MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE
BbICLLEIMO O5PA30OBAHUA

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

YTBEPXOAKO
3aBegyowmm kacegpomn

Teopun PyHKUUN U reomeTpum
g

-

Ca CemeHoB E.M.

23.03.2025 .

PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.14 KoMnnekcHbIX aHanu3

1. Koo 1 HaumeHoOBaHMe cneunanbHOCTH:

01.05.01 ®dyHaameHTanbHble MaTeEMaTUKa N MEXaHUKa

2. Cneuymanunsauma: CoBpeMeHHbIE MeTOAblI TEOpMM (DYHKLUIN B MaTEMATUKE U MEXaHMKE
3. KBanudwmkauusa BbinyckHuka: Matematuk. MexaHuk. NpenogasaTens.

4. dopma obyuyeHua: O4vHas

5. Kachenpa, oTBevawLwan 3a peanmsaumio gucumnnumibl: Kadeapa teopun oyHKUMN n
reomeTpumn

6. CoctaBuTENM NnporpaMmmbil:
CyxoueBa J1.U. — kangugat ¢us.-maT. HayK, AOLEHT;
CTteHtoxuH J1.B. — kaHangaT gms.-mat. HayK, JOLEHT.

7. PekomeHpoBaHa: HayyHo-meToanyeckum CoBeTOM MatemaTn4eckoro dakynbreta
npoTtokon Ne 0500-03 ot 18.03.2025 .

8. YuebHbIn roa: 2026/2027 CewmecTp: 4



9.llenu n 3apaum y4eO6HON ANCLUUNIIUHDI:

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8J1sIK0MCS:

- N3y4eHne OCHOBHbIX NMOHATUN U METOLOB TEOPUN (PYHKUUIN KOMMNEKCHOW NepeMEHHON U
NPUMEpPOB NX NPUMEHEHNS NPU peLLeHnN 3agau.

3adayu y4ebHoU OucyurnuHsbl:

- HayuYuTb CTYOEeHTOB BrageTb TEOpeTUYEeCKMM MaTepuanom, pelatb 3agayu,
NCNoSib30BaTh METOAbI M TEOPEMbI KOMMSEKCHOMO aHanMsa npu peLleHnn npuknagHbiX 3agau.

10. MecTo y4ye6HOM ANCLUMNNUHBLI B cTpyKType OMNOI:

YyebHaa gucumnnuHa KomnnekcHbIi aHanm3 oTHOCUTCA K obsasatenbHon Yyactu bnoka 1.
OucumnnuHa «KomnnekcHblh aHanuad» 6asnpyetcs Ha 3HaHUAX, MOSTyYEHHbIX B pamkax
LLUKONbHOro Kypca «MatemaTuka» unm COoTBETCTBYHOLLMX MaTeMaTUYECKNX ANCUNMNIINH CpeaHero
npodeccuoHanbHoro o0bpasoBaHUs, WCMONb3YHLWMUX COOTBETCTBYHOLME KONMMYECTBEHHbIE
MeTObl, a TakKe KypCoB MatemMaTU4YecKoro aHanmsa u fiornku.

MpunobpeTeHHble B pe3ynbTaTe 00y4YyeHUs 3HaHUS,, YMEHUS U HaBbIKK ABNAETCA
OCHOBaHMEM ANA YCNEeLWHOro n3y4eHuns kak gansHenwmnx 6a3oBbiX KypcoB — OYHKLMOHANbLHOMO
aHanumsa, TeOopuUM BEPOATHOCTEW, TaK W cneumanbHbIX KypcOB, Hanpumep, 3f1EMEHTOB
CrneKTpanbHOM Teopuu; nNpuUOoBpeTeHHble 3HaHus MOryT OblTb MOMEe3Hbl B Hay4HOo-
nccnegosartenbckon pabore.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUst MO AucuunnuHe/mMoaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NMaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUs 06pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHue Koga(bl) NHavkaTop(bl) lMnaHnpyemble pe3ynbTaThl
KOMNeTeHUnn oby4eHuns
OlK-1 | CnocobeH OlK-1.4 | Obnapaet 3HaTb:
HaxoauTb, TeopeTU4eCKUMm - 6a3oBble NOHATUSA
dopmynupoBaTb 3HaHMsIMK B obnacTtu dyHOaMeHTanbHON MaTeMaTuKn
n pelwaTb MaTemMaTU4eCcKoro u YMeTb:
aKkTyarnbHble n KOMMJIEKCHOro aHanm3a n | - ucnonb3oBaTtb 6a3oBble
3Ha4YUMBbIe yMeeT MX UCMOoNb30BaTh B | 3HAHMS, NONy4YEeHHbIE B 06nacTtu
npobriembl npodyeccroHanbHom MaTemMaTU4eCKux n (Mnwu)
dyHOameHTanb- [eAaTenbHOCTH, €CTECTBEHHbIX HayK B
HOM MaTemaTuKu npodyeccnoHanbHom
N MEXaHWUKM YMeeT NpuMeHsTb OEeATEeNbHOCTN.
OCHOBHbI€ NOHATUA U Bnagets:
OlK-1.5 | 3akOHOMEPHOCTHU K - HaBblkaMu BblIbOpa MeToa0B
peLleHnIO TUNOBLIX 3a4a4 | pelleHus 3agad
MaTeMaTU4eCcKoro u npodeccnoHarnsHom
KOMMNIEKCHOro aHanusa AesATenbHOCTU Ha OCHOBE
TEOPETMYECKUX 3HAHUM.

12. Oobem ANCUUNNNHBI B 3a4YeTHbIX eavHuuax/yac. —
4/ 144.

dopma NPoOMeXYyTOYHOM 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
NPOn3BOSIbHBIM NoKa3aTenem; TPUroHOMeTPUYECKHME. hp?id=6790,
https://edu.vsu.r
u/course/view.p
hp?id=15695
14 WHTerpan no WHTerpan no KOMNNekCHoMy nepemMeHHOMY, 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



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

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 3aHATWIA (YacoB)
Ne HanmeHoBaHue pasgena
Mpaktuuec | Jlabopa- CamocTositennb
n/n ONCUMMINHBI Jlexkumn Bcero
Kne TOpHble | Has paboTa
1 KomnnekcHble Yncna. KomnnekcHas
6 4 - 4 14
MJIOCKOCTb
2 DYHKLMM KOMMNNEKCHOrO
nepemMeHHOro n otobpaxeHue 6 4 - 4 14
MHOXEeCTB
3 OnemMeHTapHble YHKUUN 4 4 - 4 12
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4 WHTerpan no kKomnnekcHomy 2 2 . 4 8
nepeMeHHOMY.

