MuHob6pHayKku Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAMETHOE OBPA3OBATE/IbHOE YYPEXOEHUE
BbICLLErO O6PA30OBAHUA
«BOPOHEXCKWUA rOCYAAPCTBEHHbIA YHUBEPCUTET»
(®rBOY BO «BlrY»)
YTBEPXKAAIO
3aBeaytoLnii Kabeapoi
/é%i//* Kypranux Cepreit Amntpmnesmy
Kadenpa umdpoBbix TEXHOOMMI
05.03.2025
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:
NHxKeHepma MHGOPMALLMOHHbIX CUCTEM M TEXHOOTUI
3. Ksanudukaums (cteneHb) BbiMyCKHUKA:

bakanaspuaTt

4. dopma obyyeHus:

OyHan

5. Kadeppa, otBeyalowian 3a peasinsauuio AUCLUUMNINHDbI:
Kadenpa umdpoBbix TEXHOOMMI

6. CoctaButenn nporpammbi:

Cupota EkaTepuHa AnekcaHApoBHa, K. ¢.-M. H., AOLLEHT

7. PekomeHpoBaHa: npotokon HMC Ne 5 ot 05.03.2025

8. YuebHbiii rog: 2026-2027 Cemectp(bi): 3



9.llenu u 3agaum yuebHoOM AUCLUNAUHDI:

Llenbio Kypca ABAAETCA U3ydeHMe OCHOB TeopPUM GYHKLMA KOMMIEKCHOro NepemMeHHOoro.

OcHOBHbIMM 33ga4amu KypcCa ABNAKOTCA:

- 3HAKOMCTBO C KOMNNIEKCHbIMU YNCNaMWN N OCHOBHbIMU onepaunammn Had HUMU;

- OCBOEHME NOHATUA GYHKLMN KOMMJIEKCHOM NepPeMEHHOM, a TaKKe NOHATUA 04HOCBA3HON

(MHOrocBAsHoM) 061acTK, BHYTPEHHEN (BHELWWHEN, YaaeHHOW) TOUKMY;

- 0cBOeHWe onepaumin anddepeHLMpPOBaHUA Y UHTETPUPOBAHUA GYHKLIMM KOMMIEKCHOrO NepeMeHHoro;

- - 3HAKOMCTBO C NOHATNEM BbIYETOB.

10. MecTo yuyebHoii gucumMnanHbl B cTpyKType OOM:

Teopua GyHKLMIA KoMmnaeKcHoro nepemeHHoro (TOKM) BXoAnT B LMKA NPOdECCUOHaNbHbIX AUCLUMNANH B 0683aTENbHOM YacTy
610Ka b1. [1ns ycnewHoro M3y4eHuns AaHHOro Kypca HeobxoAnMbl 3HaHUA U YMEHUS, NPUobpeTeHHble B pesy/ibTaTe 0CBOEHMS

LUKOJZIbHOIO KypCa MaTeMaTUKU.

TOKM oTHOCUTCA K uncny dyHAAMEHTaNbHbIX Pa3fenoB COBPEMEHHOW MaTeMaTUKKU. 3HaHMe ocHoB TOKI aBaseTcs BaxKHOM

cocTaBastoWwen obwen maTemaTMYecKom KybTypbl BbIMYyCKHUKA.

11. NMnaHupyemble pe3ynbTaTbl 06yueHUs nNo gucumnanHe/moaynio (3HaHUA, yMEHUA, HaBbIKK),COOTHECEHHbIE C
nNAaHUpyembiMK pesysibTaTaMu 0CBoeHUs 06pasoBaTeibHOM Nporpammbl (KOMNETeHUMAMMU BblINyCKHUKOB):

I‘(O,EI| M Ha3BaHMe KoMneTeHUunn

OMK-1 CnocobeH npumeHATb
€CTeCTBEHHOHaY4YHble U
0BLENHKEHEPHbIE 3HAHUA, METOAbI
MaTeMaTMYyecKoro aHaamnsa u
MOAENMPOBAHUA, TEOPETUYECKOTO U
3KCNEepPMMEHTaIbHOTO UCC/Ie0BaHNA
B NpodeccnMoHaNnbHON AeATeNbHOCTH;

OMK-1 CnocobeH npumeHsTb
ecTeCTBEHHOHay4Hble U
0bLLenHKeHepHble 3HaHUA, MeTOoAbI
MaTemaTM4yecKoro aHaansa u
MOAEe/IMPOBAHUA, TEOPETUYECKOTO U
3KCMEepPMMEHTa/IbHOro UcCnef0BaHUA
B NpodeccMoHanbHOM AeATeNIbHOCTY;

Kopa v Ha3BaHKe MHOWKATOPa
KomMneTeHunmn

OrlMK-1.1 3HaeT ocHOBbI
MaTeMaTUKK, GU3MKK,
BbIHMCnMTeanOVI TEXHUKUN U
nporpaMmmMmmnpoBaHunA

OlK-1.2 YmeeT pewatb
CTaHAapTHble
npodeccroHanbHble 334a4u C
npUMeHeHnem
€CTeCTBEHHOHAY4YHbIX U
06LLEMHKEHEPHbIX 3HAHUN,
MeTOA0B MaTeMaTUYeCKoro
aHann3a u MoAeNnpoBaHmA

12. O6bem AUCLUNAMHDI B 3a4eTHbIX eguHULax/yac:

8/288

dopma NpomeXKyTOUHOM aTTecTauuu:

SK3ameH

3HaHuWA, YMEHUs, HaBbIKK

3HaTb: KNaCcCUYeCKMe N COBPEMEHHbIE
MeToAbl Teopun GYHKUUM
KOMMJ/IEKCHOTO NepemMeHHOoro.

YMeTb: npuMeHATb annapat TOKIM
O18 paboTbl C KOMMAEKCHbIMM
YMCAAMM M OMEPALMAMM HAL HUMM, A

TaKxe

anddepeHumpoBaTb "
MNHTErpMpoBaTb dyHKUMMU
KOMMJIEKCHOTO nepemeHHoro.
Bnagerts: NPaKTUYECKMMM
HaBbIKaMM npUMeHeHUs

KNACCUYECKUX W
meTtoaos TOKII.

