MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO
3aBegyowmm kacegpomn

Teopun PyHKUUN U reomeTpum
g

4

Ca CemeHoB E.M.

23.03.2025 .

PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.14 KoMnnekcHbIX aHanu3

1. Koa u HaumeHoBaHue HanpasneHus: 01.03.04 MNpuknagHaa matemaTuka

2. Npodunsb: MNprmeHeHe maTeMaTUYECKMX METOAOB K PELLEHMIO UHXEHEPHbIX 1
3KOHOMMYECKUX 3afay

3. KBanudumkauusa BbinyckHuka: 6akanasp.

4. ®dopma oby4eHus: O4yHasa

5. Kachegpa, oTBevarLan 3a peanmsaumo QUCLUNIIUHDI:
Kadenpa Teopumn oyHKUMIA 1 reoMeTpumn

6. CocTtaBuTENM NporpaMmmbil:
CyxoueBa J1.U. — kangugat ¢us.-maT. HayK, AOLEHT;
CTteHtoxuH J1.B. — kaHangaT dms.-mat. HayK, JOLEHT.

7. PekomeHpoBaHa: HayyHo-meToanveckum CoBeTOM MatemaTn4eckoro dakynbreta
npoTokosi Ne 0500-03 ot 18.03.2025 r.

8. YueOHbIN roa: 2026/2027 CewmecTp: 4



9.llenu n 3agaym y4eb6HOM AUNCLUUNIIUHDI:

Llensmu oceoeHusi y4ebHoU OucyurniuHbl S611sIK0MCS.

- U3y4eHNe OCHOBHbIX MOHATUA U METOA0B TEOPUN PYHKLMIA KOMMIEKCHOW NepeMeHHON 1
NPUMEPOB NX MPUMEHEHNS MPU peLLEHNN 3aaau.

3adayu y4yebHoU OuCyUMNUHBI:

- HayuuTb CTYOEHTOB BnageTb TeOopeTudeckum MaTepuanom, pewaTb 3ajayuw,
Ncnonb3oBaTb METOAbl N TEOPEMbI KOMMIIEKCHOrO aHanu3a npu peleHnmn NpuknagHbIx 3agad.

10. MecTo y4yebHOM AncuunuHbl B cTpykType OMOI:

YyebHasa gucumnnnHa KoMmnnekcHbI aHanma OoTHOCUTCS K obasaTtenbHon yactm bnoka 1.
OucumnnuHa «KomnnekcHbin aHanm3» ©6asvpyeTcss Ha 3HaHMAX, MNONYYEHHbIX B pamKax
LLKONbHOro Kypca «MatemaTuka» nnm COoTBETCTBYHOLLMX MaTeMaTUYECKNX ANCUMNMNIINH CPeaHEro
npodgeccuoHanbHOro o0bpasoBaHUs, UCMONb3YHOLWMUX COOTBETCTBYHOLME KONMUYECTBEHHbIE
MEeTObl, a TakKe KYpCOB MaTemMaTU4YeCKoro aHanmsa u forunku.

MpunobpeTeHHble B pesynbTaTe 0Oy4YeHUSs 3HaHUS, YMEHWA U HaBbIKU aBnsaeTcs
OCHOBaHMEM ANH YCNELHOro N3ydeHns kak ganbHenwmnx 6a3oBbiX KypcoB, Tak U cneumanbHbiX
KypcoB, NpnobpeTeHHble 3HaHMs MOTYT ObITb NOSie3Hbl B HAY4YHO-UCCeagoBaTenbckon paboTe.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHUs MO AucuUMNNMHe/MoAaynio (3HaHUA, YMEHUS,
HaBbIKW), COOTHECEHHbIe C NNaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHMs oGpa3oBaTeribHOM
nporpamMmbl (KOMNETEHLUUAMN) U MHAUKATOPaMM UX AOCTUXKEHUA:

Koa HasaHune Koa(bt) NuaunkaTop(bl) [MnaHupyemble pesynbtaTtbl
KoMneTeHumn o0y4yeHuns
OrlK-1 | CnocobeH npumensTs | OlNK-1.4 | ObnagaeTt 3HaTb:
3HaHue TEOPETUYECKNMMU - ba3oBble NOHATUS
dyHOaMeHTanbHon 3HaHUAMN B dyHOaMeHTanbLHoOn
MaTeEMaTUKW, obnactu MaTeEMaTUKK
€CTeCTBEHHOHaY4HbIX MaTemMaTuyeckoro n | YmeTb:
OVCLMMNINH npu KOMMEKCHOro - ucnonb3oBaTb 6a3oBbIe
peweHnn 3agavy B aHanmsa u ymeeT UX | 3HaHWUSA, NoSlyYeHHbIe B
obnactu NCnonb30BaTh B obnactn matemaTU4eCKUX 1
€CTECTBEHHbIX HayK n npodeccnoHanbHon | (UNN) eCTECTBEHHbIX HayK B
NHXXEHEepHON AeaTenbHOCTH, npodeccnoHanbHOW
npakTuke NeAaTenbHOCTH.
OlK-1.5 | YmeeT npuMeHATb Bnapgetb:
OCHOBHbIE MOHATUA | - HaBblkaMu Bblbopa
N 3aKOHOMEPHOCTU K | METO0B peLLeHns 3agad
peLleHNIo TUMOBbLIX | NPOgeCCUOHaNbLHON
3apay AeAaATenbHOCTU Ha OCHOBE
MaTeMaTU4YeCcKoro n | TEOPETUYECKUX 3HAHUN.
KOMMMEKCHOro
aHanmsa
12. Oobem ANCUUNNNHBI B 3a4YeTHbIX eavHuuax/yac. —

4]/ 144.

dopma NPoOMeXyTOYHOM aTTecTauum 3K3aMeH.



13. TpypoemkocTb No Buaam y4yebHon paboTbl

TpyaoeMKoCTb
Bua yuebHol paboThi Bcero Mo cemecTpam
4 cemecTp
AyaOnTOpHbIE 3aHATUS 68 68
nekummn 34 34
B TOM YucCne: npakTn4eckme 34 34
nabopaTopHbie
CamocrosTensHasa paborta 40 40
B TOM YucCre: KypcoBasi paboTa (MpoekT)
dopmMa NPOMEXYTOYHOM aTTecTaumm - 36 36
9K3ameH — 36 yac.
Wtoro: 144 216

13.1. CopepxaHme AUCLMUNIIUHLI

Ne Peanusauus
n/n HaumeHoBaHue pasnena
ONCUUNNNUHBI C
pasgena CogaepxaHue pasgena gucumninHbl MOMOLLbIO
ACLUNNNHE OHNanH-Kypca,
OYMK
1. Nekunn
1.1 KomnnekcHble KomMnnekcHble ymcna, KoMniekcHas nnockocTb; Moaynb 1 | https://edu.vsu.r
yucna. aprymMmeHT KOMMJTEKCHOIO Yncrna, NX CBONCTBA; YNCITOBbIE u/course/view.p
KomnnekcHas nocriegoBaTenbHOCTU U UX Npeaenbl, paabl; hp?id=6790,
NMOCKOCTb. cTepeorpaduyeckasi Npoekuns, ee CBOMCTBa; cdepa https://edu.vsu.r
PumaHa, paclumpeHHasi KoMMreKkCcHasi MioCcKOCTb; u/course/view.p
MHOXeCTBa Ha NOCKOCTU, 061acTu 1 KpMBbIE. hp?id=15695
1.2 DyYHKLMNN @PYHKUMN KOMNNEKCHON NnepemMeHHoN; npeaen oyHKumun; https://edu.vsu.r
KOMIMJIEKCHOro HenpepbIBHOCTb; AMddepeHUMpyeMoCcTb OYHKLUN B u/course/view.p
nepeMeHHoro 1 CMbICI1€ KOMMJIEKCHOIO aHanuaa; reometTpuyecknin cmeicn | hp?id=6790,
oTobpaxxeHus aprymeHTa u Moaynsi Nnpou3BogHON; aHanuMTMyeckas https://edu.vsu.r
MHOXECTB. dyHKUmS; yenosust Kowmn-PrumaHa; noHsTue o u/course/view.p
KOH(OOPMHOM OTODpPaXXEHUMW. hp?id=15695
1.3 OnemeHTapHble | Llenas nuHenHas n agpobHO-nnHenHas OyHKUNN, NX https://edu.vsu.r
yHKLMM. CBOWCTBA; 3KCMOHEHTa U fiorapmudm, CTeneHb ¢ u/course/view.p
NPOKn3BOSIbHBIM NoKasaTenem; TPUroHOMeTPUYECKHME. hp?id=6790,
https://edu.vsu.r
u/course/view.p
hp?id=15695
14 WHTerpan no WHTerpan no KOMNnekCHoMy nepemMeHHoOMy, ero https://edu.vsu.r
KOMIMMEKCHOMY npocTenLune CBONCTBA, CBA3b C KPUBONMHENHBIMN u/course/view.p
nepemMeHHOMy. WHTerpanamm 2-ro poga; cBeeHue K uHterpany no hp?id=6790,
AeNCTBUTENbHOMY NepeMeHHOMY; nepBoobpa3sHas https://edu.vsu.r
dyHKUMA, popmyna HetoToHa-JlenbHuua; nepexoa K u/course/view.p
npeaeny nod 3HakoMm UHTerpana; uHterpansHas teopema | hp?id=15695
Kown.
15 Wuterpan Koww. | MHTerpanbHasa oopmyna Kowwm; 6eckoHeyHas https://edu.vsu.r

anddepeHUnpyeMoCTb aHaNUTUYECKNX DYHKLMNA,
dopmynbl Kown ansg nponssogHbIxX; Teopema Mopepebl.

