MuHob6pHayKku Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAMETHOE OBPA3OBATE/IbHOE YYPEXOEHUE
BbICLLErO O6PA30OBAHUA
«BOPOHEXXCKWUI rOCYAAPCTBEHHbIA YHUBEPCUTET»
(®rBOY BO «BlrY»)
YTBEPXKAAIO
3aBeaytoLnii Kabeapoi
/V%/‘é/* Kypranux Cepreit Amntpmnesmy
Kadenpa umdpoBbix TEXHOOMMI
28.02.2022
PABOYAA MPOrPAMMA YYEEHOW AUCLMUN/IUHDI

51.0.11 Teopuna GYHKLMA KOMIAEKCHOIO NEPEMEHHOrO

1. Koa 1 HaumeHoBaHMe HanpaBaeHUs NOArOTOBKM/cneunanbHOCTL:
09.03.02 NHdOpMaLMOHHbIE CUCTEMBI U TEXHONIOTUM

2. MNpodunb noarotToBKuU/cneymanusaums:
BcTpanBaemble BbIUMCAUTENbHBIE CUCTEMbI U MHTEPHET Belwel, MHbopmaLMOHHbIe cucTeMbI B
TEeNIeKOMMYHUKALMAX, MHOOPMALMOHHbIE CUCTEMbI U CETEBbIE TEXHOIOTUU, MHDOPMALMOHHbIE CUCTEMBI U
TEXHO/I0TMK B ynpaBsieHun npegnpuatmem, ObpaboTka MHGoOpMaLMKM U MalLMHHOE 0byyeHne, MNporpammHas
WH}KeHepua B MHGOPMALMOHHbIX CUCTEMAX

3. KBanudukauus (cteneHb) BbINyCKHUKA:

bakanaspuaTt

4. dopma obyyeHus:

OuyHan

5. Kadepapa, oTBeuatowan 3a peannsaymio gUCLUNAUHDI:

Kadeapa undposbix TexHONOMMI

6. CocraButenu nporpammbi:

CupoTta EKaTeprHa AneKkcaHApPOBHa, K. G.-M. H., OLEHT

7. PekomeHpoBaHa: npotokon HMC Ne3 ot 25.02.2022

8. YuebHbliii roa;:

2022-2023 n 2023-2024

9.Uenu 1 3apgaum yue6HOU AUCLUNAUHDI:

Llenbto Kypca ABNAETCA U3y4YeHMe OCHOB TEOPUUN PYHKLMIA KOMNAEKCHOTO MePeMEHHOrO0.
OCHOBHbIMM 3a4a4aMn Kypca ABNAIOTCA:

- 3HAKOMCTBO C KOMMNEKCHbIMU YNCITAMW U OCHOBHbIMW ONepaunamMM Hal HUMK;

- OCBO€eHMe NoHATUA CbYHKLI,VIM KOMM/IEKCHOM nepemeHHoﬂ, d TaKXXe NoHATUA O,EI,HOCBFIBHOVI

(MHorocsasHoii) obnactu, BHyTpeHHel (BHELHEN, yaaNeHHON) TOYKH;

- 0CBOeHMe onepauuni auddepeHLMpoBaHMA U MHTENPUPOBAHUA GYHKLMM KOMMIEKCHOTO NEPEMEHHOTO;
- - 3HAKOMCTBO C MOHATMEM BbIYETOB.

10. Mecro yuebHoii gucuunanHbl B CTpyKType OON:

Teopus dyHKUMIM KomnieKcHoro nepemeHHoro (TOKIM) BxoguT B UMK NpodeccuoHanbHbIX ANCUUNANH B 06A3aTeNbHOM YacTh
610Ka b1. [1na ycnewHoro nsy4yeHus AaHHOro Kypca HeobXoAMMbI 3HAHUA U YMEHUs, MPUObpeTEHHbIE B Pe3y/ibTaTe OCBOEHUSA
LUKO/IbHOTO KypCa MaTEMATUKM.



TOKM oTHOCKTCA K Yncny GyHOAAMEHTabHbIX Pa3ae/ioB COBPEMEHHON MaTeMaTUKKU. 3HaHne ocHoB TOKIT ABnseTca BaxKHOM

cocTaBstowen obwen maTemaTMyecKkom KyabTypbl BbIMyCKHUKA.

11. NnaHupyemble pe3yabTaTtbl 06yueHus no gucumnanHe/moaynio (3HaHUA, yMEHUA, HaBbIKK),COOTHECEHHbIE C
nAaHMpyemMbiMU pe3yibTaTaMu 0CBoeHUA o6pa3oBaTe/ibHOM NporpamMmmbl (KOMNeTeHLUAMM BbiMYCKHUKOB):

Kopa v Ha3BaHWe KomneTeHumn

OMK-1 CnocobeH npumeHsTb
ecTeCTBEHHOHay4Hble U
0bLLeNHKeHepHble 3HaHUA, MeTOAbI
MaTemaTM4yecKoro aHaansa u
MOAEe/IMPOBAHUA, TEOPETUYECKOTO U
3KCMepMMEHTaIbHOro UcCnef0BaHUA
B NpodeccMoHanbHOM AeATeNbHOCTY;

OMK-1 CnocobeH npumeHsTb
€CcTecTBEHHOHaYy4Hble U
06LLEMHKEeHEepHble 3HaHWA, MeToAbl
MaTemMaTMYeCcKoro aHanmsa u
MOZENIMPOBAHUSA, TEOPETUYECKOTO U
3KCMEepPUMEHTAIbHOTO UCCef0BaHMUSA
B NpodeccMoHanbHOM AeATeNbHOCTH;

Koz n Ha3BaHMe MHAMKaTopa
KomMneTeHunmn

OlK-1.1 3HaeT ocHOBbI
MaTEMATUKN, U3UKK,
BbIYUCAUTENBHOM TEXHUKU U
NPoOrpaMmmMmnpoBaHuns

