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3aBegyowmm kacegpomn

Teopun PyHKUUN U reomeTpum
g

-

Ca CemeHoB E.M.

23.03.2025 .

PABOYASA NMPOrPAMMA YYEBEHOW AUCLUNIIUHDI
B1.0.44 OneMeHTbl TEOPUN BbIYETOB

1. Kog un HaumMeHoOBaHMe cneunanbHOCTHU:

01.05.01 ®dyHgameHTanbHas MaTeMaTmka 1 MexaHuka

2. Mpocdunb: CoBpeMeHHbIE METOALI TEOPUM (PYHKLUIM B MaTEMATUKE N MEXAHUKE
3. KBanudumkauusa sBbinyckHuka: Matematuk. MexaHuk. Npenogasatens.

4. dopma obyuyeHua: O4vHas

5. Kachegpa, oTBevarLan 3a peanmsaumo QUCLUNMIINHBI:

Kadenpa Teopuun oyHKUMIA 1 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
npotokon Ne 0500-03 ot 18.03.2025 .

8. YuebHbIn roa: 2026/2027 CemecTp: 4



9.llenu n 3agaym y4eb6HOM AUNCLUUNIIUHDI:

Lleniu oceoeHust y4ebHoU OuCyUrIUHbI:

- noaroToBka CTydeHTa K BOCMPUATUIO MaTemMaTMyeckoro annapata cneuuarnbHbIX
ANCLMNIIMH, YTEHMIO CneunanbHO nnuTepaTypbl;

- nony4veHne 6a30BbIX 3HAHWUA U (POPMUPOBAHNE OCHOBHbIX HaBbIKOB B 06r1acTn Teopum
YHKUMIA KOMMNIEKCHBIX MEPEMEHHbIX, HEOOXOOMMBIX ONS pelleHus 3a[ad, BO3HMKalLWWX B
TeopeTU4eCcKNX 1 NpUKNagHblX UCCneaoBaHuUsX;

- pasBUTUE SIOMMYECKOrO MbILLEHMS;

- (hopmupoBaHMe HeobXxoaNMMOro ypoBHS MateMaTuyeckon NoLroTOBKW ANS NOHUMaHUA
ApYyrmx MatemMaTn4eckmux AUCLMUNIINH.

3adayu y4yebHoU OuCyUMNUHBI:

- OBfnageHue CTyaeHTaMy OCHOBHbIMM MaTeMaTUYECKMMMU MOHATUSMM W MpUeMamm
KOMMSIEKCHOro aHanusa;

- BblpaboTka yMeHuIn pewlatb TUNOBble 3agadn, npuobpeTeHne HaBblkoB paboTbl CO
cneuManbHOM MaTemMaTU4ecKon nutepaTypon.

10. MecTo yye6HOM ancuunnuHbl B cTpykType OMNOI:

YyebHas gucumnnuHa «3nemMeHTbl TEOPUN BbIMETOB» OTHOCUTCHA K 00s13aTerlbHOM 4acTu
Broka 1. OucumnnuHa 6asupyetcs Ha 3HaHUSAX, NOSTyYEHHbIX B paMKax LUKOSIbHOMo Kypca
«MaTtematunka», KypcoB MaTeEMaTUYECKOro aHanmsa Wu norukn. M3ydaetca napannenbHo C
ancumnnuHon «KomnnekcHelr aHanu3». [NpegHasHadeHa ana 6onee rnybokoro OCBOEHUS
OTAENbHbIX pas3fnenoB Teopun QYHKUMA KOMMIIEKCHOTO MEPEMEHHOro, COBEPLUEHCTBOBAHUSA
HaBbIKOB MCMNOJSIb30BAHUA METOA0B KOMMIIEKCHOrO aHanu3a ans peleHns npakTuyeckux 3agau.

MpunobpeTeHHble B peasynbTaTte o00y4yeHUs 3HAHUS, YMEHUA W HaBbIKM ABNAOTCA
OCHOBaHMEM A1151 YCMELLHOro N3y4YeHus Kak ganbHenwmnx 6a3oBbiX KypcoB, — QYHKLUMOHANbHOIo
aHanmsa, ypaBHEHUN B YacCTHbIX MPOU3BOAHbLIX, TaK U CheunanbHbIX, — Hanpuvep, arneMeHThbl
CNeKTpanbHOM Teopuu; nNpPUOOpPETEHHblE 3HaHMs MOryT ObiTb MOME3Hbl B HAy4HO-
nccnegosartenbckon paboTe.

11. MNMnaHupyemble pesynbTaTbl 00y4YeHUA MO AucuMnnuMHe/Moaynio (3HaHUSA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHUpyeMbiMU pe3yrbTaTamMuM OCBOEHUs oGpa3oBaTerfibHOM
nporpamMmbl (KOMNETEHLUUAMU) U MHAUKATOPaMM UX AOCTUXEHUA:

Koa HasBaHwne Koa(bt) NHankaTop(bl) lMnaHupyemble pesynbraTtbl
KOMNeTeHUnn oby4eHuns
OlK-1 | CnocobeH OlK-1.1 | Obnapgaet 6a3oBbiMU 3HaTb:
HaxoauTb, 3HAHUSIMU, NONYYEHHbIMK | - 6A30Bble MOHATUSA
dopmynumpoBaTb B obnactu dyHaAamMeHTanbHON MaTeMaTuKu
n pewaTb MaTemMaTuieckux n (Mnn) | YmeTb:
aKTyarnbHble n €CTECTBEHHbIX HayK. - ucnonb3oBaTtb 6a3oBble
3Ha4YUMBbIE 3HaHUS, NONy4YeHHble B obnacTtu
npobnemsol OrK-1.2 | YmMeeT ncnonb3oBaTb MaTemMaTU4eCKuX n (Mnwm)
dyHOaMeHTanb 6a3oBble 3HaHus, €CTEeCTBEHHbIX HAayK B
HOM MaTemaTuKu nosiy4yeHHble B obnactu npodpeccnoHanbHom
N MEXaHWUKN MaTeMaTUYECKUX U (M) | AEATENbHOCTW.
€CTEeCTBEHHbIX HayK, B Bnagets:
npodyeccroHanbHom - HaBblkaMu BbIGOpa MeToA0B
AeATENbHOCTY. pelleHns 3agad
npodeccnoHarnsHom
[esATenbHOCTU Ha OCHOBE
TEOPETUYECKNX 3HAHUI




12. O6bem AUNCLUMNIINHBI B 3a4YeTHbIX eanHuuax/yac. —
2172
Popma NpOMEXYTOHYHOM aTTecTaLmum - 3a4eT.
13. TpypoemkocTb No Buaam yuyebHon paboTbl
TpyaoeMKOCTb
Bug y4ebHoit paboThl Bcero [o cemecTpam
4 cemecTp
AyanTOpHbIE 3aHATUS 72 72
nekuumn
B TOM yucne: npakTn4eckme 34 34
nabopaTopHbie
CamocTosTenbHasa pabota 38 38
B TOM YuMCIie: KypcoBasi paboTa (MpoekT)
dopma NpomexXyToYHOM aTTecTaumm -
3a4em.
HToro: 72 72

13.1. CopepxaHue AUCUUNIUHbBI

Ne Peanusauus
n/n HaumeHoBaHue pasnena
ONCUUNNNUHBI C
pasgena CogaepxaHue pasgena gucumninHbl MOMOLLbIO
AXCUMNIIHG OHNamnH-Kypca,
QYMK
2. NpakTnyeckue 3aHATUA

2.1 KomnrnekcHble KomnriekcHble Yncna, KoMniekcHasi MiocKoCTb; Moaynb 1 | https://edu.vsu.r
yucna. aprymeHT KOMMJIEKCHOrO Yncna, ctepeorpaduyeckas u/course/view.p
KomnnekcHas npoekuns, cpepa PumaHa, paclumpeHHas KoMniekcHas hp?id=6790,
MIOCKOCTb. MIOCKOCTb, MHOXECTBAa Ha NI1I0CKOCTHU, https://edu.vsu.r
KomnnekcHo3Ha | KomnnekcHo3HauHble pyHKLMM BELLECTBEHHOIO u/course/view.p
YHble PyHKLMN nepemeHHoro. lNoHaTne kpmeon, obnacTu. hp?id=15695
BELL,eCbBEHHOMN
nepemeHHom

2.2 WHTerpan no MHTerpan no KpuBOM OT KOMMMEKCHO3HAYHOWN (PYHKLMK https://edu.vsu.ru/c
KPMBOM OT BeLLEeCTBEHHON nepemeHHoi. Mpumepsbl ourse/view.php?id=
KOMMMEKCHO3HaY 6790,
fon
BeLLeCTBEeHHOM 15695
nepeMeHHON.

