MuHHCTEPCTBO HAYKH U BBICIIETO oOpa3zoBaHUs Poccniickoii Denepanyn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

dusnueckuil paKynpTeT

YTBEPX/IAIO:
JeKaH GU3NYECKOTO (haKyabTeTa
C.H. ®unumMoHoB

Paboyas mporpamMma AUCIUTIUIUHBI
MeToasl MaTeMaTHYeCKON (PU3UKHU
10 HaIlPaBJICHUIO MOATOTOBKU
09.03.02 UudopManmoHHbIE CHCTEMbI M TEXHOJIOTHH
Hamnpasnennocts (ipoduiib) MOATOTOBKHU:
«IudpoBas pusuka: aHaau3 JaHHBIX PU3MKHN BHICOKUX IHEPIrUil U MO/IeJIMPOBAHUE

CJIO0KHBIX CUCTEM>»

®dopma o0yueHus
Ounas

Kpanmudukanms
bakaaasp

I'ox npuema
2025

COT'JTACOBAHO:
PyxoBoaurens OII
N.A. Konos

[Ipencenarens YMK
O.M. CrocuHa

Tomck — 2025



1. Hesap 1 n1aHUpPyeMble Pe3yJIbTaTbl 0CBOCHHUS TUCHUIIINHBI (MOYJIs1)

[enbto OCBOEHUS TUCIUIUIMHBI ABIISIETCS (POPMUPOBAHHE CIIEIYIOMINX KOMITETCHIIUMI:

— OIIK-1 — CrocobeH mpUMEHSTh €CTECTBEHHOHAYYHbIE M OOLICHMH)XEHEpPHBIC 3HAHMA,
METO/Ibl MaTEMATUYECKOT0 aHaJIM3a U MOJEIMPOBAHNUS, TEOPETUUECKOIO U 3KCIIEPUMEHTAIBHOTO
UCCIIEIOBAaHUS B IPOPECCUOHATBHOMN AEATEIbHOCTH.

Pe3ynbpraramMy OCBOEHUS IUCUUIUIMHBI SIBJISIOTCS CIEAYIOIINE UHAUKATOPHI JOCTHKEHUS
KOMIIETEHIIUH:

— NOIIK-1.1. — Ob6nanaer HE0OXO0IMMBIMU €CTECTBEHHOHAYYHBIMHU 51
0O01IenH)KEHEPHBIMH 3HAHUSMH IS MCCIIeIOBaHUS MHPOPMALMOHHBIX CUCTEM U UX KOMIIOHEHT;

—WOIIK-1.2. Hcnons3yer ¢QyHIaMeHTaNbHbIE 3HAaHUS, MOJY4YeHHbIE B 00JacTh
MaTeMaTH4YEeCKUX, €CTECTBEHHBIX M  OOLIEMH)KEHEPHBIX HayK B  MNpoQeccHOHaIbHON
JeSITEIbHOCTH.

—WOIIK-1.3. Tlpumenser ¢yHAaMeHTaIbHBIE 3HAHWs, MOJYYEHHBIE B 00JacTh
MaTeMaTHYECKUX, €CTECTBEHHBIX M OOUICMH)KEHEPHBIX HAyK JUIs MOJAEIUpPOBAaHUS M aHaIu3a
3a1a4

2. 3a1a4u OCBOEHHUSI AMCIUTLIHHBI

— OcBoUTh TOHATUHHBIA anmapaT ¥ METOJAbl MaTeMaTU4YecKOW (QHU3MKU U Mojenen
(hbMBUYECKUX SIBJICHUH.

— Hayuutbcst npUMeHsTh NOHATUHMHBIN anmapaT U METObl MaTeMaTHYeCKON (PU3UKU IS
pelIeHNs MPaKTUYECKUX 3a]a4 MPoPecCHOHAIBHOM 1eATENbHOCTH.

3. MecTo TUCHMIIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JlucrumanHa OTHOCUTCS K 00s13aTeIbHOM YacTH 00pa30BaTeIbHOM MPOTPAMMBI.

4. Cemectp(bl) ocBoeHusi 1 popMa(bl) MPOMEKYTOUHOI ATTECTANMHU MO JTUCHMUILIHHE

Cemectp 3, 3a4eT C OLIEHKOM; ceMecTp 4, SK3aMEH.

5. BxoaHble TpeOoBaHMsI 1JI51 OCBOECHHSI TH CHUTLTHHBI

JUi yCHemHoro 0OCBOSHMsI JUCLMIUIMHBI TPEOYIOTCSI KOMIIETEHIIMH, ¢(hOPMUPOBAHHbIE B
X0JI€ OCBOEHUS 00pa30BaTEIbHBIX POrPaMM IPEIIECTBYIOIIET0 YPOBHS 00pa30BaHusl.

Jlis u3ydeHus M NOHMMaHMs MaTepuala JaHHON JUCLUIUIMHBI 00y4aroluiics A0KeH
BJIaJleTh OCHOBHBIMU MOHATHSMU M MeTogamMu AuddepeHIuasbHOr0o M HMHTErpajbHOIo
VCUUCIICHUS], JIMHEHHOW anreOpbl, 3J€MEHTaMM TEOPHH OOBIKHOBEHHBIX IH(QepeHInanbHbIX
YPaBHEHUM.

6. SI3bIK peasuzanmun

Pycckuii

7. O6beM AUCHHUIIMHBI (MOTYJI51)

O6mas TpynoeMKocTs aucuuiuinabl coctaBmseT 10 3.e., 360 yacoB, U3 KOTOPHIX:
— mekumu: 96 u.;

—TpaKTHYECKUe 3aHATUS: 64 u.;

O06beM caMOCTOATENHHON PA0OTHI CTY/IEHTA OTpeeNieH YIeOHBIM IIIAHOM.

8. Conep:xaHue IMCUUILINHBI (MOAYJIS1), CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. JIuneitabie pyHKIIMOHANIBI U BApUAILIMOHHOE UCYHCIICHHUE.

