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Huccepranus MeHeH Ol MaMJIEKETTUK YHUBEPCUTETUHUH OOpOOpIyK
KATENIKaHACBIHAH KaHa WWW.0ShSU.KQ calThIHIArel JUCCEPTAIHSUIBIK
KEHEIITUH OapakyachblHAH TaaHbIIIyyTra 00JI0T.

ABtopedepat 2022-KbUIIbIH 6-HBapbIHIA )KOHOTYJITY.

Juccepranysiblk KEHEIITHH OKYMYIITYY

KaT4bICHI (.-M.H.K., JOIICHT bekeros T.O.




HUHITHUH KAJIIBI MYHO31O6MOCY

I[I/IccepTalll/lﬂHI)IH TEMACBIHBIH AKTYAJAYYJIYIY:

ex'(t,e) = f(x(t,2),y(t, €),t),

(*)
y'(te) =g(x(te),y(te)t),t €[ty T]
KaJIUMKU Ju(dPepeHIralIbIK TEHIEMETIEP CUCTEMACHI JKE
ex'(t,e) = f(x(t, ), y(t, €)),
(**)

y'(t,€) = g(x(t,€),y(t,€)),t € [t,,T]
aBTOHOM/IYK CUCTEMa KapaJIChlH, MbIH/a

x(t, &) € C1([ty, T] » R™), y(t,&) € CX([t,, T] » R™),n,m € N,

f ., g — Oyukuusmaper (t,x,y) e3repMesepayH KaHIAHabp Oup
00JaCThIH/IA Y3TYJITYKCY3 BEKTOP-GyHKIMLIIAP.

(*) xana (**) TeHaemenep CHUCTEMAChl CHHTYJISPIBIK KO3TOJITOH
terpemenep (CKK/T(R) R-4bIHBITBI CAaHAAPABIH KONTYTY) JICH aTabIIIIar.

(*) xana (**) cucremanapaa € = 0 gen andyyJlaH KeJIWI YbIKKAH
TEHJIEMeJIep CHUCTeMachlH Kko3rosiboron (kyoynran) tenaemenep (KT)
CUCTEMACHI JICTI aTO0 KAOBLT aIbIHTaH.

(*) xana (**) kepynymrery CKKJT(R) ¢pusukagbik, MeXaHHKAIBIK
aHa Oalka KyOyJymTap/ibl KO3rojyy, TepMeNyyY, aBTOMATThIK Oallkapyy
KaHa JKOHI0O, JJIEKTPOTEXHUKA, PAAMOTEXHWKA, THAPOAMHAMHUKA XK.O.
TeopusuUIapaa u3uinneeae kemun usirat. byn 6areirta JI.C. [MonTpsirun, A H.
TuxonoB, A.b. BacunseBa, M.M1. Umananmues, K.A. Anwsimkynos, II.C.
[TaHKOB 3k.0. )KyMyIITapbIH aTOOTO OOJIOT.

CKKAT (R) TeopuschIHAArsl HETM3TH MaceelepanH Oupu OOy,
TEHJIEMEHUH YCUMMJICPUHUH Ku4yuHe mapameTp & — 0 Tbl TapThULyy
KOINTYKTOPYH Ta0yy dCenTener.

Boxxomongoo OoroHua MbIHZalH kemrykrtep (*) okama  (**)
tenaemenepre kapata KT cucremachlHbIH YeuyuMu OOymry MyMKYH. by
ooxomon (*) cucrema yuyH A.H. TuxonoB, (**) cucrema y4yH
JI.C. llonTpsirud  TapaObIHaH JKaJIMbl ydypja 4Yedwired. ATtanrad
KyMyIITapjJa MaceJIeHUH YEUYWIMIIN TEH CaJIMakTyyJdyK alasjbiH
TYPYKTYYJIYK IIAPTHIH KOJIJIOHYY apKbUTYy HIITKE alllbIpbUITaH.

CKKAT (C) ( C — KOMIUIEKCTHK CaHAapABIH KONTYTy) Y4YYH Oyl
macenenep M.A. [llumkosa, C. Kapumos, I'.M. Anap6aera, K.C. AnbiOaes,
J.A. TypcyHnoB, M. AzumbaeBaepIMH SMIeKTEPUH/IC U3UJIICHTEH.

byn xyMmymtapga anrad T€H CalMaKTYyJIyK aOalJblH TYPYKTYYJIYK
maptel  atkapeutbaran  CKKIT (R) xapanein, Oyia — TeHueMelep
KOMIUIEKCTUK TETU3AUKTUH KaHJaWaplp OWp OOJacCThIHA aHAIUTUKAIBIK
YJIAHTBUIBIN WM3WIACHTeH. TeH calMakTyylyk alan Typykcy3 Oosico na,
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CKKAT (R) ueunMu TeH CalMakTyyJIyK abajamaH aabicTabacTaH, YEeKTYY
ybakbITTa ara skakbii 0osoopy mamuiaaeared. CKKAT(R) aun KT pu 6up
raHa yeyuMmre 33 OOJITOH yuypJiap TaHa KapaJjras.

C. Kapumos, I''M. Anap6aena, K.C. AnsibaeB, M. AzumObaeBaepiuf
KyMylITapelHaa  anelHrad — kbldblHTBIKTap Kb, TammarapoBayn
KYMYIIYHJIA OKaJINbUIaHraH. Maceie TeH CaJIMakTyyJayK alasjbiH
TYPYKTYYJIYK MIAPTBIH KOJJAOHOOCTOH YeUMITeH. By )KyMyIITa ChI3BIKTYY
aHa chi3bIkTYy dMec ceiMast CKKT(C) KT 6up rana yeuumre 33 60IroH
ydypiapaa U3UIJICHIEH.

CKKAT (C) wdeunmunumn KT HuH deunMmuHe & OOrOHYA
ACUMIITOTUKAJIBIK JKaKBIHIAIIYYCY PETYISpIbIK, CUHTYJSIPIBIK o0jacTap,
YeKTUK KaTMap, YeKTHUK KaTMap CBHI3BIKTAp apKbUIyy CYPOTTOJTOH.
A.B. Myp3a6aeBanbin sxymyinyHaa aipsiM knacctarsl CKKJIT(C), KT axu
yeypumre xaHa 5ku TeHgemenen typran CKKIT (C) cucremacer, KT
cHcTeEMAachl TOPT deuumre 33 6oaronao kapajisin, CKKIT(C) yeunMuumn
KT yeunmune tapthutyy oosactsl (TO) TymyHYry KupruswireH sxana TO
YKaIIalibl JaJduIICHTeH.

Kamner  yuypga TO kamamsl kaHa ajdapAblH  OPTOCYHJArbl
Oaimansirap, um3uageared smec. CKKJT (C) yuyn Oya macenenepau
qyeuyy aKkTyaiayy.

KymymtyHn Hermsru wmasMyHyH Oyi Macenenepaw KaHa Oyn
Macesiesiep MeHEeH OaillaHbIIIKaH TYPAYY MaceseepIuH YSUUIIUIIU TY30T.

JluccepTanusiHbIH TeMACBIHBIH MMM — U3WJI/I00 TeMaJiap MeHeH
OailJIaHBIIIBI:

Huccepranusi b.OcmoHoB ateiHaarel JKaman-AOanx MamIIEKETTUK
yHUBEepCUTETHHUH  “JKOropky maremaTMka aHa  MaTE€MaTHUKaHbI
OKYTYYHYH TEXHOJIOTHsIapbl” KadenpachblHbIH WINM-U3WII00 TeMajlaphbl
MEHEH OaljIaHBIIITa aTKAPbIUIIbI.

N3u11660HYH MAKCATHI:

CKKAT (C) (cucremamapmaein) skana KT — (cucremanapibiH)
YEUNMICPUHUH OPTOCYHIATbl OalIaHbIIITAPAbI U3HIIIO0.

N3uaneenyH maceesiepu:

1.KT (cucrema) 6mp neue ueummaepre 33 Oomron CKKIAT (C) au
(cucTeMalap/ibl) >Kaimbl y4yp/ia Kapoo.

