MuHob6pHayKku Poccum

®EOEPANNBHOE TOCYAAPCTBEHHOE BIOAXETHOE OBPA30OBATE/IbHOE YYPEXXAEHUE

BbICLLETO ObPA30OBAHUA
«BOPOHEXCKWUI rOCYOAPCTBEHHbBIA YHUBEPCUTET»
(®re0y BO «BrY»)

-

PABOYAA MPOrPAMMA YYEBHOW AUCLUN/IUHDI

51.0.18 Teopuna GYHKLMA KOMOAEKCHOIO NEPEMEHHOrO

1. Koa 1 HaMmeHOBaHMWe HanpaBaAeHUA NOAroTOBKU/cneLmanbHoOCTU:
10.03.01 MHPopmaLmoHHan 6e3onacHOCTb

2. Mpoodunb nogrotoBKu/cneymanmsaumsa;

Be3onacHOCTb KOMMbIOTEPHbIX CUCTEM

3. KBanudwukauma (cteneHb) BbINyCKHUKA:

bakanaspuat

4. ®opma obyuyeHus:

OuHaA

5. Kadeppa, oTBeuatow,an 3a peanmsaumio 4UCLUUMNIUHDI:

Kadenpa undpoBbix TEXHONOTMN

6. CoctaButenn Nnporpammbi:

Cupota EkaTepuHa AnekcaHApOBHa, KaHAMAAT GU3MKO-MaTEMATUYECKUX HaYK, JOLEHT
7. PekomeHpgoBaHa: npotokon HMC ®KH Ne 5 ot 05.03.2024

8. YuebHbiii roa: 2024-2025 Cemectp(bi): 2

YTBEPXOAIO

3aBeaytownii Kapegpoi
UMPPOBBIX TEXHOIOTUI
Kypranun C. [.
05.03.2024 .



9.Lllenn n 3apaum yuebHOIn ANCLMNANHDI:

Llesiblo Kypca ABAAETCA U3yYeHMe OCHOB TeOPUM GYHKLMIA KOMMIEKCHOTO NepemMeHHOro.
OCHOBHbIMM 3a4,a4aMu Kypca ABNAIOTCA:

- 3HAKOMCTBO C KOMMEKCHbIMM YNCAaMM U OCHOBHbBIMM OMepaLmMamMm Hag HUMK;

- OCBOEHME NOHATUA GYHKLMN KOMMJIEKCHOM NepeMEHHOM, a TaKKe NOHATUA 04HOCBA3HON
(MHorocsasHol) 061acTu, BHYTPEHHeN (BHELLHEN, yAaeHHOM) TOYKY;

-0CBOEHME onepaunin anddepeHUNPOBAHUA U MHTErpUPOBaHUA GYHKLIMM KOMMNAEKCHOTO NepemMeHHoro; -
3HAKOMCTBO C MOHATMEM BbIYETOB.
10. Mecto yuyebHoIi gucumnaunHbl B cTpyKType OOM:

Teopua GyHKLUMIA KOMNeKCHoro nepemeHHoro (TOKM) BXoanT B UMKA NpodeccMoHabHbIX AUCUMUMIANH B 6Ha30BOM
yacTu 610Ka b1. [1ns ycnewHoro usydeHns AaHHoro Kypca Heobxoanmbl 3HaHWA U YMEHUS, NPUOBPETEHHbIE B
pe3y/ibTaTe OCBOEHMSA LKOMbHOIO Kypca MaTemMaTUKK.

TOKM oTHOCKTCA K Yuncny GyHOAMEHTaIbHbIX PA3Ae/IoB COBPEMEHHOM MaTeMaTUKK. 3HaHue ocHoB TOKI asnaetca
Ba)XHOW coCTaBnAtoLLen obLeli MaTeMaTUYeCcKOW Ky/bTypbl BbIMYCKHUKA.

11. NMnaHupyemble pe3ynbTaTbl 06yueHUa nNo gucumnanHe/moaynio (3HaHUA, yMeHUA, HaBbIKK),COOTHECEHHbIE C
NAaHUPYEMbIMU pe3ybTaTaMu 0CBOeHUA 06pa3oBaTeibHOM Nporpammbl (KOMNETEHLUAMM BbiMYCKHUKOB) U
MHAWKATOPAMM UX AOCTUXKEHUA:

Kog v Ha3BaHWe KomneTeHumn 3HaHWA, YMEHUA, HAaBbIKK

Kog, 1 Ha3BaHWe MHAMKaTOpa

KoMneTeHLMM

OTlK-3 CnocobeH ncnonbsosaTb OrK-3.5 3HaeT 0CHOBHble

HeobxoAnMble MaTemaThYecKne MeToapl 3aa4n Teopun GyHKLMIA 3HAET OCHOBHbIE 33/1a4n TEOPUK
ANA peleHna 3aga4 npodheccnoHanbHoM KOMMEKCHOro nepemeHHoro; $YHKLMIA KOMMNIEKCHOTO
feATeNbHoCTY; nepemeHHOro 1 OCHOBHbIe

mMeToabl UX pelleHunA

12. O6bem AUCUUNAMHDBI B 3a4eTHbIX eauHuuax/uac: 2/72
dopma NpomeKyToUHOM aTTecTauum:
3ay4eT C oLEeHKOoMn

13. TpyaoemKocTb No BUAaAMm ydebHo paboTbl

Bug yuebHol paboTbl Cemectp 2 Bcero
AyanTOpHbIE 3aHATUA 50 50

J1IeKUMOHHbIe 3aHATUA 16 16

MpaKTnyeckune 3aHATUA 34 34

JNabopaTtopHble 3aHATUA 0
CamocToaTenbHas paboTta 22 22

KypcoBas paboTa 0
MNpomexKyTouyHanA aTTecTauma 0

Yacbl Ha KOHTPOb

Bcero 72 72
13.1. CopepKaHue AUCLUUNIUHDI



1/ HaumeHosaHue pasgena

LUCUMNANHBI

1 JIeKUMOHHble 3aHATUA

1/ HaumeHosaHue pasgena

ANCUMNANHBI

1.1 KomnnekcHble yncna u
LEeNcTBMA Hag HUMKU

1.2 PyHKUMM KOMMNEKCHOW
nepemeHHoM

1.3  [AnddepeHumposaHme
YHKUMIA KOMMNEKCHOM
nepemeHHoM

CopeprkaHue pasaena gUCLUNANHDI

CoaeprkaHue pasaena UCLUNANHDI

OcHoBHble onpegeneHusa n GaKTbl,
OTHOCALLMECA K MOHATUIO KOMMIEKCHbIX
yncen; apudmeTmyeckume AencTBna Hag,
HUMK. [eomeTpuyeckasa MHTepnpeTauma
KOMMJIEKCHbIX Yyncen. Moaynb n aprymeHT
KOMMJIEKCHOTO YMUCN1a, UX FeOMeTpuyecKasn
MHTepnpeTauua. TpUroHoMeTpuyeckas u
nokasaTe/sibHas GopMbl 3aMUCU KOMMNEKCHbIX
yncen. MoHATUA NocnepoBaTENIbHOCTH
KOMMNJIEKCHbIX Yucen, npeaena
nocsien0BaTeIbHOCTU KOMMIEKCHbIX
yucen, orpaHNYeHHOM, HeOrPaHUYEHHOW,
cxoaAweinca nocnenoBaTesIbHOCTU
KOMMNEKCHbIX Yncen. OCHOBHble Teopembl
Teopuu npeaenos. Kputepum Kowwn ana
cxoaAwencs nocnesoBaTeIbHOCTY.
bBeckoHeuyHO yaaneHHas ToYKa.

