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KHUPHII

MabnymMkn, MamilakaTUMU3 €0 aBJOJWHM  JKUCMOHAH  COFJIOM,
UHTEIJICKTyall pUBOXKJIAHTAH, MYCTaKWil (QUKpIaiaurad, KaTbuil xactuid
no3uuuAra sra, Batanra conuk KwimO TapOusiiaml, JAEMOKPATHK HCIOXOTJIapHU
YyKypJalITUPUII Ba (YKApOJIMUK >KaMUSTHHH PUBOXKIAHTUPHUIN KapaCHHIA
yIapHUHT KTEMOMH daommruan ommpum 2017-2021 #unnapna Y36ekucton
PecnnyOnukacuHyu pUBOXJIAHTUPHUIIHUHT OeITa YCTyBOp HWyHanmumu Oyinda
“xapakatiap cTpaTerusicu’’1a MyxuM Bazudanap cudaruaa oenrmnad oepuiras.

bunoGapun, xap Oup AaBiaT Ba KaMHUAT PaBHAKU €11 aBJIOJHUHI KaMOJIOTH,
WHTWINIIN, [IKoaTH Owinad y3Buil O6ormuk. llly mabHOma, ropTumusna naBiat
OIO/DKETH/IaH WXXTUMOMH coXara, >KymJaJaH, TabJIUM TH3UMH HCIOXOTJIapura
nyHantupuna€Tran capMmosuiap MyHTa3zaM om0 OopaéTraHu, TabJIUM COXacHaaru
KOHYHJIAp Ba JaBJiaT JacTypJiapy Joupacuia I0KOpHU Mallakaiu Kaapiap Talépiaii,
uiM-(haH Ba UILIA0 YUKAPUIIIHUHT caMapajid WHTETpalUsUIalllyBUHU TabMHUHIIAII,
ENUIapHU MUJUIANA Ba YMYMUHCOHUH KaJpHUsATIap pyxXuaa TapOusIaniiek a0713apo
Bazudanap MmyBappakusaTIv OakapuiIaéTraHu aloXuia ybTUPOdra MOITUKAUP.

V36ekncron PecnyOnukacu IlpesuneHTHHUHT «Onuidi TabIUM TU3UMHUHU
sHalla PUBOXKIAHTUPUII YOpPA-TAAOUpPIAPU TYFPUCHAANTH KapoOpu Y3IYKCHU3
TabJUM TU3UMHUHU PHUBOXKJIAHTUPUIL, MaMJIAKATUMU3HUHT HW3UYWJ PUBOKIAHUO
O0opaéTran MKTUCOAUETHHHN IOKOPY MallaKalld KajpJiap OWIaH TabMHHIAII, Oapya
XyIyajJap Ba TApMOKJIApPHU CTPATETUK >KUXATJAH KOMIUIEKC PHUBOKIAHTUPHIIL
MacajajapuHyd Xajdl KWWl Oopacuja OJIMM TabjUM THU3UMU MINTUPOKUHU
KEHTaWTUPUII HYIUIard ssHa OUp MyXUM amaiuit kagam oymmam [1].

Ymby kapopaa kypa, KyWuaarwiap —OJUA  TabIUM  TU3UMUHU
PUBOKIIAHTUPUIITHUHT SHT MyXUM Bazudanapu 5TuO OeNnTHiIanIu:

Xap Oup oNMil TabIMM Myaccacach TOMOHHUIAH XOPWIKIATH €TaK4M TYpIOII
WIMHUK-TABJIMM Myaccacajlapd XaMKOPJIMK ajlOKaJapuHU WyJra KyWull, VKYyB
JKapa€HUra Xajgkapo TablUM CTaHJapTJIapura acocjlaHraH »3HI 3aMOHaBUU

NeAaroruk TCXHOJOrusaiaap, TabJIUM AACTypJdapu Ba yKYB-MeTOHHK MaTCpUuaJllIapHU
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KEeHI' JKOpUU OTHILI, WIMHUN-TIEIaroruk (HaosusaTra IOKOpUM Mallakalld 4YeT Ol
YKUTYBUMJIApY Ba OJTUMIIAPUHU Kaji0 ITHIIL

OIMI  TabJIUM MyaccacaJlapuJard HUXTHCOCIMK  HYHaIunuiapu Ba
MYyTaxaCCUCIUKIApHU XyIyajgap Ba coxamap OVitmua oxopuil 3THiIaéTran
JACTypJIApHUHT Tajad Ba 3XTUEXKIAPU, UKTUCOIUET TapMOKJIApHU Ba XyyAJapHU
KOMIUIEKC TapakKuid OSTTUPHUII HMCTUKOOJUIapMHM HMHOOATra oOJraH XoJjjaa
ONTUMAJIAIITHPHULL;

SIHTH aBJIOJ] YKYB KYJUIAaHMaJJapUHU SPATHIL B OJIUM TabIUM TU3UMHUIa KEHT
TaTOUK STHUILI, SHT STHI'M XOPWKUN aJaOUETIapHU COTUO OJIMII Ba Tap>KUMa KUJIHILL

MeJaror KajapJiapHUHT KacO Majakacu Ba MaxXOpAaTWHHU MYHTa3aM OLIUPHO
oopuil, Megaror Ba WIMHM XOAMMIIAPHUHI CTaXHUPOBKAJAH YTHUILIMHU WYira
KYHUII, OJIMA TabjiuM Myaccacasapu OutupyBumnapuaun PhD nactypu Ba
XOpPMKHUI MarucTparypa JacTypiiapy acocuaa YKUTHILL;

OJIMI TabJIUM MyacCacCaJIapUHUHI MJIMHUH CaJOXUATHHM MyCTaxKamulall,
OJIMA TabUM THU3UMHUJA WIMHM TAAKUKOTIAPHU $IHAJAa PUBOXIAHTHPUIL,
npodeccop-YKuTyBUMIap TAPKUOUMHUHT WIMHA (DaonmusiTh camapaaopiIuruHu
OLLIMPUI, UKTUAOPIU Tajaba-€uuiapHu WAMUN (aonusT OWiaH IIyFyJUIAHUINTa
»KaJIO DTHIII,

Tanaba-€lUIapHUHT  KajiOW Ba OHIMra MWJUIMH HCTUKJION  FOSCHHH,
XAJIKUMU3HUHT IOKCaK MabHAaBUSATH Ba MHCOHNAPBAPJIMK aHbaHaJapura cajaokat
TYWFyCUHH YyKyp CUHTAMpUII, €T Ba OeroHa Oyiran rosuiapra HucOaTaH yiapja
MycTaxkaM UMMYHUTET Ba TAHKUIUNA MyHOCA0AaTHU IAKJUTAHTUPULL;

OJIUM TaBJIUM Myaccacajapy MOJIUI-TeXHUKA 0a3aCUHU yJIapHUHT VKYB Ba
WwiMHii-1abopartopuss  OMHOJNAPUHM, CHOPT  HWHIIOOTIApU Ba  MXKTUMOMIA-
MYXaHJIUCIUK  UH(QpaTy3wIMalapuHd  Kypull, KanouTal TabMHUpJall  Ba
PEKOHCTPYKIMS KWIMII OpKaJly SHaJa MyCTaxKamJiall, 3aMOHaBUN WIM-(aH
COXQJIApUHHUHT YCTYyBOp HYHanmunuiapu Oyinua YKyB-uIMuUM sabopaTopusiiap
0a3zacrHM 3aMOHaBUI ac000-ycKyHanap OujlaH TabMHHJIAILL,

ONUi TabJIUM MyaccacaJlapuHM 3aMOHaBHI  axO0OpOT-KOMMYHUKAaLUs

TEXHOJIOTHUSJIApU BOCUTAJIapyu OWJIaH TabMUHJANI, Tajadayiap, YKUTYBUM Ba €Il
3)



TaIKUKOTUYMIIAPHUHT JKaXOHAArd WIFOP TabJIMM pECypciapu, WIMHN anabuétiap
Ba MabiyMmotTiap Oazacu OVilMua 3JEKTPOH KaTajorjiapra KHUpUIl UMKOHHUSTHHU
KEHIAUTUPHILL.

Kapopna Oenrunanran BasudalapHUHT caMapaid CUUMHHU  TYIUK
TabMUHJIAII MaKCaIua OJIUMA TabJIUM JlapakacHU cu(at KUXaTUaH OIIUPHUII Ba
TyOJlaH TaKOMUJUIAIITUPHUIN, OJHM TabIUM Myaccacajllapy MOJJIUNA-TEXHUKA
0a3zacMHM MycCTaxKamulalll Ba MOJIEPHU3ALMS KWIHIL, YJapHU 3aMOHAaBUH YKYB-
WIMUN  Jaboparopusuiapu, axOopOT-KOMMYHUKAIMS TEXHOJIOTHsUIApU OuliaH
kuxosznam  Makcaauna Omuid  tabauM  TtisumuHuM - 2017-2021  kwunnmapra
MYJDKaJUTAaHTaH KOMILIEKC PUBOIIAHTUPHUII 1aCTYPH TACIUKIIAH U,

FOxopunarmnapra acocaH Xxyjgoca KWIMO aWTUII MYMKHHKHA, Ma3Kyp
MarucTpjiMK JHCCEpTAlUACH XaM oKopuaa Oenruiabd Oepuirad BazuQanapHu
Oaxapumgaru Oup ypuHUII OYnuO, yHAa kKacp TtaptuOnu auddepeHual
TEHIJIaMaJIap y4yyH OOIUIaHFUY Ba 4YerapaBuil MIapTiad Macajainap Oyinuya oiud
OopuiraH WIMUN TaaKUKOTIap 0a€H KUJIUHTaH.

MaB3yHHHT H0J13apOJIHUTH. Masbirymky, KEHHHTU BaKTJIapaa
muddepeHnran TEHIrJIaMajlap y4YyH HOJIOKAJ IHApTJIM Macajajap KyHuin Ba
ypranumira KH3WUKHUII OpPTMOKJIA. bByHHM HoMokan wmacanaJapHUHT (usuka,
MeXaHuKa, MaTeMaTUK Ouojorus, ToMorpadus Ba Oomika danmap MacajialapuHu
TaJKUK Kuidiga goigananwiuimm [2] ownan xaM, nuddepeHiuan TeHriamanap
HA3apUACH TapaKKUETH WYKW DXTUEKWHUHT HATWXKAcu cudaraa XaMm H30XJIall
MYMKUH.

Iy maifitraya wuHTerpo-guddepeHuran TeHrlaMaiap Y4YyH acocaH
yerapaBui Macajlajlap ypraHwirad. by MarucTtpiauk auccepTauuscuia LIyHIAu
TEHIJIAaMaJIap Y4yH uYerapaBuil IIapTJIM Macanajiap OwiaH Oup KaTtopla MHTEerpail
mapTJIk Macaiaiap XxaM YpraHuiras.

Tagkukor o00beKTM Ba MpPeAMETHHUHI Oearuwaanumu. HHTterpo-

muddepennran TeHraaMmaniap Ba yjaapra KyHuiaran Macananiap.



TaakukoTHUHT Makcaa Ba Basudagapu. Huarterpo-auddepeniuan
TEHIJIAaMajap Y4YyH Macajlajlap KyWHII Ba KyWWIraH wmacajajap €YMMHUHUHT
MaB)KYJIUTH Ba STOHAJIMTUHU UCOOTIIAII.

TagKUKOTHUHT WJIMHA SIHTUJIMTH. Y1IOy MaruCTpiuK JUCCEPTALMICUIA
OJIMHTaH WIMHI HaTWXallap Oapyacu siHTU. YJap KaThbUi MaTeMaTUK MyJioXas3aiap
épraMujia uCOOTIAHTaH.

TagKMKOTHUHI acocu Mmacajgajgapu Ba  (¢apaszaapu. Haterpo-
muddepeHnran TeHrliaMagiap yuyH JIOKal Ba HOJIOKAJ Macajiajap KYHWIMIIWHA
Vprauumi, OyHAall MacajlaJapHU EUYUIIHUHT YCYJUIapUHU WIUIA0 YUKUILIL Ba
KYWWJITaH MacaJlaJIapHUHT OUp KUMMaTIM SUMJIMIIIUHY UCOOTIIaII.

Mag3y Oyiinua Kuckada anaduéraap rtaxaumaum. Hosokan maptim
MacaJlaJlapHUHT OUp TypH MHTErpaji mapmiv Macananapaup. VHTerpan mapmim
macananap pnactiad JDk.KanHon [3] TOMOHHMIAH WMKKHHYH TapTHONIM HWKKH
Y3rapyBUMIIM XyCyCHI XOCHJIaIN Mapa0oJIuK TUIAArd TeHIJIaMa Y4yH KYHirad Ba
Vpranwiran OYynau0, KeWMHYIMK OyHAAll ImapTid Macaiajiap, SJUIMITUK,
rurnepOOJMK Ba apajall TUIAArd TeHrJIaManap ydyH (Macaiad, [4] ra kapaHdr),
XO3Upru mnautaa sca oamuid auddepeHman TeHIVIaManiap y4YyH xaM OaéH
KAJIMHMOKAAa Ba ypranwimoknaa [5]. Opauii nuddepeHnnan TeHrIaManap ydyH
Macajga KyHuIIia WHTErpai ImapTiap OUpPUHYM Ba WKKWHYU Typaa OVymanu.
Jactnal Kyiunrad Macajla €4MMUHUHT SITOHAJTUTUHYA SKCTPEMYM MPUHIUITN OWIIaH
ucOoTnamnaa 2-Typ MHTErpaji mapTiap Kyjiad, OMpuHYN Typ WHTErpajl Iapriap
3ca HOKynai ae0 xucoOsanap 31au. Jlekun [5] ma OupuHYM Typ MHTETrpall Imapt
OwnaH KyWwiraH macaja €4YMMUHUHT STOHAJIMTUHU SKCTPEMYM MPUHIMIN OWJIaH
UCOOTIAIIHUHT OUp yCcynu 0aéH KUIMH/IH.

TagkukoTaa KY/UIAHWITAaH METOJAMKAHMHI  KHCKaya TaBcU(H.
Kyiiunran macananapHy TaJKUK KWJIUIIA UHTErpo-nuddepeHuan TeHriamaiap
y4yH JIOKaJl Ba HOJIOKan Mmacamanap, beccen ¢dyHkumsuiap Ba Kacp TapTuOIU
muddepeHninan Ba HMHTErpal oOMeparoyiap Ha3apusiCH, HUHTErpajl TEeHrjamaiap

Ha3apHsCHIaH KeHT (poiganaHuiIraH.



TaagkMKOT HATHXKAJAPMHUHI Ha3apuil Ba amajuii axamusaTH. YOy
MarucTpjMK JAHCCEepTalMsACHIa OJMHIaH WIMHA HaTH)Kajlap acocaH Ha3zapui
axamusaTra osra. Jlekun ynmapjaaH aumcceprauusana ypraHwiraH auddepeHiual
TEHIJIaMaJlapra KeJITUPWIAJAWraH OWOJIOTHK >Kapa€HJapHU TaAKUK KWJIMILIIA
doialaHUIUIIN MYMKHUH.

Juccepranusi TAPKMOMHHUHI KHCKaya TaBcupu. YOy Maructpiuk
nucceptanusicu “Uurterpo-auddepeHiman TeHrIaMaiap y9yH WHTETpa MaTpid
Macajanap”’ maB3ycura OarunuiaHral O0ynmb, Kupuil KUcMH, yutra 000, YH yuTa
naparpad, xyjoca Ba (oiiiananuiran agaduériap pynxatuaan noopar.

JluccepTalMsiHUHT KMPHII KUCMHUJIa TaJKUKOT MaB3yCHUHHMHI J10J13apOJUru
Ba YHHUHI YPraHWITaHJIMK Japaxkacu Oatadcun O0aéH KUIMHUO, TaJAKUKOTHUHT
MakcaJ Ba Bazudanapu KypcaTud YTUITaH.

HuccepranustHUHT  OupuHYd  000M  “VIKkMHYM  TapTUOIM  WHTErpo-
muddepeHnran TEHrIaManap y4yH WMKKW HYKTajdud dYerapaBuili macananap” ae0
HOMJIAHUO, y yuTa maparpadaan ubopataup. YHIa MaB3yHU €PUTHUIL YUYH 3apyp
Oynran acocuil Ba EpaamMuu TyIIyHYanIap KEJITUPUIITAH XaMja MaBXyM apryMEHTIIN
beccen pyHKIUACHHU ¥3 MUUra OJyBUM MHTErpall OlepaTop KaTHAIIraH y3rapmac
KOO PUIMEHTIN TEHTJIaMa yYyH WMKKM HYKTaJIW 4YerapaBWil Macajia, MHTErpal
oreparopiap  WUFUHAWCH  KAaTHAIITAaH  WKKWUHYMA  TapTUONM  y3rapmac
KOA(Q(PUIMEHTIM TEHIJIaMa Y4YyH UKKUH HYKTaJIH yerapaBuid  Macajajiap
KEJITUPUIITAH Ba YpraHWITaH.

JuccepTalMsiHUHT MKKMHYM  000M  “VIKkuHUM TapTUOAM  MHTErpo-
nuddepennpan TeHramanap ydyH OMpUHYM Typ MHTErpaj IapTiu Macanaiap”
ne6 HomJanTad 0yu0, eTTuta naparpadaad ndbopar.

bupunun mnaparpagppa OuHOMHMAN  WUFUHIWIM HWHTErpajg oONepaTrop

KaTHaIlTraH
y'(X) +a(X)y'(X) + B(X)y(X) + y(x)f(a +xt)"y(t) dt=f(x), O<x<l (2.1)

TEHTJIaMa YYyH KyHuaaru OMpuHYH Typ UHTErpall MIapTiid Macajia YpraHuiras:



I, macana. (2.1) rearnamanunr [0,1] cermeHTAa aHUKIIaHTaH, y3IIyKCH3 Ba

KyMHIard mapTiapHd KAHOATIIAHTUPYBYH €4UMU TOIMJICHH:
1
y(O) = k11 J.y(X)dX = kzi (22)
0

Oy epna k; Ba k,- Oepuiran Xakukuii conap.
Kyiinnran macana Oup KMAMATIN SUMIUIIHHN HCOOTIAMIA KyHHaarn NKKU

aeMMaaad dhoiganaHuIIN.

2.1-nemma. Aeap Y(X) ¢yuxyus [0,1] ceemenmoa ysnyxcuz 6y1uo,

E[y(x)dx:O (2.3)

MEHSAUKHU KAHOAMIAHMUPCA, [0,1] ceemenmoa wiynoar & COH MONUNAOUKU,
y(&) =0 menenux ypunmu 6ynaou.
2.2-nemma. Adzap a>0, a(X),y(X)eC0,%x], 7(%)<0, »'(x)=0,

@/ 2)a'(x)—pB(x)=0, xe [O, XO] MeH2CU3UKIap basxcapuica, y Xou0a

y"(x)+a(x)y'(x)+,B(x)y(x)+y(x)j(a+ xt)"y(t)dt=0, xe(0,%); (2.4)

y(0)=0,  y(x)=0 (2.5)

macana hakam mpusuan evumea 3ea 6yiaou.

I, macana Oyiin4a OJIMHIaH HATHXKA TeOpeMa IaKJInaa UoJalaHraH.
2.1-teopema. Aeap o(X),7(X)€C0,4] 6ymu6, a>0, y(x)<0, »'(x)=0,
@/2)a'(x)—p(x)=0, xe [0,1] MeHeCU3UKIap  oaxcapuica,  Kyuuieaw

MACANAHUHE e4UMU MABIHCYO 84 S20HA OYAAOU.

Hxkxunum naparpadaa
y'(x)+a(x)y'(x)+ () y(x) + 7(X)T yJ[A(x-t)dt=f(x), 0<x<l (2.16)

TEHIJIaMa y4yH KyMuJaru Macajia ypraHuiraH:

I, macana. (2.16) tenrnamanunr [0,1] cerMeHTa aHUKIAHTaH, Y3IIyKCH3
Ba (2.2) mapTiapHu KaHOATJIAHTHPYBYU CUUMH TOITHJICHH.
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I, macama Oyiimua Hatwxkanap 2.1-neMMa Ba KyHuaara JeMMaaaH
doitmanann® oIuHTaH.
2.3-nemma.  Aeap a(x),7(x) e C'[0,x,]; 7(%,) <0, 7'(x) =0,

@Q/2)a'(x)—pL(x)=0, xe [O, XO] MeH2CU3IUKIAp baxcapuica, y Xo10a

y () + () y'(x) + B(x)y(x) + 7(X)i yJ[A(x-1)]dt=0, xe(0,%); (2.17)

menenamanune (2.5) ueeapasuii wapmiapuu KaHOAMIAHMUPYSUU eHUMU MPUBUAT
@dyukyusoan ubopam.

I, Macana Oyiinua Kyluaaru TeopeMaiap YpuHiIH.

2.2-Teopema. Adeap  a(X),y(X)eC0,]] 6&ym6 y(x)<0, y'(x)=0,
@/ 2)ax'(X)—p(X) =0, xe [0,1] MEeH2CUZUKAAp Oadicapuica, KyUuuiean macana
oummaoan Opmux euumea 32a OYImManou.

2.3-Teopema. Aecap 2.2-meopema wapmaapu eéa f(X)eC[0,1] wapm
oaxcapunca, ||, macananune ewumu maedncyo 6ynaou.

Y4unun naparpagaa

y"() +a(x)y'(x) + By (X) +7(X) Dy, y(t)=0, x<(0,1), (2.26)

TEHTJIaMa YIyH KyHugara OMpUHYH Typ WHTETpaJl IIApTIA Macajia YpraHuiraH:

I, macana. (2.26) tenrnamanusr [0,1] cerMeHTna aHMKIAHTaH, Y3TyKCH3

Ba (2.2) mapTiapHu KaHOATJIAHTUPYBYH €YMMH TOTTUJICHH.

