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.
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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.16 KoMnnekcHbIX aHanu3

1. Koa n HaumeHoBaHue HanpasneHusa: 02.03.01 MaTtemaTuka 1 KOMMNbIOTEPHbIE HAYKN
2. Mpodunb: MaTemaTnyeckoe n KOMMbLIOTEPHOE MOAENUPOBaHNE

3. KBanudwmkaumsa BbinyckHukKa: bakanasp

4. ®dopma oby4eHusa: O4yHasa

5. Kacbegpa, oTBevarLwas 3a peanusauuio aucumnnuibl: Kadeapa teopun goyHKUMA KN
reomeTpun

6. CocTtaBuTENnU NporpamMmbi:
LLlabpos C.A. — goktop u3.-mMaT. HayK, Nnpodeccop;
CreHioxuH J1.B. — kaHanoaTt douns.-MaT. HayK, OOLEHT.

7. PexomeHgoBaHa: Hay4yHo-meTogndeckum CoBeTOM MatemaTmyeckoro dakynoreta
npoTtokon Ne 0500-03 ot 28.03.2024 r.

8. YueOHbIN roa: 2025/2026 CewmecTp: 4



9.llenu n 3apaum y4eO6HON ANCLUUNIIUHDI:

Llensimu oceoeHusi y4ebHoU OucuurniuHbl S81151F0MCS.

- byHOaMeHTanbHas NoAroToBka CTygeHTOB B 00nacTtn teopun OYHKLMI KOMMNIIEKCHOMO
NepeMEHHOro;

- OBriafeHuMe KnacCuMyeckMM MaTtemaTuyeckuMm annapaTtoMm Ana  ganbHeunwero
NCNONMb30BaHMUA B MPUMOXKEHUAX W ONs M3YYEeHUA TakMX OUCUMMAMH KaK  YpaBHEHUS
MaTtemaTnyeckon puankn, OyHKLUMOHaNbHbIN aHanua, cneumanbHble pasgens! anrebpanyeckon
Tononormn, O6GbIKHOBEHHbIE A dEpPEHUManbHble  ypaBHEHUS, Teopus BEpPOSTHOCTEWN,
BblYMCIIUTENBbHAA MaTemaTuka, NpuknagHole AMCUMNAKUHBI (TMOPO- M aspoMexaHuka, Teopus
YyNpyrocTun, Teopmns aBTOMaTUYECKOro perynmpoBaHms).

3adayu y4ebHoOU OuCUUMNIUHBI:

- U3y4eHNe OCHOBHbIX MOHATUM, onpegeneHumn " Teopem Teopum
JYHKUMIA KOMMIEKCHOrO NepemMeHHOoro;
- OBNnageHne HaBblkaMn  NPUMEHEeHNA MeTo40B TOKIM ona  peweHna

MaTemMaTn4eCKkmnx n CbVI3VI'-leCKVIX 3ajauv.

10. MecTo yyeb6HOM AncuunnuHbl B cTpykType OMOI:

YyebHaa gucumnnnHa KomMmnnekcHbIn aHanma oTHOCUTCSA K obasaTtenbHon yactn bnoka 1.
OucumnnuHa «KomnnekcHbln aHanuad» 6asnpyetcs Ha 3HaHUAX, MNOSTyYEHHbIX B pamkax
LLUKONbHOro Kypca «MatemaTuka» unm cCOoTBETCTBYHOLLMX MaTeMaTUYECKNX ANCUNMNIINH CpeaHero
npodeccrnoHanbHOro 0bpasoBaHUs, WCMONb3YIOLWMX COOTBETCTBYIOLUME KONMUYECTBEHHbIE
MeTObl, a TakKe KypCoB MatemMaTU4YeCcKoro aHanumsa u fornku.

MpunobpeTeHHble B pesynbTaTe OOy4eHUs 3HaHUS, YMEHUS U HaBbIKK aBnseTcs
OCHOBaHMEM ANHA YCNEeLHOro n3y4eHuns kak gansHenwmnx 6a3oBbiX KypcoB — OYHKLMOHANbLHOMO
aHanusa, gudpdepeHumnanbHbIX ypaBHEHU, TEOPUM BEPOATHOCTEN, TaK N crneunanbHbIX KypcoB,
a Tak ke MoryT ObITb NOMe3Hbl B HAy4YHO-UCCNnegoBaTenbckon pabore.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnNnuHe/Moaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NNaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUs 06pa3oBaTeNibHOMN
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Kog(bl) WNHankaTop(bl) MnaHnpyemble
KOMNeTeHUnn pesynbTatbl 06y4YeHus
CnocobeH OriK-1.1. | Obnapaet 0a3oBbiMK | 3HaTh:
KOHCYNbTMPOBAaTb n 3HaHUAMN, - GasoBble MNOHATMA WU
ncnonb3oBaTb nony4eHHbIMU B obnactu | onpegenexHus,
dyHOaMeHTanbHble MaTemMaTuieckux u (Mnu) | Nony4YeHHole B obGnacTtu
3HaHNA B obnactu €CTEeCTBEHHbIX HayK mMaTemaTnyecknx u (1nwu)
MaTemMaTU4ecKoro €CTEeCTBEHHbIX HayK.
aHanusa, KOMMMEKCHOro
n dyHKkumoHanbHoro | OMNK-1.2. | YmeeTt ncnonb3oBathb | YMeTb:
aHanmsa, anrebpsl, 6a3oBble  3HaAHMSA B | - ucnonb3oBaTb 6a3oBble
aHannTU4eckomn obnactu 3HaHuS B obnactu
OlK-1. | reomeTpun, MaTemMaTU4eckux u (Mnu) | MateMatmyeckux u (Mnu)
AnddepeHumansHom €CTECTBEHHbIX HayK B | eCTECTBEHHbIX Hayk B
reoMeTpum 1 TOMosNornu, npodeccnoHarnbHom npodeccnoHarnbHon
AanddepeHumnanbHbIX OEeATENbHOCTW. OEeATeNnbHOCTH.
YypaBHEHUIA, [OUCKPETHON
MaTtemMaTuKu n | OMNK-1.3. | Mmeet HaBblikn BbibOpa | BnageTb HaBblKamMu
MaTeMaTUYECKOWN JTOTUKM, MEeTOO0B peLleHus 3agad | Bbibopa MeToa0B
TEeopUn  BEPOSATHOCTEWN, npodyeccroHanbHom peleHuns 3agav
MaTemMaTn4eCcKomn 0eATenbHOCTM Ha OCHOBE | NpodeccnoHansHom
CTaTUCTMKN N CryYanHbIX TEOPETUYECKUX 3HAHUN. | OEeATENbHOCTM Ha OCHOBE
NPOLIECCOB,  YUCMNEHHbIX TEOPEeTUYECKNX 3HAHWA.
METOO0B, TEOPETUYECKON




MeXaHWUKn B
npogeccmnoHarnsHomn
AesaTenbHOCTU
12. O6bem OUCLUNNUHbI B 3a4eTHbIX eamHuuyax/yac.
6/ 216.
Pdopma NPOMEXYTOYHOM aTTeCTauumn - 3a4eT, IK3aMeH.
13. TpyaoeMKocTb NO BMAaM y4ebHon paboTbl
TpyooemkKocTb
Bua y4ebHoit paboTl Bcero Mo cemecTpam
4 cemecTp
AyOUTOPHbIE 3aHATUA 102 102
nekunun 34 34
B TOM Yucre: npakTnyeckme 68 68
nabopaTopHbie
CamocTosTenbHasa pabota 78 78
B TOM YuCIe: KypcoBasi paboTa (MpoekT)
dopmMa npomexyTo4yHOM aTTecTaumm -
36 36
3ayem, ak3ameH — 36 yac.
UToro: 216 216

13.1. CopepxaHue QUCLUUNIUHbDI

Ne Peanusaunsa
n/n HaumeHoBaHue pasaena
pasgena CogaepxaHuve pasgena gUCuUmninHbl ﬂmﬁgngﬂﬁz' ¢
AXCUMNIIHG OHManH-Kypca,
QYMK
1. Nekuunn
1.1 KomnnekcHble KomnnekcHble uncna, KomnnekcHas NnockocTb; moaynb | https://edu.vsu.r
yucna. N apryMeHT KOMMMEKCHOro Y1cna, nx CBOMCTBa; u/course/view.p
KomnnekcHas YMCNOBbLIE NOCNEeAOBaTENIbHOCTU U UX Npeaens!, paabl; hp?id=6790,
NNOCKOCTb. cTepeorpaduyeckas npoekuns, ee cBoOMCTBa; cdepa https://edu.vsu.r
PumaHa, paclumpeHHas KoMniekcHasi NiioCKOCTb; u/course/view.p
MHOXXECTBA Ha NNI0OCKOCTK, 001acTu 1 KPUBBIE. hp?id=15695
1.2 DyYHKUMM DYHKLNN KOMNNEKCHOro nepemMeHHoro; npegen dyHkumy; | https://edu.vsu.r
KOMMMEKCHOro HenpepbIBHOCTb, MOAYIb HENPEPLIBHOCTMY; u/course/view.p
nepemMeHHoro 1 anddepeHUnpyeMOCTb MO KOMMIIEKCHOMY hp?id=6790,
oTobpaxeHus nepemeHHomy, ycriosust Kowun-PvumaHa; aHanutnyeckas | https://edu.vsu.r
MHOXeCTB. OYHKLUUS; reoMeTpPUYEeCcKnin CMbICIT apryMeHTa u moayns | u/course/view.p
NPOV3BOAHOW; MOHATUE O KOHPOPMHOM OTOBPAXKEHUM. hp?id=15695
1.3 OnemeHTapHble Llenas nuHenHas n opobHO-NMHeNnHasa yHKUUN, NX https://edu.vsu.r
dyHKLMM. CBOWCTBA, 00N BMA APOOHO-NMHENHOrO oTobpaxeHus | u/coursel/view.p
Kpyra Ha cebsi u BepxHeln NonynaoCcKOCTU Ha KPYT; hp?id=6790,
3KCNOHEHTa U norapmdm, CTeneHb C NPOM3BOSIbHBIM https://edu.vsu.r
nokasartenem; NOHATUE O PUMaAHOBOW NOBEPXHOCTU Ha u/course/view.p
npymMmepax norapmpmMmyeckomn n obLuen cteneHHom hp?id=15695
dyHKUMI; dyHKUMA KYKOBCKOro; TPUroHOMeTpUYeckme 1
rmnepbonmyeckne OyHKUUN.
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1.4 WHTerpan no MHTerpan no KOMMNfeKCHOMY NEPEMEHHOMY, €ro https://edu.vsu.r
KOMIMIEKCHOMY npocTenLIne CBONCTBA, CBA3b C KPUBOMNHENHBIMN u/course/view.p
nepeMeHHoMy. WHTerpanamu 1-ro n 2-ro poga; ceeeHue K uHTerpany hp?id=6790,

no OENCTBUTENBHOMY NEPEMEHHOMY; NnepBoobpasHas https://edu.vsu.r
dyHKuMS, dopMyna HetoToHa-JlenbHmua; nepexogq K u/course/view.p
npeneny nod 3HaKoM UHTerpana; uHTerparbHas hp?id=15695
Teopema Kowiu.

