MwuHoBpHayKu Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAXETHOE OBPA3OBATE/IbHOE YYPEXXAEHUE
BbICLLErO OBPA30OBAHMA
«BOPOHEXCKWUI rOCYAAPCTBEHHbINA YHUBEPCUTET»
(®rBOY BO «BrY»)
YTBEPKOALO

3aBeayowmii Kapeapon

/% UMPPOBbIX TEXHOIOTUI
/-/ Kypranuu C. .
05.03.2025 .

PABOYAA MPOrPAMMA YYEEHOW ANCUMUN/IUHDI

51.0.54 KoMn/ieKCHbI aHaaun3

1. Koa 1 HaMmeHoBaHWe HanpaBAeHUA NOATOTOBKU/cneLnanbHOCTU:

10.05.01 KomnbtoTepHas 6e30nacHoCcTb

2. Mpoodunb nogrotosKu/cneumnanmsayma:

AHanu3 6e30nacHOCTM KOMMbIOTEPHbIX cucTeM, PazpaboTKa 3alyMLLeHHOro NnporpaMmHoro obecneyeHumn
3. KBanudwukaumsa (cteneHb) BbINyCKHUKa:

Cneuunanutet

4. ®opma obyueHus:

OyHan

5. Kadepapa, otBevatowan 3a peannsaumio gUCLUNAUHDI:

Kadeapa undppoBbIx TEXHONOTUI

6. CocraButenu nporpammbi:

Cupota EkaTepuHa AnekcaHapoBHa, KaHAMAAT GU3NKO-MaTeMaTUUYECKUX HaYK, AOLEHT
7. PekomeHpgoBaHa: npotokon HMC ®KH Ne 5 ot 05.03.2025

8. YuebHblii roa: 2025-2026 Cemectp(bl): 4



9.llenn 1 3agaum yue6HOM JUCUUNIUHDI:

Llenbto Kypca ABAAeTca n3ydeHmne 0CHOB TEOPUM GYHKLMIA KOMMIEKCHOrO NepemeHHOoro.
OCHOBHbIMM 3a1l@4aMK Kypca ABAAOTCA:

- 3HAKOMCTBO C KOMMEKCHbIMM YMCAAaMMU M OCHOBHbIMM OMNePaLMAMU Ha HUMK;

- OCBOEHME NOHATUA GYHKLMM KOMMNIEKCHOM NepemMeHHOM, a TaK»Ke NOHATUS OA4HOCBA3HOM
(mHorocBAasHol) 0bnacTn, BHYTPEHHEN (BHELIHEN, YAaNEeHHOMN) TOUKM;

-ocBOeHue onepaumuin auddepeHUMPoBaHUA U UHTEFPUPOBAHUA GYHKLMM KOMMIEKCHOTO NepeMeHHOoro; -
3HAKOMCTBO C MOHATMEM BbIYETOB.
10. MecTto yuebHOM AncUUNAMUHDBI B CTPYKTYpe OOMN:

Teopusa GyHKUMI KoMNAeKcHoro nepemeHHoro (TOKI) BxoaAnT B LMKA NpodeccMoHanbHbIX ANCUMNANH B 6a30BOM
yactu 6;10Ka b1. 1nA ycnewHoro n3y4eHus 4aHHOro Kypca HeobXxoaMMbl 3HAHWA M YMEHUs, NpuobpeTeHHble B
pe3ynbTaTe 0CBOEHMA WKOJIbHOMO Kypca MaTeMaTUKW.

TOKMN oTHOCKTCA K Uncay GyHAAMeHTaIbHbIX PAa3es108 COBPEMEHHON MaTeMaTUKN. 3HaHWe ocHoB TOKI aBnaeTcs
BaYKHOM COCTaBAAOLLEN OBLLLEN MaTEMATUYECKOM KY/IbTYPbl BbIMYCKHUKA.

11. NMnaHupyemble pe3ynbTaTbl 06yueHUA No gucumunanHe/mogynto (3HaHUA, yMeHUSA, HaBblKU),COOTHECEHHbIE C
nAaHMpyemMbiMM pe3yibTaTamMu 0CBOeHUA 06pa3oBaTenbHOM NporpamMmmbl (KOMMNETEHUUAMM BbIMYCKHUKOB) U
MHAUKATOPaMM UX AOCTUIKEHUA:

Koa 1 Ha3BaHMe KoMneTeHUnmn 3HaHWA, YMEHUA, HABbIKK

Kopg v Ha3BaHuMe nHAnKaTopa

KOMMeTeHuMn
OrK-3 CnocobeH ncnonb3osaTb OMK-3.5 3HaeT ocHOBHbIE
HeobxoaMMble MaTeMaTUYECKME MEeTOAbI 334344 TEOPUUN PYHKLLUN 3HaeT OCHOBHbIE 334K TEOPUM
O1A pelleHnn 3aaa4 npodeccroHanbHOM KOMIM/IEKCHOIO NnepemMeHHOoro; GYHKUMIA KOMMIEKCHOTO
ACATE/IBHOCTY; NepeMeHHOro U OCHOBHble

MmeToabl nX peeHuna

12. O6bem gucuMNAUHBI B 3a4eTHbIX eguHuuax/yac: 2/72
dopma npomerKyTo4HOM aTTecTauum:
3ay4eT C oLEeHKoMn

13. TpyAoemKoCTb No BuAam yue6Hoi paboTbl

Buz yuebHow paboTbl Cemectp 2 Bcero
AyanTOpHbIE 3aHATUA 50 50
JIeKLLMOHHbIEe 3aHATUA 16 16
MpaKTnyeckue 3aHATUA 34 34
JNTabopaTopHbie 3aHATUA 0
CamocTonTenbHas pabota 22 22
Kypcosas pabota 0
MpomexyTouHasa aTTecTayma 0 0
Yacbl Ha KOHTPOb 0

Bcero 72 72



13.1. CopeprKaHue QUCLUMN/IUHDI

n/n
HanmeHoBaHue pasgena
OUCUUNNHBI
1 JIeKUMOHHbIe 3aHATUA
n/n

HanmeHoBaHue pasgena
ANCUMNANHDI

1.1 KomnneKcHble yncna m
LEeNcTBUA Hag HUMK

1.2 DyHKUMM KOMNAEKCHON
nepemeHHom

1.3  AnddepeHunposaHue
bYHKLMI KOMNNEKCHOM
nepemeHHomn

CopeprkaHue pasgena gUCLUNANHDI

CoaeprkaHue pasgena gUCLUNANHDI

OcHoBHble onpegeneHnsa n GakTbl,
OTHOCALLMECA K MOHATUIO KOMMJIEKCHbIX
yncen; apudmeTnyeckme gencTBnA Has,
HUMU. FTeomeTpurYecKan nHTepnpeTaums
KOMMNEKCHbIX Yncen. Moaynb v aprymeHT
KOMM/IEKCHOTO YnCAa, UX FeomMeTpuyeckasn
MHTepnpeTauua. TpPUroHomeTpuyeckasn u
noKasaTtenbHaa GpopMbl 3aMMUCU KOMMNEKCHbIX
yncen. MoHATUA NOCNEL0BATENbHOCTU
KOMMIEKCHbIX Yncen, npeaena
nocnef0BaTeNbHOCTA KOMMIEKCHbIX
yuncen, orpaHUYEHHOM, HEOTPAHUYEHHOM,
cxoaAwWenca nocae0BaTeIbHOCTU
KOMMJIEKCHbIX Yncen. OCHOBHble TEOPEMbI
Teopuun npegenos. Kputepum Kowwu ana
cxofALwenca Nnocaef0BaTeIbHOCTU.
BeckoHeyHo yaneHHan Touka.