JIuHelitHO€ HOPMHUPOBAHHOE MPOCTPAaHCTBO (yHkuui. DyHkumoHansl. JIuHelHble
¢byHKIMOHATBL. DKCTpeMyM (pyHKIMOHANA, Bapuanusa GyHKIMOHAIa U (PYHKIIMH, CTallHOHApHAs
Touka. TeopeMa O HEOOXOJMMOM YCIOBHUHM OHKCTpemyMma (¢yHKuuoHana. OCHOBHas JieMMa



BapHALIMOHHOTO MCYMCIICHUSA. YpaBHEeHUs Oitnepa — Jlarpamka A OCHOBHBIX (DyHKIIMOHAJIOB.
Anpo nuHeilHOro (yHKIMOHANA Kak o0000meHHas ¢ynkuus. OmnpenencHue 6 — (YHKITHH.
HuddepenuupoBanue o0oOmeHHbIX (yHKImA. [Ipenen mocnemoBaTeIbHOCTH 0000IIEHHBIX
¢dbyaknuii. [lenbra-oOpasnbsie mocnenoBarenbHOCTH. CBolicTBa & — (yHKIMU. Perynspusamms
00o0menHoi ¢ynkuuu. Jlunelnsie auddepeHnuanbHble  ypaBHEHHS ¢ 000OIIEHHBIMU
¢bynkuusmu. OynnamentansHoe pemenne. [IpeoOpazoBanne @ypbe 0000MIEHHBIX (YHKIIHA.

Tema 2. KommuiekcHbIN aHau3.

KomruiekcHble yucna u aeicTBus Haj HUMH. KOMIUIEKCHAsl MIOCKOCTh. MHOKECTBa Ha
KOMIIJIEKCHOM IIOCKOCTH. DYHKIMM KOMIUIEKCHOrO IepeMeHHoro. JuddepeHuupyemocTs.
VYcenoBust Komm — Pumana. MHTerpanm ot (QyHKIMH KOMIUIEKCHOTO T€peMEHHOro. Teopema
Kommn. ®opmyna u wmHrerpan Komm. HWuterpan tuna Komwum. Beicmme mnpousBonHsle.
PaBnomepnas cxomumocth. Ilpunnun Makcumyma wonyns. Psg Teinmopa romomopdHoi
¢yukuun. Crenennble psaabl. OnpeneneHue OCHOBHBIX AJIEMEHTApHbBIX (DYHKIIMH KOMITJIEKCHOTO
nepemenHoro. Psaer Jlopana. OcoOble TOYKH. AHAIUTHYECKOE TMPOJOJIKEHUE. BBIYeTsI.
beckoHeuHo ynaneHHas Touyka. BpluncieHue HMHTErpajgoB NMpU NOMOIIM BbIYETOB. [IpuHImn
aprymenta. OcHoBHasi Teopema anreOpbl. [lonsitue xoHpopMHOTO OTOOpakeHus. OCHOBHas
TeopemMa  Teopud  KOH(POPMHBIX  oTOOpakenwil.  J[poOHO-nmMHEHHOE  OTOOpa)KeHue.
INapmonnueckue GyHKIUU ABYX TEPEMEHHBIX.

Tema 3. DiIeMEHTHI ONIEPAIMOHHOTO HCYHCIICHUS.

[IpeoOpaszoBanue Jlamnaca. OcHoBHBIE cBolcTBa npeoOpazoBanus Jlammaca. [Ipumepsr
pUMeHeHus peoOpazoBanus Jlamnaca.

Tema 4. CnenuanbHple QyHKIIMU MaTeMaTHYECKON (PU3UKHU.

OcoOble TOUKH JTUHEHHOTO 0OBIKHOBEHHOTO JU(dEepeHInaTbHOr0 ypaBHEHUS! BTOPOTO MOPSIKA.
VYpasuenue beccenst, perieHus B BUe psa; pa3inuHble TUIBI GyHKIHN beccens.
Wuterpanbabie npeacraBinenus Gpynkiui beccens. [IponsBoasimast pyHkmus 1 GyHKIui
beccens nenoro nnaekca. PexypperTtHsie cooTHomeHus s GyHkiui beccens.
OptoronanpHOCTh PpyHKIMI beccens. CroiicTBa Hyne Gynknuit beccens. Psg @ypre-beccens.
VYpaBHeHHE runepreoMeTpruueckoro Tuna. [lommHoMbI TUIepreoMeTpuyeckoro Tumna, Gopmyna
Ponpura. [Tommaomer Sko6u, Jlexxannpa, Ueosiméra, ['erenbayapa, Jlareppa, Dpmura.
CpoiicTBa NOJMHOMOB THUIIEpreoMeTprudeckoro tumna. IlpousBoasimuye GyHKIUH ISl TOJTUHOMOB
TUIIEPTe€OMETPUYECKOTO TUIA. SIBHBIE BBIPAKEHHUS JUIsl IOJIMHOMOB DpMuTa, Jlareppa,
Jlexxanapa. Ilpucoenunennsie ¢pynkiuu Jlexxanapa. Chepuueckne pyHkun. OyHKIIMH
Opmuta. MuTerpanbHoe npeacTaBieHue s GyHKIMM TUIepreoMeTpuuecKoro TUra.
l'unepreomerpuueckoe ypaBHeHue. [ unepreomerpudeckasi yHKIHS U €€ CBOMCTBA.
BrIpokieHHOE TUIepreoMeTpruIecKoe ypaBHEHUE. BbIpokaeHHas TUIIepreoMeTpruiecKas
¢byHKIMS U ee cBoiicTBa. [Ipumepsl.

Tema 5. Jluneitable nuddepeHnraibHble YpaBHEHUS B YaCTHBIX MPOU3BOJHBIX BTOPOTO
MopsaKa.