OlK-1.2 Ymeet pewatb
CTaHAapTHbIe
npodeccroHanbHble 3a4a4u C
npUMeHeHeM
€CTeCTBEHHOHAYYHbIX U
0BLENHKEHEPHbIX 3HAHWUM,
MeTO0B MaTeMaTUYECKOTo
aHanM3a U MOLeIMPOBaHMUA

12. O6bem AUCUUNAWHBI B 3a4eTHbIX eauHMLax/yac:

8/288

dopma npomerKyTOUHOI aTTecTauuu:

DK3ameH

13. Buabl yueb6HoOM paboTbl
Bupa yuebHon paboTbl

AyanTOpHbIE 3aHATUA
JIeKUMOHHbIEe 3aHATUA
MpakTUyecKme 3aHATUA

JNlabopaTopHble 3aHATUSA

CamocTtoaTenbHan pa 6oTa

KypcoBas paboTa

MpomexKyTouyHan aTTecTaumn
Yacbl Ha KOHTPO/Ib

Bcero

Cemectp 2

64
32
32

44

36
36
144

13.1. CopepKaHue AUCLUUNAUHDI

3HaHMSA, YyMEHUS, HaBblKM

3HaTb: KNaccMyeckme 1 CoBpeMeHHbIe
METOAbI TEOPUUN PYHKLUIA
KOMM/IEKCHOTO NMepemMeHHOro.

YMmeTb: npumeHATb annapat TOKM
417 paboTbl C KOMMNEKCHbIMM
4yncnamm 1 onepaumaAMM Hag HUMU, a

TaKxke
anoddepeHumnposaTtb "
WHTErpupoBaThb byHKUUK
KOMMJIEKCHOTO nepemeHHOro.
Bnagets: NPaKTUYECKUMMU
HaBblKaMM npnmeHeHuUA

K/1aCCN4eCKnx n COBpPEeMEHHDbIX

meTogos TOKIM.

Cemectp 3 Bcero
50 114
34 66
16 48

0
58 102

0
36 72
36 72
144 288



n/n

3

4

n/n

HaumeHoBaHue pasgena
ANCUMNAMHDI

KomnnekcHble yncna u
OeNCTBUA HAZ HUMMK

PYHKLMM KOMMNEKCHOM
nepemeHHom

OnddepeHumpoBarne
bYHKUMIA KoMneKcHOM
nepemeHHown

dnemeHTapHble GYHKLUK

HaumeHoBaHue pasgena
ANCUUNANHDI

CofepyKaHue pasgena AUCuUnanHbl

OcHoBHble onpeaeneHnsa 1 GakTbl, OTHOCALWMECA
K NMOHATUIO KOMMJ/IEKCHbIX Yucen;
apudmeTnyeckme AencTBUA Hag HUMM.
[eomeTpuyeckan MHTepnpeTaLmna KOMNIEKCHbIX
yncen. Mogaynb U apryMeHT KOMMIEKCHOTO
4yncna, X reomeTpuyeckas MHTepNpeTaLms.
TpuroHomeTpuyeckas 1 nokasartebHas Gopmsl
3anMncKu KOMMIEKCHbIX Yyncen. MoHATusA
nocnefoBaTebHOCTU KOMMIEKCHBIX YNCEN,
npeaena nocaeA0BaTe/IbHOCTU KOMMIEKCHbIX
yucen, orpaHUYeHHON, HeOrPaHUYEHHOM,
cXoAALLenca NnocneoBaTeIbHOCTM KOMMIEKCHbIX
yucen.

OCHOBHble TeOpeMbl TEOPUU Npeaenos. Kputepun
Koww gnsa cxopsuleica nocnenosaTelbHOCTU.
BeckoHeuYHo yaaneHHas TouKa.

MoHATUE GYHKLMKN KOMMIEKCHOW NepemeHHON.
MoHATMA 0AHOCBA3HOM (MHOroCBA3HOM) 0bnacTu,
BHYTPEHHEN (BHELHEN, yAaNEeHHOMN) TOUKMN.
Mpenen GyHKLUUM KOMNIEKCHON NepemMeHHON.
HenpepbIBHOCTb GYHKLMM KOMMNEKCHOM
nepemeHHon. JIMHMM Ha KOMMNIEKCHOM
NNOCKOCTU.

MpounssoaHasa GyHKLMM KOMMINEKCHOM
nepemeHHON. FeOMeTPUYECKUIA CMbICT MOZYNA 1
aprymeHTa npoussoaHoi. Ycnosusa Kowm-
PumaHa auddepeHumpyemoct GyHKUUN.
KoHdpopmHble oTobpakeHuns (NepBoro 1 BTOPoOro
poAa). AHaNUTUYECKME U FAapMOHUYECKKe
dYHKLUMU. CBA3b MEXKAY aHAMTUYECKUMMU 1
rapMoHuYeckumMn dyHKLMAMKU. BoccTaHoBNEHUE
aHANUTUYECKON QYHKLMUM NO ee feNcTBUTENbHOM
AN MHUMOM YacTu. OubdepeHumpoBaHme
YHKLMI KOMNAEKCHON NepemMeHHOM.

fiBHble dopmynbl ans GyHKumit: Exp(z), Sin(z),
Cos(z), Ln(z). Anroputm BbluMcneHns GyHKLUMIA
Arcsin(z), Arccos(z), Arctg(z), Arcctg(z).
OTObpakeHve NAOCKOCTK, 3aZiaHHble opmMmynamu
f(z)=2"2, f(z)=1/z.

