¥ $707 LHIINIIITI

LSO BUREIAL, - 0TPSOINL JAVIDO0Yd TVNOLLYONAd
«eNHLEWILEIAD - OTHSOINL * VNNV I0dIT EVHAALVE0EeVdI0
«eALEWALEIA - 00TPSONL 9OVINVIdVITIVI Add9 WIITT

SANTTAIDSIA AALLOATE A0 DOTVLVO
HATTVIOAY XI9HEA L€ JOI'V.LVH
J9IOIVLVY dArHen 1LgALYAIe

£y6l
ALISHIAINN

AOZANY #

uonedINpy JjenpeIs)sod 10J 1AW
puaEg0£edgo 010MOE0EAdILION dosd)]
[LArnroan Adag W9 LIHIEN QO

HANA LILADJIdNHA NIIHHAL.LOdV TAD01

0ZANV N /VI0EEAY W HA
MVEV MILDALHO I9IVITHIILY 90€HAe

ALISYAAINA HLVLS NVILSHMVZV HLAOS A
HA JILLANALWIN HV LD

NSMUEHUEMAN&-OE%Q MLALAOJTIN

€I-20°L'®



"A 70T ‘ANSISATU) URISYEZES] YINOS AOZONY A

"I TOT vHOLEAY N "WH 1911odogHHA HINIOHRLOXRERY-0HX O]

K 70T ‘1Lo1nodogrHA HRLoNeER) NILOALHQ MILTHIGLE S0£9AQ N

(@ 40T X0 ° ° § G\ seulw) A0ZenyJA JoJe paureu S [1ounos) [edrpoyjsul-jeuoneonpy a1y JO uolsIoap 2} £q paroiddy
(4207 7o 2> 1o & aN wovorodu) esoseAy N TWH MO B1280) OJONOIRUTOLAIW-0HQOh 4 WaHHMad oHamudagL £

(M 4Z0T 7o 7° ‘eWeLLeX _¢ oN) HOJILLINOQ HONINIIIOMI [99HIN MIIOWALOITE-AI0 £M() MIBTHIGLR 20£0AQ' N

(Apgoc 7o 0§ <9 N somutu) , ASoTeped pue synuatds A[[emyeN,, [00yds 1oy31y oY) Jo UOISSIWIWIO)) [eIISO[OPOYIRIA JO FUNSSW Y} 1B PASSNISIP PUB PIIIPISUO)

(1420 79 0% 1o qmz roxoLodu)  MIMIOIRTOU NARH XITHHOELIALOH,, 90N HAMIJIGE HHOOHWON HONODRHITOLAJA HHHEIIOLE BH OHIKAD00 H oHadLOWDORY

A.xmmom " 7o 0f ‘ewellex g aN) Myireded meHerIMIRL BYHINONAIGL0 HITHISOKHOOHWNON ANOWILOITE HIHIQILNONW MdRION , I90BNHIOIRTON oHEeX Mdermiras AHeLsKIatedeyy,,
(A4g0T ™ 70 67 < 9 oN somuw) ,sonewayiey, juouedo(y Y} JO SuNP3W 9} & PASSNOSIP PUE PAISPISUO))

(Yz0z ™ 76 47 10 2 e\ rodorod) ,BHLEWOLBIA],, 19drrodrer HMHEI9ORE BH OHOIKADQO M OHOdLOWIOR]

(M4T0T 7o 7 ‘ewellex J  oy) MUireded M9HeNIMIRL BYHIIONAIL0 HIgHIGoRdrohen JEMHLIBINOIRIA],

SOMWOUOYY pUE SSNIUBWNH JO 3F3[[0)) UBISYNRZEY YINOS S} JO J0JIAI(] -'Y BASI[BSLZIAIA

‘KISIATUN) AONRQIUEYZ ‘SOnBWAYIRIN usuntedo Jo PO -'D) ASARqSIdIOyZ ‘SOOUSIOS [BOTUYDR ] [RINIEN JO amusuy yoIeasey ayp JO 101030 - [ 'YZ AOUSWAY :sidkojdwuyg
“BXIALTIION

O010MOORHWOHONE-OHARIHHRNAL  OJONOHBLOXRERY-OHX(O] doiyodu]f -’y edonreoesdd]y ‘LHOMOQUHEY('() HHOWH BLOLUOAOSHMHA OJONOORHIOIBLSI OJONOHRLIXBERY-OHX ()]
«eXH1EWOLe]A» Hodrades uumoIArageg - “O’ ] BEORQOMIILIN “IABH XUMOOhHHXIL-OHHOGLOA10T BLALMLOHH 0J0NI9IALRI0TaIrdoH-OHhARH doi¥aduly - * ] Y S0HOWHY :9IrALBIBRLOQR
‘adoryadur xwoutron

MMIEIHNOHONE - MMIdBLUHBNAL HRLONRERY NIOALHQ -)'y eaouiresesdipy ‘1o1mAdorHon HITHI90RATodeY «BNHIBWAIRIAD ‘LoLHOdOHHA MIIENHIOIRYON HReloNese)] MILOALHQO
193eHI9LE 90MOQIHEY IIeN0eQ - "’ ] BEoRQOMILI)Y ‘19doroduy 19LA1rLonn Aoridoc-Mmwiaras Mdermidiias MI9IeNHHXAL-AHeLoMaIaLedeyy - * ) goHowny :dortmAdag orankyy

; “Pajediput
ale ,SOUBWAYIRINL-01¥SONL Ae1oads ur soousjedwoo ‘ssmpow ‘spoafqns ‘saysmbar-isod ‘saysmbaioid ‘s1oafqns 9A109]S JO JUSIUOD pue ssodmg -, SOUEWSYIEIAL-0 1 FSONL
Ayferoads oy Jo A10305(ex) [BUOHEBONPS SJUS SY) JUNOIOE OJUT SAYE) S)I3[GNs aA109]9 Jo Sojejes oy, "Aem juspuadspur pue 9[qIXS[J B UI sajenperdiopun jo Aiojoefen oy QUIULIDIOP
0} SMO[[B YIIYM ‘STOT-HT0T STedK oy} 10 ,SOLRWBYIRINL~01 SO L WeiSoxd [euonesnps oy Jo sojenpeiSiopun 0] S100(qns SANOS[o Jo 381 & SI $)92[qns aAno3[d Jo Sopered oy

«RMULBWALBIAD-() | S OIN L MLOOHILBHTISND OI MHUTTHOLIINON
‘UMATON ‘191omrodn ‘Mimeusiodioon ‘Minmsnaodadu ‘gorowradu XIHEUINOLE oWHRXAOU0D M OHHOKEHERH IHRERN A "«BIHLBWLBA-(| SO, HLOOHAIreHNmD omdorioedL
OlAHqIro1eg0ERAQO O1F LoeaINRA goroWradn XMHaMLSre Jorere) ‘dAledioniew omdoroedi 9LAIOYSdII0 OHIIALKOLOOWRD M ONQHI HHMIMOIKIOEEON ‘IO S70Z-HT0T
CH «BMHUIBWOLBAD-0[¥SONL 1wnediodi yoHdraredosedgo goinedionren ki sorowradu xiHanieLrkied dHonodon #0goo Lokrrgeiorodu €0loWrad XIMHEHINOLC Jorrerey|

HOILLoodeN IIHAWERIN HOW 1MLBONEW
HirdoriodiaeAy ‘dorauArow ‘dormen ‘dorimemadodioon ‘dorimsmanadodu ‘dowmen LLGMINOIfE BITHITHOQ 19i9THBWENW | BYHLEWILRIN,-Q]HSOINL ‘Tradoos miaormdolioedr Ao
M1Irdeg HITHIA9THEWe | BXHLIBWALBINL,-0] #SOJAIL [9101reLey dorHen wauLore ‘rodeg ATHIIWAN eaAeidigHe ordAL srowekel sHex 1rwody HigosHdorxoedy warderinedionien
‘TNIEIL HiYdorHen Aewwel nesreHde enmdernedioniew wigHMoewerderseg Adog WILTQ |, BXMLEWALRIN,-0[ SONL HedreHde eideruink ¢z0z-10g 19Joreie dowHel I1EMINOIC

V'q eAO[IUASINT, “H'UYS AONOquUANY :£q pado[aaa(]
V'€ edorAHI9dA Y, “ [T €0MOQHINLIY :HIRIOogedse ]
V'€ edorrAMHIS0dA ], “ T[T 90%09HMLIY :derdolge HexdLovdAY



Mamannbeirel: 7M054100-«MaTeMaTHKA»
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MC/ MAMAH/bIK MOJAYJBJAEPI/MOYJIN CHELIUAJIBHOCTW/ SPECIALITY MODULES

MS/

MM 1 Fouteiv Tapuxsr  |BIIOK|GTF/ |4 30/0/15 |1 |I[IpepexkBU3UTTEP - Makcartbl: Foutbiv QeHomeHiHIH npoOiematukachkiH| Bimimi: Fruibiv Tapuxsl MeH

Foutbivu- MeH OOK/|IFN/ /0/50/1 0akaJaBpHATTHIH apHaibl |apHaiibl (QUIOCOPUSIBIK Talllay MOHI, AJIEYMETTIK-|(ui1oco(UsIChIH 3epTTEreH1e

niefarorukans | punocodusce/  |BJI/B |HPS/ 0/15 HoHAEPI MOJIEHH KOHTEKCTE aJIbIHFaH FHUIBIMU OUTIMJII ©HIIpY|e3/iriHeH TapuXHaMaHbl Talaail Olry

K JasipIIbIK Hcropus u K/ 5201 ITocTpexkBu3nTTEP - OoifbIHIIA epeKIle KBI3METTIH JaMy 3aHabUIbIKTaphl| BidikTigiri: Feutbiv Tapuxsl MeH

Mo/ ¢dunocodust PD MarucTpaHTThIH MEH YPAICTEpiH AMHAMUKAIIBIK CHIIATTA 3ep/eliey. (unocodusicel GOMBIHIIIA TAPUXU

Monyib naykw/ History  |/HSC FBUIBIMU-3EPTTEY Masmynbl: FouibiM Tapuxbl MeH (QHIOCO(HSCHIHBIH |KOHLEIUIIAPFa CANTBICTHIPY-

HAYIHO- and Philosophy of KYMBICBI HEri3ri mpoOIeMaIapblHBIH EpeKINesiri MeH e3apa|TeHECTipy TallaybiH kacai Oiry.

nejaroruyeck |Science IIpepexkBU3HTHI - OaiiaHBICHIH aHBIKTAY. FpinbIMHBIH namy|JlaFapichi: op TYpIli OarbITTaFbI

oi CrennanbHbIe 3aH/IBUIBIKTAPBIH KOHE FBUIBIMH OLTIMHIH| TapUXIIBLTAPAB! KAHIAN

MO OTOBKH/ JIACLUIUTHHBI KYPBUIBIMBIH, FBUIBIMH 3€PTTEY OAICTEpiH 3epueiey. |mpobiieManap koHe He Ma3ajlaFaHbl

Module of OakaaBpuaTa FeutbIMIBl  JaMBITYOBIH — CBIHBINTBIK ©MEC JKOHE|Typasibl JKYMBICTBI TAJJAIl, OHBIH

scientific and IMocTpeKBU3UTHI - CBIHBITITAH KeHiHri KE3CHIHIH HETi3Ti | 1aMy IepCcrieKTHBaIaphiH Ko0amait

pedagogical Hayuro- TYKBIPBIMIaMaIapbl ~ MEH  OareITTapeld  Oiny.|amy.

training HCCIe0BaTEIbCKAs JKapaTbuibICTaHy FBUIBIMBI, COLIOT'YMaHHUTapIIBIK skoHe | Ky3ipeTTiniri: 3amanayn Oinim 6epy

paboTa MarucTpaHra,
BKJIIFO4Yas BBIIIOJITHCHUEC
MAarucTepcKoi
JccepTam/
Prerequisites -Special
undergraduate courses
Post-requisites: -
Processes of
Petrochemistry, Master
Research Scientific Work
Including internship and
master thesis

TEXHHUKAJBIK OUiM oJiCHAMACKIH TYCIHY Heri3iHje
Ka3ipri Teopus MeH NMPaKTUKAHBIH IIBIHBIFBIH TAJIAAY.
CoiHE ofmay Kasipri KOFaMHBIH JaMybl MEH >KYMBIC
icteyiHiH anfblmmapTel  perinae. CBIHE  OWIayabl
JAMBITY TEXHOJIOTHSUIAPBL: JOJEJIEPIIH JIOTUKACHIH
Kapay xoHe 3epaeney. ChiHU pedIeKCUBTI oiiiay MeH
METaKOTHUTHBTIK KaOiJeTTep i KaJIbITacCThIpy

Leap AMCUMIUVIMHBI: BBISIBHTH OCOOCHHOCTH U
B3aUMOCBSI3b OCHOBHBIX MPOOJIEM M TEM HCTOPUH |
(mrocopun HayKH; PacKphITh CAMOCO3HAHWEC HAYKH B
ee CONMAIbHO-(PMIOCOPCKUX AacleKTaX; TpPaKTOBKa
HayKd Kak Mpo(ecCHH, COLHUAIBFHOTO WHCTUTYTA H
TPOM3BOJUTENILHOM  CHJIBI; PACKPBITH IPEIMETHBIC

JKOHE aKMapaTTHIK TEXHOJIOTHSIIaP/IbI
maiiaxana OTBIPHIN JKaHa OlmiMaepmi
o3 OetiHie amy Kabineri

3HaHus: YMeTh aHATU3UPOBATh
HUCTOPUOTPA]HIO CAMOCTOSTENHFHO
MIPH U3yICHUU UCTOPUH U
¢dunocopuu HayKu

Ymenusi: YMeTh NpOBOIUTH
CPaBHUTEIHHO-yPaBHUTEIEHBIN
aHaJIN3 UCTOPUIECKUX KOHIICTIIINI 110
UCTOpUH 1 GUITOCOMUN HAYKIL.
HaBpIKku: yMeTh aHATN3UPOBATH
paboTy 0 TOM, KaKue mpoOIeMbl 1

3




0COOCHHOCTH, OOIIECTBEHHBIX M TEXHUYCCKUX HaYK,
UX OOIIKE YSPTHI U Pa3ITHYIHSL.

Coaep:xanue JUCHUIIMHBI: PaccmarpuBaer
UCTOPUI0O W (GUIOCOPHUIO  CCTECTBCHHBIX U
TEXHUYECKUX HAyK, HOBOCBPOICHCKYIO HAayKy B
KyIbType U [MBWIH3AIWHU, CTPYKTYpy HAYYIHOTO
nmo3HaHus, Quiaocodpckue TPOOIEMBbI  KOHKPETHBIX
HayK, KOMMYHUKaTUBHbIE TexHojoruu XXI Beka u ux
ponb B coBpeMeHHOM Hayke. Ompenenser mnyTH
pelIcHUs COBPEMEHHBIX aKTyaJbHBIX
METONOJIOTHYECKAX B (QUIOCOPCKUX  MpodiIeM
CCTeCTBCHHBIX M TEXHHYCCKMX HAyK, pa3BHBacT
KPUTUYECKOC MBIIIICHUE H JIOTHKY.

YTO BOJHOBAJIO UCTOPUKOB pa3HbIX
HaHpaBJ‘IeHHﬁ, IMMPOCKTUPOBATH
MEPCICKTHUBLI €€ PA3BUTHUS.
KOMHeTeHHI/lﬂ: CIIOCOOHOCTh
CaMOCTOSATCIIbBHO an/I06peTaT}, HOBBIC
3HaHUs, UCTIOJIb3Yd COBPCMCHHLIC
00pa3oBaTeIbHBIC U
I/IH(bOpMaHI/IOHHLIC TEXHOJIOI'MHU
Knowledge: master the main types of
reading original foreign language
sources

Abilities: Be able to prepare written
reports on scientific topics in the
specialty: scientific report,
presentation, discussions, theses and
articles on the topic of scientific
research in a foreign language
Skills: translate scientific texts in
English, prepare a resume.
Competence: ability to
independently acquire new
knowledge , using modern
educational and information
technology

et Timi (kociou)/
HNHoctpanHbIi
SA3BIK
(mpodeccrona b
blif) /

Foreign Language
(Professional)

BIT/K
OOK/
BJUB
K/
PD
IHSC

Sht/
IYa/
FL
5202

0/0/45/
0/50/10
/15

[N

IIpepexBu3uTTEp -
OaxalaBpHaTTBIH apHAUBI
HoHAEpI
IMocTpexkBU3HUTTEP -
MyHaiXuMusChl
TEXHOJOTHSIIBIK
MIPOLIECTEPIHIH
ecenreyJepi,
TarnpMaaMagad ety
JKOHE MarucTepiiK
JIMCCEPTALMSHBI
OpBIH/AYIbI KOCKAHIAFbI
MarucTpaHTThIH
FBUIBIMH-3€PTTEY
KYMBICHI/
IlpepexkBU3UTHI -
CrienaibHbIe
JHCLUTITHHBI
OakamaBpuaTa
IMocTpekBU3HUTHI -
Pacuersl

IMonnin makcatbl: Oonaiiak MarucTpaHTTBIH KOCiOH
ic-opekeTiHze OelICeH Il T/l MeHTepy AaFIblIapbl MeH
JIaFIbUIApbIH OJIAaH Opl JIAMBITY HEri3iHIe MIeT TUIiH
OKBITYJIbIH XaJIbIKapaJIbIK CTaHIAPTTAphl IIEHOEPiHIe
KOMMYHHKATUBTIK  KY3BIPETTUITIH Kyiem  Typue
TEpEHJIETY.

Masmynbl. B2, Cl1 nedreiiiepi >korapbl JeHreie
KOCIOM JKOHE aKaJeMUsUIBIK MakcaTTapra apHaliFaH
nparMa-kocion Oariap TYpIHIE YCHIHBUIAJbI: FBUIBIMU
aKmaparTelk 0a3a, FBUIBIMH aKIapaTThl TYCIHIIPY,
JIIIEN ey, CeH/IIpY, FBUIBIMH  KaMIIbUIBIKTAD,
aKaJIeMUsUIBIK  Jka3y. VIHHOBAaLMSUIBIK OfiCTep MeEH
TEXHOJNOTHSUIAp/Abl  Tailaiany  KOHE  3aMaHayH
Kypanmapasl kongany (MatepreTr pecypcrapsr). Kes
KenreH cabakrac MOH OOWBIHINA TUIMIK MaTepHaabl
MEHTepreHIirin kepcery/

Lesb QUCHUNUIMHBI: O3HAKOMIICHHE CTYICHTOB C
MpaBUIIaMH WHOCTPAaHHBIX  CJIOB,  OBJAJICHUE
KOMMYHUKATUBHBIMHU, SI3BIKOBBIMH U [TUCHMEHHBIMH
HaBBIKAMHU.

Kpatkoe conepxkaHue IUCHUILUIMHBIL: TTo3Bonser

Binimi: et tininzgeri TynHycka 1
JIepEKKO3/Iep/li OKYIbIH Heri3ri
TYpJIEpiH Urepy

Bigikriniri: Mamanasik OoibIHIIA
FBUIBIMHU TaKbIPBINTApPFa jka3z0aiia
xabapiamanap: mer TUTH/IE FEUTBIMU
3epTTey TaKbIPbIOb! OOMBIHIIA
FBUIBIMU OastHIaMa, pe3eHTalusl,
miKipraiacrap, Te3ucTep MeH
Makananap naibiHaan oty
JaFapichbl: AFBUIIIBIH TUTIHCTI
FBUIBIMHU MOTIH/I ayaapy, pe3roMe
KypacTeIpa Oy ZaFabIChl
Kysiperriniri: akmapatTsig
3aMaHayu aKMapaTThIK KOFamM
JTAMYBIHAAFBl OOIMBICHI MEH MOHIH
TYCiHY, OCHI YZIepicTe maiaa 0oimaTeH
KayilTep/Ii Ce31HiI, aKmapaTThIK
KayIICI3IKTiH HETi3Ti TalanTapbH
opbIHIay Kabimeri./

3HaHus: OBJIAIETE OCHOBHBIMU
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TEXHOJIOT'HY€CKUX
MIPOLIECCOB HEPTEXUMMH,
Hayuno-
HCCIIEA0BATCIIbCKaA
pabora Marucrpanta,
BKJIFO4as BBIIIOJIHCHHUEC
MarucTepcKoi
JTUCCepTaIHH./
Prerequisites -Special
undergraduate courses
Post-requisites: -
Calculations of
Technological Processes
of Petrochemistry,
Master Research
Scientific Work
Including internship and
master thesis

Pa3BUTH HaBBIKH yCTHOﬁ KOMMYHUKAIIUN Ha
HWHOCTPAHHOM A3BIKE, MCKKYJIbTYPHBIC KOMIICTCHIUU,
HaBBIKH OOMeEHa 6H3HeC-KOppeCHOHHeHIIPI€I71, OBJIAJACTH
OCHOBHBIMH BUJaMH YTCHUA HWHOA3BIYHBIX
OpPUTUHAJIBHBIX HCTOYHHUKOB, IIOAT OTOBKH
IMHNCBMCHHBIX COO6IH€HI/Iﬁ Ha Hay4YHbIC TCMbI 11O

CTEIUAIbHOCTH: HAY4YHBIA JIOKJIaJ, MpE3eHTAIns,
JIICKYCCHH, TE3MChl M CTaThH [0 TEMe HAaYy4HOrO
UCCIIeTOBAHUS Ha HWHOCTPAHHOM SI3BIKE,
AHHOTHPOBaHME HAyJYHOrO TEKCTA, COCTABJICHHUE
pestome./

Purpose: familiarizing students with the rules of
foreign words, mastering communication, language
and writing skills.

Content: Allows to develop oral communication skills
in a foreign language, intercultural competence,
business correspondence exchange skills, master the
main types of reading foreign-language original
sources, prepare written reports on scientific topics in
the  specialty: scientific  report, presentation,
discussions, abstracts and articles on scientific research
on foreign language.

