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TemanbiH _akTyaaayyayry. luddepeHuuanaplk TeHIeMeIepauH Oup
O6JYMYH - aKTyaJAyyJIyry Kel caHAaraH KOJIJOHYJIYIITaphl MEHEH IIapTTajiraH
TyTall 4eipesiep MEXaHUKAChIHBIH YEKTHUK Macelienepu Ty3ywmeT. Hazapuarrsik
KO3 KapallTa ajblll Kaparaljaa TyTalll 4Yeupesep MEXaHUKAChIHbIH TE€HIEMEJIEpU
WITEPTEH 3JI€ MaceleIePANH KOIOIYII ©3reUelIyKTopY KaHa ©340pYHe MYHO3YY
OOJNTOH dYeuyy yCyiaaapel MEHEH KeHyIay Oypaypyn Keiared. OOMuu
KOJIIOHYYHYH HETM3WHJI€ CAHJBIK YCYJAaplblH bUIaMJIan ©HYTYIIY - a3bIPKBI
yOakTa MEXaHWKaHBIH MOJCIJICPUH OKYIl YHpOHYYr® KapaTra HETH3TH
CTUMYJIIAPIBIH OMpH OOJTYT 3CETTENET.

KbliiMBUI Yy CYIOKTYKTap/a *aHa razaapaa 0oayn eTyydy IpoiecCTepAruH
MaTeMaTUKaIbIK ~ OasHjanbimbl  HaBbe-CTOKCTYH TEHAEMENEpUH  YEedYyyre
KEJIITUPUWIIET. byl TeHJIeMeNnep ChI3bIKTYy 3MEC, ONIOHAYKTaH allapJbl Y€UYYHYH
OWp KbliiJla BUIAHBIKTYY KOJy OOMYI, a3bIpKbl YOakTa, CaHIBIK YCyJaap
scenrener. HaBpe-CTOKCTYH TEHIEMeNepru YYYH CaHABIK YCYyJJIapbl Tajiaamn
UIITeN YbITYy TMPUKIAIIABIK KaHA Ha3apUITTBIK YOH OaalmyyilyKka 99.
OddexTuBayy caHAbIK aITOPUTMIEPAU TYPry3yy YUYH, YEKTHK MacelejepIuH
YEUWIHIINHE KapaTa MaTeMaTUKAJIBIK THIKbIP aHAJIN3 )KYPIrY3YY 3aphLIL.

AHJIaH CBIPTKAphl, MEXaHUKAHbIH MpoOJeManapblH HM3WJACTEH ydypla
y4ypoouy MaceJiesiep o3 ajiablH4a WIMMHM jKaHa IPAKTUKAJIBIK KbI3BITYYHY Iaiaa
KbIJIAT, aHTKEHU ajapJiblH Yyeuniauiu TuddepeHunaiiblk TeHIEeMEeIepInH KaHa
allbIpMalIblK CXeMalapJblH Ha3apUsATHIHBIH aHAaH apbl OHYTYYCY MEHEH
OallaHBIIIKaH.

Haspe-CtokcTyH TEHIAEMEJICPUH OKYII YUPOHYYTO KOIITOIOH
OKMYLUTYYJIAPABIH SMIE€KTEPU apHairaH. Mmemkidk ra3faplH TEHIEMENIEpU YUYH
YEKTUK MaceJeepIuH KOPPEKTTYYJAYry OOoHYa W3WIeeNepayH KEeHUpHU
oasamamacel C. H.AntonueBnun “KpaeBble 3a1aud MEXaHMKH HEOJHOPHBIX
KUIKOCTEN MOHOTpadUaAChHIA KEeNTUPWIreH. UYUeKTUK wmacenenepan OKyM
yipenyyre JIx. CeppUHINH 3MIerd HETU3 CaliraH, aHJa YEKTHK MaceJelepauH
HETW3rH KOIONMYyIITaphl (POpMYyIHMPOBKAJIAHTAH >KaHA KAITBI3JIBIK TEOopeMalaphbl
XKbUIMaKall QyHKIUATIApAbIH KiacceiHna pamwineHred. k. Homyra Komm
MaceJIeCUHUH YOakbIT OOIOHYA «KHUYHMHE» apalibIKTa KIACCUKAIBIK YECUUMHHHUH
JKalllalibl )KOHYHJIer'y TeopeMa TaaHAbIK. bup Kelitia Oaiikaya biIkMa MEHEH aHbIH
KblbIHTEITBL H. Wrasuein, A.M. Boneneprtun xana C.M. XyaseBnun
OMIEKTEPUHJEC KaWTAJlaHTaH jKaHa KaJlbUIaHTaH. Apayiall 4YeKTHUK Macesenep
YUYYH YEUMMIUH >KAIlIAlIbIHBIH JKaHa KaJITbI3JAbITBIHBIH JIOKAJJBIK TEOpEeMasiaphbl
B. A. CononnukoB, A. Tanu TapaObIHAH JATUIICHTEH.

DJIeKTpora3oJMHaMuKaHbIH kannel Macenenepu WN.I1. Bepemarunaun, B.1.
JlesutoBayn, I'.3. Mup3zabeksaapia, M.M. Tlamuuanun , A.b. Bataxunaun, B.A.
['paboBckuiinun, B.A. Jluxtepaun, B.U. [llynsruaaun , }10.C. bopTtHukoBayH,
H.b. PyGammoByH SMreKTepuHIe KaparaH.

OI'Il =Bl OasHAOOYY OMp UYEHEMIYY TEHAEMEICPANH YCUWIHUIIA —
MarHUTTUK Tajlaa KoK OoyroH yuypaarsl arbiM H. daiizynun TapaOblHaH >Kajmbl
y4yp Y4YH 0apOTpONTYK KbIIMBLI OOJITOH Ke3/e, Y0Upe1e e OH HOHJIOP Ke TepC




HMOHJIOp OOJITOH yYypAa jKaHa WICHIKIIK JKbUTYYIyK OTKOPYMIYY ra3 ydypy
kapanradn. Ol JIHbIH  cTalMOHApJBIK  SMEC  MACEJeCMHMH  YE€YMMUH
CTaOWJIICITHPYY WICHIKIIK KBUIYYJIyK OTKepymayy Tra3 ydypyHma H.T.
KonbuioBa TapabbiHaH OKyN YHPOHYJITOH.

M3une6HYH 00BbEeKTH »KaHa mnpeaMeTH. Jluccepranusana ra3gapibiH,
OPTOCYHJIa XHMHSUIBIK  peakmusi OOJym  eTyydy DOKH  KOMIIOHEHTTYY
apaJlalMachlHBIH (KO30HOKTYY jKaHa KO30HOKTYY 3Mec dYelpene, KyOymyydy
)KaHa KyOyimyydy sMec TeHIeMeJep YUYH), OMIOHIOW 3Ji€ MIICIIKIIK JKBUTYYIIYK
OTKOPYMAYY Ta37bIH MATHUTTHK >KaHA 3JIEKTPAUK TajlaajapIbIH 3CKE aJIbIHBIIIIBI
MEHEH OOJITOH CTAaIlMOHAPIBIK dMEC OWp YEHEMIYY KBIMMBUIBIH OasHI00Yy ap
TYPIYY MOAEIIEP U3UIIICHET.

Kapanyydy MomennepauH MaTEeMaTUKAIBIK —HW3WIACHUINTEPU IKEKeue
TyyHAylyy auddepeHunanabik TeHIEMEIepInH Ha3apUsAThIHBIH Oup O6dyryH
Ty36T. JluccepTalusiHblH OOBEKTUH KIJIACCHUKAIIBIK AMEC THUITErH TEHJEMesep
TY3ymieT. byl kepneru Tyram 4eipeHYH MEXaHUKACBIHBIH M3WJIJICHUI >KaTKaH
MOJICNIJIEPH, KBIMMBUIIBIH TEHAEMEIEPH MEHEH KaTap KOollymMua «Oup TEeKTYY
AMECTHUK MapaMeTpiIePUHUHY (THITBI3BIK, TEMIIEpATypa, KOHIICHTPALUsI, MarHUT-
TUK TaJlAAHbIH YbIHAIYYCY, JJCKTPAUK TaJaaHbIH YBbIHATYYCY) aHBbIKTaMaJlapbIH
Kapooro Tyypa KeJIuIIn MEHeH MyHe3ayy. Hatelikana KiracCHKanbIK TUTITSPANH
OupuHE J1a TaaHJAbIK OOJIOOTOH  TEHJEMEJIEPJIUH  CTaHJAPTTBIK  3IMEC
CUCTeMaapblH anadb3. by M3WIIeHUN KaTKaH TEHACMENEpP CHCTeMaIapbIHBIH
MaTEeMaTHUKAJIBIK ©3TOUeNIYTY - ChI3BIKTYY dMeC 00IyyCcy MEHEH KaTap, ajl CUCTe-
Majap Kypama tunte. OMOHIyKTaH ap OUp KOHKPETTYY CHUCTeMa YUyH ©3YHO TH-
CIICNTYY W3WINe® YCYJIy WIITCIMHUI YbITHUIAT, aHTKCHW all Typraid Kypama
TUIITETH CHI3BIKTYY TEHAEMENIEPIANH Kbl HA3APUATHI AT KETHIIDIPIIUK TOITYK
OHYKKOH dMeC. AUPbIM MOJIETIEPIMH 63YHO raHa MYHO3YY OOJTOH Karaaiiapsl
- YEKTHK MacejeliepAu 4Yedyy Y4YYH amnpupopayK Oaaioosiopay airaH ydypia
KOPYHOT.