OcHoBHBIE  ypaBHEHHs  MaTemartuueckoil  Qusuku. Krnaccuduxarmus  KBa3HIMHEHHBIX
muddepeHnnanbHbIX YpaBHEHUN BTOPOTO MOpsAIKa ¢ AByMs mHepeMeHHbIMH. Knaccubukanus
KBa3WIMHEHHBIX AU(QepeHIUaNbHBIX YPaBHEHUH BTOPOTO MOPSIKA C MHOTUMHU MEPEMEHHBIMH.
KpaeBble 3amaum Matematudeckod ¢usuku. Dmunrtudeckue ypaBHeHHs. Dopmynsl ['puna.
dynnameHTanabHbIE pelleHus ypaBHeHui Jlamnaca u ['enbmrosbia. 'apMoHMUecKre (QYyHKIMH.
[MpuHIMI MakcuMmyma [jIsi TapMOHHMYECKON (yHKUMHU. EAMHCTBEHHOCTH pelIeHUs KpaeBBIX
3aga4 Juis ypasHeHui Jlammaca u Ilyaccona. Pemenue kpaeBbIX 3a1ay s ypaBHeHui Jlarutaca
u [enpMrosnbua merogom ¢yHkuuit I'puna. Pemenue 3amaum [upuxie s Kpyra u 1mapa.
Pemenue xpaeBpix 3amau g ypaBHeHud Jlarmumaca u I'ensmrossna metonoM @ypee. Ilnocko-
napajiesibHoe Oe3BUXpEBOE TEUEHUE MICaTbHOM JKUIAKOCTH (TIOCTaHOBKA 3ajayd, oOIIue
ypaBHEHHUS, THIPOAMHAMHUYECKUI TMOTEHUHUaN, (YHKUUS TOKA, KOMIUIEKCHBIH MOTEHIHAN).
l'unepOonuyeckne ypaBHEHHs, MOCTaHOBKa 3amaun Kommu. @yHaaMeHTaIbHOE pellieHHue
BOJIHOBOT'O OllepaTopa. 3ama3JblBaroline noreHuuansl. Pemenne 3anaun Komm ams BoIHOBOTO
ypaBHenus. Cgepuyeckue BosiHbl. OpHOMEpHOE BOJHOBOE ypaBHeHue. Meton dDypwe s



pelieHusi CMEIIaHHOM (HadaJbHO-KpaeBOM) 3aJaud i OJHOPOJHOTO ypaBHEHHUs. Meron
Hioamens.  IlapaGommyeckue  ypaBHeHus.  DyHAaMEHTadbHOE  pEIICHHE  OIeparopa
TEIUIONPOBOJHOCTU. TeroBele mnoTeHuuansl. Pemenne 3amaum  Komwm g ypaBHEHHS
TEIUIONPOBOAHOCTH. Teopema 00 IKCTpeMyMme Uil ypaBHEHUS TEILIONMPOBOTHOCTH. Teopema o
€AMHCTBEHHOCTHU pelIeHus 3a1aur Ko Ay 0JHOMEPHOTrO YpaBHEHUs TEIUIONPOBOJIHOCTH Ha
OCCKOHEYHOM HWHTEpBaJie. PacmpocTpaHeHWe TeIuila B HEOTPAHUYCHHOM CTep)kKHE. Perienue
HEOJHOPOJHOTO OJHOMEPHOTO YpPaBHEHHS TEIUIOMPOBOJHOCTH Ha OECKOHEYHOM HHTEpBalie.
PacnipocTpanenue Temia B MOJyOTpaHUYEHHOM CTEpIKHE, 3a/ladya C HYJEBBIM TPaHUYHBIM U
MIPOU3BOJILHBIM Ha4YaJIbHBIM yCJI0BUEM. PacripocTpaneHue Teria B MoJyoTrpaHUYeHHOM CTEPIKHE,
3a/1aya C HyJE€BbIM HaYaJIbHBIM M MPOU3BOJIBHBIM TPAHUYHBIM YCIIOBHEM.

9. Tekyumii KOHTPOJIb MO TUCIUIJIHHE

Texymuii KOHTPOJIb MO JUCHUIUIMHE MPOBOJUTCS C MPUMEHEHHEM OaJuIbHO-PEHTHHTOBOMN
CUCTEMBI, BKIIIOYAIOIIEH KOHTPOJIb MOCEUIaeMOCTH, PE3YJIbTaThl BBIOJHEHUS KOHTPOIbHBIX
paboT, 3ajaHUM M TECTOB IO MaTepuanaMm Kypca, U (uxcupyercs B ¢opme O0amuioB
(HapacTamIIMM HWTOTOM). TIOCEIIaeMOCTh — MaKCUMaidbHbIH Oamn 10, BBITIOJIHEHHE
KOHTPOJIbHBIX 3amannii — 40, TectoB — 10. KoHTpONbHAs TOYKA MPOBOANUTCS HE MEHEE OTHOTO
pasa B ceMecTp.

10. MopsiioKk MpoOBeAeHUsI U KPUTEPUH OIleHUBAHHUS MPOMEKYTOYHON aTTecCTAUH

3auer ¢ oueHkoil B 3 ceMecTpe MPOBOIMUTCS B YCTHOW (OopMe MO 3K3aMEHAIMOHHBIM
ouneram.

Pe3ynbTaThl sK3aMeHa OIpenesstoTcsl OLEHKOM, HMCXOAs W3 pPe3ylbTaTOB OTBETOB Ha
sk3amene (60%) u Tekyiei arrectanuu B TeueHue cemectpa (40%) B COOTBETCTBUU C OaJUTLHOM
IIKAJION OIEHWBAHMS: KOJWYECTBO HaOpaHHBIX OamuioB 6ojsee 80 — «oTimuHO», OT 65 10 79 —
«xopomo», or 50 mo 64 — «ynmoBineTBOpHTENbHO, MeHee 50 OamioB —
«HEYIOBIETBOPUTEIHHO».

DK3aMEHAIIMOHHBIA OMJIET COCTOMT M3 JABYX YaCTCH.

[lepBas dYacTh COAEPKUT OCHOBHOM BOIPOC, MpPOBEPSIOUU CHOPMUPOBAHHOCTD
kommneteHuu OIIK 1 B cootBercTBuM ¢ nHaukaropamu MOIIK 1.1-. MOIIK 1.3 OTBeThI natorcs
B pa3BepHYTOI Gopme, BKIIIOUAsi TPAKTHUECKUE 3aJaUH.

Bropas yacTh coaepKuT 2 JOMOJHUTENBHBIX BOIPOCa U3 CIIMCKa KOHTPOJBHBIX BOIIPOCOB
mo Kypcy (mpuBeneH B pazzaene 11), mpoBepsOIUX COOTBETCTBHE WHAMKATOPY IOCTHXKEHUS
komnetreHimu MOITK 1.1. OTtBer Ha BOmpoC BTOpOM dYacTH JaeTcs B KpaTkod ¢dopme,
BKJTIOUAIONIEH KPATKYI0 HHTEPHPETAIUIO MOJIYyYEHHBIX PE3yIbTaTOB.

[IpumepHBIil TepedeHb TEOPETHIECKUX BOIIPOCOB

Bompoc 1. [Ipunnun MakcumMyma MOJIYJIsl M €70 CIEICTBUS.
Bormpoc 2. PexyppenTnsie cooTHomeHus ans ¢pynkuuii beccens.