BHUJaMH YTCHUSI MHOA3BIYHBIX
OpUTHHAJIbHBIX HCTOYHUKOB
Ymenusi: YMeTb IIOATrOTOBUTH
IIMCBbMEHHBIX COO6III€HI/Iﬁ Ha
HAay4YHBIC TEMBI 10 CIICIIUAJIBHOCTH:
Hay4YHBINA JTOKJIAJ], TIPEe3EHTaIuS,
JUCKYCCUU, TE3UCHI U CTATbU 110 TCMC
HAay4YHOI'o UCCJICJOBaHUs HA
HHOCTPAHHOM S3BIKC

HaBpikn: NEPEBOAUTH HAYYHOI'O
TEKCTa Ha aHTJIHHCKOM SA3BIKEC,
COCTaBJICHUEC PE3IOME.
KommneTeHIusi: criocoOHOCTh
NMOHUMATh CYIIHOCTH U 3HAUYCHUEC
nHpopManuK B pa3BUTHA
COBPEMEHHOI'0 HH(POPMAIIHOHHOT'O
0011ecTBa, CO3HABATH OITACHOCTH U
prOSI)I, BO3HHKAKOIIME B 3TOM
npoiiecce, co0JI01aTh OCHOBHBIC
TpeboBaHus MHPOPMAIMOHHOM
0E€30I1aCHOCTH, B TOM YHCJIE 3aIMUTHI
rOCyJapCTBEHHOW TaitHbI1/
Knowledge: master the main types of
reading original foreign language
sources

Abilities: Be able to prepare written
reports on scientific topics in the
specialty: scientific report,
presentation, discussions, theses and
articles on the topic of scientific
research in a foreign language
Skills: translate scientific texts in
English, prepare a resume.
Competence: ability to understand
the nature and significance of the
information in the development of
modern information society , realize
the dangers and threats that arise in
this process , to comply with the
basic requirements of information
security , including protection of state
secrets

Backapy
TICUX OJIOT'HSICHI /
Ilcuxomorns

BIV
KOO
K/BII

BP/
PU/

0/0/45/
0/50/10

IlpepexBusurrep -
OaxaaBpUATTHIH apHAUEI
TIOH/IEPi

IMonHin MakcaThl: YHBIMHBIH aJaM peCcypCcTapbIiH
Oackapy  JaFapUIapblH  KAJIBINTACTHIPA  OTBHIPHII,
IICUXOJOTHSUIBIK MEHEHKMEHT CaJIaChIHIAFEl OLTIMIH

Bimimi:  xkasipri
FBUIBIMHBIH ~ HETI3TI
MEHIepY

TICUXOJIOTHSUTBIK
TIPHUHIANITEPIH
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yrpasieHus/
Psychology of
Management

BK/
PD
/HSC

PM
5203

/15

IlocTpexBHU3UTTEP -
TarnpIMIamManan eTy
JKOHE MaruCTEPIIiK
JIMCCEPTALUSHBI
OpPBIH/IAYIbI KOCKAHIAFbI
MarUCTPaHTTBIH
FBUTBIMH-3EPTTEY
KYMBICBI/
IIpepekBU3HTHI -
CrienanbHbIe
JIMCUUTITHHBI
OakayaBpuata
IMocTpeKBU3UTHI -
Hayuno-
UCCIIe0BATENIbCKAs
pabora MarucrpanTa,
BKJIFO4Yas BBIIIOJIHCHHE
MarucTepCcKou
JICCEePTALIIH.

MEHIepy apKbUIBl  TICHXOJIOTTHIH  KY3BIPETTUIIrIH

KaMTaMachI3 €TY.

Ma3smyHbI: 6acKkapy NCHXOJOTHSCBIHBIH 3/[iCHAMAJIBIK
HeTi3]1epi. Backapynerg TICHX OJTOTFISUTBIK,
TEOPUSUIAPBIHBIH, JaMybl. backapy MCHXOJOTHSCHIHBIH
KAl  TEOPUSUIBIK  CypaKTapbl.  bacKapymIbUIbIK
KapbIM-KaTBIHAC TICHXOJOTHSACHL. KpI3MeTKepep iy
MICUXOJIOTHSIIBIK,  epekientikrepi.  KpiMeTkepepai
BIHTAJAHIBIPY  TCHXOJOTHACHL. ~ YHBIMHBIH — ajam

pecypcTapeiH OacKapy TEXHOJOTHUSIIAPBL. Y WBIMHBIH
KaJp CasCcaThlH TCHXOJOTHSIBIK KaMTaMachl3 eTy.
YilbIMIaFbl KAKTBIFBIC —TCHXONOTHACHL. — TYJIFaHbIH
Kacion nedopManusICbIHBIH aJJIbIH any
TEXHOJOTHsIIapbl.  JIMAarHOCTHKANBIK  KYpajaap/sl
Kacay, KembacubuiapJbl  OKBITYJABIH  IHGPIBIK
ozicTepiH a3ipney KoHe OacKapylIbUIBIK KeHec Oepy
TYpiHe TOKIpUOETiK eHrizy/

Ilesib AMCHMIUVIMHBI: O3HAKOMJICHHE CTYICHTOB C

OCHOBHBIMH MpyUHIOUIIaMHU COBpeMeHHOﬁ
TICUX OJIOTMYECKON HayKH, HeoOXolUMBbIe B
Npo(eCCHOHANILHON  JICTENILHOCTH  CHELUaICTOB
BBICIIICH KBaJTU(HUKAIINH.

Kpatkoe cofiepaKaHue JAUCHHUTIIHHBI
PaccmarpuBaer OCHOBHBIE NPUHLMIBI COBPEMEHHOM
MICUXOJIOTTYECKOH HayKH, HEOoO0X OMMBbIe B
npoeCCHOHAIBHOW ~ AEATETIBHOCTH  CIIEIUAIMCTOB
BeIcIIel  kBanudukauu.  Dopmupyer  HaydHO-

TEOPETHYECKOe MHUPOBO3PEHHE MO (pyHIAaMEHTAILHBIM
TNCUXOJIOTUYECKUM TIOHATUAM, YMCHUSA W HaBBIKH
TIICUXOJIOTHYCCKHX I/ICCHCIIOBaHI/Iﬁ JIMYHOCTHU, 3HAKOMHUT
C OCHOBHBIMH  MCTOAaMHU OKCNICPUMEHTAJIBHO  —
TNCUXOJIOTUYECKOro HCCICAOBAaHUA W HaIlPaBJICHUSAMHA
[ICUX OKOPPEKLIMOHHON paboTsl, YIIpaBJICHU
KOH(I)HI/IKTaMI/I B KOJIJICKTUBE, CTpEeCCaMU U METOAaMHU
UX paspelieHus./

Purpose: familiarization of students with the basic
principles of modern psychological science, necessary
in the professional activities of highly qualified
specialists.

Content:  Considers the basic principles of modern
psychological science, necessary in the professional
work of highly qualified specialists. Forms a scientific
and theoretical  worldview on  fundamental
psychological concepts, skills and abilities of
psychological researches of a personality, introduces

Binmikrisiri: Tyransl
NICUXOJIOTHSIIBIK ~ 3€pTTey  Ouiri,
BKCHepI/IMeHTTiK — TICHUXOJIOI'UAJIBIK
3epTTEY/IiH HETi3Ti 9MIICTePiMEH KOHE
HCI/IXOKOppeKHI/IHHHK JKYMBICTBIH
Oar BITTAPBIMCH TAaHBICTBIPAIbl
Jlarapichbl: YKBIMIAFbI
KaKTBIFBICTApIBl  0ackapy, CTpecc
JKOHE OJIapIBI IIIEIITY dJIiCTEePi.
Kysiperriniri: kopmaran omemui
KoHe Oimim  Oepymi OyTiH  Kyiie
peTiHAe,  OTHOMEJAroruKa  Herisi
perinne  QUIOCOQUSIBIK  TYCIHY
oicHaMachIH o1y /

3unanus: OBJIAJICTH OCHOBHBIC
MIPUHIATIBI COBpeMeHHOﬁ
TICUXOJIOTMYECKON HAYKH

YmMmenusi: YMeHHe NCUXONOrHUYECKUX
HUCCIIEIOBaHUN JIMYHOCTH, 3HAKOMUT
C OCHOBHbIMHU METOJaMU
OKCIICPUMEHTAJILHO —
IICUXOJIOTUYECKOI'O HCCICOOBAHUA U
HarpaBJICHUAMHU

TICHX OKOPPEKITHOHHON pabOTHI
HaBwbiku: yrpapneHust KOHQIMKTaMH
B KOJIJICKTHUBC, cTpeccaMu n
METOaMU UX Pa3peIICHuUs.
KOM]’[eTe]—[].ll/lfl: 3HaHUA
METOJIOJIOTUH ¢dunocodckoro
OCMBICIIEHHSI OKPYXKAIOIIETO MHpa W
o0pa3oBaHus KakK LIEJTOCTHOM
CHUCTEMBbI, OCHOBBI DTHOIICAAI O MKHN /
Knowledge: master the basic
principles of modern psychological
science

Abilities:  The ability to conduct
psychological research  of the
individual, introduces the main
methods of experimental
psychological research and areas of
psychocorrective work

Skills: management of conflicts in
the team, stress and methods of their
resolution.

Competence: knowledge of
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the main methods of experimental - psychological
research and areas of psychocorrectional work.

methodology ~ of  philosophical
understanding of the world and as an
integrated system of education
basics ethnopedagogics

OKBITYIBIH
dJIicTeMENTIK
Herizaepi/
Meroanuecku
€ OCHOBEI
TIpeToIaBaHus
/
Methodical
Bases of
Teaching

Korapsl MexTen
eIarOruKachl/
ITenaroruka
BBICIIICH IITKOJIBI/
Higher School
Pedagogy

BII/
KOO
K/BJY
BK/
PD
JHSC

ZhM
P/
PVSh

HSP/
5204

0/0/45/
0/50/10
/15

IIpepexBusnurrep -
0akaJaBpHATTHIH apHaNbI
noHepi
IMocTpexBU3UTTED -
TarJIbIMJIaMaJiaH oTy
JKOHEC MaFI/ICTepJ'IiK
JUCCepTalUsIHBI
OPbIHJAAY/Ibl KOCKaHarbl
MaruCTpaHTTbIH
FBUIBIMU-3EPTTEY
KYMBICBI./
IIpepekBU3HTHI -
CrenuanbpHbie
JUCLIUITJINHBI
OakajaBpuaTa
IlocTpekBU3UTHI -
Pacuetnl
TEXHOJIOTHYECCKUX
MPOLECCOB HEPTEXUMHUH,
Hayuno-
HCcCciaca0BaTCIIbCKasa
pabota Marucrpasra,
BKJIKOYas BBIIIOJIHCHHUC
MarucTepCcKou
JccepTanuu./
Prerequisites -Special
undergraduate courses
Post-requisites: -
Calculations of
Technological Processes
of Petrochemistry,
Master Research
Scientific Work
Including internship and
master thesis

Monnin makcatbl: KOO OKBITYIIBICBIHBIH KOCIOH-
MEeJJarOrMKalblK MOJICHHMETIHIH HETI3AepiH, IKaJIIbl
MeJJarorMKaiblK  KY3bIPETTUIIKTEPIH KaJbIITacThIPY,
MarucTpaHTTap bl JKOFAPBI OiiM oepy
MEeJJarOrMKaChIHBIH ~ TEOPHSUIBIK  JKOHE  9J[ICTEMEINiK
HeriznepimMer, JKOO-marpl OKy TpOIIECIH Kocmapiay,
YUBIMIACTBIPY JKOHE Oackapy TEXHOJIOTHsUIapbIMEH
TaHBICTBIPY.

Ma3smyHnbl. Onemeri skoHe KaszakcTraHmarbl >KOFapbl
kocibm  OumiM  Oepyai  JaMBITYABIH — 3aMaHayd
napajurManapbl, TapuXbl, COHFBl TEHACHIMSIIAPHI.
JKorapbl OKy OpHBI NeJaroruKachIHBIH T€HEe3MCI MeH
omicremeci, KOO OKBITYIIBICBIHBIH KY3BIPETTLIIrI.
YHuBepcurer JIMJAKTUKACHIHBIH Mocenenepi,
CTYICHTTEPMEH TOpOHE IKYMBICHIH YHBIMIACTHIPY,
3aMaHayd  yHHMBEPCUTETTI  Oackapy  Macenenepi.
OKBITYIBI  YHBIMIACTBIPYIAFbl  3aMaHAayW TYFbIpIIAp
MEH 9JiicTep, CTYISHTTep/AiH OKYy IC - OpeKeTiH
YIBIMIACTBIPY MEH OKY XKeTicTiKTepiH Gararnay./

Lenp AMCLMINIMHBI: OCBOCHHE IIPENOIaBaTeIAMU
BBICIICH  IIKOJILI ~ OCHOBHOM  MPO(ecCHOHATIbHO-
HeAarorn4ecKoit KYyJNbTYPHI, (opmupoBanue
HearormdecKux KOMIICTEHIINH, TEXHOJIOTHAMU
COBPEMEHHOI'0 aHaNu3a, [UIAaHUPOBAHUS, OpraHU3ALUH
OOy4eHUsT ¥ BOCIHTAHMS, TEXHOJIOTHEH CyOBEKT-
CyOBEKTHOI0, KOMMYHUKATHBHOI'O B3aMMOIECHCTBHS
npernofaBaTeNii M CTyAeHTa B 00pa30BaTENbHOM
nporecce By3a.

Kpartkoe colep:kaHue AUCIMIVIMHBI:
[IpencraBnsier coBpeMEHHBIE MapaJirMbl BBICLIETO

00pa30oBaHMs, CHCTEMY BBICIIETO MPO(EeCCHOHAIEHOTO
oOpa3oBaHUs B Kaszaxcrane. PaccmarpuBaer
METOJ0JIOTHIO TIe1arorMueCcKoi HayKH,

po(heCCHOHANBHYIO KOMIIETEHTHOCTD IIPEToaBaTelis
BbICIIEH IUKOJBL. Ilo3BoNsieT OBIaAeTh KpPEeAUTHOMN
cucTeMoil 00y4YeHHs, HOBBIMH METOJaMd U (popMamu
o0y4eHHs B TIOATOTOBKE OYAYyIIHX CIICIHATHCTOB,
BOCIHUTaHMS U (POPMHUPOBAHMS JTUIHOCTH CHEHAIIICTA,
00JTaTaroIIero TNACPCKIMH KadeCTBaMU./

Purpose: development of basic professional and
pedagogical culture by higher school teachers,

Bimimi: Oomamak OKBITYIIBITAPAHI |3
JKOFapbl MEKTeIl IIeJJarorMKachIHbIH
JKaITTTBI npoOJieMaapbIMeH,
TEOPHUSUIBIK, 9/liCHaMaJIbIK
Heri37iepiMEH TaHBICTBIPY

Binixriniri: XXorapsr Outim Oepynin

3aMaHayH napajurmanapbiH,
Kasakcranmarbl KOFapbl — KOCIMTIK
Oinim Oepy KyleciH ycbIHa Oiy
JaFabichl: KOFapbl  MEKTeIl
TeJaroruKachl caJlaChbIH/AFbl
KYMBICTBI Tangay HKOHE
YHBIMZIACTBIPY.

KyziperTiiri: OKy-TopOue
KYMBICBIHBIH yzepici MeH

HOTWXKENIEpiH Tanjay, Oaranay jkoHe
Ty3ete Giny /

3HaHUA: O3HAKOMJICHHE OYIYIIHX
npernogaBaTesei c O0IINMH
npobieMamu, TEOPETHYCCKUMH,
METO0JI0r HYECKIUMU OCHOBaMU
[IE€JIarOT KK BBICIIEH IIKOJIBI
YMenusi: YMeThb [IPEACTaBIIAT
COBPEMEHHbBIE MMapaJUIMbl BBICILIETO
0o0pa3oBaHMs, CHCTEMY  BBICIIETO
npo(eCCHOHANLHOTO 00pa30BaHUs B
Kazaxcrane

HaBbikn: aHAM3UPOBATh |
opranuzoBath pabotry B  cdepe
[1€IarOr'UKHU BBICIIEH IIIKOJIBI.

KoMmnerenuus: YMEHHUSA
aHAJIN3UPOBATh, OIICHUBATD "
KOPPEKTHPOBATh Tporiecc u

pe3ynbTaT  yueOHO-BOCIMTATENLHON
eATeNbHOCTH /

Knowledge: familiarization of
future  teachers with  General
problems, theoretical and

methodological foundations of higher
school pedagogy
Abilities: Be able to

represent
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formation of pedagogical competencies, technologies
of modern analysis, planning, organization of training
and education, technology of subject-subject,
communicative interaction between a teacher and a
student in the educational process of a University.

Content: Represents modern paradigms of higher
education, the system of higher professional education
in Kazakhstan. Considers the methodology of
pedagogical science, professional competence of a
higher school teacher. Allows seizing the credit system
of training, new methods and forms of training in the
preparation of future specialists.

modern
education,

professional education in Kazakhstan
Skills: analyze and organize work in

the field o

Competence: the ability to analyze ,
evaluate and adjust the process and
results of educational activities

paradigms  of  higher
the system of higher

f higher school pedagogy

MAMAH/IBIKTBIH TAHJAY MOJY.JIIBEPI

MM 2.
Juddepenun
aJJIBIK
TEHJEYIIEePiH
KOCBhIMIIIa
Oemimuaepi/
Jlomonuurenb
HBbIC TI'JIaBbI
nuddepeHima
JIBHBIX
ypaBHEHHUI/
Additional
Chapters of
the
Differential
Equations

AWUBIPBIMIBIK
LIETTIK
ecenTepIiy
TEOPUSICHI
/Teopust
Pa3HOCTHBIX
KpaeBbIX 3a1a4
/Theory of
Difference
Boundary Value
Problems

KII/T

AShE
T/
TRK

/TDB
VP
5205

15/0/30
/0/50/1
50/15

IIpepexBusuTTep:
Kemnbeitneni
MaTEMaTHUKAJIbIK aHAJIN3
JKOHE CTOXAaCTUKAJIBIK
aHaJIu3
HOCTpeKBI/BI/ITTep:
FBIJIBIMU 3epTrey
KYMBICHI/
IIpepexkBU3UTHI:
MaremaTuyeckuit
aHaJIU3 Ha
MHOT000pa3uix u
CTOXAaCTUYECKUH aHaJu3
HOCTpeKBHSHTLl:
Hayuno
HCCJICA0OBATCIbCKAsA
pab6ora/

Prerequisites:
Mathematical analysis on
manifolds and stochastic
analysis Post-requisites:
Research work

IMonHHiH MaKkcaTbhl: OpTYpii (U3HKAIBIK JKOHE
TEXHUKAJIBIK nporecTep/i MaTeMaTHKAIIBIK
MoJIeNnbJey e naiia 00i1aThlH alibIPMAIIBIIBIK IEKTI
ecenTepil UICHIyIiH TEOPUsUIBIK Herizaepli MeH
Q/iCTEpiH 3epTTey.

KypcrelH Herizri Ma3MyHBI TiKOYPBIIITBI, KHCBIK
’KOHEe  KYpbUIbIMIaHOAFraH TOpJapIarbl —ecemTep,
CaHJPBIK ILIEIy OJAICTepi, COHBIH ILIHJE aKbIPJIbI
alBIpMaIIBUIBIKTAP SJIiCTEPl, AaKBIPJIbI JJIEMEHTTED,
afbIPMAIIBbUIBIK CXeMalaphl JKOHE CaHABIK dJIICTEPIiH
TYPaKTBUIBIFBI MEH JIOJIIMH Taljiay CHUSIKTBI OpTYpII
middepeHnmanapl  METTIK  ecentep — KIacTapbiH
3eprreyai Kamtuabl. Kem (azanbl  ChIFBUIMANTBIH
CYHMBIKTBIKTBI CY3y TarchlpMajapbl YIIiH (U3UKAIBIK
npouecrepAin Oeniny cxemanapbl. T. KapnemanHbiH
TpaHcepTTIK TeHAeylep JKydecl VIINIH MOJIENbIiK
ecebi. E-xkybikray, memriMHig Oipereiniri. bemy

cxemanapel. TaceimManuay TeHzeyi MeH bakieii-
JleBepeTT TeHneyl YVIIiH Kabape albIpMAIIbUIBIK
cxemacel. MateMaTtukanblk — (u3MKa  ecentepiH
MISITyAiH ~ AJTOPUTMIEp KEIIeHIH op  Typii
amicrepmeH 3eprrey/

Ieasb: llenpto mnpeamera  sABISAETCS  U3ydEHHUE
TEOPETHYECKUX OCHOB M  METOMOB  PEIICHUS

Pa3sHOCTHBIX IPeNebHBIX 3a1a4, BOSHUKAIOIINX TPH
MaTeMaTH4eCKOM  MOJIEIHMPOBAHMH  Pa3JINYHBIX
(MBHKO-TEXHHYECKHX MPOLIECCOB.

OcHOBHOe  coxep:KaHMe  Kypca  OXBaThIBaeT
W3ydeHHE Pa3IMyHBIX KIAcCOB MU(QepeHITnaIbHbIX
KpaeBbIX  3aJa4, TakMX Kak  33Jaud  Ha
NPSIMOYT'OJIBHBIX, KPHBBIX M HECTPYKTYPHUPOBaHHBIX

Binimi: OipiHmi »koHe exiHm perTi|2
JKAT wmemy onmictepi. Jarabichl: xaii
TU(hepeHITHATIBIK TeHACYIeP/Ii
CaHJBIK dficneH mrenry >xoHe DEMpe
ey  yumriH OarmapiaMa  Kypajpbl
Hlenry oJicTepinae KaTEeJIKTI
AHBIKTAM B, JONIIKTI aHBIKTAMHB.
Binikriniri: xait nuddepenumanabik
TEHIEYJep MEH JKyienepal memeni,
3epTTey  YUWIH  OChl  OlLmiMIepiH
konmanansl, KT memy GaprichiHIa
TaJNJay JKOHE KOPBITHIH/ABI JKacaipl,
JKAT wremryre canabIK 9ICTI KOJIAHY
apKBLIBI KaTeniKTI AHBIKTAY/IbI
MEHIepe/i.

Kyziperriniri: o3 mnoHzik canackiHaa

HMHHOBALUIIBIK KBI3METTI
YHBIMIACTBIPY JaFabLIapsl /

3nanusa: wmeronsl pemenus OJ[Y
MepBOrO W BTOPOr0  IOPS/IKOB.
Ymenus: HCIIONB30BaTh
BapHAIMOHHBIE METOJbI MPU PEIICHUN
TPUKIIAHBIX 3a1a4. peuiarthb
YHCIEHHBIMU MeTOoHaMu
OOBIKHOBEHHBbIE  JU((epeHIraTbHbIE

YpaBHEHHS ¥ COCTABIATH IMPOTPAMMY
s pemrennst Ha OBM. Ompenenuts
MOTPEITHOCTA ~ METOOB  PEIICHUS,
OTIPENICNIUTh CTEIICHA TOYHOCTH.
HaBpbiknu: 3HAHUSAMHA
HCCIIETOBAHUN u

pu
peLIeHUH
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CCTKaX, YMUCIICHHbBIC MCETOAblI PCIICHHA, B TOM YHUCIIC
METOJbI KOHCYHBIX paSHOCTeI\/‘I, KOHCYHBIX
JJICMCHTOB, PAa3HOCTHBIX CXEM u aHaJIn3

YCTOfIQHBOCTH U TOYHOCTH YMCJICHHBIX peHIeHPIfI.
MeToabl. CXeMBbI pa3eicHus GU3NICCKUX MPOIECCOB
T 33724 GribTpamyu MHOro(a3HOW HECKIMMAaeMOon
skuakoctd. T. Pacuer mopmenm Kapnemana st
CHUCTEMBbI ypaBHeHI/Iﬁ nepeHoca. E-CXO]II/IMOCTI),
CANMHCTBCHHOCTb PCIICHUSA. CxeMbl pacrnpeacicHus.
PasHocTtHas cxema Ka6ape JUIA YpaBHCHU IIEPCHOCA
u  ypaBHeHus  baxmu-JleBeperTa. Wzyuenue
KOMIIJIEKCa aJIrOpuTMOB peuIeHus 3a1a4
MaTEMaTHYECKOM (bI/ISI/IKI/I Ppa3In4YHbIMU ME€TOJaMU /
Purpose: The purpose of the subject is to study the
theoretical foundations and methods of solving
difference limit problems that arise in the
mathematical modeling of various physical and
technical processes.

The main content of the course covers the study of
various classes of differential boundary value
problems such as problems on rectangular, curved
and unstructured grids, numerical solution methods
including finite difference methods, finite elements,
difference schemes and stability and accuracy
analysis of numerical methods. Physical process
partitioning schemes for multiphase incompressible
fluid filtration tasks. T. Karleman's model calculation
for the system of transfer equations. E-convergence,
uniqueness of solution. Allocation schemes. Cabaret
difference scheme for the transport equation and the
Buckley-Leverett equation.

Study of the Algorithm complex for solving
mathematical physics problems using different
methods.

The purpose of the subject is to master the basic
principles and methods of numerical solution of
differential equations using grid methods.