u/course/view.p
hp?id=6790,
https://edu.vsu.r
u/course/view.p
hp?id=15695
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1.6 MocnepoBatenb | MNMocnegoBaTenbHOCTU U psabl aHaNUTUYeCKkUx pyHkumin B | https://edu.vsu.r
HOCTW U paabl obnactu: Teopema Bereplutpacca; cTeneHHble pagbl; u/course/view.p
aHanuTndeckux | Teopema Abens, oopmyna Kowun-Agamapa; pasnoxenune | hp?id=6790,
DYHKLMNA. aHanuTn4eckon yHKUMN B CTENEHHOW psA, https://edu.vsu.r

€ANHCTBEHHOCTb Pa3noXXeHus; 4ENCTBMS CO CTeNeHHbIMKU | u/course/view.p
psagamu. hp?id=15695

1.7 Teopema Hynu aHanntnyeckon oyHKLUMK, NOPSAOK HYNA; Teopema https://edu.vsu.r
€[MHCTBEHHOCTU | €AMHCTBEHHOCTU ANS aHanUTUYeckux yHKUMIA; NpuHUMN | u/course/view.p
N NpuHUMN MakcuMmymMa moaynsa u nemma Lsapua. hp?id=6790,
Makcumyma https://edu.vsu.r
Moayns. u/course/view.p

hp?id=15695

1.8 Psaa NlopaHa. Psapn JlopaHa, obnacTb ero CXxoAnMMOCTU; pasroXeHne https://edu.vsu.r

aHanutndeckon oyHkumMm B pag JlopaHa, eAMHCTBEHHOCTL | u/course/view.p

pa3foXeHusl. hp?id=6790,
https://edu.vsu.r
u/courselview.p
hp?id=15695

1.9 M3onupoeaHHble | Onpegenexns. Knaccudumkaumsi nsonnpoBaHHbIX 0cobbix | https://edu.vsu.r
ocoOble TOYKM TOYEK OQHO3HAYHOro Xapakrepa no noBeaeHunto oyHKUun | u/course/view.p
OAHO3Ha4YHOro n psiay JlopaHa; Teopema JlnyBunnsa n Teopema o6 hp?id=6790,
xapakrepa. YyCTpPaHMMOW 0COBOM TOYKE; MOJ0C, NOPSAO0K NOMCa; https://edu.vsu.r

CyLLleCcTBEHHO ocobasi Touka, Teopema Coxoukoro- u/course/view.p
BewnepwTtpacca, noHatue o teopeme lNukapa; 6eckoHevHo | hp?id=15695
yaaneHHas Todka kak ocobas.

1.10 | BblueThbl. Onpegenexne BblveTa, Teopembl Kowm o BelveTax, https://edu.vsu.r

BbIYNCINEHNSI BbIMETOB; NPUMEHEHMNS BbIYETOB. u/coursel/view.p
hp?id=6790,
https://edu.vsu.r
u/course/view.p
hp?id=15695

1.11 | Toukm Jlorapudmunueckas pyHkums. Touka norapnmMm4eckoro https://edu.vsu.ru/c
BETBMEHUS. BETBMEHUS. ourse/view.php?id=
Jlorapucpmuyec- | CteneHHasa pyHKUNA C NPOU3BOSbHbLIM NOKa3aTenem 6790,

Kas ctenenun. Touka anreBGpanyeckoro BeTBNEHNS. https:// ?d”'vsu'rﬁ/ ¢
npon3BoaHas Jlorapndomuryeckas nponssogHasi n ee CBOMUCTBaA. cng(rss;E/)VIeW.php. id=
2. MpakTnyeckne 3aHATUA

2.1 KomnrnekcHble KoMnnekcHble umcna, KoMnnekcHas nnockocTb; Moayrnb U | https://edu.vsu.r
yucna. apryMeHT KOMMJIEKCHOro YMcna, UX CBOMCTBA; u/course/view.p
KomnnekcHas Anrebpanyeckas u TpuroHomeTpudeckas opma 3anncu hp?id=6790,
MNIOCKOCTb. KomMnnekcHoro ymcna. ®opmynel MyaBpa nssnevyeHunsi KopHen n3 httpS://EdU.VSU.I’

KOMMMEKCHbIX YiCen YNCIOBbIE NOCNea0BaTENbHOCTU U UX u/course/view.p
npeaensl, pagbl; ctepeorpaduyeckas Npoekumus, ee hp?id=15695
cBoWCTBa; chepa PumaHa, paclumpeHHas KoMnnekcHas

NOCKOCTb.

2.2 DyHKLMN @YHKUMN KOMMNNEKCHOIo NepeMeHHoro; npeaen yHKUUK; https://edu.vsu.r
KOMMIIEKCHOro HenpepbIBHOCTL; AnddepeHUMpyeMoCcTb OYHKLNA B u/course/view.p
NepeMeHHOro U | CMbICNe KOMMEeKCHOro aHanusa; ycrnosus Kown-Pumana. | hp?id=6790,
oTobpaxeHus https://edu.vsu.r
MHOXeCTB. u/course/view.p

hp?id=15695

2.3 OnemeHTapHble | Llenas nuHenHasa n opobHO-NUHenHas yHKUMU, nx https://edu.vsu.r
PYHKUNN. cBOWCTBA, 06LMA B1A OpOBHO-NIMHENHOIO OTOBPaXKEHS u/course/view.p

Kpyra Ha ce6si U BepxHeii NomnyniocKOCTM Ha Kpyr;
3KCMOHEHTA 1 florapndMm, cTeneHb ¢ NPOn3BOSIbHbIM

hp?id=6790,
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nokasarenem; yHKUMIA; yHKLMS XKyKOBCKOro;
TPUroHoMeTpuyeckmne n runepdonunyeckne QyHKUUN.

https://edu.vsu.r
u/course/view.p
hp?id=15695

2.4 WHTerpan no WHTerpan no KOMMnnekCHOMy NepeMeHHOMY, ero https://edu.vsu.r
KOMMJIEKCHOMY npocTenLne CBONCTBA, CBA3b C KPUBOSTMHENHBIMMN u/course/view.p
nepeMeHHoMy. WHTerpanamm n 2-ro pofa; cBeieHne K ndrerpany no hp?id=6790,

AENCTBUTENBHOMY NepeMeHHOMY; nepBoobpasHas https://edu.vsu.r
dyHKums, dopmyna HetoToHa-JlenbHnua; nHTerpanbHas u/course/view.p
Teopema Kowun. hp?id=15695
2.5 UHTterpan Kowwn. | MHTerpaneHas dhopmyna Kowwm; hopmynsl Kown ans https://edu.vsu.r
NPOn3BOAHbIX. u/course/view.p
hp?id=6790,
https://edu.vsu.r
u/coursel/view.p
hp?id=15695

2.6 MocnepoBatenb | MNMocnegoBaTenbHOCTM U psaabl aHaNUTUYeCKUX pyHkumn B | https://edu.vsu.r
HOCTW U psiabl obnacTtu: TeopeMa BeweplLuTtpacca; cTeneHHble psaabl; u/course/view.p
aHanutndecknx | Teopema Abens, dopmyna Kown-Agamapa; pasnoxenne | hp?id=6790,
DYHKLMNA. aHanuTn4eckon yHKUMN B CTENEHHOW psid, https://edu.vsu.r

€ANHCTBEHHOCTb pasnoxeHus; popmyna Tennopa. u/course/view.p
[encTeua co cTeneHHbIMU psgamu. hp?id=15695