MoHATUE PYHKLMM KOMMIEKCHOW
nepemeHHon. MoHATUA OAHOCBA3HOM
(MHOrocBasHol) 061acTu, BHYTPEHHEN
(BHewWHel, yaaneHHon) Touku. Mpeaen
DYHKLMM KOMMNEKCHOW NepemeHHOMN.
HenpepblBHOCTb GYHKLMN KOMMNEKCHOWM
nepemeHHon. JIMHUM Ha KOMMIEKCHOM
NNIOCKOCTU.

MponssoaHaa GyHKLUN KOMNIEKCHOM
nepemeHHon. leomeTpuyecKnin cMmbicn
MOAY/NA U aprymeHTa NPOM3BOAHOW. YcioBuA
Kowwn-PumaHa anddepeHumnpyemoctu
dYHKUMKN. KoHPOopMHbIe oTobparkeHua
(nepsoro 1 BTOporo poaa). AHanuTU4eckue un
rapmoHuyeckme dyHKkUmun. Ceasb mexay
QHAUTUYECKUMU Y TaPMOHUYECKUMU
dyHKUMaMK. BocctaHoBneHMe
aHaNUTUYECKOM GYHKLMK MNo ee
OEeACTBUTENbHOM UAN MHUMOW YacTu.
OnoddepeHumpoBaHue dyHKLMIA
KOMMN/IEKCHOW NepeMeHHOM.

Peanusaumsa pasgena AUCUMNINHBI C MOMOLLbIO
OHNalH-kypca, JYMK

Peanusaumsa pasgena AUCUMNANHBI C MOMOLLbIO
OHNalH-Kypca, DYMK

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

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

1.5

dnemeHTapHble GYHKLUMU

HanmeHoBaHue pasgena
ONCUMNANHBI

NHTerpupoBaHune GyHKLMM
KOMMJIEKCHOM
nepemeHHoM

fBHble popmynbl gns GyHKLMIA: Exp(z),
Sin(z), Cos(z), Ln(z). Anroputm
BbluMcneHmsa  GyHKumMii  Arcsin(z),
Arccos(z), Arctg(z), Arcctg(z).
OTOb6parkeHne NA0CKOCTH, 3a4aHHble
bopmynamu f(z)=z2, f(z)=1/z.

CoaeprkaHue pasgena AUCLUNANHDI

OnpegeneHns 1 CBOWCTBA MHTerpasa no
KOMM/IEKCHOM nepemeHHOoM. MNoHATne
nepBoobpasHon GYHKUMK, KOHTYPA,
KOHTYPHOrO MHTerpana. Belumcnenue.
Teopema Kowu gna ogHOCBA3HON U
MHOrocsasHol obnacrteii. Boisog, popmynbi
Kowwn. NHTerpan Kowwu.

Cnepacteua ns dopmynbl Kowwm.
WMHTerpansbl, 3aBucaLLMe OT NapameTpa.
[lokasaTenbCcTBO CyLLEeCcTBOBaHNA
NPOU3BOAHbIX BCEX MOPAAKOB Y
aHaNUTUYeCcKnx GyHKLMIA. Teopema
Nnysunna.

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

Peannsauma pasgena AUCUMNINHBI C NOMOLLbIO
OHnNalH-Kypca, JYMK

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



1.6 Pagbl aHaNUTUYECKUX https://edu.vsu.ru/course/view.php?id=7377
dYHKLMI

YucnoBble paabl Ha KOMMAEKCHOM obnacTtu.
CxoAMMOCTb M abCoNOTHAA CXOAMMOCTb
YMCNOBBIX PALOB C KOMMIEKCHBIMU YleHaMMU.
Cymma paga, ocTaTok paga. Paapl GyHKLUmMMI
KOMMNEKCHOM nepemeHHO. Cxoaaiumeca n
paBHOMepHO cxoaaLmecs GyHKLMOHANbHbIE
paabl. MpusHak Belepwtpacca. Kputepuin
Kowwn ana paBHomepHO cxoaALumeca
dYHKUMOHaNbHbIX pAaoB. CBoMCTBa
paBHOMEPHO CXOoAALLMXCA pALoB. Teopema
BeMeputpacca. CTeneHHble pAAbl U UX
cBovicTBa. Teopema Abens. Pagnyc
CXOAMMOCTU 1 ero BblYUCIEHME.
OnddepeHumpoBaHme N MHTErpUpoBaHue
CTeneHHbIX pAJ0B. PasnoxeHune
aHanuUTUYecKon GyHKUMK B pag Tennopa.
Teopema Tennopa. PasnoxkeHue GyHKUUIA B
pag Teiinopa. EANHCTBEHHOCTL onpeaeeHns
AHaANNTUYECKOM PYHKLMU. Hyaun
aHaNUTUYecKomn GyHKLMU. MoHATHE pasaa
NopaHa. O6nacTb cxogmMmocTun paga SlopaHa.
Pa3noxeHne aHanUTUYECKOW GYHKLMM B PAS,
JNopaHa. KnaccndurKauma n3on1MpoBaHHbIX
0CObbIX TOYEK aHANUTUYECKON BYHKLMK.
Teopembl 0 NpeaenbHbIX 3HAYEHUAX
QHANIUTUYECKUX PYHKLMI B YyCTPAHUMOM
0cob0i1 TOUKe 1 B NOAOCe M —TO NopAAKa.
Teopema CoxaTckoro —Bewnepitpacca. Hyam
aHaNUTUYecKol PpyHKLMK. Teopema
eAMHCTBEHHOCTU. PasnoxeHne dyHKLUK B
pAag /lopaHa.

M30nmpoBaHHble 0cobble TOUKM.

1/ HaumeHosaHue pasgena CopepxaHue pasaena ANCUUNAMHbI Peanusauua pasgena AUCLMUMIUHBI C NOMOLLbIO
OUCLUNINHDI OHNalH-Kypca, DYMK

1.7  KoHdopmHble https://edu.vsu.ru/course/view.php?id=7377
oTobpaxeHus. MoHATHe KoHbOPMHOro oTobparkeHus.
ApobHonuHeiiHas MpocTeliwme npumepbl KOHPOPMHOTO
byHKLMA oTobparkeHnn. OCHOBHbIE NPUHLMUMbI

KOH$OPMHOro oTobparkeHus. CBoicTBa
OPOBHO-NIMHENHOTO OTOBPaXKEHUA:
KOHPOPMHOCTb, KPyroBoe CBOWMCTBO,
CBOMCTBO cMMMeTpuU. MNpeacTtaBnenHns
OPO6HO-NNMHENHOW DYHKUMM KaK
COBOKYMHOCTM NMPOCTENLLNX OTOBPAXKEHWNA.
YcnoBua 04HO3HAYHO onpeaenstolme
OPOBHO-NNHENHYI0 DYHKLUMIO.



1.8 BblyeTbl ¥ UX MTPUMEHEHUE https://edu.vsu.ru/course/view.php?id=7377
Knaccudmrauma ocobbix Touek
OfHO3HAYHOM OYHKUMK. MoBeaeHne
bYHKLMU B OKPECTHOCTU BEeCKOHEYHO
yZA2NeHHOM TOYKM. BblueTbl U nx
NPUNOXKEHUA. BbluncieHne BblueToB.
OcHOBHaA Teopema o BblyeTax. BolumcneHune
onpefeneHHbIX U HeCOBCTBEHHbIX
WHTErpanoB C NOMOLLbIO Bbl4eTOB. [oHATME
norapudmmuyeckoro Bblyeta. Moacyet Hynen
QHANIUTUYECKOM QYHKLMN.