Il, macama OVyitmua Hartmwxkamap 2.1-neMMma Ba KyHugaru JemMmaiaH
doitnanannb oMMHTaH.
2.4-1eMma. Azap a(x),7(x) e C'[0,x,]; 7(%,) <0, 7'(x)=0,

@/ 2)x'(x)—p(x) =0, xe [O, XO] wapmaap baxcapuica,

y () +a(x)y'(x) + S(x)y(x) + 7/(X)T y®(x-t)"dt=0, xe(0,x)); (2.27)

menenamanune (2.5) uecapasuii wapmiapuu KaHOAMIAHMUPYSUU eHUMU MPUBUAT
@dyukyusoan ubopam.

I, macana Oyiinua Kyinaaru reopemanap YpuHiIH.
10



2.4-teopema.  Acap  a(X),y(x) eC'0,1]; 7(X) <0, 7'(x) >0,
@/ 2)ax'(x)—pB(X) =0, xe [0,1] MeH2CU3UKIAp badcapuica, Kyuuiean macana
oummaoan Opmux euyumea 32a OYIMauou.

2.5-Tteopema. Acap 2.4-meopema wapmnapu ea f(X)eC[0,1] wapm
oascapunca, |, macaranune evumu masdncyo o6ynraou.

Typrunuu naparpadaa
y' () +ay'(x)+ By(x) + 7} yO I [A(x-tldt=f(x),  xe(01), (2.36)

TEHIJIaMa yuyH KyWuJard OMpUHYH Typ MHTErpall MapTJId Macaya ypraHuirad, Oy
epna a, 3,y - y3rapmac CoHap.
I, macana. (2.36) tenrnamanunr [0,1] cermeHTna aHUKIAHTaH, Y3ITyKCH3

Ba (2.2) mapTiapHu KaHOATJIAHTUPYBYHM €UYMMH TOITUJICHH.

I, Macanana Kyiinaaru ieMmMmana QoiiganaHuiras.
2.5-1emma. Aeap <0, y<0, 0<|A|<(1/4)[{Ja’ -8B —«a] 6ynca,
y"(x) +ay'(x)+ BY() + 7] yO) L,[A(x-1)] dt=0, xe(0,%,); (2.37)
0

menenamanune (2.5) ueeapasuii wapmiapuu KaHOAMAAHMUPYSUU eHUMU MPUBUAT
@dyukyusoan ubopam.

I, macana Oyiinua Kyiuaaru teopemanap YpuHIN 3KaHIUTYH UCOOTIaHTaH.

2.6-teopema. Aecap 2.5-1emmanune wapmiapu oadxcapuica, Kyuuieau

macana bummaoan opmux edumed 22a OYIMauou.
2.7-teopema. Aecap 2.6-meopema wapmaapu ea f (X) eC[0,1] wapm
oascapunca, 1, macanranune evumu maeodncyo o6yraou.

bemmnuu naparpagaa

Y'(X) +a(x)y'(X) + B(X)y(X) +
7(X)Tch(x + t)J_s[i(x -t)]y(®)dt = f(x), 0<x<1 (2.47)

TEHIJIaMa YYyH KyWuJiaru OMpUHYY Typ UHTErpaj MAPTIU Macalla YpraHuiraH:
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I, macana. (2.47) tenrnamanunr [0,1] cermeHTna aHUKIAHTaH, Y3IyKCH3

Ba (2.2) mapTiapHu KaHOATIAHTUPYBYH C€UYMMH TOITUJICHH.

I, macana Oyiinua Kyliuaaru HaTu>Kajaap OJMHTaH.
2.6-1emma. Arap  a(x),7(x)eC'[0,%],  B(x)eC[0,%],7(%,) <0,
7'(x)>0, 1/2)a'(x)-p(x)>0, xe [O, XO] nrapTiap 6axapurca,
y' () +a(X)y'(x) + B(X)y(x) +

+y(x)Tch(x +t)J_s[l(x —t)]y(t)dt=0, 0<x<1, (2.48)

menenamanune (2.5) ueeapasuii wapmiapuu KaHOAMIAHMUPYSUU eHUMU MPUBUAT

@dyukyusoan ubopam.

2.8-teopema. Aeap a(x),y(x)eC'[0,1], B(x)eC[0,], y(x)<0, ¥'(x)=0,
Q/2)a’'(x)— p(x) =0, xe [0,1] MeH2CU3IUKIap badxcapuica, Kyuunieaw macand
oummaoan Opmux euumea 32a OYImManou.

2.9-teopema. Aecap 2.8-meopema wapmnapu ea f (X) €C[0,1] wapm
oaoxcapunca, |l macananune ewumu masorcyo 6yaaou.

Ouarunum naparpagaa
y”(x)+a(x)y’(x)+b(x)y(x)+c(x)I(x—t)_“I_m[ﬂ(x+t)]y(t)dt: f(x) (2.57)

TEHIJIaMa YYyH KyWuJ1aru OMpUHYM Typ UHTErpaj MapTiIu Macalla ypraHuiras:

Il, macana. (2.57) TeHryIamMaHWHT [0,1] CEerMEHT/Ia aHUKJIaHTaH, Y3JIYKCHU3

Ba (2.2) mapTiapHyu KaHOATIAHTUPYBUM €YMMU TOTHJICHH.

I, macana Oyiinua Kyluaara HaTu>Kajaap OJMHTaH.
2.10-reopema. Azap a(x),c(x)eC'[0,1], c(x)e[0,1] c(x)<0, c'(x)=0,
@/2)a'(x)—b(x)>0, xe [O,l] meHeCU3IUKIap oadxcapuica, Kyuuiean mMacaid

oummaoan opmuk edumea 32a OYIManou.

2.11-teopema. Aeap 2.10-meopema wapmnapu ea f (X) eC[0,1] wapm
oascapunca, |l macananune evumu masdncyo o6yraou.
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Errunum naparpagaa

Y'(x)+a(x)y'(x)+B(x)y(x) +
+7(><)j(X—t)‘a ch[A(x-t)]y(t)dt=f(x), 0<x<1l  (2.67)

TEHIJIaMa YYyH KyWuJiaru OMpUHYY Typ UHTErpaj MapTiu Macalla ypraHuiras:

I, macama. (2.67) TeHIIIaMaHUHT [O,l] OpaJIMK/JAa aHUKJIAHTaH, Y3JIyKCU3

Ba (2.2) mapTiapHyu KAaHOATJAHTUPYBUM €YMMU TOIHJICHH.

I, macana Oyiinua Kyluaaru HaTvu>Kajaap OJMHTaH.
2.8-1eMma. Azap a(x), 7(x), €C[0,%], (1/2)a'(x)—B(x)=0,
_e Mk < }/(X) <0, xe [O, XO] oyica,

y'(X)+a(X)y (x)+ A()y(x)+
+r(x) [ (x=t) *ch[A(x—1) ]y()dt =0, xe(0,%,) 2.68)

menenamanune (2.5) ueeapasuii wapmiapuu KaHOAMAAHMUPYSUU eHUMU MPUBUAT

@dyukyusoan ubopam.

2.12-teopema. Aeap  a(x), y(x)eC'[01], »(x)<0, ¥'(x)=0,
@/ 2)a’'(x)— p(x)=>0, xe [0,1] MeH2CU3IUKAAp baxcapuica, Kyuuieaw macand
oummaoan Opmux euumea 32a OYImManou.

2.13-teopema. Aecap 2.12-meopema wapmaapu sa f(X)eC[0,1] wapm
oaxcapunca, |, macananune euumu maeodicyo ea sacouna 6yaaou.

HucceprauustHUHT  yuyuH4Yd 000M  “MkkuHuM  TapTHOIM  UHTErpo-
muddepeHnran TeHrIaManap y4yH UKKAHYU Typ MHTETpal mapTid Macaiaiap”
neb Homuianran 6ynuo, 600 yu maparpadaan udopar.

Bupunun mnaparpagnaa xkacp TtaptuOmm auddepeHman omeparopiap

KaTHAaIlTaH

y"(x) +b(X)y'(X) + @(x) D5, y(x) +v(X)Dy(x) +c(x)y(X) = f (x), x e (-1.1) (3.1)

TEHIJIaMa YYyH KyWuJlaru Macaia Ypraiuiras:
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l1l, macama. (3.1) temrmamamunr C[-1,1]NC?(-11) cundra Ternmm

HIYHI[aﬁ CUMMH TOIIMJICUHKH, Y
0 1
YD) = [a®)y®dt+k, y@Q)=[A0yM)dt+k, (3.2)
-1 0

HIapTIApHU KaHOATIaHTUpPCHH, Oy epna «(t) Ba f(t)- Oepwiran y3mykcus
dynkmusinap, k, Ba Kk, sca 6epuiran Xakukuii COHap.

I1l; macana yuyH Kyliugaru TeopemMajiap ypuHiIu.

3.1-teopema. Aecap ¢(X)<0,m(x)<0,v(X) <0, c*(X) + " (X)+V>*(X) =0,
xe(-11); |a(X)|<L,xe[-L0]; | f(X) <Y, xe[0,1] wapmaap obasxcapunca, 11,
macana bummaoan opmux edumea 22a OYIMauou.

3.2-teopema. Azap 3.1-meopema wapmaapu éa b(X), o(X), v(x) e C'[-1,1],
f(x) eC[0,1] wapmnap 6axcapurcan 6ynca, |, macanra evumea sea 6ynaou.

Nxxunun mnaparpadpaa xacp Taptubiu guddepenuuan omeparopiap

KaTHallraH

y"(x) +b(x)y'(x) + @(x) D%,y (X) + V(X) DLy (x) + c(x)y(x) = f (x), xe(-11) (3.9)
nuddepeHIran TeHIIaMa yayH KyWHIard Macaja YpraHuiras:
l1l, macana. (3.9) temrmamanunr C[-1,1]"C?*(-11) cundra Terumu

yHJAW €YUMU TOITWIICUHKH, Y
1
y(D) =2y(&) +k, y@)=[At)yd)dt+k, (3.10)
0

HIapTIapHA KaHOATIaHTHPCHH, Oy epaa A(t) - 6epuiran y3mykcens ¢yHkmus, &K,
Ba K, oca Oepwiran Xakukuit cornap 0ymuo, & € (—1,0).

I1l, Macana ydayH Kyiuzaaru reopeMasiap ypuHIIH.

3.3-teopema. Aecap c¢(X)<0,w(x)<0,v(X) <0, c*(X) +@”(X)+V>*(X) =0,
xe(-11); W <1, | (X)L, x€[0,1] wapmnap 6axcapuica, Kyuurean macana

oummaoan opmuk edumea 32a OYIManou.
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3.4-teopema. Azap 3.3-meopema wapmaapu éa b(x),w(X),v(x) e C'[-11],
f (xX) € C[0,1] wapmaap 6asxcapunca, I, macaranune ewumu masacyo 6yraou.

Yuunuu mnaparpadnaa xacp Taptubau auddepeHiman omneparopiap

ﬁHFHHI{HCH KaTHallrad

n

y'(x)+a(x)y'(x)+b(x)y(x)+ X_e, (x)Dgis (x) y(x)+

+26,(x) D, ()y(x)= F(x),  x=(0) (3.16)

TEHIJIaMa Y9yH KyMuJaru Macaja ypraHuiraH:

I11, macana. (3.16) Tenrnamanuar C[0,1]~C?(0,1) cundra Terunum sa

1

y(0)= [yt +k, [y(t)at=k, (3.17)

=

HIAPTIAPHA KAHOATIAHTUPYBYM €UUMH TONWICHH, Oy epna «(t)-Oepuiran
y3mykens Gynkuus 6116, & €(0,1).
I1l, macaina y4yH Kyiugaru geMma Ba TEOPEMAJIAPHUHT YPUHIIA JDKAHIIUTH

UCOOTJIaHTaH.

3.1-memma. Adeap a(x),b(x), e (x),s,(x),c,(x) o,(x)eC[01] 6ynub,

b(x)<0, e(x)<0, ¢ (x)<0, De(x)+D ci(x)+b’(x)=0, Vxe(0,1)
k=1 s=1

menecusnuxiap ypuma, S,.(X) @yukyus o 0an kamma mapmubnu I énvoep

WApMuHU  KAHOAMIAHMUPYEUU Kamaiumaiiouean mycoam @ynkyus, o,(X) sca

p.0an kamma mapmubau I énvoep wapmunu KaHOAMIAHMUPYSUU YCMAUOUSAH

mycobam ¢yukyus 6yica, y xon0a

Y (0+a(0)y (0+B(x)y(x)+ e, ()00, (4)y(x)+

+ZmlCS(X)fows(X)y(X)=0 (3.18)
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unmezpo-oughghepenyuan  meneiaAManune — eqyuUMU (O,l) opanukoa mycoam

MAKCUMYM 84 MAHDUU MUHUMYMEA IPUUMATIOU.

3.5-Treopema. Aeap 3.1-nemma wapmuapu Oadxicapuniean 6a |a|<1 oynca,
I, macana Gummaoan opmux euumea s2a 6yimatiou.

3.6-teopema. Aeap 3.5-meopema wapmaapu ea f(xX)eC[0,1] wapm

oasicapunca, 1, macana seona evumea s2a 6yraou.
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I bOb
NKKNHYYU TAPTUBJIN UHTEI'PO-AUPPEPEHIINAJL
TEHI'JIAMAJIAP YUYH UKKU HYKTAJIA YETAPABUHN MACAJIAJIAP

Mabnaymku, ogauii nuddepeHnran TeHrIaManap Ha3apusIcH Y30K Tapuxra
ara 6ynmmob, ymap yuyH Oonuranrud macana (Komm macamacu) Ounan Oupraiukia
qyerapaBuil Macaiagap XaMm ypraHuiagn. X03upru KyHrada onauil quddepeHmman
TEeHrJaMajap Y4YyH JIOKaJl yerapaBuid Macaianap OwiaH Oup Kartopaa Kymiad
HOJIOKAJI MIAPTIM 4YerapaBuil macanainap ypranwigu. Yoy 6001a 613 MKKUHYH
TapTHONMM  WHTETpo-TuddepeHIMan  TEeHIVIaMajap y4YyH JIOKal — IIapTiIv

MacajajiapHu Kypuo yramus.
1.1-§. Acocuii Ba épaamMum TynryH4ajaap

Homabnym dynkius quddepennman (Xxocuna) Ba HHTErpall OeNIrucu ocTuaa
KaTHAITaH TeHIJIaMa UHTerpo-auddepeHnnan TeHriaMa qelunanm. 2— TapTuonm

YU3UKJIM WHTErpo-auddepeHiuan TeHriamanap Kynuaark
Po(¥)Y"(X) + p.(YY'(X) + P, () y(X) + P[y]= T (x), xe(ab)

KypuHuira sra 6yiamo, Oy epna a,beR, a<b, y=y(X) — Homabiym QyHKIHS,
f(x) Ba p;(x) (j = @) map sca (@,b) opammkma Gepuiran ysmykcu3s

dyskuusamap 6y, p,(x)#0, Xe[a,b]; P[y] »ca kanpaiijup 4YM3MKIH

UHTerpan €ku Kacp (2 JaH KMYMK) TapTuom nuddepeHunan oneparTop.

Arap P[y] ®pearoibMHUHT HHTETpaJ oriepaTopu OyJica,

Po (X)y"(X) + Py (X) y'(X) + pz(x)y(x)+jK(x,t)y(t)dt: f(x) xe(ab) (1.1)

KYPUHHUILJATH UHmMezpo-oughghepenyuan menenamaea sra Oynamus, Oy epja

K(xt)-A= {(X,t) rasxt< b} TYpTOypUaKIa KapaayBuu QyHKIHS.
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(1.1) Tenrnamana K(x,t) =0, (xt)eA Gymimm mapr, akc xomma (1.1) -

muddepeHnman TeHrinamMa 6yaud Koaaau.

Arap (1.1) Tenrnmamana K(X,t)EO, te[x,b] oynca, BosnbreppaHuHT

HHTCTPAJ OIICPATOPH KaTHAIT'aH
P (X) Y "(X) + p.(X) y'+ pz(x)y(x)+JX'K(x,t)y(t)dt =f(x), xe(a,b) (1.2)

KYPUHUIIIATH unmezpo — oudgepenyuan meneramaea sra 0ymamms.

Arap P[y] — kacp Taptubnu unterpan éku auddepeHmnuan onepatop oOyica,

Po(X)Y"(X) + P (X)Y'(X) + p,(X)Y(X) + 7(X) D (X) y (x) = T (x), xe(ab) (1.3)
€K1

Po(X)Y"(X) + P (X)Y'(X) + p,(X) Y(X) +7(X) Dgeo(x)y (x) = (x),x < (a,b)
KYPUHHUILJIATH  UHmezpo-oughghepenyuan menenamaea sra Oynamus, Oy epa
p;(x).j=0,2, f(x,7(x) Ba @(x)-(a,b) opammkna OGepurran ysmykcus
dyuxmsiiap 6ymo, y(x)=0, w(x)=0, xe[a,b]; ae(—»,2) — Gepunran con

oymb, a#0 Ba o #1,

Ty(tdt, azap a <0 6ynca,
o (— )%
Daxy(X) N d [e]+1
—{a} o
dx[a]+1 [1(1 { }) J( t) (t)dt acap O<a 6yﬂcal
X) “y(t)dt, azap a <0 6ynca,
o (— )%
Dxb y(X) = d[a]+1 ( 1)[a] b
_ ~a} .
X T(1—{a}) !:(t —X)"y(t)dt, acap 0<a 6yica,

I'(z)- Ditnepuunr ramma Qyukuuscy, [a] Ba {a}- a COHHUHr MOC paBuIIIa

OyTyH Ba Kacp KUCMH.
(1.1), (1.2) Ba (1.3) unaTerpo-muddepeHiman TeHrIaMaiap yuayH veeapasuil

macana Kyiunaruaa 6aén kummaagn: (1.1) [(1.2) éxu (1.3)] menenamanune [a,b]

OpanuKOa AHUKAAH2AH, V3TYKCU3 8d
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ay(@)+by'(a)=c, ay(0)+by'(b)=c, (1.4)
yezapaguil wapmaapHu KAHOAMIaHMUpy8yu eyumu MONUICUH,

Oy epna a;,b;,c; (] =1,2) - Gepuuirad connap 6ymuo, aj2 +bj2 =0, j=1,2.

buz 0y 606ma (1.2) xypunumngarn uHTErpo-auddepeHIuan TeHTrIaManap

yuyH (1.4) KypuHUIIAATH WAPTIKM MacajalapHu KYpuoO YyTaMus.

1.2-§. MaBxym aprymenTu becces (pyHKIUSICHHH §3 HYUTA OJTYBYH
HHTErpaJjl oneparop KAaTHAIIaH y3rapmMac Ko3(Q@UUueHT/IN TeHIJIaMa Y4yH

HKKH HYKTaJH qerapaBnﬁ mMacajia

Yoy unterpo - nuddepenian TeHriiaMaHu Kapansivk:
') +ay'()+By(x) +r[y® l[A(x-tldt= f(x),  xe(01), (1.5
0

Oy epna a,pf,y,A-Oepunran xakukuid conmap, |,(X)- MaBXyM apryMeHTIIH
beccen ¢pyukuuscu [6], f(X)-0epunran y3mykcus QyHKIIHS.
|, macana. (1.5) Tenrnamanunr [0,1] cermMenTaa aHUKIaHraH, Y3IyKCH3 Ba
y(0) =k, y@ =k, (16)
mapTJIapHA KaHOATIaHTHPYBYM €4MMH TOIMICHH, Oy epra k ,k, € R.

Kyiinnran macasiaHuHr OMp KUUMATIM CUUITUIIIMHA TEKITHPaMU3.

1.1-nemma. Aeap B<0, <0, 0<|A|< @A/ 4)[Ja’ -8 — ] 6ynca,
Y"(X)+OKY'(X)+ﬂY(X)+7TY(t)|o[/1(X—t)] dt=0, xe(0,)); (1.7)

y()=0, y@®=0 (1.8)
macana gaxam mpuuan eyumea 32a 6y1aou.

Hcoor. (1.7) tenrmukuu e

y(X) pyHkmsara kynaiTupamus Ba X Oyiinua
[0,1] cermentna nnrerpamnaiimus. Cynrpa xocun Oyiran TeHrmukgara y'(X) Ba
y'(X) xocwmianap WUIITHPOK STraH MHTErpauiapHu Oynaknad Ba (1.8) maptnapuu

xucoOra onu0, KyiWnaara TeHTJIMKKa dra OyiiamMus:
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ie‘z';“'x [y'(x)]2 dx — je‘zwx [2&2 v +ﬂ] y*(x)dx —

1 X
—y[e ™ y(x)dx] y(©)l,[A(x ~1)]dt =0 . (1.9)
0 0
(1.9) TeHrMMKAArd YYMHYN HHTErpaaHu | OmiiaH OenruiaiivK:

| = ie‘”xy(x) dxj y() 1, [A(x—1)]dt.

By epna 1,[A(x —t)] dyuxumsau
1, [A(x—1)]= % [(1-¢2) " ch[a(x-t)¢]de

-1

dbopmyna OVinua aamamtupamu3 [6]:
17 N\Y2 o h
|:;j(1—g ) T défety(x)dx [ y(t)eh[A(x —1)&]dt .
-1 0 0
By tenrnukuau 2chx =e* +e ™ ¢opmynaman ¢oiigananuo,

I R A R N S I
|_2ﬂ_jl(1 £) ey [e dx®m(x,§)dx (1.10)

m=1l o

KYpUHHUIIJA E3UIT MyMKUH Oy epaa
#n(&)=2[ 1+ (-D)"¢ ] @, (x,&) = [ y(t)e™ *dt.
0

bynaknad nnTerpamiam GopMynacuau Kynnad Ba (&) >0 TeHrcus-

JUKHU 3bTHOOpTa 0110, (1.10) TeHrMMKAaH Kyinaarura ara 0yaaMus:

1 1 2\ Y2
|:Z_jl(1—§) déx

) {e‘zﬂm%aa, £+ 20, (OO0 (x,6) dx}.

bynu Ba y <0 »skanmurunu >bTHOOpra oincak, (1.9) TeHrIuKmaru OXupru
XaIHUHT MaH(pUH dYMACIUTH KeJIHO YUKaIH.
Ounu (1.9) naru MKKMHYY X3 HU Kapaliuk

2 2
22 +a|A|+p=2 ,12+gw+a__a_+£ _
4 16 16 2
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-5 e ]

Oxupru TeHmMKAaH JsemMmanuar  B<0 Ba O0<|A|<(/4)[\Ja’ -8B -]

IapTaapura acocas, Kenuod uukaamku, 24° +a|A|+f <0 TeHTCH3IMK YPUHIH.
Hemak, (1.9) TEHIVIMKHUHT WKKWHYY XaJu XaM MaH(puii smac.