2.7 | Teopema Hynn aHanutnyeckon pyHKUMU, NOPAOOK HYNS; https://edu.vsu.r
€NHCTBEHHOCTW | TeopeMa eUHCTBEHHOCTW AJ1S1 aHanUTUYeCKnX u/course/view.p
M NpUHLMN YHKLMIA; NPUHLMI MakcMyMa Moayns v nemma hp?id=6790,
MakcMMmyma LLIBapua. https://edu.vsu.r
Moaynsi. u/courselview.p

hp?id=15695

2.8 Psan NlopaHa. Psan JlopaHa, obnacTb ero CXxoanMOCTU; pasroXeHne https://edu.vsu.r

aHanutndeckon dyHkummn B pag JlopaHa, eAMHCTBEHHOCTb | u/courselview.p

pPasnoXeHusl. hp?id=6790,
https://edu.vsu.r
u/course/view.p
hp?id=15695

2.9 M3onuposaHHble | Onpegenexns. Knaccudumkaums nsonmpoBaHHbix 0cobbix | https://edu.vsu.r
0coOble TOYKM TOYEK OQHO3HAYHOro Xapakrepa no noBeaeHunto oyHKUMK | u/course/view.p
OAHO3Ha4yHOro n psgy JlopaHa; Teopema 06 ycTpaHMmMon 0cOBON TOUKE; hp?id=6790,
Xxapakrepa. nonc, NOPAOOK NOMCa; CyLWeCTBEHHO ocobast TouKa, https://edu.vsu.r

Teopema Coxoukoro-Benepuwtpacca; 6eckoHe4yHO u/course/view.p
yaaneHHas To4ka kak ocobas. hp?id=15695

2.10 | BblyeThl, Onpepgenexne BblveTa, Teopembl Kowm o BblveTax, https://edu.vsu.r

BblYUCINEHNS BbIYETOB; TeopeMa O NOSHOM CyMMe BbIYETOB. u/course/view.p
BbluMcneHne MHTerpanoB ¢ NOMOLLBIO BbIYETOB. hp?id=6790,
https://edu.vsu.r
u/course/view.p
hp?id=15695
13.2. Tembl (pa3aenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNA
Buabl 3aHaTun (Yacos)
Ne HanmeHoBaHue pa3gena
lMpaktuyec | Nabopa- CamocTosiTenbHa
n/n OVCUMMIUHDI JNekuumn Bcero
Kune TOpHbIE s paboTa
1 KomnnekcHble Yncna. KomnnekcHasa
6 4 - 4 14
MINOCKOCTb
2 ®DYHKLUMN KOMMIEKCHOTO
nepemMeHHOoro n otobpaxeHne 6 4 - 4 14
MHOXeCTB
3 OnemeHTapHble hyHKLUN 4 4 - 4 12
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4 WHTerpan no KoMnsekcHoMy 2 2 } 4 8
nepemMeHHOMY.

5 WHTterpan Kown. 2 2 - 4 8

6 MNocnepoBaTtenbHOCTM U psabl 4 4 ) 4 12
aHaNUTUYECKNX (PYHKLUWN.

7 Teopema eAMHCTBEHHOCTM U 0 2 ) 2 4
NPUHUMN Makcumyma Mogynsi.

8 Pag IlopaHa. 2 4 - 6 12

9 M3onupoBaHHbIe 0Ccobble TOYKK 2 2 i} 2 6
O[HO3Ha4YHOro xapakrepa.

10 | BblueTbl, NpMHUMN aprymeHTa. 5 6 - 4 15

11 | Toukun BeTBNEHUA.
Norapudpmunyeckas 1 0 - 2 3
npoussogHad

Utoro 34 34 - 40 108

14. MeToan4yeckue ykasaHmAa Ans ody4aroLWmnXcA No 0OCBOEHUIO AUCLUMNIIUHDI

B npouecce npenogaBaHMa ANCLMNIIMHBI MCMONb3YKOTCA TakMe Buabl y4ebHon paboTsl,
Kak neKkuuu, npakTMyeckme 3aHATUSA, a TakkKe pasfuyHble BuAbl CamMoCTOATENbHOW paboThl
obyyvawwmxcsa. Ha nekuuax uanaratoTcs KnodeBble U nNpobnemMHblie BOMPOChl AUCUUNANHDI.
[MpoBeneHne npakTUY4EeCKMX 3aHSATMI HanpaBNeHO Ha 3akpensieHne TEeOopeTUMYECKUX 3HaHWUN,
YMEHNEe NPUMEHATb UX MPU pelleHun NpakTudecknx 3agad. [ns ycnewHoro n Ka4eCTBeHHOro
OCBOEHUS AUCUMNNMHBLI He0bXoaMMa nNnaHoMepHas, NOBCeAHEBHAA caMocTosaATeNbHasa paboTa.

Mpn m3yyeHun kypca «KomnnekcHbi aHanu3» obyvalwlwmmcs crnegyeT BHUMaTENbHO
CrnywaTb XU KOHCNEKTUPOBATbL MaTepuar, nanaraembiin B Xxoae ayauTopHbIX 3aHaTuax. Obpawatb
BHMMaHWe Ha onpegeneHns, (OPMYyNMPOBKM TEOPEM, Hay4Hble BbIBOAbI W MNpPaKTUYECKne
pekomeHgauun. [Ona MNOHMMaHWA W  KadYeCTBEHHOro YCBOeHUst y4vebHoro martepuana
pekoMeHayeTcs cneyoLwias nocrneaoBaTenbHOCTb AENCTBUN.

1. locne kaxgown nekuMnm pekoMmeHayeTcs noapobHO pasobpaTb TeopeTudecKui
mMaTepuar, BblydnTb BCe onpeneneHns u opmynmpoBkn Teopem, pasobpate npumepsl. Nepea
cnefyowlen nekumen obasatenbHO NOBTOPUTL Matepuan npeablayLen.

2. BaxxHOM cocTaBHOM YacTbi OCBOEHMSA AUCUUNINHBI SBMSIOTCA NPakTU4eCcKne 3aHaTus,
KoTopble TpebylT MOMUMO 3HaHMK TEOPEeTUYECKOro maTepuana euwle U HaBbIKOB peLUeHUs
NnpakTU4Yecknx 3agady, 4Yto nomoraeTr rnybxe ycBouTb Yy4ebHbIi MaTepuan, npuobpecTtu
npakTU4ecKne HaBbIKM N HaBbIKM TBOPYECKOM paboTbl Hag y4ebHOM N Hay4yHOU NuTepaTypon.

Mpy NOAroTOBKE K NPAKTUYECKUM 3aHATUSAM criegyeT NOBTOPUTb OCHOBHbIE MOHATUS MO
Temam, paccMoTpeTb Npumepbl. Pellas 3agayun, npeaBapuTenbHO NOHATL KAKOW TEOPETUYECKNIA
MaTepuarn Hy>XHO MCMonb3oBaTb. HameTuTb NnaH peleHns, nonpoboBaTb Ha ero OCHOBE PeLLnTb
npakTUyecKkne 3agayn.

Ha npakTnyeckoM 3aHATUM KaXObl ero y4aCTHWK AOSMKEH ObiTb rOTOBbIM K OTBETaM Ha
BCE TeOpeTUYecKne BONpOChbl paccmaTpuBaemon TeMbl. Ha nocnegHemM npakTM4eckomM 3aHsATUM
NpOBOANTCA UTOroBas KOHTporbHaga paboTa.

3. C uenblo yICHEHUSI TEOPETUYECKNX MONOXEHWUN, pas3peLleHnsa CNopHbIX CUTyaLunn

crneayeT 3agaBaTb npenogaBaTesito YTOYHAKLW e BOMNPOCHI.

4. Pabota C OCHOBHOW W [AOMNOMAHUTENBHOWM NUTEPATYPON MO AUCUUNIINHE B
onbnuoTeke Unn B cucteme «NEKTPOHHbIA YHUBEPCUTETY.

5. PekomeHayeTca 03HAaKOMUTLCS C HacToswen Paboyen nporpaMmMon ANCUMNINHBI.

Mpn noarotoBke K NEKUMOHHbIM U MPaKTUYECKUM 3aHATUSM, OOy4valomMMCa BaXKHO
NOMHUTbL, YTO UX 3aJadva, OTBeYass Ha OCHOBHblE BOMPOCHI NraHa 3aHATUS U OONOSTHUTENbHbIE
BOMPOCHLI NpenogaBaTtens, nokasatb CBOW 3HAHUS U KPYro3op, yMEHWe JIorMyecku rnocTpouTb
OTBEeT, BnageHve mMartemMaTuyeckMm annapaTtoM U MHble KOMMYHUKaTUMBHbIE HaBbIKU, YMEHUe
oTCTamBaTb CBOK NPOdECCUOHANBHYIO NO3ULMIO.

OcBoeHMe aucuunnuMHbl  npegnornaraeT He TONbko obs3aTenbHOE noceleHue
ayaUTOPHbIX 3aHATUM (NEKUUM U MPaKTUYECKUX 3aHATUA) U aKTUBHYIO paboTy Ha HUX, HO U



PErynspHyl0 CamMOCTOATENbHYIO YY4eOHy OeATEeNbHOCTb B TeYeHUUM CemMecTpa, Ha KOTOpYyro
otBoauTCca 40 4acoB: M3yyeHue, pekoMeHOyeMoWn nutepaTypbl, CAMOCTOSATENIbHOE OCBOEHWE
NMOHATMIMHOIO annapara, NOAroTOBKY K MPaKTUYECKUM 3aHATUSAM, BbINOSTHEHUE UHOMBUOYaNbHbIX
3aaHUn, NOArOTOBKY K 3K3aMeHY.

