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Yoy Kyaaainva ¥s6exucron Oauii Ba mMaieye Ypia TabaHM
3asupJNrH TOMOHHAZN TACAUKIAHTaH 1acTyp Xamia T:?'[TI:[ HHHT
suepreTlika, canoar suepretixkaci (akvabTernapuia Kyn fmanap
naBoMia YKHO Keannagrran Jekuusaap acochia apaTivlib.

DneKTPOTEXiHKa/La BYHYIAra KeJIacTran MyaMMOapii Hio-
Guit xaJ STHII yuyH SIHCH1au-surH MaTepuaj.iapln awaald uuxa-
pui, mwy Oiuaan OHpra Mapwmyi MaTepHasIap XoccanapHin y3ayk-
cH3 TAKOMIAMAWTHPHG OopHil Ba YIapHHHT CHQATIHN AXIUNIai
kepak Gyaain, By aca siirm TeXHOOTHs acOFHAATH iOROpH cudar-
Jii 2MEKTPOTeXHHKa MaTepuanjapn HILIad auxapypusll  kopxona-
Japui JKyZAa Te3  PHBOKJIAUTHPHIIRI TAK030 ITALML K{iinaran
Makcagra aManuit papuwja CHAaLIL yuyH Ky IO MYyM-
ki Gyaran MartepuaJuiapiiuur KHMEBHII, (PU3HK Ba MEXaHHK Xoc-
canapiiyg YYKyp TAAKHH 3Ta GUMLI KepPak. bByuna ¢au Ba Texnu-
Kajza SpULIJTAH I0TYKJap, OJUITaH MabhiyMOTdaplil Tanabanap-
ra arpodauua éputud Oepuur 3apyp. 3amoHaBHil 3MeKTPOTEXHHKA-
12 KyMJaHmiajuran MaTtepuaniapHn  TARHK STHIL Ba 10KOpHAA
kajin sTHATAH Makcajajiapra 3pHiliil yuyh «DIeKTpUTexiiNKA Ma-
TepHaanapu» KypcH YKHTHJIALIL 3

«DJIeKTPOTEXHHKA MaTepHanIapi» KiTool Taja0anapuu mas-
Kyp anra onn MaLAyMOTJap, MaTepHalaapuitir 91exKTpoTexHH-
Kanaril VpHH XamMaa yJaapuHar aMania gyaaanmanmn Onnan Ta-
HEIITHPALH. - 4

KiTo0 XaKMIHHHT YeKAaUraanrn my xype Gyinua 6apua ma-
Tepnasaaphil yHra KHOPHTHLI HMKOHHHII Gepmal. Maskyp yxys
kyananmacn V3bex THIILA Gupnuun GOp 4Om THAACITARINMY ca-
GaGan, ynu 6ab3l  KaM4HINKAapian Xo.u ne¢ oOyamatipn. Oly
Gone xirtof TYFpHCHAArH (QUKD-MyJOXasanapuimi Guniupray yrys-
yujaapra Myanmupﬂap ¥3 MHHHATAOPUHANKADUHNE U3XOD 3TanBiap.



KHUPHLU

Xonsuprn naiitaa — (an Ba TEXHHKA PUBOKIANIAN, TEXHONO
mapaennap TakoMiluialran Gup Bakria anempo*rexn‘l-ma‘ cam iy
i‘II[I“’GOCIQI-I‘{JI'fI[)Fa KyTapuang, Typan Xmagarn M&TE‘:[)I-IBJIJI.’:I])}\I-I;LU'?[E

(ApHIAMOKAA Ba  VanawrtHpuamokaa. HMwnas  ungapuy _i«a
SJIEKTPOTEXIINKA MaTePHAJIAPHHINT STHTH I\’OCCEIJ'IapFa\E)p Fits il
PH RKYND MHKAOpPIA Taliépiaanmoxiaa. Snry TYPIarny ma el
HH sIpaTHWIra yJIapHHHT (QUSHK, KUMEBHI Ba m’exwu < T-epﬂraﬂmp_
Hii :l;}i;[gyp VPrasum opKasl 3pHIIHIMOKIA. il it

JICKTPOTEXHI KA YCKYHATaPHHI 0T 6
TeKIIHPHILI/LA MYTaxaccle Typiu-T\[m:s::Higgfaurlé“:;‘jmj':““{‘almm -3
Zﬁg;ﬁxntxa MaTepHaNApH Guaan  TYKHawamu B: 2{\512?)[;,33;16!(‘
2 xPa .;aéﬁ;macn Ba JKHXO3J1apiina KysaTijamuran ane1<7p6\;qqar{f

cap A4 MIITHPOK 3TaNH. ‘DIEKTPOTEXHHKA :\{aTeprm.mia[;u

oAt MabayM jgapamana saexT
y J D, MEXAHHK Ba Marnnt x
g e D, dfllik Ba Marunt xoccanap ra.

_DJIeKTPOTeXNHKA MaTepuamia ( v
pura xyitnxaruaap _\:Z:'IBOJ]E? a'rn.'laf;[ill; i);”\']’.-f:la“}“E\ym”map IbTHHO-
HHKa Martepuaaapnum Vpraium pa TGK-[R'H It ﬂall.l'“ FMCKTPOTEX-
HIHT XOCCA/MAPH Ba TY3IINUIN; Myafisy \.OCE,]”[ acocnapu; yaap-
PHAINAPHI 3JIEKTPOTEXHUKALA HULIATHIIH); c.na]?;r OPKaIn mate-
HHXaTAAH Kiuaam, dHHKMaMm Ba amanuii

ODIeKTPOTeXHHKa MaTepHama
: Al J1dDH acocan 4 v -
NHINEKTPUK, SPH) o T —
IH, 9.!;(-:][)(1'[) CTpaL[In{\;"{l;dri?m Pl WA “'?aTePl'I?ifI;ii 1r y"gf'a?,r!m,
XaBo Ba KaGedb opkany ‘:Lfa A6 wnkapuyray wfexf 'ﬁxilrlxlffu
qHJIAPTa eTKA3NG ﬁe})umy‘ ATYBy y3arruuaap  gunan upc’:'renwon
BV MaTEPUaﬂ.ﬂap KaTT Aa :"‘TKHS.\,’BH” Mare Hnanne I I X
! as atTa sneirp (o pHajsnap. HaaTHAALH,
napran raiépaanany 2 YTKasyBuannnkka sra cod Meragn.
[2JHHT Kapumanra Karra 6y.

Juyg Tanzal aTHica v“\iap Mateps
+ Y X0ana MeTannap apanammMaciian uGopar

;qo-rgmsanapaan cpo:"ufau'ramr.naﬂ
30JIUHON MaTe 2L
! Hay i

kynanapia snekrp T};Ki.mzfp CKH nusmexTpHknap annapar ga v
Gada, yaap KY13 Kars OKHMITY vekmatm Yuyn HOWIATHI apy E-C..
ﬂltaJleKTpumap Clrfba'ra SMEKTP KapUUITHKKA 3ra Gi.uimy 1 a-
anopranik matep, HI1a xkyma *xam xym Typnary npraumam'
; . < B3

]a‘!'i'f]a'] o
0K Ba KaTTiK 14D Kymnanunagu, By wmar
‘ v arperat xonarna 6Ynmy n}vmmﬁpuamap w3, cy-

& BYatayry HHKaTH-

;an {Tiasriy GHAal IHAJIEKTPIKIAp opaciiia kofnawran 6y.anG, -

saMouasuil Texlikaza senr Kyaaaunaand. Martepnannapia sipn
VTKA3YBYANJIIIK XOccaaapl, KYIHHUA, Tafiép MaxcyaoT oJi naii-
THLA XOCHS WIJIHALH,

Maruntan saekTpoTexnika acOo0-yckynagaapija Marinut Oxi-
MHIG XOCHJ KNI @KH VTKAsHml MaKcaxliga MariiT marepiad-
Aapn Kvananuaaxn. By MaTtepHaniapian MabAyM Japazkana mar-
HUT xoccanapn Tanaad  atiaaan. By Xyeycenar TeMmup €xn ynmur
Typan  (nnkeaal, KoGalbTaH Ba XOKa3o) KOTHIIMajlapuila mMas-
WY LD,

S 1eKTPOTeXHIKAHHHT PHBOKJIANHIL 3JEKTPOTeXHIKA MaTepil-
ajnapura oorang OVaud. v 3 napfaTHaa SIHTH XOccaJy MaTepli-
aniap nmuad HHKHU Kepakiinriig TaKo3o STaull. Xoccanapu sx-
Hnanran, HCCHKKA UIAMIH H30J4LHA Ba MarinT MartepHasiapil
KUK NaykMJ, eHTIT Ba nXuaM 3JEKTP Malllia Ba annapartia-
purn sipatm WMKonnun  Gepami. lOKopn nul TeMmepatypacira
sra OVJaran sri TYPILATH AHIJeKTPIKIap aBlails, pakera TeXil-
kach Ba Gollka coxadapja NIIaTHIMOKILa.

Ciurrn naifitaa k¥Vmiad nuwiab  unKapnaaéTranl suriian-suri
CHHTETHK MaTepHadiap Xany X\KadnrTHHINC Typan coxajapiia,
FCVMIAMAH, 3JICKTPOTEXIKALA KEHT MHKECLa KYITaHIIMOKAA.

Biaamax iilzkenep-aieKTpHK VIVH 3JIEKTPOTeXHHKA MaTepHa-
JapUHKH uyKYp Vpramsumn karra aMmadiii axammaTra ara, DJeKTpo-
Toexiuka acbo0-vekynamapuun TakOMIIIa TP nmaad unxa-
puaadtran 3ayouasuil matepHaJlapcis TacasByp 3THII KITHITH,

[$1]



I-6yanm IH3JEKTPHRKIIAP

1-Go6. JIHINEKTPUKJIAPHUHT KYTBJAAHE!

Je aii
1.1, 3ucxrp maigouuparu LHANEKTPHK

LH3JeKTPUKHEET MyXimM Xyey j
MYXHUM XyCVensitaapuian 6
KH 34 o e e VLo B THpL, YHHHT TaID-
l;;amgerigﬂmangoml TabCUpHia KyTOMaHmn gup If«;;}-rgq-f.-ﬁ i
e l,. EKTpHI'Ula IKTD malijlony TaLCHpiaa 3au ; j.'.J.”,..“e'
L,Uj\fp”pam.napgmlr (PA30BHH MNoltrawyeiun \""Jrap';';:pum \[)ﬂ,’lcldhll’«ﬂ
HIUAA AN, ek G010 - oy X
YHIIAAH. SUICKTD Maijolin Tabehpuaa Gyaray &119101-%?;?[:}: )
BeK CHEMAT — 270 ? : (i, Ci
eKTOp KHiiMaT HICKTD MalAOn Kyunaurauanry (E‘) Ba i<‘\z‘n
Jlanur J g ' : iy
m({r”ag;m{ (P)Vﬁman l-icg)q_m.w:ummi. duextp Maiizon kyunans
,aafn .T']"Eém.f!a%nan AHCM €KH 3appadanapiiur 3.;‘}(21\'Tp y“;ici..mm-
5 BCK;D Hp Kydnun udopanaiing. daextp maiinon Kyu ﬂldurlmm-
o i B - i Jl¢
e %uunn_r HYRAMHLN cH(ATHAA JKHCM  HYKTaBHij aH‘-m_
i MYCOAT Kyd YH3HFH HYHamiwn kalya g R
SICKTPOCTATHKAHHHT aCOCHH KOHVHII (I(;imunran,
T : {OHVH VIO KOoHyH}
ra;: B:nﬁp ACHICTH m%nempl-z1.:1-1111711‘ Gupop-Gup \1y\g~nm¥am>)ra.. Eo~
SOl el 0 MYXH KOiiTam-
i IOUJ:p 11an Macodana 6Varan uiy HYKTaBuii %Td[u
N OPACILIATH MEXANHK TaBCHP KVUH Kviigaar oo e
AN MKyl aryva aung g

F = 1 4y
Eprgp dm R ? H )

Gynna R — -
myn,lri'zrl'i 61!]).3;[111{?;?;3{ SapAANAapHN TYTATHPYEY qpapp o

PH, M; 2, — HHCOH{; AHSeKTY K HyHa1IH-
HanINK; & — 3JEKTP RoHMHIiicH (eg = -l);g__ s stm mml-r,ﬂ”pyB-
4 EMAMAaTIN HYKTaBHi sapaaiuunr R 3;\?; Sl Q).M)'
Pajuran snexTp Mainon Kyusanramnmrn I(CO(b

: alla BYJKYNra kenry.
KYunlarnua udogananamm:

VJion Konyniura aCC‘CaH

S, T
e 50 4nRY’ B}M (12)

Prxsn sicen x

Tk LOl1aMa  (asexTpo
anuank (4)  parm gusgex P
HURT HCTaJran HyK

yarapmac 6

J1ap opacura

TPHK 2KOiaamTy

s COHAAlITIPIIC], 6y

ol acr;{nam JIeKTP MRHIIDIHIHPII}I‘ 1}
» Y KYHunaruuga anHKIaHaau;

ysrapmac ya-
THM3JICKTPHK-
‘Yuranranngry

Tk
'

6 (1.3)

Gyuna U — sicen xonanamanap

o1

pacumary Kyuaannuw, B.

Arap MYKI Ba TAWKH pagH-
jcnapu ry, ry Oyarai Konjama-
Aap opacdra QH3NEKTPHK Kofl-
pauwrTHpuaca  Ba  WMVIHHAPHK
KOHIEHCATOpP BYXKyAra KeaTH-
prsca, ¥x HyHaanmu 6yiiad x

vacoazari 3JAeKTp  MafinoH
KyuJaHraianri Kylinaarnua
autEIanatil
U

E = . (14)

T2

xIn—

r

Kyr6aanraniank €xkn Kyrona-
auii  nurencHsaurn (P)  aus-
JCKTPHKHUHT  TalWlKu  3JEKTP
Mai{iA0HH TaBCHPH OCTHLA KYTO-
paunmuun ubonanaiinu. Taml-
Ki 2JeKTp Maiiionu Gyamara-
HELLZ IJIEKTPUKIAD XarKMuAa-
ru 3appauaiap

3JEKTP MOMCHTHTI A

‘ £

1- pacu,

+[ . ) -
C-@ O-@&e-®
O-® 60-®0®
S-® O0® O®
o0 06 66
&
92- pacM. 2JeKTp Mailloni TabcHpuia

KyTOaanran MNU3JEKTPHKAA 3apsaanap-
HIHC KOil1allyBi,

sra G6yamaiian. Yynku an-

3NMEKTPHK XAXKMHAArH MOJEKyJa 3apslaapiHisr anre6pank [urug-
AUCH HOJTA TEHT OVJaaan, s'bHA MycOar Ba manduil sapsagapyuHr
OFUpJANK Mapkasiapn (pasa mnxarTiad gup-OupHra MOC KeJjialu.

Tawku 570eKTp Maiiionn TabClupHia ANNIEKTPHK MOJCKynaa-

pi Taprudau Koijamanl

(2-pacm). bynna

JAUSJCKTPUKHIHD

saextp MoMenTin (NP — aunsaesTpux Oapua KyTGJanran MOMenT-

JIAPHHIHT TreoMeTpHK

JAUCAHANK  JHIJCKTPHRIHHT MabJayM

furnnancn) wonpan  Gapx kmiain. Kyro-

OHp HYKTacCH YUyH 3JEKTp

Ma{fon KyuJanradaurira TYEpH MPOMopLnoHan oVaanm:

Gyuna Ky — RHMCKTPHK
osAeKTpHK Kaﬁy.ﬂqaﬂﬂul(.

P.—sksso E, (15)

gKabynuaunuk;,  Ryg, — abconion

KytGaani MOAyJH gyitngarnya ucopanaHanu:

[P] = a5 Ka/m. (1.6

By udonanat, KyTGnanramInKHITHE | AHIJICKTPHKLAr Y 6Gorsairan

3apsaayiapuHnur CHPT 3HYJIUTHIA TEHTJHTH KeJinH YHKAIH,

[Ogopuna kearnpuiran P Ba E Bextop KaTTajsukaapaad Talu-
apH, INEKTP CHJKHIL EKH BJIEKTD_HHII.YI\'H\HH BEKTOP KaTTaJurH
KaM KHPHTHAALN. DJeKTp CHJIAHI, LI SIACKTP HHAYKIINS [UIJIEK-
Tprxuunr Oepnarap HykTaciia BJIIe.I’(Tp_l\‘laf"ULOHrH
BEKTOPHUHNT JJICKTD pouMiicura Kyna#TMacu © Guaan’ Uy ‘HyKTa

KyuJdHFAHIHTH

7



KyTOI2aHHII BEKTOPHHHHT FEOMETPHK HUFHHANCHAAN néopar 6yna-
Jn:

£ D=¢, E+ P. (1.7}

_DJEKTD CHJIKHII Ba 5JEKTP MaiifioH KYUJaHTaHJIuIH opachja
KylBjlarinua OOFJaHul MaBKyl:

D=c¢¢ E, (1.8)

Cyurra ukxn QopMmy’ia TakkoCJaHHG, HH3MEKT
YaHJIHK Ba IM3JIEKTPHK KaGyauanaux opacwjary
Jann;

PHIK CHHTIHPYB-
OOoFJaHNW Tony-

g, =1-4k,.

Yty Lbopmyﬂagan MabAayMKH, Gapua Moananapuuur
CHHTAHPYBYAHIHLH - GUPIAH 10KOPH  G§uuG, bakar B
Ry =1 pa, 6m10“6apm-1, e =1 gyaann, -
IOK_opII,ua KaUL STHAUWNYA, KYyTOAaHUI sqekTp N
CHpia OYaran AHSJIeKTpHKAa comup Oynanuray s
¢ Xhicobnann, Oynna sapsn MabayMm HyHanuura s
caKapaeén OYTYH IHIJEKTpHK Xaxmp Oyiinga Kyaa-mr
J1ap KoniamMa SKHHNAA TYIAannmn GHaan, napoy sranu. Konys
SIKIHNLA JKOHNAIITaH AH3JEKTPUKLA HUFHITAY 3apm‘qén' i
pacn KonJamaJapaaru JIEKTD MaliZoHn limbpacnra: plnu'nr nmg-
aue, MycOaT HILOpaNH KOIJIaMa SKHHIaa WOHnamray TLC]}ap-“ i
na MaH(Hi 3apsig Ba Mandii HIIOpAJIH KOMaamg HII ﬁ;:gilempm-
SJICKTPHKAA 3ca MycOaT sapsa Tymnanamn (3- pacu ia)nil_al_{” o
YUYH Xam Oy kapaén xyroiatuuw net atanamn. Arap ni Lo
‘BJICKTp MaMIOHNIAH TallKapHra uvHKapmica, aa ﬂD R
acs XouaTHra Kaitami. Loy i St

Hxkn MeTaJl1 KomnJama Opacura HH3JIEKTPHK

N3JERTPUK
aKyym yuyn

ailIoHI Tab-
xapacunapran
a  OVaamn. By
Jdanuy Ba zapan-

: Koliia
KOHIEHCATOD XOCHJ KHJHII MYMKHH, Konzencarop r<omaiHTnp;.16,
Aarll - SpKHN | sapsanap  MMFHHANCHEE G Guuay  gago .- o PI-
XoJ1a: EArmnacay, y
g=CU Ku; (1.9)

P opacura xoj
Hazwmnpyy,
na 3a a8 s dokrtiin! o
rajy; K;:éw apumny Talscumlaunm;:“h'nf‘“w”“ e L
“KYTOR2HI, cxepacy (6) (W) va mypakiat

il

JBINEKTPHE A COnup ojﬂmm

Syuia C — komaencatopuudr curumu, @; U — gonnexcatop gon-
Aawmacnra Oepiiaran Kyunaunm, B.

Arap komjiaMagnap opacuiarn ANIEKTPHK YpHUHH BaKyym G-
Aan aaMalTHpiica, KOnJAeHCaTopAarn 3apsan Mugiopn (V) goi-
Jdavanapia HOFAJATAR 3apsajl  MHKAOPH (0,) Oumay AHIJIEKTPHEK

xytCaannm sapsaan (¢) Hurunauennan ubopart Oynani:

e (1.10)

KomnencaTOPHIHT CHFHMIHH Ba AHIJEKTPHK KUIMaTHHN aHHK-
nafiran ndona OusnexTpur curedupysuarauxdup. (1.10) ndona

8paaMufa wncOmil MUSJIEKTPHK CHHTAMPYBUAWIMK =  aHHKJIA-
Hagm:
Er=i:q07QR=I+@" (1'1].
Gy Go do

OnaTna, HHCOHN AHANEKTPHK CHHIAHPYBUAH/IK MKYMJIACiAard
auctuit e¥an Tymupn6 KoALUPUIALH BA & JHIJIEKTPHK CHHTLHDPYB-
qauauK ged 0pHuTIIafH,

Saextp Maiizounga  JKoflamirag JUIDNEKTPUKHHHAT cudaTh
yriGir KyTOgaHim mofaiiHuga aHHKJIaHAAHTaH JHJIEKTPHK CHHT-
AUpYBUAHANTT KhitvaTtn Onian ngopanaHaii. ﬂliBJIeKTpllK KyT6
JAHIM XYCYCHSATHHUHT KH3HK TOMOHHM,  YHHHT CHFHIM KUHMaTHHI
ndoranammnaanp. Arap BakyyMIH KOHIEHCATOp KOMJIaMajlaprra
«yulammn Gepeak, y  sapaanaHamu. By sapan kuiimati Kydia-
HUIT GupNTHT2. KOHAeHCcATOp YJdaMHra, Komjiama I03d Ba yJaap
opacuzarn macodara OOFIHE 6ynanu. Konmencarop curuvn G,
ubonacn épraMuia aHuKJIaHaul. :

Konnencatop Konmamajapu VpHIHK y3raprupMaran Xosi12 Ba-
KYyMHH [An97eKTpHK Onan agMalTHpuica, ANSJICKTPHK/A KVTO-
Jautur coaup GVmamn. Kommama IOBEICUI‘a AKIH XKoiina yHra Kapa-
Ma-iapuin HIIopaJji 3apsn maino Gynanm Ba HATHXKAXA KOMJIaMa-
fard MabayM MOKIOpPAArd 3apsiiin HeHTPaIaldm, Bylnm{r XHco-
Gura KomAaMamapiary 3apsi  MUKIODH MabiyMm KuwiMar [Alg
ra gUmannoy MYMKHH, HATIKALAQ KOHIGHCATOD CHFHMu KYHHIArH-

ta wpoRanaHanI:
: LA
s ‘f_“l’%_i. >C,.

By curumaapinir 6up-Gupura uucbatn (C/Co=-¢,) marepuan
HIHT OHIJSKTPIHK CHHF,[IHpyB‘!aHJ’IIIFIHEI! GIIHI{H})BHH.

KoHaencaTopHHHT CHFHMA JHIJEKTPHKHHHT MaTepuanura, Me-
Ty KONaMaJapIHHINT TeOMeTPHK YIUamil Ba yXapHIHT maKiIa-
pura Goraugtup. VIXTHEPHI WAKI Ba YJIUaMra 3ra 3,eKTpoAtapHi
Bagyymia ioinamrupeak, Co CHFUMIN KOHAercatop XocHn GY-
Jdamm, nekTpoisap opachra AH3ICKTPUK CHHLIUPYBUAHIHATH €
ra reur OYaram pausjexkTpHx KHPHTCAK, Y XOonia KOHAEHCATOD
CHFIIMY OpTaJLH:



Jemar, Gepuaran IaKjg Ba  TFEOMETPHK YJyaMra sra Oynran
KOHJEHCATOPHHHT CHFHMM JHIJCKTPHKHHHT &,  KuiMatura 7irpn
NPONOPLHOHAJIHP.

Konnama 1osamapu S Ba ANZAEKTPUTHHHHT Kadiuaurn /1 ra
TeHr GYJran siccu KOHAEHCATOp CHFHMH KYfNJaruua anuxianagn:

s R 1 e
C:_EE_;);_:aS.BD-i ;D C . (1.12)

Arap KOHAEHCATOp UHJHHADHK IWAKAIH (

) KOIlava pajHycaapm
ry, Iy, ysynauru f) 6yaca, y xoaaa:

2’-:!___ 5,56 - 10-11¢

o - D) i (l.l3)
In—= In—
Ty ry

C=c¢¢,

Bup-Gupura mapanjien  kofinawran ciuM, xabels Ba X0Kaso-
Jlapia COJMIUTHPMA CHFHM (¢) man doiilananuaaau:

C

C'—=—I- (I)fM.

Kyunaunmy U, curuvn C ra Teur 6yaran

H KoHZeHcaTo
SJEKTD MaiilOH 3HEeprHsICH: PRang

i 4

€K1 KYBBATHIHT Xa;KM OUpJAUrHAary KuiimMarn:

9 Ll E BT E* Ams
3 51280 AL M (1.15)

Arag TPUKHHHT €

rap OHIJAEKT r KIHIMATH Kaiug Katig
J.l-’]:_] fcadarad KOHRCECATOP CHFHUMH UIyHUZ IOKODI 6 5ia 7
Gadun, KOHAEHCATCD kuIal YuKapiiyia :."Hflj"r:j;; ammn, ly ca-
o 0 nei e T R > ) s 3 MaTl oK -
rag  ILHIJAEKTPHK OJII Makcalra MYEODHK D, Cyp 0Kopn C}_“{_
JHILH YYYH, I0KOPH Kyujad g = PHME KAy G-

NI Ba 10KODH TUMwmm mar o )
AU MATCPHATIIIHE S, iatiiMaTn iy e SaDeds M-

HK Knang o
Muziek ) eyt it " JdHHa
LLHIICKTPHE L“.r”:"‘"“pyg‘i3“»’“11{!{:”—”‘ ST R I,
YM yuyh Teruuuin 6yand, yuna HHHK

Oyaca, VH-

KiiiMarty

gl I & HUGYIATR " Mt Baky-
(ras, cyiok, KarTTui arperar Xonmatnary) T »l”ﬁ.‘lempnm‘la

TPUKR CHHIAHPYBHAHANK  (g,)
onataarn mWapouT  (Myxur TeMne
760 MM. CHM. yCT., XaBOHUHT HICO
TeHr. Koaran Gapua H30041
Gupian 1oxopuanp, I-kap
SACKTPUKAZDHHAT HUCGRi
Jaapii l-:L’(ITJI])H,’I."&i-[.

Ia 3ur gm
rasnapia 6¢au6, o MAK Angey-

HH u
Parypacy 20"(2}”1‘3”r RiHMa Ty
XaBO Gocumu

Ouii namanry 659,y

OH Mar ; ) YiyH 1,0006 ra

BaJ1a Ti[;'rfiﬂ‘ilnap YiVn & guitmary

HIER I YPIn arperar Xonataar

AN3IeKTpP K CHUT Thipypyay mrh iy
- < 39

KliiMar-
11}

— e TN — .

l-#aunea

Typas AHACKTPHKAAPHUHT HYP CHHAHPHII Kvpcatkuun (71 B2 Hichni
AM3ACKTPUK CHHTAHPYBUAHIHIY =/ KHIMATIaPk

EERTIIs 1{'3;?[" n n s,
Kymbcu3 Ousrexmpiriap
Ceanii (He ra3cHMOH 1,000035 1,00007 | 1,000072
lfiié‘,;én)o(;k(?ln) 100014 1,00028 1,00027
K:icql) o1 (Og) 1,00027 1,00004 1,00055
S FN;) 2 £,00030 1,00060 .I |,0u:}ulg
Srusen (CgHy) 1,00065 1,00130 | 1,0013: |
Tetpad ; : 9,13 2,24
Terpagopy (CCLY) CYIOK 140 e 2,24 \
Beu{:}iou 1icgHg) I*‘?P %,gg z},iz
Toayon (C;Hg) 1,50 2,25 2.2
Mapadnu KaTTHE 1,44 \ 5’];!; 1‘ _::)
[TosucTnpoa { 1,5.2 .‘;,9 E,g
Qarni yrypr 1,92 3,0 2,
Quamoc 2,40 5,70 5.7
{ym6au (2a3, cylor 66 MLOHAW) Kpucmaziap

; Asunar (NIL) rasciiMoH l,UQQlS r1,8803? é,(l&{}D?).

l Xaopodopy (CHCIy) l,ifg 5,33 2ol
[.otox 10pBen3on CyIo0K 1,52 e a1

l Cyp (H,0) 1,333 ééy L
Havpuii xzopn (NaCl)|  KarTHK 1,54 N i !

‘ Pytii. 27 7.3 A !

_—_——

1.2. Kytoan Ba KyTOCH3 OHINEKTPHKIAD

Miagextplikaap, acocat, KyT6am Ba KyTOCH3 '1'_\-’{):1@1;;‘;-: U_\,-;m;h-i
ai. Mlctanran MOLJAHIHT MOJIeKY 1aapH S’Ei’ppa;‘-laﬂap_{[dﬁ (aT.QL,g
dgu  aTOM CypyXJapH, uonaapiad) udopat 0)171'1-10, yAapHHAT Xap
Gupn mycbat €xu mandnii 31eKTp 3apALUra Sraiup. By ?,ap;::map
opaciari ¥3apo TOPTHIIUL Ky4H ACHCMHHED  MeXaHHK MycTax.
kayaurnnn nooganaiign. Typan Xl MOLLAAapHIAT MouekyJana-
pumarn 3apailiapiiir ¢azopii )IEOHJIH{L]}'B.-I";\_&D XHJ U}.{mmﬂ
Mymkun, Arap MOJeKyJajapHHHI bapda e e h‘laE-}(lE;'liI 3a-
pArgapuin Onrra yMyMHi ManHil Ba 6“TT§ yMyMHUll Mycoat 3a-
psg Gunap anMamTHpCak Moc papHiiia MycObaT Ba m’la’li(bm;l 3apsai-
JIAPHHAT OFUPJHK Mapkasaapiiia }}fomamralf Ma?hyp 3c1pfm{1'ap
dazona Gup-Gupira MOC TYLIHILIH éKu MoC 1y_u,1;\1dc.rmn-1 MYMKHH.
®azapuil Gup-Gupura Moc TYLITaH 33}?5‘1115{8{3 KyTOeus I\?O.Wei\yﬂarfl
sra Gyaranu cabadai, oyHpan UM0ﬂ§‘\YJ13¢If1}1XaII Taun\m' trer_[raa
Wrewsap KYTocus scucmaap peftnaani. lil\':-\uuam xonana .ifo.xer;y_na
Tag ICKTP Majigoun TABCHP 3TMATam Xo.jatia Xam y3 3/ACKTp
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MOMEHTH HOAAaH dapkan G6V.anG, aunoa XocuJa Kuarauu cabaGnm.
MoJleKyna KYTPHII XHcoGJaanain Ba yaap acocHia TaKIa TONray
WHCMaap Kyrbau ocucaaap 1ed aranani,

Modekyaanunr anekTp MOMEHTH Kyifliariya auuxianamn:

w=gl, Kia-m (1.16)

l6ynaa q —— MOJIERYJAHIHr FKaMn mycOar (éxn YHra COH JKHXxaT-
AaH TeHr OyJaran :amu Mmanduil) aaexTp sapsau, Ka; (— n;Tf’on
€NKacH, M, , ’ .

K‘y"rﬁjm MoseKyaanuur aexrp momentn 10™% Ka-wm at opu-
(Aa, KyTGcus  Mouexyaanukn sca (=0 Gyarann caGaGan pv—O
6yan. ;i e
| JKucMuunr amextp Xoccacilan KaTbil #asap, YHHHT KYT6.1H-
TH MOJIEKYJIaHHHT KUMEBHI TY3WIUIIN oprasn aiKaanan u(‘jnM_
MeTplsl MapKasi Oyaranjia cHMMETPHK paBHIIa KOIIalira o
Jekynaasap KyTOcus, HOCHMMETPHK PaBRIIAA zofiJalirag i ., ~M-0-
Jasap sca KyTOan 6¥iann. Bup atoman MoOJieRyanap (I‘Ielifgmi\y-
Xe) Ba MKKH aTOMJH TFOMeoKyTO.1 GOFaanminy (Hs, Tl 1; e ,(r’
130) Mosekyaaznap kyroeusanp. HMou GOFJ{asmmm{“\foflera _.~.,’.u\'a-
KyTOayn OOFJaHiuiiap KaTopura Kiupajn. yrjlegorlop;aﬂtl“ \};;m.n'qp
Jap sca Kytdcnaaup. Macanan, Kyroens Gomanmh.rm \,{do.-l 0{.1,«1;_1-
napagius, Lepe3nH, MOMNIPONHIeH, MOJIHI306yTHICH, ﬁo.ﬁl?c?f?dp]a

scKanou, HedTaM U3OAGUHA MOHH Ba Xowasonap, kvTOJiaa pouJ,

3Ca MOJHBHHHJXJODHI,  1eI0J08a Ba  VHHHT M-Z.i\q;M;Tanra

tdenondopmanbieria pa Gom}ianap KHpanm. Japu,
IH3MeKTPUK KYTOJAHHIUHHHHE acoCH Typaapu. usaexrp;

v g ixXna

| RY3aTHNIaANTaH KYTGAAHHIL 4COCaH HKKH TYPra: 3JeKTp mat
TaBCHPHAA KYLNATTE3 COXHD.GYAanuran (E)J;(EKT])OH-II(’)I')] Ay
yeub Xamjaa CeKHn macasuuran (penakcaunus) kyraa BA. CeKuy
?}Jp.rsmza:m_ Bupunun typaarn gyrtéaammmn xyna res }‘,;Tyl[l;;mnapra
A2 SICKTPIIGAT S106TD SNEPFITCH capbrainiafon. s
i TyPAATHCHAA SCa KYTGJNAHHW aCTa-CeKHH CONHD GYunG, bt iy
I HATHRACKHAA SHePrus caphaanany YO, Rnsnek-
. J\DHACHCATOP CHFUMI BA KOHACHCATODAA }‘:]]{;Tp:] o :
3JEHTPHKAA, COMUD OYaamiran KyT6Jauui, wmanas, Tan sapsn gy-
PACHIapRY {3upa
1H3Macu 3- pacu
WA ManGau: C,. o,
7 3VICKTPOH-HOH, ZUROA-

3

4xc 3TTHPANM. IlusjekTpHKiapHIHT sKzuzajer
0. na x¥pcatuaran 6yau6, 6ynia U — I;y i)
T-BAKYYMIArH. . CHFUM. Ba 3apan; C, ¢
penakcauisl, HOH-peNakcalis,  3IeKTpor-.

TN AT T ; I (
{\03;\-&\);:',};:l;(fﬁ']nf{;m”) ’r\ny';.m‘nHllmaplnn—ir r:;?;;?,[:fa;“ﬂ' 'N[I'Ir‘pamm,
SHEPIHAra MOC YTHATAH KyTOBauum, Mexanyaynap e o~

priira Mac iapuuiikaap; R — nso AL, SOURAran
ACKTPOR. KyTOAAHULL (g, () JIALMA Kapiury

KOGHEHHUIE. CHAKHIL Ba A ATOM. €KL HOHJIAN 5mer

_ MMM XyCOG P 3daekTpon
TYPAATH KyTOMamm S lish A, Conip Gyyg Gy

RATTa , Te3a1K] —15
45 : z SHEIa (10
CMAT JKHXATHAAN  EPYRANKHUNE o) ( CeK) Keyay,
Pearky,
i

w(n*) renranp. Byugait
. nait | “l
THIHG, .Vnapmmryj mw]r?ym“a”“m Bapua mnagey R
TOMOH cHukHitLI, K r%f-ap]lﬂ??rli JICKTPOM I e e ea-
- YOI Gyamaray VIO Jyebar saextpoy
i $ X0dargary pg h'ﬂ.TTH;{‘

! Ba xui-

AM3AeKTpHKJAApAa  KYTOJauiul cycr

Keund, e, KHHMAaTI 225 arpoduia a7 &y /
Oyaani. daexTpon  KyrOaannuiia &
sackrp cuamnm (/2) maiaon  Kyd- :
Jdauranaury (£) ra moc pasHmiia y3- //

rapain, WYHHHT YYyH XaM & Kyu- T
nanraniikka Gormik Oyamaiin (4 |
pacm). e, HHHr Temneparypara Ka-
pal ysrapHy - AKHCMHHAT 10y TeM- -
nepaTypajari spuaurira GOrIHK (5-
pacm), KneM KH3ApHATania siudai-
i Kamasai, onnoGapud, Namm ounp- 313’:];1 HIS\_‘:"&"” Ah
JNCHAAT aToOM comn Kamaiind, Kyro- oo CHHTANDYBHARARTHEHAF
Januil cycasan; ° KHRCM KaTTHK XO-  sjekTp Maildon Kyd/aaHran/iru-
JaTpal CyioK xoJiarra yTrasuia sud- - ra Gorauxmuri.

SN KaMasoi, HaTHZKE L Ky ToJdanii

XaM Keckun cycasiu. JCKTpon KyTOJaHULAa 3JICKTD 3HEPruscH
capp Gyamaiian. Bywlai gyrdaanui He(re Moilapuaa  (0OK-
Toa), KaTTHK Moilatap — napagui,  NOJHCTHPOJ, HOMHITHJEH
Ba OowmKaJjgapia KysaTiJalii.

Horau ryrOaanuue (L, ¢y) KPHCTaM1 nNaHXapajan KaTTHK
skneMaapaa OV Corjadran HOHJIAp CHVKHILM HaTHRACHAA pyi
Oepaii. Monan xyTGaamnm 3JeKTpon KyTGaannwra  hucGaTan
KYUJHPOK Keuall Ba &, HHHT
guiimaty 530 opaiurupa g
oyaamn. Mouw juauam mnxar- 3
Aad 3JeKTpouiaH xarta OY-
aud, KyrOsannw Tesaurd 3ca, ,,
axkcidya, nmact Oyaagn (= '
= U7 ¢). Bynaa & Kuima-

TH vacToTara OOFJIMK 3Madl.
Vios KyTOaannwuaa 37extp o535 0 2,60 T
CHJIKHI Majilon Ky4daHrai-

anrn E ra, 5 guiiMatu  3€a 5. pacw. KyrGens Amsnextpuxk (mapa@mn)
Ma3kyp Kylmauramnma OOF- NH3JCKTPHK  CHHIIHPYBUAHJNHTHIHHT TEM-
ang, oyamafian (4 pacm). nepaTypara GOFIHKJHTH.

Temnepatypa KyTapuinmin g N = :

Gujan Kpicrazn . napmapa- F-f' T !
aarn pomJaap opacniarg ma- '
copa opraa. Harikaia opa- 44
JUiKAary TOPTHLIHI KYHil fa-
Casdi ga HoH KyTOaaHilH

=)

— 42
Kyyasan, sbHi oWl M= 5
JIEKTPIKAAPAA macanas,
cniofa, Oab3u TypaAarn €0- ol oo e
o . 4 n ¥ 3 e
noasnapaa & Kuiimatn - ycHO b 70 ] 120
Gopann (Grvpases) ( 6- pacs. Wou wpucraqmm womma (KCI)
oy yTOJ2iiiInaa HEP-  AwsaeKTPUK  CHHAMpYRuARAMCHUNUL  TEM-

ruy ncpodu  Ky3aTHAMafiAH, [ mepaTypara GOFAlKArA.
13



QVHK A Ao
Tﬁ;:i[{m;{gglﬂgu[mm capbaanagiran sHeprua Maudara TV vaa
i \r.ai"*pli“?;;(;:fp“ uacToTana HOHJIaPHIKTD pesoHafm; 'xﬁcu
MaTepramiapia 3JeKTp SHEpPrus HCpohH Ky o
/12 T (pu Kysatuiau

Lunon-peaarcayia gyréaaanumy (C g s,
THO HCCHK/ANK Xapakaruaa Gyaran 3appat
Japu) 3JeKTp MailloHH TabCu

ap Dup Tpy)  Oerap-
xucobura pyi G puia ¥s ﬁﬁfsgu?ﬁm(lﬁ—ii?();srﬁO?rei[{y;ia-
KyTOMAHILE COTIp 6'1"] OMHIuAra Xanan GepMaca, y xosna AHTOA
Mo‘fmf‘?)’ﬂaﬂalpun:r p\'\rgfmu‘ Kyrbau ansaexrpusaapaars aunon
Maprasiapy Gl'ip-t’):l["uroam Ba manguit sapaizapunnur ormpamng
ra CHJIKUTaH xo1=rapsn MOC keamatt, Oanku monekyna uem?z; N
H0Na0S yf”“"r‘.“;a’;iqﬂi“e[:rp- MOMENTH XOCHI KHAani. djext \ncx[“l
ey sca Manduii KéIH rfm\[\a KHCMII MycOaT komnamara pzc{(f”
SO RIS e Jamara TeMOH OYpHJNIINa uHTia grRodl
Ll eumil YPINHIINA MabAyM KapWiinkka (r. ) )"IIJ;Q;;L Lu-
ALt d1n

cexun (v :YIJ“H“ 3ilel%ril; fl)apc_p aTaﬂ”;ﬂ”“Oﬂ KYTOIan a:fzz
(10°=-108 Tu) madizon ¥ C 1\e11111gzx cababin pagno TUaKHLEn:
KOJazn: ozmt’)amaﬂ‘Igi-ssrapl'lm“ KYTOaaunm pagriry su.}m‘:“’mmf
oM ﬁj?‘ﬂamffmu IOKOpH uacToTaja AMNON Mosery '\Iirf1u1L1m1'1lo
HY L cvcﬂ%;m HURT YSTAPHILHTA YArYpopmaik Koaany =k ey
Wz KYTGan Eaairap[g}é]’l?éam nacanin_ (7- paca), ﬂ:;ngfr e anas
RAAAPTa XOCHHD. K},umjgﬂliﬂuma]) Ba 0a®Lan opragng i {y10ma-

: R FanaHg yauar {ATTHEK MO~

CHKJMK Xapaka: anian cyu
Hegu""” \.i}f)ﬁlj.am TaBCUPHAZ TapTHEMN CyCaf’fm; OUTIIONTHHUT pe-
Had 3 ar i ) ¢ e
an ysrapaauran e=271} peaaxcayiy ﬂurmBa“‘T“ (3Kcno-

! ¥ 1e0 aTa']aﬂr
Jamy,

‘[' ~ . - -
BYTOMn AHINEKTPHKAZ &, KuilMaTHHuHD

yarapuwn 8- pacy; o 4 TeMIeDATVDARS -
H{HC{I‘\,{ I'IUB -’ILI[OL;('J:LQ K¥Ypcartuaray 6‘_\’.‘13[6' fnacy DTZ.\ para Kapao
ROBY KIUTH WOKOPHIITY Ty aiiag o M"ei)aT}'Daﬁa

Ba g, =& r G i = DX 910
e er{_aﬂnamni T&ttci‘a;))naﬂu, Marepuan Ignz;u[pl.mlca \api}f:m”a
Al Kiu”n NI HaTHZKacha AUTON 6}']3;1}: l.)...mao,
KUTOMHUHT AHHK rﬁi’;}za.mm OPTAL; 10KOPH Temnenaryy. . CH-
YHAJIHII OJMIMIITA 3appagapHyp ;Gceiypaxa 3ca

4PTHD pe-

CHKJIHK XapaKaTHHH I

i HT OPpTHIOH X 0

& KHAMATH KaMasiiu. AR R ¥3 Hasgary
YaTnia

G - SO i 1
& o
é:r_ | |
o R 1 | Py
¥ RS !
Gs .-.._________i,__ ——
| ! Sl
.| e f g
) 7
# A S
I3
7- pacm, Kyt6am cyi 24 40 ¢
. o)
qBOJI) JHOEKTPHK ycéﬂ?ﬁ:;p(;:q 8- pacnr, |
AHMHTHHUET » ALICKTD 130 I ¢
il 4aCTOTara  Gog. -’I'rcrn’rpm\ cuirgy YRR (coBoa) mu-
KJTHTH, Parvpara g mepyﬂliaH.’IHrnm[Hr Te“ﬂn
y J ne-
1 0 Iy, g 150 D'yl

Hon-peaaxcayua gyréaanumu (C o @yp r.,) 6aB3n anop-

rapnk MomjaJdapira Kysatijaaill Bynia woazauunr §3apo Oyin
GOFANTraH HOIJApH Tallkll 3JEKTP vaiizon TabcHplia anuk Hyna-
JHMW ogaaM. Arap 3JesTp Malinon oainca, Kyrdjganim 3KCHonen-

(HaJ kouyn Oyiinya nacasill.

3 AeKTpOH-peAarcayiis xyréaanuuin (Co_y G50 r,p) CHHARDRL)
M IOKODH Ba KarTa Ikl malizoura ara Oyaran pnsJex-
TPUKJIAP yuyH XOC 6yau6, KYUIua 9IeKTPOH €KH TeUHKIapHi ne-
CHKIHK 3Heprilsici Gilian TabelpaanTupiil OpRaTi o3ara keJaaii.
By Typaarn gyTOJaHHIL acocH METasi okcil GyJaran §ab3n KH-
MEBHIT GUpHKMaaap (tutau, unoduil, BHCMYT) ra  XOCAnp, Tap-
kKuOljza THTaH OViaram 3AeKTpOH-pe/aKcaniis KyTOJaHHILIH CO-
Mosia 9JeKTp Mailion uacToraci  OpTiHHI 0141 ANINEKTPUHK
CHHIPYBUAH/HK KaMasiH.

Muepaytton KyTOAQHULL (Cyp @y Ty) TapruObu OMp KBHC-
an Gyamaran KaTTHE JKHCMJaapia KyTOMaHIIIHANT KyunMya Me-
xanunaMi crdariia pyit Gepaau, ¥ mact yacTorala iosara Kenann
pa 2UEKTP HEPrugcH KVI MHKI0pAA capaannun Gunan Xapax-
repaanann. Byuaail xyrOaauninni KeJTHpub 4nKapairay oMua-
Jap TeXHNK LI3JIEKTPUKIapiari §TKasypui Ba  sApHM {TKa3yBuH
KICMJap Xamia VYTKasyBuaujuri TypJita Gysrag KaTaaMaapLup.
3- pacmiaa keatupuiran Ry, KapWHIHTH H30JSHHIHIHHT HUKI TOK-
Japra nucGaTan OJIHTAH yMYMilll Kapuiiiriiy ndonanaiiin.

Ya-jaudan (cnonran) rxyroaanuw (Cg @ Ty)  CerneTo-
sjextpilkiapra Xoc  O6yanG.  Gupuuun Gop y ceruer TY3H
(KNaC4H,Og - 4H,0) na sysamuaun Tawgu Maiaou oynmaranna
COTHETO2JEKTPIKIINT MablyM KHCMITLA naumoasnap ya-yanaan onp-
Gupura nwucbatan Mocaawmnd, anuy {iyHaanu oJajin. Va-Vangan
KyTOJaauyBuy MOALAJapHHHT aJ0xi1a coxaJjapuia (roMennapuja)
BJCKTP MOMEHTH {IVHAIHIIM TYpJiita G1au. Tamgn Maiiion Tab-
ClIpIIAA AOMEHJIapPHHHT 3JCKTP MOMEHTH Malion TomoH fivnanann
Ba my cababmi Kyuan KyTGaanill connp Gyaaan. Cernerosnex-
TPHKIHHT JUIJEKTPHK CHHTAHPYBUAHMITH JKY/1a XaM 10KOpH (500—
20000) Gyaud, y MaiiioH KydraHraHIiri Ba TeMmmeparypara V3Biii
pasnuiia OOFINKIAND. I no1eKTpUK THCTEPE3HC CeTHETONIEKTPHK-
HIHT xaparTep/n xycycuataapuian Gupuaup. Kiopn nykracn 6Ou-
nan Gorqnk Temnepartypa KuiiMaTaapuaa J0MeHIH KyTGaanumn
I\'y:aaﬂma;u{ pa y 2JEKTp Maiinouu KVUWJIaHTamIHTHAA HOUH3HKIN
Gopmannuira ara OYaalil. Tamkn Mafilon KydJaHrawairiHisEr
MabayM kufivarinan omnal Tvitmmnm pyi Gepnd, wyrGuanuu
Yarapuait Koaail, akcuHua, Mmaiion TabBCHpPH nacaiTnpuaranaa
Ba y OpinHata VKHHH kecnb, Hoara TeHr OVarania xucem KyTO-
Jammmn Mabaym  gufimarrada nacasian. Wyunur  yuyn xam ys-
&'-'3“131{ h-:y'rﬁ_']aﬂ“lu }Ka]']a'é[-[ﬂﬂa AHJAeKTPHKHHHT C]l[lrﬂllpquaH.ﬂﬂ'
T amexTp MaiiioH kyuiaHraHaurira Gorauk HVaaan,

JusnexTpHK CHRTMPYBUATHKHIALD TEMNEpaTypara GOFNHKIN-

kiiimat Kiopi vemnepaTypacH &K1

THaa gy3aTiliaanran oxopn
Kiopu nygracu jeiinnajin (9- pacu). Ana wy makbya Temnepary-

KypcaTkuy

1o




. pazia KopH DoMmeHJn KvTO-

Ouil cHHCAMpYBYAMANKKa apu-
LiHagy, OyHaa ' ucmia
CTPYKTYpa ¥3rapuum coiaup
GVnann. By yKTazaun ogopi
TeMIeparypana Marep‘nun
\ Y 3HHIHT CeTHETOICKTP K11 K

KVCYCHATHHY, sipup &, Kliitr

¢ MATHHIHT B.HEI(T]) 8KuH Mar-

; X

0 A AN o
( Tag 0 720 760 sp HHT Mailnonnra Gyuaray. gop-
. gm\m{m”” HYKOTaan, Bagr
2. - " i i Iip.mil"lllla -’lome”ﬂ&p T\U"[-l‘

pac, KyucHs saextp mafimomn tanen-  JTAMHHHE KOHn  Varanmuy:
pr.:'li:ll‘ii Gapnit THTAHATH  nu3AEKTpHK Xlcobura i ¥arapuuwu
CHHTILHDY BUAHJH MBI HE TeMneparypara ; 3 Cu“eTOS.WK‘rpm(-
GOEMIIIHT ], I Adpaa sger

TP 3acKupy e
3aTHAany pa PHIIY Ky

& KHIIMaTHIH-
HHHT [ S0

TeMIeparypana coLip _fij’fﬂa;m Arap CGFI'IBTISE»(.?II{@[;I;I;;p'};?.mi?”m Kropu
zf:;?;?Il;)?fB?ﬁ&?i?::[% ?}'I!rpa HFCKHH COBHTHACA, \fmmr‘\ :LIII;)S“-H)J\-
cum‘.Lm[)yulraIu:m‘[m}3{”“.}.”F aC1 KHHMAaTira Kaiirapn,. ﬂl:ai"igifpmf
s Lt THKJIAW, CerHeTOSMeKTpuyKa I0KODT Kyt g
1 KTp MaHIOHI TabCHP  3TTHPMHIRG 0PI Kyuyia-
JAajm. : XaM amagra Ol p-

Taznapuunr MOJIeKynanapy o i
g : X Pacunary Macod s}
:[a,,,SY;EF;!,I,IH([)I;::‘[;a?-?gor}r{” yﬂa‘pmmr SHYHrH h‘]r?n?rc”g;?ri;?lﬂ I!_([aT—
iR ‘6"'-.-;laplmml‘ AUIIERTPUK CHl!I‘;[j!pqual,U]HK' 'l“-
Bl }E. ,11.1. Las n-lonenynacm—nmr'pagu Sorsi
! aca, & KHAMaTH wynya o AT it 0
Xamm Gupanrugarn i e, Lasnipr

MoJleKyaanap co

6ocHMur o (A7 HI YHIHT ey

a OOFJHK OVaamn, :\Ione;\-ynanap CO”“”““}H;EaTypa Ba
1 /. Fapnumra

K ) € 3HHH r i(]””[“c]l can "3] I o
,a 10 TA3HHUHT = i H XaMm Y a])a' H. a3 e i
t t - g ) Ah, i S K.H ["'Ia

Cyiox xosatna
2 'y mraﬂer('rpnmap KVTH
najapna J nEH: BYTONY “pa' 1
M'rmpﬂn{:ammmm sonamn.  Kyroeus nusierqp, 100k MOEKyY-
c::smmy : Karra GVamaiian (e, <20—25 [ ”\ltnu_r €Kil
SJ‘IEI{T[)::?JFacaTK“Lm KBagpartira ACADPIH Teyp 65'1;3 ¥ %{?Y?mil{muu.
K *r KHAMATHHHHT Tey anm, ™6
i : I TeMnepa .YTOCH3 fy-
Malumy  xax PaTypa :
ra acocnaﬁrafax ?Eilxpmmﬂam MOMCKynanap co?r{)lrrr“mn omnan -
HUHT V3114 Sném oa Monekyiay CyioK nmw{_nm‘ KaMaiip .
3 POH Ba nunos KYT6iamiy o “TPHE 6up pgjq
Y ¥ i d3Ta 6"r 3
Yaany, Kyrg-

JIH CYIOK ﬂ.liBJTeKTpm(J[a
% na g i
na Gynann. P o RUiMaTh acoeyy 35er
: ) artpocu-

Karrng HWHCMAapHUKT
TPUKHUHT TY3RAUWMrg Gop

XHrnary «yr6mamn o

) .

&aa napagin yayy o DI My Gy, " Y12PAA Typmy

KapaKTEDHCTHKac;.I}m i KHUMaTuygp Temmeyp < MHucOn Tapuka-

16 Kysarnw gy (5 plc'lT)ypara BOFIHK 1
1 T PacM). Mapady

» DHH KaT-

“THK X0JIaT/iaH CYIOK Xo.aartra VTHIIHIa
AAHNI KY3ATHANG, KaTTa Hijce

(¢5)
catimmy Ty@aiiin g, KHAMAaTH KeCKHH KaMasaH, g A

Katriug AU3JeKTpUKIApHHHT 3appaJjapn 3u4 Koitrawrag 6§-
AnG, ynap noH KpHcTadsapn Tysuanwra sra. By ausaexrpukaap-
La & KUIMaTH KeHr opajdiKia S"srapa_m.._3appana;);t yHYa 3uy
Oysimaran 3JeKTPOTEXHHK  UHHHIA& Omp fiyia 3JeKTPOH, HOH Ba
HoW-pedakcawns Kyronanumn xy3atiuaann. Unwana sca & gni-
MaTHHHHT Y3rapHuil OpaJurH (8,%:1—.‘20) KaTTamgHp. X

Karrug sxicmnapia & KuiiMatu TeMuoepatypa Ba MaifigoH
yacToTacura GOFJIMK GYJHO, YHHHT KOHYHHSITVIapH KyTOJdH CYIOK-
aukenkn kaonanp. Macanan, Mysaa &, xiiimarti TeMneparypa Ba
yactotara Hucbatan kecsuu yarapain. Tesmneparypaci noJra sKHH
Oysiran MYSHIHF JUISJEKTPUK CHHFHPYBYANININ 1ACT uacroTana
cypuuku Kabu 8l ra axmm Oyand. Temnmepatypa dnana nacaiTti-
pisica, MySHHHT &, guitmatn 2,85 raua Tywmns KeTaui.

Kinnnua [H3JeKTpHKAApAA JHAIEKTPHK CHHTAHPYBYAHIUK Ba
KOHJeHCATOp CHFHMHHHHT TeMmmepatypara  OOFIHKJIHIHHH aHHK-
Jauiga JUIIEKTPUK CHHIANPYBYAHIHKHHLTD TeMuepaTypa Koad¢u-
LLHEeHTH:

YHHHr 3HUYJIHTH -Ia-

T e e 2 (1-16)
f e, dT
Ba CHFUMIMHT TeMmepaTypa KO3((QUIHEHTH:
R 1 dC
TR e L17)
G df

Jan ofinananngani, | i
By nxxn xoa(duuuent opacuiarn OOFMAHHII KYHIAATH KypH-

HHIOCa 3ra:
(1.18)

teMmepatypa koddduuu-

TK O TK:,

Oyuna 2 — pAUIJAEKTPHKHHHT YH3HKIH
CHTH, 5
Tawgn MyXHT TemmepaTypacH ysrapaaira WaponTia HIIJIaH-
ZMral 3JeKTp Ba pajnoanmnapaTaapHi JOAHXaTalllla KOHIEHCAaTop
CHFIMEHIIT  TeMIepaTypara GOFINIK GYJIMaCJHTHHI TABMIRIAL
3apyp. CHFHMHNHD TemnepaTypara HicOaran 6apKapOpJHTIl KYiiu-
MAr KK YCYJ OpKajii amanra  OmupHaani. BupiHum yeynna
HKKkpTa OHp-GlpHra mapasagen €KH KeTMa-KeT yJaHTraHn KOHAeHca-
TOpAMap saHKNPH OMNHAM, OYHIA 3aHXKHPAATH CHFHMIADHUAT TeM-
nepatypa xo3hduitienTiapuaan OUPHHIHT HIIOPACH — Mmycoar,
nkkHHancnprkn — Mandui 6vaann. CoriMIang
HHIIT TeMmnepartypa
xamna Onp-Gupura nmapa/jen yJjaanras i
Muli CHFUMH KyHuHzarnua aunKJIaHagH:

]

kosddrinnentaapu | T KGERM T REITGVa "_‘m}(.
LOGHANSHTUT
ANBOROR AESURS MARKAZI

ol B G CHEHN=T=="""]

e o M 7 ST INV. ha
DynnaieyMymuii cHrHMHHHT TEMIEpa W_a__éﬂé HHE e ik
!gyﬁzzmr: J& HRAD ",zm' ; ‘ q |
i b Ok N uumy,% A ‘id%) (1.20),.
{ete y

X
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OyHna

o dCy
C1 TH Ci, a7 =C2 T}{ Cz

O6yaranu ca6Galiu yMyMu#l CHFHMHHHT TeMIepaTypa

TH Kyliijgarnga udopanavanu: SR
TKC* — _CiTK G + 6, TR €,

i, . (1.21)

g[elmn}?f;;rypamx MyBO3aHatam waptira acocan TKC=0 Gyara-

C,TKC, 4+ C,TKC, =0 (1.22)

6ymaxn.
Arap HEKH Kouze rop ¥
o cp" "L\’\I[" Koniencarop ¥sapo xerma-xer
X0/11a yMYMHIl CHFHMHHHT TeMIepartypar
JaHull WapTH Kyhuaaruda Gynamm:
C,TKC, +C, TK C, =),
SBHI CHFHMA2p §3 TeMmmeparypa
Goiuka HEn
y.mﬁ"ifen;l?:pa?ypa Kosdduunenrtira KynaiTupuaa iy
o~ a
"fsrapllu_;'ljla]‘p“r‘lfpra acocan CHFHMHIHT TeMnepatypg
Jorapuniviaru e taysesanar TKC: ‘sa’ TROS Muns forapiins
I'Il'l'liiztfmdp“'m Oaxmapuaamu, sHHEE erapade
KK VYCYJIAa CHFHMHEHE Te
_ 1 ] T TeMIepary
saHatn Gakat OHp KoHAcHcaTopuu Gragllcl
JI KOHIEHCATOPHN KyJaain OpK'di'][‘I
Kad ANNCKTPHK 3Ca UKKH TVDJ

ynanran Gyaca, y
a Rucbatan MyBosanat-

e (1.23
KO3 iuunentira 2Mmac, Ganxu
3 <

unebaran myg

& e, 1YBO-
ABHH Mypaxkag .'il::-):feh'n}n;
aMadra ownpiaang
PaAN THICKTPHK |

: e
Mypax-

Taf:I'Epuld‘ HHG 5.:1:'.1;) Cl 1 a {03 Hp :
1 IFH:\]“H“HF Temn ; { ! 5 S
i { e€pary I ) ;
']y »TH HLU()I]C..‘[“ “)1 nagu. p 3 ’ & H “eH'I Jga )]lI
Al ap ﬂ”::).]eh’lp;“ﬁ[“‘] y T CVB 11 r

YAa KiMHK Gyjca
i " & KniiMary cesn
N HaTtuixaza ausiegr
CHOHTAMmTIpann.

TabCHupliia Ma?-Kyp ':i;3_)'1(§[\'1-p1
pamana oprasn (10- pacw)
TPIKINE XOCCHCHEN &1 :

Hamang
Ltapmy pa-
PHK 3 AHaneK-

HHP &

Ly . 2
2-606, E[«:BHEKTPHKJ]APHMHF

e SNEKTP ¥
: - TKABYB‘EAHJIHFH
i },I Acocuii TYWyH4anap
KHempg
J\ a 3';‘ <
175 : TapTHGAn xan P, 32PALIApyy,,
: RO, I Xapakaty sgeky ot
/ 6\:1{52?1I[f R 33[35?»\1"]3 i
B : ik s daphy
AL e PTG Xapakar; i

TOKHHI Xxoc)g 3
- Qapanaap-

HHHT Ovyqnaf
. YYHIaH Tap- i
T L TH 3JOKTR «vns aApTRG, A A
ég;‘};ac.\:. Erounnnr HAM AT~y TaBCﬁCI{{;D Maltion I\.}.UjiaH-\.EDdha_
") KK " Rpe. BUatery et s AHT A HITT
ik w“;;?nek'{pmc Ciilirﬂ}lpygqaﬂ_ dwC}‘..,.p %Ia B) KVIra o ﬂnm‘;_rn
AdparTepucTiiKacy (f=300‘1ﬁl'u)‘ VPECRTRHK 1 S0k cfiZLH. ,JIH-
18 b AR iy TLREL

Tapgu

Ouparip IPKIH

sapsitap xicobura coiip Gynaan. Xamum Cupauriaila n ta 3apan
3aTYBUHCH OyJran Ba sapsi guiimatnn ¢ ra Tedr GYsiran AH3jex-
TPHKKA TAWKH 2JeKTp Maiiloui (E) TabCup TTHPILICA, Y 3JICKTP
MaftiioHH TahCHPHAA 3apfa Kyd MHSHKJIADPH fiyHannmnia Mab-
Ay Teadnx U oaamu. HICMHIHE KiH1aJaHr 103acuias Baxr Oup-
JQUTRAA YTaaurai eKTp MUKAoph, AbHil TOK SHYUJIHTH:

[ =,

J=ngv A (2.1)
8K
g B
p
n = 1/y sxamauruun Xicofra onacaw:
J= it
Oy epia { — COJIILTHPMA 3JCKTD gapunanry, Om-M; T — co-

JUILITHPMA 3JCKTP ¥TRA3yBUAHIHE, Cu/u.

