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TemanbiH _akTyaaayyayry. ludbdepeHuuanaplik TeHIeMeIepaAuH Oup
O6JYMYH - aKTyaJAyyJIyry Kel caHAaraH KOJJOHYIYIITapbl MEHEH IIapTTaliraH
TyTall 4eipesiep MEXaHUKACBIHbIH YEKTHUK Macelienepu Ty3ymeT. Hazapuarrsik
KO3 KapallTa ajblll KaparaHjaa TyTalll Yeupesep MEXaHUKAChIHbIH TEHIEMEJIEpU
WITEPTEH 3JI€ MaceleIepANH KOIIYII ©3reUelIyKTopY KaHa 340pYyHe MYHO3YY
OOJITOH dYedyy yCyJaaapbl MEHEH KOeHYIAy Oypaypyn keiareH. O3OMuawu
KOJIIOHYYHYH HETM3WHJI€ CaHJBIK YCYJAapJblH bUIaMJan ©HYTYHIY - a3bIPKBI
yOakTa MEXaHWKAaHBIH MOJCIJICPUH OKYIl YHpOHYYr® Kaparta HETH3TH
CTUMYJIIAPIBIH OMpH OOJTYT 3CETTENET.

KbIiiMBUITYYy CYIOKTYKTap/la *aHa razapia 0oJqymn eTyydy MpolecCTepAruH
MaTeMaTUKaIbIK  OasHjanbimbl  HaBbe-CTOKCTYH TEHAEMENEpPUH  YEedYyyre
KEJITUPWIIET. byl TeHJIeMeNnep ChI3bIKTYy 3MEC, ONIOHAYKTaH allapJbl Y€UYYHYH
OWp KbliiJla BUIAHBIKTYY KOJy OOMYI, a3bIpKbl YOakTa, CaHIBIK YCyJaap
scenrener. HaBpe-CTOKCTYH TEHIEMENepH YUYH CaHABIK YCYJIIapAbl TaJaarl
UIITEN YbITYy TMPUKIAIIBIK JKaHAa Ha3apUATTBIK YOH OaallyyiaykKka 99.
OddexTuBayy caHAbIK aITOPUTMIEPAU TYPry3yy YUYH, YEKTHK MaceleJepIuH
YEUWIHIINHE KapaTa MaTeMaTUKAJIBIK THIKbIP aHAJIN3 )KYPIrY3YY 3aphLIL.

AHJIaH CBIPTKAphl, MEXaHUKAHbIH MpoOJeManapblH HW3WJJACTeH YyuypJa
y4ypoouy MaceJiesep o3 ajiblH4a WIMMHM jKaHa IPAKTUKAJIBIK KbI3BITYYHY ITaiaa
KbLJIAT, aHTKEHU ajapJiblH Yeuniauiu TuddepeHunaiiblk TeHIEeMEeIepInH KaHa
allbIpMalIblK CXEeMalapJblH Ha3apUsATHIHBIH aHAaH apbl OHYTYYCY MEHEH
OallaHBIIIKaH.

Haspe-CtokcTyH TEHIAEMEJICPUH OKYII YUpPOHYYTO KOIITOIOH
OKMYIUTYYJIAPABIH SMIE€KTEPU apHaJIraH. Mmemki3k ra3faplH TEHIEMENIEpU YUYH
YEKTUK MaceJeepuH KOPPEKTTYYJIYry OOoHYa W3WIeeNepayH KEeHUpPHU
oasamamacel C. H.AntonueBnun “KpaeBble 3a1aud MEXaHHKH HEOJHOPHBIX
KUIKOCTEN” MOHOTpaduUaChIHIA KEeNTUPWIreH. UYUeKTUK wmacenenepan OKyM
yipenyyre JIxx. CeppUHANH 3MIeru HETU3 CaJiFaH, aHJa YEKTHK MaceJeIepanH
HETW3rH KOIONMYyIITaphl (POpMYyJIHMpPOBKAJIAHTAH JKaHA KAITBI3JIBIK TEOopeMaliaphbl
XKbUIMaKkal QyHKUIUAIApAbIH KiacceiHaa pamwinaeHred. k. Homyra Kommm
MaceJIECUHUH YOakKbIT OOIOHYA «KUYHMHE» apalibIKTa KJIACCHUKAJIBIK YEYUMUHUH
JKalllalibl )KOHYHIer'y TeopeMa TaaHAbIK. bup Kblitna Oamikaya biIkMa MEHEH aHbIH
KblbIHTEITBL H. Wrasnei, A.M. Boneneprtun xana C.M. Xyasenun
OMIEKTEPUHJIEC KaWTAJlaHTaH jKaHa KaJlbUIaHTaH. Apayiall 4YEeKTHUK Macesenep
YUYYH YEUMMUH JKAIllAlllbIHBIH JKaHa KaJTbI3JAbITBIHBIH JOKAIABIK TEOpEMaaphl
B. A. CononnukoB, A. Tanu TapaObIHAH JATWIICHTEH.

DJIeKTpora3ofMHaMuKaHbIH kannel Macenenepu W.I1. Bepemarunaua, B.1.
JlesutoBayn, I'.3. Mup3zabeksuapia, M.M. Tlamuuanun , A.b. Bataxunaun, B.A.
['paboBckuiinun, B.A. Jluxrepaun, B.U. [ynerunnun , FO.C. bopTHUKOBIYH,
H.b. PyGammoByH SMrekTepuHe KapairaH.

OI'’l =Bl OasHAOOYY OHMp UYEHEMIYY TEHAEMEICPANH YCUWIUIIA —
MarHUTTUK Tajlaa KoK OoyroH yuypaarsl arbiM H. daiizynun TapaGblHaH >Kajmbl
yuyp Y4YH OapOTpONTYK KbIMMBLI OOJITOH Ke3/1€, YOHPe e xKe OH MOHIO0P K€ TepC




HMOHJIOp OOJITOH yYypAa jKaHa WICHIKIIK JKbUTYYIyK OTKOPYMIYY Tra3 ydypy
kapanrad. DU JIHbIH cTallMOHApABIK 3MEC MACEJIECHHUH YEYMMHUH CTaOWIIjeNI-
TUPYY WICHIKIIK JKBUIYYyIyK eTkepymayy Tra3 yuypyHaa H.T. KombuioBa
TapaObIHAH OKYT YHPOHYJITOH.

M3uneeHyH 00bEeKTH »KaHa mnpeaMeTH. Jluccepranmsana ra3gapibiH,
OPTOCYHJIa XHMHSUIBIK ~ peakmust OOJym  oTyydy OJKH  KOMIIOHEHTTYY
apaJlalMachlHbIH (KO30HOKTYY jKaHa KO30HOKTYY 3Mec dYeupene, KyOyrmyydy
KaHa KyOyimyydy sMec TeHIeMeJep YYYH), OIMIOHIOW 3Ji€ MJICIIKIIK JKBUIYYIIYK
OTKOPYMAYY Ta37bIH MATHUTTUK >KaHA DJIEKTPIAUK TajaajapIblH CKE aJIbIHBIIIBI
MEHEH OOJITOH CTAIlMOHAPJIBIK dMEC OWMp YEHEMAYY KBIHMBUIBIH OasHI004y ap
TYPIYY MOAEIIEP U3UIIICHET.

Kapanyydyy MomennepauH MaTEeMaTUKAIBIK —HW3WIAECHUINTEPU HKEKeue
TyyHAylyy auddepeHunanablk TEeHIEMEIepInH Ha3apUsSThIHBIH Oup OelyryH
Ty36T. JluccepTalusiHblH OOBEKTHUH KIACCHUKAIBIK SMEC THUIITETH TEeHJAEMeIep
TY3ymeT. byl skepieru Tyram 4eipeHYH MEXaHUKACBIHBIH M3WJIJICHUI >KaTKaH
MOJICNIJIEPH, KBIMMBUIIBIH TEHJAEMEIEPH MEHEH KaTap KOllymMua «Oup TEeKTYY
AMECTHUK MapaMeTpIIePUHUHY (THITBI3BIK, TEMIIEpATypa, KOHIICHTPALUsI, MarHUT-
TUK TaJlAAHbIH YbIHAIYYCY, JJCKTPAUK TAJAaHbIH YBIHAYYCY) aHBIKTaMaJapbIH
Kapooro Tyypa KeJIuIIn MEHeH MyHe3ayy. Hatelikana KiracCHKaIbIK TUIITSPANH
OupuHE J1a TaaHJAbIK OOJIOOTOH  TEHJEMEJIEPIUH  CTaHIAPTTBIK  IMEC
CUCTeMaapbiH anadb3. byn M3WIeHUN KaTKaH TEHACMENEpP CHCTeMaIapbIHBIH
MaTEeMaTHUKAJIBIK ©3TeUeNIYTY - ChI3BIKTYY dMeC 00IyyCcy MEHEH KaTap, ajl CUCTe-
Majap Kypama tunte. OMOHIyKTaH ap OUp KOHKPETTYY CHUCTeMa YUyH ©3YHO TH-
CHICNTYY W3WINee YCYJIy WIITCIMHUI YbITHUIAT, aHTKCHW all Typraid Kypama
TUIITETH CHI3BIKTYY TEHAEMEJIEPANH Kbl HA3APHUATHI AT SKETUILIIIPIIUK TOIYK
OHYKKOH dMecC. AUPbIM MOJIETIEPIMH 63YHO raHa MYHO3YY OOJTOH Karaaiiapsl
- YEKTHK MacejeliepAu 4Yedyy YYYH amnpupopayK Oaalioosiopfy ajraH ydypia
KOPYHOT.

