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.

11.04.2024 .

PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.14 KoMnnekcHbIX aHanu3

1. Kog u HaumeHoBaHue Hanpasnenus: 01.03.01 MatemaTtuka

2. Mpodunb: JuddepeHunanbHblie ypaBHeHUs. IMHaMU4eckne cuctemMbl 1 ONTUManbHoOe
yrnpasrieHue

3. KBanudumkauusa 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:

Llensmu oceoeHusi y4ebHoU OucuurniuHbl S61151F0MCS.

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

- OBMnageHuMe KracCcuyeckum MaTemMaTMyeckMm annapatoMm Ans  ganbHeunLwero
MCNONMb30BaHMA B MPUMOXKEHUAX W ONs M3YYEeHUA TakuxX AOUCUMNAWH KaK  YpaBHEHUS
MaTtemaTnyeckon puankn, OyHKLUMOHaNbHbIN aHanua, cneumanbHble pasgens! anrebpanyeckon
Tononormn, O6GbIKHOBEHHbIE A dEpPEHUManbHble  ypaBHEHUS, Teopus BEpPOSTHOCTEWN,
BblYMCNUTENbHAsA MaTemMaTuka, NPUKNagHble AUCUMMNNHBL (TMOPO- M aspoMexaHuka, Teopus
YyNpyrocTun, Teopmnsa aBTOMaTUYECKOro perynnmpoBaHms).

3adayu y4ebHOU OuCUUMNIUHBI:

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

- OBNnageHne HaBblkaMn  NPUMEHEeHNA MeTo40B TOKIM ona  peweHna
MaTemMaTUYeCKMX N PU3nNYeCcKmx 3agau.

10. MecTo yyeb6HOM AncuunnuHbl B cTpykType OMOI:

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

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

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

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMNeTeHuun
YK-1 CnocobeH YK-1.1 AHanusnpyet 3HaTb: OCHOBHbIE CNOCOObI KPUTUYECKOTO
OCYLLECTBIATb npo6remHyio aHanusa u cMHTesa MHOpMaLMK; CyLLLHOCTb
nouek, CUTYaumio kak cunocockoro aHanmsa sBneHnii, 6asosble
KpnTHeckn CUCTEMY, BBIABIAR | 1 hkenst cuctemHoro nopxoaa, CYLLHOCTb
aHanma n cuHTe3 ee cocTaBrnsioLwmne n )
WHdbopMaLN, CBSI31 MEX1Y HUMM npobrnemMHoln cuTyauumn B e COOTHOLLEHMM C
MPUMEHSITb MOHATUAMM «npobnemay, «3agaday,
CUCTEMHbIN «MPOTMBOPEYNS», OCHOBbI YNpaBreHns
noaxod Ans paspeLleHnemM npobrnemHbIX cuTyauui;
peLleHns YMeTb: NPUMEHSITb OCHOBHbIE CNOCO0LI
NOCTaBMNEeHHbIX KpUTUYECKOro aHanmsa uHdopmaumm; NpUMeHsITb
3afda4 CUCTEeMHBbIV Noaxo NS peLleHNst NocTaBNeHHbIX

3agad, BbISIBNATL NPOGNEeMHble cUTyaLmu,
onpeaenaTb NyTM U CPEACTBa UX paspeLleHns:;
BrnageTb: OCHOBHbIMU CMOCOGAMM KPUTUYECKOrO
aHanusa uHQOPMaLWK; HaBblKamMu KPUTUYECKOro
aHanusa npoGnemMHoN cUTyauuyu Kak CUCTEMbI,
BbISIBIIEHNS €e COCTaBMSAOLMX U CBA3E Mexay
HUMW, BbIGOpa NyTel U cpedCcTB ee pa3peLleHus

YK-1.2. | Vcnonb3yss noruko- | 3HaTb: METOAbl KPUTUYECKOro aHanu3a u oLeHKu
MEeTO0MOrNYECKUM COBPEMEHHbIX Hay4HbIX AOCTUXEHUI, a Takke

VHCTpyMeHTapum, METO/lbl FEHEPMPOBaHMUSA HOBbLIX Mae Npu
KPUTUYECKU

oLieHMBaeT




HaOeXHOCTb
WUCTOYHUKOB
MHdopMaLuK,
COBPEMEHHbIX
KOHUeEenuumn
dmnocogckoro n
coumanbsHoro
Xapaktepa B CBOEMN
npeameTHON
obnactu

peLleHnn uccneoBaTenbCKUX U NPaKTUYECKnX
3agay, B

TOM YUCIE B MEXAMCLUMAMHAPHbIX 0bnacTax;
OCHOBHOE coaepXaHne unnocodCKUX NOHATUI U
KaTeropun, atanbl passutus unocogpumn 1 ee
pasaenbl, OCHOBHbIE KIacCcuyeckme u
COBpEMEHHbIe PrIocodCKne HanpaBneHns u
KOHUenumu, 6a3oBble NTOrMYecKMe u HayyHble
MeToabl (TEOPETUYECKNE N IMMMPUYECKME)
ncenenoBaHms U prnocogckoro 0CMbICNEHNSsE
Mupa, NpaBuna oueHKN Ha4eXHOCTM UCTOYHUKOB
MHdOopMaLuu;

YMeTb: Npu peLleHnn nccnenoBaTenbCkux m
npakTU4eckux 3agad reHepupoBaThb HOBbIE naew,
NCX0AS N3 HANMYHbBIX PECYPCOB U OFPaHUYEHNI;
aHanusMpoBaTb KNaccuyeckne n COBPEMEHHbIE
dunocodckne HanpaBneHMs N KOHLENUUN C
OrMopoW Ha NOHATUNHO-KaTeropmarnbHbI annapaT
N NOrMKO-METOA0MNOMMYECKUA MHCTPYMEHTapUi
dunocodun, KPUTUYECKN OLEHMBATL
HaOEeXHOCTb MCTOYHUKOB MHbOpMaLmK,
MCnonb30BaTb NPOTUBOPEUNBYO MHAOPMALMIO,
coepxallyocs B pasHbix hmnocodckmx
KOHLIENUMAX NpU peLLeHnn NpobnemHbIx
cuTyauum;

BnageTb HaBbIkamu:

KpUTUYECKOro aHanmaa

N OLIEHKM COBPEMEHHbIX

Hay4HbIX JAOCTMKEHWI 1

pesynbTatoB  OeATeNbHOCTU N0 PeLUeHuto
ncerneaoBaTenbCknX 1 NpakTUiYeckux 3agad, B ToM
yucre B MeXAUCUMMNNUHAPHBLIX  obnacTsx;
HaBbIKaMW MCNonb30BaHUSA NOrnKo-
MEeTOO0NI0rM4eCcKoro MHCTpYMeHTapus B npoLecce
¢1nocodckoro 0OCMbICNEHNA MUpaA, KPUTUYECKOTO
aHanmsa N OUEHKU HaOeXHOCTU WUCTOYHWUKOB MH-
dopmaumm, B TOM 4ucne  UIOCOPCKMX
KOHUEenuun, paboTbl c NpPoOTUBOPEYNBOM
WHopmaunen "3 pasHbIX NCTOYHUKOB,
onpegeneHus BO3MOXHOCTEN NPUMEHEHMS
NMOMOXEHUN  KNAacCUYEeCKUX U  COBPEMEHHbIX
dmnocodckMx HanpaBAeHWn N KOHUENUMA ans
peLleHns NpoBIeMHbIX CUTYaL Ui

OrlK-1.

