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Ca CemeHoB E.M.
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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.14 KoMnnekcHbIX aHanu3

1. Koa u HaumeHoBaHue HanpasneHnus: 01.03.04 MNpuknagHaa matemaTuka

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

3. KBanudwmkauusa BbinyckHuka: 6akanasp.

4. ®dopma oby4eHus: O4yHasa

5. Kachegpa, oTBevarLwan 3a peanmsaumio gucumnnumibl: Kadeapa teopun oyHKUMN n
reomeTpun

6. CocTtaBuTENM NporpaMmmbil:
LLabpoB C.A. — gokTop du3.-maT. HayK, npodeccop;
CTteHioxuH J1.B. — kaHaunpoaTt ous.-maTt. HaykK, JOLUEHT.

7. PexomeHaoBaHa: Hay4yHo-meToandeckum CoBeTOM MatemMaTmyeckoro akynbrteTa
npoTokosi Ne 0500-03 ot 28.03.2024 .

8. YueOHbIN roa: 2025/2026 CewmecTp: 4



9.llenu n 3apaum y4eO6HON ANCLUUNIIUHDI:

Llensimu oceoeHusi y4ebHoU OucuurniuHbl S611siH0mcs -

- (byHOameHTanbHasi NOAroToBKa CTYAEHTOB B 0bnactn Teopun dyHKLMIA KOMMIIEKCHOIO
nepemMeHHoro;

- OBMnageHuMe KracCcuyeckum MaTemMaTMyeckMm annapatoMm Ans  ganbHeunLwero
NUCNONMb30BaHMA B MNPUMOXKEHUAX W ONs  M3YYEeHUA TakMx AOUCUMNIMH  KaK  ypaBHEHMS
MaTtemaTnyeckon puankn, OyHKLUMOHaNbHbIN aHanua, cneumanbHble pasgens! anrebpanyeckon
Tononormn, O6GbIKHOBEHHbIE A dEpPEHUManbHble  ypaBHEHUS, Teopus BEpPOSTHOCTEWN,
BblYuMCNUTENbHAsA MaTemMaTuka, NPUKNagHble AUCUMMNUHBL (TMAPO- M aspoMexaHuKka, Teopus
YyNpyrocTun, Teopmns aBTOMaTUYECKOro perynmpoBaHms).

3adayu y4yebHoU OuCyUMNIUHBbI:

- N3yYEHME OCHOBHbIX MOHATUMN, onpeaeneHun n Teopem Teopum
JYHKUMIA KOMMIEKCHOrO NepemMeHHOoro;

- OBNnageHne HaBblkaMn  NPUMEHEeHNA MeTo40B TOKM ona  peweHna
MaTemMaTUYeCKMX N (PU3NYECKMX 3aaau.

10. MecTo yyeb6HOM AncuunnuHbl B cTpykType OMOI:

YyebHasa gucuunnmia KomnnekcHbI aHann3 oTHOCUTCA K obsi3aTenbHom Yyactn 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 Koga(bl) NHavkaTop(bl) lMnaHnpyemble pe3ynbTaThl
KOMNeTeHUnn oby4eHuns
OlK-1. | CnocobeH OlK-1.1. | O6bnapaet 6a30BbIMU 3HaTb:
NPUMEHSATb 3HAHUAMMW, NONYYEeHHbIMK | - 6a30Bble NOHATUA U
3HaHue B obnactu NONOXEHWS, NONyYEeHHbIE B
dyHaameHTanb- MatemaTu4ecKkmnx u (Mnu) obnactn matemaTU4eCKnx u
HOM MaTemaTuKu €CTEeCTBEHHbIX HayK. (M) ecTecTBEHHbIX HaYK.
MW  eCTeCTBEHHO-
Hay4HbIX OrllK-1.2. | YmeeT ucnonb3oBaTb YmMeTb:
AVCUMNAUH  NpK 6a3oBble 3HaHus, - ucnonb3oBaTtb 6a3oBble
pelleHnn 3agad B nony4eHHble B ob6nactu 3HaHWs, Nony4eHHble B 06nactu
obnactu MaTemMaTU4eckux n (Mnwu) MaTemMaTU4eckux n (Mnwu)
€CTECTBEHHbIX €CTECTBEHHbIX HayK, B €CTEeCTBEHHbIX HayK, B
Hayk " npodeccnoHarnbHom npodeccnoHarnsHom
NHXXEHEepPHOW OEeATENbHOCTW. OEeATEeNbHOCTN.
npakTuke
OrlK-1.3. | UmeeT HaBbikn BblibOpa | BnageTsb:
METOOOB peLleHns 3adad | - HaBblkaMy BbIbopa MeTo40B
npodeccnoHarnbHom pelueHnsa 3agaq
AEeATenbHOCTU Ha OCHOBe | NpodecCnoHarbHOM
TEOPETUYECKNX 3HAHUM. OEeATenbHOCTN Ha OCHOBE
TEOPETUYECKUX 3HAHUN.




12. O6bem AUNCLUMNIINHBI B 3a4YeTHbIX eanHuuax/yac. —
5/ 180.
Popma NpOMEXYTOHYHON aTTeCTALMUN - IK3AMEH.
13. TpyRoeMKoCTb No Bugam y4ebHon paboTbl
TpyooemkKocTb
Bug y4ebHoit paboThl Bcero Mo cemecTpam
4 cemecTp
AyanTOpHbIE 3aHATUSA 84 84
nekummn 34 34
B TOM yucne: npakTn4eckme 50 50
nabopaTtopHble
CamocTosTenbHasa pabota 60 60
B TOM YMCIie: KypcoBasi paboTa (MpoekT)
dopmMa NpoMeEXyTOYHOM aTTecTaumm -
36 36
ak3ameH — 36 yac.
UToro: 180 180
13.1. CopgepxaHue AUCLUUNNUHbDI
Ne Peanusaunsa
n/n HaumeHosaHue pasaena
ONCUUNNNUHBI C
pasgena CogaepxaHuve pasgena gucumninHbl MOMOLLBHO
AXCUMNIIHG OHNamnH-Kypca,
QYMK
1. Nekuun

1.1 KomnnekcHble KomnnekcHble Yncna, KoMnnekcHasa NnocKoCTb; Moaynb 1 | https://edu.vsu.r
yucna. aprymeHT KOMMJIEKCHOro Yncrna, Ux CBOUCTBA; YNCIOBbIE u/course/view.p
KomnnekcHas nocnenoBaTefibHOCTU U UX Npeaensl, paabl; hp?id=6790,
NNOCKOCTb. cTepeorpacduyeckas npoekuns, ee CBOMCTBa; cdepa https://edu.vsu.r

PumaHa, paclumpeHHasi KoMMreKkCcHasi MioCcKOCTb; u/course/view.p
MHOXEeCTBa Ha MI0CKOCTU, 0611acTu U KpUBBIE. hp?id=15695

1.2 DyYHKLMNN @PYHKUMN KOMMNNEKCHOMO NepPEMEHHOrO; npeaen QyHKLMK; https://edu.vsu.r
KOMMMEKCHOro HenpepbIBHOCTb, MOAYIb HEMNPEPLIBHOCTY; u/course/view.p
nepemMeHHoro u | auddepeHunpyemocTb Mo KOMMNNeKCHOMY nepemeHHoMy, | hp?id=6790,
oToOpaxeHus ycnosus Kowmn-PumaHa; aHanutuyeckas yHKLUNS; https://edu.vsu.r
MHOXECTB. reoOMeTPUYECKUI CMbICI aprymMeHTa 1 Moayns u/course/view.p

NPON3BOAHON; MOHATME O KOH(POPMHOM OTOBPAKEHUN. hp?id=15695

1.3 OnemeHTapHble | Llenas nvHerHas u gpobHO-NMHERHas yHKUMK, UX https://edu.vsu.r

dYHKLMM. cBoncTBa, 06LWwui BUA ApOOHO-NMHENHOrO OTODpaXkeHms u/course/view.p
Kpyra Ha cebsi u BepxHer nonynnoCcKOCTU Ha KPYT; hp?id=6790,
3KCMOHeHTa 1 norapudm, cTeneHb ¢ NPOU3BOSIbHLIM https://edu.vsu.r
nokasartenem; NOHATNE O PUMaAHOBOW MOBEPXHOCTU Ha u/course/view.p
npumMmepax norapmmMmyeckomn n obLuen cTteneHHom hp?id=15695
dyHKUMIA; PyHKUMA HKYKOBCKOrO; TPUrOHOMETPUYECKME U
rmnepbonuyeckme yHKUMW.