JlononHUTEIbHBIE BOTIPOCHI.

Bompoc 1. [lats onpenenenue npenena GyHKIUU KOMIUIEKCHO IEPEMEHHOTO.
Bomnpoc 2. ChopmynupoBaTh HEOOXOAMMOE YCIOBHE IKCTpeMyMa (PyHKIIMOHANA.

JK3aMeH B 4 ceMecTpe [TPOBOJIUTCS B YCTHOM (hopMe 1Mo 3K3aMEeHALMOHHBIM OUJIeTaM.

Pe3ynbTathl SK3aMeHa OIpeNesstoTCs OICHKOW, HMCXOIs W3 pPe3ylbTaTOB OTBETOB Ha
sk3amene (60%) u Tekyie# arrectanuu B TeueHue cemectpa (40%) B COOTBETCTBUH C OayUTbHOMN
IIKaJIO0W OLIEHUBAHUS: KOJMYECTBO HaOpaHHbIX OamnoB Oonee 80 — «oTIUYHO», OT 65 10 79 —
«xopomo», ot 50 gmo 64 — «ynmoBierBopuTenbHOo, MeHee S50 OamioB  —
«HEYIOBIETBOPUTEIHHOY.

DK3aMEeHAIIMOHHBIN OMJIET COCTOUT U3 ABYX YaCTEH.

IlepBasi dwacTh COAEPKUT OCHOBHOW BOIMPOC, MpPOBEpSIONUil CHOPMUPOBAHHOCTD
komnereniuu OIIK 1 B coorBerctBum ¢ uHmukatopamu HMOIIK 1.1-. MOIIK 1.3. OtBets
JAr0TCs B pa3BepHYTOH (hopMe, BKITFOUYas MPaKTUUECKUE 3a1a4H.



BTOpaSI 4acCTb COACPKUT 2 JOIOJIHUTCIIBHBIX BOIIPOCA U3 CIIMCKa KOHTPOJIbHBIX BOIIPOCOB

no Kypcy (mpuBeneH B pazaene 11), mpoBepsomUX COOTBETCTBUE HHAMKATOPY IOCTHKEHUS
komrereHiun MOIIK 1.1. OtBer Ha BONpOC BTOPOM YacTH JaeTcs B KpaTtkou Gopme,
BKJIFOYAIOIIEH KPATKYI0 MHTEPIIPETAIMIO MOJTYyYEHHBIX PE3YJIbTaTOB.

IIpuMepHBI IepeueHb TEOPETUYECKUX BOIIPOCOB

Bomnpoc 1. Pemenue 3anaun Jupuxiie 1jist Kpyra u mapa.
Bormpoc 2. Teopema 00 3KkCTpeMyMe peIlieHruid ypaBHEHUS TeIUIONPOBOHOCTH. ClIe/ICTBHS.

I[OHOJIHI/ITGJII)HI)IG BOITPOCHI.

Bonpoc 1. 3anmcares kaHonmueckwe ¢Gopmbl i kBaswiauHerHoro JYUIl ¢ nByms
MepPEMEHHBIMH.
Bomnpoc 2. Yto Takoe cheprudeckre BOJHBI.

11. YueOHO-MeTOAUYECKOE O0ecIeueHne

a) DIIEKTPOHHBIN YUeOHBIH KYpC M0 JUCHIHUILUIMHE B Cpejie dACKTPOHHOTO 00yueHus iIDO —
https://moodle.tsu.ru/course/view.php?id=21914,
https://moodle.tsu.ru/course/view.php?id=26373

0) OLeHOUHBIE MaTepHalibl TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOM aTTecTallu 10

JTUCLUILTUHE.
[lepeueHr BOpOCOB, BHIHOCHMBIX Ha 3K3aMeH B 3 cemecTpe.
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Kommirekcuple umcna u aercTBusd Hajx HUMHU. KoMInIekcHasg MI0CKOCTh. MHOKECTBa Ha
KOMILJIEKCHOM TIJIOCKOCTH.

DYHKIIMYA KOMIUIEKCHOTO TIEPEMEHHOT0. DJIeMeHTapHbIe (YHKITUH.
HuddepeHunpyeMocTh GYHKINNA KOMITJIEKCHOTO NepeMeHHOoro. [IpumMepsr.

HHuTterpan oT GyHKIIMKM KOMIUIEKCHOTO epeMeHHoro. CBOMCTBA.

Teopema Ko u ee cineacrsus.

®opmyna Komu. Uaterpan Komu. Materpan tuna Komm.

Bricmue nmpousBoaHbIe OT aHAMMTHYECKOW PyHKmu. MaTEerpan tuma Ko,

[IpyuHIKI MakCUMyMa MOZYJISL U €T0 CIIEACTBUS.

PaBHOMEpHAast CXOAMMOCT.

Psin Teiinopa ananmutudeckoit ¢pyHkiuu. [Ipumepsr.

CreneHHbI€ pAJIbl U UX CBOWCTBA.

Psnwr Jlopana.

N3onupoBaHHbIE 0COOBIE TOYKH.

[Tonarue aHanuTHYeCKOTO NTpoIoJKeHUs. [Ipumepsl.

Briuetsl. TeopeMa o BbIueTaX.

[Ipunnun aprymenra. IIpumepst.

beckoneuHo ynanenHas Touka. Beluer B 0€CKOHEUHO yAaIeHHOM TOUKeE.

Briuncnenue unTerpanoB npu noMouu BeiuetoB. Jlemma JKopaana. [lpumepsr.
OcHoBHas TeopeMa anreopsl.

[TonsiTe KOHPOPMHOTO OTOOpAKEHUSL.

OcHoBHast TeopeMa TeOpUHU KOHPOPMHBIX OTOOpaKeHU U €€  pazIudHbIe
dbopmynupoBku. Teopema 0 COOTBETCTBUU TPAHUI] M PUHITUI COOTBETCTBUS I'paHull (0e3
J0Ka3aTeNbCTBRA).

Jlpo6HO-nuHeliHoe oToOpaskeHue. OCHOBHBIE CBOMCTBA.

JHpo6Ho-nuHeltHoe oToOpaxkeHue. CBOIMCTBA: KPYroBO€, COXPAaHEHUS CUMMETPUYHBIX
touek. Teopema o 3-x Toukax. [Ipumep.

[Ipeo6pazoBanue Jlamnaca. OcHoBHEIE cBoiicTBa. OOpaTHOE mpeobOpa3zoBanue Jlammaca.
Teopema eTMHCTBEHHOCTH.

