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PYCYA BUPUHYM HAWPUIA E3WITAH c¥3 BOUIMIAH

KuroGxonaapHUHr sbTHOOpMra Xasosia KUAHHaéTraH 6y KUTOO osnfi
TeXHHKa VKYB 1OPT/apH YuyH &suarai ymymuit ¢usukKa Kypcu 6yitnua
YKyB KV/MaHMaHWHT OMpUHYUM TOMHAHP. ABTOp Kyn fuanap paBoMuga
Mockaa un:cenep-hu3MKNAp MHCTHTYTHAA YMyMHi ¢H3nkanaH napce Gep-
. Uly cafabau aprop ywby KyananMaHd @Esuuiga, aspBajo, oauit
TeXHUKA YKYB IOPT.IaPHHMHT HMHKeHep-PH3HK HXTHCOCH CTYAEHTIApHHH
Hasapga TYTTaHJAHTH TaSHHIAHD.

Aptop KnToOHM é3uwpa YKyBUMSAapHH ¢H3uka GaHUHHHT acockit
HAesnapy Ba MeToAjapH OHNaH TAHMWTHPHUIrA, YynapHH ¢w3HKa
MyKTan HasapuaaH OMKp lopuTHmra ypratHwra uatHagu. Dlyaudr
yuyH xaM kuto6 {3 xapaktepH GUNIAH SHUMKJIONEAHK acap 3Mac., Y HHHT
MasmMyuH acocaH (H3HKA KOHYHJADHHHHI MabHOCHHH TYLIYHTHpPHWIra
Ba yJjapjal TYIIYHraH xonga dolinanaudura 6Garduiiaurad. ABrop
VKYBUHEM MYMKHH KaAap KyOopoK Mucoanap OWJIaH TaHMIUTHPHUUIHH
svac, Oaaku yura (usauxa QaHHHUHT (yHgaMeHTa  acocapHiaH YyKyp
Ounum GepuwHu ¥3 oagHra Maxcaj xuaub xyiirau.

H. Casenves
1961 A.



1-KUCM
MEXAHUKAHUHT ®U3UK ACOCJIAPU

MYKAJZINMA

MexaHuKa SKUCMJIAPHUHT €KW YJIapHUHI KUCMJIApUHMHI Oup-Oupura HucOaTaH
Ky4uimaan ubopat Oyiran MaTepus XapakaTUHHHT SHT COJJIA TYPH XaKUJIATry TabIUMOTAND.

bus )xucMiapHUHT KYUMIIMHA KYHOAIUK XaéTuMu3aa Ky3aTtamus. LLlyHuHr yayH Xam
MeXaHHWKa TyIIyH4Yallapu Kyprazmanuaup. Mexanuka Oapya tabunii (haHmap H4auga SHT aBBall
KEHT PUBOXKJIAHT'aHJIMTHra Xxam cabad aHa mry.

bup >xMCMHUHT XapakaTH TypJIH XUCMJIapra HucOaTaH Xap XWJj xapakrepiaa Oyiuiu
MyMKHH. Macanas, arap | xucM Ousra HucOaTaH THHY Typrad 0ynuO, 2 Ba 3 xucmiap Oup
TOMOHTA Kapab Oup Xwi Te3nuK OniaH XapakTtepiaHaérran Oyica, y Xonaa 3 skucM 1 sxuemra
HucOaTtaH Ky4amu, OMpoK 2 xucmra HucOaTaH 3ca TUHY xoiartna komamu. [y caGabmu
XapaKaTHU TYUIYHTHPUII Y4yH OepHIIraH )KUCMHHUHT XapakaTHHH OOIIKa KaHaak skucMra (Eku
Oup-Oupiapura HUCOATaH THHY TypraH >KHCMJIAp TPYIIAcHra) CaHOK CHUCTEMACHHH TaIlKKII
STaJIN.

Amainja xapakaTHU TaBcU(QUIaIl y4yH CAHOK CHCTEMAaCHHH TAIKWI STYBYM KHCMIIAp
Ounman OWpOp KOOpAMHATA CHCTEMAaCHHH, MacajaH, JeKapT €K TYyFpu Oypuakiu
KOOpJMHATAJIap CUCTEMACHHH OOFJIaITa TYFpU KeTaH.

JKucMHMHT KOOpIMHATATIApH YHUHT (ha30[ark Ba3UATHHU aHUKJIAIIra MIMKOH Oepasu.
Xapakat ¢$a3zo Ba BakTma comup Oyiaamu (pa3o Ba BaKT — MAaTEPUSHUHI MAaBXKYIJINK
¢dopmanapu). Iy cababnm xapakaTHH TaBCH(IAIl Y4yH BaKTHH XaM XucoOnam kepak. by
coar épamMuIa amaira OUIMPUIAIH.

Tanna® onMHraH caHOK cUcTeMacH OwilaH OOFJIaHTaH KOOpAMHATa CHUCTEMacHra Ba
coartra sra OyiraH XoJia )KUCMIIAPHUHT XapaKaTHHU TaBcu(iamra yTca 0ymany.

JXKucmimapHUHT XapakaTH, oJaTia, yjlapra Ky4ilap TabCHp 3THO TypraH MIapoOHTAA
comup Oymamu. By Kyd4JapHHHT TabCHUpH >KUCMIAPHHWHT XapaKaTIaHWII XapaKTepHHU
Oenrmnamn OwinaH Oupra ymapHU JAedopMalUsUiaiin, SbHH YJIAPHUHT Yiyamyapu OWIaH
maKiapuHd  y3raptupamu. Kynm xommapna Oyapmait medopmanumsiiap mry Kamap 3aud
OynaauKy, KUCMIIAPHUHT XapaKaTHHU TaBcHU(Iamaa ynapHu bTHOOpra onMaca xam Oynaam.
arap KapajaéTraH MacaJlaHWHT IIapTiapura OMHOAH KHUCM-

HUHT jaedopManvsuiapHu IbTHOOpPTa ONMACIMK MYMKHH Oyica, OyHmai Kucm
a0dCcoJII0T KATTHK KucMm neiimnanu. lllyHn Hasapaa TyTMOK KepakkH, Tabuataa adconT
KAaTTUK (SbHU MYTIaKo AcopManusiiaHMaiIuran) xucmiap uyk. dakar xucmiiap Mabliym



HIapoWTiapJa XapakaTiaHaJuraH BaKTAa JACPOPMALMSHUHT pOJM XHCOOra OJIMACIIHK
Japaxkaia KMYUKJIUTH YIapHH a0COIT KAaTTHK XKHUCM Je0 KaOyJl KWIHIITra UMKOH Oepasy.

bab3aH JKHCMIIADHMHI XApaKaTHMHM Kapana€TraHja YJIApHUHT  YI4aMJIApUHU
pTHOOpra onamaca Oymagu. ByHMHr y4uyH >KHCMHUHI yiyamiapu OepuiraH macanaia WOl
Kypuiaguran Oomka Oapua ynuamiaapAaH KMYMK OYnumuy xepak. MacanaH, aBTOMOOMIHUHT
Camapkanagan TomikeHTra OopryHua Oocu0 yTraH WYIMHM aHMKJIAETraHaa aBTOMOOHIIb
VIrqamMIapuHH XHcoOra onMaca xam O0yiaau.

MyaiisH Macajnaad yiauamJIapuHM 3bTHOOpra ojiMaca XaM OyiajuraH >»KUCMHU
MOAIMIT HyKTa 1e0 aTtanaau. bepuiran KOHKpPET )KUCMHHU MOJUIMHA HyKTa 1e0 KaOyJ KW
MYMKHUH €KH MYMKHH 5MAacJIMK Macajacy »XHUCMHUHI yIdamyiapura smac, Oajiku MacajlaHWHT
mapTiapura OOFIHKAUpP. bup )KUCMHUHT 31 aiipuM XoJutap/a MOJIMKA HyKTa 1e0 Kapaluiim
3apyp OYymamun. Macanan, Epuunar Kyém arpodumarn xapakaTw TPOEKTOPHUSCHHH
xucoOnaranga EpHu mopmuii Hykta 1e0 Kapam MyMmkuH. JKucmimapauar Ep ro3upmaru

XapakaTUHU TEKIIMpaETranaa sca y
VII9aMITh SKECM 160 KapaJIuiiy 3apyp.

Kartuk JKUCMHHUHT xap
KaHJal xapakaTMHU HWKKATAa acoCHil
XapakaT Typura — WIrapujiaHMa Ba
alijaHMa  xXapakariapra — aXpaTHIl
MYMKHH.

Wnrapunaama xapakatr — Oy
uryHzaai XapakaTH, OyHna
XapakaTiaHaéTraH  KUCM  OwiaH
OOxJlaHraH MWCTalraH TYFPU UU3UK
y3ura mnapatenuruya Kojamu (1-
pacm).

AilanMa XapakaT BaKTHIAa XHUCMHHUHT 0apua HyKTalapu MapKas3iapHu allaHuIl YKU
ned atanyBud OMpHaH-OMp TYFpU YM3HKAA €TyBUd ailaHamap OVitna0d xapakariaHamu (2-a
pacMm). AlaHHII YKK )KUCMIaH TallKapuaa ETHIIA XaM MyMKHH (2-0 pacwm).



BHpop HCMHH MOZIHI HYKTA e Kaly/ KUAraHUMH3JA YHUHT YayaM-
JIapMHH XHcoOra oJsiMara/iuruMus cababiaM y opkaiH yTyBY4H YK atpo-
¢unary ajslaHMa Xapakar XakHaard TyimyHua OyHail HCMra sPOKCH3.

Mexanuka yu xucmra OysauHagH: 1) kuHemartuka, 2) cTaTHKAa Ba
3) muHamuka. KuHeMaTHKaga »XHCMJADHHHT XxapakaTHHH Oy XapaKaTHH
Io3ara KeatupypuM cabaGnapHH Xucofra oJMaraH xoiga YpraHuiany,
CTATHKaAA XHCMJIADHHHT MYBO3aHAT MIApT/IapHHH YpraWunajd Ba, HH-
XOAT, AMHAMHKa[a >KHCMJIADHHMHI XapakaTHHH Yy éku Gy xapakrtepiard
XapaKaTJIapHH 103ara KenTHpyBUYH cab6ab.ap (HcMaap opacHpaard ysapo
TabcHpsap) OusiaH GorJlaHTaH X0aAa ypraHmsaagi. MyBsosaHaT Xapakat-
HHHT XYCYCHH XoaH GYJraHd yyyH AMHAMHMKA KOHYHJapu CTarHKa yuyH
3amMuH Gynun TaGuuiiaup. Hly ca6abin ¢H3MKa KypcHHM Ypramuiljia
CTaTHKa GyJMMHMHH ayjoXuja {praHuaMaigu.



I15OB
KWHEMATHUKA

1-§. Hyxranunar kywuurs. Bexropaap sa ckaaspaap

Moanmit HykTa 3 XapakaTd [aBoOMHMJA KaHJaWaup UM3HK YH3alM.
BY YH3MKHH MOAAMII HYKTAHHHT TPAEKTOPHACH neinnand. TpaeKTopHs-
CHHMHT 1IaKJWra kapal, XapakaT TYrpH UM3MKJM, aiijlanma, 3TpH 4H-
3UKAN Ba X0Ka3o XapakaTjapra axpartiJai,

dapas gunaiauk, Moaauii Hykra (6YHAaH KeiiHH OH3 KHCKaJHK
YUYH YHH HyKTta ne6 aTaiiMusz) GHpop TpaeKtopusa O6Vyinab !/ HykragaH

2 uykTara Kyurad 6yscuH (3- pacm). Tpaek-
Topusi 6Vitnaé xucobnanran / Hykrta Gunau 2

¢ Hykta opacuaarH Macoda JTHAraH HysaaH
nboparaup. YHH 6HM3 s OunaH OenrusaiiMus,

! HyKTajaH 2 HyKTara yTKa3aJuraH TYFpH

YM3HK KecMacH KYuuil jefiMmand. YHH ry

rs 6unad Gearmnafivmi. Kyuuw §3 ysyHmurugan

(y rig KeCMaHMHI Y3yHJWIHra TeHT) TamkapH

{ siHa HyHaaum OWiaH XaM  XapakTepJaHaju.
3- pacw. X akukaTaH XaM, HMKKHTa 6Mp XHJ KaTTalHK-

Jlary T, Ba T,y KYUHIJIAPHU TacaBBYP KuJafi-
JUK (4- pacM). Dy KecManapHHHT Y3YHJIMIH
6up xun OyaMlMra KapaMacAaH yJap TYPJIM KyuMLLIapHH Xapak-
TepﬂaeTraHnuru AIKKOJ KYpPHHHO TYpHO M.

Kyunwra yxwar KaTTa/JMKNap anoxuaa K Y1 KOHJACHTa 6Viicy-
Hapu. By xomjanu KyHnpard Mucosl €pAaMHAA TYLWYHTHDHII MYyMKHH.
Dapa3 KUNANIMK, HYKTA KeTMa-KeT MKKM MapTa KYyucuH (6y KyuMiuaap
T, Ba ry 6yacuH, 5- pacM). By HKKH KYYHIIHHHT AWFRHAHCH 1e6 yJaap-
HUHF HaTHXXAacHra MOC HaTHKara oaMé KenyBYM Y4YHHUH OHMp ryg Ky-
YHIIHHE KaOyn KUAUIE TaGUMiaup.
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[Uy xyunmra yxwam KartTadukaap, sbHH XaM  KaTTaqHTH, XaM
Aynasnwy OMJlaH  XapaKTepJaHyBUM Ba IUYHUHIICK, Oup-Oupu GunaH
5- pacMaa Kypcatuaran koupa Oyiuya KYLIMAYBYY KaTTasiMKJap, BeK-
Topnap ned aranazd. Tesnuk, TeanaHuu, Kyy Ba katop Oowmka Kar-
TafMKNap BEKTOp KaTTajaHMKiaap xucobsaHaiM.

dakar coH KuiiMaTH GuJaH XapaKTepJaHHMIIM MYMKIH Gy.rai Kar-
Tanuknap ckanap peitmnann. Ckanspnapra iiyn, BakT, Macca Ba Gouixa-
Jlap Mucos 6ysa oJagH.

Bektopnap opatma @yFoH xapdnap 6unan GenrunaHagv. Macanaw,
I HykTagan 2 HyKrara KyuMIl BEeKTOpPH Fy, Guiad OGenrunanaau. Ogn-
Qi wpudT OunaH é3uarad xyajaH wy xapd Moc BeKTODHMHT KaTTaJsIurH
(coH kuiMaTH) HM €KM, OpaTAa alTHIHIUMYA, WYy BEKTOPHHHF MOLYJH-
HU noopanaianl. Moaynuu udoaanami yuyH, LIYHHHTIEK, MKKMTa Bep-
THKaJl YH3MK OpacHja OJIMHIan BEKTOp CHMBOJIAH XaM (oiiaasaHunaH.
WMynpai Kuano,

|A] = A= A BeKTOpHHHI MOJYJIHra,
IFig| = ryy = Iy, BEKTODHHHC MOLYJHra.

BexTopuunr mMopynu — ckansp Oyau6, y noHm mycoar 6yaagm.

UnaManapja BEKTOpJap CTpesKand TYFPH UM3MK KecMaJjapd XOSHja
tacBupnaHagy. KecManMHr y3yHJMTH kaGy.1 KHJIMHTaH MacluTaGaa Bek-
TODHHHT MOJYJIMHH Gepca, YHHHT CTpeJika OnslaH KypcaTHAran HyHanuIuy
5ca BeKTOPHHHT HYHA/MINMHM KYpcaTajd.

5- pacMpa KypcaTuiraH BeKTOPJApPHU KYIUIMI ornepauMsacH CHMBOJ-
Jap épaamMaa Kyiuparuua ésusiafu:

Mz + Feg = I,
2-§. Bexkropsap Xakuaa 6ab3d TyulyHuanap

[Mapannen tyrpu umsnknap Gyinab (6Mp TOMOHra €KH Kapama-Kap-
IUM TOMOHJApra) HyHairaH BeKTOpJap KOJJIMHeap BEKTOpJap JednJagH.

MyHaammnapy 6Mp TeKUCJMKKa Napanines 6y.iraH
BEKTOpJIap KOMIJIaHAap BeKTOp/ap JAeHHnafH.

Monyanapn 6up xuan 6yarad Ba 6Up TOMOHTa
AyHanran KojnMHeap BeKTopaap Y3apo Tedr gne6 4 ¢
XucobnaHaau®. Mopyanapu TeHr, JIEKMH KapaMa- 8
KapliM fiyHajaraH KosjMHeap BeKTopJsap Gup-Gupiu-
IaH Mmopacu Gunan (apk kunaau ne6 xucobaa-

Hagu, Macanan, 6-pacMaa TacBHpJaHraH BeKTOp- 6- pacu

1Esrai BaxT/a BEKTOpJAap YCTHTa CTPeiKA Kyitnaran xapdnap Giian Genrd-

-—
aaHanu (Macanan, rp). By xoaaa cTpenkacya xyam yuwa xapd BEKTOPHHHT MORYMM-
un ugonanaiinin.

Bynna 3pkun BekTOpnap, AbHKM PazoHMKHr WCTasraH HyKTacHnaH Gowial uuaca
€yaaauran BCKTOPAAp Ha3apra TyTHAAIu. DPKHH BeKTOpJaplaH TallKapy yuJapH Bek-
TOP OpKaJH YTYBYIl 4h3uK O6Vi'na0 cHpnanuliy MyvwKHH OVaran CcHprnaHyBYH BEKTOp-
Jap Ba GorjaHran BCKTOPJAp, AGIM anHK Gyp WyKTara Kyfrarad BeKTOpJzp XaMm 6op.
KeliMHri 1KKY BEKTOP!MM 3DKHH BeKTOpMap opkaniu whollanawl MymKuH; Wy cababau
BCKTOpPJAp XHCOOHra IPKKH BEKTOpnap TyllyHuacH acoc kwamb oaunran. Dy spkun
BEKTOD OJaT/a TYFPHAAH-TYFPit BEKTOp /fe6 IOPHTHAAH.



Jap Ba YNapHHHT MOAYJMAapH opacuiaa KyAMAAarH MyHocabatsap
ypHBAH:

A=B, A=-—-C B=-—-(;

A=B=C ékn |A| = |B| =C|.

Bektopaapuu Kywmm, [IKKHTa BeKTOp KyIUMIHG YMYMMH TalUKH/
STYBYM BEKTOp XOCHJ KHJMIIM XakHAa aBBa/ird flaparpadia raruphi-
rai sau. Dusra wkkura A Ba B BeKtopnap GepusraH GyuacuH (7-a

7- pacu.

pacM). Ymymufl tamikua sTyBuM C BeKTOPHH Tonuil yyyH B BeKTOpHH
ysura napanie/l xoija IIYHAAl KY4UpaMM3KH, HaTHKafa YHUHT GowH
A BeKTOpPHMHT OXHpH OHJjiaH ycT™a-ycT TyuucHH! (7-6 pacm). ¥ xoaza
A BeKTOpPHHMHT GowHgaH B BeKTOpDHHMHI oxupHra Kapab yTKasuarau
C BeKTop HaTHM:KaBUH BEKTOPHUHT y3arHHacH Gyaaju:

C=A-+B.

bupor, BeKkTOpMapHH Golrkaya yCyJama xXaM KMl MYMKHH (7-6
pacM). B(ékn A) BeKTOpHM HMKKa/MaCHHHHT YUJapH YycTMA-YCT Tyajau-
rai kuamb Kyuupammu3. Cynrpa A Ba B BekTOpJiapgaH napanfenorpamm
Ty3amua. By napasjnesorpaMmiHHr IMAaroHasiM, paBlIaHk®, 7-6 pacMmaa
Tonunrad C BeKTOpHMHI yaruHacu Oyaapu. AHa wry caGa6ra Kypa
Gab3Ha BekTopiap MNapassesiorpaMM KOHZacura OHHOAH KyUIMJagH
e anTunaiu, '

By kypunran ukkana 6) Ba @) ycysn xaM OHp XxuJj HaTHxKa Gepaj.
DHpoX HMKKHTaZaH KYNpoK BeKTOpJapH# KYUWIMW YYyH 6) yCyJ OCOHpOK
Ba kynaiipoxamp. Afiraitiuk A, B, C Ba D Bexkropaap OGepuiraH 6ya-
cal (8- pacM). BeKropnapHH yanapura napajien xonAa WYHAAd KydH-

\0 ) ° £
A 4
——— E
a X )

8- pacu.

! Bywnaft xyuupimmira B BexkTOpHHM §3ura TeHr Ba GOMIH A BeKTOPHHHI OXHDH
Gunan ycTMa-ycT Tyulafuran BeKTOprap OR/iaH aJMAlTHPHUIZaH HOopaTt Ae® xapaw
MyMKHH.
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paMu3ky, xap OMp KeHHMHrH BeKTODHHHT OGOLUM aBBaJrH BEeKTOPHHHT
OXHpH OHJaH ycTMa-yeT TylucdH, HartHikama ceHHy un3uK Xocua 6YJa-
o4, Hatwkaeuit BekKtop E KypunaéTraH BeKTOpJIapHMHI OHpPHHYHCH
A Huer OouiMpad KefiuHracn D HHHr oxupura kapa6 YTKasuiaraH Bek-
TOPHHHT y3ruHacuaup. Hatmwxasuii Bektop E Gepusran BekTopJap KaH-
Jail TaptH6aa KYIIMJIAETraHAurura GOFJHK SMACJHMIHIa OCOHTHHA HIIOHY
xocun wHaum Mymked. 8-6 pacMapa E=A+B+C+ D xoa, 8-6
pacMaga sca E=D 4 B+ C+ A xon TacBHpJaHraH,

c (4*3) -
/] 8 ad

9- pacm. 10- pacw

Bektopaapuu  ajiupu. Mkku BekTOpHHHr ajiupMacy A —B pel
wynpais C BeKTopra aiiTHNafuKH, yHH B Bektop OunaH kywranga A
BeKTOp Xocua 6yscuH (9- pacm). A— B aitupmanu

A—B=A+(—B)

KypuHMIAa €3uml MyMKuH Oyaranaury cababau C = A — B BekTopHE
A BexkTtopra KarTaJurd B BeKTopra TeHr, aMMO HyHaJHMIIM yHra TecKas
pu 6yJaraH BeKTOPHH KYIIHO XOCHJI KHJMII MYMKHH,

10-pacMpa A Ba B BeKTOpJAapHHHI fMFHHIMCH OusiaH alHpMacH
Yaapo TakkocJaHFaH.

BekTopnapHd Tawxuw/1 ITYBUWIAPra axkpartum, Xap KaHaadl A Bek-
TOpHK, HHFMHAMCH A BEKTODHHM XOCHA KHJyBud OHp Heuta A, A, Ba
XO0Ka30 BeKkTopJap OMsiaH ajMawTHpHILI MyMKHH. By Xonpma A,, A; Ba
XOKa30 BeKTopnap A BeKTOPHHHT TaWKHI STYBUMAApu Jefimiafn. A
BEKTOPHH GUp HeyTa BeKTOpsap OWJiaH a/JMallTHPHIU onepauHsacH A BeK-
TOPHH TalllKM] ITYBYHJApra aKpaTHLL
neiiunanu. 11-pacMaa A BEKTOpHHHT P
TYFpu Oypuak/in KOOpAHHATA VKJa- J
pa Oyitnab #yHanraH TaukuJ 9TYBYH- ty
Japra  aKpaTHJIHIIM  TaCBHPJIZHTaH. '
A, A, A, cumBosnap GunaH A BeK-
TOPHHUHT X, Y, 2 YKkAapH 6yiaab Tam-
Kil 9TyBunsiapy OesIrMJaHTaH.

BexTopuuur yKkna npoekuusicd,
Afiraiinuk, 6u3ra A BekTOp Ba Ga-
3oparu 6upop iiVHanuw (Yk) GepHi-
ran 6y.cuH. By ykHu Ou3, MacanaH,
n xapbu Ouaau Oenrunaftiamk (12-
pacm). A BekTOpHMHT Gown OniaH
OXHDH OpKa/JH n ra TnepneHIHKYJsp 11- pacy.
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KH/HO TeKHcauKap UTKaszaMus. By TekMcaMkJap n VK GH1aH KecHuirau
I' Ba 2" Hyxranap A peKTopuunr OoulM OHJMAH OXHPHHHHL I1poeKiu-
snapu Je6 aranagd. VKHHHC TeKMC/JMKIAp Opacujard KeCMacHHUHT
KaTTa/urd A BeKTODHMHT 7 HyHanniuvra (KM YKKa) NPOEKIHACH Je-
funagu. BeKTOPHHHT npoeKuusich cKaasp KaTraiuk Ofnanu. Arap I’
HyKTalaH 2’ HyKrara kaparaH HyHaauw
Hynanum Gunan OMp xun 6ysAca npoeKuws
Myc6aT XHCOOJIaHaAH; aKC XOaja MpoeKuus
MaHbui 6ynaH.

IlpoeKuusinu yiuua BeKTOPHHHT Xapdu
6unan Gearunanagd, Oysaa 1y xapdra
HHIEKC KH/AHG BeK TOPHUHT MpPOeKUMACH Ty-
IIMPHATad #YHaJMIIHN  KypcaTyBuH Xapd
ésunagd. Macanad, A BEKTODHHHL 7 HyHa-
Jumra npoeKumsicn A, Ouian  Gearuna-
HajaH.

12- pacw. OHAH A BeKTOp n yK OHnaH  xocun

KHATaH @ OypuakHu (12- pacm) sbTHGOpHH-

TH3ra Xxaeofa KujaMmu3. A, MpOeKUMSAHH KyHHaaru #yn 6uaaH xucol-
Jlaw MyMKHH:

A,=Acos g, (2.

6y epaa A-— BeKTop A HMHT MOAYJH.

Arap sekTop Gepuiral fyHanuul OusiaH YTKHp Oypuak TaUIKH KHJI-
ca, y xonga 6y OypyaKHMHT KOCHHYCH Myc6ar, HEeMak, BEKTOPHHHT
NpOeKLHsACH XaM Myc6at Gynaau. Arap Bektop VK Ounan ytMac Gyp-
"aK XOCHA KHJIca, Y Xoixa 6y OYpYaKHHMHI KOCHHYCH Ba NPOEKUHACH
Mmauduii 6ynanu. Arap sektop OepHIraH ykka nepleHauky.asp 6y.jca,
YHHHI TIPOEKLHSICH HOJra TeHr.

13- pacMpa 6Hp HeuTa BEKTOPJIAPHHHT X Ba Y KOOpAHHATa YKJapHra
NPOEKUHUANAPH KYpcaTharad. DBy NpoeKuusnap yuyH KyHHZard MyHo-
cabarsap YpunaMaMp:

'

¢ |
T

1

[}

i

Ag i
By '
i

1

i
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>0, B, <0
A_\r = y> 07 Cy < 0
Arap A BexTOp X,y Ba 2z Yyxmapn Ounan a, P Ba p CypuakiapHu
TAIKHI KHICA, Y X0/a YHHHT TPOCKUMSAApH KYyHHjariniapra TeHr
6ynanu:

A, = Acosa,
A, = Acosp, (2.2)

A, = Acosy.
BekTopHHHr yuTa YKKa npoekuusiapu 6epuaran 63y./icd, BEKTOPHHHT
V3HHM XaM ficall MYMKMHJIMTHHH TywyrHG onnni kninm 3vac, Jemak,

Xap KaHjal BEeKTOp ydTa COH
OunaH, fIbBHH YHHMHT KoopjHHaTta ¢ A
VKJapHaarH npoekiusnapH 6u-
JaH OGepHJHIIH MYMKHH 3KaH.
Ckansp sca dakar OHTTa COH
Ounan Gepuyaj.

BHp Heuyra BeKTOpJIapHHHI
E=A+4B-+C-+ D iiurunan-
CHHM TeKwHpaiank (14- pacm).
Papianky,

E,=A +B.+C,+D, (23)

S'bHH BEKTOpPJ1ap WHFMHANCHHHHI
O6vpop #yHanMwra npoekuus-
CH KYWHMNAETraH BEKTOpJapHHHT
Viia AVHaNUIINTa NPOEKIUsAIapH
AMFUHAHCHTA TEHI. N |
Paamyc-sektop. Koopauua- ,.'I 7
Tanap OOWKAAH HYKTara yTKa- g
3WJIraH BeKkTOpra 1y HYKTa-
HWHT Dajinyc-BeKTOpH 1e6 ajiTH-
aapu (15- pacm). Pagnyc-ektop
I HyKTaHUHr ¢asofark BasusATH-
HH OHp KuiiMaTnn GeJirujiaiaH.
YHHUHI KOOpAMHATA YKJNapHra
TIDOEKLIMACH, pacMAaH KypHHHO
TYPHOJHMKH, HYKTAHHHT JEKapT
KoOpHHaTallapHra TeHr:

ry=2X% r,=y, r,=azu (2.4)
BeKTop r MOLYJMHMHUHT KBajpaTH KOOpAMHATajap KBaJpaT/apH HHMHH-

JLMCHTa TeHr
r’=xt4 ' 422 (2.5)

BekTopHn ckanApra KynmadTHMpHil. A BeKTOpPHH a cKajsipra Kymai-
THPTraHfia MOJy/H A BeKTOpHHHI MOAYJHAAH |aj mapra Karta 6yJarax B
BeKTOp Yocun 6Vynmaan. By B BeKTODHMHT [iyHaJuMmM 35cCa arap @ cka-
Aap myc6ar 6ynca, A BEKTOPHMHI HyHa/MHra MOC, @ CKaNsip MiH-

<
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¢uii 6ysaraHga sca A BEKTOPHHHI HyHAMHIINTA ¥apaMa-Kapu 6ynaiu.
Arap B = aA 6ynca, B = |a| A 6ynaau.

o 1 -
Bektopuu b ckanapra 6ysuir BEKTOPHH a = g cKanapra  Kynaiu-

pHIIra TEHr KydJauaup.

Bupank Bektop., Xap 6up A BeKTOpra HyHaJulIH A BEKTOPHMHI
iiyHanMuy Gunan GUp Xus, MOAY/AM 3ca Gupra TCHC 6yaraH GHpJHK
BeKTOP Agupaux TAKKOC/IAHHIUK MYMKHH, KyiiMiarn MyHocaGatiap Ty-
MIyHapJHAHP:

A= A'Asnpnm(,
A (2.6)

Asupaux = A
Bupnuk BeKTOp fiHa GOlIKAaya HOM — OPT HOMHra Xam 3ra. Bektop-
HHHT KOOpAMHaTa Yknapu Gyinaé A,, A, A, (l1-pacMra kapaur) raw-

KW/l 3TYBYUHNApDH BEKTOPHHHI' WIy YKnAapra GY/iraH npOEKLHAJAPHHHHT
MOJYJIIapHra TeHr:

lel = IAxl'
lAyl = IAyl'
Al =14,

Koopaunata yxnapu OusaH GHp xH/1 AyHanraH GHPAHMK BEKTOpJap
KHDHTalANK. YJ/apHH kYyAHRariua Oenrnaavapd: x yku 6Yina6 hynan-
raH GupaHk Bektop | CHMBoA OHaaH, Y YKH 6yitnab fiyHanranu j cum-
Bojl GHJ1aH Ba z YKH 6yinab iiyHanrann sca — k cumMBoau 6usaH Gesruia-
Hagul. i, § Ba k BekTop.iap MOC paBHUIAA X, Y BAa 2 YKJApHHHT oOpTJa-
pu IednnanH.

Y Baktaa, Macanad, A, TAlKWA 3TYBUHHH KYAMAArH KypHHHiLjA
&suur MymkuH 6ynagu (11- pacmra kapawr):

A=Al 2.7)
Xakukavad xam, A,1 BexTopHMHr Monyau |A,| ra, sabuu |A. ra Temr
6ysagu. JuaM, arap A, BeKTOp X YKHM OHJaH OHp XHJ AyHaJTaH, SABHHH
YHUHT iyHanuuWM i OpTHMHI HyHanuwy Gunan Oup xua OyJca, y BakTia
11- pacMIaH OCOHrHHA Kypuil MYMKHHKH, A, myc6aT 6ynaau, Gopau-io,
A, manduii x ToMoHra kapa6 fyHanrad, sbHH 1 BeKTOpra TeckapH iiy-
Hanraun 6ynca, A, manduiht 6ynagn, aemak A, HuHr hyHanumm 1 HuHe
AYHa/NMIIAra TecKapH, sibHH A, BEKTODHHHI HYHA/HIUM OusjiaH GHp XHA
6ynanu.

Koaran ukkuta A, Ba A, TaWKuJ 5TyBuHaap YuyH Xam (2.7) ra
{xwam udopanap E€3HI MYMKHH:

A,=Aj A,=A4k

A BeKtop ¥3 TallKHJ/ STYBUMJIADHHHHT AHFMHAMCUrA TeHT GYJraHs
AUTH y4yH KYAMJArH TEHTVIMKHH G3HIU MYMKHH:

A=Aj+AJ+ Ak @.8).

! UWyneHrpex, ey, €y, €, GeArunap xaMm KyArarniamn,
14



(lynnafi kunu6, ucTajAraH BEKTOPHH YHMHT KOOpAHHaTa VkJhapiura
~POEKIHAJIAPH Ba WY VkJAPHUHT GHDJHK BexkTOophiapH opxanu ndona-
Jail MYyMKHH SKaH.

Bextopuunr xocunacu. ®Papas kunafsuk, (2.8) BeKTOp BaKkT AaBO-
MHaa Mabaym A (f) KoHyH OusaH y3rapcHH. By BeKTOpPHMHI KOOpAMHa-
Ta VKJlapura nmpoeKuMsJapy ! BaKTHHHI aBBanjaH OepuaraH ¢yHKUHS-
JlapufiaH H6opaT JaeMaKaMp:

Aty = 1A, (1) + 34, () + KA, (f)
(arap koopayHaTa yknapu ¢asofa GypH/aMaca, YKMapPHHUHT OpPTJIapH BakT
JlaBoMMJa VarapMaimH).

BakThuur Af opanMiMAa BeKTOPHHHT mpoekuHsnapu AA,, AA,, AA,
OPTTHPMa OJNajgH, OYHHHT HaTHKaCHAA BEKTOPHHHI y:-m sca AA =

= 1AA, 4+ JAA, 4 kAA, OPTTHpMa ONlajH NeG Qapaa KunaiiHK. A Bek-
TOPHHHT { BaKT JABOMHMJIA Y3rapuiul Te3/MFMHM KyHHgarn MyHocabat
OunaH xapaktephaii MyMKHH:

AA AA
Al =i x +j Af (29)

Dus ésran 6y udona A HHHT At BaKT OpaJHFHJA ¥pTaua yarapuun Tes-
JUrMHH Gepagu. A BAakT JaBOMMAA Y3JYKCH3, caKkpaMaclaH yarapamH
Ieitnnk, Y Xonpga Bakr opanurm Al KaHua KHUHK 6y/ica, BakKTHMHI
Al opasiMKKa TerHulM MXTHEPMH MOMEHTHZArH A HMHI yarapuii Tes-
JIITHHH XapaKTepJsioBYd KaTTaquK (2.9) myHua aHukpok Oysiagu. Llyw-
Jai KUIHO, A BeKTOPHMHT BakTHHHI ! MaWTHAATH Y3rapuiu Te3nurd Af
HH 4eKcHs Kuupalitupranga (2.9) udofaHHHT MHTH/IagMraH JHMHTHTA
TEeHTINp:

. A
Varapum teanurn A = lim 22 =
at-0 A A%
|llm— + jlim y—{—klx A
Al+0 ar+0 ar-+0 ‘

®yukuus Af OpPTTHPMacHHHHT aprymeHr opTTHpMacu Af ra HHcGaTu
Al HOJMra MHIMATAHAArH -AMMHTH [ GYHKUUSHHHT ¢ GyfiMya XOCHJacH

d
Jeiinnany Ba df, cuMBon Ounan OGearunaHagu. [leMak, A BeKTOPHHHT
BaKT JaBOMHJA y3rapHul Teajuru

dA . dA, dA, dA,
o= +1 dt +k?7

(2.10)
ra TEeHr 3KaH.

Onunrad  upopann (2.8) dopmysa Onian coammrapeak, (2.10) aa
opraiap €HMAA Typrad K}“/naﬁ'ryaqlmapat— BEKTODHHHT ' KOOpAMHATa VK-
Jlapra mnpoeKuMsnapupas MO6opar SKaHJMIMHH OCOHFHHA KypaMH3:

dAy  dA,

&), "
A A

(:;T)npy= %/

dA dA;
(dl )np z— ar’

(2.11)
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o w . xo dA
Bearunap k¥itMiina xyaa sxTHET GVanm wepak. Macanaw, I E

o dA o
TOPHUHT X YKHra npOoeKuHACHHH ( dt-) cuMBOa GuaaH  Genrunab 63y .-
X

" o o A - o
MaiaH, uyHKH GyHaait cuMBoa A, ra yxwab 57 BEKTOPHHHT x YK GYit-
nab Ttamkua sTyBumMcHid udopadapgu. [Uyuunrgek, Oy npoeKiMaBH
(dA

Eﬁ‘) cumBost Gusian (A pexTopHMHr npoekmuscH A, Gunan GearnnaH-
x

: . A
raspjek) OeJrHnaiml MyMKHH 3Mac, 4yHKH \Z—[A‘, yMyMaH afiTrasia, ’%—’

Aan dapkauaup. Uy caba6napra kypa (Z—;\) Ba X0K330 KY{pHHHLIAA-
op x
ru Genrunappan ¢oiiialanuuira TYFPH KesajH.

3-§. Teaauk

Mopnit HyKTaHHHT (VHH Kenrycupaa OW3 KHUCKAMMK YuyH TYrpHaaH-
Ty+pH HYKTa Ae6 aTailMu3) chasogaru BasHATHHH F pajUyC-BEKTOp &p-
Jampaa GepHmn MyMKHH. Hykra xapakarsiaHraH Bak1ja I BEKTOPHHH,,

yMyMaH aiirraHja, XaMm KalTaJsiury,

¥y As xaM #yHamuum yarapagul.
i L Bupop BakT MOMeHIH ¢ HHM Gen-
runab onaliiiuk. By BakTra paguyc-
BEKTOPHHHT I KHIMAaTH Moc KesaiH
(16-pacM). ¢ MoMeHFAaH KeilMH Ke-
JaaMral KMYyuK (yHH OHM3 3jeMeHTap
1ne6 aiitaiiMu3) Af Bakl OpasiHFM ja-
BOMHZA HYKTa As 3f1eMeHTap #ya
yTamH Ba 3JjeMeHTap Ar ra Kyummja
Gy KyuHIL pajHyc-BeKTOPHHHT Af BaKT
Opa/HFHAArd OpPFTHPMacHra TeHraup’.

16- pacm. Kyfingarnua nuc6at rysadnux:

Ar
i 3.D

Bepunran ¢ pa (3.1) BeKTOPHMHT XaM MOAYJH, XaM HyHaJHH,
yMyMaH aiiTraifa, Al BakT OpaJMFHHHHI KaTrasurura 6orauk. OpaJu,
At HM KamaitupHw (wy OusaH GHpra Moc paBHmza AS Gunan Ar xam
Kamasi Gopazu) GusaH Gupra (3.1) HucGatHM Kysata Gopamus., Mabaym
6ynuwnya Af HMHT KuiiMaTH eTapsiMua KuupairanpaH keiimH (3.1) xam
KaTTaJMK >XHXaTAaH, XaM AVHaMHIU JKHXaTJaH JesApfH y3arapmaii Kona-

! Mawy yuys HyKTa paguyc-BeKTOPHHHHT 8) dakaT kartaauri, 6) dakat fyHanu-
MW §3rapasural x0..1Ap Y4YyH TPaeKTOPHAHM Yu3HG HUKHUI TaBCHA STHAAJH.

2 CumBO A (MesibTa) NaM HKKE XU Makcanfa doilanaHamua: a) 6upop karra-
JWKHHHE yayuning Genruaain ydyH. Macanau, 613 TekmwupadrraH Xont yyyH Af xapa-
KAT ABOM 3TATMraK TY.aa BakTHHHC yhyuura, As 5ca HykTa yrajurad OyTyH {iyae
HHUr yAYWHTa TeHrAip; 6) 6UPOP KATTAMMKHHUr OPTTHPMACHuu Gearuaaml yuyu. DH3
TCKIIHPAETr aH XOJ1 YUYH Ar paiuyc-BEKTOP I HMHr Af BaKT Hunjar# OPTTHPMACH.
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. Dy xon Af woara uurtmaraisa (3.1) nucbar Mabaysm  suvdTra K-
TUJHILHHKM KypcaTaad. AHa Wy MnT  XapakaTJaHaérrad HyKrais.r
BaKTHHHT { MOMEH1HAATH V Te3JHrW jeitMiaad. DBy afttuaran  xy.Joca
CHMBOJ 1ap3uaa KViiinaruua €3Wngu:
. \r
v=1lim TR (3.2)
A
Lilyupait guanG, Tesamk ae0 Al yekcn3 kamairawga Ar HUHT At ra
HHcOaTH MHTHAAAHCaH AvMHTra afiTugaagu. [evak, Te3JHKHM xapakaTt-

17- pacmM. 18- pacm.

JIAHAETraH HYKTa pajHyc-BEeKTOPHHHHI BaxT OVilMya xocuJjacH cuoarH-
Ja Hdojanaml MyMKHH:

v=24 (3.3)

Teanuk yHWHr TabpHHra Kypa BeKTOp Kartrasqukiup. 17- pacmpau
K/pUHHO TYPHOLHKH, %: BEKTOD TPaeKTOpHS ydyH KecyBUH 3KaH. (3.2)

JIUMHTrA fIKHHJALraH capd 0y BeKTOPHHHT TpaeKTOPHsi GHIaH KeCHLUHIL
HyKTanapu TtoOopa Oup-GMpHra skuHJalia Gopu6 (AS HOJra HHTHJIA-
Id), OMp HykTara TynJaHajlH, HaTxala KecCyBYH ypHHMara aiiiaHa-
ad. Wlyspait Kuiu6, Te3NMK BEKTOPH TPAGKTOPHAHHHT MOC HYKTAacHra
yTKasuaran ypuuma Gyinal #yHanrad 6ynap skan (18- pacwm).

(3.2) dopmy.sara GuHOaH Te3/IMK BEKTOPHHHMHT MOAYJH KY#HAarHua
€3M/THILHY MYMKHH;

. _Ar . |Ar]
= |v| = |lim —| = lim ="',
o= Ar0 A AllTo At (3.4)
By udomama |Ar| Ypuura Ar €3u6 2

6ynmaiign. A|r] cumBOa r BeKTOp OpT-
THPMacHHHHI MOAYJIMHH  udonanaitau,
XOJNOYKH Ar 3ca r BeKTOp MOJYJIHHHHIL
oprTHpMacH A|r| aup. by HKKM KaTra- {
JIMK OHp-GHpHra TEHT 3Mac:

|Ar| Al = Ar,

Bynra ky#upars Mucos éppamuia
HIIOHY XOCHJI KWJHLI MyMKuH (19- peowty
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®apas kunaiiMk, GHpop BeKTop A wyHAaih AA OpPTTHDMa  OJICHHKH,
OGyHa YHUHT MOAYJH YarapMacHH:

A+ AA| = JA]

Jlemak, A BEKTOp MOAY/JHHHHT OpPTTHpMacH Hoara TeHr (AJA|=
= AA = 0). By BaKTHUHI §341a BEKTOp OPTTHPMACHHHHI MOLY/H [AA|
HoNjaH Gapkauaup (y 2— 3 KecMaHuHr ysyHaurura Tenr). 20- pacM
Gepunran |AA| yuyn momysinuHT oprtHpMack A |A| dakar — |AA| 6unan
+ |AA| opanuruparu KuitMatsiapra sra GyJMIIMHH KypcaTaiu.

Onementap As #yn, yMyMaH
apTranja, KaTTaJlHK KHXaTaaH 3Jje-

A #  MeHTap KYUHIUHHHT |Ar| MOZAyJiH-
AA naH ¢apk Kunapu (21- pacm). Bu-
A+AA AlA|=|aA]  pok, arap A§aHuHT A KMuHK BaKT
. opajuknapura Moc As KecManapu
A As
A+AA 4A AIAI=-|AAI Ar
20- pacw. 21- pacm.

Ba Ar KyuMLIJIADHH Osicak, Y XoJana As 6unan |Ar| opachmard o¢apy y
Kajap kaTra GyamMaiau, 6yHaa Af Kuupafiran capH As opra Gopysu:
aHUKJHK Gunad |Ar| ra Tenrnawa Gopagd. AHa 1wynapra acoc/aHE,
KyIHJaruHH €3 MYMKHH:

tim 4% 1im &5

arw0 AU ar o8’
6yHgan (3.4) ra Moc paBHLIJA TE3/JHK MOAYJH YUYH KyilMaaru cgopmy-
a2 Kenub yMKajgH:

v=lim& 9% (3.5)

4-§. Yruaran fyanu xucobnam
(3.5) nan kHuMk Af jmap yuyyH Kyidugars xyJjoca KejH6 UHKajH:
As
U= Kt‘ . (4'1)

A! KaHyaJHK KHYHK 6ysica, CYHITH TaKpHOMil TEHIVIHK LUYHYaJHK aHHK-
poK Gaxkapunagd. Arap v TE3NMMKHHMHT KaTTajMrH { BaKTHHHT YHK~
ACH cupartHaa MawayM .6yaca, y xonaa HykTa f; MOMEHTAaH [, Mo-
MeHTrauya yTrad iynuu xnco6.1a6 TomMit MYMKUH. DYHHHT yuyH f, — ¢,
BaKT opaJurHHH N Ta KHuuk Afy, Af,, ..., Af, BakT opanmkJjapira

6346 yuKavus; 6yHga 6y OpANHKIAPHHHT KATTaJUK/Iapu Typauia G-
18



aumu  xam MyMkuH, Hykta $rtram 6ytyn s fAynHu Moc Al Bak?
opaiuxnapn Huuaa ytuaran As;, As,, ..., As, #yanap AHFHHAKCH
cudatuaa E3Mm MYMKHH:

N
s=As;+As,+ ... +As, = X A
=1

N

(4.1) ra Moc pasHuiga As, (!— 1 pgan N raya G6yaran wuxtHépHlt
COH) KYLIHMYBUHJADHHHT Xap GHpH
,ASI = UlAt[
KVDHHHIUZA €3HJIMIIM MYyMKHH, Oy epma Af; As; #iyaHH YTuwl ydyH
KeTraH BaKT OPa/fHrH, U; 3ca — Te3JMKHHHI GHpop Af; BAaKT WuMiarK
kuitmatd. Ulynpaf Kuiu6,

N
s o, ALy, (4.2)
=|
At; BayT opanMkJapH KaHyua KHUMK OyJsica, 6y €3uaraH TEHIVIHK
WyH4Ya aHuK Gakapuaaad. Xamma Af, sap Hoara uuTHArasfa (6yHaa
At, opanuknap COHH yeKCH3 OpTHO KeTaAH) YHM TOMOHAa TYpraH HHFHH-
OUHMHT JIMMHTH pONNa-poca § ra TeHIJIallajH:

N
s =lim Y u,At, (4.3)

Aty 0,7

Te3nuxk pakTHHHT OYHKUHACHAHP: v = U(f).
MaremaTHKana X HMHT @ JaH b raya opanvkiard kufiMarAapl yuyH
€3u/rat

N
lim 2\ f(x,) Ax,,

Ax;+0 74—

KypuHHiaary ndopa aHHK WHTerpas Ae6 arasafy Ba CHMBOJIHK paBHLU-
Ja Kyiluparuya €sunajnu:

b
5 f(x) dx.

Hemak, nykra ¢, nau #, raua GysqraH BakT OpajHFH H4MAa YTrad
fiyn yAuparn aHWK MHTErpajira TeHr:

fy
s= Sv.(t) dt. (4.4)
ty

Ytuaran HyAHM 0 TeanMk BA f BAKT opacupard GOFJAHMII STPH
YH3NFH OWJIaH uYerapasiaHraH WIAKJIHHHT 103H cHaTHAA TacaBBYP KHJIMLI
MYMKHHJHTHHHM KYpcaTafiink., v = v(f) yHKUUAHHHT rpadHrHHH yH-

! Bup xun x¥puumuzary N 14 KYWATyBUMHMHP AHFHHAMCHNA ama myHjad k§-
PHHHIIAA E3HII KaGyJs1 KHJIHHIaH.
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saiiamk (22- pacm). KymaiiTMa o,Af, CcOH HXaTAaH LITPHXJAHray
({HuM) COXaHHHr' 103Mra TeHr. AHa WyHAaH KYynafiTManapHUHT AHFHH-
OHCH ! YK t=1{; Ba f=1, TYFpH uM3HKJap Ba WIYHHHIJEK, LIyHra
yxwam coxaNapHHHI YCTKH KHPFOKJApH XOCHJ KHJMaH CHHHK UH3HK
GuaaH yerapanaHrad 1o3ra TeHr G6ynapu. Af, HONra MHTHATAHAA XaM-
Ma coxafapHHHT KEeHTJVIMTH KaMmasi GopaaM (wy OunianH 6Mpra YJapHHHT
COHH OpTa GOpaiH) Ba CHHHMK 4YH3HK JIMMHTAA U = u({) 3TPH UH3HKKA
aiinanagm,
A

Vi

N

N

(3

N

Y~

t, at, 2

22- pac.

Wynpait kxunub, ¢, nan ¢, raya GyaraH BakT opafHFHAa YTHAraH
Ayn con xuxatnan v = u(f) rpaduk, ¢! BaKT yKH Xampa {=1/{, Ba
l = {, TYFpH uM3HKJap OMNaH uerapajaHral LWAKJHUHT 103Ura TEHT
9KaH.

5- §. Tekuc xapakar

Teanurn #ypanmn >KUXaTAaH Xap KaHua Vyarapca XaM, KaTTajHK
MHXaTAaH yarapMaiianraH xapakaT TeKHC XapakaT JAeHHJajM.

Texknc xapakatna (4.3) dopmynaparu v, JapHHHr XamMMacH GHpAail
6ynn6, v ra teur 6ysnapu. UlyHuHr yuyn o ymyMmuil KynafTyBUHHH
AnFRBEAN GenrucH OCTHAAH TAlUKApPHra YMKApHLl MYMKHH:

s=limo E At, = lim At,.

Ati-»O Ai‘--'o

DJleMeHTap BakT OPAJIMKJIAPHHUHT HUFHHIMCH HYKTa § HyJHH YTTYHua
KetraH { BakTHH Gepaau'. Ilynpail Kunu6, Kylnaard TEHTVIMKHH €3MI
MYMKHH:

s=ul. 5.0

1 ¢ xapbw BakT opaaurHnHu Genrwsall yuyH xam (6epnaran Xon yuyH GH3 aHa
wyHAall KIUIGHK), BakT MOMENTHHW Gearwjall yuyd Xam (Macanad, 3-§ HiHr GoiOHna
aHa WyHNad KUAMHCAH 57H) HUWATHaBepaln. Alia Wy HKKH XoaHW KaTbHAH Gup-Gapn-
JaH $apK KHIMW Kepak.
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(5.1) dopmynanan TekHC XapakaT Te3JHIH S UYJHHHT Wy Yy
yTHWI yuyH KeTraH ¢ BakTra HucOaTHra TeHI HeraH xyJsocara Kelamus:

U=

~l o

(5.2y

(5.2) ra acocaH TeKHC X4paKaT Te3/WrH KaTTa/HK »KHXaTAaH xapa-
KaTJaHal1rad HykrTa Bakl OHMDJMIH MuMja Yiran iyara tedr jeb aii-
THIIMMH3 MyMKHH, Hotekuc xapakat yuyH 6y ¢GHKpP MyTJako HOTVFpU.
By xonga BakTHHHT Oepuarad { MOMEHTHAArH Te3JIMK KAaTTaNHK 3KH-
XarjaH, arap HyKTa { MOMeHTIarH Te3/MrHHH OyHAaH KellHH XaM cak-
na6 konraH Oysca, HYKTaHHHT BakT OHPAMIHAA YTajurad Uyaura TeHr
6ynagu ae6 aitruml MyMKHH.

6-§. Te3anuK BEKTOPHHMHT KOOPAMHATAa YKJapura LpoeKuusaapu

Tesnuxkun udoganoBud (3.2) mMyHocabaTia JMHMHT aJOMaTH OCTHAA
A BEKTOD TypHOAM. (3.2) na anma Wy BeKTOp YpHHra yHHHT GHpOp

AyHaJNHIIra NpoeKUMACHHH 0JIcaK, paB-
LUAHKH, 6M3 Vv BEeKTOPHHHI XYAIH v
Via HyHamdWra npoeKuUsACHHH Tona-
MH3!

mp. v =lim - Ar 6.1y o '
a0 At AR
23- pacMpaH KYpHHHO TypHOIMKH,
Ar BEKTODHHHI {KJapra npoeKus-
Jlapu OHMpop Koiffa KyuraH HykTa Ko-
OpAMHATA/NIADHHUHT  OPTTHpManapura N ——
TEHr 9KaH: 1/
(Ar), = Ax; 23- pacu.
(4r), = Ay;
(Ar), = Az,

By udopanapun (6. 1) dopmynara xyituG, Te3NMK BEKTOPUHHMHT
KOOpJHHAaTa VKJapura IpoeKIHsAJapHHH . TOTaMH3:

i B0y Ax _dx,
UI_AI,T(', Y ,l;, Y- VArTE
. (An)y Ay _dy
v, = lim = lim =& =<,
Vooatw0 At aro A dt
' . (Ar), . Az dz
v,= lim =lim = =
2 atw0 At at-0Al dt

Du3nKaga KaTTaJIUKAaDHHHT BakT ! 6YiiHua XOCHJaJapHHH MOC X0J-
Ha YCTHra HyKTa KYdH.IraH cumBosuiapu OusiaH GenrunaHafu:

dx - dr -, dr. -
= X5 T r, i Ba XOKazo.
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By Genrmnapaan ¢ofinanaunG, v BEKTOPHHHT KOOpPAHMHATa YKJapH-
ra npoeKuHsIapHHM KyHHAarHya ésuil MyMKHH:

v, = X, vy = g v, =2z. (6.2)

Ocnatn6 yramusk, (2. 11) dopmynanapaa A =r ae6 onmb, (6.2)
tdopMyJiajiapHH XOCHJI KHJIHII MYMKHH.

7-§. Tesnamuu ~

2-§ 12 BeKTOpHHHT XOCHJaCH XaKHia afTHJrasura acocJlanu0, Mop-
BEHA HyKT& Vv TE3JHPHHHHP f{ BAKITa Kapal \3rapuil cypbaTHHH Ky#H-
Aard KaTTanuk OuJIaH XapaKTep/aml MyMKHH:

. Av dav

By Karra/MK HyKTaHHET Te3JaHHIIH fe6 aTananu.

Arap Tesnanum BAKTHHAr ¢yHkumscH w(f) cupatnaa Gepuira Ba
GomuiaHrFRY MoMeHTgar# (f == 0 ga) Tes/MK V, MabiyM GyJca, y Xoiaa
BaKTHHHT HMXTHEDHA ! MOMEHTHZArH V TE3JHMKHH TONMII MyMKHH. By
aiTAATannap Kyhuaard Qopmysna Eppamupa amasra OLIMpPHJIAAH:

!
v=vo+'5‘wdt.
0

w Yarapmac Gyaca,
V=V,+ WL (7.2)
TeanuKk BeKTOPHHH

Ve=iv, 4o, + ko, = ix + jy + k,

Kypunmga E3aiimk [(6.2) ra xapaur).
By ndopanu ¢ 6yitMua puddepeHuHannab KyiHaardHH TonaMHus:

dav

w= 2 =i L) +150) + kL)

gdt—(i:) X HHHT ! GYiiHYa MKKHHUM XOCHJIACH GJ/ITaHJIMTH YYYH YHH X
cuMBOa GHsiaH Gelrujaml MyMKHH, XyagH [IyHra yxwmiaum

. 'e d . .. ot . ‘e
%{y) =(y) (@) =(2) Lemak, w=ix +jy +kz (7.3)
(7.3) uu (2.8) copmyna OunaH Takkoc/ad, Te3’HK BeKTOPHHHHT
KoOpIMHATa YKJapHra NpoeKUHAIap yuyH Ky#uaarn ngoganapHu OCOH-

rHia TONUINMMH3 MYMKHH!

wx= }' wy=.y. wz= .z R (74)



8-8§. TyrpH UN3MUKJIH TEKHC y3rapysdaH xapaxar

Tyrpu uM3uKJM xapakatga TeXIMK BEKTOPH AOMM GMpAaH-OMp TYFpH
UM3NIJIM TpaekTopusi 6Viinad HyHaJAraHJMIM ydyH W BeKTODHHHr iiyHa-
JHUWH V BeKTOPHHHI fiYHaJHUWH OWIaH YCTMa-yCT TywajgH €KH YyHra
TecKapu iyHanrad Gysnagd. Arap w HHHT AyHa/AHIIH V HUHT HYHAJE-
wH 6uaaR OMp XWa 6y.Jca, Y %0/44a Te3INHK KarTanMK jKHXaT[aH opra
Gopaau Ba xapakaT TeanaHyByaH Oyjaan., w HyHa/ M XKUXATAAH V Ta
Teckapu 6ysca, y Xxo/aja Te3JHK Kamas 60pajH Ba XapakaT CEKHHJa-
HyBuaH GyJjaju.

TeananuwM y3rapMaiigiran TYFpDH HYH3HKJH XapakaT TeKHC ¥3-
rapyBsuaH xapakar jeiunagd. Te3aqHK Bakr OyiHua kaHpaii yira-
paéTrausurura Kapa6 xapakar TeKHC Te3XaHyBuYaH Ba TEKHC
CEKHHJNaHyBYaH Xapakarjapra aypaTHJaiH.

Texuc yarapysuan xapakat yuyH (7.2) cdopMyna ypHHIH G6YJu6,
Oysga ydra kdpyBuu 6apya v, Vv, Ba W BekTopjap OHTTa TYFpH 4H-
3K O6yinab iiyHanrad. Dy BeKTOpJIapHH V, BEKTOPHHHI HYHaJHLIK OH-
JlaH ycTMa-yCT TYWYBYH x HYHa/HIIra IpoeKuHsACHHH oJIcaK, KyHHAaru-
ra sra 6V.amus:

v, = Uy, + W, 8.1)

U, Up, Ba W, MOC BeKTOpJIAPHHHI MOjfyJsiapHra TeHr. By mopyan-
Jlap arap BeKTOPHHHI HYHAJHIIM X HHHr HyHaaMumy OuJian OHp XuJ
6yaca «-» umopa GunaH, BEKTODHHHT HYHAJHMUIH x HHHT HYHaJHIUHra
Kapama-kapuin OyJsca, «—» Hulopa OuJiaH OJIHHAIH.

Opataa, TYFPH YM3MKJM XapakaT YpraHujaétranga (8.1) resria-
Maja X HMHC HHAEKCIapH TywHpub KOMiMpUIagd B3 TYFPHAAH-TYFPH

v =10, + wt (8.2)

KypuHHLILA €3unany, Oynpa (8.2) TeHrsiaMara KHpYBYM KaTTanuK/ap
BEKTODJIADHHHT MPOeKUHAJApHTa YXLIAl KaTTajHKJap fe6 Kabya KH-
JAuHagu., ByHpa yHua Tyepu Gyamaran (aMMo KYMYMJMKKA CHHTMO KeT-
raH) TepMHHoJIOrHfifaH coiifananunans. Macanan, @ Te3naHHwW [ed
IOPHTH/IaJH Ba W, HUHr Hulopacura Kapab6 6y TeasaHHm Myc6GaT EKH
Mmanbuit ge6 xucobnanau. (8.2) dOYHKUMAHH HOJNJAH TO HXTHEPHi ¢
BaKT MOMeHTHMraya 6y.,raH opajiMKia HHTerpannab, yTHiraH Wy, y4uyH
Kyiugara ¢opmysand tonamus [(4.4) ra KapaHdr)J:

@2
’

!
s = 5‘(0o + whydt = ot + =5
0

(8.3)

6y epna w — anrebpauK KaTTaJlHK.

yun Tabkupna6 yramuskd, 6y ¢dopmyna { BakT AaBOMHAA HYKTa
XapaKaTHHHHT HYHaAJHIDH (TE3JIMKHHMHT HUIOpacH) Yy3rapMaraHjarusa
§JTHAraH Ay yuyH TYFpH HaTHKa Oepaju,
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9- §. Jrpu YH3MKAK xapakaTAa Te3naHuul

YMyMHi X0/ Y4yH Te3JaHHMIUHH TOMHUIAAH aBBa/l 3IPH YH3HKIM Xa-
PaKaTHHHT 3HT COZLJA XOJHMHH — HYKTaHHMHT aillaHa 6yiina6 1ekuc xa-
paKaTHHH Kapa6 UYHMKaMHs3,

dapas KuMaANHK, BAKTHHHI TEKINHPHJAETraH ! MOMEHTHIA HYKTa
I xonatma 6yacun (24-pacM). At BakThaaH KeiiMH Hykra | — 2 éiira
TeHr 6yaran As #jnHH YTHO
2 xonarra kenagy. byHpa uyx-
TaHMHT V Te3JHrd Av opTTHp-
Ma ollafM Ba TE3NHK BEKTOPH
KaTTaJMK XHXATlaH yarapmac-
flaH (Teknc xapakatia |v| =
=const) Ap Gypuyakka GypuJa-
IH;, Oy OypuaKHHHT KAaTTaJIHMH
AS ysynnMkparu éiira TasHras
MapKasHii Gypuakka TEHTAHp:

As
% 9.hH
6y epaa R — HyKTa xapakatjia-
HaéTraH ailaHaHHHI pajHYCH.
Iy 24 pacu. Teanuk BeKTOpHHHHT AV OpT-
THPMAacHHH TOMafMHK. DYHHHT
yuyH (V 4+ AV) BEKTOpPHH YHHHT OOUIH V BEKTODHHHT GOLUHTA YCTMa-yCT
TYWajuraH KHAHG Kyunpamua, ¥ BaKTia AV BeKTOp V BeKTODHHHI
oxupuaaH (V -+ Av) BeKTODHMHI OXHMpHMra VTKa3uiaraH KecMa OHJaH
ndonananagu, by kecMa ToMOHJapH Vv Ba (V- Av) ra Ba yuuparu
6ypuak A@ ra TeHr GyaraH TeHr €HJH YuOypuaKHHHTr acock GYJnG
XH3MaT Kuaaaud., Arap Ag Oypuak KHuMk 6ysica (KWK Al Jnap yayH
6y mapT Gaxkapuhaid), Y Xoifa Oy yuGypYyaKHHHI TOMOHJIApH YUYH
TaKpHOaH KYAHZATH TEHTJIMKHH E€3HII MYMKHH:

|Av] == vAg.

AV BeKTOpPHM YHHHI Mojy/nm Ounan Av 6y#nab iiyuanran GHpPJIHK
BEKTOp KynalitmMach cudatHia €3uil MYMKHH. AHa 1y OHpPIHK Bek-
TOpHU N’ pe6 GearunaitMus. Y BagTaa

Av = |Av| n’ = vAgpn’,

By dopmynara (9.1) marn A@ HuHr KuiiMaruHu KY#n6, KyHAHAaruau
TOMaMHa:

Ag =

4y

Av = v_,?—s n. (9.2)

Av Hu At ra Ttakcumaal KeilMuH JIHMHTra yTcak, TE3JAHHLUHH
TONNaMH3.

w = lim2 — |lim —U—-—AA—sn’.
ar-o & ar-o R A
1 Av pe6 €341 MymKHH amac, Yyukd 6y xonia Av=Q Gyuamu.
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o As -
By udonaza v Ba R — yarapMac Karranukaap; S HMHCGATHHH MM

TH TE3JHKHHHT U MOAYNHHH Oepanu; OMPJHK BEKTOP A’ IIHHT JUMHTH N
GMpJMK BeKTOpra YCTMa-ycT Tylajad; KeHHHTHCH aitnanara [ HyKTaaa
HopMas G6Ysu6, Mapkasra kapal iiynanranaup. Ilysnail KHiuG,
02
W, = —-n, (9.3)
R
Bus Ttonran 6y TesnaHMIl TpaeKTOpHAra YTKasWjraH HopMan Gyii-
a6 WyHadranaup, y HopMaJs Teananuw je6 aranagy Ba w, GuiaH
Senrunanagu {(9.3) udopana Kuarannmuszex). Hopman TeanaHHUIHHHT
MOLLYJIH:

v?

w, = 7

Tpaexktopusi STPHANIH KaHua Kyn (aififlaHaHudr paaunycH R KaHua
KHuMK) 6Yy/ica, Te3NHKHUHI OepHiran v kuiiMaTHpa w, UIyHYa Katra
6ynagu. JrpuiMK YA4oBM cH(aTHia aiiyiaHaHUHT SrpHaurH Je6 aranys-
un 1/R KaTTaquk KabyJs KHJIHHaJM.

PapitaHkn, MXTHEpHEl STpH uM3uK 6yitna6 XapakaT/laHYBYH HYKTa-
HUHT' Te3JIaHHUIM XaM TPaeKTOPHSHHHT STpUJiMrura (6v STPHJMK Tpaek-
TOPHSIHUHT TYDJM HYKTaJapuia TypJuya OyJMmM TaGuuiigHp) GOrJHK
6yaann. BynaaH KeiiMH MacasiaHd OfAHANawTHPHI YuyH Gua dakat Gup
TeKHCJIHKAA €TyBUM (siCCH) STpPH UYHM3HKJapHM TeKIUHpHIL OHJIaHTHHA
yerapasnaHaMna, fIcCH 3rpH YH3HKHMHT OGHPOp HYKTacW[AAard 3TPUJHTH
YHHHT OepusraH XOHHAArH YeKCH3 KHYHK KHCMHIA YHFa YyCTMa-ycT
TYWIYBYH aiilaHaHWHT STPUNMTHra TeHr O6ynaau. DyHpali afinana sicen
STPU YM3MKHUHT OGepHAraH HYyKTacHAarn SrpUAMTU JIOHpacH Jeildnap.
! HyKTajaru sTpHUJHK AOHPacHHH TomMW yuyH (25- pacM) Kylinpariua
Ml KYpHID KepaK. JTpH yH3HKAa | HyKTara siknH éTran 2 Ba 3 HyK-
TajlapHH oJamu3. [, 2 Ba 3 nap opkanu afinaHa VyTkasamus. Dy ai-
JNaHaHHHT 2 Ba 3 HyKTaJapuHH [ HyKTara ueKCH3 sIKHHJAUITHPraH
BaKIla OJaJHTaH CYHITH Ba3HATH OSTPHJHK JOMPACHHHHI  y3THHACH
6ynagn. By AOMpaHMHr DajMycH YH3HKHMHI' ]/ HyKTajlarM STpPHIHK pa-
JAMYCHHH, JOMDAHMHT MapKasu 5ca / HyKTa YuyH SIpUJIMK MapkasWuHW
Gepann.

Irpu 4M3NKHHHT C SIPHJNTH
aHAJUTHK ycyJala Kyiduparudya ngo-
Jananaam:

(9.4)

— 1im AP __ do
¢ A];T) As = ds’®

25-pacm. 26-pacm.



6y epma A@—3rpH UH3UKHHHT GHp-GupHpaH As Macodana érraH uykra-
Jlapura yTKasu/iraH ypHHmanap opacugaru 6ypuak (26- pacwm). LLlynpaai ku-
AHG, STPUNIMK STPH YH3NK HYHANHMIOHHHHC Y3rapHill Te3JIMrH, SLHH 3TpH
yu3uK Oyiinal XxapakaTnaHaéTraH YPHHMaHHHT GYDHJIHLI Te3JHru GunaH
JapaktepnaHap 3kaH. C ra Teckapu Oy.araH KaTTajmHK R srpunuk pa-
‘AMycHra TeHr, AilijaHa yuyH aHa WiyHAail iy OWNaH TONMMAraH SCpH-
JIMK pajuycH afinaHa pajiMycujaH H6opaT OYJIMIIMIA HMILOHY XOCHA KH-
JIHIE  MYMKHH.

flna 26- pacMra Mypoxaar KMJaiyuK. / Ba 2 HyKl1anapaaru ypHh-
Majiapra neprneHAaHKyJspJaap yTkasamus. By nepneHaukynsip 6upop 0 Hyk-
Taga Kecuwanu, Oynna R’ Ba R’’ macoganap, ymyMaH aiitranpa, 6up

- N A o
XHn GyJaMaiifu. —A%Hucdanm Ty3alHK. AS KaTTaJHKHH TaXMHHaH
R’Ap Ounai anMamTHpHW MYMKHH, Y BaxkTha
_ﬂ’__/‘\l.l—.
As TR

! Ba 2 HykTanap 6up-Oupura xaHua sIKHH €Tca, AbHH AS KaHua
KHYUK GyJ/ica, KelMHTH TaKpDHOMH TeHIVIMK LyH4Ya aHMKpOK Ga)kapuiaiu.
As HM HONTa HMHTHATHPCAK, KyHugarura sra 6y./1amus:

C = lim 2% — |im L
as-0 BS Ao R

Arap 2 HyKTanH 4eKcH3 pasMInaa | Hykrara siKMHJawTHpa Gopcak,
nepreHAnKY NAPJapHHHT KECHIUMII HYKT4CH STpi/iMK MapkasujaaH uéopat
6yaran 6upop Hykrara wHTHnaamd. Mkkana R’ sa R" macoganap srpu-
JIUK paauycura Tedr G6yarau Oupaad 6Mp R numuTra MuTHnagd. R ra
Teckapd Oy/raH KaTTaJHK YM3MKHHHT | HYKTajaru srPUJIMCHHM Cepaju.

OHJHM MCTAJIraH AiCCH 3rpH 4u3MK OYinal xapakariaHaérraH Hyk-
TAHUHT Te3JIaHHLIMHK Tomai-
nuK. TeanukHuHr (HyxTa [
XonaTjan 2 xonatTra Ky4uuiy
yuyH KeTran Af BaKT opa-
JIMFHra mMoc) Av opTTHpMAacH
BeKTOPHHH HKKHTa Av, Ba
Av_ TawKun 3TyBYHNApra
amparamuz (27- pacm). by
TaWKKJ 3TYBYUHJIAPHH LIYHAAN
Tanna6 oviamuskd, [ HykTa-
JaH Av, BEKTODHHHI OXHpH-
rada 6yarad macoda 6olusaH-
FHY MOMEHTJArd Te3JIHKHHHT
MyayJura TeHr Gyacuun. Y
Xoaja, vaMacH, AV, BeKTop-
HHHT MONYJIH Te3JIK MOAY/H
OpTTHpMacHra TeHr Gynagu:

27-pdcM. jAv, | = Alv| = Ao.



Pynanuun Av_ BekTopra Moc 87araH T GHPJHK BEKTOP KHDHTHG,
CYHITH HOAAHH KYHHMAArH KypuHMAa é3MW MYMKHH.:
Av, = Aot (9.5)
Busnu (9.4) ¢popMynara onu6 KearaH MyJoXasanapHH Takpopnao,
KYAHAArHHH TOMHUIHMHU3 MYyMKHH:

As ’

Av, =vn’, (9.6)

Tabpudra GMHOAH Ty/ia Te3NaHHII BEKTOPH KYHHJarura TeHr:
-

. Av . AVn‘[‘AV, . Av .
w = lim — = lim = lim —2 4 lim ,
A0 AT A0 M ar—o Af at-0 Ot

Av.

v AS ’

(9.6) HH xucobra oncak, ima¥2 — lim n'.

at~0 A1 oRTM

A
JIumutaa T: HHCOAT U TeanukHW, R’ — srpunuK pagHycd R HH

GepanH, n’ BeKTOp 5ca TpaeKkTopuara / HYKTaja yTKasu/arad HopMas-
HHHT N GHPJMK BEKTOPH GuJaH YCTMa-yCT TylWIaAu, By JHMHTHH W,
6usaH Gearnjacak:

. Av, i
w,=lim =2 = —n. (9.7
VIR R )
Vkkniyn aumut (yun w_ 6unan  Genrunaiimus), (9.5) xmcobra odcak,
) Av . Au-
w_=lim — =lim_- 7,

Toarw0 At a0 8M

Jluvurra yTHAranpa t' BekTOp T GMPJMK BeKTop GUNAaH YCTMa-ycT
Tymand. Kefinurucn tpaekropuara /| HyKTafmaH YTran ypHHMma G6yinal
Xapakat AyHa/qraH TOMOHra Kapa6 AyHaJraH Ba V Te3/HKHHHT OHpJIHK
BEKTOpHra aitHaH TeHrgup [(2.6) ra kapawr]:

- \
1= 21,
v
Huxosr, W = (lim A.")F: iy (9.8)
T A0 A dt

WyHnai gusm6, w BEeKTOp HMKKHTa W, Ba W, BEKTOPJAPHMHT HHMFHH-

AncH (28- pacMm) cudataa HudoaanaHdM MYMKHH 3Kai. By BekTop-
JIADHHHT 6MpH (W,) V Te3JHK BSKTOpMra NeprneHAMKYJap Ba Tpaek-
TOPHS STPH/IMMH MapKasura Kapal, HKKHHUMCH (W ) 3ca2 TpaeKTOpHAra

yTKasunran ypunMma 6Vina6 éiyHanraH. Arap TesMK KaTTa/lMK MKHXaT-
dv o oo

Jan oprca (E — Myc6ar 6y.nca>, Yy X0aja W, — Xapakar HyHajiuilin

! BocMaxonaza Kopa ¥, B, © Ba ¢ Xapbaap Gyamaramn yuyH yaap 6GHaan

Genrunana:vMraH BeKTOP KaTTanukiap ypHura €3vajiarnjieK, yCTHra WIH3MKYa Kyiua-

ran Xappaap tepunnu. (Ped.)
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6yina6 fvHanaaW, arap Te3NMMK KaTTalNHMK KHUXaTHaH Kamafica (@
dt

MaHbuik 6)“/.nca/\', Yy BakTAa W_— XapakaT MHyHaJuwura TteckapH iiyHa-

Jiafiu,
BekTop W, TaHTeHLHAJ Te3naHUl neb aranand. ¥ Te3JMKHUHT
KaTTa/MK KHMXaTAaH Y3TapUIIMHM XapakrtepJaiijH. Arap Te3.uk KaTTa-
JMK KUXaTJaH y3rapMaca, Yy BaKTiaa
W, ___Y -TaHreHuHan Te3/NAHMII HOJra TeHT Ba

w = w, 6Vnanu.
Bektop w, (HopMan TesnaHuil) Tes-
JIRKHHHT fiyHaJHIK 6VilHya yarapHLINHU
XapakTepJaiif. Arap Te3JMKHMHT iy-
HaMMMLK  yarapMaca, xapakar TYrpu
UH3MKJH TpaeKTopus Gyitnab coxup 6y-
nagu. TYFPH UM3HKHHHT STPHJIMTH HOJI-
ra TeHr (moc pasuwaa R 3rpuiuMk pa-
JAHYCH YeKCH3/IMKKa TeHr), GHHOOapHH,

HOPMaJl Te3JIaHHII HOJra TEHT Ba W = W_,

YMymuit xonJa TYyna Te3NaHHLIHHHT MOALYJM KYHAMJATMrA TEHT

(28- pacm):
_ 2 2 _ v? |2 du\?
w=Viitel= /(2] + (5
10- § AinanMa XxapakaT KWHEMAaTHKacH

Bupop 00 ¥x (29- pacMm) arpoduaa aiinaHyBud abcoMmeT KaTTHK
TUCMHH TalIKMJ KUAraH 6apua HyKTaJlapHHHHT MapKasJjapH afiylaHmim
yxuga érraH afinananap 6yinab xapakatiaHagd. Xap OHp HyKTaHHHT
pagHyc-BeKTOpH (aiilaHaHHHI MapKasHjaH Gepuarad HykTara yTKasuJ-
rai BekTop) Af BakT Hunja Oupaan-Oup A Oypuakka — KAaTTHK MKHCM:-
HuHT Oypunuwl Gypuarura Oypunajm.

JKucmuuur Gupop @ Gypuakka OypH/MIIMHM Y3YHJHMTH ¢ Ta TEHF,
AiyHanuIM 3ca GypHJHIL. CORHP OY/raH YKHHHT iyHanuuH 6uaH ycTMa-
YCT TYWYBYH KecMa KYpHHHIIMIA Gepuil MyM-
kuH. Bepuaran yx atpodmuaa 6ypramiu KaficH
TOMOHIa OYyJaETraHJMCHHH KYypcaTdll YYyH
GYPHJIMIIHHHT Ba YHH TaCBHPJOBYH KeCMaHHMHI
AyHanMIUNApHHH YHT BHHT KoujaacH je6 ara-

o, w

28- pacMm.




JYBUM Koupa OGusjan Gornawira KeJmmmuG OJNMIIMMH3  MyMKuH. By
Koujara GMHOAH KeCMaHMHI fiyHaqiume  Kecma Oyiliab6  kapara-
HMMH3Ja altlaHuLI cOAT CTpesnkacH #yHanuM 6Vilna6 copup Gyna-
étrad HyHaammpa 6YnuIIM Kepak (VHI BHHTHUHI OOIIMHH coaT cTpel-
Kacd HyHamuuM Gyitna6 Gypacak, y OH3jaH Y30K/NalIaéTraHJHTHHH
Kypamus, 30- pacm). WyHpaft xuanb, UCMHUHE OypHJHMIUMHHM KHiAMAT
Ba HyHasmmura sra ge6 OJHIUMMH3 MYMKUH 3KaH. Dupox OGypunniuH{
BeKTOp Zef xucobjaml ydyH GYHHHT V3M eTapsiH 3Mac — Iy ycyJa Gu-

i2
31- paeu.

k-

NaH TacBupJaHaAHraH OVpHJHLIJIAPHHM NapajfesiorpaMM KOHJAcHra aco-
caH Kywuiagurad Gyauuwiu kepak. Meranran kattanukaard 6ypHAHIINAD
YUyH CYHITH [apT KAHOATJaHTHpUAMaiad. DyHu chepanuur aifmaHnu
MHconnaa kypcatailnuk (31- pacm). Cdepanudr [—/f yK artpoduaa /2
6ypuakka Oypuamn (6y Oypuaum ¢, KecMa OuMJaH TacBHMpJAaHraH) Ba
yHAaH Keiiun 2—2 i atpobupa m/2 ra Gypuamuk (@, KecMma), ce-
paudHr A Hyktacn pactsiab A’ xoaatra kefinh sca A’ xonatra Kyum-
4ra oJu6 Kejajgd. @y Ba @, JapiaH NapansenorpamM ycynuaa OJiMH-
rai @, Kecma (6y KecMaHMHr yayHaurd m/! 2 ra Ttewr) Ousjan Tac-
BUpAaHyBud Oypusumt A Hyxtann A" pan dapk guaysum B xonaTra
Kyunpamn. [emak, @5 KecMa GunaH TacBHpJaHyBUHM GYDUJNLI KeTMa-KeT
conMp 6ynyBud @, Ba @, Oypu/iuapra ajjHaH TeHT sMac Ba, LIYHHHI
YUYH XaM YJapHHHT HUFMHAMCHAaH n6opat 6yna oamaiiay. Llynpai
KHJUG, KUCMHMHT YK atpodujary GypHIMWHHH AyHaJjraH kecMa GuiaH
TacBHpJall MyMKHH Gysca xaMm yHH BekTop Jje6 OysMac/aurira HiLlOHY
XOCHN KHJAHK.

Kyna xuuuk Gypusnuin Gypyaknapy YuyH axBod Gouwikawapox. JKyna
KHYMK OYpHIIHII BaKTHAA MUCMHHHT HCTa/urag HyKkTacH Yiran #ymamu
TYFpH unsuk Ae6 xucobsaw MymkuH. MKkkura Ketma-keT coaup 6Vays-
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an Ap, Ba Ap, xuuux Gypummap, 32- pacMAaH KYpHHHIIMYA, IKHCM.
HUHT UXTHEPHA HYKTacHuM uyHAal Ary 4 Ar, Ky4HIUHHH 103ara KeJjTH-
pagukd, y Ag, Ba A, jaH napassenorpaMM KOHAacura acocaH OJIMHMaH
Ay Kyyumura TeHr Oyaamn. ByHuan xyna Kuyuk Gypusiiuiap BeKTop-
Jap Ae6 Kapa/qulH MyMKkHH Jera Xy»
Joca uuxafgH (ysiapud 6u3 A éku d¢
Kypunnuna €samus),

bua dp BeKTOpHHMHI HAVHaIMIINHY
YHH JKUCMHUHT afijiaHum #yHammmy Gu-
Jai MabayMm iycuniaa OoOFjall OpKanu
anugNaguK. Te3nnK Vv, Te3laHHII W,
pazuyc-BeKTOp r KabM KaTTajHK/IapHU
TeKLIMpran BakTAa YJapHHHT HYyHa/IH-
WHHH TaHjaul xakHaa cya xaMm GyamMa-
ran spu: 6y HyHANMI KaTTaJHKJ/IapHHHT
TabHaTHaH y3-yaujaH KeJHb YHKKaH
5aM. AHa wyHa2il BeKTOpaap KyTO Bek-
TOpAapH Jgefimnagu. de ra  yxuwab
HyHa/muy aitnann (EKH aitnanub i)
HyHanuy 6unad OOFMaHafuray BeKTOD-
Jlap akcuan BeKTopJap Jeitnsajd.

BexTop KaTTaauKk

o =1lim&% = %, (10.1)

_ At+0 At dt
6y epma At — A@ Oypunum copup Gyaumu Y4YH KeTraH BaKT JKHCM-
HuHr Gypuak reajurn Jeimaamu'. Bextop w jMcM  aiinaHaétra Yy

6yiina6 YHr BUHT KoMmacura OMHOaH iyuanran (33- pacm) 6ysu6, ak-
CHasl BeKTOpjaH u6opar.

Dypyak Te3NHK BEKTOPHHHHI MOZLYJ/H ‘fii; 0
ra TeHr. YarapMac 6ypuyak Teasmkaa Gyaapu-
FaH afijlaHuul TeKuc aiiniaHuu JefinnajH, 6yH-
Ja o = @/t. Wysnali kb, o Tekuc aiina- w
HHIIJA JKHCM BakT OWUpJIMIM HUKAa KaHzaai
6ypuakka GYypUNHILIHHU K{pcaTauu.

Teknc aitnanuwnp  ainanum  pgaspu T
6unan xapakTtepnaca xam Oynamd, Kucm
6up allnaHuG YyMKHILM YuyH, sibHHM 27 6yp-
Yyakka OypHIMIIM y4YyH KeTraH BaxIra aiina-
HHUII BaBpH Je6 aiiTunand. Bakr opanurn Af= 0
T ra Ap = 2n Oypuanmn GypyarH MoC Kell :
FaHJHTH YuyH 33-pacM.

2n
@ = F, (10.2)

1 Bypuak TeanukIcH haPk KWIAMIL YYYH ABRAN KYPHAraH V Te3/IUKHH TH3HKIA
TeaMuK 1e6 1opuTHAA, 1. Dvilian el aurfaWHANOSYUIHKAAD 03ara  SHKMAailaHrag
XOJ1apAa «HH3HK»IH CY31HIN KOAIHPHD KeTapepamus,
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6ynnau \
= (10.3)

MabayMKh BakT GHpanruja cogup 6yJaiuraH aiylaHMILIIap COHH v
Kyiiuparura TeH(

=2 (10.4)

(10.4) paH Gypuak TeanMK BaKT OHDJAHTHAArd aiJlaHHOLIAD COHH-

HUHT 270 ra KynaiTHpHATaHWra TeHI SKAHJIMTH KesHO 4YHKanH,
o= 2mnv, ,

Ajinanyul gaBpH Ba allnaHAIIIAD COHH  TYWIYHYANAPHHM HOTEKHC
aillaHMa XxapakaTt y4yyH xaM caknaf konca 6ynagd. Bynna xucm Ge-
puAraH oHuit 6ypuak TeaqMK GuiaH afiyiaHraHga y OMp aliyiaHuf 4HkH-
1M YUYH KeTraH BaKTHH 7 HMHT OHHMt KuiiMaTH 2e6 TYWYHHJAZH; v
Je6 3ca XyAAM aHa IIYHAAR IIAapOMTA2 MXHCMHMHT BakT OHpJIHMHAarH
alJIaHHLI/IapY COHH TyLIYHKJIAIH,

BeKTop © KHCMHHUHT §3 aTpodHia ail71aHHI TE3JIMMH Y3rapHillH XH-
cobura (6y X0J4a Y KaTTaJMK JHXaTnaH yarapazd) 6yJsrasu xaGH,
aitnaHuwW YKMHUHC ¢asopa OypunHwM xucobura xam (6y Xonna o HHHT
fiyHanuun yarapagu) yarapuum MyMkuH, Papa3 KuaafiHK, © BEKTOp
Al BakTaa A® OpTTHpPMa ONCHH. Dypuak Te3/jHrH BEKTOPHHHHT BakT
6yfiMua Varapuwi 6ypuak Te3JaHHWH fe6 aralyBuH KyHHAard
KaTTalMK OHJaH XapaKTepJlaHafH:

A _ o Aw _ dw
= lim— ="—. 10.6
ﬁ al-0 Al dt ( )
f BekTOp XaM ® KaGH aKCHasl BEKTOP.

Afnanuw YKUHUHT AyHasMiM ¢asoma yarapmaca, Te3nMK ¢akar
KaTTaNMK )KHXaTHIAH Yarapaan Ba GyuAa |Aw|=|Aw| 6Yynagu. By
xonza (10.6) pan Gypuak TesJaHHWHHHI MOAVAM YuYH Kyilugark udo-
Ja kequb quKamgu:

LA dw
= lim 221~ ‘ —I. 10.7
P a0 Al dt ( )
Arap P ne6 B BeKTOPHHHI @ HJHAJHIIHra NPOEKUHSCHHH TYLIYHCAK,
y xonpa (10.7) dopmyna Kyimparuya ésunagy.
. A do
=lim — =—. 10.8
. P A0 At dt ( )

(10.8) dopmynamaru B—anrg6panx KarTanuk 6ya46, arap  BakT
yrum 6unan oprca (6y xonga B Ba @ BeKTopsap Gup xun iyHanuwra
ara Gynapu), mycGar Kuiimarra, arap o Kamaiica (6y xoiga P 6uaaH o
6np-651pura_lgapama-lgapmu fiynanran), Manouii KuitmaTra sra Gysnaju.

AlnaHa@TraH HCMHHHT TYpAM HYKTaNapH TYPJH V YHSHKJH Te3-
JMKNapra sra Gynaju. Xap 6Mp HyKTaHMHT Te3JIUTH TECHULTH aiifaHa-
Japra yTkasuiaras ypuHMa 6yiina6 iyHanrad 6yqu6, V3 HyHANHIIHHH
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y3nykeus araprupa Gopaan. HyxTa Tesqauruuuur kaTTafuCH sKUCMHHHE
O aiJAHULL Te3JUIH Ba aliylauim {wMaad Oepuarad HykTaraya 6y.ray
R macopa Gunan aHukIaHagu,

At KHCKa BakT oOpajwFHAa >kMcM Ag G6ypuakka Oypuaran G6yJcHH
(34- pacm). Bynga R yxaaH As macodama étran Hykra

As = RAg
hyn yrapy. 0
D Tabpudra GHHOAH HYKTaHMHT UHIUKJIMU
™~ Te3JINrH
_____ S v=1lim % = lim R2% = R {im 22 =
e ~eL At-0 AF Atw0 N At~0 Al
( a¢p N _ pde _
e ~ R = ke
TTemeopeeeeT 45  ABHH
v =0k, (10.9)
0 I0ynnaii Kuau6, Hykra ailjlaHuu YKH-
34- pacu. JaH KaHya Yy30K 6éTca, Yy WIyHYa KarTapok

YM3HKJM Te3JIMK OUNaH XapaKaT/iaHap KaH.
AlinanadTran >KHCM HYKTAaJIaPHHMHT UYM3HKJH Te3NaHHUIMHH Tonaii-
suKk. Hopman teznuk (9.4) ra Guuoan:

)
W, =—.

R

By ndonara (10.9) gan v nu oamb kenub Kyiicak, kyidHAarHHd Tona-
MH3;

w, = o*R. (10.10)
TaureHuuan TteanaHdwHuHr Moaydn (9.8) ra 6uHoaH lgf’\ ra 1exr,

fla (10.9) Tenrnamanas ¢oiixanaHu6 KyHHZATHHM TOMaMM3:

. Av A (0R) : Aw . Ao
w, = |lim — ——|=|lmR—|=R hm——|=R.
M Af-0 Al At I Af+0 Al Af-0 At ﬁ

lim
Al=+0

AbLHH

w, = PR. (10.11)

[yupaét kKuanG, HOpMan Te3JaHHW XaM TaHTEHIHas Te3J1aHHW XaMm
aiinanuil YkMOaH HyxTaraua Gysarad R macoda OpTHIUH OHNaH YU3HKJIH
opTap 3KaH,

11- § v Ba © BekTOpAap opacumaryt GOFAAHHIU

IOKopnaa Kypuaras BeKTOp/iaPHH KYLIMII Ba alfHpHLL, UWYHHHIAEK
BEKTOPHH CcKanapra kymafitupum (2- § ra KapaHr) amaJviapujal Taul-
K3apH fiHa BEeKTOpJapHH OHp-GMpHra KymaiiTHpHLI amannapH xaM Mas-
wypaap. MkkHura BekTOpHM €Hp-GHpHra MKKH ycyn OWMaH KynadTHpHu
MYMKHH: OWpPHHYM yCyJ HaTH:kaaa OHpPOp sIHTH BEKTOpHH GepajH, HK-
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KHHUH YCyJ 3Ca cKajsap KaTTajuKKa 0au6 Kesagd. Scnatub yTamuski,
BEKTOpHH BeKTopra Oyauul ycy’iu #iyk.

Xo3up 6M3 BEKTODJAPHHHI BEKTOp KynaHTMacMHM KYpHO 4HKaMH3,
BexkTopnapHd ckansp KymadTHpHIL yCY/JHHH OH3 KeHUHPOK, YHra 3apy-
paT TYFHJAraHfa ypraHamus.

VikkuTa A Ba B BEKTODHHMHI' BeKTOp KymaiitmacH ne6 Kyiiuparujaek
xoccanapra sra 6yirad yunuuuu C BekTopra alTHjajh:

1) C BeKTOpHHHT MOAYJH
KYnalTHpHaaétraH BekTopJap-

HHMHT Moaysiapd Ouaad  yJaap /
opacugary oo Gyp4akHHHI CHHY-
CH KynaiirMacura  TeHr (35-

4
pacm). C— ABsi M
= ABsina;

2) C Bektop A Ba B Bex-
TOpJiap €TraH TEeKHUCJ/IMKKa Mep-
NeHAHKYAAp 6Ynub, YHHHT Y- [5A]
HaqHwH A Ba B sjapHudr iy
HanMwy OHJlaH VHC BHH  KOH-
jacdra acocan GorJaHranjaup: 25- pacw.
arap C BekTop Oyiinab Kapacak,
y XoJiaa GMpHHUM KynaiTyBYnJaH HKKHHUM KYNaiTyBuMra Kapab SHT KHC-
Ka iyn Ouaan Gypuiuiu coar cTpeskacH Oyina6 amanra ouraj.
BekTop KynmaiTMaHH CUMBOJMK HV/a O6UnaH KyHHpardua ésum myM-
KHH.

|AB] ékn A X B.

bBus 6y yeyniapauur 6upuuHuucHiaH oiifananaMus, wy 6unad Gupra
6ab3an ¢opMynanapHH YKHUIIHH EHTH/UTAWTHPHIL MakcagMaa KynaidTH-
PUNYBYMIIAp Oopacura Beprynb OeArHcuHu KysaMu3. Bup BakTHuHT Y3uaa,
XaM Kymaftupuwr GesICHCH, XaM KBajpat KascjlapjaH (hoilfafaHHil MyM-
kuH 3Mac: [A X B). [AB] = ABsina kabu @3Mi1 MyTaKo MyMKHH 3Mac,
Dy +TeHrsaukaa uam TOMOHJA BeKTOp, YHF TOMOHJA 3ca Oy BEKTODHHHT
MO1Y 1M, sbHHM cKaaap TypuOau. Kyitwparuua ésuica, tyFpu 6¥namu:

| [AB]| = ABsina. (11.1)

DALI0) KYMadTMaHUHE HYHAIHWK OUPHHYM KYMadiTyBUHOAH HKKHH-
ypcHra Kapab OypuaHi fiyHaanuMra G6oFAHK GyAraH Mrd yuyH HKKHTa
BEKTOPHIIT Gup-GHpHra KynaWTHPHILI HATHKACH KYNaATHPHY BUH.1aDHHHT
Taptudura Gorsng 6ynaad. KynaldTupuaysuumnap TapTHOHHHHI Y3rapHuix
HATHKABHI B2KTOD HYHATHUWAHKHE Y3rapuiuura onud keaapw (35- pacm).

[3A] = — [AB] ékit B X A= — (A X B).

lilypaall KMaHG, BeKTOp KymafitMa KOMMYTATHBJIMK Xoccaclira sra
IMac sKaH,
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Bektop kVnmadt™Ma AMCTPHOYTHB, SIBHU
{A.(8, + B, + ... +By)l=[AB,] +-|AB,] + ... +[AB,] (11.2)

SKaHJIHTHHU HcOOTaIl MYMKHH,

Mkxuta 1yT6 €KH MKKHTa akcuan BeKTOpJIapHHHT BEKTOp KymaiiT-
MAacH aKkcHaJ/ BekiopiapiaH H6opaTAHp. Bupok akcHa. BeKTOpHHHT KyTO
BEKTOpHra KymaiitMacH (EKH TeCKapHCH) KYyTS BeKTopH 6Y/agu. AkcHan
BEeKTOPJIADHUHT HYHaJMIIMHK GeaTMNOBUH LIAPTHHHT Teckapura ysrapu-
wK Oy Xoapa BeKTOp Kynaitma onauaard OeJrMHHHT Y3rapHilHra Ba
€up BakTaa KVmaiityBuunaprad GUpH OJIIMAArM HUIOPAHMHI TecKapHcHra
y3rapHumiMra onu3 keaagn. [latmkaza Bektop Kynaiitma GHaan rpynna-
NaHYBUH waTTaNHK V3rapMmai KoJafm.

A

@ -

Bekvop kynajiiMaHuHr MojyJiMra OfAHi reOMeTPUK MabHO OepHLl
MyMKHH: AB sina ndoga A Ba B BekTopsiap ycTHAa uM3uaras napan-
neforpaMMHHHT to3ura TeHr (36- pacM, Gy xonma C = [AB] Bekrop
yy3Ma TeKMCJHMTHra THK Ba yH3Ma opkacura kapab iiyHajran).

A Ba B sekTOpnap y3apo nepneHaukyasp iivHaaran 6V.acus (37- pacm).
Dy BeKTOpJapHHHI MKKH/JaM4H BEKTOP KYNaiiCMacHHH XOCHJ KHJIAHIHK:

D = [A, [BA]],

fbHE B BekTOpHH A BeKTopra KymaiiTMpailiuK, KefiHH 3ca A BeKTOpHH
61ipHHYN KYMAHTHPHII HAaTHXKACHAA XOCHN OyJraH BeKFOpra BeKTop KY-

g = 1) ra renr 6ysarad Mo-

ayJjra sra xaMaa A Ba B pektopnap Gunan m/2 ra TeHr 6ypuaknap
xocun kunagd. [emak, D sextopuunr wmopyan |A|-[[BA)|=A-BA=
= A®B. D Bexrop B BexTop 6usaH OMp XHJ HYHAJCAHIHMHHH 37- pacM-
JlaH OCOHFHHa KYpHIl MyMKHH. Dy 6u3ra gyiiugaru MyHocabaTHH €3HII-
ra acoc 6yna onagH:

naiivupaitaink. [BA] Bekrop BA (sina = sin

|A, {BA]] = A’B. (11.3)
Kenrycuma (11.3) ¢opmynanan kyn doiipananamns. By dopmyna
tdakaT1 A Ba B BekTOopnap Vy3apo neprneHAMKYAAp OY/araH Xo/aparuHa
YPHHIH SKAHHHH 3C/AaTHO z'l‘aMHS.

(10.9) dopMyna v Ba © BAKTOPJIADHUHI MOAYJUIapHHH OHp-GUpHTa
Gornaiau. BekTop KynaiiTMa €paamuua BeKTopaap opacHpard Goria-
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HUIIHK GepysBuM MynocaGaThu €sumn MymkuH, JKucM 2 Jxu aTpoduua
@ 6ypyak Tea/quk OujaH ainaHaérrad  6yacui (38 pacM). o 1mur
GM3 V TeaNMMWHH KMAMPAETTraH  HYKTaunur r paguyc - BEKTOpHra
BEKTOp KyNMaiTMacH HyHa/uwy V BeKTop Gunad Oup xun GyJran sa
Monynu orsine = oR ra, avau v ra [(10.9) dopmynara xapaur] renr
BEKTOpJaH 1460231‘ SKAH/IMPMHKM OCOHMMHA GHAMO osupt MYMKHH, LyH-
pai kuaub, |or] kynaiiTMa fiyHanum
WHUXATJAH XaM, MOAYJH XKHXATAaH XaM
V BEKTOpra TEHI 3KaH!

v = [or]. (11.4)

(11.4) dopmynara Gomkasa Kypu-
Hum Cepull MYMKHH, DYHHHT yuyH r
PaAHyC BeKTOPHM HKKH1a BeK10pHHHT iHH- -
FUHIMCH IIAKAHA2 — 2z YKka napaJuien £
6ynrad r, BekTop OHMNaH z YKxka mep-
nesaukynsp R BekTOp/apHHHT {iMFHH-
OHMCH MaKAnaa, AbHY r=r,+ R Kyph-
HHmga éauw  Mymkud  (38-  pacmra
Kapadr). by udgoaaun (11.4) dopmysias
ra xyiu6 Ba BeKTop KynaitMa pucT-
pubyTHB KynafirmMa skanaurugad [(11.2) 38- pacu.
ra xapaur] cofipananu6, Kyiiuparusau
TONAMH3!

Is

Iy

[or] = [ (r, + R)] = [or,] + [@R],

© Ba r, BeKTopnap Kojnuueap BekTopsapaup. Iy ca6aGau y.sap-
HHHI BEKTOp KymafiTmMacu Hoara Tedr (sine = 0) [emak:

v =[wR] (11.5)

ae6 é3um MyMKWH,

Kesrycuga afinanMa xapakaTHH TaxJui KuiHmjga 6M3 XaMMa BakT
R 6unad VK ycTHia ONMHTaH HYKTaJlaH VTKasWaras t pajuyc-BeKTop-
HUHM afiflaHuil YKUT2 [epneHiUKyAsip TalWKui STYBYHCHHH Genrunait-
Mu3. By BeKTOpHMHT MOAy/H YykiAaH Hykraraya Oyarad R macodauu
Gepaau.
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11 BOB
MOAUA HYKTA NUHAMHUKACH
12- §. Kaaccuk Mexanuka, YHHHT KyaJaHMLl yerapacu

KunemaTiKama »HCMJIApHHHT XapakaTH XakHaa TanupuinG, »KHCM
HHMa caGabnan Goilkaya sMac, XyAAM WynAail (Macanad, annana Gyii-
Nab TekHC BKM TYFpH uM3uK O6yiina0 Teruc Te3naHyBuaH) Xapakatja-
HajgM, JeraH Macanara sbTubop Gepuamaiinu.

JHHaMHKa KHUCMJApHUHT XapakaTHHH YHHHT Y €KH 6y xapakTepia
6ynMIMHM GesrHoBYH ca6a6nap (>kMcmaap opacujars y3apo TabcHp-
Jlap) 6unaH OorsanraH xonjga yprartaiaM.

Knacck MexaHMka €KM HbIOTOH MeXaHHKacHra JHHaMHKaHuHT 1687
finnna HeloToHn anuknaran yuyra KoHyH acoc KHJHG OJIMHCaH.

HebiloToH KoHyHaapu (konraH Gapua ¢M3MKa KOHyHJapH Ka6H) Tawx-
pubaja TommiaraH Kyn GakThapHH YMYMJAWITHPHII HaTHXKacujaa Maii-
JoHra kenraH. By KOHYHJapHHHT TVFPUJMTHHM (KYyZa KeHr 6yJca xaM,
Xap XoJla 4YeKNH COHAaru Xoiucajap YyuyH) Taxpuba HaTHKa/aapHra
MoC KesMiy 6uMJlaH TacAMKJAHAMM,

HbloTon MexanHkacH KefHMHIM MKKM 103 M1 MuMpa UIyHOak KaTTa
myBadakusiTnapra spuwanky, XI[X acpuuur kyn dmsukaapn 6y Mexa-
HMKAHHHT MHCJICH3 KV4-KYApaTura TYJa HWIOHTaH 3AHAap. Y.J1ap HCTad-
ran (QH3HKaBUil XOHMCAHH TYWYHTHpHI — YHH HbloTOH KoHyHJapHra
6ViicyHYBUH MexaHMK mnpoueccra KeltupHuigan H6opataup, ae6 XHucob-
Jap aaunap. bupox dan PHBOXJIAHHUIA GHJIaH KJACCHK MeXaHMKa Ty-

IUyHYyanapura MyT/aako Moc Keamaiipuran daktnap ouuwngu. By ¢axr-
JIapHH SIHTH Ha3apusl — Maxcyc HHCOMHIMK Ha3apHACH Ba KBAHT Mexa-
HHKacH TYWYHTHpHOG GepaH.

1905 fiunpa itHIUTelH ApaTraH Maxcyc HHCOMIANIMK HaszapuacHia
¢a3o Ba BaKT Xakuiard Hblorow TywyHuanapu sHIHaaH kaita kapab
yukunad. DyHpail kafita Kapaul, «karta TeajHK/Jgap MeXaHHKaCHHHHI»
€KH DEeJSTHBHCTHK MeXaHHKaHHHT aApatHIHwmMra onubé kengH. Bupoy
SIHFH MeXaHHKa 3ckH HbiooToH MexaHWkacHHM GYyTYHJAll HHKOp KHI/IMa-
IH. PensiTMBHCTHK MexaHHuKa TeHrJamanapH JHMHTAA (8pYFJMK Te3nu-
FMIaH KHMYHK Te3JHK/Jap YuyH) KJacCHK MeXaHMKa TeHrJamaJjapHra
aitnananu. llynnaft kuiu6, kaccHK MeXaHHKa peNSTHBHCTHK MeXaHH-
Kara yHHHI XYCYCHH XonM cudaruga Kupau Ba EDYFJIHK Te3JMTHAAH
KHYMK Te3JHK/ap OunaH coaup OV¥naguradn xopucanapHu Tabpudiaul
YUyH VY3MHMHT aBBa/Jrd axaMHATHHH caknab Konjd.

Knaccuk mexanuka Gunad acpumusHuur 20- fiunnapuaa atom du-
8MKacH DHBOXKH apaéHHJa 103ara KesiraH KBaHT MexaHHKacH opacH-
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Jary MyHocabGaT XaM XyJAM aHa wyHAad, KBaHT MeXaHHKacH TeHIna-
ManapH XaMm JMMHTA2 (aTOM MaccafllapMiaH KaTiapok Maccanap yuys)
KJIaCCHK MeXaHHKa TeHrJamanapuuu 6epagu. Jlemak, KnaccHK MexaHHka
XaM KBAHT MEXAHWKACHra YHHHT JIHMHTAard XO/H CHOarnja Kuprad
5KaH.

WyHpait Kuau6, GaHHHHT TapaKKMETH KJIACCHK MeXaHHMKaHH Hyixa
yukapMaciaH akat YHHHT KYAaHML 4yerapacH ueKsaHTAHJMIHHH KVD-
catan xonoc. HblOTOH KOHYH/apHra acoc/laHyBYH KJacCHK MexaHHKa
KaTTa Maccaiu (aToMaap MaccacHra HMCOaTaH) KHUMK Te3djux (épyriMk
Teanurura HucGataH) OuiaH xapakaTJaHYBUYM KHCMJap MeXaHHKacHIHp,

13- §. HblOTOHHMHT CHPUHYW KOHYHW
Hnepyman caHok cucremanap

HbloToHHUHT GHpUHUM KOHYHM KyiiMjaruya Ttavpudsanagu: xap
KAHOAd Joucs muKd éKu MYFpU YUBUKAL 8 MEKUC XAPAKAM XOAQMIK
mo 6OULKa HucMAap MOMOHUCAH Kypcamuaa wean mawvcup by xosa:n-
HU Yseapmupuwea maxbyp smmacynwa caxaiab xosadu. Kypcatnaraw
6y MKKH X0J1aT XHCMHHMH[T T€3JIaHHUIM HOJra TEHrJIMrH GHnaH axpasné
Typagu. LlyHHHr yuyH OHPHHUM KOHYHHM KYiiuaaruua rabpHdaaul my-
KHH! Xap KaHJall XKUCMHHHT Te3JIMrH TO yHra OOlIKa »KKCMJIap TOMO-
HHUJAH KYpcaTHAraH TabCHD YHM y3rapTHpMaryHua JouMuisurura (xy-
CycaH HOJra TeHIJIMTHYa) KOJajH.

Olywu Tabkupnab yivil Kepakkd, GOIIKA MHCMJAPHHHT y GKu Oy
TabcHpHra Jyuop 6ysnmaraH xHcM Tabpatia Masxyn sMac. Amanaa
Ky3aTHJafuraH THHY €KH TeKHC Ba TYFPH UM3HKJH Xapakar xoasaphia
JKHCMZapra KypcaTHNajuras TabCHpAap y3apo MyBosaHarJaiiraH oy-
Nagu. MacanaH, cTos ycTmiaa €traH KuTo6ra EpHMHr TOPTHUI KYuH
XaMJia CTOJl TOMOHHAAH KYypcaTujagurad GOCHM KYUH TabcHp KMAAAW,
6yHpa 6y MKKajna TabCHpP OHMp-OMPUHH MyBO3aHAT/IaraHJMTH Tydailan
KHTOO THHU xonarja TypaaH.

Bupunun koHveza 6aéH KuiuHraH ¢ukp yHua paswaHd smac. [aiu-
Jefira agap (1564—1642) tamku TabcHp Te3JMKHH Y3TapTHPHIL YHYH
sMac, Ganku yHH Varaprupmail caknauwl yuyH 3apyp fe6 xucoGjaHap
514, By ¢uKp apaBauaHMHT TeKHC XapaKaTH CeKMHJIAMIMACNTH YUYH
YHH Y3/YKCH3 TypTHO TYPHII 3apYpAHTH KaGH KyHAAMMK XaéTiaH Mab-
nyM OyaraH ¢akTaapra acocsaHral 3aH. Xo3Hp 3ca, OM3 OHnaMHu3Ky,
apaBaHH TYpTap 3KAHMH3 YHTa TabCHP KMJYBUH HINKAJAHHLL KY4HHH
MyBo3aHaTjaiiMua. AMMo 6y XOJIHM eTapid Aapawaja TyWyHHo etma-
CaK, TaulkH TabCHP TE3NHKHUHI Yarapuiuura (sibHM TesjaHuwra) calad-
un 6ynmaifi, Gasku Teanukka cababun Gynagu, AeraH xyJocara KeJiil
KHAMH 3Mac,

HbloToOHHMHT GUDHHUHM KOHYHM Xap KaHjail caHOK cHcreMaza Xam
GaxapunasepMaiiin. Bu3 XapakaTHMHTr XapakTepy CaHOK CHCTEMaHHHT
TaHjab osiMHHWKMra OOF/JHK SKAHJMUTHHM TabKHAna6 yTrad spuk. DBHp-
6upura Huc6aTaH GHpPOp TeaJjiaHMIl OuUJAH XapakKar KHAAETTaH HKKM
CaHOK cHcTeMaHH TeKiupaiinuk, Arap XuCM yJapiaH Gupura HucOarat

37



THHY Typrad OyJsca, Mab/ayMKH, HUKKHHUYHCHTa HHCOATaH y TeaaHHIU
6unan xapakatnaHaad. [emak, HbtoTonunr O6upuHYM KOHYHH OHp
BAKTHHHT V3MJa HKKa/ia CHCTeMaja KaHOaT/NaHTHPHJHILK MyMKHH 5Mac,

Arap caHoK cuctemMaga HbiOTOHHMHT OHPHHUM KOHYHH KaHoatJaH-
THpHaca, 6y CHCTEMaHH HHepuMas CHCTeMa Jeiu/1ajd. By KOHYHHHHr
y3u Gab3aH HHepuMs KOHYHH Je6 Xxam toputHaaad. HbloTon xoHynu
Ga<apH/MaiiiMraH CaHOK CHCTeMa HOMHepHHaJ CaHOK CHCTeMma jef arta-
aaan. YexcHs Kyn HMHepuMan cHcTemanap MaBxyl. DHpop HHepuman
cHcTeMara HucOGaTal TYIpH YM3HK/AH Ba TeKHC (ABHM VarapMmac TesJiHK
6:ulaH) xapakaT/aHyBUM HMCTa/JraH CaHOK cHCTeMa XaM uHepuuan 6V-
az1u. By xaknaa 17- § ma ramupunagq.

Mapkasu Kyéw 6uian ycrMa-ycr TYLIYBYH, VKJapH 3ca Moc pa-
pUljA TaH/a6 OJIMHraH I0/fy3J1apra TOMOH HVHaJAraH caHOK CHCTeMa-
CUHMHT MHEpUMaJ CHCTeMa 3KaHJMMH Taxpubaja aHukJauras, By cue-
TCMa re/IMOLEHTPHK CaHOK CHCTeMaja Jeiuaai (resHoc cy3u — IOHOHYa
6yaub, YHHHI TapKHMacH KYyéw jeMakaup). ['e/HOUeHTPHK cHCTeMara
HHcGaTaH TeKHC Ba TYFPH UM3HKJ/H XapakaTJaHYBUM HCTairaH CaHoK
cHcTeMa HHepuuaa Gynagu.

Ep, Kyém Ba 1osay3napra Huc6aTaH 3/JHNC IIAKAMJArd STPH UH-
3UKA TpaeKkTopHA GVilnal Xapaxarnanafu. OTDH YM3HKJAH XapakaT AOHM
MabJdyM Te3siaHHl GMJaH copMp 6V/amH. YHpaaH Tauwikapu Ep §3 yxu
arpopnia ainaHu6 Typagu. Ana wy cabaGnapra kypa Ep cuprtu Gunan
GoFnaHraH CaHOK CHCTeMa TeJIMOLEHTPHK CaHOK CHCIeMara HucOaTaH
Te3NaHMIl GHNaH XapaKaT KHJMajH Ba HHepuuan O6Vjioamaiiau. DBupok
OyHpall cucTeMaHMHr Te3JiaHMIIM HIy Kajap KMYMKKH, Kym Xxossapaa
YHH gesipnd HHepuuan Ae6 xucobaaca 6yaamu. Jlekun Ep cupth 6m-
JaH OGOFJaHraH CaHOK CHCTEMAHWHI HOMHEpUHAJ/VIMMH YHra Huc6aTaH
Kapa/aéTral MeXaHHK XOJHCaJapHHHT XapakTepHra MYyXHM TancHp Kyp-
catajy. AHa wmyHfa#l XoanapHMBI Gab3ufapuHu GH3 Kearycupa tax-
JHA KHIaMH3,

14- §. HbOTOHHHHI WKKHHYM KOHYHH

HbiOTOHHHHI HKKMHYM KOHYHHIA MKKHTa #AHTH OH3MK KatvTauk
KYyd4 Ba Macca HIUTHPoK stajd. Kyu OepusraH mucmra GomiKa »HCM-
J1ap TOMOHHMAAH KYpcaTHAaéTraH TabCMPHHHI MHKIOpH OHniaH ityHanu-
HWIHHH KypcaTafiu. Macca sca XHCMHMHT 6y Tabcupra. «xaBoO Gepys- -
YaHJIMTHHH» MHKJOD TOMOHHIAH XapaKTepsaiay.

IOxopupa Tabkupiab yTuaranufek, GHpop KHCMra KypcaTHJaJHTaH
TABCHP HKKH XWJ XOAHMCAHM 103ara KeJTHPHILH: KHCMHUHT Te3JIHTHHH
Y¥3rapTHpHIIK €KH YHH JedopMauuafaiiy (AbHM YHHHT V/damiapd Ba
LIaKJMHH) y3raprupuiun MyMKHH. By MKkana siekTHH (Te3/naHHLIHM
XaM, JedopMauusHH xaM) ysyaml MyMKHH O6ynarannurs ca6abnx ynap-
HHHI HCTaJIAHHA2H TabCHPHM MHKJOpPaH, SBHM KYUHH TaKKOC/all Ba
Vavawr yuyH dofinanaHuil MyMKHH.

Kyiinpary taxpuGanu Ky pH6 uukafinuk. FOKopH yuM KyuMac KHIHG
MaxKaMJIaHI'aH NpYMHHa onamu3. TIpy}WHaHHHT TnacTKH yuura Gupop
10K uaamu3 (39- pacm). By I1OKHHHT (Ba NpYMHHAHHMHT IOKOPH YuH MaXx-
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KaMJIQHMaH MKUCMHHHT) TABCHPHAA NpPYMKHHA MabJAyM Japawxana y3asiu
Ba HaTHMXKaja NMpyxHHara MaxkKamJsaHraH KypcaTKHY cTpeska KV3aFaa-
Mac wKaja Gyina6 O Gemrupan 1 Gearura KapaG Gypunaau. Xap Ou-
PHHH aJIOXHA3-a/I0XHAA WIFaHHMH3Ja MNPYMHHaHH Oup Xua y3afiuilra
MaxOyp 3TaJMraH IOKJapaaH OMp HeuTaCHHH TaH/Jab onamu3. Y Xonla
6y toKjappaH xap GMpH NpyXHHara HWIHHraHia yHra Gup XHJ TabCHP
Kypcaragd Ba Oy TabCHPHH MpY:KHHAHHHT VYHra MabjiyM KarlajdKAard
KYYHHHI TabcHpH cudatHaa XapakTepJsaca 6yianmu

Je6 TabKuaJalml MYMKHH, Y

SHAM npy:xHHara OHp BakTAA HKKHTa 10K Haa-
MH3, YNapHHHT xap OHpH dakaT KaTTa/lMK MKHXar-
Jau smac, GankH NAYHANMID KUXATAAH XaM Oup xua
TabCHP KypcaTagu. PabiiaHku, 6y xojja npyxHHa-
ra TabCHp 3TYBUM Kyu 2 Mapra Karra 6ynaau.
Taxpubasuur Kypcatummya, Oy, xoana TpyxHHA
XaM 2 MapTa Kymnpok ysasip 3KaH. Yurta GUp XA 0
10K 6HMp BaK1Ja TabCHP KypcaiTaHIa MpyxHHA Y4 [,
MapTa Kynpok JedopMainsnaHan Ba XOKas3o. Lo

Hemak, NpyKHHAHMHT Yy3afiHlIK YyHra TabCHp 3
5TYBUM Kyura TmpolopuxoHan 3kaH. TyepH, [yK L
KOHYHM HOMH OuNaH OPHUTHAYBUH Oy KOHYH ¢a-

KaT y Kajaap karta Oyamaran jedopmauusaiap

yuydruua Oakapuiaad. [HedopmauussHHHr KaTTa- )
JMTH  Xap OMp KOHKpeT [MPYMKHMHa YUYYH aHHK
-yerapajaH yTraHiaH KefiuH kyy O6usad jedopMa-
1Ml OpPacHAArd MpONOpUHOHAJ/IMK KaHOaT/IaHTHPHI-
mait konapdl. Uyngai  xummb, Ou3  KyudapHu
MHKAOP KHXATAaH COJNHWITHPHLI ycyJura sra 6y.-
JHK: MKKHTa KYy4Y KaTTa. HKJapHHHHI HHCOATH npy-
MUHAHUHT 1y Kyu/ap 103ara KeJaTHPAETraH 3JacTHK 39- pacw.
JedopMauusiapd HHcOaTHra TEHTAHP.

KyuHH yavamr ycyJHMHA TOMray, »HCMHHHT Te3/JaHHILU YHra TabCHP
STYBYM KYUHMHI KaTTaaurara xanfaéi GOFJMK OY/IMIUMHH TeKIHpai/HK.
Bynunr yuyH gyifinparnua Tampuba yTkaszamus (40- pacm). FOx tapaHr
KHaHO TOpTHO TypraH MM TabCHPHAA apaBaYaHUHT TEKHC TOPH3OHTa/
CTo/l YCTHHArH xapakaTHHH Yyprasamu3s. Uysuiummra kapab TabCHp
STaéTrad KyYHH aHUKJALl YYyH apapaya OHJIaH HII OpacHra Npy»KHHa
KysaMH3, MabayMKH, TabCHPHMHI HYHAJMINN HIHMHT HYHAJAMIUH GUAaH
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40- pacm.

! Tyx KoHyuura Gyiicynysyn sedopmaums siactuk gedopuauns fefunanu,
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Gup xun Gynapu. Mnra xap xun oknap ocuwl Gu/IaH XapaKaTHH 103a-
ra KeNTHpaéTraH KyyHH YarapTHpDHII MYMKHMH.

- 'bynpait 1axpu6a Kyfingarsua HaTHx<a GepajM: arap npyHHaHHEP
TapanrJIMrd y3arapmaca, apaBaua TEKHC Te3JlaHyBYaH XapakaT/iaHaf¥ Ba
6yHna w TesnaHHW [ Kyyra npomopuHOHa] Gynaiu:

w~f, (14.1)

ApaBauaHMHr FHAAMpaKyanapy OHJAaH YK OpacHiard, LIyHHHIAEK,
FUAAMpaKksap OWNaH CTOJ OpacHAard HIIKANAaHWIUHMHE OYJIMIIK HaTH-
ara XaTonuK KMDHTHIIMHH 9bTHOOpPra oJHI KepaK. Bupok Hmkananmn
KaMaiiraH capd OM3HMHT HaTHxamH3 (14.1) MyHocabaTra sKHHJalLa
Gopagn. TonuiraH KOHYHHAT OH3ra KywIapHH MHKAOpaH TaxKocJalll-
HHHT fHa OMp yCy/auHM OepafH: HKKHTa f; Ba [, KYYHUHT HHCGaTHHH
aHa Wy Kywlap TabcHpHJa OHpOp XKHCM OJFaH @, Ba w@, Te3JaHWll-
JIADHH aHUKJAI HynM OUnaH XaM TOMHIL MYMKHH:

h_w (14.2)
fa &y

Arap Oowlga apaBayaHM oJicaK, y Bakria 6y apaBaua YuyH XaM
XapAKaTHUHI XapakTepu Ba Kyy OHMJaH Te3jJaHHWl opacHaard MyHoca-
6ar OUpIeKk xoJCa XaM, VMyMaH afTranja, VHHHT Ja [ Kyd4 TabCH-
pHAa oaraH re3nanuuiM fomxaya O6yaand. Dy apaBavyajsapHMHT  Kyy
K{pcalaérran «Tabcupra OGepuU/MAC/HMTM» TYpPAHYa 3IKAHJMCH, OJATAA
aiiruJHLLINYA, TYP/HYA HHEpUMOHAUTH OWNaH TYUIYHTHPHJALH.

KyundHr KaTTajuMrd pa #yHasauiM Kanpaf 6yaMacuH [ Kyu KaTtTa-
JMIHHUAT 6y Kyd 103ara KeiTHpaértraH @ Te3/aHuuira HucO artu OepuJ-
ran »xHucM yuyH yarapmaiau'. Typam xucmnap yuyn 6y Huc6aT xap
Xua 6ynap 3kaH. Mawaymkd, [fw HuHCGaTHHHT KaTTajaurH Oepuirad
JKHCMHUHI HHEpPHHOHJHIMHH xapaktepnadmd, LUyHMHT yuyH >XKHCMHHHT
MHEPLHOH/IMTHHE MHKIOpaH XapakTepjawl YuyH f/w HucGaTra nponop-
nHoHas 6yaraH Ba JKMCMHHHT Maccac J1e6 aTanafiurad ¢H3MKaBHI
KaTTaJukJaH ¢oiigananamus. JXUCMHHHT MaccacHuM rm GuiaH Gerunab
KYHHJ2rH TeHI'VIMKHH E&3MIl MYMKHH:

m~1L. (14.3)
w

AHa wyHpaf #ysn 6unaH aHMKJAHTAH Macca KHCM HHepILHaJJMIu-
HUHT YyuoBH 6Ynamu. (14.3) Huc6arpaH MaccanapHH COJIMIUTHDHIL YCVIH
KesM6 YHKANM: MKKHTA XHCMHHHT m, Ba m, maccajapy HucGatu 6y
JKHCMJapra OMp xun Ky4y OepaérraH w, Ba W, Te3/aHHWJAPHMHT TeCKa-

pu HucOaTiapura TeHTQHp:
m o__ W
My wl.
Tenr kydnap Tabchpupa GMp XBJ KaTTaJMKIArd TeajaHHII oJajH-
ran (Mwkanumw 9SbTHCOpra oJMaliiurad  japaxaja KHumK ae6 ¢apa3s

(14.4)

1 By (akaT MHCMHHHT TE3AHTH EDYFJIMKHMHT OYIJMKAarn TeaJHTHAan KHYHK
6yaran xoa yuyHrsHa ypuuauIHp.
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kuAMHaaH) Oup HeuTa apaBauat¥ oJaiJMK. DyHZail  apaBauanapiuer
maccasiapi 1eHr 6ynamu. By uKkkH apaBauanu un 6unan Gup-Gupura
6ornaitiink (40- pacvra kapadr) by rtampn6a MkkuTa ysapo Gupaau-
THpHJITAH apaBauyaHHHT GMPOP f Kyy TabCHPHAA OJFaH Te3/IaHHWH 1y
Kyu TabCHpHIa Xap OHD apaBauaHHHT OJIFaH TE3JaHMIIMAAH HKKH Map-
Ta KWYUMK 3KaHJMTHHH Kypcatanu. Arap yula apaBauaHH OHpJallTHp-
caK, CHCTEMAHHHI Xap OHDHHHHT Te3JaHWLIMJAH Te3JaHHIH yY Mapia
kuuuk OysanuM Ba XoKaso. DyHaaH Macca ajJHMTHBAMK XoccacHra sra
SKaHJAMTH Keyn6 uyukanu; Oy JeraH cyz GHp Heya KMCMAAH TaLIKWA
TonraH XMCMHHHI MaccacM YHMHP a/loXHia KHMCMJapd MaccaJjiapu iiu-
FHHOMCHMTa TEHT SKaHJWTMHH aHlJaTagu’,
°(14.3) ndopany KylHAarn KypHHHLIA €3ail/uK:
w=+r1L (14.5)

m
6y epma k— nponopuroHannuk Kosdduuments. (14.5) mynocabar Helo-
TOH MKKHHUM KOHYHHHHHT aHaJMTHK HdboAacHaup.

I0yupait KHauG, HbOTOHHHHT HMKKMHYM KOHYHM KyfHIarHua Tamb-
pubJaHa u: Xap KAHOQ MUCMHUNZ ME3AAHUILL YHeQ MADBCUD SMYysuu
Ky42ea myFpu 6a MUCMHUHKZ MACCACU2A mMecKapu nponopyuoxas. By
KOHYH XaM HblOTOHHUHT GMpHHUM KOHYHH Ka6u c¢axaT HHepuua. ca-
HOK cHCTeMaJlapAaruHa YpHHJIH.

Xycycuit Xonga Ky4 Hoara Tewr 6ysca (xxucmra Golka KHCMJap
TabcHp KypcarMaca), Teananum xam (14.5) ra GunoaH Hosira TeHr 6Y-
"nagu. By sca HbloToHHMHT OupHHuHM KOHYHMra Moc kesnagH. LLyHuur
yuyH, OMDHHYH KOHYH HKKMHUM KOHYHra YHHWHT Xycycuit Xoau Gyané
Kuprannex 1yionagu. Bupox 6yHra kapamacaaH GHPMHYH KOHYH HKKHH-
44 KOHYHJ3H MYCTakMA paBHIIAA 1abpHdnaHag¥, YYHKM acJMHU OJI-
ranja yHjaa MHepLMas CaHOK CHCTeMaJjap MaByKYLJHry xaigupaars (moc-
ryaat) dukp 6op.

Dup XHCMHHHI MKKHHYHM XKHCMIa TabCHPH MabayM OHp HYyHanuira
sra. Ilemak, Kyu XxaM COH KHAMaTHAaH Tawkapu sHa V3 AYHajHILIH
6usaH XaM XapaKTep/JaHajuraH KaTTaJjuikanp. JIEKHH Ky'THH BeKrtopJjap
KaTeropusicira KVIIMI YuyH OYHHHT y3uruHa eTapad sMac. Kyunap
KaHjal KYWWIM Koujasaapura 6Vii-
CYHHIUHHH aHMKJIAMOK 3apyp. DYHHHT
VU4YH HKKHTAa TapaHI Hn TabcHpHAa
TypraH apasaua GHaaH Taxkpu6a Vr-
Ka3amu3 (41- pacm, apaBauaHHHr ycr
TomoHaaH Kypunuwn). Taxpuba apa-
Bauanuur f, sa f, Kyunap rabcupia
ofraH Teanauuwi f, Ba [, kyunap-
laH BEKTOpJApHH KYWIHLI KOWZacHra
acocaH oauHaauraH f Kyu Y3MHHHT
TabCHPUJA OJIFaH Te3JIaHuLIMra Xam 41- pacm.

' MaccaHnir aignTHBAMIY Xakuiarn Jaseo cakar Heloton mexadnkach goupas
cHZAruHa TYFpH xonoc. PenATHBMCTAK aexawiKala macca ajjuTiB 3uac,
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fiyHanmn Ba KaTTa/MK JKHXATAaH TEHr 3KaHJAMTHHH Kypcatann. [e-
MaK, Ky4 BEKTOp KaTTa/MKIHP.

Kyd Bektop OyaraHnur# Ba Te3NaHMIIHHHT WYHAJHIIH KYYHHHDP
#yHammuy OWaaH MoOC TYWraHJaurn yuyH (14.5) TeHrnavauu BekTOp
KYpHHHIIIMJA E3HII MYMKHH.

w==z1 (14.6)
m

Macca m Ba npoOPLHOHANIMK KOSDEGHIHEHTH £ CKanAp KAaTTaJiHK-
nappup. (14.6) TeHriama KJacCHK MeXaHHKAaHHWHT acoCHil TEHTJ1aMacH
xHco6.1aHaau,

15- §. ®du3nkaBHii KaTTAAMKAAPHUHT YJaA40B GnpaMKaapu
Ba YJaYaMJ/IHKJapH

IOkopuaa kafn KWJIHHraHujek, (H3HKa KOHYHJapH (M3MKaBHi KaT-
TaJHK.1ap Opacuja MHMKAOpWH MyHocabatnap ypHaragu. Dyupait myHo-
cabarapHd ypHATHII YuyH TYpaH (pH3UKaBHil KaTTaJMKJApHH YJuaus
HMKOHHATHrA 3ra 6y/uul Kepak. '

Bupop ¢u3MKaBHA KaTTaJqMKHH (MacaJaH, Te3JMKHM) V./uvaul — 6Hp-
JHK yuyH KaGys1 KMJAMHFaH yIia Typgard Karranuk OuiaH (OJIHHTaH
MKCOJIIa Te3JHMK GHJIaH) COJHIUTHPHUl AeMaKaup.

YMyMan aiTranfa, xap 6up ¢usuKaBuii KaTTajquK YuyH OGollka
‘KaTTafUKJapAaH MYCTakua OYsiraH MXTHEPUA VauoB GUPJHIHHH YpHa-
T4l MyMKWH 6ynap 3aM. BHpok, MabayMm Oyamiuuua, acocHii e kKa-,
6y, KHMIAMHTaH (OPHHIMNZA MXTHEPHH) YydYTa KarTaluK Y4yH YJauos
GUDJHTHHM HXTHEPHH TaH/Ma0 oMW GH/aH yerapasnaHHIl MYMKHH 3KaH.
DBapua xonraH KaTTa/IMKJapPHHHT Y.4OB GUPJIMKJApUHK 3Ca yuTa aco-
CHil KaTTa/IMKKa acocjaHraH X04Ja MOC KaTTaJMKHH acoCHil KaTaJlHK-
nap 6unaH ékd LWy HycHHIAa OHp/AMKJApH aHHKJaHraH O6ouika KaTTa-
Jaukaap SunaH OornafijuraH GH3NKa KOHYHJapuiaH ¢oiifananud aHHK-
Jlaul MYMKHH KaH.

AliTunradnapuu Kyiuaard Mucosn Gunad TyinyntHpaiinuk. Bus Macca
O6WsiaH Te3NaHull YYYH ViuoB GHPJIHTHHM auHKJajUK 1e6 ¢apas K-
naiinuk. (14.5) myHocabar Oy KaTTaJMKJapHH yuHHuM (U3UKaBHMA Kar-
TalMK — Kyy OWJaH KOHYHHE paBuuiga Oornaiian. KyuHHHr §.uoB
OMpsMTMHM ILyHZA# TaHaa6 osaMH3KH, Oy TeHrJaMaja MponopiHoHalI-
JuK Ko3dbuumentn Oupra Tenr OyacuH. Y Baktaa (14,5) commapok
KYpHHULIrA KenajaH

w=1L, (15.1)
m

(15.1) paH KyuHMHT TOMMAraH OMPJMIM IIYHAQH KyujaH HOOpaTKH,
6y Kyu TabCHpHja MaccacH G6upra TeHr OyJaraH »ucM Oupra TeHr
Te3NaHUW onajM, AeraH xynoca uukagu [(15.1)raf=1 Ba m= 1 uu
Kyitcak, @w = 1 Hu Tomammsa).

Ynuos Gupsiuknapunu KKOpUAArHAeK TOMHLI ycyauiaH doifanzHui-
raiia $GMamK MyHocaGaT/iap COANAPOK KYPHHHILra KeJagH. ¥14oB GHp-
JMKJAPHHUHT TYIJIAMH 3ca MabJAyM CHUCTEMAaHH XOCHJI KHJajd.
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Bup-6upnapujan acocuil OGupaMK/Iap Kaejail Tansia ONMHraHIHrA
6unay ¢apk kusIyBuH OHp HeuTa CHCTeMa MaBXKyjl. ¥Y3yHJIHK, Macca Ba
BakTHHHI OHpJMKJapy acoC KMAIHO6 oOJHMHTaH cucteManap abconioT
cucTeManap Jeduianu.

CCCP pa 1963 imnuuar 1 ausapugan CH cuMBoau GunaH Genru-
nanyBuH Xaskapo Gupauknap cucreMacHuu 6esirunosun [OCT 9867-61
naBnaT CTaHAapTH Kaby.a KHAMHras. By Oupaukaap cuctemacHru datl-
HHHI' TEXHHKAHHHT Ba Xa/K XY)KaJIMIHHUHT Gapua coXanapHja, LIyHHHI-
€K, YKHTHIL MPOLECCHAa YCTYHPOK CHCTeMa cHpaTtHia KYJIJaHHivmd
kepak. CW HuAr acocuit GMpaMKaapu KyHuparunap xuco6saHagu: y3ye-
aux GUpaHrd — MeTp (kHcka Gearuck M), Macca GMPJHIH — KH/iorpaMM
(xe) Ba BakT Gupaurn — cekyul (cex). llynnain wuan6, CH a6eontor
cucreMasiap karopura kupagH. KypcaTtuaran yuta GHpIHKAAH Tawkapu
CH pa acocuit Oupavkiap cupaTHia ToK Kyud Oupsury amnepHu (a)’
TepMOAvHaMuK TeMmnepatypa Gupaurd — KeswBuu rpazycuun  (°K) Ba
€pyFIMK Kyud OupJury — waMuu (u/) Kaby.1 KHJHMHraH.

MeTp ne6 kpunToH-86' aTomunuur 2P, Ba 5d;_carxjapH opacuparu
3JeKTPOH §THIUrA MOC HYDPJAHHLUHMHT (KpMNTOH-86 HHHr 3apFaniok Hyp-
NativLl YH3HFUHUHT) BAKYYMAArn TYJKHH Y3yRAMrHHHHT 1650763 ,73 Ta-
cHra TeHr Y3yHJHK kabys Kuauarad. Merp Ep MepHpHaHHHMHI TaxMuuad

1
_—— wura teurgup. Llyuuuraek, merpra B
anoooo00 YWY Tenraup. Llyruuriek, MeTpra appasiv Ba METPHHHT

yJywuian uéopat Ouparkaap Maexyna Kuiometp (1000 ar), cantuMertp
(1/100 m,) munnumerp (1/1000 m) mukpon (1/1000 000 x) Ba x0Ka3o.

Kunorpamm Cespaaru (ITapwxk sixMHMAa) Xankapo §4oB Ba Tapo-
3aap 6lopocHa caKJ/aHaiuraH MJaTHRA-UPHAHA® XKHCMHHHI MaccacHaH
n6opat. By KMCM KHJIOTDAMMHHHT XaJIKapo Hycxacu fe6 aranaau. Hyc-
xaHunr maccacy 4°C temneparypaaaru 1000 cu?® To3a cyBHMHr Maccacura
akud. [pamm 1/1000 knAaorpammra rteur.

1900 iun O sivBapb ademepun BakTu? Gunan coar 12 yuyH TpPoHMK
iuagusr 1731556925, 9747 kucMugH cekyHpa gae6 oauHaau. CekyHaa
TaxMHHaH ypraua Kyéw cyTKanapunuur 1/86400 kucmura Ter.

dusukana, wyHunriek CI'C cucrema ne6 aranyBud aGcamoT OHp-
JIMKJap CHCTeMacH XaM Kyaaauunaid. By cuctemana acocHii GHpJHK-
2 p CaHTHMETp, FPAMM Ba CEKYHJJ/1apIHp.

Bu3 KMHeMaTHKaZa KHPHMTTaH KaTTa/JHKJADHHHT (Te3JNHKJap Ba Te3-
NAHWLIIADHUHT) OHPARKJAApH acocHi CUpJMKApHAaH Keaub uHkazWrad
xocHAaBuH Gupavsaapaup. UyHoHuH, Te31MK GHPANrH KHAHG BaxT GHpJH-
rM HuHja (ceKyHAAa) y3yHJHK GupJurdra (MeTpra éKH CaHTHMeTpra) TeHr
{1 YTYBUH TEKHC XapaKkaT/aHAéTraH KUCMHHHT Te3JHrH Kabysl KUJIHHAIH.

! By Gearnnapuuur masHocH «Artom ¢u3iKacky GYJIHNMHAA TYLWIYHTHPH/AIH.

% [lnaTMHAHMHT MPHAHA GHAAH KOTHIUMACH JKYAa KarTHK Ba KOppO3HAra 4uian-

JHAHD (ABHM aTpodbiard MYXHT YHra fAesipiH XHMHABHA TancHp Kypcatmaiin).

3 Slveu 1899 #ina 31 pekaGpb coat 12 yuyn. Ddbemepui BaktH neG Texuc yTys-
uy BaKTra af1unany. By saxrun Epuunr ¥3 yku atpoduia HOTKUC allaHMUIKHK XiC06-
ra onu6, TysatmMa KUPHTHI f\JaH GHna TomHm MyMKuH. 1900 fnara wnoBa xuau-
HUWKra ca6a6 Tponuk fKa 103 AMA HuYKjga TaxmuHan 0,5 cekyuara Kamafmuupup.
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By 6upaux CH cucremana m/cex Ba CI'C cucreMana sca cm/cex GunaH
GesrnnaHaau. TesnaHUW OHUPAHIH KUNHO MHCMHHHT Te3JIUTH BAKT GHPJIHCH
HuHZa (CeKyHAHra) Oup OupnukKa (M/cex ra éKu cm/cex ra) ysrapaaurat
TeKHC y3rapyBuaH XapaKaTHHHT Te3JaHHLIM KabyJs kunuHapu. By Gupank
CH cucreMaza m/cex? Ba CI'C cHctemana cm/cex® 6Gufad GenrujaHapu.

CH cucremana kyu OHupaurd HbiotToH (#) fe6 aranaau. (15.1) ra
6MHoaH HbIOTOH 1 K2 Maccanu XHcMra |m/cex® Te3naHuil GepalHraH Kyd-
anp. CI'C cucremana Kyu OMpauru amHa (Juua) pjedimnagu. Bup nuna
1 2 maccanu xucmra | cm/cex?® Teananuin Gepanurad KyurateHr. Hototon
6unan JHHa opacupard Ky#njaard MyHocabar YpHHJH:

ln = lxe- 1 mjcex? = 10%. 10%cm/cex? = 10° Quna.

Texuykaga MKICC (y onataa TexHHk cHctema Aed aTasnafu) cuete-
Ma KeHT KyJiaHnnap 31H. By cHcTeMauMHr acocHit GMPJAHKNApH MeTp, Ky
GUpPJIMTH — KHJIOTPaMM-Kyu (kek éku k2) aup. Kunorpamm-kyy 1 ke macca-
ro 9,80655 amycex? Tesnanuw Gepaaurad Kyd cHgaTHa TabpHGJIaHaiM.
By tavpudnan | xex=9,80655 # (taxmuxad 9,81 #) geran xysoca
uiikagn. MKI'CC cucremana (15.1) ra GuHoan macca OHpsurH Kuau6
1 «2k Kyu Tabcupuaa la/cex® TesnaHM osajguraH Macca KabyJ KHJIMH-
rau. By Oupank kex-cex?/m Ounan GenrufiaHaau, y ajoxuaa Homra ara
anac. PaBwanky, | kex.cex®/m=9,80655 ke (taxmuuan 9,81 ke).

Bupnukiap cHcTeMacHHH TY3HW YCyJHAAH acocHi OWPJIHKJIADHUHE
¥3rapuwn Xochaasuii GHPAHKAApHHHT Y3rapHiuura o/M6 KenaiH Jerad
XyJoca ydKaiu. Arap Bakr OUPJAHCM KHAMO ceKyHI VYPHHra MHHYTHH
Jicak, ABHM BanT OHPJIMrHHH 60 MapTa KarTanawiTHpcak, y Xonja Tes-
JUK Oupaurk 60 mapra kuupasii, TeanaHuw Gupaurd 3ca 3600 mapra
KHUpasH.

Acocuit Gupauknap ¥3rapradia 6Mpop KaTTaJHKHHHT ¥/40B GHpJU-
rM KaHfafl Y3rapHIIMHM KYpcaTyBuM MyHocabaT w1y KaTTaNHKHHHT V-
yamanry Aeiunann. Merairad U3NKaBHE KaTTANMKHHHC §AuaMaAHCHHH
KV'pCaTHIUH y4yH VHHHT Xxapd GearucHHM KBajpaT KaBcjap HuHra oJu-
Hajd. Macanai, [v] CHMBOJI TE3'MKHHUHT yauaMaurunu Ouniaupaid. Aco-
CHH KaTTaJHKJAPHUHT YauaMmJMrHHY Hbojaanam ydyH Maxcyc Genrunap:
Y3YHAMK yiuyH L, macca yuyn M Ba Bakr yuyH T wmwiatunand. Lyw-
npall xiaub, ysyHaukeu [ xaph OmnaH, maccanu m OHJAH BAa BAaKTHH ¢
6unan Oearuniad KyihujardjapHi €3y MyMKHH 3KaH.

[{]=L; [m]=M; [t]=T.

DBy Genrunapaa ucranraH (GM3MKaBHA KaTTalMKHHHT YA4aMJHrH L2
M Trxypunmira sra (z, P Ba y MmycGar xam, MaHdHil xam OY/auwm
XYyCyCHH X0/1a yjap Hoara tenr GyauimM Xxam MymkuH). By ésyB y3yH-
JIHK GHPJIUTH /7, MapTa OPTTaHa Gepn.IraH KaTTanuKHUHT GUPJIHTH n* MapTa

OPTHWIHHH OMinLpaZH (MOC paBHILAA KaTTANMKHHHr Oy OHpAMKJapaart
KMAMaTHHE HOjanaliiurat COH n* Mapra Kamasju), macca GUpJHry 7,

MapTa OpTraHja Gepu.iraH KaTTaJMKHHHT GHpJMIH n® Mapra opTagu Ba
2

HUXOMT, BaKT GHPJIHCH /1, MApTa OpPTraHja OepusraH KaTTaJMKHHHE Oup-

JMrH nf Mapra opTajiH.
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Dusnka KOHYHNApH yJapra KHPYBYUH KATTAJHKJAPHHHT {/140B GHp-
JIMTH TaHnnad OJIMHTaHJIMCHra GOFJIMK 6YJIMaranjiHry yuyH Gy KOHYHJapHH
H0o/1aJI0BUH TEHT 1aMaJIapHHHT HKKA/1a TOMOHHHHHT Y 1YaMJIHKJIapH GHP XHJT
6ynmiun kepak. Dy maprtiad GUpHHUYHIAH, OJIMHraH (M3HUKABHi MyHOCa-
GaTnapHUHT TYFPUJIMIHHHM TeKIUHPHII YUYYH Ba HKKHHUMAAH, (PM3HKaBHIl

KaTTaJl 'KJIapHHHT Y14aMJIMKJapHHH aHHKJAM YuyH GoffanaHii MyMKHH.
As o . o
Macanan, Tesnmk v = A KVpuHMla €3unanu. As HMHP Yiauamiurd
L ra Af nukn 3ca T ra TeHr. By ésunran MyHocaGaTHUHT YHT TOMOHHHHHT
yauamaurk [As /[ At Y=L/T=LT, YHHHr Yan ToOMOHMJArH U(OJaHHHT

Yynuamaury xam myHpail 6yadim Kepak. Jemak,
[v]=LT. (15.2)

By é3unras mysocabar yauamink ¢opMyJiacH, YHHHT YHT TOMOHH 3ca
MOC KaTTa/MKHMHT (GepuaraH Xoa yuyH Te3JIMKHHHT) YJayamMmuru peiiu-

Av o
AaJH. W = A—t- MYHO(IaéaTFa acocaH Te3ﬂaHH'LUHHHl" YJA4aMJIMTMHH aHUK-~

Jlalul MYMKHH:
|Av] LT

‘[_A—l‘l‘ T = I‘T_zn

[w]=

Kyynuar yauamiura
[f1 = [m]{w] = MLT>

Kosran Gapua KaTTaJMKJAPHUHT YI4aM/MKAApH XaM XyAAH  ILyHAa#
Ayn 6unaH aHHKJaHaH.

16- §. HbIOTOHHMHF yUMHYH KOHYHH

M ucmnapHuHr Gup-Gupnapura 6yaran xap kasjpad Ttabcupu Y3apo
TAbCHp Xapaktepura sra: arap M, xucm M, xucmra 6upop f, Kyu
OGunaH TabcHp Kypcarca, y xonda M, :kucm xam Y3 HaBGaTtHaa M,
HcMra f,, Kyd Onnan TabcHp KHJIA[H.

Taxpuba Kypcaraamkd, ¥3apo TabCUpPJALIYBYH KHCMJIAPHUHT GHp-
6GupHra TabCHp KyusapH JOMM KaTTaJHK MHMXaTHAAH TeHI Ba HYHaJMil
JKHXaTHAaH KapaMa-kapwuiy 6ynap sxkaH. Kyfimaard MHCOJHH KYpaiuk.
Maccanapu m; Ba m, 6yJaraH, TallKM XHUCMJapPHHHT TabCHPHAAH H30-
JIAILMS KMJAHHTAH MKKY KHCM (MacajiaH, 3JekTp sapsjnapra ara 6va-
TaHJurH caGabnu) Gup-GupnapuHy TopTcHH (€M uTapcuu) (42- pacwm).

m, w, ] mn,
a Z:/::_’f/z fu"%

74 0 .
%-’WM'JTQ—-#: fu_OTﬂ'Uﬂim‘%

42- pacm.
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fis Ba f, Kyunap TabCHPHIA KHCMJIAp MOC PAaBHIIAA W, BA Wy Te3ja-
HHLLap oJiafgH, By T€3JIAHHIIJIADHHHT KaTTaJKIH MUCMJADHHHI Macca.
Jlapura TecCkapH nponopuHoHaJ.

wl m,

’
wy, m

Byunan m,w,= m,w, TeHIVINK Ba JeMak, KYUIaPHHHI TeHIJIHFH
fiz= [21 Kenn6 wukapu. PaBluaHKH, Ky4/JapHUHT AYHANMIIA KapaMa-kap-
LIHJHP.

JKncMyIapHHHT Te3JaHMLUMHM 3Mac, 6a/ikM JapajKaAaHTaH NpyxHHA-
JIapHUHT (yJap épaaMuia ¥3apo TabCHPJALLYBYH XHCMJIAPHHU KY3Fanvac
TasHusapra «OoFnai» MYMKHMH) UY3HJIMIIHHHM COJIKLUTHDHIL OpPKA/MH XaMm
I0KOPHJArd HaTHXKara Kejuil MyMKHH (42-6 pacM). By xonga npyiku-
HaHMHT JedopMalMicH OpKAMH Y/YaHTaH [, Ba fy Kyuiap xam KaT-
TaJMK KUXaTAaH Oup xua Gynap.

HbloTOHHHHT yuHMHYM KOHYHH aHa LUYHra yxmail Taxkpubajad o.luil-
ran (akTJapHMHT YMYMJAWITHPHINHAAH H60pat. HbIOTOHHHHT Y3u Oy
KOHYHHH KyHHIaruya TabpHQuaras: «TabCHpra JOMM TEHI Ba KapaMa-
KapliH {iyHaaraH akc TabcHp Gop, GolIKaya afTraHja—HKKH NCHCMItINT
Gup-6HpHra TabCHPH ¥3apo TEHT Ba Kapama-KapliH TOMOHJApra fiiua.i-
raw». Dy Tabpudaa «TabCHp» Ba «aKC TabCHpP» TEPMHHJApH YupaiiiH,
WYHAHT YYyH XaM KHcMJap GMp-OHMpHra TabCHp 3TYBYUM Kyunap Oup-
6upupan dapy KHACAa Kepak, JeraH TAcaBBYp NalAO OVYJHIIM MYMKHH.
«Tancupra» GeuxTép 60wl posb, «aKC TabCHpra» sca HKKHHYH Japa-
MaJu posb axkparunamu. Acampa 6y Hkkana f;, Ba f, Kyu 6Hp-Gupura
TeHrfip. LyHMHr YuyH HbIOTOHHHHT yunHUM KOHYHMHM KyilMparuua
TabpHJIATaH SIXWIHPOK: MUCMAGDHUHR Oup-6upucd Kipcamaouearn xap
Kanoald mascupu Y3apo mascup Xapakmepuea 5@, Yapo mawvcup.a-
Wysiu JIucMAGpHUKe Oup-bupuea madoup Kydaapu O0ouM Kammaaus
Huxamoan mene 6a Uynaruws sxcuxamoan xapama-sapuiudup. Kyu-
JIaPHHHT 42- pacMaa KypcaThiran Gearuaapuaad ¢oianaHub, y4HHUH
KOHYHHHHI MabHOCHHH KYHHAArdya €3ull MyMKHH:

flo= — fyy. (16.1)

. AfiTuarannapaan Kyusnap AouM XKyt xonaa naiao 6ysaad; Gupop
JKHCMra KYHAHAraH MCTa/raH Kyura yHra KaTTajJMK JXHXaTJaH TeHr Ba
KapaMa-KapwH MyHajraH y3apo TabCHPJallaéTraH HKKMHUH JKHCMra
KYAHIraH OoliKa 6HMp KYYHH TakKoc/aall MyMKHH JeraH XyJoca YHKajH.

17- §. TaaunefiHUHr HUCOMAIMK DPHHLKNH

Bup-Guprra HucO6aTaH y3rapMmac Vv, Te3JHK OHJaH XapakaTJaHyB4Yd
MKKMTAa CaHOK CHCTEMacHHH TeKiuMpaiiink, Dynappan 43- pacmpa K
xapbu GusaH GenrujaHraH CHCTEMAaHH ILAPTAM paBHMIAA Kyumac ned
XHcoOnaiiMu3, Y xonja HKKHHuM K’ cHCcTeMa TYFpH YH3HMKJAH Ba TeKHC
XapakatJaHagu. K CHCTEMaHMHI X, Y, £ KOOPAHHATa YKJapHHH Xamja
K’ cucremanuHr x’, y', 2’ ygnapuHH x OujaH x' ycTMa-ycT Tyliajd-
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ras, y Ba Y, IIYHUHCAEK, 2 Ba 2’ Yxnap Gup-Gupsiapura napannen
AyHanaguran Kuaud Tannab onamus.

Bupop P Hyxrauuur K cucreManaru X, y, z KoopaHHaTanapH Gunad
XyAM Wy HyKTaHHHr K’ cucteMamard x', y’, 2’ KoopauMHaTanapu
opacHpari GOFNaHHIIHM ToNalJHK. Arap BakTHH HMKKa/la CHCTEMAHHHT
KoopauHara Gowapt ycTyMa-yCT Typrau naiitaan 6owna6 xucobaacak, Y
BakTHa 43- pacmra GuHOaH X =x’ +
+ vyt 6ynamu. YHIaH Tawikaph,

=y’ Ba z=z' G6Y/IMILK paBwaH. Ji X s
Dy MyHocabaTsiapFa KJacCHK Me-
XaHukaga kabyn KHJIMHTAH HK-
Kala cucTeMaja XaM BakT OGup

>
<
&

Tap3ga ytaid, SvHH f=1{" peb - oo
dapas Kuncak, y Xoama TYpTTa /e o [/ ety
TEHI/IaMa Tynsamura ara 6y1aMu3; - /————7’
. z z
x = x"4 v,
— ’
o (17.1) 43 pacw.
t=t,

6ynap Manuneit yarapTuprHwaapu ae6 aTanaiM.

(17.1) mynoca6aTnapgan OupHHUMCH OHJaH OXHpPrucH (pakaT v, HHHT
€PYFIUKHUHT GyUIJMKAAry Teasnuruzad (yHH 6u3 ¢ xappu Gunan Gea-
rujaiMn3) KHYHK kuiMaTaapH (v,< ¢) Y4yHTHHA TYFPH 3KaH. U, HHHT
¢ Ta SIKMH KuitMaTnapuia [anuneil yarapTHpHiLiapuHH 6yHra HHcGaTaH
ymyMmuiipox 6yaran «Onruka» GoGupa aiituaran (Macanad, [T TomHusr
(37.10) dopmynanapura kapaur) JlopeHn yaraprupuuuiapu OunaH a.-
MawTupHin MYMKuH. Knaccuk Mexawnka yerapacuaa (17.1) dopmyna-
JIZPHH TYFpH 16 (apas KHJIHHaAH.

(17.1) myHocabaTnapHu BakT GVitnua auddepeHumanniacak, P Hyk-
TaHuHr K Ba K’ caHOK cHCTeManapujard Te3asIHKJapH opacujari Gor-
JIAHHLIHY TONAMH3!

x=x"-+ v, ékn v,= v, + v,
y=y' 8KH U, = v, (17.2)
2 =2 €KH U, = Up.

(17.2) pmarn 6y yura ckajap MyHocaGat K cucremara HucGaTaH
yAuaHraH v TeaJauk BekTopu GunaH K' cHcTemara HucOataH y.yaHra
V' Te3/MK BeKTOpPH Opacujaru

v=v'+v, (17.3)

MYyHoca6aTra’ 5KBHBa/NeHTANP. DyHra HINOHY XocHsi /ML YayH (17.3)
BEKTOP TEHTJIHKHMHT X, y, Zz YxJjapra NpoeKuHscHHM onHul KHdos. Ha-
tHxana (17.2) cdopmynanap xocun 63nanu.
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(17.2) sa (17.3) dopmynanap KaaccHK MeXaHMKaja Te3JHK/IapHU
Ky KoupasapuHu Gepain. ByHaa wlyHM Hasapia TYTMOK KepakkH,
K Ba K' cucTeMaslapHMHT KOODAMHATA YK/IapH HYHA/NHULIADHHM HMXTH-
épuii Tanna6 onunranfa xam (17.3) myHocabatr BekTOp MyHOcaGaT/iap
Kabu y3 KyunHH caxsab kosaBepajd. (17.2) myHocaGatnap aca ykjap
thakat 43- pacMparMieK TaHJaHTaHAarMHa OGaxapUiagu XoJoc.

13-§ na Oupop HHepuMa/] cHcTeMara HucOaTaH y3rapmac Te3qHK
GMnaH XapakaT/JIaHyBUM MXTHEDH CaHOK CHCTeMacH xaM HHepuuaa G6y-
JMIM  TabKHAJal §THArad 3ad. JHAM 6u3 6y dMKpHU ucGoTaaul HM-
KonusiTira sramus. Byuudr yuyn (17.3) myHocaGatuu BaxT 6ViiHua
AudpepeHnnaLNaitmMu3. v, JOUMHH SKaHJIHTHHH Xucobra oJ/cak:

V="V éKkH w=w. (17.4)

ByHaan OupOp »KHCMHHMHI Te3JaHMiIM OHp-6upura HHCOAaTaH TYrpH
UM3KMKJIM TEKHC XapakaTsiaHyBud Oapua cucreMasnapaa 6Hp xua Gyaamu
Jeran xyJjoca Keqau6 uukapu. UyHuHr yuyn arap 6y cucTeMasapgaH
6upopiacu HHepuuana 6y.ca (6y Kyunap 6ysnMaranga w=0 aemakaup),
Yy Baklia KoJTaHjapy xaM WHepuuan 6ynaau (w' xaMm Hoara TeHr),

MexanuxkauuHr acocuii tenrsiamacu (14.6) xkMHemaTHK KaTTaiHK.ap-
JaH (akaT Te3JaHHUIHMTHHA V3 HUMra O/IMIIM, Te3JMK 3ca -yHra KHp-
Macaurn GunaH xapakTepsiaHaid. DHpox Ou3 10KOpHJa aHHKJAaraHHMH3-
Jek, MKkuta K Ba K’ uxTHépuil TaHsa0 OJIMHTAH HMHEpUHasa CaHOK
cucTeMacHa XHCMHHMHP Te3JaHud 6up xua 6Yaanu. Byngan HbiotoH-
HHMHF HKKWUHUYH KOHYHHra OnHoaH Hcmra K sa K’ cucremanappa vab-
CHp 3TYBYM KydJap xam Oup xun Gynaid, feraH xyJoca Keiu6 4Huka-
. Hemak, Oup uxepyuaa cucmemadan urkKuuducuea gmeawda ou-
HAMUKQ KOHYHAQDPU Y3eapmac 6§aap xawn, SbHH opjaTia aiTWIMILM4a,
KOOPIMHATaNaPHUHI GHp HMHepUMA/ CHCTeMAaJaH HMKKHHYMCMTA Y THILH
tusnKaBlil KaTTajMKJapra Huc6aTaH MHBapuaHT VYTHW O6yjap 3KaH.
MexaHHka HyKTau HasdpHAaH KaparaHia xaMMma HHepLHaJd CaHOK CH-
cTeMasapd y3apo 3KBHBaJIEHTAMD: YJAPHHHT GUpOpTAacHHH XaM Oomka-
JapijgaH oKopH KYiHuG GyaMainmu. Amanga 6y xon OepusiraH CaHOK
cUCTeMacHIa YTKa3HJIraH MeXaHHK TaupUOAJapHHHT Xed KalcHcHIAaH
cHcTeMa THHY TYpHOAMMH EKHM TYFPH UM3HKJH TeKHC Xapakar KHJaé-
THOAMMH—OYHH OUAMO GyaMacauruaa HamoéH 6ynagu. Macanad, TypT-
KNCH3 TYFPH UHM3MKJIM Ba TEeKHUC XapaKarl/JaHaéTraH noe3f BalOHH HUMja
TvpuO, arap BaroH oHHAcHJaH KapaMacak, BaroH THHY TYPHOAUMH EKU
NapakatJiaHaérubauMy, OyHu Ouna  oamaitmi3. Dynpafi  mapoHTaa
JKMCMJIADHHHT SPKHH TYIUMIIKM OH3 Talliarad KUCMHHHT XapakaTH Ba
Oapua Ooiika MexaHHK Mpouecci1ap TIyé BaroH THHY TypraHgarpiex
cognp G6%.1aiu.

IOxopuza 6aéH KuauHraH XolMca/apHu ['ajunefl aHMknaraH€ M.
Dapua MmexaHMK Xo7lucasnap Typ/H HHeplHa/a cucTeMasapia GHD XH.1
cogdp OVvaradaurd cababau xed Kauaail MeXaHMK Taxpudasap épra-
Miga QepHaraH CaHOK CHCTeMa THHU TYPraHJaHTH KM TYFPH UH3HKJIH
Ba TeKHC XapakaT KHJa8TTaHAMIHHH OnAMG Gymvacanru~ Xakupard Oy
KOHYH TamuiefiHuHT HHCOMNIAMK TpHHIUNTHN el ararand,
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18- §. OrupauK Kyuyn BAa OFHPIHUK

Bapua xucmsap epra TOPTHJHIL KYYd TabCHPH OCTHAA ep CHPTHrd
HucGataH Gup XuJ Te3jaHWWI GuiaH Tymaad. OpjaTtia TOPTHJHW KY-
yueu g xapdu Ouaan Genrunanazu. By Ep 6unan GornaHran caHok
cucTeMajga m Maccald Xap KaHfjall JKHCMra OFMpJAHK KyuH Jaeb
aTanyBuYH
KyY T1abCHp KUJMWMHE avrnatagul. )KucMm ep cuprura HucGaTaH THHY
1Typrasaa P Kyy xHMCMHHM TywMpmai yumwiab6 TypraH ocMa €ku TasiHu-
uuur peakuusicu® f, 6unad MyBosanatha Gynagu (f,= — P). HuiotoH-
HHHI' YUHHYH KOHyHMra OnHOaH »kucM Oy Xosja ocMa 8KH TasHura —
f, ra tedr 6yaran G Kyuy OW/iaH TabCHp KHJIaIH:

G=P=mg.

JKHCMHUHT ocMa EKHM TasiHura Kypcataauran (G Kyun K HCMHHHT
orupauru feiimnagy. By kyvu dakar kucm OuaaH TadHu (EKH ocMa)
Epra HucGataH Ky3ranamac 6yraHaariiHa mg ra Ter 6yJjagu. Xucmaa)
Oupop W TeanaHuwl 6uaH XapakaTJaHaérraH Gy.jca, G OFupJ/HK mg ra
TeHr 6VaMaiad. ByHd Kyiupark MHCOAJAH TYIWIYHHUO OJIMII MYMKHH.
(dapas KHJAAIHK, OcMa paMKara MaxkaMJaHray npy:KHHa KypHMHHIIMAA
O6yub, KucM OusaH OUpranvKja W TedsaHMI OunaH XapaKaTJaHCHH
(44- pacm). Y BakTAa KHCMHHMHT XapakaT TeHIVIaMacH KyHujaru KypH-
HHIra sra 6yaapu:

P 4 f,= mw, (18.2)
6y epaa f,— oCMaHHMHI peaKuMsiCH, S'’bHU NPYMHHAHWHT XKUCMIa TabCHP
Kyud. HbIOTOHHMHT yYHHUM KOHyHHra GMHOQH KHMCM NpyXuHara f,—
Kyu OunaH Tabcup Kuajau Ba 6y Kyu Tabpudra 6MHOAH LIy IAapOMTAA
wucMHuHr G orupauruaad uH6opat 6yaazu. (18.2) pma f, peaxkumus xy-
yuHH — G Ky4 Ouiad, P orvpauk Kyuiuu sca mg KynaiitmMa 6unan aJj-
MaUITHpPCaK, KYHHJArHHH TOMNaMmu3:

G=m(g—w). (18.3)
(18.3) d¢opMyna >KHCMHHUHL OFMpJHMIUHH YMyMuil KypuHuiiaa udopa-
Jaigd. Y MXTHEDHHA KYDHHHUIZATM OCMa €KHM TafiH4Y YuyH TYFpH.
®apa3 kunainuk, KHCM Ousnan ocMa BepTHKaJsl HyHajMuiga Xapa-
KaT xuacud (44- pacm).
(18.3) HMHT unmHUNT AYHAJHMIINTA TIPOEKUHMACHHH TYUIMPAMU3:

G=m(g + w). (18.4)

by nd¢ozasa G, g Ba W Jap MOC BeKTOPJIAPHHHT MOAYMIAPHAHD. «—»
HILIOpa IOKOPHTa jfjuajral W ra, «—» HIIOpa 3ca nactra xapa6 iy-
HaJral W ra TeTHULIH.

L Ep Giian GoFaanran calok cuctema  IHoHUeplias Gyaraiurt cadad.m OFtIP-
auk Kywr sxnemun Epra toptué rypran Kyuaau 6np kajap ¢apx kmwiaan. By xaxna
47- § 1a mydaccaapog ranupianmi.

2 Peakurs eG KNCMTA YHNUP XAPAKATIIN UYECTAPAJOBYIL KICM TOMOINIIAI K{p-
caTiiguran Kynra afmiiaut.
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(18.4) dopmynapan G OFMPAMKHHHT MOAYNH P OFMpAHK KyuHaau
KaTTa XaM, KHuHK XaM G6yammu mMyMmxuH, PamMka ocMa GuiaH Gupra,
SDKHH TYMIaéTraHza W = g Ba >XHCMHHMHT ocMara TabcHp Kyud G HoOJ-
ra TeHr G6ynand. HarTmamapa BasHCH3JMK XonmaTH lo3ara Kenaau. Ep
atpoduaa JBUTaTesH YUHPHATaH XO/MaTAa IapBO3 KHJaTraH KOCMHK
KeMa Xy 3PKHH TYIaéTraH paMka g Te3JaHMU GHJaH XapaKaTja-

w w

P we |

f=mg f=m(g-w)
f=m(g+ug)
44- pacwy .

HazW, OYHHHT HaTWXKacHja KeMa HuMAary »KHCMJiap BasHCH3 XoJaTAa
Oysand, yaap Vanapu TerH6 TypraH >KUCMJapra 60CHM KypcaTMaii.

[Uywu Tabkuanab YTaMH3KH, Kyn Xo/napia OFHPJIMK Kyun P Gu-
JIaH KHCMHHHT OFHpPMrd G HH daaxawrTHpuG 1o6opunand. Bywra ca6ab
LIyKH, -TagHy KyuMac OVyaranga P Ba G Kyunap XaM KaTTaJ MK M-
XaTAaH, XaM HYyHa/MIU KHXa1paaH Oup-OGHpHra TeHr (MKKaJOBH XaM mg
ra reur) O6ysaan. DupoK L1yHM 3CAa TYTMOi KEPAaKKH, Oy Kyusaap TypJau
WHucMaapra gyiuarad: P kucMHMHT y3ura kyiumnran G6yaca, G »kucM-
HUHT EpHHHT TOpTHWI Ky4H MaiJOHMAa 3DKHH XapakalWHuM derapaJia
TYpyBUM ocMara €KH 4dasiHura KYyHuAranaup. YHIaH TallKapH XHCM
Xapakar KHWIaéTHOOHMH €KH THHY TYpHOAHMH, OyHIaH KATbH Ha3ap
I’ Kyu nouM mg ra TeHr, OFMpJMK 3ca TastHUAap OWJAH KUCMHHHT
Te3NaHuuHra GorJMK 6ynu6 mg AaH KatTa XaM OyJuluM, KHYHK XaM
6y/HIuK, XycycaH Ba3HCH3JIMK XoJlaTHAa HOJTa aHnaHWLIHM XaM MyM-
KHH, .

Macca 6unan oFupnuk opacupar# (18.3) myHocabar >KHCMIapDHUHT
Macca/lapiHH TOPTHWU iyJM OHJaH COJIKIUTHPHIU yCYauHH Oepaiu —
MHCMJIAPHHHT GHp xuy wapouTaa (ogataa w = 0 pa), Ep cuprthau
6Hp HyKTacHJa aHMKJAHFaH OFWPJHKJAPHHMHT HHCOATH W1y XKHCMaap
MaccaNapHHHHT HHcOaTHra TeHr:

Gy:Gy: Gy o =myimpimg: .
47-§ Ja 3PKHH TYLIMII Te3/jlaHMUIM g Ba OFHPAMK Kyud P Xoil-
HMHT TeorpadMK KeHIJIMTHra GOrJIMK SKaHJIHIHHH KYpcaTamHs. Y HjiaH

Tawkapd P Ba . g, ILYHHHTJeK [eHTH3 caTxujaH OanaHAJIMKKa Xam
Gormuk—Ep MapkasujaH y3okJalirad capH yJiap Kamasi GopajH.
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19- §. Mwkanaunis Kyuaapu

Mwkananuin Kyuaapu OHup-GHpura Teru6 Typral xHCMnap €Ku
yJapHuHr TeruO TypraH KMcMJaph Oup-OMpura HucOaTaH KyuraH BagT-
na to3ara Kenagu. Mkkuta Tern6 Typran ucmaap 6up-GHpHra muc6aTtan
Kyuras BaKTAa 103ara Ke/raH MLIKaJaHHII TAlKH HIIKANAHHUT AeAHNaH;
6HTTa AXJWT XKHUCMHHHI (MacaJjiaH, CYIOK/IMK €KHM Ta3HHHT) KHCMJapH
opacujard y3apo HuIKaJaHHL HUKK HUIKAJaHHWI JefiH/anH.

K.aTTHK KHCMHHHT CYIOKNMHK €KH Ta3CHMOH MyxHIra Huc6araH xa-
paKkaT/naHraH BakTAa l03ara KeJaJMlraH HIUKAJIaHHLl KYYHHH MUYKH HLU-
KaJaHMLI KyunapH KaTopHra KYyIIMI KepaK, 4yHKH Oy XOJia MyXnT-
HUHC XKHcMra GewocHia Teru6 TypraH KaTJaMJApHMHH KHCM ¥3 Te3.iHs
rura TeHTr Te3/iiK Ounan SprawiTHpagyl Ba JKMCMHHHI  XapakaTura
MyXMTHHHT WYy Kartaamiapu Ounan ynapra Huc6aTaH 1auiky 6ysra
KaTsiaMJlapH opacHJar¥ HILKAJaHHMII TabCHP Kypcataud.

MKkuTa KATTHK JKMCM CHPTJAPMHHHT opacHia GMpOp KaTJjaM, maca-
JlaH, Mo KaTnaM OyJiMaraH IUAPOMTAAru HIUKANaHMI KYPYK HIL Ka-
NnaHHw gefinnant. KarTHK »KHCM OH/IaH CYIOK €KH TasCHMOH MyXHT
opacHjard €K ULIyHra yxiwam MyXHT KaTJaMJapH opacHiard HuKa.a-
HUW K O0BYWOK (€KH) CYIOK HIIKaJHII JeHHNaau.

Kypyvyg Huxananvwra Mocsiab CHpHaHMII HILKAJAHHLIH Ba Tebja-
HHII HLUKAJAHHIIMHH Oup-OupuaaH dapk KHJAaaH.

Minkananu KyusapH HILKANaHYBUK CHPTJIapra (KM KaTJiamaapra) ¥ -
Ka3uaraH ypuHMa 6yiina6 6y cHpTNApHHHT (1aT/iaMJiapRUHT) HHCOHMi CH-
JIMXKHILNTa KapLIMIHK KYpcaTaguraH 6Yau6 iiyHanranaup. MacanaH, arap
CYIOKJIMKHUET MKKHTA KaTiaMH TYpAH Tesquknap GuiaH XapaKaTJaHHG
6up-6upu GYiinab cupnaHca, Y XoJi1a Te3poK xapaKaT/aHaéTraH KaTjaMra
KYAHAraH Kyy xapakaTra TeckapH, CEKHHDOK XapaKaTJiaHaéTraH KaTJaMra
KYAHAraH Kyuy 3ca KaTJaMHHHI xapakatu Oyinab iyHananw,

Kypyk HwKananuw. Kypyk HIUKaJaHHMIA HUWKaJaHHIO Kyud da-
KaT OMp KaljlaM HMEKHHUMCHHHHI YCTHAA CHpNaHraHjarMHa iosara KeJi-
MacllaH, IUYHMHTJeK, aHa INYyHjall CHpMNaHMIIHK amajra OUIMpHILra
ypHHTaH BaKTAa XaM lo3ara kesafid, KeflMHrHCHHM THHY XonaTja-
M HWKaNaHHW KY4u jefiunagn. DyHra mucon TapHkacupa GHp-
6upura Teru6 Typran / Ba 2 KMCMJIaDHM TeKWHpailjnK, OyHJa 2 XHCM
Kyumac Kkuam6 MaxkammaaHrad (45-pacM). / »KHCM 2 HUCMIa JKHCM-
JIADHHUHT GHp-GMpHra Teruil CHPTMra YTKasuAraH uvopMan Gyinab fiy-
Hajoran f, Kyu O6unaH GocwiumG TypagH.
By Kyu HopMasn 6GocMM KyuM fefiwniagn Ba
JKUCMHHHT OFHpJMrura Ba Gowuxa cabaGnap- l ¢
ra 6oradK Oynaan. [/ xucMHH T TaukH .
Kyu TabCHpHAA CHJ/DKHMTHINIE YPUHHO K-

pafinink. DyHAa >XMcMJapHHHT xap OHp { fe——
KOHKpeT Xy(jTH YuyH Ba HopMajn GOCHM —
KYUMBHHT KHAMaTH ydyH [ Kyudwdr [ f‘"-"'

MKHUCMHH JKOMMAAH KUAIUMPHL YYYH eTapJiu “n Z

6yaran MabayMm wMuHuMan f, kuimmat 6op

3KaHsuMrH MabayM 6Yragu. Tawku KyynuHr 45- pacw.
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0<f<f, uerapagary kuiiMaTjapHia KMCM VDHHAAH CHMmKHMaind. Helo-
TOHHMHI HKKHHUM KOHyHHMra OusoaH, arap f Kyu yHra KaTraquk u-
XaT[aH TeHT Ba AYyHa MUK TecKapH Kya (6y Kyd XonaThard HIIKaJuur
Kyud fy,,, HHHT Y3rmBacuiup, 45- pacM) .OuJaH MyBO3aHaT./allcaruHa
aMajara onmmH MyMkHH. THHY XonaTAard HMUIKAJHL KY4H aBTOMAaTHK!
paBMua [ TallKW Kyura TeHrjawag (arap [ Kyu f, maH Katta 6V.-
Maca) f, THHY XOJaTAarH HIUKAJAaHHII KYYHHMHT 3HT KaTra KHiMaTi-
JaH u6opaT SKaHJMIHHH OCOHTMHA KYpPHIL MYMKHH.

Acnatn6  JTamMuskH, HblOTOHHMHT

A YUMHYH KOHYHHra OMHOaH 2 KHUCMra
N—A 7 XaM THHY XOJIaTAard HUIKaJaHUU KY-
N > ’ .
a M T (Y 45- pacMpa nynkTHp Guiian
. KYypcaTuiraH) TabCHp Kkusaagd. By
] cul KYUHHHT KaTTajHrd [, Kyura TeHr,

fyHanuK 3ca KapaMa-KapLUMAHp.
Arap f rtawku Kyu [, Kyunau
» KaTTa Oy.sica, »KHCM CHprnaHa Golnaij-
i - A4, OYHAAQ KUCMHHUHT Te3/IaHHILHHH
HKKMTa KYYHHHI: Tawku f iyu Gunan
fux CHpNAHMIIAATH HUIKAJaHHUI KY-
YHHHHT YMYMHH TallKUJ 3TYBYHCH
4G- paci. Oenrunaia. fuux KYUHHHT KaTTaJUru
y ©¢Kd Oy Japa)kaja cMpnaHHIl Te3jH-
rura GOFJHMKAMP. By GOFJAHMUIHMHI XapaKTepHHH HLIKAJaHYBYM CHPTJIap-
BHHT TabMaTH OusaH  XonmaTv  Genruwmaitan. Mimkasasum KYUYHHHHT
Te3/MKa Kapa® Y3TapUIIMHMHT KYynpoK yupaiiaurad Kypuuuux 46-
pacMaa KeatHpuirah (ykiap 6ViinaG MkaJaHml Kyyn OHJIaH  Te3-
JIMKHHHT CHpNAHHIWL 103 GepaéTraH iiyHanuwra npoekuusnapu Kyiun-
rad; 6y HMKKH NPOEKUMAHHHT MIIOpacH, MabAyMKH, KapaMa-Kap-
wHhaHp). I'padMk THHY XOMaTHH XaM, CHpNAaHHII XOJaTHHH XaM V3
uunra osiagu. THHU XOMAaTAarH MILKAJAHMIL Ky4H, IOKOPHAA Kabil KH-
JIMHFaHUJEK, HosjaH rpadHkia BepTHKas 4YM3MK OuJiaH KypcaTHaraH
fo rava 6y.aran uerapajard gujiMaTiapra sra OysMiun MyMkuH, Cup-
NaHHIIAATH HITKAJaHUII KYYH Te3suk opTHiu OunaH gactaab 6up o3
KaMasiiy, MabayMKH GYHIAa U HOJra MHTHATAHJA YV KYYHHHT KHIMaTH
fo ra untTunagu. Te3MKHMHT KefMHMM OPTHLIMAA MIIKAJAHMLL KY4H XaM
opTa OGowaitau.

CHpTaiapHHHT XoniaTH Ba TabHaTH Y3rapMmaraH Xo/Jiapa® CHpnaHuw
HIIKAJaHHW KY4YH JesApJH Te3anHKKa GornuK 6yaMail KosMG THHY XO-
Jlarjary MUIKaJaHdIl KVud [, HHUHT MakcHMaJs KuiiMaTHra TeHrJamuap
3KkaH (46-6 pacm).

! By xommca XyMOH NpPYXKHHA uYy3YBUH KyY TabCHPIJIa «aBTCMATNK» DaBHILAA
YHHHT 3GCTHK KYYH TAlURKH K\YIi MyBO3aHaTNafi/inras Japaxafia uy3snjHwura yx-
wab Kertam.

2 CHPTNAPHHHI Y3rapdllid CHPNAHHW BAKTHAA YHAArW Fajkp-6yAupNUKIapHUHT
TEKHCNAMMILH, KH3MII HATWKACHAA OKCHIAHHII Ba XOKasonap Xucobura G6yaHwm
MYMKHIL,
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KypyK HiKaNaHHLI KOHYH/IapH Kyiuaarunapaad nbopat, THHY XoJsiat-
Jard MaKCHMaJl HUIKaAaHUI KYYH, WYHHHIAeK CHPNaHUII HMIIKAJAHHIL KY-
YH MIIKAJAHAETraH KHCMAApHHHT GUP-GHPHFa TerHil to3ura GOFJMK sMac
BA HIUKAJAHABTTAH CHPTMApHA Gup-Gupura cHKHG TypyBuM f, HopMaj
60CHM Kyud KaTTaJMFHra nponopuMoHasJ 3SKaH:

Fuox= &fp (19.1)

MukanaHuil KYYMHHHI Terdil CHPTHHMHT KaTTaJqurura GOFJIMK 3Mac-
JHUMH KYHHJArH MHCOJEA AIKKOJI Ky3ra TaumiaHaiu. Arap KHCM TYrpu
6ypuakjH mapaJjvsesenunes (FUIUT) wWwakJjuga 6Yub, HKKHHUM IKMCMra
O'HpP/IUrH TabcupHAardHa Gocuanb Typran 6y.ca, y BakTaa MaKCHMaJ
MILKAJAHHL Ky4HHMHT (EKH OHp Te3JIMKHMHI ¥3HJa OJIMHTAaH HlUKasa-
HHII KYUHHHHT) KaTTaJurTH 6y JKHCM HKKHHUM JKHCMHUHT CHPTHra Kaii-
CH TOMOHH GHNiaH HIUKaJaHAéTraHJUrura OOFJHK OyaMaiiau.

(19.1) Tenrnamamarn Youamcus kospoHUMEHT k HHM (TErHILIH pa-
BULUJA THHY XOJAaThard €KH CHpNaHMULLATH) HIIKAJaHHIU Ko3ddpHuHeH-
TH fefinnaju. Y HIWIKANaHAETraH CHPTJApHUHT TabHaTHra Ba XO0J1aTHra,
macanal, ragup-6yaypaurura Gorauk. CHpNaHHI YuyH HIUIKAJIaHHLI
KO3(phHLUEeHTH Te3JHK (yHKUHACHAUD. ‘

Nwkanaunir Ko3pOUUHEHTHHHHT KaTTa/MTH XaKHAa TyuIyHYa 6epuil
MakcaauAa Gab3H OMp MaTepHasjiap Y4yH THHY XOJaTAard HIIKaJaHHII
Kos(hpHiHeHTH KHiiMaT/IapHHH KenTHpu6 YTamu3 (1- mapxsan).

l-xaasaa

MaTtepuan k
Meraan Gunan metangn (MoificHs) . . . . . .. L. .. .. . [0,15—0,25
Erou Sunan wertan: S B
Erou 61MaH 6FOY . . . . . v e e e e e e e e e 0,65
Metann 6unam uapm . . . . . . . . o o e e 0,6

Mwkanauu Kyunapn TabuaTjga Kyjaa MyXMM axaMmuaTra sra. Bua-
HUHT KYHJAJAMK Xa8THMHM3Ja HILKAJaHHMW Kyn xosanapia ofiaanH posb
yiHaiigd. fxMasnax BakTHaa #iya cuptH GusiaH iiynoBunaap mnoia63asu-
HHHT Tar YapMH Ba TPaHCMOPT THJAMPArd opacHiard HIIKajaHHLLI aHua
Kavafiramyuril tydafinn  fiynopunsiap GMaaH TpaHCMOPT KaHYaJHK KHii-
HHUWJIMKJApra ayuop OYAHIUMHM 3cra  osalniuk. MikasaHuw  Kyyu
6y.IMaranja Vi »MX03/JapHHH XYJIH KeMa uailkajaéTraHza KHJIMHTaHH
KaGH moJira Maxkamujail sapyp 6VJap smM, akKc xospa noJ 6up o3
HOropu3oHTa1 6y/ica XaM ysap nacT TOMOHra cHpnanu6 keTran Gynap
30M. Y KYBUHHHHT Vau XaM LIyHra yxwau MHCOJIaPHH KeJATHpPHLUIH
MYMKHH.

KynmunmiK xonnapaa vulkaiaHWIl xyfia KatTa cajOuil poan VitHaii-
AM  Ba 1wy cababaM yHH K¥n xonanapia Kamaitupuil TapGupJapusu
Kypuwra yFpu Keﬂazm Macanan, noamiMnHMKAApAaFd €KH FUIAHpaK
BTysKacH OivlaH Y opacujard HIUKAJaHHULIAD aHa INYHAali MUIKd.a-
HHWJ/IapAanap.
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Miukanauuil KyynapuHH KaMaHTHDHMIUHMHT SHT DajfiMKaJ (aCOCHi)
ycyan 6y cHpnaHuil HUIKAJAHHIIMHH JYMaJaHHLI HUIKAJaHHWH  OUnaH
a/nMalUTHpHWaH H6opataup. [yMajaHuul HIIKaJaHHUILH, MacagaH, SICCH
CKH 3rpH cHpT OWJAH YHHHT YCTHAA AyMaJslaHaéTraH UMJIHHAPHK EKK
INAPCHMOH JKHCM OpacHZa 103ara -Keaaad. JlyMasaHuLIl HIUKAJaHHILA
XaM CHpNaHHI HMIUKaJaHMIIM KOHYHsapHra GYiicyHaaH, Gupox 6y xoJ-
Jla HLUKAJAHH KO(PMhHUHEHTH aHya KHUMK Gysaau.

KOBYIIOK HWWIKATAHUL Ba MYXWTHHMHT KaplMAWIM, KOBYLIOK Hu-
KaJaHHW KYPYK HLUIKAaJaHUILAAH bapk/aH paBHinja Wy 6HAaH xapak-
TepJaHafiMKH, T€3MMK Ho/Ara aiiiaHHUH OHiaH KOBYLIOK HLIKAJAHHLI
KyuH XaM JapxoJs HoJjra TeHrsawaid. IyHMHr yyyH TalIKH Ky4 KaH-
yanuK KHYMK OYJIMacHH, Y KOBYLIOK MYXHTHUHT KaTJaMJapHra HHUCGHi
Te3nuK Gepa osajd. DyHOail MyXHTHHMHI KaTJaMJapH OpaCHAAarH HIlKa-
JNaHHW Kyud OYificyHajauraH KOHYHJap CYIOK/JMKJap MexiHHKacura Oa-
FHILTaHMaH 60643 Tax/aJ KHJIMHAIH.

DBy naparpadpa 6u3 KaTTHK xucM OunaH KOBYWOK (CYiOK éKH ras-
CHMOH) MYXHT OpacHMard HUIKAJaHHMW KYUYJAapHHH TeKWHpHW OHJaH
yekjaHamus. UlyHn Haszappa TyTMOK Kepakkd, MHCMJAp CYIOK EKH
r.3CHMOH MYXHTJa XapaKaTJlaHTaHAa ac/ HUlKaJaHul  KyuJapuaaH
TalKapH fiHa MVXHMTHHHI KapWHJAHK KyuaapH Ae6 aTaniys-
yu KyuJap XaM losara Kenajd; wy OusaH Oupra 6y KyuJap HLIKaja-
HHII KyujapHra Kaparapja aHya Katra Gyauwm MyMKuH. Dy Kyunap-
HUHT nafifo 6ysun cababnapHHH OaTadcH YpraHMil HMKOHHMATHra sra
6y/MaraujuruMu3 Tydaitiy, 6M3 HUWKAMAHHID KY4wIapH Ba MYXHTHHHT
KApLIHJKK/IApH Oupranukpa (6y HHFMHAM KyuHM 6M3 MlIKanaHHW KydH
ne6 ataitMu3) OViicyHafgWraH KOHYHHATIapHM GaéH 3THwl OMJaH uera-
pananaMua. Kuckaya 6y KOHYHHAT/Iap KyHHAarunapaaH uGopar.

HMuwKanaHUI KYYHHUHT KalTaJMTH MKHCMHHUHI [DAKJura Ba YJyaM-
JIApHTa, XKHCM CHPTHHHHT XOsaTHFa, MyXW1ra HucGaTaH Te3qurHra Ba
HUXOAT KOBYLIOKJHK Ae0 aTasnyBuM Xoccacura Gorank Oysaav. Minka-
JNaHA Kyyd GH/IaH XKHCMHHHT MYXHWTra HucGaTaH Te3/IHTH oOpacHaar
XapakTepnu OGornanmil rpaduk papdwja 47- pacMaa TacBHpJIAHraH.
Huc6Garan KuyMK Tea/MKJapia MUIkaJaHHW. KyyM Te3nnkka kapal op-
Tapu:

fauk= — Foy v, (19.2)
6y epma «—» HUIOpa HUIKAJaHMLI KYYH Te3qHKKa Teckapu HyHasraH-
JIMrHHH GUIIIUPAH.