1.4 WHTerpan no WHTerpan no KOMMnnekCHOMy NepeMeHHOMY, ero https://edu.vsu.r
KOMIMMEKCHOMY npocTenLune CBONCTBA, CBA3b C KPUBONNMHENHBIMMN u/course/view.p
nepeMeHHoMy. nHTerpanamu 1-ro n 2-ro poaa; csegeHue K unterpany no | hp?id=6790,

AeNCTBUTENBHOMY NepeMeHHOMY; nepBoobpasHas https://edu.vsu.r
dyHKUums, dopmyna HetoToHa-JlenbHuua; nepexog K u/course/view.p
npeaeny nod 3HakoMm UHTerpana; uHterpansHas Teopema | hp?id=15695
Kowmn.
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15 Wuterpan Kowwn. | HTerpanbHasa dopmyna Kowwn; 6eckoHeqHas https://edu.vsu.r
AnddepeHUnpyeMocTb aHaNnUTUYECKNX yHKL N, u/course/view.p
dopmynbl Ko gnga npomssogHbIx; Teopema Mopepebl. hp?id=6790,

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

1.6 MocnepoBatene | MNMocnegosaTenbHOCTU U pAabl aHaNUTUYEeCKUX pyHKumin B | https://edu.vsu.r

HOCTM 1 pagbl obnacTtu: Teopema BenepLutpacca; cTeneHHble paapl; u/courselview.p
aHanuTndeckux | Teopema Abens, oopmyna Kowun-Agamapa; pasnoxenne | hp?id=6790,
YHKLMNA. aHanuTnyeckon yHKUMN B CTENEHHOW psa, https://edu.vsu.r
€ANHCTBEHHOCTb pasnoXeHusi; HepaBeHCTBO Kowim ans u/course/view.p
KO3hULMEHTOB CTENEHHOIO psida; OENCTBMUS CO hp?id=15695
CTENEeHHbIMN psgamm
1.7 Teopema Hynu aHanntnyeckon oyHKLUMK, NOPSAOK HYNA; Teopema https://edu.vsu.r
€[MHCTBEHHOCTU | €AMHCTBEHHOCTU ANS aHanUTUYeckux yHKUMIA; NpuHUmMn | u/course/view.p
N NpuHUMN MakcuMmyma moaynsa u nemma Lsapua. hp?id=6790,
Makcumyma https://edu.vsu.r
Moaynsi. u/courselview.p
hp?id=15695

1.8 Psan JNlopaHa. Psan JlopaHa, obnacTb ero CXoaAnMOCTU; pasroXeHne https://edu.vsu.r
aHanutndeckon dyHkumm B pag JlopaHa, eAMHCTBEHHOCTb | u/course/view.p
pasnoxeHusi; HepaeeHcTea Kowwn ons koadhPuuMeEHTOB; hp?id=6790,
Teopema JInyBmnnna n Teopema o6 yctpaHumon ocobow https://edu.vsu.r
TOuKe. u/courselview.p

hp?id=15695

1.9 M3onupoeaHHble | Knaccudukaumns n3aonmpoBaHHbIX 0COOLIX TOUEK https://edu.vsu.r

0co0Oble TOYKM OAHO3HAYHOro xapakrepa no NoBedeHuno PyHKUUN 1 pagy | u/course/view.p

OAHO3Ha4YyHOro JlopaHa; nontoc, NnopsagokK nontca; cywecTBeHHo ocobast hp?id=6790,

xapakrepa. Touka, Teopema Coxoukoro-Beneplitpacca, noHaTne o https://edu.vsu.r
Teopeme Nrkapa; 6ecKkoHeYHO yaaneHHas To4ka Kak u/course/view.p
ocobas. hp?id=15695

1.10 | BblyeTsil, Onpepgenexne BblveTa, Teopembl Kowm o BelveTax, https://edu.vsu.r

ApUHLMN BblYNCINEHNS BbIYETOB; NPUMEHEHMNS BbIYETOB; u/course/view.p
aprymeHTa. norapumMmyeckuin Bel4eT, NPUHLUKUN apryMmeHTa; Teopema | hp?id=6790,
Pywe n Teopema Nypsuua. https://edu.vsu.r
u/course/view.p
hp?id=15695
2. MpakTnyeckne 3aHATUA
2.1 KomnrnekcHble KomnriekcHble Yncna, KoMnmekcHast MiocKoCTb; Moaynb 1 | https://edu.vsu.r
yucna. apryMeHT KOMMJIEKCHOrO YMcna, NX CBOMCTBA; YMNCIIOBbIE u/course/view.p
KomnnekcHas nocregoBaTenibHOCTU U UX Npeaenbl, paabl; hp?id=6790,
NMOCKOCTb. cTepeorpaduyeckasi Npoekuns, ee CBONCTBA; cdepa https://edu.vsu.r
PumaHna, paclumpeHHas KOMNIeKCHas NiioCcKoCTb; u/course/view.p
MHOXeCTBa Ha M0CKOCTU, 0611acTu U KpMBbIE. hp?id=15695
2.2 DyHKLMN @YHKUMN KOMMNNEKCHOIo NepemMeHHoro; npeaen yHKLMu; https://edu.vsu.r
KOMIMIEKCHOro HenpepbIBHOCTb, MOAYIb HEMPEPLIBHOCTY; u/course/view.p
nepeMeHHoro n | audepeHunpyemMocTb Mo KOMMNEKCHOMY nepeMeHHoMy, | hp?id=6790,
oTobpaxeHus ycnosus Kowmn-PumaHa; aHanutuyeckass oyHKUUS; https://edu.vsu.r
MHOXECTB. reoMeTpUYECKUIA CMbICI aprymeHTa u Moayns u/courselview.p
NPOV3BOAHOW; NOHATUE O KOHPOPMHOM OTOBPAXEHUM. hp?id=15695

2.3 OnemeHTapHble | Llenas nuHenHasa n opobHO-NUHenHas yHKUMU, nx https://edu.vsu.r

dyHKLMM. cBoWcTBa, 06LMn B1A OpOBGHO-NMHENHOIO OTOBPaXKEHUS u/course/view.p

Kpyra Ha cebsa 1 BepxHen nonynnockoCTN Ha KPyr;
3KCMOHEHTa 1 norapudm, CTeneHb ¢ NPOM3BOSIbHBIM
nokasaTtesnem; NOHATNE O PUMAHOBOW MOBEPXHOCTU Ha
npumepax norapumMmyeckon n obLen cTeneHHom

hp?id=6790,
https://edu.vsu.r
u/course/view.p
hp?id=15695
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dyHKUMI; DyHKUMA KYKOBCKOro; TPUrOHOMETPUYECKME U
rmnepbonuyeckme yHKUNN.

24 WHTerpan no WHTerpan no KOMNneKkCHoMy nepemMeHHoOMY, ero https://edu.vsu.r
KOMMJIEKCHOMY npocTenLne CBONCTBA, CBA3b C KPUBOSIMHENHBIMMN u/courselview.p
nepemMeHHoOMy. nHTerpanamm 1-ro u 2-ro poga; ceegeHue K unterpany no | hp?id=6790,

AENCTBUTENBHOMY NepeMeHHOMY; NnepBoobpasHas https://edu.vsu.r
dyHKUMA, popmyna HetoToHa-JlenbHuua; nepexoa K u/course/view.p
npegeny nod 3HakoM UHTerpana; nHTerpanoHas teopema | hp?id=15695
Kowmn.

2.5 Wuterpan Koww. | MHTerpanbHasa oopmyna Kowwm; 6eckoHeyHas https://edu.vsu.r
AnddepeHUnpyeEMOCTb aHaANUTUYECKNX DYHKLMMN, u/course/view.p
dopmynbl Kowu gnsa npomseogHbix; Teopema Mopepbi. hp?id=6790,

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

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

€[MHCTBEHHOCTb pasnoXeHus; HepaBeHcTBO Kowwn ans u/coursel/view.p
KO3hULMEHTOB CTENEHHOIO psaa; OeNCTBUS CO hp?id=15695
CTENEeHHbIMN psgamm

2.7 Papg IlopaHa. Papg IlopaHa, o6nacTtb ero CxoanmMocTu; pasroXeHne https://edu.vsu.r
aHanutTndeckon yHkumm B pag JlopaHa, eAMHCTBEHHOCTb | u/coursel/view.p
pasnoxeHusi; HepaeeHcTea Kowwn ons koadhpuuMEHTOB; hp?id=6790,
Teopema Jlnysunns n teopema 06 yctpaHnmon ocobomn https://edu.vsu.r
TOYKe. u/course/view.p

hp?id=15695

2.8 M3onupoeaHHble | Knaccudunkaumns n3onmpoBaHHbIX 0COObLIX TOUEK https://edu.vsu.r
ocobble TOUKK OAHO3HA4YHOro XapakTepa no NoBeaeHnio PyHKUUKM K pagy | u/courselview.p
OJHO3HAa4YHOro JlopaHa; nontoc, nopsaok nontca; cywecTBeHHo ocobas hp?id=6790,
xapakrepa. Touka, Teopema Coxoukoro-Beneplutpacca, noHaTne o https://edu.vsu.r

Teopewme Nukapa; 6eCKOHEeYHO yaaneHHas Touka Kak u/course/view.p
ocobas. hp?id=15695

2.9 BblyeThl, OnpepneneHue BbiveTa, Teopembl Kowin o BblveTax, https://edu.vsu.r
ApUHLMN BblYNCINEHNS BbIYETOB; NPUMEHEHMNS BbIYETOB; u/course/view.p
aprymeHTa. norapnmMmnyecknin Bbl4eT, MPUHLMM apryMeHTa; Teopema | hp?id=6790,

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

2.10 | Teopema Hynu aHanntnyeckon pyHKUUKU, NOpPALAOK HYNS; https://edu.vsu.r
€0MHCTBEHHOCTU | TeopemMa eAUHCTBEHHOCTU ONA aHarnmMTUYeCKnX u/course/view.p
M NpuHLMN PYHKLUMI; NPUHLMN MakcUMyma MOAYNs U neMmMa hp?id=6790,
Makcumyma LLBapua. https://edu.vsu.r
Moayns. u/course/view.p

hp?id=15695

2.11 | OTobpaxeHns MprHUMN OTKPBLITOCTM M NPUHLMM 06nacTu; Teopema o https://edu.vsu.r
nocpeacTBoM nokanbHOM obpaLleHnn; OAHONUCTHbIE PYHKLMMK, u/course/view.p
aHanuUTUYeCcKuX | KpUTEPUIN SIoKanbHON OOHOMMMCTHOCTU U KPUTEPUN hp?id=6790,
dYHKUNA. KOHPOPMHOCTU B TOYKE, JOCTATOYHOE YCroBue https://edu.vsu.r

OOHONUCTHOCTM (06pPaTHBIN NPUHLMN COOTBETCTBUS u/courselview.p
rpaHuu); ApO6HO-NTMHENHOCTb OOHOMMCTHBIX KOHPOPMHBIX | hp?id=15695
oTobpakeHu KpyroBblx obnacren gpyr Ha opyra;

Teopema PumaHa (6e3 gokasatenbcrsa) 1 NOHATUE O

COOTBETCTBMM rpaHunL, Npu KOHPOPMHOM OTOBPaKEHUMN.