N3u1106HYH MakcaThl skaHAa macesejaepu. JluccepTausiHbIH MaKCaThl
OOJyN WJEMIKIIK KBICHUTYyUYY Tra3/apAblH YeKTen0ereH aiMakta Oup deHeMIyY
CTAI[MOHAPJIBIK SMEC KBIMMBUIBIHBIH ap TYPAYY KbIpAaaligapaarkl MOJIEIIUK
TEHIEMEJICpH YYYH YEK apaliblk jkaHa Komm MacenenepuHHUH KalmblIaHTaH
YCUMMICPUHUH JKalllalllbIH JKaHa YKaJITbI3IbITBIH JATAIIA06 OO0yl ACENTENCT.

M3u1160HYH _yCYJayaapbl. Anpuopayk 0aanaoonopay KEITHPHUI YbITapyy
JKaHa aJlapAbl CBI3BIKTYY dMEC YEKTHK Maceselepau M3WIIe0HYH yCyJaapbiHaa
KOJIZIOHYY.

AJIBIHTAH _KBIMBIHTBIKTAPABLIH _WJIMMHH_KaHbLIBITBI. Jluccepranmsaa
TOMOHJIOTYI0M HETU3TU KBIMBIHTHIKTAP AJIGIH/IbI
— OpTocyHIa XUMHUSJIBIK peakiusi Oodym oeTyydy Ta3faplblH  OKH

KOMITOHEHTTYY apajlalliMachblHBIH YEKTEJI0EereH ailMakTa Oup dYeHEeMAYY

CTAIMOHAP/IBIK IMEC arbIMbIH OasiHmo0uy Komm MacenecuHuH u3nenyydy

GyHKIUSIIAp YEeKCU3AUKTE ap TYPAYY Mpeaenaepre 33 OodylikaH ydypha

yOakbIT 00I0OHYA «OYTYHIO!» OMp MaaHWITYY YSUUITUIIN JATHIICHTCH.




— KoHTaKkTTBIK Yy3ydayyre 53 OOJTOH ’KaHa YOUpeHYH KO30HOKTYYJIYTYH
ACeNKe allyy MEHEH Ta3lapJblH 4eKTelOereH aiimMakra OOJIrOH
KbIUMBUIBIHBIH ~ KyOylnyydy  »aHa  KyOyn0oouyy  TEHJEeMeIepUHHUH
KaNMbUJIAaHTaH YSYUMACPUHHH >Kallallbl )KaHa >KaJTbI3AbITbl JaIUIIICHTeH.

— MWMnemk’K XaHa KbICBUIYYyYy Ta3[blH MAarHUTTUK >KaHAa DJIEKTPIUK
Tanaanapjbl 3CEMKe ajlyy MEHEH YeKTelOereH anMakrta OoJroH Oup
YeHeMJlyY CTal[MOHapAbIK AOMEC KBIMMBUIBIH  OasHI004y  YEKTHK
MacesenepaIuH yO0akblT OoroHUa «OYyTYHIei» OUp MaaHWIYYy YECUMIIMIIU
JTAJIAJIICHTCH.

— OTKepyMIyY KaHa ©TKOPYMIYY 5MeC uYeK apanapra (WJICIIKIIK Ta3/IbIH
YEeKTENreH aliMak OOIOHYA arblll OTYYYCY), OIIOHAOW 3JI¢ TypakTyy jKaHa
©3repMe KbUIYYJIYK 6TKOPYMAYYJIYK Kod(dduuueHTuHe 33 O0NroH, aHnaH
Oamka Oup TEKTyy sMec (Temmeparypa OOIOHYA) YEKTHK MacesenepIuH
YEeKTEJITeH jKaHa YeKTela0ereH aiimakrapia «OyTyHIei» Oup MaaHwiyy
YEUMJTUIITU TAJIAJIICHT EH.

— AunbIHraH 6ap/bIK KBIMBIHTHIKTAP YKaHbI OOyl caHasaT.

AJIBIHTAH JKbIIHTBIKTAP/IbIH HA3APUATTBIK KAHA MPAKTHKAJBIK Ma-
AHWIYYJIYIY.

DOMreKk Ha3zapusATTBIK MYHe3re 73. THukeneH — THKe KOJJAOHYTyIITapiaH
yJlaM KeJWIl YBITYyqdy Macejesep oKyn yhpeHyireH. JKekeue TyyHaynyy audde-
PEHIMATABIK TCHJIEMENEep CUCTEMACHIHBIH JKaHbI KJIACCTapbIHA KENTHUPUIYYUY TY-
TaIl 4YeHpesIep MEeXaHMKACKIHBIH MaaHWUJIYYy MacelelIepUHUH KOIOIYITy OepriireH
KaHa W3WICHTeH. J[MccepTalusHbIH JKBIMBIHTBIKTAPBIH CHI3BIKTYY dMEC TEHJIe-
MeJnep YYyH HYEKTHK MacelelepJuH TEOPHUSIChIHIAA KOJIIOHYIyra jKaHa Taso-
TUAPOJIMHAMUKAHBIH TEHIEMEICPUHUH YCUUMEPUHUH CamlaTThIK KacHUETTEPUH
U3WII0610, OIIOHI0N 3JI€ UIIEIIKIAK Ta3/blH arbIMIAPbIH CAaHBIK U3WIIIO0 aJIro-
PUTMCPUH HETU3/106 YUYH Maigananyyra 0oJorT.

Koprooro ajblHbII YbITbLIYYYY HETH3TH JKALIANIAD:

— OpTocyHIa XUMHUSJBIK peakius Oodynm oeTyydy Ta3fapliblH  9KH
KOMITOHEHTTYY apajaliMachblHbIH YEKTeJOereH aiiMakta Oup 4YeHeMIyY
CTAIlMOHAP/IBIK IMEC arbIMbIH OasiHa00uy Koim MacenecuHUH u3nenyydy
(GYHKIUSUIap YEKCU3IUKTE ap TYPAYY Mpedenaepre 33 OoNylIKaH ydypa
yOaKbIT O0rOHYA «OYTYHI0I» OUp MaaHWITYy YCUWIUIIUH TaJIUIII00.

— KOHTaKTTBIK y3yJdyyre 73 OONTOH jKaHa YOHPOHYH KO30HOKTYYIYTYH
JCeNKe allyy MEHEH Ta3fapAblH 4eKkTeaOereH anWMakta OOJTroH
KbIUMBUIBIHBIH ~ KyOynyydy  aHa  KyOyn0oouyy  TeHJEMEJIEpUHHH
KAIBIIAHTaH YSUUM/ICPUHIH KAIaIbIH JKaHa )KaJThI3IbITbIH JATHII00.

— MWnemk?’K xaHa KbBICBUIYyYy Ta3[blH MArHUTTUK JKaHAa DJIEKTPIUK
TajaajapAbl JCEMKEe ajlyy MEHEH 4YekTenOereH aiMakta OONTOH Oup
YEeHEMJTYY CTallMOHApIbIK 9MeC KBIMMBUIBIH  OasgHIO0Yy  YEKTHUK
MacesenepauH yOakbpIT OoroHYa «OYTYHIO» OWp MaaHWIYy YCUWITUIINH
TATIIITO0.




— OTKepyMIlyy *aHa eTKepYMIYY SMecC 4YeK apajapra (UJIEHIKIIK Ta3dblH
YEeKTeIreH aiiMak OOFOHYA arblll OTYYYCY), OLIOHIOW 3JI¢ TYPaKTyy jKaHa
©3repMe KbUIYYIYK OTKOPYMAYYIYK KOd(DPUIIMEHTHHE 33 OOJTOH, aHIaH
Oamka OMp TEKTYy 3Mec (Temmeparypa OOrOHYA) YEKTHK MacelelepauH
YEeKTEJTeH jKaHa YeKTelaOereH aiimakrapia «OyTyHIei» Oup MaaHwiyy
YEUUJIUIINUH JIaJTUIIIee.