15 WHTterpan Kowwn. MHTerpanbHasa dopmyna Kowwun; 6eckoHeyHas https://edu.vsu.r
anddepeHUnpyeMocTb aHanUTUYecknx yHKUUN, u/course/view.p
dopmynbl Kown ons nponssogHbixX; Teopema Mopepbl. hp?id=6790,

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

1.6 MocnepoBateneH | NMocnegoBaTenbHOCTU U pAAbl aHaNUTUYeCKUX pyHkumn | https://edu.vsu.r
OCTW W paabl B obnactu: Teopema Beneplitpacca; cteneHHble psaabl; u/courselview.p
aHanuTU4ecKnx Teopema Abens, popmyna Kowun-Agamapa; pasnoxeHue | hp?id=6790,
DYHKLMNA. aHanUTN4eckon yHKLMM B CTENEHHOM psf, https://edu.vsu.r

€ONHCTBEHHOCTb pa3noXeHusi; HepaBeHCTBO Kolwum ans u/courselview.p
KO3 ULMEHTOB CTENEHHOIO psaaa; OENCTBUS CO hp?id=15695
CTENeHHbIMW psigamu.

1.7 Teopema Hynu aHanutnyeckon yHKLMMK, NOPSALOK HyNs; Teopema | https://edu.vsu.r
€[VHCTBEHHOCTU | €OUHCTBEHHOCTM NS aHaNUTUYECKNX PyHKUMIA; NpUHUMN | u/course/view.p
N NpUHLMN MakcMmyma moaynsa u nemma Lsapua. hp?id=6790,
Makcumyma https://edu.vsu.r
Moaynsi. u/courselview.p

hp?id=15695

1.8 Psan NlopaHa. Psap INNopaHa, obnacTb ero CXoAMMOCTU; pasnoXeHune https://edu.vsu.r
aHanuTnyeckon yHkummn B pag JlopaHa, u/course/view.p
€OVHCTBEHHOCTb pa3noXeHus; HepaBeHcTBa Kol ans hp?id=6790,
KoadpbmumeHToB; Teopema JinyBunns n Teopema ob https://edu.vsu.r
yCTpaHuMon 0cobom Touke. u/course/view.p

hp?id=15695

1.9 M3onupoeaHHble | Knaccudukauus n3onmpoBaHHbIX 0COOLIX TOYEK https://edu.vsu.r
0coOble TOYKM O[HO3HAYHOrO XapakTepa no NOBeAEHNIO PYHKLMM U u/course/view.p
OAHO3Ha4YHOro pagy JlopaHa; nontoc, nopaaokK Nonca; CyLecTBEHHO hp?id=6790,
Xapakrepa. ocobas Touka, Teopema Coxoukoro-BerepwTpacca, https://edu.vsu.r

noHATne o Teopeme lMNukapa; 6eckoHevHO yaaneHHas u/course/view.p
TOYKa Kak ocobas. hp?id=15695
1.10 | Bbiuethl, npuHuun | OnpegeneHne BblveTa, TeopeMbl Kolwm o BblueTax, https://edu.vsu.r
aprymeHTa. BbIYUCIIEHUS BbIYETOB; NPUMEHEHWS BbIYETOB; u/course/view.p
norapummyecknin BelveT, NPUHLKUMN aprymeHTa; Teopema | hp?id=6790,
Pywe u Teopema Nypeuua. https://edu.vsu.r
u/course/view.p
hp?id=15695
2. MpakTnyeckne 3aHATUA

2.1 KomnnekcHbie KomnnekcHble Ynucna, KomnnekcHasa nnockocTb; MOAY b https://edu.vsu.r
yucna. N apryMeHT KOMMMEKCHOMo Yncra, X CBOWCTBA; u/course/view.p
KomnnekcHas YMCNOoBbLIE NOCNeA0BaTESNIbHOCTU U UX Npeaens!, pAabl; hp?id=6790,
NIIOCKOCTb. cTepeorpaduyeckas npoekund, ee CBONCTBa; cdepa https://edu.vsu.r

PumaHa, paclumpeHHas KoMniekcHasi Ni1oCKOCTb; u/course/view.p
MHOXECTBA Ha NNOCKOCTK, 061acTu 1 KpuBbIE. hp?id=15695

2.2 DyHKLMN OYHKLMN KOMMNNEKCHOro nepemMeHHoro; npeaen dyHkumuy; | https://edu.vsu.r
KOMIMIEKCHOro HenpepbIBHOCTb, MOAY b HEMNPEPLIBHOCTY; u/course/view.p
nepemMeHHoro 1 anddepeHUnpyeMoCTb MO KOMMIEKCHOMY hp?id=6790,
oTobpaxeHus nepemeHHoMmy, ycnosusa Kowmn-Pumana; aHanutudeckasa | https://edu.vsu.r
MHOXeCTB. YHKLMS; reOMeTPUYECKMIA CMbICH apryMmeHTa u moayns | u/course/view.p

I'IpOI/I3BOD,HOI7I; NOHATUNE O KOHCbOpMHOM OTO6pa)KeHI/1I/I.

hp?id=15695
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2.3 OnemMeHTapHble Llenas nuHenHasa n gpobHo-nnHernHas yHKLMK, UX https://edu.vsu.r

dyHKLMM. CBOWCTBA, 06LLMA BMA APOOHO-NMHENHOro oTobpaxeHus | u/course/view.p
Kpyra Ha cebsi 1 BepXHemn NonynsiockoCTU Ha KpPyT; hp?id=6790,
3KCMNOHEHTa U norapmudm, CTeNeHb C MPOM3BOJIbHBIM https://edu.vsu.r
nokasartesniem; NOHATUE O PUMAHOBOWN NMOBEPXHOCTU Ha u/course/view.p
npumMmepax norapmmMmyeckon n obLuen cteneHHon hp?id=15695
yHKUMI; PyHKUMSA KYKOBCKOro; TPUroHOMETpUYeckme n
rmnepbonuyeckne yHKUNN.

24 WHTerpan no MHTerpan no KOMMNAeKCHOMY NepeMeHHOMY, ero https://edu.vsu.r
KOMIMIEKCHOMY npocTenLlne CBONCTBA, CBA3b C KPUBOMNHENHBIMIN u/course/view.p
nepemMeHHOMy. WHTerpanamm 1-ro n 2-ro poga; cCBeeH1e K uHTerpany hp?id=6790,

no OENCTBMUTENBHOMY NEPEMEHHOMY; NnepBoobpasHas https://edu.vsu.r
dyHKUMs, popmyna HetoToHa-JlenbHuua; nepexoq K u/course/view.p
npegeny nog 3Hakom UHTerpana; nHTerpanbHas hp?id=15695
Teopema Kowiu.

2.5 UHTerpan Kowwn. NHTerpanbHasa doopmyna Kowwm; 6eckoHeyHas https://edu.vsu.r
anddepeHUnpyeMocTb aHanUTUYecknx yHKUUN, u/course/view.p
dopmynbl Kown onst nponssogHbix; Teopema Mopepbi. hp?id=6790,

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

2.6 MocnepoBatenbH | NocnegoBaTenbHOCTM M psabl aHaNUTUYeCknMX dpyHkumn | https://edu.vsu.r
OCTW 1 psabl B obnacTtu: Teopema Beleplutpacca; cteneHHble psfbi; u/course/view.p
aHanUTNYeCcKnx Teopema Abens, popmyna Kowun-Agamapa; pasnoxenue | hp?id=6790,
DYHKLMNA. aHanUTN4Yeckon YHKLMM B CTEMNEHHOW psf, https://edu.vsu.r

€ONHCTBEHHOCTb pa3noXeHusi; HepaBeHCTBO Kolwum ans u/courselview.p
KO3 hULMEHTOB CTENEHHOTO psaaa; OENCTBUS CO hp?id=15695
CTeneHHbIMY psgamu.

2.7 Papg JlopaHa. Psag INNopaHa, obnacTb ero CxoanmMocCTu; pasnoXeHune https://edu.vsu.r
aHanuTnyeckon yHkummn B pag JlopaHa, u/course/view.p
€ONHCTBEHHOCTb pasnoXxeHus; HepaBeHcTBa Kowwn ans hp?id=6790,
KoadhdpuumeHToB; Teopema JlnyBmunnsa n teopema ob https://edu.vsu.r
yCTpaHuMoun 0cobor Touke. u/course/view.p

hp?id=15695

2.8 M3onuposaHHble | Knaccudukaumnsa n3onmpoBaHHbIX 0COOLIX TOYEK https://edu.vsu.r
ocobble TOUKK O[HO3HAYHOro XapakTepa no NoBeAeHmo PyHKLUN N u/course/view.p
OLHO3HAYHOro psay JlopaHa; nontoc, NOpsiAokK nostoca; CyLeCTBEHHO hp?id=6790,
xapakrepa. ocobas To4ka, Teopema Coxoukoro-Beneplitpacca, https://edu.vsu.r

noHsTue o teopeme lNukapa; 6eckoHeyYHO yaaneHHas u/course/view.p
TOYKa Kak ocobasi. hp?id=15695

2.9 BblueTsl, npuHumn | Onpeaenexune BblveTa, Teopembl Kowm o BbiveTax, https://edu.vsu.r

aprymeHTa. BbIYUCIIEHUS BbIYETOB; NPUMEHEHNS BbIYETOB; u/course/view.p
norapumuyecknin Bel4eT, NPUHLKUMN aprymeHTa; TeopemMa | hp?id=6790,

