MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE
BbICLLEIMO O5PA30OBAHUA

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

YTBEPXOAIO
3aBegyowmm kacegpomn

Teopun PyHKUUN U reomeTpum
g

4

Ca CemeHoB E.M.

23.03.2025 .

PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.16 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:
CyxoueBa J1.U. — kangugat pus.-maT. HayK, AOLEHT;
CteHtoxvH J1.B. — kaHangat gms.-mat. HaykK, OOLEHT.

7. PexomeHgoBaHa: Hay4yHo-meTogndeckum CoBeTOM MatemaTmyeckoro dakynoreta
npoTtokon Ne 0500-03 ot 18.03.2025 .

8. YueOHbIN roa: 2026/2027 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
MCNONMb30BaHMA B MPUMOXKEHUAX W ONs M3YYEeHUA TakuxX AOUCUMNAWH KaK  YpaBHEHUS
MaTtemaTnyeckon puankn, OyHKLUMOHaNbHbIN aHanua, cneumanbHble pasgens! anrebpanyeckon
Tononormn, O6GbIKHOBEHHbIE A dEpPEHUManbHble  ypaBHEHUS, Teopus BEpPOSTHOCTEWN,
BblYMCIIUTENBbHAA MaTemaTuka, NpuknagHble OMCUMNAWHBIL (TMOPO- U aspoMexaHuka, Teopus
YyNpyrocTun, Teopmnsa aBTOMaTUYECKOro perynnmpoBaHms).

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
LWKOMbHOro Kypca «MatemaTuka» nnm COoTBETCTBYIOLLMX MaTEMaTUYECKUX ONCUUNITUH CPEeaHEro
npodeccuoHanbHoro o0bpasoBaHUs, WCMONb3YHOLWMUX COOTBETCTBYHOLME KONMMYECTBEHHbIE
MeTObl, a TakKe KypCoB MatemMaTU4YecKoro aHanmsa u fornku.

MpnobpeTeHHble B pe3ynbTaTe 0Oy4YyeHUs 3HaHWUS,, YMEHUS U HaBbIKK ABNAeTCA
OCHOBaHMEM ANHA YCNEeLWHOro n3y4yeHus Kak ganbHenwmnx 6asoBbiX KypcoB, Tak U cneumanbHbIX
KypCOB, a TaK e MOryT ObITb NOSie3Hbl B HAY4YHO-UCCreaoBaTenbckon pabore.

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbIMU pe3ynbTaTaMyM OCBOEHUS oGpa3oBaTeribHOM
nporpamMmbl (KOMNETEHLUUAMN) U MHAUKATOPaMM UX AOCTUXKEHUA:

Koa HasBaHwne Koa(bl) NHugunkaTop(bl) lMnaHupyemble
KOMNeTeHUnn pesynbTatbl 06y4YeHus
CnocobeH OriK-1.1. | Obnapaet 0a3oBbiMK | 3HATL:
KOHCYNbTMPOBaTb n 3HaHUAMN, - 6GasoBble MNOHATMA W
MCNonb30BaThb nonyyYeHHbIMKN B obnactu | onpegeneHus,
dyHOaMeHTanbHbIe MaTemMaTuyeckux u (Mnu) | NonyyYyeHHole B obnactu
3HaHUSA B obnactu €CTECTBEHHbIX HayK maTteMaTnyeckmx un (unw)
mMaTeMaTU4ecKoro €CTECTBEHHbIX HayK.
aHanusa, KOMMNEKCHOro
n dyHKkumoHanbHoro | OMNK-1.2. | Ymeet nucnone3oBaTtb | YMeTb:
aHanuaa, anrebpbl, 0as3oBble 3HaHUSA B | - Ucrnonb3oBatb Oa3oBble
aHanuMTU4eCcKon obnactu 3HaHNA B obnactu
OlK-1. | reomeTpun, MaTeMaTUYEeCKUX U (Mnn) | MateMatudecknx u (Mnm)
AnddepeHumansHon €CTECTBEHHbIX HayK B | €CTECTBEHHbIX Hayk B
reoMeTpum 1 TOMosormu, npodyeccroHanbHom npodeccnoHansHom
AnddepeHumanbHbIX AeATenbHOCTU. AeATeNbHOCTW.
YpaBHEHWI, [OUCKPETHON
MaTeMaTuKu n | OMNK-1.3. | MmeeT HaBblikn BblibOpa | Bnagetb HaBblkamMu
MaTeMaTU4eCcKon NOruKK, MeTOAOB pelleHns 3agad | Boibopa mMeToa0B
Teopunm  BEPOSATHOCTEN, npodeccnoHarnbHom peleHuns 3agad
MaTemaTn4eckon AEeATenbHOCTN Ha OCHOBE | NPOeCcCUoHanbHOM
CTaTUCTUKN N CRyYanHbIX TEOPETUYECKNX 3HAHUIN. | AEATENbHOCTM Ha OCHOBE
NPOLECCOB, YUCIEHHbIX TEOPETUYECKNX 3HAHUI.
METOAOB, TEOPETUYECKOMN
MeXaHMWKM B




npogeccmnoHasnbHomn

AeATENbHOCTH
12. Oo6bem ANCUUNMNHBI B 3a4YeTHbIX eavHuuax/vac. —
6/ 216.
Popma NPpOMEXYTOHYHON aTTeCTaUuumn - 3a4eT, IK3aMEH.
13. TpyaoeMKocTb NO BMAaM y4ebHon paboTbl
TpynoemkocTb
Bua y4ebHoit paboTl Bcero Mo cemecTpam
4 cemecTp

AyOouTOpPHbIE 3aHATUSA 102 102

nekunun 34 34
B TOM YucCne: npakTnyeckme 68 68

nabopaTopHbie
CamoctosTensHasa paborta 78 78

B TOM 4ncne: KypcoBas pabora (NpoekT)

dopma NpomMexXyTo4HOM aTTecTaumm - 36 36
3ayem, sk3ameH — 36 yac.

NToro: 216 216

13.1. CopepxaHue AUCLUUNIIUHbBI

Ne Peanusauus
n/n HavnmeHoBaHue pasgena
ONCUUNNNUHBI C
pasgena CopepxaHve pasgena gUCUUnnHbI MOMOLLbIO
AxCUMNIIHBI OHnamnH-Kypca,
QYMK
1. Nekunn
1.1 KomnrnekcHble KomrnekcHble yncna, KomnnekcHasa nnockocTb; MOAY b https://edu.vsu.r
yucna. N aprymMeHT KOMMMEKCHOro Yncrna, X CBOMCTBA; u/course/view.p
KomnnekcHas 4YMcnoBble NOCNefoBaTENbHOCTU U UX Npeaensbl, psiabl; hp?id=6790,
NMOCKOCTb. cTepeorpadumyeckas Npoekuns, ee CBONCTBa; cdepa https://edu.vsu.r
PumaHa, paclumMpeHHas KOMMeKcHasi NioCKOCTb; u/course/view.p
MHOXECTBA Ha NNOCKOCTK, 061acTu 1 KpuBbIE. hp?id=15695
1.2 DyYHKLMN DYHKLMN KOMMNNEKCHOIO NepemMeHHoro; npegen dyHkumuy; | hitps://edu.vsu.r
KOMIMJIEKCHOro HenpepbIBHOCTb, MOAYSb HENPEPLIBHOCTY; u/course/view.p
nepemMeHHoro 1 anddepeHUnpyeMOCTb MO KOMMIIEKCHOMY hp?id=6790,
oTobpaxeHus nepemeHHomy, ycnosusa Kowmn-Prumana; ananutudeckasa | https://edu.vsu.r
MHOXECTB. YHKUUS; reOMeTPUYECKNA CMbICIT apryMeHTa u moayns | u/course/view.p
NPOV3BOAHON; MOHATNE O KOHPOPMHOM OTOBPAXKEHUM. hp?id=15695
1.3 OnemMeHTapHble Llenas nuHenHas n opobHo-NMHenHas yHKUUN, UX https://edu.vsu.r
DYHKLMN. cBOKCTBa, 06LWM BUA ApOBHO-NMHENHOro oTobpaxeHus | u/course/view.p
Kpyra Ha cebs 1 BepxHen NonynnockoCTn Ha Kpyr; hp?id=6790,
3KCNOHEHTa U norapmdm, CTeNeHb C MPOM3BOSIbHbIM https://edu.vsu.r
rnokasaTtenem. u/coursel/view.p
hp?id=15695
1.4 WHTerpan no MHTerpan no KOMMNNekCHOMy nepeMeHHoOMy, ero https://edu.vsu.r
KOMIMMEKCHOMY npocTenLlne CBONCTBA, CBA3b C KPUBONNHENHBIMMN u/course/view.p
nepemMeHHoMy. WHTerpanamu 2-ro poga; CBeeHune K nHrerpany no hp?id=6790,
OENCTBUTENbHOMY NepeMeHHOMY; nepBoobpasHas
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dyHKuMS, dopMyna HetoToHa-JlenbHuua; nepexog, k
npegeny noj 3HakoMm WUHTerpana; uHTerpanbHas
Teopema Kowun.