[Ipeo6pazoBanue Jlammaca. CBoiicTa.

INapmonnueckue GyHKIINHN ABYX nepeMeHHbIX. CBOWCTBA.

OOBIKHOBEHHBIE M 0COOBIE TOUKH JMHEHHOTO nuddepeHnanTsHOTO ypaBHEHHSI BTOPOTO
MopsaKa.


https://moodle.tsu.ru/course/view.php?id=21914
https://moodle.tsu.ru/course/view.php?id=26373
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[IpaBunbHBIE OCOOBIE TOYKHM JHMHEHHOTO AudhepeHIaTbHOr0 ypaBHEHUS BTOPOTO
MOPSLIKA.

Oyukuus beccens nepBoro poaa.

O®ynkuun beccenst pasHoro poxa. OmnpeneneHus. YpaBHEHHUS, KOTOPbIM OHHM
MTOAYUHSIOTCS.

[IpousBomsamas pynkuus pyaxnuii beccerns nemnoro nuaekca (¢ BEIBOJIOM).
Wurerpanbuble npeacrasienus uist pynkunu beccens (tuna Ilyaccona u cnenuanbHoe
HWHTETPAIbHOE MIPE/ICTABIICHHUE).

PexyppenTHble cooTHOmIeHus i GyHKIMI beccens.

OproronanbHOCTh GyHKIMK beccenst 1 HTETpaj HOPMUPOBKH.

Hynu dyaxnun beccens u psan @ypoe-beccens.

[TonmmHOMBI rUTIEpreomerpruyeckoro tumna ®opmyna Poapura.

[Momunomsr SAxo6wu, Jlexanapa, YeOwbiména, ['erendayapa.

[TomuroMBI JIareppa.

[Tonuuomsl DpmurTa.

[Ipou3BoiHBIE TOJMHOMOB runepreoMerpuueckoro tuna. [pumep.
OpToroHanbHOCTh OJMHOMOB THIIEpreoMeTprudeckoro Tumna. [lpumepsr.
Paznoxxenne npon3BoOIbHOTO MOJMHOMA [0 OPTOrOHAIBHBIM OJTUHOMAM.
EnuHCTBEHHOCTH CHCTEMBI TOJIMHOMOB, OPTOTOHAJIBHBIX C 3aJJaHHBIM BECOM.
PexkyppeHTHble COOTHOLIEHHS JUIi KJIACCHUYECKUX OPTOTOHAIBHBIX IOJIMHOMOB.
[Ipumepsl.

CBoiicTBa HyJI€N OPTOTOHAIBHBIX TOJIMHOMOB.

[IpousBonsuue GyHKINHU Ui TOJIMHOMOB FUIIEpreoMeTpuueckoro tuna. [Ipumepst.
SIBHBIE BBIpaKEHU ISl MOJTMHOMOB DpmuTa, Jlareppa, Jlexanmapa.
[Ipucoeauuenusie Gpynkiuu Jlexxanapa.

Cdepuueckune (mapoBbie GyHKITUHN).

DOyHKIMU DpMUTA.

WuTerpanbHoe npeacTaBieHue Juid QyHKIUNA THIIEpreoMeTpu4ecKoro THIa.
I'unepreomerpudecknue ypaBHEHUs.

YacTHble pelIeHus THIepreoMeTpUUecKOro ypaBHEHHUs U UX CBOMCTBA.

YacTHble pelieHus BBIPOXKICHHOTO THIIEPreOMEeTPUUECKOrO YpaBHEHUS U UX CBOMCTBA.
IIpencraBnenue pa3nuyHbIX GYHKIUHN yepe3 runepreoMeTpuueckue GyHKIuH.
OyHKIMOHANbHBIE TpocTpaHcTBa. Onpesaenenne, NpuMephl.

@OyHKIMOHANBI Ha (YHKIMOHAJIBHBIX IIPOCTPAHCTBAX, HEMIPEPBIBHBIE (DYHKIIMOHAJIBL.
Omnpenenenue, NpuMepsl.

Bapuanus ¢pynkuuonana.

HeoOxoanmoe ycinoBue 3KkcTpeMyma.

JleMMbI BapMallUOHHOTO UCYUCIICHUS.

[Ipocreiimas 3agaya BapuallMOHHOTO UCYUCIIEHUS. Y paBHEHUs Diliepa.

OcHoBHbIE ¥ 0000IICHHBIE (PYHKIIUU.

[IpousBoiHbIE 0600IIEHHBIX (PYHKIIUHA.

IIpenensusiii nepexon. Ipumepsr.

JlenbTa-00pa3Hble nocieaoBaTenbHOCTH. [Ipumepsl.

JlokanbHble CBOMCTBA OOOOIICHHBIX (DYHKITUIA.

CaoiicTBa nenbTa-(hyHKINHU (C JOKA3aTEIbCTBOM).

Perynspusauus 0606mmeHHbix GyHkiuii. [Ipumepsr.

MHoromepHas aenabTa-(QyHKIuS.

JIuneitnble nudpepeHIanbHble ypaBHEeHUs ¢ 0000IIeHHBIMU (QYHKIUSAMHU.

CBepTka 000011eHHBIX (DYHKIUH.

VYpaBHeHMe B cBepTKax. PyHIaMEHTAIBHOE PELICHHUE.

[Ipeob6pazoBanue @ypre 06001meHHbIX pyHKIMN. CBoiicTBa. [IprMepsl.



[lepedyenp BOMpocoB, BHIHOCUMBIX Ha 3K3aMEH B 4 cemecTpe.

1. OcHoBBIEC ypaBHEHHUSI MATEMaTHUECKON (DUBHKH.

2. Knaccudukanus KBa3sWIMHEHHBIX TU(QGepeHINaIbHBIX YPAaBHEHUH BTOPOTO MOPSIKA C
JIBYMSI IEPEMEHHBIMH.

3. Knaccudukarus ypaBHeHU BTOPOTO MOPSIIKa CO MHOTMMU IIEpEMEHHBIMU. [Ipumepsi.

4. KpaeBble 3amaun MaremaTuueckod ¢u3uku. KpaeBble 3amauum Uisl SJUIMITHYECKUX
YPaBHECHUH.

5. ®opmynsl ['puna.

6. dyngameHTaNbHOE penieHne ypaBHeHUs Jlaruiaca.