5 WHTerpan Kowwn. 2 2 - 4 8

6 MocnepoBaTenbHOCTU U pAObI 4 4 ) 4 12
aHaNUTMYEeCKUX PYHKUUNA.

7 Teopema eMHCTBEHHOCTU U 0 2 3 2 4
NPUHLMN MakCUMyMa MOAYIS.

8 Papg JlopaHa. 2 4 - 6 12

9 M3onupoBaHHble 0CcoBble TOYKM 2 2 } 2 6
0QHO3HAYHOro Xapakrepa.

10 | BblyeTbl, NpyHUMM apryMmeHTa. 5 6 - 4 15

11 | Toukn BETBNEHMA. 1 0 i 2 3
Jlorapugpmudeckasa nponssogHas

Wtoro 34 34 - 40 108

14. MeToan4yeckue ykazaHmAa Ans ody4aroLWmMXcAa No OCBOEHUIO AUCLUMNIIUHDbI

B npouecce npenogaBaHnsa OUCUMNIIVHBI UCMOMb3YOTCA Takne Buabl y4ebHoM paboThl,
Kak nekuuu, npakTuyeckme 3aHATUHA, a TakkKe pasfuyHble BuAbl CaMOCTOATESNbHOW paboThbl
obyvarowmxca. Ha nekumsx msnaratotca KniyeBble M NpobremHble BONpoChbl AUCLMMINHGBI.
[MpoBeneHMe NpakTUYEeCKMX 3aHATUA HanpaBfieHO Ha 3aKpensieHne TeopeTUYEeCKUX 3HaHUN,
yMeHMe NPUMEHATb UX NPU pPeLLeHUN MpakTUdYeckux 3agad. [na ycnewHoro n KkadeCcTBeHHOro
OCBOEHUSA AUCUMNNMHBI HeobxoamMma nnaHoMepHas, NoOBCeAHEBHAA caMocTodaTenbHasa paboTa.

Mpn n3yyeHumn kypca «KomnmekcHbln aHanuid» oby4varowmmca crnefyet BHUMATEeNbHO
CrnywaTtb ¥ KOHCMEKTUPOBATbL MaTepuar, usnaraembin B Xoae ayauTopHblx 3aHaTuax. Obpawatb
BHMUMaHWe Ha onpegeneHnsa, ¢OpPMYrMPOBKM TeopeM, HaydHble BbIBOAblI W MNpakTU4eckue
pekoMeHgauun. [na MNOHMMaHWA W KadYeCTBEHHOro YCBOeHuWs y4vebHoOro martepuana
pekomMeHayeTcd criegytowas nocrneaoBaTesibHOCTb 4ENCTBUN.

1. locne kaxgow nekuMnm pekoMeHayeTcs noapobHO pasobpaTb TeopeTU4EeCKUi
mMartepwuar, BblyduTb BCe onpeaernieHmst n oopMynmnmpoBkn TeopeMm, pasobpaTb npumepsl. [epen
cnegyowlen nekumen obasatenbHO NOBTOPUTL Matepuan npeablayLen.

2. BaxxHOM cOCTaBHOM YaCTblo OCBOEHUSA OUCLMUMNIIUHBI SBISKOTCA NPaKTUYecKne 3aHATUS,
KOoTopble TpebylT MOMUMO 3HaHUW TEOPEeTUYECKOro maTepuana elwle U HaBblKOB peLUeHus
npakTM4ecknx 3agad, 4YTO nomoraeT rnybxe ycBouTb Yy4eOHbIM MaTepuan, npuobpectu
NpaKkTU4YECKNE HaBbIKM N HaBbIKM TBOPYECKOW paboTbl Hag y4eOHOM N Hay4YHOW NUTepaTypon.

Mpn NnogroToBke K NPaKTUYECKUM 3aHATUAM criedyeT NOBTOPUTb OCHOBHbLIE MOHATUS MO
Temam, paccMoTpeTb NpuMepbl. Pellasa 3agayun, npeaBapuUTenbHO NOHATL KAaKon TEOPEeTUYECKNIA
MaTtepuarsn Hy>HO UCMonb3oBaTb. HameTuTb nnaH peleHns, nonpoboBaTh Ha ero OCHOBE pPeLUnTb
npakTuyeckne 3agayn.

Ha npakTnyeckoMm 3aHATUM KaXObl ero y4aCTHUK JOSKeH OblTb rOTOBbLIM K OTBETaM Ha
BCe TeopeTnyecKkne BONpoChbl paccmaTpuBaemon TeMbl. Ha nocrnegHeM npakTM4eckoM 3aHATUm
NpPoOBOAMTCA UTOroBas KOHTPOSibHasa paboTa.

3. C uenblo YSCHEHUSI TEOPETUYECKNX MONOXEHUN, paspeLleHnsa CNopHbIX CUTyaLuun

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, OoTBeYass Ha OCHOBHbIE BOMPOCHI NraHa 3aHATUS U OONOSTHUTENbHbIE
BOMPOCHLI NpenogaBaTtens, nokasatb CBOW 3HAHUS U KPYro3op, YyMEHWe JIorMyecku rnocTpouTb
OTBET, BnageHve mMartemMaTuyeckMm annapatoM U MHble KOMMYHUKaTUMBHbIE HaBbIKW, 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 CaMOCTOSTENbHYIO YY4eOHyl0 OeATENbHOCTb B TEeYEeHUM CemMecTpa, Ha KOTOpYyHo



otBoautca 40 yacoB: udyyeHne, pekoMeHOyeMoWu nuTepaTypbl, CaMOCTOATENbHOE OCBOEHWE
NOHATUWHOrO arnnapara, NoAroTOBKY K NPaKTUYECKUM 3aHATUAM, BbINOSTHEHNE UHOMBUAYANbHbIX
3afilaHui, NOArOTOBKY K 9K3aMeHY.

