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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.5.15 KoMmnnekcHbIN aHanu3

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKM/cneLnanbLHOCTU:

01.05.01 ®dyHaoameHTanbHble MaTeMaTka 1 MexaHuka

2. Mpodcdunb noaroTroBku/cneumannsauymsa:

3. KBanudwmkauusa (cteneHb) BbinyckHMKa: Matematuk. Mexanuk. lNpenogaBatensb

4. dopma ob6y4eHus: oyHas

5. Kacbegpa, oTBevarLwas 3a peanmsaunio AUCLUUNIUHBLI: TEOPUN OYHKLMA N reOMeTpumn
6. CocTtaBuTENU NporpamMmbi:

Mpsaues B. J1. — kaHangaT ms.-MaT. HaykK, OOLEHT;

7. PekomeHpgoBaHa: HMC MatemaTunyeckoro d-ta
npoTtokosn Ne 0500-07 ot 03.07.2018 .

8. YuebHbIM roa: 2018/2019 CewmecTp: 4

9.lenu n 3apgaum y4eOHOM AUCLUUNIIUHDI:



Uenu udy4eHusi QUCUUNIUHBI:

- noaroTtoBka CTygeHTa K BOCMNPUATUIO MaTeMaTUyeckoro annaparta cneuunarbHbIX
ANCUMNNNWH, YTEHUIO CneynanbHon nuTtepaTypbl;

- nony4yeHvne 6a3o0BbIX 3HaHWUN U (POPMUPOBAHME OCHOBHLIX HaBbIKOB MO KOMMIIEKCHOMY
aHanuay, HeobxoouMbIX NS pelleHnsa 3agad, BO3HMKAKLWMNX B TEOPETUYECKUX U NPUKNAOHbIX
nccnegoBaHusXx;

- pasBUTUE JSIOrMYECKOro MbILLSIEHUS;

- (bopmupoBaHMe HeobxoaNMMOro ypoBHS MatemMaTu4eckon NOLroTOBKW ANS NOHUMaHUA
ApYrux maTtemaTudeckux OAUCUMMINH, TakKUX KakK  ypaBHEHUST MaTemMaTuyeckom UMK,
OYHKUMOHASNbHbIN ~ aHanus3,  cneuuanbHble  pasgenbl  anrebpavyeckon  TOMOMOrunu,
OObIKHOBEHHbIE AndhdepeHLmanbHble ypaBHEHUS, TEOPUS BEPOATHOCTEWN, BblYUCIUTENbHAsS
MaTemMaTtuka, npuknagHble AUCUUnnuHbl (rMapo- U aspoMexaHuka, TeopUs ynpyroctu, Teopust
aBTOMaTUYECKOro peryrnmpoBaHuns).

3adayu oucyunmnuHsbl:

- OEeMOHCTpauma Ha npumMepax MaTtemMaTUyYecKMxX MOHATUA W MeTOOOB CYLUHOCTU
Hay4HOro nogxoaa, cneundunkn maTtemMaTuKn, ee ponu B passBuTUN Apyrnx Hayk;

- OBnageHve CTygeHTaMW OCHOBHbIMW MaTeMaTU4YECKUMU MOHATUAMM KOMMEKCHOro
aHanuaa,

- BblpaboTka YMEHUW aHanu3npoBaTb MOSyYEeHHble pe3ynbTaTbl, pewaTb TUMNoBble
3agayn, npnobpeTeHne HaBbIKOB paboThl CO cneumanbHOM MaTeMaTUYECKOn NUTepaTypou;

- (pbopmupoBaHMe yMeHW UCMONb30BaTb MaTeMaTU4YecKU annapat gns pelleHus
TeopeTU4eCKMX N NpUKNagHbIX 3a4ad.

10. MecTo y4yebHOM AncUMNNUHBLI B cTpyKType OOI:

OucunnnnHa «KomnnekcHbIn aHanu3» aBnaeTcs 6a3oBon ANCUUNIMHON MaTeMaTU4YeCcKoro
yukna gucumnnmi denepanbHOro rocygapCTBEHHOro obpasoBaTenibHOro ctaHaapTa BbICLLEro
npodpeccuoHanbHoro obpasoBaHus no HanpasneHuio 01.05.01 dyHOoameHTanbHble
MaTtemaTuka U MexaHuka (cneumnanurer).

OucumnnuHa «KomnnekcHblh aHanuay» 6asnpyetcs Ha 3HaHWAX, MNOSTYYEHHbIX B pamMkax
WKONbHOro Kypca «MartemaTuka» WNU COOTBETCTBYIOLWNX MaTeMaTUYECKUX OUCUUNIIUH

cpeaHero  npodpeccuoHanbHOro  06pasoBaHMsl,  MCMOMb3YHOLWMX  COOTBETCTBYHOLLME
KONMYECTBEHHbIE METOAbI, a TaKKe KYpCOB MaTeEMATMYECKOro aHanm3a v JIOrunKu.
MpuobGpeTeHHble B pe3ynbTate OOy4YeHUs! 3HaHUS, YMEHWUS U HaBbIKK ABnsieTcs

OCHOBaHMEM ANH YCNEeLWHOro n3y4deHus Kak gansHenwmnx 6a3oBbiX KypcoB — OYHKLMOHANbLHOMO
aHanusa, guddepeHumanbHbiX YpPaBHEHUW, TEOPUM BEPOATHOCTEW, TakK U cheuuanbHbIX
KypcoB, Hanpumep, Teopuu QYHKUMMA MHOIMMX KOMMMEKCHbIX MepeMEHHbIX, CreKTpanbHOM
TEeopun onepaTtopoB; NpuOBpeTeHHble 3HaHMs MOryT Takke MOMOYb B  Hay4HO-
nccrnegosartenbckon pabore.