2.3 | dyHKUUM ®PyHKUUN KOMMMEKCHOMO NepeMeHHoro; npegen yHkumy; | https://edu.vsu.r
KOMMSIEKCHOIO HenpepbIBHOCTb. u/course/view.p
nepemMeHHoro hp?id=6790,

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

24 KoHdopMHbIe Llenas nuHenHas n opoBHO-NnHenHasa oyHKLUUKN, NX https://edu.vsu.r
oTobpaxeHus cBoKCTBa, 06K BUA OPOBHO-NMHENHOIO OTOBpaXKeHWs u/course/view.p

Kpyra Ha ce6si U BepXHeW NomnynmiockocTy Ha Kpyr;
3KCMOHEHTA 1 orapndMm, CTeNeHb ¢ NPOU3BOSIbHbLIM

hp?id=6790,



https://edu.vsu.ru/course/view.php?id=6790
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https://edu.vsu.ru/course/view.php?id=6790
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nokasaTenem; yHKLmMs XKyKoBcKoro;
TPUroHOMETPUYECKME U runepbonuyeckne yHKLMN.

https://edu.vsu.r
u/course/view.p

hp?id=15695
2.5 OudbdepeHuvpy | dndpdepeHumnpyemocTb 1 rofIoOMOPGHOCTb PYHKLMI
eMoCTb W KOMMIIEKCHOro NepeMeHHoro. Ycnosus Kowwn-Pumana. https://edu.vsu.r
ronomopdHocTs | Mpumepsl. FapMoHyeckune dyHKLMN. u/course/view.p
(byHKLW”‘/] hQ’7|d=6790,
KOMMIMEKCHOro httpS://edU.VSU.r
nepemMeHHoro U/COUfSG/VieW.p
hp?id=15695
2.6 WHTerpan ot MHTerpan no KOMMmeKcHoM NnepeMeHHoN, https://edu.vsu.r
dYyHKUMM MO nepsoobpasHasi, dopmyna HbtoToHa-JlenbHuua; u/courselview.p
KOMMJIEKCHOWN Cnocobbl BblYUCHEHUS. hp?id=6790,
nepemMeHHoWN. https://edu.vsu.r
u/course/view.p
hp?id=15695
2.7 M3onupoBaHHble | Knaccudumkaumnsa n3onmpoBaHHbIX 0CODbIX TOYEK https://edu.vsu.r
0co0Oble TOYKM OAHO3HAYHOro xapakrepa no NoBedeHuo PyHKUUN 1 pagy | u/course/view.p
JlopaHa; nontoc, nopsaoK Nontca; CywecTBeHHO ocobas hp?id=6790,
Touyka, Teopema CoxoLkoro-Beneplurpacca; 6eckoHe4yHO https://edu.vsu.r
yOaneHHas Toyka Kak ocobast. u/courselview.p
hp?id=15695
2.8 Papg IlopaHa. Papg JlopaHa, o6nacTtb ero cxoanmMocTu; pasroXXeHne https://edu.vsu.r
aHanutndeckon dyHkumm B pag JlopaHa, eAMHCTBEHHOCTb | u/course/view.p
pasnoXxeHus. hp?id=6790,
https://edu.vsu.r
u/courselview.p
hp?id=15695
2.9 BblverT. Onpegenexne BblveTa, Teopembl Kown o BelveTax, https://edu.vsu.r
Cnoco0Osbl BbIYMCIIEHNS BbIHYETOB; MPUMEHEHNS BbIYETOB; u/course/view.p
HaxoxaeHuna norapumMmMyecknin Bel4eT, NPUHLUKUN apryMeHTa; Teopema | hp?id=6790,
Pywe u Teopema Nypsuua. https://edu.vsu.r
u/course/view.p
hp?id=15695
2.10 | MNMpumeHeHune MpyMmeHeHne BbIMETOB K CYyMMUPOBAHMIO PAOOB. https://edu.vsu.r
BbI4ETOB K MNpumepsbl. u/course/view.p
CYMMMPOBAHUIO hp?id=6790,
PSA0B. https://edu.vsu.r
u/course/view.p
hp?id=15695
2.11 | lNMpumeHeHne lNpUMeHeHNE BbIHETOB K BbIYMCIIEHWNIO MHTErpasos. https://edu.vsu.r
BblYETOB K Mpumepsb! u/course/view.p
BbIYUCIIEHUIO hp?id=6790,
NHTErpanos. https://edu.vsu.r
u/course/view.p
hp?id=15695
2.12 | Bbluetbl 1 BblueTbl 1 norapngmmuyeckast npomsBogHas. https://edu.vsu.r
norapupmmyec- | NMpumepsl u/course/view.p
kasi hp?id=6790,
npown3BoaHas. https://edu.vsu.r
u/course/view.p
hp?id=15695
2.13 | MNMpumeHeHne PeweHve 3apgau
BblYETOB B

rMapoavHaMuKe.
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13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHsATUIN (4acoB)
Ne HanmeHoBaHue pasgena
MNpaktnyec | Jlabopato CamocTtosTen
n/n ONCUUNNKUHbBI Jlekuumn Bcero
(] pHble bHasa paboTa
1 KomnnekcHble yncna.
KomnnekcHas nnocKocTb.
KoMniekCHO3HauHble OYHKLNK 2 ) 4 6
BeLLeCbBEHHOW NepeMeHHON
2 WHTerpan no Kpueon ot
KOMMIEKCHO3HAYHOM (PYHKLNN 2 - 2 4
BELLEeCTBEHHON NepeMEHHOMN.
3 DYHKLNN KOMMNSIEKCHOTO ) 5 4
nepemMeHHoro
4 KoHdopMHbIe 0TOGpaXxeHus 4 - 4 8
5 OnddepeHumnpyemMocTb n 2 -
roNoMOpPdHOCTb PYHKLINIA 4 6
KOMMIEKCHOro NepeMeHHoro
6 WHTerpan oT yHKuum 4 ) 4 8
KOMMSIEKCHOMY NMEPEMEHHOMY.
7 M3onupoBaHHble 0cobble TOYKK 2 - 2 4
8 Papg JlopaHa. 2 - 2 4
9 BblueT. Cnocobbl HaxoXxaeHus 4 - 4 8
10 | NpUMeHeHNE BLIYETOB K 2 3 2 4
CYMMWPOBAHUIO PAOOB.
11 | NpuMeHeHne BLIYETOB K 4 ) 4 8
BbIYMCITEHNIO MHTErpasnos.
12 | BblyeTbl 1 norapudpmmnyeckas 2 . 2 4
npon3sogHad
13 | NpumeHeHne BLIYETOB B
rMapoavHaMuKe. 2 2 4
WNToro 34 - 38 72

14. MeToan4yeckue ykaszaHmsa Ans ody4yaroWmMxXca no 0CBOEHUIO AUCLUMNSIUHDI

B npouecce npenogaBaHus OUCUUNIMHBI UCMOMb3YOTCA Takne Buabl y4ebHon paboThl,
KaKk npakTu4eckne 3aHAaTUSS W camocTosaTenbHOW paboTbl obydawwwmxcda. [lposeaeHue
NPaKTUYECKNX 3aHATUI HanpaBneHo Ha YMEHNe peLleHus NpakTuyecknx 3agad. [lnsa ycnewHoro
N KayeCTBEHHOro0 OCBOEHUSA OUCUMNNUHbI  Heobxoguma nraHoMepHasi, MoBCeAHEeBHasi
camocTosATenbHas paboTa.

