BEJIOPYCCKWM 'OCYJIAPCTBEHHEIA YHHUBEPCHTET

TEOPHUSA @ YHKIWNA KOMILIEKCHOMA NEPEMEHHOMR

YueOnasi mporpaMmMa y4pesaeHHsl BbICIIero ofpa3oBaHus
o y4eOHol ANCHUIIIHHE AJIs CHeNHANbHOCTH:

1-31 03 09 KomMnproTepHas MaTeMaTHKa ¥ CHCTEMHBIH aHaJIN3

2022 .



VYuebuas nporpaMma coctasieEa Ha ocHoBe OCBO 1-31 03 09-2021, TumoBoro yue6-
Horo mrasa NeG 31-1-021/ mp-tun. ot 21.04.2021 u y4e6ubx mnadoB Ne G 31-1-019/
yd4. or 25.05.2021, Ne G 31-1-004/ya.mn. or 31.05.2021, Ne G 31-1-222/y4. or
22.03.2022, Ne G 31-1-226/y4. uH. ot 27.05.2022.

COCTABHUTEJIA:

H.B. bposka, 3aBegyromuii kahenpoii Teopuu Gpyrkumii benopycckoro rocyaapcTpeH-
HOTO  YHWBEPCHTETa, JOKTOp IIefaroru4ecKMX HayK, KaHOMZaT  (QU3MKO-
MaTeMaTHYeCKuX Hayk, npodeccop;

B.T". Kpotes, npodeccop xadenpsr Teopun ¢pynkuuii benopycckoro rocyqapcTBEHHO-
IO YHHBEPCHTETA, JOKTOP (QPU3HKO-MaTeMaTHIECKUX HAYK;

E.B. I'pomak, monenT xadenpsl Teopur QyHKIME Beropycckoro rocynapcTBEHHOTO
YHUBEPCHTETA, KaHWAaT (PH3HKO-MaTeMaTHYECKHX HAYK;

A.Il. Kapnosa, crapmuit mpenonasarems kadenps Teopuu $yHKIHME Bemopycckoro
rOCyAapCTBEHHOI'O YHHBEPCHUTETA.

PENNIEH3EHTHI:

JLA. XBommunckas, noneHT kadeaps! o6melt 1 MenanHHCKON GH3HKHA Mexaynapon-
HOr0 roCynapCTBEHHOIO 3KONOrm4eckoro MHCTHTyTa MM. A.Jl. CaxapoBa, KaHIujar
(u3MKO-MaTeEMaTHIECKUX HAYK, TOLEHT;

H.W. I'pu6, 3aBenyromuit kadempoit MaTeMaTHKH H METOIUKH MpeNnoJiaBaHus MaTeMa-
THKE YO «benopycckuit rocyqapCTBeHHbIH HeqarorndecKuii yHHuBepcuTeT uM. M. Tan-
Ka», KaHAUIaT QU3MKO-MaTeMaTHIeCKUX HayK, JOLEHT.

PEKOMEHJOBAHA K YTBEPX/IEHHIO:

Kacdenpoit Teopun dynxuuit Benopycckoro rocyaapcrsenHoro YHUBEPCHTETA
(mpoToxon Ne 8 ot 05.12.2022);

Hay4ro-Merommaeckum CoetoM Benopycckoro rocyrapcTeeHHOro YHHBEPCHTETA
(mpotokoi Ne 3 ot 15.12.2022).
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HNOsACHUATEJBHASA 3ATIMCKA

enn u 3aga9n yueGHOH JUCIHIIHHbI

enb y9ebHol qHCHANIHHDBI « Teopus QyHKIUN KOMILIEKCHOH nepeMeHHOW» —
OCHOBHEIX NOHSTHH H METOAOB COBPEMEHHOH MAaTeMaTWKH, MOBBLIIIEHUE YPOBHS IPO-
(eccHOHaNBHO-MaTEMaTHYECKONH KOMIIETEHTHOCTH CTYAEHTOB, GOPMHUPOBaHKHE 3HAHUH
0 MeToAax M MPHKIIGIHEIX BO3MOXXHOCTAX OJHOTO U3 pa3ielioB KOMIUIEKCHOI'O aHau3a.

O6pa3soBaTe/ibHasl HMeJIb: U3I0XKEHHE OCHOB KOMILIEKCHOTO aHan3a, IyTei U Me-
TOIOB €r0 HCIIOIB30BaHHsS B MOJEIAX KIIACCHYECKOTO W COBPEMEHHOTO €CTECTBO3HA-
HUSL.

Pa3puBalcmas uejb: GOPMUPOBaHUE Y CTYJEHTOB YMEHHH HCIIOJIL30BAHUA Me-
TONOB KOMIUIEKCHOI'O aHalW3a Ml CaMOCTOATENLHOr0 IOCTPOCHHS W HCCIEAOBaHUSA
MaTeEMaTUYECKUX MOJENEH.

3amaum yuebHOM nucnuIuHHA «Teopus GYHKIUH KOMIUIEKCHOM IIEpEMEHHOMN

— OCBOCHHE BOKHEHINWX NOHATHHA TeOpUM QYHKIHN KOMIUIEKCHOTO IEPEMEHHOr0o
(ipenmen, HeTIPEepBIBHOCTD, TG GEepeHIIUPYEMOCTS ),

— 3HAKOMCTBO C NOHSATHEM MHOT0O3HAYHBIX QYHKIUN KOMILIEKCHOTO IIEpEMEHHOT'0
1 IIOHATHEM aHAIMTHYECKOI'0 MPOAOIDKEHHUS;

— H3y4YECHHE OCHOB TE€OPMM MHTErPHPOBAHUS U OCBOCHHE CIEIHAIBHBEIX IPHEMOB
HHTErpHpOBaHMs QYHKIMH KOMIIIEKCHOTO IEPEMEHHOrO, B TOM YHCIIE€ Pa3JIMIHBIX ac-
[IEKTOB TEOPUHU BEIYETOB;

—~ HM3y4YEHHE OCHOB I'€OMETPUIECKOH TeOpHH (PYHKIIUH KOMILIEKCHOTO TepeMEHHO-
ro ¥ oTpaboTKa HaBHIKOB NMOCTPOEHHS CIEHNHUAILHBIX OTOOpaKEeHHi 3JeMEHTApPHEIMH
dyHKIHAME;

— pa3paboTka 3JIEMEHTOB TEOPHH PAAOB B KOMILJIEKCHOM 00JIacTH M XapaKTepH3a-
¥ 0COOBIX TOYEK OXHO3HAYHOTO XapaKTepa.

