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CV3 BOLIKA

MaTeMaTtUk MOACAAQUITUPHLI, MATEMaTUR
MOAGAAIPHM KYDHRIU {(TBHH, ¥ €KH 0y XKapaésaapiu
npopa STYBYM MATEMATHRK MYHOCAOATHH KeATupud
QUKAPHIL), XMcoOAaL TaxX pubarapuiy YTKasu (TbHY,
VPraHrAaéTrad apatHAGPDHUHT MHKAOQPHU
TABCH(DAGPHHN XOCHA KHAMIL MAarcacHaa XM Aa
- Xxpcobaam vwaapuHu Oaxkapum) KabuaapHy V3HAA
MYXacCaMAaIITHPaAK. MaTeMaTHK MOAEAAAD Ba
MYXGHAHCAMK MACaA@rdpPHHEY COHAH SYUII YCYAAQDH,
OAVMU MaTeMATHURAHHHI MyxuM OVanmuaad ubopar
OYAMG, YKYB (paHn chdaTHAQ TEXHHKABHY, MKTHCOAMNA
Ba OOLIKAE OAWH YKYB IOPTAAPHHHHT YKYB AACTYPAQPHAA
CaAMOKAN YPHH 3Tasraviad. MabAyYMKH, MyXaHAHMCAKK
MACAAAAAPHHHHT MATEMATHK MOASAAAPH MAaTSMaTHK
KUXATAGH NyxTa ¥#aad KypHAcarvia XaMaa yAApHHU
YHILI YYYH SHI MakDyA YCyAAaD KYAAGHHMACATHHA,
IXMaau oxuroHa GOUAAAAHMIT MYMKUH OYAAHK.
Tapuu, 6y Bopasarn Macararapra SaFHILAAHTAH TYPAH
XHA 3A30HETAAD PYC THAHMAQ ETAPAM AAPAKAAR MABKYVA
G¥ACana, AeKMH yAAp V306K THAHAA 1Ty TadTTada AesIPAX
aparuamapu. Iy cafabaaH, MareMaTMK MOARAAAP Ba
MY¥AHAUCAHK MACaAAAAPUHMHT COHAM SUHAHIGHTE AOHD
AAPCAMKAAPHMHE V30K THAMAA SPATHAHILH MyXHM
aXaMuATIa ora. 3epo, PecnyBArKaMU3Aa ¥03UPIH AABD
Tara0Aaprra TyAa xasol OepapdraH MyxaHAUCAap
TaWBpAaIl, KN KUXATAAH YAAPHUHT OHA THAMAR
E3MAI'aH AAPCAHMK X&8MAA YKYB KyaraHmanrap OuAaH
TAREMHHAAHUIIAADUTE BEBOCUTA DOFAMK,

Maskyp AGPCAMKHHHRT 8COCHH MaKCapH, TeXHHKA
OAM¥ YKYB HOPTAAPHHUHT TaraOarapuuy, xucoBAall sa
AOMHEXasanl PacAUATAAPH OHMAAH HIYFYAAEHYBUU
MYTAXaCCHCAAPHH, MAaTEMATHE MOACAAGIITHPHIL COXACH
Oyitya TaAKUKOT Muiaapy oaud OOpyBUMAAPHU Ba
MYXaHAUMCAQPHH, 3aMOHaBMH MAaTEMAaTHK
MOASAAUTHPHIL YCYAAQ DY OMAQH TAHHIITHPHIL XaMAA
YAAPHH X3D XHMA MYXaHAHCAHK KYPHAMAaAapPHHU
XHCOBAAIIAG KYAAAHHAAAMIEH MACAAAAADHHH eyuIlTa
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¥prartuniaat uGopaTaup. -
' Vinfy kuroOHH é3mu sxkapafHHAQ MyaarHbAap,
Guprauaa fuarap Mobafiamaa, ToikeHnT Aashaat
Tox1IKa YHEBEPCUTETH XaMpa | OWKEHT AaBaar
AT HBCTATYTH TaraGarapura YTKASHATA HA3APUH
1 dAMAAMA MallIFyAOTAADH acOCHAd TylAdHIAH
i PUTEANIMAQH PoMAaraHarARE:

APeAdKITHP KyAg3Ma malHHEHE CHHYROBAHK
Muraan YR80 duKub, YsaapupHHET KaMMarbaxo
M ARNATANDRIIY AxMara TakpHIIHAAp, (pu3vKa-
MaramMatriia  hananpy  AoRTPDPH, npogdeccop
M e portans xaMAa iika-maTeMaTHEKa daHrapn
Ancropg, upodieceap h.MapaonotAapra y3MMESHIEHT
AADX AN ML GEVAS AN CHMIT G”AAE‘IP&MH&

HIyvonneack, mabuuigs mod aupeEM XaTto Ba
KAMUHAITKAADANE XOAW Omac, 1y Cababad, Gapua
TAHKHAMN (PHKP BE MYAOXataalPIE Myaasudgaap

MaMEYHHAT OMAAH KAGYA KuaaAHALD-



1-bOE
MATEMATHUK MOAEAAANTTIAPHLI BA
MYXARANCANK MACAAAAAPAHWHAT
IXMAA XKUCOBAAHKIIAAPHHIT
ABTOMATAATITHPUIIHWNHL
VMYMHAY UVA - UYPUKAAPIA
MOACAAAIITHDHII VCYAAADHHHMHT aCOCAH
(pUsHKaBKHYE Ba MATEMATHK MOACAMAIITHPHIIASD Aeh
aTaAyBUM UKXHTa cuH(pH MaBxkyp O6yaubd, xyhupa
G$araITUHE MATEMATHK MOASAAAIITHPHMILAAD (I%HHH,
MYXaHAUCAWK MACAAdAAPHHHUHT GHpOp MATEeMATHK
MyHocabBaTAap €XKH  TeHTAaMaiap OpPKAaAmM
BHoAdABHNIIH) XaKHAR CY3 I0PUTHAAAM. LLIYHBHTAEK,
MYX3aHAHCAHK MACAARARDHEUHT IXMaa
XUCOGAGHUILIAADUHN ABTOMATAAILTAPUIL XAKHAA XAM
KHCKAE8 MABAYMOTAGD KeATHPHAAAN.

1.1. MYXAHAMCAVK MACAANAAAPHVIHWHLD
OXMAA FTAUITTMHUHT ACOCHI
BOCKHHUAAPYA

Xap KaHAA# MYX@HAHCAWK MaCaAaCHHUHT
OXMpa GaraMoM eumauul xapaéun Gup-SupHaaH
MYXUM QaAPKAAHAAWUTAH Y4 BoCcKUura OYAKMHUD
Gaskapraaay. bupunuy BOCKMYAY VHUHY MATEMAaTHK
MOAGAM KYPHAAAH, MeXaHUKa TUAH DHAGH aHTHAraMAR
KOETHHYAA MACAAGHMHI KYAVAUINY TaBDUR(pPAGHAAN.

MyganauCAVMK MaCAAAAAPHUHMHT MATEMATHK
P NBEAMA DR UBATEL D AR P A YA L ENTRARMAA PR AR  SRLKEAR
TonraH GYAMO, YAQp Kapara€Tral MacdAad VIyH 3SHT
MyXuM GYAraH xapadHpd KATHALIYBUKM JKMCM Ba
MOAEANAPHUHT Dapua TaBCHMAAPUHM KaMpad oamuy
Kepai. MacaaaH, HxTHEPHHI PaBUIHAG TAKCHMAAHTIAH FOK
TAaLCUPH OCTHAR OVArad Ba YeTAAPH KaTTHK
BHPHUKTUPHATAH [ Y3YHAHKAATH TYCHHHHHL THAHLIH
XaKHAArM MAaCaAQHUHT MATEMATHK MOACAMHUHT
KypHAnIl Xxapaéuu fusan TaRUIUMG yTamMmu3.

I'yk xonyHura OHHOAH, ¢ = Eg (1.1.1)



By é3amms. By epaa: ¢ -xydaanuu, g-aedopmanyd, E-

JAACTHKAMK MOAYAH.

TeKMC KeCUMAAP TUIOTE3ac|ra Kypa, TYCHHHHAHT
£ AeoOpMaITMACH VHEHT W(X) CHAMXHIIH OPKAAH
Kyiupard (hopmyaa 6uAar nppasaHapni

£(X)=—-zw"(X) (1.1.2)
Y %OARD TVCTHHKHD A1'YBUN MOMEHTHHK [1 1.1) Ba {1.1.2}
dropMyararapra acocay

" W2 N h‘l d W
- rodyr = -LE—- "
o 12 dx (]I‘J.)

Kabu popmyaa OrAaH XHCODASGHAAH.

MasyMKM, TYCMHHWHI MYBO3aHAT TEHIAAMaCH
KYHHAQIHYa G3HAAD 3AH, SHHH:

: M (X)+g(x}=0 (1.1.49)
Ba yHH {1,1.3.) ra Kyiicax, T)“ICHHHHHI' SrUAMIIKHE Wdoaa

3TAAUIaH KyHHAATH OAAMET ,n,nd)q:repelmﬁan TEHTAAMAEHH
XOCHA KMAGMU3!

h) . .
E“W‘“ (%) =q(x) (1.1.5)

‘Tycudurar 4errapu MYCTEI'X.KEIM 5HpHKTHpH}LI‘aH
G¥araHAvTH caGabAK,

WO =W =0,W()y=W({H=0 - (1.1.6)
Kadbu mapraap Gaxcapwmmﬂ ADIHM BYASAH.

Oxroppaarn {1.1.5.) TeHraama (1.1.6.) Herapasui:
wapraap Omaay SHPraAlkaad yardpMac KecHMra sra
GYAraH TYCHHHMHF 3rUAMIIM XaKHAATH MaCaraHHUHT
MaTeMaTHK MOASAMHH H(pOoad 2Taau. By Tenraama
Kapaaaérrad macaraduvHr Oapua TaBcubaapu (E
3AACTHKAMK MOAYAH, h-TYCHHHUHI RaauHAuTH, W(X)
STUAMIH Ba ({X] - TAUIKH IOK)HA Kampab oaapu.

MyXaHAHCAUK MACAAACHHUHT MATEMaTHK MOASAK
KYPHAGETraHAg, ¥ epAa KaparatiraH o LeKTHEHT 6apya
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KYCYCHATAADHHM XMCOOTa OAMILI MYMKHH GYAMaradAuru
cafabAd XaM y MOAEA Xe4 KayoH OOBLEeKTHM aiHaH
uoaa ara oamaiian. Ly Buran Gupra Kapardérras
OOLEKTHYHI MATEMATHK MOASAH TaKPUOaH KYPUASAHTEH
Oyaca, yau xucobAall YUYH Xap KaHAa# YCYAAAPAAH
doriparaanamacun Gapudup, 6apuya xyaocaaap
eTapAMHA aHHK GYAManAH, AFpPUM XOAAEDAR 3Ca, XaTTO
MYTAAKO HOTYFPH XYAOCAAAD BYMKYAIA KEAMIIH MyMKHH,
Macaaas, {1.1.5) Tenraama TYCHHHHHT TeOpaHHIN
SKAPaSHIHA TeKHIIMPHIL YIVH APOKCAZAKD, YYHKY YHAR
MHEDIIHNS KyuAapy XucolOra OAMHMAraH.

- Mrrumm DOCKHY AGBOMHAR KHHATAH ROHTHHYAA
Macara GHPOP AMCKPET MOAGA OPKaAn HbOAAAAHAAN.
Y epaa aca, xucofaan HuwAapu GopacHAard anpuM
KHANHYHANKAQPra AYY  KEAHHaAH. AMMo,
MALINHACOIAKK, KYPHAKII KOHCTPYKUMSAAPY BA VML
aNnnapaTAapPH 3AeMEeHTASPHHUHT Xap XHA MACcararapu
YUYH oy KMBUHYNAUKAADHHE xucobaaur
MATEMATHKACHKYHT ¥ 8KH Oy yCYAAAPH @PAAMUAS
BaramMom Gaprapady STMILE MyMKMWH . (MacaraH, YEKAH-
alupMaaap, BapHauyoH - akdupmaaap, byOHos-
Farepkud, yekan 3neMeHTAdp Ba GOWKA YCyAAap)
6yaapu. By kabu ycyasap GHAaH OHM3 KUTOGXOHARPHA
MAHIHHACO3AMK B3 KYPHAWUI KOHCTPYKLHSAADYU
BAEMEHTABPHHWHI MYRHAH MACAAIAADHHH el
JKapaéHuAa My(acCcar TAaHHIITHPAMMS.

HuxosT, yduHun OGOCKHWY KapaéHMaa, AHCKper
MoARARR nipraarvean aarehpank PrRn opanh
AuddepeHIHaA TEHTAAMAAAP BA YAADHHHT THANMAADH
eunraam. By epaa xam xucobaam Sopacuaary OHp KaTop
KUANHYHARKAGD MaBXYAKH, yiapud IXMaax
doiparanmacaal Typro 6aprapad sTULI MyMKYH 3Mac.
Macaaan y?=x un xucobaani A03uM GYACHH AeAMK,
3HI @aBBaAO By €pAa XHCOOASIHHHAT AHHKAHIH XKaKHAGTH
4BOA. TYFUABAH., XKHCOGAAIIHN 2Ca KETMa-KeT
AKUHAAIIALIAMKHHHT AMCKPET arroputMu Gyaras

Your =03y, +x/y, ), n=012,.; (1.1.1
Kaby papMyaa opraan SaxapHun MyMmkuaH. By epaa
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MCOOTAANT KUNUMH 3MACKU Yy, <Y, Ba y_ >~/X

LilyeeHr yuyH (1.1.7) keTMa- KeTAUK YeKAY AUMUTTa 3ra:

Imy =C éxu .Jx=C. Arap y=+5 =z

—rezz

E=y., — Y,J = (,0001 AHHKAVMKAG BA Y, = 2 GoinaHFIYy

AKHHAGLIMIIAMKAA Xucobaail rtarad stuaran Gvaca,
OepHAraH AHHKAMK 103 OePHULIAHIE YUYVH XaMMacu
OVAMO aTHIW yararvsa SIKMHAALIMIL Kepak OVaaamn,
aeHM: n=23.

By (1.1.7) kafim aaropurMaapHa xucobAaIl
AArOPUTMAADPUA Al IOPHUTHUAAAH Ba YAAPHUHT
MYXAHAMCAUK AMAAHETHAS KYAAAHMAWLIY 3¢a DXMaap
Ty(palANTHNE MYMKIH BYAsAH.

OXMAAPHUHT APAaTUAMINU HHCOHMSATHUHT 2Hr
Byrox KambueTrapraa 6HpK OYAKD, yaap HHCOHHUND
AKAMU MMKOHHUATAAPH PUBOXXWHK OLIMpagud. DXMaap
(OHMANIMHHHT HHIM CaMapapop YCYAAAPHHHHT
' PHBOMAEHUIINIA BA TaOUAT KOHYHAAPHHK YPradurllira
KeHr PK:KOHH}TI‘A&[J Kpatal. bup ¢z Guaan aiTraHAa,
OXMaap KeHHHTY VH HHUAAAD AGBOMUAQTH HAMMHMH-
TEXHVKA PHBORUEHET SHr MyXUM OMEAAGPUAAH GUpL
GVARD KOAAHK. w4 :

1.2. MYXAHAUCAUK KOHCTPYKLHHUAAAPITHN

- XWICOBAAII BA MATTIVIHABAV AATOPUTMAAP.

bUP KOAUTIAATU AACTYPAAP KYTYBXOHACH

XAKUAA TYOIVHYA

Yyuill annapaTAAPHHAKAT KYPHAKLL MeXaHWKacH
6KM MAWMUHACO3AMKHUHT Xap KaHAAK Macaisarapu
KYBHAQIHYa TahpPHQAGHAAN, KOHCTRYKUMAAAPHHHY
- pusvKapyhi TaBcHAAPH Ba yaapra TabCHpP STAAUraH
TAMKH KyYAap GePUATAHAA, YAAPAE BYXKYAra KeAGAUTAH
MYKE KYUYAQHUIL (3YPUKHLL) AGPHH aHUKAALL Tamaﬁ_
5THAAAM., BY MacCaAQHUHI ©YUAWIL KapPadHK MKKK
6yrunpan ubopar: a} Oupop wudpocparap Ba
MyHOCEOATAADHY aMaATa OUIMPaAMray apuphMeTux

8



amaanap; 0} MacaraHHHI KYHHAWIMHAAH Ooruaal To
HATIDKAAAD OAHMHIVHIYG OVATAR XHCODAALIAGD KeTMa-
KeTAUTHHEU 0Mp ByTye DOPAAIANTAH MAHTUKUHA aMarrap.
MyxXaHAUCAMK MACaAGAAPHMHM €UMIIHMHT XMCoOAaLl
WIHAAPUHA DXMaa aMaara ommpuin yuys 6y
TU3MMHHHI Xap MKKara OYFPUHAAPHHH Xam
ARTOMATAALITHPHUUI 3aPYPaTH 102ara Keaaau.

MacardHKM YU YCYAM aHUK OYAraHAA YHH KYAAR
EYHIUAMKENHT MAaNTUKHK JKapadHl YHYSAUK KHAMH
3Mac Ba TaAKUKOTYM Oy KapaéHHM APHM aBTOMAT
TAp3vAa AaMaAra OWKPaAK. By epad, HHCOH
axBopoTAApHN XOTHPACHHHHET Kalicy 6¥Aarura 1060puLy,
IIYHUHTAEK, Y XOTMPACHHUHI TYAUD KOAMII Xapdu
COPAUTHA XaMaad ¥ élyh 0y ODPAaAHK HATHIKAAAD
XOTHPACHHMHT Kafcsl OyAarHaa CaKAaHHHIAMTH
TYFPHCHAA X8U XaM KalrypMaiar. MIHCOE Macarauunr
SYHMUHY MEKAOD JKMXATAGH TaXAHA 3TMAl TYPUGOK,
VHUHT HATMXRACHHH TYAQ Ba aHUK Oaxoaatura kKyplu
erapd. MacaaaH, arap mOHAEBOpD TOIITAXTACHHUHT
xucobura Kypa yHHHr Sapya 3THAMIIAAPHA MUKAQD
KHXATAAH MAar@GuA dmopaskd OYaud KoAca {SBbHH,
TOUITAXTE XaBora Xyrapuaub Koraawranm HYaca),
TaOHMUNKY, TEAKMKOTUN XHCOD HAaTH/KAAGDHUHM TAXAMA
KuAuO yTUpMacpaH, Oarkd xucofAalIAapPAATH
XaTOAUKHMN KUAUPAAK. By epaa xucof HaTmkarapwu
MaCaAAHMHT (QU3INKABMY MARHOCHTA 3Mp OyAranaurm
cafaban, anbarra OyHAAH KeHUHrH Oa’KapUAaAWTaH
TNTAED MYSEHaneUR ToRpudanapaTa THTEE XONAR
0AHG DODHAAATL

MyXaHANCANK MACAAAAGPUHHAT 3XMaa equanii
JRAPaéHu yaura xoc OUp KAaTop KUMHHYMAWKAAPHHU
Gaprapad 3T GMAaH OOFAME, MIHCOHHUHT TadakKrypH
VUYH XapakTepAH OYATaH MAHTHKUU SKapacHHHHT
acIekTAapu IXMaa aHua KMUHHYUAKK OHAGH aMaAra
OIIMpPHAAAK, by Rufingurauk GHPpHHYH rarpa, DX Mra
TAKAMM DTHAAARTAN >KAPaéHHMHT AacCTaBBaA
hOPMAAAAUITHPUAMILK XaMaa Oup KHEMATAN
HATMXKAAAPTA OAMO KEeAANIaH aMaAAAPHWHI MyalsH
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KeTMa-KeTAMIH IAaKAMAE (MallHHABUN AATOPUTM
KVPHHULIEAG) KAOAIAAHTAH OGVAMIIAMIM KepaKAHTH
Ouaan GOFAHKAND.

Maakyp OGaHAHWHI HAKYHHAR YMYMUH
XapaKTepAATH aHpHM MYAOX@3aAAPHH KeATHpaMu3: .
1. MamuHaBHN aAropHTMAADHI HINAS0 UMKapaSTraHAa,

acotuil IrTUBOPHY YAAPHHHI MalIMHABMA XHCOO
YUYH KyAal OVAMINAMEKAGPHra KapaTHil AO3NM.

2. Taxpubarap KYpcaTasuky, Xap Oup MyansH
MYXAHAHCAHK MACAAJAGDHHM GYHII YYYH XYCVCHH
AATODHTMAAD TY3HMLIAGH KYDa, KeHT MHKECAArd
TYPKYM HaMyHaBHIi MyXaHAHCAMK MaCaraAApPHHM
YUl YYYH YHUBEPCAA AATOPHYMAAD TYIHUIIAMKHU
PHBOXXAQHTHpHIY aH4a DOHASAUPOK OYVAAAH.

3. XHAMA-XHA XyCYCUATAAPra 3ra BYArad 00 HeKTAAPHH
ypranuul, KYnHHYa OHp XuA MareMaTtux
MaCaAdAAPHU eUdINAMKKA KeaTupuaaad, [y
cabalaaH, aMaAMETAA Tes3-Te3 yupalipuraH OyHpait
Macaprarapuu axparu® Ba yaapaumHr Gapua
XYCYCHATAQADVHYA YPrasud, yAap acOCUAA CaMapaAn
GYAraH aArOpHTMAAD HWIAAC YHKAPHAMINH XaMAQ
6y aAroputTMAApHH IXM yuyyH GMp KOAMIIAErY
AACTYP LIAKAYAQ aMaAra CLIMDUILI MYMKHUH OyAaAH.

BUp KOAHDAArM AACTYP €KH AACTYPOCTH Ael,
GHDOP TYTaAAGHras XapaKaTHH OaXkapapMraH Ba yHH
6up éxu OUp KaHua AACTYPAAPHUHI GUpP Heua
KOHARDHAR HUIAQRTHIE MYMKHH GyAapuras KHAHO
KORAAWTHPUATAH OYAPYKAAD KeTMa-KeTAUrura
AUTHAAAM.

Aacrypoctu 6mp Mapra Tysuand xym mapra
HIIAATHASAN. MacaaaH, e*, sinX, COsX Ba UIyHra yXuaiu
JAEMEHTAD (PYHKUMAAAPHH XHCoGAaL yuyH GHP MapTa
Tyauanb, yrap 3XMHUHr XOTHpPacHAa CaKA2HaAH,
AACTYpOCTHra MyDOXAaT KHAHLI 33apyPaTH [aiAo
GyaraHaa 3ca, acoCHi AACTYPHUMHr MoC Xoiwpa Gup
Hewa OyRpyKAap €3IMAAAMKM, YAQP KepakaH ax0opoTHH
TAKHA 3THG, SOIIKAPHUITHY AGCTYPOCTHTA Y3aTaAWAAD.
Teruwan xucofrawsaap GaxapUATAHAAH KefHH
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AacTypocTy 6oIIKapyBHH aCOCHH AACTYPra KaruTapaau.
AMaARI AACTYDYMAED YIYH EDAAM TapHKACHAA
OHp KOAHMIAArH AAcTypocTHaap Omaan Guprasvkaa
OOLIKa AACTYPAAD XaM TaképaaHul Kyhuaapzu. By
racrypaap épaamupa Gup KaHYa HaMyHARHA
MacararapyH eyuul MyMRuH 6Yaapu. bynra mmcoa
TAPHKACHAS YHIHKAH aAretpa, COHAM MHTEerPaAAaiil,
auddepenar TeHIAAMaAAD Ba MaXCyC aMaAn#
MAacaAaAapra AOKP AACTYPAAPHM Kapall MyMKHH.
Hlygunraex, myaitsn XM yuyH Ty3uaub,
MaBAYM TapTHOAa OUPAATHPUArAH AACTYpAApP
TYIIAGMHU, AACTypAaap KyTyDxoHacH aAed H0pUTHAAAU.

1.3. MYX AHANUCAHUK KOHCTPYKITUAAAPHHU

AXMAA XUCOBAAIITHUHI YHUBEPCAA

AACTYPAAPU

Xucobaam KapacHAGPHHEHI XYCYCHATAAPUTE
KYPa, MyXaHANCAMK KOHCTPYKLIUSAAPHHYA XHMCOBAAIIHN
ABTOMATAALUTHPHII COXACHAA MKKH XHA KYHAAUID
MaBXKYAAHP. DBHPHUHUYXM HAYHAAMLL, 4YeKAAHTaAH
TYPKYMAATH COAAQ MACAAAAAPHU eYHIl YUYH
MAXCyCAALITHPUArAH AMAAWIT AGCTYPASD APATHLI OYACS,
MKKYHYH AYHAAKIL, 8MAAUH AGCTYPAAP flaKeTrHy Sapno
ITHWARH HGOPAT. '

AacTypaap MaKeTH AeHHATaHA3, Onpop MyadsH
COXAHMHT Xap KaHAalH MaCardCUHH euulll YYYH
MyAXKarAGHTaH Ba Dup-Onpaapy BHAaH y3suH BOFAMKAA
GYAr@H AGCTYPASD MEAMYECH TYIMYHHAdAR, Macarar,
CTEPIKEHAAP THIHMHAHHHT MACAAAAGPHHH KYUARD YCYAH,
YeKAH JASMEHTAAD YCYAKM Ba BoluKA ycyaaap OuaaH
XHUCODAQNAMTAH AACTYPAAPHHHT TIAKeTAAPH MaBXYA.
MawayM MaBHOAR AACTYDAAD nakeTH, DU KOAHNAAry
AACTYPAAP KYTYOGXOHACHHHUHI FOSAGDUHM aMaAra
OLIMPYBYH BOCKTA XHCOOAAHEAU. YAap opacHpary hapk
LIYKH, KyTyOXOHAAArd AACTYPAAD OAATAd MYCTAKHA
KIIAQTHAAAM, TAKeT AACTYpA4pU 3ca, GHPHHUHT
GomikarapH OGHARH Xap XHA KOMDUHAIHAAAPAA
DHPraAMKAA KYAASHUIUAMKAUTHIG MYASKAAAAHTAHAMD.
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Macaraguar xap OUp KHCMHHH @UHIT YIYH MGC
AATOPHTM TYSUAKG, ¥ aCOCHAd AQCTYD €3MAQAH BA YHI
MOAYA AeD HOpUTHAAN. MOAYAAPHITHT MAKMYHHE 50,
AACTYPAAP HAKeTHHMHT (DYHKIHOHAA TYAAHPUAMIUMHA
TAIKHMA 3TapM AeD IOpUTHAAAH.

AacTypaap ITAKeTHHUWHT SAHA TUIUMAYL
TYAAMPHUAMILHN MaBxyp OvanG, v dolpanranveumaap -
YUVH MaKCHMaA KyraHAKRK TabMHHAAUIHTA
MYAKAAGHIAH XM3MAT AACTYPAAPHAAH TAIIKMA
TONTAHARD. YAAD AACTypAAp MakeTwHuHr HGapua
vitarapuEy Sokaput, DoMASAAHYBUHAAPHUHD
TONIMIUPUKAADHHYE XaM Daskapary BAa TAXAMA 3TajM.
HIyuHHTASK, YAGD ODKAAH, MOAVAARP HUYHARH
hHOMAANAHYBYUAADHIHT AACTYPAAP VWHFRILY JKapaéuu
ABTOMATAAIITUPHAAAM. MOAYAAAPra Y3rapTHDHLIAAR
RUPUTHASAY BA AACTYDAAD TTIAKETHHUHT TYAAUPHAHILINTE
MMKOB aparuaaay. QovaaraHyBUHAADHUHET aMarui
AGCTYpAD TaKeTH OUAGH MYAQKOT TUAH COAAR Ba KYAQH
OYAMIIANTE MYXUM aXAMISTIA ITaAUD.

‘ AacTtyprapauur OupUHYKM TOuMACH VIWHHHT
| TY3HAMIIU XHXATAGH YHUBEPCAA ARCTYPAapra HUucGaTay
 anda copad 07amb, yHE Miinab YHMKAPKLIT YYYH 03 MEXHAT
caphaaHaau. brpok, y aacrypaap HrcGatax 03
KOHCTRYKIIAAAADHUHY XHCOOWMHM aBTOMATAAIUTHPAAN
XaMAR VAAPRUHT KYAAQHMIN COXACH QHYArvHa YeKAQHTad
G6yrapu. [y cafabpas xam K{rnuHYa MyXaHAUCAUK
KOHCTDYRUHAAAPHHMHET XHcobuaa DX Maad
hOWAANAHHMUTAMKHYIHT CaMapaArOpANTH KeCcKUH racanud
KeTapM. DyHAAH 1IyHAQM aMaAuil AaCTYPAAD TaKETHHY
APATHINT MAKCIAra MYBOHK SKAHKY, yAap AdcTAalke
capd - X3aPAKATAAPTa KAPAMAacAaH KeHr Touhararu
KORCTPYKIHAAAR XUCOOUHY aBTOMATAQIITHPHIN XaMA]
VAGRHHM OMMaBHH KYAAAHMIE HATHXXACUAA 3HI KYI
caMapa CGAMI MMROHAAPHHYE DepHIIE AO3ZUMAMIH

KY pHBAAK. : .
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AATEBPAUK TEHTAAMAAAP OPKAAN
MOAEAAAIIITUPMAAANTAH AUPUM
MYXAHANCAHK MACAAAAAPU BA VAAPHU
IXMAA EYHIN YCYAAAPA

Xap XMA MKTHCOAMM, CaHOaTrHU GOLIKAPUIT Ba
OITTHMAA JKHX03AalL, PaKeTaAADHM AOHHXa AT, YIYBYH
annapaTAdp Ba TPAHCIOPT XapaKaTHHY TapTuira COAHLI
xabu Ba IMyaapra yxXimam 6GOLIKa MYXaHAMCAHK
MACAABAADHHE SUHMIIAA MATEMATHK YCYAAADNHI KYAAALIT
YYYH SHT aBBAAQ IIY JKAPASHAAPHHT MOXHATHHI TYA
aKC ITAMPAAMTAH MATEMAaTHK MOARAAADUHY KYPUO OAMLI
3apypaup. Maskyp MaTeMarMK MOAEAAAPHUHT
KyPHARIIAGPHAG 3C8 SH3MKAH aAreSpaHuHr aCOcuit
SAEMeHTAAPKUAAH (poFaasaHHARAN, MacahaH,
MYXAHAMCAKUK KOHCTPYKUMAAADPH Ba KYPHAMAAApH
SACMEHTAAPHMHHUHTI TeOPAHMUITM XAKUAATY MACAAA XaM

YY3HKAM aAr€0paHMBI MacaraAapHAAH Bupura
KEATHPHAHMO eYHAaAH (bHu, MasKyp rebpammnirap
OuadH OOFAMK OYAraH MarpUL@AaPHHHT XOC
KMHMATADH BA XOC BEKTOPAAPKHI AHHMKAALT MaCaAacH),

LUyHuHraek, MyXxaHAHCAMK KOHCTPYKUHSIAADY Ba
KypUAMaAApPUHUHT DOIKa XKYUrHa Macararapu
MaTEeMaTHK SKHXATAAH @MOH NIAPTAAHTAH YH3MKAR
aareOpaKk  TeHrAaMaAap TH3HMH  OpKaan
MOAeArAWTHDUAaAMAGD. [y Goncaan, 6us cacTaalknu
GoGrapaa, asrebpauk TEHIAAMAAApP Ba YAAPHKHT
TH3MMAAPK OPKAAH MOASAAANITHPHUAAAHTAH
MYXAFAACAHK MACdAGAdTHAAHT dATAMAGTH THAAH
TaHHIIMO, YAAPHUHT DX MAa equarIn yCyarapHHY Gadn
ITAMH3.



2-5Ob

MYXAHAVCAUMK MACAAAAAPHHH EYMIIIAA
UM3IVNKAH AATEBPAVIK TEHTAAMAAAP
TU3HMMHNHT KYAAAHUAURIIW BA YHU E'-Ildlll
YCYAAAPH

Kymiruna MyXaHAHCAHK MaCAAJARPHEMHD YHAHIY
KapaBHUAR YH3NKAY aaTe0panK TeHraaMasap TU3MMMHKA
€JMIIl YCYAAAPH Ba MaTPHULAAGPHMHI XOC KHHMaTAGPH
XaMAA XOC BEKTOPA3PUHHM TOIMHIN Kalk TyimyHYarapAaH
KeHr (PoHAaAaHHMAAAM, XYCYCaH, 3HT MakOyA (OITTHMAA)
OOIKaPHIIKUHAT KYIIPHHA MAcCaAaAapH MATeMaTHK
KUXATAGH YK3HKAH aAareOpanK TEHrAaMaAsap TH3IHNMM
OPKAAH MOACANALITUDRHASAHKY, YAAD 3Ca, Y3 HaBbaTHAR,
xHcobAall MaTeMaTUKaCHHAHT OOUIKa MacaAaAapHHHA
egyuInra acoc 6¥Aul XxH3IMaT KUAAAM (Macaaas,
An(pdepeHIINAA TEHTAGMAAED BA YAADHKUHT THIHMAAPH).
PeaoHaucAaH TeOpaHMIIAGP XAPaKaTHHHHI TaXAMAHAA
TeOPaHUILAADHMHET XOC YacTOTaAAPUra XoC KUMMartAap
Moc Keanb, XOC BEeKTOpAAp 3ca TebpaHMisapHWHTD
wakAnHy Hpoparadan. Kyhimpa ©6M3 YM3HKAHA
aAreGpaHHMBr HOKOPHAZ HOMAGPH KEATHPHAIAH
6YAMMAApHTa ACHD TYLUYHYAAGDHKE KHCMaH 6aéH 3TaMis.

2.1, KPAMEP GOPMYAAAAPH, TYFPH BA
UTEPALNA YCYAAAPN XAKHAA TYHIVHYA
- Qapaz KMAAHAMK, N HOMABAYMAH N T4 YHIHKAH
arre0paMk TeHrAaMaAap TH3HMH KapaAagtran Oyacum, -
STHHM.

a,X, + pX, +..4q,X, =b,,

............. (2.1.1)

Q% + @ X%, +.4+d, X, =Db,..

Marpuitarapau K}"rnaﬁ'mpﬂm TYLIYHYaCUAAH
doitaarannt, (2.1.1) TUIHMHM KyAKAAIH KYPHHHMDIAR
€aul MyMKHH:
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AX =B. . {2.1.2)

" by epaa:
@, 4 Q,
A= a, a Q,,
a, 4. .. a,

- HOMaBAYMAAD OAAMAATH KO(DPHIHEHTAGDASH TYIHATaH
KBEAPAT MaTpxua; (yHH O0M3 THSHMHHHI 8COCH
MATPULIACH Ael IOPHTAP JAHK].

X bl
x = x‘l B = b'.!
X b

- AP 3€a, MOC XO0AAd, HOM&BAYMAAD Ba 0304 XaAAAPAAH
TY3IHATAH BEKTOP-YCTYH MaTpPHIAaAapAHD. ‘

Oxopuaaru (2.1.2) udropa MaTpurlaBHK WAKAAITK
YU3UKAK aarefpadk TeHTAaMaAap TH3MMH Aed
HOPUTHAGAH. :

MabsAaymks, arap A Homaxcyc Mmarpuna 6¥aca,
S'TEHY, aCOCHI MaTPHIUAHHHT AETEPMHHAHTH det A = A
HOAAGH (papkax O¥aaauran 6yaca, (2.1.1) tuaum aroxa
egumMra 3ra 0¥Aud, y Kpamep GopMyAarapH pel ararysau

X, =4,/8, i=12...0 :
Kabu QopMyAarap 8paraMuAa TOMMAAp 33M. By epaa,
A, = det A, 6yanG, A, Marpuna A MATPHLGARH YHHHT i-
COH VCTYH JAEMEHTAAPUHYU 0307 XaAAAP YCTYHH Omaan
MOC PaBUIIAG AAMAIITHPHIL FYAH BHAEH XOCHA KHAHHAD
IAH, STHHH
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@, ap iy b, Ay - A,

Uy Gy o Oy by Ay - G,
A =

a“l a“3 all(i-ll bn an[i+|) o anu

Kpamep dopmyaanrapy (2.1.1) TH3MMHWHT €YUMIHA
aHWK PaByIlAG HPOAA TAAUTAH OyACA XaM AEKHH yAap
XPUCOBAALL HYKTAM Ha3aPUAAH KAPaArdHAa CaMapaAsul
sMac. YyHEm, y eppa n Taptubam (n+ 1] Ta
AETEPMHUHAHTAAPHM XHCOOAALl AO3IUM GVAIAMKR, ¥3
HasOaTuaa Oy xucoBAalllaap ’>KyAa XaM Karra COH
MUKAQPASTH aMasAap 08 KaPUAMIUAMTIHHE TaK030 3TAAH.
Arap xmcoOnalIAapAd AXAMTAANIAADAIH (POUAAABHCAK, -
VHUHET HATHI)KACHAA aHua Ce3MAAPAH Aapa’kaparu
XaTOAMKAap 1o3ara xeaapau. Lly GoucaaH amMaanéTaa
KYTIMEYa YW3UKAW aAredpark TeHIAaManap TU3MMHUHU
euymln yuyH OO0IUKa ycyarapaaH doHparaHurapu. by
YCYAAAD XHCOOAAIIHM TAlIKMA ITHLI MyAMTa HECOATad
TYFPU Ba UTepallus YCYAMAPH Ael IOPHUTHAYBYM HKKUTA
crHQra OYAMHaAH.

HeKAH COH MHRAODPAATA aMaAAADHH DaskKapuil
OPKaAM TUSMMHUHT aHUK QUUMUHK KypPUIlUra WMKOH
Gepapnral YCYAAAD TYEPH yCyArap pAeD IODUTHUAAAW. YAAD
ACOCHAA KYPHAraH aATOPHTMAAP TU3UMHMHI AHHK,
CUHMMMHHT M()OAAAAIIAADY YIYH THIMMpAru Oapua
kHAMaTAaap Gepuaran GYaumaapu xampa BGapua
XHCOOAAI UIIAAPH SIXAMTAALL XATOAAPHCHU3 MYTAAKO
anrx OKapHAVIOAGDH Kepaxk OyAdaH.

HMrepanua yecyarapu 3ca, U3AAHAETraH eyuMra
SKHHAAIYRUKM OVaapurad {macarax, (1.1,7) xabnu
popMyararap) UTEpals KETMA-KeTAMKAAPUHMHAT
TYSHAMILKI'S ACOCAAHTAHAMP. MabAyM COH MHEAOPAATH
WYCPALSIAAPHE XMCo0Aal OyAuD urtepPanud >KapaéHy
TYXTATMABAY B2 HATHIKAAA 9C2, THUIMMHUHT OAAWMHAAH
SoprAran xap KaHAaW aHBKAMKAATH TaKpHOMH eUHMUHY
AHHKAALL MYMKHHE OYAaan.

KyHuaa OM3 apraAd, 3HT KVYII TApPKAATAH TYFpPU
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yeyarapaan 6upa 6yaran Iayce ycyaH OHMAGH TaHHIIHG
yTaMus.

2.2. YA3HKAN AATEBPAVIK TEHTAAMAAAP
TU3NMHWHU EYMITHUHI TAYCC YCYAU
Un3KHKAKA aareSpank TeHIAGManap TU3uMuHy [ayce

YCYAUAQ @UHIUAMKHMHI AacoCHpa TUIHMAATH
HOMABAYMAAPHHU KeTMa-KeT HYKOTHII FOACK ETapu.
Ma3sKyp yCcya OMAAH TEHTAAMAAAD TH3MMUH €UHI KKK
Sockuupas nbopar 6VaAu0, OupuHYK GOCKHYAR THIHM
yuOYPHaK LIAKAMTa KeATUPHUAAAM (VHH TYFPH I0pHUI Ael
YOPUTAMH3), UKKHHYH OOCKHYAA 3Ca, y yubypyakan
TH3NMAGH HOMAEBAYMAADHUHT KHHMATAAPH KeTMA-KeT
AHHUKAAHAAM (YHH TeCKapH opyin Aeh aTalMus).

Bupnayr GocKydY KapatHU Kyinaaraya oaub
BopuAaaIL

DUDHHYK KapaM.

Artranfk, (2.1.1) THIWMHK eqHin Tarad 3THATAH
Oyacuu. Papas KRUAAMAHK y TH3RMAA a, #( OYACHH (arap
a,, =0 6yAca, TeHrAAMAAAPHHMHT YPHHAAPH IIYHAAH
BAMAIUTHDUASAUKA, HATUIKAAR IOKOPHAATM IHADT
BasxapuAdanTaH OYACHH),

Tusumaaruy CHPHHYHE TEHTAAMAHHHT xap OHp
XAAMHY &, ra xapral 67Aub uukuG, SHru

X, FCpXyt A, X, =8,

e ' 2.2.1
Q“"J = G“l‘];q‘h > (\5: 2.,‘23), S'] - hﬁ{ﬁn ( ]
TEHTAAMAHK XOCHA KUABMU3 Ba yHM — &, (j= 2.n) ra

kymautupub, xocua Garand ndopaHu Mo x0apa (2.1.1)
THIUMHHMHI HKKMHYH, YYMHYH Ba XOKaie n-
TeHTAAMAAapHra KyInb YuKamus, HaTurkaaa
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1 ) 1 1
allx, +al)x,+. . +allx =b",
allx, +al) x,+.+alVx =bl,
e 222)

V%, + @) x, +. +a“’x =b!"

L0]]

xalH TeHIAAMAAAD THIHMM XOCHA KMAMHAAHW,
By epaa:
n W _ : s 3T
a‘r! - aji - a;‘tcu: bj - bj -, S,_, (1,J '—21n)-

!
HgKuHuy Kaaam,
IOropHaaru (2.2.2} TH3IMMHHHT OHDHHYM

TEHrAGMacHEA Q) = (0 ra 6¥anb r060pub

Xy FCp X+ 40, X, =5,

(2.2.3)
Kaﬁl‘i TeHraaMaril XOCHA KHAaMM3,

By epaa: C,; = al) /aly, (j= 3,1}, S, = by’ /al) :

Buam oca (2.2.3) TeHmanmann ~ &V(] =3,n) ra

Kyna#rupho, xocua Gyarast upopans (2.2.2) THINMHUHT
HXKHHYM TEHTAAMACHARH Domaab Gapua TeHTAAMAAAPTE
KYud YUKaMHU3, ¥ X0AAG

a3§ +a34 }(4-{- +a§i} L= b{sz),
'aﬁ’xg +04; X, +‘,.+aﬁ)xn - bf’,
| e (2.2.4)

aVx, +aPx, 4 40D, = b

n3 nn I

Kabu TesraaMarap TH3MMK X0cHa DYaaam,
By epaa: _
b I { 2 1§ ! o m T
aﬁi’ = o:j.i‘ fa( Jcn, b(. )= b( _EE}SE, (i,)="3.n).
Yyuuuu, TYPTHHYHM Ba XOKA30 KaaaMm
18



JKAPAECHAADHHI XaM XYAAH OMPUHYH Ba UKKHHYH KAAAM
xapaépaapH xabn oAns Bopub. oXHPH N-KaaaMaa
' a(" "x =pth

nnm

{n- I,l (12} lu-23
a, "=q an(n—:l}c(n ~Dn

Kaﬁn ch&ma xocnn KHAHHHAHKH YHAAH 3ca Kynﬁp,amﬂu
XOCHA KAAAMUS -
- ox, =blImYy ag;r” =S, (2.2.5)

IOKprA&I‘i& X,OCHA KUAKHTaHn Sapua TeHrAamaAaﬁﬂﬂ
Supaaurrupud

X AC X, +CuX i+ #C, X, = 5,
X, + CpXyh. 40, X, =5,
) }('3+..‘+C3,,Xn = Ssl
Xﬂ = Sl\-"

X!? = S!]

la-T1n

KaOM yuOypUaK IIaKARAATY TEHTaMaAadD THIVMMHH XOCHA
ruraMus, Oy epaa :
B
e, = a1 al!, (1 = (k+1},n),
(1 gt e
‘fo} = ; S,

Mxrupyu Gocruy JKElpEléHPIAﬁ (2.2.6) Tu3UM
EUMAAAL, VHUHT YUYH THAUMHEHDT OXHDPTH TEHTAAMACYASRH -
X, HUHT KUAMATY TOTWAYD, YHY OXUPIH TeHIAAMAAAH
OABHHTHCHUTA KYHHAGAN BA HATHIKAAA X | HUHT KHHMaTH
TOTIMAAAM, SHHIM: ’

X X,.

-l

w-l T S -C
by >xapagn iy Tapuka pAaBoM aTrupuand, OHpUHYM
TeHrAAMaAAH '
X = SJ O, — X K T X
TOTIHAGAY BA iy OuAadn {2.1.]1) TH3MMHHBHT €YMAMIN
19
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KAPAEHU SKYVHAGHEAU.

2.3. AETEPMHIHAHT BA TECKAPH
MATPULIAAAPHHU TAYCC YCYANAA XHICOBAAILL
XAMAA YAAPHUHI UABHUKAY AATEBPAHK
TEHTAAMAAAP THU3UMITHp FUHTIAA
KYAAAHUANIIIY

Bu3z apraaru OaHpAd [2 1.1} vuspmumaT (2.2.6)
_TH3UMIa KEATHPHAUIL JKAPAEHHHHU [aycc YCYAMHMHT
Orpurys GocKiuHaa GaéH 1ub, ¥ Aapadn THIMM aCOCHE
MATPUIACHHUHET YIOYPUaK ILHaKAMAa ndopana-
HUBIAMTH GvAaH COFAYK SKEHAMTHHE gy pul YTraH 3AHK.
By 6Gampaa »ca, v XapaéHWUHED THaHM AaCOCHE
MATPULACHEUMHT AETePMUHAHTHHY xaMpa TeCKapn
MAaTPULIAHK XMCO0AAI YIYH KYAAHHUATHIET MYMKHH
SKAHAWTHHE Kypearamus. [ily makcaaa (2,2.6) THauMan
KYHIMAATH
@y X, + Xy + Xy + 3, X =5,
@y Xy + Ay Ky +o )X, =0,
) A%+ A%, =P,

-----------------

[n-E} _ -
ann X, = E(nn D

KYPUHMIIAA €3M0 OAHO, YHUHI' KO3(hhHIreHTAGPHAAH
TY3UATaH MaTpuilany sca P ael 6eAryaativms, apHu:

a, 4, Q; .. Uy oy 4]

In
(h () () ’

;) Ay o Wy aif

P= . . -
o ye-2) -2 2.3.2)
(I(J.—J)(n-l) CIE:_I))“ ( )

{n-0

al“‘l

IITyHY TABKHAAQALL AC3HMKH, Tayce yeyauaara
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Ompuayn GOCKIY KapPaéHUHUHT AifDHM XOAAAPUAA TUIUM
TEHTAAMAAAPHHMHT YPHHAADH IIYHAAN aAMAITHPHUAAD

OAMKHM, HABOATAAIM KaaaM GOUMGHHINM OAAMARH @Y >

JAEMEHT HOAASH daprAM GYAMIIIH KepaK SAH. AeKHH
acoCHM MATpPHULEA HYA SACMEHTAADUHHHT YPHHAADH
aAMalraaMrad OVAca, yHra Moc OVATaH AeTepMUHEHT
KUAMATUHMHT MUIOPACH TecKapwra yarapaau. Hly -
OoucagH xaM

detA = (—1)* detP = (~D)*a,ay ...al)™ {233

Ae6 ézmr mymrus Oyaaau, By epaa k opxaru A
MaTpUIaHUHT P yuOypuakan MaTpyLara y3rapTyipHAULI
JRAPACHUAAIM HVAAADHHHT YPUH AAMAIITHPUIIAAD COHU
BeATHAQHTAH.

MasayMRry, arap A Ba A KBAAPAT MaTPUIAALD
yayH AA! ku A'A kynanTMasap E GMpAMK MaTpHilaHu
nthoaa 3rcasap, AeHH AA'=ATA=F rabu G¥aca, A"
Hu A MaTpUILIQHKHT Teckapu MaTpuiac Aeb aTasap 5AH.
Scaata® YTaMUIKE, MaxCyc Marpulla YYYH TecKapu
MATPHIIA MARXYp, SYAMariaw.

Taycc ycyau €épAaMuaa A mMaTpunara A Teckapy -
MaTpHUany xucobramr yvayu (2.1.2) TusumHr AX=EB
KAOH KYPUHMDAA 8310 oramua. Bynra nmucbaras [ayce
YCYAH KYAGHHATAHAAH KeHuH A marpupa E BMpAHK
MaTpunara ysrapud, E marpuia aca Al TecKapu
MOTPUIIAra y3rapaam:

EX=A'B éxu X=A'B o 1234

TeHrAGMAAAD TU3MMHHUHT HOMABAYMAAD CAAMAGTH
Ko3thPUIHEeHTAAPK Ba 0303 X3aAA3PHM YCTHAATH
SAMALUTHPULIAGPHE XHcobaaul KyAaail §facuH yuyn layec
YCYAUHMHT JKapaSHUHM MaxCcyC JXKaABaaTa TyIIUpu®
Oa)kapuaraau. Yaapuu 6u3 <usukaAu aarefpauk
TEHIAAMAAAD THSHUMHUHHHI MyalsH MUCOAAADPHAAQ
BaTtathcua Kypub yraMus,

1I-MHCOA, KyBnuaarn uu3uxin aarebpaux
TQHIAAMAASD TH3NMHHM €4HU] TaAA0 ITHACHH:
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2%, +x,+3%; = |,
3x, +x, +4%, =1,
X, +2%,+X, =4

Eypmn, by epaa

2 1 3 X, 100 i
A=13 1 4|, X=|x,|, E={0 1 0], B=|1
121 X, 00 1 4)

Kkabu OVAraHAUTH YIYH TH3UMHH KYMHAQIH KYPHHUALIAA
&3ud oraMH3! '

2 1 3 X, i 0 G 1
3 1 4]elx,|=|0 1 Ofe1
1 2 1 X5 0 0 1 4
BKH
AX=FB. (2.3.5)

TFaycc yocyau xyaaanparaHaan xefiwH (2.3.5) Tenraama
(2.3.4) Kabu TeHrAaMa KYPHHUIIWrE 3ra CYAHUIAMTH
JKapaéHuHY KyHMAArH 1->xkapsasra TyImHprd é3amus,

1-sapsanr
TA-Manuga E-6HpAHR RB-czop
Marpuia REapahap
BeKTOpR
2 1 3 § [P 1
3 1 4 0 1 G L
T |__0 o L 4
[Eupuuqu i 152 3r2 [ ) 17 2 ]
KRaaan ¢ =152 -1/72 -1 /9 1 0 —1/ 2
g 172 -is2 -1 /2 a i 1/ 9
Baxxnyuk 10 1 -1 1 o i
Kapam o 11 3 -2 0 o
e 0 -2 5 3 | 2
Yyunuu 1 0 0 -¥S2 572 172 1
Kaaas o 1 1 107 -172 172 2
0 0 \ 352 -352 -1712 1
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MaapanaaH P MarpuiaHa TONAMHR!

a, &, a; 2 1 3
P= ay a =10 -1/2 ~1/2
) 0 0 -2
by epaald KYPUHANTHKH, a, =2,

al =-172. a7 =-2, k=0.
DHpn (2.3.3) dopmyaara acocaH A wmaTpuila
ACTEPMMHAHTUHUHIF KUAMATHHH XUCOOAAHMUS;

, 1.
detA = (-D*detP = ¢,,a)aly =2 (——2-) (=2)=2.

Y xoapa A reckapd MaTPHUA KYPHHHIIH KyHuAAruda
Oyaaal:
(—-?/2 5772 1/2}
At=y i/2 -1/2 1/2
ls'/z -3/2 -1/2)

Teckapd MaTPHIAHUHT TYFPH XHCOOAQHPAHANTHHN
(2.3.5) TeHTAHK 8pAAMHAA TEKLIHMPUAAAK, KAABAAHMHT
OXUPFH YCTYHYMASH 3Ca TU3MMHUHI @UHMMMHH TOIAMM3:
X, = X2 X, =1,
© Z2:MMCOA [MYCTAKHA WITIAAI YYYH).
Kyhnpard TEHrAAMaAap TU3HMH VIYH SKaABaA
“Tyarans, det A By, A’ HH Ba YHHHI 4HUMH TOIHACHH!

2x +3x, -4x, =1},
2X, +2x, -3, =3,
4%, + 2%, +2x, =1,

JKanob: x, =7/36, x,=-19/18, x,=-17/18.
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2.4 MYX AHANCAWK KOHCTPYKIIMAAAPH BA
KYPHUAMAAAPH DAEMEHTAAPHUHWHI DPKITH
TEBPAHHUIIUAAPY BUAAH BOFAHUK BYAFAH
MATPUITAAAPHHIHI XOC KIHMATAAPY BA

. XOC BEKTOPAAPHHI AHHKAAIII

MabayMKH, KOHCTPYRIIMS Ba KYPUAMAMAPHWHT
9pKHHE TeOpaHHIIAADH TAUTKH KYYAADHHHT TabhCHPHCHUS
103 GepaaH Ba

Bu»{t} +Au{t)=0 (2.4.1)

xabu oapvil pUdPepeHOIHaAA TEHTAAMA OPKAaAK
MOASAARTUTIDHAAAM.
Ey epaa, B= [bﬁ.) Ba Az[au.} Adp KBBADAT MAarpHIaAap
0yAu0, yaap MOC pPaBUIIAQ KOHCTPYKIHS Ba
KYPHAMAAGPHHHI MAacCaAdp XAMAA MYCTAXKAMAHMKAAD
MaTpUUarapu ael IOPHTHAAAMAAD, U(t) Ba ux»(t) Aap 3ca
YCTYH - BeKTOD (PYHKIIUSIAADAND.

FOxopuparu (2.4.1) TeHrAaMaHUHT €UHMHHENA

u(t) = Xcosy/ t (2.4.2)

Kabu KYPUHMIIAA M3AAAMHES. By €PAd, A HYU AOVpaBuit
yacToTa ael ataaub, X BerkTop oca TeGpaHmul NIarRAH
AEMUAAAM. ATAD (2.4.2) HI B& YHHHT BKKHMHYY TaPTUOAH
xocuracwau (2.4.1) ra xyHcak, KYHHAAGrMHU XOCHA
KHAAMH3: (A-X-B)-X=0 (2.4.3)
By TeHTAME X BeRTOPra HUCOATaH YU3HKAU OHD
MPMHCAW arTedpavik TeHTAaManaD TU3uMH 6yand, X=0
YHEHD €UMMM 3KaHAWIM paBLIaH. AeKHH, y edrmM Ou3
YYyH aXaMISTTCU3 €4UM [THHE TPUMBHAA UM}, YYHKH Oy
xoaaa u(t) =0 6yraau. MabayMxy, arap (2.4.3) THUSHMHEHT
ACTEPMHHAHTH HOATE TeHr GyACarnHa, sSTLHY,

a, 2'bu @, Rbm . q"_%'bln
_?Lb : 1T T “—Rb“

A-A-B< G, 21 0y, —Aby, 4, @,
qll —mn] q12 - 7\blﬂ e a‘m _?Lbnn

" kabu 6yaca, ¥ TPUBHAA GYAMaTaH eUAMIa 3ra GYAQAH.
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Tawpuch. TpHBUan OYAMAraH euMmra ara Gyaran
(2.4.3) TenrAaMaHU KAHOATAAHTHDYBYH j HUHT
KIHAMATAAPHHN XOC KUHMATAGD Ba YAApra MOC KeAyBUYH
X BEKTOPHHK 3Ca XOC BeKTOpR Ael aTards.

AeMar, MAallHHOCO3AMK KOHCTPYKLHMAAAPRH BA
KYPHAMAAADH SAEMEHTAADPUHUHT TeODAHHIIN XaKHAaTru
Macand YH3HKAY aATeOPaHMEI MacardaapruaaH OuMpHra
KeATHPHAAMD euHAap 5KaH.

Arap (2.4.4) AeTepMHHAHTHH XHCODAGD YWKKACA,
A Ta HUCOaTaH n-papaskaru aarefpank TeHraaMara sra

By AaMHu3, SBHE

¢, A" +c, A" +e, A 40 A +e, =0 {24.5)

Ba Oy TeHraama (2.4.4) aAeTrepMHHaHTra MOC Oyaras
MATPHUAHHHT XOC KUWMATAAPHMHM 3HUKAZL VIVH
TABCUMPUH TeHrAaMa Ach I0pPHTUARAH.

MAaBAYMKHA, N-AAP’KAAM KYOXGAHHMHI 1 Ta
HAAVI3AADH MaBXKyp O¥amb, yarapaaH adpumrapn
KOMIIA®KC COHAAP XaM OVAHIUAMKAADH MYMKHH, AMMO,
A pa B marpuarap CHUMMETPHK MaTpPHIaAap OVACA, THHH
arap A=A’ sa B=DB" xabu mapTHu KaHOATAGHTUPCE, ¥
¥0AA3, YH3UKAYM aATe0pa KyPCHp2H MABAYMKH, Gapua n
Ta UAMA3AAPHEHUHT XaMMacH XaKUKUAH COHAAPAAH nbopar
G¥napH. XyaaH aHa Iy XOA MAIIHHACO3AMK
MYXAHAMCASPM YUyH MyXMM aXaMMSTTa 3TaAUD, UYHKM
Maccanap XaMAd MyCTaxKaMAMK MaTpULAAapH DyAraH
A Ba B maTpunarap Xap AOMM XaM CHMMETPMK
MaTpHLIAarAp OYAdAH. YHAGH TAWUKAPH ¥ MATPHUAAAD KYTI
X0AAADAA MyCcOAT AHMKAAHTAH M&TpI/II_IaAapHH
uthopanraiiam,

(AX. X]20 BXXjz0vX =0 X eR" 6y  epaa:

Y. X)=9,%, +¥,X,+. 4V, X,.
By xoaaa (2.4.5) Terraama MAAM3AAPUAQH fupopracu xam
MaHpuH coaap 6¥amaniay,

DHAM XOC BeKTOPAAPHH AHHMKAAI MACAAACHHM
KypHuO yTamus.

Xap Oup Kl{f =1 Il) xac KHHMarra (A-A,BjX=0
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KaGH TeHTAAMAAAp THAMMUHHHT TpubBuaa Gyavaran X,
eUMMHA MOC KeAapH. By THU2KHM ABTE DMHHAHTH HOATE TeHT
OVATAHAMIM VYYH YHHHT TCHIAAMAAGDH ODACHAA Y3apo
YU3HKAH OOFAAHMII MaBXKyA, AbHU, yAaapAaH Oupu
KOATAHAAPHHKHT YH3HKAM KOMOMHAUMSACHAAH HOOpar
OVAraaM Ba Wy cababau xaM yuHM Tamaad obopuin
MyMKHUH Oyraau. Hatumaasa, X, BeKTOPHHHT TaLIKKA
sTyBYAAdpHA OYAraH HoOMabAyMAdpra HucGaraw (n-1)
HOMaBAYMAM (n-1}Ta UH3UKAM aaTeDpanKk TeHrAaMasap
TH3NMUTA 2ra OyramMu3. Y epaa X, BEKTOPHHMHT HOMATAYM
TANIKAA OTYBYMAAPWAAH OHMPHUHM HXTHEpPKUH DABHINAA
TaHAal oaul, GOIUKAAAPUHH 2ca KOATayg (n-1) Ta
TeHrAaMarapHY edud roraMui. by Reartupuarag
MyAOXa3aAapAaH KYPUHANTHKHY, XOC BEKTOPAAD Y3rapMac
KYTIaNTYBUM AHRKAUTYAA TOGMAAD SKAH, ALHM, X BEKTOP
TAINKHA 2TYBUMAADPHUHUHI COH KHUMATAAPH yAadpaad
OUPHHKHT WXTHEPHMA paBWIlUAa TAHAAHTAH KWHMAaTHra
Borauk, 6¥aaar. KVHHAa KeATHPHAAAWMIAH MUCOAAAD
TUMCOAMAR IOKOPHAATH Macararapry GaTtadCHAPOK GasH
ITAMHS.

t-mmcoa. Yayuauru [, xecum osacu F Ba norod
Maccacy ¢, OVAraH 3pKMH cTep)eHb OyHaama
Tebparniag SYACHH (1-pacm},

" o iy U (3 (1 &
Sy h_?—-tg_
L » ]
{1-pacm)

Arap CTePXEHHHU | /2 y3YVHAMKAATA MKKHUTA
OVAGKKA @KPAaTCar, y OVAAKAQPHMHT Xap 6upu
CTeP3KEHHUHT VK HYHaAIIK GYUAGS CHAKUILE MYMKIH.
By AyCcHHA OAMHIAH MOAEA YUTA 3PKUHAMK Aapaskacura
ara 6yaaam, serin uft) = {u, (), wit) w,y}.
MacaraHHHT MyCTAXKAMANK Ba MACCAAAD MATPHLAAADH
3ca -
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EF 1 -1 0 12 I 0
qln
0 -1 1 0 1 2

xabu KypuHHAapra ora byraan.

Maskyp Macasd yuyH 83maraH {2.4. 1} TeHrAaMaHuHr
euuMy (2.4.2) Aex KYpHBMIIAR M3AaHaAM, Gy epad X vu
3ACMEHTAAH NOOpaT YCTYH-BeKTOPAUD. Arap {2.4.7} AapHu
Hazapaa Ty, (2.4.2) Hu (2.4.1) TeHraamara KyHcaxk,
KyHHASTH XOCHA DYAaAM:

-t 0 2 1 0 X
2EF Aq.t :
el 2 -1 - 4 1px,b=0
{ 1z 1 :

0 -1 1 0 1 2 X,

Oxwpru teHrankHu (2EF})/ | ra 6Vaub mooopud, k =
(q,,/ *})/(24EF) xalu Gearmaan KUPUTCAK, KyHUAAIHATa
sra GyAaMU3!