2.12 | AHanuTnyeckoe | AHanuTMyeckoe NpogoSPKEHME Mo Lienu 1 rno KpuBom; https://edu.vsu.r
NPOAOSIKEHNE. nonHasa aHanuTuyeckasa OyHKUNA B CMbICe u/course/view.p

Benepuwtpacca, ee pmaHoBa NOBEPXHOCTb N 0COBLIE

hp?id=6790,
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TOYKN; TEOPEMA O MOHOAPOMUUN; aHANUTUYECKOE https://edu.vsu.r
NpoAoKeHWe Yepes rpaHuuy obnacTu, npuHUmun u/course/view.p
cummeTpun. Llensle n mepomopdHble yHKUMK: Lenble hp?id=15695
dYHKUMN, NX NOPAJOK U TUN; Npon3BeaeHne
BenepLutpacca; MepoMopdHble YHKLNKN; OYHKLNN,
MepPOMOpPpHbIE B paclUMPEeHHOW NIIOCKOCTW.

2.13 | NapmoHuyeckue | MapmMoHUYeckne PyHKLMKU Ha NNOCKOCTU, UX CBA3b C https://edu.vsu.r
DYHKLMN. aHanUTU4eCKMMn PyHKUnAMU; 6eckoHeYHas u/courselview.p
anddepeHLnpyeMoCcTb rapMOHNYECKNX PYHKLUUNA, hp?id=6790,
aHanUTUYHOCTb KOMIMITEKCHO COMPSKEHHOro rpaaneHTa; https://edu.vsu.r
Teopema o cpegHeM, Teopema eaAMHCTBEHHOCTU U u/course/view.p
NPUHUUN MaKCMMyMa-MUHUMYMa; MHBAapUaHTHOCTb hp?id=15695

rapMOHWUYHOCTM NPU rofIOMOPCPHON 3aMeHe NePEMEHHBIX;
Teopema Jlnysunns n teopema XapHaka 06 yctpaHumomn
ocobon Touke; nHTerpansl lNyaccona u LWBapua;
pasnoXxeHue rapMoOHNYECKUX (PYHKLNIA B psabl, CBA3b C
TPUroHOMETpUYECKUMN paaamu; 3agada Qupuxne,
NpUMEHEeHne KOH(POPMHbIX OTOBPaXXeHW ans ee
peLleHnst; TMapoMexaHMyeckoe UCTONKOBaHne
rapMOHMYECKUX U aHaNUTUYECKMX (DYHKLIMNA.

13.2. Tembl (pa3gensbl) AUCUUNIIUHBI U BUAbI 3aHATUMX

Buabl 3aHsaTui (Yacos)
Ne HaunmeHoBaHue pasgena
MpakTuuec | JNlabopaTto [CamocTtosTen
n/n ONCUMMNNHBI JNekuumn Bcero
Kkune pHble  |bHas paboTa
1 KomnnekcHble yicna. KomnnekcHas
6 4 - 4 14
NOCKOCTb
2 PYHKUMM KOMMIIEKCHOro
nepemMeHHOro n otobpaxeHue 6 6 - 4 16
MHOXeCTB
3 OnemeHTapHble YHKUMM 4 6 - 4 14
4 WHTerpan no KomMnnekcHoOMy 2 4 } 6 12
nepemMeHHoOMy.
5 WHTerpan Kown. 2 4 - 6 12
6 MocnepoBaTtensHOCTY U pAabI 4 6 ) 4 14
aHanMTU4eCKUX PYHKLMNA.
7 Teopema eaAMHCTBEHHOCTM U 0 2 } 4 6
NPVHUMMN MakcumyMa Mogynsi.
8 Pag JlopaHa. 2 4 - 6 12
9 M3onupoBaHHble 0cobble TOYKK 2 2 ) 6 10
0[HO3HAYHOrO xapakrepa.
10 | BblYeTbl, NpUHLMN apryMmeHTa. 6 4 - 4 14
11 | OTobpaxeHns NnocpeacTsoM 0 4 } 4 8
aHanMTU4eCKUX PYHKLMNA.
12 | AHanuTundeckoe NpoaoInKeHue. 0 2 - 4 6
13 | MapMoHu4eckne yHKUUN. 0 2 - 4 6
14 | Ok3ameH 36
Utoro 34 50 - 60 180

14. MeTogn4yeckune ykasaHmMAa Ans o6y4aroLWmxXca Nno OCBOEHUIO AUCLUMIIUHDI

B npouecce npenogaBaHus OUCUMNIVHBI UCMOMb3YOTCA Takne Buabl y4ebHon paboThl,
Kak nekuuu, npakTMyeckme 3aHATUHA, a TakkKe pasfuyHble BuAbl CaMOCTOATENbHOW paboThbl
obyvarowmxca. Ha nekumsx msnaratotca Knyesble M NpobremHble BONPOChbl AUCUMMMNHGI.
[MpoBegeHne NpakTUYeCKUX 3aHATUWA HanpaBfeHO Ha 3akpenrieHue TeopeTUYEeCKUX 3HaHWUMW,



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

YMEHNe NPUMEHATb UX MPU peLlleHun NpakTu4ecknx 3agad. [ns ycnewHoro n Ka4eCTBeHHOro
OCBOEHUS AUCUMNMHbI HeobxoaMma nnaHomepHas, NOBCeAHEBHAA caMoCcTosATeNbHasa paboTa,

Mpn n3yyeHum kypca «KomnnekcHblni aHanuad» obydarowmmca crnegyet BHMMaTENbHO
CrnywaTtb M KOHCMEKTUPOBATb MaTtepuarn, usnaraembli Ha ayauTopHbiX 3aHaTusx. Obpawatb
BHMMaHWe Ha onpegeneHus, OPMYyNIMPOBKM TEOpPEM, Hay4Hble BbIBOAbI U MNpPaKTUYeCKne
pekomeHgauun. [na nNOHMMaHWA W  KadYeCTBEHHOro YCBOeHuUst y4vebHoro martepuana
pekoMeHyeTcs cneyloLwas nocrneaoBaTenbHOCTb AENCTBUN.

1. lMocne kaxgowm nekuMm pekoMeHayeTcs nogpobHO pasobpaTb TeopeTUYecKUn
mMaTepuar, BblyduTb BCe ornpegeneHus u (OpMynMpoBKM TeopeM, pasobpaTb npuMepsl,
peweHHble Ha nekuun. [Nepen cneaywowen nekumen obasatenbHO MOBTOPUTH MaTepuan
npeabiayLen.

2. BaxxHOM cOCTaBHOM YaCTblo OCBOEHUS OUCLMUMNIIUHBI SBIISKOTCA NpakTUYeckue 3aHSTUS,
KOoTOpble TpebylT MOMUMO 3HaHUW TeopeTUYEeCKoro matepumana ele U HaBblKOB pelUeHus
NnpakTUYecknx 3agady, 4YTto nomoraeT rnybxe ycBouTb Yy4ebHbI MaTtepuan, npuobpecTtu
npakTU4YeCKne HaBbIKM N HaBbIKM TBOPYECKOM paboTbl Hag y4eOHOM N Hay4YHOW NUTepaTypon.

Mpn nogroToBke K NPakTUY4ECKUM 3aHATUAM criegyeT NOBTOPUTb OCHOBHbIE MOHATUS MO
Temam, paccMOTpeTb Npumepsbl. Pellas 3agayv, npeaBapuUTenbHO MOHATb, KAKOW TeopeTUYeCcKni
Martepuars Hy>HO UCnonb3oBaTb. HameTuTb nNnaH pelleHns, nonpoboBaTh Ha ero OCHOBE pPeLUnTb
npakTuyeckne 3agaqw.

Ha npakTnyeckom 3aHATUM KaxObl ero y4acTHUK JOSKeH OblTb roTOBbIM K OTBETaM Ha
BCe TeopeTuyeckue BOMpoChbl paccmaTpmBaeMon Tembl. C Lenblo YACHEHUS TeopeTUYecKmX
NOJSTIOXXEHUI, paspeLleHnst CNOPHbIX CUTyauun criegyeT 3agaBaTb npenogasaTtento YyTovHswme
BOMpPOCHI.