2. CKK/T (C) 4eyuMUHUH KO3rojJ0OrOH TEHAEMEHMH 4eunMmuHe TO
TYIIYHYTYH aHBIKTOO.

3. TO e3 apa GailTaHBIIITAPBIH KaHA alap IbIH OAIITANKE MaaHWICPIACH
KO3-KapaHAbLIBITEIH U3UJII00.

4.Bbyn XymyIlTa ajblHTaH HATBIKaTapJablH j>KaHa MypJa ajbIHTaH
HaThIbKaIapAbIH OPTOCYHIATbl OallIaHbIIITAPTa aHATIU3 KYPTY3YY.

5. MBuneenyH XypYILIYHI® JKaHbl KyOyJymTap sl Ta0yy.
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AJIBIHTaH KbIMBIHTBIKTAPAbIH HJIMMHUN KAHbIYbLIIBITBI:
e TO:

— CKKAT (C) uyeunmu xana KT dyeunMuHHMH OGaiiiaHBIIIBI
apKbUTYy aHBIKTAJIbL;

— YKaIIAIBIHBIH Kbl MIAPTTAPbI KEITUPUIIIH;

— 03 apa OalJaHBITAPBIH TYIOHTYY4Yy JKaJINbl O6JIYKTYH
Kalllalibl JATAIACHIN, JKalbl OeYK )kalradaid Kajirad yqaypiap Kapajjbl;

— OamTankel MaaHUJIEPAEH Ko3-KapaHAbUIBITEI TO KEeHEUTYy ke
TapbITYyy TYIIYHYKTOPYHO AJIbIIT KEJJIH;

e MypyHKY U3WI1/106J16p]10 aJIbIHTaH KBINBIHTBIKTAP
KaJINbUIaHAbl, CHCTEMAIAIITHIPBLIIBI.

JuccepTauMsiyIbIK )KYMYIITYH TEOPUSIIBIK MAAHWITYYJIYTY:

CKK/T (C) ueunmaepununn xana KT deunMaepuHUH OPTOCYHIATHI
Oaitnanpiin TO TYHIyHYTY apKbUTYy aHBIKTAII b,

Tononorusiblk METOANOPY KOJIJIOHYY apkbulyy TO >kamiamibl skaHa
alapAplH  OpPTOCYHJarel OaimaHeimTap oOpHOTYAAy. [uccepramusiga
umreaun ysirbuiran Metoiop CKKIT (C) wsuiameenepay Kyprysyyre
YKaHa aJlapJblH YEUUMIECPUHUH ACUMIITOTUKACHIH TYpry3yyJa KOJIJIOHCO
00J10T.

JuccepTauMsIbIK )KyMYIITYH NPAKTHKAJIBIK MAaHUJIYYJIYTY:

Kymymn Teopusibik MyHO3re 33, OeNruien KeTyydyy Hepce allblIHraH
KBINBIHTBIKTAP KO3TOIYY, TEPMEJIYY, aBTOMATTHIK OallIKapyy >kaHa >KeH160,
ANIEKTPOTEXHUKA, PAJAMOTEXHHUKA, TUIPOJAMHAMUKANA TYPAYY abangarsi
IpoLIeCCTepAN U3WIO6]1® KOJJIOHYJIyIly MYMKYH. OunioHmoi sie
KBIUBIHTBIKTAp CTYAEHTTEP, MAruCTpaHTTap, ACHUPAHTTApP Y4YYH aTalblH
Kypcrap Ooronua nekmmsiiapaa, CKKJT (C) TeopusachIH OHYKTYPYYA®
KOJIZIOHCO 0O0JIOT.

Koprooro 4sirapbuirad JuccepTauusiHbIH HETM3r4 2k000J10pYy:

e KT 6up neue ueunmre 33 6onron CKK/T(C) uyeunmunun xana KT
yeunMUH OailmanpTeipyydy TO TYIIYHYTYHYH KAPTH3UIUIIIN.

e TO )amoo mapTTapbIHbIH KEITUPUIULIN.

e TO oprocyHaarsl OalJaHBIIITEIH OPHOTYYIIY kaHa TO Oamrrankbl

MaaHWIEPJICH KO3-KapaHbUIBITEIHBIH HAThIMKaTapHhl.

e  MypyHKyY W3UI1/106J16D]10 aJbIHTaH KBINBIHTBIKTAPIbIH

YKaJbLTaHBIIIIBL.

e TO HBIH KEHEUTUIUIIH, TAPBITHUIBIIIBI KyOYTyIILy.
o TlapMoHUKaNIBIK (GYHKIUAJIAPIALIH JICHTI3J ChI3BIKTAPbIH KOJJIOHYY
apKbUTYy apKbUTyy UIITEIHI YbITBUITaH METOI.

N3nenyyuyHyH xkeke cajbiMbl: [[uccepranusi OOrOHYA allbIHTaH
HETU3TU WINMHUN KBIMBIHTBIKTAP aBTOPTO TaaH IbIK. mumMuil xeTekuncu ¢.-

M.u. 1. npodeccop K.C.AnbibaeB MEHEH aBTOPJIOII KaTapbl >KapblsJIaHTaH
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makananapaa K.C. AnbibaeB TapaOblHaH Maceselep KOMJIraH, ajl dMU
aBTOPro  MaceJjeliepAuH 4Yedyuwiauinu TaaHablk. TammarapoB K.b.,
Myp3abaeBa A.b. McHEH aBTOpPJIOII »KapblsjaHraH, Makamaga [5] amap
KBIMBIHTBIKTAP/IbI TAJIKYyJIOOr0 »aHa TapU3JICIITUPYYT® KaThIIIKAH, aj
MU HETM3rd HaThli>Kajap aBTOPro TaaHAbIK.

AKymymryn anmpoOaumsicsl: JKyMyIITYyH HErM3rH HaThlbKanapbl
TOMOH/IOTY CEMHHapJiapAa >kKaHa KOH(epeHlMsuiapaa OasHIaNbl KaHa
TAIKYYJaHAbl:  “ACHMTOTHUKAJIBIK,  TOMNOJIOTHUSUIBIK,  KOMIIBIOTEPIUK
METOJJ0p  aHa  MaTeMaTUKaHbl  OKYTYYHYH  TEXHOJIOTHSJIAphI”
cemuHapbiaaa (2017-2021-x0kx.) (kerekuncu: ¢.-M.H.A., Hpodeccop
Anpibaes  K.C.); Tymryk KeIprei3cTangblH  OKyy  KailIapbIHBIH
MaTEeMaTUKTEPUHUH ‘“‘MareMaTHKaHbIH aKTyalayy mpoOsiemMaiapbl >kaHa
aHbIH KOJIIOHYJIymTapbl” ceMuHapbiHaa (2018-2021x0k.) (KeTeKkuyucu:
YUA wmyue-xkopp., mnpodeccop AunbiMkynoB K.A.); “bamkapyyHyH
TEOPUSIChI, TOMOJIOTHUS KaHa OMNEPATOPAYK TEHAEMENEPAUH aKTyallyy
npobnemanapsl”  On apanblk KoHpepeHuust (bumkek, utons, 2017);
“AnanmznuH, auddepeHuanabliK TEeHIESMENEpANH XKaHa alreOpaHblH
akTyanayy mnpobnemanapsl” On apanbik kKoHpepenuus (Hyp-Cynran,
Kazakcran, 10-19-okts10ps, 2019-x.); International Conference Advanced
in Applied Mathematics, ICAAM 2021. (Mumonesms, 29.04.2021);
A.A.bepybaeBaun 70 xbUIIbITbIHA apHANTaH “Yuyp/arsl MaTeMaTUKaHbIH
Kelreitnepy” On apanbik KoH(pepenuus (bumkek, 15-19 utons, 2021-x.);
“Yuypaarsl WIMMIUH UHTErpanuschl”’ EBpa3usibIk WIMMHUI OMPUKMEHUH
76-DOn apanblk WIMMHUR-TIpaKTUKaIBIK KoH(pepenuuscol (Mocksa, 29-30
noHb 2021-x%).