CnocobeH
NPUMEHSITb
yHOaMeHTarnbH
ble 3HaHus,
nony4YyeHHble B
obnacTtu
MaTemaTU4ecKu
X " (nnn)
€CTECTBEHHbIX
Hayk, "
ncrnonb3oBaThb
nx B
npodpeccuoHarnb
HOM
neaTenbHOCTH

OlK-1.1

MpumeHseT
6a3oBble 3HaHUS,
Nnosny4YeHHble B
obnactu
MaTeMaTU4ECKNX
n(mnm)
€CTeCTBEHHbIX HayK

3HaTb: 6a3oBble 3HaHWs, NONy4eHHble B 06nacTu
MaTeMaTU4eCKnx N(unmn) eCTeCTBEHHbIX HayK
YMmeTb: ncrnonb3oBaTb 0a30Bble 3HAHUS,
nonyyYeHHble B 06nactv MatemaTuyeckmux n(mnm)
€CTeCTBEHHbIX HayK

BnageTtb HaBblkaMy MaTemMaTUyYeCKoro u
CTaTUCTNYECKOTO MOAENMPOBAHUS NpU
NOCTPOEHUN Moaenen r3nyecknx NpoLeccoB U
SIBMEHWI N UCMONb30BaTb UX B
npodeccuoHanbHON AeATeNbHOCTH

OlK-1.2

OueHuBaeT "

dopmynunpyet
aKkTyarnbHble "
3Ha4YNMble
npobnemsl

3HaTb: MeTodbl pelleHns 3agad B obnactu
MaTeMaTU4eCcKnx n (Unn) eCTeCTBEHHbIX HayK.




dyHAaMeHTanbHon YMeTb oueHnBaThb 1 opMynupoBaThb
MaTemMaTukn akTyarnbHble 1 3Ha4YMMble Npobnemsl
MaTeMaTUKNn.
BﬂaﬂeTbZ CNOCcoBHOCTbLIO oueHunBaTb U
dopmynmpoBaTth akTyasnbHble 3aga4ym
I'IpO(beCCVIOHaJ'IbHOVI OeATeNbHOCTHU, NpuHNMaThb
npaBuiibHoOE pelleHne Ha OCHOBE TEOPETUYECKUX
3HaHuNn
OlK-1.3 | AHanuaupyeT n | 3HaTb: MeToAbI peLLeHns 3aaay
NPUMEHAET  HaBbIKN | npodreccMoHanbHOM AeATENbHOCTH.
BbIOOpPa  METOAOB | yyieTy: aHanManpoBaTh 1 NPUMEHSTH HaBbIKV
PELLCHN sanad BblOOpa METOAOB peLleHus 3agad
npodeccuoHanbHomn .
[IeATENbHOCTY Ha npodeccroHansHon Ll,veﬂTeJ'IbHOCTI/I Ha ocHoBe
OCHOBE TEOPETUYECKNX 3HAHWI.
TEeopeTU4ecKnx BnageTb HaBblkaMu pelleHns 3agad
3HaHWUN npodeccnoHanbHOn AeaTenbHOCTH
12. Oobem ANCLUUNNUHBI B 3a4YeTHbIX eavHuuax/yac. —
6/ 216.
Popma NPOMEXYTOYHOMN aTTecTauumn - 3a4eT, IK3aMeH.
13. TpypoeMKocTb No Buaam y4yebHon paboTbl
TpyooemKocTb
Bua yuebHol paboThi Bcero Mo cemecTpam
4 cemecTp
AyOouTOpPHbIE 3aHATUSA 102 102
nekummn 34 34
B TOM Yucre: npakTnyeckme 68 68
nabopaTtopHble
CamocTosaTtenbHas paboTta 78 78
B TOM 4ncrne: KypcoBas pabora (MpoekT)
dopma NPoOMEXXYTOYHOW aTTecTauuu -
36 36
3auem, sk3ameH — 36 yac.
NTtoro: 216 216
13.1. CopepxaHue AUCLUUNIUHbBI
Ne Peanusaunsa
n/n HanmeHosaHne pasnena
ONCUUNNUHBI C
pasgena CopepxxaHne pasgena aMCUUnmvHbI MOMOLLbIO
ACUMNIIHBI OHMaiH-KypCa,
AYMK
1. Nekuun
1.1 KomnnekcHble KomMnnekcHble ymcna, KoMniekcHas niockocTb; Moaynb | https://edu.vsu.r
yucna. N apryMeHT KOMMNMEKCHOro YMcna, ux CBOMCTBA; u/course/view.p
KomnnekcHas YMCOBLIE MNOCEeA0OBaTENBLHOCTU U UX Npeaensl, paabl; | hp?id=6790,
NNOCKOCTb. cTepeorpaduyeckas Npoekuns, ee CBOMCTBA; cdepa https://edu.vsu.r

PumaHa, pacwnpeHHaa KoMnriekCHadA niocKOCTb;
MHOXECTBA Ha M/I0CKOCTK, 00nacTu 1 KpuBbIE.

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



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

1.2 DYHKLMN @PYHKUMN KOMMNNEKCHOIO NEPEMEHHOIO; Npeaen https://edu.vsu.r
KOMMMEKCHOro PYHKLNN; HENPEPBIBHOCTb, MOAY b HENPEPbLIBHOCTY; u/course/view.p
nepemMeHHOoro u anddepeHLnpyeMocTb MO KOMMEKCHOMY hp?id=6790,
oTobpaxeHus nepemeHHomy, ycnosust Kowu-PumaHa; https://edu.vsu.r
MHOXECTB. aHanuTnyeckast PyHKLMS; reOMeTPUYECKNIA CMbICH u/course/view.p

aprymeHTa u Moaynsi npou3BogHoOM; NOHATNE O hp?id=15695
KOH(POPMHOM OTODpaXXeHUMN.

1.3 OnemeHTapHble Llenas nuHenHasa n gpobHO-nmMHenHas yHKLMK, NX https://edu.vsu.r

dyHKLMM. cBowicTBa, obLmin BUA ApoBHO-NMHENHOro u/course/view.p
oTobpaxeHust Kpyra Ha cebsi u BepxHen nonynnockoctn | hp?id=6790,
Ha Kpyr; 9KCMOHEHTa 1 norapmudm, cTeneHb ¢ https://edu.vsu.r
NpPoOu3BOJIbHLIM MOKa3aTeneM; NOHATME O PUMAHOBOM u/course/view.p
NMOBEPXHOCTU Ha NpuMepax norapudmMmyeckon u hp?id=15695
obwwen cteneHHon oyHKUMN; PyHKUMSA 2KYKOBCKOrO;
TPUroHOMeTpuyeckme n runepbonunyeckne yHKUUN.

1.4 WHTerpan no WHTerpan no KOMNNekCHoMy nepemMeHHoOMY, ero https://edu.vsu.r
KOMIMMEKCHOMY npocTenLne CBOMCTBA, CBA3b C KPUBONNHENHBIMMN u/course/view.p
nepemMeHHOMYy. nHTerpanamm 1-ro u 2-ro poga; ceegeHue kK unterpany | hp?id=6790,

no OeNCTBUTENbHOMY NEPEMEHHOMY; NepBoobpa3sHas https://edu.vsu.r
dyHKUMS, popmyna HetoToHa-JlenbHuua; nepexoa K u/course/view.p
npegeny nog 3HaKoOM UHTerpana; UHTerpanbHas hp?id=15695
Teopema Koww.

1.5 MuTerpan Koww. WHTerpanbHasa doopmyna Kowwm; 6eckoHevHas https://edu.vsu.r
anddepeHUnpyeMoCcTb aHaNUTUYECKNX OYHKLMUNA, u/course/view.p
dopmynbl Kowu gns nponseogHbix; Teopema Mopepbl. | hp?id=6790,

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

1.6 MNocnepoBatensHo | MocnegoBaTenbHOCTM U pAabl aHANUTUYECKUX https://edu.vsu.r
CTW N paabl dyHKUMI B obnacTtu: Teopema Beneplutpacca; u/course/view.p
aHanuUTU4eCcKnx cTteneHHble psabl; Teopema Abens, dopmyna Kownm- hp?id=6790,
DYHKLMNA. Apamapa; pasnoxeHue aHanuTu4eckon yHKLUN B https://edu.vsu.r

CTeneHHoM psa, €ANHCTBEHHOCTb Pa3fnoXeHUs; u/course/view.p
HepaBeHcTBO Kowum ans KoaddPuUUMEHTOB CTENEHHOTO hp?id=15695
psAaa; AENCTBUSA CO CTENEHHbIMU psaaMum