2 MpaKTnyeckne 3aHATUA

2.1  KomnnaeKcHble umcna un https://edu.vsu.ru/course/view.php?id=7377

encTBMA HaZ HUMU
A A OcHoBHble onpeaeneHuns u GakThbl,

OTHOCALLMECA K MOHATUIO KOMMIEKCHbIX
yucen; apudmeTUyecKne AencTB1A Hag,
HUMU. FTeomeTpuYecKan nHTeprnpeTauma
KOMMNEKCHbIX yncen. Mogynb n aprymeHT
KOMMJIEKCHOIO YnUCAa, X reomeTpuyeckan
MHTepnpeTauna. TpuroHomeTpuyeckan u
nokKasaTte/ibHaA GopMbl 3aMUCU KOMMAEKCHbIX
yucen. MoHATMA Nocnef0BaTENbHOCTU
KOMMIEKCHbIX Yncen, npeaena
nocnefoBaTeNbHOCTY KOMMIEKCHbIX
yucesn, orpaHUYEHHOM, HEOrPaHUYEHHOW,
CX0AALEeNCcA Nocnea0BaTeIbHOCTH
KOMMNIEKCHbIX Yncen. OCHOBHble Teopembl
Teopuu npeaenos. Kputepumn Kowwn ana
CXOAALLENCA NOCe0BaTEIbHOCTH.
beckoHeyHo yaaneHHana TouKa.

2.2 OYHKUMM KOMMJIEKCHOWM . https://edu.vsu.ru/course/view.php?id=7377
. MoHATME GYHKLUMM KOMAAEKCHOM
nepemMeHHo

nepemeHHon. MoHATUA O4HOCBA3HOM
(MHOrocBs3Hol) 06/1acTH, BHYTPEHHEN
(BHewWwHel, yaaneHHol) Touku. MNpeaen
YHKUUM KOMNNEKCHOM NepeMeHHOM.
HenpepblBHOCTb GYHKLMN KOMMNEKCHOW
nepemeHHon. JIMHUM Ha KOMNNEKCHOWM
NA0CKOCTU.

1/ HaumeHosaHue pasgena CopepxaHnue pasaena AUCLUUNMHbI Peanusauua pasgena AUCLMUMINHBI C NOMOLLbIO

OUCLUUNINHDI OHNalH-Kypca, DYMK



2.3

2.4

2.5

n/n

OnddepeHumpoBaHmue
dYHKLMIA KOMNNEKCHOM
nepemeHHoM

dnemeHTapHble GyHKLUMMU

NHTerpupoBaHune GpyHKLMI
KOMMJIEKCHOM
nepemeHHoM

HanmeHoBaHue pasgena
ANCUMNAWHDI

MpounssoaHana GyHKLMM KOMMNIEKCHON
nepemeHHon. FleomeTpuyecKmin cMbich
MOZAYNA U apryMeHTa Npon3BoAHOM. Ycnosus
Kowwu-PumaHa anddepeHumpyemoctu
dYHKUMKN. KoHbOopMHbIe oTobpaskeHua
(nepsoro 1 BTOpOro poaa). AHanuTUYECKue u
rapmoHuyeckue oyHKuUmMn. CBasb mexay
AHANIUTUYECKMMU Y TAPMOHUYECKMMU
dyHKUMAMK. BoccTaHoBNEHME
aHaNUTUYECKOM GYHKLMMU MO ee
OEeACTBUTENbHOM UAN MHUMOW YacTu.
OnoddepeHumpoBaHue GyHKUMIA
KOMMN/IEKCHOW NepeMeHHOM.

fiBHble popmynbl ana GyHKUMIA: Exp(z),
Sin(z), Cos(z), Ln(z).
BblUMCNEHUA  OYHKUUIA
Arccos(z), Arctg(z), Arcctg(z).

Anroputm
Arcsin(z),

OTobpakeHue NA0CKOCTH, 3a4aHHble
bopmynamu f(z)=z22, f(z)=1/z.

OnpegeneHns 1 CBOWCTBA MHTerpasaa no
KOMMNIEKCHOW nepemeHHow. MoHATue
nepsoobpasHon GYHKUUKN, KOHTYPA,
KOHTYPHOrO UHTerpana. BolumcneHue.
Teopema Kowwm ana ofAHOCBA3HOW U
MHOrocBs3Hoi obnacteit. BbiBog popmynbi
Kowwu. UHTerpan Koww.

Cnepncteua ns dopmynbl Kowwm.
MHTerpansl, 3aBMcALLME OT MapameTpa.
[loKa3aTenbCTBO CyLLECTBOBAHUA
NPOU3BOAHBIX BCEX MOPAAKOB Y
aHaNUTUYECKMX PYHKLMIA. Teopema
Jlnysunna.

CopepyaHue pasgena AUCUMNANHDI

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

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

Peanusaums pasgena AUCUMNIMHBI C MOMOLLbIO

OHNalH-Kypca, JYMK



2.6 PAabl aHaIUTUYECKUX https://edu.vsu.ru/course/view.php?id=7377
dYHKUMI

Yucnosble pagbl Ha KOMMAEKCHOM obnacTu.
CX0AMMOCTb M abCoNOTHAA CXOANMOCTb
YMUCNOBBIX PALOB C KOMMIEKCHBIMU YleHaMMU.
Cymma paga, ocTaTok paga. Pagpl GyHKUMMI
KOMMNEKCHOM nepemeHHOM. Cxoaalumeca n
paBHOMEpPHO cxoAalLmeca GyHKLMOHANbHbIe
pagbl. MpusHak Beneputpacca. Kputepuit
Kowwn ana paBHomepHO cxoaALmecs
dYHKLMOHaNbHbIX pagos. CBOMCTBA
pPaBHOMEPHO CXOAALLMXCA PAAOB. Teopema
Beieputpacca. CTeneHHble pAAbI U UX
cBoicTea. Teopema Abens. Paguyc
CXOAMMOCTM U ero BblYUCNEHME.
OvnddepeHumpoBaHme U MHTErpupoBaHue
CTeneHHbIX pAaoB. PasnoxeHune
aHanuTMyeckor dyHKLMK B pas Tenopa.
Teopema Telnopa. PasnosxkeHne GyHKLMI B
pag Teiinopa. EANHCTBEHHOCTL onpeaeneHna
aHanuTUYecKkon GyHKumK. Hynm
aHanuTn4eckon dyHKLMK. MoHATUE paga
JlopaHa. O6nactb cxoaumocTu psga JSlopaHa.
PasnokeHue aHanUTUYeCKoM GYHKLMY B pAS,
NopaHa. KnaccudumKkauma n301MpoBaHHbIX
0CObbIX TOYEK aHAIUTUYECKOW DYHKLUN.
Teopembl 0 NpeAenbHbIX 3HaYEeHNUAX
AHANNTUYECKUX GYHKLMI B YCTPAHUMOM
0coboli TOUKe U B Mo/toce m —ro NopsAaKa.
Teopema CoxaTtckoro —Bewepitpacca. Hyam
aHaNUTUYecKoln PyHKLMK. Teopema
eANHCTBEHHOCTU. PasnoxeHne GpyHKLMM B
pAag /lopaHa.

M3011poBaHHble 0CcOBble TOUKM.

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

oTobpaxeHua. MoHATME KOHPOPMHOro oTobpaKeHUs.