NumruH anpodaumscekl. /(uccepranusHbH KbIMBIHTBIKTApHI JK.banacarsin
arpiHaarel Keiprei3 ynyTryk yauBepcuteTuHuH (bumkek mi.) “uddepennuman-
IBIK TeHaemenep” KadeapachblHbIH CeMHUHApIaphiHa, «XKekeue TyyHIyIapaarst
teraemenep» cemuHapbiHaa (Om mr., OmMY, 2011-2016 - xk.), )KETEKIHUCH -
b.-m.u.1., mpodeccop A. Comyes; XOXmop apansik «JIuddeper muanmbik
TEHJIEMEJIEp Ha3apUSTHIHBIH aKTyaJayy mpoodiieMaliapbl» WIMMHM CEMUHApPbIHA,
KeTekurcH - §.-M.u.j., npodeccop wieH kop. K. AnbimkynoB (Our. m. OmMY,
2011-2016 — xx.); muddepeHIMANIBIK TEeHAEMeNep OOIOHYAa CeMHHapIa,
xetexkurc - ¢.-m.u. 1., npodeccop K.C. AnbibaeB (JKaman-Aban mr., )KAMY.
2011-2016 — x>k.) OasH anraH >kaHa TaJKyyJlaHTaH.

JluccepTallusiHBIH ~ KBIMBIHTHIKTAPBl TOMOHKY KOH(EpeHIMsuIapaa Ja
OMIITUPUJIITCH:

— DCENTeo xaHa UHPOPMAIUSIIBLIK TEXHOJOoTUs1ap 0oroH4ya Poccusnbik — Kazax-

CTaHJBIK )XymMymrdy TaiinansiH VI keHemmecunae (Aamarsr mr., 2009-x.),

— TYPK THJIAYY MaMJIEKETTEpAMH TYMHOIYK MareMaThkaiablKk KOOMyHYH III koH-

rpeccunze (Anamare m.,2009-x.);

— 11l D1 apanbik « ACUMITOTUYECKUE, TOMOJIOTHYECKUE U KOMIIBIOTEPHBIE METO-

16l B MaTeMaTHke» koHpepennusaceiaaa (blcebik-Ker, 2010 - x.);

— TYPK THJIAYY MaMJICKETTEPAUH AYUHOIYK MAareMaTHUKaJIblK KOOMyHYH [V kOH-

rpeccune (baky 1., 2011-x.);

— «DyHKIHMOHATBHBIN aHAIU3 U €r0 MPHJIOKEHUSD DI apalibIKk UIMMUNA KOHbe-

pernusiceinaa (Acrana mr., 2012-x.);

— aHaNM3 kKaHa KOJJOHMO MaTeMaTHKa OOIOHYA YUYHUY OJ apasibik KOH(hepeH-

musiga (Aamara ., 2016-x.);

— «MHpopManMOHHBIE TEXHOJOTHU M MaTeMaT-€¢ MOJCIUPOBAHHE B HayKe, TEX-

HUKE U 00pa3oBaHum» DI apajibik KoHpepeHuusaceinaa (bumikek mr., 2016 -x.).
AucceprauMsiibIH TeMachl 00I0HYA NyOJauKamusaaap. J(uccepraiusHbia

HETU3TH KBIMBIHTHIKTAPHI [1] - [15] aMrekTepune skapbisiaHTraH.

Bupre/iennikeH 3MreKTepaeru KapaTMaHIbIH jKeKe CAJbIMbI. bupre-
nemkeH [1] — [3], [5], [6], [8] — [15] aMrekrepunae uaMMuil KETCKIUTe Macee-
JIepAVH KOIOYITY jKaHa alap/IblH TAJIKYYTaHbBIIIB TAaHIBIK, aJl MU IUCCEPTaHTa
— YEUUMJICPIMH JKAIIAIThl JKaHa >KaJThI3IbITBl TEOPEMaaPbIHBIH JAHIIICHUIIIH,
anmpuopayK 0aaI00NOPAYH KEATHPUITUIT YbITAPBLIBIIIBI TAAH]IBIK.

Nutud_Ty3yJaymy skaHa keJiemy. /[uccepramus kupuinryyaeH, yd Oar-
TaH, ceru3 OONYMIOH, KOPYTyHAynaH, 112 aramblmTel KapMarn TypraH agaOusiT-
Tap/AblH TU3MECUHEH Typar. beryMaepayH HOMEpICHHIIIN- KU MAaaHUJIYY CaHIap
apKbUIyy, OHpUHYM CaH OanThlH HOMEpPWH, SKHUHUHUCU — OOIyMAYH HOMEPUH




KepcoTyl Typat. GopMmymnanap/ibl, aHbIKTaMaIap/bl, JIEMMaIapabl JKaHa TeopeMa-
JapApl HOMEpJIee Y4 MaaHWIYY CaHAap apKbUIyy >KYpry3yJareH. TeKcTTHH
kenemy 133 GeT.

Ce3 asreinaa ¢.-m.u.1., npodeccop J.A. VckenaepoBara Oup Hede Kbu1aap
apabITbIHIA KOPCOTKOH JKapAaMbl jKaHa KOJJ0OCY YUYYH bIpaa3bIYbLIBITBIMIBI
oM InpeM.

NiuTuH KbIcKa4ya Ma3MyyHY.

Kupuiryyne u3ninneeHyH OarbIThIH TaHAOO HETM3JEIreH, MIITHH HEru3ru
MakKcaThl jKaHa MaceJelepr, WIMMUN KaHBIYBUILABITB (OPMYITHPOBKAJIAHTAH.
NiituH WimMHui JkaHa MPaKTHUKAIBIK MaaHWIYYJYTY, W3WIOOHYH YCyly, IHUC-
CepTalUsHbIH anpoOalusIChl, CTPYKTYpachl )KaHa KeJIeMy KOpCOTYToH.

bupunun OanTta [auccepTalUsIBIK MINTHH TeMmachl OOIOHYA KAKbIH
AIMTEeKTEepANH OasiHAaMachl OepuiieT

OkuHYM Oam ra3gap/blH, OPTOCYH/IAa XUMUSJIBIK PEaKIus OOMym eTyydy
KOIl KOMIIOHEHTTYY apaslallIMachblHbIH 4YeKTenOereH aiimakta O0droH Oup de-
HEMJIYY CTAIlMOHAPJABIK AMEC KBIMMBUIBIHBIH TEHJEMEICPUHUH YBbITapbUIBIIIBIHA
apHaJIraH.

2.1 0ys1emM/16 MaccallbIK JarpatKIabIK KOOpIMHATTapa ra3aap IblH peakius
KbUTyy4Yy apajaliMachlHbIH arbIMbIH OasHA004YY TeHJEMEJICpINH CHCTEMAachl Ka-
panart:

av_ou_o 1
ot ox p’
dc_o(z0e) ¢y
ot IOx\ v ax
5u= 17 ﬁo”u B o rg 1 (2.1)
ot Ix\ v ax oOxX\ v
2
ot Ix\ v gx X\ v X vaox vidx

byn xepne p,u,6,v,c — THelIeNyy TYPAe ApAIAMIMAHBIH ThIIbI3JAbITbI, bUIIAM-
JBITBI, TEMIEpaTypachbl, KOMIIOHEHTTEPAUH CaJIBIIIThIPpMa KOJIOMY, MacCCaJIbIK
KOHLIEHTPALMACH — MEUKMHIUK X, X € R =(—o0;00) aHa t, te[0,T], 0<T <o yba-
KBITTAH KO3 KapaHJbl OOJTOH M3IENYY4dy QYHKIUSAIAp; x, w4 A1, Ao, r, & — OH Ty-

pakTyysap.
bamrranksl
Ul_g =Uo(X), l,_g=60(X), ¢|,_y=Co(¥), V|,_y=Vo(), (2.2)

IIAPTTApBIH aHBIKTATaH Uy, g, cg, Vo QYHKIHAIAPEI OENTUIYY JKaHA y3TYITYKCY3
fien GOIKONIOHOT, skaHa 0 < Co(X)<1, vp(x), 6p(x) - Takail oH, yeKkTenreH *xaHa
YeKCU3UKTE ap TYPAYY 4eKTYY Ipejengepre 3 60nyydy GpyHKIUsIap:

lim ug(x)=ujd, lim ug(x)=ud, u}<ud,
X—>—00 X—>+0



lim vo(X)=vg, lim vo(x)=v3, v§=v3, (2.3)
X—>+o0

X—>—00
lim co(X)=c}, lim co(xX)=cd, c}=cb,
X—>—00 X—>-+00
lim 6p(x)=65, lim 6,(x)=68, 6 =65.
X —>—00 X—>—+00

2.1-TEOPEMA. Adiumanvt (2.2) 6awmankel 6epuncendep (2.3) uexmuk
wapmmapwvin dcana (U, — f, vow -1, 8,01, c,y —1) eW,; (R) wapmmapwin Kaua-
ammanowvipcwin.Quiondoti sne g(p,c,pf) DYHKYUACHL O3yHYH ap2yMeHmmepuHun
Kaanazauoar KOMNAKMMYy auMablHOA O JHCaHa Y32YAmyKcy3 OONCYH, aHOAaH
coipmrapvl (pO)'? 6oronua  Jlunwuymun wapmer ocana d(p,c1l)=0 opynu