Oxopuna  wucbornanranmapau 3IbpTHOOpra oncak, (1.9) TeHrnukmaH
y'(x)=0, spau y(X)=const, xe[0,1] meran xymoca kenud uyukagu. Y XoJjaa
(1.8) maptmapra acocan y(x) =0, xe [0,1] . 1.1-nemma uc6oTIaHN.

1.1-teopema. Acap l.1-nemma wapmaapu 6adxcapuica, Kyuuiean macana
oummaoan opmux evyumea 32a OYIManou.

Ucdor. Kyiinnran macanma y,(X) Ba Y,(X) euummstapra sra OYiacuH nebd
teckapumaH ¢apaz xuwmaimmk. Y xomma  y(x) =y, (X)—V,(x) dyskous (0,1)
opamukaa (1.7) Ttenrmamanu Ba (1.8) mapriapHu KaHoaTiaHTupaad. 1.1-

JeMMara acocaH OyHmai QyHkius aiiHan Honra TeHr, seHu Y(X) =0, x €[0,1].
Hemak, y,(X)=Y,(x) x<[0,1]. 1.1-teopema ucoot 6ynnu.
1.2-teopema. Acap l.l-nemma  wapmuapu  badicapuica, Kyuuieau

MACANAHUHE eYUMU MABIHCYO OV1aouU.

Hcoor. (1.5) TeHrnamanu
y"'(X)=9g(x), xe(0,1) (1.10)

KypuHuIIaa €310 onailnuk, Oy epaa
g(x) = f(x) —ay'(x) = By(x) —r[ y() L,[A(x~1)]dt.
0

Arap g(x) dynkuusan wmabiaym ae6 xucobnacak, (1.10) TeHrimamMaHuHr

€YNMU YYyH
y(X)=y(O0)A—x)+y@®)x+ iG(x,t)g(t)dt, x e[0,1] (1.11)

TEHTJIMK YpuHin 0ynamu [5], Oy epaa
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X(t-1), X<t;

G(X’t):{(x—l)t, X >t (1.12)

(1.11) renmrmukma Y(0), y(l) Ba g(X) napHuHT YpHUTA  yIAPHUHT
uponacuan Kysmu3. CyHrpa xocwi Oynran teHrnmukaa Y'(t) umrTupok 3Tran

UHTETpaHN OYNnakiaaiiMu3 Ba ¥ WIITHPOK STraH XajJa WHTErpajuiall TApTUOMHU

y3raptupamus. Hatrxkana
1
y(x) - M (xt)y(dt=q(x), xe[0,1] (1.13)
0
KYPUHUIIIATH UHTErpaj TeHriaama sra 0yinamus, Oy epaa

q(x) =k (1— x) + k, +} f(O)G(x,t)dt,

M (x,t) = @G, (x,t) — SG(X,t) - ;/G(x,t)Jl' 1,[A(E - t)]dt.

(1.13)- y(X) HOMaBiiymM (yHKIHAra HUCOATaH UKKHHYH Typ Dpenroiabm

UHTErpaj TeHrjaamacu Oynu6 [7], ky#unran macanara skBuBaieHTaup. IIyHUHT
yayH Oy WHTETpaj TeHIJIaMa CYMMHUHHWHT MaBXYJINTH Ba STOHAJIUTH KYyHWITaH
Macajia CYMMHHHHT STOHAIUTUAaH, AbHU 1.1- Teopemanan kemubd uukaau [7].

(1.13) TEHIJINKIaH doitnananud KypcaTuilil MYMKHUHKH,

y(x) € C[0,] nC?(0,1). 1.2-Teopema uCOOTIAHM.

1.3-§. MuTerpan oneparopJap HNFUHIUCH KATHAIITAH MKKUHYH
TapTHOJIM y3rapMac K03QPpUUUEHTIN TEHIJIaMa YYYH HKKH HYKTAJIH

yerapaBuu MacaJja

Ymby kypuHUIIIaru HHTErpo - nuddepeniman TeHrIaMalnu Kapaiuk:

YO+ ay )+ AY0)+ 37, [YOT, 4 (x-0ldt=(x),  xc©0D, (L14)
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oy epaa a, By j A i bo) j (j= 1,_n) -Oepuiran XaKUKHU COHJIap,
1,()=T(5+1)(x/ 2)75 1,(x), 1,(x) -maBxym aprymentiu beccen dynximsicu [6],
6, >(-1/2), j= 1,n. f(x)-Gepuiran y3nyKkcu3 (pyHKIHI.

(1.14) renrnama yuyn [0,1] cerMenTaa Kylnaaru MacajaaHu KapaiMus;

|, macana. (1.14) rearnmamanusnr [0,1] cermenTAa aHUKIAHTaH, Y3ITyKCH3

Ba (1.6) uyerapaBwii mapTIapHU KAHOATIAHTUPYBYM CUYUMH TOIWIICHH, Oy epnaa

k,,k, € R- Oepunran connap.

Kyiinnran macajiaHuHr OMp KUAMATIN CUUIUIIHHA TEKIIUPAMHU3.

1.2-nemma. Aecap [<0,0<A<1/4)[\Ja® -8 —«a], y;<0, j=1n

meH2CcuIuKIap basxcapuica,
Y+ ay () + Y00+ 37, [YOT, 4 (x-0]dt=0, x(©D;  (1.15)

y©0)=0, y@)=0

menenamanune (1.8) wapmuu xanoamianmupyeuu euumu mpusudanl QyHKYusoam
ubopam, 06y epoa A = Sup{‘ﬂl‘,‘ﬂz‘,....‘in‘}.

HUcoor. (1.15) Tenrnukuu e >

y(X) dyHKuMsTra KynaitupaMmus Ba X Oyitnua
[0,1] cerMeHTIa uHTerpautaimMu3. CyHrpa xocun Oyaran tenrmukaara Y'(X) Ba
y'(X) xocuianap MINTHPOK TraH MHTerpauiapau Oyiaakiad Ba (1.8) mapriapuu

xucoOra om0, Kylnaaru TeHIJIMKKa 3ra OyiaMus:

je‘“x [y'(x)]2 dx — Jl'e‘“X (2/12 +ald+ ,B) yZ(X)dx —

n 1 X .
=2 7 [e P y()dx[ y() 1, [4; (x—t)ldt =0 . (1.16)
=0 0
Anukky, (1.16) TeHrnmuknaru OMpuHYM MHTErpan MaHduii smac. 1.2-§ nma

kypcatunranuaex, arap £<0, 0<A<(l/4)[Ja’-8B —a] TeHrcusmmkiap
6axapunca, 2A°+a A+ B <0 tenrcusnuk Oaxapwm6, (1.16) TEHITMKHUHT
WKKUHYY Xaad XaM MaHpuil OyaMaim.
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(1.16) TeHTIIUKIATH YYUHYIHM XaIHH KapaiivK Ba
1 X _
I, = [ y()dx [y, | 4;(x—t) |dt, j=Ln
0 0
OenrunanuiapHu KupUTainuk. by epaa I_(,;j [/Ij (x —t)] GYyHKITUSTHU
r(,+y) : 5 \0;-1/2
= 1-&7)" " chl A (x-t)& |d&
Jrl (S, +1/2) Jl( ) A |

dbopmyna OViinmua aamamrupamu3 [6]:

_ r(5j+1) i PAYRE o h _
| = \/;F(5j+]7/2)'[ (1-¢%) d§£e y(x)dx{ y(t)ch| 2, (x—t)& |dt.

-1

T [ 4 (x=1)]

By tenrnmukuau 2chx =e* +e ™ ¢opmynaman ¢oiigaianuo,

_ TG+t a2 S e O g2
IJ_ZJZF(éjWZ)_Il(l &) dgmz:lge dXCDm(x,cf)dx (1.17)

KYPHHHIIA E3UII MyMKHH Oy epza
Ho(§) = A+ ()" 48, @, (x,&)=[y()e™ "t
0

bynaknaé wuHTerpaymam QopmymnacuHu  Kymnad, (1.17) TeHrnukaaH
Kylngarura sra 0yaaMus:
| ['(o; +1)
b 2drl(s, +1/2)

Ja-g) o

) {e‘zﬂm%aa, £+ 20, (OO0 (x,6) dx}.

‘é‘gl Ba ﬂ,zsup{|ﬂl|,|ﬂz|,...|ﬂn |} Oynrammurun yayH u (£)>0, m=12. by

TEHICU3JIMKJIApHU  9bTHOOpra oscak, |; >0, j=1n neran Xymocara Keaamus.

byun Ba y, <0, ] =1n TEHCU3JIUKJIApHU XucobOra oncak, (1.16) TeHrmukmaru

OXUPTH XQJHUHT XaM MaH(UI SMaCcIUTU KeIUO YUKaIu.
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IOxopuna wucbotimanranmapra acocat, (1.16) Tearmukgan y'(X) =0, sbHH
y(x) =const, xe[0,1] nmeran xynocara kemamu3. bynman sca (1.8) maprtnapra
kypa y(x)=0, xe[0,1] sxammrn kenu6 ynkamu. 1.2-meMmma HCOOTIAHIH.

1.3-Tteopema. Aeap 1.2-nemma wapmaapu oadxcapuica, Kyuuiean macand
oummaoan opmuk eyumea 32a 6yaimaiou.

Hcoor. Kyiimnran macama y,(X) Ba Y,(Xx) ednmmiapra sra OyiacuH 1€,
TeckapumaH (apaz xuwmaimuk. Y xomma y(x) =Yy, (X)—y,(x) dynkmus (0,1)
opamukaa  (1.15) rtenrmamanmm Ba yHWHr dYernapuaa d3ca (1.8) maprmapam
KaHoaTnaHTupamu. 1.2- jnemmara acocaH OyHnail (yHKIMS aifHaH HOJra TCHT,
spHn Y(X)=0, xe€[0,1]. Hemak, vy, (X)=VY,(x) xe[0,1]. 1.3-teopema wucOOT
oynau.

1.4-teopema. Aecap 1.2-nemma  wapmaapu  badcapuica, KYuuieau
MACANAHUHE e4UMU MABIHCYO OVIAOU.

Hcoot. (1.14) Tenrnamanu y"(X)=9g(X), xe(0,)) xypunumma &3m0

OJIalNIUK, Oy epaa
0(x) = f ()~ ay'() - BY(X) - gmiv(t) T, 4, (x~t)]dt.
Arap g(X) ¢yHKIMSIHH MabiayMm Jed Xxucobnacak, 0y TEHIIIAMAaHWHT SYUMH Y4yH
y(x)=y(O)L-x)+ y@)x+ jG(x,t)g(t)dt, xe[0,]] (1.18)
0

TeHITUK Ypuriau oynaau [5], 0y epaa G(X,t) - (1.12) pyHKIus.
(1.18) rtenrmukma Y(0), y(l) Ba g(X) napHuUHT YpHUTA  yJAPHUHT
uponacuan Kysmu3. CyHrpa xocwi Oynran tenrmukaa Y'(t) umTupok sTran

WHTETpaIHu OYynakinaiMu3 Ba y; WIITHPOK OTraH Xaanapjia WHTErpajianl

TapTHONHM y3rapTupamus. Hatmxana
1
y(x) =M, (x,t)y(t)dt =q,(x), x<[0,1] (1.19)
0
KYPHUHHUIIIATH UHTETPaJl TeHrIama sra 0ynamus, Oy epaa
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6,00 =k LX)+ kx+ | (OGO,

M, (x,t) = &G, (x,t) — SG(x,t) - G(x,t)ji 7T, [4 (& ~t)ldt.

t =1
(1.19)- y(x) momabaym QyHKHHMSIra HAcOaTaH MKKUHYH Typ Ppearoabm
UHTErpall TeHriaamacu 0ynu6 [7], kyhuiaran macaiara skBuBaneHTIup. LIyHHHT
yayH Oy WHTeTpaj TeHIJIaMa CYMMHUHHUHT MaBXYJINTH Ba STOHAJIUTH KYyHWITaH
Macajia CYMMHHHHT SITOHAIMTHAAH, ShbHU 1.3- Teopemaaan keaud uukaau [7].

(1.19) TEHIJIMKIaH doitnananud KypcaTuIil MYMKHUHKH,

y(x) € C[0,] nC?(0,1). 1.4-Teopema HCOOTIAH/M.
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11 BOb
NKKUHYA TAPTUBJIN UHTEI'PO-IUDPDPEPEHIINUAJIL
TEHI'JIAMAJIAP YYYH BUPUHYU TYP UHTEI'PAJI
IHIAPTJIN MACAJIAJIAP

Mabnymku, KeiMHrM BakTiaapiaa auddepeHuan TeHraaMmanap y4yH
WHTErpaj IMIApTAUM Macajajnap ypraHuia OouuiaHaud. byHpail miaptinapaa arap
HOMabIyM (QYHKIUS HHTETpal OCTHAA KAaTHAIICa, YHH OWUPUHYU Typ HWHTETpal
mraptT Ae0, arap XaM UWHTEeTrpaJl MIapT OCTHAA XaM HWHTErpan TallKapucuia
KYIIMITYyBUM cHdaTHia KaTHAIIICA, YHH UKKHHYU Typ MHTETpaJl mapT 1e0 aTanau.
Ymby 600 Ba keitmnru 6o0ma 6u3 (1.2) Ba (1.3) KYpUHMIIZArd HHTETPO-
nuddepeHIman TeHriaMasap y9yH OMPUHYM Ba MKKUHYM TYp MHTETpall MApTIH

MacajajapHu ypraHaMus.

2.1-§. bunomMuaja WHFUHIAWIM UHTETPAJ ONePaTOP KATHAIITAH

TEHIJIAaMa YYYH OMPMHYH TYP MHTErpaJl IapTji Macajiaa

dapa3 kunaitmuk, oepwiran «(X), S(X),7(x) Ba f(x) dynkmusutap [0,1]

CerMeHT/a aHUK/IaHraH Ba y3nmykens Oyicu. (0,1) unTepBania

y'(X) +a(X)y'(X) + S(X)y(X) + 7(X)T(a +xt)"y(t) dt=f(x), O<x<l (2.1)

UHTETpO - nuddepeHian TeHriaMaHu Kapaiimk, Oy epjia a - Oepuiarad XakuKun
COH, N 3ca OepuiraH HaTypaj COH.

I, macana. (2.1) rearnamanunr [0,1] cerMenTAa aHUKIaHTaH, y3IyKCU3 Ba

KyWHIaT¥ MIapTIapHU KaHOATJIAHTHPYBYU €UUMH TOITHUJICHH:
1
y(0) =k, Jy()dx =k, (2.2)
0

Oy epna k; Ba k,- Oepuiran Xxakukuii connap.
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Kyiiunran wmacana Oup KuWMaTIM EUWIMIIMHU TeKmmpamu3. byHna
KyHHIaru KKy JemMmaaad ¢oinaaaHamMus.

2.1-nemma. Aeap Y(X) ¢ynxyus [0,1] ceemenmoa yznyxcuz 6yauo,

{y(x)dx=0 (2.3)

MeH2IUKHU KaHOamianmupcd, [0,1] ceemenmoa wiyHoau & COH MONUTAOUKU,
Y(&) =0 menenux ypunnu 6ynaou.

Hcoor. Arap y(X)>0 €xu y(x)<0 ned dapa3 kwicak, (2.3) TeHIHMK
Ooaxapunmanau. llynunr yuyH (2.3) nmanm kemuO YMKATUKH, KU
y(X)EO,Xe[O,l], ¢xku Y(X) QyHKIHS (0,1) OpalMKJa UIIOPACUHU Y3rapTUPAJIH.
bupunun xonpma nemma ucbor Oymamu, Oynna & cudaruna (0,1) OpaJIMKJIaru
UXTUEPUI COHHM OJIUII MyMKWH. MKKuHYIM Xomma aca, Y(X) (yHKuusSHUHT (O,l)
na ysmykews Oymrammuru yays, myHmaii & e(0,1) Tommmammkm, Y(£)=0
TEHIJIMK YpuHIu OYinanu. 2.1-1emma ucooTaanm.

2.2-nemma. Adezap a>0, a(X),y(X)eC0,%x], 7(%)<0, »'(x)=0,

@/ 2)a'(x)—pB(x) =0, xe [0, XO] meHeCusIuKIap oaxcapuica, y x010a
y (%) +a(x)y'(x)+ B(x)y(x) + y(x)j(a +xt)"y(t)dt=0, xe(0,%); (2.4)

y(0) =0,  y(x)=0 (2.5)

macana pakam mpusuan eyumea 32a 6yiaou.
Hcbor. (2.4) Tenrmakuu y(X)ra Kymaitupu6, cyurpa X Oyimua [0,X,]
cerMeHTAa nHTerpauiaitmus. CyHrpa xocun Oynran tenrmukaara y'(x) Ba y'(x)

XOCHJIaJlap WINTHUPOK OTraH WHTerpaulapHu Oynaknad Ba (2.5) maptiapHu

xucoOra onu0, Kyinaara TeHTJIMKKa dra OyiaMus:

Xfo[y'(x)]zdx+ TEa'(X) —ﬂ(X)}yz(x)dx—

—Xf y(x)y(x)dx} (a+xt)"y(t)dt =0 . (2.6)
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OHau (2.6) maru ydyuHYM WHTETpaNHd Kapailmu3. YHu ( Oumnan Oenruinad
Heioron Ounomu opmynacugan Qoiigananu®d Ba KyWHIard KYpUHHILAA E3HII

MYMKUH:

ety 7(x>%@t”—ky(t)dtj d,

Oy epaa CE - Oounomuan kodpdunuent. by epmarm X OViiMya HWHTETrpaIHU

Oynakimabd, Kyiuaaru TeHTJIMKKA 3ra 0y1amMus:
1 n %9 2 Xo X 2
(= EkZC';a" {y(xo)(jt”ky(t)dt} dx — jy'(x)(jt”"‘y(t)dtj dx}.
=0 0 0 0

a>0,neN,y(x,)<0, y'(x) >0, vxe[0,x,]  Tenrcusmuxiapra  acocaH
oXupru  TeHraukmaH (<0  oskamaurd  KenuO  4yukaad. byHM  Ba

(1/ Z)a'(x) -pB(x)>0, Vxe[0,X,] Ttenrcusnukam H>pTHOOpPra oONCaK, (2.6)
tenrakaad Y'(X) =0, spau y(X) =const, x €[0,X,] aeran xynoca keaub 4nKaau.
Y xonxa (2.5) mapraapra acocan y(x) =0, x€[0,%,]. 2.2-1emma ncGormanmm.
2.1-teopema. Aeap a(X),y(X)eC0,] 6ymu6, a>0, y(x)<0, y'(X)>0,
@Q/2a'(x)—p(x)=0, xe [0,1] MeHeCusIuKIap  badcapuica, — Kyuuieaw

MACANAHUHE e4UMU MABHCYO 8a SA20HA OYIAOU.

Hcoor. 1) Macana eunmuHuHr sroHanurd. Kyiwnran macama Y,(X) Ba

Y,(X) eummmapra sra OyicuH ne0 TeckapupaH ¢dapa3 Kuwiaimuk. Y Xonga

y(X) =¥, (X) - ¥,(X) dbynkums
Y100+ 09+ FY0)-+ /0] (@ )y 80, x=(01) @)
YO =0, [y(x=0 8)

mapTJIapHU KaHOATIAHTUPaAH. (2.8) TeHIVIMKIApHUHT UKKMHYKCH Ba 2.1-1eMMmara

acocaH, myHnait X, €(0,1) wmamxynku, Y(X,) =0 Tenrnuk ypunmu 6ymnagu. bynu
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spTHOOpra omub, {(2.4),(2.5)} wmacamanum Kkapacak, 2.2-JeMMmara acocaH

y(x) =0, x€[0,X,] Tenrnukka sra 6ymamus.

y(x) =0, x€[0,X,] Tenrnmukan ypTHOOpra oncak {(2.7),(2.8)} macananan

Y"(X)+a(X)Y'(X)+ﬂ(X)Y(X)+7(X)T(a+Xt)”Y(t)dt=0, xe(%.1); (2.9)

Y00 =0, [y(odk=0 (2.10)

TEHTJIMKJIAPHUHT YPUHIIN YKAHIUTH KEITHO YHKA/IH.

{(2.9),(2.10)} TeHrmmknapra rokopumaru ycyn Owman 2.1- Ba 2.2-
JeMMallapHU Kyniacak, wmyHmal X €(X,,1) maBxyaku, Y(X)=0, Xe€[X,,X]
TEHTJIUK YPUHJIN SKaHJIUTHHHA TOTIAMH3.

bynu »pTHOOpra oncak, (2.9) Ba (2.10) TeHrnukiapaaH

Y () +a(x)y'(x) + B Y(X) +r()] (@+x1)"y(t)dt=0, xe(x,1);

y(x)=0,  [y()dx=0

TEHTJIMKJIAPHUHT YPUHIIN SKAHJIUTH KeIUO YMKaIH.
by tenrmmkmapra xam 2.1- Ba 2.2-meMMaHM KYJUTaiiMHU3 Ba FOKOpUIATU
MyJIOXa3aJapHu TakpopianMmui. by jxkapa€HHM KeTMa-KeT IOaBOM JTTUPAMU3,

HATWXaIa [0,1] CETMEHT A4Yura JKOMJIaImran HIyHIa
[0, %, 1.[%y X, 1. [%: X, 1,0, [ X, X1 ]-..  Opamukmap cuctemacura sra Oymamuskd, Oy
opanukiapaa y(x) =0 6yauo, !]Lrg X, =1 TeHrnuk xaMm ypuniu Oynaau. bynapHu Ba
y(x) € C[0,1] »sxannumrunu >bTHOOpra oncak, Y(X)=0, pgeran Xyrnocara sra
oymamms. lemak, y(x)=0, x<[0,1]. Yuma y,(x) = y,(X), x[0,1].