SIiieM 9AEKTP YTKA3VBUAHNT 9.1eKTPOH AL, UOHAL (€KH 94eK-
rpoauTli) Ba MOAtOHAU (ki aaexTpodoperur)  KypuHHILIapra
srangup. liajexTpukaapia acocan HOHJN 3JEKTD yTKa3yB4aH/IuK
Kyzatunann, 0ab3u AIBJACKTPHKIAPAA MOJMHOHMII SJIEKTP yTKa3yB-
YaiJi xaM wysartigami. Onatiaa, ANJMEKTPHKR 03 o¥aca-1a Mab-
JYM MIKIOPAATH 3JEKTp TOKHHI V3IAaH papuonp yrxaszamu. Dy
ca 3DKIH 3apfl ATYBUILIAD MaBHYILANTI fiIay TYLWYHTHPHAALIL.

[{3oasmus Matepliaan ojaTaa Kyla KaTta COJNHUITHPMA Kap-
nninKKa sra Ovaann. By KuiiMat Kauua [OKOpH GyJaca, aH3JeK-
TPHKLAH MIYHYA KaM MHKIOPAA 3JCKTp TOKH yrann. Bysnait xoc-
cara sra QuaJeKTpHKAAp 0KOpn cudaTin xncoGranagn. DUEKTP
MailZOHH TabCHpHAA ras, CYIOKMIK Ba KaTTHK XoJaTidrh JIHAJIeK=
TpHxrad Kaniaiianp MIKAOpAA 3JEKTp TOKH yTud, KHJIEKTpHKIAA
BJieKTp dHeprus ucpodu KysaTiianl. Byuaail ncpopJaphi aHug-
Jamra  AHIJEKTPIKAapHHHT  3JCKTP {TKa3yBYAHIHIHHI Ypranuu
KaTrta aMmaJiiii axaMnarra arainp. DuexTp YTKA3yBUAHIHKHU ypra-
Hiilaa H30JsiHA mampnammaﬁ gcaJqaran Ba MeTaJa 3.’1&!(1‘1)0_{1.,’18]3
Grural JKHXO3JIaHrat (11- pacM) HamyHara Ky4JaHHII GepHiaii.
HamvyHa acocaH sicci Taxrada [akiniad taiiépaauub, 3JeKTPoAIAD
yupur 6Hp éxi Kapama-Kapulil HKki 103acil-
ra ypuarniani. JIHsaeKTPHKHIAD NaZKMUH
KapiuHripy annKaam ydy 3JIEKTp TO-
Kl HAMyHaHIHT X2z Gyiinua yTKasuia-
an Ba QHEKTPORHHP I'{_apa:ﬂa'[\"ap[ﬂ]l 03ara 'y " _{{/
ypuataagu, Maskyp 3/EKTPOLIAP ranmea- —= s =
HOMETD OpKaJaH 2JIEKTP maudaura viaHanu.

IH3JeKTpHKHIKT 1033 KapUIlInriii aHHK- - /
JAmAA 3ca 3JeKTpolaap HaMyHaHHHT 6up (! l
[03acira YpHATHANILE MYMKHH.

JlusaexTpukka ysrapmac KyuJdaHH. ¥
yunasrataan C\Hr Mahﬂy}[ BaK‘T, (Gup le- 11- pacm. JIH3MeKTPHR
HyT) YTraHiaH CYHr, TOK {auHuHT KaHnal- o0 0™ grabrran wke
Aup yarapMac Kuiimarura sputand B2 0Y  pa 103a TOK OKMMAZPH.
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. TOK U4KL TOK .

" Gepunran K}ﬂ:‘qﬂ;{;:ﬁ (iz)t(:)mmam_!. Husaexrpukninr kapwnanra (R)

Y JlaHF ra Tpr” Upono . X v i
S'BHH LH9JIeK L 0T PUHOHAJ, AH3JeKTD KA

""'l‘aéTr{I] ID.ﬂ&lﬁh'TpliI\Hili.l" YMyMuii Kapwinaurn 6up-Gupira I;apl,{‘,'.uﬂ
3 am HUKH TOKKAa 3Ca TECKAPil NPOMOpPLioNal 5{-.,].‘,‘.“], Sl

/
R=— Ou.
Jun (22)
HnsnexTpHKHUH Tp V)
J I 3JCKTD YTKasyByaniu KCHi
JHEKKA TECI\'apH ﬂpOHOpu[IGHaJ}AHp_Y JINTH, ai\C]hI‘v]a, ]gapu]“.
T=']_ — Huy
R U (2.3)

Husnextpux cupri 6yiiiag ¢

: TaAHTan TOKH

ataaub, 6 < ! o e

» Oy TOK  MHKAODHHHHT  XaiMHli TOg / n-nucngp( 36) e
MHIKILOpH Gugau

HIFHHANCH 3ca IH3JIEKTPHEK ¥
AaH ITar
TallKHa 3TaiH: YIATAN, yuyMuR Tok /y un

‘/!’=Js+-] A,

Oyuaa (2.4)
oo TR LTS e i sy
f'_é:-zé +fé; i ‘,5%_%—
s

SBHI HSICKTPHKHUHE YMYMui) Kapunaury 6
PaBHIIa yJaaHTaH XakMuil pa 103a Ka ) i
noopar 6yaanu, SR
Kyunananr kecim 103acn S Ba Y3yHauruy #
Y HJ OV

TPHKHHHET XaKMuil a Ui

. ¥ Jar
Haii: fapluminra R kyiinaary m])oﬂ}axag:rﬂ ISUER.
: ‘ a]llil\'ﬂa_

ira mapapgen
HHFAHIMCH g

i I3 .
R =p 5 Ow.
InsnexTpukniur (2.5)
=t COJIHILT HpMa 10
i 84 Kapuryy
JHTy
S
Bk 7 OMeu

Xaaxapo 6u o7 (2.0
A PJaHKJa e -0)
OM.M éku Oy .- MMJ;MC“LTGMEIC}E (CH

} Olny ra ac
— it R 5 OUPIHK g - Gcany
}100 OA?'L'“ =10° OI\]-;\IM“’/F\I _l_[w}dt)‘l"' UJIunam?y]Ka-pm”ﬂmc
N2JAeKTPHKHUNE comlul-i,;p\”— 0 MEOM -3 — ]da M-M=
s ¥ M \d _

COMHIITHPMA " XaMKMHUG 1 HEMER Ve MK .
Diextp y,r]{33318[’:;‘;;1:“{1\,:1;)1umun-1ra Tecz:;pi[lhaaysqanm}rnoyuuc;“'
RN AGIEE AL Ta B ot KHCM 0 B
W .3, l'a_ TABCHD 3TyRyy M’Lmammr Xodary  ( 3p fopuionainup,

Mueparypacy, HaMaury gy Hiy TVpI r CYIOK, KaTTiK)
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“abcopbuga TOKAapl  HUFHHANCH-

SRR

VarapyBuan 3JeKTp  Maiilo-
HI1I 'I'i]'b('l!pll,’[&l'l] ,‘L][BJICKT[JIH\'-
aai VTYBUI TOK OKHMII 1IUKI Ba

Aan tawkia Tounaan (12- pacm).
Varapmac KywianHil TabCcHpI-
na Oyaran IH3JexTpHKILaH 3ca
(akat uki TOK yTHO, aGcopO-
i Tokn (pagar KyuwIaHHIWHE
yaam éxi y3ull naiTHia Kysa-
tuaam. [Hacr cuatan cyloK Ba
KaTTHE H30JALIA MarTcpuallila- - 19.paem,” [nonextpuxaan  yraérrad
pila p = 10—10% Ox-m OV-  Toxuunr BagT OyiMua XapaKkTepuCTH-
16, WoKopH (0aii) ciipariiia-  KacH.

puaa aca, Oy Kiiimar 10—10'8

Oxi/y ra tedr OFaan. Sxum cudaTan ANIJICKTPHK Ba JEKTP ¥T-
Ka3rig MATEPHalll OPaciari CoNHNITHPMa XaMMuH KaplulnKaap
dapin 10s—10:5 ra ernd dopanl. J13eKTPHKHHHT COAHIITHPMA
103a KapWHIITH 3JCKTPOAAAp ¥3apo TEHT Ba i03dra napajjel pa-
BHLILA VPHATHATEH, 18]

d F

oy = Rs = (2.7)

Oyuza: Ry — musaexrpugHuur 103a gapuinanri, O d — anexk-
TPOAHNHT V3YHJANTH, M; [ — Ma3kyp SJeKTpOLiap 0paciiar:

Macoda, M.

By katraik €paaMiuia AUSJCKTPHKHIND COJIULTIPMA 1034 -
Kasypyaminrn (7= L,p) anlxJIanaliil. DaerTp YTKAsyBuaHJIHK-
nuur yauos Gnpaurn  cuarnia cuvenc (Cm) gadyn KiAHHTAH.
KaTTig AN9eKTPHKHHAT TYJIK KT YTKa3yBUAHJNTH YIlIHT
1032 Ba XakMIl 3JeKTp YTKasyBUaHIIkIdpi fHFHHNCIAAH nbo-
patanp. Kyuan Ba KyucHs 3JeKTp MaiijoHaapiia Koliawray an-
3JeKTpHKJIapAa 3apsj 2aTyBUnjIap TYpn XoJiaa  coillp GyaanH.
JliisekTpUKHUHT Kanjaail arperart xoJaTiaqirira Kapao, yHu#r
9JeRTP YTKA3yBUAHJIHTH TypJida oyaanu. Kynriuna JUIJICKTPUKIZD
Kyd4cH3 3JEKTDP Mailfloni TahCipiia HOHJN 3JIEKTp YTKasyBYaH/INK-
Ka sraianp. DJIEKTp yrrazyBdaHIHKRa IMATEKTPIK Tapkudniary k-
uivya Ba GeroHa 3appavajap Xam cababun Gyaaan. Byaap ansaex-
TPUKHHHT 3.1EKTP YTKA3yBUAH/HIHHIL olnpuoruHa Koamail, yuuur
JEKTP MyCTaXKaMIUTHHITHE facaiiiiuiira xam oJnd KeJa . Kyu-
A1 smexrp Maiifonu rabcupuia 3apsij 3ATYBUIIAp HeliTpaa sap-
payanap Guiaf ryKkHamnG, yAapHIl NOHIAWTHPALl B uaTtizxala,
VDI [OH/JALIHII COMHP oVaamn. DaekTp Malpouu §snHuHT
KpUTHK KuiiMariaai yrrauiia SpKiH 3apil ATYBULLIAD MUKLOPH,
I(IQCI\'HII oprain Ba J2JEKTPHE V3 H30JISIIH XOCCacHii hyKoTamu.
Bynzaail xodaraa AHAJIeKTpHKLA Tetilauil xoducacu coaup OF1anm.

KaTTuy Ba CyIOK AH3/EKTPHKIAP y30K BAKT KyuJauill TabCH-
puia Oyaranaa ymaapia yragurai TOK MUKJAOpI Kamaijin GxH
OpTHLIE MVYMKIIH, Bupnuyn X017 JIJICKTPHKLAry 9JexTp yTwa-

21



3YBYAHNKHE, acoCcaH, TypJn Xua KilunMmdyanaap KeaTHpHl YiKapub,
BAKT VTHLIN HATHZKACHLA HAMYHala 3JeKTp To3a :
JALH BA AHSJMEKTPHKAAH YTAa€Tran TOK MHKIOpH
ud, BAKTra HHCOATaH TOKHHHI OPTHLIN 3Ca i3
Jlap xucodura pyii OepamH. Yaiaykcus taben
LU3JIEKTPHKHHHT 3CKHPHIUHIA 0aub Kesaany
TeU I GHIaH SIKYHIaHaau,
KOHAGHCATOPHUHT AOHMHH 3apsiacHaianin BAKTH aMa uil H-
XaTA2H KeHr  QOHAANMAHMMALHTAH KATTAMHK OUANUG v coulier .
HGOZa OHIaH AHHKAaHaLH: i

JaHuu coiup 6y-
Kamasan, Arcuu-
VIEKTPIKAAry 3apsi-
P dTamurag Kyusaau:w
Ba Oy 2KapaéH YHUHT

Ho, -y

To= R“? = prg, - e,

| | (2.8)
St J »
Oynia /y; — KOHZEHCaTOp HIOIAUHACHHAHT Kapwnnury, Ouw:
— KOHIEHCATODHUHT CHFuMH, . ' o T

2.2. TasnapHUHr asekTp Vrrasysuanaucy

lasnappa saextp Toku IPKBH JEKTPOH iy

el P o H HOG: T et

conup Oynann. Kyucus saextp walinounzary ras lz‘u AHEQDUTA
=y - - . <2 HE T anNeKT

sappatajap — MOoJeKkyJaa ¢y dTOMAAPAAH TAWKNG Ton4 1 o
KH TaBCHDP HOHH3ATOD OpKaan comup 6Vaaniray 1":13 onann, Taw-
) a: :

3YBUEHMHTH MYCTaKHA OYAMAran saekTp {rkazvman . 1P 3
LH. YPIVIHIL HOHJAIIHU OpKaJiy Pl Oepé;u[p:},“;f',[,f',l_':"
HaHJUK 5C2 MYCTAKHJ 3JeKTD §{TKa3yBuamny ;e;,:{"‘,.“qlp yIxasys-
AICCH 5MIEKTPOA HOHMAIITHPHATAN 43 MyxiTirpg 1'-];{,1(3.&, -

ra Kyananim. Oepuica, HOHJIap .‘ap-a;';aﬂ 5 '_\“":\2“‘1;.-.;1';?0, yaap-
SAGKTD TOKH yTand. I'as BOALT-aMOep xapakrtepiormmae.. < HPAaH
KHCM UO:‘.I KOHyhnra 6fificynaan (13- pacui)IIC;IZA::CHHHH—F Goww
MaiQuil HOHNADHUHT GHD KHCMH  Snextponnany, AAa Mycoar pa
Gowia 6up KueMu pexoMGuHaLs XHcoGura r,;;(;l:“, . -riPannaiyg,
HHHE Mabay™m (TVAMHHIL Ba Hommamim xcyq.,qa;”",m'fll:;'p;\y;q”a““m'
v Jpadry-

zark (U,  U,) guitmartn

= I WD Aa razna sapagcnay i
yarapmac 6¥an6 xosazu, i AR XitcoGura p
P=T790 myu
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KiTa scci 3JEKTPO/L opajurijia Gyaub, Oy a.'lehfpomaprg ixyq.;"]ti’-
mim GepHica, Maskyp Kydiamuln TabcHpuaa HOHJIAp Ma“unonﬁ';y-
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2.4. KaTTHK AHIACKTPHKJIAPHHHr 3JEKTP YTKA3YBUAHJIHIH
JAPHUHT 3JCKTp VTKa3yBUauJuriy yJjap TapkH-

KaTTng AHCMA2PH B TapK
Guiary NOHAApHUHC KM OOLIKA 3appaapHilHr CH/IMHIINN XHCOOM-

ra coanp Oyaamn. Bab3u KarTHK KHCMAApLA 3CA SACKTD VIKazye-
YanaKi 9pKHI 3JEKTpoHaap Kearupnd uKapan. Kywin saexrp
NAiAOH] TABCHPHAA KHCMZA BIEKTPOHJI 3JEKTD YTKA3YBUAHInK
Kyaartnaaq. DAeKTp VIKa3yBuaHJinK TypH Gapaneit KouyHHIn K¥a-
Jall opkaai Taxpnba iiyan Onian annkaanaiil. Hou ryaumnwan
ANBACKTpUKAapAa MeKTP YTKasyBUamJHK, acocad, HCCHKINK Xa-
pakari Tabcupiia 0301 Oynaguran  HonJaap CHJAMIN gl-icoﬁi—n*a
pVii Gepain, Ilacr TemnepaTypala KpHCTaJl nan:;iapana 6ym 6oF-
Janray MHoHjapruga, Xycycad, KYWHMHaJapuHur Houjaapn CHI-
skujin. ATOM €Kkp MosekyJa TaiKapaad AMEKTPHKHHUT 3JCKTP
YTKasyBUAWINTH KymnMyaiap xucoGnra, pyi Gepaan. By xoana
VHURT cOAMIITHPMa 9JeKTp YTKA3YBUAWINIH ZKylla KHUHK KHiwar-
JHH TamkpJa 37241, Xap 6Hp myaiisn XOX YUYH 3JMEKTp yrKasyEiah-
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AU MRADACHIT 3apAA SATYBUMKHAT aKTHBALNA Sife
re acociadud aHuKJgaHail,

IliiasnekTpuxaaru SJEKTPOHJIADHUNT CHIZKYBUAHIITY HouJap:-
HUHT CHVKYBYAHJINTHAAH auua 10Kopn G{umanu. Hon CTPYKTY DAl

AHSACKTPUKHHHT 3JeKTP YTKa3yBUAHIHCH Kyiunaru ndona opKa-
i auiKaanann:

PrAcH KHiMaTH-

T=A exp (—b/T), (2.12)
Oyiima & = (W, W Vg iy~ HOHIIADHH 0307 3THW 3epris-
ci; W, — HOHHHNHF CHIMKHI SHepruscH; H — Kosdhbuunenr (kat-
THE JxHCMaapaa # =10000—22000 K ra tenr); T — TeMneparypa,
f=1,38-10""" JK/K — Bouabumay nouMHiicu,

(2.12) ra acocan, auccounaumus ga CINLKIW snepruanapn kau-
Ya Karra KHiimatra ara 6iuca, COMHIUTHPME 3J€KTP {TKazvpyaH-
AME Ginan TeMNepaTypa Wynua Kywln pasimga Yarapanu.
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au0 uukea, (2.12) udona Kyiingarnya KV DUHNIIIT Keaagu: y

L W
1= ) A, ex (————‘ )

2 A exp (-~ 0

Ywby ugposana 7 wuu 1/p ra anmam
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HH AHHKJA{MH3: : i

(2.13)

BeY g
p= B exp (;) €k p = p,exp (—at)

(2.14) udozrara acocan co

(2.14)
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THnan Kydngpard yu o Typra:
BanM CHHCAupaniran €K HaM-
naanuran (16- pacmmarn. /)3
fam cHuranpmafiray, JeKint
joracu  uavaanaxuran  (16-
pacmuart, 2); naMJsanmaiii- |
ram Ba HAM CHHCAHpMailinran

3

o
N
(5]

o

. Z
(16-pacnmuart, 8) ' pusaex- \\11
Tpukaapra GyanHaiH. Cyurru 107 i =20
Typiary MarepHajiap KaM 104 , | i K
yypaiian. Byaapra micon Ta- 7] Y 7 R AR T
pukacuaa napadui, Lepesi,
¢droponnact gkadi  KVTOCH3  16-pacm, Typam  JHSJEKTPHKAApD vt

liil]')lll]i.’l[!l‘llilll[I[‘ HitC=

coammripya  clupT
Guil HaMankka OOFHINTIE
[—denonaicT; Z—HWKOPAK wuia, J=napadiun

nzTekTpuKaapi KipeaTui

My MEHH.

“MatepuaJaapuinr yaura
gam CHHCAHPHL KOOUAHATH
ynmapiimr TapKnoniary Mak
GyuKaapra OoFINK OVaIaal B
dupuwe Gunay ndorasanaul MaTepual
waossnion KyrTdgaaunm TaduaTira goraukanp. Honan KVTOaaHVB-
qu AHCM 103acCida Kapama-gapuu [mopadt jonaap skofiauiid,
yaap KyTOai cys MOJexyaanapiil yaura TOPTAMH BA H30J1ALIA
103acnaa Gup Heua MoJexyaanap KaT/JIaMiHi XOCH1 KiJaaiH.

Jlnon kyTOAaHYBUH KICM 103aciula zapsiulanrag  AnnoIan

GetapTud skoiliawul, cyBHI IOKOpHAAr (non KyTOMAHUM)ra HIC:

Garan KampoK MIKIOpAA yaura CHHPAHPALN K onKa  KaTaam

xocuan Gyaamn, Paxarrnna 3/EKTPOH KyrGaannmra ara nefiTpad
okicia neilrpan iosara sra

po ExH MUKDO, Exya CyOMIKPOCKONIIK
a Y eu2pOCKONURAUK €KN CYB CHHe
[03aCHHIHT HaMJaan i

AMBACKTPUKAAD 3/ICKTP MaiizoH HHITIHP ;
6y, cys MOJeKyJanapiui ysura MYTAAKO TOPTMAIiAIL 1y ca-
Guay AXIIN HAaMJaHALU. 1001

Gabau goHJaN LHMAJEKTPHE CYB
Jucy guehaTan KaMpoyk Hamuanait, pellTpas AHJICKTPIK 3Ca yMy-

Man wamJdaHmaiiin.
MecHKAMK TabCHpHAa JHIJICKTDI
HATIKACHAA YHHHT COJIIITHPMA
IusaexTpiKaa COJHIITHPMA 1034
ra uuc6arad yarapuu Kyifmiarid

_ B(t — 20°C).

IK1a 3pKHH NOHJAAD Kymaiinuu
KapIIHANCH . KeCKAH  nacasut.
KapUIINTIHHART TeMnepaTypa-
a udonananani

lg p; = Ig pao

8~ 0,01—0,02,

Auopranug marepuaniapia ¢ :
nan 25°C raua ¥srap-

sca  3~0,03—0,04. Arap rtemnepaTypd 15 ma p
TUPHACA, ¥V Xoaaa’ Py KHIMATIH HIKKI Gapodap ysrapaan. by xmii-
mart [00°C ra dapg Kmica, AMANEKTPHKHIHE - Ps Kufivartu - 1000

Iy ca6: yiu 10KOpH remnepatypara myakanial-
'py T KAHMATH Karra,

A GVITIILL KepaK. ) ‘
napaTaaPHATHHT BRI gapUianrH
HKHX03  KHCyapy . opacildari
KAPWHJMTHHUHD Y1108 Bitp-

Mapra ysrapani.
rau  JuaJAeKTPHKHHHT
3ca. ypaard TOK OKHMH K

DaekTp MalltHa Ba an
agrappa, cum HIOAAUHICH Ba Wy
Kapiaank Tywyniaand, somauad

(2 200~

OpraHHkKJapuia .

3
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Jaurn Knand 1 TOm=10° MOn=10!2 Om xkaGvax Kuansras. Mso-
JALIAHIED YMYMI COANUTHPME KAPWIINCH 1034 BA HYyKn Kapinit-
AURIAPH HHUFHHAKCHAAH nGopataup. Uy cadaGan usoaswus ;1<ap-
LWHJIHTH HaMJIHIK Ba TeMIeparypa TabcHplia Yarapaau Axanna
H30JA1HA KapUIHJIHTH Taliép 3JMeKTP VCKYHACHHUHT num .LIJ".OQI";II'
Ala TemMNepaTypa Ba HaMIHK TabeHpiia TeKIIHpHIany ﬂ;gviém-
PHKAA p  KHIIMaTH MaTepHalilur ¥arapmac I{\-'ll.-'la;ilim m‘w-cn-

pHia HULIAWH MYMKHHIHCHHN Hdoanaian. Yuuur 1(1:1‘i\iaT'; i
] 2 ¥

ya 10Kopn 6Vaca, H30asAMs wyida axwm 6§aazu. Amaog 5-,“?2_
PaKTeDUCTHKA ANSJEKTPUKHHHT {3rapypuapn RYILAR i 5, e e
€KH HIalt oaMacaurunn ndoxananaiin, S

3-606. IU3NEKTPUKJIAPIA SHEPTHS HCPO®H

3.1. Acocuit TymyHyaxap

Arap AH3JIEKTPHKKa 3JeKTp iializomn
SJEKTPHKE acTa-CeKHH KH3uil Gowntaiiin, wynxg TabCHD 3Tad
SHEPrHAHHHT OHP KUCMI YHUHT KI3HIIIra ban({) ﬁﬁ}m-p I;'l“'fﬂ—a”
capd Gyianuran 3J4eKTp KYBBaTH AHSMCKTPUK Ay 1 .  BHANAS
SJEKTPHKAATH SHEPrHsl COYWINIIN aefinaany, ,ﬁlranerc'pr(? SEHLAE-
TOK YTHIIN HATH)KACHAA YHIArH 3JCKTP  SHepruse i
yarapaac Ba ysrdapysyan KYUJanii Taseipy aIH“..,H,.r HCpopH
Ysrapmac Kyulauuul TabeHplia sKicvia laBp[“";L B PYH  Gepas.
3aTuJaMaraHJurs cadadan AN3IeKTPHKAArY 3uepri YTONanuw xy-
COTHILITIPMA 1033 BA N&KMIIl KapuHanrira GOfn[F.[’ "CPODH ypur
PYBUAH KyWIAHNUIAA AHSJCKTPHKAA WYKH TOKiay % OYamm. Yarg.
WHMYa cababaap (Kyr6aanmun) sywyira l\'eJm(]’)’la,H allikapy, k-
SHEDIIUICH HCPOPU OPTANH. DIEKTP Maiizoniy YHIArH  370k7)
SJCKTPHKAA CAp(aanailran KyBBAT Mik1op) i PALEAH | -
QuarerTpuidazu ucpog Oypuaeu élmr‘ : ',”!l AHAKAAIM vy
TaH (i)gimanauu.rrain. Byuu sxnmg T‘\'Uj\’l-lli(‘?lgﬂ??ilqukr TaHrency igd
TOK TYFPHCHAA YMYMHIl TyWlynuara sra B i YUYH Y3rapyy.
TEeXHHKALa CHHYCOMIAJd TOKJIN : K€paK. Jucxyy

1

TdbCUp 3TTupHaCca, nn-

JJACKTD 3aHn po-

: 1V i e iir e P 3g
rai. me}coq;m TOK KYwianumy 3 waxmmiy I Kyn Tapian-
JSrapilt MyMKHURAHTH 6HAaH - Yarapyac Toxqa.. FeF4HH Xoana
B 3 nJé - £

Yarapysuan ToK Typau YewLiapiaa xocia i

ﬂapf)lail 2HT OLINHCH Tenepatop épiamuna
JICKTPOMATHIT KOHYHHra acocay ¥3rapm

A2  MOHJMAWTHPIATAZH pa j?arap\:ac’ 5vpt1palt(ac oot

‘UHaNN, Byngadh yeya-

TYFpu Oypuakan pawg i eI .
X b5 ! MKa  anaayTth i o K (m) Ona;
IOPHTYBYH Kyu Xocua 6Vugan: PIITaHAA YTKasrhy g, aaoﬁ;
: 0K
e=RB[vs]
6ynaia B 1O =E, sin for 4 Pe)
® . Gian MaruuT ”“Ilyl{l.[}lﬁ(:ld; it G ' ‘3 i)
¥ UHHHT YHapg TeanuTy ¥ Kasrunugyyp 5
OpajiuFMuLary 63-’1)‘;81{, £ AR IS Pamka YS}?HJ]HI-H;

3auxnpaa CHllycon

“m — 3JIEKTp ODHTYBYy & y Ba  rekucanx
Gatan cuiycomna

R4 ToK By i
24 Kyumamm AMIIUTY R acy
J (})ym(m-mr;a ora | (17- paléMl)ialiT Glip.nnrm,gﬂlmc_' ‘

U, sin (wt 4 ¢

U =

8 T Isin (ot 4y, (32)

Gyuna u, { — KyunauHill
Ba TOKHUIHT OHUl KHHMAaTH;
wf 4 ¢ — cuHycouialn
G VHKILHAHUHT (pa30BIIH
Gypuaru.

)‘Bnp pasp munaa R
KapUIGIHKAaH CHHYCOHLAM
ToK YTraHaa ampanaiurat
fccHKJAHNKKA TeHr KyBBAaT
axcpaTyBun yarapmac KHH-
MATJAH TOK [3 cHHyconxaml 17-‘[)3@35 Cllliy't'.af.)rliﬂzrl[.l:u;;‘OE{ Ba KyuJaHUIIIHUHD
rtoguner 3QPexTiB Kiiima- ~ BaKT Gyimua yarapuiid.

Tu ne6 Kalya KHJIMHALML

T
[2RT = S iERT (3.3)
o
g el _ Im_ ~0,707, uyuxu sin? ot dt =
13 = V '_I' 5 L dt -2- uj

. ¢ ¢ cos2at
* | — cos? wf a’tsL df — Yrc_os__w——def=O.
= —E 9 4o
i

Cutycouaai KyuwianduHiar s pexTHB KuiMaTH.
1 O

L R I/T-
praya Kuifmari sIpUM naBp

Ol JAHUIITHAHT ¥ 1
Cutyconnan ToK Kyd aran ypraua apuMeTHK

wuiiary ouuit Kuilmartaapra acocaw TOTH
guitMarigan ubopaTanp:
o : |
: 21 . 5
2 j [, sin of dt === = 0,637 /p. (3.4)

f,=— n

¥

4]
Bup XHJa 9acToranu CHHYyCOHAAT KaTTAJHKJAAPHHHT COAT MHJIH
..’ teckapu BeKTopaap OpKailil ngonaci CHHYCOHIAN

fyaauira i : taT-
e qr  BEKTOp AHArpamMmacH — JeHmpaii. Cudycoufan  Kar
TOKHH GouwianFny (pasac »=0 oynca, YyJapuuHr

AnKJapHHHD . 5 ~ ”
l;ig;iﬂﬂﬂg sdpeKrTuB KHIMATHR pgoganaiiguran BEKTOp aodcuicea

2 B 4 ¢ yarpaMma CHHYCOHJaa Karra-
YK Gymaé"-}ulﬁuingﬁﬂ' aﬂ%?;;\:f&p aﬁ[angapx-mn aHua copjajaltii-
JUfTiapga TOK 3aHIKIPI. dJeMeHTJapiiari ToK, KyuJaHim
s &srapmgcamapu yarapmac /Gyuica, ysrapyBuan TOK 3auiil-
24 l\"\BlB%q;. l:‘l}g'm;“eTpﬂap' BAKT AA4BOMHAA Y3rapud Typajui. AKTiB
E;l;{lﬁurllmuf{ RF. Cnaykrosang (L) sa curmi (C) ﬁaﬁa;‘i‘]?p‘?o""
najn TOK BaHIKHPHHM liQ)O:LflJIaHﬂHFaHrqm?'lm “ﬂlia‘ﬁg p/ (m:t:“]ncm-m
L 3,’16“”‘ E)HGIH'HHCIH{” ( poiaKa ,:‘T) p]lall"l-l‘ 31-1('1[)31'“'3“8}”“ G.KTM.E;
CpyFauMK, MEXauuK)ra AfAAHTHPYBIH ~ SAHACHP )
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1 . ¢ 1
18- pacm, Kapmnaiikay 3

JIEKT amnm ¢ o
ng) KY9AaRAm Ba JERTD sanmupn (a) xam

TORHHHT cunycopazn dyHKnuscH

(s 3

(.6
apuliiux gei

StfgargpysnitaﬁaJf(};i:\-h?;‘iig' Arap sawinpaary gapusanxian (18- pacm)
TN e yiaaru aiexrp gyssaru JKoyin-Jleny KOHY-
K.HBHU-jra Cap(b;a]:lr.lﬂuK. (Ra) HHHT lx"“.?l”.unra qup(DJ131[3;131 BAa
KyBBaT xeiirrqziqxr -‘”(‘: KyBBar (P) uuur Yprava guitmary <AKTHB
(19- pacy) CI;HVCO. HFHH C 6yuran’ Komaencarop 3amiKupura
MaTap rdl, résanlaﬁt Kyuwnannw #=U, sin ot Gepuica, komaa-
o lmt—}g') T, TOX mMau(ui : 3apsaadanub TYpain pa }l-'l-z,uan
acocn;H =JJ))=0Cl,, cos ot {3rapypuan Tok Yraau. Hdonara

» CHFIMAR 3ansupparn Tok (hasaci Ryuanrannw gasacupay

7136 xeraau, CHFUM EKH peaxrTus lgapuummc(,\ccz ! )

TOK vacrorach ga aa
JManH.

-

KOH:leHcaTop 3apaasnannl, xKomlamajapuiary Ky
! : 2 J
FaHHNA 37MeKTp MajiioHHNHT KyBBATH e

90° warapy

-_

HIKHD CHFHMHUTA TeCcKapn "POHOPHHOHmmgy
GIAHHI Qpy-
Ta TeHr Gyaany Ba
MyHananu. Harug.
ra cap{b::ann-zal‘i, TOK

3apalcusnannm pappuaa TOK man6a Tomon
(A8 SJIeKTp 3am;kupuaarn KveBaT (oiiiann mi
Manban 6uaan KOHJAEHCATOD OpaldFHIa HKKy

Janra
a0 TeGpannG typain. Ma3kyp TeGpanniira Cap(p;[m;;acmm o
ran
JHKH 3aHK

Viamy,

'P€aKkTHB KyBBaT mefinmann. CHFEuM Kapiun
AHran TOK cHFHMHE EKH DEAKTHB TOK jej

KYBBRaT
Hprau yra-

192

CZusAeRTpUR  ucpo
Oypraen 1e6, curnman
SANKHPLETH  KywlaByil
Ba  TORHHHE  (pasoBnil
cuazn Oypuarunn 90 i
raua ryaaupanrad oyp-
yakiga afrrnnaan. Muean
ANJCKTPHKLA TOK BeK-
TOPH Kyuydauiw BeKTo-

o]

praan poca' —= 90° ua-
rapuaao, Oy BEKTOPAAD 90 pacw. UYnaukan nnsnextpukaa  sapsaruar
opaciuaari  RCpo Oyp-  wywnammwra GOFNHKANTH (a — HCpoduin K0JaT,
uary woJdra TeHr oyaann. 6 — wcpodens xonar),

Agcunua, - JIH3JEK-
TPHKLA 2uepritst nCpo@n Kanua Katta 6Vica, dasosiii  cHIMHIM
Oypuarn WyHYa KNUHK Ba &  Oypyak €KH  VHHNT dynknuscy tgd
WyHYya. KatTa Ofuain. JKncMuusr arperat xonatu (ras, Cywx pa
KaTTnk) ra Kapad ynaarm guaJeKTpuK HCPOGHHHT TabnaTh TYp-
anya O¥naan, Hnsaextpuxaarn uepod KyT6aaHnim Tydalian co-
np Oyarania sapsi pa Kywnamuln opacujaarn Gorsami 3anae
KypHHHwtra sra OVaanu (20- pacM, 6). Axkcnnua, VIKasysuyanaug
TV@aiian conup Oiaca, Oy Goraannm upsuxan Virapaan  (20-
pacn, a). Xapamepncm;{zm::rn nanne ezach Oup gasp mobai-
HHla LH3ACKTPUKLa nepody OFaran sHepriis MUKIOpHTa TVFPH Ke-
JaH. INeKTp Mafiion KywJ2urandiriHUET KaTTa KuiiMartnaa e
IOKOpH wvacroranxa coamp Gyaanuran ucpodaap, AHIEKTPHKAA
coanp Oyaazuran wonaannm XncobGura pyil Gepanu.

dnnoa Kyvréaannmpna coaup OVaainran KyBBaT ucpodu nw-
SJICKTPHKAA §3rapyBuan 3JeKTp Maflloul TabcHputa aunoa Gv-
pRaHmn xapaéuuia MuKN HIDKalauuw Hatiokacnia nafizo 6Vaa-
an. HMonsawmy wapontuaarn nepedaap Xasora €xkn tapkuGina
Xaso 6Ywanxkaapn 6Varan mHcMJaapaa, Macagad, 4pHul, KOFo3
Xamaa 3HU JAM3JICKTpPHRJIap opacuiarn 6Vuuiukaapiaa coamp 6¥-
Jgann, Kartig ausiextpuk nunaary xaso 6Vmaurinng (21- pacu, a)
H30AgIECH X&BOAI KonnencaTtop neb kapam ea vuu (21- pacwm, 6)
KaTTHK ANJEKTPHKAR Konjencatop OHJAH KeTma-KeT vianray neb
tbapas guanm MyMKHB. Byuaail ausaekrtpuxaapiary  Kyuiaysm
Ba curuM opacuaarid Gorazunm xyfinaaruya 6Vaani:

U, C, Gy
Ul Uy g=—g U=U"(H_C )
X 1 n

Husaexktpuk sa Xapo Oywaurarary xywlaunnuiap (U, U))
teruian cneumaap (C,, C)) opkaan anHukAananu. IlnsnexTpHK-
narny KyuJaHim (U} Omupyé Gop:u;tzl, U‘; E«;Hﬁh:a'ﬂl TEUIHAHII
Rygaapumn  (U)  gniimararasa opTub. XaBo wojexyadalapuna
aBBan WonJanwwW, cyHrpa TEWMAHI XoAHcacn pyi Gepann. Kar-

J—~550 33



THK ucmra uicbaras xaso-
SHC BJEKTP MYCTaxKaMmJanuri
8 nact OVAHD, KY4wJanitiniure
MABJIYM KPUTHK KHIiMaTniad
3bLTHOOpPAH  Xapoda  HoHad-
uuw  Gowianagu, Houna-
nunm kywirannmn (Uy) gar-
THY IH3IMEKTPUK YUYYH yuua
et xas tyFraupmaiian.  Kyuna-
p i wnwinr U=U &ku U= U,,
a . KHAMATIAPHIA  DHIJACKTPIK-
21- pacw. Mukn xucmmaa xaso Gywamen  HEHD XAdBO - OYULIHKA2puia
60p AH3JeKTPHK (4) By YUHHT 3KpuBa- HOHJAAHHWIL  HaTHKAcHILa 3p-
JeHT ynamacu (0). KHH UOHJTAp COlilt ODTa CO-
pani. By 3ca aussickTpikia
SMEKTP YTKAZYBUAHIUKIIIT BA ICKTD SHEPTUACH Hepodiuuir op-
THINHTA 04HO0 kesani JH3JeKTPUKAATH 3JCKTD YTKA3yBUAHAUK, [it-
noJ KyrGaauim Ba HOHJIAHII YHUHT KHSHWHCA oand keganu. Byn-
LA BACKTPHKAA AEKTP SHEPUIACHHUIT MABAYM MUKAOPH HCCHK-
JHKKa aiisanani, k
CerperosexTpiikaapia aueprita Hepobn Y3-Ysunau (crnouras)
KyTOaannw xucobura pyii Oepud, VHHHT Kiiimatu Kiopu HYKT-
CHIldH nacT TeMmeparypaia Karra OyJanam, Cerueroaaempim;,ap,
fary suepris pepogin ANSJICKTPHKAAPAANILAN anua 10Kopir oyra-
ai. Cerneros/ieKTpuKAapia TEMNCPATYpa Yrapuwm Tydaiiiy
Ysunan kyroaauum Kiopit RyKTaciraua coaup 6yaanu. Cernero-
MEKTPUKJIAPAATIE INEKTPHK ncpodaap Kiopu uykracuraya Kyna
KaMm yarapami. Yulau 10KOpH HYKTalapia, sbiu CeTHETOMeKT PHK-
HHHT §3-Y3ufan Kyr6aaniia iyKoaran xonarusa tgd Kuitmary Kec-
KuH nacasuii.
Arap AHBJEKTPHKIA SJICKTp Suepruscu ucpod Gyamaiau, ned
dapas guucak, CHFHAIIL 3AHAUPIA TOK BEKTOPH Kywudanum pex-

o T 41 Ly
Topuian 8= — =90° marapunad Kertud, curuy (:

R

i3

<anrencarop)
HUHC aKTHB KYBBATH HOJTa Teur Gyaaju:

Py=Ul cos = Ulcos 90° = (3.5)

AMMO XAKHKINT XH3ICKTPUKAN cHpuy
6yamaitnn (¢ #=90), 1wy cagasy
XaMm HONTra TeHT amac. By sca gus
HHHT HCPOMH  cOMHP GF Ay
Gypuarn (8) TOK Ba Kyuiay

la 6y Gypuax 90° ra reur
COS 2 +~0 Ba akTHB KyBpar
MCKTPHKNA SJCKTD  SHEepriscy-
1 I\'B);:p-czn'am[. HusneKkTpuk cpod
6ypuak (e} Hu 90° raua T.{'ﬂl”Paflllrx.rr%)lu;ll:]lllpnlilﬂgll‘)ljCz:iim (!Ja3osmi
ucpoH HCCHKAHK AEPATND MHKHIN Graay Keuuyy 1R, Sueprad
FHMJIH 3AMKHPAA aKTHB Kapuimank xa HIUTHPOK 3 o et
CHFUMHHHT SKBHBAJIGHT uH3Mach cHrmy gy Whisn Tann. Uly Gowuc
THAAHHO, 6|ynrta KAPUIIHK Ba CHPHMHp j’ls\al S Wi O
paren (22- pacm) yaanran Xoa1apy Kemupgﬂi?maifm,r ol
5 pPuarau, ¥Ymap yara-

&

|
|

o

I

)
/5

22- pacv. Jlnsaewipnk  wepodune ndonanaimirasn
BEKTOp AHATPamMma Ba YUHNT SKBHBAJCHT uN3MACH
(@ — ReT™i-Ker ypanranpa, 0 — napaiie vaan-
ranpna).

pyBuan Kyulawiiul 3alAupira yaanran na Mabivv 3JeKTp anep-
rusicH Hepo@iira sra, 1e6 gapas knaunann. YuaManaru aktes Kép-
HIJIHKLan daxkpanaerran KYBBAT MHKI0DH ROHAeHCdaTOp H30.75-
WIACHAAH axpatacrran KyepaTra TeHr 1e¢6 oanHann, TOK aca Kvu-
JAHHIILAH MaBaym Gypuakka Wiarapiaad  kerran  Gyacui. 3an-
}l{il]).’l_{fii‘ll. 1(011}1(111(‘&11‘0;1.*1ap,-ml-i GH[)HHHH[‘ AH3JEKTpHIHAA KyBBar
nepod Gyamaiinn, s Oy Konjiencatopuu niaeag KOHICHCATOP
1c0 dapas xnannanun. Bynaali 9KkBHBajeHT uH3Ma XaKHKHIA k-
HICKTPHKAATH An3Jextpuk nepo mapaéunnn kKneman noranaii-
A Ba Hepody Gypuarn «8) NH aNHKJAW yuyn XM3MAT KHALI.
3rapysual TOK 3aHIKHPHAATH GKTHB KVBBAT:

P,=Ulcos¢ Br. (+.6)

21- pacmaa keaTpuaran KaplwninKk Ba CHFIMH Y3apo KeTMa-
KCT Ba napaadies yaavran 3aH:KuHp uH3MaJapHia KyBBaT HcpohH
cnrnmaap (Cs na C,) Ba Gypuak © épnamnia ngoaananany. Kap-
K Ba CHFHMH KeTMa-KeT yJanran 3aikHp KaplUmauriia Kyi-
Bat pepod 6Vaaan (22- pacm, @). By 3amXkip yuyn KyuJdanumIHHpT
BCKTOp anarpamyacinn Kypamus, Toxkunnr ymMymuil BeKTopn cn-
Pumaary kywranpm pexkropn ()  nan 90° narapunab kertanm,
AKTHB KaplHJANKAArH KYWIannil BeKTOpil (U,) sca tox BEKTOPH
Gnaan yerma-yer (6up ¢azaan Gyarann yuyn) tviamn. (0, 5
JAPHUNT TeoMeTpHK  JTHFHIANCH YMYMHIT  Kyujdaunm BCKTOPH (V)
HH 6epaan.  {/ 6uaan TOK BCKTOpH opacuaarn 6ypuax ausiek-
Tpuk ucpod Gypuarn (8) 6ynamn. Xyaan wynnaii ycyaza kap-
WINTHK Ba cHFHMH Y3apo mapadjel Xoaja yjiaHran SAHAHD UH3-
MacH yqyH TOKHHHT BCKTOp JAHATPaMMACHHU Kypamus. Bynpa (U}
CHFUMpary TOK BEKTOpH i’; nan 90° warapunaé Kerapu. Kapmu-
JIHKLarn Tox BeKTOPH /, sca {/ Guiian 6up (aszana 6ynub6, yerma-
YCT Tymann. Cyurpa ymyMmuii TOK BEKTOpPH s /_, JapHHHT TEeo-
METDHK finrnuaicHian KeaTupub uukapujianu, Ymymuil Ba CHFli-

35



- o
My TOK BeKTOpJapH opacriard Gypuak sca 8 Oypuaruuu upo-
panaini. CHFHM Ba KapUlLHKIap y3apo KeTMa-ker yJaaurau Xod
yuyu axtue Kysear (22- pacu, a)

ploUln L UPr, UieC, g, (3.7)
Ay 2 x4t Ltgrs ] !
tg B g_a o [rl — = C‘.r_‘., (3.8}
c T
oC;

By epia T — TYMIK KapLinIHK.

Xyanu wyuuuraex, CUFUM Ba KapUIHIHK ¥34po napajien yaaurad

sawxup yuyn (22- pacm, 0):
Po—U-1,=UoC, ts3, (3.9)

(3.10)

-

to Do
b WGy e
" Gyana P, — akrus xyssat, Br; U — sawkuprara Kyuaaduw, B;
C — curum, .
(2.27) sa (2.29) xamna (2.28) Ba (2.30) udoganapun Teut-

AAUTHPHIT opKaJi CHFIIM Ba KapUHIJIHK opacupgaru MYHOCHGHT
aHHK IavanH,
¢ . :
C PR e T = M 1 + ) l I.
r i ’ i T
I+ tg*d 7 tg?d (3 )

Arap C,=Cy=C ©6¥aca, y xoa1a uzoasn
JNAMUCAH KYBBAT HKKAJAa (KeTMa-Ker
WAp vuyn Bup xua Oyuanu;

Py,=UwCtgs.

uHARa Hepody G-
Ba napajyen ynatirag) sat-

(3.12)
Mavur MU0 'S ®y o XV P . ~
Aesar, ZUSMEKTPURAAIN KYBBAT ucpodunn amuyaay yuyn tg 0
KuAMATHAAN TALIKADH HSOIAUNA CHFUMH, Tabenp il B
HHLI KIHIMATH Ba YHHHT 4acToTacH () gy BHiti Kepys { [gy'l; '
Kyuaaiiil 8a KaTTa uacToranapia maodsuwisyg 'ane)lrfm' f"(l[m[
kyn Sfaamn. Hsoasuusien fta gusug KeTHu iy i o .”L,Pf)'-ru
Mageaqnna g o guiivatu Kuuug 6y LT Sl

JAray JAHBJICKTRU K Ts ~ ;
< e _ KTPUK Tauias o
manit. tg & uu aktHB (/) Ba peakrug P e e

. (/¢) 710K Kudmatuunul

HUCOATH OPKAMM XaM TOMHU MYMKuy: i i =

oy

to 6= 4 :

i (513)
Yoy KartTamig aiektp 1

4 \ P lsoasuna matepiay ' :
HWAa0 YHKAPHIran ac6oGy Lot B3 yigup acocut?

APDHHHT MyXH;
pu xHcoOmauanu, G

JusnexTpukuuyp cudaraanry (
ra TeCKapH mponopumoHan karra
|

“apﬂMCTpJ{apngaﬂ ou-

Q) ucpo

q) Byp: apCH”

AL ypuaru Ttauret

Q = ——=t(r )
g 6 S0

(3.14)

Jusnexrpugunur cudari ganua axwn 6yaca, togd xniimaru
wynqa Kuuug Ofaamm: (e 8=2-10 '=5.107").

HusnexTpukininir Typan KHCMHAATH KYBBAT  HCPOPHUH  asiig-
Jraur yuyw YHuHr COMHINTHPMA Hepody Kuiisatunn Onanw Kepag:

&
p=-:—f- = Erose tgd =556 - 107 E3 2 tad, (3.15)

Oyuxa p — conuwrHpma wcpod, Brim* o = 2xf — Gypuax
yacrorach; £ — 3jeKkrp Maitaou Kyuidauranawrn, Biw; Vo — -
ICKTPUKHHHE XAXMMIL, MY

Ywdy uhona OGHp muHCIH  O¥amaran AIJMEKTPHK yuyu Mmoc
keaagu, Msonsuus martepuaaiapu crparnuy aHukJIaw yuyu [g-
Jetpuk uepod Koap@uuiuentu (e, -tz 8) nau doligananmi
wagcaara MyBOQHKAHDP. CHRycOHAAM KyunaHulu TabeHpuaa OVia-
Fai UJICKTPUK YUYH HHCONTT AHIACKTPHK CHHCAHPYBUAIIK KOMII-
nexe «ypunuwaa udonananaan:

e, =3 + je, (3.18)
Oyusa g =e — AMIIEKTPHK CHUTAUDYBUAHAUKIHIT  XaKUKHT
TAIWKWIL STYBUHCH; &) = & tgd =2,y 8 — CHNLAUPYBUANINKIIIC

MABXYM KHCMI; / — woapuument (f° = —1).
Acap qusackrpuknnnr xammn 1 M® 106 oamnca, VHHHT CHFHMY
1=Cope, ra teur Oyan6, CcOJMHIITHPMA YTKA3YBUANIHKHUUL PeaK-
TUB TAWKHA 3TYBUHCH KyHugarnra Teur Oyaamu:

. i
e G M R (3 17)
7 Te ! 1.8 - luw
YHur aKTHs Tawxua ITYBUUCH 3ca:
: ik —Erf-lga (-5'5)
= L8100 " ;

Husaekrpuk ncpodu xjn 6yaran marep:aaxa tg 8 guémartu
¥ €xu Oy s3ankupHHUr IKBHBAJeHT uuaMmachra OOFIHMK 3Mac. Arap*
KEHT yacToTa' opajuriia Gepuaran AHIMCKTPHK Yuyd ucpod (a-
KAT MUKH 3JCKTp YTKA3yBUAHJHK OPKAJHM aHHKJIauca, Oywiaf u-
NCKTPUKJAN KOHZCHCATOPAATH lHcpod) Oypuard ucTanraH 4acrori-
Ha xxcobaad TOMHIMIIH MyMKHU:

1

1
m(:l”p

?}ﬂ

t

o
=]

Synna C, r, Maskyp 4actoTajga yauauran ysrapmac cuarnu sa
KAPUIHIHK, \
Byunaft xompgencaropsard KyBBaT ucpodu uacrorara Gorang
3Mac Ba YHHUr KHiiMaTH KyAuparira TeHr:
U'.!
Pl=ii=—";
Ta
Axcunua, arapna kommencatopAard KYBRAaT mpcpodu KHpuin
CUMAApuyHUT, WYHHHIACK 3IACKTPOAAALH IOMKA KyMmylwl KaTjamu-
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HHHP Kapuinankaapi Guaan wdoaasanca, !\‘onncuca’ropua-frchiP
6§’.H3.11H!'3H KVBEBAT 44dCTOT4d KBH,’L])‘d'l']]l'a | ])01!0])1.'.“0!’] all pea b]lkl,lil'.k.a
Jeapu: o ;

p=~'U2(0Ctga= U"’m(?mCr5=U"m”Crs. (3.]9)

Hemax, 10K0pu. yacToTala HULIAIANTal KOHACHCATOD SMCKTpONA-
pH, OHpraWITHPYBuN CcHMJAp Ba VTl KONTAKTAAPHIHNT Kapiin-
JEKJApH W0k 6opuua Kuuuk OGVauilll Kepak. ' ,

Huku 3qextp yTkasyBuanjukka 3ra bapua AB3NekTphHK;2pAd
tgd kmiimaTi Kyiinjgarnua aHuKJIaHan:

- 1010 g ¢
lga==h%iﬂrﬂ (3.20)

By nnanekrpux ncpod rtemneparypara nncbatan xyfnparn 21¢00:
Henunaa xonyn Gyiiuua opTtHG Gopann:

P,,=A exp_(.—“,}). (3.91)

6ynna A, b — anaAeKTpUK  (KHCM)HHHD MaTepyuanura
yarapMmac Katrajauxaap. i .

Honnanmui ras XOMaTHAATH JISJICKTPHRAAPra  xoc Gyaub, ¥
Oup zuncan GYsmaran 3JCKTP MAallonh Tabelpuaa josara weda-
au. Wonaawumaa uepod Oyaainrau h‘,yBBa'rtm KyHBAarnua x‘mot’)‘
Jam MYMKIH: !

Cornuk

I:)a.u= A1f(U_ Un)a. (322)
6ynna A; — Ysrapmac KosQhuumuent; f— wmaiinon wacrorac,
Tu; U, — uounapuit GOMJIAHAMNIAH  kyunapmw, B; U — -
anekTpHKKA OGepuaran Kyuiauuu, B. A

Aua 1wynpaii AHIEKTPHK HCPOD CYIOKIAHKKA WHMARPHsTaH
KOF03 Ba TYKHMaJH HYJCKTPUKIADAA, Ta3 TyAaTwaran maacr-

Maccanapuna, FOBAaKJIH CONoJ,
Ia xKyasarunaaln.

3.2. Fascumon, CYIOK Ba KATTHK RHIJEKTPHKJapaary

Pasnapha, AHIBCKIDHE HCDDIY acocH'sneyy VTrasypyanank
xucobura comip Oynauu, Tasnapuunr SMEKTD - JrKas :gqa i
IKyAa KHUHK OYIATaHH YuyH ynapra‘tg.d Kufimati xam }11(;,1111:' 6¥-
aann. TasHapuuir commwThpMa xamyj Kapwmanri Ta}!\;id\l'll]ﬂl]
10 Om-M, OH3JNEKTpHK CHHFAHDYBU2HANIY ¢ A tg 6 ~ l 10’3
ra TeHr. DJueKTp Mainon KY4Januug (1)) ra; ':;0. o0 =4 . ¥
HOHJAIIMIL - KyuJanuwn ([, ) MONeKynanapunyl

KHAMaTHRay badk T -
SNCKTPHK HCPOD Aeapan coppp GleMaiiin Baﬂdm OVoranga b

MHUKAHHT, MHKanekc pa Gomkanap-

nepogpaap.

i 6\] JII1- "33]']”

- Py x S f

K k! AAH YTrawja ras Monexcynaﬂapn z A
Gowranany Ba raspa gusgerr Aa  wWounaw

PHK Hcpogh
A ~
panu. Kyunasnmmmpyp Us Kuitmating -

an (23- pacm). tgd— £y, Xapakre
SIpH YHBHFH [1e0 arananu

38

(tg e ~ 107 opra 00
a3a Tewwaum
PUCTHKACH rasuunr nonnapuid

pyit Gepa: -

Katrug ausektpug 6§umkmapi-
Aa TAHRNT HOHJAANMU KapaGHu pyil
Oepusd, xaBouunr HOHJAAHHLIN oKnba-
THLA 5Ca, 030H BA a30T OKCHI XOCH/
6y1us, AUIASKTPUKHIHT eMHPHIIWCa
cadab Gynann.

Kyrocus cylokaukaap (xoumenca-

tyd

]

. L s u
TOP MOIlIAPH) 1A AHIACKTPHK HCPO A &
IMEKTP YTRA3YBUAHAHK Tydailay co-
mrp SVaans. Kyrbau cylogankaapaa y
3ca Oy Hepod snekTp yrRasyBuamami- - 23- pacs.  Xaso  6juwasiiaapa

6op  H30JAALMT YUYH  KeJaTHPHa=~
ram  KHAMAaTHHHHT Kyuaanuuira
OOFJIHKJNTI,

Dan TawkapH,  JHOOJ-peJaKcaius
KytOaanuuin XHeoOHra coaup o6yaanu.
Byugait cyogunkunur  comuuripma
saexTp Yikasysuataurn 10 7'%—j0 M
Cm/m Oysamnn. CyOKIHKIapAarH AHINEKTPHK ncpodp  KHAMa-
TH  yMapHHHT KOBYLWIOKJHrHra  XaMm  GOFMHKAHP.  YarapyBuaH
Kyuwranull TascHpHAari KyTOan KOBYIIOK CYIOKJHKHHHT JIHIOJJH
MOJICKYJIANAPH 3JCKTP Maiiion Varapuuin Ty(hainu KOBYWOK My-
RUTAL OYpitaaun Ba Oyuiaa 3JCKTP IHCPrHACHHHNT Oup  KHCMH
Higanauuira caphuanns, HCCHKINK ampannd umKa. CyogJuk
tucbaran Kywx Oyaca, MOJIeKyJa1ap JIeKTp Malilon Tabenpiia
¥3 XOaatuuu Ysraprupiwra varypsaii. By Xoaza ansjaektpuk
aepod kyma kam Gyaamm, Xyaam Wwynjait xoMaT CYIOKJANK Kyla
CyloK Oyaranuga xam KysaTHaan, Oynna wmoJjexyJaanap Maiiion
TaLCHpuaa §3 YpHUHH aespan HmKatanumcns yarapriupaan. Cy-
OKTHK YpTada KOBYLWOKJAHKKA 3ra Gy/raHuaa YHAarH AHNICKTPHE
acpod anva 1oKopu OyJagu Ba YHHHT MabiyM OHp KHAMAaTHAA
MAKCHMyMra 3puLiagm.

JTRasgysuanaug xucodura coaup Gysranuran AHIJIEKTPHK IICpOC[):
4D TOK Kpaapardra TYFpu HponopuHoHan Oyarann  yuyn tg 3
KUHMaTy aBBajaura Cekun, cyurpa Keckum optaian (24- pacm, a).