JluccepranisiibiH TeMachl 0OKHYA KAPBISVIAHTAH MaKaJjajap:
Hucceptamusi OoroHYa ajbIHTAH HETW3TU JKBIMBIHTBIKTAp 15 Makamana
JKapblisulanraH, anblH wumHae 11 makana PUHI] cucremachiHga kapbik
kepren. KP JKAK tapaObiHaHn kaObul allblHTaH Oayigapabl 3CENTeo
IIKaJachblHa bUIAMBIK Makajanaplbl >KapbIUIOOHYH KbIMBIHTHITEI — 209
OB TY31Y.

AKymyumiTyH cTpykTypachl KaHa kesiemy: Kymyml Ma3mMyHJaH,
mapTTyy Oenruneenep >KaHa CYyJIeMIepay KbICKapThIl >Ka3yyHdaH,
KUPUIITYY KaHa naparpadTapra OeJyHTOH Y4 riaBajiaH, KeIMBIHTHIKTaH, 90
aTaNpllITarbl  KOJJOHYJITaH  aJa0usATTapAblH  TU3MECHHEH  Typar.
Huccepranusinbid kenemy 114 6ettu Ty30T.



JANCCEPTAIIUAHBIH HET'U3I' MASMYHY

Kupuimyyne  temaHbH aKTyalIayyiIyTy, TUCCePTaIUSIHBIH
TEMAChIHbIH WINM-U3WI/166 TEeMallap MEHEH OalJlaHbIIbl, WU3WIIOOHYH
MakcaTTapbl JKaHa Macelieliepy, W3WIAO0HYH METOJJ0pYy, aJbIHTaH
KBIMBIHTBIKTAPIBIH MIIMMHUH KaHBIUbULIBITHI, TUCCEPTALUSIIBIK )KYMYIITYH
TEOPUSUIBIK JKaHa MPaKTUKAIBIK MAaHWIYYJIYTy, KOProoro 4YblrapbUira
JUCCEPTAIUSIHBIH HETU3TH >K000JIopy KaHa >KyMYHITYH almpoOalrusicel
OepuIIreH.

bupunun riaasa “AJI'AYKbI U3NJI166J16PT'O CEPEIl " KAHA
M3NJIJOO6HYH HEI'N3I' BAT'BITTAPBI” aransiura. byn rimaBana
aMCCepTalMsuIbiK  Kymym MeHeH Oaimanbimkan CKKIT (R) skana
CKKAT (C) nmen xbickada MaamsIiMaTTap Oepwiaud. MaansIiMaTTap SKH
Oarpitta Kextupwian: bupubun Garsirta CKKAT (R), anm sMu 9KAHYA
oarerrra CKKJ[T(C) GoroHYa n3nimeesnnep KaHa HaTkIKajap.

bupunun rnaBa 3ku maparpadran Typar. bupunum mnaparpad
CKK/T (R) TeopHsChIHIAArBl MPEIEITre OTYY, KMYHHE IapaMeTp OOroHdYa
YEUUM/IMH aCUMIITOTUKAIBIK aXKbIPAJIMAChl, pelaKCcallUsUIbIK TEPMETYYIIep
OOIOHYA MaTepuangapabl KAMTBIUT.

Oszreue OelrmwieHyydy Hepce INpeneire oTyyae, UYeUyuMAH
axpipatyyna KT Oup rana yedumre 33 O0JITOH yuyp Kapajras.

Penakcanusiiplk  TepMeNnyyiep TEH CalMakTyyiayK alanmapbiH
TYPYKTYYJIYK IIapTTApPbIHIA U3UIICHTEH.

OxuHun maparpadpra CKKIAT (C) OoroHya KYpry3yJres
U3UIIIe0IOpAYH KEIHBIHTEITE KeaTupuiared. CKKIT(R) TeopusiChIHIA TEH
CAIMAKTYYyJyK a0alablH TYPYKTYYJYTYHYH Y3apTBUIBIIIBI KyOYyTyIIyH
CKKAT (C) mu kapoo apkeulyy manwigeHuind OenruiaeHau. ChI3BIKTYY
aHa cb3bIKTYy 3Mec chiMan CKKJIT(C) mep kapaibil, Y4eKTHK KaTMmap,
YEKTUK KaTMap CBHI3BIKTAp, PETYJSIPIABIK JKaHa CHHTYJBIPIBIK oOiactap
TYLIYHYKTOpY Kupruswired. benruneii keray Hepce, kapaaran CKKT(C)
tuH KT cu Oup rana yeaumre 33 60JIOT.

Aiipeim kmaccrarel CKKJT(C) sxana cucremanap, KT (cucremacsi)
KM (TOPT) YeUUMre 53 OOJIOH Yyuypiaplbl KaMmThiraH W3UJIAO6JIeP
KapaJblll, aHAJU3 KYPTY3Y/ay kaHa Oy yaypaa OepuireH TeHaeMenepant
*kaHa cucremanapasiH yeunmaepuand KT (cucremanbiH) yeunmmune TO
JKammampl TaHa JadWIeHreH. AJl dMH >kanmbl yaypaa TO kamanisl,
OailianbpIITaphl Kapanoara.

CKKT(C) 6oronua cepen calyyHyH HaTbIMKachIHIA H3UIAOOHYH
HETU3TU OarbITTaphl OCITUIICHIH.



Oxunun riaasa “bUPUHYU TAPTUITEI'M TEHJIEMEHWH
YEUUMJIEPUHUH TAPTBIJIYY OBJIACTAPDBI”. Mbinga OupuHuu
taptunterd CKKJIT (€), KT cu Oup Hewue deummre 33 OOJITOH ydyp
kapaaael. CKKAT (C) veunmumbann KT deunmmune TO  rtymyHyry
anpIkTanael. KaObur aneiaran  ameikTamara  butaiielk, CKKIAT (C)
yeyuMuHUH KT HuH Oup vyeunmune TO sxamamsl gammiaesan. TO abiH
OpTOCYHJArel OailyiaHbilll  Typry3yjay skaHa TO JplH  OamTanksbl
MAaHUJIEPJICH KO3-KapaHAbUIbITEl W3WiAeHUI, TO IbIH “TapbIThUIBIIIBL
“KEeHEUTWINIIN KyOyJylITap KepceTyJay. AJBIHTaH >KbIMBIHTBIKTApTa
MUCAIJIAp KEATUPUIIN.

DKWHYY TJ1aBa )KeTH maparpadTaH Typar.

Bupunun naparpadra u3MIIE6HYH OOBEKTHCH OONTOH OWMPUHYHU
TapTUIITETH

ex'(t,e) = f(t,x(t, e)), (1)
MbiHga t € D C C xxaHa D — aubIk, Oup OailylaMTanyy, YeKTeJIreH o0JacTh;
CKKAT(C) yuyn

x(ty, &) =x% t, €D (2)
Oamranksl Macese kapauiabl. (1) TEHIEMEHUH OH >Karbl TOMOHKY IIapTThl
KaHAaTTaH IbIPChIH:
I 1. f(t,x) € Q(H), mbiaga H — KaHmaaslp Oup t, X ©3repMeaepayH
a4bIK 00J1acThI 00JICYyH. MBIHA )KaHA KHWUMHKH 0astHI00JI0P 10 Q(Dv
H) — D ke H obnacThiHIa aHATUTHKAIBIK (QYHKIIUSIIAPIBIH MEAKAHIUTHH
TYIOHTAT.

f(t.e@®) =0 (3)
ko3rosiooron (1) re camsrmreipManyy) (kyoynran) teaaeme (KT)  &(t) =
¢ (t), j=1,2,..,n deunMmzaepre 5> OOJICYH jKaHAa TOMOHAOIY MIAPT
aTKAPbIICHIH:
m2.¢;(t) eQD(y=12,..,n).