KOHKPETHBIX OOBIKHOBCHHBIX
MU PepeHINATBHBIX — YpaBHCHUH U
CHCTEM, BCTPCUAIOIIHUXCS B PA3IMIHBIX

06J'IaCT$IX CCTCCTBO3HAHUAA, u C
IIOMOIIBKD 3THUX 3HAHHUHI OonpeacInTb
MOrpeIIHOCTU MMPUMCHACMBIX
YUCIIEHHBIX MeTOJI0B perienus OY.
KOMHeTeHHHH: HaBBIKM OpraHu3alnu
I/IHHOB&HI/IOHHOﬁ ACATCIIBHOCTHU B
cBOeit mpeaMeTHOl obactu /
Knowledge: methods for solving first
and second order odes.

Ability: use variational methods in
solving applied problems. to solve
ordinary differential equations by
numerical methods and to make the
program for the solution on the
computer. Determine the error of the
solution methods to determine the
degree of accuracy.

Skills: knowledge in the study and
solution  of  specific  ordinary
differential equations and systems
found in various fields of natural
science, and with the help of this
knowledge to determine the error of the
numerical methods used to solve the
ODE

Competence:  organization
innovation in their subject area

skills

Huddepentmana
BIK TeHACYIEepIi
MICTITYiH TOPJIBIK
omicrepi/
Cerounsie
METO/IbI PEIICHUS
mddepeHnuansH
bIX YpaBHEHHI/

KII/T

DTSh
TA/
SMR
DU/
GMS
DE
5205

15/0/30
/0/50/1
50/15

IIpepexBusurrep:
MaTeMaTHUKAJIBIK TaJIAay,
IQepeHITNATIBIK
TEHIIEY, MaTEMaTHKAJIBIK
(u3nka TeHaeynepi,
KOMIUIEKC aifHbIMaJIbI
(hyHKUOMSIIAp TEOPHSICHI.
IlocTpekBU3UTTEP:

MakcaTbl: TOPIBI OIIiCTepAi KOJAaHA OTBIPHIM,
I epeHInANIBIK TEHACYIEPIi CAaHABIK IICHIYAiH
HETI3Ti IPUHIAITEP] MEH diCTEPiH Urepy.

Kyperei  Herisri Ma3myHbl  TudQepeHINANIBIK
TEHICYICPIIH OPTYpPJi KIACTapBIH, TOP OIICTEpiH
3eprreyai  KamTapl. Kypc COHBIMEH KaTtap ToOp
omicTepiHiH TYPaKTBUIBIFBIH, JIIITIH JKOHE
KOHBEPICHITMSICEIH 3ePTTEYl, KATelepi Talmayabl

[N

- HHTETpajiblK TeHAeyiep OoMbIHIIA
OiTiM ayazpl, JaFABUIAHY KOHE OJIapIbI
Kocion KBI3METTE rmayanasasl
KaOlJIeTTLIIT;

- MHTErPAIJBIK TCHACYJACPAl IIbIFapy
OapbICBIHIA OWIBI JKYHENeH i, OHBIH
MOPMEHAIITIH ~ apTTRIpyFa  KaKeTTi
oficTep i KoIaHa bl
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Gird methods for
solving
differential
equations

HUHTETrpaJIAbIK
TYPJICHIIpYJIEp XKoHE
OJIapAbIH KOJIJAHBITYHI,
FBUIBIMU-3EPTTEY
KymbicTap/
IIpepekBU3HTHI:
MaTeMaTUYECKHI
aHaJn3,

i hepeHnanbHBIE
YpaBHCHUs, YpaBHCHUSA
MaTeMaTHYECKHI
(buzuKH, TEOpHs
(yHKIIMH KOMIUIEKCHOW
NepeMEeHHOM
ITocTpekBM3UTHI:
HUHTETpaJIbHBIC
npeoOpa3oBaHus,
Hay4HO —
HCCIICO0BAJIChCKaA
pabora/

Prerequisites:
mathematical analysis,
differential equations,
equations of
mathematical physics,
theory of complex
variable function
Post-requisites: integral
transformations, research
work

JKOHE CaHIBIK MICHIIMACPIIH CarmacklH Oaraiay/sl
kamTuapl. Komm MaceneciH, apamac ecenrteppi,
napaboanblK THNTETl TEHACYJIEpHi JXOHE TIiKeNeH
JKOHE WTEPAaTUBTI OAICTEpJl WIEHIyre apHaJIFaH TOp
OMICIH KapacThIpabl. benrici3aepai ambi TacTayIpIH
Oenrini Oip perTiiri GOWBIHIIA 9IIiCTEpl KOJIAaHyFa
JKOHE HaKTBl (opMmynanap OOWBIHIIA IIEIIIM/IL
€CenTeyre XoHEe JIOMEKTI )KYbIKTaylap HOTHXECiHe
CATX wremimMiz anyra MyMKiHIIK Gepeni../

HCJIL: OBJIaICHUC OCHOBHBIMH IIPUHIUIIAMU U
METOJaMU YUCJICHHOI'O peuieHus
i depeHInaTBEHBIX ypaBHEHUH CETOYHBIMHU
METOJaMHU.

OcHOBHOE COACPIKAHMUE KypCa BKIIOYACT HU3YUYCHUEC
Pa3IMUHBIX KJIaCCOB i depeHnnanbHbIX
ypaBHeHPIﬁ, CETOYHbIX METOOB. Kpr TaKXeE
OXBaThIBACT HCCIJICAOBAHUS CTa6I/IJ'IbHOCTI/I, TOYHOCTHU
U CXOAUMOCTH CCTOYHBIX METOJ0B, aHAJIU3 OLHI/I6OK u
OLIEHKY Ka4eCTBa YHCICHHBIX peuieHnid. OXBaThIBaeT
CETOYHBIN METO/ peueHus 3a1a4u Kommn,
CMCIIAHHBIC 3aJa4¥, YpaBHCHUS napa6onnqe01<oro
TUMa, TpPAMOA ¥ UTEepalMOHHBIA Meronsl. OH
IO3BOJIIECT HCHOJB30BATh MCETOAbBI onpez[eneHHoﬁ
MOCJICAOBATCIIBHOCTH  yOAJICHUSA  HEU3BECTHBIX H
BBIYKCIISATH PELICHUE 0 ONpeAeIeHHbIM GopMyliaM U
nonydate  pemenne CAT3 B pesynbTare
MOCJICIOBATEIbLHBIX HpHGHH)KGHHﬁ/

Purpose: The main content of the course includes
the study of different classes of differential equations,
grid methods. The course also covers stability,
accuracy, and convergence studies of grid methods,
error analysis, and quality assessment of numerical
solutions. Covers the grid method for solving the
Cauchy problem, mixed problems, parabolic-type
equations, and direct and iterative methods. It allows
to use the methods of a certain sequence of removing
unknowns and to calculate the solution according to
specific formulas and to obtain the solution of the
SAT as a result of successive approximations.

Kysiperriairi: MIE€IarOr UK AJIBIK,
Oiprecim XKyMbIC icTey/li YHBIMAACTHIPY
Jarapuiapsr /

3nanus: CIOCOOHOCTH
CaMOCTOATCIIbBHO an/I06peTaT}, HOBBIC
3HaHUA IO MHTCIrpaJIbHBIM YPaBHCHUAM
u UCII0JIb30BaTh ux B cBoeH
MpOoQeCCUOHATBHOM ESITEIBHOCTH,;

- CHOCOOHOCTH K  NPHUMEHEHHIO
JIOTHYECKOI'O u KPUTHYCCKOT'O
MBIIUICHUA JJ1d pECHICHUA Hp06J'I€M;
YMeHHsI: CIOCOOHOCTh K MPUMEHEHHIO
MpoQeCCUOHATBPHON 3HAHUN U YMCHUM
Ha IIPAKTUKE;

- OCO3HaBaTh COLMAJIbHYIO 3HAYUMOCTb
cBoell Oymymiedt mnpodeccun, HUMEThH
BI)ICOKyIO MOTHUBAIIUKO K BBIIIOJIHECHHUIO
npodecCHOHATBHOM

HaBbIkH: cIIOCOOHOCTL MCIIOJIB30BATH
OCHOBHBIC 3aKOHbI €CTECCTBECHHO
Hay'{HI)IX JUCHUIIIINH B
npodecCHOoHATBHOM JIeSITEIIbHOCTH,
NPUMEHATE METOAbl MAaTEMATHUYCCKOIO
aHaJInu3a u MOACIIUPOBaHUs,
TECOPETUICCKOI'O n
SKCTICPUMECHTAJIBHOI'O UCCIIEIOBAHU.
KOM]’[eTeHl.ll/lfl: HaBbIKM OpTraHHU3alllN
neaarorutdyeCkoro COTpyAHHUYECTBA
(yuuTenb-y4eHuK,  yIUTEIb-YUUTENb,
VUHUTEIb-POIUTEND)/

Knowledge:

- the ability to independently acquire
new knowledge on integral equations
and use them in their professional
activities;

Ability

- the ability to use logical and critical
thinking to solve problems; - ability to
apply professional knowledge and
skills in practice; - be aware of the
social significance of their future
profession, have a high motivation to
perform professional activities;

Skills:

- the ability to use the basic laws of
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natural ~ Sciences in  professional
activities, apply the methods of
mathematical analysis and modeling,
theoretical and experimental research

Competence: organization of
pedagogical skills of cooperation (
teacher-student , teacher - teacher,
teacher - parent)
CBI3BIKTHIK KIIT |SITS 30/0/3 IlpepexBusurrep: ITonHiH MaKcaTBI-FEUTBIM MCH TCXHHKAHBIH opTypui|Bimimi:  xaii  muddepenmmanmsik|5
HUHTETpaJIbIK K hA / 0/0/55 CBI3BIKTBIK caJlajlapblHIa KEHIHCH KOJIJAHBUIATBIH CBI3BIKTHIK | TCHICYIICP TEOPUSICHIHBIH HETI3T1
TEeHICYIepIi MRLI /12,5/ TQhepeHINATTBIK HUHTETPANIBIK TCHACYICP Il MCITyAiH HETi3r1 9ficTepi| TYCIHITIH OlTei.
mienry aaicrepi / u/ 22,5 oreparopJap MEH TOCLIJICPiH 3epPTTey. Jarapichl: TEHJACYIIH pETiH, TCHACY
Mertonapb! peneHus MSLI TEOpUsIChIHA Kipicie KypeTbin Heri3ri Ma3MyHbl OipiHINI JKOHE €KIiHIII|)KYHECIHIiH peTiH aHbIKTail anajsl,
JTUHEHHBIX E MocTpexBU3nTTEP: perTi ¢pearonsm TeHaeyiaepi, Boabrepp Tenaeynepi, |xkanmnel  koHe aepOec  ImemimMaepiH
HUHTErpabHbBIX 6206 KonmanOanbl meKTiK CHUHTYJISPJIBIK  SiApONaphl  Oap  eKiHINI  peTTi|Tadajpl.
ypaBHEHHH / ecenrep/ OpenronbM  TeHAeydaepi  CHSAKTHI  ChI3BIKTHIK| BiikTisiri: OipKaJIBINTHI
Methods for IIpepeKBU3UTHI: MHTETPAIJBIK ~ TEHJACYIEpIiH  Heri3ri  TypJiepiH,|y3UIiCCi3IKTI, MHTErpaiblK KHCBHIKTHI,
solving linear BBeneHus B TCOPHUIO CoHfaii-ak ~ Mrepaumust  omiCTEpiH,  KOJUIOKAIMS |MHTETPAIbl MEHIEPE/i.
integral equations JIMHEHHBIX omicrepin, amepkun omicrepin, Heiiman omictepin,|Ky3iperrimiri: TIeIarOTMKAITBIK
i hepeHInanTbHbIX Oypre omicTepiH koHe T.0. KOca aliFaHza, IIeNry|KbI3MET HOTIIKECIHE
OIepaTopoB ozicTepiH 3eprreyui KaMTHUJIBIL. BepinreH |)kayankepiiitiKkieH Kapaysl /
ITocTpeKBU3HUTHI: i depeHnman bk TEHJIeYIIep OoiibIHIIa|3HAHMS: OCHOBHBIC IOHSITHS TEOPHU
[puknanueie kpaeBble  |MHTerpanaplk Tenaeysiep kKypa Oury. MHTerpanabik|oObIKHOBEHHbIX I depeHnnanbHbIx
3amaqn/ TeHaeynepai  wemry. JloWekTi KybIKTay —OJiCiH|ypaBHEHHH.
Prerequisites: KojjaHy. BonbTepp  MHTErpaniblk  TEHJCYiHIH|YMeHHUs: OnpeneniaTh HOPSAIOK
Introductions to the mrertimi. Jlarmmac TypreHaipyi. AHBIKTaMAachl KOHE|ypaBHCHHS, TIOPSITOK CHCTEMBI
theory of linear Herisri Kacuertepi. Jlamnac TypiaeHaipyid Kojamany/ |ypaBHCHHMH; HaXOOUTh  oOIIee |
differential operators Hean: Ilemsro mpeaMera SIBISIETCS  W3YUCHHUE|4aCTHOC peIIeHuSI.
Post-requisites: Applied |Teopernuecknx ocHOB u  MerofoB  perieHus | HaBbIKH: TIPOM3BOIBHBIMH

boundary value problems

Pa3sHOCTHBIX MNPEACIbHBIX 3aJa4, BOSHUKAIOIIUX ITPU

MaTEMAaTHYECKOM  MOJEIUPOBAHUM  Pa3JIMYHBIX
(MBHKO-TEXHHIECKIX MPOLIECCOB. OcHOBHOE
cofiepKaHue Kypca OXBAaTbIBaeT n3y4eHue

Pa3IMYHBIX KiaccoB Au(depeHIaNIbHbIX KpaeBbIX
3a/a4, TAaKWX Kak 33Ja4d Ha IPSIMOYIOJIbHBIX,
KPHBBIX n HECTPYKTYpPHPOBAaHHbIX CeTKax,
YHCIIEHHbIE METO/bI PEUICHUS, B TOM YHCIIC METOJBI
KOHEYHBIX  PAa3HOCTEH, KOHEYHBIX  3JIEMCHTOB,
Pa3HOCTHBIX CXEM M aHaJIW3 YCTOWYHMBOCTH H
TOYHOCTH UHWCICHHBIX pemeHui. MeTombl. CXembl
pasneneHus (U3MUECKHX IPOLECCOB UL 3a7ad
(upTpann MHOTO(a3HOM HEC)KIMaeMOH
xkuakoctu. T. Pacuer mopmenm Kapnemana st
CUCTEMBl YypaBHEHUM mepeHoca. E-cxomumocTs,
€IMHCTBEHHOCTh pemeHnsi. CXeMbl paclipeeeHHs.

MOCTOSIHHBIX, HMHTErPalbHbIX KpPUBBIX,
MEPBBIX MHTETPANIAX.

KommnereHnmsi: OTBETCTBEHHOCTh 3a
pe3yJIbTaThl Hearoruyeckom

nearenpHocTy /

Knowledge: basic concepts of the
theory of ordinary differential
equations.

Ability: to determine the order of the
equation, the order of the system of
equations; to find General and
particular solutions.

Skills: arbitrary constants,
curves, first integrals.
Competence: responsible for the
results of pedagogical activity

integral
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PasHocTHaAs cxema Ka6ape JUIA YpaBHCHUA MIEPCHOCA
u ypaBHeHus baxnu-JleBeperra.

I/I3yquHe KOMIUICKCa aJIrOPUTMOB PCHICHUA 3aJa4d
MaTeMaTHYSCKOMN (I)I/ISI/IKI/I Pas3siindYHbIMU MeTO[[aMI/I/
Objective: The purpose of the subject is to study the
theoretical foundations and methods of solving
difference limit problems that arise in the
mathematical modeling of various physical and
technical processes.

The main content of the course covers the study of
various classes of differential boundary value
problems such as problems on rectangular, curved
and unstructured grids, numerical solution methods
including finite difference methods, finite elements,
difference schemes and stability and accuracy
analysis of numerical methods. Physical process
partitioning schemes for multiphase incompressible
fluid filtration tasks. T. Karleman's model calculation
for the system of transfer equations. E-convergence,
unigueness of solution. Allocation schemes. Cabaret
difference scheme for the transport equation and the
Buckley-Leverett equation.

Study of the Algorithm complex for solving
mathematical physics problems using different

methods.

Komruiekcri KIl/ | KTA 30/0/3 IIpepexBu3uTTEp: Ionnin MaKcaTbI-QyHKIHsIAP meH|BiTiMi: 3amaHayn TEOpPUSUIBIK JKOHE
TaNaaybIH K | A/ 0/0/55 Wurerpanubik MHTErpajapablH HIEKCI3IIKTE, O0JIBICTAP IBIH | KO JaHOAIIBI MaTEeMAaTUKAHBIH
ACHMITOTUKAJIBIK AM /12,5/ orepaTopJiap HIeKapachlHIa, COHMal-aKk Kypien (QyHKUUsUIapbIH|aHATUTUKAIBIK apCeHANIbIHA — KIPETiH
onicrepi/ KA/ 22,5 TEOpUsIChIHA Kipiciie apHaifbl HYKTeJepl MEH ChI3bIKTapbiHA )KAKbIH MiHE3-|[IOHHIH HEri3ri TYCIHIKTepiH Oliei.
ACHMOTOTHYECKH ACA IocTpexkBU3UTTEP: KYJIKbIH  Tajjmay  yuniH — kemreHmi — Tajjayza|Jdarabichbi:aepOec JKOHE HaKTbI
€ METO/IbI M [exrik ecenrepmi ACHMITOTUKAJIBIK SICTEP/Il 3ePTTEY KOHE KOJJIaHy. |*KarIailbIHIaFbl (YHKIIMOHAITBI
KOMIIJIEKCHOT'O 6206 LICMIYIIH 3aMaHayH Ma3smyHbl: ACHMITOTHKAQJIBIK KATHIHACTAD MEH|aHaJUTHKAJIBIK KO3KapacThl oit
aHamza / CaH/IBIK o icTepi/ TOPTIN KAaTBIHACTAPBIH capaiay jKoHe MHTerpalusiay|enerinex OTKI3II, JKAIITTBI
Asymptotic IlpepeKkBU3NTHI: KapacThIpblIabl. OyHKUMsIap KJIACTapBbIMEH | TY)KBIPBIMIAMACHIH HTEpPeIi.
Complex Analysis Beenenust B Teopuio omepams  MoceneciH  Imenry, TpaHcueHmeHTTiK|Bimikrimiri:  Beiime.  MubekTHBTI,
Methods HWHTETPaIbHBIX TeHIeYACPIiH ACUMIITOTHKAJIBIK IIETTiMiHIH | CIOPBEKUBTI JKOHE OHMEKTHUBTI

OIepaTopoB epeKIIeNiKTepiH Tanmay. JKanmeutaynet |6efinenep. beiiHenep KOMITO3UITHACHL.

IocTpeKBU3UTHI: KaJIBIITACTBIPY [Tyankape 6otipiamra | Kemmvymenep MeH OeliHenepaiy

CoBpemeHHBIE ACHMIITOTUKANBIK BIABIPAYbl aHBIKTAY, MOCENEHI|IeKapTThIK KOOCHTIHIICIH MEHTepei.

YHUCJIICHHBIC MCTOJbI
pelIeHuns KpaeBsIx 3a1au/
Prerequisites:
Introduction to the theory
of integral operators
Post-requisites: Modern

Jlamumac sxoHe Ditnep amicimen mrenty./

Leab: oBnageHWe OCHOBHBIMHM NPUHIHUIIAMH U
METOIaMH YHCIICHHOTO penreHus
Qg epeHIraTbHBIX ypaBHCHHH CETOYHBIMHU
METO/IAMH.

OcHOBHOE CoOJllep)KaHUE Kypca BKIFOYAeT H3YYCHHE

Kysiperriniri: xommanbansr ecenrepmi
HIBIFAPY JAFIbUIAPEI, OJaPIbIH KbI3MET
eTyiHIH THIMIUTITIH Tanmay,
MEKTENTepJe,  TEXHUKAIBIK  JKOHE
KOCINITIK OKY OpBIHOaphIHOa cabak
Kyprizy /
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numerical methods for
solving boundary value
problems

Pa3IUYHBIX KJIaCCOB i hepeHnInanbHbIX
YpaBHEHMH, CETOYHBIX MeToAoB. Kypc Taxke
OXBAaTBhIBAET MCCIIEJOBAHUS CTAaOMIIBHOCTH, TOYHOCTH
M CXOIMMOCTH CETOYHBIX METO/IOB, aHAJIU3 OMUOOK U
OLIEHKY Ka4eCTBa YUCIIEHHBIX pelieHnid. OXBaThIBaeT
CeTOUHBIH  MeTox  pemieHus  3agaun Koy,
CMEUIaHHbIE 3allaud, ypaBHEHHS NapabOIMYecKOoro
TUMA, NOpAMOM U UTepalMOHHBIA Meronsl. OH
MO3BOJISIET UCIIOIb30BaTh METOMABI  ONpPEEICHHON
MOCJIEIOBATEIbHOCTH ~ YAJIEHUs] HEU3BECTHBIX U

BBIYHCIISATH PELICHHUE 10 ONPEACIeHHBIM (hopMyiaM U
nony4yate  pemenne CAT3 B pesynbTare
MOCTIE0BATEIBHBIX PUOTKEHHUI /

Purpose: The purpose of the subject is to master the
basic principles and methods of numerical solution of
differential equations using grid methods.

The main content of the course includes the study of
different classes of differential equations, grid
methods. The course also covers stability, accuracy,
and convergence studies of grid methods, error
analysis, and quality assessment of numerical
solutions. Covers the grid method for solving the
Cauchy problem, mixed problems, parabolic-type
equations, and direct and iterative methods. It allows
to use the methods of a certain sequence of removing
unknowns and to calculate the solution according to
specific formulas and to obtain the solution of the
SAT as a result of successive approximations.

3HaTh: IMPUMCHCHUEC MCTOOa
CHGKTpaHLHLIﬁ aHaJInu3
CaMOCOIIPSKCHHBIX onepaTopon

Ymenne: ¢ eauHbIX (QyHKIIMOHAIBHO-
AQHAJTMTUYECKUX TIO3U TN
MIEPEOCMBICIINTh W3BECTHBIE €My B
YaCTHBIX W KOHKPETHBIX  CIIydasx
TIOHSTHUS, TPUHINIEI, (AKTBl U YCBOUTD

uX HamOoyee oOmme (HOPMYITHPOBKH.
HaBbixn: OTOOpaskeHUSIMH.
VHBbEKTUBHBIM,  CIOPBEKTHBHBIM U
OMbEKTUBHBIM 0TOOpaKECHHUEM.
Kommnozurmsimu OTOOpasKeHHsI.
JlekapToBBIM MPOU3BEICHHEM
MHOJKECTB ¥ OTOOpaKEHHH.

Kommnerenumsi: yMeHUs NPHUMEHSATh
MH(OPMaIIOHHBIC u
TENEKOMMYHHKAI[HOHHbIE TEXHOJIOTHU
B MEIATOTHYECKON eI TeTbHOCTH /

Know: application of the method
spectral  analysis of self-adjoint
operators

Ability: to rethink the concepts,

principles, facts known to him in
particular and specific cases from the
unified functional and analytical
positions and to assimilate their most
General formulations.

Skills: Mappings. Injective, surjective
and bijective mapping. Compositions
of the mapping. Cartesian product of
sets and maps.