Hnoga KyrGaaHuw XHcobura pyit Gepanuran IHJIEKTPHK Hcpod-
Japra tg 6 wuiimatn Temneparypara uucGarau IOKOpH HyKTanau
yTu6, cyurpa nacasaum (24- pacu, 6). Temneparypa nact Oyaranu-

efy.':' ! ‘ d.?J ' ; ../
! i

=
N

L ; ¢
. 1 i J // —
|
| | | LK |
| | ~f \
: | : //Z // \ i
e
! ! | P \ Rl

24- pacu. Cyoxaukaa tgs  guiMaTHiduL
dry,

remmneparypara GOFAHIK-



Jra- CYIORHKHHHT KOBYUIOKIHK ’mPa}:ca'éh DKOPH,  ARNCANED 5c8
ACHPAIL X@paKdrcus Gyarann cababan yuia sneKip Hepopu Leap
o KvsaTmaaaiiin. Akcnilua, 10KOpi TeMneparypaia s eyIoK Ak
mmr“h',onymou_nnrn Keckin kamaiimmyg cabalou aunoagjap maw
on yapa ocod (nkansagimcis) Bypuaain, HaTixaia vuepind
nepodil KaM  OVaadn. Arap ¢VIOK AHICKTPUKIATT HCPC )

fivia KN Typan £a6a6 — YTKasysuanaisk ga  Kyroa Ty
drafian codup G¥uca, fgd = b)) XapakTepUCTHRA wirdpiiy ;:!‘Zli“
XapakTepucTika AHFHHANCHIAH BOOpat Oyaain  (24- pacy, 0)-
Bapua xoajaapia XaM  TeMOcpaTypa opTuuli oxibaiiie i<

-y 1KasyBUAHAATT OPTALN Bd HATWIKARA 1¢ o wuiivarn kinaznil,
JnseKTPHKKA TabCHP ITYBYH HaMauK tg o wuifimatuunr YU
minra oau6 Keaaan. Arap cyloK AN3ACKTpuxAary icpogaap P
KaT 2JeKTp VTRasyBuanauk tydaian coanp 6Vaca, vacrora opTh
wu Onaan (25- pacM, @) tg 6 guiimatu kavasmr. Dyuga gisned
TpHKAa MUKl YTKA3YBUAWIHKAAH KeAuG UHKKAOH TORBMAT a1 1B
KuiiMaTi uacrorara uncbaran aespan yarapmaiiin. Peagrus €

cuFHMu{l TOK YWacToTara nponopunonan pauitinia Veanp, iy @
6aban aKTHB . TOKHHIT pEakTHB  TOKKA Huchartn ;‘L“;:{L, 5 1acs
_ WL SR
ToTa opTHul Onaad  Kamasan.  Lnsaexktpux 1:<-p02;,,,.dp Lnnol
kyrOaannw’ caGabmi p¥il Hepralnna vacrora OPTHINN GHAAH lg'ﬁ

yauuunr oxopn Kiiivarura spunwakn (25- pacw, 6). lact u8¢
ToTadapia Aunod GYpuiiig TE3IUTH KUUNK Giaann Gynpa nwkd
‘namnm eyer $Tall Ba ANSACKTpHKAAr uepod 1{;\.\’1'(1;;1]] 1Ox0P*
HacTOTald 3¢a AHIOA 3AeKTp MailioHuia Oypraniura 'ﬂ.rypﬂ ol
“madian. Opading uactoTanapia sca tg ¢ kniimarty Yamiuur sox0P"
Krilvatura spruanin, JKuemaarn isackipig Hepodh g’TKa""i%‘I:HH'
JUK Ba 1‘<._y'r6.namlm TyQaiiin connp 6Vaca, vaymuni xa a:-d\'c‘“?lc'
THKA Kyiiljariua (25- pacn, 6) Oyaawm. By '.\:zi.])zn\-'-::él?,‘ _\_?...];'ar
acocan tg 6 KuiimMarti wacTota opTHWN GWaan nacagy Go )!p]ltniri;uﬂ
yacroranapia AHNo.-pedakcauis. ncpodu saekrp §=T1<a13:,-'3:::,,: :ndl"
paru ucpopra uucbaran xam G6yaaxu. Macanan, kvrGeys - sand
(opmatop MoHHAA {g8=0,001; KYTOaM Ky :3 i Tl"tcﬁ
tgd = 0,02 '6§adnn. : Mahs s T

fg.:;

25- pacw, Cyokinkna tg o

i KHHMATHHRHATD 94CT0Tara  GOraMIMI b,

KatTHg Ao ek TPHKA@PHENE  AUCKTPIR (Hepodu  marepuan
TyswsEra ; Goraianp. Ly cadada, yaap 10KopHila. KeJATHPIL -
ran 4 Typrysmra Ovand Vpramrazi. Moackyaacul TYIILIHILTG ra
AUFACKTPUKAADAATHE, HepOPaap MOACKYdd Wakdnra  y3suii, 0er-
Kyrens JuvjiexTpHraap (UCpesilll, MNOJNITHIACH, ROJHC-
1TeTPAPTOPITILICH Ba XOKA30) 1avil AUICKTPIK HCPOd-

panp, Tysuanul auxatdas gyrdan Oiran 4sjek-
D (eaio03a, HoaHAaMILL, ROy peTal, Gake T Bt NOKa30)
AMA0J-peaakcaiiid  KyTOaanuura ; 3ra; 0yanG, yaapiary ARIICKT-
pUHK Hepoduiap KHAMATH KaTrauip.

o Flow crpysrypadn - KaTTHE JKHCMAACH . AUBICKTPHE - Hepohaap
MO 2 DD [lalkapaia , Ao aii Xoaarn Oiiai, GOFIlKD 10tH-
MApH 3ny koilIAUITaN, AMIICKTPIKIAPIA ABDICKTPUK HCPOD, Kad
Gyaaan. Mowaapir 3uu AQiAWIMAral KPHCTA CTPYKTY PVl JKHEM-
Aapaa  peiakcaiist KYTOMaHHILI Ky3aTiaud, AH3JCKTPHK, Hcpod

ati karra OVJaaan. Byaapra MYAJUT, KOpAHEPHT, WHPKOH Ba
60 MaTepHaIAPHIl MICOd  TAPHKACHIA KEATHPHIL MYMKUH.
i i opTHW Ondlan 3JCKTPOTOXHIK YHEHILA  HOonJap

w va t¢ 6 Kuiimaru skcnoneHunas Kouyu Offinua  Yeud’
Hou ctpyKTypaait amopd skiey (epranug wnmaj) Jaj
TPHK Hepu@aap aaexTp YrKA3YBUANANE sa Kyr1dia
a piit Gepaa. Tapwudu Cup swnnean OGyasmaran WHiianmgr
UThi LEPIILIEG Vel HaTHAacila to 6 guliMarn na-
' Tevnepatypa ounnpnd Gopiica, 14 KnfimMati xam
oprayi, Uliwa tapxubuia wwkop oxciiapr  (NapO;
Givica, yulary ausackTpHK ncpodaap. Gupyynua Ky1asia,
STORJACKTPUKAApAary NSJICKTPHK Hepo@iaap  OLAMIT 1u-
cpukaapra  pnebarai  oxopl OVaauu.  Byura acocuii cabad
Us-Ponian syvrogantimicinp. CerieroseRTprikiapaara  am-
MK Hepodaap Temuepatypara mieGaran Ka {3arapanu, KyTo-
Kiopa myviraciziariia, Kyroaamimn cycaifliinn naTixacH-
an nacanind Kerann

nunn Onp skmiean Gyasaran KaTTiK KAcMJapra TapkH-
KOMIOHCHTIAD COHI KaMILXa HKKHTa OJIraH conor KHupa-
OTI0 IHAJCKTPHK 1cpodaap VHNHT Tapkubniard Kpuc-
weryvon (asa wugaopnmtine ¥3apo uicbarura 00F-
i, Tvpan Geroma KVMnMuasap conogiari JLUaIeKTphHy
Dilil cllpail,

( Ba CVIOK X0aaraari 0ab3n AHIAEKTpuKIap (CMi0ia Ba
aci wpnnnaap) yuvn tg 8 e knuuk goiara 107
gaai. Byniail Matepuaiiap 10KOpH YacToTa Ba 0OKOpH

0

KySiamull TabCHpH OCTHAA OYaaiiran 30eKTp Ba PAaANo yeky-
Ha.rmg}:{,m nurrartiviaian.

—

4-G00. AUANEKTPUKJIAPHUHT TEWHJAHWA
4.1. Acocuit Tywynyagap

Huspextpukka Gepuaran Kywiauuin Kuivatu oumnpa 6Gopii-
Patifna tog oKUMI I0KCAANG, 3JACKTP IHCPLHACHININT nepodu Kynasd-
A, Dyiekrp psojsUMSICH  deRaAaHMaraln KHhMarjaru yra  10KopH
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SNEKTP Kyuwlanuwmra Gapiom 6Gepa oawmaian. Kyuwaanmm 1<_mf:m‘a-
TH KYyTapuia GOpHILM MaTHIKACHAA AHICKTPUKAA TCliL O
aMp Oyaann. Bynpa ansiektpuxia 1ok OKIMH KecKuy — opTajH.
Tewnanw naiituaa aAusaexTpukiaa coanp  6yaaanran yra VrKa-
8VBUall Kanajl JCKTPOAJAPHHHT KICKA TVTallyBUTra 0mib Kenap.
Tewuanm coanp Gyaran skoiia UakHaw €Ki aJeKTp Ein i0sara
KeaH0, AH3TEKTPHKHUHT TEWHJATaH KHeMiaa IpUL, Kyilnw, eph-
JHII Ba XOKa30JdpHH Kysartiul MymKiu! Bomkaua Kuanhb aprrai-
Jla, 2JICKTp MalaoHnia Koidawmran AUBIEKTPHK V3 13015 LHON
XYCYCHATHHH 3JCKTD MalAOUN KyWIanrauauruiming MabaysM KHi-
marnaa Hygoraan. Husaektpnx Xamaunnur dHHE Onp KHemBLE
KeCKHH Y3rapuin pyit Gepumin okuGarina 3JCKTPOANApP OpacHAD
AH3JEKTPHK OPKAIH KaTTa TOK YTub, Kucka TYTalwys xoancach
pyii Gepaan. JM3AeKTPUKHUHT Telnanm Jdaxsacnaarn Kyunsannw
Temnaul Kywiannwn (U;)  neiinnann. DACKTp maiiounmunr Wy
Jlaxsara MOC KeaAyBYH KHiAMaTH 3ca AHIACKTPUKHINT 2JCKTP MYC
TaxKaMmaHurn Jeinaaan. Hdusaektpukuunr BIEKTP MycTaxia il
TCLWHAHLL KYUTAHHIWHHNHT  RH3JCKTPHKHHET Tow g aoiiigart
KaJlHHAHTH (f1) ra nucGatn 6unan dHUKdana .

= (4.1}

JUisIeKTPHKHHHT 31eKTD MycTaxkamanry CU ra acocan

X MB/w
Japna vagananH.

1 MB/m=1 xB/Mm=10¢ B/m

Arap AusJexTpukua op, e, 1g o KHiimaTaapn Kanoaray napa-
JKaja Oyamaca, MaTepHadul uuaarca Oynanu, aeknn £ Kufimaty
Kanoatin japaxana Ojumaca, Gynnaii MHUSACKTPURKIAAPH Yh1ypap
uuatud 6yamaiian. Tewmaum natizkacuna AUBNCKTPUKADY 17
Ta TOK yTHO, SJCKTPOTCXHHKA YCKVHACH Niay NHKANN, Kyppars
Jl TeHepaTop, rpanchopMmarop Ba Kabeanapna Jrar).j',:un,,i".I_L””,i,
JHUIIM SHEPreTHK CHCTEMa YYYH JKHLN datoxay i 1“
Olywunr yuyn xam, TeWwHan nuva cababaan kenpg e
AL KYUWIAHHIIHOAT Kanaai xuifiMaTi), Yuinag oqls\‘mjljrj::z “gﬂ'
JHLI 3Kyla 3apypaup. . 1

4.2. TasnapHHHr TemuaHmy

SMEKTPOTEXHAKA ROMCTDYKUHAN Dy gy
TpaHchopmarop, KOURencaTop, pukmgy g e b ( i
X4BO JHHUATADH Ba X0Kazo,g Za Tay; -“ y3ug-
XaBo Gauapanu. Hopuay maponty, ; H30aa11y
avieTh CYIOR Ba | Kaimg misnelmni\xnBaOIm“r °
KaMJIHTHAAH aHyg KHYHK . “dPHHuHTP

Tas rapkudugary

HOH By IeKTpo

4 Hhap
CHHHK YH3HKJIy Geraprug Xdpaxarya 6.:“? ICCRANK TaLcnpnM
MaHIOHH TabCHD 371y yaann, Arap rasra spextP

3 PHICA, 310K &

011G, K¥wmiya Tesnnx Gn,-'m;e]}\-";pgi SEH HOHTap anny fivpaant
JddH oo e r s

it PaKkaTaanapy, Bynaa razpnsf

KHewm

Bazugacuh?
JdeKTp  pyerad
SJIeKTp MycTad

yararuy), ppet? |

Iaparaauran 3!1]')1'13"[3.;[3{)1[ liyuii[&lllﬂ aueprus omanmu:

W =gy , (4.2)

Oy cpaa:’ y — sapsuy; Uy = SPRIH Xapakat ysyuwaurd (A) pgara
Kywrauui dapgu. ;

SueKTpou AAPOAAN’ Y30KPOK KOOHKKaA yTHO, MoJekyna Homa-
Hand, Harwikaga y Manguii sJekTpon sa MycGaT noHJIapra axpa-
naau. Hon Ba JMeKTponiap ¥3 iiyuauina yuparam ras mojexysaa-
Adputin nonaautHpaxn, Honnanmm coaup = OVauwu yuyn 3apyp
wapour W= W, 6yanb, rexknc maiizouna W==Fqg. 0ynaan, Byu-
oa A — sprnu yTuw yayuaurii:. Monnanuni sHepruscu W, Ba non-

1%
U= -T" Ooranray.

Kynauag rasnap vayn U, knitmatn 4—95 B opajnruga ysra-
pHG, wouaauHm sHePTHsACH 4—25 5B ra TYFPH Kesamwu,

Xap Gup raz yuyn ¢ pa KiiiMaraapn ¥3rapmacaunp., Map-
AYM - Macoann  TYKHamwyscus = yrran QJCKTPOHUIHD  Te3JNTH
V=601 6yaannu; SACKTPOH ras MOJCKVAAIAPHNHHE KaTTa Tes-
JH HOHJAHHUIIHT TabMunaaiian, [as MOJCKYJIAMAPUIIIT HOH-
JAHUIIH VUVH  SJCKTPOUHIHT Naparar Tesqanrn 1000 km/c nam
ICKOPH OV 71030,

SNCKTPOHHHHT CHAKIWY [N CIVIZRYBUAHJITHTA HucGaTad am-
1a 10KOpH Oyaanun. Monnanum nafimuaa Ampasmd  YHKKAH 3JeK-
TP MOJCKYJIAIAPHUIT  HOHAAHHLIHHN TabMmUtinamail, yaapun sa-
PALIADCY TOPTHIA 1N, QUICKTPOLLAD OPACHAATH Ta31a paspsa, 6ya-
Faiinia Mycbar nomnap katoa  l1o3acin OomOapaumon  KuAHG,
SACKIPOMNAN BACKTPOHAAPHH 030 ITau.

Aiipuym Xoanapaa JEKTP MaiilonH1a Te3JaHlll OJraH 3Jjek-
TPOH  MOJNCKYJIAMAPUIAT  HOHIAHMILIH Y TabMUHIaMall,  yiapuu
yircaran xogatra 0au6 Keaanu, xodoc. Bywaaii  soaexynanap
OprHsua sueprusiun Hypaatuw xucoGira ysuian QOTOH a:kpara-
Ma. Doton §3 nasbatiaa Gowka MOJICKYJlara 10THANG, YHH HoH-
fHantupann. Fasaapaa cogup ﬁj'fnam{ran HUKH ¢oron uonaanmy
HYPIanHW OpKasli Karra TesnHkAa ¥3 fjiun — snekrpoy opaviit-
Fila 1OKOPH 3JEKTDp YTKA3yBYaw ras KaHnaju XOCHA KHaagu (26-
pacm). Hiasana s/exTpon Kyuxu WTPHXJIAHTAH KOHYC MIaKJIHAa,
oromunur Napaxar iiyuanuwn aca TYJIKHU UHSNKAAD  Wakanga
Kearapuiran. JICKTPOH MoJeKyaatapra  ypHHwi HATHAUCH A
rasaa woiaiu coaup Oynaau. Hatwmxana awom tomon CHJLACH-

.

JIAHKLLE KyuJaHHLi MyHocabar opKajn

[

J —

e e i
~ T — = ey, i
7 o e s h -_’_:_'_'_} ——— By —
R Tl P = s o LR -
] S ia =l
A 3
pPloteiigs g
‘ 4
I "

26- pacu, [a3 temunawuga crpumep Taprajuwmn,
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éTran JCKTPONAZD COMM KECKin opTub, yrap 3 iyaunia  KaToR
ToMoil fivnairan mycbar nowaap cowiini owupnG Gopaau. JJyiek-
TpOH ypiummu HATHZKACHAA ATOMAAPAAN TYIKMIIN nypaap —
gorouaap amparaan. Porou Tesdnrn CPYRINK Te3inrura  renr
G6yvarauu cadabau, KVuknian anua garapiab kerund, ifiyanma ayd
KUJraH ra3 3appayvajgapiHuir HOWJIAHHUIHHH TADMHIAANAE, AHOL
1OMOH CHJAAKMHETraH 3JCKTPOH Oupiinym coaup Gyaran Kyuk#uy
anua warapuaab, sHCH KYUKH NOCHJ KUJaiu.

Wlynzai kuaud, 6upunyn Kyuky AB ysyuaukka youb erryinua,
crpuniep CIL opaauxaa 1oK0pu YTKasyBuaiinkka sra jiya xoCua
guaany. Kefinuri 60oCcKnuia ManQuil erpuMepjaarn aaoxiia Kyi-
Kuaap Gup-Gupuun KyBu6, Gnpaawnd ymMymuii nponganrag xanal
XOCI KHUIAAH,

Karojtan aHoira TOMOH XapakaTJauaéTran crpuMepuusr yoi-
Wi Guran Gup BaKTA3, Kapama-Kaplln ToMOHAan myc6ar zapsii-
Jganran KYUKH OKHMH  XOCHJ 6.:}7';'13 Gomvaiian. Mycbar sapspab
CTpHMEp Ta3 paspsai naasmadn iiyaian Taukua tonaan. duexTpol
Evuknaap ¥3 fdyJanaa kyn MHKAOpAa SHIHAAaH uaiino 6Varan myc
Gat WOMJZP KOJMMpadW Ba Oy HOMIADHUNT KaTTa Kylomn aiol
sl copup 6yaami.

Mycbar sapaa Ouaan TVaran Ba JCKTpOH GiJgain
SNCKTPOAJIAP OpACHaaril Macohaia KaTra VTKasysuaniukxa 9ré
ras pjasmacy xocHa Oyaaau. Kartoara mycGar HORJAD ypuaHiIHg
HATHRACHAA METAMl lo3aciia NOF XOCHJ OFiuG, v Vaupan oickK-
Tpousap axparaan. Keatnpuaran Kapa€unap acocpna razpa Te-
wxJn coaup G6ymaan. ¥ oxaria karra TEeBJHK14E, ;n,;.m*] cM
opagiK 107" —107" cexynana Gocuo YTunam. daekTponiap opa-
cura 6€inmran KyuJannil Kanda 10KOpH 6_{-’;](;;]1 rasia saeKTp
TCWHANUIN IIYHU3 KaTTa Teallkia coanp Gyaaan. Arap TaBLCEP
3TYBUN KyUJanu BakTH Kam OyJca, Tewmnm RYUTaHILSNERT o di-

mati Yeann Ba Oy VeHIT HMOVALE KOSOMIIEerT: Furom,
:\:: i Vean y ¥ yabe Kosthdunkenty Guaay 1posna-

Tyitunran

Bt

U'm(l, (43)

Gynpa U, — Gepuaran nmnyabcaary

U0 =50 T wacrorann Ysrapysuay
TH TeWH Kyulanumy, kB,

Bup Kuxcau 6Yamaran snektp yaf
4 ¥ 11'}”! ) 1 T AINE T

st B 1B, p 108KAar punyaLe

Taana comnp G6¥nanuran TeW Ny

I\r!'il"i,ﬁiovll ‘T‘y,p‘lfl‘a Gorank, Bup wupeny ST Bal 3

*"’“‘"'.‘.'I{ ICKKaTapu 1oManox wakaay |-:'§"umoi)xi""ﬂ?“;m“”

Aap €Ll oparapuiarn macoga ;maunq-'i;”m‘”l :'L‘[""f‘”

h:.‘ }”\K:l map opacuna XOCI] H“-'“Il[ﬁ'ln s \luli‘

BIRANUL KYWTAHHIIHUAT ras Te\:nol,,,n.\.'p_’!'ul‘J-‘”—1'"1”

F ATV BY Mgt v i o sakpaiypacy p

lu’j\ M KHEMaTHRa tYcarpap B SApany it

¢ dT’l:cl KYBBATra ra Oyica, S.WQI{.%DONHO«,. i

an smac, Gankn & B i el

Anp Gyaa

TCHINI

. o Kvunannme, kB
€K} )'3['21')

Mac Kywnanuwpa
Ko HY-

TaABCHD 3Tabrray zieKTP
— gqccH
ICKTPOL”
Karra €
Maiinon
a Gocumura Gorank
Kyuaaumm wzpoal
Pacuna yukyn paapf”

44 AH,

Tasuunr snckTp MycTaxKaM/nirn Temueparypara teckapn, 6o-
e:Mra sca Tyrpu nponopunonaannp. Iasuumr tevneparypa sz Go-
HMH KaM Varapiania Tellinn KYUWIHAHBIND TasHiir siuininra 6oF-
JnK 6yaanu:

U1 = U‘.ID'Gi (‘fl-‘”
6ynra U,, — wopman mapour ({=20°C; p~0,1 Mlla) narn
Tenm Kywiannnd; U, — Gepuaran Temmnepatypa pa 60CHMAATH

TEIIIE KVUJaiKL,
NapoiuHr mucOHit suuanTH o Kyfinaarnua xncobaayaan:

5 I
u—O,386t+273 b (4.5)
Gynia ¢ — Temneparypa, °C; p — rasz GOCHMII, MM CHM. YCT.

Bocum loxopu OGyarania ras snuanru oprub, Modekyaanap
OpacHaarn Macopa KHCKapaal Ba 3JCKTPOMJAPHHHT IPKIH Xapa-
KaTaaun Macoacu (A)  kuexapaan. Hamiokazga telnmamn gyu-
Jannmmnnr Kartra Kuilimataapiia coaup 6Vaami. [as docnsin ka-
MaiiTupuica, YHHHT 3JIeKTP MYCTaXKaM/JLIHM nacasiur Ba GociimM-
HUHT Mabiaym KiliMarnaan (pa0,1 MIla) Gowaab aaextp myec-
TaxKamJank opra Gopaan (27-pacy). By ras Nammuaaru moaeky-
Jlanap CORNIHNT KeCKin Kamaiiullil Ba 3JCKTPOHJI4p ras MoJcky-
Janapn Onaan TYKHaWVBUHHHHL Nacaiind KeTHUIn OpKaldu Hc6oT-
Janaan. Kywian Bakyymaa 2JeKTp TCIUNJMIL  SUCKTPOHAADPHIRT
SJACKTPO1 103aclilan a;pal  wUKHI Noiucach (COBYK 32aiicclis)
Ouaau Tymynripuaazn, Byiaa 2aekTp MycTaxKaMINK anua 10KopH

j VHYH
WIHANIAUNTAN BARYVM KOMAeHcATopJapinn scawga KV Kenann.
I0Kopu Goclinan raziap 10KOpH Kywiainnnan annapataap Vv
H30JARUHA crpaTiga, WyHHITLeK Kadeanap Ba 0KOpH Kyuaani-
S Kouiencaropaap raiiépaalina HiaaTHIa .

Bup oxumean 6Vamaran saexrp maigonnia FasHbur Temm-
anu skapaénn Yaraua 6VaH0, KyuJganrauJdiK 10KOpH KHiiMaTra =ra
HYKTaza To KYPHHHLINLATH paspal ByAyiAra Keaaan. Maiinon
KVUldKkHIN I0KCAATHPHICA, TOIK paspsa yukyn €xn éit paspsiara
yraan. Arap nrsa — TEKHCJAHK 3JEKTPOLIapH OpalnrFuiari ras-
HItHI 3JeKTP MYCTaXKaMJHIHHH TEKIWIIPCaK, HrRara MycOar xuyy-
Aaupu (nMyabe) Gepuarania opadaniKia coaup OVaran reuniinmg
Kyuaanpunainr Kufivatn (28- pacm) ursara wmanduil Kvaiannm
épustr;m xoajaruian anya nacr 6Vaamd (Uexa jeraufa vup go-
Ryc wWwakadi 3MEKTPOA Hasapia TyTHamoxaa). By gyfiunaruya ry-
wyiripraais. [asuinr nonjaunun urua SIKMHKAA  BYIKYAra xe-
Aaan, uynkg Y epLa MailLon Kyuwlanrananrs Y3UHHAT I0KOPH Kkuij-
matitra sra 6vaaty. Mrua arpouaa syveOar 3apaijiaural uom
(mosexyna)aap «Oyaytu» XocHa Oynanu. HMruaga mycbar xyuna-
wi OVarania sca OveA@ll XamMiil 3apsi HIHA Y3YHAUTHHUETD
cynpuil Veniiira Ba 31eKTPOATAP OpacHaard paspsafanill Macos
Gacyydur KICKapuunira oand KeJanu.

Karrug AU3NEKTpHK 103ach SKWHILA X2BOmA Xocns OVaamu-
“n paspsiy 1032 KOMaauiw paspsan AeG aranamm, Maskyy paspsg,
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n

/

>

A o

g 2 Mila

?Z&:'::ﬂfé Fg:;u?::er::'rp ggg:}:;l:! =8 paces. Horexne maigon-
¥ p ; da 3ACKTpOMIL acHLar
(n=const). KTPOMIap opacHpard

XABO  TemMIL  KyHaaHHIOH-
HHHD 3.'IUI\"I'|)lJ,?!',.‘]ﬂp11[JO Maco-
dara  gapas yarapuud
(P=0,1 Mla),

0L4TA4, 3JMEKTPOLIAD OpacHia dakar Xaso G{iray COJLArITa
Kaparataa anya nact Kyuwilanduiapia pyit 60p-‘a;tn. Paz )“s:-'ic r‘vll-
JAHHWHHIIT KUAMATH 3CKTD Maiifon Tyanming, (31 L a
AHJACKTPHKHHHE MAKJN)ra, Maiizon =ipon |

1acCTOTaCH, ausiex 29-
CHHHHE XOJ4TH Ba XaBo 0OCHMHra OOFiInKANp. ‘\’Amgﬁiigiiﬁ [1{0;\2:_

JCHIHHD OPTHIWN H30JAATOPHHHT DAIDRI Ky
I SEEL PAIPRI Kyulanuuany o -
caiitHpanu. iy e

4.3. Cyiok AUINeKTPHKAADHUHT TeluaAHIY

CyIloK JH3JeKTPHKJIAPHIIT SVIBKTD MyCTaxKaM/ury
pu};}ma‘rganapmmn‘ra ficoaTan anua iokopn 6§1au
Aa & KHHMATH rasnapiarira uucoatan anug 5 At
Gaban, To3a cyiokaukaa £, karra KHiiMatrg S*U'IP- Iy ca-
IPHUIALN, (50—70 MB/m)

'O;‘La'rna, CYIORJINK TapKHGHIA KouMuf KV g
ras, cyB Ba KaTTHK KHcM 3appaiapn yyyyy 01‘ :‘rap cparnid
KYWIHMYAAD CYIOKIUKHIND 3/1eKTp Myc-mwap\ ¢ STapu.  Bypyai
KOHYHHATIAPUTA XaM) caadii TABCHD 37y g”"‘”“‘a (Tew i
KHH i‘[acﬂl.i.Tllpa;LH, SJ]QI\'TP MElf’lﬂ.Ol[iI_ﬂu Cy[O; : 1 }ilil'ib‘laTl‘lflll Kec-
pil'.,lap Mcl:f,-l()li ‘11’3_‘_1!§~'Iap]] 6yiinac 3MCKTpg g"lr“K;lEtI‘H Geromna 3ap-
KYPUHHIINAATH  «O§I  3k0fiaapsy; Ponaap Opacuma szau;

A i p»uu Magq ada 3aHxHP

fiarshd FapKnou; i pang
rap CVIOKJIHK Taj OHa LAHTYH H.

ODMayg 1ma-
Cytoxnk-

ama wy nyvdakyar e i ) Kyay i

Ry b Jibaksaapndn OOULTANNG, ¢y n AP OFca, Teppauut

AHINCKTPHK — HedTh Maxcyaory P KInka Tyragiy, CyioK
3 s :

HHAT TapkuGiary og MHKJ0pAary

m-m’u-m KECKUH macaiirupany (29- Paca). Mos

;Iéfav:ﬁunaam:—r S\y}nﬁaﬂ‘f KYWIE Maliion rapeypy o ol €Y Wap mak-
PH KYTOaauuy; HaTHKacHyg 3 Ie WAk, ML ymGy cys

Ad: BACKTPOMNAD Opacnuna py; a
; CHIA BYIKVALA Kemgra o a4 Yraan. Byu-
Hadl opKan Teurmyy pyii 5epé;m Kesiray y
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A clrllll TPatcdopMatop yofiu-
YUHup 3JICKTp Myc’pam{au'

Toza Moiirapaa £, guiimatu 15/
80°C raua Temmeparypa Kuniimar- 5
Jaapura oorjuK 6yamaiign, £ >80°C
Oyaranna mofunur eurna  ¢pax-
yuscn Kaiinab, ynaa  xynaad ny-
thakuanap xocna GVaHI BaTHIKa- L
CHIA CYIOKJHKHHHT 3JEKTp MyCTax-
KaMJaury KecKnn nacasan.

Arap Tapkn6uza Gup 03 cys " ey W
Oyaran MoilnMHT  Tempeparypach 402 aos e,

o

ouwnpnica, yuLarn CyB SMyJabCHA — 29.pacm, Mo snekTp mycraxkam-
Xojgarniaan MOJEKYJsAD 3pHTMa XO0-  aurenuur tapkuduaarn cys MHK L0~
JaTura S}Tﬂmn HaTH:Kacuaa ET pura xapab }:"3['3{)”[!1]4 (=50 rll}-
KHiimarn Kyrapniamu,

[Tact rTemneparypanapua CYIOKTHKHIND 3JEKTP MYCTaXKaMJi-
P OPTHUI YHIHT KYIOKJalninn Ba TapkuOdniarn CyBHIHT Myara
aiilanng Hatikacliaga s, guiiMaTnunir Kamafinmy (s, =2 .85)
Onaan Gorankalp. Moii tapkn6naari MexaHuk KywinMuaiap, xym-
A41aH TOJId, KYKYH 3appacy pa XOKa304ap XaM CYIOK AH3JeKTpHK-
HIE SJCKTPUK MycTaNkamanrn nacaiiinuira oan6 xeqaamn. [Hy-
HHIE YUYH SJeKTPOTeXHNKaga HIUAGTHIAANTAH CYIOK AN3JICKTpPHEK-
JA4p MEXaunk rtozanarnu, GockHuaIH QHILTP, Mapkazlan Kouma
MOCIaMa, BaKYVM KVPHTriy Ba ra3CH3JaHTHPALNran ycKyHaiaapra
Ocrona kVwnmuadapian tosamanail, CyOK AHSICKTPHK KVIIHM-
Hajgapiaan rosagauranna yvauur £, KuiiMati cesmaapan napaka-
a opraan. Macanan, Toszananmaran Tpanchopmarop wmoiinza
£ =1 MB/x 6fuca, tozaranrannna £, =25—45 MB /. Jaektp
annapar (rpancdopauarop, Kabeab, KOHACHCATOP Yunpruy) Japu-
ra Moil Tozajdanrangan Keinuruua KViinnanin.

~N

4.4, Kartuy RMANEKTPHKAAPHHHT TEWHIHLIH

Karruy An9JCKTPHKJIAPHHNT TELUINUE - KVAHEKArl typaapra
OV/IHALN: MAKPOCKONMK KuXaTidan Oup KHHCIAH AHINCKTPHKIED-
QIHT 9JACKTPHK Tewminui; 6np xuucan oyimaran AHIJICKTD K-
NApHUNT SAEKTPHK TCLIWIIIG HCCHKANK  (3MeKTP-HCCHKANK) nay
TEUITHI, 2ACKTP-KHMEBHIT TELILIILLLL

MaKpocKONUK sKixarTian GUp  IKHHCAH  AH3JCKTPHEJApHERT
ACKTPHK TEWHIUI JKYAa Te3 pUBOKIAHNG YTHIIN (o=’ 07 ¢)
dudian xapakrepiaanain. Byuia KaTTHg mucmaarn Gaban AERTpOH-
Jap 3aekTpOH KYUKN XOCIWI  Kuiaum. By rtewmnanw V3 ragnars
JKUXATHAAH cO) JIEKTPOH JKapagHra Kupain. IeKTpouaap saekrp
Maiionaa oaran SHeprusCHHY Y3 XapakaTiapn naBomupa Tapya-
Tamn pa KpucTaj NawxKapaniiie Kalnukox Tebpannimny pvxyi-
ra gearnpain. Myalisiy KPHTHK Te3THKKA IDHIIraH saeKkTponap
SIHTHI2R-SIITH 3JCKTPONJapHi y3u6 unkapub, Myposzamar X01aT-
Hu Gyszaju, SGHI KaTTHK JKICMAA 3JCKTPONJIADHUHT ypuanRmn Ty-
Gbafim wonaanuw copup Gyaain. :

Bup xnncan saextp maijoniia xoijdamitupnaran Gup KHHC-
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AU LHICKTPIK YUYH MCKTPHK TCWHANMLIAATH MafiA0H KyuJaHTrau-
JRLH KHCMHULD SJCKTD MYCTEXKAMJHTHHE auukaaiiauran Karra-
Jaux Gyaud Xxusmart Kuaagd. Bynaaii xoaar HUIKOp-raaoiy GHpHK-
Madu | MOHOEpHCTAMIApAa Ba 0ab3u NOJAHMEpaapia  KysaTuauo,
£, ghitmatn Oup newa 103 MB/u ra erazn. Bup mnucan mare-
pialiadp yuyd anugjanras £, guiiviaty maiizon TVpura OCEJIHK
Oy.aanu. E; suur oup auncan (/) sa Oup muucan 6yamaran (2)
SACKTD MAMAOUHAATH KHHMATAADH TYDJiya Oyaanu (30- pacm).

DUD KHHCAL OyaAMaran AUsjdexTpHK/Aapaari QUICKTPUK  TCLiN-
Jn Tapi\;uf)l’l;ta rasg OywianFy OyJarai Texuug ANUSJCKTpUKAap/La
KY34TIAND, Oy zdpacu XyAn OHp JkuHCl AUIEKT UK &P 1ali-
ACK Zkylda Tes coAHp Oyaaiu. Dup :KHHCAN MailioHAa KON il ii-
pujaran AHINEKTpUKAAp (WHWA, YHHIKM) HHOQ SJIEKTp  MycTax-
RAMJITH MaTeplad KallwaHrnra GofaHK awac, Jlekun, ansaex-
[PHENNNT KaJUUANrH opra 6opHIN Guaan YRUHT TapkuOupa yara-
piist 0yano, rasz OYWaNKAapn coun OPTHILN HATHIKACHLA JS1CM-
FHED SACKTD MYCTAXKAMAHTH Ce3HJIAPJIH Adpaixkara nacasian (30-
paca). Arap SACKTPOAHHHT  1034CH KUUpautTupuica, mMailionuiir
TdLelp Ho3acH Kamafiiwy okuéatuia yuaarn uyKconyap coud
UsdHHO, AHIICKTPHKHHHL 3JeKTp MYCTaxKaMJInTH 0pTa Gopajl.
LeMHRPATYPAUIHT MaBJAYM KlUfiMaTirayg £; guitmaru ysrapmaii-
A, YHURE #4d1a OpTHLIN HaTHzKacla £y Kuitmarnmuir acaiim-
Al Kysatuaaan. Dy, AUSICKTPUKAA HCCHKAMKAAH TEIUMANL jica-
ECHD COLiD OyauWH Ouaan TYWYHTHPH/IALY.

Fozax ausnekrpuxaap (érou, KOFO3, FOBaK comnoa)ra £, kuii-
MATH XdBOHHHE 3JIEKTp MYCTAXKAMJIHIHTA SIKHH GYaasu. A~[‘ap
KATTHE AH2JEKTpHKLAr 63‘1,11;1:1[\";151{) TYJaaTiiaca (Macanan, CYIOK
AHSACKTPURHI WHMABDULT OPKAJIH), JKHCMHHHD 3JEKTP MycTax-
KAMJNTH KeckHn oprazu. By Kapacu KHCM TapKHOHIATH Xapo Ba
ra;;”uyw:m,i{_smp:umnr CHKNO YHKapUIHING 3Ba3ira coaup 63?413;11-[-
\cpch:‘;;CIl-iv:('ﬂ;[-H%ﬂH- "rergfzg':ﬁm. ,ﬂua;tempm\'ﬂa AH3JEKTPHK HCpO(pﬂap
4 AMPAIANHTAN HCCHKAHK  MUKOpPH Gepusiran HAapouT

L —
™

30

S
f”p 73
40 [ oy
2 ——1—\—\‘&—-____._ ey M =
/—-___- \
0 ELIERTR 4 ff’__'__‘_—‘—‘——'k____,
q /—‘—._

30- pacm. Texue Malifonga kog
JAUTaH  TEXHHK gy, Teiy-
MHIT Kyulanammyye 3

sl- pacu, 3JIE'KTp

Maii -
JNAWUTHPIAT A AALOHAAS, [KOH

= Han 300 - ¢ -

KA v 34 opragnk  usoJs

AHKKA kapa6 pan uu:‘ LA MATePHAIAz0, ':l.'ICK(T[) MycTax-
(F=50 ru). punn BEMANTHIHIE g 1T v rg
o pas y31"=iplllﬂ|1. Yulatura ia

yayti TapRajgaiuran  NCCHKJAHK MHKAODHAAH IOKOPH, . GyJaranuna,

HCCHEMKAAN Teuam pyi Ocpain. Dylaa HCCHKAHK MyBo3ana-
TH Oy3HAQIM.

Dobleengaukaan TeWHANW 3GCKTp  Maiilonlaa Koilamran mMate-
PUAHHNL KH3UI TEMNEPATYPACH YHHUL 3pDHLI EKH KYHHI HYKTA-
cdra erraunga pyii Oepaii. by Typaaru 3dekrp MycTaxkam.ik
MATEpHANHUTTHHA 3MAc,  Oanku Tallép MaXCyJOTHHHI XaM Xa-
paxrepicruracuuy Hdoaanaiin. :

HnsaekTpUKHHHT KH3HIIH OHAaH GORIHK TOINIIHII Kyuy/JadHHIIH
KYHIdHiul  4acToTacura,  MyXHT XapopaTHra Ba — MAaTepHasHHHT
HeCHKAMKKA  Oyaran uuaamananrura  ooransanp. Hecuxauk - re-
WHAHIHAATH TCUHIHIN KYYWIAHHIIHIE XHCOOJaW NI COMAa/1aLl-
THpuaran yeyauin KYpuO  uMKaMus. Bup xuHCHHM,  qusaekTpHK
Wcpodia sra AHNICKTPHK HKKH 3JCKTPOA opachra KOMIamTupii-
ras OfJchu. IJeKkTpoasiapra yarapysuan Toxk Manbalngau Kyuna-
g Gepujain Ba YHUHD KHAMaTHHH TeUNLINw coxnp OVanuiira
Kdaap ownpil nmxonn 6op, Aed dapas gmaanmus. Heenkanknan
TEUNLERUL JKapacHil IOKOPI TeMNeparypaia, SbHH HUKH YTKas3yB-
vawiHgaard Hepod Karra 6yaramuia xysarmiaan. Jusiexrphxia
ucpody G¥aazuran KyBBaTHUHE TeMNiepaTypara GOFINKINTH KYiiu-
nari whoaa opKanil auuxganaii;

Utz tgie™(t — 1)

= BT T 4
P 1,8 10i0% : e

Bynxa: & — Gepuwarau xyuaawuur, B; s — uacrora, T Ko
HUCOHI AH3AEKTPHK CHUDAHPYBYAHIUK, @ — JH3JICKTPHK HCPOD
Oypuaary raurencuHwur TeMmepatypa  Kosbduumenti;  f — -
JCKTPUKHUKHT ucpod XHcoOHra Kusu temmeparvpacu, °C; f, —
dnesTpon  rtemmeparypach, °C; S — aaekrpox losacu, m% h —

AHZICRTPHKHIHD KaJdUHANTH, M.

HusiexTpikaa a:kpajsanirad HCCHKJAHK TAIWIKH MYXITra 3JeK-
TPOIHHHE METaJd KHCMH OpKajll TapKajalH, YyHKH MeTaulTHHHE
HCCHRJAMK VTKA3YBUAHANTH AUJIEKTPHKHHKHTA HHcOaTaH HKKH-y
Gapobap oxopuaup. HuasekTpHrian axpaand unKaj uradn Kys-
Bat Hploton ¢opmyaacn opxasmun Kviinzarnua ndoaaranamm:

Pr =235 (i—1,)

Oyuga o — 9ICKTPOANAD ANUIICKTPHK-METAJ CHCTEMACHHIHT HC-
CHKJIMK y3aTi b:oati)(pnungm'u_ ‘ i,

L[HEL'I(_‘!{T})I!I{ JACKTD MaHjaoHra }I\'Ol-l.-'IaT.[JTl!pIi..'IHO yHra U'., Kyu-
Jran il TaALCHDP 31"1‘1I])li£](‘8, mMartephaJ Z\'_apopaTu ! raya K}"Tapﬂ-
G, Gapgapop TeHTANK, SBHI MATePHAJHHHT HCCHKJANK arxKpaTiil
It.l’dﬁﬂ'l'![ 1y llL‘CII'n;.-'lZII\'IIII[I[‘ Tapraanm I\""}'BBZITIH‘H TEHT XoJar 1o3a-
ra wesamit. Arapia RKywjaani U/, guilnaruraua ounpiaca, A1
YMCKTPUKARN HCCHKJHK El)l([)ﬂ"lil(’)’ UHKHIH Ba YHHHT aTpod-MyXHT-
Fa TapkaJim Tearaurn Oy3u/nd, AHIIEKTPUKHIHT TeMneparypa-
¢ Yca Oopaad. Harmkaga axucMia eMHpuiuw (kyfinm) coaup
Oynann.

Wynpaii guaund, OGapxapopdik X0JaTH derapacnnard Kyaid-
Hu s':ccu[\'u'mz( reuwnanw kywiaunw  Up ge6 Kadyn KHanaud,
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KVIMABPH. MKKH mapT 6waan anukaanann:

f Py= P |
; Uﬂ:, =45 qﬁ?‘ {48}
I di or

Bupnuuu tenrauk kywaannm Tabcupuuary 6apua ansaexTpurIap

6apKapop HULIAWHIMNT XaMMa X0JaTH YUVH MOC Keaca, HKKHH-

uncH (akat 6Mp uerapasuii xoaaT yuyn Gazkapuaann.
I0Kopuna keatupuaran renrankaap acocnna Kyiinparunn ked-

THPHG ‘llilgapﬁmn.a:
ch
. o L L 9
UT g l/jcrtgﬁa ' (4 )

Gvuna ]—=t—t0, k=1,15-10° — rospdrunenr,
a

Yw6y dopuynara acocan, aH3IeKTPHK Kanua Kanun 6yaca pa
YHHHT HCCHKJNK TapKaTHlul Kauua sXWH 6Vaca (s Karra oyJ-
Ca), U, kyunanuuwn wynua 10KOpH KhiiMaTra sra oynanm. 7, e, igd
KHiimataapn karra Gyaranga sca o2 KHAMATH Knunk Gjaa-
AH. ¥YMyMmaH osranjia, HCCHKJNKAAH TCWNINW apya MypakkaG sxa-
paéu xucobaanann, DIAEKTPoi ARIIIAA Kapuiuauk nacaiinG, Kyu-
JAHUII JH3JIeKTPHK KaJuHJAMCH OViinua morexic
Ba HCCHKJNK YHHHT YPTa KHCMHIAA 10KOPHPOK 6Y.1a
TEUHJAHL KyuJaHHWHIHT XHcob6xarura nucGaray
Maraapia pyii Gepai. DIEKTP-HCCHKAMK TEludHIHH A, LH3IeK-
TPHKKa Kyuaanniu Oepijran BakTra Goraukaurn 31- pacmaa Ky p-
caTHarai,

Karrig Au3JeKTPHKIAPHHNT  3JICKT] MYCTaXKaAMJIHTHEN  Xy-
cobaad Tomuw mypakkad OVarann cadabun yuu rtampnba iiyay
OpKadl aHUKJIall MabKYJALRD.

daexTp-KUMEBHIT Tewman,  Tewnmnnynyr Gy
TPHKAA TemMOepaTypa Ba HAMIMK nucGartan ioxg
Kysatuaazad. Byuwpan tamgap, 3301\"]‘])-1{[[}\;&}3].1‘["[
puas GYWINKAADHAA HCCHKINK XoaHcacy Gy
Jaluun CoInp O6yJaraHnna xam pYii Gepan.
uanur pyit 6epHum yyyu Y30K Bakr Ta
DACKTP  YTKASYBUAHINMK  XO#HCACH Gyygy
SJCKTP TCUHINIIA KYNMHHA oprayyg
UHHHUHHHT 0an3n TypJapuzaa
TPUKAA HULTATHIAAUran

5-606. JUAJIEKTPHKIAPY
e xycycngmApHHHr PHSHK-KUMEBUR pp

TaKciumaanaal
au. Hatuxana,
KHUHKPOK KHii-

TYPH  nmusnex-
pu Gyaran xonpa
Tewnanw mare-
A8 GOFanK ras uow-
DueKTp-KiMERyi; Te-
a6 KUinnanu, gyypgu Y

Oorang. By rypnars
Ma’repnamm]ma, uynoHYH:
Jdanu, WYHHHTIEK, pusjek-
TepHadura xam Goramg G-

KysaTy
SICKTPON Mg

5.1. Jmaaekrpuknpnp HaMJanpmy

SNeKTP usomsIyg
DOCKOMHEK X}’Cy
THO oJnL xXyc
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MaTepuaanany é
CHAITra, g1y e

KH Kyn papamapa rar-
YCHATHra &

K]:l i’;];()(b-;\lyi\;uTnaH yaura namanx TOp-
CHHTAHDHI, ~ 5phy yaunan cyB

Gyenapunm YTrasum Xycycustira sra. Atyocdepa xasocuaa Mab-
Jdys MuKAopAarit cys Oyraapu 1ouMo 6Vaain. NaBOHHHI adcomor
RAgALel yuItie XaKM GUPARCHAATH cyB OyFH Maccacl Guaan udo-
Rasaunapu. Temneparypanuur xap Oup  KiiMaTira TYHHHHILIArH
aGeomoT HAMJIIKHHAD aHBK KuiiMati TVEPH Kesamu. AGcoumor
HAMJHKHHHT XaBOHH TYHHHTHPHIL YUYIL 3apyp KH{IMATH TemMIepa-
TYpd Yeutn GUan KeCKHi  OPTA, fAbHE CYB GYFIIEUT  GOCHAM
XaM opra. i
KABOUHHT HUCOWL HAMAUSH Ky[HAATHYE AHHKIAHATU:

o="2001009% =2 . 100%.
My fr
Hopaan armocgepa Gocumuia (p=0,1 MIIa) Ba TeMIepaTy-
pacuga (¢t =20°C) mr"ﬁlj,b’ i‘/M“. - =b60% .Oyaraunna xa-
BOWHUT WaMAHCH HOPMAJ, el KaGya Kuanuaau, oyuaai wapout-
Xa cys SyrMumir Mugiopi m =17,3.0,65=11,25 r/M® 6yaa1u. Cys
yra KyTouan AHJICKTPHK OV.and, yHHHT COMHWTHPME  KapLWIHCH
10°+-10" Om-nm un rtawsna sraan. Wy cadaban, CYB KaTTHK JH-
JCKTPUKIHUIT OVUMIHIIapira Kupud GOpHUTI HATHZKAcCHAa YHHHT
VICKTPRK XYCyCUATAApHuN KecKnn ¥3raptupud wdopaan. Byuaai
Xoaar, aftliuKea, [ecHy UKauy wapontuaa (3 =98—100% pa
¢ =+30-4-40°C) Bymyara kemaan. HucOuii namanknuur I0KOPH
Ofruilu 3jickTp annapary pa MaWHHATaPUHNT HWira caadiil Tab-
CHD KypcaTaai.
Yo disaesTpurunnr cys (8xu OotlIKa Oupop CYIOKANK) Gmiran Xi-
AAMHIL - XycyCnsTh yyarahuw  Oypuaer » Gunan udogasaHaiu,
By Gypuax cys ToMumcH uekkacira YTKasuJAraH ypuuma Ba TekK-

(5.1)

JMpHAACTran TCKHC 103a opaciaa kofljaiuran (32- pacm). Hu-

SACKTPUKHUNT Xyunanuw  Gypuarn % <<90°, 0 >90° opaaukaa
Oynanu, O guiimatn Kanua Kudang Oviica, MUCMUHHD NY/raHHuLE
Wynia woxopn Oyaaau. Xyarauaiuran 103aaap yuyw 0 < 907
Xyananmaignran osanap yuyn U >90°.

Marepuannuar namanrd, Myaiisn naMJng sa TeMIepaTypara
3ra OyJaran MyXHTra 34eKTp H3OJALNOH MaTepHal HAMYyHacH KH-
puTtHica, MaLJAyM BaKTAAH CYHT JKHCMHHHT HaMJHTH MYBO3aHaT
xonatra ara Oyaaan, Arap uucGaran KYPYK AH3JEKTPHK HaM Xa-
BOra KHPUTILICA, HAMINK KHCM Xaxyn OViinua yuuur HuHra CcHi-
ruG Gopajit. Marepna/iarn HamJank MaBJAYM BaKT LaBOMHIA 3H-
Huur ryilnnran iiiMarura (/) spuwann ¢km, akcnuva, Hucdarag
KYypyK Easgmmrau XaBola mam marepraa sakT Vruwn Gunau y3u-

AR
0 :0.0.0.‘.',.0.0 S

Hamsanaawran (2) Ba

J2- pacu.
(0) AMINCKTPUK cupTgACH CYB TOMYHCH,

HaMAAUMAA Qi1 un

o1



narn gamankup (2) ivkora 6o-
paan (33- pacm).

DJACKTP H30ARUHON MalTCpH-
ajaarn HaMJauK YHHHT 24CKTP
‘ 2 xoccanapuun Vpraunuiia  Kya

L KeJajan, uynKi Xap Xua mare
PHANIZDHIHT XaBORMHT 1iCOHB
namJanrn yarapmac Oyarannang
HAMIHK  MYBO3aHATH  TYDJHYE
OVamun mymkin. Tnrpockenyg
MarepHaduHur namanrnun Ty
pH _aHlKAAll yH1 Macca opradii
5t B e tan® hbbviddn: el h‘ElD‘}.'.-'I K Exn TOnmnpril
smmmm (1) sa kyprut (2) skapagémnpa  VTHMIADHIAA Karra  axamnaTré
yijlar HaMJIuKHHUT pakT OVimuwa §3- o 2Td. Tyﬁ.umaun.n_mc MaTtepha
Tapitim, Japn yuyn xkoMdunuon wamAik
TyWynuacu KopuTiaagu, Kon-
ANUHOH HAMJBK Aeranjia, Marepuaj HaMJANTHBUHT HOpMaa imapo-
HT XQBOCHArH MYyBO3aHAT XOJATAArH KuiiMartn tywynuaagy. Ma-
canaH, Kabean, KOFO3H YUYH KOHAHLHOH HAMAUK 8% ne6 onunanb.
3nu TYSIJNIITG 3ra Marepuamiap roBak Eku Tosgad
Japra HiucOaTaH HaMJNKHH Y3Ura KaM CHHIAWpaju,

Typan AnsJACKTPUK MaTepualiapia yupaiijiran Gy nxaap:
HHHT TAXMUBIL $auasaapii (1my — HanomMeTpaapaa) xentupH
YTaMus: ;

marepuadi-

Conoazaarn  mMukpoOymankaap L1
eamonosa ToaacH uunaary mmpcﬁ"{'umumap
Toaa atpodmaary GYmankIap ) ’ 1—10

'Iyp;ln Marepnas MoJACKYJanapy opaciijary Gj'lmq:m.na 1 5
Mosekynanap nunaarn Ojulinkiap L pl 4 Rl

102108
& el VRO

CYB MOJACKYJIACHHHAT dnamerpy (0,27
K1t Ma'l'Qpliil.}JlEilJ[llllll‘ XATTO MOJeRY
puraua cunruG GOpHIIM I0KOPHAAry ; I

Arap HaMJHK ToJa EKku ;}1)351251“1(;\;“30011131; Kypiuunb typnbua.
: 3aCurg St T
XOAla MATEPHAIHUNT JHJCKTPHKANK yy d Oup Texuc yTipea, Y
waan., Hawmank MaTepuasna Xamn GYI‘}C}'ClmTH Keckl ¢mouad
rapKadca, MHSICKTPHKHHIT 3~'l‘el‘:'rp xg'clll'ifld .uo‘rczmc Ba .\-3.71_‘\_'“]14
pai. YCHATH xyna kam  yara-

Fonak, cysaa apysyap '
2ACKTPOINT XOCHI KHIanu,
NAKM KaPUIIHTHHE DacaiTupus
R N ! é Pt 106 .

HEMII S ' x ajiy «
M".‘i)_?};)-l.f‘:l-\'rpl‘lklﬂf!!ir HaMm c:‘u-:rniipygqrz)tc}munESLla‘?ac,M)' 9
ATERHAINADIUNRE HAMILKEY | Y3UCA onmpiges o s TP H305110!
Oy runiur xiucem OPKaJH CH3UB VTH PHPAHPHWN  perappa B
IM3JICKTPHK  Myxod YTHIIH TyWynunnany Bv auE
St e N0®aza Karnamugupr ACOCHE yar. y KaTTa 4
XH 5,.-;:“(»'1-1. Axcapnar MarepHaniapna g Xapaxrepncrnrac
pu Gy.aiaun caba6ay i 1a1la xapo GyanKaa”

b : Jap Ham cHHrn
JVN 103 PR )Hu r o . -
WM 1052 (S) ma ammamk () ﬂgmi Jeycuntira sra. Ma®

b ACCH MaTepuanpan cy®

M Gyarann cababan y
Yladapu yynparn GYwinKAa-

EHCMAAp g
= AMJK Tahenpy xucmah
By sca mare o Shailp

PHAMIMNT  conmuTHpM 2

Gyvrl BOCHMHHNUT Gapkn pi—p2 Tab- |
CHpHAA BakT OHPJUTH (T) HUHAA YTyB- v 5
Ui HaMJHK  MHKJXOpH  Kyiinjarnua
2HHKJJanajin:

m= flfr"_l%@éﬁ_ . (5.2) |

Gynpa m — wmacca; [l — JKHCMHHHT
BaM  CHHUTAHpHLI KO3dguuienTH,
Juektp anmapataapi TpOmHK HK-
AliM WapoiTaa y3JayKCeH3 luariica
Mprais AH3JEKTpHK/IapAa MOFQP anTiK KVimMuacn Gop namaaH-
KVPUBIINIAATT eMHPIVINEL COANp 0¥-  rau MATEPHAN COMHWITHPME XaX-
Jgain. By NoJlca JHANeKTPIK 103a MHIT  Kapuinairinuer - remnepa-
1{_apumm]ruun Ba MexaHHK MYycTaN-  Typara xapab Vsrapiws,
EaMairgnn kamafitupud, Au3IeKTpuR
pepodun kynaiiTupaan Ba YHUHD MeTaaa Omaan Oupiawianuran
KHCMILLA eMHPHJHIL COMHP Knaalll :

Morop-xauupoan, Tapkubuia Mol OVaran JOK, ueanionosa
Ba IMHMMAHPIVITAH MaTepuajiapila Te3 Ba JIXINI PHBOXJIAKAILH.
Byuzran tawkapu, MartepuaJiap cakJaHull €Kl IKCOIVaTailis MO-
Oailnnia TCPMHT Ba KeMHPYBUH JKOHHBOPJAAD TOMOHIAAN Nau M-
KacTaainm GKH eMIPUAI MYMKIH.

TPOHHK HKJI”NT U.]Z}])O[‘IT“F& l]]],ﬂaMﬂ“.H][KH” TGI\'].IIH])]EUI MBHCB-
ANAa JCKTP H30Jsiiiis MaTepuajaapiu Ba 3JICKTPOTEXHHKA YCKy-
HaJtlapu 1osacura M;[Kpoo])ra[lﬂ:—l}\map KllpllTH.‘HIﬁ, _\'J[a])” ]?E]!\‘l.’]HI‘H
1oKopi (95-—98%) Ba ypraua xapoparan (f=-+40+50°C) xa-
BO1a V30K MyaaaTt ‘\'[_[_1‘5]36 Typuaaim. Tel\'mnpl‘gna:mran MaTepH-
QJVIAPHHHT 3JCKTP Ba MeXaullk Xoccajaphiari ysrapuuriap 6Viin-
Ya MOFOPHIHT PHBOMKJIAHHII HHTEHCHBIHCN alliKaaHali. Opranug
JACKTP 1I30J41Hs  MaTepHadJaapiiiir Tabnui emMupuannra oa-
ray KapulmHrHHn OWIHPHII MaKcaania nsoJsiild TapKnoura typ-
A1 Xia GVHTHLIHA Ba 3aXapJin MOLLAnap KHPHTHIAMN CKH Hi3JieK-
TPHK l03acHra yaap Kywwiran JOK Koniamaslapi Oepraani. Dyn-
rauaap Tapkebuxa asor, xJop, cumod Kadw moianatapu Giaran
oprailiik OupHKMalapiaH TaWKil Tonail.

Z ¢y

34- pacm. Tapknubuna saekTpo-

o

5.2. TuaneXTPHKHHHT MEXaHHK Xoccanapu

Maousuion  MatepHannapian HUad YNKapuaral  KoucTpVK-
ianap Mexanpk Kyu TanhCupil OCTHAA Oyauuni cabadan vaapuunr
Mexannk  Mveraxkamanrs Ba neopmauwnscnnn ¥prawnu  gatra
avavnaTra sra. CrTartHE UV3IAHI, CHKIJINID Ba STHANMINHHET OA-
Aui Kypunpmiapn aMaduii MEXanHKaHHHT acOCHil KowynusrTiapi-
ra Gyiicynaan Ba Gyniari MYCTAXKaMJHK Y€rapaiapiumur kiiivat-
dapu (94 9, o, CH na Ilackanna ymruanann (1 TIA=1 H/M?=
=107" kre/em?).

Uysuaniard MycTaykamaliK I0IKa Bapay Ba racma Wakan-
lary pusjaekTpHRAapra xoc 6yand, Oy Marepuaanap yrTKazruy
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p3acHra, Macanan, kabedb ¥aarura  Komaanadérrawaa xicoOra

wiuHanu:
S P:l - = 3
Oy = — l—l‘d, (2, )
-
viera P, — AUVICKTPHKHHHT Y3HJANULL Jax3acliary tabeup Ky-
i, &r; F — AH3JIeKTPUKHUHED KVHIAAJaHr Kecn 1034CH,, M-,

| Ysum MallpHacHld MatepuadHiur eMHpHIHIIra Oyarauy myc-
TaXKAMJHTH (My) HU anuKAdLl Ouaan OHpra, JKUCMHHHT Y3
\ A Y
{
HucOuit ufsuaumnnnr KHUHK KHiiMaTaapu (35- pacm) mypr Ba
KATTHK KHcMJap (UHHHI, UIHIIA, TeTHHAKC) YUyH TEruuwiy 0y.110,
KafuIIKOK MaTepHadiap (.'1)@3511-{51, 91aCTOMEp) na sca £ Kypcart-
Kduy uncbaran Karra Kuivaraapra sra Oyaazn. Uynkn Kaiinii-
KOK MaTepuaqiiir MEXaHuK MycTAXKaMJIMH Kuunk Kuiivaraapra
sra. Dab3u IIACTHK —MaTepuaatapiaa {  KuiiMatin karrusk  pa
KaiHIIKOK MaTepHaJIlapHHur XapakTepucTHKanapu Gpafllll’imzl oy-
aajd, MarepnajiapHHHT MeXanlk MycTaXKamuauri Maxcyc Taiiép-
Jatras wamynaaap (36-pacm) €paa waa annkaanazn. Marepnas-
Aad - Taiiépaanainran - wamynamnap-

tafityiary uncoui - uyswanmn [ =— - 100% xam  auuKsaan .

- [ :'r_xlll'ur WaKIM yndpra g{iiuaasuran Kyu
Hynaanmun - Xucodra ouaran XoJaa

o HWTad “auknnaan. Macanan,  36-
1AL PACMAL  NHBICKTPUKHUHT  uy3Haum

| (a), cHgmImW (6) Ba srnaum (6)

ra Oyaran mycraxkamanrcin anug-
Jall yuyn Taiiépaanran HaMyHasap-
g il HURED IIakAdapy  keatupuiray.
Marepuannapumir CHKHILILITA §V,1-
. ¢ |% Tau BakTHHYA Kapwuinrn o, IOh’,Oi)u-
Aa KeATHPHaATaH  ionara VXWawm
35- pacm.  Marepuan  Hauyna- 6y2160, Kyimuariua aulKmTanann;

CHITHNT €MUPHINIIAArH MycTax- P,
KaMaurg  Oivian HHCOHIL uy3y- G == [la.
auuin opacuiary COFMUKINK; £

J—MypT MaTepHad; Z—3JaCTHK MaT:-
PHAN; J—I11IACTHK MATCPHAT,

d

¢6. pac, Mare
[atetuts ‘pafail.;lﬂpjmnp qv
JANLArH (3) Mexan Y3anaum f-(t) CH
XaHy : ’ KHIuwW (6
BasyHanap, K MYCTaxKasaurumy CHHay li)"(m)aﬂ?mar;?
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Ta):(pl‘lﬁara acocan, Mmetaagapaa oy ==g. Oyaranu caGaban
yaapia CHKMANLIAArH KYywlauiivg anngjaw mwaprt sMac., MLuzick-
TpHKAApRa 3ca 9y 7~ o Oyaranauri cabaluai MeXaulnKk Mycrax-
KaMJHK MKKaga fyHalinuia ajloxHuia-adioxiia auukaanazy. To-
AN Ba KATAAMAN AHSJCKTPUKJIAPHI CHHAWL YYYH  Hamyhanap
TaiiCpaawaa yaapaarn Toda iynamnun bTu60Opra oAnHaL. Kyn-
YHJAHK  JIHSJICKTPHRAAPHIHE  CHKHANIWTA OVJran  MycTaxKaMJaHrH
uVananuira Oyaran MyCTaxKaMmJaruaan dHYa  IOKOPHJHIH
loy < a.) cababan yrapun, acocau, CHKIIHIN iVuaanun 6Vfiuua
HULTATHIL MaKcailla MYyBOQHKIHP.

AHCMHENEP STHANIBAATH 3YPHKHILN 3TVBYI MOMEHT (A1) mwmur
Kapuwmang momentn (W) ra micbati opxaan aunkJanani:

M
Gy == _“_, . (8.4)

AKcapuaT MaTepHaIapHIHT MEXZHUK MYCTaXKaMMurs  ynap-
HHHD KeCHM 103acura yspuii pasnmia Oorauk ovaann.  Jdnsnek-
TPHKHIND MCXaUNK XOoccacn Temneparypara Xax Gormug Gyaue,
HCCHKAMK  TABCHPHAA YIUIL MCXAMIK MYCTAXKAMIHNLH KaMmasiu,
Furpockonii marepnaiiapaa HaMIuk opra Gopran capin yaap-
HILNT MCXaHHK MycTaNKamanrg nacafind dopain.