Mpn n3yyeHnn Kypca «3nemMeHTbl TeOpUM BbIMETOB» OOy4valoWMMCa A5 NOHUMaHUA ”
KauyeCTBEHHOrO yCBOEHUSA y4yebHoro mMaTepuana pekoMeHayeTca crnepyowas
nocrnegoBaTenbHOCTb AENCTBUMN.

Mpn NogroToBke K MPakTUYECKMM 3aHATUSM criegyeT NOBTOPUTb OCHOBHbIE MOHATUA MO
Temam, paccMoTpeTb NpumMepsbl. Peluada 3agaym, npeaBapuTtenbHO NOHATb KAKOW TEOpEeTUYECKUI
Martepuarn Hy>HO UCMonb30BaTb. HameTuTb nnaH peLueHns, nonpoboBaTh Ha ero OCHOBE PELUNTb
npakTn4eckne 3agauun.

Ha npakTnyeckom 3aHATUM KaXObl ero y4aCTHUK OOSMKEH ObiTb rOTOBbLIM K OTBETaM Ha
BCE TeopeTuyeckne BonpocChbl paccmaTpmBaemon Tembl. Ha nocnegHem npakTM4eckoM 3aHATUM



NpoBOANTCHA UTOroBasi KOHTPONbHasi paboTa Mo pesynbTaTtaM, KOTOPOM BbICTaBMSIETCA 3a4eT

(He3auer).

1. C uenblo yAICHEHUSI TEOPETUYECKUX NOSTOXKEHUN, pa3peLleHnst COPHbIX CUTYaLUun
cnefyet 3agjaBaTbh npenogasaTento YTOYHSALWME BOMPOCHI.

2. Pabota C OCHOBHOW W [OMOMHUTESNILHOW NUTEpPATypon MO AUCUMMANHE B
61bnmnoTteke unm B cuctemMe «ANEKTPOHHbIV YHUBEPCUTETY.

3. PekomeHayeTca 03HAaKOMUTLCS C HacTosiwen Paboyen nporpaMmMon ANCUMMNINHBDI.

Mpy NOAroToBKE K MPAKTUYECKUM 3aHATUSAM, OOyqaloMMCs BaXHO MOMHUTb, YTO WX
3afjiaya, OoTBeYyas Ha OCHOBHble BOMPOCHI MNriaHa 3aHATUA W OOMNOSMHUTESNbHbIE BOMPOCHI
npenogasatens, nokasaTb CBOM 3HAHUS M KPYro3op, yMEHWe JOrMyeckn nocTpouTb OTBET,
BNageHne matemMaTmyeckmm annapaTtoM U UHble KOMMYHUKaTUBHbIE HAaBbIKW, YMEeHNe oTcTamBaTb
CBOIO NPO@eCCHMOHarbHYIO NO3NLNIO.

OcBoeHve aucuunnuHbl  npegnoraraeT He TONbKo obs3aTernbHOEe noceleHue
ayAUTOPHbIX 3aHATUN U aKTUBHYO paboTy Ha HUX, HO N PErYNAPHYIO CAMOCTOATENbHYIO Yy4eOHYyIo
AEeATeNnbHOCTb B TEYEeHUM  ceMecTpa:  U3ydeHue, pPeKoMeHOyemMon  nuTepaTypbl,
CaMOCTOATENIbHOE OCBOEHME MOHATUMHOrO annapata, NOArOTOBKY K MPaKTUYECKUM 3aHATUAM,
BbINOSTHEHNE UHOUBUAYANbHbIX 3a4aHUIN, NOATOTOBKY K 3a4eTy.

Bce BbINONHAeMble CTyAeHTaMuM CaMOCTOSATENbHO 3afaHus nognexaT nocnegyrolen
npoBepke npenogasatenem. [ns ycnewHon camocTOATENbHOW paboTbl HEOOXOAUM TECHbLIN
KOHTaKT C npenogasarteneM. PesynbtaTbl TEKYLUMX aTTeCTaUMA y4nTLIBAOTCA npenogasarenemM
npv NpoBeAeHNN NPOMEXYTOYHOW aTTecTauum.

YcnewHoe ocBoeHWe Kypca npegnosiaraeT akTMBHOE, TBOPYECKOe y4yacTue CTyAeHTa
nyTeM nyaHOMepPHOW, NOBCEAHEBHOW paboThl.

15. lMepeyeHb OCHOBHOM W [AONONHUTENLHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heo6XoAUMbIX AN OCBOEHUA AUCLMMNIIUHDI
a) ocCHOBHas nuTeparypa:

Ne n/n | ICTOYHWMK

1 JlaspeHmbes M.A. MemoObi meopuu ¢hyHKUUL KOMIIIEKCHO20 repeMeHHO20/
M.A.Jlagpenmbes, 6.B.lLlabam - M: Hayka, 2002. - 736 c.

2 CeewHukoes A.l". Teopusi hyHKUUU KOMIIEKCHO20 NEPEeMEeHHO20 /
A.l.CeewHukos, A.H.TuxoHos - M.: Hayka, 2001. - 320 c.

3 Bonkosbickuti J1.U. C6opHuk 3aday rno meopuu QyHKUUL KOMIT/IEKCHO20 NePEMEHHO20!

Yueb. nocobue dnss cmyad.ey306/

J1.U. Bonkossbickud, I".J1.[lyHu, N.I". ApamaHosuy. - 4-e usd., nepepab. - M.: dusmamnum,
2002. - 312c.

4 lpusanos N.U. BeedeHue e meopuro hyHKUUL KOMITIIEKCHO20 rnepemeHHo20 //N30-80
«JlaHb»: O6C. — URL: https://e.lanbook.com/book/322#book name

0) AgononHuTenbHas nuTeparypa:

Ne n/n M CTOYHNMK

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

6
Eezpagpoe M.A. AHaniumuyeckue ¢pyHKkuuu/ M.A.Eezpacpos. - M.: Hayka, 1965. - 424 c.

7 CbopHuk 3aday no meopuu aHarumuyYeckux oyHkyud /

M.A.Eeepaghos, K.A.BexaHos, HO.B.Cudopos u 0p.; 10d ped. M.A.Eezpaghosa - M.:
Hayka, 1972. - 286 c.

8 Hanko [.E. Bbicwas Mamemamuka 8 yripaxHeHusix u 3adadax. /

l.E.[JaHko, A.l.[Tonos, T.A.KoxesHukosa.- M.: Bbicwas wkona, 1997. - 4.2. - 416 c.

B) 6a3bl AaHHbIX, UTHPOPMALMOHHO-CNPABOYHbIE U MOUCKOBbLIE CUCTEMbI:

Ne n/n | AcTOuHMK

9 lpusanos U.UN. BeedeHue 8 meoputo byHKUUU KOMIMIEKCHO20 repemeHHo20 //M30-80
«JlaHb»: O6C. — URL: https://e.lanbook.com/book/322#book_name




10 http://www.math.vsu.ru — ogbuyuasbHbil calim Mamemamu4eckoz2o akyrnsmema BI'Y
11 http://www.math.msu.ru — ogpuyuarsHsil catim mexmama MY
12 e.lanbook.com

16. NMepeyeHb y4eObHO-MeTOANYECKOrO 0b6ecnevyeHns ANs CaMOCTOATEeNIbHOW paboTbl
Kypc ancumnnmHbl NOCTPOEH Taknm o6pasom, 4Tobbl NO3BONUTL CTYAEHTaM MakCMasibHO

NposiBUTb CMOCOBHOCTb K camocToATernbHoM paboTte. CTyaeHT MOXEeT [OMOSHUTb CrMCOK

NCMONb30BaHHON nuTepaTypbl MHbBIMW  UCTOYHUKAMW, He npeacTaBfieHHbIMU B CMUCKe

peKkoMeHOOBaHHON  nuTepaTypbl, W B  JanbHEWWEM  UCNOoNb3oBaTb  COOCTBEHHbIE

noaroToBfeHHbIEe y4ebHble MaTepmnanbl NP HANMCaHMKM KYPCOBbIX U AMNIIOMHbIX pabor.