COBPEMEHHbIX



13. Buabl yuebHOM paboTbl
Bua yuebHol paboTbl

AyauTopHble 3aHATMA
JIeKUMoHHble 3aHATUA
MpaKTnuyeckme 3aHATUA

JNlabopaTopHble 3aHATUSA

CamocTosTenbHan paboTa

KypcoBas paboTa

MpomexkyToyHaa aTTecTaumn
Yacbl Ha KOHTPO/b

Bcero

13.1. CopepkaHue AUCLUUNAUHDI

1/ HaumeHosaHme pasgena
AUCUMAANHBI

1 KomnnekcHble yncna n
AeNCTBUA HaZ HUMK

2 DYHKLMM KOMNNEKCHOW
nepemeHHown

CopeprkaHue pasgena AUCLUNANHBI

OcHoBHble onpeaeneHnsa 1 GaKkTbl, OTHOCAWMECA
K MOHATUIO KOMMIEKCHbIX Yncen;
apudmeTnyeckmne gencTBUSA Hag HUMK.
[eomeTpuyecKkan nHTepnpeTaumsa KOMMNAEKCHbIX
yuncen. Mogaynb 1 apryMeHT KOMMNIEKCHOTO
4ymncna, UX reomeTpuYeckas MHTepnpeTaums.
TpuroHomeTpryeckas v nokasatesibHasa Gopmbl
3aMUCKU KOMMNEKCHbIX Yyncen. MoHaTtua
nocnenoBaTe/IbHOCTM KOMNNEKCHbIX Yucen,
npeaena nocnefoBaTe/IbHOCTU KOMMIEKCHbIX
yuncen, orpaHUYEeHHOM, HEOrPaHUYEHHOM,
cxoAsuLeinca nocnefoBaTesIbHOCTM KOMMEKCHBIX
yucen.

OcHOBHble Teopembl Teopun Npeaenos. Kputepum
Kowwu ana cxopauLelica nocneoBaTelbHOCTH.
beckoHeyHO yaaneHHana Touvka.

MoHATUE DYHKUUM KOMMIEKCHOM NepemeHHON.
MoHATUA o4HOCBA3HOW (MHOrocBA3HOM) obaacTy,
BHYTPEHHE (BHELWHEN, yAaNeHHOM) TOUKMU.
Mpenen GyHKUUM KOMNIEKCHON NepemMeHHON.
HenpepbIBHOCTb GYHKLMM KOMMIEKCHOM
nepemeHHon. JIMHMM Ha KOMMNIEKCHOM
NNOCKOCTU.

Cemectp 3

50
34
16

58

36
36
144

Bcero

50
34
16

58

36
36
144

Peanusauus pasgena AUCUMNANHBI 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



3

4

n/n

OnddepeHumposaHmne
DYHKLMIA KOMMNIEKCHOWM
nepemeHHown

JnemeHTapHble GYyHKLMK

HanmeHoBaHue pasgena
ANCLUMNANHBI

WHTerpupoBaHune dyHKLMIA
KOMM/IEKCHOWM
nepemeHHown

MpowusBoaHas GpyHKLMUM KOMNAEKCHOM
nepemeHHON. FeoMeTpUYECKUIA CMbIC/T MOZYANA 1
aprymeHTa npousBogHow. Ycnosusa Kowu-
PumaHa anddepeHumpyemoctn GyHKUUN.
KoHdpopmHble oTobpaxkeHuna (NepBoro 1 BTOPoro
poaa). AHaNUTUYECKME U FApMOHUYECKue
dYHKLUMU. CBA3b MEXKAY aHAMTUYECKUMMU 1
rapMoHU4YeckUMMU GYHKLMAMK. BoccTaHoBNEHNE
aHaNUTMYECKON DYHKUUM NO ee feNcTBUTENbHOM
AN MHUMOM YacTu. JuddepeHumposaHme
YHKLUI KOMNAEKCHON NepemMeHHOM.

fiBHble dopmynbl ana dyHKumiA: Exp(z), Sin(z),
Cos(z), Ln(z). AnropuTm BbluMcneHUs GYHKLMI
Arcsin(z), Arccos(z), Arctg(z), Arcctg(z).
OTobpakeHune NN0CKOCTH, 3agaHHble bopMynamm
f(z)=2"2, f(z)=1/z.

CopepraHue pasgena AMCUMMNINHDI

OnpepieneHuna 1 CBOWMCTBA MHTErpana no
KOMM/IEKCHOW nepemeHHoW. MoHATe
nepBoobpasHoi GYyHKUUKU, KOHTYPA, KOHTYPHOIO
MHTerpana. Boelumcnexuve. Teopema Kowwu ans
0/[HOCBA3HOM M MHOTOCBA3HOW 06nacTeit. BbiBog,
dopmynbl Kown. UHTerpan Kowwu. Chepctena uns
dopmynbl Kown. UHTerpansl, 3aBucaLme ot
napameTpa. [Joka3aTenbCcTBO CyLL,eCTBOBAHUA
NPOU3BOAHbIX BCEX NOPAAKOB Y aHaIMTUYECKMX
YHKUMNA.

Teopema Jlnysunns.

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

Peanusauua passgena AUCUUNAKHBI C MOMOLLbIO
OHNalH-Kypca, SYMK

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



6 PAgbl aHannTUYECKNX
dYHKUMIA

7 KoHpopmHble
oTobparkeHus.
[pobHonuHelHas
dyHKUMA

1/M HaumenosaHue pasgena
AUCLMAANHBI

8 BblueTbl 1 UX NnprmeHeHne

YucnoBsble pAsbl HA KOMNIEKCHOW 061acTu.
CXoAMMOCTb M abCONOTHAsA CXOAUMOCTD
YMCNOBBIX PASOB C KOMMIEKCHBIMU YeHaMMU.
Cymma psaga, ocTaTok paga. Paabl GyHKUMI
KOMMJIEKCHOM nepemeHHo. Cxoaalimecs u
paBHOMEPHO cxoAALMeca GyHKLMOHabHbIe
paabl. MpusHak BeliepwTtpacca. Kputepuii Kown
[ON1A paBHOMEpPHO cxoasawmneca GyHKLUNOHANbHbIX
pafos. CBOWCTBA paBHOMEPHO CXOAALLMXCA
pagos. Teopema Beleplutpacca. CteneHHble
paabl 1 ux ceolicTea. Teopema Abens. Paguyc
CXOAMMOCTU U €ro Bbl4UCIEHME.
OunddepeHunpoBaHme N MHTErPUPOBaHME
CTeneHHbIX pAA0B. PasnoxeHne aHaAUTUYeCKon
dyHKUMK B pag Ternopa. Teopema Teinopa.
PasnorkeHune GyHKUMIA B pag Teinopa.
EAMHCTBEHHOCTD ONpeAeneHnA aHaIMTUYECKOM
dYHKUMKU. Hynm aHanuTuyeckon dpyHKUMK.
MoHaTMe paga JlopaHa. 061acTb CXOAMMOCTH
paga /lopaHa. PasnoxeHne aHaIMTUYECKOM
dyHKUMK B pag NlopaHa. Knaccuoukauma
M30/IMPOBAHHbIX OCOBbIX TOYEK aHANIUTUYECKOM
$yHKUMN. Teopembl 0 NpeaesbHbIX 3HAYEHUAX
aHaNUTUYECKMNX QYHKLMI B yCTpaHMMOMN ocoboit
TOYKe U B Moatoce m —ro nopsagka. Teopema
CoxaTckoro —Beieputpacca. Hyam
aHanuTUyeckoi GyHKLMKU. Teopema
eANHCTBEHHOCTU. PasnoxeHne dyHKUUM B pAg,
JlopaHa. U3onnpoBaHHble 0cobble TOYKM.