Bce BbINONHAeMble CTydeHTaMuM CaMOCTOSATESNbHO 3afaHus nogrexar nocnegyolen
npoBepke npenogasatenieMm. [ns yCnewHoOn camMoCTOATENbHOW paboTbl HEOOXOAUM TECHbLIN
KOHTaKT C npenogasarteneM. Pesynbtatbl TEKYLUMX aTTeCTaUMA y4NTLIBAOTCA npenogasarenemM
npv NpoBeAeHUN NPOMEXYTOYHON aTTecTauun - IK3aMeH.

YcnewHoe ocBoeHWe Kypca npegnoriaraeT akTMBHOE, TBOPYECKOEe yyacTue CTyAeHTa
nyTeM niaHoOMepHoOW, NOBCEAHEBHOW paboThl.

15. lMepeyeHb OCHOBHOM W [AONONHUTENLHOW nUTEpaTypbl, PeCypCoOB MWHTEpPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLUMNIIUHDbI
a) OCHOBHas nutepaTypa:

Ne n/n | IcTOYHKK

1 JlaspeHmbes M.A. MemoObi meopuu ¢hyHKUUL KOMIIIEKCHO20 repemMeHHo20/
M.A.Jlaspenmees, b.B.lllabam - M: Hayka, 2002. - 736 c.

2 CeewHukoes A.l". Teopusi hyHKUUU KOMIIIEKCHO20 NepeMeHHO20 /
A.l.CeewHukos, A.H.TuxoHos - M.: Hayka, 2001. - 320 c.

3 lMpusanos N.U. BeedeHue e meopuro (hyHKUUL KOMITIIEKCHO20 rnepemeHHoz0 //130-80
«Jlanb»: O6C. — URL: https://e.lanbook.com/book/322#book name

0) gononHuTenbHasa nuTeparypa:
Ne n/n M CTOYHNMK

4 Mapkywesuy A.U. Kpamkuti Kypc meopuu aHanumu4eckux QoyHKkuut /
A.UN. Mapkywesud - M.: Hayka, 1978. - 388 c.

5
Eezpagpoe M.A. AHaniumudeckue ¢pyHKkUuu/ M.A.Eezpacpos. - M.: Hayka, 1965. - 424 c.

6 Cb6opHuk 3aday 1o meopuu aHanuUMuU4YecKkux ¢goyHkuul /

M.A.Esepaghos, K.A.BexaHos, FO.B.Cudopos u 0p.; 100 ped. M.A.Eszpaghosa - M.:
Hayka, 1972. - 286 c.

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

l1.E.[aHko, A.l.[Nonos, T.A.KoxesHukoea.- M.: Bbicwas wkona, 1997. - Y.2. - 416 c.

B) WHQOPMAUNOHHbLIE 3NEKTPOHHO-Obpa3oBaTenbHble pecypcbl (oduunanbHble pecypcbl

WHTEpPHET .
Ne n/n | AcTOYHMK
8 lpusanos U.U. BeedeHue 8 meoputo byHKUUU KOMIIIEKCHO20 repemMeHHo20 //M30-80
«JlaHb»: O6C. — URL.: https://e.lanbook.com/book/322#book_name
9 http://www.math.vsu.ru — ogpuyuasbHbll calim Mamemamu4eckoz2o ghakyrnbmema BI'Y
10 http://www.math.msu.ru — ogpuyuansHsil catim mexmama MI'Y
11 e.lanbook.com

16. NMepe4yeHb y4eOHO-MeTOANYECKOro obecneyvyeHnsa AN CaMOCTOATENIbHOW PaboThbl
Kypc ancumnnunHbl NOCTPOEH Taknm o6pa3om, 4ToObl NO3BONUTL CTYAEHTAM MakCMManbHO

NposiBUTbL CMOCOBHOCTb K camocToaTenbHon paboTte. CTyOeHT MOXET [OOMOSHUTL CrMCOK

NUCMNOJSIb30BaHHOW nuTepaTtypbl MHbIMU  UCTOYHUMKaMU, He nNpencTaBfeHHbIMWU B  CrUCKe

PEKOMEHOOBAHHON  nuTepaTypbl, W B  OanbHEWWEM  UCNOoNb3oBaTb  COOCTBEHHbIE

noaroToBneHHble y4ebHbIE MaTepuansl NPy HAaNnMCaHNUN KypPCOBbIX U AMMIOMHLIX paboT.

Ne n/n MCTOYHMK

Bornikosbickuti J1.U. C6opHuk 3aday no meopuu oyHKUUU KOMIIIEKCHO20 NEPEMEHHO20:

Yueb. nocobue dns cmyd.ey3oe/

J1.1. Bonkosbickud, I".J1.JlyHu, N.I. ApamaHosud. - 4-e u30., nepepab. - M.:

Qusmamnum, 2002. - 312 c.



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

17. OOGpasoBaTtenbHble TEXHONOrMU, UCNONb3yemble MNpU peanu3auum y4ebHOWM
AVUCLUMMIIUHBbI, BKIOYaA AOUCTaHUUOHHbIe obpa3oBaTenbHblie TexHonoruu (OOT,
3NeKTpoHHoe obyyeHue (30), cmewaHHoe o6y4YeHue):

Mpn peanusauun  OUCUMNIMHBLL  UCMNONB3YKOTCA  cnegywowme obpasoBaTterbHble
TEXHOJSIOMMMK: JIOrMyeckoe MNoCTpoeHne OUCUUNIIUHBI, YCTAHOBNEHUE MeXNpeaMETHbIX CBSA3eM,
obo3Ha4yeHne TeopeTUYeckoro W MpakTU4EeCKOro KOMMOHEHTOB B YyyebHOM Matepuane,
BKMOYEHNE 3M1EMEHTOB ANCTAHLUMOHHBIX 06pa3oBaTefibHbIX TEXHOMOMMIA.

N3noxeHne y4yebHOro maTepmana OCHOBAHO Ha  NPUHUWNE  CUCTEMHOCTW,
NpPeemMcTBEHHOCTU W MNOCeaoBaTENbHOCTU W HanpaeBfieHO Ha pas3BUTUE UHTENNEKTyanbHbIX
YMEHUW, npodpeccunoHarbHbiX  KOMMNeTeHUunn, opMMpoBaHME  TBOPYECKOM  JINYHOCTU
BbICOKOKBaNMMULMPOBaAHHOIO crneumanncTa, cnocobHOro Kk camopassuTunto, camoobpasoBaHuio,
WHHOBaAUMOHHOW [dedTenbHoCTW. BaxHenwaa uenb npenogaBatensa — cucTreMatusauus
Gonbworo obbema TeopeTMyeckoro Martepuvana W obyvyeHMe CTydeHTa  YMEHUIo
OpPUEHTNPOBATLCHA B 3TOM MaTepuarne.