Myprank naactik aedopMmauniusncus eMupRANL TYpIra KHpHO,
Marepial CTPYKTYpacH Ba TEKWHpPHIL lHapoutira GORINK 6y-
ain, Matepnajara rabcup STTHPHAAANTan KYwlaniw  TE3JIHCH
Ownpu6 Gopuanb, yHIHr TeMOeparypaci 3ca KeCKHH KaMaiTHpua-
Ca, ARpCMHHUD MYPTANKKa O¥Jran Mexanlk MycTaXKaMaIurn Ka-
Masan, Kynruna smarepuadiap Kartra CTATHK CMHPINIHUL KyuJa-
HHOIra ara OVauwn Gugaan 6up Katopiaa MypTanri cabdad.ai, yaap-
HIHE AHHAMHK @MIPHJAHI KVuJaHimn KAynk Oy ann. :\'ial'epna.'!-
JAPHEAT JAHHAMHK KYUJaHHIIHHE aHukaaliauran yeyd ey Y PHr
JULL SFHAVBUANINTH 6KI YpIanul KOBVWORANCAnp.  JKucevuinr
YprAl KOSYWOKAUSW o, YHH CHHAHPHIITA capd sThaanuran
kvesatuudr (A) wy miem xeens tozacura (F) ofaran uncGaru

(d,.:il }I{/Mi’) opkaan anngJanain. By kuiimar noanstilenna
v l_ L

100 wI/M? OVaraun xoaia, conoa  Ba
2—5 kJW/M?% ra Tenraup. .

Cyloi ausaekrpukaap (Mofl, JIOK, KOMIayni) HUHT MeXanik
Xoccadapuin Vpraumia KoBYWOKJINK K¥a Kedaun. Kosyvmokank
Aeranad CYIOKJIHK Ba Ta3 MOJEKYJalapuHHHI CHAKHUIBAATH HyKu
Hingadamiw TyQaiinn 103ara KeJaanrak WYKH Kapuiuving rymy-
nnaann, Y o 6naan 0earnaannb, dunarux KOGYwoxaux  {(nukm
nkasannw) neitnaain sa 1 Ta.-c=101=1000 ¢IT (TIyaz) na

Vayauaii.

MHKajexcra Gop-iiyrn

v = 4 kuNemGTUK KOBYWOKAUK  nelinaanu  pa Croxcaapia
1
Ynuananu,
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5.3. HduzjexTpUkHUHr (H3MK XoccanapH

JLU3NeRTPUKHHHT 3UYJUTH | HH S Maxeyaot Taifiépaaut-
Aa marepuadra OVJaran SNTHEKHH, VHIHD NaxmMu ¢k MaccacHHH
aHHKIAW YUyH 3apypaup. 3HUWIHK KICM  MaccacH (M) HHHE
yuuldr axmu Vora wucbatu oprasil amnkJanaiu;

= '{—[ Krim®, (5.5)

G:;}:'auzjx marepuadiapia 7 == (0.5—15) 103, AHONTraHHK
sca Oy KuiiMaT Oup 03 OKOPHPOK: § = (2,5—4,0) % 10° kr/s®
MartepHaJHUKHT THTPOCKOMHKINTT KHCMITH (HaMviians) vanjavM

7 - + J

BaKT CYBMA YWJIad TYpHII OpKain aluaanagm:
, Iy, — .
u{; s ! 2 i 10 g
— 1009, (5.6)
Oyuna m, — KYPVK HaMyHauuur
Cy

Maccacit, r; m, — nayynatiugur
BAA MaBAYM BAKT VULLAHTAHARNL KCfUury maccacs, .
KaTTaats AHSJACKTPUKHIHE HAMIA MHAAMAMAMCING 6k
Aatifa  cpiram Oepaau. Kynruna ausaextpuxaan MabiyM napa-
AMAIa FHCPOCKONHK OVIrant cadaduan 3o X AR M S
l{_i-IJi]!IiL‘..'IiI% S0AAUNSANN naMian XHMOH
Maeanuiaay HaMAaHKLayg XHMOg KHaHUu, UJH\I
H30.1ALs OYULTHKAapI PHEPOCKOITK OyaMaran : CKIi Kay rurpoc-
KOMNK KaTTHK  CKIL CYIOK JAMIJCKTPHK Oliian Ty;]m.-“-,lq;““gj),‘,)\v_
JHDPHIATANL MATCPHALTAPTA aBBAJNCA HAM CHHIMajf .\;a;:'{ 4y ,':".[
yrramlan cynr oy xXocca emouaawa 6opain. Babay m:n:-}['l H“\T
MaTepHaAMLIAp Y3Ura HaM oamaiiin. Macagay, mmmup;i-{.(I-rf!m'“.lm
Mapaa p KINMATH y30K Bakt V3rapuai TYpai '1‘0].,{. wl i\mp_
piiiran Marepuas (KOF03, Kaprom, Maro, hc;i;uo's]oﬁl)t-”[,:l AH,I”"‘;;"”'
P KHAMATI &cra-cekun macas Gopai, IEJllma_'L:iI)lL.[“,.”f',;pjld” o
OH WUMAHDILITAN Rallllit KOFO3 (KaAPTOU) 14 xay [ 2 AarH
piiaira acTa-Cekun cuurud 60paii Ba Maniyay Bagonal A i
KUHMaTH HKKaJla Korosna aespan Gup xyyg }\'-l::‘i\m%-‘-‘dl—l-}}E—-“" 4
Ad. Xaso OVuwmugiapn 6Varan sa WA Ay c\ Ta sra 6iaa-
MYAAATAH HAMIMKKA Gaprownin 6V.au, yaapaa F_.IclT.(IJT.-'l.d}J KlCKa
pyx‘r WHMAIDIITAN MaTepuasaapra uucoaray m,\—o“";ﬂ hﬁiﬁﬂ““ h
.'lstlmmmﬂ XapaKTepueTuKacm 'i,"srum‘np.\[aé-'LI"\H L e
HAMJIHR TaBCHPHHN KaMailTupum Makcajnag 1111]\}3{11
AaH TaWKAPH, JOKJall yeyamaan xay (bofizamange.
WHMAHPIVIFAH JKACM Kaunumirn 0,1--0,2 vy au s
aan Koniananu. Jleknn 6y yeya manang 800,
HH oKJaMaiii. ; 9
.}33?.@1[ lil‘ﬂlx_ﬂpi-r, (CHKIU yeyan épaayia
KaTuHANTH 1—2 MM Gisray N1acT™Mace .
Hajtu. Bynnait Komravammer mexap E
KOMJIaMa Mexaitng LMK, xap

AHpHI yeyania

K-

MK Mare-

caraa Ba
PHIL veyp.
A Byjiag
0K Katigyg Cm-l
nan OPTranng van-

CY 103a¢cH
Tavacy gy

aH Kornaa-

MYCTaxKaMIHrHAa) JapH  JIoK
TH YCy/a Maxcey. T A4l alUa Koy G- iy
YCY MAXCYMOTHU XaBo Hamiury 0% r VDI 6¥namm. Ciur-
HIDONUIH XMUMOS KiJagy ° %4 SYaran xoana

1apia
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‘MaxeyJ0T 103aCHHi KOILIaw yeyaaapuian Oupu nuies Gep-
aaiurai losara Ttafiépianrad KoMnayua Kviimwm ycvauaup. bBynna
LOTAJHUNE TAWKH KICMHPA MOC KINBO Maxcye KOJHD fcananH ba
yHra CyI0K Xoaaari miacTmacca TYaanpiniaan. Macajian, SnOKCHRL
crmosacnian taiépaanran gomraMannir Kaanaurn 10—20 MM xu-
Ju6 osunann. MaxcyJoT 032CHHH HaMJK1aH Myxodasa KuJanm
yeyaaapuaan Gupn  Gyumankaapui Tyaanpnwip. Bynaa Tafiép-
JaHran MaxcyJoT CYIOATHpHIAran KoMmnayoara 0oTupinb oanuanm.
By veya ansaextpukaapnu 95% raua maMmank TabCcHpHAAH XHMOA
KHJanH. :

Bapya Xo0aaapia Xam KHCMHI HaMJNKAAR XHMOS  KHJININAA
oprannk Matepuasiap kKyanasunaan. By marepnasinap rerpockon-
JNK XycycHATHra sra Oyiaranu yuyH Vsiiian HasmIHKHH YTRasals.
Mcranran Opranik IH3JIEKTPHK Kaniaiiinp MHKAOpPAa HaM CHHT-
JipyBuanJnKKa ara.

Baban opraiHK ANJIEKTPHKJIED YYYH HaM CHHIAHPHIN Koshpu-
nHeHTH Kyilarnuanmp:

Mapagen . . . . . . . 5-10 —I%%
ToanITHACH . . . « o« o » 3° 1071 ¢
2noKeH cMogacy . . 5-10 "'9. c
Hedtan Gutym . . . . - . 1- 10 % ¢

OuzackTpikin namankjial  HILOHWIK XIIMOS KHJHII Makca-
Iuia GOCHM OCTHAA Kyiinw ycydaH Kyunaunaain. Hynku 6y ycya-
Ad OAMHAAUTANl KOMJAAMAlMHT KAJHHJANTH KaTra KHiiMaTra sra
6V1aan Ba MaxCyJOTHM HAMJHKIAAH XU XHMOSl Kmaamw. Arap-
Jid XHMOA KONJamacijia Aap3 EéKH eMHDHAHU colup G6yaca, raM-
JUK KOMaama Hupra Teala Kupud Gopans.

Bakyymau 3uuaam yeydanjaa XHMOs KHIHHAIHT2H  MaxcynioT
MeTada KoGHKKa KOflJallTHPHIAAH Ba KOMKOK 6HMan Kaplwapaa-
paan, Meraja KonjaMa JAH3JEKTPHKIN HAMAAH ablo Aapaxana
XHMOsl KHJaan.

Koros H30JsIHAAN I0KOpH Kyujdanuuuin Kabeanapun namaan
Myxoaaa Kuaaanuran Xumos Komjiamach cH(pATHAA B3OS 1032-
cura yaJayKkcHn3 Kolulanaauran Meradil (KYpromun,  aJl0MEHUI,
nysar) Komjama HIIaTHIaLH. by xonaamaJiap H30JALHS 103ura
Maxcyc npeccaapia Komianaii. DUeKTp MallHHAJaPHHHL H30J5s-
nMgcH HaMJAHK TabCHpHAAH  JOKJALL, IJ.II!MILHPHUJ Ba Komna'_y}m
KyfiMm ycyaJiapi OpKajdH XuMOsl KHJIHHALH. Y3IYKCH3 Hllainn-
ran  SACKTP MAaIlllHACH HAMINKKA 4HLaMIH 6ynann. By, mawn-
HAUMAT MYTTACHJ HII MOOAIHKIA KHSHIIN HATHXACHAA H30MMIHI-
CHHMHT HaMJauMaciurn OHJan TYWyHUTHpHAAAH. Y30K MYAAQT Hil-
aamaran  (ombGopna cakJanram) sJexTp ABHIaTequ GKH remepa-
TOPJAPHHUHT H30JsUHA  X0/1aTH TeKWHPHAHO, 3apyp xoaaraapha
yJaapHulIr H30J41UHACH KYpHTHJBIIHN mapt.

JivanekTprkaapHuir MCCHKJIMK  xoccaaapi. T H3JeKTPUKHIIT
WCCHKKA UHAAMJAHJMCH YHUHT MYXHM Xoccadaphiaan an[{m!p_“ﬂu-
3eKTPUKIGHT HCCHK Ba COBYKKS UHAAMJIJINIM, HCCHKIHK VTHA-
ayBUARJNTE BA HCCHIAl Kenramimi YHHAT HCCnKJAHK Xoccaaapu-
ra kupand. AHOprauux AMSACKTPHKIADHHHI HCCHKKA UHAAMARII-
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;ﬁmi?:n::;;[;r;320;[:33:5;?]Eg);ia(,tqo o) K;H’EI'IMC!T{lfli)lflilillr Yara-
K2 SHAAMJAIAHCH  yAADHUIT q'»'rl :. s nfl.mU\.Tp,m"Mpm”ir REChY
N p'_' YSHANUI BA STW/LE opKaak EKl
PLAA AUIACKTPHKKA  urua Gorupnd KipHw OPKAJIH  AlHK-
mqr?:ﬁ;”&:ﬂc MaTEpaMtHIr TeMneparypa TabCupHra wnpamin-
el ‘KHFKa u-f{;‘?m_" OpKaan xam anngaanaan. By yeyana momem-
ety MYLLATAA HCCHKANKKA 6apAOULTHANTH VHHUHC MeXa-
ety AI‘!C{L:::;IT&:![;[PLgarapuum.ra Kapal auuxjauany, Husnexrpuinap-
Al é.-K”\,L H _IoMIIAu TeMuepaTypacH Kusipuaran HaMy-
Mﬁaﬂ;“ p AOHpan Mabaym kyu Gniaan TABCHD ITTHPHO aAlHK-
f)}.ﬂgn-;."l:ftm:mﬂr YaKHau TeMnepaTypacH YHHur Xapopatumu xi-
Z‘;‘;:: C(J[O;[:r’nﬁ AYP ARUHNAUTHPHATAHAA  CYIOKAMKHHHT xapoaarH
~ o0 KeTHUIH GnaaH anugaanami. ‘

| CyloRamknunr  aganraganmu TeMnepaTypacy
PA4H CYIOKIMKKA ananrauu AKNIAAITHPIANAE Viyyr
OHIAH  aungnama . Cylogauknir  ananranapyy,
CH“YI-VIHHF JaKHaur remnepatypacnaai GupMynyg OKOPHAND. Bvi
Jf:;i:"—‘\‘]ﬁpa‘!\"l‘(‘pl‘lcﬂl[{&.'IZIp 'rpa}icq)op.\tam_p MOilil By ;-;Iiill.[.thl[:'c;iiiz-
“p'{LP cHaTHy aHHKJAAUIA KCHD KVananmaany.

. CLSOMAUUMAHMHT  KOW3 I TEMNEPATYDPACH kHeMyyy ;
CKH Y30K Mynaarau kuaumra UHAAMIAHAH Hyg Te]([[ij}] sl
amjlg{ranaﬂﬁ. TIH3ICKTPHKHIHT  KH3H N MoBaiinupg Q,P:[”' OpKa/u
f?:cnﬂgf?;?-p”m S iatld 6\.11 o by X01aT usonsINY MaTE[;iilrznr:(fl::Ti:;
AHK TanCUpHAA SCKHPHINH Aefinaan. Bypyaj Shieii (-
AI0JI03a Ba' JoKJAHTaH JKHCMHHHT KATTHKAHDT g oo CHpHIL 1e.-
WH €Ku yHCM 103acH/a EpHKAAD mnaiino OV 61Y_D'Tm1m.: opTH-
HALd.  JIH3JeKTPHKHHHT  HCCHKJUK TABCHpPH Y a‘l’idld!l GedrHia-
"I Gop TaiiépaaHran XoJIaTHIA HHCGaTay g,SrépHmﬁKHp.Hum yHuur
Aadanu, ACHCMHHHT 3CKHPHII MyanaTH (%) _ Hra Kapa6 AHHK-
Kyfunariua Goraauran: TeMueparypa Guaan

TeRIHpuadT-
eHHO KeTHuIH
TeMueparypa-

[Ilr:i
, it B, (5.7)
Oyuna A, B — Oepuiran pg
A, H TEePHAIH]
BCKHpHmura TAANNYKIH ysrapMan Koaq){cg;u:‘:gcﬂli'?ﬂx. Ta-bcﬂplfﬂa
Flecugauk Tabenpuiary 3CKupHm Yh (ymlfrwidsp'
JAPH, MEKTP MAMLOHH, Mexapyy KyUTanum i %d HHacpuia) Hyp-
OCTHAA Te3/AMAaH. Bd omKa 'I‘a’bCI'{[)J!ap
DJIEKTpP -MAaIlHHA Ba alnapariapumn e Ky
ram X0AAa AHNIEKTPHKHUHD Heeyy (K¢ 3
: : ! WIHKKS unpaMaunuruyy . :
;[;KN;'JI:’?P:L Ygapl—mur NaXKMH Ba HADXHHH GupmyHya Kam 0"[1!“'”'7”“
TéﬂH T.'”‘)'/ CaM'O,J:!ETCOSJIHK Ba paKETaCOS.TIHKILH e : a”THPHUI
1H, Tp: u(l)f)pmdxopu Ba 0OWIKa uxyam, KyJlail acq TP Anry-
TaHepJammna Kylla Ky KeJlajH, ¥ ac 05‘.‘/’CKyHaJlap
IF'OCT 8865-70 na Xankapo ane;
catManapura aco FTPoTexttiikg g
mm-{a“i’ Call, HopMas Wapoiryy ML g ACCHSCH Ki7p-
Ba alinaparnapy H30JIA Uy MaT(‘pua.—jl-](:m”'a” MEKTH Ma-
B! CHADHHHNE  iops Hiy

BBATHHH j?srapﬂ:p.wa-

TeMncparvpanapn NCCHKKa unlamaniank 6yinya 6up mneua:cundgra
6yanuanu:

Meenrka upaamanans cundn . Y A E B & H C

JKona  wur o remneparypacimr _
5B :loKCpH Kmiimatn, °C . . . . 90 105 120 130 155 180'>180

Cunk waponTia BUATHAALNTAH H3OJSIIHS MATEPHAAUHHET CO-
BYKKA 4HAAMJIIITH XaM KaTra aXamustra sra. Ilact Temneparty-
pajaapia, oiaTia, H30JIUIS MATEePHANLTAPI 3 AHIEKTPHKINK XyCy-
cusraapini sxugaian. Hopyvaa waponria saactux pa sruays-
uan Gyuran Marcpualiiap nact tremneparypaiapia (—30--—50°C)
KaTTig pa Mypr 0376 Koaaan. By 3ca Kywianum T2beHpH OCTH-
Za OGyaran MaTCpPHAJIHHIT CHHULI (eMHPUJNUIN) Ba YCKYHAHRHT
HUJan 9HKHINTE 0180 KeJHIUN MYMKHH. /

JKneatnnnr HeCHKINK  JTKA3YBUANIITH  HCCHKANK TapKaJiIn-
Hunr 6up Typumup. JUSJACKTPUK H30AAUNSICHAArH HCCHKANK YHEHT
KH3Hran KHCMHAAH COBVKPOK KHCMEra €Kkn TallkH MyXHTra rap-
kanany. JHOACKTPUKHIND HCCHKANK  VTKA3YBUAWINTH  H30JSiH -
HIHE HCCHRABKTAN TEeUNNAHILIra Ba TeMmneparypa 3apOura uucOa-
Tan WHAAMJIHIITHEA TaheHp KVpearal.

Anemunnr AS j03acuzan YTYBUI HCCHKIANK  OKHMHIBHT KyEB-
Bati Dyphe TeHrmamaclra acocan Kyiimiarnua Gyaann:

arl , o
/-\Pu=.i,u('}7"“/\5 (5 8)

Oyina 57— Temmepartypa rpaineHTH, °C/M; 1, — HKNCMIHIT

HCCHKANK yTRazum koddduunentn, Br/mK.

Nuaaexrpukaapaa v, KioiiMaTH MeTas MaTepHalIapra Huc-
Garan anua nacranp. Fomak Ba O6Vaukaapu Kyn Oyiaran JHEICK-
TPHKJNApAa  MCCHKAMK VTKasuul KOIQOHIHEHTH SHI KHUHK Wiii-
Marra ara GVaub, yjaap WHMAHPHAVBUR MOAja Guaan Tyaarnaran
XoJaTaa Maskyp Karraanx kuimarn Yeamn (3-xapsaa). Kpue-
TaJs AMIJEKTpPHKAApAa %,  KuiiMaTH ‘aMopd AusjexkTpHKaapra-
rura nucbaran karra OyJaaju.

d-mansan

Bahan apsAeKTPHKIAPHHHT HCCHKIUK Y¥THKA3HmM Kospduumerntrapu

' Matepnas Ty B AM-K) Matepnaa II Ty BT/AM- 1)
{ I rH 005 Ynnen 16
éi:}?m(wplwnmapﬂa ) 0,07 Creatut 2_2
Koro3 0,10 I'nran xymoxcnuan 6,5
Jloxnanran mMarto 0,13 Kpueraam xsapu 12,5
Texkcroanr 11,35 Amosunsnit OKCitm 30,0
Cya 058 Marnnii okenan 36.0
Ksapu 1,25 Bepunaanii oxcnan 218,0

JlnanexTpuKAAPHUIT  HCCHKANKAAN Kenraiinung, 6omka mare-
Plampap kadwu, YH3HKII KeHralinlIHunr remueparypa Ko3@guun-
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CHUTH OPKAAN auuKIanagu:

TKl =g, =14 —1 9
t K™ {
0 L de
Pratux  [uay 1K)
san) awsa toxopnt o P ARODrauKAapIra wncatan
KACMAan Hcai}[r?lil ¢ ra sra. Illynupr yavi Xam
Kam yarapypuay [a h'i§l-i:1ap TeMilepatypa “Sf"si‘apu'uuma
J ¢ KHHMaTy OWJIau axpanud Typamsm

8 4-xanBdd
MK T2

P 9H3HKAK KeHrafimmusuyp Temneparypa oo dH*

(4- wak
artoprauik
VELERLE

Bawau nusnexr

Luentiapu
|“4‘..‘!!.1'HII-IR 'Y __—-—-—-—-—-_-_“__._./
7y 108, ) Mareguan a,-10% <
L il e
- ; _‘_-—‘~_‘~__‘__— -—.-__'__/
{Tlo MO A0DK 235 i
OIABIRHAX A0 pU no"”ﬁ““”"b‘lmp“"ib'
MAACTAHK U 160 Cpthy ik oo
:.l[mmaumeu 165 EHOKCHH KaTpoun 55'0
sl 10 ii; a7,
H(:;‘(J;ﬁ:mua B 120 Cumﬁ(l 7 3
FE oot 115 Cigh g M [ttt 70
g VHTETPadTOPITH A0y 100 TH()JI i
O': ) e(‘- ],.
i nczf‘pon 68 numﬂ 23
0.IuMETHAMETAK DU IAT 70 apnfrl::m a e
‘an ksapy 0,59

5.4. IOKkopu aueprusaum n

: YPaaHuumuy
XOCCANAPHTA TABCHPH 1HT Ans

IIEKTpHx

Paano Ba auektp ANNAPATAADHHHEL  Kyiiuuuri o s n
AUrat JAHIICKTPHKIAD Y3IYKAH Ky y3“)’lic1-:3vil.“dd uLu;ta'erl'}
TYNKUHIH I0KOH SHEPTHSIIN HYD TabChpha Ggfﬂa‘PIP“,{NC‘fYJlﬁp cnr
PHBOAIANNIUN paKeTa Bd KOHHOT TeXinkachga 'luliu ?KHHM“['.I/H;:
9JCKTPOTEXHHKA MaTepHANIADHHUHT 10KOpy 31'iepm;1j:;:ﬂ”,[?m“,'}l{.
THB HypJAaHHIl TabCHPH OCTHAA OYiHuMny TaK030 araiffmﬁjr
HHHT YUYH XAM MATCPHANIAPHUAT HYPARWNIIa, suu panyars-
ra quAaMJAHJHTE (IH3JICKTPHK Ba MEXAHHK XYCYCHATAADHY caK”
A4 oJAHUIH) MYXHM axamuarra ara. Macanaunpr ()OI.LIIE:)EI Tc‘;-u(;‘
HHZAH Kapajca, pafdauls TakCHPHHH TEXHOJOTUK Kapaduma -
JATULl OPKAJIH FHIH XOCCANH MATEPHAMIAD XOCHI KUIHHAAM. By-
A4 Masyd ycyjuaap ounan  oaH0 OysiMaiiiural Ho€d Xoccasy
(loxopH MexaHHK MycTaXKamJaHKKa 3ra Ba uccHKOapaow) mare-
paaJjap BY:KYAra KeJTHPHJIANM, i

KopnycKy/sp HypJaHHIIra Te3Kop €KH CYCT Xapakarid Hefr-
pousiap, sApo OyJaKyasapi, o-zappava’iapi sa B-uypaapu, Tyi-
KHEJIH HYpJaHHIIra 3ca 7 -HYPJA4pH Ba PEHTreH HYpJapH MHCOJ
6ina onanu. Hypnanum uetencusaurn Br/m? napaa yavanagu.

Marepuas 103acHra TabCHpP 3TAETTdH HYDJIAHHIL 3HEPTHACH-
HUHC MaTepHas Huymra CHHTMHO OOpHUINAAry cycraautdiid Kyin-

paruy KoHuyera Oyiicymanu:
Pr== Py €Xp,—pX), (5.10)
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Gywaa Py — marepasn 103aci AKHHHAATH MYXUTAACH IHEPTHI, X—
HYPAAUHLEIHIAD CHECHUIL UYRYPJHIIG o —— MaTEPHALAA HYpPJAHLd
cycainmuny xucobra oJyBUH KOS HUHRHT. i 5

Ouuuit  MOLAaKap YUyH == Ad7e"p oyaub, Oyuaa & —
Hypaanuun TG  Y3YHAHTH; 2 — 3IJeMEeHTHHHT A'l_et-me;:ees
wagsaauiare Taprud coHu; o MCHCMUMHD 3HWIHTH; A — 0po-
HOpHOHAMIHK  KOI(PPHILHCHTH.

J{uesMungr gyp IOTHUIN YHHHC - Tyswiuiuira, tabuatura  sa
wypaann cudarira 6ok, Hypaanuul suepriscuuinr cotuuii-
w sondauu  (Huxu GorodapexT) Ba aToMJapHUHT FajdacH/a-
piwe xucodura coiup OFaann. H“ypﬂamim TabCHPHAA MOJICKYa-
JAapiie Kaiira Tyananuin sa KHMEBHIT pearuust pyii 6epaﬂn.!l-10f{~
jaupw Kapatui SACKTPOHJIADHHHT OHIIT OKHMHUH KCATHPHO . dit-
Kapid, KuMEBUil GORJMAHMIIIADHINED YSIWIIUH BA CH/LKHUINTA €Kit
3PKUH PAAHKAAAAPHILIT XOCHL Oy/utira oaHb KeaaLu. SNEKTPOH-
Jap 3ca HYKCOMJ Kofilapaa TyNVIaHaLH.
©Qpragik KHCMTA HYDJAAHHI Y30K BaKT TABCHD  STTHPiICA,
yuwia emupant coitp ofuanin. IOKopH SHEPTHAIN HYPHUHE KHC-
%2 MYLLATIC TABCHPH HATHGKACHAA JM3VICKTPHKHHAT  KHMCBIHI,
GusiK, MCXAUMK Ba iekTp xoccadapi Yarapaam. JH3MeKTpuKKa
HYPAAHHIW TALCHP STTUPHATAHLA YHHHT 3JAEKTp YTRAYBUAHIHIY
MALJAYM cTawdonap Xodatraua oprasn. By Yarapuin - pasnamia
wuredcnsatrn onaan  anukaanaan. Hypaammir Tyxratiica, | nu-
FACKTPHKIIUT MCKTP YTKAZYBUAWIHCH V3HIHUT dBBAATH KHIMA-
Tirg Kailtagu. 3-uypu TabCHPiAA TO3A [OJAHCTHPOAAA P iHIMA-
THHOAP BakT Oupauruaa yarapuiw 37- pacmaa K§pearuira. Xa-
paKTepUCTHRAra acocalt AHNICKTPUKHIUD KapUIILIHTH '_u}-p.rlam';'m
TABCHD BAKTHHIHE MabAyM KHiiMaTaTaua Ka_\mnuﬂ,‘ cyurpa ‘H}l)-
JAANAW TABCHP Kyul OwWipHarania Kynasuh. Hypaanuui iccHg-
JMK Ouian GUPraakia TALCHD STTHPHAraHAd [OMUMEPHHHAr 9
guiivarn keckns ysrapami. Cudarim AHINEKTPHKAA TEMIEpary
pa oprTuunt Ouaag p  KHiiMaTH pichaTal KaMpox yarapaiu. Ma
cajan, HOPMAA WAPOHTAA HYPAAHNTAH BA HVDJIAHMATAH HOAHITH.
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37- pacu. Coth noaucTapoara  Hypu TabLUp STTHpHAraHAa  COAMUIs

THpMA XAKMET KapWHAMTHHANT BAKT Oyfuua y3rapuring »
@—uyp FabCupu KYHLHS, O—UYyp 1abCHpH BY4ilte
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Jen p KHEMaTaapunuur mnuctarii 104 ra teur 6yan6, Temneparty-
pa 90° ra erranna yuly nucbar o,/p, 210 Taua racasii.
XO03Hpru naiiraa AHSICKTPHRAED  HUIIA0  WHKapuu - TexHon0-
FHACHAA DANHOAKTHB HYPJAAHHLI TaLCHPHLal doitrananmanoxna.
Macanaun, wmyaiisn WApoNTAa  T-Hyph OHJan npon Gepnanran
TIOJTHSTHICHHUHT HCCHKKA uUHAaMauaury 160°C nag 9250°C raua
OpTHO, YHHHT AM3JEKTPHK Xoccandapu Tyaa cakaannG KoM an.

6-606. DHIIEKTPHUK MATEPHAJJAP
6.1. Acocuii TYWYHYATAP

Wzoaauna marepuaaaapy MaxkMynnan nGopar NCKTPOTCRI-
Ka TYSUWJIMACH 3AeKTp u30A8ullscy 06 aTallagn. DuekTpotexiH:
Kara oui 6uPOP-OHp ycKkyna, ac606 pa Tysnm(ta.uapnu 1:30?iﬁﬂ”ﬂ
MaTepnaIapicHs TacaBByp Kuino Oyamaiian. dyp O ;moﬁ-
JIAHTaH SJIEKTD SAKHPHIN Xam ICKTD . YTKazruy pa 1]30}]?””’]51
MaTepHaJJapHcH3 j{f“"”S Oy uimaiinn, SJIGK'I‘]) H30Js1 HscH '1:01' oK -
MHHHHT KepakJaH Hynaauin Giiinga YT Ta'[;nllllil*lal']'l;i ¥

(msaekrpiraap) arperat

DUEKTD. H30ALHS Martephadiapi
xoJiatnura Kyp,:,l ras, (:3"10[\' Bd l\:Ei'i'TllK_ TprIapra 63';-‘;”_[”.‘}1” V’i'ip’
HHHT HUHAA KaTTHK Xoaaraaru MatepHaanap ayr 1(",‘ g
KuméBnit Ty3nanwmnra KYpa u3oasuug MaTepnang g 40, Rpanii.
Ba, anoprauux TypJaapra Gyauumany. “BH

Ilu3eKTpiKIapHEHT busnk pa KHMEBH}
Oepuiuga ynapuu Kyr6am ga KYTOcus Typag
Kyr6au AHSJICKTPHKAAPAA  MOJCKYAanny
MEHTH HOJAAH (apkan, Kyr6ens
TEHTLHD.

Ongma, ARSNCKTPHKAADHHHT ¢q
JHTH VTKAsTHY EKH - sipuM )"zrlcaarn.map]mm S8
YTKA3YBYAHIHIHra nucbaTan xyna XaAM KMypg Cg-.l,Han
A1 y1ap 3J€KTP TOKHHN YTKasmaliny, peq xlic06¥q|]
Kil, NHJIEKTPHK 3JeKTp MaHnonura ;r\-m'.'m-d'mm];,;ma.ﬂ”--’ Baxonan-
MAMAOHH| DABCHPH- OCTRAR GfcA Yy Famn it e ]“ CKHL 3acKkTp
ZOpAa 3JEKTD TOKHHH YTKasami. By qou K”m]qf}-i’p RIUHK m -
o7 C T ~ z < \ M , acoce
:_)‘.}[ﬁ}{'r]:géhllﬂﬂ[ ﬁcugmlmﬂ-ipma Kapuwianry Ba-1\-\,1”13“:”md(“?9?“’ N
]]?a fupm Fﬂ”Km?}él)a-’l”- Onarpna, J1"3~’101<T[151KJ151D1-1Hm‘* co.ril':;;\'ja:ma_
Kap M MM Lan JoxKopy OVub, axmwmn nusiex THhbe
Aa Gy xwmiimar 10'® Om.y raug eTanu. ‘ (CRIpHE

SNeKTp uzoaanHy Marepuaanapn cy '3
na, 3JeKTp Mainna

! M-Ba KaGeny y;
i Ba annaparaapug H30a59T0D &
JEKTPOTeXHHKara oy ’ il

pHilAA KeHr Kiyaamja

4" Oouga acﬁoﬁ—ycr@-‘ua.ue:p
ﬂn:—meprx-rmapﬂaH

Xoccanapura Gaxo
Pra a;parupnann.
P nonmpi AeKTp Mo-
,‘lll::"»’l(KI‘Di[l\'.’!Ell).’la 3ca Homra

JIHUITHD ) 3
1pMa IEKTp YTRazypuan-

PMa snexTp
Arannury cagas-

S sy -
WYIHErex

KVaaanmnany Hllixag

XanK Xyikaaury

: 5 o 5 na Tt
ig;{}}fmrm}gg.iCyHrrn naiirnapna yaap =1??§(§)Pa KYNpoK dojipa-
Pa TysmaMacn, -AaTynknayp HIA a6 T8 Ky‘mi‘l'l‘upir-m; ;
MOKza. ot MRapupa v 11 i
A Y IVLE -
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6.2. Tascumon anaAeKTPHRAAD

[as Xosartumaru AudACKTPUKIAPHHHT HOPMAN atmocdepa Go-
CHMITArH 3ICKTD MYCTAXKAMJHTH CYIOK Ba KATTHE AHIACKTDHK-
Jdapiuknra uucbaran anua Kudukaup. bup xun wapoutaa 6yaran
A30T Ba XABOUMHC 3JIEKTp wMmycTaxsamjuura 3 MB/m, 3saczas
(«asextp» ma «ras» cysnapunan oanurau)uukn 7,5 MB/u 6yu-
ca, Oy Knitmar KaTTHK Au3JeKTpukiapaa  20—500 MB/m arpo-
$uga o6yaanu.

Fa3.rmpunnr acocHif  XycycHaTJaapumaau OHpu paspsn conup
Gycaiaan cyur, yaap Y3UHHHT 3JEKTp MycTaXKaMJIMPHEH KafiTa
Tuiaf osmanp. a3 GoCHMUNN OUWINPHE, YHUHT SACKTP MycTax-
KamJuraun amua Kyrapiuur MyMKnu. AKcapusT 3JeKkTp ammapar-
JIApIt Ba YCKyuaaaphaa, s7eKTp y3aTrHuJapH Ba NoACTaHuusAap/a
acocuit nsoasiuia Basndacuun xaso 6axapaau. Fasnapuuur anextp
MycTaxKaMJAHKHH KafTa THKJAaW  XYyCYCUATHAAH XaBOJH Ba 3Je-
rasin BHK/IOUATeMIapaa (ysruuiapia) Ba Gollka 10KOpH Kyuaa-
HHULIH 3/eKTp annapataapnga Qoiinatannaamu.

[a3 xyna enrun Ba wy Guaan GHpra xyaa sIXUIH QH3JCKTPHK
Xycycusitiapra sraanp. [az vaiykcensd I0OKOpH KYYJaHHUI — Tabeu-
puna Gysranga Xam 3ckHpMaiinn Ba V3 xoccasnapuin  yaraprup-
maiind. Tabuaraa yupaiiauran Ba maxcyc wuiiad _UHKapHJTaH
rasnapuuur OGP KHCMIUTHHA 3JeKTPOTEXHHKAAA  KYLTaunaamu.
DUIEKTPOTEXHHKANA K{JJanasuran as/lapHURT  aKCapuATH KyTo-
cus Gynanu, Kenr TaprKaJjarad aiipuM ra3J1apHUHC dCOCHMH Xocca-
MApH D- KANBANLD KeNATHPITAN.

5-waasan

Alipam rashapuuar acocufi xoccaliapu

TaGnarpga 3HC KYn Tapkajdran ras XOJAaTHAATH JHAJEKTpPHK-
apra xapo AKKOM MHcoq Gyna oaanu. Bapua snekrp Bl h
YCKywa pa anmapatdapu acocall XaBO MYXHTHIA iofiallailH.

yuna xago acocHii uzossmua Basupacuuun Gakapagu. A30T ra-
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K¥pearkuy Xago AT\'IJ,T Bu:l?iplnn C}Jlbc[:‘a:l rf{f:"ﬁ IE\[vSu ARrruu
Monexyaap maccacu| 28,961 28.013 | 2,016 | 146,05] 4,003 | 20,183 | 3995
ifféi:farl? THPITY 290 | 774 | 204 | 2003 | 42 | 272 | 875
Suuaurd, wr/m! 1,29 1,25 | 0,09 | 6,39 | 0,18 09 1.78
Cyogang xonatuaa-
oi swannen, wriwd | 092 | 0804 | 0.071 | 191 |0,195 | 1200 | 1.4
HMecugmue  §reazui
wonio | 200 | 210 [ 160 | — [1a20 | 455 | 162 I
Jlunanme Kosyur-

5 ¢ 10 18 9,5 15 19 30 21
xogaurn, klla-c i 191 L85 3,07 Lo o o
f:!:;:;ﬁ:{t;::z:tru S 1,00059 [,0()058*!,00027 1,00091(1 00072 — |1,00056



BHHHHT 3JEKTP MYCTAXKAMJNTH XABOHHHT SJEKTP MycTaXKamand
rura sKHH OVaaanm. Asor rasu MyNHTHAA Ofijaimiran Martepyal:
jap mm MoOaiiinza okcuiaanmaiiau. Iy caBabGan rasan Konanel:
tatopaapaa Xapo Vpuura asoT HULaThAaln. :

IOKopH MoJeKyJaau rasaap Ba TapkuOHLa TanorcH  MOLLR;
aap. (prop, xaop) OFaran rasgapHusr IMCKTp  MycTaxKaMAnH
XABOHUUI  3JEKTP MYCTaXKaMJaurnian anya ycrynaup. Macasiajy
saeraz (STe) HUHD 3JCKTP MYCTaXKaMiHrn XabBoukkura uucas
TaH 2,0 Gapobap OKOPHAND. Sueras 3axapan Oyanaran, K11\ EBTi B
Dapkapop ras Oyau0, ioKopn Temnepatypaaa (800°C) xawm nep:
ganaumalinu. 10Kopn Gocum octitaa G6yJran sjeras 3 aacKTp MYS
raxkamanring keckun ownpamt. Iy cadadan, suerasz  sackip
SHEPTUSICHHN Y3aTUW JHHHAIAPY, Kabedb, yarny pa KOL 1€HC aTOP?
Japia Keur KVJaJianiiaid.

Babau YIVIEBOAOPOAIH Tas MOJACKYylajdapuiary o,
Hrop aTOMH DIIaH 2/IMalUTHDHJCA, MasKyp rasunur (CFa, 7%
reTpopTopMerat, C.gh; — rexcaproparan, CsFs — nep(Top;
npgnau) SJCKTP MYCTAXKAMJNLH NaBOHIKHrA nycGaran Kamnid
6 GapoGap opraiil. Aua Wy Xycycuar rapknguaa grop 652l
6ab3u CYIORJHK Oyraapn Guran t¥imuripiaray MySHTaa xas KY7
saruaani. Lasnunr sJeKTp MYCTAXKaMIUTy viyun :\‘;(“'icl'\f-"](']‘ TYil
snminra GoranK 6Yaaiu. Iazaapuunr n?n::1'11511"11'h11c\"‘"-11111? alif
Gup-Oupugan Gapk Kuaau (6- maisaa), M;m\';';. r--]-w “L- - 1-'1';:’"
MaTH KaHya KHUHK 6¥aca, razpngr IEKTp \1‘ c}l ‘]T:“L-m{“‘m ”..1‘."3
I0KopH OyJ1ain Ba aKCHHua, rasuuur J!OH.TlEl‘il)lzﬂ a:\"h-‘}"ﬂm]-j-“v 1111,‘,-_.- b
ua 1oKopn G¥uaca, yuuur saexrp MYCTaxKay U e b2

YCTaxkamaury wynya pacr ©)

1cpos aTomi

JaaH.
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TYPH Ba TeMllepar RYuranymy MEKTP
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yPara ysmui Makinonn, gywaaiho

THa FlAWen Konypyr, o aTMochepa 6 !
A A BV Vit Vel Pa Oocumn map*
AHACHRRAIN ha )“ib’n}xar}u ?T:ILJ;;Ii'nI".,.]IJG-\’ KONyHuaT norexuc 90k

% 3 JH, }

& OYiia remwmnnm gyyast
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wmi (U;) ras Gocumu:{p), 20eKTpoj pamnycaapn (MUKW Ba Tawm- -
KM) ra Gorang pasumpa yarapann: U,=t(pr, R[r). Uuepr ras-
Jap Ba YAapHHNT ag‘aﬂ‘ammaﬂapu Xamaa apron Guian cuMob Gy- -
‘PY apanawmvanapupa £, Huer KuiiMarnapu KHuMK 6ynaam.

IOKopu saekTp MycTaxKamJHK 3JeKTp Manduii rasmapaa Ky-
2aTHAuG, OyHaa ra8aunr MOJIEKYJAsp MaccacH Kawua Karrta Gyiica,
E, xniimath wynua 1oKkopu G6yaann. Macanan, C,,F,, 6upHKMa-
CHHJIHT 3JI€KTP MYCTAXKAMJHTH XaBOHHHI 3JIEKTP MYCTaXKaMJHIH-
nan 10 mapra 1OKOpHAHD. '

I'az paspsa KyuJanuulira JeKTPOA IMAKJH, 3JeKTpOoAIapapo
macoda, sneKTPOA I03ACHHHHT XOJATH Karra TabeHp KypcaTaiu.
Wynuur yuyn Xam Kynriia TysHIMajlapia snekTpojd 103acH Max-
cyc nulnos GepnG cafikajjanann Ba yHra &if paspspm - Tabeup
sTrupuaann. B TabcHpuaa WULIOB GEPHIN HATHIKACHAA JIEKTPOJL
103acHaril Ayaa Malila uHKHKIAp eMHPHING KysH, SJeKTpoy
1033aCHAATH HOTEKHCAHKIAp (Mafila uHKHK, uykypua Ba X0Ka30)
ynra nsonsnuBsiiN Napaa Komjaul opKanu Xam 6Gaprapad sTHu-
mx' mymrnn. By yeya anekrp mycraxkamankmn 20—30% omu-
paan. 4

Onarna, snexTp ysaTHm Junnaiapn sa NoACTaHUMsIapa xa->
BO MngliT}-i{J:a JKOHJauran BJIEI\'TIJ 1130J15111H 51 l(OHC’l‘pyKL[HHJIapH ﬁl‘fpﬂ
AHHCM GYIMaran HoOTeKHc 3aeKTp MalifoHHHHA XOCHJ

: ; ‘ KHJam.
I‘xzypn.nma SJACKTPOMJIapH acocaH 1I'HA — TEKHCIHK, HFHA — Hiya
CHCTCMACHHN BYMKYAra KeaTHpraun ¢aba6an XaBOHHHT 3JIeKTp

MYCTAXKaMANHTH XYIIH Iy Typlaru 3JexTpoiaap €paaMmuma ypra-
BHIAM. DNEeKTPOAIap OpadUFHAATH MABAOHHH TeKHCAAm (351K~
TPOL Wakiu, yIuamu, comm, OpaliFl Ba XOKa30AdPHH TaH1a6)
RABOHHHT 3MEKTP MyCTaXKaMJAHTHHU OWWPHITHHET “ACOCHH oM<
Japupannup. llly ca6abuu n3onsauust KOHCTPYKUHSACHIA ANEKTP
MAHLOHHITE OOMKAPHO HOTEKHCNKHI KaMafiTHPHINTA ajoXuaa axa-
MUAT Gepuianu. Msonsuns KOHCTPYKLHsIAapAa 3JeKTp Maimomumn
TEKHCHau yuyyH Maxcyc aKpan Kenr KVJJIaHWIaIH.
BaxyyMHHHT 3/1€KTp MycTaxKaMJHTH OLAHIl arMocdepa Xano-
CHHUHT 3JIE€KTD MyCTaxKaMmJirura nncGatan I0KopH 6Yaanu. YHuur
KHHMAaTH 3JEKTPOJA WAaKJIH, 1034CH Ba MaTepHaJaHra Goranug Gyaa-
An. Bakyympaa 10KOpH 3JIGKTD MycTaxkaMJHKKa SPHIIHW  yuyH
paspsii kamepazaru Gapya 3jeMeHTIap aXWuaab HIJIoB 66})!{6
TO3aJauiul B2 3JEKTPOATAD Paspal TAaBCHPHAA CaftKaqnanumg
Kepax. Turan KOTHIUMACHNAH sicalran 3NeKTPOANAH C})dﬁﬂanaum-
rauja Bakyymia IOKODH 3JEKTP MYCTaxKaMJHKKa Spl‘lLUHJIa;Ui_I
OHepreTHK YCKYHAlapaa ras 3aeKTp pa3psaian cyHT U3 s
- MycTaxkKaMJHTHHH Te3 THKJall, €HMaciaury, THKH)
(AXIWIM yTKAsHIM, €M YuHpuHwi Ba GoWKa MyxXuMm Xoccanapra
[ara 6ymmnn  sapyp. By xoccanap sneraspa xamnanrapy yuyn y
: dKcapugaT 3/1eKTPOTEXHHKA YCKYHAJIapHia KVJJaaHnamy. i
. Karrug usonauusra wnc6aran ras msomsuuscmunnp NEKTD
::immm Ba JIH3JMEKTPHK ucpodn KHUHKIHTH, AXIH CORHTHIN XOC-
‘;;!(:Iira sraaurd cababau rasan  eKTp KaTTa

\YBBAT yaaruir WMKOUN spaTHaaiH.
Onarpa, BOACPOA Tasu IOKOPH COJHI"~=niig HCCHKJHK CHFH-

5~550

JIeKTP
HCCHKIUKHU Y3mman

ran

V3aTTHY OpKaau
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MH Ba JTKasypuyamaukka ara 6yaraunurs cababan snexTp MaLld
Hajapuia XaBo ypuura uuviatiiand. Boropoa rasm ssektp mauld
HACHHUHT  HIUKaJaHuiura cap(anaiurad 3Heprus MUKAOpuuy 08
caiiTupuwn Oujan Oupra, YHHHD 4YJAFaMMra Komjaauray opratug
W30SALKA MATEPHARUHUET 3CKHPHIIHHH uekaaligu. Bogopoa rast
HHHT aHa Uly xycycusijapuitan TypOorenepatop Ba CHHXPOH KOM
nedcaropiiapaa doiiiananuaaii. .

Bab3u uHepr rasiap (HeoH, aprod) xamma cHMOO EKH patpil
OYFJIaPHHHHT 3JEKTP MYCTaXKaMJHTCH KH4YHMK  Oyaradsury ca0ab’
Jii yJap ra3 pa3psai acbodaapHiy TYnaTHiAa HiiaTHAALNH. Cyuok
xonarra ‘yrrau rasinap (reauil, BoAOpos, asor) wHur Temnepary
pacu kyda nact Gyaann. LIy cababam Gyumaii rasmap maxcy
xabesnapaa uwinatunani. Cylok XonaTaars maskyp raznapHii’
AHANEKTPHK CHHTAUDYBUAHINTH KHYHK OYNH0, HCCHKAMK )"Tt{aB)’B'
YaHJlCH BA HCCHKJHK CHFHMUHHHL KaTTaguru Ounap axpand
Typaja.

Suieras kuMMaTbaxo OyJarauaurn cadabip Ki.'fnruné 91eKTPY
TEXHIKA ycxyxx«napuna YHHHT a30T GWaad apasiammacuian q)o\!j"
AT 2307 FASHHIT SACKTD MyCTANKas LA o ey SOROD
6ynand. Ly Gorc Maskyp Gﬁp”“; “rﬁmnnmaﬁ Oupmynua 10K fe,
Ka3THUHHKT COBHTHJHLI craTh liix-icémmma Dcag; medal Bl

' ! aTal sxwwuaagann. As30T *
asera3 GHpUKMAcCH rasz Ougan TyJaTuaanuras 0Kopu [\-yqnaﬁilw
JW 2JIeKTpP YCKYHaldpula KVumauunan,

[asHUHD HCCHKJMK CHFHMU Ba aua
HHHT KHYMKJIHCH TA3JH U3CAAUHSATa 372
KaOeJiapHuHT MOH WIHMANpUJiray
HuchdaTtal YCTYHIHIHHYH TabMHHJah ; .
ap Kabedb y3aTHu JlllHSlﬂ.‘Ialeltﬁill;mli.',B}Z}a 3ca [oKopH K}""”‘]::&ra
K”‘Eu‘w” 0‘““’.’. Gepani. Y THHH KeCcKHH OLHP

YHITH [Oautiapia sier ; o T
Al '1‘DﬂHC(bUpMapTopﬂapmi?lfmgiﬁlﬂ::;:i.Ty“aﬂ—lmaﬁ KaTTa _,iik’Bgi.
MOKAA. DJIeras Ba yHHur g Rapunud, cunosgan YTKA=",
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KOFO3 u3oasunzan KkaOenddP

6.3. Cywox xonarnary AusnexTpukaap

DJIeKTPOTeXHHKar; ‘
da ,
THI WAPOHTAADHaY K(ému KOHCTPYKWHS Ba yerynanapun gwf{f}.
pH BJEKTp Mymam{ammﬂ,"ﬁ ARG, cyiok gusnexrpugaapra PO
KMUAK MEKAODTH LLHaJ:teK'[rh 1'8'3 COMHWTIPM A XaAKMUH 1{aDUJﬂﬂ][11'\|
JIHK  MaliioHaapura 6{’.’“?2‘:]\GCHHFHHP}'B‘MIIJIHK, SaigkrD. 18 Hcaoil
canapHHUar Ga ) P UAPAOWANINK, Wi moGalinnad
gyinnagu, H SiFuira Gapiownuk kaon Ta:{aﬁ'ﬂﬁg
- o THA4QH oaunajuran TpancpopM? o
4 SHT Kyn HlaThaaguray CYIOK IgiEx o
can, BUCKTD usongnyse, yB YBBATIN Tpanchopmaropaapad:
Tpaucpopmaroprg TDchcboa COBUTKHY Baguthacuun GamaP?y
KONNaHTay ngongpyg PMATOD Moin Kyjiuaranpa cumdahy
Jdad Tyaagu Ha’rama!;iomamcﬂﬂar“ XaBO Oyuinukmapn moll o
: a  TpaHc : ;
s paschopmatopuusy sjekTp n30.17

TPUKJADAAR XHCOG g

MycTaxKamaurn Opru6, SAEKTP KYWJaHHIN TabCHPHAArW HYJAFaM-
Japlan Ba RYJNaT Y3aKNan a)XpajiaéTral MCCHKJIHK TalKH MYXHT-
ra Mol opxann sXwH Tapkaruaaad. Bynaa TpanchopmaTopHHHT
w KyeeaTiH OHpMyHua opTraliu. . ‘
4 [ Tpaucdopmarop moiin 3aekTp &i paspsan copnp Oyaraunna
yiuu resna cynanpun Gunan 6Gupra, éi KaHaJWHH KeCKHH COBH-
o go6uansTRra xam sra. Tpawchopmarop moinaan  peakrtop,
peocTaT, KOHTAKTOP, IOKODH KYyUWIaHUIN 3JeKTp y3rnuu, Kabein
B2 fGomKa anekTp annapartaapuia Qoiinasanninann.

* Hedrnan onunaauran tpaxcpopmarop smoiin napadun, Hadpra-
HiH, apoOMaTHK YrieBOAOPOA Kabu mypakkalb Oupnkmanapaan
Tawkna ronran 6yaubd, yHHHr TapKuOuaa  0ATHHTYTYPT, KHCJAOpPOXL
Ba a30T Kkabu Kymnmuasap Xam Oyaaax.. Moitnara sapapan gy-
BiiMuasap ‘HedTHH Kaiita ‘HulIall opxaan OGaprapag  sTnaam.
Tpaucdopmarop MOIMHN TO3a/lall KHCJOTA €paaMuia, CeJeKTHB
éxn apcopbuni Kabu ycylsap OpKajin amanara owmpuaanu.. By
Moiinunr panri ou capug 6yaub, snymurn 861—895 xr/m3, Koruin
Temnepatypacn — 45°C, uyagnaw (ananrananuu) -’ Temnepatypa-
cu 1356—140°C, nyp cnninpuur Kospouunentn 1,47—1,49, xune-
MaTHK KoBywordnria (17,6--26,6)-10~® m2%/c ‘sa cupr rtapaur-
nik kyun 40—45 kH/m. Tpancopnarop Molin €nysuan CylOKJIHK
6varaun cabaG/in, yuu wmaarnin MvoGaiiHila TEXHHKa XaB(cus-
JUFHTA aMal Knanpnmyg mapt. By CYIOKJIHKHIHT OH3JEKTPHK CHHE-
prpysuananry 2.2—2.3, ausnexTpik ncpod OYpUarHHHHT TaHIeH-
cn 0,001—0.02 ra 7Tenr, : HIBLE
v Tparcdopmatop moiin tapknbuaarn xyna kam (0,06%) muk-
HDOpAar¥ CyB Xam YHHHTD 3JEKTP MYCTaXKaMmJHIHHH KecKun (o6—10
Oapobap) Tviunpu6 o6opamu. By, acocau,:CYBHHHT LHJEKTPHK
CH”rﬂlip)’EllaHJIHI'H KaTTa te; %81) Ba COJHIITHpMA Xa}KMIiﬁ
KapWiANTHUEET KHunkakrn  (p= 103107 Owm-M) Guaan Tywys-
THpuaaan. Moii Tapknbunary MexaHnk kVuwuMuaiap (tona, 3ap-
paua pa X. K.), XaM CYIOKJHKHHHI VIeKTp MYCT2XKaMJHTHHH Oa-
cafitupaan. Tpancdopmarop moiin Maskyp KYIWIHMYalapaaH To3a-
Janpnb, cyurpa KypuTHIca, y V3HHHHD 2Ca 3JeKTpP MYCTaXKamJH-
THHN Kalfita THkJAaikau. 7- xalaBajna TpawcdopMaTop  MOHHHHHT
KyuJauumra nucGaTaH  3JeKTP MYCTaXKaMJHMTH  KeJTHDPHJTaH.
SnekTp yCKYHajlapuia ulJaaTuaaérras TpaHcopmaTop Molura
KyuJig 3]EKTp MailOHH, HCCHKJIHK, KHCJIOPOL B2 OKCHAJCBYH MOA-
Lanap TabCHP STHINA HATHIKACHIA VHHHT 3CKHPHIIH Ky3aTuaann.

T~wanpunan
TpascopMaTop MoiiHHHHT KYUlaunmra uucbartan
QNETP MYCTaYHAMIHTH

T = T ~
Moituuur s KTP MYCTAaxXKaMJHTH, KBimMn (!z='3,5 MM)

AnnapaTharn Kyuwsann, kB

KYPYI X0JaTaa SKCTAYATAUNS 111apOUTIA

<6 25 20 |
35 30 25

110, /20 10 35 ‘

> 330 | 50 45 ‘




By mapaéw €pyriIuK, KYBBAT/H HYp Ba aKTHB KaTa/qq3aTop/aap Tab, )
CHPHAA- TésNalWany. DCKupHL xapaéunia TpawchopmaTop MOMH-
HUHD panry: TyKapub, Kyrora1awany, tgo  KuilMatn karraJaiiaii.
®uabTpaall, pereHepauHs KHANM Ba - OOMKA ycyiuaap OpKas,
TpanchopMaTOp MOHH SCKHPHILHHIINT, OJIH OJHHALH.
¢ Hetrran raiiéprananuran KOHZIEHCATOp MOIHUIHT 1-0331131!!1511
cuarn iTpanchopmarop MoiiHra Huc6artan Gupmynua 1oKopH 0y
nany. - Kounetcatop MOHHHHHT sHudnrH 866—90] Kr/s®, KoTiill
Temnepatypac —45°C, AHMeKTPHK Xoccanapm: =, =—2,15-2,3;
tg @ =0,002; E, =20 MB/M. Kartug nusnextpux Xucodaaurad
KOFO3r'a. 'KOHAGHCATOP MOWH IHMAHDHJCA, y Xojza MasKyp KO-
FOSHHHT IHSEKTPHK XOCCalaph sxlwHlanaaw. Hartuikama, yHHHT
ACOCHIA HINAG HHKAPHITaH KOHIAEHCATOPHUHT NaxMH Ba maccas
CH, IIYHHHCAEK HADXH XaM Kamasii. Kouzeucarop moiin siextpo-
TEXHHKama KOHAEHCATOP MulL1a6 UnKapnwaa doigasanngaiH.
Kadesab moin GHp Heua HABAA NUNAG  uHKapHJIHG, yHHHT acO”
CHHH HEECE)TE» MAXCyJOTH TalWkmi 3raau. Bywpaii moi LI UTH PHIT-
ram KOFo3 yauiam HCCHKJIMKHU SIXIUH TAPKATAAM BA M30isLuaHHIT
3NEKTp MyCTaXKAMJHIH auya kyrapunanu, Kabeap mofumuur ana
Luy6 xoccanapu YHAAH Karra KYBBATIa sra, lokops kyusianiil/Ii
ggﬂsﬂzoggﬁﬁsI:LHrK‘atgxgﬁ bonnanau wikommmn Gepau. K-
PaTypacH Ba KoBymoK/anruuitH?

HHcbaran 'OKOPHJIHTH yHH GoluKa MOHIapaan axpartub Typaai-
8-Kanpanna 6an3n Kabesp MOHTADUHHHT (H3uK Ba KUMEBUA XOC
canapu KeJTHPHJTAH.

Hepr e’
b aCOCHNard 6aL3n kaGe
3 b Mo#na
bu3uk Ba KumEBHY Xoccanapu T
e o L P

s AL -
K¥peariuunap Moiinnur sany
W—m I MB
3AunHre Krjus [T T o — i
Knnemathk  goBymox- 2 <900 > 400 860
[aurH, 10~5 M3/c 800
[ AnaHranaHum  Tepme- 40 — 150
parypach, °C 180 1
°CKomm TeMnepaTypacu, B 225 93
A — 40
tg 3 (50 T, £=100°C) | T g e — 10 — 70
e 2 || qus | s
E,,, MB/x 122“ 11011 9 % b =
et - e S h
1o —
4-—-/
KM-25 nanny Kabenn yojiy

1a0e/IHHHT Koroa H3OTANHgC gy ILLHPII o g 185 kB 6yare]
MIHpHLI o
Ofif 30q PHULLA nuaTHaags, M

(110—500 B )KaﬁeﬂﬂapmgﬁopMH Gocumay, garry Kyuiapnwd?
{Yamandaag, axcyc i y

'?gunmnn Ié[!{ Kygyp HuHgag y Y¢ Kanamrapuuy 'ryﬂa'rumllf{

unaa6 KOpu Gocy 110—500 kB xy!

/140 To3anakray C.99¢ Ha 4pHHUT KyBypH A%

q Hilan Tyuapupuaaii-

Cylox cuutetHk ausnekTpuxaap. Hedrs MaxcyJaoTHjian Hiugaab |
UYHKADHITAH H30JAUHSA MOIIapH Y3UHUHT ad3asa TOMOHJApH OHAaH |
Oiipra 6ab3u KaMUWIHKAAD (ICKHPHII, yakiaw Ba ajadragaguir
XaB(u, nopraawaan Xam Xoau amac. Ana wy cabaéan UIVHHHT K, |
0KOpH KHEMAT/AH AH3JIEKTPHK CHHLAHPYBUAHINKKA  3PHILHLI Mag-
CAAMAA CYIOK CHHTeTHK AHINCKTPHKIAAp Hwaad unkapuiaan. Bynra
MICONT KO, KeHr MHKEcAa KVasad  KeqanHaéTran  XJopJaHrad
YIICBOAOPOAIAPHH OJHLI MyMKHH. Ty[mu XHJI yrnesozlopozmapi'
MOJICKYJ1aJlapHaar# BOAOPOA aTOMH YPHHTa XJOP aTOMHHH KHDH- |
Tiill OpKaJIH XJIOpJaHrak VIJIEBONOPOAIAp, sbHH XJIOP/IaHTaH 1H- |
Gennn oamnann. Xgopsaauwran AHQEHHJ TapkHOHZarH XJIOD MHK-,
n&opk 43 nau 67% raya owwupHica, KYIOK EKH MYMCHMOH MO/1a

1
Xocua 6yianu. Boaopoja atomu ¥pHHAATH XN0P aTOMJAapPHHUHHT MHK- |

JIOpPH OUIHPHJIMLIH - HATHXKACHAA MOMJA KYIOKJaWHO, 3HUJHTH Op-
TaJIH Ba YHUHT KOTHLI TemnepatypacH macaaau (9-kazxsan).

9-wansaun
Bab3H CHHTCTHK NH3JexTpuiaapHuHT (H3UK Ba xuWMEBHH Xoccamapy

Kypearguuaap TP(;,‘:I-L‘;';‘R"' Costoa-10 Fexcoa
Snumaru, kr/w 1360 1510 1640 |}
Kunematni wosymoxanru, 10~% m2/c| 40 — 70 650 3,5 —40 ﬂ
Kotnw 1emnepatrypacu, °C — 19 —6 — 60
WceuganK ¥riasysuamny H-
unentu, Br/ut . nc} HIHK KO3 0.0063 A 0.15 “
¢ 1g 8 (50°C) 0,015 003 0,03 |
P, OM - w7 (90°C) 3.0 101 13+ 100 |,
€ 5,9 SN 217 5 2:9 i
L;, MB/m 20 22 18 [

Ypra napa)<aja xJopJaHrad  neHuraxjaopAddenna  (cosoa)
KYIOK Macca Oyarann cababd/u cyloJaTHpHIL MaKcaiHla _VHEa XJ10p-
JIAHr2H cyioK yraesoiopoi kywmnaaan. Kouacucarop moin cyiog
AM(enny  6uaaH apanalITHpHAMO, Xocia OY/raH CYKJIHK KOFO3-
JH M30JSIIHATA UIHMIHPHACA, KOHIEHCATOPHHHT DEAKTHB KYBBATH
opramy, xamua xXammp OHpMyHUa KHUDASIH.