Bce BbINonHAemMble CTydeHTaMW CaMOCTOATENbHO 3afaHusa nognexar nocregyolen
npoBepke npenogasatenem. [ns ycnewHoOn camMoCToATeNbHON paboTbl HEOBXOAMM TECHbLIN
KOHTaKT C npenogasartenem. Pe3ynbTaThbl TEKyLWMX aTTecTalmmi y4uTbIBaOTCA NpenoaBaTenem
npu NpoBeLeHNN NPOMEXYTOYHON aTTecTaunn - 3K3aMeH.

YcnewHoe oCBOeHWe Kypca npegnoriaraeT akTMBHOE, TBOPYECKOEe yyacTue CTyAeHTa
nyTem nNraHOMepHOMW, NOBCeAHEBHOM paboThl.

15. lNepeyeHb OCHOBHOW W [AONOSNIHUTENLHOM §NUTEpaTypbl, PECYpPCOB WHTEPHeET,
HeobXoAUMbIX ANl OCBOEHUSI AUCLIUMIIUHbI
a) OCHOBHas nuteparTypa:

Ne n/n | VIcTOYHWMK

1 JlaspeHmebes M.A. MemoObi meopuu ¢byHKUUL KOMIIEKCHO20 rnepemMeHHo20/
M.A.JlaspeHmebes, b.B.lllabam - M: Hayka, 2002. - 736 c.

2 CeewHukos A.l. Teopusi pyHKUUU KOMITIIEKCHO20 NEPEMEHHO20 /
A.l".CeewHukos, A.H.TuxoHos - M.: Hayka, 2001. - 320 c.

3 lMpusanos N.U. BeedeHue 8 meopuro (hyHKUUL KOMIMIEKCHO20 rnepemeHHo20 //M130-80
«JlaHb»: O6C. — URL: https://e.lanbook.com/book/322#book name

0) gononHUTENbHas nuTepartypa:

Ne n/n NcTOYHMK

4 Mapkywesuy A.U. Kpamkuli Kypc meopuu aHanumu4eckux QoyHKuud /
A.N. Mapkywesuy - M.: Hayka, 1978. - 388 c.

5
Eszpagpoe M.A. AHanumuyeckue ¢pyHkuuu/ M.A.Eezpacgpos. - M.: Hayka, 1965. - 424 c.

6 C6opHuk 3aday o meopuu aHanuMuU4Yeckux ¢gbyHkuyul /

M.A.Esepaghos, K.A.bexxaHos, FO.B.Cudopos u dp.; 100 ped. M.A.Esepachosa - M.:
Hayka, 1972. - 286 c.

7 Hanko lN.E. Bbicwasi MamemMamuka 8 yrpaxHeHusix u 3adadyax. /

l.E.[Jaxko, A.l".lTonos, T.5.KoxesHukosa.- M.: Beicwasi wkona, 1997. - Y.2. - 416 c.

B) WHOPMAUMNOHHbLIE 3NEKTPOHHO-OOpa3oBaTenbHble pecypcbl (oduunanbHble pecypcbl

MHTEpPHET .
Ne n/n | AicTOYHMK
8 lpusanos U.UN. BeedeHue 8 meoputo byHKUUU KOMIMIEKCHO20 repemeHHo20 //M30-80
«JlaHb»: O6C. — URL: https://e.lanbook.com/book/322#book name
9 http://www.math.vsu.ru — ogpuyuaneHsbIl calim Mmamemamuyeckoao ¢hakyrnbmema Bl'Y
10 http://www.math.msu.ru — ogbuyuansHeili caim mexmama MI'Y
11 e.lanbook.com

16. MNMepeyeHb y4eObHO-MeTOANYECKOrO obecneyvyeHns ANs CaMOCTOATEeNIbHOW PaboTbl
Kypc ancumnnuHbl NOCTPOEH Taknm o6pa3om, YToObl NO3BONUTL CTyAEHTAM MaKCMManbHO

NposiBUTb CMOCOBHOCTb K camocToaTernbHOM paboTte. CTyAeHT MOXeT [OMOMHUTb CrMCOK

NCMNOSIb30BAHHOW nnTepaTtypbl MHbIMM  UCTOYHMKAMU, He nNpencTaBfeHHbIMWU B  CrUCKe

PEKOMEHOOBAHHON  nuTepaTypbl, W B  OanbHEWWEM  UCNoNb3oBaTb  COOCTBEHHbIE

nogrotoBneHHble y4ebHbIe MaTepmasbl NPU HAaNMCaHUN KYPCOBbIX U AUMIOMHbIX paboT.

Ne n/n MCTOYHMK

Bornikosbickuti J1./. C6opHUK 3aday 1o meopuu hyHKUUU KOMIIIEKCHO20 MepeMeHHO20:

Yu4eb. nocobue dnsi cmyd.ey3oe/

J1.U. Bonkossickud, I.J1./lyHU, N.I ApamaHosuu. - 4-e us0., nepepab. - M.:

Qusmamnum, 2002. - 312 c.



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

17. OOGpasoBaTtenbHble TEXHONOrMKU, UCNoNb3yemble MNpU peanu3auum y4ebHOWM
AVUCLUMMIIUHBbI, BKIOYaAs AOUCTaHUMOHHbIe obpa3oBatenbHblie TexHonorun (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe o6y4YeHue):

Mpn peanu3auumn  OUCUMNIMHBLL  UCMNONB3YKOTCA  cnegywwme obpasoBaTterbHble
TEXHOSIOrMK: JIOrMyeckoe MNoCTpoeHue OUCUUNIIHBI, YCTAHOBNEHUE MeXNpeaMETHbIX CBSA3eM,
obo3Ha4yeHne TeopeTU4ecKoro W MpakTU4eCKOro KOMMOHEHTOB B YyyebHOM MaTtepuane,
BKMOYEHNE 3N1EMEHTOB ANCTAHLUMOHHBIX 06pa3oBaTefibHbIX TEXHOMOMMIA.

N3noxeHne y4ebHOro maTepmana OCHOBAHO Ha  NPUHUWMNE  CUCTEMHOCTW,
NpPeemMcTBEHHOCTU WM MNOCeaoBaTENbHOCTU W HanpaeBfieHO Ha pas3BUTUE UHTENNEKTyanbHbIX
YMEHUW, npodpeccuoHarbHbiX  KOMMNeTeHUunn, opMMpoBaHME  TBOPYECKOM  JINYHOCTU
BbICOKOKBaNMMULUMPOBaAHHOIO crneumanncTa, cnocobHOro Kk camopassuTunio, camoobpasoBaHuio,
WHHOBAUMOHHOW [dedTenbHoCTW. BaxHenwaa uenb npenogaBatensa — cucTreMatusauus
bonbworo obbema TeopeTuyeckoro Martepumana uW  obydyeHMe CTydeHTa  YMEHUIo
OpPUEHTNPOBATLCHA B 3TOM MaTepuarne.

PekomeHayeTca ncnonb3oBaHue, Kak TpaguuMOHHBIX (OpM opraHM3aumm neKuMoHHOro
MaTepuwana, Tak U BHeApeHMEe TakuX WHTEPaKTMBHbIX TEXHOMOrMmn, Kak npobrnemHas nekuus,
Korga 3HaHusi BBOOATCHA Kak « HEU3BECTHOE», KOTOpoe HEOBXOAMMO «OTKPbITbY.

AucumnnuHa MoXeT peanu3oBbiBaTbCA C NPUMEHEeHUEM AUCTaHUMOHHBIX obpasoBaTeribHbIX
TEXHOSMOrMMW,  Hanpumep, Ha nnatopMe  «ANEKTPOHHbIN yHuBepcutetr  BlY»
(https://edu.vsu.ru/course/view.php?id=6790, https://edu.vsu.ru/course/view.php?id=15695 ).

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme AUCLUNIIUHDI:

YyebHasa ayautopus ONna NpoBeAEeHUsA NeKuun: cneunanuanpoBaHHas mebernb, KoMMbloTep
(HOyTOYK), MYyNbTUMEANNHOE obopynoBaHue (npoekTop, 3KpaH, cpencrtea
3BYKOBOCMpPOM3BEAEHMS), OOoMnyckaeTcs nepeHocHoe obopyaoBaHWe, [Jocka MenoBas
(mapkepHas).

OC Windows 8 (10), nntepHet-6paysep (Google Chrome, Mozilla Firefox), MO Adobe Reader
(vnun ananor), nakeT cTaHAapPTHbIX 0PUCHBIX NporpaMmm ans paboTsl ¢ gokymeHtamu (MS Office,
Mown Ocbuc, Libre Office)

YyebHas ayautopusi Ond NpakTUYECKUX 3aHATUA, TEKYLLEW WU MPOMEXYTOYHOW aTTecTauuum,
OopraHusauum camocToATenbHOM paboTbl: cneunanuanpoBaHHas Mebenb, nepcoHarnbHble
KOMMblOTEPLI B KONMu4yecTtBe, obecneymBarolieM BO3MOXHOCTb WHAUBMAOYyanbHOW paboThl,
KOMMblOTEP npenogaBatens, MynbTUMeaunHoe obopyaoBaHue (NPOEKTOp, 3KpaH, cpeacTea
3BYKOBOCMNPOU3BEAEHMUS), AOMNyCKAeTCs NePEHOCHOeE.