MoHATUE PYHKLMM KOMMNIEKCHOM
nepemeHHon. MoHATUA OLHOCBA3HOM
(MHorocssa3sHoW) 061acTu, BHYTpeHHew
(BHewWwHel, yaaneHHow) Touku. Mpeaen
bYHKLMM KOMMNNEKCHOW NepemeHHOMN.
HenpepblBHOCTb GYHKLMM KOMMIEKCHOM
nepemeHHon. JINHUU Ha KOMMIEKCHOM
NJIOCKOCTU.

MpounssoaHan GyHKLMM KOMNNEKCHOM
nepemeHHol. FeoMeTpUYecKunii cmbicn
MOAY/NA U aprymeHTa NPOM3BOLHON. YC0BMA
Kowwu-PumaHa guodepeHuympyemocTm
dyHKUMKU. KoHPopMHble oTobpaxkeHus
(nepBoro v BTOporo poaa). AHaAUTUYECKUE U
rapmoHuyeckune dyHKUMK. CBA3b Mexay
aHaIMTUYECKUMU U FaPMOHUYECKUMU
dyHKUMAMK. BoccTaHOBNEHME
aHanUTUYecKon GyHKLMKM no ee
[eCTBUTENbHOW UM MHMMOM YacTu.
OunddepeHumpoBaHme byHKUNI
KOMM/IEKCHOM NepemMeHHOW.

Peanusauna pasgena AUCUMUNIMHDBI C MOMOLLBIO
OHNaWH-Kypca, IYMK

Peanusauna pasgena AUCUMUNIMHDBI C MOMOLLbIO
OHNaWH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=7377

https://edu.vsu.ru/course/view.php?id=7377



1.4

n/n

1.5

dnemeHTapHble GyHKLUM

HanmeHoBaHue pasgena
ONCUMMANHDI

NHTerpupoBaHune pyHKLUNA
KOMMJ/IEKCHOM
nepemeHHomn

fBHble popmynbl ana dyHKUM: Exp(z),
Sin(z), Cos(z), Ln(z). Anroputm
BbluMCNeHUA  GyHKumMA  Arcsin(z),
Arccos(z), Arctg(z), Arcctg(z).
OTOb6parkeHue Ma0CKOCTH, 3a4aHHble
bopmynamu f(z)=z2, f(z)=1/z.

CopepyKaHue pasgena AUCUUNIUHDI

OnpegfeneHna 1 CBOMCTBa MHTerpana no
KOMM/IEKCHOW nepemeHHOoN. MNoHATne
nepsoobpasHoin GyHKLMK, KOHTYPA,
KOHTYPHOrO MHTerpana. Boluncnenue.
Teopema Kolwm gns ogHOCBA3HON U
MHOrocBa3Hol obnacrteii. Boisog dopmynbl
Koww. NHTerpan Koww.

Cnepcteua ns dopmynbl Kowwn.
WHTerpansl, 3aBucALmMe OT napameTpa.
[oKa3aTenbCTBO CyLLeCTBOBAHMUA
NPO13BOAHbIX BCEX MOPAAKOB Y
aHaNUTUYECKNX GYHKUMIA. Teopema
Jlnysunna.

https://edu.vsu.ru/course/view.php?id=7377

Peanusauua pasgena AUCUMNIMHBI C NOMOLLbIO
OHNaWH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=7377



1.6 Psaabl aHaIMTUYECKUX https://edu.vsu.ru/course/view.php?id=7377
byHKUMR

Yucnosble pagbl HA KOMNNEKCHOW 06a1acTw.
CxoaAMMOCTb M abCONOTHAA CXOAMMOCTb
UYMCNOBbIX PALOB C KOMMNEKCHBIMU YIeHaMW.
Cymma pAaga, ocTaToK paaa. Paabl GyHKUMiA
KOMMNIEKCHOWM nepemeHHon. CxoasaLmecs u
paBHOMEPHO cxoaLlLmeca GyHKLUMOHANbHbIE
paabl. MpusHak BeliepwTpacca. Kputepuit
Koww ans paBHOMepHO cxoaAaLmecs
dYHKUMOHaNbHbIX psgoB. CBoMcTBa
PaBHOMEPHO CXO4ALLMXCA pAsoB. Teopema
BeliepwTpacca. CteneHHble pagbl U UX
cBovicTBa. Teopema Abena. Paanyc
CXOAMMOCTU U ero BblYUCIEHME.
OnddepeHumpoBaHue n MHTerpMpoBaHme
CTeneHHbIX pALoB. PasnoxeHue
aHaNUTMYeCcKon GyHKUMK B psag Telnopa.
Teopema Telinopa. PasnoxeHne GpyHKLMI B
pag, Telinopa. EAMHCTBEHHOCTb onpeaeneHuns
aHaINTMYECKOM PYHKLMK. Hyan
aHanuTM4eckon dyHKUMK. MoHATUe paaa
JNlopaHa. O6nactb cxoanmocTtn paga JlopaHa.
PasnoxeHune aHanntTMYeCcKon GyHKLUM B pas,
JNopaHa. Knaccndmrauma n3onmpoBaHHbIX
0CODObIX TOYEK aHANIMTUYECKOM PYHKLMN.
Teopembl 0 NpefebHbIX 3HAYEHUAX
aHANUTUYECKNX PYHKLMI B YyCTPAHUMOM
0ocoboi TOUKe 1 B MOAOCe M —T0 NOPAAKA.
Teopema CoxaTckoro —Betiepwtpacca. Hyam
aHanuTM4eckon GyHKumm. Teopema
€lMHCTBEHHOCTU. PasnoxeHne dyHKLUMN B
pag /lopaHa.

M30nMpoBaHHble 0CObble TOUKM.

n/n CoaeprkaHue pasgena gUCLUNANHDI
HanmeHoBaHue pasgena Peanusauna pasgena AUCUMUNAMHDBI C TOMOLLBIO

OUCUUNANHDI OHNalH-Kypca, IYMK

1.7  KoHdopmHbie https://edu.vsu.ru/course/view.php?id=7377
oTobparkeHus.
[pobHonnHeHan
byHKUMA

MoHATME KOHGOPMHOTO OTOBPAKEHMS.
MpocTeiwme npumepbl KOHGOPMHOrO
oTobpakeHnsa. OCHOBHbIe NPUHLMMbI
KOH$OPMHOro oTobparkeHus. CBoicTBa
APOBHO-NMHEHOTo oTobparkeHua:
KOHbOPMHOCTb, KPYroBoe CBOMCTBO,
CBOWCTBO cMMMeTpuK. MpeacrasneHns
LPOBHO-TMHENHON GYHKUMM KaK
COBOKYMHOCTM NPOCTENLINX OTOBPArKeHWA.
YcnoBus ogHO3HaYHO onpeaenstoume
LPOBHO-IMHENHYIO QYHKLMIO.



1.8  BblyeTbl U UX NPUMEHEHUE https://edu.vsu.ru/course/view.php?id=7377

Knaccuoukaumsa ocobbix Touek
OoZiHO3Ha4YHOM PyHKUMK. MoBeaeHMe
bYHKLMKN B OKPECTHOCTU HECKOHEYHO
yAaNeHHOW TOYKM. BblYeTbl 1 nx
NPUNOXKEHUA. BbluMcieHne BbIYETOB.
OcHOBHasA Teopema O BblyeTax. BoiuncneHume
onpeneneHHbIX U HeCOHCTBEHHbIX
WMHTErpanoB C MOMOLLbIO Bbl4eTOB. MoHATHE
norapudmmnyeckoro Bblveta. Moacyet Hynewn
aHAINTUYECKOM PYHKLMN.