N3un11060HYH MakcaThl skaHa macesejepu. JluccepTausiHbIH MaKCaThl
OOJyN WJCMIKIIK KBICHUIYUYy Ta3Jap/blH YeKTeJOereH aiMakta Oup 4deHeMIyyY
CTAI[MOHAPJIBIK SMEC KBIMMBUIBIHBIH ap TYPAYY KbIpAaaigapaarkl MOJEIIUK
TEHIEMEJICpH YYYH YEK apaliblk jkaHa Komm MacenenepuHHUH KalmblIaHTaH
YCUMMICPUHUH JKalllalllbIH JKaHa JKaJTBI3IbITBIH JATAIIA66 OO0yl ACENTENCT.

M3u1160HYH _yCyayaapbl. Anpropayk 0aanaoonopay KEITHPHUI YbITapyy
JKaHa aJlapAbl ChI3BIKTYY dMEC YEKTHK Maceselepau M3WIIe0HYH yCyJaapbiHaa
KOJIZIOHYY.

AJIBIHTAH _KBIMBIHTBIKTAPABLIH _WJIMMHH_KaHbLIBITBI. Jluccepranmsaa
TOMOHJIOTYI0M HETU3TU KBIMBIHTHIKTAP AJIBIH/IbI

— OpTocyHIa XUMHUSJIBIK peakiusi Oodym eTyydy Ta3faplblH  OKH
KOMITOHEHTTYY apajlalliMachblHbIH YEKTEIOereH aiWMakTa Oup YeHEeMIyY
CTAIMOHAPJBIK HOMEC arbIMbIH OasHmoouy Kommmm wmacenecuHuH u3IeTyydy
GyHKIUSIIAp YeKCU3IMKTE ap TYPAYY Mpeaenaepre 33 OOMyKaH yuyyp/ia yOaKbIT
O0r0HYA «OYTYHAOW» OUp MAaaHWUITYY YSUMIIUIIH JaTHIICHTeH.




— KoHTaKkTTBIK Yy3ydayyre 53 OOJIOH ’KaHa YOUpeHYH KO30HOKTYYJIYTYH
ACENKE allyy MEHEH Tra3lapJblH 4YeKTesnOereH aiiMakTta OOJroH KbIWMBUIBIHBIH
KyOynyyuy kaHa KyOyJ00oouy TEHIEMEJIEPUHUH >KAJIbUIAHTAH YE€YUMACPUHUH
JKaIalibl )KaHa >KalTbI3IbITbl JAIUIIICHT EH.

— WMnemk’K »KaHa KbICBUIYy4Yy Ta3[blH MAarHUTTUK >KaHAa DJIEKTPIUK
Tajaanap/pl 3CENKe ajgyy MEHEH ueKTenOereH aiimakrta OONroH Oup YeHEMAYY
CTAllMOHAPJIBIK AMEC KBIMMBUIBIH OasHAO0YY YEKTHUK MacelelepArH YOaKbIT
OOrOHYA «OYTYHAEI» OMp MaaHWUITYY YEUMIIUIIH JTaJIUIICHIEH.

— OTKepyMIYY aHa ©TKepYMIYY AdMeEC 4YeK apayapra (MJCIIK3dK Ta3/blH
YEeKTEJTeH aiiMak 0O0FOHYA arbIll OTYYYCY), OIIOHION AJ1€ TypaKTyy jKaHa ©3ropMe
KBUTYYJTYK OTKOPYMAYYIYK KoddduimeHTuHe 33 O0NroH, anmaH Oamka Oup
TEKTYy »Mec (Temmeparypa OOIOHYA) UYEKTHK MacelelepIuH YEeKTeNTreH j>KaHa
yeKkTeaoereH aiMakTapaa «OyTYHIIe» Oup MaaHWIYY YSUMIIHIIN JATUIIICHIeH.

— AunbIHraH 6apbIK KBIMBIHTHIKTAP YKaHbI OOyl caHasaT.

AJIBIHTaH Kbl IHTBIKTAP/IbIH HA3APUATTBIK KAHA MPAKTHKAJBIK Ma-
AHWIYYJIYIY.

OMrek HazapusITTBIK MYHO3Te 73. THKelIeH — THKE KOJJAOHYJIyIITap/laH
yJIaM KeJUIl YbITYy4yy Macesenep oKyn yhpenyireH. XKekede TyyHaynyy nudde-
PEHIMAABIK TCHJIEMENEep CUCTEMACHIHBIH JKaHbI KJIACCTapbIHA KENTHUPUIYYUY TY-
Tall 4YeHpesIep MEeXaHUKACBIHBIH MaaHWUJIYYy MacelelIepUHUH KOIOIYIy OepriireH
KaHa W3WIICHTeH. J[MccepTalusHbIH JKBIMBIHTHIKTAPBIH CHI3BIKTYY SMEC TEHJIe-
MeJnep YYYH UYEKTHK MacemeNepAnH TEOpPHUSCHIHIA KOJJOHYIyra jkKaHa ras-
THIPOJMHAMHUKAHBIH TEHIECMEICPUHUH YCUUMIICPUHUH CaIaTThIK KaCHUETTCPUH
U3UJII06]10, OLIOH IO 3JIe WJICIIKIIK Ta3/IblH arbIMAApPhIH CAHIBIK U306 ajro-
PUTMCPUH HETU3/106 YUYH Maigananyyra 0oJoT.

Koprooro ajbiHbII YbITbLIYYYY HETHU3TH sKALIARIAD:

—OpTocyHa XUMHSUIBIK —peakuus OoJlym eTyydy Tra3lapAblH JKHU
KOMITOHEHTTYY apajlalliMachlHbIH 4YeKTenOereH aiWMakTa Oup UYEeHEeMIyY
CTAI[MOHAPJIBIK AMEC arbIMbIH OasHmoouy Ko wmacenecuHUH U3IeTyydy
byHKIUSIIap YEKCU3AUKTE ap TYPAYY Hpenesaepre 33 OoMylKaH yaypaa yOaKsIT
O0r0HYa «OYTYHAOW» OUp MAaaHWUITYY YCUMIIUIITUH JTauiiee.

—KoHTakTTBIK y3yayyre 23 OONroH »aHa YOUPOHYH KO30HOKTYYIYTYH
ACEerKe ajayy MEHEH Tra3JapJiblH 4YeKTeJOereH aiimMakTa OOJITOH KbIMMBLIBIHBIH
KyOyinyydy jkaHa KyOyJn0ooudy TEHJAEMEJICPUHHUH >KaJIbUIaHTaH YeYUMIESPUHUH
YKAIIaIIbIH YKaHa KaJTBI3ABITBIH TaTHIII00.

—Wemk33K jkaHa KbBICBUTYYdy Ta3JblH MArHUTTHK JKaHa »JJICKTPIANK
Tajaanapbl 3CENKEe alyy MEHEH YEeKTeNOereH aiMakTta OOJIrOH Oup YeHEeMIyy
CTAIMOHAPJIBIK SMEC KBIMMBUIBIH OasHI00Yy YEKTHK MaceseleparuH YOaKbIT
O0roHYa «OYTYHAOW» OMp MAaaHUITYY YSUUITUIITNH JaTUIII00.

—OTKOPYMIYY KaHa OTKOPYMIYY AMeEC 4eK apamapra (MJICIIKIIK Ta3/IbiH
YEeKTEJreH aiiMak 0O0FOHYA arbIll OTYYYCY), OIIOHION 3J1€ TypaKTyy jKaHa e3repMe
KBUTYYITYK OTKOPYMAYYIYK KoddduimeHTuHe 33 O0NroH, aHmaH Oamika Oup




TEKTYy »Mec (Temmeparypa OOIOHYA) YEKTHK MacelelepJuH YEeKTeNreH j>KaHa
yeKkTeaoereH aiMakTapja «OyTYHIei» Oup MaaHWIyy YCUWIHMILINH JaIUIIIee.