1.7 Teopema Hynu aHanntnyeckon oyHKLMK, NOPSAOK HYNS; https://edu.vsu.r
€[MHCTBEHHOCTM U | TEOpeEMa €AMHCTBEHHOCTM ANs aHaNUTUYEeCKUX u/course/view.p
npuHUMn YHKUMIA; NpUHLMN MakCcuMyma Moayrns 1 nemma hp?id=6790,
MakcMMmyMa LWeapua. https://edu.vsu.r
Moaynsi. u/course/view.p

hp?id=15695

1.8 Psag JlopaHa. Psapn JlopaHa, o6nacTtb ero CxoanMocTy; pasroXeHne https://edu.vsu.r
aHanuTnyeckon dyHkumm B pag JlopaHa, u/course/view.p
€[IMHCTBEHHOCTb pa3snoXxeHus; HepaseHcTBa Kowwn ana | hp?id=6790,
koappmumeHToB; Teopema JinyBunns n Teopema 06 https://edu.vsu.r
yCTpaHMMomn ocobom TOUKe. u/course/view.p

hp?id=15695

1.9 M3onupoBaHHble Knaccudmkaums n3onmpoBaHHbIX 0COBbIX TOYEK https://edu.vsu.r
ocobble TOYKM O[IHO3HAYHOro xapakTepa no NoBeaeHuno PyHKLUN K u/course/view.p
OJHO3Ha4YHOro psagy JlopaHa; nontoc, NopsaokK Nonca; CyLweCcTBEHHO hp?id=6790,
Xapakrepa. ocobas Touka, Teopema Coxoukoro-Berepitpacca, https://edu.vsu.r

noHATMe o TeopeMme lNMukapa; 6eckoHevHo yaaneHHas u/courselview.p
TOYKa kak ocobasi. hp?id=15695
1.10 | Bbluetbl, npuHuun | OnpeaeneHune BblveTa, Teopembl Kowm o BblveTax, https://edu.vsu.r

aprymeHTa.

BblYMCINEHNS BbIYETOB; NPUMEHEHUS BbIYETOB;
norapumMuUyeckuin BolYeT, NPUHLUN apryMeHTa;
Teopema Pywe n Teopema Nypeuua.

u/course/view.p
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

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

2. MpakTnyeckmne 3aHATUA

2.1 KomnnekcHblie KoMnnekcHble ymMcna, KomnsekcHas niockocTb, Moayne | https://edu.vsu.r
yucna. N apryMeHT KOMMSIEKCHOMO YMCIa, X CBOWNCTBA; u/course/view.p
KomnnekcHas YMCroBbIE NOCEegOBATENBHOCTU N UX Npeaensl, paabl; | hp?id=6790,
NNOCKOCTb. cTepeorpaduyeckas npoekuns, ee CBOMCTBa; cdepa https://edu.vsu.r

PumaHa, pacwumpeHHas KOMNIeKCHas NiioCKOCTb; u/course/view.p
MHOXECTBA Ha MS10CKOCTK, 0611aCcTn U KpMBbIE. hp?id=15695

2.2 DyYHKLMN @PYHKUMN KOMMNNEKCHOIO NEPEMEHHOrO; Npeaen https://edu.vsu.r
KOMMMEKCHOro YHKLUNN; HENPEPBIBHOCTb, MOAY b HENPEPbLIBHOCTY; u/course/view.p
nepemMeHHoro u anddepeHUnpyeMocTb MO KOMMIEKCHOMY hp?id=6790,
oTobpaxeHus nepemeHHomy, ycnosust Kowu-PumaHa; https://edu.vsu.r
MHOXECTB. aHanuTuyeckas (OyHKUMSA; reOMeTPUYECKUIA CMbICH u/coursel/view.p

aprymeHTa u Moaynsi nponu3BogHOM; NOHATNE O hp?id=15695
KOH(OOPMHOM OTODpaXXEHUMW.

2.3 OnemeHTapHble Llenas nuHenHasa n gpobHO-NMHeHas yHKUMK, NX https://edu.vsu.r

dyHKLMM. cBowicTBa, obLuMn BUA ApOBGHO-NMHENHOro u/course/view.p
oToOpaxeHusa kpyra Ha cebs n BepxHen nonynnockoctn | hp?id=6790,
Ha KpYr; 9KCMOHEHTa 1 norapmudm, cTeneHb C https://edu.vsu.r
NPoOu3BOSbHLIM NOoKa3aTesnieM; MOHATME O PUMAHOBOM u/course/view.p
NMOBEPXHOCTU Ha NpuMepax norapudmMmyeckon n hp?id=15695
obwen cteneHHon oyHKUMN; PyHKUNSA 2KYKOBCKOrO;
TPUrOHOMETpUYeckme 1 runepbonunyeckne yHKLUN.

2.4 WHTerpan no WHTerpan no KOMnneKkCHOMy nepemMeHHOMY, ero https://edu.vsu.r
KOMMJTEKCHOMY npocTenLne CBONCTBA, CBA3b C KPUBOSMHENHBIMMN u/courselview.p
nepemMeHHOMy. nHTerpanamu 1-ro u 2-ro poga; ceegeHue K unterpany | hp?id=6790,

no AeNCTBUTENBHOMY NepeMeHHOMY; nepBoobpasHas https://edu.vsu.r
dyHKUumMs, dopmyna HetoToHa-JlenbHuua; nepexogq K u/course/view.p
npeaeny noA 3HakoM UHTerpana; uHTerpanbHas hp?id=15695
Teopema Koww.

2.5 MuTerpan Koww. WHTerpanbHas copmyna Kowwu; 6eckoHeyHas https://edu.vsu.r
anddepeHUnpyeMoCTb aHaNUTUYECKNX OYHKLMN, u/course/view.p
dopmynbl Kown ong npoussogHblxX; Teopema Mopepbl. | hp?id=6790,

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

2.6 MNocneposatensHo | NMocnegoBaTenbHOCTU N pAabl aHaNUTUYECKUX https://edu.vsu.r
CTWN N paabl dyHKUMI B obnacTtu: Teopema Beneplutpacca; u/course/view.p
aHanuTUyecKnx cTeneHHble pagbl; Teopema Abens, hopmyna Kownm- hp?id=6790,
DYHKLMNA. Agamapa; pasnoxeHue aHanuTu4eckon yHKLUN B https://edu.vsu.r

CTeneHHoM psa, €ANHCTBEHHOCTb Pa3noXeHus; u/course/view.p
HepaBeHCTBO Kowwn Ans koaPULNEHTOB CTENEHHOMO hp?id=15695
psaa; AEUCTBUSA CO CTENEHHBIMU psaaMm

2.7 Pap INopaHa. Papn JlopaHa, obnacTtb ero cxoaMmocTu; pasnoxeHue https://edu.vsu.r
aHanuTnyeckon dyHkumm B pag JlopaHa, u/course/view.p
€[IMHCTBEHHOCTb pasnoXxeHus; HepaseHcTBa Kown ana | hp?id=6790,
koappmumeHToB; Teopema JinyBunns n Teopema 06 https://edu.vsu.r
yCTpPaHUMOM 0COBON TOuKE. u/course/view.p

hp?id=15695

2.8 M3onupoBaHHble Knaccudmkaumsa n3onmpoBaHHbIX 0CODbIX TOYEK https://edu.vsu.r
ocobble TOYKM O[IHO3HAYHOro xapakrepa no NoBeAeH0 PYHKLUN K u/course/view.p
O[HO3HAYHOro psay JlopaHa; nontoc, nopsagok nomntoca; cywectBeHHo | hp?id=6790,
Xapakrepa. ocobas Touka, Teopema CoxoLkoro-Bereplitpacca, https://edu.vsu.r

noHsATME o TeopeMme lNMukapa; 6ecKOHEYHO yaaneHHas
ToYKa Kak ocobas.