2 MpakTnyeckme 3aHATUA

2.1  KomnnekcHble yncna u https://edu.vsu.ru/course/view.php?id=7377

AeNCTBUA Hag, HUMK
OcHoBHble onpegeneHuns u GakTbl,

OTHOCALLMECA K MOHATUIO KOMMJIEKCHbIX
yncen; apudpmeTnyeckme AencTena Hag
HUMU. FTeomeTpuUYecKan nHTepnpeTaums
KOMMNIEKCHbIX Ynucen. Moaynb v aprymeHT
KOMMIEKCHOTO Yn1CAa, UX reoMeTpuyeckasn
MHTepnpeTauua. TPUroHomeTpuyeckasn u
noKasaTteNbHaA GopMbl 3aMMUCU KOMMNEKCHbIX
yncen. MoHATUA NOCNEL0BATENbHOCTU
KOMMEKCHbIX Yncen, npeaena
nocnef0BaTeNbHOCTA KOMMIEKCHbIX

yuncen, orpaHUYeHHOM, HEOTPAHUYEHHOM,
cxoaAwenca nocaeoBaTeIbHOCTU
KOMMNEKCHbIX Yncen. OCHOBHble TeOpembl
Teopun npegenos. Kputepuu Kown ana
cxofALwenca Nnocae0BaTeIbHOCTH.
BeckoHeyHo yaneHHan Touka.

2.2 OYHKUMM KOMMAEKCHOM https://edu.vsu.ru/course/view.php?id=7377
nepemeHHo MoHAaTHe GyHKLMM KOMNEKCHON

nepemeHHow. MoHATUA OLHOCBA3HOM
(MHorocssa3sHoW) 061acTu, BHYTpeHHew
(BHewWwHel, yaaneHHow) Touku. Mpeaen
bYHKLMM KOMMNNEKCHON NepemeHHOMN.
HenpepbiBHOCTb GYHKLMU KOMMIEKCHOM
nepemeHHon. JIMHUM Ha KOMNEKCHOM
N/0CKOCTY.

n/n CopepyaHue pasaena AUCUMNANHDI
HanmeHoBaHue pasgena Peanusauna pasgena AUCUMNAMHDBI C TOMOLLBIO

ANCUMNANHDI OHNaWH-Kypca, IYMK



2.3 OunddepeHumpoBaHune
bYHKUMI KOMNAEKCHOM

o MpounssoaHas HKLIMW KOMMIEKCHOM
nepemeHHoOu P A ¢y “

nepemeHHon. FleomeTpuyecKnin cmbicn
MOZY/IA U apryMeHTa Npon3BoAHONM. Ycnosusa
Kowwu-PumaHa guodepeHuympyemocTn
byHKUMKU. KoHPopMHble oTobpaxkeHus
(nepBoro 1 BTOpOro poaa). AHaAUTUYECKME U
rapmoHuyeckme dyHKuun. CBasb mexay
aHANIMTUYECKMMU Y TAPMOHUYECKUMM
byHKUMAMK. BoccTaHOBNEHME
aHaNUTMYeCcKoM GyHKLMM No ee
LeNCTBUTENbHOW UM MHUMOM YacTu.
OunddepeHumpoBaHme GyHKUNIA
KOMMJIEKCHOM NepemeHHOW.

2.4 dnemeHTapHble GyHKLUM . https://edu.vsu.ru/course/view.php?id=7377
fiBHble popmynbl gna dyHKUM: Exp(z),

Sin(z), Cos(z), Ln(z). Anroputm
BbluMcaeHua  GyHKuuii  Arcsin(z),
Arccos(z), Arctg(z), Arcctg(z).
OTOb6parkeHne NA0CKOCTH, 3a4aHHble
bopmynamu f(z)=z2, f(z)=1/z.

2.5  WHTerpuposaHune GpyHKUUIA . https://edu.vsu.ru/course/view.php?id=7377
o OnpegeneHus 1 CBOWCTBA UHTerpana no
KOMM/IEKCHOM

nepemeHHoffi KOMMN/IEKCHOU nepemMeHHOoMN. MoHATne

nepsoobpasHoi GyHKLMK, KOHTYPA,
KOHTYPHOro MHTerpana. Boluncnenue.
Teopema Kol gns ogHOCBA3HON U
MHOrocBsi3HoM obnacTelt. Boiog dopmybi
Koww. NHTerpan Koww.

Cnepnctuma ns popmynbl Kowm.
WHTerpansl, 3aBucALLMe OT napameTpa.
[oKazaTenbcTBO CyLecTBOBaHUA
NPOM3BOAHbIX BCEX NOPAAKOB Y
aHaNUTUYECKUX PYHKUMIA. Teopema
Jlnysunna.

n/n CoaepraHue pasaena AUCLUUNANHDBI
HanmeHoBaHue pasgena Peanusauna pasgena AUCUMUNAMHDBI C TOMOLLBIO

ANCUMNANHbI OHNanH-Kypca, IYMK



2.6 PAgpbl aHaUTUYECKUX https://edu.vsu.ru/course/view.php?id=7377
byHKUMM

Yucnosble pAagbl HA KOMNAEKCHOW 06a1acTw.
CxoaAMMOCTb M abCONOTHAA CXOAMMOCTb
UYMCNOBbIX PALOB C KOMMNEKCHBIMU YSIeHaMU.
Cymma pAaga, ocTaToK paaa. Paabl GyHKUMiA
KOMMNIEKCHOW nepemeHHoW. CxoasaLmecs u
paBHOMEpPHO cxoaLlLmeca GyHKUMOHANbHbIE
paabl. MpusHak BeliepwTpacca. Kputepuit
Koww ans paBHOMepHO cxoaAaLmecs
dYHKUMOHaNbHbIX psgoB. CBoMcTBa
PaBHOMEPHO CXO4ALLMXCA pAsfoB. Teopema
BeliepwTpacca. CteneHHble pagbl U UX
cBovicTBa. Teopema Abena. Paanyc
CXOAMMOCTU U ero BblYUCIEHME.
OnddepeHumpoBaHue n MHTerpMpoBaHme
CTeneHHbIX pASoB. PasnoxeHue
aHaNUTMYeCKoM GyHKUMK B psag Telnopa.
Teopema Telinopa. PasnoxeHne GpyHKLMUI B
pag, Telinopa. EAMHCTBEHHOCTb onpeaeneHuns
aHaINTMYECKOM PYHKLMK. Hyan
aHanuTM4eckon dyHKUMK. MoHATUE paaa
JNlopaHa. ObnacTb cxogmMmocTu paga JlopaHa.
PasnoxeHune aHanntTMyeckon GyHKLUM B pas,
JNopaHa. Knaccndmrauma n3onmpoBaHHbIX
0CODObIX TOYEK aHANIMTUYECKOM GYHKLMN.
Teopembl 0 NpefebHbIX 3HAYEHUAX
aHANUTUYECKNX PYHKLMI B yCTPAHUMOM
0coboi TOUKe 1 B MOAOCE M —T0 NOPAAKA.
Teopema CoxaTckoro —Betiepwtpacca. Hyam
aHanuTM4eckon GyHKumn. Teopema
€IMHCTBEHHOCTU. PasnoxeHne dyHKLMUM B
pag /lopaHa.

M30n1poBaHHble 0cobble TOUKM.