NmTud_anpodamuschbl. /[uccepranusiHbig KblibIHTHIKTaphl JK.banacarsia
arbiHgarsl Kelprei3 ynyrryk yHuBepcuteTuHuH (bumikek mi.) “Iuddepentman-
JBIK TeHaemenep” kadeApachlHbIH CeMHUHapiapbiHaa, «Kekeue TyyHAaylapaarsl
teraemenep» cemuHapbiHaa (Om mr., OmMY, 2011-2016 - xK.), )KETEKIHUCH -
b.-m.u.a., mpodeccop A. Comyes; XKOXnop apansik «/Iuddeper muanmbik
TEHJEMEJIEp Ha3apUSTHIHBIH aKTyaJayy mpoOiieManapbl» WINMHA CEMHUHApPBIHIA,
KeTekuucH - §.-M.u.1., mpodeccop wieH kop. K. AnpimkynoB (Omr. m. OmMY,
2011-2016 - xok.); auddepeHIMAIIBIK TeHAeMenep OOHYAa CeMUHapa,
xetekuncH - ¢.-m.u. 1., npodeccop K.C. AnpibaeB (JKaman-Aban mr., ) KAMY.
2011-2016 — x>k.) OasH anraH >kaHa TaJKyyJIaHTaH.

JluccepTallusiHBIH  KBIMBIHTBIKTAPBl TOMOHKY KOH(EpeHIHsuiapaa Ja

OMIITUPUJIITCH:

— JcenTee jkaHa WHGOPMAIMSUIBIK TeXHOJOrHsuiap OoroHua Poccusuiblk —
Kazaxcranapik sxymymray Tainansia VI kenemmecunae (Anmarsr 1., 2009-x.),

— TYPK TWIAYY MaMJIEKETTEpIUH TYHHOIYK MareMaTUKalblk kooMmyHYH |l
koHrpeccune (Aamarsi 1i.,2009-x.);

— Il D1 apanbik «ACUMITOTHYECKHUE, TOMOJOTHYECKUE M KOMIIBIOTEPHBIE
METOJIbl B MaTeMaTuke» KoHpepennuscbinaa (blcerik-Ken, 2010 - x.);

— TYPK TWIAYY MamJICKETTEPAUH AYWHOIYK MareMaTHUKaJIbIK KOOMyHYH IV
koHrpeccune (baky mr., 2011-x.);

—  «DyHKIMOHAJBHBIA AHAJIN3 U €T0 MPUIIOKEHUS» DI apajiblKk UJIMMHUN KOH-
depennusceinaa (Acrana ., 2012-x.);

—  aHaiM3 ’KaHa KOJJIOHMO MaTemaruhka OOIOHYa y4yHUYy DI apayiblk KoH(e-
pennusaa (Anvara mr., 2016-x.);

— «MHadopMannoHHbIE TEXHOJOTUU M MaTeMaT-€ MOJEIHMPOBAHHE B HayKe,
TEXHUKE U 00pa3oBaHum» T apajbik KoHdepeHuusaceinaa (burkek m1.,2016 -x.).

JduccepTanisiibIH_TeMachl 0010HYA Nyoankaumsaap. JlucceprauusiHbia
HETH3TH KBIMBIHTHIKTAPHI [1] - [15] aMrekTepun e skapbisiaHTraH.

BuprejienikeH 3MreKTepaeru kapaTMaHIbIH JKeKe CcaJbIMbl. bupre-
nemkeH [1] — [3], [5], [6], [8] — [15] sMrekrepunae UaMMUl KETEKIUTe Macee-
JICPJIMH KOIOJYITY aHa ajlapJIblH TaJKyYyIaHBIIIbI TAaaHIBIK, ajl SMU JTUCCEpTaHTa
— YEUHMMJICPIMH JKAIIalTbl JKaHa JKaJTBI3IbITBl TEOPEMaIaPbIHBIH JaIMIIICHHUIIIH,
anpUOPAYK 0aaI00IOPAYH KEATHPHUIIUIT YbITaPBLIBIIIBI TAAH IBIK.

NiuTuH_TYy3yJaymy skaHa kKeJiemy. Jluccepramus KupuimyyaeH, y4 Oarr-
TaH, ceru3 OeNyMIeH, KOpyTyHAyAaH, 112 aranpluTsl KapMarn TypraH agaOusiT-
Tap/AblH TU3MECHUHEH Typar. beryMaepayH HOMEpICHHIIIN- KU MaaHUJIYY CaHIap
apKbpUTyy, OMpUHYM caH OanThlH HOMEPUH, IKUHYUCU — OOIYMIYH HOMEpPUH
kKepcetyn Typar. opmynanapapl, aHbIKTaMalap/Ibl, IEMMaJap/ibl )KaHa TeopemMa-
Japabl HOMEpJIee Y4 MaaHWIYy CaHAap apKbUIyy >KYPry3yiareH. TeKCTTHH
kenemy 134 Ger.




Ce3 asreiHaa ¢.-M.u.1., mpodeccop J.A. MckenaepoBara 6up Hede KbLIIAp
apaJIbITBIHAA KOPCOTKOH JKapJaMbl KaHa KOJJIOOCY YYYH bIpaa3blYbLIbITBIMIBI
oM IUpeM.

NTuH KbIcKaYa Ma3MyyHY.

Kupumryyne usmiieenyH OarbIThlH TaHAOO HETU3AENITEH, UIITHH HETU3TH
MakcaThl >KaHa MacelleJiepy, WINMHA >KaHBIYBUIABITE (OPMYIHMpPOBKATAHTaH.
NimTvH winMui jkaHa TPaKTUKAJIbIK MaaHWUIYYIYTY, U3WIAOOHYH YCYIy, JHC-
CepTaLMSIHBIH alpo0alusChl, CTPYKTYpachl xKaHa KOJIOMY KOPCOTYTOH.

bupunun OGanTa JUCCEpTALMSUIBIK MINTHH TeMachl OOOHYA KAKbIH
HIMTeKTEpAUH OasiHaMackl OepuieT

OkuHYM Oan raziapAblH, OPTOCYHJA XUMHUSIIBIK peakiusi OOMyrn eTyydy
KOIl KOMIIOHEHTTYY apasialliMachiHbIH 4YeKTenOereH aiimakta OodroH Oup de-
HEMJIYY CTallMOHAPAbIK 3MEC KbIMMBUIBIHBIH TEHACMEIECPUHUH YbITapbLIbIIIbIHA
apHaJICaH.

2.1 Oysiemae mMaccaiblK JarpamkablK KOOpAWHATTApAA PEAKIUS KbUTyydy
ra3/iap/iblH apajaliMachblHbIH arbIMbIH OasHI00YY TEHJEMEJIEPIUH CHUCTEMAaChI
Kapajar:

ov_ou_, ,_1
ot ox o’
ge_2[x2¢C | ¢y,
ot ox\ vox
o”u:é’(ﬁo”uj_ﬁ(rg} (2.1)
ot Ix\voax O X \Y}
2
0”6: o ﬁﬁ@ N o Qgé’c _rgﬁquﬁ(é’uj +S¢q.
ot Ix\ v gx X\ v X Vax vidx

byn xepne p,u,6,v,c — THEWENYY TYPA® apajalliMaHbIH THIIbI3bITbI, bULIAM-
JBITBI, TEMIIEPATYpachl, KOMIIOHEHTTEPAHWH CajbIIIThIpMa KOJOMY, MAacCCaJbIK
KOHLIEHTPALMACH — MEUKMHIUK X, X € R =(—o0;0) kaHa t, te[0,T] 0<T <o yba-
KBITTaH KO3 KapaHbl OOJTOH U3Nenyyuy QyHKIUSANIap; y, i A1, 4o, r, § — OH Ty-

pakTyyap.
bamrranksl
Ul_g =Uo(X), €,y =60(X), ¢|,_y=co(X), V|;_o=Vo(X), (2.2)

IAPTTApbIH AHBIKTATAH Uy, 04, ¢p, Vo (PYHKIUANAPH OENTMITYY KaHa y3IYJITYKCY3
fien 6oMKONI0HOT, kaHa 0< Co(X)<1, vo(x),8y(x) - Takaii OH, YeKTesreH *kaHa
YeKCH3IMKTE ap TYPAYY YEKTYY Ipeenaepre 33 60myydy GpyHKIMsIap:
lim ug(x)=uj, lim ug(x)=ud, u}<ud,
X—>-+00

X—>—00
lim vo(x)=vg, lim vo(x)=v3, v §=v3, (2.3)
X —>—00 X—>+00
lim co(x)zcé, lim Co(X)=C§, c%;tctz),
X—>—00 X—>—+00



lim 6y(x)=65, lim 6,(x)=68, 6 =65.
X —>—00 X—>—+00

2.1-TEOPEMA. Aumanvt (2.2) 6awmankel depurcendep (2.3) uexmux
wapmmapwvin dcana (U, — T, vy =1, 6,p—1, ¢,y —1) eW, (R) wapmmapwin kana-
ammanowvipcoin.Ouiondotl sne g(p,c,ph) QyHKYUACHl O3yHYH apeyMenmmepunun
Kaanazanoat KOMNAKmmyy aumacblHOa OH JHCAHA Y32YAMYKCy3 OOACYH, AHOAH
coipmrapot (p0)'? 6oonua Jlunwuymun wapmet xcana g(p,cl)=0 opyn aiceln.