-2 -tk 0 ) (X
-~k 20-2k) - kX =0 g
0 —{l+k) (1-2K)

By TuspMpUHT TpHRHaAa OVAMAaraH edWMuHK TOTMIN
MAKCAANAA VHHHT ACTeDMHMHAHTHHE HOATA TOHTAALITHPHD
HOMabAyM k ra mEucharan Tesraamara ara Gyaamus:

(1-2k) - (1+k) 0
-{1+k) 2(1-2k) -(+k)=0
0 -(I+k) (1-2Kk)

éxu k(1-2k)(k-2) = 0. By Tenraamanu equt, k=0,
k,=1/2 Ba k,=2 AapHH XAMAA YAQPra MOC KeAyB4YH

A =0, 4 =(2ER/(q, 1), 4 = (48EF}/(qm! ) AapHn

TOTIamMII3,
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SuAM Kk ;i ko k4 AQPTa MOC KEAYBYM XOC BEKTOPAAD
OyAran :

Xy .o Xy
X=X Xy =X X5=(Xy
Xis X Xaa

Kab# PeKTOPAAPHUY aHHKAINMMS,
Arap (2.4.8) Tnaumpa k = k, =0 aeb oacak, y Xoapa |
V TH3UM '

1 -1 0) (x,

-1 2 1] x,[=0

0 -1 1/ ix,
KYpAHHIIAZ 6YANOG, YHAQH 9Ca KyHHMAATH THIUMHH XO0CHA
KHAAMU3
| (%, =%, +0-%,;, =0,

- X, +2X, -X;5 =0,

0 Xy =Xy + X3 = 0.

TusuMpa X, =1 2eb rabya KuACaK, ¥ X0AA8 X, =1 Ba
X,,= 1 AApHU XOCHA KUAaMH3, AeMak, k = k,=0 xoc
ruiimarra X, = (1,1,1)T kabu X0 BEKTOP MOC KRAAD 3KAH.

AlHaH 10Kopuaarura yxuwanl, k= k,=1/2 Ba
k = k,= 2xoc kuemaraapra X, = (1,1-1)" Ba X, ={1,-1,1)7
Kabu XoC BEeKTopAAp MOC Keaaad (Gy MacanaHl XaA STHII
KITOOXOHAEPra XaBOAA 3THAAAH).

2-MuCcOA. YayHaurn | 6yan6, uetHpa Maccacu M, -
GYATaH IOK TYTIAGHTAH KOHCOA TYCHH STHAMA TEODAHHIIAA
G¥acun (2-pacm).
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Tui'::.o . .

1 Hé%
| - My,

2 I J

2-pacmM.

=
H
\.o\. .

. TYCUHHY MKKUTA 3DKHHAUK AQP&sKara sra KUAnG

- MARAAAQALITHPAMME Ba IOKHHHI YMYMHUH MHEepOHA
MOMEHTHHH HoAra TEHT Ae0 Kabya xuaamus. By epparu
MYCTaXKaMAHK Ba MACCAAAD MaTPHLAAAPH KYHHAAIIA
E3HAAAH:

2EJ[6 —33J _q]_nz(ﬁ('13+35y) ~111)

A=y op 2108 -1u 207 )

By epaa J, KeCHMHHHT MHEPLMA MOMEHTHHH, (_
TYCURHUHT norod Maccacusd Ba y = Mf{(q, /) sca ok

MaCCaCHHUHI TYCHH Maccacura OyaraH HHUCOATUHU

uhoAANATAH.
KapaaaéTtraH Macaaa y4yH Tascudpui
TEHTAAMAHUHI KYPHHUIUM KYHHAArdya €3HAaAH:

351 +12y)k? ~6(17 + 70y)k +3 = 0. By epaa k OpKaau
(qml “,1) / (420E7} Kabu YAYOBCH3I MUKACD OEATHAAHTAH.

Arap y=0 Byaca, k, Ba k, X0C KuiiMaraap
AHUKAQHCHH, Mapot: k,=0,02972; | ,=2885
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2.5. MATPMUAAAPHUHI INAPTAAHTAHAWUTA.
EMOH IMAPTAAHTAH YM3NKAM AATEBPAUVK
TEHTAAMAAAP TUSUMHU

Un3nukAu asrrefpank TeHTAGMaAap TH2KMMWHUA
YMYMHUIH XOAAQ €HUIIAMK, YHAAQTH HOMABAYMAAPHUHL
COHU XaTTa MUKAOpAa GYarananry cababau akua xuiine
MyaMMonrapaas OMPH 3KaHAUTMHH OH 3 I0K)PHAS KYPHO
¥ITaH 3AUK. Macaaal, arap TU3HM [ayCcc yCyAMAA
eynAdAHTaH OyAca, ¥ epAd SIXAMTAGIE XaTOAHKAR S HHUAT
pyi Oepruid TabUEE Ba Oy XaTOAMKAAP TYHIAGHUD,
OXUPrd HaTWXaHu O0y3ub KYpCaTHIIN MYMKHH.
XEKIKITH oM, KYHHARTH HXNH ZOM2BAPIAH HXKHTE
YH3KAH asrefipavK TeHTAAMAaAap TH3UMH

{Xl +X, =],

X +{1+e)x, =1 (2.5.1)

KapaAaérrag OVACHH., YHHHT ¢« (0 MapTHH
KAHOATAAHTHPYRUM aHMK eyumM X =1 Ba x,=0 xabu
6YAapKH. AMMO OV TH3MMHEHN laycc yCyaM 6uAdH
edNAANIaH OyACa {AXAHTAAL XATOAMKAAPHUHM
seTROOpTa 0AKD), ¥ XDARE:

X, = (e +8,)/l8 ~F,), X, =5,/1+8,) (2572

'Aap xocun 6yaapu. by epaa 8,,8, 8, Aap SXAMTAMII
xartoarkaapy 6yaub, yrap 3XM XOTHDACHHMWHT
GYFTUHAAPHAGTH COHAADAMD.

Arap 3,85 ¢ cOoHAaap Oup XuMA Taprubaaru

corrapaan ubopar O6yacarap, y xorpa, (2.5.2)
dopMyaarap éparamMuaa XHcoGAaHAAHTAH X, HHHI
KUHMATH, X,=0 aHMK euMMAAH McTarraHva (hapk
KHAWIIAKTH MYMKKUH (3-pacMad THU3MMHHHT Ipadrk
YCYAMAG SUMAHIIM TacsupAarTrad). [HyHHAMEK, £ Kiupk
COH OYAND, TEHTAAMAAAPHUAT KOSM(DHUUMEHTAADH BXH
0304 XBAAAPHHUHI GepPHAMIIAAPHAA XKaM KUHHK
xaroauxAap Dyaapuran OYACa, yAap €UUMAG SKHUAAHH
XaTOAHRAAD 103 Oepuiuyra 0AHO KeAHIIH MYMKHH.



ar X

| (3-pacy)

SIXAMTAAIT XQTOAMKASPH XaMAQ KOKOpHAa HaéH
| 9THATAH XATOAHKAdpra Hucbaraw Kysatuarad Oy
HODAPKAPOPAMKHN, € KHYMK COH OVATaHAd, 3-pacMpa
TACBYPAAHIAH TYTPHU YM3HKAAPHUHT KAPUHO T1apasien
IKAHAMKAAPH OGHAAH TYIHYHTHPHIN MYMKKH.

Bupu (2.5.1) TH3IMM acOCHI MATPHLACHHUHT XOC
KHHMATAA PUHM TOMHII MACAAACH GHASH MIYFYAAIHAMMIS.
- Iy makcapaa, acocrit MaTpria A ra acocaH,

1-2 1
1 l+e-2
HM &340 OoAAMKM3 Ba YHH COAAAAAMITHPUD,

det(A ~ AE) = ={1-2P +e(l-2)-1=0

A —(2+ )k + ¢ = 0 KaOu TaBcUdMIl TEHIAAMAEH XOCHA

KMAQMU3.
Tascudimit TeHrAGMa MAAMSAAPU

1 3 1 '
X :1+E~—\14+s‘, }LQz1+-s~+—-~f4+.s2
. ! 2 2 22

{2.5.3)

AAPAAH KYPUHAITHKH, arap g — 0, yAapra Moc GYarad

€
XOC KUHMaTAap A, = 7Bk, = 2 aap 6%aub, & /a, - 0.



Tampud). Arap un3ukau arrebpPaUK TEHIAAMAAAD
THSMMHEWHI aCOCHH MATPHUECHHWHT MHHWMAA XOC
KUHAMATH OMAaH MAKCHMAaAa XOC KWFAMATH OpPacHAATH
HucBATHY M(POAANOBUN MEKAOD KHYKHHA COH ByACa, y
THU3UMHI XaMAd aCOCUH MATPULAHY MOC DAaBMILIAA EMOH
IIEPTAQHTAH TH3WM XaMAd MaTpHIa AeS FOPUTHAAAK.

Papas KUAAMANK, N HOMABAYMAM 11 Ta arreOpank
TEHTAAMaAdp THU3MMUHUHI aCOCHM Marpuiacu A
CHMMETPUS BT OYACHH, H‘I;-HI/I v 11 ta GUp-OupHra GOrAuK,

Byamaran K, (i=1n) XOc BekTOpAapra 3raKy, y
BEKTOPAAD ¥3 HABOATHAA DasHC BeKTOPAAPHH TALTKKA

)

CEEX] Ill'l

sraau. bomka Gmpop [ = {4, y GasmcaaH K,
Basncra yTaLm Oollika Gupop V MaTpHild OPKAAA aManra

OIIMPUAAAH, SDHHHU: V:Kizvij?;. Y xoapa A

MaTPHL@EMAr K, Ga3ucaarst KypuHHLIIM A' — VAV~

kabu 6yaapm. Ly cabalpan, A Ba A’ MaTPULEAGDHUHT
AETEPMHHAHTAADH GHP XHA GVAsAH:

det A' =det V-det A -det V! = det A,

AernH A MaTPHULIAHUHT I_{i X0C BEKTODAAD DA3NCUAATH

KYPUHHINY AMATOHAA IDAKAAA OYAHO, yHuHr 601
AMATOHAA 3AeMEHTAaDH X0C COHAAPAAH HDOPaTAKp.
HlyHMHrACK, A Marpyila €MOH IUAPTAAHTIAH
marpung GYaapurad Gyaca, YHHHT ASTEPMUHAHTHHEHT
KMHMaTl XaM KHYUK OYAHG, TeCKapu MaTpHILIa
SAEMEHTAAPU 3Ca KaTTa KMPMaTAapaad nbopar Gyaaam,

swan: AT = A/ det Al By epaa, A, rap opraau A

MAaTPULIAHWUHT SA€MeHTAApHra Moc O¥araH arredbpaux
TYAAMDPYBUHAAD Oearnaanrad. UIyHUHT yuyH xam
TU3MMHEUHI O30A XaAAAPVAATH AXAHTAALIAAD
HATMKACKAA pYyH DepapuraH XaTOAMKAApD (vAap
KaB49arkk KHYYK OVAMAcHHAap) ra eUnMAd XaM KaTTa
X¥ATOAMKAAP MOC KeAap 9KaH. _

Arap (2.5.1) TH3UMHKHT aCOCHH A MaTPUITACHHMHT
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A@TEPMHH&H'ITI £ I'a TeHr sxXauaniria Q‘LTHSOPI‘G OACAK,
VHMHI TeCKapu MaTPHIIACH KYHHAAIMYA E3UAAAM:

l+g? —g
()

-8 £
(apa3 KuAaMARE, (2.5.1) THIUMHVHT 0304 XapAapH
- TakpHGan Oepuarad OyACHH, ABHU, MACAAAQH,
b, = | b, = 1 kafu 6YAcCHH. ¥ X0AAE TUSMMHUHI €4HMU
KyHHAQrHya 83uAaaM:

et g by
X:A"B=[ )[ J (2.5.4)
-t g b,
By (2.5.4) Aan RYpHHAAUKY, (2.5.1) TU3WMHUHLD €4HMU.

e - O Ag 0apRapop 3MAC 3KaH.

MyXxaHAHCAHK KOHCTPYKIHUAAADPH Ba
KYPHAMAAAPHHMHT KYITHHA MACAAGAADH MATEMATHK
JKHUXATAAH &MOH UIAPTAGHTAH HH3UKAM aarebpank
TEHTAAMAAA] TH3HMH OPKAAH MOACAAAIITHRHAGAH. YAAD
layce yoyan kafiu yeyanap Guaan eunnaapuran 6yaca,
SAXIUH HATHKAAAPTE 3PHINAE OAMACAMFHMHIHHE IOKOPHAR
Kypu0 yrran sauk. Ly cababpan, SXAUTAALI XAMAA O304,
XaAAaDHMHT DepPHAHIIAADPHMAArY XaAaTOAMKAADTA
KapaMacaaH, yaapra Hucbartan Oaprapop Oyarad
YCYAAGD €DAAMMAA TEHTAAMAASD TH3WMAAPHHH £YHLI
MYXHM axXaMMAT Kach sTapM. AHA MIYHAGH YCYAAAD
CHpacura HTepanMsa YCYAAS pHHH KHDPHTHIL MyMKHH.

2.6. UITEPALIAA YCYAAAPUHUHT YMYMUWUK
TABCHUDAAPH

UM3MKAH aAreOpanK TeHTAAMAAAD THIHMAADUIH

Y KapaéHUAATH XU CcoBAAIIAAPHUHT

0apKapoOpAMKAAPUEH TABMHHAAILL MyaMMOAADKEHUHT

XAA KMAMHMIIM MYHOCAOATH DMAGH BYRYAra KearaH

YCYAAAPAAH 23HT KYI TapKaATaHW UTepalus
YCYAAQPUAKD.

Marsaymrn, AX =B KaOH TeHIAaMarap TUSHMUHH

fa e |
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UTepalus yCcyarapy OHMAAH €yyml, THIWMHUHT
H3A8HASTIaH aHMK ednMH X ra AKMHAATyBYY GYASAUTaH
Xy B K ooi KabK HTEPALMS KETMAa-KeTAMKAAPHHH
KYPHIll JKAP&EHUTE aCOCARHTAH 3AYH, Xap 6up Oyuaait
YCYA Y3UHEHT ITYHAQH WMTEPAUMT dopMyAacu OHAAH
raBcutAaHaANKH, ¥ HasOaraary X . Takpubui
KHAMATHMHI ABBAA TOIMATAH TaKpuOuz KUEMATAAD
OPKAAH XHMCOOAGHHILTA HMKOH ﬁepaAH. 3Hr COoAAR
xoraTAR X, | HE XHACOOAAUl YYYH dhakar GuTraruHa
asBasTH X, wrepanuira Qoiaardnyaeal. ByHH 613
OKp KaTAAMAY EKH HKKIT KATAGMAK Yeya aAel iopuTamMus
BA Y yUyH HT€Paura GOPMYAICHHH KyHIAAIYYA IIAKAAR
E3HLI KaOyA KUAMHIEH:

Xk+] -X

B “+AX, =B (2.6.1)

Thel
Ey epaa: B- épaaMuM Maxcyc MATPHria, T, “MTEPALHA
napaMeTpAapuarp. YAApHU 6u3 3Hr AXIOH
' AKMHAAMIWIMAMKHHE TabMHH 3THMAMK MAaKCajpHMAS
MAabAYM Tap3pa TaHAaMMM3. Macaaan, (2.5.1) TH3MM

yuyn (2.6.1) dopmyra B=E Bs ¢, = xuaub
TAHAAHIaHAd KYUHAArH KYPHHHILTY sra Gyraam:

X =x —Bx + x5 1),

x¢ Y = x B+ (I+gx - 1), 262)
Lyrprnex, ¢ =1/ B 266 0136, Hoyperyny sxrsaarmmm

cuchbarupa x!” = 098a x}’ = 0 AapHYy TamaaiMua.

Ky#npary 2-)xapBanpd, BePryapaH KefinH 9 7a
HIIOHYAM PAKAMAAPra PHIUUIRANK YIYH 3apyp
OyAaAuran WTepauusrap COHHHMHI HTepPAIHs

napaMerpu p AaH OOFAUMKAMIH KeATHpUATAH.



2-3xappaA

B HTEPATIVSIAAD COHHM HTeDALIFSIAAD
COHM
maHbHi | YIOKAAIIYRUMANK 0,6 133
07 VIOKABUYEuMAUK | 0,5 - 53
0,65 275 0.1 200

By xapBaapaH Kypuuantuku, p =0,7 Gy¥AraHaa

UTEPalyA Y30KAAYRUM 6YAu6, f =0,65 6}”&\raﬂga aca
9 Ta MIICHYAN PEKAMIa IPHILIKITANK YIYH MOC PaBULIAA
atiry 53 ta Ba 200 Ta urepanmsgsap Taral 3THAAD SKaH.
Tarpxupaaiu A03uMKY, {2.6.2) Kaliu cxeMa AKMHAALIYEYH

OYAMIIANUTH YUYH B2/ +4,) wapT

Da)KapuAMIIAWIH Kepax. by epaary A, Ba A, AQPHHHT
KuAaMarAsapu (2.9.3) ka0 ¢opMyaasdap OPKarH
xvicobranapr. TeRUMpUIH KUPKHE 3Macky, By I1apTHY
p =07 kanocarranTupmacaal, f=0,65 Guram p =05
AQp KaHOAaTABHTHPAp 3KaH. IOkopuaarn MHCOAAAH
Icffpnﬂﬂn'mxu UTepalHsIAApEHMHAT  COHU  §

NapaMeTpHUHT TAHAAHMILHMTE eTapM-{ Adpakapa BOTANK,
KA.

OHam (2.6.1) Aarg UTEpalKa TAPAMETPAAPH Ty,

AGPHHHT 3HI MAKGYA TAHAGHULIN HASAPHSICHHNE YMYBHER

x0AAd DaEH 9TaMH3.
Taspug. bupop X BexrTopHMHr HOpMacH AeG

%] = ],Zxa Kabu uopara alrHAaAL.

Taspudra Kypa, y xoana, Gupop X sa Y kabu
BEKTOPAAD CpacyAary macoda



p(X,y) = ”X“IY"= \/ ;(Xs —Yi )2 lsaﬁg copmyaa 5m

AHMKAAHAAH.
Ky#1uaary MpoaarapHE Xap Aoum YpUHAM GYACHH

Ae0 dbapas sramus: (Au, V) = (0,AV),(Ay,u) = 0,
(Bu, V)=(,BV},(Bu,uj >0, (2.6.3}

BHpOp HTepanus YCyAH KYAaanub, Xy HBHT X
ra SKHHAGWHIDAMIHHE XOCHA KuaauK Aeb dapas

KUAGHAMK, STHHM: gg}} Xy =X EKR

p(XM,X] = me - X" = 1!(};9“" —xl)2+.,_+(xn“‘*” ﬂxn)Q =0

By epaaH XYpHHANTHUKH X,,, ReKkTopAap KeTMma-
KeTAMIHHUHI X BEKTOPra SKHHAAWANTHHHMET 3apYPHil
Ba €TApPA¥ IMAapTAapu OYAMB, yHM TalUKKA
ITYBUMAAPHHUHT ARHHAAWMIUANKAapU xucobAaHap
‘OKaH, SHHH! .

. (k+1) _ T

i =x,, (1=13).

Arap XK urtepauust OHAan X aHHMK €4UM
OPACHMAATH alirpMa (YHU XaTOAMK aefi aTanaaM) HE Z
aeb Gearnmnacak, y epparm X, =7, 4 X uu sca (26.1) ra
KyHCaK, ¥ Z, XaTOAMK YYYH. KYRuaars KYpHHMIIAZ
HICPRRUHR GOPUYARCHEE XOCHA KEAGNMH3:

B(Zlul - Zk) T = —AL Z,.
By epaau '
 Zya =Zy 2 BTAZ, (k= 0,n)
HY EKH
Z,= Zu"(E - "".|B_‘A )’ )



AAPHH XOCHA KHAGMUAS.
By epaa:
- -1
T, = ]l'I[E T,.BA).

j+l

HopwMa tylryHIacdaaH (oraaranud, KyHHAArHHN XaM

' BIMII MyMKHH:
sz ” < NTk“'NZO” S

Maspaymky, arap (2.6.3) kabu Hdoparap YypPHHAHA
6yaca, y xonpa A Ba B MATDUIIAABDHVHT MaKCHMAA XOC

KupMaraapwn Guaad yAapHUHT HOpMarapu JAl Ba |B|
Aap Bup xun 6Yaap saH,
Arap C =R'.A Ael OeArmaall KMPHTCAK, V

xospa T, kynxaa C ra wucbaran (k +1) aapaxanu
Byaran T =P, (C) rymxaaum BPOA3 DTAAM Ba YHUHT
Xoc Ku¥Maraapy P,(A;} coHAapaar ubopar OyaAub, y
epaard A(i=1K) Aap 2¢a - C MaTPHIAHKHT X0C
KHFMATAAPUAUD, ALHH,

C+2,)-X, =0 éru (A+1B) X, =0, (i=1N) (26.4)

By epparu N, kaparaérra (hazoHuHr Yauosu 6yaub, y
aareBpadK TEHTMAAMAAAP TM3MMHHMHI COHHIA TEHT

Gyaand. JHAH [T, HE OCOHrEHA XHCOGAANI MyMKKH:

(o = LN,

"T;Jl = n}axLPk
 Tabuuiikm, 1,, NapaMeTPAAPHK TAHAALI

- . 3
Ky#tupaTs wapr MU0 max Pl G=1N) ;265
ra Gyhcyrmim kepak, Oy epaa v, >0, vy, > 0 aap Moc

paRUilAd IOKODHAS KEATHPUAraH {2.6.4) MacaraHWHT
MUHKMA3A Ba MAKCUMAaA XOC KMHMATAAPMAHP. By epaaru



max|P,| HHHr MHHMMYyMra SPHUIMIDAKIY YIyH P
KyIxaa 6unan (k + 1) papaskaan Yebrires k§r<aau Gup

X¥A OYAHIIIAMITH Kepak. Y epaaH 36&, Tj IApaMeTpiaap
KYRHAATH (DOPMYAS OPKAAY AHUKAAHAAM:

& = 2/ Uiy, + 12} (v2 = )05 (25 D)

by epaa k xaparaéTrad IJURAAATH TRRALIHIAAD COHMHY
upoaa 3Tapl. OAANE UTEPALIFA XOCUA DYAMIIANTH .
k=1 6faumAnry Kepak, y xo0aaa, (2.6.3) aav
KYHHAATMAGDHH 831U MyYMKHH DYAQAH:
T=2/y, + ¥ Y1 =R Y2 =R

Wyaaar KuAnG, uTepalys NapaMeTPAAPHHUHT -
TAHAAHHAMIUN MAaCAAaCH aHyarHga KUHHE Macaia
SKAHAHTIHra HINOHY XoCcHMA KuaauKk., Ly myHocaBar
OuAaH xucobaallAappd HTepalHst NapaMeTpAdprHU
KYTIHHYA IMIMPUK KUAKD éky Gommka Oupop HyAa Duaar
TAHASHAA.

Kyinpa urepaliufl yCyAArapHARH UKKHTECHUHH
BaéH sTaMu3s,

2.7. OAAMVI UTEPALIUSI YCYAL.

Qapaz Kyuaakiaukks, sHa (2.1.1) éxn (2.1.2) xabu |
TeHrAAMAaAAP THIUMU Kaparadrrad Gyaud, yHUHD A
acoCHH MAaTpUUacHparg 6oul AHaroHaA IASMEHTAADPH

a, #0(i = 1,n) Gyrcun, TuskMra TeHT Xydrn Cyaran
Ky#Hrpari
Xy + Xyt 4o, X, = Bir
X? + U:QJX]+...+{I,2an = [32[ .
.................. (27.1)

Xn +ﬁ'nlxl+”'+u’nnxn = Bn

TH3UMHMN €3amMus. By epaa:



ﬁ]- :b r'a]-i-, (I.u =C£u /aii, o -—'0'

Arap
Cpyp Gy . Uy, B,
Ggp Cog .« Qgp B,
o= B =
Ty Spz e g _ {311 )

Kabu GeArnAaniAap rmpl-rmmca; {2.7.1) T3uM Kynmarn
KYPHHMLIAZ B3MAAAK

X 31_ G Gz .- Oy X,
| %2 By Oy Qg oo Qg | | Xy
T L 2y
'l .
X, Bn- \\anl Caz v gy Xn

Marpuuasnit akaaa sca
=p-aX
_ Orapraarrn (2.7.2) TH3HMHE HOpPMAA LUAKArE
- KeATHpHAray TH3IMM Ael arafiMH3 Ba YHH KeTMAa-KeT
. AKHHAALTUILL - YCYAH GMAQH eyaMus3.
HoauruK SKUHAAUTHINAKK CHATHAA 0302, XAAAED
YCTYHRHH KAOYA KHMAAMU3, ALHA

x¥ B,

XEE] Bz
| (2.7.3)
x0) A\,

Bupueyn, vKKHHYY Ba OOIIKA SKHHAAITHITAMKAAD
VIVH KyHHAQrH YCTYH-MaTPHIAAAPHH TY3aMH3:



o
X BJ Oy

| :
% B Byl | o
-8 HwpuUuHUIHU
Wy '
X“ y 35 Dt‘nl
HEKHITAQITHIIAME
2 1
x! ! Bs Oy e ) (x|
2 1
‘ X[Ql B2 Gy e Oy X[Ql
. HEKHHYY
2 k
Xlnj Bn Cpp ver Ogp XL.]
AKHHAQILHLIAIK

BA XOKA30 LY Tap3Aa AABOM 3TTUpPaBEpPaMKa.
YmymaH, (K + 1) AKHHASUIIIHIIAMKEN
Xl =g g X (2.7.4)

kabu opMyaa GyiNua XHCOGAAHMuUA,
' ATap o MaTpulla 9AEMEHTAAPH YYYH KyHHAArH -

Z:IQUJ <1, .zn::

1IapTAapaas Onpoprack Saxkapuaaarras 6Yaca, X xap
kKanpal OOIAGHTMY BEKTOP GYAraHaa Xam ureparnus
JKapaény TUSHMHMHUHT aHHK e4MMHUra SKAHAALLYBYH
OVAMINAUTHA Ma&BAYM DAH, SHHU:

im X% = X, (2.7.5)

ke

af <L (.j=Tm)

LIy 6uaan GUprarukag, (2.7.4) urepauys KapaéHHHKHT
SKMHAAITYBYHMANTY o MAaTPULAHVHT HOpMaAapH OuaaH
KYHMVAAIY MyHOCA0aTAGD OPKAAW DOFAGHTaH, ThHH, arap

e - 3ol <1 foof - max S <2
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cKH

Kaby mapraapaaH Gupopract OaRapHAaAMTaH BYAca,
YUIHKAN aareGpPamk TEHTAAMAaAap TUIUMHHHHT
!’ITEP&HPISCH AroHda evguMra ﬁK‘HHAaBjYB‘-IHAHp.

Arap ImX™ =X xagu 6yaca, 6y aummr (2.7.2)
TH3UMHKHT 4 MH Oyrapu, YYHKH,
lim XY = Bm{p - aX™)

- k=

AaH X = |3 oX HH €31 MyMKHH.
1-MHCOA. KyHupary TH3HMHH CAAHH HTGP&H{HH
YCYAHMA QUAMHK3,
8x, + X, +X; = 26,
X, +0%X, -X, =%
X, - X, +3%, = 7

Bupynt, TU3MMHM HOPMAA XOAATTA Kenmpa'zkﬁ?laz

= 3,25 -0125x%, - 0,125%,,
x, = 14 - 02x, +02x,,
X, = 14 - 02x, +0,2x,.

By epaa:

0 0125 0125 325
a=102 0 -02 B=|14.
02 -02 0 14

-BHAY SKHHAALIMUIIAMK LIAPTAAPUHY TeKUIMPaME3

4]



Jors] + Jouyg] + Jocsa) = 0125 + 0125 = 025 < 1,
|OL21|JIr [‘122‘ + |0¢23} =02+02=04<1
|°‘3!‘ + [0132| + |f133| =02+02=04<1

_ AeMax, TKUHAALUUIIAMK mapradapy Oaskapraap
- 3KaH, IMYHUHT YIYH HOAMHYH SKHHAAITHIIAKK CH(DaTHAA
KVHHAATUHE €3aMH3

x 3.25
XO = {xI9] =] 14 |
x 1,4

BHpUHUN BPAa HBKKWHYH AKMBASUIHIIAMKAAD 3Ca,
MOC PAaBHUIIAA KYAMAArHAYA B3UAAAN:

DY (325 (0 -0125 -0125) (325} [29)
xP|=| 14 |+|-02 0O 02 || 14]= 1,03J,
) 14/ L-02 02 0 14/ \103

™) (325 0 -0l125 -0129) (29} (2992
x| =14 ]+]-02 0 02 |-/103]={1026|,
=) 114 -02 02 0 103/ L1026

HuxoaT yunHIn SKUHAAIIHINANK YYyH 3Ca KYHHASrHEH
83aMH3:

X [325) [ 0 .-0125 -0125) [2992] (29935
@izl 14 |+-02 o 02 | 1,026} =[L0068}.
x5 14) \-02 02 0 1026/ . \1,0068

~ By epaan, x,=2,9935, x,= 1,0068, x,= 1,0068 rapuu Ba
yAapaaH 1072 aHuKAMK OMAaH X, =3, X,= X,=1 AapHH
XOCHA KHAAMU3,

2-MUCOA (MYCTaKIA EUHII VYYH).

Kyiupa 6epuaradt TH3WMMHHM FOKOPUAATM YCYA
6uray 107 KabKH AHHMKAHKAG eUUACUHH '
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7.6x, +05x, +2,4x, = 1,9,
2.2x, +9LIx, +44x, =97,
- 13x, +0,2%, +58x; = —-1,4.

>Kapo6: x, =0,236; x,=1,103; x,=-0,214,

2.8. 3EVMIAEA YCYAN

JeHASA VCYAH KEeTMAa-KeT AKHHAAUININAUK
YCYAHHVHT TAKOMHAASLITAH TypuAaH ubopat 6yanb, y
yCcyA  8paaMuaa X, HOMawAyMHUHT (kK + 1)
AKMHAAIIMIUANTHHRE XUCOCAAIAQ X, X, v X |
HOMA'BAYMARDPHMHTD aBBaa xucobaanran (k+1
AKHMHASLUHITAHKAAPHUAAH DOHAGAAHHAAAH.

AWTaMABK, fHa (2.1.1) RalK TH3¥M KapaAaeirad
OyAn6, VHIHI COCHE MATPUIIACUHEUHT apya AMaroHaA
SACMEHTAAPH HOAAGH (DapKAK OYACHH. YHH KYHHAATH
KYPHHHUIAAQTH HOPMAaA UIAKATA KEATUDAMH3:

Xy = B+ Xy 00Xy e Xy,

Xo =Py o X + opX, 0, Xy,

Xy =y F 0y Xy + UKy b0y X

o (2.8.1)
X =P T 0K+ 0 Xyt 0 Xy
6y epaa: B; = b,/ q, o; = —Q; /a;, a; =0.
TH3uM WAAHMIAAPHHHHAT fompaHFHY
axuHramrmankaapuan xX xP, x9  kabu

UXTHEpUR rapsaa Tanaad, yaapuy (2.8.1) THIMMHHHT
OMPHHYH TEHIAAMACHTE KYSIMU3, ¥ XOAAQ:

i _ Q) (a 0
X =By oy X+ oXy 0 X

Ba Oy OMPHHYU AKUHAAUIMIIAUKHH KEATHPHUO
TU3UMHUHT UKKMHYM TEHrAAMACHTa KYAMHUS, ¥ XOA NG

X3P = By + 0 X + @y xl 4 oy, x©

o
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BY XKapaéHHM 1Ly Tapspa AZBOM STTUPUG, OXupHAa
KYHMAAIHUra sra 6YAaMH3: :

y _ (1 ( 1 0
X =B, + o, x) + o %) +"‘+anu:4,1x§u)-1 XY

KellMH MWKKHHYM, YYUHyH Ba OGomKa
UTEepANUAAADH XaM Iy Tap3Aad Kypamus. Lysaai
KUAUD, X, MAAMBAADHHHT K - AKHHASNIHIIAMKAAPHHE
MabAyM AeD hapas KEaUG, 3edaeA yeyau 6yiia (kK + 1)
SKUHAGIIMMIANK KyUuAark Oopmyaarap Guaasn
KYPUAIAL

mr.r 131+Z'uuxlﬂ'f’

(k+1} (k3 (kﬂ}
x4 -]3,+ZoauxJ + Oy X,
g

............. {2.8.2)

XM =B+ Do, xM Lo, XM (k= 0n),

Arap ;}%ld {i=1n) gy ;’%fd (2.8.3)

kabu wapTrapaan Oupopracu Oaxapuaapuran 6YAca,
(2.8.1) TH3KMM YYYH KeTMa - KT SiKMHAAIMINAMK Ba
. 3emnpeA KapaCHAApU OOUIAGHFUY BeKTOPHM KaHAAH
TaHAaHMUIAra GorAMK, GYAMAraH XOaaa ATOHA @UUMTA
SKAHAALILYBYHM OVAaAMAAD,
Arap (2.1.1) TH3UM VUyH

a| > g’a{j‘

6yaca, (2.8.3) mApTHUHT GaXKapUAMINY, y TH3WM YIYH
KeTMa - KeT SKHHAAWHUWAHK Ba Selae;
JKapaéHAAPHHHUHT SKHHARUIYBYN IKAHAUMKAAPHrA TEHT
- KYUAUAHD.

l-MUCOA. 3edpea ycym OUABL KYHMAGTH THIUM
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EUHACHEH!

99x%, - 1,5%, + 26x, = 0,
04x, +136x, - 42x, =82,
07x, +04x, + F1x, = -13.

Eunn, TH3MMHM HOPMAaA XOATa KEATHPAMH3:

(10x, = 0+ 0.1x, + 159x, + 26x,,
20x, = 82 - 04X, + 64X, + 42x,,
ona = '_1[3 - O|?X1 - 0'4x2 + 2;9X3.

8KH
x, = 0+001x, + 015%, + 0.26x,,
X, = 041-002x, +0,32x, + 021x,,
x, = =013 - 007x, - 004x, + 029x,.

OXHprd TH3NM MaTPHIACHHHUHT KYPHHHAIIM:

001 015 -026
a=[-002 032 021
-007 -004 029

Kabu OyAranamra yuyyH (2.8.3)

WaPTHUHT
GaoKAPHAHIIAWIMEHA TEKIITHPaMU3:

oy = 001+ 015+ 026 = 042 <,

[
[
—

M- "M_“

ay) = 002+ 032+ 021 = 055 <1,

.Mw

1

iy = 007 + 004 + 029 = 04 < &
1

By epAaH XYPHHANTUKH, HTEpauMsa XapaéHu
AKMHAALUIYBYM IKAH. HOAMHYHM SRKAHAQAIIMLIIANK
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cuaTHA] 0307 XaAAadp YCTYHHMHM OAHMO, OHMDHHUH
SKHHAAIIAMKAADHH KyHMAArMda XucoBAaHMUS:
x{ =0+001 0+015 041+026 (-013) = 00953
x{ = 041-002 00953 +032 041+021 (-013}= 0512
- xy = -013-007 0.0953-004 0512+029 {-013) = ~01948
Ed Iy TAap3pa aaBOM ITTHpa 0O0pul® 60lUKa
AKAHAAIWIIAMKAADHY XAM KYPaMH3,

2-MHCOA, (MyCTAUA @UHLI YYYH).

Kyrraa Geprarad TH3MMHA HOPMaA KYPHHUILLITA
KeATHpUAUD, 3eHaea yCYyAM €PAAMHAR HTCpanusAap
KYPUACMH (DUPUHUM BPd UKKHWHUK SKUHAQMMITAMKAAD
OHAAH YerapasarckH),

76x, +09%, +24x, =19,

22x, +91x, + 44x, =97
-13x, +02x, + 58x; = -14.

apob:
x{ 019 | (x 02207 | (x{] [ 02354
x$' =] 097 | |xU'|=| 10703 |, |xP|=| 10085
) 014/ (xy) (-01913/ \xP) (-02118
3-BOB
MAKBYAAATUTHUPHIN MACAAAAAPVHI
COHAM EUHII YCYAAAPH

K¥n ysrapypud QyHEKUUSASPHHHL OHD KATOP
HapTaapra OYVACHHYBYK JKCTpeMyM KHPMAaTAapHHU
XMCOOAQIL MACAARCH, 0AATAR, MaKOyAAALLITHPHLU
Macanracu aAe0 nomaauaan. LllyHnraek, v QyHKISIAAPHE
MaKcap QPyHKUUIAAPH, LIAPTAAPHHA 3C3, MacaraHMHD
YEraparaHuIl IapTAaPH AeC JIODHUTHAAAM.

MacaraH, AOHUXAUHM MYXAHAWC ¥3 HUIMHY
YEKABHTAH MABXKY) UMKOHHATAAD Ba HOKyAAH
TACOAMDHA Ba3MATAAD AOMPACHAE BaykapuIuura TYrpH
KEAQAMKH, HATHKEAR ¥ V3 OAAUIA KYAUATEH MyaMMOHM
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XaA KPAHMIIAKTH YUYVH 3HD MaxGya ByAAapHE KHAKPHO
TOMaAM, OomKaya auTraHpa, y MakOyAAALUTH PUIN
macaracH 0MaaH IHyFyAAaHaau. Ly cababpaH xam
fapya MyXaHAHCAAPD XaMAA ACHMHUXAYUAAP YUYH
MAKOyAAAITTHPHIL MACAAGAAPH MyXMM MAaCardAdpAAH
XHCOSAAHAAM.

3.IMAKBYAAAIITHPHLL MACAAAAAPHAAH
AWPUMAAPHIHMHI MATEMATHK
MOAEAAAPHHHY KYPHIII

Kym xoarapaa, MAKOYAAALITHRHIE MACAAAAAPHHN
eUHIl KAPACHUAG HKTHCOAHE JKUXATAADHH XHCoOra
OAMII AO3MM Ovaapd. by V3 HaeGarnaa,
AQCTYPAAIITHPUIL MACABAACUHU EYHMUIAMKHHU TAK030
stapu. By yxuxaraap 2ca, Maxcyc OIapTaap
KAHOQTAGHTHPHUATAHAQ Ba AHMK MAaKCapAdp amaara
OIITUPHUATAHAA BHPOP MaCaARHM GazkapUIll VIYH MaBKya,
MMKOHHATAADAAH 3HT sIXIUM (QOMAAAAHMIN [MacaAaH,
XaPaskaTHH MUHUMAAAGIITHPHHI 6KHM MakcuMan gpoiaa
OAMII KaOuAap}) OUAGH GOFAMKAHD.

MacanaH, Xap X¥A KYPUAMA Ba KOHCTPYKIIHAAAD
AOHUXAABUITHPHAGETTAHAR, AOHHXAYHAAPHH IIVHAGH
KYPHAMAE Ba KOHCTPYKUMUAAAPHU OApIO 3ITHIIAKK
KH3HKTHPaAUKY, OHPUHUMAGH, YAAD XAP XHA KWYKH Ba
TAIIKKM Takcupaapra Oapaouman OyARIIAADH,
HEKKMHYMAAK 5Ca, YAAPra 3HI KaM XapaskaT capchraHrak
B¥AUIIT Kepak OGVAaAn.

MaxOyAralUTHPHUII €KW AQACTYPAAIITHPHII
MacaracH MATEMATHK XHXaTAaH Kyluaarmda
TabprPAAHHUIIK MYMKHUH, ABHH, OHPOPp Makcapa

byKipsicH |
z=Fx, X,¢.X,} =F{X) {311}

HuHr X; 20 ()= 1,—11) wapT Gaxkapanrasaa,
P (X, Xy, %, ) =0, (X)<b; (312)

Kaly mapTAapHU XKAHOATAAHTHPYBYX 3JKCTDEMYM
KMAMATAAPWHY TOIMHIL TaAA0 STHASAK. _
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Arap F(X} Ba ¢,(X) QyHRIMAAGP YH3HKAK
6¥acasap, (3.1.1) Ouaan (3.1.2) HH UYU3HUKAH
ASCTYDAALITUPHII Macaracy Aeb, ake X0AAa HOYNSHKAR
AGCTYPAALUTHPHIN MacaracH Aeb opuTHAaan. Makcaa,
dyurgugacy, (3.1.2) mapraap OHAGH OHPraAMrAS
KapanadTraH MacaraHMHT MATEMATHK MOASAMHH HOAA
3TAAH Ba ¥ xap OuMp MyadMsaH X0A YUYYH Xap XHA
KYPUHUIIAGPAG OVAaAU.

IIysaal KMAHG, HKTUCOAHET, KOPXOHAAAPHH
Gomikapuwl, Makbya AoHuXarawWTApHul, HwAad
YUKAPUITHH DesKarallITHPUNI, MallMHa Ba afnrapaTaap
EKH pAaKeTa Ba TAHUEpaAdpHM AOVMXAAAWTUPRNIL,
TPAHCTIOPT BOCHTAAAPHHUHT XAPAKATHHU GOLIKAPHIIL
XaMpd OOolIKA TYPAH XMA MACaAdAapHU euMIlAd
MaTeMATHK YCYAAAPHE KYAAQLD YYYH VpramHAaAHMIad
KapaéHHU MATeMaTHK MyHocabaTaap GHaaH nOAAAAIT
éxy DoliKaua afTraHAQd, v >KapaéHHMHT MATeMaTHK
MOAEAMHM KyPMII AO3HM OYAap JKaH.

Macaaas, Hiaal YMKAPHILHA PeKAAALLTHRUIIT

© XAKHAAMH MaCAAGHHHT MATeMaTHK MOAEAMHM KypHL
Kapaény Ouaan TaHUWMO YraiauK. by OraaH niuaab
YUKAPHI] OMHAAAPUHMET MakayM OHp pecypciapy
(XOMalIé, HLIYM KYJAApH, KEX03Aap Ba OOLIKarap)ra
ara OVAraH KOPXOHAHMHT TYPAM XHAAATKY MaXCYAOTAQD
AAad YHRApHIN PEeXACHHH TY3HIUI MACAAACH XaA
ITHAGAUKY, HaTIDKaAa ViU KOPXOHa 3HT KYI (POHAA
oAdamran GYAlAML

AnTaliank, KopxoHapa A, Ba A, xabu WKKM
XHMAAGIH MAXCYAOTAAP Taképaadasuras OyACHH. YHUHT
yuyd 3ca, B,.B,B, xuasrapaaru umaab yHKapHil
' OMHAAAPH AO3MM OYACHMH BA YAADHHHr KOPXOHAAArH

pecypcaapy MOC PasHUIAA BB, B, SHDAMKAADHHM TALUKYA
arguH. Ly Ouaar OGupraamkad, ifi=1,2,3) Xuaparu
fnaab umkapuur oMUAAapHHEET j (j=1,2,3) xuaparu
MAaxCyAQT Gupasrura OVAraH capgu a, OHpAMKAAH
uBopar OYACHH. MaxcyAoTHHHF Xap Onp Typura
KOPXOHAa MOC PaBHIUAA C, Ba C, CHpAMKAApAArM oiaa
oraar. Kopxona sur kyn (hoHaa OABITH YIyH Xap GUp
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TYPAATH MaXCYAOTAGH KaHYa OHPAMKAS TaUEPAAIIANTI
KEPaKAMTMHH 8HUKAALT Tana® aTuaAaau.

Macarauuur LIARTHHE 3 - JKaABaA KYPHHEHKLINAA
HPOAR STAMHI.

3-:KapBaa
Uiuaat 4sKapHLI MaxcyACTHHHT Hinaa® ylKaprin
OMUAADWHUHT XUANAPH pecypCAapPUHHHT
KHAAADH 3aXHPAAADH
A Ay
B, 2y 287 B
P By B oz B,
B, Gy, ap By
Donpa c] .,
Pexa ¥, p.

MacaraHuHEr MaTEMATHR MOAEAUHN KYPUII YUVH
KOPXOHA A, TYPAArM MaxCyAOTAQH X, OHPAMKAZ, A,
TYPAAIH MaxCYAOTAAH X, DBPANKAQ HIUAED YMKADaAUTaH
OYAcHE aef hapas KHAAMH3I. Y X0AAQ, MaxcCyaoT
OUpPAMTMHY TAMEPASILLL YIYH Cap KUAVHAAMIaH Nihab
MMKAPHIIT OMHANAPUEHHT peCYDPCAAPTHI XpCoOra oaran
XOAAA KYHUMAATHHH €3WIU MYMKHH OVA@AM, SBLHH:

Q)X +UpX, S8y,
o, X, + X, £B,,
Ay X, + X, By

pa Oy wmapraap MAXCYAOT TaHepaall yyyH
capphraHapATan viiAa® uMKapuil OMUAASRUHUHT
MUKAOPH MABJKYA PeCypPCAAPAAH OUIMG KeTMACAMIHHIA
vdopa 9Tapu. Arap A, TYPAQIH MaxXCyAaOT HUIAab
uyMKapuamaca, x, =0 Gyaub, aKCHHYA x,20 6frapm Exu
A, MAxCyAOT YIyH XaM MOC paBumpa x,=0 éxun x,20
ACHHALL MYMKMHAMD. YMyMaH, X, 20 xamaa x,20 ae6 ézpmim
MYyMKHH 3KaH.
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MaxcyaOTHHHT X, CMPAKTUHY COTHLL HATHWKACHAQ

C,X, X, A@H 3Ca CX, cJM QOAAA OAHHAAH, ¥ XOAAA

RATHHAN (QOHAAHE HOAAAOBUM (DYHKINNS, KaparadTran

MACAAGHMHT MaKCap QyHKIVSICHHEN BpCAA BTaAL, HATHH

z=F(x,, x)=cX, +C,xX, (3.1.4)

EYpAQRAK MACAAAHMHT ACOCHH makcapm Gyaus,

A, Ba A, MaxCyAOTAGDHM COTHIUARH OAMHAAMTAH

MarCcKMaa (oHaa XUCOOAGHAAHN, SHHY X, Ba X, AQPHHHT

WYHAAN MycOaT KUAMATAADUHM TOMUIN AQO3IUMKH,

F(x,.x,] mMaxcap QyHKUUSCH Y3HHMHET MaKCHMYM
KUPMaTHra maxz=maxF{xI,x?j HH KyAuparu

@ (%, %, ) = @y X, + X, B,

P,(X,,%; ) = Ay X +UypXy By,

@ (X, ,X,) =0y X, +UpX, < By, {3.1.9)
x, 28 x,20

YErapaAaHHUIIAAPAA IPUEIAAUTAE OYACHH.

By epaarm F(x,x,) Ba 0,(x,x,) dyHROUAAED
Y3uKAKM GYATaHAMKAADY YuyE XaM (3.1.4) 6uaan (3.1.5) -
OMprarMKAa UYH3MKAM AACTYPAALITHPHUIHUHT
MATEeMATHK MOACAMHY UDOAIAAHAM.

Maskyp MacaraHH Il XHAAATH MAXCYAOTHH HINAAG
UMKAPULI XOAHTE YMyMAALITH DU MYMKHH. ARTZHAHK,
Kopxona A (j= I n)xabu n XHMAAETH MAXCYAOTHH m
XUAAETH pecypchapran - dporparaund numaab
umkapapurad 6yacuie. By eppa xam B.{i = 1 m)Aap
OPRAAM PECYPCAAPHMHT XMAAGPUHM, D, AdD ODKAAH
pPeCcypCAdPHEAD 3axupansapuHd, OyAap opkaau j

MAXCYAOTHWHT TaWe DAGHIIINTA KETAAUTAH | peCypCHMHT
MHUKAOPHMA OUPAMIHHY Ba C, OPKAAM 3Ca, | MaXCYAOT
OMPAUTHHM COTHMIN HATARKACHMAA OAMHAAWUraH pofiaa
- MurAOpU Gearvadnapm (4-5KaABAATE KAPAACUH).
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4->KapBaA

Pecypcaapnwur MAXCYAOT XManapu - | Pecyponapuusr
XUAAADH IAXMDANADH
A A A . A,
B, Qpr P S | Qg ] o0 ) Gy B
B, Qo | Tpp | Oyz | . [ Gy Ba
B.ul Qpn Doz am 4 i Qo By
Doiiaa I N T S
Pexa TR X, ]

Arap x, OPKAAU j MAXCYAOTHWHI MHKAOPMIT
CHPAHTEHKH OEATMAGCAK, ¥ XOAAR MACAAAHMHT
MaTeMaTHK MOAEAUHH KyHHMAArHHa UOASARII MYMKHH.

n
Z= JZ] CiXj yu3HKAM PYHKIHAHHHT KyHMAATH

Zlaijxj <8, X, 20, (i=lnyj=1n)
Jz

ka0 UerapardHHIIAAD GOKAPHATAHAATH MAKCHMAA
KHHUMATHHY TOIKII AG3UMAYP.

OHAK XaBO HyArapR OYHMuYa CaMOASTAADHHHT
TARCUMAGHWI MECBAACUHIHT MATEMATAR MOAEAHN
YyPHMUIHK YprasaMn3. AWTalAMK, 4 Ta XaBo UyAWra
TiKCUMAANT YUYH 3 XUA CaMOAST OepUAraH OVAUG, Xap
OUp TYPAArY CAMOASTAAPHWHT COHMW, OUp OMAMK FOK
TalllMiml XaXMHAHHHT GHPAHFI’I Bd CdMOAéTAEL[JHHHF
WILAATHIL YHYH KeTraH XaparkaTAADHUHT COH KHHAMaTh
5 - xappanparvpek DepHarad Oyaca, CaMOASTAAPHU
HIYHAAH TaKCUMAAN! KePaxKKH, 3HT KAM MHKAODAA
Xapaxar capdaal, xap OHp xaso UYAM OYAUYa MOC
papuuaa 300,200,1000 sa 500 GupAMKAapAaH Kam
OyAMaras 0K TALIMACHH.
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S-xaapan

Camo- | Camo- | Xap Owp xapo Myau | Xap 6up xapo #yan

ABtaap- | aéraaps | GFirma Gkp oftAMK KGR | GYiiMua

HUAT HUHT TRINHT XaMMH CAMOAETAIDHH

TYPH COHH WIIAATHIN YYYH

o KETTaH XEpPaKarT

¥ 50 15 110 T30 159 |15 t20 75 [40
(2 i 20 ¢ 135 10 {17 176 (28 {15 |45

3 [ 30 25 [ 50 30 45 [40 [70 {40 {65

Hong watensn

GHPAMUHHEHL 300 200 1000 | 500

MHIAODH

Eupur j - COHAM XaB0 MYAM 6yiiua 10K TalLKI
y4ayH 3a8pyp OYATAH 1 XUAAAFH CAMOASTAAD COHMHHU X;
Buaan Gearvpacak {(i=1,2,34), w1y iyasap Gyrivua ok
TAIUHIT YYYH KQTTAH Xapakaraap KyHuAaraua
KYDUHUUIAA E3HAQAH:

z, =15x,, +70%;, +40x,,,
z, = 20x,, +28x,, +70x,,,
Zy = 25%;; +15%,; + 40X, (3.1.6)
7, = 40X, +43x,, +65x,,.

By epaa z,z,7,2, Aap, SHPHHYH, HKKHAYUYM, VIHHIM Ba
FYPTHHYE TYPAATH CAMOABTMADNHHT MOC PavHIIAQ
j=1,2,3/4 fiyanap OYPMYa 10K TALUHII yayH capdaatraH
KapayKaTAGPUALD, YMYyMUH Xapaxar 3ca

4

2=2) +%y +Z +2Z, :z‘izj {3.1.7)
ra TeHr OyAapy. MIKKUHYM TOMOMARH, Xap OUp Xaso
uyan Oyimua mMoc paBupa 300, 200, 1000 Ba 500
OHpAMKAADAAH KaM GYAMAaTaH FOK TAIIMAMLIY XaMAQ Xap
OUp TYPAArH CaMOASTAAH HIy MYAAIDHMHT XaMMacura
50, 20 Ba 30 TapaH CEePKUTHAMIIN Kepak G¥AraHAvIH
YUYH KyWHAATY YeKAGHHNIAAP-UIAPTAApra ard GyAaMua;
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15%,, + 30%,, + 25%,, > 300,
10%,, + 25X,, + 59K 5, > 200,
120x, +10x,, + 30x,, > 1000, (3.1:8)
50x,, +17x,, + 45x%,, = 500

XaMAd

Xy + Xy + Xy + Xy, = 50

Xy + Xy + Xy + Xy =20,

Xy + Xgp + Xgy +Xg = 30, (3.1.9)
x; 20 (i=13]=14)

Yirby xocua xgawurae {(3.1.6}, (3.1.8), xamaa
{3.1.9) uhoaarap XaparadTrad MacaraHUHT MAFEMATHK
MOAEAUHA MOALNAHAN. _

Aemak, (3.1.9) TeHraamarap TH3MMHHEWHD
MMM GYAMATaH eUMMAAPH TYTIAGMY HUYAZH IIYHAAN
X, AAPHHHT KHHMATAAPKHHH TAHABUIMMI3 AO3HMKH, YAap -
(SL‘I.E}) Makcas PyHKIUACHTa 3HT KHIUK KAHWMAT
Depapnran, SLHU SHI KaM XapaaT capAaHasnraH
BYacHH,

HOKopuaa KYpub YTHATAHAAH TAITKAPH HA, CVB
TPAHCTIOPTHAA TALUHIITHY JHT MakOya perkaralITapHu,
TeMHP WVA MIUAApUHW MakKDyAAaWITHMDHIN Ba DOLUKa
TPAHCHOPT TYPAAPUAAH SHI MakOya (poAparaHMTI
KabUAADHHHAT XAM MaTeMaTHK MeACAAADHEMA KYDUil
MYMKHH,

3.2. UM3UKAN AACTYPAATITHPUIN YMYMMI
MACAAACUHUYHI TABPUOAAHUIIN XAMAA
YHUMHT XAP XWA ITTAKAAAPAA E3UATINA,

AWTAaHAMK, KYWMAQTHM YMIHUKAU MaKCaa
(DYHKLMACH XaMAd YHTA MOC YU3HKAYU UerapasaHUuIlAap
THIMMH KaparaéTrad OYACHH, SHHMU: '
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.o
L=CX) X L0 X = ;ijjl {321}
. =

=

- By epaare Gy, b, ¢, rap Gepuaran ¥arapMac XaKuKmit
COHAQPAHD.

Arap (3.2.2) uu x_ 2 0{i = Lm) Kabu xyummua
VYsrapyBuuAap OMAAH TYAAMDHACA, ¥ X0AAQ YHY
TelrAaManap THIHMH KYPHHHNIHAQ 8310 OATIL MyMEHH,

ABHH!
Zl:a-u.x] tx,, =b,x 20, x,,;, 20(=1mj=1n) (3.2.3)
=

IOxopnaa =wapaarax (3.2.1) «UM3HRAK
thynrousamvnr (3.2.2) éxu (3.2.3) xaln yeraparaHUINAIR
6¥MKrya JKCTpeMaA KUWMATAAPUHW TONKII
MAaCaAdAdpPHHHA MoOC paBunaAa YU3UKAU
AQCTYPAALLITHDHIIHMHEY OHP KOAWNAHM Ba 3HT COAAA
MacaraAapH AcO HPHUTHAGAH. HYH3uKAH
AACTYPAALITUDHITHHMHT 0y XHAAAI'H MacaraAapuaa
X, X, X, HOMEBAYMAGDHHMHT HIYHAGH Manpri DYAMaran
KUHMaTAapHHY aHUKAAWI Taaad 3THAAAMKH, ¥
KuAMaTaap moc pasrwaa (3.2.2) Ba {3.2.3)
Yer3PAARHUIUAAD THIMMEHY KaHOATAAHTHPHO, (3.2.1)
MaKCcap (QYHKUMACHHAHT SKCTPeMAaA KUHUMATAAPHHEM
udoaa 2rapmd. AHA WUYHH TABKMAAAIL AOIMMKH, (3.2.3)
TH3UMAA HOMABAYMAAGP COHM TEHTAAMAAD COHHra
uxcOaran xyn 6yaraHaury cababan, y TH3UM UEKCH3
KY1T €9HMAApTa ora DYASAMKY, aHA Y SUMMAAD WIKASH
MaKCap OyHKIAACHHHHT €KW MUHHMaA KM MaKCHMaA
KHAAMATAAPHHH DepapHral euMAA DUTHHA TAHAAEHMAAAM.
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a,, 1 0 b,
Qy; 0 0 b,

A,r' = e E’e‘ =1 ""’an =) AD =
Lamj GJ 1 bl“

kabH Oearmaalirapaad chofiparasnaca, (3.2.2) Suaan
(3.2.3) YerapaAdHUMIAAD TH3HMAADH KYHHAAFH
KYPHHULIIAAPAA E3HAIAM
AX, + A X, A X, €A,, {3.2.4}
CAX A A A, FEX B XL, S A, (32.5)
Y X0oAAQ YM3WKAM AACTYDAALITHPHII MAcaAacH
KyHEAGIAYA TaHPUAGHAA: IIyHAQH X = (X X, X ) B&
Y={X, ) Rpyor Xpep) KaOW BEKTOPAAPHE aHHKAALI
AO3MMKH, yAap mocC parumaa (3.2.4) Ba (3.2.5)
KYPHEAWAATE  YEraparauuiy  WapraapHHaH
KaHoaTAAHTUPHUD, z=(CX HH3IUKAH MaKcap
PYHKUHSACHHKHT 3KCTREMaA KMHMaTHHY
Hpoparatiauran 6¥acuH, 6y epaa: C=(CCy..nC, )
Arap

b,

X, b
Y= A=) S

al b L

raO0K MATPHIAAAD KHUPMUTUACA, ¥V XOAAQ, YUIUKAH
AACTYPAALITHPKIT MacaArACH - KyHuMAaruua
rabpudradask: z=CX xabn YHIUKAN MaKCcaa

pyHROUACUHEUAT AX <A, X208 AX+Y =A,
Kaby HeraparaHUIIAADAA 3KCTPEMAA KAMMAaTAADUHH

n+l

x,“ P

X,

X =
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aHHFAQLT AO3HM. By epaa xaMm C={c,.&,0..C 00 _

l-raepudp. HYHMIHKAM ARCTYPAALUITHPUIL
MBCAAACHHMHD DEKACK EKM MYMKHUH OYATaH €uuMu A2,
(3.2.4) uIApTAGPHW KAHOATAGHTHPYBYE X = (X,, X0 X )’
BEKTOPra alTHAAU.

2-rabpud. YHYuH3UKAU AQCTYPAAIITHPUII
MAcaraCHHMHT 2HT MaxkOyA peskacy €KM 3HT MaKGya
euuMHK AeD, MaKcap QYHKOMICHTA MHHUMYM &KKH
MaKCHUMyM KHHAMAr OepapMrad peXa 6KH e4HMrIa
afTHAIAH,

UH3UKAK AACTYpPAALITHPHIL MACAAAAADPHAS,
KYTIMHYA Z UM3UKAM MaKCaa PYHKIMACHHMHT MUHHEMAA
KHBMaTid aMac, 0aAky MAKCHMAA KAWMATHHY TOIHII
rarab aTHAAAH. AekwH maxZ=min{-Z} OVAradAuru
cababan, Z HU -7 ra aAMAILTHPULI OPKAAK OMPHHYN
MAaCard HKKHHYHCHTE KeATHPHD eunaapi, LHy boucaad

‘xaMm OyHAAH Oy€H, UM3HKAH AACTYPAALITHPULIHUHT
Makcas PYHKUMACHEWHI (PAaKaTryHa MHHHMAA
KUHMaTUHU aHmrAaI OMAAH COFAHNK OYAraH Macararap
KapanaiH.

3.3. YNBHMKAM AACTYPAATITHPUII

MACAAACHHUWHY TEOMETPHUK TAAKHMHHMI A
AOCHP MUCOAAAP

1. UM3HKAM MACTypAQIUTHMPHIL MaCaraCHHUHT
MYyMKHH OYATaH eduMAAPUY COYACH,

AMTallABK, KyHHMAAru HHU3HKAH MAKCaA
(GYHEKUMACHA Ba yHTA MoOC OYAraH 4erapasaHUIlAZD
TH3UMM RaparaéTrad OyAcumn:

=-4x, +6x, + 2x,-4x, + Fx 3% {3.3.1}

[2){1 +X, - Xq =4,
X, -X, +X, =6
X, X, + X5 =12,
X, +Xg =7,

X, 20, (i =16).

(3.3.2)

IOkopHuaa KeATHpUAraH (3.3.2) YMIMKAM
| 56



arTeBpauK TeHrAAMAaAAp TUSHMUHHHT Gapua Marndui
GyaMaran buuMAapHy MUHAAH INYHARE BHPHUH TOIMIY
AQIHMKM, HATUKaAA (3.3.1) YUHIWKAHU MAaKCaA (PYHKIHSECH
VIWHUHT MEHAMYM KMUMAaTHUra 3puinaauran Gfacun.

ACOCHIA HOMEBAYMAAD CHDaTUAA XX, X, X, AAPHH
BA 3PKHH HOMABLAYMAAD CH(ATHAA X, X, AADHU TaHAaD
oau6, (3.3.2) TU3UMHH KyHUHAArd KYDHHHIIAA &3M0
OAAMH 3!