2.7  KoHdbopmHble https://edu.vsu.ru/course/view.php?id=7377
oTobpaskeHus.
[OpobHonnHelHas
byHKUMA

MoHATME KOHOOPMHOTO OTOBPAXKEHMA.
MpocTeiwme Nnpumepbl KOHPOPMHOTO
oTobpakeHnsa. OCHOBHbIE MPUHLMMbI
KoHbopMHOro otobparkeHus. CBoCcTBa
LPOBHO-TIMHEeNHOTo OTobpaXkeHus:
KOH(bOPMHOCTb, KPYroBoe CBOMCTBO,
CBOWCTBO cCMMMeETpUN. MpescTaBneHns
OPOBHO-NMHENHON QYHKLMM KaK
COBOKYMHOCTM NPOCTENLINX OTOBPArKeHWA.
Ycn0BuMs 04HO3HAYHO onpeaenstoLLme
OPOBHO-NMHENHYIO GYHKLMIO.

n/n CopepyaHue pasaena AUCUMNANHDI
HaumeHoBaHue pasgena Peanusauma pasgena gUCUMnanHbI C NOMOLLbIO

ANCUUNAUHDBI OHNanH-Kypca, IYMK



2.8  BblueTbl K UX NPUMEHEHUNE https://edu.vsu.ru/course/view.php?id=7377

Knaccuoukaums ocobbix Touek
O0ZiHO3Ha4YHOM PyHKUMK. MoBeaeHMe
bYHKLMM B OKPECTHOCTU BECKOHEYHO
yZAaNeHHOW TOYKM. BblYeTbl 1 nx
NPUNOXKEHNA. BbluMcieHne BbIYETOB.
OcHoBHasA Teopema O BblyeTax. BoiumncneHume
onpeneneHHbIX U HeCOHCTBEHHbIX
MHTErpaaoB C MOMOLLbIO Bbl4eToB. MoHATHE
norapudmmyeckoro Bblyeta. MoacyeT Hynewn
aHaAINTMYECKOM PYHKLMN.

13.2. Tembl (pa3aennl) AUCLUNNHDI U BUADbI 3aHATUI

Neo HanmeHoBaHMe Tembl JIeKUMOHHble MpaKTnueckne JNlabopaTtopHble CamocTtoaTenbHan
n/n  (pasgena) 3aHATUA 3aHATUA 3aHATUA paboTa
1 2 4 7

KomnnekcHble yncna u
[EeNCTBMA Hag HUMM

2 2 4 7
DYHKLMM KOMNAEKCHOM
nepemeHHoOM

3 2 4 7
OnddepeHumpoBaHune
OYHKLUMIA KOMMNEKCHOM
nepemeHHoOM

4 2 4 7
SeMeHTapHble
dYHKUMM

5 2 4 7
NHTerpupoBaHue
bYHKLMIA KOMNAEKCHOWM
nepemeHHOM

6 2 4 7
Paabl aHannuTnyeckmx
YHKLUNI

7 2 4 7

KoHdopmHble
oTobpaxkeHus. JpobHo-
NNHEenHas GyHKLmMA

BblyeTbl u nx
npumMeHeHune

Bcero

13

13

13

13

13

13

13

17



16 34 0 58 108

14. MeTogunueckue ykaszaHua ana obyuyalowmxca no 0CBOEHUIO AUCLUMANHDBITIPU M3yYeHUN ANCLUNAUHDI
peKkomeHayeTcs UCNo/b30BaTb C/ieaytolme cpeacTsa:

- PEKOMEHAYEMYIO OCHOBHYIO U LOMNONHUTENbHYIO INTEPATYPY;

- MeToAMYEeCKMe yKasaHua 1 nocobums;

- KOHTPO/IbHbIE 3aJaHK1A A7 3aKpenIeHns TeopeTMYeckoro matep1ana;

- 3/1IEKTPOHHbIE BEPCUN YUEBHUKOB U METOAMYECKMX YKa3aHUI A1A BbINONHEHUA NPaKTUYECKMX paborT.

dopma opraHM3aLmMM CaMOCTOATEIbHOM PaboTbl: NOArOTOBKA K ayAUTOPHbIM 3aHATUAM; BbINOJHEHME AOMALLIHUX
3a7aHWIA; BbINMONHEHME KOHTPO/IbHbIX paboT

15. MMepevyeHb OCHOBHOW M A,OMNO/NIHUTENIbHOW INTEPATYPbI, PECYPCOB UHTEPHET, HEO6X0AUMbIXANA OCBOEHUSA

AUCLUNIUHDI

No NcTouHmK

n/n

1
bydaes, B. . Mamemamudyeckuli aHaAu3. @yHKUUU HECKObKUX repemeHHbIX [SnekmpoHHbIl pecypc] /
bydaes B. []., AkybcoH M. A. — 1-e u3d. — CaHkm-llemepbype : J/laHb, 2017 .— 456 c.—
<URL:https.//e.lanbook.com/book/96244>.

2

KpynuH, B. . Boicwaa mamemamuka. Teopus pyHKUUU KOMIIeKCHO20 nepemeHHo20.

OnepayuoHHoe ucqucneHue. COopHUK 3a0a4 ¢ peweHUAMU [dneKkmpoHHbIl pecypc]: yuebHoe nocobue / B.T.
KpynuH, A.J1. lMasnos, /1.T. [Monos - M. : U30amenscKuli dom M3, 2017.— 332 c.—
<URL:http://www.studentlibrary.ru/book/ISBN9785383012376.html>.

6) ponoNHUTeNbHAA NUTepaTypa:

McTouHMK
No
n/n
1 o o
Bonkosbickui, J1. . COOpHMK 3a4a4 No Teopun GYHKLMIA KOMNAEKCHOTO NEePEMEHHOrO :
y4yebHoe nocobue gna ctya. sy3os / /1. . Boskosbickuia, . J1. JlyHu, U. . ApamaHosuy. — M3a,.
4-e, nepepab. — M. : dusmatnut, 2004 .— 312 c.
2 y . . o
Kypc Bbicluei matematnku. Teopus GyHKLMIN KOMNAEKCHOW nepemeHHoi: yuebHoe nocobue / nog pea. W.
M. MNeTpywKo .— MockBa : JlaHb, 2010 .— 368 c.
3
JlyHu, T. /1. YHKLUMM KOMMONEKCHOTO NepemeHHOoro: y4ebHuk ans sy3os / . J1. JlyHu, /1. 3. dabcronsl,. - M. :
Hayka, 2002. — 296 c.
4

CBelWHUKOB, A. . Teopusi GYHKLUMUIM KOMMNIEKCHOW NepemMeHHOM : y4ebHUK ans ctya. ¢us. cneumanbHoOCTeN
1 cneumanbHocTy "MpuknagHaa matematmka" / A. I. CeelHuKos, A. H. TuxoHos ; Mock. roc. yH-T um. M.B.
NomoHocoBa .— N3a. 6-e, ctep. — M. : duamatant, 2004.— 335 c.

B) MHPOPMaLMOHHbIE 3/1eKTPOHHO-06pa3oBaTesIbHble Pecypcbl:



Ne n/n NCTOYHUK

1 www.lib.vsu.ru —3HB Bry

Ne n/n NCTOYHUK

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

3 3BC «/laHb» https://e.lanbook.com/

4 «YHuBepcuTeTckan 6ubnnoteka online» https://biblioclub.ru/
5 «KoHcynbTaHT cTyaeHTta» http://www.studmedlib.ru/

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

16. MepeueHb yue6HO-meTOAMUYECKOro obecneyeHna gNA camocToATeIbHOM PaboTbl

Ne n/n NCTOYHMK

17. O6pasoBaTenbHble TEXHONOMMU, UCMONb3yemMble NPU peannsaumm yuebHoM ANCLUNAUHDI,BKAOUYanA
OUCTaHUMOHHbIe obpasoBartesibHble TexHonoruu (AO0T), aneKTpoHHoe obyuyeHue (90), cmewaHHoe obyyeHue):

Mpw NpoBeAeHUMN 3aHATUM B AUCTAHLMOHHOM peXKMMe 06y4eHUA UCMO/b3YIOTCA TEXHUYECKNE U MHDOPMALIMOHHbIE
pecypcbl Obpa3oBaTesibHOro nopTana "INeKTPOHHbIN YHUBepcuteT By

(https://edu.vsu.ru), 6asmpytoLieroca Ha cucteme AMCTaHUMOHHOro obyyeHuns Moodle, passepHyToli B yHUBEpCUTETE,
a TaKKe gpyrue AocTyrnHble pecypcbl ceTn VHTepHeT.