3. Pabota ¢ OCHOBHOW W [OMOMHUTESNIbHOW NUTEpaTypon MO AUCUMMINHE B
ombnuoTeke Unn B cucteme «ONEKTPOHHbIA YHUBEPCUTETY.
4, PekomeHayeTca 03HAaKOMUTLCS C HacTosiwen Paboyen nporpaMmon ANCUMNINHBDI.

lMpy noarotoBke K NEKUMOHHBIM W NPaKTUY4ECKUM 3aHATMAM, OOy4alowmMMcsa BaXHO
NMOMHUTb, YTO UX 3aJa4a, OTBeYas Ha OCHOBHblE BOMPOCHI NaHa 3aHATUS U OOMNOMHUTENbHbIE
BOMpPOCHI NpenogasaTtens, rnokasatb CBOW 3HAHWS U KPYro3op, YMeHue fornyecku noctpouTb
OTBET, BrageHne maTemMaTuyeckvM annapatoMm U MHble KOMMYHWKaTUBHbIE HaBbIKWA, YMEHWne
OTCTamBaTb CBOK NPOdECCUOHAaNbHY NO3ULUIO.

OcBoeHve auvcumnnvHbl npeanonaraeT He TOMbKo obs3aTtenbHOe MoceleHne
ayOUTOPHbIX 3aHATUM (NEKUMA U MPakTUYECKUX 3aHATUA) N aKTUBHYK paboTy Ha HUX, HO U
PErynspHyl0 CamMOCTOATENbHY0 Y4ebHy0 AeATenbHOCTb B TEYEeHWW ceMecTpa: U3yyeHue,
pekoMeHayeMou nTepaTypbl, CAMOCTOATEINTbHOE OCBOEHUE MOHATUNHOrO annaparta, NogroToBKY
K NPaKTUYECKUM 3aHATUSAM, BbINONIHEHME UHAMBUAYarbHbIX 3a4aHUIN, NOArOTOBKY K 9K3aMeHY.

Bce BbiNonHAemble CTydeHTaMy CaMOCTOATENbHO 3afaHusa nognexar nocregyolen
npoBepke npenogasatenem. [ns ycnewHon camoCTOATENbHOW paboTbl HEOOXOAUM TECHbLIN
KOHTaKT C npenogasartenem. Pe3ynbTaTbl TEKyLWNX aTTecTaumm y4uTbIBaOTCA NpenogasaTenem
npv NPoBeAEeHUN NMPOMEXYTOHHON aTTecTauun.

YcnewHoe ocBoeHWe Kypca npegnoriaraeT akTMBHOE, TBOPYECKOE yyacTue CTydeHTa
nyTem NraHOMepHOMW, NOBCegHEBHOW paboThl.

15. MMepeyeHb OCHOBHOM W AONONHUTENBLHOW nNUTepaTypbl, PECypPCOB WHTEpPHET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI
a) ocHOBHas nuTeparypa:

Ne n/n | VIcTOYHWMK

1 JlaspeHmebeg M.A. MemoObi meopuu ¢hbyHKUUL KOMIIEKCHO20 repemeHHo20/
M.A.Jlaspenmbes, b.B.lllabam - M: Hayka, 2002. - 736 c.

2 CeewHukos A.I". Teopusi hyHKUUU KOMIMIEKCHO20 NEPEMEHHO20 /
A.l".CeewHukos, A.H.TuxoHos - M.: Hayka, 2001. - 320 c.

3 Bonikosbickuti J1.U. C6opHUK 3aday o meopuu QhyHKUULU KOMITIEKCHO20 NepeMeHHO20:!
Yueb. nocobue dns cmyd.sy3oe/




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

4 lMpusanos N.U. BeedeHue 8 meopuro hyHKUUL KOMIMIEKCHO20 rnepemeHHo20 //N30-80
«JlaHb»: O6C. — URL: https://e.lanbook.com/book/322#book name

0) AononHuTenbHas nuTeparypa:
Ne n/n NCTOYHUK

5 Mapkywesuy A.N. Kpamkuti Kypc meopuu aHanumu4eckux QoyHKuut /
A.UN. Mapkywesuy - M.: Hayka, 1978. - 388 c.

6
Eszpagpoe M.A. AHanumudeckue ¢pyHkyuu/ M.A.Eezpacgpos. - M.: Hayka, 1965. - 424 c.

7 C6opHuk 3aday 1o meopuu aHasaumu4yeckux ¢byHkyul /

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

8 HaHko I.E. Bbicwas Mamemamuka 8 yrpaHeHusix u 3adavax. /

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

B) 6a3bl AaHHbIX, VIH(t)OpMaLIMOHHO-CHpaBOqule N NONCKOBbIE CUCTEMbI.

Ne n/n | AcTOYHMK

9 lpusanos U.U. BeedeHue 8 meoputo byHKUUU KOMIIIEKCHO20 repemMeHHo20 //M30-80
«JlaHb»: O6C. — URL: https://e.lanbook.com/book/322#book name

10 http://www.math.vsu.ru — ogbuyuasnbHbll calm Mamemamu4eckoz2o ghakyrnbmema BI'Y

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

12 e.lanbook.com

16. MNMepeyeHb y4ebHO-MeTOANYECKOrO 0b6ecneyvyeHNs AN CaMOCTOATENIbHOU paboTbl
Kypc noctpoeH Takmm obpasom, 4ToObl NO3BONUTL CTyAEHTAM MakCMManbHO NPOSBUTH

CMOCOBHOCTL K caMocTosTeNnbHOM pabote. CTyAeHT MOXeT JOMOMHUTL CNIMCOK UCMOSTb30BaHHOW

nuTepatypbl MHbIMM UCTOYHMKaMW, He nMpeacTaBSfieHHbIMM B CMUCKE pPEKOMeHOOoBaHHOM

nutepaTypbl, U B [JanbHeuWweM WUCnosib3oBaTb COOCTBEHHbIE MNOArOTOBIEHHbIE Y4ebHble

Marepuansl NPy HaNnMCaHMN KypCcoBbIX N OUMIOMHbIX paboT.

Ne n/n MCTOYHMK

Bornikossickuti J1.U. C6opHuk 3aday rno meopuu yHKUUU KOMIMIIEKCHO20 NePEMEHHO20:

Yy4eb. nocobue 0na cmyd.ey30e/

J1.11. Bonkosbickud, I".J1.JlyHu, N.I. ApamaHosud. - 4-e u30., nepepab. - M.:

Qu3smamnum, 2002. - 312 c.

17. OOpasoBaTesfibHble TEXHOJIOrMKU, UCNOSib3yeMble Npu peanusaumum y4eOHOMU
OUCUMNNUHBLI, BKIlOYass AUCTaHUUOHHble obOpa3oBaTenbHble TexHonorum (OOT,
anekTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpn peanusaumm OUCUMNAUHBI  UCMOMB3YOTCA  crnefywwmne obpasoBaTesbHble
TEXHOJSIOrMMK: JIOrMyeckoe MNoCTpoeHue OUCUUMNIIUHBLI, YCTaHOBMNEHNE MeXNpeaMEeTHbIX CBSA3eMN,
0o003HayeHne TeopeTUYEeCcKOro W MPaKTUYECKOro KOMMOHEeHTOB B Yy4yebHOM MaTepuane,
BKIMOYEHNE 3NEMEHTOB ANCTAHLUMOHHBIX 06pa3oBaTefibHbIX TEXHOMOMMIA.

M3noxeHne  y4yebHOro MaTtepumana OCHOBaHO Ha  MpPUHUWUMNE  CUCTEMHOCTM,
NpPeemMCcTBEHHOCTM W MnocnefoBaTenbHOCTU UM HanpaBfeHO Ha pasBUTUE UHTENSeKTyanbHbIX
YMEHUN, npodpeccuoHarbHbiXx  KOMMNeTeHunn, opMMpoBaHME  TBOPYECKOM  JINYHOCTU
BbICOKOKBaNUMULUMPOBaAHHOIO crneumanncTa, cnocobHOro Kk camopassuTunio, camoobpasoBaHuio,
WHHOBALUMOHHOMN [fesTenbHOCTU. BaxHenwas uenb npenogaBatensa — cucTeMatMsaums
bonbworo obbema TeopeTudeckoro martepuana u  obyyeHMe CTydeHTa  YMEHUIo
OPMEHTMPOBATLCA B 3TOM MaTepuane.
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PekomeHgyeTtcsa ncnonb3oBaHue, Kak TpaguuMOHHbBIX (OOpM opraHu3aumm neKumoHHOro
mMaTtepuana, Tak U BHeApeHME TakuX WHTEPaKTUBHbIX TEXHOMOrMK, Kak npobrnemHas nekuums,
Koraa 3HaHus BBOAATCH KakK «HEU3BECTHOE», KOTOPOEe HEOBXOOUMO «OTKPbITbY.

AucumnnmHa MoXeT peanu3oBbiBaTbCA C NPUMEHEHUEM AUCTaHUMOHHBIX obpasoBaTeribHbIX
TEXHOMOrMM, Hanpumep, Ha nnatopmMe  «ONEKTPOHHbIN yHuBepcutet  Bl'Y»
(https://edu.vsu.ru/course/view.php?id=6790, https://edu.vsu.ru/course/view.php?id=15695 ).

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHne AUCLUNIINHDI:

[Ana npoBedeHVst NEKUMOHHbLIX W MNPaKTUYECKUX 3aHATUA, TEKyLLero KOHTPOns U
NPOMEXYTOYHOW aTTecTtaumMmM wucnonb3dyeTcs ydebHas ayautopus: cneunanv3vpoBaHHas
mebenb.