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuUNMHe/MoAynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs oGpa3oBaTeribHON
nporpamMmbl (KOMNETEHLUUAMU BbIMYCKHUKOB):

KomneTteHuus MnaHnpyemble pesynbtaTbl 00y4eHus
Kon HasBaHue
OK-7 | cnocoBHOCTLIO K YMeTb:  uUcrnonb3oBaTb  (PyHAAMeHTanbHble  3HaHUSA
caMoopraHm3aumm u K KOMMMEKCHOro aHanunsa B Apyrnx pasgenax matemaTukm
camoobpa3zoBaHuto
OlK- | roTOBHOCTbO 3HaTb: OCHOBHble MOHATUA, WMX CBOWCTBAa B obnactu
1 MCNoNb30BaTb KOMMMEKCHOro aHanmsa
dyHAaMeHTanbHble
3HaHuA B obnactu BnageTb (MMeTb HaBblK(K)): bopmynamm KOMMIIEKCHOrO
MaTeMaTU4YecKoro aHanusa




aHanusa, KOMMEKCHOro U
dYHKLMOHArbHOro
aHanuaa, anrebpsl,
aHannTn4yeckKoun
reomeTpun,
AndpdepeHumansHom
reoMeTpun 1 TONosIoruu,
AndodepeHumarnbHbIX
YypaBHEHWI, OUCKPETHOWN
MaTeMaTuKun n
MaTemaTuyeckon ousnkm

12. O6bem gucumniuHbl B 3a4eTHbIX eaMHMUax/vyac. (s coomsemcmesuu ¢ y4ebHbIM MIaHOM) —
6/ 216.

Popma NpOMEXYTOHYHOM aTTecTaumMmn 3adeT / 9K3aMeH.

13. Buabl yue6HoOM paboThbl

TpyaoemMKocTb
Bug yyebHor paboTbl Bcero Mo cemecTpam
4 cemecTp

AyOVTOpHbIE 3aHATUSA 102 102
B TOM 4uncne: nekunmn 34 34
npakTuyeckne 68 68
nabopartopHble
CamocTtosaTenbHas paborta 78 78

UToro: 216 216

13.1. CopepxaHme AUCLMNIINHBI

Ne HanmeHoBaHue pasgena

CopepxxaHue pasgena aMcumnimHsbl
n/n OVNCLUMTVHBI aep pasp aucy

1 KomnnekcHble ymcna. KomnnekcHble yncna, KoMnnekcHas nnocKoCTb; MOAYIb U apryMeHT
KomnnekcHasi NnocKoCTb. KOMMIIEKCHOIO Yncna, ux CBOMCTBA; YACMNOBbIE NOCINEA0BaTENLHOCTA U UX
npenensl, pagbl; cTepeorpaduyeckas NpoekLms, ee CBoWCTBa; cepa
PumaHa, paclumpeHHas KoMnneKkcHasi NiIoCKOCTb; MHOXeCTBa Ha
NJ0CKOCTH, 061acTn 1 KpUBbIE.

2 DYHKLMN KOMMNNEKCHOrO PyHKUMM KOMMNNIEKCHOTO NEPEMEHHOTO; nNpeaen PyHKUUnN; HeNpepbIBHOCTb,
nepemMeHHoro un OTO6pa)KeHV|F| MoAyInb HENPEpPbIBHOCTHU; ,D,M(*)Ct)epeHU,l/lpyeMOCTb No KOMMNJieKCHOMY
MHOXECTE. nepeMeHHOMY, yCroBusi

Kowwu-PrumaHa; aHanutuyeckas yHKUMS; reOMeTPUYECKnin CMbICh
aprymeHTa u Moaynsi NpoM3BOAHON; MOHATME O KOH(POPMHOM
oToGpaeHuu.

3 OnemMeHTapHble YHKLUUN. Llenaa nvHenHas n ApoGHO-NUHeHaa yHKLUMKU, X CBOWCTBA, 06LLIMIA BUL,
OpOo6HO-NNHENHOro 0TOBpaXxxeHnst Kpyra Ha cebsa 1 BepxXHEeN NonyniockocTu
Ha KpYr; 9KCMOHEHTa 1 fiorapmudm, CTENEHb C MPOU3BOSIbHBLIM MOoKa3aTenewm;
NoHATUE O PUMAHOBOW NOBEPXHOCTU Ha NpUMepax florapumMU4eckon n
obLuen cteneHHon pyHKUMIA; dyHKUMST XKYKOBCKOrO; TPUrOHOMETPUYECKNE 1
runepbonuyeckme yHKUNN.

4 MHTerpan no KomnrekcHoMy WHTerpan no KOMMmeKcHOMY NepemMeHHOMY, ero NpoCcTelLLne CBOMCTBA,
nepeMeHHOMY. CBSI3b C KPMBONMMHENHBIMU MHTErpanamu 1-ro n 2-ro poga; CBeeHue K
WHTEerpany no AevWcTBMTENbHOMY NepeMeHHOMY; nepBoobpasHas yHKUWS,
dopmyna HetoToHa-JlenbHMua; nepexopn K npeaeny nog 3Hakom
WHTErpana; niterpanbHas Teopema Kowuu.

5 WHTerpan Koww. UHTerpanbHas dopmyna Kowwm; 6eckoHeyHas anddepeHUMpyemMocTb




aHanUTUYeCcKUX yHKUMI, popMynbl Kowm Ans Nnpou3BOAHbIX;
TeopemMa Mopepbl.

MocnepoBatenbHOCTU U psabl
aHannTU4ecKnx yHKLNI.

MocnegoBaTenbHOCTM U PAAbI aHANUTUYECKUX PYHKLMIA

B obnactu: Teopema Beneplitpacca; cteneHHble psgpbl; Teopema Abens,
dopmyna Kowwmn-Agamapa; pasnoxeHne aHanmTuyeckon yHkunm B
CTENeHHOW psaa, eQUHCTBEHHOCTb PasnoXeHus; HepaBeHcTBO Kowwm ans
KO3(pPULMEHTOB CTENEHHOMO PAaA; AENCTBUA CO CTENEHHbIMU psiAaMMu.

Teopema €ONHCTBEHHOCTU N
npuHUMNN MakCuMmymMma Mmoaynsa.

Hynun aHanutmnyeckon pyHKLMKU, NOPAOOK HYNs; TeopeMa eANHCTBEHHOCTH
AN aHanMTUYecknx MYHKUUA; NPUHLMN MakcuMmyma Moayrns n nemma
LLisapua.

Papg JlopaHa.