MoHATUE KOHPOPMHOTO OTOBPaXKEHUS.
MpocTeiiwmne nprmepbl KOHPOPMHOTO
oTobparkeHun. OCHOBHbIE NPUHLMMbI
KoHpopMHoro otobpakeHusa. CeoiicTBa fpobHO-
JIMHENHOTo 0TOBparkeHUs: KOHPOPMHOCTb,
KpYyroBoe CBOMCTBO, CBOMCTBO CUMMETPUM.
MpeacraBneHns APO6HO-TUHENHOW YHKLMM KaK
COBOKYMHOCTM NPOCTENLLNX OTOBPArKEHWNN.
YcnoBua ogHO3HAYHO onpegenstoLme ApobHo-
JINHENHY0 GYyHKLMIO.

CofepyKaHue pasgena AUCuUnanHbl

KnaccudumKkauma ocobbix To4eK 04HO3HAYHOM
dyHKUMK. MoBeaeHUe GYHKLMM B OKPECTHOCTH
6eCKOHEeYHO yAaNeHHON TOUKW. BblyeTbl 1 nx
npunoxeHus. BoluncneHune sobiuetos. OCHOBHasn
Teopema o BblyeTax. BblumcneHune onpeneneHHbIx
M HEeCOBCTBEHHbIX MHTErPasoB C MOMOLLbIO
Bbl4eTOoB. [OHATHE IorapndMmUYEcKoro BblyeTa.
MopcueT Hyne aHaAUTUYECKOW QYHKLMK.

13.2. Tembl (pasgenvl) AUCLUNAMHDBI U BUADI 3aHATUIA

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

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

Peanusauua pasgena AUCLUNANHBI C MOMOLLBIO
OHNalH-Kypca, 3YMK

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



Bcero

Ne  HammeHoBaHMe TeMbl JleKUMOHHbIe MpaKTuyeckue NabopaTtopHble CamocTonATeNbHas
n/n (pasgena) 3aHATUA 3aHATUA 3aHATUA paboTa
1 KomnnekcHble uncna n © 6 12 24

OeCTBUA Hag HUMU

PYHKLMM KOMMNNEKCHOM
nepemeHHOM

OnddepeHumposaHue
YHKUMI KOMMIEeKCHOM
nepemeHHoM

dnemeHTapHble
dYHKUMM

WHTerpupoBaHue
bYHKLMIA KOMMNEKCHOM
nepemeHHOM

6 PAzbl aHAIUTUYECKUX 14 10 12 36
YHKLUNI

7 12 4 20 36
KoHdopMHble
oTobpaxeHua. [pobHo-
NINHeNHas GyHKUMA

8 BblueTbl U UX 6 4 10 20
npumeHeHue

66 48 0 102 216

14. MeToaunueckue yKasaHua gnsa o6yyalowmxca No OCBOEHUIO AUCLMUNANHDI

OcBoeHME AUCUMNAWUHBI CKNaAblBaeTCA U3 ayaMTOpHOM paboTbl (yuebHOM AeaTelbHOCTU, BbINOHAEMOMN Noa, PyKOBOACTBOM
npenogasartens) U BHeayaMTOPHOM paboTbl (y4ebHOM AeATeNbHOCTU, peannsyemoit 06ydaoLmMMCcs CAaMOCTOATENbHO).

AyautopHaa  paboTta  COCTOMT M3 BbIMNOAHEHMS  MPAKTUYECKMX M NabopaTopHbiX  33adaHuii B 0B6bEMme,
npesycMOTPEeHHOM y4yebHbIM MaaHoM.

CamocToAaTenbvHaa paboTa npeanosiaraet yraybnéHHoe n3yyeHme oTAeNbHbIX Pa3genoB AUCLMMNIUHBI C UCMOb30BAaHUEM
IMTepaTypbl, PEKOMEHA,0BAHHONM NpenogaBaTesieM, @ TaKKe KOHCMEKTOB NpaKTUYecKMx (1abopaTopHbIx) 3aHATUI. B
KayecTBe NnJiaHa ANsa CaMoCTOATENIbHOM paboTbl MOMKET ObITb MCNONb30BaH pasgen 13.1 HacToswen paboyeit nporpammel, B
KOTOPOM 3adMKCMPOBAHbI pa3aenbl ANCUUNANHDBI U UX coaeprKaHue. B pasaene 13.2 paboyeint nporpammbl onpeaensercs
KO/IMYECTBO YaCcOB, OTBOAMMOE Ha CAMOCTOATENIbHYIO PaboTy MO KaXKAOMY pasgeny AWCLMMAUHLI. Bosbluee Konmyectso
4YacoB Ha CaMOCTOATE/IbHYIO paboTy oTBOAMTCA Ha Havbonee TpyAHble pasaesbl AUCLUMIUHDI. Ona
CaMOCTOATENIbHOTO U3y4YeHUA OTAENbHbIX Pa3fenoB ANCLUNANHBI UCNONb3YeTCA NepevyeHb TNTepaTypbl U APYTrUX Pecypcos,
nepedYncneHHbIX B NyHKTax 15 1 16 HacTosLel paboyen nporpammbl.

YcnewHocTb OCBOEHMSA AUCUMMNIMHBI ONPeAenseTca CUCTEMATUUYHOCTbIO M FIYyOUHON ayAWTOPHOW W BHEayaUTOPHOM
paboTbl obyyatoLLerocs.



I'Ile MCNosb30BaHUN AOUCTAHUMOHHbIX O6pa3OBaTe}1beIX TEXHONOTUIN 1 3/1eKTPOHHOro o6yquvm BbIMONHATb BCe
YKa3aHuA npenop,aBaTeneﬁ, BOBpeEMA NOAKNKYATbCA K online 3aHATUAM, OTBETCTBEHHO NOAXOAUTb K 3adaHUNAM ONA
CaMOCTOATENIbHOMN pa6OTbI.

15. MMepeyeHb OCHOBHOI M AOMNONHUTE/IbHOW NIUTEPATYpPbl, PECYPCOB UHTEPHET, HE06X0ANUMBIXA/A OCBOEHUA

AUCLUNUHDI

No NcTouHmMK

n/n

1 byaaes, B. [. MaTtemaTuueckuii aHanus. PyHKUMM HECKOIbKUX NepeMeHHbIX [DNeKTPOoHHbIN pecypc] /
bynaes B. [., Aky6coH M. fl. — 1-e nsa. — CaHkT-MeTtepbypr : /laHb, 2017 .— 456 c.—
<URL: https://e.lanbook.com/book/96244>

2

KpynuH, B. I. Bbiclas matemaTtuka. Teopua GyHKLUA KOMMINEKCHOTO NEPeMEHHOrO.