18. MaTepMaanO-TEXHM‘IECKOE obecneueHue AUCUUN/INHDI:

JleKuMoHHaA ayanTopua, oCHalleHHanA Myl'leMMEAVIl\;IHbIM NPOEKTOPOM, cneunann3nmpoBaHHasa mebenb: A0CKa
MenoBaAa Ui mapKkepHaa 1 wT., cToNbI, CTynbA B HEO6XO,£I,VIMOM Ko/sinm4yecTtsee.

OC Windows v.7, 8, 10, Habop yTuauT (apxmsaTopbl, danin-meHeaskepsi), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeacTBa ANA NPOoBeAeHUA TEKYLLEH U NPOMEXKYTOUHOM aTTecTauuii

MopsAA0K OLEHKN OCBOEHMA 0byUatoLLMMMC y4e6HOro maTepuana onpeaenseTca CoaepskaHuem cneayoLmx
pasaenoB AUCUMMNANHBI:

Ne Paszenbl AMcuMnanHbl (Moayn) Koz Koz

n/n KOomneTeHumu MHAMKaTOpa OueHodHble
cpeAacTea Ans
TeKyLemn
aTTecTaumm

Ne Pasgenbl aucumnanHbl (Moaynm) Koz Kog,

n/m KOomneTeHumu MHAMKaTOpa OueHodHble
cpeAacTea Ans
TeKyLen

aTTectaummn



1 OlMK-3 OMK-3.5 NMUCbMEHHbIM

onpoc
Pasgensbl 1-8. KomnsieKcHble yncna 1 gencremns

HazZ HUMU. DYHKLMN KOMNIEKCHOM
nepemeHHon. AuddepeHumpoBaHmne GyHKUUM
KOMMJ/IEKCHOM NepemMeHHOoM.

dnemeHTapHble GyHKUUN.

NHTerpuposaHme GyHKLUA KOMMNIEKCHOM
nepemeHHomn. Paapl aHaAnTUYecKnx GyHKUUNA.
KoHpopmHble oTobpaskeHus. JpobHo-
NMHenHaa GyHKLUMA. BblueTbl 1 X NpUMeHeHUe

MpomerKyTouYHas aTTecTauma
dopma KOHTPONA - 3a4eT C OLLEeHKOM
OueHOYHble cpeacTBa AN MPOMENKYTOYHOM aTTecTaumm

Komnnekt KM

[Nna oueHnBaHMA pe3ynbTaToB 06yYeHMa Ha 3a4eTe UCMO/b3YIOTCA CneaytoLime nokasaTeu:

1) 3HaHMEe OCHOBHbIX MOHATUI TEOPUMN DYHKLMI KOMMJIEKCHOTO NePeMeHHOro U MeTO0B TEOPUUDYHKLMIA
KOMMMJ/IEKCHOTO NEePeMEHHOr0, KOTOPbIE UCMOb3YIOTCA AN NOCTPOEHWUA MOAENeN U KOHCTPYMPOBaHNA aiTOPUTMOB
pelleHMs NPaKTUYeCcKUxX 3a4ay;

2) 3HaHWe NOCTAHOBKM KNAaCCUYECKUX 3a4aY;

3) 3HaHKWe meToa0B GOPMYIUPOBKM U A0KA3aTE/NbCTBA MAaTEMATUUYECKUX YTBEPHKAEHWUI;

4) ymeHve NpuMeHATb MeToabl Teopur GYHKUMIA KOMMIEKCHOTO NepeMeHHOro 41 peleHus
3agaunpodeccmoHanbHON AeaTenbHOCTH;

5) ymeHne NpumeHATb annapart Teopmm GYHKLMI KOMMNJIEKCHOMO NepeMeHHOoro A9 A0Ka3aTe IbCTBAYyTBEPIKAEHWI 1
Teopem;
6) BnageHne HaBblKamu KBanndMLMPOBaHHOrO BbIBOpa M aAanTaL MK CyLLECTBYIOLWMX METOA0B ANA PelleHun

NPaKTU4YeCKnX 3agay peleHna passInvyHbIX 3a4au;

7) BnafeHue HaBblKamMK UCMO/Ib30BaHNA METOLOB PeLLeHMs KNacCUYecKmx 3a4a4 Teopum GYHKLMIMKOMNIEKCHOro
nepeMeHHOro A/ pelleHus PasMYHbIX eCTeCTBEHHOHAYYHbIX 3a4au.

[na oueHnBaHuA pe3ynbTaTtoB 06yquvm Ha 3a4eTe UCNoNb3yeTca 4-6annbHas WKana:

«OTZINYHO», «KXOPOLO», KyO40B/IETBOPUTENIBHO», KHEYA0B/1€ETBOPUTE/TIBHO».

YpoBeHb chOPMUPOBAHHOCTH

. KomneTeHuui
KpuTepun oLeHMBaHMA KOMMETEHLMI LIkana oueHoK

MonHoe cooTBeTCTBME OTBETa 0BYYAIOLLErocs BCEM NepeyncIeHHbIM Kputepuam. Obyyatowmiica
[L@MOHCTPUPYET BbICOKMI YPOBEHb BIIAZIEHUA MATEPUAIOM, OPUEHTUPYETCA B MPeAMETHOM 061aCTh, BEPHO OTBEYAET Ha MoBbILEHHbI YpoBEHb OTn4HO
BCE JONONHUTE/NbHbBIE BOMPOCHI.

OTBeT Ha KOHTDOﬂbHO-VBMepVITeﬂthIVI maTtepuan He COOTBETCTBYET O4HOMY WU ABYM U3
nepevyncneHHbIx noxaaaTeneﬁ, HO OGVHEIOLI.I,VIVICFI AaeT npasuibHble OTBETbI HA AONO/HUTEIbHbIE BOMPOChHI. ba3oBblIi YpPOBEHb XODOUJO
,D,DI'IVCKBIOTCﬂ ownbKu npu BocrnpousseaeHnun 4actn TeopeTUHecKux NONOXKEHUIA.

OTBET Ha KOHTPO/IbHO-U3MEPUTE/IbHBI MaTepuan He COOTBETCTBYET Nt0BbLIM TPEM U3 NEPEYUCIEHHDBIX NOKa3aTenen,
06yyaloLWMiicA AaeT HeroJsIHble OTBETbI Ha OMO/HUTENbHbIE BOMPOCHI. CHOpMMUPOBaHHbIE



3HaHWA OCHOBHbIX HOHﬂTMﬁ, onpe,qeneHMFi nTeopem, nsy4aemblix B Kypce, He Bcerga nosHoe nx noHMmaHue c nOpOI’OBbIﬁ YpOBEHb yﬂ,DBﬂeTBOpM-TeﬂbHO
3aTpyagHEHUAMU NPU BOCNPOU3BELEHNN.

OTBET Ha KOHTPO/IbHO-U3MEPUTE/IbHBIN MaTepUan He COOTBETCTBYET NtOBLIM YETbIPEM U3
nepeyncieHHbIx nokasarenen. O6y4aloWwmninca eMOHCTPUPYET OTPbIBOYHbIE 3HaHUA (MMBO UX OTCYTCTBUE) OCHOBHbIX - HeypoBnetsopuTeibHO
MOHATUI, ONpeAeneHnit U TeOpem, UCNONb3yeMbIX B Kypce.

20 TunoBsble OLEHOYHbIE CPEACTBA U METOAMUYECKUE MATEePUabl, onpeaensatowme npoueaypbloLeHnBaHUA
20.1 TeKyLwMii KOHTPOJIb yCrIeBaeMoCTH

MepeueHb NPaKTUYECKUX 3a4aHMIA

KoHTponbHas pabora Ne 1

3agaHue 1 (10 6annos). leomeTpryeckas MHTEPNPETALMA KOMMIIEKCHbIX YNCEN.
3apaHue 2 (20 6annos). beckoHeYHo yaaneHHasa TouKa.

3apaxue 3 (20 6annos). Cneactsua 13 popmyabl Kowm.