MecTo yueOHOW IHCHUNIHHLI B CHCTEME IOATOTOBKM CIIEIHAIMCTA C BHICIIHAM
obpa3oBaHHEM.

VYuebnas mucrummmHa « Teopust GyHKIHM KOMILIEKCHOM IIEpEMEHHOM» OTHOCHT-
cs K MoayJai0 «OCHOBHI aHaM3a» rOCyAapCTBEHHOTO KOMIIOHEHTA.

Cesi3u ¢ IpyruMy ydeOHBIME AUCUMIUIMHAMH, BKIIOYas ydeOHEIE MUCIUILIMHBI
KOMITOHEHTA Y4IpEKACHHs BRICIIEro 06pa3oBaHus, JUCIUILIMHEI CIIEUHATH3AAH U JIp.

VYuebHas gucnummHa «Teopus (GYHKIMHA KOMIUIEKCHOM MEPEMEHHOW» TECHO
CBs3aHA C TAKMMM TUCIHMINIMHAMHU Kak «MaTtematudeckuit anam3y, «Auddepennuans-
HBEIe ypaBHEHU®», « DyHKIMOHAIBLHEIA aHANIN3», «YpaBHEHHS MaTeMaTHUeCKOH (pu3H-
ku». B pamkax qucnunmmebl «Teopus GyHKIHH KOMIUIEKCHOM IEPEMEHHON» Ha CITy-
9ail KOMIUIEKCHBIX IIEPEMEHHBIX ITEPEHOCATCA TeOpHs QYHKIMOHAIBHEIX PANOB M TEO-
pYs MHTETrPUPOBaHMsA, pacCMaTpHBaEeMbIE NPY U3YYECHHH AUCIUILIMHBI «MaTteMaTuyde-
ckuii aHamm3». C Npyroil CTOpoHEI, aHAMTHYECKHE METOAEI, pa3spabaTeIBaeMEIE Ha OC-
HoBe 6a30BbIX MOHATHH AUCHUILTHHEI « Teopust GyHKIHMH KOMIIIEKCHOM IEpeMEHHONY,
UCNOJNB3YIOTCA NpH H3YyYCHHH y4eOHOW NUCHMIUIMHBI «YpaBHEHHS MaTeMaTH4YeCKOM
¢usuxu». Ha Gaze Teopun QyHKIHH KOMIUIEKCHOTO NIEPEMEHHOTO CTPOSTCS IPAMEDEI,
HUIUIOCTPUPYIOIMINE OCHOBHEIE 3JIEMEHTHI TEOPUM METPUYECKHX, HOPMHUPOBAHHEBIX H
rUb0EpPTOBEIX NPOCTPAaHCTB (aucuMIUMHA «DYHKIHOHAILHEIN aHamu3»). CBoiicTBa
yHKIMI KOMIIIEKCHOTO EPEMEHHOTO HUCIOJB3YIOTCA IIPH MOCTPOSHMH CIEKTPATLHOM
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TEOpMM ONEpPaTOPOB M TEOPHM DPAa3pellHEMOCTH HEKOTOPHIX KJIIAaCCOB HHTErPabHBIX
ypasHeHMH (mucrMiumMAR «DyHKUHOHANLHEI aHamm3» ¥ «HWHTerpaibHBIE ypaBHE-
HUA).

TpeGoBaums K KOMIIETEHIIHIM

OcBoenne yueOHO# mucnuiuiuubl «Teopus GYHKIMM KOMIIJIEKCHOM MepeMeH-
HOH» JT0JDKHO obecneunTh hopMupoBaHue clenyrouleii Gazosoii mpodeccHOHANbLHOH
KOMII€TEeHI[HH:

BIIK-2. Acnionns30BaTh TIOHATHS M METOAbLI BEINECTBEHHOI'O, KOMILIEKCHOIO M

(QYHKIMOHAIBHOIO aHANU3a M IPUMEHSTh MX JJId M3y4eHHs MOJEJed OKPYXAIOIIEro
MHpA.

B pesynpTaTe n3ydeHus y4eOHON TUCIUILUIMHEI CTYAESHT JOJDKEH:
3HATh:
— OCHOBHBIE IIOHSTHSI TEOPHH PYHKIHN OJHOM KOMILIEKCHOM IepeMeHHOM;
— JIOKa3aTeNbCTBA ()aKTOB M AITOPHTMEI PEIlleHHs 3a/1a4 KOMILIEKCHOIO aHaIK3a;
— HOBeHIHMe JOCTHXKEHHA B 0061acTH TeopuH QyHKIMI KOMILIEKCHOTO IIepeMeH-
HOI'0 IPUMEHHUTEHHO K 3a71a4aM eCTeCTBO3HAHHS;
YMETh:
— HCIIONB30BaTh OCHOBHBIE Pe3yIbTaThl KOMIUIEKCHOTO aHAJIN3a B MAaTEMAaTHKE;
— HCIOJB30BaTh TEOPETHYECKHE OCHOBBI TEOPHH (YHKIMH KOMILIEKCHOTO Iepe-
MEHHOI'O B IIPAKTHIECKON NeATEILHOCTH;
BJIAJETh:
— MeTOJaMM TEOpHH aHATHTHIECKUX (PYHKIHA;

— MCTOJaMH DpEHICHHS OCHOBHBIX BBIYMCIMTEIBHBIX 3a4a4d TEOPHH q)YHKI.II/Iﬁ
KOMIIJIEKCHOI'O IIEPEMECHHOTIO.

Crpykrypa y4eGHO# qHCHHNIHHLI

Hucinunnuna u3ydaercs B 4 ceMectpe. Beero Ha n3yuenne yde6HOM NMCIUIIINHEL
«Teopus QyHKIMH KOMILTEKCHOM IIEPEMEHHOM» OTBEIEHO:

— i OYHOH (HOPMEI IIOTydeHHs BEICIIEro 00pa3osanus — 104 gaca, B TOM umcIie
68 aymuTOpHEIX daca, M3 HUX: JEKIWH — 34 Yaca, npakTHYecKue 3aHATHA — 30 Jacos,
ylipaBJiieMas caMoCTosATeNbHas paboTa (ayAUTOPHEIA KOHTPOJIL) — 4 Yaca.