7. dynpaMeHTanbHOE pellieHue ypaBHEHUs | enbMrospua.

8. T'apmonmnyeckue ¢pynkuuu B Rn. [IpuHnmn makcumyma Uit rTapMOHUYECKUX (DYHKITHIA.

9. IllpuHOMD MakcMMyMa ISl TapMOHHYECKMX (QYHKIUH. EIMHCTBEHHOCTh pemICHHS

KpaeBbIX 3aJa4 Juis ypaBHeHuH Jlarutaca u I'enbMrosbna.

10. Pemenue rpaHiyHBIX 3a11a4 s ypaBHeHUH Jlammaca u ['enbmrosbiia MeTo0M QyHKITUH
I'puna.

11. TInockomapamiensHoe 0OOTEKaHHUE IMIUH]IPA U TIACTHUHEI.

12. Pemenue 3aaaun Jupuxiie uist Kpyra v miapa.

13. Pemmenue kpaeBbIx 3a1a4 1uist ypaBHeHus Jlamaca u [Tyaccona meromom ®ypee.

14. TloctanoBka 3anaun Ko ans ypaBHeHHH runepO0IMYecKoro TUIA.

15. ®ynameHTalbHOE PElIeHHE BOJTHOBOTO OllepaTopa.

16. 3ama3apIBaroNINEe IOTCHITHAEIL.

17. 3ama3apIBaronIre MOBEPXHOCTHBIEC TOTEHITUAIIHI.

18. Pemrenue 3amaun Koty 1j1st BOJTHOBOTO ypaBHEHHUSI.

19. Cdhepudeckue BOTHBI

20. Meton ®yphe pemieHUs CMEIIaHHOW (HavalbHO-KPAeBOM) 3amadl Jyisi OJHOPOJIHOTO
ypaBHEHHUS.

21. TlomHOCTBIO OTHOPOTHAS CMEIIaHHas 3a1a4da. Meton Jroamens.

22. OyH/1TaMEHTAIILHOE PEIICHUE YPaBHEHUS TEIJIOMPOBOIHOCTH.

23. TennoBble NOTEHIIHAIIBI.

24. Pemienue 3agaun Komm 1y1st ypaBHEHUS TEIUIOMPOBOAHOCTH.

25. PacnipocTpaneHue Teria B MoJIyorpaHHUYEHHOM CTEpIKHE.

26. Teopema 006 sKcTpeMyMe pelieHUi ypaBHEHUS TEIIonpoBogHOCTU. ClIeICTBUS.

B) Ilian ceMuHapckux / NpakTUYECKUX 3aHATUH 10 TUCLUILUIMHE.

1. Paccrostnue mexay pynkuusmu. [Ipupamenue GpyHkunoHana.

2. Bapuanus ¢yHkinuronana. YpaBHeHus Ditnepa.

3. M3onepuMeTpuyecKue 3a1auH.

4. lenbra pyHKIMS.

5. Apudmernka u anredpa KOMIIEKCHBIX YHCEIL.

6. OyHKIMKM KOMILIEKCHON nepemeHHoi. uddepenuupyemocts. MHTErpansl oT GyHKUMH
KOMILJIEKCHOM IIEPEMEHHOM.

7. Narerpan Komm. MuTerpan tuna Komm.

8. Pa3noxxenus ronoMopdHbIX QYHKIMHA B cTeneHHbIe psijibl. CXOAUMOCTD PSIJIOB.

9. BeiueTsl 1 UX CBOMCTBA.

10. DnemeHTapHbIe TOIOMOPQHBIE PYHKIHH.

11. KonpopmHoe otobpaxeHue.

12. Merox nepeBaa: MpUMeEpHI.

13. BeruncieHre HHTErpajioB METOJaMH ONIEPALIMOHHOIO NCYHUCIIEHUS.

14. Pemenue oOBIKHOBEHHBIX MU(QEepeHINATBHBIX YPaBHEHHH METOJaMHU ONEpPalliOHHOTO
HCYMCIIEHUS.

15. PexyppentHsie opMyssl A GyHKIui beccens.

16. IIpocteitmume cBoiicTBa noauHOMOB Jlexkanapa.



17. TlonuaoMbl DpMuTa U PyHKIIHMH DPMUTA.
18. IIpumeps! npumeHenus ¢pyHkuuil ['puna ypasuenus 'enpmronbua u Jlamnaca.
19. I'pannunble 3aaun 1718 ypaBHeHus Jlannaca.
20. OgHOMEpHOE BOJIHOBOE ypaBHEHHUE.
21. CoiicTBa cpepruecKux BOJIH.
22. OgHoMepHOE ypaBHEHHE TEIJIONPOBOJHOCTH Ha OECKOHEUHOM MHTEpBAJIE.
23. OgHoMepHOE ypaBHEHHE TEIJIONPOBOJHOCTH HA KOHEYHOM MHTEpBAJIE.
24. JIuHeliHbIe HHTErpaIbHbIEC YPAaBHEHUS: OOIIME TOHATHS U IPUMEPHI.
25. YpaBHEHHUS C BBIPOKJIECHHBIM SJPOM.
26. Pe3onbBenTa ypaBuenust Opearoasma BToporo poja.
27. UtepupoBaHHbIE sipa.
r) Meronnyeckue yka3aHusl 10 OpraHU3alii CaMOCTOSATENbHON pabOThI CTY/IEHTOB.
CamocTtosTenbHas paboTa CTy/I€HTa BKIIIOYAET:
— yrayOJeHHOe TEOPETUYECKOe M3Y4YeHHME pa3lelioB Kypca MpU MOATOTOBKE K JIEKIMOHHBIM U
MPAKTUYECKUM 3aHSATHUSIM;
— TOJrOTOBKY K OOCYX/IEHUIO MaTepuaia, B TOM YUCIIE CAMOCTOSITENIbHBIM MOMCK HEOOXOAUMBIX
HMCTOYHUKOB MH(OpMaInK, BKJIIOYas HaydHO-00pa3oBaTenbHble pecypcehbl cetu HTepHeT;
— TOJTrOTOBKY K SK3aMEHaM.
Bormpochl, BBIHECEHHBIE Ha CaMOCTOSTEIBHOE U3yUEHHE.
O6o06mennbie ¢pyHKIMU Ha ipocTpancTBe [lIBapia.
CBs13b 0 — QYHKLMU C OPTOHOPMHUPOBAHHBIMU CHCTEMaMU (DYHKIIHH.
AHAJIUTUYECKOE MPOJIOTKEHUE.
Brrunicnenue MHTErpasgoB MpU MOMOIIM BBIUETOB.
CBoiicTBa APOOHO-TUHEHHOTO OTOOPAKECHHS.
[Tpumepsr npuMmeHneHus mpeoOpazoBanus Jlammaca.
YacTtHble 3HaYeHUs TOJUHOMOB Jlexxanapa.
Cummertpus QyHKIIMM UCTOYHMKA [l ypaBHeHUs Jlaruiaca.
EnvHCTBEHHOCTh pelIeHMs 3aJadd C HadajdbHBIMH M TI'PAaHUYHBIMU YCIOBUSMH JUIS
OJIHOMEPHOT'O BOJIHOBOTO YPaBHEHHS.
. Paznenenue nepeMeHHBIX B OJHOMEPHOM BOJHOBOM YPaBHEHMM IPH IPOMU3BOJIBHBIX
HayaJbHbIX U HYJEBBIX IPAHUYHBIX YCIOBUAX HA KOHEYHOM MHTEpBAJIE.
11. Konebanust kpyrioil memOpaHnsbl. Pa3nenenue nepeMeHHbIX B JIByMEPHOM BOJIHOBOM
YPaBHEHUH.
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Tembl 1151 pedepaToB U yueOHO-METOAMYECKas IUTepaTypa A CaMOCTOATEIbHOW pabOThI
0 pazzienaM TUCIUILUIMHBL «MeToabl MaTeMaTHUeCKON (U3UKU»!