2) Macasna equMUHUHT MaBxKXyurd: (2.1) TeHriamanu
y"(x)= f,(x), x & (0.) (2.12)

Kypunuiaa €3u0 onainuk, Oy epaa
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f,(x) = 1 (x) —a(x)y'(x) -y (x) y(x) - ﬂ(X)T(a +xt)"y(t)dt.

Arap f/(x) dynkumusan Ba Y(1) coHHMm MabmyMm ned xucobmacak, (2.11)

TEHIJIaMaHUHT Y(X) eYuMHU ydyH
y(X)=y(0)L-x)+ y@D)x+ iG(x,t) f,(t)dt, xe[0,1] (2.12)

TEHTNUK YpuHiau Oynaau [5], Oy epaa G(X,t) - (1.12) pyHKImsL.
(2.12) tenrmukna Y(0) ypuura k, Ba f(X) dyHkmms ypuura sca yHuHT

uponacuan Kysmu3. CyHrpa xocwn Oynran TeHrimknaa Y'(t) HINTHPOK ATraH
UHTETpa Hu OynakmaiimMu3 Ba y(f) WIOTHPOK OTraH Xaaua WHTErpajuiall

TapTUOMHM Y3raptupamus. Hatmxana
y(x) =k 1-x)+y@Dx+ j f (O)G(x,t)dt + j M (x,t)y(t)dt, x<[0,]] (2.13)
0 0
KYPUHUIIIIATH TEHTJIMKKA 3Tra O0yinamus, Oy epaa
M (x,1) =[G(x,)a(D)]; - G(xt) {ﬂ(t) + I(a +Xt)" 7(§)dt}-

(2.13) Ttenrnukau X Oyiinmua [0,1]] opamukga wuHTerpamiad, (2.2)
HIAPTIAPHUHT MKKUHYMCUHH 3bTHOOpra ojcak, Y(1) HOMabiyM COH KyiHaarnda

TONMJIAAU.
y(0) =2k, —k, - 2} y(t)ﬁ M (x,t)dx}dt - 2}dxf f()G(xt)dt.

y() wmar Oy wudomacurm (2.13) TeHMIMKKA KyWHO, 0ab3u  IIAKI

aNIMAIITUPUIIUIAPHU OaKkapcak,
1
y() =M, (x,t)y(®)dt =F (x), xe[0,1] (2.14)
0
KYpPUHHUILJIaTH TEHIJIMKKA 3ra OViamus, Oy epaa

M, (x,t) = M (x,t) —2XJ1'|\/| (z,t)dz,

F.(x) =k, (1-2x) + 2k, x + Jl' f (t){G(x,t) - ZXiG(z,t)dz}dt.
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(2.14)- y(x) HOMabiay™m (QyHKIUsATa HHCOATaH MKKUHYHA Typ Dpearonbm
UHTErpaj TeHrnamacu 0ynuo [7], y kyhwiran |l, macamara skBuUBasleHTAUp. Y

xonaa (2.14) ra moc
y(x)—iK(x,t)y(t)dt =0, xe(0,) (2.15)

UHTErpaJl TeHIJama {(2.7),(2.8)} Macayara KBUBaJIeHT Oynanu. Oxupru macana

dakatr TpuBManm eummra sra OynraHmurud ydyH (2.15) umHTerpan TeHrjiama Xam
(akar TpuBuan eymmra sra Oynamu. Y xoinna OpenronbM anbrepHaTHBacura [7]
acocad (2.14) uHterpayi TEHIJIAMAaHUHT €4MMHU MaBKYy/1 Ba SITOHA.

(2.14) waTerpan TeHrmamanuHr eunmmu M, (X,t) sapo pe3onbpBeHTacH

R(x,t) épnamuma
y(x) =F(x)+ j R(x,t)F (t)dt, xe[0,]]

KypuHuaa &3wiaau. by TeHrnuknaH ¢oipanaHu® KypcaTHIl MYMKHHKH,
y(x) € C[0,] nC?(0,1). 2.1-Teopema TYIHK NCOOTIAH/IHN.

1-m30x. (2.1) tenmrmamamaru (a+ xt)" umdomama xt dysxmmas K(X)K(t)
kypuaumuaara GyHknus (0y epaa K (X)-Oepunran y3nykcu3 GpyHKIus) OwiaH

aJIMalITUPpWITranda XaM Macalia OKOPHUAAruackK praHI/IHa,Z[I/I.

2-u30X. (2.1) TeHrIamMana OXupry Xaa ypHATA
1 1
y()[(@+xt)"y(t)dt éxn y(x)[[a+ KK ®)]" yt)dt

OJIMHTaHJIa XaM MacaJla FOKOpUJIaruaeK YpraHuiaam.

2.2-§. Becces (yHKIUSICUHU ¥3 H4uUra ojayB4u BosabTeppa oneparopu

KaTHalOIran TeHrjiamMa y4dyH 6I/Ipl/IH‘ll/l TYP HHTErpaJjJ maptjaa mMacajia

dapa3z kunaitmuk, oepuiran a(X), S(X),7(x) Ba f(x) dynkuusuap [0,1]

CerMeHT/a aHUKIaHraH Ba y3mykens Oyucu. (0,1) nuTepBania
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y'(x) +a(x)y'(x) + B(x)y(x) + 7(X)T yJ [A(x-t)dt=f(x), 0<x<l (2.16)

UHTETpo - auddepeHIan TeHrjJIaManu Kapaiiauk, 0y epaa A - OepuiraH Xakukun
con, J. (X)=1(s+1)(x/2)°J (x)-beccen-Kimupdopn ¢ynximscu, J (X) osca
beccen pynkumscu [6], s> (-1/2).

I, macana. (2.16) tearnamanunr [0,1] cerMeHTa aHUKIAHTaH, Y3IIyKCH3

Ba (2.2) mapTiapHH KaHOATIIAHTUPYBYH €UMMH TOITHAJICHH.
Kyiiunran macanaHuHr OMp KUNMATIM CYWIMIIMHU TeKmMpamus. byHaa

Ousra 2.1-meMMa Ba Kyiinaru jemMma Kepak oyaau.
2.3-nemma.  Aeap a(x),7(x) e C'[0,x,]; 7(%,) <0, 7'(X) >0,

@/ 2)a'(x)—pL(x)=0, xe [O, XO] MeH2CU3UKIAp baxcapuica, y Xon0d

y'(x)+a(x)y'(x) + B(x)y(x) + 7(X)T yJ [A(x-1)]dt=0, xe(0,%); (2.17)

menenamanune (2.5) ueeapasuii wapmiapuu KaHOAMAAHMUPYSUU eHUMU MPUBUAT
@dyukyusoan ubopam.

Hcoo1. (2.17) Tenrmukan Y(X)ra kymaiTupuO, cyHrpa X Oyiinda [O,XO]
cerMeHTAa nHTerpauiaitvmus. CyHrpa xocuia Oynran tenrmkaara y'(x) Ba y'(x)

XOCHJIaJlap WIITHPOK OTraH WHTerpaulapHu Oynakimad Ba (2.5) mraptiapHu

Xucoora om0, Kyiujaaru TEHIJIMKTa 3ra 0yiamus.

Xo ) %
[[y'C0] dx+ | Ba'(x) - ﬂ(x)}yz(x)dx_

X9 X _
—[ () y()dx[ y(t) I [A(x—1)]dt =0 . (2.18)

OHnu (2.18) garu y4MH4YM MHTErpaliHU Kapaiimu3. YHu ( Ownan Oenruiao,

J[A(x-1)] dynxuusan

ﬁlf[(: (1)/ 2)] J @y cosl2x = trldn

TEHTJIMK OWJIaH ajMamTHpamMus [6]:

‘J_s [ﬂ(X - t)] =
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1 X X
- ]1:[ §S++é)/ o I(l_,f)sﬂz{ [7()y()dx| y(t) cos[/l(x—t)n]dt}dn.

by udonanaru CoS[A(X —t)r] dyHKIMSIHUI
cos[A(x —t)n7] = cos(Axzn)cos(Atr)+sin(Axn)sin(Atr)
TEHIJIMK OPKAJIA AIMAIITHPCAK, { HU KyWHJard KypUHHALIAA E3UII MyMKHH:

3 I'(s+1) y
CJx s+ (11 2)]

x_jl(l— n?)? {! y(X)%K:{ y(t)cos(Atn) dt] + @ y(t)sin(ﬂ.tn)dtj }dx}dn

By epnaru X OVitmya unterpaiinu Oynakiacak,
/- I'(s+1) y
27 s + (11 2)]

1 X 2 rx 2
xj'(l—nz)“’z{y(xo)[(j y(t)cos(ﬁtn)dtj +(j y(t)sin(/itn)dtj }—

—T 7'(X) {U y(t)cos(Atr) dtJ + U y(t)sin(Atr) dt} :ldx}dn

TEHTJIMKKa 3ra 0yiaMus.

AeR Ba y(X,) <0, 7'(X) =0, Vx€[0,X,] TeHrcusnukmapra acocaH OXHpru
teHrmukaad (<0 okaHmurm kenuO uukagd. by Ba (1/ Z)a'(x) — B(x) >0,
VX €[0,x,] TenrcuznukHu 3pTHOOPra oncak, (2.18) tenrmukgan Y'(X) =0, spHH
y(x) =const, xe[0,x,] neran xynoca kenu6 ynkagu. Y xonga (2.5) mapriapra
acocan y(X)=0, x€[0,%,]. 2.3-memma uc6oTmanmm.

2.2-teopema. Aecap a(X),7(X)eC0,1] 6ypmu6 y(X)<0, y'(x)=0,
@/ 2)ax'(x)—pB(x) =0, xe [0,1] MEeH2CUZUKAAp Oadicapuica, KyUuuiean macand
oummaoan Opmux euyumea 32a OYIManou.

Hcoor. Kyimnran macama Y,(X) Ba Y,(X) eummmapra sra OyiacuH nebd
Teckapunal (apas kuwraimuk. Y xomaa Y(X) =Y, (X) - Y,(X) dynxums
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y'(x) +a(x)y'(x) + S(x)y(x) + V(X)JX. y(J [A(x-1)]dt=0, xe(0,1) (2.19)

TeHrmamMand Ba (2.8) mapTiapHu KaHoaTIaHTUpamd. (2.8) TEHIIMKIapHUHT

UKKMHYMCH Ba 2.1-memmara acocan, myHmai X, €(0,1) wmamxynku, Yy(X,)=0

TeHVIMK YpuHau Oymamu. bynum »bpTHOOpra ommb, {(2.19),(2.5)} wmacamanu

Kapacak, 2.3-nemmara acocal Y(X) =0, X [0, X,] Tenrnukka sra 6yi1amus.

y(x) =0, x€<[0,X,] Tenrnukau ypTHOOpra oncax {(2.19),(2.8)} macananan

y' (%) +a(x)y'(x) + S(x)y(x) + 7(X)T yOI[AX-1)]dt=0, xe(%,1); (2.20)

y(x,)=0, Ty(x)dx:o (2.21)

TEHTJIMKJIAPHUHT YPUHIIN KAHIUTH KEJIHO YHKATH.

{(2.20),(2.21)} Tenrnukmapra wokopumaru ycyna Owman 2.1- Ba 2.3-
JeMMallapHU Kyiacak, myHmad X €(X,,1) maBxyakm, Y(X)=0, Xe€[X,,X]
TEHTJINK YPUHJIN KaHIUTUHA TOTIaMU3.

bynu a>pTHOOpra oncak, (2.20) Ba (2.21) TeHrnukIapaaH

Y () +a(x)y'(x) + BOYYX) +7 ()] YOI [Ax-1)]dt=0, xe(x,1);

y(x)=0,  [y()dx=0

X
TEHTJIUKIIAPHUHT YPUHIIM KAHJIUTHHU TOTIaMU3.
By tenrnukmapra xam 2.1- Ba 2.3-1eMMaHM KYyJUIaMHU3 Ba HOKOpHJAru
MyJiOXa3aJdapHu TakpopiaiiMui3. By xapa€HHM KeTMa-KeT JaBOM JTTUPCAK,

HaTWXaza [0,1] CETMEHT u4aura KOMIIaIran IIyHIai
[0, %, 1.[%y X, 1. [%: X, 1,0, [ X, X, ]...  Opamukmap cuctemacura sra Oymamuskd, Oy

opamukyapaa y(x) =0 6ymmo6, limx, =1 tenrnuk xam ypurnu 0ynanu. bynapuu Ba

y(x) € C[0,1] »skannmruau >bTHOOpra oncak, Y(X)=0, geran Xysocara sra
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oymamms. [lemak, Yy(X)=0, xe[0,1]. Yuma Y, (X)=Y,(X), xe[0,1]. 2.2-Teopema
ucOOTIaH N,

2.3-Teopema. Aecap 2.2-meopema wapmaapu eéa f(X)eC[0,1] wapm
oascapunca, 1, macanranune eyumu magaxcyo o6yraou.

Hcoor. (2.16) TeHrnamanu
y"(x) = f,(x), xe(0,1) (2.22)

KypuHHUIIIa €310 onaiauk, Oy epaa
f,(x) = 1(x) —a(x)y'(x) = B(X) y(x) - 7(X)TY(t)J_s [A(x-1)]dt.

Arap f,(X) ¢ynkuusan Ba Y(1) connm mMabaym ned xucobnacak, (2.22)

TEHrJIaMaHuHT Y(X) e4ruMH y4yH
y(X)=y(0)1-x)+ y@D)x + iG(x,t) f,(t)dt, x[0,1] (2.23)

TEHTTIMK Ypuriau oynaau [5], Oy epaa G(X,t)-(1.12) pyHKIwms.

(2.23) Tenrmukna y(0) ypuura k, vu Ba f,(X) dyHKuMs ypHUra sca yHUHT
upomacuan Kysmm3. CyHrpa xocwi Oynran TeHriaukaa Y'(t) wmrupok sTrax
UHTETpaHu OynarmaiimMu3 Ba y(f) WIOTHPOK OTraH Xaaua WHTErpajuiall

TapTUOMHM Y3raptupamus. Hatmxana
y(x) =k, @—x)+y@)x+ i f (1)G(x,t)dt + j M,(x,t)y(t)dt, xe[0,1] (2.24)
0 0
KYpPUHHUIILJIarKd TEHTJIMKKa 3ra OYVinamu3, Oy epaa
M, (x,t) =[G(x,)a(D)]; - S)G(X,1) - G(X,t)IV(f)J_s[l(f —t)]dt.

(2.24) Ttenrmukam X Oyimua [0,1] opamukma wuHTerpamiad, (2.2)
HIAPTIAPHUHT MKKUHYMCUHH 3bTHOOpra ojcak, Y(1) HoMabayM COH KydHaarnya

TOIIMWJIadu:

y(@) =2k, —k, — 2} dxj f()G(x,t)dt - 2} y(t)ﬁ M z(x,t)dx}dt.
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y() wuar Oy wudonmacwam (2.24) TEHIVIMKKA KyWnO, Oab3u  MIAKI

aIMAIITUPUIIUIAPHU OaKkapcak,
1
y(x) = [M,(x,1)y(t)dt = Fy(x), x€[0,1] (2.25)
0
KYpPUHHUIIIATH TEHIJIMKKA 3ra 0yiamus, Oy epaa

M, (X,t) =M, (x,t) — ZXjMZ(z,t)dz.
F,(X) =k, (1-2x) + 2k,x +} f (t){G(x,t) - ZXiG(x,t)dz}dt

(2.25)- y(x) HOMabiayMmM (QyHKIMAra HHCOATaH MKKUHYHA Typ Dpearonbm
uHTerpai Tenriamacu 0yiu6 [7], 11, macanara sksusanentaup. lllyHuHr yayH Oy

MHTErpaJl TEHIJIaMa €YMMMHUHI MAaBXKYJJIMTH Ba SITOHAJIMIM KYHUJIraH macala
CYMMHUHUHT ATOHAJUTHUAAH, IbHU 2.2- TeopemMaaH Keaubd yukaau [7].

(2.25) umHTerpan TeHrIamMaHuHr ednMu  M,(X,t) sAapo pesonbBeHTacH

R,(x,t) épnamuna

y(x) =F;(x)+ j R, (x,t)F;(t)dt, xe[0,1]

KypuHuiaa &3wmnanu. by TeHrnuknan ¢doiganmaHu® KypcaTHUIl MYMKHHKH,

y(x) € C[0,] nC?(0,1). 2.3-Teopema ncOOTIAHIN.

2.3-§. Kacp TapTuH0/M MHTErpaJ onepaTop KATHAIITAH TEHIJIaMa Y4YyH

OMPUHYYM TYP MHTErpaJj mMapTin Macaja

Yoy unterpo - nuddepeHiman TeHrjiaMaHi Kapaniuk:

Y00 +a(X)y'(x) + By () +7(X) Dy y(t)=0, xe(0.1), (2.26)

Oy epaa a=const €(0,1), a(x), f(x) Ba y(x) map [0,1] cermeHTna aHUKTaHTaH
Ba y3uiykcu3 Oepwiaran ¢yukumsutap, Dpy(t) sca xacp TaptuOmu MHTerpan

oneparop, SbHA
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Dgfy(x)=%f(x—t)“y(t)dt.

I, macana. (2.26) tenrnamanusr [0,1] cerMeHTIa aHUKJIAHTaH, Y3IyKCH3

Ba (2.2) mapTiapHu KaHOATIAHTUPYBYU €YMMHU TOTIHIICHH.
Kyiinnran wacaima Oup KUHMAaTid EYWIMIIMHUA TEKIIMpamu3. ABBal

KyHHuaard JeMMaHu UCOOTIIaiMu3.
2.4-nemma. Aeap a(x),7(x) e C'[0,x,]; (%) <0, »'(x) =0,

Q/2)a'(x)—pB(x)=0, xe [O, Xo] wapmaiaap baxcapuica,
y'(x) +a(x)y'(x)+ S(x)y(x) + 7(X)T y(t)(x—t)"dt=0, xe(0,%); (2.27)

menenamanune (2.5) ueeapasuii wapmiapuu KaHOAMIAHMupysuu e4umu mpusua
@dyukyusdan ubopam.

Hcoor. (2.27) tenrmukun Y(X)Ta KymaiTupu6, cyurpa X 6yiinua [0,X, ]
cerMeHTAa uHTerpataiiMmu3. CyHrpa xocui Oynran teHrmkmaara y''(x) Ba y'(x)

XOCHWJIaJap HINTHUPOK OTraH HWHTerpaulapHu Oynakinad Ba (2.5) maptiapHu

Xucoora om0, KyHuaaru TeHIJIMKra sra OyaaMus:

Xf[y'(x)]2 dx + T{%a'(x) — ,B(X)} y*(X)dx —

~J Y97 (x] YO (x—t) *dt =0 (2.28)

Ouau (2.28) naru yYuH4Yd WHTETpaIHU Kapaimus. YHu ¢ Ounan Oenrua0,
(x—t)" udonanu

-a __ 1 v a-1 _
X = cos(an 1 2) {'7 cosl(x=tnldn

TEHTJINK OMJIaH aJIMalITupamMm3:

f B 1 +00
I'(a)cos(ar/2)

77“{ [ 7(0y(x)dx] y(t)cos[(x —t)n]}dn-

by udonmanaru cos[(X —t)7] yukumsamn
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cos[(x —t)z] = cos(xz)cos(tr) +sin(xzn)sin(ty)
TEHIJIMK OPKAJIM alIMALUITUPCAK, / HU KyWUAaru KypuHUIIAA E3UI MyMKUH:

1
l= X
21 (a)cos(ar | 2)

><+jw77al{xfy(x)%|:ﬁ y(t)cos(t) dt] +U y(t)sin(tr) dt} }dx}dn

by epnaru X Oyitnua uHTEerpanHu Oynakiacak,

1
(= X
21 (a)cos(ar | 2)

+00

] n“{y(xo)l[xf y(t)cos(tn)dtj +(T y()sin(tn)at ]

0

—Xf;/'(x)[(_x[y(t)cos(tn)dtj +Uy(t)sin(try)dt} }dx dn

TEHTJIMKKa dra 0yiaMus.

I'(a)>0, cos(ar/2)>0 Ba y(X)<0, »'(x)=0, Vvxe[0,x,]
TEHTCH3JIMKIIapTra acoCaH OXHMPrH TeHHKAaH ¢ <0 skaHmuru kenud dukaiu. by
Ba (1/2)a'(x)—B(x)=0, Vxe[0,x] Tenrcusmukuu prHGOpra oncak, (2.28)
tearkaad Y'(X) =0, span y(X) =const, x €[0,X,] aeran xymnoca keau0 YUKaH.
Bymman oca (2.5) maptmapra acocan y(X)=0, xe[0,%,] sxanmurn kenu6 unkamm.
2.4-nemMa UCOOTIIAH]IH.

2.4-teopema.  Aeap  a(X),y(x) eC'0,1]; 7(X) <0, 7'(x) >0,
@/ 2)a'(x)—p(x) =0, xe [0,1] MeH2CU3IUKAAp baxcapuica, Kyuuiean macaid
oummaoan opmux euyumed 32a OYIManou.