TpynoeMkocTs yde6HOM TUCHMIUIMHEL COCTABIISAET 3 3aUeTHLIE €AUHHUIIEL.

dopma TeKymmel aTTecTaliy — 3a4eT.



CONEPXAHWE YYESHOI'O MATEPHAJIA

Tema 1. BBegenne B KOMIJIEKCHLIN aHAMA3
IIpenmer Teopun GyHKUHH KOMIIIEKCHOTO epeMeHHOro. OCHOBHEIE OIpeaeIeHUS
U (akTel, cBf3aHHBIE C KOMIUIEKCHBIMM YWClaMH. PacinupeHHas KOMILIEKCHas
miockocTe. Cdepa Pumana, crepeorpaduueckas npoekuus, chepuaeckoe paCCTOSHHE.
Tomnonorus (pacImEpeHHO# ) KoMILIEKCHO# mitockocTH. IIpenen, HempepEIBHOCTS.

Tema 2. [Inppepenmupyemble GyHKIHNH KOMILIEKCHOTO MEPEeMEHHOTO

HubdepernupyeMsle  (QYHKIHH  KOMILIEKCHOrO  mepeMeHHoro. IlpaBuia
nuddepeHnrpoBanusa (MpPOM3BOAHAsS H apH(PMETHUECKHe OIepaldH, IPOHM3BOIHAS
CIIOXHOH (yHKIWH, Npou3BogHas obpaTHoi ¢yHknuu). Ycnosus Komm-Pumana.
Ananmutuueckue ¢ynkiumn. [‘eoMeTpuyeckmii CMBICI apryMeHTa B MOJIYJIA
IIPOU3BOIHOM.

Kondopmiubie oTobpaxenus. OmHOMMCTHOCTh. IIpHHIMI COXpaHEeHHS 00IacTH.
Kputepnit moxamsHO# OTHOTHCTHOCTH.

Tema 3. DnemeHnTapHbIe aHATHTHUECKHE PYHKITHH

CrenenHas QyHKIMS ¢ HATYpILHBIM IIOKa3aTEIEM, TOJIHHOMEL.

JIuneiinas u npo6HO-MMHeNHAs GyHKIMH. KOHPOPMHOCTS B IpyInoBoOe CBOKCTBO.
Kpyrosoe cBoiictBo. Hemonsmxkusie Touku. CoxpaneHre CHMMETPHAH. ABTOMOPGH3MBI
enuHMYHOro Kpyra. Ilomatue o Teopeme Pumana o kOHGOPMHON SKBHBAJIEHTHOCTH
OZIHOCBSI3HEIX 00nacTeif ¥ 0 COOTBETCTBHH I'paHMIl IPH KOHPOPMHOM OTOOpaKeHHH.
IlonsaTve 0 MHOrO3HAYHBIX aHATUTHIECKHX QYHKIMAX, X TOUKAX BETBJICHHUS.

Oyrkunsa XKyxosckoro. ITpodumm XKykosckoro.

IToxa3sarensHas QyHKIHS U ee CBOWCTBaA (TPYIIIOBOE CBOMCTBO, popMyia Diinepa,
SKCIIOHEHLHaNbHasd (opMa 3allMCH KOMIUIEKCHBIX YHCENl, MHOMECTBO 3HAYEHHIA,
[IepUOTUIHOCTb ).

Tpuronomerpuueckrie (QyHKIMM uX CBOMCTBa (YETHOCTh, NEPHOAUYHOCTD,
(GOpMyIIBI CIIOXKEHHUA, MHOXKECTBA 3HAYCHHI ).

I'mnepbomideckne GYHKINM M UX CBOMCTBAa (CBA3b C TPUTOHOMETPHYECKHUMH
GyHxIEIMH, QOPMYIIBI CIIOXKEHHSA, MHOXECTBA 3HAYECHUH).

Jloraputmudeckass GYHKIUS M ee TJIaBHOE 3HAYEHHe, CBOMcTBAa (CBA3B C
3KCIIOHEHIHAIbHOR QyHKIMEH, rPyIIIoBOe CBOHCTBO, BHIAEIEHHE OJJHO3HAYHOM BETBH).

CrenenHas QyHKIMA H CTeleHb €€ MHOTO3HAYHOCTH B 3aBHCHMOCTH OT
oKasarens (CIydad LENOro, palOHAIBHOrO M UPPAlMOHAIBHOIO JEHCTBHTEIHLHOTO
IoKa3aTeJs).

O6patHple TpHrOHOMeTpH4YeckHe u runepboimueckde (QyHKOUH (CBOMCTBa,
BBIJICJICHHE ONHO3HAYHOMH BETBH).

Tema 4. WnTerpupoBanue GpyHKIHI KOMILIEKCHOT0 NepeMeHHOr0

Ilyth v KpHuBEHle Ha INIOCKOCTH. KOMIUIEKCHBIE KPHBOIMHEHHEIE HHTErPabL.
IlepBoo6pasnas, popmyna Hetorona-Jlelibauna.

WnterpanbHas Tteopema Komu s OpocToro M COCTABHOIO KOHTYPOB.
Wurerpanenas  ¢opmyna  Komm. Harerpan Ttuma Komm.  Beckoneunas



TG pepeHIMPYEMOCTs aHATATHIECKHX PyHKmuil, hopmynsl Komu ans nmpou3BOIHEIX
anaymTAYeckux ¢pynknmii. Teopema Mopepa.

I"apMoHmueckne GYHKIHH, UX CBA3h C aHAMTHYECKMMH. [IpHHIUN MakcUMyMa,
TEOpeMa eIUHCTBEHHOCTH, TeopeMa o cpenHeM. Murerpainsl [lyaccona u Iapia.

Tema 5. llocaenoBaTeILHOCTH H PAALI AHAJIATHICCKHUX DYy HKITHH

OYHKIMOHAILHEIE  [IOCIENOBATENbHOCTH W pSAAbl. BHOB  CXOAMMOCTH.
CxomumocTs, paBHOMepHas BHyTpu obmactu. Teopema Beitepmrpacca o
IIOCIIEOBATENBHOCTAX H Psfiax aHamuTHUecKuX pyHKiwmit. Teopema PywHre.