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

15 WHTterpan Kowwn. MHTerpanbHasa dopmyna Kowun; 6eckoHeyHas https://edu.vsu.r
anddepeHUnpyEMOCTb aHaANUTUYECKNX AOYHKLMMN, u/course/view.p
dopmynbl Kown ons nponssogHbix; Teopema Mopepebl. 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 psagbl B obnactu: Teopema Beleplutpacca; cteneHHble psaabl; u/course/view.p
aHannTUYeCKnX Teopema Abens, dopmyna Kowun-Agamapa; pasnoxeHnue | hp?id=6790,
DYHKLMNA. aHanUTN4eckon yHKLMU B CTENEHHOW psaf, https://edu.vsu.r
€ANHCTBEHHOCTb Pa3noXeHus; 4EeNCTBUS CO u/course/view.p
CTENEHHbLIMU Psigamu. hp?id=15695
1.7 Teopema Hynu aHanutnyeckon oyHKLMK, NOpsaaok Hyns; Teopema | https://edu.vsu.r
€[MHCTBEHHOCTN | €QMHCTBEHHOCTM ANsi aHANUTUYECKNX PYHKLUMIA; NpuHUMN | u/course/view.p
N NpUHUMN MakcMmyma moayns v nemma Lsapua. hp?id=6790,
MakcMmyma https://edu.vsu.r
Moaynsi. u/course/view.p
hp?id=15695

1.8 Papg JlopaHa. Psag INNopaHa, obnacTb ero CxoaMmMocTu; pasnoXeHune https://edu.vsu.r
aHanuTnyeckon yHkumm B psag JlopaHa, u/courselview.p
€ONHCTBEHHOCTb pasnoxeHus; HepaBeHcTBa Kowwn ans hp?id=6790,
KoadhdpuumeHToB; Teopema JlnyBmunnsa n teopema ob https://edu.vsu.r
YyCTpPaHUMOW 0COBON TOUKE. u/courselview.p

hp?id=15695

1.9 M3onupoBaHHble | Knaccndukaumsi M3onmpoBaHHbIX 0COObIX TOYEK https://edu.vsu.r

ocobble TOUKK OAHO3HAYHOro XapakTepa no NnoBeaeHMo PyHKLMN 1 u/courselview.p

OAHO3HA4YHOro psay JlopaHa; nontoc, nopsgok Nnontca; CyLweCcTBEHHO 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

1.10 | BblueThl. OnpegeneHue BblveTa, TeopeMbl Kol o BblyeTax, https://edu.vsu.r

BbIYUCIIEHUS BbIYETOB; NPUMEHEHNS BbIYETOB; u/course/view.p
hp?id=6790,
https://edu.vsu.r
u/course/view.p
hp?id=15695

1.11 | Touku BeTBNeHus. | JNlorapucpmmyeckasn dyHkums. Touka norapmdpmmuyeckoro | https://edu.vsu.ru/c

Jlorapudpmuuec - | BetBneHus. CteneHHas pyHKUMS C NPON3BOSTbHLIM ourse/view.php?id=
Kasi Npou3BoAHasl | nokasatenem cteneHu. Todka anrebpanyeckoro 6790,
BeTBMeHws. Jlorapudmmyeckasi NPOM3BOAHAs U ee https://edu.vsu.rujc
CBOICTRA. ourse/view.php?id=
15695
2. MpakTnyeckne 3aHATUA
2.1 KomnnekcHbie . KomnnekcHble yncna, koMnnekcHas nnockocTb; Moayrnb | https://edu.vsu.r
yucna. N apryMeHT KOMMMNEKCHOro Yncra, X CBOWCTBA; u/course/view.p
KomnnekcHas Anrebpanyeckasn u TpuroHomeTpudeckasa popma 3anmcu | hp?id=6790,
MNOCKOCTb. KomrnnekcHoro ymicna. ®opmynsl Myaspa nssrneyeHus https://edu.vsu.r
KOPHEWN 13 KOMMIEKCHbIX YMCen YMCOoBbIe u/course/view.p
nocnegoBaTesibHOCTU U UX Npeaens!, psabl; hp?id=15695
cTepeorpacduyeckas npoekund, ee cCBOMCTBa; cdepa
PumaHa, paclumpeHHas KoMniekcHas nNiocKoCTb.
2.2 DYHKLNN DYHKLMN KOMMNNEKCHOIO NepemMeHHoro; npegen dyHkumuy; | hitps://edu.vsu.r
KOMMIIEKCHOro HenpepbIBHOCTb; AN depeHUnpyemMocTb YHKUUN B u/course/view.p

NepeMeHHoro u

hp?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
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

oTobpaxeHus

CMbICI1€ KOMMJ1IEeKCHOro aHanunaa, ycrnoBusd Kowwn-

https://edu.vsu.r

MHOXECTB. Pumana.. u/course/view.p
hp?id=15695
2.3 OnemeHTapHble Llenas nuHenHasa n gpobHo-nnHernHas yHKLMK, UX https://edu.vsu.r
DYHKLMN. CBOWCTBa, 06WM BMA ApOBHO-NMHENHOro oTobpaxkeHus | u/coursel/view.p
Kpyra Ha cebsi 1 BepXHemn NonynyockoCTU Ha KpPyT; hp?id=6790,
3KCMOHEHTa 1 noraprudm, cTeneHb C NPOM3BOSbHbLIM https://edu.vsu.r
nokasarenem; yHkUmsi XKyKoBCKOro; u/course/view.p
TPUrOHOMETPUYECKMNE 1 rmnepbonnyeckne OyHKUUN. hp?id=15695
24 WHTerpan no MHTerpan no KOMMNAeKCHOMY NepeMeHHOMY, ero https://edu.vsu.r
KOMMJIEKCHOMY npocTenLne CBONCTBA, CBA3b C KPUBOSIMHENHBIMI u/course/view.p
nepemMeHHOMy. WHTerpanamm 2-ro poga; CBeaeHue K nHrerparny no hp?id=6790,
OENCTBUTENbHOMY NepeMeHHOMY; nepBoobpasHas https://edu.vsu.r
dyHKUMs, popmyna HetoToHa-JlenbHuua; nepexog K u/course/view.p
npegeny nog 3Hakom UHTerpana; MHTerpanbHas hp?id=15695
Teopema Kowiuw.
2.5 UHTterpan Kowwn. UHTerpanbHasa dhopmyna Kowwm; dhopmynsl Kown ans https://edu.vsu.r
NPOU3BOOHbIX. u/course/view.p
hp?id=6790,
https://edu.vsu.r
u/courselview.p
hp?id=15695
2.6 MocnepoBatenbH | MNocnegoBaTenbHOCTM M pAabl aHAaNUTUYECKMX pyHkumn | https://edu.vsu.r
OCTW 1 psabl B obnacTtu: Teopema Beleplutpacca; cteneHHble psfbi; u/course/view.p
aHannTUYeCKnX Teopema Abens, dopmyna Kowun-Agamapa; pasnoxeHnue | hp?id=6790,
DYHKLMNA. aHanUTN4Yeckon YHKLMM B CTEMEHHOW psf, https://edu.vsu.r
€NHCTBEHHOCTb pasnoxeHus; opmyna Tennopa, u/course/view.p
HepaBeHcTBO Kown ans KoadhuumMeHToB CTENEHHOTO hp?id=15695
psga; AENCTBUSA CO CTENEHHbIMU psaaMu.
2.7 | Teopema Hynn aHannTiyeckoi dyHKUMM, NOPAAOK Hyns; Teopema | hitps://edu.vsu.ru/c
€QUHCTBEHHOCTW | EAVHCTBEHHOCTY AN aHANUTUYECKMX (PYHKLWI; NPUHLMN ourse/view.php?id=
W NpUHLMN MakcuMyma Moayns u nevmma Lsapua. %:’//edu.vsu.ru/c
MakCcnmMmyma ourse/view.php?id=
Moayns. 15695
2.8 Psan NlopaHa. Psan JlopaHa, obnacTtb ero cxoaMmMocCTy; pasroxeHue https://edu.vsu.r
aHanuTnyeckon yHkumu B pag JlopaHa, u/course/view.p
€ANHCTBEHHOCTb pasnoXxeHus; HepaBeHcTBa Kowwn ana hp?id=6790,
KoadhpuumeHToB; Teopema JlnyBmunna n teopema ob https://edu.vsu.r
yCTpaHuMoun 0cobor Touke. u/course/view.p
hp?id=15695
2.9 M3onuposaHHble | Knaccudukaumnsa n3onmpoBaHHbIX 0COOLIX TOYMEK https://edu.vsu.r
0coOble TOYKM O[JHO3HAYHOrO XapakTepa no NOBeAEHNIO PYHKLMM U u/course/view.p
OJHO3HAa4yHOro pagy JlopaHa; nontoc, NopsaaoK Nontoca; CyLecTBeHHO hp?id=6790,
Xxapakrepa. ocobas Touka, Teopema Coxoukoro-BerepwTpacca, https://edu.vsu.r
noHATne o teopeme lMNukapa; 6eckoHeYHO yaaneHHas u/course/view.p
TOYKa Kak ocobasi. hp?id=15695
3.0 BblyeTbl. OnpepaeneHue BblveTa, TeopeMbl Kol o BblYeTaX, https://edu.vsu.r

BblYMCNEHUS BbIHETOB; NPMMEHEHNS BbIYETOB; Teopema
O NOSTHOW CyMMe Bbl4eTOB. BblumcneHue nHterpanos ¢
MOMOLLbIO BbIYETOB.