ApobHonuHeiiHas MpocTeiwmre npumepbl KOHPOPMHOTO

byHKUMA oTobparkeHna. OCHOBHblE NPUHLMMbI
KOHpOpMHOTro oTobpakeHns. CBoicTea
ApPO6HO-MHeNHOro oTobpaxeHus:
KOHPOPMHOCTb, KPyroBoe CBOMCTBO,
CBOMCTBO cMMMeTpUU. MpeacTaBnenHns
OPOBHO-NMHENHOW QYHKUMK KaK
COBOKYMHOCTM NPOCTENLINX OTOBParKeHNA.
YcnoBua ogHO3HAYHO onpeaenatoLme
OPOBHO-NNHENHYI0 GYHKUMIO.

n/n CopeprkaHue pasgena gUCLUNANHDI

HavmeHoBaHue pasaena Peanusauua pasgena AMCUMNANHBI C TOMOLLbIO
ANCUUNANHDI OHNalH-Kypca, JYMK



2.8  BblueTbl 1 UX NPUMEHEHUE https://edu.vsu.ru/course/view.php?id=7377

Knaccudumkaums ocobbix Touek
OZlHO3HAYHOM dyHKUMK. MoBeaeHMe
bYHKLMU B OKPECTHOCTU BeCKOHEYHO
YOANEHHOW TOYKM. BblYeTbl 1 1x
NPUNOXKeHWA. BbluMcieHne BbIYeTOB.
OcHOBHasi Teopema O BblYeTax. BblumcieHune
onpeaeneHHbIX U HecobCTBEHHbIX
WNHTErpanoB C NOMOLLbIO BblYeTOB. [oHATME
norapudmmyeckoro sblyeTa. Moacyer Hyei
AHANNTUYECKOM PYHKLMN.

13.2. Tembl (pa3gennbl) AUCLUNAMHDI U BUAbI 3aHATUIA

Ne HavmeHoBaHWe Tembl JleKunoHHble MpakTnyeckue JTabopaTtopHble CamocronaTenbHas
n/n  (pasgena) 3aHATMA 3aHATUA 3aHATUA paboTa
1 KomnniekcHble unmcna u 2 4 7

[EeNCTBMA HaZ HUMM

®YHKUMM KOMNAEKCHOW
nepemeHHoM

OnddepeHumposaHune
YHKUMIA KOMMNIEKCHOM
nepemeHHom

dnemeHTapHble
byHKUMM

NHTerpupoBaHue
YHKUMIA KOMMNIEKCHOM
nepemeHHoM

6 Paabl aHannTUYECKmxX 2 4 7
YHKUMI

7 2 4 7
KoHdopmHble
oTobpaxeHus. JpobHo-
NNHenHas GyHKLMA

8 BblueTbl 1 nx 2 6 9
npuMmeHeHune

16 34 0 58

14. MeToauueckue yKasaHua ana obyuyalowmxca no 0OCBOEHUIO AUCLUUNANHDBIMTPU U3YYEeHUN AUCUMUMANHDI
PEKOMEH/IYETCa UCMO/b30BaTb CeAytoLlne CpeacTBa:
- PEKOMEHYEMYIO OCHOBHYIO M AOMNOIHUTE/IbHYIO IUTepaTypy;

- MmeTogn4yeckme ykasaHuna n I'IOCO6VIFI;

Bcero

13

13

13

13

13

13

13

17

108



- KOHTPO/bHbIE 334aH1A ANA 3aKpenaeHna TeOPeTUYECKOro MaTepumana;
- 3/1IeKTPOHHbIE BEPCUU YUEOHUKOB U METOANYECKUX YKA3aHUI ANS BbINMONHEHWUA MPAKTUYECKUX PaboT.

<Dopma opraHunsauunmn CaMOCTOATENbHOM pa6OTbI! noAroToBKka K ayaAuUTOPHbIM 3aHATUAM; BbINO/IHEHWE AO0OMALUHUX
3aAaHMﬁ; BbINO/IHEHNE KOHTPO/IbHbIX pa60T

15. MepeyeHb OCHOBHOI U A,ONOAHUTENBHOWN NNTEPATYPbI, PECYPCOB UHTEPHET, HEOBXOAUMbBIXANA OCBOEHUA

AUCUMN/INHDI

No NcTouHmK

n/n

1 bydaes, B. []. Mamemamuyeckuli aHanu3. @yHKLUU HECKO/bKUX nepeMeHHbIX [InekmpoHHbil pecypc] /
bydaes B. /., AkybcoH M. A. — 1-e u30. — CaHKkm-[lemepbype : /laHs, 2017 .— 456 c.—
<URL:https://e.lanbook.com/book/96244>.

2

KpynuH, B. . Boicwuaa mamemamuka. Teopusa ¢hyHKYUl KOMIeKCHo20 nepemeHHozo.

OnepayuoHHoe ucqucsneHue. COopHUK 3a0ay ¢ pewleHuaMU [InekmpoHHbIl pecypc]: yyebHoe nocobue / B.T.
KpynuH, A.J1. MNMasnos, /1.I. lonos - M. : Usdamensckuli dom M3, 2017.— 332 c.—
<URL:http://www.studentlibrary.ru/book/ISBN9785383012376.htm|>.

6) nononHUTeNbHAA AnTepaTypa:

No McTouHmuK
n/n
1 BonkoBsbickuiA, /1. . COOpPHMK 33434 N0 Teopumn GyHKUMIN KOMMIEKCHOTO NEPEeMEHHOrO :

yyebHoe nocobue ana crya. sy3os / J1. N. Bonkosbickuid, I'. J1. JlyHu, U. . ApamaHosny. — U334,
4-e, nepepab. — M. : dusmataut, 2004 .— 312 c.

2 Kypc Bbiclien matemaTukun. Teopusa GyHKLMIN KOMNIEKCHON nepemeHHO: yuebHoe nocobue / nog pea,. U.
M. MeTpywKo .— Mocksa : JlaHb, 2010 .— 368 c.

3 JlyHu, T. J1. DYHKLUMM KOMMIEKCHOTO NepeMeHHOoro: y4ebHuK ans sy3zos / . J1. JlyHu, /1. 3. dabcronb, - M. :
Hayka, 2002. — 296 c.

4

CBelwHMKOB, A. T. Teopua pyHKLMIA KOMNAEKCHOM NepeMeHHOM : y4ebHUK ansa cTyq,. pus. cneumnanbHoOCTen
n cneumanbHoctu "MpuknagHaa matematuka" / A. . CeewHuKos, A. H. TuxoHoB ; Mock. roc. yH-T um. M.B.
JlomoHocoBa .— W3a. 6-e, ctep. — M. : dusmataut, 2004.— 335 c.

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

Ne n/n NCTOYHUK

1 www.lib.vsu.ru — 3HB BI'Y

Ne n/n NCTOUHMK

2 DNEeKTPOHHBIN yHMBepcuTeT BIY https://edu.vsu.ru
3 3BC «JlaHb» https://e.lanbook.com/

4 «YHuBepcutetckan 6ubanoTeka online» https://biblioclub.ru/



5 «KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru/

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

16. MepeuyeHb yuebHO-meTOAUUECKOrO 06ecneyeHUs ANA CaMOCTOATeNbHOM PaboTbl

Ne n/n NCTOYHMK

17. O6pasoBaTenbHble TEXHONOIUU, UCNOJIb3yeMble NPU peanunsauum yue6Hoi 4UCLUUNANHDI,BKAOYAA

AUCTaHLUOHHble 0bpa3oBaTenbHble TexHonoruu (0T), anekTpoHHoe obyueHue (30), cmewwaHHoe o6yueHue):

Mpu NpoBeAeHNN 3aHATUIM B AUCTAHLMOHHOM PEXMME 0ByYEeHUSA UCMONb3YHOTCA TEXHUYECKME U MHOOPMaLMNOHHbIE
pecypcbl ObpasoBaTesIbHOro NOpTana "dNeKTPOHHbIN yHUBepcuTeT BIY

(https://edu.vsu.ru), 6asupytoLlerocsa Ha cucteme AMcTaHUMOHHOro obyyeHunsa Moodle, pa3sepHyTol B yHUBepcUTETE,
a TaKKe Apyrue A0CTyMnHble pecypcbl ceTu MHTepHeT.