Cosroa-10 unnr Tapkubu 90% nentaxaopaudenun xamaa 109
TpuxaopbeH3oanan uﬁoupafr 6yanb, yHIAH I0KODH KydJaHHUUILIH
TpaHchopMATOPAAPHH TYJNATHIUAA, IYHHHTAEK KATTHK H30JI5IHS-
ra MUMANPHIYBYHM cHbaTHAa doliganaHnaany.

Fexcoa xaMEBHIT XHXATAAH 6APKAPOP CYIOKJMK GYaAHO, Tapru-
6u 80% rexcaxmopdyrannen Ba 20% mnenraxnopandennanan ngo-
par. ¥ Temuepatypa Ba UYF TabCHPHAA YaKHAIN EKH AJAHTAARHLI
XycycHsiTHIA 3ra SMacJurn GHJIaH axpannd Typam Ba xyna mact
TemmepaTtypada XaM Kotmaiiin. I'ekcon cudarn sixwy CYIOK ZH-
siiekTpuK XHcoOaaHHO, yHIaH TPAHCHOPMATOPIAPLA H3OMAMHA VD-
ina oiiranaHuaany,

Kypuo yruaran Gapua ﬂmbemmijap 3aXapan XucoHaanraHJAHTH
Sebay, yaap Onman wmnam Mo0alHHAA — TeXHUKa xaB(CHANHLH
‘0paapu K§puJHLIE JO3UM,

xacoh

68



Kpemnui-opearnux (KO) cyloxanxaap saxapan Gyamaii, 1€0.10-
THK JKHXAaTAaH xaBens O¥araun caGalhn vaap 3iCKTPOTexiinKa1a
KeHr MHKEcAa Kyaaauwamoxaa. KO cylokJHKJAap rirpockoiink
SMac XaMLa IOKOpil Temrepatypara Gaprouninanp. By cyiogauk-
J1apra NOJNOPraHOCHAOKKCAH MOMNITHACHIOKCAH, NOJKPenilIcI0K-
can Ba 6owka cylokmikaap kupamn (10- xansaa). Tloanoprano-
cunokcan  (161-123, 161-45 HABAH) HMOYJIbCJH Tpancdmpmznopr
MAaXCyC KOHLEHCATOP, PaAHO Ba 3JEKTPOH annapataapuua Ky.j.1a-
HHJIMOK /A,

: 10-wansad
bat3u KpeMHHii-opranmx CYWOKIHKIADHUHT GU3HK Ba KumEBul Xoccanapy

" K§p.atknuaap MMC- 0 | IMC-10 | N3C3 | oM-5 | 161-193 16145
"Anuanry, KT /M3 942 9,4 96 o ,— ol
KoTHm Temmnepa- ‘ S e 1080 . o
Tyiacu, °C — 65 —60 —7 —
Iunamuk  Kosy- . W0 oo= 100 =
moxaurn, 10~8 M2/e 10 €0 15 16 s 55
Ly - ; 26 2.6 2.4 .98 5'4 55
tedri | o 0.0002 0.0003 1 0.002| 002 | 0,0
i LAR | 3
| E, MBjum gl ¢ 18 ?g ‘?: o R R (e
"HMecngane  frra- | W e
 BYBYAHIAHK  KO3I(- |
_Fbi:l“l&l_l_'.lll?‘B_Tj'_}fﬁ 0,0138 0,154 !

0,158 ' 0135

A v 2

o5 0497
' ¥ s Uh
Xsiop-prop-yraeponan Ba drop-yraeponay CYIOKJIMK Mojeky.1a-
{Iap::ﬂ.ua BOLOPOA 4TOMH YpHHHN XJIoOp Ba chop ‘ciTE)M’la 11.' ‘\"y‘.'!li
CKH TYJHK 3Trajgaainn. CI)TOP-OpFaHHK (:ylo;{,mn\-‘qg;)‘ﬂg ic[,(';m?f?‘-:'i.
MaTH KyLa KMYHK Gyaumn 6Guaan Oupra, IOEQOD‘H ﬂapé‘xa e l-v'll
parypara 9HIAMJAMIKCH ca6a6uH, yan 200°C Ba vigan. b
neparypana HUTATHII MVMK By cyioxk i
! ) MYMKHH. Dy cyokmukuunr CHPT Tapaurany
KydH Ba KOBYWOKAury wuucGartan KBUHKIHD, @10 \
JUK YUYBYAH OYarauaurn caba6u y OHaan Tyaatnaran sgek-
annapaTiin AXmnaab suygam tanas aTHAanu. By cv;mg U3 oy
PHK €plaMHAa 4ydraMmaap Ba Maruut j‘mca3m=1.ﬁaphan 2 QI\T:
HHKKAH HCCHKJIHK aTpodra Tes Ba sixiny TapraTHiIann ‘ L
DIeKTpOTEXHNKA VCKYHasapura KvAuaamguran d :
CYIOKJIHTH  (XJazoH) Ttok yTadTram cum :
THRACTTaH NCCHKANK  TabCHPHAA  Gyrgam: ¢
\‘_‘}f}il‘pﬁ. COBUTKIY 13 KormelzmaunmgHH%}.IHs?lliamacégﬁx}é]{mI IOTMJ:
%?'\sﬁgﬁd@??“'EM."' I*‘Ia'rmz(aﬂa YCKVHa Gi'fmmm.n;1p;1;130?wem;r‘—'
CH A OVARG, annapatuuur ras MYXHTHAArY 5j0n gl
KaMJanra opramu. Xago rapkubunary Cb'dTO.p-o r o
JdpH NOPTAAUl  xaphiiy r\fm}{phmﬁin sl VORI, By
JMCKTPHE LEADAN Snvafiny. IOI\'DDH WIIaHéK Yo lodaria R
Ka (5, =35—39) 5rp Gyunait kyroay TPHK CHitrapy g anaik-
MHEOH. KETH U (Hsﬁfr—adNO cmngrmc CYIOKIUKAapra
—CI-IT—CIIQ*OH), f{“a”OST'lUICQX)apOSQQ(C TUrenzaurors (HO—
N 38H45N30”) Kabu cyoK-

P-Opranng cyiox-

Al dTOp-oprannx
BA UYJIFAMAAH awpan;6

JNKNAPHA KEATHPHIN  MYMKHH. DJEKTp MAiJOHH TabCHPHra 9H-
AaMJ, Y3144 3JEKTP KYBBATHHH Kylda KaM HCPOQ 3TamdHraH cHH-
TeTHK YIJEBOAOPOMH  KYTOCH3 CYIOKJUKIAApPra noauusobyruies,
.’zmuﬁy'nmen Ba aaKkuaGen3’oa mucon 6yna onanu. Arap xkomied-
CATOPHUNT KOFO3 H30JSUUSICH NOJAHH300YTHIEHTa IHMAHPHJICA, KOH-
1EeHCaTOPHUHE 3apAATaHHW BAKTH KECKHH OpTaﬂ.Hé

OKkTOA CYWOKJINTHHHHT 3HusurH  860—875 kr/m?, aJlaHranaduur
remneparypace 138—165°C, ausnekTpuk xoccanaph: 5, =2,2—23;
1:3=10""—10"". By cylokIukaap acocuaa rafiépaanras KOFO3JIH
KOHAEHCATOPHHHI XH3MAT MYﬂﬂaTﬂ‘Heﬁb’T MOHH acocHaa Tta#épJsad-
ran Kougeucaropra HiucOarah 1,8—2,3 Gapobap toxopuaup. Oxkroa-
HHNT saszeqHH OHJaN apajalllMacH KOFO3/H  KOHAeHcaropJaapaa
KVnJalnuarania KOHAeHCaTOPHHHT XH3MAT hfvfl_I}'_aTH‘)goﬂiéaﬁlﬂﬂMélﬂ-
DHARAN CYIOKANKAT Knu1encatopaapra wnetaran 20— apo6ap

10KopH ByJ1aIH.

6.4, Oprauyk (HIJNEKTPHKAAD

DJeKTPOTEXHHKA, PaJHOTeXHHKA, 3JEKTPOHHKA Ba xalg xy}K;p;
JMrMHMHC GowlKa coxajaphiaa nojuMepJapian Kyl COHJIH Typ
Xﬂﬂﬁwxq’nﬁgﬁiyﬁfpﬁ]aﬁﬁn:ﬁl?rigﬁg;ﬁgﬁr j03Ta, MHHIT2 BAa YHAAH
Kyn aﬁ%ﬁ&apﬂaﬁr {3apo KOBAJEHT gomauﬁu}i{maﬂ B}n(r}i?;nﬁr!i[;e;l;
raH MOJEKyJNacH MAKPOMOAEKYAA ACUNJIALH. KcapHs adung, ea
CHHTeTHK OOJHMEpJapHHHT Maxpom?nelcynanapn&n T:JII{appEau i
Tan 61[]’) XuJs aromJjap rpynnacu — sJileMeHTap XaJg g
4 Byunaii mMakpomoJjexynara sra t‘anmmauap'
i (it anann. [loauMepapHi CHHTE3 KHJHIWAA HLNATHAA-
f:f;};a'?{ﬁ?? SgﬂeKny;'p GupHKMaadp MOH(?MBPJECID ne:-lgi;]!z:ém_“me‘

JleKkTpHKJAD HYHAA IOKOPH MOJAEKyJaiH —Op K, e
' Tnsa ANoXHIA axamuaATra sraiup. TapkuGuza yriepon Mol
sy GupHKMaJap opraHHk Molnajap neb aranann. Yraepon
ijnofg;];ﬁ;ﬂa:f:mmr TY3HJHIIA TYPAH-TYMaHIHD. .By Mo.fles\';;nran;;ri
U iMEBHIT BGHpHK:MalIap XOCH] KHJIaAH: MOJIEKYJ y
o Kfa yaap 8aH;KuPJAN, TAapMOKJaHraH, NOHPAacHMOH Ba
it 6ym1;ﬂapna GVAMIWIH MYMKHH. [Okopu moJekyJajn mare-
O uf‘?aKuenmonosa. uroin, Kayuyk sa Oouka/ap KHPaLH.
p”aéﬂs'guﬁ paBHlIAA ONHHALHTAH OKOPH MOJIEKYJIAD MaTepuan-
nap r{mm TYPKYMIa AXPaTHIHIIN MYMKHH. Bn&igguggzuiag?zﬁ
;0|§0p§t MoJleKyJIfip MoAAaaapra  KHMEBHH U o Sopuin MyM‘
q 1 Tafiépaananuran CyHbHH MaTepuaJIapHu p y
Ejpgﬁallmg(lla 1ad, UeJJI0N03aHH KafiTa Ml OpKaJH UeJJI0/03a
o ;; gﬁn}m;{n, MKkHHuE TYPKyMra mact MOJEKYJsap MOAAajap-
ar,pnp” Henaanaluran 10KOpH MOJNEKyJsp CHHTETH MartepHaJaaap
g, B i3 5JeKTp H30AALHACHLA aJO0XHAA aXaMHATra SraiHp.
xupas, yﬂipﬁa'rmxaczma poHOMepJ/IapiaH MoJHMepIap XocHa 6y-

Fra aque nefmnann. [lonnmepianl HaTHKACHAA MOLAA-
VL] nOJLu’WfEP acl(llacu CYIOKIAHNL BA gKaHam remnepartypacu
‘e MOJLeu;ﬁ::gpﬁam }Ka,paémula MOAL& ra3 €k cylOK XOJaaTnaH,
OpTann; i rrpeen

-+ eanamen }‘,Mu-

Fan ey peeasaad

BYIOL, “iul GE<-sn 7




]'Io.nm{epnap acocan 4H3NKAM  Ba (asoBUA  nonEMep rypyX-
ntapura Oyaunann. YUnsugau NOJIMMEDP MOJIeKYJIaJapHHHHT TY3HJIH-
WM 33aHXHDP Ba TOJa KYpuHHWHAA 6Yaann. Ta6uni Kayuyk, MmoJiu-
STHJICH, CHJIOKCAH KayYyKJNapH YH3UKJH nojiHMepaapra  mucoq OV-
nany. Pasosuil  (&xu TAPMOKJIaHTaH) moJiiMep MOJIEK YA DI
yuana KoOp/HHATa VKIapu 6Yiinya Tekuc KoiAAMNG, HxyaM Ty-
SHJIHLITA 3Ta KAaUTapulyBYR Typyxnapaan Ttamgug -r'onanu. Uni-
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aBBajy IOMWIA0,  cyHrpa spuiign. ®azopuii nojanMepJaap 34 IpH-
MauIHTaH KaTTHK XoJdartaa Gyuauo, yaapra temneparypa tabcHP
STTHPHITAHAA KHMEBHI eMHpUJIm conup Gg’maﬁu
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KFHH:]?;MKMH KOTJIOBYH KB  eJHMJOBYH NOKJap Ttaiépnauub,
1 » YHIAH 3JIeKTp acGO0NapHHHHT  KHCMJAAPHHH NOKJALINLA
d)on}%anal-mﬂama. : ‘ NG
anu — 1K ¢ y
emmma?ox{pmggu CapHK pfl(ﬂrmz MYPT Monna 6yanG, napaxt
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D4, CyBIa aca MyTJaKo 3 § S e
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1hoJIb  JIoK Ba e
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(I)]’I{‘l; moxﬁmra KYWHMUA cnpatuna vgatHaamn R
xpabo — Y :
axpabo 04 CapuK-KVHFHD TYCAH  Venmimn
Kaxpabounur suunurs 1050-—1096 Kr/M%, 1oMua AWyl sl
— o : ‘
175 2120 C. Yuunr ansnektpng xocca.nap,w 3 EJ L Pt e
p=10" Om-M; 4, = 107 Qy. By kar o e G
POH CKununap, Geusnn sa

MoiIapaa axmu spuitan. K

- Kaxpabo gummar 6

H ” Mar O¥aran

imnﬂa% bakar Maxcye Y/140B ac6oGaapuna sa ?{rarr o SA0U0I,
ab unKapumnaa dofnananunamy, % APhiEsaD

Cynnuii KaTpoHaap

ﬁ?oxzuanme:-:
yBua THHHK 6yamaran
TepHALLH. RATTHE TR
Ba?ula itp. YHHHT MeXaHHK pa IH3INEKTPHK ;Occpahj]gnnaCTH1¢ i
i) earupunran. Ioanstunen, nawmra, arpece apu 12. xan-
X MIAMIH KafHLWIKOK MaTephay XHCOGJIaHalIP}IB KHMEBHH My-
1any.

florusTunennunr acocuit mexanuk ga G Hank 12-%anpaxn
Xoccan
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60::‘&";'“ MNaeT Gocuman G?p'ratm
OCHMAH
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cmc‘mmm!;m el “0: 38 ‘IZ‘E— 10
Hné:)ﬁuﬁ uysHaAHL, % ]l;l _ ézj 20— 36 20_39
p, Om - 0 . "
T 1015 wmnal? Emd
i 0 i 1615 1015 1015
tg 22'2_-2‘3 B 54 o
T |22 =24 | 93
Eam!}”_ﬁa'Br}'M ( 45 3) 5])0 ¢ (2 — 4) 10~+ (2 -::3 2,4
) n ] -
(J];,) Temneparypacn, °C 05, b 45 — 55 45 il
M)B wThWwH (30 cytra), o LI AR B 132 a3
Ul Temnepatypacy, °C 0@%2 0.005 ]2807) I
, 01
[Toanstuaen HOp = ' 2

MaJd m
Au6, TeMnepatypa g apOHTIA

?pTa ﬁopaﬂ,ﬂ. By nmoa

g Conany, 61'1pm<a}zi[2e Aaaxap.nn 3Mac, TeMnepar

i T o - .r] Fap nomustugenr, KO P e s

J2HHO, YHUHT An3gekr PIapH tabeup STTHPHc o bnah o
PHK Ba Mexaupug Xycy Chapy o akga-

y yey CHaTnapy éMOHnamaﬂﬁ

Yoy rabeupud  KaMafTHPHU MAKCAAHAA MAaTePHAIra auTHOKCH-
BAHT (apoMatii aMmunaap, aakiiadenod, pocpur) Ba Epyriuk cra-
SnansaTopaapi (Kypym) KYUIHIaiH.

TNoansrieil  IOKOPH KydJaHHulIH Ka0eib B KOHAHCATOP
M30ABUHANAPIAA TYPJAI XU  KOMIaMajap OJuLLAa, palHo anna-
paraapn Ba 0oulKa yckyHa/japiaa HUIATHIAAH. Arap noausTHjeu-
T4 I0KOPH KyBBATAH HYp TaBLCHP STTHPIVICA, YHIUHE HUI TeMnepary-
picH KyTapuaHO, AUJNCKTPHK BA MEXAHHK XOCCAldpH aHiua siXuli-
Sapagd, [loausTijen VTKasyBun MaTepHasdjiap 03d4cHra SKCTpy-
3ust yeyau Guaan gonaanaan. By JKapaéu maxcyc skerpyaep (6o-
CHUMJM MallpHa) épaaMiiia avajra ownpHIail. [TonusTuaen tap-
KitGura mopodop KyUIHJIHUIN HATHAACHAA FOBAK MOAAI TIeHOTOJH-
SThacy xocid Ovaaau, Dytida sarepiad 3HUINTI 400—500 kr/m?,
IliI'jJICi:'i']l)[lK CHIFANPYBUAHHTI 3¢ [,4—1,5 raua, sbHi CAIRKIM 2
Oapuagap nacasan. by aca [eHONOJH3TIVIENH T Ao TYJKIHHIAA
Wiinai anran sqesTp  ac006-yCKyHaJapi - N30/sIIC 1 SEEET
HMKONi Oepaan. [lenonoausTiviel OJic Macodagapra My K-
JiaNran ajgoka BA IOKOPH uacTOTalll KA0elb N30SI EPHAE Xam

HuptaTiiaaan.

Hoaunpontised TEPMOMIACTHR noatmMep OV/ANH0, YHILHT 3HYJIHTH

920—030 kr/wm’ COBYKKA UHAAMAHJIHIH HS—I%?;C, iiLd{?.ﬂeOK\TpuE{
Xoccanapu:  &.=2,0; tg 3 =0,0003;_ 0= — M-
o, = 106 Om; E ,, =30—35 MB/um.  Cop no."ulnllpomu?eu ’rlmm-la'[nnv
Jei kaOu 3apapcH3iHp. Yugat 37CKTD Ba [)d,lel_iOTE)\Hthﬂa [TJ'D-
JAIs MaTepHad cHQariad Cf)Ol’lﬂa.H‘d{lH.'l‘cUlH_ (').'“I[ll'ip—OII{IlJIeu_:LH—i
Tosla, MJ8HKa, NeHomaacr Bd BolKa llJ]ElCT.\I.';lCCd .\ia.\l(‘:}.f'IOTJIde
oauitagi, [TositnponueHiiT MOJII3TIICH 6:1.-1?1{ 61'1;)1“1!\51(1'(:}1 no-
JusTuienra Hicoaran MexaHik l\:)-'cra.\'_rc’a'l'upoﬁi\, I\.'EHIH;UI\OKEI;OZT_,
EpyranKKa B2 HCCHKJIKKA 6apAOLIIPOK _uy’.nu. n‘ﬂﬁ?ﬁdagaﬁﬁ nap
JKAJIM cOBYK MyXHTAA XaM puraail ol ]\(IC’)iI.[ p. :

¢ noaumep 6Yaud, TYpIH paHraap-

ucrunoa wmahpod amop :
o Gusiaani. [ToaneTHPOs CTHPOJIIH  MOJIIMepJiall OpKaH

ra OCOH oJtitH - TI¢ au
'coci)uz KHIMHAZL.  YHHHT  3HUJHTH 1050 xr/m®, Hu Temueparypa
)}' -—60=—75°C AnJeKTpHK Xoccanapi: - 3 =2,5—27T; tgs =
o ( ,— 101 Om-s. [Moauctupoda ysura Ham

— 0,0002—0,0009,

wormaiian Ba —40°C ra Kaiap {3 xoccaJapiHi  AXIIH caKJanau.
Vigag 3JexTp KoujencaTopaapH yuyH IIeHKagap, Kabe/lb H30-
JISTILHSICH yUyH TOJ4J14p TapepJaaHani. T iug
noﬁugummmopud amopd ~ rmosumep OYJHO, SHUJIUTH 1350;.
1430 kr/M® An3JieKTPHK  XoccalapH: & =3,1—3,5; tge=002;
= 1013_—1(’)‘5 On-My By =85 uMB/ut: 1| by MaTepual Hensoa,
p]__ocuu scpup Bd HedTAaH onaupaxuran OowKa MOHJIAPDHHHT Ta%-
e ; 1 O
(;n};)m"a yygaMad Oyaump oHad

4 Gupra, aespJu €nmMaian. Temme.
2 OpTHLIH HATINKACHAA [10JIHBHHHIXJAOPHAHHNT AHIIEKTPHK
Sm{]%xaﬂem xoccastapy EMOHJalalil. Y, acocad, KaTTHK Ba Ka-
d i ¢ b
finmgok Xo/aTid Hiand uyHKapHila

. KarTHk NOJUBHHHIAXJAODHL
pinunact Ae6 Homuann, yiiat

KOHCTP VKILHSI MaTepHaﬂll cm.'pa—

H Cbol':{}.laﬂ’”“[qaﬂ” Kﬂi‘,’“ﬂu}\"@li f\:OﬂaTJElri[CEl MOANBHHHIXJA0DHLI
na ¢ > ¢ 5 v
IJ1ACTHKATH Aeo araJaigH.

Vyunr suairy 1150—1360 Kr/M3, i
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Y MacHLa NuIaTHin HMKOHHHH 6@{}‘:1,'11'1.

Temnepatypacn +105°C, commmwripma’ xapunianrn p= 1010 —
— 10" Om-m 626, toxopu Kyulanhuwig Kadedh Ba ajoka CHii-
JIAPIHINT H30J5LHsIcH Bazlhacuin Gamapann. IOKopn TeMIOepaTys-
Pa, EPYFIHK Ba HaM TabCHPHIA YHAAMIHANK XYeyensitaapy nogii-
BHHHJIXAODHA IAACTHKATIHH aJ0Ka KaGe lapHuir YETKIL KO-

[Toavakpuaar RaTTIK, KalHIUKoK Ba Mycraxkam martepuan Gf-
A10, MOM, HIIKOPJap Tabcupura Ba COBYKKa  anigamangup. llo-
JAUMETHAMETAKPIIAT (IVIEKCHIIAC, opramik WHIA) [OAHdKPHIAT
4COCILATH SHP KEHT TAPKAJAran Marepuan OyanG, yuunr suuadii
1180 wr/m®, " nmsaexTpux Xoccatapu: -z =30-36: tgn =0,02;
p= 10" Om:'n; E,'=95 MB/u. HOJHZ\ICTIL‘I.\ICTJE!{p]l"l&iT KHEA0-
T& Ba NLIKOPAN SPHTMAJapra qngamim, CYBHH V3iira gesip.ai cithrc-
ZupMaiian. Y ocon maiiBanaTanysyan Matepuaininp. By warepis]
€1 paspaln TabCUPHAA ¥3umau kin MIIKA0pAa ra3 ampariiu
Qaiian XocH/1 GVaran 10Kopu 6ocni rasipan ¢ii paspsanup cii-
'AupHliia Qofitanannaany, Aua Wy Xyeyenaraap noauserus el
aKpHAATHH 10KODPI KyUJaHHuL BIKMIOYaTe A apaa wi{anaw 1 -
Kouunu Gepaan. By matepuaa SACKTPOTeXHIKa Ba paniorexHiikd
co:\;acu:?;a KOHCTPYKILHS Ba M30Ji1g Marepliannapi cuariid
EeHr KyJIannmoKaa,

' Hfm1¢T€TPU(J)T?P3T“-‘?9H — OK DAHraM  TepMonaacThk mogmmep
ﬁyﬂuo,ommﬂora’ CKH HIWKOpJaapaa spumatin, CYBHI ‘Yaura  enr-
,U.np:waliﬂ_u. Yudy noauvepnuur I0KOPH 111 Temneparypacn ok
NOJHMEPIapra Kaparanmia anug Ganamg (+250°C),«111§3.

Bapua ansaexrpuraap HUI1a ROJARTETPahTOp 3 TH 0]
naact-4) sur gxum AIUSJIEKTPHK XOccadapra spa
AapHn —60°C++250°C opaanrnga ACADIN Yaraprmaiinu By ya-
TEPHAM TALIKH TABCUPTa Ky YuaaMaIY, HE’J”ITGTDa(bTO['JaTErnluk'—
HHRr Sudrnre 2150—2240 kr/m3, 'yyauniings 6yaran mycraxgay-
JErH 14—25 MIla, gyiin TeMneparypacn —80°C. 3’11}1(11’\'~h‘-l" :
SAEKTPUK ‘XOCCazapu: @ & =19--99. tga =0,0002; p= 1'21_ 1'(L1'.Ic'
Om/M; ts="10"7 Ou; B j=95- 97 f\flE_‘S/M ra tenr. Tonurerpy-
(pTOpSTi"IJTEIl nn'acmacca.nap HYHAa KIMEBH Tabenpra sHr yupgy-
JaucH 6yaud, panno annaparaapu, Kabestap, -KOnLeHcaropanap
H3OMAUMACHAA, CHMIApHH KOMMawaa gy H30ang  yyyy mén;-i
OJHII A KYJTAHMIaqH, it

Hoauanud KaTTHE, 3pum TeMnepary
Mep 6Yaub, sxuy MEXaHHK X0ccagapra
IHHA YHAAMJIHAMD. Aiipun NoJtamu g 4
Basaa KeaTupuiaran. Hom:amnmmnr STXI
YHI SJ€KTD anmapary, 3

3 (thropo-
6yanG, Oy xocca-

PacH ogopy 6Varan monu-
3ra; apmyBlm.napra anua-
PHHHP Xoccanmapy [3-an-
UH MeXxanng XycycHsitamaph
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cHR RaTpOHK p Yaunaun. Hukaoanudarug TVpAAri 3N0K-
paspsiia Hmm:au TYPAATHCHra  HHCBaTan yukyn pa Tok 91€KTP
e llg)a'rru HAAMIHANT] Guaan hapy kuaamu, Tuay K.d;.pop;,l
X K X0JlaTAa Typau E 8 g
YHuHHr toMui: ; DU MOJIeKYasp Maccana il
3MOKCH /L r&g;'!;%;:MnepdT-‘”paCH 100°C naw tokopu. Cé)d?axgﬁ;[rij:rfu
Y30K Bakr cagaai TEPMONLIACTHK  Monna 6Ymu6, Gy ‘;(occacmm
spuiinn. Yoy iﬁaTﬂp;:Irzﬂ‘L Y aueton gy SDuTth;nﬂhp}la axui
pHJCA, apanaiuma 1o KOTHPYBUH  wMouna kjwng apasamwri-
Wynun JTUMEPIAHHIIN  HaTHKacH ) BE
YHHHT YUYH KOTHPYBYH Mogaa smok cHAa Tesma KoTad
JATHI OIAHAAH KYWHAanu, Dok CHI - Katpouura (haxat Hil-
KaTH OTHICIH  waxepnOL. HOKCHA  Katporuuu mosnvepaai op-
By;—[ﬂaﬁ Mare & T TeDMOPEaKTHB MaTepu: 5 L
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Kaa
naruaany, KO ‘KaquaXC)fc TPauchopMatop yaguy,
S ANy yu Yruxan sca CHMIADHUr joq UHsicaga wuw-
S ddkapy. Gom qJOHlIaJIaHHJIHJIH. KO pesuy 4CHHH H30M51HA-
Byunaii pesz;{aag&CCHM Ba KaGep '4 KUt Temmeparypa-
napawmxan KYJnauuna -
. ) dJI COByy Jian
KO repuopearrys Kar Y48 Gewanon Gapnow gepa-
eanaTquH i'j‘(‘
K

]]‘ISEILLHSIJIHHI‘BHH aca xay
BCTHKJIHI"HHH POKODH Te\i
M-

OH
% PORKTA  spuryguy gy o

yBUnCHuu tyrpd

1OKOpPH Monekyap Gu-

WHMYagap YL #HaTHkaciaa JoK KH CHPJAAp OJHHALH. Byuaaii
MOK Ba cip 5JEKTP MOTOPIAArH CHM UYJAFAMJApHHH  WIHMAHPHI
Ba Wy xaOy nuapla Kyasanijaani. -

Henatone3a

MOJICKYJIaJll  UH3HKJH [OJHMED 6yang,
€roura jsop GepHll OpKaJii OJHHALML. Llennionoza 10KOpH MoJie-
Kyasip maccara ara. Llesionosa tapku6naa Kyroan . DHAPOKCILI
rpynna 6yarapaurn cababan y kyr6mi  mojauMep xucobaanai.

a3Kyp nOJHMepPHHHT  AHIJEKTPHK xoccaiapu  KyHigaruua:
¢, =6,5—7,0; tgd=0,005—0,01. DeKTpPOTEXIHKANA, N30
Marepuaan cugaTiia KynriHa 1eJnio/03a Marepiaaaapian cbox-iua-
AaHinann. Yaapaan 3JeKTp Mauninac 5a rpancopmarepsiap yuyd
TVPAN X n30JsLEs MaTepHaapi BKH KOHCTPYKLIS AeTaliapu
Huiag yingapuaani. Lleanonosa qcocija OJIITHTaH KOFO3 3¢ 0KO-
PH kyugannuan Kaoed, teaepon kabesn, tpancdopmMaTep Ba KOH-
Bencaropa: JAsLsCHAA HUITATHIA L. ‘

ﬁguifflg,,igga'13{aucmm SIXIUH ‘TO3aJaHraH MaxXTa UeJn0/03a-
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ru 0,15 mm), Gatuer (0,12 mm) Ba 6y3 (0,40 mMM) uu o MY M=

KHH.

-Bnex’rp MallHHAa H30JIILHACH 14, Kabeanapna Ba JEKTp YCKY-
HaNapHHH PeMOHT KuiHIIaa KHIIED, MHTKaM Ba GaTHer Tacmaaapi
Mlnataiany. By tacmanapuuar sy 10 MM 6YaHG, Kaauiury Kil-
nep Tacmacupa 0,45 MM, MHTKaJ Ba DatHeTaa — 0,12 mm I HJTHD
OJIHHAJH,

Tabuwi woiu TOMLACHHUHT TawKkn Kucyy HIAK esimu cepHILti
GunaH Komsaxray 6ymanu, Hsonsaiusna HILTaTH I aauran Hiak
TOJNIACH CepPHIIMH Ba 6oika MHHepaJ l\'_S"LUHManIapL[aH TO3ananani.
Ta6buuit  wojiy TOIANApH  Kyna HHTHYKA GVJIHG, cua lo3aJiapurd

Konmiama cupatnga HUTaTHIa 1, By MATEPHAN XM AH3MeKTPHE
Xoccara Ba MycTaxkaMmamkka Ira.

JIOK UTHM AW p Hiu OpKanu MEXaHHK Ba

pu 6yarau MaTeprasnap omunany, Byunaii wojiy TYKUManapuiaH

JOfH-ClOKa  TacManapy nusrag IHKapunaxn. Usomsusiga juaa-

THIAAHTAH 110{iK rasnamanapuuuyr Kamuuanrn 0,07—0,08 mm 69~

KaTaamu Taiiépaanagy. Hloin
MKANKCH Ba  nabuequry GH-

SJIEKTp M YCTaxkamunry 10K0-

JIaH_axpanHb Typayy.

CHHTeTHK TOJ1a Ba YJaappau OJIHHrayg Typuau MarepuaJaap
9NIEKTPOTeXHHKa1a TPHauerat wofincy, Kanpow, nascau womy G-
JIdH TaHHWgHp,

Tprauerar INOHHCH acocay TpHauerar yepy
CHIaH Tal€puianamurag TOJlanapaan
Bd KaGe/TapHHHT H30s )
KanpoH Tonamapupay Tai€paanany, JlaBcay
MacH NOJInSTHICHTEpehTanaT ay OJIHHA
AaH raiépnanagu. By rasnamanawu, v
THCT 11e6 HOMJIAHraH Tacmasnap Ta!‘&épnananu.
HHHT 9HH  15—30 mu, KaJIHHIHTH - 0,14—(), 16 MM - Oyan6, yaap
KaHHUIKOKJIHTH Ba MexaHuk MYCTAXKaAMJIHTH gy mrapnrp’mapu-
AaH dapk kuranm. :

I0J103acy 3puTMa-

Yeumanx Moiinapy (

Yeumnnr Moﬁnagn TYPJH VeuMang YPYFIapyar

g pOTEXHiKara S DSEINK, MeeHitng KHcopon, g Gouka 13-

cnp.nap OCTHIAA KOTajauray _ YCHUMJHK | MOl'lJ]apn KaTTa P
Stagup. Bupop-6up mato &xy KaTTHK 3Kpc I

THATAH MOfHHHD KYPHUIH HaTH:Kacupa |

: SATTHK, sntupok gy HKHCM
Fa Axiwy AspHkKan Konaama NOCH Gy arapu.
Moittspuy kypuriu Te3IHMH  Xapopatuy, OWHDHLL,  Epyp g
» !
TaBCHD STTHPHIL  BKy 6HPOP Typaary KaTaJuz

4TOp (cnkkaryp)

Ky 1mn OpKaau amaJra OWHpHIA N _K‘ypﬂf.“l“ral_f

Bifii TapKuGH 6yinua PMHIEDHI shupy pa Opranmg g
TAWKHI  TOMafgy, Sur KeHr Tapkanray
Surdp Ba TyHe moiu Mucoy OVaanu. 3y i

) . FHD Moitumm :
930 Kr/M%, KoTuur TeMueparypacy _ gpor~ P I?:::x[;m[ljl‘fanmﬂfu
8axapau 6yuaug, SHUJIHY 94() Kr/m3, KOTHIy T(:M[]epa"l‘y[)géil’l!-‘ ME?JE{
80

MOHIAD Kime-

-Pharn Heaoranapaan
KYpHHuray Moilsapra

Tabuuit unag rasnamaJjapurad

afiAiran anya KaJuH KaTJam
S-Jaumtir Tea KoL B2 P K:'g-\ll)tliiiﬂlt”rbﬁf::rﬁﬂl MO!";LJIHP 37CKTPO-
o I aaud Typain. W L pc
(oC LW BHAAH axpad i e B e
?gcmx E\Izlullgouun 10K Ba JOKJIaHTaH rlis,\lt}.xd*ﬁ][) p
XHMKajaa, acocaH, . S e e
Ba €roy \(1E'th‘[)Hzl."I.']Elp][i{ LIMAHpHLIAA ”_‘”\;MHH OJIIHG, VHHHT
( Kanarynyr_noiu xam Jemtmis }p;'rr:)acu —10+—18°C,
Siury u‘i‘ad—‘gm Kr/M°, ["‘OTHE;IO T?Isﬁelt); (‘,}[:0,01—0,03; En =
\ ¢ xoccamapu: < =40—4.9; 1g o 4H KOFO3JH
ﬂil?gtl(érgl;{RB§UCC§}{ ']301"1 ITHJ COHPTHAA apmm};”y}m \
S dsade finasaiiiiaiH.
Kongencaropsapii  WIMAHPHILAA (OHIL

burtymaap

(Majapuiaan
Burym Mypakka0 YmeBOﬂopoll{l 1?];2:3;1413(371[:1{ amop(p Mmox-
P £ 1 dHB v e 3. Butym
e &Kyl TVK KYHFHD P — 1050 &r/sm®,
Gl aran, Kopa eK(l)l,””}uTHPMa OFHPJIHTH 980[”“aﬁﬂuraﬂ vaTepH-
Adnup, Yuuur €0 aran Ba Valra Cys CHHLI 11;” & sieypiadses
P OGUDIHR 6}%\;"{ To.nyo.n:rla ocoH apllmml;llf;”)p BUTYM acHarer
h J: I T § f
aaaup. ) 6e:l?;)hi3”c Tabiuii (Kasu6 oannan
-\Iy'r.nmc_o 3PN L.

Hedr-

0" i ¢ 1. 2 KaJag OJHHaIH,

ﬂcﬁc},a.\: ‘?Tgl-?%i’ HedpTiN K_amai FII;MEIIL—[I-(I)\B'\BH-\-’ Aapni BiTYH-
YHDBHH - ra BH-III, B ’ Masicyp Gu-

HTYMJap n 6VaanH,

nay ommanura’!{”? spyBaak 51rry,\:,rlaprr.6n+a)]25°yc ot S

Jap xamna ‘\:g,::malu TemmepaTypacu 9

TYMIapHUHT 10}

S Jpri1
l ra sra 6yaud, MypT
X 30sIIHsT XoccacH

. o ya eraju.
Acdanpt AXIIH 3JEKTP pacu 200° C ra

: TeMrepary e jya: e, ==
Ba KaTTHKIHP. VHUHD loMILIaLI xoccasiapu Kyiinaariua r
< 3

ubopar

KTpHK e Buesil0s225
Bmymnapnnm8 OHS?JIB p9510”—10” ?:'r:;éﬁép.umamaa s
=2,6—3,0; tg -;o,cml' 710K Ba KOMIayHLIap
MB/m. Burymnap, & g
darpnany,

MymoMCHH AH3JIEKTPHKEAAD

: SHJAHIIH  JKHXAaTHAAH
H2JIEKTPHKAAP ‘_‘P”,C;a”(g;?:m XoJlaTAaH CYIOK XO-
MymcuMOH I napaan papK KuIb, K acura srannp. By mare-
Karpoi B2 6“”’?}:11}1}11* aHuK TeM“ePaTypmunquu Ba KYHHJIYyBUH
Jdarra yramad ¥ Tp nsoJSUHACHIA LM At boiinaiaITat-
puannapgai”;it;ﬂpa ‘1’0'"””“3”"‘“sﬂféﬁgéffﬁuu;-mr KOHCTPYKILHS-
Mojuasna ' Ka 3JeKT
_;a 10k ﬂencaropé u?f”pi?;]” imu aode o PaTmai}i{m
JapHHH COALAT HaJeKTPUKIAD HAMIa YHA s B (repyemsa-
MymMcHMOH ﬂﬂﬂhraﬂ KOHCprKulmﬂap}mempHmapmmr 29 L
JH, yaap i\'__\r.rmﬁa srugmaian. Maskyp man: L S b
nsiau) Taﬂgﬂmmﬂa yaap . KamMes, KHP
KaMulJIire K —90%). JIeKTPHKAAD VY
102}‘:\00”“””1’““? (12}1(3121{/0)63?1"11{‘-13 MYMCHMDHLLGP%I;?iE); g) KHCMaH
TOAHIHK ﬂ?ﬁ 1) gyrocu3 (napa(i?lgl)’ KyTGan (osieBakc).
L (6%2[[[[{1;2;1[”éﬂ HOHHHS%ﬁyTJI;ng)ﬁ;yMu ibliOPU Ky
KyrGan (110 y yT ’

-
130 wiaaad. yaap |
Moausruses Ba 701U g WHMARPHIAA KYy1aH -

r J Hiac »
KaGenuguur Koro3 1130J151

6yarann cabab-

t—550



oK 2KH KYJApaHr, COMINTHPMA XaAMilll  Kapulliury  10KOpH
(r=10" OM-M) pusaexTpukaapanp. [loaustiien MyMp whmMA-
aveun kabenp modsapu (MH-3, MH-5) rapxuéuna ganugoan Gu-
gar Oupranukiaa, nojaunnsodyTivien Mymu aca MH-4 napan wnti-
AyBuM MOH Tapkubura Kyanaduigann. \
[lapagun panrcus, XHICH3, KPHCTAL1 CTPYKTYPAIN MYMCHMOH
wonaa 6ymub, Geuson, nedre Moilaaph, Gensun sa 3dupia AxwH
spuitan.  Ilapadun napabuuan wedrts aucTHAAATIHN Kalita Wil-
aaw opkanan onunann.  [llapadunnnur 6up neyra TYpH 6V,
ynap Oup-OHpHAAH 3SpPHIN TeMmepatypacu  Guian (hapx xuaaLi.
FlapadbuuHnHT 3pHII TeMilepaTypaci Kanua oKopn GVaca, yuuit
c;{:fba'ru IyHYa , AXIUH xncobaanaau. Mapaduunuur anuanrn 850—
A T 0o e
900 wr/m?, spum Temneparypacn 50—62°C, anasextpiy xoceada-
pri 5 =2,1—2.2; tg6=00003—00007; »=]0%_[0'5 Om- M
=10"—10'¢ Om; E, =20—30 M ’ :
Pe M5 ot 30 MB/m. Cnd Tanratl
0 ndaran  tosamanial
napadns nasn B\—Bs, ypraua vosatmaarney T C s B
i : H. H capdhis Aiok 2 f ga To3aJat
Maranu e 4, Xaphaapn opkaau Gearinanany Mapadiu, Koil-
JNeHCaTOP H3OMAUHSACHHN [WHMMUIDHILT:  vin e e
5 WMIDHILAZ. yiHlur nepesuy Guuan apa-

JauiMacn 3ca CHM Ba Kabedp ypamaapuna HILIATIL A o

Alepesun wedprv Maxcyaoraa ; ;
pia Huu"a?nﬂan na}{mq)lmg:],;au OIHHHOG, nu3anexTpHK XYCY~
opuwr temneparypacn 65—85°C, yuna
omim MyMmxun. Lepesun xa6ens cay
p# Taifiépaanina (pesnHaHuHD épyr
omwMpant) HULIATHIALH. X

CHHTeTHK LepesnH oy Capux pawur
Moaa 6ynub, KOFO3, 1013 n3o
naméla HILJIATHAALH,

asealln — KaTTHK Ba CVIOK v
raumann TOF[.FaH o MOHH}:;:{\_DT\rg‘lil;?’?opoﬂﬂap apanammacuﬂau
Kyiuparnda: &, =0,0002: p___5_1012‘ OJIHZ—)J!el\'rpHI{ xoccanaph
Basennn koumencatopnapuy TYaatny MeM; E, =20 MB/M:
HONAINA TacMatapii ”l”MIuipr-[mﬁaH? €Kn - yaapunur xoro3/H

Ouesarc — KaRAKYHKYT Moy, HUlTaThaa .
am opkamn ommamran gt TAPOretepani g Yoy
OneBakcHUHT nnanexTpyy CHHT RUSACKTPIK xoccamy ‘moxnaHp-
cababan yunan ;coHIIEHcaTOpﬂaﬂl»erBanm[m I0KOp11 oj}nraﬂﬂm”
HHJa 1. P CHFHMuRy outnpumaa doiinatd”
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9l Monnanaap yqﬂg‘yl{’”m Kapag KoJmoup apHTMa'
Amudatnk (Genayy \eTa?”, HaThxang " Kubuparp spuTyB

¥ -

KCHJIOJ, COMbBeHT it Mapracu xocun Gymafi:

Chupyr, g
» Kepocun
KEHT TapKaJaray i yrﬂeBOZIOpo,uﬂap ODLai?HapOMaTHK (To.nyoﬂ,

HTeTk

BaSHanC}v[I‘a K -HJIHPIUIHD_ i apHTyBIIHJIapHI{“r

(wuniayeqy, Konogey, 2IEKIP H30awy

a
& Ba €Al 1106yy) 65’;3“?{2;?!)“ yu rypyx’

YCTYH Typaan, [epesumnill,

Huymuaysun Aokaap FOBAK BA TOJTACHMOH  H30JLIS MatepH-
annapn (koros, éroy, razjaMa)ra WHMUIIHUG HATIEKACHAZ yAdp
X4KME1ary XaBo OVLIJIHKIAAPHHI CHKIG 4HKAPAILH. JT(‘):‘( Kypurai-
Aan cyur u3oJasUlg MaTeplaIIHIHT MeXaHiK Ba 3JCKTp MycTax-
KaMayri KecKiH OpTHO, YHIHP FHTPOCKOMHKJIIK XYCYCHSITH KaMad-
I, MeCHK/NK YTKA3YBUAHHLH SXUIHIAHNG, H3OSUNSHIND HCCHY-
Ka wupamauury opTaid. Maskyp JOKIapAan SIEKTp Mawuu‘?’qss
annaparn uyJFaMiapiHi UIHMAIPHILLE, JOK/I [a3MO.1/14p Ba K?
AaMaN MaacTiIKIAp NILIa0 4iKapHULLa (bmmanan:l.n'a;u-[. g

Kon.aosyu nokaap KaTTHE H30JLINA M‘ElTE[)Hfiul.’]d'])I[{ ity
CYPTRANLI HaTHKACHLA CIVLIHE, ﬂ.’l'fl;(pOI\_],Iai:(;h::{l([):}l{ll\] .\)“30:.1;”“”;
Hamra wpgammn Konjaama qilliliaﬂ:llil 5gg;mi1au~s[xmn it
KapuniuiriHy  KecKHH oulpuo, 1032 il
Knnagu. Yoy J0K roaam:/l\n.\lesgu “{i) TIRULOR S e tai
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1. Tapknu6uia OFHp MeT&l1/

aJapra OyauHaLu:
OKCHAH Oy.aMaran HIIKOPJH UIHIUZ,

2 Gupa Gup Kanda OFip MeTas OKCHAMApH OyJiran HIIKop-
) po}f:,:;lméﬂ Tapknbuia HuKop 6ynmaran cofp unua (KBapu)glap-
Iy WRIa. ;! Cuniikatan Ba OOpJH CO@{ Lu'nmanap tTapku6uia
ra 53/-”“”35' JemenTiapi Oynanu. Tapkibura ~OKCHLAAp KHDH-
Si04, B—s apoBaKﬂamaﬂH. Bup BajenTaH METall HOHJAPH MIH-
TRk LEI:{?J?EKTPHK xoccanapHHH, HCCHKKA Bd HAMJIHMKKA THAAM-
MIAHHHT :
JIMJIMCHHE KeCcKHH K

[IIgmanuHr oMmall

amMafdTHpaIH.
TeMnepaTypanapHHHHr OPAJHFIL KaTTa

. MaxcyJoT Tafiépaall KapaeHH On-
Y rn cababad, yHA3H ; X
6y{1r%ry;l;ﬂﬂ Cyiox IUMIIA TeMneparypac 800:—__900 C arpodu-
ﬁ'}fﬂﬁ“}:raﬂna yHAaH TYpJaH X Maxcy/n0Taap Tanepaananm. Hlu-
ﬂca Jaxcyno*mapu my¢aaul, CHKHLI, 9y3HUl Ba OOCHM ousan Hu-
& 6e"mu ycy/an épaamuia raiiépnanan. Tailép wmHma maxcy-
a108 DED VHAA HUKH MEXaHHK KyuJaHFaHJIHK

' a,
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omaH. Cyurpa Qotokumésnii yeya
ymlzflmnu MaxcyJoT Taiiépaanan,
VP Ta&BCHP 3TTHPHO ¢ r =
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Ilna saexrporexinkaia KEHD KyJAjannaan. ¥Yuaan ‘acocan
OKOPN Kyuaaiiuan H30A5TOPJAdp, TYPAH H30MLHS MaXcylnoTia:-
PH, mynnuraex sriayBuan, yTa HHTHYKA (4—16 murm) ysyy TON&-
Aap raiiépaanam,  Tona oMl yuyn o Wna cHHHKRJ4pH Maxcye
TEINK — nasepaapia SpUTHIaLI, CYHIpa yHI OKH3HO ypad oau-
Haan €éxy kepagan yavilRKLa Kecnaanll. Bup neura wiina Tosana-
Pt yszapo GupaaniTHpHG WHa HOH - OJIHALH, Yaapian tacma,
TYpan Matonap nuwiad dnKapraani. Hlnwa tonanapHiiuur opra-
MK Tonanapgan yeTyHJaHTH VJapUHNT 1I0KOpII TeMIepaTypara Gap-
ZOWANrY, I0KOPH MEeXalliK MYCTAXKaMJHK Ba LHSJAEKTPHK xocca-
Japra sraaury Ba KaM MHKAOpAa HaM CHHFUIPYBUaHANrHAAAHD.

Hilla Tosacuian scadral KagamuaadpHing uyananiira Gyaray
MygTaxkamaary nyJaaTHHIr MYyCTaXKaMANTHAaH KOAHIIMaran.

G\’B‘d])lmn A  KoHJencaTopiapia, HHAYKUNON FaaTakiapia,
Baxyyman acOofaap Ba X0Ka3o0a1apaa kVananniani. Kam numgop-
T Ba ywikepcek3 Uimanapaan 10Kopn KyuJaHHL B2 IOKOPH vac
Toraan acGoGaapiiur KoujencaropJaapina,
TOpaiapjaa keiir (poiiganannain.

Aiipny typaary mmumanap, aaMnanap taicpaaliia Hpmariia-
a1 Tona pa TUkHMa Taiéprauia HLIKOPCH3 wUiiUIa KVaHIT 8 TH.
Uhiwa roaa sa i‘j"l\'_lma.rlapﬂan MEXAalE MYCTaXKaMJIHKKa 2ra fi-
Ma  paactaapn Taiiépranain. Ynap  HcCHKKa 4HAAMIH rKabenn
M3oanmpsaapia KiAannaam. [Ihrwa TVYKHMadapiiinr Tapku-

Oita XaBo OYWKAapH oiaraunn caGalaH, y.’u_xpms:lr ﬂi!ﬁ{iEKTpmc
K()(‘(V‘a‘nap” Hima Toa4ac! HOKOPHIAHDP. acaunar,

mnkira pEcbaran
Winna rosacnaa tgd=4.5" 10 7% ¢, =9,2 Gyaca, unima TyRHMana
tgh=1.10"3: e ~18—2,0 Gyrain [Hnima TVKHManap HCCHK-
Mg pa 7 Hypaapn painaunnaci rabCHpHAAN XHMOSl KHJAYBUH EO-
CHita cudarnaa Xam K yanannan.

MMacuxa wnoia 5—100 micm
Kanunaukna Huat yHKapHI2LH. Arap nnEHKa@HHHT  KaJHHANTH
Kamafitupuaca, ynuir sTHAYBUANINTH Ba

F. KuiiMaTH opTan.
Viigafi mAéHKajapuHur  JEKTP myctaxkamanrn £, =70—600
MB/n nu Taiukma 3TanH. [aénka mMyIla 3JeKTP  MauIaHacHiumuur
HaomsscHIa, KOoHIeHcarop. MycTAXKaM NN KaTnamaapH TaH-
Gpaampa Kyaaaimiani.
Ky miKeMon wnia el

TpHK XOcCaTH, HCCHKKA
JHO KypHIMalapH Ba HCCHKJIHK H20J8IHgIapuia

renepa-

HMITVJILCAH

FHJI, MEX2HMK MYCTaxxas, sXimf LH3Iex-
yppaMJi martepuan Gvaranp yuyn v opa-
HULI2THAA 1M,

Conoa marepHannap

ConoJl — TOWICHMOH aHOPramnk Marepial 6VanG, anopramig
nnacT™Macca KM YHHHT KyKyHHra I10KopiH xapopatia HuIoB Ge-
Pii OPKAJH OJNnail: Conoa Matepuajiapia, acocan, KpHCTaLT,

MumacHMOH Ba ras (asanapu OYaain. A U
Kpucrann (asa CONOMHMHT acocuii xoccanapu (g, TKe, fo8,
aunkaafizn. By ¢asa, acocan,

*.. 0, G Ba XOKa30J2p) Hn
Kicopoaan OHpHKMa pa yaapuir
TiO, ZrO, Ba X0K230) &xy  KHCJOPOACHS
NAI) napnan nGOpaTanp.

KaTTHK KOTHIIMajJapH (Si0s,
oupnxma (Nb, N.Si,
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o LARRAMUH OB CONONmY TtAAr  TypAapra GRAMIARY
2) YpH ‘**-‘1‘.\‘131“ YIOMAGp i HuaaTiiajidrai conoiap,
) Koijencaropiapia MUJATIALHNAK cOMOAAD;
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HHNT Mexal TAX FEEPY HHD: ot arepHa’
T opevanitc MYCTMGMANNI rapay Tl aciion $0%
Ba MeXaHuK \'occ"m'}:"m“' MATePHANMMNT  fysnekt )!L:I-L““:[ccin'(:!l“‘
LIHIIACHMOH ;13;13;; fpm”gxe‘“m'”a[”mpaﬂh .Of . qaapad
aand —10%, aaextp wpnmye S 6y-
. IcHaa sca 40—65%
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OVaimaran conoa sca HONJACTHE 6ynaan. Tlnactuk comon 1iwnab
UHKapHuw ykapaénn  XOM aménn Taiiépaaw (Maiianaw, yavau,
Oupuxkmaaapin apajamTiphil, KYPHTHUI), MaXCYJOTHH — KOJin-
Jain Ba numnpaian Hoopar.

[Maactik Gvasmaran conoJj XoccaJjJaphhi GapKapopJalTHPHIL
Ba uVKHUIIHN kamaiiTHpHl MaKCaaHAa yHIl DHIIHMDHW HKKH 6oc-
Ktiuaa (pactaabki Ba OXHPTH xoJaraapuia) YTKasiianh. Oy ca-
6adm, comoa HiuLIab UHKApHU Kyilngarn KerMa-KeTJHK1a Gaxa-
piiamn: 1. Xowm awénn Taicpaaul wkapaény (Vayau, Maiinazau,
OlpliKMagapHil apadamTipiiil, vaapian Opuket szep::mm). 2. bpn-
KeTsrapyy gacTJaa0KH Miuipi. 3. Bpukeraapii maiizagaaul, yHra
mracrigurkatop (napagu, eqnM) Kymmw. 4. Ileraamapun Ko-
Junaam. 5. Cyurrin Gocknuaary MHIIHpHIL

Sur myxum 60CKHuIapra pactaaGkn Ba oxuprn Oockmuiari
MHIH P japi KHpaiu. JlacTaaOKi nHIIIPHINAA acocHii ;Kkapa-
Sunap coanp 6Gynann Ba MAaXCYJI0T XaMKMI y_3rapzuln ’(K![I!p?‘l.SIILI‘i).

Y aca oxipry 0OCKHYAAr [uLpHIaa .\IEl\C}’J‘IOTHIIjI anHg gnqam
Ba Kepaksy lakiaga oantl [IMKOHIHI fpaTaill. : m:{]o? epHW
Kapaduiga MabIvM KpHcTas naumapa{la‘p’ﬂa KHMEBII n;\}/)imfum
coinp GYaamm Ba Oynna Marepuaiiils XaKMA, HIpanaH, Vaxcy-
JoT GV'L[i pa BagTHHYA foraanrat 3szpalla.ﬁﬂpﬂa}l Ié]al{.%]ﬂlAHajlli Ba
allya roBaKJHKKA 30—50%) ara OyJaaui. O-‘{"Pmﬁ OCI\."llélaFH ﬁ?-
Wnpiiga conoara JoOKopH temnepaTypana HW‘;BO :5“;” , Yy 3uu-
Jdalliaan Ba Mexanik MycTaxKaMJIHIH Gupmynya opTaull.

auajap AHaMeTpHra TecKapu mponop-

re3Jauri 3app |
uHOl,—]I;.];[;II:I%m” y ca6a6an QMEPHIINH TesJaTHII MaKcalnia co-
aup- 1 ,

s 1 eTp” 1—3 MKM) l\:“.ﬂ”ﬁ Taﬁép_ﬂa-
nos ; i (zappa AHaM ) kG
Hﬁﬂ, quﬂ‘jaﬁ{aCono.gnup HITHp I Mypakkal Kapach GyanG, Gyn-
na (I,khlr;ilr-n(.\n.ap TOpTHJIHIIH punan GUprajankia NHINNIIHKE CeKMH-
-’TaTa:uiran ‘caGabaap (6ymanKad xocna Gyamannran raznap) xam

Keqn( unHraiH.
Cytog (pazanarn maump;gm '
coroJiiapra TaaJTyKJIHAHD. YVIOK

m tapknGura  TYNpox Kyuanran
EI)&BEI,IIHI‘H DHUIHPHJIHII HKKH XO-
il KATTHK Ba CYIOK dazanapHuHr ¥3apo TahCHPHCHS
3 ' waskyp (pasamapHHHT y3dpo TaBCHPH OCTHAA Keuarm. Bu-
]51111‘!1! xosiia 10KOpH xapopartin HILIOB ;Kapaenuna l(pn(‘:Tamiapma
GupHKTHPYBIH CYIOK (pa3ana KOBYLIOK Ba MAAcTHK OKHM XOCHJ
Gynann Ba comol 3HunamaH. fbasanap gerapacuaars CHpT Ta-
panTIK Kyun Kanda joxopy GYica, SHUJIAMHL WHAAATH myHua
reanamanu. bynna 3appd {uraamaapu KHUHKPOK Ba IIHITACHMOH
daza KOBYWORJNIH nacTpoy OyanmIE KaTTa ax,amnm’ra 3ramup.
Mxkunan Xoaia COnoJHi NUMApHII JKapacun KATTHK (ha]?:ifijrqﬂr
uncGaTan cyiokpok (hasa gunan §3apo TabCHpJAlIHIy HAT " c::-
‘ “enann. Bynna GupHHUH GocknuLa CYIOK (haza XOCHJ

gf‘,‘ [Ogaraol\:nmnm Kyuy TabCHpHIA zappajaap y3apo aKuHAauHnG,
(‘jzfgsﬁnbgp&(ma 3;.1113.31]]33}{_ TeMnepaTypa omnpa 60[)[1.’1(221, KaT-

THK (hazaHHHT Maiiia 3appauand gHcMHAa pHU Jwapaenn coll{}g
34t it 5 a viiaa K annauui pyh

5%  yaTiWACHAA VA KpucTadaait
OVnany. DpuTma TyHHIHIIHE na CURD T g TS
Oepann Lllg;.wgqan gpucTajiap KaTTapok jauamra sra OyJain.
Y o



btk cyioR Gaza opkaan Yra. KpuCTaanauHL GKH PeKpHCTARAr
HUIL 2KAPACHU COAHP Oyaaui. IpUTMauHHr TapkuOu Y3uaa pys-
yap KatTiy Qasa Onaan T¥itnra Gopaii.

Aap Oup TYpAArH cONOA MATepHa]  yuyH MabiyMm NHUIHPHL |
Temieparypacn Xoc OVand. Oviaan nacrt Temmeparypana conodid
outy Gywankaap xocia S¥aanu, Arap temneparypa ontumad KHib
MaTaai 10KOpH Oy.ca, pekpHcTaananum xapaduiia conoqa Maf
Aa cpuKktanap Ba HHPHK HUKH OVWaHKAap 103ara keaaan. DyuiadH
OYIANKAAD COMOAMNUHT 3JEKTPHK BA MeXallik xoccajapira cait
Guil tancup kypearann, Tmwnpum TeMneparypacuiuir Kuisath
Maccd Tavepaallna XoMm awduinr Maianan napaacura xaM
Gornmanp, Maitnanaw waiing OVaranna maxcvaotnunr vexatdg

o XKAAJUT . LA ATV
MYCTaXKa M I'li'““l OWHIPHW yayn nuwupumy nacTpox Temnepary

aj1a yTRasuaHWn kepak,  Conouy nuwMpia  revneparypd
MabAyM Te3AlKAa OWHPHO Gopunagy, Cyurpa wmaxcyaor nuui
pulll TeMnepatypacHia Manayu MYLAT yUaag Typhf]ﬂ,‘lﬂ wetiii
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HOMILHHT SJCKTD KYUNAHIUIN TALCHPILA TOUIIHIIH HCCHKIMEK, KiM-
€BHH Ba HOMJIAWHW TypJaapura Oyauuaan. Conoanuur 37CKTp
vycraxkasunry 20—25 MB/m. Conoannnr suuaurn (2300—4000
Kr/n’)  yuusr sexammk MycraxKaMAHCura, NHIIHPHIL  TeMIepaty-
Pacy Ba xpucrtana (asa Typura gapad kywin pasnina Yarapamu.
Yauur uususan  kenrafinw xosdduunentn (4—=7) 10 " rpax
opanuksa Oysajn.  Vpuarnaysun  OyioMgAapia  HwiaTHaamHran
concs  marepuaganga ¢, = 6 < 10 6§46, MexaluHk MVCTaAXKAMIALK
Jeng = 40—200 MIla nuy tawmxna srann, Yunau, acocan, unayi-
THIR FANTAK KOOHFH, Y3rapysuan CHFHMJIN XaBo KOIAEHCATOP 1 1T
ysaru, Jamiia aaaraaapi, GocMa cxema acocl, KapUWHJANK/Iap Ba
XOKA301apilH Tancpaawna doiranannnanu, Maskyp Typaarn co-
nos1 3HY Ba ropakcHMon OyJanu. By conoa sxum AHIJIEKTPHK Ba
Mexamik xoccanapra sra OyaHmn Kepak. Ypuartuiysuy Gyiomaap-
Ad HUIATHJYBYH YPHATHAYBYN CONOJMAD  TAPKHOH »KHXaTiaau
BaO—Al,O;—Si0;, MgO—AIlLO;—Si kadu CHCTeManapaan HGo-
paranp. Amosumniicnaukar conoan BaO—ALOs;—SiO, cuereva-
CHitHir Kpuctaan  acocu cudarnaa kopyna (AlLOy) Ba myasur
3ALO; - 2810, oaunanu. Comon tapkuduga Al,O, Kahda Kyn oOy.a-
Ca, yUMHD MCNAWHK MYCTaXKaMANTH  BA HCCHKKE  MUAAMANJNCH,
AN9eKTPHK XoccadapH wynda wKopi O0Vaann. AoMuHokeng Maii-
na gouagop {2—3 MKM) CTPYKTYpaJH, MJIACTHK Oyamaran abpa-
3UB MatepHaanup. Y JaMnanapiuir H30JAnHs KHcmuaa, Gocma
cXema dcocaapiia, aBlacBeya Ba XOKasodapia Ky datniaaiu.
YaoTpauniHHHHAT THITEKTPHK, HCCHKJAHK Ba MeXalHK Xocca-
Aapu toxopuanp. Yaurpaunnun Tapknonza AlLO; (35—80%) mux-
10pu Kamua kyn Oyaca, y XoccadapH XIXATHAAN  aJlOMHHOKCHA
conmoanra AKHEAaWa OOpagH. YAbTPAUHUINIKAT OHILHPIIHI TeM-
nepatypacu 1350—1400° C. ;
Pajuountiiy TapkHOHAArH MaTepHAJHHHT  J0KODH Zapamaza
taactuk Gyanwnnn  rabvuiaaiign, AlOy Ba  tynpog muxaopu
MATePHAAHHHT 0KOPH Aapa)Kaa MiaacTHk GYJANIINHE TabyiuHiai-
an. YeuHr numupianw remneparypaci 1280—1320°C. Panouunnn-
1an TypJdn XHA geraJjiap Tauep/liaHaif. 4
KopAHepHT — AHIJEKTPHK n(_‘pO(pl-l.lOEgopil Ba YUBHKAN Keuraiiui
cosppuumenty  kuunk (1—2) 10 rpax ~ xamaa &it paspaam
rabCHPHra YHIAMAH MaTepuan Oyano, yuaai HCCHKKA OapaolH
vaxcyjaoraap, paspam cynaupysun acGobnap sa xoxkasonap Taii-
{':p,q:\_mﬂa (p()l:']ﬂﬂ.,".[ai[[-fﬂaﬂ”_ u L.
I‘\:OEIHEHCHTOP COnoJIH Y4V E. IOKOpH KHUMaTra 3ra OYJInH
KePAKAUTH ca6GalbJu, YHHHT KpPHCTaMH acocu{l'a pyTHa, THTaHar,
dnproiaT, HHIKOPJAH METALT CTANHATAAPH KyaianHIaiM. .
[OKopH 4aCTOTANH  KOHAENCATOp comonn  BasHdacura kypa
Kyfnaars Typaapra 6yaunnagn: 1) ysrapysuas cHFUMIH KORqsiha
Top comodn (& = 150 --230; TKe (310 — MOD).IOQJEFEKI—-
TEPMOKOMIIRHCATOPIH KOHAeHCaTOp COIIOHH (5,=35—95; TKe=
= (750 =~ 150; 107" 1pan™'). 3) TEpMOCTAOHI KOHARHCATOP COTOJIA
o = 12— 48; THz = (=75 —33) - 17 rpan ).