CKKAT(C) nun Oamrranksl MIapTThl KaHAATTAHIBIPIaH YCUNMUHHH
KT aun yeunmune TO TyWIyHYTY KHPTU3HIIIA:
AnbikTama 1. Orepne: 1. D, € D obnactel xaHa (1)-(2) maceneHuH

D, obmacteiHga aHbikTanrad x(t,&) dyeunmmu JKamacelH. 2. Vt €
Dy x(t, &) - &,(t), (¢ 6oroHya) maprrap arkapeuica, D, 0OOJACTHIH
x(t, &) yeunmaun &, (t) yeunMuHe & OOMOHYA TapTHUIYy OOIACTHI JEIl
aTanobI3.

TO »xamoo wmacenecunuH koronymy: Kanmaih maprtrapma (1)-(2)
MaceseHuH X (t, €) YednMu sKalan skaHa Oys yeunMauH (3) TeHIeMEHUH
¢, (t) yeunmuHe, aHBIKTaMara bIIalbIK, Dy TapTHIIYy 001aCThI KAIIaiT?



DOKuHYY naparpadTra »aHbl Oenrucu3 QyHKIHS KUPTU3WIUI, OepUITeH
CKKAT (C) w3wnmeere bIHrailyy Typre KENTHPHIAM >aHa alpbIiM
mapTTap OeJruIeH/Iu.

{¢ i ()} ueunmnepaun xenryrynen & (t) yeunm anpimran xana (1)
TeHJIeMe/Ie JKaHbl Oenrucu3 QyHKITHS

x(t, &) = & (O + i (t, ), (4)
MBIHAA Y (t, €) — jKaHbl OATUCH3 PYHKIUS, TYPA® KUPTU3UITCH
(4) (1) re KoroyI, TOMOHAOTYIOH Macesie aJIbIH/IbI:

ey (t, &) = f(t, & () + i (£, 8) + €9 (1), (5)
Vi(to, €) = i, ¥k = x° — & (to), (6)
Meiaaa @ (t) = —&;(t).

(5) rennemeneru f(t, &, (t) + vi) dyukmusas: [ 1 mapTka pUIaiibIK
TOMOHIOIYAOH TypAe »Kasyyra OoyioT (BIHrailyylayK Y4yH Oelrucus
(YHKIMSHBIH apTyMEHTTEPH JKa3blI0aran)

1
f(@& &) +yi) = fx’(t: fk(t))}’k + Efx’é (t: fk(t))yﬁ + ...+

1
+— f W EYE +

MblHaa fy , fi2,... — f QyHKOMSACHIHAH X e3repMecy OOOHYA aJbIHIaH
OMPUHYM, SKUHYH TAPTUIITETH K.Y.C. )KEKeUe TyyH/ylap bl TYIOHTAT.
a(t) = f (&, & (0)),

!

_ 1, 2 1 3 1 (n) n
gr(t,yx) = Efo(t;fk)}’k +§fx3 &, Sy + ---+ﬁfxn & $yi + -

oenruneenepay kupruzuaau xkana (5) — (6) Macene TeMmeHIOTYAOM
YKa3bIJIbI

ey = ap(O)yi + g (&, yi) + @i (0), (7)
Yi(to, ) = y§. (8)

Kulinaku uzungeenepne
0
lyel < M, - €
JIeTI ajlyy >Karbl OenaruiaeHau. MplHIa )kKaHa KUMUHKA OassHA00JOPI0 € JIOH
Ke3-KapaHjabpl 00J00TOH OH TypakTtyyjaap M;, M,, ... Tamraiap apKbulyy
OENTIICHIM.

m 3. vt € D (|[f50 & ()] < My),m =23, ..
I 4.Vt € D (Ima,(t) > 0)

mapTTap OpyH ajChIH.



KOMIUIEKCTUK ~ TErM3AUKTE  TEHAEMEre  KaTbllIKaH  a’upbiM
AHAJIMTUKANBIK  (QYHKUMAJIApD apKbULyy JKapaTbUINaH TapMOHUKAJIbIK
(GYHKUMSUTAPIBIH IE€HT33J1 ChI3BIKTAphl apKbUTYy D 00J1aCTBhIH TOMOJIOTHSICHI
AHBIKTAJIJIBI.

An yayu A, (t) = ftto a,(s)ds dynxnusicer kapanran. 11 1 maptka

pUTaiibIK, Ay (t) € Q(D) 6osoT. ty = t1y + ityy, t = t; + it, Iem aNbIHTaH.
A, (t) € Q(D) 6omrounmykran, ReA,(t), ImA,(t) dyukumsaap D
00JIACTHIH/Ia TAPMOHMKAJIBIK OOJTyIIAT.
AunpikTama 2. {t € D, ReA,(t) = p, — const} kentykry ReA(t)
(YHKIUSHBIH IEHI3] CHI3BITEL Jem aranar, (py) TYpae OelruicHer.
ImA, (t) QyHKIUSHBIH IEHII3] CHI3BITEI YITYH/Ial 3J1€ aHbIKTAajIaT.
(px) = {t € D, ReAy(t) = py — const},
9)
(q) = {t € D, IMA,(t) = q; — const}

JCHI3J1 Chi3blkTap Kapaiarad. Il 4 ke wiiaiibik D obOnacteiHma (9)
JEHID2)1 CBHI3BIKTAD JKOHOKOW JEHID3JI CBI3BIKTap Ooymiar, Oamikada
aiitkanga D oONACTBHIHBIH KaajaraH YEKHTUHIE JEHIDD CBI3BIKTap
OyrakranOaiT. DkuHYM jKakTaH, (p,) kaHa (q,) IEHrD21 CHI3BIKTAp
KECHUJIHII YEKUTTEPUHIE OPTOrOHAIIAYY OOIIyIIaT.

JleHron11 CchI3bIKTapra mucaamap keatupuireH. (py), (qi) meHrssn
CBI3BIKTAP/IbI KOJIOHYY apKbLIyy 00J1acTap aHbIKTAJIJIbL.

(9x2)
(Qiy) (9or)

Cyper 1. 1, 061acThIH aHBIKTOO

{(p)}. {(qi)} xenryxrepaen (por), (qor), (Pr1), (Pr2),
(9x1), (Qi2), ok = 0,qox = 0) ceBBIKTapABI anyy MeHeH I1;, 06macThl

anbIkTanel (Cypet 1).

Ockepryy. Il 4 Ooronua ReA(t) ¢dyskmusicer t; = const T1y3
CBI3BITBIHAA t, OOOHYA TaK MOHOTOHAYY OOAroHAYKTaH (qk1), (ik2)
opayna I, oGmacTbiH Ty3yyme t; = CONSt TY3 CBHI3BIKTApbIH KOJIIOHCO
00110T. (qox) CHI3BIKTHIH OpayHA
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{teD,t; =ty 0<a, <t,<a, <+owx}

TY3 CBI3bIK KOJIJOHYJIAT.

[T, ob6mactel (pgy) CHI3BITBI apKbLlyy Dy, KaHa Dy, Oeaykrepre
oenyneor. 1, = Dyq U (Por) U Dy, kana Vt € Dy, (ReA(t)<0).

Yuynuy maparpadra Gupunun taptunterd CKKJT (C) OGamrranker
IapTThl KaHAATTAHBIPraH YSYMMHUHUH JKalaiibl xkaHa 0yn yeunmaud KT
oup yeunmuHe TO HBIH JKallaIIbl )KOHYHAOTY TeopeMa JaTuIICHIH.

Teopema 1 (YeunMIuH KaHa TapThUTYy 00JIACTHIHBIH JKAILAIIBI).

Orepae I 1 — 1T 4 atkapsiica, anaa Dy, € D obGnacTel xaHa Oy
oOxacrta anbikTanraH (7)-(8) MaceneHun y, (t, €) YeYMMH Kaman >kaHa

Vt € Dy Vi (t, &) = 0, (¢ GoroHYa)
KaTBIII OPYH aJiar.

Teopemanan (4) 6enruneeny scke ancak, (1)-(2) macenenus x(t, €)
ana (3) renaemennt &, (t) yeunmu yuayH, Dy, 00IaCTHIHIA, x(t, &) »
¢, (t) aTkapsbLar.