Crenennoii psan, teopema AbGens. Pammyc cxomumoctn. ®opmyna Komm —
Agnamapa. AHaJMTHYHOCTH CYMMEI CTENIEHHOro psaa. PasnoxeHHe aHAIATHIECKOM
(GYHKIVH B CTEIIEHHO! psji, €ANHCTBEHHOCTD pa3ioxeHus, pan Tekmopa. [leidcTBUA cO
CTEIIEHHBIMH pSAAaMH.

Hymu ananuTHdeckodt GyHKUWH, MOPAXOK Hyisl. TeopeMa e€IHMHCTBEHHOCTH ISt
aHAMMTHIECKAX GYHKIHH.

Tema 6. Panx Jlopana B oco0ble TOUKH OAHO3HAYHOIO XapaKTepa

Psn Jlopana, obnacts ero cxoxuMocTH. PasnokeHne aHaTHTHIECKOH PYHKITHH B
pan Jlopana, eqMHCTBEHHOCTD pa3ioxeHus. PopMyitsl 1y K03 OHITHEHTOB
pasnokeHus, HepaBeHcTBa Komu.

Teopema 06 yctpanmmoit ocoboit Touke, Teopema JlmyBwmisa. Knaccudukamus
H30JIMPOBAHHBIX OCOOBIX TOYEK OJHO3HAYHOro XapakTepa. IIoMOC M CYIIECTBEHHO
ocobas Touka. Ciydaii 6eckoHedHO yaaieHHO# Toukd. TeopeMa CoXOLKOro, IIOHATHE O
TeopeMe [Iukapa.

Tema 7. TeopHsi BLIYE€TOB H ee NPHIOKEHUS. AHAJHTHIECKOE MPOIOJIKEHHE.

Ompenenenue BbIUETa, TeOpeMa O BeideTax. POPMYIIBI IJisi BHIYMCIEHHS BBIYETOB.
IlpuMeHeHHe K BEMYHCIEHHIO HHTerpanoB. JlorapupMuYecKWil BHIYET, NPHHIHIL
apryMmenTa. Teopema Pyimme, Teopema ['ypBuna. IIpuHnmm coxpaHeHHs O00JacTH.
[Tonatue ananuTHdecKoro nmponoinkeHns. Llensie u MepoMopdHEIe QYHKIHH.
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AHOOPMAIIMOHHO-METOOUYECKASA YACTD

Ilepeuenb OCHOBHOM JHTEPATYPhI

I'annyesa, A. B. OcHOBHI Teopuu GYHKIHH KOMILTEKCHOM nepemMeHHOR. Oire-
palMOHHOE HMCUMCIIeHHE: yuyeOHoe mocobue ans By3os / A. B. 'annueBa. —
Canxr-Tletep6ypr: Jlanp, 2021. — 148 c. — Tekct: anextpoHusli // Jlans:
3NIEKTPOHHO-O0MOMOTeYHas cHCTEMA.

— URL.: https://e.lanbook.com/book/173082.

3BepoBud, J. Y. BemecTBeHHEIH H KOMIUIEKCHBIN aHaM3: yueb. nocobue s
CTyH. YYpexAeHHH, oOecleunBaloIUX NONy4YeHHE BHICII. 0Opa3OBaHUA IO
MaT. criequanbHOCTAM: B 6 4. KH. 4: U. 6: Teopus aHamuTHYeckux (yHKITHH
KOMILIEKCHOro nepemensoro / 3. U. 3sepoBuy. - Munck: Brmmsiimas mkoia,
2008.-320c.

Koran, E. A. Teopust byHknuii KOMIUIEKCHOM MEPEMEHHON U OIEPAIHOHHOE
ucuucienue: yuebnoe nocobue / E. A. Koran, I'. C. )Kyxoa. — Mocksa:
HMH®PA-M, 2020. — 180 c. — TekcT: 3MeKTpOHHEIH.

— URL: https://znanium.com/catalog/product/1058889.

Kporos B.I'., Po6a E.A., CraposoiitoB A.Il, Cetsko E.A., CMoTpuuKmii
K.A. Teopus ¢yHxumii xomiekcHOro mepeMeHHoro (y4ebnoe mocobue) //
Munck: Breimeitmas mkona, 2019. — 431 c.

ITanTtenees, A. B. Teopus ¢pyHKu KOMIJIEKCHOTO IEPEMEHHOIO M OIEpaIlH-
OHHOE MCYMCIIEHHE B IIpEMepax W 3afadax: yueOHoe nmocobue / A. B. ITanTe-
nees, A. C. SIkamoBa. — 3-e u3g., ucnp. — Cankr-IletepGypr: Jlans, 2022, —
448 c. —TekcT: aneKTpoHHEIH // JlaHb: 3JEKTPOHHO-OMOMMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/212138.

Kypc Beicmeli Mmaremaruku. Teopus (yHKUHE KOMILIEKCHOM MEpeMEHHOIM:
ydebHOe nocobme / Y. M. Ilerpymko, A. I'. Enucees, B. U. Kauanos, C. ®.
Kymun. — Canxr-IletepOypr: Jlans, 2022. — 368 c. — TekcT: 3/1€KTPOHHEIH
// JIaHb: 3MeKTPOHHO-OMOIMOTEdHAs CHCTEMA.

— URL: https://e.lanbook.com/book/210425.

Ilepedyens IOMOTHATEILHOM JHTEPATYPbI

Bonkosrickuii, JI. 1. C60pHEK 3a1a9 110 TeopuHd GyHKIMI KOMILIEKCHOTO ITe-
peMeHHOro: y4e6. mocobue mna cryn. Byzos / JI. M. Bomkorickwmii, I'. JL
JIynn, W. T'. Apamanosuy. — U3n. 4-¢, mepepa6. — Mocksa: ®usmariut, 2004.
-312c.

JlaBpentseB, M. A. MeTonsl Teopuu (QyHKIHHA KOMIUIEKCHOTO II€PEMEHHOTO:
y4e6. mocobue mus cTya. yH-ToB, 00yd. Ho cmen. "Matemaruka", "®usnka",
"Mexanuka" / M. A. JlaBpentses, b. B. Illa6ar. — U3g. 5-e, ucrp. — Mockaa:
Hayxka, 1987. — 688 c.