Pspn NopaHa, obnacTb ero cxo4nMoCTH; pasfnoXeHue aHanMTnyeckon
dyHKkumm B psAg JlopaHa, eAMHCTBEHHOCTb pasroXeHusi; HepaseHcTBa Kowwun
ans koadduumneHToB; Teopema JlnyBunnga n Teopema o6 ycTpaHumom
ocobow Touke.

MN3onupoBaHHble ocobble
TOYKM OOHO3HAYHOTO
XapakTtepa.

Knaccudukaums n3onnpoBaHHbIX 0COObIX TOYEK OAHO3HAYHOrO Xapakrepa
no noseaeHuo PyHKUMKn 1 paay JNlopaHa; nontoc, NopsAoK Nomnkca;
cyuiecTBeHHO ocobasi Touka, Teopema Coxoukoro-Bereplutpacca, NnoHATME
o Teopeme Nukapa; 6eckoHeyHO yaaneHHas Toyka Kak ocobasi.

10

BblueTbl, NpyHUMN aprymeHTa.

OnpepeneHuve BblyeTa, TeopeMbl KoL o BblueTax, BbIMUCIIEHNS BbIYETOB;
NPUMEHEHMS BbIYETOB; NOrapudMUYECKNiA BbIYET, MPUHLMMN apryMeHTa;
Teopema Pyuwe u Teopema 'ypsuua.

11

OTobGpakeHNsa NOCPeACTBOM
aHanUTU4eCKnX yHKLNN.

MpUHLMN OTKPLITOCTM U NPUHUMM 06NacTu; Teopema O NokaribHOM
obpalleHnn; 0gHOMUCTHBbIE DYHKLMW, KPUTEPUIA NTOKanbHOW O4HONUCTHOCTYH
N KpUTEPUI KOHPOPMHOCTM B TOUKE, JOCTAaTOMHOE YCIIOBME OAHONIMCTHOCTYU
(o6paTHbIN NPUHLIMN COOTBETCTBMSA rpaHuL); 4POOHO-NMHENHOCTb
OLHOSMMCTHBIX KOHOPMHbIX OTOBpaXXeHU KpyroBbix obnacTen apyr Ha
apyra; Teopema PvmMaHa (6e3 fokasaTenbcTsa) U NOHSATUE O COOTBETCTBUM
rpaHuL, Npy1 KOHOOPMHOM OTOBPaKEHUM.

12

AHanutuyeckoe
NPOAOIKEHNE.

AHanuMTu4eckoe NpogoIHKeHNEe No Lenu 1 no KpMBOW; NoMHas
aHanuTuyeckas yHKuMsa B CMbicne BewepluTtpacca, ee pyuMaHoBa
NMOBEPXHOCTb M 0CObble TOYKW; TeOpeMa O MOHOAPOMMUM;

aHanuTMyeckoe NpoaoIHKEHNE Yepes rpaHnLly obnacTtu, npuHLmn
cummeTpuu. Llenble n mepomMopHbie yHKUMK: Lernble dyHKUMK, UX
nopsiAoK 1 TvN; npov3seaeHue Beneplutpacca; mepomMopdHbie yHKUNN;
dYHKUMK, MepOMOpPdHbIE B pacLUMPEHHOW NITOCKOCTU.

13

MapmMoHunyeckne oyHKUNN.

MapmoHunyeckne pyHKLMKU Ha NIOCKOCTU, UX CBSA3b C aHanNUTUYEeCKUMn
dyHKUMAMK; BeckoHeuyHas anddepeHLpyeMOCTb rAPMOHNYECKNX
hyHKUMIA; aHANUTUYHOCTL KOMMIEKCHO COMPSKEHHOrO rpagueHTa; Teopema
0 cpegHeMm, Teopema eAMHCTBEHHOCTU U NPUHLMN MakCUMyMa-MUHUMYMa;
WNHBapWaHTHOCTb rAPMOHUYHOCTM MPW rOTOMOPMHON 3aMeHe NepeMeHHbIX;
Teopema JlnyBunnsa n Teopema XapHaka 06 yCTpaHUMOn 0coboi TOUKE;
nHTerpansl MNyaccoHa v LLiBapua; pa3noxeHvne rapMOHUYECKUX pyHKLNIA B
psgbl, CBA3b C TPUrOHOMETPUYECKUMMN psdamu; 3agada Oupuxne,
NpUMeHeHne KOHPOPMHbBIX OTOBPaXeHU AN ee peLIeHns;
rMAPOMEXaHNYECKOE NCTONKOBAHNE rapMOHNYECKMX U aHaANNTUYECKMX
YHKLMNA.

13.2. Tembl (pasagenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUIA

Buabl 3aHaTui (Yacos)
Ne HaumeHoBaHve pasgena =
Mpaktuuec | JlabopaTopH [CamocTtodATen
n/n ONCUMMNUHBI JNekuumn Bcero
Kne ble bHas paboTa
01 | KomnnekcHble Yncna. KomnnekcHas
6 8 6 20
NSIOCKOCTb
02 | DOYHKLMM KOMMNNEKCHOrO
nepemMeHHOro 1 otTobpaxeHue 6 8 6 20
MHOXECTB
03 | OnemeHTapHble PYHKUUN 4 6 6 16
04 | NHTerpan no KoMnneKkcHoMy 2 4 6 12
nepemMeHHoOMY.
05 | WHTerpan Koww. 2 4 6 12
06 | lNocnepoBaTenbLHOCTU U pAabl 4 6 6 16
aHanMTU4eCKUX PYHKLMNA.




07 | Teopema eANHCTBEHHOCTU U 0 4 6 10
NPUHLMN MakcMMyMa Moayrns.

08 | Pag JlopaHa. 2 6 6 14

09 | N3onupoBaHHble 0cobble TOUKM 2 6 6 14
O[HO3HA4YHOro xapakrepa.

10 | BblueTbl, NpuMHUMN aprymeHTa. 6 8 6 20

11 | OToBpaxkeHnsa NnocCpeacTBoOM 0 4 6 10
aHaNUTMYECKUX PYHKUNNA.