Hcoor. Kyiimnran macana Y,(X) Ba Y,(X) eummmapra sra OyiacuH nebd
teckapunan ¢apas kwiraimmk. Y xomma Y(X)=VY,(X) - Y,(X) ¢ynxmous (0,1)
opamukaa (2.26) Tenrnamanu Ba (2.8) maptiaapHu KaHoatidaHTupaad. (2.8)

TEHIVIMKJIAPHUHT HMKKUHYUCH Ba 2.1-memmara acocan, myHmaii X, €(0,1)
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MaBXyaku, Y(X,)=0 tenrmuk Ypunnmm Oynmamun. Byam sbpTHbopra omwmo,
{(2.27),(2.5)} wmacamanun kapacak, 2.4-memmara acocan Y(X)=0, xe[0,x,]

TEHTJIMKKA dra O0yiammus.

y(x) =0, x€[0,X,] Tearnmukuu 3pTHOOpTA ONCaAK, {(2.26),(2.8)} Macanagan

y'(x) +a(x)y'(x) + S(x)y(x) + 7(X)T y®(x—t)"dt=0, xe(x,1); (2.29)

Y0u) =0, [y()dx=0 (2.30)
Xo

TEHTJIMKJIAPHUHT YPUHIIN YKAHIUTH KETHO YHKA/IH.

{(2.29),(2.30)} Ttenrmukmapra roxopumarum ycyn Owran 2.1- Ba 2.4-
JeMMallapHU Kyijacak, wmyHmal X €(X,,1) maBxyaku, Y(X)=0, Xe[X,,X]
TEHTJIUK YPUHIIM SKAHJIUTHUHU TOTIAMHU3.

bynu »pTHOOpra oncak, (2.29) Ba (2.30) TeHrmuKIapIaH

y"(x) +a(x)y'(x) + B)YX) +7(x) [ yO)(x~t)"dt=0, xe(x,1);

y(x)=0,  [y(x)dx=0

TEHIJIMKJIAPHUHT YPUHIIM DKAHJIUTUHU TOIIAMU3.
by tenrmmkmapra xam 2.1- Ba 2.4-memMMaHM KyJUTaiiMHU3 Ba FOKOpUIATU

MyJnoxazajiapau Takpopiaiimus. Harmkamga [0,1] cerMeHT wuumra sxoimamran
myagaii [0, %, ],[%,, % 1.[%, X, ],....[X,, X,,1]-.. ~ opammkmap  cucremacura  sra

oymamusku, Oy opamuknapaay(X)=0 O6ymu0, limx =1 TeHrnmk Xam YpuHIH

oynamu. bymapuu Ba Y(X) € C[0,1] sxannurunu spTHOOpra oncak, Y(X)=0, geran
xynocara sra O0ymamus. Jlemak, Y(X)=0, xe[0,1]. Yunma Yy,(x) =y,(Xx), xe[0,1].
2.4-teopema ucOOTIAHIM.

2.5-Tteopema. Acap 2.4-meopema wapmnapu ea f(X)eC[0,1] wapm
oaxcapunca, |, macananune euumu masdcyo 6yaaou.

HcodoT. (2.26) TeHTIIaMaHu
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y"(x) = f,(x), xe(0,1) (2.31)

KypuHuLIa €310 onailiuk, Oy epaa
f(X) =—a () y'(x) = B(x) y(x) - y(X)T y(t)(x—t)"dt.

Arap f,(x) ¢ynkmusauu Ba Y(1) conHm mabiym ned xucobmacak, (2.31)

TEHrJIaMaHuHT Y(X) e4ruMH y4yH
y(X)=y(0)L—-x)+ y@D)x+ jG(x,t) f,(t)dt, x[0,] (2.32)

TEHTTIUK YpuHiau 0ynamau [5], Oy epna G(X,t)-(1.12) hyHKIus.

(2.32) renrmukna y(0) ypuura k; mu Ba f,(X) dyHkmomsa ypuura sca yHUHT
uponacuan Kysmu3. CyHrpa xocwn Oynran TeHmmkna Y'(t) HINTHPOK ATrad
UHTErpaIHu Oymakmaiimu3 Ba y(t) QyHKIMS MINTHPOK 3TraH Xajia MHTErpajlIall

TapTUOMHM Y3raptupamus. Hatmxana
y(x) =k L-x)+y@Dx+ i M, (x,t)y(t)dt, x[0,1] (2.33)
0
KYPUHUIIIaTH TEHTIIMKKA 3ra 0ynamus, Oy epaa
M, (x,1) =[G(x,D)a(®)]; - BOG(X,1) - G(X,t)I7(§)(§ —t)"dt.

(2.33) Ttenrmmkan X Oyimua [0,1] opamukga wuHTerpauiad, (2.2)
HIAPTIAPHUHT MKKUHYACUHH 3bTHOOpra ojicak, Y(1) HOMabayM COH Ky#Haarnda

TOIIUJIaaun:
1 1
y() =2k, -k, -2 y(t){j M4(x,t)dx}dt.
0 0

y(@) wuar Oy wudomacurm (2.33) TEHNIMKKA KyWnO, 0ab3u  IHAKI

aNIMAIITUPUIIUIAPHU OaKkapcak,
1
y(x) — j M, (x,t)y(t)dt =F,(x), x[0,1] (2.34)
0

KYpPUHUIIIaTd TEHTJIMKKA 3ra Oymamus, Oy epa
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F,(X) =k (1-2x) + 2k,x, M (x,t)=M,(x,t)— ZXj. M,(z,t)dz.

(2.34)- y(xX) Homabiym (yHKIHMsra HEcOaTaH HKKUHYH Typ Dpearonsm

WHTETpaa TeHrJamacu O0ynub [7], kyiunran macanara skBuBajaeHTIup. LIyHUHT

yuyH Oy MHTerpaj TeHIjamMa €YUMHHHUHI MaBXyaiauru Ba sroHamuru ll, macana

CYMMHUHUHT ATOHAJUTHUAAH, sS’bHU 2.4- TeopemaiaH Kenubd yukaau [7].

(2.34) unTerpan TeHrmamMaHuHT eduMH M (X,t) SAPOHHUHT pe30IbBEHTACH

R,(X,t) épmamuna
y(x) =F,(x) +jR2(X,t) F,(t)dt, xe[0,1] (2.35)

KYpUHHIIA E3UITIa TH.
(2.35) TCHIJIMKIaH dorigananuo KYpCaTHII MYMKHHKH,

y(x) € C[0,1] ~C?(0,1). 2.5-Teopema HCOOTIAH M.

2.4-§. MaBxym aprymenTiiu beccen pyHknusicn KaTHalran ysrapmac

KO3 GUUMEHTJIN TEHIIaMa YYYH OMPHUHYM TYP MHTErpaJj IapTJId Macajaa

Ymby unrterpo - nuddepeHipan TeHrIaMaHl Kapaiik:
y'() +ay'(x)+By() +7[yO) l[A(x-t)]dt=f(x), xe(0,1), (2.36)
0

Oy epma «,pf,y,A-Oepunran xakukuii conmap, |,(X)- MaBXym aprymenTim
beccen pyukumscu [6], f(X)-Oepuiran ¢yHKIms.
I, macana. (2.36) tenrnamanunr [0,1] cermeHTIa aHUKIAHTaH, Y3IyKCH3

Ba (2.2) mapTiiapHu KaHOATJIAHTHPYBYH €IYMMH TOIHIICHH.

Ky#innran macariaHuHr OMp KHUMATIIA CUMWIHIIIUHA TEKIITUPAMU3.

2.5-n1emma. Adeap <0, y<0, 0<|A|<(1/4)[Ja’ -8B —«a] 6yuca,

y' () +ay'(x)+By(x)+ 7} yO L[Ax-1)]dt=0, xe(0,%)); (2.37)
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menenamanune (2.5) ueeapasuii wapmiapuu KaHOAMIAHMUPYSUU eHUMU MPUBUAT

@ynxyusoan ubopam.

Ucoor. (2.37) Tenrnuxan e **y(X) pyHkimsara kymaiitupamus Ba X 6yiimda

[0, Xo] CerMeHTJa HHTerpautaiMu3. CYHrpa Xxocui Oyirad TeHrmkaara y'(X) Ba

y'(X) Xocuianap UINTHPOK dTraH MHTETrpauiapHu Oyiakiaad Ba (2.5) maptiapHu

Xxucobra oo, Kyiuaaru TeHTJIMKKa 3ra 0yiaMus:

Xfe-zwx [y'()] dx —xfe—zwx (247 +a| A|+B]y* (x)dx -

—y [ y(x)ax] ()[4 (x—t)]dt =0 . (2.38)
0 0
(2.38) TeHrnMkaary y9uHYM WHTErpasHu | Onman Oenruiaiivk:
| = [ey () dx [ ()1, [A(x—1)]dt.
0 0
by epna Io[ﬂ,(x—t)] GYHKIUSTHA
1t 5\ Y2
Lo [A(x~1)] :;j(l—f ) " ch[A(x-1)&]dé
-1
dopmyrna Oyinua anmaintupamus [6]:
17 \Y2 21l f
| = ;I(l— £%) T de[ e y(x)dx[ y(t)ch[A(x —t)&]dt.
-1 0 0
By tenrnukuau 2chx =e* +e™* dopmymnanan doiigananuo,

Lt e\ V2 oS oo O o
|_4ﬂj1(1 E)TdeEY [e dx®m(x,§)dx (2.39)

m=1l o

KYypUHHIIIA E3UIT MyMKHH Oy epaa
(O =21+ (D"¢), ®,,(x,) = [ y(t)e
0

bynakmad naTerpamiam Gopmynacunu Kymiad Ba g (&) >0 tenrcus-

JUKHY 3bTHOOpra onuo, (2.39) TeHrmuKaaH Kyliuaarura sra 0yiamus:
1 ¢ 2
l=—([(1-&%)  déx
A _J;( c ) °
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2 %o
x> {e2*°"m‘f>®§q(xo,§)+2um(§)f e O] (x,8) dx}zo.
m=1 0

VY xonnma y <0 skaHnuruHu >bTHOOpra osicak, (2.38) TEHIIMKIArd OXUPTU

XAOHUHT MaH}pui SMACIIUTH Keuo YUKaIU. £ <0 Ba

0<|A|<(1/4) [m —a] maprnapra acocan 24% + a|/1| + [ KBaJpatT yuxana
mycOat sMmac. lllyauHr yuyH (2.38) TEHINIMKIArd HMKKHHYM KYHIIAIYBYH XaM
MmaHui smMac. byan Ba | >0 teHrcu3nmkHN YpTHOOpra OJIcak, (2.38) TeHIIIMKIaH
y'(x)=0, span y(X)=const, xe[0,X,] neran xymoca kenub ymkagu. Y xoina
(2.5) maprmapra acocan y(x)=0, x€[0,%,]. 2.5-1emma ncGoTmanw.

2.6-teopeMa. Aecap 2.5-1emmanune wapmiaapu oadxcapuica, Kyuuieau
macana bummaoan opmux edumea 22a OYIMauou.

Mcoor. Kyiimnran macama Y,(X) Ba VY,(X) eummmapra sra OyicuH ne0d

TeckapunaH (apas kuwraimuk. Y xomga Y(X) =Y, (X) - Y,(X) dysxmms

y'(X)+ay'(X)+ By(x)+ 7/? y() I,[A(x-1t)]dt=0, xe(0,1) (2.40)

TeHriaamann Ba (2.8) maptnapHu KaHoaTnaHTHpaad. (2.8) TEHTIMKIApHUHT

UKKMHYMCH Ba 2.1-memmara acocad, myHmai X, €(0,1) wmamxynku, Yy(X,)=0

TeHVIMK Ypuuiau Oynaau. byHu »bTuOOpra omm6, {(2.40),(2.5)} wmacamanu

Kapacak, 2.5-nemmara acocan Y(X) =0, X €[0,X,] Tenrnukka sra 6yiaamus.

y(x) =0, x€[0,X,] Tenrmukau apTHOOpra oncak {(2.40),(2.8)} macanamgan

Y'(x)+ay'(9) + By(X)+ 7] YOLIAKK-Dldt=0, xe(x.1); (2.41)

y(x,) =0, }y(x)dx:o (2.42)
X

TEHTJIMKJIAPHUHT YPUHIIA SKAHIUTH KeJTHO YUKaIH.

{(2.44),(2.45)} Tenrnukiapra IOKopuaard ycya Owman 2.1- Ba 2.5-
JeMMallapHu KyJutacak, myHma X €(X,,1) maBxyaku, Y(X)=0, Xe[X,, %]
TEHIJIMK YPUHIM SKaHIUTHHHA TOTTaMU3.
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bynu a>ptHbOOpra oncak, (2.44) Ba (2.45) TeHrImKIapaaH

Y'(x)+ay'(9) + BY(X)+ 7] YOLIAKK-D]dt=0, xe(x,1);

y(x)=0,  [y(x)dx=0

X
TEHIJIMKJIAPHUHT YPUHIIU KaHJIUTUHU TOIaMU3.
by tenrnmukmapra xam 2.1- Ba 2.5-meMMaHHM KYJUIaiiMHU3 Ba IOKOpUIATU
MyJioXa3aJapHu TakpopiaimMus. by xkapa€HHM KeTMa-Ke€T [aBOM 3TTHUPCAK,

HaTWXaza [0,1] CETMEHT n4aura KOMIIaImran IIyHJai
[0, %, 1.[%y X, .[%: X, 1, . [ X, X, ]-..  Opanmukmap cuctemacura sra Oymamuskw, Oy
opamukiiapaa Y(X) =0 6yimo, !]Lrg X, =1 TeHrnmk xam Ypunmu Oynamu. BymapHu
Ba Y(X)e€C[0,1] skamnuruau 3pTHOOpra ojcak, Y(X)=0, meran Xymocara 3ra
oymamms. [lemak, Yy(X)=0, xe[0,1]. Yuma Y, (X)=Y,(X), xe[0,1]. 2.6-Teopema
UCOOTIIaHIN.

2.7-teopema. Aecap 2.6-meopema wapmiapu ea f(x)eC[O,l] wapm
oasicapunca, 1, macanranune ewumu maeodncyo o6yraou.

Hcoor. (2.36) Tenrnamanu
y'(x) = f,(x), xe(0,1) (2.43)

KypuHuLIIa €310 onailnuk, Oy epaa
£,00 = F () —ay' () - By() - 7]y, [A(x-1)]dt.
0

Arap f,(x) ¢yakumsan Ba Y(1) coHHm Mabiaym aeb xucobmacak, (2.43)

TEHTJIaMaHUHT Y(X) e4nMH ydyH
y(x)=y(O)L-x)+ y@)x+ iG(x,t) f,(t)dt, x<[0,1] (2.44)

TEHTIIUK Ypuriau 0ynaau [5], Oy epaa G(x,t)-(1.12) pyHkmwus
(2.44) renrmukna Yy(0) ypuura k, vu Ba f,(X) dyHkums ypuura sca yHuHT

uponacuan Kysmu3. CyHrpa xocwn Oynran TeHrimkna Y'(t) WmTupok 3Tra
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UHTETpaIHK OynakiaaiiMu3 Ba ¥ MINTHPOK STraH XajJa MHTErpaviall TapTUOMHU

y3raptupamus. Hatmxana
y(x) =k L-x)+y@Dx+ Jl' f (O)G(x,t)dt + j M, (x,t)y(t)dt, xe[0,1] (2.45)
0 0
KYPUHHUIILJIaTK TEHTJIMKKa 3ra 0Viamu3, Oy epaa
M, (x,t) = a[G(x,1)] — G(x,t){ﬂ + 7/j I, [A(E —t)]dt}.

(2.45) Ttenrmukau X  Oyiinmua [0,1] opamukga wuHTerpamuiad, (2.2)
HIAPTIAPHUHT MKKUHYUCHHHU dbTHOOpra ojcak, Y(1) HOMabiyM COH KylHaarnda

TOIIXJIaAN:
y(0) =2k, —k, - 2}dxf f ()G(x,t)dt — 2}y(t)ﬁ M (x,t)dx}dt.

y(@ wwar Oy wudomacuam (2.45) TeHMIMKKAa KyWmO, OaB3W  IIAKI

AIMAIITUPUIIUIAPHU OaKkapcak,
1
y(x) =M, (x,)y(t)dt = F(x), xe[0,1] (2.46)
0
KYpPUHHUILJIaTK TEHIJIMKKA 3ra OYinamus, Oy epaa

M, (x,t) = M (x,1) —ZXjMG(z,t)dz.
F () =k (1—-2%) + 2k,x + j f (t){G(x,t) - 2ij(x,t)dz}dt.

(2.46)- y(x) HOomabiay™m (QyHKIMAra HHCOATaH MKKUHYHA Typ DPpearonbm

UHTErpaj TeHrjaamacu Oynuo [7], ky#uaran macangara skBuBaseHTaup. LIyHuUHT

yuyH Oy MHTerpaj TeHIjamMa €YMMHHUHI MaBKyJUIMru Ba siroHanuru 1l, macana

CUMMUHUHT STOHAUTH/IAH, SbHU 2.6- TeopeMaaH Kenud unkamu [7].

(2.46) wHTerpan TteHrmamaHuHr eummu M, (X,t) sapO pe3onbpBeHTacH

R,(x,t) épnamunma

y(x)=F,(x) + j R,(x,t)F(t)dt, xe[0,1]
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Kypunuiaa &3unaad. by TeHrnuknaH QoiiganaHu0 KypcaTHIl MYMKHHKH,

y(x) € C[0,1] nC?(0,1). 2.7-Teopema ucOOTIAHIM.

2.5-§. N'unep6oank KocuHyc Ba beccesn pyHKuMsiCMHM ¥3 MUMra oJ1yBYM
BoJsbTeppa oneparopu KATHAIITAH TEHIJIAMa YYYH OMPUHYH

TYp HHTerpaJj lapTiii MacaJa

Yoy unrterpo-audpepeHiman TeHriaMmaHu Kapaimk:

Y'(X) +a(x)y'(X) + B(X)y(X) +
y(x)ich(x +1)J,[A(x-t)]y(®)dt = f (x), 0<x<1, (2.47)

Oy epna S- OepmiaraH xakukuii coH 0ymuo6, S>—(1/2); a(x), f(X),7(X), f(X) -

Oepunran QyHKIMsIIAp.

I, macana. (2.47) tearnamanunr [0,1] cermeHTIa aHUKIAHTaH, Y3ITyKCH3

Ba (2.2) mapTiapHu KaHOATJIAHTUPYBYH €YMMH TOITUJICHH.

Kyiinnran macasanHuHr OMp KUUMATIM CUUIUIIIUHA TEKIITUPAMU3.
2.6-1emma. Arap  a(x),7(x)eC'[0,%],  B(x)eC[0,%],7(x,) <0,
Y'(x)20, (1/2)a'(x)—p(x)20, xe[0,X,]| maprmap Gaxapuca,
y' () +a(x)y'(x) + B(x)y(x) +

+y(x)Tch(x +t)J_s[l(x —t)]y(t)dt=0, 0<x<1, (2.48)

menenamanune (2.5) ueeapasuii wapmiapuu KaHOAMIAHMUPYSUU eHUMU MPUBUAT

@dyukyusoan ubopam.

Hcoor. (2.48) Ba (2.5) mapTiapHu KaHOATIAHTHPYBYH (YHKIMSHUA TOTHIII
makcamuaa (2.48) tenrmukHu Y(X) Ta KymalTthpamMu3 Ba x Oyhnda [O,XO]
cerMeHTAa uHTerpautaiiMmus. CyHrpa xocus Oynrad TeHriukaara y'(X) Ba Y'(X)

XOCWJIAJIap MINTHUPOK  ATraH HMHTerpayiapHu Oynakimad Ba (2.5) maptiapHu

xucoOra onu0, Kyinaara TeHTJIMKKA 3Ta 0y1aMus:
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Ty o | Zar09- 409 |y -

T 700y oodeh(x + T, [A(x 1]yt =0 (2.49)

OHnu (2.49) nary yuyuHYM MHTErpalHu Kapaiimu3. YHU |, Omian Genrunad,

ch(x+t) Ba J_S[/I(X—t)] GyHKIUSIIapHH
ch(x+1t) = %(eX+t +e ‘)

T [Ax-1)]= \/;ll:ESJrll)/Z [ @) cos[A(x—tyn]dn

TEHTJIMKJIap OWJIaH amMamTupaMus [6]:

I'(s+1)
T oJal(s+1/2) %,

by Tearnukaaru (e

I( ) Zdﬂf y(x)y(x dXI(eX”vLe‘X‘t)COS[/l(X Dnly(t)dt.

X+t —X—t

) - cos[A(X —t)n7] xynmaiiTMaHu

&' +e” ") -cos[A(x—t)n] =
(&' +e7") -[cos(Anx) cos(Ant) +sin(Anx)sin(Ant)] =
= e*e' cos(Anx)cos(Ant) +e*e' sin(Anx)sin(Ant) +
+e e cos(Anx)cos(Ant) +e e ' sin(Anx)sin(Ant)

TEHTJIMK OPKAJIM aJIMallITUpCaK, |, HU KyiHumaru KypuHUIIga E3UI1 MyMKHH:

S+l 1 S% X d 1> : 2
4\/_]” S+1/2 I( ) dn{!ﬂx)&ﬁgy(t)e cos(/lnt)dtj v

+Uy(t)e‘sin(ﬁ;ﬁ)dt} +Uy(t)e‘t cos(/int)dt] +Uy(t)e“sin(ﬁnt)dtj }dx}

0

by epnaru x 6yiinua uaTerpaTHu OYIaKIaimMus:

1 Xo

I(s+1) [ 2)55dn{( )ij(t)etcos(ﬂ,nt)dtj2+

4J_r s+1/2 B .