18. Ma‘repuaano-TeXHuqecxoe obecneuyeHue AUCUUNJINHDI:

JleKUMOHHaA ayamMTopuaA, OCHaLLLeHHaA MyanMMe,ﬂ,MﬁHblM NPOEKTOPOM; CneynannsnmpoBaHHas mebenb: A0CKa
MenoBas AN MapKepHaa 1 WT., CToNbI, CTY/1bA B HEO6XOAMMOM Konn4yecTee.

OC Windows v.7, 8, 10, Habop yTuauT (apxmusaTtopsbl, dann-meHeaskepbl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble CpeacTBa ANA NPOBeAEeHUA TeKyLel U MPOMEXKYTOUHOW aTTecTauui

MopsAAOoK OLEHKM 0CBOEHMA 0ByvatoLWmMMKCs y4ebHOro maTeprana onpeaenseTcs CoaepKaHMem caeayroLmx
pa3fenos ANUCUUMANHDI:

Ne Pasgenbl AucumnnanHel (moaynm) Koa Kog OLEeHOUHbIe

n/n KOMMNEeTEHUUM WMHAMKaATOpa cpeacTsa ans
TeKyLen
aTrecTtaumum

No Pasgenbl AucumnanHel (moaynn) Koa Koa OueHouHble

n/n KOMMNETEHUUM WMHAMKaATOpa cpeactsa ana
TekyLemn
aTrecTtauum

1 OrnK-3 OMK-3.5 NMUCbMEHHbI M
onpoc

Pasgenbl 1-8. KomnnieKcHble yMcna n Aencremsa
Had HUMU. OYHKLMN KOMIMIEKCHOW
nepemeHHon. AuddepeHumpoBaHme GyHKLNM
KOMMJ/IEKCHOM NepemMeHHON.

dnemeHTapHble GYyHKLUN.

NHTerpupoBaHue pyHKLMA KOMNAEKCHOM
nepemeHHon. PAabl aHaNUTUYECKUX PYHKLUNA.
KoHdopMmHble oTobpaxkeHua. ApobHo-
NINHeMHasa GyHKUMA. BblYeTbl U UX NPUMEHEHUne

MpomeskyTouHan aTrectaums
dopma KOHTPOAA - 3a4eT C OLEeHKOM
OueHouHble CpeacTBa A1A MPOMENKYTOYHOW aTTecTaumm

Komnnekt KM



[ns oLeHnBaHUA pe3ynbTaToB 06yYeHUs Ha 3a4eTe UCNOJb3YHOTCA CAeAYHoLME NOKasaTenu:

1) 3HaHMe OCHOBHbIX MNOHATUM TeOPUM GYHKLUMIN KOMMNIEKCHOTO NEePeMeHHOro U MeToA,0B TEOPUUDYHKLMIA
KOMM/IEKCHOIO NePeMeHHOr0, KOTOPble UCMOb3YHOTCA A1 MOCTPOEHUA MOAENEN N KOHCTPYMPOBAHMA aIFOPUTMOB
peLlleHuns NPaKTUYeCKnxX 3a4ay;

2) 3HaHWe MOCTAHOBKM KNACCUYECKUX 3a4aY;

3) 3HaHWe MeToL0B GOPMYIMPOBKM M AOKA3ATENLCTBA MATEMATUYECKMX YTBEPKAEHN;

4) ymeHue NpMMeHATb MeToAbl TEOPUU YHKLMIA KOMMIEKCHOTO NEPEMEHHOTO A/1A PeLLeHUs
3agaunpodeccmoHanbHOl AeATeNbHOCTY;

5) ymeHMne NpuMeHAaTb annapat Teopum GpyHKLUMIA KOMMNNEKCHOTO NepeMeHHOro A5 A0Ka3aTeNbCTBAYTBEPKAEHWNA 1
Teopem;

6) B1ageHMe HaBblkaMu KBa}'IMd)VILI,I/IpOBaHHOI'O Bbl60pa M agantaynu CcywecTtByrowmnx metToaos 414 peweHna
NPaKTUYECKUX 3a4a4 peeHnA pa3InYHbIX 3a4a4;

7) BageHMe HaBblKaMn NCNONb30BaHNA METOA0B peLleHNA KNaCCUYeCKMX 3a4a4 Teopnn dJyHKLI,VIﬁKOMI'U'IEKCHOI'O
nepemeHHOro gna peweHna passinyHbliX eCTeCTBEHHOHAY4YHbIX 3a4au.

[lns oueHnBaHNA pe3ynbTaToB 06yYeHUs Ha 3ayeTe Ucnosib3yeTca 4-6annbHas WKana:

KOTZINYHO», «XOPOLWO», «KyAOBNETBOPUTE/IBHO», KHEYAO0B/IETBOPUTE/NIBHON.

YpoBeHb chopMMpPOBaHHOCTU

. KOMMeTeHLMiA
KpuTepuu oLeHMBaHWA KOMMETEHLMI LLIkana oueHoK

MonHoe COOTBETCTBME OTBETA OBY4AIOLLErOCA BCEM NEPEUUCAEHHBIM KpuTepuam. OByyatowuiics
[leMOHCTPUPYET BbICOKMIA YPOBEHb BIAZJEHNA MAaTEPUANOM, OPUEHTUPYETCA B MPEAMETHOM 061acTH, BEPHO OTBEYAET Ha MoBbIWEHHbIN YpOBEHb OT/nYHO
BCe [IONO/IHUTE/IbHbIE BOMPOCHI.

OTBeT Ha KOHTpOJ’IbHO-VBMepVITeJ'Ibelﬁ MaTepuan He COOTBETCTBYET O4HOMY UK ABYM U3
nepevyncneHHbIx noxasareneﬁ, HO o6yqarou4m7|csl AQAeT NpaBubHble OTBETbI Ha AONO/IHUTE/IbHbIE BOMPOChHI. basoBbiit YypoBeHb XOPOLIJO
ﬂ,OI'IYCKaK)TCﬂ oLWnBKK npwv BOCNPOU3BEAEHNN HAaCTU TEOPETUYECKNX NONOXKEHU.

OTBeT Ha KOHTpOﬂbHD-MBMEpMTeﬂthIVI MaTepuan He COOTBETCTBYET ntobbim Tpem 13 nepevyncieHHbIx noxaaaTeneﬁ,

o6yqa|ou.|,m‘/ica AQeT Heno/iHble OTBEeTbl Ha AOMNO/IHUTE/IbHbIE BONPOChHI. C¢OpMMpOBaHHbIe

3HAaHWA OCHOBHbIX I'IOHﬂTMﬁ, onpe,a,eneHMFl 1 TEOPEM, U3yHaeMblX B KypcCe, He BCerga noJiHoe Ux noOHMmaHue c I'Ioporoablﬁ YpOBEHb yAOBHETBOpM*Te}'IbHO
3aTpyaHEHUAMU Npu BOCMPOU3BELEHUN.

OTBET Ha KOHTPO/IbHO-U3MEPUTEbHBINM MaTEpPHUan He COOTBETCTBYET Nt0BbLIM YETbIPEM U3
nepeymncaeHHbIX nokasarenen. Oby4yaloWmMinca 4EMOHCTPUPYET OTPLIBOYHbBIE 3HAHUA (IMBO UX OTCYTCTBUE) OCHOBHBIX - HeyzoBneTtsoputenbHO
MOHATWIA, ONpPeAeeHNit U TEOPEM, UCMO/Ib3YEMbIX B KypCe.