20.2 [pomexKyTouHana aTrecTaums

Mpumep KOHTPONbHO-U3MEPUTENbHOFO MaTepuana
YTBEPAKOAIO
3aBeayowmi Kapeapoi uMppPOoBbLIX TEXHONOTU
C.4. KypranuH
_ . .2021
HanpasneHue noarotosku / cneunanbHoctb 10.03.01 MHpopmaLumoHHasa be3onacHoCcTb
OucumnnavHa 61.0.18 Teopua GyHKLMIA KOMNAEKCHOTO NepeMeHHOro
®opma obyueHus OuHoe
Bua KOHTpONA 3a4eT ¢ OLeHKOoM
Bug atTectaummn NpomexxyTouHas
KoHTpo/IbHO-M3MepuTenbHbIn matepuan Ne 1
1. Mogaynb 1 aprymeHT KOMMJIEKCHOrO YMCNA, UX TeOMEeTpUYEeCKaa UHTepnpeTauma.
2. NoHATMe paga JlopaHa.

MNpenogasartenb E.A. Cupora

MepeyeHb BOMPOCOB K 3ayery:

OcHoBHble onpezeneHua 1 GakTbl, OTHOCALLMECS K MOHATUIO KOMTIJIEKCHbBIX YMCEN; apudMeTUYecKme 4enNCcTBUA Hag
HUMUW. [eomeTpUYecKan MHTepnpeTauusa KOMMNAEKCHbIX Yucen. Moaynb U apryMeHT KOMMIEKCHOTO YMUCAa, UX
reomeTpuyeckan nHTepnpeTtauma. TpMroHoMeTpryeckas 1 nokasartesibHas GOpPMbl 3aNMCU KOMMJIEKCHbIX YMCEN.
MoHATMA NoC/eA0BaTENbHOCTM KOMIMIEKCHBIX YMCe, Npeaenia NocaeA0BaTeIbHOCTY KOMIMJIEKCHbIX YMCen,
OrpaHMYEeHHOMN, HeOrpaHNYEHHOM, CXoAdALLEecA NOC/eA0BaTE/IbHOCTU KOMMIEKCHbIX Yncen. OCHOBHbIE TEOPEMbI
Teopuu npegenos. Kputepun Kowwn ansa cxogauweinca nocienoBate/ibHOCTU. beCKOHeYHO yaaneHHan TouKa. MNoHaTme
bYHKUMM KOMNIEKCHOMN nepemMeHHON. NoHATUA 04HOCBA3HOM (MHOrOCBA3HOM) 061acT, BHYTPEHHEN (BHELWHEN,



yAaneHHol) Toukn. NMpeaen GyHKLUMMU KOMNIEKCHOM NepeMeHHON. HenpepbiBHOCTb GYHKLMN KOMMIEKCHOM
nepemeHHon. JIMHUM Ha KOMMJIEKCHOM NA0CKOCTU. MNpon3BogHaa GyHKLMM KOMMNEKCHOW NepemeHHON.
FeoMeTpUYECKMIM CMbICT MOAYAA U apryMeHTa Npou3BoAHOM. Ycnosusa Kown-PumaHa auddepeHumpyemocTtu
dyHKUMK. KoHpopMHble oToBpaykeHUs (NepBoro U BTOPOro poaa). AHaAMTUYeCcKne U rapmoHuyeckmne pyHKLmu. Ceasb
MeXAy aHaIMTUYECKUMWN U TaPMOHUYECKMMMN GYHKUMAMU. BoccTaHOBAEHME aHaNUTMYeCKoN QYHKLMM No ee
OeNCTBUTENbHOW AN MHUMOM YacTu. JubdepeHumpoBaHne GyHKLMIN KOMNIEKCHON nepemeHHOoM. ABHble popmyibl
ansa GyHKumin: Exp(z), Sin(z), Cos(z), Ln(z). Anroputm BbluncneHma GyHKUMiA Arcsin(z), Arccos(z), Arctg(z), Arcctg(z).
OTobpaxkeHne NN0CKOCTH, 3aaaHHble dopmynamm f(z)=2%, f(z)=1/z. OnpeseneHns n ceolicTBa MHTErpana no
KOMM/IEKCHOM NepemeHHo. NoHAThe NnepBoo6pa3HON GYHKLMN, KOHTYPA, KOHTYPHOTO MHTerpana.

BbluncneHue. Teopema Kowm ana oaHoOCBA3HOM M MHOrocBa3HoW obnacten. BoiBog, dopmynbl Kowun. MHTerpan Koww.
Cnepcteus us popmynbl Kown. MHTerpansl, 3aBucaALlmMe oT napameTpa. [lokasaTe1bCTBO CyLL,eCTBOBAaHMA MPOU3BOAHbIX
BCEX MOPALKOB Y aHANUTUYECKMX PYHKUMI. Teopema JInyBuans.

Yucnosble pagbl Ha KOMMAEKcHoM 061acTi. CXxoAMMOCTb M abCoNOTHAA CXOAMMOCTb YMCI0BbIX PALOB C
KOMMIEKCHbIMM YneHamu. Cymma paga, octaTok paaa. Paabl dyHKLMA KOMMNEKCHOM nepeMeHHon. Cxoaswmeca u
paBHOMepPHO cxoaAwmecs GyHKUMOHANbHbIe paabl. MpusHaK BeliepwTtpacca. KpuTtepuin Kowwn ans paBHOMepHO
cxopAwmecs GyHKUMOHANbHbIX pAaoB. CBOMCTBA PaBHOMEPHO CXOAALLMXCA pAA0B. Teopema BenepwTpacca.
CTeneHHble paabl U UX CBOMCTBA. Teopema Abens. Paanyc cxoanMmocTu 1 ero BbluncaeHune. JubdepeHumposaHue un
MHTErpMpoBaHMe cTeneHHbIX PAAoB. PasnoxkeHne aHanntuyeckon GyHKLmMM B pag, Teinopa. Teopema Tennopa.
PasnoxeHne dyHKUN B pag Ternopa. E4MHCTBEHHOCTb onpeaeneHna aHannTuyeckom GyHkumm. Hyam
aHanuTU4Yeckon pyHKumu. MoHaTune psaaa SlopaHa. O6nacTb cxoaAnMMocTH paaa JlopaHa. PasnoykeHne aHaIMTUYECKON
byHKUMKM B pag JlopaHa. KnaccudurKauma n3onmpoBaHHbIX 0CODbIX TOYEK aHANUTUYECKON PYHKLMKN. Teopembl O
npeaenbHbIX 3HaYEHUAX aHAIUTUYECKUX QYHKLMUI B YCTPAaHUMOM 0cObOoI TOUKe M B NOoOCe M —To nopaaKka. Teopema
CoxaTcKkoro —BeliepuwTpacca. Hynm aHanntuyeckon GyHKUMK. Teopema eanMHCTBEHHOCTU. PasnorkeHne GyHKLMUN B pAg,
JNopaHa. M3on1poBaHHble 0cObble TOUKM.

MoHATMEe KoHPOPMHOro oTobpaxkeHus. MNpocTeliwme npumepbl KOHGOPMHOFO 0TobparkeHMA. OCHOBHbIE MPUHLMMbI
KoHdopmHOro otobpaxkeHus. CBolcTBa APOOHO-TMHENHOro 0TobpaKkeHuns: KOHGOPMHOCTb, KPYroBoe CBOMCTBO,
CBOMCTBO cMMMeTpuu. MpeacTaBneHma ApoOHO-TMHENHOM GYHKLMM KaK COBOKYMHOCTU MPOCTENLLNX OTOOPArKEHU.
YcnoBusa 04HO3HaAYHO onpeaenstowme ApobHo-MHelHY GyHKUMIO. Knaccudumkaumsa ocobbix TOYEK OAHO3HAYHOMN
dyHKUmMK. MNoseaeHne GYHKUUN B OKPECTHOCTU HECKOHEYHO YAA/IEHHOM TOUYKN. BbIYETbI M UX MPUIONKEHUS.
BbluncneHue BblyeToB. OCHOBHAA TEOpPeMa O BblYeTax. BbluncneHne onpeaeneHHbIX U HeCOBCTBEHHbIX MHTErpasnos C
NMOMOLLbIO BblYETOB. [OHATUE Norapndmmnyeckoro BblyeTa. MNoacyeT Hyiel aHaNUTUYECKON QYHKLMK.



