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PABOYASA NMPOrPAMMA YYEBHOM ONCUUMITUHDI
B1.0.17 KomnnekcHbIN aHanu3

1. Koa n HanmeHoBaHMe NOArOTOBKM:
01.03.03 MexaHuka 1 maTemMaTnyeckoe MmoaenmpoBaHume
2. NMpodmnb NnoaroToBKMU:
KoMMblOTEPHBIV MHXUHUPUHE B MEXaHUKe CMSOLHbIX cpeq
3. KBanudukauums BbinyckHuka: 6akanasp
4. ®opma obyyeHUs: oyHas
5. Kachegpa, oTBevalowas 3a peanusauuio QUCUMUNIIUHBI: MaTEMATUYECKOrO U NPUKITIaAHOro
aHanmsa
6. CoctaBuTtenu nporpammbl: 4.¢.M. H., npod. WawkuH A.N., a.cp.M. H., goueHT
MonosuHknH W.IM., K. .-M. H., gou. CyxoueBa J1.L., k. d.-M. H., gou. CTeHtoxuH J1.B.

7. PekomeHpoBaHa: HMC cakynbTeTa lNprknagHon matemMaTukn, MHPOPMATUKN U MEXAHUKN
npoTokosni Ne 6 ot 17.03.2025r.

8. YuebHbIn roa: 2025/2026 CemecTp: 4



9.llenu 1 3agaum y4eb6HOM ANCLUUNIINHDI:

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8115IHOMCH.

- U3y4eHNe OCHOBHbIX NOHATUA U METOA0B TEOPUN (PYHKLMIA KOMMSIEKCHOW NepeMEHHON n
NPUMEpPOB NX NPUMEHEHNSA NPU peLleHnn 3aau.

3adayu y4ebHoU OucyunuHbI:

- HayyYuTb CTyOeHTOB BriafeTb TeopeTU4eckuM MaTepuanom, pelwaTtb 3agayu,
NCnosnb30BaTb METOAbl U TEOPEMbI KOMMIIEKCHOrO aHanu3a npu pelleHnmn NpuknagHbIx 3agau.

10. MecTo y4ye6HOM AncuMNNuMHbI B cTpykType ONMOIT:

YyebHasa gucumnnnHa KomMmnnekcHbI aHanma OTHOCUTCS K obasaTtenbHon yYactm bnoka 1.
OucumnnuHa «KomnnekcHbin aHanm3» 0asnpyeTcsl Ha 3HaHUSAX, MONYYEHHbIX B paMKax
LLKOMbHOro Kypca «MaTtemaTukay unm cCoOoTBETCTBYHOLLMX MaTeEMATUYECKUX ANCUMNIINH CPeaHEro
npodgeccuoHanbHOro obpasoBaHUs, UCMNONb3YHLWMX COOTBETCTBYHOLME KONMNYECTBEHHbIE
MEeTOAbl, a TakKe KypCoOB MaTeMaTUYECKOro aHanm3a u JIormKu.

MpunobpeTeHHble B pesynbTaTe 0Oy4YyeHUs 3HAHWSA, YMEHUS U HaBblKK aBnseTcsa
OCHOBaHMEM ANHA YCMNELWHOro n3y4yeHus Kak ganbHenwmx 6a3oBbiX KypcoB, Tak U cneumanbHbIX
KypcCoB, NpnobpeTeHHble 3HaHUs MOryT ObITb NOSie3Hbl B HAY4YHO-MUCCegoBaTeNnbCkon paboTe.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA Mo AucuUMnnuMHe/mMoaynto (3HaHUA, YMeEHUSA,
HaBbIKK), COOTHECEHHbIe C NNaHUpyeMbIMU pe3ynbTaTaMyM OCBOEHUA obpa3oBaTeribHOM

nporpamMmmbl (KOMI'IeTeHLIMSlMVI) U MHANKaToOpaMn UX OOCTUXKEeHUSA.

Koa HasBaHwne Koa(bt) NHankaTop(bl) lMnaHupyemblie pesynbTaTtbl
KOMMeTEeHLMM 0by4eHus
OrlK-1 | CnocobeH OrlK-1.4 | O6bnapaet 3HaTb:
NPUMEHSTL TEOPETUYECKUMMU - 6a3oBble NOHATUSA
cbpr,ameHTaanble o
SHAHNS, 3HaHuaAMM B obnactu dpyHOaMeHTanbHo
MOnyyeHHbIe B MaTeMaTUYeCcKoro u mMaTemaTuKu
o6nacTtu KOMMMEKCHOro aHanusa | YMeTsb:
MaTemMaTu4ecknx U N yMeeT ux - cnonb3oBaTh 6a30Bble
(m) NCMosib30BaTh B 3HaHWS, NOy4YeHHbIE B
€CTeCTBEHHbIX o
HayK, ” npodeccrnoHansHom obractu maTemaTUyYecKknx u
NCHONb30BaTh MX B AeATenbHOCTH, (MNn) ecTecTBEHHbIX HayK B
npoeccroHansHo npodgeccnoHanbHON
7 NesTensLHOCTM YMeeT NpuMeHsITb JEeATeNbHOCTH.
OrlMK-1.5 | oCHOBHbIE€ NOHATUSA U BnapeTb:
3aKOHOMEPHOCTM K - HaBblKaMu BblIGOpa METO0B
pELUEHNIO TUMOBbIX pelleHuns 3aaav
3agay npodpeccroHanbHoM
MaTeMaTUYeCcKoro un [EeATeNbHOCTM Ha OCHOBEe
KOMMMIIEKCHOTO aHanM3a | TEOPEeTUYECKUX 3HAHWIA.

12. O6beM AUCUMNNUHbI B 3a4eTHbIX eanHMuax/yac. — 4/ 144.

dopma NpoMeXXyTOYHOM aTTecTaLum 3K3aMeH.




13. TpyAoeMKOoCTb NO BMAam y4ebHom paboTbl

TpyooemkocTb
Bun yuebHoi paboThi Beero Mo cemecTpam
4 cemecTp
AyONTOpPHbIE 3aHATUA 68 68
nekumm 34 34
B TOM 4mcne: npakTnyeckme 34 34
nabopaTtopHble
CamocTosTenbHasa paborta 40 40
dopmMa NPOMEXYTOYHOW aTTecTaumm - 36 36
ak3ameH — 36 yac.
HToro: 144 216

13.1. CopepxaHue AUCLMUNIINHBI

Ne Peanunzauus
n/n HaumeHoBaHue pasfena
JVCLUMNINHBI C
pasgena CopepxaHue pasgena guCUUninHbl MOMOLLbHO
AxcCUMNIIHG OHMNamnH-Kypca,
3YMK
1. Nekuunn
1.1 KomnnekcHble KomMnnekcHble ymcna, KoMnekcHas nnockocTe; Moaynb 1 | https://edu.vsu.r
yucna. aprymMeHT KOMIMJTEKCHOIO Yncrna, NX CBONCTBA; YNCITOBbIE u/enrol/index.ph
KomnnekcHas nocnegosaTesibHOCTU N UX Npeaensl, psaabl; p?id=6626
NSIOCKOCTb. cTepeorpaguyeckas NnpoeKkund, ee CBOUCTBA; cepa
PumaHna, paclumpeHHas KoMnnekcHas nrocKoCTb;
MHOXeCTBa Ha MOCKOCTU, 0611acTu U KpUBhLIE.
1.2 DYHKUUK @DYHKLMN KOMMNNEKCHON NepeMeHHOoK; npeaen pyHKuun;
KOMIMJIEKCHOro HenpepbIBHOCTb; AMddepeHUMpyeMOoCTb PYHKLUN B
NepeMEHHOro U | CMbICIEe KOMMSIEKCHOrO aHanu3a; reoMeTpu4eckMn CMbich
oTobpaxeHus aprymeHTa u Moaynsi Nnpon3BogHON; aHanuMTmyeckas
MHOXECTB. dyHKuuns; ycrosusa Kown-PrumaHa; noHATne o
KOH(OOPMHOM OTODOpPaXXEHUMW.
1.3 OnemeHTapHble | Llenas nuHenHas n agpobHo-nnHenHas OyHKUNN, NX
dyHKUMN. CBOWCTBA; 3KCMOHEHTa U niorapmdm, CTeneHb ¢
NPOM3BOSbHbIM NOKa3aTenem; TPUroHOMeTpPUYECKne.
1.4 WHTerpan no WHTerpan no KOMNNeKkCHoMy nepemMeHHoOMY, ero
KOMIMMEKCHOMY npocTenLune CBONCTBA, CBA3b C KPUBONNMHENHBIMMN
nepemMeHHoOMy. WHTEerpanamm 2-ro poga; CBeAeHune K nHterpany no
AENCTBUTENBHOMY NepeMeHHOMY; NnepBoobpasHas
dyHKuMs, dopmyna HetoToHa-JlenbHuua; nepexoa K
npegeny nog 3Hakom UHTerparna; MHTerpanbHas Teopema
Kown.
15 Wuterpan Koww. | MHTerpanbHasa doopmyna Kowwm; 6eckoHeyHas
anddepeHUnpyeMocTb aHaNnUTUYECKNX OyHKL A,
dopmynbl Kown ansg nponssogHbix; Teopema Mopepbl.
1.6 MocnepoBatene | MNMocnegoBaTenbHOCTU U PALblI aHANMUTUYECKMX (DYHKLNIA B
HOCTM 1 pAabl obnactu: Teopema Bereplutpacca; cTeneHHble pagbl;
aHanutnyecknx | Teopema Abens, opmyna Kown-Agamapa; pasnoxeHue
dYHKUMNA. aHanuTnyeckom oyHKUMN B CTENEHHOW psA,

€0VUHCTBEHHOCTb Pa3noXXeHUs; 4eNCTBUSA CO CTENEHHbIMU
psgamu.