Pywe u Teopema Nypeuua. https://edu.vsu.r

u/course/view.p
hp?id=15695

2.10 | Teopema Hynn aHannTtunyeckon yHKUNK, NMOPSO0K HYNS; https://edu.vsu.r
€[MHCTBEHHOCTM | Teopema eQMHCTBEHHOCTU A1 aHaNIUTUYECKUX u/course/view.p
M NpyUHLMN OYHKUMIA; NPUHLMN MakcUMyMa MoZyns v nemma hp?id=6790,
Makcumyma Lsapua. https://edu.vsu.r
Moayns. u/course/view.p

hp?id=15695

2.11 | OTobpaxeHuns MprHUMN OTKPBITOCTM K NpMHUMN obnacTtu; Teopema o https://edu.vsu.r
nocpeacTsom nokanbHOM obpalleHnn; OQHONUCTHbIE (PYHKLMK, u/course/view.p
aHannTN4ecKkmx KpUTEpUin NoKanbHON OOQHOMUCTHOCTU U KPUTEPUN hp?id=6790,
YHKUNA. KOHPOPMHOCTU B TOYKE, JOCTATOYHOE yCroBUue https://edu.vsu.r

OLHONMUCTHOCTU (OBpaTHbIA NPUHLMM COOTBETCTBUSA
rpaHuu); 4po6HO-NTMHENHOCTb OOHOSNTUCTHBIX

u/course/view.p
hp?id=15695
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KOH(POPMHbIX OTOGPaXXeHMI KpyroBbix obnacrten gpyr Ha
apyra; Teopema PumaHa (6e3 gokasaTtenbcrsa) u
MOHSTUE O COOTBETCTBUM rPaHNL, NPU KOHGPOPMHOM
oTobpaxeHun.

2.12 | AHanuTuyeckoe AHanuTnyeckoe NpogosNKEHNE Mo LIENU 1 Mo KPUBOW; https://edu.vsu.r
NPOAOIDKEHNE. nosiHasi aHanuMTMyeckas (pyHKUUSA B CMbICe u/course/view.p
Beneplutpacca, ee pymaHoBa NOBEPXHOCTb N 0CODbLIE hp?id=6790,
TOYKWN; TEeOpeMa 0 MOHOAPOMMM; aHaANUTUYECKOE https://edu.vsu.r
NpoAomKeHNe Yepes rpaHuly obnacTtu, NnpuHUmMN u/course/view.p
cummeTpuun. Llenble n mepomMopdHble PyHKUUK: Lenble hp?id=15695
YHKLMMK, X NOPSA0K U TUM; NPON3BESEHNE
Beneplutpacca; mepomMopHble dyHKUNN; OYHKLNN,
MePOMOP(HbIE B pacLLUMPEHHOM NITOCKOCTH.
2.13 | M apmoHuyeckue "apMoHUYecKkne pyHKLUKU Ha NSIOCKOCTU, X CBA3b C https://edu.vsu.r
DYHKLMN. aHanUTUYeCKMMN PyHKUNAMM; BeCKOHEeYHas u/course/view.p

AnddepeHUMPYEMOCTb rapMOHUYECKMUX PYHKLIMN;
aHanNUTUYHOCTb KOMMIIEKCHO COMPSXKEHHOro rPaueHTa;
TeopeMa 0 cpeaHeM, Teopema eMHCTBEHHOCTU U

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

NPUHLMN MakCMMyMa-MUHUMYMa; UHBApPUAHTHOCTb hp?id=15695
rapMOHWUYHOCTM NPU rosIOMOPCPHON 3aMeHe
nepemeHHbIx; Teopema JlnyBnnns n Teopema XapHaka
00 ycTpaHuMom ocobon Touke; nHTerpanbi [yaccoHa u
LWBapua; pasnoxeHne rapMoHMYecknx OyHKUNA B psabl,
CBfA3b C TPUrOHOMETPUYECKUMN pagamMu; 3agada
[Oupuxne, npmeHeHne KOHPOPMHbIX OTOBpaXXeHun ans
€e pelueHud; rmgpomMexaHn4eckoe UCTorkoBaHne
rapMOHMYECKMX Y aHANUTUYECKUX (PYHKLINA.
13.2. Tembl (pasaenbl) AUCLUNIIUHBbI U BUAbI 3aHATUNA
Buabl 3aHaTun (Yacos)
Ne HanmeHoBaHue pasgena
Mpaktuuec | JNlaGopaTto [CamocTtosaTen
n/n OVCUMMINHBI JNekuumn Bcero
Kue pHble  |bHasi paboTa
1 KomnnekcHsble Yncna. KomnnekcHas
6 8 - 6 20
NOCKOCTb
2 PYHKLMM KOMMIIEKCHOTO
nepemMeHHOro n otobpaxeHue 6 8 - 6 20
MHOXECTB
3 OnemMeHTapHble dYHKUUN 4 6 - 6 16
4 WHTerpan no KomnnekcHoMy 2 4 ) 6 12
nepemMeHHOMY.
5 WHTterpan Koww. 2 4 - 6 12
6 MocnepoBaTensHOCTU U pAabI 4 6 } 6 16
aHanMTU4eCKUX PYHKLMNA.
7 Teopema eAMHCTBEHHOCTU U 0 4 . 6 10
NPUHUMN MakcumyMa Moaynsi.
8 Pag JlopaHa. 2 6 - 6 14
9 M3onmpoBaHHbIE 0COBbIE TOUKM 2 6 } 6 14
0OHO3HAYHOIO Xapakrepa.
10 | BblYeTbl, NpUHLMN aprymeHTa. 6 8 - 6 20
11 | OTobpaxeHus nocpeacTBOM 0 4 ) 6 10
aHanMTU4eCKUX PYHKLMNA.
12 | AHannTnyeckoe NpoaosiKeHme. 0 2 - 6 8
13 | MapMoHu4eckmne yHKUUN. 0 2 - 6 8
14 | Ok3ameH 36
UTtoro 34 68 - 78 216
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14. MeToaun4yeckue ykasaHus ans oby4aroLmxcsa No OCBOEHUK ANCLUNIINHBI

B npouecce npenogaBaHus OUCUMNIMHBI UCMOMb3YOTCA Takne Buabl y4ebHoM paboThl,
KakK NeKkuuu, NpakTUYeCKMe 3aHATUSA, a Takke pasfnMyHble BUObl CaMOCTOSTENbHOM paboTbl
obyvarowmxca. Ha nekumsx msnaratotca KnwdeBble M NpobremHble BONPOChbl AUCLMMINHDI.
[MpoBedeHME NpaKkTUYECKUX 3aHATUIN HamnpaBfiEHO Ha 3aKpensieHne TeopeTUYEeCKUX 3HaHUN,
yMEHME NPUMEHATb UX NPU PELLEHUN NpPaKTUYeCcKuxX 3agad. [ng ycnewHoro n KadecTBEHHOro
OCBOEHNSA OUCUUNIIMHBLI HeObXoaMMma nnaHoMepHasi, MOBCeAHEeBHAA caMmocTosTeNnbHas paboTa.

Mpn n3yyeHum kypca «KomnmnekcHbln aHanu3» obyvawowumcs cnefyet BHUMATENbHO
CrnywaTtb M KOHCMEKTUPOBATb MaTtepuarn, usnaraembli Ha ayauTopHbiX 3aHaTusx. Obpawatb
BHMMaHMe Ha onpegeneHnsa, ¢OpMYrMPOBKM TEOpPEM, HaydHble BbIBOAblI M MNpaKTU4ecKkue
pekomeHgauun. [na MNOHMMaHWA W  KadYeCTBEHHOro YCBOeHuUst y4vebHoro martepuana
pekomMeHayeTca crneaytollas nocrneaoBaTefibHOCTb 4ENCTBUN.

1. lMocne kaxgowm nekuMm pekoMeHayeTcs nogpobHo pasobpaTb TeopeTUyYecKun
mMartepwuars, BblydnTb BCe onpeneneHnss n (opMynuMpoBKM Teopem, pasobpatb NpuMepsl,
paccMOTpeHHble Ha nekuuwn. MNepen cneayowen nekumen obssaTenbHO NOBTOPUTE MaTepuan
npeabiayLen.

2. BaxkHOM cocTaBHOM 4YaCTbl0 OCBOEHUST ANCLUUMNIINHDBI SBASIOTCA NPaKTUYECKUE 3aHATUS,
KoTopble TpeOylT MOMUMO 3HAHMK TEOPETUYECKOro MaTepuana ewe U HaBbIKOB peELLEHUs
npakTM4ecknx 3agad, 4YTo nomoraeT rnybxe ycBouTb Yy4ebHbI MaTepuan, npuobpecTn
NpakTU4YECKNE HaBbIKM N HaBbIKM TBOPYECKOM paboTbl Hag y4eOHOM N Hay4YHOW NUTepaTypon.

Mpn nogroToBke K NPakTUYECKUM 3aHATUAM criegyeT NOBTOPUTb OCHOBHbIE MOHATUS MO
TemaMm, paccMoTpeTb Npumepsbl. Pelwasn 3agayun, npeaBapuUTenbHO NOHATL KAKoW TEOPETUYECKUN
Martepuars Hy>HO UCnonb3oBaTb. HameTuTb nnaH peleHnd, nonpoboBaTh Ha ero OCHOBE pPeLUnTb
npakTu4eckne 3agaym.

Ha npakTnyeckom 3aHATUM KaXObl ero y4aCTHUK OOSMKEH ObiTb rOTOBbIM K OTBETaM Ha
BCE TeopeTnyeckne BONpoChbl paccMaTpuBaemon Tembl. Ha nocnegHemM npakTM4eckoM 3aHATUM
NpPOBOAMTCA UTOroBasi KOHTpPOSfbHasi paboTa Mo peaynbTaTtam, KOTOPOW BbICTABMSAETCA 3adveT

(He3auver).

3. C uenblo yACHEHUS TEOPETUYECKUX NOSTOXKEHUN, pa3peLleHnst CNOPHbIX CUTyauun
cnefyet 3afaBaTbh npenofaBaTtento YTOYHSALWMe BOMNPOCHI.

4, Pabota C OCHOBHOW W [OOMOMHUTESNILHOWM NUTEpPATypon MO AUCUMMANHE B
onbnuoTeke UnNn B cucteme «ANEKTPOHHbIA YHUBEPCUTETY.