Competence: the ability to use

information ~ and ~ communication

technologies in teaching activity;
MM 1.1 rypm-JIuysumn |BII/T |ShLO 15/0/30 IpepexBusurrep: Monnin maxkcatpi: Iltypm-JIluyBunn ecentepin|Biimi: Kypcrbig Heri3ri|3
Juddepennn |oneparopsiabi  |K ST/ /0/50/1 «Kaii TajIay XKOHE IIENTy VIIiH KOJIaHBUIATBIH CIIEKTPIIIK | TeopeMaiapsiH Girei.
AIBIK CHEKTPaJIIBI STOS 0/15 IuQdepeHInaNTIBIK TEOPHSIHBIH ~ HETi3Ti  TyXbIpeiMAaamanapel  MeH|darapichl: CHI3BIKTHIK anredpa MeH
TEHAEYIEpIiH |Teopusicel/ hL/ TEHJICYIepAl CaHIbIK OIiCTepiH 3epTTey, MBICANIBI, MEHIIIKTI MOHIECP MEH|aHAIWUTHKAIBIK TEOMETPUS EeCEeNTepiH
KOCBIMIIIa CriexTpanpHas STSh OMiCIIeH IIeTITy» MeHImikTi (yHKumsTapael  Taby xoHe LlTypm-|memeni, KypcThIH OarmapiamachIHIa
Oemimuepi/ TEOpHs oreparopa LO IMocTpexkBU3UTTEP: JlmyBUmn onepaTopiapbIHBIH CIIEKTPIIK KaCHETTEpiH |ecenTenai Bimikriiiri:
Homonaurens |ITypMm- 5302 Jduddepernmanapk JKOHE ONTap.IbIH KOJNAHBITYBIH 3€PTTEY. CBIBBIKTBIK ~ KYHemepai  SKYBIKTaIl
Hble T1aBel  [JImyBriums/Spectra TEeHJIEYIIep, Ma3myHBbI: Herisri TeopeManapabl KapacThIpy *KOHE Iyl JKOHE  amlpOKCHMAIHUSHBL,
miahpepennma || Theory of MaTeMaTHKAIBIK (U3UKA |CIEeKTPIIK TEOpUsSHB aHBIKTay. LITypM-JImyBWm [>KybIKTay 6l KYPYABl MEHIEpElIi.
JIBHBIX Shturm-Liouville JKOHE CaHJIBIK 9MIiCTEp  |TEHJIEYiH KoHe TYpJEHIipy omepartopiapbin menry, | Kysiperrimiri: OKy-TopOue
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ypaBHEHHUIA/
Additional
Chapters of
the
Differential
Equations

Operator

JKQHE OJIapAbl Ieury

Puman (dhopmynanapsixH MEHTrepy, IITYpM-
JIlyuBUNBIiH IIETKI ecenTepi COHFBI apaibIKTa JKoHE
JKapThUlail ocbTe, KeHOip JKaNIbUIaHFAH CIIEKTPIIIK
GyHKIWSIap  Typaibl  MONIMETTEp,  CIEKTPIIiK
(yHKIWSUIap  YIIIH — aCUMIITOTHKAIBIK — (opMyra.
Cypak KOIOJIBI CHIIATTay, HETI3Ti (QopMysanapisl
HmIbIFapy/

I_Iem,: HN3YyUYUTb OCHOBHBIC TIOHATHUSA U METO/bI
CHeKTpaJ’ILHOﬁ TCOPHUH, UCIIOJIB3YEMBIC JISA aHAJIM3a U
peuieHus  3aga4d I_HTpra-HI/IYBI/IJ'IIISI, TaKUX Kak
HaX0XICHUEC COOCTBEHHBIX 3HAYEHUH U COOCTBEHHBIX
(yHKIMHA, a TakKe Uil W3Yy4eHHUs CIIEKTPaJIbHBIX
cBoiicTB omepatopoB Illtypma-JluyBumns u  ux
MIPUIOKEHUI.

Coaep:kanue: pacCMOTPEHUE OCHOBHBIX TEOPEM H
onpejiefieHue  CHeKTpalbHOW Teopuu. Penienue
ypaBHenuss  Irypma-JluyBuiis  u omepaTopoB
npeoOpa3oBaHus, oOcBocHHe (opmyn Pumana,
kpaeBbIX 3amad Ilrtypma-JIynBunns Ha KOHEYHOM
HUHTEpBAJIC W IIOJTYOCH, CBEACHUSA O HEKOTOPBIX
00001IeHHBIX CHEKTPaIbHbIX GyHKIMAX,
ACUMIITOTHYECCKas1 (bopMyna JUISL CIICKTpaJIbHBIX
¢ynkipid. OnucaHue aHKETHPOBAHUS, W3BJICUCHHE
OCHOBHBIX (OpMYJI./

Purpose: To study the basic concepts and methods of
spectral theory used to analyze and solve Sturm-
Liouville problems, such as finding eigenvalues and
eigenfunctions, and to study the spectral properties of
Sturm-Liouville operators and their applications.
Content: consideration of basic theorems and
definition of spectral theory. Solving the Sturm-
Liouville equation and transformation operators,
mastering Riemann formulas, Sturm-Louisville
boundary value problems on the finite interval and
semi-axis, information on some generalized spectral
functions, asymptotic formula for spectral functions.
Description of questioning, extraction of basic
formulas.

JKYMBICBIHBIH yzepici MeEH
HOTWDKENIEpIH Tanjay, Oarajay >XoHE
Ty3ere Oiy

YMenmnsi: onpenenits OCHOBHBIC
muppepeHIAATBHEIE  TSOMETPUH U
TOIIOJIOTUH, pas3oupatbest B

J0Ka3aTeJIbCTBAX OCHOBHBIX TEOPEM

Kypca.
HaBbIKkH: OCHOBHBIMH YPaBHCHHSMH

TEOpPUU  TIOBEPXHOCTEH; MOHATHSIMU
TOIOJIOTUYECKOTO  MPOCTPAHCTBA H
TOIOJIOTUIECKUX CBOIICTB,
TOTOJIOTUYECKONH  SKBHUBAJICHTHOCTH;
MOHATHSIMU mddepeHmpyemoro
MHOroo0pasus, GbyHKIMAMEU Ha
MHOro00pasum, KacaTeJlbHBIMH
IPOCTPAHCTBAMH, KacaTellbHbIMH
OTOOpaKEHUSIMH, paHramu
O0TOOpaKEHHS

Komnerenuusi: YMEHUS
aHaJM3UPOBATh, OLICHUBATh u

KOPPEKTUPOBATh IPOLIECC U PE3YIbTAT
yueOHO-BOCTIUTATENLHOM
nearenpHocTy /

Know: the application of the method of

spectral  analysis of self-adjoint
operators.
Ability: to reinterpret concepts,

principles, facts known to him in
particular and specific cases from
single  functional and analytical
positions and to understand their most
general formulations.

Skills: Mappings. Injective, surjective
and bijective mapping. Composition of
the display. Cartesian product of sets
and mappings.

Competence: the ability to analyze ,
evaluate and adjust the process and
results of educational activities

ChBI3BIKTHI 03- SOTE 15/0/30 IpepexBusurrep: MakcaTbl: CBI3BIKTBIK ©31H-631 OipikTipmeiiTin| BiliMi:  KHCBIK, KHCBIKTBIK JKOHE|2
e3iHe TyHiHIeC OTK /0/50/1 Byrin ¢yaxumsiap orepaTtopiapMeH OaiIaHBICTBI HETI3Ti TEOPHSUIBIK |[IMPATy  TYCIHIKTEpiH,  KHCBIKTap
eMec oreparopap / 0/15 IocTpexkBU3UTTEP: TYKBIpBIMIAMaTap MEH OIICTepHi 3epTTey KOHE|TCOPHSCHIHBIH HETi3Ti  TeopeMachH,
TEOPUSICHI/ VTL FBUIBIMH 3€pPTTEY oNapIpl CHEKTPINIK KAaCHEeTTepIl Taljayna, THICTi|OeTTep  TYCIHITIH  JKOHE  OHBIH
Teopus NO / KYMBICHI/ TEHJEYJIep MEH ecemnTepi IIemryae, COHai-ak|cumarraMachliH, OipiHIm jKoHE eKiHmIi
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JIMHEWHBIX
HECaAMOCOIIPSKCH
HBIX OIIEpaTOpoOB/
Theory of Linear
Non-Self-Adjoint
Operators

ITLN
SAO
5302

IIpepexBusutsl: Llensie
GbyHKIIIN
IMocTpekBU3UTHI:
FBUIBIMU 3€PTIEY
KYMBICEI/
Prerequisites:
Mathematical analys,
Differential equations
Postrequest: Research
work

MareMaTHka MeH (H3HKaJaFbl OChl TCOPHSHBIH
OPTYPITi KOCBIMINIANIAPBIH 3€PTTEYIE KOJIIAHY.
Masmynbl:  ChI3BIKTBIK ~ ©3iH-631  OipiKTIpMEHTIH
OmepaTopiapiblH AHBIKTAMACHI MEH KACHETTEpi.
CBI3BIKTHIK ©31H-631 OipiKTIpMEHTIH ornepaTopiapabH
CIIEKTPIIIK TEOPHUSACHL. CBI3BIKTBIK ©31H-031
OipiKTIpMEUTIH orepaTopiapbIH CIIEKTPIIIK
kacuertepi. CPBBBIKTBIK ©31H-631  OIpIKTIpMEUTIH
OIepaTopJIApMEH  TCHACYJIEPHAI  IIeNly  oJicTepi:
IIernrimaep amicrepi, I'pun GdbyHKIMAITAD,
omnepaTopiapiblH JKapThiiaidk TonTapbl. CBHI3BIKTHIK
©31H-031 OIpIKTIPMEHTIH OrepaTopiap TEOPUSICHIHBIH
KOCBHIMINIATIApbl.  TYPaKTBUIBIKTBI ~ Talnjay  IKOHE
CaHJIBIK axicrep: ©31H-031 OipiKTipMEHTIH
OmepaTopiapiblH  TYPaKTBUIBIFBIH  TaNzay, ilIKi
KeHiCTIKTepre blabIpay ouicrepi, KpbuioB omicrepi,
miekapanblk  VHTErpanaplk  TeHaeyiep  djicrepi
CHSIKTBI ©31H-631 OIpIKTIPMEUTIH oOrepaTopiiapMeH
ecenTepi MeMyIiH CaHIbIK dicTepi/

lle.m): onvpasacb Ha METOJAbI U HArJIsIIHbIC O6paSbI
KJIaCCHYeCKOr  mudQepeHIranbHOl  TC€OMETPUH,
BBCCTH JOKTOPAHTOB B O6_]'IaCTB OCHOBHBIX IMOHSITHHN U
uzieit coppeMeHHol A pepeHnaabHOl reOMETPHH.
[Iporpamma BKiIIO4aeT B ceOsi KaK TEOPHIO KPHUBBIX U
HOBEPXHOCTEH B EBKJIMIOBOM IIPOCTPAHCTBE, TaK H
OCHOBHBIC TIOHATHS TONOJOTHM, TEH3OPHBIH aHAIH3
Ha  MHOrooOpasusX,  OJIEMEHTHl  PHUMaHOBOH
TeOMETPHH, Hayaja TEOpHH BHELIHHUX
muddepennmansipix GopM. B CBsI3M ¢ 3TUM O4YeHb
BaYKHOH 3a/1a4yell ABISAETCSA MO BO3MOYKHOCTU IOJIHOE
PACKpBITHE OCHOBHBIX TIOHATUH JAWUCHUIUIMHBL |
OCMBICIICHHOE ~ YCBOGHHE  HMX  JIOKTOpaHTaMH.
Conep:xanue: Teopus KpPUBBIX. Teopus
MOBEpPXHOCTEH. DJleMeHTHl Tomojaorud. (OCHOBHBIE
TOHATHSI TEOPHH MHOr000pa3uil. TeH30pHBI aHATN3
Ha  MHoOrooOpasus. PumaHoBa  MerTpuka Ha
MHOroobpasus. Bremsue Gpopmsl/

Purpose: Purpose: to study the basic theoretical
concepts and methods associated with linear non-self-
integral operators and to apply them to the analysis of
spectral properties, the solution of related equations
and problems, and the study of various applications
of this theory in mathematics and physics.

Contents: Definition and properties of linear non-
self-adjoint operators. Spectral theory of linear non-

KBaJpaTThIK (opmanapibl, TayCThIK
JKOHE OpTalia KUCHIKTBIKTHI OlTeti.
Jarapichr: JddepeHnnan bk
TEOMETpUSl  JKOHE  TOIOJIOTHSHBIH
HETI3T1 aHBIKTAMACBIH, KypCThIH HET13Ti
TEOpEMaChIHbIH JIoNeNnAeHy1H
TaJIKbLIaH anajpl.
Binikrimiri: Oerrep TEOPHACHIHBIH
HETi3rl TeHAEYJEpiH, TOIOIOTHSIIBIK
SKBUBAJICHTTUIIKTI, mddepen-
IIHAJIJIBIK KeroelHenepi,
KeroelHeniKTep GyHKIMSICHIH, KaHama
KEHICTIKTi, kaHama OeifHenepai, paHr
OciiHEeCiH MEHrepe/Ii.

Kysiperriairi: M€JarOrUKAJIBIK,
Oiprecin XyMbIC icTey/l YHBIMAACTHIPY
Jarapuiapsr /

3HaHMsI: TIOHSTUS KPUBOW, KPUBU3HBI
W KpYYeHHs, OCHOBHYIO TeOpemy
TEOpUH KPHBBIX; TIOHSITHSI
MOBEPXHOCTH W €€ XapaKTEepUCTHK,
EpBO W BTOPOM  KBaJpaTUYHBIX
(hopm, rayccoBOM U cpeHel KPUBU3H.
YMeHnusi:  onpenensiTb  OCHOBHBIE

middepeHnnanpHple  r€OMETpUH U
TOIIOJIOTUH, pa3bupaTbcs B
JIOKa3aTeIbCTBaX OCHOBHBIX TEOpEM
Kypca.

HaBpIKH: OCHOBHBIMH ypaBHEHISIMH
TEOPHH TIOBEPXHOCTEH; TOHATHUSIMHU
TOIOJIOTUYECKOTO  MPOCTPAaHCTBA U
TOIOJIOTHYECKHUX CBOICTB,
TOIOJIOTHYECKOM  3KBHBAJICHTHOCTH,

TOHSITUSIMH mddepeHmpyemoro
MHOT000pa3us, hyHKIHIIMEI Ha
MHOTr000pasum, KacaTelbHBIMU
NPOCTPaHCTBAMHU, KacaTelbHBIMU
0TOOpaKEHHUSAMH, paHramu

0oTOOpakeHHs

KOMHeTeHl.ll/lﬂ! HaBbIKM OpTraHU3aIINA
IeaarorvdaeCkoro COTpYAHHUYIECTBA
(yudTeNnb-ya4eHUK,  yIUTEIb-YIUTENb,
VUUTEIb-POIUTEND )/

Know: the application of the method of
spectral  analysis  of  self-adjoint
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self-adjoint operators. Spectral properties of linear
non-self-adjoint operators. Methods of solving
equations with linear non-self-integrating operators:
solution methods, Green's functions, semigroups of
operators. Applications of the theory of linear non-
self-adjoint  operators.  Stability analysis and
numerical methods: numerical methods for solving
problems with non-self-integrating operators, such as
stability analysis of non-self-integrating operators,
decomposition methods into subspaces, Krylov
methods, methods of boundary integral equations.

operators.

Ability: to reinterpret concepts,
principles, facts known to him in
particular and specific cases from
single  functional and analytical
positions and to understand their most
general formulations.

Skills: Mappings. Injective, surjective
and bijective mapping. Composition of
the display. Cartesian product of sets
and mappings.

Competence: organization of
pedagogical skills of cooperation (
teacher-student , teacher - teacher,
teacher - parent)

Hepbec
TYBIHABLJIbI

i hepeHnnan bl
K TCHICYJIEPIiH
KOCBhbIMIIIa
Tapaynapbl/
JlonomHUTETbHBIE
TJIaBbI
nuddepeHnnanbH
bIX YPAaBHEHUH B
YaCTHBIX
MIPOU3BOJIHBIX/
Additional
Chapters of Partial
Differential
Equations

BII/T

DTD
TKT
/DGD
UChP
/ACh
PDE
5302

30/0/45
/0/60/1
5/30

IIpepexBusuTTep:
«MaTtemaTHKaNIbIK
tanmay 1,2,3,4»
ITocTpekBU3HNTTEP:
IexTik ecenTep
TCOPHUACBIHBIH
orepaTopIIbIK dicTepi/
IIpepekBU3UTHI:
«YucneHHbIe METOBI
peleHus
OOBIKHOBEHHBIX

i depeHInanTbHbIX
YpaBHEHUI»
IMocTpeKBU3UTHI:
Juddepennmanbabie
YpaBHEHH,
MaTteMarnieckas (U3nKa
Y YHCIIEHHBIE METOBI U
ux pemieHus;/
Prerequisites:
"Numerical methods for
solving ordinary
differential equations»
Post-requisites:
Differential equations,
mathematical physics
and numerical methods
and their solutions;

IMonnin MakcaTbl: Op TYpJdi FBUIBIMH JKOHE
HHXKEHEPITIK KOCBIMIIIAIapia KOJIIaHbLIATHIH
JTu(hepeHITHATIBIK TeHJCYJIepAi ISy TIH

HEFYPJIBIM KYPJAENTI KOHE JKETUIMIPIIreH OIiCTepiH

3epTTey OOMIbIN TaObLIA b
Ma3myHbI: Maructpanrrap rUnepoonabIK,
SJUIMNTHKAIBIK JKOHE apajac TUNOTI TeHAEylep

TEOpUsIChIH, CcoHpaii-ak Puriy omicrepi, [anepkun
d/icTepl JKOHE aKbIPJIbI AIIEMEHTTEP ICTEPl CHUSKTHI
KypAeni 0acTankpl-IIeTKi ecenTepl ey dIicTepin
3eprreiigi. Onap COHIal-aK  ChI3BIKTBIK — €Mec
TEHJeyJep MEH aWHbIMaibl Kod(pduipeHtrepi Oap
TeHJeYJepl HICIyMeH, COHal-aK (PU3UKaIaFbl OChI
oAicTep iy KOJIaHBUTYBIMEH TaHbICAIbl/

Hean: Knaccudukarys ypaBHEHU# c
OTKJIOHSOIIUMCST apryMmenToM. OCHOBHAS 3a/1a4a JUls
muddepeHInaTbHbIX YPaBHEHHUH .

Conep:xanue: OOmas Teopusi TUHEHHBIX YpaBHEHUH
u cucreM. KpaeBas 3amaya 1 JMHEHHOTO
YpaBHEHUSI WJIM CHUCTEMbl YypaBHEHMH. DyHKUMA
I'puna. [lpencraBneHue perieHus KpaeBoW 3alayul.
3amava IlItypma-JlmyBumist st ypaBHEHUS BTOPOTO
nopsinka. Cucrtemsl nuddepeHnInanbHbIX YpaBHEHAN
C KOMIUIEKCHBIMH apryMeHTaMHu. Jloka3aTenbCcTBO
TEOpPEMBbl  CYIIECTBOBAHUS W  €IWHCTBEHHOCTH
AQHAJTMTHYECKOTO PEIICHHsST METOAOM Ma)KOpaHT./
Purpose: Classification of equations with a deviating
argument. The main problem for differential
equations. Contents: General theory of linear
equations and systems. A boundary value problem for

Binimi: muddepennmanapik Teneysep
TEOPUSICBIHBIH HET13T1 TYCIHIriH Oineni;

Jlarapichl: TEHICYIIH PETiH,
TeHeyaep KYHeciHiH perin
aHBIKTANIbBI, KaIIbl JKOHE Jepbec
IIEHTMIH Tabapl;
BijikTiniri:uHTerpanapl KUCHIKTapabl,

aJIFaIlKel HHTErPaIgbl MeHrepem
Kysiperrianiri: MEeAArOrMKaIbIK
Oipriecin XKyMbIC icTey/Il YHBIMAACTBIPY
Jlarapuiaps /

3HaHuUsA: OCHOBHBIE TEOPEMBI Kypca.
Ymenusi: pewiath 3anaud JIMHEHHOMR
anreOpsI u AHAJMTUYECKOM
TeOMETPHU6 IEPEYNCIICHHBIE B
IporpaMme Kypca.

HaBbiku: moctpoeHus: NpHOIMKEHHH,
alMpOKCUMAlMi ¥ TPHOIKEHHOTO
penicHus JIMHEHHBIX CHUCTEM.
KommnereHuusi: HaBbIKM OpraHU3aLUN
IeaarortdaeCkoro COTpYAHHUYIECTBA
(yuHTeNnb-yaeHUK,  yIUTEIb-YIUTENb,
YUHUTENb-POTUTEID )/

Knowledge: the main theorems of the
course.

Ability: to solve problems of linear
algebra and analytical geometriy6
listed in the course program.

Skills: construction of approximations,
approximations and  approximate
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a linear equation or a system of equations, green's
function. Representation of the solution of the
boundary value problem. The Sturm-Liouville
problem for the second order equation. Systems of
differential equations with complex arguments. Proof
of the existence theorem and uniqueness of the
analytical solution by the majorant method.

solutions of linear systems.
Competence: organization of
pedagogical skills of cooperation (
teacher-student , teacher - teacher,
teacher - parent)

O YHKIMOHAJJIBIK-
g depeHIua b
K orieparopiap
TEopHsIChI/
Teopus
(yHKIIMOHAIBHO-
i hepeHInanbH
BIX OIEepPaTopoB/
Theory of
Functional-
Differential
Operators

BII/T
K

FDO
TK/
VTF
DO/
ITFD

5207

30/0/45
/0/60/1
5/30

IIpepexBusnurrep:
«MaTeMaTHuKaIbIK
¢usmKa ecentepin
MY iH CaH/IbIK
omicTepi»
MocTpexBU3nTTEP:
KonmanGansl mekTik
ecenrep/
IIpepexBU3UTHI:
«YucneHHple METOAbI
peleHns ypaBHEHUI
MaTeMaTU4eCKOU
buzrKm»
ITocTpeKBU3NUTHI:
IIpuknanHele KpaeBble
3azaun/
Prerequisites:
"Numerical methods for
solving equations of
mathematical physics»
Post-requisites: Applied
boundary value problems

IMonnin MakcaTbl: orepaTopiiap TEOPHUSICHIHBIH
HETi3ri  YFBIMIAphl MEH OMICTEepiH, COHIai-ak
ONap/bIH (yHKIIMOHANIBIK- TN QEepeHIHATIBIK

TeHJeyJepAl Menryre KOIJaHbUTybIH 3epTTey OOJbII
TaObLIa/IbI.

Ma3smyHbI: Marwucrpanrrap (yHKIIMOHAN B
OIepaTopJIapAbIH HETi3Ti KACUETTEPiH, COHBIH IMIIHE
KOMIaMJIBUTBIKTBI, ~ CHEKTPJIIK  TEOPHSHBI  JKOHE
JKapThUIall  TON — TEOPWSCHIH, COHJAH-aK  OCHI
YFBIMJIAp/IbI apTTa KaJFaH TeHaeyliep MeH BonbTeppa
MHTETPAIJBIK  TEHJACYIEPIH IIeHIyre KOJAaHy bl
3eprreiigi. CoHbIMeH — Katap,  (pyHKIMOHAJIBI
muddepeHIManabIK TeHIEYJIepAl [IaMaMeH Ilenry
oicTepi JKoHE oyiapapl (pu3uMKa, OHONOTHS IKOHE
Oacka casajap/arbl MPaKTUKAJIBIK €CeNTep/Il Meuryre
KOJJaHy 3eprresei/

Heab: OOyduTh OCHOBHBIM TIOHATHSAM U TEOpEMaM
TEOPUH JIMHEHHBIX OMEPATOPOB, a TAK)KE METO/IOM.