1.7 Teopema Hynu aHanutuyeckon dyHKUUN, NOPAOOK HYMs; Teopema https://edu.vsu.r
€ANHCTBEHHOCTUN | €4MHCTBEHHOCTN OM1S1 aHaNMTMYeCKuX OYHKUNA; NpUHLMN u/enrol/index.ph
N NpUHUMN MakcMMmyMa mogyns u nemma Lsapua. p?id=6626
MakcMMmyma
Moayns.

1.8 Psag JNlopaHa. Pag JlopaHa, o6nacTtb ero CxoanMocCTy; pasfoXeHne

aHanuTmnyeckon dpyHkumn B psag JlopaHa, e AUHCTBEHHOCTb
pasnoXeHus.

1.9 N3onupoaHHble | Onpeaenexuns. Knaccudumkaumsa n3onmpoBaHHbIX 0COObIX
ocobble ToYkM TOYEK OQHO3HAYHOro Xapakrepa no noBegeHnto PyHKLMK
OAHO3Ha4YyHOro n psay JlopaHa; Teopema JlnyBunnsa n tTeopema o6
Xapakrepa. yCTpaHMMoM 0cobor Touke; MOMC, MOPAA0K NONtCa;

CyLLeCTBEHHO ocobasi Touka, Teopema CoxoLKoro-
BenepuwTtpacca, noHsaTue o Teopeme [Nrkapa; 6eCkoHeYHO
yaaneHHas To4ka kak ocobas.

1.10 | Bbluetsbl. OnpegeneHune BblveTa, Teopembl Kown o BblveTax,

BblYUCNEHNS BbIMETOB; NPUMEHEHMWS BbIHETOB.

1.11 | Touyku Jlorapudomunyeckas yHkums. Touka norapudMmn4eckoro
BETBMEHUS. BETBMEHNS.

Jlorapndmuyec- | CteneHHas pyHKUNSA C NPON3BOSIbHLIM MOKa3aTenem
Kas ctenenn. Tovka anrebpanyeckoro BETBMEHUS.
npounssoaHas Jlorapunpmudeckasa npomsesogHas U ee CBOMCTBA.

2.

2.1 KomnnekcHbie KoMnnekcHble ymcna, KoMnsaekcHas nnockocTe; Moaynb 1 | https://edu.vsu.r
yucna. aprymMeHT KOMIMJIEKCHOrO Yncna, Nx CBONCTBA; u/enrol/index.ph
KomnnekcHasa Anrebpanyeckas n TpuroHomeTpuyeckasa oopma 3anucu p?id=6626
MIIOCKOCTb. KomnnekcHoro ymcna. ®opmynsl MyaBpa nssnevyeHunsi KopHen n3

KOMIMJIEKCHBIX YMcen YNCIoBbIe NOCNEeA0BaTENbHOCTU N NX
npegensl, pagbl; ctepeorpaduyeckasn Nnpoekuus, ee
cBoncTBa; chepa Pumana, paclumpeHHas koMnnekcHas
MSOCKOCTb.

2.2 DyHKLMK @DYHKLMN KOMMNEKCHOMO NepeMEHHOro; npeaen QyHKUnK;
KOMMJSIEKCHOIO HenpepbIBHOCTb; AN depeHUMpyeEMOCTb OYHKLNN B
NEepPeMEHHOro U | CMbICIEe KOMMNEKCHOro aHanunsa; ycnosusi Kowmn-Pumana.
oTobpaxxeHus
MHOXECTB.

2.3 OnemeHTapHble | Llenas nvHelnHas n gpobHO-NMHERHas YHKUMKU, X
dyHKUMN. cBoWcTBa, 06LMA B1A OPOBHO-NMHENHOIO OTOBPaXKEHMS

Kpyra Ha cebs 1 BepxHen nonynnockoCT! Ha Kpyr;
3KCMOHEHTa 1 norapudgm, CTeneHb C NPOM3BOSIbHBIM
nokasarenem; yHKUMI; PYHKLUMS 2KyKOBCKOro;
TPUroHOMeTpUYeckue u runepbonuyeckne PyHKLUUN.

2.4 WHTerpan no WHTerpan no KOMMnneKkCHOMy NepeMeEHHOMY, ero
KOMIMIEKCHOMY npocTenLune CBOMCTBA, CBA3b C KPUBONNHENHBIMN
nepeMeHHOMy. WHTerpanamm n 2-ro poga; CBeAeHue K HTerpany no

AeNCcTBUTENBbHOMY NepeMeHHOMY; NnepBoobpa3sHas
dyHKUMS, dopmyna HetoToHa-JlenbHuua; nHterpansHas
Teopema Kouun.

2.5 UHterpan Kowwn. | MHTerpaneHasa dopmyna Kowwm; dpopmynsl Kown ans
NPOV3BOAHbIX.

2.6 MNocneposatens | [NocrnenoBaTenbHOCTU U PSAbl @aHANUTUYECKUX (PYHKLNA B
HOCTM 1 paabl obnactu: Teopema Bereplutpacca; cTeneHHble pagbl;
aHanutnyeckux | Teopema Abens, opmyna Kowun-Agamapa; pasnoxeHue
OYHKUMNA. aHanuMTM4eckon yHKUMN B CTEMEHHOWN psaa,

€NHCTBEHHOCTb pasnoxeHus; popmyna Tennopa.
[encTBna co cTeneHHbIMN psigamMu.




2.7 | Teopema Hynu aHanntnyeckon pyHKUUKN, NOPAOOK HYNS; https://edu.vsu.r
€ONHCTBEHHOCTU | TeopeMa eUHCTBEHHOCTW AJ1S1 aHanUTUYeCKnX u/enrol/index.ph
W NpUHLMN PYyHKUMI; MPUHLMIT MaKCUMyMa MOAYISA U nemMa p?id=6626
Makcumyma LLBapua.
Moayns.
2.8 Psag JNlopaHa. Pag JlopaHa, o6nacTtb ero CxoanMocCTy; pasfoXeHne
aHanuTmnyeckon dpyHkumn B psag JlopaHa, e AUHCTBEHHOCTb
pasnoXeHus.
2.9 M3onupoeaHHblie | OnpeneneHuns. Knaccndumkaums M3onmpoBaHHbIX 0CObbIX
ocobble TOUKK TOYEK OOHO3HAYHOrO Xapakrepa rno NoBegeHuo YHKL MK
OAHO3Ha4HOro n psay JlopaHa; Teopema 06 yCTpaHMMOon 0COBON TOUKE;
xapakrtepa. nostoc, NOpPAAOoK NOMCa; CyLWeCTBEHHO ocobast Touka,
Teopema Coxoukoro-Beneplutpacca; 6eCkoOHEUHO
yganeHHasi Todka kak ocobasi.
2.10 | BbiyeTtsl, OnpeneneHue BbiveTa, Teopembl Kowin o BblveTax,
BbIYMCIEHNS BbIYETOB; TeopemMa O MOMHOW CyMMe BbIYETOB.
BbluncnexHune MHTErpanoB C NOMOLLbHK BbIYETOB.
13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN
Buabl 3aHaTui (Yacos)
Ne HavnmeHoBaHue pasgena =
Mpaktnuec | Jlabopa- [CamocTosATenbHa
n/n OVCUMMIUHDI JNekuumn Bcero
Kne TOPHbIE s paboTa
1 KomnnekcHble yncna. KomnnekcHas
6 4 - 4 14
NJTOCKOCTb
2 DYHKLNN KOMMAEKCHOTO
nepemMeHHOro n otobpaxeHue 6 4 - 4 14
MHOXXeCTB
3 OnemeHTapHble hyHKLUN 4 4 - 4 12
WHTerpan no KOMMmekcHoMy 2 2 } 4 8
nepemMeHHomMmy.
5 WHTerpan Kown. 2 2 - 4 8
6 MNocnepoBatensbHOCTM U paabl 4 4 } 4 12
aHanUTU4eCcKMX YHKLUA.
7 Teopema eAVHCTBEHHOCTU U 0 2 ) 2 4
NPUHUMN MakcumMyma Moayns.
8 Pag IopaHa. 2 4 - 6 12
9 M3onmnpoBaHHble 0CcoOble TOYKN 2 2 ) 2 6
OQHO3Ha4YHOro Xapakrtepa.
10 | BblueTbl, NpUMHUUN aprymeHTa. 5 6 - 4 15
11 | Toukn BETBNEHUS.
Norapudmnyeckas 1 0 - 2 3
npoun3BogHas
12 | MogroToBKa K 9Kk3aMeHy 36
WNToro 34 34 - 40 144