Anoa rxaanaeamoai T, 0<T <o uexkmyy Ouuukmucune 33 0OO0J2OH
I=Rx(0,T) munxecunoe (2.1), (2.2) macenecunurn Hcanzol3 HCAINbUIAHSAH YUl

MU J/CCZWCZ?ZWZ, Hcana

v -DeLlrwi®) (20582028 e L),
(u-f, Bp—1 cy—1)eL, (0,7 (R) L, (0, 7;W2(R))
0<c(x,t)<1, 0<m<(v(xt), B(x,t)<M <o, m,M = constéorom.
Muoinoa w(x), f(x), o(x), (x) — memendecyoeii xacuemmepee 33 60120mH

KauHoauowip oup sxHcapoamusl QyHKYUusLap:
0<Cit<y(x)<Cy, b vo()w(x)=1  y'(x)eW3(R),
X|—>00

[f()|<Cp <o, lim f(x)=ug, lim f(x)=u§,
0< f'(x)<Cz, f'(x)eWs(R), f'(x)eLy(R), (2.4)

0<Cil<p(x)<Cy, Jim 6 (9p (00 =1. ¢'(x)eW3(R) |

1<y(X)<Cgs <o, lim co()y(x) =1, 7' (x)eWs(R).

‘X‘—)oo
@ (X)P <5 t'(x), (V)P <5 f'(x) 0<s&<Ll.

Mvinoati yHKYUAIApPObIH dHcauauiblh meKulepyy KulilblH dmec. Yuiyn owcepoe,
JHCaAHaA MBIHOAH apbl 0a C; - KAHOAUObIp OUp OH Mypakmyyuap.

Bbyn sxaHa KUWMHKY TeopeMallapAblH JaIWIIeeCcy TOMOHKY cxema OOroHYa
KYPTY3YJIOT: a) TI00aIbIK apUuoOPAyK 0aaio0JIOp KEITHPUIIUI YbITaphUIaT, aH-
naoH C, C;, N;, K, TypakTyynapsl MaceJIeHHH OEpHITeHIEPUHEH KaHa yOaKbI-
TThiH 1, 0<T <oo apaibirblHaH raHa Ke3 KapaHAbl OOJIOT, OUPOK JIOKAJIBIK
YEUNMJIMH >Kalllo0 apasibIThIHAH KO3 KapaHabl OOJOOUT; 0) YEeUUM/IUH KaIllalllbl-
HBIH JIOKQJIJIBIK T€OPEMAaChl TATUJIICHET; B) aJbIHTaH II100aJIBIK anpHOpAyK Oaa-
JIOOJIOPAYH HETU3UHJIE JIOKAIJIBIK Y€YHM yOaKBITTHIH OYTKYI [O,T], 0<T <
apaJIbITbIHA YJIAHTBHUIAT; T') YSYUMINH JKaJITbI3ABITBI JATHIIICHET.

2.2 0YyJ16M10 KO30HOKTYY 46HUpeae peakiius KbUIyydy Ta3faapAblH apaiall-
MaChIHBIH arbIMBIH OasHI0O0YY TEHJEMEJCPANH CUCTEMAcChl MacCallbIK JiarpaH-
XKIBIK KOOpJAWHATTAp/1a Kapasar:



ov_ou_o 1
ot ox o’
ﬁzﬁ(gﬁj_cg,
ot Ix\ Vv X

u 2 ( udu o o a
= = — r— |—AB(x)ul u, 2.5
ot o”x(vﬁxj a”x( vj ﬂ()H (2:5)
2

00 _ 0o (/11(9)59)+ o (ﬂz(@)eﬁCj_rgﬂ_i_ﬁ(ﬂJ iscq.

ot OX vV X o X \Y o X VJox Vv adX

Byn xepae SB(x) — eTkepyMayyiyk Kod(GHIMEHTH — Y3IYIATYKCY3, TEPC IMEC,
YeKTeIreH (pyHKIHs )KaHa j Axdx<C; 0<a<1.
bamrankel skaHa 4ekTHK maptrap (2.2) sxaHa (2.3) KepyHYIIYHI® jKa3bUiar.
2.2- TEOPEMA. Aiimanor 2,(0)= 46, 4,(0)=p6"%, y,p=const>0 orcana
(2.2) bawmankwl bepuncenoep (2.3) YeKMuK wapmmapvii HCaua
(u,—f, vow-1 0,0-1 c,y-1) eW,(R) wapmmapvii KaHaamanovlpear OOJCYH.
An omu  g(p,c,p0) Qynrkyuacel o3yHyH apeymenmmepuHur Kaaiazanoau
KOMNAKmmyy aimMazuinoa oy Jcana ysyamykcys b6oacyn, ouwonoot one (@p0)'?
boronua Jlunwuymun wapmoein kanaammarnowvipcoin scana g(p,c,l)=0 boacyn.
Anoa xaanazamoaii T, 0<T <o uekmyy O6utiukmuxmeeu I1=Rx(0,T)
munxecunode (2.5), (2.2),(2,3) macenecunun icancvlz HCAINbLIAHSAH YeUUMU
JAHCAUATIM, HCAHA TMOMOHOOSYNOP OPYH Alam
(Vv -1)e Lw(o,T;wzl(R)) (%,%,%,%,j e L,(IT),
u-f, Bp—1, cy-1)e LOO(O, T: Wzl(R))m LZ(O, T;WZZ(R)) M=Rx(0,T)
0<c(x,t)<1, 0<m<(v(xt), O(xt))<M <o, mM =const

2.3 0YyJ6eMI0 KOHTAKTTHIK Y3YJYYT® THEIIENeNl KEeIreH Y3TYJITYKTYY
Oamrankel OepuuinTep MeHeH Komm macenmecu oxkynyn yilpenyneT. MeiHna
u3aeNnyydy (QyHKuussiap yOakbITThIH OalllTankbl MOMEHTHUHJIE YEKCU3IUKTE ap
TYPAYY Openenaepre 33 6onymar YekTyy MIICHIKIIKTUKKE 33 OOJTrOH arbIMJIbIH
©3reueJIyTy OOJIyIl aH/la COKKY TOJIKYHYHYH >KOKTYTY 3CENTENET, 0.a. KOHTAKTThIK
Y3YJAYYAOH ChIpTKaphl, Oallika KyuTyy Y3Y/IYYHYH OOJIyIy MyYMKYH 3Mec.

Temenaeryaeit 6enruaoenopay KUpru3eomns:
O ={x:—o<x<0}, Qy={x:0<x<w), R=0Q;UQ,, I =Q;x(0,t) =12,

Fz{(O,t)|O£t<T }, V=p_l, oc=upUy—p, p=rpéd,
MBIHJIa X =0 — KOHTAKTTBIK Y3YJIYY CBI3bITHI.
(2.1) TemmeMenmep cucTeMachl Ta3dblH ap Oamika apajanMachIHBIH
KOHTAKTTBIK Y3YJYY CBI3BITBIHAH CHIPTKAPHI KBIMMBLIBIH OasHaanar,
X =0 KOHTAKTTBIK Y3YJIYY CHI3BITHIHA TOMOHIOTYAO! IIApTTap OPYH ajaT



vV JX vV X vV JX
MbiHzaa [f]= f(+0,t)- f(=0,t) f - QYHKIMIACHIHBIH CEKUPUTH .

x =0 y4ypyHJia *KblUIMakai 00roH (2.2) Gamranksl Oepuanimrepu X =0
0osron yuypaa (2.6) mapTrapblH KaHaaTTaHIBIPBIIIAT jKaHa YeKCU3AUKTE (2.3)
YEeKTYY Mpeaeaepre 3.

(2.4) xana [y]=lp]=[t]=[y]=0 (x=0).  (27)

IapTTApBIH KaHaaTTaHIbIPraH w(x), f(x), o(x), y(x) —xapmamabl
GyHKIUSTAPBIH KHPTU3e0u3.

2.3- TEOPEMA. Aimarer (2.2) bawmanker 6epuncenoepu (2.3)
wWapmmapwvlH KaHaammauowvipcwvin cana (Ug-f, vy -1 Gop-1, coy—l)ewzl(Qi) (1=12)

)= o)-[e)- 1| 252 ) < 2022 ] - 258 -0, (x-0) 2.6)

boacyn. g(p,c,pB) yukyuacel O3yHYH apeyMenmmepuHur Kaaiazamoall
KOMNAKmMmyy —auMazblH0a OH JHCAHA  Y32YAMYKCy3, an 2mu 6 00HYa
Jlunwwymun wapmotn kanaammanovipcoin scana g(p,cl)=0 boacyn.