KatTa TeaNuKNapia uYH3HK/AM KOHYH
fm" KBaApaTHK KOHYHra aifnaHalH, SibHH HLU-
KaJaHHIl Ky4yd Te3JIMKHHHI KBajpaTHla

MpOIOPILHOHAM PaBHLIJA OpTaiH.

fwg= — kpo® -, (19.3)

L

k, Ba k, KodpHuHEHTNAPHHHT (y/apHH
HKaJaHuIL KoadduuueHTnapy ae6 artaw
MYMKHMH) KaTTa/JII[H XHCMHHHT LIaKJHra
47- pacu. Ba YyJyaM/apHra, MHCM CHPTHHHHT XoJja-




THra MYXUTHHHI KOBYIUOKJIHMK XoccafapHra xyja KyunaH OOF/JaHTaH.
Macanan, ynap rJHUEPHH yYyyH CYBHHKHMra KaparaHaa aHua KaTra.
(19.2) ouyn (19.3) ra ailnaHaguran 1e3NUKHUHC KUAMATH XaM Yuia
cabaOnapra GOFJHK 3KaH.

20-§. Orpu uM3ngaM xapakaT BaxTHAA TAbCHP 3TygYH KyHaap

9-§ na xypcaTHiraHuiex, sTpH UM3MKJH XapaKal BakTHIATH Te3-
JaHHMUIHM HKKHTa: HOpMaJl W, Ba TaHTeHLHaJ W. Te3/JaHHLJIAPHUHD
AMFHHAHCH WaKA1Aa €3 MyMKHH. [llyHra Moc paBuuga »ucMra Tabeup
3TYBUH Ky4HH xam HopMan f, Ba
TaHreHuvan f. Tamkun srypumnapra
axpaTHl MyMKMH. Ky4HHHT HopMaun
TalKHJ 3TYBYHCH Te3/IMKHHHT KaTTa-
JIHITHHK y3arapTHpMacfiaH VHUHT jiyHa-
JHIWMHKM  Y3rapTHpagH; TaHreHuuas
TawWKH 3TYBYHCH 3ca TE3JTHKHH KaT-
TaJIMK JKHUXaTAaH ¥3rapTupub, YHHHI
AyHanuMHKM Y3raprupMaiiid. ByHaau
MyXHM Xysjoca 4YHKajH; arap BakT-
HHHT Xap OWp naiTHAard HcMra
TabCHP STVBUM KYY YHHHI Te3JHIHTa
nepneHaukyasap 6ysca, y BakTha Te3-
JIMKHHHT {yHanuiigd y3rapu6, Karra-
JMTH Vy3rapMaiigu. YHOaH Tauikapu
Ky4 KaTTaJMK HXaTfaH YarapMara
IIapOHTAa HOpMaJl Te3naHHil v?/R xam 5
(R — TpaeKrOPHSIHHHT 3TPH/MK PajiMyCH) KaTTaji JKHXaTAaH Ya3rap-
Maii/IH Ba YKHCM STDHJIMTH y3rapMac TpaeKTOpHsi, fbHH aiiaHa OYia6
XapakaTJsiaHafiH.

XKucm aitnana Gyiia6 TekuC xapaKkaTnaHTanJa YUMHT Te3JHIH Ba
yHra TabCHp 3TYBYH Kyd JOMM aiilaHaHHHI Mapkasura kapa6 iiyHaJ-
rai («MHTWIraH») G6Y/ajd, WIYHMHT yYyyH XaM yJap Mapkasra HHTHJ-
Ma Te3NaHHIl Ba MapKasra HHTHIMAa Kyd JeG atanaj.

AManja Mapkasra WMHTH/IMAa Te3NaHWII KYNuHua XapaKat/iaHa€Tra
MHCMra Oup BakThAa GHpP Heya KHCM TabCHP KHJHMIM TydaiJu r03ara
Keqagd. Mucon cudataa P ofMpAHK KyuH OW/IaH TapaHT WIHHHC F,
peakuusicH (48- pacM) TabCHpHa TYpraH MHUCMHUHT aiiiaHa Oyitnal
TEeKHC XapakaTHHM TeKuwupaiiiuk. By epga Mapkasra wHTHAMA fuu XYY
P Ba f, KyumapHHHM TeHT TabCHp ITYBUHCHAHMD.

4%- pacm.

21- 8. HoloTOH KOHYHJAPMHHHI aMainja KyaJaHHIHILH

HblOTOHHMHT BekTOp KYpHHHMIIAA E€3MJraH MKKHHUH KOHYHH Kyd,
MKHUCMHHMHI' MaccacH Ba Te3JIaHMIUHM opacHJa YMyMuil GOFJaHMII YpHa-
Tafu. XHCOOJALIHH aMa/ra OWHPHLI Y4YyH BeKTOpJapiaH YJapHHHT MOC
paBulIZa TaH/a0 O/MMHraH HyHajWwjapra TYWIHPUJraH INpoeKIHAJapH-
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ra yTtHm Kepax. ByHja npoeKuMsAJapHHHI KYAHEArda XoccaJiapuiaH
¢doftpanannnagu:

1) TeHr pekTOpsap OMpP XM/ NpoeKuuaAJapra sra;

2) Gvpop BeKTOpPHHHT cKajspra KYNaiTHPHII HaTHKAaCHAA XOCH
KHJIMHTaH BEKTOPHHHI' MPOEKUMACH Iy BEKTOD MPOEKIHACHHUHT Vina
cKajfpra KynaiTMacHra TeHT;

3) BeKTopJiap HMIMHOHCHHHMHT IIPOEKUHACH,  KYIIHIYBYH BeKTopsap
npoeKkuManapn HHFUHAHCHTA TEHT.

Bup HeuTa MHCO/IHHM Kapab 4YMKaMHa.

l-Mucon. Maccanapy m; Ba m, GyAran HKKMTa MHCM Kyumac
6J0K OpKanM YTKasWiraH Yy3usiMaiiiuraH Ba3HCH3 HIHHMHT yuJapura
MaxKamjanran (49- pacm). HMIn GMOKHHHT  apuk-
yaJlapuiaH AespJM HIUKAJNaHHIICH3 CHPHAaHHIIM
MYMKHH. WIMHHHT TapaHIJlaHHLI KYYHHH Ba KHCM-
JIADHHHT Te3JIaHHIUMHH TOMMHT,

JXucMmnapHHHT xap OHpHra MKKHTa Kyu: OFup-
JUK Kyun P 6M1aH WIHHHC peakuusacH f, TabcHp
xuIaan (MHcoiHH Ep 6uian 6or/laHraH cHcTeMa-
X, Ja YHH HHepuHaj ae6 kabyn KHAHG  euaMus),
MKKaja KHCM YuyH UKKHHUM KOHYH TeHIJlama-
CHHH €3aMHM3:

N

5 AT,
r 1} i r2 P+ f,= m,wy, 911
Py f,= m,w,. (211
m, m Jm, Un 6nokza HIIKaJaHKMICK3 CHPNAHTaH/IHIH
Ba BAsHCH3 OYJraHH YuyyH YHMHT TapaHIJIMCH

A2 6yTyH Y3VHJIHTH O6Viina6 Oup xusa1  6yaaau,
\ ‘ [IIyHHHr yuYH HKKaja KYyyHHHT MOAYJH , OHp
xun 6ymaau. Min  uysusiMaiiguran  G6YJraHauru

Pemg  Pr=M:§  a6a6mn uMKKada HKHCMHMHT Te3aJaHHUINApH Kaf-
49- pach. TaJMK JKUXAaTAQH OHp-GHpMra TeHT 0= W= W
6ynaau.

(21.1) TenrsamManapgaH GMPHHYMCHHM X, iiyHanuwra (49- pacm),
MKKHHUHCHHH 3Ca X, WYHaJMIUra NPOEKUHACHHH TYLIMPCAK, KyHHMAard
CHCTEMaHH TOMaMH3;

f— Py= mw }
o 1 21.2
B,— f,= myw. (21.2)

(21.2) Tenrnamanap cHcTeMacHHHM f, Ba W HOMabJymJaapra HucOa-
TaH eynb, KyiujaaruiapHd TolaMua:

P,— P, my—my

my+my — my 4 my S’
i = Pm, 4+ Pymy _ 2mym,
T Tmydm, T omp+m, g.

Arap m,> m, 6ynca, @ MycOaT, abHM GMDMHUM MKHCMHHHL Te3sa-
HHIIH W, IOKOpHra KapaG, HMKKHHUYH MKHCMHHHT Te3JlaHHMIUH W, 3ca
nactra Kapa6 iyHanagu. mg< m, 6ynca, MKKa/ja Te3NaHULWIHHHT HYHa-

W =
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JIHIINAPY - KapaMa-Kapili TOMOHJApra ysrapajM. fiy= m, GyJica, KHCM-
Jlap Te3JiaHMIICH3 XapaKaTJaHaaM (KM THHY XoJaTia TypajiH).

Tesnaummnu 6uaran xoaga (8.2) dopMyna épmammpa IKHUCMHHHP
Te3AUTMHH OCOHTHHA TOMHLI MYMKHH,

2-MHCOJM m Maccanu XHCM [ Y3YHJIMKJArM uy3uiMafiiuraf Hm-
HUHT Yyuura ocu6 kyimaran (50- pacM). UNHUHM TasH4yMra MaXKamJaH-
rad HykracH Epra Huc6GataH yarapmac
Ba TOpM3OHT OumaH o Oypuak TaWIKHA
S5TYBUH W Te3naHHUl OWnaH  Xapakart-
naHaad. Mnuusr BeptHkangas oruwn 6yp-
yaru (¢ Oypuak) Ba JKMCMHMHT Hnra
TabCHP Kyud [ TOMHJICHH.

JKuCM XaM HNHHHC TasiHura Max-
KaMJIaHUIl HYKTaCHHMHI  Te3JJaHMILHIa
TeHr 6yqraH w TeanaHuil O6unaH xapa-
katjanagy. emak, JKHCM YUyH HKKHHUM
KOHYHHHHT TeHTJlaMacH KyHMpaaru KypH-
Huuira sra 6ynagu:

P = f,= mw.

by TeHrjiamara Kupysyu BekTop.Jap-
HH X Ba Yy KOOpAHHATa YKJjapura Tpo-
eKUNSACHHH TYWHPHO KyHuaarHHuM Toma-
MH3:

P4 f, ,.=muw,, 50- pacm.
i) e

50- pacMpaH KypuHUG TYpHOAHKH,
P,=0, Pj= —P=—mg,
frx=Fsing = fsing;
fry= [.cOs @ = [ cos @;
W, = Wcosa; W,= wsina

(xupupunaérrad f Kyu Ounan f, Kyu KaTtajqHK mxuxaTHIaH 6up-Ompura
TEHT).
ITpoekuussiapuuur kuitMatiapuun (21.3) ra x¥itcak:

0+ fsing = mwcosa,
—mg + fcosp = mwsina.
DBy Tenrnamanmap cucteMacHHu ¢ Ba [ ra HHcGaTaH euycak,

t _ wCcos a
gP= g + wsina’
[f=mV g+ 2gwsina + w? (21.9)

a= +m2 pa («}» Mmopa w loKopura kapa6 HyHajiuumHra «—»
3ca W HHHT mactra Kapa6 iyHanuumura Ternm) (21-4) ¢opmysa 6us-
ra Tanuw Gysran (18.4) ¢opmynara aitnanagm,
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22-§. Hmnyanc
HblOTOH HKKHHYM KOHYHH TeHr/aMacH
m— =f (22.1)

ra Golukaya KypuHuw GepHul MyMKuH. KnaccukK MexanMKaZa m Macca
yarapMac karraJdk 3KaHJAMTMHH Xucobra osiu6, YHH XOCHJA HLIOpacH
octura Kuputuil pa (22.1) HH KyfiMparvya é3um MyMKdH:

d(mv) =
dt )
BekTop karTaauk
p=my (22.2)

MOIIMl HYKTAaHUHT UMNYJbCH Aeitumajul, Mmny.ibcHuEr TabpHpuaaH
¢ounanaﬂn6 MKKHHGH KOHYHHMHI TeHIJIaMacHHH KYHHMAATH KYpHHHImA
é3amua: -

dp

= f, (22.3)
KOHYHHHHI y3HMHH 3ca KyfHMaaruia Ttabpudialiudus MyMKHH: M00Oudd
HYKMAa UMRYAbCURURE 8axm Ofduna xocuiacu Hiyxmaea mascup mye-
wy 6apua KY4aapHuHe meHe maveup Myeuucuea mexe.

(22.3) Tenrnama (22.1) TeHrnamara KaparaHna KeHIPOK KYJJIaHH-
naad. HucOHiyinK HasapusicH aHHKJALINYA KHCMHMHT MaccacH Te3/IHK-
HHHT (YHKUMACHAMP. Te3NHK OpPTHIIH OusaH Macca opta 6opaau. Tyrpu
MACCAHHHT Te3JHKKa OGOFIMKANIHE WYHAAKH, EPYFAHK Te3HTHAAH KH-
YMKpOK TE3/MKJIapja Macca AesipaM ysrapMaiiad. Bupok KaTra Tes/iuK-
Japa 3ca Macca Te3 cypbaT OHJsiaH opTa Gopran/uru caGaGsu (22.1)
TeHraMa sipokch3 6ysnb konanu. Uly sakTHuHr y3upa (22.3) TeHrua-
Ma aHa MIyHJall LUApOMTAapia XaM YpHHJaH 6Yau6 kosa Gepagu. Ulyn-
Jait kun6 (22.3)TeHrnaMa pesIATHBHCTHK MeXaHHKaja XaM y3 axaMus-
THHH caxJa6 Kosap KaH (12-§ ra xapasr).

(22.3) Hu d! ra kynaiiTupcak, KyhuMpgary MyHocabaTra KeJlaMH3:

dp = fdt (22.9)

By MyHocaGarBu HHTerpa/inacak, f; jaH f, raua yTraH BakT OpaJIHFH;
Jard MMNyJsC OPTTHPMACHHH TOMaMH3:

Pa—py = |dp = tffdt. (22.5)
8

1 Marapu «uMnyancr TepMHHM YDHMra «XapakaT MUKNOPH» TEDPMHHH HILIATHAAp

3H.
my N
FA
[
Vl—‘cT

Oy epAa m — KHCMHHHI CAHOK CHCTCMAJarH MaccacH, Mucy 6y CaHOK CHCTemacHra
HucGaTaH v TeannK GHAAH XapaKaT/iaHagM, Me— THHY XonaTAard, ABHY y=0 TeannK.
Barg macca, ¢-— EpyFIHKHUHL OYUIAHKAArK TE3JHrH.
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Xycycuit xonpa, arap f = const 6yaca, (22.5) Tenrsiama T BakT opasu-
FH YUYH HMmysbcra p,— p;= ft opTTHpMa Gepaj.

Acaatn6 yraMusKky, (22.3) AaH UMnyssc BakT 6YiiMua KaHAail yara-
DHILMHM aHHKJa6, MKHCMra TabCHP STYBYM KY4HH TOMHMII MyMKHH je-
raH XyJoca YHKajaM.

- 23-§. HMnyabCHHHT cakjaaHWIl KOHyHH

N Ta moanuii HYKTaJaH TalKHJ TOMraH CHCTEMaHH (VHHM KMCKaJIMK
YUyH XHCMJap CHCcTeMacH J1e6 a‘raumna) Kapa6 umkailiuk. Cucremanu
TalIKKMJ 3TYBUH MHCMAApP, XaM ysapo, XaM OepHJrad CHcTeMara TaaJ-
NyKM 6YaMaraH xucMaap OGMnaH y3apo TabcHpJallMmy MyMkHH. [lyh-
ra MoC paBHIIJa CHCTEMaHHHP MKHCMJApHra TabCHP STYBUM KyujapHH
WYKM Ba TallK¥ KyuJapra akpaTHII MyMKuH. Bepuaras xucmra cucre-
MaHMHT COLIKA JKHCMJapH KYpcaTraH TabCHP KYYHHH HYKH KyuJjap,
cHCTEMAra KHpMaraH JKHCMJIapHHMHT TabCHpP KYUHHH 3ca TalKH Kyunap
Je6 aTafiMH3.

Arap TalWlKH Kyusap 6y.iMaca, cHCTeMa €N H K CHCTeMa JeHHJajiH.
CHcreMaHH TalIKHJ 3TYBYM JKHCMJIAD MMNYJbBCJAAPUHHHT BEKTOp HMFHMH-
JHMCHFa p CHCTEMAaHHHT HMIYJ/bcH el ai’n‘unam{'

P=P+P+ ... P Epl

i=l

CucTeMaHHHr MHepLHA MapKasu Jeb WIyHAali HYKTaHd aiiTa-
MH3KH, YHHHT (asofard BasMATH Kyiuaaru dopMyna GunaH aHHKJaHa-
JHraH r, paguyc-BeKTop GHnaH Gepusaju:

o mytmetet. . . my Ty Zm,r, ikl , (23.1)
mA+myt ..o Fmy 2’"‘ "

m, 6y epia i HYH >KHCMHHHF MaccacH, I;— Iy XHCMHHHI (pazomard
XOJIaTHHH aHHKJIOBYH paauyc-BeKTOp, m — CHCTEMaHHHI MaccacH.

MHepuua MapKaaMHHHT JeKapT KOOpAHHarTa/apH r, HHHI KoopjHHa-
Ta YKJapHra npoeKIHsNapHra TeHT:

Xe = ——Z’::x' VoY= EZM Vo= —;——zmm (23.2)

[Hynn TabKHanab YTHI KepakKH, HHePIUHs MapKa3H CHCTEMaHHHT
OFHpPJIMK Mapka3u OusaH ycTMa-ycT Tyuwagu.! -
MHepuysa MapKasHHHHT Te3JIHTH r, HH BakT OYViiHua )J,ucbcpepeﬂunan-

Jab TONHJaJH:
_ i _ I
— m .

V. =T,

1 iSy GaKar OFHPJNK KyYHHIHT GHD JKHHCAM MaAzoHuuaruHa Ypunnn (41- § ra
Kapaur
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m,v, KynalTMa p, ra TeHr SKaHJIHTHHH, Ep, 3a CHCTeMaHHMHT HM-
NY/bCHHH GepHLUMHK XHcobra o.nn6 ‘KYHHMJATHHH E3ULI MYMKHH:
p=mv,. (23.3)
IHyH,u,au KHJIHG, CHCTEMaHUHT HMIY/bCH CHCTEMAHHHT MaccacH Gu-
JiaH HHepLUMs MapKasH Te3JIMTHHHHT KYMaifTMacura TeHr 3KaH.
CucreMa yuTa xucMaH HOopaT fne6 dapas kuaaitymk (51- pacwm).
Muku KyusiapHuHr xap Oupura, ma-
canad, I xHucMra 2 KMCMHUHT f,
TabCHP 3TYBUM Kyuura I »KHCMHHHT 2
HCMra aKc TabcHp 3TyBuH fy Kyun
Moc Kesajd, my OunaH Gupra Hbio-
TOHHMHT YYHHYH KOHYHHTa MYBO(HMK
f,=—1,. F,, F, Ba Fy cumposnap
6HnaH TaUIKH MHCMJAPHHHT MOC pa-
BHMILJA CHCTEMaHHHTr [- Ba 2- Ba 3-
KHCMJIapra TabCcHp KyuslapH Gesru-
JlaHraH.
51- pacx. Yula XHCMHHHT Xap OHpPH YuyH
(22.3) Tenrnamanu ésammus:

i P1 fio+ f15+ Fi,

E py= Ty 4 foy+ Fy.
d
7t Ps= fo1+ fgo+ Fy.

Yura TeHIJIMKHH OHp-OGMpHra Kywaldnauk. VMukn KydnapHUHT HHFHH-
JHMCH HoAra TEHr, IIYHHHT YUyH:

2 0y + Po-t-py) = 5 p=Fy+ Fy- Fy (23.4)

Tawku Kyumap 6yamaraspa

JleMaK, EnuK CcHCTeMa y4yH p — y3rapmac sKaH.

By HaTWKaHM HcTanraH N COHZarH KHCMJAapAaH TallKua TomraH
CHCTEMA Y4yH OCOHFHHA YMyMJ/IAWUTHPHII MYMKHH. FIMFMHIMJApDHH KHC-
Kaua ésuin ycyaupae doiijananu6, xamma N Ta xuceMm yuyH (22.3)
TEHT/aMaHH KyHUJaruya €sHLIMMH3 MyMKHH:

b, =2f,.k+ F, (i=12...,N). (23.5)
k£l

(23.5) (ndoma Oup-GupHpaH [ MHIEKCHHHHT KuiiMaT/apd OMJIaHTHHA
¢apraanaaurad N Ta Tewrsamvasap crcTeMacHpaH néopaTt. By Tenr-
JamasapHHHC Xap Oupuza juruuau k& unpgekc Gyivua oaunagd, OyHAa
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i-tenrnamaga k wuHpgekc 1 gan N raua Gy.aran Gapua (k=1
KHUiiMaTHIaH Tawkapu) kUiAMaTtaapHi Kabya KHaaaH.

By renrnamanapuu f;,= — f,; skanauruau xucobra oJaraH xoJnpa
y3apo Kyuicak, kyiinjarura sra 6jnamms:

- N
d
2p= X F. (23.6)

i=l]

Iemak, cucTeMa HMMMyJbCH BEKTOpHMiaH BakT OViiMua OJHMHraH XOCHJA
cHCTEMa JKHCMJapHra KyHuaran Oapuya Tallkd KyunapHUHT BEKTOP
AMFHHIMCHTA TEHT 9KaH.

Emuk cuctema yuyH (23.6) MyHOCaGaTHHHT {HF TOMOHM HOJra
TeHT, LIYHHHI Y4yH P BakTra OorjHi 3Mac. Dy ¢HKp uMny/abLCHHHE
caKJaHHLI KOHYHMHHMHI' MasMyHHIaH HOopaTAHp. Dy KoHyH xyinzarhya
TabpudnaHaau: mo00uli HYyKmaaap EnuK CUCMEMACURUNE UMRYALCU
yseapmaiiou.

OcnaTH6 yTaMH3KM, TalliH 1abCHpAap OCTHAA TypraH CHCTeMa yuYyH
XaM, arap cMCTeMa JXMCMJIapMra TabCHD 3TVBYHM TalllKW Kyunap HHFHH-
JMCH HoJara TeHr Oy.ca, umnyasc yarapmaiay. DBopaw-1o, TamgH Kyu-
Jlap HUFMHIMCH HOATa TeHr OyamachaH Oy HMFMHAMHHHT OWpop HYHa-
JHLINra TPOEKLHSICH HOATa TeHT 6Y/ca XaM HMIYJALCHHHT Wy HYHammu
6Vitnab TalWKMJ STYBUMCH y3rapmaiinu. XakHkarah xam, (23.6) Tewr-
JaMaHuHr 6apua KaTTaJMKJapHHHRT HXTHEPHA X HYHaaumra mpoek-
LUMSCHHH TyWHpHO Ba

((% p)npx= (%p;

SKaHJMIHHH XHcobra o/ind, KyHuIarHHn Tomamus:

N
d 3
o pa= ng,. (23.7)

Xynnu 1wy TeHriaMajnan OM3 toxopuaa OaéH 3TraH GUKp Kenub uH-
KajaH.

(23.3) ra 6uHOaH HMMMNYJbCHUHT CaKJaHHW KOHYHMAQH MHCMJap-
HUHT €NMHK CHCTEMACHHHMHI HHeplUsl MapKa3u & TYFpH uM3HKJM Ba Te-
KHC XapakaT KH1alH, € THHY XoJaTaa KonaiH jJeraH XyJjoca YHKaiH.

VIMIy IbCHUHT cak/laHHII KOHYHHTa acoc/aHraH ynaa Kym xofauca-
JIADHUHT HOMHHH affTMII MymkMH. MacanaH, CHAMHK 1MOA YCTHEA Typ-
ran ofam Gupop OyloMHH xoitnpan cypaérranga aabatra ¥3u Kapama-
KapllM TOMOHra CHpraHHG KeTaju. PaKetasapHUHI (Ba peakTHB JBHra-
TeJUVIAPHHHT) HUAUIM LUYHFA AacOC/aHralKH, EéHMAFM €HraH BaKTia
Xocua OyaraH ras/nap OKHMHM paKeTaHHHI COMJIOCHIArH UMKHUIM HaTH-
XacHa pakeTara uMmny.anc Oepunapu. Dy umnysanc 4Mkaérrad rassap
oJIraH HMMIyJsibcra TeHr 6Y.aam. ’

—

1 (2.11) popmynanapra Kapanr,



Il BOB
Hill BA 3HEPTHA

24-§. Hu

®apa3 gunanauk, f Kyd tabcup sTaérrad xucM GHPOp TPAaeKTOPHs
6yiinab s fynuu ytran O6YyncuH. ByHpa Kyy € MKHCMHHHT T€3JIMTHHH
yarapTpu6 yHra Tesnanui Gepagu, € xapakartra KapuiMauK KypcarTaér-
raH 6omka KyyHHHT (EKH KywJapHHHI) TabCHPHHH KOMMeHcauHsaaiiu.
f Kyunusr s #ynpa kypcarra TabcHpH MW Ae6 arasyBYH KaTTalHK
6uNal xapaxkTepJaHagH.

KyunuHr kjuuw pyit 6epastrad fyHanHura npoekuusicd f; HHHL Kyd
KYAMATaH HykTa 6ocuG §Tral § ijara KymaiiTMacHgaH u6opar cKa-
JIAD Kariajuxkka nw ge6 afitunagm:

A=fs. (24.1)

Kyuuunr xyuuw pyi 6epaérran fiyHaauuira (AbHH TE3JUKHUHL iy
HA/MMANCa) f, OPOEKUUACHHUHT KATTalurH J[OWUM yarapmail xomrasga-
ruda (24.1) udoma ypunnu Gynmagu., Xycycad »MHCM TYFpPH UH3HKJIH
Xapakar Kuica Ba yarapMac f Kyy xapakar HyHajquwe OunaH yarap-
Mac o Oypuax XOCHJI Kuica, Oy LIapT KaHoaTJaHTHpuiagd, f, = fcosx
6ynrann yuyH (24.1) udogann KyiuparH KYpHHHIUrA KEeJNTHPHUII MyM=
KHH!

A= fscosa. (24.2

Vi — anre6paux karTanuk.y Arap Kyy OGujan Kyumn AyHanmmu
opacuparu Gypuak yrkup (cosa > 0) 6yaca, u Myc6aT Gynagu. Arap
a 6ypuak yT™ac (coso < 0) Gyaca, um MaHduii 6ynagu. o = n/2 ja
HII HOJra TeHl. KefiMHTH Xysnoca MexaHMKajarn MUl TyLIYHYacH Of-
O MU XaKHgard TywyH4agaH Ty6jaH (apk KWJIMIIMHM KypcaTagd.
Opnuit TyuryHuara OMHOaH xap KaHjad 3ypHKHLI, MacalaH MyCKYJ-
JIApHHUHT 3YpUKHILIH anbaTTa, Uil 6axKapu/uiiura onub Kesagd. Macanad,
IOK TallyBYM OJAaM OFUP IOKHU THK TYPUO yunab TypHUIM ydyH, alHHK-
ca 6y IOKHH TFOPH30HTAJ [yJa KyYHPHIIM YUyH MYyCKYJUIaDHHH KyI
3YPHKTHDaZH, fBHH «Hl Gaxkapaigu». DHpoK Oy Xo/apja Wil MeXaHHK
KarTajuk cudaTHga HoAMra TeHT.

Arap Ky4HHHr KyuHIl MyHanumra -NpoeKudsCH Xapakar BaKTHLA
JouMul KosiMaca, Yy BaKTAa MUIHM XHcoGJaml yyyH § HYJHH 9/IeMEHTap
Kucmnapra 6ynu6 uvguiu xepak., By As xHCMnapHHM my Kajap KHYHK
O/ KePaKKH, KHCM OyHAall KUCMHHH YTHIUH YYYH KeTraH BaKT HYHIA
fs HUHP KaTTAAHMH Jeapiu yarapMac ie6 xucoOnaw MymKud GjuicuH,
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Y Baktaa xap 6Mp aneMeHTap KHCMHAA KYUYHHHT HIIH TAaXMMHAH KyfH-
Jlarura TeHr:

AA = fAs.

s #yana Gaxapuaran OGYTYH HUI 3CA 3JIeMEHTap HIJIADHUHT . IUFHHAKCH
cidaTHaa XucoGiaHMmM MyMKHH OVnagu:

A= D AA = D f,bs,. (24.3)

Bapua As, nap Hosjra WHTHArasja TaXMHMHH# (24.3) TeHrJHMK KYiiu-
Jar¥ aHMK TeHrJIMKKa aftiaHaju:

= lim As; = j dsl.
Asl-»Ozf” ’ Is (24.4)
52- pacMaa f, HUHr rpaduru TpaEKTOpHﬂllal"H HYKTa XOJNATHHHHT
dyHKiHsAcH cHdaTHAa uusuarax (ro- £

pu30oHTaN YKHH § 1e6 xucobnall MyM-
Kui, 6y Vxuuur I pa 2 muyxTanapH
opacHJari KeCMaHHHI Y3YHJHTH #AyJi-
HHHT TYJIHK Y3YHJWCHT2 TeHr).

'YK KoHwyHura G6Viicynysuu npy-
JKHHAHH UYy3UW BakTHAa Oa)kapuirat
qutHy Tonadauk. [lpymxusara kjpca-
THNAETraH TabCHP KYUMHHUHI KarTa-
JUTH XamMma BakT [ = kx (x —npy-
JKHUHAHUHT UYY3HJIMIIK) 3JaCTHK Kyura
TEHIJINTHYA KOJMIIH YYyH IIpYXKHHa- 52- pacM.

HH acTa-CeKHH vy3amus. Kyu Kyuuu

AyHannwm 6)"/ﬁﬂ36 TabCup KuAranmmre  yuyn f,=f. Kyu gyinnran
HYKTaHUHT §TraH #yau X ra TeHr (53- pacM). 53- pacMra GuHoaH
TPYXKHMHAHM X Ta uyammu yuyH Oaxapu/iajuraH uu

=5 . (24.5)

B

Z

53- pacm.

! By Xon1a Xav HOTCKHC XapakaT BAKTHAA YTHATAH AYA GOPMYJACIHHH WHKa-
PAETraIl BAKTAArIIGK MY0Xa3aap IOPHTHAA (4- § ra Kapaur). .



[pysxiuHann x ra xucrad BakTHa XaM KaTTaJiMIM XaMja HIopacu
NpYXKYHAHU Yy3HW BakTHAAa OGayapHAraH Huira TeHT M Gaxkapuaagu,
Kyunuur npoekuusich f, 6y xosna Mauguit (npysHuHara Tabcup 3TyB-
yn Kyu vanra kapal fyHanrad, x sca yurra kapa6 ycaa, 53- pacmra
KapaHr), Gapua Ax nap manduil, HaTmxKaga f,Ax Myc6at Gynazm.

Iysu TabKkuanab §TaMH3KH, SJMACTHK KYYHHHT, SIBHH NPYKMHA TO-
MOHHJAH YHUM uy3raHia xaM, KHCFaHAa XaM YHU JehopManHsioBuH
JKHCMFA TabCHpP 9TYBUH KYy4 — kx%/2 ra
TEHT, YYHKHM 3JIaCTHKJMK KYYH BaKTHUHT
xap 6Mp MoMeHTHEa pnedopMaIlHa [o03ara
KeJITHPYBUH Kyura KaTTa/MK 3KHXA|HiaH
TEHT, JIEKHH HyHa/ML XKUXaTHAAH TECKapH.

W Gupanknapu, W Gupauru kuau6
Kyuull HYHAMHLUIMAA TabCHP KHJIYBUM OUp
OUPJIHK KYUHHHT GUp GHPJHK iiy1aa Gaxap-
rad uum Kabyn KUAHHaU:

54- pacM. 1) CH cucremana wm Gupauru xoyab
(#) 6§06, y 1 HbIOTOH KyuHuHr | meTp
Ayana GaxapraH HIUMra TEHT;

2) CIC cucremana Hw Gupsurd spe 6yau6, y 1 auHa xyunuur 1
CaHTHMeTp Hynaa Ga)kapraH MIUMra TEHT;

3) MKI'CC cuctemaga KunorpaMMmoMmeTp (kek-m) 6yamn6, y | ek
KyuHuur | metp fiyama Ga)kapraH HILIHra TeHT.

WMwnnar Gupsnknapu opacuaa Kyiupardua MyHocabat/ap ypHHJM-
J¥p:

1w =14 1 m=10% Ouna-10*cm = 107 ape;

lgex - m=1xek-1m=98lu.1m=981u.

BekTopaapuuur ckaasp kynafitmacn., UMinnuHr mdogacd kyu sexro-
pU OMNaH KyuMll BEKTOPHHHI cKalAp KymaliTMacH KypuHHIUHMAa &3u-
JIMIIH MYMKHH.

Ukkura A Ba B Bexktopsiap MOAY/JJNAPHHHHT yJap oOpacHard o
6ypuak KOCHHYCHra KymailMacura Iy BeKTOPJapHMHT cKajap Kymafit-
MmacH ge6 afitunaan (54-pacm). Cransp kynaiitma cumBosiuk AB. KY-
pHHHIWAA €3n7aaH; OVHI2 BEKTODHHMHI CHMBOJLIapH Opacura Xxeuy KaH-
Jafi Gesirn xyiuaMaiinl.

Wynaain kuanb, raspugra OMHOaH cKaasgp KymafitMa Kkyifimjarura
TeHT:

AB = AB cosa. (24.6)

Bypuak « {1xup Gysaranga, AB HoalaH KaiTa, o yTMac GyJrai-
Ja 3ca HOAJAH KHYHK; HKKH V3apo neprneHAHKY.SD BEKTOPJAApPHLET
(@ = /2) craaap kimafiTMaci HoJra TeHr.

Tabkua1alb  §TaMHALKKH, BEKTOPHHUT KB3JApaTH JeraHia BeKTOPHILT
¥3-¥aura cka.aap kimafityaci 1ywyHHJaAH:
A= AA = Adcos 0 = A2, (24.7)

1 A-B Ba (A,B) KaGil Gearunap KaMpox iLWLIaTiIAAN.
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(BeKTOpHHMHI V3-y3ura BeKTOp KynaiiTMacH Hoara Tenr). [lemak, Bex-
TOPHHHT KBaJPaTH YMHHT MOAY/IMHHHT KBaJpaTHra TeHr.
TavpudnapiaH Kennb 4UHKAZHKH, CKangp KymaidTMa KynatOBiHNGD
TapTHOura GorauK 3Mac;, LWYHHHT XaM BeKTop KynaiTmajgaH cgapkmH
ynapoK cKajsp KynaiiMa KOMMYMaTHBIMP.
(24.6) ngopara Kyiupaaruya KypuHuil OGepUil MYMKHH:

AB = AB cosa = A (B cosa) = B (A cosa)

54- pacmiaH Ky puHHG Typubauk, B coso, B BeKTopHUHT A BeKTOp ifyHa-
JMLIMra 6yJran NpoeKuHusacHra, AbHU B, ra, wyHuHraek Acosa = Ag, A

BEeKTOPHHHr B BekTop #VHasuura npoekuusicuira renr. LIyHuHr vuyH
CKanfp KynaiiTMaHd Oollkaya TabpHPA3WL XaM MYMKHH: KynaitHpH-
JIAETraH BeKTopnapaaH OGHPHHUHT MOAVJHMHH MKKHHYH BEKTOPHHMHI OH-
PHMHUM PeKTOp HYHaJsMIIMra TYIIMPHUJAraH NPOEeKIHsCHra KynaiTupumaau
XOCHN OynraH ckanspra MKKH BeKTODHHMHT cKaJdsp KymaiiTMacH neiiu-
JajH. ‘
AB = A B = AB, (24.8)

BekTopnap AHFMHAMCHHUUT NPOEKIMACH KYLIHAYBUM BeKTOpJap npo-
€KUHANAPUHUKT AHFHHJHCUTA TEHT. ByHJaH KeJMO UYUKAAUKH:

AB+C+ ... )=AB+C+ ... ), =AB,+C,+ ... )=
=AB,+AC,+ ... =AB+ACH ...

[Uynpaii xuaub, BEKTOpJAapHHHT CKaJssp KynaiTvacH AMCTPUGY THBAMD,
ABHH OUpOp A BeKTOPHHHT OHp Hewa BeKTOpJap {MFHHAMCHra CKaJsip
KynafitMacu 11y A BeKTOPHMHT KYIUM/JIYBYH BEKTOPJapHHHI Xap OupHra
anoxujaa ckanasap KymaiTMasap¥ HMFHHAWCHra TEHr 3KaH.

BeKkTopnapHuHr cKansip kynahtMacugan doitaananub, HWIHHHT Uto-
jgacu (24.4) uu xyfduaary KYpHHHIIAA E3UML MYMKHIL

= lim S, &s, = ffds, (24.9)

Asi—>0 4

6y epna As pneb 6u3 aBBan Ar opkand wudoaanaHraH sJjemeH1ap K-
YA BEKTOPH TYWYHHAAAM (37eMeHTap Kyuuwr Mogynu |Ar| Jumutaa
3/eMeHTap #Aysra TeHr 3-§ ra gapawr).
Qapas KuAaituK, XHCMra ymymuit Tawkun styBuncd = 3 i, ra
R

TeHr 6yaraH Gup Heua Kyuy GMp BaKTAa Tabcup KuJicHH. Ckansp Ky-
NaiTMaHUHT  QUCTPHOYTHBJMIMAAH YMYMHil TallKua 3TyBuH As fijana
baxcapran AA muHM Kyiiuparu

A= (21 )ds = 2(f,a5) = A4,

dopMynanan xucobsa6 TOMMII MYMKHH, s’bHH OMp Heda KyuJap Tall-
KW 3TYBYMCHHHHT YMYMHH TallKWA 3TYBUHCH Oaxkapran Ml xap Oup
Kyd ajoxuga OakapraH HILJApHHHI ajreGpavK UHFMHAMCHIA Tenr je-
FaH xyJjoca uuraH.
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DneMentap As Kyuum
As = v At

kypuHuifa éamnumn MyMKH, Ilysunr yuyn (24.9) dopmynara Ryiu-
Jarv KYpHHHIUHH GepHil MYMKHH:
t

A= lim vat=5‘f dt . :

M‘_.OZ, A LYY , v (24.10)

(24.8) ra Ounoan fAs == fAs,, 6y epna

R N As, sneMeHTap KYYHIIHMHI KVY HYHAAHILH-

/ ra’ npoexuusicu. LlyHuHr yuyH ummu xyiu-
i ,-“?‘t“ JarH KYpHHMIIJA €3Mul MYMKHH:

1y 2 I S -

A=Ilim fi(As)), = \fds, (24.11)

(As)): “, (8s7);~0 2 / ~§ /

Arap KyyHMHT KaTTaJHIH GH.aH fiyHa-
JHINH Yarapmaca (55-pacM), y BakTia
(24.9) dopmynaza [ BexTOpHH HHTerpa

) HIUOpacHIaH TallKapura YHKapHLl MYMKHH,
""" N HaTHXKaJa MIIHHHT Hdojacu KyHupard Ky-
PHHHIUrA KesajH.

,'f A= fj‘ds =fs=fs, (24.12)
55- pach. 6y epha s Kyuupymul BEKTOPH, S, — YHHMHT
lgq fifHa/IMIIAra NPOEKIHACH,

256- §. Kyesar

AManga ¢axaT GaygapunraH HINHHHT KaTTaJMrHTHHA 3Mac, GaJku
6y muHH OaxapHml YuyH KeTraH BaKT XaM axamuarra sra. Ly ca-
Ga6ai Wi GaXkapuil Y4YH MYyJKaJJaHFraH MeXaHH3MJapHH XapaKTep-
Jall yyyH GepwiraH MeXaHH3M BaKT OHpJMTHEA Kanjai M Gaxapu-
LIMHA KypcatafhraH KaTTaJMK KHMpuTHAagM. By KaTralMK KyBBarT
neiivnagn. Wlyugah gkuau6 w@ xyeBaT AA MIUHHHT 1Y HIIHH  OaKapHid
yuyH KetraH A/ BakTra HMcOaTHra TeHI 3KaH:

AA
W= e (25.1)
Arap ucraraHya KWuMK Ba O6uMp xus Af BakT opaJMKJapH HuYMAa
Gaxapuaras A4 wumnap 6up xun 6yJMaca, y X0Jaa KyBBaT BagT OYiiH-
ya y3rapyBuaH Gynapn. DyHgai# xoanapha KYBBaTHHHI OHH KHAMaTH
TeKUuIHpuJIaau: .

. AA _dA
W= ]Alf.lo Al = a (25.2)

Onuit Kyseat (25.2) goumuit 6ysmaran xonpa (25.1) udoma Kys-
BaTHHHI Al BaKT HYHJArn ypraua KHAMaTHHH OepajH.
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d{ BakT wWyMpa Ky4 KYyAwira ~—Hywra ds ra xyuran G6VacHH. Y
BaKkTAa d! BakT HuHia Oa)capuira sneMeHtap dA uu

dA =fds
ra TeHr Ba KYBBaTHH Ky#iHiarH KypHHMIIAA E3MI MYMKHH OYyJjajH:

, dA ds
V=a=tz"

Bupo:g%j— Te3JIMK BEKTOPH V ra TeHr. [leMaK, KyBBaT Kyd BEKTOPH

6unaH Kyd KYHMAraH HyKTaHHHT XapaKkaT Te3/IiTH BEKTODPHHHHI CKa-
JAp KynafiTMacura TeHT 3KaH: ‘

W =tv. (25.3)

Kyssat Gupaukaapu, KyseaT OGupaure ne6 myHaafi xyeBaT KaGya
KHJAHHAHKH, OyHJa BaKT OHpJHTH (Cex) HuHga Oup OHpJHK (¥ €KH
spe) ww Gaxapuaagn., CH  cucremaga KyeBaT GupsMru BatT (6m)
6ynu6 Koy/b TakcHM ceKYHH (oc/cex) ra tenr. CI'C cuctemaga Kys-
BaT OMpsnru (9pz/cex) Maxcyc HoMra sra sMmac, Batrr 6uiaH spe/cew
opacHfia Kyimaard MyHocabaT MaBxya: 1 em = 107 spe/cex.

MKI'CC — cucremaja KyBBaT OHPAMTH OT Kyau (o, K.) 6§au0, y
cebyHAura 75 KmsorpamMMerpra TeHr. l o, K. = 736 em.

26- §. KyunapHuur noteHuuan Maiifionn. KoHcepBaTHE B&
HOKOHCEPBATHB Ky4Jaap

Arap QasoHHHr xap GMp HyKTacHfa HcMra GOMKSE MMCMJIAp HYK-
TajpaH HYKTara KOHYHHAT OHJNaH yarapu6 Gopysas Kyu OmnaH TabcHp
KHAHG Typran 6yJica, XHCM KyuJap MafifoHnga TYprOAu Zefiunanu,
Macanan, Ep cHpTHra siKuH KOfifia KHCMI3 OFHPAHK Kydsapy Tabcup
KHJ1aAd — Ga3oHHHT Xap OHMp HYKTacHja yHra
BepTHKan Oy#ina6 mactra MfyHanran P=mg
Kyy TabCHp KHJIaJH.

MKKHHYH MHCOA TapHKacHAa NpPYMKHH]
épaamuja O6upop 0 Mapkasra «GorjaHraH» M
XKHCMHH Tekwnpamus (56- pacm). Tlpymuua.
HuHr 6Hp yun Kyumac O HykKra atpoduia
IIAPHHD PaBHILJA HCTaJraH MRyHajHIDAA afe
MlaHa oJlafM, MKKHHYM y4H 5ca M xucmra
MaxKkamJanrad. Pa3oHuHr Xap OHp HYKTacHAa
M xucmra paguyc 6yhna6 (0 Mapkas 6usaH
M xucM opxaiu yTrad TYFpH uM3MK GViinal6)
#iyHanran 56- pacu.

=—k(r—r,) (26.1)
Kyu TabcHp Kunamu, 6y epia r— O MapkasjaH »ucMraya 6yJran Ma-
copa r, — aedopManuasaHMaraH npyXHHAHHHT Y3YHJHTH, k& — nponop-

UMOHAIMK Ko3(duumentn. Arap r > r, (npyxHHa uy3suaran) GyJjca,
Kyd Mapkasra kapa6 #iyHajraH pa ¢«—» HIuopacHra sra (Kyuy OunaH r
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pajHyc-BeKTODHHHI HYHa/MMIM Kapama-kapuMaup), arap r<<r, (mpy-
JKMHa CHKMJraH) Oy/ca, Kyd MapkasjaH Tallkapura Kapa6 iyHaarau
Ba «-+» Hmopara ara. bus Tekmupran €y Kyunap MaitloHu Mapkasuix
Kyunap Maiifionu 1e6 aTanyBuM MailZOHHUHL XycycHii 6Mp Xoauaup. By
maifgod 1wy OWJaH XapakTepJlaHaiMKH, Y sraaJarad (a3oHUHT HC-
Tajrai HYKTacHia TabCHP KHJIYBYH Kyu OHpOp MapKas OpKajW YTanH,
KVUYHHHI KaTTaJHurd 3ca (akar wy Mapkasraya Oyaran macodarardHa
Gorauk, 6ynapu f= f(r).

OFHpPJNK KY4d MailIoHH XaM KyuJapHMHI MapKa3nii MaliJoHHra Mu-
con 6GynagH.

Kentupunran MHconsiap 1y OusiaH XapaKTepJIHMKH, MHCMMa TabCHp
KMJYBUH Kyunap ¢akaT KHCMHHHT asofard BasMATHra  (aHHKPOFH
JKHMCMHHMHI YHra TabCHp KypcaTaérran Oollka »KHcMJapra Huc6aTaH
Basuatura) OOFmMK OVJHO, KHCMHHHI Te3JHrura GOFJHK 3Mac,

dakaT KHCMHHHI BasHATHraruHa GorMK OyJraH Kyyaap yuyH yJjap
WHCM yCcTHZa Oaxkupusiaérran Mm iiynra Gornuk OyamachaH, dakat
WMCMHUHT (as3ofard OGOLIIAHFMY Ba CYHITH XoJaT/lapuraruHa GoOryMk
6¢n6 KonMM XaM MyMKHMH. By Xo/aja Kyunap MaioHH MoTeHIIH A a
MafiIoH, KyuYJIapDHHHT ¥3JapH 3ca KOHCeDBaTHB Kyusnap ne6 ara-
sAagd. BaxapraH MM KHCM GHp XO/JaTAaH HKKHHYM Xo0JaTra KaHjah
fiyn O6unan yrranaurura Gorjuk OGyJfaH Kyunap HOKOHCepBaTHB
Kyujap JAedHJIafH.

KoHcepBaTHB Ky4J/lapHHHEI HCTaJ/raH énMK Hynja GaxapraH HilM HoJra
TeMr., XakuKaraH XaM, MOTEeHIHaJ Ma#JoHIa TYpraH XKHCM aisaHHG
§taéTran €nuK HYJHM HKKM KucMra Oynamma: [ #ya, yHuHr 6yinab
sucM /| HykragaH 2 HykTara yrtagd Ba Il ityn, yHMHT 6Yiia6 MucM
2 uyktajgan / Hykrara ytagu. By Muconia / Ba 2 HyKTajJapHH MyT-
JaKo MXTHEpHIl TaHsab osamus (57- pacm). Bytyn ¢muk #iynpa Gaxa-
puaraH MUl adpuM KHCMHHHT Xap Oupupa Oaapu/raH HIapHHHT
RUFHHAHCHIA TeEHT:

A= (AIZ)[ = (A21)11. (26-2)

Bupop #yapa, macanaw, I1 iiynna (57- pacm) xueMm [/ Hykrara Y-
raH Baklaa GamapuiraH Wil yma #iyaga 2 HykTagan [ HykTara Kai-
THG VTHII BakTHAA OakapuaraH MILHHHT TecKapH Hillopa OH/aH OJIMH-
rad KuiiMaTHra TeHr 9SKaHJMIHHH KypcaTailyimK. TpaeKTOpDHAHHHT As
KHMCMHHH (58- pacMm) onailnuk. [loTeHnuan Maiigonaa [ Kyd ¢akar KHCM-

/ 7

57- pacm, 58- pacm.

68



uHHT hasofaru Xosnatura GOFaMK 6Y/MG, KUCMHHHT XapakaT XoJaTHra
(xycycaH, xapakaTi HyHaauwura) Oorsuk Gysamaranaurd cabafiam As
Mynia GaxapuaraH 3JeMeHTap Hw OMp TOMOHra Kapa® xapakaTt-
snaHrad BakTaa AA = fAs xapama-xapuud TOMOHra kapalG XxapakaTJaHraH
BakTaa 3ca AA’=fAs’ ra tenr Gysnanu. As’ = — As GyJaraHauru yuyH
AA" = — AA. By UyJHHHr HUXTHEPUH S/MHMeHTaD yuacTKacH YYyH, ne-
MaK, OyTyH #yajard CaxkapusiraH HIU YuyH YDUHJMAWP, LIYHHHT Y4yH

(A'Zl)“ = _(/‘112)“. (263)

Oauurad HaTwkajaH cofizananud (26.2) TeHTrVIMKHH KyfiMgaruua
€311l MYMKHH;
A= (Alz)l - (A12)”. (264)

BHpOX KyunapHMHT TOTeHuMan MafiioHuaa Gaxapuwirain wm fiyara
6OorHK 3Mac, AbHH (Am)] = (Ayp),,- Hemak, (26.4) ndopa Hoara Tewr,
XyAMd aHa wyud ucCoTsaill 3apyp 3iH.

Arap ucrasrad énMx iiynga OMPOp KYUnapHUHT GaMcapuiaraH M
Hoara TeHr OyJaca, y BakTAa Oy KyuJapHMHL XHcM OHp XoJarjaH MK-
KVHUH XoJaTra yTHWI BakTHAa Oaxap-
rai mwu, adrunad, ayara 6ornuy 6y-
Maiign  (6yHM OKOpHAAru MyJoxasa-
JIADHUHT aKCHHUa IOPTH3UW Yo H 6u-
JIaH HeboTyall MyMKHH). LyHUHT yuyH
KYUIAPHUHT TMOTEHUWan MaiiJOHHHH
MIIM UCcTajrad &ndy #Hynjga HoJra
TeHr OyJraH KyulapHHHT MaitgoHu
cuhartHaa Tabpudaas MyMKuH. Kyu-
JIAPHHHT TOTEHUHANM MailoHMAa €Iy,
iy nna Gaxcaprad MILKM Hosra TeHr 6.1
FaHJUrM YYyH Kyujap €muk #yJa-
HHHI  affpuM  KHCMzapHaa  myc6ar
i Gaxapca, Golka KUCMJapHja 3ca
MaHduil mw 6a:kapaaM. Muikananuu
KyuJ/i2pMHHHT Af BagT opaJjuruga Ga-
maprad wue  (24.10) ra  myBogux
Kyiujgarura TeHr:

AA=fvAl=—[oAl,

uyHky f Ba v BekTOpJap AoMM Kapa-
Ma-KapliM {iyHanuoinapra sra.! lle-
MaK, HIIKaJaHHMIl KY4IAQpHHHHT HIIH 60- pacw.

1 Bynna xapakatnaHaérrad xucn GuuaH KyuMac (caHok CreTemara HucGaTaH) MHCa -
Jap opachiaril HIIKAJaHMII HAa3apna TyTHAamH. Bawan xoqnap;a Hulxajannw Kyu-
JIapKHHUr M Myc6arT Xam 6yan6 rommmun MyMmkHH. By xos1, macanan, HILKasauxw
Kyuu GepHsiran xicM OHnaH Xyaau yuwa fiyHannmuma, Gnpox ywra uucOGataH KaTTapox
Te3 K GHJaH XapakaT/aHaéTran GOLIKA JKHCMJIAP OpACHIArK ¥3apo TaLCHP HATHDKA-
CHJa l03ara KeiradH pakTaa y4pafinu.
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aouM Manbuit 6yau6, &nuk fAyama HoamaH dapk - kumaaw. lyunpai
KHAMO, HIUKAJaHUII KY4ysnapd HOKOHCEPBATHB Kyy/ap KaTOpHTa KHpap
3Kan.

OFup/uK Kyusnapi MaiiioHH NOTeHUHaJs MafJOH SKaHJHIHHH HCGOT-
Jainnk, JXucmra TPaeKTOPHAHHHI HCTairaH HYKTaCHia TabCHD STYBYH
Ky4 GHp Xua1 P = mg xuiiMaTra 3ra Ba BepTHKan 6iinab nacrra ny-
Hasnran (59- pacm). WyHuHr yuyH (24.12) ra 6uHoaH wm

A= P(hy— hy) = mg (b — hy). (26.5)

Kypuun6 typHOauku, 6y Hpoma HhyJqra OOFIHK >Mac, HeMaK OFHDJIHK
KyuJlapH MaiiloHH NOTEHLHAJIHD.

Mapkasmii Kyunap MaiiioHH XaM TNOTeHLHa/l MaiifioH XHcoGsaHaaH.
As #iynpa Gawapunran ssemeHTap uw (60- pacm).

AA = [(r)As,.

BHpok As HHHT GepHiraH oiifla KyuHHHT fiyHaJ/IMILNra, S’bHH T pa-
JAMyC-BeKTOPHHHI fiyHasHwMra npoekuusicd 0 HyKTajaH »XHcMraua 6Yi-
ran MacopaHuHr Ar optrupmacura TeHr: As, = Ar. IllyHuHr yuyH

AA = f(r)Ar.
BytyH #iyaga Gaxapuaras Hum

r=ry

= 284,=lim Ef(r)Ar,—j‘f(r)dr.

"rr,

Cyurru nq)ona.u aptuaal, daxat f(r) Q)yﬂxuuﬂﬂnﬂr TypHra Ba ry
GuNaH ry HMHC KMiiMaTJapura GOFMHK Xonmoc. Y TpaeKTOPHAHHMHT KY-
PHHHIUMTa Xeu GOFJIMK 3Mac, LIYHHHT YUYH KyuJapHHHT MapKa3suii Mafi-
JOHH XaM NOTEHIHasJ MajiJOHIH.

27- §. IHeprusi. JHepPrusiHUHI CAKAAHHLI KOHYHH

Taxpu6a WyYHH KypcaTajHKH, MHCMJIap KYynuHua OOLIKa MKUCMJap
yCTHa Ml 6aXKapHIll HMKOHHATHIrA 3ra Gynafunap. KUCMHHHT EKH XKHCM-
Jlap CHCTEMACHHHHI M 6aKapHill KOOH/JMATHHH XapaKTepJoBuH (H3NK
KaTTaJuK 3HeprHsa Jaeiiunaan. JKucM sHeprusira sra OYJHIIHra HKKH
Hapca: OHDMHUMZAAH, MHMCMHHHr OHpop Te3jHK
6uaH XapaKaT/IiaHMIUM Ba HMKKHHYWJAH, XKHCM-
HHHT KyuJap NOTEHUHaJ MafiJOHWAA TYPraHJ/urd
caGa6 6yaMiud MyMKuH. DuprHum Typzar# sHep-
Mg KHHEeTHK 3HeprHsa jeiunain. VIKkHHuH
TypAard 3Heprus 3ca NOTeHi HaJ/J dHeprus
Jeiinnanu., KHcKaua KHHETHMK 9SHepPrusiHH — Xapa-

61- pacw. KaT SHeprusicd, NoTeHIHaJ SHEepPrusiHH 3ca — XO-.
JaT (Ba3uAT) sHeprusich je6 atail MYMKHH.

Kunetux oneprua., Papas kunailiuk, v TeanuKk OunaH XapaKkaTaas
HYBUM m Maccaqu J XKHCM (MOLIMH HYKTa Hasapja TyTHJaju) GopuG
ypuaran 2 xucmra f kyu GunaH Tabcup kuacuu (61-pacM). df BakT
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HIHA2 qumig)"ﬁunraﬂ Hym*a- ds = vd/ ra kyuanu Ba HaTmXana ! wxucM

2 KHCM yCTHAA
dA=1fds =fvdt (27.1)

mu Gaxkapagn. PaBuwiauky, 6epuaran Xosnga / KHCM XapaKaTJiaHa&TraH-
Jur¥ tydaitnu sra Gy.iraH SAepruA 3anack Xucobura, abHH T KHHETHK
SHeprusi XMcOOMra MKKHHUM XKHCM YCTHZA MU Gaxapagu (arap I »ucm
XapakaT/iaHMaraifia ds Ky xaM, fgeMak dA Ml XaM HoJra TeHP
6ynap sau). lyHuur yyys / xucM OGaxapraH MIIHH YHMHT KHHETHK
SHEePrHACHHHHT KaMafiumural TEHMIalITHpHID MYMKHH]

dA = —dT.

(27.1) nu spTHGOpra o/mb KyAMZarHHH TOMAMMH3!
T = —fvdt. (27.2)

HbiOTOHHMBr y9uHYH KOHYHHra GuHoaH 2 xucM [/ ucmra f = —1
Kyy OujiaH TabCHp Kypcatranjurd Tydains | xacMHuHP Tesnurn df
BaKT ‘MYHJA KyiXHMAATHYa OPTTHPMa OJadu:

=t =— 1

KefiuHrM TeHIVIMKHMHF MKKajJa KHCMHHH MV Ta cKaigp KymaitupuG
KYHHJAarMBH TONaMHua:

mvdv = — fvdt, (27.3)
(27.3) nu (27.2) 6unan comuutupu6 dT yuym KyfHpars udopaHy
TONaMHu3:
dT = mvdv, (27.4)

(24.8) dopmynara GuHoaH vdv ckansp Kjynafitvanu o |dv|cosa =
= (dV)ap® KYpUHMIIAZ &3M1 MyMKHMH: GyHga (dV)e-- Av BeKTOpHHUP
V BeKTOp HYHA/MUIMIa NPOEKIHUSACH.

62- pacMuaH (dV)upy TEIJMK MOLYJTH- av
HUHT OPTTHPMACHIa, AILHA dv Ta TEHT AeraH i
xynocara Kenum MyMKud, IysuHC yuyH R {‘\
(27.4) ndonganu Kyhnparuya &smil MyMKHH: ---d

(20)np v

dT = mudv = d (%) (27.5)

62- pacm.

! Bupop @ KaTTaJIMKIMHT YarapuwMHH & yHMHr OpPTTHpMacH OuJaH, & kamafimiut
GunaH xapakrepaall MyMKyH. KarTaark @ HpHr OpTTHpMacH Je6 (yuu OH3 Aa sie6
Gearunafimna) 6y KaTTaJAHKHHHT OXHprH (as) Ba GouwnaHrHy (@) Kufimataapa afipwva-
cHura ahTHAAH:

opTTHpMAa = Ag = a3 — a,.
@ KaTTaMiKHUHr KaMafimwun feG yHuur Gownawrud (a,) 8a oxupru (a) xuimatnapn

aflupmacura aittuaianu:
Kamafull = a; — a3 = — Aa.

Karranukaunr wamafuluy Teckapd wmopa GusiaH osuHraH oprripmackra Tedr. Opt-
THPMa OWJaH KamafiMll anrebpaMk KarTannkjaapaup. Arap as > a; 6yaca, oprTdpma
MycOaT, Kamafiuis 5ca MaHQHAAHP. ap < 4y 6yjraH Xoanapla 5ca OpTTHpMa MaHdwit,
Kamaiimw sca mycGar G6yaand.

2 By uconaHi v- du-cost. Ae6 Eavi MyMKIIH 3Mac, YYHKH ymyman aiiTranaa [dv]+do.
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Bynpan' v Te3nMK GHMaH XapakaT/lanyBUH m MaccaJH MOJAHMI HyKTa-
HHHI KHHETHK SHeprusicH
mu

(27.6) udonaHHHr cypaT Ba MaxpamWHH m ra Kynaitupu6 ra mov
KynaiiTMa MHCMHHHT p HMIOYJ/bCHTa TeHT 3KaHJHCHHK 35BTHGOpPra oJHG
KHHETHK 3Heprust WpoJacHHH KYHHIArH KYpHHHUIZA €3MII MyMKHH:

T =7 (27.7)

2m”°
XXyza myxum GHp MacasaHu Kaiii KHIMG VTaMM3: XHCM YCTHza
Gaxmapuaran A’ MUl YHMHT KHHETHK SHEPTHSCHHHHT ODTTHDMacHra TeHT
AT =Ty, —T,. Bynu uc6oriaMOK YuyH 37eMeHTap MIUHMHI uojacH-
RH €3aMH3:
dA’ = f'vdt

(" —xucm ycrtHpa M GakapyBuH KYY, V — 3KHCMHHHI' TE€3JIHTH).
Supn Pd! xynaiitmann dp = mdv [(22.4) ra xapaur)). GunaH ajmaru-
THPCaK, KyHHAATHHH ToflaMu3:

dA' = F'vdt = mvdv = modv = d (") = dT.

Dy ndopann uHrterpannab kyiugard ¢GopMyJsaHH TOMAMH3:
A/ == T2 - Tl » (27.8)

(27.8) naH 3HEpPTrUSIHHHT V/MAMJHMMH XaM MILUHKMHP VJYaMJMTHTa yX-
mail fieraH xyJoca YuKajd. By sHeprusiHm XaM MIIHM Yauawijga Ky.-
JI.HUNAAMraH GupJMKJapia yJvallira HMKOH Gepajnu.

floreHunan sHeprud., Kyusnap noTeHuuan MalJoHHMIa TypraH xHCM-
un (6yHpa MOAnMi HYKTa Hasapia TYTWUNaAH) Kapa® uukalanK. Maii-
JIOHHHHT Xap Oup HykTacura (y r pajdyc-BeKTop OuJaH XxapaKkrtepJja-
Haau) 6upop U(r) ¢yHKUMAHMHT MabAyM KHAMATHHH TaKKOCJaHJIHK,
byHu kyiMparnuya aMasra omMpamu3. Bupop Gounanwruu 0 HykTa yuyH
¢YHKUMAHHAHT U, ra TeHr HXTHEpPHA KuilMaTHHH KaGy.a kunamus. OyHK-
LHsHHHT GHp HyKTajard U; KuiiMaTHHU Tonuum yuyH U, ra xucm [
HyrTagan 0 HygTara Kyuaérranjaa MaioH KyuslapH MHCM ycTHaa 6a-
apran A;, HLWIHH KyLIaMH3:

U,=Uy + Ay (27.9)
(wynu waiig KMAHG yTamu3KH, Oy 1Y Gunad aHukaanran U dbyHkuus-
HHHF YJuaMAKMTH MU €KW SHEPrHSHHHT YsuaMaurura tenraup). Kyunap
noeHuHan MaijoHupa Oaxapuirad vl Hyara OGOFJHK 6y IMaraHaurda
yuvH (26-§ ra xapaur) 6y iyn Ounan TonuaraH U, yuiimat 6up Kuit-
marad Oynagu.

2

mv
' (27.5) TeuraamaHd wHlerpaagaw T = p) -+ const udonara omi6 Kenaau.

[npor duank mynoxasanapnad pabtuanks, v =0 ja KHHeTHK 3Heprnst T XaM Hoara
setr, OylAaH KOHCTAaHTalM Honra Tenr fe6 oJull Kepak fleraH Xyaoca 9YHKAaAH.
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Mafijonsnar Gapya KoaraH HykTagap® yuyH xam U (r) HuHP KWii-
MaTJapH XYAAM aHa wyHgaid fiyn Ganan Ttommmapd. Xycycal, U (r)
HHHT 2 HyKfajard KufiMaTH Kyiujarura TeHr.

Uy = U, + Ay (27.10)
U,—U, aimpmanu xucoOnaitnuk. DBynunr yuyn (27.9) gman (27.10)
HpoAaHH ailinpaMus Ba A, = — A, (26-§ ra Kapaur) skaHnHrgzan

doifipananamus. Harmkaga ky#HparkHd TOMaMH3:
Up—U, = (Uy + Ayp) — (Ug + Ayy) = Ayy— Ay = Aro + Aps -

bupox A;q -+ Ay AHFHHAM MaHAOH KyuJapu sKUCMHH [ HyKTajgaH 2
Hykrara 0 HykTa opka/Ju YTyBuM Tpaektopus OVina® Kyuupran BakT-
Ja Oaxkapuaras HuiHM Gepanu. Dupox xucM [/ HykTagaH 2 HykTara
vcTanraH Golka TpaeKTOpHs OVidnab (xkymuagaH O HykTa opkanu yr-
Maiigurad TpaekTopusl 6Viina® XaM) KyHHpHJITaH BaKTAA XaM GaxapHaraH
uw xyanH Vwawpailt 6ymagu. Wynwnr yuyn Ay + Ay, AHPMHIHHE
TYrpuman-1yrpu  A;, Kypunuuza ésmm MymxuH, HaTtwkana xyfimparn
MyHoca0aTra KeJsiaMHs:

U, —U, = A,. (27.11)

Wynpait xuanb, U (r) ¢oyHKuus éppaMHIa »KHCM YCTHAA MaiifioH
Kyunapu uxTvépuit / HyTajan GownaHuG MXTHEPHE 2 HykTaja Tyrai-
IMraH MXTHépHH (iynna OaskapraH HIUMHHM aHHKJAll MyMKHH 9KaH. By
Hw [ — 2 fiyana U (r) QyHKUMSIHHHT KaMaiiMuinra TeHr skad, CyHrra
aﬁTraHnapumm U(r) HM MeXaHMK S3HepPrHfIHMHT OM3 TNOTEeHNHAaa
IHeprusd fed arajray 6vMp TypH cmpa*mua TabpHduara HMKOH Oe-
pamH.

Uo uxtnépuit 6yaranauru {(27.9) dopmynara xapanr] cabaGau no-
TEHIMAJ 3Heprus 6MpPoOpP HOAHMK ANNHTHB JOMMHIl COHMra Kajap auHg-
JuK OMJaH TOMMJHUIA MyMKHH 3KaH. Dupok Gy xon xeu xanaail axa-
MHsTFa 3ra >mac, YyHkH Gapua ¢M3KK Karraankaapra U HHHT KHCM-
HHHT HKKH XOJlal¥ra Moc KMAMaTsapH ¢apkH Kupagd. Amanga sKucu-
HUHT OHpop MabayM XosaThzard {/ sHeprusicKHH HoJra ‘tenr 2e6
xHco6.1a8, Gollka XoaaTJapHUHI 3HEPrUsiCMHH 5Ca Ly 3Heprusra HHc-
GaraH ONHHAAH.

U (r) prHKU.HﬂHHHl" KOHKpeT KYPHHHILM KyY MAajiJOHHHHUHI XapaK-
repura Gorank 6yaaau. ‘Macanan, oFMpAMK Kyun Maiifonuna Ep CHPTH
SIKMHUAA M Maccaall KUCMHHHT TOTeHlMaJsl SHeprusicd Kyidugard Ky-
pHHHWIra sra:

U = mgh, (27.12)

6y epaa h— U = 0 6yaran caTxmaH yavanraH Gananmivk. By ¢rkp
AHCM Ay GanasAnuKiaH h, GananijiMKKa KYyuraH BaKTAA OFHPJIMK. Ky-
U4 MIWHU HboganoBu (26.5) d¢opmynajad Kenub uMKajM.

U HUHr XHMCOG OGOLIMHH HMXTHEPHH 1aHNab OJMII MYMKHH OyJraH-
JuTH caba6au noteHuuas >SHeprist MaHguii kuiiMaTiapra xam sra 6y
JIMIIK MyMKHH. Macanan, arap Ep cuprupa TypraH »KMCMHHMHT MNOTeHe
LIHaJl SHEPFUACHHH HoaTra TeHr ne6 kabyn kuacax, y BakTaa A’ 4yKypauKi
Jard KyAyKHHHI 7aruia €1TaH >KMCMHHHT NOTeHIHas sHeprusach U =
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= mgh’ 6ynagu (63- pacm). Kafa xunnG §TaMH3KN, KHHETHK SHEprus
MaHduit 6¥ma onmaligy.

IOxopuga kapaG uuguaran muconga U = mgh noreHuuan 3Heprus
OFHPJHK KYYH MafiJoHHAa TYpraH JKMCMHHHI 3HepruscH ‘fe6 aitran
3AuK. Bupox aHukpok aftTramia, nOTeHUHAJ IHEPrus y3apo TakCcHp-
J8UIYyBYH KHCMJAp CHCTéMacHla Termuin OyaMmud Kepak. Macasaa,
TaxJuA KHAMHraH Muconga U = mgh sHeprus Ep — KHCM cucremacu-

HHHT 3Hepruscuaup. Kucmnaap cucremacH-

_ . U:mgh HHHT 3HEPrUACH YJNApPHHHT GHp-GHMpHra Hwuc-

6aTaH srannaraH BasuATHra GOFNMKAMP.

[ToreHuuan sHeprusra dakar ¥3apo Tan-
CHpJIaLlyBYH JKMCMJIap CHCTEMacHTHHa 3Mac,
0a/JIKH asoXHAa OJIHHTaH 3JACTHK JedopMa-
HMAJIAHTAH JKHCM (MacasiaH, KHCHJIMAH &KH
y¥3uarau nﬁ JKPHA) XaM sra OyjuMimn  MyM-

KHH. By xoJ/ifa fMoTeHuuan SHeprisi HUCMHHHT

T aflpum  KucMaapu  Gup-Guplapura HucGarau

Uem W‘. : KaHAall oMNallranaurura (Macaia, MpyxH-

- Ha KYIIHK VpamsapH opacHuard Macodara)
63- pacw Goraiuk GYnaju.

Y (24.5) ra OuHOaH TnpyxKHHaHH X ra uy-

3HLI YYYH XaM KMCHLI BakTAarugek A =—;/ex?

vl GaXKapuiHIIM Kepak. DBy M  xucoGura
NPYMHHAHUHT MOTEHLHA/l 3HEPrHsiCH OpTafM.
HeMak, npyxHMHa noTeHuHan I3HEpruscH X
6unaH Kyhuparuda GOFJaHTaH:

v & (27.13)
om0 Yowruwr 2
(1<0) (c~0) 64- pacMpa Oy MyHocaGat rpaduk ycyaaa
TaCBHP/AHTaH,
64- pacm. JucMiap CHCTEMAacHHHHT TyJaa MeXaHuK
oHeprusicn, YMyMufi xonga mucM GHp BakT-
A XaM KHHETHK 3Heprusra, Xam MOTeHLHa/J SHepruara sra O/
MyMKHH. Dy OSHeprusiJapHHHT HHFHHAMCH jTV/1a MEXaHHK IHEPTHSHH
Tamkua Kuaag., Macanan, Ep cupruman A Ganaupnukiga Epra suc-
GataH v Te3qMK OHJaH XapakaTiiaHaétran M xucm

="\ mgh. (27.14)

Tyaa sHepruara sra Gynamu.

AHukpok aiitranpua, 6y udoga Ep — muCM cHCTEMaHMHT Ty/ia 3Hep-
ruacunn  ubonanaiau: mgh — cHCTeMaHHHT §3apo MOTEHUHAan 3Hep-
rHAicH, mu%/2 — M KHCMHHHT KMHETMK 3HeprusicH, EpHMHr KuHeTHK
BHEPrHACH 3ca GH3 TEKIMPAéTraH CaHOK CHCTeMajJa HOJIra TeHr, aHa
oy xous (27.14) osHeprusHu M KMCMHHHT SHEprHSICHAMP He6 afTHura
acoc 6yna onagu.
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TloTeHnman Ba KMHETRK SHeprusanap Gup-OGupnapura afijanuiin MyM-
KMH. ABBa/l THHY TypPraH JKHCMEHHI A OalaHAJIHKZAH SPKMH TyLIum
XOJMHHH TeKlnpafank. Tymmu Ootunasuiingad aBBaj MKHUCMHHHT KH-
HeTHK 3SHEPrHACH HOAra TEHr (KMCM THHY XosaTAa) MOTeHuHas SHep-
ruscH 3ca mgh ra Tenr. TYWMIIHUHT OXMDHTa KeJu6 MKHCMHHHT Te3-

JIATH L
v=1V2gh (27.15)
ra Ba JaeMak, KHHETHK 3HEPrHsCH

a-1\2
T m(lg:zg@: mah

2
ra TewrjawapgH, 6upox A =0 GanaHaMHKAA NOTEHUHA] 3HEPTHsA HOAra
tenrnawagyu. [Uynpa#t xuau6, noTeHuuan SHeprus SKBHBAJIEHT MHKIO-
pHra KHHeTHK SHeprusra anJaHaf.

Ep cupTHaaH loxopHra BepTHKaJa KMAHO U Te3JHK OH/aH oTHJAran
XHCM pactiab mo*/2 KMHETHK 3Heprusira Ba HOMAa TEHr MNOT€HIHaJ
sHeprusira sra 6ynagu. JKHCM acTa-CeKMH TeaJMIHHH HyKoTa Gopu6,
h 6anaHpnvKKa KyTapHaagH. By 4 GanaHpauk GoLLIaHFUY Te3JIHK GH-
snaH (27.15) myHocabat épnaMuia GOFnaHrad. h GanaHJA/MKAa KHCM-
HHHI Te3JMM Ba JeMaK, YHHHT KHHEeTHK SHEpPruacH HoJIra TeHrsa-
WanH, OMPOK SHAM YHMHT NOTEHIIHaJ SHEPrHSCH XaM KHHETHK SHeprus-
CHHHHT jacTnialKM 3allacMra TeHTrJlallajd.

Hkxana xonma xam (xucm Ep cuprura skmd xoitpa Epra Tywaér-
raHja xaM Ba IOKODHra KyTapH/MaéTraHfa xaM) JKHCMHHHT TyJa 3Hep-
THACH V3rapMaiiid (KHCMHHHI XapaKaTHIa XaBOHWHT KapINMJIHIHHH
Xxucobra osnMafiMua), A’ GanauanukHMur Heranaras (0 < b’ << h) opaam-
FUAa Ky#MZard HUFHHEH

\

0’2
4 g
2

v’ — k' GanaHpaMKpard TeasnK (mgh ra éxu'l;— ra TeHr 3KaHJMCWra

OCOHTHHA HIIOHY XOCHJI KHJIHID MyMKHH',
By HaTHa muMCMra (akaT noTeHiHas SHEPruSHH l03ara KesTHpyB-
YH Kyu (mg Kyu Ep —KHCM cHcreMacnJa TabCHp KYPCaTyBuUH HUKH
Ky4aup) TabcHp STraH/Mru cababsnruHa kenu6 uwugid. Talikh Kyunap
MaBxyn Oyaran xoanapaa Oy Gowkauapok 6ynanu. By KyusiapHuHr
CHCTEMaHH XOCHJI KHJYBUH JKHCMiap yctujia Oaxaprad HumM xucobura
CHCTEMaHMHr Tysa 3Heprusich Yysrapaun. Papas KunaiinuK, pacrnab
Ep cuptupa THHY TypraH M KHCMra mg OFMPJHMK KyuMJaH KaTiapok
6yaran Ba Beptuxasa 6yiinab lokopura iyHaaraH [ Kyd Tabcup Kypcar-
cuH (6y Kyunu daxat Ep — M ixkucM cucteMara KupMaiiaurat xucmjap
103aTa KeJNTHDHIUH MYMKHMH). ¥ BakTAa ucM OGupop Te3nuk OunaH
KyTapuna Gouwailau Ba OYHHHT HaTHXaculJa YHHMHT TNoTeHiHan Ba
KHHeTHK 3Heprusich opta Gowinaiiad, OyHAZAa TYha SHEPTHAHWHT OPTHIIH
raliki f XKyuyHHHr M KHCM ycTuaa GaxapuwiraH uulMra TeHr 6yJanm:

! Bynn mawy TapMkacuia ucGotnal UMKKILHK KYBUHHUHT yaura XanoJa Kuaa-
M3,
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OpaJsiapuia KOHCepBarkB KywJap TanCHp 3TaétraH N Ta XucMAan
TAIlKMJ TONCAH CHCTEMAHMHT TYJa MeXaHHK 3Heprusick 6yTyH cHCTe-
MaHUHI OTeHIIMAN SHepPruacH GHU/IaH CHCTEMAHHHT KMHETHK SHePrUsACHAaH
TalKuJ Tonaau; 6y KUHETHK SHeprus aca y3 HaB6a1uia CHCTEMaHH Tail-
KHMJ1 STYBUHM aJOXHAA MXUCMNADHMHT KHHETHK 3SHePrHA/apuian TauiKu.I
Tonaau:

N
E=U+T=U+ 3 " (27.16)

=1

3HepruaHuHr cakaanuw Konynd, OpaJsiapuza dakar KOHCepBAaTHB
Kyuaap TabCHp KypcaTaérraH N >»KHCMAAH TaUIKHA TONTaH CHCTEMAHH
Kapab qmganmm (65- pacm). Papas kuaaiuk, / xucM UXTHEDHl Tpa-
exropus 6Vinab [’ xonarra Kiyurau

/ 6yacud. DyHaa [/ xucMra cucrema-

HUHD OOLIKA KHCMJApPH TOMOHHAAH

; TabCHP ITYBUU Kyuaap [ KHCMHUUT
/ o

¢dakaT KHCMHHUHI KoaraH Gapua
WHUCMIapra HucGaTaH GollaHFMu Ba
. CYHITH X0J1aT/apuraruta Gorauy 6y.-
: rai HuHM Gaxkapagu. Xyaau IuyHra
% 7 yxwam Gapua N KuCMiap sIHTH XO-
Jatnapra Kyd4ral BakTia CHCTeMaja
e L TabCHP KYpPCaTyBYH KOHCEpBATHB Kyu-
e Jap GaxapraH Mill (hakaT XHCMAap-
65~ pacut. HUHT 6up-OHpsrapura HucbaTan Oouu-
JIQHFHY Ba CYHITH Xonatnapura Gor-
Jmk Gy nanu. [eMmak, UCMJIaPHUHT xap OUp Y3apo Basusitura (xap Oup
KoHdurypauuscura) U noTeHUnas SHEPrHSHUHT MAbJAYM KHIMaTHHH Kyp-
caTHll Ba GMp KoHGUrypauMaaas 6Gouira KOHGHrypauusra Y1raH BakTAa
KoHcepBaTHR Kyusap Oaxkapran MuHM U HMHI 1y KoHdHrypaiusiapra
Moc  KMHMAaT/apHHUHT aidupMach cudarHaa GaxapHil MyMKHH SKaH:
Ap = U, —U,. (27.17
CHcTeMaHWHr HCMJ1apura MYKH KOHCePBaTHB KywJapJaH Tallka-
PH, IUYHUHTEK Taulk¥ KyuJap XaM TabcHp KypcaTauu jae6 capas ku-
JalMMK. - ykucMmra Kyfiuaran Oapua Kyunsap OGaaprad HWIUHH HYKH
Kyuinap Gaxapran (Ap,), M Ba OGepHIraH »KHCMra TabCHP 3TYBUH
Talxy Kyulap A’, UWIHHUHT HWTHHAMCH cu(aTHAZ TacaBBYp KWJIMII
MyrKHH, Bus  Omi1aMu3ky, Tyna HII KHCM KHHETHK 3SHEPrusaCHHMHI
optHwkra capd 6y.aau [(27.8) ra kapanr). [leMak,

(Am) + A,i = (Tz)t - (Tl)t . (27- 18)

(27.18) ndponanvur O6yTyH mHCMJap Oyiivua HMFMHAMCHHH oJCak,
Kyiluparura sra 6y.1amus:

2 (Aw)i + 2 A’i/ = 2 (Te): — 2 (Ty); (27.19)

/ ;@ ; Kyuuiu iyaura 6orauK GyJsMaraH Bsa
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(27.19) udopanary HHFMHAMAAPHHHT OMpMHYUMCH cHcTeMa GolaH-
ruy (6MPHHYHM) KOHQHUIypalLMACHIAH CYHITH (MKKHHUH) KOHGHTypaLsi-
cuHra yTraH BaKT/Aa KOHCepPBAaTHB Ky4JIapHHHT KHCMJIap ycTHaa Gaap-
raH Hwpgad ubopat (27.17) ra 6uHoan Oy ML NOTEHIHAJ SHEPrUAHHHT
npouecc GolMAaru Ba OXMpHAATH KHHAMaTJapu afiMpMacd KYpHHHIIMAA
€3HJINIIH MYMKHH:

- 2(1412):' =U; —U,.

(27.19) ndonaHuHr uyanm TOMOHHIATH HKKMHUH HMFHHAH TallKH Kyu-
Jlap TOMOHHIAH CHCTeMa KHMCMJapH ycTuaa OGaxapuiran Tyja Huigas
néopar. Yuu A’ Gunan GenrunaiMus.

(27.19) nuHr ¥ur toMoHum T, — T, ra, AbHM cHCTeMa TYJHK KH-
HeTHK 3SHepTHsICHHHHI Ipouecc GomMpard Ba OXHPHAArH KuiiMatiapu
ajiipMacura TeHI SKaHJHTU paBLIaH,

Mynpait kuau6, (27.19) dopmynanu Kyimjaars KypHHmuaa esuut
MYMKHH 3KaH:

UI_U2+AI=T2_ 1

@opmysafard ab3oJapHH TETHIWIH paBHIINA Trpynnanab Ky#HJardHH
TONaMH3:

(Te 4+ Up) — (T, +-Uy) =A".

Huxost, cucrema tyna suepruscu E =T 4 U GearucuHu KupuTCak,
KYHAHIArd MyHocaGaTHH TOMaMHa3:

AE =E,—E, = A’ (27.20)

lynpait kunu6, opasnapuaa KOHCEPBAaTHB KyuJap TabCHP 3TaéTraH
JKHCMJIAP CHCTEMACK TYJa 3SHEPTHSICHHUHT OpPTTHPMAacH CHCTEMa MKHCM-
Jlapura Ky#u/raH Tallk{ KyuJapHHHT GaX<apraH HIIHra TEHr 3KaH.

Arap cuctema énuk 6yaca, y Baktaa (27. 20) ra 6unoan AE = 0,
CyHzaH

E =co st (27.21)

JeTaH xyJoca uMKagH.

(27.20) Ba (27.21) dopMynanapy MexaHMKaHHHT acocHil KOHYH-
JNlapHaaH OUpH — HEPTHSAHMHT CaKJaHHIL KOHYHMHMHI MOXMATHHH akKc
s1THpaal. MexaHpkana Oy KOHYH Kkyfimmaruya tabpudnaHaau: cpaia-
puda ¢ axam Koncepéamug Kyw.ap MATCUpP SMACM2an Hucmiap énuk
CUCMEMACURUNE MYAa MEXAHUK SHEpeUACw Yaeapiradou.

Arap énmuy cHcTeMaja KOHCEpBAaruB KydJapiaH Taiikaph HOKOHCep-
BATHB KYusnap, MacajlaH, KIUKaJaHHLI KyusJapH, TabcHp KypcaTaérran
6Yaca, y BakTAa CHCTEMAHMHI Ty/la MEXaHHK SHEprusicH CaKJaHMaiau.
HokonceppaTuB kyunaphn Tamku Kyuiap he6 xapaG KyduAardHu €3uim
MYMKHH:

E2 - E] = A“. K-

6y ephia An.x. — HOKOHCepBaTHB Kyunap OGaxapran wuw. Musanaunuu
Kyuyjlapu opatia Mandud uvw  Gaxapagu (69- 6eTparu wusoxra ka-
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padr). lUyHunr yuyyn &nmMK CcHCTEMaja MILKAMaHWW Kyunapu G6yica,
BaKT y1umu Ounan Tyna MeXaHHK 3Heprus Kamas Gopamu. HMukana-
HHII KYWJIapHHHHT TabCHPHAA MEXaHHK 3SHeprHs OGOLIKa HOMeXaHHK
TYpAAru 3Heprus/iapra ailaHagu. DyHfiaHk Xoanapia ymymuiipoy 6y.-
rad cakJaHuill KOHyHH Gamapunapd. Flcraarad TamlkH TabcHpAapAaH
M30/IIMANAHFAH CUCTeMaja SHeprHsiHUHr Gapya TypJapHHUHI (HOMexa-
HUK TypJapHHUHT XaM) AHFHHAMCH Y3rapMmaiigd.

28- §. Torenuuan sHeprna OunaH Ky4 opachfars GorJaHHUI

[MoteHunan Mafigounuur xap OHp HyKkTacura OGHpP TOMOHAaH
XHCMra TabcHp 31yBuM f Kyu BeKkTOPHHMHr OHpOpP KHAMATH MoC
KeJica, MKKHH4YM TOMOHJAH, XHcM (/ MOTEHUHAaJ SHepTrHACHHHHT XaM
6upop KuiimaTh Moc Kesaad. [Jlemak, Kyu OHWJaH NOTEHLHA] 3Hep-

rug opacuja MabayM OOFNaHULI MaBXKYA
f 6yaumn Kepak. AHa nly OOFJIAaHHIIHH TO-
MHUI YYYH MKHCMHM KHYHK AS Macogara
CWDKNTWITAH BaKTha MaioH Kyunapu Oa-

Y — veav S xapran oanementap AA wmmmmM Xucobnai-
Lﬁb—;——’ auk. By As cumkum  dasona uxTHépuit
4s $ Tansab onuHraH s WyHamum 6Viinab comup
66-pacu. 6ynanu ne6 kabyn xunamus (66- pacm). By

Hill KYHHJarura TeHr:
AA = fAs. (28.1)

Oy epaa f, KY4HHMHI § HYHANHIUHMIa NPOEKIIUSICH,

BepuiraH MHcOMa Ml MOTEHUHAs 3HEPrus XHcoGura Gacapuiras-
JHTH YYYH Y MOTEeHUHaJ] SHepPrusHuHr § YKHUHr As KecMmacupary — AU
Kamaiiyiura teHr 6ysamm:

AA = —AU. (28.2)
(28.1) 6unan (28.2) HH COMMDITHPHO KYHHAAFHHH TOMaMH3:
[As = — AU,
OyHjaH
fs = 3% (28.3)

(28.3) ndopa f, HMHr As KecMacuparH Yprasa xuiMaTHHH Gepa-
BH. [, HHHT GepwiraH HYKTaarH KHAMATHHH TOMUII YY4yH JIMMHTTa
yum kepak:

f=—lim3Y (28.4)

U, s ¥k Gyitna6 KyunarasgaruHa sMmac, XaTTo GOIUKA iyHaJHILIap
6yiina6 kyuranza xaM yaraprawaurd yuys (28.4) copmynagars -
Mt U nan s Gyituda XycycHil XocuaapaH HGopaTamp:

f, = %_‘s/ (28.5)
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' (28.5) myHocabar <¢a3zomar¥ MXTHEpHHT HyHaaMmu YuyH, XycycaH,
X, ¥, 2 feKapT KoopAuHara VkjaapH HyHanuuinaps yuyyH XaM YpHHJH-
JHUp:

aU
h=—%
U
fy=—% (28.6)
_
==

(28.6) dopmynanap Kyd BEKTOPHHHI KOOPJHMHATAa YKJapura mpo-
eKUMANapUHK noofanaiian, Arap 6y Tpoekuusiap MabayM Gyica, Kyy
BEKTOPHHMHI y3H XaM auuK 6yjanu (2.8) ra GuHOaH

oUu ou oU
f=— (3l + 50+ 5k ) (28.7)

Marematnkaga

da da da
BEKTOPHH LIy CKa/NsSPHMHr FpajueHTH Aefinnand Ba grada cumeosu
Gunad Gearunanaau (6y epaa a — X, y, z NapHuHr cKaasp (YHKums-

cH). Jemak, Ky4 nOTeHIHa/N SHePrHSHHHT TeCKapH HuIopa GHJAH OJMH-
raH rpajueHTHra TeHI 3KaH

f=—gradU. (28.8)

Mucon Mucon tapukacnna OFHPIHK KYud MaiiloHMHH KapaG ui-
KaMH3. z Ykuu BepTuKas GYinab 1oKkopura fiynantupamus (67- pacm).
KoopauHata yknapunu GyHpaii TaH/a6
OJraHfa MOTEHIHa/ 3SHeprus KyHuaaru-

JeK KypuHHwra 3sra Oynamgn [(27.12) z
ra Kapasr].

U= mgz + const. -~
£=-mg

Kyununr yknapra npoekuusicu (28. 63
ra 6HHOAH KYiHHjardra TEHT:

f,=0, fy=0v fz=—mg- '

L ~—— 3 f=mg

6yHmaH Kyu mg ra TeHr Gynub z ra
KapaMa-KapllH, sbHH BepTHKan 6yiinad
nacrra fyHanraH fgeraH XxyJsoca uMKagu. - 67-pacw.

g

29- §. MexaHuK CHMCTEMAHWHI MYBO3aHaT WapTAapu

EnHk cucTeMafia TyJHK 3Heprua yarapMac Gy/raHH Y4yH KHHETHK
sHeprust (akaT NOTeHuMas SHEPTHSAHHMHI KaMalMIIM XHCOOHra OpTHILK
MYMKHH Xosoc, Arap cucreMa wyHpaaif xonataa TypraH GyncakH, OyH-
Ja MHCM/APHMHT Te3JHKJAapd Hosara TeHr, [OTEeHIHaJ 3HEePrHsicH 3ca
MHHMMAJl KuiiMaTra sra Oyaca, y Xojjga Talky 1abceHp Oy/MaryHua
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CHCTEMaHMHI HUCMJApH XapakaTra Kena ONfMafiiH, shbHH CHCTEMa My-
BO3aHAaT Xxo0JaTAa TypajH.
lynzait Kuau0, énuk cucTeMa Y4yH MKHCMJApHMHT haxaT wiyHnaii
KOH(pHIypalHsacH MaBxKyA OY/JHIIM MYMKHHKH, Y CHCTEMAaHHHI [OTeH-
1{Ha/1 3HEeprusick MHHHMYMHTa MOC KeJlaJH.
CHcTeMa KHCMJAPHHMHT ¥3apo BasMATH rakaT .GMTTa KaTTaJlHK,
MacasiaH x KOOpJuMHaTacH épaaMH OHJaH aHHMKJaHUIIK MyMKHH Gyaran
XOJIHW TeKiupainuk. Mucos tapu-
U kacuaa Ep Ba xjyumac xumub max-
KaM/JaHraH sruarad cuM  OVitna6
CHPNaHyBYH LIapyajaH HOopaT CHc-
TeMaHH KeJTHpHII MyMKHH (68-a

. . PN =T+
ﬁ e £ 1/
U

69-pacm.

pacM). MkxuHun mucos cudaTHpa NPYKHHZ YuHra MaxkKaMJaHraH Ba
ropu3ontTal HyHaNTHPYBUH GViinab CHPMaHYBYM LIApYAHH KYpPCATHII MyM-
KHH (69-a pacm). U(x) ¢yHKuusHMHT rpaduknapy 68-6 Ba 69-6
pacMiappa KentupuaraH. U HUAT MHHHMyMJIapura X HMHT X, Ta TeHr
KHiiMaTaapy Moc kenagm (69- pacMaa) x, AecopManusfaHMaraH mpy-
JKHHAHHHT Y3yHJHTH). U HUHI MHHHMYMJHK MapTH KYHHAard KypHHHII-
ra sra:
du

(28.6)ra Moc papmwupa (29,1) mapr
fx=0 (29.2)
ra Teur Kyuauaup (U caxkar OuTTa y3rapyBud X HHHT' (YHKLHACH
du 19
Gyaranaa e g;)-

[yuaait Kunub, cHcTeMaHMHI ROTEHIHA! SHEPrHSHHHT MHHHMYMHTA
Moc KeJajurad KOHGQHIypaiHacH IuyHAad xoccara srakd, YHga CHCTe-
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Majard JKHCMaapra TabcHp 3TYBud Kyunap Hoara TeHr OGynaad. Dy
HaTHXa U Oup Heua YarapyBuMHMHT GYHKUMSICH OVaraH yMyMHil Xo.l-
A4 XaM TYrPHAHCHYA KCAaIH.

68- pacmaa TacBupaanraH xonga (29. 1) sa (29. 2) waprtnap x ra
TeHT x', Nap yuyH xam (auHu U HUHr MaKcHMyMH YYYH XaM) Gaxkapuaa-
Bepaau. Ulapuamuei’ x nmur 6y xuilMain Ouian GearnnaHagurad  xo-
JIATM_ XaM MyBQsaHaT xogaT Gynaju. Bupox Gy myBo3aHatr x — X, Aard
MyBO3aHaTLaH (api/H paBHWIAA TYPFyH Gyamaiiau: wapyaHu 6y xonar-
AaH GHp 03 uMkapu/ica Oac, AapXos LlapuaHu x’', XojaTAaH y3oJaul-
THPYBUM Kyy tozara kenagu. [lapuaHu TypryH MyBOsaHaT XoJaTHAAH
(YHHHT y4yH X = X,) CH/DKHTWITaH BaKTAa lo3ara KeJlyBUH KyuJap
myHaai #iHanradky, ynap lapyaHd MyBo3aHaT XxoJaITa KafiTapHiira
MHTHIAIH. )

CHcTeMaHMHr nNOTeHLHa ] 3lepr¥ACHHH HQOLAIOBYH (DYHKIIMAHHHT
KYDHRUUWK Mabiym O6ynca, CHCTeMa xapaKaTHHMHT XapaKTepy xakHiaa
KaTop XyJocajap uyHKapuul MyMKuH. ByHu 68- 6 pacmpa TacBHpJiaHraH
TpadHukaaH ¢olijadaHHO TYWIYHTHPAHIMK., Arap CHCTEMaHHHT TyJa 5Hep-
rusick rpadbukia YM3HATaH TOPH3OHTA UH3MK KHAMaTJapura Moc Kejca,
y BakTAa CHCTeMa € x; JaH X, raua OyJraH uerapaja, € xs JaH uek-
CH3JIMKKaya G6ysiraH uerapaja XapakaT Ku/Hmu MyMmKHH. Cucrema
x < x; Ba Xy < x < x, coxara KHpa OJMaiifiH, YYHKH MOTeHIHaJ 3Hep-
THA TYJUK SHeprusifiaH Karra 6yja onmaiigy (MaGoaa wyHpait 6§aras-
Ja, Y Xonja KHHeTHK SHeprus MaHuii 6yan6 xonap 3au). Wynpadh
KUb, x, < x < x, coxa UIyHJail NoTeHUMasa TYCHKKH, cucTeMa GepHi-
raH 3Heprusa 3amacd OWJaH Y OPKAJIM yTa OJIMAC 3KaH,

68-6 pacMpa U HuHr rpadurM opKaJM CHCTeMaHHHI X HHHT Ge-
pHJITaH KUHMATHJArH KHHETHK 3IHePTHICMHH TOMHMII YCYJAM TYLIyHTH-
pHJITaH.

30- §. WapaapHuHr mapka3uit ypHaMLLuU

JXucmnap 6up-6GupHra ypusranga pebopMaudsiaHaad. ByHpa skucM-
JNApHHAT YPHUJMUIJAH OJJIMHIM KHHETHK 3HEepPrusiCH KHCMaH €kH TyJa
paBHLIJA 3JacTHK AedopMauHs NMOTEHIHAa SHEPTHUACH OH/IaH KHCMJIap-
HHHT HYKHM 3Heprusicura ainasain. YXuCMJIapDHHHT HYKH 3HEprusicH op-
THIIM YJIAPHHHT TeMIepaTypacHHH OpTHuiMra ojM6 KenajH.

Tabratoa WKKHM Xua1 ypUAMII TypH MaBxXyZA, OyJap — abcomor
3/1aCTHK Ba abCOJIOT HO3JACTHK ypHaHlLiap. AGCOMOT 3JacTHK YPHJHLI
Je6 WyHmall YpuaHira aWTHAaAMKH, GYHAA >KMCMJApPHHHT MeXaHHK
5HEPTHACH, 3HePrHAHMHT OolKa HOMeXxaHHK TypJiapHra a#JaHMa#jH.
byHpait ypuauwl BakTHZA KHHETHK 3Heprusi 6aTaMoM €KH KMCMaH 3jac-
THK flepopManysi moreHuuasn sHeprusicura aiinananu. KeiimH sca sHcM-
Jap Oup-6HpHHM HTapH6 JacTyiabKu luaK/jura Kairagu. Hatwkapa anac-
THK JedopMaiHsi MOTeHHasN SHEPrusicH KaUTHO KHMHETHK SHeprusra aii-
JIaHaM Ba XUCMJAp MabiyM Te3nMKaap OuiaH Oup-OMPHAAH KOuajH.
By TeanuknmapHMHr KarTamurd OuiaH HyHaJHUIM HMKKMTAa IapTra —
— XKHUMJIaD CHCTEMaCHHHMHI TYJHK SHeprHACHHHMHI CaKJaHMLIHra XaMm-
Ja TYMHK HMIOY/bCHHHUHI CaKJAHMIIMra GOFJHK Gymagu.
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AG6comor HOJ1aCTHK YpHaMmI [y G6HJaH XapaKtepaaHanukH, Gynpa
filehopMania HOTEHUHa/I SHEPTHACH 103ara KeJMANIH; KHCMJIAPHHHT KH-
HeTHK SHeprusick O6aTaMOM €KM KHMCMaH WuKM 3SHeprusra ahjaHagy;
YPHIMIIAAH CYHI TYKHAIUraH luapiap € 6Up Xua TeasuK GHJaH Xapa-
KaT/aHaJH, € THHY X0JaTla Komafy. AGCOMIOT HO3JACTHK YPHJIMIO Bay-
THAa (Gakal HUMITY/JbCHHHT CakJaHHIl KOHYHWMMHa Ga)<apuiajH, Mexa-
HHK SHEPTHAMMHI caKJaHMII KOHYHM 35ca GaxkapuiMafiH —-xap Y
TypAarx — MeXaHHK Ba HUKH 3Hep-
ruanap AVFHHAMCHHHMI caKJaHMUI m, m2
KOHYHH YpHH/MM GYynagu xoJsoc. g -- e_ﬁ_ _}’;@___ X

Bus MKkHTa mapHMHr Mapka- -
3Mil YPHJMIIHHH TeKIUMpHIn GHJan- . m,
rHHa yerapanaHamma. Arap YypH- 5 v Ve
JHIIra Kafap IOapjap YJapHHHT “@"’“‘@"’"
MapKa3aJlapH opKaau YTyBuM TYFpH
yusuK O6yfina6 xapakaT/iaHa@TraH 70- pacs.
6y/ica, YPHIHII MapKasufi ypHJIHII
Jefinnage. Mapkasui ypHJHII BakTHIA KYAHAATH XOsJjapia TYKHALUMIS
103 GepuiUM MyMKHH: 1) arap mapsaap Oup-GHpHra kapa6 MfyHanaérran
6yaca (70-a pacM) Ba 2) arap iapjapiaH GHTTacH HKKMHYHCHT2 KyBHG
eractran Gysca (70-6 pacm).

Ulapsap énwx cHcTeMa XOCHA KHJajH €KH [mapaapra KyHuarad
TaWKH Ky4dnap GHp-OmpHHE MyBo3aHaT/ial Typagu ae6 dapas KumaMus,

ABpan aGCOJIOT HO3/aCTHK YPHJMIUHH Kapab uuxainuk., Illapmap-
HUHT MaccasliapH m, Ba m, YJapHHHT YDHJHIIHrA Kajap Te3/HKJapH
a V,, Ba Vy, OyncuH. CaxnaHHml KOHYHHra OMHOAH IWWapJIapHHHT
YPUIMLWIIAH KefHHrH fIMFHHIM HMIYJLCH YJapHHHI YPHJMIOAAH aBBaJrH
MMFHHAM MMIYJbCHra TeHr GYJIHIIH Kepak:

MV + MaVgy = mv + myv = (my; + mg)v (30.1)
(Vv — LIapsIapHUHT YPHU/IMIUAAH KeiHHTH Te3JHIH, Y HKKaja Iuap YuyH
6up xun).
(30.1) man Ky#Awpard Kequ§ uyHKaau:
— MiVig + MyVa,
v = 1Yo Tee0 T 2 ‘ (30.2)

Vi, Ba Vy BekTopiap O6up TYFpH uH3NK G6Viina6 HAyHaNraHAHTH
YYyH V BEKTOPHUHI HYHAJHMION XaM LIy TYFPH YH3MKHHHT HYHaJIHIOH
6unaH yctMa-ycet Tywagu. Arap 6) xon ypuH/m 6ysca (70- pacmra xa-
paHr). Y xoJaa v BeKTOp XaM Vy, Ba Vg, BekTopsaap Gunan GHp To-
MOHTa {iyHaaraH. bopau-io a) Xon ypHHJAM GyJsca, V BakTAA V BEKTOp
V ,, BEKTOPJApHUHI Kaiichk OMpH YuyH M, v,, KynaiiTva KaTta 6yica,
yiwa BekTop 6yinab fyHanapu.

V BEKTOPHHMHT MOAYJM Kyiigaru ¢opMyna épaaMuia XHCOOJaHHILH
MYMKHH:

— | Mo == Malag (30.3)

my + m, )
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Oy epla v;5 BA Uy Vi5 Ba Vy, BEKTODJIADHHHT MOAYJH; «—» HIIOpa
a) xojra, « 4+ » Huopa sca 6) xoara MoC KeJajH.

OHAM a6CcoMIOT JaCTHK YPHJMILHM KapaG unkaisiuk, Dyupait ypu-
JHIJIAa MKKHMTAa CaKJAHHWLII KOHYHH: HMMIYJBCHHHT CaKJIaHHWII KOHYHH
6unaH MeXaHHK SHEPTUSHHHT CAKJaHHMII KOHYHHM GaxapHJajH.

[IlapnapHHHT MacCa/lapHHH /1, Ba ity GHJaH, YJAAPHUHT YPHJIHLIHra
Kajap T1e3/MKJApDHHH V;, Ba V,, OHJaH Ba HUXOAT, YPH/MILJAH KeHAHH-
TH Te3/NMKJapHHH V; Ba V, GHjaH OGearunafimus, Mmnynbc Ba 3Hep-
TMAHMHE CaKJ/AHULI KOHYHHHH E€3aii/HK]

MV o + MaVgy = MVy - MV, (30.4)
mlvfo m,vgo mlvf m'V; 1 .
Tt =7t (30.5)
(30.4) nu Kyimparuya yaraprupamus;
ny(Vip — Vy) = my(Vy — V). (30.6)

(A® — B?) = (A — B) (A + B) sKauaurmuu xucora omu6 (30.5) mu
KYAHJATH KYPHHHIIra KeJITHPaMH3:
My(Vig— V1) (V1o -+ Vi) = my(Vy — Vo) (Va— Vyo). (30.7)
CHMMeTpusi TylyHYaJapura acoc/aHMG LApAapHHHT Te3JHK/IapH
YpUJHMIIra Kajap Kawjait TVfpH unamk G6yfina6 iyHasran Oyuca, ypu-
JUILAAH KefMH XaM yIua TYFpu unauk Gyfinal iiyHananu aeran ¢uxp-
ra kenmuw MmyMmkun. [lemak, (30.6) Ba (30.7) mary Gapga BeKTOpsiap
KosnMHeapaup. By (30.6) Ba (30.7) /apHM COMRIUTHPHIOAAH KeJHG

Vio+ V1= Vg Vg . (30.8)
YHKAIH 1e6 XyJoca YMKApHUIra UMKOH (epafiH.
(30.8) nu m, ra KynaiiTupu6 Ba umkkaH HaTHkaHH (30.6) nau

aitupu6, KeiimH sca (30.8) Hu mm; ra KynafiTupG Ba YMKKAH HaTHXKaHH

(30.6) Gunan KyuwwG, WwapAapHUHT ypHAMLILAH KeAHHTH Te3JIHK/apUHHHT
BEKTODPJIADUHH TONAMH3:

v, = 2my¥a0 + (M) — My)V1o
my + my
2myVyio + (Ma — my)
my +my
Conan xucobnap Gamapuut yuyH (30.9) HU V,, BEKTODHHHI [yHa-
JIMLIKra MpOeKUHSACHHH O/NaMH3;

= I 2mavyg + (my — my)tyg
my + my '
2my0y9 T (Mg — m; )0sg
m; + my ‘
By d¢opmynanappa v, Ba U,y — MCC BEKTOpJApPHHHL NOAY/JapH
U; Ba U, 3Ca YyaapHHHr npoekuussapuaup. lOxopuparu «—» pmopa

' (30.9)
Vg =

U

0’=

1 (24.7) ra xapawr.
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utapaap OMp-OMPHTa KapaMa-Kaplld HyHa.araH XOaH yuyH, OCTHjaru«-»
Hulopa 3ca GMPMHYM LIap HKKMHYHCHHM KYBHO €TaéTraH XoJ YYyH Ta-
aJIyK MNP,

[Myun xaiin KHAHOG YTaMu3KH, 3/1aCTHK YPHJHLIAAH KEHWH Iapaap-
HHHT Te3JHKJapu OHp Xun Gysa oJiMaiian. XaKMKaTaH XaM Vi, Ba Vy
nap yuyH é€susran (30.9) udomanapuu Oup-Gupura TeHraad Ba yarap-
THDHILJIAD KHPHUTHO KYHHIATHHH TOMaMH3;

Vig = Vg

Jemax, LIapJapHVHT Te3JIUTH Y PHAHLIAAH KejiHH Oup Xxua GY/ulK yuyH
6v Te3JMKJjap YpHJHIUra Kagap XaM Oxp xHJj Gysuumn Kepak 3KaH. Jle-
KHH, MabJAyMKH, OyHAall WapouMTia ypuauw coaup OyJiMaiiaH. DBynpan
YPHINIIAAH KefiMH LIapjap Te3JHTHHUHC OHp Xun OYAMWJMK LuapTy
SHEPrHAHHMHT CaKJ/aHUIL KOHYHMIa 3uj Kejap 5KaH JeraH xyJocara ke-
gamus. [lynpail KHanG HOI/MACTHK YPHMJIMILAA MEXaHHK SHEPTHsA CakJjaH-
Mac dKaH Yy KHCMaH TYKHalllaéTraH [apJIapHHHT HYKH 3HEeprHsicHra aii-
JaHaad, 6y 5ca yJapHM KH3HIIMra ogn6 Kejapnu.

YpHuiaéTraH wiapJapHHHI Maccasiapy Oup-GHpHra TeHr: my = my
6yaran xouHH TekwMpaiirk, (30.9) nan OGyupail apoMTAa KyiMparu-
Jap Keaub uuKanu:

Vi = Vg, Vo = Vyy

AbHU apAap TYKHAWraH BaKTAa Te3JHKJIapHHH y3apo  aJMalliupap
skaH. XycycaH, arap GMp XuJs MaccaJil luiapJjapiaH OMDH, MacaniaH HK-
KHHUNCH YDHJHLIra Kajap THHY Typran Oyjca, Y X0/ja YpHJHLIIaH
KeiiH 6y wap GHPHHYH INAp KaHJai Te3dnK OHsaH KeJHO YpHJraH
6ysca, yuanpait Tesnuk GusiaH XapaKaTJiaHaAy, GMPHHUYM 1DAp 3cCa YpH-
JHUIIAH KefiHH TMHY Xosatra éraju.

(30.9) dopmyna épnamupa IIapDHHHT THHY TypraH €KH xapaKaTJsa-
HaéTraH jeBopra (yHm 4eKcus KaTTa M, Macca/jy Ba YeKCH3 KaTia pa-
aMycau map e Kapall MYMKHH) 3JaCTHK ypPHIraHnaH KejfHHTH Tes-
Jauruan anukgaw Mymxud. (30.9) ndopanapuuHr cypaT Ba MaxpamMHH
m, Ta TaKCHMJlacak Ba #1y/M, KynaiTMara sra 6yJrad ab3ojapHH Tall-
nab 1006opcak, KyHupardHM ToNaMH3:

V) = 2V — Vi

OJimHraH HaTHXajaH kKeauO uMKajHKH, JAEBOPHMHI Te3JMIH Ya3rap-
Mac sKaH. [llapiapHuHr Tessurd 3ca arap JeBop Ky3draamac 6YJca
(vyy = 0) ¥3 iHyHaMHILIMHM KapaMa-kapllM TOMOHra y3raprupajiy; JeBop
XapakaTJaHaéIran Oysaca XaM LWAapHHHT Te3JHIH KaTTalHK JKHMXaTiaH
yarapaau (arap neBop luapra KapLH XapakaTJiaHaéTraH 6yica, y 2uy,
Fa OpTajM Ba arap Jeeop KyBWO GopaéTraH IIapAaH «KO4YaeéTraH» 6y.-
ca, y 2v,, Ta KaMasifin).



. IVBOb
HOWHEPLLIUAJT CAHOK CHUCTEMAJIAP
31- §. Huepuua kyunapu

[Okopupa (13- § ra xapaHr) Gaéu guaunrauuaek, HbloroH KOHyH-
napu dakaT HHeplHas CaHOK CHCTeMalapjardHa TYFpH XxoJoc. Bapua
MHepUHas cucTeMaJjapra Huc6araH GepHJraH »KMCM OHD XHJ1 W Tedja-
HHura sra 6ynaau. VcranraH HOMHepuHan CaHOK CHCTeMa HHepLHaJ
caHoK cHcTeMasapra nucOGataH GHpOp TeanaHHIl GHNaH xapaKaTJaHTaH-
JMrH ca6a6an KHCMHHHT HOMHEpuHa/J CaHOK CHcleMaiard w' Te3JslaHH-
mH w gaH dapiad O6yaann. JKUCMHHHT HHepliKaJ Ba HOMHEepUHas CHC-
TéMaJiapiarn Te3naHHWIapH (apkHHH a CHMBOJ OH1aH  GeardjaidMus:

, w—w =a. (311

Arap HoMHepLHaj CHCTeMa HHeplHaJ cucTeMmara HucOaTaH Hirapu-
JaHMa XapakaT/aHca, Y XO/Ja a HOMHepUHaJ CaHOK CHCTEMAHHMHI Te3-
JaHHWwHra TeHr Oyaand. AdnaHMa XxapakaT BakTHAAa HOHHepLiHaJ
CHCTEMaHMHI TYDJH HYKTaJIapHHUHT Te3JaHHMILIApH TypJaH4a GyJjajgH.
ByHaait xonnapia a HM HOMHeplMaJ CHCTEMaHMHT HHEpLHaJ CHCTeMara
HHcOaTaH XapakaT TeasaHuwud Je6 Tabpudiiad 6ynmaiiu.

®apas KuIAlIHK, OOUIKA MKHCMJAD TOMOHHAAH Oepuiras MKHCMra
Kypcatuiaérran 6apya KY4JAapHUHT YMYMHil Taiukua 3Tysuucd f ra
Tenr 6yncud. Y Xonza HbIOTOHHHHT MKKHHYM KOHYHHra OMHOaH

we= i
m

Houxepunan cavox cucremara HucGaTan TesjaHumby 3ca (31.1) ra
MOC DaBHWIAA KYHMAArH KYpHHHLLA E3HMIL MYyMKHH:

w=w—a=1f_a
m
Wlynpaik kuiu6, arap kucMra kyiuarad Gapya KydyJapHHHT TalIKH.
3TYBYUMCH HOJITA TeHr OyJca xaM JKHCM HOWHepIlHaJ CaHOK CHCTeMara
HucOaTaH — a Te3jaHUMl OH/aH, ABHH TYé yHra—ma ra TEHT Kyu
TabCHpP 3TaéTraHjarugeKk XapakaTiaHajH.

IeMaK, HOMHepnuas CaHOK CHCTeMaJiapJard XapaKaTHH TabpHdua-
ray BaKTHa, arap »KHMCMJIapHHHT Oup-Oupura TabcHpd Tydailiu 103ara
UMKaJHraH Kyumap Ounad OMp KaTopla HHepLHA Kydaapu jeb
atanysyu f;, Kyunap xam (6y KyuJapHH »KMCM MaccacH OMJIaH YHHHT
HHepLUHa/l Ba HOMHEpUMAJ CaHOK CHCTeMaJslapra HHMcOaTaH OJIMHIaH Tes-
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JNaHHuiapy GapkHHHHT KymaliTMacHra TeHr Ae6 o/IMOK Kepak) Xucobra
OJIHHCa, AHHAMHKa TeHIJaMajlapujaH cdoiifaNaHull MYMKHH:

fifp=—m(w—w')=—ma, (31.2)

Y Baktaa HBIOTOHHHHT HKKHHYM KOHYHH TeHIVIaMacH HOMHepIHas
CaHOK cHCTeMafla Kylupgard KYpHHMUIra sra Gysapu:

mw' =f4f,,. (31.3)

Afitunrannapau xyfingard Mucoa GHJAaH TYLWUYHTHpailivK. Apapauara
$puaTunran Kpoumrefinra un €pjaMufa 10K ocuiran Gyucus (71- pacwm).
S . ApaBaua THHY X0/1aTia TypraH éku

TE3/IaHHIICH3 XapaKaT KHJaéTraH
6ysca, un BepTHKas XoJaTaa 6Y-
Jdaay Ba OFHpJMK Kyyd P HH un-
fivnr f. peaknuscH MyBo3zaHaT/ia0
Typagu. 3HAH apaBayaHH W, Te3-
JaHul OHNAH WJrapuiaHMa xapa-

w, KaTra KeJTHpaMH3, Y xonpa un
e  BEepPTHKa/NJaH IUYHAa# Oypuakka
oragukH, 6yuna P Ba f, kyunap-
HHHT YMYMHH TAlOKHJI  STYBUHCH
JKHCMra w, TesJjaHuu Gepagn. P

-

(o) - (9 Ba f, KyuJApHHHT YMYMHH TalUKH/J

7 ?  STYBYHCH HOJII@H &apkjH 6YJH-
IIHra KapaMacjaH KUCM apaBaya

T1- pacu. OuJsaH OOFJaHraH CaHOK CHCTEMa-

ra HHc6aTaH THHY Xos1aTha GyJa-

a4, )Kucm 6y caHOK cHCTeMara HucGaTaH TesJlaHMIUTa 3ra 3MacJ/H-
rmaH ¢opMan paumga P Ba f, KyusappaH TamigapH sHa

f,, = —mw, (31.4)

HHepUHA KYYH XaM TabCHp 3TaéTraHnuri OHJIaH TYLIYHTHPHII MYMKHH,

VnepuHa KyuJapHHHHT KHUPUTHJIHIUH JKHCMJIAPHHHT XapaKaTHHH
nctajiral (MHepUMaj Ba HOMHepUMan) CaHOK CHCTeMajiapaa OHp XHA
XapakaT TeHrJaMaJapd OujaH Hopasauira HMKoH Oepajd.

Hnepuus KywlapHHH 5JaCTHK, TDaBHTALHOH KYYJsap Ba HUIKaJaHHIU
Kyuiapy OH/aH, fibHH »KHMCMra OGOLUKA JKHCMJIap TabCHP KYPCATHLIH
HaTIKacHJa l03ara YHKaJurad Kyusnap OujaH Gup Kartopra Kyiu6 6y.-
Mac/IMIHHY aHHK TYWYHHO on¥m KepaK. WHepuus Kyunapu MexaHHK
XOAMcaJap Ky3aTH/Ma@TraH CaHOK CHCTeMaHHHT XoccasapHra Goruuk. [y
MabHOJA YJaDHH (UKTHB Kyysaap Ze0 artalll xaM MYMKHH.

MHeputs KyulapuHH KHPHTHII YuyH NpHHUMMHAN 3apypaT HYK.
Ipunnunga ueTanraH XapakaTHM JOMM HHEpIHaJl CaHOK CHCTeMara HHC-
6atal TeKWHPUIN MYMKHH. DHpOK aManga XHUCMJIADHHHT HOHHEpUHaJ
CaHOK CHCTeMaJsiapra HucGartaH, Macasad, Ep cuprura nucGaraH, Xapa-
KaTH KH3HKTHpaAW. VlHepuus KyuJapuaaH ¢ofifasaHHIl TerHUIH Maca-
JaHH OeBOCHTa IWIYHZAH CaHOK CHCTeMara HHCOaTaH  TEKLUIHMPHIUra
HKOH Gepagukn, 6y sca XapakaTHHM HHepuHaJl CHCTeMaja TeKIUHpraH-
RarMjaH aH4a COpfapox Oysapu.
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32- §. Mapkasnan KouMa MHepuMs Kyuu

¥3ura nepnenaukyssp yTran z' YKKa HucGaTaH o 6ypuaK Teaquk
Gunial ailnaHyBYH AMCKHH TeKiMpaisuk (72- pacM). Ouck Gunman Cup-
ra YHMHr Kerajura KHinupuiraH, QHCKHHHI MapKa3ura npyHHa épfa-
MHJa MaXKam/laHTaH wiapya aisaHaéiran Oyucun. Juck adfsaHranja
luapya Keraiuja, WYHAad BasHATHH rajlaiiiMKH, YHAa NPYMKHUHAHHUHT
TapaHI/IaHHL Ky4d lapya Mac-
CaCHHHUHT MapKka3ra HHTH/IMa z
Te3NaHHIIra KynaiiT™MacHra, SLHH A
o Rra (6y epga R — puck ie
MapKasMiaH ulapyarasa GyJra

Macota) TeHr Gyaagm.

" Juck GunaH GoFaaHraH ca- \
HOK cHcTeMara HHcGaTaH wiapua
THHY XosaTha OyJagd, UYHKH -
lap4ara Npy)KHHa TOMOHHEAH & 3
TabCHp 3TaéTraH KyujaH Tall- a.

Kapd JUCK MapKasujaH paguyc 72- pacm,

6yilnab itynanrad
fin = ma®R (32.1)

Kyu XaM TabcHp KypcaTagu, Afsianaétran (MHepuHMasn cHcTeMasiapra
HucOaTaH aitlaHaéTraH) caHoK cHCTeMaja losgra Keaysuu (32.1) Kyy
MapKa3iaH KOUYMa HHepUHA KyuH Jefunagn.

AilnanyBuM caHOK CHCTeMajarH TypJH HYKTa/JapHHHT Te3J/aHHIIH
KaTTa/qMK Ba HYHaJIMIIM JKHXaTHRAH HHepHHa/] cHcTeMara HHCOGaTaH Typ-
Juua 6ysaagd. UlyHra Moc paBumiga MapKasgaH KoOuMa HHEPUHA KYuM
JKUCMHHHT alillaHyBUH CaHOK CHcTeMajard BasuaTHra GorHg Oysaiu.

JKHcM afinanyBuM caHOK CHCTeMaja THHY TypaiMMH (UIy BakIra Ka-
Jap 6u3 Qapas KHJIraHHMH3JeK) KM yHra HHcOaTaH v’ Te3aHK GHJaH
XapakaT/laHaiuMH, GyHIaH KaThH Ha3ap JKHCMIa MapKa3fgaH Ko4YMa
HHEPUHA KYuYM TabCHp KypcaTaBepagi.

JXKHCMIapHHHT ep cCHpTHra HMc6AaTaH XapaKgJura JOHP MacaJa/iapHH
aHHK euraH BakTJapia mw% R, cos @ ra TeHr 6y.ran HHepiHs KyuHuW
xHMcoOra o/nMOK KepaK, Oy epaa m—
YKHCMHHMHT MacCacy, wgp — EpHunr y3
yku arpoduia aitmaHMmm Gypuak Tes-
Jurd, Rg, —Ep wapuuuur papuycs,
R @ — XOAHHUHT reorpadMK KeHIJIUrH
fin (131- pacmra Kapawr).

Mawkg. MapkasgaH KoyMa HHep-
UHA KYUHHH KYRHMEarH KYpHHHUIA
y €3M1 MYMKHHJIMTH HCGOTJIAHCHH,

|

|

]

]

i

i
<< : miw, [r’, 0]] = mw®R, (32.2)
~ 6y epfia m— KHCMHHHT Maccach,
73- pacm. ©® — afiJlaHyBYH CaHOK CHCTEMaHHHT
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Gypuak Te3JurH, r’ — UCMHUHT afi/TaHYBUM CAHOK CHCTEMaHHHr Goty-
ra HUcCaTaH pafuyc-BeKTOpH; Oy cHCTeMaHHHT OolUH afiiaHMul  yKH-
HUHT GUpOpTa HYKTacHMra ycTMa-yCcT Tymagu, R Bektop r’ HuHr aiinia-
HUII YKWUTa MNeprneHauKyssap TaWKHa 3TysBuucH (73- pacM).

33- §. Kopuoamc Kyuu

JKueMm aiinanaéTran caHOK CHCTeMara Huc6aTaH XapakaT/aHraHua
Mapka3JiaH KOuMa MHepuus Kyuufad Tauwikapy Kopuosnuc Kyuwu éku
KOPHOJHC HHEDIHUA KYUH Je6 atanyBud siHa GHTTa Kyy to3ara
Kesaad. KopHOJIMC KYUMHMHT j03ara KeJHMIIHHHM KyiMiard Mucosja Ky-
2aTHl MYMKHH. BepTKan VK aTpoduia aitnaHa osagMraH ropusoHTas

JKOHJIallaH JHCKHH odadiauk. [uck-
o ka paguan OA TyrpH uM3NK VTKa-
3amu3 (74- a pacM). O nan A ra
kapa6 v’ reannmk GusiaH Gup wapya
JyMasjaTaMu3. Arap Juck aiinianma-
érran GyJca, y Xojaa wwapya Gu3
ynanb KYiraH TYFpU 4M3KK  G6YViinab
AyManaiau. Arap [QHCKHH cTpesKa
6unaH KypcaTuaraH TOMOHMIa afinaH-
THPCAK,'y BaxkTla LWapya MNyHKTHp
O6unan taceupnanran OB srpu uM3Hg
6yina6 nymanaiiau, wy Gunan Gupra
OyHAa YHMHI AMCKKa Huc6aTaH Tes-
JMrH v’ §3 {VHaNHWHHA §3rapTupa-
au. Jlemak, aiinanaétran cabox cuc-
TeMara HucOataH Wapya ryé yHra
YHHHT V' Tesnurura THk itywanran fx Kyu Tamcup kypcarranmail GV-
salix.

apuauu afinaHaérrar OMCK YCTHAA pajvas] TYFpH uusHK GViinab
IyManauira MaXk6yp srHwl yuyH OA feBopuara yxwam HyHaJTHDYBYH
ypuatuw xepak (74- 6 pacwm). llapua aymasnaranga iyHanTHpypuu Je-
Bopra yHra 6upop f, Kyu 6MiaH TabCHp 3Taad. AillnaHyBuM cHcTeMara
(ouckka) HucO6aTtaH WYHAJHMIIH y3rapMac Te3jHK OW/aH XapaKat/iaHaJH.
Byuu f, Kyu mapyara Kyiimiran Ba v’ Te3JIMKKa nepneHauKyssp fx
HHepUHsA Kyud OWJiaH MYBO3aHAaTJ/alUlTaH/JAMIH OHJIaH TYLWYHTHPHLI MYyM-
ki, Xyaau my fx Kyd Kopuosuc Muepuusi Kyuwmaup. By Kyunu xycy-
cHii xonnap yuyH (31.2) dopMynanan xuaupamus.

1- xoun )XucM papman fiyHaamu 6yiina6 afianuw Ykura nepneH-
JIUKYJsp Yy3rapMac V' TeanuK O6usaH xapaKatnaHaau (75- pacm; aiina-
HHLI YKH PacM TeKHCJHMTHra MepreHAHKyasp). v’ y3rapmac Gyaranaurd
YUyH W’ Te3JlaHHII HOJMra TEeHr Ba MHEPUUS KYuH mw ra TeHr.

BakTHuHr Gupop ! MOMeHTHAa xucM | XosaTha TypHOau ne6 dapas
KuMainuK. By MoMeHTHa KyuMmac caHOK cucTeMara HHMcOaTaH v Te3quK
MKKUTa TalKUA 3TYBUMJAaH uGopat Gysaau: paguyc OYinab TaluKdia
3TYBUM V,; Y MKHUCMHHMHI V' Te3JUrura TeHr Ba pajlycra MepreH/HKy-
JISIp TAIIKWI 3TyBuM v, ', ¥ Moayau Gyiinua @R ra TeHr (R — all/iaHHII

74-pacnt.
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yxumaH kucMraua Gyaran Macoda, @ — afilaHYBUM CAHOK CHCTEMaHHHE
Gypuak Te3JHrH).

df BakT MUHMIA JKUCM XapaKatH HYHa/MIOMHH KYpcaTyBuM TYFpU
uu3uK dp = odt 6ypuakka Oypunanu, xucMm aca 6y TVFpH uM3uK OYi-
na6 dR = v'dt Kecmara Kyuagd Ba HaTxaga 2 Xosatra yraadw. Haru-
aja V Te3JHKHHHT MKKa/la TallKWJ 3TYBYMJIapH XaM  ¥3sapura nep-
neHauKynap dv = v'dp Ba dv,, = oRdp opTTupmMasap onub de Gyp-
yakka Oypuaajd. YHAaH Taulkapn Vv TaWKUA 3TYBYHHHHT MOAY/H
dv ,= &dR = wv’'dt ra opragu. Bynpait 6ynummra ca6ab wyku, 2 Xo-
nataa v HuHt paguycra (xucMm v 6yitna6 xapakaTtnaHajiM), neprneHau-
KyJnap TalKua sTyBuucH @ (R -+ dR) ra TeHrsamué KoJand.

[lynpait kuan6, df BaxT uuMga v T1e3JHK osraH dv OpPTTHPMaHM
yura dv ,, dv , Ba dv, OpTTHpMaJapHHHI (75- pacmra kapagr) iiu-
FUHAMCH cHdaruHia TacaBBYD KHJHII MYMKHH 3KaH: OyHpa 6y opTIHp-
MaJapiaH GMpMHUH HKKHTAacH V' Beklopra MepneHAHKyJsap, YYHHUHCH
sca v’ KalicH HyHaqnur 6Vinab fyHaaran 6y.ca, yira TOMOHra iyHaJ-
ranfnp (dp kyla KHUHK IKaHJMCHHH Ha3apjia TYTMOK 3apyp).

av, /74
‘l Y12 f

)

]

I

&,

%

75- pacu.

dv HHHT TerullsiM TaluKHJ 3TYBUMJApHHH df ra Takcumaad w Te3-
JIQHHITHHHT Kyumac cHcTeMara HucOaTaH TallKWJ STYBUMJIADHHM TOMa-
MM3: W TaWwKH1 STYBUHHHHT MORYJIH

’ dvl] d(P
—_— Ll — _ = 2
1= oR 5 = oR
ra TeHr. By rtamikun 3TyBun v’ ra GoFnuk aMac: y vV =0 ga xam
MaBXyAIMp. By Talkus 31yBuMHMHT m ra KynaiiTmacu 6HMara MabjayM
GynraH MapKa3jaH KouMa HHepuHs Kyuund OepajiM.

dv , Ba dv , HUHT AMFUHAMCHTA TeHT GyJaran dv, TalIKH1 3TYBUH
dt ra GyJMHraHAH CYHI W HHMHT MOLYJH KYyHHAarura 1enr Gy.rau

W TalllKuj 3TYBYHCHHH Gepajy:

w

dvil dv,LZ ,d(P dR ’ [ ’
w,=—t+—r =0 g tog=vota =200

Bextop w = (kearycupa 6u3 yHu w, Gunan Genrmnaiimuz (v) ra
Ba © ra NepneHAMKyasp 6Y,HO

w, = 2[ov’} (33.1)
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KypruHIIAa &3/ MYMKMH (75- pacMAa @ BEKTOP PaCM TeKHCJIHTH-
ra THK Ba OuBra kapab Mymanran). (33.1) TesnamuMi KopHoOAaHC
Te3JNaHHWH Jeiunafd. YHM m Tra Kynaftupu6 Ba HIIOPACHHH
TeCkapHra y3rapTApHO, KODHOJHC HHEDUHS KYYHHH TOMaMH3;

f, = 2miv'ol. (33.2)

2-xo.n. Afnanaétral chcreMara HHCGaTaH IKHCM allaHMW Yxura
THK TeKHCJMKAA €TraH aiyiaHa 6yinab xapakaTJiaHaaw, 6yHaa afinaHa-
HHHP MapKasu yma ykaa éragu (76- pacM). AfnaHaérraH cucremara
Auc6aTaH JKACM MapKasra MWHTHIMa Te3.a-

’ HHWra sra 6ysagH Ba Oy Te3/aHHIU

s2
t—J‘ w = n, (33.3)

y (wh] R
"] AU’ 6y epga n—v’ ra TEK GHPJHK BeKTOp
v 69nn6, afNlaHMIl Mapkasura kapab fyHas-
raHgup.
JKHCMHMHT KyuUMac CaHOK CHCTeMara HHC-
! GataH TeaqurH R pagMycra neprneHAHKY/sp
it G6yaran uxkkdata v° Ba @R TaWlkUA ITYBYM-
/ S JapfaH TAUIKKA TONajgH. v’ TE3JHKHHHT iiy-
- Ha/MLINTA Ba CHCTEMaHHHT afaHuul fyHa/IM-
0 mura kapa6 Oy TallKWa 3TyBuMJap & 6up
XH1, & KapaMa-KapuiM Aysanminnapra sra
76- pacm. 6ynanad, v Te3NHKHHHP MOAYJIM Ky#HAarira
TeHr 6Ynafgu:

v=[v' + R (33.4)

6y epra «¢+» o' Teanuk O6uaaH @R HHMHC OHp XHN1 HyHaJHUIAra
€¢—» 3Ca — KapaMa-KaplIH AyHa/JMILMra MOC KesajM.
Kyumac cHcreMara HucOaTaH XaM KHCM aiiflaHa 6¥fa6 TeKuc Xa-
pakaT KHsag, wy caGabaM W HH KyhMparuda 6ésuil MyMKHH!
S o (v £ 0R)? v’ 3 '
W—E"—_R_" _—R-n+coRn-|_-20 on,
BHpHHYH Ky1umsiyBYH afi/laHyBuUM CHCTeMara HHcGaTaH W' Te3JlaHHLU-
JaH nbopar [(33.3) ra Kapaur]. deMak,
a=w—w =o?’Rn + 20’ wn,
lly ndomara Moc paBHiLZa HHEpUHMs KYYH MKKM1a TalUKH/J 3TyBUH-
ldau ubopat Gynapgu:
f;,, = —ma=mo*Rn F 2mv’wn. (33.9)
By KyunappaH GHpPHHYMCH MapKasJaH KOYMa HHepUHS KyuH, HKKHH-
uucH 3ca — fx KopwoaMc Kyuwaup. ‘
Kyu fx v’ Ba o BekTopnapra nepneHmukyasp O6yan6 KydAujpardua
AifHaaranaup: a) arap v’ Ba OR Te3NMKAapHUHr HAYRaTHILIapH OCup
A 6Yaca, y BakTga MapkasjgaH Tawkapura xapa6 ma 6) arap v’ ra




®R Te3jMKIap KapaMa-Kapu# AyHaaran 6ysca, y Xonpa Mapkasra Ka-
pa6 iiynanran (mactaaru nwopa). AdtHaaH Gy HKKasa XOJHH KyHujara
ndopara GHPIAIITHPHLI MYMKHH: _

fx = 2mv'w). (33.6)

Tonuaran udona (33.2) ra afinaH yxwawgup.

JKHCMHHHET aflnaHyBuYH CaHOK CHCcTeMaja XapaKaTHHHHI HKKHTa Xy-
cycuil XONHHH KVYpHO UHKAMK, SHAM DKMCMHHHT MXTHEpHH XapaKaTh
XO/Hra MypoxkaaT Kunaiiuk. ByHma ymymuiipox Xoa 6Yammu yuys K’
HOMHepiHan caHok cdcreMa K KyuMac (MHepuuan) cucTeMara HucGataH
ailaHHGTMHA KoJMachHaH yHra HHcGaTaH MJrapuiaHMa XapakaT XaM
KuaagH fe6 dapas KuiaaiHK. JlekHH OH3 aBBad yMyMHil XOJMHH TEKUIH-
pHIl BaKTHA2 Kepak Oysajurad GHTTa MyXHM MyHOCaGaTHH YHKapaMH3.

BeKkTopHHHr Ky3raqMac Ba aiJaHYBYM KOOPAHHATA CHCTeMasapHias
FM OpPTTHpManapu opacwpaarn myHnocabat. Vkknra xoopavuarta cHcTeMa-
CHHH ONaiUMK, yJjapiaH 6utracH (yuu K’ GHaaH GenrusiailMH3) MKKHH-
uyncura (K) nuc6ataH o Oypuak Teanuxk OusiaH aiinaHadrrad GYJ/CHH.
By cuctemanaphn mynmad Tana1a6 oJaMH3KM, YJapHUHT 2 BA 2' YKJapH

ait1anmn Yk GH/IaH, SIBHH © BEKTOp GM/IaH YCTMa-yCT TYLUCHH.

K’ cucremannnr Gowin O° HyKTara »Koijawrad 6upop A BeKTOPHH
TeKIMpalMHK. A BeKTOp BaKT YTHIUH OHsan VsrapafH neb dapas kH-
nainnk. Bexktopuuur K KoopanHaTa CHCTeMachja KysaTHJIagurad df
BaKT HUWJATH OPTTHpDMacHHH dA OunaH, Xyamu yina BakT Hunpa K’
KOOpJHHATa CHCTeMacHAa Ky3aTHJaguraH opTTHpMaHH 3ca d'A GunaH
GenrunaiiMua. dA Ba d’A OpTTHpMaJjiap TypJMua SKaHJIATHHH TYLIYHHG
onumu xuiun smac. Arap A BekTop K’ cucreMara HucbaTaH Yarapmac
Ba JieMak, yHHMHr Oy cHcTeMajaru oprrHpMacH d’A Hosra 1eHr (6y xoa
77- pacMpa TacBHpJaHraH) fne6 (apas Kuicak, 6y Hapca $KKOJ ce3H-
napu. Bupok K cucTemara HHcGaTaH A BeKTop @ Te3/HK GujaH GypH-
napn. PacMzan KypHHHG TypuGAHKM
K' cucrema dgp = odt 6ypHumy yuyH
KeTraH df BakT HuHpa A BekTop dA
CpPTTHpMa oJajH. By optrupmanu de
LMHT A ra BeKTOp KymaHTMacH, SbHH
dA = [dp, A] Kypunnipa ésuml MyM-
KuH. XakukaTaH xaM dA HHHT Mo-
Ayan A sinadg ra TeHr 6yam6, dA
ECKTOpP ¥3u 3ca dg Ba A BeKTOpJap
étral (ynap IwyHpail érrad 6{uMuH -
kepakkH, dp maH A ra xapab Oypu-
JUII YHI BHHTHH dA @iyHannmd 6yi-
5126 Kyuriuura onuG KesqMiH Kepak)
TEKHC/IHKKAa MepneHAHKyasp HyHaJ-
ran. Ulynu gallg KuiaMusku, GolH
KoopauHata Gommga Mac, 6ajKH HC-
TaJqraH HyKTaja €TraH BeKTOp y4yH
XyAIM WIyHAail HaTHXKa yukapH. Arap




A BexTop KoopaMHaTa VxJapura HucOaTaH kaHAal XoRNAlIraHJHTHAAH
KaTbH Haszap K’ cucreMa KaHpail 6ypyakka Oypusica, A BeKTop éTraH
Ba 2z’ VKka napassen GyJraH TEKHC/JHK XaM XyAmM lyHAaidl de 6yp-
yakka Oypu/HiLMHH XHco6ra oJjcak, IOKOpHAArH HaTHXaHM TyulyHHO
OJIMILIHMH3 MYMKHH.

Ymymuit xonna d’A oprrupma K’ cHcremana Hoapad apkau 6ya-
ranga K cucremajgarn opTtipMa Kydugard QopMysa OHJaH aHHKja-
HajgM:

dA = d'A + |dg, A (33.7)

Xyaau wy Mynoca®aT 6HM3 XMCM XapaKaTHHHHT ymyljmﬁ XOJIHHU
TeKIIMpPraH BaKTJa Kepak O6y/iajMran MyHOCAaGaTHHHT Y3THHACHAMP.
AHa Wy XO/MHH TEKIUHDHUIra YTaiJMK.

HouHepunas caHOK cHCTEMANa KHCM XaPAKATHHUHT YMyMMii X0,
Hxxura K Ba K’ canok cucremanapiH oJaisuk (78- pacm). Bysapaan
6upu K uHepunan 6ymub, Hk-
kuHuucd K’ aca K ra HucGa-
TAH MJrapuU/laHMa XapakaT KH-
Jaull 6usaH 6upra 2z YKKa J0oHM
napaJuJiesq KoJayBud 2° VK atpo-
¢dHuaa TekHC alJaHCHMH (0 Bek-
.TOp XaM, KaTTaJIiK xaM iiyua-
JMUI KHXAaTAAH Yarapmaian).
Monamit HykTa m nuur K cuc-
TeMara HHcOAaTaH BasUATH

paauyc-sekTop Ounau, K’ cue-

Temara HHcOaTaH Ba3HATH 3ca

r' paauyc-BekTop OusaH Oes-

78- pacm. runaHagu. By BekTopnap Gunad

K xooppuxata cucremach 6o-

mugan K’ cucteMa Gouraya yTKaswaram r, pagmyc-BeKTOp opacHaa-
FH MyHOCa6aT Ky#ujaruqa GY/MWH paBInaH :

r=r,+r’. (33.8)

m HyktanuHr K cucremara wuucGatad Tesndrs Tabpupra GHHOaH
Kyfuaaruua:

dr
V== 33.9
- ( )
K’ cucremara Huc6aTaH Te3JHTH 3ca
, d’r’ .
=21 33.10
” ( )

ra Teur, Oy epaa d'r’ opkanH r’ papuyc-BeKTOpHHHT K’ cucremara
HHCOaTaH OPTTHpPMacH GesiTHJIaHTaH.
(33.8) ra 6uHoaH r paauyc-BeKTOPHHHr K cHCTeManars opTTHpMacH
KyAHfarura TeHr:
dr = dr, + dr’. (33.11)
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By epaa dr’ —r’ pamuyc-BekTopHHHr K cucTeMajaru oprtupMmacit. By
10KopHza [(33.7) ra kapaur] amukaanranura 6uHoan K’ cucremaga Ky-

saTunamuran d'r’ oprrupMa 6maan [dg, '] = [or'} df BekTopiaH Taiu-
KHJ TOMNraH: _

dr’' =d'r' 4 [er']dt. (33.12)

Cyurrn myHocabathu (33.11) myHnocabatra Ky#nG Kyitugarn ugo-
jara sra 6ysamua.
dr = dr, + d't’ + [or'] dt.

By udopaun df ra 6yqau6 Ba (33.9) xamza (33.10) napuu Xxucobra
onub Kyingary ¢opMysaHH TONAMH3:

V=v,4 Vv + |or], (33.13)
GyHpa v, =%’—K’ cucteManuHr K cucreMara HucGaTaH Harapuian-
Ma xapakaTtH TeajiHrH. Arap K’ cucteva daxaT mirapuiaHMa Xapakar

Kuaca, y Xonna o = 0 pa (33.13) dopmysia 6usra Tamum 6yran (17.3)
¢dopMmysara aiilaHaJd. Vo Ba v’ Te3HMKJap HoJra TeHr OVJaraH xosija
(33.13) pman (11.4) dopmyna kKenud yuKagM.

Ouan (33.13) Omaan ncpouaﬂaﬂyaqu_v BeKTOPHUHT K cHcTeMana
Ky3aTHJlaZMraH OPTTHPMACHHHM TOMAM/IMK » = CONS{ SKaHJMIHHH XHCOO-
ra onu6 KyHHMIAarHHH TOMaMHM3: _

dv = dv, -+ dv’ 4 o, dr’].

By ¢opmynana dr’ Hu yuuHr (33.12) kuiimat OunaH, dv’ uM sca xya-
ou (33.12) ra yxwauw ndona GHIaH aaMalITHPANITHK:

dv' =d'v' +[dg,v'] =d'v' + [ov']d!
(dv’ —-v BeKTOpHUHT K cucTeMajia KysaTH/IafiuraH opTTtupMacH, d'v

sca v/ HuHr K cucTeMajaru opTTHpMac). Y PUH a/IMalUTHPHILIAPAAH
KefiuH Kyfuaarn HpoJaHu ToNaMHa:

dv =dv, 4+ d'V' + [ov']dt + [0, (d't" + o'} dt)].

Bektop kynaitmMaHuHr AMCTPUOYTHBIMTHAGH Qoiifananub, Tomuaras
NGOAAHHET CYHITH KVIIHIYBUMCHHHM [w, d'T'] +- [0, ([oF) dtf)] KypuHHIL-
Ja é3mu MyMmkuH. Iemak,

dv = dv, + d'V’ + [eV']dt + [0, d'T'] + [, [or']] dt,

(cyurru KymmnyBuuMja ckansp KynaiTyBud df HH BeXTop KymaiiTmMa
Genrucd ocTHAAH 4HKapuS 10060paHK).
Tonnaran udogaun dt ra 6ynaMus:

jj ‘fj”+—+[mv1+[5 —]+[co [or]].

d'r’ o
—f V' ra Tewl Gyaranqnru yuyd GMDMHYM HKKHTa BEKTOp KymaiiTrMa
6up-GMpHra yxmaim Ba yJapHu Gurta 2 [0V’] KYMIyBuMra Guphati-

dv
THPHII MYMKHH. — XOCHJIa Tabpudra OWHOAH m HyKTaHWHT K CHCTe-
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Majard W TE3/aHWLIM, XYAAHM IIyHra yxwaw w’'— m HyKTaHuur K’
cHcteMajard TeasaHMinH. Ulynaaét kuaud,

w=w,+w 4 2{ov] 4 {0, {or']], (33.149)
6y epra W, — K’ cuctema KoopauHaTa GoWMHHHT Teanawuwd (K’ cuc-
TeMaHHHI «HJATapHJIaHMa» Te3JIaHHLLH).

31- § na a=w — W’ BeKTODHH m ra KymaliTHpCak Ba WIIOPaHH
TeCKapHra a/iMaillTHpcak, HHEepuusi KyuyH TONHJHIUHHK afiTran SAvK.
(33.14) ra 6unoan

a=w—w =w,+ 2[ov]+ [0 [0, ]
IleMak,
f,,= —mw,+ 2mvoe] +mlo, [ro]] (33.15)

CYHITH MKKHTa KYUIHJIYBYHHHHI HILOPACHHH Y3rapTHpUII Y4YyH Kynaii-
THPYBUHJIADHUHT YPHUHH ajmamitHpuiagn. (33.15) dopmyna HHepuus
KYUMHHHT Gapua TYpJApHHH Y3 HYHra oJajH.

Macanan, arap K’ cucreMa K cuctemara Huc6aTaH ailaHHWCH3
GakaT uarapuiaHMa xapakat Kusca, HHepuus Kyud f,, = —mw, ((31.4)
¢opmynara Kapanr]. AjiranmMa XapakaT XaM 103 Gepaétran 6y.ca, Ky-
wnmua fx = 2m[v o] {(33.2) dopMmysara kapaHr] KOpHOMMC KyuH Ba
fux. —m[co [ m]] MapKa3fiaH KouMa HHepuua Ky4H l03ara KeJaj.
Mapkaspan kouMa wWHepuust KyuuHH fy. = mw’R xypunumza xam
€3ca 6ynagu [(32. 2) cdopMynara Kapasr].

Il]yx-m scnaTHG YTaMH3KH, KOPHOMMC Ky (akaT IHKHCM ¥3 Basus-
THHH ail/IaHyBUK CaHOK CHCTeMara HHMcOaTaH VarapTHpran BakTAArHHa
103ara Kenaau (v =0 Ja KOpHOJHC KYYHHHHT HojacH HoJra aiisia-
HajgH). $lHa WyHH KAk KHJIaMH3KU, KODHMOMHC Ky4d JIOMM adsaHuLl
YKHTa TIepneHAMKYAp TeKHUCIHKAA ETaiu.

Kopnonuc uHepuna Kyun HaMOEH GYaajuraH xapakataapra Muco.-
Aap. YKuCMJapHMHT ep cupTura HHcGaTaH XapakaTH OunaH GOFJHK
6yaraH xopucasiapHH TYIIYHTHPAaETraHAa Kym XoJsapfa KOPHOJHC Kyu-




JapUHHM XucoOra oJMIIra TYFpH Kenaau. Macanan, KHCMNap SpPKHMH
TyWaéTraHAa yJapra KOPHONHC KY4YH TabCHP KHJIMG, YJapHH OCHJIHII
yy3HFMAAH uiapkka Kapa6 ofaMpaav (79- pacM). By Kyu 3KeaTopia
MakcuMyM 6Vau6, KyTbnapia Hoara aisiaHajH.

Yuu6 GopaéTraH CHapsil, KOPHOJHC HHepuMs KydJapH TabCHPHAA
oraau (80- pacm). llluMonra kapa6 Typras 3amGapakjad VK yauiraHga
CHapsaj LIMMOJMA sIpHM Wapja rapbra, kaHyGHA spHM IODapha sca xa-
ny6ra oraau. Mepuanan 6yinal kany6ra kapa6 oOTWIrania orui Ay-
HaJHULIAPH IOKOpHZAarHra Teckapu O6ynagH. K-
patop Gyiuab arap Fap6 TOMOHTa Kapal VK yauJ- W[
ca, KOPHOJIMC KyunapH cHapaiH# Epra kapa6 _
GocamH, arap Vi LIapK TOMOHra ysuaral 6y.ca,
y BAKTAa KODHOJHMC Kyu/apH CHapsHH IOKOpHra
Kapa6 Kytapaau. Mepuauan Gyitna6 nxtuépuii
Aynammpa (wuMosra €xu xamy6ra) xapakart-
JIaHAETraH KHCMra TabCHD KHJAYBYH KOPHOJHC
Kyud UIMMONHM{i APHM Iapia Xapakat fynanu-
wura wucGaTan YHrra, KaHyOuit spuM liapja
sca yanra Kapa6 AYHa/raHAHCHCQ MIUOHY XO-
CH1 KWIMWIHH  KHTOOXOHHHMHT y3ura XaBoJa
Kunamu3. By X0 ZoMM IUMMOMHi sApHM Iuapia
JapénapHHHT YHT KHPFOFH Ba ManyOu#t sApuM
mapia 3ca —uan KHPFOFH  IOBHMMIIHIa  OJHG
kenagu. Xyamu my cababjap MKKH H3JH TeMHP
HYNAapHUHT H3JIapH TYpP/IHYa eJHPHJHIOHra o/u6
KeJajH.

Kopuosuce Kyusnapi MasiTHHK TeGpaHraH BakT-
Ja XaM HaMoéH 6ynaam. 81- pacvpa MasATHHK
JOKUaCHHUHT TPaeKTOpHsicH KypcaTuaran (copia-
JMK YUyH MasiTHHK KyTOja oinamira ze6 da-
pa3 guanarad.) Ulumonnit Kyt61a KopuoJauc Ky-
ud NOHM MasiTHHK topHIM 6Yinab yHrra, kany6uii spuM lapaa sca—
yanra iyHanran 6ynagu. Hatmkaga Tpaek TOpHAHUHT KYpUHMIIM po3eT-
Kara (Hagwra) yxmaiiny.

Pacmaan KYpHHHO TypHOIHMKH, MasTHHKHMHMT TeOpaHMII TeKHCJIHIH
Epra HucGataH coaT cTpeskacH 6¥#na6 Oypisagd, Oysga y OHp cyT-
Kaja GHp MapTa aiinaHagd. [eJHOuEHTPHK CaHOX CHcTeMara HucOaTaH
axposl Oolikaya TeGpaHHl TeKucaurH yarapMaiign, Ep sca yHra uucta-
TaH GypHsub, 6uUp cyTkaga OMp MapTa aiylaHajmH.

leorpaduk KeHrqHrH ¢ Oysray Koiiga MasTHHKHUHET Te6GpaHHI
TeKHUCJHrH Oup cyTKaga 2msing O6ypuakka OYPHJIMIIMHE KYpcaTHI
MYMKHH.

Ulynpadt xuaHO, MaSTHUKHMET TeGpaHMIl TEKHCJIHTHHH KysaTuu Ep-
HUHT ¥3 YkH aTpodmaa aiinaHHiMHH GepocHTa Hc6oT/Map sKaH (GyHpail
MaKcaJsiap yyyH MymkasJaHraH MasTHukaap Pyko MasaTHukgIap He6
atajajH). '

81- paem.



VBOb
KATTHK YXHCM MEXAHHKACH

34- §. Karmug mucm xapaxkatn!

Mygapaumana €M3 KaTTHK JKMCM XapaKaTHHMHE HKKH acoCHil TypH
WirapuiaiMa Ba ailJlaHMa XapakaT Typsapy OuJiaH TaHHLIJHK.

WarapunanMa Xapakatia »KHCMHHHT 0apya HyKTa/JapHHHHI GHP XH.T
BaKT Opa/MKJapHia KYUYHLIM KaTTaJHK Ba HYHA/MUIM MHXaTHgaH Gup
xua 6ynaam, wy cababaH Gapua HyKTaJIADHHHT TE3JMMH Ba Te3/aHHUIH
BAKTHHUHI Xap OMp MoMeHTHAa 6up xun O6yqagu. Ly cadabau GyTyH
JKHCMHHHT (MacasiaH, YHHHI HMHeplLHs MapKasWHHHI) XapaKaTHHH Tyna
XapaKTepJaMOK Y4yH YHHHI OHTTa HYyKTACHHHHI XapakaTHHH OHJIHLLI
kudos Kunagu. '

AfinanMa XapakaT BaKTH[a KATTHK MHCMHHHI Gapua HyKTaJapH
MapkasJap aiJasuil Yku 1e6 aTanyBun OHp TYFPM UYM3HK YyCTHAA
wofinawran afinananap O6yina6 xapakaTyadamy. AjsanMa XapakaTHH
TabpHdwiall yyyH ainaHuil YKUHUHT (asogarM Bas3UATHHM Ba HCM-
HUHT BaKTHMHT Xap OMp MOMeHTHjard 6yp4ak Te3JIMTMHH OepMoK Ke-
pax. '

Mabaym 6yauninya, KaTTHK MHCMHHHI MXTHEDHH XapaKaTUHH OKO-
pUAa 3CNaTHJAraH HKKHTA aCOCHH XapaKaT TypJApHHHHT HHFHHIMCH
cHdaTHAa TacaBBYp KH/MLI MYMKHH 3KaH, DyHH siccH XxapakaT XoJH
YuyH, SBHH JKHCMHMHI Gapua HyKTajapu Mapasjes TeKHC/IHKJapia
Kyyagurad Xos yuyH KypcaTamu3. flcCM xapakaTra LUH/JMHIDHHHT Te-
KuC/HK 6Vina6 ayManaHvwd Mucosm 6yqumu MyMmkuH (82- pacwm).

Katrug ucMuuur [ XosaTgaH 2 xoJaTra HMXTHEDHH KYUHIIHHH
(82- pacM) mKkuTa KyumwHHHr / Xxonataad /' éku [” xonaTra nisra-
prjanMa Kyuuur Gunad 0 éku 0" ¥
arpoduga OYpHJIMIUHHHT  HHFMHINCH
cudaTHAa TacaBByp KHJMILL MYMKHH.
Papwanky, kjuniuHy GyHaail Hirapu-
JIdHMa Ba aiiJlaHMa KyuHiura axpa-
THIIHH YeKkcH3 Kyn ycyanap 6unaH
amanra oWHpUI MyMKHH-Y, OHpOK
Xap KaHaal xon4a XaM HCM an16aTTa,
6ip xun @ OGypuakka GypHiamH.

Okoprpa afituiranura Moc pa-
BHIIJA KHCMHHUHI OHpOp HYKTacH- 82- pacw.

! By 6Go6ma 45- § pan Gowka Gapua ofinapaa aBeosOT KATTHEK, XKUCM Hasapia
TYTHAGTI.
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HUHC 3/1eMEHTap dS KYUMILMHH MKKHTa «MJrapHjanMa» ds, Ba «afinaH-
Ma» ds,, KYuMIIIAPra a:KPaTHIL MyMKHH:

ds =ds, + ds,,,
OyHpna ds, KHCMHUHT 6apia HYKTasapH y4yyH Oup XxuJ.

ds KyunwunM GyHJaH aKPaTHUIHH IOKOPHAA KYpPraHuMH3neK, TypJH
ycysiap GuniaH amanra OWIMDHMII MyMKHH, OyHia xap ras ds,; Bads
Jap xap xua Oyaca xaM, JKHCM- e
HUHI  allJlaHMa KYUMIIH  KHCM-
Hi OMp xua1 d¢ Oypuakka (6HpOK
Typnu Vgaapra Huc6aTan) Oypuul
OpKaJ/IH aMajra OLMpHJIAfAH.

ds HY Teruwnu d! BakT opa-
JUFUTra TakcHmnal, HyKTaHHHT V
Te3JIMTHHH TONaMH3:

ds dsy dsap;

V=g=a Tt VetV

6y epna v, uarapujanMa xapakat 83- pacwm.

Te3/IMTH Y XKHCMHUHT 6apua HYKTa-

Jlapu yuyH Oup xuj, v’ 3ca — aiinaHHll HaTHIKaCHAA 03ara YuKaurad
TEe3/IMK y XHCMHUHT TYp/IM HyKTasapH yUyH TypJHua.

Hlynaalt kpnu6, KaTTHK MKHCMHHHT $ICCH XapaKaTHHH MKKHTa xapa-
KaTHUHT — V, Te3NUK/AM WJrapuiaHMa XxapakaT OunaH o 6ypuak 1es-
JUKAH (82- pacMaa ® BeKTOp pacM TEKHCJMIMra THK 6Yau6, pacm op-
KacHra kapa6 i#ynanraH) aliJlanmMa XapakaTHHHI HHFHHAucH cudaTnaa
TacaBBYP KHJIMIU MYMKHH 3KaH. Mypakka® XapakaT xakuparu OyHaait
TacaBBYpHH Ky fiysnap Guuian aManara owHpHI MYyMKHH. By ycyanap
Sup-6MpHIAH V, Ba V' JIAPHUHr KUAMAT/IapH TYpJHYa 3SKaRJHTH OH/IaH
tapK Kkuaca xa™m, ynap OHp xua o Oypuak TesJHMKKa MoC KenaiM.
MacanaH, TekMCJIHK yCTHAa cHpnaHMaciaH JAyMallaHa8TraH uHJHHAD-
HHHT XapakaTHui (82- pacM) v, TeaJuKJM HJArapusiaHMa xapakaT Ba
6up magraa « Oypuak Te3nHK OHiaH VK arpoduna afiyaHdm éxu
V, = 2V, Te3JMKJM MIrapuiaHMa XapakaT Ba ywaHpal o Oypuak Tes-
Jaux 6unad 0" YK atpoduga aiiamuul EKH HHXOSIT, aHa dakaT ywaH-
Jail 6ypuak @ TeanuK OujaH O’ YK atpodupa aitnanuul cudatupa Ta-
CaBBYp KHJHII MyMKHUH.

Kartug kucMHHHr Mypakka® XapakaTH KailCH CaHOK CHCTeMara
HUcOaTaH TeKwHpljaétran OyJsca, Wy cHcTeMan Kyumac jneb osb,
JKHCMHUHT XapakaTHHH Kyumac CHCTeMara HucOaTaH Vv, Te3JHK OuJaH
XapakaT/iaHaéTran caHoK cucTeMaza © OypyaK Te3/HK OusaH afilaHHul
1e0 TacaBBYyp KHJIHMIL MYMKHH,

[ PajHyc-BeKTOPJH HYKTAaHHHT MHCMHUHI afilaHdWM Tydafinn 1o3a-
ra Kenran v’ yu3nkAM Te3NUTH gyiiuparura TeHr (84- pacm)

v/ = [or].
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Hemak, 6y HYKTauHHT KHCM MypaKKa6G XxapakaT KHAraH BakTjard Tes-
JIMCH KYHUAard KypUHHIUAA €3HJMILH MYMKHH

V = v, + [or]. (34.1)

Ulynpait nykTanap MaBxyaKH, (ynap »HCMHMHT MYHJa EKH YHHHT
TallKapuCKHia €THIIH MyMKHH) y/nap MKKasa — WJrapuiaHMa Ba aiisiaH-
Ma XapaKaTAa HMIUTHPOK 3Ta TypuG, KyaraiMali Konaid. XakukaTa
XaM, GepuJraH Vo Ba @ Y4YyH JOHM IIYHAAH I HY TOMMIU MYMKHHKH,

6ynpa (34.1) Honra Tenr 6ynapu. Papas xunai-
o | JIMK, GepwjraH MOMeHTJa HArapujaHMa XapaKafT-

2 PR JIAHAETTaH CaHOK CHCTEeMAHHHT Te3JHIH V, Ta TeHr
6ysacun (85- pacm). By cucremaga xHcM cTpesika
6unaH Kypcatmnran AyHanuuan o Gypuax Tes-
JUK OHnan  aiaHaérrad G6Vacud.  Alinanmno
6unan Gornvyg 6yaraH v’ Te3JMK TYp/H HyKTaJap
YuyH pacMia KypcaTunrauiek kufiMaTnapra sra.
O’ HyxTa yuyH V'g Ba V' Te3/JIHKJap KaTTaJHK

84- pacw. JKHXaTAaH TeHr Ba HUYHaJMLLIADH KapaMa-KapIuH-
aup. Hemak, 6y HyKTaHHHI KYyMmac CaHOK CHC-
TeMara HHCGaTaH Te3JMTH HOJra TEHT.

Wy 6unan Gupra, arap ® Gunan BEKTOp KynaliTMacn — v, BeKTopra
TeHr 6ysaraH Kamuaa OuTTa r BEKTOp MaBxyl Oysca, y BakTAa KaTop
BEKTOpJIap MaByKYJKH, YJIapHHHT @ ra BeKTOp KymafiTMacH XyjijH LIyH-
Jaii HaTka Gepagu: @ HHHr 86- pacMjga TacBHp/iaHraH HCTajraH r

/ey l'
’,6—00

85- pacwm. 86- pacm.

BEKTOpPra BeKTOp KymaiiTMacu GHp XM KaTTaJHKKa Ba GHp xun fifHa-
Jvmira sra 6ynagu. ByHpa#t pagHyc-BekTopnap GHJIaH aHHMKJaHanuras
HyKTaJap KapasaéTraH BaKT MOMEHTHEa XapakaTcus G6ynagu. By Hyk-
Tasap pacMiaH KypHHMG TYpPHOAWKH, GHMD TYFPH UM3HK YCTHaa €THO
OHWA afimaHumM YKH Ae6 aTagyBuH YKHH XocHn kHagH. OHHH aii-
JIaHHLI ymmmlr Ba3naTH KyaraiMac CaHok cucTeMara HucOaTaH Ba
UCMHHUHT Yaura nuc6aTaH yMyMaH afiTrasgi, BakT YTHwM GHiaH V3-
rapa Gopanu. Hdymananaétran uwinHap yuyH (82- pacm) onui O ¥
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QHAMHAPHUHT TEKHUCJAHKKA Teru6 TypraH uu3ufFM GHJaH ycTMa-ycT Ty-
wau. IHAMKEAp AyMasjaralHiaa oHMM YK XaM TeKHeauK Oyiiab (abHH
Kyumac CaHOK cHCTemara Huc6aTaH) XaM WHJIMHAD CHPTH 6¥ila6 Kjuu6
I0pazH.

JKncMHUHT Gapuya HYKTanapMHHHT BaKTHHHT xap GHp MOMeHTHAArd
Te3NMKJIAPHHH Terdulnu oHMil YK aTpoduia alnanviuy Tydaiau lo3ara
KeJagn fe6 xucobnaml MyMKuH. JleMaK, KaTTHK MHCMHHMHI SICCH Xapa-
KaTHHH OHufl Yxaap aTpodupa KaTop KeTMaKeT 3I/eMCHTap aiJaHMul-
JapaaH HbopaT me6 Xucobnaul MyMKHH.

YMmymuii xon1a xapakaTHH (ficcH sMac) ohuil VK aTpodyaa aitnaHum
Gunad my yg 6VitnaG warapunanMa KyuumjgaH uGopaT ne6 TacasByp
KWJIHI MYMKHH.

35- §. KarTHK mHCM HHepPUMA MAPKA3MHHUHI XAPAKATH

YucmHu anemeHTap Am; Maccanapra GYsn6, YHH y3apo BasHATH
yarapmailiuran MopAHi HYKTasjap cucTeMacH fe6 TacaBBYP KHJIHMII MyM-
KHH. AHa Wy 3s/leMeHTap MaccalapfaH HCTaJaraHd GHp BaKTAa 3/neMel-
Tap Macca TeKIIHPHJA&TraH XHCMHMHT OollKa 3SJeMeHTap MaccafapH
GunaH y3apo TabCHPJAWMILM TydaiaH 103ara KenajuraH xam HUKH
Kyunap XaM TalluK{ Kyusap TabCHpH ocTHaa 6VauMmm MyMxuH. Maca-
NaH, arap xkucM EpHHHT TOpTHII KyuH TabcHpuaa TypraH 6Vyaca, y
Xo/ja MMCMHMHI Xap Oup 3JjemeHTap Am, maccacura Am,g ra Teup
TalKH Ky4 TabCHP KHNaZH.

Xap 6up ssemenTap Macca YuyH IbLIOTOH HKKHHUH KOHYHMHUHP
TeHrnaMackHu €3ai/HuK:

Amw, =1, +F, (35.1)

6y epaa I, — 6apua MUKH KYYJNapHUHT TeHI Tascup 3TyBuucH, F, sca
Gepuarad sjeMeHTap Maccara gyiduarad Gapya TallKH KYuJapHHHE TeHr
TabCHp 3TyBuHcH. (35.1) TeHrnamanapHH XamMa 3JeMeHTap Maccaqaap
fivPUHANCH yuyH €3u0 KyHHJarMHY TOTAaMMU3:

Damw, = X, + DF,. (35.2)

Bupok cHcTeMaga TabCHp KypcaTyBud Gapua HUKH KYYJAPHHHT {H-
Bunanc Hoara Tenr. UIyHuHr yuyn (35.2) TeHrnama Kyiimparu conla
KypHHHIra KeJaau:

Yamw, + XF, (35.3)

Gy epaa YHI TOMOHAA )KHCMra TabCHP KypcaTypun Gapya TalUKH Kyd-
JAPHUHT TEHT TabCUp 3TYBYMCH Xocua Oysaau. (35.3) TeHrsamaHuHr
Yanm TOMOHHAA TYpra® HHFMHAHHH >XHCMHHHT /M MacCaCHHMHI YHHHD
MHEpUHs MapKasH W, Tea/aHUIIMra KynaiTmacH GWaaH aJMalITHPHLL
MYMKHH, XaKHKAaTaH XaM WHEpLUMs MapKasHHHHT paguyc-BeKTopH [(23.1)
ra kapaur| ky#ugardara Tesr:

_ E Am;ry
B m

Fe
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by myHocabGaTHH BakT OYfinya HMKKH wmapTa jupdepeHunasnab Bsa
r, =W, Ba I, =W, 3KaHJUIHHH XHcOOra oJH6 KyHHIarHHH E3Mm MyM-
KHH: '

mw, = zAml wi. (35.4)
Hevag,

mw, = N F, (35.5)

GyHAaH KYyHMJArd XyJjoca UMKaJH: NACCACU HUCMHUKS MACCACUSA MeH2
Ojacan modoud nysma mucmea gYiusean Oapia Kywiap mascupuda
KaHOAL Xapakamiauca, KAmmuk XUCMHURZ UHEPYUR MADKA3L XM
wyrdal xapakamaaradu. _

Arap KaTTuy MHCMHMHI MaccacH GMJaH YHIa TabCHp STYBYM Kyunap
aHuK 6Vyusca, (35.5) TeHrslaMajaH KaTTHK JKHCM HHEpLHS MapKa3suHHHT
XapakaTHHH aHHKJaW MyMKHH. Mlarapunanma XxapakaT yuyH 6y TeHr-
namMa (akaT WHepIHS MapKasHHHHITHHA 3Mac, GajKH JKHCMHHHI HCTaJ-
ray Golika HYKTACHHHHI Te3/IaHMILMHH aHHKna6 CepajaH.

36- §. KatTuk XMCMHUHT ainanuiud, Ky4 MOMEHTH

JKHeMHHHE KY3Fasimac VK aTpoduiarH xapakaTH HHMa GHJaH aHMK-
JQHHUIIMHH TOMMIN YUyH Kyiujaarn Taxkprbann kapab uMkamu3. Yujapu-
ra GMp XM OFHp m IOKNap MaxKamJ/aHraH eHFHJ KpecT lIaKJHAard
KHCM Onailink (87- pacm). KpeCTHHHI Mapkasura MOFOHAJH LIKHB Yp-
natamus. Dy KpecTHH wkHB OunaH OvprajMkjia Vkka lIyHAait ypHaTa-
MH3KH, 6y VK aTpopuaa ajtsaHWLI
HAeApaH  HMIWIKANAHMLICH3  COAMp
6yJICHH.

VINHHHT YYMHH LIKMBHHHT MO~
FOHasapHlaH OupHra Maxkam.:a6,
6y MNHM IIKMBra ypaiiMH3 ra hn-
HMHT 3DKHH YuHHH OJOK cpiaai
VTKa3u6, yuura P 10x 60Fnas octbd
Kysamua. Arap P 1oKHH KYiHG 10 50p-
caK, Kpect optH6 6opyBuH © Oyp-
yak TeaJMK OHJaH TeKHC Te3na-
HyBYaH aisiaHa OoulIafH.

FOKHMHT P OFMpJHMIHMHH, IIKHB-
HUHT [ pajMyCHHH, IOKJapHHHT m
MaccacHHH Ba YJIapHHHT YkJjapiaH R Y30KJMrHHM {3rapTpuG, Oy ¢ak-
Topiiap B Gypuak TeajaHMIUMra KaHAail TabCHP KYPCATHIUMHHM TeKILH-
paiiiuk. ByHpail Tekumpuuiap HaTHKacHAa KyHHAArunapHH aHUKJai-
me3: f§ 6ypuak TeanaHmm:

1) MNHMHT f Tapawraurura Ba IIKWBHUHT [ pajuycHra TYFpH Tpo-
NOPLHOHA;

2) IOK/MapHUHT fm MaccacHra Ba aiJaHMIl YKMAaH toKjapraa 631«
ran R MacoDaHMHT KBajpaTHra TeCKapH INpONOpPLHOHAJ.

87- pacm.
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Henak, ailnaHMa XapakaTHMHI TezJaHHWIK (akaT 3KHCMra TabLCHP .
3TYBUM [ Kyurarusa sMac, GajiKH aflaHHl YKHAQH KYYHHHT TabCHp
yuanrurauya 6yaran [ macodara xam Goraux skaH. Kynaiitma [/ aiina-
HUII yxura HUcGaTaH Ky4Y MOMeHTH Je6 aTanyBuHM KaTTaJIHKHH Oe-
pajH.

Ulynunraex 6y Kapa® uukuaraH tampubagaH Oypuak Te3/HKHHHT
KaTTaJurH aillaHyBuM KUCMHHHT MaccacHrarHia smac, O6aJjikM Macca-
HUHI aiilaHum YKUra HUcGaTaH TaKCHMJIAHHIIMTA XaM OOFJMK  Jeran
XyJoca uHkaid. Dy HMKKH XOJIHM XHMCOOGra OJyBYH y s
KaTTalMK JKHCMHHHL afilaHuwl  Ykura HHcOaTan
HHepI U MOMeHTH e aranagH. M .

Ulynpait kuub, ailnanMa xapakaTHH Ypranum Lersing v
YUYH HKKHTa SIHTH (DH3HKaBHid KaTTasMK — KYY MO-
MeHTH GHJIaH MHEPUHA MOMEHTHHH KHPHTHJIHLIH 3a-
pyp 3KaH.

Kyu MoMeHTH TyWIyHYUacHHH aHHKJAWJAaH 6oul
naisnk, VlHepuus MOMEHTHHH 3ca KeHMHTH napar-

~

padsapia TeKuIHpaMH3. ) \
Hykrara uucGatad kyu momeHtH. Bupop O D
HykTara HucOataH f qummr MOMeHTH 11e6 £y
88- pacum
= [rf), (36.1)

ndona Gunan 6eJ1eraHquu M BexTOp KaTTa/MKKa afitunagu, 6y epaa
r — O HyKTajaH Kyunap Kyfuaran HykTaraya yTKasuwiaraH pafHyC BeK-
Top. -By Tabpudnu TywyHTHpyBuH 88- pacM O HyKTa (MOMeHT Ya
HyKTara HucGaTaH osiMHanH) Ba f BeKTOp pacM TeKuc/AMrHAa €TajaH,
ZeraH (hapas OunaH um3usirad. Y BakTAa T BeKTOP XaM LIy TEeKHC/HKJAa
éragM, M BekTop 3ca 6HM3 TOMOHJAH PacM TeKHC/HMTHra Kapa6 neprnew-
IUKyasip #iyHanran. M BeKTOp HYHra KpeCTya UM3HIraH JoMpaya LiaK-
JUJa TacBHDJaHraHl.

(36.1) Tavpudnan M aKcHas BeKTOp JeraH Xy/aoca 4HKafgH. Y HHHI
fAyHanuuM wyHaail tannad onunraiku, O HykTa aTpoduaa kKyu iijHa-
JHIOM 6Viiab afinaHraHga M BeKTOp YHI' BMHT CHCTEMacHHHM TalUKH/I
KHIaau,

M BeKTOpHHHI MOLYJH

M = rfsino = [f, (36.2)

6y epmac —r Ba [ BextOpJapHUHr #iyHasHILapH opacuHaard Oypuak,
{ = rsino. 3ca O HyKTaflaH KYUHMHI TabCHP UM3MFUra TYLIHPHJraH nep-
NEeHAHKYIAPHUHT Y3YHIUrH (88- pacMra KapaHr). By y3yHIHK KYUHHHT
OHyKrara HucGaTaH enKachH nefiuaagmu

1 Byiian .Kefitd pacy TeKUCAUCMra nepneHuKyaAAp ©yuanrad BeKTopsaapuil arap
y 6uz Tomonlan pacmra xapa6 {iynanran 6yaca, Kpectant aompaya Olijall Ba BEKTGP
6usra kapal fijyuairan 6y.sca, mMapkaanra Hykra Kydanarag jonpaua 6uial Tacmnpnaii-
mu3, Kyprasmanupox OyanwH yyyd BeKTOpHII YYM KOUYCCHMOH Ba AyM TOMOHILiA
KpecTcilMon natu Gop maii3a KypHHUIUHMAZ TACABBYP KH/AHIWI MYMKMH. Y BakTja arap
BexTOop Guara Kapa6 iiynaaran (nafiza Ouara xapaG yuub xenaérran) Gysca, HyKramu
Jonpayaun Kypamus, OOpIH-10 BeRTOp GH3tan y3oKJIaulaéTran (Haijza Oi3 TOMOHNAH
yuu6 Ketaérran) O6y.ica, Gu3 KpecTut JotipadyanHn Kypamis.
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Kyu MoMeHTH GHsiaH YHHHT MOAYJHHH Hoaasnosyn (36.1) Ba (36.2)
dopmysanapra Gollkaya KypuHHm Gepril MyMKHH. ByHHHr yuyn f Kyu-
HUHT BEKTOPHHH HMKKHTa: r OusaH KoJauHeap 6ynraH f, Ba r ra nep-
nesgukyasp 6yaran f Tamkma 3TyBuMnapra axpartamus (89-pacm).
Mapkasn O HyKkTajia &rraH r pajHycJH aiJlaHaHH K3 OJOHMH3ra KeJ-
14panJIkK, OyRpa f TawiKua 3TyBYM afiiaHara yTKasuiraH ypuHMa 6yinab

#iynanran 6ynaau (36.1) dopmysaaga f Bek-

topuu f, + f_ WMrunaun Gunan  anmamtu-
P paMH3 Ba BeKTOP KyNaiTMaHHHT JHCTpH-
” 6yTuBIMIUAAH dokzanaHaMu3:

M= [l'f] = [l'. (fr + ft)] = [I‘,f,] + [rvft ]-

bus tonran 6y mbopana OHMPHHUH KY-
IIMJYBYH HOJIra TeHr, YYHKH r Ba . Bek-
TopJap y3apo KosnuHeap. [lemakK, HykTara
Hucb6aTaH Kyy MOMEHTHHH KYHHIAAaTH KYDHHHIIZA Hgofasiaill MYMKHH:
M=[ri] (36.3)

r Ba [ BekTopsap V3apo neprneHAuKyqasp 6yJranjurn yuyn M Bekrop-
HHHT MOAYJH

89-pacm.

M=rf.

BexTop KynmaiTMaHuHr BHCTPUOYTHBAMIHZAH yMyMuil Ky#HHIl HYK-
Tara sra 6ysran Kyujsap HAHFMHIMCHHMHT MOMEHTH KVIUH/Ma&TraH Kyuy-
Jap MOMEHT/IapH HHFMHIMCHTa TEHr feTaH Xy/oca YHKaAH:

M=[fl=[rf, +f+ .. N=[hl+ [+ ...=
=M+ M+ ... (36.5)
XKyor kyu MOMeHg}I. KaTranuk ikuxatnaw TeHr Oy.iraH Kapama-
KapwH fynairan Ba Oup TYFpH uu3MK GYina6 Tabcup KypcaTMainu-
raH HKKHTa Kyura xydrT Kyu zeb afirnnagu (90- pacm). Kyunap Tamcup
KypcaTadTraH TYFpPH YHM3UKNAp opackgaru ! Macoda, XYPT KyuHHHT

{, | \\\\ :
|/ e JE— =
. l;l
f
80- pacm. 91-pacm.

enkacH aefiunagu. JKydr KyuHMEr HCTasraH HyKTrara HHC6aTaH MOMeH-
TH OWpHait 9KaHJMruHH HcGotnatymk, ByHn aBBas Kydsap KafcH Te-
KHMC/IHKAA TabCHp KypcaTaéTran Oysica, yIa TekucjHkAa €TraH HyKrta
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yuyH Gaxapaitink (90- pacmra kapawr). Mogyan Gup xua 6yaran fy
Ba f, kyunapuu [ xapdu Ouaad OeqarunaiiMua. f; KyqHHHC MOMEHTH [/,
ra TeHr Ba Ouara kapa0 HyHasaraH, f, KYUHHHT MOMEHTH 3ca fl, ra
TEHr Ba pPaCMHMHT OpKacura kapab fyHasaran. HaTixaBuii MOMeHT pacM
opkacura kapab #ynanraH 6VaH6 Kylugarura TeHTr:

M= Jly—fly= [, — L) = [l.
Tonuaran 6y MyHocabat O HyKTaHMHT Xy(r Kyu éTraH TeKHCJIMKJa-
I pasHaTura GOFJIHK 3dMac.

Ouaun O UyKTaHH TaMOMaH HX1HMEpHil paBHILAa TaHnab oOJalTHK
(91-pacM). By nykrtaaan f; pa f, KyunapHHHr KYHWIHII HYKTraJapHHHHT
r, Ba ry pajHyc-BEKTOPJAPHHHM YTKa3alinuK. f; KYUHHHT KYHHAMI HyK-
Tacugad f, KYYHMHT KYHWJIMIL HyKlacura ry, BeKTop YTkasamu3. Pas-
LIaHKH, '

r2 = l‘l + r12 (366)

f, Ba f, KyunapHuHr HRMFHHOM MOMEHTH

M = [r,f;] 4 [r,f,].
r, BeKTOopHH (36.6) ra acocaH asmamiTHpHO Ba BEKTOp KynaWTMaHHHP
JHCTPHOYTHBJNIHAAH doiAanaHNG, KyHMJATHHH S3HII MYMKHH:

M = [r, ;] +[(r 4 r)fp) = [ryf,] 4 [rpf,] 4 [ref,).

f, = — i, 6ynransury yuyn OHDMHYH HKKHTA KYUIHJYBYHJIAp Y3apo
efMnd Ketu6, oxupMpa KyHuparu udopa kesnb HHKaIH:
M = [rpf,].

Ulywpait Kuaub, xyQr Kyusap MOMEHTH Kyusap €ITaH TeKHCJHKKa
neprneHAHKynsp MyHanran (92- pacM) 6ysu6, KHHAMAT KHXaTAaH Kyy-
AaplaH MCTaJraH OHTTAaCHHMHI MOAY/NHMHHHT eJKacHra KymaWTMacura
TEHT 3KaH.

YKkxa Huc6ataH kyu MmomeHTH. Arap kucM O HykTara HHcGaraH
MXTHEpHI1 aflnanaguran 6ynca, y xonpa f Kyy TabCHPH OCTHAA IKHCM
Kyu 6unan O HyKTa €TraH TeKHCJHKKa neprneHAHKy.asp VK artpoduaa,
AbHH GepHATaH HyKTara HucG6aTaH ONHHTAH Kyuysaap MOMeH-
THHHHT #yHaMMIIM GHJAH yCTMa-ycT TYIIYBYH YK

atpopuaa Oypunagd. MoOMEHTHHHI KaTTaJ/IUTH r,
KYYHHHT JKHCMHH Wy VK artpodujaa ainaHTH-
pHIl KOOMMHATHHHM XapaKTepaaljH. M

Arap xucM dakat O6upop OearmiaHrad ¥y
atpoduparyHa aljaHa oJ/ica, y X0/4a KYYHHHI
KHCMHH 1wy VK arpoduia afimaHTHpa oML
KOOHJIHATH KYYHHHT YKKa HucOaTaH
MOMEeHTH Je6 aTaJayByHM KaTTanuk OHyiaH Xa-
paKTepJaHajH.
f kyununr ¥Kka Huc6aTaH MOMEHTH HHMaJaH
M6opaT SKAHJMFMHH TYUIyHHG osuw yuyH f HuHT
O HyKTara HHc6aTaH MOMEHTHHH TOlaMH3 Ba r
6y MoMeHTHHHr M BekTopuHH O HyKTajaH 6oill- 92- pacu.
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ra6 umzamua (93- pacm; Gynna f, r Ba M BekTop/Jap pacM TeKHC/IMIH-
Ja érMaiinn ne6 ¢dapas kuavHaaH). O HykTa opka/aH z Yk ne6 artanys-
un Yk YTKasamus sa M pexTopHM HKKHTa: M, — yxKka napaanen’ ga
M, — VyKKa nepneHiHKyAAp TaulKUA 3TyBUHMAapra akpaTaMMs.

O uykrara (y ykpa éramu) Huc6ataH Kyu
b2 MOMEHTHHHHI z napaJ/sies TallKHJA 3TYBUYHCH
Yyxka HucGaraH Kyd MoOMeHTH Jel
IOPHTHJIAH. YKKa HHCGAaTaH KyY MOMEHTHHH
M, cumBon OunaH Genrwnal KyiAujaruHu
€3UI MYMKHH:

M, = [rf],. (36.7)

Bepuaran M yuyH M, BEeKTOPHHHI KaTTa-
JMrH OWJaH fYHaJ MM z VK KaHAal TaHJa6
OJIMHraHJHurHra Gorsmk, Arap 2z Yk M pek-
TOPHUHT iiyHaNUWK GUJIAH yCcTMa-ycT Tyluca,
93- pacwm. y Xonga M, Bektop M ra TeHr Gyaagw,
arap z YK M BekTOpra mneprneHAMKyJsip
6ynca, y xonma M, =0 6yaanu.

M, nunr (36.7) udosacunu KyprasmaJ-
pok Kunub é3um MyMKHH. DyHHMHr yuyH r
pajiuyc-BeKTOPHH HKKHTa: r, — yKka mnapaJ-
aen Ba R Ykka nepneHauxynsip (94- pacm)
TAlLUKWJ 3TYBUHJAPHHHT HHFHHAHCH cHdaTHAA
TacaBByp KHWsamu3. Y BakTaa z ykxa HHcOa-
TaH Kyy MOMEHTHHH KyAHJard KypHHHIIJA
€3M1 MYMKHH.

M, =Irfl, = [(r, + R), I, = Ir..fl, +(RfL,

bupox, [r,f] BekTOp 2z YKKa nepneHAMKyJsp:
JeMaK, yHHHr 6y VK Oyiijab TallKui STYBuH-

94- pacm. cu Hosra Tenr. UWlyHunr yuyn 6ua kyingaru
copMystara KeJslaMH3:
M, = [Ri],. (36.8)

OuaM f KYYHHHT BeKTOpHHM yuTa: z Ykka napasaea f;, R Bexrop-
ra konauneap f, Ba HUXOAT 2 YK Ba R BexTop opkasu YTyBYH TEKHC-
JMKKa NepneHauKyJnap HyHanraH TalKWA STYBYNWIAPHHHT HUFHHIMCH
cudatiaa TacaBBYp 5Tamu3. 94- pacMaa 3Hr CYHITH Tallkua  3TYBYH
KpecT/]H JloHpaya Ounan Genrunananu. Arap Mapkasu z ykpa érrad R
pajuMyciH aitiaHaHM K¥3 ONJMMHM3ra KenTHpcak, y Baxtaa f_ Tawkuia
srypyn Oy ailnaHara yTkaswiraH ypuuma 6yina6 iyHanaau. (36.8) na

M, tawkun stysuntn M BekTopHuHr z Ykxa mpockuusichaan (y M, cuaeoa Ouiian
Gearnnanany) gapk KHIMOk Kepak; 6y eppa M, — BeKTOp, M, sca ckansp anre6pakK Kate
TAaJMK: ynap opaciiza oannii M, = e,M, Gornanuw Maexyl; Oy epaa e, — 2 YKHHHP
6upsiuk BekTopH (opT). [By opr, wyvuunrnek k cumBom Gusnan  xam Gearnanajy;
(2.8) dopmynara kapanr. ] *
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f BekTOpHHM wOKOpMAA 3CnaTHO YTHATAH TAWIKHA 3TYBYUNAPHMHT HHFUH-
Juch GHJiaH a/IMalTHPaMHa:

Mz = [Rﬂz = [R,(f I+ fR + f1:)]2 = [va I ]z -+ [RDfR]z + [Rnf.:]z'

By yuTa TalWKHJ STYBYMIADHUHT Xap OHDHHHM a/l0XHAa-aJoxHAa
KypnO uukamu3. [R, f;] BekTOp z yKka nmepneHAMKy.Jsp, INYHHHT yuyH
VHUHr VK Oyiina6 TallKH STyBYMCH HOJICA TEHT.

(R, 1] BekTOp ¥3-Y3upman HOJra TEHr, YyHKH YHH TalKH/ KH/TaH
KynaiityBaniapn KoJsnmreapaup. Ilemak, GMDHHUYM HKKH TaiiKHJI STyBUYH
Hosira Tenr 3kaH. |R,f ] BekTop z ykka napanjen (yHM TalIKWa Kui-
raH MKKana KynaiiTyByH XaM 2z YKKa NepneHauKyJsfp), WIYHHHT YYyH
YHHHT VK 6yisa6 Talkui S5TYBUHUCH YHHHT y3Hra TeHI:

[R,f ), = [R,i]. Wlyunait kuu6, 6u3 Kyiuaarn gopmysara Kejamnss

M, = [R,f]. (36.9)

R Ba I, Bektopsap y3apo mepnenauxy.sp. IIyHunr yuyn M, Bek-
TOPHHHT MORYJIH KyHMjarura TeHr:

IM,| = Rf L . (36.10)
R xatranuk f_ kyvwHMHI z YKKa HucGaTaH eJKacH meiiHJagH.

(36.9) nbonanan M, momeHT f KyuwHHMHI ¥3M TabCHp Kypcataér-
raH XHCMHU z YK aTpodmfa Oypa OJHI KOOHIHATHHH XapaKTepraimd
JeraH XyJocara OCOHIMHa Kenuml MyMKHH. Xakukatan Xxam f, Ba fg
TAWIKKA 3TYBYMIAD XKHCMHM z YK aTtpoduaa ailianTupa oamaiau. [le-
MaK, Ou3 TeKuMpaérraH 6Gypuaumm dakaT . TalIKHI 3TyBYH TOMOHH-
JaHTHHA 103ara KeJMIIM MYMKHH Ba Wy 6uiaH 6upra 6y TallKHa 3TyB-
YMHHHT R ejkacH KaHya Katta Gysca, y Oy OYpHJHMIUHH LIYHYa OCOH-
pOK aMaJra OLIMpaiH.