14. MeToanyeckue ykasaH1sa Ans odyyarowmxca no 0CBOEHUIO AUCLUNITUHDbI

B npouecce npenogaBaHus ANCLMNIIMHBLI UCMOMb3YOTCA Takne BuAbl yd4ebHon paboTbl,
KakK NeKkuuu, NpakTUYecKMe 3aHATUSA, a TakkKe pasfiMyHble BuAbl CaMOCTOATENbHOM paboTbl
obyvarowmxca. Ha nekuuax manararTcs KnodeBble U npobnemMHble BOMPOChl AUCUUNINHGI.
lNpoBegeHne npakTUYEeCKUX 3aHATUM HanpaBfieHO Ha 3akpenneHne TeOpPeTUYECKUX 3IHaAHWUN,
yMEHVE NPUMEHATb UX NPU peLleHUn npakTudeckux 3agad. [ns ycnewHoro u Ka4eCTBeHHOro
OCBOEHNA aUCUMNIIMHBI HeoBxoaMma nrnaHoMepHas, NoBCeAHEBHAsA caMocTosTenbHas pabora.

Mpn un3dyveHun kypca «KomnnekcHbln aHanu3» oby4varowmumcs crieqyeT BHUMaTerbHO
cnywaTb M KOHCNEKTUpOBaTb MaTepuan, nsnaraemMblii B Xoae ayanTtopHblx 3aHaTuax. Obpawatb
BHMUMaHWe Ha onpegeneHnd, QOpMyrMpPOBKM TeOpeM, HayuyHble BbIBOAbl W MpaKTU4eckue



pekomeHgauun. [Ona NOHMMaHWA W Ka4YeCTBEHHOro YCBOeHust Yy4debHOro marepuana
pekoMeHayeTcsa crneayowas nocneaoBaTenbHOCTb AENCTBUNA.

1. lMocne kaxgonm nekuMM pekoMeHayeTcs nogpobHo pasobpaTb TeopeTudeckuin
mMaTepuan, BblydnTb BCe onpeaeneHns n opmynmpoBku Teopem, pasobpatb npumepsl. MNepeq
cnegytowen nekunen obasatenbHO NOBTOPUTL Matepuan npeablgyLuen.

2. BaxxHOWM cocTaBHOM YacTbio OCBOEHUS ANCUUMNINHBI ABASIOTCA NPaKTUYECKNE 3aHATUS,
KoTopble TpebyT NMOMUMO 3HaHMK TEOpPEeTUYECKOro maTepuana euwle W HaBbIKOB peLUeHUs
npakTU4ecknx 3agad, 4YTto nomoraeT rnybxe ycBouTb Yy4ebOHbI MaTepuan, npuobpecTtu
NpaKTUYEeCKNEe HaBbIKN N HaBbIKM TBOPYECKOW paboThbl Hag y4eBHOM U Hay4YHOW NuTepaTypon.

[Mpn NoAroToBke K NPaKTUYECKUM 3aHATMAM CriefyeT NOBTOPUTbL OCHOBHbBIE MOHSTUSA MO
Temam, paccMoTpeTb Npumepsbl. Pellasa 3agayun, npeaBapuTenbHO NOHATL KaKoW TeopeTUYecKni
MaTepuman Hy>KHO Ucnonb3oBaTb. HameTuTb NnaH peleHus, nonpoboBaTb Ha ero OCHOBE peLLnTb
npakTuyeckne 3agaqw.

Ha npaktnyeckom 3aHATUM KaXabl ero yYacTHUK AOMKEH ObITb rOTOBbIM K OTBETAM Ha
BCE TEOpeTMYeCcKne BOMpOChbl paccmaTpuBaemon TeMbl. Ha nocnegHemM npakTM4eckoM 3aHsATUM
NPOBOANTCA UTOroBasi KOHTPOsbHasA paboTa.

3. C uenblo YACHEHNSA TEOPETUYECKNX MOSNOXEHUN, pas3peLleHns CNOpPHbIX CUTyaL MM

criegyeT 3afaBaTb NpenoaaBaTento YTOUYHAKLME BONPOCHI.

4. Pabota ¢ OCHOBHOM W [JOMOMHUTESNILHOW nUTepaTypon Mo OUCUUNIMHE B
ombnuoteke Unn B cucteme «NEKTPOHHbIA YHUBEPCUTETY.

5. PekomeHayeTca 03HAaKOMUTLCS C HacToswen Paboyen nporpaMmMon ANCUMMINHBI.

Mpy noarotoBke K NEKUMOHHBIM W MPaKTUY4ECKUM 3aHATMAM, O6y4valolmMMcs BaXKHO
NOMHUTbB, YTO UX 3aJadva, oTBeYass Ha OCHOBHbIE BOMPOCH! NfaHa 3aHATUS U OONOSTHUTENbHbIE
BOMpPOCHI NnpenogasaTtens, rnokasatb CBOM 3HAHWSA U KPYro3op, YMeHuWe fornyeckn nocTpouTb
OTBET, BnageHve mMartemaTMyecKMMm annapatoMm W MHble KOMMYHUKaTMBHbIE HaBbIKW, YMEHUe
OTCTamBaTb CBO NPOdECCMOHANBHYHO MO3ULMUIO.

OcBoeHve aucuunnuHbl  npegnoriaraeT He TONbKo obs3aTernibHOe noceleHue
ayAUTOPHBIX 3aHATUM (NEKUMA U MPaKTUYECKUX 3aHATUA) N aKTUBHYO paboTy Ha HUX, HO U”
PerynspHy0 CaMOCTOATENbHYIO Yy4ebHy OeATEeNbHOCTb B TeYeHUUM cemMecTpa, Ha KOTOpYHo
otBoautca 40 yacoB: n3yvyeHwe, pekoMeHOyeMON nuTepaTtypbl, CAMOCTOATENIbHOE OCBOEHUE
NOHATUMHOrO annapara, NOAroTOBKY K NPaKTUYECKUM 3aHATUAM, BbINOMHEHNE UHAMBUAYaNbHbIX
3afaHui, NOAroTOBKY K 9K3aMeEHY.

Bce BbINONHAEMble CTyAeHTaMW CaMOCTOATESNbHO 3afaHus nognexaT nocneayrolen
npoBepke npenogasatenem. [ns ycnewHon camocTosATENbHOW paboTbl HEOOXOAUM TECHbIN
KOHTaKT C npenogasarteneM. PesynbTaThl TEKYLUX aTTeCTaunin y4uTbIBaOTCA npenogasarenemM
npv NpoBeAEHMN NPOMEXYTOYHON aTTecTauun - 3K3aMeH.

YcnewHoe oCBOeHWe Kypca npefnoriaraeT akTMBHOE, TBOPYECKOe y4vacTue CTydeHTa
nyTemM nraHoOMepHOW, NOBCeAHEBHOM paboThl.

15. MMepeyeHb OCHOBHOM U [AONONIHUTENILHOM nNUTEpaTypbl, PECYpPCOB WHTEpPHET,
Heob6XoAMMbIX AN OCBOEHUA AUCLUNIIUHbI
a) OCHOBHas nuTepartypa:

Ne n/n MCTOYHNMK

1 JlaspeHmbes M.A. Memodbi meopuu ¢hyHKUUL KOMIIIEKCHO20 NMepeMeHHo20/
M.A.Jlaspenmees, b.B.lllabam - M: Hayka, 2002. - 736 c.