CopepraHue pasgena AMCUMMNINHDI

Peanusauus pasgena AUCLUNANHBI C MOMOLLbIO
OHNalH-Kypca, 3YMK

https://edu.vsu.ru/course/view.php?id=4370,
https://edu.vsu.ru/course/view.php?id=4567

https://edu.vsu.ru/course/view.php?id=4370,
https://edu.vsu.ru/course/view.php?id=4567

https://edu.vsu.ru/course/view.php?id=4370,
https://edu.vsu.ru/course/view.php?id=4567

https://edu.vsu.ru/course/view.php?id=4370,
https://edu.vsu.ru/course/view.php?id=4567

Peanusauus pasgena AUCUMNAUHBI C MOMOLLbIO
OHNalH-Kkypca, 3YMK



5 MHTerpuposaHune dyHKLMIA https://edu.vsu.ru/course/view.php?id=10219,

KOMMNIEKCHOW Onpeaenenua u CBOICTBA MHTerpana no https://edu.vsu.ru/course/view.php?id=4567
nepemeHHoi KOMMEeKCHOM nepemeHHoiA. MoHATHe

nepBoobpasHoOW GYHKLMMU, KOHTYPaA, KOHTYPHOTO
MHTerpana. Beluncneruve. Teopema Kowwu ans
0ZHOCBA3HOM M MHOrOCBA3HOW 0bnacTeit. BbiBog,
dopmynbl Kowm. UHTerpan Kowwn. Cneacrena us
dopmynbl Kowun. UHTerpansl, 3aBucaiume ot
napameTpa. [JJoka3aTenbCcTBO CyL,eCcTBOBAHUA
NPOM3BOAHbIX BCEX MOPAAKOB Y aHANUTUYECKUX
YHRUMNA.

Teopema Jlnysunns.

6 Paabl aHaUTUYECKUX https://edu.vsu.ru/course/view.php?id=10219,
byHKUMIA https://edu.vsu.ru/course/view.php?id=4567

Yucnosble pAsbl HA KOMMNAEKCHOW 061acTu.
CxoaMmocTb 1 abcontoTHas CXoAMMOCTb
UMCNOBBIX PALOB C KOMMIEKCHBIMU YIeHaMMU.
Cymma psafa, ocTaTok paga. Paabl GyHKUMM
KOMM/IEKCHOM nepemeHHow. Cxoaawmecs u
paBHOMEpPHO cxoasLmecs GyHKLMOHaNbHbIE
paabl. MpusHak BeliepwTtpacca. Kputepuii Kown
019 paBHOMEPHO cxoaAwmneca GyHKLNOHANbHbIX
pagos. CBOMCTBA paBHOMEPHO CXOAALLMXCA
psafo.. Teopema Beliepwtpacca. CteneHHble
psaabl 1 ux ceolicTea. Teopema Abens. Paguyc
CXOAMMOCTU U ero Bbl4UCIEHME.
OunddepeHunpoBaHme U MHTErPUPOBaHMEe
CTeneHHbIX pAAoB. PasnoxeHne aHanUTUYECKOM
dyHKUMK B pag Telnopa. Teopema Telinopa.
PasnorkeHune yHKUMI B pag Ternopa.
EAMHCTBEHHOCTb ONpeaeneHna aHaMTUYecKom
GYHKUMKU. Hyan aHanuTuyeckon GpyHKumun.
MoHaTMe paga JlopaHa. O61acTb CXOAMMOCTH
pAaa JlopaHa. PasnoxeHne aHaUTUYECKOM
dyHKUMK B pag JlopaHa. Knaccudukaymsa
M30/IMPOBAHHbIX OCOBbIX TOYEK aHANUTUYECKOM
dYHKLUMKN. Teopembl 0 NpeaesibHbIX 3HaYeHUAX
aHaNUTUYECKUX DYHKLMIA B yCTpaHUMOW ocoboi
TOYKe U B MoAtoCce m —ro nopaaka. Teopema
Coxatckoro —BetepLutpacca. Hynu
aHanuTuyeckon dyHKuMK. Teopema
eANHCTBEHHOCTU. PasnoxeHne GyHKUUM B pag,
JlopaHa. U3onmnpoBaHHble 0cobble TOYKM.

7 KoHdpopmHble https://edu.vsu.ru/course/view.php?id=10219,
oTobpaskeHus. MoHsATHE KOHPOPMHOTO OTOBpPaKEHUS. https://edu.vsu.ru/course/view.php?id=4567
[Apo6HonuHeriHan MpocTeiiwmne nprmepbl KOHGOPMHOTO
PyHKLMA oTobpakeHna. OCHOBHbIe NPUHLMMbI

KOHpOopMmHOro otobpakeHuns. CBoicTBa Apo6HO-
JINHEMHOro 0TobpaXKeHWsA: KOHPOPMHOCTb,
KpyroBoe CBOICTBO, CBOMCTBO CUMMETPUM.
MpeacTaBneHna ApobHO-TMHENHON QYHKLMM KaK
COBOKYMHOCTN NPOCTENLLNX OTOBPArKEHWNNA.
YcnoBua ogHO3HaYHO onpegensatoLme ApobHo-
NINHENHYI0 GYHKLMIO.

1/M HaumenosaHue pasaena CopepxaHue passena AUCUMNANHDI Peannsauma pasaena AMCLMMNANHBI C TOMOLLbIO
OVNCLUMNANHBI OHNalH-Kypca, 3YMK



8 Bbl4eTbl 1 UX NpUMeHeHMe https://edu.vsu.ru/course/view.php?id=10219,

. https://edu.vsu.ru/course/view.php?id=4567
Knaccuomkaums ocobblix TO4EeK OAHO3HAYHOM

dyHKUMK. MNoseaeHne GYHKLUM B OKPECTHOCTH
6eCKOHEeYHO yaaNeHHoN TOUKN. BblyeTbl U nx
npuaoxKeHus. BoluncneHmne sbivetos. OCHOBHaA
Teopema o BblueTax. BblumcieHme onpeaeneHHbIx
1 HeCOBCTBEHHbIX MHTErPasoB C MOMOLLbIO
BblYeTOB. [loHATME NorapuPpmMmUYEcKoro BblYeTa.
MoacyeT Hynel aHaNUTUYECKON DYHKLUN.