+UO y(t)e' sin(/lnt)dt] + (on y(t)e™ cos(/lnt)dtJ +(xjo y(t)e™ sin(/lnt)dtj ] —~

0
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_1" 7,()()[@ y(t)e' cos(/lnt)dtj2 + @ y(t)e' sin(/lnt)dtj2 +

+U y(t)e™ COS(;UT[)dtj + U y(t)e™ sin(ﬂnt)dt] ]dx}

Oxupru TEHIJIUKIAH F(s +1/ 2) >0, F(s +1) >0, 7/(x0) <0, Ba
7'(x)=0, ¥xe€[0,%,| Tenrcusmukmapra acocan |, <O skammmura xenaub UMKaL.
byaun Ba (1/2)a'(X)—f(X) >0, Vxe [0, XO] TEHICH3JIMKHA 3BTHOOpra oJicak,
(2.49) Tenrmuknan Y'(x)=0, spuu y(X) =const,x e[0,X,] meram xynoca xemi6
ankagu. Bynmaw sca (2.5) maprmapra acocan  y(x)=0, xe[0,%] , spHE
y,(X)=Vy,(X), xe [O, XO] SKAHJIUTH KeJIU0 YuKaau. 2.6-1eMMa HCOOTIIaHIH.

2.8-Teopema. Aeap a(x),y(x)eC'[0,1], B(x)eC[0,]], y(x)<0, ¥'(x)=0,
@/ 2)a'(x)— p(x)>0, xe [O,l] MeHeCU3IUKAAp baxcapuica, Kyuuleaw mMacand

oummaoan opmux euyumea 32a OYIManou.

Hcoor. Kyiimnran macana Y,(X) Ba Y,(X) eummmapra sra OyiacuH nebd
Teckapuial dapas kuwnaimuk. Y xonga y(X) =Y, (X) - Y,(X) dynxuus

y'(x) +a(x)y'(x) + B(x) y(X) +
+7/(x)fch(x +1)J,[A(x-t)]y(®)dt=0, xe(0,1) (2.50)

TeHrjgamMann Ba (2.8) maptinapHu KaHoaTnaHTupaad. (2.8) TEHTIMKIAPHUHT

UKKHHUMCcHIaH 2.1-memmara acocan, myHmait X, € (0,1) wmamxynku, Yy(X,)=0

TEHIIMK ypuriu Oynamu. bynu swTuOopra omu6, {(2.50),(2.8)} wmacananu

Kapacak, 2.6-nemmara acocan Y(X) =0, X €[0,X,] Tenrnukka sra 6yiaamus.

y(x)=0, x€[0,X,] renrnaukuu ypTHOOpTa oncak, {(2.50),(2.8)} macananan

y' () +a(x)y'(x) + B(X)y(x) +

+;/(X)Jx'ch(x+t)J_s[l(x—t)]y(t)dt =0, xe(X,1l); (2.51)
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Y00 =0, [y()dx=0 252)
Xo

TEHIJIMKJIAPHUHT YPUHIIA SKAHJIUTH KeJTHO YUKaTH.

{(2.51),(2.52)} Tenrnmkmapra roKopuaara ycya Owran 2.1- Ba 2.6-
JTeMMaJapHU Kyiulacak, ImyHma X €(X,,1) Mamxynku, Y(X)=0, xe[X,, %]
TEHTJINK YPUHJIN SKaHJIUTHHHA TOTTAMH3.

bynu »pTHOOpra ojicak, (2.51) Ba (2.52) TeHraukiaapaaH

y' () +a(x)y'(x)+ S(x)y(x) + V(X)TCh(X +1)J,[Ax-1)]y)dt =0, xe(x,);

y(x)=0,  [y(x)dx=0

TEHTJIMKJIAPHUHT YPUHIIU SKaHJIUTUHHU TOaMU3.
by tenrmmkmapra xam 2.1- Ba 2.6-memMMaHHM KyJUTaiiMHU3 Ba IOKOpUIATU
MyJioOXa3aJlapHu TakpopJjaiimu3. By kapa€HHH KeTMa-KeT [aBOM JTTHPCaK,

HATWXaIa [0,1] CETMEHT A4Yura JKOMJIaImran HIyHIA
[0, %, 1, [%, X ). [%s X, 1, s [ X, X, ]...  Opanmukmap cuctemacura sra Oymamuskd, Oy

opamuknapaa y(x) =0 6ynuo6, limX, =1rtenrnuk xam ypunnu Oynanu. bBynapau Ba

y(xX) € C[0,1] oskannmrunu >bTHOOpra oncak, Y(X)=0, peran Xynocara sra
oymamms. [lemak, Yy(X)=0, xe[0,1]. Yuma Y, (X)=Y,(X), xe[0,1]. 2.8-teopema
UCOOTIIaHIN.
2.9-teopema. Aecap 2.8-meopema wapmnapu ea f (X) eC[01] wapm
oascapunca, |1, macananune ewumu masdncyo o6ynraou.
Hcoor. (2.47) TeHriamaHu
y'(x) = f.(x), xe(0,1) (2.53)

KypuHHIIIa &30 onainuk, 0y epaa

£,00 = £ (0 —a(y ()~ BRIV~ 700 eh(x+1) 3, [A(x—1)]y(Oet
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Arap f,(X) dynkuuaaun Ba Y(1) coHHu Mabaym meb xucobmacak, (2.53)

TEHrJIaMaHuHT Y(X) e4ruMH y4yH
y(X)=y(0)1L-x)+ y@D)x+ jG(x,t) f;(t)dt, x[0,] (2.54)

TEHTTUK YypuHiu Oynaau [5], Oy epaa Oy epaa G(x,t)-(1.12) dyukuus.

(2.54) renrmukna y(0) ypuura k, Hu Ba f (X) dyHKIMSA ypHUra ca yHUHT
uponacuan kysmm3. CyHrpa xocun Oynran TeHrnukaa Y'(t) wmrupox sTrax
UHTCTpAJIHA OYJIaKiiaiMu3 Ba ;/(x) UIITHPOK OTraH XajJja WHTerpaliall

TapTHOMHY Y3rapTupamu3. Hatmkana
1 1
y(x) =k @—=x)+ y@x+ [ f (O)G(x,t)dt + [Mg(x,t)y(t)dt, xe[0,1]]  (2.55)
0 0

KYpPUHHUILJIaTK TEHTJIMKKA 3ra OYinamus, Oy epaa

1

Mg (x,t) =[ (X G(xt)] G(xt){ (x)[J, ﬂ,(f—t)]dt}.

t
(2.55) Ttenrmukam X Oyiwua [0,1] opamukga wuHTerpauiad, (2.2)
HMIAPTIAPHUHT MKKHHYKUCUHH 3bTHOOpTa ojcak, Y(1) HOMabiayMm COH Ky#uaardua

TOIIMJIAAN:
y() =2k, —k, — 2} dxj f()G(x,t)dt - 2} y(t)ﬁ Mg(x,t)dx}dt.

y() wmar Oy wudomacurm (2.55) TeHrnmMKka Ky#uO, 0ab3u  IHAKI

aNIMAIITUPUIIUIAPHU OaXKkapcak,
1
y(x) = [Mg(x,1)y(t)dt = Fy(x), x€[0,1] (2.56)
0
KYpPUHHUILAArM TEHIJIMKKA 3ra 6yinamus, Oy epaa

M, (X,1) = Mg(x,1) —ZXst(Z,t)dZ.

F, (x) =k, (1-2X) + 2k, x + j f(t) {G(x,t) - ZXTG(x,t)dz}dt
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(2.56)- y(x) HOMabiay™m (QyHKIUMsATa HHCOATaH MKKUHYHA Typ Dpearonbm
uHTEerpan tearnamacu 0ymmo6 [7], |l macanmara sxBuBanentaup. lllyaunr yayn Oy

WHTErpajl TEHTJIaMa €YMMHUHHUHT MaB)XYUIUTH Ba STOHAJIUTH KyWWJITaH Macaja
CUYMMUHUHT STOHAJUTH/IAH, SbHU 2.8- TeopeMajiad KeJmo unukamu [7].

(2.56) wmHTerpan TeHrIamMaHuHr euynMH M, (X,t) sapo pes3osbBeHTacH

R,(X,t) épnamuna
y(x) =F,(x) + _1[ R, (X, t)F(t)dt, xe[0,1]

KypuHuiaa &3wnanu. by TeHrnuknaH doipganaHul® KypcaTHil MYyMKHHKH,

y(x) € C[0,] nC?(0,1). 2.9-Teopema uc60TIaAHIM.

2.6-§. beccea-Kauddgopa pyHkuusicu KATHAIIITAH TEHIJIaMa Y4yH

OMpPHMHYYM TYP MHTErpaJj mMapTin Macaja

®apa3 kumaitmik, Gepuiran a(x), b(x), c(x) Ba f(x) ¢dynxumsmap [0,1]

CEerMEHT/Ia aHUKJIaHTaH Ba y3JyKCU3 OYJICHH. (O,l) WHTEpBaJJIa KyUuaaru

y"(x)+a(x)y'(x)+b(x)y(x)+ c(x)j(x -t) I, [ﬂ(x +t)] y(t)dt=f(x) (2.57)

0
MHTErpaj oreparop KaTHAIIraH MHTErpo-aup@epeHinan TeHrJIaMand Kapaimk,
0y  epnaa ae(01), m>—(1/2), A-OepunraH  XakMKMHd ~ COH,
1.(2)=I(m +1)(z/2)_rn I.(z), I'(z) - Diinepuunr ramma-dyuxumsicn, |, (z) -

MaBXyM aprymeHtiu beccen pynkuuscu.

Il, macama. (2.57) TeHrimamaHuHT [O,l] CEerMEHT/Ia aHUKJIAHTaH, Y3JIYKCHU3

Ba (2.2) mapTiIapHu KaHOATJIAHTHPYBYH €YMMH TOTIHIICHH.

Kyiinnran MacasiaHuHT OMp KHMMATIIA CUWIMIIMHA TEKIIAPaAMU3.
2.7-1emMma. Azap a(x), c(x) eC [O,xo], C(XO) <0, C'(X) >0,

(1/2)a'(x)—b(x)=0, x[0,%,]| wapmuap 6axcapunca,
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y'(x)+a(x)y'(x)+b(x)y(x)+

+¢(X) [ (x=t) “T,[ A(x+1) ]y(t)dt =0, x [0, x,] (2.58)

O ey <

menenamanune (2.5) ueeapasuii wapmiapuu KaHOAMIAHMUPYSUU eHUMU MPUBUAT
@dyukyusoan ubopam.

Hcoor. (2.58) Ba (2.5) mapmimapan KaHOATIAHTHPYBYU (DYHKIMSIHA TOTIHIII
makcamuaa (2.58) TenrmukHum Y(X) Ta KymaiThpamu3 Ba x Oyihnda [O,XO]
cerMeHTAa uHTerpautaiiMmu3. CyHrpa xocwn Oyirad TeHrmkaard y'(X) Ba Y'(x)

XOoCWajlap MIITUPOK  ATraH WHTErpauiapHu Oynaknad Ba (2.5) mapTiapHu

Xxucobra oub, Kyiuaaru TeHIJIMKKA 3ra 0yI1aMus:

I[Y'(X)TdXJF Xﬂ#—b(x)}yz(x)dx_

) X

—jc(x)y(x)dxj(x —t) T, [ A(x+t) ]y(t)dt=0. (2.59)

0 0

OHmu (2.59) udonanaru yunaun uHTerpaanu | Owian 0enrunad, cyHrpa

o 1
(x=1)" = I'(a)cos(ar/2

)Tnalcos[(x—t)ann,

TEHIJIMKIIapaaH ¢oiaanancak [6], y

B I'(m+1) 1 _ 2\ Z+OO - XOC ~
I_\/;F(a)cos(aﬂ/Z)F(m+(l/2))J;(l ) d -([77 dn.(’; (x)

x{y(x):[ch[/l(xﬂ)z]cos[(x—t)n]y(t)dt}dx

kypuaumaa — &wiaan.  Oxupru  udomamarm  ch [/1 ( X + t) Z] COoS [( X — t)n]

KylaiTMaHU

ch| A(x+t)z |cos| (x—t)n ] =
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= (1/2) ("7 + e *0“V%)[ cos( xr7)cos(tr) +sin(xi7)sin(tr) |

TEHIJIMK OpKAJIM ajMaIlTHpcak, | Kyiuaaru KypuHUIITa KEIau.
I (m + l)

- — )" Z+OO a-1 XOc X) x
SN sy e A B KA G

-1

x{e“zcos(xn)y(x)_(x[e“zcos(tn)y(t)dt+emsin(xn)y(x)ie‘tzsin(tn)y(t)dt R

vec0s(x7) y(x) [ cos(t7) y(t) +emgin(xn)y(x)jemsin(tn)y(t)dt}dx.

0 0
by Tenrnukaun

Xo

F(m +l)

1 AMY2 T o
:4\/;F(a)cos(a7r/2)F(m+(]/2))I(l_z) dzj'n 1dnjc(x)x

-1 0 0

x%mewcos(m)y(t)dt}z +[Eewsin(tn)y(t)dt .

2

J{EeMzcos(tn)y(t)dtjz+@eMzsin(tn)y(t)dt} dx

KypuHHUIa €310 ONuIl MyMKHH. OHAM X OYiinua WHTerpaiHu Oynakiao,

KyWH1ard TeHIJIUKKa 3ra 0yiaMus:

F(m+1) r my2 ¢
1 v dz | n“d
4\/_1“ )cos(ar/2) +(1/2) Il !77 (e

) (m+
X{ HIG“COS " } ue ey Jz {I““%s(tn)y(t)dtj +

X

(s o o o]

dx}
I'(a)>0,cos(ar/2)>0, I'(m+1)>0, I'(m+1/2)>0,¢(%,)<0,c'(x)>0

TEHI'CH3JIMKIIapra acocan oxupru udoaanan | <0 skanmurn kenmu6 umkaman. | <0

2

+U e " cos(tr) y(t)dtT + @e“sin(tn) y(t)dt
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Ba (1/2)a'(x)—b(x)=0, xe[0,1] Tenrcmsmuknapun swTHOOpra oncak, (2.58)
tenrmukgan y'(x)=0, serm y(X)=const, xe[0,%,] meram xymocara kemamus.
Bysnan sca (2.5) maprmapra acocan  y(x)=0, x €[0, X, | sxanmurn xenu6 unxamm.
2.7-nemMmma UcOOTIIaHIH.

2.10-reopema. Aeap a(x),c(x)eC'[0,1], c(x)e[0,1] c(x)<0, c'(x)=0,
@/2)a'(x)—b(x)>0, xe [0,1] MeH2CU3IUKAAp badxcapuica, KyuuieaH macand

oummaoan opmux eyumea 32a OYImMatiou.

Hcoor. Kyiinmnran macama Y,(X) Ba Y,(X) euumiapra sra OyiIcHH ne0d

Teckapuaas (apas Kwiaiimk. Y xonaa y(X) =y, (X) —y,(X) pynknus
y"(x)+a(x)y'(x)+b(x)y(x)+

+¢(X) [ (x=t) “T, [ A(x+t) ]y(t)dt=0, xe(0,1) (2.60)

O Ly <

TeHrjgamManu Ba (2.8) maptiaapHu KaHoaTnaHTHpand. (2.8) TEHIIIMKIAPHUHT

UKKUHUuCHIaH 2.1-nmemMmara acocaH, myHpail X, €(0,1) wMaxynku, y(x,)=0

TEHITIMK Ypurian Oynmaau. byHu swTHOopra omu6, {(2.60),(2.8)} wmacananu

Kapacak, 2.7-nemmara acoca Y(X) =0, x [0, x,] Tenraukka sra 6ynammus.

y(x)=0, x [0, x,] Tenraukuu ypTHOOpra oncak, {(2.60),(2.8)} macanagan
y'(x)+a(x)y'(x)+b(x)y(x)+

+e(X)|(x=t) T, [A(x+t) |y(t)dt=0  xe(x,D); (2.61)

O Ly <

y(x,) =0, iy(x)dx=0 (2.62)

Xo
TEHTJIMKJIAPHUHT YPUHIINA YKAHIIUTH KO YUKATH.
{(2.61),(2.62)} Ttenrnuknapra roxkopumaru ycyn Owman 2.1- Ba 2.7-
JeMMAaJIapHu KyJulacak, IIyHmau X €(X,,1) maBxkyaku, Yy(x)=0, xe[X,,X]
TEHIJIMK YPUHIIA SKaHIUTUHH TOTIAMH3.

bynu »pTHOOpra oncak, (2.61) Ba (2.62) TeHrnmukiIapaaH
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Y200y () DY) + o) J (x0T AG )]y 0ot =0 xe (4.0

y(x)=0,  [y(x)dx=0

TEHIJIMKJIAPHUHT YPUHIIN 3KaHIUTHUHHA TONAMU3.
by tenrnmukmapra xam 2.1- Ba 2.7-meMMaHM KyJUlaiMHU3 Ba FOKOpUIAru
MyJIOXa3aJapHU TakpopjanMu3. by kapa€HHM KETMa-KeT JaBOM JTTHUPCAK,

HaTHXana [0,1] CEerMEHT uqura KOMTamraxn HIyHai
[0, %, 1. [%s X, 1. 1%, X, 15 [X, 0 X1 ]--.  Opanmkiap cucremacura sra OyinamMu3Ku, Oy

opamukiapna Y(X) =0 6yim6, limx =1 TeHrnuk Xam ypurau Oymaau. bBynapuu Ba

y(x) €C[0,1] »sxanmnmuruam >bpTHOOpra ojacak, Y(X)=0, aeran Xymocara sra
oynamu3. [Jlemak, Yy(X)=0, xe[0,1]. Yuma vy, (x)=y,(x), xe[0,1]. 2.10-teopema
UCOOTIIaHH.

2.11-teopema. Aeap 2.10-meopema wapmnapu ea f (X) €C[0,1] wapm
oaoxcapunca, ||, macananune ewumu masorcyo 6yaaou.

Hcoor. (2.57) Tenrnamanu
y"(x) = fs(x), xe(0,1) (2.63)

KypuHHIaa &3ub onainuk, 0y epaa
fs () = () —a(x)y'(x) —b(x) y(x) - C(X)I(X —t) 1, [Ax + 1) ]y(D)dt.

Arap f,(X) ¢ynxkmmaan Ba Y(1) conHm Mabiaym meb xucobmacak, (2.63)

TEHrJIaMaHuHT Y(X) eYrMMH y4yH
y(X)=y(O0)A—x)+ y@®)x+ jG(x,t) f;(t)dt, xe[0,1] (2.64)

TEHIJIMK YpuHiau 0yaanu [5], Oy epaa Oy epaa G(x,t)-(1.12) dpyukius.
(2.64) tenrmukna Yy(0) ypuura k, vu Ba fy(X) dyHkuums ypuura sca yHuHT

uponacuan Kysmu3. CyHrpa xocwn Oynran TeHrimkna Y'(t) WmTupok »Tra
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UHTErpamHu OynakinaiiMu3 Ba C(X) UIITUPOK OTraH Xajajga MHTerpasiaml

TapTUOWHU Y3rapTupamu3. Hatmxkana
1 1
Y(x) =k (L= %) + yOx+ [ F (G (X t)dt + [Myo(x.t)y()dt, xe[0.1]  (2.65)
0 0

KYPUHUIIIATK TEHTJIMKKA ATa 0y1aMus.

(2.65) Ttenrimkam X Oyimua [0,1] opamukga wHTerpamwiad, (2.2)
HIAPTIAPHUHT MKKHHYACUHH 3bTHOOpra ojicak, Y(1) HOMabayM COH KyHHaarnya

TOIIMJIAAN:
y(0) =2k, —k, - 2} dxj f()G(x,t)dt - 2} y(t)“ Mm(x,t)dx}dt.

y() wwar Oy wudomacuam (2.65) TeHrMKKa KyWMO, OaB3W  IIAKI

AIMAIITUPUIIUIAPHU OaKkapcak,
y(x) - j My, (x,)y(®)dt = F,(x), x[0,1] (2.66)
0
KYpPUHUIIIard TEHIJIMKKA 3ra 0ynamus, Oy epaa
M., (X,t) =M, (X,t) - 2le' M,,(z,t)dz.
0
F,(x) =k, (1—2x) + 2k, x + i f (t){G(x,t) - ZXjG(x,t)dz}dt
0 0

(2.66)- y(x) HOMabiay™m (QyHKIUsATa HHCOATaH MKKUHYHA Typ Dpearonbm
UHTEerpan tenrnamacu 0ymm6 [7], |1, macanara sxBuBanentaup. lllynunr yayn Oy

WHTErpajl TEHTJIaMa CYMMHWHHHT MaB)XY/UINTH Ba STOHAJUTH KyHWIraH Macaja
CUMMUHUHT SroHamuruaad, sean 2.10- Teopemanan keaud uukagu [7].

(2.66) wmHTerpanm TeHriaamanuHr eunmu M, (X,t) smpo pesonbBeHTacH

R;(X,t) épmamuna

y(x)=F,(x) + j R, (x,t)F, (t)dt, xe[0,]]
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Kypunuinaa &3unaau. by TeHrnuknaH ¢oiinamanu® KypcaTUIl MYyMKHHKH,

y(x) e C[0,1] ~C?(0,1). 2.11-Teopema HCOOTIAHIH.

2.7-§. Ukkunum TapTHOIU HHTErPo-auddepeHuna TeHrJIaMalapHUHT

Oup cuH(U yUYyH OMPUHYH TYP MHTErpaJl WApPTJId Macaja

Yoy unrerpo-auddepeHiman TeHriiaMmaHu Kapanimk:

Y'(x)+a(x)y(x)+B(x)y(x)+
+7(><)f(x—t)‘a ch[ A(x-t)]y(t)dt=f(x), 0<x<l (2.67)

6y epma a(x),B(x),7(x),f(x) - Gepuwmran dynkuusmap, a,A- OGepuiran

XaKUKUM conyiap 6ynuo, a e (0,1) :

Il, macana. (2.67) tenrnamanuur [0,1] opaiuKkia aHMKIAHIaH, Y3IIyKCH3
Ba (2.2) mapTiapHu KaHOATIAHTUPYBUM €YUMU TOITHIICHH.