2 CeewHukos A.I". Teopusi chyHKYUU KOMIIIEKCHO20 1epeMeHH020 /
A.l.CeewHukos, A.H.TuxoHos - M.: Hayka, 2001. - 320 c.

3 lpusanos N.U. BeedeHue 8 meoputo (hyHKUUL KOMIIEKCHO20 rnepeMeHHo20 //N30-80 «JlaHb»:
O6C. — URL: https://e.lanbook.com/book/322#book_name

0) gononHuTenbHasa nuTeparypa:
Ne n/n NcTouHmk

4 Mapkyweesuy A.U. Kpamkuli Kypc meopuu aHaumu4eckux yHkuud /
A.N. Mapkywesuy - M.: Hayka, 1978. - 388 c.




Eszpagpos M.A. AHanumudeckue ¢pyHkyuu/ M.A.Eeepaghos. - M.: Hayka, 1965. - 424 c.

6 C6opHuUK 3aday Mo meopuu aHaumMuU4Yyeckux hyHkyud /
M.A.Esepachos, K.A.bexaHos, KO.B.Cudopoe u dp.; [1od ped. M.A.Egepaghosa - M.: Hayka, 1972. -
286 c.

7 HaHko .E. Beicwas MamemMamuka 8 yripaxkHeHusix u 3adadax. /

I1.E.Janxko, A.l.lNonos, T.5.KoxesHukosa.- M.: Beicwuas wkona, 1997. - Y.2. - 416 c.

B) WHQOPMAaUNOHHbLIE 3NEKTPOHHO-OOpa3oBaTenbHble pecypcbl (oduumanbHble pecypcbl

MHTEPHET .

Ne n/n | IcTOYHMK

8 lpuearnos U.N. BeedeHue 8 meoputro ¢hyHKUUU KOMITIIEKCHO20 repeMeHHoe20 //130-80 «JlaHb»: O6C.
— URL: https://e.lanbook.com/book/322#book name

9 http://www.math.vsu.ru — oguyuasnbHbIl calim Mamemamu4yeckoeo ¢hakynbmema BlI'Y

10 http://www.math.msu.ru — ogbuyuansHeil caim mexmama MI'Y

11 e.lanbook.com

12 KomnnekcHbli aHanna — ObpasoBaTenbHbIN NopTan « ONeKTPOHHbIN yHuBepcuteT BIY». — Pexum
goctyna: https://edu.vsu.ru/enrol/index.php?id=6626

16. NepeyeHb yyebHO-MeTOaNYECKOrO 06ecneyeHns ans caMoCTosATeNIbHOW paboThbl

Kypc ancumnnuHel NOCTPOEH Taknm ob6pas3om, 4ToObI MO3BOMNTL CTyAEHTaM MakCMMarbHO
NMPOABUTb CMocobHOCTbL K CaMOCTOSITENbHOMN pa60Te. CTy)J,eHT MOXeT AOOMOJIHUTb CIMNUCOK
MCMNOMb30BaHHOWM nnTepaTtypbl WHbIMU WUCTOYHUKaMKW, HEe npeacrtaBfieHHbIMM B  CIUCKE
peKOMeHD,OBaHHOIZ nmTeparTypbl, n B ,D,aJ'IbHeIZLIJeM Mncnosib30BaTb COOCTBEHHbIE
NnoAroToOBMEHHbIE Y4EBHbIE MaTepuasbl NPU HAaNMCaHUN KYPCOBbIX U AMMIOMHbIX paboT.
Ne n/n MCTOYHNK

Bonkosbickutl J1.U. C6opHuUk 3aday4 no meopuu QhyHKUUU KOMIMIEKCHO20 NMepeMeHHO020: Yueb.
rnocobue 0511 cmyd.ey308/

! J1.1. Bonkossickud, I.J1.J/TyHy, U.I.ApamaHosud. - 4-e us0., nepepab. - M.: ®usmamnum, 2002. -
312c.
2 KomnnekcHbili aHanu3 — ObpaszosamesibHbIl nopmar « QeKmpoHHbIU yHugepcumem By, —

Pexum docmyna: https://edu.vsu.ru/enrol/index.php?id=6626

17. OOpasoBaTesfibHble TEXHONOMMU, MUCNONb3yeMble MNpu peanusauum Yy4yeOGHOM
OUCLUMNIUNHBLI, BKMOYasa AUCTaHUMOHHble obOpa3oBaTenbHble TexHonoruun (OOT,
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4YeHue):

Mpn peanusaumm OUCUMNNWHBLI  UCMOMB3YIOTCA  cnegywowmne obpasoBaTtenbHble
TEXHONOIMN: NIOrMYEecKoe MOCTPOEHNE AUCUUMNINHDBI, YCTAHOBMEHNE MEeXNpeaMEeTHbIX CBA3EN,
obo3HayeHne TeOopeTUYEeCcKoOro W MNPaKTUYECKOro KOMMOHEHTOB B Yy4YebHOM MaTtepuane,
BKIMIOYEHNE SNIEMEHTOB ANCTAHUMOHHbBIX 00pa3oBaTenbHbIX TEXHONOTNNA.

N3noxeHne y4yebBHOro Martepmana OCHOBAHO Ha  NPUHUMMNE  CUCTEMHOCTH,
NPEEeMCTBEHHOCTU M MNOCeAoBaTENbHOCTU M HanpaBfieHO Ha pasBUTUE WHTENSEeKTyanbHbIX
YMEeHUW, npodpeccrnoHarbHbiXx  KOMMNeTeHUnn, opMMpoBaHMe TBOPYECKOW  JINYHOCTU
BbICOKOKBaNM@ULUMPOBaAHHOIO crieumnanucra, cnocobHoro K camopassuTuio, camoobpasoBaHuio,
WHHOBALUMOHHON fOesTenbHocTW. BaxHenwas uenb npenogaesatens — cuctemartmsauums
bonbworo obbema TeopeTudeckoro maTtepuana W  obyyeHMe CTydeHTa  YMEHWIO
OpPUEHTMPOBATLCS B 3TOM MaTtepuane.

PekomeHayeTcs Mcnonb3oBaHWe, Kak TPaaULMOHHLIX (hopM opraHuMsauum nekLMOHHOro

mMatepmana, Tak U BHEAPEHWE TaKMX MHTEPAKTMBHbLIX TEXHOMOMMN, Kak npobnemHas nekuus,
Korga 3HaHusi BBOOATCHA Kak « HEM3BECTHOEY», KOTOPOE HEOOXOANMO «OTKPbITbY.
OucumnnuHa peanuayetca C MPUMEHEHUEM JfEKTPOHHOrO 0byyeHuss M AUCTaHUMOHHbLIX
obpasoBaTenbHbIX TEXHOMOIMMK, ANs OpraHu3aunm CamoCTOSTENbHOW paboTbl 0ByvaloLmxcs
NCNonb3yeTcsl OHNaNH-KypC, pasMeLLeHHbIM Ha nnaTtdopmMme DNeKTPOHHOro yHusepcuteta BIY
(LMS moodle), a Takxe gpyrne IHTepHeT-pecypchl, npuBegeHHble B N.158.




18. MaTepnanbHoO-TeXHU4YECKOoe obecneyeHme AUCLUNIIUHDI:

YyebHasa ayautopus Ons NpoBeAEHUsA NeKuun: cneunanuanpoBaHHas mebernb, KoMMbloTep
(HOyTOYK), MyIbTUMEANNHoe obopynoBaHue (npoekTop, 3KpaH, cpencTtea
3BYKOBOCMNPOM3BEAEHNs), AOnyckaeTca nepeHocHoe obopyaoBaHWe, [ocka MenoBas
(mapkepHas).

OC Windows 8 (10), untepHeT-6paysep (Google Chrome, Mozilla Firefox), MO Adobe Reader
(vnun ananor), nakeT cTaHAaPTHbLIX 0PUCHBIX NporpaMmm ansa paboTsl ¢ gokymeHTamu (MS Office,
Mown Ocpuc, Libre Office)

YyebHas ayautopmsa Ons NpakTUYECKUX 3aHATUWA, TeKyLleh U NPOMEXYTOYHOM aTTecTauumu,
opraHusauum camocToaTeNnbHOM paboTbl: cheumanuanpoBaHHas Mebernb, nepcoHarnbHble
KOMMbIOTEPLI B KONMU4ecTBe, obecrneymBarolleM BO3MOXHOCTb WHOMBMAYarbHOW paboThl,
KOMMNblOTEP npenogaBaTens, MynbTUMeaunHoe obopyaoBaHue (NPOEKTOop, 3KpaH, cpencTeBa
3BYKOBOCMNpPOM3BEAEHMS), AOMYyCKaeTCs NepeHOCHoe.