Anoa (2.1)-(2.3),(2.6) macenecunun yoaxeim 6Oownua «OymyHOow» («8
YENOMN») HCATI2bI3 HCATNBLIAHSAH YeHUMU HCAUATM . HCAHA
du 260 Jdc

(Vi -1)e LOO(O,T;Wzl(Qi)) ?t/ € Lo (0.Ti Lo () (E ot Ej Lo (i)
(U-f,p0-1 cy-1)e LOO(O,T;Wzl(Qi ))m |_2(0,T;w2 (© )) (i=12),
0<c(xt)<L 0<ms<(vixt) O(xt)<M <o, mM =const te[0.T] 5,70
2.4 Oysnemae JIarpaHKIbIK KOOpAUHATTApJA PEakius KbUTyydy raziapiblH

apajlalliMachblHBIH OUp YEHEMJYY arbiMblH OasHI004y KyOyiraH TeHIeMesep
yuyH KommmHun Macenecu HINKTeHTeH:

av._2cu_, vor
ot ﬁx o
oé’C ¥ O0cC Oc
P ot ( )
o0ldu O ,uﬁu) o p 06
= = ko~ — 2.8
© ot ax[vax AX' P= v’ (2.8)
2
00”925(@0”9)+0”[1290”c) au ﬂ(ﬂj +5p0cg.
ot ox\ v adx ox\' v X X o X

bamrranks! t =0MOMEHTUHE YOHPOHYH OApIbIK MYHO3/16Meepy Oenruiyy:

ul_o=u2(x).0],_,=0°(0).p|_y =" (). c|,_y =c®(¥). V],_y =1 <o, (2.9)

oonronmo ma 0< co(x)31, (po, uo, 00, co) — Y3I'YJITYKCY3, (po,eo) — YEKTeIreH
byHKIUsIIAp j)KaHa YeKCU3AUKTE YEKTYY Mpeaeiepre 33 O0mymar:

lim p%()=pr,  lim p2(x)=0,

X—>—00
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lim u®(x)=u, lim u®(x)=u?, ud <u,
X—>—00 X—>+00
lim 6%(x)=6p, lim 6%(x)=69, 60 =6, (2.10)
X —>—00 X—>+00
lim c®(x)=c?, lim c®(x) = ¢?, cl #c).
X—>—00 X—>+00

Tomenmeryneii kacuerrepre 9> 0Ooaron f(x), o(x), ¥(x) >kapmamusi
(GyHKUMSITApBIH KUAUPEOU3:

[T (¥)|<C, <o, lim f(x)=ug, lim f(x)=ug,

f
0< F(x)<C,, F(x)eW;(R), (X)L (R), f'(x)< Csyp°(x), e La(R),
V% (x)
0<C,' <p(x)<C,, ‘I‘lme(x)(p(x) 1, ¢ (x)eW,(R), (2.11)
1< y(x) <Cg <o, ‘|‘|m co(X)y(x) =1, »'(x)eWs(R).

lp'(x) <o f'(x), 0<s<1.
2.4 - TEOPEMA. Aumanet (2.9) 6awmanket 6epuneendepu (2.10) ocana
MOMOHKY Wapmmapobl KAHAAMMAHObLPIUCHIH

0
(Ug—f, Vo-1, Goo—1, coy —1) eW(R), p°(x)e L, (0;0) /‘j; cL,(R)

a(p, ¢, pO) — pyukyusCHL O JHCana O3YHYH APSYMEHMMEPUHUR KAANA2AHOAl
KOMNAaKmmyy atimMazvlnoa yseyamykcys, anoan colukapvl (p@)'? 6oronua
Jlunwuymun wapmein kanaammanowvipewin scana d(o,c1) =0 boacyn.

Anoa xaanacanmoaii yekmyy T, 0<T <oo Outiuxmukmucune 33 00j120H
[T=Rx (O,T) munxecunde (2.8), (2.9) macenenun oicaneviz orcarnviianean
yeuuMU HCAuLatim, HCand

(\/F(U_f)'pos/z(gﬁe 1 r FUX’VX’p Ox.» Cx]ELoo(O’T; LZ(R))’
Va0 o e 5 2205 %0 | Lafin), 1= Rx(0.T),

0<c(x,t)<1, (v(xt), A(xt)>m>0, (poz(x)e(x,t), v(x,t)] <M <o, mM=const  Gonom.

YuyHuy Oanrta OSKbUTYyIyK OTKOPYMIYY JKaHa WIICIIKIOK Ta3/bIH
MarHUTTHK >KaHa JIEKTPAUK Tajlaajap/IbIH ICENKe aJIbIHYYCYy MEHEH YeKTeJI0ereH
aiiMakta OOJTOH CTallMOHAPABIK 5MeC OWp YEHEeMIYY KBbIMMBUIBIHBIH
TEeHJeMeJIepu Kapairan. Anpuopayk Oaamoonop ycyny MenedH Ol J[ubiH
OaITankpl-4eKTUK MAacCeJICJICPUHUH YOAKBIT OOOHYA «OYTYHAOW» («8 yerom»)
Oup MaaHWNyy UeuwIuIu — gandiaacHan. JKbUTyylIyK — ©TKOPYMIYYJIYK
KOA(D(PHUIIMEHTH TYpakTyy OIIOHIOW 3JI€ THITBI3ABIKTAH XaHa TaMmIlepaTypaaaH
K63 KapaHJbl OOJITOH yuypiap KapajiraH. MeiHmaH Oalllka Temieparypa Y4YyH
OMp TEKTYY dMEC YEKTHK Macesesep U3nACHTeH.
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MarauTTiK 3JIeKTPOra3oIMHAMUKAHBIH TEHJIEMENEp CUCTEMAchl MacCabIK
JarpaHXkAbIK KOOPAUHATTap1a TOMOHKY10M KOPYHYIIIK® 33!

ov oJou 1
————=0, v=—,
ot O X Yo,
ou_ 2 (pudu _5p_ﬂeH6H+gEﬁ’ pzrg,
ot IOx\ v ax o X O X O X \Y;
2 2
00 _ 0 (MON)20\ du p(du) | peun (OH) | 20E
ot IX Vv X X V\JdX \Y; X X
-2 [ﬂH oH j (3.)
ot o X Vv X
2E _ _,g%E
ot O X
byn xepne u, p,v, 6, p, H, E — Tuemenyy TYpA® BULAAMJIBIK, THITBI3IbIK,

CalBIITBIPMA KOJIeM, TeMIeparypa, OachlM, MAarHUTTUK JKaHa >SJEKTPIUK
TaJaaHbIH YBIHANYYJIAPBl 1, &, L, My, 0, I KOAD(ULIUEHTTEpU — OH TYpaKTyyJap;
A6,v) — YeHpeHYH KbUIyyIyK OTKOPYMIYYIYK KOA(DGHIMEHTH — MaceIeHUH

miapTTapblHa Kapan KaHgaiaslp Oup OeNrmiyy oH (PyHKIMS K€ TYPaKTyy YOHIYK.
3.1 G6eqymae OTKOPYMIYY 3MEC AMAICKTPIUK ayOaidaigapra 33 OOJTOH
Q={(x1t):0<x<l 0<t<T} aMMarblHJIArbl ra3JblH KbIMMbUIbI )KOHYHJIOTY Macelie

kapairad (A - OH TypakTyy YOHIYK ).

Bamrankel )kaHa YEKTUK IIApTTap TOMOHKY KOPYHYILITO OCpPUIITeH:
U_g=Uo(X), Vg =Vo(X), €,_y=6(), E|_y=Eo(X), H|_q=Ho(¥).(3.2)
oyn xKXepae (uo, Vo, 8p, Eg, HO) — Y3IYJITYKCY3 byHKIMsIAD,

0<mpy <(Vg(x),6p(X)<Mg <o, XxeQ.

oo o6
oo =tha =0 Hheo=Hha =0 5 2o,
oE
E|x:0=0’ E 0=0. (33)
X=

3.1 - TEOPEMA. Adiimanvi, A(6,v)=A=const>0, ocana (3.2) 6awmankol
bepuneenoepu HCeMuudIIPIUK 0eyedIdN0e Y3YAmyKcy3 QyHKyusiap O00JICYH:
(Vo U, 6, Ho, Eg )eW, (£2),
U (0)=Uy(1)=0, Ho(0)=Hy(1)=0, E,(0)= E§(0)=0, E}(x)=0.
Anoa xaanazanoaii vexmyy T yuyn Q=02x(0,T) atimazuinoa (3.1) — (3.3)
MAceNeCUHUH JHCanebl3 HCAINbLIAHSAH YeYUMU HCAUUAUM, HCAHA

(1), E)eL.(0.T;W(2)), (v u. 6. H,, E )ely(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, Jxcana V(X,t), 0(X,t) — makail oy, Yekmenzer PYHKYuanap.
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3.2, 0yJ6M1e ©3reryiMe KbUIYYJIyK 6TKepYMIYYJIYK Kod(pduiueHTuHe 33
OO0NrOH MAarHUTTUK JJIEKTPOTA30JAMHAMUKAHBIH TEHICMENIePH YYYH YCKTHK
Mmacesie Kapairan, 0. a. TeHumemenepanuH (3.1)- cucremachiHaAa A- ©3repMe

JOHTYK

3.2 - TEOPEMA. Aiimaner (3.2) 6awmankel 6epunuwmepu meoemMoHOO-
2y 001 HCHIIMAKAUNBIK Kacuemmepume 33 60IVUICYH!