Xy = 4+ 2% +X,,

X, =6 -X + X,

X =12 -%X; - Xy {3.3.3)
Xg=7-X,

IyHHHIASK, MACaAa WapTUra CHHOaH,

x, 20, x, =20

X, = —4+4+2x, +x%, 20,
X, =6—-X%, +%, 20,
Xy =12-%x, =%, 20, 3.3.4)

Kabu TeHrcu3AnuKAap OaKapHAraH OVAUIIAAPH Kepak,
AHa Iy TEHICH3AUKAAD TH3NMHAHHHET e4uMK Gepuaran
UM3HKAM AQCTYPAALITHPHIL MACAAACHMHHUHI MYMKUH
OyAraH eyuMAapH COXacu Aeb IOPUTHAIAU.

KapaaaéTraH MacaraHWHI MYMKHH OVAran
EUHMAADY COXACH FeOMETPUR SKUXATAAH KAHAAH TAAKKH
STUAMULIUHY YPraHuil MakKCaAKAd, TEKMCAUKAATH X, O
X, TYrpubypUYakAl KCOOPAHHATAAADR TUIUMMHHHA
KUDHTAMH3 [ 4-pACMIa KapaACHH). |

IOROpUAA ReATHPHATGH (3.3.4) TERICU3AUKAAD
THIMMHAATH 6apyua TEHrCH3IAMK UINODAAdpUHH TEHTAHK
Huopasapu OnaaH aaMalwTHpu®, derapaBHH TYFpH
YVM3WKAAD A€D araAyB4Y¥ TYFPH YHU3UKAQDHUHT
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TEHrAAMAAdDPHHEH XOCHA KHAGMHAI!

(%, =0,

x, =0,

X, = -4 +2x, +x, = 0,

X, =06-% +X, =0, (3.3.5)
Xs =12-%,-%x, =0,

Xg=F-%X, =0

By TYFPH UHM3HKAAPHHUHET Xap 01pH X, 0 X, TEeRUCAHKHH
HKKNTA APHM TEeKUCAMKKA AXPaTapH. YAaapaau
BMpHUHYMCK HYKTAAADMHHHI KOOpAMHAaTarapu (3.3.4)
TU3HMAATM MOC TEHTCUIAWKAAPHH KAHOATAAHTHPHO
(vaap pacMaa MHAAAD OPKaaM TACBUPAAHraH),
HRKUHYHACHHHHT HYKTAAADHEUHT KOOPANHATANADH 3Ca
KA OATARHTHPMAMAM.

3 ' ¥6z 0 ATES,
L?'_!.l'sff_l_"“l_—[iln LR -
— iens

Y
-
L

e 4 \\ SURMARDHUHT e
L) 2
\\p y

| SYRANE MYMEARNNAPY

Cigomen 9 e
XA(‘ZW) 7

LRI A O N N0 L0 A e

=0 f\)’ X=e & '

T

4-pacum _

Myupan K¥AHG, (3.3.4) TeHICHMBAHKAAD
TH3UMHHEUHT Xap GHpP TEHIrCH3AMIU PEOMETPHK
RuxaTAaH (3.3.5) xabu derapaBHil TYTPH YM3HKAAPra
MOC K@AYBYHM SIPUM TEKHCAHKHY UGOAAAAD SKaH. Spum
TEKHUCAHKAAD KeCHUTMO XaBAPHUK KYNOypuar xOCHA
KHAHIIANTHHHA 3bTHBOpra OACAK, YHIHKAH
AGCTYPAAILUTUPHUIIHUHT KApaAradTrad MacaAdaCUHMHYT
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MYMKUH OVAraH edumMAapu COXAaCH TEOMEeTPHK
SKUXATAAH KABAPHK KYNOYPYakHU M(OAAAAP 3KaH. YHH
613 A  6Huaan OeArMAariMy3 Ba YHW3HKAH
AACTYPARIUTHPHII MaCaACHHHHI MYMKHH OyaAraH
e4qMAADH KYyTIOypyara Ae6 aTaliMus.

2. UH3IRKAR AACTYPASINTHPHIN MacaAaCHHNHT

TrpadiK yCyAsa eUNANIIN.

DHAUW  IOKOPMAA  KapaAraH  4YU3HKAH
AQCTYPAALITH DU MACAAACHHMEHT 3HT MakOyA eUHMUHH
TONKLI >XKapaéHu reOMeTPHK JKHXETAAH KAl Tap3pd
TAAKHH 3THAMIIAHY 0aéd sramu3. Hly maxcaaaa, (3.3.1}
MaKcaa PYHKIMACKHK X, Ba X, HOMABAYMAAD OPKAAH
upopa sTaMu3, YAUHT yuyH (3.3.3) HH (3.3.1) ra x{#ius,
KyHHAarada Maxcas QyHKUEACHEH XOCHA KHAAMU3

2=73-3%,-6x,, (3.3.6)
by ¢yHKUUS eyMMAADHHUHT MYMKHH GyArad
KynGypuaruaars xap Oup HyKTaja aHUK Gup KuMEMaTra
sra OyAuD, Iy HYKTAAAPHHHT OHPOPTACHAA Y3UHUHT
MHHUMYM KHHMATWUTA JpHIIaAH. AHa HIY HYKTaHH
TOIMIIT MAKCAAHAR, _

F,=3x,+6x, ' - {3.3.7)
Kabu éppamMyud PYHKUUA KUPUTAMK3. Arap YHUHT
MaKCHUMyM Ku¥MaTHEY TonHG, yau (3.3.6) ra KyHcax,
MaKCap QYHKIMACHHUHT Z, = F3-maxF, kalu MUHUMYM
KHHAMAaTUHH X0CHA KHEAAMU3,

Tarpudy. Arap YU3SHRKAM AACTYDPAALITHDHIN
MaCaracH SUNMAAPMHHHAT MYMKHH GVATaH COXacuaart
CRESRWIERRIRD CRORD TR I RS REENET SR IOMORARR
£TCa XaMAa ¥ TYFPH YM3KK GuAaH coxa xeu 6¥amaranaa
GUTTa YMyMMI1 HyKTara ara 6YAca, y TYFPH UM3HK Coxara
nyichaTal TaTHY TYFPH YA3UK Ael aTarapw,

EpaamMun hyHKUHAHE HOAIA TeHTAALITHRHS, STHHU
3x,+6x,=0 ael oand, ynuur rpaduru 6¥araH TYFpu
YUSHKHH ACAUMM3. JHAHM KApaAadTraH mMacansd yuyH
KyHMAETHYA FeOMETRHMK TAAKUHHKM OepHil MyMKKH!
CYBMAADHUEI MYyMKHHE OVAraH KyuOypYarw Hympa
HIYHAAM OMp HYKTAHM TONIMIN AO3UMKE, V HYKTaAA
3x, +6x, = const TYFpU YM3UK, KYIIGYPYaKKa HHCOATaH
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TasHY TYFPY YM3uK Oyaub, F, OyHKOua 3ca y HyKraaa
V3UHHHT MAKCHMYM KHUMATHIE 3PUIUSAMTaH GYACHH,
EpaamMun GYHRUHAHUHT KUPEMATAADH

= (36) BekTOp HYHaAMIIHAA YCUG OOpPraHAMTH

cababay, F =0 TYFpy uM3HKHY Y3HUHHE - ¥3ura [J BEKTOP
AyHaaulN Dyiaab napasren KydHpaMHs. 4-DacMAGH
KYPUHATTURY, Fy THrpy MUK @UMMAEDHHUHI MYyMKHH
Gynraﬂ kynOypuardra Hucbarad UKKW MapTa TasdHY
TYFPH YA3HK GyAapKaH (A Ba M HyKTasapaa) xampa M
HYKTaAd MaKCHMyM KMBMATra spuinap akaH. Y Mx

X,) HYKTAHHHT KOOPAHHATAAAPYMHH AHMKAAIL YUYH X,
=0 6unan X, = TYFPH YHU3KK TeHrJ\amaJ\apH TH3HUMHHHA
euaMu3:

F-x,=0

YupaH ¥, =5 Ba X, =7 AAPHH TONaMH3IKH, yrap
MacaAaHHHI‘ 3HT MEI.KGYA eurMu BV AAAR.

Epasyvum dyHxips yuys max F,=3-5+67=57
Gyaranaury cababau, minZ = 73-57=16.

Aemax, Kaparaérran Macaaspaaru
yerapaAeHylUAAD IAPTHHY HMOOAAAOBUM TEHIAAMAAAD
TH3MMWUHUHT eMUMH X, =5, X, =7, X,=~ 13, x,=8, x,=0,
X, =0 Aappan ubopart pa GepuAraH UM3HKAKM MAKCas,
GOYHRKUUACHHUHT MEHUMaA KUAMaTH s3ca Z_ =16 sxan.

n

3.4. YHU3NKAN AACTYPAAINITHUPIALI
MACAAACHHHUHY CUMITAEKC VCYAAA
FUHUAMITIN.

ApBRanry OaHAAR PUMAFAH Macaaara acocaH apTHIIL
MYMKHHKH, YH3UKAH AAdCTYPAAIMTHPUIIHUHT
MACANAAAPHAATH YeKAGHUIUAADHHMHI XAP KAHAAH
HOBHHRAUK AQDAXKACH N-m =2 Kal0M OYATAHAQ XaM ¥
MacaAardpHM TpauK yCcya épaaMypa Xan KHUAMIN
MYMKUHAVD., AeKUH YeKAGHUIIAAPAATU HOAHMKAMK
papaxa n-m>2 6yaapurad Oyaca, 4YU3HUKAH
AACTPYAAINTHPHIN MaCAAAAGPHHHE IPadUK YCYAUAQ €9
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GyaManar, uyHKY 6y XOAHH MeOMETPUK TAAKWH 3TRILI
MYMEHH JMac. By’ XOATA MOC KEAYBYH MacaraAapPHH
eyHLI y4yH OOIIKa yCyaapadH HoHAaAaHMAGAMKH,
YAAPAAH GUDPH CUMIIAGKC YCYA ARD FOPHUTHAGAN.

C;

e

M:

AVITalAUKE, Z= (3.4.1)

-

Us(i =1m) (3.4.2)

v

L1}
QOYHRUUAHMHD Z%XJ =B, Xj

=l
xalbn yeraparaHUIIAGPAEIH MHHHMaA KHHMATHHH
TONMIL Tangd ITUACHH. Dy MacasaHil CHMIIACKS YOYAR
OrAAH euniy MakcaprAd (3.4.2) TH3MM TeHTAGMAaAAPUHH
m Ta HOMabAyMAapra Hucbatan eumaraH aef dapas
RKHMAAMU3, STBEH!

i
I

y — [t '
}‘i - bI +a!{|n+l)xu‘1+l+”'+a X”,

X? = b; +al:[|n+l)xm+l+"'+a2lnxu’ i
............................... (3.4.3)

r 1
Xm = bJ +a Km+l+‘”+amnxn'

m Y N

by epaaru, x, X.,....X, HOMAbAVMAdPHW THUIMMHHHT
3 z m -

acocuil HoMabAyMaapu Aef arTausvuz ra b=

{X‘.Y _..,,‘Km} Kabil BesrTrraafers FONTATTAADIII 3084,

SPKITIT TIDMILAY MAup acl tupklaMid, Yoy (5130 Hd

(3.4.1) ra KYHKG,

Z= CU + C;m-IerHl-|—“'—|-C;'1Kn [344)
HH XOCHA KUAAMHU3, :
By epaa:

m

n
¢, =D ¢;bl, ¢ =D ¢} +¢,, (k=(m+1),n).
=1 i=1

bapua spruH HOMaBAYMAADHKHT KHHMATAQDHHN
61 '



HoAarapaaH nbopar aeb orapHraH G?Acéx, (3.4.3)
TA3UMMAAH X, =b}, X, =bj...,X, =Db), A@D XOCHA
6¥aanu. TnauMuEMOr Oy AYA OHAGH XOCHA KMAMHIAH

b= {b*l,bfil,.,,b;n,0,0,,.,,O}KaGM EUUMHHN YM3HKAN

AACTY PAAUITHPUINHUHI KAPAAA&TTaH MACAAACMHUHT
MYMKHMH OyAraH ednMHU aeb puTiaapn. by xoaaa
MaKcap PyHKOMARMHET Kukimary C, , apam Z,=C ) paH
uboparavp.

YMyMaH, MacandHH CUMIIAEKC YCYAH OMAQH €49UIl
JKapaéHu GupraHya Gockurapaad ubopar. CHMIAeKC -
YCYAHMHUHT FOACUHEI KYHHAAIH MHCOA OPKaAM OaéH

KHMAAMHS:
l~-MucoA.
Bepuaran
2=X%, +X, - {3.4.5)
(DYHKIMArA MAKCAMYM 6K :
7= XX, , (3.4.6)

DYHKUMATE MHHUMYM KHEMATAAp GepyRuu X,Ba X,
AapHy x,20, X,20 wapraap xamMaa

0.08x, < 160,

0.01x, + 0.027x__~ 50

2.1x, < 4200, (3.4.7)
0.17x, + 027x, < 675 -

®alu veraparaHunIarap 0aKapHATaHAd AHUKAAHCHH.
CuMnaexc yCyAHH KyAaall Maxcapupa (3.4.7)
YETAPAAAMHLL WIEPTAAPKMHE Kylunmya X, 20, X4ZO, xSZO,
X,20, LIAPTAAPHM KAHOATAAHTHMPYBYM HOMABAYMAAP
OHAAH KeHrauTupuO, ¥ INaPTAADHH KYHHAAIH
TeHTAMKAAD KYPHHHINEAR HhDOoAANAFMHUS, THHU:
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0.08x, +x, =160,

0.01x, + 0.022x, + x, = §0,

21x, + X5 = 4200, (3.4.8)
017x, + 027x, + X, = 6%5

Ba Y TH3UMHHN HOM&bAyMAdpra HucOaran eun oraMus

x, =30 - 0.01x, - 0.022x,, _ .
X, = 4200 - 21x,, (3.4.9)

xg = 673 - 017x, ~02%x,

by epaa, X, Ba X, Aap 3PKUH HOMABAYMAAR OYAHD,
Xy X, Xg Xg AQP 3CA aCOCHH HOMEBAYMAGPAKP. Arap

x,= X,=0 ae6 OACaK, MOC DABHIIAA ACOCHH eYMM

B = {0,0,160,50,4200,675} xaln Gyaapu. By eummra Moc
KEAYBUM Z HHHTI KuiMaTd (0 OYAraHAUIM yIyH Y SHT
MakOyA eurm Oyaa OAMaVAH.

ODKHH - Y3rapyBYHAAPHUHT XAP UKKAAACH XaM Z
Maxrcap GyHrpusacupa {-1) ra rteHr OV¥Aran
KoahDHIHEATAAD OUAAH KATHAINTAHAMKAAPH YLYH XaM
yAapAAH OHPUHH acOoCHH HOMaBAYMAapra YrKasHul
MyMKHH OVaapu, Arap (3.4.9} pa x,=0 peb oacak, x,
HOM&BAYMHHHT KHMMaTH Kyniast Oopuiun GHAdH X, X,
X, HOMABAYMAAPHUHT KMMMATAAPU KaMas GOpaArAap,
by nomabaymaapaaH Kakhcu Oupu Domixasapra
HHCHATAH OAAMHPOK HOATE aMAQHULUAMTUHHE AaHHKARLL
Makcaauad (3.4.9) wipopanapaa x,=0, x,= x,=0 aeb
OAMHABAY, ABHU!

X, =160-0.08x, =0,

X, =30~-001x, =0,

X, =675 017x, = 0
B& YAQpPHHHr Xap OUpHHM X, HOMabAyMra HuchHaraH
eUMAGAM. Y X0MAd KyHMAATHAADHM XOCMA KHUABMM3:
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x, =2000, x, = 5000, x,=3670.6. By epaaH KyPHHANTHKY,
X, HYUHT KufMatH ownwM Smaad {x,=2000) Gowmka
HOMABAYMAAPTA HUCOATAH X, HOM&BAYM OABHHPOK,
HOATA AHABHMOKAA. yaunr VYyH
X, HOM@bAYMHHY 3PKHH HOMabAYMAApP Taprubura
yTKazamMu3, YHAHT yoyH (3.4.9) TH3MMHHHT OMPHHYM
TEHTAGMECHHH X, ra HucOGaTad e4ul, yHu 3ca Soulka
TEHTAAMAAAPTE KYaIMu3. ¥ X0AAQ,

X, = 2000-12.5x,,

X, =30~-0.022x, +0.125x,,

X; = 4200-2.1x,, (3.4.10)
Xe =335-027x, +2.125x,

HU xpcua KpAamms. Makcapa OyHKIMACH KYyHHAAQrH
KypuHMLira sra Oysapm
z=-2000-x,+ 12.9%, {3.4.11)

XaMAa MOC acocu#t euum B = {20000,0,30,4200, 335}

Kaou O6yand, zy, = ~2000 < zz Oyraan.

Magcap QVHEKIUACHHURT AHTH HDOABCHAR
(PaKaTr¥Ha X, HOMABAYMIHHA MAHQUH HIIODAAM
SyntnTy, Wy cabalam, X, HWHD KUMMATVHA KYTaiTHPKG,
7 HMHT KUHMATUHM 3Ca KaMaHTUPHOG OAHII Kepak
Oyrapn. Aerun Xap KaHpaH x,20 xKEuMar yuyH X 20,
%20, x 20 GYaranauraapy cababaun, IOKOPUAATY WIUHK
9XTHETAMK GraaH Oaxxapiin Kepak &yaaan. Arap (3.4.10)
npoaase x,=0, x,=0, x,=0, aAel orul xamaa Oy
udosarapra x, =0 3KaHAMTMHH 3BTHOOpPra OACax,
Ky#uparnHu X0CHA Kmaamu3 x,= 30/0.022=1363,5;
x,=4200/2.1 =2000; x,= 335/02.7=1240.7.

ByHpaH KYPHHAUTHKH, X, HUHD Kukmard 1240,7
rada OpTHNW (YHAGH KYT 3Mac, YYHKY X, MaHGuW
KAVMAT OYAMO KOAMIIAMIH MYMKHH)} MyMKHHE Bd 5PKHUH
HOMabAyMAAD TapPKUOHra X, acOTH HOMaBAYM
VTKA3UAKIIH KePAK OVAAH., YHMHI YuyH (3,4.9) HuHr
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TYPTHHYH TeHrAaMackuHy oAb, y epaa X, HOMAbAYMHH
X, opraam H(oaaral, XOCHA OyATaH HATHMKAHHE 3Ca
TH3UMHHHI KOATAH TEHTAGMarapura K¥aMus:

X, = 2000 - 12.5x,,

X, = 12407 + 7.8704x, - 37037x,,

X, = 27046 - 004815x, - 00814Bx, (3.4.12)
X, = 1504.5 - 16528, + 2777x,.

Y x0Ap2 Makcad PYHKUMSACHHUHT KYPHHHILIU
KyRKUAaTHYA OVAQAL '
7.=-3240.7+4,0296x, + 3.7037x,. (3.4.13)
Duaun  (3.4.12) wudoparapararm  3pPKHH
HOMa@bhAYMAAPra HOAb KuHMaraap Oepul, Kyiuparu
acQCuil eyuMra 5ra OVAdMu3s: _
B2 = {2000,1246.%0;2.70461594,5, 0} .
Kypuind TypnOAYKYL, XOCKA KUAMHTaH Oy acoCHE
€UKM 3HT MaKOyA €UHMAMD, 9YHKH X, BA X, ¥abu acocuit
OY¥amaran euumaap Z HUHr rapkuOura mycfar
ro>GpuurerTAap OHAGH KMpasTH. AeMaxk, Z HU
folka xKaMaUTHPUAIITHKMHT UMKoHnaTy HYK, Mlynaai
kA€, x, =2000; x, =1240; x,=0; x,=2.7046; x,
=1594.5; x, =0,
2-MHCOA (MYCTAKHMA euMll ydyH). Z=-7 X -5 X,
Kaby uMsUKAM (PYHKUUSHUHT MUHUMAA KARMATAHY
KYHHAATH YeraparadtIuAApAS TOITMACUH -

2%, + 3%, + X%, <19,
X, - 3%, +x, <13,
3x, + x5 €15,

3x, + X, <18,

x, 20, (i =16)
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OAANI AMBDEPEHITMAA BA THTETPAA -
AUDOEPEHIITAA TEHTAAMAAAP OPKAAWU
MOAEAAAIITUPYAAANT AH AVPIIM
MYXAHANCATIK MACAAAAAPHL XAMAA
YAAPHHN 3XMAA EYUNI VCYAAAPH

B3 I0KOopHAA YM3MKAM arreOpanK TeHIAaMAAap
TU3HMH €PAAMEAA MATEMATHK MOASAAALLITADHAGAUTAH
MYXQHAHMCAMK MAaCardAAPUHEHE afipyuM HaMyHAAADH
XAMAE YAGPHH DX Maa edHIT yeyarapl OMARH TaHMIUTAH
aprK. Hagbarpaarn Sobaapaa, MaTeMaTHK MOAEAAAPH
oaAME Aud depenuHar KM 0AAUMH HMHTErpaa
AHbhepeHIIMAA TEHrAAMAATD OPKAAY HDOABASHAAMTAH
MYXaHAVMCAUK MAacCardapUAAH aupuUMAapu OHAAH
TAHMITEMHS XAMAQ yAApHH DX Maa edHIIHHHAT OXP Heva
yeyarapdEE Baén stamus.

4-BOb

BOIIAAHTFY INAPTAAPYE BUAAH BEPUATAH
OAANN AMDDEPEHIIVIAA BA MHTEIPAA -
ANDOEPEHITMAA TEHTAAMAAAPHHW 3XMAA
EUUI YCYAAAPU
Kynruna MyxaHAUCAVK MACAASAdAPH ¥3IAa PUHEHAT
MyakstH KyHUANLIAapUra Kapab, SounfAaHFUY BIaPTAADY
6uran Oepuaran opauil anddeperiinan €xu OAANH
HHTEeTpaA ~ Au(@epeHHaA TeHrAdaMaaap OPKail
MOASAAALUTHPHAGAMAAPKY, YAAPHUHT 8HHK eUHMAA PHHN
- Xap AOMM XaM Kypulll MyMKuH DyAaseDMabpl. by
XUAAArH TEHTAAMAAADHM eTAPAMYAa AHHKAMK Ouaax
TaxKpuOUN eYHLI YIVH TYPAH XHA YCYAAAD MaBXKya
GVAub, y vcyarapaaH samoHasdil 9XMaapcuas
dOoVpAAHMIIT MYMKHH 3Mac,

4.1. BOHIAAHFIIY BA YETAPABUH MACAAAAAP
XAKUAATH AACTAABKH TYIHIVHYAAAP
Kyruparu

Mu(t)+Bu(t) + Au(t) = (1)~ @1.D
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Kabu HEXKUHYE TapTubAW UHWZHKAM OAAMM
AudpepeHIITaA TEHTAAMAHY KaparMua. By epaa, A, B
ra M nap OpPKAaAM 3AEMEHTAAPH MOC X0AAA

(aij), (bij)Ba(m,-j) AapaaH uGopar OyAral KBappaT

maTpuiiaaap Gearsnanrad (i =L no;j=1n) xaMpa u(t)
AHUKAIHMIIH AQRHUM OyATaH Ba {(i) HepHArad n yA4Y0BAH
BEKTOP - (PYHKIMAAAPAMD.

l-tabpud. Arap (4.1.1) TeHTAAMAHHHT DepHATAH
OOLIAGHFMY 1IaPTAGPHHA UDOARAOBUH

u(t,}=a, u{t) =o, (4.1.2)
kabu 1IapTAAPHA KAHOATAGHTAPYBYHM €YHMUHH TOI#IU
rarnab atuaca, vy xoapa (4.1.1} renraama 6unag (4.1.2)
fowmAaHTHUY wWapTAap OMprasuxraa OollAaHru4
urapTAapH braan Gepuaran Macasa EKu Koim Macaracu
Aeh ioputnaaau (Oy epaa, &, Ba @, aap Oepuarad coHAM
BEKTOPAAPAKD).

2-rappud. Arap (4:11) TeHIAQMaHMHT GepHATaH
u(tyy+v,ulty) =P, ult,))+y,ult,) =05, (4.1.3}
KalH IWapTAZpHH KAHOSTAGHTHPYBYM SUMMHUHY TOITHIL
Tanra® armaran Gyaca. {4.1.1} TeHraama Ousan (4.1.3)
YErapaByi LIapTAap BHPraArikad YerapaBul Macaad Aed
AINPATARGE R, Ty Esa awe |F s R, 2qp Sepmta GoOmmw .
BeKTOpAAp 6¥Au6, ¥ Ba v, aap sca, Bepuaran ¥arapmac
COHAAPAHD.
Tabpudraprad KYPHHEAOTUEMY, KoM Macaracu
Oup HyKTaaarura SepuAras derapasyi apTaapra ara
Gyaran pudbthepeHman TeHraaManap OHAaR aHMKAAHHO,
YErapagki Macand 9ca, Xxeu OYAMaraHaa HKKHUTa HYKI'aAa
fepuaraH 4erapasHMH WMapTadapra 3ra Oyaras
AvbpepeHIMan TeHrAaMarap OUAGH AHWKAAHAP 3KaH.
: IOKOopUAAry TYLIVHYAAADPHE  HHTerpas- .
anddepeHMaa TeHTAaMarapra Hucbaran xam
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KEATHPHUIL MYMKHUHAHMIMHEE 3CAQTHO YTaMuUs.

Bu3, OupnHyu HaBOaTAl, auddepeHIIHas pa
uHTerpaa - Aurdepenas TeHraaMarap yuyH Kowu
MACAAAAAPHEM SUHITHUHT XaPp XA COHAY YCYAMADUHHA
FaéH STMUIAAH OAAMH, MATEMATHK JKUXATAAH OAAMM
auddepeHInar Ba uHTerpas-puddepernHaA
TEHrAAMAAAD OPKAAM HQPOAANAHAAWIAH MYXAHAUCAHK
MaCaAaAAPHHMHT aipuMAapy Ouaan Tauumnl yramms,

4.2. MEXAHHKABW TH3MMAAPHUHT
TEBPAHUITIAAPHA XAKMAATHA
MACAAAANAPHHHI MATEMATHK
MOAEAAAPTTIV KYPHILTA AOMP ANPAM
MHUCQOAAAP

Maccanapy OHp XXOMra TYIIAGHIAH MEXaHHKaBHH
TU3VMADHHUHT Tefpauviirapu XaKHupaTH
MACAAAAAPHHHr MAaTEMATHK MOACAAADH, ACOCAH,
HA3APUN MEexXaHHKa KYypCcHAAH MabBAYM DOyAraH
FaMHABTOH IPHHUMOM €KUM 2-XHA AdrpaHzx
TE@HTAAMACHIa 3COCAGHTaH yCyarap OYHHYa, Ky PHAAAH.
By vcyarapasadH GoHABAAHMILI MaKCapuaa aBBAAQ,
THU3NMHMHT KUHETHK JHEPTHMACH, IIOTEHUWAA SJHE PIUsICH
BA TU3MMTIa TABCHD 3TYBYKM KOHCEDBATHB OyAMAaran
KYYAADHMHI DaKapap¥raH MIUAAPH YUYH YAAPHKHT
MaremMarvk HPOAAAAPHHU TY3HIN AO3ZHUM OVAaAU.
MaBAyMKY, HIIKAAAHMUL KyUAADH XAMAA BAKTra OOFAMK
6yAaray QYHKLOUAHN HQOAAAOBYN TALUKM TOHHAHMIL
Ky4rapu KOHCEpPBATHUB OYAMATAH KYYAAD CHPACHTa
kupapu. LyHuHraek, TM3UMHHUHT T kKuHeT#K Ba II
NOTEHITHAA JHEDIUAAAPHUHNUHL Xap OHPH YMyMAAIUTaH
9,94, Kabn koopauHarardpra Borank 6yansG, yaap
3Ca ¥3 HarBathaa, BaKTra HUCOATAH (PYHRIMIAAD
BYAQAH.

Qapas KMAAHAMK, KapaAaérraH MEXaHHUKABHH

TH3UMHMHT YMyMAamras 4;(j = 1, 1) KOOpAHHATAARDHTA
gra OVAraH MXTHEDPUH HyKTack Oupop f BakT mobalHmAa
‘F = Hq, ¢ Q,)  PAAMYC - BeKTOp OHAAH
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AHMKAGHAAMIAH XOAATHHM JTarraraH DYACHH. Y X0AA3
YHI'IHI' TESAWNTH Ba KHHeTHK SHepI'HﬂCHHHHF Hcpo,qanapu

KYHHAGTH KYPHHHILAR 83MAABH!

v noAE )
=2 —4

gy
T=28,Vi=1$m

- 2 m - 2 ) JKQJqK

By epaa, my =S,8r/dq;-o / 8q, xabu G6yAub, S,
fearn OpKarx 3ca Oapua Maccarap OFiMua OAWMHTaH
AVFUHAN I’IEDO,&,a:AaHI'aH. [Hyuunraex, My aap  4;
Ba ¢, AApPHMHT qjynmmnapmup XAMAR YAQPHH
KP4YHK TeGpaHHIIAapaa yarapmac ael xucobaail
MyMKMH OVAQAH.

ATTATANK, q; KOOpAMHATAAAD TH3IUM

SAEMEHTAAPHHUHT MYBOJAHAT XOAATHAAH YETAGHFAHASTH
UM3MKAH GKH DYPUaK CHATKHINAADUHA HPOAR ITANUTAH

6Y¥AacuH. Bupop GearHaanraH BakrT MobDanmnpa d;
CHAKHRIIAAPHM 03ara KEATHPYBYM SAACTHK Ky4Aap

tusumpnu Fj ae6 Gearmaacax, y xoapa 4 = ]:i:‘lu'jk]’:k

Aeh €anut MyMKHH OYAaaU. By epaa, o Aap I-OMLI.IOKJ\HK _

KO3 DHLEEHTAAPHAND.
Arap
q, e e oy, F
- q:2 3 05; Wy vee Gy F= F.z
q, - S F

Kabu Gearnaalrrapaad PORAAAAHCAK, CHANKWLI
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MATPHIIABUE KYPUHHILIAG 83unasy, spHA U= oF.
By epAdrH o MaTpHIara Moc KEAYBUH TeCKapH
MaTpuIaHy o Aeb BearuAacak, I0KOPHAArH TEHTAHKAGH

F=a 'uHd 3ufb oAaMHM3. Arap
o =A=(d,)3KaEAUTHHNA 3BTHEOPIA OAAAMraH

1

gyacak, 6y resrank F; = Z a;.q, aek KYPHHHLITA 3ra
k=]

BYASAR.
DAACTHK TH3UMHUWHT 110TeHLHaA IHe DTHACKHHN Fi,

xy4Adp OBuaaH yaapra moc Oyarad (, CHAKHILAApD
KYTIAUTMAAGPH HHFHHAMCHHMHT ApMuTa TEHT Ae0 oAl

MYMKHH, SSHHU:

MetSFq oY (Fa, qq == 2 aedde (4.2.2
“35 jqi_ijli{] k9 qj‘“zjlk:l it (4.2.2)
MaBAyMKKA, MexadHukasuy TH3HMra (g

CANKHUINAGPHHA BY)KYATa KEATHpapHIaH PiuTaUlK.H
TOHUAHII KYYA4PH TAabLCHp srTapkllaH Gyaca, y
TH3MMHHUHI XapaKaT TEHIAAMAacH 2-XHA ArpaHx
TeHTAAMACH AeD araays4n

d ar_&or arl

G —a =T 423
di'aq,’ aq, g, | (4.2.9)

TeHrAaMa BuAAH MdpopasaHap oad. Arap (421} Duaan
(4.2.2) um (4.2.3) ra Kyiicax,

1 8 ¢

2 (myd, + @) =P, (j=Ln) (4.2.4)
k=1

HA XOCHA KMAAMH3. By epaa xam arap
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o ) . . - —
(mn e My Gy 0:1“-‘ qQ o

'my, ... m,
M=|

| - - . - - J . .

|_mnl mnn anl G‘nn anj Pn
Kabu GeM‘HAémnapAaH poiirarancar, [4.2.4) HK
KyWHAaruda €3uil MyMKHR

Mu+Au=F {4.2.5)
Ymﬁy (4.2.5} Terrrama (4.2.1} COmIAGHFUY LIAPTAAP
OuAaH BUprarukaa mMaccarapu OSp JKoWra TYIAaHTaH
MeXaHUKarMH TH3BMHHUHT TeOpaHUUIAAPH XaKHAArU
MACAAAHMHI MATEMATUK MOACAHHEHN U(OAQ STAAH.
Arap MexaHMKABHY TH3WMHUHT TebpaHWUILI#AA
MATEPUAAHKHL FTHKY MIIKAAQHMI KYYHHAHT TR BCHPHHK
xycofira onnraadral Gyaca, y xoaaa, O H. PaGorHoB
TOMOHUAAH KHPHTHATad roara acocaH, {4.2.2) 2AaCTHR
noreHnyas OMAAH 0MPra XOBYLWIKOK NOTEHITMAAHK

KyHHAATY

I =-3 b]kqjq}&' b]k = bk] (4.2.6)
BRY VMYMUS DO XOAAATH
I—li = ;ajkqu’;QL Zajkqj (4.2?]
k=1 Jk=I

x [R(t=2)q, (1)

Kabd npoaarap €paaMupa KHDUTHHI AO3HMAMD. By
epaaru R{t) macaus aapo aAeb ataan®, y oaaTaa TaoRpuba
UyAn OHAAH AHUKAQHAAM,

Arap {42.3) Tenraamaaaru [T nunr ypaura TT-IT,
HH KyMAapMTaH GYACa, ¥ X0Aad (4.2.5) Tenraama {4.2.6)
Ouaan (4.2.7) aapra Hucfaras MOC paaum,qa KyHHUAATH
KYPUHHIIAAPTA 3Ta DyraaM:
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Mii + Bii + Au=F, (429
Mii+A(1-RHu=F. (4.2.9)

By epaa, B oprann snemesrtaapu by, (j,k = fﬁ) AAPARH

ufopar OYVATaH KRAAPAT MATpUlla DEArMAHTAH.

HOxopuaa KeaTupuaran (4.2.8) éxku (4.2.9)
teHraamasap (4.1.2) BomaarrFad mraptadp OuaaH
OHUpPraivkAd MEXAHHKABHH TH3UMAADPHWHI CYHYBYH
TEBPAHHUIIAADH XAaKMAATH Mac3AaHMHT MaTeMaTUK
MOAEAUHE UDOAAAITIAM.

Tawpud. Arap HoMaBAYM (QyHKIMS Xam
puicheperian xamM wHrerpas OeArdaapy OCTHAA
KaTHALICA, ¥ HOMabAyMIa HucbarTan TeHraamaHu
HHTerpas - pupdpepennuan renraama aet aranasm.

Aemax, raspucbra Kypa, (4.2.9) TeHIAaMa HHTerpaa
- AndpepeHIIHaA TeHrAaMa 9KaH.

MMCOAAAP

Bupuags MHCoA caTHaa MACCarapH OUp sKoMra
TYIAAHTAH TYCHHHUHT TeD PAHUITH XaKUAATY MACaAadHH
Kypul yTaMH3.

Qapa3s KUAZHUANK, Y3VHAMTH | Byarad Tycuse
VIRHUHT 4al TAAHYMALH X ,X,,..X, Macopaarapaa
KOMAALIraH HYKTAAEGPAA MOC PABHINAA TYIAQHraH
m,m,...,m, Kaby mMaccasap GHAAH HOKAAHTAH [0)77:¥: (¢
YHMHET XAP MKKaAd YEeKKACH LIApHVPAM TasHY OmaaH
OHPUKTHUPUAraH BYACHH (5-pacm).

, g g,
7 WO oz D 2= R 7
b &1, Ty T
1 E
/ o, t te. ‘B...r‘.
i \\\“‘—- P s
h‘-_______“ —
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TYycuHHAHT 'KHYHK ATHAMIIHAATH
TeOpaHHIUAAPHUEN, SBbHE TYCHUHHUHT JOKA8HTAH
HYKTAASDHARTH (4, ... ¢, Kabu KuyKuHHa
YeTAAHUINAAPUHY Kapaimus. TYcuH MaccacuHH
TYIIAGHTaH Maccansapra HUcOaTaH KHUMK Ae6 apas
KHANO, YHU 3BbTHOOpPra oAMalMU3, QakaTruHa
TYCUHHHHT IIHAMLIHTE HucOaTad Karrukaury BJ gm
xpcobra oaramms. [llyrunraex, Macaaa

qj(O) = g q](O] =0 (4.2.10)

Kabu mapraap DRAAH TYAAMPHATAH Aeb (papas KuAaMu3,
Arap UKKaaad YeTy Xam LAPHHUPAH TasHYAa DyAraH
TYCHMHHHMHI 3TUAHINHTa HUCOATaH KAaTTUKAWIHHHA

yarapmac ae® orapmranm 6¥acaxk, Oy BoraaHHU
KO3DPHUHLHTAAPHY KYUHAATMYA XMCOOAAHAAY:
2 N2 3
CxU-x) 2%, x, x;

Oy = + -
KTO6EN Cx, I-x; xI(-x)

),
X, = K O = Oy

UxTnépuiz X; mykrapara F, 1ok, uxtudpuit

x, Hykrapa 9k = J;akij (k =1n) éxn marTpnuasui

KYpuHHIIAA U =qF orvamuHM 103ara keatupapH. By
€pAa XaM I0KOPHMAArH

0y Ly e Oy K

g S TR 2 F,
u= . s o= s P:

qn anl b C’:'nn Fn

Kabu OeArnaamiaapaaH omparaHuaras, Boraanmin
KO3h(PHUMEHTAADHAAH TY3HATAH O MATPHIIATA MOC
6yaran A=do! Tecxapd MaTpPUIlaHK TONHG,
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Y
F=Au=g’'u éku Fj:?z:;ajqu AGPHH XOCHA

xuramu3, By epaard g, aap siHa A=q’ TecKapmn
MATPHUA SAEMeHTAAPHAUD, '

IMoTeununaa Ba KMHETUK 3IHEDRIUAAARHUHT
ANPOAAAADK YIYH SHA

1 2 1L
=~ W I 1=y md;
7 &, S 2 &M

AdpHM FBTHOOPra oAapMral. OYACAK, KApPAAABTraH
MaCArAHHHT MATEMaTHK MOASAWHH H(pOoAaAaMAMIay
Ky#upary Kolid MacaraCuay XOCHA KUAAMUS:

Mil+ Au = 0, (4.2.11)
u0) =, WO)=0 (4.2.12)
By epaa:
‘-am |
m, 0 0 g
0 m, 0
M= , Oy =
0 0 m,
Laﬂn_

TaBEKAAABLI AO3HMKH, TYCHH YeTAaPHHUHT BoLixa
YCYAAAD GMAAH XaM OHPUKTUPHAKUIAMIMHYM Kapail
MyMKHH, <¢hakar Oy epapa @, Boraannm

K0P DULHEHTAGPUTHHA YarapuiliAapu MyMKUH.
Arap, Maccarapu Hup >Xolra TynAaHTaH

TYCHHHUHT CYHYBYaH TeOpaHHIIAAPY XaKHAAIY MaCaAd

Ryprirdanran OyAca, v XoAaa, (4.2.11) reraama yprura

Mi+A(1-RHu=0 (4.2.13)
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'eHIAAMAHH B3H1IN MYMKUMH OVAaAHL

HRRMHYIH MUCOA TAPUKACHAR, YASUKAM - JAACTHK
Npy>XkuHaAap Ounan GupHKTHPUAraH BUD Heua KaTTUK,
FOKAApPAAH TALUK@EA STHATAH MeXaHHKaBHH TH3AM
TeOPAHMIIMN XAKHAGrH MACAAAHN KAPanMus.

FORAApHHHT MacCarapUHU I, MML,,... N, AP CUASH,
YAQPHUHI MYBO3aHaT XOAATHAAH YETAAHHIIAMKAADUEH
Qe Qyene . ABD OMaam, § Ba [i+ 1) roxaap OPBCHABIH
NpyXUHA K&TTHKAHFHI—IPI C,,;1 OHAAH Ba TOMUAMII
KydaapuHu 3ca P (t), [t),..., ,it) rap Ouaam
DearnaaiiMus (6- paCM)

L . .
e sy . i ?“"’;i jrgi c?.,(,ir Lo _
oA , mmy
[ v\j Bavy
(i S y 7 ,;;.-/”’,‘;””;;
i
' _ \ ¢
Ci-i, I (Qa ‘Zr.'--l) oo _ﬂ_..,"’“‘r Feer™ Qe
B-pacM

WXTHEPHK m, JOK YYyH THUIHMHUHT Xapakar
TeHTAGMACH KYHHAArY KYPUHALIAQG E3HAAAM:

M, + oy, (=90 =€ (T —a) = PO, G=2,0- 1) (4214)

BHpHHqH M, IOK YIYH IOKOPHAArY TEHTAAMaAa
HATHAMANIAY, ”}f}zzm OPYRHHANADHUNY YAJ YOKXACH
KysraaMac Ae0 Oammapu. Arap m FOK YIyH XaM ¥
TE@HIAAMaEAd OXKHPrY KYIUWAYBUMHHHT HIITHPOK
3TMACAMIMHHE 3HTHOOPra OACAK, ¥ TCHIAAMAAAD TU3HMHH
KYPHASIH KYPHUHHIRAGA E38MHE! :

m]QI +(C0,| +CI_2)ql _C|_gql :p| {Us

md = ¢+ (c._:,i +C.,m)Q. =C . =P,
............................................................. (4.2.15)



Arap By epaa

m, 0O 0 a,, a, P,
0 m, 0 a,, a,, P,
M = . A = - y f = .
f] 0 m 3] a P

rabu Gearuaamwiaap xkupurcak, {4.2.15) tuzum
KYVHAAQTHYA E3HAGAU
Mii + Au = f. (4.2.16)

A MaTPULAHMHT JACMEHTAADH KYHHAArK QOpMyAarap
uaan xpcobranaaurap
Ay =—C s O =C; +6,,3G;, =0

Yoy {4.2.16) Terraama 6uaan (4.2,12) Gotnaanriy
mapTArdp OHpraAurAa KapaaraérraH MacCaAaHWHT
MaTeMaTHK MOASAMHH U(hoAa 3TaAY.

JAacCTHK BaaAapra OUPUKTHDUAIEH OFHD
rapAWIIAAPHMHT TH3HMMHE y4yH HypaaMa TebpaHuIuaap
TEHTAGMACH XAM XYAAM HOKOPUAATHAEK XOCHA KUAMHAAN
(F-pacum},

Fapanmaapuaunr Sypuanw OypuYyakAapuHHE
q,.qye. 0, Adp Onmrad OGearvaaiiMuid. OparHKAary i
TAPAMIITA BAAHHWHI TYTALUTaH >XOMAApPHHHHr Gypaama
MOMEHTASPH

M = Cldy = Qi)
(4.2.17)

M =€l = @)
AAPHHHI XaMpa TalKy TOHHAMAa MOMeHTAapH M (i)
AADHUHAT TABCUP ITHIIANKARDHUHH 3BTHOOPra oAut, yi- -
TAPAMUIIHHUET XAPAKaT TEHTAAMACHHEYU KYWHAAETH
KYPUHHITAA €3aMH3:

0+ M, M M =0, (i = 1) (4.2.18)

Oy epaa, J;, OPKAAM i-TAPAMII MACCACHHWHT HHEPLHs

MOMEHTH OeArvAaHras. JHAU (4.2.17) BM (4.2.18) ra
KYPAU0, KyHUAATH MDOAAHK XOCHA KHAAMMS!
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i, -Cq, + (C + Ci‘i+1]qi = Ciiniinr = M](t} (4.2.19)

Maskyp TenraaMa OHAaH (4.2.14) TeHrAAMaAap Gup —
SuparapupdaH akaTruHa OHPHUHYH XaAAADPHHMHT
KosthuumeHTAa pH OHAAHIMRA (DapK KUASAHAAp. Ara p
(4.2.19) pg J =m; sa M (1) =P (t) ae6 oraamran Gyacak,
¥ XOAAQ, OFHP TAPAMINAAD TH3HMM YuyH Oypasma
TeDpaHuIIAGD TeHIAGMaCHHH XO0CHA KHAAMHS,

7-pacm.

_ LlyHaan ruaub, Bus joxopuaa DOUIAAHFUY
LapTAapy Braad GepuAraH o0aaui auddepeHiuas kU
OAAMH HHTErpar-pAndrPUpeHnuan TeHrAaMaAdp OpKany
MATEeMATHK MOAEAAAIUTHPUAYBUN MYXAHAMCAUK
MaCEASAAPHHMHTI 3HT COAAA XHAAATCH aAMpHM
HaMYHAAAPHHUTHHa KYpHO YTAUK.

Kyn xoaaapaa, MYXaHAMCAHMK MACaAarapH
HOUMIUKAM OpanH aridhepetIias KM OAAHM HHTRIPAA
- AMdihbepenrllas TeHrAAMAAAD OPKAAM MATEMAaTHK
MOACGAAQLITHPDHUASGANAAPKH, YAGPHHHT TaKpMOHHA
EUMMAAPHHY KYPHIL YYYH Xap XHA COHAHM YCYAAApP
MaBXKya OYAMO, YAQPHHHI KYAAGHUAHMINUHE XM
OPKAAMTHHA MyBahHaKHATAM AMAATA QLY PHIU MyMKIH.
BEu3 KyHnAa COHAM MHTETDAAAALT YCYAAAPMHUHI
aupUMAApPU OMAGH TAaHKIUKME YraMuz.
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4,3. PYHI'E -KYTTA YCYAHU

MAa3KyP YCYA 3HI KYIl TAPKAATAH COHAUW
HHTETPaAAdLlE YCYARAPHUAAH xMcoDAAHU0, Yy acocupa
TYy3HATEH AQcTypaapaaH otaaraHud Xam YKyB xam
MYXaHAHMCAHK TAaBCH(PMAATH TYPAK XMA MACAAAAAPHN
€YUIIT MYMKWH.

Arraiiaux, (4.1.1)-(4.1.2) xatu Komm macanracu
Kaparagrran Oyacvn. Arap (4.1.1) TeHraamMaaa y,=u,

Ey,= p X30¥ arMalITAPHLIAGD KMPHTCAK, YHIA TEHT

Kydal OVAraH KyHHMAAIH TEHTAAMAAApD THIHUMH XOCHA
OVaasl
My, =By, | i
Ej, = f(1)- BM'y, - Ay, 3.4
]

EKH YHH KYMHAAIH KYPHHHIIAQ XaM €3WI MyMKUH.

M O)(S )00

Arap

Co(s IS
*“y,, " lo B) \-a -BM")

{5 2 )
“lo ) s
Kalu OeArmAauinAapadd (QOHpaAdHCAK, IOKOPHAATH
ndopd KyHMAATH KYPHUHHUIUTA 31d GYAaAH
. y=Dy+q=Fty) (4.3.2)
XAMAA YHMHT OOLIAQHTHY IUHAPTAAPH '
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Y[0)=([\z;’] s (433

Ad 83BAaALL

Lilyuaafi kuaub, Bupuavyn Taptubaum 0aaMR
andpdepetias TeHraamMa Oyaran (4.3.2) TeHrAaMaHu
(4.3.3) kabu HOUWAAHFHY WAPTAAD OAXKAPHATAHAA
TaRpUOHE eUMIIAMKHHAT PyHre - Kyrra ycyannu Hadn

sramu3. [y marcasaa, Supop U =1atft,, -1, = Al)
BaKT MoBaiHuAard Y(t) HOMADAYM (PYHKITHA KUHAMATHEN
y opkaan Bearunrab, v, = y(t; + At} PyHRUHA yayH

At HHHT Aapaskasapd Oyiinda TeHaop KaTtopura OYATaH
BMHAMACH .

Y, =Y + Y- At+ Y (A0 721+ Y (A1) 731+...(434)
H# Kapaimui. By epad, AACTAQOKM UKKHTA XaA OrAaH
YeraparaHus, Kynuaary Takpuouit udopanu é3amMms:

Y, Y +Y, At (4.3.5)
lymunraex, (4.3.2) #opaHUHEr t=1 OYAranaard -
KHAMAaTH . '

Y, = F(ti,yi) (438
Hu {4.3.5) ra Ky#npb, Kyliuparuny gsamus;
Y, =Y "'F(t.-,}’.-)'-m- (437

By (4.3.7) dopMyaa, Bupunun TapTHOAM PyHre -
Kyvra chopryaact Ae0 :0pUTHAGAN. BUDHHYH TapTUBAK
AeMUIIANrEMusHUBT OcucH, Tedaop Katopuaa Ou3
$akaT Af HUHY OUPHHYH AAPAKACH OUAIHTUHE
yorapasasraH sauK. Mazkyp Qopmyaa 0{ A1?) Taptuban
XaTOAUKKA ora 6yAub, F(t,Y,) aa 6np mMapra xucobaanr
GaKapUATAHAGH KEHUH, Y OPKaAk HaBOATAAIH HyKTara
YTHASAH. _ _ _ -
AMaanit XxUCOOAALIAADAQ, ACOCAH, 4—TapTUOAH
Pyure - Kyrra yCcyAH Ae0 HOMAQHYBYH YCYA -
MHIAATHABAM. By yCyara xypa, {, pan t,, ra YTauaug

79



RyHuparu opmyaarap OMAaH aMaara Om}zpﬂné,m -

l(P, +2P, + 2P, +P,) (4.3.8)

Y, =Y +at-BP=3

By epaa: ‘
P = Flt,y ) P, = F(t, +0.5ALY, +0,54t-P )
P, = F(t, + 0,540y, + 0541 P, ) P, = F(t, + At y, +At-P,).

By epaa xatoauk 0{ at’)aan uGopar Ba y (4.3.7)
GOpPMYyAdAar XATOAUKKA HUCOATaH QHTEruHa
ruuukaup. [ysan xamM 2bTHBOpPra OAMII AG3HMKH,
YMYMEH XaTOAHK HHTEIPAAAAL KECMACHHUHT Y3YHAHTH
oprHELIN Graad Yca OopaAd. YHU KaMAWTHPUIN
MakKCapnAa at KapaM €TapaAdda KHIHK KHAHD
TAHAAHWAAAH, UIy OMAaH Oapobap MailrHa BAKTHHHHT
capdn oluus KeTaas. MyadsiH Macararapaa Sur Maxbya
At KAAAMHU CHHOB XUCOCAAPH €pAAMUAA aHUKAAIIL
MYMKHH. DBepHATaH AaHUKAHKAArd eYMMHY
TALMUHAANAMTGH KAAGMHH &8TOMAT TAP3AA TAHAGHAMTAH
AAropHTM Ba AACTYPAAD MaBXya. Kyiiuaa Ou3 Pyare -
KyTTa yCyAd arArOpUTMH 2COCHAA TYSHATAH AQCTYPHUAHT
OaoK CXeMacHHHU KeATHPAMM3.
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Bomaapmp

KHpuTeAspAHraH mapaMeTpAap,
t(}s YU,- ﬁt; 1 '

PI = F“ln Yu) rrr——

L=+ 0,508

=Yy + 0348 P,

P> = F(1, Y}

=Y, +0,54¢- P

P;=F(1,Y)

=Y, +05A-P

P=F4 1)

Y= Y}] +9t6_'(p1 +2B +2P3 + P.i)
i .

Xucobranran napamerpaap: £, Y J
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4.4. KOIIIU MACAAACUHHU EYYIITHHT TYFPH
YCYAH
Bu3 apBarrk Ganara PyHre - Kyrra ycyam
andepenivan TEeHTAAMAAAPHUHT XocHAATa HHCHATaH
euuArad GYAMUIAMIHHE Taral STHIUMEAN KYPHO YMKAHK.
[yuaait ycyArap XaM Ma8BXKYAKH, yAdp MKKHHUH
TapTHOAH AUPepeHIIHan TEHIAAMAAED YUYH Maxcyc
TSAKHK 3THATaH OYAuG, TeHFAAMAAapHMHI XOCHAATA
HucOaraH evyuArad OYAMIIMHY TapraB sTMatinn. Y
KUAAATK YCYAAAPAGH GUDHHHU KyWHaa GadH 3TaMu3.
Arap {4.1.1) Teuraamapa B=0 o6 oncax, (4.1.1) -
{4.1.2) Koy MacaraCHBEMHI KVDYHEDy KyHMASIHYa
B3MAAAH: '

Mii + Au = £(t) (4.4.1)

Uty =y, uty) = o, {4.4.2)
xaMaa Oy epaark A MaTpHUI@HU cuMMmeTpUK Aeh
. Kﬂpﬂi/‘[MHS. ScAaarnd S}TBMHSKH, n 'S}]U_IOBAH CHMMETDHK
MarpuLa n Ta yzapo 6orAuK OYAMAray xoc BEeKTOPAAPTa

ara Oyaap 2an.

’ @apas KHA&ﬁAHK, AaCTﬁaG}QH xﬂcoﬁ}\awhap
HaTHXKACHAR TeOPAHHIIAAPHUHT XOC YacToTarapH OHAAH
X0C TeOPaHUIIAAPUHUHT UPOASAGpH aHHMKAAHTAH
5?.?\.(:1’11'{. Xoc HaCTOTaAd PHU ?CI/IG Gopﬁm TapTI’IGHAa.
SbHM, ©; LW, $..5 0, KAGH KUAUG xoliramrTupud,
yadapra MOC KEAYBYH TeOpdhuurapHM 3ca,
W, W,,..., W, Aap opraan Dearuralinggs,

AFTalAKK, KyHHAATH MyHocaGaTAap
SaxxapunrapMran OVACHH:

0, arap 1% j Byaca
WIMW, = T o
R {1, arap i=j6yaca, - 443
O, arap 1#] 6v¢ .
wraw, =, TP 17 Bvea (4.4.4)
' i, arap 1=j gyaca; o

Kgpanaéﬁaiﬂ MaCANAHUHT eTHMHHH
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u(t) = Z, ()W, +.. +Z, ()W,

:BKH
_ u(t) = WZ(t) {4.4.5)
KYPUHKUIIAS H3AQUMUI,

Arap 6y epaa _

W = (W, ..., W, Zit] = (Z,{t}..., Z, ()T

SKAHAWTHMHH 3ETHOopra oAcak, (4.4.3) Gunan (4.4.4) Aapra
acocag

WTIMW =B WTAW = Q? (4.4.,6)

AQpHH XOCHA KMaaMu3. By epaa, E - 6upanK Marpuna
B4

w 0 .. 0
o 0 o 0
0 0 .. ol

Arap (4.4.5} Hp (4.4.1) ra KYiiub, XOCHA GYATaH

,3@0;;&33 431l TOMOHAQH W7 rd KYMaiTHpcaK,
WIMWZ + WTAWZ = WTf

HU Xocua KHAAME2 Ba Oy Hhoaaaa (4.4.6) uu 3wTHOOpra

OACAK, ¥V KYHHMAArHYa KYPHMHMIITE 3Ta GYAaaH

- EZ + 2%Z = F{) {4.4.7)

By epaa: _
F(t) = W' = (F, - F,...F,)".

FOKROpPHAA XO0CHA Knmauuran (4.4.7) kabu
AutbhepeHIHAA TeHTAAMAAADP TH3HMH OOFAQHMATAH
MM 690, yHEHT Xap OMP HOMABAYM QYHKLIMACHHI
AHUKAQLT YIYH

Z(th+w!Z () =F). (i=1n) (448
kabW TeHrAaMaAap HHTErpassaHapH.
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Baxraumr Gomaanrya maitry t,="0 Aa u(0) sa u(0)
AAD AHUK GYATAHAMKAADH YUyH (4.4.8) TeHrAaMasapHu
‘HETeTpamaiiaa Z,(0)Ganal 7 (0} AgPHH YAAD ODKaAH
HA(POARAALT AOSHMKH, YHH (4.4.5) ra 4cOCaH GakapHIl
mymkuH. LIy makcapha (4.4.5) 64 W™ ra 4an

TOMOHAAH KYHAITHPHAGAH, ¥ Xoapa, Z(1) = WTMu(t)
Kabu myHocabar xocua Gyaub, yraaf Ou3

Z(0) = W Mu(0), Z(0) = W' Mu(0)
‘RaGu BOFAGHMIIAGPTa 3Ta Dyaamua &R yrapnem T
yuyH Kepakan GyaraH Kyduparn Adoparapru €3a
OAAMH3

Z:(0) = WMu(0), Z,(0) = W,"Mu(0), 4.4.9)
Y X0AAQ, (4.4.8) TenraamaHHHT (4.4.9) KaOu GQMAGHFHQ
II&PTAAPHHY KAHOATAZHTHPYRUM eyHMH KyHMAGTHYA
E3MASAH:

Z,{t)=Z,(0)cos ot + i'zi{(}) sinwm 1+
W .

1

E{t - 1)sino,{t - 1)dx. (4.4.10)

[ Y ——

1
+ —
. wi

IOKopuaa Kearmpuaran teyPAAMAaHH COHAM
MHTErPEAAAL XaM MyMXKHH, yHu OH3 HaBbaraaru
HaHAAEDPAA KYPHO YTaMi3.

4.5, YEKAY AMMPMAAAP YCYAAAPU

KapaMba-KaaaM unTerpassaill yeyasapu ael
HOMABAYM YCyAAAp &ppamMupa 6uPOP 1, =1, +At
BaAKTIra MOC ( At HHTErpaanaiu KapaMH) KEeAYBYH Ba

AHHKAAHHMAMIIH A03HM OyAraH u,,, W, Wil AQpPHMHT
KUAMATAAPY VAGPHHHT aBBaaTH KaAamaap Gyuanda
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TOMUANAH KHHMATAAPH OPKAAM XUCOOAAHAAM,

Kyaait 6yacun yayu GyHpan 6yén (4.4.8) Gunran
(4.4.9} ABpAAI'M KHASKCAGDHHU Taliaal 1000pub, yAAPHK
KyHHASTH KYPHHHIIAZ €310 oAaMuU3!

it + bu = £(t), (4.5.1)

: w(0) = Z(0), v:l(O) = 7(0). (4.5.2)
by epaa: '
wt)=Z.(1), b=ow/, £(t)=F ().

Yy (4.5.1) - {4.5.2) Komx MacaracHyy COHAHM
MHTErPAAAGUIHKWHTI Y€KAW aNupMaAap YCYAHAAH
HKKHTacHHH DaéH aTaMus3.

1. Maprasu# aHipMarap yCyam.
Bupop =it BaRT MOGAHHUASIH

u(t), u(t), U{t) AapHUHT KMAMATAAPUHEN MOC PABHMINAQ

u,, s, {i; AP OPKaru Bearuaativuz xamaa u(t; + 1)

chyrxpsiamHr TeHAOp KATOPHra T HAHT AAPaKarapH
fyHuva SMMAMACHAAIY T° KATHAILTAH XAAAGH KeHWHIHY
XaAAdpPHH Tanaab

2

u(t, +t)~u, +1 u+ Ij_ui (4.5.3)

xafy Takpubui HEDOAEHH XOCHA KUAAMH3,

Arap (4.5.3) Aa, @BRAA 1 = —At KEHMH 1 = AL AeG
oaapurad GyAcaxk, KyHHAATH HMKKHUTA TEHTAMK XOCHA
OyAapM.

2 12

U, =u —at-ui+7u.-, U, =4 +m-ui+-§—ui

By udoparapuu asean xaaaaf aftupub, KefvH xapaad
KYIIM0, KyHAuaaruaapra sra 6yAaMus
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S ' - 1 '
W = E(UHI —u_, ), U = _ﬁ-tT(uiH - 2LII- + W, ) (4.5.4)

Arap (4.5.1.) TeHTAaMaHHHI t=1t; Baxr
MOGaHHAATH KYPHHHIITH

ut by, =f {4.5.5)
HY €310 OAMO, yHra (4.5.4) HUHI UKKWHYM H(hbOAACHHEU
KYAAMTaH OyACaK
. u,, =2u —u,_ —buAr’ + A’ (4.5.6)
Hu xocuA Kuaamus. By (4.5.6) ndpoaaaaru i=0 ra moc
KeAyBYd U, HH GHHKASLT MAKCAAHAA (4.5.4} HPOARHHHT
BUPHUHYUN TEHTAMIHAGH

u, = u, —2At- 1, - [457)
HU Ba (4.5.6.) paH 3¢a, 1=0 a2
u, =2u, —u_ +(f, - bu,y)- At? (4.5.8)

HY XOCHA KILAAME3,
OXMpry MKKHTa HOASAAH 3Ca,

- At?
U, = Uy + Un- At + (f, — bu,,)-—2- (4.59)

HU XOCHA KHAAMIS,

Arap y(0) = u, = Z{(0), u(0) = uo = Z, IKAHAKTHHHK
ILTHOOPTE OACaK, HAU {4.5.6) popmyra opxaan u,,,
Huuri= 1,2,... Aapra MoC Keasaurad SoLKa KUUMATAGPH
XHcoOARHAAN,

2. HeioMapk yCyAH,

Maskyp ycya u{t;+T) Ba y(t +1) Xabn

(PyHKIHsAApHUHT TeAOp KaTOPHTa T HUHT AGPasKaAapH
Oy¥tmua 8nuamManapu Gyarad TakpuOmit udoparapura
ACOCAAHIAH, SLHH: :
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. . 3 - -
ll(ti +‘t) B l.li +T'Ui+%u+aﬁca u;, |
) . ) i (4.5.10)
u(t; + 1) = w+ Tu+ fir? y,.

By epaars o Ba P roadpdunmentaap suTerpassaur
}KapaéHHHHHI‘ WapTCHu3i TYPFYHAHI‘HHH TABMHH
3TaANTaH KAUO TAHAAHAAK (YAapHUHT COH KHMMATAADH
XAKHAA KYHUPOKAA CY3 FOPXTaMu3).