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

13.2. Tembl (pasaenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNA

Ne
n/n

HanmeHoBaHue pasgena
ONCUMMNUHBI

Buabl 3aHaTun (YacoB)

[NpakTnyec
Jlekunun

Kne PHblEe

Jlabopato CamocTtosten
bHas paboTa

Bcero
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1 KomnnekcHble yucna. KomnnekcHas
6 8 - 8 22

NIOCKOCTb

2 PyYHKLMM KOMMIIEKCHOTO
nepemMeHHOro n otobpaxeHne 6 8 - 6 20
MHOXECTB

3 OnemMeHTapHble QYHKLUN 4 6 - 8 18

4 WHTerpan no koMnnekcHomy 2 6 i} 6 14
nepemMeHHoOMY.

5 WHTerpan Kown. 2 8 - 8 18

6 MocnepoBaTenbHOCTU U pAObI 4 6 ) 6 16
aHaNUTMYEeCKUX PYHKUUNA.

7 Teopema eANHCTBEHHOCTU U 0 6 ) 6 12
NPUHLMN MakCMMyMa Moayns.

8 Pag INNopaHa. 2 6 - 8 16

9 M3onupoBaHHble 0COBble TOYKM 2 6 } 8 16
O[HO3HAYHOro xapakrepa.

10 | BbiyeTbl, npuHUMN aprymMmeHTa. 5 8 - 8 21

11 | To4kn BETBMEHUS. 1 0 ) 6 7
Jlorapndommnyeckas nponssogHas

12 | Ok3ameH 36

UTtoro 34 68 - 78 216

14. MeToaun4yeckue ykasaHus ansi oby4aroLlmxcs no 0CBOGHUIO AUCLIUNIMUHDI

B npouecce npenogaBaHus OUCUMNIMHBI UCMOMb3YOTCA Takne Buabl y4ebHoM paboThl,
Kak neKkuuu, npakTMyeckme 3aHATUA, a Takke pasfuyHble BuAbl CaMOCTOATENbHOW paboThbl
obyvarowmxca. Ha nekumsx manaratotca KnyeBble U NPoGreMHble BONPOCHI OUCLUNIUHLI.
[MpoBeneHne npakTUYEeCKMX 3aHSATMI HanpaBNeHO Ha 3akpensieHne TEeOpPeTMYECKUX 3HaHWUN,
YMEHME NPUMEHATb UX NPU PELLUEHUN NMPaKTUYECKUX 3agad. [na ycnewHoro n KadecTBEHHOro
OCBOEHUS AUCUMNNMHBLI Heob6XoaMMa NnaHoMepHas, NOBCeAHEBHAN caMocTosATe NbHasa paboTa.

Mpn m3yyeHun kypca «KomnnekcHbli aHanu3» obyvalwlmmcs cnegyeT BHUMaTENbHO
CrnywaTtb M KOHCMEKTUpOBaTb Martepuarn, usnaraemblii Ha ayauTopHbiX 3aHaTusx. Obpawatb
BHMMaHME Ha onpegeneHnsa, OpPMYIMPOBKA TEOPEM, HaydHble BbIBOAblI M MNpPaKTUYECKue
pekomeHgauun. [na MNOHMMaHMA W KadYeCTBEHHOro YCBOEHUst y4vebHOro martepuana
pekoMeHayeTcd crneaytoLwlas nocrneaoBaTenibHOCTbL AEUNCTBUN.

1. Tlocne kaxgow nekuMnm pekoMeHgyeTcs noapobHo pasobpaTb TeopeTudecKkui
mMartepwuarn, BblydnTb BCE onpeneneHnss n opMynuMpoBKM Teopem, pasobpaTb NpuMepsbl,
paccMOTpeHHble Ha nekumn. MNMepea cneayowen nekumen obss3aTenbHO NOBTOPUTL MaTepuarn
npeabiayLuen.

2. BaxxHOM cOCTaBHOM YacTbH OCBOEHMSA AUCLMNNNHBI SBAISAKOTCA NpakTU4eCcKMe 3aHATUS,
KoTopble TpPeOylT MOMUMO 3HAHUKA TEOPETUYECKOro MaTepuana euwe U HaBbIKOB pELLEHUS
NpakTUYeCcKnx 3agad, 4YTo nomoraeTr rnybxe ycBouTb Y4ebHbI MaTepuan, npuobpecTtu
NpaKTUYEeCKNEe HaBbIKN N HaBbIKM TBOPYECKOM paboTbl Hag y4eO6HON U Hay4YHOW NUTEpaTypow.

Mpy NOAroTOBKE K NPAKTUYECKUM 3aHATUSM crieayeT NMOBTOPUTb OCHOBHbIE MOHSATMS MO
Temam, paccMOTpeTb NpuMepbl. Pellas 3agayun, npeaBapuTenbHO NOHATL KaKoW TEOPETUYECKNI
MaTepuarn Hy>KHO MCnonb3oBaTb. HameTuTb NnaH pelenns, nonpoboBaTb Ha ero OCHOBE PeLLnTb
npakTuyeckne 3agaqw.

Ha npakTnyeckoM 3aHATUM KaXObl ero y4acTHWK OOSMKeH ObiTb rOTOBbIM K OTBETaM Ha
BCE TeOpeTUYeCcKne BOMpoChbl paccMaTpuBaemon TeMbl. Ha nocnegHeM npakTM4eckoM 3aHsATUM
NpOBOANTCA UTOroBasi KOHTpoONnbHasi paboTa No pesynbTaTtaM, KOTOPOW BbICTABNSETCA 3a4veT
(He3aver).

3. C uenblo YACHEHNSI TEOPETUYECKNX MONOXEHUIN, paspeLleHns CNopHbIX CUTyauun
cnenyeT 3agaBaTb NpenogaBaTento YTOYHSOLWME BONPOCHI.



4, Pabota C OCHOBHOW W [OMOMHUTESNILHOW NUTEpPATypon MO AUCUMMNNHE B
61bnnoTteke unm B cuctemMe « ANEKTPOHHbIV YHUBEPCUTETY.

5. PekomeHayeTca 03HAaKOMUTLCS C HacTosiwen Paboyen nporpaMmMon ANCUMMNINHBDI.

Mpy noaroTtoBKe K NEKUMOHHBbIM W NPaKTUYECKUM 3aHATMAM, OBy4darowmmcs BaXKHO
NOMHUTb, YTO UX 3aJadva, OTBeYasi Ha OCHOBHbIE BOMPOCHI NfaHa 3aHATUS U OOMNOSTHUTENbHbIE
BOMPOCHLI NpenogaBaTtensd, nokasatb CBOW 3HAHUS U KPYrosop, yMeHWe JorMyecku rnocTpouTb
OTBET, BnageHne mMartemMaTMyecKMm annapatoM U MHble KOMMYHUKATUBHbIE HaBbIKA, YMEHUe
OoTCTamBaTb CBOK NPOdECCUOHANBHYIO NO3ULUIO.

OcBoeHne gucuunnuMHbl nNpegnonaraetr He Tonbko obs3aTenbHoe nocelleHne
ayAUTOPHBIX 3aHATUMM (NEKUMA U MPaKTUYECKUX 3aHATUA) N aKTUBHYKO paboTy Ha HUX, HO U
PEerynsapHyl0 CaMOCTOATESNbHYH Y4eOHyH [OeATEeNbHOCTb B TEYEHUM CeMecTpa: M3y4veHue,
pekoMeHayeMon nuTepaTypbl, CAMOCTOATENIbHOE OCBOEHNE MOHATUMHOIO annapara, NoAroTOBKY
K NPaKTU4ECKUM 3aHATUSAM, BbINOSIHEHWE WHOMBUAYAlbHbIX 3aJaHuK, NOArOTOBKY K 3aveTy U
3K3aMeHy.

Bce BbINONHAEMble CTyAeHTaMUW CaMOCTOATENbHO 3afaHus nognexaT nocreayroulen
npoBepke npenogasatesieM. [ns ycnewHoOW camoCTOATENbHOW paboTbl HEOOXOOUM TECHbLIN
KOHTaKT C npenogasateneM. Pesynbtatbl TEKYLUMX aTTECTAUMA YYNTbIBAOTCS NpenogaBaTenemM
npu NpoBeaeHUN MPOMEXYTOYHON aTTecTaunn.

YcnewHoe OCBOEHME Kypca npegnonaraeT akTUBHOE, TBOPYECKOE yvacTue CTyAdeHTa
nyTem nyaHoMepHoW, NoBCeAHEBHOW paboThl.

15. lepeyeHb OCHOBHOM W AOMNONIHUTENILHOW NUTEpaTypbl, PEeCypCoOB MHHTEpPHET,
Heo6XoAUMbIX AN OCBOEHUA AUCLMMNIIUHDI
a) ocCHOBHas nuTeparypa:

Ne n/m | IcTOYHMK

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

2 CeewHukos A.l. Teopusi pyHKUUU KOMIIIEKCHO20 NEPEMEHHO20 /
A.l.CeewHukos, A.H.TuxoHos - M.: Hayka, 2001. - 320 c.

3 Bornikosbickuti J1.U. C6opHUK 3aday o meopuu QhyHKUUL KOMITIEKCHO20 NepeMeHHO20:!

Yueb. nocobue dnsi cmyd.ey30e/

J1.U. Bonkossickud, I.J1./lyHu, N.I. ApamaHosuy. - 4-e u3d., nepepab. - M.: duzmamnum,
2002. - 312 c.