20 Tunosble OL,EeHOUYHbIE CPeACcTBa U MeToAMYEeCKMe MaTepuasibl, onpegensiolmne npoueaypblioLeHnBaHUA
20.1 TeKyLWMil KOHTPO/Ib YCNEBAEMOCTHU

MepeyeHb NPaKTUYECKUX 3aAaHUIA
KoHTponbHasa pabota Ne 1
3agaHuve 1 (10 6annos). FeomeTpuyeckas MHTEPNPETALUA KOMIMIEKCHbIX YMCe.
3agaHue 2 (20 6annos). beCcKOHEYHO yaaneHHas TouKa.

3agaHue 3 (20 6annos). Cneactema us ¢opmynbl Kowm.

20.2 [pomexKyTouHana aTrectaumsa



Mpumep KOHTPONbHO-U3MEPUTENIBHOIO MaTepuana
YTBEPXJAKO
3aBeayowmnii Kadbeapoi LMPpPoBbIX TEXHONOTUM
C.4. KypranuvH
. .2021
Hanpasnexue noarotosku / cneumansHoctsb 10.03.01 MHbopmaLmMoHHas 6e3onacHocTb
OucumnanHa 61.0.18 Teopus GYHKLMN KOMMNNEKCHOTO NepPeMEHHOro
dopma 0byyeHma OuHoe
Bua, KOHTPOIA 3a4ET C OLLEHKOM
Bupa atTectaumu MpomexkyTovHas
KOHTpONbHO-U3MepUTENbHLIN MaTepuan Ne 1
1. Moaynb 1 aprymeHT KOMMJIEKCHOTO YMCNa, UX TeOMETPUYECKAA MHTepnpeTauus.
2. MoHaTue paga JlopaHa.

MNpenopasatensb E.A. Cupora

MepeyeHb BONPOCOB K 3a4eTy:

OcHoBHble onpeseneHns u GakTbl, OTHOCALLMECH K MOHATUIO KOMMIEKCHbIX YMCEN; apubMeTUYecKme AelCTBUA Ha,
HUMUK. FeomeTpuryecKkas MHTepnpeTaLns KOMNIEKCHbIX Yucen. Mogynb U apryMeHT KOMIMIEKCHOTO YMCAa, UX
reoMeTpuyecKkasn MHTepnpeTauus. TOUroHOMEeTPUYECKAn 1 NoKasaTeibHaA GOPMbI 3aMMCK KOMIMIEKCHbIX YMCe.
MoHATUA NocNef0BaTEIbHOCTU KOMMMIEKCHBIX YNCEN, Mpesesia Nocaes0BaTe/IbHOCTM KOMMIEKCHbIX Ynce,
OrpaHWUYeHHOM, HeorpaHMYEHHON, CXOAALLENCA NOCNEL0BATENBHOCTU KOMMN/IEKCHbIX Yncesn. OCHOBHblE TEOPEMbI
Teopuu npepenos. Kputepun Kowm ansa cxogaiueincs nocaenosaTesibHOCTU. BeCKOHeYHO yaaneHHas Touka. MNoHATue
DYHKLMM KOMMNIEKCHON nepemeHHOoM. NoHATUA 04HOCBA3HOM (MHOrOCBA3HOM) 061aCTK, BHYTPEHHEN (BHELUHEN,
yaaneHHol) Touku. Mpeaen GyHKLUN KOMMNIEKCHON NnepeMeHHON. HenpepbiBHOCTb GYHKLLMN KOMMIEKCHOW
nepemeHHon. JINHUN Ha KOMMJIEKCHOM NAOCKOCTU. MponsBoaHas GyHKLMM KOMMNAEKCHOM NepemMeHHON.
FeoMeTPUYECKUIA CMbICA MOAYA U apryMeHTa NpoussBoaHol. Ycnosua Kown-Pumana auddepeHumnpyemoctu
dyHKUMN. KoHbopmHble oTobparkeHUs (MepBOro 1 BTOPOro posa). AHaAUTUYECKME U rAapMOHUYeckme dyHKUmMn. CeA3b
MEXK Y aHaIMTUYECKMMMU U TaPMOHNYECKMMU GYHKLMAMN. BocCcTaHOBEHWE aHAaNUTUYECKOW bYHKUMK Mo ee
OEeNCTBUTENbHON UM MHUMOM YacTu. AnddepeHumnpoBaHme GyHKLMIA KOMNAEKCHON NepeMeHHON. ABHble popMy bl
ana dyHKumi: Exp(z), Sin(z), Cos(z), Ln(z). AnropuTm Bbluncnenua dyHKUmiA Arcsin(z), Arccos(z), Arctg(z), Arcctg(z).
OTobparkeHune Na0CKoCTH, 3agaHHble popmynamu f(z)=z?, f(z)=1/z. OnpeneneHua 1 cBOMCTBa MHTErpasa no
KOMM/IEKCHOM nepemeHHOWN. MNoHATHE NepBoobpasHoli GYHKLMM, KOHTYPa, KOHTYPHOrO MHTerpana.

BbluncneHue. Teopema Kowm ana oaHOCBA3HON M MHOrocBA3HOM obnacTeit. Boisoa dopmynbl Kown. UHTerpan Kowwu.
Cnepcteus us popmynbl Kown. MIHTerpanbl, 3aBucsime ot napameTpa. [JoKasaTeNbCTBO CYLLECTBOBAHWUS NPOU3BOAHbIX
BCEX MNOPAAKOB Y aHAaNUTUUYECKUX GYHKLMIA. Teopema JInyBuans.

Yucnosble pAaabl HA KOMNIEKCHOM 061acT. CXOAMMOCTb M abCONOTHAA CXOAMMOCTb YMC/TOBBIX PALOB C
KOMMNAEKCHbIMKM YneHamn. Cymma psifa, ocTaTok paga. Paabl GyHKUMIA KOMNAEKCHOM nepemeHHOoN. Cxogawmeca n
paBHOMEpPHO cxogawmeca pyHKLUMOHaNbHble paabl. Mpu3Hak BeliepwTtpacca. Kputepuin Kowm ans paBHOMepHO
cxogAawmecs GyHKUMOHaNbHbIX paaoB. CBOMCTBA paBHOMEPHO cxoaAWwmMXcs psaos. Teopema BeliepluTtpacca.
CTeneHHble psaabl U nx cBoncTBa. Teopema Abens. Paanyc cxoanMmocTu 1 ero BbluncieHme. AudbdepeHumpoBaHme
WMHTErPUpPOBaHNE CTEMEHHbIX PAA0B. PasnoXKeHne aHanuTU4eckomn pyHkumm B pag Tenopa. Teopema Tennopa.
PasnoxeHue dyHKUNI B pag Telnopa. EAMHCTBEHHOCTb ONpeaeneHna aHanuTuIeckonm dpyHKkunun. Hyam
aHanuTnyeckon GyHKUmMK. NMoHATHe paga JlopaHa. ObnacTb cxoanMmocTtu psaaa JlopaHa. PasnoxeHne aHanUTUYECKOM



dyHKUMK B pag, JlopaHa. Knaccudpukauma n3oampoBaHHbIX 0COObIX TOUEK aHANUTUYECKON GyHKUUKN. Teopembl O
npenenbHbIX 3HAYEHUAX aHATUTUYECKUX YHKLUMI B YCTPAHMMOM 0cObOM TOUKE M B MOAKOCE M —F0 NnopsaaKa. Teopema
CoxaTtckoro —Beneptpacca. Hynm aHanntnyeckon GyHKumnmK. Teopema egMHCTBEHHOCTU. PasfokeHne GyHKUMN B pss,
INopaHa. M3o0n1mnpoBaHHble 0cobble TOUKM.