PekomeHayeTca ncnonb3oBaHue, Kak TpaguuMOHHbBIX (OpM opraHuM3aumm neKuMoHHOro
MaTepuwana, Tak U BHeApeHMEe TakuX WHTEPaKTMBHbIX TEXHOMOrMmn, Kak npobrnemHas nekuus,
Korga 3HaHusi BBOOATCH Kak « HEM3BECTHOE», KOTOpoe HEOBXOAMMO «OTKPbITbY.

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

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme AUCLUNIIUHDI:

YyebHasa ayautopus ONns NpoBeAEeHUsA NeKuun: cneunanuanpoBaHHas mebernb, KoMMbloTep
(HOyTOYK), MYyNbTUMEANNHOE obopynoBaHue (npoekTop, 3KpaH, cpencrtea
3BYKOBOCMNpPOM3BEAEHMS), OoMnyckaeTcs nepeHocHoe obopyaoBaHue, [Jocka MenoBas
(mapkepHas).

OC Windows 8 (10), nntepHet-6paysep (Google Chrome, Mozilla Firefox), MO Adobe Reader
(vnun ananor), nakeT cTaHA4apPTHbIX 0PUCHBIX NporpaMmm ans paboTsl ¢ gokymeHtamu (MS Office,
Mown Ocpuc, Libre Office)

YyebHas ayautopus Ond NpakTUYECKUX 3aHATUA, TEKYLLEW U MPOMEXYTOYHOW aTTecTauuum,
OopraHusauum camocTosTenbHOM paboTbl: chneunanuanpoBaHHas Mebenb, nepcoHarnbHble
KOMMblOTEPLI B KONMu4ecTtBe, obecneymBarolieM BO3MOXHOCTb WHAMBMAYyanbHOW paboThl,
KOMMblOTEP npenogaBaTens, MynbTUMeaunHoe obopyaoBaHue (NPOEKTOp, 3KpaH, cpeacTea
3BYKOBOCMPOU3BEAEHMUS), AOMNyCKAeTCs NePEHOCHOeE.

OC Windows 8 (10), nutepHeTt-6paysep (Google Chrome, Mozilla Firefox), MO Adobe Reader
(vnun ananor), nakeT cTaHA4apPTHbIX 0PUCHBIX NporpaMmm ans paboTsl ¢ gokymeHtamm (MS Office,
Mown Ocbuc, Libre Office)

19. OueHo4HbIe cpencTBa ANA NPoOBeAEeHNA TEKYLEN U MPOMEXYTOYHON aTTeCTauun:

MopsiAoK OLEeHKN OCBOEHMS 0ByYatoLmmmcs y4eGHOro matepuana onpeaensietcs
coAepkaHueM crieayoLmx pa3aenos AUCLUUMIUHBIL:

HanmeHoBaHne WHankaTop(bl)
rll\}gn pasgena guCUUMNvHBbI K?_m:((a;;a“ OOCTUXKeHnA OueHouHble cpeacTea
(mogyns) KoMneTeHuuu
KomnnekcHble ynucna. YCTHBIN OMpOC
KomnnekcHas -1. )
1. m(1) o CI?OeCT(I:: a OlK-1 %nnlf( 11 é’ 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. OyHkuma f(z) = % O6pa3 OKPYXHOCTU |z — zg| = R MPW OTOGPAKEHNM ITOI DYHKLIMEN.

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

5. lNokasaTenbHas QYHKUMSA KOMMMEKCHOro nepemMeHHoro. KoMMeKCHbIM  norapudgm.
OnpepgeneHne u npocTenune CBONCTBA.

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

7. Twnepbonuyeckne yHKUMN KOMNIEKCHOro nepemeHHoro. OnpegenenHna n npocrenne

CBOMCTBA.

OTobpakeHne NNocKocT NocpeacTBOM OYHKUMN €7 .

AnddepeHumpyemMocTb OYHKUMIA B CMbICHe KOMMEKCHOro aHanusa. [lpoussBogHas u

andpdepeHuman. NeomeTpnyecknin CMbICT MOLYNA U aprymeHTa nponsBogHON OYHKUMN B

TOuKe.

10. Teopema Kowun-PumaHa.

11.CneactBus n3 TteopemMbl Kowwun-PumaHa. [apmoHudeckne yHKumnM.  ConpsikeHHble
rapMOHUYeCKNe PyHKLUMN.

12.HTerpan OT KOMMJIEKCHO3HAYHON (PYHKUMN [EeNCTBUTENbHOro nepemeHHoro. Mopaynb
WHTerpana un oueHka Moaynsi HTerpana.

13.0npegeneHne w”n npocTenwmne CBOMCTBA WMWHTerpana o7  (PYHKUMM  KOMMIIEKCHOrO
nepeMeHHOro no KpBOM.

14. Teopema Kowwm-l'ypca.

15. Teopema Kowu-I'ypca ans MHOrocBasHon obnactu.

16.HesaBucmocCTb MHTErpana oT Buga nytm UHTerpupoBaHus.

17.TepBoobpasHas pyHkumnsa. dopmyna HetoToHa-JTenbHuua.

18.NHTerpanbHasa popmyna Kowu.

19. NHTerpanbHble doopmyrnbl Kowwn ons nponsBoAHbIX rofOMOPGOHOM (PyHKLNN.

20.®opmyna Tennopa.

21.TepBas Teopema eaANHCTBEHHOCTW.

22.Hynb yHKUMK, KpaTHOCTb Hyns. [NpeacrasneHne ronomMopdHoON yHKUUM B OKPECTHOCTU
HYn4.

23.30nmMpoBaHHOCTL Hyfen ronoMopgHON OyHKLNN.

24.BTopasa TeopemMa eguHCTBEHHOCTU. CrneacTtaue.

25.MocnepoBaTenbHOCTM rofiloMopHbIX PyHKUMIA. [NepBas Teopema Beneplutpacca.