101



i(mmen:ga'ropnmtr BasH(acura kapab yHUNT KOHCTPYKIHSICH
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el M AH. YHAAN KeiiHury Xapdaap xoumenca-
coxacumn nbonanaiin: ‘

Ba Varapmac ToO P il S : 1T — {3rapyguad
H b Jl\;lTIyJ::bC'H![{ Ii?jnmnp;ma, 1 — Jarapysuan 1ok 33311“1-?:1;)12'
ENDAADI 3 PonTAa; ¥V — ysrapynuay, yar; e e
FUDTADHAA Ba HMOYJLCAH APOHTAA » y3rapmac Tox 2all-

Cl{Ta;;J]ap

LHTEa4p . KPHCTEMD CTPYKTYPaJH anapr
et 55 e SR an
?:S{;rr:;;\[g)&_y;?l’{?;:;;-m HIHIany Kpnma?max;l{opgam[ ey
e nﬁépaT Cr-n‘]:a]j'rarT» Ba <KpHcTanny cy3napununr lOJlfh.“a'Hr.r_
ponrtura xKapabt 90_950/~1I-lnur KpHerann dasacu tafidnga (‘”U(M]';
: { b nn Tawkma sty pranuu ma
gamaapu 1—2 mMkM gaw opTmaiign - PYHna xpucrann yi-
Kpucrana dasann conoanan {];aplmn V
h h , .y >
;ﬁ:’;g}’;a]”i{pﬂfa‘(IOI‘:.OUI-" 6Ynamn Ba wmaiina notanop :
bl Marepuaﬂ, Yamoj\?numma Ica "20—25 MEKM) Tapxnﬁ(Kpm.l'rm..Jl
,Z[aH,I\'Ia.\"C\’.TIOT l‘I‘ijJiaGHIILa XaBO OVILIHKAapy ﬁyﬂh-lai.iﬂ].:a gr’a 6y-
i O Omm’”rlf‘apﬂm YEyanapu xynan mnma].m -Hraﬂg'-
e améqap'&aqag IyH ap3on 6Yiaran top KHUHC i
5 i na6 arnaamn. Kyiinpar MHChapy, maax
SHT KVII TapKaJaran: ! TAPRHGAN cHTannap
1) JTHI-aTIOMOCHANKATAN (Li,0—=A1,0.. S
2) Maruii-aJoMOCHIHKaTIH (MrrO_zf] 6— 10?):
3) JMTHI-pyX-CHIMKaTaN ([‘igoiznd_?SiTgSIOg);
4) NUTHA-MAarHH{-CHANKATIN (Li,0—Mo0 2)’-
Jxap(.: V—=MgO—Si0;) pa 6omxa-
HTAJN Talépaam yuyn, xynunua, ux V .
AM3aTOpaAaAp — : Lai h BYDHITH
o ptope OB 30 WIKOPHLED _MeTanIspAmY Sy
i OﬂTl]{JH). CPYIJIHKKA Ccearup Merannaprap ( I Cynb-
i drctabrtio - e (bofinanannaann, §00—ggne i .
PHTMaCHAaH neTainap 5 Ya R aini
MahayM TeMIepatyparata keckmn o Tanepnawanu Ba ynap

OBHT o
OMILaW TeMIePaTypack (500—540°C) raug s CVITPA AeTannap
I,

paén WHIIAaH ? ;
f IHHT KpMcTannaaurap Mapmmap},:llg:-:flg);i{;;;ﬂH. By ma-
; ipdhysuy  xnco-

matepuan OY-

MAPOK  cutang puind

102

AUpHKJIAWTHPaLY BA (UHUIAHHHT
ACOCHH KHMCMHLY KpUcTaddalin oltaian, KartHg KpHCTaaa
Daixiapa xocHa OyJarangan CyNr HCCHKAHKHH 4CTA-CEKHH OUH-
PUE opganu WHIIALA TYJAHK — KPHCTA/IAHIL (800—1000°C na)
amanra owupnaain. bynaa seraadaptitin pedpopMaLnIdHHLIH-
Pa ftys kyiuasaian, Cyurpa  yaap xota temneparypacu (20°C)
raus cosurusamu, Arap wiua — TapkHOHmIa MHC, Kymyll, OATHH,
l1atuna sjeMenTaAapy KaTdAH3aTOop cHdatusa KYANdHHICA, SPHT-
MalH keckup COBUTHII MoOaitninna Oy merajnap OHp TEKHC Tap-
Kajiray yon Ba aTtoMJap Xo0JaTnia oyaanun. Keatupimiran merajn
3appanapu xaxM Oiiitua TeKic TapKANHWHHLE  OCOHJAMTHPHL
Magcamupa, yaapra HuiaTHULaH apsas YB @xu pentres Hyp.aa-
PHIA HuLIOD Oepuaali. Cylog lOHUIALaH AeTansiap Taiiépaaunub,
YAapra MccHKJIUK TABCHPHAA HILIOB oepunann. [Oxopuna weatu-
Pusran ycyapa Taitépiaanran cutaanap Qorocnraniap AeHiIann.
IOxopu Temneparypa Ba yacroraJjapia cma.nmﬂm{__tgc- KHH-
Maty guuuk OyaKO, YHAAH snekTp  H30JATOpaapH Taepranann.
H3/eKTPHK Xoccasaaph JKHUXATHAAH CHTamiap AXMLH comnoa mare-
PHannapura  sKHH Typai. CuTa JHHAT 3JIEKTP u'y"masyﬂqalm%[rn
MaTeppan KpHCTAL acoCHIIHT T)’P”F{1 GOFTHK 5}ﬂdﬂ11- IEP“CTM-
Rt gapakac 10KOPH Gyaran CHTaJapiHur sqekTp YTKA3yBs-
Qamanry nact Gyaadm. By, acocal, KpHCTallaHHW Mobaiinnna
Howsap cH/DKHIIHHART macaiIiH 6&_man TYUI}’{-ITI{EHJ'I?!HH. 20—
400°C  opanuriia CHTAMJIHHHT COJHLITHDMA NAMMHI KAPWHIACH
102—10* maporaba I10KOpH

Wimanynr XamMui KapmiHrnaa ; el d ;
SVnann, Curani TapkHGura HKKW BaleHTaIH MeET JAN OKCHANAP

(Ca. BaO Ba ‘XoKa30) KHpHTHICZ, » kuiivaty 2—2,5 Mapra op-
Tanu, tg & guAMati 3¢d 2 mapTa Kamaaiu.

CyraJHHir JAHDJEKTPHK CHHTIHPYBYAHIHTH 5—10 ra TeHr.
Arap curaaan TapKHOHIA cerHeTodNeKTPHK asa (taTanar, HHO-
uil) wmasxyn 0637€3, e, guitmarn 2000 raua Kyrapuaagu.

KHAMATH 9acTOTd Y3rapiilira J1edpJH 6oF-

Curananuur tgo 3 £k
Rux smac. YsrapyBdad SAeKTp MailloHH TahcHpHaa OYaran CH-
1V - [
Taﬂ\'nﬂam SHepris pcpoaapi 2/1eKTp YTKA3yBUAHAMK Ba HOH-pe-

i KyTOAaHALIE xHcoGura cojup 6Viand. HMusnekTpUK HC-
pod.ap yvaTepHaJHHIIT [HIIACHMOH dazacuga comup Oysraun ca-
6acnH, YHHAT TapKHOIIArH HIIKOPJH METasll HOHJAPHHHHE MHK-

kamafTHpuanig kepak. Curannia SHepri wepodu  wHma-
to & KuitMaTHHUHT 9acTOTa-

fuca koajiony yJiuamaapurada

zopH :
ra GucOGatan Kampox Gyaan. Curann
ra HHcGaTaH ya3rapHiup HOM-penaKcauns gyrGaanumy  xucooura

CoNLHP Gy nanu. Tesmneparypa [{?Tapfim-l.}uu Gunan cutamaHuur tg 5
KriiMaTH, 3MeKTP YTKasyBuaHMIK Kynanmm .\;ﬂcoﬁurao opTagH.
Cyrajnn TySHJHU KHXATHAdH 3";“ marepuan O6yaud, yHuur
TapxgkuOuga Nago oywnKaapn HyK. ViHir 9/eKTp MyCTaxKaMmJaure
Wy pa YMHHHJAPHHHAT 3JEKTD Mymaxﬁa.\-mnrrlmau EOIQOapHILHp.
Curas/HUHT COJHIITHPMA OFHPJIHTH ?420—0700 KO/M opa.gu-
PHaa GiaaiH. Curannuar Tapkudn Maund gappauajapaan H0O-
Pat Gg?ﬂra;m yuyll y I0KOPH napam’am! rasz yTKasmaciug Basly_[exa’—
g Myc:'ra:gs{aim.qm{m sra Gynaii. Cutann o3acH Tekc OYMHo,
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OCON TO3anaHHWl XYCYCHATHTA 3ra, YHRHT W3zClity chpazll wapT
amac. by marepuan meraan Gidan axing Oupnrann. Sxwn wpuc-
TaJJaHray CHTAWIHHHD TallKn Kypuuuuiu THHHE Gyamaiiin. 'li_H‘
HHK Ba ADHM THHHEK CHTaJJ KpHCTANAApHIUNT Yauamy kiunk OFaar
IH KM KPHCTAJJIaHHW aapaskaci TYAUK O amaiinn. By mavepiad-
HHHT KpHCTaAJaHHII Kapaénuia xakmnii kuupainmn gkuuux (3%
raya) oyaranaury cababay yoiay anny ¥auanra
O MYMKHH.

Cl-s'raﬂm-nu{r"__nmi\;a.nannmra UHAEMIIABIY  10KOpH Og‘axz'e:sfff;f'f“
yuyu YHIaH TauepJanray MH.\:(_‘)'J]UT I03acH e.\.mp;l:nmlra (r
an oVnmagn. Mexannk MYCTAXKAMIULH JKHNATHAAN cHT2dq WY
nan yeryu typaau. Curanannnr dHSHKAN keuraiinm kosgdinien:
8 —0,7- 107" gan —30.10 " (rpan) ' raua opagnipa Cinann.
B_y 3Ca TYPJH XHJ MeTaan 6inaay CHTANINE axuy Oi;h|-|s<T|-1}:.1;11:t‘U
KEeHT HMKOHHST sipata.

CurannapHunr Merana 6unau AN GHPHKHILY,
XOccanapy Ba HCCHKKA WHJAMANIHCHERNT
MHKPOMOIYAJAH GocMa cxeMmazap acocnpua
pann. Anaurara YHAAMJIWIHIN, SXIIRH
ANTeIn FrREsTiTapAa watr o CHTAL ailaaiieiral

Lk MYMKINL. Bakyyman saextpol!
acbobaapia curannnian merann Guaan any Gupuxysun marepual
cHpaTiaa doiinanannaany, Curaan I0K0py Te.\mepéT ari;; BI.‘;HI(Y’
Y™ WAapouTHia wuluaaiiuraw acog KGOnK 4

A fapnna, peaxropnanid
Ba 6(2|1mapy3 y3akaapHuma xam nmaartunanp. |gr1),n"n\m-n].|) 10150°
PH Oyaran cutasnapnan knumx Xammapy Kmmenrcamp.qap Tai-'if::P'

sra  MaxtyJioT

NHzCKTPHE
0KopHMITH,  yaapid
K¥anaw umwonnnn Ge-
MEXaunk xoccanapy, wKCpH

Janann.

Caona ea cawonaan Marepuaaaap
Cmona tabuuii Ba cnnrernx Typaapra 6yununany. Taduupi cnio-
A8 KDHCTAJA CTPYKTYPAIN, KaTaamin TY3HAMIOTA sra  mupepan-
aup. Cmiona sxyna axuy JUCKTPHK xdccammra SIHJVEL liﬁixc-
Ka Ba MExaHHK MycTaxkamjukka sra, KHMER I} ;;1{1-91:-1711: Ja{:w;'rﬂ
HCCHKOaprow munepaanup. Kumépng TAPKUGH 6{’1‘1151;3 hcu'no "“-01'%.!;“"
TYPJAH XHJAJMADH CYBIN aJI0M HITI CHIHKaTy pa .muxopﬂun ﬁn""l.ﬂ-ﬂ
Gupukmanapuaan nbopar amisarpon Marepuanaup. Cao; “C:.“, c-
Taallapujaa KHCJIOpPOA Ba er‘.\nmﬁ Xamna I—J.-’I(‘,MQHT;H) ~;::-:1‘};?3v\'-‘\f:;]p-
HH TAWIKHJ 3TYBYH aJIOMHHIN By Maruni Holnapy if'aapf) ;v' ;«'{-" -
kam Gornanrananp. Hly caGaGan, enona NEKTP Mafigoy u")’i& 3:2
3HKJIADH 'fz;‘FHa:{“mumla IOKOPH J1H37eKTpHK Xoccanapra srg VV 100-
Ka KaTnamiu, yta 3rHAyBYaH, éumaiianray MHHEpananp, T.C}'{H}]KQ'
MYCKOBHT Bg dhnoronurnad

na TabuHil calogaHdHT HMKKH TYPH:
doiinananunann,

Carona ta6uarna xyna xam yupaiini

. M} Taln KuMMaThayx nxaJ-
AND. VHHHT kartnam 6Yiiua saektp H30a g el Ll

o xoce 3 a
macT, COMMIUTDMA  XaXMHH  KapUHaupy 108 - mg‘ﬂoagu N}Kwer
KHUMaTH  Myckoeutga 1116 daor 5 ]

Su a 2 , OlNTna 923-4f¢ - a
GVnagn,  Cmiopaunnr 2JIEKTp v 1a  23--46 arpohni

YTXasyBuanmnryry Hamiui
104
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TabCHp TadM. Ardp MyCKOBHT 300 Ci{ r:;{
vy 5 gH{iMATH . Y3UHHHD , OHDHHUH NoaaTHAAl
i SRRy oo 4 paMmankla y3ox yuwwiaica, Oy Kitd-
102 =105 Gapocap, 100% Ju Hal e .
NAE L0 1Y) aDaaes s oiiaTu ﬂll.OII'l[l oyaann. Meeniank
‘ v1O H, acocal, J !
Catpanunr Kyroaaiiil, S OVABAR: | QS
Jriasy st 03¢ syckonntaa 0, . )
e ¢ KOO (PUIHEHTH MYC 1t K QA0
fl};i“ﬁ} o()l[iulwfl}l;/i\:wlé[ CJI0Aa T 3IUAHCH %(70(2: -(p_{%?cm\)alln‘:
TiLa B} . B A J e .
cé.ri:;_l_“'[nm HCCHKJHK CHFHMH 0,8? ['(Hii/ifrmﬁ T
HET '1:'3;1c£<"rpm\' pepopn Kyaa KK yauo,

Brres 4 srajagailii. 7 : ; JI0AAHHIT 3JEKTP
:'l'l{f‘ -\P”!m'[.l?] \aiitona oilnawrapuarad cJ10 1,
eKiic 3NeKTp ! ;

: /CKOBHTIA
xamgiuril diua 10kopH OYRadH, quuofll:{ I'iram:(\ii}ﬂ aTai.
MycTaxKkamJmri P ecomiitaa £ <300 M A 56 via
SIS700 MB/w, WAST W 63AIES snesTp, MYCTAXKAMINK YA
) 1A J AUaraiy cabadsan Mu-
Cuiona I(':i].al‘l.‘.ll‘}) l{)i”[]%‘;\l guiivatra Tenr GyJraii (,aoc:(;g;é,nsg 0
Gacy £, =] ~=a 2 saekTp Maiigon wmarepHan Bie-
iepan Kjanannaiia LT SJEKTp MYCTAXKaMJNLH Tew

o cJjaroaaH EOrITHK 3 ina-
Hynaarupuaaii. FOSH—OQ"C raya) aespJi OOFIHK 3'“,35' C,:J q3-
parypa ysrapHuira { 1400°C aTpoduaa OYIHD, M2

R spiul Te‘“nePdTydeCCl:l:;ﬂai'“m”: syekosntia 200 <+ 600°C,
: gauuar €Y il aan
Ryp mumepaJiii —000°C na p¥ii depaiit. 5 nab
$noronutia 3ca 800—;1?1?6 yitfan Kyfingary marepuasnap Wil

i b

PR T 11
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Caodunu
T — M .
ST e s cifc;‘;:}:: YHKHHANNapuaay oamnub, vira aco-
1 KOFO3 .
KaJHHJANKKa 3r A KHpanH.
Ka sra, 10KOpH AnsaeKTpiK XOCCar]nCJ]};(;m«;];r“T 6up xud
; paH MYpaK-

o, ¥

Muranrex
C — MHHepa
vt ) pan wuma tapkuGura Ky J
MeXaHHK hfyma&?i?“m opKadan 0.:uma,’111raliw?{l‘]:idlial thaﬂm’f
XKamanrn bl e
HHHT KHYHKJHTH Ba HaMl: gCCnlilia Ynaamananrn, te b l-li'I atH
IH. Mukanexcuan KanaTa ApIONLINANrY GHaan '3'1?93-’:‘61%””-
caTtop mamdean, &ii p. JH JaMna TyTin I "connen-
; Huja
acbobaap T:;-:L CH paspsanra ungamiay N S o
Cuntern Heprawna poiinananusany ki Wi e
K catona. Tabuuj c.monarm;ir

KAMYHANKAADH CYHBHI (cH

it g HTeTHK) cJio

T Jguﬂai};‘x}?y;;ﬁ::rchﬁfa Tabuni cl}ﬁo;;ig?F u:’;,illlglz;g)}n.n;gumni

HEHH (BTOP HOHJ i i ] : ovcna 3p-

TapKa?raf? T;;J.]naaliﬂl:;a%naum:, CHHTET”Eacnifm;};ﬂpoor(cm i

TYPJR TabcHpaap (nccmchH (bTOp(b.norormme M]fmfr caona

S P (G “..mu(, HaMJIHK)ra Gapﬂ‘o 43Kyp cJaiona

oromn Kﬂﬁmamapnp 6“ xoccanapn mona m.n_nl_"inp. Drop-

b OlIKa nuanempumapralnm;éc}?unﬁ. VHHHT
)aTan 10K0-

Catonan

v H 9HHHR (1o

onTohoce . op¢.ioron;

prohochaT kucaora Kyumne mnﬂ*}'lrpnﬁxykynura GornoByy GYaran

FOBAKCHM . 2
OH O6Varann cabaday OMHHAZI. By marepiad

wiia pazany gy (1am 10
H KVWHMuz ; THII 13
FOBaKANTY KaMa%TH[)‘”ﬂ;ﬂap KHPHTHLI nan,,-,Kafl?;Kacir 1,0—1.5%)
an. Caionaan aunpy S"amil | RIRDi AR
HT nusJiexin
) n.]}f]iK

XOoccanapmn Ky
1XaTHAE &
18k GHnra ‘!Iil.lrmlrj{I oxnui MaTepHaanapra :
ra (700°C) {ra q“ﬁafilT;pHamapra HHCcOaTan H(?KH” Do, -
Koz duunen MJAUAHTH - GHaan CHRIHK 3apGacn-
phuunenTy Tewn p MapKnanay it
130 NYJaTHHHT TKfﬁﬁ'E)aTypdra Gorag 6l\??.nrl:\é]i‘?uamf' Yiinr TK;
ra, MERANHE Mg rﬁe(oacb(pmmemnra SKHHLHD, élmma'r KHXaTH=
AP I i) PHLI MYMKHH. By u; P. Citonany upypn-
aapn: tg b =(3=5) 10" Marepnany )
=10 Om . u (100°.CL) 103wy Ger ; JAHHHET acocuil xoc-
Mo i _ . 5 = ]
—_:06_] =5 ﬂa)‘ HCCH}\‘Ka unnay T 0 Ale'M; D=
= ,0 70,  SHYJHIH 2600;2'800 AaManawry 770°C U"f iz
rpan ~ ra Temr. ' KI/M® Ba o, =85 }Oji

Hosomukaneke Ba i :
na T aCOCH’:aM;LK;-{UIdCT Mafina KpHCTaN
CHOA2xaH Kyiium AVan 6 cpaasann. Muma gog, CHHTETHK cao-
nary netaanap Tajié HIaQ Maactina ga v L acocnaary
myous i g4 K paanann. Byunaj Max;_\\b,/r?a,m‘au KYPHHHII-
H b aon i (prr(r)m Yauamaiapnin gigrapi-,i[;\?;ﬂ?ap 500°C xa-
cuna Ttaliépnanann y”!;iﬂgﬂomnm Ba KHiiny 3p\;B":ﬂH'
JexKcra HucOartan 1{.J[§0 g I Jl:-{:,mempnx .‘{Occajlépl_; H mn{na aco-
Teporen CHCTeMa 6"']”];(‘[[”[)- I‘HI{EUI@}{C vy (baga Taﬁl‘]"l:l M’Hé{a-
B Ko VarapTl?.I ), Tap](HGH apuray o JH MypaKKaG l""e-
P il Grz[;'il:llr%}:,rs;gm MHImanay Ta‘m;?ﬁ?, KpHCTannapu
; ra SpuTHIRAH, Hopgyy Tonran. Byn;

106 &
iKdJleke Ba MH-

KaMEébanry pa GambsM

Tunanu, ¥uiat

X xoccanapi Kypnaarigda. o & =06—9;
tgE =8. 10—, p=l02- Omamy, v il BUICHIE § =201MBiM,
3Huinrn 2800 kr/ym%; nur TemneparypacH —350°C, W =0,0006"%,
Oy = 70-=-140 MIla ra Teur. HopoyiKadeke MeTadl - (KoBap,
THTa, tauTaj, Maxcyc nyaar) Onaan s oupHKamL, my OHs1al
Oupra yira mexaHiy AUIOB gepii MYMKHH. VHAaH 10KOpH 4acio-
Tanu H30JistiLHs MaTepHaIH cuatiga Gocma cxemanapia, BaKyyM
Ba: sqextpon ac6o0saapaa. aToM yCKylnaaaphia, caMoET aHTeH-

Hajiapupa (oiiaaianuiiali. ;
HTETHK CJI01d ((pTop¢10rONnKT), MWHIIA

w0 K¥nkenson c/aoia ci
Ba x{nupripyBun MOALA (kpeMunii xapGuu, coaa, JIOJIOMHT)  aco-

CHAa oanyajrad H30JSMLILA MarepHaJanp. Vunur acocHi IH-
- N . —4

aMexTpHK xoccasiaph: ape=lyd; Tgio = (7+50)-10 , HCCHKKA
HHLaMAHINTY 700—800°C. KymikchHMoH ei01d Metadan Oumaan fx-
Uiy GupuKaii. Vipgan Typan neraanap CHPTHHH Konjaiiia Ba pa-

AuoaoKanus anrennaaapiia (poiinananiIa .

Kajexcunpur  HsJIeKTPHK

AcbecT

AcGecr — TOaA Tyauanura ara mpiepaaiap  rypyxpie
HOM U UD. AcHecTiinr 3w Kyn Tungzinrzm TYPH f{}HJOTI]JI;u[ ac-
Gectpup. ¥ TOHLIOK aofiaapian Kasto oqunaii. Yurarn Tojaajaap
Gup-nupura papaniel scoiiaawratl n_\-'.w'(), yJaapHuir y3VIJTH
My anyerpinr Vi gup yaywniaan Oup neta cauTHMerpraua
€Tanu AcHecTHIIT pctaran yayvt TosaRapuii OyTyu Xoaia RRHHY
yuyu y Kyaia acpaTig osniail. Kanta toaann acOecTin Kasho
anusaratt.
Achect 10K0pH reMnepaTyp
pu T‘:.‘.[HC]):IT}-'])ZL'IZ]I‘IIIIEI cylokJanait
MycTaxKaMJ/Hr 30—40 MIla, OHPOR
Jimenn naTHIKACH1a yHHHT gpueTasa cTp
HHK :-,1\,’(:1‘:1.\’_!{1—1.\l.ﬂlr}r nacas L’)Opﬁ,'ll[_. I\CUFCT THIPOCKOIHK MarepH-
aa 6"\".,:1116, cicsorajia Kaemad P YHUHT FHIPOCKOMHKANIHHEE
kamapTupum  yuyt, .\lzleepll‘d.'ll'a’[{_BT])OII [[11[3-1",%1[)]1513_’11[, AEU?CT'
HUHC HAAEKTPHE voccaqaph nncoatan nact fyaranauri cadaoti,
6y MmartepHal jogOpIl KyuJatiil Ba xaTTa uacroTanapia Kyaaa-
M A, [Ilyara gapamat, qcGecT JMCKTPOTEXHNKAAA KCHT MITK=
écna HLLAATHAH, Maszkyp Marepnajian TiKIMa, TacMa, Maro,
goro3 Ba OoMIKA K pUHIIILATH  MaXCyaoTaap raiiepaanain. Ac-

_\IZJT@DI-IEJI.TI':]D ()[)Fallll!( TONAaJ]aH maTepna.n-
MacaJan, acbect

ara YiaMl oyano, 1150°C mau 10K0-
aqi. Yopir 4ysHiaHmra oyarau
temiepatypa OWIpHO GOpH-
cTpyKTYpacH yarapud, mexa-

tafitpaanra

gecTaall Al
qanca upcharan anta kaJin Ba KaTTHK Oyaalil

raeMAJAPHIIHT KaAaHe 0.4—0.5 wmm, aud 95—30 MM, achect
raagaMACIUAT  Kaqnnann 5—920 MM, KOFO3IHIHT KadHHANrH

1.0 aM Aa omunain.
aapu uana yrKasy

aeKTp MallHia
sapomaatt

yuyli TYAAHPYEUH

aca D2—

Acpect Tacma
lokopu gyuaanuLan 3
Aa spexrTpoMartuT MaftoHHiH
naactmaccanap

pup JoK Ouaad AMAHpUAno,
CHHHUT Ta31ary uy/raMiaapi:
(tekucnam)Aa HiuLaa-
cugartiia xaM
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KaTsiaMiIs

Llemenr
} Ju aclGect coBy
PHKMaN | DRy SR i pee
(ATTHK Ma’ g '
acoecr, GOFJI()Bllfl 1aTepian 6yaub, Gynaa T I'SLEII G e
MeHT Guaaun acGect Momaa ypuuna sca exen i3 i ol
oot " apanatmachrs MEIT HULNETHIA L] Le-
pecenanann., CyB TabeH a cyB Kyiinb Taliépa: i

acGecT TOJANapH mMycTax 1PHAA LIEMERT KOTHUIN pahanran mac-
nanu. Llementan acbeer (Ka8 GHPHKNG, KaTTHK PATRRHGL.
Ba OOWKa wWakwan Mawléaﬂ KYBYD, KaduHANCH :I IE:;JCM xocks 6¥-
XAHHK MYCTARKAM ucc;{ yaoTap Taiiépaanann. B siacliyeny
ra Gapﬂom.n;f G?ﬁralm KKa YHAAMJH, YaKMok B i i
paspsanu YuHpajHram K cababan ynnan rake 4 ‘€H paspsnaaph
nanann, Lementan acg'\iepammr ﬂeBOP”aPH\ 2 TSemnan val -
PHO KypHTHJATaHAaH cif:x?T MaxcyJaoTaapura \?gch"]map TaHEP-
e Mofira GOTHpRII opka annk uunop Oe-
pana ymaad Tymmnﬁp ‘;aﬂ”‘ Cyurpa xmcn:‘ o I R
Knanb, 6y MaTepHanH;mrapm:ﬁiman,] o i )Hlol\opu Temnepary-

THIPOCKOMHT ) KECE(H;F,MMH' Ulynpail

nacaiTnpun;
1na .

Ao
Daei Prafuk nuanekTpHK na
ok I{}‘ggmexmmaﬂa aKcapusT N tinman
I“(KH 6a MeTtan
0
Konaanann. By napp]farlll;.nn INKa AHSAeKTphK
([:{:MEB”H yeyaadpra xahI: i?ga-ra Bakyymna GVFﬂ:apﬂa‘i‘ap Ounan
b Jla VHHHT OKCHJ ﬂaﬁﬂa \ fhlauam[_, K{nuny THID éxp Goixa
ﬂnemp MYCTaXKaMAHKKa Cr)” RocHy] Kn.r_l'unama' anoMuiRi 103a-
lﬂung ATIOMHNHETH 31eKT ra. Amosunii om‘u!- By napna soropn
Kasm XOCHA KHIAHHALH rp_K”*"’(’-Rnﬂ (anonrm)m”m” nGopat n30-
Ta aMOMHNHIANE 90CKT 5y, acocan, snekipo Muuios Gepuw op-
Ounan amanara om;rpn12011””0T3fllmp|-1(, vng];;"””“ MIKIIT g };xw}-
WH KHXATE 1aann. Onnn . YAapra kywnany :
KHXATHAER aJIioNv & Hu yeya £ Yuaanum 6
cmngra Gyaunann ‘.51'111111.n.1 oxccnm,ﬂag l:,(xoccac” e
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40- pacM, Marunt matepHasnla MHAYKUMSINHIG MarwuT Mafnon
Kyujasranaury 6Visma xapaxtepicThrach (THCTepesic XaakacH)

PUCTHKAZZ acocall  PYXHHHT MabIAYM MHKAOPHAQ KC3HHHT Oy
kuiiMatn (@) KaTTHK MHCHHKHra TeHrjaallain, nncOHil ysaiimum
sca 10MINOK Mucuukn kabu  (6) O¥aaui. Bynpali matepuainu
mITaMnoBKadail anua gydaiianp. JKesHunr Gab3H mMaxcye Typaa-
plra KHpKHUI ycyJai OnjaH HLJIOB GepHiaii. ’{I\esnmiryrypnra
Kapal ynaaru pyx MIHKL10pH 10=409% atpodina Gaaum, JKesuuur
COMHIITHPMA KapHIIry  cod MHCHHKHAAH 10KOpH 6Vau6, 6y KHii-
maT 0,04=0,35 MxkOM-M HH TalIKHJI 3Taul,

Bponsa acocan muc Gnnan Kazal GupnKMaCHAAI TalIKNa Ton-
ran gotumma G6yand, yrkasyBiHd np}.oz{\u;;as Ta_l%pgamgr\:%/nﬁ:;m%a
vinmr waxcye poedopan (0,05--0.1 s P, 3—7% Sn, 2,5%Al, 2%
Zn) Ba Gowka Typaapn K{J1ana. BpOH3aninr MexaliKk Mycrax-
xamanrn o, =800-=1200 MIla ra SAKHH 6yaud, Oy KuiimMat Kat-
THEK MHCHHHT KiiiMaTHaan HERH GapoGap IOKOPHIHP. Bepuaanitaa
Gpc}ima (2,259% Be) mncGatan rHAYBYAH OVAHO, YHUHT 9y KHH-
matn 1350 MIla raua kyrapuiail. Bpounsanuur axcaphsir Typaa-
pija v =0,03+0,22 MrOMM Oy mami. Kaﬂmml.nn 6pon'3znmur
(0,9=1,0% Cd) coauwTHpMa KApLHIHCH O,Qll'QfO,Ql MKOM - M,
Y3 HIIAarTH My CTaXKaMJanT 650700 MIla 6§10, yumur - exn-
PUJIHIITA WA MIHIHIH mic6atan  OKOPHAND. 1\"\%]’31\_\’p TYpAATH
GpoH3a 3JEKTp TOPTII ciMaapi Ba KyTapMa Kpamaap ydyH Mya-
scaJJaHral CHMJapHH Tanepaaliia HUITaTHAAII.

Anromuruti  Y3HHHAT JERTD yTKasyBUAHIHK XYCYCHATH XHXa-
runaH MACLAaH KeilHHTH ypuiia TypaaHraH YTKasyBull Marepnal-
aup. KaTTng AJIOMHHHITHHHT MEXaHHK MycTaXKaMJaurl OMLIOK
anominniira  nicbatan 2 6apodap OPTHE, CONMIITHPMA K&pllH-
aprn sca 60% roxopuanp. Muc Guian Gup NHa {TKa3yBUaNINKKA
5ra OV YUVH AJIOMIIIHT CHMHHEHT  KYHAQJIanT  KCCHM 103a-
cinn 60% onmpnil tana® kuannaan. by sca a:;lo.\mlmm nm:m'mn-
ray 3jcKTp Mauina Ba }I{IIXS)S.'IH[}EI!I;-IF Xa)KMH Ba TalnHapxi HHC-

an waTTA OVaHIINTa OaH0 Kesdaldn. )
621%’{‘21;;32[}[(.3‘&“ 9JEKTp V3aTrnuaapaa amozmlll-'n_\m}'r .Cl-lin.ﬂ‘?]lﬁz
Kenr mHkécaa KyJaannaaii. bynaan cun.\m:mr'}mru ,}Llpjunljalca
grpam:an .ng’mm cuMaapian nbopat 6y, )Emnr}ﬁ;:}i{;tﬁvmm_
amoyupiil cumaapi vpanai. Maskyp cHMaapia mexal 111'1\":‘1‘:!‘(11
Uiy piaar, 30€KTp KyuJapHInn 3ca 10 MU Marepnasaap

yaar, L
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XaHHK \1)’01‘-1?éz-l\\;q.“;udc”) Ginan lionqana-;'\hup CHPTH  XHMO%
L dX M. > VR s i & %
o e e nedartan nacer §v . Cody reanp e-
IEKTD y3aTKHYAapaa  (Kuur CT OV aramnury yy g o
0.15% vrac HUIOK  ma i yuyi, angoka sa
0,E5% yraepoa,  avanan : PonTii1a e, S B
i i M .11111u_;1;1r;.1 M.\'CTHXKa“;)m TapkuGiaa 0,1—
YUK KYBBATIH XaBo 3'1e|-1[~m‘lam'qa’:“i- ByHzai ri 700750 MIla
=, b J 7 B
nutataaann, [inaraa (TP Y3aTkiuiapumyr nyJaar, acocan, KH-
nait Bz a;ieii:l'[)1é;ilc1'1;p1i] e \Ia"i‘E[)uCM[m[m craTHAd
B KTpJaal IIraH ey 5o an cudyatina !
.fl’:ui,/f'iﬂd Goiinanannnaiy MUD Hyn (Me'rpo).vl.]q)dr“’m rpau
ik TKA3yBUaH OHMeTANN (K¥mivers e TR
ub ML ROIHIGETARE i eI ag..]) 7
.'irif_};xlr)pn 44—45%  6yaub, o P. Byhpaii
0,03-=0,04 MxOw ra Te » CHMHHHT o
o g M Ta TeHr. BHMGT?H o Oﬂm.uﬂip\.m I i
) 1 ~ : ! gl i\ : ¢ /]
o) %5(},;"601%11* Ypraua Kuitary ( PAADHIHE 1k Kapiial -
5507 MIa,i= 1/ 1 ~9]0 CHMHHHT Gy RH JIHametp
MHKAATH OYHAQ CHMEIIT A2 yor. OVaanu, By YH Kecumn GYiid-
Mz : o LEURHAT AHaMETpur: >obup gy, o Kol
:'ff{l.,mdpm[ma B4 Yarapmac T()xvl ra nneGaray ]r- tromerp ysy!
yaranna) Ba 4 OM/xv ¢ = [l.\,"id) 60 M/l_\\_tlptljxl.rn.“-n (nop-
AH. Dynaaft cumaap 51eKTp 8y MM 637"’11‘a11:113"1 (¢ = 1 MM
-4 -
¢ —, HR frangua 974
HAPUAD iy g arHaaH

H30JAILHA

T PXIL @psouiairn B
AAPATNG TYpaau

CHPTIry §
C”p\1 Hra dup texne KH-
M TapuGugary MHC

El.“IO[\'.;l S

7.3. Yra v
3. TKa

YTKA3ru4aap pa KpHoyTy
Metana Yra co ki
AT YTa COBHTHIMUIY A

KaplHanury : i
)‘?TE-];}Z[: I KeCKRI nacaiing KeTau, Hik
A3VBUANLIK edapan yew A K He
L COBH!rnl-']InIQ[\UIEJI”KKH miT:
TAHJHK XOJATH G i"T[lrli;IJIzlth!‘;[ HaTIKack :iv([FaH Somar jra. Jree:
6 L] FM ) 1 TeMneparyp, 9C!‘:Lf\,nn.mr yTa yTKa3YE”
J < JCa yrg ,‘\j.Th.' 5 e
JTa yrrazypyansail

ety i, A 1e6
raifa, yTa YTKA3YBYanIHKg (c ar o
UWiKaya rabpnd14”
Ay (—273°C=
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HaTlx g
CHila v
dd’l YRHHT  coppurupM?
na . :

¢ CommmnTpya sseKT?

MaTHRA SPHHJHJIBJII-I.
7
Y
X
! (Ao PR

=0 K) Temncpartypana) YTKa3THUHBHT 3ACKTPHE KapunanTh e

SIpan " HiVKoga1H.
.Al"!pll.\i Yrrasriuiapiinir yra YTRA3YBUAHINK X0JaTHra YTHIN
Temneparypagapi: pyx yayi 0,82 K: amomunuii yuyH 1,2 K; rai-
Ta1 yuyn 4,4 K; noGuii yayn 9,17 K. e
VTa {TiasyBual ik XoJaTira yTiL XOAHCECH KaiTapuaysuan-
Iip. Temnepatypa KYTapuaiiii naTikacnaa Yra YTRA3YBUARITHK
Xoaary Gyauaail Ba Kicy HopMalt mapolTAa Y3UHHRT aca cosnil-
THpMa VTKa3yBUANIIK XOJaTHTd Kaitrall. Wiem Kalita COBHTHA-
ca, y a1 yra {rRa3yBUAHIHK X0JaTHHI OJan. Byun cumob MH-
comtaa (41- pacm) Kypu MYMKIH. ;

Xosuprn nairia Guara 35 ta Vra §rrasyBual MeTall Ba 1000
Aai opTuK yTa {rrasyBuaH KOTHIIMA  Bd KIHMEBITH GupHrEManap
Mabaym, 1y Guaan gupra, 0awn3il MeTajaap (Kymyu, Muc, o4-
T, naaTHna) HuEr o ? KuiiMaTn HopMaJ TemnepaTypana Kyla
nacr 633;:;1-;31515 guaat, UyKYp coplTHAran1a yJjaap yTa VTKa3YB1aH-
JHEK xoaaTird ~i’-‘T:nai'l.flll (41‘P3€M)-

AGcoaior Hoara ARHH remneparypd
aarnu galiKIplrd l\’H]')HTll.Tll‘all 9JeKTP TOKH Y30K BAKT
KyuHHl fiygormali, 3aHzipaa allnannn
Bynuzaaii yra YrikasyBUdH 3ALKHP
yin ypa6 Typran MyNHTLE MarHiT Maiiiomin  NOCHI iifl.vlaﬂl-l. Vra
VTKasyBualaiK xoaaTHIHAT Gysuiun (P?“\'.‘dT“ Te.\fnepnypa y
nan 1oKopH) Kj‘qapHmuuuﬂanma amac, ('?a.-n.;'\u yra r)’TK33I‘}1‘J CHPTH-
na MaruuT HHAYKILsSICH xocua GyJraiia Xam Ky3aTHjaiH.

Yra yrxasysuan xoJiaTaari marTepial '-re‘_run’epan['pac:munr Xap
Gup KHilMATHTE {3NHIHT llil-iﬂylelliSl grum guitvath By poc kenain
(42- pacm). Maskyp ¥4 yrrasriy ,\sa"repl\:a.rmumn‘"'aur 1<'a'rm Yl
TeMmepaTypach J gt MAFHAT  HIAYKIHSICHHIHT A\y,ufa KHUHK KHH-

' Arap marephan ¥ HyKTard TYFPH KeJVBYH

na (T, man nacr KHiiMar-

Aa) yra YTK 5
(finaaap ~aasoMina) ¥S
IOI)EUU], .'LGG (I);]pa:; ]\'_][_l[[l[-li]_r[”.

492- pacw. bupnrnd typaarn Jra
41 pach- yTKAZYBUANIHK X0JaTHIHAT
yMymHit Ky pHHANILH,
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TeMOSpaTypa Ba MACHUT NHAYKLHAAA Hinjaca, YTa {rkasysusiadk

XoccacH MaTepHas HCHUmIH (P YHBHFM opKajdn) Ba  MACHHT
HHAYKIHS  OPTHIUH HAaTHAACHAEZ Nacadid.  YTa yrKasysual-
JHK XOJMATH XapakTepPHCTHKAHHNT [MTPHXIAHTAH KHCMHra ;'1‘3}'r0!4
KeJaiu. i

Yta §'TK3';3_YBLIH MarepHadIap HOpMan xXoJaataad Vra YTKasye-
9H XOJIATrd YTUIILA HIeAN AHaMATHETHKKA afinanams, b yJ{{lp_
RUET  HUCOMi MAarHHT  CHHTAHDYBYAHANLH ¥, KeCKHM nacafiud
goJara axuaaawand, Hly cadadan, tawkn MalflmT Maif C;CH yTa
YTKagyByan KICMICa CHHTA OJAMAIAH. Ar‘ap }KHC.\!HHl}Er '?T.i! "'1'}"(8-
3yBYAHJIMK XOJATH MariHT MailoHHAA pyit Gepca ﬁy Luqyi&[o'!
y'rayyﬂcasrnqﬂan KCHKHO» YHKaApHAamH (43' DHCM) . ¥ ML

Ta YTKas3yBUdH Xoccara sra g
gTrasruuaap Aed, uy xoccara 31‘11????11?{1?{?1??m[uémp"ﬁ}i‘{ami yTB
Jap sca UII AapaxmaJgi yrTa YTKasruuaap ged amm‘ B“}I[[(””)“.K_“‘[f—
i YTa YTKAZru4aap HopMaja Xoaatiau jra V’T!{HaS';[.”‘, ﬂ‘?“‘:“‘(‘f'
THr2 KeCKHH cakpad yTMacaa, GaJjki acm_éem!“.-Bll’dnﬂm\ Rl
AK Ba OV HKKH XOJaT «OPANHK» XOA4T GHaan he {IHI\ Gnaan yra-

Yra YTKasyBuaHJAUK TeMNepaTtypa TabCHPHI AN rdpan.uuam,
gOCHMﬂH XaMm  coaup 65‘,-”311”. YT'd S}TKaSVBq’” T—au”\.i][)]!, IOK_ODH
yrkasruyaapaa (aHTHMOHMIL uHAnil, [ =5 Smm\ X014TH #pHM
ryrypr (7, =97 K) Ba xcenounna (}'} =6,8 i{mymmmeK i

Yra ¥rKasruunapaan xammu pa Magccac’u ke az.!m\-_,qanun.
K03 GUUHEHTH 10KOPH GYArat saextp aay KHYMK, (oiigasan uill
Ba 1y KabW KypuiaManap, y3ox Macogara HHACH, TpancdopmaTop
KYBBATra 3ra 3JEKTP y3aTruuiap sipatig N AIKauTaHTaY: KA TTE

; . .
{uFyBUH MOcCJaaMaJap cudarug A8, ‘wyuunraex speprud

a toiinanay
X03HPrH 3aMOH 3JIEKTPOTeXHiKacH 1y :(lﬂaﬂu.

AHCACHAAH KeHr doiipananuamoxna, N a;:{"OYTKaSthmnnm X0-
HYAd MACT CONMUTHPMA KAPUNLIHKKE (x KYD Xomnea merannap
spuiratia (¥1a YTRasyBuaMAHKKE {1y puorey TeMneparypara)

ara sra v : ; aciay !
Xoceara sra METANNAD  KPUOGTKA321Y LG ﬂeii)p;;;ﬂap 6yaanu. BY
an.  Kpuoyrkas-

UIAPAA  KHEMATH YTKAsrHwIapiiKy
dH4a Kuyug, amMMO

KPHOVTKA3rHY14p Y3uaan OKuG jTanuray
1 TOK

e Jiaijin. OKHMHU 3yquruiH
T ! aﬂe[éf“OYTKaaml[ napuufl
:—)JIEKTE “allnua, anpapar B2
1~ CKy ' V-
TN Nanmy gy a1apuna K
| HEC G ¥Ta YTkasrgynaprd
o 1/ STAH | Batay vervyaHie

ay Japra g M yeryHil
i thr_lf;a._ COBHTquH MOA~
éku 'c;rlua Cy10K BoaOpOA
t J b o I
124 J (E\_HMMaT().i, 430t Kyﬂna[.l-
Ypuura) 480 cyiok . rend”
A3- pacH. yr,a,f:“p"asvnl;an. cosrTHAALH-  PH Heey; Jlaﬂ-eKTp yckynaad
rat (TAPHHHT TEKHC MATHUT  MAaltnonuma Cco VTHK !-[Ci()JIHL[IﬁICHIiFE
mofdsalirait XONaTHEINT  Tacsupu; . IlllanammpMH Ba cOBH”

2 ‘Hllirg ¢

4pd oynaguran suep”

It
1y Temaii gy,

Kupofrkasrvun apaa
Tenlieparypa  KyTapu-
Jmin Guian Kapuinipk
acra-cexun  Kyrapuaa-
Gopann. Byunaai §sra-
puin 44- pacmaa  MHC
B2 amiomunui kabn yr-
Kasruuaap xapakrepic-
THRKacHla KeJTHpHITraH.
Bapua Xoaaapia Xam
10K0pH  CHpATIH  KpHO-
Vrxasruugap Taicpaam
yuyn  cof) MeraJnaap
puiataaan.  Adiomu-
HHUil COMHWITHPMA Kap-
HHAHFHHENT YHIRHE cOo-
aurura nuucbaran ysra-
pr 17- majiBania
KeJTHpHJIraH.

7.4, Typan meraniap

Wl

0

yi/)

107
= AF
T |
V
Al
Cu
7
30 100 300 X
44- pacy. KproyTkasrnuaap yuyn p KuiiMaTh-

Boangppasm — HUX0-
aTa OFNP, KaTTHE, KyJ-
])EHII' MeT aJaJaainp.

Vuuur spHul TeMnepaTypacH MeTaJJiap ¥
oyaran pyrara Hu
poJb(paM KyKyH KypHHHLIHLLA axparH

HH 10K0pH GocHM/A cHKHG, CTepHKEHb X
HIILIOB

amerpn 0,01 mm raua
jgap TafiépaaHain.

Kubu  TypJania

JIOPOJ  MYXHTHAA mypaxkab
3uIl opKaJi 11
Bapar Ba XOKaso
pajn, KpHcTanad
jnan Tajiépaanral KaJani
Gyaann. Arap BOJb(paMra
Gepnaca, y TOAaJH CTPY

Cogaux napamacn

JOB GepHlll OpKaJH

HUHT TemnepaTtypara GOFJHKJIHTH.

junpa 3ar oxopuaup. Tap-
yHIaH

6 oannaad. OJuHran KykyH-

[0q11ira KeJTHPIIALH Ba BO-
Gepunann, C¥urpa ynn uy-
Gyarai  BOJb(PAMIN CHM,

Boabphpam A0HAL0D CTPYKTY-
pH ¥3apo 6y Goraanral maTepral 6Vanb, yH-
Maxcynoraap

MeXaHHK HILJIOB
krypara yTub, yHAaH Taiiépaanran

MYpT Ba OCOH CHHYBYaH
(uy3nu, Goaranam)
CHM

|17-;anBan

Typauua Oyarad ANIOMHHHIHHAT CCIHIMTHpMA
HapIHJIHKIapH HUcOaTnapu

Matepranynur XoiaTH

Cosy¥ x0naTl
Kpanrnarai X

CHM

a TopThb Tanépranrad CHM
onaTia TopTHO TaEpiaHrad

Yoo posamran G
' _Vra rozanair

) apaacH,
SRR P30 kP20 K

-

99,5 41
99,5 57
99,99 696
99 9975 1100
99,9992 2400

= 6000
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3r1m‘y;'5>.tialurmma 3ra 63’-'{1.3;111. Boab®paman  CHMHHHT  Kadusinrd
KaMafTHPUICA, YHHHT UY3HJHLITa Gyaran  Myeraxkamauri 6—=8
Osprdﬁap Al G:b=3000-40()0 MIla ra etanu, daextp saxyym
TeXHHUKACHLa BOJAbMPAM MYXHM  MaT Liig L

Al epHaane : - R e
JaHaId. pHaaaapaas Oupu xucoG-

1

lexatHK MycTaxKaMmJnru sa :

Mex: XKa) SpHIL TeMnepartypa
HHHT IOKODHJIHTH BOJb(ppaMui Bakyym éxu I-IIIFE):[)TS prjsﬂ
MUION YA HUIATHIOTA iMKOH Oepaiit. Boasdpamuuur KuiiMaTd
KaTTasuruia (pofinananud, ynian Gaperrep Tuf’iép.rmua-bu \B A
])di\:l.-‘lﬂrl TYPJH XH KOHTAKTAap a6 l{:n{apn':am; B'lr e "Oﬂb{p-
T‘ah;(ﬂélp eHHJHIIra Ba 3JCKTp Eilnra 63]).’16[[!.71[011}:[). i i

T g s i o - .
= “p;’lflrjjli.lﬂm TORHAZ HINNAHANTaH KOHTAKTJADHH Tafiépaall

me anji-conos (BoAbPPaM KYKYHH KYUIHATaH conos) e
angas Goiilaranuaai. ) OO SATEp e

A 5 v

.f/rfo’_zuudeﬂ Xd4M - 3JIeKTDP BaKyyMm
Moanugneunan raiiépaanran afe

(2000°C)
.\‘[}’.\'_HT Hid

i £ ;'S‘TW”K&CH!L:: HINAATHAAAH.
5 oMUNL 5 iy : anja VYM BKH i
gz}b-‘:;-\j:u_ud[ HIVTATHARION  J103HM, ‘\1031{)623::?1%“ s

T i‘ . h ur L j o
L PP r'SHiIIIE‘H;J.c]H ACADIH HKKH Gapobap k. el e

xuugacuad moanoduennnir MY sa MK ye V) seaney. Bakgyl
ﬂang”maﬂ“_ HaBaapunan xeur doi-

ATUH — CapHK PaHran
IJ1aCTHK

Al e , JIHLH

49 o) mertaanaup. DNeKTPOTeXHIIKa o
NEKTPOLNIAPH YUYH KOHTAKT MaTepHas
na dofnagaduaan,

Rysyw — oK pauran, s
: » ATHPOK, HOpy
AANHITA Ui s » HOpMan reyqe s
Tlﬂl);la Ka Lllm IMAH METaMIHD. Meraanap l?:"ep.awp‘md OKCHIL:
Jla'-k \,‘ PLHAHTH 3HT KHYHK KHAMAT il 1HAd YHHHD cosulli-
B HU4H CHMHHHT MEXAHHK XOccanapy: o “;d' YMyurgan rafiép-
yHAZH CHMAAH HHCOATAH KHUMK 1ok + =200 MITa, {// =50%
apuiiaa  doinadn: : T KOHTA g nn o : [
gnrrzcrpozt c;?d)afxam””nfﬂ”- Dusaexrpug (L‘r:df'm”f’ Aaunab -
a pofiaananum yyyy yopq. . 014, conoa)sapaad
mapaaci OpITHIaLH. S YNADUKEE cuprira gymyld
Sl G T ICIRA onaan ety |
Sepuil ffl.[?‘.ldl,l AHASMAN MeTanaanp, [T U“
wi/ "“3(() I§5&b}/ﬂauhylﬂ-mi‘ MeXalHK Xoceqng MexaHuyg 108
LIl == —_— . . 5 ‘ Jd ] I
Tepmonapa 'ra’:‘iépnau?;:lm'?{d“’ Xycycan, so;?oﬂ- Sy 150, MLl
(@~ 1 MKM) Toaa OJTHI].U_,‘LQ)JI 108 acGobuapy }‘IDH Temnepatypas¥
AHE  GHIAH KOTHUIM Cboﬂila.qau“.,-]ami YH Kyna ypruug?
PG s \.WCTa:{;?anLI OKCHAMAHHIIrg gy enilaﬂu-ta[mur Hph-
N { o ARdAM  MartepHa ITHD HITY AM-
sap}j_‘? XoJlapraruia iqj,’f.rmammr;m;q 03115, KI‘IMMamHTPa I{Hﬂilj;[u
~ Naraaduit akcapunr xoccanapy g, n Tyhai
dPlpHIﬁI XOJIapaa VHUHT Vpoiine ' OHnay MJary
JAAHAHHUHT Ky YPHULA wiaaqy, H
— T KYMYW, MIC Bl Korygy,
Mpzfl CHpATHRA K{naniia A
UKeab — gv ;
”‘eﬂb KYMyI  pamr-og
TeXHHKACHA  KeRr K{uiaHugazy

2 g.== 150 MIla,
na ;'d,ylfﬂa“ dhorosrement
"4PH Ba Gouika magcannap-

PHEMafiguran, xumé-

MaTHHary

o arg SKHH 6?““6’
apu ;}dM Mympn, [1ald-
WOHTaRT martepuall”

MeTajnn \7
H . Yuy ',[\-yﬁymls' MACKTP paKyyM
HEKeJigau TVpIIn ‘(”ﬂa TO33 X0J11a (99 990/0

Ni) oaHII MyMKHH.
ranlpaanain. Yauur Me ‘ 1 nag ¢
XaHHK XOCCaﬂapu 1«]_:1, V3ak ga cumJadp

4 %=400--600 MIT2-

ALl =35=55% OyanG, cosyk XO0JaTAa MEXaHHK HUILIOB Depi
gynaiinsp, Huoxeab oxcuaiatuira Hiiaman MeTaJ D, Yiad
MACHHT Ba YTKA3CHY MATePHAJIaPHIHT KOTHWMATAPITHH Taiiépaati-
Aa, remup acocuaa Tafiépaanran AeTaladp CHPTHIN KOMIAlU2
bolinanaunnann.

Kodaapr mexaupk MycTaxKaM
Kumiuit axrup Gy/amaratm MeTasaalp.
B2 gccugka vuaaMIH KOTHHIMATAP
cudatima . oiimananuiai.

Kgprowtty — AHPUK KPH

(3, =500 Mlla, A/l =50%),
Yugau KynriuHa Mar{uT/iaH
oaMiiaa  TApKUOHI MeTasa

cTaJl TY3IWIHILIH, Te3 OKCHAJIAHYBUAH,
0MIIOK, MAACTHK, MCXAHIK MyCTaXKaMJHTH KHUTHK (5,215 MIla,
Alf >55%), KyJpaur TycJi MeTaJIHD. VHuHT  COAHLITHPMA
Kapuumyrn rncGaTtan OKOPHAHP. Kyprotusi KOppO3HsIrd, cys Ba
afipuy gueaoranap (HaSO4, HCl) Tabcupura YHAaMIHLID. Avmo,
6aban opramMk MoLajap K{/pFOLUHHHI  eMIpaLIL. Kiprowunaas
Kadesn  paosiiUisCHiI  HAMJHKLAH XHMOs KHUTHIIAQ, CYIOKJIaHyB-
Yay casarndjaap raiiépaaiujga, aKKyMy/1AT0p naacruHanapuia hoi-

Tanauapaaan. KypFOUHH peTreil HypHHH JKyda XU OTHIL XY=
CycysarTura sraaup. IKyprounn KOTHIIMAJIAPHHHNT  MEXAHHK Mye-
Taxkamanrn HicOaTal IOKOPH 6yauo, refpaHnmra YHiaMa ac600-

YCRyuaJsap puad  UHKapHiLa HLIJATHIa1H.