Ne n/n McTOYHMK

Bornikosbickuti J1.U. C6opHuk 3aday no meopuu oyHKUUL KOMIIIIEKCHO20 MEPEMEHHO20:

Yyeb. nocobue dnss cmyd.ey3oe/

J1.U. Bonkoesickud, I J1./lyHU, N.I. ApamaHosuu. - 4-e u30., nepepab. - M.:

Quamamnum, 2002. - 312 c.

17. OOpa3oBaTesfibHble TEXHOSMIOMMU, MUCMNOfib3yeMble NpU peanusauum Yy4yebHOM
AUCLUUNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
anekTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpn peanusauun  OUCUMNIMHBLL  UCMNONB3YKOTCA  cnegywwme obpasoBaTterbHble
TEXHOSIOMMMK: JIorMyeckoe MNoCTpoeHue OUCUUMNIIUHBI, YCTaHOBMIEHNE MeEXNpPeaMETHbIX CBA3EWN,
ob0o3Ha4yeHne TeopeTUYecKoro W MpPakTU4YEeCKOro KOMMOHEHTOB B YyyebHOM MaTtepuane,
BKINIOYEHNE 3NEMEHTOB ANCTaHUMOHHbBIX 00pa3oBaTenbHbIX TEXHOMNOMNA.

NanoxeHne y4yebHOro maTepmana OCHOBAHO Ha  MNPUHUWNE  CUCTEMHOCTW,
NPeeMCTBEHHOCTM W MNocnefoBaTeNbHOCTU UM HanpaBfleHO Ha pas3BUTUE MHTENSeKTyanbHbIX
YMEHUW, npodpeccunoHarbHbiX  KOMMNeTeHUunn, ¢OopMMpoBaHME  TBOPYECKOM  JINYHOCTU
BbICOKOKBaNMMuUUMpoBaHHOro creumanncTa, crnocobHoro kK camopasBuTunio, camoobpasoBaHuio,
WHHOBALMOHHOW AeATerNbHOCTU.

AucumnnuHa  MOXeT  peanu3oBbiBaTbCd € NPUMEHEHWEM  ANCTaHUMOHHBLIX
obpasoBaTenbHbIX TEXHONOMMIA, HAaNpumep, Ha nnatopMme «ONEKTPOHHbLIN yHuBepcutet BIY»
(https://edu.vsu.ru/course/view.php?id=6790, https://edu.vsu.ru/course/view.php?id=15695 ).

18. MaTtepnanbHoO-TeXHU4YECKoe obecneyeHme AUCLUNIIUHDI:

Ana npoBeAeHNs JNEKUMOHHbIX W MPaKTUYECKUX 3aHATUA Uucnonb3yeTcs y4dyebHas
ayaumTopus: cneumMannanpoBaHHas mebens.

[na camocTtosTenbHon paboTbl 00y4YalOLWMXCA — KOMMbIOTEPHLINM KNacC, OCHALEHHbIN
OPrTEXHUKOWN, HeobXoaMMbIM MPOrpaMMHbIM  OBGecneyYeHneMm, SMNEKTPOHHbIMU  Y4EeOHbIMM
nocobunsamu, 3akoHoaaTeNbHO-NPaBOBOW HOPMATUBHOW NMOUCKOBOW CUCTEMOWN , UMEIOLLNI BbIXOA
B rnobanbHyto ceTb:

Ubuntu (6ecnnaTtHoe n/mnn csoboaHoe Mo, NNLEH3NS:
https://ubuntu.com/download/desktop ); Visual Studio Community (6ecnnaTtHoe n/vunu ceobogHoe
MO, nuueHsna https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU Lesser
General Public License (LGPL), 6ecnnatHoe wu/vnn cBobogHoe [10, nuvueHs3us:
https://ru.libreoffice.org/about-us/license/ ); Lazarus (GNU Lesser General Public License
(LGPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsns: https://www.lazarus-ide.org/index.php );
Free Pascal (GNU General Public License (GPL), 6ecnnaTtHoe n/vunn ceobogHoe MO, nuueHsuns:
https://www.freepascal.org/faq.html ); Python 2/3 (Python Software Foundation License (PSFL),
6ecnnatHoe n/mnun ceoboaHoe MO, nuueHsus: https://docs.python.org/3/license.html ); 46 Gimp
(GNU General Public License (GPL), ©ecnnatHoe w/unn cBobogHoe [10, nuvueHsus:
https://www.gimp.org/about/ ); Inkscape (GNU General Public License (GPL), 6ecnnaTtHoe n/unmn


http://www.math.vsu.ru/
http://www.math.msu.ru/
https://edu.vsu.ru/course/view.php?id=6790
https://edu.vsu.ru/course/view.php?id=15695

ceobogHoe [10O, nuueHsma: https://inkscape.org/about/license/ ); MiKTeX (Free Software
Foundation (FSF), 6ecnnatHoe n/vunn ceoboaHoe 10O, nuueH3us: https://miktex.org/copying );
TeXstudio (GNU General Public License (GPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsns:
https://texstudio.org/ ); Maxima (GNU General Public License (GPL), 6ecnnatHoe wu/unu
ceobogHoe MO, nuueHsus: http://maxima.sourceforge.net/faq.html ); Denwer (6ecnnatHoe n/mnm
csobogHoe [10, nuueHsusa: http://www.denwer.ru/fag/other.html ); 1C: [peanpuatne 8
(6ecnnatHoe n/vnn cBobogHoe Mno, NUUEH3Ns:
https://v8.1c.ru/predpriyatie/questions_licence.htm ); Foxit Reader (6ecnnatHoe w/unu
ceobogHoe T[10, nuueHsms https://www.foxitsoftware.com/pdfreader/eula.html ); Deductor
Academic (Academic Free License, ©6ecnnatHoe w/vunn cBobogHoe [10, nuueHsus:
https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe n/vnn cesobogHoe MO, nuueHsns:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL),
6ecnnatHoe n/unu ceobogHoe MO, nuueHsns: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe w/unun cBobogHoe [10O, nuueHsus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe w/unn csobogHoe [10,
nnuensus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), BbecnnaTtHoe n/nnu ceBobogHoe Mno, NNUEeH3uns:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnatHoe
nvnn ceobogHoe [0, nuueHsusa: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL
(6ecnnatHoe w/vnn cesobogHoe [0, nuueHsusa: https://www.postgresqgl.org/about/licence/ );
GeoGebra (becnnatHoe u/unu ceoboaHoe MO, nuueHsns: https://www.geogebra.org/license ); R
(6ecnnatHoe u/unn ceoboaHoe MO, nuueHsns: https://www.r-project.org/Licenses/ ); Wing-101
(6ecnnatHoe u/unu cesobogHoe MO, nuueHsns: https://wingware.com/license/wing101 ); Loginom
Community Edition (6ecnnatHoe n/vnn cBobogHoe Mno, NUUEH3NS:
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe n/unn ceobogHoe MO, nuueH3us:
https://downloads.mysqgl.com/docs/licenses/)

19. OueHo4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOMN aTTecTauun:

MopaaoK OLEHKN 0CBOeHMS oBydatowmnmmcsa y4ebHoro matepuana onpegenseTcs
coaepaHMeM crieayoLmx pa3aenos AUCLUUNIUHBIL:

WHankaTop(bl)
Ne HanmeHoBaHue pasgena KomneTe [OCTUXEHNS OueHouHbIe CpeacTea
n/n AancumninHel (Moayns) HUMA(n) KOMAETEHLM
KomnnekcHble ynucna. -
KomnnekcHasa nnockocTb. OrliK-1.1 YCTHbIA OnpoC.
L KoMrnekcHo3HauyHble yHKUUK OFK-1. OrlnK-1.2. MpakTudeckoe sapanme.
BeLeCbBEHHON NepeMEHHOMN
WHTerpan no kpmeon ot YCTHbIN onpoc.
5 KOMMJTEKCHO3HAYHON PYyHKLMUK OnK-1 OrlK-1.1, MpakTnyeckoe 3agaHue.
" | BELLLECTBEHHOW NEPEMEHHON. ' OrlK-1.2.
®PYHKUUN KOMMMEKCHOro OMK-1.1 YCTHbIN onpoc.
3. | NepemeHHoro OrlK-1. OI‘IK-1.2’ MpakTnyeckoe 3agaHue.
KoHdopMHLIE 0TOGpaXkeHus OMK-1.1 YCTHbIN onpoc.
4, OlK-1. OI'IK-1.2’ MpakTnyeckoe 3agaHue.
OuddepeHuupyemocTs n OMK-1.1 YCTHbIN onpoc.
5. | ronoMopdHOCTb GOYHKLMI OrK-1. OI'IK-1.2’ MpakTnyeckoe 3agaHue.
KOMMNEKCHOro NnepeMeHHoro o




Uugukatop(bl)

Ne HanmeHoBaHue pasgena KomnieTte [OCTVKERVS] OLeHouHbIe CPeacTBa

n/n ANCUNNANHBI (MOAayns) HUmsI (1) KOMMETEHLMN
MHTerpan oT oyHKUMM No OMK-1.1 YCTHbIN onpoc.

6. | KOMMNNEKCHON NepeMeHHOMN. OTlK-1. OI'IK—1.2’ lNpakTnyeckoe 3agaHue.
N3onnpoBaHHblie 0CObbIE TOUKK OMK-1.1 YCTHbIN onpoc.

7. Ol1K-1. OI'IK—1.2’ lNpakTnyeckoe 3agaHue.
Pag JlopaHa. YCTHbIN onpoc.

8. OMK-1. 8251; lMpakTuyeckoe 3apaHue.
BbiveT. CnocobObl HaxoxaeHus OnK-1.1 YCTHbIN onpoc.

9. Ol1K-1. OI'IK—1.2’ lNpakTnyeckoe 3agaHue.
MprMeHeHne BbIMETOB K OMK-1.1 YCTHbIN onpoc.

10. | cymMmmMmunpoBaHuio pALos. OrK-1. OI'IK-1.2’ lMpakTnyeckoe 3agaHve
MprMeHeHne BbIMETOB K ONK-1.1 YCTHbIN onpoc.

11. | BbIYMCIIEHWNIO UHTErpanos. OrK-1. OI'IK-1.2’ lMpakTnyeckoe 3agaHue.
BblueTbl 1 norapudmMuyeckas YCTHbIN onpoc.
npomn3sBoaHada - i

12. p OMK-1. 8251% MNpakTnyeckoe 3agaHne
MpyMeHeHWe BbIYETOB B OnK-1.1 YCTHbIN onpoc.

13. | 'MApoAnHamuke. OrK-1. OI'IK:1.2’ lMpakTnyeckoe 3agaHue.

[MpomexyToyHasa aTTectauus KoHTpornbHas paboTa
dopma KOHTpONS — 3a4eT

20 TwnoBbleé OLEHOYHbLIE cCcpeAcTBa UM MeToOAMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OUeHUBaHUsA

20.1 TeKyLWMN KOHTPOSIb yCNEeBaeMoCTH

OueHka 3HaHWW, YMEHWW, HaBbIKOB, XapakTepuaywlwasa aTtanbl POpPMUPOBAHUSA
KOMMeTeHUMN B paMKax U3yv4eHUs OUCLMMINHBLI OCYLLIECTBIISETCHA B XO4e TeKyLLlero KOHTpons B
doopMe YCTHOro onpoca 1 NPOBEPKM BbINOSTHEHNS PELLEHNIA NPAKTUYECKNX 3a4aHNi.

KoHTponb ycrneBaemMocTV MO OUCUUMMNHE OCYLLECTBMASIETCH C MOMOLLbIO CneayoLwmx
OLIeHOYHbIX CPeCTB:
MpuMmepHbIN NepeyYeHb BONPOCOB K NPaKTUYECKUM 3aHATUAM
PaclumpeHHasa komnnekcHas nnockocTb. Ctepeorpaduyeckasa npoekuuns. Cpepa PrumaHa.
JInHenHasa PyHKUMA KOMMNEKCHOIo NepeMeHHoro.

dyHkumna f(z) = % OGpa3 OKPYXKHOCTU |z —zg| = R Npn 0TOGPAKEHUM STOM (YHKLIMEN.

A W dE

[pobHo-nnHenHasa dyHkumnsa. CTpyKkTypa oToGpaxeHus, 3agaBaeMoro ApoOHO-NUHENHON
dyHKUMEN.

5. MNokasaTenbHas @YHKUMA KOMMEKCHOrO MNepeMEHHOro.
OnpepeneHne n npocTenne CBONCTBa.
TpuroHomeTpudeckme  (OYHKUMU  KOMMSIEKCHOro
npocTenLme CBOMNCTBA.

KomnnekcHbin - niorapudm.

o

nepemMeHHoro. OI'Ipe,D,eﬂeHI/IFI n



7. N'mnepbonnyeckne yHKLUMM KOMMNIEKCHOro nepemeHHoro. OnpegeneHna n npocrenume
CBOWUCTBA.

8. OtobpaxeHne NNoCcKOCTN NOCPEACTBOM PYHKUUN €7 .

9. OuddepeHumpyeMocTb PYHKUMA B CMbICIIe KOMMIIEKCHOro aHanusa. [lpousBogHas wm
anddepeHuman.

10. Teopema Kown-PumaHa.

11.MapMmoHun4veckne dpyHkumMn. ConpsikKeHHble rapMOHUYECKNE (PYHKLMUMN.

12.VIHTerpan OoT KOMMNSIEKCHO3HAYHOM (PYHKUUN AENCTBUTENBHOM NEePEMEHHOMN.

13.OnpegeneHne n npocTenwne CBOMCTBa MHTErpana ot oyHKLUN KOMMAIEKCHOM NepeMEHHOMN
no KpuBoOW.

14. Teopema Kowmwm-l'ypca.

15. Teopema Kowwm-N'ypca gnst MHOrocesisHon obnacrtu.

16.He3aBucMMoCTb MHTErpana oT Buaa nyTn MHTErpupoBaHus.

17.lMepBoobpasHasa pyHkums. Popmyna HetoToHa-JlenbHuua.

18.HTerpanbHble oopMyrnbl Kowwm ans nponsBogHbIX ronoMopdHon dyHkumm. Cneacreme o
BeckoHeuvHon anddepeHUnpyeMOCT roNIoOMOPHON PYHKLMN.

19. ®opmyna Teunnopa.

20.Hynb yHKUMK, KpaTHOCTb HyN4. MNpeacraBneHne ronoMopgHOn PyHKLUMM B OKPECTHOCTH
Hyns.

21.TocnenoBatenbHOCTU rOIOMOPGHBLIX (PYHKLNA.

22.Paabl ronomMopHbIX dyHKUMIA. [NouneHHoe anddepeHumpoBaHne n MHTErpupoBaHme.

23.CTteneHHble psabl. Teopema Abend. dopmyrbl Ans KO3 PULNEHTOB.

24.CBONCTBO Kpyra cXxoguMocTu cteneHHoro psaga. Popmyna Kowmn-Agamapa.