MoHATMEe KoHbOPMHOro oTobpaykeHus. MpocTeiume npumepbl KOHHOPMHOTo oTobparkeHUs. OCHOBHbIE MPUHLMUMbI
KoHpopMHOro otobpaxkeHusa. CeolicTBa APO6HO-NMHENHOro oTobpaxKeHMa: KOHPOPMHOCTb, KPYroBOe CBOMCTBO,
CBOMCTBO cummeTpuun. MNpeacraBneHnsa 4poOHO-TMHENHOM GYHKLMN KaK COBOKYMHOCTM NPOCTENLLMX OTOBPaKeHUN.
YcnoBus o4HO3HAYHO onpeaensaolwme 4pobHo-MHeNHY0 dyHKUMIo. KnaccudpuKkauma ocobbix TO4EK O4HO3HAYHOM
dyHKUMK. MNoseaeHMe GYHKLUN B OKPECTHOCTU HECKOHEYHO YAaNeHHOM TOYKM. BblueTbl U UX NPUIOXKEHUS.
BbluncneHue Bbl4eToB. OCHOBHAA TEOPEMA O BblYeTax. BbluncneHne onpegeneHHbIX U HeCOBCTBEHHbIX MHTErPasos ¢
NMOMOLLbIO BblYeTOB. MOHATUE NorapndpmmMyeckoro BblueTa. MoacyeT Hyael aHaIMTUYECKOM GYHKLMN.



anBep,éHHble HUXe 3a4aHUA peKomeHayeTca Ucnosib3osaTtb Npu nposegeHnn gUarHoCTU4eCKUX pa601 ANA OUeHKU
OCTaTOYHbIX 3HAHMUIA NO aucuunaunHe

POC_10.03.01 NHchopmaumoHHaa 6e30NacHOCTb

top/lNo ymonyauuro ana ®OC_10.03.01 UHdhopmaumoHHasn
6e3onacHocTb/ONK-2

top/lNo ymonyauuro ana ®OC_10.03.01 UHdhopmaumoHHas
6e3onacHocTb/OlNK-2/Teopus yHKLUUA KOMMNMEKCHOro NnepeMeHHOro

top/lNo ymonyanuro ana ®OC_10.03.01 UHdopmaumoHHas
6e3onacHocTb/OlNK-2/Teopusa hyHKLUA KOMMNIIEKCHOIO
nepemMmeHHoro/Teopus hyHKLUA KOMMNSIEKCHOrO NepeMeHHOro_TecTtoBble

3agaHusA

BbiGepute psaa Tennopa, cooTBeTCTBYOLWMIN hYyHKLUN

BbibepuTe pag Tennopa, cootsetcTayowmin GyHKumm SST(x)=\sin{(2x)}SS. MC
Bann no ymon4anuio:| 1

CnyuaiHbii nopsaok oreetoB| [1a

HymeposaTtb BapmnaHTkl otBeToB?| 0

LWtpadp 3a kaxayro HenpaBUnbHYO 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 3!} +\
D. frac{x~5}{32 \cdot 5!}-\frac{x~7}{128 \ 0
cdot 7!} +...$%

O6LWuI OT3bIB K BONpPOCY:

[lns nob6oro npaBuNbLHOro oTBeTa: Baw oTBeT BEPHbI.

Ons no6oro HenpaBUNLHOro oTBeTa: Bal oTBET HenpaBU/IbHbIN.

Moackaska 1:

NMoka3saTb KONM4YecTBO npaBUIibHbIX OTBETOB

(Noackaska 1): Her

Yaanutb HekoppekTHble oTBeThl (lToackaska

1): HeTt

Teru:

lNo3sonsem ebl6upamb OOUH UIlU HECKOJIbKO ripasursibHbiX omeemoes u3 3adaHHO20 criucka.
(MC/MA)




Bbi6epuTte chopmyny Ana ANUHbI KPUBOWU, 3aaaHHON hopmyrion

BbibepuTe dhopmyny Ana onvHbl KPUBOW, 3aaaHHon opmynon $$y=~f(x)$$, $$x \in [a, b]1$$.

MC

Bann no yMon4yaHuio:

CnyyJanHbIN NOPAAOK OTBETOB

Ha

sqrt{ (f(x))~2+(f'(x))~2}dx$$

HymeposaTtb BapuaHTbl oTBeTOB?| 0
LTpad 3a kaxayro HenpaBunbHyO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. $$\ell = \int \limits {a}"~{b} |f'(x)|dx$$ 0
B. $$\ell = \int \limits_{a}"~{b} \sqrt{1+ 100
(f'(x))~2}dx$$
C. $$\ell = \int \limits_{a}"~{b} \sqrt{1+| 0
f'(x)|}dx$$
D. $$\ell = \int \limits_{a}~{b} \ 0

O6LwmMI O0T3bIB K BONpPOCY:

Ans no6oro npaBuUiIbHOro oTeeTa:

Balu oTBeT BEpHbIA.

[nsa nio6oro HenpaBUNLHOro OoTBeTA:

Baw oTBeT HenpaBW/bHbIN.

Mopckaska 1:

lMokasaTb KONMYECTBO NpPaBUNbHbIX
otBeToB ([Moacka3ska 1):

Het

YAanuTb HEKOPPEKTHbIE OTBEThI
(Noackaska 1):

HeT

Teru:

lNo3sonsem eb/6upamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeemoes U3 3adaHHO20 criuckKa.
(MC/MA)




HanguTte nnowaab urypbl, orpaHU4eHHON NIMHUAMMU

HanauTe naowanb GuUrypsl, orpaHNUYeHHON MNHUSMY

$Sy=x"29%, $$y=x+2$$.

MC

Bann no YMOJN4YaHUHO:

CnyuaitHbIi nopsaok oteeTos| [1a

HymepoBaTb BapuaHTbl oTBeToB?| 0
LWTpacp 3a kaxpyto HenpaBunbHyto nonbITKy:| 33.3
ID-HOMep:
# OT1BeThI OT3bIB OueHka
A. 3 0
B. 3.5 0
C. 4.5 100
D. 5 0

O6LwWmMi OT3bIB K BONpPOCY:

[ns no6oro npaBuNbLHOro oTeeTa:

Baw oTBET BEPHbIN.

ons nwboro HenpaBuUiIbHOro oTeeTa:

Baw oTBeT HenpaBUAbHbIN.

Mopckaska 1:

(Moackaska 1):

lNoka3aTb KONM4YeCTBO NPaBUNbHbLIX Het
otBeToB ([Moacka3ska 1):
YaanuTb HeKOPPEKTHbIe OTBETbI HeT

Teru:

lNo3sonsem eb/6upamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeemoes u3 3adaHHO20 criuckKa.
(MC/MA)




Pa3noxute MHorousneH

Pasnoskute mHorousneH SSP(z)=z24+4SS Ha NMHENHbIE MHOXUTENN.

MC

Bann no ymonuauuio:| 1

CnyuaiHbIi nopsagok oteetos| [la

HymepoBaTb BapuaHTbl otBeToB?| 0

Ltpach 3a kaxayro HenpaBunbHYO nonbITky:| 33.3

$$(z2°2-2242)(z2"2+22+2)%$$

ID-HOomep:
# OTBeThbI OT3bIB OueHka
A. $$(z-1-1)(z-1+i)(z+1-)(z+1+i)$$ 700
B. $$(z-1)(z+1)(z-i)(z+1)$$ 0
C. $$(z-2)(z+2)(z-2i)(z+2i)$$ 0
D. 0

O6LMI OT3bIB K BONpPOCY:

Ons nro6oro npaBunbHOro orseTa:

Balu oTBET BEpHbIA.