5. PekomeHayeTca 03HAaKOMUTLCS C HacToswen Paboyen nporpaMmMon ANCUMNINHBDI.

lMpy noarotoBke K NEKUMOHHBIM W NPaKTUY4ECKUM 3aHATMAM, OOydalowmMMcs BaXHO
MOMHUTb, YTO UX 3aJaya, OTBeYas Ha OCHOBHble BOMPOCH! NfaHa 3aHATUA U AONONHUTENbHbIE
BOMpPOCHI NpenogasaTtens, rnokasatb CBOW 3HAHWSA U KPYro3op, YMeHue fornyecku noctpouTb
OTBET, BrageHne maTemaTuyeckvMm annapaToMm U MHble KOMMYHWKaTUBHbIE HaBbIKWA, YMEHWe
OTCTamBaTb CBOK NPOdEeCCUOHAarNbHY NO3nLMIO.

OcBoeHve auvcuMnnvHbl nNpeanonaraeT He TONbko o0b6sA3aTernbHOe nocelleHne
ayOUTOPHbIX 3aHATUM (NEKUMA U MPakTUYECKUX 3aHATUA) N aKTUBHYK paboTy Ha HUX, HO U”
PErynspHyl0 CamMOCTOATENbHY0 Y4ebHy0 AeATenbHOCTb B TeYeHWW ceMecTpa: U3yyeHue,
pekoMeHayeMOoWn nuTepaTypbl, CAMOCTOATENTbHOE OCBOEHUE MOHATUNHOIO annapara, NoAroToBKy
K MPaKTUYECKNM 3aHATUSM, BbINOSTHEHUE WHOMBWUAYarbHbIX 3afaHUKW, NOATOTOBKY K 3ayeTy U
9K3aMeHy.

Bce BbiNonHsAewmble CTydeHTaMy CaMOCTOATENbHO 3afaHusa noarnexar nocreayoLen
npoBepke npenogasatenem. [ns ycnewHoOn camMoCTOATENbHOW paboTbl HEOOXOOUM TECHbLIN
KOHTaKT C npenogasartenem. Pe3ynbTaTthl TEKYLIUX aTTecTaLmn y4MTbIBAKOTCA NpenofasaTenem
npv NpoBeaeHNUN NPOMEXYTOYHOW aTTecTaunn.

YcnewHoe OCBOeHWe Kypca npegnoriaraeT akTMBHOE, TBOPYECKOe yyacTue CTyaeHTa
nyTem nriaHoMepHOMW, NoBcegHEBHOM paboThl.



15. MMepeyeHb OCHOBHOM W [AOMNONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEpPHeET,
HeoOXxoauMbIX AN OCBOEHUA OUCLMNIINHDI
a) oOCHOBHas nuTeparypa:

Ne n/n | ICTOYHWMK

1 JlaspeHmbes M.A. MemoObi meopuu ¢byHKUUL KOMIIEKCHO20 repemMeHHo20/
M.A.JlaspeHnmees, b.B.lllabam - M: Hayka, 2002. - 736 c.

2 CeewHukoe A.l". Teopusi pyHKUUU KOMIIIIEKCHO20 NepeMeHHo20 /
A.l.CeewHukos, A.H.TuxoHos - M.: Hayka, 2001. - 320 c.

3 Bonkosbickuti J1.U. C6opHuUK 3aday o meopuu QyHKUUL KOMIT/IEKCHO20 ePEMEHHO20:
Yueb. nocobue dns cmyd.ey3o0e/
J1.U. Bonkoesbickud, I".J1./lyHu, N.I" ApamaHosuy. - 4-e usd., nepepab. - M.: Qusmamnum,
2002. - 312 c.

4 lMpusanos N.U. BeedeHue 8 meopuro (hyHKUUL KOMITIIEKCHO20 repemeHHo20 //N130-80
«JlaHb»: O6C. — URL.: https://e.lanbook.com/book/322#book name

0) pononHUTenbHas nuTeparypa:

Ne n/n NcTOYHMK
5 Mapkywesuy A.U. Kpamkuti Kypc meopuu aHanumu4eckux QoyHKkuut /
A.UN. Mapkywesud - M.: Hayka, 1978. - 388 c.
6
Eezpagpoe M.A. AHaniumudeckue ¢pyHKkuuu/ M.A.Eezpacgpos. - M.: Hayka, 1965. - 424 c.
7 Cb6opHuk 3aday 1o meopuu aHanuUMuU4YecKkux ¢goyHkuul /
M.A.Eeepaghos, K.A.BexaHos, HO.B.Cudopos u 0p.; 100 ped. M.A.Eszpaghosa - M.:
Hayka, 1972. - 286 c.
8 HaHko lN.E. Bbicwas MmameMamuka 8 yrpaxHeHusix u 3adadax. /
l.E.[aHko, A.l.[Nonos, T.A.KoxxesHukosa.- M.: Bbicwas wkona, 1997. - H.2. - 416 c.

B) 6a3bl AaHHbIX, I/IH(t)OpMaLIMOHHO-CHpaBOqule N NONCKOBbIE CUCTEeMbI.

Ne n/n | AcTOYHMK

9 lMpusanos 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 — ogpuyuaneHsIl calim Mamemamuyeckoao ¢hakynbmema BlI'Y

11 http://www.math.msu.ru — ogbuyuansHeili caim mexmama MY

12 e.lanbook.com

16. NMepe4veHb y4eOHO-MeTOaNYECKOrO ob6ecneyvyeHns AN CaMOCTOATENIbHOW paboTbl

Kypc noctpoeH Takum obpasom, 4ToObl NO3BOMUTL CTYAEHTaM MakCUMaribHO NPOSABUTb
CNOCOBHOCTb K caMocToATeNbHOM paboTe. CTyAeHT MOXET AOMOMHUTbL CMMCOK UCNONb30BAHHOMN
nutepaTtypbl WHbIMA UCTOYMHUKaMW, He MpeacTaBfeHHbIMA B CMUCKE pPEKOMEHAOBAHHOWN
nuTepaTtypbl, U B [[anbHEWLIEM MWCMONb30BaTb COOCTBEHHbIE MOATOTOBMEHHbIE YYeOHbIE
MaTepuanbl NPy HanMcaHMM KYpCoBbIX M ANMSIOMHbIX paboT.

Ne n/n

NcTouyHunK

Bornikosbickuti J1./. C6opHUK 3aday 1o meopuu hyHKUUU KOMIIIEKCHO20 NepeMeHHO20:
Yu4eb. nocobue dnsi cmyd.ey3oe/

J1.U. Bonkoesickud, I.J1./lyHu, N.I. ApamaHosuu. - 4-e us0., nepepab. - M.:
Qusmamnum, 2002. - 312 c.

17. OOpasoBaTesfibHble TEXHOSIOrMKU, MUCNOfib3yeMble NpU peanusauum Yy4ebHOWM
AUCLUMNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4veHue (J0), cmewaHHOe 06y4eHue):

Mpn peanusauMnm OUCUMMNUHBI  UCMNOMbL3YOTCA  crepylowme obpasoBaTerbHble
TEXHOMOMMU: NOMMYEcKoe MOCTPOEHME AUCLUMIUHBLI, YCTAHOBINEHUE MEXMNPEOMETHbIX CBSA3EMN,


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

obo3Ha4yeHVe TeopeTUYecKoro W MpakTU4EeCKoro KOMMOHEHTOB B YyyebHOM Matepuane,
BKMOYEHNE 3NEMEHTOB ANCTAHLUMOHHBIX 06pa3oBaTesibHbIX TEXHONOMNA.

N3noxeHne y4ebHOro maTepmana OCHOBAHO Ha  NPUHUWNE  CUCTEMHOCTW,
NpPeemMcTBEHHOCTU W MNOCeAoBaTEeNbHOCTU W HanpaBfieHO Ha pa3BUTUE UHTENNEKTyanbHbIX
YMEHUW, npodpeccuoHarbHbiX  KOMMNeTeHUunn, opMMpoBaHME  TBOPYECKOM  JINYHOCTU
BbICOKOKBaNMMULUMPOBaAHHOIO crneumanncTa, cnocobHOro kK camopassuTunio, camoobpasoBaHuio,
WHHOBaAUMOHHOM [edTenbHoCTW. BaxHenwaa uenb npenogaBatensa — cucTreMatusauus
Gonbworo obbema TeopeTMyeckoro Martepuvana W obyvyeHMe CTydeHTa  YMEHUIo
OpPVEHTMPOBATLCHA B 3TOM MaTepuane.

PekomeHayeTca ncnonb3oBaHue, Kak TpaguuMOHHbBIX (OpM opraHuM3aumm neKuMoHHOro
MaTepuwana, Tak U BHeApeHMEe TakuX WHTEPaKTUBHbLIX TEXHONOruMmn, Kak npobrnemHas nekuus,
Koraa 3HaHMs BBOAATCHA Kak «KHEU3BECTHOE», KOTOPOE HEOBXOOUMO «OTKPbITbY.

AucumnnmHa MoXeT peanusoBbiBaTbCA C NPUMEHEHUEeM AUCTaHUMOHHBIX obpasoBaTeribHbIX
TEXHOSOrMMW,  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. MaTepuanbHO-TeXHU4YecKoe obecneyeHme AUCLUUNIINHDI:

[Ana npoBedeHVst NEKUMOHHbLIX WM MNPaKTUYECKUX 3aHATUA, TEKyLLero KOHTPOns U
NPOMEXYTOYHOW aTTecTtaumMmM wucnonb3dyeTcs ydebHas ayautopusi: cneuunanv3MpoBaHHas
mebernb.