Ykka HucGaTaH MoMeHT yuyH xaM (36.5) MyHocaGaT ypHHJIH, SABHHH
TEHr TabCHP 3TYBUMHHHI MOMEHTHHH KVIUMNYBUH KYuJApHHHI Jila YKs
Ka HHcOaTaH MOMEHT.IaPH HHFHHIHCHIA TeHT:

M. =M, +M,+ ... (36.11)

Wukn kyunapuuur imenaauw momentn. HMeraa- Am;
raH WKKHTa 3/1EMEHTap MaccaJjapHHHT Y3apo Tab- fw
CHp Kywlapu Oup TYFpM 4M3HK YyCTH1a €TafH / ‘
(95- pacm). Ynapuuur ucranraH O HykTara HHC- o ——————-

6atraH MOMEHT/Nap KaTTaJMK >KHXaTiaH ¥3apo

TEHT Ba HYHaJ MU KUXATAaH Kapama-KapLHAHP. p

[UyHHMHT YuyH HYKH KYy4napHUHT  MOMEHT/apH l.ﬂ
"y

S

KypT-xydT 6Ynu6 6up-GMpHHH MyBo3aHaTJalAH
BAa MOAJMII HYKTa, XyCycaH, KaTTHK MHCMJAEDHUHT
HCTanraH cucTeMa yyyH Gapya HUKH Kyusaap Mo- 95- paca.

I M, nuar moayaunn M, cumposn Gunan Gearnnam  spamafine, 9yHKN KeAuird
cnvpost M BeRTopHIr z YKk& npocKunschny nponanaiii; Oy npoeKuus Mycbat
xAM, Mandeh xaym 6ianwsi MyMKnH, BekTopHIHT womysin 3ca Joum MycGaT. Mgl =
= |M,| mynoca6ar i pHuanAKP.
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MeH1/IaDHHUHT MHFHHAMCH JOMM Hoara Tenr Gysiaam. By dukp Oapua
MUKH KYWIapHUHT HMCTa/IraH HykTara HucOaTaH MOMEH INIapHHHHT [iH-
FUHJMCH YuyH XaM 6y KyuJapHWHF MCTairaH ykxa HHCGaTaH MOMEHT-
JADHHUHT AHFHHIHCH YUyH XaM YpPHHAHAMP.

37-§. Momauii HyKTaHUHI MMTyJbC MOMEHTH. MMnyabc MOMEHTHHUHT
CAKJMAHHIL KOHYHH

fOMIMiA HYKTAaHHHT HMOYJILC MOMEHTH (XapakaT MHMKAOPH MOMEHTH)
XaM Xy[IH Kyd MOMeHTHra yxmaml ycya OunaH aHuk/ianagd. O Hyk-

Tara HuCOaTaH UMITYJIbC MOMEHTH KyHHAarura TeHr:
L = [rp] = m[rv}, (37.1)

6y epna r— O HYKTafaH (asoHUHI MOJJHMI HyKTa €Tran HyKTachra
YTkasunran papuyc-Bektop (96- pacm; f BexTOp GM3ra KearycHpa kepak

96- pacum. 97- pacm.

6ynann). p = mv — HyKTaHHHT MMmnyabcH [(36.1) ¢opMyna GunaH Tak-
KOocNaHr). .

{ = rsina enKaH¥ KHPUTHO, MMIYJbC MOMEHTH BEKTOPHHHHT MOJY-
JIMHY KyHHJarnya €3uil MyMKHH:

L =rpsina = Ip. (37.2)
HmnynbcHuHr z YKKa HHcGaTaH MOMEHTH ne6, Vkna érran 0 Hyk-

1ara HucOaTaH L uMOy/ibc MOMEHTHHHMHI Wy YKJAATH TalIKAA STYBYM-
cy L, ra afituinagu (97- pacm):

L, = Irpl.. (37.3)

(36.9) dopmynaHH 4YMKapHIl BakTHAA IOPrU3UATAH MyJioXa3aiapHu
Takpopna6 KyHHAATHHH TOMaMH3:

L,=I[R, p]l=m[Rv], (37.4)
6y epaa R— panmyc-BekTop r HHHT 2 ¥KKa MNepneHAHKyJAfp TaIIKHA
STYBYHMCH, P, 3Ca P BEKTOPHHHI 2z VK Ba /M HYKTa OpKa/H yTyBuH Te-
KHC/IMKKA TepneHANKYJAp TawKHJA 3TYBYHCH,
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MMnynbc MOMEHTHHHHT BakTra Kapa6 y3rapHild HUMara GOFJIHK 3Ka-
JNMTHHH aHWKJAaiIHK, ByHHHT yayn Kynairmann puddepeBunaniam Kod-
JacunaH doitgananu6, (37.1) Hu { BakT Gyiinua pudibepeHuHaNNTAAMUI:

d_d o [dr T f dp

& = L irp) _[dl. pJ—I—[r. dt]. (37.5)
BupHHud KVIUMJIYBUM HOAra TEHT, YYHKH y OHp XW/1 HyHanraH sekrtop-
JIADHUHT BeKTOp KymaiTMacugaH HOopar. XaKHKaTaH XaM dr BeKTop

dt
V BEKTOpra TeHT Ba, AeMaK, HYHaJHUl KHXATHAAH P = MV BeKTopra
d
yCTMa-ycT TyllajH. o pek1op HbIOTOHHHHT HKKHHUH KOHYHMra GHHOAH

dt

xHcMra Tabeup srypun f kyura tenr {(22.3) ra kapaur]. Hemak, (37.3)
HpojaHH KylHnarnua €3uil MyMKHH:
& =] =M, (37.6)
6y epaa M — L umiyabc MoMeHTH Kaiich O Hykrara HuCOaTaH OJIH-
HaéTra 6y.ica, yiua MOAHMH HyKTara KyHW/IraH Ky4/apHUHT MOMEHTH.

(37.6) MynocabaThan MofAHH HykIara TabCHP 3TYBUH Ky4JapHHHT
6upop O HykTara HucOaTaH HAaTHKaBHi MOMEHTH Ho.ira TeHr Gyuca, Y
Xo/na MOAMMA HYKTa MMMyJbCHHHHF Wy O HyKTara HHC6aTaH MOMEHTH
yarapMaiiin geraH XxyJoca Kesi0 uyHMKai.

(37.6) dopMysiara KupyBuH BeKTOpJapHHHI 2z Yk G6¥iinab Tawkun
3TyBUHJAPHHHM OJICaK, KYHHZard MpojaHH Tomammus!.

A: _ M

dt A

(37.6) dopmysa (22.3) ¢opmynara yxwaiign. By dopmynanapuu

6up-GupHra TakkocJsacak, MMNYJLCHHHT BaKT GyfiMya XOoCHJIacH MOAMMHA

HYKTara TabCHp 3TYBYH Kyura TeHI OY/AraHu KaGH, MMIY/JbC MOMEHTH-

JaH BaKT GyiiMua oOJIMHFaH XocHna Ky4 MOMEHTHra Tenr 6¥.niagy nerad
XyJiocara KemavHa.

(37.7)

dL d dL
1(2.11) ¢10pmynqra 6nHOaH (d_t)npz =_d7L" 6y epia (dL/df)np,— 4 BeKTop-

HHIT 2 YKKA NpoeKisacH, L aca L, BeKTOPHIHT 2 JKKa TpoeKuusicH . TeHIIMKHHNT HKKH

KHCMWHH 2 YKHHHT e, oprura Kynaftupamus Ba { ra GOFNHK SMAC/HTHHH XHcolra
omifs, yHH YHI TOMOHAa XOCHJa MLIOpacH OCTHTa KHpHTamua. Hatwxada ryiuaariuu
TONaMK3:

dL d

(7 npz €2 = g7 (L22)-

BHpoK e, HHHF BeKTOPWIIHF z YKKa Npoekumsichra Kymafitmdcn Gy BeKtopuuur 2z K
6yiina6 Tawkua TyBUMCHHY Oepank (132- Getmarn uaorara xapanr). Hemak,

ay 4
dt )z = d L.
rdL dL . e
6y epaa KE Z_E BCKTOPHUHN 2 YK Oyiaal TallKia STYBUNCH.

107



bup Heua MHucos Kypub umkailsiuk,

l-Mucon Papas xunailnmuk, MoaaMit HyKkTa /n 96- pacMaary myHk-
THp TYrpH uuaug OVitnaG xapaxaTjaaHCHH. XapakaT TYFpH YH3HKJIH
OFJranaurunad MoAIMit HYKTaHMHT MMOyJabCcH (akat MomyaH OViinua
Yarapaau, OyHna

dp _
@ ="
Gy epaa [— KyuHuHr mopyau [Kypunaérran xonga f 6unan p Gup xun

fi¥nasran (96- pacMra KapaHr), UIyHHHT Y4YyH —}tp > 0].

Enka [ yarapmacauruua xonaau. [lemak,
dL=23p)=1% —1f= M.
By (37.6) dopmynara moc kenagu (6epuaran xo/ima L Hunr dakat Mo-
IyJu y3rapagu xoJoc, y OpTaja, LIyHHHT YuyH ‘2—[;‘ = (%)
2-mucona. Maccacu m 6yaran MopaMit Hykra R
paanycnd aftylaHa 6yina6 xapaxkartsianMokza (98- pacm).

0_\"L Moanuit HykTa HMnyabcHHHMHr O aftiaHa MapkasHra

Ap HHCOaTaH MOMEMTH MOAYJb KHMXaTHIAH Ky#AuJarura
m TeHT:

L = muR. (37.8)

Y _L Bextop afinana TEKHC/IATAra  nepneHAMKyJIAp

05 pacs 6yn6, HyxKTa XapaKaTHHMHI UYHajuMwe Ouiaan L

BEKTOD VHI' BMHT CHCTEMACHHH XOCHJ KUJaIH.

R ra Ttenr 6yaraH enka y3rapMaraH/JiMrd yuyH HMMOYJbC MOMEHTH
dakaT Te3NMK MOJYJMHHHI ¥3rapvil xucoOMra y3rapuum MyMKHH.
Mopamit vyxTa afiviana 6Yitna6 TEeKHC XapaKaT/aHrasja MMIOYyAbC Mo-
MEeHTH KaTTasMK JKHXaTHAaH XaM {YHaJMLl »KuxaTHaaH XaM y3rapmaii-
an. By Xoaga Mopnuil HyKrara TabCHMp 3TYBYM KYYHHHT MOMEHTH HOJ-
ra TeHI SKAH/JWTHHH TyumyHuG OAMil KufiHH 3Mac.

3-MHcoa. Moaaui HYKTaHHHT KyuyJap MapKa3uil MalifoHHIaru
XapakaTHHH TeKiumpainuk (26- § ra kapaur). (37.6) ra Mmoc paBHiLja
MOJIMIT HYKTa MMOYJLCHHUHT KyuJap MapKasura HMcOaTaH o/MHFaH Mo-
MEHTH KaTTaJIMK Ba HAYHAJHUI XKHXaTHAAH y3rapMacjurM Kepak (Mapka-
3HH KYYHHHT Mapkasra HHcOaTaH MOMeHTH Hosra TeHr). Kyunap mapka-
3HEaH /1 HyKTara yTKasuaras r paguyc-ektop OuaaH L BekTOop y3apo
6up-6upnapura nepnenankyaap. IyHuur yuys r Bektop goumL fiyHa-
JAHIIra nepneHAuKyaap Gyarax TeKHCJHKAA KosaBepaad. [lemak, MoaaHil
HyK TAaHHHT Mapkaauii MailJOHMJard KyuJIapHHUHI XapakaTH Kydsap Map-
KasH OpKaJH YTYBUH TeKHC/JMKIa €TraH srpu uusMg GViinua comup 63-
Jlap 3KaH.

Mapka3suil KyunapHHHr HuopacHra kapaG (SbHH yJap TOPTHUIYB
KyunapH €KM MTapWJMII Kydyaapu OyJaMiuura kapa6), LIyHHHLAEK OOlL-
JIaHruy 1apoHTJ/apra Kapa® TpaeKTopHsl runepfoafaH, Napabosaad €KH
3NMNCAAH (XyCycHil Xonna afiiaHagan) uGopar 6yadiid MymkuH. Ma-
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canan, Ep doxycnapupan Oupraa Kye€w xoinalran sJiMncciMoH op-
6uta 6yinab xapaxkaTsiaHanH.

HUMnyabc MOMEHTHHMHF caKJaHWIl KOHYHM. N Ta Momauil HyKTanaH
TAlIKHJ ToNraH CUCTEMaHH TeKluupaiauk. 23-§ jpa KHIATaHHMH3JeK,
HyKTaJlapra TabCHp STYBUM KYYJAapHH HUKH Ba TallKH Kyuwjapra axs
pataMM3. i-MOAIMI HyKTara TabCHD 3TYBYH HYKH KyUJapHHHF HaTH-
#aBuii MoMeHTHHH M’, cuMBosi OHJaH, XyJNIM 1y HYKTara TabCHp
STYBUHM TalllKH KYYJApPHHHT HaTHXXaBUH MOMeHTHHH sca M; cumBoa Ou-
JaH GenrunaiiMua. Y xonma (37.6) Tenrsama [-MoAnMil HyKTa YuyH
KyHHgaru KypuHHuIMra sra 6ynanu:

CLo=Mi+M, (=12 ..., N

By ndona 6up-Gupupan i HHOEeKCH OuaaH dapy KHAyBuM N Ta TeHIUias
Ma Tynjamupad uGopar. Dy Tenrnamanapuu Gup-Gupura Kywul, KyiiHs
JarHHH TOMaMu3: -

%2 L, = EM} + VM. (37.9)
Kyiiniaru KaTTa/iuk

N N
L= L= ¥ pl (37.10)

i=l i=!

MOLAMH HYyKTaJap CHCTEMAaCH HMINYJALCHHHHT MOMEHTH
Jge6 aTananu.

HMukn Kyusnap MoMeHTJapu WHHFHHAMcH [(37.9) (opMynaHHHT VHP
TOMOHUAAH OnpHHuM fMFuHZM]) 36-§ HHUHT oxupuJa KypcaTHATaHHAEK,
Hosra TeHr. JleMak, TallKH KYUYJapHHHT HHFHHAM MOMEHTHHH M cuM-
Bosl GunaH Genrunab, KyHMAard TEHIIMKHHM €3HLINMU3 MYMKHH:

N
dL O
LM =m (37.11)

i=1

{6y dopmynapars L Ba M cumeosnap (37.6) dopmysiazars XyAaH IyH-
Jlaii CMMBoJIMapra kaparaHjga Ooilkaua MabHoJjapra sraj.

Moapuit HyxTanapuuur énuk cucteMacH yuyH M = 0 6y.rasauru
cababsn MMIYJABCHHHT HMIHHAM MoMeHTH L Baxtra Goramk smac. IlyH-
J2ail KHIHG, UMNyJAbC MOMEHTHHUHT CaKJaHHII KOHYHHTA
KeJNJIMK: MOO0ul HYKma.aap énurx CUCMEMACUHUHE UMNYALC MOMEHITU
Y3eapmaiiou.

Myny Tabkuanab yraMmusky, arap CHCTeMa »KHCMJIapura Tabclp
3TyBUH TalIKH KyUJAapHUHr HMFMHAM MOMEHTH Hosra Tedr 6ynca, Taul-
KM Kyujap TabCHPHAa Typran OyHjail CHCTeMa yuyH Xam HMIYJbC Mo-
MEHTH Ysrapmaiau.
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(37.11) TenrnaManapuuur yan Ba $uP TOMomnapuaa Typram BekTOp-
JapiaH yJapHUHT z VKU OYfiMua TaiKu/ STyBYMJapHHH onH® Kyiupaaru
MyHocabaTHH TonamHs:

N
%=zm=m. (37.12)
I=

Tawkn KyunapHuer O HyKTara HucOaTaH HaTHXKABHH MOMeHTH HO.-
nad dapkan (M # 0), 6upox M BeKTOpHMHT OHpOp 2z HyHanHW Gjithua
TAWKK/I 3TYBYHCH M, Honra Tenr Gyyub xo/uiiH MyMKHH. Y BakTaa
(37.12) ra 6uHOaH cHCTeMa HMMYJbCH MOMEHTHHHHT z YK G6VilMua Tau-
KHJ 3TyBuHCH L, caknanu6 xosanm.

38-§. AltraHMa xapakat AHHAMHKACHHMHT acOCHil TeHr/JamMacH

Xap Oupu ymyMmuft z ¥k opxanum YTyBUM TEKMCJHKJIapAaH 6upopTacH-
HUHT YCTHIA KoJia Typu6 €Hpop XapakaT KHja osajuraH MOIJH#t Hyxs
Tanap CHCTeMacHHM Tekimpaiiauk (99- pacm). XaMma TekHCIHKAap 6y VK
aTpoduaa Oup xun o Gypyak Te3nMK OuaaH ailnlaHa
z OJIMIIIM  MYMKHH.

(11.5) dJopmynara OunHoaH i-HyKTa Te3JHTHHHHI
TAHreHIMaN TallKWJ 3TYBUMCH KyHHAarH KYpHHHUL1A

€3UMULIN MYMKHH!

th = [61 Rt]'

6y epfa R, —r; pajuyC-BeKTOPHHHI Z yKKa mepneH-
JMKyJIAp TallKua 3TyBukcH (yHMHT R, Moaynu 2z yk-
JaH HykTaraya Gyaran MacopaHu Gepaiu). V. HHHL
6y xufiMaTunu (37.4) dopMynara Kydcak, HyKTaHHHT
2 yKxa HucGaTaH HMNYJbCH MOMEHTH HGOAACHHH To-
naMHa}

Lzl =ty [Rh [Z-)n R/l = m,R,B

—og» pacm. 6us [(11.3) MyHocaGatman dohgananiuk: R, Ba ©
BEKTOpJap §3apo nepneHAMKyJspl. ]
By ubosaun Gapua HykTasnap 6yiMua KymHub Ba @ yMyMuil Kymait-
MaHH AWFHHIAM MuIOpacH OCTHAAH 4YHMKapHO, cHCTeMa HMMYJbCHHHHT 2
YxKa HHCOaTaH MOMEHTH y4yH KyHujarn H(ofaHu TonamHs:

N
L, =o X mR. (38.1)

=l

Mogaauit HykTas1ap MaccaslapHHHHT y/apAaH Z YkKada 6yaran Macoda
KBajipaTHra KynmaiTMaJlapn MHFMHIAMCHra TeHr ywdy

N
L= mR, (38.2)
=l
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(pH3uKaBHA KaTTalMK MOMAMIl HyKTaJap CHCTEMAacHHMHT z Y KKa HHcC-
6aT2aH MHepPUHs MOMEHTH feiiHnan (anoxuiaa ONMHraH xap Gup
mR; KYWHNYBYH [-MOAAMA HYKTaHHHT 2z Jkka HHCOAaTa HHepuHsm
MOMeHTHJAaH H6opart).

(38.2) nu xucobra oncak, (38.1) Kyimpark KypuHHWIra Kesaju:

L, =0 (38.3)

L, Hunr 6y uponacunu (37.12) myHocabatra yiicak, aiiianma Xapa-
KaT JMHaMMKaCHHHHI KyHHJATH acoCHii TeHIVIaMACHHH TONaMH3:

d —_
Z0)=M,. (38.4)
By TenrnamMa maknaH HblOTOH MKKHHYHM KOHYHHHMHT
%(mV) =f

TeHrJaMacura YyxwaiaH. _

35-§ na Gu3 aGCOMOT KaTTHK JKMCMHH OpanapHiard Macodasiap
yarapMaiinuran MoJAMA HyiTanap cucTeMacH ne0 Kapall MyMKHH 3Kad-
JIMFHHH aliTHG yTraH spvk. DyHjait cucteMa yuyH GearunaHrad kya-
FaaMac 2 yKKa HucGaTad WMHepLUMs MOMEHTH [, ¥3rapMac KaTTaJHKiup.
Hemax, (38.4) Tenrsama aCco/OT KATTHK MKHUCM YUyYH KYHMAArH TeHr=
Jamara adnaHagu: .

IB=M, (38.5)

6y epaa P= w —xHcMHHHT OypuaK Te3naHMmIM M, — uCMra TabCcup
3TYBUM TaWIKH Ky4/JapHHHT HaTHXKaBHi MOMEHTH.

(38.5) Tenrsama wWaKJaH

mw = f
TeHrJiaMara yxiuaii. _

Aiinanma xapakaT ZHHaMHKacH TeHIVIaMalapHHK HATapHialiMa xa-
pakaT AHHAMHKACH TeHINV1amasapd OW/IaH COMMWUTHpCaK, ailjlanMa xa-
pakaTia Kyd DOJIMHH Kyd MOMeHTH, Macca pOJHHH 3Cx MHepHus Mo-
MeHTH VilHalIMHK Ba IUyHra yxwamiapHy (2- xazBaj) OCOHTMHA niaii-

Kal oJIHIKMH3 MyMKHH.
2-xansan

HarapunanMa Xapaxkat Aftnanma xapakar
mw =f ) j =M,
p=myv L,=Ilw
dp dL
— =1 =M
dt dt

M &u M; — Ky4 MOMeHTH
f —kyu [z — unepuuss MoMeHTH
m — macca ® — OypuaK TesnuK
vV— ; =
W — gk Teanamey B — Gypuax tesnaun
Y ¢ — OMeH
P — HMIyAbC L — umMnynsc MOMEHTH
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Kyy MOMEHTH Ba MHepUHS MOMEHTH TYLUYHUaJIADHHH G6HM3 KaTTHK
KHUCMHHUHI AWU/IAHHMIIMHM TEKIUMPHIUra acec/aHu0 KHpUTraH sauk. bu-
pox Gy KaTTa/qHKJap ai/iaHHLIra ajokajop 6y/nMaraH xosja - MaBxyn.
Macasan, MCTasTaH XKHCM,.y aillaHMOKAaMH éKH THHY TypHOIHMH, OyH-
JaH KATBM Ha3ap (XymaAH MKHCM Y3HHMHI XapakaT xoJatura GOF/IHK
6V/MaraH paBHIIAA MabJyM Maccara 3ra 6yJranu kau) HcTaJdrad yxka
Huc6aTaH MabJlyM HHepUHS MOMEHTHra 3ra 6ynanu. qu MOMEHTH XaM,
MOMEHT KaiicH ymga Huc6aTaH osiMHaérraH 6yaca, yuia ¥k aTpobuaa
afinaHMokJaMn éku iiyKmu, OGyHpaH KaTbH Hasap MaBxyjd Oynamu.
Kefivuru xoaga TeKwMpuaaéTrad KyYHHHT MOMEHTH adTHaaH, »HcMra
TabCHp KypcaTaétraH Solwika Kyujaap OHsaH MyBoO3aHaTJjallajiH,

(38.5) TeHrnamanau Gapya TalIKH KYWIADHUHT HATHIXKABHI MOMEHTH
nojra TeHr 6yaranja xucm yarapmac Oypyak TeaqHK OGHsaH ailiaHajH.
LeraH XyJoca 4Mkaan. Arap »KHCMHIHC MHepUHS] MOMEHTH JKHCMHHHT
aj0xXHaa KUCMJIAPHHMHL ¥3apo Ba3HATH V3rapuiiM xHcobGHra ysrapa oi-
ca, M, =0 6yaranaa /,0 kynafitma y3rap™ail komagu [(38.4) ra ka-
paur] Ba [, MHepuMA MOMEUTHHHHI V3rapuiid  Oypuak Te3JIHKHH
TerulLLIM paBHILAA Y3rapHiuHra onu6 Kesnagu. Afianaérrad Kypcuaa Typ-
TaH OAaM KYJOuMHM &3raH BaKTAAa CEKHHPOK aijaHa Oouwnailgd, Kya-
NapHHH Kyxparura GocraHaa 3ca CeKHHPOK, Oy XOAMCaHH Xy[JAH aHa
WYy KOHYHHAT GHJaH TYWYHTHPHAALH.

Ywmymuit aiinannn Ykura sra GyaraH HKKMTa AQuCKIaH nGopaT chc-
Temanu Tekmmpaiauk (100- pacm). [rckaapHEHT Maxcyc sicasiraH LyHT
XOfNapd opacHra CHi{WIMaH MNPYXyHa 3KOMJAILTAPHG, yJapHH Hn Oujau
Goryia6 KysAMu3. Arap unHu éxku6 1060pcak, y X0/14a HOpMaJa XosaTH-
ra KaiTaéTraH NpyxHHZ TabCHPHIA HMXKaJja JANCK KapaMa-KapiliH To-
MOHJIapra kapa6 aiisaHa Goulnaiad. [lucxniap onrad #Mmmyabe MOMEHT-
g;ﬁapn KaTTa/IMK »KIXaTAaH TeHr Ba (iYHanHw »xuxaTiah KapaMma-Kapliu
ynagu:

Lo, = Lo,

[y cababmau cucTeva HMMYJLCHHHHI HHFHMHIM MOMENTIl aBBAITHAEK
HO.Ifa TEHIJIHMHYa KoJajH.

CummeTpust Y1 aTpopaa 5pKMH ailjiana ojajurad pamara Vinapu
ycT™Ma-yeT TywMaigdrad KHaMS  YpHaTHATaH AuckJaapfadH  HGopat
101-pacMaa TacBMpaaHraH cucteMaja xaM axBoJsl luylira yxwamw Gy.a-
;. Arap gMckaapHHsr AVHIVIMKJApH opackra YpHaTHAraH NPywHHAHK

100- pacat. 101- pacu.
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CHKHMO TOpPTHO TYpyBuH MNHH EKn6 jo60pcak, AMCKJap afiiaHma xapa-
kKatra Kejajnd, OyHua Oy aucknap OGHpD TOMOHTa kapa® al/faHHLIHHH
Kypuu MyMr#H. IMckaap 6unaH GHp BaKTAa paMa Kapama-kaplu To-
MOHra Kapa6 afifaHagu Ba HaTHXXaJa CHCTEMAHHHI TyJa HMMNyJsC MO-
MEHTH ‘HOJIFa TeHIJIMCHua KONMajH.

IOKopuza KYpHO YTHAraH MKKaJa MHCOMAA XaM CHCTeMa aJloXHMaa
KHCMJIADHHHT aiiJIaHHUIM MYKH KYuJlap TabCHPH OCTHAA 103ara KeJsjiH.
[lemax, cdcTeMaHHHI KMCMJapH OpacHAa TabCHP 3TYBYH KyuJap CHCTE-
MaHUHT aNoOXUJa KUCMJIADUHHHI MMOYJbC MOMEHT/IAPHHH y3rapTupa
OMMIIK MYMKHH 30H. Bupok 6y y3rapHimsap JoMM wIyHAai 103 Gepaiu-
KH, CHCTEMAHHHT WHFUHIH - MMIYJbCH MOMEHTH ¥3rapuiicH3 KonajH.
CHcTeMaHHHT Ty/a HMOy/lbC MOMEHTH (aKaT TallKH Kydusiap TabCHPH
OCTHJaryHa Y3rapuuid MyMKHH XOJOC.

39- §. Muepuus MomeHTH

ABBanry naparpaga HHeDUHS MOMEHTH 3JIeMeHTap MaccasapHHHT
ynapaaH YKkaua 6yaraH MacodaHHHT KBafipaTHra KynaiiTMa/napHHHHT
AvrFHaUcH cudaTtuga Tabpudiadrau sau [(38.2) ra xapanr]. Tabpud-
IaH MHepuMs MOMEHTH ajIMTHB KaTTaJIMKAMp, AETaH Xy/J0Ca WHKAMLH.
By 3ca »KHCMHHMHT MHEpUHA MOMENTH YHHHI KHCMJapH HHEepIus MOMeHT-
JIAPHHUHT HUFHHJHCHTA TEHT SKAHJUMMHH OGHALHUpajH.

JXKucM MuMpard MaccaHHHT TAKCHMMJIAHHMIIMHH 3WYIMK jeraH KaTTas
JHK €pgaMHia XapaKTepsall MyMKHH. Arap »HcM GHp KuHCaH Gy.ca,
ABHU YHUHT XoccacH Gapua HyKTanapuga Oup xua Gyaca, y Xoajga

ra TeHr SyaraH KaTTa/JHK 3U4JIMK JedHiagH, 6y epaa MM — XUCMHUHT
MaccacH, v 3ca YHHHr xawvu. Wynpalt wguaub, 6Gap MHHCAH  XKHCM
YUYH 3HWIHK OKHCMHJIHC  Xakd OMpJMCMgard  MaccacugaH ubopar
3KaH, N

Maccacit HOTeKkHC TaxcumaaHraH »kucM yuyH (39.1) uboza 3musuk-
HUHT Ypraua wuilvatTuHa Gepaau. DyHpail xonaa OepusiraH HykTajard
3HYWIHK KyilHgaruda €3uau:

. Am am

0 —A‘I/TSA_V =y (39.2)

By ubonana Am — aumutra yTranpa 3uuaMK aHHKJAHAETraH HykTara
kapab topTanagurad AV xaxmiaru macca.

(39.2) na aumurra yTHwHu AV HMEr uMHpaH OMp HykTara Kapa6
TOPTHJIHILHAAH HOopaT el TywyHH HOTYFpH OYaagu. ByHmadl TywiyH-
ranla CHPH aTOAl fpocura TYFpPH KearaH, MKKHHUHCH SIApoJiap OpaJiH-
FNFA TYFPH KedraH HKKNTa JICAPAH YCTMa-yCT TYWIYBUH HYKTaJap Y4yH
Kyaa Katra ¢apr KdIyBuil HaTHxKa (OHPHHUH HYKTa YYYH XKyJAa KaTrta
KHAMAT, MKKHHYHCH YUyH HOJb) Kequd umkap sa. lynusr yuyn AV
HH (H3HKABHIl UEKCH3 KHUMK Xa){M XOCHJ GYJryHra Kajap KHupalTH-
puul Kepak. Pu3nKaBHIl UCKCH3 KHYHK XarM JeraHga Oup TOMOHJAAH
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YHHHT' JIOMpacHia MaKPOCKONHK (SibHH KYn MMKAOpAAru aTomJjapra xoc)
xoccanapRu Oup xun ne6 xucoGsnaca OysapvraH japakaja eTap/uua
KHYMK, HKKMHUH TOMOHJA 3Ca MOJJAHHMHI INHCKPET/IMrH (Y3JYKJIHIHIH)
ceaWsIMalilural japakaja eTapiuda KaTtta ne6 XxucoGnaca OVaaauran
XXM TYUIYHHJIATH,

(39.2) ra 6uHoan Am; snemeHTap Macca Oepunras HyKTagaru p
MHCM 3HUJMTHHMHT Termmuin AV, snemeHTap Xaxmra KynalTmacura
TeHr:

Am‘ = p‘AV,.
llemak, MHepliMA MOMEHTHHH KY{iHAarH KYpHHHIIAA €3UI MYMKHH:
I=Ypriav, (39.3)

[6v3 (38.2) dopMysagaru R, HH r; GuiaH aaMalUTHPAMK].
Arap HCMHMHT 3HunHrd §arapMac GyJica, YHH HHFHHAM HIIOpacH
OCTHJAH YHKAPHLI MyMKHH:

1=pXriav, (39.4)

(39.3) Ba (39.4) MyHocaGaTnap TaxMHHHA GY/M6, 3neMEHTap XaMw-
Jap Ba yjapra MoC SjeMeHTap Am, Maccanap KaHua KHYHK OYJca,
IyHYa aHMKjama Gopagd. [eMak, HHepuus MOMeHT/IapHHH TOMMII Ba-
sudacu MHTErpaanawjaH HéopaT sKaH:

1= { rdm = fprav. (39.5)

(39.5) paru uHTerpansap MHMCMHHHT GYTYH Xammu Gyinab onuHa-
ad. By wuHTerpannapga © Ba r KaTTaJHKJIAap HYKTaHHHT, MacaJjay,
X, Y Ba 2 AeKapT KOOpAWHAT/JAapPHHHT (bYHKIHSCHIHP.

Mucon cudatHpa OHP IKHHCJH AHCKHHHT
/) YHHHT TeKHCJIITHTa NepneHAMKYJasip Ba Map-
| KasHiaH yTypuu YKKa HucGaTaH HHepIUs Mo-
| MeHTHHH Tomaitik (102- pacm). uckuu dr
, KaJMHJIMKJAarH  Xa/nKacMMOH  KaTJamJsapra
6y.u6 uukamu3, DyHpaii OHTTa KaTJaMHHMHT
Gapua HyxkTanapH Ykzaan OMp XHWJI r ra TeHr
6yaran Macodana é€raav. bByspail kaTaam-

] HHHT XaXXMH

) dV = b2nrdr,

‘ ] Oy epaa b — OHMCKHHHI KaJHHAHUCH.

0 (/] Huck 6up xuHCAM  OYJraHJMIH  yuyH,
- YHHHT 3puauru Gapua HyxTanapiaa Oup Xua
102- pacm. 6Vnamn Ba peMak, p HH (39.5) aa muTerpai

MILIOPACHAAH TauKapura YMKApHIl MYMKHH:
R
! = pfr’dV= pj‘r2b2nrdr.
b
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6y epia R — mucKHMHT paauycu. Yarapmac kynaiityBun 2nb Hu HH-
Terpasa GeqrMCH OCTHAAH TalllKapura YuKapamu3:
R

I = 2nbpj Pdr = 2nbp ?.
’ 0

Hux0aT, p 3MUIHKHHHT JHCKHMHT bnR® XamMHFa KynailTMacHra
TeHr O6ysraH JUCKHHHI M MacCCaCMHM KHPHTHO KYHHMIATHHH TOMAMH3:
2
=X, (39.6)
Kapal yMKHIraH MHCOJJA JKHCM GHD MKHHCJIM Ba CHMMeTPHK O6y.-
FaHJMCH XaMmja MHeplUHsi MOMEHTHHM 643 CHMMeTpHS YKMra Huc6aTtaH
KHIMpraHuMua ca6abJH MHEepUHA MOMEHTHHH TONMII aHda OCOHJallaiH.
Arap, OM3 JUCKHHHI, MacanaHd, JUCKKa MepHeHJHKyaap O6yaraH ea
yHuHr KHuppacugaH Yytran 0’0" yxka HucOGaTaH WHEPUHS MOMEHTHHM
TOMMOKUM BVnraHnMHM3lia XucofJauliap paBlIAaHKHM, aH4a MypakkaGJaalu-
rau 6ysap sam (102- pacmMra kapaur). Bynpa#t xonnapra arap [Hreiinep
TeopeMacujaH ¢oiJalaHn/ICca, HHePIHA MOMEHTHHH TOMMII aHYa eHrHJ-
Jawany. Hlreiinep Teopemacu Kyfuaaruya TabpudaHaln: ucmai2an gkra
nucbaman unepyus momenmu I wy fxxa naparsen 6Yrean 6G Hucu-
HUHZ UHepUUR MAPKA3u Opxau ymyeuu yxrxa rucbaman uxepyus
Momenmu 1, 6uran mucmHune m maccacurune Yxadp opacudazu a
macoga ksadpamuea Kynadmmacunuxe Gururoucuea mews:

I = I 4 ma?. (39.7)

IlTefinep Teopemacura OHHOAaH AMCKHHHT 0’0" ykka HHcOaTtaH
HHepINA MOMEHTH JMCKHMHI MapKa3u opKa/Jii yTyBUH VKka HHcGaTaH
6H3 TONraH HHepLHsi MOMeHTH GHsiaH mR? wuur (0’0" Ba 00 yxnap
opacHiard Macoda JAHCKHHHT R pajHyCHra TeHT) HHFMHAMCHIA TeHT:

Wynpaét kunu6, [lreiiHep TeopemacH aci¥za HCTaiTaH YKKa HHC-
GaTaH MHepUHs MOMEHTHHH XHCOGMAINHM XHCMHHHI WMHEPUMS MapKasu
OpKa/lH YTYyBUH YKKa HHCOATaH MHepUHUS MOMEHTHHH XMCOOJjallra Ke-
THpap 3KaH,

[lIrefinep TeopemacHuu uc6or-
Jam yYyyH HMCTajqral IakJjgard
xucM onamua (103- pacm). Mkku-
Ta Oup-6hpura mnapaqnen 00 Ba
0’0’ yxknapunu onailuk. By ¥k-
Japaad 6upa (00 ¥K) KHCMHHHF
HHEpUHA MapKa3H OpKaaM VTCHH,
By yknap 6unan xyz sa x'y’z
KoOpAHHaTanap YKJapHHM GoF/aii-
Mu3. By koopavMHata yKjapHHH
IWyHJal Tauna6 oJaMHM3KH, z VK
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00 ¥k GunaH, 2’ yK sca O'0" Yk Gunan ~yctMa-yct tywcHn (103-
pacMza Oy yKaap pacM TEKMCJHIHIa NepneHAMKYAAp iiyHaaraH), YH-
JAaH TallkapH X Ba x' YKNapHW ynap OMp-GHPUra YCTMa-yCT TYLIaiH-
ral Ba JXHCMHHMHI HHepIMSA Mapkasd OpkajiH yTajuraH xuaub TaH/jal
onamMus. Y BakTAa Am; 3JeMeHTap MaccaJapHHHT KOOpJMHATaJsapH
opacHjaa Kyiuaaru MyHoca6aT YpuHaH 6yJjapu:

Xy=a+4x; Y=y,

6y epaa a — ykjaap opacHgarn macoda.
Am; nan OO ykkaua MacodaHHHI KBajpaTtH

rP= x4 4 (39.8)
0’0’ ykKaua 6yaran Macoda KBafpaTH 3ca
rP=x 4yt =y + ap +y. (39.9)

(39.8) HH xucobra onranga mucMHMHr OO YKKa HuMcGaTaH HHep-
UHS MOMEHTH KyiMzaruya HgopasaHaju:

Iy = 2 ri Amy; = E(x,? + 4t )Am,. (39.10)

0’0’ Vxka HucGataH HHepuus MoMeHTH 3ca [(39.9) HH xHcoGra
oJraijal

1= ri Am=Jla + x)*+ vlam,. (39.11)

Kuuuk gaBcnap HumparH udojaHH KBajpaTra KyTapHO Ba XOCHA
6yaradH KYmHJIyBUWJapHH Moc paBHuiga rpynnana6 (39.11) ndopanu
KyfiMJaard KypHHHINIa KeJTHPUII MYMKHH:

=20+ o) Amy+ @ D Am+2a Y x,Amy, (39.12)

(39.12) parnm fwrupauaappan  6MpuHuncH (39.10) ra aiHaH TeHr,
spHH [, gaH HOopaT; MKKHHUYHM HMIHBAM ma® Hu Gepand; y4MHuYa jiu-
FHHAH s5ca, KYpuHMO TypubAaHKh, Hoara TeHr. XakuxaraH XaM z VK
MHCMHHHI' HHepUMA MapKasH opKajd YTraHJMrH yuyH HHepuHusa MapKasu-
HHUHT X, KoOpAHHaTacH Hoara TeHr. Llly Ounan 6upra Tabpudra GuHOaH

<l

X, = lmZx,Am,, 6yHpaH Zx,Am,- HOJra TeHr JAeraH XyJaoCa YHKAAH.

Iynpaii Kuin6, (39.12) udoma Kyiuuard KypuUHHMIUra Kenamu:

I = 1,4+ ma*,

XyLAH WYHH HcOoTMall Tajas KuaHHraH aau [(39.7) ra kapanr).

DHAM 6aB3M KHUCMAAp YuyH (KHCMJap Gup xuHCAH fef dapas Kus
JIMHA[H, M — YHCMHHHT MaccacH) HHepuus MOMEHT/JapHHMHT KHiiMaT-
JJApHHH KeJTHpHO VTamus,

I. XKucm kecuMu uxTuépuil waknara sra OyaraH HHCHYKA y3yH

crepxeHaaH HGopaT. CTepxeHHHHT KYHJanaHr yauaMd b CTCPMEHHHHT
{ yaynmuruiaH aHua xuuuk (b < /). Ctepxenra nepnenpukyasp 6ynra
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Ba YHMHT KOK ypTacupau yrran yxka (104-pacM) HHcGaTaH HHEPUUS
MOMeHTH KyiilL1arHra TeHTI:
— ! 2
[ = T§ml .
2. JIuck ékd umaMHAp yyyH R HuHr / ra HucOaTaH McrtajraH Kui-

maTag Oyaranga (105- pacM), UMIVHEDHMHT TeoMeTpMK VKM OHjaH
yCTMa-ycT TyWlyBYH YKKa HucOaTaH

HHEepUUs MOMEHTH KYHHJarura TeHr: 0 t
i L i
I = —mR? 1
2 . (4 . p
3. JKucm ronmka Auckaan u6opar. | 0 !
JIMCKHHHT KANMHJIHTH b JHCKHHHT R 104- pacm.

paamycHpaH Kyn MapTa Kuuuk (b < R).
JucKkHHHr guaMeTpu GunaH ycTMa-yeT TYILyBYH YKKa HucOaTaH HHEp-
M MOMeHTH Kyimparura Ttedr (106- pacm).

_ 1 2
I_4mR.

i - N

105- pacar. 106- pacu.

4. R paguycay IUAPHHHT YHHHT Mapkasd opkaJH VTyBun ¥VKka
HucOaTaH HHEpUHs MOMEHTH KyHHJarHra TeHr:

2
I_—S—mRz.

40- §. KartTMK KHCMHHHI KMHETHK SHEpPTHSCH

KaTtTug mucMHMHr Ky3raamac yk artpotmia ainandum, Yucm 6us
z ¥x ne6 Hom Gepran Kysranmac Vi aTpopupa aiélnaHaérrad GYacHH,
Am; MaCCaHHHT YH3MKJIH Te3JMIH KyAHMJarH KYPHHHIIAA E3W/IMIIH MyM-
KHH:

U;= Riw:

6y epaa R;,—z yxaan Am; rada Gyaran Mmacoda. demak, ~i- anemeH-
Tap MacCaHHHI KHHETHK 3IHePrHACH KyHMAarura TeHr:

) 2
Amu;

AT, =2

1 2
= 5 AmiR[ (l)z.
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JKHCMHHHT KHHETHK SHEPTHACH YHHHI KHCMJIapH KWHETHK 3HEprus~
JapHjaH TallKWJ TONajH:

T = JAT,= 56 2 Am,R..

By MyHocaGaTHMHI YHr TOMOHHJATH HMFHHIM KHCMHHHT aiJAHUIL YKH-
ra HucGataH I, MHepuMs MoMeHTHZaH uGopar. Lllynpaii KumuG, Kys-

FanmMac VK aTpodupa aitylaHaéTraH KHMCMHHHT
z KHHETHK 3HRPTHACH KyHujarura TeHT 3KaH:

. 2
Mei g ’z"’T (40.1)
Al
dyp

.Tonuaran wudoga uarapunaHMa xapakat-

.na:laé'rral-x XHCM KHHeTHK SHeprusiCMHUHI T =

”—%’- udogacura yxwanay AilnanMa xapakartia

Macca POJIMHM HHEPLUHMsi MOMEHTH, UH3HKJH

TE3JHK DOJIHHH 3ca Oypuak Tesquk VitHaiizH.

KarTuKk KucM aiiaHraH pakTAa TallKH

KyuJapHuHr  Gaxaprau wumm. YXucMm kyaran-

107- pacm. Mac z YK arpobHia ainaHraH BakTAa TaLIKH

Kyunap 6a)kapraH HIIHH TONAWIHK. seMeH-

Tap Am,; Maccara Kyiuarad 1amikH kyuHd f, Ounman Genrunadfimus: df¢
BaKT HYyHJa i- 31eMeHTap Macca

d51= Rld(P

fiynuu Yrapu (107- pacm), Oy epaa dp — df BakT HunAa xucM Gypusran
6ypuax.

By #iynma f; Kyy 6axkapran MUl KyYHHHI Ky4HlWl HYHasHLIAra npo-
ekuusich (yeu f; cumBon 6umaH GenrunaitMu3) 6unaH Gearuwsasagu
(t—>neMeHTap Macca XapakaT/MaHaérraH aillaHara YTKaswiradH ypuH-
MaHHHT GHpPJHK BeKTOpH; Oy BEeKTOPHHMHT HYHaJHUIN GEpHATaH MOMEHT-
Jard Kyuuul @yHanumg GHraH ycTMma-yer Tywanu). llynpai xuau6,

dA;= fuds;= fuR,de,
Bupok fuR, KaTTamuk f;, KyyHHHr 2z yxKa HHCGaTaH MOMEHTHHHHT,
AavHn [M,,] Mogynura TeHr: arap mycGar Gyuca, «-4-» Humopa GHnaH,
arap f, Mangui Gjnca, «—» umopa Ounan oiavHagu. (36.10) dopmy-
Jara Kapasr;, (6y dopmynapa f, —npoekuus sMac, Gaaku [, Kyuu-
HUHT Moayauaup). eMak,
dA;= + | M| dg. (40.2)

DneMeHTap OypuaHil GypuarHHH axcHasl BekTop Je6  kapai
MYMKHH:

do = wdt.
dA; nu arap M, Ba dp Gunan 6up xun jfiymanranja Myc6at Ba arap
M_, Ba dp BEKTOpJApHHHT HyHaJMLLIAPH KapaMa-kapuwd Gyusca, MaH-
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_ ¢uit 6yaummMHM 6uau6 oauur KuitnH sMac. Ulynunr yuyn (40.2) dop-
Mynara Kyiujaruya Kypunuul GepHill MyMKWH:

d4,= M, do.

JKucmra kyinaran Gapya Ky4IapHMHT MM adpUM Kyusaap O..xap-
raH HUIADHHHT AHFHHZHCHra TeHT:

dA=FdA, = M, dg = (EM,,) dg.

KaBc nuHia Typran HHFMHAM XHCMra Ky#iuiran Gapya TaulKH Kyu.iap-
HHHT aiilaHuWl YKura HHUcGaTaH HaTHKasHii M, MOMeHTHHH GepaiH.
Hemak,

N

dA= M_dp'. (40.3)
By udoma uarapunaEma xapakaT BakTHAard HWHHHT dA = fds udo-
gacura yxuaiig. Takkocnaimwiap LIyHH KypcaTajMKH, aiJIaHHIL Y4YyH
Ky4 POJIMHM Ky4 MOMEHTH, UHM3HKJIH ds = vdf Kyuuml pOJHHH 3ca Oyp-
yak kyuuw dp = wdf yiHap 3KaH.
Amvanga HUIHH XMcoS/aul yyyH KyiMgard

dA=M_ dp = M odt (40.4)

udonanan doitgananunagr, 6y epia M fe6 xucMra kyiuarad Gapua
TallKM KyuJlap HaTHXAaBHA MOMEHTHHHHI @ BeKTOp HYHajumdra mnpo-
eKUMACH TYyWyHUnagu. YUekau BaxT opaiuru wuvgard mu (40.4) udo-
JaHH MHTEerpajiaul OpKaJH TOMHJAZM: ;

4

@
A={da= (5Mw de =6YM0, odt, (40.5)

Arap Kyunap HaTHXaBH} MOMEHTHHHHT ® HYHaJMINra MPOeKIHSACH
yarapMaca, y BaKT[a YHH MHTerpaJ HIWOPacHZAH TalllKapHra 4YHKapHuI
MYMKHH:

P

A=M., §dcp =M. (40.6)

(¢ — »ucM ¢ BakT HuHaa Oypuaran Gypuax.)

MCUCMHMHT  SICCR  XapakaT BaKTHAArd KHHETHK SHeprusicu, bua
34-§ na JKMCMHHMHT $ICCH XapaKaTHHH HKKHTa Xapak ‘lrJ—du op V,
Te3JIHKJK H/IrapHjaHMa XapakaT Ba TeTHULIH YK aTpoduga aw/jaHMa
XapakaT HHFMHAHCH cHpaTHIA TacaBBYp KHJIHMII MYMKHH 9KaHJMIHHH
Kypran sauk. Kucm 6unan K’ KoopauHaTa CHCTeMacHHH GOF/1al, YHHHD

2" YKHHH KUCMHHHT afijaHuml 6ypyak Te3JHTH BeKTOpH @ OYinab iy«

1 Onemettap Maccanapra Kyfiunran wiku f/; Kyanap yayn xam wynpaft néy."oxa--
3anapHH TaKpOPJIacaK, 6us xylugaru dA = M’ d¢, dopMmynaHu Tomamu3, Oy epad
Mg —06apya HYKH KyunapHHHT HaTHKAaBHR wmoMenTn. By moMent 6u3 Gunamnaku,

HOoAra TeHr (36-§ HMHC cyurru aGsamura xapaur)., emax, sucM afijaHrad BakTia
HUKH KyWJIADHKHT AWFHHAM- HIUA HO/MrA TEHT SKaH,
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HantHpamu3.  (33.13) copmynara ©MHOAH JKHCMHHHT - 3;1eMeHTap
MaccacHHMRT Ky3raaMac K KOOPJAYHATa cHCTeMacHAard Te3MTHIMHH Ky-
fiMpard KypHHHIA €3Hll MyMKHH:

vi=Vo+ o, ),

6y epna vo,— K’ cuctema KoopauHaTa Gouin O' HHHT Te3qHIHW, r; —
37eMeHTap MaccanuHr O° HykTara Huc6aTaH BasHATHHM O€JTHJIOBYH
pagHyc-BeKTOpH.

i-3neMeHTap MaCCaHMHI KHHETHK 3Heprusicu®

Amy v? ! -,
AT, = —— = 5 Am [V + [0, r'] |

KBagpatra xyTapuur aMaiuHu Gaxapcak:

1 — ' N ’
ATy = 5 Amy{vf + 2vilo, 1) ]+ [0, r]?). (40.7)
© HAWT r, T2 BEKTOp KYNaiiTMaHH © HHHT T, pajuyc-BeKTOPHMHF

Z' yKKa nepneHiHKyasp TawKua 3TyBuucH R, ra KynaiitMacu Guian
aJMalITHPHII MYMKHH SKaHJHMTHHM Ounamus [(11.4) dopmynara pa yH-
JaH KejiHHrH TeKCTra kapaHor]. By BeKTop KynmaiiTMaHMHT MoOAy/H wR,

ra TeHr (uyHKM © 6unan R, V3apo nepneHauKynsp).
o 2= 2 Y,
HemaK, [0, r]*= ©*R?. By ndopauu (40.7) ra xysamvus Ba AT,
HHHT Gapua 3,leMEHTap Maccajapd GyiiMua HHFUHAMCHHM osnaMu3. Ha-
THXaJa 63 MUCMHMHT KHHETHK 3HEPTHsICHMHH TOMaMH3:

= %ZAml %+ dvolo, Amyri+ %Z o*Am;R}.

XaMMma xajajard ysrapMac KaTTaJHMKJApHH AHTHHAM HIIOPACH OCTHe
AaH 4YHKapaMH3:

1 o - ' 1 9

T = gv()ZAm,-kvo[m. 2 Am, r‘,-] +35 o>22Am,R,~
(MKKHMHUM KYOMTYBYMHM Y3rapTHpaéTranja Ou3 TeHTJIMKHHHT VHT To-
MOHH/Ia BEKTOD Ba CKaJjsip KynalTMaJlapHMHI AUCTPUOYTHBINTHAAH (oit-

JanNaniuk).

OneMeHTap MacCallapHUHT  HFHHAHCH ZAm, KHCMHHHT  m Mac-

cacuzaH uéopar. EAm,-r’, HPOZA KHCM MACCACHHHHT XHCM HHepUHS

1 BekTopHKHN KE3ApaTi YHHHF MOAYJHHHHT KBAaJpaTHra TeHI: v.f = vf SKanAUrHe
Ha 3caatub. yTamus,
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MapKasuHuar K’ cHcTeMajard r, pajuyc-BeKTOPHTa KymaWTMacHra TeHP

[(23.1) dopmynara kapanr]. Huxosr, EAmiR;2 HHCMHHHT 2 ail-

JaHHIm YKura uuc6ataH I, unepuus MomeHTHHM Gepazu. llynuur yuyn
mvg I,0?

T =+ vio, mre ]+ =—. (40.8)

O’ nykTa cugatima mucMHHHr C MHepUMs MapKasHHH oJicak, SibHH
K' KoopanHaTanap cHcteMacH GoulmHH C HykTara oisaliTHpcak, Oy
ugosaHu CoAJaNAlITHPUIIUMHZ MYMKHH. By Xonna r;=0 Gyaranaura
'YUyH MKKHHUYH KYWIHAyBud WyK 6yau6 ketapu. WlyHusr yuyH v, 6unan
HHepIHA MapKa3d Te3auruuH, [  GunaH sca C HyKTa opkaJH YTyBuH
ajinanum ykura HucGaTaH YKHCMHUHI HHeplUs MomeHTHHH (enrnna6,
YKUCMHHUHT KMHETHK 3HEDPTHfICH YuyH KyiHjard ¢opMyJaHH TomaMus:

(40.9)

IWynpait xuan6, siccH xapakaTaa MHCMHHHI KHHETHK 3HepPTHsCH
MHepUHs MapKasHHHHT Te3JIMTMra TeHr Te3JjHK OunaH cogup OynyBYM
UJrapujaHMa XapakaT SHeprHsick GHJIaH XXHCMHHUHT HHEDUMsl MapKasH
OpKaJiH YTyBuH YK aTpodHia aiilaHHII SHeprUscHAaH TauwKWa Tonap
3KaH.

41-§. KaTTHK KMCM IHHAMHKACH KOHYHJAPUHUHT KYJNAHWJIHLLNA

ABpasry mnaparpaguiapia aHUKJaHTaBHAEK, KATTHK MHCMHHHT Xa-
paKaTH HKKHTa TeHI/laMaHH KaHoaTjaHthpaad [(35.5) Ba (38.5) japra
Kapaur):

mw,= X1, (41.1)
L= DM, (41.2)

Hdemak, XHCMHHHT XapaKaTH XHCMra TabCHp 3TYBUM TalKH Kyd-
Jap Ba 6y KyunapHMHr M, MoMmeHTaapH GuaaH GearunaHap skad. Kyu-
Nlap MOMeHTHHHM HCTaJraH Ky3raaMmac €KM Te3JJaHHUICH3 XapaKaTJaHyB-
ud ykxa (/ HHepumMst MOMEHTHHH XxaM XyAAd Viia ykka) nucGaTaH
OJMII MyMKHH. Arap TallkM KyunapHMHI Te3naHMml GHJaH XapakaT-
naHaéTral Yxka HucOaTaH oJrasMMu3ga GU3 ac/iHia HOMHepLHaJ ca-
HOoK cHcTeMaga (41.2) TenrnaMann @ésran Gysap sauk. by Xoaja
MKHCMIa KYHMIraH TalUKH KyulapiaH TallkapH HHepUHs Ky4JapHHH Ba
VNapHHHT MOMEHTJIADHHH XaM xucolra oJiMul Kepak.

Kucmra Ttavcup  sTyBuM f; KyusnapHHHr KYAWIMI HyKTaJapHHH
YJIapPHHHT TabCHP UYM3UKJap¥ O6yiinad KyuupHul MyMKHH, YYHKH OyHla

.
Zf, AnFnHaM xaM Ba. M; MoMeHT xaM yarapMaiigu (KyuHH YHHMHT
TabCHP uHzMFM OYinab Kjuupranga McTairaH HykTara HucGaTaH eflKa
VarapMaiiny). AHa WyHAal Kyyupuuliap OpKasiH GUp Heya KyuHH yJjap-
HUHT JKHCMHMHT XapakaTHra KypcaTaéTraH TabCHPH HYKTaW HasapHIaH

-
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yJapra SKBHBaJIeHT 6y.araH OMTTa Kyd OWJIaH aJMalITHPHII MyMKHH.
Macanan, €up Ttekucimkaa étran ukkuta f; Ba f, kyunn (108- pacm)
KyAUAHII HyKTacHHM §3H TabCcHp 3TaéTraH uu3uy OFitnab6 uXTuépui
Tauna6 onca 6ynaguraH SKkBWBaneHT f Kyy OMNaH a/MAlITHPHIL MyM-
KHH.

JKucMra TabcHp 39TaéTraH napaJviesl KyuJapHH YJAapHHHT TeHT
TabCHP 3TyBYHCH GHNAH aJMALITHPHIN MyMKHH. By TeHr Tabcup 3rys-
yy Gapua KyuJapHHHT HHFMHIMCHra TEHC
6yammy Ba wy O6uaaH GHPra IKHCMHHHT
IryHaall HykTacura KYHHJHILH KepaKkH, Gy
HYKTaHHHT MOMEHTH aJoXuia KydJap Mo-
MEHTJIapHHHHI HHFMHAHCHTA TeHI GYJICHH.

OrHpJ/HK KyYHHHHT TeHT TabCHp 3TyB-
YUCHHH TomaiimK. OFHPJMK KyuH KaTTHK
JKHUCMHHHT 6apua 3/eMeHT/IapuTa KyHuiraun
6yau6, Am, sieMeHTap Maccara Am,g ra
TEHT KyY TabcHp Kypcatagu. DBy Kyunap-
HUHT HiFHHpucH P =mg ra TeHr. Orup-
JHK KyuJapHHHHT HcTaaraH O HyKTara
Huc6aTaH HUMFMHAH MOMEHTH

M = lr, (Amg)l,

6y epra r;— Am; HHHr BasHATHHH O HyKTara HHMCGaTaH aHHKJIOBUHM
pajpuyc-Bektop. Ckansip KynafityBun Am, HH HKKHHUM KypalTypuHpaH
OMPHHUHCHTa YTKa3H6 Ba yMyMHil KynaiTyBun g HH MHFMHAH GesITHCH
OCTHJaH YHKapH6 KyAMnarHHH TOMAaMH3:

M= [(zAmlri)v gl

BHpox KHYMK KaBC HYnjga TypraH HHFHHAM MHCMHHHT /1 MacCacHHMHI
C vuHepuMsi MapkasH paJMyc-BeKTOPH r, ra KymafiTmacura reur. Ily-
HHHT Y4yH

108- pacu.

M = [(mr,), gl =Ir, (mg)] = [r, P], (41.3)

S’TbHH OFHDJIMK KYUMHHHT HMCTajNlraH HyKTara Huc6aTaH AMTHHIH MOMell-
TH C HykTara KyfdMaraH mg KY4YHHHT MOMEHTHra ailHaH VXillap 9KaH.

[Myupait Kuau6, OFMPJHK KyuJapHHHHT TeHI TabCHP  ITYBUHMCH
P = mg ra tedr 6y.u6, MUCMHUHI HHepUMA MapKasura kyfdHmap sKa.

(41.3) pman oFupauR Ky4JapMHHHT HHepUHMsi MapKasura HHcHaTaH
MOMEHTH Hosra TeHr fera xyJjoca uukaad (6y xonga r,=0). Kaiicu
HyKTara Huc6aTaH OFMPJIHK KyuJapHHHHT MOMEHTH Hoara TeHr G6y.ca,
yilla HyKTa JXHCMHMHI OFHMPJIMK Mapkasu fefiunanu. 23- § aa xaiit KHIHG
YTFAaHHMH3JeK, MHCMHHHI OFMPJHK MapKasH yHHHI HHepIHA MapKasH
6unaH ycTMma-ycT Tywagu. TYrpH, dakaT TOPTHIIMII Kyud MahJOHHHU
GepunraH HCM uerapachia GuP KHHCIHM fe6 Xucobjawl MYMKHH G-
raH xo/Jjapja, AbHH TYpJW 3JeMeHTap Maccafjapra kyiuiarad Kyusnap
6Mp xHJ #yHaaraH Ba Maccara NponopuUHOHAJ 6ysraH xoJJapiaruia
6y ¢ukp TyFpu Gynamu. By wapr yauamnapu Ep mapuuHr yadamna-
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pura KaparaHja aHya KHYyMK Oy/iraH >KHCMIap yuyHrHHa Ga)apuiand.
Arap yauamaap Eprunr ysuamnapura skue Oyaca, yMyMaH aiiTranpa,
OFUPJIMK MapKa3H GHJaH MHEpUHs Mapkas3d yCTMa-ycT TylMaiigu. ByHu
oaaMi OHp MHCOJJA TYWYHTHPallVIMK, BHP JXKHHCJH Y3YH CTepXeHb
Epra sikuH xoiga typran 6yacuu (109- pacM). Crepxennb pacmpa Kyp-
CaTHJraHUACK BasHATAa TYPraHAa YHHHT TYpPJH 3JieMeHT/apHra KYyijia-
rad TOPTWJHUI Kyd/JapH TaxMHHAaH MapaJjiied
6ynanu. TeHr sneMeHTnapra  KyWuJras
xyuwJapHHHr Kattaqurd  Epjan  ysokJsanr-
ran capu 1/ (r—Ep Mapkasupan sie-
MeHTraya 6yaran Macoba) KOHYHMAT OHiaH
yarapaau. MabayMkn, Oy Xonja OFMpJHK Map-
Ka3H MHepuHs Mapkasura HucOaTaH cTep)KeH-
nuur Epra sixuHpor yuura kapa6 kyudragn 5y-
najH.

HMuepunan cucremara Huc6aTaH HiarapH-
JaHMa XapaKaT/laHa€TraH HOWHEpUHaJ/l CaHOK 4
CHUCTEMAaZla MKHMCMHHHT XapaKaTHHH TeKLIHpHII
BAKTHAA KHDHTHJAaJHraH MHEpUHS KyuJsapH 109- pacm.

XaM XYRAH OFHPJHK KYUMHHHT Kyd4 MailJiOHH

6up XMHCHM GyaraH xoamaru Xxoccaslapura yxilam xoccasjapra 3sra
6ynagu. XakHkaTaH XaM Am; 3/eMeHTap MaccaJjiapra KYHHJraH HHep-
LHA Kyusap# — Am;W, ra TeHT, abHH GHp XuJ fiyHanran Ba Maccara rpo-
NopuMOHaJ (MJIrapunaHMa XapakaT/iaHaéTraH HOMHepU¥aJ CHCTEMaHWHT
6Gapua HyKTanapu yuyH w, Oup xun) 6ynagu. busum (41.3) dop-
MyJara oqu6 KearaH MyJioxasaslapHM TaKpopaal, HaTHXKaBHiH HHEpLHs
KY4YH — mWw, Ta TeHl (m — XHUCMHHHI MaccacH) Ba HHEpUMS MapKasu-
ra KYAHJIraH SKaHJMMHHH KYpCaTHil MyMKHH. .

HnrapunanMa xapakaTnaHyBuH HOMHepUHaJ CaHOK cHcTeMa OujaH
GOF/JlaHraH Ba JXMCMHHHI HHEpUMsA MapKa3H OPKaJH YTYBYH (SBHH XKHCM
WHepUHaJ CHCTeMaja M/rapiaHMa XapaKaTJIaHaéTraH YKKa HHcGaTaH)
MHepIHA KyusllapH MOMeHTH Hosra TeHr (Oy Xo/aZa HaTHXXaBHii MHepuHs
Ky4/JapH MHepUHsl MapKasura KYHHIraH SKaHJMIMHEM OM3 KypraH 3jHK).
[lynuur yuyn (41.2) TeRrnaMalu HHepLHA KYUJ1apHHH XHco6ra oJMail aHa
WyRAaid Ykka HucGaTaH é3ul MyMKHH. H{Ha 6up Gop TabKui/Ma6 yraMus-
KH, aKaT HHepIHA MapKa3u OpKaJu YTYBUH Ba HMHepLHaJs CaHOK CHCTeMa-
ra HHcGaTay ¥3 HyHanmuuuyu YarapTupMafiguran (GypunMaiiaurar) ykka
HUcO6aTaHrMHa aHa IUYHAA# KWIHWI MyMKHH. $IcCH XapakaT yuyH HHep-
uusl MapKasH Opka/JM YTyBYH Ba XapakaT CORHp GYnaéTraH TeKHC/HKKa
NeprneHauKy/iap HyHaaran VK aHa wyngai VK xucoGiaHapH.

KaTTHK KUCMHUHT Mymo3aHaTH wapraapM. MabayMKH, HirapHiaH-
Ma XapaKaTHH éKM afilaHMILHH 103ara KeJTHpyBuu cabaGmap O6ynMaca-
THHa, JKHCM THHY XoJaTjpa TypHIH MyMKMH. Bynunr yuyn (41.1) Ba
(41.2) napra GugoaH KylMpard HMKKHTa wapT GakapujHwH 3apyp Ba
eTap/d XHcobnaHau:

1) )ucMra kyiauaras Gapya TalKM KYYIapHHHT fMFMHIMCH HOJTa

TeHr OY/MLIN Kepak: e
2h=0, 41.4)

’ 12
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2) TallkH KyuJapHHHT HCTa/faH Ky3FaaMac YKrka HucGaTaH HaTH-
IaBHH MOMEHTH HoJra TeHr GYJHLIM Kepak:

M=o, (41.5)
Awmanga (41.5) wapr GHp TeKHC/MKZa €TMaraH yuta ucTa/iraH Kys-
FaiMac Ykaap (MacasnaH, X, Y Ba z KOOpAMHATa YKJjapH) yuyH 6axa-
puica, WYHHHT §3H KH(os 3KaH. Bynia y McTairad Gowka YK yuyH
XaM OGamapHsiaBepajH.
(41.4) Ba (41.5) MyHocaGaT/iap KaTTHK MKHMCMHHHT MyBO3aHAT ILapT-
JIApHHUHT Y3THHaCHIUP.

KaTTHK KHCM ME€XaHHKACH KOHYHJApPHHHHT
KS"JIJ]&HHJIHU.IHF& MHcCOJAdap

1- mucos. BHp MHHCIH TYCHH HKKHMTa TasiHuza érubau (110- pacwm).
Tasnunapuudr f; Ba f, peaKuHs Kyu/apHHH TOMHHT,

£ OFHPJIMK  KYY/NapHHHMHT TeHr Tab-

! f cup 3TyBuncH P ra Ttenr 6y.u6, Huep-

/ uMA Mapkasura Kyiuaradn. Tyeun kys-

raamac, WYyHHHT yuyH (41.4) ra Gunoan

- P, [, Ba f; Kyu/apHHHT HHFHHIWCH HOJ-

iz ‘ Iz ra tesr Oy/uum Kepak. DyHpaH kyiiu-

)

mard MyHocabaT KenHG yHMKajH:
P= f1+ fzv
110- pacm.

6y epia P, f, Ba f,— TAWIKHA 3TYBYH KYUY/NapHHHT MOAYJ/1apH.

Tycurra TabcHp 3TyBYH 6apya Kyd/JapHHHT MCTa/lraH YKka HHucGa-
TaH HATWXKABHH MOMEHTH XaM, XycycaH, yar TOMOHJArd TasiH4 HyKTa-
cura HucGaTaH MOMeHTH HOJra TeHr OYJ/HIIM Kepak [(41.5) ra kapanr].
byHzaH

P (g—h)=hl—h—1b)

‘Bu3 f, Ba /, HOMabBJYMJH HKKHTa TeHIJ:amara sra 6yaiik. SHau
yJaapHH eunb, KyhumarusjapH{ TOMaMH3: '
P 1=2, . _ P 1—2
h=s1—n+n

h=3T—G+

2- mucon, Papuycn Rra Ba
MaccacH m ra TeHr 6yarad 6up
WHHC/H IIHIHHAP KU TEKHC/IHK
6¥itna6 MLKaJaHUILCH3 JyMa-
JIaHHUG TyIIMOK1a. TeKHCAHKHHHT
KHAJHK Oypuarn ¢ ra (l11-
pacM), OGanananuru sca h ra h
TeHr 6yuicuH (h > R). Llnanugp-
HHHI GOLLUJIAHFHY Te3JIMTH HoJra
TeHr, LLMJIMHADHHHT FOPH30H-
TaJq KUCMra 4HKKAH naiTiaru I11- pacwm.
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Gypuax TEe3NMTH Ba YHWHT MHepUHA MapKasHHHHT Te3NHCH  TOnWJ-
CHH.

EyMMHHHI MKKHTAa BapHaHTHHU OepaMH3.

I-eunm ycyau. Luamaap yuta kyu: P = mg, nukananum Kyyu
fuwq Ba KHH TEKHCJMKHHHT peakuMsicH f, TabcHpH ocTHAa XapakaT
kunagu. HbOTOHHHHT yuHHUH KOHYHHra GMHOaH f, peaKLMSIHHHT Mo-
ayad P KyyHHHr HOpPMa/Jl TatIKHJA 3TyBYHCHra (YHHHT  KaTTaJMrH
mg cos @ ra) TeHr.

Uunungp 6unaH KWS TEKHCJHK opacijard MIIKaJaHHII Y.1apHUHT
Gup-Gupura TerHul HYKTajapHja io3ara KenajH. LIMJHHApHMHT 6y HyK-
Talapd BAKTHHHT Xap OHp MOMEHTHAa KyuMarauaurd (yjap oHuil ai-
JNaHHI YKUHH XOCHJ KHaann) Tydailnu Oy epla scsaTHnaéTraH HIIKa-
JaHHIl Kyyd THHY XoJaTiard HIIKAJaHHII KyyuaaH kbopat Gynaau.
19-§ paH MabayMKH, THHY XoJaTAard HIIKaJaHMLI Kyyd HOAJAH TO
MaKcHMman f, KuilMaTsaprada sra 6YJHIIM MYMKHH. By MakchMan kM-
MaT HIIKAJaHUII KOI(POHUHMEHTHHHHT OHD-OGMpHra TerH6 TYPYBUH >KHCM-
JIapHH Y3apo CHKHG TYyPYBYH HOpMaJs GOCHMM Kyyura Kynai#TMacura TeHr
(fo= kmg cos ). Depnniran xonja HIIKaNaHHMI Kyyd WYHAAN KUAMaT
oJajvky, GyHia cHpnaHuil cHpa 6yamaiau. Lluauuap Tekucankaa ny-
Ma/1aHaéTraHfa TerHul HYKTaJapHHHHT UYH3HKJIM Te3JIMIH HO/ra TeHr
6yiraH xonnapaardsa cupnanuit YK Gyjapu. KefiuHrn apt aca
MHEpUHs MapKA3HHMHT TE/WIM Uc BaKTHHHT Xap 6up MOMEHTHAA LH-
JIMHADHHHT © ail/laHHALL 6ypuak Te3JHrH GHJIaH UMAUHAP R pajHyCHHUHT
KynaidTMacura TeHr, sibHH

ve = OR (41.6)

Gyaranjaaruna GaXkapHaji.
[llyHra Moc paBHIIAA HHEpUMsT MapKasHHHHI w, Te3nanuind P Gyp-
yaK Te3jIaHMIIMHMHT R ra xynajtMacura TeHr:

w,= PR, 41.7)

Arap 6y wapTnapHn Gaxcapuul YuyH 3apyp GY/raH HLIKaJIaHHIN
KYUH fuu. MaKcHMaa fo= kmgcos ¢ KHAMaTHAaH opTMaca, y Xonaa
UHAMHAD CHPMAHHIICH3 JyMa/NaHHG Tylanu. Akc xonga CHpraHHIICH3
IyManaHuG TYLIHI amaJ/ra ouMaiigy.

Cupnannuucns xon yuyn! (41.1) TeHrsaMaHMHI XapakaT MyHaJsiMIDH-

ra NMPOEKUHSICH KYHHAard KYpHHHUIIra sra:
.

mw.=mg Sintp—fuun(. (41.8)

Unnuaapuk yxura HucGataH ésuaraH (41.2) rtenrsnamama daxkat
HUIKaMaHHIl KYuyd MOMEHTHrMHa HosjaH ¢apk Kuaazu. Koarad xyd-
JIAPHMHT, XYMJaJaH HHepUHs KYUJapHHUHT TeHI TabCHP STYBYHCHHHMHT
fVHa/IMIUM UMAMHADHMHT YKM OMnaH yCcTMa-ycT TylraHjaura caGamau

! Cupnanmwau xon yuyn (41.8) garn f,.. KyY THHY XoJaT.arH WIIKAJaHAL
KyuH 3Mac, GanKil CHpPNAHMIIJArd MIUKaJaHHW KyunjadH nbopatr Gynaan.
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yaapHuHr Gy YKKa HucO6aTaH MoMeHTiapu Hosra Tewr. Illympa#t gu-
Jn6, (40.2) TeHrnamMaHH KyiHparuua €3amus:

Iﬂ = Rfuum (41-9)

6y epaa | — UMJMHAPHHHT §3 YkHra HucGaTaH MHEPLHMA MOMEHTH Oj-
JMG6, Y AXJMT OHD YKHHCIH LWAIHHAD Y4yH % mR? ra Tewr.

(41.8) Ba (41.9) TeHrnamanapma yuTta: fyme, P Ba W HOMabayM
KaTTaJIMK/Jap HLITHPOK 3TajH. DHpOK KeH¥HIH HKKHTA KaTTaJMK HILKa-
JaHMUl HUYKJHCH DIapTHAAH Kequ6 uukysud (41.7) myHocabaT opkafu
yaapo GornauraH (41.7)—(41.9) Tenrnamanapuu GuprasHkaa eux6

(xampa =—;-mR2 SKAHJMIMHA Xucobra osmd) KylMpardiapHM Toma-

MH3;
finax =%mgsin P; (41.10)
W, = %gsincp; (41.11)
B==Lsing. (41.12)

Onan OM3 UMJMHADHMHT CHPMNAMHMIUCH3 AyMalaHnG TYWHIIHHM Tab-
MHHJafiiNraH THHY XOJaTiard Hiukanauum KyudmHudr (41.10) xuiiMaTi-
HM TONraHMMH3JaH KeHMH aHa WyHAal AyMa/iaHHG TYLIHI aMaJra
OLUMIIK YUYH KaHJall llapT KAHOATJAHTHPHJMILK 3apyp/MTHHH aHHKJa-
JAIIMMH3 MYMKHH, LIpsMHAD cupnaHMILCH3 ayManaHWG TYLIMILH YYVH
(41.10) Kyu THHY XonaTAard HIUKAJaHHLI KYYHHHHT kmg COS ¢ Ta TeHr
(6yHu OM3 IOKOpHAA KYpAMK), MaKCHMaa KHiiMaTHAAH OpTMAacJIMTH Ke-
pak:

% mg sin ¢ < kmg cosg.

bByHaaH KeqHG 4HKaOMKH,
tg p < 35.

Arap TeKHCIMKHMHT KHAJAMK Gypuard ¢ HHHT TaHFeHCH LHJAHHAP
6UnaH TEKHCJHK opacHjard THHY XOJaTAard HIUKaJaHH KodddHuHeH-
THHHHT YunaHraH KuiiMaTHzaH opTdx OyJaca, AyManaHu6 Tywmuul CHp-
NaHHILICH3 CORHp GYsia osmaiian.

(41.11) paH Kesn6 uMKMLINYA LUMJMHADHHHT HHEDUHA MapKa3d TEKHC
Te3JlaHyBYaH XapakaTJaHajd. W, TeWaHHI aHHK O6YJca, UMIHHIPHHHT
AyManaHH6 TYWHII BaKTH f; HH, ALHH UMAMHAP A/sing ra TeHr ity -
HH JTHIIM yUyH KeTraH BaKTHM TONKWI MyMKHH. By iiy1 w, Ba f; nap
6unaH Kyiumarunua GorsaHraH:

h wcti
sinp 2 °* ,

12¢



Gyura w, muer (41.11) KulAMaTHHH onMG KesnG KViuG, KyiH1arHHH

TonaMu3a: _
fp= —— ]/2
2™ sing g°

By BaxT XyAmM w, KaOHM LMIMHIDHHHI MaCCacHra XaM, pajuycHura
xaM GOFJMK 9Mac'; Y (aKal TeKMCIMKHHHI KHAJMK Oypuard ¢ GuuaH
LMJIMHAPHUET KHPFOKJIapH GanaHAJIMK/JapuHUET h  ¢apkura  GOFJHK
X0JI0C.

LLHJHHAp TOpH30OHTaN YYacTKara YHKKaH BaKTAAa WHEpUHs MapKasu-
HHHT Te3JIMTH Kyduparura TeHr Gysaju:

4
o= wita=) Len
[IMJHHAPHUHT OGypuak TE3/NHIH 3Ca

co=|3t,{=l% %gh.

Ilyun Kaiin kuau6 yramuske, nmkananum kyuu (41.10) puansap ye-
THAa %Il GaapMaffM: UYHKH UWJIMHIDHHHT aHa Wy Kyy KYyiuarau
HyKTaJapy BaKTHHHT Xap GHp MOMEHTHAA KYyuMacJuruya KoJajH.

TopusonTtan TekHcauk yuyH (¢ = 0) (41.11) Ba (41.12) dopmyana-
Japra GMHOAH arap UMJIHHApra jactiaG GHpoOp WirapuiaHMa Ba YHra
MoC paBumiga (cupnaBHIL GYsaMaiiuran KuaMG) 6ypuak Teanuk OGepHi-
ran Gysca, y TeajaHHLICH3 XapaKaT/laHajH, fielaH xyjoca uukand. Ac-
JHja 3Ca XapaKkaT CEeKHHJaHyBuaH Gysagu. ByHpaii cekuHmaRui gyma-
JIaHMIU HIUKANARAII KYYH TabCHpHMfa l03ara Kesaau. By kyu myHaai
fiYHa/TaHKK, YHHHT MOMERTH o OGYypuak Te3JMKHH KaMmaliTHpajd, Kyd-
HHHT V3u 3ca MHepuMsi MapKasuHH TerHUM paBHLIAa (fHa CHpnaHWIO
103ara Ke/AMaiguraH KHMaH6) cekuHsaTHpaid. [yMasaHHII HIlIKaaaHHLI
Kyun gymanaHaéTrad KHCM ycTupaa MaHbuil mm Gaxapaid.

Ll uMMHAPHHHT KHS TeKHCAHMK GViia6 AyMasaHHG TYILIMIIH XakHAarH
MacanaHM eyaéTraHja OHM3 IymaJiaHHII HIUKaJaHHUIMHH Xucofra oJ-
MajvK.

2-eunmw ycyau. Mwkanarum Kyuyd um GaxkapMaérraHsaurd (Ry-
MasapMill HUIKAJaHHIIMHY XUCOOTa onMafiMH3) YYYH IMJIHHAPHHHT TYaa
SHeprusicH ysrapmaiiv. BolljaHFHY MOMEHTAA KHHETHK SHEprHs HOJTa,
NOTeHLHA 3HEPrus 3ca mgh ra TeHr. [ymasianum oxupura Kesau6
TIOTCHIMAJ 3HEPTHA HoJIra TeHryallafd, OMpOK VHHMHT XHCOOMra KHHe-
THK 3Heprus losara kKesagH [(40.9) ra kapanr]

2
mo 1,02
T=—+5
Cupnanuir 6ysiMaraniMry yuys v, OuiaH © U,= ®R MyHocabaT

D,
opkann Oornanrad. Kuneruk sueprus udopacura m=§‘ Ba [, =

l L o (]
= —2—mR2 JapHH KYiicaK, KyHHOAarHHH ToNamus:

mv% mvg 3

_ Mo 9 2
T = 7 T =M

1 By ¢anrar GUp XHHCTI AXJAUT LHAMHAD YUYHTHHA TYFDH.
’ 127



a

. Jymananpunner GoKKary Ba OXHpHAarH Tysia sHepruanap Vaapo
TeHr 6y MM Kepak:

3

Moz = mgh,
6yHaau

v, = %gh,

6ypuak Te3qMK 3ca

_v_c__l re
=r=rV 38

3- MHCOJI, /11 MacCasiM MKHCMra KyJa KHCKa Af BaKT haBoMuia ya-
rapmac f Kkyu Tamcup Kypcataau. Af BakT opasiMFMiaH 60lIKAa BakT
HYHJa YyHra Xed KaHjaH MHCMJIap Tancup
srmaitan. ucmra fA¢ mmnyssc Gepusranura
Kajap y THHY XxosaTma TypraH sau. Kyuuuur
TABCHPH TYXTATHATAaHAAH KeMHH MKHCM KaH-
Aail  xapakaT KHJMIUMHH aHHKJaHr,

(41.1) Tenrnama GepunraH Xonfa KyiHaa-
MM KYpHHMIUra ra: '

mw, =f,

6yHaH
112- pacwm. W= mL f. (41.13)

Hemak, TOKH Kyu TabCHP 3Tap 3KaH, KHCMHHHI HHCDILHS MapKasu
KYY TabCHpH iyHanuiun O6yina6 TeKHC-Te3NaHYBYaH XapakaTJlaHa[H.
f KyuHHHT HHepuHs MapKasura HHucOaTaH enkacHHH [ xapdu Ounan Ges-
runaiimu3  (112- pacm). Huepuua mapkasu C opxanaM WIYHAER KHIHO
00 yx VTKkasallnMKKH, Yy Kyu TabCHP KYypcaTaéTraH YM3HK Ba MKHCM-
HHHI HHepUWST MapKasd OpKaJid JTyBUHM TEKHC/IMKKA TepIeHAHKY.IAp
gy.ncmx (41.2) Tenrnama 6y YKka HucOaTaH KyHHMAarn KypHHHIUra sra

ynaau:

Ic ﬁ= M,
6y epia I, — wucvuvHr OO yKka HucGaTaH HHepuusi MOMeHTH, M = fI

sca f KyuuuHr yma Yxka HucOaTaH MoMeHTH. By TeHrsiamanu p ra
HHCOaTaH eyHO KyiMgarHHHM TONaMH3:

M fl
— = . 41.14
ﬁ IG IG ( )

Ilynnaii kuaub, Kyu TabcHp STHO TypraH Af BakT HUHAA XKHCM
wyHAal xonatia OYJaiHKH, YHHHT WHEPUHA MapKa3d KYYHHHT TabCHD
YH3UFH Oyiina6G TYFPH UH3UKJIM TeKHC Te3aJlaHYBUaH XapakaTJaHalH Ba
wy Onnaw OMpra HMHepHHS MapKasH opkaju yTyBuH V'K aTpodupa ¥3-
rapmMac Oypyak Teanuk (41.14) GunaH afinanagn. Al BaKT OpaJIMFHHIHT
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OXupura Ke/uG WHEpUMS MapKa3HHHUHT Te3JMMH KYHWAArd KuAMaTra
SpHLIAfH:

fA¢
VC = WC‘At=;l‘.
6ypyak Te3qHIM 3Ca .
A
© = BAt= % = fjﬂ
c c

ra TeHr 6ynub KonamH.

By Vv, Ba ® HHHT Gu3 TONraH KHAMAT/IapH YXKMCMHUHT KYYHHHI Tab.
CHPH TYXTaraHjaH KefHHTH XapakaTHHU Gesirusiaiijiu.

LyHu scnaTv6 yTaMusKH, oJMHraH HaTHKa (aKaT KyYHHHT TabCHD
BAKTH HYMA YKUCM KYuHHHT [ ejKacuHu GyTyH Af BaKT opaJiMFH ja-
BOMHJA eTapiH aHuKJMK OusaH Yyarapmac jae6 xucobsaca GyJagurat
Kuuuk OypuakKa GypuscaruHa TYFpu Oyuagu.

C uHepuMs MapKasugaH

wx =0, Px=1w, (41.15)

waptaap 6unau GearunauyBud x macoana étran O° HYKTaHHHI Te3-
JIMT HoJstra TeHr OYamwuHH Kypuun guilnd smac (112- pacm). [emak,
O’ HyxTa opxanu YTyBuM VK OHMH ailjaHum yxu Gynap skad. (41.15)
ra w, Ba f yuyH TonuaraH udopanapuu kyiicak, KyAHIarrHu Toma-
MH3:

Ic

x=ml—.

Kyunnsr Tabeupupaa KHCM KyiMJaruda KHHETHK 3Heprusl oJiafu:

9 .
_ mug fTew?  m [Al) 1o (flAt 1o+ mi?
T= 2 + 2 QK m + 2 \Tg - = 2/111 —gmi,— (A

T nuur [ ra Goraug 6ymiwura cabal LIyKH, l OpTHINH GHJIaH Ky4
KVfuaran HyKTaHMHr Af BaxT uu¥ja YTraH #yad opTagu Ba Jemak,
Ky4HHHT JKMCM yCTHAA GaykapaTraH HIIM XaM OpTajH.

42- §. 3pxuu ykaap. Bowr muepuus yxnapu

Arap Oupop KHCMHM HCTaaraH YK atpoduga alnIanTHPUG KeiiuH
VHM 3pxHH KYHCaK, Yy X044a afifaHHml YKUHUHT (asopari BasusTH §3-
rapaji: i MHepUHs camoy CHCTeMara HMcGaTtaH € GypunagH, é Kyua-
au. Mixtnépuit onmHran yxHu yarapmac xosaTjna cakjaab TypHill yuyH
yHra Mabaym OMp Kyunap 6u/aH TabCHP KypcaTHUI Kepak.

Macanan, arap wucm 113- pacMjaruiex Lak/ira sra 6yau6, 00 )”ug
anOCbH,I(a ® 6ypan Te3/qMK OujaH ailiaHaétran 6VJjca, y Xosga aii-
Nauuil YKUIM KY3FaaHLICH3 caK/iab TYpHUI YUyH YHra M = morl ait-
JIAHTHDYBUH MOMEHT GepajuraH Kyusiap kyHH/HMIIM Kepak. XakHKaTaH
XaM, m MacCaHH r pajuyciu ainaHajap Oyiina6 xapakaTJiaHTHPHLI
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yayn, ysapra xap Gupu mo? ra tenr 6yaran f; sa f, Xywnap kyhu-
aulH  Kepak. By Kyunap M = mo? rf MOMeHTIH xydT XocHn kunaam.
Arap macanan, Ykuu ymra moc f; Ba f} Xyunap Gunan Tabcup Kiyp-
caTapjural NOALUHIHHKNAPra YpHaTHW opKasiu 6y MOMEHT j03ara uM-
KHUIHra fyn k¥imacak, y xonma aiinanmm -
0 YKH cTpeska Gu/laH KypcaTHAraH TOMOHra

W Kapa6 GypusiafgH.

Arap m MaccasaphH GornaG  Typysu
crepedb 00 aiianuw yxura  nepnempu-
Kyasp 6Y.m6, Maccaniap Yrman xap xua
r Ba ry Macopasapaa érca (114- pacm), y
Xonga YKHHMHC adona quumura ayn xyi-
MacJHK YUYYH LOJHHIHHKASP yma 6Hp XA
hynanran Ba MORYJIIAPUHMHT umauucu
Mapkaara WHTHJIMa KYUYJapHHHT f| Ba f, Mo~

Aynnapu aimpMacura TteHr 6yaram f, pa 1,
Kyunap OGHJaH TaLCHP 3THIUH Kepak:

fit fa= mo?® (ri—r,)

(@ Ba b xecmanap yaapo TeHr 6yaca, f, Ba
fo KyunapHMHr KaTTaJuTH XaM GHp XA
6ynann; akc xoana f,a= fyb 1wapr Ga-
JKapaJiHIN Kepak).

Qa3ozary BasMsATH TalKapHAaH Gupop
KYUJapHUHT  TabCHPHCH3  CaKJIAHAAHraH
ailnanull YKH JKUCMHHHT SPKHH VKH
Jeitunand. 114- pacvia TacBUpsauran xoJ
YuyH r, =r, 6yarasja, OO0 VK MabnymKy,
apkuH Yi; 6ynaau.

Hctanran HucM  yuyH SpKMH YKJaap
6yan6 xMsMaT KWJIafuraH Ba HHCMHHHP
HHepliMsl MapKasH opkaJu VTYBYH YuTa
¥3apo HepreHAMKYAsIp VKJAap MaBXYA SKaH-

114- pacwm. JHFHHH McOOT/Mawl MyMKHH, ynaap Gouw
HHepuHa YKsaapu xef atanapgH.

Bup xuucau napannenenunes yuyH (113- pacm) xapama-kapun €t-
rau éknapun kec6 yrysun 0,0, 0,0, Ba 0,0, yxnap Gow HHepuHs
yKaapu Oy JHIIH _papuaH.

CunMerpust VKura ara Gyuiran KHCM (Maca naH, GHP KHHC.IH® [H=
JMHAP) YUYH CHMMeTpHA VKM Gowl HMHepLHus ypg.napunaﬂ 6vpuamp, Goul-
Ka WKKMTa YK BasudaCHHH 3Ca CHMMETpHs yKHra THK Ba MHCMHHHP
HHEpUMA MapkasH Opka/MH VTyBuM, TeKHCJHMKJa E€TyBuM MKKHMTa Y3apo

1 )Kuem §i artpopuia Gypnaran capu Oy Kyunapunur fiynanumn yarapa Goe
pann,

2 JKnCMEHIT SHUIHTH Xap GHP KecumJa GakaT chmmeTpus YKULAH §avanasuran
macopannir PyHKUKACH Ofaca erapan.
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neprieH JUKy.IAp YKNap GamapuiH MymkHH (116- pacm). Myunah guauo,
cHMMeTpHsi YKMra ara 6yaraH xucmaa Goul MHepius Yk/apujan daxat
Gurtacu {uKcauudnaHrax (KysranMac) 3kaH.

Mapka3sufi CHMMeTPHAH IKHCM, STBHH 3HWIMrH (haKaT MapKa3uraya
6yaran macodara GOF/HK OGVAraH Iwap yuyH MHEPUMSI MapKasH opkaju
YTYBUH YyuTa ¥3apo MepneHAMKYAp yKaAap OO HHEpUHS ¥KJIapuaHp.
Hemak, Gow HHepuusi YKJAapumaH GMpH xaMm (UMKCauHANaHMAaraH 3KaH.

115- pacu. 116- pacm.

Huemuuur 6om ymapura HucGaTaH HHEPUHS MOMEHT/IaH, YMyMaH
Typ.nuqa 6ynagu: [+ [, /1, CumMeTpuss yxura zra GyaraH xucm
YUYH HKKUTA MHepUHsT MOMEHTH OHp X/ KaTTa/MKKa 9ra, YIUHUMCH
sca ynappaH ¢apk wxunaau: [,= [,# /[, Ba HUXOAT, MapkasHii CHMMeT-
PHSIJIH JKHCM YUYH Yuasia MOMeHT Gup xua 6yaaaw: ;= [,=1,.

Arap XHCM YHra TalIKapuAaH Xed KaHpail TabCHp KYpcaTHAMaiHraH
nmiapouTaa adsaHaétrad 6yiaca, Y BakTAa (akaT HHepPUMA MOMEHTHHHHI
MakcHMa/l BA MHHMMAJ KHAMATJapHFa Moc KeJsyBuu Ooil ykaap atpo-
¢upgaru altnanumwrdna Typryn Oyaagd. KaTrasuK KMXaTmaH opasiuk
MOMEHTFa MOC KejyBuH YK aTpouaa ailnaHuimn TYpEyH Oyamadgu. By
3ca aiiyiaHuul YU ama uy Ooml yxaau Sup 03 GyJica XaM OFTaH BaKTaa
103ara KeJqyBYH KYUJIADHHHC OFHMIL HYHAJHIIJA TABCHP STHUIMHK OGHJ-
Aupanu. AlnaHvl TYpryH yxaaH OFfaH BakTia Oy OFMUII HaTHXacHAa
103ara KeqraH Ky4/ap TabCHPHAA KHMCM siHa Ternuuwd Gomr yK aTpo-
tdupga ailnauuura Kaitragu.

AfiTunrannapra vwoud XoCHJ KUJMUI YYYH Napajefenune], IakK-
Juparu GHpOp KUCMHH (MacanaH, TYTryprT KYTHCHHH) YHra OHp Bakrra
afiiaima xapakaT Gepub yaokTHpcak Gynaaul. bByHga kHcM nactra
TYmaéTHO 3Hr KaTTa €KUM 3HT KHUMK KHppaJiapu OpKaJju YTyBuH YKaap
aTpodHia TYPFYH aililaHa OAHUIMHHM aHHKJaiMH3. YKucMHH ypTa KUppa-
Jlapy opkaad VYTyBuM VK aTpobHia aiinaHaguraH Kuaub YJOKTHPHLIra
HHTH/ICAK, MKOOHI HaTH)Kara spHlia O/MMaiMu3.

! By xen yuyyR OFYPAIK KYUHHHHF TabCUpil aXamuATra sra asmac. Y dakar
KUCMULMUT nacTra KapaG Tywwulura cababud Oynasm, Xosoe.
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TawkapuaaH, Macanan, aliJaHaéTran >XHCM OCHM6 KyilMaran um To-
MOHIIIAaH TabCHp KypcaTHAaéTtrad 6ysca, y X042 HHepIUs MOMEHTIl
HUHT 3HF KaTTa KHiMaTHra MOC KeJyBuM Oowl yK atpoduparu aia-
HUWTHHA TypryH OVnaau. Aua wy caGaGra Kypa 6HMp yumjaH wunra

b

117- paca-.

oCHO KyHu/IraH cTepxieHb Te3 aiJIaHTHPHJIraHja y3aura TepneHaHKyasp
6yaraH Ba MapkasuaaH YTyBuM YK atpopuia aiiana OGowajign
(117-a pacm). Yekkacuaan unra ocH6 yxyHMIraH AMCK XaMm apa WIyH-
Jaji aiinanagn (117-6 pacw).

43-§. KatTuK MUCMHUHT UMOYALC MOMEHTH
bua 38-§ Ja KaTTHK KUCMHHHC HMOYJbC MOMEHTH YUYH TOMraH
L,=lo (43.1)
nbopa daxaT KHCM KyaraiMac YK, SpHH (a3ofa TNOAIIMIMHHMKJIAp Ty-
THO TypaguraH VK éku 3pKkMH VK aTpodHia afijiaHrasjardHa YpHHIM
6ynanu. Dowka xonnapaa L 6unaH o opacupary GOFJaHHMLI aHYa My-
pakkabnawany, xycycaH, L MMmyJbC MOMEHTH BeKTODMHMHI HYHaJ/HMiLN

© GypuaK Te3/HT¥ BeKTOPHMHMHI HyHa/HIM Gu/JaH yCTMA-yCT TyLIMaigu.

KoopauHara yxjaapunn®! >KHCMHHHT Goll MHepuHs Yykaapu 6yiinab
AyHantupaMus. @apa3 KWIailJIMK, © BeKTop 6y YK/JapHHHT Xey Kaficue
cu OwnaH  ycTMa-yer tymimacun (118-
pacM). ¥ xonza yHUHr Ykjaap Gyinab
©,, @y, ©, TAKWI STYBUHIapH, yMyMaH
ailTralga, HosjmaH dapk wunagu. I, o,
KynaiitMa (43.1) ra 6uHoaH L BekTOp-
HHHT z 6YiiMya TalIKHA 1YBYMCHHH Oe-
pagu. Xyaau wywra yxmaw [, o, ky-
naiiT™a L, Tawkun aTyBunuy, /, o, 3ca—
L, tamkun styBumnu Gepaau.” Arap
6o Yxnapra uucbaran I, I, I, unep-
1iMsl MOMEHTJ1apd Gup-Gupura TeHr 6y
Maca, y Xonja HaTHxkaBMH BeKTOp L =
118- pacm. =L, +L, +L, sunr iyHamnuy, 118-

1 By epna »xucM Gunan Gornamiwu ratbufi 6yaran Ba y Ounan Onpra afniada-
AHTan yxnap Hasapaa TyTHaa M,
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pacMAaH KYpHHHINHYA, ® BEKTODHUHT HyHanumu Gmaan Oup xus iiy-
Haamaitgn. Pakar o Gow VyxaappaH Oupu Oyina6, Macanak, z Vi
6yita6 HyHanrad [IAapoMTAAr¥Ha @ HMHP Ooulka YKjaap Oyina6 raui-
KW 9TyBYMnap (AbHH ©, Ba @, Jiap) Hoiara TeHP Ba HaTixaga L,
Ba L, Tawkun sTyByMnap Xam Hoira TeHr Gysagu Ba 613 (43.1) dop-
Mynara KeJamus.

Myupait kuanb, KoopaHHATA )"/_lﬁJIapH cudarHaa MHCMHUHP GOUI

uHepuus YknapuHu TaHuab osacak, ® Ba L Bektopnap opacumaru Gor-
JIaHUII KYAMZAr# KypHHULIra Kenaju:

L="Lo,+1,0,+1,a, _ (43.2)

®,=m,1 Ba X0Kaso 3KAHJMTHHM SCra o.nu6 cyHrru ngopara Kyhupa-
rHua Kypmmm Gepuul MyMKHH:

L=>,0)1+(,0,)]+ I, 0)k,
6yH,cLaH L Ba @ BEKTOP/IAPHHHT  KOOpJHHATa ykJapura Ipo eKuusJapH
opacuiarid GOFaHMII KyHuIaruya KYpHHMUIra 3ra JeraH XxyJoca 4uxa-
u:
3 by=lo, B =10, L =0, (43.3)
Koopnnnarta yxnapu IKHUCMHUHP Goil MHepuusi VKjaapu Oujan ycT-
Ma-ycr TymMaca, Oy OoFnanuil siHa MypaxkkaGnawanu. By xonma L

Ba © HUHT NpoeKuHsAJapH opacujaru OOFnaHHMII Kyfuparuua Gysagm
Bx=[xx x+lxy y+

y,t x+1yy y+1yz z? (43.4)
B =0+ ,0,+1,

TymguaTa I, (i, k = x,y,2) KaTTAIMK UKKHHUH paHr CHMMETPHK TeH-
30p! ne6 aTanajuraH TEH3OpHM XOCHJ Kuiagd. MexaHMkaza 6y TeH3op
MHEeDUHSA TeH30pH aefinnain. TeH30pHHHT [;, KOMIMOHEHT/NApH KO-
OpAMHATa YKNapHHMHP TaHJaHUWHra GOFJIHK, Arap KoopiaHMHaTa ykJjapH
IKHUCMHHMHT Ooll MHepuus Vxnaapy OHJaH yCTMa-ycT Tyllica, y XoJja
I,.1,, Ba I,, napnan Oowka Gapua KOMIMOHEHT/Iap Ho/Ara aiJaHajH
Ba (43.4) dopmynanap (43.3) ‘popmynara aitnananu [(43.3) na /,, Hu
I, 6unan GenrunaHraH Ba Xokasol.

Buz mopauit HyxTanap cucreMacH yuyH TomraH (37.11) Tenrsama
KaTTHK XKHMCM Yy4yH XaM ypuuau 6ysamu. By xonma L pe6 KoopauHa-
Ta yxjapura TywHpHaraH npoexuusiiapu (43.4) dopmynanap Gunal
aHHKJIZHAJMraH BEKTOP TYWYHHAAIH.

DHAM KATTHK MHUCMHHUHT Goll MHEpUHs YKJapUHHHT GHpopTacH OH-
JaH XaM YCTMa-ycT TyWIMaiigural Kysraamac z yx aTpoduaa aisiaHuil
XOJMHM TeKWHpaiank. Byunafi yK daxkat yHra Tailkd Kydsap TabcHD
KypcaTaérrangarysa Kysfagmac Gyauum MyMKuH (macasad, 113- pacM-
ra gapaur). By KyunapHudr z ygka HMcOaTaH MOMeHTH HOJIa TeHr
(kyunap TabcHp KypcaTaguraH HyHasum YK opxand ytaau) OYJHLIH

1 Arap Ttensopiiur Komnonentaapu /= I wapTun kauoataautupea, Gynaail
TCH30D CHMMCTPHK Telsop Actitiaju.
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paBuian, GUpOK 6y §kaa érram mctairanm -O WykTara muc6aTaH Kyuwsap
MOMeHTH HO/AaH apkau. Ana wy ca6alra Kypa XMHCMHHHT 2z §KKa

Huc6aTaH HMMyJbc MoMeHTH L, Yarapmailgu (% L,=M, Ba M, = 0),

O nyxrtara Buc6atal HMnysanc MomeHTH L_3ca (GepHAraH Xos yuyH
YHHHT fiyHanmud 2 Yku O6yHna6 #iynanran o HUHTr HyHanmmm GHian
yCTMa-yCT TYWIMaigH) Tallik¥ KYUJapHHHT YHra nepneHauMKyasp iynan-

ran M MOMeHTH TabCHDHAa ucM Ounan Onpra Gypunapn (‘dltl,zm#-
= 0).
44- §. I'vpockonnap

Cummerpusi ¥xu aTpoduaa KaTTa TeaaMK OGunaH  aiilaHyBuM OFHp
CHMMETPRK MHCMHH THPOCKON €KH (MUAaHpoK) ne6 toputHaagu. Cum-
MeTpusl YKH THpPOCKONMHMHT 6ol HHepuus Yxaapupan Gupu Gyané xug-
MaT KWJaJH{, WYHHHT YYyH THPOCKOMHHHT HMIYJbC MOMEHTHHHHT iy~
HAMMIIA YHHHr afinanMt Yxu O6unad  ycTMa-ycT Tywlagu. [upockon

VxHHUHr  da3zofar¥ HYHaMMIIMHH  yarapr-

g puwr yuyn (37.11) ra Mot paBuiga yHra

TallK¥ Kyunap MOMeHTH OunaH TabCcup KVp-
catiit Kepak. Bynaa rupockonuk sbdekr ne6

' HOM oJraH KyHugars Xofiuca KysaTunajM;
. I'yé rupockomuuur OO ykuuu O° O° (119-
LY pacm) Tyrpu umank aTpodmpa 6ypHiM Kepak
“ O6y/araH Kyujnap TabCHMpHAA THPOCKONHMHI
, 'yku 0" O" Tyrpu uuank artpopuma Oypuna-

(00 yx Ba O’ O TyFpu uM3HK pacM Te-

Kucauruaa éragu, O” O/ Tyrpu uMsuk Ba f;:

fa Kyunap sca Oy TEKHCAHMKKa nepneHjuKy-

asp HyHanran pe6 dapa3 KHJAHHAAW).
BHpHHUH KaparaHja THPOCKOTMHMHI OyH-
Jait Failph TaGuuii O6Yam0 KYpHHTaH XaTTH-
XapakaTi, MabayM OYsHuiMya, afinaHMa Xa-
119- pacw. paKaT, AMHaMHMKacH KOHyHJapHra, abhu Hbio-
TOH KOHYHJapHra 6ataMoM MOC SKaHJHIHHH
Kypuwl KHAMH sMac,  XakukaTan XaM, f, Ba f; KyunapHHHP
MoMeHtH O’ O’ TYrpu uH3uKk O6Vilnal ijiynanran. Af BakT Wmga rupo-
ckonuunr L uMnysabc MomentH M 6unan Gup ToMoHra fiyHanraH
AL == MA! oprtupM™a onaad. [HPOCKOMHHHT MMIyJbLC MOMEHTH Af BakT-
JlaH KelHH pacM TeKHCJMrHaa érraH Hatxaeui L’ = L 4 AL ra Tenr
6ynaad, L’ BeKTopHMHI HYHa/MMWIHK THpOCKON ailfiaHMIl YKUHHHI. SIHTH
AynanmuM Ounan  yctMa-ycr Ttywapad. Ulynpait kuauG, MMPOCKOMHHHP
ainandm Yku 0" O" TYrpH uu3nKk aTpopuaa wyHpaii Gypusiajukh, M Ba
L Bektopsap opacugard Oypuak Kuupasau. Arap rupockonra M Mo-
MEHTHHHHI HYHaJMIIM y3rapMaiiiuraH TallkH Kyusaap OMNaH y30K Bakr
AaBOMHIA@ TabCHP Kypcatcak, y XoJjJa THPOCKONHHHT JKH HHXOST
WyHAail XOJAaTHH OJAJMKH, YHMHT XycycHH aiinaHunapu Yxku Ounan
AyHaNuWK TalIKH KyuJap TabCHpuja coaup Gynaétran aianuil yKu
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pa HyHanMwH OunaH ycTMA-YCT Tywagu (L Bektop #ywHajbmum G6yAuua”
M sextop OHjan ycTMa-ycT Tymagu).

['MPOCKOMHMHI TabpH(JIAHTAaH XaTTH-XapaKaTH THPOCKOIHK KOM-
nac (rupokomtiac) neG aTanypun ac6oGra acoc KHIMG oJsiuHra. By
ac006 YxH TrOpH3OHTa/n TEKHC/JHKAA SPKMH Oypuaa oJNlafHraf rupo-
cKQnAaH ndopaE (120- pacm), Ep cytkasm afiiaHrananru ca6abam ru-
pockonra yHu Ep yxu atpopupa afinantupuiura Hutuaysun (xyaau 119-
pacmaa i, Ba f, Kyunap rupockonin O' O° Tyrpu uusnk atpoduxa

. fNaHTHPHUIrA HHTHJIFAHH KalM) Kyy/map TabCHp
Kkuneau. HaTmkana THPOCKOMHHHT VKM  LyH[ad
OypHJIafIiKH, [HPOCKON MMNOYJbC MOMEHTH BEKTODH

‘L 6unan Epuunr Gypuak Te3qurH BeKTODH @,
opacuiaru Gypuak kuupangd. By to L Gunan w,

opacuzaru 6ypuak MuHHMaJ 6yau6 KoATyHra Kapap,
ABLHH THPOCKOM MEPHAHOHAJN TeKHCHKAA Mo#nalu-
TyHra Kajap JaBoM 3Taau (10KOpHAA.Kapab 4HKH.I-
rai ymyMuft Xonpan ¢apy/ii paBHLIAa THPOCKOITHK
KoMnac VYKWHHHT OypuAMUIH IuyHjgail uerapasial
KYAuarauku, 0y YK (aKart ropusoHTan TeKHCJMK]A
SKOMNALINIIE MYMKMH XOJIOC,

THpOCKONMK KOMMAaCHHUHI MarHUT CTPeJiKa/H KOM-
pacaaH Kynalt dapku WIYHZAKH, YHHHT KypcaTduri-
ra Maruut ofuMumM! xucobura OynaguraH Ty3aTma
KMPHTHLI 3apypaTd #YKAWp, IUYHHHTJAEK CTped-
Kara YHHHT AKMH aTpoduia TypraH (eppoMarHut 120~ pacts
HapcaJapHUHr (Macasad, KeMaHHHI [ysaT TaHa-
CHHUHI Ba GOMIKANAPHUHI TabCHPHHH Oaprapad UM YuyH TaaGup-
Jap kypumra xam axTRéx Koamaiiau. Ana my cababGaapra Kypa xo-
3HPrH BaKTAa HABUTaUKs HILIAPHJA acocaH THPOKOMIAc/ap HULATHAA M.

upockonuk kyyaap. [HpockolHMHT YKHHH KepaK TOMOHra GypHul
BAKTHAA rupockonuk ekt TydalfiniM FUPOCKONHKHT VKM Ypuawuran
TasiHY/Japra TabCHP KYpCcaTyBUH THPOCKONMK Kyusaap I03ara Keaajm.
Macanas, rupockonuunr 00 $xuuu O' O’ TVrpu umauk atpohaa Max-
6ypan Oypran mataa (121-pacm)00 yk 0" O" Tyrpu umauk aTpoduia
OypHAHIUra MHTHJAAW. AHa 1wy OYpHJMIIHHHL OJIIMHH O YYyH TH-
poCKONHMHT Y3ura nojumMnuukjap Tomonmgar f'; ea 'y Kyunap Tabeup
Kypcatviun Kepak. HBIOTOHHHHT yyHHYM KOHYHHra GHHOAH VK Xam
nopwunuuknaapra f, sa fy kyunap Gunan Tancup kypcatagu. Ana my
Ky4aap FHPOCKOMHK KyudJiapaup. :

Macanax, kemanappary 6yF TypOuuanapy NOAWMMHHKJIAPHHH JOiiH-
Xanaw BaKTHAa THPOCKONHK KyunapHH XHcoOra osumira TYFpH KenajH.
TypOuuauunr poropn rupockonra yxwaidau. Kema GyiiaMa rebpauraii-
aa Typ6uuaHHHT yku MamOGypan O° O' TyFpu uu3ug aTpodupa Oypuaa-
au (122- pacm). By f, ea f, rupockONMMK KyuJap t03ara KesHiura ca-

1 Mardit oFm  Ae6 wacuut Ba reorpadu  Mepujuannap opacuparu  Gypuakka
aftuwaau. ’
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6a6uu 6¥nagm Ba Oy Kyunsap VYKHHHT TNOMIMIHHUKAAPra Kyiumua,
6ab3naa sca aHua ceawsapan 60CMM Kypcatuwra onub Kedafu.
lipockon upeuecchacnw. Arap rupockonra TabCcUp KypcaTyBuH Kyd-
Jap MOMEHTHM KaTTa/iK KHMXaTAaH BakT OVilmua ysrapmaii 1oau6, ru-
pockon yxu OunaH Oupranukza y 6MnaH JouM TYFpH Oypuyak XOCHJA

Ve lacmea

0\ Hoxopuea

121- pacar. 122- pacu.

KuiraH xonfa Oypuica, I'HDOCKOTNHMHI aJoXMAa TypAard XapakaTth
lo3ara kKenagy. MacanaH, YKM OFMPJIMK Kyud MalOHMAA Typras ap-
HHpAA ailnaHafuraH THPOCKON aHa [yHAadi 1apouraa G6yaazn (123-
pacMm). 'Hpockonra Kyifimiran Taliky KYy4JapHHHT MOMEHTH KaTTajHK
WHUXaTHAaH KyHHarura TEHT:

M=mglsina, (44.1)

6y epma m — FHPOCKOMHHHT Mac-
cacH, [—-IJapHHpAaH THMPOCKOI
HHEpUHsl MapKasWra Kanap Maco-
¢da, o — rupockon yKu BepTHKaN
OMNaH xocun Kuiran Oypuak. M
MOMEHT THMpocKonm ¥KM opkand
VTYBUH  BepTHKaJ  TEKHCJHKKA
(123- pacmMpa 6y TeKMCJIMK IHTPHX-
Jlaura) nepneHjHKyJsp HyHaATraH.

M Kyunap MOMEHTH TabCHPHIA
TUPOCKOMHUHT L uMnysbc MOMEHTH
dt BakT MuMaa #yHasammg Gyim-
ya M pekTop Ousan OGup TOMOHra
fyHaarad, sbHH L BexTopra nep-
neHAMKyJsp GYsran Ky#Augariua
OpTTHPMa OJaJH:

123- pacm. dL = Md!. (44.2)
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dl opTTipMa osMin HaTHxacuaa L BeKTOpHHHIr ¥3rapmuira ThHpo-
ckon YxuHuar OO0’ Tyrpu unsHK aTtpobHpa wyHAail  Gyphaniiura
Moc KenazMkd, Oynaa o Oypuak JOHMHH KoJjafu. Dyupail Xoaza
FUPOCKOITHHRT y3H €TraH BepTHKaJ TeKHCAMK dg Oypuaxkka Oypunaam.
Bup Baxraa M BeKTop XaM TOpPH3OHTa/l TEKHCIHKAA aHa wydpai Gyp-
yakka Oypusiaau. Hamipkana df Baxktaan keiinn L Ba M BekTopsiap
pactna6 ¥3apo kaHpail xoinawrad 6yaca, yilaHnjai BasUSTHH STaJJaiy.

ByHaaH KefiuHTM df BakT 37eMeHTH Hunga L BEKTOp SHAM V3HHHHT
aurd («GMpHHYH» 3jeMeHTap OYpUJHILAAH KelHH 103ara kearaH) KHii-
MaTHra nepneHauKyJsp O6ynranu sina dL oprTupma onagu Ba XoKaso.
Hatuxkaza THpPOCKONHHHT VKM y3ayKcud pabumga O mapHUp OpKaJu
VTyBUM BepTHMKas artpoHia aiyianub, yuuparu Oypuaru 2o ra TeHP
KoHyC um3anu. ByHza L BeKTOPHMHT dakar HYHaJMIUMrMHa y3rapam,
YVHUHT KaTTaJHMTH 3ca yarapMaiad, uyHKH dL 3jieMeHTap opTTHpManap
JouM L BeKTopra neprneHAHKyJsp HyHaJjraH.

I'npockonHudr 6y TabpudiaHTaH XapakaTH nmpeneccHs paeb ara-
Jagu, GyHIa THPOCKON VKM TallKH Kyusrap TabCHPHIAa KOHYC 4H3H6
alylaHaan (xycycmil xonza, o = m/2 OyJsiraHja KoHYC TEKHMCJIHKKa aif-
JaHaju). .

L BexTop mnpeueccus BaKTHAa aijaHa 6yiina6 OysnamnraH TeKMc
XapaKaT BaKTHAA Te3JMK BEeKTOPHHHUHI XapaKaTHra yXuiall XapakaT KH-
Jagu. Aiinana Gyiiia6 TeKHC XapaKaT BaKTHAA Te3/NHKHUHT 3JIeMEHTap
OpPTTHpPMacH dv JIOMM V BeKTOpra NeprneHiHKyJap Ba Wd! ra TeHr, 6y
epia |w| yarapmac. ['mpockon yuyH dL — L BeKTopra nepneHiuky./sp sa
Mdt ra Tenr, 6y eppa |M| yarapmac.

KOHYyCHHHT YKH OpKa/JM YTYBUM TEKHCJMKHHMHT aiinaHuml 6ypuak
Te3JIMrH npeueccHs Teanuru peitunap. Ipeiieccns 6ypuak Teanury, Mab-
JIYMKH, KyHHJarura TeHr:

;__ do
W = d—t' »
6y epla dp — scjaTHirad TEKHCIHK df BaKT MuMia SypuiraH Oypuan.
By 6ypuak |dt] uuHr Lsine ra HucGaTH cudatHaa TACaBByp KHIMHHUIM
MyMkuH (123- pacMra Kapaur, L BekTopHunr Gomm O wapuup Onnal
YCTMa-ycT tymanH ne6 ¢apa3 KHIHHAAH):
=~ __ ldL|
~ Lsina *
(44.2) pa (44.1) ra Gunoan
|dL| = Mdt = mglsino.dt.

By wudopann (44.3) ra kyiiu6 sa L Hn Jo Ounan anMaiITHpaO
KYHUJATHHH TONAMH3:

(44.3)

mglsina dt _ mgl dt
Tosina ~ Jo

~ ByHpuaH npeueccHARMHT Gypuak TeaJIMrH

- o =99 _mel :
o =T =25, (44.4)

do =
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(44.4) pau npeueccHA TE3JHTH THPOCKOMHK ¥ KHHHT FOPHSOHT"‘a
nncGaray orun Oypuarura GOFJIMK 3Mac Jerad XyJjoca YHKafH.

l/lmny.nbc momeHTH [0 ojaraa KarTa 6$I.nraunm'ugau npewueccHs
TeasMrH @' Kuwuk Oynagy, Oyuia o Kauﬂa Katta Gynca, o xaM HIyH-
ya xuuuK Gjnagn. [HPOCKOMHHHI #AYHA/MIMM Oypuak Te3/IMrH ® Ka-
Mafiviiy GUJaH MPEUEeCCHs Te3/IMTH @' OpTajH.

Hlynn Hazapaa TYTMOK KepaKKH, mpeuec-
. CHAl BAKTHJA THPOCKOMHHHI HMITY/IbC MOMEHTH
YHUHT CUMMeTpHsl YKH OHIaH ycTMA-yCT TyLd-
(W+@' Mallgd, YyHKH THDOCKOMHMHI XapaKaTH HK-
KHTAa  @MJaHMIIHUHT — CHMMETPHA YKH art-
@  popuga © Gypuak Teanuk Ownan adsaHMLL-
B HHHT Ba BepTiKal VK arTpodHia mnpeueccus
Oypyak Te3asHrH @' OHNAH aHTAHHIFHHHE iiH-
THHAMCHBAH Tawkua Tomaau. Hatuxkasnit 6yp-
YaK Tesquk © -+ ' ra Tedr (124- pacm). bu-
poK co @ OyiraHiMrajaH TaxMuHad o -
o ~o 8a L=Io ges XHcoGsall  MyMKHH,
IMpeueccua Gypuax Teanuru dopmysacu (44.4)
124- pacu. HH uMkapumja 6M3 aHa IYHAAH TaXMHHHi
xucobpan doijananray MK,
45-§. KarTuk mucMHuHr Aeopmauusicn

IOxopupa GatH KHAMHraHHAEK, KyuysJap TabCHpH OCTHAA >KIICMJap
RedopManHaNaHalH, ABHH YJADHUHT yyuMamaapd OWsaH WIaKAM y3rapa-

Krap JedopMalUMsAHM 103ara KeATHPraH KYYHHHT TabCHPH TYXTa-
ramfaH. KeilHH KHCM JacT/aOKH V/uaM/apHHH Ba IIAKJAHHM  KaiiTa
sraniaca, Oynjait nedopMaunsi saac THK Jedopmaunus aefinnagd. Bus
Gy cpaa acocHil 31acTHK JedopManUsiiapHd KHCKarHHa Tax/Ma K
GmiaH uyerapasaHaMH3,

Arap pedopMauMsiHM 103ara KeATHPYBUH Ky4 Xap OHp KOHKpeT
WHCM YuyH 2HHK OyaraH uyerapajan opTHK O6ysMaca, JedopMauust 3nac-
THK 6leaJ1n Kyu ana uly yerapajaH OpTHO KeTca, XKMCM KyYHHHL YHra
TALCHPU TYXTaraHJaH KeilMH caxJaHWG KonajuraH KOMJHK BKH
RAACTHK JedopMauust oJajH.

Kartug kucM pedopMaiiHsICHHHHT 6apya MyMKHH OYJraH Xu/JiapH
HKKMTA acocuil gedopmaumsara: 4Ysumuil (EKH CHKHJIHII) Ba CH/DKHIU
pedopManusacura KeJTHPHIMUIM MyMKHH,

Byitnama uysuauw (8xn Onp TomMoHraMa cukuamw), Arap jarapmac
KeCUMJIH GHD JKHHC/IM CTepEHHHUHF yulapura YHUHT Yku Oyitnalb ii-
HanraH Ba TabCHPH GYTyH KecHM GVilsnaG Texuc Takcummanrad i, Ba
f, (/i =/2=]) kyunap xjiicak, y XoJla CTepPEHHHHI [ y3YHJ/IHCH
MycOaT (4V3nsmml yuys), éxm manguit (cuxmmmn yuyu) Al OpTTHPMA
onagu (125- pacm). DyHpa cTepxkeHHHHr Xap Oup HXTHEpHiT TaH/Iab
oauHraH 6/ aneMeHTH yHMHT y3yHaurura nponopuxoHan G6yaran A(8/)

op'rrupma onagH. UlyHUHr y4yH CTePKEHHHMHr XaMMa 3JeMeHTAapu

y-lyﬂ ) uuc6at Oup -xun Gynap skad. Uly calabgan Taluiii _DaBuil-
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ha crepxkeHnmnr nedopMaumsicunu XapakTepaaliiMran XatTanuk cuda-
THOA YHHUHT Y3YHJMTMHHHT HuCGHil {3rapHulMHH, sibHH
A
e= % (45.1)
HH onMIl KyJaih.

‘Hue6uh  yaalimul e anuknannmnmira k§pa VoauaMcua  KaTTanuKpup,
Uyauann yyyn y Myc6aT, cuxuaMil yuyyH sca Mandufi 6ynanu.

‘fi

- Ol+A(0l)
L+AL

125- pacm.

Taxpuba GepuaraH MaTepHa/ijaH sicajirad CcTepeHJap y4yH aJac-
THK JedopMaliis BakTHAArH HUCOMii y3afiMIl cTepxKeHb KVHAa/naHr Ke-
CHMHMHHUHT 103 GUpJMTHra TYFDH KeJyBYH Kyura mNpoNoOpUMOHan 9KaHIH-
F'HHH KYpcaTaju:

. (45.2)

Ol

E=0a

Ilponopuyonaank KosdhpuuueHTH o 3JaCTHKJAHK KO3 D PHUH-
eHTH pefmiann. Y daxkaT cTepXKeHb MaTepHaJMHUMHT XoCcaJiapHra
GoFJHK,

KyuHHHI ly Ky4 TaBCHpP KMMAGTraH CHPTHHHI KaTTaJIMTUra HHCe
6aTH KyuaaHum gedmnagd. JKUCMHHHI KMCMJapH y3apo TabCHpJall-
ransuMru caGabau KyuJaHHLI }XHCMHHUHC Gapua Hykrasapura OepHjaiy —
CTePXKEHHHHI GOPJIMK XaXKMH KyulaHraH XoJaTaa Oynagu. Arap Kyu
CHpPTra yTKasusaraH HopMaa Oyina6 (iyHajca, KyulaHHIl HOpMaJ
KyynaHuul feiinnagu. Arap Kyy y3u TabcHp 3TaéTraH cHpTra YTKasij-
ran ypuHMa G6yitna6 MHyHanca, KywiaHHl TaHTeHU HaJ KyuIaHHLI
Iednnagu. Hopvan KyunaHuuHH ¢ Xaphu GMaaH, TaHreHLMas Kyuna-
HUUIHY 3ca T Xappu OunaH Gearunawl kaGyJ KHJIHHTaH.

HopMan kyunaHHm TyulyH4acH

o=1 (45.3)
HH KHpUTCaK, (45.1) TenrJiamaHH Kyiiufarnua €3MIHAMA3 MyMKHH:
€ = Qo. (45.4)
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Myupait kuaunG, HucOuit y3aliMml HOpMad KyusMaHHIra MpornopiHoHan
3KaH, (45.4) paH 31acTHKJMK KOI(pHUMEHTH o KMHMAT KuXaThaH Oup-
JIMK KyuJaHulll TabCHPHAAH l03ara KenaguraH HHMCOMA ysalimlira TeHT
fleraH XyJioca YHKaIH. ’

MarTepHa/IHMHT 3/1aCTHK XOCCaJlapHHM  XapaKTepJsall YUyH 3JacTHK-
JHMK KO3(pdHIHeHTH o GunaH GMp KaTopaa YHra Teckapd Oysran E =
= l/a. KaTTanuK XaMm HuiatHaaad. By karranuk IO Hr Momysin neb
aTananm.

(45.4) na o uu E OunaH anMawTHpcak, KyHMRArHHH TOMaMH3:

2 (45.5)

E=E,

6yngad lOxr wmogynu uyHjalfi HopMasa Kyumaauuiura TeHFKH, YHHHT
TabCUPUAA MaTepHaJHHHT HHUCOMi y3aimumM, arap MMKoHH Gjuica, Gupra
TeHr O6ynap sgu (AbHH y3yHAMK opTTHpmacH Al pactnalku [ yayHuuk-
Ka TeHr Oynap 344, OMpoK ac/qMia aHYa KHYMK KYyYJIaHHLIapAaék
CTepMEHb y3u/MG KeTajH, 3/1acTHKJMK 4YerapacMra sca OyHpaH XaM
Te3poK 3PHUIMJAfM) JAeraH XyJaoca YHKajiH..

(45.1) Ba (45.5) un xmcobra osranga (45.3) HH KyiiWaard Kjpu-
HHIra KesrrupHur My MKHH

~If

=

Gy epaa k— Gepuaran CTepMeHb ydyn Yy3rapMac KoadduuueHr,

(45.6) ra 6uHoaH 3nacTHK nedopmaiuMs BaKTHAA CTEPMeHHHHI y3a-
fMLUIM CTepMKEHra TabCUp 3TyBYM Kyura mnpornopuuoHan (45.6) mymoca-
6at Gepusran Jpedopmauus Kyuun yuyH [yk koHyHuHH udopanaiifu.
By XOHYH 3/aCTHKJMK yerapacuja OaxcapHyaiu.

Hedopvauust BakTHAa CcTep)keHb Y3YHJMTHHHHL Y3rapuiiira Moc
paBHILIZA CTep:KeHHUHT d KYHIajaHr yuuamiapd xam y3rapagu (125-
pacM). By yarapumr a6y, KWINHHMIIMra Kypa HUCOMi KyHna/faHr KeH-
rafuin éxd cHiKuauW OunaH XapakTepsaHajH:

g = A4 (45.7)
d
PaBwanki, € Guaal & HHHT MIIOPAacH JOMM Xap Xua Oyiamm: uf-
susnus  BakTga Al mycGar, Ad sca maudmit, cAKMIHI y4yH 3ca Al
mauduit, Ad sca myc6at O6ynagn. Taxpu®a &’ HHHT €& Ta MPOMNOPLHO-
HaJl 3KaHJIMTHHU KypcaTalu:

e’ = —pe, (45.8)

S Al = kAL (45.6)

6y epia W — dakaT MaTeDHATHMHT XOCCAJlApHrariia GortuK, 6yaran
Myc6aT kos(puunent, Y KyHpganaHr CHKUJIHI Kospduiueu-
T éku [lyaccoH KoopdbHuHeHTH JAelinnalH.

Cunm. Tyrpu Gypuak/au napasiesiununes; WaKIHAard OHp KHHC-
AM MM onnG, YHUHT KapaMa-kapuld €xsiapura ysapra napasien iy-
Hanrat f; Ba fy (f; = f, =) kyunap 1g\'m\m3 (126- pacm). Arap kyu-
NApHUHT TabCHpH TerHuiM EKHMHT SyTyn S cuptH Oyityiab Tekuc
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TaKcIMAAHCa, Y Xoaja Wy éKkka napasien 6ysaraH HXTHEPHI KecHMaa
TaHTeHIHa1 KyuJaHuil 163ara KeJaju:

f
T=g. (45.9)
Kyunanuuiiap TabCHpHZa KHCM UIyHAAN JAechopmaiiifiaHafuKH,
Tenajard (pacMaa) €k ocTuaarura HucGaTaH O6Hpop a Macothara CHJKHI-
au. Arap HCMHM  HKpaH 3Je-

MeHTap TOPH30HTa/J KaTJaMJiapra a p

6y.ncak, y xonaa xap GMp katiam '(T —intdd ———

KVWHM  Katnamaapra Huc6aTaH 44 J

cumxuian. Ana wy ca6abra xypa ¥ |[=F; /

Gynjaii Typaars lepopMauns cuJ- :/ ob ]

3 MUl Jgerad HOM OJraH. . | /
Cumxnr  nedopMauHacH Bak- , i/

THAa AAcT/ia rOPH3OHTAN KaTnaM- W '>‘"/

Jiapra nepreHfuKy.isp 6y/m‘au xap 7

KaHpail TYFpH uu3HK OHpPOp @

6ypuakka OGypunanu. Jlemax, HK- © 126- pacm.

KHTa HXTHEPHH OJIHHTaR KaTJaM-

HHHT 0 CHMKMIUMHMHT 1y KaTJaMiap opacHia 66 Macodara HucGaTH
HCTaraH KYIWHH KaTnamjap xKydTH yuyH 6Hp xui Gyaaan. Ta6uwii-
KH, aHa 11y HHCOATHH CH/IXHLI JebOPMAUMACHHH XapakTepJaml yuyH
TaHna6 oJHI MYMKHH:

v =7 =tgo. (45.10)

Y KaTTa/qMK HHcGu# cuamum ge6 atanaanw., Bypuak ¢ xyza
KHUMK O6yaraunuruga tge ~ ¢ pe6 onum My™mkuH. Jlemak, HHCOMi
CH/DKHLI Y CH/DKHMII Oypuyard @ ra TeHr 3Kad. Tampu6a KypcaTamHKH,
HHCOMA CH/DKHUI TaHP€HUHMAJ KyusJaHHILTA TPONOPLHOHAJ 3KaH,

1
y=g4T (45.11)

Kosdduunedt G takaT MaTepHaJIHHHT Xoccacnra OOFJMK 6YmuG,
CHJIXHMII MOAY AU HOMM OusiaH IOPUTHJIAAM. ¥ WyHJail TaHTeRuuaJ
KyuJaHHIIra TeHrkKd, OyHJaH KaTTa KyuJaHHLIapia
S/IACTHKJIMK derapacHiiaH yTHO KeTH/iMarasfa cuJi-
X xuwl Gypuaru 45° ra TeHr (tgp = 1) 6yscuH.

B | * PBu3 Taxsmua xuirad acocuii pedopmaiusiiapiaH
TAWIKapH Ay MaJioK CTEpPMaHHHHT OypanH-
(':l'é‘( WHHH Kapab YHKAAJIHK, f\r‘ap JLyMaloOK CTepKeH-

= HHHT OMp YUMHHM Ky3ranMaiiuraH KuaMO MaxKawm-
| Nna6, HKKHHYM YUHMra cTepxeHb VKM Gyiina6 #yuan-
ran M aiinaHTHpYBUM MOMeHT KViicak (127- pacm),
cTepxeHb WyHAait JedopMmanusaiaHagvky, OyHAa
YVHHHI [IaCTKM aCOCH IOKOPHIH acocHra’ HucOGaTtaH
6upop ¢ Oypuakka O6ypHJIajiH.

Bypasuu nedopManMacH cHmKHl AedopMaiHd-
127- pacu. CHIaH H6OpaT SKAHJHMIHHM KYpHII KHMAHH 3Mac. Xa-
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KHKATaH XaM, arap CTepKeHHH YHHHT $KUTA NepnenfuKYAAp KatiaM-
napra ¢ukpad €yund uMKcak, y xonga Oypanuul 6yHiait kaTjaaMsap-
HHHL Xap OMDHHMHI yHra KYUIHM KaT/iam/iapra HHcOaTaH CHJ/DKHIIMCa
oau6 kenaau. Tyepu, OyHiall cu/mKHW. OHp IKMHCAH GYamaligu: kat-
JaMHHHP AS KHCMH CTepIKeHb JKHMZaH KaHya y30xfJa &Tca, ulyHra
yxwam guHA KataaMura HHCOaTaH ViaHua KYNpok CHIKHEIM, .

_Termuau xucobnap YTKasuO cTepeHHHHr Oypasuul Gypyaru Tam-
pubara Moc kenaguraH kyiinzarn udopga GunaH aHUKTAHHIIHHU Kypca-
THII MYyMKHH:

21
P =g M, (45.12)

Gy epfa [ — CTCPKEHHHHT Y3YHJHIH, f — YHHHT paguycH, G — CHIKALL
mopyaH, M — alinlauHTHDPYBUH MOMEHT,

Bepuaran crepxetlb yuyH JoMMuA GysaraH M HHHC OANMAArH Ky-
MaiiTyBuMHU 2 XapdH Ounian Gearnnab (45.12) MyHocabaTHH Kyiumard
KYPHHHUITA KeJITHPHII MYMKHH:

P=kM. (45.13)

Cyurru myHocabat Oypanuil yuyd ['yK xoHyuuHH udomanaips. Bepus-
rai matepuaifaH sCa/qraH CTePMEHHHHI Y3YHJHTH Yy3rapmarasga npo-
NOPUHOUAINK KOIDDHUUHEHTH £ CTepMEHHHHI KaJAHMHJHIUFA KyAa Kyu-
au Gorauy Gynaau (y '/r* xau yarapap).

Anactvk pedopMaunAl  IHEPTHACH. IiacTHK  JedopMailHa/iaHrau
KHMCM, Maca/aH, uy3wiraH €KH CHKHATAH CTepeHb AedopMaumsaiau-
MaraH xonatra Ka#TaéTHO, XyOAH 4Y3HIraH EKM CHKMIAraH NpYyMHHA
KallM Talikd KHCMJap YCTHAA Mul Oa)kapHind MyMKHH, ’bHM Kaugafi-
AHp sHeprus 3anacura sra OYsnagn'. By sHeprus jKHCM 3jeMeHT/IapH-
IHHT }33p0 Ba3uATHra OOFHK OYAraHAMCH yuyH y MOTeHUHasa 3Hep-
Tuagad uGopataup. [edopMauusnauran  UCMHHHT 3Hepriis 3anacH
JeopManManall BaKTHAA TALIKH Kyusgap Gayaprad Hura TeHr 3KaH-
JICH PaBLIaH.

DacTUK uy3uarad (CHKWIraH) CTEPXKEHHHHT 3SHePrufCHHU XHCo0-
Jaiank, Yysuin BaKTuaa CTepykeHra KaTtanurd (45.6) udopa Gunan
aHuIiaHyBYH Kyd GMJIaH TaLCHp KYpcaTHUl KepaK., BY KYyUHHHr HuIM

Al

A=\ Jdx,

6y epaa cTep)KeHHUHT a6GconOT y3afimuim x OusaH  OesrMAaHraH, y
medopmauma saxTaa 0 gaH Al raua ysrapagu.
X y3aiMuiura moc kenysun [ kyu (45.6) udopara GHHOaH KyHHpma-
FHra TeHr: s
C

f=kx=Tx.

1 (27.13) ra Ba wiyHra TCCHUMIH TEKCTFd Kapaur,
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IeMak,

O/MHraH HpOJAaHMHT CcypaT Ba MaxpaxunH ! ra kynaitupu6, cyurpa
Aljl By wncOuit ysaiHw e OuaaH agMawTpu6 Ba S!cTepmeHHHHr V
X2MMHHH GepUUWHHH XHcobra osmé KyHWJaruHu. TonamH3:
ES?
=7V

DHeprus SMYIITH 4 TYWYHYaCUHH KHPHTaN/MK, YHH 6u3 AU snep-
THAUMHT Iy 3HEprus Mymxaccamuawran AV Kammra BHCGaTH cHaTu-
pa Tabpudnaitmuna;

(45.14)

AU
AV ¢

Du3 TeKlHpaéTraH X0/aAa CTepmeHb OHP MKHHCAHM Ba AedopManus
TEKHC, ’bHH CTEPKEHHHHT TypJH HYKTajsapuga Oup xun 6YJArannury

yuyH (45.14) sneprus xaM cTepeHja YarapMac SHWIHK GHJIaH TEKHC
tascumaanrangup. IlyRusar yuyn

u =

=

=& (45.15)

<<

ne6 xucobaall MyMKHH.

(45.15) ndopa uysuamin (EKH CHKHUIHID) BaAKTHAATH SJAaCTHK jedop-
MauHs 3IHEePrUsCHHHHT 3HYJANTMHH Gepapu. XyAiH OKOPHAATHAEK HyJ
6nnan CHDKHID BaKTHIArH 31acTHK JepopManus 3SHeprusiCHHUHT 3H4-
JHTH yuyH Kyiiugard udojaciHH TomHW MYyMKHH;

- u=%. (45.16)

! Tomuaran wuDny ROTENUMAN SHEPTUAra TEHrAAD SKANMU3, O6M3 Redopvawiana-
Maral JHCMUHNT SHEPrHACHHA HOJCa Tenr 1e6 onpnk.
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VIBOB
BYTYH OJIAM TOPTHLIUILH

46-§, ByTyH oaaM TOPTHWLHIN KOHYHH

Tabuatna XaMMa »KHCMJIAp YV3apo Oup-GMpMra TOPTHMLUHMG Typa.
By toptmumum G¥iicyHaguran KonyHHH HbloTo kamd xusiran 6yamH6,
6yTyH onaM TOPTHIIHII KOHYHHM fAe6 atanagu. By KoHyHra
OHHOAH ukKuma Xcucmrune Oup-6upuza mopmuumul Kysuw 6y scucm-
AAPHUKE MACCAIApUeA MIFPU  NPOROPYUOHAAL 6 Yyaap opacudasu Ma-
COPanuUne Keadpamuea meckapi. nPOROPYUAHAAIoUD:

/._ -7 ml-zm.l , (4‘6. l)

r

6y epaa y —rpaBUTalHOH JOMMHME fe6 aTaqayBud MpoNOPUHOHA/IIHK
koddpduunenti. Kyu ¥3apo TabcupramyBuM IKHCMJIZp OPKAIH YTYBUM,
TYFpH uu3uk Gyilna6 iyHaaran (128- pacm). (46.1) dopmysa kaTTanMK-
JIapH xuxatuaan Tedr I, Ba f,, KyunapHHHr KuiiMaTHHU OepajH.

m, r My
o e ———
’;2 f:.o
128- nacm. 129- pacu.

(46.1) mynocabatga ram O6opaéTraH xucMmJaap, adpTHAAH, MOLIUA
HykTasapaup. Mopmuit HyKTa nel kapauwr MyMKHH OyJiMaraH MCM-
JIADHUHT 33P0 TabCHP KY4JapHHH AHMKJIAW y4yH yJapHH Am 3jeMeH-
Tap MaccaJsapra, ibHd Xap GHpH Mogamit HykTa gne6 kxabysa Kuica 6Y-
Jafural KMUHK Xakmaapra 6yaum6 Tauwmaw xepak (129- pacm). (46.1)
ra GuHoaH -/ MHCMHHHT / — 3JeMEeHTap MaccacH 2 MHCMHHHI B —
JleMeHTap. MaccacHra

Am; Amy,

Aty =y—F—Fip6m. (46.2)
Tik

Ky4 Gunan TopTunagv, Oy epaa r, e, — Am, nau Am, ra xapaG iiy-

HaJaraH OUpJMK BEKTop, ry,3callly 3/eMeHTap -Maccasap opacHpara Maco-

¢a. ‘
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(46.2) munr % uudr Gapua KMAMataapu 6yiMua HHFHHAMCHHH OJIHG,
2 Nwem TOMOHHAAH ! xucMmra Teruiiu JICMEHTAap Am, Maccara Tab-
CHP KypcaTypud Gapua Kyd/JapHHHT TEHT TabCHP STYBUMCHHH TOMaMMU3:

Amy Am a

A f,’g = 2 Y # rik Oupe (46.0)
k ik

HuxosrT, (46.3) HHHr { uHAEKCHHHHT Oapya KHiiMaT/iapu Oyityua iiuruH-

IMCHHK 0JIM6, STbHH OHPHMHYHM XHCMHUHr Gapua 3JeMeHTap MaccaJiapiira
KViluaran KydnapHed gyuiuO, 2 XKHCMHEHC [ JKMCMra Tabcup Ky4HHW

TONMAMH3:

N .. Amy Am

f. = E 2‘ L £ 1y G (46.3)
i k it

Puensau i Ba & unpeKenapHWHP Gapua KufiMaT/iapy GyilMua OJIHHAMM.
Hemak, arap [ xucMHu N, Ta, 2 IKMCMHH 3ca N, Ta 3/ieMeHTap MaccaJfap-
ra TakCuMmJacak, y xonaa (46.4) twmruuar N; N, Ta xjmmayeunra sra
6ynap aKaH.

HuloToHHHHT yuMHYH KoHYHHra OuHoaH I »xucm 2 1guemra — fjy
ra TeHr 6yaraH f,; kyu GunaH TabcHp KypcaTaiH.

Amanna (46.4) AMPUHAMHY TOMHII MHTErpa//alira KeJTHPUIAL:, yMy-
MaH afiTraHfa YHM aHHKJaul »KyAa Mypakka®0 MaTeMaTHK Macanamup.
Arap y3apo TabCHpJaulyBuH yKMCMJap GUp XHHCJH IapT/iapfaH uGopaT
6yncal, y sonma (46.4) ra acocaH yTkasunaguraH xucobjap Kyituparu
HaTHxara osiié Kesamu:

fie =¥ 52 1y 0 (46.5)

Oy epjla m; Ba m, — WApJapHUHT MaccaJiap, r — yJIapHHHT Map-
Ka3japu opacHAaru Macoda, ryp gup — OHPHHUM LIADHUHT MapKa3HiaH HK-
KHHUM LIADHHHT Mapkasura Kapa6 fiyHanraH Oupauk Bekrtop. LlyHpait
KHauG, wapnap ryé Maccasap WapJapHHHHI MaccacHra TeHr OyJirai
Ba YJAPHUHT MapKkasura >koiljlaliraH MOJIM{i HyKTaJapaeK ¥3apo Tab-
cHpJauiap sKaH.

Arap jkucmsapiaH GHTTacH Kyja KaTta R paguycad imap (maca-
JaH, Ep wapu) 6ynca, MKKMHYM KUCM 3ca [Iapra yxmlamMacgaH R pail
aHya KMYMK YJsuamsapra sra Oyiu6, [LAPDHUHT CHPTHra AKHH XKoiifa
‘érca, Yy Xonja yJapHHHT y3apo Tabcupaawysd (46.5) dopmyna (ynpa-
TH r YpHUra IUAPHHHT DaJUYCHHH oMMl Kepak) OuiaH udopanaHapH
(MKKHHUH KMCMAAH IUap CHpPTHraya MacodaHH, IIYHHHIAEK ‘MKKHHUH
AHUCMHUHT V/uamjapHHH R ra HucGaTaH KyAa KHYMK OYJraHd yuyH
xHcofra onmaca xaM Oymapm). :

(46.1) TeHrsiamajary y npomMOpHMOHANIMK KodthdHIHeHTHra HHCOa-
TaH HbIOTOHHHHT HKKHMHYM KOHYHHJArH NpPONOPLHMOHAJJIMK Ko3(bunuen-
THra yxwaw MyHocabatia OY/HMIL (S'bHH KYYHUHT YJIYOB OHPJNTHHY
TaHJ/Jaul xucoOHra yHH OMpra TeHr/amuTHPUG 1000pHIL) Makcajra MyBo-

! Bynna wacca TAKCHMOTH Xap Gup INap Jionpacujia MApKasuit CHMMeTPHAra ara
Gyaca, SBHY 3MWIMK (PAKAT WAPHHHF MapKasuJad yauaurad macodauiur @ynKiuacy
6ysica erapas,
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¢uK SMac, uyHKHM yHnal KWITaHHMH3ZA Xap xun H3MKasMd Xonuca-
NapHH TaxJHA KHAraH BakTAaa OMTTa (MH3MKaBuii KaTTalMK — KyyHHHP
Typau yJdoB GupiMknapuaan dofifananumra mMaxoyp 6yau6 konamms.
Bopau-10 (46.1) ra KupyBuM KaTTaJMKJAapHH yauawl yyyH aBBan Ka6yan
KHJIHHTaH OHpAMKJapAas ¢oiiianaHcak, y X0a1Aa TpaBHTALHOH JOMMHIY
9 Vauamau xaTTasuk Gysiajgu Ba YHHHT KHiMaTHHH TaXpu6a €ppamupa
aHMKJIalra TYyrpu Keaaau (46.1) ra Gunoas y HMHT YA9aMIMTH Kyiiu-
Jlarura TeHr:
B - ,_V!l_" e
N2 T L g g
vl = m2 — M T MT® LM=T™2,

Y HHMT KHAMaTH MabJyM MacCajH XXHCMJIAPHHHT y3apo TOpPTHLIMII
KY4YHHH YJyaul opkaiM ToNMJTaH. DByHialh yauawsapuu Gamapuuina
KaTTa KHAHHYWIHKJAP 103ara Kenajd, uyHKH MaccajapHHu GepocuTa
ymaca GyJapHran >KMCMJIAp YYYH TOPTHIUHMI KyuJapH JKyaa XaM Hid-

ynK 9KaH. YyHoHYH, Xap OMDHHMHI MaccacH

100 x2 paH 6yaraH Ba Oup-Gupupan 1 m ma-

Cunau 2onobuacy cobana Typran MKkuTa KucM 1070 4, anuu
1074/ kyu 6unaH y3apo TabCHpiawap SKaH.

W€ Y HM aHHKJjall ‘GopacHpard GHDHHuYH My-

y  BabdakuaTIn wm Kasengnuw (1798 #.) aman-
ra owkpraH TaxpuagaH H6opataup. Kaseh-

@ amn 6y Taxpnbana KyuwH YJyall yuyH Ky-
-7 Aa cesarup Oysran Gypama Tapoau yCy/mzaH
7 ¢oitpanagay  (130- pacm). Enrun  1aiinra
@’ Uatun m  MaxKaMmiaHrad HKKHTa KYDFOIUME map m (Xap

. GupuHHHr MaccacH 729 rpaMMiaH) cHMMeT-

M ) puk YpHatuaran M wapnap (maccanapu 158

130- pacwm. KHJorpaMMaan) ésura xodnawtnpuiras. llaix

9/1aCTHK HMNFa ocHirad 6ysu6, 6y unuuur Gy-

panumura KapaG MapiapHHHr GUp-GMpMra TOPTHLIHII KY4YHHH aHHKJaul

MyMKHH Gysran. MINHMHr 10KOpUTH yuM cO3/iall MOC/IAMacHra MaxKam-

nannG, Oy mocsamanH Oypam opkanu m Ba M mapnap opacuaard Ma-

cothaHy y3rapTHpHIl MYMKHH. Y HHHT Xap Xua1 ycyasnap Guaan TONHJ-
ral KuiiMaT/iapujaH Kyfuparuch sur anuk ae® xucoGnanagu:

v =6,670. 1071 w3 ke cex?.

Arap (46.5) ma my, my Ba r napsu Gupra TeHr ge6 oncak, y XoJ-
Ja KYUHUHT KMAMaTH 9 ra TeHr Oyaagn. llUyunail kuau6, xap Gupm-
BHHT MaccacH | k2 ra TeHr Ba MapkaajapH Oup-GupHpas | m macoda-
Ja €Tran HKKMTa ap yaapo 6,670 1071 4 Kyu GnsiaH TopTHLAD SKaH.

47-§. OrMpAMK KYYMHMHT MXOHHUHI TeorpadMK KeHraurura kapad
yarapHius

Xucmnapuunur Ep cupTHra HucGaTaH xapakaTHHH YpraHraH BaKTAa
Ep 6Gunan GornmanraH caHOK CHCTEMa HOHHEpLHAJ 3KaHJHMIHHY Ha3apAa
TyTHII Kepak, OpOuTa 6¥itna6 XapakaTra MoC KeJajHraH Te3saHsll
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EpHuur cyTianw afinaumun Gusa GoraMK GyaraH TesjadHmira "apa-
raiina aHua Kuduk. HlyHuHr yayu Ep 6unan 6oFnaHraH caHoK cHcTema
HHEpLHAJ CHCTeMara HHCGaTaH yarapMac © 6ypan Te3/ MK GuJiaH afilaHa-
AH, ne6 eTapan xapaxkafa aHHKIMK OHnaH aitui MymkuH, [lemak, ;HCM-
napunur Epra HucG6aTaH XapaKaTHHM TeKIIMpaéTraHJa KyAujarmya map-
Ka3jaH KouMa MHepuMA Ky4d H(OJACHHH KHPHTHLI Kepak:

fin = mor,

6y epaa m — wuCMHHUT MaccacH, r —Ep ykugan ucmraua Gym‘aﬁ
macoa (131- pacm). :

L4

13t- pacu.

YWucmnapuunr Ep cuptngan Ganaupsmrd katta 6yJMaraH xosnap
GunaH yerapanamub,r HH R, cos@ ra TeHr ge6 omuul MyMmkuH (Rg, —

Epuvur paguycH, ¢ —KOWHHHT reorpadMK KeHrauru). Y xosnga Map-
Ka3jaH KouMa KyuHHHr HdogacH KYfHAArH KYpWHMLIra KenajM:

fin = mw® R cosp. 47.1)

Xucmnapuuur Epra unc6atan opataa Ky3aTHJAafuraH 3pKHH TyUIHUL
Te3NIaHHWM g MKKHTAa KYYHMHI TabCHpPUAA l03ara Kejagu: Gynapaad
Gupy cucMuuHr Epra toptuumm kyun f, Ba ukkuuuncH f,,. By #KKH Kyuy-
HHHI TeHT TabClD 3TYBYHCH

=1fg + fp

OFMPAHK KyuniaH nOopaT (18- § ra xapaur). P Kyu m Maccanu KuCM-
ra g Te3JaHHuI OepraH/jurd yyyH KyWHjarH MyHoca6aT §pHHJH:

P =mg. (47.2)

P orupauk Kyuuuudr Epra toprummmr f, Kyuugan capku KaTTta
sMac, UyHKH MapKasjlaH KouMa MHepuus Kyud f, ra iaparanja anua
kuyuK. Macasan, | ke macca yuyn mo® Ry, Taxmuuan 0,035 # ra (@ 2x
Huar 86400 cex ra nucGaTura Tewr, Rg, TaxMuHaH 6400 kM ra Tetr)
6)mca f, ca rtaxmunau 9,8 # ra TeHr ABHA MapKa3jlaH KoYMa HHe-
puust KyuuHuHr MaKCHMaa (3KBaTOpAa Ky3aTHJafHraH) kMiMaTUgaH Tax-
muHaH 300 Mapra. kaTTa 3KaH.
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f, 6uaan P napHUHT HyHajuuliapi opacnpard o 6ypuakHW CHHYC-
Jap Teopewacunaﬂ ¢oiifanannb xucobsall MyMKHH:

sina fin MR, costp 0,035
sing P mg ~ 99

cos¢p = 0,0035 cosep,

6yHpan
sina = 0,0035 sing cosp =~ 0,0018 sin 2¢.

Knuuk OypuakHWHI CHHYCHHH TaXMHHAaH GypYaKHHHT
a=0,0018 sin 2¢ (47.3)

KHAMATH OHJaH anMalUTHPHII MYMKHH.

Wynpait xuan6, reorpaduk KeHIJHK ¢ ra kapab ¢ Gypuak HoJjaH
(sxBatopa, v @ =0 Ba Kyt61a @ = 90°) 10 0,0018 pad éxu 6’ raua
(45° kenrsnmkpa) Te6paHH6 Typap 3SKaH.

P HUHT ﬁS’/HaJmum 10K TapaHr KMJHG TOPTHO TypraH MNHHHT HVHa-
amun (y ocMa  iyHaquumM ne6 mpuTn.na,lm) 6unaH ycTMa-ycT Tywaju.
f, kyu Epuunr Mapkasura kapa6 fiyHamrad. [lemak, ocMa un ¢axaT

y'r6J1ap11a Ba SkBaTopia Ep mapkasura wapa6 fiyHamran 6¥.u6, opa-
JMK KeHTJHKnmapaa (47.3) undopa OunaH aHHKJaHaauraH Gypuakka
OFajiu.

fo— P aiupma xyt6iap Homra Tenr 6ysu6, 3KBaTOpla MaKcHMai
xuiiMaTHra spHiuajH. By kuiMat f, Kyunuur 0,3 % wura Temr. Ep ma-
pu KyTOsapuia SJIIOKPOK 6y.nrammm,uaﬂ ¢ KYYHHHT V3l XaM KeHr-
JHKKa Kapa® GHp Kajlap Varapaju: y sKkBaTopia Ky16Japaard Kuiima-
tagad 0,2 9% kampox. HaTipkaga SpKMH TywMIl Te3siaHMIUM g KeHr-
Jukka kapa6 9,780 m/cex® nan (skBatoppa) 9,832 sm/cex® raua (Kyt6aap-
Ja) yarapagu. g = 9,80665 m/cex® xuiiMaT HopMas (CTaHzapT) xuiiMaT
cupatHRa KabyJ1 KHJIMHTaH.

OpKHH TyluaéiraH KHCMJap WHepiuaJ, MacaJjal, TeJIHOLEHTPHK Ca-
HOK CHCTeMara HHCGaTaH g Te3naHuwW Gunan sMac, Ganku f, ra yxwau
fijHanran Ba KaTTaqMMH f,/f ra TEHT Te3JaHMI W 6unan’ XapakaTna-
HHUIMHH 3caaTHO yTamMu3. Xap XuJ KHCMJap YUYyH g OGMD XHJ JKaH-
JIMTHJAH @ HHHT XaM OMp XHJ 3KaHJHIH Kesau6 YMKHILIHHH OCOHTHHA
Kypcatniu MyMmkne (131- pacMra KapaHr). XakukaTaH XaM Xap XHJa
MucMaap yuydn I, Ba P BekTopiap yctuua umsuirad yubypuaksaap yx-
wam (o Ba ¢ 6ypuamap Ep cuptvBMHr GepuiraH HyKTacuia TypraH
Gapua >xucMiap YuyH 6up xunm Oyaapm). [emak, f /P mnuc6arra texp
Oynran w|g HucOaT xamMMa JKHCMJap yuyH Oup xuJ, 6yHaa g sap Gup
xua1 6yaca, @ Jjlap xaM Oup xuj 6VJjajgH JeraH xyJoca UYHKaaH.

48- §. MHepT Macca Ba rpaBuTalMOH Macca

Macca vkku Xun KoHyHAa: HBIOTOHHHHT HKKMHYM KOHYHHZA Ba
6yTyH OnaM TOPTHMIIMII KOHYHHJA MINTHPOK 3Taau. DHpHHuUH Xojja y
MHCMHHHI MHEPT XOCCaJapMHHM XapaKTepsaca, HKKHHYMCHAA 3ca — rpa-
BHTALMOH XOCCAJIapUHH, ILHK JXKHCMJIAPHMHT GHP-GUPHHHM TOPTHILI XOC-
caJapuHM Xxapakrepaaiigu. Illy wMyHocabGat GHiaH 1, HHEpPT Macca
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Gunan m, rpaBUTaliioH (TOPTHUIYBYM) MaccafaH dapK KUIUUL Kepak
8MACMH, JIeraH CaBOJ TYFHJIa[H.

By caposra dakar TtaxpubaruHa xasob OepHu MyMKHH. [esno-
LeHTPHK CaHOK CHCTEMAJa JKMCMHMHT 3PKHH TYLUMUIMHM Kapal 4ukaii-
auk, Xap kaugafi kucvra xaM Ep cupTuHMHC sikHuaa LEpHHHC Top-
THUI Kyud TabCHp Kypcaragu. By kyu (46.5) ra Onnoan KyitHgarura
TEHI!

. . ngMg,

f= Y'R—g.
Ep

6y epma m, — GepHaraH >XMCMHHHT CpaBMTanMoH Maccacd, M
HHHP TpaBMTAUMOH Maccacd, Ry — Ep wapuHuur pamycH.

By Kyu TabcHpHia XHUCM © (JIeKHH g 3Mac, oJAMHrM naparpagra
KapaHr) TesjaHMIl onajd Ba Oy TesnaHMW f KyYHHHT min HHEpPT Mac-
cara 6yaran uucHarura TeHr O6V.agu:

— Ep-

Ep

we= Tl — yYeome, (48.1)
MMin R My

Taxpuba Teanaumul w Gapya KHUCMJAAp YuyH OMP XWJI 3KaHIMIHHH
KypcaTtagi (g HHHI OMp XWJIHIMJAH, IOKOPYAA KYpPraH SAUKKH, W HHHT

O6up xua 3KaHJUTH Keanb umkagu)., Kynaiitysum yg’% xam Gapua
Ep

WHCMJIap yUyH GHP XM 3KaH. lHepr Macca GuJaH rpaBHTaliHOH Macca

opacHpard ¢apy CesHJHIIHM MyMKHH Gysiran Gowa Oapua TapHOagap

XaMm XyMIH WYyHAaf HaTHxKara oMb Kesaiu.

Taxpubagan tonunraH ¢akTIapHUHT XaMMaACH XAMMA  JCUCMAGP-
HUHE uHepm 64 2pasumayuon Maccarapu kamosuan oup-6upusd npo-
nopyuona.t 3KaHMMCHHH KypcaTafd. By WYyHH aHrnaTagHKH, V./40B
GUP/IMK/IapUHH TeTHLIHYA TaHAa0 O/MHCA, FPABHTAllHOH Ba HMHePT Mac-
canap Oup-6upura aiiHaH TeHr GYquG KoJsiagH, IUYHUHT YYYH XaMm ¢H-
3MKaja TYrpMAaH-TYFPU Macca XaKuia ram lOpuTHiIagd. [paBHTalHOH
Ba HMHEPT MAaccalapHHUHT aifHMHIMTHHM DAHIITEHH YMyMH{ HHCOMHIMK
Hasapusicura acoc KHMJMO oJ/raH.

Iynn xaiin xunauG yramusk, aBBasjgaHox (46.1) ga OH3 Macca
HHePT Maccara yxmaiaw ge6 oJraHMM3; LIYHHHT Y4YyH XaM y HHHT
COH KHilMaTHHH i, = N, 1€ (papas KHJTHO Tprl6 tonrad 3guKk. [y-
IuHr yuyn (48.1) ‘un KYHHOarn KYpHHHIUAA €3WI MYNMKHH:

Mo
w=1y= ﬂ. (48.2)

RE[,
Kefinuru mysocabaraan Epunur M maccacunn aHMK/IAII MYMKHH.
Yura w, R Ba Y JapHuH YJyaHrad Kuéimatiapu Kyiuaca, Epunnr

maccacH yuyH 5,98.10% g2 kufiMat TOMMJIALH.
Cyﬂrpa Ep op6uTtacHHHHT Ry, papuycn Ba Epuunr Ky2w artpo-
¢upa tyna aitnavum Bakrtd T MamyM 6yaca, Kyéumnur M, macca-
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i ey
cund tonwm MymknH. Bprunr o'R,, (@ = 22/T) ra Tenr Teanammm
Epuunr Kyémira TopTHAMII KYYH TabCHpHAa lo3ara Kenag. [leman,

Mg 0Rop = ¥ %‘*
op
Oynupan Ky@mHuHr MaccacHHM Xuco6nal uMKapuul MYMKHH.

Boulka OCMOH XHCMJIaPHHHHT MaccaflapH aHa IByHAal Bysn Gnhan
TONWAray.

49- § Kenaep xonynaapwu

HuioTonEunr 6yTyH osaM TOPTHILUMII KOHYHMHM Kallp KHJMAIINIE
njaveTasap XapakaTHHMHI Kensep TOMOHHJAH OuMATaH YuTa KOHYHH
acoc 6ynau:

1. Bapua nnaHeTasap (okyciapupan Gupnza Kyém jxoiiiamran ea-
Juncaap 6y#nab XapakaTJiaHaau. '

2. TlnaneraHWHr paiMyc-BeKTOpPH TeHI BaKT/ap MHuMAa TeHT 103Aap
nH3afH.

3. InaHetanapunar Kyém aTpogupaa ainaHHI AappiapHHHHT Kpa-
ApaTnapu HHcGatsiaph ynap opOHTaJapHHHHT KaTTa fipHM YKJapH Ky6.a-
PHHHHT HMcOaTnapura TeHT.

KennepHuur O6upHHUM KOHYHH TJaHeTanap MapKashii Kyuwiap Maii-
JOHHAA XapaKaTJaHHIUMHH KypcaTaf¥. XawukaTaH XaM, 6u3 37- § na
JKHCMHUHI MapKa3Hil Kyd MaiilOHMAarH TPaeKTOPHACH SICCH TEKHCJMHK-
JaH — QGoKycH Kyusnap Mapkasu GMJaH ycTMa-ycT TyiwypuH runepbo-
najaH, napabosafian €kM sanuncgaH ubopar dKaHMUTHHH Kypran SauK.

Coppanamupyvin  ydyH opGuTanap 3:aJauMnC sMac, adjavaiapaaH
nbopat (wyngai apa3 KHJIMII MYMKHH, 9YHKH XaMMa IJIaHeTaJlapHHHT
opGHTasiapH aiiiaHanapuiaH KaM capK Kujaanu) ae6 o/anG, nJaHEeTaHMHT
XapaKkaT TeaJIaHMLIMHH KyAHparn KYpHUHHUIDAA 63Ul MYMKMH:

vZ
= Tr
0y epla ¥ — NJIaHETAHHHI XapaKaT Te3JIMTH, r — OPOHTaHHHI DaJHYCH,

v uM 2nr/T Gunan  anmawTdpaiiavk (T —- nnanetanunr Kyéw at-
pod¥ia aiyaHMI JaBpH):

_Anr
= -

Cyurru upopara acocaH niaHerasapra Kyém TOMOHMAAH KypcaTh-
Naural TabCHP KY4YJapuHMHT HucOaTH KyiiHaaruua €smnaau:

Kensiep yuuH4YH KOHYyHHra OHHOaH aifljaHMII JaBpJlap¥ KBajapaTjapH-
HHHT HUCGATMHH opbuTanap pajuycJapuHHHr KyOnapn HucGaTH Onian
anMalTHpHO KYHMEATHHM TONAMus:

v
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WyHpatt guaud, KenAepHHHP YuMHYH KOHYHUJAH MJAHETAHHHE Ky-'
fmra TOPTHHWI KYYH (JIAHETAHHHT MaCCacMra TYFPH NPOMOPUHOHAN Ra
yafaH Kyémraua Gyaran macodaHHHI KBajpaTHra TeCKapH MPOMOPIHO-
Haa feraH xynoca 4HKapu!

f =k,

IMponopuvonanvk kodpduurentn 2 y3 HapGatnga Kyéumuur M,
Maccacura nponopuHoHangup ne6 dapas kuau6, HetoTon 6usra TaHHu
Gyaran gyiupardn GyTyH osiaM TOPTH-
Ml KOHYHHMHH udopasioryn dopmyna-
HH' TOMJM:

f=v '",TW-

KeniepHHHT HKKHHYH KOHYHH HM-
Ny/lbC MOMEHTHHUHI CAKJIAHHLI KOHY-
HHHUHT Xynocacugup. 132- pacMaaH Ky-
puunb TypHOLHKH, di{ BaKT HYHOA paju-
yc-BeKTOp yHsraH dS 103 y46ypYaKHHHT
vdt acocunuur yubypuak OanaHpjuru [
ra (y miaHeta ummysabcuHuHr Kyéuira
HucOaTaH eqkacu GunaH ycTMa-ycT Ty- 139 pacw,
WagH) KyNafiTMaCHHUHT SIPMUTA TEMr:

l L
dS= 7 ludt = 5—dt

(b — nsaaHeTaHHHr MMMyJbcH MoMeHTH G6yaub, y moul ra Tewr).

ZTS ndosa cexktopuan Teanuk geimmanu. ynpai xuau6, ceKTop'nan

ds L
Te3AUK = T = o

KyunapHunr Mapkasuit MafiiloHH]a HMMyJALC MOMEHTH Y3rapmaiifu,
fleMaK, MJaHeTAHHHT CEeKTOpPUAJ TE3NMTM XaM y3rapMac/iMrd Kepak.
By BaKTHHHT TEHT OpPa/MKJ/JAPH HYMAA PajUYC-BEKTOP TeHr [03/13p uu-
suiMHH GusgMpagu.

50- §. Kocmuk Ttesiaukaap

Xucm Ep atpoduna pasuycH Ep paguycu Rg, nan KaM dapy Ku-
Jafiurai aiinaHa opGura 6yiia6 xapakaT/MaHHUIH YYyH y aHuyg Oup
U, Te3NUKKa 3ra 6yyHumM Kepak; 6y v, TE3NMHKHHHT KaTTaJIMTHHH JKHCM
MACCACHHMHP MApKa3ra MHTHIMA TE3JaHHIIra KYNaiTMacH KHCMIa
TabCHP 3TYBYM OFUPJMK KYYHra TeHT O3KAHJHMH IUAPTHAAH TOMMLUI

MYMKHH:
2

Yy
m 1—2;[;= mg.
Byagau N
0, = VgREp. (50.1)
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Jemax, 6upop McM EpHMHT dyajomura aiinaHuiM  yuyH yHTa
OMpHHYH KOCMHK TeanMK je0 aTajajuraH v; Te3aJuK GepHll Kepak
9KaH. g Ba R, NapHHHT KHAMAT/IapHHH (opMyJara Kyiicak, GHpHHUM
KOCMMK Te3JIMK YUYH KYHHIArd KU{IMATHH TONaMH3:

=V gR,=19,8:6,4-10°~=8-10° mjcex =8 rmjcex.

TeaJmm v; Ta TeHr Gyaran »kucM Epra Tymn6 keTmaiinu. Bupox
6y Te3nuK XHUCM EpHHHT TopTHw chepacHiaH UHKHG KETHUIM, SBLHH
Epaan To EpHAHT TOPTHII Kyyd MyXHM poJib yiHaMaii KoJajuran Mma-
coaraua y3okjamM6 KeTHIIH YuyH €eTapJid 3Mac.
ar H DyHHHT yuyH 3apyp 6ynraH TeanuK MKKHHYH KOC-

y MHK Te3JIMK JeiiHaaiH.

VIKKHHUM KOCMHK TE€3/JIMKHH TOTIMUI YUYH JKHCM-
o Ep cHpTHaH ueKCH3/MKKaya Y30KJ/IalUTHPHIL
0 yuyH EpHHHr TOpTHII KyuMra kapuin MaxGypaH
rld 6axxapunajuraH MWHH Xucobaam Kepak. 26- § na
613 Mapkasuii Kyunap MaihjoHuja GaxapHanraH Mg
fiyara 6OFNUK 9MaCJUrHHU HcGoTaaran sauK. XucM-
v EpHUHI MapkasM opKajaM YTyBYUH TYFPH UH-
3MK OVyiinab Kyuupmu yuyH OamkapunajuraH HIUHU

] Lo xHucobnaiinuk (133- pacM). dr iiynpa 6awapunrad
3NeMeHTap Ml KydAHWjparura TeHr:
mMg,
dA =jdr =y —5—dr.
133- pacm. o P
r =R Jai r= oo raya 6yaran iyana Gaxapui-
rad HUIHM KHTerpaJviall OpKaJH TolNaMH3:
0 @
~laa=\p™ergr = — ™| =™ (502
r? r REp

Ep

Orvpnuk KyuMHM Epra TOPTHAMII KyuHra TEHFAaWITMPHO KYiMAArKHA
€3HI MYMKHH:

mg = o,

6ynnan y
Ep Lp

= ’ngREp-

Wyngain kum6, (50.2) vuwHM Ky#naard KYpHHHIIAA E3MIMI MYMKHH:
A= mgRep. (60.3)

EpHuHr TOpTHIWIHHH eHrH6, EpHUHT TOPTHII Ky4H AOMpacHAaH YHKHG
KeTHW yuyH »McM (50.3) HIuHM GaxapHil yuyH eTapJii 3Heprus aanacH-
ra sra GYJMIIH Kepak. ByHMHI yuyH 3apyp OV.raH MHHMMaJ TE3JHK
U, HKKHHYM KOCMHMK Te3JIMKHHHI Y3ruHacHpap. ¥ Kyiinaars mapTian
TOMHJIAIH;

2
muy

—~— = MgRep,
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OyBaag
v,=V 28R (50.4)

(60.4) unr (50.1) 6unan coOMMIITHPCAK, MKKHHYM KOCMHMK Tea/uK OH-
PHHUM KOCMHK Te3JLIKJaH 2 MapTa KaTTa 3KaH/JHMIH KYDHHHD TypHOAM.

8 xmjcex Bu /2 ra kynaiitupcak, v, yuyn TaxMuHaH 11 km/cex ra
TeHI KHAMATHH TomamMs.

KocMuk Tesnukjapra nywéna Oupunun 6yam6 CCCPpa spuumaau,
1957 #mnnuar 4 oktabpuaa CoBeT MTTHhOKMAA KHILMJMK HKaMHATH
Tapuxujaa OMpHHYN MapTa EpHUHT CyHbHil #Ya10mH MyBadhakHITIH YuH-
puagH. 1959 AunHHHT 2 AHBapHAA HKKHHUM KOCMHK Te3JIHKKAa SPHIIHJLH,
[1ly xyHu coBeT TynporuiaH EpHuHr TopTHI cdepacunaH udkHO OHIHHHT
Kyém cucreMaMu3HMHT CYHBHMil caiiépacura afilanraH KOCMHMK pakeTa
yuupuagu. 1961 #manunr 12 anpesupa Coeer WrThdokupa, AyHépa
6uprHuM 6Yan6 olaM KocMHK ¢asora MyBapdagusiTIM NapBo3 KHJAH.
Bupnnumn coper KocMmonaBTH MOpup AnexceeBuu [arapwn Ep aTpogunu
aiiylann6 uukAH Ba Epra myBadxpakKHATIH KYHZH,



Vit BOB
CYIOKAUKJAP BA TA3JIAP CTATHKACH

MexaHUKaHHRE CYfOK/MK BA TasnapHH Ypranumu Guiau MyFyanana-
furan Gy/MMMH TMADOMEXAHHKA BA a’poMexauuka pmefiunagu. Yaap ¥3
HaplatHia THAPOCTATHKA Ba aspocTaTHKara (yJap CYIOK/NHK Ba rasnap-
_PHUT MYBOJQHATHAH YPraHaju) Xamzia ruApojHHAMHKAra Ba @3pOJAHHAMMU-
Kal'a (y/1ap CYfOKAWK Ba ra3iapHMHI XapaKaTHHH YpraHagu) Gyamuapgu.
Ywo6y 6o6na cratMka Gaéu sTHAAAN.

61- §. Bocum

CyioKauMK Ba Ta3CHMOH JKHCMJap wy OHJaH XapaKTepJaHajHKH,
yfnap CWKHMILTA KapUWIMJHMK KypcaTMaiau Ba 1y ca6GabjM HCTaranua
KHYUHK KyuJap TabCHpHIA XaM y3 wak/auHu ¥3raptupa oJapu. Cyioi-
JUK €KH rasHUHC XaXKMHHH V3rapTHpul YUyH,  aKCHHYa, 4H4a KaTTa
9ek/H TaliKH Kyusap 2apyp. Taulku TabcHpsiap HaTHIKACHAA CYIOKJIHKJIAP
Ba ra3flapHHHI XaMMHM Y3rapraHjga yJjapga HHXoaT 60opuO TaumikH Ky-
JIAPHHT TabCHPHHH MYBO3aHATJIOBUHM . 3/1aCTHK Kyujap l03ara KejajH.
Cyl0K/IMK Ba rasflapHHHC 3JACTHK KOCCaJapH Y/IapHHHE a/i0XHja KUCMJa-
pu Oup-Gupura éxu ynapra Tern6 TypyBud Kucmnapra 6y CYIOKJHMK pa
Ta3NapHUHr CHKHJHMLI Japaykacura Oornux GyaraH Kyd OusiaH TabCHp
Kypcatnuid opxanu HaMoéH Gynaau. Ama wy Tawvcup GocHM geb ara-
JYBUM KaTTaMMK GUnaH XapaKTepJaHanH.

Myaoaauama TYpraH CyHOKJIHKHHU Tel IUHPai/IHK. Myaosaﬂama TypH6-
JM Jerai cY3 YHUHF aJoxuia KUCMJapH Gup-Oupura éxu ynap Ounad ue-
rapajfioul »ucmJapra Huc6aTaH Kyumaciauruuu Gunmupapu. Cyioxaukpa
¢dukpas AS 1o3ua axkpatammus (134-pacm). Cyioi-
JHKHUHT Wy 1034a 6yinal 6up-Gupura Teru6 Typ-
raH kKHCMJIapH OHpP-OMpHra KaTTaJqHK MXHXaTAaH
TeHr, UyHaj HUIapd Kapama-kapuwH OVJaraH Kyu-
Jap 6uaaH TabcHp KypcaTagi. By KyunapHuur
XapaKTepHHH aHHK/AW YUyH IO3YaHUHT GMp TOMO-
HHJAH CYIOKJIHKHH (HKpaH O/iH6 KYiH6 6y oquH-
raH CYIOK/JHKHHHI TabCHPMHH WIyHAa#l KaTTa/mK
Ba HyHasMgaru Kyunap GWjaH ajMailTHPaMH3-
KH, HaTHKaJa CYIOK/JHKHHHI GOIUKA KHCMJIApH«

y HUHT MyBo3aHaT XosaTH OysusiMacHH. DBy Kyu-
134- pacw. nap AS ra HopMan fiyHanraH Oy/MWIH  Kepak,




1

YYHKH aKC X0J1a YAAPHUHP TaHTeHOHAA TalIMKR STYBUHEH CYlOK-
Jank G§nakyanapyHH Xapakatra Kenartupu6 MyBosaHathu Oyaran Gynap
san. Jlemak, CylOKJHKHMET AS lo3ra K¥ypcaTazuraH TadCHp Kyuaaph-
HUHr Af TeHT TabCHD JITYBYMCH XaM 1Ly 103ra PTKAGHIraH HopManr
6yitna6 Bynanran. KOaya CHPTHHMHr GHpaurdra TYFpR MeayBun Af a;_l
cyloxknnkaarn 6ocum aeftmnann. llyngalh kuam6, Tappugra Gunoan
CUM p KYHHJATHra TeHr 9KaH:

P=33- (61.1)

Arap cyiokmkuuHr AS 103ra KYpcaTa€Trad TabCHp KyuH Y Gyhng
TEeKHC TaKkcumnanca, y xonga (51.1) npona ypraua Gocumun Hpoaaxan-
au. Bepuniran nykTagark GOCHMHHM TOMHMWI YuyH AS BM Hoara mimua-
THPDMOK Kepak. [lemak, HyxkTajard OGocum xyinaern wudopaa OunaH
aHHKJaau:

p=limeL =4 (51.2)
AS~+0

Fasparn GocuM xaM XyAnu WyHAah #ysn 6unan Tonuiany.

BocuM — ckanfp KaTTaJHK, YyHKM YHHHT KaTTaAMFH CYIOKIMKHHHP
(éku ra3HuHr) GepHaraH HyKTacHparw ury Gocum TerwmmaH Gyaran AS
J03HUHI BaausiTHra Oorauy sMac. By ¢uKpHM HcGornam yuyH KOTHIM
NpUHUKNY HOMH OWJaH [OPHTHIYBYM NpHHUMNAaH doifganadamua. By
IpHHuHnra 6HHOaH CYIOKJMKHHHT HCTaaraH XaXKMHHM MyBO3aHaT mia-
'pouTurM GyaMaclaH 3HUNMIH CYJOKJMK 3MYJIMTHTAa TeHT OYaraH KaTTHK
ucM GunaH aJMaIiTHPHII MYMKHH.

Tekwnpuna€Tran HyKTaHMHr siKWH aTpopHia dHEpaH CY IOKIMKHVAT
yu €KJM TpHaMa HlaKanaaru KOTH6 KOJTaH XamMHHM 2XpaTHO onaijHK.
By Xa2MHHHT acl KYPHHHIIM 135- @ pacMAa Ba HKKHTa MPOEKLHACH
135- 6 pacpa TacBHp/1anraH. IlpusManMHI Xap GHp €PHra yHra xHopMaJ
6yinab #iyHanrad Ba Teruiu-
nM GOCHMHMHI CHDTHHMHT KaT-
T.Jrirura KynaitMacura TeHr
6yaran CHpPTKH KYyu TabCHp
KypcaTagy. YHAaH TalKkapH
NIpH3Mara YHHHT OFHPJMIUTa
TeHr 6yJiral XaxM KyuH Tab-
cHp kunaad. CHPT UCMHUHT
YH3HKM YMaMnapiHHHL Kpaj-
paTHra, XamM 3Ca—YUYHHYH
JlapakacHra  npornopuUHOHaJ
O6yJraHJMTHAAH TIPH3MAHHHT
yauamiapH KHMupairasja
XaXM KYYM CHPTKH KyuJjap-
Fa KaparaHjiia Te3poK HOJTa
HHTHNaAM. B3 oxupn GopH6
JIMMHT/a QXXPaTHIITaH XAXKMHH
HYKTara HeJITHPHILIMMH3HH Ha-




sapia TYTHO, MYJIOXa3aNapHUHT OCOIIMAAGK XawkM KYYHHH 3BTHGOpra
osMacak xaMm 6ynagd. ¥ xosza MyBO3aHaT WAPTH CHPTKH KydsapHHHP
AuFupuCcH Hosra TeHr Gysmwupad u6opaT Gysiann. 135-6 pacmpa kyp-
caTWiraH x, § Ba z YKJapra TYLMPUJraH MpPOEKUHAJAD OpKadH My-
BO3aHAT LIAPTJIAPH KyfiMjarHya €3usajH:

P1S1 = P3Sy sina,  paSy = pgSgcosn, puSy = p;S;. (51.3)

135- 6 pacmpuau KYpuuu6 Typné;mxu, MpUsMa €KJIapHHHHP CHPTJApIl
opacHga KyfiHgaruya MyHocabaTnap VpUHJIM 3KaH:

S) = Sgsina, Sy = Sgcosa, S, =S;.

By MyHocabaT/iapHu Xucobra osicak, (51.3) dopmynanap kyitugaru-
ya KYpHHMLUra KesaJut

Pr=0pP: =Py Py=P;. (51.4)

JIuMHTra yTran BakTAa axpaTHOG O/MHIaH XaxM HyKTara TymsaH-
raHjury cababau py, py Pz Ba X0Ka3o GOCHMJIAPHU CYHIOKJIUKHHUHT GHUT-
Ta HYKTACHHHHHHI Y3Hra TeTHIWIH 1e6 OJHLI MyMKHH.

[Tpusmanuar dasopard Ba3usaTH Ba o Oypyak MXTHEpHit GYyJraHJu-
ru yuyH (51.4) GoCUMHMHI KaTTasurd 1y OOCHM TerHULIH Gynirad 103-
YAHWUHT Ba3usTHra (OpHeHTanMscHra) GOFNIMK 3vac feraH XyJsnoca yuka-
4, XyAIM mIyHHM HcOOTnaml Tana® KHMIMHMAH SMH.

Hactna6 kaparahga BeKTOp KaTTa/fMKKa (Kyura) mnponopuuoHasn
6ysarad GocMM CKamsp KaTTaJUK SKaHJMMM KHM3WK TylJagd. DBupok
UIyHH Hasapaa TyTMOK KepakkH, AS 1034aHM XaM yHra yTKasuirau
HopMasl OYitnalb fiyHanraH, sibHH 1034ara TabCHp KYypcaTtaérraH Kyu
6unaH Gup ToMOHra iiyHa/iraH pekTop Je6 Kapall MyMKHH. Jlemaxk,
acnupa GocuM MKkHTa koanuuHeap Af Ba AS BekTOpnapHuHr HucGartHra
TeHI 3KaH. MabaymkH, OyHAail KaTTa/HK CKaJsp KaTTa HKIHP.

bochM GupnnkiapH }gyﬁnnarpmapnnp:

1) CH cucremaga — #/m?%;

2) CI'C cucremana —-auﬂa/cm-

YupaH Tamkapu GOCHMHK Y.1uain yuyH KYMHHYA KYHIZarH CHCTeMa-
JaH Tallkapa GUpJMKJapiaH XaM ¢ofifanaHHIaju:

1) Texuuk atmocdepaga (Gesrucu am), y lkek/cm? ra Tewr,

2) dbu3auk éxu nopman atMocdepana (Gearucu ams), y OasaHAJMCH
760 mm 6ynraH cuMOG YCTYHHHMHT GOCHMMra TeHT.

®uavkana 60CHM KyniHYa MHJJIHMeTpsapaa y/yaHran CHMoG ycTy-
HH Ouiad ysuaHagu. Bocumuuur Typsu Gupnukaapd opacHaa Kyivjaaru
MyHocaGaTaap YpHHJIH:

1 mm cum yem = 0,001 m. 13,6.10%2/m® 9,81 m/cex? = 133 n/m%

1 amm =760.133 = 1,01-10° #/m* = 1,033 am;

1 am =9,81.10* =0,981.10% x/m* = 0,968 ama.

52- §. TuHY xoAaTAalrW CylOKAHK Ba raspga G0cHM TAKCMMOTH

Arap cywoknukna (xu rasia) xamm Kyusaapu 6yaMaca, y Xonja
O6yTyH Xammaa OOCHMHHHI V3rapMail xo/MIIH MyBO3aHaT MIapTHAAaH
uGopar Gynran Gynap sgu ([lackans xoHyHH). XakuxaTan Xam, Cy1OK-
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JHKAA WXTHCpUIT oprenTHpnanran Ganaupfuru Al ra Ba acocn AS ra
TEeHr HMJMHAPHK XakM axkpaTailsink (136-pacm). Arap Gup-Oupupan Al
Mmacoana érran Hykramappa Oocum Ap ra dapy Ku/ica, Yy BaKTia
INAMHAPHUHT VKU GVitna® Ap AS kyu Tabcnp Kypcatran G6Gynap Ba

), p+Ap
4pAs . e y:)
’ Al =g P
‘ .
136- pacwm 137- pacm.

GyHHHT HaTHXKaCHIA CYIOKJHK XxapaKaTra Kesau6 MyBo3aHaT GysHJras
6yaap 3au. lemak, xaxM Kyuwilapu OjjMaraH LIapOHTAAa MYBO3aHAaT

XOJIaTAard CYIOKJHKHHHT HCTaJraH »KOHM yuyH ﬁ—lp= 0 wapr xaHoat-

JaHTHPUJMIUM 3apyp, OyHaaH p = const meraH xynoca uHMkamu.

Xaxm Kyunap 6op 6yqraiaa GocMM kaHiafl TakCHMJ/IAHHUIHHH TeK-
wnpaitnuk. CyloKaMKAa TOPU3OHTaJ KoHJalraH KH4YHK AS KecHMAH
(137-pacM) HMIMHAD WIAKJAHAATH «KOTTaH» XamM ampaTaMHu3, XamM
Ky4d BepTHKaJ 6yina6 iiyHaAraHJMTH Y4yH UMAHHAP YKH 6¥ilnab k-
knta p,AS Ba p,AS Kyunap TabcHp sTaaM. MyBosaHaT 1uapTHAaH
p1 = P, SKAHJHTH Kesau6 uHMKajgH; AeMaK, CYIOKJMKHHHr Oup xun Oa-
NdHAMKAA (AbHH GHMTTa TOpH30OHTAs TEKHC/HMKAA)® éTraH Gapua HYKTa-
napupga 6ocuM 6Mp xun KHilmaTtra sra Gyjap aKaH.

DHAM KOTraH UMIMHAPHK XaKMHH LIYHAal Tauaa6 onamuaky, YHWHT
Yk BepTuKaJ fyHaaraH G6yacuH (138-pacm). By xon-

Jla UMJMHAD acocura YHHHT VKM 6Vinab xypcaTuna- ) 45’
Jurad  60CHM KyuHaaH TallkapH XaxkM Ky4yupghAS
(p —CYOKMMK  3HWIMrH, Hh — UMJIMBADHHHT GaJjani- ‘[“@
JIUTH) TabCHp KypcaTad Ba MyBO3aHAaT ILAPTH KYiiH-
Jard Kypunuura sra 6ynanu:
pohds
P.AS = p,AS + pghAS. h
AS ra guCKapTHpHO KyHHIarMHH TOMaMH3:
Pa = p, + pgh.

Wyupaé kMG, MKKUTa TYpaH OanaHAJMKJapiard o
Gocumsiap Gup-6HpupaH uly GananAJjMK/ap opacuja €T- LS
raH Ba KYHZa/JaHI KeCHMH GHpra TeHT Gy.ran cylok-

JHK BepTHKa/l YCTYHHHHHT OFMDJIHCHIa TeHI KHiMaTra  y3g. pacy.

tdapk KHJap 3KaH.

53- §. Hrapn6 unkapysuu Kyu

Typau GanavajaukaapAarn GocHmiap xap XuJi GYJraH/MCH HaTHXa-
CHIA CYIOKJMK €KM ra3 Myufa TypraH KHCMJapra TabCHp 3TyBYM HTa-
pu6 unkapmu (ApxmMes) Kyusaapu tosara Kesaiu. Mitapu6 unkapysum
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KYYHHHT KATTAJAHFHHM TOMHMII YYYH MKHCMHH GKOTTaH» CYIOKJHK (ras)
Xamd OuiaH aamaiuTHpamus. By XaXm MyBO3aHaTJa TYpraH/HrH ca-
6a6sM yHHUHT OFHDJMK Ky4H YHHHI CHPTHra TabCHp 3TyBuH Gapuya Go-
CHM KYYJapPHHHHI' TeH TabCHp 3TYBYUHCH OH/aH MYBO3aHATJALUMIIH Ke-
pak, Xygnu mIyHAall CHPT KYuJIapH HCMHHHT ¥3ura Xam TabCHD Kyp-
cataju Ba YJIaDHHHT TeHI TabCHD STYBYMCH HTapHOG YHKAPYBUH Ky HH
XOCHJ KHJ1aJH,

Umapub Pa—_-—
wukapybee wyu \ ”’WW’Z”WPMW
pa ) .

—

£eou = )‘ —

oupatx  KYid Oepmuk Kyey

atiieE

139- pacwm. 140- pacu.