4 lMpusanos N.U. BeedeHue 8 meopuro (hyHKUUL KOMIMIEKCHO20 rnepemeHHo20 //N30-80
«JlaHb»: OBC. — URL: https://e.lanbook.com/book/322#book name

0) gononHuUTenbHas nuTeparypa:
Ne n/n NcToYHMK

5 Mapkywesuy A.W. Kpamkul Kypc meopuu aHanumu4eckux ¢oyHkyud /
A.UN. Mapkywesud - M.: Hayka, 1978. - 388 c.

6
Eszpaghoe M.A. AHanumuyeckue ¢pyHkyuu/ M.A.Eeepagpos. - M.: Hayka, 1965. - 424 c.

7 Cb6opHuk 3aday o meopuu aHanuUMuU4eckux ¢hyHKuul /

M.A.Esepacgpos, K.A.bexaHos, KO.B.Cudopos u dp.; [1od ped. M.A.Eeepachosa - M.:
Hayka, 1972. - 286 c.

8 Hanko lN.E. Bbicwasi Mamemamuka 8 yrpaxHeHusix u 3adayax. /

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

B) 6a3bl AaHHbIX, MHCbOpMaLIMOHHO-CHpaBO‘-IHbIe N NONCKOBbLIE CUCTEeMbI.

Ne n/n | AcTOYHMK

9 lpusanos U.N. BeedeHue 8 meoputo byHKUUU KOMI/IEKCHO20 nepemeHHo20 //M30-80
«JlaHby: O6C. — URL.: https://e.lanbook.com/book/322#book_name

10 http://www.math.vsu.ru — ogpuyuasbHbll calim Mamemamu4eckoz2o akyrnsmema BI'Y

11 http://www.math.msu.ru — ogpuyuarnsHsil catim mexmama MI'Y

12 e.lanbook.com



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

16. MNepeyeHb y4yeOHO-MeTOANYECKOrO 06ecneyeHusi AnNs CamocTosiTeNlbHOM paboThl
Kypc noctpoeH Takmm obpasom, 4ToObl MO3BOMNTL CTyAEHTaM MakCMManbHO NPOSBUTH

CnocobHOCTb K camocToATenbHOM paboTte. CTyAeHT MOXET AOMNONHUTL CMMCOK MCNOSNIb30BaHHOWN

nnuTepatypbl MHbIMU UCTOYHUKaMKW, He npeacTaBfieHHbIMU B CMUCKE pPeKOMeHOO0BaHHOMU

nutepaTtypbl, U B [JanbHEWWEM MWCNOMb30BaTb COOCTBEHHbIE MNOATOTOBMEHHbIE Y4ebHble

Martepuarsnbl NPy HaNUCaHUN KypcoBbIX N UNAOMHbIX paboT.

Ne n/n NCTOYHMK

Bornikosbickuti J1.U. C6opHuk 3aday rno meopuu oyHKUUL KOMITIIEKCHO20 MEPEMEHHO20:

Yueb. nocobue dnss cmyd.ey3oe/

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

Qusmamnum, 2002. - 312 c.

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

Mpn peanusaumm OUCUMNAUHBLI  UCMOMB3YOTCA  crnefywowmne obpasoBaTesbHble
TEXHOJSIOrMU: JIorMyeckoe MoCTpoeHne OUCUUMNIIUHBLI, YCTaHOBIEHNE MeXNpeaMETHbIX CBA3EW,
obo3HayeHne TeopeTU4ecKoro W MnpPaKTUYECKOro KOMMOHEeHTOB B Yy4yebHOM MaTepuane,
BKIMOYEHUE 3NeMEHTOB ANCTaHUMOHHBIX 06pa3oBaTesibHbIX TEXHOMOMNA.

N3noxeHne y4yebHOro Martepmana OCHOBaAHO Ha  MpuHUUMNE  CUCTEMHOCTM,
NpeemMCcTBEHHOCTM W MnocnefoBaTenbHOCTU U HanpaBfeHO Ha pas3BUTUE WHTENNeKTyanbHbIX
YMEHUN, NpohecCcnoHanbHbIX  KOMMeTeHUMn, (opmMMpoBaHMe  TBOPYECKOW  JIMYHOCTU
BbICOKOKBaNMMUUMpPOBaHHOIo crneumanncTa, cnocobHOro kK camopassuTunio, camoobpasoBaHuio,
WHHOBAUMOHHOW [fesTenbHOCTU. BaxHenwas uenb npenogaBatena — cucTteMatMsauus
bonbworo obbema TeopeTudeckoro martepumana W obyyeHMe CTydeHTa  YMEHUIo
OPUEHTUPOBATLCA B 3TOM MaTepuane.

PexomeHgyeTca ncnonb3oBaHue, Kak TpaguuMOHHbBIX (OOpM opraHu3aumm nekuMoHHOro
mMaTtepuana, Tak U BHeApPEHWE TakUX WHTEPaKTMBHbLIX TEXHOMOMMW, Kak npobriemHas nekums,
Koraa 3HaHus BBOAATCH KakK «HEU3BECTHOE», KOTOPOEe HEOBXOOUMO «OTKPbITbY.

OucumnnuHa MoXeT peanu3oBbiBaTbCs C NPUMEHEHWEM OUCTAHUMOHHLIX ObpasoBaTesSibHbIX
TEXHOMOrMMW, Hanpumep, Ha nnatdopMe  «BNEKTPOHHbIN yHuBepcutetr  BlY»
(https://edu.vsu.ru/course/view.php?id=6790, https://edu.vsu.ru/course/view.php?id=15695 )

18. MaTepuanbHoO-TeXHU4Yeckoe obecneyeHme AUCLUUNIINHDI:

[Ana npoBedeHWst NEKUMOHHbLIX WM MNPaKTUYECKUX 3aHATUA, TEKyLLero KOHTpOns U
NMPOMEXYTOYHOW aTTecTtaumMm wucnonb3dyeTcs ydebHas ayautopusi: cneunanv3vpoBaHHas
mebenb.

[na camocTtosTenbHon paboTbl 00y4alLWMXCA — KOMMbIOTEPHLINM KNacC, OCHALEHHbIN
OPrTEXHUKOWN, HeobXooMMbIM MPOrpaMMHbIM  OBGecrneyeHneM, SNEKTPOHHbIMU  Y4eOHbIMM
nocobmnsamu, 3akoHog4aTENbHO-NPaBOBON HOPMAaTUBHOW NMOMCKOBOW CUCTEMOWN, UMEKOLLINA BbIXOA
B rnobanbHyto ceTb:

Ubuntu (6ecnnaTHoe n/nnu csoboaHoe Mo, NNUEH3NS:
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 w/unn cBobogHoe [10, nuueHsus:
https://ru.libreoffice.org/about-us/license/ ); Lazarus (GNU Lesser General Public License
(LGPL), 6ecnnatHoe n/unun ceobogHoe MO, nuueHsus: https://www.lazarus-ide.org/index.php );
Free Pascal (GNU General Public License (GPL), 6ecnnaTtHoe w/unu ceobogHoe MO, nuueH3us:
https://www.freepascal.org/faq.html ); Python 2/3 (Python Software Foundation License (PSFL),


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

BecnnaTtHoe u/unu ceoboaHoe MO, nuueHaus: https://docs.python.org/3/license.html ); 46 Gimp
(GNU General Public License (GPL), 6ecnnatHoe wu/unu csobogHoe [10O, nuueHsus:
https://www.gimp.org/about/ ); Inkscape (GNU General Public License (GPL), 6ecnnaTtHoe n/unu
csobogHoe 1O, nuueHsmsa: https://inkscape.org/about/license/ ); MiKTeX (Free Software
Foundation (FSF), 6ecnnatHoe u/vnn ceobogHoe MO, nuueHsnsa: https://miktex.org/copying );
TeXstudio (GNU General Public License (GPL), 6ecnnaTtHoe n/vnn cesobogHoe MO, nuueHsus:
https://texstudio.org/ ); Maxima (GNU General Public License (GPL), 6ecnnatHoe w/unmn
csobogHoe MO, nuueHsus: http://maxima.sourceforge.net/fag.html ); Denwer (6ecnnatHoe n/vnu
csobogHoe [0, nuueHsms: http://www.denwer.ru/fag/other.html ); 1C: T[peanpuatne 8
(6ecnnaTHoe n/vnum csobogHoe Mno, NMUEeH3uns:
https://v8.1c.ru/predpriyatie/questions_licence.htm ); Foxit Reader (6ecnnatHoe w/unu
csobogHoe [10, nuueHsuma 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),
B6ecnnaTtHoe n/unu ceobogHoe MO, nuueHaus: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe w/unun cBobogHoe [10, nuueHsus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe w/vnn csoboaHoe [10,
nnueHsus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), OecnnaTHoe n/mnm cBobogHoe Mno, NUUEH3NS:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnatHoe
nvnn ceobogHoe [0, nuueHausa: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL
(6ecnnatHoe w/vnn cesobogHoe [0, nuueHsua: https://www.postgresqgl.org/about/licence/ );
GeoGebra (6ecnnatHoe n/vnun cesoboaHoe MO, nuueHsus: https://www.geogebra.org/license ); R
(6ecnnatHoe u/unn ceoboaHoe MO, nuueHaus: 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 w/vunun ceoboaHoe MO, nuueHsns:
https://downloads.mysqgl.com/docs/licenses/)

19. OueHo4HbIe cpeacTBa ANA NPOoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTeCcTalun:

Mopsiaok OLEeHKM 0cBOEHMS obyyatowmmMmmncs y4ebHoro MaTepuana onpeaensieTcs
coepxaHMeM creaywmx pa3genos ANCUMIINHDIL

HanmeHoBaHuve WHankaTop(bl)
r':}gn pasgena aucumnimvHbl KO“&;‘Z}?” OOCTUXEeHUs OueHouHble cpeacTea
(moayns) H KOMMeTeHUumn
KomnnekcHble yncna. .
 |Kowmeas | ki, | ST | pemenemwee
MNOCKOCTb. OriK-1. OrMK-1.3.
OyHKuMM YCTHbIV onpoc
KOMMIMEKCHOro YK-1.1., OrkK-1.1., )
2. | NEpPEMEHHOrO U YK-1.2., Orik-1.2., MpakTueckoe 3apanme.
oTobpaxeHus OrK-1. OrllK-1.3.
MHO>ECTB.
OnemeHTapHble YK-1.1., OriK-1.1., YCTHbIN onpoc.
3. | cbyHKUMN. YK-1.2., OriKk-1.2., lNpakTnyeckoe 3agaHue.
OrlK-1. OrlK-1.3.
WHTerpan no YK-1.1., OrkK-1.1., YCTHbIN onpoc.
4. | KOMNIIEKCHOMY YK-1.2., OrlK-1.2., MpakTnyeckoe 3agaHue.
nepemMeHHoMmy. Or1K-1. OlK-1.3.
5 YK-1.1., OlK-1.1., YCTHbIN onpoc.
" | MuTerpan Kowwn. YK-1.2., OlK-1.2, IMpakTnyeckoe 3agaHue.