u/course/view.p
hp?id=15695
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2.9 BblueTbl, npuHUMn Onpegenexne BblveTa, Teopembl Kown o BelveTax, https://edu.vsu.r
aprymeHTa. BblYNCINEHNS BbIMETOB; NPUMEHEHMNS BbIYETOB; u/course/view.p
norapumMmUYecKkuin Bol4eT, NPUHLMUN apryMeHTa; hp?id=6790,
Teopema Pywe n Teopema Nypeuua. https://edu.vsu.r
u/course/view.p
hp?id=15695
2.10 | Teopema Hynn aHanutuyeckon pyHKUMU, NOPAOOK HYNS; https://edu.vsu.r
€AVHCTBEHHOCTU U | TeopeMa eQNHCTBEHHOCTU ANsi aHanUTUYECKMX u/course/view.p
npuvHUMN PYHKUMIA; NPUHLMI MakcMyMa Moayns v nemma hp?id=6790,
Makcumyma LLiBapua. https://edu.vsu.r
Moayns. u/course/view.p
hp?id=15695
2.11 | OTo6paxeHuns MpMHUMN OTKPBLITOCTM M NPUHLMN 06nacTu; Teopema o https://edu.vsu.r
nocpeacTsom nokanbHoM obpaLleHnn; OAHONUCTHbIE PYHKLMK, u/course/view.p
aHannTUYeCKnX KpUTEPUIA NoKanbHOW OOQHONTMCTHOCTU U KpUTEPUIA hp?id=6790,
dYHKUNA. KOHPOPMHOCTU B TOYKE, JOCTATOYHOE YyCroBue https://edu.vsu.r
OLHOMMUCTHOCTM (0BpaTHbIA NPUHLMN COOTBETCTBMUSA u/course/view.p
rpaHuL); 4POBHO-NTMHENHOCTb OOHOJTUCTHbIX hp?id=15695
KOH(OPMHbIX OTOBPaXXEHWI KPYroBbIX obnacren gpyr
Ha apyra; Teopema PumaHa (6e3 gokasatenbcTea) u
MOHATUE O COOTBETCTBUM rPaHnL, NPU KOHPOPMHOM
OTODOpaXXeHun.
2.12 | AHanuTuyeckoe AHannTudeckoe NpoaomkeHne no Lenu 1u no KpMBom; https://edu.vsu.r
NPOAOIKEHME. nosfHas aHanuTnyeckas yHKUNSA B CMbicne u/coursel/view.p
BenepuwTtpacca, ee pyumaHoBa NOBEPXHOCTb 1 ocobble | hp?id=6790,
TOYKN; TEOPEMA O MOHOAPOMUUN; aHANUTUYECKOE https://edu.vsu.r
NPOAOoIKeHME Yepes rpaHuly obnacTtu, npuHUmMn u/course/view.p
cummeTpun. Llenbie n mepomopdHeie yHKumMK: Luenble | hp?id=15695
YHKUUN, NX NOPAJOK 1 TUN; Npon3BeaeHne
BenepuwTtpacca; mepoMopdHble PyHKUUKN; YHKLMMK,
MepoOMOpHbIE B paCLUMPEHHOM NIOCKOCTH.
2.13 | NapmMoHun4yeckue "apmMoHuyeckue yHKUUM Ha NITOCKOCTH, UX CBA3b C https://edu.vsu.r
OYHKUMN. aHanuTU4eckumMmm yHKUMsaMU; 6eckoHevHas u/course/view.p
anddepeHLnpyeMoCcTb rapMOHNYECKUX PYHKLUWNA;, hp?id=6790,
aHanNUTUYHOCTb KOMIIIEKCHO COMPSKEHHOro rpagneHTa; | https://edu.vsu.r
Teopema O cpeHeM, Teopema eANHCTBEHHOCTU U u/course/view.p
NPUHLMN MakCUMyMa-MUHUMYMA; UHBAPUAHTHOCTb hp?id=15695
rapMOHUYHOCTW NPU rofIOMOPCHON 3amMeHe
nepemMeHHbIX; TeopemMa JinyBunnsa n Teopema XapHaka
06 ycTpaHmmom ocobon Touke; nHTerpanel [NyaccoHa u
LWBsapua; pasnoxeHne rapMOHUYECKMX (PYHKLNIA B
pSAbl, CBA3b C TPUFOHOMETPUYECKMMN psiAaMu; 3agada
Ounpuxne, npuMeHeHne KOHPOPMHbIX OTOBpaXKeHUN
ANS ee pelleHns; rmapoMexaHnyYeckoe NCTONKOBaHMe
rAPMOHMYECKNX N aHANUTUYECKMUX dOYHKLNIA.
13.2. Tembl (pasaenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNA
Buabl 3aHaTun (YacoB)
Ne HanmeHoBaHue pasgena
Mpaktuyec | JNlabopaTto [CamocTtosiTen
n/n ONCUMMINHBI JNekuumn Bcero
Kue pHble  |bHasi paboTa
1 KomnnekcHble Yncna. KomnnekcHas
6 8 - 6 20
MJTOCKOCTb
2 PyHKUMM KOMMIIEKCHOTro
nepemMeHHOro n otobpaxeHue 6 8 - 20
MHOXeCTB
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3 OnemeHTapHble YyHKUUN 4 6 - 6 16

4 WHTerpan no koMnnekcHomy 2 4 ) 6 12
nepemMeHHOMY.

5 WHTerpan Kowwn. 2 4 - 6 12

6 lMocnepoBaTtenbHOCTU 1 pAabl 4 6 i} 6 16
aHanNNTU4eCcKNX yHKLNN.

7 Teopema eAMHCTBEHHOCTU U 0 4 i} 6 10
NPUHLMN MakcMMyMa Moayrns.

8 Pag JlopaHa. 2 6 - 6 14

9 M3onupoBaHHble 0Ccobble TOYKM 2 6 } 6 14
O[HO3HA4YHOro xapakrepa.

10 | Bbl4eTbl, NIpYHLMN apryMeHTa. 6 8 - 6 20

11 | OtobpakeHus nocpeacTBoM 0 4 ) 6 10
aHaNUTMYECKUX PYHKUUNA.

12 | AHanuTun4eckoe NpPoaoInKeEHNe. 0 2 - 6 8

13 | NapmMoHuyeckme yHKUNN. 0 2 - 6 8

14 | Ok3ameH 36

UTtoro 34 68 - 78 216

14. MeToan4yeckune ykasaH1MAa Ans o6yyaroLWmxXcsa no 0CBOEHUIO AUCLUNIIUHbI

B npouecce npenogaBaHnsa OUCUMNIIVHBI UCMONb3YOTCA Takne Buabl y4ebHon paboThl,
KakK nekuuu, npakTuyeckme 3aHATUHA, a Takke pasfuyHble BUAbl CaMOCTOATENbHOW paboThbl
obyvarowmxcda. Ha nekumsx msnaratotca KniyeBble M NpobremHble BONpoChbl AUCLMMINHGI.
[MpoBeneHMe NpakTUYECKUX 3aHATUA HanpaBlieHO Ha 3aKpensieHne TeopeTUYeCKUX 3HaHUN,
yMeHMe NPUMEHATb UX NPU peLLeHUN npakTudeckux 3agad. [na ycnewHoro n kadeCcTBEeHHOro
OCBOEHUSA AUCUMNMHBI HeobxoaMma nnaHoMepHas, NoBCeAHEBHAA caMocTodaTeNnbHasa paboTa.

Mpn n3yyeHumn kypca «KomnmnekcHbln aHanu3» obyvawwumcs crnefyet BHUMATENbHO
CrnywaTtb M KOHCMEKTUPOBAaTb MaTtepuarn, usnaraembli Ha ayanTopHbiX 3aHaTusx. Obpawatb
BHMUMaHWe Ha onpegeneHnd, ¢OpPMYrMPOBKA TeopeM, HaydHble BbIBOAblI WM MNpakTU4eckue
pekomeHgauun. [na MNOHMMaHWA W KayYeCTBEHHOro YCBOeHWUs y4ebHOro martepuana
pekomMeHayeTca cregytowas nocrneaoBaTesibHOCTb 4ENCTBUN.

1. locne kaxgowm nekuMnm pekoMeHayeTcs noapobHo pasobpaTb TEeOopeTU4ECKUi
mMartepwuars, BblydnTb BCe onpefeneHnss n (opMynuMpoBKM Teopem, pasobpatb npumepsl,
paccMOTPEHHble Ha nekuuw. MNMepen cneayowen nekumen obasatensHO NOBTOPUTL MaTepuan
npegblayLen.