"Arap (4.5.10) A2 1= 4t aeB oAcak Ba Gi HU

(ﬁ‘m— u. FRaine el P‘«?KP&G'HE? APGRE GHRAIH

AAMALITHPCAK, ¥ XOAAZ

u,, = + At l:Ii AP /2. u, + ,_\,ti([,m_ u. ),
L P e (4.5.11)
Wist & Wi+ AU e+ BAL(U+ 1),

HOxopraaru TeHW\HK’LﬁpHHHF.5HpHH‘IHCH,.B,aH _
U, HH TOTIAMH3, TBHY ' '
, I 1. I
M, ==——{ , ~1U )= ~—11. — %11 N
il amz( W) T ut (- ) U (45.12)
Bd YHM YAADHUHI MKKMHYHCHra KYsAMM3, HATHXK3AQ,
Wy HY @HHKAGHMH3
- p
Yis1 = oar
SHpu (4.5.1) TeHrAaMany t =, yuyH

By 1 .
(U —U)+ -0, +[|+B(1-£)]»%ui (4.5.13)

Vi +bu,, = (4.5.14)

! i+l

KabU KYDHHHUIUAA &30 OAMG, v GuAam (4.5.12) uu
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OHPraAMKAA €4CaK, HaTHXKaaa, U, YIYH KyHuAaru
U(OAGHH XOCHA KHAAMM3 ™
aAt? 1 1 - 1 -
Hin = 1+ baat’ |: ! +0'.&t1 i +Hm+(£m1) ui:|’ (4.5.15)
(i=1,2,3,.) R
KOxkopuaarn (4.5.12) 6uaan (4.5.13) aap
- Bupraankaa HoloMapk YCYAHHHHI PeKYpPpPEeHT

MyHOCABaTAAPHHH HPOAANATAH,
Tawskuaram A03uMkH, Heromapx yeyan, sacaxar,

u,, Uy AAPHUHT GEPUANIIHHUTHHA IMAC, BAAKH 1y HUHT

¥aM DepHMAHUIMHH TAK030 3TaAd. OAATAR, {IUHHHI'

KRuiiMary Oepuarad (4.5.1) TenraaMaHuHr t, = 0 GyArad
XOATa MOC KeAYBUU KMUMATHAAH TONHMAAAY, ARHU!

Uo = f — bu, = £, — bZ(0).
DHAH U, Uy, UpMAPHUHT KHAMATAAPUHA GrAraH

xoaaa ul HEHT KupiMaTH (4.5.15)aa0, 111. Ba fl; AQPHHHT

KUPMATAADH 3¢a, Moc parritpa (4.5.13) 6unan (4.5.12)
AappaH Tonuaaau. by xapaéH aAaBoM 3TTHPHAUG,

“

U Uier, Uisl AQDHHHI 66})‘-!6 KHHMMATAADPH TOIIHAQAH.

itl?

Hexau adudpmMarap YCYAHMHHHI KYAAAHHLI
JKAPASHHAA At K3AaM KAaHYaAMK KHYuk OyraauraH
DyAca, eunM YUIaHYAAUK aHKK GYAAAH, AeKHUH LIy OHAQH
Oupraanraa xucobAaUIAAPAATH KHMHHYHAUKAAD XaM
opra Oopapu XaMAa KapaM AaBpra G0FAMK 6YAuO, y
YHHEHEF KUCMHHH TAMKHA 3THUIUNAMTH KepaK G?AHAH
({4.1.1) aAndbbepeHIMaA TEHTAGMAAAPHUAHT Xap OHUpH

 ¥3uHHHT b=, Krcmurasa T =27/ ©, ra TeHr AaBpUra
ara). bapua (4.1.1) TeHrAaaManrap yuyH 4YeKAH aHHpPMaAap
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YeyAu KYAAAHHAAETraHAA Kapam OGup xua KHUAKHG
OAMHEAHM Ba Y 3HI' KMUMK AGBP KHCMEAGH TALLIKUA TOTIIaH
6Vaumu KepakK., IIyHUHD yYyyH XaMm eYHMHUHT
TYPFYHAUIHHY TAAKHUK STHHIABKHA PakarriHa SHT Karra

~@; Aarpra sra Oyaram andhepeHIras TEHTAAMAAAD
YIyHrgHa YTKA3NI Kepak Gyaaan.

3. 3HAM  YeKAM  aiupMaiap YCYAMHHMHY
TYDFYHAMTM MacaracuHu ypranamus, Iy marcaasaa
(4.1.1) TenraaMarapra Mypoxxaatr 9TAG, yAapPHHUHT Xap
BupyuHy OGMTTA SPKMHAMK Aapasxara ara Oyaran
TH3UMHUHT XAPAaKar TEHTAAMAcH CHaTHAA TAAKHH
STHII MYMKMHAMTHHEHM 2BTHGOpPTa oAamMus. by
TEHTAAMAAAPAAFY CYHAUPIHYAUK KOOHMAUATHHNA UPOAA
STaAMTaH napaMeTp YbTHOOpra OAMHMAaHAM, YYHKK
XUCODAQIIAAPAAH MABLAYMKU, Y HHTErpaisall
MapaéHUHAHT TYPRFYHAHTHTA MYXHM TabhCUp -
K¥prcaTMaiad., YHAQH TAWKAPH TYPFrYHAHK
MACAAACHHHHT TAAKARUAA T@HTFABMAAAPHUHT VHT
TOMOHMHYK HOAB AeD Kapall MyMKHH :

HiyHaad xuAnG,

utou=0 (4.5.16)
TEHraaMaHH XapanMH3. MAabAYMKH, MAaskyp
TEeHrAaMaHMHT aHWK evuMu u=C, coswt +C, sinut
Kabu €3uaap 3pM ( Oy euuMHK || = A 4 Be ™ Kabn

KYPHMHHIIAQ XaM 83MII MyMKUH, 9yHKK Oy epaarH A
Ba B KOMIIACKC y3rapMac COHAAPAHD).
a) ABBAAO MapKasui afllpMarap YCYAMHWAD
XUcof >kapa€HU TYPTYH 3KAHAUTHHU YpraHaMH3.
Mapxka3Hil aHupMarap yCYAHTa acoCaH XOCHA
KYAHHPaH

w =1/ -(u,, ~2u +u_,)
PICbOAaHH (4.5.18) ra xyiub, KyABARTH MyﬂocaﬁaT
U, U, Fo?Ar =2y =
HHM XOCHA KHAAMH3KH, YV Tagkpubuit eunman uPoaa
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ITaAN. _
Iynaant 6up u(t) byHKUUSHH AQHAKAAUWHHA
Maxcapa KUAMD K,S:THMI/ISKM, v
Wt + At) + u(t — Aty + (@A = 2)u(t) =0 (4.5.17)

TEHTAHKHYU KAHOATAAHTHPHO, LIy 6MAaH 61pra (4.5.16)
TEHIAAMA YUYH HHTerpaA (DyHKUUSHN HQoaAa 3TaAUraH
OYACHH. YHH KYHHAAIH KYPUHMINAQ GXTapaMU3:

Ll(t) - Aevl 'eiwl :Ae{w.im)l

(6y epaa A MXTHEDPUH Y3rapMac KOMITACKC COH).

by uhopaparu o KyTaMTyBYH BaKT YTHUIN DUAaH
TeDPAHNLI AMIIAMTYAGCUHUKT ¥3rapHNTAHY DeAruAQiAH, .
eurM 3ca, v=0 6yAraH xoAapardHa TYPryH OYAaal.

Arap

q - e(v+iu}m {45.18}

KaOH GeATHAAIL KHDHTCAK, KYHHAIMAADHHY 832 OAAMRES

u(t + At) = Ae O Zauety
u(t — At) = Agt A = é— u(t)

By udoaarapuu (4.5,17) ra Ky#ud, g ra nucBarar
KRAAPAT TEHTAaMa, q2 — 204 + | = 0 HU XOCHA KHAAMHES,

YHUHD €4NMHU 38, g, =@+ Ja? -1 xabu éspaaam, By

epAd g=1-0 At* /2

EuuM TypryH GYAMIAMIY YYyH v<0 O6YAninn
Kepakauru caGabau, TYPrYHAKK COXAaCUHUHT
AHHKAAHUANHIINH At HWHP INYHAAW KAHMaTAapHHH

AHUKAQUITE ReATHPHAAAUKH, ¥V epAa [q[:e““‘ <1

6yamy Kepak OyAaAl.
WMxkuta ¢, Ba g, #HaAu3Aapra (4.5.17)
MyHOCa0aTHH KAHOATAAHTHDYBUH UKKHTA U, (f) Ba u,(t)
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QYHRIMIAAD MOC KeAGAMAAD, YAAD TYPFYH OYAULIAGPH
YY4YH t - wAd YVAAPHHMHT Xap OUpPH YerapaAaHras
SyanaapH kepax 6yaaal. LIyRaaf KHAND, Xam q, Xam
4, AP KA XAKMKMHA EKH KYLIM3 KOMIAEKC COHAAp
6YAnb, At HHHT KMHMaTHIa OOFAMK OVAGAH XaMA2
YAGDHMHT MyTAQK KHHMATAADH Xap AOMM CHPASGH KHYHK
OVAuIIAGPH KepaK 9KaH.

2
Mapas KUAGHANRK, aBBaao, Al < . OYACHH, TBHH,
a’-1<0- Y xoraa Q,, =a*ib xabu xymwma
UAAH3AAPra ara 6yaamMus. By epaa. |y = /1 - g® OYAUD,

o’ +b? = | OVATaHH yuyH )ql‘ = Jq?] = 1 O¥rapu. ByHaan
KYPUHSIIITURY, §, Ba ¢, Aapra MOc GyArad xap _HKKaAa
Xycycudt eyumaap yuyH v =0k apHH Oy eppa XOcHA
KMAMHTEH TAaKPUOWA eulM XaM XYAAM aHHK e9nM, Kabu
yarapMac aMIAMTYAdAM apMOHHK TeOpaHHUIHH
nihosarafian. Y xoapa, (4.5.18) ra acocan KyMmuaaruaH
é3a oAaMHM3:

q,, = €™ = cos pAt +1sin pAt.
By ndopapar KYPUHSTHKH, TaKkpuOuil eummparu
TeOPaHMLII YACTOTACH COSHAL = O EKH '

1 ' '
p= g arccos(l - 0,5a%At?) (4.5.19)
xabu OyAap 3KaH.

DHAH g2 — | > ¢ OVArad XOAHH Kapéiﬁmna, ABHH

» ? |
at>~. Arap p = /g’ -} AeD Gearuraur KMPHTCAK,

Q,; = ax b kabn ukknTa XAKMKYH UAAHIABPHH XOCHA
KHAAMUS, Buer TeopeMacura Kypa,
q; -9, =1 6yAraHauru cabala, y HAAM3AAPAAH OMpH
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1 paH KaTTa 6YAU6, eduM 5Ca TypPFyH GyAMaBAl.
Iynaak kuanh, MapKa3nui aHHpMarap YCYAUHHHTD
TYPryH OVAMLIAWIH VUVH Xap AOMM At KAAAM KPHUTHK
KUAMAT AeC aTaAyBuM At*'=2/w =T/t KHHMATA3H
Kuupk OYyanmmmavrk rtanab xuannap 3KaH ( 6y epaa,
T = 2= / @ TeOpaHuLl AaBpH). LIYVHUHTACK, COHAH €M

XaM AHHWK BUMMAATH AMIIAMTYAATAa TRHT aMIAHTYAQ,
AGKHH w AAH (papxrAl OYATaH AOHMPABHIL YACTOTa OHAGH
TeQpanutll XKapadéHNHE Uhopa 3Tap SKAH,

¥myman sca, (4.1.1) TenraaMaHHMHT MapkKasud
alppMarap ycyAd OHAAH MHTETPAAAGHHII KapPaSHH

at < at* < T . /n wapraa TypryH 6Yaap skan { Oy

min
epaa, T,,, XaparaéTraH TUIUMHHHT JIPKUH

TeOPAHHIIAAPAATH MUHHUMAA AQBP).

6} Heromapx ycyAHMBEHHFr AaHUKAHTHUHM Ba
TYDFYHAWTMHH VpPraHuul Makcapuaa AHa (4.5.16)
TeHraaMara Myposxaar aTub, y epaa ada (4.5.11)
udoparappas doiiparanamus. HeooMapk ycyauaa

XOCHA KHAMHAAUTEH U(t), y(t) Ba u(t) yHKUUSAAADEE

u(t) = A eV u(r) = A,eTI y(t) = A eI (4520)
Kabu KYpHHAIIAADAG axTapamus. By epaa, A, A, A,
AGD HMXTHEPHN V3rapMac KOMIIACKC COHAAPAKD.

Arap (4.5.16) renraamanuHr t=t, Gyaranparsi
HPOAACHHHHT KYPUHHIHHA ﬁi*“(!)zu,- = ABK
OVAMIITAUIHHY XaAMAR

A, = -0A, (4.5.2_1)

HH Ba W, =qi, W =qQU, W =41 AGPHH

3LTHO0Pra-oacak, (4.5.11) HUHT UKKHUHYH KOAACHTA
ACOCaH, -
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1. :
A, = —Almiat[[} - ﬁ] ' (4.5.22)

‘HH XOCHA KMAAMMAE, _

' Olyvumaraek, (4.5.21) 6uaan (4.5.22) AapuHu
3BTUOODPra oAand, (4.5.11) udopanvur GUPHHYM
TEHTAHMIHAAH ( I'a HUCOATaH KBaapar TEHIAAMAaHH 311
MYMKHH, '

11— g7 +y,(l~q)+1=0. (4.5.23)

By epaa: v, = e v, = ~(f+03),
By (4.5.23) Tenrramanu eyul, yHHHT

9.2 =2LY1(271 + Yy 475 —4"."1) [4.5‘2.4)

KabM MKKHUTA HAAM3APHHHU TOIAMMS3.
JHAYM YE€KAM alMpPMaAap YCYAHHHHP cV¥3cui

IYDFYHAMTHHE TAbMUHACBUH f Ba |5 [JAPAMETAADHUHY
KMMMATAADMHE AHUKAAMMM3. YHUHT yIVH Xap UKKara
J, Ba q, HMAAH3IAAPHHHI .0 A& MYTAdAK
KAAMATAAPHHMHT OMpAAH Katra GYAHUIMHHM Taral

ITAMM3 XaMAA ¥, Ba Y, AAPHMHT KpiiMaTAapuny (4.5.24)
"8 KYHraHUMM3Aa 1/@’At? Hu tamaab oGopaMus, Y
COAAR (4.5.24) yayH KyHMASGTHHH 838MH3

1 ' -
Q2 = 5|20~ 8 +05) % iB + 057 — 4a)

ArBano, dapasz KuaaWAuKkY, o > 025 +05)?

uapT GakapviaraH 6YAcuH. Y xoasa, ¢,; =d; fib,

<abu pxxura Oup - GupHra xyoma OYATaH KOMIIABKC
IAAMBAAPHM XOCUA KHAAMU3, ¥ epAA

1 1
a, =£[2a~(ﬁ +05), b, = g,/40c-([3+0,5)2.



’[yprmzx mapradpr OyAraH |q1] <1, q2| < 1 [apTaap

dp +b,£1 TeHrcHUaAMKHHWHT OakaPHAMIIAHTUTA
KEATHPHAGANKH, YHHUHI Oa’KapHAMIIAMIA YUyH 3ca .
f)=0.5 Gy armanry Kepak OyAasH.

Arap o <025-(f+05)? mapr BaxapuAapHTaH
g¥Aca, Xap UKKaaa (, Ba ([, MAAHU3AAD XBKHKHI COHAAD
BYANG, yaapaal 6upr aabarTa MyTAGK KUfiMary 6yiuqa
PUPAAH KaTTa OYAdAM. AeMak, HbioMapK yCyAMHHMHT
iax - myGxacks TypryH Gyaumaury yayH B20.5 sa
2= WS A +UBF RATR TR SRR "REPHR
JKaN.

Hlynaar kuaud, HetomMapk ycyAH At HHHI Xap
KAHAAM KHEMATAQPHAd XaM TYpFyH OyA2p okaH Ba y
yCYA MYTABK TYPFYH YCYA AeD aTanaAH.

. Mapgrasmil aiupMasap yCYAH KYAAAHHATEHAZ

panamuy At < T,/ n 1IapTAQH TAHAALL AO3KM. AMaAni

Macararap eumradrradpa Oy KasaM KyAad XaM KHYMK
pyrmun MmyMxuH, 0y ¥3 HapOaruaga, Kyad XaM MallliHa

pAKTHHUHT KT capdaanpaumra 0and Kerapd. 1y Ouran

PUPTAAMKAL, KYIMHYA, OX0PHM 4aCFOTAAM ( KHUMK

»ABDAM) TeOpPAHMWIAAPHY XHCOOra OAMIN Taral

paaaManan. LyHuHar yuyH xam Te0paHMILAl DHHHT

PKOPK  lLIaKAAapHHH Xxucofra O0AMII Kepak

GYATAHASIMHA MAPKAZUHE AMKPManap YCYAMHM UIHAATUIL

AO3MM (MACaAaH, TYAKUH Macasrandpyd €KHM IPKHHAMK

HAPTKACH YHYAAMK IOKOpM GyAMarad Macaraaap).

4.6. AAPAJKAAH KATOPAAP YCYAU
ARTaliAMK, KYHUAACY MKKWHYH TapTHOAM OAAMH
pridppepennyan TeHraaMa

w(t) + b{t)u(t) = £(t) (4.6.1)
Y3UHHHT xyﬁmar'l_i '
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u@) =a,, b)) =qa, (4.6.2)
Gowaanruy mapraapn 6uaan Bepuarad 6yacun. By
-epaaru bit) Ba f(t) rap Gepuaran GyHKUMsADp OYAMD,
o, Ba O, Aap OepHAraH y3rapMac COHAAPAHP.
_ Hlyruaraek papas KMAAMAHKKH, b(t) Ba f{t) aap
‘Bupop [0:1] opasuKAa AKHMHAAIIYBYH DYATAH AQParKaAl
KATOPAAD OPKAAHM HPOAAAAHEAMIAH (PYHRLUMSIAAD
-OYACHH, TBHU:

b{t) = g‘bbjti, f(t) = éf,.ti. (4.6.3)

By epad, b Ba { Aap OpKaAK MabAyM KOHCTAHTAAAD
BearvaaHraH,

Kapanaérras (4.6.1)-(4.6.2) Kolun MacaraCHHMHT
SYMMHUHH KyHMAArH AQpaXkKaAd KaTop KYpHHHLIAAA
H3raiMHy

u(ty =Y at* (4.6.4)
K=0 .

By epaarv a, AaD QHHKAAHWAHMINH AO3EM O¥aran
HOM&BAYM COHAAP OYAHO, yAGpAaH AACTAAOKH NKKHUTACU
a,Ba a, Aap (4.6.2) GOLIAGHFWY IHTAPTAAPAGH DOHAAAAZHHE
AHUKAGHAAM, TBHA: d, = O, A, =0, .

KOropyparn (4.6.4) waTOPHH KETMA - KE€T HMKKH
Mapra pudipepeHInasiacak, y Xoaaa

u(t) = i ka, t*', u(t) = ik(k ~Dat*? (469

Adp XOCHA Gyna,a,u EKu y epaa k 2=i xabu Gearuaam
KHPHTCAR,

MU=+t 468

=0
HH XOCHA KHAGMH3,
Arap {4.6.3), (4.6.4) xampa (4.6.6) Aapnu {4.6.1) ra
Kyticak Ba y epaa
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b(t)-u(t)= Dbt D at =Dt (467
i=d k=0 =0
HM IBTMO0pra OACaK, ¥ X0AAd KYHMHMAATH MpoAara ara
6-S}AaMH3' SLHH Z(] + 1)(1 + 2)ai+2ti + Zciti = Zfiti
i=0 =0 i=¢
Eéxu

i[(i DG+, 4o [ =2 5 (468)

i=0 =0

By epaa: © =2, b@,,.
k=0

SHpx t AQPHUHT Oup XHA Aapakarapu OAAHAArH
K03 bHLHeHTAA DHHI TEHTAALUTHPHG,

(+1)(i+2)a, +c, =1, mn éxu

| i " .
a,, = m[ﬂ - Z b.a., J, (i=012,...) 469

k=0
HU XOCHUA KUAAMH3.

Yiby {4.6.9) pexyppeHT (QOPMyAdAap 8paaMUAA
HOMaBbAYM GYATAH @, {i=2,3,....;) Ro3adhhbunmenTAapHYHT
fapyacH KeTMa - KET aHHKASHaAM Ba yaaprH (4.6.3) ra
xy#u6, (4.6.1) rearaamaduHr Oepmarad {4.6.2)
OCLIAAHFMY IHAPTAAPHHM KaHOATASHTUDPYBYM €UHMH
TOTIMAAAN.

1-Mucon,
Kyituaare git)—e'u(t) =e' —1 TeHAGMAHMHT
OepHUATAH GOLIAAHFHY  (y(0) = 1, u(0) = | HaPTAAPHMHY

KAHOATAGHTHPYBUYM eYUMU AHMKAAHCHH. By epaa:
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b(t) = ~e, f(t) = e' -1
o . ti . o0 ti
xn b(O)=-2,(-1' 7, f(t)=Z;-
i ' j=] 4+
Aemax, b, = —[—-)— (i=012..) —(1423 )

Ba (4.6.9) pEKYPPEHT q:nopmynanap KYHHAATH
KYPHHHILIAGPAR 83UAIAH

N D" la -
Gz = (1+1)(1+2)[1' g 'k} %=ha =1

1 1 1

".az —5 a, -"‘“(]—FG )?—ﬁ,...,ak=-£!*.
By xuriMaTrapHu {4.6.3) ra Ky#uo,
u(t) = Z_T = HH XOCHA KHAAMU3,

Z-MHCOA. {(MycTakuAa euMili yuyH). Kyimaare
u+ (e sint — Du=sint TeHIAAMAHMHT

u(b):] U(0)=1 XKabu GOLIAAHFMY IWAPTAAPHHY

KaHOATAAHTHDYEIM eVHMUHH AAPAXAAK KaTopAap
YCYAMAG TOMAACKH.

4.7. KBAAPATYPA POPMYAAAAPHHUHT
KYAAAHNAHMINNTA ACOCAAHTAH YCYA
By yeyarMHr MoxusTuHM fHa (4.6.1)-(4.6.2) Komm
MacaracH y4ys 6adH sramua. Arap (4.6.1) Tenraamanu
0 aAaH t rada 6yAraH yeraparapaa uaTerpasral robopeax,
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act) — 1(0) + Joctyude = f£eoar
0 [}

HH XOCHA KHAAMH3 €KM {4.6.2) ra acocad, GyHaaH

w0+ [o@u@dr = [f(dtra, (g7
4} Q

Hdopa xocua 6Vaaaud. By Terraamanu xaM O paH t raua
OVAran Yeraparapaa MHTErpasacar, )

u(t) + | [b(S)u(S)dsdr = | [£(S)dsdr + ot + ¢, 279
04 ' o0

HH XOCHA KHAGMH3.
MaremariK TaxAHAAZH MaBAyM OYATAH KyHHAArM
Lt L l L
oL D(t)dE..dE = t — 1)t Dnde
B e L
dopMyAraHH 3BTHOOPra cAcak, (4.7.2) TeHraama
KyPHAATH KYPHHULOTA 318 OYAaAH :

u() + [(t-Db(tyu(r)dr = [(t-nf(r)dt+at+o,
0 0. E

8Ku
w0 =F(O- [e-Db@umd. @23

By eppa: . _
.
F(t) = [{t - Df{x)dt + @t + a,.
Q
By (4.7.3) kaby HHTErpar TCHTAGMAHRH EYHIITa

KBAAPATYPA YCYAMHH KYAAALL yIYH
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at,) + [z, ~Db(ryuin)de = Fet, ), (0= (4.7.4
’ 1]
uhopasan (hoHAaAGHAMHS, Maskyp udoaa (4.7.3)
nhopasan t=1t_ xabn GeArnaaHrax mmamap OPKAAK

XOCHA KHAMHTAH 6YAu6, yHu Gomxaqapox KYPHHUNUIAA
93146 OAAMH3! :

u(t,) =F(t,)- ), I(t., T)b(T)U(T)dT (4.7.5)

. {ﬁ;ﬁj . i=I | .
~ Arap Oy epaars xap 6Hp KYLUHAYBYH HHTETDAAHH

Tpanennsasap QOPMyAaCcH EPAAMEAA XUCOOAACAK, STLHH:

_f{tn —- Tib(T)uft)dr = g[(t,, — 6 IbCt e ) + (1, — 600t (e )],

y X0aaa (4.7.5) ndopa KYHHAATH KYPHHAIIAG E31AAAM:
n-1

U“ = Fn *ZAJZtn - ti)b(t[)u(ti)!

A =h/2, A =h (k=2Zn=1),(n=12,.)

Yiby xocHa OYArad peKyppeHT (opMyAasap ODKAAH
u(t ) =u, u(t,) =u,,..., ut,)=nu,
COMAY KMAMATAAD KeTMA - KeT XUCODAAHAAH.
Arap MalHHOCO3AMK XaMAA KYDPHAHIE
KOUCTPYRIUAAADA MAaTe€PHAAAAPUHUHT WUYKH
KAPUIMAMKAAPH 3bTUOOpPra oAMHapuraH GVAca,

YAGDHHMHT SAeMeHTAAPHHHMHT Bapda XapakaT
MACAAAAADY,

(4.7.6)

ﬁ+b[u=jR(t—T)u(T)dTJ:f(t) | (4.7.7)

KabH MKKHHYU TapTUOAM OAAMM HHTETrDaA
avchdepernnan TEHTAAMAA P OpKaAK uhoparaHasy. By
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TeHrAama, Hepuarad (4.6.2) Goiaguryy iapTAap OKAaH
Oupraauxpa, 3.6 Ba 5.7 Oauaprappaa Kypub yruara”
yeyarap OMASH eYHMASAH.

Aapaxaay RaTtopAdp yCyAM OumAaH (4.7.7)
TeHraaManu, (4.6.2) SowaaHrHy waptaapu GuraH
SuprarMKaa €UUIL YYYH ¥ €pad KaTHaumm@errad Rit-t) -
Ba f({t) OVHKUMAAAPHUHT AKHHAALIYBYH AAPAKAAK
KATOPAZ P IHAKAHAR HPOARAGHHIIAAPHHH (Da pas Kb,
ABHH:

R(t - 1) = %Ri(t - = TR (478)
XaMAR KYHUAArH aHHHUATHHA 3BTHOOPTA OAAMM3

jZR (t-1) - Za T dt-Z[ias_lRi_sB(i—S+I,S)Jti.

pi=h =0} 3=1

By eppa: Bli-S+18= Mﬁ E S]i(S L

JHAU (4 6.3), (4.6.5) Ba (4.7.8) rapuu (4.7.7) ra
KyHuo,

me[Zas R_Bi-S+1 S)} ifiti
i=0

i=0 | 5=

®xalu uPOopIHA XOCUA KMAaGMU3. By epparu t uusr Gup
XHMA AapaykanaapHra Kapal, yaap OAAMAATH
KO3(PPUUMEHTAAPHY TEHTAALITHPCAK, 4, HOMABAYM
KO3 pruueHTAGPHY AHHKAAM quH KYHI/IA&I‘H
pPeRypperT POPMYAGHH X0CHA KHAGMHS

1
a,, = m{ - b(a, - Zas R, SB(1+S+IS)J}

Oy =t 0, =0,(i=012,.) C
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Homabaym ko3I MeRTARpHUHT aHHMKAGHraH Gapua
KuiiMaraapuiy (4.6.4) ra xyin6, [4.6.2), (4.7.7) KaOu.
Koy MacaraCHHMHI aHUK €YMMUHY XOCHA KHAAMHS.
2uan (4.2.F) TeHrAGMAHHHT KBAADATYPA YCYAHMIa
. ACOCAGHTAH SYUMUHKA KyPHIII MAKCAAMAZ, ¥ TeHIAGMaHU
KeTMA - KET UKKH MAPTA HHTerpasrasd, {4.6,2) Gouhanred
LIapTAapAaH (POMAAAGHAMHNE, ¥ XOAAG

u(t) + b [T(t - tyu(r)de = F(1)

HI XOCHA KMAAMUI,
by epaz:

. -1 -
Mt~1=t-t- [{t-1-SR(S)dS
. 0
= [{t ~ Df(r)dt + oyt + 0.
¢ .
YMYMaH, XBajpaTypa yCcyamra acocas, (4.7.7)

TEHIAAMaHUHE TaKpubuil eunMu KyHHaard popMyaa
Guaan xucobaaHaam

n-1 ) -
u(t,) = F(t,)~ b)Y AT(t, -t u(t,).
i=0
‘By epaa:

. .
Fit,) = [{t, — Of(t)dr + ot + oy,
)

T, =)=t ~t,~ [ (6, —t, ~SRESIS, (0 =Te)
O

4.8. AATIANAC AAMAIITUPUAI YCYAU

Xap xua AHQDEepeHIHAA Ba HHTErpas -
AudibepeHIHaA TeHIAAMAAAPHY @UHIIAZ AArNAQCHHHT
HHTErPRAAAD AAMALITHPHAULIH ACO HOMAQHYBUM YCYAVL

KEeHT MHKECAQ KyAranmaapm. By yCya omepaumoH .

XUCOBHHAHT ACOCHH FOAAAPUTa aCOCAAHTaH BYAraHAITY
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caGafaM, aBBaAQ, OTEpANNOH XUCCOOHMHI JHT MYXHM
TYLIVHIAAAPHHH KUCKada 0a8H 3TaMH3.

1. Aamaac aaMaUITHPHINE TYLUYHYACH Ba YHUHD
4COCHI XOCCANADIL

1- Tanpud. Arap xakugui t ysrapysuman f(t)
KOMIIAGKC (DYHRIMS, KUCMHEH - Y3AYRCH3 OVANOD {sibH,
Xap KaHAaW YEKAHM OPAArKAa Y DyHKIHA YEKAW ACHE -
XHA Y3HMAMIIAZPraruHa ara), 6apda t<0 aap yuyH xap
AOHM XaM aiHal O 6¥aca Ba uryHpan M>0, 5. >0 raGu

COHAAD MaBXya OVAraHAd, Gapya (0 < t < 4o AQD YIYH
[f(t)| < Me™" kafu 1apT BaXkapuaca, y X0Aaa Y OPHUTFHAA
8Ky GoIAaHTIY (DYHKIHA pe6 aTanapd.

2 - Taxpuds.

Ky¥iuparu F(p) = _[f(t)e_mdt ~{48.1)
0

XOCMac yHTerpas GUAAH aHUKAaHAAWTaH DyHKIM, ()
QYHRIIUAHWUHT Taceupu Aed woputhrapi (6y epaa
p=a-tib rabn KOMOAEKC Y3TapyBIM MHKAOD),
Opurunan BMAAH TaCRHD OPACHAArKM OOFAAHHLI,
KYMHAATY HDOARUKHT OMPOPTACH OPRAAH DeATMAAHAAU,
SIBHH;
Fphf(t), fUCF) LT} = Fip)  (482)
Oxopuaaru (4.8.1) 6uaan (4.8.2) HE AAnAaCHUHT
UHTETRAA AAMAITHRHINH ALG IOPUTHARLM,
SHAH ©,(t), sintsacost xabu PyHKIMIAAPHUAHT
TACBHPAAPHMHH YpraHaMHs3.
&) G, (t) PYHKUMAHVHT TACBUPH: _
Xepucana OHpAMK dryHKUOMACH Ael aTarysuu
PyBKIMA KyMHAArKIa aHARAGHTGHAH:
_ 1, arap t = 06yAca,
oult) =

0, arap t <06yAca.
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VHHHF TaCBHPHHH xucoﬁ)\am YUyH 'ra'bpm,b,a.aﬂ
GHONAANAHAMMS, THHH, _

Fp) = Jou(tjeat = Jie -

o

1 1
- lim e - lun(-;e )

0

f%:é)

8-pacm
1 1
Flp) = =, —
PP o
6) sin t HEHT TaCeupx

Ta'hpprcbra Kypa:

K(p) = jsmte "dt = lim Jsmt e Mdt =

S 400

o 1
“-_1+p2_’

= — lim
c—r+on +p2

SV

B} COS t HHHI TaCBUPH:



‘C

F(p) = Icost e Pdt = lim |cost-e™dt=
U

Lt

= lim (e""' sint - pe ™ cost) {; - p*F(p);

oo

. e M{sint—pcost) P
F(p) = 1 : -
B
AemMax: 005t<+1+p2- :

¥xmamank reopemach. Arap F(p)+)f(t) xatu Gyaca, xap
AOHM

éﬁgﬂmn

HcBor. Xarukaras xaM >0 6§arasaa, Taspucra
Kypa, KyHUAAraaH 833 oAaMus

- at = 7,
Liffe} = Tertiagae = ° " @ |-
' o t =2
o
-4 - 1A
—E(I]e f(z)dz-aF =)

1 (_E]
Aemax: ot} o F o)
By Teopemara aocaH, sintt pa cosot Xabu
GYHKIMAAADHUET TACBHPAAPH KYHHAATHYA B3UASA:
. o ] P
11 o+ -, Cosot(+
_ sin o p2+a£ <Pz+a2
TacBHPHUHT YUINKANANK X0CCacH XaMAd YHHHT
SICOHAAMIH
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a) Arap f(t)=C,f(t)+.. +C, 1, () xabu 6yanb (C

Aap yarapmac coxaap), Fplof(t) Elplf(t) xabu
Oynraauran OVacarap, y X0AA3d, Xap AOQUM

F(p) = % C.F/(p).

6) Arap F(p)+)(t) ra F(p)+)elt) Gyaca, y xoasa

xap aouM xam (t) = @(t) aup. .
IOxropHaa GaéH KUAUHraHAGPHHHT uchoTaapurn
. TACBUPHWHI TahLpU@praaH QoHAaAAHNUS OCOHTHHA
aMaATa OUTHPHIN MYMKUH. :

Cnasxknm teopemacH. Arap F(p)+)f(t) xabu
6Yrapuran OYAcCa, ¥ XOAAd Xap AOHUM XaM
F(p + aj=)e ™ f(t) kabu Gyraau | 6y epaa, o - HXTUEPUH

XAaKUKHIT COH).
Hcbort. Tavpudira acocal:

L{e™ 0] = fee eyt =
0 .

= [e " f(tydt = F(p + )
{0

By reopemaaan ¢oiipasanud, xyiupa Gus Oup
KATOP (DYHKUHAAAPHUHT TACBMPHAAPMHU XHCOGAANMMI

Le13 -l

1 1 —€ o
e ™ <+ ,'em <+ 1 Shot = (":_ 2 B
p+o p-uo 2 p -
. e +e™ p
’ chat = - ’
_ 2 < p*-a’
o v ¢ 0
se7 sinat{r -5 ——, e ™ cosai(+ P —
. (p+a) +a° (p+a) +a’
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Tacsupan pudpdepeHiasra TEOPEMACH.
Arap F(p)of(t) xabnr 6yaca, y X0AAQ, XAp AOHUM
XaM KyPHAATH Huopd YPUHAR GYAaam:

o ST e

Victor. Tanpudra xypa: F(p [ P(t)dt

=

- byHpau aca,

] "
_E[F(p)] - uj e -t f(t)dt+Ht £(1),

1 +
%;[F(p)]: _{ R F(0dt ) (L),
d" i ‘-t
S Fp)] = I o f(dt ) £(1)

AGPHM €38 OAAMM3,
By teopemapal ofipararut KyHHAATAAGPHH
83HII MyMKHH GYAaAM:

1 .
Arap §+>1 9KAHAUTHHH IBTHOOpra OACax, y

XOAAZ,

| d° (1} n!
_1n____ Bl ='""'"—+tn
( } dpn ¥ pn+1 )

HIVHBHTACK, ©Of {pz ot }'—.)'s'mm,l f{pruy «ye™
IKAHAWKAADHHHK YBTHOODIA OACEK, ¥ XOAAl
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. ' 1 '
0 Hitsinot, ———=+e™
(p‘ +aL ) (p+oc)

OpurnaaarHu AuddepeHIHAAAAN XaKWAArH
TeopeMa.

Arap f(t) B2 YHHHT X0cuAQAAPH f (1), £~ {th.., T"(t)
yerapasaHrad GYHKOHAAAP OYAul, yAapHHHr Xap
OUPUHUHT Pt ld OYAran KymauTMaAdpHAAR
XMCcoOAaHraH XOCMaC HHTETPAAAAD SKHHARILYBUH
OVaaauran Oyacanrap, ¥ X0AAd, ¥ XOCHUAAAADHUHT XaM -
TACBHPAAPHE MapxyA GYAND, yAap KyHHMAATYA E3UASALL

f1{tk=pE(p) - f(0),
ft)=p*F(p) - pHO) - (0},

M {t)pF(p) - [P0} + PR 0+ +2O)]

S"fpajmm TeopeMacH.

Arap F (p) Ba F,(p) rap Moc Xoaaa f,(t) Ba f,{t)
AAPHHHI TaCBHPAAPHHM H@QAaAacmap, ¥ X0aA4, Xap
AOHM XAM

F (p)- Fg(p)+>i f (1) f,(t - 1)dt

Kabu CyAaAH.
UcGor. Tawpudra acocan:

05

| L{ }fl (v, (t— f)dr} = fe { ij, (1) £, (t - t)dt}dt =

4=

t—-1=12

= a[f](r)d': Je‘”‘fg(t—r)dt= o]

= Je s, (oydr Je ™8, (2)d2 = F, (o) E,(p).
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AeMak:

(8., (1= D () B (0).

MeEAANBHHBHI HHTErPaAH XaKUuAard TeOpeMa.

Arap F(p) ¢oynxoua f{t) GyHKIHAHUHT TacBHPH
Gyaca, f{t) dyukums yaaykcus O¥arad Sapya HyKrardpaa

: ’ 1 C+iso
f(1)=— |e™F(p)d
=5 I (P)dp

xabu TEHTAMK Xap. AOUM VpuHAU GVAdau. By epaarn
UHTerpaa Xap xauaaii Rep=c>§_ rjrpu unsuk 6yirab
MHTETPasaHuG, yuudr (c-18, ¢+i0) kecMacu Gyiimua .
HHTETPAAMHUHT §—0 AarM AMMUTUAMD. By MHTerpaa
MeAAMHHHHHET HHTerpasd AeG aTarapH xaMAa v Aaraac
AAMAIITTHPHILra TeCKapH aAMAIUTHPHIIHK HPOAR ITaaAH.

Kyifiupa acocuit saeMenTap (pyHKIMAAD YuyH
TACBUPAAP JKAABAAMHH KEATHDAMH3,

flt) T(p) g )
1 n!
! L P 9 " P
. a . 2pa
2 sin at pPra 1¢ L sin at TSRS
COs af pl +a COos o 7 ey
: _T__
4 E"‘it p+a 12 t e—uxt [D T {1}2
ar
" —F
5 choit p‘z -g? 13 1 £t -1 " (e
¢ [ It - vjde
6 shat p - a? 14 | k Eip}-F,ip)
s 57 1
& sin at m F(smm_
pta 1
8 e-«l cns al m — 1t COSGI] =
(v +a’)
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Aucbdeperunans sa uHTerpan - antepennaa
TEHINAaMaAdPHA NAMAAC BAMALITHPHLITE yCyAH GHAdl
€4HIll YYYH @BBAAOQ, YAAPTA MoC OYATAH «TACBHPY
TEHTAGMAAAD XOCHMA KMAMHAAM BA YAAPAQH «TACBUD
€UUM»AAP TOMAMO, YAGPra HircHaTaH TecKapH NAamnaac
AAMAINTHPHUINK KYAAAHUAIAK, HaTioKasa, «OpHIMHAA
€UMMY»AAP XOCHA KUAMHAAUMAAPKH, YAAD SHAU
K3paAaéTraH TEHTAAMAAAPHMHT EYMMAAPHHHU
nhopNAFAH. NEKHH XaP AOMM XaM QYVHKLAAAADHUHETD
MABXYA TACBHPAApPY OPKAAM OPUIMHAAAADPHH TOMHLL
MYMKUH OyAraBepMavipyd 8KH MyMKHUH OYAraHAa Xam
aH4Ya KaTTa XaKMAArH XucoOaam HITAEPUHU
Gaskapuira TYFpu keaapy. Hly Soucaan xam KymuHaa,
AATAACHUHT TakpubUi TeCKapH AAMAIITHPUINBAAH
doiipnaraHMAAAKKY, ¥ epAd IXMcus 6y MyaMMOHH Xan
30 6yAMaHAH.

2. UKKMTHYY TAPTUBAN OAAUI
AUDOOEPEHITMAA BA MTHTETPAA -
ANOOEPEHITNAA TEHTAAMAAAYP YUYH KOILIHN
MACAAACHUHH AATIAAC AAMANITHPHIIIN
YCYAH BUAAH EYHIN

Adrrariavk, koaduiertaapu YarapMac Gyaran
UKKAHYY TapTUOAN YM3HKAM GUp JKUHCAM OyAMarad
autbdepeHnan TenraaMa

i+ a0+ au = (1) (4.8.3)
HUHT GepuArad

u(0)=a,, 00)=a, (4.8.4)
GOWIAAHTHY [IAPTAAPHH KAHO@TABHTHPYBYH €YMMHHK
Aamnaac aaMallTUPHIIM YCVAH GMAAH e4ulll AO3UM
OYACHH.

Arap u(t) suHT TacBupuuu u(p), f{t) Euur
TaCBUpWEH 3ca F(p) opKaan GeArmaacak, Xamaa
XOCHAQAQDHUHI TACBHpAapn xucobraHaéTranaAa
GOMAAHTHY WapTAapAdH doliparancax, (4.8.3)
TeHIAAMara MOC BYAraH «TacBup» TEHTAAMA KYHHAaFH
KYPHHHUIAA 63MAAAN
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(Pz. + ap+a, )IU(P) = (P +4, )au.*" o, + F(p)
éxu

(p+%}ao+(%aﬁ+a‘J+F(p) a,

wp) = : e 2 ox

2 4 :
2 4

I:2 t
oy St ] .
X cosmt +—-¢ 2 s1na)t+—_ff('r)smco(t—r)x
® ®

&
~Sie-0)
xe ? dt

2 ail = 4
Arap @ =(12—~4— Ba O, =7au+a, Kadbwn
BeArpAalIAap KUPUTHO, | |

R

P 24 1 W -4
—»—-—-—32—-7}3 2 cost, — ————F——2)—¢ * sinot
[ +a’] +w’ @ [ +a'] : @ '
P+ : pt+ | +w’

2 2

IKAHAMKAADHHE Ba YDAAKIN TEOPEMACHTa acOCaH,

P Sy
mg )y _{f(’c)e 2 sinm{t— 1)dt
@ L] .

{ Q,J ;
pr] +o

SxaHaurHHu 3nTUOOpra oacak, (4.8.3) - (4.8.4) Komm
MaCAAACHHMHD €UHMH KyHMHAATHYS €3MAAAM:

1
~—F(p)
W
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4, a A4

u(t) =o,e 2 coswt+—Le 2 smmt+
o

1 = P )
+~—If(‘c)e 2! )sina)(t~1:)d1:.

. 3BAM KYHHAArH HKEHHUIN TapTHGAH D,B,AHH)J‘
HHTerpah - auddepeHIIHaA TeHIAAME = f

i+ b{u— j‘R(t—*c)u(t)dt}=f(t) (4.8.5)
; _

HHHT _
u(0)=0, a(0)=0 (4.8.6)

GOHIAQHFIM IIIAPTAAPHU KAHOATAQHTHPYBYH €YHMHHE
Aanaac AaAMAILUTHPHIIH. YCYAH €pAaMMAA euMIl
RApadHUHY $aéH ATaMU3.

Maskyp  macaaa yY4yH  OPDHUTHHAAHM
AHMpepeHIHAAARLL BA VPAAMULI TeOpeMAardpHUHH
KYAAAD, KyHHAAT ' TACBUP. | TEHIAAMACHra sra OyaaMus

[p* +b(1-R@)up) =Fp) = (487

By epaa:

o .-zm@;):fe-m Rt

l" +y A .
“IP u{p) = Ie"“ u(t)dt,

F(p)= Te'.'“ f{odt.
By TeHTAaMaaaH 3ca, _
| Fp) | -
p? +b[1-R(p)] (488
111 '

uip) =



HH TOTIaMI3, _ _

MxTUHépUH R(p) AdPAAH YAAPHUHT
OpUTHHAAAGPHIA YIHII JRKapaéHHW aHya MypaxKaGAUp,
YYHKM yAap Tauép YTHII PODPMyaarapH MABXEYA
GYAMaraHAMTMAAH, ¥ epAd MEAAVEWHMET HHTErpasud
RYAAGHUAQAKKH, YHH 3Ca XAP AOMM XaM aHHK XucoOAaul -
MymMKurH GyraBepMaliaAl BKM YHH XHCOBAALL YUYH KaTTa
KAKMAAIA XMCOOAALD HIUAAPHHH Gakapull Kepak
Oyraan. 1y cababau, 6y MyaMMOHH XaA KHAMLI YIYH
KYIIHMHYa, TaKPUGHE aCHMITOTHK KK COHAM YCYAAAPTa
MypOKaaT KHAMHAAMKM, YAAD 3CA 0aAATAd, Y €Km Oy
XHMAMATH KAMYMAMKAApTa 3raArpAap.

Kyitmaa  Gus,  NAOAACHHHI  TeCKapH.
AAMAILTHPHLLINIA AOUD OUp YCYAHH Gadn 9TaMU3KH, ¥
yeya Boakreppa XHAMAGIM HHTETPAA TeHrAaMaAapre
acocAaHral Oyan6, unTerpan - aucpdepeHuunas
TE@HrAAMAAAPHHHT DepUATaH aHMKAMK AdpPa’kaCHAArk
COMAH eUYMMAAPUHH OAHMII Xamaa YAdPHHHI
AAPOAAPHHUHI  Xap XHMA KYPUHAIAAPHMAATHA
COAABABIITHPHITAGDUAAH X0AQC 6y anin
UMK IMATAGPHEY Gepaan,

2HAR (4.8.7) Teurramanu

[1+6(17/p* ~R(p)/ p*)u(p) = F(p) / p° (4.89)
Kabu KypuHUILAE é3u6 OAMO, YHHNT yuyH YpasMil
TEOPEMACHHU KYAAACAK, OPHTHHAAHW TOMHUII YUYH
KyHHAATH MHTETPAA TeHTAAMAHH XOCHA KHMAAMM3

uw( s Jr-Dudt=a) 4810
By epaa:

)= [(1-nf(de),
T'(t)~ b[t - 'j(t - z)R(zjdz}
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XAKHKATAH XaM YPEAMII TEOPEMACHTa aCOCaH, KYHHARTH
myrOcaGaThapHH E3HMIN MyMKHH;

pi2 F(p)=> [(t—m)f(r)dv, u(p) > u(t),
) ]

éu(pk > I(t —t)u(‘c)dr;

L t=t

ﬁjR(p)u(p'ﬁ > I(t -T- Z)R(z)dz}u(ﬂc)dr.

o

By utoparapra acocan, (4.8.10) TeHraaMaHuHT
Tyrpuanrd Keau® urkapy. Ly Gmaarn OHPraankaa, y
(4.7.11) TeHrAaMaaaH xed xaM (QPapK KUAMAMAM Ba Iy
Gouc, (4.8.10) TeHraaMaHWHT COHAM @UUMHUHU TOHHII
yuyll knaaparypa thopMyAarapura aCOCAGHTaH YCYAAGH
(hosppAdIII MYMKMH OVASAM, ABHHM:

=1

u(t,) =q(t,) —bY AT(t, —t)u(t). (48.11)

by epaa:
t, =n-At, g(t,) = J(t, - D(r)dr,

ta -

I(t, -ty =t,—t, - [(t, -1, -2)R(z)dz, n=1.2,..;
]

Kpapparypa dopMyaasapiura aCoCAEHIaH YCYA,
eTapAM Aapakapa YMYMHAW siapoaapra asra 6yaran
HMHTETDAA TEHTAAMANA PHHHD COHAM eqnmapHHH XOCHA
KHAHWII HMEKOHHATHTA 3ra. Macaaasa, (4.8.10)
TEHIAGMEHHMHT HAPOCH CYCT XyCycuaATAn Alean
XUAMAATH dApOAaH ubopar OYACHH, ABHU
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T(t) = bt e ™, D<a<l (4.8.12)
Arap (4.8.10) pa t=t_ae6 oAcax,

u, +b (1, 0 e yndr=q, 1813
]

HH XOCHA KHAAMHA3.

DHAM IOKOPHAArH TEHIAHKAS KATHALIASTTaH HHTErPasHH
- KYMMAATHYA Y3rapTHpaMus3

3 l — .
J-(tn _TJU.-'J _e—ﬁl_l,,—fi i U(T)d’[ = }_?—I -
€]

e i 1 - . I i
1
' ——J-z“eﬂ” u(t, »7“) z“dz———je u(t -z%)dz =

@

L

——Z je‘“’ u(t g N CE AT

By epaarm xap OuWp MHTerpaAHH TpanelHsrap
thopmMyaacn SHAaH XUCOCAAMMUS:

o r}

i ! | .
a — o —t" 1 _a -
Ie Pz u(t, —z%)dz~ — 5 ! '[e ﬂt'un_i +¢ ‘m“'un—m ]

a
Lt

VY Xoaaa
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By epaa

te — g, (SR
gt N4 S N L B
An =73 =3
Duan {4.8.15) 8u {4.8.13) ra xyiub, xocun OVATaH
npopaHH u ra HucBaram edcax, KyUMA&rira sra

OyAramMmM3;

, (j=1n-1)

20
" 2a s {q“ ZAe ", } (48.16)

By xypuaran (4.8.16) cpopmyAa “oparafiAMray
XUCOOAQLI aArOPHTMH, IOKOPHM AHHKAMKAALH Ba HIY
GHAaH OHPAVKAR AHYA KaM MUKAOPAATH MALIMHa BAKTU
capdaanaauran Xucobaanmapan IXMpa Gaxkaphm
WMKOHHHMW BepaaH.

Kyiraa Maskyp aArOpUTM ACOCHAR TY3HATAH
AACTYPHUHT BAOK - CXeMACHHH KEATHDPAMH3:
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./M,a,ﬂ, b, 11, 1|o,h/' '

[ XucoGaant Grokezg (1) |

] A ={tm—th}/2 ]

Aj = —1ih) /2

- i=1,n

S=S+Aexpl~hr)u .

|
¥
T2 ©
n 2u+bt(|' lqn QS]

f U, Ly .l'
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5-bOB
'-IEI‘APABI/II/I MACAAAANAPHU DX MAA EUYMILE
YCYAAAPUA

bus asBanra HoHAa uyerapaBuii MacaAaAap
XAKHAATY TVIIVHYa DUAAH TAHWUHITAH AWK, *Yerapasmi
MACcaraAAPHHA eudln Koy macararapura HucOaTan
aHua Mypakka® Oyaranaurn calaban, KYIHHYA yAap
Koy Macararapura KeaTupuO eynaaad. KyHnaa OH3
yerapabuM Macararapeu KomwM Macararapura
KEATHPHUILI MyaMMOcUra SaruIlAaHIaH afipHM YCYAAdD
OrAaH TAHHIIHD YTaMu3. BODHUMAT OXUPHAZ 3¢ YEKAH
afupmManap YCYAMHI OadH 3TaMus,

5.1. CYHEPHOBHHI’IH YCYAN
AHTAUNIK,

u(x) + a(x)u(x) + b(xu(x) = fixy  (G:1.4
Kabn HMKKMHYK TApTHOAM YU3UKAK OJpAHNH
AN bepeHIIMaA TeHTAAMA Ba

=Y, u(b)=Y, (5.1.2)
Kabu yerapaBHi 11apTaap Ouaan OePHATAH YerapaBHK

MacaraHy Konri Macasacura KeATHRHLI AOSHM OV ACHH.
KyAnaaruya aAManITHPUII KHPHTaMK3:
u(x) = Y (x)+ ¥, (x) (5.1.3)

By eppa, o OprRaaum xo3uwpua HOMabaym Oyarad .
KoHcranTanm Gearnaaiimus. HOxopuparm (5.1.3)
MPUAGARH KeTMA-KeT OHUPHHYHM Ba MKKHHYY TapTHOAH
XOCHAGAAPHK xyco0aal, yaapu: (5.1.1) terraamara
KRYHCaK KyHMAATHHH £3aMH3

[¥, 60+ a(x) Y, (x) + b)Y, (x) - f(x)] +
+ oY, (%) + a(x) Y, (0 + b)Y, ()] = 0
BA VHAAH KyHHUAATH HKKHTA TEHIAAMAHI XOCHA KMAGMUS
0+ a0 Y, () + b)Y, (x) = £(x), (5.1.5)
Y, (x) + a(x)Y, (x) + b(x)Y,(x)=0.  [(5.1.6)
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Bupunyn yerapasui uaprt SuaaH (5.1.3) aAan
Y@ +aY,(a)=Y,
OyAraHAUIY y4yH
Y{ay=Y, Y.(a@)=0
{5.1.74,6)

2e0 83U MYMKHH.

DHAM (5.1.3) udopdHHUHT OMPHHYHM TapTndan
XOCHAQCHHHHT X~ & OYAraHAATH KUHMMATH

wa) = Y,(@) +ay,(a) (5.1.8)

Ad Y(@)=0,Y,(a)=1 (5.1.9a,6)
Aeb oacak, (5.1.8) paH

w(@) = o (5.1.10)

HU TOmaMu3, BYHAQH KYDHHINTHKN, HOMABAYM o

KOHCT&HTa OUAAH {,(a) follAaHFTY KHEMaTAap BUp xua

SKaH.
Hrkunyy uerapaBad maprt OMAaH (5.1.3) aAaH
KyHUAATMHH €3aMUH3
Y, (b} +aY, (b} =Y,
Bynaan aca,
- Yb — Ys(b) .
= W [51.1.1}

HH TOAMM3. :
Ymynan, {9.1.1} - (5.1.2) HerapaBwit MacaraHuHT
CYNepHno3uuua ycyan OHAAH EYHAMIL >KapaéHu
KyHHAQrU4Ya 0AUG GOPHAAAM:
1. {5.1.5) Ttenraamanu (3.1.7a), (5.1.9a) xabum
GOLIASHFIY WAPTAAp GUAaH CGUPranrKad a AdH B raua

6¥aran ueraparapaa uuTerpaana®, Y,(b) mummr

KUHMATHHH XHCO0AaHMU3.
2. {5.1.6}) rerraamanm (3.1.76), [5.1.90) xabu
BoIHAAHFRY IAPTAQP OuAar OUMPraAMKaa a AaH B raua
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GYAraH gerapairapAd UHTerpasrab, Y,(b) HHMHT
KMHMaTHRE XUCOOARHMUS,
3.15.1.11) pam Y (D), Y,(b), Y, Aap opraaH o HU

TOIIAMH3,
4, o HHMHT KHAMaTHHU (5.1.3} ra gyuud,
KAPaAaeITad YerapaBii MacaraHHHP S4MMHHN TOMTAMHU3.

5.2. AMOPEPEHLIAA ITPOTOHKA YCYAHU
Mazkyp ycya €pAaMHAA XaM KYTITHHEA UerapaBui
MacardrdpHH Kol Macaracura KeATHPHO SYMA3AH. .
Kyhraa 613 yAAPHHUHr avipUMaape OGwaad TaHUinus
yramus.

1. AHTaRAHK, KYMKMAArM MKKHHYM TapTHOAM
YH3MKAN OHPKUHCAY OYVAMAray oaark pndodpe peHpan
TRHIAZMA

WX+ AGOUCO) + Bixuixy = f(ix)  (5.2.1)
OUAAH OMPrarAlKAd YHHHD YHIVH

0t U(0) + @y u{0) = Ay » (5.2.2)

o, u(D) +ayu(l) = A, (52.3)
xa0K “OrapaBHi IIaPTAAD KapaAadrtraH GYACHH. By
epAaa, A(x). B(x) Ba f{x) Aap Oepmaran y3aykcH3
thymkmmasap 6¥aub, oy, 0,y, o)), 0y, Ag, A, AP
3, MABAYM KOHCTAHTAAAPAKD.

az a(x)u(x) +Peux) =y(x) (924
KabH GupuHys TAPTHOAH YHIMKAH AHGQdepeHynan
TeHrAaManM Kapal, Oy epaary HOmMabAyM OYAraH
a(x), B(x), v(xX) DyHKUIMANADHY ITVHAQK TAHAAMMUIKH,
HaTrokaaa w(x) gyrups (5.2.1) TeHraamMaHu xXamMaa
(5.2.2) 6Gunaan (5.2.3) YerapaBud NIapTAAPHHU

KaHOaTAGHTHpapuraH OyacuH, Ly Marcapaa, (5.2.4)
TEHTAGMAaHHU AU depennruasrab, xocun 6Yaran
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wPOAGHHMHT Xap MKKaAd TOMOHMHE ofX) ra OyAuO.
1000pu6, KyPHAArHHH X0CHA KHAQMU3

() + o ([(x) + POOT- u(x) +
+ a7 (%) - B{xOu(x) = o7 () - ¥{x).
Y6y (5.2.5) xamaa (5.2.1) reHraamMarapaard Wx) GuAaH

(5.2.5)

-u(x) Aap OARHARTH KO MULIMEHTAAD Ba YAGPHHHT 0304

XapAAPUHY TEHrAamTupuob, olX), B(x), y¥(X) AapHH

AHUKAQIN VYYH KYHUAAIU DUDHHYH TApTUOAU
AuepeHIMas TeHrAaMaAap TH3IUMUHH XOCHA
KHAAMUS.

alx) = a{xX)A(X) - B(x),

B[XJ = Ot[X]B[X], [5{26]
Y(x) = a{x)f(x).

Arap (5.2.4) Tenraamapa x=0 pe6 oaub, yum (5.2.2)
yerapasHi WapT SHAGH TAKKOCAACAK, (5.2.6) THIMM yUyH
KyHHaary GOLIAGHYHMY LIARTAGPHHE €3aMu3

(0} = oy BlO) = epg, (0} = 2y (5.2.9)
Masxyp Gomaadryd mapraapaan donaaranud (5.2.6)
TH3MMEM eucak, o{x), f(x), 7{x) rap anuKhraHapM Ba
YAQPHHHT XHHMATAAPUHHN (5.2.4) ra x=] aebd
OAMHTaHASH CYHI KYHCAK, KYHUAATH XOCHA 63‘:;\51;3,14'

a(fyu(y+ BOu(l) = v(0) (3.2.8)

Y xoapa, (5.2.3) werapasvi mapr OunaH (5.2.8)
HPopanHM CHprarikaa e4cak, KyruMaaruda KypuBmAa
O¥AaTaH OOLIAAHFNY IUADTAADHM XOCHA KHMAEMMS

o,y (B -2 00) A B -y
u(y=-—"rr————~, u{l)= -(5.2.9)
o, 3(0) — o, 00) 0B — o all) .
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LIyHaan Kuanb, {5.2,1) - (5.2.3) yerapagmil Macaad
(5.2.1), (5.2.9) kabu Kol Macaracura KeATHPHUAIAUKH,
YHYU 3HAH 4 - Gobpa GaéH KUAMHIAH YCYAARDHMHT

Brpoprack OUAIH XaA KMAMLI MyMKIH.
2. ARTAlAMK, 3HAU KYPHMAATH KYpUHHLAd OFAran
4 - TapTuOAH OpauE auddepeHnMas TeHrAAMA
Rapanraérrad OYACHH, SHHH!
[PROW(x]]” + QXIW"(x) + RIW(x]) + Sx)W(x) = F(x}!

By epaa, W(X] - HOMawAyM (pyHuma 6yaub, P{.X], Hx),
Rix}, S{x) Ba F(X) aAap mMaBAyM y3AYKCH3
PyHKUMAAEPAKD.

' Kytiupary GeAruAaIiAAPHE KUPHATAMHIS;

u,(x) =PxYW"(x), u,(x)=W(x),

0 R - .
(3 ) s (T %)

F
(%) :( (g;)]’ (X)) :[E;((i))}, p(x)y=0.