Cunopos, I0. B. Jleknuu mo Teopur GpyHKIHH KOMILIEKCHOTO HEPEMEHHOTO:
y4eOHMK IS CTyH. WH)XEHEpHO-(QU3MYECKHX M (PH3MKO-TEXHHUECKHX CIIell.
By30B / }O. B. Cupopos, M. B. ®enoprok, M. U. lllabynun. — H3a. 3-e, ucnp.
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13

14

— Mocksa: Hayxka, 1989. — 477c.

ITabar, b. B. BBesienrne B KOMIUIEKCHEIA aHANIA3: yYeOHUK I CTYHA. MeX-Mar.
crell. yH-ToB: [B 2 4u.]. U. 1: ®ynkunu oxHoro nepemenHoro / b. B. Illa6ar. -
Wzn. 3-e, nepepab. u non. — Mocksa: Hayka, 1985. — 336 c.

EsrpadoB M.A. Anaimtryeckue ¢yunkuun. M.: Hayka,1968 u ap. usgaxus.
CeemankoB A.I'., TuxonoB A.H. Teopus QyHKIui KOMIMJIEKCHON NepeMeH-
HoH. M.: Hayka, 1974 u gp. uznanus.

COopHUK 3afad IO TEOPHH aHAIMTHYECKHX (byHKnnifl / Tlom pex.
M.A. Esrpadosa. M., 1972.

I'ypun A., Kypant P. Teopus dynxuuii. M.: Hayka,1968.

ITepedenn pekoMeHIyeMbIX CPEACTB JHATHOCTHKH
H MeToAHKa (GOPMHPOBAHHMS HTOIOBOH OTMETKH

Jis TeKylnero KOHTpOJISA KauecTBa yCBOEHH 3HaHUMN CTYIEHTaMH 110 YIeOHO#

muciuiumee «Teopus GyHKIHHA KOMIUIEKCHON IEepeMEHHOM» HMCIONB3yeTCs Clie-
NYIOINUH AUarHOCTUIECKUAN HHCTPyMEHTapHM:

— KOJUIOKBHYMEI;
— KOHTPOJBHBIE PabOTHI.
Ilpu popMupoBaHNM HTOrOBOM OTMETKH MCIIONB3YETCA PEHTHHIOBAs CHCTEMA

OLIEHKH 3HAaHUH CTYAECHTA, AAlomas BO3MOXXHOCTh NMPOCIEOUTh H OLIEHHTH JAWHA-
MHKY TIpoliecca NOCTHKEHUA Henelt o0ydyeHus. PeiiTHHroOBasA crucTeMa Ipeaycmar-
pPHBaET HCIIO/L30BAaHME BECOBHIX KOI(DGUIMEHTOB AJA TEKYIIEro KOHTPOJSA 3Ha-
HHW H TEKyIeH aTTecTalliy CTYACHTOB IO AUCITHILIMHE.

DopMHPOBaHHE OTMETKH 3a TEKYIIYIO YCIIEBAEMOCTh:
— KOJUIOKBHYMBI - 50%;
— KOHTPOJBbHEIE paboTHl - 50%.
DopMoii TeKylner aTTecTaluy y4eOHBIM IUIaHOM IIPEXYCMOTPEH 3a4eT.

IIprMepHbIH NepedeHb 32 aHHA s
ynpapJ/isieMo#i caMOCTOATEe/IbHOH paGoThl CTYAEHTOB

Tema 3. JneMeHTapHbIE aHATHTHYecKHe QYHKIHM (2 1)

IpumMepHbIii MepeYeHb BOMPOCOB K KOHTPOJIbHOM paGoTe:

Crenennas ¢pyHKUHUA C HATYPaILHBIM I10KAa3aTeNeM, TOJMHOMBI.
JIuneiinas u [poGHO-TMHEHHAS GYHKIHH.

KoH(popMHOCTE ¥ IpyIIIoBO€E CBOWCTBO.

KpyroBoe cBoiicTBoO.

HenonsuxHele TOUKH.

CoxpaHeHne CHMMETpHH.

ABTOMOPOH3MBI €IUHUIHOIO KpPYra.

Ilonatne o Teopeme Pumana o0 KOHGOPMHON 3KBHBAJIICHTHOCTH
OIHOCBSA3HEIX 06IacTeif 1 O COOTBETCTBHM IPAHUII IIPH KOHGOPMHOM
OTOOpaXKEHHH.
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9. IlonsiTEE O MHOTO3HAYHRIX AHATMTHYECKHX (YHKIHAX, HX TOYKaX
BETBIICHHS.

10.®yrkus XykoBcKoro.

11.ITpodunu XKyxosckoro.

12.IToka3arensHas GyHKIUS M ee CBoOMcTBa (IpyIIOBOE CBOMCTBO,
Gopmyna Diinepa, SKClIOHEHUHMANIBHAS (OPMa 3aMMCH KOMILIEKCHBIX
4K Cell, MHOXKECTBO 3HAUEHHI, IEPHOAUIHOCTE).

13.TpuronomeTpudeckne  GYHKIMH  MX  CBOMCTBA  (94ETHOCTB,
IIEPHOANIHOCTD, POPMYJIBI CIIOKEHHUSA, MHOXKECTBA 3HAYECHHUH).

14.I'nnepbonvdeckne GyHKIMM ¥ WX  CBoMcTBA  (CBA3b  C
TPATOHOMETPUYECKMMH  (QYHKUHSIMH,  (QOPMYIBI  CIOXKEHHS,
MHOXXECTBa 3HAYEHUH ).

15.JTorapudmudeckas GyHKIHS U €€ TJIaBHOE 3HAYEHHE, CBOHCTBA (CBA3D
C JKCIIOHEHITHAIBLHON (yHKIME#, IPYNIIOBOE CBOMCTBO, BBIACICHHE
OJHO3HA4YHO! BETBH).

16.CTeneHHas QyHKIUA U CTeNEHb €€ MHOTO3HAYHOCTH B 3aBHCHMOCTH
OT ImoKa3atels (CIy4ad IeJIoro, palMOHAILHOTO H HPPAlHOHAILHOIO
JNEHCTBATENHHOTO ITOKa3aTells ).

17.06paTHble TpHTOHOMETpHYECKHe M runepGonudeckue (GyHKINH
(cBoiicTBa, BEIAENIEHNE ONHO3HAYHOMN BETBH).