2. BaxHOM coCTaBHOM YacTbH OCBOEHUS AUCLMNMANHBI SBISIOTCA NpakTU4ecKue 3aHATus,
KoTopble TpeOylT MOMUMO 3HAHUK TEOPETUYECKOro mMaTepuana ewe U HaBblKOB peLLeHUs
NpakTUYecknx 3agady, 4Yto nomoraeTr rnybxe ycBouTb Y4yebHbIM MaTepuan, npuobpectu
npakTU4yecKne HaBbIKM N HaBbIKM TBOPYECKOM paboTbl Hag y4ebHOM N Hay4yHOU NuTepaTypon.

Mpun nogroToBke K NPaKTUYECKUM 3aHATUAM criedyeT MOBTOPUTb OCHOBHbIE MOHATUS MO
TemaMm, paccMoTpeTb Npumepsbl. Pelwlas 3agayun, npeaBapuTenbHO MNOHATbL KaKon TEOpEeTUYECKUI
MaTepuarn Hy>KHO MCNonb3oBaTb. HameTuTb NnaH pelwenns, nonpoboBaTb Ha ero OCHOBE PeLlnTb
npakTu4eckne 3agaym.

Ha npaktnyeckoM 3aHATUM KaXObl €ro y4aCTHWK AOSMKEH ObiTb rOTOBbIM K OTBETaM Ha
BCE TeopeTnyeckme BOMpoChl paccMaTpmBaeMon TemMbl. Ha nocnegHeM NpakTMY4eCKOM 3aHATUN
NpOBOANTCA UTOroBasi KOHTpoONbHasi paboTa No pesynbTatam, KOTOPOW BbICTABASETCA 3adveT

(He3auer).

3. C uenblo YACHEHNS TEOPETUYECKNX MONOXEHUI, paspeLleHns CNOpPHbIX CUTyauun
cnepyeT 3agaBaTtb npenogasaTento yTOYHSLWMe BOMpPOChI.

4. Pabota C OCHOBHOW W [AOMNOMAHUTENBHOM NUTEPATYpPON MO AUCUUNIINHE B

onbnuoTeke Unn B cucteme «NEKTPOHHbIA YHUBEPCUTETY.
5. PekomeHayeTcs 03HaKOMUTBLCA C HacTosiwen Paboyern nporpammon AUCUUNINHBI.



Mpy noarotoBke K JEKUMOHHBIM W NPaKTUY4ECKUM 3aHATMAM, OBydalowmMmcs BaXHO
NOMHUTbL, YTO UX 3aJada, OoTBeYas Ha OCHOBHbIE BOMPOCH! MraHa 3aHATUS U OONOSTHUTENbHbIE
BOMpPOCHI NpenogasBaTtens, rnokasatb CBOM 3HAHWSA U KPYro3op, YMeHue fornyecku noctpouTb
OTBET, BnageHve mMartemaTuyecKMMm annapatomM W MHble KOMMYHUKaTUBHbIE HaBblKW, YMEHWe
OTCTamBaTb CBOI NPOdECCUOHANbHYO NO3ULMIO.

OcBoeHMe aucuunnuHbl  npegnonaraeT He TONbko 0bsi3aTenbHOE noceleHue
ayOUTOPHbIX 3aHATUI (NEKUMA U MPaKTUYECKUX 3aHATUA) U akKTUBHYKO paboTy Ha HUX, HO U
PErynspHYy0 CaMOCTOATESNbHYK YYEOHYI0 OeATEeNbHOCTb B TEYEHUW CeMecTpa: U3y4veHue,
pekoMeHayeMOoWn nuTepaTypbl, CAMOCTOSATENTbHOE OCBOEHUE MOHATUNHOIO annapara, NoAroToBKy
K NPakTU4eCKUM 3aHATUSAM, BbINOSIHEHWE WHOMBUAYASbHbIX 3aJaHuKn, NOAroTOBKY K 3a4eTy U
9K3aMeHy.

Bce BbINONHAeMble CTyAeHTaMuW CaMOCTOSATENbHO 3afaHus nognexaT nocnenyolen
npoBepke npenogasatenem. [ns yCnewHon camoCTOATENbHOW paboTbl HEOOXOAUM TECHbLIN
KOHTaKT C npenogasateneM. PesynbtaTtbl TEKYLUMX aTTeCTaUMA y4nTLIBAOTCA npenogasarenemM
npv NpoBeAeHNN NPOMEXYTOYHOW aTTecTaunn.

YcnewHoe oCBOeHWe Kypca npegnosiaraeT akTMBHOE, TBOPYECKOe yyacTue CTydeHTa
nyTeM niaHOMepPHOW, NOBCEAHEBHOW paboThI.

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

Ne n/m | IcTOYHMK

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

2 CeewHukos A.l. Teopusi pyHKUUU KOMIIIIEKCHO20 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 KOMIMIIEKCHO20 rnepemeHHo20 //N30-60
«JlaHb»: OBC. — URL: https://e.lanbook.com/book/322#book name

0) gononHUTenbHas nuTepartypa:

Ne n/n NcToYHMK

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

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

7 Cb6opHuk 3aday o meopuu aHanuUMuU4Yeckux ¢byHkuul /

M.A.Esepaghos, K.A.BexaHos, FO.B.Cudopos u 0p.; 100 ped. M.A.Eszpaghosa - 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 — ogpuyuasbHbil 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. MNMepeyeHb y4eObHO-MeTOANYECKOrO 0b6ecneyvyeHns AN CaMOCTOATEeNIbHOW paboTbl
Kypc noctpoeH Takum obpasom, 4Tobbl NO3BONUTL CTYAEHTaM MakCMMasibHO NPOSABUTb

CNOCOBHOCTb K caMocTosTeNbHOM pabote. CTyAEHT MOXET AOMOMHUTL CMIMCOK MCNOSTb30BaHHON

nutepaTtypbl WHbIMA UCTOYHUKaMW, He npeacTaBreHHbIMU B CMUCKE pPeKOMeHOOBaHHOW

nutepaTypbl, MU B [JanbHEWWeM WUCNonb3oBaTb COOCTBEHHbIE MOArOTOBfIEHHbIE YYeOHble

MaTtepuanbl NPy HanMcaHUM KypCcoBbIX U ANMSIOMHbIX paboT.

Ne n/n MCTOYHUK

Bornkosbickuti J1.U. C6opHuk 3aday no meopuu yHKUUL KOMIMIEKCHO20 NepemMeHHO20:

Yyeb. nocobue dnss cmyd.ey3o0e/

J1.U. Bonkoesbickud, I.J1./lyHu, .. ApamaHosuu. - 4-e us0., nepepab. - M.:

Q@uamamnum, 2002. - 312 c.

17. OOpasoBaTesfibHble TEXHONIOrMKU, MUCNOfib3yeMble NpuU peanusauum Yy4ebHOM
ANCLUMNIINHBLI, BKIOYasa AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe 06y4YeHue):

Mpn peanu3auun  OUCUMNIMHBLL  UCMNONB3YKOTCA  cnefgywwme obpasoBaTterbHble
TEXHOSIOrMMK: JIorMyeckoe MNoCTpoeHue OUCUUNIIUHBI, YCTaHOBIIEHUE MeEXNPeAMETHbIX CBA3EWN,
ob03Ha4yeHne TeopeTU4ecKoro W MpPakTUYEeCKOro KOMMOHEHTOB B YyyebHOM MaTtepuane,
BKINIOYEHNE 9NEMEHTOB ANCTaHUMOHHbBIX 00pa3oBaTenbHbIX TEXHOMNOMNA.

NanoxeHne  y4ebHOro maTepmana OCHOBAHO Ha  NPUHUWNE  CUCTEMHOCTW,
NPeeMCTBEHHOCTM W MNocnefoBaTeNlbHOCTU M HanpaBfleHO Ha pas3BUTUE MHTENSeKTyanbHbIX
YMEHUN, npodpeccuoHarbHbiX  KOMMNeTeHUunn, ¢GOpMMpoBaHME  TBOPYECKOM  JINYHOCTU
BbICOKOKBaNUULMPOBaHHOIO creumanucta, cnocobHoOro K camopassuTuio, camoobpasoBaHuio,
WHHOBaLMOHHON [JedaTenbHOCTU. BaxHenwas uenb npenogaBatens — cucremaTusaums
bonbworo obbema TeopeTudeckoro Martepuana W obydyeHMe CTydeHTa  YMEHUIo
OPUEHTUPOBATLCA B 3TOM MaTepuarne.