OK-KyMyll paHr/u, IOMUIOK,

¥ r o ¥ "
aAdl — KpHCTALA Ty3HJHild,
wg{{iﬂ /BUAH (\sp, ~ 16—38 MIla) meTtaaLip. Hopmaa Tewmiepa-

CAE 2 oKcHAJanMaitli. Kasaitaan Metasuap 03uii Kom-

Typans XaBo/ . g 4 o S
ﬂgﬁmﬂad yaz}paig,r!ap. canann KOHAeHCATOPJTapHIHI 3/1eKTPOAJIADH
r

. ¢ fimaJaniaani.
? xoKkasosapaa (pouad; e
in ;;‘;;epmélépi?a ' 'pT MarepHan OYJHO, MeTaJ-

1 tesmeparypana MypT
Aypras ycyJ/Had oAHHAaAN Ba SNEKTPOJHTHL rap3ia TO3aJanaiH.
Vra rozasauran pyXHHHT TapKn

Guna 99,99% Zn Gyaaan. Pyxaan

Myxogasza KonaaMact, ces TAPKHOHAA, TalbBAlNK SJIEMEHTIAP-
d = 3

HHHT 3J1e[(Tp0}].JIZI[)I'IHH rafiépaautia, 11

YHHHTAEK hoTo3a.NEMEHTAAD-
a fmananiaani. A ;
2 (F(zgimﬁ — gymyu panr meras Oyaub, pyx pylanapuia 10HMo
MaBXK ;ﬂﬂﬁp ToszaaanraiJik paparkacura Kapab Kaamui OHp He-
.q 3})1(3.!13.[.)1[3 qui1ab dHKapuan. 99,997% Jan KaaMuii U TO-
A Kaamuiizan  (oOTO3I€MEHTIAD, ranbBaHHK

.y xucobganani.
ijlrzrjieﬁ‘%ﬂap rajiépaainaa,  WYHAATACK, ATOM DEAKTOPH CEeKHH-
JaTHIHad dofaananmaaLH. ,,
Cuno6 — OARHII TEMOEpATYpana cyiOoR xoqataa O/1yBUH SroHa

erTaJaaup. ¥ XOHa xeMmrnepatypaciaa Xam OCOH GyEaaHagm. HJ\,
caGaf/u, YHAaH raspaspsi acGobaapuia (poisananHaaii. K-
riHa MEeTaap (amoMuunii, pyx, KyprowmH, MHIC, mJaTHia, Kajl-
vuil, oaTHH, KyMyll Ba XO0Ka30) cimobaa 3pho, ElMElJlbl"ElMEl XOCHJ
cpnany. lysnar yuyt cljmoﬁ pataarag  acbod/apiiHe Me-
;adm KieMn cuModad spumaiiauran Bobdpan, Tergl-:p C!f” TaHTal-
nas qcanaji. Cumol CyIOK RKaTox cichatuaa cuMoOH TYFpHIATHT-
ﬂabﬁa cimo0an samna Bl raspaspsuin acooﬁnapﬂa,’mymmrﬂex
Cm\m().'rnl peJje gouTakTaapu B -W\Imﬁap{ﬂ-il;am:ﬁggﬂgﬂfjapn e
Cpymo0 sa yHHHT Gupukmaapi, aHHHR L ¥

Xal Tiun.
YA pITHJLHD 195



7.5. Typan KoTuHmmManzp

Yauaw = Texnukachia, peocTaTaapaa; sAEKTP HCUTKHY acGo6s
Japuiaa Karra  KapLHIHKKA 3ra  MaTepuamiap mmaatuaanu, By
MaKcan yuyn cop meTannapian sMac, Gadki yaapuunr Maxcyc
;‘;?]7 ’\f{‘;{‘“;%"[?_lfllﬁt?é‘ hoiinanannaasn, IPUTHATAN HKKH XU MeTadl-

3a |4 3 e T 7 a1l - - v
aJIO-XH,-l]a é}{);[ (’)HpI‘(;STBI?!I,:;Ird:j;f:e%;_qu'?'}l);gill[iHr aHpHM - KpHCTaa12DH
MYMITT KPHCTAJMIH JKHCM XOCHA G !Imm s R
yM} PHCTAJIIIN 2KHCM NOCHA Oysiann. Bupunun xonpa kovuin-
MAHHHT COJHINTHPMA KaPUWANIH' % YVHHHT. TapkuGuzarn 1okop!
KAPWHIANKIN  METANLIHHNT MIUKJIOPHTE TYEPH  nponopiuona ,,X'HK-
KHHUH XOJ/Ja 3Ca KOTHIUMAHUHT CcOal 1 K

v T i S WTHPMA KAPHIHANTH Y3HHRHT
10KopH KuiivaTira sra 6yaanu. [Okopu KAPUIHANKAH = MaTepHad
11}\'1\'{*1 €KH y4 KOMIOHCHTAAH TalIKH/A Tonapgy, A

Muc acocujia Taliépaanran Kot -

Talrl/,w!{eﬁSHJIbf)eleap :I:nco.r: 55?.-’13 olfﬂ\:]:j{r:]a[)la MaHTanun, koncrall-

AH2aHUK PE3HCTOP HULIAG Unk a7 :
TapkuGina 85% wic, I152% M3?31";11-112?[,[)]\%1.{7.{51(:,i][;‘(};q'mI,Iimaﬂ“' i
coanuTHpMa - Kapuuanrn  0,42—0,48 Mi\:O\l-\q J]t’ g ‘\"OM{;’
(5-+30) -10 * K ra rtenrmup. Mauraiuniay a'tle["q-j" .‘,i\O:-)d)(bHIIHENT
CH yuyH cmhaww, AHNKINK napaskacy 101-()“ ”\rl?.' ‘\.JI‘JOB TexnKa:
FanTaKAApH Tailépaania d}Oﬁflﬂ"“llIl[JI;]}[][\ PH Oyaranm gapmmnank

Kowxcranran tapkubnga 609 ra I '\ ‘ .
HikeJb 6¥an6, coaniuTupMa I\'a]:um:s‘mrn''moL 52 A0k atpohiits
a, =(—20:—50) - 10 " rpan ™" Masgun & #5—0,52  ukOm -
HHKAaCHLa KYJAJaHnayByn acbobaap (Bézbf;oﬂlmmuﬂan VayoB TeR
10KOPH cupatan cTabual  Kapumankyan METp Ba Xokaso) yayV
(épAaMyn) KapuwHAHKIap Tﬂﬁ(‘pnaumapﬁboﬁméc‘ Gaakn  kyunmi?
Tam Bd MAUTAHUN MATEPHANIADH Gipukyg ahatiuaan, Konerai
na rTemnepatypara GOFJHK Gyamaray CHIAN nmaam waponthr

{ Ka
KIHIH. KU”CTBHTHH OouJyan MHC ?3ap0 Ka.( DLUH;]}];“(HEID OJIHII M_VM‘
JdHumy I'Ia"[‘”;.[(acj,:ﬂa

—150° 0 .. Bllia
1OOHJz?s(:szc?\edpp{m,a;ef Hananray TEDMOHL;pa “ map il
KIHOHAa HUKEJNL MU - DX?( B4, Muc acocnpar Sl v ~
= o el MUKIODH I\dmaﬁ‘rnpuﬂraﬂ) TH  KoTniima (TaP
anru cababau peocrataapaa Keur mugge 5)’JIH6, Hapxu ap30°
KOTHIIMAHIHT  CONMITHPMA "ap[lllmmflna ngJSJl]_BT}E),r]aHH' Mas3zgyP
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2,=200/10"" rpan~". um TeMneparypa
200°C ra ‘TeHr. Paciiuir 10kopy wuiimath

; :’\:'}]I:I]C EiICUOJCIUla raii€paanran kory ph

i hl;]?eﬂib azgrgnepa’rypfncmmnr yHua ’Oliop::ngacocnﬁ Kamuuai”
1apra HHXpOV (“*’13 TdHEpaanran kapp, Ka YaMacauruanp.
u'11; -Xl/i-um‘rp- Lt e ORIEL Kipy ﬁ”miﬁmapm”ﬂlﬂ{m{ KOTHIIM3”
b'n%x;pacn g((?(')m.ml'l{ggy(? g?pummlrn I MOy i”) Micon Gyna ond”
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Ka——CHM (1mamerpu Oaﬁog%%“p- Huxpoy KOTOKCHManmnra il
) ' U053 MM) pop. HluMacpgayg nurd¥
aHz r nan uurl
Aanali. YREHT TapruGinary xpo m-? ML Yeyay opxaan Taiep”
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Temup rapxnbura  XpoMm Ba ajoMmninit gywisaca, p sa T
guitvarnapn  OKOpH (HHXPOMEHKUCA  fAKiI), dp3oy KOTHWIMA
(dexpan éxn xposmaa) xocun Oyaaan. dexpan (xpom 12—15%,
asomunni 3,5—5,5%, Koaraun temup) gap guruusa (& =02+
=0,3 Mm) cuM ¢ékn TacMagaap Tafépaanaii. Xpomaan (23—27%
xpoum, 4,5—6,5% a/moMuinii, Kosaramti TeMHP) HHHT COJHIITHPMA
gapunanrg 1,4—1,6 MxOm-M, Hw TeMoepatypaci 1250°C.

Arap 0KOpH KapuUILNKKa 3PHLNILT Tanal 3THACA, HHXPOMAAl
dodinanaunnangy, HYHKH Oy KOTHWMAUHHL P KuitMatin HHcGaTaH
IGKOPHAHD.

Tepmonapa Taiiépnainiaa Kyiniard —KOTHIIMAIApAaH thoiina-
aanunagn: komean (56% Cu+44%Ni); amomens (959% Ni+5%
Al, Si, Mg); xpomeas (90%Ni+10% Cr); naatunoponuit  (90%
Pt+109% Rh). d

TapknGuaari METAJJAapHUHT  XOCcacHra Kypa tepmonapasap
gyfinaarn Temneparypanapii yadamaa Kyanamiann: naaTHaopo-
anit — naartdaa (1600°C raua); muc — KOHCTAHTAl, MHC —— KO-
neas (350°C rava); TeMHp — KOHCTAHTAH, TEMUDP — KOIMeJb, Xpo-
vedas — korneap (600°C raua); xpomesab—aJiioMelib (900 1000°C
raua).

TenzoMeTpuk KoTHwmanap. Dynaail KOTHUIMAMAD MCXAHHK Ky4-
JAHMUl TABCHPHAA OViran KOHCTPYKUHSJIApari nedopmanusny
YarapTupruuiaap Tapknonna KyJjaanann. Yuaat Acadra TeHS0-
VieTpHK sJeMeHT ae(opmaiusaati HATIOKACHAA V3 KapUHJ/IHTH-

i Y3raprupain. Teusocesrnp/auK ko3 duutenTH  KyHurarnua
alilgganaiH:
_ARIR
age’
6yuga R — TeH3OMETpPHK 3/1eMEHT lgapmmmm_, Om: AR — R
ira Kapa6 ysrapuund, Owm; [ — saement

HUET 9JeMeHT Y3YHJIHT ’
yayuaur, s AL — jleopMaitHs HATHKACHAA S/EMEHT Y3YHIHIH-

winr yarapuws, v HOKopHAa KeJATHPHAraH ¢ HHHT KHiAMATHHH
Kyiiugary ¢opmyndian xuco6.1ab TOMHII MYMKHIL

Ap ES
d=14+—==+2,
[ i
Gyuna: Ap — MexaHuK Kyd I Tabcup ITHIIH HATHIKACHIA TEH3O-
MerpHK 3MEMEHT COMHIWITHPMA KapUIHJIHCHIHHT ¥3rapHulis e

SJACMONT  CHMHHHHD KVHAAQJ3HT Kecum 103acH; E — IOur monyau;
g — MAa3Kyp CHM MaTepHaJHiHHr Myaccon koahdHUNEHTH.
KoHCTAHTAH TEH3OMETPHK SJEMEHT cuartHia HUCOATAH yHUa

jokopH  GyaMarad TeMnepaTypaiapaa HIIJIOBYH ACOCHIT MaTepHall-

up. ) oD,
IE(OHTE[KT matepnannapu. KommyTatop, KywiH SJKTp 3ailKHD

ysruunapy Ba OOUIKA YCKYHAJaPHHIT Y3YBUH BA CHPUAHYBUH KOH-
KYpHAMaJIapHUHT MYXHM KHCML Xico0anan.
ocia Gynamuran  KapUIHIHK HCCHEAHK a2
GyHIHT HATIDKACHLY KOUTAKTIap 3pHO, Gup-
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Taktaapn, MasKyp
Kouraxr sygracnia
Panu6 yuiunra ba



Guplira GHpHKHO KoJanwHra cabab Gynann.
103aCH OKCHL napaacn Guian KONMgaHranaa
IoKopH 6ynann.

Y3yBuUH  KONTAKTAap yuypy MaTepHaa cudathpa cody. kuium
"3pYBUM Meraanap Guaan 6up Katopia, Typan KO'””H'V‘I';=IJ$;HBa
YIapHUEHE CONO/ra apanalTHpHAran KOMIOSHIISA DY ,-".'.uf..(‘]- 4
an. Katra KyBBaTAM YCKYHAZapHUNF yayguy KO“;.!,:I,..,\'i\"]“('l.J@-a
mywhunr - Co, Ni, Cr, W, Mo, Ta, MuCHIIT W Rq\ldld])'l-iﬂdvt‘-y-
W, Mo 6uaan Ouprasuxnaru 1{0.\-‘.rmsuuils;.qap[.{na”' q)oﬂo,"o.’lt 1):1‘1'1‘1‘.‘}.-11,1'
11{[1(J:rljp”alj3'3"5"' KOHTAKTIAD  yuyn matepnag CH‘bd{}‘;I;lﬁI;:rlﬁ:
J b MJIE o ~ oo " A d e
Ag_e(]gl’gi,;";[ilm,KaTT“"‘ MHC, Gepuaaniin Gponsa, mymi;arﬂeK

g IPUKMaJapH HinJataany

o Peancrop marepnannapu, Kapumaury
uufn218"3I;Z,raonpnlt-lllx)icﬁba?a“ _"_\O_TJHHMHMPMII-I Taiiépaanran cumnap
Epaan; ekl i KaTTa Kapurtangay HXuam pesncrop Tai-
I a nurnuka (anaverpu - 30 MKM raya) pesicrop Ta
Pesnerop HYJAFaMIAPHHHHAT COHH OpTHUIN Gln ¢ e A
JUCH Xam opraan. Ly ca6a6an, peancrop, TaH, YHHHF  iayKTHB-
KOw raua 6¥amun Mymnn, Pesucrop “l[.iapmmr |t 1
a1 cubatiia  MaHraHum, !\'()HCTHHT]HH MH Yuyn acocuii marveph-
fOxopn KapPIHJINKIH HUYJFaMaapuuyr (.‘HHLI DAY

PTH cup xaraann Gunad

Aiinnkca  marepnan
KOHTAKT KapILHJNIH

0K0pu, anuk Yayawmra

KonsaaHaiu,

y'1,iF;eslécrop.uapmmr KYBBaTH 5—120 Bq s 2

¥y ‘ol M Td..TIJI']pollHJ]H KHIHG xay Taﬁépnanaqll c-gm naa  Gyaaui.
O110J1 CHPTHTY OHP  TeKHC Kuaug 101K 2 e JAa WHLa EXA
yAdp KOTHIIMAapHUHHT napiacy KOmaay i
- - ., P 2 04 B4 b * e

Lzyhymmn BAKYYMIA TepMuk ﬂapl]arlg“]dﬂnl
NAXKMIH pesncropy ¢ 4 .
YTaepOx TApHONTA opramme S e OO Kap, v
yrae !?\ ra oprammk éxy ANOPrafyy Piiknap 6y.i10r
€paanann. Yraepon mapp ¢ Morxanap Kyuné rai-

A pestcrop,y no pTHI
b 2 ' ; paap 4
YIJIEDOL KaTJAaMUHH TepMHK KPEeKuHr YCyauna rad Boil.sg ”a
yCyy Onran opga ¥
( JIH OB

Haau, Kapuuy i :
i Bl;_i [’)l.lli‘l.'l.lil( KHIMaTHHH Gomi\;apnm Mazg
a YHAArn cnupascumon UYKYpug 'Op‘h_j"}’P Kataam ganui-
JH. Y dIH ama nra H .
MaJ ownpRaa
TepMopc.al‘m'rop.r]apmmr Tapruén Mp e %
Tc_m.rl '?I{C{Jﬂ‘._fldpll OHpHKManapiay ”603,;‘ 0, Ni, F
Jap v3 KHiiMatHny TeMnepaTypa raq !rmnp. M
Tepmope.?nmropﬂap TeMnepaTypa Km.{’“fplil‘
3THATanaa, anoKa 1‘%}"’,1 Kvyai '
JdKyganr
Jaanu, 3 HpTHy)

Kymyw éxi
By karnam merana
Yeyauaa  onsanalh

e, Cr xabu me-
a Ka ;]'3!5(}'1..) Kaprinanks
il ¥Pab Yaraprupaai.
mH g AHHK Voyay tasna
OWKapuuny ypnani-
Pesncropaap saexrpon TeXHUK .
WHIHTHHBHT ¥3rapuun 6yiinya
yaH, Acadnu Ypa chmy
ra (JVJIlﬂ{aa‘llljil.fray;;;p:HLIrHng“' SIMEHS, pegperyy i
yarapamac pesucrop prI — Yarayooamnnany m“mpﬂﬂ-'l” PR
Jap TYnaavMung mp'oﬂana R pezucml i
g €8, MRKHIYn pa)p " P HP — pegucrop”
ALY ( CHMCH3, 2— CHMJaN), yyyper - Pe3HCTOpHuHT 587
Pakan JoinxanamTH

I IHCTON N » » YUHH
PHATAH PEe3UCTOPAAD ¢oiuuy ”q]oﬂaﬂam”fll

ACHAA Kenr pu
b, v BYunanngany, Kap-
1P Yarapyae pg ysrapy®”
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_ Houmunan gapmuank, — 6y pesHCTOpHHHT ;Snci)ﬁnigfaggga%’—lug‘;
AHTH G6YKG, KAPUIHAK KaTOPAapHh e E}?H;-H?HO,\;.{HH&;T KJ“";
kaGu Gearnjanaan, PakaM, olarTAa, KapuiniK EiYBBaTJf'O,Ol'-—IOOO

MaTHH finy,  Counnajgurai HOMHHAJ _ -
e o 15 aT pe3HCTOPHHHT HII MOOAiHHAA

Bt opaanrnua 6yaamn sa 6y KHITM . I !
.333ragmaﬁﬂn. pey3"c1~opmmr IOBKHHJIHK Aapaxach KyuJaHHll op

i D =E/u-(6ynta E—

pa y HHCOHIl MOBKHH -~ &/ .
ppe ! 1 — joMMHil KuitMaT) GHJIAH aHHK
1—5 uxB/B opann-

THILM OuaaH Kynasi
1K
pesnucropaari: Kyuianrabiatk, (S
Nanann, CuMcH3 PesHCTOprapia 6y kuiiMat
Fina 6VaanH. ‘ Mers -
Heutkuu aaeMenTH yuyH marepnamap_(sf‘g;mhﬂﬁié(sﬁ;ﬂg% H;f:;r
; KOTHILIMACH 0 0]
KHY acBobgapuia HHXPOM K /para Ba
MiKECAa iﬂ\"’ﬁgammaﬂn. By xotamma | FKOPH_ TEMASPATYD
eMupnanra 6apAOUIHAND. : 0 THIIMACH
F(au an  (63% Fe+30% Cr5% AH_Q/OC?”:)LLHK‘OTHLUG&
Temne ;l'r ya 1200°C raua Gyaraniia XU Hmeﬂ%rr ‘aCH 1500°C
1 ekt acochia rafiépjanrad  CHM TeMIepé 3&?3 L
ruua ﬁf‘lgniqamirau HCHTKHY '3JjeMEHTIapHaa F:gﬁf;pg\ﬁm'ﬂ CgOﬁ'
IOKOPH—. TeEm.ePaTYpaﬂn HCHTKNY acBobnapna 3
1

fanavujgann.

MenTrHu
xam kVasandaal
onanu Y crepHe
MEHT/12DH atmocdepa

cndartnia meraaamac M‘aTepHaJéJ;lap
n. ByHra KpeMHHil KapGHIH- (SlC) ,.mconq ynea
b WAKAHLA rafiépnataly, BYH.ELEL}! HCHTKHY -3e-
MyXHTH [IapOHTHAZ 1500°C raua uuaai

: e
sTaan HHepT [as-8a BaKyyM MY’?“TMa_Ia“u‘fJfrae‘\f{r#é;aa
QnanH. Fg;(ol)“eﬂm rafEpaaHaL, Bynna yHHHI HIL 1
HCHTKHY 27 & 1 MYMKHH.
g 92000°C raua KJTapEIHITH MY ornmmanap- (kasmwap).
Typach < 5 yayH pmaaTHaAAMras K
Kagmapaat yOTH[ﬂMa 6ynu0, Kapuapaams umsiapi (MexaHhk
Kapuwiap maxcyc K 3JIEKTP KOHTAKTIaD

: KapLUIHIHKIH ]

; 3 gaap, KHIHK K J |

MycmxhaM’jﬁlja:ﬁ*:angl’. Kapurapaaiiia OHPHKTHPHALHTAH JKOH
onudin) na KyJm J

paaupraa. Kapliapuusr pHII TemmepaTtypacy
nap pa Kapwiap % napra HucGaTaH anua nact Gyaranaury cabad-
ynanapHrad MeTnﬂ_:'!ma Ma3Kyp MeTaniap KaTTHKJIHTHYA KOJALn.
uy spurai TEEC spHrall KaBIIADHHHT YPHHHI IKofl1apuia
Kat7uK, MeTaLnzh i sapaéunap pyii Gepaau. Kapmap

afi (I? {IWV H
M}rpaK H"ZHK Ba I\H.IGBH _
KIIH x"y.ﬂﬂaﬁ 6[‘]p”KTH yHnajaura nera ap DpaC!warH THp
me aJlJlE % v ran eTanan

eroppaild Ba KHCMaH MeTajnra  CHHraih. )
guuapHi Tyﬂwlc(fcaﬂ gKKH: IOMIIOK Ba KATTHK Typaapra GY-
Kaﬂmgpﬂ?up,T;-\-repé'ryparu 400°C raua 6Yyaram Kasuiapiap
s 5 M s @ 18
AUHALA. sppﬂﬂl remnepatypacn 500°C nam 10KOpH Gyaraiaph sca
!OMHJUK’KaBmapJIap TypHra KHpaum. Bupunun Typﬂaﬁébalal_ll’lgpﬁ}‘aﬁ%
g AAFILAAFH MEXaHHK ~MYCTaXKaMJuTy :/11‘? L :?
HHHT ‘i.‘fimmw rypaarnaapiia Oy KHAMaT 500(;1( 19163{1(3 7
6yaca 1 OMmoK  KapiiaprapHiie nog, [TOCK, p -IéaTTHK
MyMKHH. hmr 1 MM [ICP kafu Hasaapu Gop. asKyn
17 MILL,
wapmapaapH Jcochii  xoccanaph 18- xaaBaizra K%JTHpuﬁraH.
kapinapaapHiHL [1 xappn Onnam OGoultanagu.
Kapmapnap:s

: HuH
WHT 6e.ﬂ({)”]f;”Klyfmﬂamnapﬂu guaaupann: O — ka-
’ Xa Jaé
VYupan Keiniry Xap 199

3J1e MeHTJaapH
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20-wansan
Kasmapaap yuyn mymuxanaanra dmocnap

Bearnnamumu ]ﬂpiﬂ!ﬁil l\‘y’lﬂd"l['!l!.ml l
(b. OA 3' _3 % x‘ﬂop A = W e e TS O S
] HHHﬁ Ba yHHH KO'J

27—29¢, Gop-dTop-Bozopox-lna

|5 W Kanai
. z
$800CT 100% retpadopan HaTpHii aHrnamafauray nyasar,
HE3 Ba YHHHI KOTHuIMaAad-
PHAHM GUPHKTHPHIIAA
DX 289% xA0paH kaauit TINCEE YTy g
J HH, Be i
35% xa0pa marpuii, pumggﬂﬂiﬁtam RO PS

30% dTopan amomuuni

$PLX . FEaneg s e 2

5 2?3’] it Muc pa  yupgr

% XA0pPAH amoOMuHHIL, J3pH. KoBaphb Ba S?Tnuma_
' X Kom-

59% ranuepun
" 2 ama =
60% stia cnupri THPHSJPLaMemmap;m GHpHK-

OVIIJIMTH HaTHKacHAA, SJIEKTPOHIIADHHHT Gup |
WHra MMKOH ApatHaand. [padurauur co.nHuIn‘(‘
10 }\TE{OM-M. ABHH HHXPOMHHKHAaH 10 Mapra iOHpMa Kapuruyinry
Yraepoa amopd xonataa 6yamuy €KH MafKOpHﬂHp
TAUIKHA TonHuE MymKuH. Onka katmayy g
55 MKOM-M, @, = (200—500).10-¢
KaTaamuaan dofinananud (eakyymua, 900—1000°
conoa ysak cuptHua kuitvarn 30—50 kOy gy € na napaanad),
KapUIHIHKIAD OJdHHAAH, Y3akHHHT Ymepmutmra,ﬂ KHUHK xaycmud
TOUI €pAAaMHIA COHPAJCHMOH KHJIHG f’ﬁﬂﬂanﬂ dHTay CHPTH Kalipok
(YBYHJHK) Ha Mablym KaplHIHKKa sra KaTia Ba Kepakny kenrsinx
BaJs). Y3aKHHHT yuJ1apHra KOHTaKTJy Kanmoy I: OfMiann (21- xan-
Ba yJIapHHHT 103aCH I0NKA /10K Igamamn‘ﬁnmé anap  kuiiruzuma 1u
Cuaur yraepon, cod kpemunii ga i i Kounananu,
MacHaas OJIHI-Hjﬁ, YHAAH Hin TeMIepaTypac HH Kafgﬁllﬂu apaJaul-
aanrad, p xuiimMar 0,001—0,01 Om.y np 0 1500°C g MYJ1K a1-
Yraeponsnn Martepuannan 3JICKTp Mamﬁamﬂp Taliépnanany.
MPOKEKTOp yuyH SMEKTPOLIED, radbBanpy aneMaeJlH&'erHHHr u§rKacH,
AHOMNapy gabn

HCMH o30pn, 6;'»,'7‘;'[1,{-

PHCTannapnas
Yriepoama  p =59—
- Yuuur  jonka

KyMHp sdextpoxnapauns Napamerpa 2l-xcagsan
fapn

Coanripms
l 3nuanrsy, bMa

Maccarg
DackTpox TYPH Kapuuanrs, |Gay 8 HHC-! Ugqy, —
1)(103 KT/M? ! R aTan ;ﬁ:.‘{l\ynn,Imy‘cT:;:;'ﬁfna':n CHKnapmaarn
- o, MiTy M}’CTa‘iJ\flll{_il:.-!!lh'.
Iify .\::]l;IpJIH 1,5 50 5—19 s . :
pa HT- -1 IOU 250(}
AaNT aH 2,0 15 0,000 | ann 4100
[ L) MN8N
132 o J

40—41% xnopau nuThi, THUIMAAPHIA  GHDH KTH ML~

aeranaap scanags. Kymup Kykynn Mukpodonaapia ropyir Ooch-
Mura Kapal y3rapajiHrad KapluMJHK/Iap Taiepaalina uiiarijia-
IH. 2JeKTPoA V3akjap OJHW YHYH MAaxcyJoT Maiijlanaurad Gor-
JoBuN XoM aié (KaTpoH, CYIOK mma) Gunaf apa.nau:mpug, 60-
cuM octuia ninoB Gepuiamd. Cyurpa y MHUIPHIL K2paCHHHH
Yrrafizn, [Tnwupiun Kapaéui oL 3JeKTp Malliia HYTKaIapHHH
Tanépaauiga 800°C 1a, rpaduTIaHraH YYTKAaJapHH TaHep.Jalina
sca 2200°C ga aMajra oWHpWJIamH. )
Uyrkanap 5JEKTp MallliaCHHHHT aflaHyBuall  Ba KysralMac
KHCMJIapH Opaciiia 3JeKTp KOHTAKT  XOCH Kie  Gepann. Yaap
]in;’;p_rpamem (YT), rpaduran (I‘u_). 3JeKTPOrpadUTaAaHran
(3T). muc-rpaduran (MD) Typaapra oymnani, .
Ufmngm GUsMaral Ba CHMCH3 PE3HCTOp.Aapia VTKA3ruw ma-
TepuaJl Cl{(ben:nﬂa rabuuil Tpa@uT KOparyscil, IMHPOIHTHK yrje-
g 1eTaJa KOTHIUMAJapH KyJa-
poj xaMia 10KOpH KapUiaKKa 3ra Meraml K A PUH KYJ
nanyaany. (22 e 6yaHG, yHra JOK KVIIHJIraH
Kypys maitna quenepciu YIAEPOL OYAHD, YHES, S Y5 2amehs
na .J'H.IILITHU“B gapupanr  KRGHK Maxcyaor — XOCH OFHani,
B -
ylmcqo}.; EOE(OP.H KyUJIAHHILIH 3/1eKTP MAIIHHANAPIAA SIEKTP Mafzo-

HHRH TeKucjaallla doittaaannaain.
22-manpan

K yrJaepoj mapameTpliapm

[padut Pa HUPOIHTH
B

g gty
N T LT T I Cozumrupma | YUnaie an ren-
KAaPUILINKHIIT rafim Tevie-
Suaairity Ci\gl?l!!lll[l::‘{l:ll‘];')‘i:‘,l \TE.\mepn':_vpa patypa Ko
Marepuan 5 10% kr/M MEOM-M koappinire i, neenTy,
10f, k=t | 108, k-t
_‘__'__'___._r—»——_"____—f &
! 9 8 —10 7,5
TNoamkpuctaaan rnadut 2,26 !
MouoxpucTanid rpas
uT: i
Ga3Hc TEKHCAHEIAPH 294 0,4 —9 6,6
Hynaamxad :
| Gasnc TekncmIKIAPHIL oo 100 — 400 2,5
kypaananc AyHamniia 2,10 10 — 50 —2 6,5—170
IupoanTuic yriepoi ? cesiecry nelaae o e, et wiay

o 606 APUM YTKASTHY MATEPHAJIAP

8.1. Ymymuii ManBIyMOTIAp

Hopman TeMuepaTypanart COJIHLUTHpMA KapIIHJIHCH ?Txca°aruq- !
JapHHKHIAH KaTTa, GHPOK NU3MEKTPHK/IADHHKHAZH KHYHK GYuran
mMaTepHasiap ApUM frradeuvsrap ge6  atanand. By Typxymra
5JIeKTPOH 3JIEKTP §TKAzyBUAHIKKA Srd Ba COJMIITHPMA KapUIHJIH-
o 10~°—10%° OM M Gyaras marepuaniap KHP LK. ﬂp;éM YTKa3=
runaapaard 5JeKTPOHIAP COHU fouika MaTepHamapI;a pucbaran aH-
ug kam Oymagd. Spum YTKA3rHYIAPHUHT SNIEKTP §TKA3YBYAHIHIA

apreTHK TABCHPTa Ba MasKyp KHCM Tapxnﬁnnam KYIIHM-
s SIpuM YTKA3THYHHHT 3JEKTP

{. ] .

T MafiioH!, MEXaHuK KydaanHiird acoC/12HT aHAHpP-
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SlpuM YTKA3rnuaapaa 3JeKTp YTKasyBUalJHKHHHT HKKH: 3/€KT-
{ pou (n) Ba 3JEKTPOH-TELIHK (p) Typn MaBKyn 6yanb, yaap
HCMIA p—n YTHUWIHHN BY)KYAra Keatupaiau. DBynmadl ucmaap-
Ta KarTd Ba KIUHK KyBBAaTra 3rd TypJiH XWJAATH 3JeKTP TYFpRAaruy,
KyHaliTHPrHY Ba reHepaTopjap Mucoa 6yJa onaad. Yaappar Goti-
Kapujaaauran, TYpJan XHJA MYpaxkkab MocAaManapia  KeHr Muxéce
na dofigananunagi. AManga KyJaJaHnaagérran sipum yTrasruugap,
acocaH, o tHll (YnapHHNT TapkuOu OHTTa KHMEBHI 9J€MeHT aToM-
Jlapuiaai TalWwKmi ToNrax) Ba MYDPAKKAG (yJapHHHT TapKHOH HKKH
€KH yHIaH OPTHK KHMEBHIl 3JICMEHTIADHHHT aTOMaapHuan Taul-
Kua Tonran) xmadapra GVJnuami.

Sipum JTKA3rHWIH Y3rapTRHYIAD TYPIH KYpHHULIAATH SUepris
(McCHKIMUK, EPYFIIK) HH 3JCKTp SHEPruscura afizantupu6 Gepa-
nu. SlpuM YTKa3ruuin Y3rapTKHUIAPra  MHCOM TapHKacHia Kyéi
Garapescn Ba TEPMOSJEKTPUK FeHEPATOPNAPHH  KenTHpiiwm My M-
kun. [lact yarapmac KYUJaHNIILGTH  DEKOMGHHA WS waa i
(3J1€KTPOH-TEUIHKAN YTHIUTA ACOCHAHTal) HYD y3aTni maunGap o4
XHcO6NaM MalHHAAAPHHNAT aXG0POT 4HKapmin KypHamagapu.ia
HiIaTHIa1H.

CSpuM VTKA3MHUAAPAAH HCHTKIHY acGobaapaa,
HYp HHIHKATODJApHAa Ba MaTHHT Malizon KYWIAHTAaHAHTHHE ©.1-
vauria (lJOI'-'L’LaJIéIEllIJIiﬂ_’lll. Xosupru AaBpla  wWHwAacHmoy Ba CV.EOIQ
spUM YTKasruygaap yprauwiamornsa. Opnui APHM S"TKaaruquapﬁnm‘
(23- :kanBaa) TexHpKama KeHr lgsm.riauu.nannrar—mapnra KpeMHuiii
repmanuil Ba cejen KHpaau, Mypakkad SIpHM }"’TKaSFanap Menué-’
JneeB JaBpHil cracTemaCl['iélar?\f TYPJAH Ipynna JNEMEHTIapH ﬁﬂp,m{—
macHaan, Macanad, A~ B dopuynany (SiCy. Al pv ~

v AT B (JnSh,
CaAs, CaP), A" B (CdS, ZnSe) snemenryy 6u P
wyHairaex, 6absn okcnap (Cu,0) pap ”ﬁopanﬂ PHK}ldCim,zln,
JM KOMMO3HUHANAPra  (THDPHT, CHAHT), comoy 6}:“2? }émagn-{r{}-;
nrugdey uuuwads (SiC)sa rpaduran SIPHM ffTKaér HPHKKA
6yna oJganH. ' 3 Hunap wmucon
\7 x 11171 4

dpum yTKa3rny ':,ll.u:.flirfinrarf acﬁoﬁ-ycxyﬂanap e ot na
THHHHT  JOKODHJHIH, X2XXMH Ba OFHDJIHHupyp HHCGaT .
JUrH, OAJHH Ba HIIOHWIH HIIAUN, HKTHCOxRj Ctamapa aH KHYHK
Gowka cH(paTaapH GHAAH aWPaiuG Typazm Panopauru Ba

PainoakTup. 4

23-}!{3;133;'1

Opnnii SAEKTPOH SpuMm Y'ruaaruq;,ap

¥ Talmllr 3(.)- h‘_‘—-—*-_'_‘“—-— —_
Menaeseen RacHir e ‘
cappannnary S r 3 Menzey Tagug 30-
Dnement K :-p'ynr:-‘ltl' uus;gurn, JACMEHT m:g;;“iil;-n I:;;;E;:::;llt‘r
Na ’
- o) aB
1,10 0 —
Bop 111 ' JITHHT YTy pr
Kpewmn#ii IV ([}-7[? Cenen \\ﬁ 1,50
[epmannii v o Teanyp VI 1,70
docdop v 0% Foa 0,36
Mumbax V ) | Vii 1.95
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8.2, Spum YTKAIrHYHHAT JIEKTP YTKA3YBMAHAUTH

Jucu §3 arperat xonaTHHH §3rapTHpranga aToMmaapHuHr snep-

TeTHK XOJIATAapH TallKH TABCHP OpKaJH OHp-GHpura HucGaram
CHMKRWIAH BA KYN MHKJAODA4rH 3SHEPreTHK 30HaJjap BYKYAra Ke-
Aaan. JIH3NeKTPHK, APHM  YTKA3ruy Ba §TKA3rHUIapHHHL sHepre-
THK JBarpammanapH 6Hp-GHPUAAH KeCKHH ¢apk KHranu. By hapg
Yhapaard TaxkHK 30HAJIADHHHHT Yyauamu GHaan GesrHJIaHaL. Xap
GHp MKHCMHHHT aTOMH V3HHHNIT aHHK CNEKTP YHIHFHTa 3ra. Typau
aTomMnap Y3HHHHT aHHK SHEPTeTHK XoJiaTHra 3ra GyJHO, yJaap 6up
SHCPrETHK XOJaTlaH HKKHHYHCHTA VTranaa KBaHT YHKAapaiH EKu
orasn, Arap aToM KaTra 3HepreTHK XOMaTiaH KHUHKpOFHra yrca,
Y V3uiaH 3HEpPrHs ayKpaTHO UMKapajH Ba HypJaHHII coaup 6yna-
JK, aKcHHYa OYJraHuaa 3ca aToM 3HEPrHSIHH I0TafH.

Ulynaait kuau6, atom TaliKi SHEPTETHK TaA'hCHP OPKAJH ¥3 X0-
JaTHHE Y3rapTHpPajH, 2

Slprv yTKA3rNUMAPHHAT TAKHK 30HANADH YTKA3THY Ba JH3JEK-
TPHKAAPHHHT TaKlK 30HAJAapH OpalHFIiaa MKoHnaub, Maskyp soHa
anua KHUHK Ba VHH €HTHO VTHII YUYH MabjyMm Japakajd siepre-
THK TaLCHp ertapiuaup, Arap TamigH  TabCHp 3TaéTram Mmaiigou
SHEPrHACH TAKHK 30Hdjari 3JeKTPONJIADHIHT SHEPIHACH Aapaja-
cura erca, sIpHM VTKasruuwiapiga 3JeKTp VTKasyBYaHIHK cOmHp 6F-
JIATIN.

I ITj?.na'rrmrau (BasicHT) 30Ha/1aH 3JEKTPOH KeTHWIH GHiaH yHHHD
VpHuga Teluk XocHJ Oyaanu Ba Oy TEIIHK SKBHBANeHT Mychar
?’.apsm cubaTHaa Maiilon HyHAJIHLWIH 6yiinua cumxkuiton, By cua-
YW 3AEKTPOHAAPHHHT MAiIONTa TeCKAPH XapaKaTi HaTHxacHia
piit Gepub, Teunkaap CHIKHETTH SNCKTPOHAAD GHAAH TYmaTHAANH.
Temneparypa opTHiH GHIaH fPHM VTKASTHYLA O30/l SJEKTPOHMIAD
cony Kynast GopajH, Temmeparypa a63??;?g??i:ajhig;ﬁi?arigg;

! HIl HoJIraga Kamasji. Ar: } Kaarr
i;&ﬁggg”%@ﬁgu Gysamaca (;1"=OIU(). 3JIeKTP TNOTEHIHAJH Tab-
Ciip aTranu OHjan yHIaH TOK VTMAilIH.

S/IeKTPOMIAPHHHT 0301 X0JaTra YTHIIH yayH IC3P¢ KHJIH;MH-
ran sweprisii (haKat HCCHKJHK XapakaTH opKani smac, baiku
Hyp, 2JeKTpoHJap OKHMH, SApO .3appaﬂap1~:. 3JIEKTP Ba MATHHT
MaiioHAapH, MeXaHHK TabCHP OPKAJMH XaM 103ara KeJATHPHII MyM-
Kin, YTKa3yBuaHJIHK 30HACH KOHJaCHTa acocaH xap oHp ATOMHHHT
aiHK 3HEpPreTHK CaTXH gyﬂﬁﬁ. yHAA 2JIEKTPOHJAAp }gomamaﬂn.
CaTx TOpH3OHTA] TH3HK KVpHHHIIHAA HbOLaNIaHATH, Dynja 3:{*EP‘
rust KaHya KatTa Oyica, UHSHK WIyHYE HanaHapoK x{omamﬁan Ba
axcnnua, DJEKTPOHJIAp Kopa HYKTamap 6usan Gearunanub, yaap
KyitH SHepreTHK caTxja JKoiaauraih. DJIeKTpOH ro:g(oanTc?’Tx_rﬂa
YTHmp  yuyH aToMra KyuHmda MHKJ0PAA Béléipggﬂ KBa YPH,
HCCUKJHK BA Aoikdso) naECap o TEPRIL pI.]Ill:)aH‘K{"nFH}Ia aToM-

Vaapo GupHKHO, KaTTHK IKHCM xogmﬂ K_a pap syr g
Jap Gup-6upHra TabCHP STHIIH HATHXKACHAa yaap J ;

CatxH GHPO3 CH/KAILH Ba OKHOATA3 MKHCMHHHT SHEpIeTHK cary

T v 45-})3(31‘.’1). VTKasruu, ApHM f’TKﬂ.’-&FHlI B4
3onagapd KO0CHJN G‘Vﬂﬂﬂ.ﬂ ( A {iy
mb:,;i.{l)mprﬂn y3apo COMHWTHPHLI MaKCaiHAa YARPHUHT 3HCD

> i J
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., . TeTHR 30HAJApHUNHT  AHATPAMMa~
' Japi Kearupiliran (46-pacm, a—
*g). DNEKTpOHJap Owaan TyaaTi-
raH 30Ha 0307 30Ha Ouyau Gupaa-
w6 (8kn KecHILHO), 3AeKTPOIIAP-
HHHT ‘0307 30Hard TYXTOBCIS
EU']"IHPI' Ba KHCMJA 10KOPH sentpol
YTRASYBUAHIHKHN  TabMuHAA N

IusnekTpukiapaa sjaekrponaap
Ounan TYJaTHArAaH 30HA Ba 0301

30Hanap opacdpa Karra - Iiepre-

e

45-'_1:_>a‘c.\{._15upnémqu aTOM Ba Kar- e b
Hi  wonjla | 3HEpPreTHK  caTynapi- THK TYCHK "Oyiu0, Maskyp -Tycik

aHT KORTANIYEIL: SJIEKTPOHMAPHUHT 0307 (yTKA3YR

_ uai) 3oHara yrmwra xanagur, Oe
paii. (axar Karra 3JeKTp MaHJIOHH {_E;ET) Tahcnp!iftarnﬁé SHEKT-
pona@pHUNT GHP KHCMH 0301 30HAara YTHINN HaTikacHia ANINCKT-
pHKIA YTKA3yBUAHIHK COLHD OYAUIIE  MYMKHH, ;

fpum yTKasrHuIapAa SHEPreTHK TYCHK KHUHK Gyaub, yiu en-
rHi yuyH yH9a KaTtta Gyamarad  SHepris Tanad STy Q0L
9JEKTPOHJIAD MHKZODH Ba SIDHM YTKa3THUHHHT i"rs\'as\*qugi{vmrﬁ
yura TabCHP STTHPHATAH  DHEPTHA MHKIOpHTA 60;:111‘1{ 631 Ll
Maskyp HEPTHA 5JIEKTPOHJAPHMHT TV U
oy % CHKHH eHT} ara
gininura €pram Bepanu. 3003011 308
¢ yre S o ¥
K{anamaérran akcapuar spum VT e .
xéurznm (0,8—4 0}'-1(?—"')1( PUM YTKAsTHUNap Taguy soHacHMIH!
HIJIHE ; ) » ki 0,5—2,5 3B ra Tenr. Ymap B2
nesT 30HANAPHHHHT CAaTXNIADH 3JEKTPOHAAD Guaan T\‘.'-nalm ra!ﬁ '65'-
AnG, MabIyM TeMnepaTypa (T) Taweupuna | {"T['aélr : Ja e
égp yeya 3JIEKTPOH YTalAH Ba BaJIGHT 30Ha B L
cun Oyaaiu. Hatnxana, xap 6up Faﬂaé}?;aHMUauqa TeHIHK .\.-_%.
L3 \ 3
Kasruuia OHp BAKTHHHT y3HJa lgapa_\m_“‘apmﬂ’rnl?nmna HPHM;‘{;}TZ
32psiA_XOCHI 6ymann. By xonna zapsn STy HiopaJn HK Im‘f:
cOHH yTKasyBuaH 30HaJarH 3JEKTPOHIzp ¢ JAPHUHT yMYM?
P COHHan uxxu mapra KYP

6Yaanu:

g = Doy’
Mg+ Poy = 2Moi
Conumrupma J1EE°
SyBuanank gyhumart
6¥nanu:
1= ety + epoltpr
Oyuna u,, u,— MOC pre
?Hlﬂlla 37IeKTpPOH Bd 1
WHKnggr  cpmkyB98”
. JIHTH,
. aruu (a ) Fanag
46- pacw. YTRa3rad (@), ausnekTpHK  (6) pa . YanaenaapTupUIld g

gpum  yrkasruu (6) matepnannapia sue e o
CATXAAPHIHT KON, premik _ "°KOMOunauus =~ KaPe
€ apy qaTiKach

14 a

30

ne scdcMmua (Heranrat T_emnepar)-'pan_a),, FaJlaéHJIAHTHPHITAH 3]«
Tviuuaap (30eKTpoHIapHH EKH TeIIHK/IaPHH) HHHT MYBO3aHaT-
Jlanirag MHKZOpPH Kapop TomaiH:
! T W
i * / S 1
Ly = z.f\oexp( %T ),

14
kT’

Gynga: W — apuy YrKasruu takng sonaci: Ny —0301 (Vrxasys-

211) s0HajATH APHM YTKASTHURHHT XXM GupaHrHAari sHepreTHK
xaap COHH,; f\’,, — Ba&JIEHT 30HacHIArd X}’,'_'LII,H lLlyHHHF,lLQI\' caTx-
i conp; £ pakamit N oapupar) - xap Oup caTxia HKKHTA
gexTpon  GYaHWNAN KYpcaTaii.

SnexTpoHIapHHHT CH/ZKHTYBUAHJNTH (1 ,) TEIHKJIAPHHHT  CHI-
JKYBYAHAHIH \4p) AAH auya Karrd GyJsian, WYHHHTAEK, YJlapHRar
stibekTHR Maccajapi XaM Gup-Oupuian (papyx KuIaiH. [ly Gouc
SpHM YTKA3rHUIaPHHHT 3JEKTP {TKa3yBUaHJIUTH 3JEKTPOH Xapak-
fepra MoMa OyaaiH. ; .

Spum YTkasruu Tapndurard KyuumMyagap

Poi=2N, exp

C

J
3
2

'le-m VTKA3rny 1(1)11c1‘amlapn;1a_1§3’fLi.lH-.\1L1a.riapum-ir JKyda Kam.
(10 ) muKaOpH NaMm YHHHT 3JeKTp YTKa3yBUYAHIHIHra KaTTa Tab:
cup xypearasy. Kymnmua TaKHK 30Hala AHCH SHEPTeTHK —CaTXiit
By/KyLEra KeJTipail. Arap OyHuail sHeprerHk caTx 0301 30Hara
qriH kofinaluran 6yJca (47- pacw, @), Oy caTXlaH JeKTPOH 0301
30Hara OCOHJHKUA yTHo (kuunK 3HEPTHA Tm,cz-lp__ﬂﬂa), KplucTaaira
3/1eKTpol {TKasyBUAHIHKRHL cofnp 3TadH. Bynaaii ipuM yTKasruy n-
‘I‘_)'p.lild 6y110, tapkubura KUPUTHATAH KYILHMtA «dorop» nefiaai.

Arap KywnMyasinr speprCTHK CATXI TAiilK 30HAra sgHi KO-
namca (47- pacy, 0), sneKTPOH  TY/12 30HA/AH nacTpox 30Hara
vTHWN HATHAKACHAA TEILLK EKil KKOBAK» KOMAUPALIL. SneKTpoH

Gup  caTxAaH HEKHHYH catxra Ky-

yHmHAa YHHHAT ypunaa Koarat TE- ——— E
LMK, XaM CHJIZKHITAH. TelHKHHHT _M#J =
cubKHL f(jHanHu MaiioH  BEK- ' FR =k
topu (E) fydaauura €Ki MycC- =t S
GaT sapsl HYyHaJHIINTAE Moc TY- §[ gi §
miann. By Typaarn spuM yTkasri- b U nlz===g &
jap., TeWHKAH (P-typat) -~ apuM === %
' 4 2
{TKagruuIap pefiunub, yjaapuuHr - % i |1
KyLIEMyuanapy akyenTop»nap ——— E——*—, f
neiHaankt. == —
DJeKTp JTKA3yBUAHIHK Tampi- ) B

Gana OCOHIHHA anuiaanud, Oyn-
gpiM YTKA3CHUHKAT OHP " y
- Typm![(!-gml unca  (48- pacms 47 pacy, Slpum YTKasrilu sHEpre-
TOMOHH 3 : p 5 5 Hiaa THK AWarpasmaciiiart K_}’lUHMqaﬂap
'y epaa D2g ?ﬂempo i P rancupu:
conn KecKHH Kynaiuo, Oy KHCM
manguit 3apara sra OyAanH. Arap
W37
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48- pacv. SpHm YTRasrnunir SNEKTD §TRazyn-
YAIHK TYPUEH  (HUIODACHHH) anuknam: g

p-TVPJIH YTKASTHUHHHT XaM OHD TOMOKH KH3MpH.Ica (48- pacm, 6)
y epAa TeUIHKJIap KeCKHH Kymahub, Kpueramauuur Gy H[c it
Gat zapsiara sra 6y.H6 Koaau. s 2

Apum VTKa3rnuaa <«p—n» YTHIIHEH 103ara
~ KHCMJapra Moc paBHilaa Myc6aT Ba Manguii nore
puJca. «n» KHCMAAH 3JIEKTPOHJIAD, «P» KicMIap
TEUIHKAAD CHIKNG, 3aHKHPAA TOK OKHMH Xocuy
ya, MOTeHUHaM1ap TeCKapu HyHaaumna 66‘PHJI‘C£1
A2 KaTTa KapUIMJIHKKA 3ra xaviam (48- pacy 0)
TOK JTHIIH KeCKHH 4eKaanamm, ;

SIpuM YTKasTHUMTAPHHHT «n> TYPHAA  acocuf 3a
Map 3JEKTPOHNAP, «P> TYDINCHIA 3ca Teummg PRA 3aTyBuH-
«p—n> YTHIIH ADUM  YTKASTHY  (repmanniy erm?; ﬁlfo)G.rlaHa,un.
1ozaciaa kyummua (naani, docdop)aapuy ;p”ﬂ-m H Ba Xokazo)
kuaunann. Bynaa  Monoxpucraan onka TaxTaua E OPKamn xocit
TeKHCAaHANH, cafikalianaii, To3ananam gy p ; Maknna gecu®
ypHaTHIHG, neufa MabiyM BakT HCCHKJTHK Tg DUTaN Kaccetara
by ycya saextponan spnM yrkasriuna ‘amem;’c”?"_S‘TTHpH.nagm.
TEWHKAN  SPIM YTKa3rHYAZ 3ca  JOHOp Kf’lmmqp KYWnmyacuny,
acoc/ianuran. j 4CHHI spuTyra

«p—u» YTHIUIH 37EKTP-KHMEBHI, KpHCTay
Mobaiinnia) Ba 6"01{1:\'_3 yeyJIIapaa Xam xoenn ko (o3 BETTH

Arap spum yTRasruu xpucramimza p_, Ty,
YTHWAAPH XOCHI KHIAHHHG, 6y Khcmaap (SMH;p (ékn nlg_n)y
T0p — 2, 3JeKTpold — J) Ta cuMIap yaayey (45[3 — I, konnek-
yajiTupyBun ac0606 —TPAH3ICTOD BY:Kynra Keﬂan‘pacm], TOK Ky-

b, - i i,

«p—n>» YTHLIIH AHOMTAPHHHT 53“‘"“--*laillim;mam v
I — repmaiuii, K == kpeMmunii, A — ragay i P Sipunuy xapd:
ai xap: I — TYFpHaarTHy, MMIYJILC, Marig HHARM, ukKHi-

u ~ Ba T
Tyrpuaarny yeryun (610KH), B — Bapugay " CpMoamon, LI—
» o~ TVHHen, A—

jokopu yacrortann, C — craGuIHTpon, [ __ g

JI — uypJaaryBun ac6o6, H — miopan THpieTy !\,w\r? PeHepaTopH,

TRpHCTOP; YUHHUN Xap(: ac600  napamerpy, th; Y — Tproaan
Wellamnnngy,  uw

KeaTupu6, 6y
Hlnaaiap Ge-
aKe fiynanuuiia
OVaanm. Axcnii-
s “P—n>» YTHmII-
BYiKynra xenu0,

tyerupuur
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49- pacm. Slpam YTKaarnuaapna sapan ffuasiennuRr noTeHUMan nuiopa-
Cura enaTan YIrapHie:

OpPHHILHITHIG TYPTUHYHCH — acf0ob TafiépraHHLl TypHiHil; OelidH=
qicn — ac6o0 waaccndukaacain OHIIHpaLH.
Tpauaucropaapuiur Geardnannlinard oupunun xapp: I' —rep-
mamnii, K — kpemunii, [ — ra/aiii  Ba XOKa30: HKKHHYIICH: T —
KV KyTOJI TPAn3ucTop; YYHHUHCH: capgaanagHran 3sHeprus Ba
yacTOTAHN, TYPTHIYNHCH: ac600 taptubu Ba TYpPYXHHH Guanupams::
Tupucropaa p—n KaTaamaaph KeTMa-Ker I{_allTaplul.ﬂHG, yexKa
KHcMJapHAa UIKYB clMjapiura srd. Ypra KHCMHIA KYIIIMYA QH-
KVB CHMJApHIa 5ra THPICTOP TPURUCTOP IEHIIALM. Tawgn uyp
épaamija GOUIKAPIJIALHTAH TP{PHCTDP—*IIJOTOTH&)HCTOP, HUKH HYPJIH
curganjia GolliKapHaajurani onrorupucrop neitntaan. OUTOIJIEKT- |

polan sipuM YTKasrHu4aIapra Hyp TapKaTtyBul m‘ionu(An HABJH),
Wi AKUSH 11YPAATYBUIN mion (UK nnox) mucon Gyma onanu.

8.3. Gpum YTKA3YBUARIHK XOCCACHTA 3ra 3JIeMEHTIap

FMepmanuii. Tepmanufl u'raﬁﬂa"rﬂ.a KaM ydpafigHrau SUEMEHTAHD.
Seon audHE KIMEEHH RANTa WAL, ODRATRA  FSBMARETE ACSRER
XJIOpHAH ONHHAMN BA YHIAH, YBO“aBﬁan”,laq”f;{‘ fg;‘ g:: 5‘;,3'1?\5[:!\}.{1;
QAT repyaniii AHOKCHAT (G 02) At s ' \-6
BOROpOAH TOGAArHIA 650—700°C xapopataa I\ai_ma HuL1anuG,
snemenTap repmaiiil (Kyapatr KYKyH) OJIMHAaNH. lepMamii Kyky-
o a 3PHTMACHAA To3asaHalH Ba 3PHTHO, KyfMa XOJHra
HH KHC.FI'OT o BY Kyiima, {3 napbarTuaa, Maxcyc ycyJia 3pPHTHJHO,
KEJITH]’JI'&!E,U.T-O:;E[ r\f‘)pl\iaHP{—ﬁ onunany. Tosanall KynHHY2 KBapuJw
VHAaH Y[T‘" aril HHEPT Fa3 MYXHTHAA faxiapHaalH, I
Tpyba HUHI Cu, Mn, As, Fe, Si kabn Kyiunm-

waHHi TApKHOHAA Ni, Ca, ) g
repﬁ?[aiiqu. PToaaﬂam nappuaa Oy Kywxmyanap KyHMawuur
yajap y4ip (20—25 MM V3YHJIHKIA) finpunn6  xosnaad, Kouraw,

Sy Janall Kapaénn YTKa3HArai KHCMHHHHE COMHUITHPMA
Kym Map_"'a T({))‘S“OM-M nau 1oKopH Gyaanu. By KapuniiHk repma-
DU 33':131—114111 ﬂapa}{{ﬂé][ Gumap OeJrHIaHYBUH 3ITYBUH-
HHHH”H;]L;)ITP;iLmﬂcm‘a GorauK  OyJaaH. TepMaHuiiHuAT  HH3HK
jap Ko 4 24- aipania KeNTHpHArak, -

xoccaaap erkastainn acooGmap Taucpaalila HUIEEHAATEAR
repma nvaTaapd  Odaad dapk KHIJHraH HaBJAApPTa OyJHka-
oouiKa K‘HHM = r).
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24-mansan
Tepmarnll, XpeMIKiA BAa CEAEHAAPHUNT XOCCanapn

" Hoccaaapu Tepmanun Kpexuuf ‘ Cesey i
.
: ey
ATom wmaccacn 72,60 2806 ]
ITauAaapa goiMuiicH,  HM 0,566 0342 =5 {
Susanrn (20°C) na, x10° kr/md 5,3 53 4“' t
Yysukan  kearaiinm koa(dinEes- : : 3 I
T (0+100°CY, K 6,0 —10"8| 4.9. 10~} £ 10—
Mceuxank  yTKasum rosdhunen- 210 50.107% |
H, Bt MK 55 80 l
{OCU;Ufunmta:a HCCHKIHK  CHFHMH * :
)+ 100°C), JK/(kr.K) 333 7 . i
- Do remiparypach, °C 936 1141& 217350"‘0 |
( THpMa IPHII - HCCHKJIHTH 4 5 —22 E
1+ 107 1,6 - 108
TAGAUTNK  KOs(immenTi, i 6,42 . 16 I
Fifw 0,6
Lognutepya  Kapumanra (20°C), ‘ 0,6 0,11
Onman ) 0,47 2000
Acociil  saTYBUNAAPHUNT  KOHLenT- ' T
paumsci, M 25 - 1019 1108 l
lakug sona xeuranrn (20°C), sB 0,72 1.12 o i
SICKTPOHIAD  CHIIKYBUZHINrH, s 1,70 — 1,90 |
M“/(b.c) 0‘39 0 ]4. |
; Tt;'lJJ!il;.-'iélpHiUlr CHJEYBURHANIH ! =
M‘./(_B'C) 0,19 0.05
DICKTPOHAAPHEAT MIKHII hue, 3B 48 e 0,2 .10
LHSICKTPHE  CHETAHDYBUAHINK 16 I‘é’d s
Bupaasun nonaaunm Kyuiannum, B 8,]0 8 l’i r d
b S ,__,__-.______-___*\9_‘75

EH. Sipus YTRasrHyau acoobaaphu scamza, re Mauph 5
INIKA MVIACTHHA WaKIuaa KecHaau, I{ECE;JIFEPE; e KYliManapy
HYKCOHMIAPHH HYKOTHIN MaKcaluia caltkannang; 112CTHRE 103acH
fgpn_ajr_:mi,uan TYPJN KYBBaTAH Ysrapypuay ;”‘_ L :
P¥ Xap XHI TPANIHCTOPAAp HLLIAG SHKAPHLL g OK TYFpuaaruya-
Yhlau Xoaa ysraprkuigapu XaM Tali€paangy ToaanguIan.
ONTHK X0ccanapnian GoTOTPaH3HCTOP, onTHy m}}ﬁ' rePMaﬁnﬁHm;r
Ba Hyp MOAYAATODH Taitépaamaa  doiiaazamy 133, ONTHK Quapry
nyon (TYFPHAATHY) HHHT BOJIBT-aMIep Xapakr MK, Tepuapiiy
Jia KeqTHDHITAH. SPHCTHKaCH 50- pacy-
LlepManuiian acGobaapuunr ui TeMnepary o
raya ﬁymi()r, TCMiiepaTypa  sdHaza OIJTTnp;,iCpaC” —60 nan +-70°C
kuiiMath 2,5—3 GapoGap kimafiug KeTamn, % TECKAPH 1ok iyr
HamiaH axuly Myxopasa KHIHERIIN Kepag, =~ A3Kyp aCGOéﬁaD
Kpemuu Jappuil cucreMauunr [V ‘YP};Hna ‘
pani, KOBRJICHTIH KPHCTAMT GYun6, Taﬁ}iamacm.am i
SJICMEHT XICOOJanalH, Texuux Kpemuni NEKT LEar Tapranrau
CyHrpa KUMCBHI HIjop Gepulll Ba Bogopoi K P Neunng OJIHHa 1 i
nepatypa (1250°C) na tukmam opkaay Kp‘e{-tmﬁna OKODH Teir-
TaiiipaanaiH. gl CTepIeHIapH
[epuanuii kKabH  KDeMHHAHHHT 3 L

YG Ha.ﬁ:%](a-

71 €KTp S’T
1(2135'1315 aH.J
IHIH ‘
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50- pact. [epuanniiin [YFPHIrHMHIEr  BOJBT-AMIEP  XapakTepica
THRACH,

yuiine Tapkafiiars KYWHMuaiap MUKAOPHia Kyull pasHiza Gor-
JHK 6yaain. Kpemnuil apuM YTKasruuag acGobnap Taiiépaauga
acocuii marepuaa 6yaud xucoOGgaHail. P’i_l-!ﬂaﬂ IHOM, TPAH3HCTOD,
(pOTO3JIEMCHT, TEH30YSTapTHPrHYIAD TAHEPJIALIAA BA MHKDOdJIEK-
TpOHHKA CXeMajaphia Keir Kya1ania (i)OH,H,aJIaH}{JIEj,fLH.
Kpemuil xapGrzu (SiC) AaBpuil cHcTeMaHHHT TYPTHHYH rpyn-
na saeMenTaapHUEHT OHpHKMAcH Oy1HO, 3JEKTD MneuHga KBapi
KYMHHH yTVIEPOA Gusiah KaiiTa THKIAW yCYJH OPKAJH ONHHALH.
Temneparypa 200“0"(3 oyaranga SiC uuHr KyOCHMCH § MOAH-
pukalmsic XOCH:] oyaaii, YHAAH XaM 0KOpH Tesmneparypa.ap.ia
sca SiC HHHr rexcaromat < MOZHDHKALHICH OHIALH, XocHi K-
§ KpHCTaMLI vaiiiananng, yauamu 40—300 MKM au noHanop
'rf]flfra‘ inapTnpiaazi. SiC KPHCTAIIAPHHUIT  DAHTH XOM alié
hyhy:”éa ia ofHUHIIAA HILIOB OSpHIL ycynn GHIAH aHHKIAHAA.
E?Eh:p:;c'raqlﬂ}ip“”””E acochil QU3HK XoccaJaph Kyiuaarugagnp:
1320 gr/wd
10—40 Br/m-K
620—750 W wr- i
(4—=7)-107°% K1

e« ¢ = 8 e« 8 = g @

3nuanru o p i emes s .
H Pk VTKasHII go3pGUUHEHTL o« « & -+ -
CCHKJBK } K CHFHMH e EOUY Bt g
CojHTHpMa  HCCHKH

Upszural KeHrajiHu Kosdup:l:ﬁ:::;”

Kartugauri (MHHEPAJIOTHK J

<eHTJIHrH AR A
TakuK 30HBHHHT I ; | :
2 "lléK'lI?pOIIJIa]’JHHH[‘ CHJIIK Y BUAHINT L e i

Tepmo SI0K (mncra pncbaran) . A RS

KyxyH KypHHHLIHAATH SiC HHHT 3JEKTP §'TKasyBngaHmim aona-
SquaMira, sappajapHuir CHKHJILI  AapAXaCHra, MaiiloH
¥ pa Temmepartypara OOFMHKIHD. [IyHHHT  yuyH,
A1 KyKyHHHHHT COJHLITHpMA KADIIMJIHIH  KEHT
Kpemnuit kapOHiK KYKYHHAA TOK 3HUJIHTHHHHT

ra GOFMHKJMIH HOUH3HKJIH Xapak-

i (yyJaHraHJAHTHTa O 1 ! _
SJIEKTP Ma‘iflfl?,ll%m KOHYHHT2 oyiicynyaiiun, Kpemuuil KapOuan
J s Ry

Tepra 27s, '
141

63’!!"111(12;) 5 .

" e 4
.

9,5

. 2,8=3,1 3B
0,01-0,00 m2/B-c

300 MxB/K

.

aap
Kyujanrapairi

KpeMHHil xgpﬁif
opannKia eTaaH.