(Popma xonmpons — kowmponvHas paboma).

Tema 6. Pan Jlopana u ocofble TOUKH OHO3HAYHOI0 XapaKTepa (2 u)

IIpuMepHbIi MepeYeHb BONPOCOB:
1. Psan Jlopara, 061acTs €ro CXOAUMOCTH.
2. Pasnoxenune  anamatudecko Gynkuum B pax  JlopaHa,
€AUHCTBEHHOCTD Pa3JIOKEHHS.
3. ®opmyisl 111 K03QGhUIHEHTOB pasnoxeHns, HepaBeHcTBa Komy.
4. Teopema 06 ycTpaHuMOit 0coGoii Touke, Teopema JIyBHILIAL.
5. Knaccudukamus #30IMPOBaHHBIX OCOOBIX TOYEK OJHO3HAYHOIO
XapakTepa.
6. Ilomoc u cymecTBeHHO 0c06ast ToUKa.
7. Ciy4aii 6eCKOHEUHO YIaIECHHOM TOYKH.
8. Teopema Coxomnkoro, moustue o TeopeMe ITukapa.
(Popma konmpons — konnoxeuym).

Hpnme]pﬂaﬂ TEeMaTHKA MPaKTHYECKHX 3aHATHH

3anstue 1. OcHOBHBIE ONpeneneHus M GakThl, CBA3aHHEIE ¢ KOMILIEKCHBLIMH
qucnaMu. PacimipeHHas KOMILIeKCHAs ILIOCKOCTb.

3anstre 2. Tononorus (pacuiMpesHO) KOMILIEKCHOM ILIOCKOCTH. Ilpenen,
HEINPEPBIBHOCT.

3anstre 3. luddepennupyempie GyHKIHM KOMILIEKCHOTO IIEpEMEHHOTO.
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3anarne 4. VcnoBus Komm-Pumana. AmaiuTHdeckde (QYHKUHH.
I'eoMeTpHYecKuii CMEBICH apryMeHTa H MOAYJISA IIPOU3BOAHOIM.

3ansarhe 5. [TousaTre o KOHPOPMHEIX OTOOpAKEHHAX.

3ansTre 6. CreneHHas GYHKIHSA C HATypAIbHEIM [I0KA3aTENEM, IOJTMHOMEI.

3ausatue 7. JIunelinas u gpobHO-THHeHHas QYHKITHH.

3ansaTtre 8. ®ynknus XKykosckoro. ITpodpuin XKykosckoro.

3ansaTtre 9. DneMeHTapHBIE QYHKIIMH.

3anarue 10. UaTerpansHas reopema Kornm.

3anatue 11. CxomumocTh, paBHOMepHas BHyTpd obmactu. Teopema
BeitepinTpacca 0 Iocie10BaTeNbHOCTSAX U pAAaX aHATATHYECKUX (QYHKIIHA.

3anarue 12. PasnoxeHdHe aHanWTH4YeCcKOH (YHKIMM B CTENEHHOW psf,
€AMHCTBEHHOCTh Pa3oXeHus, psaf Teitnopa. [lelicTBUA co CTENEHHBIMH PANAMH.

3anste 13. Pam JlopaHa, o6macte ero cxomuMocTd. Pa3sjoxeHue
aHanuTH4eckol GyHkuM B pax JlopaHa, eTUHCTBEHHOCTD pas3iiokeHus. PopMyIIsl
I K03hGHUINEHTOB pa3JIoKeHHUs, HepaBeHcTBa Komy.

3anatue 14. Knaccubukanus H30IMpOBaHHEIX 0COOBIX TOYEK OMHO3HAYHOIO
XapakTepa.

3anarue 15. Onpenenenue BhiYeTa, TeopeMa O BeryeTax. MOOpMyIBI s
BBIYHCIIEHMS BEIYETOB. [[pMeHeHre K BEIYUCIIEHHIO HHTETPAIOB B 00JIACTH.

Onucanme HHHOBRIHOHMHBLIX MOAX0OM0B W
METOAOB K MpenoaaBaHHIO yqeﬁnoii AMCIHTTJTHHbI

Ilpu opranusanmu o6pa3oBaTENBHOrO IMPOIECCA HCHOJB3YETCH MPAKMIUKO-
OpUeHMUPOSAHHLLIL ROOX00, KOTOPEIA IIPEAIIONIaraeT:
— OCBOEHHME COZIepXXaHue 00pa3oBaHUs dYepe3 pellieHHs IPaKTHIECKUX 3a/1a4;
— npuobpeTeHre HaBHIKOB 3()(EKTHBHOIO BBIIOJHEHHS Pa3HEIX BHAOB IIPO-
(dbeccHOHANBHOM AEeSITEILHOCTH,
— OPHEHTAllHI0O Ha F€HEPHPOBAHHE HMJEH, peaM3alliio I'PYNIOBEIX CTyAcHYE-
CKHX HPOEKTOB, pa3BUTHE KOMMYHHUKATHBHOM KYIbTYpEI;
— HCIIOJNb30BaHHUIO IPOLIEAYp, CIOCOOOB OLEHMBAHHSA, GUKCHPYIOMMX ChOp-
MHPOBaHHOCTh IPOQECCHOHANBHEIX KOMIIETEHIIMH.

Meroauueckue peKOMeEH ALHH
MO OPraHH3ANHH CAMOCTOATEbHOH padoThl 00ywaOMIHXCS

Jlis opraHuM3alMy caMOCTOATEeNbHOM paboThl CTy[€HTOB IO ydeGHOM muc-
numnHe «Teopus GyHKIUE KOMIUIEKCHOH HEpPEMEHHOW» HCIIOJB3YIOTCS COBpE-
MeHHEIE HH(OPMAMOHHEIE PECYPCHI: pa3MelNaeTcs Ha 06pa3oBaTelbHOM IIOpTalIe
KOMILIIEKC y9eOHEIX M yueOHO-METOUYECKHX MaTepHaioB (y4e6HO-TIporpaMMHEIe
MaTepuaibl, y4ebHOe H3aHHe I TEOPeTHIECKOro M3ydeHHs AUCIMILIMHBI, Ma-
TEpHAaJIBl TEKYHIEro KOHTPOJIS M TEKYINEeH aTTecTanuy, N03BOJLIOMIKE ONPEAETHTE
COOTBETCTBHE y4YeOHOW MHeATeNbHOCTH o6yuarommxcs TpeGoBaHHsAM 06pa3oBa-
TEJbHBIX CTaHapTOB BLICHIEr0 06pa3oBaHUs M yIeOHO-IPOrpaMMHOM JOKYMEHTa-
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IIdF, B T.4. BOIPOCH i NOATOTOBKH K 3a4€Ty, 3alaHKsi, BOIPOCH AN CaMo-
KOHTpPOJI H Jp., CIMCOK pPEKOMEHIyeMO IMTepaTyphl, HH(GOPMaOAOHHEIX pecyp-
COB H Ap.).