JHlemek, anbpikTama 1 O0ortoHuYa Dy TAPTHUTYY 007aCThI 00JI00PY KEIUTT
gpiraT. Dyy = Di1 U (Pox)-

Teprynuy mnaparpadpra TOHBIH OamTankbl MaaHWIEPJEH Ko3-
KapaHJbUIBITEl W3WACHAN. byl Ke3-kapaHmbulblK apkbeulyy TO BIHBIH
“KEHEUTWIUIIN >KaHa ‘‘TapbITBUIBIIIBL JaTWIAeHAU. byn alTeuirangap
TOMOHKY Te€OpeMa apKbIIyy OCpHIIIN:

Teopema 2. I1I 1 — I 4 aTkapbUIChIH. Jrepe:

ty € Dy, Gonco, anma Dy, 06IACTHI KaHz[aﬁz[LIp 6up Dy, obmacTeIHA
YeHHH KeHeHeT Gamrkaua aiitkanga Dy C Dyq; tg € Dy 60nco anga Dy

KaHJauapIp Dkl o0JlacThIHA YEHUH TapBIIT, Oallikaya alTkaHaa Dkl C Dp1.

bemnnun maparpadra 6up sie Oamrrankel Maanuae CKKIT (C)
typayy ueunmiaepuHuH KT wHun yeunmpaepune TO HbIH €3 apa
OailianpIITaphl Kapanabl. O3 apa OailJlaHbIII ajgap/ibIH KalIbl 06JIYTYHYH
YKaIlallblH JAIWI06 aApKbLIYY OPHOTYIIY.

N3ungeenyH Oamikel MacejaecH KaTapbl Oyl 0OJacTapJbIH KaJIlbl
O6JYTYHYH >KallooCy albIHABI, Oalikada aWTKaHga KaHAal miapTrapia
Nk=1 Dyo = D, xkaIroo Maceaecu KOWJIY.

Aurau, k = 1,2 6onron yuypiaapsl ansiaabl. (D), (Pp0) A€H3I
ChI3BIKTaphl Kapayisl, (P1,) kaHa (P,p) CHI3BIKTAphl t; YEKUTH ApKBUIYY
©TOT. by 9KU ChI3BIK KOHYH/I© Oalllka MaaJlbIMaT OK.

Byn nAeHr?31 ChI3BIKTApABbIH JKaWramyycyHa ayblK-alKbIHIBIKThI
KHPrU3YYy MakCaTblHJa TOMOHIOTY IIAPT KOIOJAY:

I 5. Vt € D ((P1o) *ana (P,o) CHI3BIKTAp t, YEKWTHHEH OaImka
KaJITBI YCKUTKE 33 00700CYH).
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Byn maprtka buaieik t, uekutmuAe (P19) ., (Pyo) CHI3BIKTAp
KECHJIMIIIET JKE JKaJIIbI )KaHbIMara 33 0oynry MyMKyH. TOMOHKY Teopema
TATAIIICH TN

Teopema 3. III 1 — I 5 maprrap arkapeuica, D;o N D,o = D,
JKAIIAWT.

Aareinybl maparpadra CKK/IT (C) mucanbiaga TO apiH sKajImmbl
0eJyry uipH ChI3bIK OOJITOH y4yp Kapajibl.

ex'(t, &) = a(t) x(t, &) + x%(t, &) + €p(t) (10)

TEHJCME
x(ty, €) = x°, |x°| < Mye, (11)
OamTankel mapTTa Kapauabl, MbiHIAa t €D c C xanma D — Oup

OaitmamTanyy, adblK, YeKTeITeH 00JIacT.
(10) rennemennn KT cu
a(t)ét) +&*@) =0
§1(6) =0, &,(8) = —a(o) (12)
yeunumiepre 33 00JIOoT.

Auray 3kr TO ThIH XKamambel JAUTWIICHAW. AHIAH KAWNWH aJlapibIH
YKaJIIbl 06JYTY HUPH CBI3BIK 00JI00PY KOPCOTYIIY.

Orepae (10) TewaemMeHUH TypAyyde OamTamkbl MaaHWIEpAETH
yeynmaepud skana KT wwma Oup rama &,(t) =0 xe &,(t) = —a(t)
YeUMMHUH Kapail Typran OoJsicok, TO KeHEeWMIINHE >KE€ TapbIIIbIHA 32
060100y3.  JKbIWBIHTHITBIHAQ ap KaHAal OamTankel MaaHwiepnae Oyl
TapThUTYyy 00JIaCTapIbIH 63 apa OailIaHbIIITAPhl KOCOTYIIIY.

Kernnuu naparpadra KT cu yu geuumre 33 6omron CKKIT(C)
9KM MHCAJIBI Kapaiabl. bupuauu mucanga

ex'(t,e) = x(t, &) — x3(t, &) + cp(t) (13)
TEeHJIEMEeCH
x(0,8) = x9, |x°| < Mye, (14)
OamITankel MapThl MEHEH KapayiraH, MbIHAA
teD,D={teC,—a<t; <a—B <t,<p,a, BeR},
@(t) € Q(D).
(13) rennemennn KT cu

() —&3(t) =0.
() =0, &) =1,80) =-1

yequmepre 33 00JI0T.

TO np1 kamoo macenecu koronyrn, CKKAT(C) HuH dyeunmaepuHuH
KT HuH yeunmpaepuHe TapThulyy OOJacTapblHBIH >Kalllalllbl JATUIACHIN.
Annan xkuitnH Oy TO apiH €3 apa OaitmaHslTapsl Kapanasl. HaTeribkana

byn tenneme
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sk TO THIH J1all KeaddpH kKaHa anapjbiH jnarkl oup TO MeHeH >Kallbl
OeJyry KecuHau 00J00py JATHIIICH/IH.
DKUHYHU MUCAJIIA
ex'(t, &) = (x(t, e)—ay)(x(t, €)—ay) (x(t, e)—a3z) + ep(t) (15)
TEHJIEMECHU
x(0,&) = xY (16)
OamTanksl MapThl MEHEH Kapasibl, MBIHJIA A4, A,, A3 € C, @(t) € Q(D),
D={teC,—a<t; <a —-B<t,<B,a BeR*}.
(2.7.9) rennemenun KT cu
$1 =04, § = ay, §3 = az (17)
yeunumiepre 33 00JIOT.

(15)-(16) macenenun ueunMuuuH (17) wyeunmaepre TO >xarmamibia
YKaHa ajlapJIbIH OaiiIaHBIIITapBIH KAPOO MAaCEIeCH KOKOJITaH.

(15) rennemenuH (16) maprrarsl yeunmMuHuH KT HUH y4 yeunmMuHe y4
TO b1 xaHa agapAbIH KBl 06TYTYHYH KaIlaIibl T IeH/ M.

Yuynuy raasa “bBUPUHYUN TAPTUIITEI'M TEHAEMEJIEPAEH
TYPI'AH CUCTEMAHBIH YEYUMJIAEPUHUH TAPTBLIIYY
OBJIACTAPBI” pgen aranar, MblHAQa OUPUHYM TapTUOTErH OUp Heue
tegaemenen typran CKKJIT (C) cucremacsl, TeHIEMEIEp CUCTEMACHIHA
tuemenemr 6onron KT cucremacsl Oup Hede deuumjepre 33 OOJTroH
mapteigga  kapanasl. CKKIT (C) cucremacwinbin  yeunMuHuH KT
cucteMachlHbIH YeunMuHe TO HBIH Jkamrambl skaHa Oaapasik TO abrH
x)anmel OenmyryHyH okamambl mamunaeHan. KT cucremacekr Oup Hede
yeupmre 33 0oaron CKKJT (C) cucremansin Mucansinga CKKIT (C)
cucteMacblHblH YedMMHHUH KT cucreMaHblH alipblM YE€UYHMJICpUHE TaHa
TO npIH Kammanisl KOpCOTYIaY.