Kyiinnran mMacasianHuHr OMp KUAMATIN CUUITUIIMHN TEKITHPAMU3.
2.8-1emma. Azap a(x), 7(x), €C[0,%], (1/2)a'(x)—B(x)=0,
_e Wk < 7(x)<0, xe [0, XO] bynca,
y"(x)+a(x)y'(x)+B(x)y(x)+
+y(x)j(x —t) “ch[ A(x—t)]y(t)dt=0, xe(0,x,) (2.68)
0
menenamanune (2.5) ueeapasuii wapmiapuu KaHOAMIAHMUPYSUU eUUMU MPUBUAT
@ynryusoar ubopam.
Hcoor. (2.68) TeHTIMKHH y(X) dbyHKIIUATa KynanTupamMu3 Ba X Oyiinua

[0, XO] cerMeHTaa HHTerpaaimus. Cyurpa xocua Oynran teHraukaaru Y'(X) Ba

y'(X) xocuianap MINTHPOK STraH MHTErpayiapHu Oyiakiad Ba (2.5) mapriapHu

xucobra onub, Kyiuaaru TeHIJIMKKa 3ra 0yamMus:
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XE[Y'(X)de+ ]:Ea’(x)—ﬂ(x)} y* (X)dx —

—Iy(x)y(x)dxj(x—t)_ach[/l(x—t)]y(t)dt =0. (2.69)
0 0
Ouam (2.69) TEHTIUKAArd yYWHYM WHTETpAHU Kapaimu3. YHu | Owman
Genrmnad, Ch[ﬂ.l(x—t)] Ba (X—t) " dyHKuMATApHUHT
oo L ey |
ch[ A(x t)J_E(e +e )

1
I"(a)cos(ar/2

(x-1)° -

KypUHULLIapuAaH Qoiinananuo, ylapHu amMalTHPAMU3:

)Tna‘lcos[(x—t)n]dn

1

| = T (a)cos(an2) Tﬂa_ldﬂ.fﬂf(x) y(x){i(emt) + eﬁ(t’x))cos[(x —t)n]y(t)dt}dx.

0
by udonanu Kyitmaarnya €3 MyMKUH:

1 . 0 21x h At 2
|:4F(a)cos(a7z/2)-([’7 dn{!‘y(x)e a{ue cos(nt)y(t)dtj +

{IeMS‘”("t)y(t)dtﬂdﬂ XfMX)e“%[@e” COS(ﬂt)Y(t)dtT +

J{Eeﬂtsin(m)y(t)dtﬂdx}

OHau X Oyinya nHTerpanHu 0ynakial, Kyiuaard TeHIJIMKKa 3ra 0yaamus:

1

'= 4F(a)cos(a7z/2)+‘fna1dn{y(xo)emo Kfel‘ cos(nt)y(t)dtJ ’

X

0
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2

+@eMSi”(’ﬁ)y(t)dtjzidx+7(><o)e“X"meﬂf«‘OS(nt)y(t)oltJ '
+[Xj:eﬂ sin(nt)y(t)dtﬂ - Xfe—”x [/ (%)~ uy(x)}[@em Cos(m)y(t)dtjz .

J{Eeﬂ sin(t) y(t)dtﬂdx}.

I'(a)>0,cos(ar/2)>0, y(%)<0, y'(x)£24y(x)=0 TeHrcusmmkzapra acocaH
oxupru uponanan | <0 skaHIUTH KeINO YUKAIH.

1<0, Ba (1/2)a’(x)—B(x)=0, vxe€[0,%,] Tenrcusmukmapan sprGOpra
oncak, (2.69) renrmukman Y'(x)=0, seam y(x)=const, xe[0,%,| nmeran
XyJjocara keinamu3. bynman sca (2.5) maptiapra acocaH y(X) =0, xe [0, XO],
spHn Y, (X) =Y, (X), Xx€[0,%, ] oxarmru kemu6 dnkamm. 2.8-1eMMa HCOOTIAHTH.

2.12-teopema. Aeap  a(x), y(x)eC'[01], »(x)<0, »'(x)=0,
@/ 2)a'(x)— p(x)=>0, xe [0,1] MeH2CU3IUKAAp baxcapuica, Kyuuleaw mMacand

oummaoan Opmuk evumed 32a OYImMaiou.

Hcoor. Kyiinnran macanma Y,(X) Ba Y,(X) euummiapra sra OyiICHH n1e0d

Teckapuias (apas Kwaiimk. Y xonaa y(X) =y, (X) —y,(X) pynknus

Y'(x)+e(x)y'(x)+ B(x)y(x) +

(x—t)"ch[ A(x—t)]y(t)dt=0, xe(0,1) (2.70)

O ey <

+7(x)

TeHrjJamMann Ba (2.8) maprinapuu KaHoaTnaHTupaad. (2.8) TEHTIMKIAPHUHT

UKKHHYKMCcHOaH 2.1-memmara acocad, myHpad x, €(0,1) MaBxynaku, Yy(x,)=0

TEHIJIMK Ypuriu Oymanu. bynu swTuOopra omu6, {(2.70),(2.8)} wmacananu

Kapacak, 2.8-nemmara acocan Y(X) =0, x [0, x,] TeHramKKa sra 6ynamus.

y(x)=0, x [0, x,] Tenraukuau ypTHOOpra oncak, {(2.70),(2.8)} macananan
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Y (%) +a(x)y (x)+A(x)y(x)+

+y(x)j(x—t)_a ch[ A(x—t)]y(t)dt=0, xe(x1); (2.71)

Y00 =0,  [y(dk=0 @272

%o
TEHIJIMKJIAPHUHT YPUHIIA SKAHIUTH KeIHO YNKa M.
{(2.71),(2.72)} Tenrnukmapra IOKOpumard ycya Owman 2.1- Ba 2.8-
JeMMAaJIapHM KyJulacak, IIyHIau X €(X,,1) maBxyaku, Yy(x)=0, xe[X,,X]
TEHIJIMK YPHUHIN SKaHIUTHHHA TOITAMU3.

Bbynu swTuHbOpra oncak, (2.71) Ba (2.72) TeHrnukiapaaH

Y'(%)+a(x)y (x)+ B(x)y(x) +

+y(%)](x=1) “eh[A(x=1)]y(1)dt =0, xe (x,D):

y(x)=0,  [y(x)dx=0

TEHTJIMKJIAPHUHT YPUHIN SKaHJIUTHHHA TOTIAMH3.
by tenrmmkmapra xam 2.1- Ba 2.8-memMmaHM KyJUTaiiMH3 Ba FOKOpUIATU
MyJioXa3aJlapHu Takpopiaiimu3. By xapa€HHM KeTMa-KeT JaBOM OSTTHUPCAK,

HaTIKaaa [0,1] CETMEHT u4nra YKOWUJAIITaH HIyH7ai
[0, X, 1.[%y, % 1,[%, %, 1, ., [X,, X, ,]-.. Opamuknap cucremacura sra Oynamusku, Oy

opamukiapaa Y(X)=0 6ymm6, limx, =1 TeHrnuk xam ypuninu Oynagu. bymapan

Ba Y(X)e€C[0,1] skanmurunu 3pTHOOpra ojicak, Y(x)=0, meran Xymocara sra
oynamu3. [Jlemak, Yy(X)=0, xe[0,1]. Yuma vy, (x)=y,(x), xe[0,1]. 2.12-teopema
UCOOTIIaHH.

2.13-Teopema. Aeap 2.12-meopema wapmnapu ea f(X)eC[0,1] wapm
oascapunca, |1, macaranune ewumu masocyo 6a a20na 6yn1aou.

Hc6oT. (2.67) TeHrnamaHu
y'(x) = f,(x), xe(0,) (2.73)
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Kypunuiaa €3u0 onainuk, Oy epaa

—t) “ch| A(x—t)]y(t)dt

—r
~
—
>
N—"
I
—
—
X
N—"
|
N
—~
X
N—"
<\
—
X
N—"
|
=
O ey <

Arap f,(x) ¢ynknusaun Ba Y(1) coHHm Mabiaym med xucobmiacak, (2.73)

TeHrIaMaHuHT Y(X) e4uMH yayH
y(x)=y(O)L-x)+ y@)x+ jG(x,t) f,(t)dt, x<[0,]] (2.74)

TEHTTIUK YpuHiau oynamau [5], Oy epaa G(x,t)- (1.12) pyukmus.

(2.74) renrmukna y(0) ypuura k, vu Ba f,(x) byHKOMA ypHHUTa 3ca YHUHT
upomacuan Kysmu3. CyHrpa xocwa Oyiaran TeHrmkaa Y'(t) wmTupok sTrax
WHTeTpanHu OymakmaiiMu3 Ba y(X) MIOTHPOK OTraH Xaaga MHTErpasall

TapTHOMHY Y3rapTupamus. Hatmxkana
1 1
y(X) =k (@—x) + y@Qx+ [ f (OG(x,t)dt + [M,(x,t)y(t)dt, xe[0,1] (2.75)
0 0

KYPUHHUILJIaTK TEHTJIMKKA 3ra OYVinamus, Oy epaa

1

My, (60 =[a(x)Gx1) ] G(xt){ (X)]J, /l(é—t)]dt}.

t
(2.75) Tenrmukau X Oyiimua [0,1] opamukaa wuHTerpamwiad, (2.2)
HIAPTIAPHUHT MKKHHYACHHHM 3bTHOOpra ojicak, Y(1) HOMabiayM COH KyWHaaruda

TOIIUJIaaun:
y() =2k, —k, - zjdxf f()G(x,t)dt — 2} y(t)ﬁ Mlz(x,t)dx}dt.

y() wuar Oy wudomacuum (2.75) TeHrnIMKKa KyHuO, Oab3M  IIAKI

aNIMAIITUPUIIUIAPHU Oa)Kkapcak,
1
y(x) = [My(x,)y()dt = F,(x), x€[0,1] (2.76)
0

KYpPUHUIIIATK TEHIJMKKa 3ra 0ynamus, Oy epia
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My (X,t) =M, (x,t) - 2ij12(z,t)dz.
F(X) =k (1—2x) + 2k, x + j f (t){G(x,t) - ZXTG(x,t)dz}dt

(2.76)- y(x) HOMabiay™m (QyHKIHSIra HHcOAaTaH MKKHHYH Typ Dpearoysm
MHTeTpan Terrnamacu 0ymm6 [7], 11, macanara sksuBaneHtTaup. LLyHusr yayn Oy

WHTErpajl TEHIJIaAMa CYMMHHHHI MaB)XY/UINTH Ba STOHAJUTH KyHWIraH Macaja
CUMMUHUHT STOHAJUTHIAH, SbHU 2.12- TeopemanaH Keaud dyukaau [7].

(2.76) wmHTEerpan TeHrIaMaHuUHT eduMH M (X,t) SApo pe3onbBeHTacH

Rs (X,t) Epnamuna
y(x) = F(x) + T R, (x,t)Fy(t)dt, xe<[0,]]

KypuHuiga &3wianu. by TeHrnmuknaH (doiganaHu® KypcaTHUIl MYMKHHKH,

y(x) € C[0,1] ~C?(0,1). 2.13-Teopema UCOOTIAHIH.
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111 BOb
NKKHMHYA TAPTUBJIN UHTEI'PO-IUDPDPEPEHIINUAJIL
TEHI'JIAMAJIAP Y4YH UKKUHYY TYP UHTEI'PAJI ITAPTJIN
MACAJIAJIAP

3.1-§. Kacp Taptu6au nuddepenunal oneparopiaap KaTHalIraH

TEHIJIaMa YYYH HKKHHYH TYP MHTErpaJ maprtjin MacaJjia

NkxrHuM TapTUOIN YU3UKIU YIIOY
y"(%) +b(x)y'(x) + @(x) Dy, y(x) + V(X) Dy (x) +c(x)y(x) = f (x), x e (-11) (3.1)
muddepeHnran TEeHIIaMaHu Kapaiimk, Oy epma b(X),c(x), f (X), o(x),v(X)-

Oepwiran y3nykcu3 (yuknusap; v, o € (0,1) -6epunran comnap; Y(X) -HOMabiIym

dynxuus, D) Ba D7, -kacp taptubnu nuddepeHiman oneparopiap:
X 1
Diy(x)=— L[ YO 4t pryy=-— Lt 9 YO g
I'(L-90)dxy(x—1) I'L—y)dxy (t—x)

l1l, macama. (3.1) temrmamanunr C[-1,1]NC?(-11) cundra Terumim

H_IYHI[aﬁ CUMMH TOIIMJICUHKH, Y
0 1
YD) =[a@y®di+k, y@Q)=[AM)yM)dt+k, (3.2)
-1 0

HIapTJIApHU KaHOATIaHTUPCHH, Oy epma «(t) Ba f(t)- Oepwiran y3aykcus
dynkusinap, k; Ba Kk, aca Oepuiran XaKuKuid COHIap.
by macana a(x) =0 Ba v(x) =0 6yiran xonaa [5] na ypraHuiras.
3.1-teopema. Aecap ¢(X)<0,w(x)<0,v(X) <0, c*(X) +@”(X)+V>*(X) %0,
xe(-11); |a(X)|<Lxe[-L0]; | B(X) <Y, x€[0,1] wapmaap basxcapunca, 111,

macana bummaoan opmux edumea 32a OYIMAauou.

Hcoor. Papaz kunainmuk, 1ll; macama y,(X) Ba Y,(X) eummmapra sra
oyncun. Y xonma Y(X) =Y, (X) —VY,(X) qynxmms
y"(x) +b(x)y ‘(x) + @(x) Dy, y(x) +V(X) Dy (x) +c(x)y(x) =0, xe (-1, (3.3)
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yED = [e®y®d,  y@)=[AM)yM)d, (3.4)

apTJIapHU KaHOATJIaHTHPAIH.

®apa3 xwraiinmuk, {(3.3),(3.4)} macama Yy(X)#0, xe[-11] eunmra sra

oyacun. Y xonna sup|y(x)|H y(x,) =M >0, 6y1ub, 6y epaa X, —[-1,1] opanukna

[-11]
€TyBYM y3rapMac COH.

ABBan X,€(-11) ne6 dapa3 kumaiimk. Y xonma Y(X) ¢yHKmus X,
HYKTaJla MycOaT MakcuMyM (MaHduil MUHMMYM)ra 3ra 6ynaau. Y xonaa QyHKIus
XOCWJIAJJApUHUHT  XOCcCajlapura  acocaH, y'(%,) <0(=0), y'(%,)=0
tenrcusmuknap, D Ba DJ -kacp Taprubnu nuddepeHuman omepatopaap yayH
skcTpeMyM mpuHumnura [5,8] acocan DY y(X) lex, > 0(<0), Dy (X) ], >0(<0)

TEHICU3JUKIap YpuHiIu Oynaau. bynapHu Ba Teopema MIapTIapMHU 3BTHOOpra

OJICAK,
[Y"()+by'(x) + @(x)D2y(x) + V(X)DLY(¥) +e(x)y(x) ] <0(>0)

TEHICH3IIMKKa 3ra 0ymamu3. By oca (3.3) Tenrnukka 3uaaup. [emak, X, ¢ (—1,1).
Arap X,=-1 pecak, VXxe(-11] yuyn |y(X)|<y(-D)|=M tenrcusmux
ypurwm O6ynamu. bynu Ba |a(X)[<1, X €[-1,0] TeHrcusnukHM YBTHOOPTa OJICAK,

(3.4) TeHTIMKIIApHUHT OUPUHYHUCHIAH

0

[a@®)y(t)dt

-1

M=]y(-DI=

< [la@® Iy |dt <M,

apHM M <M KypHUHUIIIATY HOTYFPU TEHICU3NIUK Kenub yukanu. [Jemak, X, = —1.

Xynmou my kabu (3.4) Tenrnukiaapuu wkkuHuucH Ba | F(X)[|<1 x €[0,1]
TEHI'CU3JIMKaH (oiinananu0 KypcaTuil MyMKHHKH, X, #1.

IOkopumaru onuHran Kapama-kapimmukiaapaad X ¢[—1,1] meran xysoca
kenu6 unkaau. by aca Beiiepmtpacc teopemacwura [8] 3ummup.

Hemak, y(x) #0,xe[-11] neran dapazumus HoTyFpu. YHAa Y(X) =0, sbHU

Y, (X) =Y,(x),x e[-1,1]. 3.1-Teopema ncdboTIaHIH.
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3.2-treopema. Azap 3.1-meopema wapmaapu eéa b(X), o(x), v(X) e C'[-11],
f (x) € C[0,1] wapmaap 6axcapuncan 6ynca, I, macanra ewumea sea 6ynaou.
Hc6oT. (3.1) TeHr1aMaHu KyHuaard KypuHuiaa €310 oJIaimK:
y'(x) = f,(x), xe(-12) (3.5)
6y epra f,(¥) = T () ~b(X)Y'(X) ~@(x) DLY(X) ~V(X)DLY(x) ~c(X)y(X).
VY xomma (3.5) Tenrnama yuyH [—-11] opamukna KyWniaraH UKKA HYKTald

yerapaBmii Macasia yuayH [ 'une0ept Teopemacura acocas [5]
1
y(x) = % Y(—1)(L-x) + % yO@+xX)+ [GOfOd, xe[-11]  (36)
1

TEHIJIMK YpuHiIu OYnanu, Oy epaa

(E+1)(x-1)/2, arap x>¢& Gyuca,

Glxe)= {(5 —-1)(x+1)/2, arap x>¢& 6yuca. (3.7)

(3.6) Tenrmukka f,(X) ¢yskumsHEHT HdomacuHM KyimO, cyHrpa Y '(t),
D y(t), D y(t) murrnpok stran xammapuu 6ynaknab sa y(-1), y(1) napau (3.2)
TEHIJIMKJIAD OPKaIM ajIMalTHPUO, 0ab3u commanamTupuinuiapaad cyHr Y(X)

dbyHKUMsITa HUCOATaH
y(X)+ j. K(x,t)y(t) dt=d(x), xe(-L11) (3.8)

kypuHHIaara GpearosbM WHTErpal TeHIIaMacura sra oyinamus, 0y epaa K(x,t)
Ba @(x)- MabsiyM QyHKITHSLIIAP.
(3.8) wmnTerpam tenrmama |ll; wmacamara »skBuBameHT OYnMMO, YHUHT

CYMMUHUHT OUp KUMaTau eunauiny 3.1-Teopemagan keaud yukaau. 3.2-reopemMa

UCOOTIIaHIH.

3.2-§. Kacp TapTu6.au nuddepenuual oneparopap KaTHAIITaH
AU PepeHna TEHIJIaMa YYYH HOJ0KAJ IAPTJIM Macajia

WNkxkvrHYM TapTUOIN YU3UKIIU YIIOY
y"(x) +b(X)y'(X) + @(x) D2, y(x) +V(X) DLy (x) +c(x)y(X) = f (x), x e(-11) (3.9)
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muddepeHnan TEeHIIaMaHu Kapaiimk, Oy epma b(Xx),c(x), f (X), o(x),v(X)-
Oepwiran  y3nykcu3  QyHkusuiap; v, 0 € (0,1) -Oepwiran commap; Y = Y(X)-
HomabayMm Gyuknus, D’ Ba D’ -kacp TaptuGmu nuddeperiman oneparopnap;

1 d; oy) 1 d; oy

D—lxy(x) = F(l— 5) 5_1 (x _t)gdt , D);(/ly(x) =- F(l_ 7) a g (t _x)}’

l1l, macama. (3.9) temrmamanuar C[-1,1]"C?*(-11) curpra Terdmiu

HIYHI[aﬁ CUMMH TOIIMJICUHKH, Y
1
y(-D) =2y(&) +k, y@)=[Bt)yd)dt+k, (3.10)
0

MapTIapHA KaHOATIaHTHPCHH, Oy epaa A(t) - 6epunran y3mykens ¢yHkmus, &K,
Ba K, oca Oepwiran Xakukuit cornap 0ymuo, & € (—1,0).

3.3-teopema. Aecap ¢(X)<0,w(x)<0,v(X) <0, c*(X) +a@”(X)+V>*(X) =0,
xe(-11); W <1, | (X)L, x€[0,1] wapmrap 6axcapuica, Kyuurean macana

oummaoan opmux euyumea 32a OYIManou.