OC Windows 8 (10), nntepHeTt-6paysep (Google Chrome, Mozilla Firefox), MO Adobe Reader
(vnun ananor), nakeT cTaHA4apTHbLIX OPUCHBIX Nporpamm ans padotsl ¢ agokymeHTamm (MS Office,
Mown Ocbuc, Libre Office)

19. OueHo4Hble cpeacTtBa Ansd npoBeneHusA TeKyU.IEﬁ n HpOMe)KyTO‘-IHOIZ aTTrecTauum:

Mopsiaok OLEeHKM 0cBOeHMS obyyatowmnmmncs y4ebHoro matepuana onpeaensieTcs
coaepkaHMeM crneayoLwmx pasgenos AUCLUMMUHBIL

HanmeHoBaHne Nugumkatop(bl
r’:ﬁl pasgena ancuuniiHbl K?_m:((el;;a"' LI,O'D‘CTI/DKGIEISIH) OueHo4Hble cpeacTBa
(moayns) KOMMeTeHUumn

KomnnekcHble yncna. YCTHBIN Onpoc

1 Komnrekchas OlK-1 OrK -1.4 I'IpaKTquCKoe-sa,u,aHme

" | NIIOCKOCTb. OriK-1.5 '

PyHKUUN o
KOMIMMEKCHOrro OrK-1.4 %CTHHM onpoc.

2. | nepemMeHHoro n OriK-1 OrliK-1.5 PaKTMHECKOE 3afaHne.
OTOOpaxXeHus
MHOXECTB.
OnemeHTapHble OrK-1.4 YCTHbIN onpoc.

3. | byHKUMN. OrliK-1 OrK-1.5 MpakTnyeckoe 3afgaHue.
WHTerpan no OrK-1.4 YCTHbIN onpoc.

4, | KOMMNIIEKCHOMY OrliK-1 OrK-1.5 MpakTnyeckoe 3agaHue.
nepeMeHHOMYy.
WHTerpan Kowwuw. OrK-1.4 YCTHbIN ornpoc.

5. OrnK-1 OlK-1.5 MpakTnyeckoe 3afgaHue.
MocnenoBaTtenbHOCTHU
n pagbl OrK-1.4 YCTHbIN onpoc.

6. | aHanNUTUYEeCKUX OlnK-1 OlK-1.5 MpakTnyeckoe 3agaHue.
PYHKLUNNA.
-erzsgce:raaeHHocm " OnK-1.4 YCTHbIN onpoc.

7. OrK-1 OrK-1.5 lNpakTnyeckoe 3agaHue.
NPVHLMN Makcumyma
Moayns.

8 Pag JlopaHa. OMK-1 OrnK-1.4 YCTHbIN onpoc.

' OrlK-1.5 [MpakTnyeckoe 3agaHue.




HanmeHoBaHwue Mugukatop(bl)
r,:}gn pasgena guCUUMvHbI KO“I’/'I:?;?H OOCTUXEHUA OueHouHble cpeacTsa
(moagyns) H KoMneTeHummn
?ggg;gofoii:b'e OrK-1.4 YCTHbIN onpoc.
9. OLHO3HAYHOrO OrlK-1 OriK-1.5 KoHTponbHas paboTa.
Xapakrepa.
BblueThbl, npmvHUMN OlK -1.4 YCTHbIN onpoc.
10. | aprymeHrTa. OlK-1 Ol1K-1.5 lNpakTnyeckoe 3agaHue
TouykKn BeTBMEHUA. OrK-1.4 YCTHbIN onpoc.
11. | Jlorapnpmmyeckas OriK-1 OriK-1.5 lNpakTnyeckoe 3agaHue.
npou3BoaHas
lMpomexyToyHas aTTecTauns
dopMa KOHTPOnsi — 9K3aMeH Bonpochbl k ak3ameHy

20 TunoBble OLEHOYHbLIe cpeAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpegensiowue
npouenypbl OLeHUBaHUA

20.1 TeKyLMN KOHTPOJIb yCNeBaeMoCcTu

OueHKka 3HaHWW, YMEHWW, HaBbIKOB, XxapakTepuaywwaa aTtansl (opMUPOBaHNS
KOMMNEeTEHUMA B paMKax U3y4yeHUs ANCUUNIIUHBI OCYLLECTBNAETCA B XO4€E TEKYLLEero KOHTpons B
dhopMe YCTHOro onpoca v NPOBEPKM BbINOSTHEHUS PELLEHNA NPAKTUYECKNX 3adaHNN.

KoHTponb ycnesaeMoCTV MO OUCUUMNANHE OCYLLECTBMASETCA C MOMOLLbIO CneaytoLwmx
OLIEHOYHbIX CPEACTB:

MpumepHbIN NepeyYeHb BOMPOCOB K NPAaKTUYECKUM 3aHATUAM

PaclwmpeHHasa komnnekcHasa nnockoctb. CTtepeorpaduyeckasa npoekunsa. Coepa Pumana.
JInHenHaa yHKUMS KOMMNIIEKCHOrO NePEMEHHOrO.

®dyHkuma f(z) = % O0pa3s oKpY>KHOCTU |z - zo| = R npu oToBpaxeHnmn 3Ton PyHKLMEN.

A W bR

[Apo6Ho-nnHenHaa dyHkumnsa. CTpykTypa oToOpaxeHus, 3agaBaeMoro pOo6HO-NMHENHOM
dyHKUMEN.

5. lNokasaTenbHass YHKUMA KOMMIIEKCHOrO nepeMeHHoro. KomnnekcHbin  norapudgm.
OnpegeneHne n NnpocTenne CBOMCTBA.

6. TpuroHomeTpudeckme PyHKLMM KOMMNIEKCHOrO nepemeHHoro. Onpegenexuns n npocrenume
CBOWCTBA.

7. Tvinepbonuyeckne yHKLMM KOMMSEKCHOro nepemeHHoro. OnpegeneHns n npocrenme

CBOWCTBA.

OTobpaxeHne NIOCKOCTM NOCPEACTBOM (PYHKUMN €7 .

AnddpepeHunpyemMocTb (PYHKLMA B CMbICIE KOMMMEKCHOro aHanusa. [lpousBogHas wu

andpdepeHuman. 'eomeTpnyecknin CMbICIT MOLYNA U aprymeHTa npov3BOAHON (PYHKLMK B

TOuKe.

10. Teopema Kowun-PumaHa.

11.CneactBua un3 Teopembl Kowun-PumaHa. apMmoHudeckne yHKumMnM.  ConpsikeHHble
rapMOHNYeCcKne PyHKLMK.

12.HTerpan OT KOMMJIEKCHO3HAYHOW (PYHKUMN [EeNCTBUTENIbHOrO nepemMeHHoro. Moaynb
WHTerpana un oueHka Moayns uHterpana.

13.0npegeneHne wn npocTenwmne CBOWUCTBA WMHTerpana oT  (PYHKUMM  KOMMMEKCHOro
nepemMeHHOro rno KpBOM.

© o



14. Teopema Kowmun-l'ypca.

15. Teopema Kowun-I'ypca ans MHOrocssHon obnactu.

16.HesaBucMMOCTb MHTErpana oT Buaa nyTym UHTErpMpoBaHus.

17.TMepBoobpasHas pyHkumnsa. dopmyna HetoToHa-JTenbHuua.

18.NHTerpanbHas dpopmyna Kowwu.

19.HTerpanbHble dhopmynbl Kowm ans nponsBogHbIX ronoMopdHON yHKLNN.

20.®opmyna Tennopa.

21.lepBas TeopeMa eaANHCTBEHHOCTW.

22.Hynb pyHKUMK, KpaTHOCTb Hyns. [peacrasneHne ronoMopgHON (PyHKLUMM B OKPECTHOCTU
Hyns.

23./30nnMpoBaHHOCTb HyNen ronoMopgHON OYHKLNN.

24.BTopasa TeopemMa eguHCTBEHHOCTU. CneacTtaue.

25.TocnepoBartensHOCTM ronomMopdHbIX pyHKUuMK. NepBas Teopema Berneplutpacca.

26.Tononorna B npocTpaHcTBe ronoMopdHbix yHKumMn. BTopas Teopema Bewneplutpacca.
Teopema MoHTens (6e3 gokasaTenscTea).

27.Pagbl ronomMopHbIX oyHKUMIA. [TouneHHoe anddepeHLmMpoBaHme N HTerpupoBaHue.

28.CTteneHHble psabl. Teopema Abens. Popmyrnbl Ans KO3 ULNMEHTOB.

29.CBOMCTBO Kpyra cXxogMmMocTu cTteneHHoro psga. Popmyna Kowun-Agamapa.

30. PasnoxeHwne ronomopHon yHKLmMn B psa Tennopa.

31.Pag JlopaHa. ®opmynbl 4nst KO3 OUUMEHTOB.

32.PasnoxeHne (pyHKUMIA, ronoMopdHbIX B KOnbLe, B pag JlopaHa.

33.0cobble To4kn. Bnabl ocobbix TOYEK.

34.BblyeT yHKUMKM B ToUke. Teopema Kol o BblHeTax.

35. ®opmyna JlopaHa.