Afitunrannapaan MTapu0 YHKAPYBYH KYY KHCM XamMHJArd CYyiox-
JMK OFHP/IHTHTa TeHT Ba BepTHKan Gyiiab togopura Kapa® TabCHp 3Ta-
am jJeraH XyJjoca 4MKagu. KoTraH XakM YHHHT HCTa/jraH BasHATHAA
Xam Myso3aHaTia (dapicHs MyBo3aHatga) Konaau. [lemak, HTapHG ud-
KapyBuHM KYUHHHP KYAHJHII HYKTacH }KHCM XaMKMWHHHT OFHPAHK Map-
KasH OWIaH yCTMa-ycT TymapH. )KHCMHHHI Y3HHHUHI OFHDJIHK MapKasH
(araT KHUCMHHAT 3WYHCH Gapua HykTasdapaa Oup xus 6yaran xonga-
FMHa XaXMHHHT OFMDJIMK MapKa3H OHJaH YCTMa-yCT TyulagH. AKc xoJ-
Jla ynap ycTMa-ycT TYIUMAC/MTH MYMKHH, Mucosn yuyH KyprowmH Ea
érou fpuMm wapnapiaH sicaaraH wap onafiuk (139-pacm). Hrapu6 um-
KapyBuM Kyu IIApHHHF MapKasura Ky#uarad 6yuica, OFHpJMK KYUMHHHT
KVAHUIHIL HYyKTacH 3Ca KYPFOIUMH SIPMAM [UAp TOMOHFAa Kapa6 CH/KHIaH
6Yaam.

Arap MHCMHHHI YpTaua 3MWIHIH CYIOKJIHKHMHI 3MUJIHFMAAH KHUMK
6y.ca, y xosga MyBo3ataT XoMaTHAa XHCM (pakaT KHCMaHTHHA CYIOK:
nukka 60THG TypasH. Dysaa OFHpJMK KyuH (Y MHCMHHHI OFHPJIHK Map-
Ka3ura KyAusaraH) Ba HTapuO uYHMKapyBuH Kyuhap (yJiap MHCMHHHI CY-
IOK/MKK2 OG0TraH KHCMHHHHT OFHDJIMK MapKasura Ky#uaraH) kaTtajuk
KuxaTaaH Gup-Oupura TeHr GyqHmM Ba GUp TYFpA uM3MK OYiina6 Tab-
cup sturn Kepak (140-pacM), aKkc xospa ynap alJaHTHPYBUH MOMEHT
103aFa KeJTHpagH Ba HATHKAJA MyBo3aHaT Gy3HJsaiH.
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VIl BOB
FHAPOJUHAMMKA

54-8§. OxuM 4H3MKNAph Ba hahnapn. OKMMHHUHT y31YKCH3INTH
CyIOK/IHKHHHT  XapaKaTHHM TYUIYHTHPHII YYYH CYIOKJHKHMHT Xap
6up 3appacH YuyH TpaeKTOpPHsl GHaH Te3JMKHH BaKTHHHI (yHKIHSCH
cudatura éaMw kepak. by ycyamu Jlarpamxk numna6 uukkan. BHpoK
CYIOKJIMKHHHT 3appaJlapuBH Ky3aTvmacAaH, (a3oHHHT aloXHia HykTaja
pund Ky3aTuO, xap Oup OepuaraH nyKrajan CYIOKJHKHUHT aJ0XHAa
sappanapu Kaunail Te3nHK OMnaH YTaéTransuruuM Kalig kuan6 Gopca
Xam Gynagd. By Hkkunun ycya Jiijep ycynu fef atajaj.
CYIOKJHKHHHT  XapakaT  XOJaTHHH
¢a3oHHBEr Xap 6Hp HYKTAaCH YUyH Te3JiK v
BEKTOPI{HH BaKTHHHT (pyHKuMsaCH cHpa-
THaa €3HIl OpKaJaHu XaM aHHKaaca 6Y-

<« .

anaan. Pasonndr 6apua HyKTanapH YYyH v

Gepusiral v BeKTopJap TYMJAaMH Te3JHK >
BCKTOpPH MailloHHHH XOCHN KHAaau. By

MaHJONHN KyHnjaruua TacBHpJaml MyM- 141- pacwm.

KHH.  XapakaTnaHaéTraH  CYIOKNHKAA
wysaail yuaMkAap YTKasaMM3KM, YJAapHMNT  YpHHManapu Xap Gup
HyKTana HyHajaumy v BeKTop HYHajAHWIM GHAAaH yCTMa-YCT TYILCHH
(141-pacm). Dy yM3MKJIap OKHM UH3HKJIADPH JAeHHIAAH.

OKHM YH3HKMAPHHEH WYHAall {TKazHWra KeAHWHG ONaMH3KH, yJap-
HUHT KYIOKAHTH (Y 4H3HKAap coHH AN Huur vyaap kecu6 y1aéTran,
“yaapra nepneHAHKYJsip AS 1034aHMHI KaTTaJHFHra HHcGaTv GMsiaH Xa-
pakTepaanaan) 6epuaray Kofijard TE3NMKHUHT KaTTaJIHTHra [1ponop-
NHOHA GY/ICHH. Ywanja OKHM YH3HKJApHHMHI MaHsapacHra kapaG v
BCKTOPHHHT Ga3oHHHT TypJH HyKTajapuaary iiyHaauunm XakuaardHa
amac, 0a/KM KaTTaJNrH XakHaa XaMm GHKp IOpHTHII MYMKHH Oynanu:
Te3IMK KaTTapok OyaraH kofijjla okiM YM3HKJApH 3HYpOK Ba aKCHHuA,
TC3/IMK KHUHMKPOK OY/IraH Koiila OKHM YM3HKJIapH cHilpakpok Oynanu.
BEeKTOPHHHT KaTTaJIMIH Ba MyHanniuu Xap OMp HykTaja BakT YTHIUM
1l y3rapHiid MYMKHH GYJIFaHJHMH YuYH OKHM UH3HKJApPHHIHET MaH-
XaM Y3JyKCH3 y3arapuuM MyMKWH. Arap Tea/iHK BeKTOpH ¢a3o-
6up HyKTacHia OGHpieK xojaca, Y XoJija OKHM Kapop TONraH
10Hap Aeitnnaan. CTauHoHap OKMIL BaKTHIA CYHOKIHKHMHE
TaCH (Pa30HMHI OepHiraH HYKTaCHHHM OGHpIan-OHp v TC3JHMK
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Ounan yragn. CtauHoHap OKHUI BaKTHAA OKHM YH3MKJIAapPHHHHT MaH3apacu
y3rapMaiinn Ba 0y X0.1/1a OKMM YHM3HKJIAPH 3apapsiapHIHT TPaeK TOpHsiaH
6unaH ycTMa-ycT TyLIaH.

CyIOKJIMKHHHT OKHM YH3HKJapH OWJ1aH dYerapasiaHraH KHCMH O K HM
Hailu 1ed atamafd. v BeKTop Xap OHp HYKTaJa OKHM UM3HFHra YpHH-
Ma OVJAraH/HrHAaH OKMM HAMHHHT CHPTHra XaM ypHHMa OyJaanu; je-
MaK, CYIOKJIMK 3appaJjapd XapakaT BakKTHAa OKHM HalHHHHL JeBOpJAapH-
HY KecuO yTmaiigu.

OKUM HaPMHHHT Te3NMK #YHANMIUHra NepneHJUKYAap S KeCHMMHH
onaiiiik (142-pacm). Dapas gunadauk, CYIOKAUK 3appajapHHHHT Xapa-
KaT Te3qury 6y KeCHMHHHI XxamMma HykTana-
puga Oup Xua 6VacuH. Al BakT muMga S kKe-
CHM opKasM OOLIIaHrH4 MOMeHTAA S aau vAl
macodanad Karta Gyamaran Macodajga éTran
Gapua 3appanap ¥tamu. Iewmak, Af BaKT Hun-
na S xecum opka/H SuAf ra TeHT CYIOKJMK
Xa)KMH, BaKT OHDJHMTH Hyuja sca S Kecum op-
Kaau Su ra TeHT CYIOKJHK XaXKMHM yTap 3Kau.
OKHM HalfiMHM YHHMHT Xap OMp Kecumuja Te3-
Ky gonmuit ned xucobnaca 6Ynaauran gapa-
Waja HHCMYKA KUIMG osiami3, Arap CYIOKJAMK CHKHiMac Oysca (sibiu
YHHHL 3HWIMCH XamMa epia Gup xun 6Yaul y3rapmail koaca), y xosifa
Sy Ba S, xecumsap opachpa (143-pacM) CYIOKJMMK MHIJAOPH ¥3rapmait-
au. [emak, BagT Gupiurd uuuga S, Ba y
Sz Kecuzsap opkasu okub Y TyBYH CYIOK-
JIUK XaxKnviapH 6up xus OYJMILM KepakK:

, S1vy = Sy0,
(oxHM  HAlMHKMHT 64 CHPTJAPH opkaau
CYIORJIUK 3appasapd JTMac/HTHHI 3Ca-
TaMmus).

IOkopuaa Keatupmiran amyJsosasaszap
S, Ba S, KeCHMJIAPHHHT HCTANral Ky T
YuyH Taanaywadaup. esak, cugumac _— =
CYIOKMHK yuyH OepuaraH HallHHHT HC- 7 g
TaJiraH KecHMmHia Su KaTTajHMK Gup XHJ
6y MM KepaK SKaH:

Sv = const.

By o/HMHMaH HATHA O KHMHUHT Y3JYKCH3JAHIH XagHaaru
TeopeMaHHHT MasnNYyUHHH HaMOHHLI KM~
(54.1) ra GuHOal OKMAI HAHUINL LCCHNII
KHIMAC CYIOKIMKHHNT 3appasapl Te3.JaHHIl (
lopusouTan oxum Haitaa (144- pacm) Gy Tessna
ra daxkar nait yxu O6ViliaG Gocua poumui 0F.
I MYMKHI: Te3JHK kax 6arad oiirapia €
KepaK Ba akcuHya. Oxuwl Ttesjurn Gunau Gocl
GoFnanull KeltMHTH naparpadyiapia TOMHJIaIH.

OKUMHHMHT  Y3AYKCH3/UTH XaKHAArH Teope

114- pacut.

160




Ba Ta3/apHUHT CHKWJIYBYAHJIMTHHH XHcoOra oJsmaca GyJjamurad xoJnap-
Ja XaTTo rasnapra xam xysmsaws mymkud, Ternuun xucoGsap Kypca-
TaAWKH, CYIOK/NHMKJAp Ba raisap TOBYI Te3/MTHAAH KHYMK Te3JHKJAap
OuiaH xapaxaT/jaHraH BaKTAa YJapHH eTap/d Japakala aHHKJHK Ou-
JaH cukM/AMac ge6 xucoOJall MyMKHH 3KaH.

55- §. bepuynau Tenriamacu

CylokNuKIapHUHT. XapakaTHHH TeKluMpaéTrauja Kym xoJJsapia cy-
IOKJMKHHHT OMp KHCMHMMHL Oollka KucMJapura HHcOaTaH Xapakartd
BAKTHJA MIUKAJAHMII Ky4JapH ro3ara yugMmaiinn ne6 Xucobnaill MyMKHH.
Muku wunkananumy (w0OByWOKIMK) GaTaMoMm MYk OYyaran  cylok/Hk
HAeaJ CYIOKJUK JeliHaajm.

CraudoHap oxaéTraH Hueas Cylox-
JUKAA KHMUMK KeCHMJM OKHM HaHHHM
axpaTH6 onaiink (145-pacm). Ogum
HaWMHUHT JeBOPJIapl Ba OKHM YM3HK-
Jlapura TiepneHAHKy. sp S; Ba S; Ke-
cumiap GuiaH uerapajaHrad Cylok-
JMKHMHT XAXMHHH KYpailymk. Af BagT
nuuja 6y XaMM OKMM Haiim  6Yiinal
Kyuanau, 6yHaa S; xecum Aly iy yTno
S, Xonmatra Kyuami, S, KecHm 3CaAl,
uya ytub S_'2 xonatra Vragu. OkguM
y3ayken3d OYaradiuriia WTpHXJaH-
rai xamaap omp xua AV, = AV,=
= AV 6¥yaann. CyioxTMKHUHT Xap Oup
3appacHHMHT 3HEPrHACH YHHMHI KUHe- 145- pacwm.

THK 3HepruscH 6unad EpHuur TopTHI

Kyud MaiiioHUJard TMOTeHUHan 3HepruacHiaH Tawkwi Tonaau. Oxum
cTauuoHap Oyarann yuyn Af BakTJaH KeHMH Kkapa/saéTrad MHCM-
HUHT IUTPUXJAHMAaraH KUCMHHUHL HCTa/NraH HykTacuaa (macanaw, 145-
pacmpaard O HyKTaHH KapaHr) Typras 3appaHuHI Te3nurH (AeMaK, KHHeTHK
SHepTHsICH XaM) BakTHHHT OOWIAaHFHY MOMEHTHAA Yiia HyKTaja Typ-
FaH 3appaHuHr Teasurura Tenr Oynaau. lyuunr yuyn OYTYH Tek-
WHMPHIAETTaH XaXM 3SHeprMACHHMHT AE OPTTHPMACHHM IUTPHXJIAHTaH
AV, Ba AV, xaxmuanap 3HeprusiJapMHUHT aiupmack cudaThja xuco6nab
YHKApULI MYMKHH. '

OxyM HaWMHUHT KecHMMHM Ba Al KecMaslapHH Uly Kajap KHUHK
KUIMG OJIaMH3KH, IITPUXJAHTaH XaXXMYaJlApHHHT Xap GHpHHHHT .6apua
HyKTaJapuga v Tesnuk, p Gocum Ba A GamaHjmuk Oup XHm Jeb Xu-
cobaanr MyMKMH OVJICHH. Y BakTAAa SHePrHfHHHI OPTTHPMAacH Kymuja-
ruya €3una fu:

2 ; 2
AE = (P81 pAVghy) — (p_A;'/_”l_ +pAVgh)  (E5.1)

(p — CYIOR/MKHUHT 3HUYJHTH).
Maean cyoxaukaa uikanauuw Kydsaapu #yk. [ysunr yuys shep-
rug opTTHpmach (55.1) ampaTuiaraH xamM yctuga GocuMm Kyusapu Oa-
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sKapraH Hwra TeHI Gyauwu Kepak. EH cupTra KypcaTunaguran Gocum
KywJapH Xap OMp HyKTaZa YanapH KYyHHITaH HYKTaNapHHHT Kyunm
iiyHanMIINra NiepneHauKy sp GYJIraHanrH ydyH M GaxkapMasign. Paxar
S; Ba S, KecuMnapra KyHW/IraH KyulapHHHT HIUMTHHA HOJZaH dapxH,
xonoc. By HuI KyiiMparura TeHr:

A = p,S1AL — p,S,Aly = (p, — op)AV. (56.2)

(55.1) Ba (55.2) ndopanapuu Oup-6upura TeHrsawmTHpn6, AV ra Kuc-
KApTHPHG Ba GHp XUJ HHAEKCJIH XaJJapHH GapaBapHHHT OHD TOMOHHra
yTKa3u6 KyinaariHH TONaMH3:
2 2
pv pU. ’
5 +pgh+p =5 +pghy + o (55.3)

S; Ba S, Kecumaiap MXTHEPHI onMHTaH 3au. [lIyHHHT YyuyH oKuM
2
HalMHUHT HCTaJraH KeCHMHa p—;— +pgh -+ p nbopa Oup xun Kuiis

MaTra sra 6ynamy, ne6 aitnn mymku. Bus (55.3) TeHrnamanu umka-
patTraHMMH3Jla KWJIraH TaXMHHJAapumnara MyBotHK 6y TeHTyiama gaxaT
S XyHRanaHI KecHM HOJTa MHTHJArakjarvpa, si’bHH OKHM HaiiM YH3NK-
Ka aiJaHraHJarvHa Tysa paBMUa aHMK TeHraamara aiyianaam. llyu-
nail xuau6, (55.3) TeHrJaMaHMHT uYanm Ba YHr TOMOHJapHAa WIUTHPOK
3TYBUM p, v Ba /i KaTTaJMKJAapHH OWPAaH-6MD OKHM UM3HFHHMHF HKKWe
Ta WXTHEPHII HYKTanapHra Teruwmsin el Kapall Kepak.

By 6n3 Tomram HaTHXaH¥ KYy{WMAaraya TabpudUiallMMH3 MYMKHH:
CTalHOHAp OKaéTraH MAeas CYIORJMKAA HCTaJraH OKHM uH3MFM Gyinab
Kyfnjary wapt Gaxkapuaagu:

pu?
5 +0gh + p = const. (55.4)

(55.4) Tenrsama €ku yHra TeHr Kyuan Oyaran (55.3) Tenrsama
BepHynau Tenrnamacu jeiimnagu. By Tenrnamauum 6u3 Hiean
CYIOKJHK YYyH TONFaHJMIHMH3ra Kapamaclall Y HYKH HIIKaJaHHIIH
yHuYa KaTTa GyJmarad HjeaJs CyioKJHKJap YuyH XaM eTap/i jJapaajia
anuK GaxapHJany.

Bepnynin TenrsnaMacupaH Kesn6 uukaauraH Gawan Gup xyJocanap-
HH Kapa6 unkaiymk. Papa3 KHJalmMK, CYIOK/MMK OIyHJali OKaéTra
GV/ICHHKH, Te3/MK Gapua HYVKTasapia GMp Xuj KaTTaJHKKa 3ra 6yJ-
cHH. Y Bagtaa (55.3) ra GMHOaH MCTaNraH OKMM YH3HFHHHUHI HXTHE-
pHil MKKH HYKTacH YuyH KyAMZarn TeHIVIMK Gaxkapu/afu:

py — Py = p&(hs — hy),

6ynpan 6y xonna xaM 6OCHM TaKCHMOTH XYAIM THHY XoJjaTha Typrad
CYIOKJMKAaTHleK Gyaaam, peran xysaoca uukamu [(52.1) ra xapanr).
I'opnaoHTasn okuM umsuru yuyH (55.3) miapT Ky#AHAarM KypuHuwra
sra Gysaau:
pu?

Pl
T+P1= T2+p2'
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AIBHH TeIJMK KaTTapok Oy/iraH HykTanapga OGocum KHYHKpOK Gynap -
-9KaH (wyHpad OyamuuHu OW3 oaauHru maparpadga 103akH Kapa®
YHKKAH 3JIHK).

OKHM Te3NHru KaTTapok 6GyaraH HyKTasnapga GOCHMHHHT KHupa-
AHIUM CYB lIappacH HACOCHHHHT TY3WJ/IMLIMIAa acoC KUnMG OJMHIraH
(148- pacm). Cys wappacu aTMocdepara ouMnaguraH, sibHH YuMjaard
6ocum amocd)epa 6ocHMHra TeHr GyaraH naiira Gepunaau. Haiiga nu-
THUKa Koil 6ysMb, y OpKAaJH CyB KaTTapoK Tes- -

JIHK OUnaH OKaAH, JeMmak, naTHxaja Oy epaaru Lyt
G6ocum armochepa GOCHMMHIAH KHUHKPOK Gynamu.

Hacocuunr Haiiue ypaG TypraH Ba Had GuniaH

YHHUHr HHTHUKA MOHMAArH Y3HJHII OpKajad Ty- l”
TallraH KamepacHia xaM GOCHM XYAAH LiyHAai
6ynanu. Kamepara xaBOCH CYPHJIaZHraH XaMMiH Copum
yna6 yHaard xaBoHd (EkH Gollka GHMpop ra3uu)
TaxmuHa 100 mm cusm yem rada cypub osHia
MyMkHH. Cypu/aaéTraH XaBOHH CYBHHHT [rappa- (\

CH aTMocdepara ONM6 UHKHO KeTajM.

DepHyanu TCHrnamMacHygH CY10KJHKHUHT OF3y
OUHK KaTTa MMl TeLIHTHAAH OKHO YMKHLI XO-
nura Tatéuk, stafnuk, Cyloxaukaa GHp TOMOH-

Jlard KeCWMH UAMULIATH CYIOKJHKHHUHT OYHK CHp- Ammocpepea
THAH, MKKHHYH TOMOHJArH KEeeHMH 3ca CYIOK-
JIMK OKHM6 uMKaéTraH TelIMKaaH ubopat Gysrax
‘OKMM  HafluHM  awpaT® onaidnuk! (147-pacwm).
By KecumnapuuHr xap OHMpHIA Te3JMKHH Ba
yJaapHuHHr OGupop GolaHFHY [O3yafian GanaHj-
JMTHHH 6Hp xua fie6 XucoGaamw mymxuH. Hly-
HHHI y4YYH Xam XyAad WYyHZTait dapa3 KHAHHHO
tonuaran (55.3) TeHrnamanu Oy xoara Kya- -
Jall MyMKHHM, YHJaH TallKapH HKKajna KeCHM-
Aaa xam Gocumnap artvodepa GocuMMra TeHr,
IIYHHHT yyyH XaM yJaap Oup xun Gynazu. Ly
O6HaH Oupra KeHr HAMIIZArH OYHK CHPTHHHT
CH/DKMII  TCITUTHHM HOAra TeHr Je0 oJMll l 147- pacw.
MyMKHH. AHa iy afTHATaliIApHHHT XaMMaCHHH

Kucobra onu6 (55.3) TeHrsamamum KapanaéTraH X0 Y4yH KyiHparuya
€31l MYMKHH;

\|||/

2
oghy =" + oghs,

6y epma v —TeIIMKJAH OKHO YMKHUI Te3HrH. p ra KHCKapTHpub Ba
CYIOK/HKHHHI OYHK CHPTHHHHT  TellMKAad OGasnaHJJurH h = hy — hy
HU KHMPHTHO KYHHJArdMHU TOMAMH3:

2 [ —
5 = gh, Gynnan v =)' 2¢h, (55.5)
1 Aumikporn TempKnan wuKadTrad mappankur Kecumiiil. Arap TeruuwM yopanap

Kypnmn a, [IappaHUHr KCCHMH TewHKAAH Kk OmeAu.
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By c¢opmyna Toppuuennn copMyJacH AeiiHiand.

Wynpait kKUAMG, QUMK CHPT OCTHAA i UyKYPJHKAA €TraH TelHK op-
KaJH CYIOKJHKHUHT OKMO YHKHII Te3JHrH h OanaHIJMKIaH TywaéTra
HCTAaNraH KHCM oJiafiTaH Te3nHKKa TeHr Gyjap skad. By HaTmxka cy-
I0KJIHMK Hpeasn Jeb (apa3 KMAHMII OpKAJM TOMHITAHJNTHHH 3CAA TYTMOK
KepaK. Peas cylox/MKJap yuyH OKWII Te3/qMIH KuuuKpox Oyaanu Ba
CYIOK/JHMKHHHT KPBYLIOKJHIH KaHya KaTtta 6ynca, Teanuk (55.5) kil
MaTHJaH wysua Kynpoy dapy xuisajH.

56- §. Oxaérrad CYOKJAMKAArn GOCHMHU Yadaul

Aspasrn naparpadpa 6¥3 CYIOKJIMKAArH 60CMM OKHM Te3JiMrura GoFs
JUK SKAHJHIHHM aHMKJIaguK. CYIOKJHKKA YHHHT GOCHMMHH Vauaiiauraf
ac6006 KHpHUTCAK, Y CYIOK/JMKHHHT XapakaTH XapaKTepUHM Oy3uum,
JeMaK, YiuaHaérraH GOCHMHHMHI KaTTaJUTHHH XaM V3rapTHPHLIH MYMe
knuH, CyloKauKKa OyKMAraH MaHOMETPHK HailHH TeLIHIHHH OKHMIa

Manonempea Mﬂﬂoﬂempzat

— — =

————— e — e

148-"pacm. 149- pacm.

KapatH6 Tywmnpaiymuk (148- pacm). byHaail Hait ITuTo Haiin peb ara-
Jagd. YuM OGWsTaH Hail TelUNFMHHMHT MapKasura TaxaJyBud OKHM YH3H-
THHH TeKIHpalsMk. KapasaéTraH okHM yMaWFH Te3/IUTH HalJaH KaTTa
Macoana €rraH TYNKHUHJIaHMaBJHTraH OKMM YUYyH v gaH OeBocHTa Te-
IIHK OJAMAArH OKMM YYyH HoJraya yarapagd. BepHyniH TeHrsiamacura
6HHOAH TeIMK oJfuiard (JeMak, MaHOMeTpHK HafiugarH xam) 6ocuM
KYy3raTHJMaraH okuMpaard p GocuMpaH pu?/2 ra Kartapoy 6yaagd. He-
mak, IIuTo Halim GMnaH TyTalUTHPHAraH MaHOMEHTp

2
p=p+% (56.1)
60CHMHU X{pcaTafH.

Viyamaury 6ocuM yiuaMmaurdra TeHr 6yarad 6y pv%/2 KYIIW/IYBUH
AMHaMHUK 6ocum feiiunany. p OGOCMMHHM >ca, ofaTAa CTa THK Gocum
,uenu.naﬂ,n CTaTHK Ba AHHAMHK 6OCHMJTapHHHI‘ fimFMHAUCHra TeHr 6y.1-
raH p’ Gocum Ty.na 6ocum gehunanu. llemak, Ilnto naitm épmammga
Tyna GOCHMHH Yauyaml MYMKHH 3KaH (56.1).

Arap MHIMYKa GYKMJITaH HailHMHT €H TOMOHJApMIAH TelMK OuCaK,
V xonaa GyHuall TewMk/iap €HHJarH Te3nHK (aeMaK, GOcHM XaM) Ty
KHMHJIaHMaraH OKMMHUHT TeaNurujaH (Ba 60CHMHIaH) KaM dapy KHIaad
(149- pacm). Hlyuunr yuyn Gydjaii Hafira yJaHTaH MaHOMETp 30HJ
ne6 aTanub CYIOKJHMKAAard ctaTHK p GoCHMHH KypcaTapd.
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Tyna Ba ctaTHk Gocumsiap MabayM Gyuaca, pv%/, IHHAMHK GOCHMHHU
Ba JeMaK, U OKMM TE3JIMCHHH Xax TOMHII MYMKHH (CYIOKJIMKHHMHI 3H4-
Jaurk Manaym ne6 dapas kuanHaid).  Arap
IMuto Haiu Guaan 3omaun 150- pacmpa Kp- Augyp. maonempza
caTuaraHiek Kuiub GupsaaTupHb, nuddepen-

IlHal MaHOMeTPHHUHI (abHH OocHm.ap dapxu- ' t
HH VuajiiuraH MaHOMETDPHHHT) Xap XHA THD-
cakJjapura TyTawTHpcaK, y X0J/ja MaHOMeTp-
HHUHT) KypcaTuiiapd OeBOCHTa JHMHAMHK
6ocuMHH  Gepafii. MaHOMETPHH ¥ Te3JIHK -
6HpJMKNIapUaa Japamalacak, CYOKJHKHMHI
—

OKMM TEe3JIMTHHH Yauadgurad ac6ob  x0oCHA

KHJHINKHMH3 MYMKHH,
y 150- pacm

57- §. CyiOKJIHMKHUHT XapakaTura MMilyJbCHHHI CaKAaHNLI
KOHYHUHH KYyaaail '

Xap xua xkucmaap kKabu cYIORJHKJap OUNaH rasfapra Xam HMe-
NYJbCHUHI CakJaHHIl KOHYHHHH TaTOMK KuiHiy Mymxud. Uy kouyndu
6ab3u OHMp MacasasapHi eyHll Y4yH TaTOHK KHAANIIHK.

OKaéTraH CYKJIMKHUHT OYKWJIraH HAAIMKT AeBOPHra peakLUACH,
Dykuaran Hall Mynja CHKHIMAC CYIOKJMKHHHL CTAalHOHAp OKHMH Kapop
TongH, ne6 dapas gunaénuk (151-pacm). Macanauu coppanatTHpUIL
YYyH y3rapmMac S KecHMJIH Hall onaMH3. ¥ X0/a OKMMHHUHL Y3JYKCH3-
JMrura OMHOaH Te3JHK Xap OHp KeCHMAa KaTTa/MK JKUXaTAaH OHp XdA
Ba v ra TeHr 6yaanu.

Haitnuur S; Ba S, Kecumuap GHiiaH uerapasanral OyKH/JTaH KHCs
MHHHHT Xa»MHUH Kapab uHKalauk. Af BakT Hudga S, KeCHM OpKaJjH
6y xammra K, = pSov,Af umnysscral sra Gyaran SvAf cylOKIHK MHK-
hopu oxiG kupagu. DHp BaKTHHHr Humga, 6y XxammpgaH S, Kecum op-
Kamd K, = pSov,A¢ umnysabcra sra O6yaraH XxynaH ywaHya CYIOKJHK
mMuKgopn oku6 umkanu. llynpait k-
a6,  HaHHUHrT OyKH/araH KHCMHHHHP
nesopaapd Af BaKT HuMfia Y3/apHHUHP
éHunaH okH6 YTaéTraH cyioraukka AK =
K; — K; =pSv (vy,—vV;) Al nmnyase
opTTHpMacHHu Oepaad. DBua Guiaamuskw,
MCHCM MMOYJBCUHUHI BaxT OHPJIHTH HyH=
Jary OPTTHPMACH MKHCMIa TabCHP 9TYBUH
Kyuyra TeHr. JlemaK, HaliHHHT JeBOpJia=
PH CYIOKJMKKA TEHT TabCHpP STYBUHEH

f =_AT‘§ = pSv(v,—vV;) ra Teur 6yn-
151- pacu. rad Kyumap OunaH TabcHp KYypcaTap
axaH. HblOTOHHMHT yuHHUYH KOHYHHra GH-

1 Bocum Xav nMoyasera YxmaG p xapd Gunan Gearinauaan. [y caGaGnu, air-
nAmUAMOBYHAUK GYamacauri yuyd usmnyaeciy K xapdu Gunau Gesrunafivus,

165



ROaH OKAETraH CYIOKJIMK HafiHMAT JleBOpHTa TeHF Ta®mCHp STYB-
yncH
f, =pSv(v; —v,) (57.1)

ra Teur G§Jrad Kyunap G6Hnas Tabcup Kypcatap skad. Kyu f, okaér-
TaH CYIOKJAMKHUHI HAHHMHI JleBopJiapHra peakuMsicH jefunaan.

Oxu6 4nKaETran WwappaHuHr peakumsich. Vammgary tewnraan oxu6
YHKaETraH CYIOK/MK wappacH (152- pacm) Af BakT MuMga yau 6usaH
6upra AK = pSuvAl (p — CYIOKIMKHBHT
3HYJIUIH, S — TELIMKHUHT 1034, V — ap-
PaHHHI OKHOG UHKHII TE3/IUCH) MMIYJbC
onu6 kKeTapu. By ummysncun oxn6 um-
KaéTtran cyroknaukka uau 6epagu. Helo-
TOHHHHI YUYHHUM KOUYHHIa GMHOAH MAMLI
OKHG 4YMKaéTraH CcyloKAHKAaH Al BakT
runga — AK uMnyasC osagd, SnHU
yHra

152- pacw. f,=—-—=—pSuv (57.2)

Ky4 TabCHp KypcaTaj.

By Kyu oxH6 uMKaéTraH CyIOKJAMK LIAPPAaCHHHHI peaKUMSiCH Jeiu-
naju. Arap wpummn apaBayara YpHaTcak, y Xxoama f, Kyd TawcHpu
OCTHJA Y WIappaHUHI WYHaJMUIMra TeCKapd MyHa/uIa XapakaTra Ke-
JiaaHu.

CyOKJIMKHUHT TEWHKAaH OKHG UMKHLI Te3/IMru yuyH ésuaran (55.5)
udonazan doitnanauué f, KyYHHHr KaTTaJHTMHH TOITAMM3:

}, = pSt* = 2ghpS. (57.3)

Arap f, Kyu TellMKHH GepkHTHG TypraH HYKaKkKa CYIOKJHK Kypca-
TafUraH THAPOCTATHK GOCHM Kyuura TeHI 6yJranga (6upMHuH KaparaH-
Ja WYHAAil TYIOJHIIM MYMKHH), f, Kyu ghpS ra TeHr G6ysap 3aH.
Acnmpa aca f, Kyu HKKHM MapTa KaTTa 3KaH. ByHra ca6a6 wykwu, map-
pa oku6 4HKaéTraHia CYIOKJHKHMHT 103ara KesnajuraH xapakaTH Go-
CHMHHHI KaiTa TaKCHMJ/IAHWIIMra ojiHG KesaaW, OyHAA TElUMKHHUHT Kap-
LIMCHAA €TFaH Jerop éHujarH 6OCHM TeLIHKJH AeBop éHHaarn 6ocHMAaH
KaTTapok G6ynanH.

PeakTHp [gBuraTejsiap Ba paKeTaJlapHHHT XapaxkaTH OKMG uMKaéTraH
ras OKHMHUHHHI peaKuHsA KypcaTHIl XojucacHra acocjaHrad. Peaktus
XapakaT yuyH aTMocdlepaHHHF 3apypath OyJMaranauruy ca6abmm yHpaH
KocMHK (da3sora yudinja KyJiaHuaanu.

IMnaneranapapo asoxanap HasapHsICHHHHI acocudcH GYIOK pyc oM~
mu Ba uxtHpouncu K. 3. I[[uonkosckuitpup (1857 —1935). ¥ pakera-
HHMHI YYHMII Ha3apHsACHHH APAaTAH Ba peaKTHB annapatjapiaH nJjaHeta-
Jlapapo &JoKaJjap yuyH ¢oiijasaHHUl MYMKHHJWFHHM acocnal Gepau.
XycycaH, l{HonKoBCKMii Mypakxal paKeTa/JlapHMHT YuMIl Ha3apHACKHH
HuLa6 uukau. Bynpail pakeTasapaa xap OHp CYHITH NOFOHa YHAaH
OJIQHHTH TIOFOHa EKWJFHHH TYsa caphna6 pakeTajaH axpasraHjiaH Ke-
AHH vwra Tywagd., [LHMONKOBCKHMil FOsviapik KOCMHMK (PA3OHH: JaJalUTHRHLL
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Ba ypraunm Gopacuaa CoseT MTTHokuHu eFakull YpHHra uyHMkapraH
COBET OJIMMJIaDH XaMJa HHMKEHep/apH TOMOHHAAH fIHAJa DPUBONUIAHTH~
PHAZM Ba amaJira OLIMPHUJIZH,

58- §. Muku mwkanau xky4aapH -

Mpean, apHH MUIKanaHHUICH3 CYIOKIHK Oy aberpakuusaup. bopany
peas CyIOK/HK/ap Ba rasjapra Kyn €kd 03 Japamaja KOBYLIOKJHK EKH
HUKH HMIKaJaHH Xxocaup. KOBYIIOK/IHK CYIOK/JIHK €KH rasja iosara
'KeJIraH XapakaT YHH i03ara KeJATHpYBuM cafaGmap TyxTaraHjaH KeiiHH
acTa-ceKHH TYXTa® KOJMMIIMAA HaMOEH GYiamH.

HMuky vikanaHuW Kyuiapd 6YicyHagHraH KOHYHHATIAPHH aHUKJIaLL
Y4YH Kyidugars TampHOaHH xapab uukailiik. CylOKawkka HKKHTa OHp-

4

-

153- pacm.

Gupura napasiesl Ba YM3MKJM YiadamusapH ysap opacHpard d Macobasau
aHya KaTTa 6yqaraH nsiacTHHKalap GotHpuuraH G6yacuH  (153- pacwm).
OCTKH NJaCTHHKA YpHMAZ KOMAHPUMOG, YCTHAArHCHHHM OCTHIArHra HuCe
Garan Gupop v, Te3quK OHJIaH XapaKaTra KeJTHpaiauK. By Taxpubana
YCTKH [LIACTHHKAHH JOHMHH Uy Te3/MK OW/aH XapakaTJMaHTHDHII YuyH
aHuK Oup yarapMac [ Kyu OHJaH TabCHDP KYpcaTHII KepaK SKaH/MIH
KypuHaad. BaxonaHk, MACTHHKA Te3NaHHUI oOJMac 3KaH, Jemak, Oy
KYUHHHT TAabCHPH KaTTa/NHK JKHUXaTJaH YHTAa TeHr Ba Kapama-Kapulld
HyHanran Kyd Gunan MyposzaHatsiawagu. AdTHgaH, 6y Kyd naacTHHKA
CYIOKJHKAA XapaKaT/iaHrai BaKTJa YHra TabCHp ITYBYM HUIKaJaHHLI

KyduHgaH ubopaT Gysica xepak. Yuu f, —OGuinan Gejaranadmus.
[TnacTvHKaHUHT ¥, Te3NUrHHM, MIACTHHKANAPHUHT S I03MHH Ba yaap

opacugari d MacopaHd yaraptHpa Gopub,
—n

fuul# =1 z S (581)
SKAaH/IMTHHH TOMMUI MyMKWUH, 6y epia 1) — MPONOPIIMOHAMIMK KO3bhdHu-
UHEeHTH, y CYIOKJIHKHUHI TaGMaTHra Ba xoJarura (macanaH, Temrepa-
yypacura) GorsuK 6ymub, HUKH MW KAaJaHHUIM KOIDODHUHEHTH
®KM KOBYWIOKJUK KO3pPUILHEeHTH, éKH TYFPHEAH-TYFPH CYIOK-
YHKHUHT (Fa3HHHT) KOBYLIOKJMIH JeinsiakH,
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IOKkopnjarn nyacTHHKa XapaKaT/aHTaHAa OCTKHCHA Xam meK ra
Kyu TabcHp KypcaTagu. OCTKH NJaCTHHKa Kyaraj-
KyuHd {' kyu épaamiga MyBo3aHaTzall Ke-

Tewr Gyarau f

MacjaH KoMK yuyH f

paK.

llynnait Kuaub, CYOKJIHKKa OOTHPHAIraH MKKUTA NJACTHHKa Gup-
6upura HucOaTaH XapakaTsaHraHga yJaap opackaa (58.1) Kyu 6unan
XapaKTepJJaHYBUH y3apO TabCHP lo3ara Kesap 3KaH. [lnacTHHKasapHuur
y3apo TabCHpH, adTHAAH, yJap OpacHiarH CYIOKJHK OpKAJH CYHOKJHK-
HUHT 6Mp KaT/JaMHJAH HKKMHUMCHIA y3aTHiHW HAYad OunaH amaara
olmica Kepak. Arap THPKHIUHWHC HCTafiraH »kofuaa ¢HKpaH NaacTHHKE-
Japra mnapajizien TeKHCIMK YTkascak (153- pacMIard nysKTHp UHMsuKxka
Kapaur), y xoJia CYIOKJUKHHHT 6y TeKHCAMK YCTHAA €TraH KUCMU
TEKHC/IMK OCTHAArn Kucmura fyu Kyy OHJIaH, CYIOKJIMKHHHT TeKHCJHK
OCTHIA €TTraH KUCMH 3Ca TeKMCJAMK YCTHaa €TraH KHCMHra f"mK KYy4

Guan TabcHp KypcaTagu Ba Gynga f, Ba fu Kyuaap (58.1) dop-

MyJa €unan udopanaHagu ae6 aiTHIMMH3 MYMKUH G6ygapd. [lynpaii
knan6, (58.1) ¢opmyna ¢akaT mIacTHHKa/jidp TAabCHP 3TAETradH HINKa«
JIaHMW KY4YHHUTHHA 3Mac, XaTTO CYIOKJHKHHHI V3apo Teru6 Typraw!
KHCMJIapH OpacHAard HIIKAJAHUII KYUHHH Xam H¢oJanap 3KaH.

Arap cyOKJMKHHHT TYpJH KAT/aMJapuiary 3appajlapiHdHT Te3/d-
FHHH TeKIMpcaK, ¥ Xxonfia Oy TeanMK MJacTHHKara nepneHIHKYJIs]:
6yaran z ityHanuw 6yina6 (153- pacm) uu3HKIH

v(2) =”;° z (58.2)

HIK

KOHYH OMJiaH Y3rapHILWHH TOMamHs.

CyloK/MKHUHT NyiacTHHKanapra GeBocuTa Tern0 TypraH 3appafapu
ryé ynapra €nuuii6 KoJajM Ba YJApHHHT Te3/IMCH NJACTHHKA Te3asNHru-
ra Tedrnamanu. (53.2) dopmysnara GuHoaH

dv Up
— =2, 58.3
dz d (8.3)
(58.3) naH doiifanaHKG, MYKM MUIKAMAHUIE KY4MHUHT  ¢opMyaacH
(58.1) Hu xy#Mparuua KypHHHLITA KeJATHPHII MYMKHH:
i, 5. (58.4)

wn = N,

% KaTTaquK 2 VKU G6yitnab Te3nuK KaHYaJHK Te3 ¥3rapaéTraHJHe
FMHH KypcaTagM Ba Te3NMK TpajuMeHTH fe6 aTanand (aHMKDOFH, Yy Te3«
JIMK TPaJiHEHTHHUHI MOAYJIMAHD; TpafiieHT Y3u 5Ca BeKTOp KaTTallHk).

(58.4) dopMyna TesJMK UM3MKJIM KOHYH GHJaH y3raprad XoJ YuyH
TOnMAraH 3A4 (Oy Xoana Te3nHK TrpaineHTH yarapmac Gynanu). Mawb-
aym O6yammigua, 6y dopmyna TeanMK KaTiaMAaH-KaTjamra yTrasja
HCTanraH4ya GOIIKA KOHYH GuJiaH ysrapranaa XaM TYFPHIMIHYA KoJap
skaH. By Xonja MKKMTa verapajoll KaTjiamjap OpacHar¥ WIUKAJaHMII
KYUHHH aHHKJAll YYyH KaT/laMJapHUHT TacaBByp KHJIMHTaH aXXpasuiy
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o dv o \ o
CHPTH KaepiaH yTCa, — rPajHEeRTHUHI Yila KOHJArH KUAMATHHH OJimm

Kepak. MacanaH, CYIOKIMK LHJIHHIDHK Hail HYMJa XapaKaTJaHTauaa
Te3NUK HaHHHHT HeBOpJapH €HHAA Hoira TeHr OV.aMO, HafHHHT VKRAA
3ca MaKcuMaJ KHiAMaTra sra 6ynazu. OxHII Te3JHKJApH Y Kajap Kat«
Ta OYJMaraiia HcTanraH pazuyc 6Vyiinab

( rt
v=%l——# (58.5)
VR

KOHYH OnnaH y3rapHiHHM KYpcaTHII MYyMKHH, OyHJa R — HajlHHRF

pajHyCH, U,— HalHHHT YKHAQrH CYIOKJHK KaTJaMHHHHI TE3JIHTH, U=

HallHMHT YKuAaH r macodajgarH Tesmik (154- pacwm).
Cyokauk mnyupa ¢uKpaH r pajM-

yCAH UHJIMHADHK CHPT umzramui. Cy-

IOKJHMKHHHT Iy CHPTHHHI TYpJH¥ TOMOH-

Japuna €TraH  KuCMJaapH  OHp-OHMpHra ‘ griemtted

MabJyM Ky4 6unaH TabCHp KypcaTaid. < —— —|[—)— —

By Kyu 103 GUpaurura HucOaTaH OJIHH- > — -~ -

ranja xyiujarura TeHr 6y.nanu:

20or 154- pacm.
r
AbHA HallHUHT YKHIaH uerapa cHpTraya 6ynraH Macogara NpoOrNopiHo-
HaJsl paBHUIZa opTap 3kaH [(DB.5) vM r 6¥iivua JuddepeHUNaNaraHAA
xocus 6yiamuraH «—» HWOpaHH GH3 TYLIMPHG KOJAMPAHK, uyHKH (58.4)
WYKH HIIKAMaHUUI KYYHHHHT (hakaT MOAYJHHM OepaiH. i
Yuby naparpadpga afiTHATaH XaMMmMa ramniap CYIOKJHKJap 6Hnal
6Up xaTopia rasjapra xam TaaJJlyKJUaHp.
CH cucTemaza KOBYMIOKJIHK GHPJHTH KHJHO Te3nuK TpajHeHTH Xap
1 MeTpra 1 wm/cex 6ynramga KaTJam/JapHHHI TerH6 Typran 1 a® iosura
1 H WMYKM MIKAaNaHWL KYUYHHH l03ara KeJTHPAaJMraH KOBYLIOKJIHK Ka-
6y guanHrad, By OMpJHK A-cex/s® Gunad GenrujaHand.

—nd _
f—nw—n

CI'C cncremaza XOBYWOKAHK Oupanriy knau6 myas(n3) ommani. ¥ myunall
KOBYLIOK/IHKKA TeHrKH, YHIA KathamaapHuur Teru6 Typran 103 1 cu? Gyaranna res-
JIKHHHT 1 cu ra 1 cm/cex rpamventh 1 duna Kyunw lo3ara Kentupand. 10—¢ nyaara
TCHr OUPAMK MHKDOTN Yy a3 (mkn3) AeHHnamn.

Iyas 6unan CH chcTemaparn KOBYWIOKJAMK 6npaurn  opachua Kyfjaarg mynoca-
6aT ypunau 63aaau.

ln-cex/m® = 10 na.

KoBymogank koadduiuneHtd Temreparypara GoraHg 6yau6, Gy Gor-
JAHHIIHUHT XapaKTepH CYIOK/JMK Ba Ta3jap YYYH Xap XHa 6yJaanu.
Cyloknnkiapia TeMnepaTypa KyTapuaviii GuiaH KOBYLIOKJHK KO3ddu-
UHEHTH KeCKHH Kamasan. [asnapaa 3ca, akcHHYa, TeMmepaTypa KyTa-
PHIMIUM  GWjaH  KOBYMIOK/MMK KO3(HuHeHTH opTagd. TemnepaTypa
ysrapranfia v HUHT Y3rapum XapakTepd TypJuua OY/viM CYIOKJHK Ba
rasjapia WYKH HIIKaJHUIHHHT TaOHaTH TypJHua SKaHJUMHMAaH jAanonar
6epaaH.
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569- §. Jlamunap Ba TYPOYACHT OKUM

CyloknUKHHHT (8KH Ta3HHHC) HKKH XU OKMU KysaTujaajad. Banau
¥OARApAa CYIOK/MK Fyé apasamimaciamr Oup-Oupura HHcGaTaH CHpnaHa-
#fran KaTJamaapra awpaJjrad xoaja okagu. ByHjaaft OxHMHHM J1a M u-
Hap (kaTnam-katnaM) okuM JerHnanu'. Arap namunap oxumra 6ysnrau
(panray) CYIOKJHK OKHMHHHM KHDHTCAK, Y OKHMHHHC OYyTyH y3YHJMIH
JaBoMHAA GiHAMACAAN OKAAH, MYHKH CYIOK-
JIMKHUHT 3appafiapH JaMHHap oxumga 6up
KaTiaMaaH Oowika Katnamra — YTMalmd.
B .. JlamuHap OKHM CTauMOHApAHp.

OKHMHHHT TEe3JIMCH €KH KYyHjpanaur ya-
yammapu yarapca, OKHII XapaKTepH KecKHif
yarapagu. CyloNHK HHTEHCHB paBMLIja

155- pacm. apanawma Gownaifiu., bynzait OxkHM TY p-

GyneHT okuM mefiHmany. TypOyneHT okumM

BaKTHAA 3appadaHUur Te3aaurd xap Gup OepuaraH sxoilma  JonM

TapTHOCH3 pasuiaa yarapu6 TypaiH — OKHM HOCTaumHMOHap Gynaju.

Arap TypGy/ieRT OKHMFa paHIVIH CYIOK/MK KYLIUMYa, Y X043 CYIOKJHK

KYIMATAH XOHAAH Y30KKa GopMacHaHOK OKHMHHHI GYTYH Kecumu GVii-
nab TexHuc TapKanHO KeTaad.

OKuM Te3NMCHHMHT Halt VkuaaH Vsuyanran Macodara Kapab yara-
pUIll XapaKTepHHH KYypcaTyBud 154- pacM JaMuHap OKHMra Teruumi-
Jnp. TypOYJIeHT OKHM DaKTHRA TEINHKHHHT Hall KeCHMHHUHT Xap GHp
HyKTacHpard yprawa (BakT OyiiHua) KHAMATH Xakuaa ranmupuil MyMKHH.
TypOysent oxumparn Vypraya TesnuknapHuHr npoduan 155- pacmra
Taceupnanrad, Hali nepopuHMMr €HuUZA Te3NHK JaMHMHap OKHMAarura
Kaparaija KyuJMpOK, KeCHMHHHT KOAraH KHCMJapuia 3ca Kampok YV3-
rapaju. :

Huraua onumu Pelironbic oKHMIN XapaKTepd YJvuamcus -

Re — 2% (59.1)
il

KaTTaJIMKHHHT KHiAMaTHra GOF/NHK KaHJMMTHHH anuknagH, Oy epna p —
CYIOKMHK (KM Ta3HMHT) 3UUINTH, U — OKYMHMHT ypTaya (HafiHMar Ke-
cCHMH 6Yitnal ONMHraH) TE3JMPH, 1) — CYIOKJAHKHHHT KOBYLUOKJHK KO03(-
duument!, [ —KyHQaJaHT KecHM yuyH XapakTepad OyJrad §.daw,
MacaJaH, KeCHMH KBaapaT 6y.ca, KBaJApaTHHHC TOMOHH, AyMaslOK KECHM
6ysca, yHHHT pagnycH EKM AMAMETPH Ba X0Kaszo®.

(569.1) karramuk Peftiionnac cou feimnanu. PeiliHosbic COHH
KHAHK GyiraH xoasiapia JaMHHap OKHM KysaTunagd. Re HIHF MabayM
KuitMaTHIaH (Y KPHTHK KMiMaT fe6 atanagu) GouwiaG, OKHM TYpOY.eHT
Xapaktepra sra 6y.anu. Arap IyManok Hail yuyH XapaKTep/ad Yiuam
CHaTHIa YHHHT r pajiHyCHHH KaGyJ KHACAK, Y Xonja PeitHonbaC co-

—

1 Jlatmiva cya lamina maactiikati, TacMall aHraaTafM,
"'“(')9.1) Hbhoaa yanamcra KarradHK SKananrura (ol XocHi KwiHul  YKyBsuir
HHWP ¥3ura xapona Kiunmaji.
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HHHHHE (ymGy xos yuyH y Re = pur/nm KypunHmra sra) KpHTAK xuik-
maTh 1000 ra Tenr Gyaap sKkan'. Pelinonsac coHura HHcGat cudatnpa
CYIOK/IMKHKHT XOcCanapura GOFBK GyJsraH HKKMTa: O — 3HUJHK XamAa
1) KOBYIIOKJIHK KO3(hdHUHEHTH KHpaaH. By

]

v=21 (59.2)

HHCOAaT KHHeMaTHK KOBYWOKJHK Jeiiuiagd. v AaH ¢apkau pa-
BHIIJA 7 JMHAaMHK KOBYWOKJHK peiinnaan, KunemaTHk xosy-
WOKNHKAaH ¢oiinananud, PeliHonnac conura KyiiMparuua KypuHmid
Gepuill MyMKHH: .

Re =%, (59.3)

Pejinonbic coHM CYIOKNMKJApHUHT -KYBYp, KaHasn 1wy KalGunapaa
OKHIIKAA yXWAamnuK Kpurepuiich Gysa onanu. Arap TypaH KYyHmaJaHr
KECHMJIM HaiJlapaa Xap XHJ CYIOKJMKJAPHUHT (EKH Ta3NapHUHT) OKHIUM
yuyH Re HHMHT OMp XHJ KHilMaTH MOC KeJca, YJAPHHHI' OKHLI Xapak-
TepH XaM MYTJaKo OMp Xun GYyJann.

60- §. M HCMIApHHHT CYIOKAMKJAp Ba rasnapaa Xapakatu

JKHeM cyloknuKk €KH raszfia® XapaKkaTJaHranfa YHra MabJiyM Kyuaap
TabCHP KypcaTagd. By Kyunapruur Tenr TabcHp 3TyBUMCHHHM R Xapdwu
6unaH Genrunaiyimk (156- pacm). R Kyunn OupH Q JKHCMHHHI Xapaka-
TH iiJHaJMEra Teckapd (EKM KHCMra ypHJIAéTraH OKHMHHHT HYHa/MIIM
6yiina6) ijiysacraH Ba MKKMHuMCH P Oy iynamuiira nepneHaHKy.asp
6ynaraH MKKNTa TAWKHJ STYBUMra a)kpatii MyMKHH. Q Ba P Tamkwia
9TYBUMJIap MOC PaBHUIJA NMelIOHAa KapIIHJAHMK Ba KYTapyBUH.
Kyu Jeb atanaad. PaBluankW, Xapakart HyHanuiiira HHcOaTaH CHM-

156- pacm. 157- pacm.

1 Papwandu, / cupaThia HANHWIT PaMYCHHI 3Mac JUIAMeTpHUM oncak, y xonna
6u3 Re mur KpMTHK KHEMATUIH 2 MAPTA OPTTUPHG OMMLIMMN3 KepaK.

2 Xucm cylokanKKa 1mcbatan yarapMac TeannK Ounall XapaKaT KWACa, xicMra
TabcHP STYBuM Kyu Fanunefiundr mucdnimuik Hasapuacitra 6uiioan KysFaamail Typrau
HICMra HACOAaTaH CYIOKJRK VIaHZal Teanuk GHaan xapaxatsgaural BIKTAA XHCMTa
TavCHp STaguran Kyura tewr 6ynaan, 156- pacM ke'lunrn xoara Teruwai.
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MeTPHK GyJiraH >kucMra daxaT MeloHa KapLUMJIMK TabCHD KypcaTHIIy
MyMKHH, KYTapyBuM Kyu 3ca Oy Xonja Hoira Tedr Gysagu.

Xucobsaunapnan Maean CymKIMKAAa TeKHC XapakaT KHJiaéTra
JKHCMJIapra neuioHa KapLUMJMK TabCHPH OYJIMAcJAHIH  MabiayMm 6y.uu.
Kosylok/Mkka sra 6y/Maran/Mrufian Mjaean CYIOK/MK MUCMHUHI CHpTH
Gyinab spkuH CHpraHuG ynu aiianub oxaau. 157- pacmaa upean cyiok-
JHK Kyla y3yH («ueKCH3») UHJIMHADHH aiflaHHG OKKAH BaKTAAa OKHM
UMMKJapH KaHAail akara sra 6yqMiy kypcatuaran, Tyaa afinauné
OKMII OYJ/iraHJurujal OKMM uM3MKJ/JapH A Ba B Hykrajap opkaau yTys-
YM TYFPH uM3MKKa HHcOaTaH xaM C Ba D HykTanap opkajau YTyBuM
TYFPM UM3HKKA HMCOAaTaH XaM MYTJakO CHMMeTpHK G6ysiagu. [llyuuar
yuyH A Ba B Hykrasap &éuupa OGocum OHp Xxus1 6Ynagum (Ba TYJKui-
JauMafl OKHMIU BaxTHAa KaTra Oynafu, UyHKH Oy HyKTanap €nujia Tes-
JIMK KMYMKpOK); xyimd wyHuuraek C Ba D Hyxranap éuuparu Gocnw-
Jap "Xam 6up xuj 6ysaau (Ba TYJNKMHJIaHMaraH OKMMJarkra kaparaiija
KHUMKpoK OYnamH, duyHKH Oy HyKTasap €HMJa Te3JMK KaTtapok). [e-
MaK, UMIHHJAPHUHT CHPTMra KypCaTHJaJMraH HaTHXKaBHA GOCHM Kyud
(y xoBywoxaHk Gop GyJsramna nellioHa KapLUIMJAHKHH i03ara KeJTupran
6ynap sax) Hosra TeHr 6ynapu. Dolkaua wakJAgard KHCMAap yuyH
XaMm XYJAJHM LIVHJAll HaTHXKajap OJIMHTAH.

JKucM KoBYLIOK CYIOKJHKAapAa XapakaT/aHras€ja sca OoLIKauapok
XOAMCa Ky3aTunaid. By x0/nha KyHa Ionka CYIOKJMK KAaTJaMH YKHCM-
HUHT' cHpTHra énMumMb o1aAd Ba y OH/aH OHMpPra xapakatJjaHub énuja-
I KaTJaMJapHM HInKaJaHHI Tydaidau spraiitipub Ketaa. )KucMuHHT
CHpPTHIAH y3okJalla GopraH capd KaTJaMJapHHHT Te3jadrH Kamast Go-
paiM Ba HHMX0AT, CHPTAau OMpop Macodaja CYIOKIHK MKHCMHHUHT Xapa-
KaTH Tabcupuia Tyaxuuianmaiind. Wyupait Kuan6, »xucm Teanuk rpa-
JHEHTHra sra 6y/raH CyOKJHK KaTJamH Ouna ypasiHG KoJap 3KaH.
By xaTnamHu yerapa gatiaMm JeHunagd. YHAa HIIKaJaHAL KyuJapH
MaBKya GVsuG, HaTHKaja yJap NeluoHa KapLIMJMKHM 103ara KeaTHpa-
au. Ammo xomuca Iy GuraHTMHA uYerapanaHHG kosMaiaH. Yerapa
KaTAaMHHHT MaBKyAJHTH KHCMHHHT CYIOKJMK TOMOHHMAZH  aiinaHu6
OKHLI XapaKaTHHH TyGpau yarapTupu6 ioGopagu. Tyna aitnaHuG oxHi

YMKHH OY/Mali konagu. CupTaarM kaTjaMia HIUKaJaHMII  KY4JapH-
HHHT TabCHPH OKUM MKHCMHHHT CHDPTHJAH a)pasub YMKHMIUHIa Ba HaTH-
Maja KHCMHHHT OpKAaCHAA ylopMasap XoCHn OysMmura ojub KeJsaau
(158- pacmra KapaHr, yHIa KOBYLIOK
CYIOKJMKHHHT  IHJHHADHH  aisaHuO
OKHIIM KypcaTtunrax). By yiopmanapHH
OKHM ONM6 KeTafH Ba Y HIIKAJAHHI
TabCHpHIA acra-cekMH cyHaau; OyHna
YIOpMaJlapHHHT  SHEeprHsiCH CYHOKJHKHH
vcuTHILra capoaadaau. XXuem opkacnpa
Xocun GysraH yiopMa coxacuga OocuM
nacasAM Ba LIYHHHT YuyyH 60cMM Kyu-
rhe— JIADHHUHT TEHT TabCHP STYBUMCH HOJ-

naH capkau 6y.au6, newloHa KkapLUMJIH-
158- pacm. THHYU 103ara KeJaTHpajH,
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Ulynpait kpanb, nellloHa KapIUWIMK HIDKAJAHHLI Kapwuimurd 6nian
GoCcHM KapLIHMMHTHAAH TalUKHa Tonmap 3KaH. YXHCMHMHT GepHiraH KyH-
JajaHr yJjauamaapHia GOCHM KApIUHAHTH YHHMHT LIAKJHra JKyjAa Kyuiu
6ornanrangup. llIyHUHr yuyH xam y InakJ Kapuuaurd je6 xam ara-
nagx. CylOKJMKHHHT aijianub OKHIUM XKyja OCOH OyJraH [uakja TOMYM
Wakan 6ynu6, GyHAall »KUCMAAp 3Hr KUuMK OOCHM KapLWHJIHTHra 3ra
(159- pacm). MxTtHpounnap camo-

JNETNApHHHT (lo3eNisKHra Ba Ka-

HOT/Iapura,  aBTOMOGHJIADHHHD A

Ky30BapHra Ba XOKasonapra ama o 77

IYHJAH wWaka OepHilira WHTHJA- ‘-—\_/—
Miikananuw kapunanry 6unas

6OCHM KAPLIKMJHIH oOpacujard HHC- 159- pacat.

Gat PeiiHoJibAC COHMHHHT KHHAMaTH

6unaH anugaaHagy (59.3). Dy xosiza ! — >KHCMHHHT GHpOp XapaKTepiH
VYouamu (MacajaH, Iluap LUAKJAHAArd 3KHCM YUYyH pajHyc), U — 3KHCM-
HHUHT CYIOKJHMKKa HHCOATaH Te3JHrH.

Re HHHr KUYMK KMAMAaT/NapHAaH aCOCHH DOJIHH HILUKAJAHHUI KapLuH-
auru VitHaligy, WYHHHT yuyH OOCHM KapLUHJHTHHH 3bTHOOpra oJiMaca
xaM Oynanu. Re optuiuu 6unan 6oCcHMM KapLIMJUTHHHHE POJIM opTa 00~
pagu. Re HUHI KaTTa KHiiMaT/iapHZa NelIOHA KapLIHIHKAA 60CHM Kyus
Japy acocHil pons VitHaiau.

Peiino/bAC COHH OKMMAA JKHCMra TabCHpP KypcaTaérran KyuJsap-
HUHT XapaKTepuHH aHuxnab Cepu6, Oy Xoaja XaM XoAHcCaNapHHHI VX«
LIALUIMTHHA aHUKJIa6 GepyBuM YJdoB 6YJHG XHM3MaT KHJHUIH MYMKHH,
By xon Mopennawga yyanaHunaau. MacanaH, arap caMoJETHHHT Y3H
6GunaH MoJenu opacUZarH reoMeTpHK YXLWAUIMKAAH TallKapH yJap yYyH
PeiiHosbAC COHMHMHT TeHr OVJHMILM wWapTH KaHoaT/JaHTHpuU/AraH 6y.ca,
CaMONETHHHT MOJleJIM Ta3 OKHMHZA XyAOH CaMOJETHHHI acJ HycxacH
KaOH V3HHH TyTajM.

Crokc xoHyHH. Re KuuMK, sbHM XapakaT Te3qurn Kuuuk G6y.rania
Ba | xaM Kuuumk 6yaranpa; [(59.3) ra xapaHr] MyXHTHHHT KapLIMJIITH-
HM aMasja ¢aKaT HIUKaJaHHL KyusJapH losara uvkapaid. CTOKC aHMK-
Jaral KOHyHra OMHoaH 6y X0/4a KApPWHAMK KY4H T AHHAMHK KOBY-
LIOKJHK KO3(D(HUHEHTHTa, JXUCMHHUHT CYIOKJHKKA HHCGaTaH v Xapakat
Te3MTHra Ba MHCMHHMHT [ XapakTepJH YyJuaMura npomopuHoHasn 6yna-
a: f~mnly (KucMZaH CYIOKJIMKHHHT uerapaJapuraya 6yaran Macoda,
MacaJsiaH, MJHIIHHHT JeBopJapHraua 6y.aran macogpa »KHCMHHHT YJuaM-
Jlapura kaparanja anua karta fe6 dapa3 xuaunaa). IlpomopiHoHaJ-
JIMK KO9(M¢HLUHEHTH MKHMCMHHHT Wiakmaura 6orank. Arap wap yuyH [ 1e6
YHHHT r pajJIMyCHHH OJICaK, Y XOMaa NMPONOPIHOHANIHK KOI(HIHEHTH
6rn ra TeHr 6ynap akaH. Jlemak, CYIOKJHKJAapAa KHUMK Te3JqHKJapAa
lIapYaHHHI XapakaTHra KypcaTHJaguraH KapluHiuk Kyus CToKC KOHY=
HHra 6MHOaH KyHHJarura TeHT:

f = 6anro, (60.1)

73



Cytoxisk €KM ras HUHRA BeDPHKAN TYWAETFaH lHapuara yuTa Kyl
1) nactra Kapa6 AyHanrTaH OFMP/MK Kyud %nr’pg (r —'wap4auHHr pa-
JMYCH, p — YHHHI 344AHTH), 2) IOKOpHra Kapa6 #ymanran KyTapysuH
Kyu %nr"’pog (po — CYIOK/IMK EKH Ta3HMHT 3HUYJMCH) Ba 3) LIapyaHHHC

XapaKkaTura TeCKapH, sibHH IoKopHra Kapa fyHajrad 6mnro Kaplmank
KYud TabCHp KHJafu. BUpMHUM MKKH KyY KaTTa/MK KMXaTAaH yarap-
Mac GYHG, YYMHUMCH 3ca U Te3JIMKKa nporopuuoHanmup. Ly caGa6pan
MabJyM U, Te3JIHKKAa SPHLLMJIrad, KYTapyBuH Ky4 GH/aH KAPILUHJHK KyuH
KYIUWJIHS OFUPJIMK KYUHHM MYyBO3aHaT.aiIM Ba HaTxaja Luapua Tes3-
JaHUUICH3 TeKUC XapakaTsaHa Oowsaigu. TekHc xapakaT vy Te3/HCHHH
KyfiuJard WapTIaH OCOHTHHA TOMHIU MYMKHH:

4 4
3 nripg = 5 nrip,g + bnnru,.
DBy Tenrsnamanu v, ra HucGaTaH eucak,

Uy = 2{p —00) grz. (602)
M

(60.2) maH 1AapyaHMHT KOBYIIOK MYXHTAA TeKHC TYWHII Te3JHId
VHHHI pajHycH KBajpaTHra NpOMOPIHOHAN IKAHJMIH KYDHHHO TYpHOAM.
1OKopuna anuisianran caGaGnapra kypa (60.2) dopmyna ¢akat KHunk
lwap4yajap YuyH sIpOKJAHIHD.

Knuvk [iapyafapHHHT CYIOK/JHKAA TeKHC TYLUHII Te3JMTHHH yniual
(60.2) dopmysafaH CYIOKJIHKHHHT 1| KOBYILOK/AMTHHH TOMMII MYyMKHH.
Kosywmogaukny OyHaait Tonuiu ycyamian Oab3aH amaJida coigasaHu-
NajiH.

Kyrapuw kyau. KyTapuil Kyuu o3ara KejHIIM yuyH CYIOKJMKHHHL
KOBYILUOKJIMTH aXaMHsiTra 3ra 3Mac, 160- pacMpa upeas CYIOKJHK SIpHUM

LHHHAPHH ail1aHU0 YHKKKAH BaKTAar

——— T »  OKMM uH3MKJapu KypcaTuirax. Tysa
- T aillaHn6  OxMIL OYJAraHJMril  yuyH
,./6'\> okuM unsuksapy CD Tyrpy uusUKxa
D 8 HHCOaTaH CHMMeTpHK Oynaau. Ammo

w  AB TYFpu uu3aMkxa urcOaTaH MaH3a-
pa cummeTpuk Gy.amaitau. Okum uk-

160- pacw. auapu C vykTa E€HMAa KYlOKJjaul-
L2 R ranauru yuyw 6y epaaru Gocknm D

- énuparn 60CHMAAH KHUHKpOK OyJand
Ba HaTHKajJa KyTapyBu4, P Kyd BYy-
JKyAra Kesaad. KoBylwok MYXHTAa
XaM KyTapyBuH Ky4 XYAQH Ly Hya

6unan Byx<yara Kenajau.
\ CamosiéTnu xaBojga ywaab Ty-
—\ pvBud Kyd Oy yHHMHT KaHOTJapura
TabCHp KypcaTyBuM Kyuaup. [lewiona
161- pac. KapUWHJ/IMK CAMOETHHHT Y4MILHJaA 3a-




papnu  TabcHp  KypcaTagu., Illy caGaGpaH CaMONETHMHI KaHOTNapH Ba
hiozensky cyiipn waxkaaa acanaad. Kanothunr npoguan wy Gunad
6Mpra eTap/H KaTTa/MKAa KYTapyBUH Kyu 103ara KeNTHPHIUM Kepak.
Kanor yuyn 161- pacmpa kypcatmiaran Gyok pyc osmmu H. E. Xy-
xoBckHuil (1847—1921) kawd xusran npousib KT onTUMan npodun-
jup. JKykosckuil Ba yuuur yxysuncy C. A. Uanumrun y3anapHHuur
TaAKHKOTJIapn 6HAaH X03MPrH 3aMOH a3POAMHAMHKACHTa acoc COJIAHJAP.
Hlyunnr yuyn B. K. Jlennu HC(yKoBCKMiiHH pyc aBUAUMACHHHHE OTacH
JAe5 artarad sau. J(YKOBCKHil KYTapHiu KYUMHH aHHKNAW (POPMYJNACHHH
KeTHpHG unkapau. By ¢opmyna camonérnapra ternwnu Gapua asponH-
HaMiK xpcobaap yuyR acoc 6Yan6 xuaMar iuaagH.



2- KUCM
TEBPAHULIVIAP BA TYJIKUHJIAP

IX OB
TEBPAHMA XAPAKAT

61- §. TeGpanuuiiap xakuaa yMyMmuit MabaymoTaap

Y éxu Oy gapaxkaja TakpopJaaHyBYaHJMrH OMJIaH axpaaud Typajgu-
ran npoueccnapra teGpainmuuiap ge6 aithnagu. Ana WyHpai Takpop-
JaHYBUaM/IMK XOCCacHra, Maca/aH, CoaT MaATHUKHUHT TeGPaHHLLUH, KaMmep-
TOH TOPHHMUT €KM OfKYaslapUHMHT TeOpaHUIIK, PajHONPHEMHHUK KOHTYPH-
Jard KOHeHCaTOP KOoMJaMaliapi OpacHark Ky JIaHHIIHHUHT TeGpaHHILM Ba
X0Kazosap 3sragup.

TakpopnaHaétral npoueccHUHr (pu3MK TabHaThra Kapab TeOpaHuLI-
Jlap: MeXaHHK, 3JIeKTPOMArHHT, 3/EKTPOMEXaHMK Ba XOKa3o - Te6paHHIL-
Japra asxpasagd. Ywby 6o6aa MexaHHK TeGPaHWLILIAD TaX/HA KHJH-
Ha M.

TeGpannwnap Ta6nataa Ba TeXHMKaja KeHI TapkajraH. Kynunmank
Xonnapja ynap caabuit posp ViiHaliaunap. PeswcnapHuHr  KYUiH/Mu
MOUHAAH YTaéTranja NOE3JHMHr FUAAMpark GepajuraH TypTKHIap Tab-
CHpHAA KYNPHKHUHT TeOpaHMILM, CY3MIl BHHTHHHHT ailJlaHMIUM HaTHiKa-
CHAA KeMa TaHAaCHHUHT TeOpaHHMIUM (BMOpalHMsICH), caMONET KaHOTIapK-
HHHT BHOpauMsicH XasokaTra oMb KeJHIIM MYMKHH Oysrai npouecc-
J1apaup. Byuaari Xo/napAa Baska TeGPaHMITAPHUHI 103ara YHKHMIIKra
@y KyiiMaciukpan €kM Xap Xusi TeOpaHuuLIap XaBau ueraparava
KyTapuJMlIHra Kapui Kypaiuuiugan ubopat 6ynamu.

Uy Gunan 6upra TebGpaHMa mpouecciap TeXHHKaHHHT TYpaH coxa-
JlapH acocHit axaMHsTra sra. MacasaH, pajnOTeXHHMKa TeGpaHMa TIpo-
Heccnapra acoc/1aHraH.

TebGpanaérran cucTeMara KypcaTHnaéTraH TAbCUPHHMHI XapaKTepH-
ra kapal, TeGpaHuuIap SpKUH (€KH Xycycuit) TeGpamuuiapra, MamO6y-
puil TeOpaHMiLIapra, aBTOTeGpaHMuLIapra Ba MapaMeTpHK TeOpaHuulnap-
ra O6ysauHanm,

Bup Mapra TypTku GepuaraHiaH éxkd MyBO3aHaT XOJaTHAAH YHKa-
puiraHiian KeiiMH ya3uya TeOpaHajJuraH cHcTeMaja 103 OepajuraH Tef-
panuuiapra 3pkMH €K Xycycuii TeOpaHuuuiap fe6 aiiTunagu. byura
MHCO1 KRAMO Mnra ocM6 kyiHaraH apyaHUHr (MasTHHKHHHT) Te6pa-
HUWHHK oJnul MYMKHMH. TeGpanuiunap BYyxy/ara KeJWLIH yuyH LIapuaHH

TYPTHO 1060pHUI €KM YHM MyBO3aHAT XOJaTHIAH 4YeTra uMKapu6 Kyiuo
1oCopuul Kudosi,

176



Haspuit paBHza y3rapyByd TawlkH Kyd TabCHpPH OCTHRA Oymapi-
ran TeOpaHuiniap MamOypuit Tebpauuiliap pme6 ioputHaagd. ByHra
yCTHAAH ojamjiap TapTHOid kafaM TauwiaG yTaérraH KYIPUKHHMHI TeG-
panHuLiapy mucosn OYna onapu.

AproteGpanninniap BaKTHAA MamOypHil TeOpaHHiIapAard Kadu TeG-
paHypud cHcTeMara TallKM Kyunap TabCHp KHJaad, GHpox OyHAaii
TaBCHP KYpcaTH/HMIIKM 3apyp G6GysraH BaxT MOMEHTJIapHHH TeGpaHyBuH
CHCTEMAHHHI V3H Gesrunailin — TallKd TaLCHDHH CHCTeMAaHHHT V3i
Gouikapaad. ABToTeGpaHyBUM cucTeMara coaT MHUCOA OYaMIIH MyMKHH.
MaATHHK KYyTapHG KViluiran TOWHHHI Eku OypajraH npy;KHHaHHHT
SHeprusich xucobura TYpTKH oqu0 Typasu, OyHpa Gy TypTKuJap
MasTHHK ¥pTa XonaT[aH yTaéTraH MOMeHT/iapiaruHa Gepusajd,

IMapametpnk TeGpaHuiIap BAKTHAA TAlllKH TabCHP XHCOGHTA CHCTEMA-
HHHT OHMpOp mapaMeTpH, MacajaH, TeOpaHaéTraH miapua OcHIMO TYLSeH
HIIHHHE Y3YHJHCH JaBpUil paBHiujia V3rapu6G TypajH.

dur copna TeOpanwin Gy rapMoOHMK TeOpaHuuiaup. [apMoHHK TeG-
paHHWI yHfAail XOAWMCAKH, YHIOa TeOpaHYBUM KaTTaquK (Macanai,
MasTHHKHHHT OFRIIM) BaKT OyfiMua CHHYC €KU KOCHHYC KOHYHH OYiin-
ya yarapagu. By typaaru TeOpauuiml xydwpard cabGabsapra Kypa my-
Ja MyxumIup: OMpHHuUMJaH TabHaTAa Ba TeXHHKaja Yyupaiiguras Tted-
paHMIIiap Y3 XapakTepn OnmsaH rapMOHMK TeOpaHHILIapra »Kyja sHH,
MKKHHYMAaH Gomkaua KypuHMmparu (akrra kapa6 Gowkava Yarapa-
JMraH) Jaspuil TeGpaHHIUNAPHH YCTIMa- YCT TywraH OMp Heua rapMOHHK
TeOpaHHIap cHd)aTHAA TacaBBYp KHAMIL MYMKHH,

62-§. 'apmonnk TeGpaHKIIAAp

[Tpyxunara ocu6 kyiuaran m Maccaad Iuapuyafgad uéopar cucTeMa-
HH Kapa6 uuxaitauk (162- pacm). MyBosaHaT xonatupa mg Kyu EAl,
9/1aCTHK Ky4Y OHjaH MyBo3aHaTJallafu:

mg=~kAl, (62. 1)

[apuaHiHr  MyBo3aHaT XoOJaTHAAH
OFMIIHHY ¥ KOOpAuHaTa OWsaH Xapak-
TepnaiiMu3, OyHAaa x YKHM mnacTra Bep-
THKaJl #YHanTupu6, YKHHHT HOJIMHU IUap-
YaHHHT MyBO3aHAT XoJsiaTH OHjaH ycT-
Ma- yCT TyIUMpaMH3,

Arap wapyaHu MyBosaHaT XoJaTAaH
X Macodara (x — anreGpank KaTTasHK)
oraupcar, Vv xoJaa npyxHHa Al,+-x
ra ysaiirau 6ynaau Ba HaTHXaBHii Kyu-
HHHT X YKKa npoekiusicH (Oy npoeKius-
HH TYrpugad-Tyrpu | xapd Gunan Gen-
FHAQIMU3) KYHHAArH KUAMaTHH  onaju:

f=mg—Rr(Al )+ x). 162- pacat,
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(62.1) myBo3anaT mwapmHR XHCOOra OACaK, KY/AMAarMMM TOnamus!
f=—*Fx (62.2)

(62.2) dopmynaga «—» HwOpa CHDKHID OMNaH KY4Y Kapama- Kap-
IUM HYHAraHJAMCMHA aHTJIATajH: arap Iapya MyBO3aHaT XosaTHIaH
nactra xapa6 orca (x>0), Kyu wxopura kapab #ynanagn (f<0),
wapya lokopura kapa6 orca (x<0), kyu nactra Kapa6 iiyHajagn
(/>0). Wynpait kuanb, f kyu Kyfuparuua xoccanapra sra skau: 1)
Y WapYaHHMHI MYBO3aHAaT XoNMaTAaH CH/KHMIUKCA NPONOPUHOHan, 2) y
JIOHM MYBO3aHaT XoslaTra Kapab fiyHaJsra,

By kapa6 umkkan mucoammuzga (62.2) kyu acaupa V3 THGuaTH
6ujaH smacTHk Kyuaup. Boumnsaua Tabuatra sra 6yaraH Kyu xaMm Xyge
Ju WYHAall KOHyHMATra OYiCyHHUIH, SBHH—kX Ta TeHI GV/IHG KOJIMILH
MYMKHH, Gy epaa k—pgonmuii Myc6at Katraamk, Ogartna Gynjail Ky-
PHHHLIATH Ky4Jap YJapHHHr TaGHaTHIAH KaTbH Ha3ap KBas3H3Jsac-
THK Kydnap ne6 aTtajauH.

CHcTeMaHH X ra CWDKHMTHLI YYYH KBa3H3.1aCTHK Kyura Kapii Kyiie
Aaruya M GaxkapHil Kepaki

X X
A= S(—f)dx =Skxdx= kxt
2
g 0

By MII CHCTeMAHHMHI NOTEHUMAJ 3HEPrHACH 3aMacMHM BYXYATa KeJTH-
puwra caphaanagv. llemak, KBa3HINaCTHK Kyu TabcHp KYypcaTaérrad
CHCcTeMa MYBO3aHAT XoJlaTha X Macodara CHKkHraHpa

kx?

Er=7 (62.3)

noternMan sHeprusra' sra 6ynap skaH (MyBo3aHAT XosiaTAarM MOTeH-
nMaj SHePTMsHM HoJira TeHT Je6 o0J1aMH3).
(62.3) wndoma pedopvauHsNaHTaH NPY:XHHAHMHT fOTEHUHAN SHep-

ruscH ¢opMynacu (27. 13) ra yxwaiau.
flna 162- pacMpa rtacBMpJIaHTaH CcHCTena-

ra MmypoxaaT kusaisink, Japuann x=a ra
CHJDKHTHG, CYHTpa CHCTeMaHm ¥3 Xoqmra kys-
MH3. f=—FkX Kyd TabCHpHAA W1apya MYBO-
3aHaT XoJaTra kapa6 to6opa opTH6 OOpPyBuUM

: v =x TeaquK GHNaH XapaxaTnaHaaa. Dyxpa
| CHCTEMaHHHT NOTeHIHa/ SHepruacH kaMasn Gopa-
) an (163- pacm), nekrn To6opa OpTHG GOpYyBYH
s TR ¥ E,=mx*/2 KuHeTHK 3Heprus Maiijlonra kenaau
. [ (NpY)XHHAHHHT MacCacHHH xucobra osmMaiMus).

163-pacm. Illapya MyBo3aHAT XOJaTHra KaliTraHAaH KeiHH

£p

Ex

! DH3 KHHETHK Ba TNOTEHIHan SICPrUANADHHHT MCXANHKafA Hmnatharan  Gen-
rhnapuiad Bo3 KeuHira MaxkOypmus. TeGpanwwnap xaknnarw Tamaumoraa T Xapdu
Gunay ofatpa, TeGpaivMw Aaspu Genrunanand. Mosekyasp dmsukapa U xappn Gunan
JKHCMIIMHT HYKH SHeprusicH Gearmnanand. Ulynuur yuyn 6ua kearycuaa kuueTHK duepe
rusun Ej, cumponu Gmnan, moTeHUuan 3Heprusany sca Ly cumpon Gunan Gearnnaiimna,
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XaM MHepuust OWJNAH XapakaTHMHH JaBoMm STtupagH. By xapakar ce-
KuuAaHyBuaH 6ysu6, KHHeTHK SHeprusi GaTamoM ITOTEHIHaJs SHeprusra
afiiaHray, ’bHY INADYAHUHT CHIKMINMK—a ra TeHr 6Y.rad, TyXxTab Ko-
gagu. CyHrpa maapua opkara Kapa6 KaiiTraH BaKTHa XaM XYAOH
LWIYHAAd npollecCc copHp OGYnamu. Arap cuMcTeMaja  HISKaJiaHHuI
6ysmaca, CHCTeMAaHHHT SHepPrusCH CakJjJaHHOG KOJaa Ba Illapda x=a
JaH x=—@ raya opa/jiMKJa YeKCH3 y30K BaKT XapaKaT/aHaJH.
[[lapua yuyn HbiOTOH MKKHHYHM KOHYHHHHHT TeHIJIaMaCH KyHAHAgaru
Kypunura sra 6yaaga:

mx = —-kx.
By Texrnamauu Kyitugarida yaraprapamus:
o kL
¥ =0 (62.4)

x onpgupard kodpduuneHt myc6ar. LJyHHHT yayH yHU KVAupgard xypu-
HHILGA €3MI MYMKHH:

0 = 2
0" m’ (62.5)
6y epia o,—XaKHKH{ COH.
(62.4) ra (62.5) paru GesrruM KYi#uO KyHUZATUHM XOCHJA KHJa-
MH3,

x +ofx =0. (62.6)

Wynpaii ka6, (62.2) KYPHHHIIAATH Kyd TabCHPHAArH HIaPHaHMHC
XapakaTH MKKHHYHM Japakafid YH3uKJIH Oup MUHCAH AudpepeHuman
TeHrsnama Ounad udopanaHap sxa.

(62.2) TenrnamauuHr ymyMmy#t euMMH KyRugard K{pHHMIIra 3ra
9KAHJIMIUFa OCOHTHHA HIIOHY XOCHJ KWJIHI MYMKHH!

x=acos (w4t +)t, (62.7)

6y epaa a Ba o —HXTHEpHiI KaTTaJsIHKJIap.

[ynpaét kuaub, x cMKMIN BakTra Kapa® KOCHHYC KOHYHH OuJjaH
yarapap skau. [lemak, f=—kx KYpUHHMUIAArH KYYHHHT TABCHPH OCTH-
Ja TypraH CHCTEMaHHHI  XapaKaTH
rapMoHHh TcOpaHMIIJAaH HGOPAT SKaH.

["apMmoHuK TeBpaHHIIHUHT rpadHUrHy,
AbHH  (62.7) Humr rpaduru  164-
pacmpaa- TacBHpaaHraH. [opu3oHTaa YK
Gyitna6 ( BaxT, BepTHKasn K GViinab
cHmxuw x Kyiuarad. Kocunye —1
Aan 4| raya yerapaja yarapranau-
CHOAH X HUHT KUfMaTiapH —a jaH--
a raya uerapaja éragu, -

CHCTeMaHHHT MyBO3aHAT XOJaTH-

BaH  3HC KaTTa OFHMIIM TeOpaHHII 164- pacw.

e e ey T

} Exn x=asin (ogt+a’), Gynga o =a-+71/2,
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aMOJHTY gacH AeAunag. AMIuIMTYaa ‘@ yarapMac. MycGaT KaTTa-
JIMKJHP. YHHHC KEfMaTH AacT/aGKy OFHIUHMHT €KH CHCTEMAaHH MYBO-
3aHaT XOJaTHAaH YUKAapraH TYPTKMHMHT KaTTa- KHYMKJHrHra GOF/HK.

Kocunye mmopacn octufard (wyf + o) KaTtaJMk TeGpaHuml dasack
Ieiinnafu. YarapMac KaTtaduk o BakTHHHr (=0 wmomeHTHzarH ¢asa-
HHHr KHAMaTHZaH uGopaT OYau6, TeGpaHHMIIHMHT GowWlJaaHFHY ¢a-
3acH Jeitunany. Baxr xuco6 GOMMHMHT V3rapuuid GuiaH o Xam Vs-
rapagd. Hemak, Gowsanruu asaddHr KuiiMaTH BakT Xuco6 GoruHra
OOrNIMK 3KaH. X HHHr KuiiMaTH ¢a3ara 27 COMHMHI KVIIMJHIUKra €Kd
aiipusvmura O6OrJHMK GYJIMaraHJHry YYyH xamma BakT XaM  OGollJIaHFHY
tpazann y mopynm OyilHua =t JaH KuuMK G6ysagurad gHAHG TaHJ1a6
osmu mymkpH. Uly ca6a6pan omatia @ HMHr —7i 6MjaH -7t opaci-
Ja éTraH KHiMaT/NapHrHHa TeKIUMPHJIaaH, "

Kocunyc paBpH 27 ra TeHr GyJaraH jaspuil dYHKUHS GY/AraHauru-
JiaH TapMOHMK TeOpaHaéTraH CHCTeMaHHMHI TYPJM XoJatJjapu' IyHAai
T BakT opaJMI'H HYHZA TaKpOpJIaHHO Typajuku, Oy BakT JLaBOMHAA
TeGpanull asacH 27 ra TeHr opTTHpma ojagu (163- pacm). DBy BaxT
opaauru T Tte6paHuuinap jgaspH jae6 atanagi. ¥ KyiHpgard IuapThad
Tonunmy MyMKHH: [0o(f+T) 4 a] = [wf+a]+2mn, 6ynnan

_om
Wy , (628)

BaxT Gupsurun uunpard TeGpaHHMILJIAp COHM v TeGpaHWW yacTOTa-
c ¥ Jelinnaav. AdTtuaaH, v yactota TeGPaHUILHHMHT JAROM STHII BaKTH
T Ounan xyiinjarnua GOFNaHraH:

_ 1
vV = ‘77.

Yactora Gupsuru ae6 gaepu 1 cex ra TeHr 6ynraH TeGpaHHILIHHHT
yacToTacH KabyJ KHaMHraH. Dy GupauK eepy (ey) neb atamanu. 107 ey
ra TeHI yacTora Kujorepy (xey) ne6, 10 2y 3ca — merarepn (Mey)
1e6 atanagm.

(62.8) nan

T (62.10)

Ulynpa#t kunui, o, 27 cekyHj Humaard TeGpaHHILJApP COHHMJAAH
u0opaT 3KaH. ®, KaTTaJHKHM afilaHaBHi €KH L HKJHUK 4acToTa
Jefimnagy. Y opaTaard yactota v OWJaH KyHujgaruya GOFJaHraH:

W= 27V, (62.11)

(62.7) wm BagT OVyiiMua auddepenumannab, Teanuk HolaCHHH
TOMaMH3:

0 = X = —a0sin (g +o)=aw, cos (0! +a + %) (62.12)

1 MeXaHHK cHMcTeM aHHHT X0JaTH CHCTeMaHH TaWKWUA KHATAH MKIICMJIapHHHT KOOp-
AHHaATajnapH Ba Te3JMHKIapHHHUNT 1guﬁma'mapn GiL1aH XapaKTep.aHHLIIHH 3C1aTHO ina-
MH3, -
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(62.12) pan KypuunG TypubaMKHM, Te3qMK XaM TapMOHHK KOHYH
Gyiivua ysrapap 9KaH. Te3JMKHMHI aMmIUMTygacH 3ca aw, ra TeH
(62.7) Ounan (62.12) uM CONMINTHPCAK, Te3JHK CHKMIIAAH ¢ha3a
Gyitnua /2 ra WiFapu IOPHIIHHH Kypamus.

(62.12) sna Oup mapTa BakT OYinua audxpepeHuMassiacak, Teasa-
Huwr upoJacuny TONaMH3:

W= x =——ao);?')v.cos (0t + ) = ans cos (gt 4-o4m). (62.13)

(62.13) nan Te3nanMul GMJsiaH CH/KMIN KapaMa- Kapwi' (asasapia
ysrapagH fJeraH XyJjoca YHkafd. Dy I[UyHM aHrmaTaguMkH, CH/DKML
9T KaTTamycOaT KMiiMaTra 3pHiIraH-

Ja Te3jaHMII 3HT KaTTa  MaHdui X
KHiiMaTra 3puIUajd Ba aKCHHuYa.

165- pacMa CHJDKHLY, Te3NUK Ba NS
TesNaHUIHuEr  rpadukapd 6up-6u-
pura TaKKGcJaHTaH,

Xap Oup KOHKpeT — TeOpaHuLI b
aMmnauTyaa Ba o GowwwiaHFHy (pasa- »

HYHT MabAyM KHilMaThapu OHiaH Xa- swaf~=T="T7
pakTepsiaHaau. Dy KaTtasMKnapHHHT F\_}
/

KHiimMaTsiapu GepHuiral Te0paHHILI YuyH

GolnaHFMY WapTAapAaH, I bHE CHIIMKHLI -
X, Ba BaKTHHHT GOILLIAHCHY MOMEHTH- WAl Nt L |
JlarH v, Te3JHKHHHI KHiiMaTiapd op- wy - .

KaJl1 TOMMJMLIM MYMKHH. XaKHKaTaH e
xam, (62.7) Ba (62.12) nappa (=0 :

neb oJicak, MKKHTA TeHlJlaMara 3ra 1
6ysamu3: gl L ]

Xo=Q COS C, Uy=—00 Sin e,

165- pacm.
6ynapaaH KyiHjarujapHH TONamMs:
=/ BFH
wZ (62.14)
= — Y
tgo == o (62.15)

(62.15) Tenrsiama o HMHr —3 jaH -7 rada opaJHMKAa éTrau
MKKHT4 KHiMaTHHH KaHOAT/IAHTHpaAH. o HUHr Oy KHiiMaT/apuiaH Ko-
cuMyc Ousau cuHycra TYFpM uiiopa Oepagurad KHAMaTHHM TaHnab
OJIHII  KepakK.

63- §. F'apMoHHK TeGPaHHII 3He pruscy

KBa3uanacTuk Kyy koHCepBaTHB Kyufaup. ILIlyHMHr yuyH TrapMOHHK
TeOPaHMUIHHHE TYJa 3HeprvsAcH JOUMUI KOMMIM Kepak. DH3 10KopHaa
TeOpaHHII pOHeCCHIA KHHETHK 3HeprHs MOTeHUMas 3JHeprusira Ba aK-
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CHHua, MOTEHIHaJI JBEPIHA 3Ca KHHeTHK JSHeprusra aisanu6 _TypHWH-
HH, Wy 6usnaH Oupra CHCTeMa MYBO3aHAaT XOJaTAaH 3HI Kynm Ofral
naiTaa Tysna sweprus E yauuunr makcmMan E ., KuiiMaTHra SpHIIraH
tdhaKaT noTeHuMas SHepruspaH nbopaT 6yJ1munHu apy¥KNaral 3MK:
ka?
E - Epmax— _2 ’ (63.])
CHCTeMa MYBO3aHAT X0MaTHAAH YTaéTraH naiitpa ©ca TyJa SHeprus
6aTamoM Uy MOMeHTHA V3MHHHTr Makcwman E, ... kuBMatHra spuiuras
SHeprusijaH n6opaT 6ynaau:
. 2 2032
E = Ekmax — mvzmax___ ma 0)0
2 (63.2)
(loKopuza Te3AHK aMIVIMTYHacH aw, ra TEHT SKAHAHIH KypcaTHArail
san). (63. 1) Ba (63.2) nonanap Gup- GHpHra TeHT SKAHJHTHHH OCOH=
THHa Kypuul MYMKHH, YYHKH (62.5) Ta OnHoan mael= k.
FapMOHMK TeGpaHMILHHHT KHHETHK E, Ba notemunan E, sueprus-
J1apH BakT 6yunqa KaHaai ysrapnmmm Kapab umaﬁnnx KnneTtuk

SHEprus [x yuyH é3nnran (62.12) nponara kapasr)

2__matw? . 4
E,= %_ Mk ___osin®(wyt - @),

(63.3)
ToTeHuuan sHeprus xgyiimlarmla ndoaananaau:
kx?
= _;. = cosq((oot ko). (63.4)

(63.3) 6unan (63.4) nu kyum6 pa (62.5) myHocabaTHH xHcoGra
onH6 KyiuaaruHy ToMamHa:

¥ ) - E:Ek-}—Ep_—_ ka? (él(H @), (63.5)
1 }—1-—1-—--— 7T 6y (63.1) Ba (63.2) ra yxurampamp.
f UJYH)IaH KHJIHG, TapMOHHK Te(GpaHHil-
HHHT Tyna SHCPrHfCM UHHJAH XaM
sg b-dNALL 1 42 yarapmac sKaH.
& Tpuronometpusga mabaym G6Gyi-
3 e A e N raH gopmynanapgad doiigananu6 E,
f\ Ba E, JapHHHT  MponacHHu Kyiiu-
FEt+ rarMIa KYPMHAMITA  KeJTHPHII MyMs
] KHH:
;’ d E,= Esinfwyt +a)y=E [—; -
Y/}
IR JUO o 1
£ ~ 75 2(uf +a@)y  (63.6)
F A
4 E,= E cos*{ogt+ o) = E[li-l-
1/

!
166- pacw. + 5 cos Ayt + a)], (63.7)
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6y epna E—cucreManuHr Tysa sueprusice, (63.6) Ba (63.7) ¢op-
mynanapaan E Ba E, suepruanap 2w, yacrota Guiad, sbHH rapMOHHK
TeSpaHHLI qacmTacu,aaH 2 mapTa KaTTa 4acroTa Ginan y3rapuumm Kj-
pRHMG TYpHOAH.

166- pacmpa x, E, Ba E, napuuur rpaduknapu Gup- GupHra .Tai-
KOCJIaHTaH.

MabayMKH, CHHYCHMHT XaM, KOCHHYCHHHP XaM KBajpPaTHHHMHT §'p-
Taya KuiiMath sipumra Tenr. Jlemak, E, HHHr Ypraua kuimath K,
HHHI YpTaua KHiiMaTHra mocC Kenaju Ba E/2 ra TeHr skaH,

64- §., FapMOHHK OCLHANATOP

Kyinparm Tenrsama GVyiimya TeGpanasral cHCTeMa

X 4 o5x =0, (64.1)

6y epia ®2— Ysrapmac myc6aT karTaauk (62.6) ra kapasr rapmo-

HHK OCUHAAATOP (EKH rapMOHHK BHUOpaTop) JAe6 iopTHaag¥. bBus
Gunamusku, (64.1) TeHr,naMaHMHr eywMHM KYHHZArd KypuHHIra Sra:

x = acos (w,f+a). (64.2)

JeMak, rapmMoHMK OCHHJ/UIATOP MYBO3aHAT XoJaTH €HHZA TapMOHHK
TeOpaHYBUH CHCTeMaAaH HOopaT SKad.

¥3- yaunan pasaHkH, aBBajrd naparpadsapAa rapMOHMK TeSpaHuiL
yuyH ojuHraH Gapya HaTHKaJap rapMOHHK OCLUWIIATOP YYyH XaMm
ypunau. flHa xymMMua MKKHMTA MacasiaHM Kapa6 YHMKalJIHK.

[apMOHHK OCUHMJUIITODHHHI HMOYJBCHHH TomamM3 (64.2) HM BayT
6yitnua auddepeHrHannab Ba OMMHraH HATHKAHK OCUHJIIATOPHHHL /M
Maccacura KymafiTHpHO KyHHAArHHH TOMaMH3;

p = mx =-—maosin (o + a), (64.3)

OcoHanaTop X CHMKHIIM GHNaH XapaKTep/laHYBUM Xap GUp Ba3usT-

Jga OHpop p HMMmyJnLcra 3sra 6y.nagd. p HH X HHHD QYHKUHSICH KYpi-

HHWKMAA Tolmm yuyH (64.2) Ba (64.3) TeHrJaMazapian ¢ BaKTHH

AyKoTHI Kepak. Bynuiir yuyd aHa wy TeHr/aManapiH Kyhugaru Kypii-
HHUIIZA €3aMu3:

% = ¢0s (0y + ),

L = —sin (0, +a).

mnaoy,

By udonanapun kBajapaTra KyTapu6 Ba y3apo KYIIHG KyHAMaaruHu
TOMAaMH3:

x2 P
@t mrate? L (64.4)

16_57- pacMAa rapMOHHK OCUMJANATOP p HMMUYJBCHHHHC X OFHINra Ka-
pa6 YarapHumMHH KypcaTyBuM rpadux TacBHpIAHTaH, p, X KOOpAHUHATa-
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nap TeKHCJMru ofatia ¢asa TeKHCJaHrH, GyHra Moc rpadrk sca
pasaBuil TpaeKTopHUs 1eb toputHaapy. (64.4) ra GunoaH rapmo-
HMK OCHMJUISTOPHMHT (pa3aBHil TPaeKTOPUACH sPHM VYKJapH @ ra Ba
nmaw, ra TeHr 3JJMNCAAH MGopaT. PasaBHii TPaeKTOPHSHHHTr Xap Oup
HYKTaCH X OFMLI GHIaH p HMIYJbLCHH, SABHH OCUMJUIATODHHHT BaKT-
HHHT 6MpOp MOMEHTHAar¥ XOJAaTHHHM TacBMpJaiad. BaxT yTumn GunaH
AOIATHY ~2CBUPJIOBUH HYKTa (KHCKaua y TacBMDPHH HYKTa 1e6 IOpHTH-

Y Jaau) ¢asaBHii  TpaekTOpHA GYiinab
Kyuu6 TeOpaHMII fJaBpH HYMjga YHH
+Maw, Tyna aiinanu® uyukagu. Taceupuit

HYKTa coaT cTpesikach 6Vitnad Kyuu-

LIMra MIIOHY XOCHJ KHJIHII  KHIHH

- aMac. XakukaTaH XxaM, wyHpail ¢/

a 0 BaKT MOMEHTHHH ONaMH3KH, pf -

+ a=2nn (n 6yTyH coH) GyJCcHH.

Baktausar 6y MoMeHTHra Xx=a Ba

“Mmadd,. p=0 wMoc “kemamu (167 -pacMparu

167- pacy. 1 HYKTara KapaHr). BagTHHHT GyH-

JaH KeHHHrH MOMeHT/apHia X Ka-

masi Gopaad, p 3ca MOAYJH opra GopyBud MaHGuMil KuiiMaTnaap xaGyJ

kuiagn. llemak, TacBupuii HyKTa 167-pacMpa KypcaTvaran HyHaJHul-
Ja, ABHH coaT cTpeJKacH 6Yinab xapakaT/iaHajpu.

DJJIHNCHHHT 103HHH TOMAWIMK. MabayMKH, y SJIJIMIC SIpHM YKJapH-

HHHr T ra KynajitMacura TeHr:

2n mazmg
S = namaw,= = .
® 2

(63.5) ra Moc paBHIja ma2m§/2 OCIM/IIATODHHHT TYyNa SHePrHscH;

2n/ow, KaTTanuk 3ca l/vy ra TeHr, 6y epia v, OCUH/JIATOPHHHT XycCy-
CHif yacToTacH, y Oepuiran OCHMJVIATOP YYYH ¥3rapMac KaTTaJliK.
JlemaK, s/TMIICHMHI 103MHHM KYHHMJaruya KypHHHMIIAA €3MII MYMKHH:

$ =<k,
6yHpaH
E =wv,S. (64.5)
llyngait KuiaHO, rapMOHHK OCUMJIIATOPHHUHI TYJIa SHEPrHACH JIIHIIC-

HHHT 1034ra TponopuuoHan O6y,au6, OyHAa OCLHJLUIATOPHHHTr XYyCYCHi
YaCTOTACH NPONOPUHOHANIMK KO3GQHIHEHTH BasH(pacHHH yTap sKaH.

AnanncHUHr 103 Ppdx MHTerpan cHdaTHza XHCOOJAHHMILH MyM-

kuH. yHuur yuyn (64.5) dopmysnann xyiuiarH KypuHHIIra KenTH-
pHO E€3MII MYMKHH:

E= voipdx.

Cyurru udopa KBaHT MeXaHHKaCHHHHT acOCHHH SApaTHILAa MYXHM
ponb YHHagH.
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DHAH OCHMIIATOPHH TYPJH X0JaT/apAa TOMHIN 3XTHMOJM XaKHAaru
Macananu Kapa6 uyukainukK. OCUMANATOPHHHT Te3JMrH Yy MYyBO3aHaT
XonaTHaH yTaéTraH maiiTnapia SHC kaTTa KuiiMatdra spumagd. My-
BO3AaHAT XOJIATHAAH SHr KaTTa OFHII naliThapujia 3Ca Te3JHK HoJra
ajylaHaay. DyHZA ocuuANsTOPHH MYBO3aHAT X0JatTH aTpodHAa TOMULL
SXTHUMOJIMAAH YHH 3Hr YETKH XOJATHHHHT OHUDH sIKMHHZA TOMMIL 3XTH-
MOMM KaTTapoK jeraH xyJjoca uukaau. Bywu 168- pacmpaH T)llmyl-mﬁ

dw

OJIMII MYMKHH. YHJAAa 3XTHMOMJIMK 3H4iurn neG aTanagura o kar-
TaJMKHU TACBHPJIOBUM 3TPH UM3HK KeJTH-
puaran. OCUHNIATOPHUHTr Gepuiran dx
yerapacuja OYaumI 3XTHMOIH dw HH
aHHKJaW YYYH 3rpH YH3HKHHHT Terui- '
JIM 3KOIMAArd OpAMHATACHHH dX ra K-
naiiTupHn  Kepak. Macanan, 168- pacm-
Jard IITPUXJAHraH TaCMaHHHT I03H Kar-
TalquK JKMXATAaH OCUMJJIATOPHHHT Ge-
pusraH dx HMHTepBaJ HUYHAA  TOMMJIHLI
SXTHMOJIMTA TeHr. DXTHMOJJHKJAD 3Hu-
JUCH  3rpH UM3HFHHHHr OCTHAArd GYyTyH dus
103 OCUWJITSITOPHHHT —a OHJaH -\ a ye-
rapajard OHMpOp XoJaTHAa  TOMHIHII -a g dr sa X
ONTUMOJIMHH  Gepapu. J[lemak, Yy xap
‘KaHfAail 6V/un MyMKHH 6yJraH Xomuca
SXTUMOJIMTH cHdaTHaa OHpra TeHr OGyjHmn Kepak,

Kaitn xunn6 ytamu3KH, KBaHT MeXaHHKACH TapMOHMK OCHMJIATOP-

HHHT TYPJIM XONaTaapH SXTHMOJITHLH y4yH aH4a dapkj¥ HaTHiKanap
6epaH.

aw
ar

168- pacm.

65- §. Cuctemanunr myBoaaHat xoJaTH atpodmaaru
KHUYMK Tebpanuinapu

BasuaTi 6uTTa KaTTaquk (O3 x GuuiaH GesrunaiimMus) épaamuja
GepuMIIM MYMKMH OV/iraH HXTHEPHH MeXaHMK CHCTeMaHH oOJHG TeK-
wHpaiank. Bynjaii Xonnapaa cucTema O6MTTa 3PKHHJHMK Japaykacura
sra pefinnagu. CHCTEMAaHHHr BAasHATHHH aHHKJOBUM KaTTasiMk Gy.m6
6upop TeKHC/MKJaH GownaG yauaHajpuraH Gypuyak €KH GepHsiraH 3rpH
YM3MK, XYyCycaH, TYFpH uM3MK GVilyla6 Yjduananurai macoda Ba XoKaso-
Jap XH3MaT KHAHUWKM MyMKHH. CHCTeMaHHMHr noTeHmHMa/ 2HeprusacH GHT-
Ta X Y3rapyBUMHHHT GYHKUHICH GYnanm: E,=E,(x). x uar xuco6 Go-
LUHHH IIYHa# TaHsna0 onaMU3KH, CHCTEMAHUHI MYBO3aHAT XOJaTHHA X
HoAra TeHr 6yacuu. Yinanpa E, (x) ¢ymkuma x=0 ma MuHHMyMra
sra 6ynanu. E, (x) HM x HHHT JapaxasnapH Gyimua kaTopra &aMus.
Bynjaa knumk TeOpaHuLapHM Kapawi OWJ/laH yerapasaHaMmHM3, UIYHUHT

1 By srpi umsng dw _ 1 __ TeHraama GpnaH udogananag.
dx Y a?—x2 .




YayH X HUHM [ORODH fApaKanapyH# 3bTHOOpra osnmacak xaM Oyianu.
Maksiopen dopmysacura HuHOaH

E,(x) = E,(0)+ E,(0) x+ 5 E, (0)%*

(x Kuauk GyNranfMrHaH KoJraH XajJapHu xucobra onMafiMu3).
E,(x) dyukuusa x=0 ga munumymra sra Ofuransuru yayn E(0)

ronra TeHr, E(0) sca mycGar 6yiagu. Kyfugarada Oenrunap Kupu-

TaMHu3;

¥ xonga

Ef0) =0, E0) =/ (£>0).

E (x)=b+ ket (65.1)

(65.1) ndboma KBasM3TACTHK Kyd TabCHp KypcaTaéTraH CHCTeMa-
HUHT TOTeHUHas SHeprusck uoogacH (62. 3) ra yxwaiian (b koHcTaH-
TaHH HOJra TeHr fAe0 OJIMUI MYMKHH).

(28.5) wugopapan cofigananub, cucTemara TabCHP KYypcaTaéTras
KYYHH TOMHII MyMKHH!

f=fx=_ -7 =—kx.

Wyngah kuau6, cHcTema MyBo3aHaT XoJaTHiaH KaM of6 TeGpaHa-
&TraH 1APOUT/IAPHA YHHHT MOTEHIHAJ SHEPrHACH CH/LKHUIHHHT KBaapaT
¢dyukuuacHaaH uGopaT, CHCTeMara TabCHP 3TYBYHM Kyd 3Ca KBa3H3/ac-
THK Kyd4 KypMHHIIMAa Gynap skad. [leMak, MCTa/iraH MeXaHHK CHCTeMa
MYBO3aHAT X0JIaTAaH KaM OFuG TeOpaHca, YHUHT TeOpaHHLIJIapu rapMmo-
HHK TeOpaHMIIapra siKMH Gynap 3KaH,

P
169- pacm.

66- 8. MaremaTHK MafTHUK

MartemaTk MasTHHK je6 Ba3HCH3 Ba  Uy3H/IMaii-
BUraH Hn OMJIaH yHra ocHJrau GMp HyKTaja Myace
camJsiaHran maccafaH n6opaT Hjeas cuCTeMara aiTH-
Jajd. Y3yH HHFHUKA HNra OCH/JraH KHUMKPOK OFHp
lapua maTeMaTHK MasiTHHKKA eTap/id Japamaja siKHH
6ynagn. MaATHUKHHMHT MYBO3aHAT XOJaTAAH OFMLIMHH
HI BepTHKan OHJaH XOCHN KHAraH ¢ O6ypuak opka-
JH xapakTepaaiimu3  (169- pacm). MasTHHK §3 MyBO-
3aHaT XOJlaTHAAH OFraH BakTaa mwlsing ra (m—
MasgTHUKHUHT MaccacH, / 3ca Y3yHJIMIH) TeHr aiiiaH-
THPYBYH M MOMEeHT 102ara Kenagu. ¥ lIyHAal HyHan-
raHkH, MasTHHKHM MyBO3aHaT XoJaTHra KaiTapHLu-

ra uatuaagu. Iy xycycusTd xkuxaTiaH 6y Kyd KBasHI/MAaCTHK Kyura
Yxwatipu. My ca6abaan cumxmm O6uian Kyq kabu M MoMeHT Ousad
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6ypuak CHWMKMUI @ Td KapaMa- Kapii mmopasnap OepuiHilM  Kepaxl.
Hemak, alinauTHpyBUM MOMEHTHHHI HdOMacH KyAHAarWua KYpHHHBNA
sra GyJaau:

M = —mglsing. (66.1)

MadTHHK yuyyH afifaHMa XapakaT AMHaMWKacH TeHTJlaMacHHM €aail-

JHK. Dypuak TealaHHIIMHM ¢ OunaH Oesirnnia6 Ba MasiTHHKHHHT HHep-
LMA MOMEHTH mi® Ta TeHr 3KaHJMTHHH Xucobra oJan6 KYiHJaTMHH
TONaMH3:

mi* ¢ =— mglsineg.
CyHrTH TeHrnamaHH
(p'-}-%sinq; =0 (66.2)

KYPHHHIUTA KeJNTHPHIL MYMKHMH,
Knunk reGpaHHIINIapHH TeKIUMpHW GHJIaH yerapaJiaHaiymk. By xon-
Ja sinp=¢ pe6 OJHII MyMKHH. YHJaH TalikapH

£ _»n
1 =% (66.3)
Gearnnm KHpUTCAK, KYHHJATH TeHIJaMaHH TONaMH3:
.- 2
¢+ og=0, (66.4)

Gy TeHIJaMa TMpY:KHHara OCHIraH luapua yyyd éauaran (62.6) TeHr-
Namara affHaH YXWAWAHP. YHHHT eudMHM Ky#MJard KypHHHIra srat

‘p=acos (wy{+a). (66.5)

Jemak, KMyHK TeGpaHHLLIAp yuyH MaTeMaTHK MasfTHHKHHHI OFHw 6yp-
uaru BaT OyiiMua rapMOHMK y3rapap 9KaH.

(66.3) naH MaTeMaTHK MasATHUKHMHI TeOpaHMII uacToTacH daxaT
MasiTHUK Y3YHJHrH OGMJIaH OFMPJMK KyuH TeasiaHuwmura Ooriui GYJMG,
MasTHHKHHUHT Maccacura GOFJMK SMac SKaHJHIM Keanb unxagH. (66.3)
HH Xucobra oJranga (62.8) dopmynajaH MaTeMaTHK MasTHHKHMHT
TeOpaHHUII AaBpH YYYH MaKTab6 KypculaH Mabdym O6ynaran KyHdnpard
ndosaHH TONaMH3;

N S
U Q”V? (66.6)

1 ¢ nn Gypunuin fAynanuug Gunau YHr BUHT KOlJAacH G¥iinua GornanraH BeKTop
ne6 xKapal (@ HHHT KnunK KuilMaTnapu yuayH wybgail whamo Mymknn), M sa @ nap-
HHHT HIDOPaNAPHHUHF Kapama- Kapmmauruuw M Ba @ BEKTOpPAAD RapaMa- KapiiH TOMOH-
Aapra Bymanraumuy: Ganas TYIMyHTHPEW MyMiie (169- paew),
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(66.2) TeHrsnamaHM eucak, TeOpaHHIU AaBPH yuyH KyiAupgarn d¢op-
MYJIAHH TOIHMIIHMHM3 MYMKHH:

T=2nl/%{l -[—(%)2 siﬁz-g—+(—;-%)2 sin‘i2 + ... }.

6y epna a—TeGpaHHLIap aMIIHTYAACH, SibHH MAATHUKHHHP MYBO3aHAT
X0JaTHHaH SHr Kym oruur Gypuard,

67-8§. ®u3uk MasTHHK

HHepumns Mapkasu GuiaH ycTMa- YCT TYLIMalAHraH Kysrajamac HyK-
Ta aTpoduaa TeGpaHHLI XYCYCHSTHra 3ra 6YJraH KaTTHK MHCM (PM3HK
MaaTHUK 1e6 aTanaad. MyBozaHaT XoJaTHAQ MafATHUKHHUHT C HHepuMs
MapKasH MasiTHUKHMHT O OCHJIHII HYKTACH OCTH-
Ja y Ounan Gup BeptHkanja étagu (170- pacm-
ra Kapaur). MagTHHK MyBO3aHAT XOJATHAAH @
6ypuakka OFraHja MasiTHUKHH MyBO3aHaT XoJa-
THFAa KaWTapHiira WHTHJIYBYM MOMEHT [03ara
KenazH. By MoveHT Kyfimparura TeHr:

M = —mglsing, (67.1)

6y epia rm—MaATHUKHHHT MaccacH, /—MasTHHK-
HHHT OCHJIMII HyKTacH OHJIAaH MHepuMA MapKasu

opacuparn Macopa. M OHJIaH @ HHUHT HYHaJHMLI-
JapH KapaMa- KapiuM GyJIraHd YuyH «—» HIIopa
K yinaras,
170- pacw. MasiTHUKHHHT OCHJIHIL HYKTacH OpKaJiH yTys-
Y YKKa HucGaTaH MHHepiMA MomeHTHHH [ Xap-
¢u Ounan Oenrunab, KyAHJZATHHM E3ULIAMH3 MYMKHH:

Ip = —mglsing. (67. 2)

- Knunk teGpannmiap yuyn (67.2) 6usra Mabaym Gyaras Kyiugarn
TeHIJlaMara aiinaHaau:

p+o%e =0. (67.3)
By xonga o} GunaH Kyi#mjard KaTTa/JMK GesrHaHafu:
9. gl
o 1 (67.4)

(67. 3) Ba (67. 4) TeHryamasapiaH Kyiumary XxyJoca YHKamH: My-
BO3aHaT XO/MaTJaH KaM OFfaH BakTiaapfa (H3UK MasiTHMK TapMOHHK
TefpaHap 5KkaH Ba Oy TeOpaHHIUJAPHMHI YaCTOTaCH MaATHHKHHMHI Mac-
cacura, MasiTHUKHHHI aiiflaHMm Ykura HuUcOaTaH HHEpIHs MOMEHTHra
Ba MasTHUKHHHI aillaHHW VKM OHJAaH MHePUHMA MapKasH OpacHaard
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Macodara mnponopuHoHan 6ysap sxaH. (67.4) ra OHHoaH (PH3UK MasT-
HHKHHHT TeOpaHWI! JaBpH KYHHparura TeHr:

—on1/T.
T =2n na (67.5)
(66.6) Ba (67.5) chopMynanapHd COJHILITHPCAK, Y3YHJIHKJapH
I
beea= 2r (67.6)

ra TeHr GyaraH MaTeMaTHK MasTHHKHHHI TeOpaHHl AaBpd GepHaran
(U3MK MasTHHKHUHT f1aBpHra TeHr JeraH XyJoca 4Hukaau., (67.6) Kar-
TaNNK GH3MK MasTHHKHMHT KeJTHPHJATaH Y3YHJAHTH ne6 arta-
gagn. Wynpalt kuaH6, GH3MK MaATHHKHUHT KeJNTHPHJTaH  Y3YHJIHIH
WIYHAA# MaTeMaTHK MasITHHKHMHT Y3YHJHMIMJaH HOopaTku, 6y MasTHHK-
HHUHT TeOpaHMUl jaBpH OepuiraH (H3HK MasTHHKHHHT TeOpaHHLI JaB-
pura ‘TeHr 6yJjanu.

Ocuiuill HYKTaCHHH MHeplust MapkKasd GusaH OMpJalUTHPYBYH TYF-
pM UM3MK YCTHAZ aiJlaHHW VYKHAaH KeJTHPUITaH Y3YHJMKKa TEHF
Macodagia €TraH HyKTa ¢H3MK MAasiTHUKHMHT TeOpaHHII MapKasH
aeimnagu (170- pacmMpary 0' uykTara kapamr).

[IITeitnep Teopemacnra OMHOAH MasTHHKHWHT [ HWHepuusi MOMEHTH
Kyliujaruya KypHHUIUA €3HJMINM MYMKHH:

I=I+mp, (67.7)

6y epaa [, MasTHYKHMHT ailJlaHMII yKMra napaJJsen G6y,irad Ba HHep-
OMA MapKasH opxasH yTyBUH ykka HHMcOGaTan HHepuusi MomeHTH. (67.7)
Hu (67. 6) dopmynara kVyitcak xyHHIaTHHH TonaMmus:

1o
T L (67.8)
(67. 8) maH KedTHpWJraH Y3yHJHMK AOMM [ jaH KaTTa Jeran XyJoca
UMKaJ{, YYHKH OCHJIMII HYxTacH O6HNaH Te0paHMIL MapKasH HHepUus
MapKasMHMHI TYPJH TOMOHJapHpaa éTanH.

MasiTHukEM YHUHT O’ TeGpaHMLUI MapKasu GHJaH YyCTMa- YCT Tyul-
raH HygTacupaH ocamua. (67.8) ra Ounoan, 6y XoJja KeJTHPHIIaH
Y3YHJHK KylWparura TeHr Gysanu:

C_ ,
lKeJI""Tnl_r_i_ly

ll(CJ‘l =

(67.9)

6y epia !'—MasiTHHKHMHT AacT/iaGku TeGpaHHIL MapKasu GuUJiaH HHep-
LM MapKasu opacuaaru Macoba [’ =lyen;—I 3KaHMMTHHM XxucoOra onué
(67.9) ndopann xyiinparuua E3UIUHMH3 MYMKHH:

= e st = bk sy [t )= i

lKe.n_ Ill(lKeJl—l) + lKe:l = lKe,v|+ m (IO + ml )—' ﬂllll\ven R

KeapgpaT kaBciap vumga Typran Hdopa Hosira TeHT, XakHKaTaH
xaM, [o-+ml*—pactnabku afinanuw ykura nHucGaTaH onuuraH | HHep-
uMst MOMeHTHra TeHr; (67.6) ra GMHOaH XYM LIy KaTTaqukka Milcen
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upona xam Ttenr, Illyunadt uan6, 63 MaATHHKHH TeGpaHHUI MapKaiH-
RaH OCCaH BaKTAA KEeJNTHDHATaH Y3YHJHK Ba jeMak, TeGpaHHULAAp
JABpH XyjuM Jactnabkupgek OYJafum jeraH xyhocara kenamus, Jlemak,
OCHIU HYKTacH OH/aH TeGpaHMIU MapKasM a/IMAlIMHMLI XOCCacHra 3ra
3KaH: OCHII HYKTacH TeGpaHHII MapKa3ula YTKasuica, aBBaird OCHUI
HYKTacH HTM TeOpaHHIl MADKa3ura ai/laHHG kosap 3KaH.

Tyukapma MasATHHK fe0 IOPMTHJIAaAHTaH MaATHHK €pAaMHAa OTHPJIMK
Ky4d Te3/aHHIHHH aHHMKJAWl YCynH aHa uly OHM3 aHHK/AAraH aJMallu-
HHII Xoccacura acocnanraHiup. TyHkapMa MaaTHHK pae6 YusapHra
SIKHH Koila MaxKamnab KydMAraH HMKKHTa mNapaJjies TasiHu TpPH3Ma-
sapd 6yan6, my npHaMasiapuiaH HaBbaT GnnaH ocHO Kyiica Gymanu-
raH MasTHHKKa aiTWiagd. MasTHHK, 3apyp Gyarauga y 6yiina6 Kyuup-
ca ékM yHHHr Gupop ofiura Maxkamaal kyiica GynajuraH OFMp IOK-
Jap OupukTHpuirad. FOKJapHH MUWIIHPHIL OpPKAJH yJapHHHT IIyHAal
XONaTH TOMMNAJUKH, GYHIa MaATHUKHH HCTaAraH MpPH3MaCHAAH OCraHaa
y Gup xun papp 6nian TeOpaHaiH. Y X0/ja NPU3MaHHHT TafgHY KHP-
panapu opacujard macoda leen Ta TeHl OynafH, MafTHUKHHHT TeO-
paHHUI 1aBPHHH Y/1ua6 Ba [ yon HHHT TONMMATaH uiiMaTHAaH oiiaa-

Jlauub Kyiupard
T = 2n VI-IE;
g
dopMynafaH g OTHPAMK KY4H TE3AHHLIHHH TOMHIUMMH3 MYMKHH,

68- §. TFapmonuKk TeGpaHHIUNAPHH rpadHK ycyala TacBHpaall,
Bekrtopaap AuarpamMmacy

Kartop MacanafapHHHT euHJIHIUH, XycycaH, GHp TOMOHra #yHa/iram
6up Heua TeGpaHHILApHH OHp-GMpHra KYLWMIE TeGpaHHILIAPHH TEKHC-
JIMKAATH BEKTOD/Ap KYPWHHIUMAA TpadMK yCyJ/ja TacBHpJaHTaH BakTia
aHuya eHrHa Ba KyprasMmanu Gynaaun. Aua wynpaél ycya GHAaH TOMHJI-
raH cxema BeKTopJiap auarpaMMacH pnefiMnamH.

Bup VK o6 yHH x OunaH OGearHaadMHu3
(171- pacm)., ¥Yx yctHma érran 0 HykTajad

1
f.‘_"'\ﬂ ! VK OunaH o Gypyak XOCHJ KHJYBUH @ Yy3yH-
{ JUKIArH BeKTop uH3amus, Arap 6y BEeKTOpHH
i p p oy P
372G ! « @ O6ypuak Te3anuMK OWsaH aitnaHTHpa Goluna-
0 —— €a, Y X012 BEeKTOPHHHI YUHHHHI [POEKLHs-
. x o o u
cu x yxu 6Vilnad —a 6unan 4 a uerapacHjia
171- pacu. yarapagu, 1wy GunaH 6Mpra 6y npoeKuHAHHHT

KoopAHHaTacH BakT OyiiHua KydHmaruua KOHYH Guiad Y3arapaau:

x = acos (o -+ o).

JleMak, BEKTOp YYMHHMHI YKKa NpOEKIHMACH TapMOHMMK TeOpaHaJ{ Ba
6y TeOpaHHIUHHHT AaMIJIMTYJAcCH BeKTODHHHI Y3yHJMIHTa, ailiana uac-
TOTACH BeKTOPHMHI afiiaHuil Gypuak Te3nurura Ba OowiaHrud ¢pasacu
9Ca BAKTHHHr OOUITAHFHY MOMEHTHJAa BEKTOp Vi OuslaH TamKHI KHJI-
raH 6ypuakka TeHr GynafH, '
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By aRTrannapaan FapMORMK TeOpaHHMMHH Y3YHARIH TeGpaHHuX
aMIVINTYJlacHra, x YKH OWJaH Tauwkua Kuaran Oypuard TeGpaHHWAap-
HUHT GOlVIaHFHY hasacHra TeHr OyJral BeKTop OWJIaH TacBHpJIAHWMMIH
MYMKHH AeraH xyJjoca uHKagu. ’

69-§. Bup xun AyHaawwpard TeGpaHMLNAPHH KYiKiL

Muem Gnp BakTAa OHp HyHaquwl €KM Typau iiyHasmMmap Gyiina
cogup 6ynaétraH OMp Heua Te6GpaHHUIIAPAA HIUTHPOK 3TajuraH xoi-
Jap XaM yupalld MyMKHMH. Macanal, arap umiapuaH¥ npysHHa EépIaMmue
Ja peccopnapia TeOpaHaéTraH BarOBHHHI DIMOHra OCHS Kyilcak, Yy
Xonja wapuyaHuHr Epra Huc6aTan xapakaTH BaroHHMHr Epra HHcGa-
TaH TeGpaHMWJApUAAH TalKHJ Tonaau.

Mynanmnaps Ba yacToTanapH OHMp XH 6yJsraH MKKHTa TapMOHHK
TeGpaHHLIIADHHHT KVIUHJHILHHE Kapa6 uukaiiauK. TeOpaHYBuH KHCM-
HHHT x CH/DKMILM KY#HJArMAeKk KypHHHWIra sra Gyaraw x, Ba X, CHAs
MHIINAPHUHT HITHHAKCHAAH uOopart:

Xy =aycos (wgf + o),

X, = a,cos (wg? -+ a,). (69.1)

Dy MKKM TeOpaHWLIHH a, Ba a, BeKTOpJap €pAamHla TacBHPAahIMK
(172- pacm). BexTopslapHHHT KVILMJHII KOMAACHra OHHOAH HaTH)KABHA
a BEKTOPHM uM3afinnk. By BeKTOpDHHHT X ¥Kura

NPOEKUHACH KYIIMIYBUH BEKTOpJap NpoeKuus- 4 ”‘7
JIADHHUHT MHFMHAMCHTA TEHT, SbHH e dr
a .- /¢
X=X+ % y a‘;// !

SKAHJMHTHHM KYpHUWI KHIAMH dMmac. Sl
Jlemak, a BeKTOp HaTHKaBHil TeSpaHHLI- ”"’;_ o
Aan ubopat. By BekTOp Xam a, Ba a, BeKTOp- o S '

nap Kabn a Gypuak TeaK GHaaH ainanagu, _“gP(a \* —4

Illynunr yyys HaTHXKaBuii XapakaT uyacTota- & AN 7

CH ), aMmJIHTyAacH a Ba GownaHruy dasacH A <
a 6yaran rapMoHHK TeOpaHHMIupaH ubopat G-
samu [padMKAan KYpUHHO TYpHOIHKH, 172- pacw.
@* = a? + a} —2a,a; cos [ —(ay— ;)] = a2 + a2 +
+ 2q,a, cos (o, — a;), (69.2)
tgo = a, sino; 4 a, sina, (69 3)

ay cosa; + a, cosda,

IyHpait kuuG, rapmMoHMK TeGpaHHUIapHH BeKTOpnap €pRamuaa
TacBMpJall ycynn OHp Heua TeGpPaHMIIAPHH KYIIMII onepauHsCHHH
BCKTOPJIADHH K YLIHLI OnepaulsicHra KeNTHPHIUTa HMKOH Gepap 9KaH. By
ycyn afinukca, onTHKaja »Kyaa doipanuaup. Macanal, GHpop HYK-
Ta4ary €pYrANK TeOpaHHILJIapH WY HYKTara TYJAKHH (POHTHHHHI TYp-
M HYKTaJlapHiaH KeJyBUH Kyn TYNKHHJAApEUHT HAHFHHIHCH cHdaThia
aHHKNaHaIH.
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(69.2) Ba (69.3) dopmynanapuu (69.1) udomanapuu y3apo Kymuur
Ba TeTHLIH TPUTOHOMETPHK y3rapTHpHiuiap GaxkapHiu #ynu OGuiaH xam
yMKapull MyMKHH. Jlekus Oy ¢opMynajapHH TONHIIHHHT GH3  KVJia-
TaH YCy/u aHua CORJAJIMTH Ba Kypraamaau/jurd OusiaH axpanaub Ty-
paju.

Amnantyna yuyd ésusrad (69.2) udopaHu Taxsma kunaiaMk. Arap
HKKH TeOpaHHIUHHHT ¢asanapy afiupMacu o, —or; Hoara TeHr Gy.ca,
HaTWkaBuil TeGpPAaHMILHMHT aMIIMTYJAcH @, Ba @, HUHT HHFUHJUCHra
TeHr. Arap o, —oy afiupma -+ 7 ékM — g ra TeHr 6Gysca, ABHH MK-
Kasia TeOpaHMII KapaMa-KapuiH ¢asanapaa 6y./ca, Yy xonja HaTuykaBui
TeOPaHULIHMHI aMIVIHTYAAcH |@; — @,| ra TeHr GyJiaju.

Arap x, Ba x, TeGpaHHILJIADHHHI wYacTOTaJapH xap Xua GVyuca, a,
Ba a, BeKTOpJap Xap XuJ Tea/¥Knap OunaH ainanagd. By xoana na-
THXKABUI @& BEKTOPHMHT KATTaJMCH TNyJbCAllMANaHMO Typajad Ba y y3-
rapyBuaH Te3juKk OunaH aitnaHagu. [lemak, 6y Xo/aia HaTHxKaBHH Xa-
pakaT TrapMOHMK TeGpaHHII 3Mac, KaHAalaMp Mypakka0 TeGpaHMa
npoueccian Hfiopat Gyaaiu.

70-§. Tutpaw

HkknTa 64p ToMoHra iiyHaaraH KyuIuayBYM rapMOHHMK TeOpaHHLILNAp-
HHHI yacToTaJlapH KyAa kam dapk KuiaraH Xonja anoxuja axaMusTra
sra. DByHpaaii [uapoutma HaTHKaBHi XapaKaTHH MyJbCalHMs/aHYBYH
aMITUTYJa/H TapMOHUK TeOpaHHLI Je6 Kapall MyMKHH 3KaHJIMCHHH KYp-
caTaituK. DByupaft TeOpaHuuLiap THTpall AeluJajy.

TeOpanuiinapaas GMPUHUHT 4aCTOTACHHH © OWiTaH, MKKHHYHCHHHKH-
HU 3Ca .@ 4 Aw Ounan Gearunaiivus., Iliaprra Guuoan Ao <€ w. Hk-
Kaja TeOpaHMUIHHHI aMIVIMTYAAacHHH GHp XHJ Ba a ra TeHr je6 oJa-
mu3. Tebpanuiuiap uyactotanapy Gup-GupuiaH Gup o3 dapk KHATaHJHTH
YUyH BaKTHHHT Xuco6 OOIUMHH WKKana TeOpaHUIIHWHT Oouanruu ¢a-
sajlapd HoJra TeHr GyJjajguraH KWinG TaH/1a6 onMm MyMKHH, Amasifa
Ou3 MKKaja TeOpaHMIUHMHT CU/DKHMIADHM OHD BakTja SHL KaTTa MyC-
6aT KuifiMaTra SpMIIaJMraH MafTHH KyTu6 TypHO, 1y maiiTaa «CeKyHu1o-
MepHY HIIaTHO 106OpHIIMMH3» KepaK. ¥ BakTAa Oy HKIH TeGpaHHIUIIUT
TeHrJlaMasapyd Kyiuaarn KypUHHMIIra KesagH.

X; =coswt,
X, = acos (0 + Aw)t.

By udoaasapHi y3apo KyumM6 Ba KOCHHYCJApPHHHI HMIHHIHCH YUYH

TPHUIOHOMETPUK (POpMysaHH Kynaad KyiHaarHHK TOMaMH3:
X =x; + %, =(2acos %9 {) cosmt (70.1)

(MKKMHUM KynafiTyBuMaa o ra HucGaTaH KHUHK GyJaraHu YyuyH Aw/2
HU XHucobra oJMaiHK).

(70.1) ¢ynxumanunr rpacury 173-a pacmpa TacBupiavrad. [paduk
z’—m = 10 6yaran xon yuyH Tysuira.
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(70.1) na kaBc muMpgard KymafiTyBUM HKKUHUM KynafTyBuura HHC-
6aTaH aHua cekMH Varapagu. Aw < @ 6yjraHd yuyH cos @ ! KynaéTys-
uy GMp Heya MapTa T¥/a Te6paHHG UMKKYHYA KETraH BaKT HYMAa KaBC
Huuga TypraH KymafiTyBud jpesapnu Yarapmaiigun. By 6usra (70.1) Te6-
PaHHIIHY ®© YacTOTaJH Ba aMIJHTYJacH OHpop JaBpHil KOHYH G6HJaH

173- pacu.

yarapapuran rapmoHuk TeOpaHHul Ae6 Kapawra MMKOH OGepaad. Kase
HuHja TypraH KynmaiiTMa aMIIMTYJaHHHT OyHAalt V3rapHm KOHYHHMHH
Hdopasail onMaiiu, yyHKM y — 2a Gunad -+ 2a uyerapacuaa Yarapaau,
Xon0yKH, amnantyfa TabpHdra GuHOaH MycOaT KaTTaJHKIMp. AMmiu-
TyaaHuHr rpaduru 173-6 pacmpaa KypcaTHiaraH. AMINIMTYJAHHHT aHa-
JIUTHK Hojacu kyidugardua Gynaau:

amnyMTyaa = |2acos AT(‘) . (70.2)

(70.2) dyHkuus momysn GearucH OCTHAA TypraH HGOJAHMHP uyac-
TOTacHaH 2 MapTa KaTTa yacToTara, sibHM Aw uactorara sra 6ysraw
JaBpuil GYHKuMst (KOCHHYC Ba YHHMHT MOJYJHHHHT rpadHKaapH Takkoc-
naurau 174- pacmra kapaur). Ulyugait ku- cos@

JIHO, aMIMTYIaHHHT MyJALCAlUsl 1acTo- T
TACH—YHH TUTPALl YyacToTacH Ae6 I0pHTH- ‘
Jagi — KYLMIaETran  TeGpaHHLLIa PHUHT
yactoTaJapH aiHpmacura TeHT 5KaH.
2a cos -Ag—wt KynaiiTMa dakaT ammn-
JMHTYAaHd  Gearusiab KoaMacaaH Tel-
paHMWap dasacura xam TabCcHp Kypca-
THIIHHY  Kailg Kuaub YTMokuMmus. By
aMIJIHTY JaHMHT KYIIHL MaKCHMyMJiapHra
“TeTHILIM OFMILLIAPH Kapama-Kapiiy Mio-
panapra sra 3KaHJMruaa HaMoéH Gy .Jiau
(173- a pacmmaru M, Ba M, nyxtasap-
ra Kapatr). 174 - pacwm.
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71-§. $aapo nepnenuyanp TeBpammusapan Ko

MXKH#Ta SPKMHJMK JapamacwTa Sra Gyaran, AbHW Ba3UATHHA aBHK-
A3l YYYH HKKWTa KaTTaJuk sapyp 6yaran cucremManu kapaG unKahimk,
Bynra Gnp yun mapuup xonna Maxkamaal Kyfiuaran esrms ysyH npy-
JHMHAra OCHJTaH OFMp mwapya Mmucon 6yna onaau. By wapya npyxMua
G6nnan Oupruankja GHTTA TEKHC/IMKAG MasiTHHK kabu TeGpanaan. lllap-
YaHUHT BasHATHHH NpPY»XHHAa YKH OHNaH BEPTHKaJa VK TAIKHA KMATaH
¢ Oypyak Ba INAPHHPHHHT VYKHAAH LIapYaAHHHT
MapKaauraua 6Yaran [ macoda OpKasu aHUKJam
MymxHH. llapua nxkuta TeGpanvupa: GupuH-
uigaH ¢ Oypuak yarapa}mrau TeGpanuLLIapAa,
MKKHHUHZaH [ Macoda Yarapapuran  TeGpa-
HHIINapAa HLITHPOK 9Ta onajad. bBupHHun TeGpa-
HHWIHHHT 4aCTOTACHHH TPYMHHAHHHT [ y3yHJHe
_TH Ba g OFHPJIHK KY4H T€3JaHHWH, HKKHHUH Te6-
DAHHIUHHHT  YacTOTACHHM.  8Ca . NPYXHHAHHHT
3JaCTHKJHK KOXphHLMEHTH k& Ba lIApYaHHHT m
MaccacH Genrunaiiam. Arap Gup BakTAa MKKaJaa
Te6paHuLI YiAFOTHACA, Y Xonja Ilapua, YMyMaH
aliTranfia, WakJ/H1 HKKana TeOpaHHILJapHHHT Yac-
TOTalapH Ba GomianFHy ¢asajapHuHT  HhcGa-

175- pacm. THra GoramK  Oyaran  kaHpaliaup  Mypakka6
TpaeKkTopus OViia6 xapakartnanagu (175- pacm). '

MIkKkunun Micot CHQaTHAA Y3YH MHTHYKA HNra OCHJraH OFMp wiap-
YauH (MaTEMaTHK MaﬂTHHKHH)‘ kapa6 umkaitiuk. By mapua Vaapo nep-
neHAMKY IsIp iy HanNMLIIapAa HKKM XM Te6paHHmia 6Y.aHIIH MyMKHH, wy
Gunan Gupra 6y uKxana TeGpaHMUIHHHI Xam uacToTanapH GHp-Guphra
auMK TeHr GynajM (MKKana 4acToTa XaM MasTHHKHHIT [ Y3yHAITH Ba
£ OFHpJIHK nyqummr Teananuwd GunaH aHMknaHaad). by xonaa map-
ua, yMyMaH afiTranja, WaKa¥ MKKana TeOpawuwHudr [dasanapu ainp-
machra GoFnuk 6ynra  Kanjaiaup SrpH  UM3HKJH  TPaeKTOpHs 6yiinal
XapaKaTJlaHajH.

SH,uu x Ba y YKkaap Gyinab comup 6ysiaértran 6np XHJl @ YacToTa-
A Y3ap0 MepreHJMKYJNAD HKKHTa TapMOHMK TeGpaHMMIIHM KYnuira
yramua, BakTHHHT XHCOO GOWMHM GHPHHUM TeOpaHHIIHHHT GONLIAHFNY
¢aszacH Hoara TeHr 6yna)1nraH KHIHO TaHsaab osamu3. y BakTAa Teb-
palHWiap TeHrJiaMasaph Kyiiujaruya é€3nJapu.

X =acoswl, |
y = bcos (0l + a), (71.1)
Sy epla a — HKKa/Ja TefpannIHHHT ¢asanapH aHHPMAcH.

(71.1) ndpopa MKKNTa TeOpaHHILZA MIITHPOK STAETraH KHCM XapaKat-
NaHaéTral TPaeKTOPHAHMHT napaMeTpyK WAKALA TeHIJaMacHHH Oepaml.

Y 66-§ ma 6u3 ManmHR Gepunrad TeKHCAMKIA mﬁpauaam A0 apas Kuaran
BRHK, WIYHNHP y\lyn yHu OnTTa SpKULINK Aapamackra sra OYarain cncTema neb Napaw
MYMHHII SAH.
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TpaexkTopust TeHrnamacuHu ofauB kypunuwpa tonmm yuyw (71.1)
TeHrnamMagad ¢ HH @yKoTHil Kepak., BHpUHYH TeHrjamajgad KyHAuaaruHu
TOMaMu3:

coswl ==, (71.2)

Ri=

Hemak,

. x3
sinmt = Vl — (71.3)

Aupu ukkunuu (71.1) TeHrnaMagard KOCHHYCHH FAHFUHIMHHHI KO-
euHycH dopMynacura acocaH 8AMHM3 Xamzia cos ! Ba sinwf nap ypuu-
ra- ynapuunr (71.2) Ba (71.3) kuitmatnapunu gyamus. Hatmxana yiu-
Hary TeHraMAHH TFORAaMH3:

y x : Vl *t
b———a—cosa‘—‘slm —,E*'

Cyurru TenrnamaHu y xafap MypakkaG GysiMara y3rapTHpHLLIADAAH
KedHH KY{HAArH Xonra KEeNTHPHUW MYMKHH;
% ]
z—, g;, —%ycosa = sin%a. (71.4)
Axanutuk reomeTpHsiiaH mabaymkd (71.4) Tenrnama Yknapu x sa
y Yyinapra nuc6aTaH HXTHCPUI OpPHEHTHPIAHraH SJ/HMNC TeHI/1aMacH-
HUHT V3ITHHACHAUP. SDAAHIICHUHT OPHEHTAUMACH Ba YHHHI AAPHM YKJa-
PHHUHF KaTTaauru a sa b amnautyjganapra Xamaa o ¢asanap dapkura
MYpaKkal paBHiIZa OOFJIHKAND.
Dabsu Gup xycycuil xovinap Y4yH TPaeKTOPHANAPHUHI UAKJAHHH
TeKWHPAHIHK;
I. Pasanap capku o Hosra Teur. By Xosaga (71.4) Tenrnama Kyiin-
Jard KYpUHUIUra Kenajgu:

Tebpanypun HykTa wy TyFpu uu3yy Oyinab xapakaTsiaHajau, OyHAa
KoopauHaTa GowMzaH Gy TYrpu unsukkaua 6yaran macoda r = | x* 4 ¢*
ra teur. byura x Ba y napuuur (71.1) udogacunu K¥itn6 pa o =0
SKaHJHIHHU XHCOOra osimb r HUHC BaKT OyilHua y3rapuiu KOHYIIHIH TO-
HaMmu3:

r=ya@ L ocosol. (71.6)

(71.6y nman x{punannkw, HaTmkapuit xapakaT (71.5) 6yitnua wactoracu
@ Ba aMMAMTYARCH | g% { % ra TeHr GyaraH rapMOHHK TeGpaHHLIAall
uGopat: Gynap.sxkan. (L76- pacm),
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2. @Gazanap dapxy o = + ;m ra Tear Oyacun. (71.4) Tenrnama
Kyhnjaraua KypHuullra sra

I L
(E + E) =0,
OyHJaH HaTHXKaBHH XapakaT
b
y = — E X

TYrpM uu3nK O6¥iinabé comnp GynyBuUH rapMOHMK TeGpaHMLZaH HGOpAT.
Jierad xyJaoca uMkaau (177- pacwm).

176- pacwm.

3. a =+ n/2 aga (71.4) renrnama Kyinjgaruua
2 2
S+h=1 (71.7)

fILHU KOOpAMHATa VKJapura KeJTHPHJraH 3ajunciaH ubopaT 6ysamm.
Bynaa sAJMOCHUHT #IpUM YKJapH TeGpaHHLIJIADHHHE MOC aMIVIMTYJa-
Jlapura TeHr. a Ba b amniHTyfajap TeHr Gysca, saiunc aiiHub, ajiia-
nara yTaau. o = 4 /2 Ba o= — /2 Xoanap 3aaMnc €KH ailyiaHa
6yiina6 xapakaTHMHT #iyHaqaumM 6MnaH ¢apk Kunagu Arap oo = - m/2
6yaca, (71.1) TenrnamaHM KyiiMzaruya €3Wil MYMKHH:

X = acos of,

y = — bsinwt. (71.8)

t =0 momeHTAa uCM | HykTaja 6ynamu (178- pacm). BakTHHHT
6yHnjaH KefiMHTM MOMEHT/apHJia X KOOpAMHATa KaMasii{, Y KOOpAMHaTa
5ca MaH(Hii wuiopa onaaH. [lemak, xapakaT HyHaJMIUM coaT cTpeJ-
KacH #yHaqanun 6yinab comup 6ynap sKaH.

) o = —/2 6yaranja TeGpaHHII TeHIJsama-
y cH Ryitugarnua 6ynagm:

i X = acos wf,
N*% y=bsinot. | (71.9)
a_ 3, x ByHpan XapaKaT coaT cTpe/KacHiiyHa-
0 Jr JHIIMra TeCKapH iiyHajvuja copup 6yna-
®=+2  1u, meraH xyJocara Kejuis MyMKHH. Aii-
THAraHnapiaH R pagdycad aiiaHa Gyinaé

o 6ypuaK Te3JIMKJH TeKHC XapaKaT MKKH-
178- pacm. Ta Y3apo nepneHIHKyJsp
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x = Rcos wt,
} (71.10)

Yy = + Rsinot

TeOpaHUIMNAPHHUHT AHFHHOHCH cHbaTHAA TacaBBYD KHJIHHHIUM MYMKHH
Jeran xyjoca ukikanu (nbofagark «-f-» uopa XapakaTHUHL coaT CTpei-
KacH HYHa/MIWKra TeCKapH, « — » ULIOpA 3Ca COAT CTPeJIKacH {iyHaHLiH
6yiMua GyauUIMHH OUAfHpanHy).

Xysoca TapuKacuia WyHH TabKUANAO YTaMH3KH, arap y3apo nepreH/u-
KyJsp TeOpaHMUIIAPHUHI YacTOTajapu OHp-GHpPHIAH KyJa KHUMK Aw
ra gapk Kusca, yaapHu OHD XM/ 4yacTOTaJH, JeKHH Gasanapu aifimpMa-
CH CeKuH Yy3rapaiuraH TeGpaHuuliap cudaTuja TacaBByp KH/IMII MYM-
KHH, XakHxaTau xaM, TeOpaHHLI TeHIJaManapdHd KyHHJardya e€suur

= g cos of,
Yy = bcos [wf + (‘of + a)),

Ba Aof -+ o upoxaHu BakT Oyiinua YM3UKJIH KOHYH GHJIAH CeKMH V3-
rapagurad asanap ¢apkd ne6 kapalli MYMKHH.

By Xonma HaTHiaBHi xapakaT KYPHHHIUH CeKHH y3rapaguraH 3rpH
un3HK 6VitnaG commp 6ynagu. By arpd uusuy acta-cekuH dasanap aiiup-
MaCHHHHT — 5T JaH -+ 7 raya opaJ/Mgiaru 6apya wuiilMatJapura Moc
Ke/lyBUH LIAKJ/JIAPHH OJFaH XoJja y3rapa GopajH.

72- §. Jluccaxy wakaaapu

Arap V¥sapo nepneHAMKyJAp TeOpaHMIUJAPHHHT yacToTanapu Oup
xua GyaMaca, Y XO/Ja HATHMaBHil XapaKaTHHHT TpaekTophsicH Jluc-
caxy aK/yapH Je6 aTajqyBuM »KyJa Mypakkal STpH uUM3HKJ/apAaH
uGopat Gynanu. 179- pacvma yactoranap uucGatu l:2 ra Ba dasasnap
aiiupmacu sca 7/2 ra Tenr Oyaranja xocun OYJaajuran sHC COAna
TpaeKTOpHsiiapfaH GupH KearupuaraH. By xonfa TeOpaHMwsap Teur-
JamMac Kydupgardua KypHHHIIra ara:

X =acos wt,
y = bcos (20)! +2) .

\)I .
I
[
|

S

179- pacm. 180- pacm.
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Hyxra x §x 6Yilna6 Oup ueTku xonatnan MKKMWYM “HeTKH XonaT-
ra YTryHra Kajap KeTran BakT Huupa y yx 6Vit1ab noan xonatnaaw
uMKHO, GHMP YeTKH XoJlaTra CYHI MKKMHUM veTKit xonaTra Gopu6, sHa
HOJIb X0JIaTra KaHTHIIra yarypaau. T .

Yacroranap HucGath 1:2 ra Ba aszanap aiiMpmacu HoAra TeWr
Oyaranjia TpaeKTOpHS OYHK SrpH unshkka (180- pacM) afinanaan Ba
MyKTa Oy Tpaextopusi G6yiina6 y €x-6y €xxa xapakaTJaHajuu.

TeGpanuwnap  yacToTaNapHHMHT
HHcOGaTHRY M¢OLaIOBYH PallHOHaJ Kacp
Gupra Kanua sikui O6yaca, Jluccamy
LWaKJJapy wynia Mypakkabpox 6yaap
okaH. 181- pacMua MHcon TapHKacu-
na yacToTasiapHUHr HucGatn 3.4 ra
Ba dasanap aiup™Macy /2 ra Temwr
6ynranpgarn SFpH YM3MK KypcaTna-
TaH.

73-§. Cynysum Teﬁpanum.nap

Fapmounk TeGpaHMwWnap .TeHraa-
MaCHHU uyHKapaéTranja 6u3 TeOpaHyB-
ud HyKTara KBasHsJacTHK Kyu Tab-
CHp KHnaan pnel xucobnaraH SAHK.
Xap xampail pea. Te6paHyBYH CHCTe-
Mana AOMM KapUIMJHK KyuJapH MaB-
YA O6Yan6, ynapHHHT TabCHPH CHC-
TeMa 3HEPrufiCHHUHT KaMajiMura omHb Keaagu. Arap Kamairaw suep-
THAl TallKH KYYJapHHHT MIDM XHCOGHMra TYJAAHPHANG Typunimaca, TeOpa-
HHLAAp CYHARM.

OpKuH (EKH XyCYcHil) CYHYBYM TeOpaHHILIAapHH Kapa( uMKaNJMK.
Te6panuinnap spkHH 2KaH, AEeMaK, CHCTeMa TallkH Kyuysaap TOMOHMJaH
MYBO3aHaT XOJIaTHJAaH YMKKaH €KW TallKH Kyud.ap xucobura jactaial-
KH TypTKH onnG cyHrpa y3 xomndra Kyiuaran Ba yHra ¢axaT KBaaMs
3/1aCTHK Ky4 OMJIaH MYXHTHHHT KApLUHJHK KY4H TabCHP KHJaéTran Xxo-
JaTAa TypajaM. DHM3 KHuMK TeOpaHuiliapHu ykapail Guian uerapafiana-
MH3. ¥ X0nla CHCTeMaHMHI TeaJMrn Xam KHuHK 6ysapl, KHYHK Tes-
JMKJapAa 3Ca KaplMAMK KYuH Te3JHKKa NpOonopiHoHad:

181- pacm.

fi=—rmw=—rm, (73.1)

Gy epha r — KapuMJuK KosdduuHeHTH JeG aTanyBuH y3rapMac KaTta-
JHK. «—>» Hopa f, 6GuiaH v Kapama-KaplwH ityHaNTaHJMIHEA  GUaam.
panu. :

Te6panaétral xucM yuyR HboTOH MKKHHUM KOWYBHHHHT TeHIJia
*MacHHKY €3aMu3:

mx =—hkx—rx-
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Yuu gydugard KypuHumra KeJTupamua:

Xx+2px +o, x=0, (73.2)
6y epia Kyilugard Genrunapnau doiinananuie
r
ol =%, (73.4)

0, XaKHAA MIYHH 3CIaTHO. YTaMHIKH, MYXHTHWHF KapUIJTHIH 6y.1-
marauga, bl r =0 6yaranga cucTeMa aHa IWYHAad YactoTa Gunau
SPKHH TeGpauran 6ysap 3au. By 4actota cucTeMacHHunr xycycui

te6paunm wactoTacH jelHaand.

Capmouuk ocuusnaTop YUyH @ aMmumMTyna Gunam aHMKIaHYBYH Tel-
paHMILLIap KYNO4H (Yerapac) yarapuiuchd xgonaiad. MyXHTHHHI Kapiun-
JIMTH TaBCHPUAA Teﬁpaﬂuumap KYJIOuH KHHYpasIy. lUyHMHr yayu (73.2)
TeHI/IAMAHHHT eUHMHHH KYWMAArH KYpHHHILAA KUAMPHG KYpailiuK.

x =a(f) cos(wt + @), (73.5)
Oy epAa a(f)— BaKT (pyHKLHACH.
(73.5) un t pagr 6yinya AuddepeHunannab X Ba X NapHH TOMak/wK

x =acos (of + &) —a o sin (of + @),

x =a (ot + a) — 2a o sin (ot +aj—aw‘cos(cot +a).

By udomanapuu (73.2) ra gyin6, yura mypakkKa6 Gysmaran yarap-
THpHLUJAp YTKa3caK, Kyfdupard MyHOCaGaTHH TONamH3:

(a4 2Ba + (02— o®a]cos (of + o) — 20 [ @ + Ba]sin (of +a) =0.

Dy 6u3 TomraH TeHrsama / HMHI MCTaJraH KuitMaTiapuja GarkapHiaHmiu
yayu cos(wf 4 o) pa sin{wf - o) napHMHr onguparu Ko3pHUHEHT-
nap Hosra TeHr Oyauu kepak. [Uyngait kumm6, 6u3 Kyingard HKKuta
TeH/IAMaHH  TOMAMM3:

a+tpa=0, (73.6)
a+2Ba + (02 -—o?)a=0. (73.7)
(73.6) Teurnamanm gyiiuparuya Eauur MyMKHH:
da _ _ da _
7= fa, 6yunan i — pdt .

CyHrri TeurnaMaHu waTerpasuiacak, Ina = — pt 4+ Ina,, 6y epna uu-
Terpannaur goumuiicu Ina, Ounan Oenrvnanran. HuxosTt, Tonunran
MyHOCa6aTHH noTeHuupaa6 a ({) yuyH Kyiujaard udogaHu TOMAMH3:

a=ae ™ (73.8)
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= —Pa Ba a = B%a 3KaHJNrMHN OCOHTHHA KypHL MyMKuH. By kuii-
MarJapuu (73.7) Tenrjamara Kyiicak, kyiuparn myHocaGaTid TomaMus:

pra —2p*a + (0 — 0¥ a =0,

6y MyHocabGaThH HoJJaH (apkAH @ KYnaiTyBuWra KHCKapTHpCaK, o?
HUHT KMAMATHHH TOMamH3:

o? = o2 — p*. (73.9)
©2>p* 6ynca, © xakukuit CoH 6ynaau Ba (73.2) audpepeHuua TeHr-

NaMaHuAT eyumy (73.5) kypHHHWIAA €suauilu MyMKrH. llynpaii kuau6,

cyunw kyma Kyuwm G6yamaranga (f < ®,) TeGpaHMINap Kyiuparu
¢yHKuMa O6uaH TacBUpPJaHAAH:

x =a,e " cos (o + a). (73.10)

By ¢yukuusiuuur rpagurn 182- pacmpa Kentupusrad. [TyHKTHp yH3HK-
Jiap 6unan Te6paHaCTraH HyKTaHHMHT x KYuMlll yerapaJjapu KypcaTH.ras.

X (73.10) OYHKUMAHUHT KYpUHH-
IIHra MOC PpaBHIJAA CHCTEMAaHUHT

N 2,07 XapakaTHHH yaCTOTacH ® ra TeHr
= —_ Ba ammJiutyjacH (73.8) KoHyH Gu-

ﬂ,}:‘ a,\mﬂ.lﬁa.[\' " JlaH y3rapyBuH TapMOHHK Tebpa-
iy Hull jne6 kapail MyMmKHH. 182-

\Ij pacMJard TNYHKTHp 4M3HKJIapAaH

M IOKOPHAArucH a (&) dyHKUHSHHHT

rpajurunn 6epaau, 6yHpa a, Kat-

Ta/IMK BaKTHHHC OolIJaHrHY naiTH-

182- pacat. Jard amMnJuTyja KuiiMaTiHd Oui-

IMpaay. BolljaHrHy CHIKHIL X,

0, JaH TawiapH fHa o OolJAaHFHY ¢asara xaM OOFIHK: X, = @, COSC
(182- pacm).

TeGpaHHLINAPHUHT CYHHUII Te3JUrH CYHHW Ko3GhDGhUILHEHTH
Je6 aTanyBud B = r/2m KaTTanuk GunaH anukJaHagd. Amnautyga e
MapTa KamalHIWM Y4yH KeTraH T BakTHH aHUk/AaiiuK. Tabpudra 6HHO-
an e~" =¢71 6ynna Pt = 1. lemaK, cynum KosdduiueHTH KaTTanuk
KHXATAaH aMIJUTyja e MapTa KaMalMWH YyyyH KeTran BakTHHHT Tec-
KapH KHHAMaTura TeHr 3KaH.

(73.9) ra 6uHOaH CyHYBYM TeGpaHHILJAPHUHT JaBpH

T o __2n
Vi—p (73.11)

Myxuthunr xapumanrs Kuuek (B2 < 02) 6ynca, TeGpanninnap aas-
pu aManna T = 2n/w, 6ynagu. CyHHWI XKosddHIMEeHTH OpTHILH GHaan
TefpaHulLap KaBpH OpTajH.

Keiivnrn 6upop ToMoHra SHr Kyn oruuinap (Macasal, 182- pacmaa-
ri a’, a’, a” Ba XoKasosap) reoMeTpHK NnporpeccHs XOCHJI KMaagH. Xa-

200

“



-8 .o
KHKaTaH Xam, arap a’ =a,e ’ 6ynca, y BakTia a" =a,e

0
: —2 ((2T) — g —iT
=a'e ", a’ =qqe 21 =q Ba XOKa3o. ¥YMymaH, GuMp AaBpra
dapK KHNaguraH BakT MOMEHTJIADHTA TerMLIH aMIJIMTYJa/lapHHHT HHC-
6atu xyhujarura Tenr GyJajuu:

a(l) AT
a(t +7)

—B (T __

By Huc6ar cyHum ZeKpeMeHTH, YHHHT JOTapHdMH 3ca €Y HHLI-
HUHT JorapudMHUK neKpeMeHTH Jednnaau:

e _
h=ln a0 =BT, (73.12)

By KefinHrH KaTTaqMK ojaTia TeOpaHHUIIAPHHHT CYHMLUMHH XapaKTep-
Jam y4yH MiaTHaagd. fouu (73.1?) ra Moc paBMwiaa A xamaa T
opxaaM H¢opanab, aMIIMTYJaHHHT CYHHII KOHYHHHH KyiiMaaruya €suir
MYMKHH -

_;__,
a=a,e .
AmMniuTyaa e MapTa y3rapHilM YuyH KeTradH T BakT HuMjJa CHCTe-
— L
a

ma N, =1/T 1ebpasnb yarypaau. e = ¢ ! wWapTaaH A; =AN,=1.

Keqn6 unkaau. IemaK, CYHHUIHMHT JOrapudMHK JeKpeMeHTH KaTTa/mk
KHXaTAAH aMIUIMTYyJa e Mapra KamaluwH yuyH KeTraH BaKkT HYMZa CO-
IHp 6YayBuM TeOpaHMILJIaD COHHHMHT TeCKapy KHMilMATHra TeHT 9KaH.

TeGpanulll CHCTEeMAaCHHM XapaKTepjall YYyH KynuHYa TeOGpaHuin
CHCTEMaCHHHRT acCJIMHTH Je6 aTajyBuH.

Q= =nuN, (73.13)

KaTTa/ukjaaH coiganannnagu, KOHTYDHHHT ac/fiurd YHHHr TabpHdura
O6uHoaH TeOpaHHILNAp aMNJIMTYJacH e MapTa KaMaHHLIH YYyH KeTraH
T BAaKT HYHJArd CHCTeMaHUHr N, TeOpaHHILJapH COHMra TEHr 3KaHJHIH
KYPHHHG TypHOAH.

CyHyBur TeGpanMilap 6ax<apaéTraH CHCTEMaHHHT HMNYJbCHHH TO-
naiank. (73.10) dyukuMsaau pakt Oyinua geddepenunafiab sa To-
NUATaH HaTHXaHW m Maccara KynaitHpuO, KyHHAarHHH TOmamH3:

p= mx = — may e~ [B cos (ot + o) + wsin(of + a)] .
by udonanu Kyluaardua yaraptupu6 €3MLl MYMKHH:
p=pee " cos(ot + a-+), (73.14)

6y epaa p, =ma, V o? + p* = ma, ®, 95ca KYiAHjarH IUapTHH KaHo-
ATJIaHTAPAAH:

tg1p=_%,
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" Arap ¢*! k¥naftva 6y.amaranga 71-§ ga kuarammuusgex (73.10)
Ba (73.14) TenrnamanapgdH ! HM uuxapu6 1000pu6 x Ba p KOOpAMHA-
Tanapaa KOOPAHHATA YKnapura HucGaTaH GYpH/IraH SJIMIICHMHT TEHF.a-
MacHAR TonraH Gysap SAMK. JKCMOHeHUHMan Kymaftma e—# wuHr Gop-

JIMrH RJiNMIC Muura kapa® YpaslyBuM crHpans IAK/HAa Gysumuura onu6
kenagH. (183- pacM) Ana wy crupase
D CYyHYBYH TeGpaHHUIHUHT (da30BHR Tpa-

4 ekTopHsicuaaH wbopaT. ByHaa cyuut
. ko3ppHuMeHTH f Kauya katTa 6¥.ca,
6y cnMpa/s KOOpAHHATa YKJApHra
Huc6aTaH [LyHYa KYnpok oraj.

X (73.11) dopmynanan w2 —p*=0
6ynranpa TebpaHHWap JAABPH YeK-
CH3/IKKKA aiflaHafH, SAbHU Xapakar
naspuit 6ysMali KowaZu jJeraH XyJio-
ca unkagn. Tervuwunu MaTeMaTHK aHa-

1R3- pacw. J3Nap WYHH KYpcaTapuku, of— p2< 0

' 6ynraHia xapakaT anepHOAMK (HaBpHil

1 Imac) xapakTepra ara O6yJap 3Kam.

By xapakatha MyBO3aHAT XOJaTHAaH

UMKApHAraH cHcTeMa TeGpaHMachaH

¥3 MyBO3aHaT XoJaTHra kaliTh@ kena-

M. 184-pacMia anepHOJMK Xapakat

BAKTHAA CHCTEMAHMHT MYBO3aHAT XO-

JaTHra KalTHILHAArH MYMKHH 6yirad

! MKKK @§n1 TacBUpnrauran, Cucrema 6y
fiyanapaa xaiicH 6upH OHnaH MYFo3a-

g HAT  KAATHWH XoNaTra GOLIAHIHY

» ¢ HapTiapra GorsuKg, Arap cucTema x,

I N CH/KHLI GHAaH XapaKTepsiaHYBYH X0~
' JaThiaH MyBO3aHaT XoJdaTHra Kapal

184- pacst. Ky#ugaru waprra 6yfcyuyBaH v, Gotu-
JIAHFUY Te3JIHK

ool > [xol (B + V 8 — 0})

Ganan XapakaTjaHa Gowiniaca, y BaKTAa 2 3rpH UYMIHK OMAAH TacBHpe
ASHraH XapakaT aMaJjra OLUajH.

A\

74- §. AstoTeGpaHHwINED

CyHyBuM TeOpaHHIL/IAD BAKTHAA CHCTEMAHMHI JHEPrHACH MYXHTHHHI
WAPIUKAHTHHY eHruwra capdiaHaiv. Arap 3HeprHsHUHT GyHAal KaMaitif-
ww Tyapupu8  Typusca, TeGpaunwnap cyHmac TeGpaHuwinapra ainiana-
gm. CHCTeMaHHHT 3HePrHACH TalKapHaH GepHJafuraH TYPTKH XHCOGH-
ta tdagupu6 TypuaHwk MyMKuH. JlekuH Oy TYpTKMiap CHCTemara
yuvHr TeOpaHHwiiapy OunaH O#p xua TakTia OGepHau® TypH/HUWIH Ke-
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PaK, akC Xoina yJap TeGpaHHWIApHH cycafitupur XatTo OyTynnaf’
TYXTaTHO KVAMWH MYMKHH. TeGpaHyBudM CHCTeMa TalKM TabCHpHU. §3m
GoKapu6, GepunaéTras TYPTKWJIApHM V3MHHHI XapaKaTura c03sa0 Ty-
PafiNTaH KWJIMID XaM MyMKMH. AHa Wynpait cycteMa aBToTe6pauys-
yu, y Gaykapaauran cvHMac TeGpaBuiunap aBToTe6pauvmaap ael
aTajajM.. : '

SHr copaa aBToTe6paHyBuM cCHCTeMara MMcoJ cHpatnaa 185- pacM-
Ja 'TaCBHpJIAaHraH MOCJAaMaHM KYpuG uMKalNMK. DruiypyaH SJacThK
NNaCTBHKaHMHT OUp yuM Kyaraamac kM6 Maxkamaanrad. Arap njac-
THHKaHINT 3PKHH YYHHH NacTFa
TopTHG 106opcak, y CYHyBuHM
TeOpaHMa XapakaT KHuJa Ooll-
Jaiigi. Arap naacTHHKa 3HT '
IOKOPH  XoJaT[ia TypraH nafitaa
YHHHT yuHra TOMajHray xHjH6
cyB oku3u6 Kyiicak, TeGpaHuiL-
JNapHH cyHMac TeOpaHMlL/apra
alinanTHpHIUAMH3 MyMKHH. CyB
TOMUHJIAPH NJACTHHKAHHHT YuH-
ra ypuan0 MIUKaJlaHUIL HaTHMKa-
cupa  HykoTnaran  TeGpanuul
SHEPrUACHHH THKNA0 TypaaM.

ABTOTe6panyBuHM cHCTeMara
HKKHHYM MHcoa cHdaTHia coat
MeXaHH3MHHH Kapab uyHKaMHa.
CoaTHHHr MasiTHHTH 9THJIraH pH-
yar — aHkep 6unan 6Hpra Oup
VKKka Vypuatuiran (186-pacm).
AHKepHHHT yunapuia naJeTrta-
nap ae6 atajayBuu Maxcyc RAYHI-
JMKJaapy 6op. THwM roprusys-
YH FHAAMPAK YHH aWJaHTHPHLU-
ra MHTHAYBYH TOW OCH/TaH
8aHXHP éKH Oypanral npy:xkuHa ' :
TabcHpuaa Typaau. bupor Fua- 186- pacw.
AMpaK Kyn BakT JAaBOMHAA THLU-
JAPHHUHT 6HpHM CHJIaH Y. €KMW Gy DaJeTTAHHWHT €M CHpPTHra  THPanMO
Typaau. MasTHHK Te6GpaHranaa Oy naJsieTTa THIUHHHT CHPTH  GYilna6
cupranagd, ®akaT MaaTHMK YpTa XonaTra s#KHH TypraH naiTsiapia-
THHA MNaneTTanap THUJApDHHHT #AYJHHH TYCMaliau Ba 1OPrM3yBuM FHJ-
Avpax 6ypuan6 Y3HHHUHT YCTKH TOMOUH OMNIaH NMaJIeTTaHHHT KHs KH-
A6 KecCHJraH yuH Gyiisia6 cHpnanypud THLIH €pllaMHIa aHKepHM Typ-
Taad. MasaTHUK TeGPaHHLUMNHHI TYJia UHKJH (JaBpH) HuMAa JOPrH3YBUM
FHIIHMPAK MKKHTa THIUTa 6ypunaad, 6ynja naseTTanapHUAr xap OupH
6GUTTaRaH TYpPTKH oJagd. Apa wy TYpTKWIap BocuTacH GujaH KyTa-
PHArAH TOWHHHI €KM OypajraH TMPYMWHAHWHT SHEPrUACH XHcoOMra Ma-
STHUKHUHT MIKaBaHWL Tydaiau iyKoTran SHeprusCHHM THKJIa6 Typh-
JIajH.

FOpattsuu
" dunoupau
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75- §. MawGypui reGpanuuinap

TebGpaHyBuM CHCTeMaja JaBpHil yarapu6 TypyBuM TalukH Kyu (6H3
yuu MaxOyp 3TyBUH Kyd fAe6 aTafiMM3) TabCHDHAA cogHp GyJyBuH
TeGpaHHLLIap MaxOByp STYBYH Ky4y BakT GyiiHua rapMOHHK

[ = Fycos of (75.1)

KOHYH OunaH ¥3rapagH jge6 dapas xHIaflIHK.

XapakaT TeHIVIaMAaCHHH TysfaH BakTAa MaxOyp STYBUM Ky4JaH
TalIKAPH 3PKHH TeOpPaHWLl BaKTHAA CHCTeMaJa TabCHp KypcaTajHrah
KY4/IapHH, SI'bHH KBAa3HIMACTHK Ky4 GHJIaH MYXUTHHHT KAPILM/HK KY4YHHU
XaMm xucoOra osuil Kepak. TeGpaHuLLiap eTapiu Aapamaja KHUHK Aeb
hapas kMG, aBBAJTMAEK KApUWIMIMK KYUHHH Te3JHKKA MPONOPUHOHA
ne6 xucoGniaiiMM3: Y X0/a XapaKaT TeHIVIaMacH KyHHZarHya €3uiaj:

mx =—kx —rx 4 Fycosof,

By TenrnamaHu m ra Takcumsab Ba X XaMAa x JH XaJJapHH 4an To-
MoHra yTKa3ub, HKKHHYH JAapaka/H UM3HKJAH JAucdepeHuHan Teur-
Jamara ara 6yJjamus:

X+ 2Bx+ 02x=f,cosot, (75.2)

6y epma f, = %,’ﬂ = 2r7n 5ca CYHHII KO3((UIUEHTH, ©, = £ _cne-

mn

TeMaHHHT XYCYCHi{ TefpaHHII 4acTOTacH.

IuddepeHnran TeHr1aManap Ha3apHACHIaH MabJYMKH, OHp MKHHC-
Ju Gy/nMaral TeHT/JIaMaHMHT YMyMHil eqHMH GHp MHMHCJH TeHIJIAMaHHHT
YMYMHIi ednMH GHJ1aH OHp MKHHC/H 6YJ/IMaraH TEHrJIaMaHHHT XYCYCHI e4HMH
AHFUHMCHTA TEHT. MabAYMKH, 6HD YKHHCJH TeHIVIAMaHUHT YMyMHIl €4HMH
1{73.2) TenrnamaHuHT YMyMHii eunmH OYaran (73.10) ¢yukuusara ka-
paHr] KyiMparu KypHHHIUTaA 3ra:

x =a,e " cos (0l + o), (75.3)
6y epaa o = |/ o —P% a, Ba o’ nap 3ca MXTHEPUA KaTTaIHKJap.
uay (75.2) TeHrnaMaHHHT XycycHit (MXTHEpHiT y3arapmac Kospdu-

uMeHTnapra sra Gy/Maran) eudMHHH TonHul kongH. Papas KHIaUIMK,
6y euMM Kyiuaaru KypHHHIUra sra GYCHH:

x = a cos (ot — @) (75.4)

(6y xonpa 6owiaurny ¢asand o OWMaH 3Mac, — ¢ OuaaH Gearusa-
rau Kynail). Bekrtopnap auarpavmacu épaamuga (68 Ba 69- § napra
KapaHr) GH3HHHI (apasMMH3 TYrpH IKAHJHCHTA OCOHTHHA HLIOHY XOCHJ
KIVIMIDMMHM3 BA UIYHUHTAEK, o 6uiaH ¢ HMHC (75.4) ¢yHkuusa (75.2)
TeHIJIaMaHH KaHOATJIaHTHPULUKMra UMKOH GepajHraH KHAMAT/apHHH To-
MIUIMMH3 MyMKHH. (75.4) Hu BaxT OVitnua auddepeHurannad, (75.2)
reHr/aMaHNHr GMPHHYH HKKHM XajMHH KYHHMJArHya E3HIIMMH3 MYMKHH:

2Bx = —2Bw a sin (ot —¢) = 2pwa cos (mt—(p—{-g). (75.5)



x = — w’acos (of — @) = w?a cos (of — ¢ + f;—r) (75.6)

(75.2) nman f,cosw! rapMOHHK TeSpaHHLI XyjnAH IDYHZAR YacToTauH
yuTa rapMOHHMK TeGpaHMLHHHT: (75.6), (75.5) Ba ) x == w2 acos (wf—q)
TeOpaHHLIIAPHUHT HHFMHAMCHAAH HOopaT aeraH xyJoca uniaiu. Arap
KelMHIrH TeOpaHHUIIHM @@ y3yHJMIHAard Ba YHT TOMOHTa #yHajran

BeKTOp OusaH TacBupnacak, y Baktaa (75.5) Te6paHHm y3yHJHTH
2Bwa ra TeHr Ba ®?x BeKTOpra HMcOaTaH COaT CTpPe/KacHra TecKapu

n/2 6ypuakka Gypusran BeKtop GunaH, (75.6)
TeOpaHHIL 3Ca w’a y3yHJIHKIArH @?Xx BEKTOp-

ra HucGatan n Gypuakka OypusaraH BeKTop
6unan TacupsianaaH (187- pacm). (75.2) Tenr-
JlaMa KAaHOAaTJAHTHPHJMUIM YuyyH KaHj KH-
JIHHTaH YuTa BeKTOPHHHT HUTHHINCH [y COS f
TeGpaHHLLIHH TAaCBUDJIOBYH BeKTOp OHsaH OHp
XHA 6YJMLIH KepaK. a aMILIMTYJaHHHT KYHH-
Jard wapt 6unaH GearMiaHajuraH Kuiimar-
Japujaruia Gy pekTopaap Oup xua Gynaay
(187- a pacmra KapaHr):

(02 —w??a® + 4f* 0 a? = f2, o
OyH1aH

2fwa [ 5

f*
T V@ = t P
187-a pacM © << ®, xonra TYFpH Kesaju
© > 0, Xoara Termuan 187-6 pacmpan a
HHHI XyJAd WIYHAaH KUAMATH TOMMJAH.

g ——-128wa
Ao
!
[
[
I
187- pacm wyHunraek, (75.4) Max6ypuii :
|
i

(75.7)

TeOpaHMILHMHT YHHU l03ara Keatupran (75.1) 4
MaOyp STYBUH KYu[aH KEUHKHIUH KaTTalHrH =77 T
6y IMHIL @ HHHI KHAMATHHH TOMWIUTA XaM HM- ?
KOH Oepaad. Pacmpan KyliMzard Keau6 uH- [w?-wi)a
Kaju: J
2o
tep = 0p—o? (75.8) 187- pacm.

(75.4) ra a pa @ nuur (75.7) xampa (75.8) dopMynanapaan yukanu-
ran kuiMatnapuid ky#icak, Gup sxuHcaM 6ysaMaran (75.2) Tenrsama-
HHHT XYCYCHl €UHMHHM TONaMH3:

= fo _ 2fo_ Y
x T cos (wf — arctg m%_mz) . (75.9)

(75.9) dyukumsi 6unan (75.3) HUHT AHFUHJMCH CHCTEMAHMHT MaxK-
6ypuii TeOpauuil BaKTHAArM xapakaTWHH HbojasoBun (75.3) TeHr-
JIAMAHHHT YMyMHI euHMHHM 6epazu. (75.3) KYLWIMIYBUM ITPOLECCHHHT
JdacTnabku 6ockHuMpa, TebpaHuiniap Kapop TomaétraH BakTha (188-
pacM) cesuiapau posb YiHaiau. Bagr yTthwm Guman (75.3) Kkywunys-
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4M SKCTIOHeHUMan e k{nafitysun Tydailin Tofopa Kuupas Gopaau ma

eTapymua BAKT YTramfad KefiMH yHH Ttamnab o6opiué eduMpa daiar
(75.9) kywmnyBUMHH OHE KOJMIL MYMKHH.

{llynnah gunu6, (75.9) ¢yuxuusa OGapxapop MawGypuit TeGpaHHML-
napuu upopanap skaw. By TeOpanuiunap uactoTach MaxOyp 3TyBuH
Ky4 uactoTacufa Tenr OyaraH rapMouux TeOpaHHiLnapaaH uGopar.
Maw6ypult TeGpanuinapuuur ammutygacd (75.7) mawOyp sTysuu

A

Tedpanuunay
dapkapaprauy by

188- pacu.

KYUYHHHT aMnmTyjacura npomopuuonals, Depunran teSpanysum (aumg
®, Ba f ra sra Gyaran) cucTeMa YuyH aMIJIMTYga MaxGyp 3TyBuu
Kyura mponopioHan 6ynanu. MawOGypuli TeSpanmunap ¢asa 6jyiinua
MaOyp 3TYBuM KyuJaH OpKaja KoJajH, OYHJA KeYHKHLI KATTaJIHTH @
MamOyp 3TYBUH KY4HHHT uacToTacura xam Gorauk Gynagm {(75.8) ra
Kapaurij.

MawOypuft TeSpaHuluIap amMmAHTYAacH MaxxOyp 3TYBUH Kyd YacTo-
TacMra GOFJIMKAMTM wWyHra ojHM6 KenagHKH, GepHATaH CHCTeMa YuyH
auuy Oyaran Gupop uacToTaga TeOpaHHMLUJIAp aAMILJIMTYJACH MaKCHMaJ
Kuiimarra spumaad. TeOpanysuu cucTeMa alHHKCA WIyHAAR YacToTaH
MaObyp STYBUHM KY4HMHP TabcHpura GepusysdyaH 3xad, By xoadca pe-
3ouHaHC ge6, Oydra MOC yacToTa 3Ca pe3OHaHC gacTtota Jebd
ATaNafH.

Gpes PE3OHAHC YACTOTAHH aHHKAALW YuyH (75.7) QYHKUHAHUHT MaK-
CHMYyMRHM EKM XYJAH LWIYHUHT Y34, MaXPaXKAaTH HJAH3 OCTHAA Typraw
MPOJAHUHT MHHHMYMHHH Tomuw Kepak. Dy udopmanu o G6yfhinua aud-
depeHuHaniab Ba HOMMA TEHTJAUTHPHO, ©pes HH AHHKJOBUH LIAPTHH
TONAMH3:

— 4 (0} — o) o + 8f*0 =0. (75.10)
| (75.10) fi‘gurqéma yuta eunmra sra: @ =0 Ba © = + Vol — 2%

Honara -Tenr eunM MaxpamHHHT MaKCHMYM KMAMATHTA MOC KenajM.
Konran uKKHTa. eunMaan MaudHA COH (MUK MabHOra 3ra Gyamaran
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7/
KaTTanHk cudatiaa (wactota Mandui 6ysmum MyMKu# 9Mac) Tamnal
wGopunagn. llynpaii wuanb, pesoHanc vacTora yyyH OHTTa mufiMat
TONWJTAfN; :

Wpes = |/ @3 —207 (75.11)

YacTotanuur 6y kuiAMaTuHM (75.7) ra K¥iin6, peaowanc BayTHAArH
AMIJINTYA3 YUYH Ky#hnjard HpoRaHn TONamH3;

I{
Qpes = Q—ﬂif_ﬁi:.#—ﬂ; . (75.12)

189- pacm.

(75.12) ra OuneaH MYXWTHMHI Kapwmaura Oy/iMaranfia pesoHanc
BaKTHAArH aMNJNTYla 4YeKCH3NHMKKa aflnanraH 6ynap apu. (75.11) ra
‘6uMHoan 3ca XyAOH wyHaaid wapoutnapaa (B = 0 6ysranna) pesosanc
YacToTa CHCTCMaHHHT @, XYCYCHii Te6paHHuIJIapH yacToTacHra Teur Gy-
JajpH.

Mak6ypnii TeGpaHMILJIap aMNJNTYAACHHHHT MaxOyp 3TYBUM Kyd
yacTOTacHra (€kM XyaaH Wwynnur ¥3u, Tefpanvujap uvacTOTacHra) Ka-
pa6 Yarapumm 189- pacmpa kypcatuaran. Ipaduknaru asnoxupa SrpH
Yu3UKJap, DapaMeTp B HUHI Typan KiliiMaTaapura Termwanaup. (76:11)
pa (75.12) napra Omnoad P ranua Kuuwk G6Yy.ica, GepuaraH STpH uH-
BHKHHHT MaKCHMYMH 10KOpHpOkAa Ba yHraa étazm. CYHMI aHua KaTTa
(2 P>, 6yaranpa, pesoHaHc uyacTOTaHunr Hopacm MaBXyM: 6Yim6
xonaan. by sca myHn aurnaTapuki, Gyupail mapouTaapia. pe3OHaHC
Ky3aaTHaMaiiin — uacToTa opTHii GHJiall Max6ypuii Te6pannIizap aMnaH-
Tynacu GOup Mebépaa Kamasi Gopaau (188- pacmpard macTparu srpu
yu3HKKa Kapanr). (75.7) ¢GyHKUMSIHHHT f napaMeTpHHHT "TYypaH KHH-
MaTnapura Ternuiu  189-pacvaa TacBMpsanran rpaduknapH Tnnamu
Pe30OHaHC YHM3HKJapH Jeinnaiy.

Pesonalc ynaMKhapH XakHaa sHa KyHMAaryHu 9caatvb yTin MyM-
KHH. ® HoJra MHTHAraHaa OGapua 3rpH uH3MKJap HosjaH ¢apkan pa
fo/0? ra, swhn Fo/k ta Tewr 6ynran Ouppan-Gup uerapaenil xuiimatra

MuTHnagM. By KuiiMaT cucTeMawsmr MyBosaMaT XonaTwiian F, yarap-
7



Mac Kyu TabLCHpHAA CHLKHIIMAAH HGOpaT. ® YEKCH3NMKKA HHTILIraHga
Xamma 3Cpv YH3UKJA) acCHMATOTHK paBHIIAA HOATA HHTHAAAH, YYHKH
yacToTa Karra Oysranja Kyy Y3MHEHT fIVHaJMIUMHM Wy Kajap Ted
yarapTpaJHKH, cHcTeMa MyBO3aHaT XONMaTHHAH Ce3WJIapiH Japaxaja
cuku€ yarypmaiign. Huxonar, P xaHua Kiuuk 6yJca, pesoHaHcra skHH
WOfila aMIMTYAa uacrorara Kapa® wuiyHua Te3 V3rapHILHHH, MaKcH-
MYM LIYHYa «yTKUPPOK» OY/IMILMHH Kalla KHAHO yTamus. .

(75.12) dopmynagan cyuuwl 3aud 6ynaranga (apHu P, 6yarau-
Jla) pe3oHaHC -BaKTHAArd aMIJIMTYJa TaXMHHaH Kyiiugarura TeHr GyJa
JH, Ierad xyJnaoca UHKajgH:

~ _fo
Qpes =~ —QF‘I’O—

By udopmann ysrapmac kyu F, TabcHpupa (y f,/@,> ra TeHT SKaH/HIH-
HH OM3 aHHKJAraH 3]MK) CHCTEeMaHHHI MYBO3aHAaT XOJaTAaH X, CHJIMKH-
wHra Takcumnaiauk. Harwkama xyiupardHd Tonamua:

Gpes __ Wy __ 2n_£_Q
Yo 9B 9T A e

[(73.13) dopmyanara xapaur.] Ulynpait kuaub, Q acjanvk pesoHaHc
BaKTHJIA aMIUTYAa CHCTEMAHHHI KaTTaJHK JKHXaTAaH MaxO6yp 3TyBud
KYY aMIJHTY/Aacura TeHr yarapMac Kyd (jakaT cyHHII KHMuMK 6¥.rad
LApOHTAArHHa WYyHAal GYJMIIM MYMKHH) TabCHpHJA MYBO3aHAT XOJaT-
JaH CH/DKMINMAAH Heya MapTa KaTTa 3KaHJMCHHH Kypcatap 3KaH.

187- pacmpan KypuHHG TypuGAHKH, MaxOypuil TeGpaHHuiap ¢hasa
6yfivua MaxOyp ITyBUM KyyJaH OpKaja Kosap 9KaH, OyHAA KeuHKHLI
@ Katranuru O 6unaH ; opacHja éragu.  HHMHT Typau KHiiMaTJiapH-
Ja @ HHHC o ra Kapa6 yarapuiud 190- pacmaard rpagukjaa TacBHp-

T
JIaHraH. @y 4YacTrorara ¢ = O MOC KeJiajH. Pe3onaHc uyacrotacu Xycy-

cuit dactoTapaH Kuuuk Gynagd {(75.11) ra xapaur]. [lemak, pe3oHaHC
naiituga @<<n/2. CyHum 3aud 6yaraHia wpe; =~ @, Ba pe3oHaHC Iia-
poutHga @ HH m/2 ra TeHr ge6 Xucobnamr MyMKHH.

NN s — N

ﬂ=0,Jﬂw,\
ﬂ‘aNUo\
b=005w,

g ! ww, — 2
190- pacw.
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MaummHanap Ba Xap XHJI MHINOOTJIapHH KYpHIIAA PE3OHAHC XOAu-
cacuHM Xxlicodra oqwira TYepu kenafd. DyHpait KypuaManapuuur
XycycHit TeGpaHHII 4aCTOTacH TAalUKM TabCHPJIAPHMHL 4YacTOTacHra MyT-
Jako fIKMH 6ysMacyauru Kepak. MacanaH, xema TaHAaCHHMHT éKH CaMmo-
JIET KAHOTHHHHI CHJKHHHII XYCYCHH 4acTOTacH Cy3HUl BHHTH €KH
rappak 103ara KeJTHpHIIM MyMKHH 6YJjraH Te6GpaHHILJIapHHHI 4acToTa-
cujaH KeckuH dapy KHJIMIH KepaK. Akc xoJjna cuakHHMuLiap (BuOpa-
IuAaap) lo3ara uukub, xanokatra oJM6 KeaHlH MYMKHH. Y CTHAaH
ackapnap cad Topru6 yTaétranma KynpHuk.aap kyJa6 KeTran XxoJsap
Tapuxja MabayMm., DyHra KynpMKHMHT Xxycychil TeGpaHMIl uyacTOTacH
KOJIOHHAHHMHT KafiaM Tauuiaul vacToTacura fxMH 6yaHMO KOJraHJMrH
caGab 6yjraH,

lUly 6unan Gupra pe3oHaHC XO4MCACH KYNHMHuYA, aifHMKCa AaKyCTH-
Kajja, pajHoTexHHKafa Ba Gowikanapia »kyaa oifaju posb YiHaiau.

76- §. Mapamerpuk pe3oHaHc

ApBasru naparpadja kapal® uMKHATAH XoJja cCHCTeMara KyiiHJarau
TallKH MaxOyp 3TYBUM Kyu GeBOCHTa CHCTEMaHH MyBO3aHaT XoJaTiaH
CH/DKMIIMHH 103ara yuKapraH 3Ad. Mabaym O6yauuinya, CHCTeMaHM
Kyu/u paBHija TeOpaHHILra HMKOH Gepajurat 6oLu-
Kaya TallKd TabCHP XaM MaBXyJd 3Kad. Dynpai
TabCHP LIYHAAH HOOpPAaTKH, CHCTEMaHHHr OGHpop
napameTpH TeOpaHMuL1ap OunaH OHP BakTAa NABpHi
paBmuaa yarapap 1. UlyHuur yuydn xam 6y xonuca-
HUHT {34 NapaMeTpuK pe3oHaHC JeiHJamH.