OnepaumoHHoe ncumncieHne. C60pHUK 3a4ay C peleHnammn [DNeKTPoHHbIN pecypc]: yuebHoe nocobue / B.T.
KpynuH, A.J1. Masnos, J1.T. Monos - M. : Uspgatenbckuit gom M3U, 2017.— 332 c.—<URL:
http://www.studentlibrary.ru/book/ISBN9785383012376.html>

6) AONONHUTENbHAA nTepaTypa:

No McTouHmMK
n/n
1 Bonkosbickuid, /1. . C60pHMK 3aaa4 No Teopun GYHKLMIA KOMNIEKCHOTO NePeMEHHOTO :

yyebHoe nocobue ana crya. sy3os / J1. N. Bonkosbickuid, I'. /1. JlyHu, U. . ApamaHosuy. — M3a,
4-e, nepepab. — M. : dusmatnut, 2004 .— 312 c.

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

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

No McTouHmMK

n/n

4

CBelwHMKOB, A. T. Teopua pyHKLMIA KOMNAEKCHOM NepeMeHHOM : ydebHUK ansa ctyq,. pus. cneumnanbHoOCTen
1 cneumnanbHocTn "MpuknagHas matematmka" / A. I. CBewwHnKos, A. H. TuxoHoB ; Mock. roc. yH-T um. M.B.
JlomoHocoBa .— W3a. 6-e, ctep. — M. : dusmataut, 2004.— 335 c.

B) MHPOPMALMOHHbIE 3/1EKTPOHHO-06Pa30BaTe/IbHbIe PeCcypCbl:

Ne n/n NCTOYHMK

1 dneKTpoHHas bubanoteka BrY https://lib.vsu.ru

2 DNEKTPOHHbIN yHuBepcuTeT BIY https://edu.vsu.ru
3 3BC «/laHby» https://e.lanbook.com/

4 «YHuBepcuTeTckan bubanoTeka online» https://biblioclub.ru/



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

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

16. MepeuyeHb yuebHO-meTOAUUECKOrO 06ecneyeHUs ANA CaMOCTOATeNbHOM PaboTbl

No MNCTOUHNMK
n/n
1 bynaes, B. [l. MatemaTtuyeckuii aHanus. yHKLMM HECKONbKMX NepeMeHHbIX [31eKTPoHHbIA pecypc] /

bynaes B. [., AkybcoH M. A. — 1-e u3g. — CaHkT-MeTepbypr : JlaHb, 2017 .— 456 c.—
<URL: https://e.lanbook.com/book/96244>

Bonkosbickuit, J1. . C60pHMK 3a4a4 nNo Teopumn GyHKLMN KOMNAEKCHOro NnepemeHHoro : yyebHoe nocobue
ans ctya. sysos / J1. W. Bonkosbickuid, . J1. JlyHu, W. T. ApamaHosuy. — W34, 4-e, nepepab. — M. :
dusmatamt, 2004 .— 312 c.

KpynuH, B. I. Bbicwasa matemaTtuKa. Teopms GyHKLMIN KOMMIEKCHOTO NePeMeHHOro.

OnepaumnoHHoe ncuncneHne. COOpHUK 3aaa4 ¢ pelueHnamm [DNeKTPoHHbIN pecypc]: yuebHoe nocobue / B.T.
KpynuH, AJ1. Nasnos, /1.T. Monos - M. : Uspgatenbckuit gom M3U, 2017.— 332 c.—<URL:
http://www.studentlibrary.ru/book/ISBN9785383012376.html>

CBelHMKOB, A. I. Teopua GyHKLUMIA KOMMNAEKCHOM NepeMeHHOoM : y4ebHUK ans ctya. ¢pus. cneumanbHOCTeN 1
cneumanbHocTn "MpuknagHas matematunka" / A. I. CBelwHuKoBs, A. H. TuxoHoB ; MocK. roc. yH-T um. M.B.
JlomoHocoBa .— W3a. 6-e, ctep. — M. : dusmartamt, 2004.— 335 c.

17. NHdopmaLMOHHbIE TEXHONOIUM, UCNOJIb3yeMble AJIA peann3aumnm yue6Hol 4UCLUNINHDI,BKAIOYAs NporpammHoe
obecneyeHune u MHGOPMaLMOHHO-CNIPABOYHbIE CUCTEMDI (Mpu HeobxogumocTu):

I'Ile peannsaunn oUNCUNNANHbL MOTYT MUCNO/Ib30BAaTbCA TEXHOJ/IOTUU 3/TIEKTPOHHOIO 06yl4eva N ANCTaHLUMOHHbIE
06pa305aTeanble TEXHONOTMM Ha base nopTana edu.vsu.ru, a TaKXKe gpyrve A0CTynHble pecypcbl ceTu MHTepHeT.

18. MartepuanbHo-TexHUYeckoe obecneyeHne 4UCLUNIUNHDI:

JleKuMOoHHasa ayamuTopus, OCHALWLEHHAsa MyAbTUMEAMMHbIM MPOEKTOPOM; CheunannusnpoBaHHaa mebesb: AoCKa MmenoBas
WAM MapKepHas 1 wr., cTosibl, CTyNbA B Heobxoammom konndectse. OC Windows v.7, 8, 10, Habop yTunuT (apxmBaTtopsl,
dann-meHemxkepsl), LibreOffice v.5-7, Foxit PDF Reader

19. OueHOuYHble CpeacTBa A8 NPOBEAEHUA TEKYLLEN U MPOMENKYTOUYHOM aTTecTauuit

MopsAAoK OLEHKM OCBOEHMA 0byyatowmmmnca yuebHOro matepuana onpesensercs CoAepKaHUem ceayowmnx pasaenos

AVCLUUNANHDI:
Ne Pasgenbl AMCLMANAMHI Koa komneTeHumu Koa uHankaTopa OLeHOYHble CpeaCcTBa A/1A
n/n (momynn) TEKyLLLel aTTecTaumnm
1 Pasgenbi 1-8 OlMK-1 OlK-1.1 KoHTponbHas paboTa
2 Pasgenbi 1-8 OlMK-1 OlK-1.2 KoHTponbHas paboTa

MpomeKyTo4Has aTTecTayma

dopma KOHTpoNA - DK3ameH

OugeHOoYHble cpeacTBa A8 MPOMEXKYTOUYHOM aTTecTaunm
Komnnekt KUM

20 Tunosble OLEeHOYHbIe cpeacrtea U metogudyeckme matepuasbl, onpegenaouime npoueaypbioueHnMBaHuUA



20.1 TeKywWwuii KOHTPONb YyCNEBAaeMOCTH
TeKyLMii KOHTPO/Ib YCNEeBaemMOoCTN N0 AUCUMIMIMHE OCYLLLECTBAAETCA C MOMOLLLbIO CleAyoLWMX OLLeHOYHbIX CPeCTB:

KOHTpO/IbHan paboTa.