36.BbluncneHmre BbldeTa B nositoce. YacTHble criyvan.

37.onomMopdHOCTb N 0COBEHHOCTM HA BECKOHEYHOCTM.

38.PasnoxeHune B psag JlopaHa B OKPECTHOCTM M30NMPOBAHHON 0COBON TOYKN.

39.BblyeT yHKUMKN Ha BeckoHevHOoCTU. Teopema Kown 0 NosTHOM CyMMe BblHETOB.

0
40.lNpocTenume Tunbl HECOBCTBEHHbLIX MHTErpanoB. VIHTerpansl Buaa I R(x)dx .

— 00

(e 0]
41.WHTerpansl BMaga J‘f(x) ¢~ dx . Jlemma XopaaHa.

— 00
MpumepHbIN NepeyYeHb NPAKTUYECKNX 3a8aHUN
1. HanTu BCe 3Ha4eHus ‘{/T 1 n306pasnTb NX HA KOMMIIEKCHOWN NSTIOCKOCTMU.
2. BblMucnuTb 3Ha4YeHue

(=5)

3. Haiittu  obpas obnacth D npu  oTobpaxeHun  dyHkumeir  w=f(z):

D= {z:|z|>%, Rez>0}; w=2%,
4. Hantm obpas obrmactu D  npu  oTobpaxeHun  dyHKUmeNn w=f(z):
D={z:|z|:2; E<argz<£}; w=12z",
8 4

5. BbISICHUTb, Kakasi YacTb KOMMIEKCHOW NIMOCKOCTU PacTArMBaeTCs, a Kakasi CXnmaeTcs npu
oTobpaxeHun wW=~€e?*,



6. BbIACHUTB, Kakasi YaCTb KOMMEKCHOWM MIOCKOCTWN pacTaArMBaeTcs, a kakas CknmaeTcs npu
oTobpaxkeHun W=Inz.

7. Ons dyHkumn f (z) =sin Z ykasaTb TOYKM, B KOTOPbIX CylLliecTByeT nponssogHas f'(z), u
HaWUTN 3Ty NPOU3BOLHYIO.
8. Bbluncnutb ctg(%—iln 2).
Lo
9. BbluMcnuTb UHTErpan f ——dt.
o 1+it
Lo1+it
10. BbluncnuTb uHTErpan I ﬁ dt.
o 1-i

11.BblMUCANTL MHTErpar J Ze’dz, rage Y — OTPe3oK NPSIMON OT TOHKM z;=1 [o TO4KkM
Y

Z,=1.

12.BbluncnuTb MHTErpan j c0SZdz, roe Y — OTPe30OK NPsIMOIi OT TOYUKM Z)=T [0 TOYKM
Y
_T
22 = E +1.

13. BbluncnunTb MHTErparn I ZZCOS zdz, roe Y - OTPE30K NPSAMON OT TOYKM Z,= I O TOYKM
Y
z,=1.
14.Haitn Hynu cpyHkummn  f (z) =1+ cosz 1 onpeaenuTb X KPaTHOCTH.
8
15.HanTtu kpaTHOCTb HyNs zo=0 Ans QyHKUUK f(z) = ﬁ
Z-sinz
16.MycTb D'] f (z)dz =0. Cnenyet nuus atoro, uto f(z) — aHanUTUYecKas cyHKLMS BHYTPU

Y
3aMKHYTOW KpUBOW vy ?

sinz
17.Bbl4ncnnTb nHTErpan g] — dz
|Z+i | -1 (Z+|)

18.Hantn pagnyc cxogumocTun CTENEeHHOro psiaa z (1+i )n 2",

1-i

0 7 n
19.Hantn pagnyc cxogMmocTu CTENEHHOro psaa Z (—} .
n=0

20.®yHkumio f(z) = PasnoXnTb No CTeneHsM pasHoctTn Z—3.

3-2z
2
pas3noXxmutb B psAg MO CTeneHaM Z M HanTu obnactb

21.®OyHkumio f(z) = (z+1)2

CXOAMMOCTK Nony4veHHOoro pdaaa.



MpumepHoe coaepxaHue 3agaHUN KOHTPONLHOWN paboThbl

1. Hantm  obpas obnactu D  npn  oTobpaxeHun  dyHKUMEN w=1f(2):

_ . T.
D= {z. 0<Imz<2, Rez>0}. We e2?

_ . n
:f(z):D_ {z. O<Rez<4}.

2. Hantn obpas obnactu D npun otobpaxkeHnn yHKUMNEN W
w=ctgz

J (1+i-27)dz

Y Z, =0
3. Bblumncnute nHterpan , rae | — nuHng, coeamHsaloWwan Toukm 1 ]
Z,=1 +2i

a) OTpe3oK NPSAMOWN;

6) oyra napabonsl;

Z =
B) rloMaHas 22322 e ‘3 1
[ Imzdz
Y Y.
4. BbluMCINTb MHTerpan , rae I
y ;=0 Z,=1+2i
a) OTpPe30K NPAMOWN OT TOYKM A0 TOYKM ;
6) Agyra napabonbl y =2X oT Toukm 1 00 TOYKU 2 . MNoyemy
nony4arTcsa pasHble 0TBETbI?
. 1
sSin ——
5. ®yHKumMs 1-7 yveer GeCKoHEeYHy0 NocneaoBaTeNbHOCTb HYNen, CXoasLycs K

Touke 1, HO TeM He MeHee 3Ta (PYHKUMS OTNMYHa OT MOCTOSHHOW. He npoTtmBopeuut
nn 310 Teopeme eOUHCTBEHHOCTW.

OnuncaHune TexHonornMm NpoBeaeHus

TekywmMn KOHTpONb npencrtaBnsieT cobon NpoBepKy ycBOeHUs y4yebHoro martepuana
TEOPEeTUYECKOro 1 NpakTUYECKOro xapakrepa, perynsapHo OCyLLEeCTBNAEMYI0 Ha 3aHATUSX.

TekylWnn KOHTPONb npedHasHayeH ONns NpoBEepKM Xxoda M KayecTBa (popMmpoBaHUA
KOMMETEHUMN, CTUMYNMPOBaHUSA y4yebHoM paboTbl OOyyalWMXCs M COBEPLLUEHCTBOBAHUS
METOAMKN OCBOEHMS HOBbIX 3HaHuM. OH obecnevnBaeTca npoBeAeHMEM OMNpPOCOB MO
TeopeTn4ecKoMy MaTtepuany, BbiNOSTHEHNEM NPaKTUYECKUX 3a4aHUN U KOHTPOSbHOM paboThl.

Mpn Tekywem KOHTpPONe YpOBEHb OCBOEHUS Yy4yebHOW OUCUMMAMHBI W CTEMNEHb
CHOPMUPOBAHHOCTN KOMMETEHUMN OMNPEeaenstoTCsa OLEHKaMU «3a4TEeHO» U «HE3a4YTEeHO».
CucrtemMaTUyHOCTb, OOBLEKTUBHOCTL, apryMeHTUPOBAHHOCTb — FfaBHble NPUHLMMbLI, HA KOTOPbIX
OCHOBaHbI KOHTPOSIb 1 OLIEHKa 3HAHUIN 0ByYatoLLMXCS.

TpeboBaHuWA K BbINOMHEHWIO 3a4aHUI (LUKarnbl U KPUTEPUM OLEHNBAHNS)
Mpn npoBeaeHnn TekyLLLero KOHTPONSA ycrneBaeMoCTU UCNONb3YIOTCA crieaytoLme



nokKasartenu:
1) 3HaHWEe OCHOBHbIX NOHATUIN K ONpeaeneHni;

2) yMeHue ncnonb3oBaTb CTaHAAPTHblE METOAb! ANS peLleHNst TUMOBLIX 3a4au;
3) onTMManbHOCTb X04a PeLUeHus;
4) noruka nsnoxeHusi, pacCyXaeHun;

5) NpaBUbHOCTb BbINOSNTHEHWUSI PAcYeTOoB;
6) camMoCTOSATENBHOCTb BLIBOAOB.

KpuTepum oueHKM KoMmneTeHUUn (pe3ynbTaTtoB 0Oy4eHUs) Npu TeKyLien
aTTecTaumm:

3a4YTeHO: BbINOMIHEHNE NPaKTUYEeCKMX 3aaHuUN N OTBETLI B XOA4E Onpoca COOTBETCTBYIOT
nepeyncneHHbIM rnokasartensMm, obyvalwunca aaeT oTBeTbl Ha AOMNOMHUTENbHbIE BOMNPOCHI,
MOXeT OblTb He CcOBCeM MOfHble. [leMOHCTpUpyeT yMeHue pelaTb 3adayv, BO3MOXHO C
HEKOTOpPbIMM OLLIMBKaMu.