(Vo Uy, 6y, Hy, Ey )EW21(9)7
th(0)=th(1)=0, Hy(0)=Hy(1)=0, E;(0)=E5(0)=0. Ej(x)20
HCAHA IHCOLLYYIYK OMKOPYMOYYIYK KOdIpduyuenmu yuyH moeMOHKY wapmmap-
ObIH OUPU AMKAPBLICHIH
1) A(@.v)=x60, 2) 2(6.v)=gv, y=const>0.
Anoa kaanazanoaii vexkmyy T yuyn Q=0x(0,T) aimazoinoa (3.1) — (3.3) mace-
JIECUHUH JHCANCbL3 HCATNBLIAHSAH YeUUMU HCAULATIM HCAHA
(v(t), E() e L(0.T:W;(2)), (v, 4, &, H,, E )eL,(Q),
(u(t), 8(t), H(t) )& L (0.T W, (£2)) N L (0.T; W7 (2)), Q=£2x(0,T), 2=(0, 1),

opyn anam. v(x,t), 8(x,t) — makaii oy, vexmeneen gynxyuanap.

3.3 Oynemae MarHUTTHK DJEKTPOTa30/lMHAMUKAHBIH TEHIAEMEICPUHUH
(3.1) cuctemacs! yuyH OHp TEKTYY SMEC YCKTHK Macesie KapaJar.
Wznenyyuy QyHKIusIap TOMOHKY YEKTHK IIAPTTTAPbl KaHAATaHBIPHIIIAT:

1Ju 12u OE
~ou_ _z2u_ ~H| .=H| .=0, E. .=%5 =0 (34
V O X x—0 VX el |X:0 |X:1 |X:O <=0 (34)

Oly_o =20(t). O], =),

2i)eWz(0,T), x(t)=mg>0, £(0)=6p(i), i=01.

3.3 - TEOPEMA. Aiimanwet (3.2) 6awmanksl bepuncenoepu momoHoo2yooll

JHCHLIMAKAUILIK Kacuemmepume 33 OOJIYULCYH!
(Vo,Up, 6y, Hy, Eg )eW,(£2), Ej(x)=0.

Anoa rxaanazanoaii uekmyy T menen Q=02x(0,T) atimazoinoa (3.1) — (3.4) ma-
cenecunun (3.1) menoemenep cucmemacwin dcana dauimankel OepuiceHoepou
093pIUK OAPObIK dHcepoe KAHAAMMAHObIPYYYY JHCANCbl3 HCAINBLIAHSAH Yeyumu
oHcauiarim, dHcana

() E)eL.(0T:W(2)), (4, u, 6, Hy, E )eLy(Q),
(u(t),8(t), H(t) )e Lo (0, T W, (£2)) N L, (0,T;WE(£2)), Q=02x(0,T), 2=(0, 1),
bos10m, v(x,t), 0(x,t) — makati oy, Yekmeneer QyHKyusap.

Ackepmyy. (3.2) Oamrankel OCpHITCHIECPH KaHA TOMOHKY YEKTHK
HmIapTTapAsl KaHaaTTaHAbIpyydy (3.1) TeHaemenepauH cucremacsl yayH Q=(0,1)
aliMarbpIHa ja OaITamKbl YeKTHK Macesie OMp MaaHWTYY YbITapbUIBIIIKA 33.

1. XKpuryynyk areiMbl OepuiITreH

| _OE
X=O ax %=0

U| :u|X=l:H|x=0:H| 0, =

x=0 x=1_
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io0

A00
=Qn(t) ==—
v 2x QO()

X=0 V O X

= q(t),

x=1

Gi(t)eWZ(0.T), o(t)<0, @(0)20, i=0,L gf(t)+af(t)=0.
2. TemnepaTypa Y4YH YUYHUY TYpAery ImapTTap OepuireH

l=
Ulyg=Ulyeg =H g =Hl|,, =0, |X=0:5 0: ’
X=
160 100
Z———kot)9 =oplt) ==—+kl(t)| =-oc1(t),
ol 0()X:0 oot)  C55 +kalt) | a1(t)

qi(t)eWs(0,T), oi(t)<0, ki(t)=0, i=01 (ki(t),oi(t)eWi(,T).

3.4- 0yJIeMI® MAarHUTTHK 3JIEKTPOTa30MHAMUKAHBIH TEHIEMENEPUHHUH
(3.1) cucremacsl yuyn Koum macesnecu kapasar.
Mbemzna (Vg,Ug,8,,Hg, Eg) — y3ryaTykeys, 0<m, <(v,,6,)<M, <o, xeR OIIOHIO0#H
3JIe YEKCU3MKTE YEKTYY MPEAENIEpTe 93 6OyIar:

lim ug(x)=0, lim Eo(x)=0, lim Hy(x)=0,

|X| >0 |X| >0 |X| >0

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

3.4. -TEOPEMA. Aumanwt (3.2) 6awumansl 6epuncenoepu HeblIMaKaiuiyy-
YK Kacuemune 33 6onyuicyn: (Vg —1, Uy, 6y —1, Hy, Ep) eW21(R) :
Anoa xaanacanoait wekmyy T, 0<T <oo Outiuxmuxmyy II=Rx (0, T), R :(— 0, oo)

munxecunoe (3.1)-(3.2) orcana (3.5) macenecunun b6epuncen menoemenepou xna-
Ha Oaumanksl wapmmapovl 0IPIUK OapobiK dcepoe KaHaammaHoblpeaH
HCANSHL3 HCATNBLIAHSAH YeUUMU HCAULALIM, HCAHA

(V(t), E0)e Lo O T W3 (R), (i, Up, 6, Hy, By e Lo (1),
(u(®), 0(1), H(t) )€ L. (0.T: W5 (R) N Ly (0,T;W,'(R)),
I=Rx(0,T), R=(~o00, ),
V(X,t), 9(X,t) — makati oy, Yekmeneer QyHKyusap, 6010m.

Ackepmyy. (3.1) Tenumemenep cucremacel yuyH (3.2), (3.5) Oamranksl
OepunuIITepd MEHEH aHbIKTanraH Komm MacenecH, )KbUTyYIyK ©TKOPYMIYYJIYK
kodddurmenTn Temmneparypagan A («9,V )z ¥ 6 XKe canbllUThIpMa KOJIOMIeH
A (6’ ,V): ¥V, y =const >0 ke3 kapaH/ibl OOJITOH yuypiap/a Aa Oup MaaHuiIyy
YCUUJIET.
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KbIABIHTBIKTAP

byn nuccepranusiiblk  MINTE Ta3 JAUHAMHKACHIHBIH CBI3BIKTYY HMeEC
TEeHAEMEeNepH U3WIACHIU. Ap TYpIyY MOJEIAUK MaceielepauH Oup MaaHuIyy
YEUWJINII KOUTONY WIMKTEHIU.

W3unjaeHred TeHJIeMeNepArH CUCTeMallapbl ChI3BIKTYY AMEC jKaHa Kypama
TUNIKE 73. Yuryra OaillaHelITyy ap OuUp KOHKPETTYY Macelere »ekede bIKMa
’KAco0 3aphUIABITEl Maijna Oonmy. Herusrm kKeHyn TIIOOAIIBIK ampUOpAYK
0aasioo0JIop Ty KEATHPHUII YbITapyyra Oypyiay:

—OpTocyHAa XUMHUSIBIK peakius Oomym oeTyydy Ta3fgapAblH  OKH
KOMITIOHEHTTYY apajlalliMachlHbIH 4YeKTenOereH aiWMakTa OuUp UYEeHEeMIyY
CTAIllMOHAPJIBIK DMEC arbIMbIH OasHAoody Komm wmacenecuHuH U3AEnyydy
GbyHKUMSIIap YEKCU3IMKTE ap TYPAYY Mpeaenaepre 33 O0ayIliKaH yuyyp/ia yOaKbIT
O0roHYa «OYTYHA6M» OUp MAaaHUITYY YSUMIIUIIN JaTWIICHICH.