Coaepixanue: HeopranuueHnsie OIIepPaTOpBL.
Ob6nacte ompeneneHus. 3aMKHYTBIE —OIEPaTOPHI.
CuMMeTpryYecKre OIepaTopbl U HHIEKCHI AedeKTa.
CaMOocCONpsKeHHBIE pacimpenue. Teopema

Henbcona. /IuCKpeTHBII U HENPEPBIBHBIA CIEKTPHI.
CobOctBennbie  (QyHkimu. CHekTpajbHas Teopema.
CriekTpanbHast MIOTHOCTB/

Purpose: to Teach the basic concepts and theorems
of the theory of linear operators, as well as the
method.

Contents: Unorganized operators. Domain of
definition. Closed operators. Symmetric operators
and the indices of the defect. Self-adjoint extension.
Nelson's Theorem. Discrete and continuous spectra.
Eigenfunction. Spectral theorem. Spectral density.

Binimi: muddepennumanapik Teneysep
TEOPHUSICHIHBIH HET13T1 TYCIHIriH Oineni;
JIET IS (USH TEHICYIIH periH,
TEHJIEYJIep KYWECIHIH PETiH aHBIKTAI;
JKAITITBI JKOHE JiepOec mientiMin Tababr;
Binikriniri:uaTerpanapl KUCHIKTap.ibl,
aJFaIKbl HHTETPaJIZbl MEHI€PE/i.

Kysiperriniri: e3 moHmik canaceiHma

WHHOBAIUSIIBIK, KBI3METTI
YHBIMJIACTBIPY NaFAbLIaphI /

3HaHus: Hccnenosanue
CIIEKTPAJIBHBIX XapaKTEPUCTUK
JIMHEWHBIX  OMEpPATOPOB: TE€OMETPUU
CIIEKTpa W €ro OCHOBHBIX YacTew,
CIIEKTPAJILHOM KpaTHOCTH,

ACHMITOTUKH COOCTBCHHBIX 3HAYCHUM.
Ymenus: Pemiats 3a1a4m, CBsI3aHHBIC C
i depeHnnanbHBIME OlIepaToOpaMH.

HaBbixn: ponu
mddepeHnnanbHbpIX  ONEpaTopoB B
3aja4yax €CTeCTBO3HAHNS,; 0
COOCTBEHHBIX (DYHKITHSX.

KOMl'leTe]-[].ll/lfl: HaBBIKM OpraHu3alnu
MHHOBAIIMOHHON IEATENbHOCTH B
CBOEH TIpeIMETHOI 00J1acTu;
Knowledge: Investigation of spectral
characteristics of linear operators:
geometry of the spectrum and its main
parts, spectral multiplicity, asymptotics
of eigenvalues.

Ability: to Solve problems related to
differential operators.

Skills: On the role of differential
operators in natural science problems;
on eigenfunctions.
Competence:  organization
innovation in their subject area

skills
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Hepbec
TYBIH/IBUTBI
mapaboTabIK
muddepeHIra I
K TeHAEeYJep
xKyHenepi/
Cucremsl
muddepeHIuaNTbH
BIX YpaBHEHHH B
YaCTHBIX
TIPOU3BOTHBIX
apaboIMYecKoro
tuna/ Additional
Chapters of
Parabolic Type
Partial Differential
Equations

KII/T

DTP
DTzh

SDU
ChPP
T/
AChP
TPDE
6303

30/0/45
/15/60

IIpepexBusnurrep:
«Anrebpay,
«AHaIATUKAIBIK
TEOMETPHS JKOHE
TOTOJIOTHSD»
IocTpexBU3UTTEP:
APTyMEHTI aybITKbIFaH
T(hepeHINATTBIK
TeHIeyIepiepIiy
CIEKTpaJIIbl KacHeTTepi./
IIpepekBU3UTHI:
«Anrebpay,
«AHanutudeckas
TEOMETPHSI U TOTOJIOTHsD)
ITocTpekBM3UTHI:
CrekrpanbHble CBOMCTBA
nuddepeHInaTbHBIX
YPaBHEHHUH C
OTKJIOHSAROILIIUMCA
aprymenTamu./
Prerequisites:
"Algebra”, "Analytical
geometry and topology»
Post-requisites: Spectral
properties of differential
equations with deviating

Monnin makcatpl: bipiHmn JkoHE eKiHII perTi
TG GepeHIMANIBIK TCHACYIEPIl ISy JIICTepPiH
y#peny, Kasipri 3amanrbl DEM-ne OpBIH anaThiH
€CETTEePiH CaHBIK MCIIMIACPIH OPTYPIIi TONIIKIICH,
Komm ecentepin memry  omicrepiH, OyHmai
omicrepinin (Ditnep, Pynre-Kyrra, Amamc, MmH,
Oenriciznik kodddurmentTep) Oenrisli KaTeTiKTEepiH
yipeny. CaHIbIK oficTepMeH aepOec TYBIHIBUIBI
TeHJeyIepai HICIIKEH  CHSKTHI  KapamaibiM
muddepeHImaNIbIK TeHaeyiepai  menry. Herizinne
0i3 KapamaiieiM auddepeHIMaNabK TeHACYIepIi
HICIIyre KOHUI ayaapaMbl3 Kepek, oJIeTTe, OHJal

TEHIEYJICpAl  INeKTIK  €CEemTepAl  IICIIKEeHACH
LIeneMis.

Ma3smMyHBI:  DJIMOTHKAIBIK ~ TEHACYJAEp  VIIiH
adpIppIMaap  cxemachl. KBamparttarel  I[lyaccon

TeHneyl ymiH Jupuxne ecebi. AnmpokcUManusl.
BipmarbiHasb! meniieTiHALTIK. MakCUMyM TPUHIIIII.
TikTepTOypsiTarsl JupuxieHiy aibippivaap eceOi.
Kypaeni o6nbic. BaitnaHbiCcThl koHE OaiJIaHBICCHI3
obneicTap. Kypy omicrepi. AfHbIManbUIAp/IbIH OaFbIT
afikpIH cxeMachlHbIH ~aHamu3i. CBI3BIKTHI  eMecC
eceOiHiH UTEPALMSIIBIK ~ JKOHE BapUALIUSUTBIK
dJicTepMeH 1ienry/

Heab: aucuMIUIMHA SIBISICTCS W3y4€HHE METOJI0B
peuienust nuddepeHnaibHpIX ypaBHEHUH IEPBOTO U

BTOPOr'oO MOPAAKOB, YUCJICHHOC PCIICHUE TAKHUX 3a1a4
n ceifuac nmorjiomacT 3HAYUTEIIbHYIO qacTb
MallIHuHHOT'O BpEMEHU, IpeaoCTaBIAEMOIO

coBpeMeHHBIMH OBM, MeTonpl pemieHus 3aaadm.
Kormmu ¢ pa3nn4Hoii cTeTnieHl TOYHOCTH, OTpeesieHIe
MOTpPEIIHOCTH 3TUX MeronoB (Meromgsl Oitnepa,
Pynre-Kyrra, Amamca, MuiHa, HEU3BECTHBIX
KO3 PHUIIMEHTOB).

C  uHCIeHHBIMH  METOJaMH  pemeHHS  Kak
OOBIKHOBEHHBIX MU QPEepEHINANPHBIX YpaBHEHHIA,
TaK ¥ ypaBHCHHH B YaCTHBIX MPOU3BOIHBIX, XOTS B
OCHOBHOM MBI COCPEIOTOYMBAECM Hallle BHUIMAaHHUE Ha
OOBIKHOBEHHBIX IH(PepeHINaNTbHBIX YPaBHEHUSAX U
0COOCHHO Ha peIICHUH KPaeBBIX 3a/ad Ul TaKUX
YpaBHEHHUH.

Conep:kanue: UucieHHOE pemieHHE METOIOM
Oiinepa. IloctanoBka 3amaun. MaTtemaTtndeckas
Mozelb 3agaud. McxomHele paHHble. YucieHHOE
pelieHre ypaBHEHHsI MeTomoM Diinmepa. YmncrmeHHOE

Bigimi: OipiHmi »oHe eKiHON peTTi
KT memeni.

Hdarapicel: xali  audydepeHImanIbK
TeHIeyaepai caHablkK omicrieH, DEMue
mienmry  ymrH - OaFjapiaMa  Kypajbl
ey anicTepinae KaTETIKTI aHBIKTAIL,
TONTIKTI aHbIKTaiabl. BimikTimiri: xait
MU GEepeHIMANIBIK  TCHICYICP MEH
JKYHenepi Iemnin, 3epTTey YIIiH OChl
outimaepin kommananel, KT wrerry
OapbICBIHIA TallAy >KOHE KOPBITHIHIBI
xacan, KT memryre caHmplK oficTi

KOJNJAHBIT ~ KATCNIKTI  aHBIKTAYJbI
MEHIrepei.

Kysiperriairi: M€JarOrUKAJIBIK,
KBI3MET HOTIKECIHE
JKayanKepIITiKIeH Kapaysi /

3nanus: wmeronsl pemenus OJ[Y
MepBOrO W BTOPOrO  IOPSJKOB.
Ymenus: HCIIOIb30BaTh
BapHAlMOHHBIC METOJbI MPH PEIICHHH
MPUKJIATHBIX 3aay. pemiathb
YHCICHHBIMU MeTOoaMu
OOBIKHOBEHHBIE  JU(QepeHIHaIbHbIe

YpaBHEHUSI M COCTABIIATH IIPOrpaMmy
g pemennss Ha OBM. Omnpenenutsb
TNOrpeIIHOCTHU METOA0B peuieHus,
OHpeACINTb CTCIEHU TOYHOCTH.
HaBbiku: 3HAHUSAMU
HUCCIICA0OBAaHUHU u
KOHKPETHBIX O0OBIKHOBEHHBIX
muddepeHnnanpHpIX  ypaBHEHUH U
CUCTEM, BCTPEYAIOMINXCA B pa3JIMIHBIX
00JIaCTAX  €CTECTBO3HAHMSA, M C
MOMOIIbI0 3TUX 3HAHUH OIPENEINUTh
TIOIrpEITHOCTH TIIPUMEHAEMBIX
YHCJICHHBIX METOI0B PEILICHUS.
KOMl'leTeH].ll/lﬂ: OTBETCTBCHHOCTh 3a
pe3yiIbTaThI NEAArorn4ecKou
eATeNIbHOCTH /

Knowledge: methods for solving first
and second order odes.

Ability: use variational methods in
solving applied problems. to solve
ordinary differential equations by

pu
pelieHnn
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pemenue ypasaeHus Meronom Kynre-Kyrra/
Purpose: the discipline is the study of methods for
solving differential equations of the first and second
orders, the numerical solution of such problems and
now absorbs a significant part of the computer time
provided by modern computers, methods for solving
the problem. Cauchy with varying degrees of
accuracy, error determination of these methods
(Euler, Runge-Kutta, Adams, Milne methods,
unknown coefficients). With numerical methods for
solving both ordinary differential equations and
partial differential equations, although we mainly
focus our attention on ordinary differential equations
and especially on solving boundary value problems
for such equations.

Contents: Numerical solution by Euler method.
Problem statement. Mathematical model of the
problem. Source data. Numerical solution of the
equation by the Euler method. Numerical solution of
the equation by the kung-Kutta method.

numerical methods and to make the
program for the solution on the
computer. Determine the error of the
solution methods to determine the
degree of accuracy.

Skills: knowledge in the study and

solution  of  specific  ordinary
differential equations and systems
found in wvarious fields of natural

science, and using this knowledge to
determine the error of the numerical
methods used to solve the ODE.
Competence: responsible for the
results of pedagogical activity

NHurerpanapix
oreparopiap
TEOpHUsIChI/
Teopus
HMHTETPaIbHbIX
orepaTopoB/
Theory of Integral
Operators

KII/T
K

IOTK

VTIO

ITIO
6203

30/0/45
/0/60/1
5/30

IlpepexBu3uTIEp:
«Anrebpay,
«AHaIUTUKAIIBIK
reoMeTpUs KoHE
TOTIOJIOTHSD»
INocTpexkBU3HTTEP:
APryMeHTI aybITKbIFaH
i dhepeHIranIbK
TeHIeyIepiep iy
CIIEKTPANIIbl KacueTTepi./
IIpepexBU3UTHI:
«Anrebpay,
«AHanuTHdecKas
TeOMETPHS U TOIOJIOTHS»
MocTpekBU3NTHI:
CriekTpaabpHbBIE CBOMCTBA
Qg depeHInaTbHBIX
YpaBHEHUU C
OTKITOHSIOLIIAMCS
aprymenTamu./
Prerequisites:
"Algebra", "Analytical
geometry and topology»

Makcarsbi: CBIBBIKTHIK oreparopiap/ by
TEOPUSICHIHBIH TeopeMaliaphbl MeH Heri3ri
TYCIHIKTEPIiH, COJI CUSKTBI SiCTEPIH OKbII YHPEHY.
Ma3smynsi: IllenenMeren omepatopiap. AHBIKTaTy
obnbicel.  TyiiplK  omepaTopiap. CHMMETPUSIBIK
ornepatopiap xoHe aedekr uHaekcrepi. Hembcon
Teopemachl. JIMCKpeTTi »KoHe y3liicci3 CHekTpIep.
Menmikti  Qynkimstiap.  Coektpangl — Teopema.
CrexTpainii Ka3bIKTHIK/

Heab: OOyduTh OCHOBHBIM TOHATHUSAM M TEOpeMaM
TEOpUH JUHEHHBIX ONEPaTOPOB, & TAKKE METOIOM.
Conep:xaHue: HeopranuueHnHbie OIepaTopBl.
Ob6nactp ompeneneHus. 3aMKHYTBIE —OIEPAaTOPHI.
CHMMeTpUYeCKHe OIepaTopsl M HMHAEKCH AedeKTa.
CamoconpsikeHHbIE pacimpeHue. Teopema
Henbcona. /IMCKpeTHBII W HENPEPBIBHBIA CIEKTPHI.
CobctBernpie  (pyHKImH. CHeKTpaibHas TeopeMa.
CrekrpanpHast IIOTHOCTE/

Purpose: to Teach the basic concepts and theorems
of the theory of linear operators, as well as the
method.

Contents:  Unorganized operators. Domain of
definition. Closed operators. Symmetric operators

binimi: auddepennmanapik Teneysep
TEOPUSICHIHBIH HET13T1 TYCIHIriH Olneni;
Jlarapichl: TEHICYIIH periH,
TEHJeyJiep KYHECIHIH PeTiH aHBIKTAIL,
Kbl J)KoHe JiepOec menriMin Tababl;
BinikTigiri:uarerpanasl KUCHIKTapIpl,
AJIFaIIKbl HHTETPAJIZbl MEHI'€PE/Ii.

Kyziperriniri: konnanbansr ecenrepi
HIBIFApPy JaFbUIAPbI, OJapIbIH KbI3MET

eTYiHIH TUIMAUTITIH Tanjaay,
MEKTENTepJe,  TEeXHUKAIBIK  JKOHE
KOCINTIK OKY OpBIHIApbIHIA cabak
Kyprizy /

3uanusa: UccnenoBanue
CHEKTPaJIbHBIX XapaKTEePUCTUK
JUHEHHBIX ~ OMEPaTOpOB: T'€OMETPHU
CIEKTpa ¥ €ro OCHOBHBIX 4YacTew,
CHEKTPAJIbHOMN KpaTHOCTH,

ACHMITOTHUKH COOCTBEHHBIX 3HAUECHHH.
YMmenusi: Pemate 3amadn, CBSI3aHHBIC
¢ muddhepeHIIaTbLHBIME OTIepaTOpaMHu.
HaBbixu: ponu
muddepeHIUATPHBIX  OIEPaTOpOB B
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Post-requisites: Spectral
properties of differential

equations with deviating

arguments.

and the indices of the defect. Self-adjoint extension.
Nelson's Theorem. Discrete and continuous spectra.
Eigenfunction. Spectral theorem. Spectral density.

3a7a4ax €CTECTBO3HAHNS,; 0
COOCTBEHHBIX (DYHKITHSX.

KommnereHumsi: HaBBIKM  pEIICHUS
TIPUKIIAHBIX 3ajad, aHau3
3G PEeKTUBHOCTH 170:
(hyHKIIMOHHPOBaHUS, BBEJICHUS
3aHSATHH B IOKOJNAX, TEXHUYECKHX U
npodecCHOHAIBHBIX y4eOHbIX

3aBelcHMsX /

Knowledge: Investigation of spectral
characteristics of linear operators:
geometry of the spectrum and its main
parts, spectral multiplicity, asymptotics
of eigenvalues.

Ability: to Solve problems related to
differential operators.

Skills: On the role of differential
operators in natural science problems;
on eigenfunctions

Competence: solving skills
applications, analysis of  the
effectiveness of their operation, the
introduction of classes in schools,
technical and vocational schools

AHaINUTHKAIIBIK
byHKIMsIIAp
TEOPHUSICHIHBIH
ipremi
Macerenepi/
AKTyaJbHbIE
BOIPOCHI TEOPHUU
AQHAJIUTUYECKOU
byHKIMN/
Current Issues of
the Theory of
Analytic Function

KIl/
Ty
PD
TK/
KB/
EC

AFTI
AVT
AF/
CITA

6304

30/0/30
/0/55/1
2,5/22,
5

IIpepexBusurrep:
KomruiekcTi tanaayasig
ACTUNTOTHKAJIBIK
axicTepi.
ITocTpexBusuTTep
Juccepranusuibik
Kymbic/
IIpepekBu3nTHIL:
AcCUMIITOTHYECKHE
METO/Ibl KOMIUIEKCHOTO
aHaJM3a.
ITocTpexkBU3UTHI
HuccepranmonHas
pab6ora/

Prerequisites:
Asymptotic methods of
complex analysis.
Post-requisites:
Dissertation work

[TonHiH MakcaTbl aHANINTHKAJBIK  (YHKIMSIAP
TEOPUSICHIHIAFbl  3aMaHayd IKETICTIKTEpAl JKOHE
OJap/blH MaTeMaThKa MeH (U3UKAHBIH OpTYpIi
caJaJapblH/ia KOJIaHBLIYbIH 3epTTeYy.

[oHHIH Ma3MyHBI Kypjeli aiiHbIMalbl (YHKIUSIIAP
TEOPHSACHIH, AHAJIUTHKAIBIK JKOHE TapMOHHKAJIBIK
(GYHKUMSIIapABl, TOTEHIHAIAAP TEOPHACHIH JKOHE
OJIap/IbIH KACHUETTEPiH, COHAi-aK Ka3ipri TEOPHSIIBIK
JKOHE KOJJIaHOANIbI ecenTepii 3epTTeydi KaMTHUIIBL.
AHanutukanelk QyHKIHSIIAp TEOPHSCHIHAA OPTYPIi
omicTep MEH TocUImep, COHBIH IMIiHAE KOHTYPIBI
neopManusiay 9IicTepi, KaJIIBIK IerepiM aaicTepi,
blktumannplk  TeopmsCH  omicTtepi  JkoHEe  T.O.
3epTTeNnei.

AHanmuTHKAIBIK (YHKOWAIAp TEOPHSICHIH —CcaHmap
TEOPHSICHI, TEOMETpHs, (U3MKa KoHEe OacKamapbl
CHSIKTBI OPTYpIIi cajamapia KolmaHyra Oaca Hazap
aymapeuiagel. Puman rumoresacsl, Mmuic mMoceneci,
IIyarkape wmoceneci JkoHE OacKamapel CHSAKTHI
AQHAIUTUKAIBIK QYHKLIMSUIAD TEOPUSACHIHIAFBI ©3€KTi
MOceenep MEH alllbIK CypakTap 3eprrene/i/

Binimi: muddepennmanapik Teaeysep
TEOPUSICBIHBIH HEri3T1 TYCIHITiH Olnesi;
Jlarapichl: TEHICYIIH periH,
TEHJEYJIep KYHECiHIH peTiH aHbIKTail
JIbl; KaIIbl KOHE JepOec IIemiMiH
Ta0a bl

BinikTijiri:uarerpanasl KUCBHIKTapIbl,
aJFaIIKbl HHTErPaJIIbl MEHrepeIi./
Kyziperriniri: konnanbansr ecenrepi
HIBIFApPy JaFbUIAPbI, OJaPIIbIH KbI3MET

eTyiHIH THIMIUTITIH Tannay,
MEKTEeNTepae,  TEXHUKANBIK  JKOHE
KOCINITIK OKYy OpBIHOAphIHOa cabax
Kyprizy /

3uanusa: UccnenoBanue
CHEKTPATBHBIX XapaKTEPUCTHK
TUHEHHBIX ~ OIEepPaToOpoB: TEOMETPUH
CHeKTpa M €ro OCHOBHBIX YacCTeH,
CHEKTPaJIbHOMN KpaTHOCTH,

ACHUMIITOTUKHA COOCTBEHHBIX 3HAYECHHM.
Ymenus: PemmaTs 3agaun, CBSI3aHHBIC C
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HGJ'II) opeameTa — H3YyUCHHC COBPECMCHHBIX
JOCT)KEHUH TEOPUH aHAIUTUYECKHX (YHKIMH U HUX
MNPUMCHCHUA B PA3JINYHBIX 00JIaCTSAX MaTeMaTHKA KU
¢bu3uKu.

ConeprkaHue TpeaMera BKIIOYAaeT TEOPUI0 (yHKIMH
KOMILIEKCHOM HepeMeHHOﬁ, AHAJIUTUYCCKUX u
TapMOHHUYECCKUX (byHKHHﬁ, TCOPHUIO IMOTCHIHAJIIOB H
ux CBOﬁCTB, a TaKXKC HCCICAOBAHHUEC COBPCMCHHBIX
TCOPCTUYCCKUX U MPUKITAAHBIX r[po6neM. B TEOpUHU
AHAJIUTUYCCKUX (I)yHKHI/Iﬁ CYHIECTBYIOT Ppa3JINYHBIC
MECTOABI W IIOAXOAbI, B TOM 4YHCIIC MCTOJbBI
KOHTypHOﬁ J:[e(l)OpMaHI/II/I, METO/bI BbIYUTAHUSA
HCBA30K, MCETOJAbI TCOPHUU BepOSITHOCTeﬁ u ap.
N3Yy4acTCs.

Ocoboe BHHMaHHE YHENseTcss NPUMEHEHUIO TEOPHU
AQHAJMUTUYECKUX (YHKIMHA B Pa3IM4YHBIX OO0JACTAX,
TaKUX Kak TEOpusl dYHcel, TeoMmerpusi, (HU3MKa |
napyrue. M3ydeHsl TeKylue MpoOJeMbl U OTKPBITHIE
BOIIPOCHI TEOPHM aHAIUTHUYECKHX (YHKIHH, TaKue
Kak rumnote3a Pumana, mpodnema Musica, npodiaema
I[Tyaukape u apyrue/

The purpose of the subject is to study modern
achievements in the theory of analytic functions and
their application in various fields of mathematics and
physics.

The content of the subject includes the theory of
complex variable functions, analytic and harmonic
functions, the theory of potentials and their
properties, as well as the study of modern theoretical
and applied problems. In the theory of analytic
functions, there are various methods and approaches,
including contour deformation methods, residual
subtraction methods, probability theory methods, etc.
is studied.