VY xoaaa (5.2.10) rerraamaaan, (5.2.1) Tenraamara yxmarr
O6yaran puddpepeHuKaA TeHrAAMANAD THIUMUA

u' (x)+A(x)u () + B(x)u(x) = f(x) (5.2.11)
HM XOCHA KHAAMEI. MAaskyp TM3HM YUyH uyerapasuit
LI&PTAA PHA YMYMHUHPOK, KYPUHUIIAA TAHAAHMIE S, ABHY,
x=0pgax=] OyAraHpa; )

GOOu () +Cxu(x) =0 (5.2.12)

By epaard G{x) Ba C(x) Aap MKKMHYM TapTHOAK
MarpHiaasap 6¥Aub, yAGPHUHT SAeMEHTAAPH ARCTAAOKM

yerapaBuf IIAapTAApra GOFAUMK XOAA3 TAHAGHAAH,
MacaaaH, arap AAcTAGOKM dYerapaBHi mapraap, x =0

Oyaraspa W =W'=0 Ba X=] Oyaraspa aca,
Wr = W =0 G¥Acarap, y xoapa: -
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- 0 1 (0 0
G(O)ﬁ(0 J: C(O)=L0 J,

1 0 0 0
ool 3 o 3

HOxopraara (5.2.11) THIMMHHHr euHMMHY XaM
XYaau (5.2.1) TeHTAGMAHHMHT e4UMU GYArad (5.2.4)
KYpunumpaa axrapamus, gakar, Oy epaarun dapx

Wyypan uGoparkd, ofx) Ba B(X) AAp UKKM YAIOBAK
KBy par Mazppyarsd G5aub, yfX) 508, nxxi yawosis
YOy H-BEKTOPAKD, TBHH:

=l(‘3‘1|[x} o5 {X)
Lam(xl O‘zz(x)}r

_ By (x) Bl'z(x]j _. ___[Tl(XD
B(X"(Bgl(x) A W

H—EB’ Ouaan OVpraaAnkaa, (5.2.06) TeHraaMaHHHT
KYDunuie y3rapmacaasd Koaud, (9.2.7) Gomaanruy
WapTtaap aca,
of0) = G0), BO)=C0), y0)=0 (5213
Kafly gypunmnma sra Gyaaan.
Dupy (5.2.6) ManHI_T,aBHﬁ AH@d}epeHU’HaA
TCHTAaMANaD THINMIHHE IOKOPHAA KEATHDRATAH (5.2.13)
GOlrnaurmy wIAPTAAPAA €UUE (MAcaAa, Pynre-Kyrra

YCyaupa) alx), Plx) Ba y(x) AapuuHr x=

alx)

OYaramaaru KuitMaTAapH o), B(H, v() raprm
TOhamus. ¥V xoapa, (5.2.4) Gmaan (5.2.11) AapaaH u( /)

B& (/) hapHM EHHKASLI YYyH KyWHparu aareBGpanx
TeHraaMarap TH3UMHHE XOCHA KHAAMH3: '
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{a(nu‘m + B = (D),
(5.2,14)

G(Du () + C(DHu(f) = 0.

Maskyp TH3nMHE edul, KyHHAArHAADHH XOCHUA
KHAQMU3:

{u(;) = [ahC® - BOGO] yaC,
u'() = Jehed) - pOGE] v G,

DuAM 3ca, {5.2.11) TeHraamanrapuau [5.2.15)
GoLIAaHFAY [HAPTAAD OuaadH GuprarMkaa euut, u(x)
HOMABAYM DYHKITHAHHHT COHAM KUAMATAAPHHH Ba yAap
OpKarK W(X) HMHT KMVMAaTAapPHHH TOIAMH3,

AudhdeperHnran [IpOTOHKA YCVAH
AATOPUTMHUHMAT IXMra KUPATHAWHIKHUHET DAQK-
CXEMaCHHU KyhHaa kearupamu3s {124-6eTra xapancus).

1-macana.Arap verapaski [IAPTAAD KyHHAArHYa
Depuaran 6yaca, ALHH:

w@) =w'(0)=0. w(N=w'({}=0 (5.2.16)
y XoAA4, (5.2.10), (5.2.16) uerapanyir Macaran4Hr (5.2.6),

(5.2.13) Ba (5.2.11), (5.2.15) kabu Ko macararapura
TEHI-KYYAH SKaHAuru HUCOOTAGHCHH. By epaa

G[0),C0),G(7).C(]} rap yuyH KyHHAArdl MaTPHULAAAP
OAMHECHH:

| v Yy 3
G(O)zG(Z):lO D,cmy_:ca;:lo J.

1-MHCOA.

52.15)

Yy [R(x)l.l”(x)]'r +S(x)u(x) = F(x)

rerraama (M =uw'(0)=0, u()=w{1)=0 - krabu
yerapaBui MapTrap Gunra GHPTAAMKAA EUHACHH.
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/PE.'MJ(,XO,XN, G CF -

r

Qy [0]= Gij{(}]
B0 = C4[0]

X

A(x), Blx], F(x) - maTpuniasdpyg |
¥ucobiam 6aoxu
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UJd] B2 V][] rapuy xucobaaiu Baoxe

M=MX-1
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Arap R{xX)=1+%,8(x)=x, F(x) = x[72+ x*(1- XE)]

xabu Gyacanap, 0y mMacara u(x) = [x{lux)]" AHVK,

EMMMTa 313, .
Pyrre - Kytra veyau Guaasa DXMpa (.26}, (5.2.13)
pa (5.2.11), {5.2.15) xabu Komup MAaCaAZAAPHHH
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Q(x3 = R(x) =0 Oyaray x0r YYYH euul, KyRHAara 5 -
MAABAME KEATHPHATAH COHAN HATIIKAAAPHHHT TYFPH
IKAHAMIH TeKITHPMACHH [ Y €PA&, FOKOPHAATH KATOpAA
AHUK, SUUMHHHT COHAM KUHMMATAAPM KEATUMDHATAH),

5—>Ka,m;i_am
X _H(X} ua {X) u”(}() U,”(K) .
0 0.00000 | Q.00000 | 2.00000 !} -12.00000

0.00000 | 0.00000 | 2.00000 | -12.00000
0.25 0.03515 | 0.18750 | -0.25000 | -6.00000
0.03515 | 0.18750 | 0.25000 | -5.99983
0.50 0.06250 | 0.00000 | -1.00000 | 0.00000
0.06250 | 0.00000 | -1.00000 | 0.00002

0.75 035156 | -0.18750 | -0.25000 | 6.00000
' 0.35156 { -0.18750 { -0.25000 | 599988
100 0.00000 | 0.00000 | 2.00000 | 12.00000
0.00000 | 0.00000 [ 2.00000 | 12.00000

2-Macansa, AuTafiauk, {5.2.10) tewraama yuys.
KyHUAArM uerapapuit maprAap KyAuAras OYACHH:
u{ay=u'(a) =0,
u’(b)+pud)=0, - (52179
w(b)+p,u'(b)y=0-

Y xoapg, (5.2.10), (5.2.17) verapsun macaranuHr (5.2.6)
Guaad (5.2.13) Ba (5.2.11} bmaan (5.2/15) Kowru
MECAABAADHTA TEHIKYYAH SKaHAMIY ucBorrancuH, by
epad, G{0),C(0).G(7) »a C(}) MaTpriaArapHUHT
KIAMETAAPH KYyHHUAATHYA TAHAGHCHH:

o0y 0 |
Go={y () CO=|g 4

(0 0 (RO pj]
GU}‘[R"(}) pJ’ CU)_[R'(J)R"(!) 0
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2-MHCOA. -

Yoy [peou’(o] +Qeou () + S(x)u(x) = F(x)

TEHTAAMA (@} =u' (B =0, v"{1)-6,5u(l) =0, v"(h) —3u(l) = 0 Kabu
YerapaBUH IIAPTAAPAR EUMACHH.

By Teuraama P(x)=1+x, Q(x)}=1, S(x)=-12

xamaa F(x)= 2[25 +6x(7-x" )2+ x)] G¥aranaa |
Ux) = [x (1+ x)]z KaOH aHUK e4VMra 9ra.
Pyure - KyrTa yeyau  GHAAH

(3.2.6), (5.2.13) Ba (5.2.11), {5.2.15) Koy MacararapHaH
Rix]=0, p,=-65 Ba p, = -3 Gyaranpa 3XMpa euud,
KyHuaaruy 6-KapaBaAAd KEATHDMATAH COHAH
HaTUXXAAAPHUHT TYFPH 3KAHAUKAAPHHYA TEKILFPHACHH.
Y mapBaapa, u(x),u(x), u’(x),u”"(X) Aap yuyH aHHK
(FoROPHAATY KATOP) BA TAKPHGITH KUMMATAAD 66 PUATAH.

B-3Kappan
X u(x) u (x) u”(x) u’(x)

0.00 | 0.000000 0.000000 | 2.000000 | 12.000000
(.000000 0.000000 | 2.000000 | 11.999993

0.25 ] 0.097650 (.237000 | 5.750000 18.000000
: 0.097650 0.937500 | 5.749993 18.000004
#2.50 | 0.562500 3.000000 | 11.000000 | 24.000000
0.562500 2.998997 11.000000 | 23.999997

075 | 1.722656 6.562500 | 17.750000 | 30.000000
1.722656 6,562499 | 17.749994 | 20.999997

1.00 | 4.000000 12.000000 | 26.000000 | 36.000000
3.9999958 11,999998 | 25.999999 | 35,999999

3-macana. Arap (3.2.16) TeHrAaMa yJUyH YeTapaBkil
UIapTAap
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u"(@)+pu(@ =0,
u"(b)+P1U(b) = 0, Um(b) -+ qu'(b) =0 [5218]
u(@) +pyu'(@) =0,

Kabu Gepuaran Oyacasap, v xoaaa, (5.2.10), (5.2.18)
yerapasuii MacaraHuur (5.2.6), (5.2.13) Ba (5.2.15),
(5.2.11) Ko Macasranapura TEHTKYHIAA JKAaHAMTIHHA

ncboraancul. by epaaru, G{0),C{0),G{7) Ba C(7)
MaTPUOAAAD KYHMUAATH KYPHHUILAA TAHAAHCHH:

G(0 —[ ° 0) C{0 —( R7(0) p‘)
O=_r@ o) P ROR ) 0)

G —[ ) 0] cd —[ R™() p']

D&y ) P ROR2D) o)
3-Mucoa.

Yoy [p(x)u”(x)r + Q(x)u" + S(x)u(x) = F(x)

TeMIAaMAHHHI OeprATaH
28
[u"(O) -16u(® =0, u”(0)- ?u'(O) =0,

lu"(l) 16u(l) =0, w(l)— ?wm =0,

kafW YerapaBuil MAPTAAPHK KAHOATAAHTUPYBYH SUHMH

TOIHACHH, by TeHrAGMa, arap
Hx)=1+x, Q(x)=-20, S(x)=1
F(x) = 24(1 4+ 5x — 4x”) - x* (1 + %) 6yacanap,

w(x) = x* {1 +x) Aaft QHHK edHMra SraaHp.
Pynre - Kyrra ycyam Omaan (5.2.6), (52.13) Ba -
(5.2.11}, {5.2.15) Komu macasarapuem R(x)=0,"
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28
p, =—16 Ba p, ==3 GYATAH X0A yayH SXMaa eunb,

KyRUAArH  7-)KAABAAAE KEATUPHWAraH COHAM
EUMMAAPHHHT KHAMATAAPMHMHI  TYFPHUAUTH

TEKIIHPUACKH.
F-OKAABAA

i wixl W 2 H W' Q‘.‘&) ﬁ uru [\X) 'll
7600 | 0.000000 | 0000000 | 0.G0000C | 0.000000
0.000000 | 0000000 | 0.000000 | 0.000000
025 | 0.004882 | 0080231 | 1.062500 | 9.750000
0004882 | 0080231 | 1062400 | 9.750007
0.50 | 0.003750 | 0.812500 | 5500000 | 27.000000
0.093750 | 0812500 | 5500006 | 26.993993
075 | 0.553710 | 3.269531 | 15.187500 | 51,750000 |
0.553710 | 3.269531 | 15.187499 | 51.749002
1.007] 2.000000 | 9.000000 | 32.000000 | 84.000000
1099507 | 5.999998 | 31099995 | 83999904 |

5.3. UEKAV AVIPMAAAP YCYAU
AFTaB MR, AHA HKKHHIY T2pTHOAH YM3UKAR OHp
KUHCAH OYAMaran oaauii auPpdiepernlnan TeHrAGMa.

(%) + a{x)a(x) + BO)u(x) = f{x) (9.3.1)
yauHuur w(0) = o, u(/) =3 xabu yerapapull mapTAGPH
OuraH KaparalTrar GYACKEH,

Maskyp TeHrAAMAHHA YEKAM aliipMarap IAKAMAR
uhopaAaLl MAKCAAVAZ ' TYPHU
%o=0,%, =X, +h (n=LN-D &« ypunympa
aHUKAANMU3, By epaarv N, OpasuKAap COHMEHE H(oAa
M0, X, , =1. ‘

Homamayd @yHKLHA XaMAA YHUHT XOCHAQCHHUHT

‘X, HYKT@AarH KHHUMATAdPDH KyHHAAIH MyHocabataap
OvAdH Depraasm
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u(x,)=u,, u(x,)=u, :('L1n+I —u”_[)/Eh,

U(xn) = un = (ulﬁ-l - 2un + un—l) ’J hz'
Ykonpa, {5.3.1) TeHraamaHUHT X = X, HYKTaparu
1POAACH KYHMAATH KYPUHUILTA T HYAaAM:

a
-] +5-;;(“n+1 n I)+b U = [| {5.3.2)

]
h_l(urH] - 2uu + u
SKH

Au +Bu+Cu =1,

n-rn=| [T oo+l n

By ep&af

A,=1- i—a B, =h’b -2,

nw?

.
C“:1+2]Gn,l"—hf

Heraparuil 1LHapTAAPHE KYHUAATH KYRHHHIUAZ
Bau6 craMus:

u(0)=u, =a, ull} =u,,, =B {5.3.3)
Arap
u, P, L, — oA,
U I T
i = - s P: Tl = = ;

Uy Py/ Ay —PCy
BoCea e
ALB,Co e

VI RRLIREEIEPRTPNTERY
.......... B C

..... Ay By



rabu Oearmaamiaappad dorpasaHcar, {9.3.2) Huran
(5.3.3) AapHIT MATPULIABWH IIAKAAR E3HIT MYMKHWH, THHH:
Mu=P (5.3.4)
Harmxapa XoCcHA KHAHMHIAH (5.3.4) YH3UKAY aATeGpank
TEHIAAMAAAP TH3UMUHM 2 - 600aa 0aéH KUAMHIGH
yCyAAGPHHUHT OMPOPTACH EpAAMHAZ eUHII MYMKMH.
Aexus, M MaTPHUA vy AMATCHAAAM MATDHUIA OYATAHAWTYH
cababau, O6M3 aH4Ya caMapaad yCyA XHCOOAaHTrad
thakTopusaLMIAAU YCYAHAGH (hoMaAaraHAMMS,
Papa3 krrafauk, det M0 6Yacun. Y xoapa M
MarpHLaHKE KyHupariya 83ui MmyMkuH: M =LV (5.3.5)
By epaa:

B,
Ay, By
L= .
AI‘-] Bll—l ' (5I3'6)

A, B

(537

kabu OYauG, B, Ba y, HOMABDAYMAAP KYHHAATH
MyHOCa0aTAap OHAAH BOFAGHTAH:

Bi=B, By, =C,
B.=B,-A.Y._1s (n = ﬁ),
By, =C,, (n=2,N71).

Arap (5.3.5) swTulopra oaunca, (5.3.4) Trznm
LVu=P maxaaa avraan éru Oy €pad, Vu=7Z (5.3.9
Aeld GeArnaaul KMPUTCAK, ¥ TU3MM LZ =P KypuHHIDAA
OVAaaH 6K

(5.3.8)
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[ |3| . ) (ZJ\ Pl
| A 132 ZZ Pl
A; By _
" " (5.3.10)
A, Bua : : SRR
An ZN PN

AEK é3HAaAM. By TH3UMHU eyub, KyHHAATHAAPHHU
TOIIAMHS;

P, P —A 7 —
z, =—+—=21 (n=2,N)

B] ﬁll I

BHAH 3¢3, (5.3.4) TeHraaMaAap TUIUMHHUHE SUMMHHH

TOIHLI MAKCAAKMAZ, (9.3.9) THAUMAY eYaMK3. YHUHT YUVH

VHU KyHUAaryya €310 oard, SLHH

Z =

1y, 3 u, ( Z,
l ] uz 2'2

1 _l i | ) L Z, .
‘ ' (5.3.11)
| S VIR Y [ PO Zy. '
\ 1 UN A ZN s

YHAQH 3Ca KyMHAQrdAGPHHM XOCUA KHAAMUS: ©

Uy =Zy, U, =2, Y, U, (nzl,N—I}. |

IUynpa#t KuAHO, KapaaaéTraH derapabHi
MACAABHUHT eUUAWIIH KyHUAarH OOCKpuAapaal nbopar
OVAap sKaH:

1, Bepuaran {(5.3.1) Ampq)eoeﬂuuan TEHTAAMAHH,
(5.3.2) KYpuHMILAATH YeKAH aunpmanap IMAKAHAA
nporaraHAAN.

2. (5.3.4) TeHrAaManap THIUMHUHWHT TapKHGmam
A B C, Ba P, aap aumkaaHaam.
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3. (5.3.8) mynocaGaTaapaal B, Ba v, [n =1,—N)
HOMABAYM KHMUMaTAAp 'aHHmaHa,m.

4, (5.3.10) TeHrAaMarap THIHMMARH Z (n = fﬁ)
AQQ aHMKAAHIAHL

5. {9.3.11) TeHTAaMAAGD TUSHUMUAAH U Adp

(n: LN - ]) AHHUKAGHAAMAGDKH, YAAp Kapaaaérrax

YerapabBHi MacardHiHT €UMMHHEM UPOAAAAHAM,
6-bOb.
UETAPABUN MACAAAAAPHY EUAINHWHAT
BAPHAITNOH YCYAAAPH.

Herapasufi  MacasanapHHM  edHIIHMHT
"BaprarUMOH yCyAAap " AeD araAayBUIH YCYAAADH DHI KYIi
TapKaAras ycyarap 0Vaud, yaap cupacura PUTL,
ByfGror-T'arepRUH YCYAAADH XAMAA YEKAM 3ACMEHTAAD
VCyAld KHpapu. By Gofaa, Maskyp YCYAAAPHHHT
MOXUATAGPHHH BaéH 5THiu OuAas OUPTaadkAQ,
BapHaUMOH XUCOGHUHI SHI aCOCHH TYUIyHYaAdpHTa
KucKavya 1yxraaut yramus. YyHKH, yvrap Ounrad
"BapHalWOH - YCYAAAD” opacupa OepocrTa y3BHHU
COFAQHMINAGD MABXKYAAMD.

6.1. BAPUAITMOH XVICOBHUHI ACOCUN
TYIUYHYAAAPH.

1. KyrnrHa macasarapHn eyuaa, 6up éxu Oup
Heva XaKMKUH y3rapysumdaapra DOFaHK QyHKITUAAAPAEH
boraaraHuul erapar Oyamaran, Macaaas, Yrkasrud
6¥111ab 9AEKTP TOKH YTraHAa, YTKA3IHY aTPohraa XOCHA
OVAraH 3ACKTDOMATHMT MAMAOH KYYAAHTAHAMIM,
VTKASTHYHHHD 5IPY YU3UK KYPUHUIIMAGrH IIAKAUTA
Borauk Gyrapu. Sua OMp MuCOA VIUPHAAEITAH TYPAU
XHUAAQIM KOHMHOT KeMarapHHHHD Ep arMocgepacraaH
YUKHIIKAAE, Epra KadTmO Tymulr BaxkTHad, Ep
arMocepacura KUPHIIMAE MYMKHH KaAdp KAaMpoOK
KH3HUMOIH, MyMKHH Kapap arMocdyepa KapLuMAWTHHA
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KAMpOK, Ce3uliM Ba OOIDKA KaplUUAHKAAPHH eHTHOIH
YVYYH "VAADHHHT CHPTASPHEMHT (IAKAAAPH KAHAAQN
TY3VAHIITR ITHAHTH MYXHM axamMusaTra sra. by
MHUCCAAAPAATYH KATTAAMKAAD, YYHOHYH, KYYAGHTAHAMK,
Kapmwuark Ba OOUIKA RATTAAHKAAD, OJIPKUH
Y3rapyBUMAADHHUHT KHHMAaTAAPUAAH TAUIKAPU AHA
DYHRUMSA (3VPHA YM3UK, CHPT [UAKAW Ba X.K.) AApTa XaMm
OOFrAUE, OVAQAATITHAAD, ABHH, KATEHAHUMAC KUAHND
afTraHuMH3AY, (PYHKIHAAADHHHT (DYHKINAAADPUAUD.
Iy mynocaBar 6uaar OU3 KyHEHAd OVHKUHASHHHT
YMyMAQNIMACHAAH KHGOopaT Oy¥aTaH DYHKIHMOHAA
TYLHYHYACHHY, KHPUTaMHU3.

Tawpud. Arap U=wX) rabu QyHKIHUAHHUHT

bupop M TymaamMuaan oauHrag xap Oup u{x)

thyrripasara Supop J = [u(x)] COH MOC KYHUACS, Y COH

(pyErUnOHaA AeC aTAASAN.

Macaaan, arap M mynasan f(x] dyHRLHgAGD
TYnaavupan niopar HYAn, YHUHE Xap SR (DYHKIHICH
Y3uHuHr Gy uHYY TAPpTUOAM XOCHASCH OMAAH
Ouprasriraa 6npop [ab] KecMaaa y3aykeus GYAQAHUraH
6vaca, v xoang f(x) 2TpH YM3HKHEHT [a;b] Kecvara Moc
KEAYRYY EMUHUHT Y3VHAMIHHHN HDOAIAGHAWNTAH

b .
£{£) = ,N- 1+ £ (x)dx thopmyaa (PYHKLIMOHaAAMD, EKU

a
TEHTAAMACH 2= Z({X|y) OVATAH CHPT 1031HU HhOAA ITYRYH

S(Z] = E\.Il + 2y + 2 dxdy thopmyna xam QPyHKIUOHAA

Oyaa oraan {6y epparm A, S cupriuar XOY KOOpAKHaTa
TEKHCAUTHAATH HM3UHY HOOAANOBYH COXAAMP].
QOYHKUHOHAAAPHUHT 3KCTPEMYM KANMATAAPHHHA
AHVKAALI MAcararapH XaM XyAAH (QYHKIIMSAADHMHT
SKCTPEMYM KMUMATAAPHHEM aHWKAQINL MacCaAdAapura
yxwamw  OVAuMO, y Macasasap GuaaH OAHHA
MATEeMATUKAHMHI BapHauuoH xucol ael ararypun
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Oyammu myryaraHaau. LHyHUHTACR, dyHxunorasra
3KCTPEMYM KuUMaraap OepyBYH (DyHKIUSIAADHU
AHHKALIN MAacaaacH, BapHAUMOH XHCOOHHHI acoCHH
MACAAaCH XHCOOAAHAAN.

2. Au(pdhepeHupas TYyIIYHYACH anddepeHIHan
- xpcobaa Karpal (PYHAAMEHTAA aXaMusarra sra OYACA,
BapHaNMs TYIIYITUYACH XaM BAPHALAOH XucoBaa IIyHAAK
AXAMUSTTA BraAmp.

Tawpud. Bupop U=U(X} QyHRKUHAHUHT
BapualmuacH Ael, KapaaaeTral Macaaa lIapTAapH
OyHMYa YHUHT MYMKHH OyATaH KHupk Yarapuinura
alTUAAAM Ba ¥ Ji Kabu DeArnaaHasm,

QyHxUuAAGPHUHT OHPHHYN, xaMaa HOKODH
-TapTUOAKM XocuArarapura HUcCOaranm Bapuanus
TYLIYHYACK XYAAM IOKOPHAGTHACK KHPHTHAAAH, SBHH,
arap u=u(x} (PyHKUHSHHHI BapHaluugacu du Byaca,
YHHAHT XOCHAAAAPWHUHT BapHanusiAapH
{Ou)’ = du',(du)” = du" Ba %0Ka30 Kabu Gyrapu. AeMak,
papuanus DeArncH 0 HU AMQpepeHUHAAAALD
HEATHCHARH TalUKApHra YHrapub &3uyy MYMKHH 3KaH. -
bupop J=J[u(x)] pyurimoHaAHUNT TaprubHAArd
(PyHKIMA XaMAE YHUHT XOCHASAAPHY BApUAIMAAAHTAHAR,
Yy (PYHKUMOHAAHUHI KUHMATH XaM Vyarapaau. By
PYyHKIMOHAAHHAT Ou BapHalFsgra HHUcOaTal
opTTEpMacy aef, AJ=AJ(du)=J(u+du)-Ju) xabu
MHKAQDTa aluTHAAAH.

(Papas If.Hhaﬁ‘IAHUK. J  dyHruvorasHUHT

OPTTUPMACH KYHHAArH KYPUHUINTA 3ra GYACHH, STHHH:
AJ=AT(&u) = L(du)-O(l|dul)).
By epaaru L{6u), du ra HUCOATAH YM3HKAY DYHKITHORAA
6¥au6, O(/[dul|)aca ||3ul| ra BncGaran wropupok,
~TapTUOAY OYATAH YEKCU3 KUIMK MHKAODAKD. Yy AJ
OPTTUPMAHUHT dU BapUanuara HHCcOaraH qusuKAy 6oL
KcMu 6yarad L{Gu), J PyHKIHMOHAAHUHT BapHaluscH
aef aranaay Ba O] Kabu GearraaHaan,
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6.2, DUAEP TEHTAAMACH BA YHHHT
BAB3U BUP XYCYCUH XOAAAPH . _
2DHAKU BapPHALHMOH XKMCo0Aa 3HT KYTI yYpaHAMraH
Kyhraary (hyHKIMOHAAHY KaApaiiMus:

J![u(x)] = IF(x,u,u')dx {6.2.1)

1]

By epaa, uuTerpaan GeArHcH OCTHAATHU
GYHKUUAHH Y3AYKCH3 XaMpaa Gapya ¥3rapyBuuaap
Oyhinua KepakAK TapTuCGAArd y3SAYKCH3 XyCYCHi#
Xocuaanapra sta aet dapas KuAMHAAH.

: BapuaivoH xucoGHUHT aCOCUH MacaAacHra Kypa,
yuly (hyHKUIMOHAAra 3KCTPeMyM KUIMarT Gepapurad
IYHAAR OHP U= u(x) DYHKIUAHY aHUKAQHT AOSHMAUD.
- OyHROMA IKCTPEMYMH MaBKYAAMTHHUHT 3apypHi
IIapPTAra yxXuiary, yHKUHOHAA IKCTPEMYMH MaBXXYA
BYyAMINM YYYH XaM 3apyp mapt 6y¥aub, yHHHT

‘BAPHANUACHHHUHL HOATA TEHIAHIH XM3MAT KHASAH, '

Ma3kyp GVHRIHMOHAA BAPHALUACH

81, = ﬂE‘Su+£}£.~(3u}:lx 6.2.2)
HHUHT HOATA TEHIAMK 1IaPTHMAAKR (POMAAAAHUWO, IIyHAAH
Oup audpepeHInar TEHIAGMA Ba YHFA MOC KeAyBUH
YerapaBHH LIAPTAAPDHU XOCHA KHAMII MYMKHMHKH,
AHUKAAHULIM AO3UM OYArad u=u(xX| @ydxrnng
(derapaBHI WLIAPTAAPHM KAHOATAAHTHPAAUTAH) Y
TEHIAAMAHVHI e4UMUHU HD0AQ 3TAAH. AHA LTy TEHIAAMa

Ba YHTa MOC YerapaBWM IIapTAA@DHH AHWKAALII
MaKCapuAa, (6.2.2) papuanusiaa GyAaxaal MHTETPaAAAILL
ycyaupaH ofaaaanulb, MHTerpar GeArMCH OCTHAATH
HOMABAYM QPYHXIHA XOCHAAZCHHHHI BapPHALMSCHAIH
XoA0C GyAaMHKS:



5F oF .. d OF
- — H e S 1dx =
54, J-[a Su)d*{-i—au Su‘ ‘l-dxau udx =

_OF +T£ iﬂa . (6.2.3)
T du X - Jdu dxdu Hex

X

EY BapHallMgHHHT HOATa TeHTr OVAMILH VIVH, aBBaAG,

oF -d &F

811 Ka_f =0 : (6.2.4]

) 6‘}%‘5 U RTIAT, BCA, W=, %%“'—‘Al 3‘@?“,’&@‘ 0=} 8L

6F/ du =0 muEr OKAPUAHIIM AOZHM 6}7:’&81-\1'1-

FOropraa xocwa kuampran {6.2.4.) reHraaMadu
DAAep TeHrAaMmacu Ael OpuUTHAGAH. Y AKKHHYIH
TAPTUOAK OpAME AudepeHiman TeHrAaMa OYans,
yHMHN yUyH uerapasuil mapraap OyAraH u(x) Guaam
ulx,) Aap 6u =10 WApPTAGH XOCHA KHAHHAAM, .

OfAep TEHTAAMACHHUHI eydMHAA HKKMTA
UXTUEPHUH y3rapmac HINTHPOK 3raAHKH yHEU OH3
IKCTPEeMan Ael) aTaliMK3.

E R .
Xycycan, arap F{x,o0,u") =E[P(x)u'- (_x)] +f(x)u(x)

NE . )
AEK OYACa, 1= Julu(x)] = Half’(x)u" (X)J+ T(x)u(x)jdx
Ry
ra Moc 6yaran (6.2.4) Ditaep TeHrAaMacH KyHHAArHIA
B2HAQAM:

d |
T EPOOU (0] = f() 6.2.5)

Vin6y Tenraama U(X,)=o , WX} =, xabm

yerapaedi apTAap OuAaHd OUPrariHKAad HeTrapu
MAXKAM OGUPHKTUpUATaH, ysrapysuaH P{X) Kecuman
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CTEPIKEHHNHT OYHAaMa STHAMIIN XaAKUAATU MACAAAHA
1hHoaa 3TaAN (E-3ARCTHRANK MOAYAM].
DHaH DHAACD TeHIAAMACHHHHT §ab3n BUP XyCyCHil
XOAAAPHHU KYPUD yTaMus, o
1-x0A.  Flx,uu)=F(u), sbau  {6.2.1)
- (PYHKIHOHAAATH HHTErpas BEATHCH OCTEASTH YHKLHA
barkar u’ ra OOFAHMK, Y x0apa {6.2.4)

Teumama{a F(u) / au’ }u" = () KYPHHEWIITA KeAAAW,

Bynpar " = ¢ Pa TeHraama ednmm u=(,x+C, 1eK
Byraal, TBHH 3KCTPeMan, YU3HMKAR PYHKOMIAGH ubopaT
Byranm. '

' 2-xoa. F(x,u,u’)=F(x,u'), SBHH WMHTErpaa
BearcH OCTHUAATH PYHKIAAAQ U HIITUPOK STMAFAH..
' d OF(x,u')

By xoa yayH 3tiaep TCHIAAMacKH g, au 0

KypHHULIra ara 0yaasH, Gyuaad 3ca
' oF(x,u') B
6yaub, Gy udopa Jirep TeHIAAMACKHUHT CUPHHYM
WHTErpaAr AgiimaspH Ba yEH euub, u=f(x,C,,C,)
RYPUHMILAATH YMYMHI equMra ra 6yaamms,
3-x0Aa. F(x,u,u')=Fu,u') OVACUH, *S'HH
UHTerpas ORATMCH OCTHAAIM (PYHKUMAAZ X MIUTHPOK
aTmadiau, By xoapa Difaep TEHIAAMACH KYHUAATH
KypuHurIra sra Syaapu:
8F(u,n')y  8°F(u,u") ~ FF(u,u") e

du audu' au”

Arap Gy TEHIAAMAHK ' ra KYNanTupCax,

o [6.2.6)

0 (627



aF(”’“')u]:o

d N :
&[F(u,u )"_ Py (6.2.8)

© xocua 6¥Aaad. (6.2.8) TeHrAAMaAAH
' _ oF(u,u
Fu,u') ~ "% o (6.2.9)

6yAub, Oy Dlaep TeHrAAMACHHHUHL DY PHHEYH UHTETPaAH
Aeh aTaraAl Ba y OMPHHTH TapTHOAH AHGPEpeHIHaA
TeHrAaMa GVArany yIyH YHA HHTEr paAalll HaTM>XKacruad
AHa OWUTTa UXTUEpPHH y3rapMmac HLITHPOK 3TraH

Kyhanaary u = f(x,C,,C,) eunmra 2ra Byaamus,
4-X0A. F(x,u,u') = F(x,u)' OVACHH, SHHH
HHTerpaa GeATHCH OCTHAATH (PYHKUHMAAG | HMITHPOK
sTMaiAL. By  xonaaa (6.2.4) TEeHFAAMA
OF(x,u)/ du = 0xypunuiura keaapd. By renrraMa sca
aubdepeHMaa TedraaMa smac. TEHTAAMaHH U ra
uucharad eunB, u = f(x) xypusnupdra OUTTa KU GHpP

HEeYTa IKCTPEMAAAPHY TOIIGMK3. By X0AAA BapHALHOH
MaCard YMYMHH X0AAAG EYHAMAHAM.
DHAH KOKOPHAA KYPHATAH X0AAAPTA OUA MICOAAAD
KypaMM3.
Mrycoanap:
1. Kyituparu

1, Ju(x)] = _ﬂu'+x u?dx,u(0,5) = 0,u(l) = 0,5

0.5

QVHKUNOHAAHHHT SKCTPEMAAH TOMPACHH.
Exmau,

F(x,u,u") = F(x,u") = u'+x’u" ,‘—2; =1+ 2x%
{6.2.6.)ra acocan
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]+2x2u'=C|,
C,-ldu C-11

u(0,5) =0,u(1})=0,5 Ba

(1-CH+C, =0,
(0=CH+2C, =1
Ey’nﬂaﬂ acal

1
C =2C =Lu=-57-+1

nf 2

2.ym6y [U(X) I(Ifz —ul)dx

(pyHRUMOHAAHMHT 1({0)=0, u(n/2)=1 IMapTAAPHTa
OYHCHHYBYH IKCTPEMAAH TONMHACHH.
Eup.

F(u,u') = v?—u’ 6yaraun yuyu (6.2.7) ra acocan
—2u-2u"=0, u+u=0.

YHHUHT YMYMHH @4uMKM

u=_C, cosx +C, sinx kabu Oyraam.

Eunmaa HIITUPOK ITraH C, Ba C,

yarapmacaap u(0) =0,u(n/ 2)=1 mapTAapAaH

mnmu.muc OCsm =1,C, =1,
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Avmak, Gepuaran QYHKINOHAA | = ginx DYHKIMAAE
IKCTPEeMYMra IPHILAAM.

Kyfuapard PYHRUHMOHAAAAPHHAHT 3KCTPEMYM-
AGPHHN TOIHITHE KHTOOXOHAADra MyCTaKua GasKaprlll
YIVH TaBCHA FFaMM3:

=

dx.u(D=0,u(2)=1

1.3 [u(x)] =

Ay

Ju(x)] = j(xu +udx, ulx, ) =1, u(x,) =2,

i

1

w

3 ueo)= j(u2 +u’ “2usinxddx,ue,) = Lu(x,) =2

%L

1[u(0)] [(u +12xu)dx, u(0) = 0,u(l) =1

o

&

1 [u] = _J.(xuwtu’2 Y%, u(®) =0,u(2) =1

6.3.10KOPY TAPTUBAN XOCUAAAAPTA BOFAMEK,
BYATAH OYHKUMOHAAAAP YUVH YAAEP
TEHFAAMACH
Kybvpard DYHKNHOHAANE KapariMus:

jz[u(}-;)] = .j.F(x, u,u' ,u")dx ' {6.3.1)
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By epaa Xam HHTErpas 0eArucr OCTUAATH (DYHKIIMAHM
V3IAYKCHE, XaMaa fapua yarapysunaap 6inyd Kepakam
TApTHOAAIM Y3AYKCHM3 XyCyCH# XOCHAAAADTA 278 ‘A0
thapasz KHAGMHA3. Maaﬁyp PYHKIUOHAA BapHAIIHACH

5] _[ an oF 5 oF g
. =-H— +— —_— - :
- au” " Bu u su’ x (6.3.2)

A2 xaM HVaaraad MATerpassaiu yEeyAuEN Kyaaal,
KYHUAATHEH XOCHA KMAAMHU3!

8F _ . 8F. .. F &F P
85, ==—du’ +——bul" + j{iﬁu—i—.ﬁu—ia—ﬂﬁu }1}{:
u u E X x Ju

o

+ ok _d oF d* aF Bm
. Jl6u dxdu R

By epaan 3ca assaary BGapaaarura yxuiai, -
oF d o6F d° &F

—m T o
du dxodu dx” du

TRHIAAMaRH Ba yHIa MOC OVAIaH YerapaBuil iapTaapHU
XOCHA FMAAMA3. Maskyp TeHrAama, TypTUHYY TapTiOAH
AR PepeHliMas TeHraaMa GVAMO, YHHUHT yYyH
u(x, ), 1(x, ), u' (3, ), u'(X,) AQp yerapaBHEH MIAPTAAPAKD.
YMyMu# . X0AAD, (PYHKIIMOHAA TAapRUOHAA N-
1apTHOAM XOCHASAAD KATHAIICAAAD, YHIA MOC Oyarax
DHAep TeHTAAMACH 2n-TapTHOAN 0pAUH AHbepeHIIan
TerraaMa. Oyand, yerapasMi LIapTAADHHHT COHM XAM
2n. Ta GyAaam. XEIKH.K,E{TE:IH xam, Ouara ymuoy

=0 (6.3.3)

u(x)] J-F(x wu,u,..ut )dx '(5.3.4)

PYHKIHOHAAI2 IKCTPEMan K,Hlmal Bepul, yekraHUII
LIERTAADY
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u(x,) = C,, 0 (x,)=C,,es i (x)=C, )

u(x,) = Dyt (x;) = D u(x,) = D, 39
HH KgHOaTAraETHpaauran a C™ curpra Termuay 6aran
PYHKIMAHY TOMHIL Tarab 3Tuaran GyAcKH. MasKyp
(PYHKIIMOHAA YUYH Xa8M SKCTPEMYM MaBKYAANMTHHUHD
3apypuil maptu & J, = {) 6yaranu cababAn, yHKHT XaM
Ba&PHAITMACHHA XUCOOAAMU3: :

WBF_  OF oF
= | Zsu+—su ()
8, x{[au5u+ 50 du ot S du }dx {6.3.6)

by epaa xam 6farakaa® HHTErpasadlll yCYAHMAAH
doitparannb, 10KopHAa 0adH KUAHMHTGHrA yXUIALL
KYWHAAIH TeHraamara ara 6yaaMus

oF d oF 4 OF 1y d" 0
—— -+ e {=1) e _
du dx8u  dx® du ( dx" oum - 637
By renraama oaartaa Dfinep-Ilyaccon TeHraamacu aeb
araaub, 2n-tapTtHOAu opAME AHddepeHrnuaa
TEHTAAMAAVID. YHUHF eUMMHAA HUINTUPOK ITYBYH 2n Ta
uxTuépuii yarapmacaapam (6.3.5) uyerAaHMI
HIAPTARPKAAH DOHAANIHND AHHKAIHAAK.

XyCycHI XOAA8, arap

F(x,u,u,u') = -l;](x)u"z ~ f(x)u(x)

BYaca, ¥ x0apA

g .
J,[u(x)] = J[—Z-J(x)u -—f(x)u(x)}dx
ra MOC (6.3.3] 3liAep TeHIAAMAacH

| [EJ(x)u"(x)]" = f(x)
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aek €3uaapd. By renraama, u(X,) =u'(x,) =0,

M = EJ(x )0(x,) = 0, Q=2 M(x,) =0

Kabu uyerapaBuwil wrapradp OxAaH OHPraAHKAA
V3rapyBUaH KECHMAW KOHCOA TYCHHHHHT STHAHILM
XAKMAArH MACAAGHHMHI MATEMAaTHK MOASAMHM HDOAA
- oTaaH (J(X) -KeCMMHUHT HHepPLHd MOMEHTH),
Micoanap.
1. ¥Y1uby

%
Llux)= Jar? - + xP)ax

]
YHRIHOHAAra 3KCTpeMyM KUPIMaT Oepypu Ba

u(0)y=1, v (0) =

W) =0, u'( / )=
ILAPTAEPHM KAHOATAAHTH DYRUH (DYHKUMWA TOMHACHE. By

xoaaa Ditaep-TlyaccoH renraaMacy

d2
-2 7 (2u") =1
u+d}<“( u”)

123974
oV —u=0
KYpuHHIIIAA O6YAaAH. By TeHrAaMaHUHT XapaK TR PHCTHE
TEHrAAMacH ¢ 1 =0 6Yam6, X, = 1, x, =~1, k3 =1,
K, = —1 Mapn3aapra sra. [LIyHUHT yayH aAndidepeHIiran
TEHTAAMBHMHI €YUMH KK 9KCTPEeMaAH KyHHparada
OYAaAU:
=C, 0" +C, 0™ +C,Sinx + C,Cosx.

MacaJ\aHHm“ YeKAAHMIN IlaprAapura acocan, C, C,, C,,
Ba C, AapHY TOTHIL YIYH
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C,+C,+C, =1,
C,-C, +C, =0,

C 2 +C, 07 +C, =0,

ra A

C£2~C 02 -C, =1
TEHIAAMAAAP THIHMHHEHE XOCKA KAAAMIL3. By THIUMHMET
eupmu C =C,=C,=0, C . =1 6yrapu. AemMmax,
(PYHRLHOHAATE 3KCTPeMYM OeDYRYM (hyHKIMA U = COSX
JKAaH. .

2.Ky#Haary OYyHKUHOHAAHIHT SKCTPEMYMAAPH
TOMUACKH:

a) Jl[u(x)]= _[(l-i- u'"?)dx,
[
WO =0, (@)=L uD=1,u@)=1
5
6) J,[u)]= [(16u® ~u"? +x?)dx

1]
u(0) =05 w(0) =0 u(%4) =0 w(%)=1

Yuymas SHACP TCHIAGMACHHHET ¥ EKKE Oy
yerapaBuM IHAPTAAPUHM KAHOATAAHTHPYBYH CYUMHU
. OepuATaH QYHKUMOHAAHKHE MEHUMYMuHH Oepand 8KH
axcuH4a, Hepuarar PyHKITHOHAARUYT MEHUMYMM YHIQ
MOC KeAyBYM DVAep TeHTAAMACHHKMHF OepUAraH
YETapaBuil WAPTAAPMHE KAHOATAAHTHPYBYH SUHMUHU
udoaa zrapu. lly cafabau, K¥I xoarapaa Diaep
TEHFAAMACUHH €YUl YDHUTA YHra Moc Gyarau
GYHRUMOHAAHY MHHHUMAAAALITHPUIN MAcCaracu
ednAdaH, YYHKH, KENHHTH MACAAIHVHTI eYHAMINH
OAAMHTYICUTA HUCOATaH aHYa KYAAHDOKAUD.

146



PYHKUHUOHAAAAPHN MHUHMMAaAAAIITHPHALUTA
acoCAAHUG YeTapaBHil MACAAGAAPHH eI YCYAADUHN
OAAQTAA, BAPHAIIHOH YCYAAAD Ael JOPHTHAAAM.

6.4. IHI COAAA UETAPABHI MACAAAAAPHU
PUTLI BA BYBHOB-TAAEPKHH YCYAAAPHAA
EYUII.

Ma3Kyp yCyArap KOOpAMHATa (PYHKIHSIAAPH
TYIIYHYacu OHAaH OOFAMK OyaraHauMrAapu cabadan,
ABBAA YHMHT TAbPUUHN KVPUTAMHS.

Tawpud. Arap u,(x), u,(x),..., u,(x) xabu
(PYHKIMAAID THIUMHAAIY Xap OMp (DYHKIHS YIAVKCHS,
XaMAA MCTaATan TapTUOAArK Y3AYKCH3 XOCHAAAAPTA 3ra
OYAKD, Y QYHKUMAAGp YH3UKAK GOFAGHMaraH Oyacasap
Ba (PYHKIUSIAAPHUHT TYAQ THIUMBEY TALIKUA STCAAAD, ¥
xoApd v (pyHEKIHSARP TH3HMH KOOpPAMHATA
GOYHKIUIAAPU AeD IOPUTUASAH.

1. Pury yeyan,

AfiTAalIAVEK,

u”{x) + bu(x) = f(x) (6.4.1)
kabu HMEKKuHYM TapTHOAX UYH3HKAH OCAAMH
Aubdepenntaa TeHrAAMA, Y3IUHUHT

' u(x,) =0, u(x,)=0 (6.4.2)
kabH Herapasyi UIAPTAADH OUAAH KapaAaéTral OYACHH.
By epaarn b, Oupop yarapMac COHAHD.

BIa3RYp TEHIAGMUETE MUC OYVAIdA PYHRURUBAA
Kydnparuya 63"fna,a,mz
4 g 1 t2 2
,L;I] =Jt[u(x)]= J E(I.l —bu®) + fu Jdx 6.4.3) -

B

XakuKaran xam F{x,u,u’')= E(u'2 —buz)-i- fu

oF

JF
6YArann yuyH, Y ~bu+f, P U’ IKAHNHKAADUHH
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ybTHBOPra oAcak, SMAepPHHHT (6.3.7) TeHraamMacura
acocad, (6.4.1) TeHraaMaHy XOCHA KHAAMMU3. PuTn
yeyanra Kypa, (6.4.1) 6uaan (6.4.2) yerapabeit Macaranm
€4HII, (6.4.3) PYHKEHOHAAHUHT
MW HUMAAMALITHPUAKIINIG KeATHPHAAAM. Y yCyAra
OMHOAH, MACAAAHHMHT e4HMHM KYHWAITH KYDHHHIIAZ
HIAAHAAU: :

u(x) = Zai -u, (%) (6.4.4)
=]

By eppary ¢, Aap aHMKAAHHII AO3HM DYATEH HOMAAYM

xoaddunuentrap 6yamb, u(x) rap aca, (6.4.2)
JerapaBui MMapTAAPHA KAHOATALHTHPYBYH aHUE '
KOOpAMHATA (DVHKLIHAAGDUAUD.

Suan (6.4.4) udopann (6.4.3) ra KYMCAK,
HaTixapa, (6.4.3) QYHKUHOHAA, It T& &, oy, ..., 4,

{Y3rapyBud (HOMabAyM KoahduuuenTAapjrapra DOTARK,
OyATaH PYHKUMATE YITAPAAY, SIBHU

* [ [l . 2 " 2 "
J'I (.al ,,..,ﬂ”) = !{E{(Za%) - b[zaiui] ]+ fzar'uf ]dx [6.45)

P 1=l i=1 i=i
Ba  4,,d,...d, KO3QPULIUEHTAAPHN IIyHAAM

auMKAarMuiky, (6.4.5) npopra MUHMMYM KUHMAaTra
spumapuran 6yacuu. Wynaat xuaud, (6.4.3)
QYHRUMOHAAHKHT MEHEMYMH Xakpaalrd Macang, (6.4.9)
KabH n ¥3rapyBYMAN (PYHKUMAHUHT MUHHMYMH
XAKHMAArM  MAcansara KeATHpPHAAH, Yy  3ca
DOYHKIHUOHAAHFHT MPHUMYMHHM TONMU MACAAACHIa
HUCGATaH QCOEPOKAHD.

J(a,,a,,...,a,) DyHRI A MUHKMYMH
MABIKYAAATHHUHT 3apypuH napTura
OHHOAH, HOM@BAYM (1), d,,...d,  Kod(punrernraapan
AHUKAA yayH aareSpanKk TEHrAaMarap THIUMU XOCHA
KHUAAMHU3, SBHH,
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3, - - |
5-:0, (i=1,n) (6.4.6)

ra aceLag,

Y ah, =q,. (k=L (6.4.7)

. HM X0CHA KpaaMus. By epaa

A, = ._I'(u; t, —bu, u, Jdx,
W (6.4.8)
4 = {1 (¥ (x)ats

Y TUIHMAAH AHMKAGHTAH a
RoahutirteHTAapHK (6.4.4) ra KyHcar, KapaAradTrad
(6.4.1)-{6.4.2) uerapaBuil MacaraHVHT TAXpUOUit
CYAMHHH XOCHA KUAAMIKAE,

2. BybHos-T'arepraH yoyan.

Maskyp ycyara xypa,(6.4.1)-(6.4.2) yerapasuii
MACAAAHMHr eYNMUHH AHa (6.4.4) nudosa opraau
W3AaPMM3, ToHY, (6.4.4) 1 (6.4.1) TeHrAGMATE KYTMUIKH,
HATWIKAAR, KYHUAAIHHE XOCUA KHAAMUS

Yalu b= pag

Vuiby npopaHuHr Xap GUD XaAHHY u, (x), (k= Ln)
Aapra Kynantipud, xocun OYATAH TEHIAVIKHH X, A8H
x, rava GYAraH Jerapardpad HHTErPaAracax,

>.aB,=F,, (k=1n) (6.4.10)

i=1
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HI X0CHA KHAAMU3. By epaa:

By = xj[u] (x)+bu, (X)]Uk (x)dx,

P, = jf(x) u, (x)dx

Lo

FOKopuparu (6.4.10) arre6pank TeHTAGMAAAD
TUIMMUHY €UHO, HOMABAYM g KOIQQUIMEHTAGPHH
 EHHEKARHMMWS Ba yAapad 0.4.4) Ta KyRatak, ©.4.7)-10.47)
YerapaBWil MacAAAHUHT TAKPHOHH edUMHHNA TOTIaMH3,

PHTL, xamMaa byOHOB-I'arepRME yCyAArapH

OPKAAM SUMAIANTAH MYXAHAWCAHK MACAAAAADH XAKHAQ
. KeWHHTU Bobarapaa Mydaccan 3 PUTHAIAK.

6.5. UEKAI SAEMEHTAAP YCYAIL
KyrriuHa MyxaHAHCAMK MAacaAAAPHMHHHT UHAHINE

HAPAdHNHAA XaA KUAMHUIIHN aHda Mypakkad Oyarad
MyaMMOoAApra AyY KE@AMHAaAMKH(MACAAAH, MOAGAHMHT
MYDPAKKaO WIBKAASAUIHY, MOACAAATH MY CTAXKaMAUKHUHAT
SWHAIIOACUMOH Tap3Aary ysrapHimy Ba OomKasap), y
MACAAAAAPHH MaBXXyA COHAH @UUII YCYAAAPH BpAAMHAR
el KOBMKASPY HATH Kdaapra OAMO Keamakau. by
FKHUXATAAH «MEKAM JAEMEHTASD yCyAu» AeD HOMAQHFaH
yCyA, DMPKaAap, ¥ KHEMHUMAUKAADHU EHTHUIIAL |
YCTYHAMKKA 3Tra,
, Mazkyp ycyAra Kypa, Kaparaéiran Macaraaary

COXAaHHW YeKAU AO0HA OVAAKAQpTa (3AeMeHTAAPra)
OyAuHUO, xap 6up OVAAK YUYH Macasa aA0XHuAa eUuAaAH
Ba Yy HaTHXaaapHH Oup OyryH xKuaub
OupAaIITHPHUAGAM.Y 3Ca Y3 HaBOATHAR, KYHHAraH
MaCAAAHKHT EYMMUHH TaKpHuOaH udropararau.

HeKAM 3ASMEHTAAP YCYAMHHHT MOXHUATHHH
COAARAMK VUYH CTEP’KEeHHMHI UY3MAWINH XAKHMAArd
Mmacaarara Hucharan 6Gaén sramuz. <Papas
KUAAQFANK TU3MKAY SAACTHK MYXUTHH Iaanab TypyBud
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S coxa OHpop S, aKAaHMAa CUDPT, XaMAA AHAGHHUII YKUra
| THK JKOMAQIIran HKKHTa S, Ba S, TEKHC KECHMAAp
Guran werapasanran Oyacun. lly Gunran Gupra, S,

KeCHM MycTaxKaM OMPHKTHpPHAraH GYAuG, S, KecnM
 3C&, KYHAGHHIIAGPAAH X0Au OYACHH [9-pacm}.'

9-pacM.
AHAAHHIT YKHU Y4IYH, KOOPAMHATE HSOmH S,
KecuMaarm O Hykra OyAran AexapT KOOpAHHATasap
THIEMURKWED 0X YXMHH TanaanMua. Arap Ox Jkxa
napaarea 6yan6, awuamuru F = F(x)} apan ubBopar
yriyMuH Kydaap Oeprarat OYACa KapaaasTra COXaAaru
Gapya HYKTAAGDHHHI CHAJKMINAADHMHM AHWKAAIUHH
MAKCAE KHAUD KYIMU3.
CrepyxeH HYKTaAapuHHHr 0x ¥K 6Viirad

CHAXHKHIUAGPHHM  U=u(x)} ©Ouaa", OfHrama
aebopManuAnK & = du/ dx OPKaAM, afAaHMII YKura
THK KECHMMAGPAATH KYUAAHUIIAADHHE o = o (x) Ounad

Bearuaal, KYHAAAAHF KeCUMAAPHHHT 103uHE S(X)
Ornar Cearvaacax, v XOAMA ¥ KeCHMHEHMHT VIXTHEPHMH
HYKTACHARIH KYYASHUIIHHHT TYAL HOPOASCH KyHRLAaruda
"B3UAJAM:
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P=Px)=0 (x)Sx) (6.5.1)

' : du
sxkd ['yK ROHYHHra acocad, o=Fg= E;{; Kabu

GYATAHANTUARH TYAL KYHAAHUIIHY KYUHAATAYa €3aMu3:
P=Plx)=E5( )a‘u 6.5.2

= x = -
( X)) (6.5.2)

DHAH Uu=U{X} CHANRHIIAAPHH AaHHKAAdII
MACAAACHHEN TAaKpubaH eupin MakCaAuAd KYHMAATU
yEYAHH KYAAQHMU3! 5 coxa {yHU GU3 KUCKAAHK YIYH |
crepsren pAel arauMM3HM, Xaéaad OxX YKKa TUK GYATaH
X, = COMS! KeCHMAApD EpAAMMAQ N Ta OYARKKa DYAaMH3

pa h, OpKaAH X SXEX, AP THH

KAHOATAAHTHPYBUH SYAGKHHHT Y3VHAUTHHH
GEATUAGHMHAS, THHY:

h o =x,—x,_, {6.5.3)

Xap 6up GYAAKAArU U(X) CHAMHUIHK eTapAnda

afHKANK Onaad YN3HKAM (DYHKIHA OpKAAR Takpuban
npoAAARII MYMKUH AeG dhapas KUAaMHI:

u(x) = u¥(x) = a™ + ax (6.5.4)

Bympan 6yeH, KeCHMAAH KEeCHMMIa YTHATaHAR

CAMKHIUAADHEHT Y3AYKCH3AUKAGDHHEN TabMHHAALIT

makcaanaa, af!,a") kosdduuuenrrap ypuura

CAMKHUITAADHANT KHAMaTAdpu Oyaraw u, = u(x, )

AAPHH KMPUTAMH3 BR YAADHH AHUKAAHHIINA AQ3UM
GYAraH HOMabAYMAAD AeC HODHUTAMU3.
Pasmankuy,

_ ok %
{uk_, =¥ +aNx s

— ikl Lk}
u, =4, +47x,.
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Arappa 6y Tu3uMEY, (6.5.3) HE ETUOOPrA OANG
e4CaK, KYHHARTHHY TOMTaMHU3!

t .
[kl _ |
Q= h {uk—lx‘k - kak—l):
k

|
@ = E(uk -u,_ )
. ,&,eMaK, k 3AEMEHTHHHT CUAKHWIIH KyHHAGTHYA
é3uaap JKax _
u(x) = um(x) = Z‘H‘P () (6.5.5)
i={k-1}k :
by epaa:

1 1
@ (X :'h_(xk ~x),0(x)= }Tt_(xﬂxk-l)

k #
Capas KUAATAMK, CTePsKeHHMHr k Oyaarmura
TAKCHUMAGHIAH YMyMMH KYJAAD T&LCHPUHMHT caMapacy

OnAaH X,., Ba X, KeCHMAapra mMOC DPEBUHIAG TEKHC

TAKCHMAAHTAH R, | Ba R, KYyYAADHHHT TARCHPH GHD-

Gupura TeHT Kyuan 6YAcHH. Ma3kyp CUPT KY4ARDHUHH
TOTIVILIHWHT SHT COAMG YCYAM OYANO, Oy KyvAapHvHT

BHPOP MyMKHH GYATaH CHAKULUAG Oaskapran uium § 4°
R B AR SRR SR NN AT

A = IIS(X) F(x)d udx

Ry

By udopara (6.5.5) vy Ky#ud, KyHnparu

8A=R,,6u,_, +R By

HY XOCHA KMAaMu3. by epaa



R = [SGOER9 L (0d,

Sgel

R; = [SCOF(X) (x)dx.
DHau, k 3AeMEETHHHED MYKH KyYAaHu xpcotura

BYJKYATA K@AAAUTraH 3AACTHK MTOTEHUHaA SHEePTrHAHUHT
BapUAITHACUEN XPCOOAAMMUI

: Xy By (kY (k)
SIT* = [P(8e(dx=E [ S(0) du 5[“‘“ )dx =
g " dx dx

u, —u,._
—%5 (Uk b uk-l) = Pka(uk - ulil—i)

=EL, =

by epaa:

Jo= [Stxa
LrE
Arap k 9AeMeHTHHHT HYKH KYUAGHHIL XHCOOHTa
BYIXYATd KEAYBYU CHPT KYHUUHHHT

P, =EJ . (u,-u_,) / hi. | 3KaHAHIUHH
YLTHOOPra OACAK, K 3A6MeHTra TAbCHD 3TYBYU HUTHHAU
Ky KyHHMASTHYA E3HUABAM:

1. | EJ (u,-u,_,
IECUOCEN S =l 656

k

¢th =Rk_Pk =

Y x0AA8, X =X, KeCMMpaary Gapua KydAapHHED

MyBO3aHAT  TeHraaMacuuu g®) = g+ EKU
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-V =0 Kalu KYpPUHHINAQ 83UII
MyMKHH OVaapu. By udicpamm  (6.5.6) ra
Icg'nﬁﬂﬁ.KyﬁmamHH xocm KUAAMU3

— U
hk

Uy — Uy

2
hk+]

_E"Ik E‘llc+|

xp

j' SCIF () =5, )+ 6.5.7)

LI

_ TS(I)F(JC)(xhl ~x)dx =0

Fel Ay

Yoy (6.5.7) TusuMHE euul, u,,u,,...,Uy
AADHUHT KMAMAaTAapuHY Tonamus {u, =0 sa uy,, =0

AMD, YYHKH, S, Ba §,,, KeCHMAAp MyCTaxxaMm -
OupukTupuaran sau). [yrn aAOXHIAA TaBLKHUAAALL
AO3KMKH, (6.5.7) TH3UM, Y3UHKHT MAllTMHABHUH €UHAUILIA
HYKTaH HasapuAdHE KapaATdaHAda laHdYa AXInH.|
TH3HUMAUPR, YYHKH YHHUHT MaTPUIACH CUMMETDHUSIBUH Y4
AWMATOHAAAUMAMAHD, LUIYHHHr y4yH VHHUHT TECKapM
MAaTPHHACHHN XUCOOAALIHMHI TeXXaMAaH Oapkapop
YCYAAIPH MEBRYA. eRAN IASMEHTAAP YCYAN DadHUHN
kuTOGHMHr 9-606MAa AABOM ITTHPAMKS.

XYCYCHU XOCNAAAN AUDOPEPEHITNAA
TEHTAAMAAAP OPKAAU
MOAEAAAIIITUPHAAANUTAH AMPHIM
MVYXAHAMCANK MACAAAAAPHL BAYAAPHU
IXMAA EYHIN YCYAAAPH,

AareOpayK TEHIAGMAAAD TU3MMHK EKH OAAMM
AndypepeHIHar Ba MHATEIpPaA - Andepernuran
TCHIAGMaAdp OpRaAaM MOAEMGIHTHPI/IAYB‘—IH af“ipHM
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- MyXaHAMCAMK MAacaAdAapR, XaMAR YAADHWHT edHAHIN
ycyarapu Guran Ous aspanru Sobrapaa raHsme ¥ yTraH
IAVK.

. bynaan 6yeH bus xycycun X,ocmxa)m
AncbchepeHnpan reHrAdMardpra ACOCAAHTAH MaTeMAaTHK
MOAGAAAPHUHET afPEM MACAAZAAPH BA YAAPHHHT SUMANII
Yoyarapy OMAAH IHYIYAASHAMH3, XYCYCHR XOCHAGAHM
AuhepeHHAA TEHIAAMAAAD 2COCaH, MAITMHOCO3AUK,
KypPHAUIIE KOHCTPYKIUMSAADH BR VUMM anlaparAapHd
SAEMeHTAAPHHUHI MYCTaXKaMAHK, TYPFYHAHK Ba
AuHaMnrkacu waly Typam LuA MacaAaAaanH SUNIIAA

KAAQHUAGAH.

7-BOB.

XYCYCHI XOCUAAAN AMGMEPEHLIVAA
TEHT'AAMAAAPHVIHT ACOCU XVAAAPU YUVH
AWPUM YETAPABUN BA BOIINATFNY -
YETAPABUI MACAAAAAPHUHT KYUMAMTII.
Ma’bAYMKH, AYCYCUH XOCHAAAM AHQdepeHnas
TeHrAaMaAADHUHT ACOCAH Y4 XUAN MaBKYA 6¥Aul, yaap
SAAMITITHK, THIIepPOOAUK Ba TApabOAMK TeHIAGMaAAD AeD
Wperrrinaam. brs 6y 606pa acocaj_{. MAa3KYP TeHTAAMAAAD
YuyyH a¥ipHM Herapasdii Ba GOLIAQHFAY-HerapaBrii
MacaAarapHUHT TYFPH XaMAa BAPWMALKWOH Tap3Aa
RYPUAMIIAGDH XaMAR YAApHMHT Oup-OMpArapura TEH?

Kyuau sKaHAHKAGpH XakHAArd Macahraaap Guaan

NryryaranaMus.
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7.1. XYCYCHH XOCHAAAM AUAXPEPEHITHAA
TEHTAAMAAAP XAKUAATH ACOCHIL
TYIIYHUYAAAP,
Tabpudy. XyCycHi X0OCHAAAH Ahc})cpepemman
. TeHTAAMA Aéﬁ, Xy Xy X, KAOM 3PKAK F3rapyBuMAdpra
- BorAnK OVAMGH HOMAbAYM Q=U{XI, X, X, ) DyHKIBS BA
“VHWHT TYPAH XUA TapPTUOAATHA XYCYCHHE XOCHAAAADUHY
Boraosun MyHOCabaTra anTHAGAY XaMAA YHHHT YMYMIH

KYPHHUIITH KYHMAQIHYA €3HA8AU,

Bu  Bu g Birkarrha g
F[xl,xz,---x",u,é’;, x, " x M3 xzkz e g x“k‘_'J
by .___‘epAa, F- V3AHHUHD ApTyMeHTUra Hucbaran Gepuaras

PyHRUZAIAMD.