MpuBeagHHbIe HUXKE 3a4aHNA PEeKOMEeHAYeTCA UCMO0/1b30BaTb NPU NPOBeAEeHUN ANarHOCTUYECKMX PaboT A4NA OLEHKKU
OCTaTOUYHbIX 3HAHWUI N0 AUCUUNANHE

POC_10.03.01 MHdbopmaLuoOHHaAA 6e30NacHOCTb

top/MNo ymonyaxnuro ana POC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OlK-2

top/MNo ymonyauuro ana ®OC_10.03.01 UHdopmaumnoHHan
6e3onacHocTb/OlMNK-2/Teopusa PyHKLMN KOMMNEKCHOro NnepeMeHHOoro

top/MNo ymonyanuro ana POC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OlNK-2/Teopnsa pyHKLUNA KOMMIEKCHOro
nepemeHHoro/Teopua PyHKLMNA KOMMNIIEKCHOIO NepeMeHHOro_TecToBble
3agaHuA

Bbi6epute psaa Tennopa, COOTBETCTBYHOLWUA (DYyHKLUN

BbibepuTe pag Teinopa, cootsercrayowmin yHKumm SSF(x)=\sin{(2x)}SS. MC
Bann no ymonuanwuio:| 1

CnyuaitHbin nopsigok oteetos| [la

HymepoBaTtb BapuaHTbl oTBeTOB?| 0

WTpadp 3a kaxayro HenpaBuUnbHYO NonbITKy:| 33.3

ID-HOMep:
# OTBeTbI OT3bIB OueHka
A $$2x-\frac{8x"3}{3!}+\frac{32x"5}{5!'}- 100
\frac{128x~7}{7!}+...$%
B. $$2x-\frac{2x"3}{3!'}+\frac{2x"5}{5!}- 0
\frac{2x"~7}{7!'}+...$$
C. $$2x-\frac{4x"3}{3!'}+\frac{8x"5}{5!}- 0

\frac{16x~7}{7!}+...$%

$$\frac{x}{2}-\frac{x"~3}{8 \cdot
D. 31} +\frac{x~5}{32 \cdot 5!}- 0
\frac{x~7}{128 \cdot 7!} +...$$

O6wWuMiI OT3bIB K BONpPOCY:

[Ons no6oro npaBUIILHOrO oTBeTa: Baw oTBeT BEpHbINA.

[nsa no6oro HenpaBUIbHOro oTBeTa: Bal oTBET HEMPABUJIbHbIMN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUJiIbHbIX OTBETOB

(Mopackaska 1): Het
Ypanutb HeKoppeKkTHble oTBeThl (lToackaska HeT
1):

Teru:

lMossonssem ebibupamb 0OUH UMU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3adaHHo20 CriUcCKa.
(MC/MA)




Bbi6epuTte chopmyny ansa AnvMHbl KPMBOW, 3afaHHON dopmMynoun

BbibepuTe hopmyny ona oanHbl Kpuown, 3agaHHon gopmynon $$y=Ff(x)$$, $$x\in [a, b]$$. MC
Bann no ymonuanumio:| 1
Cny4aiHbIv nopsagok oTeetoB| [1a
HymepoBaTtb BapuaHThbl otBeToB?| 0
LWTpad 3a kaxkayro HenpaBuUNbHYIO NoNbITKY:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A $$\ell = \int \limits_{a}~{b} |f'(x)|dx$$ 0
B. $$\ell =\int \limits_{a}"~{b} 100
\sqrt{1+(f'(x))~2}dx$$
C. $$\ell =\int\limits_{a}~{b} 0
\sqrt{1+]f'(x)|}dx$$
D. $$\ell =\int\limits_{a}~{b} 0
\sqrt{(f(x)) *2+(f'(x)) ~2}dx$$
O6wWwunn oT3bIB K BONpOCY:
Onsa no6oro npaBuNbLHOro oTBeTa: Balu oTBET BEPHbIN.
Ons no6oro HenpaBUNbLHOro OTBeTa: Bal oTBET HEMPABU/bHbIN.
Moacka3ska 1:
Moka3aTb KONMM4YEeCTBO NPaBUNbHbIX Het
otBeToB ([Moacka3ska 1):
YaanuTb HeKOPpPeKTHbIe OTBETbI Het
(Mopckaska 1):
Teru:
lMossonssem ebibupams 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3adaHHo20 CriucKa.
(MC/MA)
HanguTte nnowaab hurypbl, orpaHU4eHHON FIMHUAMMU
Hangute nnowanb uUrypsl, orpaHM4eHHON TNHUAMN MC
S$y=x"2$$, $$y=x+2$5.
Bann no ymonuaHuio:| 1
CnyvaiHbIi nopsaok oteeToB| [1a
HymepoBaTtb BapuaHThbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBuNbHYO NonbITKy:| 33.3
ID-HOMep:
# | OTBeTHI | OT3bIB OueHKa




HananTe nnowaab GUrypsl, orpaHN4eHHON TUHUAMU

MC
$$Y=x"2$8, $Sy=x+25$.
Bann no ymon4anuio:| 1
Cnyu4aitHbIv nopsigok oTeeToB|[1a
HymepoBaTtb BapuaHTbl otBeToB?|0
LWTpad 3a kaxkayro HenpaBuUNbHYIO NonbITKY:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. 3 0
B. 3.5 0
C. 4.5 100
D. 5 0
O6LwWunI O0T3bIB K BONpPOCY:
Onsa no6oro npaBuNbLHOro oTeeTa: Balu oTBET BEPHbIN.
[na no6oro HenpaBuUnbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
MNopackaska 1:
MokasaTb KoNMYecTBO NPaBUNbHbIX H
er
otBeToB ([Moackaska 1):
YAanuTb HEKOpPpPeKTHble OTBEeTbI H
er
(Moackaska 1):
Tern:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0mMmeemoes U3 3adaHHO20 CrUCKa.
(MC/MA)
Pa3noxute MHorousneH
Pasnoskunte mHorouneH SSP(z)=z74+4SS Ha MHENHbIE MHOXUTENN. MC
Bann no ymonuanuio:| 1
CnyyvanHbIi nopsgok otBeToB| [1a
HymepoBaTtb BapuaHTbl otBeToB?| 0
LWTpad 3a kaxkayro HenpaBubHY NonbITKy:| 33.3
ID-HOMep:
# | OTBeThbI | OT3biB OueHka