PekomeHayeTca ncnonb3oBaHue, Kak TpaguuMOHHbBIX (POpM opraHuM3aumm NeKuMoHHOro
mMaTepuana, Tak U BHeApeHMEe TakuX MHTEPaKTUBHbIX TEXHOMOrMKn, Kak npobrnemHas nekuus,
Korga 3HaHusi BBOOATCHA Kak « HEU3BECTHOE», KOTOpoe HEOBXOAMMO «OTKPbITbY.

AucumnnuHa MOXET peanu3oBbiBaTbCA c NPYMEHEHNEM ANCTaHUNOHHbIX
obpasoBaTenbHbIX TEXHOSOMMI, HanpuMep, Ha nNnaTopMe «ANEKTPOHHbIM yHUBepcuTeT BIY»
(https://edu.vsu.ru/course/view.php?id=6790, https://edu.vsu.ru/course/view.php?id=15695) .

18. MaTepuanbHoO-TeXHU4Yeckoe obecneyeHme AUCLUUNIINHDI:

Ana npoBedeHVst NEKUMOHHbLIX W MPaKTUYECKUX 3aHATUA, TEKyLero KOHTPOns U
NMPOMEXYTOYHOW aTTecTaumMm wucnonb3dyetcss ydebHass ayautopusi:  cneuvanv3vpoBaHHas
mebenb.

Ana camocTtosTensHon paboTbl 00y4YalLWMXCA — KOMMbIOTEPHbINM KNacc, OCHAaLEHHbIN
OPrTEXHUKOWN, HeobXoaMMbIM MPOrpaMMHbIM  OBGecrneyYeHnemM, SNEKTPOHHbIMU  Y4EeOHbIMM
nocobusimu, 3akoHoAaTeNbHO-NPaBOBON HOPMATUBHOM MOUCKOBOW CUCTEMOW, UMEIOLLMI BbIXO4
B rnobanbHyto ceTb:

Ubuntu (6ecnnatHoe n/nnm cBobogHoe Mno, NNLUEH3NS:
https://ubuntu.com/download/desktop ); Visual Studio Community (6ecnnatHoe n/vwnmn ceobogHoe
MO, nuueHsna https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU Lesser
General Public License (LGPL), 6ecnnatHoe w/unu cBobogHoe [1O, nuueHsus:
https://ru.libreoffice.org/about-us/license/ ); Lazarus (GNU Lesser General Public License
(LGPL), 6ecnnatHoe u/vnun ceobogHoe MO, nuueHaus: https://www.lazarus-ide.org/index.php );
Free Pascal (GNU General Public License (GPL), 6ecnnaTtHoe u/unu ceobogHoe MO, nuueHsus:
https://www.freepascal.org/fag.html ); Python 2/3 (Python Software Foundation License (PSFL),
B6ecnnatHoe n/nunn ceoboaHoe MO, nuueHsuns: https://docs.python.org/3/license.html ); 46 Gimp


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

(GNU General Public License (GPL), 6ecnnatHoe w/unn cBobogHoe [10, nuueHsus:
https://www.gimp.org/about/ ); Inkscape (GNU General Public License (GPL), 6ecnnatHoe n/unu
ceobogHoe [0, nuueHsmsa: https://inkscape.org/about/license/ ); MiKTeX (Free Software
Foundation (FSF), 6ecnnatHoe w/vnu ceobogHoe MO, nuueHans: https://miktex.org/copying );
TeXstudio (GNU General Public License (GPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsns:
https://texstudio.org/ ); Maxima (GNU General Public License (GPL), 6ecnnatHoe w/vnu
csobogHoe MO, nuueHsns: http://maxima.sourceforge.net/faq.html ); Denwer (6ecnnatHoe n/vnm
csobogHoe [10, nuueHsusa: http://www.denwer.ru/fag/other.html ); 1C: [peanpuatne 8
(6ecnnatHoe n/nnn cBobogHoe Mno, NUUEH3Ns:
https://v8.1c.ru/predpriyatie/questions_licence.htm ); Foxit Reader (6ecnnatHoe w/unu
csobogHoe [10, nuueHsms https://www.foxitsoftware.com/pdfreader/eula.html ); Deductor
Academic (Academic Free License, ©6ecnnatHoe w/vunn cBobogHoe [10, nuueH3us:
https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe n/vnn cesobogHoe MO, nuueHsns:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL),
BecnnatHoe u/vnn ceobogHoe MO, nuueHsuns: 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/unn csobogHoe [10,
nnuensus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), BbecnnaTHoe n/nnu ceBobogHoe Mno, NMUEeH3uns:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnatHoe
nvnn ceobogHoe [0, nuueHsusa: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL
(6ecnnatHoe w/vnn ceobogHoe [0, nuueHsusa: https://www.postgresqgl.org/about/licence/ );
GeoGebra (becnnatHoe u/unu ceoboaHoe MO, nuueHsns: https://www.geogebra.org/license ); R
(6ecnnatHoe u/unn ceoboaHoe MO, nuueHaus: https://www.r-project.org/Licenses/ ); Wing-101
(6ecnnatHoe n/vnun ceobogHoe MO, nuueHsus: https://wingware.com/license/wing101 ); Loginom
Community Edition (6ecnnatHoe n/mnum ceBobogHoe Mo, NNUEeH3uns:
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe w/unu csobogHoe MO, nuueHsus:
https://downloads.mysqgl.com/docs/licenses/)

19. OueHo4Hble cpeacTBa Ansa nposeneHusA Tekymeﬁ n npome)KyTquoﬁ aTtTecTauuvn:

MopaOoK OLEHKN 0CBOeHMs oBydatowmnmmcsa y4ebHoro matepuana onpeaenseTcs
coaepxaHMeM creaywmx pa3aenos ANCUMNIVHBIL

HanmeHoBaHune uankaTtop(bl
I_rl\}gn pasgena aucUunIvHbI K?_m:((a;?"' /:l,O'qCTI/I)KGI-?ISIFI) OueHouYHble cpeacTea
(mogyns) KOMMeTeHumm
KomnnekcHble yncna. .
KoMMeKCHaS] YK-1.2., OrlnK-1.1., YCTHbIN onpoc.
1. — OMK-1. Orik-1.2., MNpakTnyeckoe 3agaHue.
OrnkK-1.3.
PyHKuUMM YCTHbIN onpoc
KOMMJ1EKCHOIro YK-1.1., OlK-1.1., I‘IpaKmquKoe'3a,u,aHme
2. | nepemMeHHoro n YK-1.2., OlK-1.2., ’
oTOOpaxeHus OrK-1. OrlK-1.3.
MHO>ECTB.
OrnemMeHTapHble YK-1.1., OrlnK-1.1., YCTHbIN onpoc.
3. | dyHKumW. YK-1.2., OrK-1.2., MpakTnyeckoe 3agaHue.
OrlNK-1. OrlK-1.3.
WHTterpan no YK-1.1., OlK-1.1., YCTHbIN onpoc.
4. | KOMMNIIEKCHOMY YK-1.2., OriKk-1.2., lNpakTnyeckoe 3agaHue.
nepeMeHHOMYy. Or1K-1. OlK-1.3.
YK-1.1., OlK-1.1., YCTHbIN onpoc.
5. | WHTerpan Koww. YK-1.2., OrlK-1.2, MpakTnyeckoe 3agaHue.
OrlK-1. OrlnK-1.3.