25. PasnoxeHne ronoMopgHon dyHKumMmM B psg Tennopa.

26.Pag JlopaHa. dopmynbl 4nst KO3 OUUMEHTOB.

27.PasnoxeHne oyHKUUI, rofloMopHbIX B KOnbLe, B pag JlopaHa.

28.0cobble Toukn. Bnabl ocobbix TO4eEkK.

29.BblveT doyHKUMM B ToUke. Teopema Kowmn o BblyeTax.

30. dopmyna JlopaHa.

31.BbluncneHne BblveTa B nontoce. HacTHble crnyyau.

32.'onomMopdHOCTb N 0COBEHHOCTM HA DECKOHEYHOCTMW.

33.PasnoxeHue B psag JlopaHa B OKPECTHOCTM M30NMPOBAHHON 0COBON TOYKN.

34.BblyeT yHKUMKN Ha BeckoHevHOoCTU. Teopema Kowun o nofiHOM CymMMe BblHETOB.

o0
35.TMpocTenwmne Tmnbl HECOBCTBEHHbIX MHTErpanoB. VIHTerpanel BMaa jR(x)dx.

- 00

o0
36.MHTerpansl BMaa If(x)eixdx.
— 0
37.Jlorapudpmnyeckasa pyHkumns. Touvka norapudmMmyecKkoro BETBIEHUS.
38.CteneHHas (pyHKUMS C NPOU3BOSbHLIM NOKasaTenem creneHu. Toyka anrebpanyeckoro
BETBNEHUS.
39. Jlorapudpmnyeckasa nponssogHas n ee CBOMCTBaA

MpuMepHbIN NepeyYeHb NPaKTUYECKUX 3a4aHuUN
1. HaitTu  obpas obnacth D npu  oTobpaxeHun  dyHkumen  w=f(z):
D={z:|z|>%,Rez>0}; w=12,
2. Hantu obpaz  obnactu D npu oTobpaxeHun  PyHKUMen w= f (z):

4

D= {z:|z|:2; E<argz<£}; w=2",
8 4



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

MoxeT nu pyHkums 6biTb anddepeHumMpyemMon B TOYKE Zo U He BbiTb roiloMopcHOM B
aTon Touke? MoxeT nn pyHKUmMs, ronomopdgHasa B 06nacTtu, 6biTb CymMMom ABYX OYHKLNA,
He roffloMopdHbIX B 3TON obnactn?

BbIACHUTb, Kakas YaCcTb KOMMIIEKCHOW NITIOCKOCTU pacTArMBaeTCs, a Kakas CxMmaeTcs npu

oTobOpaxeHun wW==e?2,

BbISICHUTB, Kakasa YacTb KOMMIEKCHOW NNOCKOCTU PacTArMBaeTCs, a kakas CknmaeTcs npu
oTobpaxeHun W=Inz.

[Ons pyHkummn f (z) =sin Z ykasaTb TOYKM, B KOTOPbIX CyLLecTBYeT npousBoaHas f'(z), u
HanUTN 3Ty NPOUN3BOLHYIO.

Bbiuucnntb th (In 3+%‘J.

Bbluncnntb ctg (% —iln 2].

1
1
Bblumncnnte nHTerpan j —dt.
o l+it
Lot
Bbluncnute nHTErpan j ﬁ dt.
—1

0
Bbluncnute nHterpan j Ze’dz, roe Y — OTpPesoK NpsIMON OT TOYKM zy=1 [o TOYKM
Y

Z,=1.

BbluncnuTb MHTErpan f c0sZdz, roe Y — OTPE30K NPAMOWA OT TOYKM Zy=T [0 TOYKM
Y
T

BbluncnnUTb MHTErpan j 7%coszdz, rne ¥ - OTPE30K NPAMOWA OT TOUKM Z, =i [0 TOUKN
Y

z,=1.

Haiit Hynu coyHkumm  f (z) =1+ cosz 1 onpefenuTb UX KPaTHOCTY.

8

HanTtu KpaTHOCTb HYyNA Zo=0 An4a PyHKUUK f(z) = %

Z-sinz
Myctb [ﬁf (z)dz=0. Cnepyet nu u3 atoro, yto f(z) — aHanuTMyeckas yHKUMSA

Y
BHYTPW 3aMKHYTOMN KpUBOW vy ?

sinz
Bblumcnutb MHTEerpan Uj o dZ
|Z+i|=]_ (Z+|)
o8}

- -\n _n
HaiiTn pagnyc cxoaMMocTy CTeneHHoro paga >, (1+ |) z .
n=0

1-i

0 n
. z
HaiiTn pagunyc cxoauMocTu CTENEHHOTO psiga | [—j :
n=0

PyHkumio f (z) = Pa3noXnTb MO CTENeHsIM pasHocTn Z—3.

3-2z2



Z2

21.®yHkumio  f (z) = m

pasnoXuTb B psf Mo CTeneHsM Z U Hautu obnacTb
CXOOMMOCTM MONyYeHHOoro psaa.
22.MoxeT nu pasnoxeHne HeKoTopon yHKLMKM B psf JlopaHa no cTeneHAM pa3HoOCTU Z—Z,
cogepxartb:
a) KOHEeYHOEe YMCno criaraemMblX C OTpyLaTeNbHbLIMU CTEMEHAMMU 3TOW Pa3HOCTU;
6) KOHEYHOE YMCNOo crnaraeMblX C NONOXUTESbHBIMU CTENEHAMWN 3TON Pa3HOCTY;
B) 6eckoHe4YHOe YNCNo crnaraemMbix C OTpuLaTenbHbIMU CTENEHAMN 3TOW Pa3HOCTY;
r) 6eckoHeYHOEe YNCO craraemMbliX C NONOXUTESNbHBIMU CTENEHAMW 3TOMN Pa3HOCTU?
23. BbIUUCIUTB, UCNI0JIB3YS TIOHATHE BbIYeTa U JIorapupMUIeCcKOr MPOU3BOLHOM:

zdz
m; ctgzdz

z|=2 _r
2] =

24. Hantun Konn4ecTBO XWMOKOCTW, NpoTekawwee B eguHuLy BpeMeHu 4vepe3 OOKOBYHO
NOBEPXHOCTb KPYroBoro uunuHapa ¢ egUHUYHOW BbICOTOMW, €CIIU CeYEHMEM LMnNuHapa ABnaeTcs
Kpyr ¢ UeHTpoM z = 0 U paguMycoM r = 2, a TedyeHne NopoXaaeTca UCTOYHUKOM MOLLHOCTU m,
PacnosioXXeHHbIM B TOYKE Z = 1 M TOYEYHbIM BUXPEM C MHTEHCUBHOCTBIO Y, PAcCrofoXeHHbIM B
Touke z = 0.

25. Hantn konn4ecTBO XMOKOCTW, NpoTekawllee B eauHuLy BpemMeHu 4epe3 OOoKoBYHO
NOBEPXHOCTb KPYroBoro UuunuHapa ¢ egUMHUYHOW BbICOTOMW, €CIU CeYEHMEM LMnNuHapa aBnaeTcs
Kpyr ¢ UeHTpoM z = 0 U paguMycoMm r = 2, a TedeHne NopoXAaeTCa UCTOYHUKOM MOLLHOCTU m,
pPacnosioXXeHHbIM B TOYKe z = 0 U TOYEYHbIM BUXPEM C MHTEHCUBHOCTLIO Y, PACMONOXEHHbIM B
Touke z = 1.

OnuncaHne TeXHONOrMmM NpoBeAeHUs

TekylWwun KOHTpOMnb npenctaBnseTr cobon npoBepKy YcBoeHust y4ebHoro matepuana
NPaKTUYECKOro Xapakrepa, perynsipHO OCyLLECTBNSAEMYIO Ha 3aHATUSIX.