Bonee nonoBuHbLI 3agaHU KOHTPONBbHOW paboTbl BbINOMTHEHLI BEPHO.

HesauyteHo: B xoade onpoca oTBeTbl 0byyaroLerocs He COOTBETCTBYIOT HM OOHOMY M3
nepeyncneHHblx nokasartenen. OOyyalOLWUNCA OEMOHCTPUPYET pparMeHTapHble 3HaHUA U
YMEHUS Unun nx otcytcteme. bonee nonoBuHbl 3a4aHni KOHTPONbHOM PaboTbl HE BbIMOSHEHBI.

20.2 NMpomexyTo4yHana aTrectauus

lMpomexyToyHaa aTTecTauma npoBoauTCa B cooTBeTcTBMM C [lonoxeHnem o
NPOMEXYTOYHON aTTecTaumMmM obyvawwmxcs nNo nporpamMamMm  BbICWeEro obpas3oBaHus.
lMpepHasHayeHa Ona onpeferneHns ypoBHS OCBOEHUS BCero obbema ydebHONn ANCUMNAUHLI U
npoBoanTCA B hOpMe 3a4eTa 1 IK3aMeHa.

lMpomexyToyHasa aTtTecTaumsi N0 AUCUUNIIMHE OCYLLEeCTBAAETCA C NOMOLLLIO Creayowmx
OL€HOYHbIX CPeaCTB:

lNMepevyeHb BONPOCOB K 3K3aMeHY
PaclumpeHHasa komnnekcHas nnockocTb. Ctepeorpaduyeckasa npoekuus. Cpepa Pumana.
JInHenHaa PyHKLMS KOMMIEKCHOTO NePeMeHHOro.

®dyHkuma f(z) = % O6pa3s oKpyXHOCTU |z — zO| = R npu oToBpakeHnn aTON PyHKLUMEN.

» W dDE

[ApobHo-nnHenHasa yHKkumna. CTpyKTypa oTobpaxeHus, 3agaBsaeMoro gpo6bHO-NMHENHON
doyHKUMEN.

5. lNokasaTtenbHad QYHKUMSA KOMMIIEKCHOrO nepemMeHHoro. KomnnekcHbi  norapudgm.
OnpepeneHne n npocTenne CBONCTBa.

6. TpuroHomeTpudeckme YHKUMM  KOMMMEKCHOro nepemeHHoro. OnpegeneHns w
npocTenLme CBOUCTBA.

7. N'mnepbonnyeckne yHKUMM KOMMNIEKCHOro nepemeHHoro. OnpegeneHna n npocrenime
CBOWCTBA.

8. OTobpaxeHne NIIOCKOCTU NOCPEACTBOM (PYHKLMK €7 .

9. OuddepeHumpyeMocTb PYHKUUA B CMbICIIe KOMMIEKCHOro aHanusa. [lpoussogHas wn

anddepeHuman. feoMeTpudecknuin CMbICN MOAYNa U apryMmeHTa NnponsBoAgHON (OYHKLUKN B
TOuKe.

10. Teopema Kowwm-PumaHa.

11.Cnencteua un3 Teopembl Kowun-PumaHa. [apmoHudeckne dyHKumMn.  ConpspkeHHble
rapMoHn4eckne PyHKLMK.

12.VIHTerpan OT KOMMMEKCHO3HaYHOU (PYHKLUMM OeUCTBUTENLHOro nepemeHHoro. Moaynb
WHTerpana un oueHka Moayns nHrerpana.

13.0npepgeneHve ” npocTenmne CBOUCTBA WHTerpana oT QYHKUMM  KOMMIEKCHOro
nepemMeHHOro no KpMBOW.



14.OueHka uHTerpana.

15. AnnpokcnmMauunsa nHTerpana nHterpanbHOM CyMMOMN.

16. Annpokcnmaums MHTerpana no KpUBOW MHTerpanom rno foMaHom.

17.Teopema Kowmwm-l'ypca.

18.Teopema Kowwm-lN'ypca gnst MHorocesisHom obnacrtu.

19.Hes3aBucMMoOCTb MHTErpana oT Buaa nyTym UHTErpupoBaHuS.

20.MepBoobpasHasn pyHkumsa. Popmyna HbtoToHa-IlenbHumua.

21.BbiBoA nHTErpanbHon popmynsl Kowwn.

22.Jlemma o guddepeHUnpoBaHnUn HTerpana no napamMeTpy.

23.NHTerpanbHble dopmyrnbl Kown ans npomM3BoaHbIX roioMmopdHon gyHkumn. Cnegcreme o
6eckoHeuvHon anddepeHLMpyeMOCTU roIoMOPGHON OYHKLNN.

24. dopmyna Tennopa.

25. OueHkn NponsBogHbIX ronoMopgHon yHkumMn. HepaseHcTBa Ko,

26. Teopema Jlnysunns.

27.TlepBas Teopema e4UHCTBEHHOCTM.

28.Hynb pyHKUMK, KpaTHOCTb HyNSA. [NpeacrasneHne ronoMopdHON OYHKLUM B OKPECTHOCTH
Hyns.

29.30n1MpoBaHHOCTb HyNen rofoMopHON OYHKLMN.

30.BTopas Teopema egmHcTBEHHOCTU. Creacreume.

31.MocnepoBaTenbHOCTM rosiloMopHbIX PyHKUMIA. [NepBas Teopema Beneplutpacca.

32.Tononorna B NpocTpaHcTBe ronoMopHbIX PyHKUu. BTopas Teopema BenepTpacca.
Teopema MoHTens (6e3 gokasaTenbcTea).

33.Pagpbl ronomMopdHbIX dyHKUMIA. [NouneHHoe anddepeHumpoBaHme n MHTErpupoBaHue.

34.CteneHHble psabl. Teopema Abens. dopmynbl 4ns ko3 dnuneHTos.

35.CBOMCTBO Kpyra cxoaMmocTn cTeneHHoro psiga. ®opmyna Kown-Agamapa.

36. PasnoxeHune roniomopgHon dyHKumMn B psag Tennopa.

37.Psapg Nopana. ®opmynbl onsa KO3 pULUMEHTOB.

38. PasnoxeHune yHKLMIA, rONOMOPMHbIX B KONbLe, B pag JlopaHa.

39.Ocobble To4kn. Buabl ocobbix TOYeK.

40.BblveT (hyHKUMM B ToYKe. Teopema Kown o BblHeTax.

41.Popmyna JlopaHa.

42.BblvncneHne BblveTa B nostoce. YacTHele crnyyau.

43.onoMopdHOCTbL U 0COBEHHOCTM HA BECKOHEYHOCTN.

44.Pas3noxeHune B psag JlopaHa B OKPECTHOCTU U30NMPOBAHHON 0CODOMN TOYKM.

45.BblveT hyHKUMM Ha 6eckoHedHoCcTU. Teopema Kowwm 0 nomnHom cyMmMe BbIYETOB.

e}
46.TNpocTenmne Tnbl HECOBCTBEHHbIX MHTErpanoB. NHTerpansl Buaa jR(x)dx.

-0

o0
47.NHTerpanbl Buaa J.f(x) &~ dx . Jlemma XoppaaHa.
— 00
48.Nlorapudpmuyeckasa pyHKUmns. Touka norapmmMmyecKkoro BETBIEHUS.
49.CTteneHHasa (PyHKUMA C NPOU3BOJSIbHBLIM MoKa3aTenem creneHun. Todka anrebpanyeckoro
BETBIEHUS.
50.Jlorapngpmmyeckasa nponssogHas U ee CBOMUCTBA.

OnuncaHue TeEXHOMOrMM NpoBeaeHns

lMpomexyToyHas aTTecTaums NO AMCUMNAWHE npecnefyeT Uuenb OueHuTb paboTy
obyyalomnxca 3a Kypc, MOMy4YeHHble Oby4valwmMnca 3HaHWsl, YMEHUS WU  YpPOBEHb
NPUOOpPETEHHbIX  KOMMETEHUMA, WX MPOYHOCTb, pPas3BUTUE TBOPYECKOTO  MbILLNEHUS,
npuobpeTeHne HaBbIKOB CaMOCTOSTENbHOW paboTbl, yMEHWEe CUMHTEe3UpOoBaTb MOMyYEHHbIE
3HaHUA U NPUMEHSATb UX MPU PELLEHNN NPaKTUYECKNX 3aaau.

JK3ameH



MposoguTcsa B hopme cobecenoBaHns ¢ npenogasatenem. Obyyatowmmncsa nonyvaeT gBa
TeopeTU4eCcKMxX Bonpoca Ha 3HaHWe MOHATUIN K onpeaeneHuin, opMynMpPOBOK U AOKa3aTeNbCTB
YyTBEPXKAEHUA UM 3afadvy M3 NepeyvHs npakTudecknx 3agaHun. [lo pesynbTtatam oTBeTa
BbICTaBNSIETCS OLeHKa No NATMOanNbHONM LWKane.