13.2. Tembl (pa3gennbl) AUCLUNAMHDI U BUAbI 3aHATUIA

Neo HanmeHoBaHWe Tembl J1eKuMoHHble MpaKkTnyeckune JNabopatopHble CamocTtoatenbHasn Bcero

n/n  (pasgena) 3aHATUA 3aHATUA 3aHATUA paboTa

1 KomnnekcHble uncna n © 6 12 24
OeNCTBUA Hag HUMK

2 6 6 12 24
®DYHKUMN KOMNAEKCHOWM
nepemeHHoM

3 6 6 12 24
OnddepeHumnposaHune
YHKUMI KOMNAEKCHOM
nepemeHHom

4 dnemeHTapHble 4 4 12 20
OYHKLMK

5 12 8 12 32
MHTerpmpoBaHue
bYHKLMIA KOMMNEKCHOM
nepemeHHOM

6 PAagbl aHanuTUYeCcKnx 14 10 12 36
YHKUMI

7 12 4 20 36
KoHdopmHble
oTobpaxkeHus. JpobHo-
NNHenHas GyHKLmMA

8 BblueTbl 1 nx 6 4 10 20
npuMmeHeHune

66 48 0 102 216

14. MeToauueckue yKasaHua gnsa obyyalowmxca No OCBOEHUIO AUCLMUNANHDI

OcBoeHME AUCUMNAWHBI CKNaAblBAaeTCA U3 ayaMTOpHOM paboTbl (yuebHOM AeaTelbHOCTU, BbINOHAEMOMN NoA, PyKOBOACTBOM
npenoaaBaTens) v BHeayaUTOPHOM paboTbl (y4ebHOM AeATeNbHOCTU, peannsyemoit 06y4atoWwmMmcs CaMOCTOATE/IbHO).

AyauTopHaa paboTa  COCTOMT M3  BbINOJHEHUS  MPaKTUYeCKUX U nabopatopHbiX  3agaHuit B 06béMme,
npeaycMoTPeHHOM yuyebHbIM MaaHoM.



CamocToaTenbHas paboTta npeanonaraet yraybnéHHoe nsyyeHue oTAeNbHbIX Pa3feioB AUCLMUNINHBI C UCMO0Nb30BaHUEM
NUTepaTypbl, PEKOMEHA,0BAaHHOM NpenogaBaTesieM, a TaKKe KOHCMEKTOB NpaKTUyYeckux (1abopaTopHbix) 3aHATUI. B
KayecTBe MaaHa 4/17 CaMOCTOATENbHOW PaboTbl MOXKeT BbITb MCNONb30BaH pa3gen 13.1 HacToswen paboyelt nporpammbl, B
KOTOpPOM 3adpMKCcMpOoBaHbl pasaesbl AUCUUMIAUHBI U UX copeprkaHune. B pasgene 13.2 paboueit nporpammbl onpegenserca
KO/IMYeCTBO YacoB, OTBOAMMOE Ha CAMOCTOATENIbHYIO PaboTy No KaxAoMy pasgeny AucLMNAuHbL. Bonbluee Konuyectso
4YacoB Ha CaMOCTOATE/NbHYIO paboTy oTBOAMTCA H a Hambonee TpyAHble pasaenbl AUCLUMAUHDI. Ona
CaMOCTOATE/IbHOIO U3yYeHUA OTAE/bHbIX Pa3fenos AUCLUMINHBI UCNO/b3YyeTCA NepeyeHb NMTepaTypbl U APYrMX Pecypcos,
nepeyncsieHHbix B MyHKTax 15 1 16 HacTosLel paboyei nporpammel.

YCnewHocTb OCBOEHUSA AUCUMMIMHBI ONpPeaenseTcd CUCTEMATUUYHOCTbIO U FIYyOUHOW ayAWTOPHOW W BHEAyAUTOPHOM
paboTbl 0byyatoLlerocs.

Mpu MCNONb30BAHUM AUCTAHLMOHHbLIX 06pPa30BaTeNbHbIX TEXHONOTUI U 3NEKTPOHHOro 0byYyeHMA BbIMONHATL BCE
yKasaHua npenogasaTtesieil, BOBpemMa NOoAKAUYaTbCA K online 3aHATMAM, OTBETCTBEHHO NOAXOAUTb K 3aaHMAM AR
CaMOCTOATENbHOM PaboThl.

15. MepeyeHb OCHOBHOI U A,ONOAHUTENbHOWN NUTEPATYPbI, PECYPCOB UHTEPHET, HEOBXOAUMbBIXANA OCBOEHUA

AUCLUN/IUHDI
No UCcTOUHMK
n/n
1 byaaes, B. . MatemaTuyecKmii aHanus. PyHKLMM HECKOIbKMX MepeMEHHbIX [D1eKTPOHHbIN pecypc] /
Bynaes B. [., AkybcoH M. A. — 1-e u3g. — CaHkT-MNeTepbypr : JlaHb, 2017 .— 456 c.—
<URL: https://e.lanbook.com/book/96244>
2

KpynuH, B. . Bbiclwaa maTtemaTtuKa. Teopma GyHKLMN KOMMNNEKCHOTO NepeMeHHOro.