Mucon yuyH 3HT copza MasTHMK — HOra OCHJI-
ray wapya onaiyiuk, Arap MasTHHKHHHT [ Y3yHJIH-
THHM 4eTKH xoJjat/aapia TypraH nalthaa opTTHpub
Ba MaATHUK ypTa x0JaTma TypraH nalT.apja 3ca
KaMaiiTHpH6 NaBpuil paBumja YaraptupHO Typcak
(191-pacm), y xonna MasTHHK KaTTHK TeGpana Gorl-
Jaitan. ByHja MafiTHHKHHHT 3HEPrHACH HWNra Tab-
CHp KypcaTaéTraH Kyu GaxapaguraH Hit xuco6ura 191-pacw.
opTagu. MasatHuk TeGpanaéTraHja MIHHHT TapaHr-

JMK KyuH y3rapu0 Typaau: y 4eTKH XosaTsiapaa (6y XxosaTJapia Te3-
JHK HOJIra aiilaHaJi) KHYHK Ba ypTa xosaTaa (6yHaa MasTHHKHHIT
Te3J MM MakcuMmas) Katra 6yaaad. LUyHUHT yYyH MasTHHKHH y3alTHp-
raH BaKTAard TallKH KYyYHWUHT MaH(Hil MIIM MasTHMKHH KHCKapTHpraH
BakTAa OakapuigafHran wmyc6aT Miira Kaparanja KHUHKpox OY/afH.

Hatmxana Tamku KydyHudr Gup gasp Huuia OaxapraH MM HOJJlau
KaTra 6VJaaiu.
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XBObB
TYJIKHHIIAP

77-8. TYNKMHNADHUHT afacTHK MYXWTAA TapKaIHIIM

Arap snacTHK (KaTTHK, CYyloK €KM ra3 Xo/aTaaru) MyXHTHHHr Gu-
pop Kofinpary 2appasap TeOpPaHTHPHACA, Yy XoJJa 3appajapHUHT V3apa
TabCHPAAHHIIN HaTMXKacHpa Oy TeGpaHMNap MyxWTiaa GMPOp v Te3nuK
6unan 3appajaH 3appara TapkaJja OowmJaiinu, Te6pauum.uapnnur daao-
A2 TapKaJHWl mpoueccH TYaAKkuH Ae6 aTanajgu.

Tyakun Tapkana€Tran MyXHTHHHT 3appanaph TYIKEH OHnaH Gup-
ra Kyumaiian, ynap ¢akar ¥3 MyBo3aHaT xosiaTiapu aTpopHaa TeGpa-
ne6 Typaau XoJioc. 3appajlapHMHr TeOpaHHIUHM TYJAKHH TapkanaéIraH
Bynanmura nucbaTan kanjai fiyHaaranaMrura KapaQ Tyakuuaap 6ii-
MaMa Ba KVHJaJaHT TYJKHHJapra axpaTuaaau. bBjiinama Ttyakmuna
MYXMTHHHT 3appajiapH, TYJKHHJap TapkanaéTraH Hynaauwu 6yinaG
TeOpanagu. KyHpananur Tyaxkuuaa MyXHTHHET 3appanapH  TYJKHHJap
TapKanaéTran AyHaJMmra NepneHankyaap iynanmupna te6panagu. Me-
XaHMK KYHpananr TYaxuHaap daxkaT cAMxM. KapuuaHrura -sra 6yJ-
raH MyXHTAa BYXYAra KeJMmH MyMKHH. LLyHMHP yuyH CyIOK Ba ra3
X0naTHarn Myxutiaapaa daxart 6yinaMa TYAKHHIAD BYXYATa KeJH
MYMKHH, KaTTHK MyxuTaa xam GVitnama, XxaM KYHAanaHT TYJAKHHAAP
BY)XYAra KeJHIIH MYMKHH.
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" Myxutga Kysganaur TVAgMH TapkaJjrad  BagTiard 3appasiapHuHr
xapakaTH 192-pacmpaa kypcatuarau. DBup-Gupuuau % vT macodana,

A'BHM YOpAK TeOpaHMLI faBpH H4YMZA YTajuraH #ysara Tewr macoasa
Typrau 3appasap /, 2, 3 Ba xoka3o connap Ounan Genrunanrau. Cxe-
Maga Hosib Ae6 Kabys KHIMHTaH BAKT MOMEHTHAA TYJAKHH YK Gyiiuua
yanaaH yurra tapkaau6 / 3appara etaad, GYHHHI HaTHKACHAA 3appa
¥3 keTmaan GolIKa 2appanapHH 3prauiTHpHG IOKOpHra Kapab CHJKHIl
Gownafinu. ’

f 2 J 4 J
a " i G T IR r—=X
N ! | | '
T e + 4—o—s ——X
7;‘ \ ,l \____1),_ | 1 ;
D & -} P P
AR T
-g-]' | 'L, : 11—‘—“—‘: % X
[ 7 HEEEL T -
\__. /i % A
r r_‘l___,‘ l s =
| 2 o
193- pacm.

Yopak TeGpaunwt paspu yrrad, / 3appa 10KOpHAArH YeTKH xonat-
ra eTagH; OHp BaKTxa 2 3appa MyBO3aHAT Ba3HATHAAH CH/DKMA GOLI-
nafigu. $lua gopak paBp ytviin Guiaan GHPHHUM 3appa IOKOPHAAH MACT-
ra wapab xapakatiaHuG MyBO3aHaT XOJaTHAAH JTaAH, MKKHHYK 3appa
9HT YeTKM I0OKODH XOsaTHra 3JpHILAAH, YYHMHYM 3appa 3Ca MyBO3aHAT
xonaTupad yMkHO loxopura kapa6 cumkuit 6ownaiigu. Bakrauur T ra
TEHC MOMEHTHAA OMPHHuM 3appa Tyna TeGpaHHuIM UHKAMHH $THO G-
Naju Ba JacT/IabKM MOMEHTAArHAEK XoJsaTHra Kenagu. TYJaKHH BagT-
Huur T momenturaua o7 éysnuu §TH6 5 3appara etn6 Kenagu.

193- pacmaa myxutaa Gyfinama TyJAKHH TapKanaéTramja 3appaJap-
HHHC XApaKaTAaHuwu Kypcatuarad. KyHJanaur TYAKHHHH Tax/IHa KH-
JlaéTran BaKTAa lOpru3niran Gapua Mmysoxasasnapuu 6y xo.ara xam tat-
OuK KUAHUI MYMKHH, Onpor OyHjJa IOKOpHTAa Ba [acTra CHJ/DKMIU/Ap
¥puura yurra Ba yanra CH/DKHW XakHAA ranupumt Kepak. 193- pacm-
RaH Kypunu6 TYypuGauku, GVillama TYJNKHH Tapka.laéTraHga MyXHTAA
32ppaNiapHUHC TYJAKHHHMHT TapkaJull AyHaAMum Gfiinaé v Teanux
Gunan KyuyBdw . HaB6aTMa-HABOAT KYIOK/JAHHMII Ba CHitpaK/JIaHHULIAPU
(pacMaa 3appaapHHHT KYIOKNAHHMIH (YHKTP 4M3HK Ousian ypanrad)
l03ara Keqmb Typap 3Kas.

Tyagur MaBKys SKkaH, MyXHTHHHT 3appajiapH {3NapHHHHT MYyBO-
3aHaT XosiaTiapH aTpodmaa JouM TeGpaHuG TypaaM, Gyuga 192- ma
193- pacMnapran Kypuuu6 TYpHOEMKM, TypJu 3appanap (asa Gyfuua
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CHKUTaH XoJja TeGpaHap skaH. Bup-Gupupan o7 macodana typran
3appajiap 6HMp xHJ (asasda TebpaHajiM (daszara 27 HH KyICaK, y Xxeu
KaHiail TabCHp KypcaTmaiizh). Bup xun ¢asaga TeGpanaéTran ysapo
SIKMH 3appafiap opacHjard mMacopa A TYJKHH Y3y HJIHTH Jeinaagu
(194- pacMra KapaHr, yHAa 3appaHUHT MyBO3aHAT XoJaTAaH & CHIKH-
WH TYJKHHHUHT TapkaJui #yHamMMmu 6yiinaé yiyanagurad x Macoda-
. HUHT QYHKLUsACH CHaTHRa Ho-
v nanauran). TYaKHH y3yHJHTH,
! 4 paBWaHKY, TYJKHHHUHT OHp
JaBp HUMAa TapKariraH Maco-

= ¥  (acura TeHr:

ya
YA Y4 A= o (77.1)

194- pacm.

By Mynocabatga 7' mu l/v 6unan [(62.9) ra kapaur; v — TeGpaHHL-
Jlap yacTOTacH] a/MalTHpCaK, KYHHMJArHHH TOMaMH3:

A =u. (77.2)

CyHrru MyHocaGaTHM KyiuparMua MyJioXa3a IOPHTHO XaM TOMHIIMMH3
MyMKHH. BHp cexkyup wumpa TyJkMH MaHGaH v mapTa Te6panub, Xxap
6up TeGpaHMIMMIA MYXHTAA OHTTA «AVHIVIMK» GUTTA «UYKYPJHK» XOCHJ
kuiagd. Man6a v-teGpanuwr GaxapaéTraH MoMeHTra KenuG GHDHHUH
«AYHTIIHK» v WAYJMHM yThwra yarypagu. Jlemak, v yayHaMKAa v JioHa
AVHTJIHK Ba v JIOHa «4YKYPJHK» ETHIIH Kepax.

Acmupa dakat x ygu 6yiinab érran 3appanapruHa TeGpaHMaciaH
(192- Ba 193- pacmnapaa TacBHpJaHTaHHjeK), GHpop XakMJAaru aappa-
Jap tynaamu tebGpaHagu. TYnakuH mpouecc TeOpaHuw ManGajaH Tap-
Kann6' Ga30HHHT SHTH-SIHTH KMCMJApHHH srannail Gopaau. TeGpanuur-
Jap BAaKTHHHI [ MOMEHTHra eTHO KeJraH HyKTaJapHHHT TeOMeTpHK
ypuu TYyAKHH GpoHTH ne6 aranagu. TYJIkMH ¢POHTH (a3OHHHT
TYJIKHH NPOLECCH Tapka/iraH KMCMHAaH TeGpaHHIUJIap XaJH l103ara KeJ-
Marad KHCMHMHH a)kpaTHO TypyBuYM CHpTAaH HO6oparT.

Bup xun dasapa TeGpaHyBUM HYKTaJApDHHHT FeOMETPHK YPHH TV J-
KHH CUPTH Je6 atanafd. TYJKUH CHPTHHH (Da3OHHHT TYJKHH Tmpo-
ueccH 6ynaétraH HCTaJraH HYKTacH OpKaJH YTKasHwm MyMKHH. Ilemak,
BaKTHHHT Xap OMp MOMeHTHra GHTTa TYJIKHH (pPOHTH MOC KeJjica, TyJ-
KHH CHDPTJIapH 4YeKcH3 Kynm Oysap 3kaH. TYyJxMH cHpT/apH Xapakar-
JanMaia (ynap 6up xui dasaga TeGpaHyBuM 3appajlapHHHT MYBO3aHAT
XoJaTaapH opkanaH Vtagu). TYakun ¢poHTH oMM Kyuub opaju.

TyJ/KHH CHPTJapH HMCTajraH luakjja GYJHIIM MyMKHH. DHT COpza
X0N1a ynap TeKHC/IMK €k cdepa waksmaa 6yaagu. By xonnappa
TYNKHH MOC paBHLIZA SICCH KM chepHK TYJKMH Heiuaamu. Sccu Tya-
KHHIA TYJKHH CHpPTJIapM Gup-Gupura napajsief TeKHCJHMKJAapAaH, cde-
PHK TYJKHHAA 3Ca — KOHUEHTPHK ctepasapian nbopaT 6yaaiu.

_ 1 ByHna 1ernuinH aappanapuuHr myBo3aHaT xomaTnapi 6ap-6npngan vT macodana
CTINUM Ha3apia TYTHJAJH,
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78-§. flccu Ba cdepuk TYAKHHAAP TeHrAAManapu

Te6paHaéTran HYKTAHMHI CH/DKHIUMHH YHHHT X, Y, Z KOOpAMHATA-
Japu' Ba { BaKTHHHI yHKuusicH cudaruaa UDOLANOBUH TEHrIama

E=E(xy 20 (78.1)

TYJKUH TeHrnaMmacH fae6 atanagd. (78.1) dyukuus ¢ Bagrra Huc6aTam
XaMm, X, Y, z KoopAHHaTtanapra HucOaTaH xam [JaBphil Oy/MiH Kepak,
E HMHr { ra HHcOGaTaH [aBpHil 3KAHMHIH Y, X, Y, 2 KOOPAHHATAH
HYKTaQHUHI' TeOpaHHMIUMHH TaCBHpJAraHJHIHAAH KesM6 uHMKafH. Y HHUHP
KoopauHaTaiap GVyilnua naBpuiinMru sca, Gup Oupuaan A Macodana
éTraH Hykrasnap OWp XHJ TeOpaHraHJMrUAAH Keyaud 4HKaH.
Te6Gpaudunap rapMOHHK XapakTepra 0
sra je6 dapa3 KHaHO, SICCH TYJAKHH YUYyH #
§ OYHKUMAHUHT KYPUHHUIMHH — TOMAMIIUK,
Macanann copganauITHPHII YUYYH KOOPAH-
HaTa VKJapUHH X YKH TYJKMHHUHL Tap-
Kamu #AyHaaumm GuiaH  ycTMa-yct Ty-
majuran gkuau6 #ynantupamMu3s. ¥ BakTaa
TYJKHH CHpTJIapH X VKKa TNepneHAHKYJIsp .
6y1aqM Ba TYJKHH .CHPTHHHT Oapua HyKTa-
Japu 6up xua TeGpaHraHJurd yuyH E da-
KaT x 6unaH ¢ ra Gornuk Gynagu:

= (x, f).

®apa3 gunaiiik x = 0 rekucankaa (195-pacM) éryBuu HykTanap-
HHUHT TeOpaHHILH KYHHZArd KypuUHHIUra sra GVJ/CHH:

E(0, ¢) =a cos wf.

HyxTanapuuur x HUHr MXTHEpHA KHAMATHra TEFHUUIH TEKHCJIHKZArH
TeOpaHHILIADYHUHT KYPHHHMIIMHK Ttonmaiiuk., TyakuH x = 0 TeKHo/MK
Ounad 6y TeKHMC/MK OpacHiard HYAHH YTHIUM YdyH

x=8T

195- pacm.

T X
v
BakKT Kepak, 6y epla U — TYJKHHHUHI' Tapkajuul Tesnurd, emak, x
TEKHC/IMKAA €TYBYH HYKTaJApHUHT TeGpaHHmM x = 0 TeKHc/IMKZA €Traf
3appanapHUHr TeGpaHHIIMAAH BakT GYfHYa T ra opkaja KOJIaAH, SAbHH
Kyiluaarn kypunumra sra G6ynapu:
p
E(x, ) =a coso(t—1)=a cosw (t — ?). (78.2)
Wynpait gkuan6, siccH TY/AKHH TeHrJ1aMacH KyHMpjarvya ésuJaju:
X
E=a coso (t—-;).
1 ByHna {lyKTa MYBO3aHAT KOJMATHHHHI KOOp/HHATAJapH Hajapia TyTvJaly.
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(78.2)-aarm t KaTTaNMK X KOOpAWHATa/M NCTajAraH HYKTAHMHT / BaKT
MOMEHTHRArH CH/KUUIMAaH H6opaT. (78.2) TeHwrsamaHH uHkapaéTraHm-
MH3lla TeGpaHHII amnJnTyhack Gapwa HYyKTalapha OHp xun 1e6 tapas
KWIiraH 3puK. flccH TYJAKHH Y9yH TY/AKHH SHEPrUACH MYXHTAA 10THA-
MacarMHa aHa IUYHJall XOMHM Ky3aTHul MYMKHH.

o{l — %) = const [78.3)

neb dapas kumb, (78.2) na Typran ¢asanunr Gupop KpnfiMaTuhn Gen-
riaab onamms.

(78.3) udona ¢ BakT Gunan dazaHuur Gesrunanrau xpfimati Ge-
PHJTaH MOMEHTJA aMalra OWajMraH x ofl opacupary GOFNaHHHIAN

Gepaan. YHjaH —x HUHT KeJMO UMKaJurah KuiMaTHMM andxnab $ass-,

HWHT GepuiraH KHHMaTHHHHl‘ Kyunm Tes/mrunn Tomamus. (78.3) mj:o-
Rann audibepenunannab KyHinjariHy TOmaMH3:

dl-——dx=0,
v

6ynpaH

dx
- =0 (78.4) -
Iynpait Kn.nnd (78.2) TenrnaMaziari TYJKHHHMHT TapKaJTHul Teanu-
ri v ¢a3aHMHr KYuMi TeasurupaaH n6opat akau. Iy ca6abpan Oy TeaJK
baza Tesannru ge6 atanaizd. (78.4) pan (78.2) TYAKMHHHHI Te3su-
rn Myc6at peran xynoca uyukajau. [Memax, (78.2) TenrnamMa x HUHT
OpTHUI TOMOHMra kapal TapkaJyBuH TYJKHHHH ubomanap sKaH. Kapa-
Ma-Kaplid TOMOHra Kapa6 TapKaJiyBuHh TYJKHH KyHHJaru KypuHMLra
ora:

E=a coso(f + 2). (78.5)

Xakuxkatan xam, (78.5) TyakuHHMHT (asacHBH VarapMac COHra
TeHrJalWTHpG Ba y TenraaManu auddepeHunannal Kyinjaruii Tona-

MH3!
dx

dt
6yHnan (78.5) TYJAKWMH X HMHT KamafiMILM TOMcHWra Kapa6G Tapkanaau,
ReTaH xyJjoca YHMKaIH.
flccu TYJAKMH TeWrJiaMachra { Ba X I'a wuc6aTaH CAMMETPHK KYpH-
HHW Gepuil MYMKHH. ByHWHP yuyH TYJKHH coHM neG aTtanyBuM k KaT-
TaJIMKHA KHPHUTAMH3!

= —U,

b= QT" (78.6)

(77.1) Ba (78.6) nan Tyakun conm k, afinanmu (MHKMK) wacTo-

TacH @ Ba TYJKHHHMHT $a3a TeaJNrH ¢ opacuja Kyimpardua MyHo-
caGaT Gop jeran xysaoca WHKagm:

0= (78.7)

LAl
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(78.2) na v unur yuuur (78.7) guiimaty Ounan anMamTupud sa
KaBC HYHra O HH KUPHTHO, SCCH TYJIKHH YUyH KYHMAATH KYpPHHHULLATH
TEH[IaMaHH TONaMM3:

E = a cos (wf — kx). (78.8)

X HHHT KaMafiiiH TOMOHHra l\apaé TapKaJyBuH T)’J’lKHHHHHl‘ TeHr-
Aamacy (78.8) gan daxar kx HUMT o/gMuard Muiopa Guaau ¢apy -
it

Suan chepHk TYIKHH TeHTIaMacHHH Tonmamu3, Xap KaHgalt pean
TiPakHH MaHGan GHpop YeksM yauamra 3ra Oynaau. DHpok, arap maH-
Gara HucOaTaH YHUHr ¥/iuaMiapHAaH aHua KaTTa macodanapga comvp
6VAaaATaH TYJIKUH NpOUecC]apHKH TeKWHpUWl OHjaH uerapaiaHCak, y
Xonaa MauOaH¥ HyKTasuit Je6 KapawiMMH3 MYMKHH,

Arap TYJKHBHHHT Oapya HYyHajuwap 6Viya6 TapkaaHIn Te3Jurd
6up xua 6¥sca, y xonga HyKTaBuH MaHGa XOCHI KWJIaETraH TYJAKHI
chepuk Ofnaau. Papaz Kunahiimk, MaHGaHHHT TeGpaHHuiapy dasacu
©f ra TeHr GJucuH. Y BakTAZ r pagMycaH TYJIKHH CHPTHa 8TyBudt
HykTanap o ({ —r/v) dasa Gunan TebpaHagH (TYIKHH r AYJHH YTHWH
YuyH T = r/u BaKT Kepak). By Xonfa TeGpaHuiuiap aMnaHTyHacH, xat-
TO TYJKHH SHEPrusicd MyXHT TOMOHMAAH IOTH/IMaCa XaM, Y3rapHucus
KosnMaiigd — Maubagan y3oxJalrad capu ljr KOHYHHAT O6HJlaH Kaman
6opanu (82-§ ra i@panr). Hdemak, cdepHK TYAKHUHHHUHT TeHIJIaMacCH
KyRRgaruya KypuHMuira 3ra Gynap SKaH!

=— cosm (t— ——} (78.9)

By epma a — y3rapMac kaTTanmuk 6YauB, YHUHT KHAMATH MauGa-
AaH OHpIMK MacodagarH ammaHTyjAara TeHr. @ HUHT Y/YaMJIMCH aMIJIH-
TYERHUHT Va4aMJMrH OWJAAH Y3YHJIUK VAYAMIMCHHMHT (F HUHC §J-
Yam/re) KynaltMacera TeHr.

UlyHnn 3¢natn6 Yramusku, naparpadHunr Gownga KUAHHTaH dapas-
sapra Gunoan (78.9) TeursaMa MaHGaMMHT ¥JuaMJapuiaH auya KaTTa
Gfnrad r nap YY4yHrHHa TYFPH. r HOJra HHTHJATAHAA aMMJATYAAHHMC
udonacH YeKCH3NMKKA aitnaHangu. DyHpalt HOTyrpy HaTmka uuMKHIHCa
TeHrAaMaHd KHYHK r Jap yyYyH Kyanaé 6ynmacsurid caGa6 6yaaau.

79- §. HUxruépuit AyHaamwaa tapKaaysuu ficc
TYAKHH TEHrJaMacH

AsBanru naparpadaa 6u3 x yxH Hynanauwmga TapkaJysuH sccH
TYAKHH TeHrAaMacHHH TONIMK. JHAM X, Y, z KOOpPAHHATa YKaapH Gu-
Rad o, B Ba y Gypuaksap XOCHN KHIYBUM HYHa/MIUAAa TapKajyBuu
AICCH TYJNKHH TeHr/aMacHHu Tomaduuk. Koopaumata Yku Goumgan
yrysuu Texuciukmare (198- pacM) TeSpaunuinap Kydngard KypuHuwra
sra je6 dapas KuaalauK:

§=acosat. (79.1)
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Koopaunata Gowmzan [ macobana (TraH TYJaKHH CHDTHHHM (TeKHC-
JUriHK) Kypaiviik, By Tekncimkaard teOpandwnap (79.1) Te6panuin-
Japial T = lju BakIra KeuMKajH:

E=acoso(l — Lv). (79.2)

! MM KapaJaéTraH TEeKMCJIHKHMHI HYKTaJapuiH I paiMyc-BeKTop
opkaJH HdoAasaiIHK, DYHMHr yuyH TYJKHH CHPTH HOPMAJHMHHHT n
OMDJIMK BEKTOPHHHM KHDPHTAaMH3. N HHUHUT
CHPTHHHI HCTa/NraH HyKTaCH T pajuyc-
BEKTOpHra CKaJifp KymaHTMacH GuppaH-
6up KuiMaT — [ ra TeHI SKaH/HIHHH
OCOHTHHA KYpHII MYMKHH:

nr =rcosq = /. (79.3)

I munr (79.3) udopacuuu (79.2) ra
Kyin6 Ba Gup BakTla ®© HHM KaBCJap
HyMra KHpMTHO KYHAHIArdHH TONamus:

L

£ = acos(ot — % nr) (79.4)

ofv Huc6ataH & TYJKHH COHMMa TeHr
[(78.7) ra xapanr]. Mouyan k=2m/A

196- pacy. TYJIKHH COHHTa TeHT GYJran Ba TYJKHH
CHPTHHHMHT HopMaJH O6Yinab #yHanrau
k= kn (79.5)

BeKTOp TYJKHMH BeKTOpPH Jeiiunagu. (79.4) ra £ HH KUPHTHO KYiiH-
JAarHHN TOMaMH3:
E(r, t) =~ acos(ot — Kr) (79.6)

(79.6) dynkuus r! paguyc-BeKTOPIH HYKTaHHHT BaKTHHHT f MoO-
MeHTHJAAard OFHIUMHH GepajH.

Hykranuur paauyc-peKTopuiaH YHHHT X, y, z KOOpAMHaTaJapura
ythir yuyH Kr ckajsp KynmaiiTMaHH BeKTOpPJIApPHHHT KOopAMHaTa yiKJja-
pHra mpoekiMsJapH opkaJH HdojanaiiMua:

kr =k x+ky + k.

Y BakTAa fiICCH TYJKHH TeHIJIaMaCH KyHMJard KYpHBHIUTAa KeslajH:

Ex, ¥, & t) = a cos(ot — kyx — ky — k.2), (79.7)
6y cppa, /&, = 2—}? cosa, k, = %ﬁ—t cosP, k, = ?Tn cos ¥.

(79.7) dyHKuua x, y, z KOOpAHHATAJH HYKTAHUHT BAKTHHHT [ MO-
MEeHTHAarH O HIUMHH Hpoianaiau. Arap n x yku OWjaaH ycTMa-ycT
Tywea, y xonpa k, =k, ky =k, =0 Ba (79.7) Tenrnama (78.8) Tenr-
Jnamara alJlaHajH.

1 213- 6etnari n3aoxra Kapawr,
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flecu TYAKHH TenrjamacH Gabian
£ = Rege '™ =¥ (79.8)

Kypunuu:pa éaunagd, GyHaa kymuHua Re Tywmpn6 konaupnanb, 6y
ndonaHHHT dakaT XaKMKHil KHCMM OJIHHAJH JeraH ¢apa3s OnJjaH TYFpH-
JaH-TYFPH KYHHJArd KYpHHHLILA €3HWJafH:

i(ntf — kr)

E = ae (79.9)

80-§. TyaKkuH TeHr.JaMacH

MabayM Gy/uimnga, McTasrad TYJKHHHHHT TeHTJiaMacH auddepeH-
IMas TYJKHH TeHrJiaMacH fe6 aTajqysuH auddepeHnuas TeHrJIaMaHHHT
eunmniaH ubopaT 3KaH. TVJKHH TeHIJIaMaCHHH TOMULI YUyH SICCH TYJ-
KMHHK ndonanobun (79.7) GyHKIMAHHHT KOOpAHHATaJap Ba BakT 6YiHnua
HKKHHYH XyCYCHH XOCHJaJlapUHH Takkocsaiimua. (79.7) Hu xap Onp
yarapyBuM 6yfinya MKKH MapTa auddepeHiHannab, KyiiMgarkH TONamua:

%E’ = —o?a cos(wf — kr) = —o%, (80.1)
gi% = —Fk, acos(of— kr) = —F2E,

9% 9

a—yﬁ = —12, a cos (ot—kr) = —&%E, (80.2)

2
ng = —k?, a cos (ot— kr) = —k% L.
(80.2) TenrsamanapHu §'3apo KYIaMus:
ot |, 0%

o o “oyt + 5 032 = (kzx + kzy + k22)§ = — kL. (803)

Onau (80.1) a (80.3) TenrnamanapHuH Gup-Gupura TaxKOCJaCaK,
KYHHJArHHH TONAMH3:

azg PE ot ke o
Tt T a
2
Huxosar, (78.7) ra 6HH03H—£—Z- =—‘1’—2 3KaHJHCHHAH  Xucobra ouu@

Y3HJ-KECHJT KYHHJATHHH TONaMH3:

o & o 1 o 1
axE "‘aT% 6z§ - dtg' (80-4)

1 By TeHrnamanunr yan Tomonuuu Jlamnac oneparopn A &paamuia MXyamnam-
THPHW MymKhH. Jlanuac oneparopi GHian X, y, z Y3rapyBYUNapHHHr YHKLHACHAad
yAap Gyimua oMuHraH HKKMHMM JapaxkanH Xycycni xocuianap HHFmmaucHuu Sepysun
amaanap TYIIaMM CHMBOJN PaBHIIa GesrinaHasin

s=2l 420 2

Oxt 022"

Jlannac onepartopinan  ¢oiifanannt (80 4) veHraamanu Ky#itlard Kypuuniina
€30I MyMKHH:

1
B=2Z
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(80.4) Tenrnama GH3 KUAMPAETTraH TY/MKUH TEHTNAMACHHHHL V3ri-
Racuaup. Tynaguu Tenrnamacuuu daxat (79.7) pyHKuMArHHa smac, xat-
TO KYHHAArH KYPUHHILAArd MCTaaraH (YHKUHA XaM KAHOAT/JaHTHUPHILH-
ra OCOHTHHA WINOHY XOCHA KHJMIN MYMKWH;

f(xy.2 ) = flot — kx — kyy — k,2). (80.5)

)(,a;gmgaTaH XaM, (80.5) HMHr JHT TOMOHWHAArH KABCMAp MYHAATH
#onakvi { Gunan Geirnnacak, Kyiujarura sra Gynamus:

Of _d] 0Ly B _ 0L s

gt —dtar TP T g 1(80.6)
Xypan myura {xmaoy
Sk Ly iy (80.7)

[ ayg

(80.6) sa (80.7) udonanapun (80.4) Teurmamara - KyiMw #fau  Gunan
= w/k £e6 (80.5) byHKUMA TYAKHH TellrNaMaCHHH KAHOATIAHTHPHILIH-
ra WioH4 XOCHA KHUAHIU MYMKHH.
(80.4) KypyHHIZATH TeH[/AMAHHU KaHOaTNaHTHPYBUH  Xap KaHAad

dyuruus Gupop TyAkuMHHK HboaanaiisH, Oyupa g OMAHaaru  Kodu-

OUEHTHHHUHT TeCKapH KUAMATHra TeHr G6YJraH KaTTaJHKAAH OJIHHIAH
KBagpat Wgu3 Oy TyaxuHHHHT ¢a3a Teanuruuu Gepaau. (80.4) renrna-
MaHHHT eudMHura Kyfmaran, KyiunMua waptiapra kapa6, y éku 6y Tya-
KHH KOCHJ KWIHHHUIN MYMKHH.

81- §. InACTUK TYAKHHIADHHHT TAPKATHUI TE3HrH

®apa3 unafnuk, £ yxk fiynanuwn 6yitna6 6yilaavia accu TyaKuu
tapganaétran 6§ncun. Myxutaa Ganaupnurd Ax ra Ba aCoCHHHHI 1034
S ra Teur 6yarad UMAHHAPHK Xaxu akpatamu3 (197- pacm). x Koop-
AHHATARADH xap xun 6ynrad § 3appanapHMHI CH/DKHILAADH BAKTHHHC
Xap 6up MOMeHTHAA Xap Xuja Gynap

X £ skaH (194. opacmra - kapaur, ydpga
| E x uuar yHkuuscH  cudatia
[ TacBupAaHraH). Arap UHJHHIPHHHT
KOOpAHHATACH X Fa TEHT acOCH PaKT-
HUHT GHPOp MOMEHTHAA § ra CHJ/DKI-
6{rdx+E>0E)  rau 6ynca, y BakTaa x 4 Ax Koop-
’ aunaTtann acoc § 4- At ra cumxuiinu.
Jevak, kapanaétraH xaxM febopma-
uuananagn—y AE ra ysaagu (A5 —
anre6panK KaTTajuk; A§<O 6ym‘aH-

|
(
|
|
\ I_d____l.__ Ja  UMJAHHAD cnKnnaAH) 6KH = HHC-

1
]

ettt
______,_-l?

=2 A
3 2 Guit ysaimwra sra G6ynagu % Kar-
197- pa’cm. : o TaNMK UMAMHAPHHHT  ypTava aedop-

2t4



Maumsicunn Gepann. E QyHKUMA x ra kapaG uusHkaM KOHYH OWNaH ¥3-
rapMaran/iurd ca6abiu UMJMHADHHET TYPAH KeCHMJAPWAard XaxHiul
Aedopmauha Gup Xua GYJMailtzM. x KecHMmaaru e nedopMaunsHu 'r.omml
YUyH Ax HH Honra MHTHATHPHUI Kepak. Jemak,

98

8= i @81.1)
(¢ dynkumna x nas TawKapd { ra Xam Oorymk GVAranamuru ~yuyH 6y
epAa XyCycHil XOCHNa &3MiIraH). E o
Uyswmm  pedopManusch- {' i g’-fza

HHHT MaBXyLJIMTH KHUHK  Jie-
¢opmattusnapaa JedopMann
KaTTaJIMrura nponopuuonan 6y.1-
rad Hopmaja KyuYnaHuur o 6op-
JANrHaau pajonatr Gepanu. (45.5)
6unoan

a
o =fe=E a—i (81.2)

6y epaa E — myxutunr lOwr 198-pacm.
MOAYH.
IJJyHn Kafij KMAMO YTaMH3KH, HHCOMiI AedopMains ’%ﬁ; B newak.

0. KYUJaHHII XaM BaKTHUHT GeJTMNaHraH MOMeHTHAA X ra €orn mg(198-
pacm). 3appanapHHHT MYBO3aHAaT XO/MaTAaH OFHMIUH Makckiman 6yjrax
*oiila etbopMans GHaH KyUJIaHHII HoAra TeHr 6ynanu. 3appanap MyBo-
3aHaT XoJlaTHAaH yTaéTran xoitnapaa ledopMauus GuiaH KyuJaHuULI MaK-
cuMan KuiiMaTra 3pHiagH, wy 6unan Gupra mycdat Ba mandui gedop-
MalUsAAap (ABHH Yy3HNam Ba CHUKHJHLLNAP) HABOAT OWJIAaH aJMALUMHHO
Typaau. llywra moc pasmmpa, 77- § na xaii KuAMHrasuaeK, Oyitnama
TYJAKMH MYXHTHHHT HaB6aT OMJaH aJMalMHUG KeJNyBUH cmlpamaumu
XaMZAa KYIOKJaHHUIapuaas uEopaT 6ynamu.

flna 197- pacMaa TacBHpJaHraH UHJIMHJPYK X2 HEMIa . Mypomaa'r Ku-
JM0 YHMHT Y4YH XapaKaT TeHIJ1aMacHHH €3aiJiHK, Ax HH XyJa KMuHK 16
af ra TeHr ne6 KalyJ KHJHIIHMH3 MyM-
ki, Llununapunur maccacn pSAx ra Tewr, 6y epaa p — pedopmauus-
JlaHMaraH MYyXHTHHHT 3nusHrd. LIHAHHApra TabcHp STYBuUH Ky4 LHJAHHAD
acocHHuKr S 10sumMHr (x4 Ax 4 & -+ AE) ma (x + &) kecumnapparu
HOpMaN KyuYJaHHUIMApPHHHT aiMpMacHra KynaiTMacHra Tewr Oynaju:.

j=sE (& )H e (g—i-)+ i]. (81.3)

) KaTTalMKHH KuuMK O nap yuyH KaTTa anMKJBEK GHaiaH  Kyhu-
+ 6 : .

0JM0 LHJIMHADHAHT Te3NaHHLIH

at
dx

Aard KYPHHHIIAA €SHIU MYMKHH:

), -E) 2@ o
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6y epaa ; : ne6 E HUHr x 6ViiMua ¥ KecuMmjaar¥ HKKHHUH xécnnacu Ty-
myx-mna;m

Ax, & Ba AL kaTTasmksaap kuuuk Gyarausurn yuyd (81.3) udopara
Huc6aTaH (81.4) yarapTupuiunapHd Kyanadivua:

p=5E {1 Z) + Fh x5+ a8 — [ (B) +35¢]| < 5E2F (ax +
+ A8 ~SE To Ax
%

(nactuk nedopmarusi BaKTHAA HHCOME y3aiiuin I 6HpraH anya KHYHK

6ynapu. Wlynunr yuyn AE & Ax, ana wmynu 3nTH6Opra oamnb (Ax 4 AE)
furnaauaa AE Hu TywmpnO xKompupca xam GYnamu).

HBIOTOHHUHT UKKMHUM KOHYHM TeHIJlaMacura wacca, Te3JaHHim Ba
KyuHH KViHO, KYAHAAruHd ToNamu3:

0SAx gtﬁ ~SE%% s 5 S Ax.

Huxoar, SAx ra gMCkapTHpHO, KyHHZar# TeHr/aMara Ke/laMus:

a2 a2
$= £ a,—E (81.5)

Gy Tenrnama E dyukuus y Ba z ra GorqHMK OYJMaraH XycycHil xous
yuyH é3uirad (80.4) TyAKHH TeHIVIAMACHHMHT Y3rHHACHIHP.
(81.5) Ba (80.4) napun Takroc/ab, KyUHJATHHH TONaMH3!

v=l/§. (81.6)

Myugait kw6, GyitlaMa 3MacTHK TYJKMHAApHMHT (ala Te3sHru
JOHr MOAY/HHHUHI MYXMT 3MUJIMTHIa HHUCOATHIAH OJIMHTAH KBagpat Hi-
JH3ra TeHr 3KaH.

Kyupanaur TyJAKMHIAp yuyH XaM aHa WyHgail xucobsaap Te3THKHHHT
Kyitngarn udonacuuu Gepapu:

v =]/§ 81.7)

6y epna (G—CH/MKHII MOAYJH,

82- §. InacTHK TYAKUH SHEPTUACH

flecn G6yiinama TYAKUH TapkanaéTraH MyXHTIA Iy kafap KHYHMK 3Je-
meHTap AV xaxM axpatH6 onamu3KkH, 6y Xa)KMHHHT Oapua HyKTaJapH-
na JedopMauusanap 6uiaH xapakaT Te3/MKJapuHM OMP XHJ Ba MOC pa-

BHLIJA g%— Ba f;T Japra TeHr fe6 osMil MyMKHH OYJCHH.
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(45.15) dqopniysnara 6uHoaH, GM3 axpaTO ONTaH XaXcM KyHMAaruda
3AaCTHK JAedopMaliisi NOTeHLHA/i SHeprusicHra sra GyJaaam:

— Eay= £ (%)*
AE,= "> AV= = (07) AV,

6y epaa e = g—i— —~ HuucOuit y3aiimm, £ sca IOHr Moay.m.
(81.6) ra 6unoan E FOHr mopy/uuH po? (0 — MYXHTHHHT SHYJIHTH,
v — TYNKUHHHHT (pa3a Tea uru) 6uian Hgoganall MyMkHH. Y BakTha AV

X2)XKMHHHT [OTeHLMaJl SHeprHACH Kyiuparnya ndojanaHaju:

= P (o
AE, =& (a_i_) AV, (82.1)
KapasnaéTraH xaxM IIYHHHTAEK KHMHEeTHK SHeprusara xaM sra Gynaau:
=P (€Y
AE, =& (a‘r) AV, (82.2)
8

pAV — XaXXKMHHHT MaccacH, 5 — YHMHT Te3JIHTH),
(82.1) Ba (82.2) mdonanapHUHr HHFMHAMCH TyJa 3HepruaHu Gepajm:

AE=AEk+AE,,=_;_p [(%Y"'vz %Y]AV

AE sHeprusHM y Myxaccamnamran AV xaxmra TaxcHMJacak, sHep-
Mg 3WYJHUTMHBH TONaMH3:

n=p [(§>+v(§)] (82.3)

Heen TyJIKHHHHHI‘ (78.2) Tenrnamacuny f Ba x Oyitnya auddepeHLman-
Jlacak:

73 x
aT_—coasmco (1—7),
ﬁ=—asmco (t—i) .
ox v

By ndopanapun (82.3) gopMynara xyiicak, KYHHZArHHM TONAMH3:
n=p a® o? sin‘e (t — %) =p a’® o? sin® (of — kx). (82.4)

Kyupanaur TYNKHHHHHT 3Heprus SMUNMIM YYyH XaM aHa Inyupail ndo-
Ja KeauO uyuxany.

(82.4) nan xypuHHG TYypHOAMKH, BAKTHHHT xap Gup Gepuiarad MOMeH-
THATH 3HEPrHs 3HYIMIH (a30HUHI TYPJH HyKTajlapuja TypJHuya SKaH.
DBHp HyKTaHMHT y3uja 3Heprus 3uYJMTH BakT OVitMua CHHYC KBaJApaTH
KOHYHH OusiaH y3rapaiu. CHHYC KBaJpaTHHHMHI ypTaya KHiMAaTH sipHMra
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TeHT GEAralurH ydyd 3Heprust 3UUIHCHHUHT MYXUTUHHT Xap Gup HYK-
Tackgars yprava (BaxT GyiMya) kHiAMaTH Kyitugardra TeHr Gynafu:

i = o pal, (82.5)

3Heprlm suusuru (82.4) Ba yHuur ypraua KHAMaTH (82.5) wmyxut-
HHHL @ JWYJIHCH, @ YacTOTAHHMHI KBajpaTHra Ba 'rymguﬂﬂuﬂr a amnan-
TyAacH KBajipaTHra [PONIOPUHOHAN IKaH. Auna wyupai MyﬂocaﬁaT ¢d-
KaT AACCH, TY/IKHH yuyHTHHA 3Mac, GaikM Gollka TypRar T)’JIKHHJTap
YU¥H XaMm YVpUHJIH.

lllyupaét kuau6, TYKHH 103ara KeJafHraH MyXHT K?mmqa 9Hepnm
samacura ara 3KaH. By SHeprusiHH TeOpaHHLIAp MaHGAHAAH MYXHTHHHT
TYpPJH HYKTaJapHra TYNKHHHUHT Y3u Talumb Kenaiu, AEMAK, TY/AKHH y3u
Gunan 3Heprua onu6 opap 3KaH. TyakuH GHpOp CHPT OpKaJ/H PaKT . 6mp-
JUMrH HUMAA TaWMG yTraH 3HepPrus MUKAOPH CHPT OpKaMH YTYBUM S HeE p-
reda oRUMH @ fefianajH. DHeprusi OKHMH CKajsp KaTTavMK 6yauo,
YHUHT §AUaMJHCH SHEPTHA YIYaMJIMCHHHHT BAKTHMHC YIYaMJIHTHCA HHC-
GaTHra TeHr, AbHU KYBBATHHHI y/dYaM/HrHra yXwaiau. Aua wyHra Moc
paBuinaa ® HU spe/cex, 6amm Ba XoKasoJapia ynuall MYMKHH.

. Jueprua OKUMH MYXHUTHHHE TYpJH HYKTaNapHia TYpAH HHTEHCHBJIHI-
Ka 3ra. 6ysmH MymcuH. Da3oHUHT TYPJIH HYKTanapuia 3JHEeprHUsHUUP
OKHW TPOHEeCCHHH XapaKTepyialll yuyH SHEepPrHfl OKHMHHHHT 3HUu-
JHTH JelfaH KaTTaJMK KHUDHTHJIagH. Dy KaTTa/MKHHHT kuiiMaTn Ce-
PUITaH HYKTaAA SHeprHA KyyaéTraH AyHaNuUITa nepneHAUKYJAp HOii-
NawraH OHPJIMK 103 OpKaJi YTYBYH SHEPrUA OKUMUra Tedr. IHeprus
OKMMH 3UWIHIHM BEeKTOPHMHHHT HYHAMMIUM FHEPTHA KYuaéTran iAyHanuw
OMAaH yCTMA-YCT TYWIAfH. -

TyakuH Tapkasiaétras #yHanuwra neprieHaukyasp AS, 103 opkasiu
M BakT Huuga AE sHeprus okuG yTaau, ne6 gapas KH/afIHK. Y xoa-
A2 SHeprHA OKUMHHHHT 3HUIHMH f TabpHdra GHHOAH KyWHMAarura Teur
Gynazu:

AL

AL;KaTTa.ﬂHK AS, cupt opgann Yrysuau sHeprua owumi AD sxaumra-
Hu xucobra osmb, KYAuJAarH TCHIVIMKHH E€3Ui MYMKHH:

. AD

/=35 - (82.7)
AS, 103 opgamu Af BaT uumga acocu AS, Ba Ganauasuru vAf (v —
— TYJKMHHHHT (a3a Te3NurH) 6y/raH UMJIHHAP XAaKMH HYMAArH SHep-
tus oxu6 yramu (199- pacm). Arap uunMuap-
HUHC Oapua HyKTajapHaa 3HeprHs IHUJIHCHIM
6up xua ge6 xucoGjaui MYMKHH OJiHuin
YUyH YHHHT VyJauamsiapd eTapiu Japaxana
KHUUK. (AS | Ba Al napHHHI KHYHKJIHCH XHCO-
6ura) OGysaca, y BakTaa AE Hu 3Heprus
IMUWIMTH 4 HHHC  UHJHHAPUHHT  Xammura
(y AS,vAt ra TeHr) kymaiitMacy cudatupa.
TOMHIU MYMKHH:




AE = UASi DA".

By AE uwur uponacunn (82.6) dopmynara kyficak, xyhu:arsuw vona-
MH3:

) =uv. (82.8)

v ¢a3a Tesmurnnu fiyHaMMLM TYIKHH Tapraiume fgynasmum Guman
(oRepruasuur kyumu ffHasnmu 6maan xam) yctdma-yef TywsyBwi  Bex-
TOp pe6 Kapal, WyAHAarKHEM ESULIMMH3 MYMKHRH: ‘

i =uv. (82.9)

Oneprusl OKHMH SHUJMHIH BeKTOpPHHM OHpuuuM MapTa OyioK gyc
¢usurn H. A. YMoB KupntTan 6ysm6, ywH Y MOB Be KTOpPH AeO ava-
gaagu. (82.9) sexkTop 1 SHeprus 3HUNMrH KaGH da30HMHT TYpAH HYKTa-
sapraa Typju4a 6yaH6, (a3soHHHT GepHiraH HyKTaCHAA 5Ca CHHYC KBa-
ApaTH KOHyHM Ounan yarapagn. YHuHr Yyprava wmiimata (82.5) mm
xHeofra onramjia KyHMaarura TeHr: '

Jpr=uv =5 pa*w?v. i (32 10)

Arap GasoHHHr GMPOp HyKTacHia j HUHT KHiiMaTH MabjiyMm G6jJca,
Iy HyKTara MCTaAraHya opHenTHps1aG skoANATHPUATaH KHunk AS 103
opKaJu YTyBuUM SHeprus oxHMHHK Tomuw MyMkud (200- pacm). ByHuRr
Y4y AS HUHT j BeKTOpra meprieHMKYJISp Te-  Ag n
KHCJIMKKA NMPOEKUMACHHH Tyiunpamus. [Tpoek-
HMAHMHI KarTaaura AS | paBlianky, kyihuaa-
ruya Gyaamgu: '

AS, = ASeos a, 82.11) -

o .
6y epna o — AS ra jTkasuiran nopMan n AS,
6unan j BekTop opacHzark Gypuax. 200- pacw.
AS Kuuuk Gyaranaurn yuyn AS opxanm okaérran oxum .AS, opxa-
JH OKAETTaH OKHMra TeHr fe6 oMMl MYMKMH. AS, opKanu OKaéTran
OxMM 3ca (82.7) ra GuHOaH Kyimaarura Tenr:; A

A(I) =jAS_L.

AS, uu ynwnr (82.11) xuiimatn Onian anMawiHpcax,
AD = jAS cosa.

AmMo / cosa KaTTaimk j BekTopumMHr AS 103ra yTHaswaras n
BopMan AyHamMum Oyiina6 TAlIKHJ 3TYBYHCHHMHI Y3rWHACHMAWD:

Ja =] cosa.
Hemax,
AD =/ AS 82.12)
20 €M MyMKHH,



Ulynpait kuauG, kuduk AS 103 OpKajnM JTyBUH SHEPrHs OKHMH
VHHMHT 304/MrM BEKTOPMHHMHT HOPMas TalUKMJ 3TYBUMCHHMHT AS ra K-
HaiiTMacKHra TeHI 3KaH.

Hxtuépuéi S CHDTHHMHI HMCTairaH HyKTacHAAru j HH Ouaran xo0/442
ury cupr opkann YTypud D sHeprHs OKUMHHM XMCOG/A0 UMKApUUI MYM-
kuu. Iy maxkcagma cHpTHH InyHAafh Kuumk AS yuyacTkanapra TaKCHM-
JaiMU3KH, YJIapHUHT Xxap OHPHHHM siccH Je6 xucoOnall, J BEKTOPHHM 3Ca
xap 6up AS uerapacuia KaTTalHK XHXATAaH XaM, AYHAIMII KUXATHAAH
XaM yarapmac je0 xucobJail MyMKHH OyJjcuH. Y BakTAa xap 6up AS
yyacTka opkaau YTyBun snemeHtap AQ oxumuu (82.12) dopmynara aco-
caH xucoOna6 uugmin MyMKHMH. Bynpga j, nuur xap 6up AS yuys ¥3
KHAMaTHHY OJMLI Kepak; j, HHHT KMAMATH 3ca j BeKTOPHMHT AS Typ-
raH WOHparu guimaTura Ba Oy I03HMHC j ra HHcOaTaH OpHeHTALIMACHTra
Gorauk 6yaann.

S cHpT opka/i YTYyBUH TYJHK OKHUM 3/1eMEeHTap OKHMJAPHHHT HHFHH:
IUCHUTa TeHr 6yjajau:

@ = X Ap= D, ja AS, (82.13)

By 6u3 TonraH udoaa takpu6ufizup. @ HMHI] aHHK KUAMATHHH To-
nui yuyH Gapua AS napHH Ho/ra MHTHATHpHML Kepak. Bynaa (82.13)
AUFHHAM MHTerpaJjra aiiylaHagu

o=/, ds. (82.14)
S

6y unTerpan 6yTyH S w3 6yiinab onvuuuu kepak. (82.14) dopmyna
CHPTHHHT TYDPJH HYKTa/JapHAa SHeprusi OKMMH 3HYJIMCH GHJIAH Uy CHPT
OpKaJ# YTYBYM SHEpPrusi OKUMH OpacHAard GOFJaHUIUHH GepajH.

CepHK TYIKHHHHHT TYJAKAH CHPTH OPKAJIM YTYBYH SHEPTHS OKHMH-
HH XHCOOJAH/HK. DHeprusi 3HYJAHTH OKHMMHMHI HOpPMaJ TalUKHJ 3TYB-
YHCH TYJKHH CHPTHHHHI (apya HyxTaslapuaa OWp XU Ba Kyiuaaruaex
ypTaua guiimaTtra sra Gysnanu:

1 2
Jn = zpa o v?

o 4
(a, — T¥axunHuHT Man6ajaH r macodagard amIIMTYAACH).
(82.14) na j, ysrapmac KaTTaJMKHH HHTerpas umopacunau TallKa-
pura uYukapcax, Kyhupard Kypmmmra Keaagu:

Dy pr =jT,,S = 7 (af w?v 4 nr?,

Arap TyJIKMH 3HepPrusicH MYyXUTAA IOTH/IMAaca, HCTW/IraH pajHyc/H
cdepa opraaH yTyBYM YpTaya oKkuM OHP XuJ GYJIMIIH Kepak.
Oy = 271007 va® r* = const,
Bynaan cdepuk TYJAKHHHMHT @, aMIUIMTYJacH TYakWH ManGadraua
6faran macoda r ra Teckapu HpomopuxoHas skad [(78.9) ra kapaur].
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78- § na 6M3 TyJMKUH SHEPrMsiCH MYXHT TOMOHHAAH IOTHJ/IMaraH
LAPOHTAArHHa SICCH TYJAKHHHHAL aMIAHTYAAcH yarapMac OVJHMUMHH
KAt KHIM6 JTran sguk. AKc Xosja MaHGajaH y3oKJjalraH capu TYJ-
KHHHWHT MHTEHCHBAMIHM acTa-CeKMH Kamas Gopaju—TYJKHHHHHT CYHU-
it Kysatuaap. TaxpuGa OyHHal cyHMII SKCITOHeHLMaJ KOHYH GuJsiaH
coqup OysminnmHu kypcatagd. Dy TYJKHHHHUHT aMnJMTyaacH x macoda-
ra kapab a =a, e " KoHyH GHiau KaMmasi GopuLIMAaH fanonat GepanH.
llemak, ficcH TY/NKUHHHMHT TeHIVamacH KyHHAarnya KypuHHiura sra
BKaH:

E=aoe™ cos (of —kx). (82.15)

Y KaTTaiMK TYJAKHHHUHT CYHNII KodhpuuHeHTH (EkH
AYNKHHHUHT 0THIHWY Ko3dhdULHeHTH) fefinnaau. YHUHT §14aMIurH y3yH-
JMK yJsuamaurura Teckapuaup. LLyHM TYWwyHHG oJHIl  OCOHKH, § ra
TeCKapH KaTTalMK TYNKMHHHHT aMIJIMTyjAacH Kanjad macodana e map-
Ta KaMalHIIHMHHM Kypcataad (TeGpPaHMIUAPHUHT CYHHMIU KO3(QHIHEHTH-
Hu B GunaH Takkocsaaur. 73- §).

(82.10) ra moc paBuwpa (82.15) TYNAKHHHHUHT MHTEHCHBJMIH X Ma-
codara kapalb Ky#nparuya KoHyH OuJiaH Kamast GopanH:

Sgor =L gpr o e-2rx, (82.16)

IOTyBuM MyxuTaa Tapkanaétran cepuk TYJAKHHHHHT TeHrJaMacH
KyAunars Kypunuiwra sra Gygaanu:

E= a"—:’ Cos® (t — %) . (82.17)

83- §. Tyaxkuunapuunr wHrepdepeHuuAcu sa AufpakuMsicH

Arap myxutaa 6up BayTna OMp HeuTa TYJKHH TapkaJjaérran 6y.J-
ca, Y X0/Ja MyXHT 3appafapMHHUHF TeGpaHMILM 3appanapHHHT Xap Oup
TYIKHUH aNOxMAA-aJOXHIA TapKajaraH BaKTAArH TeGpaHUUIIADHHHHI Ceo-
MeTPHK iMruHAnCcHaaH ubopart 6ynap skad. [lemak, Tyagunnap 6up-6upu-
HH OyamaciaH TYrpufan-TYFpu KViuuaap skaH, TawpubagaH kesaub
yuKaguraH 6y UKp TYAKHHAADHHHT cymepnmo3aviuusa . (KYmuauw)
npuHuunu ae6 aranagu.

Arap MyxuTHMHr xap Oup HykTacujard aidpuMm-afipuM TYJAKHHJIAp
103ara Keatupran TeGpaHHMILIapHUHT (hasanapk (apkH yarapmac 6y.ca,
TYJNKUHAAp KOTFepeH T Aeiinnagn., Pasiuanku, hakaT Gup Xua yacToTa-
JIM TYJIKUHJIAPTHHA KOTePeHT GYJIMIUIM MYMKHH,

KorepeHnt TyJaKuHnap KyIUKMATaH BakTaa MHTepdepeHUL U 1 XOQH-
cacH 103 Oepapu. DBy xoamMca wwyHgaH uOopaTkH, TebGpaHHIap 0ab3u
HyKTasnappa Oup-OupuHM KyuyaiitHpca, Oowxa HykTanapaa saudviail-
THpajH.

1 Tyaknn amomiTy racHivir amac, GaaKi Y I HUTEHCHBARTUHLIT KAMABIUIIHIL Xa-
paKTepnaiuran KaTTanukid 10Tannm Koapduuuentn fe6 atanca Tyrpupox 6ynap 31u.
By Kattamik 2 y ra TeHr,
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®asanap dapxu yarapmac 6yaran O,.8a O, nykTasuh manfanap (6ynaan
MaH6anap y3napH XOCHJ KWATaH TYJKHHJapra yxima® KorepeHT ManGa-
sap feb IOpHTHNIaAH) TapKATaéTTaH MKKHTa TYJKHHHA TEKILNPaiiinK,
TYNKUHAAPDHHHT Xap GMpH XOCHN KHJAETTaH TeOPaHMLIAPHHHT WKKa/gs
€H XaM 6np xus fiyHanmuura sra (6yHMHT YuyH TYJIKHH ManGanaph opa-
cnparn Macopa ManGanapaan OepuaraH HykTaraua 6yJrap Macodapau
aHya KWuuK OYJMIIM €KM TeGpaHMIINApPHMHT fyHanawn Man6a Guaad
Gepniran HyxTa €TraH TeKHCJMKKa MepneHAHKyasp GYJHIIM Kepak) je-
TaH WapT OMJAH MyXWTHHHT OGHPOpP HYKTAcHJarH HaTHXABNH TeOpaHHiI-
HHM TONAHJHK.

O, Ba O, Man6anapHuHr TeGpanuil ¢asanapn Moc papulaa (o! +a;)
Ba (wf + a,) napra Tenr 6yncun. Y BakTAa GepuaraH nykranaru Teb-
PaHMIL KYilHAArd TeGpaHHILAADHHHT HHFHHAMCHTA TeHr Gyaapm:

E, = a, cos (of + o, — kry),

“Ea =a, cos (ol 4 ayg — fry),

6y epAa G, Ba Q,—TYJKHHJAPHUHT TEKHIMPHAAETTaH HYKTALarH aMmiH-
TYAaNapH, k—TYJKUH COHH, r; Ba ry—TYNKHH MaHOanapuaaH Gepusran
HyKTarasa 6yaran macoda.

Kyingary mapr 6unaH aHuxJaHaguray TebGpauHuisap Gup-GupHuHK
KyyaiTupagn

kiry,—r)—(a, —ay) = + 2an (n=0,12,..) (83.1),
Ba HaTHWXKAaBHH XapaKaT « uacToTain Ba (@, + a,) aMnJMTyAajH rapMo-
HHK TeOpanmiugaH u6opar GyaMaizny.
Kyinparu

k(ry—r)) — (o —ay) = + 20 (\n + ';—) (n=0,1,2,..) (83.2)

IIAPTHH KAHOATJIAHTHMPAJMTaH HyKTajapaa 3ca TeGpaHMmAap 6up-GupHuK
aaudnallTHpaJH Ba HATHXAaBHil xapakar [@, — a,| aMIJNTyAaau rapMo-
WK TeOpannmwaan ubopat 6ynamn. a, = a, Gynran xycycuii xonna 6y
HyxTanapjaa TeGpaHuw GyaMaigy.

(83.1) Ba (83.2) waprtnapnan

ry —r, = const (83.3)

Jlerad XyJoca YMKauH.

AvannTuk reomerpusgan (83.3) tenrnama doxycaapn O, Ba O, HyK-
Tasapfa €TraH runepOONaHUHT TEeHrJaMacHAaH MOopaT IKAHJHTH Mab-
aym. Hlynpafi xuan6, teGpanuwnap Gup-GMPHHH KydalTHpaauraH Hyk-
TaJapHUHI TeoMeTpHUK YpHM rtunepGosianap ownacunaH nbopaT 3KaH
(201- pacm, 6y pacM a; — o, =0 x0n yuyH yusuarad. TyTall uH3MK-
sap 6unan TeGpanuiap 61Mp-GHPHHH KyuyalTHPaAMraH KoiNap, MYHKTHP
uusMKIap OunaH 3ca — TeGpanuwaap 6up-6upunyu 3audramrTMpagurat
MOHAap KYPCATHATaH).
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Tyakuunap y3 #yamnga TY'CHKKa ydpaca yuu aisianuG yraau, By xonu-
¢a gudpakdua - feiiaagn. JubpakudsHuir {o3ara KesMuueH [ofi-
re#iC MPHUUMITMIA aCOCAaHHG TYIMYHTHPHW MYMKHH. By npuxuun Tyaguu
POHTHHUHT BAKTHWHI { MOMEHTHIA MabayM O6Y/araH BasHATHra acoc/a-
46 ¢ 4 Af BaKT MOMeHTHIArH TYJIKUH (PONTHHH scawl ycyanHu 6epa-
pu. Toftrenc mpunuunura OHHOAH TYJKUI XapakaT eTu6 OGoprad xap

LAt

t

201- pacm. . 202- pacm.

OHP HYKTI HKKHAAMYH TYAKHHJAD yuyH Mapka3 Oyaub Xu3MaT KHAALH,:
6y TYJKHHAAPHY YpabG oaraH 3rpH YU3HK KCIHMHIH MOMEHTAArH TYJIKHH
pouTuHUHr BasuaTHHU Gepanu. (202- pacM, MyXHT GHD KHHC/H 3Mac—
TYJIKMH TE3JMCH PACMHHMUIC [MACTKH KMCMHAA IOKOPHTH KHCMHATHAAH Kar-
TapoK ae0 dapas KUIUHALH.)

Tewkau AccH TYCHKKA yHra napanien 6yarad TYIKHH (PPOHTH Ty-
waétran 6yacun (203- pacm). Tiofireic npHHUHOHra OHHOAH TYJIKUK
(POHTHHHHE TeLUMKKA pynapa KeJyBUH KHCMHHUHT Xap GHP HYKTacH
OUp MHUHCIH BA M30TDONMHK MYXHTAa chepHK LIaK/ara sra Gy/rad MKKH-
JNaMyd TYJKMHIAp yuyH Mapkas Gysub xusmar wuiagd. Hkkuaamuu
TYJAKHHAAPHH Ypab OoAyBuM 3TPH YH3HK uM3CaK, GU3 TYJKHUH TYCHKHHHIT
KUprorMjian aitnanuG jTub, TEMKHHHT OPKACHAA TeOMETPHK COsi COXa-
cura (pacmpa Oy COXAHMHC Yerapajapd myHKTUP 4H3UK GHJaH K{pcaTHi-
rai) Kupué GOPraHAMCHHM KYpamus,

203- pacm.
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84- §. Typryn TyAKunaAap

Mkkura 6Mp xun aMnaMTyjpanu 6up-OkpHra kapa® #yHajarad sccu
TYAKUHAAD Y33PO KYLWIHATARAA JKY/a MyNHM HHTephEPeHLNA X0aHCACH Ky-
satmnagu. HaTtwkana rosara kenysud TeGpaHMa ripolecc Ty pFy H T Y-
KUH Aeimnany. Amanana TYPFYH TYJIKHHJAp yJap TYCHKJApiaH KaiiTran
BaKTJapAa losara keiagu. TYycHKka Kenu6 TyluaéTraH TYJakHH Guiad
yHTa KapliH KenaéTraH KaiTraH TVJKHH Oup-OHpHFa KYIIMIMG TYPFyH
TYJKHH XOCHJ KHJIALH.

Kapama-kapuy iiyHanvuuiapia Tapkanaétran HKKHTa sICCH TYJKHH-
HYHT TeHrJaMaJapuHd é3afJinK:

E; =a cos (of — kx),
E, = a cos (ot 4- kx).
By MKKH TCHMJlaMaHH ¥3apo KYIUHG Ba HaTHXAHH KOCHHYcnap M-
FUHIMcH GopMyJacura acocan Y2rapTHpHO KyHugarMHU TOIaMM3:
E =&+ E;= 2acos kx cos wf.
TyAKkMH coHM R HM YHMHT 2 s:i/A kuilMaTh O6u/laH anMalITHPUG § HHHP
njomacura Kyimngarvua KypHHH GepHlli MyMKHH:
£ = (22 cos 2 ) cos ot. (84.1)

(84.1) TeHrnamMa TYpFYH TYJKHH TeHINamacHAMp. YHAaH KypHHHO
TYPUGAMKH, TYPryH TYJKUHHHHI Xap 6Mp HyKTacHia yupawlaéTrad Tya-
KMHJIAPHHHT YacToTachra TeHTr yacToTa GuniaH Te6panHuumiap comup 6y-
Jagu Ba 6y TeGpaHHILJMADHHHT aMIUIMTYJacH X ra GOFJIHK SKaH:

X
aMIJHTYyIa = ’Qa cos 2m T ’

2ni=x4nn (n=0 1,2 ..) (84.2)

TeHTJTHKHH KaHOaTNAaHTHPYBUH HyKTaJjapia Te(paHHULIap 4acToTacH
MakcHMasl 2a KuiiMaTra sSpuiuagd. Dy HyKTanap TypryH TYJKHHHHHT
AYHrauKknapn jpge6 artanagd. (84.2) waptaaH AYHIVIHKJApHHHT
KOOpAMHATaNapUHUHT KUMaT/apH KeJHO uuKaam:

Kagur =2 naes (n=0,1,2 ... - (84.3)

2n{—=i(n+—;)n (n=0,1,2...)

TEeHIVIHKHH KaHOaTJaHTHPYBUH HYKTajlapia TeGpaHHILIAD aMIOJAMTYJacH
HoJra aiiiaHaiM. By HykTanap TYpryH TYJKHHJIApHHHT TYTYHJapH
Jeitunagd., MyXUTHHHT TeOpaHuulilap TyTyHIZa »KOHJaluraH HyKTaJapH
TeOpanMaiigu. TyryHniapHMHr KOOpAMHaTalapH KyiiMpaarn kuiiMaTjapra
sra:

tp=x(n+4)e  (a=0,12...). (84.4)
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(84.3) Ba (84.4) cdopMynanapiaH KYIIHH ARYUIVIHKJAP opacHiaru
Macoa XYAAH KYIWHH TYrynaap opacufiarn Macoda kabu A/2 ra TeHr
jeraH xysoca uMgaid. [yurauknap G6unan Tyrynsaap Oup-Gupura Huc-
6ataH 4yopaK TYNKHH y3YHJMCHTa CHJIKHTCaHIHP.

Slna (84.1) TeHrnamara MypoxaaT KHJAHJHK. (2a cos2n%) Ky-

maiitMa HOAMbL KMiMaTHAaH YTaéTraHAa Y3 HIIOPACHHM Y3rapTHpaiH.
[yura Moc paBHIIga TYTYHHHHT TYPJIH TOMOHJapHiard TeGpaHHLinap-

Tyeyn Toaynw  Tyeyu Tyeynt
) ! ' |

204- pacm.

HUBT (asacH 7 ra dapk xuAand, SBHH TYTYHHHHT TYpJH TOMOHJ/apHaa
€TraH HyKrajap kapava-kKapiud casanapaa TcGpanagu. Mkxura kyunn
TYCYH opacujard Gapua uykranap cuugas paeuinga (ApHH GHp XHA
tdasana) tebpanand. 204- pacMaa HyKTaJiaDHHHT MyBo3aHaT XoJlaTHAaH
OFUIIMHMHI «OHHME1 (oTocypaT/iapH» TacBHpaaHrai. BHpuHuHM «doTocy-
paT» OFHMILJIAp 3HC KaTTa a6coMOT KHiMaT/apura SpUIUTaH [aiTra
terumin, Keiinnru «dorocypatnap» uopak AaBpra TeHI BaKT OpaJlHK-
napuna onuurad. Crpeskanap OuJiaH 3appaflapHUHT Te3/MKJapH Kyp-
caTHJTaH.

(84.1) Tenrnamanu x pa f OViinua puddepeHunannacax, 6us My-
XHTHHHT JedopMauusicH GHNaH_3appasiap Te3/HIHHUHT y3rapHill KOHYHH-
HH TOMaMu3:

o9t

e=gz =— 2 2%‘ a sin Zn:— cos wt, (84.5)

£ =37E = — 20a cos ani sin wf. (84.6)

(84.5) Tenrnava nedopmauns TYpryH TyakuHHuH, (84.6) 3ca — Tessmk
TYPFYH TYAKHHHHY Hdojasiaiau, By TeHrnaMasapHHHT KYPHHHIOMAAU Te3-
JIHKHHHF TYTYH Ba AYHIJIHK/JaPH CH/KHUIHHHT TYTYH Ba JYHIJIMKJapu Oh-
JiaH YCTMa-yYCT TYLafH, JleraH XxyJocara KeJamHs: febopMallMAHHHE TYrYH
BAa AYH[VIMK/IapH 3Ca MOC DaBHLIAA Te3JIMK Ba CH/MKHIUHHHT JYHLJIHK-
Japu Ounad  yctma-yct Tywagu (205- pacm). & Ounan & MaKcumas

"KWiiMaTra spuliraHja & Hoara ailiaHagu Ba akcuHya. Llyura moc pa-
BHWAA OHp AaBp HuUMga TYPFYH TYJKUHHUHL 31eprUACH HKKH  MapTa
rox GaTaMoM foTeHuMaJ 3Hepruara (y acocaH TYJNKUHHHHT TYTYHJapH
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EHMA3, AbHH AedOPMAUMAHMHT AYHIVIMKNAPH KONJAlITaR €pAa Mymac-
camnalagn), rox 6atamMoM KHMHeTHK SHepruara (y acocan TYAKWHHHHF
AYHFJMTH €HWJa, ABHH TE3NHKHHHT JYHTJHTH OKONJALLraH -eplia My-
JKaccamsialiann) afinanaan. Hatwkana SHeprus xap OMp TyTynian yHra
KYIWIHA AYHIJHKJApra Ba AYHTAMKJapAaH KYLWIHH TyryHnapra kyumG
Typagh. TYJAKMHHUHT HCTaJraH KecHMUZa ypraua SHePrHf OKHMH HoJ-
Fa TeHr,

85-§. Topuunr TteGpannum

Hkkn yun Mmaxkamnanras TapaHr TOpAa KYHAaJanT TYJaxuHJap
yiroTiiica, TYpryH TYJKHHJap t03ara Kesdagy. bByHaa Top Maxkamnaan-
FaH YuJapHza TYTyHJap KoiJawHwH kepak. lllynnur yuyH Toppa

dakaT APUM TYAKHMH Y3YHJMTH TOPHHHT
y3yHaurura 6yTyH coH Mapla HucGaTaa
| . 6y/iras Ty IKMHNAPrHHA Ce3UNaPAH UHTEH-

3 CHBVK GHNIaH 103ara Kenagu (206- pacm).
13 4 DBynzaan Kyimaard wapT keou6 unwapu:
A 2

0 l=n§ €Kk A, =~

(n=1,2,3..) (851

. V
e

6y epaa [ — Topuuur yaynaurn. (85.1)
TYMKUH Y3yHJMKJapura xyHmjari wac-
TOTaNap MoC KesajH:

vﬂ:%n:?illn, (n=l,2|3l"')

(v — TYNKUHHBHT Basa Te3Jury, y Top-
HHHT TapaHIJIMK KYuura Ba TOp y3YHJHK
OHPAMTMHHHT MacCacHra, sbHH TOPHHHT
b ¥ YH3HUKAH 3HUJIMTHTa GOFIHK).

. v, YacToTaslap TOPHHMT XYyCYCHH
Tyeyn & /{mmmmg TeGpaHHW YacToTaJjapH Jelnna-

Kabapukaun € Ty2yn € an.  Xycycuit  yactoTajap, MabayM
6yaminnya, acocHii yacToTa aeO aTanys-

Y KYiHAaTH

£ -

205- pacxt.

yacToTara Kappaam uncbatna GJnap
9KaH. n =2, 3 ... napra MoC KeJyBuH
yacToTasap obepronsiap (6upnHuM 0Gep-
TOH n = 2 ra, HKKHHYH 00OepToH n =3
ra Ba X0Ka3o, Moc KelaaH) ae6 araja-
M. YMYMRI X012 TOPHHMHT TeOGpaHHUIH
Xap XHJl XyCYCHH wuacToTaqum GHp Heua
TYPFYH TYJKHHMAPHUHT  KYLIWIML#aaH
ubopar. ‘ ’




86- §. Honnaep adipexTy

dapa3 KUIAWIMK, S/1aCTHK MyXUTAa TYyAKHH ManGanaas Gupop. ma-
coasa MyXUTHUHr TeOpaHULIJIAPHHH Ce3yBUM (yHH OH3 NMPHEMHHK He6
araliMus) KypuiMa oiinaurat 6yacun. Tyakuu MauGau Guaan npu-
EMHHK TYJ/IKMH Tapkanaérran MyXHTra HucGaTaH Ky3Fa/Maca, y xonaa
NpuéMHUK Kabyn Ku/aéTraH TYJAKUHAAp 4acToTacH MaHGaHHHr v, TeH-
paHHLI yactoTacura TeHr OysnagH. Arap MaHGa €KM TPHEMHUK, EKK
6y/mMaca HMKKaJacM XaM MyXHTra HHcGaTaH XapakariaHaérradH 6yica,
y BagTAa MPHEMHMK Kaly/ KHMaéTraH v uyacToTa v, AaH hapk KHJIHIIK
MyMmkun. Dy xoauca Honnaep sddekTH ge6 opHTHIAAH.

Copnanuk yuyH npuéMHHK OunaH Mak6a y.iapHH GHDJIALLITHPYBUH
TYFpH un3nK OfiiiaG xapakaTnanagu fe6 dapas guiamus. Arap ManGa
NPHEMHUK TOMOHra Xapakariana€Trad Gysica, MaHGAHUHT U, Te3JIMTHHH
mycbatr Ba MauGa npueMHHKp,aH Y30K1aWaéeTran 6ynca——maﬂ¢mu Aed
xucoOsraiiMus. Xynau wydra YXwail arap NpUéMHHK MaHGara sIKHHJ/a-
waétran 6Vnca, NMPUEMHHKHHHI TEMMrH U, HM MycGaT Ba NPHEMHUK
ManGajan y3oxnawaétran 6ysaca—Manduii 1e6 xucobnaiiMus.

Arap man6a kyaranMacmaH v, yacTorta GunaH Te6GpaHaétran 6yica,
Y Xo/na MaHGa v,- TeGpaHulinH Gaxcapa€TraH MOMeHTAa GMpHHUM Teo-
paHULl ApaTrad TYJKHHHUHT <KHppacH» MyxuTaa o #ys yThwra yary-
pagu (v — TYJKHHHHHT MyXHTra HHcGaTaH TapkaJjuwr Tesquru). [lemaxk,
mau6a Oup CeKyHJ HuMAA spaTraH v, <kHppa» OWNaH «uyKypuaiap» v
Y3YHMKAA woltnalain. Bopay-to mMan6a MyxuTra Huc6aTau v, Te3HK
6unan xapakaTnaHaérrad 6ysica, y BakTna MaHGa v,- TeOpaHHIUHH Oa-
MapaérraH MOMeHTra Kesau6 OMpHHUM Te6paHHUI sipaTraH «KHppa» Mait-
Gajau v —u, Macodana 6ynagu (207- pacm.) Hemak, v — v, y3yHaHK-
Ka v, JoHa «K‘uppa» Ba «yyKypyaniap» ofinauaiy. Ulymmr YUYH TYJs

v

~

Y, mefpanue
207- pacu.

KHH Y3YHJIMCH KyifMjarara TeHr Gynaau:

A= L= (86.1)
. Yo

U Y3YH/MKKAa KaH4Ya «KHppa» Ou/aH «UyKypua» CHFCa, Ky3raaMac
npUEMHUK éHHAaH GUp CeKyHAJa LiyH4a «KMppa» Ba «uyKypua» YTajH.
Arap npuéMHHK Unp Te3NMK OHJAH XapaKkaT/iaHca, Yy Xoana Oup ce-
KyH[-a TeHT BaKT OpaJIHTH OXHpHFa Kesub, Y Iy BakT OpaJMIHHHHP
GOlMAa YHMHF XO3HPLH XofaTHIaH v Macopaja TYpraH «uyKypuaHH»
Kabya gunagu. [Uyapaél xumu6, npuéMHHK OuMp ceKyHAAR U + Uup
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(208- pacM) ysyH/MKKa CHFaJMraH «xHppajap» Ba «uykypuyaJapra» Te-
FHLLVIH COHJarTH Te6paHMLIapHH Kalya KWIM6 onagy Ba KyiMjaaruua
yacToTa 6uyiaH TeOpaHalu:

+ tn
v= T (86.2)
(86.2) ra A nuur (86.1) udopacuny Kyiub, KyHNAATHHH TONMAMM3:
. U-tunp
V=Vog (86.3)

(86.3) dopMynara GHHoaH NpPHEMHMK OuJiaH Manba yJap opacH-
JarH macoda KHCKapaguraH KHauO XapakaT/jaHTaHja NPUEMHHK KabyJ
KHJaJMraH. yacToTa v MaHGaHMHT v, YaCTOTaCHiaH KatTa 6ysagu. Arap
MaHOa O6MJaH nNpPUEMHHMK opacupard Macoda opTca, v 4acToTa vy JaH
KHUMK 6ynaju.

'\
(—
}

!

Y MEopaH i
208- pacwm.

Arap manGa GunaH NPHEMHMKHHHT XapakaTH #yHa MUK yJapHH
6MpJALUTHPYBYM TYFPH 4YM3HK OuJiaH yCTMA-yCT TyluMaca, Yy BakTia
(86.3) ¢opmynamaru vw Ba Unp JAPEM MaHOa Ba TMPHEMHUKHMHI Te3-
JMKJADHHHHT KYpcaTWIraH TYFpH 4YH3NKKA TpoeKIMsJapH el Tyuly-
HHII Kepak.

87-§. Tosyw TyaxuHnapH

Arap xaBoja Tapxanaérran 3JaCTHK TYJKHHJAPHHHT yacTOTACHA
taxMHHad 20 pan 20000 2y opanmrupa 6yaca, y Xoa4a yJap WHCOH
KYJOFHAa TOBYIW cearHCHHM Yyiirotapu. LIyHuHr yuyH yacTorach aHa
Iy KypcaTHIraH verapaja é&TraH MCTajFaH MYXHTAAarH 3JlacTHK TyJ-
KHHJAp TOBYIU TYJKHHJIADH €KM TYFpHIaH-TYFPH TOBYII Ae6 aranaim.
Yacroracn 20 ey paH KHuMK GyaraH snacTK TYJKHHJIAp HH$paTo-
pyw ne6 artanagu, uactoracu 20 000 2y nan karra 6yaraH TYJKHH-
aap yastpaTtopyw JAefiunagy. Hudpa- Ba yanTpaTOBYIIJIApHH HH-
COH KYJIOFHM SLLIWTMaiiaH.

a3 Ba cywoxJMkiapgard ToBylW TYAkuHM (akaT 6yiinama TYJIKHH
6VMIWKM MYMKHH Ba TajMa-rajl KeiyBuM CHKWJMII B2 CHHPaKJAHHLI-
JappaH n6opat Gyaapu. KaTTHk »xucMiapaa TapkanaéTraH TYJIKHHJAp
xam OViinamMa, XaM KYHAaslaHT OYJIMIIH MYMKHH.

Opnamnap kaly.n KMATaH TOBYIUJIAPHH YJIADHMHT IOKCaKJ/IMIH, TeMOpH
Ba KaTTHKJMIMra apa6 6up-6upuzaH cdapr KHJIaaHM. AHa wy xap Gup
cy6bekTHB 6axora TOBYII TYJKHHUHMHT aHHMK (PH3MKaBHH XapakTepuc-
THKaCH MOC KeJajH.
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Xap KaHzal peall TOBYLI OAJHH TapMOHHK TeGpaHMLI 3Mac, GaJiku
MabJyM duacToTasap TymnaMura sra 6ysraH rapMoHuK TeGpaHHlliap-
HHHT HMFHHAHMCHAAH HOopaT. Bepu/raH TOBYLIAA MIUTHPOK STYBUH TeG-
paHHILIAap vYacToTalapH TYMjaMH TOBYIUHHMHT aKyYCTHK CNeKTpH
pe6 atanagu. Arap ToBymga v’ gaH v” raya MHTepBajjard Gapua
yacToTara sra OyaraH TteOpaHMILIap MIUTHPOK 3TCa, Y XOJija CleKTp
TyTall CReKTp JeiiMnaau. Arap TOBYII V;, Vv, Vg Ba XOKa30 AHCKpeT
(apHH GHMp-GHpHAAH YeKJNH HHTepBaJiap OH-

JlaH ampajraH) dyactoranH TeGpaHHILIAPAAH .

TallKKJI TOMraH 6yca, cneKTp YH3HKAM CeKTp |
Jeivnagn. 209- pacMpa TyTaw (ioxopupa) Ba
Yu3NK (macTaa) CrheKTpJap — TacBHPJIAHTaH.
AGcuucca yxu Gyiinua v TeGpaHull vacToTa-
CH, opAinHara YKH 6ViiHua YHMHT HHTEHCHB-
aurn I gyiunraH, ]

[[loBKMHAAp TYTall aKyCTHK CMEKTpra sra,

Uusnk cnekTpaH TeOpanuwnap y éku 6y pa- {
L I_L 1 l v

D ye v

paxajna "10KCaKJHKIATH TOBYUI Ce3TUCHHH Yii-
FoTagu. ByHzail TOBYLI OXaHTAOpP TOBYLI Aeiiu-

JajH.

OxaHrgop TOBYLUHHHT IOKCAKJHIH aCocHii Y Vo Y Vs V;...
(3Hr kwnumk) uactora (209- pacmparu v, yac-
TOoTara KapaHr) Ounaan Genrujanagu. O6ep- 209- pacw,

TOHJAPHHHT (SBHU Vv,, v, Ba XO0KAa30 yacToTa-

JM TeGpaHHLINADHUHT) HUCOUH HWHTEHCHBJIHTH TOBYLUHMHI paHr-6apanr-
JUTHHH €KM TeMOpHHH Oearumnaiimu. Xap XuJ1 Myanka ac6GoGnapu
yiFOTagHral TOBylLUJAp TYpJM CMEKTpan Tapkubra srajiurd, Macana,
HalHH CKDHNKa €KH poasijaH TOBYIIH OpKAIH GapR KuANIra HMKOH
Gepanu.

88-§. Tosyw TYAKHHJAPHHUHF Fa3japiard Teaguru

[asnarn snacTMK TYJKHH Ta3sHUHT (asoja rasmMa-ran KenyBuH CH-
KHJHII Ba CHApaKJaHULI coXaJjapuiaH Hbopat. demak, 6ociM (asoHuHr
xap 6vp HykTacHia ypraya p KMiMartujan (y TYyJKHH ByK 6yarad na-
POMTHArK TasHHUHT GOCHMHMra TeHT) KaBpHil paBuuna Ap ra oru6 Typa-
mu. Iynpait KMM6 Gas3oHMHT GHpPOpP HyKTacHgarn GOCHMHHHT OHMI
KMAMaTHHM KYHAHZArH KYpHHHIIAA €3H1 MYMKHH:

p'= p+ Ap.

Tosyw TynkuHu x Yku GYilna6 Tapkanaérran 6yacuu. 81- § na Gua
KaTTHK MYXHTAA 3JaCTHK TYJAKWHJIAD Te3NHTHHH ToMaéTranja KHJraHu-
MHU3JleK, TasHHHT OGanaupiurn Ax Ba acocH S ra TeHI HWJIMHIP lIaK-

JHIATH XaMHHH Tekluupamua (210- pacm). By XaxM HuHaard rasHuur
MaccacH pSAx ra TeHr, 6yHAa p-— TYJKHHJAHMaran rasHMEr 3HUJHTH.

1 102 - pa 103- § nap yprannaranzan kefiru Gy mnaparpaimi sna Oup 3cra onm
No3NnM. ’
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Ax Kuusk GYACAHAUTH YUYYH {IHJIHHAPHUHE. .0apua HyKTaJlapHAa .Te3na-

aHWwAM GHP XHN Ba:;'t—a._,§ ra TeHr je6 xucoGsall MyMKUH. '
[a3HHHT X@amMHra TahCHP KYpcaTaérran f KYYHH TOpHUI YUyH L(H-
amuip acocHuuHr S jo3unM (x 4 E) Ba (x 4 Ax 4 & + AE) xecumnap-
’ Jard GOCHMJIapHMHT afiupMacHra Ky-
naiiTmMacuni oM Kepak. (81.5) dop-

£ §_ji1€' MyJIaHH TOMHMIL BAKTHAA KeJTHPrau
(T MY /IOXa3a/1apUMH3HH TaKpop/1ab Kyiin-
i » ! LACHHH TOMAMHM3:
' 7
ﬁ—’l f=— g% SAx.
| plreE redx &+ [(81.5) dopmynanu uukapaérranu-
JJ A L &4t musga Af € Ax neb dapas Kurauu-

{ rUMH3HM 5cnaTu6  Yramuz.] Llyupai
! KHJHO, Ta3HHHT  apaTHO OJIMHraH
I KAKMHHUHT MACCACHHHU, YHUHT Te3.1a-
!J HHIWMHK Ba YHra TabCHp 3TYBUH
LLo_i- KYYHH TONAMK. DHAH ra3HUHr Oy
* ’ XaWMH yuyH HbIOTOH HMKKHHYH KOHY-
X HHHHHT TeHIVIaMacHHH é3ali/IHK):

5
——rt S
L

x+Ax
0% op’
(08 AT =—% 5 A,

210- pacm. aHt
S Ax ra guckaprupcak,
9% op’
e (88.1)

By Tonuaran AddipepeHuHan TeHrJaMaja MKKHTa HOMabayM ¢yHX-
mis § Ba p’ umrTHpoK sTaad. TeHrJamaHu equin yuyH Oy QyHKuHs-
NapAaH OWPHHH PKKPHYHCH OpKasiu Hdojanaul Kepak. DYHHHT yuyH

' )4
FasHHHr p° OGOCHMH OW/JaH YHHMHI Xa)XXMHHHHT HHCOMH y3rapuiuH

°
ox
opacuard OGOFMAHHIUHKM TONAUINK, DBy OoF/aHHUI Ta3HHHT CHKHJHIU
(Gkn xeuraliuiu) TPOECCHHUHT XapaKTepura Gorauk. ToByuwr TYJKHILU-
Ja Ta3HWHT CHKHJMLI Ba CHiipakJalliwaapu OGUPH-GHPHHHHT KeTHAaH
Wy Kajap Te3 IOpaJiHKH, HATHKAaja MVXHTHHHL KYIUHH yuyacTKaJapH
Gup-GHpUra UCCHKJMK GepuG yJarypa oamaig, LyHuHr yuyH npouecc-
HU aguabaTuk ae6 xHcobJaml MyMKHH. AAnHa6aTHK mpouecc yuyH ras-
HuHr Gepurad MaccacHHHHr OOCHMH OHJIAH XaKMH opacHjarH G6Oraa-
Huw (103.4) ¢opmyna 6unan upoaananagu. UIyHHHT yuyd E3i MyM-
KHHKH!

p(S Ax)' =p' (S (Ax + AR)) = p’[S (Ax+ g—EAx)]T =



6y epaa y— rasmuAr YarapMac GOCHMIATH HMCCHKJMK CHFMMHHMET - ya-
rapMac XaMMJaru HCCHK/MK CHFMMMra nucGath. By tenrimxam (SAxh

ra KHCKApTHpCaK,
p 0
p=p (l + a—E)T.

®apasra acocan g/—f—((l SKaHJHrHaan  doiinananus, (1 + 375)1 Hipo-

ad . ..
JlaHHEE HHHT JapaxanapH OyiHya KaTopra €AMH3 Ba KHMYHKJHK Aapa-

JacH 10KOpH GYJram xaanaphM Tawna6 oGopamus, HaTukaja Kyhupa-
rM opMyJIaHH ‘TONaMH3;

AT 9
p=p(I'+ V).
By Tenrnamanu p’ ra HucGaTaH euamus:
/ ok !
s =P (1 -2 (88.2)
V+v30

Tonuaran wmyHocabaTaas ocoHrMHa Ap HMHT MGOJACHHH TOMHIIMMHS
MYMKHH; .

’ V)
Ap=p—p=—w£- (88.3)

¥ —O6upra KUK coH Gyaranjurn yuys (88.3) pam \g%l:: ,ATP )

[Hynpaii KuoHo, g—i«l WIAPTHHHT U3NK MabHOCH GoCHMHHHT Yprava

KUAMATHAAQH OFHIMH OOCHMHMHF Y3HIaH KYN MapTa KAYHK SKaWJIMIHHK
6ungupaay. By xak¥kaTan xaM wyHzah: armochepa GocHMR p TaxMH-
nan 10° mm cuM. ycTyHura TeHr 6yaraHfa KyAe KOTTHY ToBYLLIap
Y4YYH XaM XaBo GOCHMHHMHI' TeGpaHHMIl amnautyaacH | mm cum. ye-
TYHHJAH OpTMalian.

(88.2) uu x OYiinya anddepeHunansiacak, KyiMpaTHH} TONaMH3:

op’ _ 2L -
= VP o
anon‘r,%%,- HUHT 6y TonmusraH guiimatnnu (88.1) dopmynara kydcak,
a‘z& P a2§
3 ~yp B (88.4)

audpepeHnHan TEHTJIaMaHH TONaMM3.

1
1 By x&1 wapr yuyn Jpunan 6yaran TFx® { —x dopmynagan doiipa-
RQHDMK.
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(88.4) uu (80.4) Ty UH TeHrsamacH OHJIGH COJMMUNTHPCAK, TOBYLL
TYJM(UHNAPUHHAT Ta3Jard Te3JMTH yuyH Kyilugard HboZaHu Tonamus:

= ]/ g (88.5)

(p Ba p — TYJAKHMHJIAHMaraH ra3HuWHT OoCHMH OunaH 3UUJMIH  SKAH/M-
THHH 3CJaaTHO YTamua).

HabwvaTan Kaparanga TOBYLIHMHI rasfgard Tesnurd Gocumra GoF-
JHKJIEK Tylosaav. BHpox aciupa GyHpait sMmac, yyHKH ras 6ocHMu V3-
rapraifia YHHHT 3MWIMTH XaM yarapaiM.

Oparparn 0ocHMJIapia Cas/apHHHT XOCCAJIADMHH KyH@MIard TeHraa-
Ma AxwHd udopanaingH:

_m
= & RT, (88.6)

Oy epma m — V xammparu rasuMsr maccacu; u — | MoJb Ta3HHHT Mac-
CacH, y Ta3HUHT MOJIEKYJIAD OFUpJMCHra TeHr, [asHMHT m MaccacHHH
yHUHC V XamMHra TaKcuMm/acak, p SHYJHKHM TOMWIIMMM3 MYMKHH,
(88.6) Tenrnamanu m/V ra HucbGatan eucak
=m _pbk

P=V =rT
By suunukHuur ndomacuuu (88.5) ra kyiicak, TOBYIIHUHI Ta3gard
Tea/MIH yuyH Ky#iujaard Qopmy/aHd TONamH3:

YRT (88.7)

38

DByHAaH TOBYLUHHHI Ta3gard Te3quWCH Temrepartypara Ba [a3sHH Xapak-

TEPJIOBYM Yy Ba |t KaTTa/JMKJAPHHHI KHiMaTHra GOFJHK GYJHIIMHH OH-

JMW KUAMH 5Mac. ToBYWHHHT rasgars Te3guMrH GocuMra GOFJIMK 3Mac.
Monekysanap MCCHKJ/IMK XapaKaTHHHHT ypTaua Te3/MIH Kyiduparuua

udonananagu [(106.17) ra gapaur]:

ERT
UMo.u = V

By dopmynanu (88.7) 6uian TakKocnacak, TOBYLIHMHT raggaru v Tes-
JIMTH MOJIeKYJIaJIapHHHT YpTaua Te3nMrura KyMHpardua OOFJaHTaHJIMIH-

HH Kypamus:
U = Dwon V%‘ (88.8)

Y HHMHT XaBO yuyH |,4 ra TeHI KHAMATHHU KYHCaK, U3/Ouon O6Y-
MajM. Y HHHT MakcMMaa guitMaTh 5/3 ra Teur. By Xonza v == %/g Uuon.
lynnait KUAnO, TORYIUHHWHT ra3fard Te3JIMIH MOJIeKY la/lapHHUHP HCCHK-
JMK XapakaTH ypraua Te3JHTHra SIKUH 9KaH, GHUPOK Y, AOMM Uon JaH
04p Heua mapTa KuuHK GyJjaaiu.

Yit Temnepatypacu (TaxuuHad 290°K aGconoT TemmepaTypa) yuyH
TOBYIIHUHT XaBOJATH Te3JHIMHH TaKpHOaH TOMai/MK. XaBo YyuyH y =
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= 1,40, p =29. Yuupepcan ras JouMHiiCH 8,31-]03 He/KMONE - 2pad
ra Tesr. by xuiimaTnapuu (88.7) dopmynara xysiinuk:

T 1,40-8,31.103.
v = ]/w; = V 40-8 39 (°-2%0 = 340 m/cex.

U HHHT 6M3 Tonmrad kHfimaTn Taxpuba HyaM OWJIAH TOMHAraH KHA-
Martra skuH. MonekyJasp oFup/MrH ManayM Tasfa TOBYLUIHWHT Te3JH-
runH yaualb, (88.7) dopmyna €paamuaa ¢ HH — ragHuar yarapmac Go-
CUM Ba ¥3rapMac Xa)kKMAAard MCCHKJIHMK CHFUMJAPHHUHT HHCOGAaTHHH
TONWII MYMKHH. AMaqnétpa aHa wy ycyJuaH ¢olifiajaHunain.

ToByw jMcnepcusara sra SMac/Hury, ibHH YHHHT Te3JIMTH yacToTara
kapab YarapMmac/ur¥ AMKKaTra casoeop daxkTaup. Bopau-io aHa WyHAaai
GoFnaHMl MaBxyj OGyaranfga HYTK spatuil MYMKHH Gyamaran, xap
XOJZa YHHM spaTHII KYAa KuiMunalrad 6ynaap sau. Iy 6unan Gupra
Kyii SWHTHO poXaT/aHWl MMKOHHMATHAAH XaM Maxpym 6ynap sauk.

89- §. Toeyw! Ky4yuHHHT HIKajacu

ToByw TYAKHHJIAPHHUHT MHTEHCHBJHTH 1e6 TYJAKHH y3u OuaaH oanb
1Opran SHeprusi OKHMH 3HUJMTHHMHT VpTaua kuiimMaTra aiitnaagu. Tya-
KHH TOBYII Ce3THCHHH YHFOTHIU YYYH SLIMTHII yerapacH ae6 aTasyBuH
64pop MHHHMaJ HHTEHCHBJHKKA 3ra OV/HIIM KepaK. DINTHUI yerapa-
CH XaMMmaza Xap Xxua O6yaub, TOBYLHHHI uyacTtotacura 6orauk. Opmam
kynorn 1000—4000 2y opacuparu uactora/u TOByLIJIapra ¥y/a cearup 6y-
Jagd. YacToTaHHHT Oy COXacHia >UIMTHUI Yerapac TaXMuHan 107°
apefcM?.cex ra TeHT. Bowka yacToTajapia SWIKTHLI YerapacH IOKOpH-
pok 6ynaan (211- pacMparu nacTKH SrpH 4HM3HKKa KapaHr).

! {
2 _10° 120 45

em’can 19 [ Jeou cesuw vezapacd 3
7'k Js0
/0.'”[' Y
10| \ Juwmuuws veeapacs ] 4
w7 120
W u [ 140

20 200 2000 20000 24

211- pacm.

UnrencnBink Taxmuuan 103—10* spejcm®-cex atpodmpa 6yaranpa
TYJKMH ToBVLI cudaTHAa ce3naMail Kosaad Ba KyJokAa ¢axaT OrpHK
Xxama 60CHM CE3THCHHH YHFOTanW. VHTEHCHBJHKHMHT aHa IUyHAaj ces-
TH YWFOTAAMTaH KHAMATH OFPHK Ce3Hll yerapacH pae6 aranapd. OrpHx
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Ce3WLI - YerapatH XaM SLUMTHLI YerapacH xabu uyactoTara Gorami - (211-
pacMaard OKOPDHIH 3TpH YH3MKKAa apaHr, 6y pacMAa KesiTHPHJat
ypTaya HOpMas SIIMTYWYH KYJNOKKA TEruLujH).

. CyGbextnB GaxonaHaguraH KATTHKJMK TOBYLI TY/KHHJIADHHMHI M-
TeHCHBJINTHIA KaparaHjaa aHuya CeKHHpox Ycaau. MHTeHcH3smk reomer-
PHK_ mporpeccHst OViiuua Ycranga KaTTHK/AMK TaxMHHaH apudpMeTHk
nporpeccust 6yiinua, AbHH YM3MKAM Ycagu. AHa IUYHra acocaH KATTHK:
JHK gapakacH L GepuiraH TOBYLUHHHT [ HHTEHCHBIMIHHHHI Gouinaii-
rHyn fie6 Kabyn KuaHHran J, MHTEHCHBIMKKA WHCOATHHUHT Jlorapudmu
cuaTHAA anukiaHagd:

L=lg -f;- (89.1)

Bowinanruu uxTeHcHBAMK [o= 1077 spe/cm-cex ne6 KaGysn KuauHa-
au. Ulynunr yuyd swuthwr yerapacu Taxmunan 1000 ey wactoraga
Ho.s atpodupa éragu (L =0).

(89.1) dopmyna Gunan aHHKNAHYBUM KATTUKJMK AapaxacH OHPAWFH
6ea pe6 atanagu, Opatai: ynaan 10 MapTa KMuMKpor GUpPIHKNApAAH-——
Jeunbennapaan (06) doiigananunagu. Paswianku, L HUHT peuuSennap-
Ja YJauaHagural xuéiMaTH Kydugara dopryna Gunan udogananand:

L =10 Ig }0 - (899)

Vctanran ukkuta I, Ba I, MHTEHCHBIMKNADHHHT HMCGAaTH XaMm je-
nHbesniapaa udogasariiiy MyMKHHJIHTHHE 3CaaTHO YTamus;

Ly=101g f—: (89.3)

(89.3) dopmynara acocan feuuGensiapia THAKUH HHTEHCHBJIHTHHHMHP
6upop Hyajga Kamaiiuwi (CYHMIIH) XaMm fenuGesnapia udgoaanaHMLIK
MyMmkuH. Macasan, 20 96 — vntencuBauk HuHr 100 mapra kamaiirau-
JArdHu GHMPaTH.

TyagnH ogaM KyJaorupa TOBYLI CE3THCHHH VIAFOTA 0MafiuTaH WHTEH-
CHBJMKNAPHUHT OyTyH coxach (107° pgan To 10?1 3pe/cm®.cex raua)
KAaTTHKAMK Aapawacuuuar 0 man 130 96 wHiiMatnapura moc Kesanu.
3- kanBanja 6an3H THIMK TOBYLIIAp YUYyH KATTHKJAMK AapaMKacHHUHD
TAXMHHHH KH{IMaT/JiapH KeJJTHDPHJTaH.

ToBywl TYAKUHIAPHHUHT 3HEPTHACH KYAd XaM Kuuak., Macanawu,
arap OHp CcTakaH CyB KAaTTHKJAHK Aapaxacd 70 96 6ysrau ToByw Ta-
KMHHHUHT YHFA TYWAETraH 3HePrusACHHU TYAHK foTagu (6y xonpa Oup
CeKyHAJa IoTHAraH 3Heprus Muggopu 60-1002 spz/cex ra TeHr Gyna-
AM) ne6 tapas KuiIcaK, Y XonjJa CYBHH Yil TeMmepaTypacHiaH To Kail-
HATYHYA HCHTHW! YYyH YTTH3 MUHL fiHAra fIKHH BaKT Kepak OynajH.

Tosyw Tyaxuuaapu uuTeHcHBIHTH [ GunaH OGOCHUMHHMHL TeOGpaHHIL
ammamrynacu (Ap), opacupary GOF/aHHMLWIHH Tomail.MK. By naparpad-
HUHT COLUMAA MHTEHCHBIMK [ SHeprHs OKMMHM 3HYJMTHHUHT ypTaua Kuite
MaTura TeHr pe6 scnatH6 yTran daMk, Y xonga (82.10) ra Guxoan
KyAHJaruud €3ULU MyMKHH;

[ =jppr = %pa”w’v. {89.4)
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0y epaa p — TYAKRHIGHMArAH Ta3HHHT QUUJIHFH, @—MYXHT dappanapw-
RUHT TeGpaHMLIIapH aMIUIMTYAack!, AbHK E—KaTTaJHKHANT TeGpaHuIL-
Jlapy aMIJMTYAAcH, @ — YacToTa, U — TYJKHHHHAT ¢alzapuil Te3nuru. -

d-manaBan

Tosyw xapaKTepucTRKACH K.:n’_nn(nm( ~ Hn1encupamn
Mapamacu, 97 spejem? . cex

CoaT/APHHIT THKHAJAWH . o« . . . . . . . Ce 20 1077
| m macodana wmewpnam . . ... . L o 30 10—¢
MacT oBo3 Gknan rampmag . . , . . . . . C e 0 . 1078
Vpraua gattugaHkpary uyrk . .. . . e e 60 1073
KATTHK HYTK o o & o v v v v v 0w e e 70 1032
KHUKMPHK . . . . . . . v o . o . Ce e 80 10!
CaMOJIeT MOTOPHUHHT ILOBKHHN:

B M MACODANA . . . v e e e e e 120 10°

3 M wacobana ., .. . ... e e e e 130 104

dapas xunaiink, £ dynkuna § = a cos (o( t — f—) KOHYH Gunan ya-

rapcu, Y BakTaa % _ avgsinco(t — Ui) (88.3) ra 6unoan Ap =

dx
== ——‘vp%%-g—i HUHT KHMiIMaTHHM 0JM6 Keanb Kkyiué Ap HMHT Jarapwiu

KOHYHUHH TONaMH3:
Ap=—vypa z—)sinm (t— %) = — (Ap),, sin (o(t— %)
BynzaH Te6panmw ammintypach § (ABHM @) GoCHMHHHT TeGpaHHw
ammamtygack (Ap), uaay wyinaarnua OGoFJlanFaH AeraH xyJoca uu-
Kapu:
a = @Ame : (89.5)
. Y-po
(89.4) ¢opmynara a uuur (89.5) Kuitmath Gunad v HuHT (88.5)

KHIAMaTHHM ONMO Kenu6 KYiiu6 Ba y Kajap Mypakka6 Gyimaran V3-
Fapuwnap Gamapub kyiupara

A

s (89.6)

MYHOCa0aTHH TOMMII MYMKMHJMTHTA HILOHY XOCH] KHJIHMII KHAMH 3Mac,
_ By dopMynagan doiiaananu6 0 nan 130 96 raya opanuknaru Kat-
THKJHMK Japa)KACHTa XaBo GOCHMMH TeOpPaHMILJNApH aMIIMTYAACHHUHT Tax-
muHan 3. 107 duna/cu® pau (sphn 2. 107 mm cuM. yer, pan) 1000 duna/cm?
raua (sbHU=1 MM CHM. yCT. raya) KWiiMaTH MoC KeJHIUIHH XucoB.1a6
YHKAPUIL MYMKHH.

3appasapHHHT a TeGpaHHIl aMIJIMTYyjasapu GWJaH 3appajap TessiH-

! MyxuTuusr 3appasapu Jferannd ajoXnia MOJekynanap SMac, Gajakn WH3MKIH
Ynuamnapn TYNKHH  ysynanruaan Kyn MapTa Knuuk  6yaran  makpocKonuk  (ABlm
Y3 nmuura wyn muxnopaarn Monexysanapum oaraM) XaMIKp TYWYHHIAAH.
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ri (§), aMIIMTYAACHHHHT TaXMHHHMH{ KHMaTNapUHM TOMAalJHK. ByHu
(89.5) dopmysna OunaH udofaNaHraH @ HHUHT KHHMATHHH aHHMKJALIAAH

GoluaaiiMus, mi = gq °PKaH/HIHHH xucobra oJcak, K\yﬁugam MyHoCa-
6aTHH TONaMH3:

a | Ap m. Ap)m

T T oy s ~O,IT (89.7)

(v = 1,5, nemak, 2ny = 10).

Kartugauk 130 06 6yarasna (Ap),/p uucOar taxmusas 1073 ra,
KarThkiank 60 06 6ynranga sca 6y wuc6aT TaxmuHad 2:1077 ra Teur
6ynagu. Xasojaru TOBYLW TYJKHHJAPHHHUHT Y3yHJWrH 17 m (v=20 2y
6yaranga) ounan 17 mm (v = 20000 ey 6ynranpa) opanukpa éranu. by
KuiiMaTsapuu (89.7) ¢opmyJsara kyiicak, KaTTHKAMK 60 06 6y.raHaa
8appa/apHUHC Te(paHULIAPH aMIJIHTYJACH HT y3YH TYJIKUHJAP YUYH~
~3.10™ mm ra, 3HT KMCKA TYJKUHJAD yuyH 3ca~ 3-1077 mm ra
TeHT SKaHJMIHHH aHukjalimMu3. Kartugmuk 130 06 6yaranga sHr ysyH
TY/NKHHJIAD YyUyH TeOpaHHLIAp aMnutyjaach~1,7 msm ra eragu.

I'apMOHHK TeOpaHHLIIAD YYyH Te3NHK aMniutynacH (§), CH/DKHIL
amMnaMTygacH a4 HMHI © aiJlaHa vyactoTara Kyma@TMacura  TeHT

(§)m == a® sKaHsMrMHH 6u3 Ouaamu3. (89.5) HM ® ra KymafiTupcak, Ky-
fiugard MyHocaGaTHH TOMNAaMH3:

() _ | OPm  (Bpm (89.3)

v y o T p
Hemak, kaTtHkauk 130 06 6ysranga Tes/uK aMI/IMTYZacH TAXMH-
Han 340 M/cefc 1073=0,34 m/cex ra Ttenr. Kartuxauk 60 06 6y.-
ranfa sca TesfMK amnMTygacH TaxmuHad 0,1 mm/cex ra TeHr.
TeanuK amnMTYyfacH CH/MKHLI aMILIMTyJacHiaH (apkaH pasHllja
TYJKHH y3yHJaurura GOFJHK 3Mac.

90- §. Yabrpatosym

Bup ToMoHra #yHaJraH, sbHH fICCH TYJKHHTa SIKUH TYJKHH XOCHJ
KH/UL Y4yH MaHGAHMHT (HYPJATKHUHWHT) ya4yamiapd TYJKHH Y3YHJIH-
THAaH Kyn MapTa kaTtta GyJIMIM Kepak. XaBoja TOBYLI TYJKHH/ApH-
HUHT y3yHJMTH TaxMmuhad 15 m gan 15 mm raua opamixaa éragu. Cy-
10K Ba KAaTTHK MYyXUT/apAa TYJKHH Y3YHJMIHM siHAa xaM KaTta (6y My-
XMTJIapAa TOBYLI TYJKMHJAPHHMHI TapKa/dll Te3JMIH XaBojarura
Kaparanja katTapok). AMa/ia aHa IWIyHjail y3yHJAMKAard GHp TOMOHra
MyHanraH TYJKUH sipaTa OJiaJiMraH HYDJATKHY KYPHIL HMKOHHATH HYK.
Y 3yH/IMKJapH aH4ya KHUMKpOK OYaraH y/abTpaToByll TYJIKMHJ/APHH spa-
THIIrG Ke/icaK, axBosi Oowkaua. TYAKMH y3yHJHIH KHYpaWraH capu
TYJAKHHHHHT TapKajull MpoueccHpa  AH(pakKuHIHHHT POIM XaM cycas
Gopagu. LlysuHr yuyH y/abTpaToByll TYJAKHHJAPUHMHT OHP TOMOHIa
#ynanran pactacHHu (€pyFJMK jacTacH KaGH) XOCHJ KWIHMLL MYyMKHH.
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Xo3uprd BakTAa yALTPAaTOBYIU TYJKHHJIADHHH fpaTHII Yy4yH aco-
CaH MKKHMTA XO[MCA: TPECKapH Nbe303/IeKTPUK 3PPEeKT Xxamja MarHHTO-
CTPUKUHA XoaucanapujaH doiananuiangd. TecxkapH Mbe303NeKTpUK
aekT wyHAaH uvbopaTkH, G6ab3u GUp KpUCTaanaphaH (Macasiat, KBapil,
cerHeT TysW, 6apuil THTanaTH Ba OolukanapfaH) MabJAyM ycyJa 6unau
KecHO OJIMHFaH NJ1aCTHHKA 3/eKTP MAiOHH TabcHpuga OHp 03 dediopMa-
nManaHaau (Maiigol 6Mp TOMOHra fiyHaaranja uysuica, Teckap TOMOHFEa
iyHanranfa sca cukumagd). Ana ioynaaflt nnacTUHKAHM  Y3rapysaau
KyuJaHdin OGepwiraH MeTam1 Korsiamanapd ypracura >xofJaluTHpcak,
MJIaCTUHKAHUHT MaxKOypuili MeXaHMK TeGpaHHIINADHHH  YHTOTHLLIMMH3
MYMKHH. Arap sfeKTp KyWJaHULUHHHT y3rapuill 4acToTacd MJjacTHHKa-
HYHI XycycHit TeOpaHMIU/AapH 4aCTOT4CHra TEHT KeJsica IOKOPMAAruiek
TeGpaHHUINAP alHHKCA WHTeHCHBJjAwWaAW, IliacTHHKaHMHT TeOpaHHLNA-
pu yHH ¥pab TypraH cyiok €KHM Tra3cHMOH MyxHTra Gepusub yHja
YJbTPAaToOBYW TYMKHH yHAroTaaM.

MaruuToCTpHKIIHA XOAHCACH LUYHAAH HO0paTKH, (eppoMarHHT MOA-
Janap (Temup, uHKeab, 6ab3u OHp KOTHWIManap Ba Ooluikanap) yJapra
MarsuT MaliflOHH TabcHp KHJAraHga 6up o3 nedopmaundsnanagu. Lly-
HUHT Y4YyH (eppoMarHuT CTep:KeHHH Y3rapyBuaH MAaCHHT MaiifloHUra
(Macasat, y3rapyBuaH TOK Oa@éTraH ranTak HMuura) »koisaiutupub yHaa
MexanuK TeGpaHMIlIap YHFOTHW MYMKMH. By TebpaHuiinap pe3oHaHC
IIApoMTHAA afiuMKCca HHTEHCHB OYiajH.

Bup Tomonra iyHanras YyJAbTPaTOBYUI JHACTajlapH CyBJAA JOKalHA
(mpeaMeT/iapHM TONMII Ba YyJaprada 6yJrad MacodaJiapHi aHuKJau)
Hwaapd oub Gopuiijia KeHr KYJJIaHHIMOKJAA. ¥ /bTPaTOBYLI JOKalHs-
€U Xakugard duxpHu Gupunud 6yiub dpanuys dusury I1. Jlanxepen
(1872—1946) yprara TauiiaraH Ba GHpPHHYIM KAaXOH ypyUIM BakTHAA CYB
ocTH! KeMa/apuHu Mafikam ydyH ac6o6 uwiaab yugkan 3au. XO03UPru
BaKTHa Y/bTPATOBYLI JOKaTopJapH aicGepraapHd, 6ajuy rananapiuy
BA XO0Ka30.apHU mafikall y4yH KyJaJaHuJajM.

[lly napca MabiyMKH, KUYKHPraHaaH CYHI aKC CafOHHHT, ABHH TYy-
CHKIaH, KOsaH, YPMOHIAH, KYAYKIArd CyBHMHI CaTXMAaH Ba X0Ka3o-
JapAaH KafTraH TOBYLUHMHT KaHTHO KeJIMUWM YYyH KeTTaH BaKTHH
aHuk/1a6 Ba Oy BAKTHHHI SIDMMHM TOBYLU Te3JMrMra KynadTHpuO Ty-
cuKKaya 6yarad macogaHu TomHuml MyMmxuH. IOKkopuza scjaTHAraH Jno-
Karop, LIYHHHTAeK 4yKypJHKHH ¥/yail Ba JAeHCH3 OCTHHHHAT pesibeHHH
aHUKJAL YUYH MILATH/a[Mrad SXO/OT aHa LIy NPHHIMITA acoc/aHub
Tysunrad. Kemara ypHaTWiran HypnaTkuu BepTHKa/a HYHaNHUIAA KHMCKa
y/bTPATOBYLU TYJKHH/IApH [060pafu. [eHrH3 OCTHAAH KalTraH MMmyJeC-
Jap TNpuEMHHMK TOMOHMAAH Kailg KHuHaad. Mmnysabe 2kyHaTuira
najgt 6unaH yHH KailTHO Kabya KWIHWI MaiiTH opacHia yTraH BakTra
acocad 4yKypauk Xxuco06.a1a6 TONMMAAJM.

Y/bTpaToByul JIOKAUMSICH YCYJH KypllanasJakka KOPOHFHIA Yurau
BaKTAA TYrpd Hysm Tomuwra WMxkoH Gepaau. Kypurananak paaspuit pa-
BHLUAA YJAbLTPAaTOBYLI 4acTOTaJM MMIyJbCJap YMKApUG TypagH Ba SUIM-
THW oprand épaamuaa KabyJs KuJaHO TypuJagurad KalTrad CHrHaJjiapra
Kapab KatTa aHuK/IMK GMaaH Y3uHu Ypa6 Typrad npeamernapraua 6yi-
raH MacodaHH aHHKJaHAH.
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1928 funpa coser onumu C. f1. COKONOB YNLTPATOBYIDHH AeeKTO-
CKonusl, AbHU GYIOMNAPHHHT HYKCOHJAPHHH (LedeKTNapHHU) TOMHLL MaK-
cagnapy YuyH KyJJail yCYJHHM TakJug 1Ay, Arap HYKCOHHMHF YJ-
yaMJapu TYJKHMH Y3YHJWTHAAH KatTa O6ysca, y BaKTAA yJbTPaToByLI
MMNYJbC HYKCOHDAH oOpkara KanTh6 Kemaan. ByioMra yawTpaToBylu
MMMy JILCJAPUHY 1060PHLLT BAa KAHTTAH HMMNYJLCJADHA KAiA KWK OpKanu
¢dakat 6yiomnapaa HYKCOHJap OOpJHrHHH OMMHOTHMHA KosMachaH, Oy
HYKCOHJIADHUHT ¥JI9AMJJAPHHH Ba YJIap Kaepia >KOHJNATAHJMTHHH .XaM
anukaam MyMKuH. CoKosioB Ba GOIIKA ONMMJIAp MLINAG YHMKKAH yabT-
paToByll AePeKTOCKONHACH yCyaH Tofopa Keur KyJ/JaHWJIMOKAA.

Y nbTpaToBYIU TYJKHHJAD KaTTa MHTEHCHBJMKKA 5ra GysraHaury Ba
yau yTaérran MyXuTAa OOCHMHH Ky4/IH TCOPaHTHPraHJHMIM OpKacuaa
KaTop y3ura XoC XOAHCAJapHM 103ara keatupajgu. Bynapra: cyioknamkaa
€y3u6 j0pran 3appajlapHUHT MalijanaHuliM, 3MyJabCHsIap Xocha Gyau-
wH (6Hp CYIOK/MK ¥uHaa y OunaH apasawiMaiiiural HKKMHYH CYIOK-
JHKHHHT Maiila TOMYNJAPHHHHT cy3u6 iopHiuH), Andxpysns, spHin npo-
IeCC/iaPHHUHT Te3/1aHHLIY, KUMEBHH peakuMsNapHUHT akTHBjJALMLIM  Ba
XoKasonap KHpajH.



3-KUCM
:MOJIEKY‘JISIP'GJMSMKA BA TEPMOJAUHAMUKA

XIBOB
BOWJIAHFHY MADBJIYMOTJIAP

91-§. Moseky afp-KHHeTHK Ha3apuA (CTATUCTUKA) BA TEPMOAHHAMHKA

Moviekyisip (M3MKa QHIMKAHWHT GHp GYJMMU 66, MOLKAHMHE
TY3MJ/IMIIK Ba XOCCAJIAPHHY MOJEKy/1p-KHHETHK TacaBsBypJsiapra acocha-
Hu6 ypranapu, By TacamsypJsapra 6MHOaH, KaTTHK, CYIOK €KH ras xo-
JaTHAATH Xap KaHaf »KHCM JKYJAa Maiila aJoXHaa 3appasiap—MoJeKy-
Nanappad' wGopat. Xap KaHAA MOANAHUHT MOJeKyJajapd aHHK Oup
fiynasnwra ara 6yiamaran TapTMOCH3 Xapakar XosaTtuga Gyniagu. By
XapakaTHUHT MHTEHCHBJUIH MOAJAHHMHI TeMmepaTypacura GOF.UK.

Mouviekynanap XaoThK XapakaT KMJIMIUMHHHI 6eBOCHTA JanusM 6poyu
xapakaTuaHp. By xomuca wyHAaH uGopaTKH, CYIOKJWK HYUMAA MyasJag
X0o/IaTAa fopraH »Kyja maiifa (dpakar MUKpockonja KypHHajuraH) zappa-
Jnap TyxroBcus GeTapTHO XapakaT KMIMO TypaaM; Oy XxapakaT TallkH
cadabnapra Gorauk Gy/aMail, MOAAA MuMard XapakaTHHHT HaMoCH G-
Jumnaad ubopatr skaH. BpoyH 3appanapH MosieKy.la/IapHHHT TapTHOCH3
TYPTKHJIAapH TaBCHPH OCTHAA XapakaT KHJaAH.

Monekynsip-KHHETHK Ha3apHAHHHI MaKCaJH MKHCMJIAPHHHT GeBOCHTA
Tampubala KysaTHNajuran XoccanapuHd (GOCHM, TeMmepaTypa Ba XoO-
Ka30/1apHH) MOJeKY/1aJiap TabCHDHHHHT YMyMHM{l HaTHKacH cHgatuja
TaJKWH KHAMWAAH ubopar. Bynaa 6y Hasapus aiipum MonekyJanapHHHC
xapakaTH GuJjaH 3Mac, 6a/lKH 3appaJsidpHUHT KyJAa KaTTa TYILIaMH xa-
pakaTHHM Xapaktephadiauran ¢akar ypraua MHUKAOpJap GHJAAH[HHA HUI
KypuO, cTraTHCcTHR MeTtogaaH doiinananaan, LIynuHr yuyn Moneky.asp-
KHHETHK Ha3apHA CTAaTUCTHK ¢u3nka Ae6 XaM IOpHTHAafH.

HKHCMAApHMHT Xap X/l X0cCasiapd Ba MOJAA XOJATHHHHE Y3rapHiu-
JlapuHu  TepMOJHHAMHMKA XxaM VpraHagu. JIeKuH MoJieKyJ/1sip-KHHETHK
HasapusaaH ¢apkJ/d paBHIIAA TepMOAHMHAMHMKA MKHCMJADHMHC Ba Tabuat
XOAMCANAPHHUHT MAKPOCKOMMK XOCCANAPHHHM YJNApHHUHT MHKPOCKOMHK
MaH3apacura sbTHOOp xuaMail Ypranaau. TepmoiauHaMuKa MoJeKyJia
Ba aTOM TylWuyHuya/napujaH doiifanaHMail Ba npolecCJapHd MUKPOCKOIMHK
HyKTaW Ha3apgaH TeKwupmail TypuO xam 6y mnpouecc/apHHHT OGOpHUIH
TYFpUCHJA KATOP XyJ/OCaJap YuKapuiura MMKOH Gepaju.

TepmoauHaMHKara xyaa Kym TapuGasappaH oOJMHTaH (haKT/iapHH
YMYMJAWTHPULI OPKaJd TOMMIraH OHP HeyTa acoCHA KOHYHJap (Tep-

1 Atomaapun Gup a10Man MoseKyaanap 2e6 Kapawl MyMKHH.
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MOIMHAMHKa acocsiapd 1e6 aTaNyBud KOHYHJap) acoc KMMG OJIMHTaH.
Ulyuunr yuyyH xam TepMOJMHAMHMKa XyJioCajlapH JKyJAa YMYMHH Xxapax-
Tepra sra.

Mopja XOJaTHBHHI §3rapuLJIapHHH TeKIUMPHIITa TYPAH XHJ HYK-
Tau HasapsapjaH €HJalH0 TePMOAMHAMHKA GHMJIAH MOJEKY.JIsip-KHHETHK
na3apus OHp-GHPHHH TYJAmHpagu Ba acsaupa, Gopu6 OupalUHG KeTapw.

MoneKynsip-KMHETHK TacaBBYPJIAPHUHI TAPaKKHETH TapHXira Hasap
TaWnap SKAHMM3, aBBa/O IUYHH KAl KWIMLI KepakKM, MOAJaHHHT
aToM/1apAaH TY3HJATAHJHMIH TYFPHCHIArH TacaBBYPJapHH KafHMIH TIpek-
Jap aiiTw6 yrtran. JlekuH Oy Fosap KaaMMCH rpekJapja (akat resual
¢apasrusa 6yiran. XVII acpra kenu6 aTOMHCTHKA KaiiTa sipaTHJIAH,
JIeKHH 3HAM Yy dapa3 cHdatuaa sMac, Gajku HIMHI rHnoTe3a cudatuaa
KaliTa sipaTHaaH. By rumoresa renuas pyc ONMMH Ba MyTadaKKHpH
M. B. Jlomonocor (1711—1765) acapnapujia aiiHHKCA KEHT DHBOMKJIAH-
THpUngU. JIoMOHOCOB ¥3 3aMOHacHza MabayM 6yJraH Gapua ¢u3MKaBHii
Ba XHMHABHH XOIMCAJAPHHUHT s$IfOHAa MaH3apaCHHH GOepulura ypHHAM.
Bynaa y MaTepus TY3WJMIUHHHHT KOpmycKyJsp (X0supru aaMoH Tep-
MHHAJIOrHACH 6Viluua—MOseKy1ap) TacaBBypJapura acocnaHid. Jlomo-
HOCOB V3M ginaraH JaBpAa XYKMpPOH OYJraH TemJsiopos (3KHCMIAaru
MHKAOPH JKHCMHMHT HakaJap HCHraHJMIMHH KYypcatagurad capasuit
HCCHKJIMK CYIOKJIMTH) Ha3apHsCHra KapllM YHMKHO, «HCCHKJIMKHHHT Ca-
6a6u» KMCM 3appajapHHHHI aiVIaHMa XapakaT KWJIMUHAAAHP, Jera
xy/ocara Kesau. Illynpaii kxHau6, MosieKyJsisip-KHHETHK TacaBBYpJapHEH
acauza JlomoHocoB Tabpuduiaran. .

XIX aepuunr mkkuHuu ApMH Ba XX acp Gouwrapuua xartop oJiiM-
JIADHHHT acapJsiapd TygailJii aTOMHCTHKA WIMH{ Ha3apusara aiJjani.

92- §. MonekyaanapHHHI MaccacH Ba ya4aMmaapw

AToM Ba MoJeKyJlalapHHHT MaccallapHHH XapakTepJsail Y4yH a T OM
OFMPJHK Ba MOJIEKYJ AP -OTHPJAHK Je6 aTajajuraH KaTTajHK-
Jap KyJnanunaagu (yJnapHH aToM Ba MOJeKyJsp Macca je6 artamr Tyr-
PHPOK GYIIyp 344).

XmMusBHiA 5JeMEHTHHHI aToM OFHpJsiMrH (A) neb, 1y 3/eMeHT aToMH
maccacuaMHr C12 aTomu MaccacHMHMHr 1/12 xucmura uucGatura aiiT-
nagy (Macca conu 12 Gyaran yraepon usotonu C'? Gunan. Gesruiaua-
M; «AToM dusukacwra K.). MoanaHuHr Mosexkyasp maccack (M) neb,
my Mmoxja MosekysacH MaccacHuMHr C!? atromum MaccacuHuur 1/12
KMCMHMra HucGaTtura aiiTiiaad. AToM Ba MoJieKkyJanap MaccaJlapuHUHT
Wy Tapuka aHuknaHaguras wkanack C*= 12 mkana! pe6 atananu. by

1 Uarapunapn O0= 16 wkana Kyanauwiap 3m, 6y mikanara 6uuoas, O'¢ nuir
(KHCJIOPOAHIHT  Macca COHH 16 Gyuran w3otonH) aTom ofupaird 16 ra Teur. Jleki
08 jukana GOLKA aTOM Ba MojeKyJ/ajap MaccanaphHi macca-CriekTporpadmk ycynia
TakKochail ydyn Hogynafimip. By Makcaaaa yraepon W3oTomgapHAaH  OHpil Ky
xyaaid. IyHunr yyyd cod Ba TaTOMKHil (H3HKa Xankapo HTTHQOKHHINT (lOﬂAl'l?
1966 tmnga 6yau6 yrran X Bow accambaesch C'2=12 wkanaun Ttascna stan. Iy
myHocabat Gusan CCCP @A atoM Pa MOJIEKYJSIp OFWPALKNAPHINIT AN 1uKkasacira
yrinura Kapop KM,
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wKkana Gyitrya C!® uuHr atoM oFupsuru poca 12 ra, O'® kucjoponHH-
ku 15,9949 ra, snemeHT/ap MUMAA SHI €HrUN OY/araH BOLOPOLHHKH
sca (M30TOMJIapHHMHT Tabumil apanaummack yuyH (1,0080 ra Ttenr. Tab-
pHucra Kypa, aToM Ba MOJEKy/Ap OFHPJHKJAp y/I4amMcH3 KaTTaJiKJjap-
aup.

Maccanuur C® atomn MaccacuHHHr /12 xucmura teHr 6ysrau
OMpJMIM KMCKauya JaTHHYa «u»  (unit €k pycua «e» xapbH «eJUHHIA»
cysugan' osuurad) Ounan GesarunaHafik. By OUPJMKHHHT KHJIOrpaMM
Xucobuaa MpogaNaHraH KaTTaJMTHHH mg OWJaH OeqrunaiiMus, y Xosaa
ATOMHHHT KHJIOrpaMM OMJIaH uMdonanaHran maccacH Aimng ra, MoOJeKy-
JaHHHP Maccacd sca Mmig ra TeHr OyJianu.

XumusIBHl KHXaTAaH copgna OV/AraH MKKM MOAXa wyHpa# MHKAOp-
Ja OJIMHCAKH, YJApHHHT m, Ba M, Maccajaph HHCOATH YJIApHHHC
A, Ba A, aTom orupankJiapn HHcGaTHra TeHr 6yica, yJapgard arToM-
Jap coHM Ttenr Gynand. ByHu Tymyuu6 onumm guitun 9mac. [lyura
yxwaur, MaccaiapuHHHT HHCGATH MOJIEKY/NAD OFHPJIMKJAPHHHHI HHC-
OGaTHra Tewr OVjagMraH MHKIOpJapAa OJHMHTAaH HKKHTA XUMHMSIBHH MYy-
pakka® Mmogjaza xaM MoJeKyJasaap COHH GHp xun Gyjagd.

Maskyp s/eMEHTHHHI KWJorpamMM XucobHia HdonasaHraH maccac
§3 aTOM OrMPJMIHra COH YKHXaTAaH TeHT Gy/MafMraH MHKIOPH KHJO-
rpaMM-aToMm fe6 ataiagv. MasKyp MONZaHHHT KHIOTpamMM XHCOGHAA
udofasaHran MaccaC y3 MOJIEKYJIsip OFMDJIMTHra COH )JKMXAaTHAH TeHr
6ynagurad MHMKAOPH KHMJOTpaMM-MOJIeKyJa €kH KHCKaua K HJio-
MoJb Jeb atanagu (xmoas Gunan Oesrunavaiu).

CI'C cucremaciia KHJIOIPaMM-aTOM YPUHAA FPaMM-aTOM (Ma3Kyp SACMEHTHHHr
A rpammnan n6opat Gyarad MHKIOPI), KHIOMPAMM-MOJEKYNA YPHILIA T P A b M-M O J1¢-
Kynaa, ABHH MO AL (Ma3Kkyp mopaanuur M rpammaant sGOpaT MHKIOPH) KYaaHHAAMMN.

Kunorpamm-monekynanuHr p Maccack M MoJsieKynsip maccara COH
®uxataaH TeHr Gyaaau. LUyHHMHr yuyH Xxam Gab3aH | MOMEKYJ/SAP OFMp-
JuK ne6 atanapd. JIeKHH IUYHM Hazapaa TYTMOK Jo03WMKu, M Y/auam-
CU3 KaTTaJMK O¥/16, KHJIOMOJIHHMHT j MACCACHHHUHT V/UAMJIMTH K2/KMOAb.
PaBuwaHk#, atoM/iapHH OHp aTOMAHM MoJekyJasnap fAe6 xucoGaab, Ku-
JIOrpaMM-aTOMHH |4 CHHMHI COH KHHMAaTH A ra TeHr Gy/araH KHJOrpaMm-
MoJieKyna feG xucoSnaur MyMKHH,

Kunorpamm-MosieKyalapHMHT Maccasiapd HHC6aTH TETHILIM MOJEeKY-
Jsip OFMpJIMKMap HucOaTH Ounau O6Mp xuaA 6yaraHd ydyH, Gapua Moj-
JajiapHUHC CHP KUJIOMOJIMAA

N [

AT Mmg

ra TEHT, s’bHH COH XHXAaTAaH l/mg ra TeHr aiiHM GUp XU MHKAOpAA
MonekyJsa Gop. N, cos ABoragpo coHH neb aTanagu,

N, =6,023.10* xmoa™"

SKaHJIMTH Taxpubafia TOMMTaH.

! Bu3 Oupauk cyauuuur Gupuduu xaphura xapab «6» Genrs KUPHTAMK.
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CTC cucTeMacHla MODAGHHHT  TPAMM-MOJNEKYNACHAiarH MOJCKYNANAp cown  ARo-
raapo conun e atanaau. BukoGapwm, 6y cicteMana

N, =6,023.10® moas™.

ABorapo COHHHH OWATaH Xonaa me OMPJMK MACCaHH TONMI MYyM-
KuH. JlapXakHKart, fig HWHT COH KuiiMath 1/N, ra, aphu 176,023. 10%¢ =
= 1,66.107%" ke ra Tenr. llyHpaii KuanG,

Xap KaHpaii aTOMHHHT MaccacH 1.66.107%" A x2 ra renr,

Xap KaHfa#t MonekyJanuur Maccacu 1,66.107?7 M ka ra Tenr.

OHAM MOJEeKyJaJApHHHT y/uaMiapH KaHJal SKaHJUIMHM gaManal
Kypamua. Cylok/nHKJapaa MmonekyJjajap GHp-OMpHTa aHua SiIKHH ofina-
waan pe6 ¢apas kuauw Tabumiigup. Lynusr yuyn 6uTTa Mosiekyna-
HHHI Xa)XXMHHHM yaMasial TomHIl yyyH OHpOp CYIOKJIMKHHHT, MacaJaH,
CYBHHHI' GMP KHJIOMOJIH XaKMHHH KHJIOMOJIAGrH MoJeKysanapHunr N,
COHWra 6y.nuu1 Kepak. Bup KujioMmosb (srbHH 18 ke) cyBHuHr xammn
0,018 u®. bunobapus, 6MTTa Mo/ieKysara TYFPH KeJNFaH XaM Kyiimaa-
THra TeuF:

0,0lS —30 8
6-10% =30.107%0 »3,

Dyngam cyeB MoJeKyJalapHHHHT YH3HK/IH YJuaMnapH TaXMHHaH

KYARparura TEHT SKaHJUCH Keaub uYHKaaH:

V30,1079~ 3.10710 4 = 3 A.

Bolnka mMopnanap MoJekynalapyHHHT Yauamnapy XaM O6up Heua
aHTCTpeM TapTHOMpa GynagH.

93- §. Cucremanunr xoaartu. Tlpouecc

Texmmpnnaéirau xucMnap TyniaMuHu OH3 XKHCMJAp CHCTeMacH Ae6
€Kn coparuHa Kusmb cucteMa Je6 ataimus, CylokJHK Ba Y GHaaH My-
BO3aHAT XoJaTHiarH Gyr cucTemara mucosn 6yna onapu. Xycycwuii xon-
Aa cHcTeMa GHTTa KMCMAAH MGOpaT GYJMILM XaM MyMKHH.

Xap kaHzait cucTeMa TeMnepaTypacH, GOCHMH, XaXMH Ba XOKa3o
napaMeTtpnapu GHiaH Qapy KHJIYBUH . TYPJH XU XoJaTaapaa Gyamuu
MyMKHH. CHCTeMaHUHI XOJATHHH XapakTepJaiiauras OyHpalt KaTTaJsHK-
Jap xoJaTJaap napamMeTpaapHu ae6 atanajH.

Bupop mapamerp XamMa BakT XaM aHMK OHp KuilmaTra sra 6yJasep-
MaiigM. MacanaH, arap »KHCMHHHT Xap XM/l HywTajnapHga TeMmmnepartypa-
cH 6up Xua Gy/iMaca, Y X0Ja KHCMHMHT T napaMeTpH MabjayMm 6up
KHiiMaTra sra fpe6 O6ysmaiian. By xosza XonaT MYBO3aHATCH3 XoJsaT
Ie6 atanapd. Arap GyHpail »Hcm Ooluka KHCMIapAaH ampaTmianb, y3
XOoMMra Kyiiusca, y XO0/ija TeMmmepaTypa TeKHCAalING, MHCMHMHT XamMa
HYKTanapd YuyH 6up xua 6yaran 7' gufiMaT osaaM, THHH IKHCM MY-
BO3aHAaT XoJaTra ytaau. JKMCM TallKapuiaH KypcaTHJajuraH TabcHp
HaTHXKaCHAA MYBO3AHAT XOJaTHAAH YHKAPHJIMAryHva T punr Gy wuit-
MaTH yarapmail TypapBepajgu.
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Bouwka napaveTp/iap xaM, Mac aiaH, p GocuM xam yamm LY H Aaét
TYTHUIUH MYMKHMH. ATap wHNC KMAMG HIUNaHTaH NOpieHb épaaMuia uH-
JMHADHK MIMIL HYHTa KaMaJrad ra3 om0, MOPLWIEHHM HAMII HyHra
Te3 KUPTM3H/AEA, Y X0/ MOPLIEHb OCTHAATH Ca3HUHI OGOCHMH KOJrau
XaMJard rasHuHr GocuMHMpaH KaTtTa Gy.amu. bBunobGapun, 6y xosja
ra3 p GOCHMHUHT Mabiym GUD KHiiMaTH GMJiaH XapakTepjaHa onMailau
Ba YHHHT X0/MaTH MYBO3aHAaTCH3 X07aT Gynagu. JleKMH nOPIIEHHH Hy-
KapuTa HTapHIl TYXTaTHJICA, XAKMHHHT Xap
XHA KoiMHMAa (Xap XMJ HyKTajJapuga) ras- g
HHHT GocuMu OGapaBapialiagu Ba ras3 MyBoO-
8aHaT XoJaTra YTaiu. #

[lynaaft KWM6, CUCTeMAHHHT MY BOS3 a- N
HaT xonaTH jeb wyHAalk XonaTra aiTH- .
nafgHku, By XoJaTga CHCTeMaHMHr Gapua na- '
paMeTpsiapu TaiiuH GUp KuiimaT/iapra 3ra G6Y-
naju Ba Oy uiAMaT/ap TallKH WapOHT y3rap-
Mac 5KaH, HCTaraHua y3ox BaKT JaBoMHAa y3-
rapmait Ko/saBepaj. -7

Arap KoopiMHATa ViJapura KaHjaiiaup
MKKH TapamMeTPHHHT KHiMaTaapu KYiu6 uu- 212- pacu.

KH/IC, Y XOJla CHCTEMAHHHT HCTA/raH MyBO-

3aHAT Xo/1aTH yiia rpadukia GHTTa HyKTa OHUNaH TacBHPJAHHLIM MYMKHH
(vmacanan 212- pacmparn ! myxrara Kapadr). MyBosaHaTCH3 XoJaTHH
Gyujait ycyn 6unias Tacsupaad 6Y/amaiiH, YyHKH MyBO3aHAaTCH3 Xonar-
Aa napameTpnapiaH xeu Oy/marauia OMTTacH Taliuuiu Gup Kuumarra
ara Gyamaiiau.

Xap ranjail npouecc, s’bHH CHCTeMaHHHr OHp xosaTjaH Gouika XO-
Jatra yTHIIM CHCTeMa MyBO3aHaTUHHUHT Oy3uiuiuura oau6 Kenagu. bu-
HoOapuH, cucteMajga Gupop npouecc 103 GepaéTraHja cucTeMa MyBO3a-
HaTCH3 xosatnapfaH OupuH-KeTHH YTagu. [lopuienb GexkuTH6 TYyprad
HAMUIAATH Fa3sHH CHKHMUIHMHT IOKOpHAA KYpuO yTHaraH npoleccHra Ha-
3ap TaliacaK, MOpPLIEHHH MAHII MYIra KHPrH3MLLUZA ra3 kaHya Te3 Ci-
KHJICa, MyBO3aHaT LWYHYAJHK KYnpoK Oy3unajy, aeran xyJocara KejlamHs.
Arap nopiuesb MYKapHra KyHa CeKMH WTapu/ca, y X0Jja MyBO3aHaT
ap3uMarad fpapamaja OysMJajaH Ba Xap XM HYKrasnapjari 6Gocum Gu-
pop ypraya p xHiiMaTAaH xyda o3 dapk Kuiagu. a3 nuxosT mapawa-
Ja CeKMHJIMK GMNaH CHKMJITAH MHPOBApA XohaTiaa ras xap Oup naiitaa
OOCHMHHHT MabiyM OHp KHiAMATH GuiaH XapaKTepsanaiu. bBunoGapu,
6y X011 rasHHHr XonaTH xap OHp naliTia MyBO3aHAT XoJaT G6yJaau
Ba YCKCH3 CEKMH YyTaJHMraH Mpolecc MyBo3auaT xpnamap KeTMa-KeTJ/u-
rufaH ubopat 6y.J1agH.

MyBo3aHaT XOJaT/NapHHHT Y3IYKCH3 KeTMa-KeTJIHI‘H)laH uGopat 6ya-
raH npoiecc MyBO3aHaTJ/JHU npouecc geb atanagu. AfiTuarannap-
JaH JKyJa CEeKUH yTaJurad NpoilecCrHHa MyBO3aHaTJMl npoitecc Gynanu
Jlerar xyJsoca YuKa M, IUYHIHT YUYH MyBO3aHaT/H npoilecc, abCTpakUMAAND.

MyBo3aHaT/i mpoueccHH. rpagMkia TerHIUIH 3TPH Yn3uK (212- pacwm)
OuaaH TacBHpJall MyMKHH. MyBO3aHATCH3 mpouecCJapHH GH3 lapTaé
PaBHWAA NYHKTHP 3rPd_UHM3HKJAp OH/IAH TaCBHUPJaHMH3.
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MyBo3aHaT xoslaT Ba MYBO3aHaT/H IpolecC TYIUYHYaJapH TepMo-
JlHaMUKaZa KaTta pofb VitHaian. TepmomnHaMuKaHMHr 6apua MHKAO-
puii xyJocanapu ¢akaT MyBO3aHaTJH IpolieccjaprariHa aHHK Kya-
JAHUJIHLLIH M)’MKHH.

94- §. CHCTeMaHHHI MYKH 3Heprusicu

Bupop KMCMHHHT MUKH 3HEPrHscH 1e6, Ly >XHCMHHHI SHeprusc-
pan Oup OYTyH neb OJIMHTaH LIy MHCMHHHT KHHeTHK SHeprusicH Guaau
KHCMIIMHT TAlIKH KyuJap MaAIOHHMAArk NOTEHLHMas SHepTrHsCHHH aiupu6
TallJaHrasda KoJraH 9Heprusira anTwjajd. Macanad, GMpop ras Mac-
CaCHHHET HYKH SHEPTHsICHHH aHMKJaraH BaKT[a TasHUHT MAMII GuaaH
OupraJuKja KMNajurad xapakaTH SHepruscy Ba rasHudr Ep topTuwr Kyy-
Japu MaljoHHAA TYPraH/JMIH HaTHxkackja sra G6Yjajurad 3sHeprusicu
xuco0ra OJIMHMACJHTH kepak.

BrHOGapuUH, MUKH 3Heprus TYLIYHYAacH MoJieKyJaJjap XaoTHK Xapa-
KaTHHMHT KHHeTHK JHePrHACHHM, MoJeKyjanap opacHiard ¥3apo Tab-
CHp MOTEHIHaJ SHEPIUsiICHHH Ba MOJEKYJasNap MUHAArH 3HEpPrHaHH V3
HUUra 07ap 9KaH.

JKHemaap cucTeMacHHMHT MYKM 9HEPTHSICH Xap OHP XKHCMHHMHT aJio-
XHJa ONWHraHJar¥ MUK SHeprusinapH AHFMHAMCH GHJaH KMCMJap opa-
CHlarH y3apo TabCHP IHEPrHACHHHHT HMFMHAMcHra TeHr. JKucMiap
opacijary y3apo TabCUpP 3HEPrHscH yHcMIap GUp-Oupura TeruG Typaau-
rai uYerapaHHHr IONKa KaTJaMHJarH MoJIEKYJasapapo ¥3apo TabCcHp
3HepruscuiaH ubopar.

Huxu sHeprus cucrema XoJaTHHMHT (yHKuusicuaup. JleMak, cucre-
Ma TaHMHJIH OHp XoJiaTra KeJHO Ko.JraH Xap 6Hp XoJijla YHUHT HuKM
SHEeprusicH, CHCTEMAHMHI OJIHHTH XoJaTJapH KaHjalt OynraHugau
KaTbH Hazap, MasKyp XoJiaT yuyHTHHa XoC 6yaran iHiimaT kabya ku-
Jdajy. BunoGapuH, cuctema Oup xonataan Ootuka xomatfa  yTHUIMAA
YHHHT MUKH 3HEpPrHsCH y3rapHUIM HYKH 3HEprusiHMHr 6y XoJsaTjappa-
TM KHfiMaTniapk ailMpMacura xamuiiia TeHr O6y.an0, OHp XosaTzaH
6oluka xojlaTra YTHMagMraH #yara, sLHH cHMcTeMaHMHT GHp XosaTaax
Golixa XosaTra YTHIIMra oJIHG KearaH mpolieccsapra Exkd Ipoueccrap
MaxXMyHra GOFJHK 3Mac.

95- §. TepmoauHaMHKaHMHF OGMPHHYM acoCH

Wuku sHeprus acocan TypJuya GYJraH HMKKH Tpouecc xHCOOHTa,
ABHA KHCM ycTHaa A’ uin GaKapHil Ba JKHCMra Q HCCHKJHMK MHKJO-
pu Oepuiu xucoGura yarapuiud MyMkHH. M Gaxkapuiarasjga cucteMara
TAbCHP KYPCATYBYM TallkH KHCMJAp Kyuaiad. MacajaH, HAMII HYHja-
r¥ rasHH KaMal TypraH TMopIUeHHH HOMII HYHra HTapraHja TNoplieHb
cypuanb6 ras yctuga A’ v 6axkapaH. HbIOTOHHUNT YYHHUM KOHYHH-
ra acocad, 6yHjaa ras xauM noplienb yeruaa A = — A’ nu Gaxkapaiu.

JKucmra wMccHKAMK Oepuiil BakTHAA TAIUKH JKIUCMJAp KYyuMaiiain Ba,
6uHoGapHH, »KHCM YCTHJa MaKPOCKONHK (SbHM JKHCM TapKHOHra KHp-
raH Gapya MosieKyJaJjiap TynsjaMmura TeTHul1H) i Gaxkapuamaiiid. by
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X0NZa MUKH SHEpPrus 1wy ca6GabraH yarapalMku, KYNpox HCHraH >KHCM=
HMHT aJIOXHA2 MOJIEKYJallapH KaMpoK NICHFaH ACHCMHHHI MOJeKyJiaza-
pH ycTHAa Ml 6axkapaiu. ByHaa sHeprus HypJaHHII OpkaJH XaM ysa-
THnagy. JKHMCMIaH JKMCMra 3Heprusi YTHUUIHTa OJNMO6 KeNyBUH MHKpO-
CKOMHK MNPOUECCJAPHUHT (AbHM OYTYH MKHCMHM 3Mac, GaJIKH VHHHT aii-
pPHM MOJIeKYJaJlapHHH §3 HWuHra OJYBYH TIPOLECC/apPHUHT) MayKMyH
UCCHKJIMK y3aTuil ne6 aTtanajM.

Bup »KUMCMHHHT MKKHMHYM XHCMra y3aTraH SHEPTHS MHKJOPH XKHCM-
JapHUHT Oup-6MpH ycTHga GaapraH A uillM OWsaH aHUKJAHTaHH Kabw,
OHp YKHMCMHHMHI HKKHHYH »XHCMTa HCCHKIMK Y3aTHW HYau 6HnaaH Geprad
SHEPrHSCH MHKAOPH, OMp MHCMHHHT HKKHHUM HCMra Gepral Q MCCHKJMK
MHKIOPH OusiaH aHMk/JaHagu. Wynpafi xuanG, cucTeMa HUKM 3Heprus-
CHHHHT OpPTTHpPMAcH CHCTeMa YCTHAa OGaxkapuiran A" M GuiaH cHc-
TeMara OepHarad  HCCHKJMK MHUKAOPH HHFHHAMCHTA TeHT OyjuiiH
Kepak:

U,—U,=Q+ 4. (95.1)

by epma U; Ba U, —cucteMa HUKM SHEPrHfCHHHHT OJJAMHIH Ba Ke-
AvHrM kuitMaTaapun. OpaTaa TallKkH KHCMJIADHMHT CHCTeMa YcTHpa Ga-
wapagurad A’ MK YpHHra CHCTEMaHHHT TalIKM >XHCMIap ycTuja Ga-
wapapurad A mimm (6y nw — A’ ra Tenr) texumpunagu. (95.1) Tenr-
namaga A’ ypHura — A kViH6 Ba YHH Q ra HHCOaTaH euu6, GV TeHr-
JaMaHM Kyi#uJard KYpHHWLIra KeJTHPHLI MYMKHH:

Q=U,—U, + A (95.2)

(95.2) TenrsaMa SHEPrHAHHHF CakJaHHW KOHYHHHM M(pojanaiipy Ba -
y TEpMOJHHAMHKAHHHT GUPHHYU KOHYHH (ACOCH) HUHT
MasMyHHJaH HOopat. YHH cy3 6unan GyHjail alTHIl MYMKHH: cucme-
Maza 6epuncan uccukAuK Mux0opu cucmemauuHz U4KU SHEPRUACURU
SuupuLiea 64 CUCMeMaRUNe MAUKE HUCMAAD Yomuda wid baxcapuuin-
2a capghaanadu.

ARTHITaHNapAaH CHCTeMara HCCHKJAHMK GepuJraHjga Xamuuia CHCTe-
MaHHHT HYKHM 3HEpTHACH OpTajH JeraH XyJoca YUKMAaCJ/HTH Kepak.
lyHpait Xon GYIAUIN XaM MYMKHHKH, CHCTeMara HCCHIJIMK GepHJHLLY-
ra Kapamaii, YHUHT 3HEpPruscH opTMaciaH, Ganku Kamaagu: U, < U,.
By xonna (95.2) ra acocan, A > Q 6ynagy, abHH cHCTEMAa XaM OJH- -,
HaéTraH Q HCCHKAMK XHCOOHTA, XaM W4KM SHeprus 3anacH xHcobura
Hul Ga)kapaad; HUKH JHePrusA 3amacHHHHr kamaiiuwu U; — U, ra Tenr.
Ilyun xaM Hasapga TYTHIN KepakkH, (95.2) naru Q Ba A KaTTaJHKJap

asrebpank KaTranukjaapaip (Q < 0 skaHaurH xaguikaTda cCHCTeMa HcC-
CUKJMK OJIMacAaH, GaiKd MCCHK/IHK GepaéTraHuiy OusgHpain).

(95.2) naH Q HCCHKJIHK MHKAODHHH HIU €KH SHEprHs V./uaHajHra
6upanKJapia Viuall MyMKHH AeraH xyJjoca uugagn. CHU cucremacnpa
UCCHKJIMK MHKJOPHHHHT YJYOB GHPJIMTH — 3KOYJIb.

]/Iccm\mm MHKTOPH KaJnopua Jeb6 artanamran  maxcye  Gupaux  Gunan
xam yauanaqu. Bup xanopus 1 e cyewy 19,5 nan 20,5° C ra xa.ap HCHTHW yuyn

KepaK GynaauraH HCCHKAIK MHKAOPHra Telt. MuHr Kajopis KaTTa KanopHa €xH Ku-
Aokahopus n1e6 atanajm.

249



... Bup xanopun 4,18 » ra SKPUBANGHT 9KAWJHMLH TAMDHOANA apnkiauray, Buxo-
Gapuu, Oup woymb 0,24 kanopusra sxksusagcnut, I = 4,18 w/kan. KATTAMIMK W CCH K-
NUKUHHT MeXallHK 3KBHOBANMeuTH Ae6 atatajd. '

Arap (95.2) Teuraamara KUDYBUH KaTTaJHKAAP Xap Kiud Gupankaapia udomana-
ray 6jaca, y xonfa Oy KaTTaJMKAAPHHIF GabawJapUHH TeCHILJH SKBMBAJEHTTa K-
nafrupuus Kepak. Macasau, Q MM KaJopns XucoGuia, U Ba A v woyib xucobisa
udofanacak, (95.2) mynocabatiy Kyfduarn xypunuiia &aum Kepax:

RQ=U,— U+ A

Byunau 6yén 6u3 xamuwa Q, A sa U nap Gup xun Gupankaapma udofadauran
ReG dapas iuauG, GlUPUHYH KOUYHHHUT TeHrAamacudd (95.2) KypHuMwaa é3aMu3.

CHeTema Gawaprad MUIHH EKH CHCTeMa OJIFaH HCCHKINK MHKJIOPHHH
Xucobnauija 0AaTaa TeKWHPHIAETraH mnpouecc GUp KaTop 3JieMeHTap
nporeccaapra apatuiaguku, Oy npoueccJapHMHr xap OHpH cucTeMa
napamMeTPJIapHHHHE XKYAd KHUMK (MHPOBAPAMAA — YEKCH3 KHUMK) Yara-
puwMra moc Kenagd. JnemeHtap npouecc yuyH, (95.2) Tenrsama

\ A'Q =AU 4 A’A (95.3)

KypuHHWAA Gyaand, 6y epga A’'Q — UCCHUKMKHMHT IAEMEHTAp MHKMIO-
pu, A’A—snementap miu Ba AU — cucTeMa MYKH SHEPrUACHHHHT Ma-
Ha Wy 3JeMeHTap npouecc AaBOMHAArH OPTTHPMACH,

UWyur wasapga Tytmu myxumku, A’Q sa A’A uu Q Ba A Katra-
JIMKNAPHHUHT OPTTHPMacu fne6 kapali sipamaidau. Bupop f KaTTanMKHHHC
d/ieMeHTap mpoueccra Tervmwad 6yaraH A CHHH 6y MHKAOPHHHT OpT-
THpMacH £e6 xucobsawt yuyd, GUp XoMaTAaH HKKUHYM XONaTra yTHILUCa

TeTHULIH Syarad zAf HUFMHAM MaHa Wy YTHAAAHraH NyJara GOFJHK
Gy/IMac/urH, sibHH [ KaTTajMK X0/aT (PYHKUMACH Gyauwm Kepak. Xo-
JaT GYHKUMACH XOMATIAPHHHT Xap OHpHAA ¥3 «3amacuras 3ra Gynajnu
Ae6 ranupuy MymKMH. MacanaH, CHCTeMaHHHI Xap XuJ XoJaTJapna
ara OyJnagurag YUKW SHEPTHACH 3amacH XakHia ram GOpHIIH MYMKHH.

Kefiunyanug 6M3 KypamHuakH, cucTeMa GakapraH MINHHHT KaTTaslifs
TH Ba CHCTEMa O/ITaH MCCHK/IMK MMIJIODH CHCTeMauuury OMp XonaTjan
6oiUka xoJqaTra yTutl WyJaura Gorauk Oynagv. DuunoGapun, Q xam, A
XaM Xo/iaT (GYHKIMACH 3Mac, WYHHHT YYYH CHCTEMaHHHT Xap XHJ XOs
Jatnapaa sra OysaguraH HCCHKAMK CKH HII 3anacH xakuaa ram 6y.au-
MM MYMKHH 3Mac, )

Wyupaii gaaud, A Ba Q énuaa Typran A CUMBOJHHHT MabHOCH U
&uupa TypraH A CHMBONHHMHI MabHOCHAAM Golkaua 6yaagd., AHa Ly
XOUIHM Tabkuinab ytuw ydyn A Ba Q éHuparu A ra wrTpux Kyitmarau,
AU cumBon nuxn 3ueprus oprrupmackuu Guagupaau, A'Q sa A’A Jcum-
BOJLIAp 3Ca OPTTHPMAHH 3Mac, GajKH 3JEeMEHTap HCCHKJMK MHUKIOPH Ba
aneMeHTap HUIHH OHJHpPanH.

Xucobnaw yuyn (95.3) Tenrnamaja audipeperuxaniapra yTuaaiM,
Yupa TepMoauHAMMKa GHPUHYM ACOCHHWHI TEHI/JAMAacH KyHMAard Ky«
puauiural xemamu:

, d'Q =dU + d’A. (95.4)

{ 1 (95.4) Teurnamafia dU tyauk guddepeuunan 6yams, d’Q sa d’A nap TyauK
Auddepenurtan smac,

2&0'.

—



(95.4) nm Gyryn nponecc Gyiinua wHTerpavnaranpa (95.2) tenrsama
6unan aiiHan Gup Xua Gyaran Kyiumary HGoAa TONRIBAM:

Q=W —U)+ 4

d’A HU nHTerpansall HaTHIKACHHH
2

gd,A = Ag - Al

i
KYPHHHIIAA €3HI1 MYMKHH 5Mac SKaHJHMTHHHM fHA GHp MapTa TabRHA-
na6 ytamua. By €3yB cncteMa Gaxkapran Mul HIUHWHT GMPYHYH Ba HK-
KHHYH Xo/laTnapiaar kuiiMaTaapH (SbHH 3anacsiapu) afiMpMacura TeHr
SKaHJNHTHHH Guanuprad Gyqap sam.

96- §. MKucMHMHT XxaMMu yarapraHia GaxapaaWraH MW

JneMHyHr Yaura Tern6 Typrad Golmka ucMaap OMJaH KHAaaMraH
y3apo TABCHPHHM YHHHT ylla KUCMJapra KypcaTaauran GOCHMH opka-
JIH XapaKTepJjalll MYMKHN. ['asHMHT uayiy ZeBOpJapH GunaH, IHYHUHT-
AeK KaTTHK €KH CYIOiK JKHCMHHHI aTpopmpard MyxuT (Macanau, ras)
6unan GynaanraH y3apo TabCHPHIIM GOCHM OpRAJHB TaBCH@JIAIL MYMKHH,
373apo TABCHP KyuJapu KViiMAran HyKTajap KYurania MHCMHHHT XaK-
MH yarapajd. BunoGapuH, MasKyp >KHCMHMHT TADIKH XHCMJap YCTHAA
6axapaauran MM 60CHM Ba JKHCM XAXKMHAHHT yarapmunapu OpKaJH
ndopanaHyviil MYMKHH. By ndoganyu TOmHLI YYyH KYAMAGTH MHECONHH
Kypu6 uMKaMu3.

JKunc Kuau6 MIINaHTaH Ba OCOH CHpNaHa-
AMraH mopileHb 6nJaH GeKMTHAraH UHJIMHAPHK
nauw (213-pacM) numra raz xamairad 6YJCHH.
Arap 6upop ca6a6 Gunap ras Rewras Golusaca,
y ToOpLIeHHH cypuO, noplueHb ycTHAA M 6axka-
pamn. IlopiienHn AA KecMara KYuwpHIL YYyH ras
Gaxkapran SjeMEHTap WMLl KyHHaarura TeHT:

N'A = fAh,

6y epaa [—ra3HuHT nopwedra KypcaTajuran
TabCHUp KyuH. By KYUHM TrasHMHI p GOCHMHMHHHT
NOpLWIEHHHHT S 103ura xynaiiTMack Gunan asjMail- 213- pacu.
THpPCAK, I«gyﬁnnarmm TOnamMna:

N'A = pSAh.

Jlexnn SAh kynaittMa ra3s xaxmuuunr AV oprTupmacupan uCopar. Lly-
WHNT YYYH 3JIEMEHTap HUIHMHT H(POAACHHM KY#HMLaruua é3amua:

AA = pAV., (96.1)
Papiuanxn, (96.1) narn A’A kxarttammk anre6pank xartasmxaup. Jlap-

¥AWHKAT, Ta3 cCHKHJaéTraHma Ah Kyumw HyHasunu GuJaH rasHHur nop-
WeHra KypcaTaguran [ TabCHp KyYM #yHaJMIOM Kapama-kapum Gyna-
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ad, wy Tydaitan A’A sneMentap M MaHHA Gysmagu. By xonma xamm-
Hiir AV optrupMmacd HuiopacH xaM Mangufinup. [yunait kuam6, (96.1)
dopMyJia Fa3HUHC XaKMU Xap KaHJad Vyarapranja XaM HIOHH TYrpu
Hoganaigy.

Arap rasuuHr GocHMH JoumHii 6Y/MG KoJsiaepca (6yHHHI YUyH TeM-
mepaTypa aiiHH BaKTAa TeTHILJIMYa Y3rapHIH KepaK), y X0J/Ia XamM
V. xuimatHpan V, KuiimaTiraua yarapranga = OawapHirad  win

Ay = pV, —V)). (96.2)

6ynanu. Arap xaxm yarapranpga 6ocHM JOHMHit KosMaca, ¥ xonaa (96.1)
dopmyna erapsu napaxana Kuuvk AV yayHruna Tyrpu 6Yaagu. By xou-
Ja XaXKMHHHT yeKJH y3rapHwnapHpa Oaxapunagurad uw (96.1) xjypu-
HHULIJArH 3/IeMeHTap HIIIADHHHT HHFHHAMCH ChdaTHAA, TbHH HHTErpas-
nawl #ysd OMsaH XMCOGJAHMUIW Kepak:

V!
A, =f p dv. (96.3)
v,

93-§ na afiTmaransapzaH MabayMKd, O3 Tonrad gopmyJaanap ¢a-
KaT MyBO3aHAT/M MpoLeccJapra iKyANaHH/INLIH MYMKHH XOJIOC.

WMumuar tonunran wudopanapd kaTTHk, CYIOK Ba a3 XoJaTHaard
KHCMJIAD XaXKMHHHHI Xap kaHjail y3rapuuinapn yuyH TYFpH. DByura
HIIOHY XOCHJI KHMJIMLI YuyH siHa OHp MMcos Kypu6 uukamus. Mxtuépuit
WIAKAJATH KATTHK JKHCM OJMG, YHH CYlOoK EKH ra3 xoJaTHIArd My XHT-
ra 6oTHpamH3, MabJyMKH, 6Y MyXHT MHCMHHHI XaMMa HYKTajapura
6up xun p Gocum Kypcaragu (214- pacM). )Kucm KeHraiu6, HaTikaja
VHHHT CHPTHHHHT aiipuM AS,; ssemenTap xucmaapu Xap xuan Ah; Muk-
Hopia Kydamu, pe6 dapas wunaiiuk. YHua i-gHeM pAS,Ah, ra Teur
6ynran A’A; uw Gamapagu. YKucm Ga)caprad Mul YHHHT aifipHM KHMCM-
hapu GaykapraH Huiap HMEHHAKCH cH(ATHAA TOMHJMLIM MYMKHH:

NA = NA = Y, pASAh,.
XamMma KucMnap yuyH Gup xua Gyaran p GOCHMHH HHFMHAHM Huopa-
CH OCTHJAH TamKapura Yukapuo, ZAS‘Ah, HMFMHAM KUCM  X2KMHU«
1/

|

ANNNNNNNRNNNRRNRRRNRY

214- pacm. 215- pacm.
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]
HuHr AV opTTHpMacHHH RdoganamHu  3bTHOOPra  o.caK, Ga)kapusras
HLLIHH
A’A = pAV

KYPMHHMILZA €3MIl MYMKHWH, fbHH YMyMHil xonga Xam Ous (96.1) dop-
MyJIaHH TOlaMH3.

JKHeMm xaxMHEHHT §3rapuil mpoueccusr (p, V) anmarpammana (215-
pacM) TacBupaaiiMHa. A’A = p,AV, sneMmeHTap HIra rpaHKAA SHCH3-:
FdHA LUTPHXJIH TacMauyaHHHT 103H Moc Kesazad. Papwankh, VyK p = f(V)
SrpH un3anK, V; Ba V, TYFpH uM3HKyap GH/aH uerapasiaHraH 103 Xamm-
HUHr V| kuitmaTaad V, xufimatra Kamap yarapumuga 6amapmmu
HIUra TEHT, :

[yuu aiiTn6 ytamuaky, (96.1) udonannur puddepeHuHantap opKany
é3usran wakanaad dofifanaHcak, TepMOZMHAMHKA OHDHHYM aCOCHHHUHT
(95.4) TeHrnamacHHM Ky#Mparuya €3MUl MYMKMH:

d'Q = dU + p dV. (96.4)

97-§. TemnepaTtypa

Temnepatypa TYWIyHYaCHHH KYHHJArd My.oxasaslapra acocsiaHraH
¥onja Tabpudsall MyMKHH. Arap Gup-6Gupura Tern6 Typran 6up kaH-
Ya JKUCM KCCHKJMK MYBO3aHATH XoJlaThaa Gyusca, sbHH yJap HCCHKJHK
y3aTHII HysJM OujaH y3apo 3Heprus anmaiiMaca, 6y KHCMJApHUHT
TeMneparypacu 6up xun 6ynagu. Arap skHcmnap Oup-OHpHra HCCHKJHMK
GepHlUH MYMKHH GYyJagMraH LIapoMT sApaTWATaHZa YynapaaH OMDH HK-
KHHYHCHMTa HCCHKJAHK Y3aTHWI OpKa/aH 3HeprHst 6epca, y BakTAa OHpHH-
YU JKHCMHHHT TeMrepaTypacH HKKMHYHCHHHMKHIA Kaparaija lokKopH ne6
xucoGnanamyn. JKUCMApHHHT XaXM, 5J€KTP KaplMJ/MK Ba 1y Kabu
KaTop XoccasapH TemmepaTypara GoFiMK. TeMnepaTypanH MHKAODHil
JKHXATHAH aHMKJalW yuyyH 6Y XoccalapHMHT Xap OMpuAaH ¢oiiaananHi
MYMKHH.

TeMneparypans yavaul yuys Tanja6 OJNMHIAH JKHCMHH (TepMOMeT-
PHK KHCMHH) 3pHéTral My3 OHJIaH HMCCHKJMK MYBO3aHATH XOJaTHra
KeJITUPaMH3, IKHCMHHHT Oy Xonaraary Temneparypacuuu 0° ne6 ona-
MH3 Ba )KMCMHHHT TeMIepaTypaHM Yayall yuys GH3 Kyanamoxyn 6ya-
raH xoccacHHH (TeMnepaTypa Ge/MMCHHH) MHKAOpHH JKHXaTAaH Xapak-
TepaaiiMu3. Bynpail Geary cuaTHAa KHCMHHHI XaKMM TaHJal ONMH-
rad Ba yHuur 0° pgarm Kuitmati V, ra TeHr pe6 ¢apa3 KHJIaMmu3,
Cyurpa yia »HCMHMHT Y3MHH aT™Moctepa 6ocHMM OCTHAA KaiHaéTrax
cyB OHJaH MCCHKJIMK MYBO3aHaTH XoJaTHra Keatupamus, Gy XoJaTia
YHUHT Temnepatypacunu. 100° ra TeHr ae6 onamu3 Ba GYHId MOC KeJlaiH-
rag Vi, XamMHM aHMiJaiiMia. Dua Tannab oaran Temnepatypa Genru-
cH (6y MHCOa—XaXM) TemnepaTypa Yarapulin 6uniaH UH3HKJAH Y3rapa-
Ju fe6 xucoGnab, TepMOMETPHK KUCMHHUHT XaxXMH V 6Yaran XxonaTh-
lia TemrepaTypacH Kyiiuaarura Tesr G6ysanu gne6 €3uil Kepak:

o V"‘Vo o
£ ==y 100°, (97.1)
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Uly Tapuxa TomMiraH Temneparypa uwkaJjacdH, Mauaymcu, Llesbcui
wkanacH 1ef- atanagd. TemnepaTypaHu Yuuast yuyH XamMm 3mac, 6aaku
oupop Oowka Gearv onudarawga xam (97.1) ra - yxwat - MyHocaGaTHH
€31l MyMKHH,

TepmoMeTpuu aifTh6 yTuarau. ycyn 6unaH pgapaxanad onub, yupau
TeMmepaTypanu yadail yuyH QoiiafaHHil MYMKHH. DYHUHT yuyH yHH
TeMnepaTypacH YaYaHa&TraH jKMCM OHJIaH HCCHKJHK MyBO3aHaTH Xo-
NaTHra KenTHPHUW Ba XaXdM KaTTaNMTHHM TOMHLI Kepak.

Tabuatit xap xun Gysnrad TepMOMETPHK MHCMJapAaH (Macafa,
cumob Ba COHPT) €KU TYpAM Xual TemnepaTypa Genrdiapupad (Maca-
NaH, XaxMAaH Ba 91€KTP KapWHAMKJaH) QoigaNaHyBYH TepMOMeTp-
JIapHIT TaKKOC/araHga YJapHHHT KYpcaTHILIapH Aapa)Kkajall YCyJIH
tydaitau 0° Ba 100° na Gup xHa Oyau6, Gollika TemmepaTtypanapia
dapx kuragu.  DyHmaH WwyHAal Xynoca UHKajMKH, TemrepaTypanap
wkanacuuly GHp KMAMAaTJ/M aHHMKMAUl Y4YyH, aparkajail yCynHAaH Talu-
KapH, fiHa TEpPMOMETPHK »IICM Ba TeMrepaTypa Ge/ITHCHHH KaHAAH TaH-
Aauwl xakuja XaM KeJMMG osui kepak. TeMmepaTypanapHHHT 3MIMPHK
wkaja ae6 aTajyBuM WKAJNACHHHM aHMKJawaa OY/MapHHHT KaHJlaik Tan-
AaHWLIM KefMHTH naparpagaa GaéH 9STHaagd. ABBanjnad myuH aiTHO
yTaMH3KH, TEPMOMETDHK MHCMHHHF Xoccanapura Ooriug —OyaMarad
WIKana TePMOJAHHAMHKAHHHT MKKHHUM KOHYHHra acocaH aHHKJAHHUIH
mymxus (130- § ra k.). By wkana TemneparypasapHHHr a6co-
AT wKagacH aeé atanau.

98- §. Maean ras xonaTHHHHT TeHrJamacH

Bupop ra3s. maccacMHHHr xosnatv p Gocum, V xawm Ba (° Temnepa-
TypajaH u0opaT yuTa napaMeTPHHHT KHiMaT/aapH OuiaH aHHKJIAHAAH.
Dy napametpnap 6up-OupHra KOHYHHMii paBHILga OOFJaHTaHKH, YJapjau
OupuHMHT Y3rapulid HaTwxacHga Oolukanapd xaM yarapagu. A#tnG
yTHAraH GorNaHHUI aHAJHTHK YyCyJana

F(p, V, °)=0 (98.1)

yukuua kypunuMumaa udoaananiiuy MyMKud. DHpOp KMCMHHUIT Napa-
MeTpAapu opacHiarH GOFfauuulKd HGOoAANOBUH MYHOCAGaAT WY MKUCM-
HMHT XO0JaT TeHrJaMacH pef atanagu. BuHoGapuw, (98.1) my-
Hoca6aT GepHJ/iraH a3 MaCCaCHHMHI X0JaT TeHrJ1aMacHaHp.

Arap (98.1) teurnamanu napamerpaapaaH OGupopracura, Macaja,
p ra HucbaTaH euycak, X0aaT TeurjaMaci

p=1. 1) (98.2)

KypuH#wra Kesagn. MakTa6 xypeuaan MabayM 6yaran Boiinb—Maprort
Ba [eit-J/lloccak KoHyHnapdt napameTpiapiaH Gupu yarapmac Gynrau
WAPOUTAATH XOJlaT TeH[yiaMasapHHu ngoganaitnu. Macanad, boitnb—
MapuorT KoHyHura kypa, Temnepaiypa yarapMarania Oepuirad ras
MaccacH Y4yyH TasHMHP GOCHMMH YHUHI Xa)KMHra TecKapu MpOmopuHoHas
paBuulga - y3rapagd. DyHH aHaJMTHK paBHLLIZA KyHuZarHya e3uul myM-
KHH: ’

pV = const (£° = const). (98.3)



Afnn Gup TemnepaTypara Moc KeayBum xosarTiap Maexya (p, V)
auarpammaza (98.3) Tenrsiama OMsiaH aHMKJAHYBYH STPH  YH3MK, ABHW
runep6ona GuNan TacBMpJaHazH. TeMnepaTypanMHT xap Oup khilmaTnra
J3UHHHT 3TpH yM3WFH Moc Kenagn (216- a pacm). By srpm unangnap
u3otepManap ae6 atanain («n3o» — GHp XWJ, TEWF). -

p p v
A A Bt 5tt,
/ - a
Z 1 l l
L,
Ly L ¢’
a 0 4
216- pacw.

TasHMHr yarapMac Temnepatypana Gup XonaThaH Ooluka xosiaTra
yTHIWIH M30TEepMHK npouecc ae6 aranaad. M3orepMux npoueccaa
Fa3 XonaTHHH TacBHPJIOBYH HYKTa H3oTepma Oyina6é xjuaam,

(p, t°) éxn (V, (°) pnmarpamMMaja H30TEPMHK Tnipouecc p Yxura
(mMoc pasnmpa V ykura) napaanes 6yaran’ TYyFpH un3MK GHNaH TacBHp-
naHaan. By unankaap xam HM3otepMa 6ynanu. YuwHud napametp 6ya-
rad V (Moc paBuwmiaa p) HUHT KHiiMaTh 6y TYFpPH uu3aukjap G6Yiinab
JIOMMHI1 KOAMaian, 6ankH TYrpH uH3MK O6ViAna6 crtpeska G6HaaH Kypca-
THATAH AyHaJHWAa KyuWaranja yYHHHT KHiMaTtH oprta Gopanm (216- 6
Ba 8 piacM). , '

l'eii-JTioccak KonyHHra kypa, GocHM yarapmac Gyaranja Gepuiran
ra3 MacCaCHHHHI Xa)KMH TemmnepaTypara xKapa®G 4YH3WKAM paBulja ¥3-
rapa:u:

V=Vy(1+af) (p=const). (98.4)

Xaxm ysrapmac 6yaranpa GocMM y4yH XaM luyHra yxmain Gor-
NaHHIL VPHHJH:

T p=po(1 +at’) (V= const). (98.5)

DBy Tenrnamanapma (© — Llenbcuii wxanacH 6yitnua  xucoGnanra
temneparypa, V, —0°C parn xamM, p,— 0°C parn Gpchm, Mkxana
TeHTNIaMana xam o Kod(puimeHT 6Gup xua Oyaub, YHHHT KHiIMaTH
1/273 1/epad’.

Varapmac 6ocimaa 103 Gepapuran nponecc H3o6a PHK pouece
ne6 atanapd. Tas yuyn Oyupait mpouecc (V, {°) auarpammapa (98.4)

YYFpM uM3nK Ousian TacBupaaHagu (217-a pacM; Typau TYFPH unauxnaap
Typan GocHMJapra Terviunuaup). By Tyrpn uMauKk n3oGapa pe6 arta-

’{y 1 Amgporn 'l/_273,|5 2rad 1,



nagu. (p, (°) &u (p, V) nmuarpammaga wsobapa (° ygura éku Moc
pasuiuza V yKra napassen ityHanrad TYFPH YM3HK KYpPHHHIUMAA GyJafgu.

arapmac Xaxmza 103 GepajuraH Mpouecc H30X 0pHK Mpouecc el
aranapu. (p, {°) puarpamMmaga usoxopasap 217- 6 pacMaa Kypcatuarad
lakana 6ymagH,

4 14
Ds ¥
b: Vs
,/: 10,( e VI
T % -t
Y% 0 -6 g re
Cat + el b 4 — 7K
0 14 4 Y -
a 0
217- pacw.

Wynn Kaitn kuau6 yramusku, (98.4) sa (98.5) napra acocan, 6apua
u306apa Ba Gapua uszoxopanap £ YKHH

1l +at’°=0
IIapT GHJIaH aHHKJIAHYBYM ailHM OMp Hyigraja KecH6 VTaaH, OyHAaH

7 = —— = —273,15°C.
a

TeMmnepaTypaHHHT CaHOK OOLIMHHM 1y HyKTara KOWIALLTHPHO, GH3
TemneparypaJiapuuur Lenbcnii wikanacuaan a6comot 1Kana €k Kesb-
BUH IIKasacu! neG aTaiyBuM luKajiacira jrtamu3. KeitnHuyanuk 6us,
afco/moT TeMmmepaTypaHHHI (abHH abcomoT LiKaaa 6yitMua xHcobJsaH-
raH TeMriepaTypaHUHr) PH3MK MabHOCIL XKYAA UYKYP SKaHJHTCHHH KYpa M3,

AGcOTIOT WwKaMaHHHT Tabpudura GHHOAH abCoOMOT TeMiepaTypa
6unan (63 Gy Ttemmnepatypanu T xapu Guiaan Oearunaiimus) Llesmbcnit
LKaacH GyitMua xucoOJaHraH TeMllepaTypa ypracHia Ky#éHaars MyHo-
cabaT ypuHaMaHp:

T =4 =1 +273,15, (98.6)
Macanan, 0°C remneparypara 273,15°K Moc xenagu. 0°K ra Tenr

TeMriepaTypa aGcost0T HoJab Ae6 aramagu, yura — 273,15°C moc
KenajH.

1 Moc papnwga 6y wkanauuur rpafycd °K Guaan oearumasagd,
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'(98.4) pa (98.3) Ttenrsamanappa Llesbcuit Temneparypacupan a6-
cosloT TemmepaTypara ytamu3. BynuHr yuyu (98.6) ra mysoduy pa-
puiga (° wuar ypuura T — l/o uM  KyAMHS:

V=Vo(l+a?) =V,[l+a(T—1)| =aVl  (98.7)

Ba LIYHra yxuiaul

p =Q pOT' (98'8)
By TenrnanmasapiaH kyiiHaarusaap Keaub uHkauu:
5_; = % (p = const), (98.9)
B T (V= const) (98.10)
2 2

6y epmard | Ba 2 wuHaekcnapu aiinM 6up M3o6apaga éryBud [(98.9)
yuyH] éku ailHu Gup u3oxopaga [(98.10) yuyH] érysuH uxTHépuit xo-
JlaTnapra TerHuMaup.

Boitne—MapuorT Ba [eii-Jlioccak koHyHMapH TaKpUOKt KOHYHJIApAUp.
Xap KaHjail pean Ta3HHHT 3UUJIHTH KAaH4Ya KHUMK 6y/ca, ABHH XaMMH
KaHua katta 6ysca, y (98.3), (98.9) Ba (98.10) Tenrnamanapuu wwyHuya
AHHKPOK KkaHodTJaHTHpagH. (98.3) ra myBodHy, 6ocuM Kamajirasga
Xxa:km optam, (98.9) ra myeodHK 3ca, TeMnepaTypa KyTapuianiu Gu-
Jian xaxm opragd. buhobapuh, bofinb—Maprotr Ba [efi-Jlioccak KoHyH-
JapH yuua pacT GyJsMarad temmepaTypaJapAa Ba yHYa Karra GynMmarau
6ocumaapaa Tyrpn Gynaiu.

(98.3), (98.9) Ba (98.10) Tenrnamanapra anuyx GyficyHaguran ras
upgean ras-ae6 atanagd. Mgean ras aGeTpakT TywyHuajgup. Xap
KaHaaii pean ras 3uuaMrd Kamaa OopraHv capu ¥3 xoccanapu Ouan
ujgeaJi rasra sikuuJawa Gopaj.

XaBo, a30T,. KHC/opoA, Kabu 6ab3n rasnap yii TemmepartypacH Ba
aTMocdepa GOCHMMHM LUADOMTHAA HAean rasra »yvjaa akuH Gynaau. [enwit
pa BOJOPONHHHT XOCCaJiapu Hiean ras xoc-

canapura ajiHMKCa SsIKUHIMP. g
Boitnb—Mapuott Ba [eii-Jlioccak Tewnr- L
JaManaputu  GupaaluTupub, uaean ras xo- AR VAN

JATHHUHT TEHTJIaMACHHH TOMHII MYMKHH. '
Byuuur yuyu (p, V) nauarpammaga napa-
MeTpJIapUHUHr  KuiMataapH p,, V, Ty Ba
ps, Vo, T, GYsiran UKKUTA UXTHEPHI X0s1aT
onamus (218- pacm). / —1' wusorepmapas
Ba I' —2 msoxopagan uGopat 6yaraH [

[}

i

I

]

]

!

! :
L
b b= YN

:

JaH 2 ra yTUII NpPOUeCCHHU KypuG 4YHKa-

mu3. PaBuwanku, [’ XonaTHMHT Temmepary- /) SO — AAA
pacH [ XOnaTHHHI TeMmmepaTypacura TeHT [ 2 S
6ynamu, /' XomaTmard xaxm 2 XonaTaard v, v, 4
Xammra TeHr. p' 6oCHM, ymyMad afiTrasja, '

py Ba p, 6ocumiapaan ¢apk KHAAH. 218- pacwm.
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1 Ba I’ Xonatnap aMum GOHp wuaoTepMana -&tapw.. [Iywnwr yuyn
(98.3) ra mypoduy paeuLza o
pVy = p'Vs

!’ Ba 2 Xonarnap aiuu GMp M30Xopaja ETajM. Bunoﬁapun (98 10)
ra MyBodHK,
P_T
P2 Ty
By Tenrnamajapaan p’ HH RYKoTHG, Kyiupard TeRrJamaiu Tona-
MH3!

AV _ Vs,
T, Ty
I Ba 2 XonaTtnap MYTJaKO MXTHEDHI PaBHIUAA TaHJal ‘ONKHTAHJMIA

yuyH, Xap Kaunau XonaTja )gaM

LRy (98.11)

v6y.na,un 1e6 TabKuAnawl MyMKWH, 6y epaa B — Gepusran ras maccacu
yayH y3rapmac OVnraH KaTTaJHKAHP.

ABorapapo Kaip KHArAaH KOHYHra acocaH, 6up xux tuapoumaa
(nonu bup- xua memnepamypa 6a 6up xun Gocwuda) Gapua 2asziapHun2
Ku0cpamm-morexyrarapy 6up xun xaxcmea sea 6yiadu. YXymnagaw,
BOpMaJl LIapoUTJIap ne6 aTasyBuH WwaponTaa, abHu 0°C Ba 1 amum Gocrmpaa
XAP KaHZLal FasHUHT GHpP KHJIOMOJMHHHT XaMMH 22 4 M%/km046 ra Temr?.
Bynznan ras Mixaopu 6up KnJoMonra TeHr 6yaranaa(98.11) paru B katra-
KK Gapya rasnap yuyH 6Hp Xua GYnann meraw xyJoca uakaui. B kaTra-
JUKHUHT GHp KHJIOMOJIra TYFPH Kenajuran KuitMatuun R xapdm Gnaa,
KHJIOMOTHHHY  XaKMHHH Vi, Onnan Gearnna6, (98.11) TeHTJIaMaHH |<y
BHparuua €3MLl MYMKHH:

Pl R, (98:12)

by Tenrnmama KnanefipoH TewrjaamacH: JJ,e6 a'ra.nap,u -By
JEHI1aMa Hjeas ra3 KHJOMOJHHMHT TapaMeTpJapHHH .6up-6mpu Onnan
6ornaiigy Ba, jeMaK, y Hjeajq ra3 XonaTH TeHIJIaMaCHHMHT V3rMHacH-
ap. By Teurnama oparaa :

pViw = RT (98.13)

KypunMwiaa éaunanu. R KaTTaJHK YHHBepcaJa raa JoOMMHjCH
AcG aTajaqM. YHHUHT KHAMAaTHHM ABOTajpo KOHYHH  E€pAaMuia- Xucob-
236 Tonuw mymkun. Bynuur yuys (98.12) pa p ypuura 1,01 10° n/m?

1 MWyuou afitnG yTamnaxn, Hopman wapontiapia | M3 rasna

6,06-10%
L =553 = 2,68- 1038
Aoua MOACKYa, 1 cu® pa sca L’ = 2,68-10%® moneryna Gynagn. L (@un L’) comn
DowvsaTr cConn Re6G aTanapu. .
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(Uamm); Viu' ypuura 22,4 mixmoss sa T ypuura 273°K wyiluuwr ke-
pax:
1,01-105.-22,4 (n/m®) 43 3

273 2pag - kmon . 83110 epud TKMOAL®

R=

Hopman wapontnapaa 1 mosb raz xamwmu 22,4 a/moas 6ynaau.
FasHHHI KHJOMOJIHHH MOJb OpPKAJIH Ba XOYJUIADHH 3Pr Ba KaJopuanap
opxasin ndoganacak, yuusepcan raz JOMMHMACHHHUHI KYHHAATH KHAMAT-
NIapHHH OCOHTHHA TOIMIUHMH3 MYMKHH:

_ 7 sp2 _ Kan
R=2831-10 2pad - moap = 1,99 2pad- moss

Babzan R joumuil rpagyc-Moara Tyepd Kearar JuTp-aTMOChHepa
Xucopuaa. ubosanaHau:

_ 1 amm-22,4 2/mons a-amm
R 273 zpad =0,0820 5 ons zpad- moas'

Bup knjomo/ara TerHw/M TeHrJaMajaH Xap KaHJaid /m  Maccaju
Fara TerHuyin TeHrJiamMara YTHUI OCOH, OYHMHI Y4YyH OHpP XHJI GOCHM
Ba OMp XHp TeMnepaTypaja FasHHHT Z KUJOMOJH GHD KHJOMOJHUKHIA
KAparanja z MapTa OpTHK XaKM STa//IaliMHH 3BTHOOPra OJIHIL Kepak:
V =2V,..(98.13) un 2 = m/p ra xynaiiTupu6 Ba 2V, ypuura V uu
KYHHO, KyiiMgary TeHrJaMaHH TOMAaMH3;

pV =%RT, (98.14)

Oy epaa m — ra3 maccacd, [ — KHIOMOJMHMHT MaccacH. By teHraia-
Ma Xxap Kauja# m MaccaqM HAeJ ra3 XOoMaTHHHHC TeHrjamacuaup. By
TeHrynamMasau (98.3), (98.9) sa(98.10) TeursiamanapHHHT KeJaHO YHMKMILH-
HH KVpHUL OCOH.

Mpean rasuuur temnepatypach Ounan Gowrka napameTpaapH ypra-
cHaard GOFNAHHUIHMHC COAAAJHIH Oy rasHM TepMOMETPHK MojAa cHda-
THAA HIJIATHLI COXacCHAA KeHr HCTHKGON OuHG GepagH. XasKMHHHC
BOMUMH KOMHILMHHM TabMHHJA0, Temmneparypa GearucH cHpaTtuga ras
Gocumunan doliganaHuranga TeMmmepaTypa IUKasacH HAeas paBHILAA
UM3HK/IH OyJraH TepMOMETp XOCHJ KHAMIU MymKkHH. ByHAaH Oycu 6u3
Oy wKananu TeMmmepaTypatapHUHI HAean ras wkanacH AeG aTaiMus.

Xarkapo kenMwiysra MyBodHK, amanja TePMOMETPHK MKHCM cHda-
THAA Bogopoj oauHanH. (98.14) teursamajgan ¢oipananné Ba Tepmo-
METpHK KHCM cH(aTHAA BOAOPOA OAHG TysunraH ILKana Temmepary-
paNlapHHUHF SMIOMPHK UIKaJacH aeG aTanaju.