Ilpn cocrapneHny MHIWBUAYaTbHBIX 33JaHMi N0 ydyeOHON QuCHMIIMHE 3a-
JaHMsl pacHojiaraloTcsl B IOpAKEe BO3pacTaHUA HX CIOXHOCTH: 3amanus, GopMu-
pYyIOLIME JOCTaTOYHbIE 3HAHMS [0 H3YYEHHOMY yueOHOMY MaTepHally Ha YpOBHE
y3HaBaHHS; 3aJaHus, GOpMHUpyIOMKEe KOMIIETEHIIMA Ha YPOBHE BOCIPOH3BEICHHUS,
3afaHnd, (opMHEpyIOIIHe KOMIETCHIMM Ha ypOBHE NPHMEHEHWs II0JIy4E€HHBIX
3HAHUM.

IlIpuMep HHAHBHIYAJbHBIX 3814 HMIH:

Tema 3. JieMeHTApPHbIC AHATUTHYSCKHE (Y HKIIAH

3amanme 1 (yposensv y3nasanus).

Haiite onpeneneHne aHAMTHIECKOH QYHKITHH.

3aganue 2 (YposeHsv 60cnpouszeederus).

SABnsercs 1 GyHKIUA =X — iy aHAIATHIECKOHU?

3aganue 3 (yposenv npumeneHUs NONYUEHHBIX 3HAHUL).

BrigemuTs AeHCTBUTENRHYIO H MHUMYIO 9acTH QYHKIIUH @= f(z) U IPOBEPUTH
Il Hee BhINONIHeHue ycnoBuil Komu-Pumana:

a) w=e? ; 6) v=\z; B) o=z Imz.

3amanne 4 (Yyposenv npumeHeHUs NONYYEHHbIX 3HAHU).

Haiitu ananmutrdeckyro yakoaio o=U(x, y)+iV(x, y) 110 3a1aHHO}N IeiCTBH-
TenbHOM vactu U=x 2~y 2—5x + y npu ycnosuu, uro f{0)=0.

3amanme S (yposerv npumeHeHUs NONYYEHHbIX 3HAHUT).

Hatitn anamatugeckyio pynkuuio o =U(x, y)+iV(x, y) 1o 3aNaHHOM MHHMOMR
qacTu V = 3x+2xy.

IIprMepHbIi epeYeHb BOMPOCOB K 3249€Ty

1. OcHoBHble ompeneneHuss H (akTEl, CBA3aHHBIE C KOMILIEKCHBIMHU
yrcnaMy. PacmmpenHas KOMIeKCHas IIOCKOCTb.

2. Cdepa Pumana, crepeorpaguyeckas NpoeKuHs, ChepUIecKoe
paccTOsHHE.

Tomomoruss  (pacmmpeHHO#)  KOMIUIEKCHOM  Imiockoctd.  Ilpenen,
HEIIPEPBIBHOCTE.

3. Tubdepennupyemsle GyHKINM KOMILIEKCHOTO IepeMeHHoro. Ilpasuia
nuddepernrEpoBanus (IPOU3BOAHAS M apHGMETHYECKHE OIEPallyH, IPOM3BOAHAS
CIIOXXHOH (YHKIIHH, IPOU3BOAHAS 0OPATHOM GQYHKIUH).

4. Vcnopus Komm-Pumana. AnanmutHveckwe QyHKuum. [eoMeTpHueckuii
CMEIC]I apIyMeHTa H MOIYJIS IIPOH3BOAHOM.

5. Ilonatue o xoHGOPMHEIX oOTOOpaxeHHsX. OXHOMMCTHOCTh. IIpHHIMI
coxpaHenus obnactu. Kpurepuit mokansHOM OQHOTHCTHOCTH.

6. CreneHHas QyHKIUS C HATYPAILHEIM IOKA3aTENEM, [IOTMHOMEI.

7. JIuneiinas u npobHO-MHHENHAS GYHKIUH.
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8. Komdopmuocts ® rpynmoBoe cBoicTBO. Kpyrosoe cBo#cTBO.
Hemonsmxasle TogkH. CoxpaHeHWe CHMMETpUHM. ABTOMOP(H3IMEI €IMHHYHOIO
Kpyra.

9. Ilomsarme o TeopemMe Pumana o KOHGOPMHON 3KBHBAIEHTHOCTH
ONHOCBSA3HEIX 00macTeli ¥ O COOTBETCTBUM TpaHHL NpH KOHGOPMHOM
0oTOOpaXkeHuH .

10. IlonsTe O MHOTO3HAYHBIX aHANTUTHYECKHX GYHKLIHAX, HX TOYKax
BETBJICHHUS.

11. ®ynknus XKyxosckoro. [Ipodunu Xykosckoro.

12. Tloka3zarenrHas QYHKIMS # ee CBOMCTBa (TPYHIIOBOE CBOMCTBO,
dopmyna Oiinepa, SKcmOHeHUHaTbHas (opMa 3a0MCH KOMIUIEKCHBIX YHCElN,
MHOXECTBO 3HaUY€HUH, IEPHOTUIHOCTE ).

13.  TpuroHoMeTrpuyeckme (yHKIHH HX  CBOMcTBA  (YETHOCTS,
NEepHOJUYHOCTD, (POPMYIIBI CIIOKEHHUA, MHOXKECTBA 3HAUECHHH ).

14, T'unepbomviyeckue ¢QyHKIMHE ¥ HX CBOHcTBa (CBS3b C
TPUTOHOMETPHIECKMMH QYHKIMAMH, HOPMYJIHI CIIOXKEH¥SI, MHOXECTBA 3HAYECHHMHA).