OnepaunoHHoe ncumncieHve. CO0PHUK 3a4a4 € peleHnamm [INeKTpoHHbIN pecypc]: yuebHoe nocobue / B.T.
Kpynun, A.J1. Nasnos, /1.I'. Monos - M. : UsgaTtenbckmin agom MU, 2017.— 332 c.—<URL:
http://www.studentlibrary.ru/book/ISBN9785383012376.html>

6) nonosHUTeNbHAA AnTepaTypa:

No NcToUHMK
n/n
1 Bonkosbickuid, J1. . C60pHKK 3aaa4 N0 TEOPUM GYHKLMIA KOMMIEKCHOTO NePeMeHHOrO :

yyebHoe nocobue ana ctya. sysos / J1. U. Bonkosbickuid, I. /1. NlyHu, U. T. ApamaHosud. — U3a.
4-e, nepepab. — M. : dusmatnut, 2004 .— 312 c.

2 Kypc Bbicliein matemaTuku. Teopua GYHKLMIN KOMMINEKCHOW nepemeHHol: ydebHoe nocobue / noa pea. U.
M. MNeTpywKo .— Mocksa : JlaHb, 2010 .— 368 c.

3 JlyHu, T. J1. ®YHKUMM KOMMIEKCHOTO NEPEMEHHOr0: y4ebHUK ans By308 / . /1. JlyHu, /1. 3. dnbcronbl,. - M. :
Hayka, 2002. — 296 c.

No NcTouHMK

n/n

4

CBelWwHMKOB, A. . Teopusi GyHKUNI KOMMNIEKCHOM NepeMeHHON : y4ebHUK gns cTya. ¢dus. cneymanbHoCTen
1 cneumanbHocTh "MpuknagHaa matematuka" / A. . CBelwHuKos, A. H. TuxoHoB ; Mock. roc. yH-T um. M.B.
JlomoHocoBa .— M3a. 6-e, ctep. — M. : dusmatant, 2004.— 335 c.

B) MHGOPMALMOHHbIE 3/1eKTPOHHO-06pPa30BaTe/IbHbIE PECYPCbI:



Ne n/n NCTOYHUK

1 dneKkTpoHHan 6ubnnoteka BrY https://lib.vsu.ru

2 INEeKTPOHHbIN yHUBepcuTeT BIY https://edu.vsu.ru

3 3BC «/laHb» https://e.lanbook.com/

4 «YHuBepcutetckan 6ubanoTeka online» https://biblioclub.ru/
5 «KoHcynbTaHT ctyaeHTa» http://www.studmedlib.ru/

6 «PYKOHT» (UTC KoHTtekctym) https://lib.rucont.ru/

16. MepeuyeHb yuebHO-MmeTOgUUECKOrO 0becneuyeHUs A8 CaMOCTOATE/IbHOM paboTbl

No McTouHmMK
n/n
1 bynaes, B. [l. MaTemaTtnyeckuit aHanus. PyHKLUMU HECKONBKUX NepeMeHHbIX [N1eKTpoHHbI pecypc] /

Bynaes B. [., AkybcoH M. A. — 1-e usan. — CaHkT-MNeTepbypr : laHb, 2017 .— 456 c.—
<URL: https://e.lanbook.com/book/96244>

Bonkosbickui, J1. . C60pHMK 3a4a4 No Teopumn GYHKLMIN KOMNAEKCHOrO NepemeHHoro : yyebHoe nocobue
ans ctya. sysos / J1. W. BonkoBbickuig, . /1. JlyHu, W. T. ApamaHosuy. — W34, 4-e, nepepab. — M. :
dusmatanT, 2004 .— 312 c.

KpynuH, B. I. Bbiclias matemaTtuka. Teopua GyHKLUIA KOMMINEKCHOTO NEePeEMEHHOrO.

OnepaumoHHoe ucumncieHune. CB0pHUK 3a4ay C peleHnammn [DN1eKTPoHHbIN pecypc]: yuebHoe nocobue / B.T.
KpynuH, A1, Masnos, J1.T. Monos. - M. : Uspgatenbckuit gom M3U, 2017.— 332 c.—<URL:
http://www.studentlibrary.ru/book/ISBN9785383012376.html>

CeelwHuKOB, A. T. Teopua GyHKUMA KOMNAEKCHOW NepeMeHHOoM : y4ebHUK ans ctyq,. pus. cneumanbHoCTeEN n
cneumanbHocTy "MpuknagHaa matematuka" / A. . CelwHnKos, A. H. TuxoHoB ; Mock. roc. yH-T um. M.B.
JlomoHocoBa .— W3a. 6-e, ctep. — M. : duamatauT, 2004.— 335 c.

17. NHdopmauMOHHbIE TEXHONOIUM, UCNOJIb3yeMble AJA peann3aumnmn yuebHol 4UCLUNINHDI,BKAIOYAs NporpammHoe
obecneyeHne U MHGOPMaLMOHHO-CNIPABOYHbIE CUCTEMDbI (Mpu HeobxogumocTu):

Mpu peanusaumm AUCUMNANHBI MOTYT UCMO/b30BaTbCA TEXHO/IOMMM 3/NEKTPOHHOrO 0ByyeHUs U AMCTaHUMOHHbIE
obpaszoBaTesibHble TEXHOOMMK Ha Hase nopTana edu.vsu.ru, a Tak:Ke Apyrue AOCTYMHblEe Pecypcbl ceTu MHTepHerT.