HanmeHoBaHwue Mugukatop(bl)
r,:}gn pasgena guCUUnvHbI Kona:e(z;;aH OOCTUXEHUA OueHouHble cpeacTsa
(mogyns) H KOMMeTeHUMmn
OrlK-1. OrllK-1.3.
NocnepoBaTenbHOCTU
n psgbl YK-1.1., OrlK-1.1,, YCTHbIN onpoc.
6. | aHaNUTU4YECKNX YK-1.2., OrlK-1.2., lNpakTnyeckoe 3agaHue.
OYHKUMA. OrlK-1. OriK-1.3.
Zejggi"BaeHHocm . YK-1.1, | OMK-1.1, | YcTHbiit onpoc.
7. A YK-1.2., Ol1K-1.2, lNpakTnyeckoe 3agaHue.
NPUHLMN Makcumyma OnK-1 OMK-1.3
Moayns. : e
YCTHbIN onpoc.
YK-1.1,, OrK-1.1,
8. Pag JlopaHa. VK-1.2. OMK-1.2. lNpakTnyeckoe 3agaHue.
OrlK-1. OrlK-1.3.
Vi3onupoBaHHbie YK-1.1,, OrnkK-1.1, YCTHbIN onpoc.
0COo0Oble TOYKM
9. YK-1.2., OlK-1.2, lNpakTnyeckoe 3agaHue.
OAHO3Ha4yHOro OnK-1 OMK-1.3
XapakTepa. ) ~
BblueTsl, npmuHUMN YK-1.1., OlK-1.1, YCTHbIN onpoc.
10. | aprymeHTa. YK-1.2., OrllK-1.2, lNpakTnyeckoe 3agaHue.
OrlK-1. OrlK-1.3.
Sgg?i’)‘;ﬁg‘:ﬂ" YK-1.1., OMK-1.1, | YcTHbiit onpoc.
11. bea YK-1.2., Ol1K-1.2, lNpakTnyeckoe 3agaHue.
aHanuUTUYecKnx OnK-1 OMK-1.3
OYHKUMNA. ) "
VK-1.1. OMK-1.1, YCTHbIN onpoc.
12 AHanutunyeckoe YK-1.2 OMK-1.2 lNpakTnyeckoe 3agaHue.
MPOAOIKEHNE. OMK-1. OMK-1.3.
["apMoHu4Yeckme YK-1.1., OlK-1.1, YCTHbIN onpoc.
13. | dyHKuMW. YK-1.2., OlK-1.2, MNpakTuyeckoe 3agaHue.
OrlK-1. OrlK-1.3.
MpomexyToyHasa aTTecTaums KoHTponbHasa paboTa.
dopma KOHTPOSS — 3a4€eT, 3K3aMeH Bonpochbl k ak3ameHy.

20 TuwnoBbleé OLEHOYHbLIE CcpeAcTBa UM MeTOAMYEeCKMe MaTepuanbl, onpeaensowme

npoueaypbl OLeHUBaHUA

20.1 TeKyLWMN KOHTPOJIb yCNEeBaeMoCTH
YMEHUH,

OueHka

3HaAHWN,

HaBbIKOB,

XapakTepuaytoLlas
KOMMNETEHUMIA B paMKax U3y4eHus AUCLMNINHBLI OCYLLECTBIAETCA B XOA4€e TEKYLLEro KOHTPons B

aTarnbl

cdopme yCTHOro onpoca v NPOBEPKN BbINONMHEHWUS PELLEHUIA MPaKTUYECKNX 3aaHUA.

KoHTpoOsb ycnesaemMoCtn no AucuuniinHe OcCyLlecCTBndAeTCA C NOoMOLbo crneayrouwmnx

OL€HOYHbIX CPeacTB (B TOM YMCne pe3ynbTaToB CaMOCTOATENbHOM paboThl):

2. JlvHenHasa yHKUMS KOMMIEKCHOro NepemMeHHoro.

3. OyHkuma f(z) = % OBpa3 OKPYXKHOCTU |z — 2g| = R Npn 0TOGPaXKEHUM 3TN (YHKLIMEN.

MpumepHbIN NepeyYeHb BONPOCOB K NPaKTUY€CKUM 3aHATUAM
1. PacwwupeHHas KomnnekcHas nnockocTb. Ctepeorpadudeckasn npoekums. Cdepa PumaHa.

doopmurpoBaHUsA



4. [OpobHo-nnHenHaa yHkuusa. CTpykTypa oTobpaxeHus, 3agaBaemMoro ApoBHO-NMHENHOWN
dyHKUMEN.

5. lNokazaTenbHass QYHKUMA KOMMIIEKCHOTO nepeMeHHoro. KomnnekcHblin  norapudm.
OnpegeneHne n npocTenne CBOMCTBA.

6. TpuroHomeTpudeckme PyHKLMMU KOMMNEKCHOroO nepemeHHoro. OnpegeneHus n npocrenume
CBOMCTBA.

7. Tvnepbonuyeckne OyHKUMM KOMMSEKCHOro nepemeHHoro. OnpegenexHns n npocrenve

CBOWNCTBA.

OTobpaxxeHne NNoCKOCTM NOCPEACTBOM PYHKUUN €7 .

AnddepeHumpyeMocTb OYHKLUMIA B CMbICHe KOMMMEKCHOro aHanusa. [lpoussogHas u

andpdepeHumarn. [eoMeTpruyecknn CMbICIT MOAYNSA N apryMeHTa nponsBoaHON OyHKUUK B

TOuKe.

10. Teopema Kowwmn-PumaHa.

11.CnepnctBua un3 TeopemMbl Kowwun-PumaHa. [apmoHudeckne yHKumnM.  ConpsikeHHble
rapMoHu4eckmne yHKUUN.

12.WHTerpan OT KOMMSIEKCHO3HAYHON (OYHKUMN AENCTBUTENBbHOrO nepemMeHHoro. Moaynb
WHTerpana un oueHka Moaynsa uHTerpana.

©

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

14.OueHka uHTerpana.

15. Annpokcnumauusi HTerpana uHTerpanbHOM CyMMOWN.

16. AnnpokcnmMaums nHTerpasna no KpMBoOW MHTErpanom no fTIOoMaHomn.

17.Teopema Kowwmn-l'ypca.

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

19.HesaBucmoCTb MHTErpana oT Buga nytm UHTErpupoBaHus.

20.MepBoobpasHasa pyHKkumsa. Popmyna HetoToHa-JlenbHumua.

21.BbiBOA MHTerpanbHon goopmynbl Kown.

22.Jlemma o gndepeHunpoBaHnun MHTErpana no napameTpy.

23.NHTerpanbHble doopmyrnbl Kowm ana nponsBogHbIX rofioMopdHon dyHkumn. Cnencreme o
BGeckoHevHoM anddepeHUMpyeMOCTM rofioMopdHOM PyHKLUUK.

24. ®opmyna Tennopa.

25. OueHKn Npon3BoAHbIX ronioMopdHon dyHkumMn. HepaBeHcTBa Kowww.

26.Teopewma Jlnysunns.

27.lepBas TeopeMa eANHCTBEHHOCTW.

28.Hynb pyHKUMK, KpaTHOCTb Hyns. [peactaBneHne ronoMopgHON PyHKLMM B OKPECTHOCTU
HYn4.

29.130nMMpoOBaHHOCTb HYNEen ronoMopHON OYHKLNN.

30.BTopas Teopema eguHcTBEHHOCTU. CneacTtaue.

31.MocnegoBatensHOCTM ronomMopdHbIX PyHKUMI. NepBas Teopema Bereplutpacca.

32.Tononorns B NpocTpaHCTBe rornomMopdHbIX yHKUMn. BTopas Teopema Beueplutpacca.
Teopema MoHTens (6e3 gokasaTtenncrea).

33.Pagpl ronoMopdHbIX yHKUMIA. [NouneHHoe anddepeHunpoBaHme U MHTErpUpoBaHne.

34.CTteneHHble psabl. Teopema Abens. dopmynbl Ans KO3 rUneHToB.

35.CBOWCTBO Kpyra cxogumocTu cteneHHoro psga. Popmyna Kown-Agamapa.

36. PasnoxeHune ronomopdHon pyHKUMK B psag Tennopa.

37.Psapg JlopaHa. ®opmynbl 4ns KO3PULMEHTOB.

38.PasnoxeHune oyHKUMIA, roNTOMOPMHbLIX B KONbLe, B pag JlopaHa.