[na camocTtosTenbHon paboTbl 00y4yaloWMXCS — KOMMbIOTEPHLINM KNacC, OCHALEHHbIN
OPrTEXHUKOW, HeobXoAMMbIM MPOrpaMMHbIM  OBGecrneyYeHneM, SNEKTPOHHbIMU  Y4eOHbIMM
nocobunsamu, 3akoHogaTeNbHO-NPaBOBON HOPMATUBHOM NMOMCKOBOWM CUCTEMOWN, UMEOLLINA BbIXOA
B rnobanbHyto ceTb:

Ubuntu (6ecnnatHoe n/nnm cBobogHoe Mno, NULUEH3NS:
https://ubuntu.com/download/desktop ); Visual Studio Community (6ecnnaTtHoe n/unu ceobogHoe
MO, nuueHsna https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU Lesser
General Public License (LGPL), ©6ecnnatHoe w/unn cBobogHoe [10, nuueHsus:
https://ru.libreoffice.org/about-us/license/ ); Lazarus (GNU Lesser General Public License
(LGPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsuns: https://www.lazarus-ide.org/index.php );
Free Pascal (GNU General Public License (GPL), 6ecnnaTtHoe u/unu ceobogHoe MO, nuueHsus:
https://www.freepascal.org/faq.html ); Python 2/3 (Python Software Foundation License (PSFL),
B6ecnnatHoe n/nwnn ceoboaHoe MO, nuueHsuns: https://docs.python.org/3/license.html ); 46 Gimp
(GNU General Public License (GPL), 6ecnnatHoe w/unn cBobogHoe [10, nuueHsus:
https://www.gimp.org/about/ ); Inkscape (GNU General Public License (GPL), 6ecnnaTtHoe n/unu
ceBobogHoe [0, nuueHsmsa: https://inkscape.org/about/license/ ); MiKTeX (Free Software
Foundation (FSF), 6ecnnaTtHoe w/unu ceobogHoe IO, nuueHsus: 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 w/vnmn
ceobogHoe MO, nuueHsuns: http://maxima.sourceforge.net/faq.html ); Denwer (6ecnnatHoe n/vnm
csobogHoe [0, nuueHsus: http://www.denwer.ru/fag/other.ntml ); 1C: T[peanpuatne 8
(6ecnnaTHoe n/nnu csobogHoe Mo, NNLEH3NS:
https://v8.1c.ru/predpriyatie/questions_licence.htm ); Foxit Reader (6ecnnatHoe w/unu
csobogHoe [10, nuueHsumsa https://www.foxitsoftware.com/pdfreader/eula.html ); Deductor
Academic (Academic Free License, ©0ecnnatHoe w/wunu cBobogHoe [10, nuueHsus:
https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe n/unu ceoboaHoe MO, nuueHsuns:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL),
B6ecnnatHoe u/vnn cesobogHoe MO, nuueHsuns: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe w/mnun cBobogHoe [10O, nuueH3us:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe w/vnn csobogHoe [10,
nnuensus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
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Public License (GPL), becnnaTtHoe n/mnm cBobogHoe Mno, NUUEH3NS:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnatHoe
nvnn ceobogHoe [0, nuueHsusa: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL
(6ecnnaTtHoe w/vnun ceobogHoe [0, nuueHsus: https://www.postgresql.org/about/licence/ );
GeoGebra (6becnnatHoe n/vnu ceoboaHoe MO, nuueHsna: https://www.geogebra.org/license ); R
(6ecnnatHoe n/vnn ceobogHoe MO, nuueHaus: https://www.r-project.org/Licenses/ ); Wing-101
(6ecnnatHoe n/vnun ceobogHoe MO, nuueHsus: https://wingware.com/license/wing101 ); Loginom
Community Edition (6ecnnatHoe n/nnu csoboaHoe Mo, nuueHsuns:
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe u/unu csobogHoe MO, nuueHsus:
https://downloads.mysqgl.com/docs/licenses/)

19. OueHou4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauumn:

MopsiAoK OLEeHKM 0CBOEHMS 0byYatoLwmMmncst y4ebHoro MaTepuana onpeaensieTcs

cogepxaHumem cnegyrwmnx pasgenos gUCUNMNIINHBIL

HanmeHoBaHune uankaTtop(bl
I_II\}I(‘; pasgena aucunniimHbl K?_m;‘(a;)e"' D,OL(l:TI/I)KeI-ﬁ)lSISI) OueHouHble cpeacTBa
(moayns) KOMMeTeHuumn
KomnnekcHble yncna. .
1 Komnnekchas YK1.2., gHEi% %;;T(?Imqugigg-aanarme
MNOCKOCTb. OriK-1. OrMK-1.3.
(sz)ynlx-l'ﬁjl:ll:?woro YK-1.1 OrnkK-1.1 YCTHbIN OMpoc.
2. | nepemMeHHoro un YK-1.2., Orik-1.2., MpakTuyeckoe 3apanme.
oTobpaxeHus OrK-1. OriK-1.3.
MHO>ECTB.
OnemeHTapHble YK-1.1., OrikK-1.1., YCTHbIN onpoc.
3. | chyHKUMN. YK-1.2., OrlK-1.2., lNpakTnyeckoe 3agaHue.
OrlK-1. OrlK-1.3.
WHTerpan no YK-1.1,, OriK-1.1., YCTHbIN onpoc.
4. | KOMMNIEeKCHOMY YK-1.2., OrlK-1.2., MNpakTuyeckoe 3agaHue.
nepemMeHHoMy. OrlK-1. Orl1K-1.3.
YK-1.1., OlK-1.1., YCTHbIN onpoc.
5. | NuTerpan Kowww. YK-1.2., OlK-1.2, lNpakTnyeckoe 3agaHue.
OrlK-1. OrlK-1.3.
[NocnegoBaTenbHOCTH
n pagbl YK-1.1., OrkK-1.1., YCTHbIN onpoc.
6. | aHaNUTU4YEeCKNX YK-1.2., Orik-1.2., lNpakTuyeckoe 3agaHue.
PYHKLMNA. OrK-1. OlK-1.3.
Z:SE?:";HHOCTM \ YK-1.1., OMK-1.1, | YcTHbIii onpoc.
7. YK-1.2., Ol1K-1.2, MpakTnyeckoe 3agaHue.
NpYHLUMN Makcumyma OnK-1. OnK-1.3.
Moayns.
YCTHbIN onpoc.
8. Pan NopaHa. zii; 8251; MpakTuyeckoe 3agaHue.
OlnK-1. OrnkK-1.3.
M3ogMpOBaHHb'e YK-1.1., OlK-1.1, YCTHbIN onpoc.
9. 0CODBIE TOUKM YK-1.2., OlK-1.2, MpakTnyeckoe 3agaHue.
OAHOSHAYHOTo OMK-1. OMK-1.3.
XapakTepa.
BblueTbl, NpuHLMN YK-1.1., OlK-1.1, YCTHbIN onpoc.
10. | aprymeHTa. YK-1.2., OrlK-1.2, MpakTnyeckoe 3agaHue.
OrlNK-1. OlnK-1.3.




HanmeHoBaHwue Mugukatop(bl)
r,:}gn pasgena agncumnimHbl Kona:e(z;;aH OOCTMXEeHnsA OueHouHble cpeacTea
(moayns) H KoMneTeHummn
Sgg%’aﬁzﬁ‘:ﬂ” YK-1.1., OMK-1.1, | YcTHbiit onpoc.
11. bea YK-1.2., OlK-1.2, lNpakTnyeckoe 3agaHue.
aHanuUTUYecKnx OnK-1 OMK-1.3
OYHKUMN. ' "
VK11, | Omk-11, | YCTHeMonpoc.
12 AHanuTnyeckoe VK-1.2 OMK-1.2 lNpakTnyeckoe 3agaHue.
POACTPKEHYE. OMK-1. | OfK-13.
"apMoOHUu4Yeckme YK-1.1., OlK-1.1, YCTHbIN onpoc.
13. | dyHKUMW. YK-1.2., OlK-1.2, lNpakTnyeckoe 3agaHue.
OrlK-1. OrllK-1.3.
MpomexyToyHasa aTTecTaums KoHTponbHas paboTa.
dopma KOHTPOIS — 3a4€eT, 3K3aMeH Bonpockl K ak3aMeHy.

20 TunoBble OLEHOYHbLIe cpeAcTBa UM MeTOAMYECKMe MaTepuanbl, onpeaensiowme
npoueaypbl OUeHUBaHUSA

20.1 TeKyLWMN KOHTPOSb yCNeBaeMoCTH

OueHka 3HaHWW, YMEHWN, HaBbIKOB, XapakTepusyllwass 3Tanbl (OopMUPOBaHMSA
KOMMNEeTEHUMA B paMKax U3y4eHnsa AUCUUNINHBI OCYLLECTBNSETCA B XO4€e TEKYLLEero KOHTpons B
dopme YCTHOro onpoca v NPoOBEPKM BbINOSTHEHUST PELLEHNIA NPAKTUYECKMUX 3adaHNN.

KoHTponb ycneBaemMoCTV MO OUCUMMAMHE OCYLLECTBASETCS C NOMOLLbH CneaytLlmx
OLIEHOYHbIX CPeACTB (B TOM YMUCHE pe3ynbTaToOB CaMOCTOATESNIbHON paboThl):

MpuMepHbIN NepeyYeHb BONPOCOB K NPAKTUYECKUM 3aHATUAM

1. PacwupeHHas kKomnnekcHas nnockocTb. CTtepeorpadumyeckass npoekumda.  Cdpepa
Pumana.
2. JInHenHasa yHKUMS KOMMNIIEKCHOrO NepemMeHHoro.

3. ®PyHkuma f(z) = % O6pa3s oKpy>XHOCTU |z - Zo| = R npu oTOBpaXeHUn aTon PyHKUMEN.

4. [OpobHo-nnHenHasn dpyHkums. CTpyKTypa oToOpakeHus, 3agaBaemMoro ApobHO-NTMHENHOMN
dyHKUMen.

5.NMokasatenbHas QYHKUMS KOMMIIEKCHOTO nepemMeHHoro. KoMMMeKCHbIn  norapudm.
OnpepgeneHne n npocrenne CBONCTBa.

6. TpuroHomeTpudeckue (yHKUMM KOMMMEKCHOro nepemMeHHoro. OnpegeneHna  u
npocTenLLmne CBOMNCTBA.

7. Tnnepbonuyeckne yHKUUN KOMMNAEKCHOro nepemeHHoro. Onpegenexns u npocTenwime
cBOWUCTBA.

8. OTobpaxeHne NIIOCKOCTU NOCPEACTBOM DYHKLUMN €7 .

9. OudpdepeHunpyeMocTb (PYHKLUMA B CMbICIIE KOMMMEKCHOro aHanusa. [lpowunssogHasa u
anddepeHuman. FeomeTpruyeckmin CMbICN MOAYIIS U aprymMeHTa npon3sogHon yHKUUN B
TOuKe.

10. Teopema Kowun-PumaHa.

11.Cneacteusa M3 Teopembl Kowwu-Pumana. apmoHudeckue ¢yHkuun.  ConpsikeHHble
rapMoHu4eckune yHKLMK.

12.HTerpan OT KOMMMEKCHO3HAYHOU (OYHKUMWN OeNCTBUTESIbHOro nepemeHHoro. Moaynb
WHTerpana un oueHka Moayns nHrerpana.