Tabputh. XyCcycui XxocHAarr ANdypepeHLHan
TEHIAAMAHMHT TARTHOM Aeliraranaa, VHUHT Tapkubura
KUPYBUM XyCYCHA XOCHAAARPHHHI' 3HT FOKOPH TAPTUCH
TYLIYHHUASMML.

| Tanpud. Arap 6mpop u=ufx,x,...x, | (pyHKOUs -
Ba VHMHI KEPAKAH TapTHOAArd xycyczﬁ XOCUAANAPH
TEHTAAMAra KyMUATAHAA, TeHIAAMa afHUATTa AMAAHCE,
y QYHKIHL, xycycud xocuaaaun puddepernnmnaa
TeHIAAMAHUHT eYHMU ASHUAAAM.

Tabpud. Arap XycyCcUH XOCHAAAM
Aprdjcpepeﬁﬁnan TeHrAaMa HOMAbAYM (PYHKUMAHUHT

fapua IOKOPH TapTHOAM XoCHAarapHra HucOaran
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YHIHKAK OYACA, ¥ KBA3HUH3IHKAH TEHTAAMA ACHHAAAH.

Macanas,

a2ty .\ 2t
5% +E(x’y’u’u"’“”)axﬂ

2

f.. r
A(x,y,u,ux,uy) +

+C(.x’y’u’u;’u;)‘? 1:;1+ f(x,y,u,u;,ll;)‘—“ 0

oy

TEHIAaMa UKKHHYM TAPTUOAM KBAZUYM3HKAHM XyCYCHHU
xocvaanu pudidepeHIIan TRHTAAMAAD. '
Tanpud. Arap Xycycdit XOcHAaAm
avbgepeHnas TEHIAAMaAAr HOMABAYM QYHKLKA Ba
yHEHI Gapya TapTUGAArd XYCYCHH XOCHAAAAPH
(paraTruHa OHPUHYM ABPaXKapa KATHALICE, YHA XyCyCHHA

XOCHAAAM UH3UKAN ancpdepeHnnas TeHraama Aeb

aTaAgAH.
Macanan,
M) T3 28 5) S Ol S
VY TN gy T g
du Ou
+D(X’y 5’}';—+E(X,}’)'5;“+G(X:Y)u—f(x’y)

KYCYCHH XOCHAAAM MMM QEepPeHlMas TeHrAaMa, U(X.V)
HOMABAYM (pyHKEUMAME HECDATAH WKKUHYH TApTEEdDAN
YHU3UKAW TEHIAAMAAMD.

OpAvH AN hepeHIraa TeHIAAMaAapaa OYAranu
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kabu, Xycycu# XOCHAAAH AHPDepeHIUaA
TEHFAQMAAGPHMHT XAM ATOHA EYHMAAPHHK KyIuMya
uIapraap GepuAraHaardHa TOIMII MYMKUH G¥aaal. By
HWAQTAAD HOMa@bAYM (PYHKI[MA Ba YHHHT XyCyCHH
xocuaarapura HucOaTtad KYHHAMUIAGPY MYMKHH XaMAQ
YAAD HOMABAYM (DYBKIMSHUHT KYPHHHIUY Ba ¥3TapHIl
XYCYCHSITHHN OEATHACRUM TeHTAAGMAaHHUHI XUAAADHIA
60sz< OyAaau.

Maskyp GofnuHr acocuii MacaracuHu GadH
STHIUAGH OAAHH, Ou3 KUTOOXOHAAPra oneparop
XaKHAAQTH QUPHM TYLUYHYAAADHKU 2CAQTHO yTamMus.

7.2. ANMOOEPEHITAAA OTIEPATOPAAT
XAKHAATU AVIPEM TYIIVHUAAAP.

Taspud. Arap Oupop A aAMaMITHPHLIT MYMKHH
OyaraH u QyHKuMsHY f=Au QyHKIHAra yTKasca, v
aAMALITHPUIL onepa'mp red aTaAéAu.

OrnepaTopaap, OAATAR, AOTHH ardO0CHEMHAT 601U
xapaapu Briaan GeArnaaHaaH,

Taepuip. Bupop A one;}aTOpHHHr AHMKAQHHLI
coxacu Ae6, Au aMan aHUKAAHraH U (PYHKITMAAAD
TYNAAMUTA SUTHAIAN, Au QYHRIUAARD TYIAGMUK aca, 4
CIEPATOPHUNT V3rapMill COXacH AeHHAAAM.

AemMak, oNePATOPHUHT TALPHAMUAAL Kj?pmrﬂanH. :

ONepPaTop AHHKAAHTAH OVAMIUHM YUYH AHHKAAHHUIIE
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COXACH, XaMAa Xap 6up u thyHKIIUAIa YHAHT TACBUPUHU
MOC KHAMD KYSIAWIAH KOHYH KypCarThAraH OVAHIUIN
KePaxK KaH.

Bynaar ©OyéH, acocad, AH(bd)epeHumaA
ONeparopAdp KApParaAuKH, yAap yuyH MYHKIHA Ba
YHYHT TAacBUPH ODPACHARTH MOCAUK Oupop
auchepenian ndosa BocuTacupa GepUAsAM (ABHU:
(OYHKIMA Bd YHHHT XOCHMAAAAGDHHH Y3 MUWTa OAYBYH
‘uchoaa). Macaaan, crep>KeHHHHT 6ypaAKITH XaKHAATH

Macardpd A = A, TIAACTHHKAHHHT 3TUAMILIN XaKHAATH

Macaraaa sca, A = A2 kabu Oyaub, yaapra Moc GyArad

archpeperuHar HPOAAAAD KYHHARTHYA E3UAAAMAAD!
o &’

PN + 5;? ,

A

a% aq 64
2
axfl .+"5X26}y2 + ayil L

AuddepeHiian ollepaTOPHBHT aHUKAQHHIT COXACH

A =

dbyuruusaappar ubopar Oyaud, yaap yuyH
AHbGepeHHan upoaa aHUK MaBHOrA 3ra XaMAA yaap
KaparaeTrad MAaCaAaHVPHI 4YeTapaBUN MIAPTAAPUHH
KaHnOQTAGHTHRAA. _

Tawspu. HMkkura A Ba B oneparoprap yuyn A+B
oneparop {A+Bju=Au+Bu TeHrauxk Cuirad, A-B

aunepatop { A . R Ju=A(Bu} renrauk Gunan, CA ocieparop
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aca, (C-Aju=CAu Rabu TeHTAVIK {C-HXTUE PHEA YarapMac.
coH) BUAAH AHHKAZHAAH.

Xap 6up QYHKITHUAHRY Y3UHY §3UIa aKCAAHTUPYBYH
onepaTop afiHHE K4 DUpAHK ormepaTop Ael arasasi.

Tavpudg. Arap 6¥pop A OHePATOPHUHT aHUKAQHHMLI
coxacuaa u Ba W xabu dryakmusaap Oraan GUPrasMxad
Xap KaHaal uKKHTa Xakukun C, Ba C, COHAQR YYVH
C u+C,W dyHKIMA XaMm éTaauran HYAca B Xap AOMM
xam A(C,u+C,W)=C Aut+C AW kabp TeHTAHK
Sarcapuaaaurad OYACa, ¥V X0Aaa, A ONEPaTop YH3HKAM
oneparop pAed aTaraad.

By A um3suKAM ONEpaTOPHHHT Tabprduaad Keard |
YMKAAMKY, arap Au=( TeHIrAaMaHHHT €4YMMH a¥iHaH
HOAra TeHr pyrxuus 6¥aca, ¥ X0AaAa, yura A7 reckapu
ONEPATOp MaBKYA GYAaAH. '

Tabvpud. Arap A onepaTOpHMHT S AHMKAAHUII

COXacCHAArH Xap KaHpal iz 0 QYHKOMS y9yH

(Au,u) = [Au-udS)0

TEHTCU3AHK paskapuaca, A oneparop mycHar
AHHKAAHTAH oneparop Aeb aTarasw.

LITyry TabKUAAALL AO3HMKH, XAP KAHAAH Mychar
AHMKAAHTAH OlI€PaTopra Moc OYAras TecKapH GrepaTop
Xap ACHM XaM MaBXYAAHD.

Tabpud. Arap xap KaHAal HKRKUTA o Ba W
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byukuuarap yayn [Au, W)={AW, 1} Kabu TEHIAHK
Sarkapuraauran GYAca, A onieparTop CHMMETPUSBUL EKK
y3-¥3ura Kymma oneparop ael aTtarisM.

7.3. DAAUNTUK TEHTAAMAAAP YUYH OHE
COAAA UYETAPABUIT MACAAAAAPHWHT
KYHUMAMIIH.

MaWBHACO3AMK Ba KYPUAHLI KOHCTPYKUMSAAGDH
' SAEMEHTAAPMHHHT, XaMAR VHHIL AnrIaPaTAapH Ky PHAKII
MEeXaHHKACWHUHI Bapua cTaTukaBHH MEcarardpH
(MemGpaHa, .I‘apAHT_[I, CaMoA8T kKanoTH, TIAACTHHKa Ba
KOGI/IK}LGPHHHF ICHAMINHE, XaMad CTEepKEeHHUHT
OypasMiid Kabu MacaraAap)HH €YHII, SAAUNTHK
' TEHIAAMAAAPHH euMINra Keatupuaapd. By macasanap,
'OMpOp EnuK coxXapa KyMMAND, COXaHHHT YeTapacHAaru
xap GUp HyKTapa derapasuii rrapTasp Cepuadpn,

. DAMMITHK TeHTAaMaAdp yuyH (0 <xg<a O<y<b)
KaOM TYFpH TYPTOY PYaKAM cbxa,a,a KyHHAATH Yerapapmil
MACaAAAAPHN KYPUO yTaMu3:

a) Au=ul +ul =f(%y)  (73.1)

u(0,y) = ufa,y)=0,
uix,0j=ufx,b)=0 7.3.2)
6K
uw (0,y) = u'(a,y) =0,
u, (x,0) =ul(x,b)=0 (7.3.3.)
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6) Au=uy, +2ul, +un, =(xy), (7.3.4)

w(0,y) =u(a,y) =u’ (0,y) =u” (a,y) =0
u(x,0) = u(x,b) = ul (x,0) = ul, (x,b)}=0 (7.3.5)

BKU

u(0,y) =uw(a,y) =u {0, y) =u,(a,y}) =0
u(x,0) = u(x,b) = v} (x,0) = u’ (,b) = 0 } (7.3.6)
Byepaa, A Ba A? AGp OPKAAH MOC DaBHIIAA Aaraac

Ba DHrapMOHHK OIIEPATOPAAD OCATHAAHTAH.

MembGpananuar ©Gaprapop OSIHAKIIM Ba
CTEePReHHNHr Oyparrziy xaby MAacararapHU eyHil,
(7.3.2) éxm (7.3.3) xabu uerapaBuM 1apTAap OCuAaH
bupraaukaa (7.3.1.) TeHTAGMAHK edHILTa KeATHPHAAAH.
[Hyauuraex, (7.3.1)-(7.3.2) macaranu AMpuxaie
MaéaAaCH. {?.3.1} buaan (7.3.3) aca, Heriman Macaaacu
Aeb IOPUTHAAAH.

SpxKuH TasH4YAM TYFPH  TYPTOYpPYaAKAH
IIAQCTUHKAHMAAF STHAMIITUA XAKUASGTH MACAAdHH ey,
(7.3.5) kaOu yerapaBuil WApTAAp OHAGH OXPraAuKAAIrH
(7.3.4) TeHrAAMAHH e4HIUra KM arap y IAQCTHHKAHHHT
JeTAApH MycCraxkKaMm OupuHKTupnarag OVaca, (7.3.4)
OMAAH (7.3.6) MACAAAHH CYHILra KEATHPHASAH.

Byaapaan Tamrkapy OOMKa yerapaBHil MACAAAARD
XAM MaB’KyA, Macaadd, arap rnaactuHkaHuHr x=0 Ba
X=0 9eTAApU SPKUH TATHYAA 6YAuG, yv=0Ba y=b yeTrapH
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3¢a 3pruH 6YACA, ¥ XOAAQ YerapaBui IAPTAAD KYMHAAIH
- KYPMHMILIAS €3HMAaAL

a0, y)=u(a,yy=ul (0,y)=ul (a,y)=0,

Sl (x,0)=ul (x, by =u (x0)=ul, {x.b)= o} (737
IOropuaa kypub )”rngAraH fapua yerapasuin
MaCarArAPHUAT KYHIHAUMNIAGDHHE, YAAPHHUHT SAAUTITHK
TEHTAAMAARD VIVH TYFPU KYRUAHIITAADH ACD FOpHUTaMHA.

SHAM 3AAMITHK TeHI'AaMarap yYYH Jeraparui
MaCaAaAapHUHI BApHALMOH Tap3aa K.}“zﬁinmnﬁmp{ﬂr
afpuMaapn DHAGH TaHWLLAMU3.

Teopema. DAAMITHK TeHrAaMma OVarag (7.3.1)

TEHrAAMa KYHHAAIH

J=

S R

b
[FCx,y,uul,ul ydxdy =
0

i

b
= I J.{u;2 +u” + 2uf Jdxdy
i

0

(7.3.8)

PVHKUMOHAAHUHD 3KCTPEMYMH TQUHAMIIUATA TEHT
YHAHAYD. |
Hc6ot. TeopeMaHiHr apTUAa KeATHPHATaH {7.3.8)
(PYHKIMOHAA yUyH SeHaep TeHraaMacu KyHMAArnua
C3HAQAH!
OF 8 9F 8 OF

S =0
du Jxodu, Jydu 7.3.9)
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oF OF . oF
: =2u’
au fa’ v au'y Y

3KAHAMEKAEPHHHU 3BTHGOpra oaub, yAapHH (7.3.9) ra
Kyicak, [7.3.1} TeHraama xocua ESYAa,z\H.
IHAM (7.3.8) PYHKLMOHAAHM KYPUIN MAKCAAMAQ,
KyUHMAATH HPOAAHU KaPaHMH3, THHH!
I ={=Au,u)—2(u,f). (7.3.10)
by epaa:

ah
(—Auu) = _” (—Au}-udxdy,
4]

(u,f)_=cj i_}[f-udxdy.
¢ a

FOxopuparn HOAAGDHUHT OHPHUHUYHCHAA
HY¥aaKAald HHTErpasAdlll  yCYAMHHM  KYaAal,

KYﬁ.H,&,d.I'HABpHH XOCHUA KWUASMH3:
' o b I a b
_” ul udxdy I(u-u;) 1:dy— Ijufdxdy,
3 0. 00

(7.3.11)

Yty udoaarapuu (7.3.10) (ﬁYHKqHOHaA'ra

. :: o b
u;; udxdy = I(u-u';) ‘zdx— ”u;zdxd_)a
: Q 00

S T

KyHu0, éxu (7.3.2), 8xkm (7.3.3) werapapuii LIAPTAAPAAH
thodipanancax, (7.3.8) dbyaKIHOHAA X0CcHA CYAaAN.
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Ymymad, arap (7.3.1) TénraamMa eummra ara 6yaca,
y eunm (7.3.8) PYHKIHOHAAHHHT MHHmyM KHHAMaTHHK
uQopAAAHAM, BA AKCHHUA, (7.3.8) PYHKUIMOHAAHHHT
MHHEUMYMUHH Wgoprarosuu dyuxuus (7.3.1)
TEHIAAMaHUHT euuMU OVAAAH.

Kyhmaaru

;4
.___.::

b
IF(x,y,u uy o ulul Yaxdy =
4

. (7.3.12)
[ug? +2ul} +ul’ —2ufldxdy |

(= T — o =]

o
]
(PYHKIIMOHAAHKHT XgM MUHHAMYMEHH TOTIUIN MACAAACH
(7.3.4) TeRTAAMArA TEHT KyUAM IKAHAUTMHU KYPCATHII

KEPHH 3vac. XaKuKarad xam, (7.3.12) bysrumonan yaye
DPAeD TEHMAAMACH KYHHAATHYA E3HABAH, SHHE!

8F+ 8° oF . 8 &8F o° OF
P 2 2 +
du 9x”oul dy dul, 0Ixdy dul

=0(7.313)

Y0y reHraaMapar (7.3.12) pr‘HK].[_HOHaJ\I‘a Xypa,
(7.3.4) TeHraaMa xocua OYAapH.
Iyuupraex, {7.3.4) TeHraaMara fHa KyHMHAACH

ab
= [frur +ur ) -2ufldxdy (7314
9%

xampa Oynra HucbaTan yMyMHHPOR, OYArar
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ab
1= [t +ug ) -
00

—2(1—py(ul v, —ull}—2ufidxdy

(7.3.15}

xabyu OYHKIMOHANHHAT 3KCTPEMYMM MaCasacHd XaM
OAHO KeAUILIMHR KYPCaTHI MyMKHH (Gy epaa, p - Bupop
rnapamerp).

MacaraAapHM TAaKPMOHK e4urlll YCYAAAPH OpKaAu
EUHAGETTAHAR, YAAPHMHT TYFPH IIAKAAA K?ﬁﬂnmaapma
HYCOaTaH BapHaLHOH TAP3AE KYUHAKIIASPH MaKCAATa
MyBO(PHK, SyHKH YHKITHOHAA TAPKADHAAIY HOMABLAYM
(byHRLMS xdcmanapmmm TAPTHOU TYFPH IHAKAAATHIA
Hﬂcﬁafraﬁ KUYHKPOK 6yaaan. Ly Gosrcaad, BapHayon
MACAAGAAPHHET PHTI] Ba YeKAKM SAEMEHTAAD YCYAAADH
GHAAN OUMAKIL JKAPASHAAPK aHUa OCOHAALIAAH.

IVIaCaAaAapHHHr BapHALUOH Tap3Aad
RYPUAMIIAADHHMHL X3P XHA YCYAAADH MARXKyA SYAUD,
B3 yuyH Gupum HaBOATAA, KAPAAAAWTAH TEHTAAMAAAR
GHAGH YCTMA-YCT Tyuryﬁ'm DHACD TeHraaManrapura oanG

KeAa,n,ﬁ'raH YCYAAAPHH VPTaHHKII aXaMHATAHAMP.
(DYHKUHOHAA TAHAQIIAG €@, YHHED apTyMEHTAAPH
OyAral, XaMAd €4MASSTIaH MACAAAHUHT CYHMUHE udopa
STYBUM QYHKIHUAAADHWHT KAHAQN KYDHHHLIAA Ba KaH4a
OyAMIAaDUHE XUCOOTA OAHIU MYXHM AXAMUSATTa 5ra.
Hly Ounan Ouprasnkaa, PyHKIMOHAAHKHT 3KCTPEMYM

XoccaAapH, Xap Xua KYmuMua xoccairapu
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OZKARPUAKMUIMHMHET Mypaxkkabaury ea O60IIKa
 XOCCAAAPHU YHTHOOPIE OAMIN MYXMM OMHAAAPAAHAUD,
iy nyéTa}f HazapAaH Kapaaradaa, AarpaHx .
DYHKIMORAAHU, ABHH, MUHFEMYMH MACAAAQHAHT €4MMUA]
SPUIIMAAAUIAH TYAd TOTEHUMAA 3HEPTHAHUHT
DYHXIMOHAAM 3HT Max0OyA MYHKIUOHAAAAPAAH
xucobaaHaal. _

OHAHU, IOKOpHAAa KYPUO Yruaran (7.3.12), (7.3.14) Ba
(7.3.13) QPYHKOUOHAANADHITHT XAaKHKATAH XaM MARKYA,
(DYHRUMOHAAAAD BKAHAMKAAPHMHHM HCOOTAQEMMS,

AWTa¥AMK, Y3rapMac h KAAHHAHKAATH TTAACTHHKA
| KOHTypH OyHAal MycraxkaM OMpURTHPHATAH OYACKH.
ITracTruKa srapraran PpasoBHid coxamu S Guaad, S, Ba
S, Aap GWAAH 3Ca MOC PaBUIIAA Y COXAHKMHT YOKOPH
XAMAQ TACTKY aCOCARPHHE OearurariMul. [HyHUHTARK,
IAACTHHKAHMHT YCTKK ACOCHTA KAAAAMMTH fX,y) Oyaran
HOPMAaA IOK TabCHP 3Taétrad DYAHO, YHWHT MacTKH
ACOCH TAIIKM KYUAAPAAH XOAH OYACHH,

AADATTE, TAACTHHKAHWHT | KOWTYpPH OyWmYa

du du :
u=0, —'8;=0, :9;: (7.3.16)
KaOH WAaPTAAD EKH YAAPIA TEHT KYIAH OYATaH
Gu
u=0. 5;=0 (7.3.17)

Kabu mapfnap Oaxcapuaran Gyammirapu
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TabuuHaMp By epaa, V- OPKAAM | KOHTYPHIHT TalllKH
HOPMAaAH GEATHAAHIaH).

BUTapMOMKK OIIEPATOPHHUHT | KOHTYD OyHH4a
(¥.3.17) miaprAapHM KAHOATAAHTHPYBYH (DYHKIHSAAD
TYMAAMUAS CHMMETPISBUH OYAuD, MmycOaT aHMKAGHTAH
SKAHAMIHHH, XaMpa (7.3.4) BATapMOHKK TEHTAGMAHHHET
aca,

J = (AMuu) - 2(,0) (7.3.18)
PYHKUMOHAAHHMAT MMHEMAAALITHPHAMIINIE 3KBHBa-
ACHTAUTHHH KYpCaTaMu3,

BurapMounx oneparOpPHHHI CHMMETPHABHHA
SKAHAHTHHU KypcaTHIl Makcapuaa, Aanaac
orreparopura ['pyH QOpMyAaCHHU KYAAAVMW3, SCBHM

[ VAW~ WAV)AS = 4('\1&—“’9*\{)6” (7.3.19)
7 Ov ov

Arap (7.3.19) dopmyaana W=A u, V=u, xabu
BeATHAAIIAGD KHPHTCAK, RYHHUAGPHHY 838 ONAME3:
(Ao, u,)=

JAu, ou,
v -Au, av_)d!

= j‘..[uzazulds = JJ..&LI?A u,dS+ E[(Uz
5 5 Lo

Ba YHAAH 304, (7.3.17) wapTAapra Kypa, Kyﬂmam'
uhoaa xocua DyrapH

(ﬁzul)ul) = é[,['ﬁ U, ‘ﬂuzds (7.3.20)
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By (7.3.20}) ndopaHuHET j"zHr TOMOHM U, Ba U, Aapra
HucOaran CHMMETPUSBHE GyAraHn yyyH, GUTAPMOHUK
OnepaTopHUHr {7.3.17) WapTrapHy KaHOaTARHTHRYBYH
byHKUHMAAAD TYIIAGMHAS cﬁmmeTpHH_BHﬁ OnHEepPaTop
SKAHAMIHIE HINOHY XOCHA KHAAMILS, YYHKH,

(A'u,u,) = (u,,A%U,)-

Arap (7.3.20) opmyaapa u,=u,~u ael OACaK, ¥

XoAAA

(A'u,u) = !jaﬁ-&uds — s:” (Au)*ds (73.21)

KM TVFPH TYpTOapyaKhail TAaCTHHKA yIyH

u b
(Atuu = | J(Aw)dxdy (7.3.22)
0o

Kabw ndoaaHn X0CHA Kpaamua. Yinby (7.3.22) udopann
(7.3.18) (bYHKLMOHAATA KYHu6, (7.3.14) QYHKHUOHAAHN
XOCHA KHAGMHS.

DHau, - (#312), © xampa - (7.3.15)
QYHKIHOHAAAADHKHT XaM XAKWKATAH MAaBXKyj,
SKAHAMKNAPVHH KYPCATHII MAKCAAUAS, KYHUAAY HKKH

VAYOBAY HETETPAA

SN
20y
ox°~ Oy

CHHHI 3TPH 4YU3IHKAH HHTEIPAA OpRKAAM

HPOoAAAAHHIIMHEY Kypcaramus. YHE 6yaaxaab
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HHTErpasab, KyHHAATHAADHH XOCHA KHAAMMU3:

2

&’u 6u ou au Cu 511
oe arts= 15 aaayts+ 5 57

] ”au au du  Hu

By TeHrAnkaapHU Xapaal artupub,

o d'u Ju du & .6u
H[(My = z}ds Fox 0 ()

HH é3u0 oramus (0V epaad, dp OPKaAH | KOHTYD

SHMHHHT AMbdepeHHaAH ORATHAQHTAH).

Arap 6y TEHTAMKHUHT YHI TOMOHMWAArH KOHTYD
HHTerpaAdHHn O6VAarkaal WHTerpasraitl yCyAH OHAAH
HHTETPAAAGHASTTAHAY, KOHTYDHUHI SIMKAUIH, XaMAA
(PYHKLMS B& YHUHI XOCHAAAAPVHMHT OUP KuAMaTAu

JKAHAHKAQPH SBTHGOPI‘a OAMHCA, MHTEerpaajpan

Tamxapﬁ,a,am XAAAAD HOATA QUAGHAAM, Y XOAAR:

“-[(811 u.au (j-ﬁu d du

OXHer UKKU TEHTAHKHU Xapra® rymub,

&ynn,a,am ucopa XOCHA KUAHHAATE

&'u & d'u
IJ[(axay x> 8y
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?J;'d_p(ax)_gd_g)-(—)] p

lcjau d du Sud du
2 )

Arap u{x,y) QyEKOUSHHHr [ KOHTypaa (7.3.17)
LIAPTAGPHY KAHOATASHTHPHILINHY ETHO0Opra OACAK, ¥

XOAAQ!

é*u ) &u &M
”[( PYe ay:]dS=o (7.3.23)

YuIfy, TOHFAMKHY WKKHIa KYTadTHPUO, yHH
{7.3.21)ra Kyuicak, y X0Apa KyHHAArd udopara ara

BHYAaMH3

&'u : du ., O,
= G 2G50+ G s a2

Arap {7.3.24) udoaaaa S coxaHu TVFPH TYpTOYpUIaK
A0 Kapanca Ba yud (7.3.18)ra xyituaca, (7.3.12)
. PYHKIMOHAA XOCHA OYASAM. -
STHa (7.3.23) uchoaanu 2(1- U Jra KTIadTUPHE, YK
{7.3.21)ra Xapral kymd, Ky¥uaardra ara 6yaamua:

(Au,u) =

al a:
H!(Au) 20 Wl oy "o Bl (7:3:25)

ox
By uthopanu (7.3.18) ra xyicax,
J=(Auuw-2(f,u) =
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du, & &
[fres? v20-wiG o) o gyl 2Mids

By udopapa 1yTpu GypuakaH KoOpAMHATaAapra
yruaca, (7.3.15) dbyHKIUoHaA XoCcuA 6VAAALL
' burapMoHMKK ONEePaTOPHUHT MycﬁaT ElHHK,}\aHI‘aH. :
OHepATOp DKAHAHTHHH KYPCAaTHID MakKCcaArHaa, U
HOMaBAYM (PYHKIUA Ba YHUHI CHPHHYM TaPTHOAH |
XKYCYCHM XOCHAAAApPUIa HUcCOATaH CDp}mpHXC
TEHTCU3AUTHMHHM KyAAdlll MYMKUH, YyHKH (7.3.17)
mapTaap Ouaan (7.3.10) wapTaap 6up-GHupaapH OrAaH

TEHT KYYAHU LUAPTAAPAMP, STBHH;

”(_ﬁ) ds< 8'11 6 u

Ju_, 8'u u2 '
H( Pds< — H[(é,xa,y (53,—2)]ds,

)]d

21 b U, Bu,
HE dSSCMJI[(ax) (5, K

9

")

Fu, &'u
_ axdy
&y epaa C - OpHAPHXC KOHCTAHTACH.
Arap (7.3.24) TeHFARKKE KYpa,
| (f_\.'zu.u)BCJ(u,u)=Cl||u||2

SKAHAHTMHM SETH0OPra OACaK, yBAAH OHrapMOHWK
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OIEPATOPHUHT MyCOaT aHMKAQHIAH OHepaToOp SKAHAWTY
KeAus YHKAAH.

IIyaaall KHAMD, XyAoCa KHAWIN MYMRHHKH,
Mycraxkam OHPHKTHPUATAH NAACTMHKAHHHT
ﬁﬁzﬁosanam XAKUAATY MAcaAl euumMra sra O¥auo, v etiim
y¥3 HaeGartmaa (7.3.12), (7.3.24} Ba (7.3.19) Kabu
fpyHKﬁHOHaAAapHHHF MHEHUMYMASPUHH H(OAAAAD
IKAH. |

7.4. THTITEPBOAHWK BA ITAPABOAMIK
TEHT'AAMAAAP YYYH JHI COAAA
BOLIAAHFUY-YETAPABIIN MACAAAAAPHUHT

- 1. MyxaHARCAUK aMaAMETHAQ XyCYCHH XOCHAAAH
,n,_mp@epeﬂunah TEHTAAMAAAPAEH SHT KYTI yYpAHANTIHH
rﬁnepﬁomx TEHTABMAMAPAKUD. YAAD OpPKAAK Xap XMA
TeGpaHnil JKapaceHAAPUHH  HPOAAAZHAMIAH
MYXaHAUCAUK Macanrarapy MATEeMaTHK
Md,é,emamTHpHAaAuAap {macanaH, CTep>KEeHHHHT
KVHparaHD Ba OVHMAaMa XaMAA TAACTHHKA Ba
KODHEAAPHIHET 3DKMH Ba MaxOypu TefGpaHuIIAapH).
IIIyHUHIAGK, MAUMHACO3AKK BA KYDPHAHII
KOHCTPYKIIUSIAGPH 3AeMeHTAADH, YU
aNTapaTAGPUHEHI KYPHAWLI MEXEHUKACH KAOHAAPHIHT
XapakKaT MatanraArapHHU eYHIl y4YyH rpmepﬁomx

TEHTAAMAAAD KYAAAHUABNY.
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Kyitmaa runepSOAHK TEHTAAMAAAP VIYH alphuM
GOUIAQHFUU-JEerapaBHil MAaCAAANAPHUHE ABBaA TYFPH
KYAHMAMIIH, CYHIPd YAAPHHHT BapHUalMOH Tap3Aa

RYHAAMIDAADUHE Da€H 3TaMus;

a)  uj = Cuf, +f(x), 1)
u(x,0) =u;(x,0) =0, (7.4, 2]
u(0,t) =u(@,t) =0, (7.4.3)

8)  ul+Cul  =f(x,1), (7.4.4)

n(0,t) = ul (0,t) = u(a,t) = v’} (a t)=0 (7.4.5)

u(0,t) = u (0,t) = wla,) = v (a,t) =0.  (#.4.5)

B)  u’+CAu=f(x,yt)., (747

wOy, ) =uy {0y, 1) = u(a,y,0) = ul (15,),1) = 0,
u(x,0,8) = ul (0,0 = ux. b = ul by =0, [ (7481

a0y, ) = ul (O,y,t) = u(a,y,t] = U (u.y.1) =0,
u(x,0,1) = ul(x,0,1) = u(x,b,t) = vl (x,b,1} =0 } (7.4.9
HORnpriza keatupisran (7.4.1) - (7.4.3) »yacana
BpadMUAA CTOPAUCLIETE BYTLMMa Te0 DAl XakHAaTI
Macaaa Xan kmmm;m. DPAT TATITIAT CTEPKEHHVHT
KYHAQAQINT TeOpaliilly XdKMAdLY MacaraHu, (7.4.4),
(7.4.2) Ba (7.4.5) kabu Macana éphraMupa, arap .
CTEOKEHHHHY Yera pa;iapza MYCTaxKan 5Hpﬁxmpﬂ;\rah '
byaca, (7.4.4), (7.4. 2) Ba (7.4, 6] ®aby Macana epAaMm,a -
' SUHABAYL
SpKHH TasgHYAM Ba quKaAabn. MYCTaxKaMm
OHMPUKTUPHUATAH TYFDH TYPTOYPUYAKAU
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IULAACTHHKAAADHUHr MaxkOypuil Tebpannmaapy
XaKUAaTH Macarasap Moc pasHiraa (7.4.2), (?.4.7], {7.4.8)
xampa {7.4.7), (7.4.9) kabu macararap eépaaMHAl
SUHAAAH. '

Teopema, Oxopuparn (7.4.1) - {7.4.3) xabu
DOIAAHIYN- Yerapasul MaCAAABHET BADHMATHON TAP3Aa

KYAMAHIINM KYHHAATH KYPHHUIIAQ 83MAaAH:

J= 1J“cj.f"(x,t,u, uy,u;)didx =
o0

Tw o
= [ [icu}? - up* ~2fuldtdx (7.4.10)
o0 :

abHH, (7.4.1) Terraama (7.4.10) (bYHKqHOHaAfHaHr
MUHIMAAQIITHDHAHIIATA SKEUBANCHTAMD.
HcBor,
TEOPGMEL wapTaery (7.4.10) QyHKUHOHAA YUYH
IJHAED TEHTAGMACH KYUVAATHAYUE E3WASAN: '

- ’ “Tny ] =0 ?.4.11
ou O Bu. ot du 74.11)
Arap
5 oF oF
= = — =20y — =20
2= 2 B 2Cu,, fur U (7.4.12)

SKaHAHKAAPHHH brHbopra oaxb, y ndoparapHu
(7.4.11)ra Kyricax, (7.4.1) TeHraama xOCHA GyAaam.
OAAMOTUK TeHrAaMahapaarura yxuram, (7.4.10)
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DVHKIUMOHAAHU XaM KyHHAATHYA KYPUIL MYMKHH:

T
I= [l-Cufwy —(uu) - 26wl (7413
L]

[llyHuHraex, KyHHAArHAAPHY X¥aM €3HL1 MYMKHH

kK ?

(-Cu” ,u) = —Cju:xudx =—Cu-uj ; + C.l.ufdx;
0 0 -

(u,u,) = J‘u[zdt, (f,u) = jf'UdX (7.4.14)
0 4
Arap (7.4.14) uchopanapum (7.4.13) ra xyiiub, (7.4.3)
yerapaBuu &8 PTARPHHU K¥aracak, (7.4.10)

(PYHRUMOHAAHN XOCHA KHAAMH3,

CrepKeHHUHI KYHAAAAHT TeﬁpaHi\{a XapakaT
TeHTAAMACHHY MDOAANOBYH (7.4.4) TEHTAAMAHHHT XaM
KyHHAQIH (DYHKIMOHAA MHHEMYMHTa 3KBUBAACHT

SKAHAWTHHH KYPCATHII MyMKMWH:

EE

Ta
J :_“F(x,t, n,u’ ,uldtdx =
0o

Ta

= j‘j.[C_uf2 —u’? - 2fuldtdx (7.4.15)
L] )

Xaxurarad xam (7.4.15) hymxyponaa yuyH JUAep
TEHTAAMACH KyVHMAErHda €3MAaAH.
oF & OF 9 F

u ot o * ox oul’

=0  (7.4.16)
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TeRIHPHIL KAMMH 3MAaCKH,

8F o _ . F
—_— = - — =l
YRR U ur

Y6y (7.4.17) uopann (7.4.16)7a Ky#ucax, (7.4.4)
TeHraaMa XOcHa 6¥AdpHM, (YHKLHOHAAHHHT ¥31 3ca

KYHHAATMYE KYPHASNH:

=2Cu (7417

Xxxx ?

T = J[(Cu 0 - (u,u) - 2(F 0l (7.4.18)

- MaBLAYMKH,
(Uzaui) = Iu:gdt, (f, u} - jf-udx (';_4_1g]
b u

UlyuuHpeK, arap (7.4.18) udehasarm 5HPHH‘_4H
KYIIHAYBUMAE Oyaarral uHTErpaardill (DOPMYARCHHM
Kyaaab, v epaa, éxu (7.4.8), éxu (7.4.9) uerapapui
APTAAPAAH (DOMAANEHCAK, KYyIUAATHHY E3UIIL MYMKHH,

iv

(Cu:;xx:u) = C quxxxudx =.
D

XNN LI ¥ 4

. a a I
=C(u-u” ~u'u”) \n + Cju;'_fdx = C fu;’xzdx (7.4.20)
U U

Arap (7.4.19) Ounan (7.4.20)pdpHM (7.4.18) ra
KYWCAK, 1OROPUARrd (7.4.15) dysKuuoHaA Xacua GYaapn.
Teopema, ITractuukaununr (7.4.7) Tebpanma

Xapakar TeHrAAMACH KYHHAATH PYHKIIHOHAAHUHT
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MUHHMYMHWTE 3KBHEAACHTAND: |

Tub .
1= [ [Focy,cu) ul ul U, dxdydt =
Qoo

Tab - ’
= [ [fle@rl? +2u) + 1)) -U? - 26U Jdxdydt (7.4.21)
000 . _

Hcbor.
Ywby (7.4.21}) dbyHkumoHar yuyn Dhrep-
Qcrporpapckuii TEHTAGMACH KYHUMAATH KyPHHUIIAA

83MAaAH:
gr 0 OF & oF o* oF
uotow tadau Tayteu, T
o> 6F
+ udy ouy, =0 (7.4.22)
oF . OF "
Panmtankn, —a*l'l‘ =-2f, du’. = zcuxx._

aF aF "
aur: = zcuw [ al-l” = 4cuxy, ‘[?.4.23)
¥y Ky .
6F ,
ou; = 2w,

By Tonmuaran (7.4.23) udoparapuy (7.4.22)ra
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- kKyuaO, (7.4.7) TeHrAAMAHUA XOCHA KMAAMUS,
{7.4.21) dDYyHKUMOHAA KyHHAArHIA KyPUAGMA:

T
T = [fCatu,u) - (ul,up) - 2(f,wldt (7.4.24)

Arap BSAAMOTHK TeHraaMadarura yxigatl
JYUKAPUATAH {7.4.24) dopMyaa TYFpU OypuaKAu
KOOPAMHATAAAD YIyH KYAAAHMASAMraH Oy¥Aca, SBHH,

(APu,u) =

. uh 1
26[6[[ Ox?

2

> o°u .,
T 2y sy

Bd

ab ' ab
oy = [ wiandy, (= [{fucay,

Y XOAAa, (7.4.24) dyHKRumoHaspaH (7.4.21)
(bYHKUHOHAA X0CHA KAAKHAAH:

2. CyIOKAMKHHHT CY3UAHMUIHM BA Y3¥H CTep>XeH
- OY#Aa0 HMCCHKAMKHUHI TapKaAviIH Ba OOLIKA LIYHTa
YXmanu MyXaHAHCAMK MacarasaPH, napaboauk
TEeHrAdMaAaAPHH €4HLIra KeATHpHAa,a,HraH
MACAABAAPHMHI HAMYHAAIDHAKUD.

By XMAAATH TeHrAAManap YYYH OHT COAAR
DOIAGHFAY-YETrapapdi MACAAAAAPHHUHAT KYPUHHITH
KyHpHaaruda éSHAaAH:

aj ) ul = Cu’, +f(x,t),
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wx,0) = alx),
u(0,1) =ula,t)y=0.

6)  uj=Clul, +ull)+f(x.y,b),

vy
u(x,y,0) = a(x,y}.
w0, y.ty=u(a,y,ty =0,
ulx,0,t) = u(x,b,t) = 0. }
6y epaa, C- aHHK yarapMac coH 6yAub,
alx), a{x,y), f(x!t), f{x,y.t)rap 3ca, 6epuaras
PYHKIHAAADAKD.

8-bOb. _
XYCYCHUN XOCUAAAN ANDOEPEHITUAA
TEHTAAMAAAPHY 3XMAA EUAHTHYHT
HPOEKIIMOH YCYAAAPH.

- DAeKTPOH XMCOOAAI MAUIMHAAAPHHHHET DHBOXKH,
AACTYDPAAINTAPHII  AATODUTMMK THAAAPUHMHT
SIpAaTHAMIIM Kabu Ba GOIIKA OMHMAAAR, XYCYCHMH
KOUMASAK™ AMGROEDEHOHEAR  (RHIAAMEAD™ OPKaAM”
MATEMATHK MOACAAAUITHPHUAAAHUTAH TYPAM XHA
MYXAHAMCAUK MaCAAQAAPHHKM eYHLI YYYH xucoBaar
MATEMATHKACHHUHT OOM yCyAAAPHHH KEHT KyAaMAd
MIIAATUILIYd MMKOHMAT APAaTAM. AMMO, Maxcyc
MaTEeMaTHK MabAYMOTra 3ra 6YAMAraH MyxaHAHUC yqu
xucoBaa MareMaTHKaCHHUHT ‘MaB)KYA

apabueraapupad POMAARARWITY XaMAA ¥3 OAAWTA
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KYPHATAH MaTeMaTHK MaCaAdHH e4UIIH YIyH Y 6Ku Oy
YCYAHH TAHAALLH, KyTLIdH’-Ia aH4Ya MYIIKYA MACAAAAPASH
xucobaanaan. 1y cababpan, ous Oy G00Aa IOKOPUAE
GadH 5THArAH YU XHAAATH XYCYCHM XOCHAAAHM
ArpdepeHIas TeHIAAMAAAPIa YXILALU TeHTAAMarapHI
EYRIUHWHT TPOEKUMOH  VCYAAAPUAAH  SHT
ACOCHMAGPUHIHT AMAAKH XXHXATAAH KYAAGHHMAMUIIAGDH
03aCUAAH alpUM TIBCUAAAPHH KeaTHpaMmui3. ¥ epaa,
xap OHp yCyAHUHTr OaéHHHH, aCCCHH aArODUTMAADHHUA
é3uill 0uAdH OolAal, VAQPHHHE HA3APUE KUXATAAH
ACOCAAHMIIAAPUHHA KeATUPMAaCAdH, KapaAaéTran
MaCAAAAAPHUHT HINOHYAY e4UMASDHHH XOCHA KMANIITA
HMKOH Gepapuiras aMaAui TaRCHAHOMarap GepaMns,
8.1. JAANIITUK TEHTAAMAAAP YUYH JHI
COAAA YETAPABUH MACAAAAAPHU PHUTI] BA -

BYBHOB -TAAEPKHH YCYAAAPH BUAAH EUYMIIL

I. Tlyaccon TeHraamMacH y4yH AHpuUXae
MaCaAACKHY SUULLL.

DANUIITIIK Teﬁmama]xap,aa}i tupu 6yaran lyaccon
TEeHTAAMACH YYYH SHI COAA@ YerapasHil MacararapAaH
Onpy, AMPUXAEC MACAANACH XHUCOOAEHAAN. ¥ MaCAAAHHHT
TYFPU Ba BAPHAIIMOH TAP3AA S3NAMIUAARK MOC PABHLIAR
Kyimparuya Oyaaau:

Au=uj, +uy = f(x,y), (8.1.1)
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akb
1
| ‘”[:E(uf 4+ uf)+ fu]dxdy (8.1.2)
o6
YAAPHHHT YerapaBHil IAPTAAPH 3Ca:

u(0,y) = u(a,y) =0,
{u(x,(}) = (x, b) = 0. 813
Mazkyp macasa épaamuaa TYPRH TYPTOypUYaAKAU
KeCHMIa 3ra OYATaH CTePXXEHHHHT OYParUlie XaKHMAATH
MACAAE EUMAAAH.

BHB 6y epaa, (8.1.2) Ba (8.1.3) macaraawHr PuTig
yveyvaraa, (8.1.1) ma (8.1.3) Macararuur 3ca ByOHOB-
FarepruH yCyAMAa €HHAHLI XAPaS8HAADHHM KYpHE
yramua.

a) BapuauuoH Tapsaa KYAuAraa AUpPHXAe
MAacaracuuyu Prrh YCYAR GHAQH UMl MAKCAAHMAL
MACAAAHITHT @UHMHHH KYHHARH KYPHHHIIAG U3ASHEAM:

MM
u(x,y) = Z 04 (X, ¥) (8.1.4)

k =]
Oy epad, d,Adp HOMaBAYM Koadduruentaap GVAHG,
%{x, V) Adp 2Ca, aHHMK KOOPAHHATA PYHKUNIAGDHAHD.
KoopauHara GOYHRUKAAIDH yIYH

. .
0, (%,y) = Sin-aﬁSz‘n%y— Wit TaHAa®, (8.1.4) mu (8.1.2)

ra KyAMI3:
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abh NM )
s 2 ot 502
00 ru-| a a b

Mjgr fax 1'79)2
(%?MWQ%M3J} 8.5

knx
+ f(x,v) ZahSm Sin —B—}dxdy

By hyHKUMOHAA MUHUMYM KUHAMATTa
SPHIIMIIAWMTHEMHT 3a8pypRil wapti 6YAub
oJldau=0, (k=1N; i=1,M)
RabH TEeHIAWK XHU3MaT KUAAAH. DYHA@H, KyHHAATH
TH3HMIa 9ra GYAaaMHl '

N M

2 A =G> (5 =UN; j=LM)  (816)

kel

Sy epaa
ah .
_nmx . jay
W I — , V8in—-— Sin*——dxdy,
G Qf Jf (x, y)Sin— 5, dy
Au = kmz JC 08 C dx x J'Sm——Sm be dy +

&

Un jSmEE Sm%dx ICos-—— Cos— Jny dy.
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d
nx L —, arapp= ¢ 6yjca,
[Cos P Cos I g5 3+ *2PP=
o 0, arapp= q6¥ynca.
X X. d 6y
T m —, a =q 6¥ynca,
J.SmpT'Sinqd dx =42 rapp=aby
v (0 , arapp=qbynca.

SXAHAVKAAPUEY 3ETHOOPTA DACEK, ¥ X0AAQ:

a b
0, arap k # nékui = j 6ynca

ab( k’n® '’ C s
Ay =3 2tz pAnap k =nna i =) Gynca,

kabu Gyaub, (8.1'6) arreSpark TEHTABMAAAp TH3HMHM
KYHHAArH KYPHHHULUTA 3ra OYAaAL:
Ay, =4, (8.1.7)

Ba 0V TH3IHMAAH «, HOMaBAYM KO3Q@HUMEHTAAPHH

TONAMH3
a 4 _ 4 Gy
ki A,ﬂ-; ab _}(k2 . !-2):
Tl ot 7
at b
(k=1,N; i=L, M) - (8.1.8)

By anuKaanrad Kummartaapuy (8.1.4) ra xyuuos,
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AVMPHXAE MACANACHHHAT {BAPHALHOH Tap3aa KYHUAMLI

XOAH YUYH) EYHMHHY XOCHA KAAAMHU3

4 WM Qi . kax . iny
U(K:Y)_nz E;(kzbz +iza2)Sln a Sin b \ [819)

6) TYrpw KYPUHMIIAA KYHHMAraH AHpHXAE
MACANACHHUHTI euuMKUHK ByGHOB-TarepKUH yCyAauAa
eqHIl YYYH XaM e4uMHM fHa (8.1.4) OPKaAW H3AAMK3
Ba KOODAMHATA (DYHKIMAAGDU YIYVH XAM fHa
0 (X,y) = Sinkrx / a- Sininy / b 5y TaHAa#IMU3, ¥ X0AAG

MM R fmx Y
Z n{ )Sm*——Smmﬂy ==/ (x.3) (8.1.10)
k=1 a b

HIL XOCHA KHAAMU3,
Maszkyp uhOAGHHHT Xap MKKaAd TOMOHHHH

KOOPAMHATA QYHKLUHAAADHA
@, (x.¥)=Sinnmx / a- Sinjzy [ b ra xymadrapu6, xocua
ﬁg‘mra}: NPOAAHK X XaMAA V Yarapysuraap Oyiiuua Moc
paBHmAa 0 aaH ¢ rava Ba 0 pad b raya OyArsH .
yalaPaAdPAA UHTETPAAAATIMUS, V XOAAQ:

N.M '

2= (n=TN; j=13) @111

6y epaa:

= —_”f(x y)Sm*ESm—dxdy
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n kbt +ifat )% kax . nmx
kinj = a’b? !Szn 3 Sm—é“dx?
n
jS n—SmJ y
b
Arap
= (k2b2+1 a’ )
Ay = A ~A%b arap k=ngai= jOynca,
0, : arap k= néxni# j Oyaca.

IKaHAMTIVMHE >brubopra oacak, (8.1.11) tusum
KyHHAATHYA E3HAQAN:
Aua, =g,

Yun a;ra HucGaTan eyu®, sHa (8.1.8) DOuran ardHaH
6up xMAAQ OYAraH KHHMAaTAAPHY XOCUA KHAZMHIKY, Y
KyHMATAGPHI Kearupu6 (8.1.4) ra kywcak, (8.1.1) Ba
{8.1.3) MaCcaraHUHT eunMu XOCHA Oyaaau Ba Oy eunm
Pury yCyAr OHAQH TOIMHUATGH €UHUMTa aiiHaH TEHTAUD.

2. Iyaccon TeHraamacu yuyH He#man
MACAAGCHHH EYHIIL

HeipMaH Macanacu, Anpnx;\_e MacaraCHAaH
(baKaTrHHa Yerapasuit niapraap OmAaHTUHA drapK
KHAraAM, gpHH (8.1.1) - (8.1.3) Macaaaaard (8.1.3)

erapasui MAPTALP KyHHUASIMUA E3UAAL
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v, (0,y) = u(a,y) =0,
g (x,0) = u, (x,b) = 0.

Herman Macasacuay Purin €ku byOuoB-T'arepKin

YCYyAAAPH OHMASH €UHIIA8, KOOPAHHATE (DyHKIOMAAADH

yayH
k .
@ (0, ¥) = COSTM Cosff?- Kabu

DVHKIUAAAD TAHAAHAAH.

AMpuxae Macaracuparura yxumwawn Sapua
aManrrapHy Saxaput, MasKyp Macara YIyH KyHHAQTH
eYMMHM XO0CHA KHAAMH3 (yAapHm HaKapull

KUTOOXOHAAPTE XGBOAA ITHAAAM).

dab ¥ q, iy
Cos——=Cos—
u(x,y)= ) é](k b2+la) OS p 08 5

by epaa:
o b
G = I_[f(x y)Cosw—COS?dxdy
00
3. OpPKMH TasHYAM NAZCTHHKAHHHT STHAMIIH
XaKWAATH MACaAdHU eI,
Masxyp MacaAaHMAHT TYFPH Ba BapHALUCH
TAP3AAPAY KYMMAMIIAADH KyHHMAQTAYE E3UAGAM:
d'u g'u  d'u
axfi +2 6){26}72 + ay4

= f(x,¥), (8.1.12)
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J= ﬁ[%(u" + u;;f) + u;:f — fu}dxdﬁf, | (8.1.13)
oa

u(0,y) = uf (0,y) = u(@.y) = ug (a.y) = 0,
u(x,0) = u, (x,0) = u(x,b) = u’, (x,b) = 0. } (8.1.14)

| Baprannon tapsaa KyHuarae (8.1.13) 6maan
(8.1.14) macananu Puri yoyaraa eqaMus.

_ EuynMau sHa (8.1.4) kKypHHMIuIAA u3Aab,
KOODAMHATA byHKUMAAAPHHHE
@, (x,y)=8inknx / a- Sininy / b xabw Tapaat, (8.1.4) Hu
(8.1.13) ra ky11ub, Pirti; yeyauHnur Gapya aMasrapyHA
famapcak, Ky¥ddAaTH aArefpadK TeHTAaMaAdp

TH3WMMITHHE XO0CHA KHAQMIH 3.

N M
ZAkr'ay'akf = er" (n: 1, N, } = I,M)

k=l
Gy epaa:
ab .
, XL, ]3Pk
Gy = ouf (‘x,y)SmTSm_dedy,
401,22 4_+_-2-2 44 ¢ k ' _
_Aka_:n (k nti : i'j‘a’) fSin X Gin 2 4
a'b ; a a
b . S
. ARY L JRY
X !SmTSde)H-
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rtnif o kax
T r;‘-Cm; . dx_[Cos-wC,'os dy.

Arap
A —ﬁ (k—n)z +(~i-£)z 2 arapk = neai= j6¥nca
A= T e |y b/ | TP i
0, arapk #n&kni = j0ynca

SKaHAMTIHHH s'b"mﬁopra 0OACAK, HOMabAYM

k03P PHIIMEHTAAD YUVH KYHHAGTHHE XOCHA KMAAMU3!

a A 4
ki ab ; [Ei 1.1)3
a’+b

Ba yHHM (8.1.4) ra xy¥ub, KaparaéTrad MAacaAdHMHP
EYHMMHHA TOIAMM3:

4 M , k
u(x,y) = —~Z A Sin—gin2 L my

ab in (k Ja +i ;‘b) a b

Arap (8.1.12) 6maan (8.1.14) au BybHOB-I aare pRUH
. YCYAHR épAaMHAa_ eunAaauray Oyaca (eywauin
aapaéHura TyxTarMaiiMmua), Gy epaa xam PUTI] yeyauaa
XOCHA KUAHHTEH eulM OWAaH afimaH OHUp XuA OyVaraH
euunM XOCHA GYANUIMHI Kypamus.

4, Mycraxkam Gﬁpﬂkmpmaﬂ TAACTHHKAHUHAT
STUAHMIIE XAKMAGIH Macaaa, 2pKHH TasgsHYAH

NAACTHEKAHWHT 3THAHINH XdaKHAArKM MacaAdAdH
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yerapaBHM IMAPTAApH BHAGHTHHa (GapKAaHaau. By
MAacaAa yayH YeTapaBuH TapTAAD KYHHAAFHYA 63HAAAN!
u(@,y) =ul(0,y) = u(a,y) = u(a,y) =0,

wx,0) =u, (x.0) =v{x,b) =u)(x,b)=0 (8.1.15)

By epaa xam (8.1.13) Gmaan (8.1.15) Macana Purn
YCYAUAQ, (8._}1.12] Ouaan (8.1.15) macara ByDHoOB-
laAepRUH YCYAMAQ €YMAraHAA, KOOPAMHATA
(PYHKUMANGDH YHYH

@, (x,y)= (1 - Coszt:u)(l - C'os"zzbﬂJ

Kalu (DyHKLUAAAD TAHAGHAAM.

KapanaéTraH Macand Xap MKKAAd yCya GHAAH -
EYHUATEHAA XAM CYHMAAPHHKHT a¥HaH BHUp Xua
GYAULUAGDHIA HIUOHY XOCHA KHAHLIHH, B& MACAAAHY
MYCTAaKHA GakapuulEy KUTOOXOHAApra Tascus

KMAAMHS.

8.2. TUTIEPBOAMK TEHTAAMAAAP YUYH ARPHM
. BOIIIAAHFY-UET APABIIA MACAAAAAPHH
PUTL] BA BYBHOB-TAAEPKHH YCYAAAPHAA
 EYHILL
lTunmepBoanK TeHrAaMaAdp yYYH TYFPH Ba
BaPHATIHOH TAP3AA KYVIMAGH DHD COAAY GOIIAQHFIY-
yerapaBHi MaCardAapPAAH dUPHMAAGPHHH KeATHPAaMU3:
1. u =Cul +1f(x 1), (8.2.1)
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J = ]-] Eu"2 ulu’l ~ fu ldxdt 8.2.2]
' _no 20 27 | (6.2.2

u(0,t) = u{a,t) =0, {8.2.3)
u(x0)=oa(x), wx0=Bx), 24
2. w o+ CulY = f(x, 1), - 825

! HF -3 'E—f]d & (826
g 2-uu 2ul U [dxar, (8.2.6)
wx0)=alx), uw(x0)=px). B27

p(0,0) = ul (0. 0) = u(a, i) = u” (a,t)=0. {828

X

3' U.:: + CAZ u= f(X7 y:t)) (829]

Tol C l .
I= J‘“{E(u’ + u’}f)+Cu;f - u? - fu]dxdydr, (82.10)
Doo

{u(x,y,O) = (X, ), (8.2.11)

u (%,y,0) = B(x, y),

{,J(O,y,t) =ul {0,y,t) = u(a,y,t) = u” (a,y,t) = 0,

(0,8 = ul (%,0,0) = u(x, b, 1) = ul (X, b.t) =0 (8212

Keartupuaran 1- Ba 2- Macarapap OPKaAn MOC
pABHIIAA CTEPXEHHHHT Byiiaama Ba KYHAAAQHT
Teépaﬂumapn XAKHAArH MacaAanapP eumaasu, 3 -
MACAA8 ODKaAM 3Ca, NAACTHHKaHHHT KYHAAAAHT
TeOPaHYLIK XaKHAATH MACand eIrraaH.

Bu3 Ky#uaa 3-MacaraHuer XaM PATL, xam By6GHoe-

TAACPKIH YCYAAApH OMAGH eunaMil »KAPaéHIHY Gadu
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FIdAMH3.

a) PuTil ycyamra acocad, (8.2.10) - (8.2.12)
MACAAAHWHT ETUMHAHN KYHHASTNYA N3AAAMIS:

N.M

u(x,y,t) = LZ]U,H (D, (%, ¥) (8.2.13)
Oy epaa @, (x, y)rap Ou3ra MabAyM GYAIaH KOOpAUEATA
tpyaxumasapy 6¥aH0, u,(t) Aap 2ca, AHHKAAHHIUK
Ao3MM O6yaras BaKIra OOrAMK @ymcumapgﬁp.

KoopauHaTa P YHKIHAAAPH YUVH
©,;(X,¥) = Sinknx / a - Sininy / b au tapnrab, 8.2.13) mn
{8.2.10) ra Ky¥cax, KYHHUAATHHN XOCUA KHAAMIL3

I{ Zuh(t)Zum(t)I Jc(cp;:.“cp:;“ +

Q k.i=1 n,j=|

FQL QN 200, O, )dxdy* S s, (1) x

kil

N, ki

1 b N,M w b _
<« 2u @ o 0 dxdy - 2u i [fix, y.,tm-‘dxdy}dt =
Q (L +)

_Tj- C ab (E]2+[lﬂJ ¥ (6 llab
274N al L J i i -

- Zuh (t)qm(t)}dt = jF u, (1), um(t)]dt

k,is?

=z
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By epaa:
o b

Gy, (1) = ij‘f(x-.y,f)cﬂk,(x,_y}dxdy,
a0

1 ’ .
J= JF[UM (t),ug, (t)]dt. (8.2.14)°
4]
" By OyHKUFOHAAHIHT MUHIMYMHHE Torm VyH Sitre p
TEHTAAMAaCH '
&F d &F
ou, dudu, (8.1.15)

HU Ty3amMu3. Y X0AAa, 0y TeHraaMara kypa, KyHuaara

XOCHA DVAdpM:

2 4 _
ug, () + o, (1) = Eqki (1) = 4, (1), (8.2.18)

- ()]

Maskyp TeHTAAMAHHMHT OOLUAQHFUY LIaPTALPH

Oy epaa:

Kyluparvya Oyraau:

U (0) = oy, U, (0) =By, - (8.2.1%)
Oy epaa:
2]
&, = [ [a(x, )@, (5. y)dray,
o0
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]

B, = [ [80x. 00, (x.y)dxdy.

a
IOxkopuaarn (8.2,14}) kabW HKKUHYM Taprufau
oaamni andheperivaa Terraamans (8.2.15) GomaaHruy
mapTAap Ousan OHPraAdrAa euHo,

- : Bkl :
u,, () = o, Cosw ;t +—Sinw t +
K

+—1~_;j~ Sinw, (¢ f)dr' '
o 4. (1)Sina, (8.2.18)

LU 3

I XOCHA Kuaamuz, Arap (8.2, 18) mu (8.2.13) ra RyViCaK,
HAQUIHHKAHHHT KYHAQAQHI TeOpPAaHMINM XaKWAATH
NI IABAR MacAAAHMHT eYHMHHEH TONaMu3.

D) Srap (8.2.9) 6unan (8.2.11) - (8.2.12) Macanranu
LyOnos-Iarne puE yoyAK 6uaal evaMus.

Eeanvmu (8.2.13) aek axrapif, ¥ €paAd, KOOpapHara
(Y HKILHSIAG DA YUVH SHa
(X, Y)=Sirkmx / a-Sininy/b AapHM TaHAAHMUS.