QJICOIH.
Anoa kaanacanoau T, 0<T <o yekmyy Outiuxmucurne 33 00J120H

I=Rx(0,T) munxecunoe (2.1), (2.2) macenecunurn Hcancol3 HCAINbUIAHSAH Yedl-

MU afcamadm, Hcana

v -DeLlrwi®) (20282028 oL m),
(u—f, 8p—1, cy-1)eL, (0,7:W-(R))L, (0, T;W2A(R))
0<c(x,t)<1, 0<m<(v(xt), B(xt))<M <o, m,M =const ozom.
Muoinoa w(x), f(x), (x), y(x) — memendecyoeii kacuemmepze 35> 6oa2om

KaHoauowlp oup sHcapoamusl QyHKYusLap:

0<Cit <y (x)<Cy, o vo( )y (x)=1, ' (x)eW3(R),
X|—>00

[f(X)|<Cy <o, lim f(x)=ug, lim f(x)=u§,
0< f'(x)<Cz, f'(x)eWs(R), f'(x)ely(R), (2.4)
0<Czl<p(x)<Cy, ‘I‘im G (Np(x) =1, ¢'(x)eWi(R) ,
X|—>00
1< y(X) <Cg < o, ‘ I‘im co)r(x) =1, #'(x)eWi(R).

@ (X)P <5 t'(x), ("(X)2 <5 f(x) 0<s<1.

Mbvinoati yHKYUAIApPObIH AHCaAUAUbIH MeKuepyy KbulllblH dmec. Yuyn dcepoe,
JHCAHA MBIHOAH apbl 0a C; - KAHOAUObIp OUp OH MypaKmyyiap.

byn >xaHa KMWMHKY TeopeMalapAblH JAIHII06Cy TOMOHKY cxema OOoroHua
KYPTy3YJIoT: a) TIo0alplK ampruopayK 0aanooop KeITUPWIHI YblraphliaT, aH-
naon C, C;, N;, K; TypakTyynapbl MaceleHUH OepHIIreHIepUHEH jKaHa yOaKbl-
TTeiH 1, 0<T <oo apaibirblHaH raHa Ke3 KapaHAbl OOJIOT, OUPOK JIOKAJIBIK

YEUNM/IMH >Kalllo0 apaJibIThIHAH KO3 KapaHabl OOJOONUT; 0) YeUUMIUH >Kalllalibl-
HBIH JIOKQJIJIBIK T€OPEMAaChl TATUJIICHET; B) aJbIHTaH II100aJIbIK anpHOpAyK Oaa-



JIOOJIOPAYH HETM3UHJIC JIOKAJIBIK Ye€YUM YOaKBITTHIH OYTKYJI [O,T], 0<T <
apaJIbITbIHA YJIAHTBUIAT; T') YSYUMINH JKaJITbI3ABITEI JaTHIIICHET.

2.2 OyJ1eM/10 KO360HOKTYY Y6HPe 1o Ta3apAblH peakius KbIIyydy apaJiaill-
MaCBhIHBIH arbIMbIH OasHIO0YY TEHIEMEJEPANH CHUCTEMAChl MacCaJbIK JiarpaH-

JKIBIK KOOpAWHATTapaa Kapajar.
ov oJOu _0 1

V=
ot O X
oc xoc
ot o”x VvV 2 X

é’u:é’(ué’uj é’(r_j_ By (2.5)

ot Ix\ vIox o X \Y;

2
00 _ o (11(9)59} o (zz(e)gacj_rg@Jrﬁ(@j iscq.
ot oJx\ v Jx O X \% o X vax vIiadx

By xepae SB(x) — oTKepyMayyinyk KodGGHUIMEHTH — Y3IYITYKCY3, TEPC IMEC,

o’

yeKTeareH (QYHKIHUS jKaHa I Axdx<C; 0<a<1.
—o0

bamrankel skaHa 4ekTHK maptrap (2.2) sxaHa (2.3) KepyHYIIYHIe jKa3bUiar.

2.2- TEOPEMA. Aumanvt 2,(0)= 0, A,(0)=B6"*, y,=-const >0 ocana
(2.2) bawmankwsl bepuncenoep (2.3) YeKMuK wapmmapvii HCaua

(Uy—f, vow-1 0,01 c,y—1)eW,(R) wapmmapvin KaHaamauowvlpeau
boncyn.An omu g(p,c, pO) QynKyusCoL O3YHYH APSYMEHMMEPUHUH KAALA2AHOALL
KOMNAKmmyy aimazbinoa o JHcana y32yamykcys 6oacyn, owonooti one (pO)'?
boronua Jlunwuymun wapmeln kanaammanowvipcoin scana g(p,c,l)=0 6oacyn.

Anoa xaanazamoaii T, 0<T <o uekmyy Ouuuxmuxmeeu I1=Rx(0,T)
munxkecunode (2.5), (2.2),(2,3) macenecunun icancvlz HCainvlianeaH Hedumu
aHcawiatim, Hana MmoMOeHOO2YN6ep OPYH alam

av Jdu 06 oc
-1 L(o,T;WlR) (————j Lo(r1),
vy -DeLorwiR) (2Y.2429.7¢ ) Lym)

(u-f, Bp-1 cy-1e LOO(O,T;Wzl(R))m |_2(0,T;W2 (R)) H:Rx(O,T),
0<c(xt)<L 0<m<(v(xt) 8(xt))<M <o, m,M =const

2.3 0yJeMae KOHTAKTTHIK Y3YJYYT® THEHIENe KEIreH Y3TYJITYKTYY
Oamrankel OeprinmTep MeHeH Komm macenmecu okynmyn yipeHyneT. MbiHaa
u3nenyydyy QyHkmusiap yOakbITTBIH OamTankbl MOMEHTHHIEC YEKCH3IUKTE ap
TYPAYY TOpenenaepre 33 O0onymar YeKTyy MICHIKIIKTUKKE 33 OONTrOH arbIMIIbIH
©3re4eITyTy OOJYIT aHIa COKKY TOJIKYHYHYH JKOKTYTY ACEMNTENET, 0.a. KOHTAKTTHIK
Y3YJYYAOH ChIpTKaphl, Oalka KyuTyy Y3YAYYHYH OOIyIy MyMKYH SMec.

Temenpaeryaei 6enruaoenopay KUpru3eomns:
O ={xi—0<x<0}, Qy={x:0<x<w), R=QuUQ,, II;=0Q;x(0t) =12,

F={(O,t)|0£t<T }, V=,0_1, o=upUuy—p, p=rpd,



MBIH/Ia X =0 — KOHTAKTTBIK Y3YJIYY CHI3BITHI.

(2.1) Temmemenep cucTeMachl Ta3[blH ap Oallka apajanMachbiHbIH
KOHTAKTTBIK Y3YJIYY ChI3BITBIHAH CHIPTKAphI KBIMMBLIBIH OasiHIANAT,

X =0 KOHTAKTTBIK Y3YJYY CBI3bITBIH/Ia TOMOHIOTY 10U IApTTap OPYH anaT

A06 v OC y ocC
u]=[6]=[c]= [G]{VE} :{;95} =[35} ~0, (x=0) (2.6)

MbiHza [f]= f(+0,t)—- f(~0,t) f - PyHKUMACHIHBIH CEKUPHIH .

X =0 yuypyHJa )KbUIMakai 6onros (2.2) 6amranks oOepuimmTepu X =0

0oroH yuypaa (2.6) mapTrapblH KaHaaTTaHIBIPBIIIAT jKaHa YeKCU3IUKTE (2.3)
YEeKTYY Ipeaenaepre 33.

(24) mana [y]=[p]=[f]=[]=0 (x=0). (2.7)
IapTTapbiH KaHaaTTaHIbIPrad w(x), f(x), o(x), y(x) —Kapmamubl
(GyHKUMSITAPBIH KUPTU3e0u3.

2.3- TEOPEMA. Aumanst (2.2) bawmankwsl bepuncendepu (2.3) wapmma-
PbIH  KaHaammauowvlpcolh  ocana  (Ug—f, vow -1, Gyp—1, coy—l)ewzl(Qi) (i=12)
boncyn.  g(p,c, @) ynkyuacel O3yHYH apeyMenmmepuHul Kaaiazanoail
KOMNAKMmMyy —auMazblHOa OH JHCAHA  Y32YAMYKCY3, a1l 9Mu @6 O0I0HYA
Jlunwwymun wapmotn kanaammanowvipcwin scana g(p,cl)=0 boacyn.

Anoa (2.1)-(2.3),(2.6) macenecunun yoaxeim 6Oownua «OymyHOow» («8

I/!QJIOM») JHCATIL3 IHCATINBLIAH2AH YeYUMU HCAUUAUM. HCAHA

(v —1)e Llo.rwde) % e L, (0.T: (), [%,%%J e Lo(TTjy )

(U-f,p0-1, cy—1)e LOO(O,T;Wzl(Qi ))m LZ(O,T;WZZ(Qi)) (i=12),

0<c(xt)<1 0<m<(v(xt), O(xt))<M <o, mM=const te[0,T] 5,.0m.