39.0cobble Toukn. Buabl 0cobbIx TOYEK.

40.BbiyeT pyHKUMN B TOUKe. Teopema KoLum o0 BblyeTax.

41.dopmyna JlopaHa.

42.BbluncrieHve BblyeTa B nostoce. YacTtHole criydan.



43.onomMopdHOCTb N 0COBEHHOCTM HA DECKOHEYHOCTM.
44.Pa3snoxeHune B psag JlopaHa B OKPECTHOCTU N30NTMPOBAHHOM OCOBOM TOYKM.

45.BblveT pyHKUMKM Ha 6eckoHevHoCcTU. Teopema Kol 0 NomHOM CyMMe BblYETOB.

0
46.MpocTenne T1nbl HECOBCTBEHHbIX MHTErpanos. VIHTerpanel Buaa j R(x)dx .

o0
47.WNHTerpansl BMaga J.f(x) ¢~ dx . Nlemma YXopaaHa.

— o0

48. pyHKkuunn. MNpupaweHmne norapmdma MepoMopdPHON YHKLNN.

MpumepHbIN NepeYeHb NPaKTU4eCKUX 3agaHnmn

)

dyHKUMENn

doyHKUMeENn

w=f(z):

w=f(z):

1. Hantu  obpas  obnactu D npn  oTobpaxeHuu
1 . 2
D=1<z:|z|>>, Rez>0p; wW=2",
2
2. Hantm  obpasz  obnactu D npn  oTobpaxeHuu
T T 4
D=1z:|z|=2; Z<argz<=¢t; W=7,
8 4
3. MoxeT nun cdyHKuma ObiTb AnddepeHUMpyeMon B TOUKE Zo W HE ObiTb roffoMopdHOM B
aTon Touke? MoxeT nn pyHKums, ronoMmopdHas B 06nactu, 6bITb CyMMOnN ABYX PYHKLMMN,
He roffloMopdHbIX B 3TON obnactu?
4. BbIACHUTb, Kakasi YaCTb KOMMMEKCHOM NSIOCKOCTUN PacTArMBaeTCs, a kakasa CknmaeTcs npu
oToGpaxeHun W=¢e?,
5. BbISACHUTb, Kakas YacTb KOMMSIEKCHOWN MIIOCKOCTM PacTArMBaETCs, a Kakasi CXuMaeTcs Npuy
oTobpaxeHun W=Inz.
6. [ns cdyHkumm f(z) =sin Z yka3aTb TOUKM, B KOTOPbIX CyLLeCTBYeT npoussoaHas f'(z), n
HaWTWN 3Ty NPON3BOAHYIO.
T
7. Bblamncnutb th(ln3+z}
T .
8. Bbluucnutb ctg(z—lln 2).
1
1
9. BbluMCnUTbL MHTErpan f ——dt.
o 1+1t
Log+it
10. BblumncnuTb nHTErpan I 1— dt.
o 1-1t

11.BblyncnuTb uHTErpan

Y

j Ze’dz, rne Y — oTpe3oK NpsIMON OT TOYKM z;=1 po TouKM
Y

J c0SZdz, roe Y — OTPe3oK NPSMOIA OT TOYKM ;=T [0 TOYKM



2 . .
13.Bblumcnutb uHTErpan j Z2°coszdz, roe Y - OTPE30K MPSAMOW OT TOYKM Z; =1 [0 TOYKM

Y
z,=1.
14.Hantu Hynu oyHkummn  f (z) =1+cC0Sz W onpegenuTb NX KPaTHOCTH.
8
15.Hantun kpaTHOCTb HyNs Zo=0 Ana yHKunn f(z) = %
Z-sinz

16.MycTb g]f(z)dz =0. Cnepayet nu u3 atoro, yto f(z) — aHanuTMYeckas yHKLMS

Y
BHYTPW 3aMKHYTOW KpUBOW vy ?

sinz
17.BblancnnTb nHTErpan []j —_— dz
|Z+i|=1 (Z+|)
(e8]

18.HawnTty pagunyc cxooMMoCTu CTENEeHHOro paga > (1+i )n z
n=0

n

0 7 n
19.Hantn pagnyc cxoaguMocTun CTENEHHOro psaaa Z [Ej .
n=0

20. dyHkumio f(z) = 3 12 Pa3MNoXWUTb MO CTeneHam pasHoct Z—3.
-2z
52

21. DyHKUUIO f(z) = pasnoXmntb B psd MO cTeneHaM Z M Hautm obnactb

( +1)2
CXO4MMOCTU NONyYEeHHOoro psiaa.
22.MoxeT nu pasnoXxeHne HEKOTOpoun OYHKUMM B psa JlopaHa No cTeneHaM pasHOCTU Z —Z,

copepxaTb:
a) KOHEYHOE YMCIO criaraemMbliX C OTpUUaTENbHbIMU CTEMNEHAMM 3TOW Pa3HOCTU;
6) KOHEYHOE YMCNO CrnaraembiX C NMOSNIOXUTENbHBIMU CTENEHSMU 3TOM PA3HOCTK;
B) 6€CKOHEeYHOE YMCIO criaraemMbliX C OTpULaTENbHbIMU CTEMNEHSAMM 3TOW Pa3HOCTK;
r) 6eCKoOHEeYHOE YNCO craraemMbiX C NONOXUTENbHLIMU CTENEHSAMN 3TOM Pa3HOCTU?

3a,qa|-|v|;| BXOAHOIO KOHTpONA
PekomeHayeTca B Hayane u3yyeHua AUCUMMMAWHBI NPOBOAUTL BXOAHOW KOHTPOMb B
yCTHOM bopmMe — Ha 3HaHMe Tabnuy NPou3BOAHLIX W WHTErpanoB WM B MUCbMEHHOMW -
BblYMCIIEHME NHTErpasnos, NPOU3BOLHbIX.
MpumepHoe cogepkaHne 3agaHnn BXOOHOrO KOHTpONS:

1.
' 4 B
Haiitu mpomsBomayio V¢ dynxmun Y =(X° +1) arcsinx—Iny1-x°
2.
. z=7-x*+yx*—y?
Haiitu yacTHble IpoU3BOgHBIE (DYHKIIUU
3.
Brruuciaute uHTErpa J. x> +1In ( X — 1)
x-1
4.

Beruncnute uaTETpa



dx

j5X2_3X+20
x® +5x

OnuncaHune TexHosorMm npoBeaeHus

Tekywmnn KOHTpOMnb npencTaBnsieT cobon npoBeEpKYy YCBOEHUs y4ebHOro matepuana
TeOopeTNYEeCKOro 1 NPakTU4eCcKoro xapakrepa, peryfsipHoO OCyLLEeCTBNAEMYI0 Ha 3aHATUAX.

TeKkylWnn KOHTPONb MNpedHasHayeH ONns NPoOBEepKM Xoda M KayecTBa (PopMMpoBaHUA
KOMNEeTEHUMA, CTUMYNMpPOBaHUA y4ebHor paboTbl oby4valowmxca M COBEPLUEHCTBOBAHMS
METOAMKN OCBOEHMA HOBbIX 3HaHuin. OH obecnedvBaeTcss NpoBedEHWEM ONpPOCOB MO
TeopeTn4yeckomMy matepuany, BbiNoSIHEHNEM NPaKTUYECKUX 3a4aHUMN.

Mpy Tekywlem KOHTpoOrie YpOBEHb OCBOEHUA Y4ebHOW OUCUMMIMHBI W CTerneHb
C(POpPMMPOBAHHOCTN KOMMETEHUMM ONpeaensatTcss OUeHKaMW «3a4TeHO» U  «He3adTeHO».
CucremMatnyHOCTb, OO BEKTUBHOCTb, apryMEHTUPOBAHHOCTb — rMaBHble NPUHLUMbLI, HA KOTOPbIX
OCHOBaHbl KOHTPOSIb 1 OLIEHKa 3HAHUIN 0By4YatoLLMXCS.

TpeboBaHus K BbINOSTHEHMIO 3a4aHUI (LUKanbl U KpUTEPUN OLIEHNBAHWUS)
Mpn npoBeaeHUN TEKYLLIErO KOHTPONSA yCrneBaeMOCTM UCMONb3YTCA cneayoLimne
nokasartenu:
1) 3HaHWe OCHOBHbIX NOHATUIN W OnpeaeneHun;

2) yMeHue ucnonb3oBaTb CTaHAapTHblE METOAb! ANS pelleHNst TUMOBLIX 3a4ay;
3) onTUManbHOCTb X04a PELUEHUS;
4) norvika U3noXeHusl, paccy>xaeHui;

5) NpaBMbHOCTL BLINOSIHEHUSA PaCcYeToB;
6) caMOCTOATENBHOCTL BbIBOAOB.

Kputepum oLeHKM KOMNeTeHU1n (pe3ynbTaTtoB 00y4yeHus) Npu TeKyLwen
aTTectauum:

3a4TeHO: BbINOIHEHNE MPAaKTUYECKMUX 3a4aHuU U OTBETbI B XOA4E ONpoca COOTBETCTBYIOT
nepedncrieHHbIM nokasatenam, obyyawwunca gaeT OoTBeTbl Ha OOMNOMHUTESNbHbIE BOMPOCHI,
MOXeT OblTb He COBCEM MOfMHble. [leMOHCTpMpyeT yMeHue pellaTb 3adayvv, BO3MOXHO C
HEKOTOPbIMK OLINBKaMW.