26.Tononorns B NpocTpaHCcTBe ronomMopdHbIX yHKUM. BTopas Teopema Beneplutpacca.
Teopema MoHTens (6e3 gokasaTtenncrea).

27.Pagpbl ronoMopdHbIX yHKUMA. NovneHHoe anddepeHunpoBaHme n MHTErpupoBaHune.

28.CTteneHHble psabl. Teopema Abensi. Popmynbl Ans K03 dnuneHToB.

29.CBOMNCTBO Kpyra cXoguMocTu cTeneHHoro psaga. dopmyna Kowmu-Agamapa.

30. PasnoxeHwne roniomopgHon dyHKLMK B psg 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.

© o



o
40.lMNpocTenme Tunbl HECOBCTBEHHbIX MHTErpanoB. VIHTerpansl Buaa J R(x)dx .

— o0

o0
41.WHTerpansl BMaa Jf(x) ¢~ dx . Jlemma XopaaHa.

— 0

MpuMepHbIN NepeYeHb NPaKkTUYEeCKUX 3agaHumn

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

2. Bbluucnutb 3Ha4veHue
40

1-i

1-iy3

3. Haittu  obpas obnactu D npu  oTobpaxeHun  dyHkumeir  w=f(z):

2

D= {z:|z|>%, Rez>0}; wW=2",

4. Hantn obpas obnactu D npu oTobpakeHun dyHKUMEN w= f (z):

T T 4
D=1z:|z]|=2; Z<argz<—}; w=Z,
8 4
5. BbISICHUTb, Kakasi YacTb KOMIMMEKCHOW NIIOCKOCTY pacTArMBaeTCs, a Kakasi cxXumaeTcs npu
oTOGpaxeHun W=e?,

6. BbISICHUTb, Kakasi YaCTb KOMMNEKCHOW MIOCKOCTUN pacTaArMBaeTcsl, a kakas CknmaeTcs npu
oTobpaxeHun W=Inz.

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

8. Bbluncnuthb ctg [%—i In 2).

1
1
9. BbluMCnuTb UHTErpan j ——dt.
o 1+it
Log+it
10. BblumncnuTb nHTErpan I ﬁ dt.
o 1-1

11.Bblmcnutb uHTErpan f Zeldz, rope v - OTPE30K MPSIMO OT TOYKU  Z; =1 po To4Kkm
Y

12.BblumcnuTb nHTErpan f coszdz, roe Y — OTPe3oK NPSIMON OT TOYKU Zy=T [0 TOYKU
Y

_n 1
22_5+|'



13. Bbluncnutb nHTErpan j 7%cos zdz , TAe Y — OTPEe3OK NPSMOW OT TOUKM Z; =i [0 TOYKM

Y
z,=1.
14.Hantn Hynu pyHkumn  f (z) =1+C0Sz W onNpeaenuTb NX KPaTHOCTN.
8
15.HanTu KpaTHOCTb HyNa 2o =0 Ana gyHkuun  f (z) -z
Z-sinz

16.MycTb Uj f (z)dz =0. Cnenyet nuu3 atoro, 4to f (z) —aHanuTU4eckas yHKLMA BHYTPYU

Y
3aMKHYTOW KpUBOK vy ?

sin z
17.Bbl4ncnnTb uHTErpan U] — dz
|Z+i | -1 (Z+|)

18.HawnTtn pagnyc cxoOMMoCTu CTENEeHHOro paga  ». (1+i)" 2",

1-i

0 7 n
19.Hantn pagnyc cxoaguMocTun CTENEeHHOro psaa z (—j .
n=0

Pa3noXnTb MO CTENeHsIM pasHocTn Z—3.

20. DyHKUMIO f(z)=3 "

Z2

( +1)2

21. DyHKUUIO f(z) = pasnoXmntb B pag MO CTeneHAM Z M Hantum obnactb

cXognMoCTn Nony4YeHHoro pdaaa.

MpumepHoOe coaepkaHMe 3ag4aHUN KOHTPOSIbHOM PaboTbl

1. Hantu  obpas  obnactu D npu  oTobpaxeHun  yHKUMEN w=f(2):

_ 4. .
D= {z. 0<Imz<2, Rez>0}. We e22

w=f(2): D= {z: 0<Rez<%}
2. Hantn obpas obnactu D npu oTobOpaxeHnn pyHkumen ' ;

wW=Ctgz.
J(1+i-22)dz

Y ;=0
3. Bbluucnutb MHTEerparn , rAe — NMIMHNA, coegnHAarwaa TO4YKU n
Z,= 1+2I

a) OTpe3okK NPSIMOWN;

6) oyra napabonsl;

y.
B) NomaHas 212322 e ‘3 1



[ Imzdz

4. BbluMcnnTb MHTErpan Y , roe V:
y ;=0 Z,=1+2i,
a) OTpPe30K NPSIMOW OT TOYKM [10 TOYKM ;
_9y2 2, =0 Z,=1+2I
6) ayra napa6onbl y =2X oT Toukm 1 A0 TOYKU 2 . Mouemy
MonyyatTcs pasHble OTBETHI?
: 1
SIN 1—

5. PyHKuuS ~Z  pmeeT BECKOHEUHYIO MOCNEA0BATENbHOCTb HyMel, CXOASLLYICS K

Touke 1, HO TeM He MeHee 3Ta PYHKUMSA OTNnYHa OT MOCTOAHHOW. He npotmBopeuunt
nn 9TO TeopemMe eOUHCTBEHHOCTW.

OnucaHue TeXHONOrMm NPoBeaeHNS

Tekywnn KOHTpoOnb npencrtaBnseTr cobon npoBepKy YCBOEHUS yyebHOro matepuana
TEOPETUYECKOTO N NPaKTUYECKOro XapakTepa, PerynsipHO OCyLLECTBIIAEMYIO Ha 3aHATUSIX.

TekylWwnn KOHTPOSb MNpefHasHayeH A1s NPOBEPKM Xoda W KayvecTBa (POPMUPOBAHUSA
KOMMeTEeHUMN, CTUMynMpoBaHna ydebHon paboTbl oObyvarmxcs W COBEpPLUEHCTBOBAHUSA
METOAMKN OCBOEHMS HOBbIX 3HaHMW. OH obecnevnBaeTca npoBeAEeHMEM OMNPOCOB MO
TeopeTnyeckomMy matepuarny, BbiNoSIHEHNEM NPAaKTUYECKUX 3a4aHUN U KOHTPONbHOW paboThl.