Emphasis is placed on the application of the theory of
analytic functions to various fields such as number
theory, geometry, physics, and others. Current
problems and open questions in the theory of analytic
functions, such as the Riemann hypothesis, the Mills
problem, the Poincaré problem, and others are
studied

i depeHnnaNTEHBIME
HaBbixn: (0] ponn
muddepeHnnanbHBEIX  ONEpaTopoB B
3agadax CCTCCTBO3HAHMUA, (6]
COOCTBEHHBIX (DYHKITHSX/
KOMHCTCHI[PISI: YMEHHSA TNPUMCEHATH
nH(pOopManOHHEIE u
TCJICKOMMYHHUKAITUOHHBIC TEXHOJIOTHUH
B nenarornquKoi& ACATCIIBHOCTHU /
Knowledge: Investigation of spectral
characteristics of linear operators:
geometry of the spectrum and its main
parts, spectral multiplicity, asymptotics
of eigenvalues.

Ability: to Solve problems related to
differential operators.

Skills: On the role of differential
operators in natural science problems;
on eigenfunctions.

Competence: the ability to use
information ~ and  communication
technologies in teaching activity;

OTepaTopaMH.

Maremarukansik |KIT/ |MFV 30/0/30 [IpepexBusuTTep: TToHHIH MaKcaThl-(OYHKIIMOHAABUTBIKTBIH | Bimimi: auddepennmanapik teneymnep
(u3UKaHBIH o/ |A/ /0/55/1 KommekcTi Tanmayasly | MUHIMYMBI HEMece MaKCUMYMBI TIPUHIHIIL HETi31H/IE | TEOPHUSACHIHBIH HETI3Ti TYCIHITiH Olresi;
BapHAIIHASITBIK PD VMM 2,5/22, ACTHUIITOTHUKAJIBIK Matematukanelk ~ Qm3uka ecenTepiH  memyxiH |JaFabichi: TEeHICYIiH peTiH,
omicrepi/ TK/ |F/ 5 omicrepi. oficTepi MEH TOCUTIEepiH 3epTTey. TEHJeYAep JKYHWECIHIH PpeTiH aHBIKTai
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Bapnammonnsie |KB/ VMM ITocTpexkBusurrep [TonHiH Ma3MYHBI Bapunanusnsix €CenTep |bl; JKaNIBl JKoHE JepOec IenliMiH
METOJIBI B EC [P Juccepranusuibik TEOpUSCHIH, €H a3 opeKeT ery mnpuHunumnia, depma |tadanp;
MaTeMaTHYeCKON 6304 IKyMbIc/ NPUHIAITH, MaKCHUMAJIIbl DHTpONHs TpuHIWIH | BimikTiiri:narerpansl KUCHIKTap/Ipl,
¢$uznkn/ IIpepexkBU3UTHI: JKoHe Oacka TPHWHITUNTEPIi 3€pTTSYIl KAaMTHIBI. |aIFalIKel HHTETPAIBI MCHIepei./
Variational AcCCHUMIITOTHYECKUE Bapuanusinelk  ecentepai  mmremry oaictepi, conbH |Kysiperriniri: xonmanbansr ecentepai
Methods in METOJIbl KOMIUIEKCHOTO | immiHAe PUTI ofici, KOUTOKAIMs 9/1iCi JKoHE aKbIpJIbl |IIBIFApy AaFIbUIaphl, oJlap/blH KbI3MET
Mathematical aHaJIM3a. JIIEMEHTTEDP JJIICI Jie 3epTTeNe . eTyiHIH THIMJILUTITTH Tanjaay,
Physics [ocTpekBU3UTHI Lenpto mpenMera sBISIETCS W3YYEHHWE METONOB H|MEKTENTEpHe,  TEXHUKAIBIK  JKOHE
HuccepranyonHas CIIOCOOOB peIlleHHs 3a/1ad MaTeMAaTHYCeCKOW (DU3MKH, |KOCINITIK OKY OpBIHIaphIHIa cadak
pabota/ OCHOBAaHHBIX HA MPHUHIUIC MUHHAMYMa  WIH|XKYprizy /
Prerequisites: MaKCUMyMa (YHKIIHOHAJTBHOCTH. 3HanHus: HccnenoBanue
Asymptotic methods of |Cozaepxanue mpeaMera BKIIOYACT U3yUCHHUE TEOPHH |CIEKTPATbHBIX XapaKTePUCTHK
complex analysis. BapHalMOHHBIX 3a/a4, TPHHIMIA HAMMEHBIIETrO|JIMHEHHBIX OIepaTopoB: TEOMETPUHU
Post-requisites: JIeUCTBHS, NPUHIIITA depma, NPUHIIAINA |CTIEKTPa M €r0 OCHOBHBIX 4YacTew,
Dissertation work MaKCHMaJIbHOM OSHTPONMHM W JAPYIHX TPHHIMIIOB. |CIIEKTPATbHON KPaTHOCTH,
W3ydatoTcst Takke METOJ/bI PEUICHHs BapUallMOHHBIX |aCUMITOTHKH COOCTBEHHBIX 3HAYECHHH.
3a7a4, B TOM 4Hcie MeToj PuTna, metoa komtokanuii | Y Mennsi: Pemats 3a7aum, CBSI3aHHBIC C
A METOJI KOHEYHBIX DJIEMEHTOB. JudepeHIUaTbHBIME  OIICPAaTOPAMH.
The purpose of the subject is to study the methods|HaBbikmu: (0] ponu
and methods of solving mathematical physics|aubdepeHnnambubIx OMepaTopoB B
problems based on the principle of the minimum or|3amauax €CTEeCTBO3HAHNS, 0
maximum of functionality. COOCTBEHHBIX (YHKIHAX/
The content of the subject includes the study of the|KomneTenumsi: yMmeHHss TPUMEHSTH
theory of variational problems, the principle of least|uudopmarmonnsie u
action, Fermat's principle, the principle of maximum|tesekoMMyHHKAIIHOHHBIC TEXHOIOTHH
entropy and other principles. Methods for solving|s negaroruueckoii nesirensHocTH /
variational problems, including the Ritz method, the|Knowledge: Investigation of spectral
collocation method, and the finite element method,|characteristics of linear operators:
are also studied. geometry of the spectrum and its main
parts, spectral multiplicity, asymptotics
of eigenvalues.
Ability: to Solve problems related to
differential operators.
Skills: On the role of differential
operators in natural science problems;
on eigenfunctions.
Competence: the ability to use
information ~ and  communication
technologies in teaching activity;
Aure6pa, KIl/ |AGLI|6 30/0/45 [IpepexBusuTTep: IonniH  Makcatel-anreOpa,  reomerpus  koHe|Bimimi: muddepennnangpik Teneynep
reomerpust xaue |I1IJI/ |M/ 10/60/1 KommmekcTi Tanmayaply |JTOTHKagaFsl HETi3Ti YFBRIMIApPbl, KYPBUIBIMAAD MEH | TCOPHSACHIHBIH HETI3Ti TYCIHITiH Olyemi;
JOTHKaHbH iprem |PD FVA 5/30 ACTHUIITOTHUKAJIBIK omicTepni 3epTTey KOHE ONapblH e3apa OaimaHbICH |JaFabIChI: TEeHICYIiH pETiH,
Macenenepi/ TK/ |GL/ omicrepi. MeH Oip-0ipiHe ocepiH 3epTTey. TEHIeyAep JKYHWECIHIH peTiH aHBIKTai
Oynnamenrtanpasl | KB/ [FPA IMoctpexBm3uTTEp Masmynsl: Heri3ri anreOpanibiK, TeOMETPISIIBIK JKOHE | IBI; JKANIBl JKoHE aepOec IIemiMiH
€ BOIPOCHI EC GL JuccepTanusbIk JIOTHKAJBIK, KYPBUTBIMAAPABI TEPEH TYCIHYII, COHa- | Tabaisr;
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anreopHl, 6305 Kymbic/ aK oJapAbl MaTeMaTHKa MEH FBUIBIMHBIH opTyp:i|BimikTijgiri:maTerpanapl KUCHIKTapIsl,
TEOMETPUH U [IpepexBU3UTEIL: caJlaJlapbIH/1a KoJijaHa Oury/i qameIty/ AJIFaIIKbl HHTETPaJIIbl MEHrepei./
JIOTUKH/ AcCCHUMIITOTUYECKUE Hens: Onmpasce Ha MeTonsl W Harisigable oOpasbl| Kysiperrimiri: konmanOansr ecenrepi
Fundamental METOJIbI KOMIUTIEKCHOTO | i depeHImanbHbIX OIepaTopoB, BBECTH |IIBIFAPY JaFAbLUIApHI, ONapIbIH KbI3MET
Problems in aHaJIu3a. MarucTpaHTOB B 00JIACTH OCHOBHBIX IOHSATHI U WEH |eTyiHIH THIMJIUTITIH Tangay,
Algebra, [TocTpekBU3UTHI i depeHInanTBEHBIX OIEPTOPOB. [Iporpamma|mekTenTepae,  TEXHUKAIBIK  JKOHE
Geometry and JuccepranonHas BKJIFOUaeT B ce0sl TEOPUIO KPUBBIX M TIOBEPXHOCTEH B|KACINTIK OKy OpBIHAApbIHAa cabak
Logic pab6ota/ MPOCTPAHCTBE, TaK U OCHOBHBIE TIOHSTHUS TOIOJIOTHH, | KYPri3y /
Prerequisites: TEH30pHBIN aHallMi3 Ha MHOTroOOpa3wsX, 3JIeMEHThI|3HAHMS: HccnenoBanne
Asymptotic methods of |pumaHOBOi reoMerpuu, Hauyama TEOPHH BHEIIHHUX | CIIEKTPATbHBIX XapaKTePUCTHK
complex analysis. mddepeHnnanbHBIX GopM. JMHEHHBIX ~ ONEpaToOpoB: T'€OMETPHU
Post-requisites: Conepxanne: Metoq @Dypee. [lpeoOpa3oBaHue|CIIEKTpa M €ro OCHOBHBIX 4YacTeid,
Dissertation work Oypbe. OOpartHble 3amaun. Meron [anepkuHa.|CreKTpaIbHOM KPaTHOCTH,
Meron cnaboii  anmpokcumarmu.  OnepaTopHbIE |aCHMITOTHKH COOCTBEHHBIX 3HAYECHHH.
ypaBHeHust/ Ymenusi: Pemars 3a/1aum, CBsI3aHHBIE C
Purpose: Based on the methods and visual images of | tuddepeHimanbHpIMI  OMEpaTOpPaMH.
differential operators, to introduce undergraduates in|HaBbiku: (0] ponu
the field of basic concepts and ideas of differential| mudbdepennuanpupix  omepaTopoB B
operators. The program includes the theory of curves|zagauax €CTECTBO3HAHMS; 0
and surfaces in space, and the basic concepts of|cobcTBenHBIX QyHKITHSX/
topology, tensor analysis on manifolds, elements of| KomneTenumsi: yMeHHss TPUMEHSTH
Riemann geometry, the beginning of the theory of|undopmarronsbie u
external differential forms. TEICKOMM yHUKAIIMOHHBIE TEXHOIOTHH
Contents: Fourier Method. Fourier transformation.|B nexaroruueckoii gesitensHocTH /
Inverse problem. galerkin method. The method of|Knowledge: Investigation of spectral
weak approximation. Operator equation. characteristics of linear operators:
geometry of the spectrum and its main
parts, spectral multiplicity, asymptotics
of eigenvalues.
Ability: to Solve problems related to
differential operators.
Skills: On the role of differential
operators in natural science problems;
on eigenfunctions.
Competence: the ability to use
information ~ and ~ communication
technologies in teaching activity;
Kemmymenikrep |KIT/T |KT/ 30/0/45 [IpepexBusutrep: bytin|lloHHIH MaKcaTHI-KOTIMYIICTIKTepMEH OaitaHbICThI | BijliMi:  KHCBIK, KHCBIKTBIK  JKOHE
TEOPHSICHI/ K ™/ /0/60/1 GbyHKIHSIIAp HETI3Ti YFBIMIAPIBI, KACHETTEpPi JKOHE OMICTEpi|Imupary  TYCIHIKTEpiH,  KHCBIKTap
Teopus TP 5/30 [MoctpexkBm3uTTEp: 3eprrey. Herisri makcar- KemMyIIenepai, OJapIblH|TCOPHSCHIHBIH HETi3Ti  TeopeMachH,
MHOTOYJICHOB/ 6305 FBUTBIMHU 3epTTey|KacueTTepi MEH MaTeMaTHKa MCEH FBUIBIMHBIH|OETTep  TYCIHITIH  JKOHE  OHBIH
Polynomial JKYMBICEI/ OpTYpIi camajmapeiHAa KONAAHBUTYBIH TEPEH TYCIHY/I |CHITaTTaMAachlH, OipiHIN >KoHE eKiHIIi
Theory IIpepexBusuter:  Llenmbie| tambITy. KBaZIpaTTHIK (popmanapabl, TayCThIK
GbyHKIIIN MasMyHBI: KeTIMYIIENiKTepMEeH HET13Ti ormepanusiiap, | )KoHe opTaiia KACHIKTHIKTHI O1JIe/i.
[TocTpEeKBU3HTHI: KOTIMYIICTIKTepAiH (aKTOPH3aIMsCHl MEH TaMbIpbL | JaFabIchl: JudbepeHINANTBIK,
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FBIJIBIMHU
KYMBICEI/
Prerequisites:
Mathematical

3epTIey

analys,

Differential equations

Postrequest:
work

Research

Besy Teopemackl JKoHE ~ KaJABIKIICH  OeJiHy
TEOPEMACHI, cakuHajap MEH epicrepaeri
KOIMYyIIenep, KONMYIISIIKTepPMEH HWHTEePIIOJISIIHS,
KOIMYILIETIKTepMEH KYBIKTAY, UYeObImeB
kernmymenepi, Jlarpamk — Kemmymienepi  JkoHe
KOIMYIIeJIep TEOPHSCHIHBIH Oacka Ja MaHbI3/IbI
acriekTinepi./

Henp: ommpasice Ha METOABI W HATJSIHBIE O0pa3bI
KJIACCUYECKON MU QepeHIUaNbHON  TCOMETPHH,
BBECTH JIOKTOPAHTOB B 00JIACTh OCHOBHBIX MOHSTHH U
uzeil copeMeHHol au(depeHnnaIbHOl TeOMETPHH.
[Tporpamma BKIItOYaeT B ce0sl KAaK TEOPUIO KPUBBIX U
MOBEPXHOCTEH B EBKIJIMIOBOM IIPOCTPAHCTBE, TaK U
OCHOBHBIE TIOHATHS TOIOJIOTHH, TEH30PHBIA aHaNn3
Ha  MHOrooOpasusix,  OJEMEHThl  PUMaHOBOH
reOMETpHH, Havasa TEOpUH BHEIITHHUX
mddepennmansipix GopM. B cBsI3M ¢ 3TUM OveHb
Ba)KHOM 3ajadeil sABJISETCSA IO BO3MOKHOCTH TOJHOE
PacCKpbITUE OCHOBHBIX MOHATUHN JOUCLIUIIVIMHBI U
OCMBICIICHHOE ~ YCBOGHHE  HMX  JIOKTOpaHTaMH.
Conepxanue: Teopus KPHBBIX. Teopus
MOBEpPXHOCTEH. OyeMeHTHl Tomojaoruu. OCHOBHBIE
MOHATHSI TEOPHH MHOroo0Opa3uil. TeH30pHbI aHATN3
Ha  MHoroobpasusa. PumanoBa MeTpuka  Ha
MHOroo0pasus. Buenraue hpopmsl./

Purpose: application of methods of functional
analysis in the study of problems for the spectral
analysis of self-adjoint operators.

Contents: Spectral analysis of self-adjoint operators.
Composition of mappings.

TEOMETpUSl  JKOHE  TOIOJIOTHSHBIH
HETI3T1 aHBIKTAMACBIH, KypCThIH HET13Ti
TEOPEMAaChIHbIH JIoNeNAeHy1H
TaJIKbLIAH aaspl.
Bigikrimiri: Oerrep TEOpPHACHIHBIH
HETi3rl TeHAEYJEpiH, TOIOIOTHSIIBIK
SKBUBAJICHTTUIIKTI, mddepen-
LM AJIJIBIK KeroelHenepi,

KeroOelHeiKTep QyHKIMSICHIH, )KaHama
KEHICTIKTi, kaHama OeifHenepai, paHr
OeitHecin meHrepeni /

Kysiperrismiri: OKy-TopOue
YKYMBICBIHBIH yzepici MeH
HOTIDKENIEPIH Tayijgay, Oaranay >KOHE
Ty3ere Oiy

3HaHUSA: TOHATHS KPHUBOH, KPHUBU3HBI

W KpYYeHHs, OCHOBHYIO TeOpemy
TCOpUHU KPUBBIX; IIOHSTHA
MOBEPXHOCTH W €€ XapaKTEePUCTHK,
[EpBO W BTOPOM  KBaJpaTUYHBIX
(hopm, rayccoBoOi U cpeHer KPUBU3H.
YMeHusi: OIpeaensiTh OCHOBHBIE
middepeHnnanpHple  T€OMETpUH U
TOIIOJIOTUH, pa3bupaTscs B
JIOKa3aTeIbCTBaX OCHOBHBIX TEOpEM
Kypca.

HaBbIkHM: OCHOBHBIMH YPaBHEHHSMH
TEOPHH IIOBEPXHOCTEH; MOHATHAMH
TOIOJIOTHYECKOr0  MPOCTPAHCTBA U
TONOJIOTHYECKHUX CBOICTB,
TOIIOJIOTHYECKOH  9KBUBAJICHTHOCTH;
TOHSITUSIMH mddepeHmpyemoro
MHOroo0pasus, byHKIMAMEI Ha
MHOTr000pasum, KacaTelbHBIMU
NPOCTPaHCTBAMHU, KacaTelbHBIMU
0TOOpaKSHHUSAMH, paHramu
oToOpakeHus/

KoMmnerennus: YMEHHUS
aHaJIN3UPOBATH, OLICHHBATb u

KOPPEKTHUPOBATh IMPOLIECC U PE3YNIBTAT
y4eOHO-BOCTIMTATETHHON
eATeNIbHOCTH /

Know: the application of the method of
spectral  analysis of  self-adjoint
operators.
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Ability: to reinterpret concepts,
principles, facts known to him in
particular and specific cases from
single  functional and analytical
positions and to understand their most
general formulations. Skills:
Mappings. Injective, surjective and
bijective mapping. Composition of the
display. Cartesian product of sets and
mappings.

Competence: the ability to analyze ,
evaluate and adjust the process and
results of educational activities

MarteMaTHKaJIBIK
TaJmayabIH ipremi
Macenenepi/
DyHIaMEHTAIbHBI
€ BOTPOCHI
MaTEMAaTUYCCKOI'O
apanusa /
Fundamental
Quiestions of
Mathematical
Analysis

KII/T
K

30/0/30
/0/55/1
2,5/22,
5

IIpepexBusuTTep:
«MatremaTHKaIbIK
tanmay 1,2,3,4»
ITocTpekBU3NTTEP:
IlexTik ecenTep
TCOPUACBIHBIH
orepaTopIIbIK dicTepi/
IlpepeKkBU3NTHI:
«YucneHHple METObI
peuieHus
OOBIKHOBEHHBIX

i depeHInanTbHbIX
YpaBHEHUI»
IMocTpekBU3NTHI:
Huddepennmanbabie
ypaBHEHHS,
MaTteMarnieckas (U3nKa
Y YUCIICHHBIE METOJIBI U
ux pemieHus;/
Prerequisites:
"Numerical methods for
solving ordinary
differential equations»
Post-requisites:

Differential equations, |Teopmio KpHBBIX W TOBEPXHOCTEH B EBKIMIOBOM|H KPYUCHHS, OCHOBHYIO TEOpEMY
mathematical physics MPOCTPAHCTBE, TAK M OCHOBHBIC TIOHSATHS TOTIOJIOTHH, | TEOPHH KPHBBIX; TIOHATHS
and numerical methods |TeH3opHBIN aHamM3 Ha MHOTOOOpA3WSX, SJIEMEHTHI|TIOBEPXHOCTH H €€ XapaKTEePHCTHK,
and their solutions; pPMIMaHOBOW TEOMETPHHM, Hadvaja TEOPUHM BHEIIHHX [TIEPBOM ¥  BTOPOHW  KBAJPAaTHIHBIX
muddepeHnuanbHeX GopM. B cBs3u ¢ 3TUM 04eHb|(opM, TaycCOBOM M CpeqHEeN KPHUBU3H.
BaYKHOH 3a/1ayell ABISAETCSA MO BO3MOXKHOCTU MOITHOE | YMEHHsl:  ONpPEHENSATb  OCHOBHBIE
PacKpBITHE OCHOBHBIX TIOHSTHH AWUCUUIUIMHBL ¥|AA((depeHIranibHple TeOMETPHH U
OCMBICJICHHOS  YCBOGHHE WX  MATMCTPAaHTAMH. | TOIOJIOTHH, pasbuparbcst B

MakcaTtel —
TCOMETPHSIHBIH

KJIACCHUKANIBIK  TU(depeHITHATIBIK
omictepi MeH  KepHEKUIKTepre
CyifeHe  OTBIPBIN,  MAarkCTPAaHTTApAbl  Kasipri
i depeHnman bk T€OMETPUSHBIH Heri3ri
TYCIHIKTEMeNepiH TaHBICTBIPY OOJBIT  TaObLIAbI.
barmapmama eBKIMI KEHICTITIHAEC KHCBIKTap MEH
OeTTep/iH TCOpUSACHIMEH Oipre, TOMOJIOTHUSHBIH
HEri3ri TYCIHIKTEpiH, KemnOeiiHenepaeri TEeH30pPJIbIK
Tajaaayabl MEH pyuMaH reOMETPUACBIHBIH
JJIEMEHTTEPIH, CBIPTKBI JddepeHan bk
(dopmanap Oacrankbl TEOPHSACHIHBIH  HETI3AEpiH
kamTuapl. Con ceben OOWMbIHIIA OKYIbIH MIHIETI
HEri3ri TYCIHIKTEpI TONBIK Aalllblll JKOHE OJap/bl
MarucTpaHTTapra JypbIiC TYCIHAIDY ©Te KaXerT.
Ma3smynsi: Kuceikrap Teopusicel. berTep Teopuschl.

Tomonorust AJIEMEHTTEI. Kemnbeitnenep
TEOPUSICBIHBIH Heri3ri TyciHikrepi. Kemnbeiineneri
TEH30PJIBIK Tangay. Kemnbelineneri Puman

Mmetpukachl. ChIPTKBI (popmanap./

Hens: ommpasice Ha METOABI M HArJISTHBIE OOpa3bl
KiIaccudeckoir  nuddepeHmanbHOl  TeOMETPHH,
BBECTH MaruCTPaHTOB B 00JIACTh OCHOBHBIX IOHSTHH
u  umeil  coBpeMeHHOW  auddepeHIanTbHON
reomerpun. [IporpamMma BkiIrOWaer B ce0s Kak

BinimMi: KHCBIK, KMCBIKTBIK >koHE|3
MpaTy  TYCIHIKTEpiH,  KHCBIKTap
TEOPUSICBIHBIH ~ HETi3Ti  TEOpPEMAachIH,
OerTep  TYCIHITIH  JKOHE  OHBIH

CHIIATTAMAaChlH, OIpIHINI XOHE EKiHIII
KBaJpaTThIK (opmanapabl, TIayCThIK

JKOHE OpTaIlia KUCHIKTBIKTHI 011,

Jarapichr: i depeHnman bk
TeOMETPHSI KOHE  TONOJIOTMSHBIH
HETI3r1 aHbIKTaMaChlH, KYPCTBIH HEri3ri
TEOpEMaChIHbIH JIOIIENACHY1H
TaJIKbLIaN TBI.
Binikriniri: Oerrep  TEOPHSCHIHBIH

HEri3ri TeHAeYJepiH, TOIMOIOIHsIIBIK
OKBUBAJICHTTLIIKTI, mddepen-
LIAAIIBIK KeroelHenepi,
KeroOelHeniKTep (pyHKIUICHIH, XKaHaMa
KEHICTIKTi, kaHama OeiHenepai, paHr
OeitHeciH MeHrepe.