Xl BOB
IFA3JIAPHHUHI 3JIEMEHTAP KMHETHK HA3APUSCH

Moviekynisp-KMHETHK Ha3apHs MOALA XOJATHHHHT 3HI COLJAA XOJH
GyaraH ras XxoJNATHHHM TaNKWH STHLIRA KaTTa-KaTTa I0TYKJapra SpHILLH.
KHHeTHK Ha3zapus cojjanaluTHpyB4H OHp KaTop (papasnap KHpPHTHATAH
INApPOHTAArH Y3HHHMHT 3HT 3/eMEeHTap KYPHHHUIUMAA XaM a3 X0JaTHHHHT
acocHii XocCaslapHHM Ba rasiappga Gynanurad XOAHCasapHH cHaT MH-
XaTHRAHTHHA 3Mac, GalKH MUKIOP XHXaTHAaH xaM (6upra siKHH COH-
JM KVNafTyBuMra Kazap aHMKJMK GMnan) H30xJa6 Gepa onagH.

Bua eumokuu 6Yusiran GMPHHUHM Macaja FazHHHT HAHL) JEeBOpJiapHra
Gepapuran GOCHMHHMHI KaTTaJIMTHHH xHcobJjawl Macajacuaup. By Mma-
CaNaHMHT €YMJIHIIH a6CoNIOT TeMrnepaTypaHHHT (DH3MK TaGHaTHHH OYHO
Gepaiy.

99- §. I'aanap KMHETHK Ha3apuACHHMHr COCHMra OMA TEHTJaMacH

[asHUHI 3HT COANA MOJIEKYJIP-KUHETHK MOJEJNH KyHHAarHuagmp,
I'az ouncpan Gup-6Gupura V3apo TabCHp KypcaTMaiijHraH Ba XaoTHK
PaBHIIA Xapakat/aHagurad GMpP XWJi MoJleKyqanap TynnaMmuaup. Mone-
KYJaNapHHHT yJ/uaMJapH WY Kajaap KHUHKKH, YJAPHHHT XaMJapH
AMFUHAMCHHH MIUMILHHHI XaXXMHra HHcOGaran >3bTHOOpra oJMaca xam
Gynagu. Xap OMp MOJISKYJia acocaH XaMMma BakT 3DKMH Xapakar Ku-
Jagu Ba Oab3an OowlKka MojeKynanap OWJaH €KH MAMLI JeBOpJapH
6unan sMacTHK paBHlIa TYKHaWMO TypamH.

DByupait mojenb Haean rasHMHr XyanH yaruHacuaup. Pean rassnappaa
MOJIEKYJIaJIaDHUHT Y/YaMm/iapH yeksau Gynu6, ynap GHp-OHMpHra opaJsiapu-
JAary macoda opTHIIM OHJaH Te3 KaMaiHO KeTajuraH KyyJaap Ounan
TaLcup Kypcataad. JIeKHH FasHHHT 3MYJIMIH KaMaiiraH capd MoJekyJa-
JAPHUHT XYCYCHI X2:KMH ras srajsal Typrai xa>XMra kaparaifia Kamas
OGopaju, MoJekynanap opacujaard yprada Macodajap 3ca Wy Kaaap
opTHO KeTajukH, OyHAa MoJieKyJasapHMHr OWp-OMpHra KypcaTajmras
V3apo TabcHp Kyunapuuu GyTyHJail 3pTHOOpra osMaca xam Gynapepajm.
Jlemak, xap xaHjail rasys xoccasnapH XHXaT[aH Hiea rasra sKMHJaLI-
TaH I1apouT/apiia 63 tokopuaa TaBchdaab yTraH Mojeara acoc KHJIHO
OMMHTaH (apaszsiap VpHHAM GYJHO uHKALH.

Maum gesopura ke ypunranuaa MoJiekyna JeBopra HMIYJbC
Gepagy, Gy MMIYJBCHUHT COH KHMHMATH MOJEKYJ/ia MMIYJbCHHHMHI Y3ra-
puwmMra Tenr. /leBop CHUPTHHMHT Xap GHp AS 3/eMEHTHHH Kyn MHKAOp-
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Jard MoJexynanap MyTTacun papHiuga -Gom6apAMMOH KHJMG TypanH.
Bynunr naTimxkacuga AS asement Af BagT MuHpa AS ra Hopman 6y-
finua iyHanran AK BMFHHAM MUMNYJbC onafu. MexaHHKaZaH MabJyMKH,
AK unur Af ra Huc6atm AS ra TabCHP STYBYUH Kyura, 6y Ky4HUHT
AS ra uucOatu 3ca p 60CMMra TeHT.

Monekynanap MyTjaKo TapTHOCH3, XAOTHK paBHILLa Xapakar KH-
Aany; yaap Sapua #@yHanuwiap Gyfinya OHP XHA SXTHUMOJJMK OHUNaH
XapakaT KuJagd, 6y AyHaJMIJapHUHT Xxed OMpH Ooluka/japd oJifHaa
YCTYHJHK KMAa onMaitad. ByHpmail ¢ukpra keJnwumuara caba6 Iyku,
ras Wauul jAesopiapura xamma xoiiia 6up xua focuM Kypcartagu. Arap
6OpAH-10 MOJIeKyJaNapHHHT GHpop HYHA/MHMUIAAaTM XapaKaTH YCTYHJHK
KHAraHga, yuaa tabuuilt paBHIIja JEBOPHHHC MaHa Wy #VHaauw To-
MOHJa 6TraH KHcMHra Kynpok GocuM xypcarunrad 6ynap sju.

Monekynanap Te3MCHHHHI KaTTaJHCH JKYAA XHJIMa-XHJ OYIHHK
MYMKWH, BYHHHC yeTHra, MoJieKyJaHMHT TE3JHCH, yMymaH aifTraHja,
Xap OMp TYKHALUMUI HaTHXKACHAA Y3rapuuiH Kepak!, 6yHaa TeanuK Gup
XHJT 3XTHMO/N OWU/IaH OPTHIIH XaM, KaMaiuiuH XaM MYMKHH. DyHra ca-
6a0 LIYKH, MKKHTA MOJIEKYJAHUHT TYKHAIUMUIJAH aBBAJICH YMYMHH KH-
HETHK 3HEpPruacH TYKHALUMLIAAH KeUMHTH YMYMHH KHHETHK 3JHeprHs-
cHra TeHr Oyauwin kepak. DBHHOOGapHH, TYKHalWHIL HaTHxKacHga 6up
MOJIEKYJ/TAHHHI Te3JIUCH OpPTCA, HKKHHYM MOJIEKYJIAHHHT Te3/MTH Kama-
i Kepax.

Kyiiunran MacanaHu euHLIHM COAJANALITHPHII YUYH MOJeKyJasap
XapaKaTHHHUHT XapaKTepura asoxaiop Oyaran 6ab3v COANA/ALITHPYBYH
dapasnap kupuramus. Bupunuugan, MosjeKynanapuu dakat ysapo nep-
neH Ky sap 6yaran yura RyHaquuga xapakariaHan, fe6 cdapas wH-
namus. Arap rasja N goHa Mosekysa 6yaca, y xoaga 6y éywammii-
NapHHHT Xap Gupu 6Vilna6 wucraran naitaa N/3 noHa MosieKyna
XapaKaT KuaagM, wy Guian Gupra, yJapHHHT sapMu (sbHH N/6 gucmu)
6y #iyHanuin G6Gyijga6 Gup ToMOHra, HKKHHYUM sipMu OyHra kapama-
Kapiu¥ TOMOHra xapakar xusaau (219- pacm). Byupai dapasra acoc-
NaHuG, OM3HH KUSHKTHUPAETraH iiyHanuiaa (MacasiaH, NEBOPHMHT Ma3-
Kyp AS >sneMentura yTKasuaran HopMasb 6yiinab) MONeKyNanapHHHT
1/6 kucmu xapakaT xunanu, ge6 xucobnaii-

MH3, 3!/1/ /

VIKKHHUM copfanaTHpHLI Ly HiaH HO0- N
paTkd, 6M3 XamMMa MoJeKyJajap Te3JHrH-

HHHT U KkHiimaTtd 6Hp xua, ne6 xucobaaii-

MH3. ;;ZN iV
bBupunun copnanaitHprur G0CHMHH XH-

COS/AlUHKHT OXHPTH HaTHXKacura TabCHUP /

KypcaTMaitliH, 1yHAall SKaHJMIHMHH 613 Gy H- 2 *

AaH KeHHHTH naparpagaa kypcaramus;, HK- ’ é,y

KMHYH coajaflaliTUpHIUAAH BO3 KeyHll Mma-
JUL puLA 03 Ke 219- pacw,

! Maccanapn Gup Xmn 6ysiran  MKKMTAa wWwap $3apo SMacTHK MapKasuft TYkHarm-
raHia Te3HKAApPUH aJaMawaj.
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canara Kanjal aHMKJMK KMPHTHILMHM 1wy naparpadbuuur $3npa ky-
pamua.

Wnuio zesopura ypwiaéTran MoJieKyJNaHWHI yua pepopra GepapH-
ral WMNYJbCHHH XHcoGnailiimK. MosieKynaHuHr JeBopra ypHJHILAAH
aBBaqrM uMnNyabcH AS ra yTKasu/raH Taliku Hopmaa OyAnab Aynanran

6ym6 (220- pacm), - v ra tedr. Tykna-

IMII  HATHXAcHAA HMIYJLCHHHI HLLIOPAacH

yarapagu. lllynpait xuan6, Monekyna M-

NYJLCHHHHT - "OPTTHPMacH KyHAMaarura TeHr
L -my 6ysnn6 Konapm:

:__: Hagwass (— mv) — (mv) = — 2mv: (99 })

my

HLIOTOBHHHT YYHHUH KOHYHHFa acocan,
MOJIEKyJ1a KeJH6 ypHJIraHja AEBOp HOpMal

6yiiMua AyHaNraH 2mv HUMNYJLC ONajH.
220- pacw. Acocu AS Ba Ganaupnmru vAl 6ya-
ran UWJHHAP xamm'l M4Kaa  Koinaluran
B2 JIeBODHMHI AS 3/1EMEHTH ToOMOWra Kapal XapakaTnanaérran Gapua
MONEKYJIaNap JeBOPHHHT 1y 3JeMeHTHra Af paxT vunaa etn6 Oopa;m

(221- pacm). By MonexynanapHMHr COHH:

AN= 3 nuAS At, (99.’2)

Oy ¢pid /1 — KM OGHpPJIMTHAArH MoJieKyJsanap COHH.

Tyrpu, nesopra kapaG Oopaétranuga Oy MoJieKyJlanapHHHT 6up
xHcMu OolIKa MosiekyJaanap Gunad TYKHAaWmKG, HaTHXKaaa Y3NHHHT XapakaT
FYHaNMIIMHK Y3rapTHpagr Ba AS ra eTn6 GopoaMalaM; AeraH 3bTHPO3
Xxam  Ownpupuii  MyMKud. JIeknH MoJekyJanapHHHr y3apo  TyxHa:
VIYBJApH ynap XapakKaTHHWUHT XAOTHK XapakTepuHu OysMaiau: AeBopra
Kapa6 KeTaéTraH MoJeKyJjanap rpynnacHual OHpop MHKAOPAAry MoJe-
xyna 6ollKa HyHajulapAa XapakaTJaHyBuM TpynnaJjapra Kyluaranaa
yaHya MHKIOpPAarH MoJjexyJsa O6owika rpynnanapjas uuMKi6, aesopra
xapa6 xapaxkartnaHaérrau rpynnara kywuaagu. llynusr yuyn pesopra
¢TH6 6opaguraH MoJsieKyJsanap COHMHM XHCoOJalIAa MoJieKyJanapHAHT
Cup-6upn 6unaH GyJsaguraH y3apo TYKHaulyBJapHHH 3bTHGOpra onmaca
xam 6ynamu. (99.2) ra myeodni, AS lo3ra Bakr GHpJMIW HUMpa yph-
JIAJUraH MOJIEKYJaTap COHH

AN i
TI = -ﬁn vAS

ra Tenr 6yau6, 6upauk w3ra (AS =1 m?*) Gup ce-
Kynaua O6ysaguran  sap6nap COHM  Ky#inparura
TCHT:

AN ]

m = Env. (993)

(99.2) sap6nap counny Xap 6Mp TYKHAWYBAA
hesopra . Gepusiaaurad (99.1) umnyabcra xynantmp- R
CoK, NeBOPHHHT AS 3JjeMeHTHra A/ BakT Hunaa 221- pacwm.
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6epuna;1urau Haﬂmaauﬁ AK HMl'lyﬂbC xocun Gynaum
AK = 2mv + nuASAt = nmuzASAt

AK umnyabeud Al BaKT opanurura GYncaK. AS 03ra TabcHp 3TyB-
uyd Ky4yud Tomamus. Huxoar, tomuaran Oy xyuHH AS iosra 6yihcak,
Ta3HHHT HAMW JeBopJapura KypcaTagurad GoCHMHHH Tonamu3. Buwo-
Gaput,

AK {
P=%am =73 nmo®, (99.4)

e =mu*2 upoaa Moseky.1a WIrapHUJIAHMA XAPAKATHHUHI KUHETHK
SHEPIrUACH IKAHJMIHHHK XHMcoOra oaul, GOCHMHUHT HQOAACHHH Kyiduparu
KYPHHHLITA KE/JTHPHLL MYMKHH:

p= % ne, (99.5)

Tonuaray Qopmy/anapHd aHaAH3 KHAHLUITA KADHIWMHUIJAH OJTHH
6apua MoJeKyJaNdpHUHT TEe2IMKJIapu TeHr Ae6 kuarad apasgad sos
Keudur ou6atu 6y ¢opMyJTaNapHHHT KYPHHULINIA KAHAAH TabCHP Ku-
JIMUIMHA AHHKJIAHMU3.

MovekynanapHuur teanMkJapu Typsu4a GYJ/ICHH, S’BHU XM  Gup-
JUCH HuMaa Oyarad n Ta MOJEKyJlaaaH A, TaCHHUHI Te3/HCH aManija u,
6yacuH, n, Ta MOMEKYJIAHHUI'T TEITHrH U, Ba, yMYMaH, 7, Ta MOJIeKy-
JIAHUHT Te3juru v, 6yacuu, Ae6 dapas kunamu3. Pabliankw,

al

A A N U =2_n,=n.

" MoJleKy lanapHUHT Te3/iMKJAapu Gyiiuua TakCHMOTHHM OHJraH xo/ja
MOJIEKY/1A1aD TEe3IMTHHHUHT YPTAa KHAMATHHH TONMHII MYMKHUH. ByHuur
yuyH 6apua n Ta MOJIEKYJNAHHHT Te3JHK/IAPDUHU KYIWHiL Ba 6y HaTH-
waHu n ra 6ysauw Kepak:

n ny ny
- — -
(7=Ul+vl+ ottt vt o ottty

n

Bytaa 6us vy KywuayBYMHM n, MAPTa, Uy KYWHMAYBUMHH n, Mapra

O/IMUIHMMH3 Kepak Ba X0Ka3zo. BuHoGapuH v HH Kyiujard KypuHuwpa
63Ul - MyMKHH:

R s G i LV (996)

U= n = "Thnivl.

Monekyna uarapu/iaHMa XapaKaTHHUHT®e KHHETHK SHeprusiCH YyCTil-
A3 XaM XYAAM IIYHAA# MyJoxaszanap IopuTHO, 6y SHeprusHMHr ypradya
KUAMATH YUyYH KyitHpard uQofaud Tonamus:

—_— l al ,
g = anl €, 99.7)

6y epaa n, — SHEPrHACH HEAPJH €, Ta TEHr GYJraH MoJeKy/anap COHH.
yuu xaity guaamusky, (99.7) ra 6HHOAH, XAmM OHPJIHIH HUMAACH
MOJIEKYJ1alap KUHETHK YHEepPrUACHHUHI' HMFUHIMCH ne ra, HAbHH XAKM
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Gup IMTHAAr MOJIEKYJaJlap COHHHMHT GMTTa MOJIEKYJAHMHT ypTaua sHep-
ruscura ‘KynaiitMacura TeHr, uy OunaH Oupra, 6y HaTHxa MOJeKyJa-
JNAPHUHT Te3juKJaap 6ViiMua TakCHMOTH KaHAai 6yauwmnra GorJiMk smac.

Monekynanap TeanukJap 6yiinua Oupop Tapaja TaxcHMMJaHTaH fe6
¢apa3 KuUaHO, MoJeKyJaJlapHHRT MAMLI 1eBopHra Gepajuran 3apOJsiapH
COHHHU aHHKJaiMu3. Tea/MMrHHHMHP KHiAMaTR vu; OyJaraH MoseKyJanap
opacuza TypJaHM XMn HyHa/MILJIapAa XxapakaT KMJIYBYH MoJieKyJianap
6op. Wlyuunr yuyH, copnapor KHJIHG #eBOPHMHT AS ssneMeHTHra xa-
parad fiyHanum 6yiHua Oynaai MosekyJajapHuur 1/6 xMcmu xapakat
Kiagy, ne6 xucobnawl MyMKHH. BuHOGapuH, Teanurm v; 6yaraH Mose-
KyJanapaan A¢ BaxT Muupa AS snementra (222- pacm)

AN; = 4 n,uASAL (99.8)

IOHa MosieKysa eTH6 Gopagu. TeanHkJapH xap Kanpail 6yarad  Move-
KyJajap Gepajauran 3ap6/apHUHT TYJHK COHM:

AN = AN, = & ASAt Yo,

Ql —
(99.6) ra Mysodur paBHLLIAA 2n,-v,~ HM ny OniaH  aJIMallTHPHG,
6MpJMK 103ra BakT GMPJMrH Mukia OGepusaguran 3ap6.1ap COHHHH KYiiH-
Jaruua’ ugoaanaiMua:
AN 1 -

By udopa 613 onmun Tonran (99.3) udopanaH daxat wy Guaa
dapy KWIaMKH, YHIA XaMMa MoJekyJanap yuyH GHp xua 6yaran v
Te3/MK YPHMAA MOJIeKyJaJapHHHT ypTaua v TeaJMrH KaTHalWajH.

AN, monekynanappaH xap 6upu [(99.8)
ra K.] jaesopra ypHiraumga ysra 2mo,

'/T‘,_ l-,”T\_ 7"",_//; 7, B MMNyJLC 6epaji. Xap Xusl Te3NHKJIH MoJe-
vl ,‘,/—> gs  KynianapHuHr At pakr Huupa AS a3seMeHT-
SOy Uy f—”nL ra OepaiuraH HATHXKABHH UMIY/bCH KYilH-
Vol 16 narura TeHr:
‘ /
Ny \\ /’ \ // V 1
YT AK = 2 2mv,AN; =Z 2mo; n,v;ASAL.
LAl Bocumun Tonum yuyn AK uu AS Ba
, 44z 1' At ra 6yaMI Kepak: |
2
9. e 2 muv; 2
222- pacw. p=—32n, 2: =§En,e,,

6y epra ¢; = mu2/2— Te3aurn v; GyJaran MoJsieKyJia HJrapHjaaHMa
XapaKaTHHHHT KHHEeTHK 3SHEpruscH.

1 By dopmysia TakpnGuit opmynanep. AHIKPOK XucobaaHrauga (6yHAaH KeilwHrH
naparpathra rapair) xyiigarn ¢opmyaa xocin Oynaaw:
AN 1 —

ASA 4"
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L1 -
(99.7) ra mysoduK paBuifa Zn,e, HH ne Gunan  anMawtHpuo,
p OOCHMHM TOMaMH3:

p=—ne=%n'5';j‘. (99.10)

wlinN

By ndoia onpun Tomuaran (99.5) mdopaman 1wy Ounan  dapk Ku-
JalMKH, XaMMa MOJIeKyJ/aJ1ap YuyH 6up Xuj Gy/araH & 3Heprus ypHHIa
0y udopaza ypraua e 3Heprus KaTHALLIAAH.

lasnapuuHr kuHeTHk Haszapusacuaa (99.10) TeHrnama acocuit Teur-
JiaMa xucobnaHaid. By TeHrnaMara acocad, 60cum xaxcm Gupaueudazu
MOACKYAQAAD UAAPUAAHMA XAPAKAMU KUHEMUK SHEPeUACUHUME Y~
Can uKKU Kucmuea meme.

(99.10) nan wy Hapca kypuHamukH, n Yy3arapmac Gysramna (A-HH
GepusraH ras MacCacHHUHT XaXMH Yarapmac O6yaranma) 6ocum MoJe-
KyJa wirapuiaiMa xapakKaTHHHHT ypTauya e KHHETHK SHeprusicura rpo-
nopuuonanaup. Ly ©6unan 6upra 6u3 OyHIAH OAMHTH naparpagpa
KYPAMKKH, Wheas] ras uikanac 6Vitmua yauanran T TemnepaTypa Hpead
FasHHMHT XaxM yarapmac G6yaranjard GOCHMHMIA MPONOPLHOHAJ KaTTasluK

cudatuaa anuxiaHagu. byupan T TeMiiepaTypa € Tra  MpONOPILHOH&N

Jleran xynaoca uukagu. T a6contoT Temnepatypa Omnan € oOpacHMaaru
NPONOPUHOHANNMK Ko3(pdHIMeHTHHH TonMii  yuyH (99.10) TenrnamaHu
uean raz xonatuHuer (98.13) TeHrnamacu 6unaH Takkocaaiimua. bBy-
HUHT yuyH (99.10) Tenrnamann KunoMOMHMHT V., Xawkmura xynai-
THPaMHU3;

pVKM = %’ (nvnm) E

Xamm OHpIMrHaary MoJieKyqasnap COHHHHHC GMD KHJIOMOJIHHHT XaM-
Mura kymailtTMach ABOrajipo COHMra TeHT 3KaHJUCHHH Xucobra osuo,
XO3HUPrMHA €3uiraH TeHIVIMKHH KYHMAArd KYpUHHIIAA €3Ull MYMKHH:

2 -
pVKN = ENAE.

by Tenrsnamauu Giup KuJOMOJb Hzaean rasHuir pVi, = RT xonat Tcur-
JlamMacH 6MnaH Takkocsab, KyHMAATH XxyJocara KesjaMus:

2 -—
3 N,e =RT,
6yHjaH

w

e = & kT, (99.11)

6y Tcurnamapa BoabnMaH foH MU cH 1e6 aTanaguran R/NAKaTTa-
JHK /% xaphu 6unaH GesruaaHrad. YHUHT KuiMaTH:

=R 83110 _ 38,1072 2 — 38.10-1 L
,02. pa pad

265



. Wlysnad Kuub, 6Ha Myxum xyaocara Kenauk: abconoT temnepa-
Typa GUTTa MOJIEKY/2 XapaKaTHHHHI YpTaya 3SHEprUscHra MpOMopLHO-
Ha/ Gy/rad KaTTQMMKAMP. By xysoca ¢akar rasnap ydyHrusa swmac,
6am(u xap Kanaaf XoNaTjaru Mopia Yuys xaMm TYepumup.
_ (99 I1) npoma wry kuxatman axofuOKH, yHA2 ypTaua e 3Heprus
daxar temneparypara Goraflk 6Yqu6, Moneky/JaHHHI MaccacHra Gorsiuk
sMac,

-Mpean raz xonatuHuur tenrnamacuga R ypHuura Nk k§ihin6 Ba

N, /Viu HUCOATHHHT n1 TA TeHT 3KAHJIHCHHM XucoBra onu6, GocUM yuyu
A
KyfAugaru MyxuM ¢GOpMYJIaHH TOMHII MYMKHH:

p = nkT. (99.12)

Arap 6up gaHuya xua rasfad uGopaT apaJialiMa OJICAK, YH/ard Mac-
cajapu Xxap xua 6jarau MOJIEKY J1a1apHUHT Ypraya Teanurd xap xun
6yicaga, GupOK MO/IEKY/aNapHHHT YpTauya SHeprusicH afiHu GHp XuA
O6ynagu. By xonma Gocum Kyiupgarura teur OYnaju:

6y epaa n,, n, Ba xoKasonap Xxamm Oupaurugard GUPHHUM, HKKHHUH
Ba XOKa30 HABAM MONEKY/ANapHUHT MHMKAOPUHH Ouapupagu. (99.13)

nboganu
pznlkT"*‘ﬂ,kT"{‘ .0

k§punnisnaa taceupnawr mymkud, JlekuH kT  unpoga — Gopau-ro
wauwaa dakart GUPUHYH HABIM MOJeKyJsanap GY/rdHAa 103ara KeJagu:
rau p, 6ocum, ngkT upoga—uanuina HaKaT UKKHHYM HABJAH MOJEKYJia-
nap 6yarawga ro3ara kenaguran p, 6ocuM Ba xokaso. Kpguinga 6Gupop
HaBNHM MOJIeKyJa/lapHHHT (haKaT Y3anapu apasialuMajgaruda MHUKJIopAa 6V.-
Fauja lo3ara KesiajuraH GOCHM ra3 apajialUMacMHMHI TETHILJAH KOMMO-
HEeHTaCHHMHT mapuuan 6ocuMu je6 aranagd. [lapuman Gocum
TywyHyacuHu KUpHTUG, (99.13) ra acocaH, Kyiuaard TeHTIMKHY €3l
MYMKHH:

p=p +pt Zm (99.-14)

lyupna#t guan6, 6u3 [{a NbTOH KOHYHHUHH Torjguk, Oy Ko-
HyHra GuHOAH: udeas 2asiap aparalumMacuHuHz GOCUMU WY apaiau-
madacu 2aziap napyudar GocumAapurure turuskducuea mene.

100- §. Mousexkyaanap Te3NUKNAPHHMHT #yHaauwaap Gyfhnua
TAKCUMAAHWILHHH 8HUK XHCOGra oaitw

By naparpaq)u,a 6u3 Mo.lekyJajap GakaT y3apo nepneHgHKYaAp
Gym‘au yuTa iélyHanuw 6yitnabruHa xapakaT KWJald, AeraH cOmLAa Ta-
cassypfian doiaananmail, MosieKynasapHMHr fJeBopra Gepagurau 3apG-
Nlapu COHMHHM aHMK XHCO0JaG 4YMKAMM3. YHAaH TalkapH, aia ury COA-
RANAWTHPHLI GOCMMHUHT GyHzau OJIAHHIH naparpaa Tonu/raH (99.4)
mpop,acura TabCHP 3macm4mﬂu Xam KypcaTaMus



®azonary xap Kanpaii Wowasmuuu Gipop O HyKkTajan G6onia6 up.
SJraH Ba Hynanmwra sra 6yaraH OA KecMma WaKJHJa TacBHpJawW
MYMKHH (223- pacm). O HyKTa OpKaJ Z yx Ba wy ¥ opram P,
TeKHCJMK YTkasamu3, OZ Yk opxam YraguraH P Tekucauk (OA #yne-
JUUI Y TeKHc/MKIa €Tagu) caHok Gown Je6 Kaoy.n KuanHran P
TeKMCJHK GunaH ¢ 6ypuak xocua kHaaau. OA #yHamw OZ §x Gunan
U Gypuak XOCHJ KHJajH. Papwanxy, O Ba @ Oypuaknap Gepuiica, 0A
fiVnaauiu TYJMK aHMKAaHraH Gynapu. Xap xua iyuaauumnap yuyn ()
6ypuak 0 pan 2n rava, 6 Gypuak sca O pau
7l Taua verapajiapia ysrapaiM. z

tynpait kuan6, xap GMp MOJEKYJa YuyH
Gepnuiran @ Ba ¢ GypuaKnapHHHT KHiiMaTJaph ‘
OpKaJM Ta3 MoJeKyJalapHBMHI Xapakat fiy- R 2
Ha/MWHKHY XapaKTepiail MyMKHH SKaH. 0 Ba /AN ,
¢ Sypuakaap Oupop Taitmnnw OZ #ynanmuw- N .‘j
AaH (6yH)1au fiyHanuw cmpaﬂma MacaJaH,
103uara yTKa3uJIraH HOPMaJHHHT i1yHaIHWHHK 8
ONHIWI MYMKHH) Ba 1y YK OpKanu YTran P,
TeKHCAUKAaH Gownab xucobunanaiu. . ]

Jlekun Gynpan Gowkava, siHaja Kypras- oM@

MaJMpOK ycyajaH (¢ofijananuil  MyMKHH. O AN
MyKTaHH MapKka3 KMIHG HxTHéphH R paamnyc-
a cepa umsamua (224- pacm). By cdepana- 223- pacw.
I xap KaHaai A nyxta O pan A ra ToMoH :
6yaraH 6upop yHanMwHK Genruiaiau. Buno-
GapuH, Ta3 MoJeKyJianapH XapakaTnaHajHuTaH
nyHamuwnap cdepagarm HyKTanap OpKaJH
GepHaMIIM MYMKHH.

Monekynanapunar  Gapua  ByHasMwJap
6yiina6 xapakaTJaHMII 3XTHMOJH OHp  XHa
SKaHJIMIH WIYHTa OJM6 KeJafiMKH, MOJeKy-
JIANAPHHHT XapaKaT AYHaNMIUMHN TacBHPAOBYH
HyKTanap cdepalia 6Mp xus p 3MUIMK OM.iaH
TaKCUMJAaHaZH. DBy 3H4IMK TeKLIMpUJaéTraH
MoJleKyaanap N COHMHMHT cdepa CHpTHra
6y/IMHrannra TeHr:

L

p= L (100.]) 224- pucwM.
4nR?

Mo.nel(yna,;apHHHr y3apo TYKHALIMLIK HaTHXaCKAa yJapHUHT Xapa-
KaT AyHaJMwH y3rapaau, OyHMHr oxuGaTupa N Ta HyKTaHWHT cdepa
CHPTHHATH BasHATH MYTTacHs y3rapuG Typaau. Jlekun Monexkynaanap
XapaKaTu Tap’rudcua Gyarannury  oxku6aTHAa HYKTaJapHHHT  3BYJHTH
JONM V3rapMmail KosaBepajM.

Paszoparn MyMKun 6jaran HyHaJmumap COHH YeKCH3 KYN 9SKaHJHUFH
paBwan.” Xap Gup naiitaa, TekmnpnnaeTraH MoJeKyJanap COHHIa. (Nra)
Tenr 6ynTan uYeKAM COHAarH RyHaaMuwiap GyhnaGruHa MonexyJnaljiap
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xapakar xuaagd. [Uywuar yuyn, ta#mamm (chepamarn A HyxTa GuJiam
TacBupiadaguran éku 0 Ba ¢ Oypuak/JapHHHT KuAMaTJiapH OMJaH aHMK-
JaHaJuraH) xXapakar #yHamdmMra ara 6y.araH MoJeKyJiajapHHHF COHU
TYFpHCHAArd MacaJ/ia MabHora sra smac. JlapxakMkaT, MyMKHH Oy.rau
AYHaNMMWIap COHM 4YeKCH3 KaTTa, MOJeKyJajJap COHM ueKad G6y/araHu
yuyH anug 6up iynaamw Oyiina6 xeu 6yamaranga OuTTa MojeKyaa
XapakaT KHJIMIIM 3XTHMOJIM HOJTa TeHT.

Maskyp #iynasumra (8 Ba @ Oypuaksiap OusaH aHMKNAHAAWTaH HY-
HaJnHwra) sikMHpok 6yaraH HyHasMunapga XapakaT/aHajHraH MOJIeKy-
Janap COHH XakMJarM MacalaHu Kyiuw ypud.au 6ynanu. Byupait iyua-
Juwapra cgepa CHPTHHHHT A HYKTa arpodupa oJquHran AF  snemen-
THHUHT Gapua HYKTanapu Moc Kenagu (224- pacm). MonekynanapHHHT
XapaKaT [yHaJMIIIMHH TAaCBHPJIOBYM HYKTaslap cdepaja GHp TeKHC Tak-
cuMJaHrad 6yaraHu yuyH, AF sneMeHT HyMra Tywiajurad Hykranap
COHH KyfiHparura TeHT Gynaju:

AF
AN,  =pAF =N pprrs (100.2)

AN ¢énnpa 0, ¢ wHAekcnap Gy epia XapakaTHHHHI ityHanMuM 0 Ba
¢ Oypuaknap OHJIAaH aHUKJaHagUraH AyHanHwra sAkHH GYaraH Moseky-
Janap HasapAa TYTHATaHJUMMHH KypcaTagd. AF jaH yTyBud HyHaJuu-
JapHH ¥3 uuura osraH AQ = AF/R* ¢a3opuit GypuakHu KUPHTHO,
(100.2) dopmynann KyiiHgariua €3l MyMKHH:

AQ
ANV, =N —. 100.3
e =N (100.3)

MonexynanapHuer flesopra ypu/HMII wapouTaapH (KymaagaH, 3ap6
BaKTHJA AeBOpra OepH/IajMTaH HMMY/C) MOJeKyJanap XapaKaTHHHHE
fiyHamuun GniaH JIeBOPHHHT AS 3/leMeHTHra {TKasMJraH HOPMasl oOpa-
cugark O Gypuaxkkaruua GornMk 6VanG, @ 6ypuakka GOFIHK SMac. Xamm
OMp/IMTHAATH 71 MOJEKY/laJaH xapakaTH HyHandwM Hopmaa Ounad 0
fan 0 4 db raua uerapaga Gypuak XOCHJI KMJIAAMraHJAPUHHHT dnB COHH
KaHua 3KaHJHMTHHH Tonamus. Bynuuar yuyd (100.2) ra myBodux, cdepa

CUPTHHHHT O HUHT OyHjJail KHiMaT.apHra moc

Kenaguran dF sJeMeHTHHM TONMMIL Kepak.
Hopmans 225- pacMiaH KypHHHLIMYA, CHUPTHHHT Gy 3.e-
MEeHTH Wap KamapuaaH H6opaT 6y/u6, YHHHT
ACOCHHMHT y3yHsurd, 2nRsin@ ra Ba sHu
RdO ra Ttenr. ByHpail KamapHHHT CHPTH

dF, = 2nR sin 6RdY = 2nR? sin BdH

6ynapu. Bunotapun, (100.2) ra mysodux dn,
HH TOMaMH3:

dn, = n DK sin 00 _ S nsin0do.  (100.4)

4nR?
—;- sin® kynaiiTyBun MoJieKyJaJjapHHHT O
225- pacm. Gypuak KHiiMar/iapura Kapad TaxCHMJIAHHMLIMHU



xapakTepnafiin. Arap “MoJexynanapHuur aftum 6up df Gypuakaap
HHTEpBA/Hra TYFPH Kenajurad, JekuH 0 HHHT JKHiiMataapu 6unian gapy
Kunaguran dn, MHKIOPJapHHH TaKkKocaacak, y Xosia 6yvjait dn, nap
sin 0 xa6u yarapaay.

DHAM MoJeKkyJsanapHuHr AS tosra Af pakT numpa Gepajpuran 3apG-
JlapH COHHHH Tonamua. XapakaTHHMHr HyHanmmy AS ra jTkasuarad
HopMai 6unaH 6 4+ dO raua opa- ~
Jugaa  €ryBud Oypuakjap  Xo- AN
CHJ1 KHJAJHraH MoJieKyJsanapaaH
226- pacMpa KypcaTHJraH oFMa M-
JMHApPHUHT AV xawMy  HyHpard
Gapua dn, Tach AS ra At BaxT

Hynga etn6 Gopapu'. AV xamu

P NP

‘\l\u\x

KYHHAArura TeHr: Oy 2

AV = ASvAl cos 6, % Hopmamy
6y epia v— Gapua MoJieKyJanap ?’I/g
yuyH 6Mp xHa jae6 ¢apas xu/IMHraH //%
Te3aK. N

P
é

XaxM GupJurugars GM3HH KH-

SHKTHpaéTraH MoOJeKyJaJjap Colil Udtcos}
(100.4) dopmyna Ouaan aHuksa- 296- pacat.
nagd. LlyHunr yuys,
dNy = dn, AV = 21—n sin 8dBASvAL cos 6. (100.5)

by udonanu 0 man /2 raua coxaga 6 GyiiMua HHTerpansna6? AS 1o3ra
Af BagT Munpa OepunaguraH 3apGaapHUHT TY MK COHHHHM TOTAMH3:

2

AN = S dNy = - nuASAt j sin 0 cos 0d8 = - nUASAL.

Byspan doiinanann6, 6UpJAHK to3ra BaxkT OMPJUTH HuMzaa OGepuiagH-

ran sapSnap COHWHH KyiMaardua udogasnaimua:

ASA! 4
by udopa 6u3 onpunrm naparpadpa Tonran (99.3) udopmaman 3/2 ra
TeHI 6Yyaran KynaiiTyBun GuaHTHHA (apy KHIAAH.

DHAM Ta3HHHI JeBopra Gepafurad GocHMHMHM XMcoGJalura yTamua,
Ilenopra 0 Gypuak ocTHaa Kenu6 ypuaamural Xap GHp MosieKyna fe-
Bopra HopMasa OViimua iiyHanran Ba 2mv cos 0 ra teur 6yaran uMnyJLc
Ocpanu (227- pacm). IeBopHuHr AS ssemenTura Af BakT Mumga (100.5)

1 @ Oypuarn 7aiuM Ku@matra sra OGyaras Gapua RyHanuwnapud GH3 HKpan @
OypuaKHIHT RXTHEPHY KHiiMuTira MOC HeqyBul GHTTA TeKiiCniKKa KeATpaMua3.

2 0 vunr 7/2 pan J¢ rava 6ymran kuimarnapwra AS nan  KetadTraH MOJeKyaa-
Jap 1Moc Kenaiu.
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dopmysa Ousian auHkAanysun dNy noHa - Mosiekyaa O 6ypuak octuza

kenud ypunagd. buHOGapuH, 6y MOJEKyJa/iaPHHHT AS to3ra Gepagurau
HMOYALCH KYHMAATHCA TEeHT;

d K = 2mv cos 0dN, = nmv*ASAf cos® 0 sin 040.

Bapqa AYHATHLINADAATH MOJIeKYJIaapHUHT AS ra Gepajuran Ty/aux
-AK wuMmnynbcu uHTerpaanays fiynu GunaH TonHnamu:

R

AK = 5 dK, = nm*ASAt 5 cos? 0 5in 80 = - nmo*ASA.

Ulyuuur yuyn Gocum ky#iuparuua mdogananaju:

AK 1 2
= —— = — nmuvt. 100.7
P ASAt 3 ( )
(100.7) udona GocHMHHHT MovieKy.asap (akaT y3apo nepneHauKy-
naap 6yiraH yuta idyHanmin Oyhna6 xapakaT KkuaAagM JAerad ¢apaara
acocnauu6 Tonusran (99.4) udopacu Gunan GHp xun 6¥HG unkaH. By
HKKH HoAaHHHT GHP XU GYHO YHKHLIMHUHC
=10 - ca6abu 1WyHJakK, oropHaa O6u3 KuaraH da-
pa3s HaTtHikacuaa, GHp TOMOHJAH, MOJeKy/a-
ANAPHHHT  feBopra  YpHAHIL  COHH  Kamaiica

7 [(100.6) uu1 (99.3) ra CONHIUTHPHHT], HKKHii-«

2 YW TOMOHAAH, Xap Gup 2ap6ma nepopra Ge-
Hoprans puiaguran  umnysasc optaan. (99.4)  ¢op-
MyJaHH YMKapHuIaa 6u3 xap 6up 3apbaa Aesop-

& ra 2my ra TeHr 6ysaraiH uMoyJsc GepHAAnH,
227- pacm. Je6 xucobnaran 3auk. Acaujaa sca Jesopra

GepUiaMraH UMMYJBCHUHT KaTTaaurd O Gyp-
9akka OOFJHMK, WYHWHT yuyH GHp 3ap6aa Gepunagurad ypraya HM-

4 “ .
nyseC - mu ra Teur Gysagd. Hartwkana Oy mKkana anugMac/uK Gup

GupuHH  KOMNEHCAUUANANAM Ba MacataHH copjanawTHpu6 kaparanga
XaMm 6ocHM yuyH auui HPoaa Keadd 4yHKaBepafH.

101~ §. JHeprusiHMHT MOJEKy/nA IPKMHAMK Aapamanapu Gyiiu4a
TEKHC TaKCHMAAHHLLK

Monekyna ypraua sHeprusicHyuur 99- § fa TOnHAraH

E:—;—kT (101.1)

nbojacu MOJIGKYJIAaHHHT HATapHNaHMa XapakaTH 3leprHsICHHUHTHHA KH-
cobra -onagu. JlexkuH MoJeKysna M/ATApHNAHMA XapakaT KH.aHIW SHAaH
Oup kaTopAa alnaHHiIH Ba YHHHI TapkuOMAard atomnap Te6pauma xa-
pPaKaT KHIHMIUH MYMKHH. XapakaTHHHT 6y HKKa/Ja TypHUra 3HeprHSHHHC
Gupop 3anacH TYFpH Kesaau. By 3Heprus 3anacH MOJIEKYJIAHWHT 3IPKHH-
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MK Rapaxanapn 6FAnua SHeprUANMHT TeKHC TaKCAMAGHMILN TYrpwch-
AaTH KOHYHra acoca® anukjanapd; 6y KOHYH CTaTHCTHK (u3MKaaa
AHUKJIAHALH. -

Mexanux cucmemarune spruniux dapaxaiapu coHu 06, cucme-
Manuxe 6a3uAMuHY uodaral 04adu2ar 5pKAu KAMMAAIUKABD CONUEA
admusadu. Macanan, mopanii HYKTaHMHT (asoparH BasHATH - YHHHT
y4Ta KOOPAMHATACHHMMI (MacanaM, X, y, z JeKapT KOOpAWHaTaJapu
éku r, 0, ¢ chepHk KoopaMHaTanap Ba
X0Ka30) KHAMATJIapH GUJIaH TYJIMK aHHK- ¢!
nanapu. lllyHra wmyBodHk paBuwna \/

MOAAKIT HYKTAHMHT SPKMHJHK HaparkaJa-
pH COHHM yura TEHTAMp.

AGBCONIOT KATTHK JKHCMHHMHT Basuf-
THHHM aHMKJAWl YUYH YHHHT  HHEpIHs
MapKa3WHHHT yyTa (x, Y, Z) KoopAHHa- b -
TacH, )KHCM Onnian GOFNaHraH Ba YHHHT

[]
wHepuns Mapkasn (228- pacw) opxamn T <Y 1 \
yTyBun OMpOp  YKHHHT iiyHA/IHLWIMHH R W
KypcaryBun Mkknta 0 Ba @ Oypuak Ba, s
HUXONT, KHCM OHAaH GoFJaHraH Ba GH- 22%- pacw.

pMHUH  YKKa TepneHaMKyasp O6yaran .
HKKHHYM YKHHHT HYHa vy 6earnnoBut P 6ypuak GepHaran Gyamun
Kepak. llynmai kuAHG, aGcomOT KATTHK MHCM O/ITHTA SPKHHJHK JRapa-
sanapura sra, 0, @ Ba { Oypuaxksap yarapmaraH IU3POHTAA HHepuHA
MapKa3MHUNT KOOPAHHATANapH KaTTHK JKHCMHUNF WITapH/IaHMa Xapaka-
TH Tydajimruna yarapagu. Wyunnr yuyn OyHra MoC 3pKHHJHMK Aapa-
MajapH MArapujiauMa SPKMHJAMK JAapa)kanapH pe6 atanaan. Huepius
MapKasHHMHT BasuATH y3rapmac Gyaranpa Y, @, Y Oypyaknappan uc-
Tajray OMTTACMHMHI YarapHIINra HCMHUHT aitnanuiui cabab 6yaaam,
WYHUHT YuyH OyJjapra MoC 3PKHHJAHK JapaKanapH aillaHMa 3PKHHJHK
lapaxkanapi ae6 atanand. BuHoGapnH, a0COJMIOT KATTHK XKHCMHMHE oJ-
THTA 3PKHHJMK J[apaikacHaH yuTacll HJrapH/JaHMa Ba yuTacH aiinanma
SPKMHJIMK AapakaJapH 3Kan. o
Opanapupa katTuk Gornaunuwiapu Gynmaran N pona moanwit nyk-
Taaan ubGopaT cHCTeMaHWnr 3N 9pKHHIMK JapaxanapH G6vnaau (N 1a
HYKTajaH Xap GHPHHHMHI BasHsTH yuTa KoopAuHaTa Ouaan udoaaiauu-
M Kepak). MIKKH HYKTaHMHT GHp-GMpHra HucG6aTaH Ba3nATHHH Y3rap-
THpMall Typaauray xap kanjait KaTTHi OorJaHuil 3pKHHAMK Haparxa-
JlapH COHMHM SHTTara KamaiiTupagM. MacanaH, cHcTeMa opanapuaaru
! Macoa yarapmaii TypaauMran HKKHMTa MoAAHMiIT HYKTalaH u6opat Gyjca
(229- pacM), Yy Xosma CHCTeMaHHHI 3PKHH.HMK Japaxanaph coHH Geurra
Tenwr 6ynaan. [lapxaxusat, Oy Xo/aa HyKTaJapHHHT KOOPAHHATaAapH

ypracupaa A
(g — %, -+ W2 — P+ (— 7)) = 2 (101-2)
MyHocabaT Ypunau Gynapu, GYRHHI HATHIKACHIa KOODAMHATA;ap SPKHH

6§aMail KONapH: KOOpAMHATANAPAAH UXTHEPHII GewTacH Gepuaran iyaca,
onTHHuUN KoopAuHaTta (101.2) waptaan anuknasapu. Dy Gewrta oprMR-
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MK [1apaKaCHHM KNAaCCH(HKAuWs KHAMW YdyH  Oup-6uMpura .Maxkam
GoFJIaHraH HKKMTa MOJAMH HyKTajaH HOOpaT CHCTEMAHHHT . Ba3HATHHU
KyHHEardua aHuk/Jall MYMKHH 3KaHJMTHHH 3CHaTHG YTaMu3: GYHHHT
yuyH CHCTeMa HHEpLHA MapKasMHHHI yuTa KoopauHartacu (230- pacm)

Ba ¢hasofa cucTeMa YKMHMHT (ABHH Yma
Kot MKKH HYKTa OPKAMH YTYBUH TYFPH YH3MK-

HHHT) HYHAJMIIMHK aHUKJafiINraH WKKHTa

£ 0 Ba ¢ Oypuak GepusiraH OyjulM Kepax.

ByHaaHn 3pKHH/AMK japakaJlapMHUHT yuTa-

X Y8 CH W/rapMJiaHMa Ba HKKHTacH aijlaHma
SDKHHJIMK JapaXanapH SKaHJUCH  KesH6

299- pacM. yHKagH. AfinaHMa 3PKHMHJMK [apaxanapu

cucreManuur OO0 yxHura nepneHgUKyJanp

6yaran wkkuTa Y3apo nepneHaukyasp 0’0’ sa 0"0" yx atpobupa aiina-

guwra mMoc Kesagu (231-pacm). OO0 YK aTpobuia alJaHuw MOAIMIL
HyKTaJap yyyH MabHOMa 3ra 3Mac.

Arap ukkHTa MojaMii HyKTa OHp-GMpHra KaTTHk OOr/aHHl OUJaH

sMac, GanKu 3jacTHK Gornanull GWiad (abHH HYKTasap opacupard my-

N T Q-o—‘)‘(—c}-i’
/

- 4

250- pacm. 231- pacm.

BO3aHAT/H r, Macoda Xap KaHjait yarapranjga HykTanap opacHaar
macodaHd OOLUMAHFHY X0JaTHra Kaf#TapuIura MHTHAYBYH KyuJap uaigo
6ynanuran UnO) 6ornaHraH 6yaca, YHAA SPKHHJIHK Japa)kajiapyd COHH
ontdra Teur 6yramu. By xoaja CHCTeMAaHHHT BA3USITHHH aHHKJALI YUYH
HHEepLUHMS MapKasuMHUHT (232- pacM) yuTa KOOpAHHATaCHHH, MKKHTA O, ¢
6ypyak Ba HyKTaJjap opacyjard r macopaHH OepHLl KepakK. f HHHT
yarapuuLiapy cUcTeMajard TeGpaHHILJIapra MOC KeJiafH, WYHHHT YYyH
6y 3pKHHIMK AapamacH TeOpaHMa 3DKHMHJMK Japamach paeb arajapu.
IdyHpait kuan6, kypu6 yTuaran 6y cHcTeMa yuTa HArapHiaHMa, HKKH-
Ta ailnaHma Ba OMTTa TeOpaHMa 3DKMHJMK Japakacura sra.

Bup-6upu OnjaH 3jacTHK papuiipaa OornaHran N Ta MOAIMA HYI-
Tajad H6opaT cucteMaHH KypuO uukamus. DyHpail cuctema 3N Ta
SPKUHJMK faapakacura sra. HykranapHUHT CHCTEMAHMHT noTenuMan
SHEprusicH MHHUMYMHra MOC KeJaJuraH MYEO32aHAT/MM KOHGUIrypauHscu
MaBKyAAHp. MyRro3aHaT/IM KOHGUTY pauus HYKTaJ1ap opacHaary Macoganap-
HAUIIT TaiiuHAK OY NULLM Ouital xapakTepsaHagu, Arap HyKTasnap MYBOSaHATIK
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KoH(HUrypauMara Moc Ke/JaJurad BasusT/apiaH YHKApHACa, -CHCTeMasia
TeGpanuiuiap to3ara Kenafu. CdCTEMaHMHT Ba3HATHHH aHHKJALL YYyH
MyBO34HAT/IH KOH(HUIYPAUUAHHHT BA3HATHHH BA HYKTa/NapHMHI MYBO3a-
HATAM BAsMATMAPAAH KYUMLUMHM XapaKTepJioBUM KaTTanHknapud Gepuu
kepak. HykTa/apHHMHT MyBOsanaT BasUATHAAH KYYHUIMHH XapakTepail-
QMMaH KaTTaNuKJap TeOpaHMa 3pKHMH/IMK JapaxaJsiapura Moc KeJaau.

MyB03aHaTH  KOH(UTYpauHAHUHT
Ba3usATH, a0COJIOT KATTHK >KHCMHHUHT
Ba3HATH KabH, ONTHTA KaTTaduK Ousian
andKJanagd, OYJAApHMHT  ydTacura
WirapunaHMa Ba YyuTacura afilianma
3PKHHJMK Japa)anapd MoC KesaJH.
Ulynpgait xunu6, TebpaHMa ISPKHUHJIHK
Aapaxanapu  muxaopy 3N —6 ra
TeHT 6ynaaut,

[asnapHUHT HMCCHKJHMK CHFMMHHH
awukJlalura  OMp  Taxpubanappau
WyHaafl XyJaoca uMKaguKH, MOJIEKYJIaHHHT 3PKMHJIMK Japaxajiapi COHH-
HH aHHK/AlIga aToMJApHH MOAAMHA Hykra Jeb Kapaln Kepak. BuHoOa-
PHH, OUp aTOMJIH MOJIEKYJ/IAHHHT yuTa W/Arapu/iaHMa 3pKHHJMK Japa)kacH
6ynanu aefd, UKKH aToMJM MOJIEKYJIAHHHT aToMsiap opacuaard GOFJaHHil-
HHMHT XapaKTepura Kapa6 yuTa uirapuianMa Ba HKKHTa ailiaHMa (GOFJiaHHIu
KATTHK OYJraH XoJ/ja) SpKHHAMK japaxkack 6Yiagu ae6 éku GOFaHHIL
anacTuk Ofsranga Oy OeliTa SPKHH/MK JapaxacufiaH TaluKapy siHA
6urTa, sbHM TeOpaHMa 3DKHHJIMK HRapa)kacu Gynagu ne6, GoFNaHHILK
KaTTHK OyJraH yu aToMm/H MOJIGKYJAHHHT YyuTa WArapu/jaHmMa Ba yuTa
aisagMa IpKHMHIMK JapakacH 6ynaam e xucobJaln JO3HM Ba X0Kaso.

[lyuu kalip KUAAMH3KH, MOJEKYJIAHHHT SPKHHJIMK Japa)kajapH Hed-
Ta OY/JMacHH, yJnapiaH Y4TacH WArapH/aHMa SDKHHJMK JapaX<anapu
O6ynagu. MoJeKy/MaHHHT HArapu/IaHMa 3PKHHJMK Japaxkanapuias xed
6upr Oowikanapuaad adsan OYsaMaraHd yuyyH VYJapHUHT xap O6upHra
ypra xucobpa (101.1) kuilmaTHHHT yupan Gup KucMmura Tenfr GyJras,
ApHU kT'/2 ra TeHr OyaraH sHeprua TYFPH KeJMWH Kepak. Xapakar
TYpPJapHHHHT Xeu 6Wpu Golkanapupan adsan smac Ba 6GMHOOapHH, 3p-
KUHJMK JapakanapujaH HMXTHEpWH OGHTTacura, S'bHM HJArapHJaHMa,
aiinanma Ba TeOpadma SDKHMHJIMK JAapada/apuiaH HXTHEDHiT OWTTacHra
ypra xucobga 6up xun Ba £T/2 ra TeHr 3Heprus (aHUKpPOK alTraHja,
KUHETHK 3SHEprHa) TYFpH KesaulwMd Kepak ae6 dapas kuiauill TabUHAAMp.
By nabnBo MOJIeKYJaHUHT 3PKWHJAMK JapakasapH 6yiinya 3HeprMAHHHE
TeKHC TaKCHMJIAHHUIUM TYFPHCHAArM KOHYHHUHI MasMyHHAaH ubopar. By

KOMIAHHHT HaKaAap TYFPH 3KaHJWTU OYHJAaH KeiHHrU naparpadja aHuK-
JaHaju.

232- pacwm.

b Hyxtanapnuie mysosaitaT BasusTaapu Gup TYFpH uusigna érwvaitu, el gapad
KHAUHAM., AKC Xouga afinanva SpKUIMINK  fapaanapd ¢akat ukiirta, Tebpauma 3p-
KHHIMK fapamaniapu sca 3N — 5 6ynamn. MKkuTa uyKTanmas »60paT CACTEMANM TeK-
mmprasaa 6n3 xyAAqH Maina Wyuiail XonaHH ydpatrad  3fiuK.
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:OHePTUAHHHT TeKHC TAKCHMJ2HHEIM TYFPUCHAArH KOHYHIa acocam,
MOJIEKYJAa KAHYA/MK MypakKab, YHHRT SPKHHJMK Aapamanapy KaHya
Kyn 6yaca, 6y Mo.seKy.na SHEPTHACHHMHT € ypTa xuiiMaTH (Ywa Temne-
paTypaza) wyHuya Kynpox Gynanu. & HM aHHKJALILA MONEKYJaHWHT Tel-
paHMa SPKHHJAMK JApaxaCHHUHT SHEPreTHK CHFHMH WIrapuianMa &xku
afNaHMa  3pKHHJIHK AapaXacHHHKHTA Kxaparanja MKKM MapTa Katra
OY/HILIN JIO3UM SKAHJMPMHH XHCOGra oJmMil Kepaxk. ByHuHr caGa6u wyn-
JaKB, MOJIeKYJNaHHHT WITaphJaHMa Ba aiJaHMa xapakatuaa dakaT Ku-
HETHK Heprus Gop Gysca, TeGpanMa XapakaTAa KHMHETHK SHCPTHS XaM,
NOTeHILHAN 3HEprHs XaM Gyaaju; wy OHhaH 6upra TapMOHHK OCIAJ-
JIATOPAA KHHETHK Ba MOTEHLHaNn SHePTHAHHHT YpTa KHiiMaTi G6Hp xun
ISy.nap skaH, Uly ca6a6pan xap 6up TeGpanma SPKHHJMK Jlapakachra
ypra xucobna GMpH KHHETHK SHeprHs Tapaujari Ba siHa GHpH noTeH-
IMaN SHeprusl Tapaujar¥ MKKHTa kT/2 TYFpPH KeJMUIH Kepak.

IHynpat kunu6, MoneKyJaHUHT YpTaua sHeprHscH kyHHAArnra TeHr
6yHIN Kepax:

!

e = 5 AT, (101.3)

6y epaa i —MoJeKyNaHWHT WITapUNaHMa, aiinanMa Ba HKKUNAHTaH
Te6PaHMa 9PKMHJMK AapakKanapy COHJAPHHHHT AHFUHJAHCH:

i = Nuar + Nada + 2nreq. (101.4)

ATOM.napH opacuzary OOFJaHMIIM KAaTTHK OyAreH Monckynanapaa
{ HHHr KHMAMATH MO.JEKYJAHHHT SPKHHJMK Aapaxanapn Coni Giwian 6Mp
Xun 6yaagn.

102- §. Hpean Fa3HWHT MUKK gNePruAcH Ba HCCHKJIMK CHFHMH

Hnean raz Monekyaanapu Gup-6MpH GHJIaH ONMCAAH ¥3apo TabCHp-
JawmMaraymru cababnn GyHzail rasiMHT WYKM SHEPTHsicH  aiipuM Mooe-
KYJaJiap SHeprHAJapUHUHT PHrUHANCHra TeHT 6ynann. DBuHoGapuH, 6wp
KHJIOMOJIb HIea/l Ta3HHHT HUKH 3HeprHacH Aporazpo CoHM Gusan GUTTa
MOJIEKYJIaHUHT YpTaua SHeprusAcH KynaiiTMacura Tewr 6ynapu:

U,M=NAE=é'NAkT=é'RT. (102.1)

VIXTuEpHIl -m Maccan Ta3HHHT HYKHM SHEPTHACH GMpP MOJHMHT WYKH
9HePrusacH OMJIaH M MacCajary KWJIOMOJWIap COHMHHMHT KYnaiiTMAacHra
TeHr 6ynann:

=2 U = 1‘_‘ RT. (102.2)

o B
Bupop wcucmnune uccurauk curumu 0eb, Wy JNUCMHUNZ memnépa-
mypacunu 6up 2padycea Kymapuw yuys wy xucmea 6epusuiu 38pyp

611208 UCEUKAUK MuKOOPUZA MmeHe KAMMAAUKKE admuaadu. Arap XKucM-
ra d’Q MCCMKJMK MHKAaopH Oepuirasjia yHHHT Temnepartypach dT nagap
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OpTca, ¥y xodfa rabpudra Kypa MUCMHHHI HCCHK/IHUK CHFHMMH KYHnpa-
.THya Gynagu:

dl
Cm«cu = ﬁ (1023)
(102.3) xaTTaAMKHUHT YauaMmard xc/2pad 6ynanu.
Byup KuOMO/b MOLJAHHHT MCCHKAHK CHFUMHHH C xapbu Guna Gen-
runaitMus. C HUHE Ya4aMauru xc/epad-kmoas GYJapH.

" Mogaa maccacH OGHPAMIHHHMHL HCCHKJIMK CHFUMH COJIHILTHPMA
MCCHKAUK CHFUMHU fe6 atanagH. YHu 643 ¢ xappu 6unaH Gearu-
JMAUMH3. ¢ HUHT YJ4YaMJKTH Jc/epad -Ke.

BHp KH/JIOMO/E MOAJAHHUHI HCCHKJMK CHFMMI OHJaH Yia MOANXAHWHE
COAMUITHDMA HMCCHKJIHMK CHFHMHM YpTacHja kyiujaard myHocabat Gop:

< (102.4)
18

HecHRIMK CHIMMHHHHE KaTTa/MCH WUCMHH HCHTUII BaKTHAArH wa-
poutrnapra Goeaug Oynagu. JKucM xawmu yarapmaiigurad 1apoutaa
éxn O0CHMH Y3rapMajiluraH HIAPOMTAA HCHTHJTAH XOJIIApAarH HCCHKJ/HMK
CHIMMH IHT Ky KU3MKHW YiAFOTagH. DUPHHUM XO/14a HCCHKJIMK CHFHMH
y3rapMac xaM. UIADOMTHAATH HCCHKAMK CHFMMHM Je6 atananu sa C,
6unan GeTHaHAfW, MKKHHYM Xo/12a yarapMac GOCHM [LApOMTHAATH HC-
CUKAUK CUFMMH ne0 artajiaju Ba C 6unaH GeAruaHagH. .

Arap xucM xamMu ysrapmammraﬂ lapouTaa Hcutuaca, 6y JKHCM.
TalllKK MHCMAap ycTHaa uw  Gaxcapmaiigu Ba, GHHOOapHH, TepMOAHHA-
MHKAQHUHT OGMpHH4M acocdra [(95.4) ra K. MyBoDHK, OYTYH HCCHIQMMK
MHCMHHHE HYKH SHEPTHSICUHU OPTTHPMIIIa KeTaju:

d'Q,=duU. (102.5)
(102.5) pan xap waupail MUCMHHHT §3rapMac XayM [(UAPOHTHAAIH
UCCHIGIMK CHFUMH KYAMATHTA TEHT SKaHJMIMH KeIHG quxagu:

dav

CV

dT’
BuxoGapuu, 6Up KuUOMOMIL HMi€asn Ta3HHHT YarapMac XakM WIapou-
THJATH HCCHKJMK CHFUMHHH TOMHIL YUYYH ra3 Huxku sHeprugcuuuur (102.1)

udogacunu Temneparypa Gyinmua puddepeHuuasnaw Kepak. duixpepeu-
uuannaé C, uu Tonamus,

C =

(102.6)

c,,=éR. (102.7)

By udogagan Hpean razHuMr y3rapmMac XamM [IAPOHUTHAATH HCCHK
JIMK CHFUMU a3 XOJIATHHUHT NapaMeTp/liapMra, >XymJajaH Temrnepatypa-
ra Gorauk 6Yamarad yarapMac KaTTa/jMK SKAHMUTH KeaHb YUKALH.

Ulynu scnatu6 yramusku, (102.7) Hu sbTHOOpra onraHga Hjgean
Ta3HHHT UYKH SHEPrUACHHM KYHMIATH KYpUHUIIAA Hdogatall MyMKHEH:

v, =C,T. (102.8)

. 278



Arap ras jarapmac 60CHM LIAPOMTHAA HCHTHACA, Y XOJJAA a3 KeHra-
#n6, TalUKM MHCMIAap YCTHAA Myc6ar ww 6a)kapagv. DbunoGapud, 6y
X0Jla Fa3HHHT TeMIepaTypacHHM OHp rpajlycra OLUHMPHII YyyH YHH ¥3-
rapMac XaxM [IapOMTHIA HCHTTaHJarHra KaparaHia Kynpox HCCHKJIMK
Kepak; Gy X0n1a MCCHKJMKHMHI OHp KHCMHM TasHUHI Ml Ga)kapuILHra
capp 6ynaau. lilyHusr yyyn yarapmMac GOCHM LIADOMTHAATH HCCHKJIMK
CHFUMH YarapMac XaxM ILAPOMTHIATH WCCHKJHK CHFHMHAAH KaTTapox
O6ynMun Kepak.

BHp KHJOMOJL Ta3 yuyH TepMOAHHaMHKa GHPHHYH acocuHuHT (96.4)
TeHITaMaCHHH €3aMH3:

d'Q,=dU,, +pdV,,. (102.9)

By nbozana d’Q éuupa TypraH p HMHJEKC HCCHKJHK rasra p GocHM ¥3-
rapMac 6yJarad wapoutga Gepusaétranunu kypcatagu. (102.9) uu dT
ra 6yJn6, GHp KK/IOMOJIb Fa3HHHT YarapMac GOCHM ILAPOHTHAATH HCCHK-
JIHK CHFUMHHMHT KYy#ujaru HboJacHHH Tonamua:

dUKM dVKM
C =—7= —. 02.
PdT +p(dT)‘, (102.10)

IOxopupa KypH6 YTraHMMH3ZeK, dz;,“ XaJ KHJIOMOJHHUHT YarapMac xaxm

IIAPOMTHAATH MCCHKJMK cHFMMHAMp. Llynunr yuyn (102.10) dopmyna
Kyiluparnga €3msHIIN MYMKHH:

c, =cv+p("‘;’rﬂ)p. (102.11)

dv "
( ““) KaTTaauk p GocHM yarapMaranja KHJIOMOJIHHHT TEMriepaTypacH

6up Tpajycra OpTraHfia YHHHT XaXXMH oJraH opTTHpMajgaH HGopar.
(98.13) xonar TeHrsamacHra MyBOHMK paBHLIja,
RT
VKM = —p—'.
By undogann T 6yitnua pudupepenumnannab (p = const), Kyiuparuuu

TOMNaMHa;
(o) <2
ar /, P

Huxost, 6y nHatmann (102.11) myHocabatra Kyiub, KyAHmarH{iu
TOMAMH3;

C,=C,+R. (102.12)

Mynpait kuau6, Gocum yarapmarania GHp KHJAOMOJb KA€aJ Ta3HHHF
TeMmnepaTypacu OHp rpagycra opTranja O6axapajuraH HWHM yHHBepcasn
ras JIOHMHiCHTra TeHI GyJiap SKaH.

Iynu xading kunaamuske, (102.12) myHoca6at Huean raa XoJaTHHHHT
TeHrylaMacupal c¢oiinanann6 Tonuain Ba GHHOOapHH, y daxaT Hpean
ras yyyHrusa TyrpHAMp.
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(102.7) dopmynanu svrubopra oaul, C, uu Kyhunardua wudoaanaul
MYMKHH:

C,,=;—R+R=%ER. (102.13)

(102.13) un (102.7) ra 6ynu6, xap Gup ras yuys ysura xoc Oyi-
ran C, Huur C, ra HHCOATHHH TOMAMU3:

=lp 2 (102.14)

(102.14) maH KypuHUG TYpUOIHMKH, Y KATTAJHK MOJIEKYJd 3PKUHJHK
JApa)kaJapHHUHT COHHM Ba XapakTepH GHUJaH aHHMKJAAHAp 3KaH.

4- wappanga C,, C, Ba y JapHMHT Xap XWJ MOJeKyJajap Y4yH
(102.7), (102.13) Ba (102.14) dopmynajapiaH TOMHAAAWIAH KHAMAT-
JIapU KeJITHPH/TaH,

5- MaBajia Ha3apuslaH TOMW/ITaH HaTHKaNap 3KCepHUMeHTad
MabayMoT/ap Gusian connutupuaras. Hasapusigan TonMaran xuimar-
Jap MonekyJanap KkatTuk fe0 wkuauaran ¢apas acocupa (xaasaara
Oepusran sc/aTMana KypcaTuirad OuTTa XOJGaH MycTacHo) OJIMHLAH;
IKCMEpUMEHTa/l MabayMOT/Aap 3Ca yil TeMmmepaTypacHra SKHH Teminepa-
Typanapaa TOMH/raH.

4- xxanmsadan

ATtomnap | IpkuHA HK AapaXana-
Monexyna Soraamant pH com A !
xapaxrepu Hnrap.l aha, ‘ Te6p.
3 5
Bup aromsn — 3 — — 3 —2~R 5 R 1,67
5 7
Uken atomau Kartug 3 2 - 5 | gR| g R|L40
7 9
' dnacTHk 3 2 { 7 7 R 7 R 1,29
Atomnapuuudr comu
y4Ta Ba YHJAaH op- 6 8
THK Karruy 3 3 - 6 |gR|TR|1,33
5- xansan
cy 103 c,e 103
ras m?.’:f:¥g;: wclepad. kMoas M.‘/ep‘:l(?. KMNAb !
lap COHH -
Ha3ap, | TaXxp. | Ha3ap, | TaXp. | tasap. | Taxp.
Penuit (He) . . . . . . 1 12,5 1 12,5 | 20,8 | 20,9 | 1,67 | 1,67
Kuenopon Q) « + v . . 2 20,8 120,91 29,1]928,9]| 1,40 1,40
Yraepon oxeunu (CO) . . . 2 20,8 |21,0]29,1]|29,3| 1,40 | 1,40
CyB Gyrnapu (H,0) , . . 3 25,0 | 27,8 | 33,2 36,2 | 1.33 | 1,31
33,2* 41,5* : 1,25*

* By mabaymorTnap { = 8 Gyaran, ABHA fAIHA GUTTA Kywumua TeGpanma SPKHH-
JMK JapaxacH 6op JgeraH xoAra TeTHLIJH,

277



5- anpanaaH KypuHnG TYpranuiex, Guphuum Kapampaa Ha3apusi Ba
Taxpu6a HaTHKAJMapu Xed Oy/Mmaraiza Oup aTOMAM Ba MKKH aTOMJH
MoJieKyJlanap y4yH KyAa KaHOaT/aHapiH Japawaja MoC Kesajn. Ac-
Jnpa »ca WyHmah smac, Bus kypu6 yTran uasapuara MyBodHK, rag-
JIAPHHHT MCCHKJHMK CHFMMJapH R/2 ra xappanu O6yaran 6yTyn Connap
6y NIH KepaK, UYHKH SPKHHJHK JKapa)kanapH coHd daxaT O6yTyd con
6yna onapu. Wynuur yuyn C, Ba C, unur R/2 ra Kkappamu Gyirdn

233- pacm.

KHIIMaTNapuaH caJjrhHa (apy KHJAHIIM NpPHNLMNHAA  Po/ib  YiHaiBgn,
JKapBannan KypuHHO TypuOAuKH, OyHJaii dapksap Gop, XarTo yJjap
yauawsiap BakTHAA #ya KYARAHMIIM MyMKHH O6yarad xaTojapAal 3Hya
KaTTa. , _
HUccHi MK CRFUMHHHHT TeMmepatypara kapa6 y-3rapyiunTa MypoMaat
KWJMHTaHJa Hasapusl 6M/1au SKCTIEPHMEHT OpPaCHAark KeAHLIMOBUHIMK ail-
nuica ceaunapau 6ynmu6 konapu. -Bup knaomonn BopopopHuur C,, wuc-
CHKJINK CHFHMH GMJIaH TeMmepaTypa opacHAarh OOrJNaHHILHMHE TaXKpH-
6aja TONHATAH SFPH uManry 233- pacMpa TaceupaaHran. Hasapusra
MYBO(HK, HCCHKJHK CUFUMH TeMmnepaTypara Goriuk GyJMac/uFH Kepak
1(102.7) ra k]. PacMaan kypuun0 TypuOaukH, 6y X0n Mab/JIyMm Temme-
paTypa HHTepBaJNapH M4YMardHa TYrpu Gynaau. Jlekun xap xua1 MH-
TepBa.liapia HCCHK/MK CHFHMHHMHI KHIMaT/apH MOJIeKY/IaHHHI SPKNh-
JMK Rapax{aJapH COHHHUHT Xap XHJ KHiiMaTtJiapura Moc keaapu. Ma-
canan, I—1’ gkucMpa C, HCCHXIMK CHFMMH 3/2R ra Tewr. IlemMax,
MOJIEKYJIa  V3HHH cpaKaT UJFapHNaHMa 3PKMHJMK Japakajapura sra
Gynran cuctema kabu Tytapd, 2—2° kucmpa C,, MCCHK/IMK CHFMMH

5 .
TZR ra Teur. buxoGapuu, 6y xkHucMra Tervinim TemnepaTrypanapaa Mo-

neKyJana aHya macTpoK TeMmepaTypanapaa HaMoéH GOyJajuray. yuTa
WIrapuiaHMa SPKHHIHK 1apakanapura fHAa WKKHTa aillaHMa SPKHHJMK
A3PaXKacH KYWNanH. Hux,on‘r eTapiu AapaKana JOKOpU TeMnepaTypa-

rappa C,, HCCHKJMK CHFUMH R ra teHr 6yau KONApH, 6y Xon 3ca
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6yHAait 'remnepa'rgk)anapna MOslekyna TefpaHMa XapakaT KHJAHIHAAH
Aanonat Gepagu. Adtu6 yTuaran 6y UuTepBaAjap OpaCHAA HMCCHKJIMK
CuFMMHM TeMreparypara GOF/HMK PaBHIAA MOHOTOH YCaiH, ABHH MCCHK-
MK CHFMMH SDKHHJWK JapaasapuuuHr OyTys OyamaraH §arapysun
g(mura MOC KeJranmad Gynagu.
 Ilynga# xuau6, MOJEKYJAHHHT HCCHK/MK CHFHMHMAA HaMoéH Ofna-
JMraH SPKHHJHK [apa)anapd COHM TemnepaTypara Gorsuk skad. [lact
Temneparypasapaa MoJekynajap GakaT HArapu/iaHMa Xapaxkar KHAdi.
IOkopupoK TemnepaTypa.sapja MOJEKy/anap HArapuiaHMa Xapakar KH-
Muui Gunan Gupra aiiviaHagn xaMm. Huxosat, sAHaja oKopHpoK Temnepa-
TypanapAa XapaKaTHHHT OJJMHIH HKKHTa TYpHra MOJEKY/1aaaptinue
TefpanMa XapakaTH XaM KywHnagu. KICCHKJ/IMK CHFUMH 3TPH YH3HFHHHHI
MOHOTOH IODHIUMAAH U1y Hapca KypHHaaukH, Oynpa alinauma, cyurpa
sca TeGpaHMa XapakaT KH/HIUrA2 Mo.1eKyJa/flapHUHI XaMMacu GupaaHura
KupuuIMaiigH. ABBaj, MacanaH, MOJEKYJ/aNapHUHT O3pOK KHCMH aiinat-
Ma xapakarra Kenaau. TemnepaTypa KyTapuiuwm Guna OyHzpait Mose-
Kynaanap coHu opta GopuG, Mabaym OHp TeMmepartypara spuiunarad,
MOJIeKY/IaNaPHUHT JeApaH xamMMacH aillaHMa xapakar Kusagurad 6y.ae
ay. MosiekynanapHuur TeGpanMma XapakaTv y4YyH xaM wwyupaai xouuca
coaup Gynanu.

‘HeeHgnuk cHPUMUHHMHT XapakTepd Oynpait 6yauuid caGabHHM KBauT
MexaHukacu [wapxna6 Oepaau. KBaHT Ha3apHACHHUHI KYpcaTHIUHYa,
MOJIEKY 1aNlapHUHT aidnariMa Ba TeGpaHMa xapakaT.japd 3HEepPIHACH KBAHT-
navray 6ynapu. BynuHr MabHOCH WyKH, MOJIEKYNaHMHT ajilaHMa Xapa-
KaT- SHeprHsicH Ba TebGpaHHIL IHEPTHACH HXTHEPHA KHAMaT/iapra 3mac,
6askd akaT AUCKpeT KuAMaT/aapra (AbHH OWD-OGHPHAAH YEKJU MHKAOP-
ra ¢apy KMAYBUM asoxupa KuiiMaTnapra) sra G6yaaau. bBunoGapuw,
XapakaTHUHT 6y Typnapura Tervwunu 6yaran steprus daxat cakpad
yarapuwu MymxuH. Mlarapusianma xapakar sHeprusicH yuyH 3ca GyHpai
YeKNAHHW AYK, ABHH Yy Y3AYyKCH3 yarapaju.

TeGpanvwsiapra Terviuid SHePrusiHUHT YA Kylinnaauran asoxnaa
KHiiMaTapH (BKkH Qusnrana kabyn KHAMHTAHMYA aiiTraHAa, SHEPrUst CaTX-
Jlap) opacHiard MHTepaaJsiap aiiJlaHMa XapakaT SHeprHACHHHKuaau Oup
TapTH6 toKopu Gynaan. KKK aTOMAH MOJIEKYJaHHHT ailJIaHMa Ba TeGpan-
MA CaTNJAPUHMHI COAJAMALUTHPWIraH cxeMacH 234- pacmpa Gepuarai'.

106- § pa 6M3 ras MosIeKy/NaNaPUHHHT KYOUUIATHHHHT 3SHePFUACH
ypTaya £ 3Heprus KHiIMATHTa SIKUH 6Yu6, XKylda 03 KUCMHHHHITHHA
9HEPrusACH ypTaya e »lieprusfaH avua karta Oy MWMHK Kypamu3. Ly
TYQailin MoJeKyanapuiHr Ce3UNapau YyJyLud aiyiaHMa €ku TeGpaHma
KapakaT[a HIUTHPOK STHIUKM YUYH YJAPHHHT YPTaua 3HeprMACH Terdulix
JHEPrUSIHUHT #Y1 KYyilunajuran caTxjapu opacHjard Macogara HucGa-
Garan erap/u gapaxkaja Katta OYadUWIM Kepak.

[lyu4anuk nact temmepatypa onai/IMKKH, GYHJa MOJEKYJ/JaHUHT €
¥praua SHepruacH ailaHMa XapakaT SHEpPrHACHHHHT HYJ Kyinaagurau

! Acnina afinanMa caTxnapu opacriark macodanap Oup xua smac. Jlekuu Gyuuse
643 TekwnpaBTrad macasa yayH axaMmuaTH Byx.
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6upMHYM KMAMATHAAH aHYa KaM 6ynchH (234- pacMaard nacTKH myHK-
THp TYFPH UM3HKKa KapaHr). Y BaxTaa 6apya MoseKyJaJJapHHHT apaH-
MaraH KUCMHIyHAa afinaHMa xapakat wuiagd. LIyHmuHr yyyn ras mone-
KyJanapu ¢akaT WArapwiaHma XapakaT Kuaaad, feca G6ynaad. Temne-
paTypaHMHI' yHYa KaTTa OysMarad yarapuiuiapy HirapuiaHma xapakar
SHeprusicHHuruHa yaraptupag. LIJyHHHr yuyH TasHHHT MCCHKJMK CHFH-
MH% R ra Tenr 6ynu6 unkaam (233- pacMia TacBMpJAaHraH SrpH uH-
3uKHUHT [—]' KHCMHra Kapasr).

TemnepaTypa KyTapuirania e opTaid, OYHHHT HaTHKachia MoJe-
KyJlanapHUHT GopraH cap¥ KYMpox KHMCMH ailjlaHMa XapakaT Kuaa 6olu-
nafgu. By npomeccra 233- pacmparn arpu uMsMKHMHT ['—2 KHcMH Moc
Kesaju,

MouexyJlanapHMHT XaMMacH ailJlaHMa XapakaTAa HIUTHPOK 3TaJura
6ysranfaH Keitud 2—2° ropH3oHTan KucM Ooilsanagu. By kuemra Te-
THILIH  TeMrepaTypaniapia Xajau e ypTaua SHeprusi Te6paHHLL SHeprHs-

CHHMHT AYa gViMnaauran caTxsapH opacupard

Eoir Emetp MacodajaH aHya KHW4MK OYJrassurg  yuys
amajua MoJekynanap Te6panmaiign. Temne-
patypa fiHaja Kkytapuna CopraHu capd To-

RO SO - 6opa Kynpox MoJekyna Te6paHma XapakaT
] “(%% KHMMLIra HHTHNA Gopaau, Gy npoileccra MCCHK-

JUK CHFUMM STpH UYM3MFRHURT 2'—3 VTuw
KHCMH Moc Kenanu. HuxosT, erapanya 1oKopH
4 TemnepaTypaia 6apya MoJeKyJaJjap TeOpaHma
+ XapakaTja MUTHPOK 3Ta Oowvaiiad, WYHUHT

:
i

3

7 .
YYYH HCCHKJHK curmm?R ra TeHr 6ymau6

]r KOJIaIH.

i 7T VICCHKANK CHFUMMHHHT 6M3 WArapu cyprah
+ KJAaCCHK HAa3apHsiCHTa KailTap 3KaHMH3, YHUHT
+ HaTMKanapy aiipuM TeMnepaTypa HHTepBauIa-

T PH YUYH TaxMHHaH TYFpW Ba luy OGHJaH 6up-
T ra, xap GMp HHTepBajAra MOJIEKYJaHHMHT V3
T o F 3DKUHJMK J[Aapakanaph COHM MOC KenapH, ied
T (Jomavamern) ~ AATHIL MYMKHH.
7t== - —- Efnaem. 103- §. Haean ras aguabaTacHHMHr
metr) TeHr1amacu
234- pacut. Tawgn MyxuT GUJIaH HCCHKJIHK a/iMaliMac-

Jays 103 Gepaaurad npouecc aauabaTHK Tnpo-
necc ne6 atanand. Mpean rasHuur aguabaTHk npoieccaard napaMetp-
JapyH1 Oup-Oupyra OGOFJOBYK TeHIJIaMaHH TOMaMHa.

TepMonutamuka GupHHYM acoCHHMHT (96.4) TewrntamMacura upean raa
HYKH sHeprHsicHHUHT dU/ ndopacuuy KyAMH3:

d'Q= fcv dT + p dV.
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AnnaGatux npouecce yuys d’Q =0 G6yaranu yuvH, ywyHHpar# mapt
GaxkapuJMLH Kepak:

ZC,dT+ pdV =0. (103.1)
[

SHAM Wjean rasHMHr Xo/natT Teurnamacuaan doiiganann6, p uu V
Ba T opraju udopanaiiMus:
m RT
p v
Ba yui (103.1) ra xyamus. Hospan dapxan m/pu xynaiTyeuura Kuce
KapTHpHO, HaTHaja Kyfiupary HgojaHH TOMaMHs;
av
C,dT + RT = =0.
12 + %

by undopanu gyiinparuua 633\4143'
dar L R AV _ o
T Cy v
Bynu aca
d(lnT—}—— 1nv)_o
KyprHnLAa €3u MyMKuH; 6y udozanad aguaGaTHK mponeccia
InT 4 & “nV = const (103.2)

9KEHJNTH Kesub yuKaju.
Mpean ras yuyH C,,—Cv = R s>KaHJWrMHM Xucobra oau6, R/C,

HHCOAaTHH Y — | opkanM aJjmalTHpHW MyMKHH; Oy epna y = C,/C,.
(103.2) pa E& HUCOaTHH 9 — | GuaH a’MalTHpHG Ba UMKKAH HGoO-
v

JaHH NOTeHUMpsiab, KyHMAArH TEHIJIaMaHH TONaMM3;
TV~ = const. (103.3)

Tonunran 6y wmysocaGat uuean ras apuabaracunmur T Ba V ya-
rapyBun/Iap OpKanH €suiran Tenrsamacuaup. Dy Tenrsamanan p ma V
yarapyBuusiap opxaju €3uiran TeHrJiamara yTHLI MyMKHH, GYHHHT YYyH
HEeas a3 XONAaTHHHHT TeHrjamacujan doiinanann6, T Hu p Ba V op-
Ka/i a/MalUTHPHUIL Kepak:

T=2
m R

By udopasn (103.3) ra kjiiu6 Ba m, p Ba R — JOMMHI MHKAOpJAp

9KaHJMTHHH XUcoOra osm6, Kyiuaarm MyHocabaTHM TONaMH3:

pV' = const!. (103.4)

1 Papwankn, (103.2) — (103.4) myHocaGarnapaarn const HMHP KMAMATH TypJilua.
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(103.4) mynocaGat upean ra3 ajguaGatacuuuur p Ba V' yarapysuu-
Nap opkanu ésuaraH Teursiamacugup. By Tedrsama Hyaccou TeHr-
naMacu geb xam artanaju.

‘Agpabatanuur (103.4) Tenrnamacuuu usorepmanMur (98.3) reurna-
MaCHra COTMIITHPHWAAH aguaGaTa H30TepMara kaparaHja THKDOK JKaH-

. MMrH KenuG 4nkaju. Hsotepma Ba ajuaGa-

Ta yuyH ‘;v HUHT afinn 6up (p, V) uyk-

TaJlard KHiAMaTHHHU Xuco6.,1a6 Tonamus (235-
pacm). (98.3) Tenrsamanu pudpepeniua-

JaiiMu3:
pdV 4 Vdp =0,
OyHAaH u3oTepMa yuyH KyAHJAarWHH ToOMNa-
MH3;
A d
235- pacw. ;f; =— iv (103.5)

(103.4) nu auddepenunannat,
pyWTdV 4 Vidp =0
TEHI1AMaHK TOMaMH3, OyHAaH -

dp
dv
WMyupatt xuaub, agnabata kHsiiMK GYypUarHHHHC TAHTEHCH H3OTepMa-
HUKHrA KaparaHja y Mapra OPTHK 3KaH. '
By MyJ/ioxasanapuuHr xammacuga 6u3 ras xonatH xap OHp nafiTaa
p Ba T napaMeTp/JapHMHT MabJyM KHiiMaTnapu GHNaH XapaKTepjaHaau
Ael, Oouikaua c¥3 Gunau aifTranja, TekwHpunaérran Oy aauaGaTuk
npouecc MyBo3aHaT/M mpouecc, Ae6 ¢apa3 kuirad daHKk. Buz Gunamma-
KH, XKYyJAa CeKMH yTaguMraH npoueccrHHa MyEO3aHaT/H npouecc 6y.qa
onagu. Uly 6usian 6Mpra, MCCHKJIMKHM MYTJIakO YTKasMmadauran moj-
Aanap Tabuatga 6y/aMaraHu yuyw, 6y npouecc KaHua KHCKA BakT ja-
NOM 3TCA, CHCTEMaHHHT aTpoduaaru MyXHT OGMnaH a/aMalUMHAJWTaH HC-
CHKAMK MHMKIOPH IWyHYa KaM Gyaagn. Ulywpait kuaub, Tea yTysuu
npouecciapruia aanabaTHK npoueccrapra sikHH GV MyMKHH. Bywu-
Jaii mpoueccra H4MAA TOBYIU TYJKHHH TapKanaéTraH rasHuHr Xap 6up
HYKTaCHAa 103 GepaguraH CHKHJHLI BA KeHTailHul MPOUECCH MHCO 6y-
na onafv. Bywaa rasHMHC XoMaTH KaTTa XawM HYHAa MyBO3a HaT-
Au GYamaranaurdra (xap Xws HykTanapaa p Ba T Xap Xui) Kapamai,
Kap OHp aHYa KHMUMK XamM HuMpa rasuudr xosath (103.4) aguabara
TEHI/IaMacH OpKa/M aHuYa KaHOAT/aHAp/M paBHulia TasCuaHanu.

=_y P
vy

104- 8§, TMoautponuk npoueccnap

bu3 okopuparn naparpacdsapaa 1eKumpu6 yTrau npou;ccnapuuur
KAMMaCH [OJUTPOMHMK MPOUECCHHHT Xycycuii xoanapuaup. Arap Gupop
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nponecc AaBOMHAa Hnea.n T43HUHT GOCHMH GHAaH NAKMM opacu,uaru
GoFs1aHHIL

pV" = const l (104. 1

MyHocaoaT 6nnan HdJo,uaJ'cha, 6yH nail npoueec NOJNTPONHK npouecc ' pel
atanap¥, Gynga n KypcaTKmy —oo jpaH oo rava uiimafaap Kady.n
KHUNajaH.,

6- 3xapBanaa n HUHT ILYH- 6 manpan
Aail xuiMaTnapH KypcaTHJAraH-

KH, OYHJA TOJIMTPONHK npouecc n TNpouece *
6Hara oJApHHA3H MabAYM G6YJ- -

raH npoueccnappan OGupura aii- e

nan. yxwab xonajy. XKappas- 0 HaoGapnk ;
HUHT ONMHIH yuyTa CaTpu V3- ol m:%%”;ﬁ :‘
yaupan  papwan.  Typrunun :t‘f,o ,,,;‘;',OP,’,“ '
CaTPHUHT  TYrpH  3SKaHJMTHra . e e

HIIOHY  ©OCHJ1 KHJHMID  VuyH
(104.1) nosmTpona TeHrNaMacHHM KYHMAATH. -KJPHHUILAA ' &3aMH3!

pVi=p,V3, (104.2)
G6ynzarn 1 pa 2 HHJeKCJApH MXTHEPMII PABUILJA OJIAHTAH. MKKATA XO-
satra ternwan. (104.2) pan n papaxaiH MARH3 YMKAPAMHI;
l |

P" Vl*Pg Vo
:)H}ll/l n HU oo QKH —co Ta HHTHJ’ITHPC&K, 6"3
V1=V’

IWapTra Kejamu3, Oy INapT M30XOPHK NpPOIECCHH XapaKkTepaaiinn.
DBup KHJoMO/Mb Mpeas Fa3 yuyH €3M/raH X0JaT TeHIaMachra ace-
caH,
T
=R
p==Ry (104.3)
p HuHr Oy xuiimathhu (104. 1) Tenrnamara kyiicak Ba- R HMHT yarap-

Mac KaTTaJHK SKaHJHMTHHM Xucobra osicak, mosutponamunr T pa V ya-
FapyBYHJIAD OPKAJM E€3W/IraH TeHTJIAMACHHH TONAaMH3::

TV"' = const. (104.4)
Bup KunoMmosb Ma€an TasHKHT MOJHTPONHK npoueccary uccmgmm
CUFHMHHH TomaiiHK. (96.4) Ba (102.8) ra acocan, "

d'Q=CdT + pdV.
BunoGapun,
_dQ _ dv
€= aT — Cy+pgr " "(104:5)
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g—;{ HY Tonmuw yuyu nonurponanmur (104.4) kYpunHMwpard Tenrnama-
cugan cdoiipanadamus, By TeHrsaManu auddepeHnvasaiMus;

VT + T(n—1)V "2qV =0,

6yHIaH -

av _ v __ R
dT —  T(n—1) p(n—1)"'

6y epna Gus (104.3) myHocabataan QoilnanauaHx.
ZT HHHT Tonunran xuitmatunu (104.5) ¢opmynara gfficak, 6up

KHJIOMOJIb HjeaJl Ta3HHHP MOJMTPOMMK MPOLECCAArH HCCHKJMK CHFMMH
KyiHpariua ucpogananaim;

g —_R___nCy—C
Co=Gy n—1 n—1 o (104.6)

By udonasa p, V Ba T xonat mapamerpaapu kaTtHawMaitad. I[llynpait
KuHO, (104.6) HcCHKMMK CHMFUMH AodMuil KaTTasuk 3kad. Ly myuo-
cabaT Gunan MOJHTPONMK TMPOLECCHaDHH MCCHUKJHK CHFUMH  Y3rapmait
Kona Oepajuran mnpoueccsap ne6 Tabpudsamn MyMkHH. By Tanpud
(104.1) ranpudra kaparaHga aHd4a yMmymuiipok; 6y Tabpud HXTHEpHI
TabMaTu KHUCMJAp XamAa CHcTeManapra KYJJIAHWIHIOH — MyMKHH,
(104.1) Tabpud 3ca daxat uaean ras yuyH TYFPUAHP.

C =C_ =const peran capasra acocnanu6 Typu6, 6y LIapOMTAA
upean ra3 (104.1) tenrnamara GYACYHHLIMHH KYypcaTull MyMKHH, Oy
epua

_ G, =5,
Cv =Gy (104.7)

By xynocawu Mmawig TapHkacHia uyMkapHO KYpDHUIDHH TaBCHA 3TaMu3.

n

105- §. Xap xua mpoueccaapga uieana ras Gaxapaguran uw

MabiymkH, OHpop KHUCMHHMHT [ XoJaTaaH 2 XonaTra yTHumAA
TALWIKA KHCMJIAD  YCTHA@  6GaxkapajuraH HWIUOH KyH{MJZardra TeHr!
(96.3 ra k.):

Vy
Ap= Sp dv. (105.1)

vy

By uuTerpanHd euuir yyyH p Hu V opkaJau udoianall kepak., by-
HHHT YyYyH Xap Xua npoueccnap eakTiga p Gunan V' opacuparu Cor-
JaHHiliian ¢oiigananaMmus,

Hpean ras nosutponacuHuur (104.1) TeHrnamacuHH gy#ugaruua
€31l MYMKHH!

pV = pVi=pV3
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6y epna p;, V, Ba p,, V,—rasHuHr wmoc paBMmja O6upupun (Golunau-
FMu) Ba MKKMHuM (OXMpPTH) XoJaTiapujard GOCHMH Ba Xa)KMHHHMHP
KUiiMaTiapH, p Ba V—uxTHépuil opajny XonaTmard GOCHM Ba XaxM.

By MyHocaGatra MyBOohHK PaBHINJA, Ta3 GOCHMHHHM YHHHT XamMH
Ba ColujaHFuy XoJaTHRArd napaMeTplapHHHHT KHAMaTNapH opKaay
ndopanaifmual;

p="U (105.2)
(105.2) um (105.1) ra xyitu6, HWHH Tomamua:
Vo
dav
Ap=p, V7 g o (105.3)

|2
ABBano n+1 6yaran xonHH xVpHG umxkamus; y xoaga (105.3) garu
MHTETpan KyHhugarura Ter Oynapu:
Vs
jdv ! (__l_l__L_l)
Wl n— n—
Vlvn " & V2

Iuterpanuudr 6y wuiMatunu (105.3) ra xy#u6, copmaruHa Liaka
anMawTHpHnap 6a)Kapcak, HIIHH TOnamHa;

Ap= Fl_ﬁ[ 1—(“;_;>H ] (105.4)

n—1

Wnean ras xap anznafi npoueccna KaTHalUraHHWAA XaM YHHHT napaMeTp-
napu y3apo (98.14) xonaT TeHrnamacHra acocaH OOF/MaHraH OGYJHILK-
JaH doiinananu6, HwHHET (105.4) wdomacunu Oomwikaya €3umr MyM-
KuH. )Kymnanan, 6y xosi GOUITAHFHY XOJAT Y4yH XaM TYEpH:

pV.= % RT,. (105.5)
(105.5) nuu (105.4) ra k¥iuG, MWHH TONAMH3:

1 ~(7) HJ. (105.6)

(105.4) Ba (105.6) udopanap umean TrasHHHT H3OTEPMHK npouecc-
zan (6ynja n=1 6ynagn) Gowka xap KanAail NONHTLOMHK MNpoieccaa
6axapanuran muuaup?. Xycycan, agnHaGaTHk npoieccja

AN AL 105.7
Au—vlfllll—<7:) J (105.7)

m RT,

Al2= m n—I1

1 Boci'MHH OXHPIH XONATHIRI napamMeTpAapH OpKajlH XaM XyAAu WyBAcH lpoga-
Jall MyMKHH.

? n=] 6ynrappa (105.4) sa (105.6) udoganap uoanuy 6yanG Konazu.
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BKH. :
RT VAT
An= T~ [l —#) ] (105.8)

Maean rasHuur H3oTepMHK npoueccaa 6axapajHraH HUIMHE KUCOD-
a6 augapuw yayd (105.1) dopwmynagaru GocMHH xonaT Temr/iama-
cHra mysodHK paBHLUIA GoWKA KaTTaJHMK/IAp OPKaJH HOaanaiMu3.
Harwxana, wunvur ndosacuuu tonamus (T yarapmac Gyaramu yuyu
YHH# -HHTErPaJ OCTHAAH TalUKAPHFa YHKAPHII MYMKHH):

A
Aa= RTYV " RT In 2.

)

Vi

Ulyngat Kuau6, usoTepMHMK npoueccaa wugean ras Gawapagurad
HUIl KYfHAATHIA TeHr:
’ ‘ m v

A== RT Ing (105.9)

HM3obapuk npoueccga xap kaHpail KHMCM GakapajHrad, My KyM-
nagas wgean ras Gawxapaauran uw, (105:1) ra acocau, ky#nmarura
TeHr 6ynanu;

Au=p (V.—-Vl). (105.|0)

(105.4) pa n uu Wonra TeHr Ae6 OATaHAA XaM aflHM_ Ia HATH-
wa Kenu6 uukagu. I'lupoBapiMpa IYHH Kall] KUIAMH3KH, W3OXOPHK
NPOUECCAA MU HOArA TeHr GynagH, 6y X0 Xap KaHjail }HCM yuyH TYr-
paaup.

'106-§. a3 MosieKyAaNaAPUHHHT Te3HKAAP OYiiuMa TaKCHMAAHWLWH

[a3 monekynanapH »yAa XHaIMa- XMl Te3JHKJap OHNaH Xapakar
KWIaAH; afnoXHAa O/NHHFAH Xap GHD MOJIKYJa TE3JIMrH XaM KaTTa/luru
WUXATAAH, XaM HYHAMMIIH KHXATAAH MOJIEKYJiaflapHHHT GHp- GupH-
ra TysHaysu Tydadad MyTTacun yarapu6 TypagH (KeiiMHuasuk O6u3
KYPaMH3KH, HOpPMaJ [IApOMT/IApAa Xap OHp MoJeKy/na CeKyHjaura Tax-
muuay 10° Tyguawysra ayd Kenagw).

XapakaTHHHr Gap4a iAYHaAJHULIADH TEHT 3XTHMOMIH GYJTauH yuyd
MosieKyJ/1anap iiyHaauwsap 6yiinua GHp TeKHC TAKCHMJIAHAAM: Xap Kau-
Jalt opHeHTHUpJAHTaH, JEKHH KAaTTajuru yarapmac 6ysaran AQ ¢asosui
6ypuak wuMia xap Onp nafitaa ypra xucobaa Gup xun AN, —coumparu
MOJIeKYa/IADHUHT XapakaTH HyHanuwu éraju.

Monekynanap Te3NUIMHHHT 0 COH KHMAMAaTHra KeJjraHaa axsos Gouw-
KauapoK. U HHHI HONJAaH UYEKCH3/MKKaya OyJram coxagard MYMKHH
6yJsran gufiMaTsiapd OMp XHJ1 3XTHMONJIMK GHiaH  ydpamaitad. DBy xy-
Joca KyfMgard Mynoxasanapjad Keau6 umkagu. Tykuawyssnapga Mo-
JleKy/NanapHHHF Te3JMrH Tacoauduil pasuwiaa yarapagd. Kaupahaup
OHp MOJIEKY/a . KeTMa- KeT KaTop TYKHALUYB/MapAa y3H OHNAH TYKHAIL-
‘ran 0owKa MOJIEKY/lanapAaH IHEPrUS OJMWIH. BA HATHIKAAA YHHHD
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SHEPTHACH & YpTa KHAMAaTAaH anua opTHG KeTwiuH MyMKHH. Jlexuw
rasHUHT XaMMa MOJIeKYJialapd Y3 SHepPrHACHHH sIkka- 10 roHa MOMNEKy-
nara Gepn6, y3napu TYxTab kosaiHran »xyjaa (aHTaCTHK XOJHHM Tacap-
BYp 3Traplia XaM 6y MOJIEKYJauHHT 3HePruacH Ba, 6MHOGApHIl, YHHuC
Teanury veksn Oysiapu. UlyHnaid xunn6, ras MosexyJanapyHinr - Tes-
aur¥ GUpOp Uwax KMiiMATAaR Gowiaé oo raua Oyarad  KHiiMaTJiapra
Xey sra Oyna osmaiiay. bapya MOJE€KYNANapHHHT >KaM¥ SHEPTHSICHBHHI
ceauNapiM  KUCMMHM OMTTa MoJieKynara Tynjawura. ojH6 KeJaauran
IPOLLECCNAPHHHT COLMP Gynull  SXTHMOMM MKYyJa KaM, WYHHHT yYyH
Te3AHKHHHT ypTada KHMHMaTHra HUCOAaTaH xyJAa Karta 6yJTaH  Tea/HK-
Jap KyJa KaMjaH- KaM XoJapia yupaiinu, Ae6 aiiTil MyMKHu. Xya-
JM LIVHHHTAEK, MOJEKYJIaJapHHHT Y3apo TYKHaIUHMIUNApH HaTHKachaa
MOJIEKYJIAHUHT TE3JIMCH paco HOJTa TeHT GYJHIUM XaM aManja MyMKHH
svac. Bunofiapuy, ypraua KHiiMaTra HHCOaTaH JKYJa KHYMK Ba WIYHWHT-
LeK KYAa KaTTa Te3IMKJM MOJeKYJaNapHHHT ~yupaur :-)x'mMOJm Kyna
xuauK sKkaH. Ly 6uaan Gupra, v—+0 6ysranaa xam, v - oo 6yaranna xam
YRR3R TE3NUKNH MOMEKYJaJapHHHT Y4pall 3XTHMOJIH HOATa HHTHJIAJM,

AilttunransappaH uIyHaad xyJoca YHKamMKH, MOJIeKYJIaJiapHHHT Te3-
JHKJapH acocaH 9HT KaTTa 3XTHMOANM OHpop yHiiMaTra sikHH:- OyAaau.

MoslexynanapHuHr ¥ HHHT KHAMaT/apu OViinya TakCHMIaHULIMHH
MHKAOP TOMOHJAH TaBCH(MAHAWras YCYJHH aHUKMAIL YUYYH: ‘KYHAnAaru
KypraaMaay Wynpan doinananamus. TeanukNapHHHT KUAMATIapHHH O
¥xuaa HykTanap 6unan Genrnnab uMkamua, y Xonja xap Oup Monexy-
Jara 6y yxAa GHTTa HYKTA Moc Kesaaaw. By HYKTaHWHT €aHOR Ooud
ne6 ‘Kabya kuaHHran ‘0 HyKTagaH XucoOJiaHTraH Maco(pacH CoH K-
XaTHAAH Ma3Kyp' MOJEKYNa Te3TUIHHUHT KaTTaJMTHra - TeHr 6yna1m
(236- pacwm).

Bupop Mukuop rasgaru Gapua N poHa MoseKyJaHWHT Te3HK1apH-
HH OMp BaKTAA aHHMKIAIl YCYauHW Onnamus, 1e6 ¢apas KHNaNJMK.
Tonunran HaTHXaNapHH U YKHAA HyKTanap luakJHja Gesrnnab uukcak?,
MOJIeKy.ianap Te3/IMKJapUHHHT Gupop f naHiTaarn «OHWii GOTOCYpaTiHHD
XOCHN KHATaH 6ynamu3 (237- pacM). Arap v HMHT XaMMa KWiMaTnapH
39XTHMOJKH OHp xuJa Gy.ranaa aau, :
6y HykTanap v Yyxu 6yitnua Gup

TEeKHC TaKCHMManraH 6yaap spu. . § - ¢ manenyna g
Jlexun 10xopuAa Kypranumuspex, 5 o
TE3JIMKJIaD 4COCaH IXTHMOJK  3HT. o

KaTTa Gyaran OGupop KHiiMaTra 236- pacu.

AKMH KnidMaTaapra sra Gyaanu. :

Tea/MKHUHT HOJTa AKUH  Ba XKYy- ANy

Ja KaTTa KuiiMaTnapH aHuya KaM ¢ ) _
yupaiian. Lyuusr yuyw v yxuna HHHOHERPOORIONE K=
HYKTanap HOTEKHC TaKCHMJaHanH, v .4r

YNapIuHT 3MUSUTH YKHHHT Xap Xua

KHCMJIapUAa Xap XHA 6ynapn, 237- pacm.

1 Xap Oup nygTaHu GearunaG uEENLI  yyyn aTHTH GHp CCKyHA C']pfbﬂaC"m.
2, 7-101% pygtamy GearnaaG wnkmn yuyn 1012 fnn mexuat guaran 6faap oamx.
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Hykranap suusmurduu Av uHTepBan uudra tywrad- AN, Hykranap
COHUHMHT VIllIa HHTepBaJ KaTTajurura HucOaTH cubatupa (237- pacm)
Tabpupab, ADBHH

AN,
=2

1e6 oau6, 6y KaTTaNMK U HUHT GYHKUHMACH [p=p(v)] neb aifitu mym-
KHH. XaKUKATAH XaM, @ HUHT KMAMartd Av MHTEPBAJN v YKHUHT Kaepu-
712 ONMHTaHWUTa, ABHHU U Tra GOrJMK,

MKkki MoJieKy/laHUHT Xap OGup V3apo TYKHAlIMILK TerHUUIM HYKTa-
JIADHUHT U YKWEArd BasusaTHHHM Tacoiuduii pasuwiga yaraptupagu. Iily-
HUHT yuyH §;, {, Ba X0Ka30 nafitiiapra TerMuuid Katop «porocypatna-
pruu» (238- pacm) Oup- Gupura COMMINTHPCAK, yMyMaH aiTranga Oy

«oToCypartiapia» yCTMa- yCT
TYWAaAuraH HykTanap Oy/JaMaii.

o Jlexun ras myBosaHat XosiaTaa
i (1bHU mapaMeTpsiapH y3rapMaiiaH-
HPOGH——IH—> rad xonaraa) 6ynca, moJiekyna-
o s s ssefe e s e s« MADHHAT Te3JIMKJapH GYiiHya TaK-
VY OV N CHMNAHHLIM {3rapMail KoJlaBepajH.
= e LLIyHuHT yuyH 0 §'KMHMHT Xap XHJ
KHCMIAPHJIarTH HYKTa1ap TaKCUMO-
938- pacw THHUHT 3MYIMTH XaMma BakT Cup

Xu1 6ynanu.

[aamunr afiHan 6¥p Xui Wapoutaapaa (p sa T napu 6up xua)
Typran GHp He4Ta mOPHHMACHHU OJICaK, YJ/apaard Mo/eKynaJapHUHT
Tesqauknapu OyiMua TaKCMMOTH XaM aiiHan OHp xun Gynagu. JIékuu
HYKTaJapHUHT v VKMAQ TaKCHMJANMII XapaxkTepd OuUp xua Gyaranu
X0/143, YNApHHUHT 3MYJIHTH MOJIeKYJIaJlapHHHT TeKlUUMpuiaétran N cOHU-
ra mponopukoHan Oynagy Ba GuHOOGAapHH, Ta3HUHT Xap XWJI [OPILHAJIAPH
yuyd xap xua OyJjagu. McraaraH mukgopjard ras yuyu Kydugaru
MyHocabaT ypuuJau 6Ynagu:

S
]

~
-

X
X
X
X
X
X

~N

es ek ® 00 M
-~

_pley _ 1 AN,
o) ="F=y7" (106.1)

Uy Tap3aga anugnaurad f(v) QyHKuMs ras Mo.cKyJiaJapUHMHT Tes-
JukJapy Oyiluya TaiCHMMJIAHMIIMHM XapakTepJafiiM B2 TaKCHUMOT
dyukuuscu aed aranad. f(v) OYHKUHSHUHT [IAKJIHHH Guarad XoM-
Aa Gepusiran N joHa MoneKysnajaH Te3JMKJIApH Av WHTepBad HuHMra
Tywajurad MoJieKy/ajlap COHUHH, SBHU Te3/UKJIAPUHHMHT KHAMATH U
JaH v+Av raya coxaja €ragurai MoJekynanapuuur AN, COHUHH To-
MU MYMKHH:

AN, = Nf(v) Av. (106.2)
Kyiuparu
AN,
v = (o) av (106.3)
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AHUcGaT MOJIeKYJIaHUHT Te3JIMIW Te3JIMKJApHHHT Oepunran Ao WHTepBani
(v Gunan v+ Av opacupa €Tafurad WHTEPBAJH) MUKHAArH Kuitmatsapia
sra OYJMIIM 3XTHMOJMHM KypcaTagu (AN énMparH v MHIGKCA ¥ HH-
TepBaJiHM Gearusiaul yuyH HUIATHAraH)!.

v YKHH HeuTa MHTepBaira Oyauul MyMKHH 6y.aca, ywanua Av,

oo

HHTECPBadgJ1ap OYP'lH'-la OJIHHTaH
2 AN, = 2 Nf (vi)Avl=2 Ay,

AUFMHOH, paBLUAHKH, MOJEKYJANapHUHT TYauk N COHHra TeHr OYJHIIH
Kepak. ByHgaH TakCHMOT (QYHKUMACHHHHT KYHMAArH XOCCacH Kenub
UHKALH:

D (o) Ao, =1. (106.4)

By HaThkaist KViiMAaruua u3oxaad GepUul MyMKHH:

Y= Yoo

udofa MOJCKYNAHHHT Te3nury 0 gaH oo raua Oy/iraH coxajaru KHii-
MaTaapAad GHpHra TeHr OYMIUHHMHT 3XTHMOAMAaH uBopaT. Monexyna-
HUHT Te3/UrH anbaTTa Kangaiiaup Oup xuitMatra sra GyJrand yuyd
afiTH®G JTHATaH Oy 3XTHMON HUIOHYJIH BOKEAHHHT 3XTHMOMH Oyiub, y
6Mpra TeHr.

Anukpox aiitranga, (106. 4) wapt kyiugarnua €3MiMLIM  Kepak:

5' f(v)dv=1. (106.5)

0

(106.2)—(106.5) MyHocabaTaap TaKCHMOT (QYHKUMACHHMHT YMy-
MHi1 TabpudHAaH KeIMO 4HKHO, Oy GYHKUHSHUHT KOHKDET KYPHHHLUIA
KaHJal SKaHJWrura OOFJHK 3Mac.

Takcumor QynkuusAcHHu Hazapuit Hyn Ounan Makceean TonraH
6ymu6, 6y yHKUMS YHHHr HOMM OuiaaH artanaad. DBy ¢yuxkuusHuur
KYPHHHUWIA KyiHaaruua:

mu?

2T

floy=4e = o, (106.6)
6y epra A—v ra Gormug GyaMaran KynafiTyBud, #M—MOJEKY.JaHHHT
maccacH, 2—BoJbiMaH JOMMHIICH.

MakcBe/UTHHHT TaKCUMOT (DYHKUHMSICH Y4YH Uy Hapca XapaKTtepJau-
KM, € HHHT japaxa KypcaTKHUHAa MOJeKyJIaHMHT KapanaéTraH v Te3-

-

1 Bupop MoseKy’aidir Te3nurH HXTHEPILT OMMHTaH MasayM GHp v KuiiMaTtra Teur
Gy wmuuanr sxtavomt O ra tenr. Bywgalt Gynmunmmar cababu mywgaxs, o HHur
MyMKHH Gfaran giiiMatiape cond  dexkcuz 6ynub, mosexynamapnuur N COHH Tapum
wyna Katta 6yaca xaM, newud yeknd [100-§ maru (100.1), Guaan (100.2) opacu-
Jard TEKCTra COMILUTHPHHT ],
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JMTHTa MOC Henaamrau mu?/2 KupeTHH sHepruscHiww k7T KaTtaauka,
HEHM . MOJIEKYJIAHHHT Vpraua oSHeprufcuuM . HPOHAJIOBMR KATTAANMKKA
«—» uwwopa Guap OAMHraH HHCOaTH TypajM. '

‘v opTranfa €' kypumuwparw XYnaiTyBuM »® KynatTyBuHBMBAT
OPTHII CYPbaTUra KaparaHja Te3pOK KaMasay, WYHHMHT YYYH TakCHMOT
bynKunacH Hosnpan Gownanu6 (v* kynaidTyBun ca6a6au), MakCHMyMra

SpHIIAZN Ba CYHIPa aCHMITOTHK

fiy) paBMIIAa Hoara MHTHAaAM (239-
! pacm). [(v) arpu uMauk Kypwma6
ol e typran 1203 (106.5) wmyHoca-

6aTra MyBoduMK GMpra TeHr.
(106.5) wapr (106.6) na-

ru A KynaliTyBunnu Xuco6na6

TONMHHITA UMKOH Gepaj:

v _mt
Aj € T gy 1.

0

(/%]

N
N
AN

239- pacm. By wapr GyHKRHARE HOpManail
waptH e6, Asca HOpMaJOBYM
KynaidTypun fe6 atanapgy. Xucobaall HaTHXKacHia A HMHT  KMiAMaTH
4n(§';"71.—)/’ra TEHr SKaHMMrH aHugnanrad. Ulynpafl xnan6, Makceesn
TaKCHMOT (PYHKLMACHHHHT KYPHHHIUM KYAMAArkua SKaH:
mu?
).,, w7

@) =47 (507) " e (106.7)

KyTrannmusziek, QYHKUMSHUHT KOHKPeT KYDHHMWIM TasHHHT TYpH-
ra (MOJIEKYJIACHHUHr Maccacura) Ba xoJar napametpura (T Temnepa-
Typara) 6oramg 6ynu6 ungau. llynn kalin Kunamuaky, rasHuHr GocuMu
B2 XQXKMH MOJIEKYJaJapHHHT Te3JUKnap OyiHua TaKCHMOTHTA TabCHp
KypcaTMmaiau.

TeaTMKHHHT XaKHKATAA YYPailAMran KHiiMatnapy 9eKJH uerapa Gu-
nan gekranrad xompa (106.7) QyHKums TE3JMKHUHT YEKCH3 KHiAMaTH-
parpHa 0 ra aiinanranaurd cab6a6mu (106.7) ¢yHKIHA TaKCHMOTHM
notyrpu TaBcHdnaranpail 6yau6é KYpuHHIUM MyMKuH. JIeKMH v Hunr
anya Karra guiiMatiapupa (106.7) ¢ynxkuus HonmaH wy Kapap Kam
apK KWIaaMKH, XO3UPTHHA KAl KWIMHTaH KeJMIIMOBYMIMK  aManpa
Xeu KaHjai axamuaTtra sra GyJMaii Konamm.

TakcuMoT QYHKUHACHHHHT MaKcHMaJ KHiiMaTira Moc KeayBYH Te3-
JIMKHMHT SXTHMOJIH, paBLlIaHKH, SHT KaTTa Gynapu. [lapxaxuxaTt, arap
TEINKJIapH MXTHEDH! PaBHIUAA TanjaG onvHran, neKWH KaTTajMri TeHr
6ynaran Av wuHTepBassapia €TyBYM MosekyJiajapHuur AN, connapu
CO/LITHPHIICA, Y XOJAA MAKCHMYM ATpO(ura koilNaluras MHTepBaJjra
Ternwan AN, sur karta 6ynagu. Ulynnaii ka0, f(v) HUMT MaKCHMY-
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MHHM TONWIN MACaNACHHW €Ydp SKAHMH3, GH3 3XTHMOJH SHT Katra 6yn-
TaH o, _ Te3NWKHH TonraH Gyiamus. (106. 6) uu v 6yiMua puddepen-

IKT
uuannab, GyHAaH 4uKkaH WOAaHH HoJsra TeHrJ/alimMus:
ToRT

4O —pe o2~ 5 =0

kT

TesnukuuHr 6y TeHrnamaHd KaHoaTnaHTHpaauran v =0 Ba v=co
KuiMaTaapu f(U) HUHP MUHMUMYMJapura TYCpH KeJafd. U HHHP KaBscJap
Huupard HGOJAHH HOJra alNAHTUPYBUM KHAMATH OM3 H3NAETTaH Usxe

HUHT Y3ruHacH:
: T :
0y = )/ 2L, (106.8)

m

(106.7) ra sur KarTa 3XTHMOJIH Te3NHKHH KYiHO, f(U) HUHT MaKCH-
Maa KUAMATHHH TOTIAMH3:

[0, =5V s~V 2. (106.9)

TakcumoT 3rpu YM3UCHHUHE a3 TeMmepaTypacHra Ba MoJsieKyJsa Mac-
cacura 6orjMK paBuuiga KanAad yarapuuiMHU TaakHK kuiamus. (106. 8)
Ba (106. 9): nappan wyHfall Xy/Joca UMKAIWKH, TeMmepaTypa KyTapua-
rauja (EkM. MOJIeKy/JaHUHT MAcCacH KaMajiraHjaa) 3rpd YHU3MKHHHE MaK-
CHMYMU YHI TOMOHFa CypwJajgH Ba nacaiiub xonagu, 1wy Ou-
Nau 6upra 6us GwiaMuaKu, TpH UM3MK Kypwab Typran 03 Jarapmad
Konasepaau, 240- pacMja MKKH-

TA TAKCUMOT STPU UM3UFU GUP- - oy

Gupura cosmmwrupuarau; Oy um-
3ukNapuu xap xua T, Ba T, } T
Temnepatypanapra (m CGup xun m) <l
6yaraupa) Terupau aed éKu Mo- ‘ (m,>m,)
JIEKYNANAPHUHT TYPAM XUA m, L
BA m, Mmaccanapura (T 6Hp xun A (h,)
GYaranga) TeruusiH ne6 Xucod- ‘

Aal MyMKHH. |

Tesnuknapu Gupop v, KHil- T »
MaTgaH . Katta Gyaran moveiy- ?

JIANAPHMHT HHCOMA COHM 240- pacm.

3 fw)do
Yo
upona OunaH. auukaaHagH.
lpadukpa Oy unTerpanra srpu yuauy GHAH yerapastaHFaH I03HHHT
Up AaH YHT ToMoHJAa &€TaguraH xucMu Moc Kesaad. 240- pacmpgan ky-

pUHMO TypHOAMKH, TE3UKNApH U, AaH KaTTa GyJraH MoJiekyJjafapHHHT
HHUCOMI Coly TeMmepaTypa KyTapH/MWK OHJIAH  Te3- OpTaiH.
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7- Xxapman

v AN v AN
v N’ % v o
SXT 9XT
0—0,5 8,1 2—-3 4,6
0,5—15 - 70,7 >3 0,04
1,5—2 16,6 >5 8.10—9

7-)KaJBajja Te3/MKJADHHHT Xap XHJl HHTepBAJJIAPH YuyH MoOJieKyJa-
napuuar (106, 7) dyukuuara moc kenyBun AN/N  HucOuii comnapu
kentupusrad. JKappannan KypunuG TypuGaukH, 6apua MoJeKyJsagapHUHT
709 wnAaH OPTHFMHHMHI TE3JMIH 3HT KaTTa 3XTHMO/MIM Te3aqaukaaH 509
ZaH opTHK GY/Marad MuiIOpAa $apk KHaaad. YpTa xuco6pa Moneky-
janapaad aTird 0,049 MHHHT TE3JIMTH Usxr JaH 3 MapTajiaH 3MENpoX,
kaTTa 6ynaau. 12 MHisHapl monexkyJaajaH ypra xucobaa cdakaT GuTTa-
CHHHHT Te3JH[H DU,cr JaH OPTHK OVJjamw.

MoJieKkynanapHHHT Te3/MKJapH 6yiiMua TaKCHMOTHHH Guarad xospa
TE3UKHHHT YpTa KMIMATHHH, IIYHHHTAEK Te3JHKHHUHT (YHKUHUACH 6Y.J-
raH xap KaHjail KaTTaJiHKHWHI, MacajaH, ©® HMHT VypTa KM{AMATHHH
TOMHI MYMKHH.

Te3aukJap YKHHH XKyAa KMUHK Ay, uHTepBannapra Gyjamus. Xap
6vp unteppanra, (106.2) c¢opmysara GHHOaH, Kyiujarn MHKopAa Mo-
JeKyna TYFPH KeJsajH:

ANv‘.=Nf(U,-) AU‘. (106.10)

Av, wnteppan xyna kuuuk Gyarawu yuyn ANv, joHa Moneky.a-

JaH Xap GHPHHHHI Te3/IMTMHH TaXMMHaH v; Ta, S’bHH Te3/IMKHHMHI Ay,
MHTCpPBaJra TerHiuIM KHAMaT/apuaaH Oupura TeHr, ae6 xucoGJalu
MYMKHH. ¥ xonaja 6apua N [oHa MOJEKYJaHWHT Te3JMKJapH KHHMaT-

N o " ~
JIAPHHHUHT HHFHHIHCHHH z v, ANvi KYPHHHIUZA TacBHpPJall MYMKHH,

By HMFMHIMHM MoJeKkyJanapsuur N coHWra 6Y/m6, v ypraua Tes/MK-
HUHT Kyiupard [(106.10) vu  xucoGra onn6] ndomacHHd Tonamua:

v = Y0,f(v)) Av,.

Pvrunpupan uuterpanra yTuo, U HH TOMAaMH3:

v= g'vf(v) dv. (106.11)
)

Arap (106.11) ra f(v) muur (106. 7) udonacunu Kyiu6, uxTerpas-
HH XHcoGsal uMKapcak, KyAuaarura sra GyJjiamus;

v=1/8%T (106.12)

m’
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Xy my #yn 6Mnau Te3nuK KBajpaTHHHHT ©® VypTa  KMitMaTHHM
XaM Kyiupgarumda udopanall MyMKHH:

-

vi= S‘ v*f (v) dv.

0

Byura f(v) HuHr_ MdOIacCHHM KVitMO, MHTerpaiHd xucobacak, v?=
=3kT/m uukagu. 0> HHHT KBajapaT WIAM3M ypTaya KBajpaTHK Te3JHK
ne6 aranagu. Wlydpai kuaub

2 3kT
o o = V0 = (106.13)

Ill

By natka & HuHr oiauH Tomuaran (99.11) uogacura MoC Ke. -

Jianu. ByHra MLIOHY XOCHI Kusmw yuyH (99.11) ga e ypuura mo?/2
HH KYAHI Kepak.

Wlynra suTHGOp GepHIl KepaKKH, U#Ugpr, xa. BA v + U

(106.8), (106.12) Ba (106.13) usapHM TaKKoc/AacaK, Usxy, U BA
Uypr. ke, J1ap Ta3HHHC TeMrnepaTypacH Ba MOJIEKYJIAHMHT —Maccaciira
6up xuga OOFMMK SKAHJMIHHM MalKkam MYMKHH, OyJsap Oup- GMpujiau
dbaKaT COHMM KynaiTyBud OunaHruHa ¢apk KuUnagd. Arap sy, Hu |
ra teur ne6 oncax, v= 1,13, vyprxs. = 1,22 Gynagu (241- pacwm).

$lna 6Mp MapTa IWIYHHM KAIIA KHIAMHU3KH, MOJIEKY/ANAPHUHT TE3JIHK-
Jiapn GyiiMua TakCUMJAHHIIMHMHT MakcBenn TONMraH KOHYHM Ba YHAad
Kequb yuvKaguran Gapuya HaTHKasap Myso3aHaT XoJaTHZA TypraH ras
YuUyHrMHa TYFpu. By KOHYH HcTanraH, Gupox eTapid Japaaja KarTa
6ysraH N COHM yuyH XaM VpHHJU. MakCBeNJl KOHYHH CTATHCTHK KO-
HyHaup. CTaTMCTHKA KOHYHJApU 3Ca KaHuyaJMK Ky coHjarn Gup Xui
o0LeKT/Iapra TaTtonK 9STHACA, LUYHYA TVFPUPOK HaTHxka Gepanu. OGbekT-
Jlap COMH 03 OYaraHja CTaTUCTHKA GepaguraH MabayMOT/iapiaH aHuYa-
THHA  YeTJAHHWNAp KY3aTHIMIM  r,

MYMHKUH.

Arap razjapHMHr MYBO3aHaT
XonaTra sra apanawMach Gepusi-
raH G¥yaca, y xojaa xap Gup Ham
MOJIeKyMlanap Yaura TerumaM m
6unan (106.7) Konyn 6yiiMua Tak-
cumnanaan. OruppoK MoJIeKyanap
eHTHJIDOK  MOJIeKysianapra Kapa-

raiga ypra xucobaa KHUMK Te3- Ll 4
JIMK OWJIaH XapakaT KuJajgH. Vogm * U~ Uy u8
Mousnexy.ianapuusr — Tesnukaap 241- pacw.
6yiMua oJiMHIaH
. my®
de=N4n(—2T'["—kf) I TR pagy (106.14)
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TAKCHMOTHIA aCOCNERNG TYpHO, MOREKYAAJAPHHHT BATAPHNGHME Xapa-
KaT KHHETMK SHEPTHACH KHAMATJapu Gy#iMua TaKcUMAMHIMBUHE TORMIY
MYMKMH, ByHMHr yuyH v yarapyBumpan n0*/2 ra Tewr Ojaran e Ja-

rapyeuura yta Kepak. (106.14) na u=]/z Ba du= V]_ds an-
m

2me

MALITHPHLUJIAD KHPHTHO, KYAMEATHHM TONAMM3:

€
2 1 _—
dN, =N-— oy Ve de, (106.15)
Ver ?

6y epaa dN. — SHepTHACHHHHT KHiIMaTH € 1an &-}+de Taya opasMKaa
€Tran MoJjexynanap COHH.

[Hyupad kunu@, MOJEKYJIAJADHHHT e KHiAMaTaapu OViiHua TakcHM-
NAHUILN

fe) = A’e_ﬁl/? (106.16)

dyuKuua Gunan xapaxrtepsranagH, 6y epaa A'—HopMadoBws KynadiTyB-
un 6yané, y 2 l), ]
Y kr’h
Flupopapauaa MoJieKyJlaJJapHUHT, MacajiaH, KHCAQPON MOREKYJana-
PUHMHT {pTaua TE3/MrMHH yamajal TonaMua. XHeoOHR KYJaiaauTHpuL
yuyn (106. 12) narn R/m nnc6at ypuura yHra rtemr Gynaran Rfji muc-
GaTHn onamus. Y Xonja ypraua Tes/HKHMHT udonach HyAMgarn Kypu-
HHIUTa KeJagy:

ra TEHr.

v= 1/ 8T 3
v Vﬂ_p (106.17)

Kucnopogsuur monekynap orupaurn 32 ra Tenr, BnnoGapun, O6up
KWIOMOJIHMHI Maccacn p=32 ke/kmoap. Yl TemneparypacH TaxMHMHaH
300°K ra Tenr. (106.17) dopmynara yHAard KarTajuKJapHUHT COH

KMAMATNAapUHH KViln6, U HM TOMamus:

o= 1/ B3 10300 ~ 500 mjcex.
3,14.32

Lynpait KnaMb, KHCJOPOILHUHT Xap GHD MoJieKyaacH OHP CEKYHR
nunaa ypra xucofna 0,5 xm ra Teur iiysn 6ocu6 §rap skaH. Moneky-
Ja 6ollka MoJEKyJajap OuaaH MyAa KYn TYKHAmMl Typrauu YYyH
6y iyl CHHHK YH3WK XOCWJl KHJNYBYM KYJA KN COHAArH TYFpH YH3NK-
JM KHCKa KecMajapfiaH uGopat 6ynanw.

Bonopoa MoJiekyanapHHHMET MaccacH KMCJIOPOA MOJeKYJaJlapuHuHP
MaccacHzaH 16 mapTa kpuuk GysaraHM yuys Vyia TeMnepaTypaja Bo-
JAOPOJ MOJIEKYJaJJapUHUHT TeaJurd 4 mapra opTHK OVJmu6, yi Temne-
paTypacuga ypTa XHCOOAa AeApaH 2 Km/cex Ta TeHTNaluapM.
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107-§ MaKcae.uuuur TaKCUMOT - KOHYHHHH Taxpudana
e TEKWHPHILI

‘MonekynafapHUKr Te3AMrduud Gupuuuu mapta 1920 dunna [tepn
Tapubaga avugnagu. By makcapma uwnatuirad -ac6o0 UKKHTa KOdK-
cHad UWMIMHAPAAH HOopaT. 3aH (242- pacMm). AcOoGuMHT YKHU GYiinab
ycTHra Kymyul IOTYPTHPHACAH NJAaTHHA CHM TOPTHJraH. By cHM y3upad
yTaéTraH 3.1eKTP TOKH TabLCUPHAA HCHFAHMAA YHHHI CHPTHAAH KyMy:u
atomaapi Oyrnauu6. yukub Typrad. Dyr/ianu6 uHKaérraH aToMJapHUUP
Te3UK/JAPH CHUMHHHT TeMmnepaTypacuHra MocC 3fH.

CuMaaH UMKKaH atomJjap paguan #yHankwiap 6yii- -
Jab xapaxkar guarau. luke ywmHapaa 6y#Anama-
cHra KeTraH SHCH3 THpkHw Gysub, y opxaj Tani-
Kapura aTOM/apHUHMI SHCH3TMHA JacTacH (MoJeky-
Jifip jacta) yukkan. Kymym aToMmnapd xaBo moJe-
KyJaanapu Ounan TyxHawub V3 iyauman yernaiu-
MacaurH yuys Oytyn ac6o6 wuupard xaso cypud |7 \J
onmuurad. Kymymw atomnapu Talikd UHIHHAPHHUHT

1o3ura GopHd YTHPUO, yHJa 5HCH3 BepTHKan Tacma
KYPHHUIINAA KATJIAM XOCHJ KHMJTaH.

Arap 6ytyH ac6o6 aitnaHMa xapakatra Kej-
THPW/CA, MONEKYJSIP HacTa XOCHA KHAAJMTaH H3 V’ )
TalUKH UMMMHAPHUHT cupTH GYitna6 Gupop As ma-
coara cypunan (242- pacm). Bynra ca6a6 wyku, 45
KYMyLIl aTOM/IapH WHJMHADAAp opacHAard macodaHu ‘ '
60cd0 yTHUI YYyH KeTraH BakT M9Mma acGo6 Gupop
‘Ap 6ypuakxa GypuaHG yArypaid, HaTHXaja jacra-

HUHT KAPUIMCHAA TalUKH LUAMHAD CHPTHHHHL aBBaJl- 242-pacm.

.TH §, u3ra uucBatan As = RAg macodara cypus-

rai GowKa KUCMH Kesamb Konagu. (R —TawikH UMAHHADHHHT pajny-
cu). KyMylr aTOMJIADUHMHI XapakaTHHH uM/JMHApIap Ounax Gupra
:afilaHyBdM CaHOK CHCTeMacura HHMCOaTaH TeKWMPranga H3 aTomJapra
2m [Ve] ra Teur 6ynran Kopuosauc xyud Tancup KHJMIIH HATHXKAcHAA
Kyuagu Ned M30oxJaul MyMKHH.

Hactnabku Ba CypHub6 KoJAraH Kymyll TacMayafapH oOpacHiary
As macopanu UKAHHAD/IAPHMHT © SypuaK Te3JHrCH, acGOGHUHT reoMet-

pHACH Ba aTOMJAPHUHT v Te3Aurd OunaH Gornall MyMKuH. Y uub yTHL
BakTHHH Af opraju 6earunad, KyAMAarH TEHTJMKHH E€3HI MYyMKHH:

—— —— ——

-

Cn
]

\
\
3=

\Va

As = wRAL, (107.1)

Muki 1GUIMHAPHUHT  pagHycH TaUlKM UMAMHADHMHT R pagMycura
KaparaHia »(ya KHUMK OynraHM yuyH KyMyl! aTOMJapuHUHT A! yuu6
YTHW BaKTHHH KyAMAArura TeHr el OJHUI MYMKHH:

At =R,
v



By udopauu (107.1) ra xyiué Ba xocun 6YaraH TeHrJiaMaHH v ra
uucbaTaH eunb, v HH TOmaMHs:

wR?

As ©

U.=

Mauunr As cumXKHMUIMHH Ba acGOOHHHT aiilaHAW Te2NWIHHU Yayalb,
aTOMJIAPHHHT U TE3/MCHHH aHHKJaWw MyMKHH. TYFpH, 6y epaa axsoJ
wy GunaH MypakkabJallaJlMkd, aTomsap Te3aJMKJapHura kapab Takcum-
NaHrand Tydaiiny yJapHHHI. Te3JIHTH Xap Xua Oysaau Ba HaTHKaza,
CHJLKMTaH KaT/aM yanjiamu6é xetamu'. Wsuunr npodmannu  (242-pacwm)
TEKIUUPHUII OPKAMM KYMYUI aiOMJIAPHHHHT TeasHKnap (¥iiHua TakCHMOTH

KaHJal 3KaHJMIH TYFpucHaa Tax-

Marenyrsp . Koon MHWHHA TacasByp XOCHJ — KHJMLL
- 5> MYMKHH 37H.

gocma [lITeps TaxpHOGACHHUHT HATH-

»aJlapi aTomsap YpTaua TC3JIMIH-

HHHI  MakcBe/s  TakCHMOTHAAH
i KeJIH6 YHKaguraH KHAMAaTJapH Tyr-
pH 3KaHJHMTHHH Tacaukaagu. Tax-
CHMOTHHHI  V3HHHHT  XapakTepH
T{rpucHaa 6y TaxkphOa »yaa TaKpH-
6uii MabayMoTIap 6epa oNlafiH, Xo10C.
Taxcumor konynu Jlammept TampuBacuaa (1929 ii.) siHasa auuk-
pok TeKIWHpHO kipuaaH. Dy Tamphbana MojeKyasp JacTa aiiaHyBuH
MKKH JHCK Opkanu YTKkasuirad; Oy AHCKJIapAard pajuaj THPKHLIAAp
Gup-6Gupura HucOatan 6upop ¢ Oypyakka cusxkuran (243- pacm). bu-
PHHUH RMCKAACH THPKHLI opiafu yuub YTraH MoJeKyJnaJapHMHT XaM-
Mac# XaM HMKKHHYM JHCKIAaH YTaBepMaiigy; jacta HyJMra HMKKHHYH
JUCKAATH THUPKHLI TYFPH KeMO KOJraH NafTAa MKKMHYH JHCKKAa eTHO
KeJIraH MoJieKyJanapriHa MKKHHYM auciiaH yraad. Tespox xapakat-
JIAHYBYH MOJIEKYJaJlap HKKHHYM JHCKKA aHya 3pTa, aHuya CEKHHPOK
XapakaTJiaHyBuH MoJeKyJajap 3Ca Kv/Ja KeuyMKHG KeJIraHJUrH Y4yH
HKKHHYH JHCKAaH yTa onvaiigd. Llywpa#h kuiub, 6y kypuiama jacra-
flal Te2J/MIH aHMKk OMp KHiiMaTra sra 6yaraH MoJeKynaJapHi axpaTtHo
oJMuIra MMKoH Gepaan (THPKHILJIADHHHHT SHH YeKsH . Oysrand yuyd
6y ac605 TeanukJapH Gupop Av HHTepBad HuMga ETYBYH MoJeKyJa-
Japnu axparagu). Ac606 axpaTHG o/faguraH MosieKyJasapHHHT ypraua
Te3MUCH KyAupard WapTiaH TOMHAHIIM MYMKHH: OyHOad MoJekyJa-
JIADHHHT JUCKJap opacHpard ! Macobauu Gocud yTHWIra KeTagurad !,
BaKT (f; = [/v) pmucKMapHMHr @ Oypuakka OypuaMuIMra KeTafuraH (¢,
BaKtra (f, = @/w) TeHr 6yuwM Kepaxk. Vlkkana BakTHH TEHTJIAIUTHPHO,
TE3/MKHH TONaMH3:

243- pacu.

W/
U= —,

P

1 Ac606 kuvHpramail Typrania XoCua GYyJajHTaH KaTNAMHHIT 51 acGoGHHHT
TeOMeTpUfICHTaruHa, XyMAaall, MOJeKYJfip JacTa YIKAARraH THPXPIUHHHT SIHraruia
GoFnuK Gynazu
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AcGoGHMHT  aiiMaHHLl Te3aqMrMHM (éKH JHCKJAp OpacHaarH ¢
6ypuakHH) YarapTHpuO, JacTa HYHAAH TE3JIMTHHHUHT KHAMATH Xap XWJa
6y.ran MoJieKyJlanapHH axpartn6 onuil MyMmkuH. CyHrpa 6y MoJekyna-
JapHU MabJyM BakT JaBoMHAa TYymn/sab, yNapHHHT JacTafard HucOwd
MHKJOPUHH aHHKJAll MYMKHH.

JlaMMepT TaxKpHOAaCHHMHI Ba yiua MagCafla YTKasuAraH Goluxa
Ta)KpuGaNapHHHT HAaTH}Kajapu MakxcBesn TOMOHHMIAH Hasapuil paBMiAa
TONWJraH TAKCHMOT KOHYHHMTa OyTyH/ail MyBoHK KesaiH.

[llyHu Kailg KUJIHI JO3UMKH, MAMILAACH THPKHIUJAH YHKKAH AacTa-
Jlard MoJieKyJiaJlapHUHT TeaNHKaap 6YiiHua TaKCHMOTH MOJeKyJJlaJlapHHHP
énHK uiuma YpuHau OYyarad TakCHMOTHZAH Oup 03 ¢apy KHIAAH,
Te3apox xapakaTJaHyBud MOJIEKYJaJlap TeLUHKAAH CeKHHPOK XapaKar-
JaHYBYM MoJeKyJajapra Kaparasiia Kympor MHMKIAOpAA YTraHH Yuyd
JlacTa Te3poK XapakaTJaHYBUH MoJeKyJajapra 6oipox 6yaagu. Telumk
OpKa/H BakT OMpDJMIH MuHAa YYHO YTaguran MoJsleKyJafjap MHKJIOPH ¢
Te3JIMKKa MPOMNopLHOHaN 6YaraHd yuyH, pmactagarn TakcusoT (106.6)
¢yHKuua 6unaH smac, 6anku

_ muv?
fi(v)y = A€ BT

({yHKuHMA OuNaH xapakTepiaHagH, 6y epaa A; — HOPMANOBYH KyHaik-
TYBYH,

3rT
m

By XoAfla HT KaTTa 3XTHMOJMIH Te3JHK ' .y = , Vpraua

Te3NHK 3ca v/ = l/g_g/i 6Vaanu.
i

108- §. BapomeTtpuk dopmyaa

Bupop A 6ananpnukpary atmocdepa 60cHMH TasHuUHr Ly Oananp-
JUKIAH 10KOPHAA ETYBUH KATJaMJIADUHHHL OFHD.MCH TabCHpHaa Io3ara
KenaJH.

h Ganauanukpard GOCHMHH p Xappu Gunan Gearwnaiink, Y Xoa-
Ja h+ dh Gananamukaa GocuMm p + dp 6yaamu, nekud dh Hoapau
Karra 6yJaca, Y Xxonna dp HompaH KHuMK Oysand, 4yHKH aTmocde-
PaBMHT 10KOPHAA ETraH KaTJaMNapHHHHT OFMDJHMIH Ba, GunobapuH, 6o-
CHMH GajlaHijHKKa KyTapuIraH capd KaMasgd. p Ba p 4 dp GoCum-
Jap opacHmard aiiUpMa acoCHHMHT 1031  GHpra

TeHr Ba OGaJaHijurH dh 6yaran uuausgp (244-
pacM) XaMMHM HUMAATH a3 OFMPJHIHra TeHT:

p—(p + dp) = pg dh, A M‘
6y epma p— h GajaHAJHKAArH TFasHHHT 3HYANCH. ] <>
ByHpax Ve

dp =—pg dh. (108.1) )
XonaT TeHrsamacHpaH doiifananu6, raz suy- ’
Jurind GOocHMH Ba TeMmepaTypacH opkaJj Hdo- 244-pacMm.
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Janau myMKutl., KOkopuaa - alituG- yTraHMMH3ZeK, HopMaf - IapoUTra
SIKMH IUADOMT/IApIAA aTMoc(epa TapKHOWary: Fa3/IapHUHT: XOCCAMAPH Hfe-
an ras xoccanapuaaH yjaa Kam ¢apk kunagd. UlyHuur yuyu (98.14)
Tenrviamafal (oiinananamus. By Tenrniamanu m/V ra uucGatan euuo,
p 3HUJHMKHH TOMAMU3:

=M A (
P=y =%F (108.2)
p nuur 6y ugopnacunu (108.1) ra ki@, dp uu ronamus: -
= g
dp = RT dh,
Gynaau
: a _ lty
= dh. (108.3)

T remmnepatypa h wuur Gupop cbyHKuuﬂcu Gynanu. Arap 6y ¢pyuk-
UMSHUHT KYPUHHLOM Mabaym Gyaca, (108.3) TeHriamanu euu6 (umrer-
pannaﬁ) P HU A HUHr OYHKUMACH CH(ATHAA TONMIL MYMKHH.

Temnepatypa yarapmac Gyarau xon yuyu (108.3) uu HHTerpas-
Jlacek, KyAuparara sra 6ynaMu3

lnp = — —{ InC,

6y epaa C—?arapmac KaTTa. MK (uHTerpa.n.naLu Houmuiicuuu 6y- epaa

IRC ‘epxanu uspomanaul Kynait).
TOﬂHﬂl‘aH mbo;lauu NoTeHUMpab, p HHU TOMAMM3:

_ngh
p=Ce N,
Byura i =0 Hu gjitcak,
- Po=C
SKAHHHHU Tonawma, 6y epfia p, 6ocum h =0 Ganaupnukpard GOCHMHH

Gungupau.

Wywpalt wuau6, Ou3 TemnepaTtypa y3rapmaiiau, Ae6 Kuira
¢apasumu3 acocupga Oocum Ounan GanaHanMK opacupard Gor/aHu
YUYyH Kydumaru ¢popMy/iaHH TONAHK: '

_ beh
. p=pe <. (108.4)
A By ¢opMyna GapoMeTpHk

bopmyaa ae6 aranagu. bByunax
ras kaHya ofFuMp (u KAaHYa KarTa) Ba
TeMnepaTtypa kaHua nact 6yaca,
GanaHg/uK OpTHWH Ounan  Gocum
IIVHYa/MK Te3 KamasJgH Jeral xy-
qoca uukamu., 245- pacmpa (108.4)
KYPUHHWIMAATH HMKKHTA STPH HHM3HK
TacBupsaHraH 5yaub, yJapHH xap
“945-pacy’ xun p napra (T Oup Xua Oyviras-
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na) ékm xap xwn T napra (n Gup xun 6jaranga) MoC Kenymui SrpM
Yu3nKAap fe6 TaBRKHH STHUI MYMKHH.

109- §. Boabyman TakcumoTn

(108.4) na p 6ocumun nkT G6unan aamawTuph6 [(99.12) ra K.),
XamM GUpJINTHAArH MOJIEKYJ1aJap COHMHHHI GalapjJHKka Kapa6 yara-
PHIIl KOHVHMHH TONaMH3;

n=nee

By epna n,— 6ananpnuriy Hoara TeHr 6yaran moiija xamm Oup-
JMruJary MoJiekyJjazap COHH, n— h GanaHjJMKAa XamM OHpANEHAArH
MOJIEKY1anap COHH. _

Tonuaran Gy udjoaann yaraprupuwl MyMKMH, GYHMHT yuyH wWR
HUCGaTHH yBTa TeHr GyaraH m/k HHCOaTra ajMmalUTHpUUl Kepak, 6Y
epAa. m — EHUTTa MOJEKYJAHUHT MmaccacH, & — BosapumaH Joumbiten:

mgh

ne e (109:1)

(109 1) pan Kenu6 unKannky, TemnepaTypa nacafmiud G6unaH HOA-
JaH dapkan GananjJMKJApAark 3appajap CoHM Kamas Gopu6,T = 0
6ynranpa Gy sappanap conn O ra ailnasagm (246- pacm). AGcomor
HOMbL TeMnepaTypajna ©Gapua Monexynanap Ep cuprura Tyimmé xosram
6ynap spu. lOkopu Temnepartypanapia, aKCHHua, MoJieKyJjsanap COHH
(n) 6ananpiMkka KapaG CEeKHMHPOK KaMmaaid, HATHXKaja MoJeKyJjasap
GananAsnvk GyilHua AespAM TeKHC TaKCHMJAHagM.

By dakTHunr ¢uauxaBuid cababu xvjia oanwi. Monexyaanapuunr
GananANMK Gyiinua xap O6Mp KOHKpeT TaKCHUMOTH MKKHMTa TeHJeRuMA
TabCHPH HATHKACHA3 Kapop Tonagd: 1) MOJEKYJAUapHEHT mg Kyu
6unan xapakTtepsanaauran LEpra Ttopruamwn yaapuu Ep cuprura Ty-
LUMpHIUTa MHTHAaAH; 2) AT KaTTaaMk OW.aan XapakTepiaaHyBuM MCCHK-
JMK Xapakath Mosekyaanapiu OGapua OGanangyuknap 6yina6 Tekuc
coun6 1050pHIIra MHTHIAAM. M KaHua Kartra Ba T KaHua Kuumk 6ya-
ca, GUPUHYK TEHAeHUMUA KYUJHPOK TabCHp KypcaTagd Ba MoOJeKynanap
Ep 13ura axuapox xofiza tynumamuma;n. T = 0 GyJaran. nupoBapih
X0/1aTAa HCCHKJMK XapakaTH GyTyHJail TyxTaiigu Ba Monekynanap Ep-
HHUHT TOPTHII Kyuu TabcupH octhaa Ep 1oaura xoisawanm. ' Temnepa-
Typa 10KOpH 6yIranja WCCHKAHK XAPakaTH YCTYHJHK KUN3g% Ba MO-
JieKyJaNapHUHT 3HuJNCH GaNaHAJNMKKA KYTapHAraH capd CEeKWH Kamas
6opanu.

Xap xun GanaHpJMKAA MoOJeKyJa Xap XHJ moTeHuuan Sueprus
sanacura sra GyJapu: '

e, =mgh. (109.2)

DunoeGapuH, MoJekynanapHuur GanaHp/wk 6¥ilua TaRCHMOTHHH
kypcarypun (109.1) dopMyna ynapuuMHr noTeHuna] 3HepTHa Kuidmar-
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JapH GyiiHya TaKCHMOTHHHM XaM nbopanaian. (109.2) nu xucobra omm6,
(109.1) dopmynaHH KyiiMaaruya €3l MyMKHH:

g

nene ¥, (109.3)
Oy epaa n, — MOJIeKy/aHUHT MOTEHIHA SHEPrHACH HOAra TeHP GYJran
HKOHAA ONMHTaH GUPJMTH XaXKMAArH MOJEKY/a/aap COHH, /i — pasOHHHT
MOJIEKY/1af1ap MOTEHUHA SHePTHsicH £, Ta TEHr GY/raH HyKTaJapuaard

XaKM Oupauruga Gop 6yaraH MojieKynanap COHH.
' (109.3) man uMkanukW, noreH-
IHaJ SHEepPrusch Kam G6yJran xoii-
Jla MoJeKyJaJjap 3WYpoK Koiisa-
WajgH Ba, aKCHHYE, MOTEeHIHa
SHeprusicu kKatra OyJram xoiiga
MOJIEKY1aNap 3HYJIMCH KaMpok G-

N3,

(109.3) ra wmyBoduk, Mose-
KYJIaHHHT [OTEHILHAl  JHEepTrHsCH
KHiimMaTiiapn e, Ba €, Oy.aran
-y HyKTaJjapiari n, Ba n, HHHT Gup
246- pacu. 6upura HHMcOaTH KyliMparura Tenr:

n _ Epy T P
Mo _ TR (109.4)
ny

BosbuMan tyH# uc6ot guamukd, (109.3) Takcumor opmy.acu
Ba yHJAaH Kesu6 umkapurad (109.4) dopMmy/a xaoTHK HCCHKJIHMK xapa-
KaTH XoMaTHAArH HMCTanraH 6Mp Xwa 3appanap TynaamH yuyH ¢axar
ep TOPTHII KYYJApHHHMHL MOTeHuHasn MaiiJoHHIaruHa smac, Oajku Kyu-
NAPHMHT Xap KaHAall NoTeHuHas MaiAOHHAA XaM TYFPH 3IKAHJHMIHHU
uc6ot kuimH. Uly mynocabar 6unan (109.3) Ttakcumor Bosmbumau
TAaKCHUMOTH fel atanagu.

MakcBenn KOHYHH 3appajlapHUHI KMHETHK 3SHEPrHACH KHAMAaTaapH
6yitMua TakCHMOTHHM KYypcaTranH xonja, bosbuman KOHYHH 3appa-
JApDHUHT MOTEHIMA/] IHEPrHACH KHiMaTJapH GyiiHua TakCHMOTHHH HQO-
Janaiinn. Mkkana TakCMMOT KOHYHH YYYH XaM 3KCMOHEHUHaJ Kynaii-
TYBYHHHHI GOpJUTH XapakTepauaup; 6y KYnaiTVBUMHHHT KypcaTKUuHAA
6HTTa MOJIEKY/1a KHWHETHK SHEpPrHACHHHHI €KH MOC DaBHLIJA NOTEHIHaJ
SHEPTHSICHHHHT MOJIEKYJIa HCCHKJIHK XapaKaTHHUHT ¥pTaya SHeprusiCHHH
aHHKJOBYM KATTaJHKKa HHCOATH TypajM.

(106.14) sa (109.3) TakcumoTnapuuGurtaMakceena—Boabi-
MaH KOHYHH KWIHO OUpJAlUTHPHIL MYMKHH, Oy KOHYHFa MYyRO-
UK, Te3anukJIapH v Ouaad v - dv opacHia €TaauraH MOJEKYJ/alapHHHT
XaXM OHPJIMCH MYHAArd COHM KyHMZarura TeHr:

mu?

3/2 EI’ + 2_ E
m - - _
dns,,- » = npdn (2nkT) e tdy ~ e vido, (109.5)
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0y epla n, coH — &, = 0 GyNaauran HYKTajia oMHraH XaxM Oupaurnaaru
MosleKyJanap couH, E — MosexynaHUHT TYJMK SHepruscH 6yJmub, yHunr
KHHETHK Ba [IOTEHL WA/  3HEprus/apH HUFMHAUCHTA TeHT,

(109.5) um v (106.5) waprra Ounoan v Gyitnua 0 gan oo raya
nHTerpannacak, (109.3) takcuMoT KoOHyHM OHAaH GHp Xua Gyaran
Kyliugary uboga xocun Gynaau:

z

= nye

=
~§is

(109.5) TakcuMoTha €, MOTeHUHAN 3HEPrHsi Ba 7v%/2 KHHETHK
SHeprus, 6uHOGapuH, E TYJMK SHeprHsi XaM KaTop Y3JYKCH3 KHiiMaT-
Jap xabya Kuna onaaH. Arap sappayaHHHT TYJHK SHEpruscH, MacaiaH,
aTOMHMHT MYKH 3Heprusich kabu Kafimatnapuuur daxat E,, E,, ...
KabM JANCKpeT KaTOpHHHIHMHAa KaGys KHna oJaca, BogpuMad TakcHMo-
THHHHT KYPHHMIIM Kyiiuparnya 6ynapu:

E.

-_— 1

T "(109.6

N,’ b Ae kT' ( )
6y epna N,— sHepruscu E; 6yaran Xonataa TypraH 3appajap COHM,
A — KyBupary 1apTHH KaHOATJAHTHPHIIM 3apyp G6Y/rad nponopuuo-
HaJLIMK  KOo3(hdHIMEeHTH:

E;
S =aS o

(N — rexmMpunaéTran CHCTEMajard 3appasiapHMHT TYJHK COHM.)-
Oxupru MyHocabataan Tomuaran A HHHT Kuiimatuuu (109.6) ¢op-

MyJniara KYiiu6, sHeprHSHHHT KMHMAT/Iapn AUCKpeT GyJraH Xo/ra Teru-

Ju BosbUMaH TaKCHMOTHHHHT Y3WI-KeCHJ H(oZacHHH ToMamus:

Zi

kT

Ni= ——- (109.7)

110- §. TNeppenuuHr Aporafpo COHWHM AHHKJALIU

Tleppen ABoragpo COHMHM aHHMKJalra joMp Taxpubanapura (109.4)
TakxCUMOTHHM acoc kuam6 osgu (1909 i1.). CylokJMK HuMja MyaJnag
Xo/a IopraH xyja Maiila kaTTHK 3appasap bBpoyn xapakatd (91-§rak.)
ne6 atanafuran Ttaptubens GeTYXTOB XapakaT xosatuaa Oynanu. By
XapakaTHUHT caGa6M IUYHAAKH, KaTTHK 3appajapHHHT yauamiapH erap-
JH Japaxsaja KHUMK GyaraHja ynapra Xap TOMOHLAH kesau6 ypuaanm-
ral MoJexysanap GepajvraH MMNyJnC/aap KOMNeHCAUHs/aHMail KoJanH.
Viuamnapu cesunapiu japaxkaia Karrapox Gy.rad sappara GUp BakT-
HHHT V3uja xyjga Kyn MoJeKyJajap YpHIraHJurd yu4yH MoJjexyJnanap
Gepaguran 3apOsapHUHT yMyMMH HATIDKACH aHYa fXWH KOMIEHCAUUs-

301



navagk, ‘3appaHy HE* YAMAMJIADH -JKYIA - KHEKHHE OFJTAHAA - afipuM- MO-
‘AeKy/1ajiap TeANHK/IADHHUHT Ba Kesiu0 YPHAZETraH MOJIeKy/aawrap COHH-
HUHT YPTaya KHAMATAADUAAH YeT/IaHALIH ce3nsHO Kosagn. Arap 3appara
Gup: TOMOHAAH KeanO ypHAaéTraH MoJieKyJ/a/JapHHHT Te3qHrH &KH COHH
sappara MKKHHYH TOMOHJAH Kesu@ ypHJIaéTraH MoJieKyJa/apHHUHI' Te3-
JAucH éku CcoHupaH Oolwkavapox O6Y.u6 Kkosca, 3appara Gepuaaétrad
HATHXKABHIl UMITYJ/IbC HoJjaH dapkan Gysank Ba 3appa
TerHIL/IM TOMOHT2 Kapa3 xapakarra kenagu. Dyupaw
KEeMHHIH nafTaa HaTHXKaBHI UMIOYJbCHHHT HYHAJIHILIN
Gowkaua Gynagu. BunoGapuH, 3appa Xamma BakT
TapTHOCHS paBHLIAA KY4yHO Yopajd. - -

Bpoyn xapakatd lWyHH KYpcaTajuky, eTap/iHya
KM4MK 3appanap (iokopuAa ailTH6 yTHAraH xomuca
Tyailau) MoleKysnanap KuMaauraH HCCHKJHK Xapaka-

© 947 pacu. THAA MIUTHPOK 3Tapu. MCCHK/IMK XapakaTuia kaTHa-

wap 3kaH OyHAait sappasap y3napuuu Oaxaiibat Mo-
siekynanap KaGH TYTHLIM Ba yJap KMHETHK HAa3apHsiHUHT KOWYHJapura,
wymnagau (109.4) kouyHra 6YACYHHMILM Kepak.

- Tleppen TaxpuSanapupard acocHil KMAHHYHJIHK GHp XHJ:3appanap
TailépJlawl Ba yJAPHHHT MacCaflapUHH aHHKJAWAAH ubopaT OysFaH.
Ileppen ueHTpudyrasai MeTOAHHHM TAaKPOP-TAKPOp KY/a1aG, ryMMH-
ryTHHHT! amanpa 6up xua wapuanapupan nbopat Oyaran xypa OGup
HCHHCT 3MyJibCHst Tailéprawra MyBaddak G6ysaa. Tymmuryt wapua-
_ MTAPHHHHT PajMyCH MHUKPOHHHMHT VHAAH OHD yJyLIJIaDHHUHT GHD reyrta-
cH yamacuga 6yaraH. By osmyaecus gykypaurd 0,1 mm Gyaram sccu
HIHUA KIOBETA MYHra COIMHHO, MHKpDOCKON OpKAIH KapaaraH (247-pacm).
MUKPOCKONHMHT KYpHLI MaifOHM YYKYPJHCH WY Kajap KHMuuK Gyarau-
KH, Y OPKaJH KaparaWja Ka/JHHJWCH TaXMHHaH | Mk ra TeHr ropusoii-
. Tajl KaTIaMIa JKOANalIraH  3appaniapriHa KYPHHTaH. MHKPOCKOMHH
- BePTHKa/ iyHanuwaa Cypur GuaH GpOYH 3appatapuHHHT GasiaHAHK
Oyitnua TaKCHMOTHHH TaJKHK ITHIL MYyMKHH Gy.AraH.

HKPOCKON OpKaJ/i KaparaHpa KypHHAJMraH KaT/JaMHUHL KiOBeTa
TyOHgaH xXuco6aaHraH GasaHQAMIHHY £ xapdu Gunan OGedTunaiimus,
MUKPOCKOMHHHT KYpHLI MajiloHHra TYWAaJuraH 3appayasap COHH

AN = n(h) S Ah

dbopmysa Gunan auukiaHagu, 6y epga n (h) — h GanaHAAMKAA OJHH-
raw XayM OupjurHgard GpoyH 3appaslapHHHHI  COHH, S — MHKpocKon
KYpHUI MaliIOHUHHHT [03H, Afl—{wa MaiOHHHHT YyKYPJIHIH, )

Bpoyu 3appasapura (109.3) dopmynand Ttatéui 3Tu6, Rydugark
TQHIVIMKHH €3RI MYMKHH:

oh
n(h) =ne °7,

1 FYMMHI‘yT—OCT.-HIUIHH Ba Lle#tnonjia yeasuran 6aban Typ Japaxtjap Taua-
CHHH THATAUAA  HUKA[Mrafl KYIOK MDA,
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.6y epha ny COB — h = 0 6aNaBAABKAA OJMHTAH XXM GHPAHTHAGFY 3appa-
Jlap COMH, p’ — SMYJLCHAJaTH OpOYH S3pPACHBUHT  OFHPJMFH, AEhM
ApxuMel KOHYHNTa OMA Ty3aTMaHW XucoOra €inb TONWJFaH OFHPJHK.
Hkkura k, Ba h, GenaHAIMKIA MHKPOCKOMHMHI KYpPHIL Maiiionkra

TYINafiHraH sappanapHuHr AN consiapy Kyfinaarvua Hgopananaam:

P’ hy

AN, =ne * SAn,
p'ha

AN, =ne * SAh.

Huxosnt, AN,/AN, uncbathn norapudmnab, xyiuparn ndopara
KeJIaMua:

n AN, — p'(hy—h)
AN, KT '

By dopmynara p’, T, (hy—h,), AN, Ba AN, napuuar yaua6
TONWJIFaH KulimMaThapuuu KyinO, ynnan DBonbuman poummiicn GyJjmuiu
_k nn TomMw MymkMH. Cymurpa, yHHMBepcan ra3 AonWMuiich R HH & Ta
6.6, Aporaapo COHMHM TONMII MYMKHEH GyJraH.

N, nunr Tleppen xap xun 3MysbcHAnap WLINATTAHAG  TONWIFaH
KuitMaTth 6,5.10%% pan 7,2.10%® xmosv—!raua 6yaran uerapapa érran.

N, nunr anua anvk Gouwlka MeTtopasiap GunaH Tomuwnranm KhiiMatH
6,02-10% xmoao—' ra tenr. Wynpait kunn6, Asorappo conunuur Ilep-
peH TONraH KMAMATH YHMHI GOLIKa ycyJsap 6MAaH TOMHATaH KBAMAT-
JapHra sXwuruHa Moc kesagu. By Xon Opoyn sappanapura (109.4)
TaKCHMOT KOHYHHHH TATGMK STHII MYMKHMH 3KaHJMTRHH HCOOTAaigM.

111- §. 3pkun 10FypHIL AyaHHUHT ypTadya Y3yHaMrn

TFas Monekynanapm HMCCHKJAMK XapakaTHIa HIWITHPOK 3Tap 3KaH,
y3JYKCH3 paBHwia 6up-6upH Ounan TyxHaumé typasu. Mkkn Moneky-
na Oup-6Mpura TYKNaWravAa YJNApHHHT MapkaaiapH SKHHAALIaAHraH
MHHHMaJ Macoga MoneKysanuHr s dex TuB fnameTpu d aeb ara-
JAaan (248- pacm). Keiiunyannk 61u3 xypammakn (117- § ra k.), Monexyna-
NApHHHT Te3JIHTH OlIranjia, ABHU TeMAepaTypa KyTapHaranaa »pheKTns
JnaMeTpH OHp 03 KaMasiu. ¢ = id* KaTTaJHK MoJieKyaHuHr 3 @ e K-
TUB KeECUMH Ae6 aTanaa.

Monekyna KeTMa-KeT KeJaMran HKKHTa TYKHalUMLI OpacHMAaru
BaKT nuynpa 6upop / iWya Gocu6 yrtamm, 6y Wy, spkuH 10rypuwr Hyamu-
“HHHT Y3yHjHru Ae6 aranafd. OIpKHMH IOTYPHIL JAVAMHMHT  Y3YHJHTH
Tacomudmit Mukzopakp. babsaH Mosekyna MKKWTa
TYKHAWWKUI opacHia anya KatTa #ya Gocub YTwura
myBadwpar, OGynann, Gabaan 3ca Gy HYN KyAa KHUHK
OysmmM  MYMKHH. Kypcatmiu MYMKHHKH, MoJeky-

JAHMHT Xey TyxHawMacjaH ! #yn Gocn6  THuim- y
HUHT @ () 3xTHMO/M | g I

1
w(f)=e (111.1) 248 pacw. ”
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dopMyna Gunau aHuKAaHamM, Gy epia A — MOJIEKYJAHHHT KeTMa-KeT
KeqraH MKKMTA TYKHalWMil opacHpaa Oocub YraguraH ypraua [ iyam,
6y UYy/M 3pKHH IOTYpPHULW AYMHUHUHT ypTaua Y3YHJAHLH fe)
atanagu. (111.1) ra myBoouk, MosekynaHuur 6upop ! HyaHM Xeq TYk-
HallMacJaH YTHIIMHHHT 3XTHMOMH [ OPTTaH capu 3KCMOHeHuHa/a paBsHlll-
Ja KaMasgd. Bup cexyHA HuMma MoJeKysa YpTa xucoSaa yprada v
Tea/MKKa TeHr GyJaraH macodanHd Gocub Vragu. Arap wmosexyaa Gup
CeKYHJ Munaa ypra xuco6fa v MapTa TYKHalica, y Xoa4a 3pKHH
OIYpHWL {YAHHUAT ¥pTaya yayHJHUCH

A= T (111.2)

6y MU PaBlUaH.

- TYKHAIMUIIAPHHHT YpTaya v coHMuM XucoOsal Tonuw yuyH, Gorr-
jga 6y OutracHaaH Goirka XaMma MosekyJanap V3 MmoHuaa KHMHpJa-
Maiiiuran 6yau6 Koru6 KoJarad, Ae6 dapas kunaMus. Bus axpatub
0/TaH MOJIEKYJ/JJAHHHT XapaKaTHHM Ky3aTub Oopaiiiuk. KumupaaMai
Typral MoJekyJara TYKHalUraHaH KefuH y kuUMHpJamaigurad Gupop
folika MosieKyJa Guiad TYKHalIMaryHua TYFpM uM3UMK GyliMua yuajau
(249- pacm). Ky3ranmac MosiekyJlaHHHT MapkasufaH OM3 ampaTHO onrail
MoJIeKyJa yuHO KeTaéTraH TYFpH uM3MKkaua Oy.iraH Mmacoda MoJic-
KyJnaHuHr,d 3hQexTHB AHAMeTpUIAH KHuMK GyaraHga 6y MoJekynanap
TyKkHawaau. TyKHAWMII HAaTHKACHAA MOJeKvaa Y3 XapakaTWHUHT HyHa-
JHMLIMHKA Y3rapTupagH, OyHAAH CYHC y siHa GUPOP BAKT AABOMHAA TYFPH
qH3HK OyiiMua Xapakar/aHa Gopub, YHUHr #iy/ujga Mapkasu 249- pacmua
KypcaTuiran d paguyciM UMJAMHAP HUMAA XapakaT KMJaguraH MoJeKy-
Ja yuparaufiaH KejfiHH siHa XapaxkaT HYHaJHILIMHH Y3rapTupaiH.

Bup cekyHa uvunpa MoJsekyJaa v ra Tedr Gysarad iynGocnb yranu.
PaBuiaHky, MaHa iy BagT HyMga Ky3raamac MoJekynanap 6uian 103

Gepajurad TYKHALIMIUIIAD COHM MapKasJapH ysyHJMrH v, pagnycd d Ba

XaMKH nd’v 6yaraH THpCaKAM LWIHHAD HuMAa ETyBuM MOJeKyJsanap
CoHura TeHr. LIMMHAPHMHT Gy XaKMHHH Xa)M OHpJHIHZard MoJe-
KyJaJlapHUHT n COHMra Kymai#Tupub, xapakataaru GHTTa MOJIEKYJIAHHHT
Ky3Fasmac MoJsiekynanap OunadH OyJdagurad TYxHaulMWAapuHUHT  OHp
CeKyHIJard ypraua COHHHH TOMaMH3:

——— v = nd*vn.

Xakuxarga sca xaMma Mo-
JleKysanap JoHM XapakaT kuJuo
Typaad, OYHMHT  HATHXacupa
TYKHALHLLIAD COHH MOJIeKyJa-
JIaDHHHT Oup-Gupura HucGaTaH
KMJAQNraH XapaKaTHHMHT ypTa-
ya Te3Jura 6uaaH aHUKIAHAZH.
Ternnn xucofnap IIYHH KYp-
catajjuKH, MoJjeKyJ/aJ/ap HUCOHit
249- pacm, XapaKaTHHMHT ypTaua Te3/urH
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MOJeKy/IaJapHUHT WML [eBOP/apura HMCGATaH XapakaTHHHHT U Te3JH-
rugan V2 wmapra optuk. [LyHMHT y4yH Oup CeKyHi HUHLArH TyK-
HalUMLIJIAPHUHT  YPTaua COHM Kyiduparura TeHr 6y.naam:

v = V2 ndn. (111.3)

By counn (111.2) ra kyitud, spkHH Orypulwl HyIMHUHP YpTaua
Y3YHJUTCHHH Kyiijardya ugoganaimus:

{

d >thdextHB pHaMeTp YpHUra MOJIEKYJIaHUHT G 3(PPeKTUB KecHMi-
HH KY#HG, xyiiugary opmyJaHH TOMaMH3:

A= V/,Z_‘Gn. (111.5)

Varapmac TemmepaTypaia n COH p GoCHMra MpONOpLHMOHAJ PaBHLI-
Ja y3rapraHd YUyH, 3pKHH IOTYDHII WYJHHHHT 'DTAya y3YHJHUTH GOCHM-
ra TeCKapH NpONOPIHOHAARNP:

1
A X (111.6)
IOxopupa aitTH6 YTHATAHHIEK, TeMreparypa KyTapuaranga MoJie-
KyJsiaJlapHuHT 3¢pexTB nuameTpu kamasaau. UlyHunr yuyn teMneparypa
KYyTapuaraHfa 3pKHH IOTYpHUI HYJHHHHT YpTaya y3yHJIUCH OpTajd. A
6unan T opacugaru Oornanuw CésepJeHAHHHr Kyitupard dopmyJacH
6usan udoaanaHam:

T
A=l e (111.7)

6y epaa C — xap OHp ras yuyyH xapaktepau Oy/raH yarapMac KaTTa-
JHK, YHHMHT yauaMJHMrd TeMmeparypa yJuaMaurd Ounad Gup xui, y
Céaeprieny, moumuiic pe6 ara- '
nagu. Ao — spkud orypuu iy~ 10
amuuer T = oo Gynranpgarn ( |
ypraua ysyH.uru. A |
(111.7) naH KypuHaguKH,
T = C TemnepaTypaga A HHHT
kuitmatd 0,5 A, ra TteHr 6Y-

JajH. /

250- pacMa KHCJIOPOA Y4YH 05 4
A HuHr TeMnepatypara Gorna-
Huw rpadurd kypcatunran (C=
= 125°).

DPKHH 10rypHLI  #YJIHHHUHT
Vypraua y3yHJaurd KaHpait Tap-
TH6a 3KaHJUrMHM Ba Oup 0
CeKYH/1a COAHp Oymagurau TyK- 300 (r°) w00
HaUlyBJAPHHHT YpTaya COHHHH 250- pacm.
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uaManal xypaismK. Menexynanapunnr Yauemaapn 6up Heua. aHFCTpeM
yamMachHaa 6y MuIAHN Gn3 92- § na AHUKJIAran SERK. - MoyleKynanunr apd-

[+]
dexTiB papuycunn 1 A ra, awuu 10 72° 4 ra renr pe6 oaamua. Hop-
MaJl wapoutnapaa n JlouwMuaT conura, abhu 2,68.10% s ~? ra Tenr.
by MabaymoTnaphu (111.4) ¢opmyanara xyin6, A Bu Tonamua:

A= — ! ~2.1077m=2.10"%cu.
/2 -3,14.4.10—20.2 68 102

Bocum 103 mm cum. yer. (6y GocuM TaxmuHaH 10—° am ra Moc
Kenagu) Gy.aranaa, A yayHauk 10 cm yamacuga O%sapn. BHroGapmh,
WAMLIHMHT YH3HKJH YJiyaMJapH GMp KaHua CaHTHMETp yamacuja 6yuca,
6yHnaii GocHMMJA3 MoJieKynajap HWAMIUHHMHT OWMp JeBOPHMAAH MKKHHYH
AeBopura Gup-GHpJapu OunaH Jespau TykHalIMacjaH €THG Gopaaw,
Reimn MymMkuH. bocum 10—% mm cum. ycr. Gyaranpa A 6Hp Kanua
yn MeTpaap aTpodupa Gynamm.

8- xapBanza 6ab3W rasfapHHHT HOPMaJl INAPOMTHATH A CIHMHT KMii-
MaTJiapH Ba MOJNeKyJaslapuHBHT 5(deKTHB QHaMeTpPNapH KeJTHPHJTaH.

8-xanpan
2, 0°C pa 760 mu cum. ° ° °
Fas yCT. I3aDONTHRA, M d. A Tas cu:a'. ",3.‘3,::2,‘,‘“_’",,, ™ d, A
H, 1,10-10~7 2,75 | N, 0,59-10~7 3,75
He 1,75-10—7 2,18 || Xaso 0,60 107 3,74
0, 0,63-10—7 3,64 || CO, 0,39.10—7 4,65

Bup cexyuanarym TyKHAWIYBJAp COHMHH TONMIL YYYH MOJIEKyAa-
MADHMHT  ypTaua v TeMIMrHHM A ra Gysmw  Mymuun. 106-§ na Gus

KHMCJIOPOA YUYH v HMHT KuiMaTh 500 m/cex yaMacmpa SKAHJMTHHH TOM-
ran spyk. By muinopny 8-ampanjan onunran A = 0,63-10 77 m Kuii-
matra 6yqn6, OMp cekyMAJiarH TYKHAIIyBJap COHW TaxmuHaH 8. 10°
cex ™! ra TeHr SKanunu Tonmamus. lllynpait xuaKG, HOpMaa 1LapouT-
Jnapia TYKHAWYBJAp COHH CEeKyHAMra OHp Heua MHIMAapAHHM TalUKUJ
stagi. BocuM kamaiinmn 6mjan TykHawmysnap coHH p G6ocHMra npo-
NOpPLUKOHAN paBHLIJA KaMasijH.

l'|2- §. Kyunmu xomucanapu. T'adnapHuHr KOBYLIOKJHIH

[y pakTtraua 613 MyBO3aHAT XOJIATHAATH ra3HW TeKLINPHO KeamMK.
Bynpait xonaT ras sraanab TypraH XaXKMHMHT XaMMa HYKTanapuaa
TeMnepaTypa, 60CHM, TYpPAH XHJ MOJEKYJaBapHHHT HHCOHA COHM Ba
Wy Kabu KaTTaJMMKJIQpHHHT OHp XHA Gyauind  6MnaH  xapaKTep-
NaHaau. DHAM 6HM3 Ta3sHHHT MYBO3aHAT X0JaTJaH YeThaluraHuaa 13
GepaguraH XOAMCAJapHM TEKIINpaMH3, JeKHH GYHIa yeTNaHMIUNAp YHuYa
KaTTa GYsMaraH XOJJIapHH TeKLuMpHIl GunaH yerapasanamua. bynpail
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KORUCAMAP K ¥ 4 MU XORMCanapH Je - aTajaan,  yJIapHRMHP wWyHAa# ara-
JHUIHHHHT ca6a6# Keinupoy oifuHnAaiiaad. bus 6yupail xoaucanapuuuc

aKaT YuTaCMHM — MYKY HIUKAJAHHI! (ABbHH KOBYLIOKJMK), HCCHKAHK
yTKasyBuanauk Ba AudpdyauaHn Kypué unKamu3.

Wyny Kaiig KHIAMH3KH, CTATHCTHK (H3HKA MHMCMJAPHUHT <paKaT
MyBO3aHaT XOJaTH GuniaH Wl kypagu. MyBosanar Gysunraupa 103 6c-
pagurad mnpoieccaapH¥ yprauyBud daH bU3MKABHUHE KHHeTHKA
ne6 aranagH.

Y Tuw xonncanapuuu 613 ra3MAPHHUHT z
KOBYWIOWJMIIAaH  Gouniad  TeKUIMpamua, \

Arap raz OKHMUAATH 1 Te3IMK KATAaMiaH {
KATAAMra yarapca, Y XO/iJa MKKHTA KYUIHHU —>
Katiam yerapacupa (251- pacw) uyKH - -y
KAJaHHL KYYd TabCHp kuiagd. MexaHuka- 5:7
AaH MabIyMKH, 6Y KYYHUHT KaTTANUIH KYitH- —
Jlathk  sMmupHK ¢opmyna OHIaH aHHKAA-
HafH! -

f=9 du. ;S (12.1) 951- pach.

6y epsa 1 — KOBYILOK/MHMK KOI(PHUHEHTH (BKM HUKM HILIKAJAHHIL KO-

du
.d;HuHeHTH),—‘i—Z——TeanHK rpagHeHTH, ABLHH Ta3 XApPAKATHHHUHI & Te3-

JIMTH KATJIaMJIADHH a)XpaTHO Typral cCHpTra neprneHpMKysp Gyarad z
HyHaHIAA HAKagAp Te3 YarapUIWMHH KYpcaTaguraH KaTTajuk, S 3ca
[ Kyd4 TabcHp KMIAETraH CHPTHHHT KAaTTa/IMIH.

Muku wMuganaHuyr Ky4HHHHT nafifo OYVauuIMHM TywyHHG oMl
yuyH, KaauuJurd Az 6yaran Oup-GUpUra TeryBYH HKKHUTa ras Kart/a-
MHHM KYpU3 uyukamua, KaTnamnap TypJad XWa &, BA U, Te3JIHKJaD
6unan (252- pacm) xapakaTnaHag, ae6 ¢apa3s Ku/iaMH3. [a3HHHC Xap

6uUp MOJIEKYJIACH MKKWTA XapakKaTga: ypraua Te3/Mru v 6yJraH HCCHKs
JHK XapakaTHJa Ba Tesqur u Gyaran TapTW6/M XapakaTaa KaTHatua-

MM, 4 TeaWK U JaH aHya KuuMk (v~ 10%m/cex, sur xyuin G6YpoHfa
WamMoa Teanurn ~ 102 m/cex Gynanm).

) u4,
4210 i +—
- J S
AZ U,

252- pacm.

Bupop naiitaa gaTaamaapuuur umnysaocaapd K, sa K, 6yacud. By
MMOyJbC/iap y3rapMmall Koa0aMaiiiH, YYHKH HCCHKJHK XapakaTH Tydakhiid
MoJieKyJ/1anap Oup KatiaMJaH MKKHHUHCHra MYTTacHa YTHO Typagu. Al
BaKT HYMZa S CHPT OpKaMH MKKana ﬁj'luanumga 6up xua

AN = vS At (112.2)
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JoHa MoJekyna YragM (MonMeKynanap TapTMOMM  XapakaTHHHHT Mode-
KyJaJjap Te3/JMTHHMHI KaTTaJMIura KypcaTajaurad 3au TabCHPHHH
3bTHGOpPra oamMaca xam 6ynauu).

MoJiexysla MKKMHYM KaT/amra yTraija Wy KaTjaMHHHT MoJieKyJsa-
napy 6MNaH Ty KHAlIa K, GYHHHT HaTHXacHAa Yy V3 MMOyJaLCHHHHT OPTHK-
wacunu GolIKa MoJeKynaiapra Gepaiau (arap y KatTapok TesJHK GHJaH
XapaKaT/aHyBuUH KaTJaMiaH Yyuub kenraH 6yjca) €Kku Y3 MMIYJbCHHH
Goulka MoJieKysanap XHcoOura OpTTHpagu (arap y KHUMKpOK Te3JIHK
6usiaH xapakaT/aHyBuM KatjamuaH yunb kearan G6yaca). Harwxkapa
TEe3pOK XapaKaTJaHYBUM KaTJaMHHHT HMIYJbCH KaMasiiH, CeKHHPOK
xapakaT/JaHyBUM KaT/JaMHHHT MMIYJILCH 3Ca OPTafH.

Macasian, Monekynanap Al BakT HuMpga Oupunun garaampan AK”
ra teur 6yaraH MMnyJsc oM6 KeTaju:

AK' | = AN muy,

6y epaardi AN con (112.2) d¢opmyna 6MnaH aHMKJaHanH, m — MoJe-
KyJia MaccacH.
Ajuu BakTaa GHpPMHUM KaTJaMra

AK’, = AN mu,,
uMnyaec onnb yTunaau. BunoGapun, Al BakT Munaa GHpPHHYM KaT/am-
HHHI HMOYJbCH Ky#AHparira TeHT OpPTTHpPMAa oOJajM:

K, = AK" — AK’| = AN m(uy — )= § 1o m (uy — u;) SAL.

Ana wyHra yxwamw MyJoxaszanap OpMTHOG, MKKHHUYH KaTJaMHHHT
uMnyJscH 6yHna
AKz = AKI

OpPTTHPMA OJIMILUHHH OCOHIMHA aHHKJall MYMKHH.

WIMIyNCHUHT  ¥3rapulud GMJaH Kyd opacHpard GorJaHHIIra acoc-
naHu6 Typu6, kyiuaarm GUKPHH aiTHW MYMKHH: KaT/jamjap ryé
6upuHud Katnamra S cupt 6yiinab

h= %‘ = é‘ nom (i, — u)S (112.3)

Ky4, HKKHHUH KaT/lamra sca
1 —_
fo=—h= g nom (uy — uy)S

Ky4 TabCHp KHMJIAaETTaHHIEK XapaKaTJIaHajH.

(112.3) dopMynanan MKKHTa KYWHHM KaTJaMHMHT Gup-GupHra Kyp-
CaTajIiral TabCHP KYUH aXKPajuil CHPTH OpKanu OGHp CeKyHAZA MoJe-
KyJanap oaMG YTaguraH MMOyJbCra TEHT, JEraH XyJioca 4WHKaJH.

HNuwikananuw  KyYHHHHT  OXMprH  cdopMyJacHHH  TONHII  YY4YH
Te3JIMK HMKKHTAa KaT/JaMHHHI 4erapacuja 63 Vilnarampek cakpab ¥s-
rapmacjai, 6a/XH kaTjam/iapra nepneHAMKyJsp Oyara z #yHannuiza
Y3/IYKCH3 Y3rapuliMHH xucobraonnw xepak [u =y (2), 253- pacmra K.|.
S cupT opxanM yuub yTaguraH xap OHMp MoJeKysaa {3HHHHT OXHprH
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TyKHAUWI KW 103 Oeprad mOMJATH Te3JHTHHUHT ¢ KUAMATH OGHJIAH  aHHK-
JAHAJUraH MMNYyJLC ONMG yTajpu.

S cuptman yupaH xap xua [ macodasapzaa O6olika - MoseKyJianap
6unaH TYKHawrad MoJekyJanap yun6 yragd; OYHAA MOJIEKYJAHHHT
xap xua [ macopanapma TyxHawmum sxtumosn (111.1) dopmyna Gunan
aHUKJaHaM., Ypra XHCOGHA MOJeKYJaNapHUHF OXHMPTH TYKHALWIYBH S
CHPTAAH SPKHH OIypHIIl {Y/n-

HHHT §pTaya A  Y3YHJHTHCa z u=u(z)

TeHr 6yarad macotana o3 Ge-
pagu  (253- pacm).  UWlymunr
yuyH, S opkanu  OKOpPHMAaH
nacTra kaparad (pacmpa) ity-
HaMMWAa y4uud yTaguran Mo-
JiekyJianap Tes3JIMrHHHHT KUAMa-
TH z -} A KoOpAMHATAJIH KeCHM-
Jard guiiMatira tenr peb, nact-
JaH lokopHra KaparaH iiy-
Ha/Muwijga yTaguran MoJeKyJa-
Jlap Te3JIMFHHUHT KHIAMaTH 2—A
KOOpAHHATAaNH KeCUMAArH KHii-
MaTHra TeHr fe6 oJIMI Kepak'.
A Wyjpa KHYUKMHA 6y rady yuyH 0
6y TeanukJapuu Ky#dHparuua 253- pacm.
ubolanaur MyMKHH:

w0 =u()+ %a,

u(z—AN =u@— Z—:— ,

(112.4)

6y epla u (2) —rasunnr S awpamuul yerapacHHH Ou3 ¢HKpaH KO-
o du o
JAIITHPran »<ofinard KecuMaaru TesNurd, —— — XOCHAAHUHT Jma Ke-

dz
CHMJArd KHiAMaTH.

Suan nuwkananuw Kyuyunu (112.3) dopmynapan doiigananné xucol-
J1a6 YHKapHuil MyMKHH, GYHWHT YUyH ¢; Ba u, ypHHTa ynapuuuar (112.4)
KMIMaTNapUHR Ky#dw Kepax:

- f=é—n5m(2—z”-2}»)8.

nm KynaiiTMa rasduHC p 3UYTMCHTA TEHT SKaHTHrHHH 3bTHGOpra oJme,
6y topMysaHH KyiMarn KypuHHIIAA E3Will MYMKHH:

s (1 = )du

J=(3001)%s. (112.5)

(112.05) dopmynann  (112.1) smnupux dopmyna Guaan 'Takkocsar
WYHH KypcaTafHkH, OM3 ra3oKMHETHK TacaBBYp.apra acoC/laHH6 [ HHHP

LBy dakrun monexysanapumur | 3pKud orypuw fiyau 6§ iuua TaKCUMOTH 3IBTH-
Gopia omMuran Xon4a §TKAsWCall aHMK XHCOG TacAMKAad L,
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"":—z“ Ba'S ra GOFNAHMIMEM TYFPH TOMMOTHHA KomMail, GaJKH 7 KOBY
moKkaBK Kool HeHTHRHHT HdopachER  XaM Terzuk. [lapxakuxar,

0y dopMynanapHu COJHIITHPCAK,
n=1%pvh (112.6)

SKAHJINTH Keaunb 4HKajy.

_ Bus apTH6opra onMaran 6up KaTtop ¢aKTOpJapHK XucoSra oyBuM
sIHaZa aHHK Xucobnap xam xyaaM wyHAall dopmyaara oamb Kenapu,
OMpoK yHAaru COHAM Ko3ppuuHeHT GHP 03 GOUIKAYAPOK.

['a3napHUHT  KOBYIIOKMK KO3(dHIMEeHTHHHHT Oua Tonran (112.6)
BPORACHHHN TEKIUHpAHAMK. p YpHHTa nm Kyimb Ba v §praya  Te3aauk
V T/m ra nponopivonas, SpkuH JOTYPHII #YJMHMHF ypTasa A yayHau-
rm sca l/nd® ra nponopunoHan SKaHJMIHHH hTHOOpPra ©AHG, KOBYLIOK-
JMK KO3(PPHUHEHTHHH KYiHAarvya €3Bil MYMKHH:

— _
N~ nm :TWNVT,"'VT' ¢112.7)

ABBano my Hapca AMKKATHH V3ura Kan6 KUIaAMKH, 1] KoIqpueay-
€HT XaXM OHpAHTMparn MonekyJjanap coHura, GuHOGapHH, 6ochMra
XaM (p = n kT) Gorank smac. bupuHun kapawpa axaGaaHapan 6Y.in6
KyprHran 6y HaTHXaHWHT ca6a6u Kyiiuparmuaaup, Bochm nacaiiranza
n KaMasjiH, AbHH UMNyJbC OnM6 YTHMIIAA MIUTHPOK 3TYBUK MoOJiEKyJa-
JIADHMHT COHM KaMasiiu. AiiHM BakTAa A opTajM, AReMak, OHTTa MoJje-
KYJaMUHT KapaMa-kaplu fiysaiHiapia oan6 yraguran WMNyJmc/iapH-
HHHT Gapku opragu. Hatmxaza Tessuk g’; rpajuenTHHURT  Gepuarau
KMAMaTHIa MoJieKynanap oquG YTaguras HMNyJancaap HHFABAHMCH 6o-
cumra Gopnuk GVsMait konaau. By xysoca A KaTTaanmk ras oxaéTran
THPKMILHKHT y/uamJapura (Macaliad, HaiiHUHT JnameTpura) HucGaTaH
JKyAa KHauK 6yara wapowtnapaaruia Tyepu 6ynaan. By mwapr 6axapui-
Majiauran 6yna GopraHu cap¥ KOBYWIOK/JMK GocMMra Kympok GoFauk
6yna Gopu6, GocuM kaMainwy GMJaH Yy XaM KaMasii. DPKHH IOTypHIL
AYJMHMHT ypTaya yayHJIWrH a3 OKaéTraH THPKHLWIHHHT YJdaMJjapura
AIKMHJIAUITAHAA MOJIEKYJIaJapPHUHT 9PKHH IOTYpHID AYJAM ra3 OKaéTra
THPKHLIHHHT  KaTTaJuTH. Gunian GelrMjiaHajM BA HaTHIKaAa A YayHJMK
GocuMra Gornmg GyaMaii konapu. BocuM Kamaiiran capu XaXM Gupi-
THAATH MoOJIeKy/lafap COHHM XaM KamasiBepand, CyHMHT HarHxacHpa 1
KoxhpHIHEHT XaM Kxamangh.