YuyH4Y T1aBa aJiTel maparpadTaH Typar.

bupunyu naparpadgra xarsl Macese KOKJIIYy.

exp(t, €) = fk(t, x1(t,€), x,(t,€), ..., x,(t, e)), k=1,..,n (18)
TEeHJEMEJIEP CUCTEMAaChI

Xy (to, &) = xp, (19)
OarTamnksl MapThl MEHEH OCPUIICHH.
t € D c C xana D — 6up OaiimaMTanyy, a4blK )kKaHa YeKTEJIreH O0O0JacT.
I 6. f,, (t, x1, %5, ...,%X,) € Q(H) (k=1,...,n), mpiaga H —
(t, x4, X3, ..., X;,) ©3TOPMOIIOPAYH KaHIANIBIP OMP 00JIACTHI; ATKAPBIICHIH.
(18) nen € = 0 mem aincax,
fi(t, &), ... 51)=0k=12,..,n (20)
KT cucremaceiaa 33 60100y3.
(20) TenmeMenep cHCTEMAaChI

gl(t) = (fll(t)! e fln(t))r---: gmo (t) = (€m01(t); R fmon(t)) (21)
Mg 4eunumre 33 OOJICYH.
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§;(6) € {&1(1), .. ) Emo(t)} GomcyH.

AnbikTama 3. Orepae Dy, €D obnactel, D, o0macTeIHIA
anpikTanrad  (18)-(19) wmacemenun x(t,&) dveunmmu kaman, Vt € D,
(x(t, &) > ¢ j (t)) 6onco, amma D, obnactel x(t,&) uveunmauu & ()
yeyumre TO nemn aranar.

Kanpmait maprra (18)-(19) macenenun x(t, €) 4eUnMH >KaIIalT »KaHa
Oy ueunmauH §;(t) yeunmre TO xamaiObl 1€reH Macese KOJIy.

OKHMHYH maparpadTa MaceleHHH YECUYWIHMIIN YYYH 3apbLl OOJITOH
CHCTEMaHbl ©3TOPTYIl TY3YYJOp KYPry3y/iady ’kaHa alpbM ImapTrap
KEITHPHIIIN.

Tuemenyy eo3repryn Ty3yyiaepaen kuitna (18)-(19) wmacenecu
TOMOHKY Macejere KeITHPUIIIH:
ezj = Aj(t)z; + G; (t, Zj) — By (t)z; + £jo(2), (22)

zi(ty, &) = Zjo = B_l(to)Yj(to» ) = B_l(to)(x(tm €) — s;j(to)) (23)

(23) To

|i(to, )| < Mye, A@t) = diag (4;,(2), .., 4 (D).
Bexempenren j yayn Ai(t) = diag (A,(8), ..., 2, (1)) nen anbingbL.
TeMeHKY mapTTap aTKaphUICHIH:
W 7. A;(6) € Q(D), Bo(8) € QD), 9108 € QD).

vt € D (ImA,,(t) >0,m=1,..,n).

III 8. G]-(t, Zj) € Q(H,), mpiHIA

Hy={teDl|z| <60<6<1}

2

v(t,z) € H, (||Gj(tlzj)|| < My||z] i)
v(t.%),(t.%) € Ho([|G; (¢ ) = G;(t. %)) || < Ms]|2; - Z||lmax([|]], )] ]).

Yuynuy maparpadpra CKKJIT (C) cucremachiHa KaTbIIIKaH
aHAJMTUKANGIK  (YHKIMSJIAp apKbUIyy aHBIKTAITaH TapMOHHUKAJBIK
(YHKIUSUIAPABIH JEHID2J CHI3BIKTAPBIH KOJIJIOHYY MEHEH KOMIUIEKCTHK
TETU3AUKTE OOJacTappl TY3YY/Iep aTKapsUIasl. Byl MaceiaeHd dedyyne

Herm3rd  opyH A, (t),A,(t), ..., A,(t) dyHKumMamapbiHa TaaHABIK. By
(bYHKIUSITAPIBIH KapaaMbIHIA
Fn(®) = [, Am(Ddz,
Gyukmsiap ansiktanar. 11 2 re sutaiisik E,(t) € Q(D) xana ReF,, (t),
ImE,, (t) dyukuustap D 06aaCThIHIA TAPMOHUKAIBIK OOJTYIIAT.
vt € D (ImA,,(t) > 0) maprrer 3cke ancak, ReF,, (t), ImE,(t)

(GyHKIUSUIAp apKbUTYy aHBIKTAITaH

(pm) = {t € D, ReFE,,(t) = p,, — const},

(g) = {t € D, ImE, (t) = p,, — const}
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JIEHIA1 ChI3bIKTap D oOnacThiHga OyTaKTaHyydy YEKUTKE 33 00JI00UT. D
00JIaCTBIHBIH KaajaraH 4YeKUTH apkeu1yy Oup rana (p,,), (q,,) meHrai
CBhI3BIK ©TOT. Kecuuin 4eKuTuHae Oyl JEHIIJ ChI3BIKTap OPTOTOHAILYY
OoJymar.

OO6uactapasl TY3YYyTre Mucaigap KeITHPHIIH.

TeMeHKy 1mapTrap KOJIay:

II 9. D o6nacteinga (p,,,) = {t € D, ReE,(t) = ReF,,(t,) = 0}
JIEHIAJ1 ChI3BIKTAp ty YEKUTHHEH OaIllka >KaJl YeKUTTepre 33 00J00CyH.

I 7, IIT 9 neruzunme Dy, 001aCTHI aHBIKTAIBI (CYpOT 2).

D
(Pno) 01 /(plﬂ)
:.;Dz “Pl
(Pn1) g (p11)

(43) (61)

Cypet 2. Dy; 001aCTBIH aHBIKTOO

dReF (t1+ihy(t
I 10, 28 m(dlt M) 0m=2,..,nt < t, < @,
1
dReFm(t;;—lhn(tl)) < O,m = 1, ey, L — 1, aq < tl < th' aq, ar -
1

KaHIaiaelp OUp TypakTyymnap, to = tio + ityo, t, = hy(t), to < t; < @,
yayH (p11) mun, t; = h,(t,), a1 <t < typ yuyH (Pry) MH TeHIEMECH;
(pm1) = {t € D, ReE, (t) = ReE, (ty) = 0} € (p),m = 1,n; mapT
KOIOJITaH.
TepryHuy naparpagra

(22)-(23) macenennH uyeynMuHUH TO HBIH JKalllamibl XOHYHIOTY
MacelleCH Kapayasl. MaceJleHHH YeUHIUIIN TOMOHIOIY TEOpEMa apKbLIyy
AHBIKTAJIIBI.

Teopema 4 (TO nbiH xamamsbl). I 6 — I 10 aTkapeuiceiH. AHaa
Do1 € D obnactel sxaHa Oyn obmacra aHbikTanran (22)-(23) maceneHuH
Z;(ty, €) YCYMMHU HKallarl,
Vt € Dy ( zj(t,e) > 0 ¢ 60r0H4a)
OpYH anart.
byn Tteopemaman (18) cucremaHbIH ||x(t0, £) —§; (to)” < M€
MIapTThl KaHaaTTaHAbIprad X (t, &) yeunMuHuH Dy, 00JACTHIHAA JKAIIAIIL]
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Kana Dy, obmactel Oyn uyednmauH §;(t) geunmre TO OGomoopy kemun
YbIrarT.
bemunun naparpadpra CKKT(C) cucremansin yeunmaepuaua KT
CUCTEMaHbIH KaHJaWaplp Oup deunmuaepune TO AbIH Kajambel O6JTYTYHYH
Kallamibl JaTUIIEHH.
AaTteiHubl naparpadra KT cucremacsl Oup Hede yeunmre 33 00JIroH
CKKJIT(C) cucreMachbIHBIH MHCAJIbI Kapalibl.
exp(t, &) = ap()x,(t, &) + x2(t, &) + efi (t, X1, .., X)), (24)
k=1,..,n,
cucTemMa
xi(to, ) = X (25)
OamiTankel MApPTHl MEHEH Kapaiabl, MbiHAA ty, t € D C C xaHa D — aybIK,
YeKTeNreH, Oup OailiamMmranyy 001acTb.
TeMmeHKY mapTTap aTKapbUICHIH:
I 11. a,(t) € Q(D) xana Vt € D (Ima,(t) >0), k=1, ..,n.
m 12. f.(t,xq,...,x,) €EQ(H), H— t, xq, ..., X, ©3TOPMOJIOPAYH aYbIK,
YeKTeJIreH Oup OaitmamMTanyy o0JIacThl.
(24) cucremansin KT crcreMacsl TOMOHAOTYIOH KOPYHYIITO OOJIOT:
a,()é®) + &) =0, k=1,..,n. (26)
(26) cucrema 2™ yeunmre 33 00JI00pY JATWIIICHET. AHIaH KUiinH (24)
— (25) macenenunn yeunmaepuanH (26) KT cucremanbid yeunmaepude TO
HBIH JKaransl ganuiaeHred. by mucan apkeuryy CKKIAT(C) cucremaHbiH
yeunmaepuHud KT cucrtemanbin 2n rana yeunmaepude TO JbIH sKamiamibl
T ICHTH.