Ansa no6oro HenpaBUNLHOro oTBeTa:

Baw oTBeT HenpaBUbHbIN.

Mopackaska 1:

(Moackaska 1):

MNoka3aTb KONMYeCTBO NPaBUNbHbLIX Het
oTtBeToB ([Moackaska 1):
Ypanutb HeKoppeKTHbIe OTBETbI Het

Teru:

lNo3sonsem eb/6upamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeemoes u3 3adaHHO20 criucka.
(MC/MA)




Ykaxute BepHoe 3Ha4YeHune HeonpegerneHHoro nHrerpana

$$0.5 \sin{(x"2)}+C$$

YKaXuTe BepHOe 3HayveHune HeonpefesieHHoro nHterpana $$\int x \cos{(x"2)} dx$$. MC
Bann no ymonuaunuto:| 1
CnyuaitHbIi nopsaok oteeTtos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
Ltpad 3a kaxayro HenpaBunbHyO nonbITky:| 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka

A $$\sin{x}+C$$ 0

B. $$\cos{(x~3)}+C$$ 0

C. $$0.5 \sin{x}+C$$ 0

D. 100

OO6LWMI OT3bIB K BONpPOCY:

[nsa no6oro npaBuNLHOro oTBeTa:

Balu oTBET BEpPHbINA.

Onsa no6oro HenpaBuUIbHOro oTeeTa:

Baw oTBeT HenpaBW/IbHbIN.

Mopckaska 1:

MNoka3aTb KONMYECTBO npaBUIbHbLIX

(Noackaska 1):

HeTt
oTtBeTOoB ([Moackaska 1): ©
YaanuTb HEKOPPEKTHbIE OTBETbI Het

Teru:

lNo3sonsem eb/6upamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeemoes u3 3adaHHO20 criucka.
(MC/MA)




top/MNo ymonyuanuro ana ®OC_10.03.01 UHdopmaumoHHasn
6e3onacHocTb/OlNK-2/Teopunsa pyHKLUNA KOMMNIEKCHOro

nepemeHHoro/Teopus hyHKLMN KOMMNIIEKCHOro nepeMeHHOro_3agaHus ¢

KOPOTKMM OTBETOM

KopoTkum_1

BblyncnuTe onpeneneHHbIn nHTerpan SA
$$\int \limits {0}~ {1} \sin~2{(\pi x)} dx.$$
Bann no ymonuaHuio:| 2
YyBCcTBUTENLHOCTL K peructpy:| HeT
LWTpad 3a kaxayo HenpaBumnbHYO nonbITKy:| 33.3
ID-Homep:
OTBeTbI OT3bIB OueHka
0.5 100
0,5 100
1/2 100
O6LMi OT3bIB K BONpPOCY:
Moackaska 1:
Tern:
Bam Heobxodumo yka3ampb xomsi 6b1 OOUH 803MOXHbIU omaem. [lycmbie omeemsl He
6ydym ucnonb3osambcsi. CUMBOS «*» MOXHO UCo/Ib308amb 8 Kadecmee wabrioHa,
coomeemcmeyrouiezo ntobeim cumeornam. Nepabili nodxodswuti omeem 6ydem
ucrionib308amabcs 01151 orpedesieHUs1 OUeHKU U 0m3bIea.
KOPOTKUN_2
Bblyncnute 3HaveHue $$|z|~2%$$, roe SA
$$z=\frac{(1-i)(3+2i)}{2+i}.$$
Bann no ymonuaHuio:| 2
YyBCcTBUTENLHOCTL K peructpy:| HeT
LWtpad 3a kaxayro HenpaBunbHyo nonbITky:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
5.2 100
5,2 100
26/5 100

OO6LWMI OT3bIB K BONpPOCY:

Moackaska 1:

Teru:

Bam Heobxodumo yka3ampb xomsi 6bl 0OUH 803MOXHbIU omaem. [lycmbie omeemsl He
6ydym ucrionb3oeambcsi. CUMBOIT « *» MOXHO UCrob308amb 8 kayecmee wabirioHa,
coomeemcmeyrouiezo nobeim cumeosnam. lNepabili nodxodswuti omeem 6ydem
ucrionib3o8amabcs 01151 orpedesieHUs OUeHKU U 0m3bIea.




top/MNo ymonyuanuro ana ®OC_10.03.01 UHdopmaumoHHasn
6e3onacHocTb/OlNK-2/Teopusa hpyHKLUA KOMNIIEKCHOIO
nepemeHHoro/Teopus hyHKLMN KOMMNIIEKCHOro nepeMeHHOro_3agaHus ¢
pa3BepHYTbLIM OTBETOM

pa3BepHyTbIn_1

TpuroHoMeTpuyeckas n 3KCNoHeHUManbHas opMa KOMMNAEKCHOro Yucna, hopmyna ES
Myagpa, hopMyna dnnepa.

Bann no ymonuaxuio:| 3

HTML-

dopmar oTBeTa:
penakTop

Tpe6oBaTb TekcT:| HeT

Pasmep nons:| 15

PaspewunTb BnoxeHus:| 1

Tpebyemoe uncno Bnoxenuii:| 0

PaspeLueHHble TunbI ¢pannos:

ID-HOMep:

LLlabnoH oTBeTa UHdopmaumnsa ana oueHMBaKOLWMX

O6wWwuni O0T3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3agpy3ums ¢halin u/unu egecmu mekcm. Omeem OO/mKeH
6bimb oueHeH npernodasamersieM 8PYYHYIO.

OueHKa 3HaHWIA, yMeHUI 1 HaBbIKOB, XapaKTepum3ytoLwas aTanbl GOPMMUPOBAHUA KOMMNETEHLMIA B PaMKaX U3yYeHUs
OVCLMUMNIMHbI OCYLLLECTB/IAETCA B XOAE TEKYLLEN M MPOMENKYTOUYHOMN aTTecTaLumi.

TeKyulana aTrectaumsa NPOBOAMUTCA B COOTBETCTBMM C [10710XKEHNEM O TeKyLLen aTrectaumm obydatowmxcsa no
nporpammam Bbicluero o6pasoBaHMA BOpOHEKCKOro rocy4apCcTBEHHOTO yHUBEepcUTeTa. TeKyLan atrecTaumsa
npoBoamMTca B Gopmax: MMCbMEHHOMO OMPOCa M KOHTPO/IbHbIX PaboT. Kputepun oueHMBaHUA NpUBeAEHbI Bbille.

MpomeKyTouHan aTTecTaLms NPOBOAMUTCSA B COOTBETCTBUM C [1010KEHNEM O NPOMEKYTOUYHOM aTTecTauum
obyyaroLmxcs No Nporpammam BbicLLero 06pasoBaHms, a TakKe B COOTBETCTBUM C [1onoKeHrem o 6anibHO-
PENTUHIOBOW CUCTEME KOHTPOA 3HAHWUIN Ha paKy/ibTeTe KOMMbIOTEPHbIX HayK BIY.

KOHTpONbHO-U3MepUTENbHbIE MaTepuanbl I'IpON\e)KYTO'-‘IHOﬁ atrectaunn BKIOYakoT B cebs TeopeTnveckme Bonpochl,
no3sosidoumne oLeHNTb YPOBEHDb NMNONYHYEHHbIX 3HAHWN.

Mpn oLeHNnBaHUM NCNONb3YIOTCA KaYeCTBEHHbIE LWKa/bl OLEeHOK. Kputepum oueHnBaHnA npuseseHbl Bbille.
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