13.0npegeneHne n npocTenluMe CBOWCTBA MWHTerpana oOT QYHKUMM  KOMIMMEKCHOro
nepemMeHHOro no KpnBoOW.

14.0ueHkKa nHTerpana.

15. Annpokcmaumst UHTerpana nHterpansHom CyMMOW.

16. AnnpokcnmMauunsa nHTerpana no KpMBOM MHTErpasiom rno IoMaHom.

17.Teopema Kown-l'ypca.

18.Teopema Kown-I'ypca ans MHOrocBs3Hon obnacTu.

19.HesaBucMMoCTb MHTErpana oT Buga nyTm UHTErpupoBaHus.

20.TepBoobpasHaga pyHkuusa. Popmyna HetoToHa-JlenbHumua.

21.BbiBOA NHTErpasnbHon goopmyrbl Kowwn.

22.Jlemma o gudpdepeHUnpoBaHnun MHTerpana no napamMmeTpy.

23.UHTerpanbHble hopmynbl Kowwn ans nponsBoaHbIX ronoMopgHon yHkuuun. Cneacreune
0 6eckoHeuvHon anddepeHLMPYEMOCTU FONOMOPGHON PYHKLMN.

24.®opmyna Teunnopa.

25.0ueHKM Npon3BOAHbIX roriloMmopdHon yHKumn. HepaseHcTa KoLwuw.

26.Teopema Jlnysunns.

27.lNepBas Teopema e AUHCTBEHHOCTM.

28.Hynb dyHKUMK, KpaTHOCTb HyNS. MNpeacraBneHne ronomMopgHON YHKLMU B OKPECTHOCTU
Hyns.

29./30N1MpoBaHHOCTb HyNen ronoMopOHON PyHKUUMN.

30.BTopas Teopema egnHcTBEHHOCTU. CnieacTseume.

31.MocnepoBaTenbHOCTN roNOoMOpdHbIX PyHKUMI. [NepBasa Teopema Beneplutpacca.

32.Tononorust B NpocTpaHCcTBe rofioMopHbIX hyHKUMn. BTopasa Teopema BenepwTpacca.
Teopema MoHTens (6e3 gokasaTenbCcTBa).

33.Pagbl ronoMmopdHbIX yHKUMI. [ouneHHoe auddepeHunpoBaHne n MHTerpupoBaHme.

34.CteneHHble psagbl. Teopema Abens. Popmyrnbl Ansg KO3PPUUNEHTOB.

35.CBOMNCTBO Kpyra cXoAnMMOCTU cTeneHHoro paga. opmyna Kowun-Agamapa.

36.PasnoxeHne ronomopgHon pyHKLUMK B pag Tennopa.

37.Pag Ilopana. ®opmynbl 4ns Ko duumneHTos.

38.PasnoxeHne yHKUMI, ronoMopdHbIX B KorbLe, B psa JlopaHa.

39.0cob6ble ToYkn. Buabl 0CcoObIX TOYEK.

40.Bbl4eT oyHKUMM B Touke. Teopema Kowun o BblyeTax.

41.Popmyna JlopaHa.

42.Bbl4ncneHune BblveTa B nosntce. YacTHble criydau.

43.onomopdHOCTb 1 0COBEHHOCTU Ha BECKOHEYHOCTH.

44.Pa3noxeHune B psa JlopaHa B OKPECTHOCTU U30NMPOBAHHOM 0COBOM TOYKMN.

45.BblveT oyHKUMM Ha BeckoHeyHocTU. Teopema Kowwm 0 NONIHON CyMMe BbIYETOB.

o0
46.pocTtenume Tunbl HECOBCTBEHHBIX MHTErpanoB. MHTerpans! Buga IR(x)dx.

-0

[e 0}
47 WHTerpansl Bnga J-f(x) e~ dx . Jlemma XoppaaHa.
— o0
48.Jlorapupmmyeckasn pyHkums. Todyka norapnpmMmyeckoro BETBNEHUS.
49.CTteneHHasn yHKUUSA C NPOM3BOSIbHBIM NoKasatenem creneHn. Toyka anrebpanyeckoro
BETBIIEHUS.
50.Jlorapucpmundeckas nponssogHasi U ee CBOUCTBA.
51.Tone mepomopdHbIX PYHKUMN. NpupalleHre norapndgpma MepoMopdHOM PyHKLNN.
52.MpuHumMn aprymeHTa.
53.Teopema Pyuie.
54.0cHoBHasa TeopeMa anredpbl.
55.Teopema N'ypBuUa o Hynax nocnegoBaTenbHOCTU rONOMOPEHbLIX PYHKLMNA.
56.IMNpuHumMn makcumyma mMoayns.



57.Jlemma LBapua.
58.[lononHeHue k nemme LBapua.

1.

10.

11.

12.

13.

14.

15.

16.

MpuMepHbIN NepevYeHb NPakTUYeCKUX 3agaHumn
Haiitn  obpas obnactu D  npu  ortobpaxeHum  dyHkumen  w=f(z):

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

Hantm  obpas  obGnactu D npu oTobpaxeHun  pyHKUMEN w=f(2):

4

D= {z:|z|:2; E<argz<£}; w=2",
8 4

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

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

oTobpaxeHun wW==e?2,

BbISICHUTB, kKakasa 4acTb KOMMIIEKCHOW NNIOCKOCTU PacTArMBaeTCs, a kakas CknmaeTcs npu
oTobpaxeHun W=Inz.

[Ons yHkummn f (z) =sin Z ykasaTb TOYKM, B KOTOPbIX CyLLecTByeT npousoaHas f'(z), u
HanUTN 3Ty NPOU3BOLHYIO.

Bbiancnntb th (In 3+%‘J.

Bbluncnntb ctg (%—i In 2}.
Tl
Bbluncnnte nHTerpan j ——dt.
o l+it

Bbluncnute nHTerpan j
0

Bblumncnute nHterpan _[ Ze’dz, rge Y — OTpPesoK NPsIMON OT TOYKM zy=1 pO TOYKM
Y

Z,=1.

2

Bblumncnntb nHTerpan I c0sZdz, roe Y — OTPE30K NPAMOWA OT TOYKM Z)=T [0 TOYKM

Y
TC -

Bbluncnutb nHTErpan I ZZCOS 2dz, rge Y —oTpesok NpsIMOoi OT TOYKM )= I [0 TOYKM
Y

z,=1.

Hantu Hynn pyHkuum  f (z) =14+ c0sz wnonpegennTb UX KPaTHOCTMW.

8

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

Z-sInz
MycTb []jf (z)dz=0. Cnepyet nu u3 atoro, yto f(z) — aHanuTMyeckas yHKUMSA

Y
BHYTPW 3aMKHYTOMN KpUBOW vy ?



sinz
17.BblMmMcnunTb nHTErpan U] ——dz

o0
18.HawTtn pagnyc cxoOMMoCTu CTENEeHHOro paga > (1+i)" 2",

n=0

0 7 n
19.Hantn pagnyc cxoaguMocTun CTEeNeHHOro psaaa z (Ej .
n=0

Pa3noXnTb MO CTENeHsIM pasHocTn Z—3.

20. DyHKUMIO f(z)=3 >

Z2

21.®yHkumio  f (z) = (z+—1)2

pa3noxXnTtb B pAaAa MNno crteneHAmM Z W Hantm obnacTtb

CXO4MMOCTU MNOSyYEeHHOoro psiaa.
22.MoxeT nNu pasnoXxeHne HEKOTOPOU PYHKUMK B psa JlopaHa nNo cTeneHaM pasHOCTU Z —Z,

coaepxartb:
a) KOHEeYHOE YMCIO criaraemMblix ¢ OTpuLATENbHLIMU CTENEHSAMMN 3TOW Pa3HOCTY;
6) KOHEYHOE YMCIO cnaraemblx C NONOXUTENBHBIMU CTENEHSIMU 3TON Pa3HOCTH;
B) 6eCKOHEYHOEe YMCIOo criaraeMbIX C OTpULLATENbHBIMY CTEMEHSIMU 3TON Pa3HOCTMH;
r) 6ECKOHEYHOE YMCHO CriaraeMblX C MOMOXUTENbHBIMU CTENEHSIMU 3TOW Pa3HOCTN?

3a,qa|-|m| BXOAHOIO KOHTpONA
PekomeHgyeTca B Hayane usyyeHUs AUCUMMMWHBI NMPOBOAUTL BXOAHOW KOHTPOSb B
yCTHOM (hbopMe — Ha 3HaHMe Tabnuy NPou3BOAHLIX U WHTErpanoB WM B MUCbMEHHOMN -
BblYMCIIEHME UHTErpasnos, NPOU3BOLHbIX.
MpumepHoOe coaepkaHne 3agaHnn BXOOHOIO KOHTpONS:

1.

' 4 B
Haiitu npoussonnyio Yx ¢yHkuum Y= (X2 +1) arcsinx—Iny1-x°
2.

4 2 2

HaiiTi yacTHbIe IPOM3BOAHbIe (yHKIpH 2=/ ~X +YX" =y
3.
Beruucnute unaTerpan . x° + In ( X — 1)

I dx

x—1
4.
Beruncnurs MHTErpal J.5X2 —3x+20 g
X
x® +5x

OnucaHne TexHonormmM npoBeaeHus

TekylWwnn KOHTpONb npefcTtaBnsieT cobon npoBeEpKYy YCBOEHUs y4ebHOro matepuana
TEOPETUYECKOro 1 NpaKkTUYEeCKOoro xapakrepa, perynsapHo OCyLEeCTBIIAEMY Ha 3aHATUSAX.

Tekylnn KOHTPONb npedHasHayeH ONns NpoBEepKM Xxoda M KayecTBa (popMmpoBaHUA
KOMMNEeTEeHUMA, CTUMYNMpOBaHUA y4vebHon paboTbl oby4valowmxca M COBEPLUEHCTBOBAHMS
METOOUKM OCBOEHUSA HOBbIX 3HaHUW. OH obecneyMBaeTcs npoBefeHMEM OMPOCOB MO
TeopeTn4yeckomMy maTtepuarny, BbiNoSIHEHNEM NPaKTUYECKUX 3a0aHuUMN.

Mpn Tekywem KOHTpone YpOBEHb OCBOEHUA Y4ebHOW OUCUMMAMHBI W CTEMNEHb
CPOPMMPOBAHHOCTN KOMMETEHUMM OnpeaenatTcs OUeHKaMW «3a4TeHO» U  «He3adTeHO».