Mpn Tekywem KOHTpPONe YpPOBEHb OCBOEHUA Y4yebHOW OUCUMMAMHBI W CTEMNEHb
ChOPMUPOBAHHOCTN KOMMETEHUMM OMNPedensitoTCs OUEHKaMU «3a4TEeHO» U  «HE3auTEeHO».
CucremMaTMyHOCTb, OO BEKTMBHOCTb, apryMEHTUPOBAHHOCTb — rMaBHble NPUHUMMbLI, HA KOTOPbIX
OCHOBaHbl KOHTPOSb N OLUEeHKa 3HaHU 0By4atoLLnXCA.

TpeboBaHus K BbINOSTHEHUIO 3a4aHUK (LUKanbl U KpUTEPUN OLIEHNBAHUS)
Mpw NpoBeaeHMM TEKYLLIEFO KOHTPOSS YCNeBAEMOCTN UCMNONb3YHTCA crieayroLwme
nokasarenu:
1) 3HaHWEe OCHOBHbIX NOHATUIN W ONpPeaeneHni;
2) yMeHue ncnosnb3oBaTb CTaHAAPTHbIE METOAbLI AN PeLleHns TUNOBbLIX 3a4ay;
3) onTMMarnbHOCTb X04a peLleHuns;
4) noruka n3noXeHus, paccy>xaeHun;

5) NpaBUbHOCTb BbINOMNHEHWUSI PACYETOB;
6) camMoCTOSATENBHOCTb BbIBOAOB.

Kputepuu oueHKM KoMneTeHUUN (pe3ynbTaToB 00y4YeHUs1) Npu TekyLen
aTTecTtauum:

3a4YTeHO: BbINOMHEHNE NMPaKTUYECKMX 3alaHu U OTBETLI B XOAE ONpoca COOTBETCTBYIOT
nepevyncneHHbIM nokasatensMm, obyvarwninca gaeT oTBeTbl Ha AOMNOMHUTENbHbIE BOMPOCHI,
MOXeT OblTb He COBCeM MofHble. [leMOHCTpUMpyeT yMeHue pelwlaTb 3adayqv, BO3MOXHO C
HEKOTOPbIMM OLLIMOKamMu.

Bonee nonoBuHbI 3agaHnn KOHTPONBbHON paboTbl BbINONIHEHLI BEPHO.

HesauyteHo: B xoAe onpoca oTBeTbl 06yvaroLerocs He COOTBETCTBYKOT HU OOHOMY U3
nepeyncneHHblx nokasatenen. OOyyalWMNCA OEMOHCTPUPYET pparMeHTapHble 3HaHUA |
YMeHUS unn nx otcytcteme. MeHee NonoBMHbI 3aiaHUIN KOHTPOMbHOW PaboTbl HE BbINOSHEHbI.

20.2 NMpomexyToyHana aTrectauus



MpomexyTouyHas aTtTecTtauuss npoBoauTcs B cooTBeTcTBMM C  [lonoxeHnem o
NPOMEXYTOYHOM aTTecTaumm obyyallmMxcs Mo nporpammam  Bbicliero obpasoBaHus.
MpenHa3HayeHa Ans onpeneneHns ypoBHS OCBOEHUSI BCEro obbema y4yebHoW ANCUUNnHbLI U
npoBoAnTcs B hopMe 3a4eTa U 3Kk3aMeHa.

MpomexxyTouHas aTtTecTaumus no AMCUMNIIMHE OCYLLECTBNSIETCS C MOMOLLbIO CreayoLwmnx
OLIEHOYHbIX CPEeaCTB:

MepeyeHb BONPOCOB K 3K3aMeHY

1. PaclwmpeHHas komnnekcHas nnockoctb. Ctepeorpaduyeckas npoekuunsi. Cdepa PumaHa.

2. JInHenHasa yHKUMA KOMMNIIEKCHOIrO NnepemMeHHoro.

3. ®PyHkuma f(z) = % O6pas oKpyXHOCTU |z—zo| = R npu oToBpakeHnn aTon PyHKUNEN.

4. [OpobHo-nnHenHasn yHKkumnsa. CTpykTypa oTobOpaxeHus, 3agaBaeMoro Apo6HO-NUHENHON
dyHKUMen.

5. NokasaTtenbHad QYHKUMSA KOMMIIEKCHOrO nepemMeHHoro. KomnnekcHbln  norapudgm.
OnpegeneHne n npocTenume CBOMCTBA.

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

7. N'mnepbonnyeckne yHKUMM KOMMNIIEKCHOrO nepemeHHoro. OnpeneneHns n npocrenume
cBoOWCTBa.

8. OTobpaxeHne NIIOCKOCTU NOCPEOCTBOM PYHKLUMN €7 .

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

anddepeHuman. FeomeTpmyeckn CMbICI MOSYNA U apryMeHTa npon3BogHON (OYHKLMN B
TOuKe.

10. Teopema Kowwmn-PumaHa.

11.CneactBua un3 Teopembl Kowun-PumaHa. [apMoHudeckne dyHKumMnU.  ConpsbkeHHble
rapMoHu4eckne yHKLMK.

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

13.0npegeneHne un npocTenwne CBOWCTBA WHTerpana oT QYHKUMU  KOMMSIEKCHOIO
nepemMeHHOro no KpMBOW.

14.OueHka uHTerpana.

15. AnnpokcnmMauus nHTerpana nHterpanbHOM CyMMOMN.

16. Annpokcmaumst MHTerpana no KPUBOW MHTerpanom no fIOMaHoMW.

17.Teopema Kowmwm-l'ypca.

18.Teopema Kown-I'ypca ans MHOrocBA3HoOW obnacTu.

19.HesaBucmMmocCTb MHTErpana oT Buga nyTm UHTErpupoBaHus.

20.TepBoobpasHaga pyHkuusa. Popmyna HetoToHa-JlenbHuua.

21.BbiBoA nHTErpanbHon popmynbl Kowwm.

22.Jlemma o gudpdepeHUnpoBaHnun MHTerpana no napameTpy.