12 | AHanuTu4eckoe NpPoJoInKeHne. 0 2 6 8

13 | NapmoHunyeckme yHKUNN. 0 2 6 8

UTtoro 34 68 78 216

14. MeToau4yeckue ykasaHuUA gns oby4aromxcsa no OCBOEHMIO OUCLUNIIUHBI
(pekomeHdauuu o6yyaroUMCs Mo 0C80eHUI0 OUCUUMIUHBI: paboma ¢ KOHCneKmamu fekuud, npe3eHmauyuoHHbIM
MamepuarsoMm, 8bifofIHeHue fpakmudyeckux 3adaHuli, mecmos, 3adaHuli mekyuiel ammecmauuu u m.d.)

15. lNepeyeHb OCHOBHOM U [OOMOJIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEpPHeT,

HeobOXoaUMbIX O OCBOEHUSA ANCUMUNIINHbBI (Criucok umepamypbl 0GhoPMISEMCs 8 COOmMeemcmeuu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex 8ud08 UCMOYHUKOS)

a) ocHOBHas nuTeparypa:

Ne
McTouHMnK

n/n

1 JlaspeHmbee M.A. Memodbl meopuu byHKUUU KOMIMIEKCHO20 NepemMeHHo20/
M.A.JlaspeHmbes, b.B.lllabam - M: Hayka, 2002. - 736 c.

2 CeewHukos A.I". Teopusi hyHKUUL KOMMIIEKCHO20 NepeMeHHO020 /
A.l.CeewHukos, A.H.TuxoHos - M.: Hayka, 2001. - 320 c.

3 Bonkosbickutl J1.1. C6opHUK 3a0ay rno meopuu hyHKUUU KOMIMIEKCHO20

rnepemeHHoz20: Y4eb. nocobue 0nsi cmyad.8y308/

J1.U. Bonkosebickud, I.J1.JlyHu, U.I.ApamaHosud. - 4-e u30., nepepab. - M.:
@uamamnum, 2002. - 312 c.

4 lMpusanoe N.N. BeedeHue 8 meopuro pyHKUUL KOMIIIEKCHO20 repeMeHHO20
//MN30-60 «JlaHb»: O6C. — URL.: https://e.lanbook.com/book/322#book name

0) pononHuUTenbHas nuTeparypa:

Ne NcTouHnK

n/n

5 Mapkywesuy A.U. Kpamkul Kypc meopuu aHanumu4eckux ¢pyHkyud /
A.N. Mapkywesuy - M.: Hayka, 1978. - 388 c.

6 Esepaghos M.A. AHanumuyeckue pyHkuuu/ M.A.Eeepagpos. - M.: Hayka, 1965.
- 424 c.

7 C6opHUK 3a0ay No meopuu aHaaumu4yeckux eyHkyul /
M.A.Esepagpos, K.A.bexxaHos, KO.B.Cudopos u dp.; Nod ped. M.A.Eszpaghosa -
M.: Hayka, 1972. - 286 c.

8 HaHko lN.E. Bbicwas mamemamuka 8 yripaxKHeHusix u 3adayax. /
l.E.[laHko, A.l".lNonos, T.A.KoxeeHukosa.- M.: Bbicwasi wkona, 1997. - Y.2. -
416 c.

B) ©asbl 4aHHbIX, I/IH(*)OpMaLlI/IOHHO-CﬂpaBO‘-IHbIe M NMONCKOBbIE CUCTEMDbI:




Ne
NcTouHnk

n/n

9 lMpusanoe U.UN. BeedeHue 8 meopuro byHKUUU KOMIIIEKCHO20 MepeMeHHO20
//MN30-80 «JlaHb»: OBC. — URL.: https://e.lanbook.com/book/322#book name

10 http://www.math.vsu.ru - ocpuyuanbHbili  calm  MamemMamuyecKo20
akyrnbmema BlI'Y

11 http://www.math.msu.ru — ogpuyuasnbHbil catim mexmama MY

12 e.lanbook.com

* Bnavane ykasbiBawoTcd OBC, ¢ koTopbiMM wumeroTcss goroBopa y BIY, 3ateM OTKpbITble 3MNEeKTPOHHO-
obpasoBartenkbHble pecypchbl

16. lMepeyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHO-Memoduyeckue pekoMeHdayuu, rocobusi, 3adayHuKu, MemoOuYeCcKUe yKa3aHusi 0 BbIMOSTHEHUIO
rpakmu4eckux (KOHMPOsibHbIX) pabom u 0p.)

Ne n/n McTOYHUK

Bonkosbickuti J1.U. C60pHUK 3aday o meopuu byHKUUU KOMIMIEKCHO20
rnepemeHHoz20: Y4eb. nocobue 0nsi cmyad.8y308/

J1.U. Bonkosebickud, I.J1.JlyHu, U.I.ApamaHosud. - 4-e u30., nepepab. - M.:
@uamamnum, 2002. - 312 c.

17. UHcpopmaLMOHHbIE TEXHONOIMU, UCNOoNb3yeMble ANA peanu3auum y4ebHomn
AUNCLUMNNUHBI, BKIOYasa nporpaMmMHoe obecneyeHme u MHPOpMaLMOHHO-CNpaBoOYHbIe
cuctembl (Npu He06XO0AMMOCTH)

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHme AUCUUNIINHDI:
(npu ucrnonb3oeaHuu 1abopamopHo20 060pyd08aHUsI yKa3blgamb MOJHbIU repeyeHb, rnpu 6obWoM Konudyecmee
0bopydosaHusi MOXHO 8bIHecmu OaHHbIU pa3der 8 rnpurnoxeHue K paboyel npozpamMmme)

19. ®oHA OoLEeHOYHbIX CPeACTB:


http://www.math.vsu.ru/
http://www.math.msu.ru/

19.1. MNepeyeHb KOMMNETEHLMN C YKazaHWeM 3TanoB (POPMUPOBAHUS U
nnaHMpyeMbiX pe3ynbTaToB 06y4YeHus

Koa u MnaHvpyemble pe3ynbTaTbl 06y4eHus OTansl
copepxaHue (nokasaTenu AOCTUXKEHWUSI 3aaHHOMO YPOBHS hopmMUpoBaHus dOC*
KOMMeTEHL MK OCBOEHUS KOMMETEHLMM NOCPEACTBOM KOMMNeTEHL MK (cpeactBa