OC Windows 8 (10), nutepHeTt-6paysep (Google Chrome, Mozilla Firefox), MO Adobe Reader
(vnun ananor), nakeT cTaHAapPTHbIX 0PUCHBIX NporpaMmm ans paboTsl ¢ gokymeHtamm (MS Office,
Mown Ocpuc, Libre Office)

19. OueHo4HbIe cpeacTBa ANs NpoBeAeHUS TEKYLEeN U MPOMEXYTOYHON aTTecTauun:

MopsiAoK OLEeHKN OCBOEHMS 0ByYatoLmmmcs y4eGHOro matepuana onpeaensieTcs
coAepkaHMeM crieayoLmx pa3aenos AUCLUUMIUHBIL:

HanmeHoBaHne WHankaTop(bl)
rll\}gn pasgena guCUmnnivHbl K?_m:((alz;a"' OOCTUXKeHUda OueHouHble cpeacTaa
(mogyns) KoMneTeHuuu
KomnnekcHble ynucna. YCTHBII OMPOC
KomnnekcHas OrnK-1.4 '
1. - OlK-1 OMNK-1.5 MpakTnyeckoe 3agaHue.



https://edu.vsu.ru/course/view.php?id=6790
https://edu.vsu.ru/course/view.php?id=15695

HanmeHoBaHwue Mugukatop(bl)
r,:}gn pasgena guCUUnvHbI Kona:e(z;;aH OOCTUXEHUA OueHouHble cpeacTsa
(mogyns) H KOMMeTeHUMmn

PyHKUWM YcTHBIN onpoc
KOMMIIEKCHOro OrnK-1.4 n aKTVNeCFI:OG'3a aHve

2. | nepemMeHHOoro u OrlnK-1 OlK-1.5 P A '
oTOOpaxeHus
MHOXECTB.
OrnemMeHTapHble OrK-1.4 YCTHbIN onpoc.

3. | oyHKumuK. OriK-1 OrlK-1.5 lNpakTnyeckoe 3agaHue.
WHTterpan no OrK-1.4 YCTHbIN onpoc.

4. | KOMNSIEKCHOMY OrlK-1 OrK-1.5 lMpakTnyeckoe 3agaHue.
nepeMeHHOMYy.
WHTterpan Koww. OrK-1.4 YCTHbIN onpoc.

5. OlK-1 OlK-1.5 lNpakTnyeckoe 3agaHue.
[NocnegoBaTenbHOCTH
1 psabl OrK-1.4 YCTHbIN onpoc.

6. | aHanUTU4ecKnx OrlK-1 OrK-1.5 lMpakTnyeckoe 3agaHue.
OYHKUMA.
Z:SE?’EGHH OCTU U OrnK-1.4 YCTHbIN onpoc.

7. MPVHLIAM MaKCMYMa OriK-1 OrlK-1.5 MpakTnyeckoe 3agaHue.
Moayns.
Pag lNopaHa. YCTHbIN onpoc.

OrnK-1.4

5. OMK-1 ONK-1.5 lNpakTnyeckoe 3apaHue.
VI3onmpoBanHeie OrK-1.4 YCTHbIN onpoc.

9 0CO0bIe TOUKY OrnK-1 OrK-1.5 KoHTpornbHas paboTa

" | oAHO3Ha4HOro ' '

XapakTepa.
BblyeThbl, npuHUMN OrK-1.4 YCTHbIN onpoc.

10. | aprymeHTa. OrikK-1 OrK-1.5 MNpakTnyeckoe 3agaHne
Toukn BeTBEHMS. OrK-1.4 YCTHbIN onpoc.

11. | Nlorapudpmmyeckas OlK-1 OriK-1.5 lNpakTnyeckoe 3agaHue.
npousBogHas

lMpomexyToyHas aTTecTauns
dopma KOHTpONs — 3K3aMeH Bonpochbl k ak3ameHy

20 TuvnoBble OLEHOYHbIe cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpeaensmowme
npoueaypbl oLueHUBaHUSA

20.1 TeKyLMA KOHTPOSb yCNeBaeMoCcTu

OueHka 3HaHWWA, YMEHWN, HaBbIKOB, XapakTepusywlwas 3Tanbl (OPMUPOBaAHMUS
KOMMeTEHUMA B paMKax U3y4eHUs AUCLMMINHBLI OCYLLIECTBIISIETCA B XO4€E TEKYLLEero KOHTpons B
dpopMe YCTHOro onpoca v NPOBEPKMX BbINOSTHEHNS PELLEHNA NPaKTUYEeCKNX 3adaHnii.

KoHTponb ycrneBaemMoCcTV MO OUCUMMIMHE OCYLLECTBSETCH C NOMOLLbIO CneayloLmx
OLIeHOYHbIX CPeCTB:

MpumepHbLIN NepevyeHb BOMPOCOB K NMPaKTUYECKUM 3aHATUAM

1. PacwwupeHHasn KomMmnnekcHas nrockocTb. Ctepeorpadudeckasn npoekums. Cdepa PumaHa.
2. JlvHenHaa yHKUMS KOMMIEKCHOro NepemMeHHoro.



3. OyHKkuma f(z) = % O6pa3s oKpy>XHOCTU |z - zo| = R npu oToBpaxeHnn aTon oyHKLMEN.

4. [pobHo-nuHenHasa dyHkuma. CTpykTypa oToOpakeHus, 3agaBaeMoro  Apo6HO-NNMHENHOM
dyHKUMEN.

5. lNokaszaTenbHass QYHKUMA KOMMIIEKCHOrO nepeMeHHoro. KommnnekcHbin  rorapudgm.
OnpegeneHne n npocTenne CBOMCTBA.

6. TpuroHomeTpuyeckue PyHKLMM KOMNIIEKCHOro nepemeHHoro. OnpeneneHns n npocrenine
CBOWCTBA.

7. Tvinepbonuyeckne yHKLMM KOMMSEKCHOro nepemeHHoro. OnpegeneHns u npocrtenme

CBOMCTBA.

OTobpaxxeHne NNoCKOCTM NOCPEACTBOM DYHKUUN €7 .

AnddepeHumpyeMocTb PYHKLUMIA B CMbICHEe KOMMMEKCHOro aHanusa. [lpomsBogHas u

anddepeHuman. [eoMeTpruyecknin CMbICIT MOAYISA N apryMeHTa nponsBoaHON OYyHKUMK B

TOuKe.

10. Teopema Kowumn-PumaHa.

11.CneanctBua un3 TeopemMbl Kowwun-PumaHa. [apmoHudeckne dyHKumMnM.  ConpsikeHHble
rapMOHMNYecKne PyHKUUK.

12.WHTerpan OT KOMMJSIEKCHO3HAYHON (OYHKUMN OeNCTBUTENbHOro nepemMeHHoro. Moayrnb
WHTerpana un oueHka Moayns uHrerpana.

13.0npegeneHne wn npocTenmne CBOWUCTBA WMWHTerpana oT  (PYHKUMM  KOMMNIIEKCHOrO
nepemMeHHOro no KPMBOMW.

14. Teopema Kowmun-l'ypca.

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

16.HesaBucMmMocCTb MHTErpana oT Buga nytm UHTErpupoBaHus.

17.TMepBoobpasHas pyHkumnsa. dopmyna HetoToHa-JTlenbHuua.

18.NHTerpanbHas dopmyna Kowu.

19. HTerpanbHble hopmynbl Kowm ans nponsBogHbIX ronoMopdHON PyHKLNN.

20.®opmyna Tennopa.

21.lepBas TeopeMa eaANHCTBEHHOCTN.

22.Hynb yHKUMK, KpaTHOCTb Hyns. [peactaBneHne ronoMopgHON PyHKLUMM B OKPECTHOCTU
HYn4.

23./30nMnMpoBaHHOCTb HYNen ronoMopgHON OYHKLNN.

24.BTopas TeopemMa eguHcTBEHHOCTU. Cneacrtaue.

25.MocnegoBaTtensHOCTM ronomMopdHbIX yHKUMI. Nepeas Teopema Beneplutpacca.

26.Tonosorma B npocTpaHcTBe ronoMopdHbIX yHKuMn. BTopaa Teopema BenepuwTpacca.
Teopema MoHTens (6e3 gokasaTtenscrea).

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

28.CTteneHHble psabl. Teopema Abensi. Popmynbl Ans KO3 ULNEHTOB.

29.CBOMCTBO Kpyra cXxoguMmMocTu cTteneHHoro psaga. Popmyna Kowmn-Agamapa.