15. Jlorapudmudeckas GyHKIMS U ee IIIaBHOE 3HAYEHHE, CBOMCTBA (CBA3b C
3KCIOHEHUHMANBbHOH (yHKIHeH, rpynnoBOe CBOKCTBO, BEIACIECHHME OIHO3HAYHOM
BETBH).

16. CrenenHas GpyHKIMS K CTENIEHh €€ MHOTO3HAYHOCTH B 3aBHCHMOCTH OT
nokasareid  (ClIydad  IEJOro, PpaldOHAIBHOTO M  HPPAHOHAIBHOIO
JNEeACTBUTENLHOTO IIOKA3aTeNs).

17. O6paTHble TPHIOHOMETpHYECKME U THIepOoIMUecKre (GYHKIHH.
(cBo¥iCTBa, BBIZIEJICHAE OMHO3HAYHON BETBH).

18. Iyt ® KkpuBBle Ha ILIOCKOCTH. KOMIUIEKCHEIE KpHBOIHHEHHEIE
unTerpaisl. Ilepsoobpasnas, hpopmyna Herorona-Jleiibanna.

19. Wurerpamsras Teopema Komu s mpocToro ¥ cOCTaBHOrO KOHTYpOB.
Hurerpansras dopmyna Komu. Muterpan tuna Komms.

20. beckoneunas mudQepeHIMPYEMOCTE AHANMTHYECKHX (QYHKIHH,
¢opMy:s1 Kommm fjist IpoH3BOHEIX aHA/MTAYecKuX GyHKmmit. Teopema Mopepa.

21. I'apmoHudeckne (YHKIMH, HX CBA3b C AHAIMTAYECKAMH. IIpMHIHI
MaKCHMyMa, TeOpPeMa €JMHCTBEHHOCTH, TEOpEMa O CPEIHEM.

22. Nurerpansi ITyaccona u IlIapna.

23. OyHKUHOHAJILHEIE TIOCIEA0BATEILHOCTH H paasl. BHAR CXOTUMOCTH.
Cxomumocts, paBHOMepHas BHyTpH o6nactu. Teopema BeitepmTpacca o
IIOCJIE0BATENbHOCTAX ¥ pAlax aHaMTHIeckuX pynkuuit. Teopema Pymnre.

24. Crenenno#t psn, TeopeMa AGens. Paguyc cxomamoctu. ®opmyna Kommu
— Apnamapa. AHQIMTHYHOCTP CYMMBI CTENEHHOTO psma. Pasmoxenue
aHAIIMTHIECKOH (QYHKIMHE B CTENEHHOH Dsll, €NUHCTBEHHOCThL PA3NOXKEHHS, DS
Teitnopa. JleficTBHS CO CTEIEHHBIMA psaaMu.

25. Hynu anmamuTHyeckod (yHKUMH, NOpANOK HyIs. TeopeMma
€IMHCTBEHHOCTH JIJI aHATATHIECKUX ()YHKIIHIA.

26. Psap Jlopana, 061acTs ero cxoquMocTH. PasioxkeHne aHa M TUYECK O
¢ynxuuu B psan Jlopana, eIMHCTBEHHOCTS pasoeHus. GOpMyIbl A
K03 QHUIHEHTOB pa3ioKeHH s, HepaBeHcTBa Ko,
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27. Teopema 06 ycrpaHumo# ocobo#f Touke, Teopema JIMyBHILIA.
Krnaccunkanus n30mMpoBaHARIX 0COOBIX TOUEK OJHO3HAYHOr'O XapakKTepa.

28. Ilomoc u cymectBeHHO ocobas Touka. Cinydaif 6eCkOHEUHO yHalieHHOH
TOYKH.

29.Teopema Coxonkoro, noastue o Teopeme Ilukapa.

30. OnpeneneHue BhiueTa, TeopeMa 0 Bbhraetax. @opMynibl it BEIYHCIEHUS
BEIYETOB. [IpiMeHeHne K BRIYUCICHUIO HHTETPAJIOB.

31. JlorapudmMudeckuii BEIYET, IIPHHLIMI apryMeHTa.

32. Teopema Pyme, Teopema ['ypBuina. [IpuHiun coxpaneHus 00IacTH.



IIPOTOKOJI COIJIACOBAHWSA YYEBHOW MPOI'PAMMEI YBO

Hazpanue ygebnoii Hazpanne IIpennoxenuss | Pemenue, npuns-
JUCIUIIIIUHEI, Kadenpol 00 n3MeHeHusx | Toe Kadeapoii,
C KOTOpoOH B COep)KkaHuH | paspaboraBmieit
TpebyeTcs coriacoBa- yue6HO# npo- y4ebHyI0 mpo-
HHUE rpaMMBbl rpamMmy (c ykasa-
y4pexaeHus HUEM JIaThl 1
BBICIIIETO HOMepa IIPOTOKO-
obpa3oBaHus 0 | J1a)
y4e6HO# muc-
IUILTHHE
1. ®yHKIIHOHANLHBIN kadenpa QyHKIHO- | HET BHOCHUTE H3MEHE-
aHam3 HaJIbHOT'O aHaIM3a U HUs He Tpebyercs
aHaIIMTUYECKON (mpoTtokon Ne 8
T€OMETPHH ot 05.12.2022)
2. lnbdepenunancasie | kadpenpa  gudde- | Her BHOCHUTB H3MEHe-
ypaBHEHUS pEHIHAIBHBIX ypaB- HUsA He Tpedyercs

HEHUH U CHUCTEMHO-
o aHajamsa

(npotoxon Ne 8
ot 05.12.2022)
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AONOJIHEHWS M UBSMEHEHWSA K Y‘-IEBHOﬂ IMPOT'PAMME ITO
NU3YYAEMOW YUYEBHOM JUCIHATLIAHE

Ha / y4eOHBIH roj

Ne HononHeHusa U H3MeHEHHS OcHoBaHuUE
/o

YueGHasi nporpaMma IepecMOTpeHa ¥ Of06peHa Ha 3aCeIaHAN Kabeapsl

(mpoTokoi Ne oT 202 1.)
3aBenyromuii kademapoii
JloKTOp menaroruyeckux Hayk, mpogeccop H.B. Bposka
YTBEPXJIAIO
Hekan dakynsreTa
HokTop dusrko-MaTeMaTHUeCKHX HAYK C.M. Bocskos
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