(vnn ee yacTn) POpMUPOBAHUSA 3HAHWIA, YMEHWIA, HABbIKOB) (pasgensbl (Tembl) OLEeHMBAHMS)
OUCUMNIUHBI UK
Moayns u nx
HanMeHoBaHue)

3Hamb: OCHOBHblE MeTofbl
OrK-1 camoopraHmsauum 1 ngﬁ_‘el’;"'
camoobpa3oBaHUsi, OCHOBHY!O U
[OMONHUTENbHYIO NUTepaTtypy no
KOMIMIEKCHOMY aHanunay, OCHOBHbIE YcTHBIi onpoc
aTanbl 1 NOCneaoBaTenbHOCTb (YO)
BbIMOMHEHNS CAMOCTOATENLHOM KontponbHas
paboTbl, BKMOYasA eXeqHEeBHbIe gzgg;a (KP)
[AOMallHVe 3a0aHus, a Tak Xe K3aMeH
MOArOTOBKY K KOHTPOIbHLIM paGoTam
1 3K3aMeHy
Ymems: UCMONb30BaThb
byHOamMeHTanbHble 3HaHKA
KOMMMEKCHOro aHanmaa
OK-7 3Hamb: OCHOBHbIE MeTOabl Pasnensi YerHblit onpoc
camMoopraHusauum 1 01-13 (YO)
camoobpasoBaHns, OCHOBHYIO U Koutponbras
[AOMNONMHUTENBHY NUTEepaTypy Mo pabora (KP)
KOMMIEKCHOMY aHanu3y, OCHOBHbIE 3aucr
DK3aMeH
aTanbl 1 NocrneaoBaTenbHOCTb
BbINOMTHEHNSA CaMOCTOATENbHOM
paboTbl, BKMOYasa eXeqHeBHbIe
[AOMallHVe 3a0aHus, a Tak e
MOArOTOBKY K KOHTPOIbHLIM paGoTam
1 3K3aMeHy
Ymems: UCMONb30BaThb
byHOaMeHTanbHble 3HaHKA
KOMMNIIEKCHOro aHanunsa

lNMpomexyTo4yHas aTrecTauusa KM

* B rpacde «®POC» B 0bsaA3aTenbHOM nopsgke MNepeyvmMcnsatoTcsl OLEHOYHble CpeacTBa TEKyWEen U
NPOMEXYTOYHOM aTTecTauun.

19.2 OnucaHne KputTepueB U LWIKanbl OLEHUBAHUA KOMNETeHUUN (pe3ynbTaToB O0y4YeHus) npu
NPOMEXYTOYHOM aTTecTauum

Mpumep:

Ana oueHuBaHnA pesynbTaTtoB o0Oy4yeHMA Ha 3K3ameHe/3adyeTe WCMonb3ylTcA cneaylolme
nokasatenu (3YHbl n3 19.1):

(kak npumep):
1) 3HaHWe y4ebHoro matepumana n BrnageHve NoHATUNHBIM annapaTtoM KOMMIEKCHOro aHanusa;



2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;

3) yMEeHUe UnnrcTpmpoBsaTb OTBET NpMMepamMu, (baKTaMVI, OaHHbIMW Hay4YHbIX nccnenoBaHum;

4) yMeHWe NpuUMeHaTb (hopMyrbl, pellaTb 3a4auu;

BrageHne MNOHATUNHBLIM annapatomMm OaHHOM o00nacTu KOMMIEKCHOro aHanusa
OCHOBaMu ,EI,VICU,I/II'IJ'II/IHbI), CMOCOBHOCTL nnnocTpnpoBatb OTBET TMpUMEPaMU, (baKTaMI/l, OaHHbIMU

(TeopeTnyeckumm

Hay4HbIX nccnenoBaHum, NMPUMEHATb TEOPETUYECKNE 3HAHNA OJ1A pelleHNA NPakKTU4eCKnx 3aga ....

[ns oueHMBaHusA pe3ynbTatoB O0y4eHWUs] Ha 9K3aMeHe (3a4eTe C OLEHKOW) mucnonbdyetca 4-

HannbHas Wwana: «OTIMYHOY», «XOPOLLOY», «YAOBMNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.
[lna oueHMBaHUsS pe3ynbTaToB 00yYeHMs Ha 3a4eTe UCMONb3YETCA — 3a4TEHO, HE 3a4TEHO
CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LLKarbl OLleHMBaHUSI pe3ynbTaTtoB 0by4YeHusl.

Kputepum oueHnBaHnsa KomneTeHuunin

YpoBeHb
cchopmumpoBaH
HOCTU
KOMMEeTeHLNN

LLikana oueHok

lMonHoe coomeemcmeue omeema obyyarouwjezocs
nepeyucnieHHbIM  KpumepusiM.  [lpodeMoHCcmpuposaHo
KOMMJIEKCHOro aHanunaa, ymeHue pewams 3adadqu

nm

Obyuyarowutica 8 nonHol mepe ernadeem MOHAMUUHbLIM arnapamom
OaHHoU obnacmu KOMI1/1IeKCHO20 aHarnusa, criocobeH
uncmpuposams  omeem  npuMmepamu, ¢hakmamu,  OaHHbIMU
HayyHbIx uccredosaHull, NPUMEHSIMb MmeopemuyecKkue 3HaHusi 0O5sl
peweHus npakmu4eckux 3aday 8 obsiacmu KOMMNJIEKCHOIO aHanm3a

ecem
3HaHue

lNosbiweHHbIl
YPOBEHb

Omnu4Ho
3aymeHo

Omeem  Ha  KOHMPOIbHO-U3MePUMEbHbIU  Mamepuan  He
coomeemcmsyem O0OHOMY (08yM) U3 repeducrieHHbIX rnoka3amesned,
HO obyuyarowutica 0aem npasusibHble omeemsl Ha O0MOSIHUMesbHbIE
goripockl. HedocmamoyHO npodeMoHCMpPUPOB8aHO 3HaHue, unu
codepxxamcsi omdernbHbie npobesibl 3HaHUSI KOMIMIEKCHO20 aHau3a
nm

Obyuyarowutica enadeem noHIMUUHbIM annapamom daHHoU obsacmu
Hayku (meopemuyecKuMu OCHo8aMu  OucyurnsiuHbl), crnocobeH
pewams 3adayu., doryckaem owubKu rpu omeeme.