Mpumepbl 3ag4aHUIN AN KOHTPOJIbHbIX PaboT:
KoHTponbHas pabora Ne 1
BapwuaHT 1 3apaHue 1.

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

3apaHue 2. (20 6annos) MNpeactaBbTe YMCAO 3-i B TPUTOHOMETPUYECKOW M SKCMOHeHUUanbHoi Gpopme.

3apaHue 3. (20 6annos) Bbiuncaute (3+5i)™>.

OnucaHve TexHOMOrMM nposeaeHua: obyyatolemycs caydaliHbiM 06pasom [OaeTcs OAMH U3 BapMaHTOB KOHTPOJIbHOM
paboTbl. Ha BbiMOAHEHME 334aHMI NpeaocTaBaseTca 2 akafeMmnYeckumx Yaca.

TpeboBaHMA K BbINOJHEHUIO 334aHUM (MK WKabl U KPUTEPUM OLLEHUBAHUA): MaKCMMa/ibHas OLLEHKA 33 BbIMOIHEHWE
KaX4oro 3afjaHusa npuseaeHa Bbiwe. OLeHKa CHUKAETCsA, eC/n B NpoLecce BbINOJHEHUA 334aHUA  ObliM  AONYLLEHbI
ownbKM M HeToyHocTn. OueHka O 6annoB cTaBMTCA MO0 3a MNOJIHOCTHIO HEBBLINMONHEHHOE 334aHne, AMbo npu
HaNMYUK rpybbIX OLMBOK.

20.2 NMpomerKyTouHaA aTTecTauus
MpomexKyTouyHaA aTTecTauma No ANCLUUNANHE OCYLLECTBAAETCA C MOMOLLBIO CIeAYIOLWMX OLLEHOYHbIX
CpeacTB:  KOMMAEKT

KUM.

MepeueHb BONPOCOB K IK3aMeHy:

OcHOBHble onpegeneHns W GaKTbl, OTHOCAWMECA K MOHATUIO KOMMJIEKCHbIX 4ucen; apudmeTnyeckme AencTama
Hag HUMK. [eomMeTpuyecKkaa WHTepnpeTaumMa KOMMJEKCHbIX uYucen. Moaynb M aprymMeHT KOMMAEKCHOTo 4ucna, WX
reomeTpuyeckas UHTepnpetaumsa. TpUroHOMETpPMYEecKas UM MokasaTeslbHad GopMbl  3aMMCU  KOMMJIEKCHbIX  Yucen.
MoHATUA nocneoBaTe/IbHOCTH KOMM/IEKCHbIX yucen, npegena nocnenoBaTeNbHOCTU KOMMJIEKCHbIX — YKUcen,
OrPaHUYEHHOW, HEeOrpaHUYEHHOM, CXOAALLENCS MOCAef0BaTe/IbHOCTU KOMMJIEKCHbIX Yncesn. OCHOBHble TEOpPEeMbl Teopun
npegenos. Kputepun Kowm ans cxogsawenca nociefoBaTeibHOCTU. BeCKOHeYHO ypaneHHas Touka. [oHATMe yHKuMK
KOMMJEKCHOM nepemMeHHon. [loHATMA OAHOCBA3HOW (MHOrocBA3HOM) o06/1acTK, BHYTPeHHel (BHEeWHel, YyaaseHHOMN)
ToYkn. TMpenen GyHKUMM KOMMAEKCHOM nepemeHHON. HenpepblBHOCTb GYHKUMM KOMMNAEKCHON NepemMeHHOM. JIMHUK Ha
KOMMIEKCHOM NAOCKOCTU. [Tpon3ssoaHaa GyHKLMM KOMNAEKCHON NepeMeHHOM.

FeoOMeTpUYECKUI CMbICI MOAYAS U apryMeHTa npoussogHon. Ycnosus  Kowwu-PumaHa aunddepeHumpyemocT u
dYHKUMU. KoHbOpMHble oTobpaxkeHns (nepBoro v BTOporo poaa).

AHanUTMYeCKMe U TrapMoHuYeckme OyHKUMU. CBA3b MeXAy aHa/IMTUYECKUMU U TaPMOHUYECKUMU PYHKLUAMMU.
BocctaHoBNEHWE aHANUTMYECKOW GYHKUMM MO  ee  AEWUCTBUTENIbHOWM UAM  MHMMOM  YacTu. OuddepeHumpoBaHue
OYHKUMIA  KOMMNIEKCHOW nepemMeHHOoW. flBHble dopmynbl  ana  ¢yHkuuia:  Exp(z), Sin(z), Cos(z), Ln(z). Anroputm
BbluMcneHns ¢GyHKumii  Arcsin(z), Arccos(z), Arctg(z), Arcctg(z). OTobparkeHue NAOCKOCTH, 3agaHHble popmynamu f(z)=z ?,
f(z)=1/z. OnpepenexHnsa 1 cBOMCTBa MHTErpana No KOMMIEKCHOW nepemeHHoW. [loHATME nepBoo6pasHon GyHKUMK,
KOHTYpa, KOHTYPHOro uHTerpana. BoluncneHve. Teopema Kowwu 4nA OAHOCBA3HOM WM MHOroCBA3HOM obnacten.
BbiBog  dopmynbl  Kowwu. UHTerpan Kowwu. Cneactsua ms dopmynbl Kowwu. MHTerpanbl, 3aBUcsAWME OT MapameTpa.
[ 0Ka3aTeNbCTBO CyLL,ECTBOBAHMA NPOMN3BOAHbIX BCEX MOPAAKOB Y aHAaNUTUYECKUX GYHKUMIA. Teopema JInysuans.

Yucnosble psabl Ha KOMMNAEKCHON 06/1acTh. CXOAMMOCTb M abCONOTHAA CXOAMMOCTb YMCAOBbIX PAZOB C KOMMIEKCHbIMM
uneHamun. Cymma paga, OCTaToK psaga. Pagbl OyHKUMIA KOMMAEKCHOM nepemeHHOM. Cxoaalmecs U paBHOMEPHO
cxopawmeca GyHKLUMOHaNbHble pagbl. MpusHak BeiepwTpacca. Kputepuit Kown  ana  paBHOMEPHO — cxogAlymecs



dYHKUMOHaNbHbIX pagoB. CBOMCTBA pPaBHOMEPHO cxoaslwmxca pagos. Teopema BeleplTpacca. CTeneHHble psaabl
nx ceoicTea. Teopema Abens. Paguyc cxogumoctTMmero BbluncneHmne . JuddepeHumpoBaHme M UHTer
pUupoOBaHCTENEeHHbIXMe papgoB. PasnokeHne aHanuTnuecko GyHKUMK B pag Tennopa. Teopema Teinopa.
PasnoxkeHne dyHKUMI B pag Tennopa.