CuctemaTMyHOCTb, OO BEKTUBHOCTD, aprymMmeHTnpoBaHHOCTb — r1aBHbl€ MPUHLUWMbI, HA KOTOPbIX
OCHOBaHbIl KOHTPOJ1b N OLUEHKa 3HaHUN o6yqa+ou.|,v|xc;|.

TpeboBaHus K BbINOSTHEHUIO 3a4aHUI (LUKanbl U KPUTEPUN OLIEHNBAHUS)
Mpn npoBeaeHUN TEKYLLIErO KOHTPONSA yCrneBaeMOCTH UCMONb3YTCA cneayoLimne
nokasartenu:
1) 3HaHWEe OCHOBHbIX NOHATUI U ONpeaeneHun;
2) yMeHue UCcnonb3oBaTb CTaHAAPTHbIE METOAbI AN PELUEeHNs TUMOBbIX 3a4ay;
3) onTMmanbHOCTb X04a peLUeHus;
4) noruka nsnoXxXeHus, paccyXaeHun;

5) NpaBMbHOCTL BbINOSIHEHUS PacyeToB;
6) caMOCTOATENBHOCTbL BbIBOAOB.

Kputepum oLeHKM KOMNeTeHLUMN (pe3ynbTaTtoB 00y4YeHus) Npu TeKyLwen
aTTecTtauum:

3a4TeHO: BbLINOMHEHNE MPAKTUYECKMX 3a4aHNA U OTBETbI B XOA4E ONpoca COOTBETCTBYIOT
nepeyncneHHbiM nokasartenam, obydarlwminca gaet OTBETbl HAa OOMNOSIHUTENbHbIE BOMPOCHI,
MOXeT OblTb HEe COBCEM MOSHble. [JeMOHCTpMpYEeT yMEHWe pewaTtb 3agaudn, BO3MOXHO C
HEKOTOPbIMM OLINBKamu.

HesauteHo: B xofe onpoca oTBeTbl 00yyaroLerocs He COOTBETCTBYKT HU OOHOMY U3
nepeyncneHHbix nokasatenen. OOyyalOLWMNCA OEMOHCTPUPYET pparMeHTapHble 3HaHus U’
YMEHMS UNN X OTCYTCTBUE.

20.2 NMpomexyTo4yHaa aTrectauus

lMpomexyToyHaa aTTecTauma npoBoauTCa B cooTBeTcTBUMM C [lonoxeHnem o
NPOMEXYTOYHON aTTecTaumMmM obyyalwmxcs no nporpaMmam  BbiCLLEr0  0Opa3oBaHuS.
lMpepHasHayeHa Ana onpeferneHns ypoBHS OCBOEHUsI BCero obbema ydebHon auCUMnAnHBbL K
npoBOANTCA B hOpME 3a4eTa 1 IK3aMeHa.

MpomexxyTouHas atTecTaums no AUCUMNINHE OCYLLECTBNSETCS C MOMOLLbIO Cneayowmx
OLIEHOYHbIX CPEeaCTB:

MpumepHoOe coaepxkaHMe 3ag4aHUN NTOFOBOW KOHTPOJIbHOM paboThbl
1. Haittn obpa3s obnactu D npn otobpaxeHn dyHkumein w= f (z):

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

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

w=ctgz.

3. BblumcnuTb uHTErpan j (1+ |- ZZ)dZ , e Y— nuHus, coeamHsiowan Toukn Z; =0 u
Y
Z,=1+21,
a) OTPe30K NPSMOWn;
0) oyra napabonsl;
B) IoMaHaa Z1Z3Z, ,rae Z3=1.

Moyemy nony4atoTcst pasHble OTBETHI?
4. Bblmncnntb nHTErpan j Imzdz, roe 7v:
Y

a) OTpesok npamoit oT Toukn ;=0 poToukm Z,=1+2i;



6) Aayra napabonbl y= 2%2 OT TOYKM )= 0 [o Touku z, =1+2i. MNoyemy

noJsiy4yarTCda pa3Hble OTBETHI?
5. CyLIJ,eCTByeT i (byHKLI,I/IF!, aHanutunyeckas B Touke z =0 M NpuUHMMaOLLas B TOYKax

z =% (n=1,2,...) sHaverus:
ol 11111 11
21 2’ 4’ 4! 6’ 6’ 12kl 2k’ 1
o) L, 2, 3,4 28 0 o
2 3 4 5 6 7 n+1

. 1 y
6. CDyHKLI,I/IFI SIn —Z nmeert 6eCKOHe‘-IHyI-O nocnenoBaTesibHOCTb HyJeun, CXoaAaulyroCA K

Toyke 1, HO TeM He MeHee 3Ta (PYHKUMSA OTfMYHA OT MOCTOSIHHOW. He

NMPOTUBOPEYUT JIK ITO TEeopeme eﬂMHCTBeHHOCTM?
2i + o

zsin zt
7. Bbluncnutb MHTErpan j Z—dz, t > 0.
Ji—o Z +1
i+o0
z cos zt
8. BbluMcnuTb uHTErpan j ——dz, t>0.
o (Z+1)

Mepe4vyeHb BONPOCOB K 3K3aMeHY

PaclumpeHHasa komnnekcHasa niockocTb. Ctepeorpaduyeckada npoekuuns. Chpepa PrumaHa.
JInHenHaa yHKLUNA KOMMNIIEKCHOIO NepeMeHHOro.

dyHkuma f(z) = % OGpa3 OKPYXKHOCTU |z —zg| = R Npn OTOGPAKEHUM STOM (YHKLIMEN.

A W o bdE

[pobHo-nnHenHasa dyHkumnsa. CTpyKTypa oTobpaxeHus, 3agaBaeMoro  ApoOHO-NNHENHON
dyHKUMen.

5. NokasaTtenbHad QYHKUMA KOMMIIEKCHOrO nepemMeHHoro. KoMmnnekcHbIn  norapugm.
OnpegeneHne n npocTenume CBOMCTBA.

6. TpuroHomeTpuyeckue YHKUMM  KOMMMEKCHOro nepemeHHoro. OnpegeneHns u
npocTenLime CBOUCTBA.
7. N'mnepbonnyeckne yHKUMM KOMMNEKCHOro nepemeHHoro. OnpeneneHns n npocrenume

cBoKcCTBa.

8. OTobpaxeHne NIIOCKOCTU NOCPEOCTBOM PYHKLMN €7 .

9. OuddepeHumpyeMocTb PYHKUMA B CMbICIIE KOMMIEKCHOro aHanusa. [lpousBogHas wm
anddepeHuman. FeoMmeTpmyecknn CMbICI MOOYNA U apryMmeHTa npons3BogHON (OYHKLMN B
TOuKe.

10. Teopema Kowun-PumaHa.

11.Cneacteua n3 Teopembl Kowwn-PumaHa. [apMoHudeckne dyHKumMn.  ConpspkeHHble
rapMoHu4eckune yHKLMUK.

12.HTerpan OT KOMMSIEKCHO3HAYHOW (PYHKUMN OEeNCTBUTENbHOro nepemMeHHoro. Moaynb
WHTerpana un oueHka Moayns nHterpana.

13.0npegeneHne un npocTenne CBOMCTBA WHTerpana oT  QYHKLMM  KOMMSIEKCHOro
nepemMeHHOro no KpnBoOW.

14.OueHka uHTerpana.

15. Annpokcmaums HTerpana nHTerpansHom CyMMOW.

16. Annpokcmaumst MHTerpana no KPUBOW MHTErpanom no fIOMaHoMW.

17.Teopema Kown-l'ypca.

18.Teopema Kown-I'ypca ans MHOrocBa3Hon obnacTu.



19.Hes3aBucMMoCTb MHTErpana oT Buga nyTm UHTErpUpoBaHuS.

20.MepBoobpasHasn dpyHkumsa. Popmyna HetoToHa-JlenbHumua.

21.BbiBoA nHTErpanbHon popmynbl Kowwm.

22.Jlemma o gudpdepeHUnpoBaHUN MHTErpana no napameTpy.

23.NHTerpanbHble dopmynbl Kowmn ans npomsBoaHbIX rofioMopdHon dyHkumn. Cneacreme o
B6eckoHevHon anddepeHLMpyeMoCcT rofioMopdHON OYHKLUN.

24. dopmyna Tewnnopa.

25. OueHkn NponsBogHbIX ronoMopgHon yHKumMK. HepaseHcTBa Ko,

26. Teopema Jlnysunns.

27.TlepBas Teopema eUHCTBEHHOCTMU.

28.Hynb pyHKUMK, KpaTHOCTb HYNSA. [peacrasneHne ronoMopdHON YHKLNM B OKPECTHOCTH
Hyns.

29.30n1MpoBaHHOCTbL HyNen rofloMopHON OyHKLMN.

30.BTopas Teopema egmHcTBEHHOCTU. Creacreume.

31.lMocnepoBaTenbHOCTM rofIOMOPMHbLIX PYyHKLUMI. [1epBasa Teopema BenepLutpacca.

32.Tononorna B NpocTpaHCcTBe ronoMopdHbIX pyHKunn. BTopas Teopema BenepTpacca.
Teopema MoHTens (6e3 gokasaTenbcTea).

33.Pagpbl ronomopdHbIX yHKUMA. NovneHHoe anddepeHumpoBaHme 1 MHTErpupoBaHune.

34.CteneHHble psabl. Teopema Abens. dopmynbl 4ns KoaddnuneHTos.

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

36. PasnoxeHue ronomopdHon oyHKUMKM B pag, Tennopa.

37.Pag NNopaHa. ®opmysbl 4Na KOIHPULMEHTOB.

38.PasnoxeHune yHKLMI, ronoMOpdHbIX B KONbLe, B pag JlopaHa.

39.0cobble To4kn. Bnabl ocobbix TO4YEK.

40.BblyeT pyHKUMM B Touke. Teopema Kowum o0 BblyeTax.

41.Popmyna JlopaHa.

42.BblvncneHne BblveTa B nostoce. HacTHele cnyyau.

43.onoMopdHOCTb U 0COBEHHOCTM Ha BECKOHEYHOCTN.

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

45.BblveT hyHKUMKM Ha 6eckoHevHocTH. Teopema Kowwu o nonHom cymMme BblYETOB.

o0
46.MpocTenwne T1nbl HeCOBCTBEHHbLIX MHTErpasnoB. VIHTerpanel BMaa J.R(x)dx.