Ana camocTtosTenbHon paboTbl 00y4YaloWMXCS — KOMMbIOTEPHLINM KNacc, OCHALEHHbIN
OPrTEXHUKOW, HeobXxoaMMbIM MNPOrpaMMHbIM  obecneyeHneM, 3JNEeKTPOHHbIMU  yd4ebHbIMK
nocobmnamu, 3akoHogaTeNbHO-NPaBOBON HOPMATUBHOM NMOMCKOBOW CUCTEMOWN, UMEIOLLINA BbIXOA
B rnobanbHyto ceTb:

Ubuntu (6ecnnatHoe n/nnm cBobogHoe Mno, NULUEH3NS:
https://ubuntu.com/download/desktop ); Visual Studio Community (6ecnnatHoe n/vunu ceobogHoe
MO, nuueHsus 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 u/unu ceobogHoe MO, nuueHsus:
https://www.freepascal.org/faq.html ); Python 2/3 (Python Software Foundation License (PSFL),
B6ecnnaTtHoe u/unu ceobogHoe MO, nuueHaus: https://docs.python.org/3/license.html ); 46 Gimp
(GNU General Public License (GPL), 6ecnnatHoe w/unn cBobogHoe [10, nuueHsns:
https://www.gimp.org/about/ ); Inkscape (GNU General Public License (GPL), 6ecnnatHoe n/vnm
ceBobogHoe [0, nuueHsmsa: https://inkscape.org/about/license/ ); MiKTeX (Free Software
Foundation (FSF), 6ecnnaTtHoe w/unu ceobogHoe MO, nuueHsunsa: https://miktex.org/copying );
TeXstudio (GNU General Public License (GPL), 6ecnnaTtHoe u/vnn ceobogHoe MO, nuueHaus:
https://texstudio.org/ ); Maxima (GNU General Public License (GPL), 6ecnnatHoe w/unu
ceobogHoe MO, nuueHsuns: http://maxima.sourceforge.net/faq.html ); Denwer (6ecnnatHoe w/vnn
cesobogHoe [10O, nuueHsus: http://www.denwer.ru/fag/other.html ); 1C: [peanpuatne 8
(6ecnnatHoe n/vnn cBobogHoe Mno, nNUUEH3ns:
https://v8.1c.ru/predpriyatie/questions_licence.htm ); Foxit Reader (6ecnnatHoe w/unu
ceBobogHoe [10, nuueHsms 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 u/unu ceoboaHoe MO, nuueHsuns:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL),
b6ecnnatHoe u/vnn ceobogHoe MO, nuueHsunsa: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe w/vunun cBobogHoe [10O, nuueHsus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe w/vnn csobogHoe [10,
nuueHsus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), B6ecnnaTtHoe n/vnu csBobogHoe no, NNUEeH3uns:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnatHoe
nvnn ceobogHoe [0, nuueHsusa: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL
(6ecnnatHoe w/vnun ceobogHoe [0, nuueHsus: https://www.postgresql.org/about/licence/ );
GeoGebra (becnnatHoe u/unu ceoboaHoe MO, nuueHsna: https://www.geogebra.org/license ); R
(6ecnnatHoe n/vnn ceobogHoe MO, nuueHaus: https://www.r-project.org/Licenses/ ); Wing-101
(6ecnnatHoe u/unu cesobogHoe MO, nuueHsnsa: https://wingware.com/license/wing101 ); Loginom
Community Edition (6ecnnatHoe n/vnm cBobogHoe Mno, NUUEH3nA:
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe w/vnn ceoboaHoe O, nuueHsus:
https://downloads.mysqgl.com/docs/licenses/)
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19. OueHo4HbIe cpeacTBa AN NpoBeAeHUs TeKyLen U NPOMEXYTOYHOMN aTTecTaLui:

coAepXaHNeM crieQyrLmMx pasaenos ANCLUUNINHDIL

nOpﬂﬂ,OK OL/EHKMN OCBOEHUA 06yqa+ou.|,|/|M|/|c;| y‘-l€6HOFO MaTepumalia ornpegendeTcd

HanmeHoBaHne MNugmkatop(bl
rlu\}gn pasgena aucumnimHbl K?_l“l’/';‘(a;;e” D,O'DC')TVIN(GI-FI)ISIFI) OueHouHble cpeacTea
(moayns) KOMMeTeHUumn
Egﬂgﬂgig:;‘: Hnena. OrK-1.1,, YCTHbIN onpoc.
1. 10CKOCTb OrlK-1. OriK-1.2., lNpakTuyeckoe 3agaHue.
' OrllK-1.3.
PyHKUWM YCTHbIN onpoc
KOMMJIEKCHOro OrikK-1.1., I'IpaKqueCKoe'3a,u,aHV|e
2. | NnepemMeHHoro un OlK-1. Orik-1.2., )
oTOOpaxeHus OrllK-1.3.
MHOXXECTB.
OnemeHTapHble OrliK-1.1., YCTHbIN onpoc.
3. | yHKunuK. OriK-1. OrK-1.2., lNpakTnyeckoe 3agaHue.
Orl1K-1.3.
WHTerpan no OriK-1.1., YCTHbIN onpoc.
4. | KOMNIEKCHOMY OrK-1. OriK-1.2., lMpakTuyeckoe 3agaHue.
nepemMeHHoMy. Orl1K-1.3.
WHTterpan Koww. OrliK-1.1., YCTHbIN onpoc.
5. OlK-1. OlK-1.2, lNpakTnyeckoe 3agaHue.
Orl1K-1.3.
[NocnegoBaTenbHOCTH
n psabl OrlK-1.1,, YCTHbIN onpoc.
6. | aHanNUTUYECKnX OlK-1. Orik-1.2., lNpakTuyeckoe 3agaHue.
YHKLMNA. OrllK-1.3.
Teopema OrnkK-1.1 YCTHbIN onpoc
7. SANHCTBEHHOCT 1 OriK-1. OlK-1.2, MNpakTuyeckoe 3agaHue.
NpVHLUMN Makcumyma OnK-1.3.
Moayns.
YCTHbIN onpoc.
5. Pag JlopaHa. OMK-1. 82&1% lNpakTnyeckoe 3agaHue.
OrllK-1.3.
VI3onmpoBanHeie OrlK-1.1, YCTHbIN onpoc.
ocobble TOYKM
9. OTlK-1. OlK-1.2, MNpakTuyeckoe 3agaHue.
O HO3HAYHOrO OMK-1.3.
XapakTepa.
BblyeThbl, npuHUMN OrlK-1.1, YCTHbIN onpoc.
10. | aprymeHTa. OrK-1. OrllK-1.2, MpakTnyeckoe 3agaHue
OrlK-1.3.
Sggggggﬁgﬁ OrK-1.1, YCTHbIN onpoc.
11. OrlK-1. OrlK-1.2, MpakTnyeckoe 3agaHue.
aHanmT4ecKnx OMK-1.3
PYHKLMN. -
AHanuTtuyeckoe YCTHbIN onpoc.
NPOOOITKEHNE. OrK-1.1, MpakTnyeckoe 3agaHue.
12. OrK-1. OrllK-1.2,
OrllK-1.3.
[ apmMoHmdeckie ONK-1.1, Wtorosas koHTponbHas paboTa
13. | dyHKLMM. OrK-1. OMK-1.2, P P
Orl1K-1.3.




Ne HanmeHoBaHwue KomneTeH Mugukatop(bl) o
n/n pasgena guCUUnvHbI Lns(n) OOCTUXEHUA LleHoYHble cpeacTea
(mogyns) KOMMeTeHUMmn

MpomexyToyHas aTTecTauus

Bonpocbl k ak3ameHy
dopma KOHTpOrS — aK3aMeH

20 TunoBble OLEHOYHbIe cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpeaensiowme
npoueaypbl OLueHUBaHUsA

20.1 TeKyLMA KOHTPOSb yCNeBaeMoCcTu

OueHka 3HaHWW, YMEeHWW, HaBbIKOB, XapakTepuaywuwiaa aTtanbl  POPMUPOBAHUA
KOMMEeTeHUMN B paMKax U3y4eHUs ONCLMMINHBLI OCYLLIECTBIIAETCHA B XO04€e TeKyLLlero KOHTporns B
dopMe YCTHOro Onpoca, MNPOBEPKN BbLIMNOMIHEHUS pPeLUeHUA NPaKTUYECKUX 3afaHuni WU
KOHTPOJSibHOW paboTbl

KoHTponb ycneBaemMocTu MO AUCLMNIIMHE OCYLLECTBMASIETCA C MOMOLLbIO CrieaytLmnx
OLIEHOYHbIX CPEeaCTB:

MpuMepHbIN NepeyYeHb BONPOCOB K MPAaKTUYECKUM 3aHATUAM

1. PacwwupeHHas komnniekcHast nrockocTb. Ctepeorpaduyeckaa npoekumsi. Cdoepa
Pumana.
2. JlnHenHasa yHKUMS KOMMMEKCHOro NepemMeHHoro.

3. ®PyHkuma f(z) = %.O6pas OKPY>KHOCTU |z - Zo| = R npu oTobpaxxeHnn aTon yHKUMNEN.

4. [OpobHo-nnHenHaa dyHkuna. CTpykTypa oToOpaxeHus, 3agaBaemMoro  gpobHo-
NNUHENHOW DYHKLMEN.