23.WHTerpaneHble hopmynbl Kowmn ana npomsBogHbIX rorioMopdHon dyHKunn. Cnencreuve o
B©eckoHeuvHon anddepeHUnpyeEMOCTM FONOMOPHON PYHKLMN.

24. ®opmyna Tewnrnopa.

25. OueHkn Npon3BogHbIX ronoMopgHon yHKumMn. HepaseHcTBa Ko,

26. Teopema Jlnysunns.

27.TlepBas Teopema e4UHCTBEHHOCTM.

28.Hynb yHKUMK, KpaTHOCTbL HyN4. NpeacraBneHne ronoMopeHON PYHKUUN B OKPECTHOCTH
Hyn4.

29.130nMMpoBaHHOCTb Hynen roffloMopdHON PYHKLNN.

30.BTopas Teopema egmHcTBEHHOCTU. Cneacreue.

31.MocnepoBaTtensbHOCTM ronomMopdHbIX PyHKUMIA. [NepBas Teopema Berneplutpacca.



32.Tononorna B npocTpaHcTBe ronomMopdHbIX PyHKUUK. BTopas Teopema Beuneplutpacca.
Teopema MoHTens (6e3 gokasaTenbcTsa).

33.Psagbl ronomMopdHbIX hyHKUMIA. [TouneHHoe andpdepeHumpoBaHmMe N MHTENPUpoOBaHUE.

34.CteneHHble pagbl. Teopema Abenda. dopmynbl Ans KO3PPULMEHTOB.

35. CBOWMCTBO Kpyra cxogMmocTu cTeneHHoro psiga. ®opmyna Kown-Agamapa.

36. PasnoxeHune rorioMmopdHoOn dyHKUMK B pag Tennopa.

37.Pag NopaHa. ®opmynbl 4ng KO3PULMEHTOB.

38. PasnoxeHune yHKUMIA, roNnoMOpHbIX B KonbLe, B pag JlopaHa.

39.0Ocobble To4kK. Bnabl ocobbix TOYEK.

40.BbiveT (pyHKUUKM B ToYke. Teopema Kol o BblyeTax.

41.dopmyna JlopaHa.

42.BbluncneHmne BblveTa B nostoce. YacTHble crnyyvam.

43.TonoMopdHOCTb U 0COHBEHHOCTM Ha BECKOHEYHOCTN.

44.Pas3noxeHue B pag JlopaHa B OKPECTHOCTU N30NIMPOBaHHON 0COBO0M TOYKM.

45.BblveT pyHKUMKM Ha 6eckoHevHoCTU. Teopema Kol o nonHom CymMe BblYETOB.

o0
46.MpocTenne T1nbl HeCOBCTBEHHbLIX MHTErpasnoB. VIHTerpanel Buaa IR(x)dx.

- 00

o0
47 .WHTerpansl BMaa If(x)eixdx . Jllemma XXopaaHa.
— 0
48.Jlorapudpmmnyeckasa pyHKumns. Toudka norapudmMmyecKkoro BETBIEHUS.
49.CTeneHHass yHKUMA C NPOM3BOSIbHBIM NMokasatenem creneHu. Toyka anrebpanyeckoro
BETBNEHUS.
50.Jlorapudpmmnyeckas NponsBogHas U ee CBOMCTBA.

OnucaHne TexHomnormmM npoeeaeHus

lMpomexyTodHass aTTecTauus NO AMCUMNAWHE npecrnedyeT uUenb OueHuTb paboTty
obyvalolmMxcss 3a Kypc, MNONyYeHHble Ooby4valwmMmncs 3HaHusl, YMEHUss U YPOBEHb
NPUOOpPETEHHbIX  KOMMETEHUMA, WX MNPOYHOCTb, pPas3BUTUE TBOPYECKOTO  MbILLNEHUS,
npuobpeTeHne HaBbIKOB CaMOCTOSITENIbHOW paboThbl, YyMEHWe CUMHTEe3MpOoBaTb MNONyYEeHHbIe
3HaHUSA N NPUMEHATL UX NPU PELLEHUN NPAKTUYECKNX 3aaau.

OK3ameH

MpoBoguTcsa B hopme cobecenoBanHunsa ¢ npenogasatenem. Oby4varowmnes nonyvyaet Asa
TeopeTU4ecKnx Bonpoca Ha 3HaHWE NOHATUI K onpeaeneHnin, dopMynMPOBOK N AOKa3aTeNbCTB
YyTBEPXAEHWA W 3adadvy M3 NepeyvHs npakTtudeckux 3agaHui. [lo pesynbTatam oTBeTa
BbICTaBNSIETCS OLleHKa No NATMOAaNNbHONM WKane.

Bpems nogrotoBkM K OTBETY HE 4OMKHO NpeBbilaTh 0AHOrO aCTPOHOMMYECKOro Yaca. [Npu
HeobxooMMoOCTK, B Xxoge OTBeTa npenogaBaTeNnb MOXET 3agaBaTb YTOYHSOWMWE U
AOMNOJSTHUTENbHbIE BOMPOCHI.

Mpn npoBegeHUM MPOMEXYTOYHOW aTTecTauum B opme 3K3aMeHa WCMOoNb3yTcs
cnegylowine nokasatenu:
1)3HaHne y4ebHOoro matepuana n BnageHue noOHATUMHBIM annapaTtoM KOMMSIEKCHOrO aHanuaa;
2) norvka usnoxeHus;
3) KOPPEKTHOCTb hOPMYSIMPOBOK U A0Ka3aTeNbCTB YTBEPXKOAEHUI N TEOPEM;
4) ymeHue CBA3bIBaTb TEOPUIO C NPAKTUKON;
5) yMeHne nnnicTpnpoBaTb OTBET NpuMepamMun, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
6) yMeHne NpuMeHsTb OpMyIbl, pelaTtb 3a4ayu.

CoOTHOLUEHNE NoKasaTenewn, KpUTepUEB 1 LLKarbl OLEHMBaHUS pe3ynbTaToB 00yYeHus.