HanmeHoBaHwue Mugukatop(bl)
r,:}gn pasgena guCUUnvHbI Kona:e(z;;aH OOCTUXEHUA OueHouHble cpeacTsa
(mogyns) H KOMMeTeHUMmn
NocnepoBaTenbHOCTU
n psgbl YK-1.1,, OriK-1.1., YCTHbIN onpoc.
6. | aHaNUTU4YECKNX YK-1.2., Orik-1.2., lNpakTnyeckoe 3agaHue.
DYHKLMIA. OrK-1. OlK-1.3.
Teopema YK-1.1,, OrK-1.1, YCTHbIN onpoc.
€ONHCTBEHHOCTU U
7. YK-1.2., OrlK-1.2, lNpakTnyeckoe 3agaHue.
NPUHLMN Makcumyma OnK-1 OMK-1.3
Moayns. ) e
YCTHbIN onpoc.
YK-1.1., OrliK-1.1,
8. Pag JlopaHa. VK-1.2. OMK-1.2. lNpakTnyeckoe 3apaHue.
OrK-1. OrllK-1.3.
VisonupoBaHHele YK-1.1., OlK-1.1, YCTHbIN onpoc.
ocobble TOYKM
9. YK-1.2., OlK-1.2, lNpakTnyeckoe 3agaHue.
O HO3HAYHOrO OnK-1 OMK-1.3
Xapakrepa. ) "
BblueTbl, npuHUMN YK-1.1,, OrlK-1.1, YCTHbIN onpoc.
10. | aprymeHTa. YK-1.2., OrllK-1.2, MNpakTnyeckoe 3agaHne
OrK-1. Orl1K-1.3.
2536533:38';‘::‘ YK-1.1., | OMK-1.1, | YcTHbiit onpoc.
11. bea YK-1.2., Ol1K-1.2, lNpakTuyeckoe 3agaHue.
aHaNUTUYECKNX OnK-1 OMK-1.3
YHKLMN. ) "
YCTHbIN onpoc.
12 AHanuTuyeckoe zii; 82&1; MpakTuyeckoe 3agaHue.
POACTPKEHIE. OMK-1. | OMK-13.
"apmMoHUu4veckune YK-1.1,, OriK-1.1, YCTHbIN onpoc.
13. | dyHKUMW. YK-1.2., OlK-1.2, MNpakTuyeckoe 3agaHue.
OrK-1. OrlK-1.3.
lMpomexyTouHasa aTTecTaums KoHTpornbHas paboTa
dopMa KOHTPOMS — 3a4eT, 9K3aMeH Bonpochbl k ak3ameHy

20 TwnoBble OLEHOYHbLIE CcpeAcTBa UM MeToOAMYEeCKMe MaTepuanbl, onpeaensowme
npoueaypbl OUeHUBaHUsA

20.1 TeKyLMN KOHTPOJIb yCNEeBaeMoCTH

OueHka 3HaHWW, YMEHWW, HaBbIKOB, XapakTepuaywuwaa aTtanbl POPMUPOBAHUSA
KOMMeTeHUMN B paMKax U3y4eHUs OUCLMMINHBLI OCYLLIECTBIISIETCHA B XO4e TeKyLLlero KOHTpons B
doopme YyCTHOro onpoca 1 NPoOBEPKN BLINOSTHEHUS PELLUEHUN NMPaKTUYECKUX 3adaHUN.

KoHTponb ycneBaemMocTV No AUCUUMNINHE OCYLLECTBIIAETCA C MOMOLLBIO CrnegyoLwmnx
OLIEHOYHbIX CPeaCTB:

anMeprlﬁ nepe4vyeHb BOMNPOCOB K MPAaKTU4Y€CKUM 3aHATUAM

1. PacwupeHHas KomnnekcHas nnockocTb. CTepeorpaduyeckas npoekums.
Pumana.
2. JlnHenHasa yHKUMA KOMMNIIEKCHOrO NnepemMeHHoro.

Cdoepa

3. OyHkuma f(z) = % OGpa3 OKPYXKHOCTM |z — z¢| = R Npn 0TOGPaXKEHUM 3TN (YHKLMEN.



4. [pobHo-nnHenHasn dpyHKums. CTpyKTypa oTobpakeHusi, 3agaBaemMoro Apo6HO-NTMHENHOWN
yHKUNEN.

5.MMokasatenbHas QYHKUMS KOMMIIEKCHOTO nepemMeHHoro. KoMMneKCHbIn  norapudm.
OnpepgeneHve n NpocTenne CBOMNCTBa.

6. TpuroHomeTpudeckue PyHKUUM KOMMIMEKCHOro nepemeHHoro. OnpegeneHna  u
npocTenLLme CBOMNCTBA.

7. T'vnepbonuyeckne yHKLMM KOMMMEKCHOro nepemeHHoro. OnpegenexHnsa u npocrenme
cBOWCTBa.

8. OtobpaxeHne NNoCcKOCTN NOCPEACTBOM PYHKLUUN €7 .

9. OuddepeHumpyeMocTb (PyHKLUMIA B CMbICIe KOMMSEKCHOro aHanusa. [lpousBoaHas u
andpepeHuman. f'eomeTpnyeckmin CMbICN MOAYNA N apryMmeHTa Npou3BoaHON (OYHKLMN B
TOuKe.

10. Teopema Kowwm-PumaHa.

11.Cnencteua M3 Teopembl Kowwu-Pumana. apmoHudeckue ¢yHkuun.  ConpsikeHHble
rapmMoHu4eckmne yHKLMN.

12.HTerpan oT KOMMNIEKCHO3HAYHOW (PYHKUUM AENCTBUTENBbHOro nepemeHHoro. Mogynb
WHTerpana u oueHka Moaynsa uHTerpana.

13.0npegeneHne wn npocTenuMe CBOWCTBA WUWHTerpana oT QYHKUMM KOMMMEKCHOro
nepemMeHHOro no KpMBOW.

14.0ueHKa nHTerpana.

15. AnnpokcnmMauunsa nHTerpana nHterpanbHOM CyMMOMN.

16. Annpokcmaumsi UHTerpana no KpUBOW MHTerpanom no fIOMaHoMW.

17.Teopema Kowmwm-l'ypca.

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

19.HesaBucmMmocTb MHTErpana oT Buga nyTm UHTErpupoBaHus.

20.TepBoobpasHaga pyHkuusa. Popmyna HetoToHa-JlenbHumua.

21.BbiBOA NHTErpanbHon goopmyrnbl Kown.

22.Jlemma o gudpdepeHUnpoBaHnn MHTErpana no napamMmeTpy.

23.UHTerpanbHble hopmynbl Kown onst npomsBoaHbIX ronioMopgHon yHkumn. Cneacreve
0 6eckoHeuvHon anddepeHLNPYEMOCTU FONOMOPGHON PYHKLMMN.

24.®opmyna Tewnnopa.

25.0ueHKM Npon3BOAHbIX rorilomopdHon dyHKumn. HepaseHcTa Kowwuw.

26.Teopema Jlnysunns.

27.lNepBas Teopema e AUHCTBEHHOCTW.

28.Hynb dyHKUMK, KpaTHOCTb Hyns. MNpeacrasneHme ronomMopdHoOM OYHKUMN B OKPECTHOCTU
Hyn4.

29./130N1MpoBaHHOCTb HyNen ronoMoptOHON PyHKUUMN.

30.BTopas Teopema eanHcTBeHHOCTU. CnieacTeume.

31.MocnepoBaTenbHOCTM rONOMOPMHBLIX PYHKUMIA. NepBasa Teopema Beneplutpacca.

32.Tononorusa B NpocTpaHCTBE rofloMopHbIX PYHKUUW. BTopas Teopema Bemnepitpacca.
Teopema MoHTens (6e3 gokasaTenbcTea).

33.Pagbl ronoMmopHbIX pyHKUMIA. [TouneHHoe anddepeHUnpoBaHne n MHTerpyupoBaHue.

34.CteneHHble pagbl. Teopema Abens. dopmyrbl Ang KO3PPULNEHTOB.

35.CBOINCTBO Kpyra CxoAMMocTu cteneHHoro paaa. Popmyna Kown-Agamapa.

36.PasnoxeHne ronomopgHon pyHKUMN B pag Tennopa.

37.Pag Jlopana. dopmynbl 4ns KoapuuneHTos.

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

39.0cobble To4kn. Buabl 0cobbix TOYEK.

40.Bbi4eT oyHKUUM B Touke. Teopema Kolwum o BblHeTax.

41.®Popmyna JlopaHa.

42.BblyncneHune BbiveTa B nontoce. YactHble criyyaum.