(112.7) ra 6uHoan, TemnepaTypa KyTapuirania KOBYILOKMHK KO-

uumnenTn V'T ra NpoNopiiMOHaJ paBHLIAa OPTHLIA Kepak. 9- xajaBan-
A3 XABOHHHT Xap XHA TeMnepatypalapiard KOBYIIOKJUIHHHHT TaXpH-
6afa TOMMAran KHiiMaTJapH KeJTMpHATaH.
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Arap v xoshdwuent V'T ra npe- . S-mannan
MopuHoHan paBuliia Yaraprampa sa,

g T "K:-‘i noamns | VT
y %xomaa 1/ VT uuc6ar yarapMacpau — |
KoMMwH Kepak 3ad. MKaxpanpan kypu- 273 174 10,4
nu6 Typu6auku, T optranja 6y Huc6at 313 190 10,7
6up xamap opragd. Jlemak, n KoaddH- 2;3 ggg gg
unent }/' T ra gaparanga Gup 03 Te3pog 773 358 12,9

oprand, ByHHHT caBabu 3pPKHH YOI
iynau ypraya y3YHAMEMHMHT TeMmmepaTypara 6omuxnumzmp, oy 60F-
JiaHHWIHKM . 6U3 OyHAAW -OJAMHTH Taparpagaa Kaiiy kWb yTrad afuk.

[a3 KOBYLUOK/JHIHHHMHT MOJIEKYJlaflap MaccacHra GOFIaHHLIMHH MoJie-
KyJaNapHHUHT MaccalapH Oup-OMpHman dapk  KMAAJHraH,  JeKuH
s(pekTHB KecuMaapH OHp XHA Oyarau rasnapia TeKWHPHO Kypui
mymkuu. DyHpjaii rasnapra opaThard pa orup BOJOPOA (Hefitepuit) mu-
con 6yna onapk. [leiitepuit aTOMIAPHHUHT (MOC PAaBHLIAA MOJEKYJanapH-
HUHL XaM) MaccacH OoJaTAarH BOAOpOJ, aTOMUHMKHIAH 2 MapTa KaTtta
6ynaau. Bonopon Ba aefiTepuit MoJIeKy nafapUHHUKT 3EKTPHK XoccaJapi 3ca
Aesipnu Gup xus. Monexkynanap opackmard ¥3apo TabcHp Ba, 6uHOGapHH,
MOJIEKy IaHKHT S(p(eKTHB KEeCHMH MOJIeKYNaJapHHHT SMEKTPHK Xocca-
Jiap¥ GHAaH aHMKJAHTaHH y4yH JefiTepuil 6unaH BoLOPoAHHHT 3hekTn
KecHMH GHp Xwii GynafM Ba Y/IAPHHHI KOBYLLOK/HMK Ko3(dHumeHTnapi-
HUHC HUCOATH afiHu OWp TeMm:paTypaja V' 2:1 uucbar kabu Gyauuwm
kepak. [leiitepulinunr 1 cH BOLOPOAHHHT ¥ CHAaH 1,39 wmapra katra
SKaHAUTH Tapubajga Tonuaras. By kuiimaT Hasapusgad TonusiraH KHii-
MaTra Kyfaa SKHH.

113-§. Ta3napHuHe HCCHKAMK JTKAZYBYARINIY

Arap Gupop MyxuTaa Gupop. z itynannu G6yiiia6 temneparypa Hou-
Muifl KOAMaca, y xonja ywa HyHaaul 5Yinab HCCHKJIMK OKUMH Kapop
TOMHILM TAXKPHOAZa aHMKMAHTAH. By HCCHKMMK OKHMHHHHC KaTTasurd

dT

§=—%x_4

S (113.1)
dapMynia Gitaan aHRKNAHATH, Sy epia ¢ —2z yKKa NeprneHguKy.Jsp Ba-
3UATAA . Kofinawran S 103 opranu BaKT OHPJIMIH MyMja OKMG YTagurad

dF
HCCHKAHK MHKD,OPH - ———TeMnepaTypa CpajHeHTH, K — MYXHMTHHHI XOC-

canapura GorsHK 6ynraH TPOIOPUHOHANINK  KOS(DDHUHEHTUAND, Y HC-.
CHKMWK YTKa3yBY9aHAWK KOIPdHuuenTH el arananu. g
HHHF YJI9amyHrR Jc/cek (KM 3pe/cek, kaa/cek Ba %0Ka3o). Bunobapun,
% HHUHD YJI49aMJIHTH 3C'M-CeK - 2pad 6yJ1a11n (113.1) dopmynagaru ¢—»
HIIOpa TeMnepaTypa OpTAQMraH #yHanuw OuJIaH HCCHK/IHK OKaéTraH
uyHaJmm KAPAMa-KAPIIM 3KAH/MTHHHM, SI'bHH MCCHKJHK TeMMepaTypaHHHT
nacadnw ToMoMura Kapad oxuuiMHM GunanpagH. (113.1) naru uccuxsmk
OKHUMH anre0pauK KaTTa HKAMP: arap UCCHKJMK Zz YKHHHT MycGaT iif-
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HaJMILga okea, g Myc6at Oymanu, arap MCCHKAMK 2z YKHWHT MaHpwnil
AyHanMIIMAa okca, y Xojaa g MaHduii 6ynanu (254- pacm).

S 103 opkanu ¢ BakT MuHEa OKHO YTaguraH Q MCCHKJHMK MHK JIOPH-
HH xHco0Ja6 TOMHLI Y4yH ¢ HM ! Ta KYmaTHDHIL Kepak:

Q=gt=—xTst. (113.2)

['azgaru MCCHK.IK OKMMHHM MOJIEKYJISIp-KHHETHK TacaBBYpJiapra acoc-
naHub TypuO xucobsa0 yuKapuuira xapakaT Kwimb kypaiamk. Arap
Fa3HUHT Xap XIL1 HyKTaJjapjard TemnepaTtypacH xap xua 6yJca, y xon-
Jla MoJleKyJiasapHuHr Gy HyKTaJiapiarH ypTaya SHeDrHsicH XaM Xap XHJ

G 4l

0

6ynagu. MoJsiekysianap HMCCHKJIMK XapakaTH HaTHxacHaa OHMp KoiiJaH
6ouika xoiira Kyuap sKaH, VanapH )aMFapraH SHeprMsiHM onub VTamm.
JHeprustHUHr OyHAad YTHWM rasnapAa HCCHKJMK YTKa3yBYaHJHK MPo-
LeCCHHUHT (03ara Keauiuura ca6ab 6yaaju.

Vauga osunran 6upop MHyHasuw Gyiina6 TemnepaTypa Kaunai-
anp OWp ycysn OWjaH yarapTupub TYpHJTaH TasHd KYpHO YHKamus.
By #iynamunu z xappu Ounan Gearwaaimus. By #iyHanuwra nepnen-
JuKyasp 6yaran S ro3HM QuKpaH TacaBByp KHJAaMu3 (255- pacm). S
103 OpPKa/JM YHMHI HOpMaju MyHanumupa yuub yTalrran MosekyJanap
COHM: ‘

a 254- pacm.

dN 1 =
e =gnvS (113.3)

ngona O6uUnaH aHMKJIAHUIUH OH3ra MabJiyM,
Xap Gup Monekysaa y 6unan Gowka MOJeKY/ld OXUpFH MapTa TYK-
palUraH »coiijari TeMnepaTypara Moc sHeprusira sra 6yJaan. By Tyk-
HawyB VpTa xHco6aa S paH Mo-

T=Tiz) JIEKyJIAHUHI 3PKHH 1OTYpHII HYJH-
_____.—-—-—J./ HUUr {pTaua A ysyHANrura TeHT

! : 1 Macodana 103 Gepaau. Illynunr
: 2 ! YUYH dalilaH JHITa lapa6 yuaér-
' i rag noJdekydadapin  (z—A) Te-
+ : - kuenkAarn T, Temnepatypara Moc
' ] KeJyBUH &, 3Heprugra sra AeiHiy,
', : Il KapaMa-kapui fiynanuwipa yuaér-
. | rai MoJeky.iasiapan sca (2 + A)

TeKHCaHKAarn T, TeMmnepaTypara
A 2 2 aari _Ta TeMICpaTL
MOC KeJyBYH &, 3Heprusra ara
255- pacm, Iefinul JIo3UM.
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n Ba v KaTTaJMKJap TemnepaTypara Gorauk. LLIynuur yuye S 103
opKaJM uanjad YHrra kapa6 yuw6 yTaéTraH MOJEKYJaJapHHHT COHMHH

Tonuin yuyH (113.3) dopmynara n pa v nuur T, TeMmnepaTypara moc
KeJiagurad KuiiMaTNapHHH KYiiMlY, VHLAAH vanra Kapab yuub yTaérrau

MOJIeKYIaIApHHHT COHMHH TOMULI y4yH 3¢a, /2 Ba ¥ HUHI T, Temmepary-
para Moc KHEMaTJapHHH KYVilM Kepakiex KypuHaau. Jlekun S 103
OpKaJH Kapama-kapuid fiyHanmunapaa yuu6 yTaérran 3appanap COHH
Xap Xua GyJa OJIMacJHMIMHH TyLIYHHLI ocoH. Arap 6y coHJiap GHp XH.
6y/iMaranuaa sa4, S 103 OpKa’JM HCCHKJMK YTHLIMAAH TalIKapH Mopja
XaM oxn6 yTraH 6ysap, sbHH (Da30HHMHI OMD KHCMHAArH a3 MKKHHYH
kucmura yra OGownaraH 6ynap sau. bus sca 6yTynnua osim6 Kapasn-
ranja ras xapaxkarjaHmaigM, ne6 capas kuaamws,

S 103 opramu Xap 6up iyHaMw 6yinab6 yumb yTagurad MoJsekyJa-
napuuHr conunn (113.3) dopmynaman tonammua, 6yHaa n Bay HHUHT S
KeCHMJarH KHIIMaTJapHHH KysiMus. Y xonpma S 103 opkaMd z YKHEHTD
Myc6aT MyHaqMMAa OWp CeKyHA Huuaa MoJseKynanap oqu0 yTajuras
SHeprus MUKJOPHMHH KYHHAArnua é3uil MYMKHH:

dN = = 1 = (i '
q=d—’(el—82) =z nvS(QileTl—é kT2)=
=4 0S5 k(T,—Ty). (113.4)
A KyJa KH4MK GYJraHd yuyH
_ dT _ dT
T, -_T—d—zx, T2—T+EA,
ne6 xucobnawr MyMKHH, 6y eppa T — S 103 xoiliamran ofiaaru TeM-

T oo N w
neparypa, f{—z —T pnaH z 6yitnya ONMHTaH XOCHJIAHKHT Yiua >KOilfaru Kuii-
matH. By xuitmaTnapun (113.4) dopmynara kyitu6, g Hi Tonamus:

__Leei T
= 6/2082 kEQK.

By ndonann MosiekyJsanuur m Maccacura Ba N, Aporajpo couura xy-
naittupamus Ba 6y/aMu3;

L sg b kN dT
=—-mnvS - —— — 2L
9 6 2 MmNy dz
CyHrpa, mn =p 3KaHJWIMHH Ba
[ kN 1 1
- —A = —— = = —C = C
2 MmNy p o2 p v v

SKaHJIMTHHY XMcobra o/mb, (c, — XaxM yarapmac Gy.raHgars COJMIU-
THPMa HCCUKJIMK CHFMMH), ¢ HH KyMHIaruya &sull MYMKHH:

R dT
=—(300re,)Ts. (113.5)
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113:5) un (113:1)ra cmnmmpﬂé rasapHiHP HCCHKWMK - yTKaaquaH-'
MK KOIDPUUMEHTHHU KyRMAarHud uponanaimus:

=37pvlcv. (113.6)

g nuer (112.6) dopmynacunn % uuur (113.6) dopMyiiackra comuu-
THPUO, o .
u=1c, (113.7)

KaH/MCHHK Tomamu3, flHaja amMgpOK Gawapuiran xucoGnap x Guiax
1 opacuza Kyituparuya OOF/NAHUW MaBXKYA OKAHIHCAHH KypcaTapu:

x=Kng,

By epma K — conaw Koscptbnuuem 6ynu6, Kyitupard dopmyaa Gunau
AHUKBHATH:
- 9? -5
=21
Hlyugait xpau6, 6up atomau rasnap (y =C,/C, =5/3) yuyn K =
=2,b, ukku aromau rasmap (y = 7/5) yuyn K = 1,9 sa xokasc.
® HHHT MOJIeKYJNaHH XapakTep/afifuraH MHKAOpJapra Ba ras mapa-
MeTpnapura Kaujafi GOF/IHK SKAHTUTAHM aHWK/AAAMHU3, x ~ 1C, GYaranu
yuy# Oy Gor.lauuwity Tonuw Makcaguaa (112.7) uu ¢, Huur

1 1 i
14 pov mNy 9 m

#dojacura KupraH KaTTaquk/aapra KyIafTHPUL eTapsid.
Harikaga usnanaérrau 60FJ13HHUJHH Tonamms:

- 'By Gormauuwt v ra goup (112.7) Gornauumpgan wy Ouian apy
KUAAHAKK, % KOI(POUIHEHT V' m ra Teckapu npomopuHonan, m sca ) m
ra Tjrpu nponopuHonangup. Byuaau Tawkapd, ® KoIpUUHEHT MOJeKya
IPKHHJNK [apaXKa/JapHHMHT COHU Ba xapakTepHra (i coHura) GOFJHAK-
RHp. % HHHT GocHM Ba TemmepaTypara OOFJIaHHILM XyJAAH T HHKH Ka-
6ugnp. BHHOGAapHH, HCCHKJMK. YTKa3yBUaHJMK KOI(pHuMeHTH OGocHMra
GOF./THEK 6§'JlMam1u (to A Y3YHJMK HCCHK/MK Y3aTH/IA€TraH  HIHUIHHKE
YU3MKJHM YJ4aMHra sikMH KHIMaTra spuiuMaryH4a) sa Temmepatypa KjTa-

‘piarauga }/'T ra kaparauga GHp 03 Teapok OpTamM.
114- 8, Fasnappa autdysus xonucacu

Bup KaHya KOMIOHEHTajaH, AbHH OHP Heua XHJ MOJEKYyJanapaa
uGopaT ras apajailMacHHU KypuO UHKAMIMK. i- KOMIOHEHTAHHHT XaXKM
GupJMrugary MoJieKyJ/asapn COHHHH n; OuiaH OGearunaiMus, Xawwm
Gupsurugary MoJsieKyJIaJlapHHHT TYJHK COHH Kyfiuparura TeHr 6yaamu:

=2’11-.
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Apanaumaaary i KOMIu.. .
$moscya

o, ==

KaTTaNWKKa alTHIaAN.
Papuianky, XaMMa KOMNOHeHTasnap HHcOuR Kouuempaﬁ

purynauca 6upra TeHT:
2 ¢ 2 Mo

brpop KOMNOHEHTaHWHI abCOoJIOT KOHUEHTpauwacH ae6, ya was
MOJEKYIAJIADHUNT XkM OMpauruaarn Maccacura aituaagm. lly tapuka
aHMKJIAHraH KOHUEHTPaUHA Ma3Kyp KOMNOHEHTAHWHI MNapunas 3uYJIurk-
AaH n6opaT. /- KOMIIOHEHTa MOJIEKYJACHHHHI MaccacH my Gyaca, y xon-
Aa a6CcomoT KoHUeHTpaia Kyiinjarura Tenr Gynapn:

e =n;my.

T'a3a apanaluMacHBMHT GOCMMH alipuM KOMITOHEHTanap napiuuan 6o-
CHMJADHHMHT AWFMHJMCHTa TeHI' Ba XaXM GWpJHrHAary Monekynanap-
HHNT TYIUK ComM OWnaH aHHKJAHALM:

p= Zp, n,kT—nkT

Da3oHMHT TYPAH HYKTA/NapHAa ra3 KOMMNOHEHTAJNAPHHMHI KOHLEHT-
pauMsich 6Mp xun GyaMmali KONMIUM MYyMKMH. By Xonza wmonewyaanap-
HHHT HCCUKJIMK XapakaTtd Tyda@day KOHUEHTPAUMSJAPHMHI TEHEJAAINII
npoueccy 103 6epagy, Gy NpoueccAa i- KOMNOHEHTAHBHI MACCaCH YHHHT
KOHUEHTPALMACY KaMasiauran iijHamausa Kydaau. Dy npouece au¢-
byansa ae6 arananu.

Jludxpyana MpoLeCCHAA MONeKYJaJapHUHT TYJKK COHMB B3, OMHOGA-
prH, GocuM yarapmaiig. axar TYp/M HaB MoleKyJajap KaiTa Tak-
CHMJIAHAAH, SBHM p; KAaTTaJuKjap yarapajd, 1wy Ounan Gupra Gupop
MOlila KOMNOHeHTaNapAan OupH YUYH n, OPTCa, aiiHW BaxTAa OOLIKa
KOMIOHeHTaNap YuUyH n, Yyarapaa4, ,
naTxana n, nap HWFHHAMCH Y3rap- /o

Maii KosaBepaay, [

Bynnan Gyén Gy naparpagpa ran
HKXH KOMIIOMEHTaJM ra3 apaJjaiiMa- )
JNapy TYFpUCHAA GOpapH. §

Bupop XawM nunpa MKKaja KoM- : Mz-.—qr— 2
NOHEHTAHHHT 2z AYynanmw  6yilnaé ! )
KOHUEHTpauusiNaph TpajHenTi Gupop
ule 6unan BakT GyidHua Y3rapTHp- { ”7_
Maii cakna6 Typuaaay ue6 capas —— M, fe.
KHJaMH3 (256- pacMm, 6y pacMaa ab- '

COJIIOT  KOHUEHTPAWMaAJap ypHura — 2
XaXM GHPIHrHAArH MoJIeK yaaNapHUHT 256- pacwm.
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——— , wnoHan O6yJarad COHJApH TacBHpJaH-
wockHM Oup xua. bBunoGapun, xap 6up kecum-

.agM OHp xun O6Yynagu. By xonga z ra nepneHaHKyJanp

- o 103 opxaiM OHMpHHYM HaB MOJIEKYJaJapHHHT KYNpoK uamaat
yHITa Kapa6 fiyHanran okuMM xocua O6ynaan. By OKMMHM OMp cekyHJ
nunga S 103 opkanu onu6 YTunaguran A, macca GunaH xapakTepJaiti

MymkuH. By Maccanudr gyiuparuua udopanadumm Taxpu6azan TOnW-
TaH;

M =—D%s, (114.1y

6y eppa D — nporopuvoHaiuk Kod(pduukentn 6Yaub, pudodysnn
KosdpdHuuueHTH aef aTanagm. Z% — S 103 PHKPaH KONNAWTHPHITAH

Kecumpary abcontoT KOHUCHTPaUHAHHHT TpagHeHTH.

PaBiuanku, S 103 opxanu { BagT HumMpa onub yTunagurax Macca
KYHHJarura TeHr:

Myt =—D @St (114.2)

AliHW BaKTaa HWKKMHYH HAB MOJEKYJajJapHUHT GHPHHYH HaB MoJe-
Kynalapra Kapiuy fiyHanraH oxuMiH Maxyn O6Yyname, 6y OKHM Xxam
O/IMHIHCH KabH gyiimpars udona OunaH aHHKIANLIM:

m:-o%&

(114.1) tenrnama audpysHSTHUHT SMIHPHK TeHrNlamacuaup. Byuparu
« — » MIWOpa Macca (MoJieKysanap) MasKyp KOMMOHEHTaHHHT KOHUEHTpa-
UHACH KaMasiiuraH §VHaMMIIa KYUHLIMHKH KypcaTai.

I uddysus TeHrnamacHHHM MOJIeKYJsip-KHHETHK TacapBypJiapra acoc-
NaHu6 YMKApHWra ypuHuG KVpaMu3 Ba XUCOOHU COAAANAILTHPUIL YUYH
HKKana KOMIOHEeHTa MOJIeKYJIaNapUHHHT Maccanap Oup-GupHAaH KyAa
03 dapk xunagm (m; =~ my,==m) Ba YJApHUHT ShHEeKTHB KecHMNapH
Jesapau Oup xun (0, =~ 0, =~ o) ne6 xucobnafimus, DBy xonpa ukkana
KOMIIOHEHTa MOJIeKYJ/aJapHHUHT MCCHKJHK XapakaTHHMHT y ypTaua Tes-
JUruHY GHp Xua fe6 osub, SpKUH IOTYpUW HYJMHWHI YpTaua y3yHJH-
THHH

= _1
Vaon
dopMmynafan xucobsab Tomuuwl MyMKHH, Gy epa n = n, + fig.

BHpHHYN KOMMOHEHTa KOHUEHTPAUMSICUHUHT z YK OYiinab yarapuiuu
¢, = ¢y (2) dyukuna opxanu wudopanavcuH, Aed dapas KUMAWIHK. S 103
opkaau yuub YTyBuu Xap GHp MoJieKysna Y'aura Terullj@ m MAaccaHu
o6 ytapH (m, =~ m 3KaHIMrdHu scnathd Yramus). DBupHHUM Kowmmo-
HEHT2 MOJIeKyJaJapuHUHT S 103 opkaiM 2z YK HyHanumupa Gup
CeKyHAna Yyrapuwrauwnapu comunu N’ Gunan, 2 Wynanumra kapama-
KapUiM yTagurad yuaugaii MosieKyJasnap COHHHU N” ; Gunan 6erHaaiMu3s,
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¥ xonga GHPHHUY KOMIOREHTAHHHT 6Up CeKYHA HuMia z fiyHanuwaa onnb
yTHAAMraH Maccacd KyHuAarH KYpHHHLIAA TacBHPJATIHIIM MYMKHH:

M, = (N', —N")m. (114.3)

Onpuurn xonnappaarugek (k. 112 sa 113-§), S to3dn kecu6 Ytys-
gy MosieKyJaanap S [aH SPKHH IOTYpHL! HYJAWMHHHT ypraya ysyHJMrura
TeHr Macodasapia TypagMrad xkecumsapiaH yuuO kenagH, ne6 xucobsail
MYMKHH. Y Xoaaa S aad z yK HyHamuwmaa yun6 yTaguran MoJekyJia-
Jlap COHM XaM GUPJIUTHAATH MOJEKYJaJap COHHHHHT z — A KoOpfHHa-
TaJM KeCHMra TYFPH KeJiaquran n’;, KufiMaTH OWNaH aHHKJaHajyu, CyHra
Kapluy dyHanumpaa yuu® yTaguran MoJieKyJalapHUHT COHH z -+ A Ko-
OpAMHATAM KeCHMTa TYFPH KeJaJMran n”| KuiiMat OunaH aHHKJaHaAL
Ilynpait ka6 N’ sa N’ counapu

l —_
N, = g mv S
ndona Ouian anuknasaay, Oy epaa N’ yuyn n' = n;(2—A) xuiiMar,
N”, yuyn aca n” = n, (z + A) coH onnuuium kepak. N’ Ba N Hunr xui-
Matiapune (114.3) ra xyiin6, M, uu Tonamus:
e L =cdny
M, = g vS - 2 Am.
dan, o
4z Kypu-
HUILJIA €3UI MYMKHH, OY 3Ca KOHUEHTDAUUSHHHT fjl—cz‘ rpajiHenTHAAH
ubopar. ¥ xon1a

m — y3rapMac Muggop OVJFaHW yuyu m d(g;ﬂl)

HopaHH

My=—I3o1) %5, (114.4)

(114.4) mn (114.1) 6unan “conuntapub, auddysHs KoadduHeHTH-
HUHT Ta30KHHETHK HGOAACHHM TONaMua:

D =_vA (114.5)

D uHuHr Yayon Gupaurd  mP/cex skauanru (114.5) aaH keqan6 umxapw.
Busnunr 6y MyJioxaszanapuMHM3 apasalUMaHHHT HKKaja KOMIIOHEH-
Tacura OWp Xxuiama Taaanykauaup. DBHHoGapHH, HKKana KOMIIOHEHTa
yuyH anddysus KoddphHuHeHTHHHHT KuidMaTH OMp Xua 6yaajm.
(114.5) nu (112.6) ra Takkocsna6, v Gunan D opacuparu Kyiuaa-
rd GOFJIaBHMIUHHM TOAAMH3:

n=pD.
(114.5) rav Ba A nuur udomacuuu kyiu6, -

1 —

b~ no Vm VT
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SKARIMCAHH TOMHUL MyMKHH: 7 ‘B2 % Mapidn’ dapigm Jaapox” Xudwbysus
EO3DPHIMEHTH XM OUPNHTHIArH MONEKYyAanap ' Coura Ba, GMHOGa-
pnm p Gocnmra Teckapu nponopu,uouan JKaH;

o ) D p .

D nunr temnepatypara GOFNIAHMINW XYAZM 1 Ba % HUHT TeMmepaTypara
Gornankink Kabu Oy nanu.

Bus MKKaJa KOMIIOHEHTAa  MOJIEKYJAanapHHUHP  MaccaJjlapy  ra
. otpdpexTB KecuMJIapH Oup xus ge6 ¢apa3 KWIFAHMMH3 YYYH ac/auja
(114.5) ndona xycycHit aupdy3ua kodpPUIHEHTHHUHT, ABHY GHPOp raz
MOIEKY/IANAPHHHHT Jiua ras MoseKyJanapn Myxutugard audpdysuscu
Kos(MLLeHTHHHHT HdogacHiaH nGopaTaup. XycycHit Auddy3us xonucacu-
HH Ky3aTHLU YUyH OMP MKHHCJIH ra3 MOJIEKY/IaTapHHUHT GHP KHCMHHH GHpOp
ycysl GunaH HMLIOH/MA0 YHKHUI KepaK. ¥ BaKTAA HHUIOHJAHTAH Mone-
KyJlajap KOHUEeHTPAUHACH Ba HHIUOHCH3 MOJIEKY/aJap KOHUEHTPAIHSCH
poumuil Gynmaca, raja TYPJH ¥KHHC/H MOJIEKYJIaJaDHUHT  KApaMa-Kap-
WM AyHaAraH OKMMJIApH naino 6yaap 3aM Ba 6y OKMUMIAPHHHT Karra-
mru (114.4) dopMmyna Ounan  aHu/anran Gynap sau. Amanma xycy-
caii auddy3us XOAHMCACHHH HHIUOHJM aToMJsap MeToaupgad doiigananub
TASKUK KHMW MyMKHH. By MeTon #3oTonJsiap apanaiuMacHmaH, SbHH
afHH OMD XMMHSBMH SJEMEHTHHHr Oup-Ompupad dapk kunagurad, Ma-
canal, Oup paguaktus Oy.aran, Gowukacd crabunb (6apkapop) Gfarau
aTOMIapHHUNHT apanauiMacHiad ¢oiaanaHdwaad Héopar.

Typnu Maccanu Ba TYP/H KeCHMMJHM MoJieKyJasap apanallMacH yyyH
ARpdyausa koapbHUUEHTH Kyiiuparuda HooAanaHuut xucobaab Ttonui-
rau:

1

D=8 1T
l/ m’ dfzn '
ny my
my -+ m,

—- MOJIeKYy JIaJlapHUHr

65( epaa B —coumm koapduuuenr, m’ =
' dy +d
_l_;__‘ —_ 3(1)-

KeATUpH/ITaH Macca fie6 aTallyByd MaccacH Ba dy, =
beKTHB AHaMeTpJapHHUHT APHM HUFHHIHUCH.

115- §. Yabrpacuiipaknaiwran rasaap

MonexkynanapHHHr 3pKHH OTYPUI HYJIH Y3YHJHTH HIHUIHHHT YHU3HK-
JIM_YN4amiapuiaH opTuk O¥Jca, HAMW HUMAA BaKyywmra 3puUIHAiH, aeb
randpuaagd. ByHpaail ras yJabTpacuiipaknauiran ras ge6 aranagd. [apuu
CY3HHMH[ TOM MabHOCHIA BaKyyM Cy3H «OVIUAMK» HH OHIZMPCA XaM,
y/AbTpPacHiipaKkJalLlral rasja Xaxm OHpJUruaa xKyjaa Kyn moJekynaa 6Y-
Aagu. Macanau, Gocum 107° mm cuMm. yer. Gysranpa | 4 na Taxmu-
Hau 10'® monekyna 6ynaau. ByHpaH TalukapH, Kyja KHYIIK KOBaKJjap-
Aa - Bakyym ne6 Ttapputbnanajguran xonar atMocdepa GOCHMHAA XaM
tozara KeJITHPH/IHUWKH - MYMKHH,

Y ibTpacuiipakaaumrali ra3jlapHHHT xapakTtepd OGUp KaTtop XYCYCHsiT-
Aapu Ousian axpaan6 TypajH. Bakyym wapoutnapuga rassuHr Oup
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KHCMHM HKKHHUM KHCMMFa. GocnM K¥pcatanu, ne6 Famupuin TYFpu Smae,
OnaTaary IapoHTAapaa Monekynajnap GHp-GHpH GHJ3H Te3-Ted TVwua-
mu6 Typan. LIynuwr yuyH rasm# QUKpaH MKKH KHCMIa aXpaTHmm
MyMKMH 6ysiran Xap Kanjai cupT Gyiinal MOJKyJa/ap OpacHRa mM-
nyasC ajJMmammi 103 6epaau Ba, GMHOGApHH, FasHHHT GMp KHCMH BK-
KHHYN KHCMHFA 2XPaJHIu CHPTH GVitnal p GocuM GuiiaH TabCHp Kpna-
an. BakyyMm Xonataa MoneKyJanap MAMIUHHHT AeBOPH GWianrnna
MMIYJBC AJMAIUMHMILAJH, HATHXKAja Fa3-

HUHT pieBopra Gepajural OOCHMH TYIIyH-

uacuryna MabHora sra Gynamu. by Xo- [ — U,
NaTAa Tasfia MYKHM MILKajasum xam 6ya- i I mu,

maiiad. Jlekun yabTpacuiipaknaiuran ra3 m,

HUMAA XApaKaT/JaHyBuH 3KHMCMra HilKana- | > U
HHIL KyuJiapu TabCUP Kunagu, CYHHHI ca-

6a6u 1yHJaKH, MoJeKyhanap Oy KHCMra 257- pacw.

ypuJM6, YHHHT MMNYJLCHHH Y3rapTHpaau.
By macanann Gatadeuapor KypuO yTamus,

VY apTpacuiipakNaliraH  Ta3ga MKKWTAa NJacTHHKAa OHp-GMPHTa napai-
JieJl PaBMINa XapakaT KHJACHH (257- pacM). TlaacTunkanapHRHr Tegsmmu-~
Japu u; Ba U, ra TeHr. MoJseKyna nnacTMHKara ypuaraH naitaa Mo-
JieKysa OuslaH NJIaCTHHKa opacuaa coAaMp Oyaran y3apo TabCHP IHYHFa
0/M6 KenagMKH, MOJIeKyJia NJACTHHKAajaH CanuHb, HCCHKJIHK TE3fMrara
KYLUHMYa TeaJMK oJafi Ba Oy KYlUMMua Te3JHK KaTTaJRK Ba AyHamt-
wH Gyiinua niacTMHKa Te3Jurura TeHr 6ynapn.

1 -
JOxopHrH NiaCTHHKAHAHT GHDJIHK 103HIa Xap CeKYHLAA ¢ nu  JOHA

MosieKyJla Kem6 ypuaaau, Gy Monexkynanap nacTaard nJilacTHHKara oni-
AWHTH YDWJHILAA OJITaH TE3JMKHHHT Uy TAlUKWJ STYBUMCHFa sra. Gyaa-
IM. By MoneKynanapHMHT xap OMPH WMOYJbCHUHT mu, TAIWKWA 3TyB-
uMcura ora G6Vnaan. MoJiekysanap JOKOpPMIHM NJacTHHKajad canunb
KailTranuja MMRYJLCHMHT mu, TAlIKWA STYyBYMCHTa sra Gyaaau. Buwo-
GapuH, Xap OMp MOJeKy/na IOKOPHTH IJIACTHHKara YpHATaHAA YHHHT
uMnyabcH m (4, — uy) MUKAOPHAA Kamasiu. TlnacTHHKa CHPTHHAHI
GUPJIMK 103Hra HHCOaTaH OJFaHAa WMMYJABCHMHI BakT OMPJUIH HUMIarM
yarapum kyhngarura Tenr Gysapu:

é;n?)m(ul—u,) .

MabnyMKH, 6y yarapuili niacTMHKA CHPTHHMHT OUpANK M03Wra Tab-
CHp 3TYBYM Kyura TeHr:

f=:;95(u,—u2) (115.1)

(6u3 mn ypaura p KVYHIMK).
IMacTkn nyacTHKaHMHT GMPAMK CHPTHra KaTTanury Xyaam wmyHzafi,
JIeKHH YHra KapaMma-Kapuim AYRaAras KyY TabCHP KHAAAM.
HMiikanannm Kyun 6u0aH NNacTHHKANAP Tea MKAApY ainpmacy -qpa-
CHAArM NPONOPUMOHANIUK KO3(pPUIBEHTHRAM HIIKaNaHHIE KO3GPHIMEHTH
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fie6 ataw taGuuiignp. (115.1) nan Oy Koa'J)dmuneHTHuHré—pJ ra tenr

SKAH/IUTH, AbHH Ta3HHUHT 3MYJNrUra Ba OHHOGApHH, Ta3HHUHT MJACTHH-

Ka Ba Wauul jeBopura OepaguraH OOCHMHra nporopuHOHas SKAHJIHMI I
Kesm6 unkagu (6y Gocum yuyH p = nk T udona cagnananm).

DHAOM Ta3HUHD BAaKyyM LUAPOMTHAA HCCHKJHK y3aTHWH TYrpHUCHAAr!

Macasara Mypor<aaT Kujamus. Opacupa yJbTpacuiipaksawrad ras Typ-

rai MKKNTa NJacTHHKauM KYypub unikamus, Oy

/i 17 IJIACTHHKAJAPHUHT TeMnepaTypanapu Ty Ba T

1[ . Iﬁﬁ; 6yacun «(258- pacm). Arap moJekynanap kat-
b LUE THK MCHCMHMHE CHPTHra abecosioT 3/1aCTHK pa-
21 17 BULIAA YPUJTAHHAA 51H, Y XOJja - MOJIeKyJia-
JIADHHHT  IJIAaCTHHKAJAH canuub KeTHWAru

258- pacm. TE3JIMTHHUHT KaTTaaurd (6uHOOApHH, 3 Heprus-

CH XaM) yPHJIMIUAAH OJAMHCH Te3JIMrHra TeHr
6ynap smu. Hammkana Monekynanap nuacTHMHKagaH — nsiaCTHHKara
sueprus onu6 yTa osnmaran 6ynap smu. Jlekun 6y xyioca TampuGara
3u Kenagu. DuHOGapuH, paBop GMnaH yHra kedué ypHIaGTraH MoJe-
KyJa opacujard ¥3apo TabCHD 9/acTHK 3ap0 XapakTepHra sra smMac.
Acnupa 6y y3apo TawbcHp nhyitMaaruua 103 GepajgM: JeBOpra ypuarad
MOJIeKyNa yHra KMCKa BakT Jasoiiaa ¢nHumb xosdranpaii 6ynaau, OyH-
JaH CYHT MOJIeKyJa [eBOPAAH MyTJAKO HXTHEpHii fiyHasjuiuga Gupop
Te3JIMK OGW/aH y30KJallagH ba Oy TCIMIKHHHT KATTaAHTH 'pra Xucobna
JIeBOPHUHI TeMmmepaTypacura moc kesaai'.

dupu asa 258-pacmra MypoxaaT kunamus. Okopuru nsacTHHkara

Xap CeKyHj HUMAA YpHJIauraH %n?} S noHa monekynauuur xap GUpH

- i '

y3u 6unan < kT, sueprus o/MG kesanu Ba 3'/(7‘, SHeprus oMb KeTta-

au. BunoGapuH, MONEKyJaHMHT TNacTHHKara xap GWp ypHJHMILM HaTH-
i -

WacHIa NacTHHKa gk(T, — T,) sneprus fiyxoragu. Mounexyna xap

6Hp YPUIraHAa MKKAHYM (/IACTHHKA VilaHua MUKAOPAA SHEPrusl ONajiH.

Hlynpaii kxuau6, mofekyJalapHHHT Xap CeKYHA H4YMga nJacTHHKALAH

NJacTHHKara OJMG yTaguraH SHEepPrusacH MHKAOPH KYHHJarura TeHr

6ynaau:

=20 4 k(T —T))S.

By udopanu mN, ra xynaitTupuG sa 6§'n116 KYHHIArHHH TONaMM3:

= %pzch(T,—-Tz)S. (115.2)

1 MonekynanapHitHr esop Guias Gysagurail §3apo Tabcupe xapaktepura oun 6y
amAKIK GH3HnHr 99- § na Gooumuu  xucoOjauifa TOMTaH  HATHKANADHMHINA  TanBCHp
wHunMafian. Arap ras Ba feBOPHMHr TemnepatypacH Gup Xun Gysica, MOJeKyJlanapHHur
JeBOPZAH canyHO KeTHWIAar# Te3nurun yAapHHHC HeBopra Kes® ypPUJHLILIArd Te3anHru-
ra ypra xucobna Teur Gyiaml. 3apl uaTkacuAa Monekynanap WMMyJbCHHMHT ¥3ra-
puiM Ypra xuco6ia abconor anacTHK 3ap6 6ysran xonnarujiek 6ynagu.
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1 - o o S
PUC, Ta TeHr 6YAraH HCCHKAK YTKA3YBYAHMK KOSDOHIMEHTH yilb-

Tpa CHIpaK/JaiuraH rasja rasHHHr 3HYJMCHIA NponopiHoHan 6ysap sKau,
Bruobapun, GocuM nacaiiranga 6up AeBOpAaH HMKKHHYM JEBOpra HCCHK-
JIHK Y3aTHUI Kamasiiy, OfaTAard LAPOMT/JapAa 3Ca Ta3HMHT HCCHKJHMK
yTKazyBuanaury oKopHAa KypraHuMH3aek GocuMra GoFHK GyaMaiiiu.

116- §. Ipdysun

Vyuga ynuTpa cHilpaxJawrad ras 6op WAMIUHM KYPHO 4YHKAMNHK,
6y WML TEUIMK/JAH TYCHK OWIAH MKKHM KHcMra 6yauHran 6yqacuu (259-
pacM.) Arap TeWHKHHMHT YJYaMJapH MOJIEKYJIAHHHT 3DKHH HYOMHI AYaH
Y3YHAMTHJAH KUYMK 6yJca, y Xoija MoJeKyJanap TelUMK OpKaJu GHp-
6upura TyKHalUMacAaH sIKKa-fikKka yyu6 YTanu. Bynpail wapourtnappa
FasHUHT TelluK OpKaiHu oxvuM 3hdpy3usa aeb6 aranagu.

Apdysnsaga 6up KaTop Y3Mra xoc  XoJHcasap
103 Oepagy; 6GH3 OyJapHUHT HKKHTaCHMHH KYpHO
unkailiuk. MysoxasanapUMHMIHM  coljaJslallTHPHLI I
yuyH OM3, MAMLI HYHAArd ra3 mwy xajgap KyuJH ><
CHHPAKNAITHPUICAHKH, S5PKHH IOTYPHIU HYJHHHHT N
Y3YHJIMTH HIMUWHHHT 4H3HKJH yauaMJapHiaH op- . I
TUK, Ae6 dapas xunamu3. By xonna Mosexynanap
TYCHK"ar¥ TeluMK OpKa.JM YTHO, TO HAULLIHHHT 259- pacm.
JleBopJiapura eTryH4a TYFpPH YH3HK/IH TPaeKTOpHA-

Jgap 6yinab xapakar guiand.

Ueccuxkank sddysnscu. Madunuar wk- I A
Kana gucmu aesopaapuHuur T, sa T, Ttemmnepary- n, U n,
panapH Xxap xua 6yscuH (260- pacM). DpKHH YomHIL
AYAMHHHT A Y3YHJMTH TeWHKHUIr d AHAMETpH-

JaH aHya KMuMK Oyaranpa (A < d) HAMLUHK TVJ]- Ae ﬂ P

JAWpUO TypraH Ta3HWHT MYBO3AHAT 1LAPTH Py Ba Dy
GoCcHMJapHHHT TeHIVIMTH 6ynagu. BocuMm nkT ra
TeHr Gy/AraHH yu4yH HAMLIIHHHF HKKaJa KHCMHHHHT Xa»M OHpJHCHAA-
TH MoJieKy/asap COHM Ba GHHOOApHH, Ta3sHHMHT 3HUMCH 6Oy xo0/ja TeM-
nepatypasiapHHHr HHc6aTHra Teckapu MyHocabaTaa Gy.anm:

260- pacm.

o Ty (116.1)

Y nutpa cuiipakhawran rasaa (> d) aca MyBosaHaT WapTJapH Gou-
Kaua Oynagd. Arap UAMIIHHHT OHPUHYH KHCMHAAH HKKMHUM KHCMMTa
TeWHK OpKand GUp CeKYHA HuMIa YTa3TraH MoJeKyJaJap COHM TeluHK
OopKa/M KapaMa-Kaplud HyHaquuaa GMp ceKyHJ Huuga YTaéTraH moJe-
KyJlaJap coHHra TeHI Gysca, BakT YTHiuM Ounad yarapmaiiguran (cra-
IIHOHAD) X0JAT Kapop Tonagd. TewHK opkasH VTaguraH MoJekyna/ap

COHHM AV Ta MPOMOPUHOHAM GY/IraHd yuyH MyBO3aHAT LIAPTH

Mo, = v,
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xYpunmnaa 6ynanm. o~VT 6yirani yuyH KyAHZArY TEHFAMKIApHH
€31 MyMKnH':

b_m_1 T
o = n, T (116.2)
IyHpail xum6, ras sHUAHKJIADUHHHT HHCOATH OAatparu mapom-
napaarupan (116.1 ra k.) Gowkauapok Gynap sKaH.
(116.2) uu xucobra oncak, GocuMaap Huc6atn Kyiupardua Gyaapm:

Ak /T
P kT T,

WaviiHuHT HMKKaja kucMuaa GocuMaap TeHr GyJraiia MyBoaanar
103 Gepaauran ofaTAArH ulapouT/iapiaH (apk/JMm paBHINAA BaKyyM lua-
ponTHAA GOCHM HAHIUIHHHI JeBopJapH TeMhepaTypacH I0KopH O¥sran
KHCMHZA OPTHKPOK OY/ap 3KaH.

HMkku rasapnur yupawmma HaoTepMuk s3dpdysunscu
VIIMHuHr TeMnepaTypacH Xamma xofiza GHp Xun OYJIraH Ba aBBaffaH
WIMIIRUHT XD XWJI KUCMJIaDHAa MOJeKy 1alapHHHHT Maccanaph K§m dapk
KWIAAuraH Xap Xun raaziap Gop 6ynaraH Xo/HH TEeKUIHPAJIHK. Anngauk
YUYH MIMIUHMHT 4an KUCMHAa BoAopod (M=2), ¥ur xucMuia KMciopoR
(M=32) 6op ne6 o.1amn3. BomopogHUHT p, 60CHMH KHCJOPOAHMHT py
6ocuMHIaH 2 MapTa KHuMK OYncuH. DuuoGapun, Kucjopoara oug ny
COH BOJOPOAra OMA ny; COHJAH 2 MapTa KarTa:. n, =2n,. Bocnmnap-
HHHT Y31 LIYHJafiK¥, MKKaJa ras3 yuyH A yayHJmK WIMIITHMHT YH3HKH
yuamnapuaan karra.

Arap Tycuknaru TewHK oumJca, 6y TelIMK OpPKaJH KHCIOPOA Ba BOJO-
PORHMHT yupauiMa 5ppy3HoH okuMJIapH 103ara Kenaau (261- pacm). Bynna
BOZIOPOA  MOJIEKYJ/IalapHHHHT  OKMMH AU, Ta MpONOpUHOHAJ, _ KHCJIOPOA
MOJIEKY /1a/JIapHHKHT OKMMH 3Ca n;0; 4 MPONOPIHOHAN 6yaapu. v ~ 1/} m
Gyarann yuyH BOJAOPOA MOJIEKYJ/IaJapHHUHT YPTaua TE3NHIH KHCJIOPOR MO-
JEKYJIAJIAPHHUHT YPTaua Te3JMIHAaH 4 MapTa opTHK OVaamm: v, = 4u,.
I'apuM wAMIUHMHT BOJOPOR TYpraH kucMjaard GOCHMH KHCJOpoj TYpraH
kMcMaary Gocumual KHuMk 6ysca-pa, HaTHXKaja BOJOPOA MoJekyJiana-
PUHHHT OKHMH KHCJOPOZ MOJEKYJaJapHHHHT OKHMHJAH 2 MapTa KarTa

6ynagn. dbdyavon okuMaap 60CHMJIAPHH TeHTJall-
THpHUI VpHUra GocuMaap apkHHHHT OPTHLINra oJH6

H, 0, Kenazn. TYrpH, BakT YTHIIM GHJAH HAHLIHHHT HK-
n M=2n| Kana KHCMHMA2 BOAOPOA Ba KHCJOPOA KOHUEHTpa-
)3 -—# UHAJApH TEHTalWaaH (aBBal Te3pPOK XapakaT/aHyBuH
MoJ1IeKynafap, fbHH BOAOPCA MOJIEKYJaslapH KOH-

B, | £2=2p, | uenTpanmscy, cyHrpa sca KucJIOPOA MoJeKy.iaJapH

KOHUEHTpauHaJapH TeHIVIallaAH) Ba NUpoBapAMAa

261-pacw. 6ocuMsap TeHrnawamu., VAMHUHT MKKasna KHCMH-

. Y Oammrn naparpadiia aRThalanaapra MyBodnK, HANUL JEBOPHTa YPHITania
Nl moseKysla yulaH JIeBOPHIHI TeMNepaTYpacHra MOC TeiMK GpJial canuiG HEeTa-
an, ne6 xncoBnaimua.
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maru p, Ba p, GocHMAapHUHr BaKT Gyfinya y3rapuwm 262- pacmma rpa-
(UK paBHUIJA TacBHPJAHTaH. o

KoMmroHeHTanapn afiin GMp XMMHABHIi 31eMEHTJIaPHHHT Xap XHJ H30-
TOM/IApHAAH (Typad aroM/apugaH) M6opaT skauaurk Ounan dapkaaHys-
UM ra3 apajaliMajapHud axpartdiga sqxbyaus Xomucacupau doitgana-
HuMann. H30TonNapHHHT XMMUABHI Xoccasapu aliHa GHp xun GynraHu
yYyH yJaapuu XUMHABHfi yCyJnap OunaH axxpat6 6y/Maiifu.

ﬂ,\/
L

262- pacm. 263- pacm.

, Tasun aspatuwiHuur sbdysvon yeymu npunuunu 263- pacmaa Kyp-
catwirad!, Paemga «O» cumBoit GuilaH GenruiaHraH rai3 apanatiMa-
CHHUHI OKHMH HMKKHM KHCMFa TapMokJauuG, yJjappaH GupH Maiina Te-
wHKAY (A > TelMkaap yauamu) TYCHKHAH YTKasunaau. Maccanapu K-
YUK Gy/raH MOJIeKyJa/JapHWHT HCCHK/JMK XapaKaTH ypraua Te3JIHrH
Karta 6Ynramu yuyH, TYCHwJaH YTraH OKHM OOWLIAHFUY OKMMIa Kapa-
raHfa eHrusi Mosiekysasnapra 6up o3 Goimiipd. Bofiutuaran 6y oxuM
(I’ oKHMM) fiHA HKKH KHMCMIa akKpaTHNIajy, Y/aapiaH GHpPH MKKHHUYH ro-
BaK TYCHKIAH YTHO eHTH/POK MoJeKynanapra siHaga Goiuiigu. By mpo-
HEeCCHH KYM MapTa TaKpopJalll HaTHXKACHAA acocai MOJeKYJanapH Te-
THIWIN XMMUSABHIL S/JEMEHTHHHI eHFWJIpOoK M3oTonJapura sra G6yaran
ras oMW MYMKHH,

! Tapuxan Oy ycya wusoronAapuu nddysud ycyAwta ampataid Ael HOTYepi
ubopanauub goarad.



Xl OB
PEAJI TA3JIAP:

117-§. Ta3napuuHr saeanJMKAaH YETHAHHILIN

IOxopnaa aiiTn6 yTHAraHuiex, peasl ras/jlapHHHT XapakTepH GOCHM
yHua JOKOpH 6¥aMaran, TeMnepatypa sca eTapsivua IoKopH 6yaraH xoJ-
JapAaTHHa

m

(98.14) Tenrnama GunaH aHya axuM TascddaaHaav. BocuM opTHiM Ba
TemnepaTypa KaMaiuiii Ouian 6y TeHIJaMaJiaH aHya YeTJaHHILJap
kysaTunaay. 10-xajapajHHIT MKKMHYM YCTYHHJA HOPMal LLApOMT/apAa
6Up JMTpra TeHT XauM sTajJiaiigurad asoT MmaccacH yuyH pV Kkynaiit-
MaHHHT KuiiMaTJapu KeaTupuarad. By kuiimatnap xap xua Gochmaap
Ba aiiun 6up 0°C Temmepartypa yuyH GepuJrad.

10-xaaBan

p.am pV.am.a ( p +'£‘1/_2) (V—=2>b'), am-a
1 1,000 1,000
100 0,991 1,C00
200 1,048 1,009
500 1,390 1,014
1000 2,069 0,803

(98.14) Tenrsiamara MyBopMK, TemMnepaTypa yarapmaca, pV Xynaiir-
Ma y3arapMafi KoJaBepHiud Kepak. Acjuia sca ajpaijaH KypuHuG
Typrauugek, 200 am Taptubuparn Gocumaapia cesufapin dapk 1o3ara
xenaau. by dapk GocuM opTHuM 6unaH MyTTacusa opTH6 Gopuf, 60CHM
1000 am 6yaranpa 1009 pau optw6 keragu. (98.14) TeHrnamanu
KenTHpHO YHKapHiiaa 6H3 MOJeKYJaJapHHHT VJ4yaMJapHHH Ba YJapHHHT
Gup-6MpHra OMMCAAH KypcaTajuraH Y3apo TabCHpPHHH 3bTHOOpra oJiMa-
TaH 9MMK, WIYHHHT yuyH 6y ¢apkaap 6u3 yuyH axabnaapJau 3Mac,
Illy 6uian 6upra, GocuM OpTraHAa Ta3HMHT 3HYJHMH opTagu, Oy oca
MoJleKyJlalap opacHAard ypraya MacohaHMHI KaMalHLIMra oJHMG KeJjas
AM; IIYHHHE y4YyH MOJEKYJaMapHHHT XaKMH Ba yJap opacHjary ysape
TABCHP MYXUM poJib ViiHaii Goluzaizy,
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Bus xunran xucobra MysodHg (K. 92- §) MoJeKynanapHUHT §ndam-
gapu 1078 ¢ca taprubupa 6ynagu. Mosekynanuur r paguycuan 1078 cu
ra TeHr Ae6 onub, OUTTA MOJIEKYNAHUHT XaKMH KyHuparuda 6VHuidHu
TONAMH3:

Dart =23,14.107% = 4. 10w,

BunobGapun, HopMan wapoutaa 1 cm? rasparu  MosekyJaJiapHUHT

XAMMH TaxMUHAH
4.107%.2,7. 10 =~ 10™%cs?

6ynaau. By xammuu rasuunr xammura (1 cu®) nuc6atan Gemason
bTUSOPra onAmaca xam OynagH.

Arap ra3 (98.14) Tenrnamara G6ViicyHraHaa 3, y xoifa Gocum
5000 am ra xagap kyTapunranuua rassunr suusaury 5000 MapTa oprraH
Ba 6up lca® marn monexysnanap xaxme 1074.5.10° = 0,5 cu® ra Teur
6ynap sau. Ulyspait kuauG, ras srannad TypraH XamMHHHT SIpMH MO-
NeKyJaanapra TYepM Kenap 3aH. Molekymanap xapakaT KWIHLIM YuyH
KOJaJHraH xaxm armocdepa OGocuMHAarugaH 2 MapTa KHuMK O6y.Jaap
san. MyTnako paBiuankH, OyHaall [LapoWT/iapaa XamMHHHF Gocumra
TeCKapy MNpOrNOpLHOHAJIIMTH BY3H/HILH Kepak.

Mosnekynanap opacuaard y3apo TabCHp XapakTepuHd 264- pacmaa
KeJTHPUJITaH 3TPH uM3HK €plaMuia KypcaTHIl XamMmaiaH axui. by
STPH YM3HK MKKH MOJIEKYJIAHWHT y3ap0 mOTeHLMaJs 3HEepPrHsiCHHH Oy Mo-
JieKyJslanapHUHI MapKasJsapd opacupard r MacodaHUHr (YHKIMACH CH-
cdatiaa tacpupiaiiin. By srpH uM3HKHM scalufa Oup-GupuAaH ueKcu3
Karra macodana TypraH (sbHH ¥3apo TabCcHpJalIMaiiiuraH) voJexy:la-
JIADHHHT MOTEHUHA/] JHePrusicH Hoara TeHr je6 oaunran. DuHOOApHH,
r UYEeKCH3JIMKKa WHTHJ/IraHga srpH lmsmg r YKHra aciMAOTOTHK paBHuifa
AKHHAauIMG Gopaju.

264- pach.
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TToTeHnHan SHePrUAHHHT r Macodpa ¢yHKuuacu cudatnparn wudopa-
CHHH GHATaH X0JAa MoJieKyJajap Oup-GMpHEaH Xap XHA Macodana Typ-
ranuja Kaupafi Kya GunaH Y3apo TabCHPJALWMIIHMHK aHHKJAI MYMKHH.
ByHuHr yuyH MexaHHKajaH MabjiyMm Gyiran

_ al!p

fr = or

MyHocabaThaH ¢ofinanannil Kepak. by eppard «—» mufopa wWyHH 6un-
AHPaZHKH, MOJNEKYJNAaNapHHUHT Y3apo TabCHP KY4JapH YJapHM SHI' KHYMK
NOTERUMAJI SHEprUA/IH XoJaTra KeNTHpHWra MHTHAanH. Bunobapul, Mo-
JieKyJianap opacuiaru Macoanap r, AaH opTHx GyJranja yJap opacuia
y4apo TOpTHII Ky4JIapH TabCHp KHJALM, MOJIEKYJasap OpacHiaru Macoga-
Jiap ro JaH KMYHK 6y/ranja sca yJap opacHja HTapyull KyusapH Tabcup
KMNaZH. OTLd YH3UKHHHT TeTHLLIM KOHAarH TMKJIHIH KYYHWHI KaTTanu-
THHH KypcaTag.

MoneKynanapHuHT sikHHAAILHI (GHp-GHpHra TYKHALUKLI) Npouece HHH
€, STpH UH3MK EpAamuia KypuG uHKamus. Mo.nexyna.napuan GUpHH MHT
MapKa3HHH ¢hapasuil paBHIIA2 KOOpAHHATaNAP GOLIMIA MOA/IALITHPAMHS,
HKKHHYH MOJIEKYJIAHHHT MapKasuHH r VK OViinua kyuapy, pe6 dapas
kunamH3. MKKHHUH wmonekyna e, =e¢; OGOUIIAHFHU KHHETHK SHeprus
3anacura sra Gy/araHy Xo/a YeKCH3NHKJaH GHPHHUM MOJIEKYJiara TOMOH
IyHanuwpa yuu KesnaétraH 6yscud, DupHHuM MOneKynara sikuHaauwiap
9KaH, HKKHHYH MOJIeKysa TOPTHIUHLI KyuyH TabCHpH ocTvia ToGopa op-
146 GopyBuM TeaMuKk OuaaH XapakaT kuaagd. HaTxaga MoJexyJaHHHr
¢, KMHETHK BHEPrHfCH XaMm OpTajH. JIeKHH CHCTEMaHHHT € Ta TeHr

6yaran e =g, e, TYHy SHeprusacH yarapmaiian (HKKHTa MoJIeKYn1a CHC-

TeMacH 6epK cucrema;mp) YYHKH ailHH BaKT/A €, NOTEHIIHAI SHEPTHS Ka-
Maaau, MKKUHYH MONEKY/a KOOPAMHATACH r, Gyﬂran HyKTaaaH yTranja
TOPTHLLIMIU KY4napH HTapHLI Kyysaapu 6unan aamaiaaH, 6yHHHT oknubaTupa
MOJIEKYJIAHHHT Te3/HIM Te3 Kamasaju (MTapHILMLI COXACHAA &, SFPH YH3HK
MYJ@ THK KETaaH). &, NOTCHINAJ SHEPrHst CHCTEMANNKT &, Tynmg SHeprus-
cHra TeHI 6ysn6 Kom‘au nailTaa MoNeKyJaHWHT TEe3JIHIH HOMra aiinanajy.
By naiitpa Mosekysanap Gup-OupHra SHI SIKHH Kejaau. MoJgexynanap
6Hp-6MpHUra SHI sIKMH KeJraH LLapoMT/a YJ/IapHUHT MapkasjapH opachia
KOJITaH SHT KHYHK d,; Macoq)a MOJIEKYNAHURT 3()PEKTHB JHAMETPHAZH
n6opat 6ynann. MoJsekyna TyxTaranjaH KeilMH 3ca XaMMa XojpHcaJap
TecKap! TapTu6ia coaup 6yjajgu: aspaio MOMNeKYy/Ja HTapHUIMLI Ky4uH
TabCHPH OCTHAA Tobopa opTHO GopyBun Te3nHK 6MAaH XapakaT kHJajH;
KOOpAAMHATACH r, GYyJraH HyKTafaH yTrau, MoJeKyJjara YHHHT xapaxa-
THHH CEKMHJIAIUTHPYBYH TOPTHWI KyyH TabcHp Kkypcata Gowdaiian Ba
HHX0AT, AacT/abKM e, KHHETHK SHEpTHA 3anachra TeKr sHeprua Oujan
YEKCH3NHKKA Kapal KeTajH.

264- pacMaH KypuHuO TYpnOaMKH, MOMeKyJsa ¥3 XapaKkaTHHH Kar-
TapoK €, SHEPrHa 3anacH 6WaH YEKCH3NMKAAH GolujaraH Xo/jaa MoJe-
EYJaNapHHHT MapkasnapH siHa XaMm SKHAPOK Kesap 3KaH, fAbHH yJap
OpacHarH MHHHMaJ Macoda d, aBBaJrMAaH KHUYHMKpOK - 6ysap 3KaH.
lllynaaii kuan6, MoJieKy. aNapHuur SdeKTHB NHAMETPH:: yAapHHHT Vp-
7a4a SHeprHAcHra Ba, GHHOOapuH, TeMnepaTypara 60FMK 9KaH, Tem-
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nepaTypa KYTapuiMmu OGuian MO/IeKY IANAPHHUHT S{xpeKTHB d nuameTtpu
Kamasiid, OYHHHT HaTHXKACHAA SPKHMH IOTYpHII AYJHMIIMHT A ypTaya yasyH-
auru opragu [(111.7) ra K.].

Movekynanap ypracupard ¥3apo TabCHPHHMHI HAeas ra3 XOJNaTHHHHP
TeHIJIAMAaCHHH YMKapuwifa (apa3 KMIMHTaH xapakTepu 265- pacmaa Tac-
BHP/IAHraH MOTEHIHA/ SrPH 4HM3MKKA MOC Kenlagh. Mosekynanap opacH-
xard Macodanap r, gaH Karta 6y.ranja e, ysrapMadid, LUyHHHT Y4uyH
6y X013 Ky4 HOAra TeMr Oynagu. r =r, Gyn-
ranfa e, YEKCH3JMKKa aitaHuG, MOJeKyansap
MapKasNapHHH r, JaH KHYHK Macodara skHH-
JallMILra TYCKUHIMK KWJIYBYH MOTeHLHas Gapbep
xocun Oyaapd. [asna mosexyJnanap opacHiaru
ypraua Macodanap etapiu gapaxajga Karra 6y.-
raijaruia WyHAai COAAANALUTHPHIrAH MyJo-
Xasarap ypuHau Gynaau: r KatTa 6yaraHpa 264-
pacMAaard e, SCpu uM3MK KyA3d ETHK KeTajy,

HaTHKAAA ng =~ 0 6ynagn. MoJsekynanap opa- 265- pacu.

cumard ypraya macoda KamafraHu CapH, AibHH

ra3 3HYJMMH OPTrAHM CapH MOJIEKysanap OPACHAA TOPTHLIMUI Ky4/iapi-
HUHT ponu ToGopa optapu. IOxopuaa Kypu6 yTraHuMH3geK, aiHu
BaKTAA ra3 sranial TypraH XamKMHUHT MOJIEKyJlanap XapakaT/iaHagu-
raH KHCMH KaMasjH.

By afiTuarannapuinr xaMMacujaH ILyHaa# xysoca YHKAZUKH, 3HU-
JMK KaTTa 6yaraHja rasjapHUHC xapakTepHHH TYrpu wudoja srtamguras
TeHlAamMa, GUPHHUYMIAH, MOJIEKYJaJapHUHT OHD-OGMPHHM TOPTUINMHH DA
MKKHHYMAAH, MOJieKyJanap MabJyM YeKAM XYCYCHii Xammra sra sKaii-
JIMFHHK XMCOOra OMHLIM Kepak.

Cp'

118- §. Ban-ugep-Baasibc Tenraamacu

Pean raayapHuMr xapakTepuHH HQoAa 3THUI YuyH OepHaraH xyga
Kyn TeHrsamasap uuuya Ban-gep-Baanbe TeHrsamacH sHr copaa Gyau-
wy Gunan Oupra yaa AXiWM HaTkanap Gepap 3kaH. By TeHrama
pV,, = RT tenrnamara TysaTvanap KHpUTHIU [1yH GHAQH XOCHI KH-

JAuHran Oyaub, Ky#Hparuda KypHHHLIra 3rafup:

(p+-v‘;—> (V. —b)=RT, (118.1)

KM

6y epaa p — rasra Talkapuaan Kypcatujiaétran 6ocHM (6y GOCHM ras-
HUHT HAMLI JeBOpJapHra kKypcaraguran Gocumura Teur), a sa & — Bau-
nep-Baanbc moumuitnapu 6YauG, xap XA rasnap YYyH Xap Xua KHil-
Martra sra; 6y kuitMatiap Taxpuba #tyau Gunan Tomunagu. Arap Gocum
KBafpaT MeTpra HbIOTOH XMCOOHAA, Xa)KM KHJIOMOJra Ky6 MeTp KuCO-
6uaa udoganaHca, @ NOMMHMHHMHT  {JIUaMJIHTH H-Mi/kcmoas®, b ponMuit-
HUHT  yrgamauru sm®/kmoas Gynapu. Babsan a joumuit am- 4/ mors®
OunaH, b pouMuit 3ca a/moab OunaH Xam HpoganaHagH,
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b nonmnit Monekynanap yiyamnapu uekau 6yaranu Tydaiinu xamm-
HHHT MOJIEKYJ/1afap XapakaT KHJIOAMaijuraH KHCMHHH anugJaiau. By
AOMMHl MOJIeKyJianap XaXKMHHMHT TYpTJaHraHWra GapaBap, ILYHAail
SKaH/HMTH KyAuaard MyJioxasanapfian Kenu6 umkapu. Manmmna daxar
HKKHTa MoJsiekyJa 6yicun. By MonekyJanapaaH McraraH GHDHHHHT Map-
Ka3u HKKMHYM MOJIEKYJIAHMHI MapKasura MOJIeKYJaHHHT d JuaMeTpHAaH
KUYMK Macogara sikMH Kesa ojMaiiy (266- pacm). llysaail kuom6, Mk-

KaJla MOJIEKYJIaHHHT MapKasnapu paguyci d 6yJ-

e ~ rad cepuk Xammra, ’bHH MOJIEKYJIaHHHT CaKKH3-
! Ta XaXKMHIa TeHT XaXKMra KuposiMaian. bynu 61uTTa
: ea MoJieKyJaara nuc6atan xucobiaraHpa yHra Moe-
KYJAHHHT TYPT/IaHraH XaXMHTa TEHT XaXM TYFpH

N L kenanu. Onatna, MoJekynanap xyopT-kygrtn 6u-
- JaH TYKHAWraH{d y4yH (GMp BaKTha yyTa Ba yH-
266- pacy. JAaH KYNpoK MOMNEeKYJNaJapHHHI TYKHAIUHUI SXTH-

MOJIM KyJAa KHYHK), Oy Mysoxasanap MoJjeky-
NaNapHuUHr Xap Kaujai KyqpTH yuyw TyFpuaup. DyHpan wynpai xy-
JI0CA UMKAJMKH, T'a3 MOJieKYJaJapUHHHT Xap Oupura Huc6aTan xucoG
KWirakaa yniap GHTTa MOJEKYJAHMHT TYPTTa XaXKMHra TeHr XamMAa,
XaMMa MoJIeKyJasap 3ca yJapHHHT OyTYH XaxkMura TYprT OapaBap Ke-
NajHraH xammja Xapaxat Kuiaa oaMaijh.

a/Vi, Ty3aTMa MOJeKY./1a.1apHUHr Gup-GupHra §3apo TOPTHILHIIH TY-
daiin xocun Gfaagurag p, UKW GocuMuM udonanaiinu. Arap monexy-
Janap ypracujaru y3apo Tabcup TycaThaH iyKk O6yauG konca 3aM, y
X0aa TasHM Viua XaMAa cakJ/al KONMHIL y4yH Taluky GOCHMHU p; HYKH
6G0CMMIa TeHT MHKAOpAa OPTTHPHIUra TYFPH KearaHn Gynap 5AH. p; HUHP
XaXXM KBaApaTHra TECKapd NPOMOPIHOHAN OYMHIUMHMHT cabaCjapd Ky-
winparauagip. Mosekysanap opacuiard TOPTHIUWLI KYyd/japu Macoda op-
THWH 6WIaH Te3 KaMairanjuru cababmu OGupop r MacodpajaaH Gowwsnab
MOJIEKVAa/1ap opacHJaru y3apo TabCHPHM MYTJako 3bTHOOPra oJsMaca
xam 6ynapu. r Macoda MOJEKYJasp TabCHP paauycH ne6 artajaim.
r paguycau cdepa MoJekyJsp TabcHp cdepacu fe6 aranamd. laspa
¢apasuii 6Mp TEKHCJMK YTKasamus (267- pacM) Ba rasHMHT Gy TeKHC-
JUKHHHT HKKW TOMOHMAa €TraH KHUcMmaapH OMp-6MpUHH KaHAal Kydy OH-
Jal TopTHlnHM 6axonad KYpHILTa xapakaT KulaMp3. By Ky4HHHT CHPT
GupJIMrHra TYTPH KeJaraH KHAMaTH WukH 60CHMIa TeHr
6yaanm. r

dapasnil TeKHCJIMKIAH Ham TOMOHJAA TypraH Mose-
KyJanapHUHT Xap GUPHHM TEKHC/IHMKAAH YHT TOMOHAa
TypraH MoJeKyJaJapHUHT Ma3Kyp MoJieKyJa aTpog-
Ta YM3WIraH MOJeKYyJsip TabCHP CepacHHHHT TeKHC-
JUKAAH \apura YTHO Typran KHCMH JOHMpacH HYuaa
Typranjapu yaura topraiu (267- pacmga 6y MoJeky-
Jajrap KpecT OHiaH Gearunanran). bynpaii moneky-
JlaJlapHUHr COHM Ba, 6MHOOADHH, TEKHCJHKAAH 4ar To-
MOHJ2 éTraH MOJIeKYyJaJapHUHT Xap OupHra Tabcup
3TYBYH KYu Xa:KM OMDJHTHAATH MOJIEKYJIaJlaDHHHT n I
COHMra MpOoNopUHOHANAMp. TeKHC/AHKAAH Yan TOMOHJA 267- pacm.
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TVPTAH MOJEKYyJAJIapHHUHT  KAJAMILMUCK ¢ 6YaTAH KaTnaMra TYIaiuras-
JUPHTACINIA TCKHCINKAH )"/lll‘ TOMCHAa Typral MceJeKkyJlasiapHUHT TOp-
Tl KYyuH TabCHP KHNaiM. By MonekysajlapHHHT COHH XaM n Ta mpo-
nopwionangup. Ulynaait kuanb, rasHUHr 6Mp KUCMH MKKHHYH KHCMH-
HN TOpTalnrad Kyu Ba OWHOGApMH, HYKH OOCHM n® ra NpONOPLHOHAA
Gyaub uMKIM. n COH ra3 X@XMHra TecKapu NpONOPHHOHAN GyJaraHu
YUyH, HUKH 6OCHM Xa)XMHHHI KBaJpaTHra TeckapH NponopuuoHan G6y-
Janu.

(118.1) Tenrnama OHp KUJAOMOMb Tra3 YuyH €3MAraH. z KHJIOMOJb
rasra Moc KeJyBuM MXTHEPMH m Maccasu (z = rm/p) rasra ouj TeHrJia-
Mara YTHID yuyyH Viua IIAPOMTAA Z KHJIOMOJb ras z MapTa OPTHK XaXM
SrasiallMHH, SBHH

V=2,

6yMinMHA XHCOOra oAMII Kepak.
(118.1) pa V , ypuura V/z Kyiu6, Kyiiupard TeHrJaMasK TonaMua:

(p—l— ;—Z;—f)(zz—-b) = RT.

l

by Tenrnamanu z ra KynaiTupué Ba Kyinparu
a’=z%; b’ =2b (118.2)

GeJsrn/iapii KHPHTHO, z MoJjb rasra odp Ban-gep-Baanibc TeHrnaMacHuM
XOCHJI KHJ1aMH3:

(p+ %) v =0y =2RT. (118.3)

Bau-nep-BaansCHUHT z KWJIOMOJTa OMA JOHUMHINApH @’ Ba O’ xapdaapu
Gunan Genrunanrad. By poumuitnap GuiaH @ Ba O opacuuars Gorja-
unw (118.2) myHocaGaTniap opianu Gepunany. @ HUHT VAYaMIMTH #- MY,
U’ DOMMHUITHMHT YJYaMJIMMHM XaXKMHHHT Y/amanry GunaH 6up xua,
Ban-aep-Baasbc Tenrsamacu raanapHUHT xapakTepunu (98.14) renr-
Jiamara Kaparasfa KaHyaJuK sixiun udomanawuHu 10- xkansansa (on-
JIMHTH naparpadra KapaHur) KeATHPWIraH MabJyMoT/iapra kapab ¢Hkp

JOPHTHII MYMKHMH. JKaJBaJHUHI YuHHUM YyCTyHHIaA (p -+ 3—2) V—o)n

MHKJOPHHHP KUiMaT/japy, WKKHHYM YCTYHMAA pV HHUHT KuiiMaT/iapu Ges
pWiraH, MKKana ycTyHAAard KHiiMaTiap XaM a30T TasHHHHT Gup XHJa
maccacH yuyH Gepuarad, JKameanpas Kypunu6 TypH6aMKH, Bau-nep-
Baanbe Tenrsiamacu skcnepuMeHT HaTikasnapura (98.14) Tenrnamapan
Kypa aHua sXIUMPOK MOC Kesaju.

3numiry Kamafirapga 6apua pean rasnapHMHP Xoccajiap Mjheas ras
XoccaJiapura SIKMHJAUWIraHd Y4yH, Xa)XXM UYeKCH3JIMKKa MHTHATaHparx
Jnmntia Bao-nep-Baannc Ttenrnamach (98.14) Tenrnamara aiinanafu.
byHra MILOHY XOCHJ KUJHMII YuyH, pV KynafiTMa TaxMuHaH yarapmaif

1 (118.3) ra Guuoan Gy KaTTanAMK JOMMHA OYNHLIE Kepak.
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KoamumuK xucoffa onmok xamma (118.3) tenrnamapa p Ba V nu kasc-
fi@H TaWKapHra 4YMKapMOK Kepak:

VL) (1-F) = eRT.

(118.3) Tenrsiamana xaBciapHH o4HG 4HKHG Ba XOCH. Gy.jraH ugo-
nauu V*® ra xynahtupu6, Ban-gep-Baanbc TeHr/amacHHu

pVE —(b'p + zRT) V2 +a'V = a't’ (118.4)

KYPUHHIIrA KeNTHPUII MyMKHH. Xocua 6yaraH 6y Tenrsama V ra Huc-
Gatan ‘KyOHK TeHrsiama 6Y.u6, YHHHT KosddbuuuenTnapu p Ba T napa-
metpnapra GorsHK. Kosdduunentnapn xakukuhh 6ynra o3on Xxagau ky6
TeHIJIaMa yura euuMmra sra 6ysazu. KoadduuueHtnap opacmmaru MyHo-
caGaTHHHI KaHjad Gy MILKra Kapab yyana eyuM XakHgHi OFJHIUH Exu
6utTacH xakHKui, KOJIraH HKKHTACH KOMILIEKC GV/HIIH MYMKHH, XamM
dakaT XaKMKuii GYyNa ONraHH YYYH KOMIJIEKC eqyHMJap (UMK MabHOra
sra smac.

268- pacmja TemnepaTypaHUHI OUp KaHya KuiiMaTiapura oup Bau-
Jep-Baansc usoTepmanapu TaceupaanraH. Temnepatypa T’ 6yau6, Go- .

CHM p’| naH p’, raua coxana ¥arapranpa (118.4) Tenrsiamauuur koadur-
HHEHT/apH WyHAAH OyNafMKH, YHUHT YdYaia euyHMH XaM XakHKHi
6ynamu, Gocumnaap kHAMaTH OGolikaua GYaraHga yHHMHT ¢akat Outra
eUHMHTHHA XakukHit 6Ynanu. Temnepatypa KyTapuauwy GunaH TeHrnama-
HHHF y4Ta XakHKHA euumu opacuparn c¢apk kamasgu (77 sa T w3o-
TepMajapHH COMHWTHpHHT; T” > T’). Xap 6up MOZJAHHHT ¥3Hra xoc
6yaran Mabaym 6up T;\-p TemnepatypafaH Gowiab xap kaHpah GocHm-
na (118.4) tenrnamanuur ¢akat OMTTA eyuMH XakMKHil Oyau6 Kona-

Bepanu. T, TemnepaTypa KPpHUTHK TemMnepaTtypa ae6 aTazanu.

Arap Temneparypa opTtHpa 6opuJica, Tenraamaurur Vi, Vi Ba Vj eyum-
Jlapura Moc KeJayBuM HykTanap Gup-Gupura tToGopa SIKMH/AILHOG, KPHUTHK
HyKTaaa ycTMa-ycT TywagH, 6y sHykra 268-pacmga K xaphu Ounau
Gearunanrad. K HyKTa KpMTHK HykTa fae6 aTanagu. Teruud Hsorep-
Ma yuyH K nykra Oypuauul Hyxracuaunp. By uykraga (118.4) Tenrna-
MaHHHL y4aJla XaKMKHA eduMH Oup xun G6ynagu. KpuTHk H3oTepMara
K Hyxkraga yTkasuwiaraH ypHHMa Temre-
paTypa KpHTHK TeMmnepaTypara HHTHJI-
rai xoqma p’, p” Ba XOKa3o KecyByuaap
MUHTUNAgUral uMHTAup. BunoOapuu, 6y
ypuuMa Gapua kecyBuuJap kabu, V yxu-

ra napaJjsiesiup, UIyHHHT Y4yH 3—5 X0CH«
Ja K HykTaga HoJjra Ter. Y;w,aﬂ Tau-
KapH, OypHaHMIl HYKTacHpa (%,—’T; HKKHH«

4YH XOCH/A HoJra TeHr GY/HIIH Kepak.
(118.1) Tenrnamanu p ra HucGarau

268- pacm. €4aMu3;




RT
p=v—me—' V;M' (-1]85)

By ndopann ¥V, OViwua auddepeniinaniaimmus!

dp _ ___RT __, %
dVy, (Viu —0) Vﬁu '
dp _ _2RT ___6a
dVﬁM (VKM —b) V:m
Kputuk nykrapa, swud ynapra T =T, , V, =V, o xuimar-
sap kyitnarappa Oy ndomanap Houra aijjlaHuluy Kepaki
RT 2a
=0
(VKM,Kp —b)? + V?m.xp !
2RT;(;) 6a
7 Y =0.
KMKp T ) VKM.Kp

By Tenrnamanap K mwykTa yuyH @susaram
_ RTyp a
Pyp = V -5 V2

HM.KD KM.Kp

(118.5) Teursama 6unan 6upra P, V., .~ ra TKp HOMabiyMJH y4-
Ta TeHTNaMa XOCHJ Kuhaau. DBy TeHrsamanap CHCTEeMacHHHHT e4HMH

KyHHjarnya;

vKM.Kp: = 3b’
_ a
Pro = 2757’
_ 8a
kp~ 276R*

IHynnain xunu6, Ban-nep-BaanbCHUHr a Ba b nowMmiiapuny. GHaran
XON1a KPMTHK HYKTara termwom V. ., P, Ba T xaTTasuknapan
TONMII MyMKHH SKaH, yJap KPHTHK KaTTaJlHMKJaap ne6 atanap.
AKcyHYa, KPUTHK KaTTaJMKJApHMHT MablyM KMiMaTtaapura xapa6 Bawu-
gep-Baannc JOMMHANADHHHHT KHAMATJApHHH TOMHIL MYMKHH,

KpuTHK KaTTaJUKJIApPHUHT Hdojanapuaan

3
pnp VKM.Kp - FRTKp
9KAH/MIH KeJUG YMKAAW, BaXOJIOHKH HAeas Ta3HHHT XoJaT TeHIJaMa-
cura acocas

pup Vm\-..np = RTI(D
TEHIIMK Oa)KapW/NLIM KepPaKk 371H.
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119-§. Fkcmepumentan naorepmManap

Vsorepmany Taxpuoa iiysiy GuaH TOMMILI yuyH a3 Xo/naTWiaard Mof-
Ja oMb, YHM CYpHJIQAMIaH TOPLUEHIH HAMLI Hyura couuin (269- pacwm) sa
cekyH cHMKa Gouialu Kepak. By BaKTAa MOAJlaHHHT TeMmnepaTypacu y3rap-
Mail KOJIMIIMIa axaMusT Gepno TypuO, 60CHM Ba XaxKMHH Oup BaKTIa Kaij
KHaa Gopuin Kepak. Dynpail TaxpubanapiaH KpUTHK TemilepaTypanap-
JaH MacT TemnepaTypanapja OJMHTaH HaTibkanap 270- pacmpa KypcaTui-

D
Mawa-
remp
S !
' “h
-————
d l >\
Yo Vr
269- pacwm. 270- pacm.

ran. Jlactia6 xaxM KaMajiuuii GUaH rasHUHr GocuMH opTagul, my 6unan
6upra usorepmaHMHr OGopuwM Bau-gep-Baanec Tenrnamacura xyga moc
Kenanu. JlekuH xaMHUHT Gupop V KuiiMaTHaH GOLLIA0 KCIepHMEHTa
uzotepma (118.3) Tenrnamara 6yiicyHMail Kyaau. XaKMHHHT 10y xHiimMa-
THAaH 6owsa6 WaMLgary GocuM Yyarapuuid TYxTaiiad, 6YHAA MOAAAHHHE
¥3u 3ca OHp KHHCJIH OysaMmail KONagu: rasHUHr OHP KUCMH KOH-
JeHcauHaAnaHub cyOKJHKKa ainaHagu. Mopjna MKKHTa (pasara: Cyiox
Ba ra3 dasacura axpaJjagd. XaxM sHajga kamasg 6opraH capu Momjha-
HUHT ToOopa KYNMpoK KHMCMH CYIOK (asara ytagu, 6y YTHlI npoumeccHaa
6ocuM y3rapMaii TypagH, pacMaa 6y GOCHM pr.s OMaH GenTHJAHTaH.

MopauyHr KoHJeHCAUUAMaHUO, CYIOKJMKKA ailJaHHII OpOLEecCH Ta-
Mom Oyurau (xaxMm V, kuiimatra spuiranga wyspaii 6ysnamgm), Xamm-
HUHT OYHJAH KeAMHTH KaMaiuwupa GocuM Te3 opTagu. Bynma wmaotep-
ma aHa (118.3) Tenrnamara taxmuHaH GVficynagu. UW3oTepmauuur 6y
" KHCMHTa TETHUIIM X0JaTJapia MOAJa siHa OHp YKMHCJM GYJ/iamH, JEKHH
ra3 xoJjarupa sMac, GajKy cyloK xoJatna 6ynagu.

[Mynpait kumu6, Ban-pep-Baanbc TeHrsiamacu MOJJ@HHHT ra3 xoJja-
THHUTHHA 3Mac, 6a/KM MOAJIAHHHT CYylOK XoJlaTra YTHII [poueccCHHU Ba
-CYIOKJHMKHHHT CHKWIHIL TPOLECCHHU XaM TaBcudaijy.

JKcnepuMeHTaJ] H30TepMaHu BaH-fep-Baannc M3oTepMacura cosiuii-
THpHIL Iy HapcaHH KypcaTaguku, 6y H3oTepMasap MOAJaHHUHT Oup da-

1 Temmnepatypactt KPATHK TemnepaTypajaH macT OyJaran ras xoJaTHAarH MoAA2
Gav3an Oyr fel atadanu.
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3370 X0J1aT/idapura TErHLJIH KUcMJapla aHya sXUWM yCTMA-YCT YYLIHG,
MOJIAHHHT MKKH (hazara KaT/iaM/laHHLl COXacHAa MYTJaKo xap xua 6y-
namu. By coxana Ban-gep-Baanbc n3otepmacuparu S mrakaumpard 6y-
KWJIHIITa SKCIEPUMEHTal H30TepMajia TYFPH UM3HKJM TOPH3OHTaNl KHCM
moc Kenazu. TYFpH uM3HkAn 6y KHCM IIyHZAail »KOHNallanvkH, S wak-
apaary 6ykunuin kampab érran F, Ba F, 1wo3jap 6up xua Gjna-
M (270- pacm).

M3oTepMaHMHI FOPH3OHTaJ KUCMHra TerHLIIH X0JaTjapAa MOLJAHHHT
cyloK Ba ras asanapd ypracuia MyBO3aHAT 103aTa KeJaJH. Y3MHHHT
CYIOKJMI'M GMaH MyBO3aHaTAa TypraH ras (éku 6yr)Tyiiunrau 6yFr
Jae6 aranaau. TaimHan GUp TeMnepaTypajia MYBO3aHAaT aMaJjra OLUMIIN
MYMKHH 6y/rad pr.s 60CHM TYiuHraH OYF OGOCHMH (EKM 3JIaCTHKJHIH)
neb aranany.

Bocum pre OYaranma raa xonaTmpars Mogma srasnab  typrad
xaxM Vr 6unan GenrunaHran; V, —O6ocuM xyAaH WyHAail 6yaranaa cyok
X0J1aTJard MOJJAHMHT XaXKMH. MOJIAaHHHT GHPJHK MacCaCHHHHT Xa)KMH-
HH coamiTHpMa V' xamMH je6 araiiMps. Y X0JZa MOJJAHMHT Macca-
cn m ra TeHr 6y.araHza TyiuHran GYF Ba CYIOKJIHKHHHT 7 Temnepary-
pa Ba pr. COCUM 1UAPOMTHAATH COJIMIITHPMA XaMMJapM Kyiinaruua
6ynanu:

V’6= Vr H V’ =l.2_.
m ¢ m (119.

XaMHHBHI' OpaJMKAArd Xap Kanpaih V xuitMatupa (271- pacm) mox-
JaHMHT MaccacH m, GyJraH KMCMHM CYIOK XOJaTAa, MaccacH myg GyJrau
KucMH 6yF xonatuaa Oysagd. BuHOGapHH, CYIOKJMKKA V' m. xamwm

Tyiunran 6yrra sca V' mes XaMMm TYFPH KelaaH. By MKKana XamMHHKT
puruHaMcH V. xakmra TeHr. 6y.MIM Kepak.
4 4
V =Vn+V' ms.

Bynra commutipMa xaxmiaapuur (119. 1) ndopganapuun «yinG sa
m MacCaHu m.~+ms HUFHHAH OWaH aJaMaliTHpHO, KYHHAATHHH TONAMM3!

V =y M +V ng

Cme+myg T me+mg’

6yBaan

me _ Vo V_ ¥ 1
mg V—y, %' i
bunoGapui, MKkM dasann xo.nataa
CYIOK/JMK Ba TyiiMHran GyF Maccasapu-
HUHT HHCOATH XONaTHM TACBUPJIOBYH HYK- -
TA4 H30TePMaJiarM TOpH3CHTaJl KHUCMHH e

" Xt oy
6yM6 XOCHA KHJTaH KeCMaJsIapHUHT HHC - I I |
6aTHra TeHr. ! | '
| ' 4
272- pacmza TeMmepaTypaHHHr GHp ] l —
KaHYa KMAMaTiIapura oua skcnepumedtan - VeV ¥
u3otepManiap Kypcarunarad. Pacmgan ky- 271- pacm.
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pvHuG TYPHOAMKH, TeMnepaTypa KyTapumuwM OuiaH HM30TepPMAHHMI ro-
PHSOHTAaN KHCMM KHCKapagud Ba Txp KPHTHK TemmepaTypaga 6y KHucM
HyKTara aisiaun6 konagu. Illynra MyBoHK paBULIA2 CYIOKJIHK Ba T§-
AWHPAH OYFHUHT COJIMUITHDMA XaXMJapH dhapku Ba, GHHOGAPHH, YJAAPHUHE
suuuKaapy  apxu kamasan. Kputuk temmeparypafa 6y capk 6yryH-
nail hyxonaau. AfHM BaKTAA CYIOKIMK Gunad GyF opacHparu Xap KaH-
Aal- dapy xam iyxonagu. CylOKAHK Ba TYAUHraH GYF 3UYJIMCHHHHT TeM-
nep’a;ypara GoFnaHMIL 3rpyU YH3MFH 273- pacMaa KypcaTH/TaH.

(7T ") A
—'——\, 7
7 R A
.- r
oL A - V
Ve Yr .
272- pacm 273- pacm.

272- pacMfaH KYpHHALHKH, TYAHHraH GyF GOCHMH TeMmepaTtypa Ky-
Tapuauiu Gunan opTHG GopHG, KPHTHK HYKTala p,, KHiAMartra spHlua-
IH. pr. HUHT Temmeparypara GOF/anull 3rpH yuaufu 274- pacMpa kyp-
caTunrad. IrpH YH3HK KDHTHK HYKTaja Tyraifliy, YyHKH KDHUTHK TeM-
nepatypajaH IOKOpPH TeMNepaTypaiapia TYiHHraH GYF TYWYHYaCHHHHI
MabHOCH HYKOMa H. STPH UMUK YuJaHraH HyKTa ne6 atanyBud Tys, HYK-
tagan Gownanaau, 6y HyxTa TYFpucuaa ram 151-§ ga Gopagu.

Arap usoTepManapHHHT TOPH3OHTAJ KHCMJIADUHHHT YeTKH HYKTasa-
PH OpKAMH YH3KK YyTKasH/ica (272- pacM), MOLIAHUHT HUKKH aszand xo-
JaTNapH COXACHHHM YerapanoBud KYHFHPOKCHMMOH 3MDH YH3HK XOcHa Oy-
nanu. KpuTHK TemmepaTypajaH IOKOpH TeMmrepatypasapia MOAKA Xap

KaH#a#h 60CHM luapouTHAA GMp MuHCAM OYnagu.
Byniait TemnepaTypanapia MOAJAHH Xap KaHya
b,.s KHCTaH OMJaH CYHJTHPHG 6yimaiiau.

KpuTHK TeMnepaTypa TyWYHYaCHHH GHpHHYH
6ym6 . U. Menneneen 1860 itunga Kuput-
ran. Meugeneen 6y TeMmnepaTypaHH CYIOKJHK-
HHUHI afCO/MIUT KaiHall TemnepaTypacH Aed aTa-
raH Ba yHH CYIOK/JMK MONeKyjajlapH OpacHia
TYTHHHUII KyuJapH MAyKonafuran Ba CYIOKJHK
6ocum Ba y 3rannab TypraH xa»M xaHgail 6y-
JHIWMAAH KaTbH Ha3zap Gyrra aillaHuG KeTagu-
ran TeMmrepatypa Ae6 xucobnarad.

et K VHFHPOKCHMOH 3IPH YM3HK Ba KPUTHK H30-
7 TepMaHuHr K HyKTajgaH uanja 6ETraH KHCMH
274- pacm. (p V) nnarpammanu yy coxara 6ynaau (275- pacmz._

N —~——————=-"



MoppaHunr Gup XMHCJH CYIOK XOJaTJIdpH COX4CH KHA LUTPHX YHIUK
6unan Genrunanrad. bua GHaaMH3KH, KYHFHPOKCHMOH SIpH YHM3WK Taru-
Aa HKKH asanm xoJatiap coxacH €ragM Ba, HHXOAT, KYHFHPOKCHMOH
STPH HYH3MKAAH BA KPHTHK H30TePMAHHMHT IOKOPHIH TapMOFHAAH YHF
TOMOHJA €TaJMraH CoXa MOANAHHMHI OHp XHHCJHM Ta3 Xoaatiapuin udo-
Ranaiigy, OxXHprH cOXaAa KPHTHK H30TePMaHWHI VHC TapMOFH Taruia
€TyBUH KHMCMHM aJlOXHJa axpaTu6, yHH OyF coxacH Je6 atall MyMKHH.

275- pacM. 276- pacm.

DBy coxamaru xap KaHaail xonaT ras xomuzgars GOLIKA XO0JaT/apAaH iy
yHxaTaad dapx KHAapvkH, Oowipa OyHAail xonatTga 6yaraH Moaza YHH
M30TEPMHK CHKKAHZA CYloKJaHagu. KpHTHK TemmepaTypajaH MOKOpH
TemnepaTypajna 6HpOp xo/naTAa TypraH Mofja Xap KaHya CHKWIranjaa
XaM CyWlOKMHMKKa aiinanmaiian. 'as xonuparu xonatiapuu ras Ba OyF
Je0 axpaTHII OfaT TycHra KMpraH smac.

bup xonatpan 6owka xoaaTra yTdil npoueccH HMKKH ¢asanm coxa-
HH KecHO yTMmaiiaurad xuan6 TaHsnanca (276- pacm), cyiox XosaaTpan
raz xonatura (kM ras XoNaTHAAH CYIOK XO.aaTra) MOAJaHM HKKH (a3a-
ra axpanTHpMaciaH yTKasunl MyMKHH. DBy xonma yTuin npoueccupa
MOAJA XaMMa BakT Oup sKMHcAHM 6§16  KosaBepajM. '

120-§. V1a ryituiran Gyr Ba §yTa MCHTHATAH CYIOKAWK

Ban- sep- Baanne M3oTepMacHHM SKCnepHMeHTal H30TepMara COJIHLI-
THPMIUAAE 1Ny Hapcauu aHHKJIaAHKKH, SKCrepHMeHTaJ H3oTepma S max-
aupard | —2—3—4 Gykuamin Ypuura (277- pacM) MOAJAHMHI HKKH
cdasany xonatnapura Moc 6yaran TYepu uuaugan /—4 gucmra sra 6y-
snapu. bysra ca6a6 /—2—3—4 Gyxuaul Moc KeayBun OHP IKHHCAH

X0AaT/iapHUHr Gapkapop sMacsmruaup. Arap 2—.3 Kucmaa %f—/ XO0CHAa

MycOaT SKaHJAMTHHHM XMco(ra odcak, 6y KHMCMra OHA XOJMaTJapHHHT Typ-
FYH $Mac SKaHJWIHM paBwad 6yau6 Konaad. DBunoGapyd, 2—3 XonaT-
NapRaH KeTMa- KeT YTa onajuraH Mojja MyT/aKo Failpy Tabumii Xxocca-
Japra sra 6yjap 9AM: raa XaMH opTraja GocuM Kamafimacyal, Ot
KH opTrad 6ynap sgu.
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1—2 pa 3—4 xHCcMIapAa % xocniia Manduit, WyHuur yuyH mon-

maHuHr Gy KHCMJIapra TeruliM XOJaTJapH XakHKaTAa amanra OLLMLIA
MyMKHHAeK Tyionamu. [lapXaKHkaT, Mab/yM ILapoMT/iapaa Mopda Gy
KHCMJIapra MOC XoJatiapra YMHjan xam sra Gynand. Jlekun 6y xonart-
nap yHuaquk Gapkapop smac: Macanad, A xonaraa Gyfra yaur 3appa-

yacH TYLIOH AeryHua OYTYyH MOMAA HK-
4 kd ¢asara axpanub, B xonatra yTH6
A keTagu (277- pacMaa cTpesika GuiaH Kyp-
catuiran A-B ytmura xapanr). Iy
Kabn yHua/quk Gapkapop  GysiMaran
xonatnap MetacTab ua xonataap ae6
atanagu. [/—2 xonaTnapiard  Mojija
yTa MCHTHJTaH CYIOKJIHK je6, 3—4 xo-
Jarjapiard MoAjaa yTa TYHMHraH Gyr
Je6 aranapu.

Erapanua nacT TemmepaTypanapaa
Bau- zep- Baanec n3otepMacupars Gyku-
JIMUIHMHE MacTKH KUCMH V' YKHH KecHG

277- pacM. yTagn Ba wManduii GocHmaap coxacura

VTHO KeTagu (277- pacMparM macTKH

MsoTepMara Kapaur). PaBluankd, mMaH(Hiz 60CHM TahCHPH OCTHAArk Mof-

Ja CHKMAraH xoJiataa smac, Gajku uyaunraH xonataa Gynaau. Maw-

JyM LIAPOMTNApAa MOANAHUHT OYHAAM XoJlaT/apUHH XAKHMKATAA amaJira

ommpuir mymkuH. Ulynpalt Kuaub, nacTKH H3oTepPMaHMHT 5—6 KHCMM

yTa UCHTHACAH CYIOKJINKKA, 6—7 KHCMH 3Ca 4y3HJITaH CYIOKJHMKKA MOC
KeJaju.

MopgaaHuur mertacTabus XoJaTjiapM KaHJall [apoWT/apAa amanra
OLUMPH/IHIIM MYMKHH SKaHJHTHHHM KYpuO unmkamus. Hwmuu yTa TyiiuH-
ran OyFHH Kypn6 uHKULIAAH GOLLIAAMH3.

Arap Gyrna OeroHa apanaiuManap MyTJako 6y.amaca, 6YFHHHT KOH-
JeHCalNANaHuG CYIOKJHKKA alJaHuil npoueccH OolujaHa oJMaiau.
Tomud xocua OVJMIIM Y4yH XKYJAa Kyn MosekyJaJiap Oup- 6UpHra Cyioks-
JMKAArk MoJeKyJsajap opacHhard Macoganap kasjaii 6ynaca, TaxMHHaH
Vimanpail Taptubaarn wmacodasapra 6uMp BakTAAa SAKHHJAAWMIIM  3apyp,
6yHzail OyJduM 3ca MyT/aKo 3XTUMoajaH xonuaup. KoHpeucaius
j03ara Kequwd yuyH 6yria KOHJEHCalHst MapkasH Je® aTafayBud Map-
Kasnap Gynuwy 3apyp. By mapkasnap Vanapura sxuH yuHO Kesrau
MojieKyanapuu TyTuG onub, YJapHH KOHJeHCaudanaHraw dpasara Y-
Kasaad. Yaur sappanapu, CYIOKJHK TOMYHJIApH Ba aiHUKCA, 3apAAIH
3appaya.ap (MOHJIap) KOHJEHCAlHA Mapkas/iapu 6yna oJag.

[ynpait kuan6, arap OyF GeroHa apajawMajapfidH Ba HOHJIapAaH
‘AXWKIab To3asaHca, y Ma3Kyp TemnepaTypajard TYHUHTaH GYFHHHT
pr.¢ Gocumupan optHk 6yaran 6ocuMm oOcTHAA xaM OyF xoqaupa Typa
onagu. By xonar metactabui xonat Gynagu: akanam GUTTa KOHJIEH-
cayMA Mapkasd maiigo GyaraH XamoHo YTa TYHHHraH GyF xonaTd Oyau-
Jajd Ba Mojja MKKHM ¢asanu Xosnatra yTamu.

Amanga yra TyiiuHran OyF XOCH/ KWIHIL YuyH Ty#uHMaran Oye
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KECKMH KeHraiiTupunand. DyF Te3 keHraiiTHpuaraHpa Talikh MyXHT
6uJ1aH HCCHK/MK a/IMAIUMHMAlAH Ba HaTHKajna CoBHiAM. DyFHHHI Xo-
JIATHHY TacBUPJOBYM HykTa Oy xosija aguabarta 6yinaé xyuagu. 103-§
A KypcaTW/iraHuleK, afuaGaTa M3oTepMara kaparaHga THKPOK KyTa-
pwiaay, OyHMHT HaTxkacupa O6yr T, TemmepaTypara Mmoc OGyarad [/
ctabun xonargad (278- pacm) nactpox 7T,

.TeMnepaTypara Moc KenyBud 2 MeTacTa- P
6un xonatra yta ogaagd. DBynaait npo- }
neccaaH BuascoH Kamepacuga, abHH
34pAAJM  3appavanapHUHr  (Macanad o-
3appavyafapHHHr) W3JapHHH  KysaTHIura
MyJoKannaHrad ac6obna doiinananunagm.
Cys éxu cnupt OyFiapura TYHHHCAH XaBo
Bujbcon KamepacH MYMAA KECKHH KeH-
raiirupunand. HaTw:kaga xaso coBuiigu A
Ba OyF §Ta TYHMHTaH XosaTra yTap.
Kamepa uuura yuu6 KHpraH 3appaya y3
Hyauaa MoJMeKyNanapHU HOHJALUTHPAIH. =V
V1a tyiiubran Gyr 6y xocui1 6yarau 278- pacm.

HOHJIAp yCTHjA Maiila ToMuuaap Liak-
JHMJA KOHJAEHCAUHAIAHHG, SIXWM KYpH-
HaguraH M3 XOCWI KHJIafH.

OHAM VTa UCHUTWIraH  CYIOKJMK
XOCH/ KUMHMW LIAPOMTJIApPHHU KYpuO uu-
kamu3, Mupnatan 6yr  xocun  6ysuut \
(AbHH KailHaul) NpoleCCH  KOHAeHCalUs
TIPOLIeCCH KabH, CYOKJIHK Huugary 6erona
apajaiiManapia, MacajiaH, KyM 3appasa-
Py éKH CYIOK/HKIA 3pUFaH ras nydgak-
yajapuaa 103 GepullM MyMKHH. Arap ' v
CYIOKJUK KaTTHK OYyaraH Gerona apa-

JaiuMasnapiaH Ba Y3aupa spuraH rasnap- 279- pacm.

JaH sIXWHIa6 To3ajaHca, CYHOKJIMKHH

HCHTHW AyAM O6MNaH Ma3Kyp TeMnepaTypajard TY#vHraH  GYFHHHT
Pr.g OOCHMHIAH KHUMK 6yaraH Gocum/aH xonaTra KaHHaTuG io6opmac-
JaH YTKasvii MyMKMH. By xonar yTa HCHUTHATaH CYIOKJHK XOJaTH
6y nagu.

CyIOK/MKHHHT OfaTiard xo/aThnaH yTa HCHTHAraH XoJaTra YTHLM
279- pacMaa kypcaTunrad (ctpenka OusiaH kypcaruarad [—2 yTHwra
KapaHr). YTa HCHTW/IraH CYIOKJMK X0JaTH MeTacTaGun xosaTaup. YTa
MCHTH/IrAaH CYIOK/JHKKA KyM "3appacH TalVIaHca, CYIOK/IHK KaiiHab
KeTajM Ba MOAAA MKKU asanu crabun xonarra yrtamu (277- pacmpari
C-D yruwra gaparr).

CyloK/IMKHH, MacasiaH, CMMOGHM KyHMaaruua 4ysuil MYMKHMH: arap
cuMobra 6Mp yuH KaBwapnab Kyi#uaraH y3yH MU Haii GOTHPHUIMO,
KeiiMH yHMHT KaBiluapsia® KYHH/IraH yuHHH IOKOPMra KapaTHIHO CeKHH-
acta TaliKapura TopTu6 uYMkapuwsia Gouwiauca, y xonga OyHpaih Hai
nauna G6anapaury 760 mm jaH aHya OpTHK OyaraH cumoS yCTyHH XO-

A Ju/adiz/na
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CHI1 KHIMW MYMKHH. BunoGapuH, Haf numparu cuMobuu arMocdepa Go-
CHMHM KyuM aMac, GanxH MoJeKyJanap Opachaarn TYTHHHIU KYYH TyTHO
Typaay. Hait wungarn cuMOG uy3Hiras xonaTga, s'bHR MaHGHi GOoCHM
ocTeaa Gynany.

121- §. Pean rasupHr nuxu sueprusncu

Pean rasuuir mosexynanapi opacHiard yaapo TabCHp HaTHKacHAa
MOVIeKyJlanapHUHr y3apo E, MOTeHNMaJ §HEPrufCH 103ara KejagH Ba’
Gy sHeprus MoJeKynanap xapaxammmr E, xhHeTHK SHeprusach GuJan-
OMpra ra3HMHT MYKH SHeprHMACHHM TalUKW/ STapH:

U = E,+E,.

bna 6unaMu3ky, GHp KHJIOMOJE Ta3flaTH MOJIeKYJAJapHHHT KHHETHK
sneprusicn E,=Cy T ra Tenr [(102.8) ra K.], AbHH TemrepaTypaHHHT
thyHkumsicuaup. MostekynanapHHHr Y3apo noTeHuMan SHeprHscH —yJap-
HMHT Opachpar ypraua Macopara Gornmk. Ulywusr yuwyn E, noten-
1WA 9Hepris V ras XaKMHHHHI' ¢YHKnHUsacH GyauiuH KepaK buHo-
OapuH, peas TasHMHT HYKH SHeprusich 7 Ba V paH nbopaT MKKH napa-
METPHUHT (QYHKUHACH G6Yn1anm.

T'a3 keHrasérranaa MoJekyJasap OpacHAard TOPTHILMIL KYHJapHe
eNTHUI YYYH HII Ga)kapH/MWH KepakK. MeXaHMKazaH Mab/JyMKHW, HUKH
KyuJlapra kKaplwn Ga)Kapuirah MU CHCTEMAHMHI MOTCHIIHA/] SHepTHAcHHH
OpTTHpHILIra capp 6ynagu. Tawxku Kyunapra kaplin OGay@apuiaraH Hul
d'A=pdV npopa Gunan aHMKJaHTaH KabM, GMp KMNOMONL ra3 MoJe-
KyJajapy YpracHia TabCHp KHJYBYH HYKH KyuJapra kapiun GamkapHs
napurad v @’ A=p,dVys Wpopa KYpUHMILMAA E3WIMIUM MYMKHH, Oy
epaa p, — Ban- gep- Baanbc TeHrlaMacura GViicyHaaurad ras yuyH

ajV2, ra tenr wukn GockM. d'A HM MoneKynanap $3apo noTeHIHan
sHepruscHHuHr dE, oprTHpMacura TeHrniab, Kyiinaarn npoiaHu TOnamus:

dE,=pdVe= g dViow.

M
By udonann nnrterpanna6, £, notenunasn sHeprus yuyH :iyiupara
nposaHun TONAaMH3;
E —=— VL + const.
KM

P

Hnrerpannal AOMMHICHHHHT KHHMATHHH LUYHAAH TaHjal onvil  Ke-
PaKKM, XaXKM YEKCH3IJIMKKAa MHTHJraH BaKTAa JMMHTAZ WukH U sHeprus-
HUHT HboaacH Wieas a3 HYKH 3HEPrHACHHHHT Hdoaacura. ainiaHagu-
raH GyJcHH (XaXKM OPTraHAa XaMMa peas Fas/IapHHHT XOCCaNapH HACal
Fa3HWKHra IKMHJAWHILMEY 3caaTH6 yTamus)., By Mynoxasanapra acoc-
NaHHO, WHTerpajsall JOMMHHCHHH HoOJra TeHr ge6 ojHl Kepak, y
XONAAa peas TasHWHT MYKH SHEpPruacH Kyduparwya ndojananagu:

_ _a
Vw=CvT— g0 (121.1)
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OyHiaH KYpPHHAAMKHM, TeMnepaTypa K§TapUATAHAA XaM, XKM OpPTrauja
'XaM WuKH SHeprHs OpTap 3 KaH.

Arap ra3 TamlKn MyXHT OGMJIAaH HCCHKJ/IHK anMaiuIMaciad Ba Taiuku
uu GakapuaMacian Kerafica 8KM CHKH/ICA, Y XOTA8 TePMOAHHAMHKSHHHT
OUpHHYM KOHYHHra MYBOGDHK, FA3HHHT HUKH 3HepruscH Yarapma#t ona-
Bepuiud Kepak. JHeprusich (121.1) dopMyna OGusian aHukNaHYBUM ras
yuyH 6y Xoaja KyfAujard wapt OajapuaHILK Kepak:

AUy =Cy dT +—dVyu=0,
("}
6yunan dT sa dVi. HHHT HLIOpaNapH xap XWI IKAHJAHTH KeJHS uu-
Kaju,
BunoGapnH, OyHpail LWApouTAap[a ras XxaMmulua KeHrafraHga coBH-
IUH, CHKMJATAHAA 5CA WCHIIM Kepak.

122- §. )oyab—Tomcon sipextu

Joysb 6unan ToMCOH rasHH HCCHK/MK H30JAuUMAcHra 3ra G6yarau
Ba MuMia FOBAK Tycuru Gop TpyOKajaH yTKasraHupa raa TYCHK OpKa-
JH YTHOG KeHTalWILH HATHMXACHAA TemnepaTypack OHp 03 JarapumiHHH
nafikaraunap. Temnepatypa AT y3arapuliHHHHC HIPOpPacH GOULTaHFHY
6ocuM Ba Temneparypara kapa6G Maupuii €k Myc6aT GYJHILIH Ba, XKYyM-
NlafiaH, Hoara TeHr 6yaub KoauuwH xaM MyMkid. by xomuca )Koysib—
Tomcon sdbextd ne6 aranaau. Arap ras TemnepatypacH macaica
(AT <0), apdekT MycGat muopann ae6 xucoGnaHagd; arap ras Hcuca
(AT > 0), abdext Mauduit Huopasd ne6 xucobraHaiy.

Xoysi,—Tomcon TanpubacuHuHr cxemacH 280- pacmpa KypcaTua-
raH. [lesopsiapy MCCHK/IUKHHM )KyJa €MOH VTKasaiuran TpyGKa uuupga
rasHuHr Gapkapop (BakT yTHUM OHIaH V3rapMaiiiuraH) OKHMH XOCHJ
kHanHaau., Tpy6Gka wuMja Maila Tewuknaapd 6yaran TycHk (maxtagaH
KWIHHraH THKMH) 60p 6ynu6, MaHa iy THKHHAA GocuM 3SHT KaTTa p,
KHAMaTHAaH SHT KHUMK p, KMAMAaTHra Kagap ysrapraH. ByHuHr natu-
XacHaa ras KeckuH kenrajiraH. Taxpubana TemnepaTypasiap afiHpMacH
AT =T,—T, yaua6 Gopuarau.

la3uuur / Ba 2 kecumsap OGUNaH yerapaJsiaHraH KHCMHHH (pHKpall
axpartu6 onalinuk. a3 TpyGka MuKAa xapakaT KMJArauu capd 6y kecuM-
Nap kyua Gopagu. Bup o3 wakr yrtranaan keitvn 6y kecumaap MocC
pasuwga /° Ba 2’ BasusTnapra Keau6 xoaaH ne6 apas Kusnamus.
[a3uuHr yia MUKIOPH TYCHKAAH KeHWH TYCHKIAAH OJJHUHTHra Kaparad-
Ja KaTTapok XamM 3rajajaraid YuyH 2 KecHM [ KecHMra xaparaija
KaTTapok Kecmara Cumkuiay. [asuuHr ¢wkpaH ampaTHO OJNIHHTAH MHK-
JOPH yuyH TepMOJMHAMHKA GUPUHUM ACOCHHHHI TeHrJaMacHHH €3amu3.
a3 Tawki MyxuT OMNaH HCCHK/MMK asMalMaciaH (agua6atek) KeHras-
Au. HIyHuHr y4yH ra3 H4KH 3HEPTHACHHUHT OpPTTHpMAcH Tra3 ycTvia
Gaykapuarad Hwra TeHr GYaMwWK Kepak:

Uy—U =4’ (122.1)
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Ta3HHHT Ma3Kyp MHKAOpH yctvaa OaskapujaguraH 6y WiIHW  YHra
KYwHH 6yaran ras O6akapagu. [asHuUHT akpatv6 OJMHraH KHCMHTra
yan TOMOHHAH p,S Ky4 TabcHp kuaaaum (S—TpyOGKaHUHT Kecumu), 6y
KyY XapakaT TOMOHHMIa HyHairaH. YHT TOMOHJAH 3ca, Xapakarra
KApluH HYyHajsraH p,S Kyu TabcHp KuJagh. Harmka a rashusr 6us
TEKIUKPAETraH KucMM ycTnaa A’ uw Gaxkapunaau:

A" =p,Sh—p,Sl,.

/ /"2 2
= : — -
' V)
-—p'—> V' =Sl, -l;—l r—72-> V; ’5/2 : <i .
2 D2 !
2 A
280- pacm.

S/, xynaiiTMa rasHMHT KeHTalHUJaH OJJMH 3rannaé TypraH V, xax-
MH, S/, KynmaiiTMa 3ca TasHHHT KeHTafiTaHjaH KeiiuH sramiab TypraH V,
XaXXMH 5KaHJUTHHKM XHcoOra onu6, MIUHM Kyilinjaruya udoianamn MyM-
KHH:

A'=p,V,—p,Vs.
By udomann (122.1) ra xyiiu6, kyinparn MyHOCabaTHH TOnaMH3;
UitpVy=Us+p,Vs. (122.2)

[ynpait kuau6, JXoyar—Tomcon TaxpnGacu fuapontnaa rasHHHT
WYKH SHepruscu smac, 6anku xosar ¢yHkuuscu 6Gyaran U-4pV! kar-
TaJUK caxjaHap skaHl.

bHa kuaoMonn rasra oHMp xucobsap GamapamH3. Kenraiiranpan
KeiHH TasHMHI XaXKMH KaTTa GysajM, WIYHHHT yuyyH Oy rasHd eTapiu-
ya Japamajard aHMKJMK OunaH ujean ras je6 xucobmall MYMKHH.
Iyuuar yuyn p,V, uu RT, ra tenr peiinu, Uy,=Cy T, [e6 oMM MyM-
KuH. (F18.1) ra myBodHk,

RT a
v,=[R _ ¢ ly.
Pt [ww W]h

U, yuyH (121.1) ndonanu o kepak. By nboganapHHHI XaMMacHHM
(122.2) ra gyamus:

TV,
CvTh— i+ p— - = CyTa+RT:.

1 TepMomuHamukapa 6y Gymxuua rasga Gop GyAraH HCCHKAMK €KW SHTanbikA
ne6 aTanamu.
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YunHut gJUImiyBYUMHY KyHUAAruya &3uil MYMKHH.

RT\V, _ RT{(V,—b+b) R b
Vi—b Vi—b =RT\+ y 5

Byun xucobra cmub, AT HU TonmaMus: ‘

RTb
AT =TTy = cv—+R(’vT'b - T)

(122.3)

AT HuHF MIIOpacH KaBcAap WYMAard MGOJAHMHT HiopacH GusiaH
aHWK/IaHa[IH. Kyiiugary ‘waprt 6axapuaraiga HoJmHud ekt (AT =0)
Vpunau 6ynami:

RTyp 2 _ o
Vi—b ¥, (122.4)

(Vy, T,) Texucsmnkga (122.4) tenrnama 28 1- pacMaa TacBUpJIaHraH 3r-
pu uM3nk Ounan ucbopananagd. By srpm uMsMKHHHI HykTasapun 7T, Ba
V, napamerpnapHuar AT =0 6yJraH BakTHardk KHAMATJNapHHH aHHK-
Jaiiau. OrpH UM3HKJAH I10KOpHAa EryBuM Hykranmap T, Ba V, HuHr

AT >0 6yaran BaxTaard KUAMaTAapuHH, gbHU  3bdeKT MaH-
¢uit 6ynrangary  KHiiMaTJapyHH

aHUKAalIH (30PH YH3KKIAH 10KO- 7y -

pura Kapa6 kyuwiramjga Kasc L

MUKJard  OHPHHYM  KYLIMAYBYH 2

OpTajM Ba KaBc Wuupark mpoma | . __________

HOMJaH Karta 6Yan6 xonamu). O\ ars0 T
Orpn yM3MKJaH nactga &Tys-
un HykTanap T, Ba V| mnapa-
MeTp/iapHHHT  3dexkT mycbdaT
(AT <0) 6ynranpnarn Kuimartia-
puHu anMkAaiigu. (122.4) tenr-
JaMa 6unaH nopanaHysuu arpu b >,
UM3HK, HHBEPCHST STPH  UU3UFH

1e6 arananu. 281- pacm

Wynnait Knaud, sdhekTHHH T AT

MILIOpacH Ba KAaTTaJIUrd [a3HHHT A
6oulianFMy  TeMmepatypacH Ba
GownaHruy  xaxmu (ékH  Gormi- '
NaHFHY 60CHMH) OHJIaH  aHHUKJa- Marpua

Hagu. T, > 12)% 6yaranga so- I@PexT
(dekT xamumia MaHduii  6Ysa-

2 v
m. T, < % 6yaran  xosga =2/

ar<g =

GOIUJIAHFHY XaMKM eTap/Mya KaT-
ta Oyaranjaruia (sbHu  6oLu-
NaHruy 60CHM eTapJ/iMya KHYMK
Gy.ranaarvda) s¢gekT mycoar ,
6ynanu. 282- pacm.

Myedam
Ipgrekitt
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DowniasFuu xaxM (6ocuM) Taiiunan 6up kuAMaTtra sra 6yaranpa
AT xarranuk Gouw:anruy T, TemnepaTypara YH3HKJAM GOFJIMK paBHILAA
yarapaau (282- pacM). ['asHuHr GOWLJIAHTHY TeMnepaTypacH KaHua nact
6yaca, y Xoynb—ToMcon shdeKTH HaTHkacuAa IUYHYAa KYnpoK co-
BHIIJH.

Wynn gaiin xuau6 yramnskd, Koynb—Tomcon sddexTH acocan
Ta3HRAT MIEAJNIMKAAH YeTIanHuM Tydajiim 103 Gepaan, Mpean raa yuys
pV=RT 6ynamn ma (122.2) wapt

CyTy+RT=Cy Ty,+RT, -

wapTira aiinananu, 6ynaaH Ty =T, skaniuru kenm6 umkanm.

123- § l'asnapuy cyloaTupuw

I'asun cyionTupviu yuyn YyHH Ty, KPHTHK TemmepaTypajaH nacT
TeMnepaTyparaya COBHTHII Kepak. |l-)KalBaJHMHI HKKHHYM YCTYHHAA
6ab3n rasjap KpHTHK TeMmnepaTypatapHHUHI KMiiMaTaapH KeJTHpuaTan'.
Janpannan KYpHHHG TYpHOAMKH, KHCJOPOA, a30T, BOJOPOA, Ba reJuii
Kabu TrasjlapHH Cyl0K XOJatra YTKasuil YJapHHHF TeMnepaTypacHHH
MyJa KYn nacaiTMpHWHA Tanab Kuaafd. [aanapHu CyOJTHPHLUHHHT
CaHOoaTAa KYJIaHWAaJWraH ycyjanapuaad 6upn (JImpae MeTtopu) rashM

coBHTHIL yuyH JKoyan-—ToMcoH sthdexTHra acocnaHras.
IlI-karaan

Mopsa Kpntuk Temnepatypa, °C ATvocdepa GOCHMH mapoHTHAS
Kafiraw Temnepatypach, °C

Kucaopon . . . . . . . -119 —183
Asor ., . . ... .. — 147 —196
Bomopon, . . . . . . .. —240 —253
Fenwgt . . . . . .. .. —268 —269

283- pacMaa JIMHAe METOAMHMHT TpHHUMNHAN cxemacH Gepuaran. K
KOMMNpeCccopaa CHKWIraH raz X COBHTKHYAaH YTHO, YHHHT MuMja HHBCD-
CHsl HYKTacHAaH mact 6yaran Temmeparyparaua coBuitgd. a3 suaja
kenraitranga yKoyib—Tomcon apekTH HaTixacHAa HCHG KeTMaciaH
COBHUIM yYyH y WIYHYaJHK NacT Temneparyparaua coeutunagd. CyHrpa
ras M. A. MCCHKJMK aJMAITHPIHYHMHT HYKH TpyOKachia oKu6, lp
Jpoccedi-aH yTHG, KECKHH KeHrasju Ba HaTwxana coBuiau (6y epna
apoccesib Koysnb—ToMCOH TapHGacuparH naxTa THKHR Basn(acuii
yraiian).

HcCHK/MK anMalUTHPTHY MKKHTA y3yH Xap Xuwa auameTpau Tpy6Ka-
AaH n6opaT 6YJn6, GMPH MKKHHYNCHHMHT HYHTa KHDHTWICAH: MCCHKJ/MK
a/NMalITHPTHYHHHT yJuaMJiap KHUMKpOK OY/MIUM yuyH HKKaja TpyGka
cnupan KWaHM6 Ypanran. Hukn TpyOKaHmuur nepopJapH Hccmgmxuu

1 )Kanpamuiur HKKaja ycTyHMAa Xaw TeMNepaTypanapuMir sxauTAanran v‘,muar-
napy Gepunarau,
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AXWH YTKaszagurad xuamurad. Tawkn Tpy6ka 3ca HMCCHKAMK  JTrasMal-
'IHraH KuIH6 HlonsuMAnanrad. Arap Tpybkasnap 6yiina6 gacTnabku Temme-
paTypaiapH Xap XWa GyJraH rasjiap oKMMH Kapama- Kapiid HyHaJuuiza
OKM3WACA, Y XOJIAA HYKH TPyOKa JeBOPH OpKaJd HCCHKJMK a/Marlil-
HUIUM HATHXKACHAA Ta3NapHUHT TemilepaTypacH TeHIJVIalagH: HCCHKINIK
a/JMaWTHPrHYra KWPa€TraHja TeMNepaTypacH IOKOPHPOK 6yaran ras
HCCHK/HK anMatuTHpru4an yTa

Goprauu cap couii GopaaH, yHra — ) HA
KapwM KenaéTraH OKHM 3Ca aKCHH- . \nm
4a HCHIIH.

Kypuinanu  uwra TyLLall‘aH X

XaMOHO ra3 KeHraiiraiga temrepa- P
TYPACHHMHI NACAHHKLIK FA3HH CYIOJ- ‘hl_T’
THpUIL YyYyH KHUbOA  KHUAMaBAH.
Canruna cosutuaral Gy ras UccHy-
MWK aAMaLITHPTHYHKHT  TaluKu
TpyOKacura 1000pH/iag4 Ba HaTH-
Waga vyku TpyOKagaH apoccenra TOMOH OKaéTraH ras Gup 03 COBHii-
Au. [yHHHr yyyH Fa3HUHC Jpoccesra KenaétraH xap GHpP  KeilHHTH
YAyulM OAAMHTHCHra KaparaHjga mnacTpox Temicpatypara sra Gyjagu.
Illy 6unan 6upra, rasHMHT GOlWMAHFWY TemIlepaTypacH KaHua (acr
6ysica, Koyab — TomcoH 3ddeKkTH XHCOGHTa YHHHT TemmepaTypacu
IyHYa KynpoK nacaspd. DUHOGapuH, raspuHr Xap GUp KeHHHIH yayluw
KeHraifMILAaH OMH Y3WAAH OJMHTH yJyIura Kaparaija NacTpoK Tem-
mepartypara 3ra GyJaq¥ Ba YHAAH TalUKapH, KeHralrasga OJIAMHTHCH-
Aan kynpoy cosuiiau. Wynpait kw6, Tn Tynnaruugard rasHuur Tem-
nepaTtypacu Tofopa Kynpox Macasid Ba HUXOAT, TeMmmepaTypa LUyHUa-
JMK MacasJWKH, KeHradraHgaH KeHWH rasHMHT GHp KMCMH KOHJEHCauusi-
Nauub CyloKJIMKKa aitJlaHafH.

[aznapHu CyIOATHPHILIHMHT CaHOATAa Ky/a/JaHMUJAJUraH HKKHHYM yCy-
au (Knop meToxu) M Gaxkapraia ra3HUHT COBMLUM XOZHMCACHra acoc/aH-
ran. Cuguaran ra3s nopuieHH MaluMHara (qetanjepra) io6opunanH, 6y epna
Ta3 KeHrafin6 MuKH SHEepruAcH XucoOHra moplieHb yCTHAA Hiu Oaxapaju.
Harukana rasHdHr TemneparypacH nacaagu. By ycynsnm coeeT ¢uauru
I1. JI. Kanuua TakoMHAJAWITHPraH. ¥ TasHH COBHTHLI YYYH TOpIIEHAH
merangep ypuura TypOodeTaufiep, SbHH aBBAJ CHKMHJraH ra3 OunaH af-
JlaHMa XapakaTra KeJTHPWJIajuraH TypOMHA Huiaiian.

KafiHaur Temnepatypacu Mact 6y/rad cyonTH-
punrad rasnap [vwoap mauuinapu pe6 atanagurad
Maxcyc KOHCTPYKUMAJIM MAMIL/IApHA caknaHagd. By
waMwnap kyw pesopad  6yaub, ynap opacuiaru
XxaBo (ras) saxwwunaé cypu® osuuagu (284- pacwm).
BakyyMm wmapouTHaa CasHUHT UCCHKJAMK YTKasyBuYaH-
Jury 6ocuM Kamaiviuy 6usan kamaagd (115- § ra k.)
[HyHudr ydyH HAMW fAeBOpJapH OpacHAarn XasocH
Cypu6 osHMHraH OVIIHK MYAA SIXIUH HCCHKJHK H30-
Jatopu 6Yau6 xusmat kunagd. J[ploap MpMinsiapu
284- pacu. IMUIAAaH XaM, METaJIiAaH XaM scanajgH, yJAapHUHC

283- pacm.
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CUFIIMH GHp Heya YH MHAIMANTpAAH GUp Heuwa MHUHT JmMTpaapraya 6o-
paau.

CylonTHpH/Iraln rasHMHI TeMmnepaTypacH yHTa TabCHp KHJaéTran Go-
CHM OHJaH aHuknaHagd. 11-»xapgpanfa rasnapHuur arMocdepa 60CHMH
WapOUTHAArA KafiHall TemmnepaTypanapH 6epunrad. CylonTHpuiran ras
KaitHaéTrangarn GOCUMHM KaMaiTHpHO (OYyHMHT yuyH Xocua Gynaérran
6yFJIapHKH MyTTacha cypn6 ofm6 Typmil Kepak), 6y Ta3HMHI Temnepa-
TYpPacHHH IacaliTHpHIl MyMKHH. Temnepatypanu Oy iyJ OHJaH’ IUYH-
YasMK nacaiTHPHO 06OpHII MYMKHHKHM, HaTHXaja CYIOKJHK KATTHK
xoJatra yragH.



X1V BOb

TEPMOAWHAMHKA ACOCJIAPH
124- §. Myxanauma

JacTaBBa, TePMOAMHAMHKA HCCHKJMKHMHT MM ailJlaHUUIN XaKuaa-
ru ¢ad cHaTHAA l03ara xeirad. Bupox TepmMoaMHAMHKara acoc KHJIHO
OJIMHraH KOHYHJap Wy Kajaap yYMyMHil xapaKkTepra srake, wy caba6mm
TepMOAMHAMHMK METOAJIap XO3UPrH BAKTAA KyJA Kyn ¢H3MK Ba XHMHK
npoiuecc/iapHi TalKHK KHJHLITA, MOAXA Ba HypJaHHLl XocCCa/JapuHH yp-
FaHHMIITA CaMapajH TaTOHK 3THMoxkaa. 91-§ pa xailn kuaub yTuaranu-
JieK, MOJJAHUHI XOccaslapuHH Ba 6Up xosaTaaH GOWKa XoJaTra ail/laHumd
NPOUECCJAPHHH  YPraHMiuZa TepMOAMHAMMKA  XOIMCANaDHMHT  MHK-
POCKONMK May3apacura 3bTHOOp Ku/Maitau. TepmopMHamMHMKa Xoancasap-
Hp TaxpubalaH TONMJITAaH acochit KOHyHJapra (acocsapra) TasHHMO
Typu6 TekwmpagH. |lyHHHr yyyHn TepMOAMHAamMMKa TONraH XyJocanap-
NHHT XaKHKHIVIMK Japa)kach YHTa acoc KWiH0 ONHHFaH KOHYHJAAPHHHT
XaKUKMHMNK JapaxacH 6unan 6up xun 6ynagn. By KoHyHnap sca, Taw-
pubanapiaH TOMHAraH FOAT XYM Mab/iyMOTJAapHH YMyMJAWITHPHIL Op-
13JH TOMHJTaHAHP.

TepMoaMHAMHKaHMHT JacTNAabK¥ HKKATa KOHYHH YHHMHT aCOCHHH
TalUKMA KHMagd. DHPHHYM KOHYH 3HEPrMsiHUHT 6Hp TyplaH OOWIKA
Typra aillaHuINapuia YpuHau OyJagurad  MUKIOpHH MyHOCabaTJ/iapHH
anukJaiiai. MKKHHUM KOHYH 3Ca 3HeprUsHUHT Oy aliJaHMILJIapH MyM-
KHH OGYnagural LIApOMTJapHM, SbHH Tpouecciap kaHfail #yHaauiuaa
103 GepHils MyMKHHJIMTMHH asHKJal1u.

BupuHun acoc 95-§ na Tabpudianran apm [(95. 2) dopmysara K.).
Ukkunun acocumur tabpudu 126-§ na Gepunaam.

TepmoniHavMHKaza MyBOSaHATJK X0J1aT Ba KaiiTyBuaH npoiecc TyllyH-
yajlapu KaTTa poJp yiHafigu. MyBosaHaTi xosmat Tywynuacu 93-§ na
W30xJa6 yTUIraH 3iu.

KaiTyBuan npoumecc pe6 LIyHpail npoueccra anTHIRAHKM,
Oy npouecc Teckapy HyHaJulga 103 OepraHja CHCTeMa NPOILECCHUHT
TYFPR WYHaNMIIMIA VTraH XoJaTjapiaH sHaM (pakaT TeckapH TapTHOAa
yragu. 93-§ pa afiTunrannappan ¢akaT MyBO3aHAT/H NMPOLECCTHHA Kai-
TyBYAH npouecc GY/MUIIM MyMKdH JeraH XyJoca YHKaH.

KaiiTyBuaH npouecc, paBLIaHKM, KyiimlarHya xoccara sra: npoiecc-
HMHT TYFpH #iyHanumuja GopHiUMAa cucTeMa OHpPOp 3JeMEHTap KHCM-
na d’Q wmccukamk onm6, d’A uw Gaxapca (285- pacm), y xosnpa npo-
LECCHUHT Teckapy topuiuMaa cucTema Yiua kuemaa d'Q’ =d’'Q mc-
CHKJIMK Gepagn Ba yHHHT ycThza d'A'=d'A nm Gaxappaaau, yHunr
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yuyH waiityBua npogece OHp fiyuamuuina, cyurpa teckapd fydanuuina
KaiTu6 coanp Gyaranja Ba HaTWKaga CHcTeMa GOLIaHCMY  x0MaTira
5a1“m46 KesiraHuaa cucreMa ATpodMma TypraH KHMCMJAApAA xed Kanjai
y3rapuiul K0AMacJHTH Kepak.

Afitauma npouecc (€ku uuki) ae6 IwyHAai npoueccra aiTuna-
Ak, Oy npoueccia cucTema Gup Katop Yarapuuiiapian Kejiud Gour
JAHFMY XoMaTura KafiTib kesagu. [pagukaa UMK EMHK 3rPU  YH3HK
Ounan TaceupsaHagu (286- pacm). Air-
nauma npoueccaa  GaxapH/iagurax
uu coH JKHXAaTHAAH srpu umsHy ypa6 7

oarau to3ra Tedr. [lapxakukar, 96-§
Aa KypcaTwirawugek [/—2 gucmaa
\dﬂ
aq W
}\MHM
agd-aQ
285- pacm. 286- pacm.

6axapuiajuran M Myc6aT 6ynn6, VHIra TOMOH KHAMATHO uM3M/IraH
IUTPHXJIM  103ra COH JKMXATAAH TEHr (CoaT cTpesxacH GyiiMua 103 Ge-
pagurai MK TeKIWHpHAMOKAa), 2— 1 gucmpard mit MaHpuit 6yiu6,
yanra OFMPHG YM3WITAH IUTPUX OHJaH OEIrH/IaHraH 103ra COH JKHKAT-
BaH TeHr. DunoGapuH, Gup UMKJ JaBOMHAa Oamapuiagurad Ml COH
MUXAaTHAAH STpH 4u3uk ypalG oJrad 103ra TeHr G6ynu6, TYFpH UHMK/IAA
GaKapuaraH HUIHHHC (ABHM COaT CTpesikacH fyuaamumm OyiiMda 103
6epaéTrad UMKJIA) MuUIOpacH MycGaT, TeCKapH uMkJaa 3ca Mauduii 63-
nagd.

Uuxnuu Gamapu6 GyaraHfad KedHH cHCTeMa JACTVIaOKH XoJaTHra
KaiTu6 kenagu. [LyHHHT y4yH xonmaTHMHT Xap KaHjall QyHKUUACH,
WMyMJAJAH HYKH IHEPrHs UUK/JIHUHT GOLUIM BAa OXMPHAA OuUp XM KHii-
Marra sra Gynagu.

125- §. Mcemkauk MawmuacuHuur gofifann uin ko3puuventu

Xap kaupaii asuratens Gupop aitfaHMa npoueccHH (UMKJHM) Kyn
mapTa Gaxkapaguraw cucteMagan u6opaT. Lluka paBomupa mw Gaxa-
pysun Mmoana (Macanad, ras) oagmH V, XamMra kajzap KeHraiicu,
CyHrpa 3ca siHA GOWVIAHFHY V|, XamMHra KesryH4a cukuJcHH (287-
pacm), ne6 dapas gunafauk. Bup wMKJ JABOMHAArH Ml HOMJAH KaTTa
O6ynuWwH yq9yH KeHraimw npoueccHaa Gocum (6HHOGapuH, TeMmepaTypa
XaMm) CHKHAHW fpoueccHiard 60CHMAAH opTHK GyanwM kepak, Dyuuur

346



YUyH Ml 6aXKapyBuH MOJJara KeHTafull NPOLeccHAa HCCHKIMK Gepwil,
CHKUJHLL TIPOLECCH]A 5CA YHJAAH MCCHUKJIMK OMHII Kepak.

LIMKJHUHT HKKana KUCMH YYYH TEPMOJMHAMHMKA OGHPUHYM KOHYHH-
HHHT TeHrJaMacuuu é3amu3. Kenraiimnpa wuku sHeprua U, guiimaTu-
aan U, wuiiMathraya yarapagu, OyHpa cucTema (; HCCHKJHMK onagu
Ba A, v Gaxapaau. BupuHuM KoHyHra MyBoduK,

Q=U,—U,+ A, 1125.1)

Cuxuaminpa cucrema A, v Gaxa- P
pagn Ba Q, MccukJMK Gepanu, 6y 3ca \
— Q) MCCHKIMK oMl GMJaH GHp XMJ- P pl
aHp. BuHoGaphH, ‘ !

A0

—Q/=U,—U,+ 4, (125.9)

(125.1) Ba (125.2) Tenraamanapun 0;‘ ’
kY16, KyHHMIArMNapHH TONaMK3: A<l

Q— Q' =4, + A, Ty, T .%VV

A, + A, HHFHHAN CHCTEMAHHHT LIHKJI 287- pacm
IapoMHpa Gaxapaguran TyauMk A mum _
SKaHMHH XxucoOra onub, KyiHjaardua €3ull MyMKWH:

A=Q —Q, . _ (125.3)

TaukapiiaH ONafuraH HCCHKJMK XMCOGHra M 6a)kapyBuM JaBpuil
WWNaHJATaH JBMraTe/lb MCCHKJMK MalliMHacH fle6 artanafH. i
~ TepMoJMHAMHUKAHHHT GUPHHUH acocH 6ab3aH KyiiMaarmya Tabpud-
JaHaju: GHPMHYM TYp nepreTyyM Mo6une (abajuii 1BHraTe/b) RpaTuul,
SbHY TalIKApUAAH ONAJHraH 3HEPrHajaH OPTHK MHKAOPAA Hin Ga)kapa
OfaMraH JAaBpHH MULIABAHTaH JBHraTeb sIPaTHIl MYMKHMH 3Mac.
(125.3) pau KypHHANMKH, TAWKAPUAAH OJMHAJMIraH Q; HCCHKAMK
MHKIOPMHMHT XaMMacH xaMm ¢oiaanu uHwra cappranmaiian. [suratens
MK GWJaH MILJBILM YYYH. UCCHKJMKHHUHT Q,' Ta TeHr GysaraH kucMu
TauIK¥ MyXMTra KafiTap6 OepHaMLUM Kepak Ba, GHHOGapuH, y (oiizanu
Wi Gaxkapuiwra capdaanmaiigy. PaBluaHKH, MCCHKJIMK MallMHACH Tall-
KApUAAH OMajuraH @, HCCHK/MHKHM (oiifanu A vwra KaH4yanuk TyJapok
ailjlanTHpca, 6y MalMBa IuyHYaIMK ¢ofnaanpox 6ynazu. Ilynunr
YUYH HCCHK/JMK MALIMHAcHHH M (oijann u xodbdminentn (kuckaua
¢. M. K.) Gunan xapakTepnauw kaly/a KMIHHTaH, @. W, K. UMK JaBOMH-
Aa 6Gaxcapunafuran A HIUHMHT LMK/ JABOMHMAA ONMHAAMIaH (@, HCCHK-
JHKKa Huc6aTH cndaTHaa aHHKJAHAAM:

A,.
n="75 (125.4)

b - — e ———

~ (125.3) ra acocad A = Q, — Q,/ 6yaranu yuys ¢.M.K. HUHT Hdo-
JACHHU Ky[MAArH KYPHHHILAA €3MLl MYMKHH! ‘

n=2=-%" (125.5)
o) |
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®. u. k. HuHr TabpudMpaH y OupnaH opTdx 6y/1a onMacAHrn Kenno
UHKaAH.

Arap 287- pacMpa TacBHpRaHraH LMKJ OpKara kaiTapusca, COBMT-
KUY MaumMHaHUHT OUKJIH %ocHn 6ynanu. ByHpjai mMaumHa TemnepaTypa-
cu T, GyaraH »MCMAAH LMK JaBOMHAA Q" HMCCHKJMK MHMKIODH oJa-
oM Ba T, TemnepaTypacH IOKOPHPOK O6Y/raH »HCMra Q, HMCCHKJMK
muknopu Gepaau. Iluka gaBomupa MamiMHa yctHaa A Hil 6a;apHauiu%
kepak, COBMTKHY MALUMHAHUHT 3(QEKTUBIMIH YHHHT COBMTHLI KO3¢-
¢uureHTH OWNaH XxapakTepJaHagd. DBy koagduineHT coBuTHIAéTraH
JKWCMIAH OJIMHIaH Q,” MCCHKJNKHMHT MAWHHAHH WLLATHITA capd Ku-
JuHaaurad A wWmra Huc6aTH cudaTtHaa TabpudaHagu:

Q'

Ql _Qﬁl )

126- §. TepMORHHAMMKAHHHT WKKHHYM ACOCH

4
COBUTHII KO3(dHUMeNTH = QT? =

TepMoaHHAMUKAHHHT HMKKHHYH acocH, GUpHHUMCU Kabu, GUMpP KaHua
Avn Ounan TabpHNAHHWIH MYMKHH. VKKMHUM aCOCHMHI 3HI pasluaH
Tavpudn OyHpall VKUAagu: KampoK MCHraH MKHCMAAH KYNpok HCHraH
IKHCMTa UCCHMKJIMK y3-y3ugaH yTa oamaiinu. SJIHaga aHMKpok Tabpudw:
A20HA OXUpSU HAMUNCACU KAMPOK UCUSAH . WCUCMOAH KUnpox ucuzax
aucsea uccurauxk bepusutiudan ubopam bfazan npoyeccaap amared
owmaiou, ’

JIeKuH axBOJHH MKKHHUH aCOC MCCHKJMKHHHT KaMpOK MCHIaH M{HCM-
Jan Kynpox WCHraH »wHCMIa yTdiuMra ymyMmad #iya gyimainn ne6
TacaBBYp KUIMII sipaMaiiau. OAguHCH naparpadHUHC OXHpHAa OW3 HC-
CHKJIMKHUIT GyHAal JTHILMCA o6 KeslaJiMraH NpoLeccHd KypHO YTaHk.
JlekuH 6y VTHU!I DPOLUECCHHHT $IKKA-l0 AMOHA HATMXACH 3mac 9aM.
Hcepnkruur 6ysaail yTHIIHAA aTpodAard KUCMJapia VarapHiuiap
103 Gepau, Oy Vysraputisap cucteMa yerupa A v Gaykapu/diuMra
aJIoKafop 31H.

Mxxnnun acoc 6yHAal Tabpud/aHHILIM XaM MYMKHH: 6Guplarn-6up
oxupeu Hamuycacu Oupop HucmOan MavsaYym MUKOOD UCCUKAUK OAUUL
6a 6y uccukauknu 6ymyniad ywea abisanmupub ro6opuwdan ubopam
6 raducan npouyeccaap Amasza OWUMALOU.

bHpHHYM Kapalufga MKKHHYH Tabputra, MacanaH, Hieaj TasHHUHT
M30TePMHMK KeHraiHll NpoleccH KapaMa-KapuiMieK TYHOJMHIIM MYyMKHH.
Jlapxakukar, Hpean raz OHpoOp IKHCMJAH OJraH MCCHK/AMK OyTyHnail
vwra ainanu6 Ketagd. JIeKHH MCCHKJHK OJIMIL Ba YHH HIUra aisiaH-
THpHG 100OpHIL NPOLECCHUHT STOHA OXMPTH HATHXKACH 3Mac, YHAAll
TallkapH, 6y MNpOoLecC HaTUKACHAA TagHHHT XaXKMHM Y3rapajm.

Hceuk/MK MalinHacHAa MCCHKJMK HIUra aiinamrasja anbatra KV-
iMM4a npouecc 103 Gepapd. By KyiuMMua npolecc COBYKPOK 3KHCMIa
6upop MHUKAOp Q, HMccHr/MK GepHiu npoueccuanp (125- § ra K.), 6yHuHr
HaTHXKACHAA KYMpOK WCHraH JKUCMIAH OJIMHAAWIaH (Qy VCCHUKJIHK MUK-
Jopy Mwra OyTyHsail sMac, GajKH KUCMaH aillaHTHPHJIALH,

ACOCHHHI HKKHMHYM TabpHUAATH 1abBO GUPHHUH Tabpubaarik Aabpo-
flal MaHTUKHMA paBMLIAA Keinb YMKUIUMTa WWOHMIN OcOH. Jlapxakuwar,
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WU Maca/iaH, WIIKANaHui1 BOcUTacuAa GYTYHJali MCCHKJMKKA alIaHTH-
pumiun My#KHH. [IyHHHr yuyn GHMPOp YKHCMAaH OJIMHFH MCCHKJIMKHM
VKKHHUYM Tabpu MHKOp 3TaguraH npoutecc épaamupa OyTyuJail vinra
aiinanTupu6, cyurpa Gy HulHM TeMmrmepaTypacH loxopHpor 6yaraH 6owka
JKHCMPa GepusiaguraH HCCHKJMKKA HUIKAJAHHIL BOCHTACHAA ailJlaHTHPUG
6u3 Gupunun TabpHpra myBoduk OGYJaMafiAHraH npoLecCHM amasra
ouMprad 6ynap spuk.

TepMoaMHAMHKAHHHT MKKHHYM acOCH TabKMKJajifluran npoieccap-
naH ¢oiiananu6, SHEPrUsiHMHT OKeaH KaGM OMTMac-Tyranmac ManGau-
JlaH OJIMHAJMraH MCCHKJMK XHcoOura Hiu 6akapyByM ABHraTeJb sipaTHLU
MyMKuH Oynap spu. Amanja GyHpalt aBuraTesir abaiuit JBHrartesjaH
tapg kunMarad Gysap spu. LIyHMHT YyuyH HKKHMHYM acoc 6ab3aH Kyiin-
Jaruya tabpudaasagyd: MKKMHYM XU/ neprneTyyM MoOHse, sibHH HCCHK-
JIMKHM GUp pesepByapjaH oJiaiuraH Ba 6y MCCHKJMKHM OyTyH/ail Mira
ajilaHTUpagurad AaBpHil paBHILAA HIJIOBYHM JABHMTCATesb APAaTHIL MYyMKHH
sMac.

127- §. Kapno uukan

Bupop xkucM Temnepatypaiapy T, Ba T, G6y/aran Ba HCCHKJHK
CHFMMH UYeKCH3 KaTTa 6yJraH MKKHTa HCCHKJIHK pe3epByapH OuJaH Hc-
CUKJHK anMaiinHa onaguras OyncuH, ne6 dapas xunailik. by aca 6y
pe3epBy apJIAPHUHT YeKJH MHKAOPAA UCCHKJIHK OJHUIM €KH GepHLIM yJjap-
HUHT TeMriepaTypacHHH V3rapTHpMacJMruuy 6unaupand. ByHnail wapourt-
Japia HCM KaHjaih KaiTyBuaH LMKJ 6axkapa OJNMIUMHH aHMKJIAHJMK,

PapiankH, KapanaérraH LMK/ LOYHAAH [pollecciapiaH Ty3Waau-
KH, 6y npolleccqapHHHT Gab3njiapu NaBOMHMIA XKHCM pesepByapJiap 6uian
WCCHKJIMK aJIMAlUMHHIIN MYMKHH, 62B3Uapuia 3Ca KHCM TalKH MY XUT
OwiaH HCCHMKJIMK anMaiuMaiauran Gysdiud  (agHabaTHk npoueccnap)
MYMKHH.

Vlecukank anmawmi 103 6epagurad npolece AaBOMMAA KHCMHHHT
TeMnepaTypacH. TeTHLLIH pe3epByapHHHT TeMmepaTypacura TeHr 6ymu6
KoAraHparuiHa 6y npouecc KailTyBuaH mpouecc O6yauwn Mymxun, ap-
XaKHKaT, MacaJiaH, XXHCMHHHT TeMmepaTypacH pesepByaphuHr 7, Tem-
niepaTypacuaH KH4YMK OYJranfa >KMCM yHJAaH HCCHKJIHK oJica, Y XoJia
yiua NpolLecCHHHT ¥3H TecKapH iiyHajumga 103 OepraHja »KUCMHUHT
TemneparypacH, xap kazail, T, AaH nact Gy/maraH XoJjaruHa peésep-
ByapJaH O/IfaH HMCCHKJIMTHHM YHra kadTapu6 Oepa ozaapu. BunoGapuH,
npouecc TYFpH Ba TeCKapu HyHa/MAa 103 Gepranja XKHUCMHHHT TeMne-
paTypacH xap xuJa GyJajy, >KMCM HKKaja XoJja XOJAaTJapHHHT TYpJH
XHJ KeTMa-KeT/Mruian (6Hp xun OyJjmarad TeMnepaTypanap GunaH
XapakTepJaHagurad) yTaan Ba 6y mpollecc KaiTMmac npouecc Gynaau.

Wynpais kuaub, MCCHKIMK ajMaliMuy 6uJad 103 GepajuraH npo-
1ecC KaifTyBuaH GYJIMIIM yYYH JKMCM pe3epByapAaH HCCHKJMK OJIAET-
TaHHJa XaM Ba YHH NpPOUECCHHHI TeCKapH jiyHanuwga Gopuu a Kaii-
TapuO GepaéTraHia XaM KHCMHHHT TeMnepaTypacH pe3epByap TeMrepa-
Typacura TeHr Gy/MLIM KepaK. AHMKPOK aiiTTaHfia, HCCHKJHK OJIMLUKAA
PKHCMHMHT TeMIepaTypacH pesepByap TemIepaTypacHIAH YeKCH3 KHUHK
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MUKIOP Kafap KHYMK GYJMwH Kepak (aKC X0/Ja. pe3epByaplaH. MHCM-
ra WCCHK/IUR OKMAWJH), HUCCHK/IMK Ka{THPHO GepHLIfa 3Ca IKMCMHHHT
TeMIEpaTypacH Ppe3epsyap TeMIepaTypaCHIAH YeKCH3 KHYMK MHKAOP
Kajap OpTHK 6 ML Kepak,

bBunoGapwH, TemmepaTypacH JouMuii Kona GepaguraH pesepsyap
6HaaH MCCHK/MK ajMallnw (03 GepaguraH sAroHa KadMTyBYaH npouecc
pe3depsyap TeMmepaTypacH WAPOHTHAA 103 OepajuraH H3OTEPMHK Mpo-
meccaup.

ilynpaft KHIMO, HMCCHKIMK CHFMMH 4eKCH3 Kalta G6yJ/iraH HKKH
HCCHK/IMK ~pe3epByapH GuJaH HCCHK/IMK a/MAIUMMIAA  KaTHAMUAHCaH
wHcM (8ku cucTema) OaapagHMrad KaidTyBYaH UHKA (aKaT HKKHMTA
n3oTepMa (pesepsyapsap TemmnepaTypacuaa) Ba HKKuTa agvaGaTajad
uoopar 6yna os1agHu, AeraH xyJocara KeigHkK., Byuaai uuk/jAHH GUPHHUYH
6y/m6 dpanuy3 uHmenepu Cagu Kapuo tekwmpran 6yqan6, y Kapuo
nHuKJAHK 1e6 atanagd. Wynu xaiia xunamuskwm, tabpugra kypa Kapuo
UHMKJIH KAATyBUAH UMKJIOHP.

Macanau, uw Gaxapysud moaza cuiatHga ras oiumHraHga Kapuo
UMKJM KAHAAH KHAKMG aMasra OLUMPW/MLIMHH KYpUO 4MKaMH3. 3HY KH-
Au6 MocJIaHTaH MopiueHb 6MNaH GeKUTHATAH UMJIMHAP HYHra ras kamait-
mu3. Llnauuap aesopnapu Ba nopuIeHHHH HCCHKJ/IMK YTKa3MaiiuraH Mare-
puanjaH fcaifiMM3, UMJHHIDHHHT TYOGHHH 3Ca, AKCHHYA, HCCHKJHKHH
AXIUM  YTKazafMraH MmojpjajgaH acaimus, UuamHap Ba nopuieHHHHP
HCCHKJIMK CHFHMUHH 3bTHOOpra onMailiurai Japamkaja xyaa KHuMK jnel
XHCOOMaHMH3.

Botunanruy maiiTaa nopiueHs rasuuur V,; xammura Ba T, Temnepa-
Typacura moc Ba3uatia TypcuH, Lummnapun temneparypacu T, 6yJirau
pesepByap ycTura xysamu3 Ba ras V, xamm sraajarysya mypga CekuH
KeHrafifiun y4yH UMKOHMAT apaTHO Gepamu3. ByHiaa ras pesepByappau
Q, uccugauk onaau (288- pacm). CyHrpa UHIMHADHH pe3epByap YCTH-
JaH onaMu3, TYOHHM HCCUKIMK YTKa3MaiiAMraH KOMKOK OH/IaH énamu3
Ba ras temmepatypacu T, KuiiMaTraua nacairyHvya afavaGaTHK paBHILa
KeHrafHIun YYyH HMKOHUAT spaTHO Gepamus. HaTuxkama rasHHHI Xaw-
mu V,ra Temr 6ynu6 xonagum, CYHrpa WCCHK/IMK YTKa3MailguraH
KOUKOKHH 0au6 Tawnab, unauuiapuu T, Temmepatypanu pe3sepByap
yCTHTa KyAMH3 Ba ra3Hd Xammu V, 6yiaryHya H3oTepMHK paBHWA
IIyHAAH CUKAMH3KH, YHH OYHJAH KeilMH ajMaGaTHK CUKKAHMMH3JAa TeM-
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nepatypacn T, ra etranaa xaxmn V; kwiimatra sra 6ynaauran GyachH
(akc xomzia unxn Gexuamait xKonaau). HuxoAT, unaMBApHM pe3epByap
VCTHA2H O/IaMM3, TYOGMHH MCCHKMMK §TKa3maluran KOMKOK Ounaay
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<
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£89- pacn.

GexMTaMu3 Ba Ta3HH aanaGaTuX paBHIAA CHKHO, YHH OGOUINAHFHY XO0-
JaTura (temmepatypacu Ty Ba Xaxmil V; 6yJran xonaTura) Ke/sTHpamus,
Arap ras uaean ra3 63".nca O6yHra TerHiu uuka (p, V) puarpam-
macuja 289- pacmaaruaex KypHHHIUra sra 6yaagu (293- pacmra xam Ka-
paHr),
128- §. KaiATysyan pa KaiiTmMac MamMHajsapHunr doiiaanu
Wil KoddduuueHTH

TepMONMHAMUKAHHAT WKKHHUYM KOHyHWra acocsanuG  TypHG, am-m
6Mp MCHTKHY B3 COBATKHY OHNIAH MILNMGHAMraH 6apua KaiTyBuaH Mallu-
HaJNApHUHT ¢. N. K. KHAMATH GHP XUJ SKAHJHIHHH KCOOT STHIL MYMKHH.

Hcbothn TecKapucuHn ¢apas KuaHwgad OGownaiMua, MxTuépmit
ukkura M Ba N KaliTyBUaH MCCHKJIMK MaliMHacH onaMu3 '(290- pacm)
Ba MaluMHaJapAaH OMpHRHMHI, MacanaH, M HEHT . M. K. HKKMHYHCHHH-
Kujan opTuk 2ae6 dapas xunamus. Kearycwpa kypamuskd, Gy dapa3s
6M3HN TepMOIMHAMHMKAHMHI MKKHHUM KOHYHHIa 3HI HaTHXKara oiu6 Ke-
JaiH Ba 6uHOOapHH, 6y dapas paj KuUJIMHHLUH '
Kepak. (/cu/m(ut/

MynoxaszanapiMus Copmapox GyJHMIIK yUyH Ow 0
HMKJ JaBOMHMAA MKKaja MallMHa HCHTKHYJaH Gup ' w
XHJ MHKIOpAA MCCHKJMK oJajH, 2e6 dapas ku-

Qan

namu3'. KnckaJk yuyH GOy HCCHMKJ/IMK MHMKAOpH-
M Q, GunaH GesirnyaiiMua; 02“0”

Qu=Qiv=Q Lobumkuy |
290- pacm.
1 Bynpak ¢apas xuamm wapt smac. Arap Q,y # Quny Oynca, m Ba n un
mQ = nQ, v 6fnaznran kun6 o6, M mampHaHaBr m pEKAMBE N MaWBHALKHE
A KRN GuNaR COHUTHPHIL KepaK.
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®dapasumuara kypa n,>1,, TbHH

Q _‘Q’ M Q —Q’ N
1 2 > 1 2 ,
& Q
6y epna Q',, Ba Q’py —M Ba N MawMHANApHHHT IHKJT AaBOMHAA
COBHTKHUra GepaguraH MCCHKJHK MHKIOPJApH,

Pabuianku, 6y dapasra acocaH, M MamMHa UHMKA JaBoMuga N
MaluMHara Kaparasfa Kymnpox Hiul GaXkapuilM Kepak Ba Muwiap aiupMacu

AM —AN =(Q,— ngm) —(Qi— Q’2N)= QI2N - Q’2M' (128. l)

N MaiuMHaHW TecKapd TOMOHra [oprusu6, COBMTKHY MaliMHA Basudacu-
Ja vuiaramus, Bynpa MmalumHa KailTyBYaH GY/IraHd y4yH y UHMKA 1aBo-
MHJia COBHTTHYJAH Q’,, MHKIOpAA HCCHKJHMK OafH (6y HCCHK/IMK MHUK-

JOPH MalliMHAHMHT TYFPU HILJIATAaHHAA COBUTKHYTA Gepafuran HCCHKJ/HMKKA
TeHr)|sa ucHTKHUralQ; MHKIOPAA HCCHKJMK OepafH. Y HIAH TaUIKapH, LUHKJ
JaBOMHJA MauIMHA ycTHAA A, v 6axapuu kepak. Dy uwnu 6axapui

yuyn M mawmHajgaH doinanandm MyMKUH, ByHusr yuyn M vawnHanu NV
MallMHara yHH xapakaTra KeJTHpajgural Kwinb xyumin kepak. Ilynpad
KHJIMG OMPHUKTHpUAraH MallHHasnap OGUpOp KaHTyBYaH HCCHKJIMK Malld-
Hacujgad HuGopaT Gynagu.

Mypakka6 MaiIMHAHHHT OMp LMK/ HuMpary GajlaHCHHH Kypub uu-
kaMu3. M MalMHa HCHTKHYJAaH Q; MCCHKJHMK onafy, N MaludHa xyauu
IIyHgail MHKAOpAArH HMCCHKJMKHHM HCHTKHMYra kaiitapu6 Oepajgu. DBuuo-
GapuH, UMK Ga)apHll HaTHXKacHAa Mypakka6 MallHHa HCHTKHUAAH
HCCHUKJIMK OJIMaiiii XaM, yYHFa HMCCHKJMK GepMmaiian xam. [luka paso-
MHuja COBMTKHYaH Q = Q',,, — Q',, HCCHKJMK ONMHAAN.

M Mawmna Gaxapaguran A, HWHMHC OHp KMCMM N  MauMHaHH
uwra TyuHpuuwira capge 6ynapu. Vwnunr A = A, —A, ra teur Koa-
JUFMHM 3ca, GM3 XOXMIIMMU3 OuNaH MILIAaTHIIHMM3 MywmKuH. (128.1) ra
acocaH, 6y HIN MypakKa6 MalUHHA COBMTKHYZAH OJIaguraH (Q HCCHK-
JIMKKA TeHT.

bunoGapvH, MKKajMa MaliMHaHU OKOpUAA afiTHO YTHAraH Tap3aa
KYywraHdMusga GM3 IUyHJall NMPOUECCHH aMajra ouwMpraH 6ynap 31HKKH,
Oy MpOLECCHUHT sITOHA HaTHXAcH GMp MHCMIaH (COBHTKHuYgaH) Q HC-
CHKJIMK MHKJAOPH O/l Ba Oy MCCHKJIMKHH GYTYHJAil HlIra aitylaHTHpHO
1060pHil Gysap a4, %0N0YKH, TepMOAMHAN HKAHHHI HMKKHHYH KOHYHU
OyHpait 6y/MIIM MyMKHH 3MacJuruHd Tacauknaiign. Ulynma#t guiu6,
N, > My 6Ynagn meran dapa3jaH BO3 KeuHul KepaK 3KaH.

M, <<M, Oynagu jgeran Qapas xam TePMOAMHAMHUKAHMHI HWKKHHUH
KOHYHUra 3H1 XyJocara oqu6 xeJafd. ByHra HILOHY XOCHI KHJHI
yuyH M MalMHaHH TeCKapH HyHa/MLuga Hsatid, oxopuga 6GaéH sThi-
raH MyJ/oxasajlapHd Takpopnaw kepak, [llyHpaii kuiv6, KajlTyByaH HK-
Kana M sa N MawMHaHHHT ¢. u. K. 6up xun Gyauwn kepak. Bus M
Ba N MalIMHaNapHHHT KalTyBYaH MallKHa/Jap SKaHJMrMaaH Gowka ¢a-
pas3jiap KH/iMaraHuMHM3 YuyH TOMHJIFaH HaTHXa O6apya KAiTyBuaH Malld-
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Ha JIapHMHT TY3WIHMLIK Ba W Ga)kapaguraH MOJAJACHHHHI XOCCalTApHIaH
KaTbH Hasap YJIapHUHT XaMMacH yuyH TYFpu Oyaamu.

{llynaait kusuG, 6M3 ailHM OHP HCHTKHY Ba afiHH OHUp COBHTKHY
6unaH uuliaiiiMFan 6apya KaiTyBuaH MaiudilafapHUHr .M.K. JapH Gup
xun GyauuM Kepak, AeraH xyJocara KeJuvk. buHoGapuH, KaiiTyBuaH
MALlMHAHKHT §.M,K. HMCUTKHYHHHIT Ba COBUTKHYHHHT TeMrepaTypacura-
ruHa GORJIHK GYHUIM MYMKHH.

O kaiiTyBuan O Ba xaiiTMac /{ MaluMHanNapHUHT ¢.H.K. Ja-
pHHH cosHwTHpaMu3 (291- pacM). KafitMac maulvHauMdr ¢.4.K. KalTyB-
yaH MallMHaHMKHMra kaparanja karta pne6 ¢a-

pas kunamus. lkkana mawmHa nuka paBomHia | leumnuy J
HCHTKHUgaH 64p Xua muaopaa Q(Qo=Qin = F |

= Q) MCCHKJHMK OJICHH. KaiiTyBuaH MaiuHHaHH Unl O dw

TeCKapu TOMOHra oprusu6 Ba OyHja KaiiTmac n .l 1,
MawiMHa KailTyBuaH MallMHAaHH MwnaTajuraf *

KH/MO OMG, MKKMTA KailTyBUaH MallMHa Y4yH Q. Qi Qi

IOprH3nAral  MyJioxasasapHH Takpopaad, Nu>Me

6ynand geras dapas TepMOAMHAMMKAHHHI HK- [ Cobumxuy |

KHHYM aCOCHTa 3HjJ HaTHkKara oJHb KeHILIHHH
KypcaThll MYyMKHH.

KafitMac MalunMHaHuHT 1) KO(POUUHEHTH KaATyBUaH MALIMHAHMHT 1)
KO3D(UINEHTHIAH KHUHK GYJHLM MyMsHH SMacJuruid 6y ycyn Ounax
Kypcatub Oyamaitpun. Uynkn Oy xonga MyJoxasanap IOpPHTHLIMMH3IA
613 KaifTMac MalUMHAHK TeCKapd HLUJIaTHIUHMH3ra TYFpH Kearan O0yJaap
3au. [apun myHpait kUMW MyMKHH 6Yaca-ga, KaiiTMac MalllkHA Tec-
KapH AyHaqMWga Hiunarapfa 6akapajuraH MM Ba YHHHT HCHTKHY Ba
COBUTKHY OWJIaH a/iIMalllMHAJUraH HCCHKJIMK MHKJIOPJapH YHUHT TYrpH
fiyranumaa Mwsarad BakTAa OaxapajuraH M Ba HCCHKJMK MHK-
jopnapujpan caxart uwopacuh OuaaH dapk kunamd, Aed xucobnauira
acoc VK.

Wynnait ku1u6, 6u3 IOPUTTaH MyJoxasanap Ma>1, 6ysianH jerad
tapasfaH BO3 KeuHLIHW Tanab Kuaand, GUPOK Mu< Mo OVJHLIM 3XTHMO-
JUHU AYKkKa uukapmaign. Uly 6unan 6upra, katop ¢H3MK MyJ/0xasa-
Jlap IWYHH KypcaTajukH, KaiiTMac MalWMHAHUHT ¢.HW. K, VWawiail Lwa-
poMTNapaa HIMAIAMraH KailTyBual MalMHAHHAT . W, k. JaH XaMHILa
KHUHK Gynagn. by MynoxasanapHuHr 6ab3unapy OUNaH TaHRWHO uH-
KaMH3.

['a3 KeHrafiMiuu Ba CHKMJMLWIMHHMHT KalTyBuaH Ba KaliTMAC UMKJ-
JapuHH Takkocaafimus. Lluka gailTyBuan GY/MIUM yuyH y Kyjna cekHMH
Gaxcapu/nIIN Kepak, OyHHHT HAaTHXACHAa FasHHHT 60CHMH OYTYH XamM
6yitnab tenrnawu6 yarypagu. Lluka naBomuna Oascapunagurad TYJMK
VI KeHrajmwparda myc6at A, v OuaaH CHKHAMIDAATY Maddui A_
MIUAAH Tawkua Tormaau. Hatmkasuid mw A = A, — A_ ra Ttedr 6yaa-
M (KeHrafiranja ra3 HCCHKJHK OJaJH, CUKM/CAHAA 3Ca MCCHKJHK Oe-
paaH, ne6 ¢dapas KHIMHATH).

Arap uMkn kailTvaiigurad Knau6, AbHM eTapsid "apaxaja Te3
6axapwuica, y xosama 6ocum GyTyH Xaxm O6¥itaé Tenrnawud yarypa
OJMaiiiM Ba KeHraiull BaKTH]a [OplUeHb TarHAard FasHHHT OOCHMH
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KaliTy BUaH UWKJJaTH TOPLWIEHHKHT XYANM Uy BasugTugaru GocHMaH
KHUMK OYNaji, CHKHIMID BaKTHHA 3Ca, aKCHHYa, GHp 03 OPTHKPOK G6V-
nagu (292- pacm). HaTmkana myc6at A’y kymiaysun A4 aaH KHUMK,
mauduit A’ kywnaysuu sca A_ faH kaTTa 6ynauu, Ty A'= A’ —
—A’_ M sca KaliTyBuaH UMKJJArHAaH KHYMK G6ynaad. Moc pasHuw-
é@, KalTMac UHKJHKHT (. M. K. XaM KaiTyBYaH UMKJIHMKHAAH KHUYMK
ynagu.

A AL A. <A
—
Lexur 723 Lexkun  Tes
Kenzaduw Cununuw

292- pacm.

MiukanaHHuiuaa UL XamMHLIUA MCCHKJIHKKA aillaHafH, IbHU HILIKAJIaHUIL
THNHK KafiTMac npoueccanp. UlyHMHF yuyR KaliTyBuaH MaluMHaja uin-
Kanauuw 6yamacauru kepak, ®apas kunainuk, 6Hpop KaiTyBYaH MallH-
Ha UMK/ AaBOMHMAa (; MCCHKJHK onub, A uw 6axapcu. Llununap 6u-
JlaH nopuieHb OpacHia HlKajaHuil Gop fe6 dapas KUIHG, MAlUKHAHKHT
KaiTysuanaurvny 6ysamu3. Mwkananuin 6opauru Tydaidan A HIIHUHT
OHp KHMCMH HCCHK/MKKA afinavagd, Oy HCCHKJMK COBHTKHUra yTaau
éxkH atpoaaru MyxHrra counnutd ketagu. HaTu:kaja mMaluMHa HCHTKHU-
BaH Xy aBBairMAeK (; HMCCHKJHMK MUKIOPH 0JHO, A AaH KMYMK Ml
Oaxapand, 6uHOOapHH, MallWHA KaidTynyaH O6yaMail KonranaaH KeiiuH
YHUHT .H.K. Kamailué keTajm.

Iynaait kuaub, 63 Kyduxard AabBoJapHH HCOOT KHALMK:

1) ailnan 6Hp xun wapouTnapaa (Moc paBHUIJA UCHTKHY BAa COBHT-
KHUJAapHHUHT TeMncpaTypanapH 6up xun 6yaraH) 6apuya kaiiTyBuaH Ma-
WwHHanapHHHT . ¥, K. Gup xun O6Ynamu,

2) KaifiTMac MalUHHAHMHT (. M. K. MU [AapoHTH yXwaw Oyaran
KaiTyuuyaH MalUMHAHWMHT .M.K. XaH XaMula KH4MK Gynagu.

129- §. HUpean raz yuyn Kapno umkaununr . u. .

KaiiTyBuaH MalUMHAHUHT . M. K. YHHHT Ty3HJHWHM Ba Hi Gaxa-
pyeul MOXAACHHMHT Xoccasapura Gornuk OysMaciaH, pakaT HCHTKHUHM
OunaH COBHTKHUYMHHHT TeMMnepaTypacHraruua GOf/HK SKaH uMrH OyHaaH
oaaMHru naparpadpaa aHuknangu. JlekuH §. M. K. 6uNaH HCUTKUUHHHT T
TemnepaTypacH Ba COBHTKHUHHHT T, TeMnepaTypacH opacujary GOFJaHHLL-
HUHI' KYPHHHLUM aHWKJaHMail Koau6 keTan. DBy OGornanmwnu TomHw
yuyH Wi Ga)kapaguraH MOAJaCHHMHF xoccanapH awua cojja 6y.Jrau
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MamMHawy KVpub uuknii Tabukiinup. Haean ras Xylau aHa wyHpaf
xoccanapra sfa. Bua OusamMuaki, HCHTKHY BA COBHTKHUHHHI HCCHKJIMK
CHFUMH eTapsMua KaTTa Gyaranpa | 127- § rak.] AroHa KaiTyBuaH LMK
Kapno uukau 6y.1aau.

Ulyupait kuan6, upean ra3 yyyn KapHO IHMKJHMHM Kapab UYHKamHs.
Arap 6u3 Oyupail unkanunr ¢.ux. un T, Ba T, Temneparypanap ¢yHk-
uusick cudaTtHia Tona ogacak, wy 6u-
naH 6u3 Gapua KailTyByaH MAILIMHA- ¥/

JupHHHT &. H. K. HdosacHHH TONraH /
6ynamus.

Tabpudra Kypa, HCCHKIMK Ma-
UIMHACHHUHT . U. K, KYAHJ4aTHra Teur:

OV_ ! )
N = -TIQZ, (129.1)

6y epaa Q,—UuMK. JaBOMHULA HCHTKHU-
JaH OJIMHaJAHIaH HCCHKJNK, Q5 — UK
JaBOMMJA COBHTKHYra Oepunajuran

HCCHKJUK. " 3
MaoTepmuk npoileccia uziean ras- { 2
HHHT MYKM 3SHeprusicd yarapmak Ko- -V

naBepaid. I[lyHuHr yuyH ras onaras
Q; HMCCHKJMK MHKJOPH FasHHHl [ Xo-
Jataad 2 xonatra ytuwmaa OakapaguraH A,, mwra TeHr (293- pacwm).
By uw (105.9) ra acocan kyiiMzarura TeHr:

Q=An= % RT\In Kf, (129.2)

293- pacm.

6y epaa m — MalUHHajar Hjaean ras MaccacH.

CosuTkuura 6epunaguran Q’, HCCHKJIMK MHMKIOPH Fa3HH 3 xoJat-
JaH 4 xonatra )"r'rxausnmna YHH CHKHLI yuyH capdh 6ynanuran A'y, Hiu-
ra Tenr. By wuw Kyiiuparura Tter:

= A = 2 RTJn%‘ (129.3)

Hukn énng 6ynun yuyH 4 Ba [ xonaTsiap aiiHH 6pp aguabaTaja
étnmun kepak. ByunaH
-1 -1
TV, =TV,'
wapT xeau6 unxanu [aguabatauuHr (103.3) Tenrnamacura k.|.
Xynau wyHunraek, 2 Ba 3 xonaTaap aiiHu GUp agnaGaTaja ETraHH

yuyH

(129.4)

1—1 1—1

TV, ~ =TV, (129.5)

wapt G6axapunaayu. (129.5) um (129.4) ra 6yau6, UHKAHUHT EMHK GY/MLI
IIAPTHHH TONAMH3;

Vo _ Vs (129.6)
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Oupu (129.2) Ba (129.3) uu d.u.k. uunr (129.1) udbogacura xys-

MH3:
m 1 m |4
—RTyIn_2 — _RT,In_3
n= u ! v, T
M RT,In Y2 :
] v
Huxosr, (129.6) Hu xucobra onu6 1 HH TOmamu3:
n=T=T T—T-:_ (129.7)
1

[ynpait Kumu6, upeas ras yuyH KapHo UMKJHMHHHT ¢. M. K. XakH-
KaTaH xaM cakaT HCHTrHY OuiaH COBHTKHYHHHT  TeMmepaTypackra
GOF/IHK 3KaH,

IOxopupa ailtu6 yrranumusgex, (129.7) udona xap kangai Ka#Tys-
YaH MalHHa (. . K. HHHT KHUAMaTHHH KypcaTafgd.

130- §. TemnepatypanapHutr TepMOIMHAMUK LIKANACH

KaiityByan mawmHanap ¢.M.K. HHHI HULJOBYM MOJAA XOCcajapura
GOF/MK 3MaC/Hrd xakuiaru 128-§ ma HcOOT »TU/IraH TeopeMa TepMo-
METPHK MHCMHHMHC TaH/MaHuwWwHra OoFauk OY.aMaraH Temmepartypasnap
WKanacyHd Gearusalura MMkoH Gepagd. FOxopuza ailTWG yTuaran Teo-
pemara acocas:

’ Id

n = Qy ng -] %»

1 1

KaTTajuKk Ba GuHoOapuH, Q',/Q; HHCOAT KADHO UHKJIHM YUYH HCHTKHY

O6HiaH COBHTKMYHHHI TeMmepaTypasapuraruHa Gormug Gygagd. By Tem-

nepaTypajapHHHr Xanu Ou3ra MabsayM Gysmarad Gupop wkana 6yiivua
KaTTauruin 8, Ba ¥, 6unan Genrunad, KyiduJardHA E3MII MYMKHH!

& =1, 0a) (130.1)
6y epaa f(¥,, 9,)—HCUTKMY XaMia COBUTKUU TeMMIEepPaTypajapHHUHT YHH-
Bepcas yHKuusAcH (AbHM Gapua KapHo uuk/anapu yuyH GHp xu/a1 Gya-
raH GyHKUHA).

(130.1) mymacaBaT »KUCMAADHUHT TeMnepaTypacuiu ynapHuHr Kapho
UHKJJIapH [ABOMHAA oJslafuraH Ba OepajHraH HCCHKJHK MHKAOPJAapU
OpKA/M AHMKAAIIra HMKOH GepajH.

(130.1) ¢dyHKkuuaHHHr Ky#dugard XoccacH 6Op SKaHJUIHHE HCOOT
KHJIaMH3

00,
(D, 8) = é%ff; (130.2)

6y epna 0(} — TeMmepaTypaHHHI YHUBepcaa (PYHKIHACH.

DUpHHHRF €OBUTKHYH afiH{ BaKTRA MKKUHYHCH YYYH UCHTKHY 6Y/H0
XH3MaT KWAAANIaH HKKHTA KaUTyBYaH MaUIMHAHU KYPHO uukamus (294-
pacm). MkknHun mawmua Temaeparypacu %, 6yarad pesepByapiaH oJa-
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IIMTaH WCCHKMK MHMRIOPH YHTa OMpMHuUM MamnHa GepajuraH HCCHKJMK
MHKJOpUra TeHT, SibHH Qp = (' 1e6 ¢apas xunamus. (130.1) dopmy-
Jara mMyeodHk, xap 6Mp MaliMHa yuyH KyHupars Huc6aTjapHM €3amus:

= f(3,, &), (130.3) g

@L=K%NJ (130.4)

Wkkana mauivna GunaH Temneparypacu t, 6
ral pesepByapHH TemmepaTypacu U, OYnram wucur-
KHYZaH (Q, MCCHKJIMK OJajJHraH Ba TeMIepaTypacH
9, 6ynran copuTKHMYra Q" HcCHrJMK Gepaauran
AroHa KaiiTysuad Maimxa' ge6 xucofsracak, KyHH-
Jary HUCOATHH €3UIUMMHU3 MYMKHH:

&,
2= f(3, V). (130.5) 294- pacwm.
(130.5) nn (130.3) ra Gynamus:
(ﬁ —_ f(ﬁla ﬂs)
Q [0y, )

Huxosr, 6y ndonanu (130.4) npoza 6unan commutpu6 Ba Q' = Q4
SKaHUHM xucobra oymb, Kyiugars myHoca6aTHM TONaMHU3:

£,
(b bg) = K09 (130.6)

By MyHOca6aT HMKKH KMCMHHMHL i, Ba 1}, TemnepaTypanapuHi 6Gup-
6upura Gornaiigu, wy ©ujan Oupra, OyHia YUHHYM MKHCMHHHT 3; Tem-
nepaTypacH KaTHallagu. By JHCMHH y3MJI-KeCHN TaHNab OJMIUTG KeJH-
w6, abHU Y HHM y3rapmaiiauran kuaub onub, 6u3 (130.6) dopmyna-
HUHT cypatd Ba Maxpaxkuua Typran f(%,, ) ¢yHkuusaaun OutTa
{arapyBUHHHHT GYHKIUHMACH XO/Mra KeaTHpamus. By obynkuusny 6(9)
opranu Gearuna6, (130.6) dopmynann

ﬁ
01 = 82

KypUHUIIA €3aMU3, EKHM MHIEKCJapHHH anmaanpHG

oo,
(3, 9y) = ei_ﬁﬁ (130.7)

KYpHUHHIUTa KesdTtupamus, 6y sca (130.2) uuHr ¥arunacupup.
0(%) dynknus cakar Temmeparypara Gornuk. [IyHuMHT yuyH yHuHT
KHAMaTnapuiaH TelHUIH KUCMHHMHI' TeMrepaTypacHHH XapakTepJaid
yuyH GofifanaHulll, SbHH JKUCMHWHI Temneparypacu -§ ra Tesr pe6
(apas KM MYMKHH, 6y epaa 6—6(1}) Y xonpa (130.1) udoga
KyAHaary KyprHUIIra Kesaju:
@ _ 8
Q6

1 Qy=Q, Gyaradi yuyH 1WyHZa® fed Xucoldnawl  MYWKiH.

(139.8)
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(130.8) mynoca6ar TemnepaTypaNapHUHT TEPMOAUHAMUK
wKanacura acoc kwiMO onuHraH. By wkanasuHr ad3an TOMOHH
WYHAAKH, Yy TeMnepaTypaHH yJyalja HaTHIanrad »KucMHHHT (KapHo
UMKJIMAa Min 6a)kapajuraH MOJJIJAHHHT) TaHJaHuiuMra GOr/MK 3Mac.

(130.8) ra MyBobHK MKKH IKHUCMHHHT TeMmIepaTypajapHHH COJHLI-
THPHWI YuyH 6y MHCMJApHHM MCHTKMY Ba COBHTKMY CH(aTHIAa HJaZTHO
KapHo umk/mMeM avanra ommpuil Kepak. )KucMra — «COBHTKHura» Oe-
pHATaH HCCHKJIMK MHMKIOPHHMHT KHCMAAH — «HCHTKHYJAH» OJHHTaH
HCCHUKJIHK MHKJOpHra Huc6aTu Oy »KHCMJap TeMmnepaTypaJapyHUHT HUC-
6atunn ndopanaiiy,

0 HMHC COH KHiIMATHHH OHp KHMAMAT/IM aHMKJAL Y4yH TeMmrepaTypa
GUP/MTHHY, STBHH TPalyCHH TaHJall TYFPUCHAA IAPTJIALIMG OJMILL JIO-
auM. A6cosoT rpapyc 1e6 atmocthepa GOCHMHM [ApOHTHAA KaiiHaéTrad
CYBHHMHI TeMnepaTypacH OHMJaH 3pHETraH My3 TeMrepaTypacH opacuiaru
aiiupMaHMHI 038aH 6HMp KucMH oavHaad. Ilyugait kw6, abcosoT
TepPMOLHHAMHK IUKAJaHWHT TFpajiycH Mieas ras LIKaJaCHHHHI Tpajycura
TEHI 3KaH.

TemneparypasiapHHHr TepMOAMHAMHK ILUKaJacH HAEan ra3 IiKa/acH
6unan OMp XHJI 9KaHMHU KYpmiu ocoH. [lapxakukar, (129.7) ra acocaH

Ql _O‘z’ —_ 7-1 _T?.

Ql Tl '
6yHIaH Kkylingard TeHMVIHK KeJHO duKamu:
o _Ts
o =T (130.9)
(130.8) Ba (130.9) nu Takxocnal KyiHAardHH TOMAMHU3!
0, _ T,
% T

Bunobapun, 0 Temnepatypa T ra npomopudOHas Ba MKKaJ/a LIKaJja-
HUHT rpagycu Oup xun GyaraHd yuydH 6 =T,

131-§. KenTupuaran HccHkavk mMHKpopu. Kiayauyc
TEHICU3ANT U

Xap KaHjail MCCHKJMK MalUHHACH KHCMJAPHHHT aitHH OHp IHKJHH
Ky MapTa TaKpopJaiijuran cHcTemacHpgaH HGopaT. 128-§ pa Gua Gap-
ga KaiiTyBYyaH MalIMHaJapHUHT G.M.K. OHp XHJ IKAHJHMIHHH, KalTMmac
MalIMHaHUHT . M.K. 5Ca XaMHILa KaiTyBuaH MalUHHAHMKHAAH KHYHMK SKaH-
JUrMHH KypcaTAHK. By (axkTHM aHAINTHK paBHIIAAa Ky#dHaaruda éauin
MYMKHH: '

G —Qz TI_T2 131.1
& < T, - ( )

By TeHrcH3 MKHHHT 4an TOMOHHA2 (.H.K. HHHI Xap kaHAai MaruH-
Ha YuyH spaiaurad TabpHpH TYpHOAH, YHT TOMOHHAA 3ca KafTyBuaH
MaimuHa ¢.M.K. Huar 129- § ma tonusrar udomacu TypuGam. (131.1) na
TEHrJIMK OeNrvcH KaiiTypuaH MaluMHara, TEHICH3JMK OesrucH KaiTmac
Mall¥Hara TerHuHIHp. '
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Papiwanky, (131.1) Mynoca6aT »KHCMJapUMHT KaiATyBuaH (TEHTAMK
OeJIMHCH) €Ki KaliTMAC (TeHICH3MHK GenrHCH) LMK, OAXAPYBYM Xap Kali-
hail cuctemacH yuyn xau Tyepunnp. Uly 6unan Oupra, 6y unKAHMHLD
KaHua MapTa TakpopJaHulwHaad, 6uHoGapuH, Oy CHCTEMaHHHI HCCHKJitK
MauinBacH cHdaTHaa HWAATHIKIIY CKH HILJaTHAMAC/IMIHAAH  KaTbH
Hasap Gy wmyHoca6ar Vpunau 6ynagu. Kearycnpa 6ua (131.{) kipH-
HMlZary MyHocabaT/iapHK TEKILUMPraHHMH3/a WUCMNAPHHHT GHpOpP cHC-
TeMacH GaxcapajMrad UMK/JHM Ha3apaa TYTamua,

(131.1) ndopanan wyiingarn mMynocadat keand 4MKaau:

G T
[

1
yHH% MycOaT kaTTanMkka kynailtupub yfnpariHy TONAaMM3:
2
Qy S O|
T, =Ty

,

. s o
HuxosT, Gyuudr yan sa §uT TOMOH/IApHAAH - HH afiupus,
¢

G O
77‘—7.:.\<0 (131.9)
udogaHH XOCHN KHJaMH3.

(131.2) myHocaGatra cucTeMa ofaauraH Q, WCCHKJHK XaM, CHCTeMa
Gepapura Q, MCCHK/MK XaM KaTHawagH. bBynpan Oyés Gu3 ymymnau-
THDHII GHJIaH LWyFyAnanamu3, Wy Makxcapaa 6us (131.2) Humr kypu-
HUIUMHH WYyHAal Y3rapTHpPaMH3Ky, yHAa CHCTEMAaHHHr GOLIKA MKHCMJap-
JaH onagurad (Q; MCCHKJIMK MUKAOpAapuruHa 6yiacuH, wy O6unan GHp-
ra, 6y HCCHKJHK MHKIOPJApuHW ajrebpaHk KaTTanvkiaap pe6 xucol-
JiafiMKa: arap oJmHaguran Q myc6atr 6y.ca, HCCHKJMK GMDOPTa TalIKH
KHCMJAaH CHcTeMara Gepunand; arap Q manduil 6yaca, cucTeMa Taliky
KHMcMra HCCHKAMK Gepanu. lllyHmafi kuanG, temnepatypach 7y Gyaran
mucMra  Gepunanuray Q’, MCCHKJMKHH OH3 Wy IKHCMJaH ONWMHAAHTaH

Ba —(Q’, ra TeHr 6yaran Q, uCCHKIMK Ounan OGenrunaiimus. YHpa
(131.2) ndoma HUX0AT KyiiMpark KypHHHMILra Keaagu:

%+%.<o. (131.3)

By myHoca6ar Knayanuyc TeHrcH3nHrH Ac6 aTajafu.

CHcTeMaHHHT Kanaaiaup OMp MKHMCMJAAH OAlaH MCCHKJHK MHKIOpH-
HHHT Iy MHCM TemmepaTypackra HHCOaTHHH Kjaysuyc KeJnTHpH J-
radH UCCHKJHK MHKZOpH ae0 ataran. Knaysmyc TepMHHOJOTHS-
cugad doiinanann6, (131.3) Hu gyfingarnua Yguin MyMKuH: arap 6upop
cucTeMa UMKA OGaxapap 3Kad, 6y OHKA [JaBOMHAa TeMIepaTypaJapi
Joumuit 6yaran (295- pacM) MKKHTa HCCHKJMK pesepByapH (KucMm) Ou-
JlaH WCCHKAMK anmatica, Oy UMKJ KafTyBuaH GynraHma KeJTHpHJIFaH
HCCHKJ/IMK MHKJOPJapHHUHT AUFHHAMCH HOJTa TeHI GYJamy, LHMKJ KaiT-
Mac UHMKJ 6yaraHaa sca 6y HUFMHAM HOAJAH KMYHK Gynanm,
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4=
L
N
=)

(131.4)

295- pacm. 296- pacM.

Kailita-kaitta Takpopsaii GepMac/MK yuyH Iy Hapcara KeJHLIHO
oJIaMH3KH, GyHpaH 6yéH 6upop udonazna , < “ éxu ,>-“ 6eqarwaap Typras
XamMMa XO/MapAa TEHTJIHK OeJrHcH KalTyBuaH npoueccsapra, TEHICH3-
Jauk GearucH KaiiTMac mpoueccaapra TerHuwin 6yaapu. DBy aiituaran
rannap (131.4) ndona yuyH xam VpuHAMIMD.