- 00

o0
47 .WHTerpansl BMaa If(x) ¢~ dx . Jlemma XoppaaHa.
— 00
48.Jlorapundpmunyeckaa pyHKUmnA. Touka norapmmMmyecKoro BeTBIEHUS.
49.CTteneHHasa (PyHKUMA C NPOU3BOSIbHBLIM MokasaTenem creneHu. Todka anrebpauvyeckoro
BETBMEHMS.
50.Jlorapudmmnyeckas nponsBogHasi U ee CBOMCTBA.
51.MMone mepomMopdHbIX pyHKUMIA. [MprnpaweHne norapudgma mepomMopdHON OYHKLMN.
52.MpuHumn aprymeHTa.
53. Teopema Pyuue.
54.OcHoBHasi Teopema anrebpsbl.
55.Teopema NypBuLUa 0 HynsX nocnegoBaTenbHOCTU MONTOMOPMHBIX PYHKLINA.
56.MpuHuUMN Makcnmyma mogyns.
57.Jlemma LBapua.
58.[ononHeHue kK nemme WBapua.

OnucaHne TexXHonornun NpoBeaeHUs

MpomexyToyHas aTtTecTauMs Mo AUCUMNNMHE npecrneayeT UuUenb OUueHUTb paboTy
obyyalowmuxcss 3a Kypc, MOMy4YeHHble OOy4YawlMMUCA 3HAHWUS, YMEHUS U  YPOBEHb
NPUOBPETEHHbIX  KOMMNETEHUMI, WX TMPOYHOCTb, pPasBUTUE TBOPYECKOrO  MbILLNEHNUS,



npuobpeTeHne HaBbIKOB CaMOCTOSTENbHOW paboTbl, YMEHWE CUHTE3MpOoBaTb MONYyYEHHbIe
3HaHUSA N NPUMEHATb UX NPU PELLEHUN NPAKTUYECKNX 3adau.
3avert

MpoBoauTcs Ha nocrnegHeM NPakTUYeckoM 3aHATMK. MToroBas oLeHKa BbiCTaBRseTCs Mo
pesynbTaTam BbIMNOSIHEHUS MTOFOBOW KOHTPOSbHOM paboThl.

TpeboBaHuWs K BbINONHEHUIO 3a4aHUI (LUKanbl N KPUTEPUN OLIEHNBAHMS)

Mpn npoBedeHUM NPOMEXYTOYHOM aTTecTaumMm B ¢opMe 3a4eTa MUCMONb3ykTcA
crnegywuime nokasaTtenu:

1) ymeHne NpuMeHATb CTaHAapTHbIE METOAbI AN pELUEeHNS TUMOBbIX 3a4ay;

2) onTnMasibHOCTb XO4a peLueHnA,;
3) npaBuUIibHOCTb BbIMNOJIHEHNA paC4ETOB.

LLkana oueHnBaHUA:

3ayTeHo: BbIMNOMHEHME 3a4aHUA KOHTPONbHOW paboTbl COOTBETCTBYIOT NepedncrieHHbIM
nokasartenam. bonee NonoBmHbI 3agaHN KOHTPOMBHOM PaboTbl BbIMOMHEHBI BEPHO.

He3ayTeHo: MeHee NonoBMHbI 3a4aHN KOHTPOSbHOM PaboTbl peLLeHbl BEPHO.

OK3ameH npoBoauTca B dopme cobecepoBaHus ¢ npenogasatenem. Obyvarowmica
nony4aeTt ABa TEOPETUYECKMX BOMpPOCa Ha 3HaAHWE MOHATUIN 1 onpegeneHnin, PopmMynmMpoBOK U
[0Ka3aTenbCTB YTBEPKAEHUA U 3a4a4vy U3 NepeydHsi NMpakTMyYeckux 3agaHun. Mo pesynbtatam
OTBETa BbICTABMSAETCA OLEHKa No NATUGanbLHON LWKane.

Bpems noarotoBku K OTBETY HE AOMKHO NpeBbiaTh O4HOMO aCTPOHOMMYECKOro Yaca. Mpu
HeobxogMMoOCTK, B Xxoge OTBeTa npenogaBaTefNlb MOXET 3ajaBaTbh YTOYHSKOWME U
[AOMOSTHUTENBbHbBIE BOMPOCHI.

Mpn npoBegeHUM MNPOMEXYTOYHOW aTTecTaumm B OpMe 3K3aMeHa WCMonb3yTcs
crnegywuime nokasaTtenu:
1)3HaHKne y4ebHOro matepmana n BnageHne NOHATUNHBIM annapaTtoM KOMMSIEKCHOrO aHanmaa;
2) NOrvKa U3noXeHus;

3) KOPPEKTHOCTb (POPMYINIMPOBOK M AOKA3aTENLCTB YTBEPXKAEHUN N TEOPEM;
4) ymeHne CcBA3bIBaTb TEOPUIO C MPAKTUKOW;

5) ymeHue unncTpupoBaTtb OTBET NpUMeEpamMu;

6) ymeHue NnpuMeHaTb OopMyIbl, pellaTh 3agaudun.

CoOTHOLLUEHNE NokasaTenewn, KpUTepMeB 1 LLKarbl OLEHUBaHUS pe3ynbTaToB 00y4eHus.

YpoBeHb
Kputepumn oueHnBaHus chopmupoBaH- | LLkana oueHok
HOCTM
KOMNeTeHuU MmN
Ob6yvarowminca B MNOMHOW  Mepe  Briageetr MOHATUWHBLIM | [1OBbILLEHHbIN OT1nunyHo
annapaTtoM AaHHon o6nacTn KOMMMEKCHOro aHanm3a, KOPPeKTHO YPOBEHb
dopmynupyeT ¥ [OKa3biBaeT  YTBEPXOEHWs,  CrnocobeH
WNNICTPUPOBaTb OTBET nNpuMmepamn, dakTamu, AaHHbIMU
Hay4YHbIX UCCrefoBaHWIA, NPUMEHATL TEOpEeTUYECKNE 3HaHNS NS
pelleHns npakTuyeckMx 3agad B ob6nactM  KOMMIEKCHOro
aHanusa
OTBeT obyuvatowierocss He COOTBETCTBYET OAHOMY (OBYM) w3 BasoBbii XopoLlo
NnepeyncrieHHblX nokasaTtenen, Ho CTyAeHT AaeT npaBuiibHble YPOBEHb
OTBETbl HAa AONOMNHUTENBbHbIE BONPOCHI.
OTBeT obyyvaroLerocsi He COOTBETCTBYET MobbIM ABYM (Tpem) 13 MoporoBbin YposneTtsopu-
nepeyvncrneHHblX nokasatenen, obyyarLnincss AaeT HenomnHble YpPOBEHb TeNbHO
OTBE€Tbl Ha [JOMOMHWUTENbHblIe BOMPOChl. [eMOoHCTpupyeT
YaCTUYHbIE 3HAHWSA, UM MMEET He MOnHoe npeacTaBieHun




MOHATUA KOMMIIEKCHOrO aHanuaa, AoMycKkaeT CyLeCTBEHHbIe
OWwKnBKKN B peLLeHnn 3aaay

OtBeT oOyuaroLlerocd He COOTBETCTBYET MOObIM YETbIPEM U - Heypoenert-
bonee wn3 nepeuyucneHHblx nokasatenen. OO6Gyvarowmncs BOPUTESTIbHO
OEMOHCTPUPYET  OTPbIBOYHbIE,  (parMeHTapHble  3HaHuS,
gonyckaeTt rpyoble owmnbKn, He YMEET pellatb 3agayun.

20.3 ®OHO OUEHOYHbIX cpeacTB ChOPMUPOBAHHOCTM KOMMETEHUMA CTYOEeHTOB,
pekoMeHAyeMbIW AN NPpoBeAeHUsA AMarHocTUYeCcKux pabor

1) TecToBble 3aaaHus
- 3aaHnsA 3aKpPbITOro TUNa - CPeaHUIN YPOBEHb CIIOXHOCTM

3
KopHsimu ypaBHeHust X~ +36X Han nonem koMnnekcHbIX Yncen SBNSIOTCS ...

6 -
2) —6; 4 >
Test2
Yucno i*®* paBHO
1) -i;  2)-1; 3)i; 4) 1.

4

MHuMasi yacTb YacTHoro 1+1 pasHa

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

Ecnu doyHkuma w(z) =u(x, y) +Vv(x, y) ronomopdHa B 0651aCTM KOMNIIEKCHOM NIIOCKoCTK. Toraa eé
Nnpon3BoAHas BblYMCsSETCs No hopmyre

1) w’(z)=(2—§+i%; 2) w'(z)=%u—i%;

Kakune dpyHKUMM audpdepeHumnpyembl B CMbICIe KOMIMIEKCHOro aHanm3a Ha BCcen KOMMNeKCHOM
NOCKOCTU

Sin z

- 3agaHuga OTKPbITOro Tmna (KOpoTKUM OTBET)




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

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.

TpeboBaHuMs K BbINONHEHUIO 3a4aHUK, LWKanbl U KPUTEPUM OLLEEHUBAHUSA
1) TecToBbIE 3agaHuA.

- 3agaHuga 3aKpbITOro TMNa — cpegHuin YpoBEHb CIOXHOCTU (BbIOOP OOHOroO BapuaHTa OTBETA,
BEPHO/HEBEPHO):

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

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

e 2 6anna — ykasaHbl BCe BEpPHbIE OTBETHI;

e 3a Kaxabl BepHbIN OTBET cTaBuTca 1 6ann, npu 9TOM 3a KaXAbl HEBEPHbIA OTBET
BblumTaetca 1 6ann;

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

- 3agaHug 3aKkpbIToro Tmna (Ha cCooTBETCTBUE):

e 2 6anna — Bce COOTBETCTBMSA ONpeaesieHbl BEPHO;

e 3@ Kaxagoe BEpHOE COMocTaBfeHne CTaBUTCS KonmyecTtBo 6Gannos, paBHOE
MakcuMmanbHoMy (2 Ganna), 4eneHHOMY Ha KONMYeCcTBO npepnaraemblx B BOMpoce
COMOCTaBlEHUM;

e 0 GannoB — HM OOHO COMNOCTaBMEHNE He BbIBPaHO BEPHO.



- 3agaHug OTKpbITOro Tuna (KOpoTKUM oTBeT):

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