2.4 Oysaemae JIarpaHKIbIK KOOpAUHATTApJA Ta3lapAblH Peakius KbUIyydy
apajlalliMachblHBIH OUp YEHEMJYY arbiMblH OasHA004Yy KyOyiraH TeHIeMesep
yuyH KommmHun Macenecu HIMKTeHTeH:

0
av_éuzo, V:p_’
ot X Yo,
occC o (xy oc 0
e = —_ C ,
P ot ax[vaxj Pl
olu & ,uo”uj op 06
= £ - =kp? 2, 2.8
ot &x(vﬁx o X P o \Y/ (2.:8)
2
p020_2 [ﬁ@9j+ a2 [l_zgﬁj_pﬂ+ﬁ(ﬂj +5,%q.
ot Ox\ v X X\ VvV X X VIIX

bamrankel t =0 MOMEHTUH/IE YOUPOHYH OapIbIK MYHO310MeJIepy Oer-
THITYY:

ul_o=u’().0]_, =0°(%). p|_o =P’ (). c|;_g =c®(®), V|_y =1 X<, (2.9)
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Gonronmo ma 0<c(x)<1, (po’ u®, 6°, Co) — Y3IYITYKCY3, (pO,HO) — YeKTeNreH
byHKIHSIIAp jKaHa YeKCU3AUKTE YEKTYY Mpeaeaepre 33 O0mymar:

lim pO(x)=pr,  lim pO(x)=0,

X—>—00
lim u®(x)=u, lim u®(x)=u?, ud <ud,
X—>—00 X—>+00
lim 6°(x)=6P, lim 6°(x)=65, &2 =69, (2.10)
X—>—00 X—>+00
lim c°(x)=c?, lim c®(x)=c2, c, = cl.
X—>—00 X—>+00

Tomenmeryneii kacuerrepre 9> Ooiron  f(x), o(x), »(x) kapmamusi
GyHKUUSIIApBIH KUHUpeOus:

[f (0| <C <o, lim f()=u}, lim f(x)=u?,

f
0< f'(x)<C,, F(x)eW,(R), F'(x)e Li(R), F'(x)< Cayp°(x), e L2(R),
Ve°(x)
0<C,' <p(x)<C,, ‘I‘lm 0,X)p(x) =1, @' (x)eW;(R), (2.11)
1< y(x) <Cg <o, ) |‘|m co()y(X) =1, 7 (X)eWi(R).

P (x)<s f'(x), 0<s<1,

2.4 - TEOPEMA. Aiimanetr (2.9) 6awmanxe 6epuncendepu (2.10) orcana

MOMOHKY mapmmapdbl KaHaammaHdbzpbzmcz)ZH
0

Uo—f, Vo—1 Ghp—1 coy -1 eWs(R), p°(x)eL,(0;00), Zz 2(R),

a(p, c, @) — pyuryusCyL O Heana O3YHYH AP2YMEHMMEPUHUR KAANA2AHOAL

KOMNaKmmyy atimazvinoa yseyamykcys, anoan coiwxapvl (pO)”'? 6orwonua
Jlunwuymun wapmetn kanaammanowvipewin sicana g(o,c,1) =0 6oacym.
Anoa xaanacanmoaii yekmyy T, 0<T <oo Outiuxmukmueune 33 060120H
I1= RX(O,T) munxecunde (2.8), (2.9) macenenun oicaneviz orcarnviianean
yeyUMU AHCAULALim, HCand

3/2 3/2
(Vpo(u_f)’/oo (0 -2) \p P U v 0 oy CXJELoo(QT; L2(R),
12
[\Hoout’(po)3 &, Vpoct' Uxx» Cxx» poex' /f)()‘gxxje Lp(IT), TT=Rx(0,T),

0<c(x,t)<1, (v(xt), 8(xt))=m>0, (poz(x)é’(x,t), v(x,t)} <M <o, m,M =const 6orom.

YuyHuy Oanrta OKbUTyYJIYK OTKOpPYMIYY JKaHa WIICHIKIIK Ta3/blH
MarHUTTHUK jKaHa 3JIEKTPUK TajaalapIblH 3CENKe allbIHYyCy MEHEH YeKTea0ereH
ailmMakta OOJIrOH CTAallMOHAPJBIK 5SMeC Oup UYEHEeMAYY KbIMMbBUIBIHBIH
TEHJAEMeENepu KapaiaraH. Anpuopayk Oaanoonop ycyiny MeHeH Ol /[HbiH
OalTanKpl-YEKTUK MacelleJIepUHUH YOaKbpIT OOlOHYa «OYTYHO®W» («8 yenomy)
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Oup MaaHunyy deuwnumu — ganaiaeHan.  JKbUTyylnyK — ©TKepYMIYYJIYK
KOO PUIIMEHTH TYypakTyy OIIOHJOW 3J€ THITBI3ABIKTAH aHa TamIeparypajaaH
K63 KapaHJpl OOJITOH yuypJiap KapairaH. MpiHAaH Oalika Temmeparypa Y4yH
OUp TEKTYY dMEC YEKTUK MaceJesiep U3UJIICHI EH.

MarauTTiK 3JIEKTPOra3oIMHAMUKAHBIH TEHJIEMENEpP CUCTEMAChl MacCabIK
JarpaHXkablK KOOpAUHATTAp1a TOMOHKY10M KOPYHYILK® 33:

ov oOu 1
— —— =0, V=—,
ot O X Yo,
ou_ J(udu) dp_ eHaH+gE£, p=rg,
ot Ix\ v ax O X 0 O X \Y;
2 2
00 _ o [i(@,v)ﬂ@)_ Q+£(auj | ey (ﬁHj peyve2 9E
ot X VvV X OX V\dX Vv o X X
2 yH =2 [“H oH j (3.1)
ot 2 X VvV X
2E _ _pgfE
ot O X
byn xepme u, p,v, 6, p, H, E — TuHemenyy TYpIe bUIAAMIBIK, THITBI3IBIK,

CAJIBIIITHIPMA KOJIOM, TeMIeparypa, OachblM, MAarHUTTHUK KaHa dJIEKTPIUK
TaJIaaHbIH YBIHANYYIAPB 1, &, L, My, D, T KOADOUIIMEHTTEpH — OH TypaKTyyJap;
AO,v) — 4YeMpeHYH KBUIYYIYK OTKOPYMIAYYIYK KOY(PPHUIMEHTH — MaceJIeHHH
miapTTapblHa Kapamn KaHJauaslp Oup Oenrmwiyy OH (YHKIHS K€ TYpakTyy

YOHIYK.
3.1 6eqymae OTKOPYMIYY 3MEC AMDIIEKTPIUK aydaidanapra 33 OOJITrOH
Q={(x1):0<x<1 0<t<T} aWmarblHIarbl ra3JblH KbIMMbLIbl KOHYHAOTY Maceye

Kapayrat (A - OH TYpakTyy YOHIYK ).
Barranksl jkaHa YEKTHK IIApTTap TOMOHKY KOPYHYIITO OCpUIreH:

Ul_o =Uo(X), V_g=Vo(), 6_g=60(), El_q=Eo(x), H|_q=Ho(x).(32)
Oy xKepae (Ug, Vo, 6o, Eg. Ho) — Y3TYIATYKCY3 byHKUIHATIAD,
O<m0§(V0(X),90(X))S Mo <o, XeQ.

o0 o6
U, _o=Ul,=0 H[_o=H[_=0 Ixlecy IXliq -0
oE
E|x=0 =0, X 0 =0 )
X=

3.1 - TEOPEMA. Aiimanvi, A(6,v)=A=const >0, oxcana (3.2) 6awmankoi
bepuneenoepu HCeMuUdIIPIUK 0eyedIdN0e Y3YAMmyKCy3 QyHKYusiap 00JICYH:

(Vo, Uy, 6y, Hy, Ey )Gwzl(g)’
U (0)=Uy(1)=0, Hy(0)=Hy(1)=0, E(0)=E;(0)=0, Ej(x)=0.

Anoa kaanazanoaii uexkmyy T yuyn Q=02x(0,T) attmazvinoa (3.1) — (3.3)
MACeNeCUHUH JHCAI2bL3 HCANBLIAHSAH YeUUMU HCAUIAUN, HCAHA
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(1), E) el (0.T;Wo(2)), (v, w, 6. H, E; )e L(Q),
(u(t),8(t), H(t) )e L, (0,T;W,(£2)) N L(0,T;W2(£2)), Q=02x(0,T), 2=(0, 1),
oonom, JHcana v(x,t), H(x,t) — maxai oW, YeKmeneeH YHKYUAnap.