18. MaTepunanbHo-TeXHMYECKoe obecneyeHne AUCLUNAUNHDI:

NeKunoHHaa ayauTopusa, OCHALLEHHas MY/bTUMEAMHbIM MPOEKTOPOM; CreumannsnmpoBaHHaa Mmebesb: 40CKa MesloBas
WAM MapKepHas 1 Wr., cTonbl, CTynbs B Heobxoanmom Konudectse. OC Windows v.7, 8, 10, HaGop yTunuT (apxmBaTopbl,
ann-meHepkepsbl), LibreOffice v.5-7, Foxit PDF Reader

19. OueHouHble cpeacTBa ANA NPOBEAEHUA TEKYLLENW U NPOMEXKYTOUHOM aTTecTauuii

MopsAAOoK OLEHKM OCBOEHMA 0byJyaloWwmMmmnca ydebHOro matepuana onpeaenserTcs CoAepsKaHuem cieayowmnx pasaenos
ONCLUUNANHDI:

Ne Paszenbl AUCLUNANHBI Koa komneTeHumum Koa nHawnkaTopa OueHoYHbIe cpeacTBa ANA

n/n (mogynw) TeKyLLei aTTecTaumm



1 Paspenbi 1-8 OlK-1 OlK-1.1 KoHTponbHas paboTa

2 Paspenbi 1-8 OlK-1 OlK-1.2 KoHTponbHas paboTa
MpomerKyTouHas aTTecTaums

dopma KOHTpONA - DK3ameH

OLeHOYHbIe cpeacTBa A1 NPOMENKYTOUYHOM aTTecTaumm

Komnaekt KUM

20 TunoBble OLeHOYHbIe CpeacTBa U MeToAMYECKME MaTepuraibl, onpeaensaiolime npoueaypblioLeHMBaHuUA
20.1 TeKywMit KOHTPO/Ib yCNEBAEMOCTH

TeKyLMIi KOHTPO/Ib YCNEBAEMOCTU MO AUCUMIIMHE OCYLLLECTBAAETCA C MOMOLLBIO C1efyoLMX OLLEHOYHbIX CPeACTB:

KOHTpO/IbHan paborTa.

Mpumepbl 3a8aHUNA ANA KOHTPOAbHbIX paboT:
KoHTponbHaa pabota Ne 1
BapuaHT 1 3agaHue 1.

(10 6annos) Boiuncaute (1+i)*.

3apaHue 2. (20 6annos) MNpeactagbTe YMCAO 3-i B TPUTOHOMETPUYECKOW U SKCMOHEHUUanbHon Gopme.

3apanue 3. (20 6annos.) Boiuncaute (3+5i)*.

OnucaHue TexHoJIorMKM MNpoBeAeHUa: obydatolemycs c/ydyaliHbiM 06Opasom [aeTcs O4MH U3 BapMaHTOB KOHTPOJIbHOW
paboTbl. Ha BbINOAHEHME 334aHUI NpeaocTaBaseTca 2 akafeMmnYeckmx Yaca.

TpeboBaHMA K BbINOJHEHUIO 334aHUI (MK WKabl U KPUTEPUM OLLEHMBAHUA): MAaKCMMa/ibHas OLLEHKA 33 BbIMONHEHWE
KakA0ro 3afaHuns npuseaeHa Bbiwe. OLeHKa CHUMKAETCA, eC/IN B NPOLLECCE BbIMONHEHMA 3a4aHNA  OblAn  A0NYLWEHbI
OWKNBKM M HeToyHOoCTM. OueHka O 6annoB cTaBuTcA AMBO 33 MONHOCTbIO HEBbLINOJIHEHHOE 3a4aHue, MBO Npu
HaMYUK rpybbIX OLLIMBOK.

20.2 NpomeXKyToyHaA aTrecrtauusa
MpomexKyTouyHana aTTecTauma No ANCLUUNANHE OCYLLLECTBAAETCA C MOMOLLLIO CIeAYIOLWMX OLLE@HOYHbIX
CpencTB:  KOMMIEKT

KUM.

MepeyeHb BONPOCOB K 9K3aMeHy:

OcHoBHble onpegeneHns U GaKTbl, OTHOCAWMECH K MOHATUIO KOMIMJIEKCHbIX 4ucen; apudmeTuyeckue AeincTeusA
Hag HuUMK. [eomeTpuuyeckas WHTepnpeTaums KOMMIEKCHbIX uumcen. Moayib W aprymeHT KOMMJAEKCHOro 4Yucia, WX
reomMeTpuyecKas WHTepnpeTauma. TpuUroHoMeTpuyeckas W MNokasaTesibHaA GOpPMbl  3aMUCUM  KOMIJIEKCHbIX — YUCen.
MoHATMA nNOCNef0BaTE/NbHOCTM  KOMIJIEKCHbIX 4MCen, npefefanocnefoBaTeNbHOCTUKOMMIAEKCH bIX
yucen, OrpaHMYeHHOW, HEOTrPaHWYEHHOW, CXOAALLENCA MOC/NeA0BaTe/IbHOCTU KOMMIEKCHbIX 4uces. OCHOBHble Teopembl
Teopun npeaenos. Kputepum Kowm ana cxogsaueinica nocnefoBatenbHocTU. beckoHeyHo ypaneHHas Todka. [loHATMe
OYHKLUMM  KOMMJIEKCHOM nepemeHHOoM. [OHATMA OAHOCBA3HOM (MHOrocBA3sHOM) 061acTM, BHYTPEHHEW (BHELWHeN,
yOoaneHHoW)Touyku. NMpependyHKULUM KOMNNEKCHOM nepemMmeHHOW. HenpepblBHOCTbPYHKL UM
KOMM/IEKCHOM NepemeHHON. JIMHUM Ha KOMMNEKCHOW NAOCKOCTU. Mpon3BoaHas GyHKUMM KOMMNIEKCHOM nepemMeHHOM.
feomeTpuyeckMmncmblcn MOLYNA M apryMeHTa NPOU3BOAHOMN. Y cnoswua Kowu-
PumaHapgnoddepeHUumMpyemocTun GyHKLUN. KoHPoOpMHble oToObBpaeHUs (NepBOro M BT
oporo poga).