YpoBeHb

Kputepuun oueHnBaHus cchopmmpoBaHn- | Lkana oueHok
HOCTHU
KOMNEeTEHUUN
Ob6yvarowminca B NOMHOW Mepe Briageetr MOHATUWHBLIM | [1OBbILLEHHbIN OTnunyHo
annapaTom AaHHom 06racT KOMMMEKCHOro aHanuaa, KOPPEeKTHO YPOBEHb
dopmynupyeT 1 [oKasblBaeT  yTBEpPXOeHus,  crnocobeH
UNACTpUpoBaTh oTBeT npumepamu, NPUMEHATD

TeopeTnYeckne 3HaHuA ONA peLeHns NpakTUYecKMx 3agdad B
06nacT KOMNIEKCHOro aHanusa.

OteeT obOyvaiowerocs He COOTBETCTBYET oOgHOMY (OByM) M3 basoBbii XopoLuo
NepeyYnCrieHHbIX nokasaTenen, HO CTYAEeHT AdaeT npaBuiibHble YPOBEHb
OTBETbI HA AOMOMHUTESNbHbIE BOMPOCHI.

OTBeT obyyatoLerocsi He COOTBETCTBYET JH0ObIM ABYM (TPEM) 13 MoporoBbin YaooBneTBopu-
NepeyYncrieHHbIX nokasatenen, obyyarwnncss AaeT HenosHble YPOBEHb TENbHO
OTBETbl Ha [OMNOMHUTENbHbIE BOMPOCHl.  [leMOHCTpupyeT
YaCTUYHbIE 3HAHWUSI, WU UMEET He MNOfHOe NpPenCTaBNeHUn
MOHATMI KOMMJIEKCHOTO aHanu3a, AOMNyCKaeT CyLeCTBEHHbIE
owmnbKkM B pelleHnn 3agad

OtBeT oOyuaroulerocd He COOTBETCTBYET JOObIM YETLIPEM U - Heynoenert-
bonee wn3 nepeuucneHHblx nokasatenen. OOGyvarowmncs BOPUTESTbHO
AEMOHCTPUPYET  OTPbIBOYHbIE,  (dparMeHTapHble  3HaHus,
AonyckaeT rpybble ownbKK, He yMeeT pellaTtb 3agauu.

20.3 ®doHO OUEHOYHbIX CcpeacTB C(HPOPMMPOBAHHOCTM KOMMNETEHUUN CTYAEHTOB,
pekoMmeHAyeMbIU Ans NpoBeAeHUA ANarHOCTUYECKUX paboTt

1) 3akpbiTble 3aaHus (TECTOBbIE) - CPEAHUA YPOBEHL CIIOXHOCTH

Testl
KopHsiMK ypaBHeHUS x® +36x Haz Nonem KOMMMEeKCHbIX YMcern SABMATCS ...
1) —6i; 3) 6i; 5) 0.
6 -
2) —5; R
Test2
Yucno i** paBHO
1) —i; 2) -1; 3)i; 4) 1.
Test3

4

MHuMas yacTb yactHoro 1+1 paBHa

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

Test4
Ecnu doyHkuma w(z) =u(x, y) +Vv(x, y) ronomopcHa B 0651aCT KOMNEKCHOM NnockocTu. Toraa eé
Npon3BOAHas BblYMCASETCS No hopmyre



1) w’(z):Z—zH%; 2) W’(z):%u—i%;

Kakune dyHKUMM audpdepeHumnpyemsl B CMbICe KOMIMIEKCHOIO aHanm3a Ha BCen KOMMNEeKCHOM
NIOCKOCTU

,  2)e'tgz; -; )y
Sinz

- 3agaHug OTKPbITOro Tmna (KOpoTKUM OTBET)

dyHKUMS ABNSeTCs ronomMopdHON B TOYKe TOraa U TONbKO TOrAa, Koraa B 3ToM ToYke
BbINOSTHEHbI YCIOBMS ... .

HanuwuTe nponyLieHHoe Yyncno ——
27r| z a

Hanunwwute nponyweHHoe 4Yncro —D.:l

r(z- a)

09)

bl4eT B N0OON ToUke ronoMopdHON PYHKLUN PaBEH ... (HanULMTe YMCHo).

Ans pyHKUMIA KOMMNIEKCHOro NepeMeHHOro MoryT CyLLecTBOBaTb TpPY BAa 0COObIX TOYEK:
ycTpaHMMas ocobast Touka, ... U CyLecTBeHHO ocobas Touka. HanuwunTte nponyLieHHoe CnoBo.

Beprle OoTBeThbl BblaeneHbl 4UBeTOM.

TpeboBaHMs K BbINOMHEHUIO 3a4aHUK, LWKalbl U KPUTEPUM OLLEHUBAHUSA
1) TecToBblEe 3agaHu4.

- 3agaHus 3aKkpbITOro TMna — CpeaHnin YpoBeHb CNOXHOCTU (BbIGOP O4HOro BapuaHta OTBETa,

BEpPHO/HEBEPHO):




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

- 3agaHug 3aKpbITOro TMna - cpeaHUn ypoBeHb CIOXHOCTU (MHOXKECTBEHHbIN BbIOOP):

e 2 6anna — ykasaHbl BCe€ BEpPHbIE OTBETHI;

e 33 Kaxabll BEpHbIN OTBET cTaBuTCca 1 6ann, npyu 3TOM 3a KaXKabli HEBEPHbLIN OTBET
BblunTaeTca 1 6ann;

o 0 6annoB — He BbIOPAHO HM OQHOr0 BEPHOro OTBETA.

- 3agaHna 3aKpbITOro TMna (Ha COOTBETCTBME):

e 2 6anna — BCe COOTBETCTBUSA onpeesieHbl BEPHO;

e 3a KaXOoe BepHOEe COMocTaBrieHMe CTaBuUTCA KonuyectBo 6annoB, paBHoe
MakcumanbHomy (2 6anna), AeneHHOMY Ha KONMYeCcTBO MnpeasiaraembiX B Bonpoce
COMOCTaBIEHUN;

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

- 3agaHug OTKPbITOro Tuna (KOpoTKUM OTBET):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HeEBEpPHbIN OTBET.

3apaHua paspgena 20.3 peKOMEHAYKHTCA K MWCNONb30BaHMIO NpU NpoOBeAeHUM
ANarHoCTUYECKMX paboT C UeNbio OLEHKUM OCTaTOUYHbIX pe3ynbTaTOB OCBOEHUSA OaHHOW
AUCUMNNUHBbI (3HAaHMW, YMEHUN, HaBbIKOB).