Easzoeniti
YPOBEHb

Xopowio
3aymeHo

Omeem  Ha  KOHMPOJIbHO-U3MePUMEbHbIU
coomgemcmeyem  f0bbiM  dgym(mpeM) U3 repeyucrieHHbIX
rnokasamerned, obyvaowulcss daem HernonHble omeembl Ha
oononHuUmernbHbie 80MpoCkl. [JeMoHcmpupyem 4Yacmu4yHble 3HaHUs,
unu umeem He ronHoe npedcmasneHuu MNOHSAMUU KOMII/IEKCHO20
aHarnu3sa, doriyckaem cyujecmeeHHble OWUbKU 8 peweHuUU 3aday

umm

Obyyarowutica enadeem Yacmu4yHO MeopPemMuYeCKUMU OCHO8aMu
AucyunnuHel, ghpaeMeHmMapHoO crnocobeH omeevyams Ha 80MpPOChHI.,

He ymeem npuMeHsimb 3HaHUsI

Mamepuar He

lNopoeosnili
ypo8eHb

Ydoenemsopu-
meJibHO
3aumeHo

Omeem  Ha  KOHMPOMbHO-USMepumernbHbil  Mamepuan  He
coomeemcmeyem 0bbIM mpem(YembipemM) U3 NepeyquC/IeHHbIX
nokasameneld. Obyyarowutics deMOHCcmpupyem  OmMpbIBOYHhbIE,
ppazmeHmapHbie 3HaHusi, doryckaem epybbie owubKu. ...,

Heydosnemesopu-
mersibHO
He 3aumeHo

19.3 TunoBble KOHTPONbHbIe 3afJaHUA UMW WHble MaTepuanbl, HeobxoguMbie AONs OLEHKU
XapakTtepusyrlwme 3Tanbl

3HaHWUW, YMEHUW, HaBbIKOB U (UnHK)

onbiTa AeATeNIbHOCTM!,

chopmmMpoBaHMA KOMNETEeHUUN B NpoLecce OCBOEHMA Obpa3oBaTeNnbHON NporpaMmbli

19.3.1 NepeyeHb BONPOCOB K 3K3aMeHY:

1. Pacmupennas koMmruiekcHas iockoctb. Ctepeorpaduueckas npoekiusi. Chepa Pumana.




2.

3.

4.

Jluneiinas QyHKINS KOMIJIEKCHOTO MIEPEMEHHOTO.
1 . .
Oyuxmus f(z) = E O6pa3 OKPYKHOCTH |z — ZO| = R npu oToOpakeHnu 51O PyHKIUEH.

Hpob6uo-nmuuerinass Qynaknus. CTpykTypa OTOOpakKeHHs, 3aJaBacMoro  JIpOOHO-THMHEHHOMN

byHKIHEH.

5.1lokazarenpHas QyHKIMS KOMILIEKCHOTO iepeMeHHoro. KommiekcHelii norapudm. Onpenenenue u

6.

IIPOCTEUIIINE CBOKCTBA.

Tpuronomerpuyeckue (YHKIIUU KOMIUIEKCHOTO MepeMeHHOro. OmpeneneHus W MPOCTEHIme
CBOMCTBA.

7.T'unepbonuyeckre GyHKINN KOMIUIEKCHOTO repeMeHHoro. Onpeenenus 1 MpocTeiie CBOMCTBa.

8.
9.

10.
11.

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
217.
28.
29.
30.
31.
32.

33.
34.

OTOGpaXkeHHE TIOCKOCTH MOCPEACTBOM QYHKIMHU € .

JuddepenuupyemMocts (QYHKUMH B CMBICIE KOMIUIEKCHOTO aHalu3a. IIponsBomHas u
muddepennman. ['eomerpuueckuii cMbICI MOyl M apryMEHTa POU3BOJHOM (YHKIIMU B TOUKE.
Teopema Komn-Pumana.

CnenctBust u3 teopembl Komm-Pumana. T'apmonuueckue QyHKIUH. ConpsikeHHbIE
rapMOHUYECKHE (PYHKIINH.

WHTerpan oT KOMIJIEKCHO3HAYHOW (DYHKIIMH JEHCTBUTEILHOTO MTEPEeMEHHOr0. Mo1yns HHTErpaia

" OICHKAa MOAYJId MHTCIrpaJia.

Omnpeznenenue U MpocTeiine cBoicTBa MHTErpaia oT (GyHKIUN KOMILJIEKCHOTO IEPEMEHHOIO IO
KpHBOM.

OrueHka UHTETpaia.

Anmpokcumanusi UHTerpaia HHTErpaibHOH CyMMOM.

Anmpokcumanys HHTerpaia 1o KpUBoi HHTErpajioM 110 JIOMaHOM.

Teopema Komm-I'ypca.

Teopema Komu-I"ypca ans MHOTOCBSI3HO# 00s1acTH.

HezaBucuMocTs MHTErpana OT BUAA IyTH HHTETPUPOBAHHUS.

[TepooOpaznas ¢pynkuusa. @opmyna Hetorona-JleioHuma.

BeiBog unTerpansHoit opmyssl Komm.

Jlemma o nudpepeHmpoBaHny HHTETpalla O MapaMmeTpy.

Wnterpanbubie ¢opmynsl Komwm amns npousBoaHBIX rosomMopdHo ¢yHkuuu. Crneactsue o
6eckoHeuHOU qudHepeHINPYyEMOCTH roIoMOPGHON PyHKINH.

®opmyna Teinopa.

OneHkH Mpou3BOAHBIX rooMopdHoi pynkuu. HepaBencrsa Komu.

Teopema JInyBuins.

ITepBast TeopeMa €JMHCTBEHHOCTH.

Hynb ¢ynkuuu, kpatHocTs HyJs. [IpencraBnenue ronoMophHoi GyHKIUN B OKPECTHOCTU HYJIA.
N3onupoBaHHOCTH HyJ€H ronomMopdHoOi GyHKINH.

Bropas Teopema enuncTBeHHOCTH. ClieICTBHE.