HesauTeHo: B xode onpoca oTBeTbl 0byyarowerocs He COOTBETCTBYKT HUM OAHOMY M3
nepedncrieHHblx nokasatenen. OOy4valoWMNCs OEMOHCTpUpYeT parMeHTapHble 3HaHUS W
YMEHUSA NN nx oTCyTCTBUE.

20.2 NMpomexyToyHan aTrectauus

MpomexyToyHaa aTTecTauma npoBoauTCca B cooTBeTcTBUMM C  [lonoxeHnem o
NPOMEXYTOYHON aTTecTaumMm obyyalwmxcs no nporpaMmam  BbiCLLErO  0Opa3oBaHUS.
MpepHasHayeHa Ons onpeferneHns ypoBHS OCBOEHUSI BCero obbema ydebHONn AUCUMNAUHBLI K
npoBoaMTCA B (popMe 3a4eTa 1 3K3amMeHa.

[MpomexyToyHasa aTtTecTaums No AUCUUNIIMHE OCYLLECTBNAETCA C NOMOLLbIO CneayoLmnx
OLIEHOYHbIX CPEACTB:

MpumepHoOe coaepkaHMe 3a4aHUN NTOFOBOW KOHTPOJIbHOM paboThbl
1. Hantu obpas obnactn D npu otobpaxeHun yHkunen w= f (z) :

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

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

w=ctgz.



3. BbluncnuTb nHTErpan j (1+ - 27)d2 , e Y— nuHug, coeauHsiowan Toukn Z; =0 u
Y
Z,=1+21,
a) OTpe3oK NPAMOM;
0) oyra napabonsil;
B) oMaHaa 2123z, ,rae I3=l.

Moyemy nony4atoTcst pasHble OTBEThI?
4. BblunMcnuTb MHTErpan j Imzdz, roe V:
Y

a) OTPe30K NPSMON OT TOYKM L= 0 po Toukn Z, =1+2i;

6) nyranapabonbl y = 2%2 OT TOYKM zy=0 poToum 7, =1+2i . MNoyemy

nony4yarTcs pasHble OTBETbI?
5. CyulecTByeT nu yHKUUS, aHanMTU4eckas B Touke Z =0 1 NpUHMMAaloLLas B TOYKaX

1

Z=4 (n =1, 2, ) 3HaYeHus:

o111 11 11
2 2 4 4 6 6 2k 2k

6 L 2 3456 ~n
2 3 4 5 6 7 n+1

. 1 -
6. ®yHkumsa SIN 1—7 nmeeT DECKOHEYHYIO NocneaoBaTeNbHOCTb HYMNen, CXoasLLyocs K

Toyke 1, HO TeM He MeHee 3Ta (PYHKUMA OTNIMYHA OT MOCTOAHHOW. He
NPOTUBOPEYNT NN ITO TEOpPEME €OANHCTBEHHOCTU?

2i+0o _ -
zsin zt
7. Bblumncnutb MHTErpan j z—dz, t > 0.
Ji—w Z +1
i+oo
z cos zt
8. BbluMcnuTb uHTErpan j —— dz, t>0.
i (Z+1)

lNMepevyeHb BONPOCOB K 3K3aMeHY

PacwunpeHHas komnnekcHas nnockoctb. CTepeorpadunyeckas npoekumsi. Cchepa PumaHna.
JInHenHaa yHKLNA KOMMNIIEKCHOrO NepeMeHHOro.

®PyHkuma f(z) = % O6pa3s oKpy>XHOCTU |z - 20| = R npu oTOBpakeHUn aTon PyHKUNEN.

p W dE

[OpobHo-nnHenHasa dyHkumnsa. CTpyKkTypa oTobGpaxeHus, 3agaBaeMoro ApoOHO-NUHENHON

dyHKUMEN.

5. MNokasaTenbHas QYHKUUA KOMMNEKCHOro nepemMeHHoro. KoMnsekcHbi  riorapudm.
OnpegeneHne n npocTenume CBOMCTBA.

6. TpuroHomeTpuyeckne YHKUMM  KOMMMEKCHOrO nepemeHHoro. OnpegeneHns u
npocTenLLme CBOMCTBA.

7. M'vnepbonuyeckne yHKUMN KOMMNEKCHOro nepemeHHoro. OnpefeneHvs u npocrenwime
cBOWUCTBA.

8. OTobpaxeHne NIIOCKOCTU NOCPEACTBOM OYHKLMN €7 .



9. OudpdepeHunpyeMmoctTb PyHKUNMN B CMbICIIE KOMMIIEKCHOro aHanusa. [lpousBogHas u
anddepeHuman. leoMeTpu4ecknin CMbICN MOAYNSA U aprymeHTa Nnpon3BoAHON OYHKLNN B
TOuKe.

10. Teopema Kowun-PumaHa.

11.CneactBua n3 Teopembl Kowwn-PumaHa. [apMoHudeckne dyHKumn.  ConpspkeHHble
rapMoHu4eckune yHKLMK.

12.HTerpan OT KOMMSIEKCHO3HAYHOW (PYHKUMN OEeNCTBUTENbHOro nepemMeHHoro. Mogynb
WHTEerpana n oueHka Moayns nHTerpana.

13.0npegeneHne wn npocTenne CBOWCTBA MWHTeErpana oT QYHKLMM  KOMMIEKCHOro
nepeMeHHOro no KpnBow.

14.0ueHkKa nHTerpana.

15. Annpokcmaumst UHTerpana nHterpansHoOm CyMMOWN.

16. Annpokcnmauus nHTerpana no KpMBOW UHTErpasiom rno fIoMaHom.

17.Teopema Kown-l'ypca.

18.Teopema Kown-I'ypca ans MHOrocBA3HOM obnacTu.

19.HesaBucMMoOCTb MHTErpana oT Buga nyTm UHTErpupoBaHust.

20.TepBoobpasHada pyHkuusa. Popmyna HetoToHa-JlenbHumua.

21.BbiBOA NHTerpasnbHon goopmyrbl Kown.

22.Jlemma o gudpdepeHUnpoBaHnn MHTErpana no napameTpy.

23.NHTerpanbHble dopmyrnbl Kowmn ans nponsBoaHbIX rofioMopdHon dyHKumu. Cneacreme o
©ecKkoHeuvHoM anddepeHUMpPyEMOCTM ronIoMOpPdHOM PYHKLUUK.

24. ®opmyna Tewnnopa.

25. OueHKkn Npon3BoaHbIX ronoMopdHon dyHKumMm. HepaseHcTBa Ko,

26.Teopema Jlnysunns.

27.lNepBas TeopemMa e4UHCTBEHHOCTW.

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

29.30n1MpoBaHHOCTb HyNen rofoMopHON OYHKLMN.

30.BTopas Teopema egmHcTBEHHOCTU. Cneacreume.

31.lMocnepoBaTenbHOCTM rOSIOMOPMHbLIX PyHKUMIA. [NepBasa Teopema Beneplutpacca.

32.Tononorna B NpocTpaHcTBe ronoMopdHbIX pyHKuun. BTopas Teopema BeneplTpacca.
Teopema MoHTens (6e3 gokasaTenbcTea).

33.Pagpbl ronomMopdHbIX yHKUMA. [NovneHHoe anddepeHumpoBaHme 1 MHTErpupoBaHue.

34.CteneHHble psgbl. Teopema Abens. dopmynbl 4ns KoapdpnuneHTos.

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

36. PasnoxeHue ronomopdHon doyHKUMKM B pag, Tennopa.

37.Pag INNopaHa. ®opmysbl 4na KOIPULMEHTOB.

38.PasnoxeHune yHKLMIA, ronoMOpdHbIX B KoMbLe, B pag JlopaHa.

39.0cobble To4kn. Bnabl ocobbix TO4EK.

40.BblyeT pyHKUMM B ToUKe. Teopema Kowim o0 BblyeTax.

41.dopmyna JlopaHa.

42.BbluncrneHne BblveTa B nontoce. HacTHble crnyyau.

43.TonoMopdHOCTb U 0COBEHHOCTN HA BECKOHEYHOCTW.

44.PasnoxeHue B psg JlopaHa B OKPECTHOCTU N30NTMPOBAHHOM OCOOOIM TOYKM.

45.BblveT (pyHKUUKM Ha 6eckoHedHoCTU. Teopema Kowu o NofHOM CyMMe BblHETOB.

o0
46.MpocTenwme T1nbl HECOBCTBEHHbLIX MHTErpanoB. VIHTerpanel BMaa jR(x)dx.

-0

o0
47.NHTerpanbl Buaa If(x) ¢ dx . Jlemma XoppaaHa.
— 0

48.Jlorapudpmuyeckasa pyHKUnA. Touka norapmmMmnyeckoro BeTBNEHUS.



49.CTeneHHass yHKUMA C NPOM3BOSbHBIM Nokasatenem creneHu. Toyka anrebpavyeckoro
BETBNEHUS.

50.Jlorapudpmmnyeckas nponsBogHas U ee CBOMCTBA.

51.Tlone mepomopdHbIX PYHKUUIA. [pupalLeHre norapudma MepoMopdHON YHKLUNN.

52.MpuHumn aprymeHTa.

53. Teopema Pyuue.

54.OcHoBHasi Teopema anrebpsbl.

55.Teopema NypBuUa 0 HynsIX nocnegoBaTenbHOCTU FOSTOMOPMHBIX OYHKLINA.

56.MpuHunn makcMmyma moayns.

57.Jlemma LWBapua.

58.JononHeHne k nemme LBapua.