TekylWwnn KOHTPOSb MNpefHasHayeH Ans NPOBEPKM XoOa U KayvecTBa (POPMMPOBAHUSA
KOMMeTEHUMN, CTUMynMpoBaHna y4ebHonm paboTbl ObyvarLmxcs W COBEpPLUEHCTBOBAHUSA
METOAMKN OCBOEHMS HOBbIX 3HaHMW. OH obecneunBaeTca npoBeAEeHMEM OMNPOCOB MO
TeopeTn4ecKkoMy MaTtepumany, BbINOSTHEHNEM NPAKTUYECKMX 3a0aHUMN.

Mpn Tekywem KOHTpone YpOBEHb OCBOEHUA Y4ebHOW OUCUMMAMHBI W CTEMNEHb
ChOpMMPOBAHHOCTN KOMMNETEHUMM ONPEeaenstoTCss OLEHKAMW «3a4TEHO» U  «HE3auTEHO».
CucrtemaTMyHOCTb, OO BEKTMBHOCTb, apryMEHTUPOBAHHOCTb — MMaBHble MPUHLNMbLI, HA KOTOPbIX
OCHOBaHbl KOHTPOJSb U OLEHKa 3HaHUI 0By4atoLLNXCS.

TpeboBaHus K BbINOSTHEHUIO 3a4aHUI (LUKanbl U KpUTEPUN OLIEHNBAHWUS)
Mpu npoBegeHNN TEKYLLIEro KOHTPOSIS yCneBaeMoCTN UCNOSMb3YTCA creayloLwme
nokasarenu:
1) 3HaHWEe OCHOBHbIX NMOHATUI K ONpeaeneHun;

2) yMeHue ucnosib3oBaTb CTaHAApPTHbIE METOAbI ANA peLleHns TUMNOBbIX 3a4ay;
3) onTuMarbHOCTb X04a peLleHus;
4) noruka n3noXeHus, pacCyxaeHun;

5) NpaBWNbHOCTL BLINOSIHEHUS PacYeToB;
6) CaMOCTOATENBbHOCTb BbIBOJOB.

Kputepuu oueHKn KoMneTeHUUN (pe3yribTaToB 00y4YeHUs1) Npu TeKyLluen
aTTecTtauum:



3a4yTeHo: BbINOMHEHME NMPAKTUYECKMX 3a4aHUA U OTBETHI B XO4€ ONpoca COOTBETCTBYHOT
nepeyncrieHHbIM nokasaTtensim, obydarolmincs AaeT OTBeTbl Ha AOMOSNHWUTENbHbIE BOMPOCHI,
MOXeT OblTb He COBCEM MOSHble. [eMOHCTpMpyeT yMeHue pellaTtb 3afavv, BO3MOXHO C
HEKOTOPbIMM OLLMGKaMMU.

He3auteHo: B xode onpoca oTBeTbl 0Oy4aloLerocss He COOTBETCTBYIOT HW OLHOMY W3
nepeyncrieHHbIx nokasaTtenen. OO6yyalWMAcs AeMOHCTpUpyeT dparMeHTapHble 3HaHUS W
YMEHUSI NN NX OTCYTCTBME.

20.2 NMpomexyToyHaa aTrectauus

lMpomexyToyHaa aTTecTauma npoBoauTCca B cooTBeTcTBUMM C [lonoxeHnem o
NPOMEXYTOYHOW aTTecTaumMmM obyyalwWwmxcs no nporpaMmam  BbiCLLErO  0Opa3oBaHuS.
MpeaHasHayeHa ons onpeaeneHnst ypoBHS OCBOEHUSI BCero obbema y4yebHON ANCUMNANHBI U
nposoauTcAa B popme 3ayeta.

MpomexyToyHas aTTectaumsi Mo AUCUMNIMHE OCYLLECTBIISIETCS C NOMOLLbIO CReayoLwmnx
OLEHOYHbIX CPEeACTB:

NMpumepHoe coaepxaHne 3afaHUN UTOrOBOW KOHTPOSTbLHOWN paboThl
1. Hantu obpas obnactn D npu otobpaxeHun pyHkunen w= f (z) :

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

2. Haiitn obpas obnactu D npu otobpaxeHun dyHkumein w= f (z): D = {z: O<Rez <%};

w=ctgz.

3. BbluucnuTb UHTErpan j (1+ |- 27)d2 , Tae Y — nuHus, coeamHsiowan Toukn Z; =0 u
Y
Z,=1+21,
a) OTpPe30kK NPSIMON ;
0) gyra napabonsl;
B) IoMaHaa 2123z, ,rae  Z3=l.

Moyemy nony4arTcs pasHble OTBEThI?
4. BblMMCIUTbL MHTErpan j Imzdz, roe 7v:
Y

a) oTpesok npamoit oT Toukn ;=0 pno Toukm Z,=1+2i;

6) ayra napa6onbl y = 2%2 OT TOYKM 2,=0 poToukn Z, =1+2i. Moyemy

nony4yarTcs pasHble OTBETbI?
5. CyulecTByeT v yHKUUS, aHanMTU4eckas B Todke Z =0 1 NpUHMMaloLLas B TOYKax

Z :% (n =1, 2, ) 3HaYeHus:
gL 11111 11
21 2’ 4’ 4l 6’ 6’ 12kl 2kl 1
9l 23456 0
2 3 4 5 6 7 n+1

i 1 y
6. PyHkumsa SIn 1—, Vmeer GecKOHEeYHy0 NocneaoBaTenbHOCTb HYNen, CXOAsLLYCS K

Touke 1, HO TeEM He MeHee 3Ta C*)yHKLI,I/IFI OTNMYHA OT MOCTOAHHOW. He
NPOTUBOPEHUT JIN I3TO TEeopeMe €ONHCTBEHHOCTN?



2i + o

zsin zt
7. Bblumcnutb nHTErpan j Z—dz, t > 0.
Ji—oo Z +1
i+oo
z cos zt
8. Bbluucnutb nHTerpan j —dz, t>0.
i (z+1)

OnucaHne TexHonormm npoBeaeHus

lMpomexyTodHass aTTecTauus NO AUCUMNMHE npecnedyeT uUenb oueHuTb paboTty
obyyalolmnxcss 3a Kypc, MNOJyYeHHble oby4valwmMncs 3HaHusl, YMEHUss U YPOBEHb
NPUOBPETEHHbIX  KOMMETEHUMA, WX MPOYHOCTb, pasBUTUE TBOPYECKOTO  MbILLNEHNUS,
npuobpeTeHne HaBbIKOB CaMOCTOSTENbHOW paboTbl, YMEHME CUHTE3NPOBaTb MOSyYEHHbIE
3HaHUSA N NPUMEHATL UX NPU PELLIEHNN NPAKTUYECKNX 3adau.

3avet

MpoBoguTCs Ha NocneaHeM NPakTUYeCcKoM 3aHATUN. MToroBasa oueHka BbiICTaBNAETCA MO
pe3ynbTaTtam BbINOSIHEHUS UTOTOBOW KOHTPOSIBHOW paboThbl 1 MOCELLAEMOCTN 3aHATUN.

TpeboBaHMs K BbINONMHEHUIO 3a4aHUI (LUKanbl U KPUTEPUN OLIEHNBAHMS)

Mpn npoBedeHUM NPOMEXYTOYHOM aTTecTaumMm B ¢opMe 3adeTa WUCMNONb3ylTcA
crnegyluime nokasaTtenu:

1) ymeHne NpuMeHATb CTaHAapTHbIE METOAbI AN pELUEeHNS TUMOBbIX 3aay;

2) onTnMMasibHOCTb XO04a peLueHnA;

3) NpaBUIbHOCTb BbINOSIHEHUS Pac4eToB;
4) noceLaemMoCTb NPaKTUYECKNX 3aHATUSIX.