[TocnenoBarensHOCTH ToToMOpdHBIX PyHKIMH. [lepBas Teopema BeitepmTpacca.

Tomnonorust B mpoctpanctse ronoMopdubix pyHkuuil. Bropas teopema Beliepmrpacca. Teopema
Momnrens (0e3 qoKa3aTeNbCTBA).

Psanet ronomopdubix ¢pyHkuuid. [lounennoe quddepeHupoBanne 1 HHTETPUPOBaHUE.
Crenennsle psbl. Teopema AGens. opmyiisl 111 KO3PPHULIHEHTOB.



35. CBOKCTBO Kpyra CXOAUMOCTH cTeneHHOoTro psiaa. Dopmyna Komm-Amamapa.
36. Paznoxxenne romomopduoii pynkiuu B psa Telmopa.

37. Psan Jlopana. ®opmyssl 17151 K03GhPUITMESHTOB.

38. Paznoxxenne GpyHkiuii, ronoMopdhHBIX B KoJbIle, B psij JlopaHa.

39. Ocobble Touku. Buabl 0cOOBIX TOUEK.

40. Beruet pynkiun B Touke. Teopema Komu o BerueTax.

41. ®opmyna JlopaHa.

42. BerurcneHue BpIYETA B MONTIOCE. YacTHBIC CITydan.

43. T'onoMoppHOCTh M1 OCOOCHHOCTH Ha OECKOHEYHOCTH.

44, Paznoxkenue B psan JlopaHa B OKpECTHOCTH M30JIMPOBAHHON 0COOOM TOUKH.
45. Beruer pynkiuu Ha 6eckoHeyHocTu. Teopema Ko o moaHo#i cymMMe BBIYETOB.

o0
46. [Ipocreiinye Tunbl HeCOOCTBEHHBIX MHTErpasioB. IHTerpasisl Buaa IR(x)dx .

— o0

o0

47. aTerpasl BUIA I f(x)e¥dx . Jlemma XKoprana.

— o0
48. Jlorapudmuueckas pynkuusa. Touka morapudmMuueckoro BeTBICHUS.
49. CrenenHass (QYHKIUS C TPOM3BOJBHBIM IIOKa3aTelieM CTENeHH. Toduka aireOpandeckoro

BETBJICHUSI.

50. Jlorapudmuueckas Iporu3BOHAS M €€ CBOMCTBA.
51. Ilone mepomopdubix ¢pynkumid. [Ipupamenue norapupma mepoMoppHON GyHKINH.
52. [IpuHLMI apTyMEeHTa.
53. Teopema Pyrure.
54. OcHoBHas TeopeMa areOpsl.
55. Teopema ['ypBuIIa 0 HYJAX MOCIEI0BATEIILHOCTH TOJTOMOP(PHBIX (PYHKIIHIA.
56. [TpuHIMI MakcUMyMa MOJTYJIS.
57. Jlemma IllIBapra.
58. llomostaenue k iemme LlBapria.

19.3.2 NMepeyeHb NpakTUYECKUX 3a8aHUN

1. Haiiti 06pa3 obiactu D npu otobpaxkennu Gpyukipeir W= f (Z) D= {Z : | z | >% , Rez> 0};

w= 2%,

2. Haiiti 00pa3 obmactu D npu otoOpakeHnn GyHKIuEH
w=f(z):D= {z: |z]|=2; g<argz<%}; w=2"

3. Moxer 1 pyHKIUS OBITh AU PepeHIPyeMOr B TOUKE Zo M HE OBITH TOJIOMOP(HOI B 3TOU
Touke? MoxeT a1 QyHKIUs, ToJoMopdHast B 00J1aCTH, OBITh CyMMOM ABYX (YHKIIHH, HE

roJIoMOp¢HBIX B 3TON 0bmacTu?



4. BBIICHHUTb, KaKas 4aCTh KOMIIIEKCHOI INIOCKOCTH PacTATUBACTCS, a KaKasi CAKHMMAETCS TPH
— ez
otoOpaxkeHnn W=€* .

5. BBIHCHI/ITI), Kakas 4acTh KOMILICKCHOM IIJIOCKOCTH pacTAruBacTCsA, a Kakasd CXKUMaCTCA IIPU

otoopaxennn W=1Inz.
6. s pynxunn f (z) =sin Z yxasats Toukn, B KOTOpBIX CymecTByeT npoussoaHas f'(z), u naiitn

3Ty IPOU3BOJHYIO.

7. Beruucnuts th (In 3+%‘j.

8. Bpruncauts ctg (% —iln 2).

1
1
9. BBIUKCIUTE MHTETPA I —— dt.
o 1+1t
1 -
1+it
10. Beruucinuth UHTErpa I — dt.
o 1-it

11. BoluncauTe UHTErpal I Zedz, rme Y - OTPE30K HPAMOH OT TOUKU Z; =1 10 TOUKH

Y
zzzi.

12. BBIYMCIUTD HHTETPA J. coszdz , e Y — OTpe30K MpsAMOU OT TOUKH Z1 =T J0 TOYKH

Y
T
Z2 =35 +1.
13. BeruucnuTh UHTErpa I ZZCOS zdz, rae Y — oTpe3ok mpAMOii OT TOUKH = I JI0 TOYKH
Y
z,=1.

2
14. Haiiti nymu pynakium | (Z) =14 C0SZ w ompeaenuTs UX KPAaTHOCTH.

Z8

15. Haittu kpatHocTh Hyas Zo=0 s pynkuun | (Z) = T —sinz’
Z—-SInz

16. [Tycth Cﬁ f(z)dz =0. Crnenyer mm u3 storo, uro  f (Z) — aHanuTU4ecKast QyHKIMS BHYTpU
Y

3aMKHYTOH KpUBOii 7y ?

sinz
17. BeruncnuTe UHTETpal CID —daz

|Z+i|=1 (Z+i)2



o0
o -\Nn n
18. HaiiTu pangnyc cCXOIUMOCTH CTETICHHOTO psijia z ( 1+i ) z,

n=20

19. Haiitu paguyc CXOOUMOCTH CTETICHHOTO Psijia Z E .
n=0

20. Oynkuuro f(z) = 3 12 Pa3JIOKUTH IO CTENEHAM Pa3sHOCTH Z—3.
A

21. ®yuknuto f (Z) = Pa3IOKHUTh B PSIJI 11O CTENEHSAM Z ¥ HAWTH 00JaCTh CXOJUMOCTH

(z+ 1)2
HOJIy"—IeHHOI‘O p;ma.