Yaapr (8.2.9) ra wyticax,

.M
D[t (D0, 06, ¥) + Cuy, (DA%, (x,9)] = £(x, 3, 1)

- |
it XoCHA  xuaaMu3 Ba 0y  udopaHH
0o (X ¥) = Sy /o - Sinfay /b ra Rynafdtupuo,
XOCHA OYATaN |1ATHKAHHM MOC PABHMHIAG X Ba ¥ Aapra
nucBaran 0 paw ¢ rava, xamMad O paH b rava 6yaran
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JerapasrapAa METerpasrad, KyHHAArH TU3MMHH X0CKA
KHAAMHAS! -

NM
Zz[Bkm]u‘Em A iy ] =4,y (8219

Oy epaa, arap

h

km,l Ij.gjki(x%y)(om (x) ymdy,
IR 1]

kur

Qq___,_‘Q

J&-soh(x W), Gx, y)dsdy,
a

| [k._n=1,,N; =1, M)
SKEHAMKAAPHHH 3ETHOOPTra 0ACaR, (8.2.19) TeHrAaManap

TU3HMH KYyHUAAIY KYDHHHILUAG E3UAAAM:

2 4 .
u, (1) +ou,(t) = quki (=4, 8.220)

By sca, (8.2.16) 6uaan alinan Gup xuapup. YEH (8.2.17)
Oomaanruy waptaap SHaaH Oupraankad ewut, u, ft)
HOMABAYM (DYHKUHAAAPHNA TONAMH2 Ba YAapHHU
(8.2.13)ra KyImO, KAapaAraéTraH MacaAaHUHT eUHMMUHE
XOCHA KAAAMMI.
8.3. TAPABOAMK BA THITEPBOAWK
TEHTAAMAAAPHH ©YPBE YCYAMAA EUIIIL

1. DHT copAA KYPHMHMIIAATY NapaboAKK TEHTAAMA
VIYH KYHHAATH OCIIAGHFMY-YerapaBUNH MAacdaAaHH
KapanMu3
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u = Cul +f(x.t), ' (8.3.1
u(x.0) = ou(x), (8.3.2)

u(G,t) =u{a,t)=0 {8.3.3)
Ba yeu DYDhe YCYAMAA EUMUIHN MBKCAA KHARG KysiMA3,
Dapaz KMAAHUAMK, f(X,!] Bao(X) (PyHKHUSAZD
Qyphe KaTOPHTa SHHAYBUH (HYHKIMAAAD GYACHH, SbHK:

@ ) k . .
Finn= 2k (t)Sm_zx _ (8.3.4)
k=0
= . kmx :
a(x) = > o, Sin—- (8.3.5)
k=t a

6y epaa, £ (t) Aap Baxrra COFAUR GYAraH MabAyM
dyuxuusaap 6¥Aub, g A2p 3ca, aHMK y3rapMac
COHA&DAKP.

KapanaérraH MACAAaHMHT eTHMIHK

a . knx
u(x,t) = %uk(t)sln—; (8.3.6)

kabu KATOp KYpHHALIMAA M3AaAMU3. By epaary u,ft)
Adp Bakrra OOFAMK OYATAH XO03UpYa HOMABAYM
(PYHRUMSIALPAKD-

IOkopupard (8.3.4) - (8.3.6) ndoararapru (8.3.1)
TerraaMara Kyuus, KyIUAGTHEN XOCHA KUAAMHIS

2 kx ., Cknx
D fug () +C(%)- uk(t)]sln% -

k=0
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= Z £, (1)Sin

k=0

kmx
— (8.3.7)
7

Mazskyp #gosasary Sin E?A&I)HHHF OAAMAATH
Kosqquunel-rmaplm TakKocAal,

u (1) + oiu, (0= 1) . (8.3.8)
km_,
uu €3ami3. By eppa; g = C(;—)'.

by TerrAamManap yayn (8.3.2) Ouran {8.3.5) Aapra
acocas, u, (0) =, Xabp GowiAdHFHY IIapTAApra ara
OVAEMI3KH, y;\apra kypa. (8.3.8) rapuu evcak, u, ()
hyrHKImAA D TOTMAAAH, XAMAR yaapHEu {8.3.6) ra kyvcas,
{8.3.1)-{8.3.3) MacaranMHur eYHMMH aHUKAAHAAK,

2. McenkAMK YTKA3YBYAHANKHHUHT MKKH YATOBAK
TEHTAAMACK YUYVH KYyHUAran KyBHHAArd GOIAGHTHY-
yerapaBuil MacaraHW KapauMus |

up = Clul +ul )+ f{x,y,0), (8.3.9)
u(x, y.0) = alx, v}, (8.3.10)

u(0,y,t) = wa,y, ) = O,}

u(x,0,t) = u(x,b,1) = 0. (8.3.11)

By epaa xam Oepuaran fix.y.t) sa o{x.y)
PYHKUHSIAADHHA KyWHAAruda xKypHHaaard Oypee
KaTOpAapUra GHrAapuraH Cp'ymcu;mmap O¥acua peh

hapaz KuAaMUuz:
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krx . imy

fle,p.t) = Z f, {(t)sm———sin—= (8.3.12)
’ : k,i=0 & b

=)

o kmx . imy :
ax,y) = ZcxkiSm—Sln—b- (8.3.13)
=0 a
Oy epaard [, (i) Aap BAKTra OOFAHK OVATAH aHUEK
dyarnusrap 6Vanb, g, Aap 3C3, MabAyM Yarapmac

KO3 OULIKEHTAADAUD. TeHrAAMaHUHT @UUMH

u(x,y,ty = :éuuu(t) Sﬂllgzisiﬂ% (8.3.14)

Kabu HMBAGHAAMKU, U, (f] Adp BHIKASHHLIA AQ3HM GYAraH
byrKuMIAap OYAuD, yAapHU AHHUKAA MaKCaAUAR,
(8.3.12) - (8.3.14) aapum (8.3.9) ra xyaMu3 Ba XOCHA
B¥arau ndropaparu CUHYCAQPHHWHT
KO2(PPUUHEHTAAPHEYN TEHTARWITUPHO, KYHHAArd
Crpuryu Taptubay oppaMH  AuddepeHyHas
T:erf.amaAapHH KOCUA KHAGMUS,

U () + o] u, (D = 5, (B, (8.3.15)
ki, im,
6y epaa: @ = C{(—) +()].
_ e b

BowaaHFUY HIaPTAADHHEHT u,,(0)= g
SKAHAUKAApUHA ¥eTHGopra oAnO, (8.3.15)Hu evamus Ba
vy exmmMHY (8.3.14) ra Ky#Mcak, KaparaéTraH MacaraHWHT
EUMMUHU aHNKAARMUS.

3. 2uan Dypee yCYAMHMHT YETAAPH MAXKAM
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(4 PHRTHDHATAH TOPHHHT TeGpaHHIIM XaKHAAry
MUCIAQHITHT BYUAHII JRAPASHUTa KYAASHUAMITUHE Gaéu
Irammnl,

By Macasanu eudul KyHHAATH .

&*u  Bu
‘é-t'g—- = *5;; (8.3.15)
SHT COAAA THITEPHOAHK TeHTAAMAHHHT
w(@.t)=u( ] tj=0 (8.3.17)

Kabu yerapasuii Ba
ux 0= (x), w(x0)=¢(x) (8318
xabu BOWAAHFUY [UAPTAGPHH KAHOATAAHTHPYBUN
EUUMUHE TONMMUL MICAAACWTa KeATHpHAaAU. ByHaaw
6yéH copaanuk yuye | =1 aef oramua.
Maskyp MacaraHHHT @UUMHUHM

u(x,t) = ZTk{t)Sinknx . (8.3.19)
k=]

KVDUHHAIIAY U3AaliMu3, By epaa, T, (f) aHHKAQHMKIIN
A03HM OYATAH HOMABAYM (PYHKUUAAAPAHD.
Arap (8.3.19) 1 (8.3.16) Terraamara Kymcax,

i[Tk 1)+ (kn)’ T, (t-))Sinknx =0
k=l

EH, KK YHARH
T (K 12 T ft)=0 {8.3.20)

TEHTAAMAHH XOCHA KHAGMU3.
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Ma®bayMRY, (8.3.20) TeHrAAMAHHHT YMYMHH S4HMH

T ft}=a,Coskmt + b Sinkrt
ACK €3uaap »au (6y epaa, @, Ba b, Aap HOMabAYM
ro3zppuarerTrAapanp). By ndopanm (8.3.19) ra Kyiiub,
(8.3.16) - (B.3.18) MacaraHUHI YMYMHEI €UUMHHEK XOCHA

KMABMES
u(x,t) = Z (a, Cosknt + b Sinknt)Sinknx  (8.3.21)
k=|

Tawpud. Arap (8.3.21) KaroOpHUHT HUFUHANCHHM
uchoaa ITyBUM ufx,t) eund, 0<x< 1 Ba =0 wapraapaa x
Ba t ¥arapysunAap OVAMYE UKKU MapTa Y3AYKCUI
auchdepentmarranysun 6yanb, xam (8.3.21) KaropHUHr
Y3H, XaM YHH HKKH MapTra Aumcbepeﬂuuamamgaﬂ
X0CcHA BYATAH KATOp SKHHAALIYBYM Karopaap Oyaca, ¥
XOAMS, Ufx t] eann, (8.3.16)—(8.3.18} Macanamuur MyMTQo3
eurMHi A0 IOPHTHAAAN.
FOxopupary (8.3.21) uu t ysrapysuu OGyHn4a
MDD EepEeHITIAANIHMEIS!

u'(x,1) - an(—akSiuknt +b, Cosknt)Sinknx (8,3.22)
k=1

Snad {8.3.21) 6uaan (8.3.22) ndopasapaan (8.3.18)
BOILIAGHFUY 11IaPTAGPra acocad, KyHHAATHAAPHH €318

OAGMU3

k=4

Q%) = ZakSinkﬂx, ¢ (x)= ankainkﬂ:x (8.3.23)
. = _
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Dapas KuAaHAMK, @ (x) dymxuas, [0;1] kecvaps
HKKY MapTa Y3AYKCH3 Aﬁq5¢e PEHIOMAAMAHYBYY OYAUO,
KUCMHPH Y3AYKCH3 OYATAH yuMHUY TapTUOAM XOCHATa
sra 6yacHH; @, (X) QYHKIMA 3¢a, Y KecMaaa Oup mapra
Y3IAYKCH3 pudepeHIMarranypun Oyand, KucMui
yaaykens OYVAraH MKKHHYM TapTeOAM XOCHAATa ara
HYACKH; [IYHUHTARK

Po(0) = 0, () =0,  ¢,(0)=g,{1)=0,

¢(0) = @g(1) =0
Kalu 1iapTAap OasKapHACHH.

Bj} LTAPTAAPHHHT AGCTAAOKHM MKKHTACH ufXx, !}
thyurupsgHUHT x=0, 1=0, xaMpa x=1, t=1 HyKTaAapAGTH
YIAYKCHIAUTHAGE Kerud uMKaa, KeHHHIM WKKWTACH
aca  uw/(x,t}) HUHET XaMm Yma HYKTaAdpAaru
V3AYKCU3AUTUAEH Keaubd umraau. Arap (8.3.16)
reuraaMaaa t=0 aeb oacak, u(x,0) = @[(x)Hu Ba
(8.3.17) wuerapaBHH 1IApPTHU HKKH wmapra
ancbpepentmarnad, 1,/ (0,t) = u/(1,1) =0 H1 XoCuA
KAaaMu3. Y myHOocabaThdpHMHT GupHHYHCHAG x=0
xaMaa x= 1 ae6 oanf, HKKMHINCKHAA 7¢a, t=0 ae6 0ACaK,
YUMHYH JKyDT LIapTaap xocna Gyaapu.

Supm, (8.3.23) ndoaaraprmur Pypre KaToprapy
SKAHAWKAAPUHH 3BTHOOpra oAb, Oyaaxkaalb
. METerpapiain yeyar 6unaan q, sa b, kosdduumentaapun

KYHHAQTAYA Y3TapTHPaAMM3, SHHH:
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,).__--'71'

%= "k @, (x)coskmx ‘ + kﬂn {jf@éix}coslmxd-\ =
N 2 _ !
= T J(p[}(x)cosknxdx = 5o @4 (x)sinkmx ‘ﬂ -
2 o
- o pu(x) cosknx [ _ j(p (x)coskrxdx =

. 2 1 i
= "0 a[cp[,”(x)coskﬁxdx_

k

b = 13 3 J(p”'(x)sinknxdx_

¥

2
Arap ¢ = Jtpu (x) coslmxdgr

5 |
A= —~—;J V(x) sin kaxdx
0

xabu GBA.FHAaI_LIAapAaH thbofparaHCaK, HOKOPHAAr

xoatpuLpeHTAap yuyH o, =0, /k* b =B,/k’ nap xocua

6yaaap. LIyHuHErASK o, Ba B, AAPHHHT ILQ[O:I] thasora
| , 2

ni

TEerHUIAM 6VAran ———(pn {(x) Ba -

¢(x)
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dbyHKIUAAAPHUHT Pypke kosduiuenTrapn

= 5 — )2
IKaHAHKAADHHH YETHOODra OACAK, ZDtk . Z B xabu
k=1 k=1

KATOPAGPHYHT SKAHARIIIYBUMAMKAAPH KeAHO SMKaAM.

Vxoma, 2ok, 2Bk xabu karopaap xan
k=1 k=1 : :

AKHHAAIYBYHAMDAAD, YYHKH

lec, | t 2
& —

k _2(1{1 +ou).

B 1 1 )

—<_ - =

MR

KOxopuparn ¢, Ba b, aapHu (8.3.21) ra xy#ub
KyHEAATH

ufx,t)= ZL((}U cosknt +f, sin knt) sin kax

3

k=1 K

KATOPHU XOCHA KHAAMHS. By KATOP AKHHAAIIYBUH
Gy)xraHH yuyH YHUHI HUFHHAMCUAQH XOCHA ﬁyAraH ufxt)
cpyHqur Y3HHUHI XaM OUPUHYH, XaM HKKHIiYA
TAPTUOAH XOCHAGAAPH OHAGH OMPLarMKAR Y3IAYRCHS
OyhaaH.

A¥HAH Wy MyAOXasarapu® napaboanx
TEHIAGMaAAPHUHT Pyphe yeyAr GHAGH XOCHA KUAUHIAH
eYHMH YUYH XaM HCOOT KUAMIL MYMKHH, |
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9-bOB.
XVCYCHH XOCHAAAN ANNDDEPEHIIHIAA
TEHTAAMAAMAPHHW YEKAW DAEMEHTAAP
YCYAUAA EHHIIT
MaBbAYMKH, YEKAM SAEMEHTAAD YCYAM BapHaLoH
xucobra acocaadlad 0yaus, y epaa, auddeperiman
TeHTAAMA xaM@a YHHUHI 4erapaBHH INAPTAAPH
BAPHALHOH MACAMHUHED KYAMAUINH YUYH HIIAATHAAD
aau. Maaryp yeyAHH 6-000aa OUD JAYOBAM Macararap
YayH YprasraH spK. By 6068 y yCyAHMET KT YAUORAN
MACaAaAAp YIYH KYAaHUAKIIHYA Da8H STaMH3. '
9.1. VCYAHUHT YMYMMH FOSICH.
AHTallAMK, cody MaTeMarHK 8KH MeXaHWKaBU
MACAAAHUHT KYyUHAHLIH, OHPOpP KYTI FAYOBAR S COXapa
Supop J (GYyHKOUOHAAHH MHHHMAAAQUITHPHLI
MACAAACHHEMHAr XaA 3THAHINHHH TAK030 3TaAHral
6yAcHH. Arap S COXa YerapacHMHMHI KHCMAAPUHH ]

Braal Gearuaacak: J QPYHEKIHMOHAAHHHAT KHUAMATHHEEH

KyUHAATH

J'F({u

a{u} ot} otu}
- +Jg{{u},_&—‘,---)df (9.1.1)

yHTerpas 6uAaH AHUKAAHME3ZKE, Oy €pA2 HOMABAYM

6yAnG u (yHKLDUS EKHM YHHHI XOCHAAAapHU

xHcobAaHaAH.
KapaaaérraH S coxany OHp KaH4Ya Makaa
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coxauasapra 6y aMmu3Ky, yAdpHNA OH3 IAEMEHTAAp Acl
araivua. LYHY TEBKUAALL FPHHAHKH, MyXaHAMCAHK
AMAAMETUAR, YRTADAAEDH XaM TYTPH YABHUKAL, XaM IrpH
GU3MKAHM OVAraH yufiypuak Ba Typréypuyakaap
NIAKAMAATH AAEMEHTASD a¥iHKKCa KYI MIIAATHAAAK.
IIyHUHTACK, Xap 6HP 3AEMEHT YYYH HOMabAYM
BYHKIIEAAGD
fu} = [N}/ {9.12)

KypuHHAIAA MosaraHasurad 6¥acun (6y epaa,
XaAM HOKOPHAA, HOM&MYM OYIKUMSL BEKTOP XaM OFAHLIN
MYMKMH SKAHAMTHHKY KYPCATHIU MAKCAAHMAR YHH KATTa
KaBC HYHra oAmG &3uAraH}. Dy epaa, [N] opraay,
(PYHRUHAHMET KOOPAKHATAAAPTra OOFAHKAUTHHHK
AHVIKAOBYH MATPHUA Gearuaarrar 6§aub, {u} / oprasu
(PYHKOMIHMHT  TYyrys KUEMATAGPH BEKTOPR
DeATHAAHIAH.

Coxanudr Gapua {u} napamerpaapu G¥iinua J
(PYHELUORAAHHUHI MUHVMYMM KYIAHABIY TEHTAAMAAAD

THIHMHAAH TOIHAAALL

o)
du,
ol )
Au} B dn, =0 (9.1.3)
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Arap PYHKINOWAAHMHT AHPUM IAEMEHTAAD
ByUMYa OAMHIAH JKaMFAPMAAAPHUHT HUFHHAMCHAAH

~ubopar sraEANTHHE 5BTHOOPra OACAK, SBHU,

= J - (9.1.4)
Y X0A28, KYHHAATHHYE 83411 MYMKHH
ar o1’
du, ou, =0,

&y epaa rurudpn Bapuya sacMmeHTAAp OVinua
OAMHIaH. By 53, BYTYH AQCTa yuyH (BYHKIHOHAAHM
MHHHMAAAAIITHPHIL XOHAACUHW HMPOAAACBYY
TEeHTAAMAAAD TU3UMBAMD. '

Aurariank, J PyHRUIMORaA (9.1.4) TeHTAHK OMAAH
POAGAAHAAMIAH GYACHH, ¥ Xx0Apd, | JAEMEHT YUyH
XOCHAAHWN KyHHAATHUA 83H11 MYMKHE OYAaAN:

or
ofuy’
6y epparmt [KJ! pa [g]! Aap, saemenTAapH F3rapMac

(K] {u}' +[q},

COHAGDPAAH HOOpaT G6YATAH MaTPHIAAADAMP. DHAM,
(GYMRKIMOHAAHN MUHUMAAAMITAPYBYN TEHIAIMAAAD

TU3MMHHE KyHHAQrHUa €31 MyMKHH!

diu}
Oy epaa, [K] xosddpuumenraap marpunacu 6yaub,

={K]-{u}+[q]=0, . (919

OAATAS ¥ MYCTAXKAMAVMK MaTpPHIIACK ACD IOPUTHUAAAM
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Ba {q] OFNPANK BEKTODHAUD, STHHH!
[KJ=2.15,7 9, = 2 (g}

HOropuaarn {9.1.5) TeHraamanap TH3AMIHH ey,
(bYHKOMAHMHT TYTYH KHMMATAGDH BEKTOPUHY TOAMUS
Ba y toumaransapuu (9.1.2) ra xkyhubd, {u} BeKTOpD
PYHKIHUAHTHT Kﬁﬁmamapn OepHAraH COXAaHMHT

UXTUEPHI HYKTACKHAR AHHKAGHAAM.

9.2, IYACCOH TEHTAAMACH YUVH AUPHXAE
' MACAAACUHY EYHII
Armaary OaHaaa BadH ITHATGH acoCHN FOAHU
Mygaccan TYUIYHTMPVIL MaKCaAHAQ, KyMUAAru coo
MATeMATHK MaCAAAHKHI eYMAHII >KAPAEHHHN KypHO

YTaMH3, SBHU:
8u J*u
R
oy |
TEHIAGMAHUET OHpOp S COXaAd, YHUET Yerapach [ ad

=qfxy) (8.2.1)

u={ 1apIHK KAHOATARHTUPYEUM SUHMHHYE TOIW
AO3MM OYVACHH (10°pacM). By MacaraHHHI €4MMH |
LIYHAAM U(X,¥) cpyHKﬁHﬂHHHP AHMKAGHMIUMIE TEHT
KYYAKKH, ¥V DYHKIIAA, GEpHUATAH YerapaByuH IMapPTHH
KAHOATARHTHPHD, RYHHAATH

&n

ay)z ~2quldxdy  (9.2.2)

ou .,
5= G+«
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{PYHKIIMOHAAHHHT MUHHMMYMWHH H(DOAA 3TIAX.
TenraaManmHr GIUMEHY YEKAW 3ACMEHTAAD YCYAH

DUAaH TONMII MaKcapHaa, & CONAHHM LUYHAQR

aaeMeHTAapTa 6¥ARD UMKAMM3KH, Y SACMEHTAAPHMHT

xap Oupwu yayu (10%-pacMm)

u
y=(NJuw =[NNJ- L[ 923

KabH TeHrAHK OGakapuraavran Gyacun, 6y epaa, {u} /
OpKaAd, Xap OHUp 3AeMeHTHUHI TYI'YH HYKTaAADHAATH '

U PYHKUMAHUHT KUEMAaTAAPU OEArMAAHTAH.

£ o im0 AN
L AT
/uk(?.!,}:«? N\ {\j" w;dri
8 J o~
W - i
10-pacm

HOxopuaaru {9.2.3) wir (9.2.2) ra xyuud, xap Oup
INAEMEHTHHMHT 103acH OyHKHYa Yy HPOAAHK HHTErpasrad
1000pCaK, KYHHAAIMHE XOCHA KHAAMU S

aJ’ du & Au au %, 611 du

EIIT:E, 0x du, Ox E)\ A, au,
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Jdxdye.




&N N 8N AN, AN
=JJ{(§3§,¢_‘“1+‘EXJ‘” )%:4-{_5?“ +Ey-u+ jvg;—qN Jdxdy
[5) 47

GIN

oy LK @

. By epaa
N, ON, &N, GN
= ”(“*’—J' — e )dxdy |
57 % a}' 3’)’

ox
- ”qudxdy.
5/

Xap Oup 3APMEHTHHUHT [NAKAH, XaMmpa
dyukupzAap OepHarad O0yAca, 0apua KuAMATAApHH
XUCOOARLT MYyMKHH GYAAAM BA W1, ASPHH ABBAATY
6éfi,ma KEATHPUATAH aareSpanK TEHTAAMAAAD THIUMHUTa
YXIIAII THIMMAQH AHHKAAHBAHMKH, VHHHI CYHMHAAH
TYTYH HYKTAAAPHAATH CHACKHMIULAAPHH TONHIO OHAaH

MACAAAHWHT CUHUAMNIIN GaTaAMOM AKYHAdHAAHM.

9.3, TMITEPBOAMK TEHTAAMAAAPHI EUHITIAA
YEKAY JAEMEHTAAP YCYAVHWHT
KYAAAHUANIINT

YeraM 3AeMEHTAAD YCYAMHHHAT ruliepboOAnK
TEHIAAMAAAPHH €YHIUIrd KYAAGHMAHITAHA OaéH OTHIU
Maxqc‘d,a,m,qa, TYCHHHMHT KYHARAQHT TeOpaHBIuy

XAaKHAArY MACAAQHWHT MHAWIN JKapaéuwbu KYpub
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yTaMH3. MabayMKH, MasKyp. MACAAGHHMHT BaPHALMOH

TaP32a TALPUPAAHMITIN,

T/
= [ frous? —u -2quldxdt (93
[U)

(pyHKI.IHOHaAHHHI' MHHHMYMKHHEK TOIIHMII MaCahaCHra

KEATHPHAAD 9AH.

SaeMeHT cudaTHAd BHPOp ] V3YHAMKAATH

TYCHHHHHT MQBAYM OMpP KUCMHHM KAapaHM#3 BA YHH

uyzuaMac Aeb dhapas xuaamus (11°-pacm).

U 15
¥
: i /1,
——
N | 0
AR
vvvvvvvvv T -j'
- |4 4
\‘»‘,‘M //Jg
11‘P3CM:



ANTaHAMK, 3A@MEHTHHHI CHAMKUIUK, VHHUHT
KYHAAARHE CHAKUITAADH, FTBHM
u{0.t}=u, (t),
u(Z,t) = uy (1)
Ba Oypraniln SypyaKAapH, SbHU!
ul (0.1) = u, (1),
w (4,1) = u, (1)
BUAAH TYAR AHMKAGHTAH OYACHH. Y XOAAR, IACMEHTAGTH
CHAKULIHY TAKPHOMN HGOAZ ITapMrad HQOAAHM
VUMHYH AGPascany KYmxaa Gusad 83uul MyMKUH, SbHM
U=ty + 0 X+ 0LX +o,x, 932
Oy epaa, «,0,0,0, Aap OPKAAU | BaKITa DOrAMK,
OyAran HOMaBLAYM QYHKUMHAAD SeArdAaHra. bypuau
Oypuaru scd, '
U, = g+ 2a0x + 3aax’
GropMyaa GHAAH XUCOOAAHAAM.
Arapx=0rBax= ] 6yaras xorrapaa {9.3.2) Guaan
(9.3.3) ndopanrapar xucobaacak, (9.3.2) KYIXapAHHHT
HOM&BAYM KO3(DPUIIEHTAADHHE aHUKAALL MAKCAAMALZ,

KyHUAArH aATeOpanK TeHrAaGMarap TH3UMHHE XOCHA

1000 W %1 Mo,
0100 |, u, :
NG 'agJ“ uy (9.3.4.)
012030 ] |,

KMAAMH3,



YV THIMHY eunb, KYAMAATHAADHH TOIAMU3I

Oy =0, 0 =1,

1 3 5 3
o, =—f—— =20, +—u. —u,),
2 III ! uf l]_ ! £ 4’)
1 (2 )
o =73 +u,——u,+u,kh
A ]- z u] = f 3 #4

_ SHAR ufx,t) ok, o fl), wft), uft)sa u ft) ryryn
CHAKHINAADH BA X ra DOrAMK OYAraH (QyHKipsaap

OPKAAH HDOAAAAHHILH MYMKHH, ABHU:

u(x, t) =;(picxm ), (935

- 6y epaa,
_ N )
m}(x)=1—£x2+};x",
2, 1
cpz(x)zx—?x +P-x‘,

p;(x) :!—le —-;Tx:',

1, s
(p4(x)=-;r +z—2x

Arap (9.3.5.) Hu {9.3.1)ra Kyiicak, KyHupara nopa
xocua OYAapm:

J= jF[t,ul(t),...,uq(t), ur, (1),..ou, (Ot =
0 o
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T 4 4 L4 4 4 :
= ,hZZKij wu; — Zzlnijulft u, —22 diwJat | (9.3.6,
0 i=

i=l j=t i=1 j=i

By epag,

i

K, = |Cor ()eixdx,
D _

m, = ftp;(ij(x)dx,_
13

! .
q= fq ¢;(x)dx,  fij)=(14) (937
il

{9.3.6) ((PYHKLUHOHaAHMHI  MHHHMYMra
SPUITHIIHHUHT 3apYpUN WapTH 6FAMD, KyHuparu

TEHrAaGMa XH3MaT KHMAAAL:
8F 4 ¢&F .
513,-__}1? gu“l,: =( (9.3.8)
ByuaaH aca KyWHUAArHHHN 83011 MYMKHH
4 i :
?::ma:luﬁia + ;Kﬂ; =T, =014 939
EKU YHY MATPUIABUH KYpUHMIA2 €3ub oramMua
Muy +Ku=q, (9.3.10)
63} epad, M opraan macca Marputacy, K OpKasH 5ca,
YOKAU IAEMEHTHUHT MYCTAXKaMAUK MaTpUL@Aapy
eArMA&HTAH. Maskyp MATPHUIIEAAPHIHT

3reMEHTAAPHEY {9.3.7) POpMyAaraD OPKAAK XHC00AA6,
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VAApPHH Kyﬁﬁ,qam K?pwﬁpmw.a &3aMu3

Mz el -12 6/ ] 156 221 34 -131
L Cle i -6l 2 M_' {220 9 a3t -3
T2 -6 12 —er —420,5*' 130 156 -2

6 207 -6l 4 (—i30 307 -221 |

SHaAu {9.3.10) TeHrAaMarap THIHMEHUHT GepHATGH
BolTAGHFUY HIAPTAAPHHHN KAHOATAAHTHPYBYH UM HHY,
Onara mabAyMm OVAraH VOYAARAPHWMHT GupopTacu
epaaMMAA TOTILL MYMKIH.

Afrafiauxk, Oupop MEXaHUKABHMM TH3UM
Kaparaérran Oyacmd. Y THUIMMHEHHT YMYMH
MYyCTAaXKaMAUK, XaMAA MaCCasdp MarpHIlardpHHU
XHCo0AA YUVH, TH3MMHHM YeKAH AOHA TeKAH
SAENERTAAPra akparHs, xap DHP SASMEHTHHHT Yaura
xoc 6Byarad MyCTaxKaMAHK XaMAa Maccaaap
MaTPRLaAapyu TY3HASAH Ba YAAPHUHT OapyacHHHHT
HWIUEANCYH OARHAAM, MAacaraH, TH3UMHHHNT S 3AeMeHTH
'._j\\\fa?,‘r\\ﬁ;h‘s‘h WRYHESER SHETRTEET  UHhIORRERT, Wy
SACHEHTHH BOrAGHANTAH TYTYHAQPHUHT CHAMKKLIAADH

OMASH TYAG AHUKAAHAAMTAH OYACHH, TBHU:

u = Z(pf] ug; (1)

By eppa, u*-HyRTa CHAKHIIMHUHT SHPOH-0Up 13\, U -
SAeMeHTH GOFAOBYU TYryHAAPHWHT CHASKHIIAADH,

.(pi(sl(x)}xap 3ca, IAEMEHTAArH  HYKTAHHHT
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KOOPAMHATAAAPHTa DOFAKK, OYAraH (PyHKUMAAApAUD (Oy
PYHKUMAAAD WIYHAAM TAHAAHMUIASPY AOIUMKH,
CUANUIIAAD XAM JAEMEHT HYMAE, XaM KYUlHH
JAEMEHTAGPHMHI UErapasapHAd VIAVKCH3 DPaBBMIAA
yarapaaHran OVACHH).

BYTYH THM3MMHUHI MYCTaXKaMAHK Ba Macca
MATPHUITAAAPU, YHH TAMKUA ITYBUYH HYEKAM
IAEMEHTAA PHMHT MOC MATPUITAAAPH WHFHHAMAGPHUAAH
HO0PaT IKAHANTHHHK 3BTHOOPTa OACAK, YAAD KYHHAATHYA
831AaAMARD:

[Ku} = ZK}J'S}=[1“&.J'] =2}

3

..ff:ﬁ_,':_‘i}f &(':2-/ ‘I‘ i—i}'i .. f:Tf”:U‘*“

[ -

S S+l

Hijgn

12 -pacm
ANTaAAMK, MEXaHHKaBH# TH3UM CHATHAR TYCHH
SAEMEHTAAPHHMHD GHpAsLIMACH Kaparadlrrad GYACHH.
TYCHMHHUKT | COHAU TYTYHHAA UKKUTa 5 Ba (S+ 1}
saeMeHTAap OUpAaUITHPUATAR OVACHH (12-pacm).
TYryHHHUHI CHAXKHUIMHM U, Ba U, Aap Ourad
DearradlMu3 (OyPUAMIL Ba CHAXKUIL), ¥ X0AAQ, I Ba j2

carpaapra Moc Keaysud [K] ™MarTprAyaHUHT
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MYCTaXKaMARK KOIDPUITMEHTAAPH KYHHASIMAAPTE TEHT

OVAQAM: |
Kpng-ni= Ki? Kpa-m2 = K
Kin= K9+ K",

Kniz= K& + ki Knje = KE;HJ,
Kngan = KI(;H)!

Kpp-m = Kip" Ky = Ky
Kiapjeme = K:Ei') + K‘S_-:—il)'

K= K7+ kn™" Kizgem = K™Y,

Kigonz = K57

By TeHTAMKAGPHHHI YHI' TOMCHARPHAAIH
UOAAAAPHHHT IOKOPHAAIY HHACKCAZDH, MyCTAXKaMALK
KO3 PUIHUCHTAAPU XUCOOAAHUILN KEepaK OVarasx
SACMEHTHUHI COHMHU KYpCaTapd, KyHH HHAGKCAAD 3C4,
(9.3.7) dopMyrarapra MOC KCAAAM., YMyMMI Macca
MATPULACHHUHET JAGMeHTAAPH XaM IIyHAAM
(hopMyrarap GHUAAH XUCOOAAUBAH.

LllyHu TaBKAAAALL AOBHMMKM, YEKAM 3ASMEHTAAD
YCYAUHUHT aAaTopurTMunyg IXMra Kuputvin anua
Mypakkab macana OVAHO, y TAAKHKOTYHAZH OXMaa
HMILAQLIHMAHET KAT1'A MAAAKACKHHHE, HA3apHHi XamMAa aMan4i
TaHEPrapAMKHN Ba KapaAa€ITaH MaCaAaHUHT
(bvsuKanui, MEXaHMKARBHH Ba OOLIKA UIyHTa VXIS

MOXHUSITAAPHHHA OHAHIIHK Tardd sTapm.
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10 - BOb.
XYCYCUH XOCUAAAN AUOOEPEHITMAA
TEHTAAMAAAPHH

TYFPU YHN3HKAAP VCYAVAA FUMIIL
XycyCcHH XOCHAAAH AUDQepeHIINaA TEeHIAAMaAAPHH
XaM UeKAW AHMpPMardp yCyAM OHAAH €YHAWMIIMHHHD
ACOCHAA STHA XYCYCHUH XOCHASAAPHUHT Y8KAY allupMAanap
Opraan Takpubmi Hoparanmium éraan. By aca, Kyn
MUXATAAH, OAAHIEL AMdppepeHLHaA TeHmaMéJ\apHHH_r ry
yoya OMAQH @UMAMATHIA YXITAHAN. AHPHM XOAAADAA,
XOCHAGAADHHUHT YEKAM aiHpMardp OPKaAM TAKPHOMA
U(POAAAAHUIIY, TEHTAGMAAAPHHUHI YAYOBAADHHHK
TacalTHpUIl YYYH HIZAATHAAAWKHM, aHA LIVHAAH
XOAAAPAS YEKAU aﬁupmazxap veyau audiepeHngan

AafipMa KM TYFPUH YMSHKAAD yeyAM aef aTaraal.
10.1. TVFPU UH3UKAAP YCYAMHUHI MOXUATH.
Ma3xyp YCYAHHHT MOXHSATHHW 3IHT COAAQ
qef‘apaBHﬂ-Luapmap OuAan OepuArad yd XHAAATH
AXKKMHYM TAPTHOAN XyCYyCHI XOCHAAAE AN EPEeHIHAA

TeHrAaMaAap yYyH OaéH BTaMH3.

&u  Au _
N ox? "oy - L) (10.1.1)
w0,y) = B(y)_, ula,y) = ﬁ(y),}
w(x,0) = u(x}), u(x,b) = E(x) (10.1.2)
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6) ul, = Cuy +f(x,t), _. (10.1.3)-

W01 =0(1), ule.ty = B(1),  (10.1.4)
D w(x0) = p(x), w0 = u(x)  (10.1.5)
Blu”, = Cu’ + f(x.1), (10.1.6)
u(0,t) = 6(t), ua.t) = 6¢t), (10.1.7.)
u(x,0) = p(x). (10.1.8.)

Maskyp Macararapuu Gupop Tj’;fpn
TYypTOypuaraun G coXaad TYFPH YM3HKAAD YCYAM GUAAH
euamus. LIy marcapaa, G coxauu n ra TYFPH SU3INKAAD

épaamupa (m+1) Ta Kataamra OYAub dExamma (13-

pacM), SIBHI: X, =X, + kh, h=al{n+1), (k=1,n).

%geo
_ 13-pacm.
Kyfnaari GeArHAQUIAADHY KMPHTAMUS ! |
u(x, +hy)=u,(y) ulx, +ht)=u,/ (1),
u(x, —h,yy=u_,(y), u(x, —ht)=u,_ (t)
Arap gyrmpary Tefrop QopMmyaracuaal QoHAANGHCAK,
STHHH:
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-

ou] h‘ A an

u,,, =u, +h—

+ .,
a-,&. 2! ax? . (10.1.9.).
u, =u,
Cu o ful B Pu
e =uomhad T e T ioLio)
Ky HAGTH MDOAQHET C3MILT MYMKHH
f(v ul i &'u
=20 U, =h" e +0(h").
ll;,,_,.j ke [ a\{ [ 12 5X4 . ( )
Arap
& u :
——*CDA“u =4, —2u, o, (10.1.11))
X
pch QeArdaaLl K pn'_rcal(, V¥ XOAAQ:
&'yl &0
h i =h —
| ox’
INFX | X=X,
D, 2D + D, (10.1,12.}
- _( L+ hzk k—|)+0(h‘1)‘ .

Arap (10.1.12) #R {10.1.10.) ra gyin6G, (10.1.11.)
GearnAauIrdpHE 9BTUGOPra OACAK, X Y3rapyBuMra
HUCOaTal MKKUHYM TAPTUOAH XYCYCUP XOCHAAHUHT
0{!14) AHHEAUKAATH TaKpHOHHM UPOAACHHHHT

DOPMYARCHHH XOCHA KUAGMES
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2 201
Ay, 20w, duy

T i = B +
h? h’ x|
] (6311 ja*’u( ' Szuf J
-+ = — & 1 + "|i ) + -
12 ox’ ax° el
x=xy o O heny/ (10,1130
+0(h*). -

2uam (10.1.1.), 110.1.3.) Ba (10.1. 6Jmlirnama,x4p,aa .

x=x, ASHHACE, y XOAAQ

51]_1 _ aju . C[Ellk )
o ={(x,.¥) -7 =ik(_y)—_év__z—_a (10.1.14.)
&’ u . &*u g,

il = f(x, )+ Co =Tk(t)+C—&F’—_, (10.1.15.)
du 1 Jou du

— zt(xh,t)mma? = 0+C7= 0.1, 16)

By (10.1.14.) - (10.1.16.) uchoaarapun (10.1.13.1 ra
KYyHUub, Kapasdérrad yu Xua XYCVCHH XOCHAIAM
ancpeperinaa TeHTAAMarapHY U(h*) AHUKAKK BHAAH
TagkpUOaH HUPOAE ITYBUH OApU Anq;uq)eper-m,wa.&

TEHIAAMAAAD THU3HMMHHK C38MM2

S ly) (@) 1 T
T+EL\ [T +']~}-:—& u {v}= fk(}lr)+.l—2—f_\ L)



N

. 1 5 dﬁ C . d.‘, -t.
L‘."Z”k(t)ﬁk(f).+§a-fk(t)+c u"+~—a~[__i’_k_(iJ,

h2 at? 12 dt”

1, |- du (t} -
l—l-g—&“tlk(t)=fk(t)+5A'fk(t)+C——~é‘~t—*+

C 2(cluk(t)) —
—_— —_—, kz N .
IZA rat ( I,

By TH3¥M MATPHUABAK KYPUHMIUAZ KYHMHAArKHYa

B3HAAAH

AT SN '
[ 'E);};,T*“,;?F =R}, (10.1.17)
M ' g .E. ui!'_/__ h
W ‘C[“ 12) —= A0, (10.1.18)

M. MYdy
P -C(E+Ej—di‘=h(1), (10.1,19)
Oy epaa E Gupank Matpuna. [LIyHHHTAEK, KYHHAATHAAD
V=n@d .00, V=[u®.u0)].

B =(F,@), R, R 0]

B ={F (0, Bah B0,

B =[E @), (.. E, )],

yeryH-BexTOpAap O¥AuO, yAAPHHHT SAeMEHTAQPH

KYHHAAQIHAAPAUD:



1 1
F, () f(y)+—éf(}0 ua(y)

_Euﬂ !):

_ 1
Fi(y) = £(y) +5A2f(y) ;

(i=23.....(n - 1)),

i |
u||+| (y) Y u::q.] (Y) 1

1,
Fin (y) = fn (y) + T ‘A_ fu (y) h

1 1
F21(t) f(t)+—&f(t) 1z W= w®,

A N
sz(t): LD+ 12 AL (1) *
(i=23, .. (n-=-1),

1 -1 C
F2n (t) - f (t) + _'&Hf (t) 'P un+] (t) _-u||+l (t)
1 I C
F, (t) =0+ A (D) =15 us(D ~ T (1)
CR®=f0+ l—lz—&f;(t) ,
(i=23,...,(n-1j,

B (0= 6,00+ R0, (0~ 7y, (0 Eu.,+.<t>
u(N=0y), uwy=000),
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() =8(y) , ul(v)=8().

U (1) =0(1) , uf(ty=0/(1),
u. (D=8t ul, (=081,

up () =07(1) . w,, (1) =01,

~2 1 0 .. a g 03
B - 0 0 Oi
M= - ’
n .
0o 00 ..t -2 1
Lo 0 0 o0 1 —2
Kyrinaary
2 ksf
— _ .t+\ Py —
Py ]bhH—H R

Marprua EpaamMupa M Marpria AAATOHAA MATPHUA
IWAKAHAA HPOAAAQHBAH: _

BMB™ = (A4, Ave 4))
By eppa, |

A = —2i1 + Cosg—lj , (k=1
8k 6y TEHTAUKHEHT Xap UKKasa ToMOHK B marpunara
YHT TOMOHAAH KYTIANTHPUACE, ¥ XOAAA

BM = (3.2, .4 ) B.
Arap

BV =[P, 0., 1]

L)

a1, :[qa'|~£!‘;:,...1|f‘fm]} {10.1.20)
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kabu Gearuprawnap kuputiaca, (10.1.17) - (10.1.19)
AGPAAH 71 Ta ¥3ap0 COFAMK OYAMAraH TeHTAAMAaAdPHH

XOCHA KMAGMH3
Pi(y) = o P (¥) = q, (v) . (10.121)
BU)+atP(t)=q, (1) , (10.1.22)
PO+ 0Pty =q,(1). (10.1.23)

Bo_mjxam'uq Ba yerapapui wapraap OVArag

(10.1.2}, (10.1.5) Ba {10.1.8) rapaan thoipararmt, (10.1.20)

DeArHAalllAd PHH IETHOOPTA 0AKG, KyHHAGTHAAPHY &3UG

OAAME3

B =D b,u, PB)=Dbou, (10.1.24)
ye=| v=1i

P(0) = D b, B (0 =2 bou,, (10.1.25)
=1 . 5= N

Pi(0)=D by, (10.1.26)
a=| ) .
6y epaa:
- _ 12‘;[{; . '_ - ’
I =Tg4, 0 (=5

B, = (X)), o, = B(X,),
124, I,
STz TR T Cdzea )
SEpu  (10.1.21), (10.1.22) Ba (10,1.23)

)

(k=1n). "
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pCHTAGMaAAPHUHT yaapra Moc keAyeum {10.1.24)
yerapasuit, {10.1.25} Ba (10.1.26) rabu Bourranruy
(EPTASPHHE KAHOQTAAHTHPYBYH €YWMAAPMHH TOIHII
wHHHMH IMac, | _

Arap (10.1.20}) 6earvratirnapHy IBTHOOPTA OACAK,

;ch AAp MabAYM OVAIGH XOAAQ, KyHHAArHAAPHE TONAMU3!
( 0, ]
1 HLL_

L

PN
u,(y) = 2 b P, (10.1.27)
s=|
u ()= b B.(1), (10.1.28)
. ge=i
u (1) = 2 b, Py(t) {10.1.29)
s=1

By tommaran (10.1.27) - (10.1.29) ugpoparap moc
xoapa  {10.1.1), (10.1.3) sa (10.1.6) xalu xycycui
yocuaan AurpepeHIHa TeHrAaMar8PHUHT OepHATal
GOINAGHFHUY Ba  Yeraparun WAPTAAPHUHHE

LAHOATAGHTHPYRYY YMMAAPUHE HPOAARAKAH,
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10.2 TYFPU YM3HUKAAP VCYAVTHUHY

AKUHAAINKIIN BA YHUHT XATOAUTHHA

' BAXOAAILL

ABBaArd GaHaaa OM3 yU4 XUAAQIM DHT acOCHH
XYCYCHE XO0CHAAAN AMh(hbepeHIMaA TRHIAGMAAd PHUAHT
TAKPUOHN eYMMAAPHHN TYFPH YH3NKAAD YCYAH DHAAH
AHURAATAH 2aMK. by 0aHpAd, V @UMMAApPHUHT aHUK
eqyuMra AKHHAQUWIIAAPHHKE Ba HYA KYHHUAPaH
XATOAUKHM DaxoAalllHW MaKCap KHAMD RYSIMH3.
Coppandx yuve 0y MYyAOXAa3aAapHBR 4YerapaBHi
Lrapraapy Hoapan nbopar Gyaran [lyaccoH TeHraamacH
yuyd DaéH 3TaMu3.

Kapasaérran Tyrpu TYpTOypUYakan 61pop coxand
VTKasSHATAH XAP KAHAAY YUTA KeTMa-KeT HAPAAEA TVIPH
UMIUKARD YUYH KyHUAATH TEHTAUKHH €311 MyMKHH
&Eun(xm}') + ﬁzu(xi\-a}’) _

12 o

Luk.(y) =u"(X,,y)+

| 3h* A'r
=fM+ S8 0% L 02
K=X), :

Teopesa. Arap Kapaaaérran coxapa Lu, (v} <0
6yAnD, yerapaBui HyKTarapaa u, (y)=0 6Gyaca,
coxaHuHr 6apya WHYKH HyKrasapupa u(x,,y) =20
OYAaAH. .

Hcbot. AHHK, Ba TakpubUH eunMaap alHpMacHHy
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O, () aAel Bearmaab, soam, WX, y)—u(y)=3,1y).
yHpaH u(X,,y)En {10.2.1)ra xyamuz. Y x0aa8,
U, { Y) HHHT ‘¥HI' TOMOHHAAIM KOAJMK XaAHHM TaulAab
OOOPUIIAZH XOCWA OYALAH TAKPUOWH THIRMEIKIT SNy
AKAHAMTIHMHEN xucolra oacax, XaTOANKHH 3HHRKAALT YIYEH .
Kyiaupary - ArdreperijHas TeHIAAMAAdp TH3UMEHM

XOCHA KHAAMU3.

I " 2 3h a('l.l
H (y)+—”&5 (Y)+—"&5 (=7 5F 1022
_ 5
Coxaaa M = max xabu GeAryaall
. ]I? <l ax K=Xg

kaMTnﬁ Ba Gapua 8,(y) AapHE MOC &,(y) Aapra

AAMALITHPUO, Kyﬁmamﬂﬁ XOCHA KHAAMH3

LA

6l

HOxopuaarn Hq)OAaAapHHHI‘ al¥pMacuHu KapafimMus,

”(y)+-A TN+ x S M, (1023

STBHH.
_ 1 e
G -6+ KlE) - &)+

) 4 66
+—a3[5 (9)-8,(n)]=- lmﬁ—éx—f

}- (10.2.4)

By epaan xypunantuxy, {10.2.4) uchoparunr yor
TOMOHH HOAAQH KHYMK €KHM TeHT, ¥V X0AAd, arap
228



KaparalTrad COXAHWHT derapacHuaa _é‘:(y) — é; (y) >{
GYACa, TEOPEMAHKHT HIAPTHTA ACOCAH, COXAHHHT Bapya
HUKH HYKTAAADHAR XM 8,(¥)-,(y) 20 6Yaaau, Uly
BoMcpaH, §,(y)HU G(Y) XETOAUK YHYH MAKOPAaHTA
cuthaTHAA KaGYA KBAUIT MyMKUH. Y MaxopasTa (10.2.3)
TEHIAAMAAAPAAR JHUKAAHAAH. Y TEHTAAMAARP YUYH
‘yerapaBHit MIAPTAAD KYHHAArAYa 83HAAAHAAD:

5(3)=0, 8.(y)=9, |
5®=0. 5(-p=o, | 192

YYHKM, uerapa TYFpU YHM3UKAApAa Xap aoum u (y) Ba

u,,,(y)  TarkpubHi KUIMETAAD, HHK eIHMAAP Guran
Gup xua BYaaanaap,

Okopuaara {10.2.3) TeHraaMarap THIRMHHH

MATRUUABHK KYPUHHWAZ 830D OAaMH3

M M
(E + ‘13)8 {y) + h—ze(y) =T, (10.2.6)

By epaa:
&(y) =[8,(9),8,(y)...5, (9}
T=[%.%,.....T,};
3h¢
h=l=.=T,=-=r M,
Arap yurby

229



BE(}") = [SI(Y)séz(}’),--.-»5.1(}’)] *
BT [ttt ] (10.27)

GEATHMAALIAADHY xupuTcak, {10.2.6}) AaH n Ta y3apo

GOFARK, OVAMaraH TeHTAGMAAAPHE XOCHA KHARMILE:
i) — e, () =1, , (k= 1Ln, (1028
&Y epaa:
2 e -'-' -
fOKOpI/IAa KMpuTHATaH (10.2.7) f)EAI‘HAaLLIAapH}'I
(10.2.5] aapra Kysaacak, (10.2.8) reHTAAMaArap y4yH
xYAMAQrM 9erapasHil WIAPTAAD XOCHA BYAGAY
g.(b)=0, g,(-b)=0, (10.2.9)
Oran (10.2.8) tenraamanunar (10.2.9) verapaBuii
[JAPTAGPHHY KAQHOATAGHTHPYBYM EUAMHHHI yMyMKiT
K{prHH:LUH KYHHAATIYE €3UAAAH

cho,y) 3h°M;,
Sk(y):(l J 6‘}.]\ Z ks’

cha, b oy

[10.2.?) feATHAALIAGPTa 8COCAH, FOKOPHAArY NIOAGATH
KYTZHA&I‘H XOCHA KMAMHAAK

8. (y) = Zbk, g(y) =

3RM, -
=T g ;bkjlixi,(}’)zbjs]:

5=
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M, &, e JST
o H);( 1) Sm [x (y)Z( ~1)”"*Sin -~ J

By epaa:

1 chcx_;.y]
L= 2, [ chap)

ByHaaH 5Ca, Kyﬁmarmm €3H1 MYMKUH:

500 < 5,( )Z( )**me—i’?— e, ()
n jS?Z‘I MMkﬁ< a® Mh'*
+1[ Sn+1) Sln+1)
By epaa:
M = MM], M, = max [, )
<j<n
—b<y£b

AeMax, OKOpHAaTHAAPIa acocaH |, Kyif_'m,a.ar'n'

TEHTCHAAHKHN 83WIL MyMKUH Gj}Aa,ﬁ.H:

BNl <5

By TEHrCH3ANKAGH KYDHHATUKH, TAPAAMEA TYFPH
YHM3WKASD OpacHAaru macoda xamadmmu GuaaH,
XATOAMK O(h“) TEIAMKAQ KaMasdp 9KaH, AMAK, Takpubrit

eHAM 3Ca ANHK eYrMId HHTHAQD 3KAaH, SThHU.
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timfuaCx ) - v, ()] = Lo, ()] = 0.

10.3. COHAHU MICOAAAP.

1. bupuryd MECOA CH(aTHAa MeMBpaHaHHHT
6apkapop AedopManuich XaKUAATH MacaraHd
Kapanmul., MasaymMru. mMeMOpaHauuHr KYHAAAQHT
AcediopManyHaCu I, MAACTHHKAHKUHL Ae(POpMALIUACUTA
HucOaTas OOWKAYapoK HPOAAAAHAAN, IYHKH, YHAQ
ITUAHLI XaMAA CHAXKHLI 3VPHEKMIDAAPH HIUTHUDPOK
ITMAHAM XaM\a KYHMAAIA TeHIAaMa OHAAH SHUKAQHAAM,
STBHH: '

o*u  d'u P
P + oy = T (10.3.1)

Oy epaa P- 0oCHM, T~ Y3YHAUK OHPAVIHAIA KEATUPUATAH

3ypUuKull (MeMOpaHapard HHcOaTaH KHYHK
aedopManusrapaa 3YPHRKHIUHK Virapmac aed
xucobaaur MyMKIH GYaraHanry cababan, P=T ae oaniu
MYMEHE),

HOxkopuparn (10.3.1) TeHraama y4yH 4erapaBHil
HIAPTAAR KYHHAATYYA E3HAGAM! '
u(0.y) = w(a,y} =0,

w(x,—b) = u(x,b) = 0,} (10.3.2)

TYrpu 9U3WKARD yeyamra xypa, (10.3.1) Ounan
(10.3.2) MacaA@HUHI eYUMH KyHMAAQrH KYPUHHLIAR
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Gyraam:

2h? & y kjm
-1 kHS' )

. - | (10.3.3)
x 3 (~1)"Sin- ;

o n+1’

u (y)=- "

By epaa:

Kyuuaarg 8- >xaabaapa MemOpaHa TYFpH
TYPTOypUIark TOMOHAAPHUHUIHT XAP X1A, Hﬁcﬁamapﬂ VUyVH
u, (y) HHHC KHAMATAQPH TYFPH TYPTOYpYaK MapKasHaAa -
KEeATHDHATAH Ba yAap AHUK €UYHEMAap OHAaH
TAKKOCAQHTaH, TaxAMAAQD KYPCATANTHKH, aMaAHi
xucoBaalaap yoayH n=5 OMAAH uerapaAaHHLU éTapm

DKaH.
2. UKKHHYY MECOA CH(haTHAA AANIAAC TEHIAAMACH YIVH
AMpPUXAE MACAAACHHMHT @YMMUHU KEATUDAMHES, SAHHH;
Fu Ou

- 3 2 :0; wd,
o (10.3.4)
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_ Sinnx, aedp y = £0,5 6ynca, -
u= (10.3.5)

0, azap x = 0 eax =1 6jnea.

8-apraA

[ a/b g b u, (y) W, (y) AHUEK, 8UHM
y= n=5 | y=0 n=7¥
2.0 1.0 0.5 | 0.1138589 0.1138701 0.11387
16 08 | 05 0.10424041 0.1042452 0.10428
1.5 | 0,75 | 0.5 § 0.1007707 0.100776t 0.10079
1.2 0.6 | 0.5 | 0.0867433 0.0867474 0.08676
1.0 05 | 0.5 | 00736583 0.0736537 0.07304
|7 0.5 10 | 20 0.2947141‘ 0.2946943 0.29467

Mazkyp MACandHMHT aHWUK eYHMH KYyHHAATH

K pUHIIIAG OVAGAK:

1 .
u(x, y) = chr /2 chmy - Sinmx. {10.3.6)
- Arap

F (0.2 =0,p(x) = u(x) = Sinme,0(y) = O(y) = 0
2e6 OACAK, KapairadTraH MACaAAHUHT  eYMMH
KyHHaaruda E3unant:

kjn ~ choy
' X
n+1 chia;/2)

y o
u (y)= 71 Zl(—l)”‘Sm



: o gsT,
x| D (=1 Sin=—0"- Sinmx, |,
. zi ) H+1 '

KyﬁHAal'-;:ff' 9- kapBarad. y=0 TYFpU YH3HKHUHP
HYKTAALPEAATH XMCOD HATH KAAGPH =) Ba n=7 ByAran
XOAAD VUVH KEATUDMAIaH, ¥aMaad aHHK Ba TaKpuOHH
eUHMAAp ¥3ap0 TAKKOCARHTAH.

9- >KaABaA.
k aHHK, TYEPA SH3AKALD AELHLY, UMM | THIDH YHIHKA]D
BT Yoyt Gyitava eypp { ] yeyar G

. eaHM

I 01992684 0.1993138 0.3525144 1.152524

2 T 03451430 0.3452219 (12818080 0.281828

3 0.3585365 (.3936276 0.3682000 (1.368226 |
4 03451430 02452219 £.3985360 0.392565

5 | D.19936384 01953138 0.3682000 0.368226

A — — 0,2625080 0.281528

7 ‘ —_ — 0.1525134 0.152524

FOKOpHAR KeATHPHATAH MHCOAAAPAAH KYPHHATTHKY,
u, (y) BUHT TYEPHE YHANKAAD YCYAu Oraan xrucoOAamTran
KUMMATAAPH, XaMAA aHKK KUHMATAADH ODACUAATY PapK
RYAR X¥aM Kam OYaap axas,

YMyMay, TYFPH UM3RKAZD YCYAHWHH Xap Xua
KYPUHHALIAArH FOKOPH TapTUDAM [MacaaaH, 4-raptibay)
KyCyCHH Xocnaarn pudppepeHIUaA TEHIAAMAAAGDHY
SUMILAA KYAAAHMAAAK. AeKuH, ¥ €PA3, Xap AOHM XaMm
TakpruOUH BHAAWTUK eudMHH KYDUIl MyMKWH
Gyrapepmaiian. TYFpU w@3HKAAD yCyAMAaru Oy
KaMYUAUMKHH, TYPAApP YCyAH OPKaau OHD Kapap
Baprapad stvMaaar, wy Goncdal, HasBaTaary 606 ury
yeyAHWHT Gaduura Garniinadapi.
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11-BOBb. :

XVCYCUN XOCUAAAU AUGOEPEHLIIAA
TEHFAAMAAAPHY EIMIITHUAHT TYPAAP VCYAH.
Kjn xoArapaa, 4eRAH aiHPMaAdD wywocabaTrapH
OPKaAH XYCYCUH XOCUAAAAp TakpuGan udopa
STUAAAMAAPKH, YAAD KAPasaeTraH TEHrAaMaHMHT Hapya
yarapyBuraapr Gyrrrda Oaskapursait. Bynaai xoarapaa,
4eKAH QUEPMArdp YCYAHHU TYPaap ycyAu Ael
IOPHUTHAAZH.

11.1. XYCYCUM XOCUAAAAPHTIT YEKAU
ANHMIPMAAAP OPKAAN NHOAAAATIL

Xycycun XOCHAGAH Audpepenyman
TEHTAGMANAPHH TAKPUOUA EURIIHYUHT s cOAAA Ba LIy
Ounran Oupra KeHI TAPKAAraH YCYapapuaad 6upH,
TYPAAP YCYAH XucOOranaaM. Maskyp yeya paamMHAR
XYCYCHH XOCHABAAPHM TAKDPUOHH hhoparalll yuyH
KYyTIMHYA MKKHM YAMOBAW TYFPU T}“prGyqu TYpAaH
hOMAAAEHIAAAH.

Kaaamn h Oyaran MKKH YAHOBAM Kpaapat Typra
HycHaTan TY3HABANTAH YEKM AHHPMAAAD aHAA3ACHUHE,
5-600pa kypub yruaran OMp YAYOBAY xoAra yxIuatil
KUAKD Ty3uI MyMKHHE (14-pacu).

y
) b
flpom o~
3! i
ﬂé‘.?“ """" -
L .
b oxp Xk s
14-pacm.

Kyralt Oyacum  yuyyH ufx+hy,) Kadu
GeArHAALIAADHH U,,,. AAp CHASH aAMammupnt é3amma.
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by BeArHAQUIrapAAH, XAMAA MKKH YITADYBYHAM UfX, Y/
yHKUAAHHHT TefdAop KATOpHra 6VATaH €HMAMACUAGH
hohparamud, XycycHH XOCHAAAADHH Kynzp,ar:dtla

HDOoASAALT MYMKUH!

Sou Uy Uy 1
x> an ot 01
1
a__, it "W —f g
&~ 2n 2 p
O'u | Wiy =AUy TOu —du b
' - h* B

1
=l -4 6 -4 1,

Wi 4u,j+] +6u —4y, 1+U,,-o

O'u 1
ay-4 h‘i ) h4 '
. _ -4

By sAeMeHTAapra acocaH, AHQQPEepeHIHAA
TeHTAAMAAADHE ednll YJYyH X,HCDGA&U.I aHpaszaAdpH
TysumaapM. Macanrad, NANAGC TEHTAGMACUMHHBIT
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xACOOASI aHAA38CH KYWMAATH KYPUHMIIAA E3HASALL:

o 2 .
Fu 0oy, —2ul-‘j U Yy —'luj,J +u,
o ey S n? " h?