5. TMokasaTenbHas OyHKUUA KOMMAEKCHOro nepeMeHHOoro. KoMniekcHbln norapugom.

OnpepgeneHne u npocTenumne CBONCTBA.
TpuroHoMmeTpudeckne QyHKUMM KOMMMEKCHOrO nepemMeHHoro. Onpegenenvs wu
npocTenLme CBOMCTRA.

8. [unepbonuyeckne yHKUMM  KOMMMEKCHOro nepemeHHoro. OnpegeneHvs w
npocTenLmMe CBOMCTBA.

9. OTobGpaxeHne NIIOCKOCTN NOCPEACTBOM PYHKLMM €7 .

10. AndbbepeHUnpyemMoCTb (PYHKLNA B CMbICIIE KOMMNSIEKCHOrO aHanu3a. [lpounssBogHas n
andpdepeHuman. N'eomeTpruyeckmii CMbICI MOAYNSA U apryMmeHTa Npom3BoAHON (OYHKLNN
B TOYKe.

11. Teopema Kowun-PumaHa.

12.CneactBusa n3 teopembl Kowun-Pumana. MapmoHudeckne dyHkumn. ConpsKeHHble
rapMOHUNYECKNe PyHKLUMN.

13. HTerpan oT KOMMNEKCHO3HaYHOM (PYHKUMN OENCTBUTESbHOrO nepemMeHHoro. Mogynb
WHTerpana un oueHka Moayrns uHterpana.

14. OnpegeneHne n nNpocTeENIME CBOWCTBA MWHTErpana oT (YHKUUM KOMMITEKCHOro
nepeMeHHOro No KpUBOM.

15.OueHka uHTerpana.

16. Annpokcumaums nHTerpana MHTerpansHOn CyMMOWN.

17. Annpokcumaums nHTerpara rno KpMBoW UHTErpasniomM rno fioMaHom.

18. Teopema Kowwm-l'ypca.

19. Teopema Kowwu-lN'ypca ana mHoroces3HoM obnacTu.

20.Hes3aBnMcnMMOCTb MHTErpasna oT Buaa NyTU MHTErPUPOBaHUSI.

21.TMepBoobpasHasn pyHkuna. dopmyna HbtoToHa-JlenbHuua.

22.BbiBoa nHTErpanbHon popmynsl Kowwu.

23. Jlemma o gudpdepeHunpoBaHumM HTErpana no napameTpy.

N o



24. NnTerpanbHble  dopmynsbl  Kowun ana  nNpousBOAHbIX  FTONOMOPGHON  (PyHKUMN.
Cnepcteue o 6eckoHevHOM anddepeHUMpyeMoCTU roIoMOPGHON OYHKLNN.

25.dopmyna Tennopa.

26. OueHKM Npon3BoAHbIX rofloMopdHON dyHKUMK. HepaBeHcTBa Ko,

27.Teopema Jlnysunns.

28. lNepBas Teopema eANHCTBEHHOCTW.

29. Hynb dyHKUuK, KpaTHOCTb Hynd. [lpeacrasneHne rofioMopHON (OYyHKUMN B
OKPECTHOCTM HynS.

30. N3onnpoBaHHOCTbL Hysen rofloMopgHON YHKLMN.

31.BTopasa Teopema eguHcTBEHHOCTU. CreacTaue.

32.lMocnepoBaTenbHOCTM rofloMopdHbIX YHKUMI. [NepBas Teopema Beneplutpacca.

33. Tononorus B npocTpaHcTBe ronoMopdHbIX PyHKUMIA. BTOopas Teopema Beneputpacca.
Teopema MoHTens (6e3 gokasaTtenncrea).

34. Pagpbl ronoMopdHbIX yHKUMIA. [NovneHHoe anddepeHunpoBaHme 1 MHTErpupoBaHne.

35.CteneHHble psabl. Teopema Abensi. Popmynbl Ans Ko puuneHToB.

36.CBONCTBO Kpyra cXxoguMocTu cTeneHHoro psaga. ®opmyna Kowu-Agamapa.

37. PasnoxeHune ronomopdHon pyHKUMK B psg Tennopa.

38. Pag lNlopaHa. ®opmyrbl Ang KO3 PULNEHTOB.

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

40.0cobble To4kn. Bnabl ocobbix TOYeEK.

41. BblyeT pyHKUMM B TouKke. Teopema Kowum o BblyeTax.

42.dopmyna JlopaHa.

43. BbluncrieHune BblyeTa B rnosntoce. HacTHble cnyyau.

44, TonoMopdHOCTb N 0COBEHHOCTN HA BECKOHEYHOCTW.

45. Paanoxenue B psag JlopaHa B OKPECTHOCTM M30NIMPOBAHHOW OCOBON TOYKMN.

46. BblveT pyHKUMKM Ha 6eckoHedYHoCcTU. Teopema KoLum 0 NONHON CyMMe BbIYETOB.

o0
47.lMNpocTenume Tunbl HECOBCTBEHHbIX MHTErpanoB. VIHTerpansl Buaa JR(x)dx.

-0

[e 0}
48.WHTerpansl BMaga If(x) e~ dx . Jlemma XoppaaHa.
— 00
49. Nlorapudpmunyeckada pyHkumnsA. Touka norapmMmUyYecKoro BETBIEHUS.
50.CteneHHas yHKUNA C NPOM3BOSIbHLIM MOKa3aTenem creneHn. Toyka anrebpanyeckoro
BETBMNEHUS.
51.Jlorapndpmmnyeckasi npon3BoaHas U ee CBOMUCTBA.
52.TMone mepoMopdHbIX hyHKUMIA. [NprnpawieHne norapudgma MmepomMopdHON OYHKLNN.
53.TpuHuUMN aprymeHTa.
54.Teopema Pyuwie.
55. OcHoBHas Teopema anrebpsbl.
56. Teopema NypBuLa 0 HYNAX NocnegoBaTenbHOCTM FOSIOMOPMHBIX OYHKLMNA.
57. MNpuHUMN Makcnmyma Moayns.
58. Jlemma LBapua.
59. OdononHeHue Kk nemme LWBapua.

MpuMepHbIN NepeyYeHb NPaKkTUYECKMX 3aaaHUN
1. HaitTu  obpas obnacth D npu  oTobpaxeHun  dyHkumen  w=f(z):

D= {z: |z|>%, Rez>0}; w=12",
2. Hantu obpaz  obnactu D npu oTobpaxeHun  PyHKUMen w= f (z):

4

D= {z:|z|:2; E<argz<£}; w=2",
8 4



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

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

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

oTobOpaxeHun wW==e?2,

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

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

Bbiuucnntb th (In 3+%‘J.

Bbluncnntb ctg (% —iln 2].

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

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

Z,=1.

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

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

z,=1.

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

8

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

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

Y
BHYTPW 3aMKHYTOMN KpUBOW vy ?

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

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

1-i

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

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

3-2z2



Z2

21.®yHkumio  f (z) = m

pasnoXxutb B pag MO CTeneHsaM Z U Hantnm obnactb

CXOAMMOCTM MOSTYYEHHOrOo psaaa.
22.MoxeT nun pasnoxeHne HeKOTopon yHKUMK B psg JlopaHa no cTeneHaM pasHOCTU Z—Z,

cogepxaTb:

a) KOHEYHOE YMCIO criaraemMbliX C OTpUUaTENbHbIMU CTEMNEHAMM 3TOW Pa3HOCTU;

6) KOHEYHOE YMCNO crnaraemMbiX C NONOXUTENBbHBIMU CTEMEHAMW 3TOW PA3HOCTY;

B) 6€CKOHEeYHOE YMCIO criaraemMbliX C OTpULaTENbHbIMU CTEMEHSAMM 3TOW Pa3HOCTU;

r) 6eCKOHEYHOE YNCIO craraemMbliX C NONIOXKUTESTbHBIMU CTENEHAMMU 3TON Pas3HOCTU?

MpumepHoe coaepxaHue 3afaHUN UTOrOBOW KOHTPOSIbLHOWN paboThbl
1. Haiitn obpa3 obnactu D npy oTtobpaxeHnn 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. BbluncnuTb nHTErpan f (1+ I — 27)dz , roe Y — nuHua, coeaunHstowan Toukn Z; =0 u
Y
Z,=1+2i,
a) OTpe3oK NPAMOM;
0) oyra napabonsil;
B) nomMaHaa 237237, ,rae  Z3=l.
Mo4emy nonyyalTCs pasHble OTBETbI?
4. BblMUCRNUTL UHTErpan j Imzdz, roe 7v:
Y

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

0) pnyra napabonbl y= 2%2 OT TOYKM 2= 0 po Toukm Z, =1+21. MNouemy
nony4arTcsa pasHble 0TBETbI?
5. CyuwecTByeT N1 QYHKUMS, aHanMTu4eckas B Touke Z =0 1 NpuHMMaloLlas B TOYKax

7= % (n =1 2, ) 3HaYeHus:

ol 1 11 11 11
22 4 4 6 6 o2k 2k

6) E’ g’ El ﬂl E’ El L | n 1 "'?
23 4 5 6 7 n+1

i 1 .
6. PyHkumsa SIn 1=, Vmeer GecKOHeYHy0 NocneaoBaTenbHOCTb HyNen, CXoasLLyoCs K

Toyke 1, HO TeM He MeHee 3Ta (*)yHKLI,I/IFI OTNIMYHA OT MOCTOAHHOW. He

NPOTMBOPEYNUT N 3TO TEOPEeMe EeAUHCTBEHHOCTU?
2 f *zsin zt

7. BbluMCAWTb UHTErpan .
2i—w L +1

dz, t>0.