3.2, 0y1eM/16 e3rerysiMe XbUIYyJIyK 6TKOPYMIYYIYK KOd(PQPHUIIMEHTUHE 33
OOJITOH MArHUTTHK 3JEKTPOra30JMHAMHKAHBIH TEHIEMEJICPH YYYH UEKTHK
Macesie KapairaH, 0. a. teHmemenepamuH (3.1)- cucremachiHIa A- €3repMe

YOHTYK

3.2 - TEOPEMA. . Aumanwt (3.2) 6awmanxel Oepunuwmepu
MOMOHOO2Y OO HCHLIMAKAULLIK KACUemmepuHe 33 OOIVUICYH:

(Vo. Uy, 6h, Hy, By )€W21(9)1
U(0)=wy(1)=0, Hy(0)=Hy(1)=0, E;(0)=E;(0)=0, E;(x)20

HCAHA HCBLLYYIYK OMKOPYMOYYAYK KOIPOUUUeHmu yuyH moMOHKY wapmmap-
ObIH OUPU AMKAPBLICHIH

1) 4(6.v)=x¢0, 2) 2(8,v)=xv, z=const >0.
Anoa rxaanazanoaii vexmyy T yuyn Q=02x(0,T) aumazwinoa (3.1) — (3.3) mace-
JIECUHUH HCANCBL3 HCANBLIAHSAH YeUUMU HCAUATM HCana

(v(t), EQ) e L.(0.T;W,(2), (v, u. 6. H,, E el (Q),
(u(t), 8(t), H(t) )e Lo (0,T ;WL (2)) N (0, T;WA(2)), Q=02x(0,T), 2=(0, 1),
OpYVH anam. v(x,t), 8(x,t) — maxaii oy, uexmencen gynxyusanap.

3.3 0yJ6eMI® MarHUTTHK 3JICKTPOra30JdHAMHKAHBIH TECHICMEICPUHUH

(3.1) cucremachl yuyH OHMp TEKTYY 3MeC YeKTHK Macelie Kapaar.
Wznenyydy GyHKIUAIAp TOMOHKY YEKTHK IIAPTTTAP/Ibl KaHAATAH IBIPHIIIIAT:

12u ~17u _0E

o= == =H =H| .=0, E ,=— =0 (34
vV A X 0 V O X el |x=0 |x=1 |x:0 6Xx=0 ( )

Oly_o=200). 0|, =),
i) eWz(0,T), x(t)=my>0, #(0)=6() i=01.

3.3 - TEOPEMA. Aiimanwt (3.2) bawmanksl Oepuieenoepu memoHoocyooll
JHCHLIMAKALILIK Kacuemmepume 33 OOJIYULCYH!
(Vo. U, 6, Hy, Ep )eWS(£2), Ef(x)20.
Anoa rxaanazanoaii uekmyy T menen Q=02x(0,T) atmazoinoa (3.1) — (3.4) ma-

cenecunun (3.1) menodemenep cucmemacvin dcana bawmankel bepuneeHoepou
093pPIUK OAPObIK dHcepoe KAHAAMMAHObIPYYYY JHCANCbI3 HCAINBLIAHSAH Yeyumu
oHcauiaim, dHcana

(1), E(t) e L(0.T;W;(2)), (V. w. 6. H,, E )eL(Q),
(u(t),8(t), H(t) )e Lo (0. T;W, (£2)) N L, (0, T;W2(£2)), Q=2x(0,T), 2=(0, 1),
oonom, v(x,t), 8(x,t) — maxaii on, uexmenzen (pynxyusnap.

Ickepmyy. (3.2) Oamrankbl OEpWITCHIEPU JKaHA TOMOHKY UYEKTHK
HIapTTapsl KaHaaTTaHabIpyydy (3.1) TeHaemMenepArH cUcTeMachl YuyH Q=(0,1)
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aiiMarberHIa Aa OaImTankpl YeKTHK Macesie OMp MaaHMITYY YbITaphUIBIIIKA 3).
1. XKbu1yynyk arsiMbl OepuiITreH

oE
U|x:0=u|x:1=H|x=0:H|X=l=0’ E|X:0=5 O=O’
X=
A080 A00
- = t, _—— = t;
Vx| ot) T 5 | at)

6i(t)eW3(0,T), dot)<0, @(0)>0, =01 q§(t)+af(t)=0.
2. Temmeparypa y4yH Y4yH4y TYpAOrY LiapTrap OepuireH

oE
u|X:0:u|X:1:H|X:O:H|X:1:O’ E|X:O:—8X O:O,
X=
156 106
227  kalt =oplt), ==—"+k(t)o =-—o1(t),
v O o()<9X:0 ao(t) voax 1(t) o a1(t)

3.4- GyJIOMI® MAarHUTTHK DIEKTPOra3oAWHAMHUKAHBIH TEHAEMEIECPUHUH
(3.1) cucremach yuyn Komm mMacenecu Kapasar.
Mbumzna (Vg,Ug,8y,Hg,Eg) — y3ryrykeys, 0<m, <(v,,6,)<M, <o, xeR ommoH0#
5J1€ YEKCU3IUKTE YEKTYY IPEAENAEpre 33 00yaT;
lim uy(x)=0, lim E,(x)=0, lim Hy(x)=0,
X|—>00

|X| >0 | |X| >0
lim vy(x)=v,, =1, lim 6,(x)=6, =1. (3.5)
|| >0 |X| >0

3.4. -TEOPEMA. Aumanwt (3.2) 6awmankel 6epuncenoepu HeolIMaAKauiyy-
YK kacuemune 33 bonyucyn: (Vo —1Lug, 6y —1 Hy, Ey) eWzl(R) :
Anoa Kaanazamoatl yekmyy T, 0<T < OULUKMUKMYY
IT=Rx(0,T), R=(~00, ) murxecunde (3.1)-(3.2) acana (3.5) macerecunun
bepuncen meyoemenepou Hcana bAUmManKol WApmmapowvl 0IIPAUK OAPOLIK dHcep-
0e KaHaammauovlpeau HcaIebl3 HCAINbUIAHSAH YeUUMU HCAWUAUM, HCAHA

(v(t), EQ)e L OTWy(R),  (Vy, Up, 6, Hy, B )e L (1D),
(u(t), 6(t), H(t) )e L, (0,T;W5(R)) N L, (0, T;W2(R)),
IT=Rx(0,T), R=(~00, ),
V(X,t), H(X,t) — makati oy, YekmeneeH QyHkyusap, 6oaom.

Ackepmyy. (3.1) Tenmemenep cuctemachl yuyH (3.2), (3.5) Gamrranks

OepwMIIITepyd MEHEH aHbIKTalraH Kol Macenecu, XbUTyyayK 6TKOpYMIYYIyK
kod(puneHTn Temneparypagad A (9 ,\V ): ¥ @ e calbIIThIpMa KOJIOMJIOH

A (6’ ,V)z xV, y=const >0 ke3 kapaHbl O0JITOH yuypJiapjaa Jia Oup MaaHwIyy
YCUUJIET.
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KbIibIHTBIKTAP

byn nuccepranmusiiblk  MINTE Ta3 JAMHAMHKACHIHBIH CBI3BIKTYY HMeEC
TEeHJEMEJIEpU U3WIAEHIN. Ap TYPAYY MOJEIAMK MacelelepAruH Oup MaaHuIyy
YEYUJIUIL KOUTeY WIMKTEHIU.

W3unjgeHred TeHJIeMeNepaAuH CUCTeMallapbl ChI3BIKTYY 3MEC JKaHa Kypama
TUNIKE 73. Yuryra OaillaHelITyy ap OuUp KOHKPETTYY Macelere »ekede bIKMa
Kacoo 3apbUIAbIThl Maina Oonay. Herumsru keHyd TII0OaiabIK ampuopayK
0aar00I0p Ty KEATHPHUIT YbITApyyTa Oypyiay:

— OpTocyHIa XUMHUSJIBIK peakius Oodym oTyydy Ta3fgapiblH  OKH
KOMITOHEHTTYY apajiallMachlHbIH 4eKTelOereH aimakta Oup dYeHeMIyyY
CTaIlMOHAP/IBIK YMEC arbIMbIH OassHnoouy Kommm mMacenecuHuH U3Aenyydy
GyHKIMSIAp YEKCU3AUKTE ap TYPAYY Mpeaenaepre 33 OoyliKkaH ydypha
yOaKbIT 00IOHYA «OYTYHI0I» OUp MaaHWIYYy YSUMWIHIIN JATHIIICHTeH.

— KoOHTaKTTBIK Yy3ydayyre 53 OOJTOH ’KaHa YOUpPOHYH KO30HOKTYYIYTYH
ACemKe allyy MEHEH Ta3lapJblH YeKTelOereH aiimMakra OOJITOH
KbIUMBUIBIHBIH ~ KyOyilnyydy KaHa  KyOyn0oo4dy  TEHJEMEJIEPUHHUH
KaNMbUJIAHTaH YeYMMACPUHHH Kallalllbl )KaHa >KaJTbI3AbITbl JATHIIICHTeH.