—KoHTakTTBIK y3yayyre 73 OONroH »)aHa YOUpPOHYH KO30HOKTYYIYTYH
ACENKE allyy MEHEH Tra3fapJblH 4YeKTeslOereH aiiMakTta OOJrOH KbIWMBUIBIHBIH
KyOynyydy jkaHa KyOyJn0oouy TEHAEMEJICPUHHUH >KaJIbUIaHTaH YE€YUMIECPUHUH
YKAIIAITbI KaHa JKaITbI3AbITHl JATUIIICHTEH.

— Nnemxadk ’kaHa KbICBUIYydYy Ta3[blH MAarHUTTHK KaHa JJICKTPIUK
Tajaanappl 3CENKEe alyy MEHEH YEeKTeJNOereH aiMakTa OOJTOH Oup 4YeHEeMIyy
CTAI[MOHAPJIBIK SMEC KBIMMBUIBIH OasHI004Yy YEKTHK MaceselepAruH YOaKbIT
O0roHYa «OYTYHAOW» OMp MAaaHWUTYY YSUUITUIIIN JTaTUIIICHTeH.

—OTKOpYMIYY KaHa OTKOPYMIYY SMeC ueK apanapra (WJICIIKIIK Ta3/IbIH
YEKTEJIreH aliMak OOIOHYA arblll 6TYYYCY), OIIOH/IOHN 3JI¢ TypPaKTyy jKaHa e3repMe
KBUTYYIYK OTKOPYMIYYJIYK KoddduimeHtuHe 33 OOJroH, aHaaH Oamika Oup
TEKTYy asMec (Temmeparypa OOIOHYA) YEKTHK MacelelepIuH YEKTeNreH >KaHa
YeKTeNnOereH aliMakTapia «OyTyHIei» Oup MaaHWUITYY YSUMITUIIH TaTHIICHTeH.

— AunbIHraH 0apJbIK KBIMBIHTHIKTAP KaHbl OOTYI caHajarT.
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TokrtopbaeB Aitbexk MamaganueBuutun 01.01.02 — «luddepenumanapik TeHaemenep,
JUHAMUKaJbIK CUCTEMAaJIap jKaHa ONTHMAJIbIK OalKkapyy» aJucTuru 0oroH4Ya Qu3MKa-MaTeMaTuka
WIMMJEPUHUH KaHIUAAThl OKYMYLITYYJIYK Japa’kachlH M3JEHUN anyy YuyH «Peakuus Kpuiyydy
ra3fiap/iblH apajaliMachblHbIH TeHJeMenepy YuyH Komn MacenecMHUH 4edMIIUIIN TeMachIHAATbl
nuccepranusuibik uimrae PE3IOME

Aukbid ce3gep: Hoebe- CTOKCTYH TeHIOEMeNepH, bUIIAMIIBIK, THITBI3IBIK, TEMIIEPaTypa,
KOHIIEHTpAIMsI, MArHUTTHK Tajlaa, 3JIeKTPAUK Tajiaa, )KaJlbUIaHTaH YeYrM, alpuopayK 6aanoosop,
YEUUM/IMH JKaIllallbl, YeYUMINH JKaJTbI3IbITbI

N3uaneenyn odbekTn: OpTOCYHIa XUMHSIIBIK PEAKLUs OOy ©TYY4Y 9KH KOMIIOHEHTTYY
ra3jiap apajaliMachlHbIH 0.3. MAarHUTTUK JKaHa 3JIEKTPAUK Tajaanapibl 3CKe alyy MeHeH OOJIroH
WIEHIK?K, JKbUIYYJIyK OTKepPYMAYY Ta3fblH CTallMOHApABIK 3Mec, OuUp 4YeHeMyY KbIHMBLIbIH
6assHI00uy ap TYPAYY MOAEIAED.

HN3unneenyH npeamern: Peakuusi KbLIyydy ra3aapibiH apajaliMAacbIHbIH TEHAEMEIepU
yuyH Ko MacenecuHuH jkaHa MarHUTTHK 3JIEKTPOTra30iMHAMHUKAHBIH TEHAEMEJIePU YUYH YEeKTUK
MaceJenepaIuH Oup MaaHUITYY YEUHITHIIH.

N3uingeenyH MakcaTbl: MIEMIKIAK KBICBUTYydy ra3fgapAblH OMp YeHEMAYY KbIHMBUIBIHBIH
ap TYpAYY KblpAaannapiarbl MOJACIIMK TEHAEMENepH YUYyH YeKTUK jkaHa Komm macenenepuHuH
KannbUianrad yeanmaepuau (Co0oIeBIMH TaHJAIBIN ajlbIHTaH KaccTaphbl YIYH) JKalllalibl KaHa
JKAITBI3BITBI XKOHYH/IOTY TII00aJ/IBIK MaceseIepan Yeuyy. .

N3naneenyH ycyaaapbl: AnpHopayk 0aaoosiopAy KEJITHPUI Yblrapyy >KaHa ajapiibl
CBI3BIKTYY 9MEC YEKTHUK MaceJesIep Iy U3U106YH YCyIAapblHAA KOJIJOHYY.

M3na166HYH WIMMHH  KAHBIYBLIABITBI  KAHA  HA3APUATTBIK  MAaHWJIYYJIYIry:
Juccepranusiia TOMOHAOTY 161 HETU3IY WINMUH KBIHBIHTBIKTAP AJIbIHIaH:

— OprocyHIa XMMHUSUIBIK peakuus Oodyn eTyydy Ta3iaplblH 3KH KOMIIOHEHTTYY
apajalIMachIHbIH YEKTeNIOereH aliMakTa OUp YeHeMYy CTAallMOHAp/BbIK SMEC arbIMbIH OassHI009y
Komm macenecuHuH u3nenyydy QyHKIHsIap 4eKCU3OUKTE ap TYPAYY Ipenenaepre 33 OoiymikaH
yuaypaa yoaksIT 0010HYa «OYTYHAOI» OUp MaaHUITYy YSUWIUIIN JaJTHIACHT eH.

— KoHTakTTBIK y3ynyyre 33 OOJroH aHa YOWPOHYH KO3OHOKTYYJYTYH ICENKe alyy MEHEeH
ra3fapiblH YeKTenOereH alMakTa OOJTOH KBIMMBUIBIHBIH KyOyilyydy kaHa KyOysnOoouy
TEHJIEMEJIEPUHHUH KAJTBUIAHTaH YeUMM/ICPUHHH JKalllalllbl )KaHa >KaJITbI3/IbITbl JAJINIJICHTeH.

— MWnemx»3K KbICBUTYy4y Tra3fblH MarHUTTHK JKaHa S3JIEKTPAMK Tajaajapiabl 3CENKe alyy
MEHEH 4eKTes0ereH aiiMakra O0IroH OMp YeHeMJyY CTAlMOHAPBIK SMEC KbIMBUIBIH OassHI00uy
YEeKTHK MacellesiepinH yOakbIT O0I0HYA «OYTYHi» OUp MaaHMITYY YSUMIHIIN JaTHIICHIeH.

— OTKepyMIYY kKaHa eTKepYMJAYY Mec 4eK apanapra (WICLIK?I3K ra3fblH YeKTEeJIreH aiMaK
OOIOHYA arblll OTYYYCY), OLIOHAOH 3Jlie TYpakTyy jkKaHa ©3repMe KBUIYYIYK OTKOPYMAYYJIYK
KO3 GUIMCHTHHE 33 OOJTOH, aHJaH Oamika OWp TEKTYy sMec (Temmeparypa OOMOHYA) YEKTHK
MaceJeNIiepIUH YeKTEJreH jKaHa YeKTeNnOereH ailMakrapaa «OyTyHaei» Oup MaaHWITYy YEUMITHIIHN
JAITIIICHTeH.

— AubiHras 6apApIK KbIHBIHTBIKTAp KaHbl OOIYN caHajar.

JluccepTanysiHbIH KBIABIHTHIKTAPhI ChI3BIKTYY 9MEC TeHIEMENep YIYH YeKTHK MaceleIepanH
Ha3apuATHIH/IA KOJIOHYIIYII Taba ajar.