EAMHCTBEHHOCTb OnpeaeneHnsa aHaauTUYeckon yHKLMnU. Hynu aHanutnyeckomn GyHkumm. NMoHATHe paga

NopaHa. 0O6nactb cxoammoctM  pAga  JlopaHa.  Pas3fio)KeHWe  aHanuTMyeckoh  GyHKumm B psg  JlopaHa.
KnaccuoumKkauma M301MPOBaHHbIX 0OCODObIX TOYEK aHAAUTUYECKOM ¢YyHKUMKW. Teopembl O NpeaesibHbIX 3HaYeHUAX
aHANUTUYECKUX PYHKLIMIA B YCTPAHMMOWM ocobol TOYKe M B Nontoce m —ro nopagKka. Teopema CoxaTckoro —BeMeplutpacca.
Hynu aHanutuyeckolt GyHKUMKU. TeopeMa eaAnHCTBEHHOCTU. PasnoxkeHne dyHKUMKM B pAg JlopaHa. M3onmnpoBaHHble ocobble
TOYKM.

MoHATME KOHpOpPMHOro oTobpaxkeHusa. [pocTeliwme npumepbl KOHPOPMHOro oTobpaxkeHusa. OCHOBHbIE MPUHLUMMbI
KOHPopMHOro oTobparkeHus. CBoilcTBa  APOOHO-AMHEMHOro oTobparkeHua: KOHPOPMHOCTb, KPYroBoe CBOMCTBO,
CBOMCTBO cMMMeTpuK. [peacrtaBneHns APOOHO-TMHENHON GYHKUMKM KaK COBOKYMHOCTM  MPOCTENWMX  OTODOpaKeHWM.
Ycnosuss  OAHO3HAYyHO  onpegenstowme  ApobHO-AMHENHYO GyHKUMIO. KnaccudumKkaums ocobbix TOYeK OAHO3HaAYyHOM
dyHKUmK. MNoeaeHe GYHKUUU B OKPECTHOCTUM GECKOHEYHO YyAa/IeHHON TOYKM. BblYeTbl U MX MPUNONKEHUA. BbluncneHune
Bbl4eToB. OCHOBHAA TeOpema O BblYeTax. BbluMcieHMEe onpeaeneHHbIX UM HECOOCTBEHHbIX MHTErpasioB C MOMOLLbHO
BblyeToB. [MoHATME NorapMdmmuyeckoro BblyeTa. MoacyeT Hyel aHaANTUYECKON QYHKUNN.

Mpumepbl TUNOBbIX KOHTPO/IbHO-U3MEPUTE/IbHbIX MAaTepPUaNos:
KOHTpobHO-U3MepuTenbHbIt matepuan Ne 1
1. TeomeTpuyeckasa MHTepNpPETaLMA KOMMIEKCHbIX Yncen.

2. Cnepacteusa ns ¢opmybl Kowwn.

KOHTpOnbHO-U3MepuTenbHbl matepuan Ne 2
1. Mpeaen GyHKUUU KOMMIEKCHOM NepemMeHHON.

2. O6nactb cxoaMMOCTU psaa JlopaHa.

OnucaHue TexHosorMmM nposefeHus. Obyyarowemyca caydalHbiM obpasom paetca KUM, cogepskawmin 2 Bonpoca U3
nepeyHs. Ha BbiNosHEeHWe 3a4aHWIA NPeaoCcTaBAAeTca 2 akageMnYeckmx yaca.

TpeboBaHUA K BbINOJHEHUIO 334aHUIN (MW LWKaAbl U KPUTEPUWU OLEHUBAHMA). [na oueHWMBaHUA pe3y/bTaToB 0byYeHus
Ha 3K3aMeHe UCMOoNb3YHTCA CeayloLine NoKasaTenu:

1) 3HaHWe OCHOBHbIX MOHATUIA TeopMM GYHKLMIA KOMMNAEKCHOTO NepeMeHHOro U ee MeToA0B, KOTOPbIeMCNoAb3yoTca  AnA
MOCTPOEHUA MOJEeNein M KOHCTPYMPOBaHUA aarOPUTMOB PELLIEHMSA MPaKTUYECKMX 3a4a4;

2) 3HaHWe NOCTAaHOBKM KAacCUYECKMX 3a4ay;
3) 3HaHWe meTon0B GOPMYIMPOBKM M 40KA3ATEIbCTBA MAaTEMATUYECKUX YTBEPIKAEHWI;

4) ymeHue NPUMEHATb meToAbl Teopumn byHKUNIA KOMM/IEKCHOTO nepemeHHoro ans pelieHuns
3aga4npodeccmoHanbHOM AeATeNbHOCTY;

5) ymeHve npumeHsTb annapaT Teopum QYHKLUMA KOMMJIEKCHOrO MNepemeHHOro Aasa [A0Kas3aTe/NbCTBayTBEpPXKAEHWUN U
Teopem;
6) BnaseHne HaBblKamMW  KBanMdULMPOBAHHOrO Bblbopa M afanTauMu  CYLLECTBYHOWMX MeTOAO0B  A/ApeLleHus

NPaKTU4YeCKNX 3aaad,

7) BageHne HaBblkaMMW WUCNO/Ib30BaHNUA MEeTOA0B peleHnA KaaCCnudyeCKkux 3adady Teopun d)yHKLLMVIKOMHHEKCHOFO
nepemeHHOro gna peweHunAa paszinyHbiX eCTeCTBEHHOHAY4YHbIX 3a4a\.






anBep,éHHble HUXe 3a4aHUA peKomeHayeTca Ucnosib3osaTtb Npu nposegeHnn gUarHoCTU4eCKUX pa601 ANA OUeHKU

OCTaTOYHbIX 3HAHMUIA NO aAuvncuunaunHe

POC_09.03.02 N"HchopMaLMOHHbIE CUCTEMbI U TEXHOSOINN

top/MNo ymonyanuro ana ®OC_09.03.02 UHhopmaLMOHHbIe CUCTEMbI U

TexXHonormm

top/MNo ymonyanuro ana ®OC_09.03.02 UHopmaLMOHHbIE CUCTEMbI U
TexHonornu /OMNK-1/Teopua ¢pyHKLNMN KOMMNIEKCHOrO NepeMeHHOoro

top/MNo ymonyanuro ana ®OC_09.03.02 UHopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/Teopusa ¢yHKUMM KOMNNEKCHOro nepemeHHoro/Teopus
(pYHKLMN KOMMNEKCHOro nepeMeHHOro_TecTtoBble 3aaHuA

Bonpoc_tecT

Beraucmuts \( \frac{7-i} {3+i} \) MA
Bann no ymonuanwuio:| 1

CnyuaitHbIi nopsigok otBeToB| [la
HymepoBaTtb BapuaHTbl otBeToB?| 0

MokasaTb KONMYECTBO NPaBUNILHLIX OTBETOB Nocrie okoH4YaHus:| [da

LTpadp 3a kaxayro HenpaBunbHyO nonbITky:| 33.3
ID-Homep:
OTBeThbI OT3bIB OueHka

A. 2-i BEpHO 100
B. 2+ HEBEPHO 0
C. -2-i HEBEPHO 0
D. 1+ HEBEPHO 0
E. 10+10i HEBEPHO 0

O6LKIM OT3bIB K BONpPOCY:

[Ona no6oro npaBuUibHOro oreeTa:

Baw oTBeT BEpHbINA.

ins no6oro HenpaBUNLHOro OTBeTa:

Baw oTBeT HenpaBuUAbHbIN.