Bpemsa nogrotoBku K OTBETY HE AOMKHO NPEBbILWATL OAHOr0 acTpoHOMU4Yeckoro Yyaca. Mpu
HeobxoaMMOCTW, B Xoge OTBeTa nMpenogaBaTeflb MOXET 3adaBaTb YTOYHSAOWNE U
AOMNOJSTHUTENbHbIE BOMPOCHI.

Mpn npoBegeHMM MNPOMEXYTOYHOW aTTecTaumm B (popme 3K3amMeHa WUCNosSib3YTCA
cnegyrowne nokasatenu:
1)3HaHne y4yebHoro matepumana v BrageHme NoHATUNHBIM annapaToM KOMMIEKCHOro aHanuaa;
2) Nnorvka n3srnoxeHus;
3) KOPPEKTHOCTb hOPMYSIMPOBOK U 0OKA3aTENLCTB YTBEPXKOAEHUN U TEOPEM;
4) ymeHune CBA3bIBaTb TEOPUIO C NPAKTUKON;
5) ymeHune nnnioctpnpoBaTtb OTBET NpuMepamMu, paktamu, AaHHbIMU Hay4YHbIX UCCedoBaHUN;
6) yMeHne npuMeHaTb opMynbl, pelaTtb 3agaqn.

CoOTHOLLEHWNE NokasaTenewn, KpUTEPUEB U LLKasbl OLLEHUBaHNS pe3ynbTaToB 00y4YeHus.

YpoBeHb
Kputepumn oueHnBaHus chopmuposaH- | LLkana oueHok
HOCTU
KOMNeTeHLU MmN
O6yvatowmncs B MOMHOW  Mepe  Briageer MOHATUWHBLIM | [1OBbILLEHHbIN OT1nunyHo
annapaTtoM AaHHon o6nacTn KOMMMEKCHOro aHanmaa, KOPPeKTHO YPOBEHb
dopmynmMpyeT M [oKasblBaeT  yTBEpPXAeHus,  cnocobeH
NNNICTPUPOBATHL oTBeT npyMmepamu, NPUMEHSATb
TeopeTnyeckne 3HaHusa ONS PeLeHns NpakTUYeckux 3ajay B
o6nacTn KOMNIEKCHOro aHanum3aa.
OteeT obyvarowierocs He COOTBETCTBYEeT OOHOMY (OBYM) u3 basoBbi XopoLwuo
NnepeyncrieHHblX nokasaTenen, HO CTyAEeHT AaeT npaBusibHble YpPOBEHb
OTBETbI Ha AOMOMHUTESbHbIE BOMPOCHI.
OTBeT obyyaroLerocsi He COoTBETCTBYET NIHOOLIM ABYM (TPEM) 13 MoporoBkbin YpapoBneTsopu-
nepeyncrieHHblX nokasaTtenen, obyyalwLlmics gaeT HenosHble YpPOBEHb TenbHO
OTBETbl Ha [OMNONHUTENbHblIE BOMPOCHl. [leMOHCTpupyeT
YaCTUYHble 3HaAHWSA, UMM MMEET He MOonHoe npeacTaBneHun
MOHATUA KOMMIIEKCHOrO aHanu3a, AOoMycKaeT CyLleCTBEHHbIe
OWwNBKKN B peLLeHnn 3aaay
OteeT obyuaroLlerocd He COOTBETCTBYET fOObIM YeTbipemM U - HeyposneT-
bonee wn3 nepeuyncneHHblx nokasatenen. OOGyvawowmics BOPUTESbHO
AEMOHCTPUPYET  OTPbIBOYHbIE,  (dparMeHTapHble  3HaHus,
AoryckaeT rpybble ownbkM, He yMeeT peluaTb 3agayu.

20.3 ®oHAO OuUeHOYHbIX cpeacTB CchhOPMUMPOBAHHOCTM KOMMNETEHUUW CTYAEHTOB,
pekoMeHAyeMbIn Ans NpoBeAeHUA ANarHOCTUYEeCKUX paboTt

1) _3akpbITble 3aaHus (TECTOBbLIE) - CPEHUI YPOBEHb CIOXHOCTU

Testl

KopHsiMu ypaBHeHus X® +36x Ha/ NorieM KOMMIEKCHbIX YACen ABNATCS ...
1) —6i; 3) 6i; 5) 0.

2) —6; 4) 6;



Test2

+2021

Yucrno i“ paBHO
1) —i; 2) -1; 3)i; 4) 1.
Test3

4

MHumas yacTb yacTHoro 1+i pasHa

1) -2; 2) -4; 3) 2; 4) 4.

Test4
Ecnu dpyHkuma w(z) =u(x, y) +v(X, y) ronomopdHa B obnactn KoMnnekcHom niockoctn. Toraa eé

npon3BogHada BblHUCIIAETCA MO cbopmyne

ou .ov ou .ov

l ! = — —_— 2 ! = —,
) W(2) ax+|8y’ ) W(2) ™ Iay’
@)=Y _u o
B)W(Z)_axHax’ 4) w'(z) x oy

Test5
Kakune gyHkumn gnddepeHumpyemsl B CMbICIe KOMMSIEKCHOrO aHanm3a Ha BCen KOMMEeKCHOM
NIOCKOCTH

sinz . e

1) e’cosz; 2)e‘tgz;, 3) —; —,
e sinz

- 3agaHug OTKPbLITOro Tmna (KOpOTKUA OTBET)

Test6
PyHKUMA AaBNAeTCs ronoMopeHOM B TOYKe Torga 1 TONbKO Toraa, Korga B 3TON ToYKe
BbIMOSIHEHbI YCNOBUS ... .

OtBeT: Kowun-PumaHa

Test7

1
HanunwwvTte nponyweHHoe Yncno —[ﬂ
r

OtBerT: 1
Test8

1 dz
Hanuwwute nponyweHHoe Yncno — (z a)

OtBeT: 0



Test9
BbiueT B ntobor Touke ronomMopHON YHKLNN PaBeH ... (HanULWKUTE YMCIO).

OTtBeT: 0

Test10
Ana pyHKUMIA KOMNEKCHOrO NepeMEHHOro MOryT CyLLeCcTBOBaTb TPU BnAa 0COObIX TOYEK:
ycTpaHmmas ocobas Touka, ... U CyLLeCTBEHHO ocobas Tovka. HanuwunTe nponyLlieHHOe CroBo.

OTBeT: nontoc
BepHble oTBeTbI BblAerneHbl LBETOM.

TpeboBaHMs K BbINOMHEHUIO 3a4aHUN, LWKanbl U KPUTEPUM OLIEHUBAHUSA
1) TecToBble 3agaHuS.

- 3agaHuga 3aKkpbITOro TMNa — cpeagHui YpoBeHb CIOXHOCTU (BbIOOP OAHOrO BapuaHTa OTBETAa,
BEpHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEpPHbIN OTBET.

- 3ajaHuga 3aKpbITOro TMna - cpeaHun YpoBEHb CIOXHOCTU (MHOXECTBEHHbLIN BbIOOP):

e 2 6anna - ykasaHbl BCE€ BEpPHbIE OTBETHI;

e 3a KaxObl BEpHbIN OTBET cTaButcsa 1 Gann, Nnpu 3TOM 3a KaXabli HEBEPHbIN OTBET
BblyntaeTca 1 6ann;

e (0 6GannoB — He BbIOpaHO HM OQHOrO BEPHOrO OTBETA.

- 3agaHna 3aKpbITOro TMna (Ha COOTBETCTBME):

e 2 6anna — Bce COOTBETCTBUA ONpeaeneHbl BEPHO;

e 3a KaXgoe BepHOEe COMocTaBrieHMe CTaBUTCA KonuyectBo 6annoB, paBHoe
MakcumanbHomy (2 6anna), AeneHHOMYy Ha KONMYeCTBO npeafiaraemblXx B BOMpOCe
COMOCTaBIEeHUN;

e 0 6annoB — HM 0QHO conocTaBreHMe He BbibpaHO BEPHO.

- 3agaHug OTKPbLITOro Tmna (KOpOTKUNA OTBET):

e 2 06anna - ykasaH BEepHbI OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

3apaHua paspgena 20.3 peKOMeHAYWTCA K MCNONb30BaHMIO MNpUM NpoBeAeHUn
ANarHOCTUYECKUX PaboT C Lenbio OLEHKM OCTaTOYHbIX pe3yfibTaTOB OCBOEHUS AaHHOMN
AUCLMNIUHBI (3HAaHUKW, YMEHUW, HaBbIKOB).