AHanuTMYecKMe W rapmoHudeckne oyHKUMKM. CBA3b MeXAy aHaIUTUYECKUMWU U FaPMOHUYECKUMU GYHKUMAMM.
BocctaHoBNneHWE aHaAUTMYECKOW GYHKUMM MO  ee  AEWUCTBUTENIbHOWM UAM  MHMMOM  YacTu. OuddepeHumpoBaHue
OYHKUMIA  KOMMNIEKCHOW nepemMeHHOW. flBHble ¢opmynbl  ana  ¢yHkuuia:  Exp(z), Sin(z), Cos(z), Ln(z). Anroputm
BbluMcneHns ¢oyHKumii  Arcsin(z), Arccos(z), Arctg(z), Arcctg(z). OTobparkeHue NAOCKOCTH, 3agaHHble popmynamu f(z)=z ?,
f(z)=1/z. OnpegeneHns 1 CBONCTBA MHTErpasa Mo KOMMIEKCHOMW nepemeHHoW. [loHATME nepBoo6pasHOi  byHKUUM,
KOHTYpa, KOHTYpHOro wWHTerpana. BoluncneHve. Teopema Kowwu Ans OAHOCBA3SHOW WM MHOrOCBA3HOM obnactei.
BbiBog — dopmynbl Kowwn. UHTterpan Kowwu. Cneacteua mns dopmynbl Kowwn. NHTerpanbl, 3aBucAWMe OT napameTpa.
[ oKa3aTenbCTBO CyLecTBOBaHMA NPON3BOAHbIX BCEX MOPAAKOB Y aHAaNUTUYECKUX GYHKUMIA. Teopema Jinysunna.

Yncnosble pAagbl Ha KOMMJIEKCHOM 061acTU. CXOAMMOCTb M abCONOTHAsA CXOA4MMOCTb YMC/IOBbIX PAAOB C KOMMAEKCHbIMMU
yneHamu. Cymma psga, oOcCTaToK psaga. Pagbl GYHKUMA KOMMNEKCHOM nepemeHHon. CxopAawmeca 1 paBHOMEPHO
cxogAawmecs GyHKUMOHaNbHble pagpbl. Mpu3Hak BelepwTtpacca. Kputepuii Kown  gna paBHOMEPHO — cxoAdAlLmecs
dYHKUMOHaNbHbIX pagoB. CBOMCTBA pPaBHOMEPHO cxoaswmxca pagos. Teopema BeleplTpacca. CteneHHble psaabl u
nx cBolicTBa. Teopema Abens. Paguyc cxogumocTimero BoluncneHmne JuddepeHumnpoBaHme M UHTeET
pupoOBaHCTENEeHHbIXMe papgoB. PasnoxkeHne aHanuTnueckon GyHKUMK B pag Tennopa. Teopema Teinnopa.
PasnoxeHne dyHKUMM B pag Telinopa.

EAMHCTBEHHOCTb ONpeaeneHns aHaauTUYeckomn GyHKLMN. Hynm aHanutnyeckomn GyHkumun. NoHATHe paga

JNlopaHa. O6nactb cxoammocTn  pAga  JlopaHa. PasnoxeHwe  aHanuTUYeckon  GyHKumMm B psag  JlopaHa.
KnaccuoumKauma M301MPOBaHHbIX 0OCOObIX TOYEK aHAAUTUYECKOM ¢YyHKUMKW. Teopembl O NpeaesibHbIX 3HAYEeHUAX
aHANUTUYECKUX QYHKLMIA B yCTPaHMMOWM ocobol ToYKe M B noatoce m —ro nopsaka. Teopema CoxaTckoro —Beleplutpacca.
Hynu aHanutuyeckolt GyHKUMKU. TeopeMa eaAnHCTBEHHOCTU. PasnoxkeHne dyHKUMKM B pAg JlopaHa. M3onmnpoBaHHble ocobble
TOYKM.

MoHATMEe KOoHPOopmHOro oTobpaxkeHua. [pocTeliwme npumepbl KOHPOPMHOro oTobpaxeHuAa. OCHOBHble MPUHLMUMbI
KOHbOpMHOro otobparkeHusa. CBolicTBa APOOHO-NMHENHOro oTobpaykeHua: KOHGOPMHOCTb,

KPYroBoe CBOMCTBOCBOMCTBO , cummeTpuUn. NMpencrtaBneHmnaapobHoO-"TMHENHOYHKLUKN ON

KaK

COBOKYMHOCTM  MPOCTEMWNX OTOOparkeHWi. YcnoBMA OHO3HAYHO onpejensolime  APOO6HO-AMHENHYO GYHKUMIO.
KnaccuomKkauma ocobbix ToueKk o4HO3HaAYHOM PyHKUMU. MoBeaeHUe GYHKLMN B OKPECTHOCTU BECKOHEYHO YAaNEeHHOMN TOUKM.
BblueTbl M ux npunoxeHua. BblunmcneHne BblueToB. OCHOBHAA Teopema O BblueTax. BbluMcieHWe  onpeneneHHbiX U
HecobCTBEHHbIX ~ WMHTErpasoB  C  MOMOLLbKD  BbIYETOB. MoHATMe norapudmuyeckoro BblyeTa. lNoacyeT Hynen
aHANUTUYECKON PYHKLMN.

Mpumepbl TUNOBLIX KOHTPO/IbHO-U3MEPUTE/IbHbIX MaTepPUanos:
KOHTponbHO-U3MepuTenbHbI matepuan Ne 1
1. TeomeTpuryeckasa MHTepnpeTauua KOMNIEKCHbIX Yncen.

2. Cnepcteuna us popmynbl Kowm.

KOHTpobHO-U3MepuTeNbHbI maTepuan Ne 2
1. Mpeaen GyHKLUUM KOMMIEKCHON NepemMeHHON.