Kyziperriniri: OKy-TopOue
JKYMBICHIHBIH yzepici MeH
HOTIDKENEpiH Taijay, Oaramay >KoHE
Ty3eTe Giry/

3HAHUA: MOHATHSA KPUBOH, KPHBU3HEI
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Conep:xanue: Teopus KPUBBIX. Teopus
MOBEpXHOCTEH. DyieMeHThl Tomonorud. OCHOBHBIE
TIOHSITUSL TEOpUU MHOTr000pasuil. TeH3opHBIN aHanmn3
Ha MHOFOO6paSI/I${. PumanoBa MCTpHKa Ha
MHOrooOpasusi. Buemraue Gpopmsr/

Purpose: based on the methods and visual images of
classical differential geometry, to introduce
undergraduates in the field of basic concepts and
ideas of modern differential geometry. The program
includes both the theory of curves and surfaces in
Euclidean space, and the basic concepts of topology,
tensor analysis on manifolds, elements of Riemann
geometry, the beginning of the theory of external
differential forms. In this regard, a very important
task is to fully disclose the basic concepts of the
discipline and meaningful assimilation of their
undergraduates.

Contents: Theory of curves. Theory of surfaces.
Elements of the topology. Basic concepts of the
theory of varieties. Tensor analysis on manifolds. A
Riemannian metric on the manifold. External form.

JIOKa3aTeIbCTBAX OCHOBHBIX TEOpEM
Kypca.

HaBbIkH: OCHOBHBIMH YpaBHEHHSIMHU
TEOPUU  TIOBEPXHOCTEH; MOHATHSIMHU
TOIOJIOTUYECKOTO  MPOCTPAHCTBA H
TOTOJIOTUIECKUX CBOIICTB,
TOTOJIOTUYECKOH  SKBHUBAJIEHTHOCTH;
MOHSITUSMHU (G epeHITIPyeMOro
MHOroo0pasus, GbyHKIMAMEU Ha
MHOroo0Opasumu, KacaTeJIbHBIMH
MPOCTPAaHCTBaMH, KacaTeJIbHBIMH
O0TOOpaKEHUSIMH, paHramu
OTOOPaKCHHS.

Kommnerenumus: YMEHUS
aHaJIM3UPOBATh, OLICHUBATh u

KOPPEKTUPOBATh IPOLIECC U PEe3yabTaT
yueOHO-BOCTIUTATENHHOM
JesTenpHocT /

Knowledge: the concepts of curve,
curvature and torsion, the main
theorem of the theory of curves; the
concept of the surface and its
characteristics, the first and second
quadratic forms, Gaussian and mean
curvatures.

Ability: to determine the basic
differential geometry and topology, to
understand the proofs of the main
theorems of the course.

Skills: basic equations of surface
theory; concepts of topological space
and topological properties, topological
equivalence; concepts of differentiable
variety, functions on variety, tangent
spaces, tangent maps, map ranks.
Competence: the ability to analyze ,
evaluate and adjust the process and
results of educational activities

Aprymenri KII/T |AAD 30/0/30 IpepexBusurrep: Makcatbl: Knaccukanbik Bapualmsuiblk ecenreyinep|biaimi: Bapuanmsiielk ecenteynepiid |5
AyBITKbIFAH K TSK/ /0/55/1 CBI3BIKTHIK TYHiHIEC OIICTepiH XOHE THIMAUICYIIH 3aMaHAayHW OIICTEpiH,|podi MEH Typii oOibicTapia KOIAaHy
i hepeHnnan bt SSD 2,5/22, emec oreparopiap ABTOMATUKAIIBIK  TEHACYJICPIIH  ChI3BIKTBHI  KOHE|MYMKIHAITH OUTe/i.

K TEeHIEYIEePaiH UOA 5 TEOPHSACHIHA KipicIe CBI3BIKTBI eMec JKyWemepin, Tuimzai Oackapy MeH|daFabIchbl: KONAAaHOANBI — eCemTepi
CHEKTPaJIBI / IocTpeKBU3UTHI: Oackapy 3JeMEHTTEpiH OKBITHIN yipery. JKyienepi|mmenry YIIiH BapHalMsUIBIK OmiCTepi
Kacueri/ SPDE OYHKITHOHAIBI MIPOEKTIiNIEK eceOiH, OacKapyapIH OepiireH 0ObeKTiCiH |KOMTaHAIbI.

CriexTpanpHas DA TaJIIAYIBIH KaMTyIbl HeMmece 0Oackapy 3aHBIHBIH MporieciH, | BlmikTigiri: Bapmanusielk ecenteyiep
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CBOICTBa
mdhepeHnnanTbEH
bIX YPABHCHHHU C
OTKJIIOHAOIIHUMCSL
apryMeHToM /
Spectral
Properties of
Differential
Equations with
Deviating
Arguments

6306

MaTeMaTHKAaJIBIK
(hM3HUKACBIHBIH KEHOip
KOCBhIMIIIaIapby/
IIpepexBU3HTHI:
BBenenue B Teoputo
JIUHEUHBIX
HECaMOCOTPSHKEHHBIX
OIepaTopoB
IMocTpekBU3UTHI:

O HEKOTOpBIX
TIPHIOKCHUAX
(yHKIIMOHAIBHOTO
aHaJM3a K
MaTeMaTH4eCcKO
busuke/

Prerequisites:
Introduction to the theory
of linear non-self-adjoint
operators
Post-requisites: On
some applications of
functional analysis to
mathematical physics

JKYHeHIH OepiireH KpUTepuilin yHpery.

Ma3mynsl: Diiepa TeHneyi. Herep Tteopemachl.
Bapuanmanblk — ecenteyqiH — KJIacCHKANIBIK — eceDi.
MUHYMYMHBIH KETKUTIKTI mapTel. ['amuibToHa-
SIkobu Tenaeyi. TeMeHri KaKTaH >KapTbuiail y3imiceis
)koHe Co0olleB  KCHICTITIHAC  IICIIIMHIH ~— Oap
00yBI. BapHausuisik ecenrey eceOiHig
perymsipabirbl.Criektpnai - HItypma-JlnyBumn - ecebi
JKOHE IIIEeKTiH TepOemiciHiH ImeKapalblK —ecebi
.Keneprici Oap BapHAIMSUTBIK ecemnTeyIep.
Bapuanusuiblk ecenTiy NeproATH menrimi/

Hean: 3akmrouaercst B GOPMUPOBAHUN TIOHUMAHUS Yy
MarucTpaHToB OCHOBHBIX 3ama4 TEOpUH
BapUAIlMOHHOTO  WCYHMCICHUS W  ONTUMH3ALUH,
METOJIOB HX pCIICHHH, ONpeIeNeHHs OCHOBHBIX
TIOHSITHIH BapHaIMOHHOTO WCUYHCIICHUS,
(yHKIMOHANA, HKCTpEMalld, H30MEePUMETPUIECKON
3aJa4H, 3a4a4 n METOA0B MHHHUMU3AIUU,
TPaHCIIOPTHOW  3a/lauu, 33Ja4d  paclpeielieHus
pecypcoB H T.II.

Conep:xxanue. CuyerHblii 0a3uc. DHepreTH4ecKon
Hopma. Meron Putna. Tounast mrpaduas QyHKIHS.
Heobxomumble ycmoBuss MuHHMYyMa. HampaBienus
Hauckopeiiiero crnycka ¢ynkuun  OA.  Meron
runonudhepeHIHaIBEHOrO cmycka/

Purpose: to form an understanding of undergraduates
basic problems of the theory of variational calculus
and optimization, methods of their solutions, the
definition of the basic concepts of variational
calculus, functional, extreme, isoperimetric problems,
problems and methods of minimization, transport
problems, problems of resource allocation, etc.
Content. Counting basis. Energy norm. Ritz Method.
Exact penalty function. Necessary minimum
conditions. The directions of the steepest descent of
the function ®\. Method gipovitaminose descent.

MEH THIMII Oackapy oficTepi MeH
TYCIHIKTEPiH MEHIepeIi.
Kysiperriniri: xonman0ansr ecenrepmi
IIBIFApy NaFIbUIaphl, OJApABIH KBI3MET
eTyiHIH THIMIUTITIH Tanjaay,
MEKTENTep/Ie,  TEXHUKAIBIK  JKOHE
KOCINTIK OKYy OpBIHIApbIHIA cabak
Kyprizy/

3HaHus: OCHOBHBIC TTOHATHUS
JUCIIATUTAHBI, OTPEACICHUS OCHOBHBIX
MOHSATHIA BapHUAIMOHHOI'O HUCYHCIICHUS.
Ymenust: pewmatb JIMHENHbIE
WHTETPAbHBIC YPABHCHUS C MOMOIIIBIO
JIMHEHHBIX NIpeoOpa3aBaHuil.

HaBpIkH:  OCHOBHBIMH  3aJlayaMu
TCOPHH BapUAIIMOHHOTO MCYUCIICHUS U
ONTUMH3AIMH, METOJJAMH UX PEIICHUH.
KoMneTeHIMsA: HAaBBIKA  PCIICHUS

HPHUKIIATHBIX 3aad, aHau3
3¢ PeKTHBHOCTH uX
(hyHKIIMOHUPOBAHUS, BBEJICHUS
3aHATHH B IMIKOJAX, TEXHUYECKUX H
npodecCHOHATBHBIX y4eOHBIX

3aBeeHMsIX [

Knowledge: basic concepts of the
discipline, the definition of the basic
concepts of variational calculus.
Ability: solve linear integral equations
using linear transformations.

Skills: the main objectives of the
theory of variational calculus and
optimization  methods  of their
solutions.

Competence: solving skills
applications , analysis of the
effectiveness of their operation , the
introduction of classes in schools
technical and vocational schools
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ApHaiibl
byuKmsIap/
CrienuasbHble

byHKIUH /
Special Functions

KII/T
K

AF/
SP/
SF
5307

30/0/45
/0//60/1
5/30

IIpepexBusnurrep:
CBI3BIKTHIK

T hepeHITHATITBIK
oreparopiap
TeOpusIChIHA Kipicie
IMocTpexBHU3UTTEP
JuddepeHnmaipk
TeHjeynep,
MaTeMaTUKaJIBIK (U3HKa
JKOHE CaHIIBIK dJIicTep
JKOHE OJIap/bl Ienty/
IIpepexkBU3UTHI:
BBenenus B Teoputo
JIMHEHHBIX

i hepeHInanTbHbIX
OIepaTopoB
ITocTpeKBU3UTHI:
Huddepennmanbabie
YpaBHEHUS,
MaTeMaTHueckas pusmka
W YUCJIICHHBIC METOAbI U
ux penrenus/
Prerequisites:
Introductions to the
theory of linear
differential operators
Post-requisites:
Differential equations,
mathematical physics
and numerical methods
and their solutions

Makcartsbl: TeoprusuTbIK ~ KOHE  KOJIIAHBIMJIBI
MaTeMaTHKaHbl 3€pTTey KypaJJapblHbIH KOpBbIHA
CHreH (hYHKIIMOHATITBIK

AQHAJM3/IH HETI3ri YFRIMAAphl MEH KaruaajapblH
OastHIay, (QYHKIIMOHAJIABIK aHATN3 CCENTEPiH IICry
axicTepiH yiipery.
Ma3smynbi: beiine. IHbeKTHBTI, CIOPBEKHBTI JKoHE
OuexTHBTI OeliHenep. beiiHenep KOMIO3HUIHACHL
Kenmymenep  men  OeiiHenepaiH — JEKapTTHIK
KeOeHTiHIICl./

Heab: npuMeHeHUs MeTON0B (YHKIIMOHAIHHOTO
aHajnM3a  OpWd  WCCIENOBaHMM  3amad  JuIsd
CIEKTPATbHBIN aHaJM3 CaMOCOTPSKEHHBIX
onepatopoB. Coaepxxanue: CrekTpalbHbIN aHAINU3
CaMOCOTIPSDKEHHBIX ~ omeparopoB.  Kommozuims
orobpakeHuii/

Purpose: the application of functional analysis
methods in the study of problems for spectral analysis
of self-adjoint operators.

Content: Spectral analysis of self-adjoint operators.
Composition of maps.

Binmimi: 3amaHayn TEOpHSIBIK JKOHE
KOJ1JaHOAbI MaTeMaTHKaHbIH
AQHAJMTUKAIIBIK ~apCeHalIbIHA  KipeTiH
MIOHHIH HETi3T1 TYCIHIKTEepiH YHpeHesni.

Jarnpichr: nepoec JKOHE HAKTHI
JKaFTabIHTaF bl (hyHKITHOHAITBI
aHAJTATHKAITBIK KO3KapacThl o
eJeriHeH OTKI3i, JKaJIITBI
TYKBIPBIM/IAMACHIH ureperi.
Binikriniri:  Beiine.  MHBEKTHBTI,
CIOPBEKUBTI JKOHE OMEKTUBTI
Oeitnenep. beiiHenep KOMITO3MIHMSCHL
Kenmymenep MEH OcliHenep iy

JICKapTTHIK KOOCHTIHIICIH MEHIepe/Ii.
Kysiperriniri: xociOu-megarornkaibIk
KOHE TYJIFAJIBIK MOCENIeIepal  IIery
Jarapuiapsr /

3HaTh: MPUMEHEHUE METOoa
CIIEKTPAJIbHBII aHaln3
CaMOCOMPSKEHHBIX orepaTopoB

YMmeHue: ¢ enuHbIX (YHKIIHOHAIBHO-
AQHAJIMTUYECKUX MO3UILIUH
[IEPEOCMBICIIUTL HU3BECTHBIE €MY B
YaCTHBIX M  KOHKPETHBIX  Cly4asx
TIOHSITHUS, TIPUHIUIIBI, (AKThl U YCBOUTb
HUxX Hauboiee odLme

(hopMyIHpOBKH.

HaBbiku: OT00OpaKeHHsMHU.
VHBbEKTHBHBIM,  CIOPBEKTHBHBIM |
OWBbEKTUBHBIM OTOOpaKEHHUEM.
KomMmmosurmsamu 0TOOpaXKEeHHUSI.
JlekapToBBIM NPOU3BEICHHEM
MHOXXECTB ¥ OTOOpasKEHUH.
Komnerenumsi: HaBBIKM  PEIICHUS

npoeCCHOHATBHO-TIEAaT OTHYECKUX |
JUYHOCTHBIX MIPOOIIEM;

Know: application of the method
spectral analysis of self-adjoint
operators

Ability: to rethink the concepts,

principles, facts known to him in
particular and specific cases from the
unified functional and analytical
positions and to assimilate their most
General formulations.
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Skills: Mappings. Injective, surjective
and bijective mapping. Compositions
of the mapping. Cartesian product of
sets and maps

Competence:  solving  skills  of
professional pedagogical and personal
problems

OnepatopibIK,

K03 HUIMEHTTI
nmuddepeHIna b
K TeHueynep/
Huddepennmansa
bIe YPaBHEHHUS C
OIePaTOPHBIMU
Kod(hdHUIEeHTAMH
/ Differential
Equations with
Operator
Coeffisients

KII/T
K

OKD
T/
DUO
K/
DEO

5307

30/0/45
10//60/1
5/30

IIpepexBusnurrep:
WuTerpanapik
omneparopJsap
TEOpUsIChIHA Kipicie
ITocTpexBH3UTTEP
CuHrynsIpisl ecentep/i
HICTITY/TiH
ACUMIITOTHUKAJIBIK
amicrepi/
IlpepexkBU3UTHI:
BBenenus B Teopuro
HUHTETpaJIbHBIX
ornepaTopoB
HOCTpeKBI/BI/ITbl:
ACUMIITOTUYECKHE
METOAbI PEIICHUS
CHHT'YJISIPHO-
BO3MYIIIEHHBIX 3a1a4/
Prerequisites:
Introduction to the theory
of integral operators
Post-requisites:
Asymptotic methods for
solving singularly
perturbed problems

Makcatel: uddepeHnuanaplk — onepaTopiiapabiH
HETi3ri OCHHECIH KoHEe OacThl OMICTEpiH KapacThIpa

OTBIPBINl, ~ MarucTpaHTTapmasl  AuddepeHIHaIIbIK
orepaTopJiapAblH HETi3ri YFBIMJIAphI MeH
UJIesTaphIMEH TaHBICTHIPY.

Ma3smynbl: barnmapinamara EBKIna KeHiCTITiHICTI
KUCBIKTap ~ MEH  OeTTep  TEeOpWsCHl  JKOHE
TOMOJIOTUSIHBIH, HETI3T1 TYCIHIKTEpi, KemoeHHemKTeri
TEH30PIBIK Tanaay, PumaHabIK reoMeTpus
AJIEMEHTTEPI; ChIpPTKBI JTu(hepeHIINANTBIK
TYpJiepAiH Oactankpl Teopusiiapbl eHemi. OcblFaH
opaii, 0acTel MiHJIETiHE, IOHHIH HETI3r1 TYCIHIKTEpiH
anry MYMKIHAIKTepl OHE MarucTpaHTTapra YyHpery
’KOHE YFBIH/BIPY JKaTaIbl./

Heas: Onupasch Ha METOABI M HarJIsIHbIE 0Opa3bl
i depeHInanTbHBIX OrepaTopoB, BBECTH
MarucTpaHTOB B 00JIACTh OCHOBHBIX MOHATHH U HIEH
i depeHInanTbHBIX OIEPTOPOB. [Iporpamma
BKJIIOUA€T B ce0sl TEOPUIO KPUBBIX U MIOBEPXHOCTEH B
MPOCTPAHCTBE, TaK U OCHOBHBIC TIOHATHS TOIOJIOIHH,
TEH30pHBIH aHaNIW3 Ha MHOrOOOPAa3UsX, DIEMEHTHI
pPUMaHOBOM TEOMETpHUHM, Hayajlla TEOPUM BHEUIHHX
i depeHnmanbHpIX HopM.

Conep:xanue: Meton Dypre. IlpeobpazoBanue
Oyppe. OOpatHble 3amaun. Metox [anepkuna.
Metox cmaboii ammpokcuMmaru. OmnepaTOpHBIC
ypaBHeHust/

Purpose: Based on the methods and visual images of
differential operators, to introduce undergraduates in
the field of basic concepts and ideas of differential
operators. The program includes the theory of curves
and surfaces in space, and the basic concepts of
topology, tensor analysis on manifolds, elements of
Riemann geometry, the beginning of the theory of
external differential forms.

Contents: Fourier Method. Fourier transformation.

Binimi: muddepennmanapik Teneysep
TEOPHUSICHIHBIH HET13T1 TYCIHIriH Oineni;

Jarabichbl: TEHJICYIIH PETiH,
TeHJEYNep JKYHECIHIH peTiH
aHBIKTANIBI, KaIIbl JKOHE JepOec
LIEMIIMIH Ta0aIbI;

Binikriniri:uaTerpanapl KUCHIKTap.ibl,
aJIFAIIKBl HHTETPAJIIBI MEHI€PE/Ii.

KysipeTTijiri: e3 moHIIK camackiHIa
HNHHOBAILIUAJIBIK KI)ISMG'ITi
YHBIMIACTBIPY JaFabLIapsl /

3uanus: Hccnenosanue
CIIEKTPAJIbHBIX XapaKTePUCTUK
JIMHEMHBIX  OIEPATOPOB: TE€OMETPUU
CHEKTpa M €ro OCHOBHBIX YacTeH,
CIIEKTPaJIbHOMN KpaTHOCTH,

ACHMIITOTHKHA COOCTBEHHBIX 3HAYCHHIMA.
Ymenus: Pemats 3a/1a4m, CBsI3aHHBIC C
i depeHInanbpHBIME OIIepaToOpamH.

Hagbixn: ponu
mddepeHnnanpHpIX  ONEepaTopoB B
3aa4ax €CTeCTBO3HAHNS,; 0

COOCTBEHHBIX (DYHKIHIX

KoMIeTeHIMsl: HaBBIKM OpraHHM3aliK
WHHOBAllMOHHOM  J€STEIbHOCTH B
CBOEH MpeaMeTHOM obmacTu /

Knowledge: Investigation of spectral
characteristics of linear operators:
geometry of the spectrum and its main
parts, spectral multiplicity, asymptotics
of eigenvalues.

Ability: to Solve problems related to
differential operators.

Skills: On the role of differential
operators in natural science problems;
on eigenfunctions.