Pasnoxunte mHorouneH $SP(z)=z24+4SS Ha NMHEeNHble MHOXUTENN. MC
Bann no ymonuanuio:| 1
CnyuJaliHbI nopsgok oteetos| [la
HymepoBaTtb BapuaHTbl oTBeToB?|0
LWrpad 3a kaxpyro HenpaBunbHyto nonbITKy:( 33.3
ID-HOMep:
# OTBeThbI OT13bIB OueHka
A. $$(z-1-1)(z-1+i) (z+1-i) (z+1+i)$$ 100
B. $$(z-1)(z+1)(z-1)(z+1)$$ 0
C. $$(z-2)(z+2)(z-2i)(z+2i)$$ 0
D. $$(2°2-2242)(2°2422+2)$$ 0
O6wWwmn oT3bIB K BONpPOCY:
Ons no6oro npaBuNbLHOro oTBeTa: Bal oTBET BEPHbIN.
[nsa no6oro HenpaBWUNbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
Moackaska 1:
MokasaTb KONM4YEeCTBO NpPaBUNbHbIX H
. eT
otBeToB ([Moacka3ka 1):
YaanuTb HeKOPPEKTHbIe OTBEThI H
h eT
(Moackaska 1):
Tern:
lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasusibHbIX 0meemos U3 3a0aHH020 CriUCKa.
(MC/MA)
Ykaxurte BepHoe 3Ha4YeHune HeonpeanerieHHOro nHTerparna
YKaXXuTe BepHoe 3HavyeHme HeonpegeneHHoro nHterpana $$\int x \cos{(x~2)} dx$s$. MmC
Bann no ymonuaHnuio:| 1
CnyyvanHbIi nopsgok otBeToB| [1a
HymepoBaTtb BapuaHThbl otBeToB?| 0
LTpad 3a kaxpyro HenpaBUIbHYIO NonbITKy:( 33.3
ID-HOMep:
# OTBeThbI OT13bIB OueHka
A | $8\sin{x}+C$$ 0
B. $$\cos{(x~3)}+C3$$ 0
C. $$0.5 \sin{x}+C$$ 0
D. $$0.5 \sin{(x"2)}+C$$ 100

O6wWwui O0T3bIB K BONpPOCY:

[ns noboro npaBuNbHOro oTeeTa: Balw oTBET BEPHbIN.

[lna no6oro HenpaBUNbLHOro oTBeTa: |Ball OTBET HEMPABU/bHbIN.

Mopackaska 1:

MokasaTb KONM4ecTBoO npaBUNbHbIX

otBeToB ([Moackaska 1): Het

YAanuTb HeKOPPeKTHbIe OTBEThI

(Mopckaska 1): Her

Teru:

lMossonssem ebibupames 0OUH UMU HECKOMIBLKO MpasusibHbIX 0meemos U3 3adaHHo20 CriUCKa.

(MC/IMA)




top/Mo ymonuyanuto ana POC_10.03.01 UHcpopmaumoHHan
6e3onacHocTb/OlNK-2/Teopua pyHKLMN KOMMNNEKCHOIro

nepemeHHoro/Teopus pyHKLUIA KOMMNIIEKCHOro NepeMeHHOro_3afaHus ¢

KOPOTKMM OTBETOM

kopoTkumn_1
Bbl4ncnuTe onpenesieHHbI UHTerpan SA
$$\int \limits {0}~ {1} \sin™2{(\pi x)} dx.$$
Bann no ymonuaHwuto:| 2
UyBcTBUTENLHOCTL K peructpy:| HeT
LWrpad 3a kaxayro HenpaBuUnbHyo nonbITky:( 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
0.5 100
0,5 100
1/2 100
O6LwWMI O0T3bIB K BONpPOCY:
MNoackaska 1:
Teru:
Bam Heobxo0umo ykaszamb xomsi 6b1 00UH 803MOXHbILU omeem. [lycmbie omeemeb! He
6ydym ucrionnib3oeambcs. CuM80I1 «*» MOXHO UCMOo/Ib308amb 8 Kadecmeae wabrioHa,
coomeemcmeytouiezo mtobeim cumeonam. Nepabiti nodxodsawuti omeem 6ydem
ucrionib3ogambcs 0515 orpedesieHuUss OUEHKU U om3blea.
KOPOTKUM_2
BblyncnuTe 3HaveHune $$|z|"~2%$, roe SA
$$z=\frac{(1-i)(34+2i)} {2+i}.$$
Bann no ymonuaHwuto:| 2
YyBcTBUTENLHOCTL K peructpy:| HeT
LTpad 3a kaxpyro HenpaBUIbHYO NonbITKy:( 33.3
ID-HOMep:
OTBeThI OT3bIB OueHka
5.2 100
5,2 100
26/5 100

O6LwWuni O0T3bIB K BOMPOCY:

Mopackaska 1:

Teru:

Bam Heobxo0umo ykasampb xomsi 6b1 0OUH 803MOXHbIU omeem. [lycmble omeemsl He
6ydym ucrnonb3oeambcs. CUMBOI «*» MOXHO UCMO/Ib308amb 8 Kayecmee wabrioHa,
coomeemcmaeytouje2o mobbim cumeonam. Nepebili nodxodswult omeem 6ydem
ucronib3o8amacs 0151 onpedesieHusi OUyeHKU U 0ma3blaea.




top/NMo ymonuyanuto ana POC_10.03.01 UncpopmaumoHHan
6e3onacHocTb/OlNK-2/Teopua pyHKLMN KOMMNNEKCHOIro
nepemeHHoro/Teopusa PyHKLMA KOMNIIEKCHOro NepeMeHHOro_3afaHus ¢
pa3BepHyTbIM OTBETOM

pa3BepHyTbIn_1

TpuroHoMeTpuyeckasa n 3KCNoHeHUMasbHasa (hopMa KOMIMJIEKCHOro Y1cia, popmMyna ES
MyaBpa, hopmyna dnnepa.

Bann no ymonyanwuio:| 3

HTML-

dopmar oTBeTa:
penakTop

TpeGoBaTb TekcT:| HeT

Pasmep nons:| 15

PaspewunTsb BrnoxeHus:| 1

Tpebyemoe uncno Bnoxenmit:| 0

Pa3spelueHHble TUnbl hannos:

ID-HOMep:

La6noH oTBeTa MUHdopmauusa ana oueHMBaKOLWKNX

O6wWwun oT3bIB K BONpOCY:

Teru:

Honyckaem e omeeme 3azgpy3ums ¢halin u/unu eeecmu mekcm. Omeem Q0/mKeH
b6bImb oueHeH rpernodasamerniem 8pPy4HYIO.

OLI,eHKa 3HaHVIl‘/'I, yMEHMVI M HaBblKOB, XapaKTepun3ytowiana aTanbl d)OpMVIpOBaHVIﬂ KOMI'IeTeHLI,VIVI B pamMKax nsy4yeHuAa
ANCUUNNNHDBI OCyLEeCTBNAETCA B Xo4e TEKyLLI,EVi n ﬂpOME)'KYTOLIHOlZ aWECTaHMﬁ.

TeKyLan aTTecTauma NPOBOAUTCS B COOTBETCTBUMU C [0NI0XKEHMEM O TEKYLLEN aTTecTalMmn 0byyatoWwmxcs no
nporpammam BbicLLIEro 06pa3oBaHMA BOpOHEKCKOro rocyapCcTBEHHOIO yHMBEpPCUTETA. TeKyLLas aTTecTaums
nposoanTcA B GOpmax: NMMCbMEHHOIO ONpPOca M KOHTPO/IbHbIX PaboT. KpuTepum oueHMBaHMA NpUBEAEHDI BblLLE.

MpomerKyTo4YHas aTTecTaums NPOBOANUTCA B COOTBETCTBUM C M0/I0XKEHMEM O MPOMEKYTOYHOM aTTeCTaLUn
obyuatoLLmMxca No nporpaMmam BbICLLEro 06pa3oBaHKA, a TaKKe B COOTBETCTBUM ¢ [oioKeHnem o banaibHo-
PENTUHIOBOM CUCTEME KOHTPO/IA 3HAHWUIM Ha daKybTeTe KOMMbIOTEPHbIX HayK BIY.

KOHTpOl’IbHO-MSMEpMTEﬂbeIe mMaTepunanbl ﬂpOME)KYTO‘-IHOVI aTTeCtaunn BKAKOYaKOT B cebs TeopeTnyecKkmne Bonpochl,
no3sosiAWwmMe OUEeHNUTb YPOBEHDL NONTYYEHHDbIX 3HaHUN.

I"Ipm OoueHMBaHUN NCNONb3YHKTCA KavyeCTBEHHbIE WKa/bl OLLEeHOK. KpVITepVIVI OoueHMBaHUA NpuBeaeHbl Bbllle.