Tema 1. Obobwennvle yuryuu

Jlureparypa:

1) Tenbdang .M., [lumos I'.E. O60061meHHbIe HYHKITUH, BBII. 1.

2) lunos I'.E., MaremaTuueckuii aHaau3, 2-0i CrCHUATbHBINA KYPC

3) Biagumupos B.C. O60011ieHHbIe QYHKIIUH B MATEMATHIECKOM (DU3HKE

Tema 2. CneyuanvHvle yHKyUU MAmMeMamuyeckol Qu3uKy.

JIureparypa:

1) Hukudopor A.®., Yeapos B.b. Cnennanbhbie QyHKIIMH MaTeMaTH4ecKoil QU3HUKH.

2) Kysnenos C.C. CnenuanbHbie GyHKITUH.

3) Yurrekep 3.T., Barcon [Ix.H. Kypc coBpemenHoro ananmsa. 1.1, 2.

Tema 3. 3adauu 6apuayuoHHO20 UCYUCTCHUSL.

JIureparypa:

1) Dawcronsi JI.O. BapuaoHHoe UCYUCICHUE.

2) 'envpang U.M., @omun C.B. BapuanmonHoe nucumcieHue.

3) Lnad JI.51. BapranmoHHOE HCYMCIICHHE U UHTETPaJIbHbIC YPABHEHHS.




12. Ilepeyens y4ueOHOIi TuTEPaTYpHI U pecypcoB cetu UHTepHeT

a) OCHOBHas JIuTeparypa:
1. Barpos B. I'., benos B. B., 3agopoxusiii B. H., Tpudonos A. FO. Metozabt
maTemaruueckoil pusuku. T. 1, 2, 3. Tomck. U3naTenbcTBO HAyYHO-TEXHUYECKON JIUTEPATYPHI,
2002.
2. Barpos B. I'., benos B. B., 3agopoxusiii B. H., Tpudonos A. FO. DnemeHTsI
coBpeMeHHOI MaTemarndeckoil pusuku. Uzn. TITY, Tomck, 2004.

3. Onbcrouibil JI.D. Bapuannonnoe ucuncnenue. - M.: Uzn-so JIKU, 2008.

4. Kpacnos M.JI., Makapenko I'.1., Kucenes A.W. BapuanuonHnoe ucuucienue. 3agauu u
MIPUMEPHI € MOAPOOHBIMU pemieHusMu. - M.: Dautopuan YPCC, 2002.

5. [[Ta6aT b.B. Beenenue B komruiekcHuIi ananus. M.: Hayka, 1969. - 576 c.

6. JlaBpentbeB M.A., llIabGat b. B. Mertoab! Teopun GyHKIMI KOMIUIEKCHOTO IEPEMEHHOTO:
VYyebnoe nocobue. M.: Hayxka, 1987- 668 c.

1. Bnagumupos B.C. YpaBHeHust MaTeMaTH4eCKON (DU3HKH.

8. Tuxonos A.H., Camapckuii A.A. YpaBHeHust matemaruueckoil pusuku. U3zn-so MI'Y,
1999r. u 6onee paHHHUE U3TAHUSI.

9. boromo6os A.H., KpaBmos B.B. 3agaun mo matemarudeckoit ¢pusuke. Mzn-so MI'Y,
1998r.

10.  Heu I'. PykoBOACTBO K IpakTHYECKOMY MIPUMEHEHHIO peoOpa3zoBanuii Jlamnaca. —
I'MdMII, 1960.

11. Apcenun B.f. Metoner maTemaTudeckoit ¢Gpus3nku u cnenuanbabie pyakmnu. M., Hayka,
1984r.

12. BacunbeBa A.b., TuxonoB A.H. UuTerpansubie ypaBuenus. M.: Mza. MI'Y, 1989.

13. Kocrpukun A.U. Beenenue B anredpy. Yacts I1. JIuneitnas anredpa: YueOHUK 115t
BYy30B. — M.: ®u3.-mart. qut., 2000. — 368 c.

14.  TloctaukoB M.M. Jlekiuu o reomerpuu. Cemectp I1. JIuneitnas anredpa. Yueo.
nocobue 11 By30B. — 2-0€ u3., epepad. u gomn. — M.: Hayka. I'n. pea. pusmarmut, 1986. — 400
c.

0) TOTIOJIHUTEIIbHAS JTUTEPATYpA:

1. [Iunos I'.E., Marematnueckuii ananus. CrieriuaibHbIN Kypc.

2. Yurrekep O.T., Barcon [Ix.H, Kypc coBpemennoro ananusa, T.1.

3. Kpacnos ML.II. UnTerpanbubie ypaBHeHusa. Beenenue B reoputo. M.: Hayka, 1981.

4, Kaprames A.I1., PoxnectBenckuii b.JI. OObikHOBeHHBIE A dhepeHIInaTbHBIC YPAaBHEHHS
Y OCHOBBI BapralmoHHoro ucurcienusa. M.: Hayka, 1980.