29




Inverse problem. galerkin method. The method of|Competence:  organization  skills
weak approximation. Operator equation. innovation in their subject area
Kommanbaner KII/T |KShE 30/0/30 IlpepexBusurrep: Makcatbl: Maructpanrrapra guddepenmuangpik|bimimi:  xait  muddepeHnmanmpik|3
merTik ecentep/  |K / /0/55/1 OmnepaTopiapasiH TeHJCYIEPIiH Heri3ri TYCIHIKTEpIH,| TEHAEYIep  TEOPHSICHIHBIH  HETI3ri
IIpuxnanzele PKz/ 2,5/22, CIEKTpaJI bl muddepeHnmanapIK TEHASYIepAl MIENry >KOJAapbIH|TYCIHITiH yHpeHe.
KpaeBbIC 3a7a9u/ ABV 5 TEOPHSICHIHBIH JKOHE HETI3Ti KaFruJaiapbiH yiipety. |[laFabIchl: TCHACYMIH PETiH, TCHICY
Applied Boundary P JJIEMEHTTep1 Ma3sMyHBbI: I3gemingi  QyHKIMST KaThICHAWTHIH |)KYHECIHIH DETIH aHBIKTall, JKaJIIbl
Value Problems 5308 IocTpexkBU3UTTEP muddepeHnnanabIK TEHICYAIH OKalmbl MIEMIIMiH|XKoHE aepOec wIemnMaepiH Tabajbl.
JuccepTanusiibIK Ta0y. bepinreH HykTeneH eoTeTiH uHTerpanask| bimikrimiri: 01pKaJIBIITHI
IKyMbIc/ KACBIKTBI ~ Oeminm  amy.  Toyenci3 — alfHBIMAJIBI|Y31TiCCI3IIKTI, HHTETPAIIABIK KHCHIKTHI,
IpepexBu3UTHI: KaTBICTIANTBIH U QEpeHIHANIBIK TEHICYIIH KaJIIbl| HHTETPajibl MEHI€peIi.
OneMeHTHI miemimMin - Tady. AWHBIMaNBUIapbl  axblipaTbuiaThiH| Ky3iperTidiri: FBUIBIMU-3EPTTEY
CIIEKTPANBbHOM Teopuu | A depeHIInaIbIK TEHJIEYIIep. BipTeKTi [)KyMBICBIH KOcTapiay >oHe Ky3ere
OTepaTopoB teHueyiaepal memy. ChI3BIKTBI TEHJACYIIH IKAJIIbI| aChIPYIBIH amicrepi MeH
IMocTpekBU3NTHI: HICMIiMi. bepuymiu TeHzeyi. ToNbIK | 9/1icHamManapbiH ity /
JuccepranuonHas i depeHnman bl TeHJeYyIep. Wurerpannpik| 3HAHUSI: OCHOBHBIE TOHITHS TEOPUHU
pabora/ KOOCHTKIIL. N PEeTTi TYBIH/AbIFA KATHICTBI IICHIJIETIH|OOBIKHOBEHHBIX  An(epeHIInaTbHBIX
Prerequisites: Elements |termey. bBipTekti kanmbiiama TeHAEY. N-peTTi|ypaBHEHHIL.
of the spectral theory of |GipTekTi chI3BIKTBI TeHIey bipTekTi emec TeHmeyi|YmeHmusi: OTIpeIENSATh TIOPSI/IOK
operators aHBIKTaJIMaraH Kod(QduIMeHTTep oiciMeH uIely. |ypaBHEHus, TIOPSITTOK CUCTEMBI
Post-requisites: OunepaiH OipTeKTi ChI3BIKTHI TeHjeynepi. ChI3bIKThI| ypaBHEHUI;  HAXOAMTh  oOIlee |
Dissertation work TEHIEY/IH peTiH TOMEHJICTY. KapamnaiisiM|gacTHOE pelIcHHS.
muddepeHManabIK  TEHIACYJIEPIiH HOpMautbIpl | HaBbikm: MPOU3BOJILHBIMU

xyitenep. Tizbekren uHTErpaaay smici /

Henb:opMupoBanre y MarucTpaHTOB 3HaHUM
TEPMUHOJIOTUH U OCHOBHBIX HOHATHH
i depeHInanTbHBIX ypaBHEHHH, OCHOBHBIX
HPHHIUIIOB U HOZIXOZI0B K peLIeHHIo
muddepennmansipix  ypaBHeHuil.  Coaep:kaHue:
Teopema  Komm. 3amawa  Komm.  Teopema

CYILIECTBOBAHUS U €AMHCTBEHHOCTH PEIICHUS 337a4n
Kommn. VYcnosue Jlunmmwmmna. [uddepenunansoie
ypaBHEHMs  MEPBOr0  MOpsAKA,  pa3pellcHHbIC
OTHOCHUTEIBHO IIPOU3BOJHOM. JInneiinvie
mudQepeHnIranbHbIe  YpaBHEHUS N-0ro MOpsIKa C
TIepEMEHHBIMHA ko3P PumeHTaMu. Jluneitabie
mudQepeHnIranbHbIe  ypaBHEHUS C TOCTOSHHBIMH
ko3 unmentamu. YpaBHeHus Dinepa. PasHocTHBIE
YpaBHECHHS. Cucremsl Qg depeHnaTbHbIX
YpaBHEHHUH. ITonoxenus paBHOBeCHS.
Knaccudurkamms THIOB TONOXKEHUH paBHOBECHS
ABTOHOMHBIX CHCTEM JIMHEHHBIX Ju()(hepeHInanIbHbIX
ypaBHEHHUH BTOPOTO TIopsIKa. OCHOBBHI
BapHAIMOHHOT O HCYHCITCHIUs/

Purpose: Formation of master's knowledge of

HOCTOSIHHBIX, MHTErPAJIbHBIX KPUBbIX,
HEPBBIX MHTErpajax.

KoMnereHums: 3HAHUS METOOJOTHH
U METOOMKM  IUIAHUPOBaHUA W
OCYIIECTBIICHHS Hay4HO-
HCCITeIOBATENBCKOM paboThI /

Knowledge: basic concepts of the
theory of ordinary differential
equations.

Ability: to determine the order of the
equation, the order of the system of

equations; to find General and
particular solutions.
Skills: arbitrary constants, integral
curves, first integrals.
Competence: knowledge of

methodology and methods of planning
and implementation of research work
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terminology and basic concepts of differential
equations, basic principles and approaches to solving
differential equations.

Contents: Cauchy Theorem. Cauchy problem. The
theorem of existence and uniqueness of solutions of
the Cauchy problem. Lipschitz condition. First order
differential equations resolved with respect to the
derivative. Linear differential equations of n-th order
with  variable coefficients. Linear differential
equations with constant coefficients. Euler equation.
Difference equation. Differential equations system.
Equilibrium position. Classification of types of
equilibrium positions of Autonomous systems of
linear differential equations of the second order. The
foundations of the calculus of variations.

MM
3amaHayn
MaTeMaTUKaH
bIH,
ACHUMIITOTHKAJI
BbIK
Mocenenepi/A
CUMITOTHYECK
ue TpoOIEeMBbI
COBPEMEHHOMI
MaTeMaTuKu/
Asymptotic
Problems  of
Modern
Mathematics

1.3

[errik ecenrepi
HICTIYIiH
3aMaHayu CaHIbIK
omicrepi/
CoBpeMeHHbIE
YUCJICHHBIC
METOAbI pCU_ICHI/IH
KpaeBbIX 3ajia4 /
Modern
Numerical
Methods for
Solving Boundary
Value Problems

KII/T

ShES
hZSA

SCh
MRK

MNM
SBVP
5308

30/0/30
/0/55/1
2,522,
5

IIpepexBusuTTep:
D yHKIMOHAIbI-
JudepeHINATIBIK
oreparopJap
TEOpUsIChIHA Kipiciie
IlocTpekBU3UTTEP
Juccepranusiibik
Kymbic/
IIpepekBU3UTHI:
Bsenenue B Teoputo
(yHKIIMOHAIBHO-

i depeHInanTbHbIX
OIepaTopoB
IMocTpeKBU3UTHI
HuccepranuonHas
pab6ora/
Prerequisites:
Introduction to the theory
of functional-differential
operators
Post-requisites:
Dissertation work

Makcatpl: "MatemaTukanblk (usMka ecentepiH
HICIIYIH ~ CaHJBIK oficTepi" TMOHIH  OKBITYIBIH
MaKcaThl €CeNTey MaTeMaTHKAchl eceOiH Iemy/aiH
addekrini  anroputmiaepiH Taby YUIH  KE3€KTi
UHTYWIUSAHBl oHJey Oonbin TaObutajpl. COHBIMEH
Katap, MardCTPaHTTapbl CCENTiH CAHJBIK IICIIiMIH
palMOHAJIABIK ~ CTPATeTHsl  HETI3iHIEeri  CaHIBIK
ANTOPUTMEP.Ii KYPY MPUHIMITEPIMEH TaHBICTBIPY.

MasmyHnbl: Marematukaiblk (U3UMKaHBIH HETI3Ti
ecentepi. ['mnepOonanplk TUNTI TeHAEYIep YLIiH
afBIPBIMIBUIBIK CXEMaJapbl. DJUIMNTHKANBIK THITI

TEHIEyJlep  YUIH  albIpbIMIBUIBIK  CXeMaJaphbl.
[Mapabonanbik THIITI TeHzeysepi yILIiH
alBIPBIMIBUIBIK  CXeMaJlapbl. Bapualusuiblk  koHE
afBIPBIMIIBLIBIK BapUAIMSIIBIK azicTepi.
Wuterpanaplk  TeHueylepal  MICMIYIiH  CaHJIBIK
omicrepi./

Henb: SIBIISIETCS BbIpabOTKa HEOOX OTUMON
UHTYUIHN JitIc: HAXO0XKICHUS 3 PEKTUBHBIX
QNTOPUTMOB  pEIlIeHUs]  3a/a4  BBIYUCIUTEIbHOU

MAaTEMATHKH, a TAK)KE IMO3HAKOMHUTHb MAaruCTpaHTOB C
TMPUHOWAIIAMHA TIOCTPOCHUSA YHUCIIEHHBIX aJr'OPpUTMOB,

Ha OCHOBE KOTOPBIX OCYIIECTBIIsIETCS Hauboiee
palMoHaNbHass CTpPATerdsi YHUCICHHOTO PELICHUsI
3a/7a4. Conep:xkanue:  OCHOBHBIE  3a7ayll

MaTeMaTHdeckor (u3uku. Pa3HOCTHBIE CXEMBI IS
ypaBHEHHH TapaboONMIecKoro THma. Pa3HOCTHBIC
CXEMBI ISl ypaBHEHWH THUIEPOOIMYIECKOTO THIIA.
PazHocTHBIE CXEMBI 1711 YpAaBHEHUI 3JTUITUYECKOTO
Tuna. BapmanuoHHBIE ¥ BapHAaMOHHO Pa3HOCTHHIC

Bimimi: Marematukanblk (U3UKaAHBIH

HETi3ri TeHACYIH, IIeKapaJiblK >KOHE
OacTanksl HIaPTTaPAbIH Oepiny
epeKIIeNiKTepi, MaTeMaTUKaJIbIK

(u3uka TEeHAeyNepiH MIelly oJicTepi,
JiepOec TybIHABLIBI TU(QepeHIHaIBIK
TeHJEYJepAl Ienry oSicTepiH Oinei.
JaFrapichl: KUHAKTBUIBIK OOJIBICHIHBIH
AHBIKTAMAaChl JKOHE MaTeMaTHKAJIbIK
(u3uka TEHICYIHIH TYPaKThUIBIFbIH
3epTTeH/Ii.

Binikriniri: marematukanbik Qu3nKa
TEHIEYl MEH IKyWenlepai e,
3epITey  YUIH  OChl  OlLTiMJIepiH
konmanbin, MOT memy GapbichiHIa
Tanjay >SKoOHE KOPBITBIHIBI Kacarll,
M®T menryre caHbIK 9JICTI KOJIAHY
apKBLIBI KaTeNniKTI AHBIKTAY/IbI
MEHIepe/i.

Kysiperriniri: FBUIBIMHU-3EPTTEY
JKYMBICBIH JKOCIIapyiay J>KOHE JKy3ere
aCBIPY/bIH smicrepi MEH
onicHamanapsia o1y /

3HaHusn: OCHOBHBIE YpaBHEHUS
MaTeMaTHIECKON (huznkw,
OCOOCHHOCTH 3aJaHus TPaHWUYHBIX |

HaYyaJbHBIX YCIOBHM, METOABI PEILICHUS
ypaBHEHHH MaT. (U3MKH, METOABI
peteHns TuddepeHITraIbHBIX

YpaBHEHHH B YACTHBIX IPOWU3BOJHBIX.

(6]
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METOJBI. YucneHHbIe
UHTErPaJIbHBIX ypaBHEHU /
Purpose: to develop the necessary intuition to find
effective algorithms for solving problems of
computational mathematics, as well as to acquaint
undergraduates with the principles of numerical
algorithms, on the basis of which the most rational
strategy of numerical problem solving is carried out.
Contents: the Main tasks of mathematical physics.
Difference schemes for parabolic type equations.
Difference schemes for hyperbolic equations.
Difference schemes for elliptic type equations.
Variational and variational difference methods.
Numerical methods for solving integral equations.

MCTOAbI peHICHUA

YMmenusi:  omnpeneneHue  o0IacTb
CXOIUMOCTH u HCCIeI0BaHNE
YCTOHUUBOCTH ypaBHEHHI

MaTemaTtnueckor ¢m3uku. HaBbikm:
3HAaHUAMU Inpu ucciaeaoBaHnn u
PCHICHUN KOHKPCTHBIX OOBIKHOBEHHBIX
middepeHInanbHBIX  ypaBHEHHH U
CHUCTEM, BCTPCUHAOMINXCA B pas3JIMIHbIX
00J1aCcTAX CCTCCTBO3HAHUAA, u C
IIOMOIIBKD 3JTHUX 3HAHHUHI OonpeacIinTb
MOrpeIIHOCTU MIPUMCHACMBIX
YHUCJICHHBIX METOLO0B peuieHus
KpaeBbIX 3ajJay.

KOMHeTeHHI/[ﬂ: 3HaHUA METOLO0JIOInn
u METOAUKU IJIaHUPOBAHUA u
OCYHICCTBJICHUSA Hay4YHO-
HCCITE0BATENBCKON paboThl /
Knowledge: basic equations of
mathematical physics, features of
setting boundary and initial conditions,
methods of solving math equations.
physics, methods of solving partial
differential equations.

Ability: determination of the area of
convergence and the study of the
stability of equations of mathematical
physics.

Skills: knowledge in the study and
solution of  specific  ordinary
differential equations and systems
found in various fields of natural
science, and with the help of this
knowledge to determine the error of the
numerical methods used to solve
boundary value problems.
Competence: knowledge of
methodology and methods of planning
and implementation of research work

Jlamuac
TYPIACHIIPYi KOHE
OHBIH
KOJITAHBLTYEI/
[IpeobpaszoBanue
Jlamnaca u ero
IpUMeHeHue /

LTO
K/
PLEP
LTT

5309

30/0/30
/0/55/1
2,5/22,
5

IpepexBusurrep:
MaTeMaTUKAJIbIK TAJI/IAY,
IQepeHITNATIBIK
TEHJICY, MAaTEMaTHKAIIbIK
(u3nka TeHaeynepi,
CBI3BIKTBI HHTETPAII/IBIK
TEHJICYIEePAil Ty

Makcarhbl: JIOKTOpaHTKa HHTETPAIIBIK
TYPACHAIpYIEP JKOHE ONap.bIH KONIAHBUTYHI MTOHIHIH
HETI3T1 YFRIMIAPBIH JKOHE ONapAbl MICITyAiH HerisTi
OmiCTepiH XKYHeNm TypAe TYCIHIIPY, KONJaHBLIYHI
JKOHIHZE TaF/IBIHBI KAJIBITACTHIPY OOJBIT TaObITaIbL.
WuTerpanaplk TypiaeHaipynepain auddepeHnanpk
TeHeynepal JkoHe auddepeHIMaNIBIK TEeHACYIep

- MHTETPAJIIBIK TYpJICHIIpYIep
OOMBIHIIIA KaHa MaTeMaTHKaJIBIK OLIIM
anajpl, JaFiblIaHy JKOHE  OJapjibl
KOCi0M KBI3METIHAE KOIAaHa bl

- HHTETpaJJbIK  TYpJCHAIpyJiepre
Oepinren ecernrepi IIBIFapy
OapbICBIHIA OBl KYHENeH i, OHBIH
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Laplace onictepi JKYHeciH Iemyre KOJJAHBUTYBL.  VIHTerpajiblK|IOpMEHIUITIH — apTThIpyFa  KaKeTTi
Transformation IMocTpexBHU3UTTEP: TYPJICHIIpYAEpIiH SIPOCHI opam TEKTeC |9IiCTepAl KOJIaHa Ibl;
and Their FBUIBIMU 3€pPTTEY BonbTeppaHbIH 2-TeKTi MHTETPANBIK TEHICYIH JKoHE| - 3epTTEYIIITIK KbI3METTi TaOBICTHI iCKe
Application HKYMBICHI/ BonbpTeppaHblH  2-T€KTi HMHTErpalIbIK TEHJEYIEp |achlpapl;
IIpepexkBU3UTHI: JKYHeciH mrenryre KoianaHbutysl. Jlamnac Typrenaipyi|- MHTETPAJIIBIK TYpJICHIIpYIEp
MaTeMaTHYeCKHH JKOHE OHBIH WHTETPO- mddepeHnnanapIK [MaceleciH MIeleli JOTUKAIBIK JKOHE
aHaJm3, TeHzeyNepai wenry./ CBHIHM OMNayra KoJjiaHabl./
i hepeHnaTbHbBIE Lenp: 1OKTOpaHTy MAaTh OCHOBHBIE TMIOHSTHS M|- CHOCOOHOCTH YYUTBHCS, PHOOPETAaTh
ypaBHEHHMs, ypaBHEHHUSI |METOIBI  HMX  pEIIeHWS 10  «HHTErpaJbHBIM|HOBBIC 3HAHUS, YMEHHUS o
MaTeMaTH4eCcKOi npeoOpa3oBaHMsIM W HMX  NIPUMEHEHHWsSM»  -|MHTETPalbHBIM  IIPEeoOpa3oBaHMsAIM U
(U3MKH, METOMBI copMHUpOBaTh MPEACTABICHHE O NPUMEHEHHH |UCIIOIb30BaTh nx B
peLIeHUs TMHEHHBIX METOJIOB  MHTErpajibHOro  MpeoOpa3oBaHusi U |MpodheCCHOHAIBLHOM IeITeIbHOCTH;
WHTETPaIbHBIX pelIeHNH  TPUKIAIHBIX  3ajady; HAy4UTh|-  CHOCOOHOCTH K  NPUMEHEHHUIO
ypaBHEHHH JIOKTOPAHTOB INPUMEHSATh TEOPETUYECKHE 3HAHUS I10|JIOrUUECKOro u KPUTHYECKOTO
IMocTpeKkBU3NTHI: MaTeMaThKe JUIsl pelieHusl 3a1a4 NpodecCHOHaTBHON | MBIIIJICHUS JJIsl pEIeHUst po0Iiem;
Hay4HO — JIeSTeNbHOCTH./ - CHOCOOHOCTh K  TPHUMEHEHHIO
HCCITeTOBANIChCKAsT Purpose: to give the doctoral student the basic|nmpodeccHoHanbHbIX 3HAHUI U yMEHHUIA
pabora/ concepts and methods of their solutions for “integral |na npaktuke;
Prerequisites: transformations and their applications” - to form an|- oco3HaBath colMANBEHYIO 3HAYUMOCTh
mathematical analysis, |idea of the application of methods of integral|cBoeit Oyaymeit mnpodeccuu, uMeTh
differential equations, transformation in solving applied problems; - to teach|BbicOKyt0 MOTHBALIHIO K BBITIOTHCHHIO
equations of doctoral students to apply theoretical knowledge in|npodeccronanbHOM aeITENEHOCTH./
mathematical physics, mathematics to solve problems of professional|{- ability to learn, acquire new
methods of solving linear |activity. knowledge and skills in integral
integral equations post- transformations and wuse them in
Requisites: research professional activities; - the ability to
work use logical and critical thinking to
solve problems; - ability to apply
professional knowledge and skills in
practice; - to be aware of the social
significance of their future profession,
to be highly motivated to perform
professional activities
CUHTYJSPIIBI- KII/T |STES 15/0/30 IpepexBusurrep: IMonnin MaKcaThl: Juddepennmanapik | Bimimi: nmuddepenunanpik teneynep |4
TOJNKBITBUIFAH K hAA / 10/50/1 KoMrutekcTi TaimayapiH  |onepaTopiapablH  Herisri  OefHeciH jKoHe 0acThl|TeOPHACHIHBIH HETi3Ti TYCiHITiH Oiei;
ecenrepi AMR 0/15 ACTHUIITOTHKAIBIK OmiCTepiH KapacTeIpa OTBHIPHIN, MAaruCTpaHTTaps |JaFabIchl: TEeHICYIiH peTiH,
eIy IiH SVZ/ omicrepi. I pepeHITHATIBIK OTIepaTOpIIapAbIH HET13T1| TeHaeynep XYHWEeCiHIH PeTiH aHBIKTal
ACHMITTOTHKAJIBIK AMS IMocTpekBU3UTTEP YFBIMIAPHI MEH UISSUTAPBIMEH TAHBICTHIPY. IIBI; JKaNIbl >KOHE paepOec IIemiMiH
omicrepi/ SPP JduccepTanusibik Ma3mynbl: barmapmamara EBknmpn keHictiriHzmeri|tabansr; Binikriairi:uarerpangst
ACHMIITOTHYECKH 5309 xKyMmbic/ KUCBIKTApD ~ MEH  OeTTep  TEOPHACHI  HKOHE|KUCBIKTAPIBl, aJFAIllKbl HHTETPAJIIbI
€ METOJIBI IIpepekBU3UTHI: TOITOJIOTUSHBIH HETI3T1 TYCIHIKTepi, KOOeHHeNKTeT | MEHIepeIi.
pereHus AcCCHMIITOTHYECKHE TEH30PJIBIK ~ TaJmay, Pumannpik  reomerpus|Kysiperriiri: OKy-TopOne
CHHTYIISIPHO- METOZBI KOMIDIEKCHOTO  [3IIEMEHTTEpi; ChIpTKBI I epeHINANIBIK | JKYMBICHIHBIH yaepici MeH
BO3MYIICHHBIX aHaIM3a. TypiepaiH Oactamkel Teopwsapbl eHemi. OchIFaH|HOTIDKENEPIH Tanmay, Oarajay >KOoHE
3amay/ IlocTpeKBU3UTHI opai, 6acTsl MiHJETiHe, TIOHHIH HETi3Ti TyciHikTepin|Ty3ere Gimy /

33




Asymptotic
Methods for
Solving Singular-
Perturbation
Problems

HuccepranuonHas
pabota/

Prerequisites:
Asymptotic methods of
complex analysis.
Post-requisites:
Dissertation work

alry MYMKIHAIKTEpi ’KoHE MarucTpaHTTapra YHpeTy
JKOHE YFBIHABIPY JKaTaJIbl./

HeJILZ OHI/IpaSICL Ha MCTOJblI U HaArJIAaHBbIC 06pa3LI
TudpepeHIAATBHBIX OIIEPaTOpPOB, BBECTU
MaruCTpaHTOB B 00JIaCTh OCHOBHBIX ITOHSITHH U I/Illefl
TudhepeHIAaTBHBIX OIIEpPTOPOB. IIporpamma
BKJIFOUaeT B ce0sl TEOPUIO KPUBBIX M TIOBEPXHOCTEH B
IMPOCTPAHCTBE, TaAK U OCHOBHBLIC ITOHATUS TOIIOJIOTUH,
TeH30pHLII71 aHaJIu3 Ha MHOF006pa3I/I$IX, 3JIECMECHTbBI
pHMaHOBOﬁ reoOMETprH, HavdaJla TCOPUHU BHCIIHUX
mddepeHnnanbHBIX GopM.

Conep:xanne: Meron @Dypwe. [IpeobpazoBanue
®dypbe. OOpatHble 3amaud. Metox [anepkuna.
Meron cnaboii anmpokcumarmu.  OnepatopHbie
ypaBHeHust/

Purpose: Based on the methods and visual images of
differential operators, to introduce undergraduates in
the field of basic concepts and ideas of differential
operators. The program includes the theory of curves
and surfaces in space, and the basic concepts of
topology, tensor analysis on manifolds, elements of
Riemann geometry, the beginning of the theory of
external differential forms.

Contents: Fourier Method. Fourier transformation.
Inverse problem. galerkin method. The method of
weak approximation. Operator equation.

3HaHusn: Hccnenopanue
CIICKTPAJIbHBIX XapaKTCPUCTUK
JUHEHHBIX ONEpaTopoB: TE€OMETPUH
CIICKTpa MW C€ro OCHOBHBIX qaCTeﬁ,
CHeKTpaJ'II;HOﬁ KpaTHOCTH,
ACHUMIITOTUKHA COOCTBEHHBIX 3HAYEHHIA.
Ymenuns: Pemiatn 3aJlauy, CBA3aHHBIC C
i depeHInanTEHBIME OTlepaTopamH.
HaBbixn: (0] ponu
muddepeHnInanbHBEIX  ONEpaTopoB B
3agadax CCTCCTBO3HAHMUA, (6]
COOCTBEHHBIX (DYHKIIHSX.
KOMHeTeHHI/[ﬂ: YMCHUA
AHAJIM3UpPOBATDH, OLICHHUBAThH u
KOPPEKTUPOBATh IPOLIECC U PE3ynabTaT
yueOHO-BOCIMTATEILHON
JesTenpHocT /

Knowledge: Investigation of spectral
characteristics of linear operators:
geometry of the spectrum and its main
parts, spectral multiplicity, asymptotics
of eigenvalues.

Ability: to Solve problems related to
differential operators.

Skills: On the role of differential
operators in natural science problems;
on eigenfunctions.

Competence: the ability to analyze,
evaluate and adjust the process and
results of educational activities
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