=1 acocuna —Taii€psauran  papucrop

/ (uusukmr  Gyamaran pesncrop)

20 / KpeMuHil KapGuyu aonanapuaat

i TalukHA  TomraH 6yau6, yHuur

oo ltd _)/” BOJILT-amnep xapakrepuctuxacu 51-
= —— pacmia kypcarniran. Arap sa-

PHCTOP y3apo Gornanmaran SiC
Kykyunnan raiépaamca,  yunnrc
X4paKTepHCTHKANApH  Y3rapyBuai
Gyaann. Uy cabadun, KYKyH [10-
Hasapu OMp-GHpHra GOrOBYY MO -
Aa Guaan OHpPHKTHpHAAMLH, Bynnait
Molna cudarupa jof, yabTpaunu-
HH, CYIOK wHwa, ocon 3pyBuaH
wmma sa KO  nokupan  dhoiiza-
Jdanu Mymkad. Jlok acocmzarn  Gormosuy MOAAA nupur cy-
10K IINMA  acocHAarn GOFMOBYN MOANZ 3ca mujuy 166 1ow-
naHamgH.

DJIeKTPOTeXHHKAAA KPeMHHI KapGuampay OKOPH Kyumnaupman
y3aTHIL JIHHHANADHHA XUMOS KHJYBUYH BeHTH, PaspSMNATHY A pHHH
Taliépnawaa Qoitnanannnany. Bentunny Paspsinnari Gup ¢xa
Gip Heua 3apsACH3/IArHY OpajiHEN Ba YAapra KupHtHAran papmic.
Topiapian ubopataup. I0Kopn kywnanuugy SJIEKTp J][{[-“.[;[])J]a-
pHia coaup 6Ynanuran yTa Kyvunanum TABCHPH A Ma3KYD opasiuk-
Japia SJeKTp TEeINJHWH pYii Gepann Hatmxapa, "oqf:;“ T
AHCKJIAD 10KODH KYUJIaHHU TabCHPH oCTHpa KONaNH, Yoo prﬂmr
KapUIMJIHIH KeCKHH KaMaiiub KeTaan pa Paspsianaruy opy am:p ra
KHCKa Myanatia (yuaab mkc) HMIYJIBC TOKH Yray ByHﬂan epm—
KapH, JHHHAAATH KYWIAHHWHH  Paspsianariy OPKénli FS"TagTaraH
HMIOYJbC TOKH  ywaab TypanH, nekuy TOK HOJimag Vrast a
y8aTrHd €plaH ySHJHO KONAaLH Ba BHAHTIN npck V3 Kapum; ra”ffu
THKAAMAN. Paspsaynaruy opanuria HOHCH3 Ak PVt pﬁe ﬂgrmﬂ_
m-mc XHMOSICH aBTOMATHK DaBHINAA THKJIAHaqy g pHO, &1

HIHTIIH CTEpMCCHNIAD KPEMHHH KapOupy . .
B4 YrJepoll aCcoCHia TaitépaaHain. CE-EIHTJ;H}{FKIJ;?’TaJInr-r ermmil;
6yan6, TKC kuitmatn sxyna kuauxamp. CHantay "”””’{ 3,2Mr/m
CoNHWITHPMA Kapunaurn 0,001—0,1 Oy 6S,U]HGCHl*r556HtinapHHHr
patra MyJKajnaHrauaup. , 0°C xapo-
ﬁﬁg;azv P?Hparggrgaﬂipﬂ yy €Ki Gy Typnary
ac HHH TaHEpJall  YuyH Myxuym
Bynnait 6upukmasnapra Cbt)cdm,ua'lap}i}q apcg}?smga” XHcoGnana 1.
sAap Kupaau (25-wansan). Byaapuunr HYHa pan?[d AHTHMOHHL-
KVMaHUIAHran/apH raanit apeceHHay pa q,oeqmma{]ﬂ.a 3HT K
AHTHMOHHJIAIHD. Xamaa HHAUH

A" BY 6Gupuxmanapn KOMIOHEHTIIApHY gy
ras MyxHTHAZ V3apo Ta'beHp STTHPHW . OYYM EKH PIHEPLT
Tozananran OHPHKMaHHHT 3PHIN TeMnepa PXanu ojumani.

TYPacu yuu ramxun
3TYRUH KOMOOHCHTJIAPHHHT 3pHIL TeMnepary)ac
i Pacunan okopupo
OVmanu, OKOPHPOK

142

51- pacM. BapHCTODHHHT BOJBT-
amnep XapaKTepHCTHKACH,

APHM  YTkasrHd

25-wansaa
A BY ryprarn spum Yrrasriaunm GHpHKManapRHHT Xoccanapu

Xoccanapn Pocgmanap Apcenurrap AEpronnaaap
TapTn6 pakamm
Alll 13131 |49 |13 31 | 49 |13.] 31 | 49
BY 151 15| 15 | 33| 33| 33 [ 51| 51 | a1
[lanwapa  mow-
MHEHCH, HM 0,542 0,545 | 0,587 0.564 0,565 0,605 | 0,613] 0,609 | 0,648
3HuaHrH,
X103 gr/m3 2,4 4,1 48 |36 | 54| 57 /43| 57/ 58
Cunanpaw  kyp-
CaTKHYK — | 34| 33| — 32| 32133 | 3,7 4,1
UH3HKaH kenra-
HUW koSG duunenTd| — | 48 [ 45 135 ( 54 | 48 |4, 6,2 } 50
Kartukauru (Mu-
epajlorik  ycTyH
srmiay -t Les | sl = 150 Ves lmad | 28] 4 3.8

lanraui apcenudu TaknK 30HACHHIHTD KEeHTJIHTH I, 43 3,8 6y.1u6,
SACKTPOHJNAPHHHAT CHIXKYBYAHJNIH T€PMAHHIT Ba KPEeMHHANNKILAH
I0KOpHpOK Oyaann. [aninii apceHHAHAATH TEUWHKIADHHHT CHIXKYB-
yapJNrH KPeMHHHAATH TeWHKIapHHHT CHJDKHTYBYAHJHIHIA SIKHH-
Aup. By Marepuanuunr axkuentopiapH chpatHaa  pyx, kaamuii,
MHCHAH ;poﬁnanamma,uu_,l JOHOpJapH cuartuma sca OJITHHTYTYPT,
cejen, Teyp Ba laBphii chcremazarn VI rpynna  snemenraapu
OMZ’?L:%HL;LZ QHTUMORUON SNEKTPOHIAPHHUHT CHJXKYBUANJHIH KAaTTa
kuiiMatra sra G6yauwH OHJIaH 6up KBTOPJIaS/ Tﬁamug 30HaCHHMNT
keuraurn (0,18 3B) HucGaraH KHUHKAHD. YOy marepHamHmur
(oTOyTKA3yBYAHJIHIH CIEKTP HHIDDHKH3”JTBKHCMHJ-1HHI' KaTTaruna
(8 MKm raya) coxacHHH Kampab ondiH. DyHna dJOToyTKaayB:;a,.].
JHKHHNUD SHT IOKOpH KHiiMaTH 6, 7 MEM TYJKHH y3ywIurdra T§rpu
SRRAL AHTHMOHHAHIAH yTa Ce3rHp d)OTOC—,‘J]Eh-IEHTJ]ap_? ONTHK
¢HHT:[})I’”'¥31)MOQJIEKTPHK reLeparop Ba COBHTKHYJIAp TalépJaamga

¢0ﬁﬂaﬂaﬁf,’ﬂaélc”¢uau TAKHK 30HACHHHHT Keurjura (2,3 3B) Guaan
Fanaud ¢ M. YumaH KH3HJA €KH UM HYpJIAaHyBYH AHOAJIAp
a}x‘ga-'ll'iﬁ Typaiga}umﬁ dochuAHHIET  aCOCHH XoccalapH 25- xaj-
Taﬂepﬂaﬂa.ﬂlﬁl' juiraH. Bop, aMOMiHHA BA MaJIHi  HATPHANApHLAH
BaJia l(enarH qua'H auoaap Hwaad YHKapHIanH. I
e pwkoradapn ba GOWKa. apum  Jriasri ware-
) Bé}’ﬂbqjﬂﬂ..ﬂap (PbS, BisS;, CdS) doropesncropaap Fars
Puanﬂ;z. quuIaTHAAAH, Yaapian JIOMHHOPOp cupaTHia xam ¢oii-
epJaatl ‘
nananuaaib. HUHT ajipuM XoccasapH 26- KkaBasia KeNTHPHJTaH,
Cyabuaiap PbSe, BisSes, CdSe, HgSe) dorogapmmnnuk,
Cenenudaap p(;I-IT nypaaunul (1a3ep) mauGanapn uunas

a Kore
TepMo3aeMeHT B pe! i
qnlxjcapuuma kenr Go#fasannIaLt,



B-wmannair

Cynshunnap, celleHHANap, TeNAYPUANAP B2 OXCH A DHUHT
acocHi xoccallapd

. bupukata- 3ul'muru, T t °C W 3B u, Wi(B-c) 1

nap %107 kriM? BT.'J-K 2 n-1ypaari I p-iypaars

" PbS 7,60 2,9 1114 037 [ 005 . 0,070

{ BisSy 7,39 2,0 720 1,30 il .

L cdS [ 1482 — 1750 |° 2.40° 0,02 0,055 |
PbSe 8,15 1,7 1076 0,25 0,12 0,100
Bi,Se, 7,40 2,5 705 0,28 0.10 L
CdSe 5,81 =t 1258 1,80 0.08 L
HgSe 8,26 5,6 800 0,60 1,00 AL

PbTe 816 1.7 917 0,30 0.18 0,070
Bi,Te, L 1 885 | (0,15 0,12 0,050
CdTe 58 | 85 1098 | 1,60 0,07 0,006
HgTe 8,42 6,0 670 0,25 120 A
Cu,0 5,90 6,1 1230 0,34 e 0.005
ZHO 15,60 _— — 4,20 0.05 LN
T10, 4,20 - bed0 2,90 Olbm

D
Teaaypudaap (PbTe, BiyTe;, CdTe, HgTe) oroxapunans,

TEPMO3JIEMEHT Ba HYD TapKaTyBul acbobaap Tai
THJAANH.

Pyx oxcudu (ZnO) n-typaarn spum ¥
Guit Temneparypann [—(3+-4) % /K|  uccukny KapIUIHI KA pH
onuHanu, Meeugank  gapwwuaury (TepM‘HCTOp) icf Jl!-tldlc_l_lm
MJIACTHHKA IMIAaKJNAa CONOJ TeXHOJOTHACKH 4cocHna T:sze“b -e:|
Heengang KaplniHKkaapy Temneparypaun :?'"‘—IHU_[ gEDJl’aHdLEU..
KOMIEHCAUHAN AL, KYUJdHHIUIHN 0apxapopJam sy gun\ami’ )
TOKHHH HYEKAAL,  CYIOKIHKJIAPHHHD I-lCCIi];.FI!!;( i-n?anb,c BUADYA
y/auaul, KOHTAKTCH3 DeOCcTaTaapia Ba Toky BaKT D\"nagﬁsr?:;:ié?;-

(T peJsienay )

épnawaa wwaa-

TKasruyaup, Yugan mas-

JaHajH.

9-60 6. MATHUT MATEPHAJIJIAP
9.1. ¥mymui mabaymoraap

Marusur martepuannap époamnng
qafiTupuaand. Maruur ognmunany
IOKOpH KYyuJAHHWLIH TOKAapra éxn ICKTD 3pe
SHEpruara alnaHTHPHILAA Ba sJekTp SHeprusme)
Tapsia rexepauninawing doinanaumiagy

Tawkn marHuT Mafizony TabCHPHIg [;,{[a[‘[“:
ord  MarepHannap Maznur marepuaang i
MarHuT MaTepHaJnapra Hukedb, Kobay
ru TYpJan KOTHIWIMAaJap mucos 6nany,
MarHuT MaTepHaNaapira GeppOMaruuy y
HHT KHMEBHHA OUpPHKManap (dbeppuriap)

MaTepHaNNaPHUHT MarHuT XOCcans
MUKH XapaKaTHTA acocnanran 63.uc,

144

Marbur OKHMy

s KeckuH KYy-
macr K_\"-I.ﬂaH HIIIJ]H

TomapHl
Prusicuny yexanHk
WH wWynrag §xmal

THaAHuU xoccacHra
bf%gfl(;ﬁoaamﬂam:. Acocu#t
TEXHHK;; TeMup acocuaa-
aTeprany axaMmusTra 3f2f
4p Ba (eppomar

KHpany,
%‘;HZJ;GKTD 3apsianapuHuiT
sapsipnap  ajemed-

Tap aijgapMa Tox Kypuunnwmuaa pdogananany, Dvonail aftaanava
TOKA2P 3JEKTPOHJAPHHHT V8 Vi atpoduia aitaasduiig (znexTpod
ClHBJIap) XdMAa yJapHHUT 4TOM MYHAA - OpOuTa - OYiHaalb afisia-
HUIIK¥AAH XOCIHI 63"!.71&11_1{. deppomaruur XoaucacH 6absi - MarepH-
aMJapHHHD NYKH MHKDPOCKONHK KHCMILd KPHCTAJdJd. CTPYKTypanaap
TAKW  KHAHWE - Guan 6oFnnk Gyans, -Gynaail  cTpyKTypasaap
suenur domennapu neiiunany. Bynaa © - azmekTpoH chnHHIap y3apo
napanges pasHliga 6Up TOMOHra iiVHaaran Gyuaiu.

JKyeMHMHT QeppPOMATHHTINK XoJataa Oyauumuud HMOoLaN0BYH
XVCYCHATH TaWKl MAarHnT MapJoHH TabCHPHAA YHHHr V3-y3nnan
{rnonTan) marHHTAAlIHINHAAH HOopaTAup. @eppoOMATHHT MArHHT
MoMenTIapHHHHT  6ab3H NOMEHJApH - HYNAATH COHHJAD: TYpPJH
1% aoniura sra GVanmyn MyMxHH, Tamkw Myxutaa Gyaras 6yHaad
Mavepsialaapauur  YMYMUI MaCHNT OKHMH HOJra TeHr GVJaamm.

Bavzy matepnaliiap (Katiam 4erapajapi opacHLarn KaJdiHJIHK
bup' neua YH-103 aTOM Maco(acura TeHr GyaraHuaa) na AomeHJsap-
ypnr vavamn taxmunan 0,001—10 mm® opannrnga 6yaanu. Yra
TO2a MaTepuaiiapia sca JOMEHIAPHHHT §IuaMi I0KOPHAA KeJTH-
puiran KuiiMaTiaH XaMm KaTTapox 6yann.

PeppoMAriiT MOJAAAJaPHHHT MOHOKPHCTAJIAPH MarHHT aHH30-
tponnacH GHJAH XapaKTepJanain. Maruur aHH3OTPOMNHSICH TYPJIH
Yxaap HyHAaNMLKEAE MATHHTIAHHIHENT TYPJH KHAMATIapH 6uyan
pponanaHaiH.

[oaugpHcTal] MardeTHKIapia aHH3OTPOIS — KECKHH I'{Cboﬂla-
apran xoaaapaa GeppoMarHeTHK MarHHT TeKCTypara sra 6ynanu.
axp MATHHT TEKCTYpa OJHUI  OPKalH MaTepHa/lia Mabavm
MarHiT XapaKTEPHCTHKAra 3pHINNI  MYMKHH.
{iToHH TabCHpHAA (eppoMarHiT Marepual-
JKapaéHH Kyfdujparuya kedagu: 1)  marsur

. (i padn GHJAaH KHYHK OypYaK XOCHJ KHJraH
MOMEHTH M?.]]E%HT(;P{I;SIIZII?&]!L;?I‘] oolKa ,aomeH.ngB j‘!.m;ia;\,m KHYpas-
fomeHaapf i JoMeNTapH Maitnon diyHamHIN y3pa Gypmianu Ba
an; 2) Martii M 1‘ujra sra Gysagu, Marnur TYHHHHIUH JIOMEHHHHT
Gup XHJ HnyiJ}}I‘(TaraHﬂa Ba y3-V3HIaH MarHHTIAHraH Gapua Mo-
ke iy e pHHHT MArHuT MOMEHTH Maiilon yspa fiyHaJI-

HcmMJa oo
”OKPHCTM;:IE Guaann. JlomeHmapiaru Cmnijaap  HyHaJHIITHAHT

-apnpa co
I-'.d ymn 52- pacmia KeJTHPHAraH. . '
yardl pcrajagapH MarHHTJaHaeTramia  yJaap-
" @eppomarsut MOHOKPH e Lo
[3UKJH Y/ayamaap ysrapann. By xommnca puKy
H”yrﬂqg:ﬂu Temup MOHOKpHCTAJIHIHHT MarHuT-CTPHKIHSCH  KpHC-
neHH Hr"iap KHj fiyHaJIHIIapHLd Typauya G6ymaan.
e (arHuT MAaTepHaJHHHHT MATHHTJ/AHHIL KApPaéHH THCTe-
(DePPU:: quzurn B (H) 6uaad ;1¢qnanaﬂanlgssa y 6apua dep-
pesuc Srp 2 Oup-OHpHTa yxial 6yaanu  (53- pacm).
oMarHHTAZD apHHHT yucOHii MArHAT CHHLAHPYBYAHJHIH MarHuT
MaT‘%pmm;lB) HHHT Mart{ut MafiIOHH KydJaHTaHJurura #ucOa-
i
HHAYKILHAC

KJaHaiH:
Ty Guaad aHbk 5

p!:P——.;E'-

J
Kep
fiviaaniila 10Kopn
Tawgy MarHiT Ma
HUHT MarHuTaaHdIl
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a g

52- pacm. QeppoMarBuTHHHT MarmnTAaRMwLY
JNAPHHHT AYHAJHI  OJHIIK;

la Aovennapna cnot-

Maruut matepHannapuuHr Marmmut CHHAMDYBuananry 6 i
0KOPH > 1 (1, =ty - b, 1y =1,2566.10~° Th/m) 6". i
DeppoMaryuT MaTepHaJIADHHAT  Margyy cm—gfam}.
TeMiepatypara GOFIHK  GyauG (54- pacy K AHpYBUAHJHTH
ARUH - KHAMATAApAa v, Y3uHUHT i0Koph !imiima f0pi HyKracHra
Kiopu HYKTacHZaH I0KOpH TEMIIEpaTypanapna Cnoi{“ra 3pHIuant.
HHIl COXACHAA HCCHKAHK XapaKaTH GyIuug, mazenm . - ol HHTAS"
X0ccacH Llyigoilaﬂlt. Yyaramna MAarHuT S}Sa;( Gﬁeplia‘{l}mi{r‘ MardHuT
HHIAYKLHS KHHMATH YHAAH §Taérranm tog }';HCOG-HJ”\‘IEI[dHlla I‘.;l.aFHHT
Arap uyiramra marunt ysak KHPHTCAK, 3nexy ra comup GymauH.
AMp Oy/salMraH MarHHT Maigonu y3akuy smg ki XHCoGiHra ook
WHMYA KYY YHSHKAADH XOCHA GYunwy Hamx{ii”hﬁzl‘mlmaﬁ, BY3
MarHur HH-

oF AT

‘:L ‘ﬁ,;_

~L U dpy g
! TP
L , /i Leroput
42 54 95 Afne
b&(papm Marhnr  wnaykumscn  sa 54
HHCOME  MarHUT CHETANDYBYAHAHKHNHD “Pacw, g
- 1 e
T2IKH MOMENT Maiilon KydaHran/de ch:iamp“a“ﬂapn ppor:g::f[:
fra. BORTIRIRE ACARDY a1

TeMne 3
Aury, paT)’Pam GOFJHIS

14e

JAYKUHACHHHNT 8KH MAarHuT OKHMHHHII KecKHH OWHUIHra oJHO Ke-
Aand. Y3aKk KecHMm ro3acuja Xocus OGVaajuraid kymuMya Kyd qu-
3uKJapn KaHWrta Mar"uriaanum geiinnaiu Ba / Ouaan Gearuaa-

HaaH,

By xufimar maruut Maiiiod kyuiauranaurny (H) Ba MarHuT ma-
Tepuaity  cudard (¥) ra Exkn MKHCMHHHT MArHuT KabyJa KHJHUI
Kospdpuunentn / =7/7 ra Gornng. Uyaramra MaruuT y3ak KHpU-
THJATaHJaH cYHr MAarHHT HHAYKUHSICHHIHT KymafiraH KHiMarH

Kyfingaryua 6ynanu:
B =y (H47)=p (H+yHA)=pH(14+y) =p'H,
Gyuna w' =g (1 4 %) — Maruur MarepHaJHHHHT MATHHT CHHDAH-

PYBYAHAHTIL .
Marynr MatepHagn cuaTHHH aHHKJIAMmAa HHCOHI MarHeT

CHHTAAHPYBYANJNK KaTTaJlHrHAaH (oiigananumagm:
/
e \
o
MarsHT CHHTJAHPYBYAHJIMK YyJFaMra MArHuT Y34K KHPHTHJCAH-
(4 MAarHHT OKIMHHHHL KymaiHIIHHI ouanupani. By oxcanHi GHp

Heua YH MUHC Mapraraya OpTam. )
Yaynaura L, KecHm losacu & @yJaraH Y3aKHHHI MAar{ut Kap-

WHAWCH Kyfnnardya aHHKJIaHaiH:
L L

JATAKKA V32K KHPHTHJIHMIIH HATHXACHAA MarHHT
' FJANK paBHIIgA KaMasgH.

Kapﬁm”}z: gm,1;«?1[,”)6\?31131{.}”]{3[‘!1 6yitHua Gapya KaTTHK KHCMJap

' arfiaw.m[m w <C1, mapaMarHdr = >1) Ba Kyu/H MarHHr
Gy A (peppoMArHuT > 1) 6yaunaan. Maruur ma-
MaTePHMﬂipcnd)aﬂma Ky4wIH MA4rHHT MaTepHaliap rgaéy.rx'xrfﬂu-
TR UHT MATUIOH Ky4JIaHPAHJHTHLA KyWIH paBHLIA4 GOF-
HuO, y14p MdRiam-mT ‘UHIYKIHACH B Ba MArHHT MaiiloH KydJIaH-
JIIK ﬁyﬂ‘]ﬁ“if,”jcmam gorsukauk [B=f(H)] marnur marepHa-
L ,aqiﬁ,rfqaﬂiz,,; sepu wusuru 1e6 artananm. ByHaa MATHHT
L 3 ,b H = H, guiimataa TYiHHALH (53-pacm, a). i
MafeBaer C“Hrgnp\"sanJIHKHHHr temnepatypara Kapab yara-

H]SE]MT:;FH]:T CHHLUHPYBYAHTHKHUHT TEMrepaTypa ko3 puuen-

T OnpaH AuiKJaHaLH:

Mlynpafi Kuiub, £a

L
TKp‘r = ap, = u,t At ¥

¥ MAarTHHT MafiJloHH TabLCHPHAA acra.

oMaruut Tallg o “ SRt
Ay qj:a?Tp.rlcha Ba MabJIyM KHHMATIAAH g;“}(g‘::j;l Sipira
LA nacafitapa 60pHACE, H%ﬂyK%ﬂﬂ 1ac. GANKH MABAYM
Jianranure oot T cocuit UH3HK Gyinab_ mac, € MabayA
Jlexun Oy KaManr taitaun) pyit Gepanu. Mai-

£ T}T
eDH3HC xOﬂHCﬂCH )

geguiuul 6HAAMN I({?:[pr ijHAHLLAA OLIHPHITAHAA MATepaN
JOH qu,nal{l"aim 147 |
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MArudTCH3NAHIUN, §Ta MardHTAaHHWA  MYMKIH BA MaruuT mMafi-
AOH MyHaJHIIH AHA YSLapTHPHICA, HHAYKUNA sHA aca Xoaarura
KaHTaiH, AbHH THCTEPE3HC XadKacH maiino Gyaa,

Marnur Martepuaan Gyamarania ypamaapu coun n Ta oy.Ja-
TaH CHM HYJFAMHAAH TOK YTKA3HLI OPKAJH Mariijr OKIM };oétm
KHAnHW MyMKHH. Arap ypaMaard CHMHHHT Keciiy 103acn S, uya-
Fam ysynaurn L 6yica, varHutT okumMu @ Kyinaaryua anwiia-
_Haau:

@ — RS
L
€Ky GouKaya KypHHHLIAA:
E
®=7(— Be,
18
6ynna /£ — MAaruuT OPHTYBYH Ky f s
y 'H\ p ydq” “‘}q! A: RP_—'H—O‘S—- MarH“T Kap-

-1
wuank, I'm .
L1larHAT OKHMHHHHT SHWIHTH KM Maruyr HHAYKIHCH:

: s} 1
5 =.5_ = :J,Orj Bﬁf‘Ma,

Marunt Matepuanu
Kajan  doiinananno,
HHHT Maruut mMaigoH
TH 2HUKJAHAIH,

Arap mardur iu"afmon KYYJIAHTaHJIUTH Ba MaruuT
Jlapd HOJTA TeHr OyJca, yIapHHHT HHCGaty MaBXyM 69
an. Tampudanan aumkaannwmya, xyuens Mam;{g"\ YIHG goaa-
CKHHMAaTH  Mabaym GOLLIaHFHY CHHPANPYBuak 1y L‘m“ﬂo*‘“ﬂa tr
au. MasHuT MaligoHHHHHD MAabJaym K“ﬁMaszab : %re ra upraaa-
YaHAHK  (rmax) Y3HHHHD I0KOpH KHiiMaTtura -Am
Ky4IdHCAHJIHTH  siHA4a  oulHpHaca,
KHHMaTH macas Gopajy.

Hemax, MartiuT MaTepHajluia Markur CHHT "
HYHT anur OHP KufimaThra ara Oyamaii, Ganm;’l‘ipyaqalmﬁx yan-
KyuJidaHraHJHTHT a 'd-(yﬂ,ua Xam Gommg SKAL, Maruyt maiigoll
MaTePHATHHHAT P KHHMATH KeATHpnarayyy M cabaGau, maruit
Janrapaurd (H) XaM kypcaruianuny wapy aTHAT Majigon Kyd-

Marnnt  Maliion —Kywlaurawnirn yaguy g
Kamafitupuaca (HHRYKUHs {5, raua), FI;CTEDEBIIC m KuiimaTniat
THIAAH, s’BHI MarHAT HUAYKIUSCHRIyD KeYHK pyyy NhOfmcacu Ky3d-
TAHJHTHHUHT  y3rapHUIATA  OOFINK Gynany Maunon kyumat-

S 55- 2y
KYUYJaHTaHJHTH HOJra TeHT OyJraumja (55 Pacm). MaiigoH

7 2 Marpy : g
Raimup KOAIHKKA sra OYJHO, V. HHAYKuyg ;@;ﬂsgﬁy{ﬁ};mﬂu Iia;‘
r) oeuHsas

. MHAYKIHA KOJAMFHra MarHur Malgoy Kyy

TecKapH IlyHaJumIuHga, YHHHT .=( “iHﬁMaTB;., JaHrapurgani’

6ynna {1, koapyurus kyw ne6 atanany, 1a  spuwmaaiis
Arap XxapaxiepHCTHKaza Maliiou

(g;yggcif:'mff}i B=} (H) Xapaxtepucri-
o ‘,'), MATIHT  CHHTANpYBUAR MK tbr
<ydnaurauanru (H) py Oyaran GorFamuKH-

HHIyKUHA-

qunaﬂraa.rmm — . Hpygax
148

KHiimathiran +Hp,, Kulimatira- i

Ya Kalitapuiaca, MarHHT Maiizo- 1’1o '—"/;7'—
HHIHKET ‘THCTEPe3NC XaJdKacH Ke- 4gs z //

JHO unkaun. IHcTepesnc Noiu- Q04 / / £
cacuja  aroMJaapHuHr  ¥3 yKn [ / /

arpouia aiiiaHnmM  HATHKA- g = Ay
CHjia MaTepHajala HUKH HIIKa- 4 /

~q04 / /

Januin coaup Oyaaan. By xo-

HCa THCTEpIi: : V- —408
aica :nc:epnsncna_ coaup .6_’ B = =
JYBYM  9Heprus  ncpogu  aed "L = | > Ly
atanani. @PeppoMarHHTHEJIAp- YT -6 =4 -2 0 2 4 § xir

HHHT Y3rapyBuam Maruit maii-
Jonnna Kafita MarnuTJadnmn-
Ja HCCHKJHK  3UeprusacH  lc-
pod Oymami. MarHur marep-
HAJH Maccaciaa HHAYKULUAJIaH-
Tay  Kyiox TOKU JHIJEKTPHK i
uepodrapun Kearnpud unkapani. Kylox Toxiia coanp 6yaaxnran

55- pa-c M.

Heoodaap (GeppoMarieTiKHHNT JeKTP KapWHAHrira Goriauk. Mar-
H i a o
uuT MatepHadiizari ymymiuii smweprus ncpodu Kviinxaruua anmug-

Jdanan:
P.\t =Pfl -f"‘ P‘.
Kyucna Tox1ap coxacHxa KyHHAarH KHAMatian dofinagaHuia-
au:
wl
Q =i
r
Gvupa © — Oypuak gactoTta, ['l; L — yyaraMm uuAyKTHBANTH,
I“]g-' r —= Y{3akgary SKBHBAJNCHT KapLWIHIHK Owm.
’Marm{'r marepnaJijiarn - 3HEpPrus HCpOHHHHT  KHIMAaTH
B=} (H) xapaKTepHCTIKACHAArH THCTEPE3HC XamKa io3acu G-
IHeprus Hepodu uac-

. MarnuT MarepHajJHAari
WjgaH KeckHH kymasan. DBy sca 1okopu uacrorara
CHOT MAaTepHajiapi HilJal 4YHKapuuga Katra
P, M KaMalTHpHII Makcaimga o

JaH anuKJaaHal
Tota opTHLIH O
MyKaJaanran Ma

; aJH.
sanupaHKaIap  TYFAHPa )
IKHf'mH iu joKOpH GYJrai MarHiT MaTepHalIap KyJulannranm. Mar-
e 1A : acocHil XapaKTepHCTHKacHHH H(omaJ0BuH

_ TepHaJ HHIHT : :
il MailloH KVIJIaHTaHjaurura GOFJHK G6y.ub, Martepian

y [iMaTH : ; :
vy Km;:uﬁammacuﬂa Gy xuiimar keckun xamasan. Kiopn mykra-
l Ku3HLl atepnall V3UHHHT (peppPOMarHUTIIK  XOCCACHHH HYKOTanu
hC,Hﬂ.?’ h}ﬁyrlﬂan ralmKapi, 4acToTa OPTHLIH HATHIKACHAA MaTepHaJ-
TR - H KV (r xHCOoONTa MaTHHTCH3JAaHHII PY#
Erag KyloH TOKH XHCO

La couup 6ynal ‘
Gepﬂ_ﬂu- acociiii MaTepHaJJIapHIHT MATHHT
@epp

oMAarHuT T}’pK}'MﬂﬂFII
Xyeyensraapn 2

7- KaABaJda KeJaTHpHArai.
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27-wannan

el s s

Meraaa ’ oax ! Bl[)“'\lls ‘ ”c‘ AM ‘ H:’:{:’ ,hr-;;{)r, I]I!v'si
Tenup 10000—15000. 2.163 | 0,0015—0,004 | 1,1 787
Fukeab 1120 0,64 0,012 0,33 358
KobaisT 174 1,77 0,10 0,34 1115

9.2. KOMWoK MarHuT marepuajinap

an. IOmmok
rafiépaanand. By martepmannaputiur maruut

MaTra, KO3PHUHTHB

Maruut MaTtepHaliap IOMINOK Ba KATTHK Typjaapra GysixmHa-
MarHHT MaTepHaJNapAaH MarHHTAH  VTKasriusap
- L CURTTHPYBUA NI -
HHHT GolanFHy KHiIMaTH KaTtTa Oyauwn kepak, KOwvujok wmaruHT
MaTepHaJJIapiia COJHIITHPMA KAPWHAHK nucGatan gatra guit-
kyu (H,<<O0,1A/M) sca xuunx guiimarra
sra Gyanmun kepak. By marepnannapra cod temup, Te‘M“']m””r
KpeMmHIil, HHKeIb Ba KOGaJbT OHJAAH KOTHUIMANAPHHH Miucoj TA-
pHKacHza KeJTHPHII MYMKHH.

Texuuk cod Temup (KywnMuanapu 0,1%) ONIH{t mewnapad
OJMHaIN. YHUHT aHpUM MarHHT Xoccanapu 28- xkansanna Ke(J?T;{-
puaran. By Temip y3rapyBuan TOK 3aHXHDPHZA HuiiaTuigagurad
3JIeKTP MarHdTH €KH pelie YYyH V3aKiap takiépaamya umLJ]aT:ma-

An. Viap Bapak éxn UHJIHHAD IaKIAa fonka (0,2—4 MM) !iﬂﬂﬂﬁ

Tapépaanamii.

28-kanmaa
Typawya MIA0B GepHAran TEMHDHHHT TADKHOH BA Marmur xoccan
apu

CMarHuTAadNn X}’C)’CIIHTH

M
l{j"u_;'s:(ﬁuanapmmr fihar Xoccanapu
I MHKLOPH, % M:
it c“”""lﬂdpl;'l:‘-l'l(;ll Ak Koapun-
ThB, KY'T
yraepol | KHCaopox —-p__'_'—‘_‘—-— H, AlM
T b 0,020 | 0,060 e A —
exHHK cod Temup B ; -
DeKTPOJINTHK Te- . 250 7000 64,0
MBD ; ; ; 0,010
KapboHua1 TeMmup 0,005 0,005 3%88 ‘15000 28.0
Bakyymaa sputiarau 21000 g |
SNCKTPOAHTHE  TeMHp 0,010 gat -
Bonopoana uisios e 4 61000 7:2
praAran TeMHD 005 0,003
Bonopoana sixuinial : 6C00 | 200000 3.2
nuiop  Gepuaram Te-
MHD - = 20000 340000 9.4
S S

Textuk cop temup (KjwHMyanapu 0,029

xoccadapd KyHdHparuua: ) HHHr acocui pusHe
3HUANTH :
Dpuul Temneparypack
COJIHIITHPMA HCCHKJHK

. .7880 (R AR
& 1639°C

CHERN
c MH S iiay g IU'q(j l(?‘l(/.;r-l{

J1,5 Br/meK

Heenkank  $TRasyBuanang  Kospduuienta .
11,6- 108 =1

Ynaukay Kenraiipw Kos@gHupents . .

CoanutupMa  KapLHJIHCH o e .01 MkOm-m
KARHITKOKAHK MOAYJH . . « « « « 2101 11a
Kiopn nykracHiary Temmeparypa . . . LT70°C

VYarapmac ToKAa MWAAALHTAH 9JEKTP MallHHAcHAA KYJ11aHH-
napuran remnp tapkuouza G, Si, Mn kabu KYWIMYAJTPHUHT
MHKJ0pH 1,2—1,5% raua, KaM JierupJ/aHrat nyJaar TapkuOH1a 3ca
C, Ni, Cr aapuuur Mugzopn 2,5—5% raua 6yaamn. By marepn-
ajJapaa MexaHik MyCTaXKaMJHK  §CHIIL Ouiaad OHp KaTopaa,

GHpMYyHuya €MOHJALIALL.

INeKTPOAUTUK TeMUp TEXHHK cop  TEMHDHH SJIEKTPOJINS KH-
AN yeyJui OpKaJi OJHHAAH. 5}’1-[,'}.21“_UTEMllpHIII{F TapkubuAaru
WYl A AapHIHT YMYMHiT MHKAODH 0,05% nan ourvafian, Jjek-
1PONTIK TeMHPra HILIOB 6e12116, zappanaphuunr yauamn 50—100
MKy Byaran KyKyH oJiHajn. By xkykyuts 60CHM OCTHAA HIULIAL Op-
Kaan ynjan y3akiaap rafiépaanani. Yaap uacroracu 100—1000
' arpoguiza 6yaran ac6o6aapaa KyMIaniTas.

Kapborua Temip TEMHD fneHTaKapooH U[FQQ(CO)E, CYIOKJ1-
rn] un 200—250°C remnepatypaid kuMEBNIl napuanaul opgai
oHnany, KapOOHHI TeMHD Maiiad KyKYH KypHHHIIHAA 6y, YH-

yzakaap rafiépnanaan.  Kuung

JlaH IOKOpH yacTOoTaJHi MAarHHT 3 :
map praxJHnaari 3appaydaJadp y3£‘1Kﬂ.a COJAHP 6)’-}1311]'1F3H KYI0H

TOK!l MHIJIOPIHI KeCKHH KamafTHpain. y
Boﬂogio,uﬂa 1480°C na 30—40 MunyT A2BOMHAA KYHIAHPHJTaH

cod rtemiup OuplxMaciaan yrJiepol Ba KHCJIOPOL aXpannd 4HKa-

e F93C+2P12**CI'I4+3FE; FEO+H2‘_"H2'O+FG_

Maskyp Temup yra roszanury Gnaat a'xquaamiﬁ TYPaai; Kyucus:
MmaruuT Maiigonaa 6y MaTepIIElJIl-IllHl: w, i\_!'lHMaTll I0KODH Gynfmu_
TeMmup MOHOKpHCTAJH yra, loxopi MATHHTIAHHIL X0CCacHra ara.
KpeMHuHit/IH 3JeKTPOTEeXHHK ur.lly.na}r TEMHp BA KPeMHI KOTHMI-
Macujaan HOOpAaTAHP. Yujan Taliépaalirai JHCTAAp 5.1€KTPOTEXHHK
HCTJ4p neiiHaann. By nynar acocHi Mamm: MarepuaJna-
Dinaas yacToTacKAa HUMAHLIraH 3JeKTp:

oy GupH, Oyanb, €aHodT 0 :
pl‘ll;;;]‘”g r?a am}lapa'}.ﬂapuﬂa KeHr 1\"}"31-3131{1!.?1.’111:-1_ TEMH]) TapKHGH-
M-a KpeMHHii KHPHTHIILAH acocHii Magcajl MaTepHasiigHr CoHI-
ra Kpti JUUCHHH OLIHPHII Ba yHAarH KVIOH TOKH MHE-

ThpMa  Kaplin . 4
opHHH YekJaulaan poopatanp. IKpemunii  s1eMeHTH TeMHPHUAT
ﬁarHHT xoccaJapHun Aespad Y3rapTHpMaraH Xoana P guiimaTHd

ce3Haapau ﬂapamaﬂa oumpa,un.
Jnekt CHIK 1Y HK XOCCANapH .
DeKTPOTEXHHK 1iy1aTHIHD :Ema ' -p. SRR

Juuanrt PR L e 0t 0.4—2.809
TapknOUIATH KpeMHiil MHKAODH . 7 e
(ESE;:LTHPMa apmmaanby 1o (1 gt kel M 0N RS OMIR
MCLCHK!IHK {TRA3YBUAHIHK Ko(phAUHEHTH 0.46-0, 7/(x-K)
Kpemunii T€MID rapknGHiard yriepox Ba KICJIOpon GHpHKMa:
Mupani: : :
AapiHH 82}r£o+8i—>3i02+9F6; Fe;C+Si—C+ Si+2Fe.



a
o a ik aan

DNeKTPOTEXHMK NYAZTAAPHRHT TapkuOHARTH KDOMUME MHRLOPETA 1550 HaTAH
SHYJAHTH Bd L‘o.'mmu{p.\ug i\'_apU]HJiHl'M

= | i ConunTHPMA
T aaTiune KpeMunit GHAAH Aerkpianw Mapracugaru | 3nuanra, ALK TPHE Kap=
AapaigacH T 19!\'!\'"“‘”1 iJiihﬂMl K10t kil T AHE,
i o MLOM M
! Jlernpaanmaran | 0 7,85 0,14 .4
Kam JerupiaHras 1 7,82 0,17
Vprauagag Kam JErHpJaHrag 2 7,80 025
Vpraua JerupJadrad 3 1,75 Jiag:
IOkopn mapakaja JerHpiafras 4 7,65 0.50 .4
VTa  j0KOpH Japaikajga JerupJas- i
ran 5 7,55 0,60

Tapkn6ujari KpeMHHIT MHKAOPHHHHT OpTHIUNra KapaG TeMHb
X0ccaJapHHHHT Y3rapHIi:

. Kr/M 5 (o) !

Si, % T KI/M ’ 5 p.éﬁT;:l;l H{_.‘ AM I 2, MrOM-M
0 7800 150 215 0.016 Bzl
2 7750 200 2,06 mm£ 3$
4 7550 400 1,97 0,0040 062t

IOnka JAHCTAN 3JACKTPOTEXHHK \ vt Y
PN, ' Ka Mynats Kyifingaruya tacuud-

— CTPYKTYpa XOJ&TH Ba MpOKaTJapl T
ru OHpHHuUM pakKam): I — KHU3AHPHO wiar
Jil; 2— COBYKJaliMH Iuakga OGepu/ras, uzo
waka Gepuiaran, aHH30TPOIIII;

— TapKRUBHIAaTH KPeMHUI MHKIODH 6ViiHug (
g pakam): O — kpemunii mugnopu 0,49% ry

Ypit GYilnua (maprand-
<1 Gepuiaraw, wzorpof-
TPOMNII; 3——COByKJ1aﬁHH

MapKanary mukkHH-
9a  (JerupmanMa

ran); 1 — 0,4%<<Si<<0,8%; 2 — 0,89 -
<Si<2,8%; 4— 2,8% <Si<3,8%; 5 f §§’ > é’&@f@hsofu N
~=T,0 0,

— acocHil XxapaxTepHCTHKacH 6YHHug (Mapxanary
xam): O—MareuT HHAYKUHACH 1,7 T Ba wactoracy 50
a1ary coauwTHpMa nepodaap. P ea)t VDT gl Vs o

fos 85150° 2 Pyyp00: 6— MAH

nou xyunauranaurn 0,4 A/wm 6§aran kyucus i i 4
maruut uuaykuusacn  (Bos); 7 — Maiinon K}"inaH: Ma“ﬂmmﬂ:m
Gyaran yprada Martir MaiilOHHAATH MarguT l'lﬂﬂwiflimr“ lOB o
[ynat ypaM, Bapak Ba TacMa xypHHHmmga ”iflnaﬁﬂc” ( ,Iﬂﬂ‘
nu., Yaap H30JsILHA KOMIAMIN KNG Xaum qugaDI«mé unKap o
anmapar, TpaHcopMAaTop, 3JAEKTP Maulnuacy au. [Mynara
MACHHT 3aHKuppaapuiaa kKViajlanunagu. Te 2 ;
TpchQJopmaTo;ﬂap {3arn yuyH numa-rm;;;:ipypna“ra“ nynataaP
(hofipanaHuil  KyBBaTJIH TPQE{CQ)Op[\{aTODHap i
yauaMHHH 90—9259% KaMaHTHPHIU HMKOHHHHX KMH
TpaHc(opMaTopy XaXKMHHH 3Ca 40% raugy KHupa
fTepmannoii Temup-HuKeIb KOTHWIMACH 6Yy6
FMY  MATHUT CHHTAHPYBYAHJHIH HHCGaTay mKOp,H

vunHup pa-
[u 6yarat”

Gepanw,
HTHpanH.
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Ba acGoGuiaputHil

Bynnap nyaaraat
ga raumkd
paan?

VHHHT  GomaaH"
nup. TapxuOuA?

guKeas, Mukaopn 70—83% Gyaran nepmanioiiiap I0KOpH HIKe~
aH, 40 —509% 6yaran nepmaJnJoiinap sca nact HITKeJTH nepMad-
Joiiaap Jjefinnanu. -
. Tapxu6uaa 2% moanbaen GyaraH nepMasIoONHHHT P KHIMaTH
gaTTa 6V.aH0, y SXIWH MarHHTJIaHHI XYCYCHATHTd Sramp. [Tepmaa-
aofinan gaaunanri:0,1—0,6 My an Bapaxaap raiiépaanann. Kykys
KYpHHIIHAATH TlepMalliofira GOCHM OCTHAa HILJIOB Gepub. Vaak-
nap rafiépaanaan. Bynaai ysaknaap 100 k' wacrora Guaad u-
aajijiiran yeKyHagaapAa KyJuiaHHJaaH.

Aascughep — TeMHPHHHT kpemuuii Ba amomunuit (9,5% Si,
56% Al, 84,9% Fe) Onaan Onpraiukiary = KOTHIIMACHAND. by
KOTHUIMA KaTTHK Ba mypr 6Yaub, yuaan MypaKkad mwakaj lg\fl‘i:}m»
nap oalHaaH. AJbcH(EpHHHD . ACOCHIi xoccajapH: ur = 30500,
., = 120000, H, =18 A/wm, 6 =0,8 mxOuM. Auabcudepras
MATHHT/I 3KpaH, acO00JapHHHT  YCTKH KHCMH Ba 6omka maxcy-
AoTnap Kyinm ycyJH Guaan tafiépaananu.

KVanaHHAHUIE MarHHT XOCCaJapHHUHE y €Ki 6y xycycHsaTaapu-
ra.acocqaHral MaTepHajiapHi.  2J0XHAa TYPKYMPa  KHPHTHII
wyMKnH, Bynaai MaTepHaIaApra Kyfnaarnaap  mucoa O¥iaanin:
1) maiigoH KydJaHraHiHri {yarapraifia MarHuT CHHTAHPYBUAHIUTH
KyHa Kam yarapajiran ]\jOTIILLIM{lJ'iEID:’Q) MATHHT CHHMAHPYBIANAI-
rH TeMmepaTypara KyuwiH pasiulia GoraHK GYaran KOTHWIMAI1aD;
3) TVHARHTHPHLUI HHAYKUHACH yTa I0KOpH Gyaran KoTHWIMATap.
i B'Hpm;tm TYpAaru l{_OTIIUJn,raﬂap_l_uomr TI'IOMI'I'G nepsursap %y:n:p,
vapnr Tapkuonza 294% Fe, 49 % Ni; 25% CO sa 0,6% Mo
Fop. Mazkyp KOTHIIMA 1000°C na iommarnaand, xefun 400—
500°C ga yuaab TypHAdiH Ba acra-cekuH cosHTHaaan. Ilepmui-
papiuHr  GOUIIAHFHT MACHHT crmrﬂMpqu:{Hmm{ 300 ra Temnr.
TlepmuHBap TeMmepaTypa TABCHPITa Ba MeXamiK KyuJaHuLaapra

cesrHp MaTepHaJaiHp. 3 o
WMxrnnyyp Typra Ni—Cu, Fe—Ni érn
TepMOMArHuT KoTHLIMaJap KHpalm.
Vyugug TYypra TeMip-K00aJbT KOTHUIMAJapH gupanu. Tapxn-.
6uAa 50—70% CO 6yaran Maskyp KOTHIIMAJAP MepMeHop/iap
ne6 artajaii. [TepMeHIIOPAAPHAHT HApXH KHMMAaTpoK Oyaraniuri
ryaiin ynaplat thagat Maxcyc anmaparJapia, X}"Cycaﬁl{, nHMHa-
MUK pEmnpoavKTopJaap, ocuugorpadaap, Teledon meMmOpatama-

puja (QoiinananiIaih.
; R

deppuTaap. Tapxuﬁnﬂg, TeMHpAaH Tamx%%l, PHbKKf}\iﬁ Ba yH1ay
Kyn BajeHTaId werana (Ni, CO, Mn, Zn, Cu, Cd, Pb, g) OKCHIL«
§y xaMm Ovarad OupHKMaJiap deppuTnap AeHAIALH. Yaap guc
o ‘F‘IeI{TpéHﬂIi 5eKTp YTKasyBuaHJHK xoccacura —XaMm srajiup,
i 9' JHHT KpHCTALT mamkapacy KyG max/aiia Gyaann. Onatna,
oL uT Tafépaam yuyH (eppHT KYKYHHTa NMOJNHBHHHI CIHP-
axant GEPE Macca IoKopH 6ocHmaa Ko-

i KViHaajH Bd oy
ra “MCT‘:;?H}I;?{L(;E‘ cOJ\‘I-HLUTHPMa KAPUWHJIHTH CO TEMHPHUHF CO-
qunaanais.

jErEra BHCOATaH 10°—10° Gapobap HKOPHAHD.
ammrpMa Kap sppuTAa KYIOH TOKI xucoGHra comup 6yiannran
My ca6a6an, cigplicamaﬂmi sa MaTepHaJHH IKOpH 9acToTanapia
qepodpaap KeCk =

Fe—Ni—Cr acocumaru



XaM Huljia 2,
g e == apobap 10Ko GV
YVH VHAAH T2 2 s KOPH OVJIraHJIHrd
¥HI}JHUE \?wa;:x'Tdngmdﬂa'mrd" Y3aKNap XamMHHH KecKHHu K(Hll Dai-
LT MYMKHH. Depputiaru (p. ].) Knitmatiap deppomaruut [("-
MeTaJl) Jarura HucOGaTaH »Kyma KHYHK G,T“_= &KH
nac;rb yacrorann acbobrapia xaM KyimanHaanu yarauw yayu, y
e j R L AHL
PPHT TapKHOH ONAHITHHA KHAND KyfiHgaruua T
A < .

MFe,0;  8xn MoTFe,0,

63:‘H$i M — wuKKH BaseHTIH GHPOpP MeTann
pyx, M];I;T;;J:;E_;;}? Klf;{ciilr%“ KYWHMIAIApra MHC, pyX, HHKedb-
MHKECIA K§ananuamMokua.  Geppi yaap saeKTpOTex KAt KeHT
Temneparypa qué Kad. eppHuTiapna  Kiopu HyKTacujpard
YHUHT  COMHIITHPM G &Tporimn'{ 23"’ o
au6, acocwii xoccp 2 OBHPIIATE STH0%248 0y Kr/mM3 at ot :jﬂaﬂ'[‘{-
®eppHTHHHT rsgfew 30-KaLBaIa Keatwpiaran P
HIH YHH Maxcy PESHC XAIKACH TYFPU Gypuakka sy v
PHT acoca:-; yc afnapariaplia Kymiai HMKOHHEI;I e
Tm{é aCﬁo6&;?;;&325a}z)aﬂzil!;orexmma, XHCOGa Texn:mm.mm" ®ep-
KeHr MHKECHA Kynany _EH, ARToMe

Jnanu.
d0-wansan
Hapn g w ,. —T___"—_"' ¢
rmax A T;I M'l!’.u Tff. °C o, OM M Tx10%
L i KrM*
TN | olshy | 00 [T
0000 1M} 48008000 | 10000 278 */| o1 kg | 110} 0001 | —
0 HM | 800—1200 | 1800 | 28 | ¢'f; 2.5 1300 . | 5.0
LN IR 200 |0, | 45

L 7 SRR JRTTN T

1000 HM

110 10 | 49

800—1200 3000 . Ty
: 24 g
600 HH | '500—800 | 1500 | 40 | g9 / :
. L STAERG 10
2000 HM1 | 1700—2500 | 3 Y R4
500 9% P s S b ) WO
(700 HMI | 550850 | 1300 el 15 20 | 50 [ 50
S S SN 3 200 +
AT % M 140 | 48
20 BU2 ?8_530 210 v 2300, 015,180 [ o T
45 11000 | 011" [ go0 | 490 | 105 | 4.8
300 HH 280—350 6 PP i L
9 BY 9—13 A B L Y I T ey et
3808}3][3; 180220 360 528 8'05 600 égg it 4
: 45—65 200 | 100 0:}11; i 220 }E;; f;
— 0 1 100 | 466

L Katrug ~Marair MaTepHaJinap TapkHOH,

I'ncrepesnc 2
XaJaKacH Typpp{ 6

TEXHHK : Ypuaxiu

06 ;134?;4}:1};]” XOTHPA KYDHIMaNapy, yuyy fi_g :
H30XaAAW yuyH ]}P{;’E‘Jm‘ BYH{laH MaTEpHaﬂnap;HH Matepuaa 0Y-
nai (YIHMAA Maxcye Hapawerpny HHT  xoccanapHiH
I napameTpiapiaan GHDH THCTepesue G P Kuputunayn, Byu-

paps
Takan KOIQOHIHEHTHAND: ACHIIET Tirp Gyp-

P

n )
Bm ax

PPHTap xucoGaai

Gynna fa, HHHC KHiiMaTH Wa0kH Gopuua OHpra SKHH 6yauun
Kepax. Vaaknap Tesja KaliTa MarHHTJaHHWH yuyH yaapHHHT Kali-
Ta ynaHuul  KO3(P(QHUHEHTH O, KHUHK kuiiMarra sra Oyauuiu

Kepak,
Deppur Y3akaapHHHT XoccajapH 31- xajapanja KeJATHpHIAraH.

dl-waasadn

Geppur y3aknapnuHr xoccanapH

Martepsal H, A B, Ta k, Sq. wkKam| 7, °C
wih SRIEL S S i
Typa aarn dep-
i deP- | 01000 | 0,15-0,25 | 09 | 25—85 |110—630
Mepmanaoiian yaaK=
Ja TacManr Ka- : )
Jzuﬁ.’lls(r:L‘_?——ll(J MKEM) 8—50 06-1,5 [0,85—0,9 95—100 |300—630

L o i kit
j uysin Ba nyaataap ac60§c03mm, anmnaparcos-
QMK Ba JEKTP MalIHHACO3IHKAA _KeHT KyJanfianuran MaTE-
puaanapanp. Martit xoccajiapura Kypa yJap MAarHHuTJIH (KyJpaur
yisiH, yraepoaat Ba sernpJanral nyJaar) Ba MarHHTCH3 TypJiapra

CUaHHaAN.

" Kyapune ugsr Tapsnonia 3,2—3,5% yraepoi, Kpemuid, map-
ranen, gocop B2 Oﬂ'r;m{ryrypr Gynann. By matepHaaHHHT 3rH-
JHLAArH MycTaxkaMjaury 200—450 MIla. YujaH 37€KTp MalllHHa-
NapnuHI KopiycH, acocu Ba wy kabuaerannap raucpialalnH.

p6uma 0,08—0,2% yraeponu

Opataa, Kyfimamaap oauwaa Tapk - yr
Giaran, yraepolin nyaarian rbowla-fl«’.iﬂl-w?anu.“ 3{1-1;13 Kyfimanap
£50—900°C remneparypaid ceKHH-acTa |0MUI:.:IFI‘I.¢]aILI‘l. Maxcye
sqeKTp MallHHa1apHid, wyHHHTAEK, KQI'ICTP)’I\ILIIHC!I eHrHJIaLL-
THpHAraH malHHajsapAa HHKeIb, panalii, %po.uu'sa ;\.10.“1!«[6218H on-
Jan JernpJjanraa nynaraap um.ﬂa'rﬁ.llgllﬂ. y H{J]HT.-IHP]—I[-IH[‘ -
nunLparn MexaHHK MyCTaxKaMJaHrH 9 0—950 MIla opaaurnia

6y AaRH.

Kouerpy KILHOL

g.3. KarTng MargdT MarepHaanap

X0J1aTH Ba OJIHHHLI
Kypa Kyhnaaruaia racuudaananu: 1) JerHpiaxran
a KATTHK MarHHT KOTHLIMAaJapH;

fcy.:ulapl-ﬂ‘a . 5
y nyJaatjapH; 2) gyiim
ay MarbuT: 4) KaTTHK MariHTJIH tbep-

Map'reirlCHT b
3) KkyKyHnaapaan rajigpaanrad ; _ : !

ioan: D) SSHAYBHAH KOTHIIMaap Ba MaruuT TacManapu.
puTaAPS acila XaBo GyWaHFH MaBAYA G6yarauiia 3HEprud-
K..\"Tf"”gi OEJ-ucmH \arHET MaTepHand XaXMHLAH, TallKapHiarH
HinT % \‘au GoFHK GyaamL. MazKyp SHeprHSHHHT KHHMATH
maiinon OHJI sypaHrira 00FIHK. Maruut KyTGJapHHUHT MarHuT-
G?HJ‘H”K‘HH[{r\'i;cz)ﬁﬂfﬁ opanuKAary puaykuHa By KOAAHK HHAYK-

cyzanHly 63’-‘.’13,&}1.

- (POK;
y cGaTan EHYHED
wups B, ra He
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X_aaomt OpanHKaaru COJIHLWUTHPMA MATHHT SHEPIrHsICH:

W, — Balta
2

6ynna H, — B, uuaykupsra moc Kenanuran mafiaon kyynasral-
JINTH.

TyrawTupuaran MarHuTaa By=B,.H,=( 6Varaun ca6aGayu mas-
Kyp SHEprili HOMra TeHIMawamn. Arap KyrGaap opasury yaa
KatTa 6Ymca, B,=0, H;=H, 6yarauaury caGa6y Oyuaa xaMm
SHEPTHA HOJTA MHTHJIAMIM,

Raupaiinnp B, H; xguitvataapga
0KOpH KHIIMATHra spHIuaau:

"Ly yauupdr  Hr

wr

max

By wudona 6unan maruurian syp AXWH  dofiganannm HMKO-
HHATH aHUKJTaHHO, y ysrapmac Marﬂmnap Taﬁépﬂamﬂa HinJaTu-
Aa1iran MaTepHaNIApHUHT e aThyy AHHKJalANray myxuMm X2-
pakTepHCTHKA XHcOGMaHay, o

[Mynar rapkuGura soss(pay €Ki XpoM kaG MeTannap KupH-
THJCA, MAPTEHCHT —TY3HJIHLLIH Matepiian xocuy 67‘:"”311[-[.- bvuaa
NYJAATHUHT TOHMHI MareuT sckuppi wapadny cveanny. Bous
Gpamau nynar  Tapxubupa 0,69 C. 5—69 W ‘{"pm;nn- noaaT
TapinonAa sca 1% C, 1,5—3% Cr 6Y1G, vaapuunr xoccanapH
YIJICPONIH MyNAaTHUKHTA HHCGaTan apys ﬁxk[mmaqran‘ M33K"’p
MareDHaNNaPHIHT MATHAT Xoccadapu: H.<p 4;3‘0,'3 A B =
=09—1,1 B6/w?, W, =09_12 /s 005 kA/m, B

JIeKTPOTEXHHKANA  MarHiy MaTepuany

o cH op
KYJNaHWITAH  KOTHIIMA  atbuu  pep batiia a6

- H80  arap . 164
11—16% Al, 24—30% Ni, 54—659, Fe 3nem§eﬁi¥1z¥mmr Ta(l)m;a“r.
Anbuunnr H,. guitvati yraepogay Hg’-ﬂaTliIHKH;‘a pnrfl?c%z;;aoﬁ

6apobap 1oxopu. JKyaa karru .
aJIEHHI‘E? MGXHI;-!HK gmnofé GepiﬁMag;zﬁi"énuﬁyﬂgiﬂnuru caﬁéﬁ-’:{‘;
KVl yCyan GHIaH OMHHNG, Kepayy TY3HIUL HHIaH Ma e
pHLAa - XOCHI KHNHHAZH. YHUHT wmargyy Xocca e e G H{apqa:
H, =4—45 xA/wv; Br=g,55_0,55 B6/m2: 1t __JlsaDn }«gyusnnarﬂ
AﬂbHuDICO ROTUWMACY anbHUTa Yxiran, 695t E{X‘(/M <y 2f
na 5—10% CO Ba 6% Cu KYuIMaaap otn & YHHHT TapKH .’
HHT  Xoccanapu: /. =40—45 KA /ur: B-_-J'IbHHKOHHHI‘ MaL
e =6,0—7,0 WK/m3. ; r=0,7—08 B6/M"
W Maznuio ROTUINMACU  aJbHIKOgay TapKuGy 6abT
MUKIODUHHHT HHCOATAH  KymAurH Gypay (109, ;Iar]n?o Iﬁ'm;f%”/f)
CO, 6% Cu, 43% Fe) hapxaanany, Martngoy, {\Dmmlﬁnﬂﬂ“

xoccanapu:  f1, =4,0—4,5 kAN e , o
=16—20 K /ut, r=12—13 Beme; W,
KotumMa  marunr xoccanapuuuy

P AXUIHy -
KHOH ORIAHrHAA sMac, Gankn maxcyc RIUJI0R %}e’:ﬁﬁi, yHrn;rf"w;raa}?ﬂ
— l'(“ ¥

Kyunu MafNon Takennuma coBHTHIL Kapag i
: & aduy . K
JAanajiH, Ounan xam aunuk”
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KOTHIUMAJAPHHIAT  KaMUMJIHIH

Anbrn, aNbHUKO Ba MarHHKO !
MaxcyJoraap TafépiamHpur

YJaapian aunK  VJIYaMJH  KHYHK
1\13!1111()7.)'1.'1111“1111Hp.

Inarnnann Kotuumanap TtemHp €KH KoGanabT Tapxnbiura 77—
78% nnatuna kywmm opkamn onuHagH. By matepuanna /7, xuii-
MATH ReCKHH OMING, HHAVKIHS KHIMATH 9¢a Macasan. YHHHT Mar-

HHT xoccanapn (Temupanm kornmMana): FH.=125 kA/m: B, =
=0,58 B6/m% W, =12 k)K/m% xoGaipraucuaa sca /7, = 2]
: ' W, =15-10° wK/m®.  Tlnatnwanu

kA/m2, B, =0,45 B6/M?% N :
KOTHIIMaapHHHT KOJAHK HHAYKIHACH KHUHK KHHMarra sra. Hap-
XH Gapaupnury ca6abnaH, 6y MartepHayiap Maxcyc anmapatiapa
Myna gyyuk XaKMJIH MarHiTaap rafiéprauria Kynmannaamy,
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