30. PasnoxeHune ronomopdHoOn pyHKUMK B psag Tennopa.

31.Psag llopaHa. ®opmynbl 4ng KO3MPULMEHTOB.

32.PasnoxeHne pyHKUuuK, ronoMopHbIX B KonbLe, B pag JlopaHa.

33.0cobble To4kn. Bnabl 0cobbix TOYEK.

34.BblyeT oyHKUMM B ToUKe. Teopema Kowum o BbiveTax.

35.dopmyna JlopaHa.

36.BbluncneHne BbiveTa B nosntoce. YacTtHble cryyau.

37.onomopHOCTb N 0CO6EHHOCTM HA BECKOHEYHOCTM.

38.PasnoxeHune B psag JlopaHa B OKPECTHOCTM M30MMPOBAHHON 0COBON TOYKN.

39.BblyeT dyHKUMM Ha BeckoHevHOoCTU. Teopema Kown o0 NosTHOM CyMMe BblHETOB.

©



o0
40.TpocTenume Tnnbl HECOBCTBEHHbIX MHTErpanoB. NHTerpansl BMaa '[ R(x)dx .

— o0

o0
41.WHTerpansl BMaga _[f(x) ¢~ dx . Nlemma YXoppaaHa.

— 0

MpuMepHbIN NepevYeHb NPakTUYeCKUX 3agaHumn

1. Hawntun BCe 3HayeHu4 ‘{/T N n300pasnTb UX HA KOMMMEKCHON NITOCKOCTM.

(5

3. Hantn obpaz  obnactu D npu oTobpakeHun dyHKUMEN w=f(z):

2. Bbluucnutb 3Ha4veHue

2

D= {z:|z|>%, Rez>0}; W=z,

4. HailTu  obpasa obnactu D  npu  otobpaxeHun  dyHkumeir  w= f(z):

4

D= {z:|z|:2; E<argz<£}; w=1z",
8 4

5. BbIAICHWUTb, Kakasi YacTb KOMMIIEKCHOW MITOCKOCTU pacTArMBaeTCs, a kakasi CkMMaeTcs Npu
oTOGpaxeHun W=E€e?,

6. BbIACHUTb, Kakasi YaCTb KOMMNMEKCHOWM MIOCKOCTWN pacTaArMBaeTcs, a kakas CknmaeTcsa npu
oTobpaxeHun W=1Inz.

7. Ons dyHkumn f (z) =sin Z ykasaTb TOYKW, B KOTOPbIX CyllecTByeT nponssoaHas f'(z), u
HanUTW 3Ty NPOUN3BOLHYIO.

8. Bblumcnutb ctg (%— in 2).

‘ -
Q.
—

9. BbluMcnuTb UHTErpan

N
+ o+
= =
o
~—

10. BblumncnuTb nHTErpan

|
|
—

Oe—p Oe—y s

11.Bbl4ncnuTb MHTErpan f z eZdZ, roe Y — OTpe3OK NMPsiMon OT TOYKU lel [0 TOYKU
Y

12.BbluncnuTb MHTErpan f cosZdz, roe Y — OTPe3oK NPSIMON OT TOYKM Zy=T [0 TOYKK

Y
_T
Z,= 3 +1.
13.Bbluamcnutb nHTErpan I ZZCOS 2dz, roe Y — OoTpes3ok NpsIMOii OT TOYKM 2= I [10 TOYKU
Y

z,=1.



14.Hantu Hynu oyHkumm  f (z) =1+cC0Sz W onpegenuTb NX KPaTHOCTH.

Z8

15.Hantun kpaTHOCTb HyNs Zo=0 Anda yHKunK f(z) = T sinz’
16.MycTb Uj f (z)dz =0. Cnenyet nn us atoro, 4to f (z) — aHanuTU4eckas yHKLMS BHYTPU

Y
3aMKHYTOW KpnBOW vy ?

sinz
17.Bbl4ncnnTb uHTErpan [ﬁ — dz
|Z+i | -1 (Z+|)

18.HanTty pagunyc cxoOMMoCTu CTENEHHOro pada  »_ (1+i)" 2",

1-i

0 7 n
19.Hantn pagnyc cxoaguMocTun CTENEeHHOro psaaa Z L—j .
n=0

20. ®yHkumio f(z) = 3 12 Pa3MNOXWUTb MO CTeneHaMm pasHoct Z—3.
-2z
52

21.®yHkumio  f(z) = (z+1)2

Pa3noXnTtb B pdAn Mo CrteneHAm Z N Hantn obnacTtb

cXognMoCTn Nony4YeHHoro pdaaa.

MpumepHoe coaepkaHue 3aAaHUN KOHTPOSbHOW PaboTbl

1. Hantu obpas obnactu D npu oTobpakeHun dyHKUMEN w:f(z):

g .
D= {z. 0<Imz<2, Rez>0}. We e

w=f (2): D= {z: O<Rez<%}
2. Hantn o6pas obnactu D npu oTobpaxkeHnn pyHKkumen ' ;

w=ctgz
J(1+i-27)dz

Z, =
3. Bbluucnute nHterpan , roe y—J‘IVIHI/IFl, coegunHsaOWaAsa Toukm 1 7]
Z2 =1+2I

a) OTpe30K NPSAMONn;

6) ayra napabonsbi;

B) NNOMaHasi 212322 rpe Z3=1
[ Imzdz
Y Y.
4. BbluMCnUTbL MHTErpan , roe I
y ;=0 Z,=1+2i
a) OTpPe30K NPSIMON OT TOYKM [10 TOYKM :



y =2x? ;=0 Z,=1+2i

6) agyra napabonbl OT TOYKM 00 TOYKM . MNoyemy
nony4arTcsa pasHble OTBETbI?
i 1
Sin 1—
5. ®yHKuMA —Z  ymeeT 6ECKOHEYHYIO NOCNEA0BaTENLHOCTL HYMEN, CXOASALLYICS K

Toyke 1, HO TEM HEe MeHee 3Ta (byHKLl,I/IFI OTNINYHA OT MOCTOSIHHOW. He NMPOTUBOPEYHNT
JIn 3TO TeopemMe eOdNHCTBEHHOCTW.

OnuncaHune TexHosormm npoBeaeHus

Tekywmnn KOHTpONb npenctaBnsieT cobon npoBEpKYy YCBOEHUs yyebHOro matepuana
TeopeTNYEeCKOro 1 NPakTU4YeCcKoro Xxapakrepa, perynsipHoO OCyLLEeCTBSAEMYIO Ha 3aHATUSIX.

TeKkylWnn KOHTPONb npedHasHayeH ONns NPoOBEepKM Xoha M KayecTBa (PopMMpOBaHUA
KOMMNEeTEHUMA, CTUMYNMPOBaHUA y4ebHor paboTbl 0byyaloWMXCa W COBEPLUEHCTBOBAHUSA
METOAMKN OCBOEHMA HOBbIX 3HaHuin. OH obecnedvBaeTcss NPoOBeAEHWEM OMNPOCOB MO
TeopeTnyeckomMy matepuarny, BbINoSIHEHNEM NPAaKTUYECKUX 3a4aHUN U KOHTPOSbHOW paboThl.

Mpy Tekywlem KOHTpoOrie YpOBEHb OCBOEHWA Y4ebHOM AOUCUMMIMHBI W CTEMeHb
C(hOpMMPOBAHHOCTU KOMMETEHUMM ONpeaensatTcss OUueHKaMW «3a4TeHO» U  «He3adTeHO».
CucreMatnyHOCTb, OO BEKTUBHOCTb, apryMEHTUPOBAHHOCTb — MMaBHbIe NPUHLUMbLI, HA KOTOPbIX
OCHOBaHbl KOHTPOJ1b N OLUEHKa 3HaHU 0By4atoLLMXCA.

TpeboBaHus K BbINOSTHEHUIO 3a4aHUI (LUKanbl U KpUTEPUU OLeHNBaHNS)
Mpn NnpoBeaeHMM TEKYLLIEFO KOHTPOSIS YCNeBAaeMOCTN UCNONb3YHTCA crieayroLwime
nokasarenm:
1) 3HaHWEe OCHOBHbIX NOHATUIN W ONpeaeneHni;

2) yMeHWe 1Ucrnonb3oBaTh CTaHAAPTHbIE METOAbI AN PELLEeHUst TUMOBbLIX 3a4ay;
3) onTUManbHOCTb X04a PELUEHUS;
4) norvika U3noXeHusl, paccy>xaeHui;

5) NpaBWbHOCTL BLINOSIHEHUSA PACYEeTOB;
6) caMOCTOATENBHOCTL BbIBOAOB.