LLikana oueHUBaHuUA:

3a4TeHO: BbINOMIHEHME 3aJaHUN KOHTPOSIbHOW paboTbl COOTBETCTBYHOT MepeYvnUCrieHHbIM
nokasatensam. bonee NoNoBWHbI 3a4aHn KOHTPONbHON paboThl BbINOMHEHLI BepHO. OTCyTCTBME
He Bonee, YeM Ha ABYX NPaKTUYECKUX 3aHATUAX 6e3 yBaXMTEeNbHOW NpUYMHbL. 3a Kaxable Ba
NPONyLUEHHbIX 3aHATUS ©e3 yBaXMTENbHOW MPUYUHBLI ONA MonyvYeHus 3adveta TpebyeTcsa
AOMNOSTHUTENBHO PELUNTb OAHY NPaKTUYECKYIO 3a4a4y U3 NepeYHs.

He3ayTteHO: MeHee MOMoBWMHbLI 3a4aHUN KOHTPONbHOW paboTbl pelleHbl BepHO, Bonee
NOSIOBUHbLI AOMOSHUTENbHbIX MPAKTUYECKUX 3a4aHUN BbIMOSHEHbI HE BEPHO.
CooTHoLLEeHWe NokasaTeneun, KpUTepmMeB 1 LIKarbl OLLEHMBAHNA pe3ynbTaToB 00yyYeHus.

YpoBeHb
Kputepumn oueHnBaHus chopmupoBaH- | LLkana oueHok
HOCTU
KOMNeTeHuU MmN
Ob6yvarowminca B MNOMHOW  Mepe  Briageetr MOHATUWHBLIM | [1OBbILLIEHHbIN 3a4TeHOo
annapatoM AdaHHonm obnactu  KOMMSIEKCHOro  aHanusa. YPOBEHb
MpumeHsieT cTaHgapTHble MeTOAbl AN pelleHUss TUMOBbIX
3agad. Xog peleHus 3agad ontumaneH. PacyeTbl BbIMOSHEHbI
6e3 ownbok, Bce 3agaHna KOHTPOSbHOW paboThbl BbIMOMHEHDI
BEPHO. 3aHATUS NOCELLATCH PerynspHo.
lMpumMeHseT cTaHOapTHble MeTodbl ANA  peweHUs TUMOBbIX BasoBbii 3a4yTeHo
3agad. XoO pelweHuss 3agad  ontumarneH. B pacdeTax YpOBEHb
NPUCYTCTBYIOT HE CyLLEeCTBEHHble HETOYHOCTU. He BbINOMHEHO
O[HO 3aJaHusA KOHTPONbHOW paboTbl. 3aHATMA nocellarTCs
NPaKTU4ECKN PerynsipHo.
[JeMoHCTpUpyeT 4YacTUYHblE 3HaHWA, UMM UMeeT He MOofHoe MoporoBbii 3a4TeHo
npeacTaBneHne O CTaH4apTHbIX MeTodax pelleHus, AonyckaeT YPOBEHb
CylleCTBEHHble owunbkn B BbluMcNeHus. [lonoBuHa 3agaHui
NMEKT HETOYHOCTU B peLleHnn. IMeroTca Nponyckn 3aHATUN.




PesynbTaTbl 06y4atoLerocs He COOTBETCTBYET BCEM YEThIPEM U3 - He3ayTeHo
nepedncrneHHbix nokasatenen. OOyyaloWMNca OeMOHCTpUpyeT
OTPbIBOYHbIE, (bparMeHTapHble 3HaHus, JonyckaeT rpybble
ownbkKn, He ymeeT pewaTb 3agadn. bonee nonoBuHbI 3agaHuin
BbINOJIHEHbI HE BEPHO. VIMEKTCst NPONyCKn 3aHATUN.

20.3 ®oHA OueHOYHbIX cpeacTB CchPOPMUMPOBAHHOCTUM KOMMNETEHUUA CTYAEHTOB,
pekoMeHAayeMbIn Ans NpoBeAeHUA ANMarHOCTUYeCKUxX padbort

1) TecToBble 3agaHus
- 3agaHuna 3aKkpbITOro TMna - CpeaHNn ypoBeHb CIOXHOCTH

3
KopHsiMu ypaBHeHust X +36X Han nonem KOMMNEKCHBIX YMCen SBASIOTCS ...

6.
2) —6; 4
Test2
Unucno i** paBHO
1) —i; 2) -1; -; 4) 1.
Test3
4
MHuMmast yacTb YacTHoro 1+1 paBHa
1) -2 2) -4; 3) 2; 4) 4.

Ecnu doyHkumsa w(z) =u(x, y) +Vv(X, y) ronomopcHa B 0651aCT¥ KOMMIEKCHOM NIIOCKOCTU. Toraa eé
Npon3BOAHas BblYMCASETCH No hopmyne
ov ov

1) w’(z):Z—zH@; 2) W'(z):%j—ia;

Kakune doyHKUMM auddepeHumnpyembl B CMbICe KOMMSIEKCHOIO aHanm3a Ha BCen KOMMEKCHOM
NAOCKOCTU

Sinz

- 3agaHug OTKPbLITOro Tmna (KOPOTKUA OTBET)




Test6
PyHKUMA aBNAeTCs ronomMopcHOM B TOYKe Torga U TONbKO Toraa, Korga B 3TOW TOYKe
BbIMOSIHEHbI YCINOBUS ... .

OtBeT: Kowun-PumaHa

Test7
1 dz
Hanuwwute nponyuweHHoe Yncno ——I[f|l——=....
2riv z-a
OtBeT: 1
Test8
1 dz
HanuwuTte nponyuieHHoe 4ncno —[fl—-=....
27i 7 (z—-a)
OtBeT: 0
Test9
BbiueT B ntobor Touke ronomMopdHON YHKUNN PaBEH ... (HaNULWKUTE YMCIO).
OtBeT: 0
Test10

Ans pyHKUMIA KOMMNEKCHOro NepPEeMEHHOro MOryT CyLLLECTBOBaTb TPY BUAA O0COObIX TOYEK:
ycTpaHuMas ocobas Touka, ... U CylecTBeHHO ocobasi Touka. HanmwunTte nponyeHHoe CnoBo.

OTBeT: Nnontoc

Beprle OTBeTbl BbiAeneHbl UBEeTOM.

TpeboBaHMs K BbINOMHEHUIO 3a4aHUN, LWKanbl U KPUTEPUM OLIEHUBAHUS
1) TecToBbIE 3agaHuA.

- 3agaHuga 3aKkpbITOro TMnNa — cpegHuin ypoBeHb CIOXHOCTU (BbIOOP OOHOro BapuaHTa OTBETa,
BEPHO/HEBEPHO):

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

- 3agaHug 3aKpbITOro TUNa - cpeaHuU YPpoBEHb CIOXHOCTU (MHOXECTBEHHbLIN BbIOOP):

e 2 6anna — ykasaHbl BCe BEpPHbIE OTBETHI;

e 33 KaXObll BEpHbIN oTBET cTaButca 1 6ann, npyu 3TOM 3a Kaabli HEBEPHbLIA OTBET
BblyntaeTcsa 1 6ann;

e 0 6annoB — He BbIOPaHO HM OQHOIO BEPHOIO OTBETA.

- 3agaHug 3aKkpbIToro Tmna (Ha cCooTBETCTBUE):

e 2 6anna — Bce COOTBETCTBMSA ONpeaesieHbl BEPHO;

e 33 Kaxgoe BEpHOE COMOCTaBfEHME CTaBUTCA KonmMyecTBO 6Gannos, paBHOE
MakcuMmanbHoMy (2 Ganna), 4eneHHOMY Ha KONMYeCcTBO npepnaraemblx B BOMpoce
COMOCTaBlEHUM;

e 0 GannoB — HM OOHO COMNOCTaBMEHNE He BbIBPaHO BEPHO.



- 3agaHuga OTKPbITOro Tuna (KOpoTKUM OTBET):

e 2 6anna - ykasaH BepHbI OTBET;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.