— MWMnemk’K KaHa KbICBUIYYyYy Ta3[blH MArHUTTUK >KaHAa DJIEKTPIUK
TajaajapApl 3CENKEe ajlyy MEHEH uekTenOereH aiMakta OOJroH Oup
YEeHEMTYY CTalldOHApJIBIK 9SMeC KBIMMBUIBIH  OasHIO0Yy  YEKTHK
MacesenepauH yOakbIT OoroHYa «OyTYHIei» Oup MaaHWIYy YECUMIIUIIH
JTAJTATIICHTeH.

— OTKepyMIyY KaHa ©TKOPYMIYY SMeC ueK apanapra (WJICIIKIIK Ta3/IbIH
YCeKTEJINeH aliMak OOIOHYA arblll OTYYYCY), OIIOHAOW 3JI¢ TypakTyy jKaHa
©3repMe JKBUIYYIYK OTKOPYMIYYJIYK KodduiueHTuHe 33 O0ITOH, aHaaH
Oamika Oup TEKTyy sMmec (TemriepaTypa OOIOHYA) YEKTHK MaceleJepIuH
YEeKTEJITeH JKaHa YeKTel0ereH aiimakrapia «OyTyHIei» Oup MaaHwmiyy
YEUMJTUIITU TAJTAJIICHT EH.

— AnbiHraH 6apbIK KBIMBIHTHIKTAP YKaHbI OOJTYTI caHasarT.
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TokTopbaeB Aitbexk MamaganueBuutun 01.01.02 — «duddepennmangpik  TeHaemenep,
JUHAMHKAJIBIK CUCTEMaJap KaHa ONTHUMAJIBIK Oalkapyy» aaucTuru 0oroHYa (pu3rKa-MaTeMaThKa
WIMMJIEPUHUH KaHIUIAThl OKYMYIITYYJYK Japa)kacblH W3ACHUIN allyy Y4YH «["a3gapapin
peakius KbpUTyydy apajialiMachlHbIH TeHJemenepu ydyH Kolmum macenecMHHH 4YeUWJIHIIU
TEMaCBhIHIATbl TUCCEPTAIUSITBIK UIITHHE
PE3IOME

Aukbid ce3gep: Hoebe- CTOKCTYH TeHIOEMeNepH, bUIIAMIIBIK, THITBI3IBIK, TEMIIEPaTypa,
KOHIIEHTPAIHsI, MArHUTTHK Tajlaa, SJIEeKTPAUK Tajaa, )KaJlbUIaHTaH YeyrM, alpuopAyK 6aanoosop,
YEUUM/IMH JKaIlallbl, YeYUMINH JKaJTbI3IbITbI

HN3unneenyH oobekTn: OpTrocyHaa XUMHUSIBIK PEaKus OOy ©TYY4dY KM KOMIIOHEHTTYY
ra3jiap apajaliMachlHbIH 0.3. MarHUTTUK >KaHa 3JEKTPAMK Tajaajapibl 3CKe adyy MEHEH OOJIrOH
WICIIKIIK, JKbUIYYITYK OTKOpPYMIYY Ta3IblH CTAalMOHApIABIK 3Mec, OUp YeHeMIyY KbIHMBLIbIH
OassHI00uy ap TYPAYY MOAEIAED.

N3unneenyn mpeameru: [azmapipiH peakuus KbUIyydy apajialiMachlHbIH TEHIEMENIepPH
yuyH Ko MacenecrHrH jkaHa MarHUTTHK 3JIEKTPOTa30IMHAMHUKAHBIH TEHAEMENIEPU YUIYH YEKTHK
MaceJenepaIuH OMp MaaHUITYY YeUHITHIIH.

N3uingeenyH MakcaTbl: MIEMIKIAK KBICBUTYy4Yy ra3fgapAblH OMp YeHEMAYY KbIHMBUIBIHBIH
ap TYpAYY KblpAaannapiarbl MOJACIIMK TEHAEMENepH YUYyH YeKTUK jkaHa Komm macenenepuHuH
KannbUianrad yeanmaepuau (Co00IeBINH TaHJAIBIIN albIHTaH KIacCTaphbl YIYH) JKallalibl KaHa
KA BI3/bITbI XKOHYH/IOI'Y II100aJI/IbIK MaceJeepan Yeuyy..

N3naneenyH ycyaaapbl: AnpHopayk 0aaoosopAy KEJNTHPUI Yblrapyy >KaHa ajapiibl
CBI3BIKTYY 9MEC YEKTHUK MacesesIepIu U3UI166YH YCyIAapblHAa KOJIJOHYY.

M3un106HYyH MIMMHUH  KAHBIYBLIABITBI  KAHA  HA3APUATTBIK  MaaHWJIYYJYTY:
Juccepranusiia TOMOHAOTYA6H HETU3TH MITUMUI KbIMBIHTHIKTAP aJIBIHTaH:

— OprocyHIa XHMHUSUIBIK peakmus OOJdym OTyydy Ta3lapAblH OSKH KOMIIOHEHTTYY
apajalIMachIHBIH YEKTeJOereH aiiMakra Oup dYeHeMIyy CTAallMOHAPJABIK SMEC arbIMbIH
Oasanoouy Komm wmacenecuHuH u3Aenyydy QYHKOUsUIAp YEKCH3AUKTE ap TYPAYY
npenenaepre 73 OoNymkaH ydypaa — yOakeIT OowoH4Ya «OyTyHIeiW» Oup MaaHHIYY
YEUMITUIIN aTHIIICHTeH.

— KoOHTaKTTBIK y3ysyyre 33 OOJIroH aHa YeHPOHYH KO30HOKTYYJIYT'YH ICENKe alyy MEHEH
ra3fgapIbplH YeKTeJNOereH aiiMakTa OONTOH KBIMMBUIBIHBIH KyOynyydy jkaHa KyOysnOoouy
TEHICMEJIEPUHUH  JKANMbUIAHTaH  YEUYMMACPUHUH  JKAllallbl  JKaHa  JKAJITBI3IBITHI
JATTUIIICHT €H.

— MnemksdK KbICBUTYyydy Ta3AblH MAarHUTTHK JXKaHa SJEKTPAMUK TajlaalapAbl JCENKe anyy
MEHEH 4YeKTeNnOereH aimMakTa OONTroH Oup YEHEMIYy CTallMOHApIBIK SMEC KBbIHMBUIBIH
0astHI00Uy YEKTHK MacelleiepinH yOaKkbIT OOIOHYA «OYTYHIOI» OMp MaaHUIYy YECUHIIHILIN
JAITIIICHT eH.

— OTKepyMIyY ’KaHa ©TKOPYMIYY SMEC YeK apajiapra (MICIIKIIK Ta3[blH YEKTeIreH alMaK
OOlOHYa arbll  OTYYYCY), OLIOHJOW 3J€ TYpaKTyy J>KaHa ©3repMe KbUIYyJIyK
OTKOPYMAYYIYK Kod(hdHuuHeHTHHe 33 OonroH, aHmaH Oamka Oup TEKTyy dMmec
(Temrieparypa 0OrOHYA) YEKTHK MaceJeIepANH YEKTENTeH jKaHa YeKTelI0ereH aiiMakrap/a
«OyTYHAE» OMp MaaHWITYY YSUHMIIUIIN JAJTAIICHTEH.

—  AunprHraH 6apABIK KBIMBIHTHIKTAp KaHbI OOYI caHajar.

JluccepTanustHbIH )KBIHBIHTBIKTAPHI CHI3BIKTYY 9MEC TeHAEMeNep YIYH YeKTHK MaceselIepanH
Ha3apuUsATHIH/IA KOJIOHYIYII Taba anar.