'T’ z cos zt

z, t>0.
(Z+1f

8. BblumcnuTb uHTErpan

i—o0

OnuncaHue TexHosorMm NnpoBeaeHus

Tekywmnn KOHTpONb npenctaBnsieT cobon npoBEpKYy YCBOEHMS yyebBHOro matepuana
TEOopeTNYEeCKOro 1 NPakTU4YeCKoro Xxapakrepa, peryrsipHoO OCyLLEeCTBSAEMYIO Ha 3aHATUSIX.

Tekylnn KOHTPONb npedHasHayeH ONns NpoBEepKM Xoda M KayecTBa (PopMMpoBaHUA
KOMNEeTEHUMA, CTUMYNMpPOBaHUA y4ebHor paboTbl oby4varowmxca WM COBEPLUEHCTBOBAHMS
METOAMKN OCBOEHMA HOBbIX 3HaHuin. OH obecnedvBaeTcss NpoBedEHWEM ONpPOCOB MO
TeopeTnyeckomMy martepuarny, BbINOSHEHWEM MNPaKTUYECKMX 3afaHui U 3afaHuiA UTOroBOW
KOHTPOJSIbHOW paboThl.

Mpn Tekywem KOHTpone YypOBEHb OCBOEHUA Yy4eOHOW AOUCUMMAMHBI WU CTENEeHb
CPOPMUPOBAHHOCTM KOMMETEHLMM ONpPedensalTCa OLeHKaMM «3a4TeHO» U «He3ayTeHO».
CucremMatMyHOCTb, OO BEKTUBHOCTb, apryMEHTUPOBAHHOCTb — FMaBHbIe NPUHLUMbLI, HA KOTOPbIX
OCHOBaHbI KOHTPOSIb 1 OLIEHKa 3HaHUIN 0By4YatoLLMXCS.

TpeboBaHus K BbINONHEHUIO 3a4aHUN (LLUKanbl N KpUTEPUN OLLEHMBAHUS)
Mpn NnpoBeaeHMM TEKYLLIEFO KOHTPOSIS YCNeBAaeMOCTN UCNONb3YHTCA crieayroLwme
nokasarenu:
1) 3HaHWEe OCHOBHbIX NOHATUIN W ONpeaeneHuni;

2) yMeHWe 1Ucrnonb3oBaTh CTaHAAPTHbIE METOAbI AN PELLeHUst TUMOBbLIX 3a4ay;
3) onTUManbHOCTb X04a PELUEHNS;
4) noruka n3roxeHus, pacCyXaeHWiA;

5) NpaBUbHOCTb BbINOMNHEHWUSI PAcYETOB;
6) camMoCTOSATENBHOCTb BbIBOAOB.

Kputepuu oueHKn KoMneTeHUUN (pe3ynbTaToB 00y4YeHUs1) Npu TeKyLluen
aTTecTaumm:

3a4YTeHOo: BbIMOMHEHME MPaKTUYECKUX 3afaHUN, KOHTPONbLHOM paboTbl N OTBETHI B Xo4e
onpoca COOTBETCTBYIOT MepeyvucrieHHbIM nokasaTtenam, obydyalowmics paeT OTBeTbl Ha
AOMNOMNHUTENbHbLIE BONPOCHI, MOXET OblTb HE COBCEM MNOfHble. [leMOHCTpUpyeT yMeHne pellatb
3aga4vv, BO3MOXHO C HEeKOTOpbiMU ownbkamu. BbinonHeHne 3agaHwuii KOHTPOSbHOM paboThbl
COOTBETCTBYIOT MNepeynucrieHHblM nokasatensaMm. bonee nonoBwuHbl 3agaHUN  KOHTPOSbHOM
paboTbl BbINOMHEHbI BEPHO.

HesauTeHo: B xode onpoca oTBeTbl 0byyarolerocs He COOTBETCTBYKT HUM OAHOMY M3
nepedncrieHHblx nokasarenen. OOyvarowmncs OEeMOHCTpUMpyeT parMeHTapHble 3HaHUA W
yMeHNa unu ux otcytcTeue. [lonoBuHa u Goree NONoBWHbLI 3a4aHWN KOHTPOSIbHOW paboThl
BbINOMHEHbI HE BEPHO.

20.2 NMpomexyToyHasa aTrecTauus

MpomexyToyHaa aTTecTauma npoBoauUTCA B cooTBeTcTBMM C  [lonoxeHnem o
NPOMEXYTOYHOM aTTecTauum obyyarwmxcs no nporpamMmMam BbiCliero obpasoBaHuS.
lMpepHasHayeHa ana onpefeneHns YpoBHS OCBOEHUSI BCero obbema yvyebHon AncumMninHbl n
npoBoauTCA B (popme 3K3ameHa.

lMpomexyToyHasa aTtTecTaumsi N0 AUCUUNIIMHE OCYLLECTBAAETCS C NMOMOLLbIO CReayoLmnx
OLIEHOYHbIX CPeaCTB:

lMepeyeHb BONPOCOB K 3K3aMeHY

1. PacwwmpeHHas komnnekcHas nnockocTtb. Ctepeorpadudeckas npoekuus. Coepa PumaHa.
2. JlnHenHasa yHKUMA KOMMNIIEKCHOrO NepemMeHHoro.



w

dyHkums f(2) = % OBpa3 OKPYXHOCTM |z — z¢| = R Mpn 0TOGPaXKEHUM 3TOW (YHKLIMEN.

4. [pobHo-nuHernHasa dyHkumsa. CTpykTypa oTobpaxkeHus, 3agaBaeMoro  Apo6HO-NMHENHON
doyHKUMEN.

5. MNokasaTenbHas QYHKUMA KOMMSIEKCHOro nepemMeHHoro. KoMnmekcHbl  riorapudm.
OnpepgeneHve n NpocTenne CBOMNCTBa.

6. TpuroHomeTpudeckue YHKUMM  KOMMNEKCHOro nepemMeHHoro. OnpegeneHvs wn
npocTenLme CBOMNCTBA.

7. M'vnepbonuyeckne yHKUMN KOMMNMEKCHOro nepemeHHoro. OnpefeneHvs u npocrenwme
cBOWCTBa.

8. OTobpaxeHne NrIOCKOCTU NOCPEACTBOM OYHKUMN €7 .

9. OudpdepeHunpyeMmocTb PyHKUMN B CMbICIIE KOMMIIEKCHOro aHanuia. [lpousBogHas u

anddepeHuman. leoMeTpu4ecknin CMbICN MOAYNSA U aprymeHTa Nnpon3BoAHON OYHKLNN B
TOuKe.

10. Teopema Kowwmn-PumaHa.

11.CneactBua n3 Teopembl Kowun-PumaHa. [apmoHudeckue dyHKumMn.  ConpsikeHHble
rapMoHu4eckune yHKLMK.

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

13.0npegeneHne wn npocTenmne CBOMUCTBA MWHTerpana oT QYHKUMM  KOMMSIEKCHOro
nepemMeHHOro Nno KpMBOW.

14.0ueHKa nHTerpana.

15. AnnpokcnmMauunsa nHTerpana nHterpanbHOM CyMMOMN.

16. Annpokcmaumst UHTerpana no KpUBOW MHTerpanom no fIOMaHoMW.

17.Teopema Kowmwm-l'ypca.

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

19.HesaBucMmocTb MHTErpana oT Buga nyTm UHTErpupoBaHus.

20.TepBoobpasHaga pyHkuusa. Popmyna HetoToHa-JlenbHuua.

21.BbiBoA nHTErpanbHon popmynbl Kowwm.

22.Jlemma o0 gudpdepeHUMpoBaHUN MHTErpana no napameTpy.

23.NHTerpanbHble dopmynbl Kowmn ansa npomsBoaHbIX ronoMopdHon dyHkumm. Cnegcreme o
B©eckoHeuvHon anddepeHUnpyeMOCT roNIOMOPHON PYHKLMK.

24. dopmyna Teunnopa.

25. OueHkn Npon3BogHbIX ronoMopgHon dyHKumMK. HepaseHcTBa Ko,

26. Teopema Jlnysunns.

27.TlepBas Teopema e4UHCTBEHHOCTM.

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

29.30n1MpoBaHHOCTb HyNen rofoMopHON OYHKLMN.

30.BTopas Teopema egmuHcTBEHHOCTU. Cneacreume.

31.TocnepoBatensLHOCTM ronomMopdHbIX PyHKUUI. [NepBas Teopema Beneplutpacca.

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

33.Psagbl ronomMopdHbIX hyHKUMIA. [TouneHHoe andrdepeHUMpoBaHME N UHTENPUPOBaHME.

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

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

36. PasnoxeHune roniomopgHon pyHKLMK B psa Tewnnopa.

37.Pag NopaHa. ®opmyrbl 4na KO3PULMEHTOB.

38. PasnoxeHune yHKUMIA, rONOMOP(HbIX B KONbLUe, B psad JlopaHa.

39.0cobble To4kn. Bnabl ocobbix TO4YEK.

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

41.dopmyna JlopaHa.

42.BbluncrneHune BblveTa B nosntoce. HacTHble crnyyau.