[ns nto6oro 4YacTM4YHO NPaBUIILHOIO
oTBeTa:

Balu OTBET YaCTMYHO NPABU/IbHbIN.

Mopackaska 1:

MNokasaTb KONMYeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YpanuTb HeKOpPPEeKTHbIE OTBEThI
(Noackaska 1):

HeT

Terun:

(MC/MA)

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3adaHHo20 CrUCKa.




Bonpoc_tecT1

YeMmy paBeH MOAYJIb KOMIUIEKCHOTO Yncia z=3+2i MA
Bann no ymonyanuio:| 1

CnyuaitHbIi nopsigok oreeToB| [1a
HymeposaTtb BapuaHTbl oTBeToB?| 0

MokasaTb KONM4YecTBO NpaBUNbHbLIX OTBETOB Nocrie okoH4YaHus:| [da

LWTpach 3a kaxayto HenpaBunbHyto nonbITky:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka

A. \(\sqrt[]{13} \) BEPHO 100
B. 0 HEBEPHO 0
C. 0.5 HEBEPHO 0
D. \(\sqrt[]{15} \) HEBEPHO 0
E. 3 HEBEPHO 0

O6LWwmM OT3bIB K BONPOCY:

[na no6oro npaBUILHOroO OoTBeTa:

Balu oTBET BEpPHbIN.

[Ona nro6oro HenpaBunbHOrro oTeBeTa:

Balu oTBET HEMPABU/IbHbIN.

[na no6oro 4acTU4HO npaBuUIiibHOro
oTBeTa.

Ballu OTBET YaCTMYHO NMPaBU/IbHbIN.

Mopckaska 1:

Moka3aTb KONU4YeCTBO NPaBUNbHbIX
otBeTOB (Moackaska 1):

HeT

YaanuTb HeKOppPEeKTHbIe OTBETbI
(Noackaska 1):

Het

Teru:

lMossonsiem ebibupamb 0OUH UMU HECKOMLKO fpasusibHbIX omeemos U3 3adaHHo20 CriucKa.

(MC/MA)




Bonpoc_tecT2

KomrurekcHo COIPSAKCHHOC YHCIIO K YHCITY z=4-1 paBHO

MA
Bann no ymonuauuo:| 1
CnyuaiHbIi nopsagok oteetos| [1a
HymeposaTtb BapuaHTbl oTBeToB?| 0
MokasaTb KONMYECTBO NPaBUNbLHLIX OTBETOB Nocrie okoHYaHus:| [a
LTpad 3a kaxayro HenpaBunbHyO nonbITky:| 33.3
ID-HOMep:
OT1BeThI OT13bIB OueHka
A. BEPHO 100
B. HEBO3MOXKHO 110100paTh TaKoe YHCIIO HEBEPHO 0
C. HEBEPHO 0
D. HEBEPHO 0
E. 0 HEBEPHO 0
OO6LWuI OT3bIB K BONpPOCY:
[lna no6oro npaBUNbLHOroO oTBeTa: Bal oTBET BEpPHbIN.
[na no6oro HenpaBUILHOIO OTBEeTa: Baw oTBeT HenpaBU/IbHbIN.

ans nboro 4YacTU4HoO npaBuUiibHOro
oTBeTa.

Baw oTeeT YacTMyHO I'IpaBVII'Ibelﬁ.

Mopckaska 1:

Moka3aTb KONU4YeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

Yoanutb HeKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

(MC/MA)

lNoseonsiem 6bI6Upamb OOUH Uriu HECKOJIbKO ripasursibHbIX omeemaoes u3 3a0aHHOe20 criuckKa.




Bonpoc_tecT3

Haiinure apryMeHT KOMITJIEKCHOTO Yucia z=-1+i MA
Bann no ymonyanuio:| 1

CnyuaitHbIi nopsigok oreeToB| [1a
HymeposaTtb BapuaHTbl oTBeToB?| 0

MokasaTb KONM4YecTBO NpaBUNbHbLIX OTBETOB Nocrie okoH4YaHus:| [da

LWTpach 3a kaxayto HenpaBunbHyto nonbITky:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka

A. \(\Mfrac{3 \pi } {4} \) BEPHO 100
B. 0 HEBEPHO 0
C. \(\frac{ \pi } {4} \) HEBEPHO 0
D. -\frac{ \pi } {4} HEBEPHO 0
E. \(-\frac{3 \pi } {4} \) HEBEPHO 0

O6LWwmM OT3bIB K BONPOCY:

[na no6oro npaBUILHOroO OoTBeTa:

Balu oTBET BEpPHbIN.

[Ona nro6oro HenpaBunbHOrro oTeBeTa:

Baw oTBeT HenpaBUbHbIA.

[na no6oro 4acTU4HO npaBuUIiibHOro
oTBeTa.

Ballu OTBET YaCTMYHO NMPaBU/IbHbIN.

Mopckaska 1:

Moka3aTb KONU4YeCTBO NPaBUNbHbIX
otBeTOB (Moackaska 1):

HeT

YaanuTb HeKOppPEeKTHbIe OTBETbI
(Noackaska 1):

Het

Teru:

lMossonsiem ebibupamb 0OUH UMU HECKOMLKO fpasusibHbIX omeemos U3 3adaHHo20 CriucKa.

(MC/MA)




top/MNo ymonyanuro ana POC_09.03.02 UHhopmMmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/Teopua yHKLMN KOMMNIIEKCHOro nepemeHHoro/Teopus
(pyHKLMN KOMMNEKCHOro nepeMeHHOro_3sagaHus ¢ KOPOTKMM OTBETOM

Bonpoc ¢ KOPOTKUM OTBETOM

SBnsiercst mu GyHKIMS KOMIUTEKCHOTO repemeHHoro \( f(z)=e"z \)nuddepenunpyemoii. [IpoBepuTts ¢ moMomniso

ycinosuii Komu-Pumana.