2. O6nacTtb cxogmMmocTu psaga JlopaHa.

OnucaHue TexHosormu nposedeHus. Obyyarouemyca ciaydaiHbiM obpasom gaetca KUM, cogepskawmini 2 Bonpoca u3
nepeyHs. Ha BbiNosIHEHWE 3a4aHWIA NPeaoCcTaBiAeTca 2 akageMUYecKux yaca.

Tp66OBaHMH K BbIMOJIHEHUIO 3a,u,aHm71 (MI'IM WKanbl U KpuUtepuu OLI,EHMBaHVIFI). Ona oueHMBaHUA pe3ynbTaToB o6yquvm
Ha 3K3ameHe UCNOoNb3YyHTCA cneayroume nokasatenun:

1) 3HaHWEe OCHOBHbIX MOHATUI Teopumu GYHKLMIA KOMMNIEKCHOTO NepPeMeHHOro U ee MeTOL0B, KOTOPbIEUCMONb3YOTCA  AAA
MOCTPOEHUA MoAeNel W KOHCTPYMPOBAHMA aNroOpUTMOB PELUEHMA MNPAKTUYECKMX 3aj4ay;

2) 3HaHWe MOCTAHOBKM KIACCUYECKMUX 3a4ay;



3) 3HaHMe meToa0B GOPMY/IMPOBKU U A0KA3aTE/NbCTBA MAaTEMATUUYECKUX YTBEPKAEHUN;

4) ymeHune NPUMEHATb MeTogabl Teopuu bYHKLMIA KOMMIEKCHOro nepemeHHoro ans peweHus
3aga4npodeccMoHanbHOl AeATeNbHOCTY;

5) ymeHVe npuUMeHATb annapaT Teopum QYHKLMA KOMMJIEKCHOTO MNEepemMeHHOro ANsA [A0Kas3aTe/NbCTBayTBEPXKAEHWUMN U
TEOpeEM;

6) BageHne HaBblKaMM KBaﬂMd)MU,I/IpOBaHHOFO Bbl60pa M agantauumn  cywectsyrowinx MetTogoB AndapeleHuA
NPaKTU4YeCKnX 3aaad,

7) BageHne HaBblkaMMW WUCNO/Ib30BaHUA MeTOA0B peleHNA KaaCCUvyeCKkux 3adad Teopuun dJYHKLLMVIKOMHHEKCHOFO
nepemeHHOro anAa peweHna pasaindHbliX eCTeCTBEHHOHAYYHbIX 3a4au.

[na oueHnBaHMA pe3ynbTaToB 06yqum-| Ha 3K3aMeHe UCNoNb3yeTca 4-6annbHan WKana:

«OTIMYHO», «XOpOoLWo», «KyaOBNETBOPUTE/IbHO», KHEYAOB/IETBOPUTE/IBHO»

YposeHb
Kputepum oueHnMBaHNA KOMNETEeHLU MM cbOpMMPOBAHHOCTH LLIkana oueHoK
KOMMeTeHUMMn

MonHoe cooTBETCTBME OTBETA 06YYaloLL,Eroca Bcem
nepeymcieHHbIM Kputepuam. O6ydatowminca 4emMoHCTpupyeT
BbICOKWIA YPOBEHb BaZeHNA MaTepManom, OPUEHTUPYETCA B
npeameTtHoi 061acTi, BEpHO OTBEYaET Ha BCe MosbllweHHbIit yposeHb || OTAK4HO
[0MONHUTEIbHbIE BOMpPOChl. CAaHbl BCE KOHTPO/IbHbIE PaboTbl

(oueHKa He meHee 25 6annos).

OTBET Ha KOHTPO/IbHO-U3MEPUTE/IbHbIN MaTepuan He
COOTBETCTBYET OAHOMY WU ABYM U3 NMEepevncieHHbIX
nokasaresieil, Ho 0byyatoLLMnCca JaeT NpaBUIbHbIE OTBETbI Ha .
[0NOIHUTENIbHbIe BONpPOChl. JonycKatoTca OWMOKM Npu Ba3oBLIN ypoBeHs Xopouio
BOCMPOM3BEAEHUMN YAaCTN TEOPETUYECKMX NONONKEHNI. CAaHbl

BCE KOHTPO/IbHblE paboThl (OLEeHKa He MeHee 25 6annos).

OTBET Ha KOHTPO/IbHO-U3MEPUTE/IbHBII MaTepuan He
COOTBETCTBYET /1106bIM TPEM M3 NEPEUNCIEHHbIX NOKa3aTeNnewn,
obyuvatoLmiica 4aeT HemnoJiHble OTBETbI Ha AOMNOHUTEIbHbIE
Bonpocbl. ChOpMUPOBaHHbIE 3HAHUA OCHOBHbIX MOHATUNA, .
. MoporoBbIii ypoBeEHb Y0BNETBOPUTE/IbHO
onpeaeneHuin U TeOpem, U3ydaemblx B Kypce, He Bceraa
MO/HOE UX MOHUMaHME C 3aTPYAHEHUAMU NPK
BocnpousseaeHumn. CaaHbl BCe KOHTPO/IbHbIE PaboThl (OLLEeHKa

He meHee 25 6annos).

OTBET Ha KOHTPOJIbHO-U3MEPUTENbHbIN MaTepuan He
COOTBETCTBYET /1t06bIM YETbIPEM M3 MEePeYUCIEHHbIX
nokasatesiei. ObyyatoWwmMiics 4EMOHCTPUPYET OTPbIBOYHbIE
3HaHMA (NMBO MX OTCYTCTBME) OCHOBHbIX MOHATUN, - HeynoBneTsoputenbHo
onpeseneHuii U Teopem, UCNoIb3yeEMbIX B KypCe, UK He
cAaHa XxoTa bbl 04HA KOHTPO/IbHAA paboTa (nosyyeHa oLeHKa
MeHblue 25 6annos).