43.TonoMopdHOCTb U 0COBEHHOCTN HA DECKOHEYHOCTW.
44.PasnoxeHue B psg JlopaHa B OKPECTHOCTM U30NMPOBAHHOM 0COOOM TOYKM.
45.BblveT pyHKUMKM Ha 6eckoHevHoCTU. Teopema Kol o nonHom cymMe BblYETOB.

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

- 00

o0
47 .WnTerpansl BMaa If(x)eixdx . Jlemma XXopaaHa.
— 0
48.Jlorapudpmunyeckasa pyHKumsa. Todka norapudMmn4eckoro BeTBNEHUS.
49.CTeneHHas yHKUMA C NPOM3BOSbHBIM NokasaTtenem creneHu. Toyka anrebpavyeckoro
BETBNEHUS.
50.Jlorapudpmmnyeckas nponsBogHas U ee CBOMCTBA.
51.Tlone mepomopdHbIX PYHKUMIA. [pupalleHme norapudma MepoMopdHON PYHKLMN.
52.MpuHumn aprymeHTa.
53. Teopema Pyuue.
54.OcHoBHasi Teopema anrebpsbl.
55.Teopema NypBuUa 0 HyNsX nocnegoBaTenbHOCTU FOSIOMOPMHBIX OYHKLINA.
56. MpuHumMn makcMmyma moayns.
57.Jlemma WBapua.
58. [lononHeHue k nemme LLBapua.

OnucaHue TexHonormm npoBeaeHns

lMpomexyToyHaa aTTecTtaums Mo AUCUMNIWHE npecrnegyeT uenb OueHuTb paboTty
obyyallmnxcss 3a Kypc, MNOfiydYeHHble obydvalowmMmca 3HaHus, YMEHUSS U YPOBEHb
NPUOBpPEeTEHHbIX  KOMMNETEHUMA, WX MPOYHOCTb, pasBUTUE TBOPYECKOTO  MbILSIEHWUS,
npuobpeTeHne HaBbIKOB CaMOCTOATESNIbHOW paboTbl, yMEeHMe CUHTe3NpoBaTb MOMyYeHHbIe
3HaAHUA N NPUMEHATb UX NPWU peLlEHNN NPaKTUYECKMX 3adavy.

Ok3ameH npoBoauTca B dopme cobecepoBaHus ¢ npenogasatenemMm. Obyvarowmica
nosiydyaeT ABa TeOpPeTUYECKNX BOMPOCa Ha 3HaHWE NMOHATUW U onpegeneHnin, popmMynnMpoBOK U
AOoKas3aTenbCTB YTBEPXKAEHUN N 3a0a4dy M3 NepeyHsa NpakTuyecknx 3agaHui. o pesynbTatam
OTBeTa BbICTaBMSETCA OUEeHKa No NATUOanNbLHON LWKane.

Bpems noaroToBkM K OTBETY HE JOMKHO NpeBbilaTh OAHO0 acCTPOHOMMYECKOro Yaca. [pu
HeobOxoOuMOCTM, B Xxode OTBeTa npenofaBaTtenb MOXeT 3ajaBaTb YTOYHAWWME W
AONONHUTENbHbIE BOMPOCHI.

Mpn npoBegeHMM MNPOMEXYTOYHOW aTTecTaumm B OpPMe 3K3aMeHa WCMOoNb3yTCs
cnegyrowne nokasatenu:

1) 3HaHne y4yebHOro maTtepuana n BnageHue NOHATUNHBIM annapaToM KOMMIEKCHOMO aHanmaa;
2) norvka m3snoxeHus

3) KOPPEKTHOCTb hOPMYSIMPOBOK U A0Ka3aTeNbCTB YTBEPXKOEHUI N TEOPEM;

4) ymMeHue CBA3bIBaTb TEOPUIO C NPAKTUKON;

5) yMeHne nnnioctTpnpoBaTb OTBET NpUMepamu;

6) yMeHne NpuMeHsTb OpMyIbl, pelaTtb 3a4ayu.

CoOTHOLLUEHNE NokasaTenewn, KpUTepues 1 LKarbl OLEHUBaHUS pe3ynbTaToB 00yYeHus.

YpoBeHb
Kputepum oLeHmBaHus cchopmuposaH- | LLkana oueHok
HOCTM
KOMMeTeHUMN




Ob6yvarowminca B NOMHOM  Mepe BrageeT  MOHATUNHbBIM
annapaTom AaHHow 06r1acT KOMMIEKCHOro aHanu3a, KOPPEeKTHO
dopmynupyeT M [oKasblBaeT  yTBEpPXAeHus,  crnocobeH
WUNNICTPUPOBaTb OTBET npumepamn, Qaktamu, AaHHbIMU
Hay4HbIX UCCrefoBaHWIA, MPUMEHATL TeOpeTUYEeCKNe 3HaHUS s
pelleHnss npakTU4ecknx 3agad B 06MnacT  KOMMIEKCHOro
aHanusa

[NoBbILLEHHbIN
YpOBEHb

OTnunyHo

OteeT obOyvaiowerocs He COOTBETCTBYET oOgHOMY (OByM) M3
nepeyncrieHHblX nokasaTtenen, Ho CTyAeHT AaeT npaBuiibHble
OTBETbI HA AOMOMHUTESNbHbIE BOMPOCHI.

BasoBbin
YpOBEHb

XopoLuo

OTBeT obyuaroLlerocs He COOTBETCTBYET NOOLIM ABYM(TpEM) 13
nepeyncrieHHblX nokasaTtenen, obyyalolmincss gaeT HenosHble
OTBETbl Ha [JOMNONHUTENbHbIE BOMPOCHL.  [leMOHCTpupyeT
YacTUYHbIE 3HAHWS,, UMW UMEET He MNOSfHOoe NpPenCTaBNeHUn
MOHATUA KOMMIIEKCHOrO aHanu3a, AOonycKaeT CyLeCTBEHHbIe
owmnbKkM B pelleHnn 3agad

Moporosbin
YpOBEHb

YaosneTsopu-
TernbHO

OtBeT oOyuaroulerocd He COOTBETCTBYET fOObIM YETLIPEM U
Gonee wu3 nepeuncneHHblx nokasaTtenen. OB6yvatowmncs
AEMOHCTPUPYET  OTPbIBOYHbIE,  (parMeHTapHble  3HaHwus,
AonyckaeT rpybble ownbKky, He yMeeT peluaTtb 3agaudu.

Heyooenert-
BOPUTESTbHO

20.3 ®PoHA OUEeHOYHbIX cpeacTB CchoOpMUPOBAHHOCTU

KOMMNeTeHUuun

peKOMer‘yeMbIﬁ AnAa npoBeaAeHunA AMarHOCTN4eCKux pa60T

1) TecToBble 3agaHus

- 3afaHns 3aKpbITOro TUNa - CPeaHNUA YPOBEHb CITOXHOCTM

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

4

MHumasi yacTb YactHoro 1+1 pasHa

3) 2; 4) 4.

Test4

CTYOEHTOB,

Ecnn dpyHkuma w(z) =u(x, y)+Vv(x, y) ronomopcHa B o6nactm KOMNIEKCHOM NNOCKOCTU. Toraa eé

npou3BoaHas BbluMcnseTcs no dopmyne

1) w’(z):g—iﬂ%;

2) W'(z):g—i—i%;




Kakune dyHKUMM auddrepeHumnpyemsl B CMbICe KOMIMIEKCHOrO aHanm3a Ha BCen KOMMNEeKCHOM
NOCKOCTU

,  2)e'tgz; -; 4).e.
Sihz

- 3agaHuga OTKPbITOro Tmna (KOpoTKUA OTBET)

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

1 dz
HanunwwuTte nponyweHHoe 4ncno —J[f——=....

2rit z—-a

1 dz
Hanuwwnte nponylieHHoe Yncro _m—z =...
27i Y (z—a)

BblueT B nto6on Touke ronoMopdHON OyHKLUN PaBEH ... (HanuwmnTe Y1cno).

Ans pyHKUMIA KOMMNEKCHOro NepeMeHHOro MoryT CyLLeCTBOBaTb TpY BAa 0COObIX TOYEK:
ycTpaHuMas ocobasi Touka, ... U CyllecTBeHHO ocobas Touka. HanmwunTte nponyLeHHoe CroBo.

Beprle OoTBeThbl BblaeneHbl 4UBeTOM.

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

- 3agaHua 3aKpbITOro TMna — cpegHUn YpPOBEHb CIOXHOCTU (BbIOOP OOHOrO BapuvaHTa OTBETA,
BEpPHO/HEBEPHO):

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

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




e 2 6anna - ykasaHbl BCe BEpHbIE€ OTBEThI;

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

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

- 3agaHug 3aKkpbIToro TmMna (Ha cooTBETCTBUE):

e 2 6anna — BCe COOTBETCTBUSA onpeesieHbl BEPHO;

e 3a KaXOoe BepHOEe COMocTaBfieHMe CTaBUTCA KonuyectBo 6annoe, paBHoe
MakcumanbHomy (2 6anna), AeneHHOMY Ha KONMYeCTBO npeasiaraeMblX B BONpoce
COMOCTaBIIEHUN;

e 0 6annoB — HM 0OQHO conocTaBrieHne He BbibpaHO BEPHO.

- 3agaHug OTKPbITOro Tnna (KOpoTKUM OTBET):

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