[Uly uokkaua Oua TeKiUMPHNAETraH CUCTeMa OW/IAH HCCHKJMK anaMa-
LWATraH KUCMJAPHUHT HCCHKJAMK CHFUMM WY KaZap KarTa Ba IUYyHHHD
YYYH HCCHKJHMK aJMatudin npoueccH 0y »KHcmaapHUHT 7, TeMmeparypa-
cUra TabCHp K¥ypcaTtmaiiav, ne6 ¢apas Kuanmb kesran 3iuk. Arap 6y
wapt 6akapuamaca, y X0nna cucTeMara (; MCCHKJMK Oepunrasja Te-
THIIH KUCMHMHT T, TeMmnepaTypacH yanykcus yarapaau. By xon yuyd
(131.4) ndopmara VxwaraH H¢opa €3M yuyH Q; HCCUKJHK Y3aTuLl
NPOLECCNAPUHUHT Xap GUPMHI LIyHzaii OMp KaTop 3JieMeHTap mpoiecc-
Japra axpaTHil Kepakkd, €y npoieccnap xyjaa KHuumk 6yaub, O6ynap-
HHHT Xap Oupuga A’Q, aneMeHTap HCCHKJHK MHKIODHHM JOMMHE (Je-
KHH Xap 6up A’Q; yuyH Gowka 6yaran) T, Temneparypana ysaTuniajH,
Je6 XxucoGnall MyMKHH GyncuH. YHaa 6u3 (131.4) ypuura Kkyiiupars-
HH E3MLIHMH3 Kepak:

AQ;
Al <o. (131.5)
o {
Duan Oy epaa [ WHAEKC cucTeMa OWsaH HCCHKJ/MK aJMa:lajuraH HCM-
HUMT HOMepHHHM 3Mac, 6ajku cucTema Ga)kapalMraH LHMKJIHA 6Yaub xo-
CHJ1 KWJIMHTaH 3jleMeHTap mpolecciapiaH GHPHHUHF HOMePHHH OHJIAH-

pamu; A’Q; sca i- HOMEPIM 3MeMeHTap Npouecc AABOMHAA TAIHRH MHCM-
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JIADUUHT OHPUMIAH CHCTeMa ONalMTaH HCCHKAMK MMUKIOPHHH GUNaupajH,
T,—ywa Tawmiy XKUCMHUHF cHCTemara A'(j, WCChidmnk OCpil naiiTuaara

N
TeMnepaTypacH. Z Taruparu (O Genru fmruuan OyTYH puka 6¥iinua

OJIMHMIIM KepaK/JMMMHM KypcaTapH.

(131.5) ndona wyun GuapMpanvky, UNKA KajiTyBuan GyJjranaa cue-
TeMaHWHT LHKJ [aBOMHJA TAlKapUJaH OJITaH 3JeMEHTap KeJITHpUJrad
HCCHKJIMK MHKJODJAapHHHUHT HMFHHAWCH HOJITA TEeHT GYnaj, LHMKJ KailT-
Mac Oysran xonga Oy HMIMHAM HOAJAH KWYMK Gynaau.

Anugpox aiitranga, (131.5) myHoca6aT Kyiinparnua é3wIMINR JO3KM:

@"—TQ<0, (131.6)
6y epma uHTerpas OyTyH LHMKA GyiiMua onuHann'.

132-§. 3uTtponun

KenTupuaras MCCHKAMK MHK) ODAADUHHHT HHIMHIMCHEM LMK/ YUyH-
ruHa sMac, 6ajku aiianma OYamaran xap KaHpail npouecc yuyH Xxam
XOCHN KMWJHMIL MYMKHH, wmy Ownan Oupra, 6Hp XO/MaTAaH HKKHHYHM XO-
JaTra KaidtyBuaH yrHiuga 6y HMrHHAMHUHT Oup axofn6 xoccacH Hamo-
én 6ynanu. Dynu 613 x03ip Kypamua.

Kaiitypuan Oupop uHKJ oaMO, yHIAa WKKHTa MxTHépuii I Ba 2
xonaTjapHu axpartamua (297- pacm). By xosiaTaap uukasu pacmaa [
Ba /] pakamnapn 6uiaH OeNruMnaHraH MKKHMTa TapMOKKa axpaTaiH.

Byujan onpunrs  naparpajaa KypcaTranu-
MH3[eK, KeJITHPHITaH HCCHKJAHK MHKAOPJAapHHUHT
6yTyH mMKA (UMKA Kai#TyBuaH!) GYiinya OJIMHIraH
AMFMHANCH HOAra TEHT:

NAQ
‘;;‘T( = 0. (132.1)
(132.1) fiuruHaura kupysuu Gapua gyUIMIYB- S~ =Tl

YUJAPHH HKKHM Tpynnara axpaTHil MYMKHH, GH-
pUHuUM rpynnara / TapMOKKa TerLuaH KYILUM-
JIYBUHJIADHH, MKKHHYM rpynnara sca /] TapMOKKa TeruiuM KYLUH/yBqH-
JapHK KHpuTamus. Yupua (132.1) udona Kyidumaruua €3unuiud MyMKHH:

297- pacm.

Nag |, NagQ
— 4+ == =0, .
-t (132.2)

) an

Bupunun durunan 1 xonatpan 2 xosnatra / TapMmox 6yitmua yrThw-
ra, IKKHH4YM AHFMHAM 3ca 2 xonaTaan [ xonarra Il tapmok 6Vitnua
YTHIUTA MGC KenaaM.

! Bus (131.3) sau (131.6) v KenTUPMG GnxapHmpa KHAraH MyAOXa3anaphMI3HIL
A ne6oT ge6 xapal Gyamaine. Jlexwu (131.6) uporann (131.3) n2n xyna asmg
iy OHnaH KeATHPHO HHKADHIL MYMKIH.
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] xonataan 2 xonzTra 6ipop KaiiTyBuan JTHILrA NOC KenalIira
KYHHIard AuFuLAHA KYpHO ddkamua (298- pacM):

A-’_Q .
‘% 2, (132.3)
{KaflTy®)

Arap yTvwn AyHanMmM ysrapTupuaca, npolecc KaWTyByaH npouecc
sKausurn Tygaian (132.3) MMFMHAMHUHT HUIOpacH Y3rapHillM Kepak.
Hapyaknnar, macaaan, 298- pacmaa Cest-

80 TM/IaHTaH  9JIEMEHTAp KHCMIA [1poLecc
2 I - 2 iiynasuumipa  6ysaradpa cucrema
/ Temnepatypacd T OYaran GUpOp IKHCM-

JaH A’Q WCCHKJIMK MHKJIOPH onaaM, Viuia

KMCMJa NpPOLECCHHHT HyHaMuum 2—J

\ . 6ysranja cucteMa.Temnepatypacu T 6y.-

4q rai ya »kucMra XyALW wyHfall A'Q

1 MHKIOPHAA HCCHKJHMK OepHIUH, ABHH

—A’Q uccukMK onu kepak, Uynpaii

KHIMG, YTHW [iysanuuM  §3rapranja

(132.3) narm Gapua KYIUMAYBYHJIApHHHT HILOPAaCH Kapama-KapIUMCHra
y3srapagu, Hatuxcaja

298- pacm.,

A'Q _ ~y A_'_Q
122 ! % i (132.4)
(KafiTyB) (xafitys)
6y namn.
(132.4) xoccara acocnanu6 (132.2) utopann Kyiimparuua €3amma:
8Q__» M _p
12 T E T )

m an
Byujan kyfingaru HaTima KenMG ynkaju:

y A'Q A'Q
- —E - (132.9)

Bowja onuHraH KaiiTyBuaH UMKJHH GH3 MyT/IaKO MXTHEDHil paBHLL-
ha ojrannmus ydyH (132.5) mynocabar / sa 2 xonatiapHH y3 HuMra
OJFaH Xap KaHAall KaWTyBYaH UMKA ydyH Ga)kapHJHIUM Kepak. JKyM-
nagan, I Ba Il TtapMoksappan xocun 6¥araH uuka ypHura | TapMok
Ba 297- pacMAa nyHKTHp GujaH KYpcaTunrad waittyuan //] TapmokaaH
XOCHJ OyaraH UHMK/JAHK KYpHUG UHKHL Ba IOKOPHAAarHya MyJoxasanap
1opUTHO, (132.3) itmeuauenar /1] TapMOKKa TETHLIIH KHAMATH YHHMHT
I TapMOKKa TEerMiLIM KMIMATMFa TEHF 9KAHJAMFMIA MIIOHY XOCHA KHJIHLL
MYMKHH..

Ulynna#i knam6, Gu3 Kyma MyxHM Xysocara KeslQHK: CHCTeMaHHHT
6up xonaTiaH (GOLINAHFHY) MKKHHYH (OXHPTH) X0.dTra KafiTyByaH yTH-
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MIMJA OMafWraH KeJTHPHIraH HCCHKJMK MHKIOPJAPUHUHT  HUFHHIWCH
yTHw #Ayaura Goridk 9vac Ba OHHOGApHH, CHCTEMaHUHr GolJaHFHY
Ba OXMpru XoJatJjapuraruia GOoFiIMK.

Bus GuiaMH3KH, HUKH DHEPrHs OPTTHpMaJapH HHFHHIMCHHHHT XaM
IWyHAait xoccack Gop. DHeprust xoaT (PyHKuUMACH 6Y/raHaury Tydaiiam,
I xonatman 2 xosaTra Xap Kaupait VTHIIZarM HYKH 3HEpPrUst OpTTHP-
MaJapUHUHT HHFHHAKCH SHEPTHSHUHT Oy XonaT/iapiarH KHAMaT/apH
afitpmacura TeHr GV MILH Kepak:

NAU = Up—U,. (132.6)
-2
PaBivaHKy, 1OKOpHIA aiiTHIraHJap XOJAaTHMHT Xap KaHaa# QyHKuMs-
CH YYYH, S'bHM CHCTEMAHHMHT XoJaTH OMJaH GMD KMAMAT/H aHHKJ/aHa-
OWraH Xap Kaujail KaTTaiuk ydyH TYepu Gynanu:

_
Y Af (xonat) = [(2) — f(1). (132.7)
1+2

Arap kaTTanMk XonMaTHHHr dyHKuusich OynmMaca, y X0Jja YHMHT
3MeMeHTap MHUKIOPJAPHHUHT HHFHHAMCH CHCTeMaHHMHF OHp  XOJaTiaaH

Gomika xonaTra VT fyaura 6Gornuk O6Ynu6 Konanv. Dywpait karta-

JIHKNAp KyMJIacHIa, MacasaH, wll Kupand. buHara mMabiyMKH,

@l
A= A4
r
12
MU (Y NpOUECCHH TacBHPJOBUM Srpu uusux (215- pacMra K.) Kavpab
ofrad t03ra TeHr Ba adTHiaH, VTHiu iiyaura GOFJMK.
CuctemMa osaiuraH HCCHKJMK MUKJAOPH YuyH XaM XYIAM LiyHpal
6ynaau. TepMoiHHAMMKaHUHT GHPHHUM acoCHra nMYBOGHK paBHiLAa

Q=N Q—\ AU + NNA. (132.8)

1-2 |-2
(132.8) nuEr VHr TOMOHHAArM HHUCHHIMJApAAH OMpHHYHCH #yara

GOFHK 3Mac, MKKHHYMCH 3ca iy.ra GorJuK. DunobGapuy, zA’Q KaT-
TanuK yTuw #yaura Gorauk. Kyinparu

ae
T

1+-2
tgafitys)

WHFHHIMHUHT [ XonaThaH 2 xo/jaTra KalTyB4aH YTHMulfarH fiyara GoFe
JMK 9Macndru Kafityguad npoueccaa A’'Q/T uuc6ar Gupop XoJaT dyHK-
UMSICHHHHT OpTTUpMacuaup, Ie6 afiTviura acoc GepagH. By yHKuHsA

sdTponua peb aranagi. ¥ S xapdu OGunan Genrunanapgn. Llysgah
KHAHO,

(&2 Q)Km“ = AS. (132.9)
k)]



(132.9) ra acocaH SHTPONMAHWHT OPTTHPMAaCH KafiTyBuaH mpoleccaa
CHCTEMAHMHT TallKapHAAH ONajvTaH SNeMEHTap HCCHKJWK MUKIOPUHHHF
Iy HCCHKJHMK OJIMHaéTraB MajiTiard Temnepartypara HHUcGaTHra Terl,

DuTponus xoJaT (GYHKUMACH GYJraHH YYyH SHTPONUSL OPTTHPMasa-
PHHHHT HWFHUHAMCH SHTPONHAHMHT OXHPTH Ba GOLLJIAHFHY XOJIaT/apjard
KHAMaT/IapMHHHT  aiiupMacHra TeHr 6yauwH kepak [(132.6) 6unan co-
JIMLITHPHUHT]:

AI
‘EO B l‘\_'AS S;—S,. (132.10)
(kai\:y-e) =2

flnaga anukpok xucoSnaranpa (132.10) iuruHAMIap. MHTErpasnap
6uiaH anMaUTHPUAUILH KepaK'

2
S"Q de=sz—sl. (132.11)
1

(Kaﬁwn)

ODHTPONHA—AalIUTHB KaTTalMK. By 3ca CHCTEMaHMHT SHTPONMsCH
YHHUHT afiphM KHUCMJADMHHHI SHTDONMHMSAJAPH HHFHHIHCHTE TeHr SKaHH-
HH OuaaupazH.

133- § SHTPOMUAHHHT XoccanapH

KaiiTyBuan npoueccia KeNTHPUAraH HCCHKJAHK — MHKIODPJAPUHHHT
(132.10) HMFHHAMCH SHTPOMHSHMHI OPTTHPMAcura TeHT. JHAH KaHTMac
NpoLecCAa KeNTHPHATaH HCCUKJIMK MHKJIOPJIapHHUHT HHFUHOMCH OHnaH
SHTPONHSA OPTTHPMacH opachiark MyHocabaT KaH-
Jlaii 3KaHJIKTHHKM  aHuK/ialiMH3. DyHMAr  yuyH
KaiiTMac Ba KaHTyBYaH TapMOKJapjad HGopaT
uukJHg  (299-pacm) Kypub6 uMkKamus. DByTyH
UHMKJ KafiTMac 1uKAn 6Y/araHK yuyH KesTHpH/raH
HCCHKJMK MHUKAOPJ2DHHMHT OYTYH UMKA OyitMua
OJIMHTAH {UFMHAMCH HOJIA@H KWYHMK Oy/aIIH Ke-

pak:
A’Q
22 <o,
o]
By AMFMHAMHM Xap XWJ TapMOKJapra Terlyi OyaraH MKKH KHCM-
ra axxpaTamus:
pIELA 2"Q<0 (133.1)
1-+2

(xa#T™ac) (Kan'rya)

! Kadaysuan mponecesa HCCHKJMK a8/IMBUIYBYH KHCMAADINUS Temnepatypacu GHp
Xun 6¥Mann.
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(132.10) ra myBobuK paBHWga, Oy HHFHHIHJAPHUHT HKKHHYMCH 3He
TponMsiHMHT | Ba 2 XosaTJjapaard kuiiMat/iapH aiiupMacura tenr. Lly-
HUHT yuyH (133.1) MyHOCAGAaTHH KyiMaaruya €3uil MyMKHH:

A
82 4 (51— 82 <0,
(Kalﬁ-;ﬁac)

6yHiaH KyiHIaru xyJoca KejsHO yMKaau:
Si—S8> D52 (133.2)
(Kal!-‘l"hlilc)

(132.10) Ba (133.2) ndopanapuu OupyawTupud, Kyiuaariura sra
6§ navus:

Sp— S > VA0 v (133.3)

Oy epna TeHraumk OenrucH / xonaTjaad 2 XxoJatra xap KaHgaidl KanTyB.-
yaH VTHWra TerdiaH, TeHrcHHK OGenrvcu sca /-2 HYHaaHUIAArH
Xap Kaugaii kafitTMac Vtuwra Termmad. (133.3) paru 7 TtemnepaTypa
cuctemara A’Q HCcHMK/JHK OepraH HCMHHHI TeMrepaTypacHHH GHJu-
pazu. KailityBuaH npoueccaa Oy TemnepaTypa CHCTeMaHMHI TeMmeparty-
pacu 6unaH 6up xua 6ynanu.

PaBwmanky, (133.3) myHocabaT xap OMp 3/eMeHTap npouecc yuyH
6Gaykapu/IMIIY Kepak:

as>4%9, (133.4)
éxH
s> 4%, (133.5)

IUynu kaiiy kunud YTamMusky, IHTponua xonaT dyHxkuuscH 6yAranu

yuyH
—8,= JAS

1+2

ubopa (132.6) Ba (132.7) udonanap kabu, TerHwaM YTHI - KaHTYBYaH
€KH KaiiTmMac 6YHILMAAH kaThHH Hasap xamHwa TYFpy 6ynanu. Kyfduaara

A
1+2
¢dopMysia 3ca akaT KaTyByaH YTHIN y4yyHTHHA TYFpH Oynamu.
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Arap cucTeMa Tawikd MyXHTAaH M30MALMsNaHTaH OyJca, sS’bHH Tall-
KM MyXuT OMAaH HCCHKJHMK aiMaiiMaca, y xoana (133.3) maru xamma
A’Q nap Hosra TeHr GysaAd, YHUHT OKHOaTHAa 3ca

Sz_ Sl> 0, (133.6)
€K MocC paBHLIAA
AS> 0. (133.7)

[Hynpait KUAHMG, w302AUUAAAHSUH CUCMEMARUKE SHMponusacy (arap
cHCTeMana kafiTMac npouecc 103 Gepaétran 6yaca) gaxam opmuwiu
éxu Joumud wosasepuwu (arap cucTemajza KaTyBuaH mpouecc o3 Ge-
paérran 6yaca) Mymrxur. V3oAsdUHANAHTAH CHCTEMaHHHT 3SHTPOMHACH
KaMdiiHilH MYMKHH 3Mac.

Bua Gunamu3KH, TallKH MyXHT OHJMaH HCCHKMHMK aniMaliMacAaH 103
Gepajurasjaray npouecc aauabaTHk mpouecc pe6 atanagd. BuHobapuh,

KalTyBuaH afMaGaTHK Npouecc NaBOMHIA
T SHTPOMHs  yarapmaiifd, WYHHHT Y4yH
KallTyBuaH anuabata H3aHTpomna aebd
aTaMMH MyMKHH. SIHTH TepMHHOJIOTHSA-
nk-- / > 4 HJaH (oiinanann6, KapHo HHMKJM HKKHTa
M30Tepva Ba MKKHMTA H33HTpomagaH woo-
par, Aed afiTHii MymkHH. PaBlanky,
P (7:, S) auarpavmana Kngo UKW TYFpHU
L - J TyprOypuar waxauna 6yaanu (300- pacm).
o § TyFpH TYpTOYPUAKHHHT 103H COH MHHXa-
TH@H CHCTeMaHWHr GHp UMK/ 1aBOoMHAa
ONMajUraH HCCHKJMK MHKIOpPHTa TeHT,
300- pacm. Lapxakukar, (133.4) ra acocau, cucre-
MaHMHI KaliTyBUY4H 1poneccia oJajuran

3JIEMEHTap HCCHKJHMK MHKJODHM kyHHAarura Teur:

A’'Q = TAS. (133.8)

BuHOGapHH, cHCTeMaHHHT KaliTyBuaH H30TepMHK NpouUeccAa OJiagH-
FraH HCCHK/MK MHIAOPH Ky#MaarHya HQoga.1aHHIIH MYMKHH:

Q =T(S,—Sy), (133.9)

6y epira S, — npoueccHHHT COWHMAArd SHTponHsA, S, — OXHpHAATH 3H-
TpOMHS.

(133.9) nan doiigananub, CHCTeMaHUHT IMKJ XOCHJ KHJYBYH H30-
TepMHK Mmpoleccsap 1aBOMHJa OJaJAuraH HCCHKJHK MHKIOPHHH KyHHza-
rHya G3nll MyMKHH:

Qie==T,(5,—S,), st_= Ty (S,—Sy)-

Ilukn paBoMuaa osMHanurad TYJIMK HMCCHKJMK MHKJIOPH Kyfuzarura
TeHr:

T Q = Qut Q= Ty (51— S2) + T3 (Sa— S;) = (71— T2) (S1— Sa).

Kypunub typubauku, Gynaard oxuprd Hpoaa LHKIHHHL 103Ura TEHD,

Ob-

Sz
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DHTPONHUSTHIIHT KAMAs OJIMAc/MrHHK Ouagupysun (133.7) Mywsoca6at
(hakaT H3oNAUMANAHTAH CHCTeMasapra TerHulingup. Arap cucTema Tall-
KH MY%HT. GHJIaH HCCHKJIHK aJaMaluca, yHUHT HTPONMACHMHMHT Yarapuil
XapakTepH xap kaHAall OyJaMIUM MyMKHH. )KyMmnazaH, arap cucTema
TallKK JKHCMJIapra HCCHKJIHMK Gepca (cucteMa osiaauran A’QQ HCCHKJMK
MHKI0pH MaHuil Oy.ca), CHCTeMAaHHHI SHTPONMACKH KaMafH.

Arap H3onAuMsNaHMaral cHcTeMa UMKJA Oaykapca, YV XOJiia YHHHT
SHTPOMHACH XOJaT QYHKIHACH OVATdHAMIM YUyH XxaM UMKJAHWUBT OXHpH-
na OolunaHFMy KMHAMATHHH kaOyn wkunafd. J0ekuH UHKAHWHC CopHLLM
IaBOMHIA SHTPONMA, yMyMaH aiiTraHja, Vsrapaad, wy OuJjlan Gupra, y
UMKJHHHT 6ab3H KMCM/NapUaa OpTHINY, Gab3d KUCMJAPHIA 3Ca Kamaiiu-
IUM MYMKHH, YyHKH SHTPONMSAHMHT OHpP UMK/ AAaBOMHLATH Y3rapuiunapH
AMFHHAMCH HOMTa TeHT OYJMIUM Kepak,

DHTPONHAHMHT KAATYBUYAH M30TEPMHK MPOHECC BaKTHAa YarapHuIMHA
tonaitnmk. (133.3) ra MmysodMy, SHTpONMS OpPTTHpMacH Kyinparura
TEHT:

al 7
S,—S =222 .
1+2

Varapmac TemriepaTypauu fMFMHZM WILODAacH OCTHAaH uMkapub, 3H-
TPONHsi OPTTUPMACHHH KyiiHiaruya udoaanaiMus:

S —S =2 o8Q="%, (133.10)

12

Oy epna Q,—cHcTeMaHuHr [ xonaTnaH 2 Xo/aTra KanTyByaH H3oTep-
MUK VTHIUM [aBOMMAA OJraH MCCHKJNK MHMKIOpH. Arap Oy MCCHKJMK
MHKAOPH Mandui 6yaca, S,< S; Gyaaau.

IHTPONMAHMHT KaiiTMac Npouecciard §3rapHIIMHH TOMMIL YYYH CHC-
TeMaHW afiHM yIua OXMPrM XxonaTra KeJTHPYBUHM KaHAaiaup OHp Kail-
TYBUaH TMpPOUECCHN KYpHO uMkuin Ba Oy npouecc yuyyH KeJaTHpHAraH
MCCHKJIMK MHMKDOPJApPMHUHT {MTHHAMCHHU TomHil sosuM. ByHu Kyinaa-
FH MHCOJla TYWyHTHpHG YTamua. Temneparypanapu Xap xua T, 8a T,
6yaran (T,> T,) MKkkuTa xucmaad uGoOpaT H3O/SUHMSANAHTAH CUCTEMAHH
TeKliMpamu3. JKuCMJaap ypTacHia WCCHKJMK a/JMaluMHHUIL 103 Oeprat-
NUru TydailiH yNapHUHT TeMmnepaTypanapH TeHrnawaau. By npouecc,
paBulaHkH, KaHTMac npouecc O6ysinO, YHMHT NABOMHAA CHCTEMaHHHC
YHTPONMUACH OPTHO OOpHILH Kepak.

Copmanuk yuyH MKKaja ;KMCMHHHI MCCHKJMK CHFHMM GHMp XHJ Ba
C ra Tenr pne6 dapas Kuamu3, YHjAa MKKaJa >KHCMHHMHT MCCHKJHK
MyBO32aHaTH XoJaTHI'a KeJraHjarM OXHPrH TeMnepaTypacH KyiHaarura
TeHr Oynaau:

T,=Dfle (133.11)

CucTeMa SHTPOMHSCHHMHT YarapuuIiHH XHCOG/ad TOMHIU yYyH CHC-
TEeMaHW HKKana »XHCM y7TyH Oup xun Oyaran T, TemnepaTypann Xo-
JlaTra KenTHpPYBUYM KaHTyBuaH npoueccHH KypuO umkamus. By npouecc
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CHCTeMaHHHI OHPHHYH KHCMHHHHT Kaujainup OHp Tallku xucmra GH-
POp MHKJOp HCCHKJHUKHH KalTyBduan Tap3a 6epHd, TemnepaTypach T,
KHiimMaTra Kajgap KaMailMIIHAaH Ba MKKHHUYH KHMCMHHMHT TaulKapuaaH
XYAAH WIYHAAH MHKAOPAA KafiTYBYaH Tapajia HCCHKJHK OJMO, TeMnepa-
Typach T, KuiiMatra Kajgap OpTHIUHAaH nb6opaT. by HMKKana npouecc
KailTyBuaH npouecc OVaMIIM y4yH yJap LWYHEad COAMp OYJIMIIM Kepak-
KH, CHCTEMaHMHI XMCMJApHAaH Xap OHDHHHMHI Ba TEFHLLIM - TALUKH
MUCMHHHP TemnepaTypacH xap 6up naitna Oup xua OYJHIIM  KepaK.

BHpuHYM 3HCM COBHTaHIA YHHMHI SHTPOMMACH KyHHAaruya OpTTHP-
Ma onaju:

T T,

'Q  (cdT _ T,
ASl =ST——5\—77——CIDT':.

T, T,

MKKUHUY 3KHCM HCHTaHa 3Ca YHHHT SHTPONHACH ONT'aH OpTTHPMa
Kydugarura TeHr OyJjagu:

To Te
AS, = X%L “=cinle
2

Te Ty

Wynn xaitn ka6 yramuskd, Ty > Ty > T, Oyaranu yuyn AS,;
manduil, AS, sca mycOar G6ynann.
CHcTema 3SHTDONMHACHHHHT Y3rapuiid afipuM KHCMJAD SHTPOIHACH
{arapHiuiapH AHFHHAHCHTA TEHT:
AS = AS,+ AS,=CIn B4 C 1 = Cln =10 133,12
=AS; 8= n71+ I‘ITZ—— n_T1T:' (133.12)
(133.12) ra T, uunr (133.11) kuitMaTaHu KYAH6, cucTemMa IHTPO-
[HSCH OPTTHPMACHHUHT Y3HJ-KeCHT HPOIaCHHH TOMAMHS:

_ (T4 TL»
AS =ClIn ——47.17.: .

By udonaHHHr XaKkMkaTaH XaM HOJJAH KaTTa ISKaHJUTHHH KYypca-
TaMu3. ByHHHT yuyH Jiorapudgm GesirHCH OCTHHArH MGOAAHH KYiHHEarH-
4ya y3rapTHpaMH3:

(T, + TP _ T%"' 2T, 4+ Tg _ Tf"QTsz‘{' Tg +4T,T, 1 (T\—T,» > 1
AT T, 4T, T = AT T, =1+ aT, T, ~

By udona Oupman katTa 6yiraHd yuyH yHMHT Jorapudmd mycoart
6ynann Ba, OGuHeOapuH, AS > 0.
JKHCMap CHCTeMaCHHHMHI KaiiTyBuaH HM3OTEPMHK HRpOLECC BaKTHAA
Gaxapaguran HuMHH Xucobna6 unkapamus. (95.4) Tenrnamara acocaw,
. d'A=d'Q—dU.
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(133.5) dopuynaman kaiityBuaH npoueccaa d’Q = TdS 3KaHJMTH
Keand yukagd. By guitmatin d’4 uunr ndogacura Kysmus:

d'A=TdS—dU.

dT = 0 Oyarann yuyn (m3orepmuk npouecc) 7dS kartanukuu d(TS)
OunaH aaMalUTHPHIL MYMKHH, YHA2 MWHHMHT ndofacH KyHHJATH KYpH-
HHIUra KeJajH:

d’A=d(TS)—dU = —d (U —TS). (133.183)

Hlynpah xknmanG, kaiiTyBuaH HM30TEepMHK mpoueccaa CHCTeMaHHHT
TaWKH JKHCMAap ycTuaa OajkapaluMraH HulH KyHRaard KarTanHKHHUHT
KaMmafinimra teHr Oy.nagu:

F=U=—TS. (133.14)

F xonaT ¢ysKuMscH 3KaHJHIMHHM KYpuui KHilHH 3amac. By karta-
JMK 9pKHMH 3Heprus aeb6 artanagu. Dy 5SHeprHa cHcTeMa Huku
9HePTHSICHHUHI KalTyBYyaH HM30T€PMHMK npouecciapia TallkH Hwra ap-
JaHaguran kucvmuaaH ubopar. Mukm Ba 3pKHH 3Heprus opacujaru
aiiupmara teHr Oysran TS karranuk Oab3aH OOFNaHraH sHep-
rus pe6 aranaju.

(133.13) myHocaBaTHM MHTerpannab, MIIHM TONamMH3:

(Alz)uaorepmm = F1_ Fz- (133 15)

[lynn kaia kuNaMu3kd, agvadatuk npouecc xonuaa (Q = 0) cuc-
Tena OakapaJMraH Ml CHCTeMA HYKH 3HepPrMACHHHHI KaMaHHuIHra
TEHT:

(Alz)ammﬁaﬂu( = Ul‘_ Ua- ( 133. 16)

M3oTepmuk npoueccnapaa 3pKMH 3HEPrHs HUKH IHeprus poJMHH Vii-
HaiigH.

(133.16) myHocabaT KaliTyBuaH npoitecc.1apia xam, KaiTMac Mpo-
ueccaapaa xaMm ypuuananp. (133.15) myHocabat sca kaiTyBuaH npo-
uecciapiaua ypuHau OYyaaan. Kaiitmac nponeccnapaa d'Q < TdS
[(133.5)ra K.]. By Tenrcussukun d'A= d’Q —dU Tenrnamara x¥yiub,
KailTMac M30TepMHMK MpoleccaapAa Ml KyWHAarH wapTHH KaHOATJaHTH-
PUIUHHH TOMHILL OCOH:

(Alz)uaoTepMHK < Fl—‘ F'z-
BHHOGapHH, 3PKHN  SHEPrusHUHT KaMannumn H30TepMHK ripoueccaa
cHcTeMa 621}!(8[)3 0/1aJHrad 3HC KaTTa HIUHH GeHFHJlaﬁ}lH.

134- §. HepHuct TeopeMacu

(132.11) ndona SHTPONHAHMHT Y3HHM 3Mac, GANKH YHUNT HKKH XO-
Jaraard KuiMmathapu afitpmackau anuinaiizn. Hepuer suTponusuusr

Y3UHMHT HCTaAraH X0,1aTJarH KHAMATHHH aHMKAAlUra WMKOH Gepaguras
TeopeMaHH HCcGOTAAAH. '
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Batb3an TepMOHMHAMMKAHMHT Y4YHHUM acocH el atanaguran Hepuer
TeopemacH OYHAail Vxunamu: abcoawom memnepamypa HoA2qd UHMUA-
2aH0A Xap KAHOQU JCUCMHUHZ IHMPONUACU AN HOA20 UHMILAAOU:

limS = 0. (134.1)

T+0

Heprer Teopemacura acocau, xap xaHpafl sHCMHHHT aBCcoJIOT HOJ-
Hary sHTporsich Hoara TeHr. lllynva acocan, T remnepaTypaid Xo-
JIaTAarn SHTPONMs Kyfuaaruia udojananuil MyMKHH:

T
— {29Q
“57' (134.2)

0

Macanan, arap XUCMHHHT OocMM Y3rapmac Oy.aran (apouTaaru
WCCHKJHMK CHFMMH TeMnepaTypanHur OYHKUHACH cudaTHaa MabayMm
6ynca, SHTpPONMsHHM Kyiimgarn diopmyna OViiMua xucoliab yuKapHn
MYMKHH:

T
5= | e, (1343)
4

135- §. 3uTponua Ba SXTUMONIHK

BonbuMaH 3SHTPOMUAHMHT CTAaTHCTHK TaJKMHH KYI4 CO11a IKAHU-
HU anuknarad. Bywsgan onpudra naparpabaa 130as0usiaadraH,  sbHH
¥3 XONWra KOJJHPHJTAH CHCTEMIIIMHT 3SHTPOMHSICH KaMasi ONMacJHr
kypcatungu. M«xuHUM TomouZaH, ¥3 xoaHra KOJNMPHJAraH CcHCTeMa
9XTHMOJH KampoK XonaTfaapiaH 3XTHMOMM KaTtrapoyg Nosataapra yTu-
wy paBwaH. CucTeMa 3XTUMOAM KAaTTapox 6yaraH xonatra YTHO oJ-
raHufaH KeilMH VHAA YeKCH3 y30K BakT kojagd. Arap Oup Xua Ba wy
Ounan Oupra sHC KaTTa 3XTHMOJJIHKKAa OHp XoJ1aTt 3Mac, OaJKH Karop
Xonarjap sra Oy.ca, y Xoana M30nsuMsiiaHrad cHetema OyHAail Xo-
JaTJIapHUHT OupupaH Oouwikanapura Vyrta ogagu. Ulynpait guaub, uso-
JIANMSANAHPAH CHCTEMaHHMHT SHTPOMHUACH Ba XOJATJApHHUHT 3XTHMOJH
y3 xapakrtepnapn OunaH Oup-Oupura Yxuiaiifin: yjap OPTHLIM €KH JOK-
MUIJIMTHYA KOMaBepULIM MYMKHH.

HOxopuia KesiTHpHATaH MyJ/10%a3afapiaH CHCTEMAHMHI SHTPOMHACH
GHMaH YHUHT XONaTH SXTHMOJH ypTacHaa Mabiym Oup OGornannwm 6y-
JUIIA KepaK, JeraH xyjoca Kenu® uniaad. bonbuman Oy GornaHHwW
KyliMgaruya KypvHUWIra 3ra KaHJHMFHHH KYpCaThH:

S=kinwW, (135.1)
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6y epaa k — Boawuman gousmiich, W-— cnctemMa XOnNaTHHHHE Tep-
MOJHH aMHK 3 XTHMOUJH; CHCTeMa NOAATHUHAT - TePpMOAHHaMHK
3XTUMO.IH [IeraHaa cucreMalnnHr uly XoJlaTuli  amMahra  OWMPaaAHraH
TYPJIH XUJ YCYJJIADHHHT COHH TywlyHMAAAH'.

W KaTTaNMKHMHT MALHOCHLM TYUWYHHO OAHMW YUYR KyJAHQArH MH-

connu Kypué unkamu3. Mamw wuppa cdakar 1¥prra monekyna Gop,
ne6 dapas wunamus. Mamiunan Qukpan MKKHTa TeHT KHCMra: yYan Ba
yur gucmra 6ynamua (301- pacm). MosekynaaapiuuHr xapakat KWMLK
Tybaitn¥d yMapHUHT WIOMIDHMHT HKKajsa KHCMH YpTacujard TakCHMOTH
yarapub typany. Bup-OnpuaaH MAMIUHHHT YHT
Ba Yan KUCM{JArd MoJeKy/anapHHHT COHH OH- 7
Jad dapy KHAYBUM X0JaT/apHH Kypud yMia- X
mu3. Monekynanapra Homep yViind, xap Oup
XOJIaTHH aMaJira OLIMpHLL MYMKHH Oynandran ﬁ
ycy/nap COHMHH XHMco0/iab yHiamus. Xucol-
Jaul HaTHxanapd 12->xafBanma KypcaTui-
rad. MovekynanapHHHT HMIHIIHHHT HKKHTa 301- pacwm.
sIpMH  Ypracupa MyMKHH 6yaran 16 TakcH-
MOTHJIAH OJTHTacH YArjga sa uanpa GHp Xds MHUKAOPAA MoJekynaa 6yn-
raH xonar/apraTYFpH KeJaiH, CaKKH3TacH 5ca WAMIIHHHT OGup sApMmHga
OUTTa MOJIEKYJla, HKKHHUM spMHAa Yyuta MoJekyna Oyaran xonatra
TYFpu Kenanu. PaKaT HKKHTACHTMHA MJAHMIIHHAHT Oup fApMHJa XaMMa
MoJleKyiarap TYNmJaHTaH XoJaT/japra TYFPH Keaag.

Xap 6up MONeKy/MaHMHT HAMIIHHHT 4Yan ApMHga OYJuIl 3XTHMOJH
OHNaH WAMIUHUHT YHC TOMOHMAjaru apMuaa 69nuw sxTHMONM Oup-Gu-
pura TeHr.

[yHuHr yuyH MonexyJsanapHuHr 16 TaxcHMOTHAAH Xap OHPHHHHT
TakpopiaHyBuaHmurd Oup xun. DBunoBapun, syafian Oup xosaTHH
aMaJjra OWMpUUl YCYJANAPHHUHT cOHH 6y XOJNATHHHI SXTHMONMHH aHHUK-
nafigu. )
[Okopupa 6u3 KYpRUKKH, MoJeKynanap TYprra 6ysraH xosaa ynap-
HHHI XaMMacH MJIMUIHHHT fipUMJIApUEaR OWpPHAA TYrjaHMIIMHHHT 3XTH-
mosd sHr Karra (1/8 ra rtenr) O%namgu. JIeKHMH Monekynanap COHMHH
KYnpok KkKHAuO osraHga axeod wAMAAMl paBuumina yarapagd. 13- kag-
BaJia YHTa MOJIeKYNa yd4yH TYpJH X0JaT/apHM amanra OWHpHUI yCyii-
JIQPUHHHT COHJsIapH Kypcatuirad. By xosma Oapua monexyjanapHUHP
MAHLIHHHE ONTTa fAIPMHAA TyTuiaHHI  3XTHMOJM atru 1/512 ra rewr.
Xyna kyn xoanapaa (1024 xonpan 672 tacupa) MAMIUHKHHT HKKaJa
KHucmuga 6up xua (6—05) ékn pespsn Oup xun (6—4 €nn 4—6) Mose-
Kyna 6ynagy.

N pona MosekynaHH WIMLIHHHT MKKM KMCMHCA TakCHMaall ycyJ-
JIAPHHUHT TYJMK COHM 2V ra TeHr SKaH/MIHHH & ypcaTHiu MyMKHH (Gy-

———

1 TepMonuHaMMK SITHMOJ OJIATAA SXTHMOM Nef ATaJyBYH MATEMATHK SXTHMOJJAH
$ApK KuaajH. Bupop BOKeaHHIr MaTeMaTHK 3IXTHMOMN WY BOKea y4yH KyJai Xonnap
COHUHHHT SXTIMOJIAPH TeHT XoJJap coilitra wucdatira TeHr, BiH odapun, martematuic
9XTIMOA Kacp coH Ouaan upnianamain sa Sapjtan oumaian. TepMo.maMuK 3XTH-
MOJI, akcHHya, OyTyH coH OnanH, ojaTia, Ky .a Karra OyTyd cou GuazH ndorananags.
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HuHF N =4 Ba N = 10 xonnap yuyH TYFpH SKaHJHrUra Ou3 MuIOHY
¥ocud kunauk). Wynusr yuyd wmonekyaanapHuur N coHH, Macanas,
10% ra tenr Gynaca, xaMma MOMEKYJaNapHHHT HAMWHHHT OWTTa spMH-
ra TYnJaHUW SXTUMOJM HHXOAIT Aapamajga KMuHK Gyjapu (6y sxTumon
HKKUHUHT 10 papakaiu UKKHra OYNHHTAHMCA TeHr).

12-azasan

Xonat ] XonaTHu aMal1ra QWHPHIN YCynnapu
Ma3kyp xonaTuu aMman-
uanparu PHPRATH \qangaru sontexynianap-|urmars mofexyhanap- ra owmbHi Yoy Sapu-
MOJICKYA- |MOJIEKY Na- HRUr HoMephapw H.OIC HOMEPJIApYH sur coun (W)
nap coun | nap couy
0 4 - 1,2,3.4 1
1 3 1 2,3,4
2 1,3,4 4
3 1,2,4
4 1,2,3
2 2 1,2 3,4
1,3 2,4
1.4 2,3 6
2,3 1.4
2,1 1,3
3,4 1,2
3 1 1,2,3 4
1,2,4 3 4
1,3,4 2
2,3,4 1
4 0 1,2,3,4 —_ |
Bapya ycyanap coly 20= 16

Bowga ras ugMiuHUHr YHr TOMOHMAar# O¥iu KUCMHMAaH TYcHK Ou-
JaH aXpaTHIraH uan KHMCMMZa Tynniauwran 6yncuH, nef dapas kHu.na-
M3, Arap TycukHM oau6 Tauiacak, ra3 ya-ysugau OYTyH uiuwra
Tapkalagu. By npouecc kafitMac mpouecc Oynagy, UYHKH HCCHKIUK
%apakaTH HaTHXacupa Oapua MoneKynanapHHHT HAMIWHHHT OMD KMC-
MHTa TYIJIQHMIL SXTHMOJIM IOKOPHAA KYpraHHMH3jeK, [AeApJH HOJAra
TeHr. DuHOOapuH, ras Tawikd TabCHPCH3 ¥3-Y3uAaH sHA YAHWHHHC
Yanm spMHra TYIJjaHa OJMaipu.
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yupait kuau6, rasuunr 6y- 13-%ansan

TYH HAHWra TapKasayil rnpouec- Monekynanap conn
CHHHUHT KalTMac npouecc 6y
cababu LYH1AKH, YHI'A TECKapH vonia purza v
6yraH npOLECCHHHI 3XTHMOJIH
¥Kyja KMUMKAMp. By xyJocanu
6owKa npoueccapra XaM o- 0 10 L
pHit 3THII MyMKHH. Xap xanpafl ; g ig
KaiiTMac npouecc yHjai npo- 3 7 120
LECCAMPKH, yHTa TecKapd 6Y.1- 4 6 210
raH MPOUECCHUHr 103 GepHiu 5 5 35(2)
IXTHMOJIH MYAA KHUYHKAUP. ? g 150
& 2 45
136- §. HWpean rasupur lg (1) 1?
SHTpONUACH
Xammach 6Yan0 219= 1024

Waean ras sHTponHsiCHHHHT
u(OaCHHY TONamM3. DHTPONMA AJAMTHB KaTTAJIHK Oy/IraHH yuyH YHHHT
OHp KH/IOMOJIb rasra TETHWLIH KHAMATHHH TONHIUHMHT Y3 eTapJHiHp.

WUxTuépnit m wmaccaiu ra3sHHHT SHTDONHSCH S =" S,y 6ynanm,

Tepmognnamuka GuprHuu acocuHuur (96.4) TeHrnamacHHH onuG,
yHra wupean rasuunr dU wukn sHepruscH nbolacHHH KYsAMH3;
d'Quw= C\dT + pdVu,
d'Qe Hu T ra 6yau6, dS,, nu tomamua [(133.5) ra k. npouecc
KaiTyBuaH npomecc Ae0 ¢apas KHUIMHAfH]:
dSuu= Cy'7 + F Vi (136.1)

Hpean rasuunr xonat Tenrgamacura acocad, p/T nuc6ar R/V,, ra
TeHr. bunobGapun, (136.1) Hu }gyﬂunamqa €3U1 MYMKHH:

d\
dSK\l - Cv T + R K“
dSKM JaH aHHKMacC HHTerpa”n 0J1H6, Kyﬂn,uamﬂu TONnaMus:

Sim= CvIn T -+ RIn VKM+ Soxm . (1362)

6y epaa Sy— HHTerpassaws noumuiicd. (136.2) ¢opmyna GHp KHJo-
MoJib MAeasl ras sHTponHsichHH T Ba V y3rapysumntap opkanu Hgpofa-
MajiAu.  Siy HUHT OollKa yarapyBuumnap opkamu ésunrad  Honanapu-
ra yTHul yuys XOnaT TeHriaMacHiaH (QoHAanaHuW MYMKHH. (136.2)
dopmynaga Vi, Vpuura RT/p k¥itmb, kyhugarn udozaHH TOnmamH3:
Siw=CyInT + RInR 4+ RInT — RInp + Soxm.
RInR + Sy BHFHHAKHH So.m6”“a“ Gearnnab Ba Hiean ra3 yuyu

Cy+ R twrmuan C, ra TeHr 5KaHJMFHHM Has3apia TYTHO, Sy, HH
KyfAnparnya é3Hil MYMKHH:

Se=Cp InT—RInp ; S,,, (136.3)
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Huxonr. (136.2) na T un pV, /R 6uanan anmawtnpuG, S, HHUHT
Kyi#Hgars npoaacuiu Tomnyu MyMKHH:

Sun=Cy lup +C, IV + S, (136.4)

[
6y epaa
Sow=35,—C,InR.

HMKKM X111 Ta3HWHT apaslaliraHja SHTPONHSAHHHT V3rapHuiMHHM XH-
cobnaiiink. Xap Oupy OWp  KHJIOMOML MHKAOPHAA OJIMHFAH MKKH XHJ
ras Oup xun p Oocum na Oup xua T Temnepatypa WwapoMTHAA TYCHK
6unan axpatuaran Oup xua Vo xawmun CaHg guaud TypuOau, jed
dapasz xunaiank (302- pacy). Arap TYeus ommb Kyiuaca, rasnap ysapo
Audbhysusnanub, HaTHKAda YNADHUHT xap OupH 2V xaxmra tapxana-
oM. Xocua Oyurad apananiMaga MKKana rFasHMHC napunan 60cuMH  p/2
ra TeHr O6ynagu. PaBiuaHkd, rainapHMHr apanaiiiil MpoueccH KaiTMac
TNPOLECCAHP, LWYHHHT YUuyH CHCTeMAHUHT SHTpomMscH opraad. (136.3)
ndonanan Qoiaanannd, cHCTeMa IHTPONMUACHHHHT HKKaNa ra3 SHTPONHs-
JlapH fUrHHAMCIra Teyr Oyuraw OOUIMIAHFMY KHIMATHHM KYAHJATH 1aK-
Ja éan MyMKHH:

Sgow =(Cpy INT — Rinp -+ S,) + (Cpe In T —RInp + 5. (136.5)

Faanap  apajaruThpiaraiiad KefiMHTH SHTPOMMSHM  apajaliMaja-
FH MKKANa KOMITOHEHTA SHTPOMUSJIAPHHUHT (HFHHIAUCH cHaTHma XHCOG-
J1a0 UHKApHIl MYMIKHH!

Son=(CpInT— Rl & +8,)+(CpeInT —R1n L +S},).
DHTPOMUAHUAT OPTTHPMACH KYWHIArHra TeHr:

AS = Soxup — Sgou = 2R Inp — 2R In £ = 2R n2. (136.6)

Ilynpait xuam6, rasjapHu apafawTpraHfa SHTPONHI XAKUKaTaH
XaM OpTap 3KaH.

Xap Xun rasnapHdHr Xap Kasaafl :Ky»pTH yuyyH SHTDONHS OpTTHp-
mach 6up xu1 (y 2RIn2 ra Tenr) 6ymuwm (136.6) HaTHKaBK  aiiHu
6up XMJI KOMIMOHEHTaJap XONHra, s’bHM AacT/1al TYCHKHHHT HKKH TOMO-
HMjga aiuu 6Mp XHJa ra3 TypraH xojra XOpMA 3THWra MMKoH Gepra-
gek Gyau6 Tyonaad. TypaM Xwil KOMMOHEHTasjapiaH afiHH 6up xun
KOMIOHeHTasapra yTuw [m66c napajokcura osqM6 Kenagu: TYCHK 0u6
TawwsaHca, Ha aupdysna Ba Ha Oouika Kaiit-
Mac npoueccnap 103 GepMaiiiM, JeKHH HaTH-

/t f A 'kaja sutponus (136.6) ra Tenr Mugiopga
=0 Da=p oprraugek Gynamu. Jlekun (136.6) wudbonanu
ey VeV KOMMOHEHTanap ailun GUp XHs Gyjran xosra
! 2 TaT6HK STHII HOTYrpH. (136.6) dopmyna Typan

XWJI KOMITOHEHTaNap OJIMHFaH X0l YYYH UHKa-
302- pacm. punrad, 6y x0/a apanawMajard KOMIOHEHs
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TajnlapaaH Xap 6upn p, napuuan Gocmmra sra ne6  xucobaaml MyMKMH,
KomnoHeHTanap aiiHu GUp X 6yaran xoapa TYCHKHH OJMG  Taula-
raufad kefiMH apanaiuMa smac, Oanku Oowigaru rasnur yau xocun 6¥-
Jlajd, YHUHT GocuMH Ywa p Gocumra TeHr G6Ymu6, daxat MHKIOpH
MKKH MOJb 6YaaaM, XoJ0C. YHHUHT Soxup 3HTporusich (136.3) dop-
MyJlara acocaH, Kyfiugarura TeHr O6Vnamu (ras MHUKIOPH HKKH MOJlb
6yarann yuyn (136.3) udomanu MKKH MapTa OpTTHpPHLI Kepak):

Soxup=2lcp]nT—R]np+S’

OI(M]’
6y ndona sca Sgow muHT (136.5) na C,=C,;=C, Ba S, =S,,=S, .
pe6 osMHrasaa Xocun GyJsagurad ugomacura TeHr.



XV BOB
MOAAAHHUNT KPUCTAJWIMK XOJIATH

137- §. Kpucranamk XonaTHMHT Y3Hra XoC XYCycHATAApH

TabuaTaa KaTTHK MHCMJAPHHUHT KYMUWIHTH KPUCTa/l TyaHJMILra
sra 6ynagu. Macanan, mespnn Gapua MHHepannap Ba Gapya MeTasjap
KaTTHK XoJaTHaz kpuctanan 69nagu.

KpHCTanmK XonaTHHHT yHM CYIOK Ba ras honamgaﬂ axpatnb TYy-
pYBYH ¥3HIa XOC XYCYCHATH B8HH3OTpOMHUS COpJMIHEA, SBHH GHp
Karop (H3MK XoccanapuuHr (MexaHHK, HCCHKJIUK, 3JIeKTp, ONTHK Xocca-
JIAPHHHT) HYyHanuwra GOFMK 6YIHILMZagnp.

Xoccanapu Gapua fijuanuwaap 6yitmya 6up xua Gy.raH xucm/ap
m3oTpon xucmnap ae6 aranapd. lasnapaan Ba 6ab3v CYIOKJMKJap-
JaH Oollka XaMMa MOAjafap, WYHHHCgeK aMopd KaTTHK MHCMJap H30-
TPOM XKHUCMAAPAHP. AMOPD KATTHK IKHCMJAp §Ta COBHTHITAH CYIOKJHK-
napaan w6opat (149- § ra x.).

KpucTaanapHuur anusoTpONHs/IMK — Xoccacura sra GyJiMIIMra yJap
TapKkuOHZard 3appasiapHHHT  (aToM &KH MoJeKyJaiapHHHT) TapTHO/M
Xojilauranaury cabab 6y.aaau.

3appaslapHHHT TapTHONH KOANAlyBH KPHCTAJJIADHHHT TalKH KYpH-
HUUIM MyHTasaM OyaHiHMia HamoéH Gynamu. KpHcrasnapHuHr éknapu
AccH 6ynub, 6y éxkynap xap OHp Maskyp XMHCJIH KPHCTaJNap YuYH
Mab/iyM GUp KHiiMaTra sra 6yarad GypuakJsap ocTHaa kecumagh, Kpu-
CTa/JlapHH XHNCJALNIL TeKHCIHTW fe6 aTanaguraH TeKHCJHKAap 6yiin-
ya rapyasali OCOH.

Kpucrajnap reoMeTpik WIAaKJIMHHUHT MYHTa3aM GYJMIUM Ba aHM30-
TPOMHACH OFATAA HaMOCH GY/IMaiifif, YyHKH KDHCTa/I XHCMJIAp MO J M-
KpHCTasJap KYPHHHIUMAA, AbHH OHp-GHpHra €nuwHO YcHO KeTran
Ba TapTHOCH3 KOHJAIUraH Mafiga KpHcTaaauasiap TYMJaMH KYPHHHILHAAZ
6ynagu. TlonukpucTannappa aHM3OTpONMS aiipuM oOsMHraH xap OHp
KpHCTa/llyafaruia KysaTH/IajH, KPHCTa/uajapHHHT TapTHOCH3 KOil-
Jlalraid  Tydailii 6yTYH KMCMAA 3Ca  aHH30TponHs Gopsurn  GHJMH-
Mafau.

CyloknaHTHpH/Iral Mopja 6€KM 3pHTMaja MaxCyc KpHCTal/aHHL
IIApoUTJIapy spaTHMWl HYyaM OWIaH yJapiaH Xap KaHAad MOAJAHHHT
MOHOKpHCTAa/AJapHHY, ABHH KaTTa-KaTrta fKKa KPHCTaJJIapHH
XOCHJ KUIHLI MyMKHMH, Tabuatna 6ab3M MHHepaJslapHMHI MOHOKpHCTaJ-
Jlapu Tabuuil xoJatia yupaijH.

Kpucrany aToMnapuHHHT TapTu6/M JKOHMaWyBH ILYHAAH HOOPaTKH,
aTomJ/1ap (KM MoJleKynanap) MyHTasaM reoMeTpuk (a3osHil NaHxapaHUHT
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TylyHJapura ofiawagi, ByTyn kpicraniny KpUCTAAJHHUHT 3Je-
MeHTap auefikacu fac6 atanazirau afti Gup CTPYKTypamiil s.ie-
MEHTHH yY TypJu HyHamuiuija Kyn Mapra Takpopaaw fiyaun Ousan xo-
cun kuaMw mymkuH (303- @ pacm). DoenmcHTtap suelika KUppanapuHuuT
a, b Ba ¢ y3ayHJMKnapu KDHMCTAMIHMHT affouiiauik gappJaapu ped
aTtanagu.

303- pacwu.

DnemenTap suefika yuTa a, b, c BeKTOpjaH scajrad napa’inieneny-
nex 6ynub, 6y BeKTOPJAapHUHT MoAyJJapH aiiHH{NMK JaBpaapHra
teHr. By napannenenunen a, b, ¢ KuppanapuiiaH TawiKapw, sHa yuia
KUppasapH opacugard o, B, ma y Gypuaksapu OHsaH XaM XxapakTepJa-
Hagu (303- 6 pacm). a, b, ¢ Ba a, B, y KaTTaIMK1ap sneMenTap fueit-
KaHH 6Mp KMIMAT/M aHUKJalAW Ba YIIHT napaMeTpJapy fe6 atajagi.

DneMeHTap sAuYefikaHM TYPIAM XHA ycyatap OGuiam TauJab o
MymkHH. By xon 304- pacMja TeKHC CTPYKTypa MHCOMHMAA KypCaTui-
rai. Jlepop 103uHH napGatsauii6 EmmUTHpHAaAHran yuypuak IaKau-
Jard OK Ba Kopa KoWMHJap OWian KOMJall yuyH Xap XuJ sueiika-
JIApHH MKKM HyHaguiiAa xkyn mapra Takpopnaaul kepak. Macanan 1, 2
Ba 3 fAuefiKanapra Kapaur, sueilxanap TakpopJaHagurad iiyHamuw.ap
cTpenkaszap OunaH kypcatunrad. / Ba 2 Aueiixanap j3uza MHHHMAJ
MHKIOPAA CTPYKTypa sJeMeHTsiapura sra Gysvun 6unaH apk KiJajgu
(ynapna Gutta oK Ba GHTTA KO- -
pa xowHn Gop). Kpuerann mMon- .

JAHUHT  XMMHSBHMIt  TapKHOMHH v“ﬁh o, A A%

RONAE I ANATH AN B 4 X
HYHra 3Hr 03 onraH (macanas, %‘ﬁ?& / vl,m}& 2
My3 KPHCTANHAa KHCJOPOJHHHT A vvv‘%
6Hp aTOMH Ba BOLODOLHNHI HK- ,{@& ﬁ_ﬁ%&%\‘% Aﬁi%\\, ,
aranagy. Jlekun opathma Gow- £ ‘
JAHFHY siuelika YpHHTa aTow- I
JIAPHUHT COHM Kynpok 6Vynran,

XapaK TepJoBUM  aTOMJApHH '3

KH aTtoMusad ubopaT Gyaran) 2 "'"v }
. “ PR A SN ‘g?éie‘

Avefika GolNaHFMy stueiika ne6 EWEWRY

GHPOK CHMMeTpHACH 6YTyli Kpu-

N

)

N\ AR
B £ARA

. y 7 g\\‘ .—,.g::
A ] \ X .1 A
CTaJUIAAark CHMMCTpHsiieK 6y - 8 £ " ' ' 3

raH sJjeMeHTap dyefika TaHJa6
onuHagd. Macanau, 304- pacmaa 304- pacu.
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TACBHPJAHTAH TEKHC CTPYKTYpPa KOIUMHJADHMHT YYHAAH ¥3 TeKHCJHIH-
ra mepieHAMKyJAD pasdluia Yrrad xap KaHaai vk atpoduna 120° ra Gy-
puiraiga Va-ysura yctua-ycT Tywagu. dneMentap suciixa (. )IHT xam
wyHaaii xoccack Gop. [ sa 2 suefikanapHHHI CHMMETPHA JapamacH
kaMpoxaup: yaap 360° ra GypusrapparuHa y3-ysura yctma-ycT TywaiH,

138- §. KpucraanapHuHr kaaccuthukauusicu

Kpucrtasn namxapa CHMMETPHSIHHHI TypJIIl K Y pHHHUILIApUra sra 6yaa
onagd., Kpuctaas natkapaHHHT CHMMETPHCH JeraHja MNaHKapaHUHT
Gnpop ¢asoBHil Kyuuiusapuaa y3-ysd OHaH yCTMA-yCT TYLUHIN XOCCACH
TYUIYHHAAJH.

Xap KaHpail marwapa SHC aBBasl TPAHCAALHOH CHMMETpHAra 3ra
6ynany, AbHM afiHMiIMK 1aBpPH MHKAOPHAA CYpHaraHia (TpaHCAfiuMs
KMAHHTaHAa) §3-¥3u Gunan ycrma-yeT Tymagnu'. CuMmeTpusHuHT Gowika
Typiapu opacxaa Oupop yxmaap arpopuzary OypusiHwiapra HHc6aTaH
CHMMETDIUSIHY, WIYHHHIIEK, MAahayM OHP TEKHCIHKJapra HucGaTaH K ze
ryvacura akCAaHTHPHILHIT Kala KHAHD yramus.

Arap namkapa 6upop yx atpoduma 2n/n 6ypuakka GypuaraHga ys-
V3u Owaad ycTMa-ycT Tyuica (Onnofapu, naHxapa 6y Yk atpodupa
Oup Mapta TyaMK afinaurasga y3-ysu OMnad # MapTa yCTMa-ycT TyLIajiH)
y xoana Oy Vi n- tapTubsin cuMmerpus YK ge6 atanapd. |- Taptu6au
TpUBHas VKAAH Tawxapd, 2-, 3-, 4- Ba 6- TapTHOMH CHMMETpHA YKJa-
pHrAHA OYJMIUM MyMKHHJAMIMHM Kypcarca 6yaamu. Byupait cummeTpus
yixaapura sra Gysaras CTpyKTypanapHHHT mucoanapd 305- pacmaa cxe-
MaTHK paBuwaa K¥pcaTmarad (TypJaH XHJ atoMmriap oi  Tirapaxaap,
Kopa Tyrapaknap Ba kpectsiap GuiaH GesarunaHrarn).

[Taikapa Gupop TeKHCAMK/laH KY3ryyacura axcjaHranpja ys-yaura
ycT™a-ycT Tywub Kosaca, Oynnail TeKUC/HKIAp CHMMETPHS TEKHCJHK-
anapu ge6 artanagd. 305- pacM1a cHMMeTpHsi TEKHC/IHIHIE XaM MHCOJ
KeJITHPHJITaH.

CUMMETPHAHHHT  TYPJH  XMJJapH KpHCTAM NawKapasapHHHT ¢ H M-
MeTpHs 3neMeHTJaapH ae6 atanagd. Cummetpus Yraapi Ba cuM-

n=4
\ Lumrempun
MeKUCIUZY

n n=4

305- pacu.

1 Mamwxapanuur cixveTpHACH TeKiunpuaadTrainga KpUCTAMIHUHT VA JapH veK-
JM SKAHJINTH IBTHOOPAN HeT]a KOUIMPUINS, naizkapa MCKe M3 Halikapa 588 XucoG-
natanm.
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METpHS TEKUC/MKJapuaaH GolIKa CUMMETPHs 3JEeMEeHTMapn Xam GYJHwH
MYMKHH, JIeKHH OM3 yJapHy TeKWwHpMaiiMus.

Kpucrann naukapa, ojataa, GHp BaKTHHHT V3uia CHMMETPHSIHHHT
6Up KaHUua KypuHuilnapura sra 6ynaau. JIekMH CHMMeTpHsl 3/eMeHT-
JIADHHHHT Xap Kauiajl MaxmyacH Xa™m Xaxukataa Gynasepmaiia. Maru-
xyp pyc onumu E. C. DenopoB KypcaTaukH, CUMMeTpus 3JeMeHTJapH-
HaHr 230 Tta KoMGuHanusich Oyauruv  Mymxud, Oynap ¢ aszoBHA
rpynnanap ne6 aranran. By 230 ta dasosmii
rpyia ciMMeTpHs ajnoMataapura kapad 32 cundg-
ra 6yauHagt. Huxost, Gapua xkpuctaniap sJe-
MEHTap suedKACHMHHHI WakJd KaHgah O6yau-
wHra kapab ertuTa KpHcranjorpadHk cucrtema-
ra (Bku CHHTOHHATA) OYAMHALHM, YJNapPHUHT
xap Oupu sca CHMMETPUSHMHI OHp KaHua CHH-
¢$rHA  ¥3 WuMra onaj.

Kpucrannorpaguk cucreManap CUMMETPHACH-
HUHT oMb GopHil TapTHOMAA Kyiuaardua skofi-
Jlatajn. /

l. Tpukanu cuctema, By cucrema
yuyH a +b+#c; as£Psy 6y MWH  Xapakrep.H- 306- pacu.

JOMp. DreneHTap siuefikacH KuiLng  Oypuakin
napajnesienunes maxanaa 6yaann.

2. MoHoxJauH cuctema. UMkku Gypuarn Tyrpu Gypuak 6Ysm6,
YUHHYHCH TYFPH OypuakjaH ¢apk kuiagu (yunHuu Oypuak cudartupa P
Gypuax osuw Kabya kusuHran). bunobGapuH a0 ==¢; o =7y = 90°%
P=490°. Dnemenrap siueilkacH TYIPH npHama wakiauaa OYsaMb, yHUHTD
acocujia napanienorpaMM €Tagu (SbHU y TYFpH napansiesenHnes, Wwak-
aupa 6ynanu).

3. Pom6uk cuctema. Xauma Oypuakjapd TYFpH, XaMMa Kup-
panapd xap xua: as=b#-c; a=p =1y =90°. DiemeHTap AueihKacud TYFpu
6ypyaxJd napajdiesenynes inakauaa 6yJamu.

4. Tetparonan cucrema. Xauma OGypuakmapH TYFPH, HKKHTA
Kuppacu 6up xua1: a=bstc, o =f =y =90°. DnemenTap sueiikacH
TYrpu npuana waxkauaa 6YsM6, yHUNT acocupa KBaapaT ETapgM.

5. PomMGoaapuk (éku TpuroHan) cucrtemMa. XamMa KHppajapH
O6up xun, xaMMma Oypuakaapw xam Onp xua 6yau6, 90° pan dapx KH-
JagM: a =b=c¢; a=p=9490". Onemenrtap sueilkacH JHATOHANK
6yinab cugumpgas €x¥  uysuidwian gedopMauuaianrad  KyO ak-
anpa Gynapy.

6. Texcoronan cuctema. Kupparapu Ba yjap opacujaru
Gypuaksiapy Kyiugaru loapr.iapra 6yficyHann: a = b=4c; o =f = 907
v = 120. Arap yuunr yura sneMentap sueiixacu 306- pacMaa kypca-
THATaHuYa Oupra Kkywmica, onTy Gypuaksiy MyHTasaM [IpH3Ma XOCHJ
6ynanu.

7. Ky6uk cucremMa. XaMMa KkHppaiapn Oup xua, xamma Gyp-
yakJaapu Tyrpu 6ypuak: a = b =c¢;, a =f =y = 90°. Dnemenrap sueii-
KacH Ky6 Wwaknuja Gynagm.
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139- §. Kpucrann nawmapanapsuur ¢uank Typaapw

Kpuetann  paikapadinur  Tyrywaapura skoiisiaumrad — 3appanapHUHr
TabHaTHra Ba 3appanap YpTacmiard ¥3apo TabCHp KyUJapMHHHT Xapak-
Tepura Kapa6 kpuctann namkapanap TYpT Typra 6ynuHag¥ Ba WyHra
MOC paBHWIJa TYPT XuJ: MOWJIH, 8TOMJIH, MeTa/n Ba MoJeKyJsp KpHC-
Tajstap 6¥najH.

1. Monau kpuctannap. Kpucrann namxapanunr Tyrynnapuia
Xap XWJ HILOpaJ HOHJAp oflnallafu. Ynap opacupgard y3apo TabCcHp
KyuJapH acocaH siekTpocTaTHX Kyusap (Ky/aon kyuiapu) G6yJanH.
Typau Hiopain sapsiafiaHraH MOHJIAp OPAcHIard TOPTHILMLUHMHI 3JeK-
TPOCTaTHK Kyunaph Tygaiian 103 6epaguran GornaHuiy reTepenonap
(éxv vonnu) Goraawwn ne6 aranand. HoHMM naHmapaHMHT THOHK
mucoid ow tysuHunr (NaCl) 307- pacMga kipcaTuiaraH naHKapacu
6yna onagu. By naHmapa ky6uk cuctemara Tervinnupup. HatpuitHunr
MycHaT 3apsJJ/iH HOHJIAapH OK Tyrapakjap Ounan, XJOPHHUHT MaHdui
3apAAaH HOHJApH Kopa Tyrapaknap OujaH TacBupnaHraH. PacMpaH Ky-
PUHHO TypuOAMKM MabjiyM GHD HLIOPAJTH MOHHHHT 3SHI AIKMH KYIUHHCH
YHra Teckapu Hwopanu woH OYsan. [a3 xonatupa NaCl wyngpait Mo-
JekyJjanapnan ubopat 6yaaauxy, Oyjapaa HaTpUH HOHMApH XJOp HOH-
aapu O6unan  oxydr-okydt 6y.in6 GupukkaH. Na vown Ba Cl uonupaH
MoJIeKyJia XOCWi KUAYBUM Tpynna KpHCTasisga anoxuaa-anoxuaa 6y.-
Maiign. Honnu kpHcrann MonekynanapiaH smac, GankH  HOHJapaaH
nbopat 6ynaau. ByTyH KpucCTa/l/IHH XyAa KaTTa OMTTa MoJjeky.a jaeb
Kapail MyMKHH.

2. AtomMman kpuctaanap. Kpuctann naHxapaHHHr TYIyH-
Japuaa Hefitpan atomnap 6ysagd. Kpuctaanzaru (WyHHHTIEK Moaexy-
JlafiarH) HefiTpasa aToM.1apHH GUpJALITHPYBU:l COFJaHWII TOMEOoNn o p
(éku xoBaneHnT) Gornanuw ne6 atanazu. [oveononsp Gornanulparu
y3apo TabCcHp Kyusapu 37eKTp Kyuaapu (nekuH KymoH kydsapu 3Mmac)
xapakTepuga 6yaajan. By KyunapHuHr maiiio 6yauwn cababnapu daxar
KBaHTJ1Iap MeXaHMKaCH ACOCUAA H30X%1a6 GepH.IHIUM MYMKHH.

SJeKTpoHap KYPTH roMeonosp Oornaninuia Syaani. By aca MKKH
atoMHu Gup-Gupura OGorsawpa Xap Oup aromiaaH OHTTafaH 3JeKTPOH
KaTHawwnHY 6uaanpagu. Uy cababau roMeononsip GoFaaHdW MabayM
6up TomoHra Kapab ifiynanran 6Vnaam. letc-
penoJiap  GornaHMW XoJHZa Xxap OHp MCH
Vaura aHua sikiH OY.raH Xamama HOHJapra
TabCHp KYypcaTtaau. [omcononsip Gorjanuus
- X0/MAa 3Ca aTOMHUHT TabcHpH Oy aTom

— OunaH ymymuil s/eKTpoHnap »KypTura sra
6ynran atoMmra kapa6 iVuanagu. Qaikar
— BaNeHT/IMK 3.CKTPOH/Ap, ABLHM aToMH Guaau
3aupoK OOFJaHTaH 3JEKTPOHJAp FoMeono-
aap OOFnaHMILAA KaTHawagH. Xap Oup
3NeKTPoH ¢akaT OuTra arom OuaaH GOF-
JaHumga 6yna onraHd ydyH, Maskyp aToM-
807- pacm. HHHI KaTHalWia OJMWM MYMKHH G6yaran

»,
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Gornanuwap counm (Gy atomMra GOFMAaHMIUM MYMKMH Oyaram  Kywuu
aToM/ap COHHM) YHHHT BAJIEHTJIMTHTA TeHT.

Oamoc Ba rpauT aTOMJM KPUCTaJJiapra THNMK MHuCOi Gysa onanu.
By MKkana Mojna XMMHUABHil KHXaTHaH afiHan Oup xua (yrap yriepog
aToMJapHiaH Ty3uarad) 6yaub, JeKHH KPHCTas1 TySH/HIUJAPH MKUXATH-
jaH 6up-Oupuaad dapk wkunagd. 308- @ pacMaa O/NMOCHMHT  KpUCTanil
namxapaci, 308- 6 pacmja rpadMTHHMHT naHxapacH kypcatuarad. Kpu-
CTann CTPYKTYPAaHHMHT MOLAA XOCCaJlapura Tabcup KypcaTHIuH Oy Mu-
COJIAH AXIUIM KYPHHHO TypajH.

308- pacw.

Tunux ApuM yTKasruy 6ynrad repmanuii (Ge) Ba KpeMHHHHHHT (Si)
XaM TaHMapacu XyAAW OJIMOCHMKM (OJMOC THNMAATH maHxapa) KaGu
6ynanu. By naumapa wy GuiaH XapakTepJMAMPKH, YHAA xap Oup aToM
aTpodmaa MyHTasaM TeTpasjp YuJapura oiaawrad TypTTa KYLHH
aToM yHjaH OMp xua Macodaga Typad. TYpTra Ba/NeHTNHK 3JEKTPOH-
JapuaaH xap OMpH Ma3Kyp aTOMrH KywHWnapaaH 6HpH OHnaH GOFJIOBUM
SNeKTPoHap Xy(pTHaa xaTHaluagH.

3. Metana kpuctanaap. Dynpait kpucrann naHkapasusr
XxaMMa TyTyHJIapH1a MeTa/JJIHHHT MycOaT HOHJ/apH >koinawajgd. HMounap
XocHN Oynuuufa aroMMiaH axpa® KoaraH 3JekTpoHjap Oy MycOat
MOHJIap YpTacHia ras Mosiekynajapura yxuwia6 GeTapTHO xapakaTt Kuiub
iopagu. By anexTponsap Myc6ar HoHsnapHH Oupra ywiab TypyBuH «ue-
MeHT» posuuM VHHAHAH, aKc xoJija MmawXkapa HOHJap YpTacupard Mra-
PHILMLI KY4JapH TabCHPH OCTUAA napyanaHHG KetraH 6ysap aau. Iy
Ounan Owpra, HOHJAp XaM 3JIEKTPOHJIADHH KDHCTaJ/Ul TaHMapa JjoHpa-
cuaa ywnad Typaau Ba IIYHUHT Y4yH 3/IEKTPOHJAp MaHKapajaH 4HKuUG
KeTa ONMaHaH.

Kymuundk MeTanNapHUHr NaHXKapacH KyHMAard yu TypAaH OGupH
Oy1agu: xaxMja Mapkasnawran Kyouk narmxkapa (309-a  pacwm),
éxsapuga mapkasnawrad Ky6uk mnamkapa (309- 6 pacm), Ty/aHK rekco-
rodas nasxkapa (309- 4 pacm). DysapHUHT 3HC OXMPrHCH TeKCOTOHAs
manxkapa Oyimb, c/a uucbatu]/8/3 ra Tenr. Exnapuaa Mapkasnamutu-
puiraH KyOuMK MaH)kapa Ba 3HY FeKCOroHas naHx<apa Oup XM/ LuapJnap
3HI 3MY JKONJAIUTaH XONJIapra MocC KenajH.

4. Monexyansnp kpuctaanap. Kpucrtann namkapaHuur Tty-
TyHJidpHAa MabAyM AyHANMILAA OPHMEHTHpJaHTaH MoJsieKyqajap Koilna-
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waay. KpuCTaniaark MONeKyJanap opachia TakChp KWNanauran Gorna-
HHUI KYUJApMHUHT TaGHaTH XyAIM TasfiapHi MAea/UIHKAaH ueTra YnKa-
PHIIAA MOJEKy/ianap oOpacHia TabCHp KHJIYBUM TOPTHLUMIN KY4JapH

309- pacm.

Tabuati ©mnnay Oup xun. Iy cababmm 6y Kyunap Ban-aep-Baanec
Kyunapu ne6 aranapd. Macanan, H,, N,, O,, CO,, H,O wmommanap mo-
JeKynsap namxapa xocua Kunanu. lllynpait kuanO, opatpark mys, iuy-
HHHTIEK KYDYK My3 (KaTTHK KapOOHAT aHTHADHA) MOJIeKy.sip KpHc-
Tananapias ubopar.

140- §. Kpucrannapaa 103 6epafurad HCCHKIMK XapaxaTu

KpueTann nauapaCcHHMHT TYTyHJapH 3appanapHUHT YpTaua BasHs-
THEH KYpcaTHO Typaju. 3appajapHHHr Y3napH (HMOH, aToM €KH MoJie-
Kynanap) sca Oy Yyprava BasusTnapu aTtpodmua MyTTacusi Tebpanub
Typagu: TeMnepaTypa KyTapuaranga Oy TeGpanHIINAPHHUIT HMHTCHCHB-

JIMCH OLLaJH.

. Kpneran1 xocuan KMayBuM 3ap-
s panap ypracujaaru TOPTHIIMUI Kyu-
A napn Oy 3appanap opacuuark Ma-
cothanap aHUa KHuMK OyJiraHua ma-
cogpa KamaiiMiuM OHNaH Te3 opTHO
GOpyBUM  HTapHWMIL  Kyuhapura
anMawaad. By ©HKp  Typau  xuj
*5_’”/0/”‘7/7”/7 grecadazy MUIOPaJIH  WKKH HOH  YUyH XaM
ypmava rmacopa TYFpH 6YJafH, UYHKH HOHJIapHMHT
< —— =, DJEKTPOHJIH KOOHKJApH Gup-6upH-
, / ra XKyja sSKHH KeJraHMja ynap
: ——d &(~T) opacHzard MTapHLIHLL KyuJapu Kyn-

/ e(~T) poK Tabcup KHNa Gomwnajian’.
v Myupait  kuaub, KpucTaanaa
Iy Xap Kanjal KYPHHHLUIIM 3appanap
ypracuparn ysapo Tancup 310-
810- pacm. pacMza TacBupaaHran (264- pacm

1 Honnap ypracuparn $sapo TabeHp XapakTepu MKhHTa RYKTaBmii 3apsi opacke
Jarn Tabcupra Kaparanna ahua MypakkaGamp.
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6GunaH COJIMIUTHPHHT) MOTEHUHA SIPH UH3HK OPKaIH W(pOJaNaHULM MyM-
KuH, By srpy um3ng Munumymra HucOatan cumMerpk smac. [y caabsu
gappaslapHHHI MyBO3aHAT Ba3HATH aTPoHAArH XKyja KHYMK TeOpaHuiu-
JlapuruHa rapMoHuk TeGpanMa xapakaT Oymapu. Temneparypa KyTapu-
JUMM HaTHXKacKaa TeGpaHHILIAD aMmAMTYAacH owub OopHiM OGunaH
aHrapMonusM (AbHH TeOpaHULWIADHHHT TFapMOHHKIMKIAAH UYeTJaHHLIH)
KyuwiH papHlija HaMolH Oysa Gopagu. By xon sca, 310- pacmpaH Ky-
puHUG TypraHHieK, 3appajap opackgard ypraya macodasapHHHT ouly-
BHra Ba, OHHOGapWH, KPHCTa/Ul XAaKMHHHHI KaTTajallyBHra oJsiuG ke-
nagd. KpHCTannapHHHI HCCHKJHKJAH KeHMaHHMUIM aHa yHAAl TajKHH
KHJIMHA 1.

141- §, KpucrannapHHHr HCCHKJIHK CUFHNMU

3appanapHHHr KPHCTaN] MaHMXKapa TYTyHJ/apHAa KOMMAILMIUM yJap-
HHHI y33p0 MOTEHLMa] SHeprHACHHUHI MHHUMYM OyJHILMra MOC Ke-
napd. 3appanap MyBO3aHAT Ba3UATHJAAH Xap KkaHAall HyHanuwga cua-
HraHja 3appand OGolUNAHFHY Ba3HATHrA KAWTapHILra HHTHIYBYH Kyu
naiino Gynamu, OyHWHC HaTHXKacHia 3appa TebpaHMa Xxapakarra ke-
nagu. Wxtuépuit hynanmaa cogup GYnaéTraH TeOpaHHIIHHM yuTa KO-
OpAHHATA YKjapH HyHanumuga 6ynaétray TeOpaHUUUIAPHHHT K IUHJHILK
ne6 Tacapsyp kundw MymxuH. [IlyHpai kummb, xkpuctanaparu xap 6up
3appaHMHr yura TeGpaHMa SPKMHJMK Japaxacu Gop, pe6 xucobiaur
MYMKHH.

101- § na aHugnaaukkd, O6uTTa 3appaHuHr xap 6up TeGpaHMa 3p-
KMHJIMK papamacura xap Oupu ypra xucobma AT HHHT spMHra TeHr
OyiraH MKKMTAa SHeprusi TYipu Kesnafu: Oy SHEPrUAHHHT OMTTa ApPMH
KHHEeTHK SHeprus Tap3nfa, HKKHHYM APMH TIOTeHUMaJ SHeprus Tapsuja
6ynagu. DbunoGapuH, xap Oup 3appara, ABHH aTOMJIM [aH)Kapazary
aTomMra, HOHANHM €KH MeTanJ MNaHmxKapagaru' nodra ypra xucobma 3 kI
SHeprus TYrpu Kenaau. Kpuerann xonataaru GHp KHJIOMOJIL MOAn2-
HHHT SHEPTHACHHH TOMHW yuYyH OUTTa 3appPaHMHT ypTaua SHEPTHACHHU
KpHCTa//l MaHxapa TyTyHJiapiaa XoljalraH 3appaiiap COHHra Kymaii.
THPHIN KepaK. XHMHSBHH XHXaTilaH coaza Oysran mopjanapia KpHc.
Ta/Jl MaHKapa TyryHiapuaard sappaniap coud Asorafpo comura (N )

Tenr Oynaau. Bowka xonnappa, macanas NaCl kabu Moxzamappa sca
3appasiap comu 2N, Oynanm, uynku Gup moab NaCl aa N, pona ma-
Tpuil atomMu Ba N, noHa xJsop aTtomu Oynaiu.

AToMnu €kM MeTann KpUCTAMap XOCHI KHJAYBYUH XMMMABME coana
Mopanapiu Kypu6 uniuw Oujax ueknaHuO, KpUCTa/l xonaTjard Gup

KHJIOTPaMM-aToM MOJJAHHHT MUKM SHeprHsCHHM Kyiinjaruua ucopanau
MYMKHH:

Uxw = N 3kT = 3RT,

e —

! Monexynsip KprcTasnapiia macaia GupMytia  MypakkaGpok. Monekynanap e
rapunaiiva teGpauuuiiap Gnnan  6vpra Gypanma TeGpaiHwliap xam kiuaafu. Byiad
TaWKapil, MOJIEKynajlap HuM7ard aromJap Xam TeOpaHMa XapakaT KHIafi,
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VidkM SHepTHAHMHT TeMmepaTypa 6up rpaapyc KyTapunarangaru opr-
tapmack (102.6) ra acocad, XaXm YyarapMac OyaraH XoJilaFH HCCHK-
JMK cHFMMHra Tenr Gynagn. BunoGapuH,

Cy =3R=25.10° a¢/epad-xe-am. (141.1)

HceuTuaranfa KaTTHK JKHCMJADHMHT XaXKMH XXyJla 03 yarapand,
WYHMHT yYyH yJapHuHr GocMM yarapmac OysraH XO/jard HCCHKJMK
CHFHMH XaXkM Varapmac 6ysraH Xonjard HCCHKJIMK CHFMMHAAH ap3u-
maraH MukIopAa ¢dapx Kunagd. Mopomukn wynpgaili skan, C,=~Cv neb
OJIMII Ba KATTHK MHCMHHHI HC=
CHKJMK CHFMMH - TYFpHCHJa Tanu-
PHLI MYMKHH.

Iyupait  kuou6, (141.1) ra
acocaH, KpHCTaal XOJMaTHAArH XH-
MHSABHMII CONJIa MOJLAJapHUHT Oup
KHJIOTPaMM-aTOMHHHUHT  MCCHKJIMK
cHFMMH Gup xun Ba 25 10° x/epad.
-ke- am 6ynagu. By ¢ukp Jpio-
JOHT Ba [ITMHMHr Taxpubaga TQ-

311- pacm. MUIraH KOHYHHHHHT MasMyHHIHp.
By kKouyH Kyn mopjanap yuyH yd
TeMIepaTypacH 1IaPOMTHAA eTap/indya aHHUKJHK OHaH KaHOATJaHTHPHJIA-
au. JleknH, MacafaH, yil TeMiepaTypacufia OJMOCHHHT HCCHKJHK CH«
Famu 5,6-10% oa/epad-ke-am Gynagu. YuHjan TaulkapH, KpHcTaJap-
HHUHT HCCHK/MMK curuMH (141.1) ra sup pasuwja, Temnepatypara Gor-
Jug Ba Oy OornaHuin xapakrepH 311- pacmaa KypcatuaradH. A6cosioT
HOJb SIKMHHJA XaMMa JMKHCMJIaPHHHT HMCCHKJMK CHFUMH T2 ra npo-
nopuHoHan O6yaub, ¢axaT xap OHp MOZZAHHHT Y3H YUyH XapakTepiH
6yaran aHua roxopH Temnepatypanapia (141.1) MyHocabaT KaHoaTJaH-
THpunagu. Kynunauk xucmnap yii Temneparypack naéx (141.1) ra 6yi-
CyHazH, OJIMOCHHMHI HCCHKJMK cuF¥MHM 1000°C TtapTHOMparH Temmepa-
TypajaruHa (141.1) guitmarra spuwapu.

KaTTHy ucMap HCCHKJMK CHFUMHHMHT DiiHwTeiid Ba IleGait apar-
raH XyJa aHHK Ha3apuscH, OupuHuMjaH, TeOpaHMa xapakaT 3Heprus-
CHHHHI KBaHT/IaHHMIIMHK xucobra osagu (102- § ra x.). Vkkunumuganm,
6y Haldapus KpHCTaJJ MaHapajard 3appajapHUHT TeSpaHHLIJAPH 3PKJH
TeOpaHHILIap 3MacJUTHMHH XHcobra ojajad. MyBo3aHaT BasMATHLAH Cy-
puJraH sappa yaura IKHH 3appa/lapHH Y3u OwsaH SpramTupHO KeTagH.
KpHcTanapary 3appalapHHHT Ky4iM ¥3apo TabCHPH LiyHra onub ke-
NaJHKH, GMpOp 3appaHHMHI TeOpPaHHMILMAAH 103ara KeJsraH FaJlaéHJaHHII
6omKka 3appanapra yaaTH/Jaf{ Ba KpHCTa/Aa TapKaJyBYH TYJKHH
Xocun kunaaM. By TYAKMH KpHCTa/JIHMHT uerapacura etu6 Oopu6,
opxara kaiitanu. Tapkanaérran TYJKuH OMJaH KafTraH TYJKHH KYILHJ-
ranjia, MabJIyMKH, TYPFYH Tyagkuuaap xocun Oynamu. Uerapananra
MyXHT HUYMJard TYPFYH TYJKHMHJAp MabjyM 1apTJIapHH KaHOATJIAHTH-
THPHILH Jio3uM (OyHJai wlapT, MacajaH, MyXHT 4YerapacHaa TYJ/IKHH-
HUHT KaBapHKJHTH JKOHMAIICHH geraH wapt Oyaumu MymkuH). By

¢
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IapTVIap TYPFYH TYIKUHAADHUHT MYMKHH OV/raH ysyH/MKAAPUHM EKK
TeGpaHHuUILIap 4acTOTacHHM ueknal Kysamu. MabiyMmkd, MmacajaH, yu-
JNapu Maxkamna® KyHu/iraH TopAa XOcHa Oyaaguran TypPFyH TYJAKHH-
JIaDHUHT A y3yHaMru [ = nA/2 wApTHH KaHOAT/IAaHTHDHIUK Kepak, Oy
epia [ — TOpHHHT y3yHaurH, n — OyTyH cod. UWlynpali xuanb, Kpuc-
TaaNapAard HCCHKJNK XapaKaTHHH JHCKPET 4acTOTaJ¥ TYPFyH TYJKHH-
Jap TYNJaMHHHHT (CIEKTPHHHHT) KYywHamuMaan wudopat aed Tacaeyp
KH/IMILI MYMKHH.

Kpucrannap HCCHKJIHMK CHFUMHHHHI KBAaHT Ha3apuaCH Taxpuba
MabJAyMOT/IapHra Ky4a sXIIM MOC KeJalH, KyMJIajaH, y IOKOPH TeM-
nepartypajap LUApPOHTHIA KPHCTa/1 XOJaTAAard MOAJANAPHHHT HMCCHKJIHK
curumu (141.1) Gunan upopanaHMUMHK KYpcaTaii.
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XVI BOB
MOJJAHHMHT CYIOK XOJIATH

142- §. CyloKAMKJAPHUHT TY3WAKUIA

MoORZAHKHT CYIOK XO/aTH Trasjap GWJaR KpucTaiaaap opacuaa 6yJ-
TAHM XOJJ@ HKKana XoJlaTHMHr G6Gab3¥ XycycHaTJapura sra Gynagd.
KyMaanaH, CYIOKJHKJAD KPHCTasl KHCMAAp KalH MabiayM OHp XaxMra
sra Gyjaam, wy GHAaH OWpra, CYIOKJAHK rasra yxwab Y3 TypraH Wani
IIAKAHHH onafi. flna xpucTajquk xonatiaa 3appanap (aToM €KH MoJe-
KyJanap) MabayM TapTu6pa Jkofinawian, rassiapaa 3sca Oy JMXaTnaH
o/ranja MyTJaxko TapTHO HYK. PenTtreHorpaduk TaaxukoTNapra 6MHoaH,
CYIOKJIHKJ3D 3appaNapHHHUHT Kofinaluuul TapTHOH >KHXaTHAAH KapaJra-
Ja XaM KpucTanjap 6MnaH raanap ypracuja OpajnK YpHH 3raJuiafiju.
Cylokank 3appasiapn s KHH TapTu6 - ae6 atanagurad TtapTH6ia xoi-
Jawrad 6ynapu. By sca xap ianpaii sappara Huc6atan osm6 Kapas-
raHja KyWwHH 3appajap TapTHG OuJaH JKOHNAIUTAH SKaHJMMHHA GHALH-
paau. JlekuH MasKyp 3appajiaH y3OKJalIMITaHH Capd 3appanapHHHT
vHra nuc6atan xoinaumiy TapTh6u O6ysnan6G Gopagu Ba 3appanap Xoi-
JlawHmuaary 6y TaptiO auua Tte3 Myxonn6 keTagu. Kpucrannappa aca
y3aok TapTub6 ae6 atamapuran Tapte6 6op, 6y aca xap KaHpai 3ap-
para nuc6aTaH Goulka 3appafapHHHT ayya KaTTa Xa)KM JOHpacHaa Tap-
THO/I KO TAWNIIHAY GHIAHPAH.

Cylox/mKkaapaa sigMH TapTUGHHHT GODJIMIH CYIOKJHKAAp CTPYKTypa-

CHHHl KBa3HKPHCTaNHK (KPUCTaJJICHMOH) CTpyxTypa pAe6 artaura ca6al
6ynaan. Cylogauknapaa (Cylok KpuCTaniapfaH TaulKapH) 30K TapTHO
6y/Marann yuyH y.siap 3appajapu TapThG/M KoiiJaluraH KpHCTaanapra
XapakTepin 6yJraH aHH3OTPONIMK Xoccacura sra Gy./Maiiod.
* YyauHUOK MOJIeKyNaJiH CYIOKJMK/apAa aHua KaTTa Xa»M JoMpacH-
Ja moJekyJsanap 6up TapTHORA OpMeHTHpJAHAAH, IUYHHHT YYYH ONTHK
Ba 6Gaban GOlWIKA XoCCanapH aHHM3oTponHsra 6yiicynanu. DByHaa#h cylok-
JIMKJap CYIOK KpucTansap pe6 aranrad. Bynapaa MoJiekyJ/anapHuHT
OPHEHTHpJIAHHLLINIHHA TapTHOTa CoMHraH GyJanG, MoJeKyJaJlapHHHT GHp-
Gupura HHCGATaH MKOilMallyBMRA, OJATAATH CYIOKJMKJIApAary KabH, y3oK
TapTHé HyK. .

Cy10KTMKJAPHHUHT KPHUCTaJJiap GUJIaH ra3nap ypTacuAa Opasuk YpHH-
Ja TVDHLIM CYIOK XOJIATHHHT XOCCaJlapH JXylna Mypakka6 OysmMuiura
ca6a6 Gy.arad. LLlyHHHr yuyH cyioK X0.1aT Ha3apHsiCH KPHCTaJHK XoJ1aT
B3, afiHMKCa, TasCHMOH X0JaT Ha3apHACHra Kaparanja aHuya KaM pu-
Boxknanrad. lly gokkauya cyloxqukJapHMHr OyTynJail TyraajnanraH pa
YMyM TOMOHMAAH 9bTHPOQ 3THAraH Ha3apuscH sipaTuarad amac. Cyiox

36



XONaT Ha3apHACHHUHT KATOp Ipof/eManapHHM HillJab YHUKHLI CcoXacuia
coseT onumi §I. U. Ppenxennunr xuamatsapu karra.

®peHkenb Foficura GHHOAH, CYIOKJHK/IApAArd HCCHKAHK XapakaTits
HHHF XapakTepu KyiiMparduagup. Xap Gup Mosiekysa Gupop BakT JaBo-
MHIa MabayM OHp MyBo3aHAT BasHsTH aTpocHia TebpaHHG TypaaH.
BakT-BaKTH GMnaH MOJEKyna ONuHIY BasHATHAAH ¥3 yJ4amaapH Tap-
THOHAATH Macodafa Typrai sHCH BasuaTra cakpa® yTtu6, MyBO3aHAT
BasusaTH YpHuHA Yaraptupasu. Wlynpait kuan6, monexkynanap MabjiyMm
Moiinap atpobuga 6upop BaKT AABOMHJA GY.rainy Xon4a CYHOKJIHK HUM/A
ceknn Kyuu6 opagu. A. V. Dpenkennunr obpaszim Tab6upu OGunai
afiTrasja, MoJekyJajap KYuMaHYMIMK XaéTH kedupub, OyTyH CYIOKJIHK
nuuaa Kesnd ropagd, 6ynia KHCKa BaKT HYH1a kYuub oJranuaan cyur
KUECaH Y30KPOK BakT AaBOMHIA VTPOK XaéT KeuHpamd. Y TPOKJHK MYJ-
JaTH XHJAMa-Xua (yaub, TapTHOCH3 paBHIUKA HaBOAT/alLaAW, JIEKHH Xap
6up CyOKAHMKAA aiiHy OGHp MyBO3aHaT BasMATH aTpoduia TeGpaHHiLiap-
HUHT ypTaua JaBOM 3THIU MYJAAaTH MabayMm Oup kuiiMatra sra Gyau6,
TemnepaTypa kyTapuiaranga Oy MyanaT OuphaHura kKamaiub KeTajau.
Iy MmyHocaCar GunaH, TeMmepaTtypa KyTapu/iranfa MoJeKyJiafapHHHT
XapakaTtyaHJadCH owanH, 6y 3ca CYWOKJIVK KOBYLIOK/JNTHHUHT KaMaiiuiiu-
ra oJu6 KeJaju.

llyunai kaTTHYK KvicmhAap GOpKH, yJap KYMm JKHUXaTjaH KpUcTasiap-
ra fKHH Oy /MIWWMAAH Kypa CYKOKJWKJIapra akuH 6ynagu. AMopd uCh-
Jgap neG artanyeud GyHpail KuUCMJIapAa aHM30Tponus OV/imaiigu. ¥ anap-
HHHT 3appajapH CYyOKMMKJapAard Kabu, ¢axaTt skuH TapTHO OusiaH
Moiinamrad 6ynagu. McuTuaraHga KpHCTaM1raH CYOKJMKKA YTHW npo-
meccH cakpab w3 Oepranu xoana (6y Tyrpuga 149- § pa Gatadeun
ranupamus), amopd KaTTHK MKHUCMEAH CYIOKJIHKKA YTHUI NPOLECCH y3-
JIYKCH3 paBuuiaa 103 Gepagi. DBy (axkT/aapHHHr xaMMacH amopd KaTTHK
JKHCMJIaDHH ¥Ta COBHTHJraH CyHOKJHKJAap Ae6 kapawura acoc Gepanw,
KOBYUWOKJMIH KyAa KaTTa OYAraHMAaH YNapHHHT 3appajapuHHUHT xapa-
KaTyausnury dexnab gyiimarad,

Wnwa TynHK amopd KATTHK »ucmra mucon Gynapu. CMona, GHTYM
Ba Iy KaOusiap amopd KHUCMJAAD MKyMJIACHLAHLHP.

143- §. Cupr rapaurauru

Cylox/imk MonexkynanapH Gup-Oupura WyHYasdK sIKHH XOANAlaIUKH,
ysiap opacHjard TOPTHWMIL Ky4japd anya MMKAOpAA 6ynamu. Ysapo
TabCHP Ky4/apu Macopa @pPTraH capH Te3 KamailraH yuyH (264- pacm-
Jard arpu uu3dkKa kapawr) 6upop macodagan Gownab Mosekynanap
opacujard TOPTHIUMII Ky4J/apHHM 3bTHOGOpra osmMaca Xam Oyaaam. bus
6unamussu (118- § ra K.), 6y r macoha MOJeKyJisip TabCHp pajHyCH
ne6, r paauycau cepa sca Mosiekynsp TancHp cdepacH Ae0 aTanagd.
Monekynsp TancHp pajHycH MoJleKynaRap 3dpdeKTHB AHAMETPJIAPHHHHC
64p KaHyacH TapTHOMIATH KAaTTa/MKKa TeHr 6YJaiu.

Xap Oup MoJsieKy/1aHH MapkasH ywa MoJekynapa 6yaian cdepa (mo-
JIEKYJIsip TabcHp cdepacH) Huupary Gapua KYWHH MOJeKymdanap ¥3ura
Topraau. CylOKJHK CHPTIAaH r AaH 3uéNpoK Macodana TypraH MoJekyJsa
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yuyH 6y KyUJapHUHT TeHT TabCHP ITyBuHCH ¥pra xncobsa Hosra TeHr
6yamwn pasiuad (312- pacm). Cyloxauk CHPTHAAH ¢ JaH KMYMK Macodapa
TypraH MojieKkyna 6unaH axpos Gouikaua 6ynagd. ByFHUHTr (EKH cylok-
JMK OunaH uerapazoul 6Y/raH Ta3HUHT) 3HUMHMIH CYIOKJIHKHHHT SHUJIH-
THlaH Kym mapta KHYMK OY/iraHd yuyH MOJIeKYJsp TabCchp cdepacu-
HUHT CYIOKJHMKAAH TalWkapHra uuKHO TypraH KUCMHLA cepaHHHP
KOJITaH KHCMHJArMra kaparaina Modekyisia o3 6ynagu. Hartmkana xa-
JUHJHTH r GyJraH CHPTra SAKMH KaTjamjard xap Oup MoJjekynara
CYIOKJIHKHHHT HyHra Kapab AyHanraH Ky4 TabcHp KuJaau. By Kyunuue
KaTTa/ird KAaTJaMHHHT HYKH dYerapackiaH TallKM uerapacura TOMOH
WYHaJHuija oJraHfa owHé 6opagH.

Monekyna cylOKJHMKHHHT HYKapMCHAAH CHPT KaTJaMHra YTranuia
CHPT KATJ4aMHAA TabCHP KHJAAQMTaH Kyusrapra Kapium M  6akapHum
3apyp. Dy MUIHH MosleKyJ/a Y3WHMHT KMHETMK SHepruscH Xxucobura Ga-
Japagx Ba Oy Ml MONEKYJIaHMHI MOTEHIHMaJd SHEePrHsiCHHH OLIMPHIITA
capp Oynany; Oy npouecc lokopura yuu6 xetaérran mucMmHUHT Ep TOp-
THIU Ky4Ynapura kaplud Oax<apraH MLIH KUCMHHHT [OT€HIHAJ 3SHeprius-
CHHHM owMpuura capd 6yauwmra yxwaiiad. Mosekyna cHpT KaTJaMHAaH
CYIOKMKHHHT HUKapuCHra yTraHja YHUHT CHpPT KaTtsiampaa sra 6y.rau
NOTEHI M) 3HepPruACH MOJIEKYJAHMHT KHHETHK SHepruscHra ajsiaanu.

[Hynpait kuanb, Monekynanap CYIOKJMKHUHT CHPT KaT/JaMMaa Ky-
IIHMYa noTeHUHas 3Heprusra sra 6yjaad. ByTyd cHpT kaTjlamH Cylok-
JIMKHHHT MYKH SHEpPTUsCHra TapikuOuil KUCM chbaTHia KHpYBUH KYLIHMua
SHeprusira sra 6yJaanH.

MyBo3anaT BasusITM NOTeHUHMAT 3HEPrMUSHUHT MHHUMYM OYJinnura
MOC KeJlaHM YuyH, V3 XOJMra KyiiH6 GepuiraH CylOKJMK CHPTH MHMHH-
Man GyJiran makJra, AbHM Lap lakJura Kejagu, OpaTtaa 643 «y3 xoaHra
Kyiiu6 Gepusrad» CylOK/MKIAPHH 3Mac, 6a1KH EpPHHHT TOPTHIL KyYH Tabe
CHDH OCTHJATH CYIOK/HKNAPHH Ky3aTamHa. By xonja cyloKJ/MK TOPTHILMLL
KyunapH MaiifOHHAarH sHeprus Ba CHPT 3Hep-
THSICH HUMTHHAMCHAAH uGopaTt 6YJaras ymyMui

SHeprHst MUHUMYM 6y aHraH (WAaKJAHH OJ1afH.

JKMCMHHHT  YsuamyapH OWITaHAa XaXMH
YH3HKJ/H JyaMJapuHUHr Ky6GH KabH, cHpTH 3ca
KBanpaTH ka6 Ycapu. LLyHHHr YyuyH »KHCM-
HUHT Xa)XMHra npornopuuoHa.’ 6yJran TOpTH-
LM MalilOHH SHEprusicH MXUCMHHHT Jayam-
Jlapy oWraHja CcHpT >SHepruscHra Kaparanja
Teapoy owwaad. CylORNMKHUHT Mafila TOMuH-
Japuia CHPT SHeprusAcH YCTYHJHK KHJajH,
LIYHHHT yuyH 6yHjail ToMUHIap WAKAH cepHk
wakara AakuH Cymagn. CyOKJMKHHHT KarTa
TOMuMJIapH Oy XoJja CHPT SHEpPrHACH OlLYBH-
ra KapaMaciad EpHHHr TopTHW KyujapH Tab-
cupH octiaa Aanasad. CyIOKJIMKHHHP KaTTa-
'KaTTa Maccanapy y3au KyHHITaH JAHID LIaK-
JIMHH Ofiafii Ba 3PKHH CHPTH ropusoHTan 6y-

313- pacm. Jn6é Typajmu.
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CupT sHeprusich Gopsmra TydailiMm CYOKMHK ¥3 CHPTHHH KHCKap-
THpuWra HHTHAAAH. CYIOKAHK V3WHH KUCKApHlIra MHTHJA3AHTaH sJjac-
THK YY3WJraH napga HuMra coju6 KYAuJTaHmeK TyTand. Xaxkukaraa
CYIOK/JHKHH TallKapujaH dyerapajia6 TypajHran xed Kaugail nappa
VK. Cupr KaT/aMH xam yla CyHIOKJIMKHHHT MOJEKyJalapHiaH TapKrG
TONTaH Ba CHPT KaTJIaMHAar#d MoJjeKyJ/laJapHHHT V3apo TabCHPH Xapak-
TepH CYWKJHK HYMpard O6unad 6upnail. [an wyHZakH, CHPT KaTJaMH-
Jlarn MoJsieKyJanap CYIOKJHK HUHJArH MoJeKyJiafapra Kaparania yLiuM-
Ya sHepruAra ara.

CylOK/IHK CHPTHHHHT ENMK KOHTYp OMJaH verapajaHraH 6Mp KUCMH-
HH ¢uKpaH axpaTub onamus, DBy KHCMHHHT KHMCKApHIUrE WHTHAMILHA
WYyHra oJn6 KenaaukH, y Vaura KyuiHH GyJraH kucMaapra GYTYH Kod-
Typ Oyiinya éiimarad Kyunap 6unaH Tabcup kunaazh (HRIOTOHHHHT yumi-
YY KOHYHHIa acocaH CHPT KaTJAMHHMHP TallKH KHCMJIAPH TeKIIHpH.Ja-
€rrad Oy KuCMra KaTTa/IuTH XyAAH LIyHAal, JIEKHH KapaMa-KaplluH fiyHaj-
rai Kyunap 6M/MaH TapcHp wWJIagW). Dy Kyunap CUPT TapaHTJHIHU
kyunapu jpeb aranagd. CHpPT TapaHMIHTH Ky4yd CyIORJMK CHpTHTa
¥Tkasuran ypHeMma 6yiina6 y3au TabCHp KYpcaTaéTraH KOHTYpP KHCMura
NepHeHHKYJAp paBHLIAa #yHanTaH.

CHpT TapaHIVIMTH KYYHHHHT KOHTYDHHHT Y3YHJHK GHPJMTHrE TYFpH
KeJaflural kuiiMaTHHH o O6ujiaH GearusaiiMua. By KarTaiuK cHpT Ta-
Panraurn KoddpbuumeHTH ne6 aranagd. DBy kKaTTajuk MeTpra
BeioToH (CH na) €kn cantumetpra avsa (CI'C na) xpcobupa yJuaHauu.
CupT Tapaurauri KoshQUIHERTHHHHP KaTTaJMIH CYIOKJINKHHUHT TaGHaTH-
ra Ba CYIOKJIMK TypraH LUapoOMTJIapra, ¥yMJaian, Temnepatypara GOFJHK.

CylOK/MKHHHT CHPTH TalKH KyuJap TabCHpH XHCOGMra OlLajuraH
6Hpop npoueccHH KypuS unkaMu3. Macanad, TOp HaiiiaH CYIOKJIHK OKHO
unkanga 6yHgail mpouecc w03 Gepagn (313- pacm). Cyloxauk OyHnait
naiijan Tomunnab oku6 udKagu., Tomuyw OeBocHTa Y3WJHII OJIHMIaH
1IAKJIMHH UUAHHAP ILaKJM#a jgeca 6ynaauran OyiiMHaa ocu/MG Typaid.
TOMYHHMHT OFHPJMIH GYiiMH KeCHMMHHM yerapanab TypraH KOHTyp O¥iiu-
Ya TabCHP STYBYH CHPT TapaHrJIMTH KyujapH OWJaH MyBO3anaT/alliaju.
By KyuJMapHHUHT HATHXAJOBYMCHHH 2mro. KYPHHUIIMAA TACBUPJALL MYM-
huH, Oy epna r—OYiAMHHUHAT papuycH. Byiiun yayHaurn Al MHKAOpHIA
OINTAHAA OFMPJHK KYuH

A =2nraAl =aAg

nu 6axapamyn, 6y epaa Ao = 2nrA/ — TOMUYH CHPTHHUHT ODPTTHPMAcH
(cvpr 0 xappm Ounan GenrnsaHraH, uyHKu Oy maparpadga 63 S xaptu
Ounan SHTponHsHH GenruJaiiMu3).

Arap cupTHMHr OpPTHII mpoueccH aiuaGaTHK paBHWAa 103 Geprau
6ysca 514, y XON4a CYIOKJHMK yCTHAa O6akapunajMraH Ml CYIOKJHKHHHI
MUKH DSHepTHACH OpPTTHpMacHra Tesr Gygjap sgm: AU =A = alo.
Jlekun Gy Xospa WMKH SHEPTHS OPTTHPMACH CHPT SHePrHsCHHUHT AU cnps
OPTTHpMAacHJaHTHHA 5Mac, GasJKH XaMMHH 3Heprus OpTTHPMACHIAH, SIBHH
CYIOK/IMKAArH HYKH KHCMJap SHeprusicHHUHr AU .~ OPTTHPMACHIaH XaM
H6opat 6yqagn. Byauur caba6u yHpaky, CHPT OpTraHAa CyIOKJIMK
coBHMHIN (MOneKysanap CYIOKJHKHHHI HYKapHCHJAH CHPT KaTJamHra
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yTraufia yJnapHaur Te3/Mru KaMaiuwuad ScAatH6 yramua), Huku suep-
rua akaT cHpT IHeprusicH xucoOHra yarapud (fAvHH AU = AUcupr
OY/HWH) YUYH CYIOKJHK CHPTHHHHI OLUHMLI NPOILECCHHH H3OTEPMHK pas
BUW/A YTKasu kepak. By xompa cytoxiuk cuptH A = alAc nw 6axa-
pull XHCOOHra OLTaHAAa CYIOKJHK arpobuparH MyxutaaH Q = TAS =
= A(TS) vccugmk xenub kywunagd, 6y upoaaga S xapdu CYIOKJHK
CHPT KATJIAMHHHHT SHTPOMHSICHHY GHIAMpaumd. DHTPONHMA AaJiUTHB KaT-
TaJuK OYJraHd ydyH CYIOKJIHKHHHT HYKH KHCMJIaDHHHHT XOJIaTH Ba
6uxoGapuH, sHTponusicH yarapmaiad. Llympgait xuau6, HukH SHeprus
OpPTTHpMAacH KyHHAArura TeHl"‘G)"/JIa,lIH.‘ -

AU = AUcup'r = A/ + Q = alAc + A(TS)CMPT.

By myHocabaTHH
aAo = (U - TS)cup-r == AFcupT

KyPUHHMIIKAA &3dul MyMKHH, 6y epia AFcupr — 103U Ag 6ym‘aH CHPT
KAT/JAMHHHHT 3DKMH SHeprusicul,

Wynpait kuau6, Ou3 oo CHUPT TApaHTIMIH  KOSDAHUHEHTH CyIOKJHK
CHPTHHHHr GHDJIMK 103HTa TYFPH KeJafAMraH SPKHH SHEprusra TeHr, je-
rai xynocara kKeiguk. UIyHUHr yuyH cHMPT TapaHfJyHCH KosdHIHEHT HHH
MeTpHUra HbIOTOH (EKM CaHTHMeTpHIra JAMHA) XUCOGHAarHHa 3Mac, GaJku
KBaJipaT MeTPUra koyJb (6KH MOC paBuluja KBaApaT CaHTHMETPHra spr)
xucobuaa xaMm Hioganall MyMKHH.

" 14- xagpanga 6ab3d CYIOKJHKJAp YUYH

t4- waasan , ”
o KOS(P(HUHEHTHHHI y# TeMnepaTypacuaaru

Mona i KMIAMAT/IapH KeJTHPHJIraH,
: Apanammanap CHpT TapaHr/urd Kosd-
duUMeHTHrA KYWIH TabCHP Kuiagu., Maca-
8“306 ------ g'ﬁ,?g JlaH, CYBAa COBYH 3DUTH/TaHAA YHHHT CHpT
Bomaan . 0,020 | TapaHI/HMIH KOS(pdHUHEHTH Kamaitnb, 0,045
Coapt . . . . . . 0.023 #/m Taua TywH6 ‘Konagu. Cysga NaCl spu-
mp . . . . .. 0,020 THITAHAA, aKCHIHYA, YHHHT CHPT TapaHTJ/H-

TH KOS(XbHIHEHTH OluajH.

TeMnepaTypa KyTapujaraHH capH CYIOKJHKIMHT 3W4/HTH GHJAH YHUHP
TYiiMHraH OYyrHHHHI 3UWIMId ypracugard dapi kamaagu. Ly MyHoca-
GaT GuaaH CHPT TapaHTNHTH Ko3DGhHUHEHTH XaM Kamasad, KpuTtHk
Temnepatypaja o HoJira ailJiaHagH. -

144~ §. CylOKAMKHMHT 3TpPHAAHTaH CUPTH OCTHAArn Gocum

CyloKJ/IMKHHHT GHPOD SICCH KOHTYPra TastHYBUH CHPTHHH KYpuG uue
kamu3 (314- a pacMm). Arap cyiox/HK CHPTH sicCH 6y/iMaca, yHHHT KHCe
KapHuifa HHTAJIMUIIM CYIOKJHK CHPTH SICCH 6Vsranjpard 60CHMra KyuIMM-
ya pasuiga 6ocHM XocHn Kumagd, CHPT kaBapuk G6yaraH xonja Oy
KywnMua GocuM MycGar (314- 6 pacM), cupT GoTHk GyaraHza sca ki«
inMya 6ocuM Manduil G6ymagu (314- ¢ pacm). Cupr GoTHg OyJran
XONLA KHCKApaETraHAa CYIOK/JHKHH 4y3aAd,

1 (133.14) dopmynaara Kapawr,
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. PaBuianky, kyummua GocHM KaT- :
TaJUMH CHPT TapaHIJIMTH  Ko3(ehH- /\;J\' &/

UHEHTH (@) Ba CHPTHHMHT STPWIHTH Op- 4, pRyY) Oo-40
THIIH GHNAH OPTHILHM Kepak, K yumm- ’ ’

ua GOCHMHH CYIOKJHKHWHT cepri & 0 J
CHPTH YUYYH xucoGsial uYMKapamus. 314- pacw.

ByHHHT yuyH CYIOKJMKHUHT cepHx
TOMYHCHHH JMaMeTP TeKHCJIHrH GWJaH MKKHMTA sIpHM liapra $bukpan axpa-
Tamu3 (315- pacm). CHpT Tapauraurd TydaiiiM MKKana ApuMm wap Gup-
6lell"a. Kyinaarura Tesr Ky4 Oujad TOPTHILAAM:
[ =la =2nRa.
Dy xyu ukkana spuM wapHu Gup-GHpHra
S = nR? cHpT 6yiinua kucapu Ba GuHOGapuH
KYIIHMYa
Ap=~L =22 =2 (144.1
p 7 )

6ocuM xocua 6yauiuMra cabab 6ynaau.

CepHK CHPTHHHT STPHIHIH XAMMA »<Ofifa
6up xH1 6Ynnb, cpepaHuHr R paanycd 6Hnad
anukaaHaad. PaBwalikh, R KaHYIMMK KHUHK
6ynca, chepHx CHPTHHHT 3TPHJIMTH IUYHYANHK
KatTa 6ynagu. VIXTHEpHii CHPTHMHT STPHJIMTHHM ypTaua STpuink ae6
aTallafuran 3rpHadK GWJaH XapakTepjain Kabyn KHJMHTaH, Gy STPHJMK
CHPTHHHI Xap XW HYKTanapH Y4yH Xap Xusi OYJMUIH MyMKKH.

Ypraua srpusMK HOpMas KECHMJIADHHHT STDHJMIH OpPKaJIH aHHKJa-
Hagu. CHPTHUHI GMpOP HYKTACHAAlH HOpPMaj KecHMH je6 CHpTra Ly
IyKTaja yTKasH/araH HoOpMasJ OpKanM YTafMraH TeKUCIHK OunaH 1wy
CHPTHHHT KecHuiyB yuaurura aitunagn. Cdepa yuyd xap kaHpail Hop-
Man KecuM paguycH R Gyaran ainanagup (R — cdepa paauycn). H =
= I/R KarTaquk cdepaHHlr STPUIMTHHH GHIgMpajH. ) MyMHil Xo.ja
CUDTHHHT ailHM GHP HyKTacHIaH YTKasHirall HOPMajd KeCHMJAPHHHI
ITPUAHTY TYpanua GYnaau, OTPHAMK paAHyClapHra TecKapn KaTTaslHk-
JIAp HHFHHAMCHHHHT fIDMH, SIbHH

=L(L+ 1) (144.2)
2 '\Rl RZ
KaTTanuk  y3apo nepnediukyasp Gyaran 1opMaj KeCHMJIADHMHT  Xap
Kaulai xy(¢Tn yuyH aiiHM OMp KHuiiMaTra sra GYJIMILH reoMeTpusija Hc-
60T KuaMHaau. By KaTTaJqMK CHPTHHHT MabJyM HyKTacHiard ypTaua
STPHJIHIHANP. .

(144.2) dopmynaparn R, Ba R, papuycnap af1- R2<0
re6pauk KarTaiuknapanp. Arap HOpMan KeCHMHMHT ‘
paauycu Mangmit 6ynaan (316- pacm). WyHaai ku- :
JMO, ACCH 6y/Maral CHPTHMHT ypTaua STPHJIHTH "'71’0

STPWJIMK MapKa3H 1y CHDTHHHT Tarujga é€rca, OyHra
HOMTa TeHr OYqMIUM MyMKHH. ByHHHr yuyH R, 316- pacw.

315- pacu.

TETHILJIH STPHJIMK paaHycH MycGat Gysapu; arap
STPHJIMK MapKa3H CHMPTAAH IOKOpHAAa &Tca, SrpHJMK
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Ba R, 3rPWJMK DPajMyC/laDUHUHT KATTalMTH TeHr BAa HWOpAacH Kapama-
KApUM OY/IMUIH Kepak.

Chepana R, = R, =R Oynagu Ba (144.2) dopmynapan H = I/R
SKAHJMMM  KeJquO 4YMKagW. R HMHI GYHAAH TOMMIAAUraH KUEMATHHU
(144.1) ra gyiu6, cdepuk CHPT OCTUAArH KYIUMMYa GOCHMHH TOMAMH3:

) : Ap = 2Ha. (144.3)

Arap H peranjja CHPTHHHI TarHga KyLIMMYa GOCHM aHHK/aHaJUran
HYKTaCHAarK ypraua srpuaurd TywyHnuiaca (144.3) copmyna xap xau-
naii WaKJAgard cupT YuyH TYepu Oynap sxkad. [lynpait skamnurunu
Jlanyiac ucGot kuau6 kypcatau. (144.3) wudomara ypraua SrpHAHKHUHE
(144.2) ndopacuru Kyinb, xap kaHJalf CHPT OCTHAArH Kyummua GocHm
(OpMy/TaCHHK  TOMAMH3: : :

Ap=oa|—= +—). .
By dopmyna Jlansnac dopmynacu neé aranagu.

(144.4) dopmyna OunaH aHHKJNAHAMHWFAH KYLWHMYa GOCHM HHMHYKa
Haiinapaa (Kanuansp/iapia) CYIOKJHMK CAaTXMHMHT y3rapuuimdra ca6a6 6y-
fajd, WyHUHT yuyH xam Oy Gocum Gab3aH Kanmansp Oocum Je0 aTa-
Jay.

R paanycay [OMpaBUil LMMAMHAD LIAKAMAArK CHPTHH KYpuO uHMKamus.
Hopman kectmiap cuaTHia CHPTHHHT UWJMHAD YKHIAH YTaauraw Te-
KHCJIMK OMJIaH KecHILyBHAAH XOcHa Byaran Kecum-
HHM BA YKKa mMepneHiukynssp OYynraH TEKHCJHK
OUNaH KeCHUIyBHJIAH xocHs 6yaraH KecHMHH ofa-
mu3 (317- pacm). BHpuHUM KecHM TYFpH YH3HK
(R, = oo) 6ynagH, HKKHHUH KecuM R  pajuyciu
aiinana Oynagu (R, = R). (144.2) dopmyaara
OMHOAH UWHMJHMHIPHK CHPTHHHI 3rpHamru 1/2 Rra
TeHT, AbHY YiaHjafi paguyciad cthepuk CHPTHHHL
SrPHAMTHAAH 2 MapTa kHuuK. (144.4) ¢dopmy.a-
ra O6unoaH, R pajHyc/M UMIMHJDHK CHPT OCTH-

317- pacw jard kyuMmya Gocum Ky#uaarura Tewr Gynaju:
Ap =2 144.5
p=7 ( )

Arap cylok/JMKAA ra3 mydakuacu 6ynca, mypakuya CHPTH KHCKapHiL-
ra WHTHIMO, rasra kywumua Gocum Oepapd. (144.1) dopMy.nanH unxa-
pHiLlaTH MYJiOXa3ajapHH Takpopnad, 6y Gocum MHgAoOpH 2a/R ra Teur
9KAaHMHHM KypcaTuil MyMkHH. Kyimmua 6ocum 1 am 6yaranga cybuaru
nydaKyaHUHI pagMycH HuMara Tedr OyJjuwmHM Tormamu3, 20°C paru
CYBHMHI CHPT. TapaHrJuMrd KosdpduumedTH 0,073 #/m ra TeHr. 1 am 3ca
taxmuHad 10° w/mPra Tyrpu kenand, BuHOOapuH, R HUHI KHAMaTH Ky-
fuparura Tenr Gynaam:

R = 2 2—0&% 1,5-1078 = 1,5-1072 .
Ap 10

Myugait uanb, nydakyaHHHT JUAMETPH TaxXMUHAH 3 MKk Oy.ranaa
Kymumua Gocum Ap = lam 6ynapu. Ouametrpu 1 mu Oyaran nydaxua
2 mMam CHM. yCT. JAH OPTHK KYwmHMuya GocuM Oepagu.

392



145- §. CyiokaHuK GunaH KATTHK XHCMHHMHC EHIOWLIHW
yerapachjga 6ynaguran xopucanap

Cupt KaTiaMupars MosieKyJanap TypraH Maxcyc LuapouTJiap TyrpH-
cupa 143- § ma afitunran XamMa rannap GyTyH/iail KaTTHK JKHCMJapra
Xam oupavp. BuvHOGapuH, KaTTHK JKHCMJap, CYIOKJHKJap ka6, cupT
TapaHrJMrura sra,

Xap Xu1 MYXHTJIAPHHHP @Kpajull YerapacHiark XoAMCaNapHH Ky puo
YHKHIUZA LWIYHH Hasapfla TYTHII KePaKKH, CYIOK EKM KAaTTHK YKHCMHHHP
CHPT SHEPTHACH yl1a CYIOK €KH KaTTHK JKHCMHHHT XOCCaJlapHrariHa
sMac, Ganky yJjap OunaH uyerapagowl OGyJraH MOAJRAHMHT XOCCAJIdPHra
xam Gornuk. Tyrpucuuu aiitranga, Gup-Gupu Ounan uerapagow GV
rai HKKM MyXHTHHHT yMyMHi o4, CHPT 3Hepruscu OuW/aH ML KYpHLI
Kepak (318- pacm). Mommanapman Gupu ras GysuG, MKKMHuYMCH Gunad

Koumyprune
al snemenme

318- pacm. 319- pacm.

XHMHABHMH peakuusira KUpHLIMaiAHMraH Ba YHAA »Kyja 03 3pHiiauran
XoJaTMHa yYMyMHH CHPT SHEprHACHHHM THJTA O/IMacfaH comja KHJHG
HKKHHUHM CYIOK €KH KAaTTHK JKHCMHHMHL CHPT 3Heprusich (éKH CHPT Ta-
paHIMrH Ko3(HIHEHTH) TYFPUCHAA TaNHpHLI MYMKHH.

Arap OuppaHwra yuyta MOAJa: KaTTHK, CYIOK Ba ras xoJaTHuaru
Moina Oup-Gupn Ounan uerapagowr 6yaca (319- pacm), ynma OyTyH
CHCTeMa YMYMHIi MoTeHUHMaJ 3Heprua (CHPT SHeprusicH, OFHUPJHK KYuH
MailIOHHJIaTH SHEpIrHs Ba X0Ka30) MHHHUMyM OYVsaguran KOH(HIYypauus
onagu. Xymnapan, yuana Mopjaa uerapapow GyJajurad KOHTYp KaTTHK,
JKHCM CHPTHAA LUyHAall »Koilnallagukn, OyHJAa KOHTYPHHMHT Xap Oup
5/]eMeHTHTa KYHW/IraH CHPT TapaHIVIMK KYUJIAPHHHHT KOHTYP 3JE€MEHTH
CHDKMI onanuraH HyHaqMWIAarH (ABHH KAaTTHK XKHCM CHPTHra YTKasuJ-
ra ypuHMa MYHaJNMIUMAArd) npoexuMsnapy MHFMHAMCH HOATa TeHr G-
nagu. KOHTypHHHT y3yuauru Al 6yaran 3JeMeHTHHHMHT MyBO3aHaT
wapT¥ Kyfuparvua éaunumu 319- pacmpaH keaub yuKanu: '

Ala,,. = Al . + Al cos 8, (145.1)

Oy epaa ouy,, %g,es O, —KATTHK JKHCM—Ta3, KaTTHK XKHCM—CYIOKJIHK
Ba CYIOK/HK — la3 uerapajapuiard CHPT TapaHTJHTH KO3(pHIHEHT/IapH.

KaTTHK 2KHCM CHDTHra Ba CYIOKJMK CHPTHra yTKa3u/JraH ypHHMaJap
opacuparu ¥ Gypuak uerapapuit 6ypuax ae6 atanapn (6y Oypuak
CYIOKJIMK HuMpa xucob kuaumnagu). (145.1) ra acocaH,

393



cos § = der— Oxe (145.2)
. a-c.r .
Kyimaarn wapr Gaxapunrad Xongaruna uerapasuii Oypuak (145.2)
npoga OGunaH aHUKNAHAZMU:

[Grr — Orel (145.3)
Qeyr

Arap (145.3) wapr GaxapuiMaca, SIBHH | O, — Q| > o, 6Fca,
v HHHT Xe4 xaHfail KuiiMaTHia MyBo3aHaT 103 Oepmaitan. Mkku xonaa
wyupait 6ynanu.

1) oy, > ay,c+ 0, Bynaa ) 6ypuak xap kaH4a KHYHK GY/IMaCHH o, .
Kyu KOJraH HKKHTacHHM xam Gocub keragu (320- a pacm). By xonza
CYIOKJHK KaTTHK MHCM CHpTH G¥fina6 uexkcus éfiunub Ketagu. By xon
TYNHK xyanaw geiiunaan. KarTuk mucm GuaH ras opacHpari CHpT-
HH HKKH CHPT OH/IaH: KaTTHK MHUCM OH/aH CYIOKJIHK Ba CYIOKJMK OH/aH
ra3 opacHaard CHpTra aJMallTHPULI SHepreTHK KHXaTAaH ¢oiinaau 6ynap
skad. Tynug xyanawaa serapasuit (ypyak HoJAra TeHr Gynaiu.

320- pacwm.

2) otyc > Ay, + o, Dynna 9 Gypuak m ra xap xaHua sikhe Ouica
XaM @, . KyY KOMraH HKKMTaCHHM xaM Gecu6 kertagu (320-6 pacm). by
XON3 CYOiJ/HK OMNam KaTTHK }KHCM derapajow GyaraH CHpT Hykrara
toptinann. CylOKAMK KaTTHK CHPTAaH axpanagu — Oy Xon TYaug
x¥nnamacauk peiinnagd. KatTuy xucm OusiaH CYHOKJHK OpacKiar
CHPTHH HMKKHTa CHMPT OHMsaH: KaTTHK (KHUCM OHJaH ra3 Ba CYIOKJIK
Ounam ras opacHjard CHpTra a/jMalITHPHUI SHEPreTHK KHXaTAaH ¢oii-
Aanu sKaH. Tynauk xyanamac/iukAa uerapasuii Oypuak 7 ra TeHr.

(145.3) waprtra puost K-
JHHraHAa uyerapasHii  Oypuak
O Ba Oy Kywlap opacHiaru
MyHocaBaTHUHI KaHpait 6y.u-
wura xapad, VTKHp €xu yTMmac
O6y/MIiH  MYMKuH. Arap oy,
Kyd a, . KyugaH KaTTa GjJca,
y xoapacos % > 0 Ba # Bypuak
yTRUp Oynagu (321- a pacM). By xonpa kucMan xymnaw (03 Gepaju.
Arap a,,. Kyd a, . Kyunas Kuukk 6§.ca, cos § <0 Ba ¥ Gypuak yTmac Gy«
yak 6ynaau (321- 6 pacm). Dy xonga gucmak Xysnamaciuk 103 Gepapi.

X{y/inamacnuK KH3MKApAM XOAMCANapHHHI 103 OGepuwura cabad
6ynapu. Mabaymku, rjaHraH HuHa KM ycTapa Je3BuecH CyB GeTi-
Ja 4yku0 KeTMacgaH Typa onad. Dupunun kapawna axabnaHapau
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6ynu6 Tyronran 6y XOAMCaHMMT
‘cabab/lapuHH SHEPreTHK MYJ/0Xa3a-
‘nap acocuja ouub OepHill -XaMMa-

CcHpaH OCOH. [1ysaTHUHT éFnanraH
CHPTHHH CyB XVJnaMaiigy, nyJsat
OunaH CyBHHHI EHAOWHMIL CHPTH-
HUHT SHeprusicH nyaat OuJiaH XaBo
€y xaBo OujaH CYB oOpacHiart
CHDT 3HeprHACHAAH aHuya Karta 6y-
aagd. Hubannur cyera GyTyniail
YYKHIUHAA CHPT SHEPrHACH Saiy,,
(nynaT — xaBo) kuitMaTHaaH Sokc
(nynat—cyB) KHitMaTra Kazap owua-
oM, Oy epia S — HUHAHHNT CHPTH.
CHpPT SHeprHsICHHHHT HMHA 4yKa-
€Tragjari yarapmiuiii 322- pacM- = —_<
Jla TacBUpJaHTaH Ecupr 3TPH UM3HK =— = - — = — — — — -
16{¢onanai'u1u. Hunauuur wpuwn 1y- — — 7 T T T T T
HIaH XHCOOMaHTaH OaNaHIJHME A N _/\\_/ /NN
Ounan GearnsanraH: Ag—CYIOKJIHK O O O O m
CHPTHHHHT uauwl TyOHpan xucof- 323- pacw,
JaHrad 6ananpaurd. Hunauuur Ep
TOPTHWH Kyud Maiiiosuaard Erepr TOTeHuMan sHeprusicu Ounan /i Oa-
NaHAJMK opacHpard GorsgHHL KoopAHHaTanap OoluAaH yTagurad TYFpH
uUn3HK wakanga 0ynagu. Ecwpr Ba Ergpr SHEpPrusyiap HHFHHAHCHTA TEHT
6yaran TymMK sHeprus h = h, ja munuMym Oyaapu, Oy xon sca HHHa-
HHHF cyB GeTHpa KajixuG cyau® lopuiuMra MMKOH Gepag. Arap HHHa-
Hu Gocub, cypra uyHuasHk GoTHpcakkHd, OyHAa TYJHK SHEpPrHs MakCH-
MyM: KHiiMaTHAan yTHO Kamas Gowwiaca, y X0n4a HHHa OyHAaH KeinH
V3u siHaja uyyka Gownal, uMXoAT, OyTyHMal uyKHO KeTauM.
«Fansupia cys TalMw» MyMKHHJHMUHRHT ca0alu xaM wyura yx-
waiiau. Arap cye fFasiBupHM xyJuamaca (OyHHHT y4yH FanBup TYKHJ-
TaH cHMJapra napacduH cypkaul MyMKHH) Ba CyB KaTJaMH YHYa KaJHH
GynMaca, YHAA CylOKJMK CATXMHMHT nacTra kapa® Omp 03 kY4 OKH-
GaTHpa CHPT HCPIHsICH OLIA/M, YHEPTUSIHUHT Oy OPTTHPMAcH MHKIAOPH
SHEPTHAHHHF OFHPAHK KYUH MaioHHAA KamafHiuMpas opTHK Oysauu
(323- pacm). Illynusr yuyH ranBupaa CyB TYKHAMacAaH TypajH.

146- 8. Kaunanapauk xoaucanapm

Yerapasuii SypyakHHHI MaBKYAJHIH WYHFa O/MO KeJlafHKH, HAHUI
AEBOPNIApH AKHBHIA CYIOK/MK CHDTH STPH/IaHafiH. Murnuka naiipa (ka-
nuAnapaa') €xu MKnM QeBOp YypTacuuarH Top OYFH3Aa CYIOKJIHKHMHT
GyTyH cupTH srpunanran Oysapu. Arap CYIOK/MK HMAHUI [€BOpJApHHH
Xyanaca, cHpT GOTHK CHpPT Gynamu, arap xyanamaca, CyIOKIHWK CHPTH
KaBapuk Oynamn (324- pacm). CyrokJHKHHHT OyHjail srpunanrad CHPTH
MeHHCK Jed aTanagm.

. e
3 Jlamnua ca;illus — cou perann. Kanuagsp — ecoufiex HOrKuKa Haily.
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Arap kanuansgpHUHT OMp YYH KeHr HaMra KyHuiaraH CYOKJHKKA
GOTHpU/ICA, KaMHAMAPAATH SrPU/IAHTaH CHPT OCTHAArH GOCHM KEHI Wil
JIard scCH CHpT ocTuiard GocuMpan Ap Muxuopuaa dapk xunaau, Oy
Ap 6ccum (144.4) dopmynagan anuxianagd. Harumazna Kanmuaisap Xy«
JIaHTaHJa YHJarH CYIOKJHK CaTXH KeHI HAHJarHiaH 1oKopu Gynagu.
Kanuinap xyanaHMaraifa Kanuanfpia CylOKJHK CaTXH KeHr HAdiuja-
rujad nact Oyaauu.

Top Halinapaa éku Top OYru3napaa CYIOK/IMK caTxd GanaHgnuru-
HHMHT y3rapumu Kanuanapsauk ned atanagu. KeHr mabHOZA Kanunasp
XOAHCanap AeraHja CHPT TapaHIJIMMH MaBXYLJMIH OpKacHAa naipo 6Y-
Naguran Gapua xopucajap TywlyHHnagd. )KymniajaH, CHpT TapaHrJHMrH
Tydaitin xocusn Oynaauran (144.4) OGocum, loxopupa aiTHb YTH/IraHu-
Jex, Kanumnasap 6ocum aeb aTanagi.

CylOK/JHKHHHT KaMUJIAPAATH CATXH OMJaH KeHT HAMUIAard caTxu
opacHaa wWwyHjgai /1 ¢apk xocun OYnagukd, Oy Xonza pgh THLPOCTATHK
6ocum Ap Kanuansp GOCHMHH MyBoaaHamaﬁnu:

pgh = !_?_ (146.1)
by ¢opmynagarn o —cyloK/MK —ra3 uyerapacHpard CHpPT TapaHIJIMIH
KO3(HIHeHTH, R — MEHHCKHHHT STPHJIMK PajHyCH.

MenuckHuur R srpusiuk pajuycuuu % uerapaBuit Oypyak Ba KamuJ-

JAPHHHT 7 paJiMyCH OpKaJH cho,uaﬂaul mMyMKHH. JlapxaxukaT, R = r/cos
i IKaHaHTH 324- pacmpaad Kypmm6
! Typubai. R HuHr 6y KHiMaTHHH

) (146:1)ra kyiu6 Ba xocuna GysaraH

A TeHrviaMauM A ra HucGaTaH euHb,

%‘\. = 2ecos® (146.2)
] par

¢dopMysaHu  TonaMu3. X yJaiigu-
ral CYIOKJIMK -KanWuwifipga KyTta-
e PWIraHH Ba Xy/JaMafiiuradn cyiog-
> z. T . JMK Macarand yd4yHn o < m/2
. O<zing 2>%ih0  {cosd > 0) 6§aran xonia (146.2)
324- pacu. JaH TOMWMAfHraH A Jnap MycGar,

9 > n/2 (cos & < 0) 6yaran xoaga sca h nap manduit Gynagu.

(146.2) dopmynann uukapuuiga GH3 MEHHCKHH CepHK uIakaga fed
dapas xMaraH 3aMK. A HUHC OPMYJIACHHM SHEPreTHK MyJloXa3asnap
acocHa XaM KeITHPHO YMKApPHLI MYMKHH, YHIa MEHHCK-
HUHT W0AK/H TYrpUCHAA KaHAalaHp TaXMHHJAD KHJIHLL- k_
ra SXTHEK KO/MaiiJIH. 7 | Ah

MeHHCKHHHT MyBO3aHAT BAa3UATH CYIOK/MK — Ka- r
MUJIISIP CHCTEMacHHMHr £, MOTeHIHAa SHeprHsCH MH-
HUMYM GYJIHILHIa MOC Ke.na;m By sHeprus CYIOK/IHK 6u-
JlaH JeBOp Ypracuiar, CyloKJ/HK OHJIaH ra3 ypracuaaru
Ba JeBop OW/aH a3 ypTacHOard uerapanapHHHT CHPT o
SHEPrUACHIAH Xamaa CYOKMMKHMHT Ep toprmin Kyun
Malf;0HHJark NOTEHUHAM SHEePrUsAcHAaH MOopaT 6ynagu.  325- pacw.
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CyiOKIlHKHHH[‘ KanwinspAa KyTapuwium GanaHfJurd KHUHKpOK Af
MHKJOPra y3rapraH X0/ y4yH SHeprusuuur AE, OpTTHpMacH KaHpua#
6yammnan Tonamus. Cyloknuk Gananpaura Ah Kauap OITaHAd YHHUHC
Kanuspra Teru6 Typapuran CHpTH 2nrAh wamap oprany, OYHHHT Ha-
THxacHaa sHeprus 2nrAhoy. ra TeHr OpTTHPMa onafH. AlHM BakTaa
JeBop OunaH rasHuHr Oup-OupHra TefHO TypamHraH CHPTH KaMmasjd,
Gynna sHeprus oprrupmacH — 2nrAha, . ra teHr 6ynapu. Epuunr Top-
-THUI KY4H MajilOHHJard noteHuuan sHeprus gpnr2hAh ra teur opr-
THpMa ofafH, Oy OPTTHPMA CYIOKJHKHUHI WTpHxaad KYHuaras Xammu
6unan h HuHr Kynaiitmacura teur Oysaau (325- pacm). Kenr upguu-
JlarH CYIOKJMK CaTXMHUHI Y3rapHuiMHH bTHOOpra osnmaca xam Oyaasu.
‘Iynpait Kuauo,

AE, = 2nr (ot,c — 0,c) AR + nurpghAh.
ByHaaH KyAuRara xOCHJaHH TOMaMH3:
dlC
d_hp = 20r (Q,c — %,.) -+ NP gh.
By XocuJlaHH HOJIa TEHIJAWTHPHO, MYBO3aHAT UIAPTHHH, MYBO3aHart
WapTHAAH 5Ca /1 HU TOMaMH3:

h== 2O — o) | (146.3)
pgr

Jlexun (145.2) ra MyBopHK ot — Qy,o == O, COs }. By xuitmariu
(146.3) ra kyiub Ba o, HH o OuiaH 6em‘m136 (146.2) ¢opmynauu

XOCHJT KUJIaMH3,
& Cyloknukka OGotHpHAraH napajsen mNJacTHHKalap oOpacujard Top
MOA MEHHCK HWIMHAPHMK aknga OVaud, YHHHT STPHANK pajHycH
R =(d/2) cos ¥ 6ynapm, Oy eppa d — nuacTHHKaap OpacHAard OpaJjHk,.

(144.5) ra acocan, Oy xoaa Kanuaasp 6GOCHM iR= 2“—;051}- ra TeHr
6ynaau. Kanuinap G6ocMM DunaH ruapoctaTHK CocHM ypracupare

2w cos &

——— =pgh

d
WAapTAAH /7 HY TOIIMH3:
2a cos ¥
h="——,
ped

Arap sxwniab MKHUJIBHPIAHTaH MKKHTAa MACTHHKaHW XyJial, Oup-
Oupura Terusud Kyiicak, yJap opacuja cesH/ap/iH TYTHHHIU KY4YH naii-
po Oynagu. By xomucanuur cababu kyiuparaua. MKKu nnacTHHKa opa-
CHAa CYIOKJHK CHpTH srpuiaHagu (326- pacm). BunoGapuH, cyloxauk
nuHgaru Oocum atmocdepa GocuMupan KyiHMaar¥ MHKAOPAA KHUHK 6y-
JafH:

1 1
Ap = oc( + —).
Rl R2

[Lractuuka tyaug xyanauravga R,=d/2 6Vnamu, 6y epaa d—uac-

THHKanap opanurd., IlnacTuukanapra napajnienn Tekuc/MK OuniaH Ke-
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CHITaHJA XOCHN GynraH KeCHMHMHT Ry pajMycH R, ra Kaparamia anya
Karra Oynagu. Llywuur yuyn Ap~a l—;- = ?Aeé onca Gynaan. Arap
1

xap OMp NMIaCTHHKaHWHT CYIOKNHMK OHMnaH XYJNaHraH CHPTHHHHT 103K S
ra Tedr GyJca, y X043 naacTMHKanap Oup-Oupura Kyhupara f xyy
GunaH cHKUNAfH:

f=ApS =22, (146.4)

[ :
D) O _Ta-2R,
I

326- pacm.

[lnacTuHKanap OpanMFH yJapHHHT [03UAarn Faaup-6yaypJuKJI3apHHHT
yauamnapn Gunan amugiaHagd. CyB GuylaH XyJUiaHraH nJacTHHKanap
opanuru 1 mx uavacupa 6yarappa Ap kKanuwansp Gocum | arm ua-
MacHpa Oynagu: arap Oy naactuHkanap Vauamum 10X 10 cm Gynca,
ynap opacupard TyTHHHI! Kyun 100 xI” ra eTHmM MyMKHH.

[TnacTuHKanap opacHia YJapHH XyJuavadfuraH CYIOKJIHK TYpraH
Xonja nyacTHHKajapu¥ Oup-OMPHIAH HTapyBun kyd naiino 6ynamu. by
KYUHHHT KaTTa.mrH xam (146.4) dopmyna Ounnan xpcobnad TonMMagM.
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XVII BOB

®A3ABHH MYBO3AHAT BA AMJIAHULILIAP
147- §. Mykagauma

CucTeMaHHHT GHD MUHCJH Ba XoccasjapH OHp XHJ GYJraH KHCMJapH
TepMoAMHamMHUKaaa ¢asa ae6 aranaad. dasa TywyHYaCHHH KyHHAaru M-
connapaa TYWYHTHPHO yTamus. EnMk uiMwpa cys Ba YHMHT ycTHaa
xaBo Ounan cyB OyFH apanaiMacH 6op. By xonpa 6u3 ukkura asa-
JlaH u6opat GysraH cHcTeMa OWnaH M Kypamus: Gup ¢asa cys 6y.u6,
MKKHH4YH (asa 3ca xaBo OunaH cyB Oyrd apasiamiMacHpup. Arap cysra
6up Hewa 6yaak Mys Tauwianca, 6y O6Y/aKJapHUHT XaMMacH Y4HHUH ¢ha-
3a Taulkua stagd. Bupop MopmaHMHr TYpJHM KpHCTaaa MogudHKauHusia-
p¥ xaM Typau Xua cdaszanap 6ynagu. Macanal, osnmoc pa rpaduT yrie-
POJHHMHT TYPJH XHJ KaTTHK ¢ha3aiapugHp.

Mabaym Gup wapout/apia alfiii OHp MOALAHMHHT TYPIM XA thaza-
napu 6up-Gupura Tern6 myBosaHataa 6yvsa onagun. Mkku dasa Temne-
paTypajiapHYHI MabayMm OHp HHTepBaqMiardHa MyBo3aHaTga O6ynany,
wy Gunan Gupra TemmepaTypaHHHr xap O6up T kuiiMaTura MyTJsaKo
aHuK p 6ocuM TYrpH Kenapu: GOCHMHHHF 6y KuiMaTHga MyBo3aHat 6Y-
JUWH MyMkHH. Llynnai Kuau6, uKkM (a3addHr MyBO3aHAT XoJaTjapH
(p,T) muarpammacupa

p = fT) (147.1)
up3MK OW/aH TacBUpJaHALM, -

Macanat, cyokJHK 6unaH YHUHP TYiAMHraH GyFM MyBosaHatjga 6y
JajUraH Temneparypanap unrepsamd, 119- § ma kypranumuspek, yuias-
rai HykTa GuJiaH KpPHTHK TeMmepartypa opacupa éragu. by xonma (147.1),
GYHKUMAHUAT TpacdMry TYAHHraH GYF 3JACTHKJMTHHHHT 3TPH YH3HFHIAH
néopat 6ynagu.

Aiinn 6up MopJaHMHT yu ¢asacH (KaTTHK, CYIOK Ba ra3CHMOH EKH
CYIOK Ba HKKHTA KATTHK ¢pa3acu) Ttemnepatypa Ba GOCHMHHHI fACOHA
KHiiMaT/apuiaruHia MysosaHataa Gysia onagu. (p, T) auarpaMmaja TeMe
neparypa Ba GOCUMHHMHI Oy KHiMaT/apura y4.J/aHT aH HykTa Aef aTa-’
JajuraH Hykra TYrpu kejgagu. By HykTa MKkHMranal oJsuHran dasanap
MYBO3aHATHHHHT SFPH UM3MKJApH KeCHUITaH HYKTaja ETajd.

Aty 6Mp MOLJAHMHT yuTajaH OPTHK (ha3aCHHHHI MyBO3aHATAA
6y/01MacUIN TepMOfUHAMuKana Taxpubara mysodui paBHwAa ucGot
KHAHHAIH,

Moaaa 6up daszaman Gouika gpasara yTranga GHpop MHKIOP HMCCHK-
JHK [OTHJIagH €KH a)Kpaiub uuaid, 6y MCCHKJINK MHKIOPH Y THILHHHP
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- ALUKPHH MCCHKJMIH €KM, COAAAPOK KH/MG, YTHIN HCCHKJMMH 1e6 ara-
nany. Bup kpucraan moaudukaiusnan 6omkacura yTHII xoaapH Gopku,
6ynapia MCCHKJHK IOTHNMaliiy XaM, YHkapu/aMaiign xaM. ByHgmaii yTuw-
Jap 6upunud Typ (asaBuii yTHNAp ne® aTajajMraH ojaTaard yTui-
JapaaH (apkiu VJapok, UKKMHUM Typ (hasaBHii yrunap ne6 artanaju.
bu3s 6upnnud Typ (asaBuii YrTumnapHM KYpu6 uMKMII GUNaH uverapa-
JiaHaMH3.
148- §. ByrnaHMm Ba KOHReHcaUus

Xap xanjail TemmepaTypaja CylOK Ba KarTHK JkucMJjapia 6upop
MHKAOP MoJleKysa GYJIaJHKH, YJapHHHT 3HepruscH GOILKa MoJieKyJiaap-
HHHT TOPTHLI KYYHHH €HTHILUra, CYIOK €KH KATTHK JKMUCM CHPTHIAH 4u-
KM6 KerHwra Ba ras ¢aszacura ytuwra eragn. CylOKJHKHHHF ras XoJa-
THra yTHWH OYFJanuil Ae6, KAaTTHK JKHUCMHMHT Fa3 XojaTHra YTHIUM
cy6ammanua Ae6 aTasajd,

KarTuy >KHCMJIapHHHT XaMMacH MYCTaHOCH3 O3MH-KYnMH cyG./HMa-
uuanananu. babaum Mogaanapaa, Macanaw, KatrTHK KapOoHAT aHTHApHA-
Ja (CyHbHit Mya) cyGJMManiA npolleccH GH/IMHApJM Te3qUK GHNaH 103
6epany; Gomka Moxnanapaa Oy npouecc ojatjard  TeMmepaTypanapia
WYHYATHK CeKHH 103 6epaiykH, YHM amanga ceaub GyaMaiiiu.

Byrjasuil Ba cy6/aMManMAAa XKHCMJA@H aH4ya Te3 XapakaTJlaHyBuH
MoJleKYyJaflap YMKHG KeTalv, HaTHXKaja KOoAraH MOJeKyJaJapHHHr ypTa-
ga 3HeprusacH Kamasijd Ba XHUCM coBuiiau. Dyrnanaérran (éku cy6um-
MalHAIaHaETTaH) JXUCMHHHT TeMIepaTypacHHH Y3rapTHpMai TYpHLL y4YyH
YHTa MYTTaCH/l paBHILJA HCCHKJHK Gepn6 TypHll Kepak. MoajgaHuHr
GHpJIMK MacCacHHH TeMrepaTypacH MOAJAHMHT OYFNAHHUIAAH OJIIHHTH
TeMneparypacuiek Gynaran 6yrra ainaHTupuO 1060pHILI YuyH YHra GepH-
JHIUH J03uM 6YATaH ¢ UCCHKJAMK COAMWI THpMa 6yFaaHuw (EKH
cybnuMauusi) HCCHKAHTH feb aTananu.

Byraannmna capd 6y.araH HCCHMKMMK KOHJEHCalMaJaHHILga Kaiita-
pub Oephaajii: KOHAEHCAUMSJIaHHUILAA XOCHA 6YJNajuraH CYOKJHK (EKH
KATTHK MHUCM) HCHiiJH.

Cy1oKMKHHHT OyFNaHHII MCCHKJHTHHH uamana6 kypamua. DBupop
MHKJIOP CYIOKJUK OyFJIaHaéTraHja raacMMOH (azara yTaéTraH MoJiekyna-
Jlap CHPT KaTJaMMAa TabCHP STYBYM Kyu/aapra Kapiuu ui  6axcapHiud
kepak (143- § ra k.). By Kyunap KaT/JaMHHMHT » KaJHHJHTHTA TEHT
Aynna tabcup xuiaagu. KyuHHMHr MaHa wy Ayjgard yprasa KHAMaTH-
HH f GHniaH, Macca GUpJMIMAArd MoJeKyJasap COHHHH n’ 6unaH Geliru-
nab, CHPT KaTjaMHia TabCHP 3TYBUM Kyusapra kapuit 6a)kapHarad
HIHK A'fr KypuHumpa nbonanaw myMmkud. Byrnanuwn npoueccuaa mon-
MAHUHT Xa)KMHM OpTajM, WIYHHHT yyyH OYHAZ Talikd KyudJapra Kapii
nu Gaxkapuil 3apypaTH XaM TYFHiagu. Arap Mopna GyrianaéTrasja
TalwkH p GocuM yarapMail Typca, y XoqAa TallKH KyuJjapra KapuiM
6axkapuiaran uw p (V' —V’c) ra tenr 6ynanu, 6y epaa V'g Ba V'c —
—GyF Ba CYIOKJMKHUHT COJMIUTHPMA XaxkmJapu. IOkopupa afitu6 yTua-
ran MKKaja Wil GYrJaHHIl HCCHKJMTH g xucobura 6axapunagu. ynjai
KHau6,

g=n'fr+pV'e—Vo). (148.1)
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TemnepaTypa KyTapuaraH capd OYFJIaHHUI HCCHKJMMH KaMa#HILH
(148.1) uponanan kypunamu. [lapxakHkart, TeMmmepatrypa KyTapHAiLK
6unaH TYiiuHraH OyFHHHI 3HUJADPJKCH opTajH, 6y 3ca MoseKyJsara CHpT
KaTJamMuja TabCHp ITYBUH KyuaapHd Kamaitupagu. Tyiiusran Gye ma cy-
IOKJIHKHHHE CONMWITHPMA XaxcmJapupard gapi xam Kamasad. bunoGapus,
TeMnepatypa Kyrapuaranaa (148.1) maru ukkana KyumMayB4d xam ka-
Mmasad. KpHTHK TemnepaTypafa OyFJaHHIU MCCHKJIMTH HOJra adjaHajH.

CyloxuK GunaH yHHHr OyFH YpTacHZa MyBO3aHAT KApop TOMULIKHH
KYpHO uukamus, Vinura TyaaupmaciaH CyIOKJHK KYHHATAH TepMeTHK
uguw onamu3 (327- pacwm). Hactna® cyloxauk ycTuaark $asofas Moxua
6yTynnait uMgapu6 TawsaHran 6yqacuH, ne6 dapas gunamus. Byrnanmw
MPOLECCH HATIDKAacHZa CYIOKIHK YCTHEArd ¢aso Mofexkysaanap Ounad
fann 6yna Gownaiiny. ascumoH asara jTran mosekynanap GerapTu6
XapakaT KWHO, CYIOKJHMK CHPTHra Kesm6 ypuaaid, 6yHialt TYkHaiuuu-
JapHuHr Gab3uiapuia MosekyJaa cylok ¢asara yragd. Bakt 6Gupawru
HUMga CYwox (asara YTyBuM MOJIEKynasap COHH paBLUAHKH, CYIOKJHK
cupTHra KesMb ypWIYBYM MOJIEKYJa/sap COHWra NponoplHoHan 6ynafu.
bBusra mabaym 6yaranumexk [(99.9) ra k.), cuptra (CyOKAHK CUpTUra)
KenuO YpHIYBUM MOJieKyJanap COHM 3ca, Y3 HaBGaTHia nu ra mpomop-
LMOHA/AHD, AbHH p GocHM owyBH OWiaH Kymasau. BuHoGapun, Gyr.a-
HUW Ounad Gupra MoJieKysaJapHHHT rascuMoH hasajan cyok ¢azara
VTHIIHAEK Teckapu npolecc 103 GepaiH, Oy MPOLECCHHHT WHTEHCHBJHMIH
CYIOKJIMK ycTHAard (asofa MoJjeKyJasap 3HYJUrMH OPTHIUH OGUMAH OLIAIH.
Ma3kyp TemmiepaTypa yuyH TaiiHH/JH GHp GOCHMra 3PHIUHATAU, CYIOKAHK-
JaH uHMKMO KeTaéTraH Ba yHra KaTHO TywaéTraH MoJjekyJjanap COHH
tenrnawaan. Uly majitgan Gowsab6 GyFHHMNT 3HUJMTH Y3rapMail KysjH.
Cylokauk 6unan Oyr ypracHAa AMHAMHMK MyBo3aHaT 103 Gepagu (327-
pacM), CHCTEMaHHHT XaXMH EKH TeMmmepaTypacH Varapmac 3kKaH, Gy
MyBO3aHaT Gy3unMail TypajH.

JunaMuK MyBo3aHaT xoJiaTra TYFpH KearaH 6GOCHM
TyfinHran GYFHHUHT p,¢ GOCHMHMAMD. Arap HIHLUHHHT
XaXKMH OwHpuaca, 6yF GOCHMH macasiid Ba MyBO3aHaT i 1
Oysunagu. Harikaga OMPOpP MHKJOp CYOK/IHK GyFra ::E."_—Fq

aiinanub, GocHM fiHa p, ; raTeHr 6yau6 konamu. IlyH-

ra yxiaul, HAHIWHHHE XaXKMH KamaiTupu/ica, Oupop - - ==

MHKJOp OYr CYIOK/JHKKA aiyiaHajH. -
BagT Oupaurn Muymja cylokJHMKIaH 4MKHG KeTafau- 327- pacm.

. FaH MOJeKyJajap COHM TemrepaTypa KyTapH/arasaa

Te3 owagd. Cylokauk cupTHra Kenu6 ypHiauraH MoJieKynajap COHH

TeMIepaTypaHUHT KHYMKPOK fnapaxacura (v opkanu } T Kabu) GoFauk.
HlyHuHr yuyH TemmepaTypa KyTapuiranga asanap ypracuaard MyBo-
3aHat Gy3unagM Ba GMPOp BaKT JABOMH[A MOJIEKYJAJapHHHT CYIOK/IUK
OyF HyHAIMIIAATH OKHMH OYF — CYIOKJHK HYHAHLAATM OKHMHIAH OPTHK
6yau6 Typaau. BocuMm owH6 sHa AMHAMMK MyBO3aHar 103 6epMarymua
6y xon paeoM staBepaad. Ulynpait kum6, cyloknauk 6unan Oyr ypracu-
Aa xapakaruai (IMHAMHK) MyBO3aHaT 103 Oepajurajard O6ocuM, sbHH
Tyitunran GyF GocuMd Temmepartypara Gorauk Gysap skad. by Gorsa-
HHLIHHHT KYpHHUWIM 274- pacMia TacBHpJaHTaH.
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Cytogank OGuna ra? ypracujari MyBo3aHaT TYFPHCHIA aliTHATan ranm-
JIADHHHT XaMMAaCH KaTTHK JKHCM—Tra3 CHCTeMacH ydyH xam TYspH. Xap
6up TemnepaTypara GOCHMHHHT KaTTHK MHCM OWJaH ras ypracHpa xa-
pakaTyaH MyBO3aHAaT KApOp TONAjuraH TafiMBIM GUp KHMATH MOC Kesa-
zu. Opnarparn TemnepaTypantapia KYMUuJMK JKHCMJAp YYyH, Macana,
KATTHK MeTasjap yuyH 6y GOCHM LIy Kamap KWYMK GYJafHKH, YHHM 3HT
cearnp ac6o6nap GunaH xaMm naiika6 Gyimanam.

149- §, Jpuw Ba KPHCTANNAHMLI

KpHCTann »HCMHHHT CYIOK XONaTra YTHW TIpOLeCcH Xap 6Mp Moxza
ydyH TaiMHJH 6yaraH mMabayM Oup Temnepartypaja 103 Gepagd Ba Gupop
MHKJIOP MCCHKJHK capdniamny Tanab6 gujafu. By HCCHKAMK MuKaopH
3P HCCHKJHIH Jie6 aTtanaiu.

IlacTna6 kpuctann xojataa 6yaras Mojlara Xxap CeKyHAa aitHH
6up MHKAROP/JA HCCHKJIHK 6epHG TypHCca, YHIa KHCM TeMnepaTypacH yarapu-
IWMHHMHT BaKTra GOrjaHuLl 3Tpy unaurk 328- pacmaa KypcaTwirad wwakaaa
6ynapn. JlacTnab »MCMIMHET TeMNCpaTypacH XaMmHiia omné Gopaa. Tgp
T 3DHLI TeMnepaTypacura eTray
J (328- pacmpary I HyKTa), )KHCM-
ra apmajirmya HCcHKJHMK GepuG
TYPW/IHILINTA KapaMacan, YHHHP
TeMnepaTypacH yaraptasi Kysaa.
Uly 6nnan 6up BakTAa KaTTHK
KHCMHHMHT 3pHLI nipalieccH Goll-
Janapy, 6y npouecc A3aBOMHIA
MOJJAHHHI FHTH-SIHTH yaylLiapH

328- pacM. CYIOK/HKKa  aiiaHu6 6Gopaai.

JpHw npoueccH TaMoM 6YaHO,

GyTyH Moaja GaTaMoM Cylok xonarra YTHG Gyaraspan Keitun (328-
pacMpard 2 HykTa) TemmepaTypa fiHa KyTapuia Goulnaiiau.

AMOp®h XHUCMHHMHT WCHMII 3TpH uusHFM Gowikaua 6ynaau (328- pacm-
Rard NyHKTHp 3rpH uu3MK). MccHkank MyTTacHn Gepn6 TypuIrania
aMopd MKMCMHHHI TeMnepaTypacH YaJyKcH3 KyTapuau6 Gopaau. Amopd
XKUCMJIap YUYH CyIOK XOJAaTra YTHIUHMHT TaiMHJM GHp TeMnepaTypacH
6yamaiiau. By yTuw npoueccu cakpa6 amac, 6a/kM yanykcus 03 Gepa-
Ju. JKHUCM I10MLUafiIiraH TeMnepaTypajap COXAaCHHHTHHA KypcaTHLl MyM-
kuH. ByHnali 6ysmwmnnunr ca6abu wyHfakH, CyIOKJHMKJIap OHiaH avopg
MHCMNap Gup-GMpHIAH MOJeKyJaNapHHHHT XapaKaTyaH/HK Japaxacu Oh-
NauruHa apx Kusaad, aMopd KHCMAap, 0KOpHIA aHTHO YTraHHMH3JEK,
KaTTHK COBHTH/ITaH CYyHOKJHMKJapAMp.

Apuw TemnepatypacH GocuMra Gornuk. [ynpail KMaMG, MOANaHMMT
KPHCTa/ll XOJ1aT/aH CylOK XosaTra yTHin mpoieccH GocuM Ba TeMmepa-
TYPaHWHT KHAMATIApH GWNaH XapaKTepJlaHajura MyTJaKo TalHHJM Gup

waponTtnapaa 103 Gepaau. By kuiimatnap tynaammra (p, 7) anarpaMmana
" 9TpM UM3MK TYFPH KesaaH, Oy STPH UM3MK SPHLI STPH yu3urH fe6 ara-
Nafi. DPHUIL STPM UM3HFH KyJa THKPOK KeTaad. MysHHHT 3pHil TeMne-
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parypacHHd, Macanad, 1° yarapTHpuw yuyH GocumHu 132 am MuxgopH.
fa y3rapTHpHLI Kepak.

DpHWl 3TPH YM3HUPMHMHT HYKTalapd KpHCTa/l Ba Cyiok (ha3anap
Oup-Gupu OunaH MyBo3layatAa OYJiafUraH [IAPOUT/IAPHH  GesrHaaiiIu.
Cylog/IMK Ba KpHCTa//l Maccasiapd ypTacujard MyHocabaT Xap KaHjait
6yaran xo/ia, sibHM CHCTeMaHHHT XaXMH m V', nan mV’, raua 6ynrau
KuiiMaTaap KabyJl KHJMHAAWMaH xonja OyHfait MyBo3aHaT 103 GepHiuu
MyMKHH, Oy epaark m—cucreMa Maccacy, V7 Ba V' —KaTTHK Ba Cylo
dazanapHuHr cOMMIITHPMA XaxXMaapu. LLIyHUHT yuyH spuw 3rpu  yusd-
FHHUHT Xap Gup Hykrtacura (p,V) sauarpammaga
FOPH3OHTa/ TYFPH YH3HK KeCMacH MOC KenaJu
(329- pacM). by KecMaHMHT HyKTaJapH GunaH
H(poJaNaHaJUTaH XO/ATNAPA2 MOAJAHUHT TeMre-

p

_patypacu Oup xun Gyarauu yuyH, 329- pacmpa- !/ 2

rd [ — 2 TYepu uM3NK KeCMacH H30TepMaHHHT A
MOJJaHHHT MKKH (a3aji Xo/aTHra Moc KHCMHAAH i !
ubopat (272- pacMparH H30TepMaJsiapHHHT TOpH- i AV

- -
30HTa/l KMCMJapura TAKKOCJAHT). mi,  my,

Jpuiira Teckapu GYJraH KpucTanaaHum fpo-
neccd Kyiuparuua 103 Gepaad,  CylokJHKHH
YHHHI KATTHK Ba CYIOK (ha3anapu ManiyM 6up 60-.
CHM LIIApOMTHAA MyBO3uHaTAa OysajuraH TemilepaTypara Kagap (fbHH
apuil GouliaHafuraH TeMilepaTypara Kajap) COBHTFaHAA aifHW - BaKTia
KpucTaasap yca Gowdaitad, Dy kpucTainap KpHCTa/laHHLI KypTakjaapd
€K MapkasJjapu fe0 artajagHraH Mapkasjap atpopHia XocHa Oynaau.
AiipuM xpucTasiiyanap GopraH capu yca Gopub, okuGaTha Gup-Gupura
OUPHKHO MONMKPHUCTAJIMK KATTHK MHCM XOCHJ KHJAIH.

Cyiok/HKaa MyaJla XoNjla lOpraH KaTTHK 3appaJap KpHCTaJllaHHL
Mapka3napd 6yiagu. Byupail aappanapiaH sixmunna6 To3aNaHTaH CYHOK-
JHKHH KPHCTa/UIAHHI TeMmrepaTypacHAaH MacTpOK TeMmepaTypara kaiap
COBUTHII MYMKWHKH, OyHja KpHCTa/LJaHHW Xanu GoulnanMarad 6yJjapgu.
CylokJIHKHHHT §Ta COBMTH/ITaH OyHJait XOJaTH MeTacTabun Oyiamu.
ByHpait cyloyMKHHHT MyBO3aHAT TeMmriepaTypacHia TypraH CYIOKJHK Ba
KPHCTaNnapra axpanué KeTHLUH yuyH yHra OHpOp 4aHl 3appacHHHUHP
TywHmy kugos. Jlekun 6ab3d xonnapia yTa COBHTH/CAH CYIOKJHK MO-
JeKy/aNapHHHHT XapakaTuau/JUIH ap3uMarad jpapakala 6yam6, metacTa-
6un XosaT aHuYa y30K BaKT NaBOMHAa cakjaHu® konagd. Dyupmait xon-
JlapAa CYIOKJMKHUHE OKYBUAH/MLH XyZa Kam OYau6, y amopd KaTTHg
KUCMaAaH ubopat 6ynanu.

Mopia 3pHul BaKTHAA KaHUA HCCHUKJAMK IOTraH GyJca, KpUCTasJIaHHUI
npoueccH a XyAaad ylaHya MHKIOPAa HCCHKJMK aXKpaaub UMKAH.

329- pacm.

150- §. Knaneiipou — Kaaysuyc TeHrnamacu

Byupan onpguury naparpadaapaa Kypu6 YTAHKKH, MOJAAHHHT Xap
KauJaii MKKH ¢asach ManjayM Oup GOCHM (11apOMTHAArMHAa MYBO3aHaTAad
6ynagu. Dy GOCHMHMHT KaTTajiMrH TeMnepaTypara Gorauy Gynagu. By
GOF/IaHUILIHUHT YMYMHil KYPUHHIUHHK TepPMOZHHAMHKAHHHT HKKHHYH aco-
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cujan ¢oiinananu6 TomHin MyMKHH. DByHHHT yuyH GMp MOJJNAHMHT My-
BO3aHaTAa TypraH MKKHTa (pasacHiaH HOGopaT 6yJraH CHCTeMara ouj
Kapro uuk/HHM KYpuG uMkamus.

Mkkn ¢asamu cuctemara oup Kapuo uukm (p, V) muarpammana
330- pacMpa KkypcaTuiran wakaga OyJany (MCHTKHY GHJIAH COBHTKHU-
HUHT TeMnepaTypajapi Oup-GMpHA@H xyna kuuMk AT MHKAopra ¢apg
KHJIaLH, 1e6 ¢apas kuanHagH). Tem-
‘ 10,-ma, nepaTypacu T 6yaran usorepma-

" 4 HUHT TOpH30HTaJ KNCMMHHHT YeT-
<u HykTanapun | Ba 2 pakamJapu

Z -

dp p9 -G"rd- T~ 6unan Genrunanran. I pa 2 X0J1aT-
mp-0p > J o7 ‘4T jap Gup hasanm  XosaTaapaup.
: : ' oo 1 —2 KeCMaHHHT  OpaJHMKAArH
L 41 Gapya HyKTaNapH HKKH asajH %o-
' l?'”w’i 1 JatnapHy  Tacsuphaiau, 6y xo-
v gl V. Jatnap Oup-6MpHzaH Moala Ma-

! URTH L
mi¥;-V) CCACHHMHT OHDHMHYH Ba HKKHHYH
330- pacM. ¢asa ypracuaa Kaiita TAKCHMJIaHH-

wH 6uiaH dapk kHAaIH.

A - B n30TepMHK mpoueccna MomjaHuHr GuWpop /mo MaccacH  6Hp
¢asanan Gowka dasary ajyiananu. Bynna mopsanuur xaxmu m(V, —V))
ra TeHr 6ysran opTTupma oJapy, 6y eppa V|, Ba V, —OupHHuM Ba HK-
KHHYM  (a3aHUHT conMmiTHpMa Xacmsapu., Monnanunr Gup dasagau
6owika ¢asara Oyunaii alilaHHIUH yuyH wmopjara Q = miqg;, HCCHKMK
MHKIOpH Gepuw Kepak, 6y epna q,,—MOjjaHHHI T Temnepatypa LuapoH-
THAa ] xonathan 2 xojaTra YTHIIMAA IQT3JMraH COJHIUTHPMA HCCHKJIH-
Td, (; HCCHKJMK CHCTEMAHHMHI UMKJ JABOMHA4 HCHTKHYAZH OJIafMraH
HCCHRJIMKAND. MccHrMK copuTknura C -- /) H30TEPMIK TIpouecc AaBo-
mupa Gepunanu. Bepuaran uccuimk mugaopn Q' = m’q,,, 6y epia
q;_, — temnepatypa T — AT 6yaran wapoutna /— 2 YTHID npoueccH-
Jary uecHknuk, m’ sca G — D npouecc pasoMupa 6up ¢asagan Goluka
(basara aiinaHraH Moxua MHMKAOpH. Mozxnanunr 6y MHKAOPH m aaH GHp
03 dapK KUNalH, YyHKH MOANAHHHT Gupop MaccacH Gup ¢da3afiaH GouiKa
(asara aavabaTvk npoueccsiap AaBOMHAA aiijanaiH.

llmkn naBommpa Gaxapunaguran A MW COH JKHXATAaH UHKJHHUHP
“to3ura TeHr. IIyHHHT y4yH MIUHM Kyiuparnya €aum MyMKHH:

A=m(V,—V)Ap. (150.1)

(150.1) TeHraMK TakpuOGMil TEHTJMKAMp. Ap HOATA HHTHJAZHIAH
(6ynunr yuyn AT gosra uHTHIamura Gyauwm Jo3um) tumutaa (150.1)
nbona TYFpH TeHIVIMKKa aifinaHapy.

Tabpudra 6uHOaH, UHUKJIHMHT ¢, M. K, KyiAHJarura TeHr:

A m(V;—V;)Ap VQ—V;
= — = A . 150.
" @ mga G2 P { 2)
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[0y 6unan Gupra, (129.7) ra acocans
n="T. (150.3)

1 nunr (150.2) sa (150.3) wudopanapuuu Gup-6upHra TeHIJAlITHpa-
MH3:

Byuaan
b M2 (150.4)

(150.4) TakpuOuit TenrswkK AT HOJra HMHTHAT4H JIMMHTAA TYFpH
TEHIVINKKa diijianagu:

o _ G _ 150.5
df — T(Vy—Vv) ( )

(150.5) mynocabat Knaneiipon—Kaayauyc cdopmynacu (EKu TeHrnama-
c) ne6 atanagu. Knaneiipon—KJaysnyc TeHrslaMacH MyBO3aHaT XOJlaTaas
ru GocnMzad TemniepaTypa O6yiiMua osMHran xocuna OwjaH Tl mpo-
IIECCHHUHT MCCHKJIMTH, TeMrepaTypa Ba MyBoaHaTiaa Typran asanap
COJIMIUTHPMA XaXMJIADHHUHT aifupMacH opacuiarn OGOFNaHHLUHH aHMK-
Jajiu.

(150.5) Tenrnamara acoca, Z% X
I0THIraHAa 103 Gepajurad ¢asaBuil YTHLU MPOLECCHAA XaXKMHMHL kaHaah
Yarapuniura (opTuiuura ékn Kawmaiminnra) Gorsmy. CylokanK €k KaTTHK

*ucm OyF/laHTaHAa KamMiua XawM OpTaau, Iy ca6abgaH OyFJaHuil
d
oTpH YH3WFH YYYH, WYHHHTAEK, cyOaMMauusi 5TPH YM3HFH YUyH E% X0~

cnna dakaT Myc6at Oynaau: Temneparypa KyTapuarasja MyBO3aHaT
Xohataaru 6ocHM OpTaju.

Opnartaa spHuIAa XaXM OpTajM, WYHHHT yqu >0 GocHm OpTraHaa

spmu TeMnepaTypacH KyTapunamd. Jlekun 6a1>3u mopaanapaa (6yaap
JKyMJlacHra CyB XaM KHpaaM) cywok ¢asaHHHT wgan(\m KaTTHK (asaHHHT

xaxmuaan kuuuk (V, <<V|) 6yiapu’. By x,omla <O AbHU GOCHM

OCHJIAHHHT HUIOpPACcH HCCHKJIMK

OpTraHja spull TeMmnepaTypacH nacasay. Myanu ;xa'mug CHKHO, YHHHT
Temnepatypacuun 0°C paH owmpMacjaH xaM 3PHTHG 1000pHIL MYMKHH.

Bup kpuctann xonarpan OGowikacura YTHIN NpPOIECCHHHHT Temnepa-
TypacH 6OCHM OpTraHia KyTapusiaguraH €k nacasjuran GyjviIH KaT-
THK (pasanapiaH KaCH GMPHHHHI COJIMIITHPMA XaXXMH OPTHK OYJIMLUH-
ra OGOFJHK,

1 MabaymkH, cyB myaaaranfa xaxmi opraan, lly ca6abmi MysHHHS sHuaurH
CYBHIKIIAaH KHYHK 6VnajH.
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151-§. Yunanran wyxra, Xoaar Auarpammac

Cyoxnuk Ba y 6uaaH MyBO3aHAaT XoJlaTHAA GyJaran OyF Tap3ugarit
MOJUIAHH OJIHO, YHHUHT XaMKMHHH Y3rapTHpMmail Typu6 yHAAH HCCHKJHK
ona GouwwiaiiMus. By mpouecc gaBoMHAa MOILJAHHMHT TeMnepaTypacH na-
canju Ba lWiyHra Apawa GocuM XaM kaMasgd. UlyHuur yyys wmopaa-
HWHT XonatuHu (p, T) AMarpaMMaza TAaCBHPJIOBUM HYKTa OYF/IaHHIU 3r-
pu uusnrH 6yina6 (331- pacm) nactra kyuagu. DBy Hygra mopmaHuHr

KPHCTaJJIaHHULI TeMnepaTtypacura (6y Tem-

Y/} PR nepatypa MyBO3aHAT XoJiaTHiaru 6oCUM-

ra TYFpU KeJafH) SPULIKTYHUYA MacTra-

e

. _;Z’;:‘ ' Lyamawd®  Kyuapepapd. By temnepatypanu Tyq Ou-

vususuy dopuwwti2y  pan Gearwnaiimus. KpucTtasananuwm npo-

N B 23 ueccH JaBoM STHG TypraH GyTyH BaxT

_ HYHza TeMmepaTypa Ba GocHM yarapmaii

L e £ @ Typagu. ByHaa uMKagMran HCCHKJMK

Je fd")‘fr&mmaﬁau KPHUCTA/NIAHUILAA YHKAJHUTAH HCCHKJIHK-
Iy oHp.

R .

Ty« TeMnepatypa OusaH yHra Moc

MYBO3aHAT XOJMAaTHAArd Pys GOCHM TeM-

331- pacwm. nepatypa Ba GOCUMHHHI MOJAAHHHC

yuta ¢asacH: KaTTHK, CyiOK Ba ra3

tasacH myBsosaHaTaa OysiapuraH sroHa KuiiMatnapuaup. Byura (p, T)

AMarpaMmaZa MOC KeJyBYM HyKTa yuyaaHTaH HYKTa fe6 aTanaju.

Wyupait Kuaub, yunaHraH HyKTa MONJIAHHHT yua/a ¢asacH GHp BakTAa
MyBO3aHaTAa GyJaguraH LApOUT/IapHH aHHUKJAiAH.

Kpucrasnanutn npoueccH TamoM OFarad, KaTTHK Ba ra3 dasanap
myBo3aHaTia Oy/agu. Arap MoamajaH MCCHKJ/MK OJIMUI JaBOM 3TaBep-
ca, y Xo/ja TeMneparypa sHa macaa Oowaiigu. Kpucraan dasa 6u-
JaH MyBO3aHATAA OyaraH OyFHHHr GOCMMM IUYHTa spailla Kamasjd.
MoppgaHuur XoNaTHHM TacBHUPAOBYH HykTa CyGJMMAaUMl STPH UM3HFH
6yii1ab nmactra Ky4amu.

Yunauran Hygrara owj Temmepatypaga MOAAA Py Ta TeHr OocHM
IIAPOMTHAA 3puiian. DBocuM Golikaua OyJaraHja 3pdWl TeMnepaTypacH
Gomka 6ynagu. Bocum Ounan spuw Temneparypacd opacHmard Gor.a-
HHW YYlaHraH HykTaja OOULIaHYBYH UL STPH UM3MFM GHJAH TacBHp-
Aavagu. Ulynpait kw6, yunawraH HykTa
MKKHUTa ()a3aHMHT, YYHOHUYH KaTTHK Ba CYHWK, A . _
CyiOK Ba fa3, HMXOAT, KaTTHK Ba ras (asa- A 2 LU
JIaDHUHT MYBO3aHAT LIAPOUT/IAPHHU AHHKJOBUH i @ ] ,;'
ydTa STPH UH3MKHHHI KeCHLUMW >Xoiuaa érap dJ L
9KaH, OpHUL 3TDH YH3HFH KATTHK Ba CYIOK ¥
(a3anapHUHr CO/IMIITHPMA XaXKMJIapH OpacH- @ )

paru MyxocaGaTra kapa6, 331- pacMpa kyp- - G
ca-mnraﬂuuex(gp?> 0) éxu 332- pacmaa Kyp- &7

Ty

-

dp - o N
CaTHJraH = 6 :
Aex (dT < 0) y ”‘W‘ 332- pacm.
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Opuw, GyFnanuin Ba cy6iHMMauMsi STPH  YH3MKJAPH KOOpAMHATANAp
TEKMC/HTHHN yuTa coxara 6ynagu., Cy6aMMauks Ba Spuill 3TPH YH3IMK-
JapuiaH Yanm TOMOHJa KATTHK ¢hasa coxacH éragu, spuw Ba GyFaa-
HHLI 3TPH YM3MKJApH OpacHfia CYIOK XONaT/iap coxacu éTaju Ba HUXOST,
OyFanvll Ba CyGnHMMauHs STPU YH3HKJIADHAAH VHT TOMOHAA MOZAJAHHHI
ras xoJatsiapu coxacH é€tapd. By coxanapaan 6upwna onmHran  xap
KaHja# HyKTa MOJJAHHHT TerHWwJ M OMp $asaiy xoJiaTHHM TacBHpNafify
(xammila MyBO3AaHaT/M XO/IaT/ap, SbHH TaLKH z
IlapoMTJIap y3rapMarasja MoOJJa MHCTaraHua \
y30K BakT GyJa onaguraH XoJaTjap HasapAa @
TytunapH). Coxanapuu Oup-GUpHAaH awpa- It
THG TypraH aIpH uM3HMKJapiaH GHpHAA ONHH-
ran Xap KaHjafi HyKTa MOJJAHMHI TerHILJH Y. @
MKKH (pasacCHHHHI MYBO3aHaT XOJaTHHH Tac- \
BHDJIAIAK. YuJaHrai HyKTa MOLAAHHHT ydana @ 7
(aszaCHHHHI MYBO3aHaT XOJMATHHH TacBHpJaHIH. *

[lynpai xuanb, auarpamMmapard xap OHp
HYKT2 MOANAHHHI MabJyM GMp MyBO3aHAT
XonaTHHH Taceupiaiau. Ilynunr  yuyw Oy
jarpamMma xonaT guMarpammacH je6arta- 333- pacm.

Jaju,

Kpuctann mogudaxannajapy Oup HeuTa GyJaran MOAEA YYyH XonaT
AnarpamMMacH aHuya Mypakka6 Gynagd. Typau X KpHCTaal Moaupuka-
1iIsIIaPH COMH HMKKHra TeHr 6y/ran xosra oua JAuarpaMma 333- pacMmpa
TacBupnanras, By xonga ywiawran HykTa MKKWTa Gyaanu. Pacwmparu
Yu HyKTaja CyiOKAHK, Ta3 Ba MOJJIAHHHT GHPMHYM KDHCTann MoAHdH-
KauuAacH Mypo3aHaTga Oynagd, &«’ HyKraja 3ca CyIOKJ/JMK Ba Mojja-
HUHT MKKana KpHCTa/ll MOAM(MKauMscH MyBosaHnaTia Gynanu.

Annx OHMp MOAJAHHHT x0/aT JQHAarpaMMacH 3KCTepHMEHT MabiyMoT-
Japura Kapa6 Tysunagu. MopjanuHT X0saT AMarpaMMacH MabJym 6yaca,
Xap XMJl Iwaponraapaa (p BaT HUHT TypJd XUJ KHAMAaT/iapuaa) Mojja KaH-
Jail xo/1aTAa GYMILKHH, LUYHHHTeK TYPJH XWJ npoueccaapiaa moana Gup
X0JlaTHaH Kanjail 6olwKa xoNnaTra aillaHuLIMHE OJIAMHAH aHTHII MYMKHH.

Bynu Kyiiuaaru mucoinap ycTHaa TYWYHTHPHO YTamus.

Arap [ nykta (331-pacMra K.) MOC KenaaMran XxojaTia MOJAJa
om0 yBHM H306apMK paBHMIUAa HCHTCaK, YHAa Mo;ja [ — 2 nywkTup
TYFPH YW3NK OMNaH KYpcaTHAraH XoJaTMapAaH, sbHHM KPHCTaM—CYIOK-
JMK—Ta3 xonaTjapaas GHpHH-KeTHH yTagu. Arap yma Mopfand 3 HyKTa
Ounan Genrunanran xoJataa oJuG, YHH XaM H300apHK paBHLUZLA HCHTCAs,
XoNaTnap KeTMa-KeT/iuru Gommkaua 6yiagn(3— 4 NyHKTHP TYFPH YM3HK):
KPHCTa/Nap CylOKJHMKKa aiinaHMacjaH, GeBOCHTa rasra ajisiaHyG KeTaju.

XoJaT JMarpaMMacHjaH Wy Hapca KYPHRAAMKH, cyloK ¢asa yusaH-
raH HYKTaHHHT GOCMMHMAaH KHYMK GyJmaraH OGocMMJap LIapOMTIijarusa
MyBO3aHat xonatupa Gysna onapu (6y ¢mkp 333- pacvpark /I kaTTHK
(hasara xaMm TeruiM). py, NaH KHYHK GOCHMJapia CYIOKJHMK yTa Co-
Buran xosatga 6ynanu. '

OpaTaard KynuuaMK Mojpanapra TeruiuNd YUY/NaHTaH HYKTa aTMoC-
¢epa Gocumuian aHua nacTha ETagM, WYHHHT yuyH Gy Moazajap Kat-

T
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T XOMaTAaH ras xojaTra OpajHKJard ~CyloK XOJaT  opkalH YTajgH.
Macasiai, CyBHHHT y4JaHraH Hyktachra 4,58 mm cuMm. yct. 60CHM Ba
0,0075°C TemnepaTypa MOC KeJsajH.

Kap6GoHaT aHTMAPUIHMHT Yyu/JaHraH Hykracura 5,11 am Gocum Ba
—56,6°C Temneparypa Moc kenaau. LyHHHr yuyH kapGoHaT aHrui-
pumy atmocdepa GOCMMH [apouTHAa (akaT KaTTHK Xosatia €KM ras
xonatuga 6yna onagu. KatTuk kapGoHaT auruapui (xypyx My3) Geso-
cHMTa rasra aiinanaau. KapOoHar aHTmApHAHMHT aTMocthepa GOCHMH wia-
poutHaary cybiumaims Temnepatypacu — 78°C ra Tewr.

Arap KpHCTaJUIaDHHHT COJIMIUTHPMA XaMMH CYIOK (Da3aHMHT COJHMIL~
THpMa XaXMHAAH OpTHK Oynca, 6ab3d rnpoueccnapia MOAJLAHMHT Xa-
paKTepH *yja XaMm ¥y3ura xoc OysmiM MyMKHH. MacanaH, wmyHaai
mognann | HyxkTa Ousiad TacBupsiaHran xosatiaa (332- pacmra K.)
oMb, yHH M30TepMHMK paBHwija cukamu3. Byupail cuxmpa Gocum op-
TAAM Ba MpoUECC [MarpamMMaja BepTHKa/ TYFpH 4M3HK OuiaH (pacMmparu
] — 2 nyHKTUp TYFpH UHM3HK) TacBHPJaHagu. 332- pacMiaH KYpHHaZHKH,
GocuM OLUraHfa MOAAA KyHHJAr4 xosnarsiapaa 6yau6 yTaagu: ras—KpucTan-
Jnap—cyloK, xonat. Mopna XonaTHHHHT OyHJai KeTMa-KeTJMMH y4JlaHraH
HyKTa TeMIepaTypacHiaH KUYHK TemrnepaTypa/iapia 103 GepHilH paBiLiaH.

[Muposapauaa Xo/iaT AMArpaMMacHHHHT siHA OHP XyCYCHATHHH aiiTHO
yramu3. Byrnanuin srpu uusurk KpuTHK K HyxTaga Tyraiiau, [y ca6a6iu
CY10K XO/IaT/1ap COXaCHIaH a3 X0JaT/lap COXacHra KPHTHK HYKTaHH aiiia-
Hu6, GyFJaHuLl 9TPH YH3HFH OHIAH KeCHILMACJaH YTHII MyMKHH (332-
pacMia nysKTHp 6KaaH Kypcatuiarad 3 — 4 v npouecc). Byxaail i
nporieccuHuHr (p, V) mMarpamMmana xangait TacBupaaHuwiM 276- pacmpia
Kypcatunrad. Dy Xo/Ia MOAMAHMHr CYlOK XOJaTAaH ras xonarra (Ba
TeckapH TapTGja) yTHIl mpouecch Oup dasanu xomatiiap KeTMa-KeT-
JIICH OpKaJ/ii Y3JyKCH3 paBuliia 103 GepafH.

Cyiog Ba ras xoJaTNapHHHT GMP-GHpPHra y3/yKCH3 YTHIMHUKT cababu
LWYyHAAKH, ynap Oup-Gupujan cuaT XKHUXAaTHAAH 3Mac, GalKH MHKAOP
wuxatHaan dapk KHaaM, xyMmaafan Oy XoJaTJapHUHT HKKasJacufa
xaM aHusotponus iyk. Kpucrana xoNaTHUHT cyioK KM raz xosiaTra ys-
JIYKCH3 YTHIUM MYMKHMH 3Mac, YYHKH KPHCTa/lad XOMaTHHHF  Y3Wra xoc
TOMOHH AHHM30TPOMHUsAUP. AHM30Tpomusara sra GyJras xo/iaTaaH aHM30-
TponusAcy Gy MaraH xonaTra yTHII MPoLeccH cakpad o3 Gepaid — aHu-
30TPONMA KHCMaH OVJMLIM MyMKHH 3Mac, y & 6ynanu é 6yaMaiind, yun-
Uy HMKOHMAT OyauKM MymkuH sMac. Uly ca6Gabmu cy6Gaumauust srpu
YY3HUFH Ba SPHLI STPH UM3UFH, OYFIAHHII STPH UM3UFH KPHTHK HYKTala
y3um6 konraHd KalOu, yaunu6 xononmaiigu. CyOsuManus 9rpH YH3HFK
p =0Ba T =0 HyKTara Kenajy, 5pull 3TPH UM3HFH UEKCH3MMKKA KeTaJH.

Xyaau WyHAHT deK, GUp KpHCTauT MOAHdHKauUajan GoulKacHra YTl
NPOLECCH XaM y3NAyKCH3 '03 GepHIM MyMKHH 3Mac. MopiaHMHF Typad
XWI1 KpUCTann MojHduxaumsiiapy OHp-OMpUAaH Yajapura xoc CUMMeT-
pusl sjeMeHT/apH Ounan dapyk Kunagu. Bupop cummerpus sJieMeHTH 6op
6y éku 6yTyHnail 6y/Macaurd cab6abau 6up kattuk dasagan Goul-
Ka KaTtTHg ¢aszara YTl npomneccH daxar cakpab 103 Gepagu. UyHunr
YUYH MKKHTa KaTTHK ()asaHuHC MyBO3aHATAA OYJMIL STPH UU3HFH, IpHUI
STPH YM3WFH KalOH, UCKCH3/HMKKA KeTafH.
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