5. I'enpdang .M., ®omun C.B. Bapuarnmonnoe ncuncienune. — M.: dusmariur., 1961

6. SA.M. Kotnsip, Metoapl MaTeMaTuuecKoi GU3UKU U 3a7a4d THIPOTUHAMUKH.

7. CpemraukoB A.I'., boromo6os A.H., Kpaeios B.B. Jlekiuu no mareMaTH4ecKoi pu3HKe.
Hznp-Bo MI'Y, 1993 1., 2000r.

8. Puxtmatiep P. ITpuHIuner coBpeMeHHON MaTemaTtuyeckoi pusuku. "Mup", M., 1984r.

9. MuciopkeeB M.B. COopHuK 3amad mo MeToAaM MareMaTudeckod ¢uszuku. — M.:
IIpocsemenue, 1975. — 168 c.

10.  bumamze A.B. OcHOBBI TEOpUH AaHATUTHYECKUX (PYHKIIHI KOMITJIEKCHOTO MEPEMEHHOTO.

11. M.: Hayka, 1972. 264 c.

12. KomwmixkoB H. C., T'muuep 2.b., CmupHoB M.M. [luddepennmansHsle ypaBHEHUS
MaTematudeckoil pusuxu. — M.: TUOMIIL, 1962.

13. CoxonbnuxoB U. Tenzopuslit ananus. — M.: Hayka, 1971.

14.  Bnagumupor B.C. O6oO0menHble ¢yHKIMM B MaremaTuueckoi ¢usumke. — M.: Hayka,
1976.

15.  Jle6enes H.H. Cnennanbuble pyHkunu u ux npunoxxkenus. — M.: TUOMIJL,1963.

16.  Cyerun IL.K. Knaccuueckue oproroHagbHbsle MHOTOWwlIeHbl. — M.: Hayka, 1979.

17. Jlosurt VY.B. Jluneiinsie unTerpaibuelie ypasuenus. — M.: TUTTII, 1957.



18.  Kpacmo M.JI., Kucene A.M., Makapenko [.U. WNurerpanbHbie ypaBHeHHsA. — M.:
Hayxa, 1976.
19.  Cxoyren S.T. Tenzopusiii ananu3 aus ¢usukos. — M.: Hayka, 1964.
20.  Tapuerr k. OrpanndeHHbie aHanuTHueckue GyHkuu. — M.: Mup, 1984.
21.  Amnrocuk II., Mukycunckuit f., Cuxopckuii P. Teopust 0000meHHbIx GyHKIud. — M.:
Mup, 1976.
22.  Kparuep A., @pann B. Tpancuennenruasie Gpynkunu. — M.: NJ1.1963.

B) pecypchl cetu MHTepHerT:
http://eqworld.ipmnet.ru/ru/library/mathematics.htm
https://teach-in.ru/course/equations-of-mathematical-physics-radkevich
http://edu.math.msu.ru/3-kurs/complex-variable-functions-theory/
http://edu.math.msu.ru/3-kurs/equations-of-mathematical-physics/
https://teach-in.ru/file/methodical/pdf/tfkp-p1-M.pdf

13. Mlepeuens uHGOPMAIMOHHBIX TEXHOJIOTHii

a) JIMIICH3MOHHOE U CBOOOIHO pacipoCTpaHsieMoe MPOorpaMMHOE 0OeCTIeUeHHE!

— Microsoft Office Standart 2013 Russian: makeT mporpamMm. BriovaeT MpuiIoKeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook); cucrembr
KOMITbIOTepHOU BEPCTKH LaTex;

— myOuYHO oCTymHbIe obnavynbie TexHosornn (Google Docs, SAnaexc auck u T.11.).

0) MH(GOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHBIN KaTaJjior Hayunon O6ubnMoTeKn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoHHAas OonbmmoTeka (perio3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlauns — http://e.lanbook.com/
— 9BC Koncynsrant cryaenrta — http://www.studentlibrary.ru/
— O6pasoBarenbHas miathopma KOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHUYECKOe o0ecneyeHmne

AYI[I/ITOpI/II/I I IIPOBEACHU A 3aHATHI JICKIDMOHHOT'O THIIA.

AYI[I/ITOpI/II/I AJA IIPOBCACHUA IPAKTHUYCCKUX BaHﬂTHﬁ, UHAUBUAYAJIIbHBIX W T'PYIITIOBBIX
KOHCYHBT&HHﬁ, TEKYHICTO KOHTPOJIA U HpOMeH(YTOqHOﬁ aTTCCTalluH.

ITomemenus aus CaMOCTOSATEIbHOM pa6OTLI, OCHAIICHHBIC KOMHBIOTepHOﬁ TEXHUKON U
AOCTYIIOM K CCTU I/IHTepHeT, B JJICKTPOHHYHO PIH(bOpMaL[I/IOHHO'06pa3OBaTeJ'IBHy'IO cpeay u K
I/IH(bOpMaI_[I/IOHHBIM CIIPAaBOYHBIM CUCTCMAaM.

AYI[I/ITOpI/II/I AJ1 IIPOBCACHUA 3aHATUH JICKIIMOHHOI'O THIIA, ITPAKTHYCCKHX 38.H5[THI>1,
HHAUBUAYAJIbHBIX W TI'PYIIIOBBIX KOHCYJ’IBT&HHI’I, TEKYHIICro KOHTPOJIAA H HpOMC)KYTOqHOﬁ
aTTeCTallui B CMCIICHHOM (bopMaTe, OCHAILIEHHBIE CUCTEMOM («AKpr»).

15. Mudopmanus o pazpadoTynkax

Kaszunckuit Ilerp OneroBudy, nokTop (pu3MKo-MaTeMaTHUYECKUX HAyK, IOIEHT, Kadeapa
KBaHTOBOU Teopuu Mo pusndeckoro pakynsrera TT'Y, mpodeccop.


http://eqworld.ipmnet.ru/ru/library/mathematics.htm
https://teach-in.ru/course/equations-of-mathematical-physics-radkevich
http://edu.math.msu.ru/3-kurs/complex-variable-functions-theory/
http://edu.math.msu.ru/3-kurs/equations-of-mathematical-physics/
https://teach-in.ru/file/methodical/pdf/tfkp-p1-M.pdf
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
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