SA

Bann no yMOn4aHuio:

YyBCTBUTENBLHOCTb K perucTpy:

HeT

LWrpad 3a kaxayro HeNnpaBUINbHY NONbITKY:

33.3

ID-HOMep:

OTBeTbI

OT3bIB

OueHka

aa

100

O6LWwmn OT3bIB K BONpPOCY:

Mopckaska 1:

Teru:

Bam Heobxo0umo yka3ampb xomsi 6b1 0OUH 803MOXHbIU omeem. [lycmble omeemsi He 6ydym
ucrionib3o8ambcsi. CUMBOI «*» MOXKHO UCIMO/Ib308amb 8 Kadecmee wabsioHa,
coomeemcmeyrouiezo nobeim cumeonam. lNepabili nodxodswuti omeem 6ydem

ucronb3o08ambcs 05151 orpedenieHUs1 OUEeHKU U 0ma3blea.




top/MNo ymonyanuro ana POC_09.03.02 UHhopmMmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/Teopua yHKLMN KOMMNIIEKCHOro nepemeHHoro/Teopus
(pYHKLMN KOMMNJIEKCHOIO NepeMeHHOoro_3afaHus ¢ pa3BeépPHYTbIM OTBETOM

Bonpoc ¢ pa3BepHYyTbIM OTBETOM

Haiiti o6macts onpenenenus pynkmun \( z=\sqrt[]{16-x"2-y"2} -In(x-y) \)

ES

Bann no yMon4yaHuio:

1

dopmar oTBeTa:

HTML-
pefakTop

TpeboBaTb TEKCT:

Ha

Pasmep nons:

40

PaspewnTtb BNOXeHUA:

0

TpebGyemoe Yncno BNOXeHUN:

0

Pa3pelueHHble TUNbI ¢pannos:

ID-HOMep:

LLlabnoH oTBeTa

UHdopmaumsa ana oueHMBaKoLWKUX

PaccMmoTpuM nepBoe HEpaBEHCTBO. 3aIHUIIIEM €ro B
Brje \( X2+y"2<=16\). DTO HEPaBEHCTBO OMPEICIICT
00J1aCTh, JISKAIIYI0 BHYTPY OKPYKHOCTH panuyca 4 u
[ICHTPOM B Havalle KOOpUHAT. Tak Kak HepaBEHCTBO HE
CTpOTroe, TO caMa OKPY>KHOCTh IIPUHAIICIKUT ITOU
oOiactu. PaccMOTpuM BTOpOE HEPABEHCTBO. 3amuIeM
€ro B BUJC Y<X. DTO HEPABEHCTBO ONpeAeisieT 001acTh,
NexaInyro Hke npsMoi y=x. Tak kak HepaBeHCTBO
CTpOToe, TO caMa MpsMasi He MPUHAJICIKHUT ITON
oOnactu. [lepecedenue MByX MONyYEHHBIX 00IacTel U
Oyzer 3a1aBaTh 00JIACTh ONPEIICICHUS
paccMaTpuBaeMOi (YHKIIUH.

Ob6nacTbio onpezeneHust QyHKIUH OyAeT SBIATHCS
CJIe[yIOIIee MHOXKECTBO TOUEK ILIOCKOCTHU!

O6LwmMi OT3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egsecmu mekcm. Omeem OosrmkeH 6bimb

oueHeH nperodasamersieM 8py4HyIo.

[na oueHnBaHMA pe3ynbTaToB O6y‘4€Hl/lF| Ha 9K3aMeHe UCNoNb3yeTca 4-6annbHan WKana:

«OTNINYHO», «XOpoLWwo», «kyaAoBNeTBOPUTE/IbHO», KHEYAOBNETBOPUTE/IBHOY»

KpVITepVIM OoueHnBaHnA KOMI'IGTEHLI,VII‘/‘I

YpoBeHb
cbopmMmmnpoBaHHOCTHU LLIKana oLeHOK

KOMneTeHuumn




MosnHOE COOTBETCTBME OTBETA 0OYYAOLLErOCS BCEM
nepeymcieHHbIM Kputepuam. ObyyatoWwmincs 4emMoHCTpupyeT
BbICOKMIA YPOBEHb BIaZEHNA MATEPUAIOM, OPUEHTUPYETCS B
npeameTHon 0b61acTi, BEpPHO OTBEYaeT Ha Bce
[OMONHUTEIbHbIE BOMpPOChI. CAaHbl BCE KOHTPO/IbHbIE PaboTbl
(oueHKa He meHee 25 6annos).

MoBbILWEHHbI YPOBEHb

OTAnYHO

OTBET Ha KOHTPO/IbHO-U3MEPUTENbHbIN MaTepuan He
COOTBETCTBYET O4HOMY MW ABYM M3 NepeyncaeHHbIX
rokasaTesieil, HoO 0By4aloLWMINCA AaET NPaBUIbHbIE OTBETbHI Ha
[0MONHUTEIbHbIE BOMPOCHI. JonycKatoTcsa ownbKu npu
BOCMPOM3BEAEeHNN YacTU TEOPETUYECKUX NONOXKEHNN. CaaHbl
BCE KOHTPO/IbHbIe paboTbl (OLeHKa He MeHee 25 6annos).

ba3oBbIli ypoBEHb

Xopouwo

OTBET Ha KOHTPOJIbHO-U3MEPUTENbHbIN MaTepuan He
COOTBETCTBYET /I0ObIM TPEM U3 MepeynucIeHHbIX NokasaTenen,
obyuatowniica AaeT HeNnosiHble OTBETbI HAa AOMO/IHUTE/IbHbIE
Bonpocbl. CGopmMpOBaHHblE 3HAHWA OCHOBHbIX MOHATUN,
onpeseneHuii u Teopem, U3y4yaembix B Kypce, He Bceraa
NOJIHOE MX MOHUMAHUE C 3aTPYAHEHUAMU NPU
BocnpowusseaeHnmn. CoaHbl BCe KOHTPO/IbHbIE PaboThl (OLLeHKa
He meHee 25 6annos).

Moporosblit ypoBeHb

YA0BNETBOPUTE/IbHO

OTBeT Ha KOHTPO/IbHO-U3MEPUTESIbHbI MaTepuan He
COOTBETCTBYET /II0ObIM YETLIPEM U3 NEPEUYNCTIEHHBIX
nokasartenei. ObyvaroLmMinca 4EMOHCTPUPYET OTPbIBOYHbIE
3HaHUA (NMBO MX OTCYTCTBUE) OCHOBHbIX MOHATUN,
onpeaeneHnn U Teopem, UCNoib3yemMblX B Kypce, AU He
cAaHa xoTA bbl 04HA KOHTPO/IbHAA paboTa (nosyyeHa oLeHKa
MeHblue 25 6annos).

HeynoBneTBopuTenbHo
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