N3n1100HYH NPAKTHKAJIBIK MAaHUCH. THKEIEH — THKE KOJJIOHYIYIITAp/AaH yJIaM KEeJHIl
YBITYydy Macejelep OKyn YHpeHynreH. JluccepTanMsHBIH SKbIMBIHTBIKTAPBIH CBHI3BIKTYY 3MeC
TEHJEMeNep Y4YyH UYeKTHK  MaceleNepauH  TEOpWACHIHAA  KOJNJOHyyra JkaHa  raso-
TUIPOJMHAMUKAHBIH TEHIEMEJIIEPUHUH YEYMMJIEPUHUH CamaTThlK KAaCUETTEPUH U3WII06/10,
OLIOHJOMN 3JI€ WJELIKIK ra3[blH arbIMIApblH CAHIBIK HU3MJII06 AJITOPUTMAEPUH HETU3[66 Y4YH
naiiananyyra 60JoT.
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PE3IOME

auccepTanmoHHo  pabotel  TokrtopOaeBa  Alibeka MamananueBudya Ha — TEMY:
«Pa3pemmmocTts 3aaaun Komm juist ypaBHEHUN pearupyrolie CMecu ra3oB» Ha COMCKaHUE
YYEHOM CTENeH! KaHauaaTa (pu3nko-maTeMaTudeckux Hayk mo cneruaibHoctr 01.01.02 —
«/Inddepennmanbupie ypaBHEHUS, JTMHAMHUYECKUE CUCTEMbBI U ONITUMAJILHOE YIIPABIICHUE)

Kuarwuessblie cioBa: YpasHeus HoBbe- CTOKCa, CKOPOCTh, INIOTHOCTH, TEMIIEPATYPA,
KOHIIEHTpAllMsl, MAarHUTHOE T0JIe, DJIEKTPUUECKOE MoJje, 0000IIEeHHOe pelIeHue, anpuop-
HBIE OLIEHKH, CYIIIECTBOBAHUE PELLICHHUS, EAUHCTBEHHOCTh PEIICHUS

O0BeKT ucciaeq0BaHNsA: PA3IMYHBIE MOJIENIH, ONMKUCHIBAIOIINE HECTALIMOHAPHOE, OJI-
HOMEpPHOE TE€YEHUE JBYXKOMIIOHEHTHOM CMECH Ta30B, MEKY KOTOPBIMU MPOTEKAECT XUMHU-
yecKasi peakius M JIBUKEHUE BSI3KOTO TEIUJIONPOBOJHOTO ra3a C y4eTOM MarHMTHOTO U
3JIEKTPUUYECKOTO MOJIEH.

IIpeamer ucciienoBanms: OJHO3HAYHAS pa3pelIMMOCTh 3aaa4 Ko juist ypaBHEHUI
pearupyoilei cMecH razoB U KpaeBbIX 3a/1ay Il YPaBHEHUN MAarHUTHOM 3JIEKTPOra3oJiu-
HAMUKHU.

Heab uccaenoBanmsi: llenpro auccepranuu sIBISETCS JOKA3aTENbCTBO TI00ATBHBIX
TEOpEM CYIIECTBOBAaHUS M €IUHCTBEHHOCTH (Ui BbIOpaHHBIX KiaccoB CoboseBa) 00001eH-
HBIX PELICHUM KpaeBbIX 33/1a4 U 3aaa4 Ko 111 ypaBHEHUN OJJTHOMEPHOIO JBHKEHUS BA3KOM
CXKUMAEMOH KMIKOCTH B Pa3HBIX MOJCIIBHBIX CHUTYaIIHSIX.

MeToanka uccjaeaoBaHusi BrIBoa alipuOpHBIX OIIEHOK M HUCIOJIb30BAHUE MX B Me-
TOJAX UCCIEAOBAHUS HEIMHEMHBIX KPAEBbIX 3a/ady.

Hayuynasi HOBM3HA M TeopeTH4YeCcKas 3HAUYMMOCTD HccaeaoBanus: B quccepraunu
MIOJTY4Y€HBI CJIECTYIOIINE OCHOBHbBIEC PE3YJIbTATHI:

- JlokazaHa oJTHO3HAYHAs Pa3pPEIIUMOCTh «B IIEIOM» MO BpeMeHHu 3aaauu Koy, onucel-
BaIOIIEH OJTHOMEPHOE HECTAIIMOHAPHOE TCUCHNE B HEOTPAaHUICHHON 00JaCTH JIBYXKOMITOHEHT-
HOM CMecCH Ta30B, MEXy KOTOPBIMHU MPOTEKAET XUMHUYECKasl peakiivs, Korja UCKoMble (yHK-
[IUU UMCIOT Pa3HbIE MpeAeIbl Ha OECKOHEYHOCTH

- Jloka3aHsbl CyIIECTBOBaHUE U €AMHCTBEHHOCTh OOOOIIEHHOTO PEeIIeHHs KpaeBbIX 3a1ad
JUTSL BBIPOXKJAIONINXSI M HE BBIPOXKIAIONINXCS ypaBHEHUH JBMKCHHUS B HEOTPAHUUICHHOUN
001aCTH ¢ KOHTAaKTHBIM Pa3pbIBOM U C YY€TOM MOPUCTOCTH CPEIbI.

- Jloka3aHa OJHO3HAYHAs Pa3pEIIMMOCTh «B IEJIOM» [0 BPEMEHH KPAaeBBIX 3ajad JJIs
OJIHOMEPHBIX HECTAlIMOHAPHBIX ABM)KCHUN B HEOTPAHMYEHHOU 00/IaCTH C)KUMAEMBIX U BSA3KUX
ra30B C Y4€TOM MarHUTHOTO U JICKTPUIECKOTO MTOJICH.

- Jloka3zaHa OJIHO3HAYHAS Pa3pEHIMMOCTh «B IIEIOM» 10 BPEMEHH 3aJ]aud B OTPaHHYCH-
HOW M HEOTPAaHUYCHHOM 00J1acTsAX, C HEMPOHUIIAEMBIMHU U TTPOHUIIAEMBIMU (TIPOTEKAHUE BSI3KO-
ro Tra3a CKBO3b OIPAaHUYCHHYIO 00JIaCTh) TPAHUIIAMHU, C TIOCTOSSHHBIM U TMIEpEMEHHBIM K03 du-
ITUEHTAMH TETIONPOBOIHOCTH ¥ HEOAHOPOIHOM (TI0 TeMIIepaType) rpaHHIHOM 3a/1a4H.

-Bce pe3ynbTaThl SBISIOTCS HOBBIMHU.

-TeopeTndeckasi ICHHOCTh Pa0OTHI ONPEICIAETCS HOBBIMHU PE3yIbTaTaMH O Pa3pernMo-
CTH KPaeBbIX 3a/1a4 JJIsl CUCTEM HETMHEWHBIX YpaBHEHUN

IIpakTn4yeckoe 3HaYeHHUE UCCIAeA0BaHUA. VccnenoBaHbl 3a/1a4u, KOTOPhIE BOSHUKA-
10T HETIOCPECTBEHHO W3 MPHJIOKEHUN. Pe3ynbTaThl quccepTaliii MOTYT HATH MPUMEHEHUE B
TEOPUHU KPAEBBIX 3aJ1a4 JIJI HEJIMHCWHBIX YPaBHEHUW U TEOPUHU PA3HOCTHBIX CXEM, a TAKKe JUIS
000CHOBaHHUS aITOPUTMOB YHCICHHOTO UCCIIEIOBAHMS TEUSHHUH BSI3KOTO Trasa.
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SUMMARY
Dissertation research of Toktorbaev Aibek Mamadalievich thesis "Solvability of the
Cauchy problem for equations of the reacting gas mixture™ for the degree of candidate
of physical and mathematical sciences, specialty 01.01.02 - "Differential equations, dy-
namical 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 equations of
the reacting gas mixture and boundary value problems for the equations of magnetic
electrogasdynamics.
The purpose of the stuby the aim of the thesis: is to prove global existence and unique-
ness theorems for generalized solutions of boundary value problems for one-
dimensional equations of magnetic electrogasdynamics and Cauchy problems for equa-
tions of one-dimensional unsteady flow of a reacting gas mixture in different model sit-
uations.
Research methods: Is reduced to the conclusion of a priori estimates a using in the
methods of invertigating nontinear boundary value problems.
Scientific novelty and theoretical significance of the research: The following main
results were obtained in the dissertation:

- Prover unique solvability of the "Cauchy problem™ as a whole, which describes the
one-dimensional nonstationary flow of a two-component mixture of gases, between
which a chemical reaction prceeds. Moreover, the required functions have different lim-
its at infinity

- Prover the existence and uniqueness of the generalized solution of boundary value
problems for degenerate and non-degenerate equations, motion with contact discontinui-
ty, motion taking into account the porosity of the medium.

- Prover the unique solvability of the problem of boundary value problems for one-
dimensional nonstationary motions of compressible and viscous gases with allowance
for the magnetic and electric fields is proved uniquely in time.

- Prover the unique solvability of the problem "in the whole" with respect to the time
of the problem in a bounded and unbounded region, with impermeable and permeable
(the flow of the viscous gas through a bounded region), with constant and variable coef-
ficients of thermal conductivity and inhomogeneous (in temperature) boundary tasks.

- All results are new.

The theoretical value of the work is determined by new results on the solvability of
boundary value problems for systems of nonlinear equations

The practical significance of the study: Problems that arise directly from applications
are studied. The results of the thesis can find application in the theory of boundary 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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