OnucaHne TexHonormmM npoBeaeHus

lMpomexyTodHass aTTecTauus NO AUMCUMNMHE npecnedyeT uUenb oueHuTb paboTty
obyvalolmxcss 3a Kypc, MOJyYeHHble ofyvalwmmMmncs 3HaHusl, YMEHUsI U YPOBEHb
NPUOOpPETEHHbIX  KOMMETEHUMA, WX MPOYHOCTb, pPas3BUTUE TBOPYECKOTO  MbILLNEHUS,
npuobpeTeHne HaBbIKOB CAaMOCTOSTENIbHOM pabOoTbl, YMEHME CUHTEe3NpOBaTb MOSyYEeHHbIe
3HaHUSA N NPUMEHATL UX NPU PELLEHNN NPAKTUYECKNX 3aaau.

3avet

MpoBoauTcs Ha nocregHeM NPakTUYECKOM 3aHATMK. MToroBas oLieHKa BbiCTaBMAETCS Mo
pesynbTaTam BbIMNOSIHEHUS MTOFOBOWM KOHTPOSbHOM paboThbl.

TpeboBaHuWs K BbINONMHEHUIO 3a4aHUI (LUKanbl U KPUTEPUN OLLEHNBAHMS)

Mpn npoBedeHUM NPOMEXYTOYHOM aTTecTaumMm B ¢opMe 3a4eTa WUCMNONb3yTcA
crnegylouime nokasartenu:

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

2) onTMManbHOCTb Xo4a PeLUeHus;
3) NpaBUNbHOCTb BbINOMHEHUS! pac4eToB.

LLikana oueHnBaHUA:

3ayTeHo: BbIMNOMHEHME 3a4aHUA KOHTPOMbHON paboTbl COOTBETCTBYHOT NEpPeYNCIIEHHbIM
nokasatenam. bonee NonoBuHbI 3a4aHNU KOHTPONBHOM PaboTbl BbIMOMHEHBI BEPHO.

He3ayTeHo: MeHee NonoBMHbI 3a4aHN KOHTPOSbHOM PaboTbl peLLeHbl BEPHO.

OK3ameH npoBoauTca B dopme cobecepoBaHus ¢ npenogasatenem. Obyvarowmica
nosiydyaeT ABa TeOpeTUYECKNX BOMPOCa Ha 3HaHWE NOHATUW U onpegeneHnin, popmMynnMpoBOK U
AokasaTernibCTB YyTBEPXAEHUA U 3afadvy U3 rnepeyHs npakTnyeckux 3agaHun. Mo pesynbtatam
OTBeTa BbICTaBMSETCA OLEeHKa No NATUOanNbLHON LWKane.

Bpemsa noarotoBku K OTBETY HE JOMMKHO NpeBbiwaTh OAHOro acTpoOHOMUYeckoro vaca. [NMpu
HeobOxoguMoOCTM, B Xxode OTBeTa npenogaBaTtenb MOXeT 3ajaBaTb YTOYHAWME W
AOMNOJSTHUTENbHbIE BOMPOCHI.

Mpn npoBegeHUM MPOMEXYTOYHOW aTTecTauum B opmMe 3K3aMeHa WCMOoNb3yTcs
cnegyouine nokKasatenu:
1)3HaHne y4ebHoro matepuana n BnageHue nNoOHATUMHBIM annapaToM KOMMSIEKCHOrO aHanuaa;
2) norvka usnoxeHus;

3) KOPPEKTHOCTb hOPMYSIMPOBOK U A0Ka3aTeNbCTB YTBEPXKOEHUI N TEOPEM;
4) ymeHue CBA3bIBaTb TEOPUIO C NPAKTUKON;

5) yMeHne nnniocTpupoBaTb OTBET NpUMepamu;

6) yMeHne NpuMeHsTb OpMyIbl, pelaTtb 3a4ayu.

CoOTHOLUEHNE NoKasaTenewn, KpUTepUEB 1 LLKarbl OLEHMBaHUS pe3ynbTaToB 00yYeHus.

YpoBeHb
Kputepuun oueHnBaHus cchopmumpoBaH- | Lkana oueHok




HOCTH
KoMneTeHummn
O6yvalowmiica B NOMHOW Mepe BnageeT MOHATUMAHBLIM | [MOBbILLEHHbIN OT1nuyHo
annapaTtoM AaHHon o6nacTn KOMMMEKCHOro aHanuaa, KOPPeKTHO YpOBEHb
dopmynvpyeT 1 [oKasblBaeT  yTBepXOeHwus,  crnocobeH
UNnCTpupoBaTe OTBET nNpumepamu, daktamu, AaHHbIMU
Hay4HbIX UCCeaoBaHNN, NPUMEHATL TeopeTUYECKNe 3HaHUS ans
pelleHnsa npakTu4yeckMx 3agad B 00MacTM  KOMMIEKCHOro
aHanusa
OTBeT oOyuvarowlerocss He COOTBETCTBYEeT OAHOMY (OBYM) M3 basoBbIi XopoLwuo
NnepeyncrieHHblX nokasaTtenen, Ho CTyAeHT AaeT npaBuilbHble YpOBEHb
OTBETbl Ha AOMOMHUTESbHbIE BOMPOCHI.

OTBeT 06yyatoLLerocsi He COOTBETCTBYET NoObIM ABYM (TpeM) 13 Moporosbin YpanoBneTBopu-
nepeyncrieHHblX nokasaTtenen, obyyawlmics gaeT HenosHble YpOBEHb TernbHO
OTBETbl Ha [JOMNOMHWUTENbHbIE BOMPOCHl.  [leMOHCTpupyeT
YaCTUYHbIE 3HaHUS, WM UMEEeT He MOrfHOoe npeacTaBneHun
MOHATUA KOMMIIEKCHOrO aHanu3a, AOMycKaeT CyLeCTBEHHbIe
OLwNBKKN B peLLeHnn 3agay

OTBeT obyuvatowlerocs He COOTBETCTBYET MOObIM YeTbipeM U - Heynosnert-
bonee wn3 nepeuucneHHblx nokasatenen. OOGyvarowmncs BOPUTESTbHO
AEMOHCTPUPYET  OTPbIBOYHbIE,  (PparMeHTapHble  3HaHWs,
gonyckaet rpyoble ownbKM, He YMeeT peluaTb 3afauu.

20.3 ®doHAO OUEHOYHbIX cpeacTB CKHPOPMMPOBAHHOCTM KOMMNETEHUUMU CTYOEeHTOB,
pekoMeHAyeMbI ANA NpoBeAeHUA AnarHocTM4eckux pador

1) TecTtoBble 3agaHus
- 3agaHus 3aKpbITOro TMna - CpeAHU YPOBEHb CITOXKHOCTU

Testl
KopHsiMu ypaBHeHuUs X* +36x Haz NorieM KOMMMEKCHbIX YMCen SBMSTCS ...
i) = 2)) - 5) 0.
6 -
2) —6; R
Test2
Uucno i paBHO
1) —i; 2) -1; 3)i; 4) 1.
Test3

4

MHumasi 4acTb yactHoro 1+1 pasHa
1) -2; 2) -4: 3) 2: 4) 4.
Test4

Ecnu doyHkumsa w(z) =u(x, y) +v(x, y) ronomopcHa B 0651aCTM KOMMIEKCHOM NIIOCKOCTU. Toraa eé
Npon3BOAHas BblYMCASETCS No hopmyre



1) w'(z)=%+i%; 2) w'(z):Z—i—i%;

Kakne pyHKunn andpdepeHumpyemsl B CMbICIE KOMMNIEKCHOrO aHanmnsa Ha BCen KOMIMIEKCHOMN
NOCKOCTH

. 2)etgz; -; 4 =
SINz

- 3agaHuga OTKPbLITOro TMna (KOpoTKUA OTBET)

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

HanuwwnTe nponyweHHoe Yncrno —[]j

Hanunwwute nponyweHHoe 4YnCro Uj( )
Z—a

09)

bl4eT B N06ON ToUke ronoMopdHON PYHKLUN PaBEH ... (HanuwmnTe Yncno).

Ans pyHKUMIA KOMMNEKCHOro NepeMEHHOro MOryT CyLLLEECTBOBaTbL TPW BUAA OCOObIX TOYEK:
ycTpaHuMas ocobasi Touka, ... U CylecTBeHHO ocobasi Touka. HanmwunTte nponyeHHoe CnoBo.

Beprle OoTBeThbl BblaeneHbl 4UBEeTOM.

TpeboBaHMs K BbINOMHEHUIO 3a4aHUK, LWKalbl U KPUTEPUM OLLEEHUBAHUSA
1) TecToBblEe 3agaHuS.

- 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 BEpHble OTBETHI;

e 33 KaXablll BEPHbLIN OTBET cTaBuTCca 1 Gann, nNpyM 3TOM 3a KaKabl HEBEPHbIA OTBET
BblymntaeTca 1 6ann;

o« 0 6annoB — He Bbl6paHO HW OOQHOIro BepHOro oTteBeTa.

- 3agaHna 3aKpbITOro TMna (Ha COOTBETCTBME):

e 2 6anna — BCe COOTBETCTBUSA onpeaesieHbl BEPHO;

e 3a KaXOoe BepHOEe COMocTaBrieHMe CTaBuUTCA KonuyectBo 6annoB, paBHoe
MakcumanbHoMy (2 6anna), AeneHHOMYy Ha KONMYeCcTBO npeasiaraeMblX B BOMpoce
COMOCTaBIEHUN;

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

- 3agaHug OTKPbITOro Tuna (KOpoTKUM OTBET):

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