Kputepuu oueHKn KoMneTeHUUN (pe3yribTaToB 00y4YeHUs1) Npu TeKkyLluen
aTrecTtauum:

3a4YTeHO: BbINOMHEHNE NMPaKTUYECKMX 3alaHu U OTBETLI B XOAE ONpoca COOTBETCTBYIOT
nepeyncrneHHbIM nokasartensam, obydawlwminca aaet OTBeTbl Ha OOMNOMHUTENbHbIE BOMPOCHI,
MOXeT OblTb He COBCEM MOfMHble. [leMOHCTpMpYyeT yMeHue pelaTb 3adayqv, BO3MOXHO C
HEeKOTOpbIMU oLnBKamu.

Bonee nonoBuHbI 3agaHn KOHTPOBHOW PaboTbl BbINOSIHEHBI BEPHO.

HesauTeHo: B xoge onpoca oTBeTbl 0by4arowerocs He COOTBETCTBYKT HUM OAHOMY M3
nepeyncneHHblx nokasatenen. OOyyalLWNNCA AEMOHCTPUPYET pparMeHTapHble 3HaHUSA U
yMeHunsa nnn nx otcytcTeme. bonee NnonoBuHbl 3agaHUn KOHTPONbHON paboTbl HE BbINOSHEHDI.

20.2 NMpomexyToyHana aTrecTauums

MpomexyToyHaa aTTecTaumss npoBoAUTCA B cooTBeTcTBMM C [lonoxeHnem o
NMPOMEXYTOYHON aTTecTaumMm obyyallmxcss Mo nporpaMmam  BbiCLLEro  0Opa3oBaHuS.
MpepHasHauyeHa ans onpeneneHns ypoBHS OCBOEHUSI BCEro obbema yvyebHonm ancumnnunHbl n
npoBoauTcA B hopme 3a4eTa 1 3K3ameHa.

MpomexyTodHast aTTecTauus No AUCUMNINHE OCYLLECTBMSETCHA C NOMOLLbIO CneaytoLwmx
OLIEHOYHbIX CPEACTB:



MNepeyeHb BONPOCOB K 3K3aMeHy

1. PacwwnpeHHas koMmnnekcHas nnockoctb. Ctepeorpadudeckas npoekums. Coepa PumaHa.

2. JInHenHasa yHKUMA KOMMNIIEKCHOrO NnepemMeHHoro.

3. ®PyHkuma f(z) = % O6pa3s oKpyXHOCTU |z—zo| = R npu oToGpaxkeHnn aTon yHKUNEN.

4. [OpobHo-nnHenHasn yHKkumnsa. CTpykTypa oTobOpaxeHus, 3agaBaeMoro gpo6HO-NUHENHON
yHKUMEN.

5. NokasaTtenbHaad QYHKUMS KOMMJIEKCHOrO nepemMeHHoOro. KoMnmneKcHbIn  norapudgm.
OnpegeneHne u npocTenumne CBOUCTBA.

6. TpuroHomeTpuyeckue YHKUMN  KOMMMEKCHOro nepemeHHoro. OnpegeneHns u
npocTenLime CBOUCTBA.

7. N'mnepbonnyeckne yHKUMM KOMMNIEKCHOrO nepemeHHoro. OnpegeneHnsa n npoctenume
cBOWCTBa.

8. OtobpaxeHne NNocKOCTN NOCPEACTBOM PYHKLUUN €7 .

9. OuddepeHumpyeMocTb PYHKUMA B CMbICIIE KOMMNIIEKCHOro aHanusa. [lpoussogHas wm

anddpepeHuman. FeomeTpmyecknn CMbICI MOOYNA U apryMmeHTa nponsBogHON (OYHKLMN B
TOuKe.

10. Teopema Kowwmn-PumaHa.

11.CneactBua un3 Teopembl Kowun-PumaHa. [apMoHudeckne yHKumMnU.  ConpspkeHHble
rapMoHu4eckune yHKLMK.

12.VIHTerpan OT KOMMMEKCHO3HAYHOM (PYHKUMM OEeUCTBUTENBHOrO nepemeHHoro. Moaynb
WHTerpana n oueHka Moayns nHrerpana.

13.0npegeneHne wn npocTenne CBOMCTBA WHTerpana oT QYHKUMM  KOMMIEKCHOro
nepemMeHHOro no KpMBOW.

14.0ueHKa nHTerpana.

15. AnnpokcnmMauusa nHTerpana nHterpanbHOn CyMMOWN.

16. Annpokcmaumsi UHTerpana no KpUBOW MHTerpanom no fIOMaHoMW.

17.Teopema Kowmwm-l'ypca.

18.Teopema Kown-I'ypca ans MHOrocBA3HOW obnacTu.

19.HesaBucmMmocCTb MHTErpana oT Buga nyTm UHTErpupoBaHus.

20.TepBoobpasHada pyHkuusa. Popmyna HetoToHa-JlenbHuua.

21.BbiBoA nHTErpanbHon popmynbl Kowwm.

22.Jlemma o0 guddepeHUMpoBaHUN UHTErpana no napameTpy.

23.NHTerpanbHble dopmynbl Kowmn ans npom3BoaHbIX ronoMopdHon dyHkumm. Cneacreme o
B©eckoHeuvHon anddepeHUnpyeMOCT roNIOMOPHON PYHKLMN.

24. dopmyna Teunnopa.

25. OueHkn Npon3BogHbIX ronoMopgHon dyHkumMn. HepaBeHcTBa Kowwiw.

26. Teopema Jlnysunns.

27.TlepBas Teopema e4UHCTBEHHOCTM.

28.Hynb hyHKUMK, KpaTHOCTb HYN4A. [peacrasneHne ronoMopdHON OYHKLNM B OKPECTHOCTH
Hyn4.

29.130nMMpoBaHHOCTb Hynen roffloMopdHON PYHKLNN.

30.BTopas Teopema egmHcTBEHHOCTU. Cneacreue.

31.MocnepoBatensHOCTM ronomMopdHbIX PyHKUUK. [NepBas Teopema Beneplutpacca.

32.Tononorna B npocTpaHcTBe ronomMopdHbIX PyHKUUK. BTopas Teopema Beueplutpacca.
Teopema MoHTens (6e3 gokasaTenscTsa).

33.Psagbl ronomMopHbIX yHKUMI. [TouneHHoe andpdepeHumMpoBaHmMe N MHTErpupoBaHue.

34.CteneHHble pagbl. Teopema Abenda. ®opmynbl AN KO3PPULMEHTOB.

35.CBOMCTBO Kpyra cxogMmocTu cTeneHHoro psiga. Popmyna Kown-Agamapa.

36. PasnoxeHune roriomopgHon dyHKLMK B psa Tewnnopa.

37.Pag NopaHa. ®opmyrbl 4Na KO3PULMEHTOB.

38. PasnoxeHune yHKUMIA, ronoMOpHbIX B Konbue, B pag JlopaHa.

39.0cobble To4kn. Bnabl 0cobbix TO4YEK.



40.BblyeT pyHKUMM B TOUKe. Teopema Kowwim o BblyeTax.

41.dopmyna JlopaHa.

42.BbluncneHune BblyeTa B nontoce. HactHble cnyyau.

43.onoMopdHOCTb U 0COH6EHHOCTM Ha BECKOHEYHOCTN.

44.PasnoxeHue B psag JlopaHa B OKPECTHOCTU N30SIMPOBAHHOM OCOBOM TOYKM.
45.BblyeT hyHKUMM Ha 6eckoHeyHoCcTU. Teopema Kowwm 0 nofHOM CyMMe BbIHETOB.

o0
46.MpocTeiime Tunbl HeCOBCTBEHHbIX MHTErpanoB. MHTerpansl Buaa jR(x)dx.

-0

o0
47 .WHTerpansl BMaa If(x) ¢~ dx . Jlemma XopaaHa.
— 00
48.Nlorapudpmuyeckasa pyHkumnA. Toyka norapudMnUyYecKoro BeTBIEHUS.
49.CTeneHHass yHKUMA C NPOM3BOSIbHBIM NokasaTtenem creneHun. Toyka anrebpanyeckoro
BETBNEHUS.
50.Jlorapudmmnyeckas NponsBogHasi U ee CBOMCTBA.

OnucaHne TexHonormmM npoBeaeHus

lMpomexyToyHas aTTecTauus NO AMCUMNWHE npecnegyeT uUenb oueHuTb paboTty
obyyalowmxcss 3a Kypc, MNOMyYeHHble Ooby4valwmMmnca 3HaHusl, YMEHUSS U YPOBEHb
npuobpeTeHHbIX  KOMNETEHUUN, WX MNPOYHOCTb, pPasBUTME TBOPYECKOrO  MbILLMIEHWS,
npuobpeTeHne HaBbIkOB CAaMOCTOATENbHOW paboTbl, YMEHME CUHTE3NPOBaTb MOSyYEHHbIE
3HaHUA N NPUMEHATb UX NPU pPeLIEeHUU NPakTUYEeCKMX 3aaau.