KOPYTYHAY

byn xymymra KT (KT cucremackl) Oup Heue yeyumre 33 OOITrOH
oupunun taptunteru CKK/T(C) »xana Oup Heue deyumre 33 OOJTOH
oupunun taptunteru CKK/AT(C) mun cuctemachl kapanasl. CKKAT(C)
yeunMuHUH KT yeunmune TO Tymynyry kuprusuingn. TO AbIH KallamibiH
JAIUI/1ee KaHa ajnapAblH OPTOCYHIArbl OAMIaHBIIITAP 1Bl OPHOTYY HETU3TH
Macelie KaTapbl KOKJITY.
N3nnpneeniepiyH HaTbIMKAChIHAA TOMOHIOTYIOU KBIUBIHTBIKTAP
QJIBIH/IBI:
1. CKKAT(C) (cucremanbin) ueunmuHuH KT (cucremanbin) yueunmune TO
TYIITYHYTY KUPTHU3UIIIN.
2. TO npH xamambl sxenyHaery macenenu yeuyy yayH CKKIT(C) re
KATBIIIKAH AaHAJUTUKAIBIK (QYHKIUSATIAp TapaOblHaH KapaTbUIraH
TapMOHUKAIBIK (PYHKIMSUIAPIABIH IEHIIAJT ChI3BIKTAPHI KOJIIOHYITY:
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— JleHr?31 ChI3BIKTApIBIH JKapAaMblHIAa KOMIUIEKCTUK TETU3IUKTETH
Kapajiral o0acTap TOMOJIOTHICHl aHBIKTAJ/IbI;

— JIeHr?311  ChI3BIKTApJBIH  JKapJaMblHAa oOsactap OeJIyKTepre
OeJTyHYII, alpbIM KacueTTep OOrOHYA K33 OUp O06YKTep TaHAaJIbl;

— Tanpganran alpbiM  OOJNYKTOPAYH JKalalbl OOJYTYHYH J>KaIloo
HIapTTapbl KEATHPUIIIN;

— OOmactel  Oenyy, ailppIM  OeJIyKTepAy TaH00, TaHJAAJITraH
OOJYKTOPAYH Kalmbl OONYTYHYH >JKallallbl MUCAIAAp apKbUIyy
cCypeTTeny.

. CKKT(C) (cucremanbid) yeunmMuauH KT Hun Oup yeunmune TO HBIH

YKalambl Kbl y9ypa JaduaeHIu:

— Jlanunneene rapMOHMKAIbIK (PYHKUMUSUIAPABIH JEHID3J ChI3bIKTAPHI
apKblIyy aHBIKTAJITaH 00J1IacTap KONJAOHYIIY;

— UYeunmauH KamlallblH JAdWII00 MEUKUHIUKTA ©3YHO — ©3YH
YarbUIABIPYy TPUHIIUOU O0IOHYA KYPIy3YJIay.

TO ThIH OamTanksl MaaHUIEH KO3-KapaHIbUIBITbl M3WIIeHUN, TO ThIH

“KEeHeUTWJIUILIN’, “TapbIThUIBIIIBI KyOyIyluTap TaObUIIbL.

Ap Typayy 6amranksl Mmaanusepae TO nbiH OailylaHbIITapbl Kapasabl.

Kanmel yaypaa TO abiH sKaansl 00TYTYHYH Kalllamibl JaTHIICH .

. byra yeMnHKYN U3UI106JI6pAe albIHTaH HAThIMKaIap KaJIlblJIaH IblL.

ITPAKTUKAJIBIK CYHYUITAP

AJBIHTaH KBIMBIHTHIKTAPIbl TOMOHKY OarsITTapja yjlaHTca 0oJoT:
By )kymymiTa UIITEIUI YbITBUITaH METOJTY, JEHIA3J ChI3bIKTapAbI

aHBIKTAraH TapMOHUKAIBIK (YyHKIMSUIAPABI JKapaTKaH aHATUTHKAIBIK
byHKIMsUTap d3CeNyy Helmepre, IMOJcTapra 53 OOJroH ydypiapra
KOJIJIOHYY;

TO pga CKKAT(C ) nuH (cucremanapAblH) YE€YUMJIEPUH KUYUHE

napameTp 00IOHYA aXKbIPATIMACHIH TYPry3yy;

bamrankel MmaaHuiep 00JacThIH YEK apaapblHaa OCpHIITeH ydypaa

TO ppIH xanramel.
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HapoimOeToB Tanantéexk KanatoexkoBuuTuH “CHHIYJIAPABIK
KO3I'0JITOH TeHJAeMeJIepPAUH YeYUM/IePUHUH TAPThLIYY 00JIaCTAPbIHbIH
JKalanel skaHa oayianeIibl” qered temaaa 01.01.02 —
auddepeHunAIIBIK TEHAEMeJep, IMHAMUKAJIBIK CHCTEMAJIap KaHa
ONTHMAJIIBIK 0alIKAPYy agucTUrH 000HYA PpU3MKa-MaTeMaTHKA
WINMACPUHUH KAHAUIATHI OKYMYIITYYJYK JapasKacblH U3ACHUI AJTYy
YUYH Ka3bLITaH JUCCEPTANUACHIHBIH

PE3IOMECH

YpyHTTYy c€O316p: CHHIYJISAPABIK KO3TOJTOH >KaHa KO3TroJ00roH
TEHJIEMeJIep, aHATTUTUKAJIBIK JKaHa TAPMOHUKAJBIK (QYHKIUSIAP, TAPTHULYY
00JaCThl, JEHII3J1 CBhI3BIKTAp, TapThUTyy OOJACTBHIHBIH Kbl O6JIyTY,
KEHEUTUIIUIIHN, TAPBIThUIBIIIBI.

N3unneenyH oobexkTrcu: bup Hedye yeunmre 33 00ITOH KO3roJI00roH
TEHJEME JKaHa ajapJblH CHUCTEMAachl. AHATUTUKAIBIK (QYHKIUAITYY
CUHTYJISIpJIBIK KO3TOJITOH KaJuMKU JU(dEepeHITuaIAbIK TeHAEMEIEP KaHa
aJlapJIbIH cUCTEMaaphbl.

M3naneenyn Mmakcatbl: CHHTYISPABIK KO3TOJTOH TEHAEMEHUH
(cucTeMaHbIH) YEYUMJICPUHMH JKaHa KO3TOJOOTrOH TEHIEMEJIepIuH
(cuctemanap piH) YeUYUMIEPUHUH OPTOCYHAArbl OalIaHBIIIBIH TapTHUIYy
00JacThl apKBUIYyY aHBIKTOO >KaHAa TapThULyy OOJacTap[blH KaIlallblH
KaNMBI y9ypAa Jaluiaee, alapbH 63 apa OalIaHbIIITAPbIH TYPry3yy.