22. MoxeT 11 pa3oxKeHue HeKoTopolt GpyHkuuu B psia JlopaHa 1o creneHsM pasHOCTU Z —Z,

COACPIKATh:

a) KOHEYHOE YHCIIO CIaraéMbIX C OTPUIIATEIbHBIMU CTETICHSIMH STOU Pa3HOCTH;
0) KOHEYHOE YMCJIO CIAraeMbIX C MOJIOKHUTEIbHBIMU CTENICHSIMH 3TOM pa3HOCTH;
B) OECKOHEYHOE YHUCJIO CIAraéMbIX C OTPUIIATEILHBIMHU CTETICHSIMU 3TOM pa3HOCTH;

) 0ECKOHEYHOE YHCIIO CJIAraeMbIX € IOJOKUTEIbHBIMU CTETIEHAMU 3TON pa3HOCTU?

19.3.4 TecTOBbIe 3agaHus
19.3.4 MNMepeyeHb 3ag4aHNM ONA KOHTPOJbHbIX paboTt

1. Haiitu 06pa3 o6nactu D npu oToOpakeHuu GyHKIIUEH

w=f(z):D= {z: 0<Imz<%; Rez>0}; w=e??,

2. Haiitu o6pa3 obnactu D mpu orobpaxennu dpyukmnuein W= f (Z) D= {Z :0<Rez< % } ;

w=ctgz.
3. Berauciauth HHTETpa I (1+ - 27) dz , Tae Y — nUHUS, COCAUHSIONAs TOUYKH Z1 =0mu
Y
Z,=1+21,
a) OTPE30K MPSMOH ;
0) myra mapaboJbr;

B) JoMaHas Z1Z3Zp,rae Z3=l.



[ToueMy mony4daroTcs pa3Hble OTBETHI?

4. BpIUuCIUTH UHTETPAT j Imzdz, roe Y
Y

a) OTPE30K MPSMOKH OT TOUKHU Z1 =0 g0 ToukM Z,=1 +2i;

0) myramapaGoinbl Yy = 2X2 ot ToukH )= O noToukm Z,=1 +21i . Tlouemy nmomnydarorcs
pa3Hbie OTBETHI?

5. CymectByeT 1 GyHKITHS, aHATUTHYECKAs B Touke Z = 0 ¥ MPUHUMAIOIIAs B TOYKAX

7= % (I’l =1, 2, ) 3HAYECHUS:

pl 11111 1 1
2’ 2’ 4’ 4’ 6’ 6’ b 2k' 2k’ )
6 L, 2 3 456 0 o,
23 4 5 6 7 n+1
1 5
6. ®ynkuus SIN 17 UMeeT GECKOHEYHYIO MOCIE0BATENBHOCTD HYJIEH, CXOIALIYIOCH K TOUKE

1, HO TeMm He MeHee 9Ta (YHKIHS OTIWYHA OT MOCTOSHHOW. He mpoTuBOpeyuT 1M 3TO
TeopeMe €IMHCTBEHHOCTU?

2i + o

zsin zt
7. BblunuciauTh UHTErpaj j Sz—dz, t > 0.
Ji—o Z +1
i+00
Z YA
8. Brruucnurs MHTErpai _[ th dz, t>0.
i (z+1)

19.3.5 Tembl KypcoBbIX paboT
HeT KypcoBbIx paboT

19.3.6 Tembl pechepatoB
He npegycmartpuBaeTcs

19.4. MeToamyeckne martepuanbl, onpegensiowme npoueaypbl OLEHMBAHUA 3HAHUW, YMEHWUN,
HaBbIKOB U (UNN) ONbITa AEATENIbHOCTU, XapaKTepU3yroLwmux 3Tanbl hopMUpoBaHUS KOMNETEHLMN

OueHka 3HaHWA, YMEHWA W HaBbIKOB, XapakTepusyoulas aTanbl (POPMUPOBaAHUA KOMMETEHLMN B
pamMKax U3y4yeHusi AUCLUMNITMHBLI OCYLLLECTBNSAETCA B XO4E TEKYLLEN U MPOMEXYTOUHOW aTTecTauun.

Tekywaa aTTectaums NpoOBOAUTCA B COOTBETCTBUM C [lonoxeHMem O Tekylen atrectaumm
obyyatowmxca no nporpammam  Bbicwero obpasoBaHusi  BOpPOHEXCKOro  rocygapCTBEHHOrO
yHMBepcuteTa. Tekywasa atrectaums npoBogutca B hopMe ycmHozo onpoca (UuHOueudyasnbHbIl onpoc).
KpuTtepuun oueHmBaHnsa NnpmBeaeHbl BbILLE.

lMpomexyToyHaa aTTecTaums MpPOBOAUTCA B COOTBETCTBUM C [lonoxeHMeM O MPOMEXYTOYHON
aTTecTaumm obyyaroLmnxcs No nporpaMmmam BbicLIEro obpasoBaHus.



KOHTpOnbHO-u3MepuTenbHble Matepuanbl MNPOMEXYTOYHOM aTTecTauum BKMAYaAKT B cebs
TeopeTnyeckne BOMPOCHI, MO3BONANOWME  OUEHUTb  YPOBEHb  MOSIYYEHHbIX  3HAHUMW  K/unu
npakTuyeckoe(ne) saagaHme(s), no3sonstowiee(ne) oueHnTb cTeneHb CHOPMUPOBAHHOCTU YMEHUIA N(MNN)
HaBbIKOB, U(MNN) ONbIT OEATENLHOCTU (yYKa3bleaeme pearibHyr CMpPyKmypy).

I'IpM OoueHnBaHUN UCMOJNb3YHOTCA KayYeCTBEHHble LWKalribl OLEeHOK. KpI/lTepI/II/I oueHunBaHNA npuBeaeEHbI
BbilLE.