N3un11660HYH NPAKTHKAJIBIK MaaHUCH. TUKEIEH — THKE KOJJAOHYIYIUTapJaH yjiaM KeJuIl
YbI'Yyydy Macejeliep OKyl YHpeHYIreH. JluccepTalsiHbIH SKbIMBIHTBIKTAPBIH CBI3BIKTYY 3MEC
TEHAEMEeNep YYYH UYEKTHK  MaceleJiepJuH  TEOpHUSIChIHAA  KOJJOHyyra >kaHa  raso-
TUIPOJMHAMUKAHBIH TEHIEMEJIEPUHUH YEYMMJEPUHUH CamaTThlK KaCUETTEPUH U3WII06/10,
OIIIOHJION 3JI€ WJICHIIKAAK Ta3/IbIH arbIMIApbIH CAaHIBIK W3WJIIO6 alTOPUTMICPUH HETHU3100 YIYH
naiiananyyra 60JoT.
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PE3IOME

auccepTanmoHHo — pabotel  TokropOaeBa  Alibeka MamananueBudya Ha — TEMY:
«Pa3pemmmocTts 3aaaun Komm 1uist ypaBHEHUN pearupyroe CMecu ra3oB» Ha COMCKaHUE
YYCHOM CTENeHU KaHauaaTa (pu3nko-MaTeMaTudeckux Hayk mo cneruaibHoctr 01.01.02 —
«Inddepennmanbapie ypaBHEHUS, JMHAMHYECKHE CUCTEMBI U OTITUMAJILHOE YIIPABIICHUE)»

Karwuessblie cioBa: YpasHeus HoBbe- CTOKCa, CKOPOCTh, INIOTHOCTH, TEMIIEPATYPA,
KOHIIEHTpallMsl, MAarHUTHOE TI0JIe, DJIEKTPUUECKOE MoJje, 0000IIEeHHOe pelIeHre, anpuop-
HBIE OLIEHKH, CYIIIECTBOBAHUE PELICHHUS, EAUHCTBEHHOCTh PEIICHUS

OO0beKT Hccae0BaHUA: PA3IMYHbIE MOJEIH, ONMHUCHIBAIOUINE HECTALMOHAPHOE, OJ1-
HOMEpPHOE TE€YEHHE JBYXKOMIIOHEHTHOM CMECH Ta30B, MEKY KOTOPBIMU MPOTEKAECT XUMHU-
YecKas peaklUMs U JBW)KEHUE BSI3KOrO TEIIONPOBOJHOIO ra3a ¢ y4e€TOM MarHUTHOTO U
BJIEKTPUUYECKOTO MOJIEH.

IIpeaMer ucciienoBanmsi: OAHO3HAYHAS pa3pelIMMOCTh 3aaa4 Komu s ypaBHEHUI
pearupyroilei cMecH razoB U KpaeBbIX 3aj/iay Il YpaBHEHUN MAarHUTHOM 3JIEKTPOra3ojiu-
HAMUKH.

Heab uccaenoBanmsi: llenpro auccepranuu sIBISETCS JOKA3aTENIbCTBO TI00ATBHBIX
TEOpEM CYIIECTBOBAHUSA U €IUHCTBEHHOCTH (Ui BbIOpaHHBIX KiaccoB CobomneBa) 06001IeH-
HBIX PELIECHNH KPaeBbIX 3a1a4 U 3aaad Komm ais ypaBHEHHI OTHOMEPHOTO JBHKECHHUSI BA3KOU
C)KMMaeMOH JKUJIKOCTH B PA3HBIX MOJICTbHBIX CUTYAIIHSIX.

MeToanka uccjaeaoBaHus BbrIBoa anipuOpHBIX OIIEHOK U HUCIOJIb30BAHUE UX B Me-
TOJAX UCCIEAOBAHUS HEIMHEMHBIX KPAEBbIX 3a/1ady.

Hayuynasi HOBM3HA U TeopeTUYecKas 3HAUYMMOCTD HccaeaoBanus: B quccepraunu
MIOJTY4Y€HBI CJIEIYIOIINE OCHOBHbBIE PE3YJIbTATHI:

- JlokazaHa oJTHO3HAYHAS Pa3pPEIIUMOCTh «B IIEIOM» M0 BpeMeHHu 3aaauu Koiu, onucel-
BalONICH OJIHOMEPHOE HECTAIMOHAPHOE TEUCHNE B HEOTPAHWICHHOW 00/TaCTH IBYXKOMITOHEHT-
HOM CMecCH Ta30B, MEXIy KOTOPBIMHU MPOTEKAET XUMHUYECKasl peakiius, Korjaa UCKoMble (yHK-
[IUM UMEIOT pa3HbIe Tpeesbl Ha OECKOHEYHOCTH

- Jloka3aHbl CyIIECTBOBaHUE U €AMHCTBEHHOCTh OOOOIIEHHOTO PEIIeHHs KpaeBbIX 3a1ad
JUTSL BBIPOXKJAIONINXST M HE BBIPOXKIAIOIMIUXCS YpaBHEHUH JBMKCHHUS B HEOTPAHUUICHHON
00J1aCTH ¢ KOHTAaKTHBIM Pa3pbIBOM U C YU€TOM MMOPUCTOCTH CPEIBI.

- JlokazaHa oJHO3HAYHAS PA3pEIIMMOCTh «B ILIEJIOM» MO BPEMEHHU KpPaeBBIX 3a1ad JUis
OJIHOMEPHBIX HECTAllMOHAPHBIX ABM)KCHUN B HEOTPAHMYEHHOH 00/IaCTH C)KUMAEMBIX U BS3KUX
ra3oB ¢ y4€TOM MarHUTHOTO U 3JIEKTPUIECKOTO TTOJICH.

- JlokazaHa oJHO3HAuUHAs Pa3pelIMMOCTh «B IIEJIOM» MO BPEMEHU 3aJaud B OTpaHUYCH-
HOW M HEOTPAaHUYCHHOU 00J1acTsAX, C HEMPOHUIIAEMBIMHU U TTPOHUTIAEMBIMU (TIPOTEKAHUE BSI3KO-
ro Tra3a CKBO3b OIPAaHUYCHHYIO 00JIaCTh) TPAHUIIAMHU, C TIOCTOSSHHBIM U TMIEpEeMEHHBIM K03 du-
[IUEHTaMH TETUIONPOBOJHOCTH W HEOAHOPOIHOM (TI0 TEMITepaType) TpaHNYHON 3aJauu.

-Bce pe3ynbTaThl SBISIOTCS HOBBIMHU.

-Teoperndeckast IEHHOCTHh paOOTHI ONPENENIETCSI HOBBIMU PE3YJIbTaTaMH O Pa3pelInMo-
CTH KPaeBbIX 3a/1a4 JJIsl CUCTEM HETMHEWHBIX ypaBHEHUN

IIpakTnyeckoe 3HaYeHHUE UCCIAeA0BaAHMsA. VccnenoBaHbl 3a/1a4u, KOTOPhIE BOSHUKA-
10T HETIOCPECTBEHHO W3 MPHJIOKEHUN. Pe3ynbTaThl quccepTaliiil MOTYT HATH MPUMEHEHUE B
TEOPUHU KPAEBBIX 3aJ1a4 JIJIl HEJIMHCWHBIX YPaBHEHUH U TEOPUHU PA3HOCTHBIX CXEM, a TAKKe JUIS
000CHOBaHHUS aITOPUTMOB YHCICHHOTO UCCIICIOBAHMSI TEUSHHUH BSI3KOTO ra3a.
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SUMMARY

Thesis on the topic: "Solvability of the Cauchy problem for equations of the re-
acting gas mixture" for the degree of candidate of physical and mathematical sciences,
specialty 01.01.02 - "Differential equations, dynamical systems and optimal control*

Key words: speed, density, temperature, Concentration, magnetic field, electric
field, generalized solution, A priori estimates, the existence of a solution, the uniqueness
of the solution.

The object of the study: various models describing the non-stationary, one-
dimensional flow of a two-component mixture of gases, between which a chemical re-
action and the motion of a viscous heat-conducting gas takes place, taking into account
the magnetic and electric fields.

The subject of the study: unique solvability of Cauchy problems for the equa-
tions of the reacting gas mixture and boundary value problems for the equations of
magnetic electrogasdynamics.

The aim of the thesis: is to prove global existence and uniqueness theorems for
generalized solutions of boundary value problems for one-dimensional equations of
magnetic electrogasdynamics and Cauchy problems for equations of one-dimensional
unsteady flow of a reacting gas mixture in different model situations.

Is reduced: to the conclusion of a priori estimates a using in the methods of in-
vertigating nontinear boundary value problems.

Scientific novelty and theoretical significance of the research: The following
main results were obtained in the thesis.

- Proved unique solvability of the Cauchy problems "in the large" in time de-
scribing the one-dimensional unsteady flow of a two-component mixture of gases be-
tween which a chemical reaction takes place in. Moreover, the unknown functions have
different limits at infinity. Degenerate and non-degenerate equations, motion with a
contact discontinuity, motion taking into account the porosity of the medium are inves-
tigated.

- Proved the unique solvability of the "boundary-value" "boundary-value™ prob-
lems in time describing the one-dimensional nonstationary motion of a viscous heat-
conducting gas with allowance for magnetic and electric fields. Problems with impene-
trable and permeable (flow of a viscous gas through a bounded region) with boundaries,
with a constant and variable coefficient of thermal conductivity, inhomogeneous bound-
ary-value problems (in terms of temperature) are investigated.

The theoretical results obtained are new.

The theoretical value of the work is determined by new results on the solvability
of boundary value problems and the further development of the technique for obtaining
a priori estimates for the Navier-Stokes equations for a compressible fluid.

The practical significance of the study. Problems that arise directly from appli-
cations are studied. The results of the thesis can find application in the theory of bound-
ary value problems for nonlinear equations and the theory of difference schemes, as
well as for justifying algorithms for numerical investigation of viscous gas flows.
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