N3uanee meromnopy: ['apMoHHMKANBIK (QYHKIUAIAPABIH JSHIIAI
CBhI3BIKTApbIHA HETHU3JICIATEH TOMOJIOTHSIIBIK, MEHKHUHIUKTH ©3YHO-03YH
YarbUIBIPYY jKaHa yaaanall >KaKbIHIAIITEIPYY METOI0PY.

M3niane6eHyH  WIMMHMHA  KAHBUIBITBI  KAHA  TEOPHUSIBIK
MAaaHMJIYYJIYTY: Kommekctuk TEeTU3AUKTETH KaIUMKH
mudepeHIranIbIK TeHAEeMeIepInH (CUcTEMaIapabiH) jkaHa KO3roJ0oroH
TEHJIEMENEepAUH  (CHUCTEeMalapAblH)  YEUYUMACPUHUH  OPTOCYHIArbl
OaillaHpIll — TapThUTyy OOJACThl TYIIYHYTY AapKbUTyy aHBIKTAJIBI.
TomomoOTHsITBIK METOAJAOPAY KOJIOHYY apKbUIyy TapThUIyy OOJaCHIHBIH
JKalamibl jkKaHa ajapAblH OPTOCYHJArbl OalJIaHBIIITAp OPHOTYJITY.
Juccepranusga  MINTEIWN  YBITBUITAH ~ METOIJOPAY  KOMIUIEKCTUK
TETU3JAUKTE CHUHTYJSIPABIK KO3TOJTOH KaauMKu  JIuddepeHiranibik
TEHIEMEJEpAU  M3WIAeeseple  aHa  ajaplblH  YEUUMACPUHHH
ACUMIITOTHKACBIH TYPry3yy/a KOJIOHCO OOJIOT.

N3uaneeHyH NPAKTHKAJBIK MAQHUCH. AJIBIHTaH IKBIMBIHTBHIKTAP
KO3T0Jlyy, TePMEJYY, aBTOMATTHIK OaIllKapyy jkaHa KOHI06, dJICKTPOTEXHHUKA,
paauoOTEeXHUKa, TUAPOJUHAMUKAAArbl TYpAYY abaijgarsl MpoleccTepu
V3UJIA06/10 KOJJIOHYIIYITY MYMKYH.
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PE3IOME

nuccepraunu HapoimOeTroBa Tanantoexka KanardexkoBu4a ta temy:
“CyuiecTBOBaHUSA U CBA3M 00/1acTell NPUTHKECHUN peleHu il
CUHI'YJISIPHO BO3MYIIICHHBIX YPABHEHU” HA COMCKAHUE YYCHOM
CTENEeHU KaHAUAATAa (PU3NKO-MATEMATHYECKUX HAYK M0 CNeNNATbHOCTH
01.01.02 — nuddepenumnaibHble ypaBHEeHHs], JUHAMHYECKHE CUCTEMbI M
ONTHUMAJIbHOE yIIpaBJeHue

KiarueBble cJioBa: CUHTYJLIPHO BO3MYHICHHOC W HCBO3MYIIICHHOC
YpaBHCHUA, aHAJIUTUICCKHUC U TAPMOHNUYCCKHC q)YHKI_[I/II/I, 00J1aCTh IIPUTSIKCHUA,
JIMHWUHA YPOBH, O6IlIaSI 4acTh 001aCTH MNPUTSIKCHUS, paCIIUPCHUC, CYKCHHUC.

O0bexT HCCJICIOBAHUSA: CuHTYyIsIpHO BO3MYILCHHBIE
OOBIKHOBEHHBIC nu(depeHIInaIbHble ypaBHEHUH M WX CHUCTEMBI C
AHATUTHYECKUMU (YHKIUSIMU, BBIPOKIACHHBIC YpPaBHEHUS U CHCTEMBI,
KOTOPBIE UMEIOT HECKOJIBKO PELICHU.

Heas wuccaenoBanmsi: OnpenennTh CBI3b MEXAY PpPELICHUSAMU
CUHTYJISIDHO BO3MYIIEHHOT'O YpaBHEHHMs (CHUCTEMBbI) M HEBO3MYILIEHHOIO
ypaBHeHUs (CUCTEMbI) 4Yepe3 o001acTb MNPUTSHKEHHS U JOKa3aTh
CYILECTBOBaHUE OOJACTEN MPUTSKEHUSI B OOIIEM cllydyae, YCTaHOBJICHUE
B3aMMOCBSI3U MEXy HUMH.

Metoasbl ucciieqoBanms: Tornoaornyecknue MeTobl, OCHOBaHHbIE Ha
JUHUSAX YPOBHEW TapMOHWYECKMX (YHKIIMA HM METON OTOOpaKeHUS
IPOCTPAHCTBO B €051, MOCJIEI0BATENbHBIX MPUOIUKEHUH.

Hayuynasi HOBH3HA M TeopeTH4YecKasi 3HAYUMOCTh HcciaenoBaHusi: C
MOMOIIBI0 TIOHATHE OO0JIACTH NPUTSHKEHHST ONpECiCHA CBSI3b  MEKIY
PEIICHUSIMU CUHTYJIIPHO BO3MYIIIEHHBIX OOBIKHOBEHHBIX HU(PPEpeHITNATBHBIX
ypaBHEHUN (CUCTEM) W HEBO3MYIIEHHBIX YpaBHEHUM (CHUCTEM) B
KOMIUTIEKCHOM TI0ockocTH. C TPUMEHEHHEM TOMOJOTMUYECKUX METOA0B
YCTaHOBJICHO CYLIECTBOBAHUE OOJACTU MPUTSKEHUS U CBS3U MEXKAY HUMH.
PazpaboTtannbie B quccepTallid METOJBI MOTYT OBITh MCTOJB30BaHBI JJIS
UCCIIEI0BAHUS CUHTYJISIPHO BO3MYIIIEHHBIX OOBIKHOBEHHBIX
nuddepeHIMaIbHBIX YPAaBHEHUHM B KOMITJIEKCHOM MJIOCKOCTH U IOCTPOCHHUS
ACHMITOTHUKHU PEIICHUMU.

IlpakTuyeckasi 3HaYMMOCTb  ucciaenoBanmus: [lomydyeHHbie
pe3ynbTaTbl MOTYT OBITh HMCHOJIb30BaHbl MPU HCCIEAOBAHUU IPOIIECCOB
pPa3IUYHOr0 COCTOSIHMSI B BO3MYIIEHUH, KOJE€OaHUU, aBTOMATUYECKOTO
YVOpaBJICHUST M PEryJUpOBaHUs, B DJJIEKTPOTEXHUKE, PaJAUOTEXHUKE,
TUAPOJIMHAMUKE.
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SUMMARY
Narymbetov Talantbek Kanatbekovich's dissertations on the topic: “The

existence and connections of the domains of attraction of solutions of
singularly perturbed equations” for the degree of candidate of physical and
mathematical sciences in specialty 01.01.02 - differential equations,
dynamic systems and optimal control

Key words: singularly perturbed, unperturbed equation, analytical
and harmonic functions, region of attraction, level lines, common part of the
region of attraction, expansion, contraction.

Object of research: Singularly perturbed ordinary differential
equations and systems with analytic functions, degenerate equations,
systems of which have several solutions.

Purpose of the research: To determine the connection between the
solutions of the singularly perturbed equation (system) and solutions to the
unperturbed equation (system) through the domain of attraction and to prove
the existence of domains of attraction in the general case, establishing the
relationship between them.

Research methods: Topological methods and based on the level lines
of harmonic functions and the method of mapping space into itself,
successive approximations.

Scientific novelty and theoretical significance of the research:
Using the concept of the domain of attraction, the relationship between
solutions of ordinary singularly perturbed differential equations (systems)
and solutions of unperturbed equations (systems) in the complex plane is
determined. Using topological methods, the existence of a region of
attraction and a connection between them have been established. The
methods developed in the thesis can be used to study ordinary differential
equations in the complex plane and to construct the asymptotics of solutions.

Practical significance of the research: The results obtained can be
used in the study of processes of various states in disturbance, oscnlatlon
automatic control and regulation, in electrical engineering,
radio engineering, hydrodynamics.
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