Kentupuaras Gapua xucobrail anpasasapd h?
TAapTHOAATH XATOAMKKE 9ra. KyMIEMYa TyryHAap
KEpUTHB, YHAEGH XaM aHHKPOK OyAraH xmcobaans
aHAa3aAaPU TY3uIl MyMKHH. MacaaaH, TYpHUHT i Ta
TyryHu 0¥aca, xap OHp TyryH yduyH xHcoOAdl
AHAA3aCUMHK KyAanab, n Ta aareBpank Tewraamasap
TU3HME XOCHA OYAGAMKH, drap KapasaeTraH XyCYCHHA
XocuraAu aAuddepeHIHaA TeHTAAMA TH3KKAL BYACa, v
xaM wu3nkau Oyaaam. MacaraHHHr yerapaBHM
BIAPTAAPMHHA xucobra oau, KyHMAATH KYDPHHHIIAS
OYATaH TEHTAAMAAAD TH3UMH XOCHUA KMAMHAAM:

1\03¢¢nuneﬂrlapg |TvryHr1ap).1dm HOMd'bJ'[yM 1
MET PRLECH J | kniimaTnap (YCTYH - BEK'I‘Op)

= [Ma’bﬂ)"M YETYH — BCKTDP]

By xuapary arreGpank TEeHIAAMAAGD TUSUMUHHHT
SYMAMIH yCyarapu Ouran O6m3 aBsaaru Sobrapaa

TAHMIUTAH 3AMK.
11.2. DAAMIITHAK TEHTAAMAAAPHY EYIMIL

TOMOHAAPHHMHT Y3YHARKAQGPH ¢ Ba b OYaran
TYFPM TYPTOYPUaKAK COXaaAa AanAac TeHrAaMAacH yayH
AHP! XAe MaCaraCHHM TYPAED YCYAHAQ EUAMH3, ThHH,
IIVHASH U{X, ¥} Y3AYKCHZ (DYHKLMUSIHH TONUIN Taras
ITHAGAHKH, V¥ (yveERUBST S={{x,y)/(0<x<q}, (0<y<b}}
COXaHHMHI MYMAA NdlAaC TeHIAAMACH

Au=ull +ul’ =0 (11.2.1)

O]
(P8 ]
]



HF KAHOATAQHTHPUO, COXA HeTapacuAd 3Ca, KyHuAara
Oepuarad KHIMaTAADHN KaGyA KHAAMTaH OVACUH,

u(0,y)=0(y)  ufay=8(y),
wxO=p(),  afxb=E(x) . (1122)

Oy epaa. 9(y). 8(y), wxj u(x) aap Gepmaran
PyHKIHAAGPAMD. EutiMaap coxacuad OX VK G¥inab h
kaaaman, OY ¥k 6Vianal aca / KAAAMAH MKKH VAYOBAK

Typun KupuraMus. Coppaauk yuyH ¢ =h AeC xabya
KuAnG, OGupuyHYd GaHApard Oearunamaapial
drofipanancar, xamMaa {11.2.1) TeHraamaHK alupMasy
TeHrAraMa Gunad Taxpubad BHOOAAAACAK, ¥ XOAAE,
KYyMHAATH UH3HKAM arrebpank TeHTAAMAAAD TH3HMEHH
XOCUA KMAQMH3!

u; =Z(ui+|__j +u,

g U U ),

-

uI,U = p'(xi )‘- L]i‘lll = E(xi) s U mj = 9(){J)’ Ll“-_i = 5()‘]),
. llr
i=l(n-1), j=hL(m=1), x, =ih, Y, = jh

By TeHraaMasay TH3UMH KATTA COH MUKAQQAATHA
HOAAMIK 9AEMEHTAAPAAH TALUKMA Torrad 6¥aub, yHHHT
YUyH uTepauns YyCYAAAPHASH (OMARAGHHATAHAATHHA
ssKUBAainuIn wapraapn baskapuaapu. bywmpan
THANMAAPHE eudlll YIyH [aycc-3edaer yCyar KYIPOK,
KYAAQHAAK Ba y YCYA OAATAR, SAAMNTHK aHHpPManw
Terraamanapra Aucbarad AxubmaH ycyan 8KHM KeTMa-
KeT CHAXHIN YCYAH aAel araaaau. HMrepanus
JKAPACHUHHHT TAPTHOHHU KY3aTHUI MAaKCaAHAQ,
IOKOPUAATHM TU3HMMHH KYHUAAFH KYpHHHLIAA E310
OAAMU3:



“5'3 = *[u(h) +0(h)+u® + 03],

L] 0)
uf’ =—[p.(3h) + " (hy + Uy +USs ],

ey

(I17273)

udy oy = [u((n— Dh) + B(h) + By + Uialsys 1,

ul) = -—[8(2h) +ul) +uf) + u‘” 1

u) = ~[u“’ +uld +ul +ul?l],

Oy epaa, IOKODPH HHAEKCAQP OpPKaAH
ATEPALHSIHUHE TapTH® conM OearpAdHIAH. Oparaa,

papua i, j Aap yays Ul =0 peb onsmaan. By {11.2.3)
TH3EM DXMaa OCOHTHHE eHMASAH.
Mucoa. ARTalAHK, kBaapdT MeMOPaNaAa
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XapopaTHHHT GapKapop TaPKAAMINY XAKMAATH Macasa’
Kapanaérran ByacuH. Mabaymkn, yufy MacaraHuHD
MaTeMaTUK MOAeAH, AanAac TEHTAAMACH 3AH,
YerapaBei WAPTAAR KyHHAArH9a OepuaraH GYACHE:

u(0.3) =0, u(l,y) =100
u(x,0) = 100x, ufx, 1) = 100x* (11.2.4)

Typaap yCyAMHE KapaAaSTrad Macarara KyAaall
'MAKCAAMAA, TYTYHAQPH OpacuAard Macotha h=0.25 aaa
ubopar OYATAH HMKKH YAYOBAH TYPHU KHPUTAMUS.
Tyrynarapaunr  xoHaamumaapu  15-pacMmaa
Kypcaruarad 6yaut, y epaa, HIKK TYIYHAGD pakaMmaap
Ourar Gearvranran. TYp 25 tyryHaaH ubopar 6yaus,
YerapaBMi IHAPTAAPTa KYpa ¥ TYI'VHAAPHHHT 16 Tacuaa
XapopaT Ma&bAYMAHD, KOAraH 9 ta TyryEaa xapopar
AHHKAAHHLIA AO3UM,

{=c 2
T
U0 - P —B — U= 160
. =0 L_g_?_ =100
eu-,-ol .Eﬁé_g,_.'u:wo
TR x
15-pacm.

AAnAac TEHIAAMACH ACOCHAA TY3HATAH XHCOOAALL
aHAa3acH €pAaMKAa XapPOPATHHHT TYIYHAArH AHTH
KUPMATHA TOITHASAM:
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=025, +u, o n )

i+1,] i

XAPOPATHHHT TYFYHAAPAATH OOLIAAHFAY
KHUMATAADH UYH3HWKAH UHTEPIOANIHS EPAAMMAA
Bepunasi. TYTYHAADAATH U HUHT XaKHKHUI KHAMATAADA
3Ca UTEPATINS VCYAMAR AHHUKAAHAAN.

Kyrnnparn 10->xapaspa 30 Ta wrepanusipas
KelfMHIY OAVHTaH HATIDKAAAP KeATHPUATAH.

10->;kapran
wrepa- | uy ur uy U, [ T, Th ] w
LM
LuHH
Rotea | 20313 [N “T3td 15625 37,50 5E7d | 633 [ 31050
1 701 | 4sH 71091 17,168 ™LA | 88 | 14 | &e1
10 T | &R F3Th T AR [T E: ]
0 TR | Wkl 5AG0 FIN] 44,5 EIr ) 16343 0653
0 13,450 47875 73,493 23,004 44,531 7Lo54 16,350 a4
Py A Y O T 34838 FIRT) ) LB 5350 BIED

L M

TYKKU3HHYM TYTYHAGIH U, HHHI KMMMATAA DK MOC
PABMIDA3 KYWHAATH HaTuKaAapra ora: 60.938; 63.281;
66.228; 66.347; 66.350; 66.350.

Kapaarat X0A3TAATHA TYTYHAAR COHY YHUAAMK KYIT
6yamaranaurun caGaCam, Ma3Kyp MacasdHu TYFpH
YH3HKAQD YCYAHAR XAM €YUIU MYyMKHH 3p1. By
CYMMHHHT HATHKAAAPHHN TAKKOCAAI MaKCAAHAZ, VAQP
XaM IOKODHAATH SEAABAAAA KEATHDUAAL,

11.3. IMTIEPBOAMK TEHTAAMAAAPHH
EYMIIL

YMyMHH  X0Apa  MacaAa  KyHHAaruda

TabpHpAAHAAI!
Hiyuaan u(x,t) hyHKOASHH TOmHII AO3UMKH, Y

ypop Tyrpy TYPTOypuarau S={(x,t)/(0<x<a), (0<t<T)}
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COXa MUMAQ Ul = u TeHrAaMaHd, XaMAa GOIIAAHFHY

Ba YerapaBM¥ 1LIAPTAAD OVATaH KyHUAArK (APTASDHH
KAHCATAAHTHPAAUran GYACKHH, SBHM

uix,0)=f(x), ul(x0)=gx),
uf0t)=0),  ufat)=g )

Kapamaapu x GfHvda b, t 6yinua 1 OyArag
TYPASPAAFM MAPKAa3Mi auMpMandp OpKaAu arfupMasu
TeHrAaMara Vrul, KyHupariHa 83aMus:

U =20+, W, —2u+ g

: h? T
Arap r=1t/h Rabu OeAruaall KUPUTCAK,
IOKOPHAATH UPOAAAGK U, ., HU SHHKAAMMU3

i+1,] i,j+1

1

UL, = I

ey T U ) 200 o o (11.31)
Macara"auAT 6y TeHTAAMa OPKANM SYUAMITH, Y4
KaTAaMAY OOFASHUIT OPKAAY €UMANIUN ALO IOPWTHASLY,
YYHKH, ¥ TEHTAAMA, U, HUHT Y4Ta j-1,j,j+1 Kabu Myepaxkar
KATAAMAADAAFH KPII-‘IMEITAEIPH opacm\ar 11 COFAAHVIITHE
udopa sraau. by BOFAaHHIU €paaMHAA u, HUHT
KUAMATAAPH, . @ HHMHT ABBAATH KaTAaMAApAaArTH
KHEMATAAPU OPKAAU HQP0AZAAHAAH. [TIYHU TABKUAAALL
A03UMKH, BOIIKA XHCODAAI aHAQ3aAAPHTE aCOCAQHIaH
COrAQHUIAAD XaM MABXYA, aMMO VAAD TEHTAAMAAAp
TUAHMUHHM €4YMIIA3 KAaTTd Xa’kMAarv xucodaalr
UIIAGPHHHE OaSKAPHIITHE TaKO30 €TAAH.
TeHrAGMaAApHHM OHPpHHY KATAAMAA €4HIN YUVH
opaTtpa, OOLIAAHFMY mapTrappan QporaaraHub,
u, =, ,+1g{x)=f{x j+ 1g({x) au Gapya HIKK TYIyH
HYRTAAAP VUVH TYFpu OVAraH yekau-arupmars {11.3.1)
oA MILAATHAAAY. YAAD 3ca ¥3 HasBatmag, t ,,, ABTH
EUMMHM 1, Ba t,, AATH €IMMAAD OPKAAK HpoararalAMAAD.
MacaAauHHr 63? Tapuxa K}’TIHAHHIH, OUpPraAuKAArH
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TeHraaMaAdp TH3MMPHHHI WIHAQTHAMACAWTHIA BA 1UY
Gunran fuprarMKAa UTEpanns YCYANAPUHHMHT XaM
KyaraHMacaurura oanf xeaaau. Yexan afmpmarap
OPKaAK TeHTAGMaAap TakpubaH udoparanadrranpa h?
Ba T/ rapTHOAAPAA XaTOAMKAGDPTA HYA KYHMAAAL, TYVHKH
Y epaa myHAal TapTHCAAru Xaarap Taninad 1060pUAap
IAH. .

TYPHHHT TOMOHARDPH OpacHAarm myuucabar r
MUKADD OMAaH AHWKMHAD DAMKH, ¥ XOCHMA KAAWHTAH
SYMHUHT TYPFYHAHK YAYOBHHM HGPOAaAaNAM. XaATOAMK
Kauaal Xocua OYVAMIIMAAH KaTHH Hazap, arap V BagT _
Yrrum GHAGH KaMaiMaca, aliMpMasy BorAaHHIN TYPEFYH
OfamaraH eunMun Gepas. '

Iy cababan, xmcobAalll ampasarapUAraH
IXTHETAKK GMAAH (DOMAAAAHMILI ADSHM,

Arap r>1 Gyaca, eduM TYPFYH ByAMAran e4uM
Oyraau; arap r<I Gyaca, rapud eunuM TypryH GYACaaa,
AeKVH YAWHI aHHKAMIH I' HRHT KHYPas HopHrula Guaan
Kamas 6opapu Ba Huxost, r=1 GyAca, eunM TYpryH
OYAmG, ¥y aHMK e4yuM OuAaH OHp xuA GYAaAn.
yrunuraer, r=1 TaHAOBHHHT KYAGHMAHTH IIYHAGKH,
(11.3.1) uchopa aHUarMHA COAAAAALIAAL, STHHH:

ur'df+1=u:’+.’,j+u:'-l,j_ur‘,;’-f'

By dopmyaa, xamaa OOLIAGHTHY pa HerapasHi
UiapTaapAaH (poiiaaraHub KapaAaeTran MacanrdHUHY
CYMMHHY aHHKAAIT MyMKUH,

11.4. TIAPABOAMK TEHTAAMAAAPHHA
EUMIII
T¥paap yeyamuuar napaGoAnK TeHrAamMarapHu
CUMIl Y9yH KYAAAHHIUHMEN Oa8H KUAMII MaXCaAHAd,
KYHMHMAATH SHT COAAA OOIIAAHFHY-IETAPABIN MACAAAHHHT
"4 UMAMII KAPAGHHHY YPraHaMus, SThHH, H1yHARl Oupop
Ufx,{) QYHRKIHEAHH AGHHKAALL ACSUMKH, ¥ TYFpH
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TyprOypuakar S={(x,t)/{0<xsa), {(0<t<T})} coxaaa,
KyHHARTH TeHTAAMAHHU B& - -KyHHaaru Gepunaras
fomAanFyy  XaMaa uerapasuu  HIaPTAAPHHU

KAHOATAAHTHA PEAMTaH GVACHH:

du &%u
ot ext
ufx,0)=pn(x),

u(04)=6f),  ufatj=g @)
Kapamaapn x 6yiv4a h, y OyiiM4a sca T OVArag

TYPAR, MMDMAAY TEHIAGMAHM KK XA XOAATAS TYIUIL
MYMKHH (16- Ba 17-pacmaap).

£ ‘ﬁ
?’}
@) (L @ ju G|
(AR i (i1 G )
Y T AR 7 TR R
16-pacm 17-pacm

TYPT BEYKTaAH aHAA33AATH TAKPUDMMAQUITHDHIL
XO0AQTH OIKOPMAC MIAKAA4GIH MKEKH KaTAaMAH
HoraaHHuIra 0AMO Keaaau (16-pacm):

— _ 2
rui+!_j-(1+2r)ui‘j+1u]._,’j—-uid._l, r=t/h".

YerapaBu# WaprAapAdH XOCHA KHAMHIaH
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KyHrAary

u ﬁ_}.me (t): u, = g { t, i
t=yr, =0,12,..)

TEHTAAMAARD OMAQH TYAAUDPHArAH MA3KYD
OorFpaHMII, ' HUHI XapKaHAAW KUHEMaThApHAZ XaMm
TYpFyH OyArag edyumra sra TEHMAGMAAAD TH3UMUHH
EUHILTa OAMD KeAaAH.

17-pacMpa KeATHUDHATAH TYPT HYKTAAW AHAA3d
EppAMBAGTH TAKPHOMMAQIUTHPHUIN XOAATH, OUIKOR
HiaKapsalill HKKKH KaThaMal BSorragHrinra oans KEAQMH.

u g, ; + (1= 2ru, +ru;

TS B N i

By Goraaxuin bararrvHa p < (5 OY¥ArauaaruHa
TYPFYH €4YHMMAM TEHraaMarap TH3UMHTa OAUD
rearanavru cafabau, xucobaamaapun [ GyHmIa Xysa

XAM KUTHK KaAAMAAp OHAal GsKapHII AOSHM (MacaAdH,
r < B /2 Ouaan). By ocq, ¥3 napGatuaa, SXMHUHT Ky
BakT¥ capdh Ovnununem tanal 31ub, TE3AMIVMHU XaM
yeraparad kKvaaH. Ly caGabak, napaboaux
TeHIrAGMAAdPHY eyuil YYYH OIIKODP MIaKAAAaTH
OorAaHuINTa HHCDATAH OUIKOPMAC OOFARHUILAAH
(hoRAAAGHELL K€L TAPKAATEH.

11.5. XYCYCHI XOCHUAAAN
 AMO@QEPEHIIUAA TEHTAAMAAAPHI EYUII
BVIIMYA YMYMHMIA TABCHIAAP.

Xap 6up xycycudl xocmraru anddepeHnyai
TEHIAAMaHHHT Y3UTa XOC XYCYCHUITAAPHU Ba OOLLIAQHTIY-
qJerapasuil mapTaaps, €xku paxat yerapasril IHapTAapH
OyArawaury calabAM, ¥ XHAAAIH TEHTAAM3AAPHMHT
eunAHmAapy OyHMua ymyMurd Oup XHA TaBCHSIAGp
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Oepulll aMAAMW SKUXATAGH MYMKHH 9Mac. AeKWH, iy
Buran Oupra Kyluaa KeatupuHAdérrad Oawn3u
TABCUSAGDHU 3LTMOOpra oArinl HOHASARH XOAM 3MAC
aeb xucobaadiMmz,

1. Arap eyMMAADHMHI AYA KYHMAMIIN MYMKZH
6YATAH COXACH TYFpU TYPTOYpUaK mararpa 0Yaud,
MacaAaHHHI yerapaBui#l KM OOLIAGHTIHMY-derapabui
IMapPTAAPH €4uMIa MOC KeAsAuraH KOOPAMHATA
DYHRIUSAGPHY  TaHAALWITA EKH  HOM&BAYM
DYHKLIUARADHEY XOC PYHKUNAAADHUHT SUNAMACHK
KYpUHUIIKAS H@OAaABHITa HMKOH Oepaauras OVACE,
TaKPHOHH-AHAANTHK EUUMARPHHE KYDPULL YUyH PUTIL 8K1
BytHos-[ arepruH yeyarapradH QONMARAAHUILI MAKCAATA
MYBOGQUKAKD.

2. Arap eydUMAADHHUHT HYA KYPHANNIE MYMKHURE
OYATAH COXacH MYypakkad reoMerpuk Liakaja B¥aca,
KAPAASSTraH MACAAGHN SUHLT YIYH HCKAW IAEMEHTARD
YCVAUAAH (ONAAMAHMII MAKCAATG MYBOHKAMP. By
YCYAHMHT YHUBEPCAAAKTH Tyhafay, VHEHT aCOCUAQ,
OXMAap yuyH LIYHAGW ABCTYPAAP TY3HMLI MMKOHH
TYTUAGAUKY, YAAP SpAAMUAG XUAMA-XMA Macararap
equnaar. NeKuH, DY VOYAHWHT aaroputMuHn DXMra
KUDHTUAHIIHEA aMaAlra OWMPHUI MYLIKYA Macaaa
HYArD, ¥ TAAKHKOTYHAAH eTapAMYa Halapuu
TRAREDTAPAXKHY, MacanrdHUHr Oapuya XHAJMETH
MOXHSTAADHHY OHAMLIHI, XaMAa DX MAa HINAQITHHAHT
eTapAan MAAdKACHHKE Tanrad ITapL.

3. Kyn ¥ruosau mMacaranu OUp FAYOBAH
- MACANAAGPHHUHT KeTMa-KeTAHIU CUDIATHAA €UHUILTHHHD
CaMapaAt HyArapuAaH GHpH TYFPH TH3HKAAD YCYAHAMD.
Arap KyTI YAMOBAM MacaAara MoC KeAYRUN OWp YAUOBAU
MaCaraAaPHUAT IOKOPM AQParkapard aHWKAMTIVHU
TABPMHHAAHANTAH COHAM EKH TaKpUOHH-aHAAMTHK
€UMMAAPHH KyPHLI MyMKHH OYAaanraH OyAca, XyCyCcHH
X0ocHAaAM AU depeHLHar TeHTAAMAAAPDHH TYFDH
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YHIWKAAD YCYAM OMAAH QUM MaKCapra MyBOHKAUD,

4.Qa30BHi Ba BAKT KOOpAMHATAAPR OViMua
AHCKPeTAALITHPUI YCYAAAPHARH BHI' COAAACHU-UYEKAM
anupMarap ycyarapuaan 0upa OVAraw Ttypaap
yeyaranp. Maskyp yoyany xyanrat Macarany eyiluAary -
ACOCHH OMHAAARA3H DHpH AaHHKAUK XUCODAAHAAH,
HOKOpPH AQParkapard AHUKAHK K3 OepHINM yYvH
KapaAaeTraH cOXaaa eTapAHYa KUYHK TYPAAPHHM TY3UL
€K YHHU JKYAQ XaM MalAd 3AeMeHTAapra OYAHIIL TaBCHA
ITHAIAH,

3. Arap KaparaéTraH eyrMAap COXACH CHMMEeTPUK
6yAca, TYTYHAGP COHMHHM HMKKH MapTa KaMaHTHpuUL,
arap xap MKKaad KOOpaKHaTa YyRaapura HucbaraH xam
CHUMMeTPHS MAaBXyp OyAaca, TYPT Mapra KaMaldTHPHLL
MMKOHH Tyruaaasl. By sca ¥3 HaBOarvpa, IXMEuHT
BAKTHHH Ba XOTUPACKHUHT XAXKMHEHU TeXXaWAH,

6. MacaraHUy caMapaAld euMil Yy4yH, ¥ epaAaru
V3rapysuu NaPEMEeTPAGPDHUHT SOWAAHFHY
KHUMaTAAPHEM TAHAGLI KATTA aXAMHATIA 3Td, YYHKH,
NTePANs YCYAAAPUHUHAD AKUHAQIUMII Te3AMTH KYTI
SKMXATAAH XAM Y1l TaHAGHTaH COLIMAHFUY KHUMATAAPra
Borauk Hyaaam.

7. KV¥I X0AAApPAQ, MACAAAHMHT CUHAMWII
Kapadauny Sockyuama-fockuy OAnG S0pMI MakCaAra
MyBOhURAMD. Macaran, DHPOP MACAAAHHN TYPAAD YCYAR
Ouaan eunis Ao3vM Oyaca, ¥ €paa Aactaabru GOCKWY
AABOMHMAA HHUPUKPOK TYPAGP TY3WMAHO, yAap OPKaAH
TAPAY AQPAKAAR SIXIIA SKUHAAMINIL XOCUA KUAMHAAH,
KeHHHIY DOCKMY AaBOMMAA 3Ca, HACOATaH MAMAAPOK,
TYPAAp TY3UAHMD, yAAp €PAAMHAA ETAPAMYE AHHKAMKAATH
eyiM OAUHAAM. '
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KYIMUMYIAAAP,
1. BapyaiyoH XMCOGBMHT JHALP TROPEMACH.

Bapmamuox mywocafiaTtaaH, yHra TEHr Ky4YAHM
OYATaH XyCYCHH XOCHAAAU pxhdepeHHan TeHTAAMATa
YTHIL JKapadHu Kak Tap3aa OVAHLIN MacaracHHu Kypu6
Vramua.

ANTAAMK, KyHUAATH

J= IF(x ¥>Z,U:Y,,u u,,u, v + I(qu+%u2}dl @
!

udoaa OHAAH AHUKAAHTEH (PYHKUIMOHAA KaparaéTran
6yacun. by epaa:

u=ufx,y,zj-uxTuépun Ppyuruus, dv=dxdydz~
XAKM BASMEHTH, | OPKAAH (ha3z0BHH COXa YyerapacKHWHT
Supop rRucmu GearmpadHraH O¥AMG, y epaa u
(hYHKHMAHUKT KUAMAaTAGpH DepHAMAraH, yerapaHWHr

KOAPAH KHCMHAA 3cau = u,.

Y0y KUPHTHATAH (PYHKUIMOHAAHUHT OHPHHYH
BapUamsICH KyHHAaTHYa E3HASAH!

31 = I{a—Fau+ili-6u +“5‘_F_8u .,._a_liau ]dv-a- j(q5u+au5u)df,
f .

s.a A ar

Arap

: a
511;. = 6(—2%) = 5;(511)5
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SKAHAMKAAPUHM 9BTHOODTa OACAK, IOKOPHUAETU
BapHanKia KYMHAAIH4a H(POAQAAHAANE:

8 IFP&H S (8u)+ (du) +
= — _T'_— 1 A u
KGN du, 3x au, oy
% %(SU)jldV‘{- J(q5u+au§u)df {2)

Ma3skyp uhopasary SUPHHUH HHTEIPAAHKHY
HMKKWHYHY, YYHHYH BA TYPTHHYN K{LIHAYBYHAADUHM
B¥aarna® mMHTErpasracak, Kylnparmrap X0OCHA
KHAMHANA

oF o[ oF
sjc"m. =BV = j—-—c Sudl - jg(al—lJaudvI
oF o[ oF

O 2 swav = [ sudi - #[—f]audvl
Joul oy J au, Iﬁy au, |
5F . OF

(Bu)dV = [=C sudi- [ — [sudV
Vaur 5 OWAV = g & I (au)”m
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Oy epaa, C, C, C, Aap Opxaru, CHPT TAlIKQ
HO p‘\{a.AHHHHI‘ KOOpAI/IHaTa VRAAPH OMAAH TALUKMA STTAH
OYPYAKAAPHHHUHT KOCHHYCAQpH DearuaadraHn. by
nchopanapau (2) ra KU, KyMMAIIAYA BAPKALMATE 3ra
Gyramua

GF ofoFr) afeF) afoF
_ - == \'2
=15 [au;) 8y[6u;J 8z(au;IFUd !

oF oF | OF |
J{q+o¢u+c\5—,—+cv~a—,—+c “—*:laudl— (3) -
j

MabAyMKi, BapHUAIMOH XMCOOHWHI ACOCHH
Macaracura xypa, bupop u=u(x, y, z) dyHxoua, (1)
(PYHKITMOHAAEHHT 3KCTPEMYMUHEMN H0oAA STHINH YUYH
&7 = 0 OVAMINRA 233pyp IIapTt 3AM. AHa Yy MApTra
acocaanub aita oraMusky, (3) uhopaHHHAr HOATE TEHT
OVAHIIM  SU(X,V.Z) BAPHALHIAATH HXTHEDUH
KuUMaTAap yayH Oaskapuaapu. AeMaxk; S COXaHMHT
fapya HyKTarapPUAA XaMAA YHUHT Yerapacu | HUHRT 0mp
KHCMHAR KyHHAATHAQD MOC pPAaBHipa Oa’kapHArad
OyarIn Kepak 6faaau:

OF & OF o oF @ oF

- _ i - B _ '—'—:0,

ou Ox ou, 8y ou, dJz ou (4)
oF  OF 0

C"B:;'_+C-"ELT';+(‘Z:3_E+CI+GU=O' 5)

Eyrapaar OMpHBUVCH, FBHY, (4) TeHrAaMa D¥irep
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IeHTAAMACH A€ ATaAMG, YHMHT yuyH (5) TEHTAKK
yerapasuil WapTAapHu ngopaa 3TAAM. YMyMmaH,
KyWHAArd SHAEp TeopeMacH YPUHAHAMD:

Teopema. Arap (4) renraama (5} uerapasui
MIAPTAGPHH KAHOATAGHTHPYBYH JATOHA eYUMIa ara OYaca,
y XOAA8 V euMM (1} iyHKUMOHAAHHKET SKCTPEMYMHHH
uPopanafiad Ba AKCHHYA, arap GmpopTa PyHKIMS (1)
(pYHKIMOHAAHHHT 3KCTPeMyMHHM HPOoAaraca, v
hYHKIHS (3) URrapasui HIaPTARPHK KaHOATAAHTHRYBYH
dyHEROMS OYAHO, (4) TeHTAaMaHuHI ATOH& eUYUMH
Gyranm.

Arap Oupop MVyHRUMOHAA, T=QiX, y, Z}
QYHKIMSHUAT I0KOPH TapTHOAH X0CHMAAAAPHIa XaM
GoFAKK GYAsaMraH OYACa, YHra xaM MoC OyAran DHaep
TOHIAGMACH XYAAH (4] TeHraamara yxiuaul Aya CuaaH
XOCUA KHAMHAaAH. AFHaH LTy AYCHHAL, YE€KAM ACHA
(hyHKLHUAAGP B& YASPHHHI XYCYCHH XOCHAAAApHTa
HOFAUK, OYAras QYHKIMOHAA VUVH XaM DUALDHHET
anthbdepeHInas TEHIAGMAaAED TH3NMKEH XOCHA KUAKIT
MYMKHH,

2. MexaHUKaHIMHT BapAAMoH DIPUHIJHITa
acocAaHrad (byHKIHOHAAAAPUHA KYPHIML,

MaiMHACO3AMK Ba KYPHAKIT KOHCTPYKUUIAAPH
SAEMEHTAAPDHHUHT CTATHRABHI MacaraAdPHHU UUILIAG. -
KyuHYd, AArpaH>XXHUHT BapUALMOH OPUHLMNK Ae6
aTAAYBYH NPHHLUIUAAH (POoHAarAHUAAAH, ABHHU
reCMETPHK  [IapTAAp OMAAH  KEAWUIMATAH
AethopMaLAAHYBYH XXUCMHEKHT Gapya MyMKHHE GYAraH
MaHAOHAGDH HHHAQ IYHAAH MAiACHAAD MABXKYA 6YAub,
y €PAA TYAA NIOTEHITHAA JHEPTHST (DYHRIVOHAAN Y3HHUHT
MUHEMYM KUHMaTHIa 3DUILIASAMIAH OYACA, ¥ XAKHKHIH
xucobranaan. Bywaal aebopManyusAaHyBIM TH3UMHIHT
IOKAGHTaH XOAATAATY TYAA HOTEHLIHAA SHEPIHACHHHHT
GHYHKIHOHAAN KYHHAATAYA aHMKAGHAAH

J=V+I (1)
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MaTepuaArap KapIIMAMIM KypCHAGH BHara
MabLAYMKH, ARDOPMEUMAAAHYBUH KUCMHUHT TOTEHIMAA
SHePIusicy KyHMUAArk4a aHUKAGHAD 3AH, SBHH!

E 2 1"]—‘ 2
\Y RETRIEY I(ai +2pE &, +E, 5 qr,q,] ds
6y epaa,
' du oV
Sx*auza}{, . €y=5V/5Y= . ?xy:g &-

.II_UYHPIHI‘AGK, E,u, G=E/2(1+ y)rap >A8CTHRANK
KOHCTaHTAAAPHAHD. '

TalllKK Ky4YAaP MOTEHIHAAU 3Ca, KYHHAArM4a
AHHKAAHAAH, STHHI:

1= (Pu+Pyv)ds (3)

A¥HaAMHKA mMacaaarapupa sca (PYHKIHOHAA
Kyput yuyH OCTporpaaCKkui-IaMEAETOH ITPHHLIMITAAH
dofipardaHHAAAN, Y HOpUHHMAra acocaH, (1)

(bYHKIIHOHEAHHHT KYPHUHWIIH KyHHAATHYA E3UAAAM:
i
J= [ +1-1)a, )

6y epaa, T - AePOPMALIUSAAHYBYH KECMHHET KHHETHK
SHEPTUSICUAHD, THHU

ngl‘l.(u;2 +V1'3)ds (5

H
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JHAH TEKHUC TaKCHMAAHraH K TABCHPH OCTHAA
ﬁjf'hl“aH TYCUHHUHET KYHAQAQHT 3TUAMIOH XAKHASTHA
MACAAEHYN KYpUD yramMua.

ARTANAVK FOKHWHT MEKACDH ¢ T8 TCHT 6510, v
W MycBaT CHAKHIIIAGD TOMOHHKIa HyHaraH OfacHy (18-
paL(EM). Y Xoapa, TamrkK KydaapHUHT TOTeHUHAAH
Ky IHABTHHA E3UAAAK

i
P
e

RN ENIREERY,
el &

IR RITNIH

e

18 - pacm.

5= oW, ®

Tekuc KecuMAap THOOTE3aCHTa acoCcaH,
TYCUHHHHT STHAWLIMAATH YK 6¥iaal CHAKMIIAGD,

= —yW’' xabu Tenraur OuaaH aHHKAAHTAHAMIU
ca0a0bAN KYFMAATHAGDHM €311 MyMKUIL
du

== —yW", ~Ee. =-YEW" (7
B ==Y o =Eeg =-Y¥ (7}
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Arap HOpMaa O, 3VPUKHMIIHM ¢, 3YPURKUILLE

nucOaTan KMIuK aed hbapas KHMAHO, yHU 3BTHOOpra
OAMACRaK, TIOTEHIIHMAA 3HEPIUS YIVH KYHHAATH HOAAra

ara 6yaamus (By epaa, 7, = 0 pef oramms, dynkp, Texue
KeCUMAAp runoresacuads doitparaHamMmus):

\Y =%;f0'xs_\ds =§;{sfdx.

Arap IOKOpHAArv upoAaAd g HHHT YpHHra (7}

(hopMyAdAaH VHHHT KMPMATUHK KYHCaK, KyHHAArMHH
E3u10 MYMKHH OYA3AM:

ij" { i deF]&.

KBaapaT KaBc HUMAArH MHTETPaA, TYCHHHUET KYHAAAGHT
KeCHMHHMHTr H3acy Oyinua pHTerpasranrad 6yaub,
YHHHT KHHMard TYCHH KECUMUHWHI UHEpLHA

MOMEHTHIA TEHT Ba y J Kabu OeaTHasHapu, Arap

EJ=(C xabn GearnAant KUpPUTCAK, ¥ XOAAQ,
KYHUAQTMHY 83aMU3

Vw—-EW"’ (8]

Ulyupaa@ kuauG, (1), (6) Ba (B)aapuu swTHGOpPra
OACEK, KYPUAMILK AO3SUM OYAraH (DYHKI[HOHAA XQCHA
Oyrapwm

G
J = _Ij(?l-iﬂf - qW}dx. 9) |



Yu1by QYHKIHOHAAHHHT ﬁHpPl'H‘-IPI BAPHANKACHHH
xucabaal, YHU HOATA TEHTAQIUITHPAMHS, ALHN:

&7 ={Gwews ~Gwzew) + [(GWL, - q)ow =0,

BynpaH 3ca, TYCHHHHHT KYHAQAQHT 3TUMAMIIH
XAKUAATH MACAAAHMHT AuddepeHHan TeHTAGMacH -
Biiaep TeHrAamMacn xocua 6yaapu

GWY ~gq=0. (10)

TY¥cuHHUED Kj’xHAaAaHr TeOPaHHINK KAPAAGAHTAN
B¥aca, (4) ra acocad, Xxyliupard QyHKUUOHAAHT xocm
KHAAMH3;

J= Jjﬂ W~ —PK”"J‘WJ‘M" ()

By xoapa KMHETHK 3HEDIYs

Hi , '
T:—EEPK dx (12}

popmyaa BusraH XxpcobDAAHTAHHE YYYH TEeKIMPHIL
YHYAAMK KUHAHH 9MACKH, (11} QyHKuHoHa HHET DUAED
TEHTAAMACH, TYCHHHUHI KyHAAAAHD TeOpaHHUIH
XAKUAATH MACANAHHMHT TEHTAAMACHTA KEATHPUAIAML.

DHAH IOTKA [TAACTHHKAHMHT KYHAAAQHT 3THAMIIH,
xaMAa TeSPAHKUIN XaKHUAAIY MACARAHK KYPUb YTaMus.

'AWTAaPAMK, KAAMHAHTH h OYAraH naaCcTHHKaHY
- ryrpu Bypuaran XOVY KOODAMHATAAAD THIMMUAA
IIVHAAH KOHAQIUTHPAMUIKM, KOOPAMHATA TEKHUCAWIH
GuAaH MAACTHHKAHHMHT ¥pTa TEKMCAMIM yOTMa-yor
Tymaaurad OyacuH. HOTKa MACTMHKAAAPHHMHT TEKHC
KECHMAAD TUNQTEIACHIa KYPA, UAACTUHKAHUHT
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AeopMALIEAAGHMAraH Yp1d TeKMCAHPHTa YTKAZHMATEH
HODMAaA, OAACTHHKAE SFHATAHAA XaM KHHMIIAMMACASH SHA
aethopMallusAHIaH ¥Pra TeKMCAUKKA HOPMAAAMTHAYA
Koraeepaau. MaTeprasrap KapliMANIHAGH MabAYMKH,
0y Xoapa AedOpPMAUHAHHHAr KOMIOHEHTAAapH
KyMHAQrH4Ya aHHKAAHAD 3AH.

W, 8, = *zWJ;, o, = —22PK;.

.\' ax 7

Y xoapa (2) ra acocam:

e i ’ E M2
v=] j{[u;;r* 2 W W 2(1~ y)m';z] (2(17;:) [E d.)}d(dy.

(L] Jf2

Arap OAAM#H KAaBC WYHAATM MHTETPAAHH HUHTErPasral,
MAACTUHKAHMHI IUAMHAPHK MYCTAXKAMAMTH Ael
ATAAYBYM KATTarMK OYAran

D= (Eh:’) / 12(1 - ,u!) DEATMARIIHN KHPHTCAK, Y XOAAR

?H[(W ) e att- (g - wew)lsd. 13)

TamKe Ky4AapPHHHT TIOTEHHHAA Ba KMHETHK
SHEPTHSAAPH MOC DaBHILAS KyHHAArMya aHHKAQHAAU:

1=~ fgwasay, 14
a0
ah
r=7 [ [y, (15)
: 00 .



6y epaa, ¢ - IIAGCTHHKAara TabCHP 3ITYBYHM TeKHUC
TAKCUMAAHTAEH CUPT IOKH, M - TTAACTHHKA MacCacH.

TyAa DOTeHLHMAA SHEPTHAHH, STHHY, KYPHAHIIK
AozumM OGVATAR FYHRIIMOHAAHK TOTMT yuvH (13) Gunan
{14) udoaaAAPHN XAAAAD KYIUHAD YUMRAMUS, ¥ XOAAR.

a it r

J= J !{?[(WJ + ”’}L’,]E +2(1- n]-(”ﬂ;{? - W;:W);f)] - (;W}dxdy. (16)

Arap (13) - {15) udoararapsu (4} ra KyHcax,
KyHUAAry QyHKIUMOHAAHH XOCHA KUAAMH3
'f'-_"b
/= f f l,f{g[(w: i) w21 ) (2 - !f!j;rw.;f)} - qW}dwa»dz. (17)
QYHKOUOBAA 3KCTPEMYMHE MABXXYAAUTHHHUHT
3apypay maprura acocas, {16} ®Ba (17)
PYHRIXOHAAAADHMHT BapPUHAUHAAAPUHM HOATE
TEHTAALITHPUE, I0NKA TAGCTUHKAHWHT STHAMIIH, XaMAA
KYHAAAAHT TeOpRHMINE XAaKHAATH Macararap ydyH
audhepernas TEHTAGMAAAD XAMAQ VAGPHMHT
" yerapaBri Ba OOLWIAQHFAY-YOTapABUM IHAPTAAPHHH
XOCHA KRAGMUAS. '

Xyaoca xuau® afrraHpa, MeXaHHKaHHHT
BapHalOH IPHHIMIIMIE &COCASHED, MalTHHACO3AMK Ba
KYPHAMII KOHCTPYKIMAANAGDHHUHT Xap XHA
MaCarAAAPUHE €HHII VYYH (PYHKUMOHAAAAD KYpHII
MYMKHH 3KaH. TyAa I[TOTRHHHAr JSHEPTH:
PYHKIHOHAAMHHUHAT 3KCTDEMYMHT3 aCoCARHTaH,
ASPOPMAUMAAGAHYEUIH XHCM MEXaHHMKACHHEHT
MACANAASPYHY QUANT YCYARBPH JHEPTETHK YOYARAD Aeh
OPUTHABAM.

3. OYHKIHOHAANAPHHHTI KAWHLIKOK, SrUAYBUAHANK

HA3APHACUHHHT BaPUaROH NPHHIKIN acOCHAA
KYPHANLUM.

MaTeprnasrapHuHr KAWHLUIKOK 3THAYBYAH .
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CYHAMPTHUAHK  KOBUAMSTH  MAlIHHACO3AUK
KOHCTPYRIHSAAPU 3AeMeHTAaPHHHHI AMHAMHKACHAZ
JKYAd XaM MyXMM YpHHLa 3ra. ¥ 9pKHH
TeOPAHUIIAAPEKRHT KYVYAM 3aMMARITYBHEE, XaMAQ
MaxOypu#n TefpaHUIIAAD AMOAHTYAAAADHMHHHT
Ce3nAAPAN AAPAXKaAd Macaryumra oAt Keaapu. Ly
cababpaH, MallMHACO3AHMK KOHCTPYRUHIAQPH
JACMEHTAAPUHHUHT AMHAMHUKABUM MAaCaAdAdPHUHH
MATEMATHK JKUXATAAH TYFPH MOAGAAAIITHRHILI, XaMAd
YAAPHH €UHLI YIVH caMapany yCYAAAPHN MIDAED YHKHLL
Kaba MyamMMOAdp MYXaHAMCAMK AMaAMBTHAATH 3HD
MYXPIM MyaMMOAAPAEH DUPH xucobAaHaAN.

KallMIIKOK, SrMAYBUAH MATERHAAAADAAH fACAAraH
MaILKHACO3ANK KOHCTPYKIMAAAPH 3ASMEHTAAPUHIHL
Xdp XMA AMHAMHKARHMU Ba KBA3MCTATHKABHM

MaCaAaAAPUHK eUHLI YUYyH BapHAIMOH NPHHIWIra
acocaanraw J, Oearm GumAaH OeATHAAHAAHIAH

(PYHKUMOHAAHH KMPUTAMH3Z. YHA KHDUTHIIAY XYAAH
MAGAA BTUAYBYAH TH3MMAAPAA ClDOﬁAaAaHHT_LI VIVH
KYPHATAH TYAa 2Heprus ¢yHKHHOHAAHIA yxmam
YCYAARH (POMAANGHAMMUS, SIHHHU:

a) KBA3MCTaTHKA XOAVAR

f) AMHAMHEABUH X0AAQ
7

Jy = [(U~v - T @)

[

By epparu V|, 1maprad paBMINAR, KaWHMIIKOK
HOTRHLHAAH Ae0 aTaraaH Ba ¥ KyHUAArHYa 834MAaAU
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V= J‘(G;a; +c;8y.+“ﬁ;y"fgw)d5= 3)

Oy epaa:

R*(;‘.} + tug)")!

£
Oy = ]
-

+

Ty =

. 2 .
=R s
T 2(1+) oy

Rf={Re-r)f(@dr
: 0

xXampa R(t] peaakcaliusa sAROCH Aeh IOPHTHAIAM,

Bupugus Mucoa cudarupa, TeKHC TAKCUMAAHTEH
10K TABCUPH OCTHAAMY KAHMIIKOR, STPAYEHAH TYCHHHUHT
KVHARAQHTr 3TUAKMIIY Ba TebpaHUlIM XAKHAATH
MAaCaABAAPHA Keatupamus, Arap Oy €paa xam 2-
KYIIFMYaAary KMAUHIaK (hapasaappii POMAANAECAK, -
V XOAAR, KYMUAATHAGDHU E3uur MmyMKHH O¥Aanm:

I ! /
v = (oleds = (ER W= [GR WG

0 ' o 0

Y6y (4) npoAaHH apBaa (1) ra , KEHHH 3¢a (2} ra
Ky#u0, 2-kyupMuaaara assaa (9) QPOPMyAdHNE, KeHHH
sca (9) Guaan (12) popMyrarapHH IBTHOODTE - OACAK,
MOC PaBUINAA, KAWMIIKOK 3rHAyBYaH TYCHHHHUHT
KYHAAAQHT 3TMAHIUM, XaMA& KYHABAAHD TeOpPAHHALIN
XAKHAATH MACAAAAAPTA MOC KeAyRuy PYHKITHOHAANGPHU
XOCUA KMAAMH3, SBHH:
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1 . .
Jr =[G Wi - R W) - qW Y, 15)
J _

' 1 0 pUp M 2
J = !JG[%(EWH - RWE) = W = W )asdt ()

IOkopuaark {5) Ba {6) QYHKUNOHAAMADHUHD
SKCTPEMYMId SPHUINHINMAGPHHUET 3apypUH IHAPTHAAH
dorparagub, MOC PABUMIAG KYHHAAru Iliaep
TEeHIABMAAAPUHH XOCHA KHMAAMH3!

G(1-RHYW? -q=0 (#)

XXXX

mW,+G(l-RHWS -q=0 (8)

HMRKUHYM MHCOA CHPATHAZ KAHHIIKOK
3TWAYBYAH TYTPH OVPUARAH ITAACTHHKAHWUHT KYHAAAAHT
3TUAMIIMA BAa KYHAQAAHTD TeOpaHMINM XaKMAAru
MAacCAAAAAPHHHT (PYHKIIHOHAAAAPY Ba yAapra moc
KEeAYBUYM JHAED TEHIAAMAAAPYHH KapaUMMHK3.

TYCHH y4yH KaHAal aMaarap OakapUAraf
OVAca, XyAAH YLIAaHAAH aMAAAAPHH KaMHUIIKOK
STMAYBYAH TYFPH TYPTOYDUYAKAU HAACTMHKA YVUVH XaMm
Harkapus, MAACTHHKAHMHT KYHAQAAHT STHAMIIY XaMAl
KYHAAASHT Te0DaHHIIUA XAKHAATM Macaiasap YuyH
KYHHAQTH MOC QYHKHUOHAANADHH XOCHA KHAAMU3:

atb .
el {%[{Wi? w2t wwyt - wewg) -
00
(MW - MW - 2M, W+ qW)ldxdy, ©)

‘it b

Iy = [J I I{%[(W W) 2l —u(WaT - Wlwg ]]—
o0 -

i
- tr " e " 1 n 2 (10]
- MW MW M W D qw | by,
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Oy epaa:
M: = GR(W + uw)y ).
M. =GR (WS + 100 ).
M_;F =(1—- )GR'W

K
G=h'/12(1-p7).
Bynapaas aca, (9) 6bunad (10) dyarIoHaAAApTa
MOC KeAYBUM DHAED TeHTAGMAAGDHHEH XOCHA
KHAQMHS!

G~ 1A =q, (i
mW"+ G(l—- ROAW =g, (12)
2y ol Y W
6Y EPAar A W - H/_\'_r_r_\' + 2%‘.\:1-}! + ijj,.

TabKUAAGLL AC3MMKH, KBAIWCTATHKA XAMAQ
AMHAMHKAHKHET MacanrdaAaPHAa HOKODPHUASTH
thyHKUMOHAAAGDPHH MHHUMHU3AUMAAALL YUVH YeKAH
IACMEHTAAP YCYAMHHHI KYAAQHHITE MOC paBHiIAd

KyHUAQTH MHTETPaA Ba HHTErPaA - audpdepeHnras
TEHIAAMAAAD THAMMAADHHYI €UHIITE OAHD KEASAH, ADHU

K(1-Ru(t) = 6(t), C(13)

Mu? + K(1- R"u(t) = F(1) (14)

By epaa, M - macca matpunack, K - MyCTaxKaMAMK
MaTpUITACHAKD.

HOxopuaaru (13) Omaad (14) rernraamaasap
TU3MMAAPHEM OepHAraH OOMAAHFMY ITapTAap GHAAH
DUPrarikaa SYMAMII YCYAAAPHHU 3ca 6M3 aBBAATH
Bobrappa ypraHraH 3pHK.
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4. MaTeMaTHK MOAEAAALITHPHUINHHAHL X03HMPra .

'~ 3aMO0H MYaMMOAAPH Ba MYXaHAUCAMK
KOHCTPYKIHSAAPDHHUHE HOITHAYBUYSH

saeMeHTAapnHN DX Maa xucobram yCcyAAapu.

Hacauit aepopmMaiMAaAaHyBIN KATTHK JICMAAD
MeXaHMKACHHVHI Ha3apHU Ba aMaAlM WYHAAMUIAADH
COXacHaa KeHuHIru HHAAADAR aHvYarvuHa
MyBadaxuaTAAPra 3pHUIIKUAAL. AeKuH, wy Guras
GMDAMKAQ, 3aMOHABMI TeXHBKAHHUHI PHBOXXM
MyHOocatary OHAGH BYIKYATA KeAYBYH MACAAAAAD XaMAa
MYXaHAMCAMK aMaAHETHAA KOMIIO3HT MATePHAAAPHMHT
KYAAGHMAULITY Kafuaap Ba OOLUKA OMHAAAD, OBP KaTop
SRHTH B& MyXHM, XaMAd KHPHE MyaMMOAAPHN KeATHPHE
- YUKAPAH.

- KefiMHIY HUAAADAGLH MAMMHA TapzKHMKOTAADHUEL
. XapaKTepAM TOMOHU LIYHAGH HOOPATKH, OKP TOMOHAAH,
. KAWMIIKOK 3THAYBYAHAWMK HA3APHACHMHHMHI acOoCHH
. MAacanrarapuHy eyunr GyAca, MKKMHYM TOMOHAAH,
aMAAMET YUYH MYXHM aXaMMITra 3ra OyATaH, Xamaa
TYPAH  XHA JKHCMAAPHHMHT  ¥3Aapura  Xoc
XYCYCHSATAAPUEM Ba Y3ap0 TRBECHPAAPHHU TYAA Xucolra
OAQAMIAH MACAAAAAPHUHT CaHN CE3WAADAK AGPAKAAA
KeHrauTHPHUUI BA YAAPHU TEKILEPHINAAH HOOPATAMD.

Bu3 Oy DaHAAQ, MareMaTHK MOASANALITHDHAL
xamaa IXMaa xucobaanr yeyarapn DOpacHpari,
GH3HHHD Ha3aPUMH3AZ, XAAH BTapauya YprasAMarar,
ACKAH HASAPHTHNAD PHBOKH Bd MYKAHAMCAHK
MYaMMOAAPUHHHET aMAAKH TAAKHKOTAAPH YIYH MYXHM
XHUCOOAAHTAH MAMUH HYHAAUUIAGPHUHRI aBPUMAA PUHH
Baéu sraMus.

1) Hacaulm gu3uKAN KAKMILKOK, 3rUAYBYAHAUK
HA3apUACHHUHT KYIIAQ0 MyaMMOAEPY XaA DTUATAH
Byacapa, ACKHH ¥ ¥aAd Y3MHUHT QyHAaMeHTas
aXaMMATHHM UYKOTraHwga HyR. Ma3kyp HaszapHs
PHBOKKMHHHI dCOCUMHA HYHAAMIUAAPUAAH aupHMAADU
KyHAHAArHAQpAAH UBOPAT: BYPYAKCHMOH KHPPaAap Ba
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KUPKAMAAPHH, KYYAGHMIUAAD TYTIAAHULIKEM Ba BOILIKA
XYCVCHATAAPHY V3UAA MYKACCAMAAHTHPTAH MYPARKA0
LUIAKAAArH COXAa BA KHCMAAD VIyH TEKHC Ba (A30BHH
MACAASARPHH €YML, KYUYCH3 CHHTYASD HHTETPaA Ba
uHTerpas-puhdepeias TeHIAAMAAGDHHHAT Xap XKHA
eyuAMIl Yeyarapn Ounan OUpPAMKAR, KaHHIUKOK
3rUAYBYAH TH2KBMAAPTA ACHP TYPFYHAMK Ha3apPUg CUHMHT
CTATUKE XaMpd AMHAMHEKA MACIAAAIPUHRY CUUIITHMHD
XdM TYPAH XHA YCYAAAPHHM DHBOMXAAHTHDWII;
Mypakkal LIaKAAaTH MeTaar Koaunarap Omaas Yaapo
TabCHPAE OYATraH KAHMIUKOK 3THAYBYAH JKHCMAAD
AHHUZOTPOIMRCHHY, XAMAS OHIKUHCAMMACAKHIHT Xap
XHA TEOMETPHACHHHK Xucobra oOAMIN, KOHTAKT
MaCaABAADPUHMHT TAAKVKHW; IOMOKA AEBOPAM XapP XHMA
KYPHAMAAGD 3AEMEHTA4PDHHMHr MAaxKOyAAaMITHUDHIL
MACAARALDH; KANHLLIKOK, STUAYBYAHAWK Ha3apUsICHHUAY
TYPAH XHAAATH CHHGpAAPHHE HQOAd STYBYH
MACAAAAAPHH MATeMATUK JKUXATAAH TYFpU
MOACGAABHITHDHIL, XaMAQ ¥ MACAAAAAPHMA eHMLUIHWHL
TYPAU XHA CAMaPaAK YCYAAAPHHI PHBOIRAAHTHDHIL

2} HOUYM3UMKAM KalHMUIKOK 3TMHAYBYAHAMK
HA3APMICUHUKHT TYDAR XHA MACAAAAAPHHM €UHLI YUYH
SIHTH CaMapaAM yCYAAAPHH sApaTuill 6opacuaary
TAAKHUKOT HIIAAPA KYHHAATHMAADAND: YeTapaAranTraHn
COXaArapaAaru TeKAH AehopMATIUAAAPDHUHET
AOKAAAQIITHPHAMIINEHM  HWHODATra OA2AUTaH
MACAASAAPHHUHAT €YHAHLL YCYAAQDPUHE HINAAD YUKHIL,
IrUAYBMAHAMK MOAYAMHUHI KuiiMaTaapy OuAaH ¥3apo
YAUOBAOLT OYAMG, KYYAAHHIIAAD XOAATHAAI KAHHNIIKOK
ArUAYBUAH THIUMAADHHHT TYPFYHAHK Ha3APHACKHU
HIIAAD YHMKHUL, HOMHM3MKAM KAWHWIUKOK 3THAYBUYAH
KOOHKAAD HA3ADUACHHMHI YETapaByH MACAAAAAPUHM
0eBOCHTa Y4 VAYOBAM KAHMIIKOK 3TUAYBYAHAMHK
HA38pUACHHHHI YerapasMi MacaAaaapH acoCHAR
KEATHPHU0 YMKAPHU Ba Y JKAPAaEHHH aCOCAAUI, XaMAA
VHHHY KYAAQHHUIO YerapacHHM AHHKAQI, KEeHl
TYPKYMAAQrd Yerapasyi MIAPTAAD YYYH KAMMITKOK
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SrUAyBYaH TIAACTUIKA Ba KOOUKAZD HAlaPHIACHUHUHT
vYerapaByil MacandrdpHHEM MATeMaTHK TAXAUA STHILI
(xycycaH, %ed KaHaKa TeoMeTPHK mIapTAapra
OVHCYHMAWAWTaH SpKUH TEOPAHUIIAK ITAACTHHKA Ba
:K‘GGHKAELp XaKHuparm Macananapmmr MaB}KY‘B,AI/IK
‘TeOpeMarapH); MYCTAXKaMAMK KWpPpaAapH OHAaH
.GUPUKTUPHATAH Ba KATTUK JKMCMAApD OGHAQH TyTall
GyAran KaMMIIKOK STHAYBYAH [AACTHHKE Ba KOOUKAAR
HaZapHACHHHAT HOHH3UKAK qerapa.aml'i
MACAASAAPHHHHT KYUPAWIIE. HOUA3UKAK KaMMILIKOK,
SIrMAYBHAHAHK HA3dpHACHHHHLD Ba aﬂHHKca. YHUEHT
aMarnéTaary TaTOUKAAPHHMHT OYHAAH KeWWHTH
PUBOXY, KYI >XHXATAAH, YAAPHH AHUKAOBUYH
MyHOcCaOarAapra KMpaaurasn QyyHKUMs Ba KOHCTaHTAAaD
XaKMAArKM TAXPUOABUH ax00opOTARPHHUHAT
MAaBXYAAUIUra, XamMaAa vy &rKu OoMKa MyaHsad
XoadTAapaard yiua MyHocalaraapHUHr Taskpulara
acocaaHu® TaHAanMAnrvra Goraukaup. LyHEHT yayh,
Ma3KyP HAZAPMSTHUHT JHT QCOCHH MacaAAAARHAAH BHPH,
KypcaTuarad ax00pPOTHH XOCHA KHMAMIIHKA TRBHMHH
STUAUTAH KeHI KaMpOBAHW, XaMpa OMpD MaKCap TOGMOH
wyrarrupurral ToxprbaBuit TAARHKOTARD THIHMHHY
VTRASHIIAZH HOOPATAHD.

3) MamuHaaap, KOHCTpYRUMSAap Ba
WHUIOOTAADHHHT YAYAMAAPY Ba OFUPAMKAAPHHHK
CAVARNTANET,  WHVMCERANE,  HAMID P RAPRRST
MYCTaXKAMANR XYCYCHUATAAPUTE KYHUAGANIAH TaAa0AaD
Guaan OWPrandkKaa MABXXYA MATEPHAAAADHUHT
XOCCAAaPHHN TYAd BA& MYTAHOCHO XWUCOOTa OABAMTAH
XgcoBAall YCYAAAPHHE APATHIN 3aPYPANIMHU TAK030
STAAUKH, yAAD 5Ca ¥3 HaRGaTHAR, TAAKUKOTUHAADHUHT
3pTAbOpuHER OHp XHHcAH ByaMarag KalHUIKOK
ATUAYBYAH JKUCMAGPTA ACUD MACAAAAADIa JKAA0 ITAAML

bup muucan GyaMaraH KAaHHIIKOK STHAYRYAH
JKECMAAQDP Ha3apHACHHUHT OVHAAH KeMHHIH PUBOKHTA
ACHD TAAKOKOTAAD XAKUAA CY3 IOPHTHAAP SKaH, 3HT
ABBAAO UIYHHU TabKHAAALL AQ3UMKH, Oy epaa
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KApanaanray MacaAarap, sbHH, KOI(PPHUMEHTAAPH
y3rapyBuM  XyCycHMP  XOCHAAAM  HHTerpaa-
AupdepeHar TeHrAAMAaAAp YYYE KYUHAQAHMIEH
yerapasyit Ba GOLIAAHFUY-9ETapaBHA Macarasapra
HucOarad anua Mypaxrkabaup. Ly 6oucAaH, X03upraya
eyHATAH MacCaAarap KOODPAMHATAAAD XKAMAA BAKTra
HucOaTaH aHMK BA €TapAKda Copad DOPAGHHIIAAIU
KaHHITKOK 3THMAYBYAH MOASAAADHHHI 3HT cOpAd
reOMeTPUK LIaKAAGTH SKHCMAADHTATHHE TAAAAYKAMAMD.
Y16y HaszapuaHUHT OOII MacasardpuaaH sHa Oupu -
eTapaArua yMyMull OnpaxuHcad Gyamaran xoccaaapra
ra KabWIIKOK 3THAYBYaH >KHUCMAAPHHHT Xap XUA
crHpPAAPra MaHCYD OYATaH MacardArap¥HK SHWILHAHT
YMYMHH caMapaAld YCYAAAPHHH HIIAAD YHKRM
xucotranaau, HIVHUHIASK, SKUCMAAPHMHT SHPIKIHCAL
O¥aMarad KaWHIUKOK ISTHAYBUYAHAUK XYCYCHITAAPH
GuAaH TAIIKKM MAVAOHAAD MABKYAAUTHM [NAPTASHTAR
TYPKYM MACEAAAAPHH eUMILHMHI XAP XHA YCYAARPHHU
APATHU AAPKOP.

Xycycan, Xapopar yaraprafgpAa MaT€PHAAHHHT
UCCHKAMK (PU3NKACH, XaMAA KAHHUIIKOK STHAYBUAHAMK
XYCYCHATAAPVHMHD Y3rapuIuuHK XUcoOra OAapMras
TEPMOKAHHUIKOK STHAVBYAHAHK MAaCararapuHUHT
SUMANLI YCYAAGPUHA HNIAGD UMKUIL AO3UM.

4) KaMUIIKOK STHUAYBUAH MaTEPHAAAAH SCAATaH
IONKAE ABBOPAM Xap XHA KOHCTDYKIUIAQD
3AEMEHTAAPDUHUHT Hasapuacupa o0and OOpHAAEITaH
haor MAMKM TAAKMKOTAAPIA KAPAMACARH, XaAH ¥ epaa
XaA KUAHHMAaraH MyamMMoaAap TasafirpHa, Macaaam:
MAACTHHKA Ba KOOUKAADHUHI HOUM3UKAN KAHWINKOK
STUAYBYAHAMK HA3APHACHHWHT MACAABAAPHHM @UHIL
YCYAAADHHI MUTAA0 THKHIL KYUIAAD, XAMAR XaPOPaTAAp
TABLCUPH OCTUAA OYAKD, Y3rapyBUaH KATTHKAMKKAE 3ra
DYAraH romika ACBOPAY KAHUIIKOK 3THAYBYAH CTepRsKeH,
[IAACTHHKE Ba XO0DUKAADHH XHCOOAAIIHHAHI CAMAPAAL
YCYAAAPHHH SPATHIL; XAM THPKHITAADR EpAaMHAA
CYCAITTUPHATAH KOOHKAAPHH, XaM AOKAA IOK TAbCHPU
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ocTHAE OFAaran KOOMKAAPHU XMCOCAAQIUIHMHI aMarvi
JKUXATAAH KyAdW YCYAAAPHHM HINDAaD YUKW
KAaUHIIKOK STHAYBYAH MATEPHUAAAAH SCAATAH Ba
MUHUMAA OFUPAHKAA OVAraH IONKA ASBODAU
KOHCTPYKLIHMANAD XU COSMHHHT 3HT MaKOVA YCYAAAPHHE
nInAad YUKMIIL, KAHMIIKOK 3TWAYBYaH TU3HMAAPHHHT
HOUM3HKAN TeOpaHMIHAAPMHMHT KBA3KCTATHKABHH,
XamMApa AMHAMUWKABUN TYDFYHAHKAQPUHM HYKOTHII
Ha3apUACUMHWHT OYHAGH KeANHIY PUBOXAAHUIIY Kabn
MYyaMMOAAPAHD.

Xuama-xur MATEPHUAAAED aedo-
PMAIUAAAHHUIMHYHT AMHAMHKAEMH XAPaséHAQPHHH
MaTeMaTUK udoraram Oopacupa, XaMpa HACAUHA
KaMMITKOK OTHAYBYAHAMK Ha3apHACH COXacHAAE,
TAAKHKOTUHAAPHWAHTI OAAMAQ KEHTI HMEKOHHATALP
MAaBKYA. AeKWH, DY PMKOHMATAADHM aMaAra OLIUpuuT
MyTaHOCHG METEeMATHK arnapar Wykaury cababau amua
Kuiud, IIyHuHr YUyH XaM, MarepHaAHHHI XaKHKHE
MEXaHHMK XOCCAAAPHHM MaTeMaTHK H(OAd 3TapHrax
PAUHMOHAA MOACAAGPHY ApavtHLl, XaMA2 HACAUH
KAHMUIKOK, 3TMAYBYaHAUK HA3QPUACHHUWHT Xap XHA
AMHAMUKABMH MACAAGNGPUMHH BYMIN YUYH MyTaHockHO
XMCODASIIT AATODUTMAADHHN VIIAAD YHKWIT Kabu
Macarasdp KaMUIKOK STHAYBUAHAMK HASAPHACHHHHT
*BUT MYXHM MaCararapPHAAH XUCOOAHAAH,
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1-5OB. MATEMATWK MOAEANAIITUPULI BA
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