Hcoor. Dapa3 kunainuk, macana Y,(X) Ba Y,(X) eunmiiapra sra 6yicus. Y
xomma y(X) = Y,(X) - y,(X) bynxums
y"(¥) +b(x)y'(x) + @(x) D%, y(X) +V(X) DLy (x) +c(x)y(x) =0, x e (-11), (3.11)

y(-1)=2y(&), y®)=[AE)yt)dt, (3.12)

HIapTiaapHU KAHOATIAHTUPAIH.

dapa3 xkumaauk, {(3.11),(3.12)} macama y(X)#0, Xe(—L1) euymmra sra
oyncun. ¥ xonna sup| y(x) | y(x,)|=M >0 6ymu6, Oy epaa X, —[-11] opanukna

[-11]

€TyBYM y3rapMac COH.
ABBan X, €(-11) ne6 dapa3 xumaitmuk. Y xomma Y(X) dysxmmsa X,
HyKTajga MycOat makcumymra (éku MaHbuil MUHUMyMra) sra Oymagu. Y xoiaa
(GyHKIMSA XOCWJIANIApUHUHT Xoccanmapura acocaH, Y'(X,)<0(=0), y'(x,)=0,

Tenrcusnuiiap, D°, Ba D/ -xacp Taptubim nuddepennuan onepatopiap ydyH
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sKkcTpeMyM mpuHiunura [5,8] acocan D’ y(X) lex, > 0(<0), Djy(X) I, >0(<0)

TEHICU3NUKIap VpuHiu Oynaau. bynapHu Ba Teopema MIapTIapuHU 3bTHOOpra

OJICAK,
[Y"()+by'(x) + @(x)D’,y(x) +V()DLY(x) +c(x)y(9) ]|  <0(>0)

TEHICU3JIMKKa 3ra 0ynamus. by aca (3.11) renrnukka 3ugaup. Jdemak, X, ¢ (=1,1).
Arap X,=-1 pnecak, VXxe(-11] yuyn |y(X)|<dy(-1)|=M Ttenrcuzmmx
ypumi Oynamn. bBynn Ba [A|<1 TeHrcusmukem ovTHOOpra oncak, (3.12)
TEHTJIMKJIAPHUHT OUPUHYMCHIAH
M = y(=D) =AY AN Y(E) < M,
apHU M <M KypUHMIIZAru HOTYFPU TEHICU3IMK Kenub unkaau.lemak, X, #—1.
Arap X, =1 nmecak, Vxe[-11) yuyn | y(X)|<|y(1)|=M tenrcusnux ypurmn
Oynmamu. byHu Ba | f(X)|<1  TeHrcusaukHu 3bTHOOpra ojicak, (3.12)

TCHINIMKIIAPHUHT UKKUHYUCHUIaH

M= y@D =

[ Bt)y(t)dt

<[18® Ily@®) dt<M,

apHM M <M KypHHUIIIArM HOTYFPU TEHICU3JINK KenuO unkanu. Jdemak, X, #1.
IOkopunarn onuHran kKapama-kapunmkiapaan X ¢[—1,1] nmeran xymnoca
kenn6 unkaau. by aca Beiepmtpacc Tteopemacura [8] 3umaup.
Hemak, Y(X)#0,x e[-1,1] neran dapazumus HoTY¥pu. YHAA Y(X) =0, s6HA
Y, (X) =Y,(x),x e[-1,1]. 3.3-Teopema ncboTIan.
3.4-teopema. Azap 3.3-meopema wapmaapu éa b(X),o(X),v(x) e C'[-11],
f(x) eC[0,1] wapmnap 6asxcapunca, I, macananune evumu masoxcyo oynaou.
Hcoor. (3.9) Tenrnamanu
y'(x) = f,(x), xe (-11) (3.13)
KypuHHUIaa €310 onaiauk, Oy epaa

f,(X) = (x) =b(x)y'(X) = (x) D, y(X) =V(X) D1y (x) — c(x) y(X) -
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VY xonna (3.13) tenrnama yuyH [—1,1] opanmukna KyHWiITaH KK HYKTaJld

gyerapaBuii Macana yayH [ mims0epT Teopemacura acocas [5]
1 1 1
y(x) =2 y(DA=x) +ZyM+x) + JG(x) f,(Ddt, xe[-11] (3.14)
-1

TEHIJIMK YpuHim 0yiamu, 0y epaa G(x,t)- (3.12) dynkius.

(3.14) renrmukka f,(X) dyHxkumsHUHrT ndomacuHn KyinoO, cynrpa Y'(t),
D, y(t), D} y(t) murrnpoxk >tran xamunapuu 6ynaknad sa y(-1), y(1) napnu (3.10)
TEHIJIMKJIAD OPKAIM aIMamTHpUO, 0ab3u commanamrupunuiapaad cyHr Y(X)

(dyHKUMsIra HUCOATaH
1
y(x) + j K,(x,t)y(t)dt =, (x), xe[-11] (3.15)
-1
KYPUHUILAATY UKKUHYU Typ DpearonbM MHTETpall TEHIJlamMacura sra 0yinamus, 0y
epma K, (x,t) Ba @,(x)- Mabaym QyHKIHIAP.
(3.15) mHTerpasn TeHrIaMa KyWHITaH Macajara SKBHBAJICHT OYIMO, YHUHT

CUMMHUHUHT OMp KUWMaTiau euniuimu 3.3-TeopeMajan kenud unkaau. 3.4-teopema

UCOOTIIaHIH.

3.3-§. Kacp TapTudiau nuddepennuan oneparopiaap iMFUHINCH KATHAIITAH

TEHIJIAMa YYYH HKKHHYM TYP MHTErpaJj mapTjd Macajaa

Kyinnaru kypunuigaru

n

y'(x)+a(x)y'(x)+b(x)y(x)+ X_e, (x)Dgis (x) y(x)+

k=1
3¢, (x)D%a, (X)y(x)= f(x),  xe(01) (3.16)
s=1
yi3uKIn AU depeHnnan TeHraaMaHu Kapalnuk, Oy epia «,, B, - Oepuiras
XaKuKuit comnap 6ymub, ¢, B, €(0,1); a(x), b(x), e (x), 6.(x), ¢, (x), o, (x),
f (x)map oca [0,1] opammkna aHuknaHraH, Gepuirad ysmykeus GyHkuusuiap; DY,
D/, - xacp TapTubian quddepeHiman oneparopiap:
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r(ll_a)%:(x_t)_ag (et DLg(x)= _F(11— ﬁ)% 1 (=) a (e

D, 9(x)=

[11, macana. (3.16) Tenrnamanuur C[0,1]~C?(0,1) cunpra Terunum Ba

1

y(0)= [yt +k, [y(t)at=k, (3.17)

%

mapTiapHd  KAaHOATIAHTUPYBYM €UMMHM TOmWICHH, Oy epaa «(t)-Oepuiaran
y3itykcu3 (pyHkuus 0ymuo, & € (0,1) :

JlacTnab kyhuiaran macaja €YMMUHMHI STOHAJIUTHMHU TeKimupamu3. byHnma
Da

ox?

D/ xacp Taptubmu muddepeHnman omeparopiaap Y4yH OKCTPEMyM
npuHIUnuAad [5.8] dboinanananmamy.

3.1-memma. Adeap a(x),b(x), e (x),s,(x),c,(x) o,(x)eC[01] 6ynu6,

b(x)<0, e(x)<0, ¢ (x)<0, kzil;e;(x)+gcg(x)+b2(x)¢o, vxe(0.)

MEH2CUTUKAAD YPUHIU, O,

(X) @yuryus o 0an xkamma mapmubnu I énvoep

WapMuHU  KAHOAMIAHMUPYEUU Kamaumaiouean mycoam @ynkyus, o,(X) sca

p.0an kamma mapmubau I énvoep wiapmunu KaHOAMIAHMUPYSUU YCMAUOUSAH

mycoam ¢hyukyus o6yaca, y x010a

y"(x)+a(x)y'(x)+b(x)y(x)+gek(x)rm(x)y(x)+

+iCS(X)fowS(X)y(X)=0 (3.18)

unmezpo-oughghepenyuan - meHeIaAMaAHUHE  e4UMU (0,1) opanuxoa mycoam

MAKCUMYM 84 MAHGUI MUHUMYM2A IPULUMAUOU.

Ucoor. Teckapuaan dapasz xkunainuk, seHu (3.18) TeHrnmamaHuHT ednmu
X, e(O,l) HyKTaza MycOaT Makcumymra (€ku MaH(uUii MUHUMyMra) sra OYJCUH
nennuk. Y xoiga

Y'(%)<0(20),  ¥'(x)=0, y(x)>0(<0),
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>0(<0), s=Lm

X=Xg

[Dg‘;ék(x)y(x)] >0(<0), k=1n; [foa)s(x)y(x)]

MyHOcabatnap ypunnu 0ynaau. bymapuu a3pTHOOpra oncax,

[y( )+a(x)y'(x) )+ 3, ()05, (1)y(x)

X=Xg

<0(>0)

3o, ()00 y<x>=o}

TEHrcU3uK Ypuninu O0ynmaau. by aca (3.18) tenrnmkka 3ua. [emak, dapaszumus

HOTY¥pu. 3.1-1eMma ucOOTIaHN.

3.5-Tteopema. Aeap 3.l-remma wapmnapu badxcapunean 6a |a| <1 oynca,
I, macana bummaoan opmux ewumea s2a 6yimatiou.

Hcoot. by Teopemanu ucbotiam yayH (3.18) TeHrmamanuHT

:j‘a(t)y(t)dt, jy(t)dt =0 (3.19)

%

OMp XKMHCIIM MIAPTIAPHH KAHOATIAHTHPYBYM e4uMH (akar y(x)=0 OYIHMIINHU

UCcOOTIAI eTapIIn.

(3.19) marm MKKMHYM WHTETpaj IIapTAaH KeIUO YMKAJIMKH, EKU y(x)sO,
el&,1] éxm (&,,1) opanmkma xed Oynmaca Outta 7,(>¢&) HyKTa MaBXKyIKH,

y(n,)=0 6yramu. Oxupru xona {(3.18),(3.19)} ra acocas,
y"(x)+a(x)y'(x)+b(x)y(x) Ze (x)Dgs, (x)y(x)+

+Zc (x)D% e, (x)y(x)=0, 0<x<n, (3.20)

= [ay®)dt, y(n)=0 (3.21)

Macajiara sra Oyiamus.
By macamna daxat y(x)=0, xe[0,7] eunmra sra. XakukaraH xam, arap
{(3.20),(3.21)} wmacamanuHr Yy(x)#0 eunmm MaBkyn ae6 dapas Kuicak,

Beitepiurpacc Teopemacura acocas, [0,7,] opanmkma uryHmaii X, COH MaBKyn

71



6ynamuku, sup|y(x)|=|y(x,)|>0 myHocabar ypurmn 6ynamu. Arap X, =0 xecax,
[0,771]
vxe(0,7,] yayr |y(x)|<|y(0)] Tenrcusmuk ypurmm Oymamu. Y xomnma (3.19)

TEHIJIMKJIAPHUHT OMpUHYUCHIaH |y(0)|=

1 1
ja(t)y(t)dt Sﬂa(t)Hy(t)‘dt <|y(0)|, spHH
0 0

ly(0)|<|y(0)| HOTy¥pu TeHrcuzmmk kemud umkamm. Jemak, X, #0. Y(1,)=0

Oynranu ydayH X,#7,. YHaa X e(07) Oymamm. Jlemak, X, Hykraga y(x)
byHkuus mycbaT mMakcumymra €ku Man@uii MuHUMyMra spuinand. FOxopumparu
3.1-memmara acocan 3ca OyHHM OYJIWITK MyMKHH 5Mac. by Kapama-KapIiwriikiap

dapasumus HOTYFpH dkaHmuruHK Kypcatamu. Jemak, {(3.20),(3.21)} macamaHuHr
eunmu y(x)=0, xe[0,7,].

Arap n, =1 necak, y(x)=0, xe[0,1] 6ynub, Teopema ncobor 6ynaau. Arap
n, €(&,1) 6ynca, y(x)=0, xe[0,n,] TeHrmukHK apTHOOpPTA OJCaK, {(3.20),(3.21)}

MacajagaH

y"(x)+a(x)y'(x)+b(x)y(x) Ze (x)Dgs, (x)y(x)+

+Zc (x)DZaw,(x)y(x)=0 n,<x<1, (3.22)

1

y(m)=0, [y(t)dt=0 (3.23)

Ui

TEHINMKIap KenuO umkamu. Xymmad {(3.20),(3.21)} macana ycTuaa FOpHTHITAH
MyJioxazajgapHu Takpopiiald, (3.22) Ba (3.23) maptiapaan doigananuo, nryHaan
n, €(n,,1] Hyxra maBxynku, y(x)=0, x €[n,,n,] neran xynocara keamus.

Arap n, =1 6¥iaca Teopema ucbot 6ymamu. Axc xonma y(x)=0, xe[n,1n,]

TEHIJIMKKa acocaH {(3.22),(3.23)} macananan
y"(x)+a(x)y'(x)+b(x)y(x) Ze (x)Dgs, (x)y(x)+

+Zc (x)Dfw,(x)y(x)=0, n, <x<1, (3.24)
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1

y(7,)=0, [y(t)dt=0 (3.25)

M
MyHOca0aTIap Keaud YMKaIu.

FOxopunaru mynoxasanapHu takpopia0, (3.24) Ba (3.25) myHocabatiapaan
doitnananu6, mynnait », €(n,,1] Hykra Tomamusku, y(x)=0, xe[n,,n,] 6ynany,

aKC X0JIJIa OKOpuaaru )KapaéHHI/I JaBOM OTTHPaMMU3.

Harmkana éku yeknu Kamammapiad cyHr y(x)=0, xe[0,1] skaHauruHu
TONaMu3 N7 [0,1] opaJmKIa HYMa-uq éTyBUM HIyHaai
[0,7,]<[0n,]=...c[0,7,] .. Kecmanap KeTMa-keTiurura sra OYIaMu3Ku, yaap

Y4yH y(x)zo, XE[O,T]n], neN Ba limp =1 MyHocabarnap Vpunau OYynamu.

n—oo

y(x)eC[0,1] sxanauruHu 6THOOpPra OJICAK, OXUPrU MyHOcabaTnapiaaH y(x)=0,
x€[0,1] Tenrmuk xemu0 unkamu. emak, {(3.18),(3.19)} Mmacama ¢akar TpuBHaI

eunmra sra. 3.5-reopema UCOOTIIAH IH.

3.6-teopema. Aecap 3.5-meopema wapmaapu ea f(xX)eC[0,1] wapm
oaxcapunca, |, macana seona euumea 22a 6ynaou.

Hco6oT. (3.16) Tenrnamanu
y'(x)=f,(x), xe(01), (3.26)

KypuHHIaa &3ub onainuk, 0y epaa

fs ()= f(X)—a(X)y'(X)—b(X)y(X)—gek(X)Dé‘:c?k(X)y(X)—

—> ¢, (x)Dha,(x)y(x).
s=1
Arap f,(x) dynkumsnn Ba, y(1)mapau Mabaym 1e6 xucobmiacax, (3.26)

TEHITTaMaHUHT Y(X) CUUMH y4yH

y(x)=y(0)(1-x)+ y(l)x+jG(x,t)g(t)dt, xe[0,1] (3.27)

TEHIJIMK YpuHiau 0ynamau, 0y epaa G(X,t)- (1.12) byHkius.
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(3.27) Tenrmukpa y(0) Ba fy(x)mapHuHr YpHura ymapHuHr HdOJACHHH
Kysimu3. CyHrpa y'(t) MIITHPOK STTaH MHTErPATHU OYIaKiaiiMu3 Xamia TaKpOpHid

MHTETpajia HHTerpajuIall TapTHOUHY anMmanrupamus. Hatmkana
y(x)=k1(1—x)+y(1)x+jM(x,t)y(t)dt (3.28)

KYPUHUIIIATH TEHTJIMKKA ATa 0yiaMus.

(3.28) rtenrnmkHm X Oyiimua [&,1] opamuknma wuHTerpauiab Ba (3.17)
IIAPTIAPHAHT MKKUHYUCHHU 3bTHOOpra onub y(1) Hu Tomamus. Tomwnran y(1) Hu

(3.28) Tenrmukka oub 60pub KyHUO, 6ab3u IIAKII AIMAMTHPUIIUIAPHH Oaxkapcak,
1
y(X) + [ K, (x,t)y(t)dt = d,(x), x[0,1] (3.29)
0
KYPUHUIIIATH UKKUHYU Typ PpenrosbM HHTETpal TEHIJIaMacura sra 0yinamus, 0y
epra K,(x,t) Ba @,(x)- MabiyMm QyHKIHUIAP.
(3.29) mHTEerpayn TeHrJIaMa KyWHWIraH macajara SKBHBaJCHT OYauO, YHUHT

CUMMHUHUHT OMp KUUMATIU UMUK 3.5-TeopeMajiaH Kenub unkaau. 3.6-teopema

UCOOTIIaHIN.
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XVJOCA

Mabnaymku, ogauii nuddepeHnran TeHrIaManap Ha3apusICH Y30K Tapuxra
sra. by Hazapusana pgacima® OouuiaHFuy Macajanap YypraHwirad Oyica,
KeHMHYaIMK 4YerapaBWil Macajajap ypraHuumra yTwirai. AMMO KEWHHIU
BaKTJIapja yerapaBuil maptiap Typiidya HyHalunoiapaa ymyMiaamTupuino dhanaa
HOJIOKaJI 4YerapaBuid mIapTiap JeraH TylIyHYa naiao O6ynau. JlaBpuiliuk mapTw,
bunanze-Camapckuii lapTH, UHTErpall MapTiaap MIyjap >KyMJIacuJaHaup.

KonaBepca, keWuHru BakTiapja Kacp TapTUONM  MHTErpaj  Ba
muddepeHnran oneparopiiap KUPUTUINO, YIAPHUHT XOCCaapy KEHI YpraHWIIu.
[ysuHr yuyH oanuid auddepeHnuan TeHraamaizap OuiiaH Oup Karopaa Kacp
TapTUOJIM UHTErpall Ba AuddepeHIman omnepaTopiaap Xam/a yjapra yxumiam 0omka
MHTErpajl ONepaTopiIapHU ¥3 UUUTa OJyBUM UHTErpo-auddepeHiuan TeHraamaiap
Xam ypranwia Oonuianau. Maskyp auccepranus umuaa 0y HyHanuira ous Typiau
uHTErpo-nuddepeHIman TeHriaManap yuyH JIOKall Ba HOJIOKAJI IapTiy Macajaiap
yprauunau. bynna acocan ypranunaérran macana @peAaroJibMHUHT UKKUHYU TYP
WHTErpall  TEHIJIaMacura KeiaTupwirad. Mabiaymkn, OyHAall  WMHTErpal
TEHIJIaMaJIap Xap JOUM XaM eduMmra sra 0ynasepMaiinu. Eunmra sra Oyiauim yayH
yHTa MOC OMp >KMHCJIM MHTETpaji TeHTJIaMa dakaT HOJI €UuMra dra OYIJIMIIU Kepak,
OYHUHT y4yH 3ca ypraHwia€TraH macajara Moc OWp >KUHCIM Macana (akat HOJ
eunmra sra oynumu kepak. LllyHuHr yayn Gapua macanajlapHu YpraHMIla aBBaj
Macaja CYUMHWHHHT SITOHAJIWTH, SIbHU OWp >KMHCIM Macaia ¢akaT HOJ edynuMmra
srayiuru ucOotTinad onuurad. Hatmxanap teopema makijga 6aéH KujuHran 0ynuo,
ylapJary maptiap erapauaup. bankum Oy mapTiapHu KaMauTHPUIIT XaM MYMKHH.

JluccepTalMsiHUHT KUPHUII KUCMHUJA MaB3yHHUHT JOJI3apOJIUTH, TaIKUKOT
OOBEKTH Ba NpeIMETH, MakKcaau Ba Basudanapu, HUIIHUHT WIMHI SHTUINTH,
TaIKUKOTHUHT acOCHUW Macayiajapu Ba dapasiapu, TaJIKUKOT MaB3ycH Oyiinua
amabuérnap TaxIWId, KYJUIAHWITaH  YCYJUIADHUHT  TaBCU(HU, TaIAKUKOT
HaTWKAJIADUHUHT HAa3apuil Ba aMallvil axaMUsATH XaMJla TUCCEPTALMSIHUHT YMyMUI

Ma3MyHH Tyi1a 6aéH KUJIMHTaH.
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bupunun 600 “Ukkunum TapTHOIM HHTErpo-AudQepeHuan TeHriamaiap

YUyH UKKM HYKTaJIM YyerapaBuil Mmacaiaiap”’ 1e0 HOMJIaHTaH. Y HAa
Do (X) Y00 + Py (X) Y+ P, (X) y(¥) + [K(x,t) y(t)dt = f (x), xe(a,b)

KYpPUHUIIIArd UHTETPO — AuddepeHiiian TeHriaManap yayH
a,y(a)+by'(a)=c,, a,y(0)+b,y'(b)=c,
yerapaBuil apTIId Macajanap ypraHuiras.

WNkkunun 600 ertura maparpadaan mbopar O0ynubd, “UkkuHun TapTUOIH
UHTErpo-nuddepeHuan TEeHIIaMalap Y4YyH OWpHHYM Typ HMHTErpan MapTiu
Macajnanap” ne0 HOMJIaHTaH. YHAAa UKKUHYM TapTUOIM HHTErpo-auddepeHiman
TEHrJaMajap y4yH OMpUHUYM Typ MHTETpaj MapTJId Macajaiap KyHuiaraH Ba Oup
KUIMATIN SYUIUIIN UCOOTIIaHTaH.

HuccepranMstHUHT ~ yuyuHYd  000M  “HMIKKMHYM  TapTUOIM  MHTETpo-
muddepeHnran TeHraaManap y4yH MKKMHYY Typ MHTErpai apTid Macajanap’
ne6 wHomutanran OYynmuO, 600 y4 maparpadgan wubopar. WkkuHum TapTuOIU
uHTerpo-nuddepeHIman TeHIIaMalap Y4yH WKKWHYH Typ HMHTErpaj IMapTiv
Macaanap KyWuiara Ba Oup KMUMaTIN €YMIIUIIKN UCOOTIaHTaH.

Onunran unmuit Hatwkanap @apJlV maremaruk ananus Ba nuddepenmman
TeHrjaaManap kadeapacu KOIIMJArd WIMUM CEeMHMHap/ia Ba BUJIOST, PECIyOJiMKa
MHUKECUIA YTKA3WIITaH TYypJIM WIMUKA aH)XyMaHJIapAa Mabpy3a KWJIMHIAH Ba 5 Ta
WIMHUI MaKoJa Ba Te3uciap cudaruia 4o STUIraH.

Ymby nauccepTanus WINIKWAAa OJWHTAH HATWXKAJIap Ha3apuid Ba amaaui
axamusaTra asra OynuO, yHJAaH OHWOJIOTMK >KapaéHJIapHM TAAKWK KIIHIIAA Ba
nuddepeHnpan TEHIJIaMalap Ha3apUsICMHU sTHAJa PUBOXKJIAHTUPHUIIIA XamJia

YHUBEPCUTETJIAp/A TAHJIOB (DaHJIApH TAILIKWII KWIHIIAA (GOTaNaHUIUIIIN MyMKHUH.
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