JK3ameH

MpoBoguTcsa B hopme cobecenoBanHuns ¢ npenogasatenem. Oby4varolmnecs nonyvyaeTt asa
TeopeTU4eCcKnx BONpoca Ha 3HaHWE NOHATUIN K onpeaeneHni, GopMynnMPOBOK N AOKa3aTeNbCTB
YTBEPXOEHUA W 3ajady M3 MNepeyHs npakTudeckux 3agdaHun. [lo pesynbTatam oTBeTa
BbICTaBNSIETCS OLeHKa No NATMOannbHOM LWKane.

Bpems noaroToBkM K OTBETY HE JOMKHO NpeBbIlaTh OAHOO aCTPOHOMMYECKOro Yaca. [pu
HeobxogMMoOCTK, B Xxoge OTBeTa npenofaBaTeNlb MOXET 3ajaBaTbh YTOYHSKOWME U
AONONHUTENbHbIE BOMPOCHI.

Mpu npoBefeHUM MPOMEXYTOYHOW aTTecTauum B opme 3K3aMeHa WCMOoNb3yTcs
cnegyrowne nokasatenu:
1)3HaHune y4yebHOro matepmana n BnageHne NOHATUNHBLIM annapaToM KOMMSIEKCHOrO aHanuaa;
2) Nnorvka UsnoXxeHus;
3) KOPPEKTHOCTbL hOPMYIIMPOBOK M A0KA3aTENbCTB YTBEPKOAEHUI N TEOPEM;
4) ymMeHue CBs3blBaTb TEOPUIO C NPAKTUKON;
5) ymeHune unncTpupoBaTtb OTBET NpumMepamMu, baktamu, JaHHbIMU HaYYHbIX NCCNeaoBaHUN;
6) yMeHne NpUMeHsTb OPMyIbl, pelaTtb 3agayn.

CooTHoLwWeHne nokasaTenen, KputepueB 1 WKasrbl oueHnBaHUA pe3yrbTaTtoB 06yqu|/|$|.

YpoBeHb
Kputepum oLeHmBaHus cchopmuposaH- | LLkana oueHok
HOCTHU
KOMMeTeHUMN
Obyvarowminca B NOMHOW Mepe  Briageetr MOHATUMWHBLIM | [1OBbILLEHHbIN OTnunyHo
annapaTtom AaHHol o6nacTn KOMMMEKCHOro aHanm3a, KOPPEeKTHO YPOBEHb
dopmMynuMpyeT U [OKasbiBaeT  YTBEPXOEHWS,  CrocobeH
WNNICTPMPOBATL oTBeT npuMmepamu, NPUMEHSATb

TeopeTndyeckme 3HaHUA AOnd pelleHuA MNpakTtud4eckux 3apgad B
obnacTy KOMMIIEKCHOro aHanmsa.




OTteeT obyvaiowerocs He COOTBETCTBYeT oOgHOMY (OByM) M3
nepeyYncrieHHblX nokasaTtenen, Ho CTyAeHT AaeT npaBuibHble
OTBETbI HA AOMOMHUTESNbHbIE BOMPOCHI.

BasoBbin
YpOBEHb

XopoLluo

OTBeT obyyatoLerocsi He COOTBETCTBYET JH0ObIM ABYM (TPEM) 13
nepeyncrieHHblX nokasaTtenen, obyyalolmincss gaeT HenosHble

Moporoskbin
YpOBEHb

YaoBneTBopu-
TernbHO

oTBE€Tbl Ha AOOMNOJIHUTESNbHbIE  BOMPOCHI. ,D,eMOHCTpI/lpyeT
YaCTnU4Hble 3HaHWUA, UM MMeeT He nonHoe npeacrtaBiieHnn
MOHATMIA KOMMJIEKCHOrO aHanuaa, aonyckaet cyulecCTBeHHble
onbKu B peweHnn 3agay

OtBeT oOyuaroLlerocd He COOTBETCTBYET fOObIM YETbIPpEM U -
Gonee wu3 nepeuncneHHblx nokasaTtenen. OB6yvaowmncs
AEMOHCTPUPYET  OTPbIBOYHbIE,  (parMeHTapHble  3HaHwus,
AonyckaeT rpybble owmnbkKn, He yMeeT pellaTtb 3agauu.

Heyoosnert-
BOPUTENBHO

20.3 ®doHA OUEHOYHbIX cpeacTB CEHPOPMUPOBAHHOCTU KOMMETEHUUN

peKOMer‘yeMbIﬁ AnAa npoBeaAeHnA AMarHOCTN4eCKux pa60T

CTYOAEHTOB,

1) 3akpbiTble 3a1aHus (TECTOBbIE) - CPEAHUN YPOBEHL CIIOXHOCTH

Testl

3
KopHsimu ypaBHeHUst X~ +36X Han nonem KoMnneKcHbIX Ynucen sIBASIOTCS ...

1) —6i; 3) 6i; 5) 0.
6 -
2) —6; 4
Test2
Yucno i paBHO
1) —i; 2) -1; 3)i; 4) 1.
Test3

4

MHumasi yacTb yactHoro 1+1 pasHa

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

Test4
Ecnu doyHkuma w(z) =u(x, y) +v(x, y) ronomopcHa B 0651aCTM KOMMIIEKCHOM NIIOCKOCTW. Toraa eé

npou3BoaHas BbluMcnseTcs no dopmyne

QU OV oy U OV
1) w(z)_ax+|8y, 2) W(z2) P Iay’
3) W'(z)=%u+i% : 4) w’(z):%"_i%“.

Test5
Kakvne dpyHKUMM audpdepeHumnpyemsl B CMbICNe KOMIMIEKCHOro aHanm3a Ha BCen KOMMNEeKCHOM
NOCKOCTU



z

sinz e
: 4) —.
sinz

1) e‘cosz;; 2)e‘tgz; 3)

z

- 3apaHuga OTKPbLITOro Tuna (KOPoTKUN OTBET)

Test6
DyHKUMA aBNAeTCs ronomMopdHOM B TOYKE TorAa v TONbKO Toraa, Korga B 3TOM TOYKe
BbIMOSIHEHbI YCNOBUS ... .

OTtBeT: Kown-PumaHa

Test7

1 dz
Hanuwwnte nponyuieHHoe 4ncrno —Dj— =....

2ri v z-a
OtBeT: 1

Test8

1 dz
Hanuwwute nponyueHHoe 4icno —[||l—-=....
2ri v (z-a)

OtBeT: 0

Test9
BbiveT B ntobom Touke roriloMopHON OYHKUNN paBeH ... (HanuwmTe YMCno).

OTtBeT: 0

Test1l0

[nsa pyHKUMIA KOMNNEKCHOrO NepeMeHHOro MoryT CyLeCTBOBaTb TpW BMAaa 0CODbIX TOYEK:
ycTpaHumas ocobasi Touka, ... U CyLecTBEHHO ocobas Touka. HanuwuTe nponylieHHoe Crnoeo.
OTBeT: nontoc

Beprle OTBeTbl BblAeNieHbl UBETOM.

TpeboBaHuMs K BbINOMHEHUIO 3a4aHUK, LWKambl U KPUTEPUM OLLEHUBAHUSA
1) TecToBble 3agaHu4.

- 3agaHuga 3aKpbITOro TMna — CpeaHUn YPoOBEHb CIOXHOCTU (BbIOOP OOHOro BapuaHTta OTBETa,
BEpPHO/HEBEPHO):

e 1 6ann - ykasaH BepHbI OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

- 3agaHug 3aKpbITOro TMnNa - cpeaHUn YpoBeHb CIOXHOCTU (MHOXKECTBEHHbIN BbIOOD):

e 2 6anna — ykasaHbl BCE€ BEPHbIE OTBETHI;

e 33 KaXablll BEpHbIN OTBET cTaBuTca 1 Gann, npyM 3TOM 3a KaXKabli HEBEPHbIA OTBET
BbluMTaeTca 1 6ann;

e 0 6GannoB — He BbIOpAHO HM OQHOrO BEPHOro OTBETA.



- 3agaHug 3aKkpbIToro Tmuna (Ha cooTBETCTBUE):

e 2 6anna — BCe COOTBETCTBUSA ONpeaesieHbl BEPHO;

e 3a Kax[doe BepHOe COMocTaBrieHMe CTaBUTCHA KonuyectBo 6annos, paBHoe
MakcuManbHoMy (2 6anna), 4eneHHOMYy Ha KONMYeCcTBO npeanaraemblX B BOMNpoce
COMOCTaBIIeHUN;

o 0 6annoB — HM O4HO conocTaBneHne He BblIOpaHO BEPHO.

- 3agaHuUg OTKPbLITOro Tuna (KOPOTKUN OTBET):

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

3apaHua paspgena 20.3 peKOMeHAYWTCA K MCNOMb30BaHUMIO NpU MNpoBeAeHUn
ANarHoCTUYEeCKUX paboT C Lenbio OLEHKM OCTaTOYHbIX pe3yribTaToB OCBOEHUS AaHHOW
ANCLUNIINHBI (3HAHUW, YMEHUIN, HaBbIKOB).