43.onomopdHOCTb 1 0COBEHHOCTU HAa BECKOHEYHOCTH.
44.Pa3noxeHne B psa JlopaHa B OKPECTHOCTU U30NMPOBAHHOM 0COO0OM TOYKMN.
45.BblveT oyHKUMM Ha BeckoHe4yHoCcTU. Teopema KoLwm 0 NonHOM CyMMe BbIYETOB.

e}
46.TMpocTenmne Tunbl HeCOGCTBEHHBLIX NHTErpanoB. MHTerpansl Buaa JR(x)dx.

— 0

[e 0}
47 .NHTerpansl Buga J.f(x) ¢~ dx . Nlemma XXopaaHa.
— 00
48.Jlorapnmuyeckas yHKUMA. Toyka forapnoMnyeckoro BeTBEHMS.
49.CTteneHHasn yHKUMA C NPOM3BOSIbHBIM NoKasaTernem creneHn. Toyka anrebpanyeckoro
BETBNEHUS.
50.Jlorapucpmmyeckas nponsBogHas U ee CBOUCTBA.
51.Mone mepomMmopHbIX PyHKUMI. [TprpalleHne norapmpma mepomMopdHOM PyHKLNN.
52.TpnHumMn aprymeHTa.
53.Teopema Pywe.
54.0cHoBHasa TeopeMa anreodpbi.
55.Teopema N'ypBuua o Hynsx nocregoBaTeNbHOCTM rONOMOPMHBIX (PYHKLMNA.
56.1pnHUMN Makcumyma mMogynsi.
57.Jlemma Lsapua.
58.[lononHeHue k nemme LBapua.

MpumepHbIN NepeYeHb NPaKTU4ECKUX 3agaHnmn
1. Hantu obpaz  obnactu D npu oToOpaxeHun  PyHKUMen w= f (z):

2

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

2. HaitTu  obpas obnactu D npu  oTobpaxeHun  dyHkumen — w=f(z):

D= {z: |z|=2; E<argz<£}; w=2"
8 4

3. MoxeT nun cdyHKuma ObiTb AnddepeHUMpyeMon B TOUKE Zo W HE ObiTb ronomMopdHOM B
aTon Touke? MoxeT nn pyHKums, ronoMmopdHas B 06nactu, 6bITb CyMMOn ABYX PYHKLMN,
He roffloMopdHbIX B 3TON obnactu?

4. BbIACHUTb, Kakasi YaCTb KOMMIIEKCHOM NIIOCKOCTWN PacTArMBaeTC, a Kakas CXMMaeTcs npum
oTOGpaxeHun W=e?,

5. BbISACHUTb, Kakas YaCTb KOMMNSIEKCHOWN MIIOCKOCTM PacTArMBaeTCs, a Kakasi CXuMaeTcs Npu
oTobpaxeHun W=Inz.

6. Ona dyHkumm f(z) =sin Z ykasaTb TOYKW, B KOTOPbIX CylllecTByeT nponssoaHasa f'(z), u
HaWTX 3Ty NPOM3BOAHYIO.

7. Bblaucnutb th(ln 3+%Ij.

8. Bblumcnuthb ctg (%—i In 2).

1
1
9. BbluMcnuTb UHTErpan j ——dt.
o 1+it
Log+it
10. BbluncnuTb uHTErpan j ﬁ dt.
o 1-1



11.Bblamcnutb uHTErpan j Ze’dz, roe Y — OTpe3sok NpsIMOii OT TOUKM zy=1 po TOYKM
Y

12. BblMUCNNTL NUHTErpan j C0SZdz, roe Y — OTPE30K NPSIMOM OT TOUKN Zy =T [0 TOUKM
Y
T

13. BbIYMCINTb UHTErpar j 7%coszdz, roe ¥ - OTPE30K NPAMOA OT TOUKM Z) =i [0 TOUKN
Y
z,=1.
14.Hantn Hynu pyHkumn  f (z) =1+C0SzZ W onNpeagenuTb NX KPaTHOCTN.
8
15.HaifTn kpaTHOCTb HYNsl Zo=0 ansa dyHkumm f(z) = N —
Z-sinz
16.MycTb Djf (z)dz=0. Cnepyet nu u3 atoro, yto f(z) — aHanuTMYeckas yHKLMSA

Y
BHYTPY 3aMKHYTOW KpUBOW vy ?

sin z
17.BbluncnnTb nHTErpan U] — dz
|Z+i|=]_ (Z+|)
0

18.Haittn pagmyc cxopumocTu ctenenHoro psga > (1+i)" z
n=0

n

0 7 n
19.Hantn pagnyc cxoaguMocTun CTENEHHOro psaa z (Ej .
n=0

20.®yHkumio f(z) = Pa3noXuTb MO CTeneHsaMm pasHoctn Z—3.

3-2z2

Z2

— A3J10XUTb B pAad MNno crteneHAmM Z W1 HanuTn obnacTtb
(2+1)°
Z+

21.®yHkumio  f (z) =

CXOOMMOCTUM NOSNYYEeHHOro psiaa.
22.MoxeT nu pasnoXxeHne HEKOTOPOU OYHKUMK B psa JlopaHa No cTeneHaM pasHOCTU Z —Z,

coaepxaTb:
a) KOHEYHOE YNCIOo craraembix ¢ OTpULATENbHLIMU CTENEHSAMUN 3TOW PA3HOCTY;
6) KOHEYHOE YMCIO cnaraemblx C NONOXUTENBHBIMU CTENEHSMU 3TON Pa3HOCTHU;
B) 6ECKOHEYHOE YMCIIO criaraeMbIX C OTpULATENbHBIMU CTEMEHSAMI 3TON PasHOCTY;
r) 6ECKOHEYHOEe YMCOo criaraeMblX C NOMOXUTENbHLIMU CTENEHSIMU 3TOW Pa3HOCTN?

OnucaHne TexHonormmM npoBeaeHus

TekylWnn KOHTpONb npeacTtaBnsieT cobon npoBepKYy YCBOEHUS yy4yebHOro matepuwana
TEOPETUYECKOro 1 NpakTUYEeCKOoro xapakrepa, perynsapHoO OCyLEeCTBIIAEMY Ha 3aHATUSAX.

TekylWnn KOHTPONb npedHasHayeH ONns NpoBEepKM Xxoda M KayecTBa (popMmpoBaHUA
KOMMNEeTEeHUMA, CTUMYNMpOBaHUA y4vebHon paboTbl oby4valowmxca M COBEPLUEHCTBOBAHMS
METOOUKM OCBOEHUA HOBbIX 3HaHuW. OH obecnedmBaeTcs npoBedeHWEM OMpPOCOB MO
TeopeTn4yeckomMy matepuarny, BbiNofIHEHNEM NPaKTUYECKUX 3aaHUMN.

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



CuctemaTnyHOCTb, OO BEKTUBHOCTD, aprymMmeHTnpoBaHHOCTb — IJ1aBHbl€ MPUHLUWMNbI, HA KOTOPbIX
OCHOBaHbIl KOHTPOJ1b N OLUEHKa 3HaHUN o6yqa+ou.|,v|xc;|.

TpeboBaHus K BbINOSTHEHUIO 3a4aHUI (LUKanbl U KPUTEPUN OLIEHNBAHUS)
Mpn npoBeaeHUN TEKYLLIErO KOHTPONSA yCneBaeMOCTH UCMONb3YTCA crieaytoLmne
nokasartenu:
1) 3HaHWEe OCHOBHbIX NOHATUI U ONpeaeneHun;
2) yMeHue UCcnonb3oBaTb CTaHAAPTHbIE METOAbI AN PELUEeHNs TUMOBbIX 3a4ay;
3) onTMmanbHOCTb X04a peLUeHus;
4) noruka nsnoXxXeHus, paccyXaeHun;
5) NpaBUNbLHOCTb BbINOSIHEHNS PaCcYETOB;
6) caMOCTOATENBHOCTbL BbIBOAOB.

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

3a4TeHO: BbLINOMHEHNE MPAKTUYECKMX 3a4aHNA U OTBETbI B XOA4E ONpoca COOTBETCTBYIOT
nepeyncneHHbiM nokasartenam, obydarolmica aaet OTBETbl Ha OONOSMHUTENbHbIE BOMPOCHI,
MOXeT OblTb HE COBCEM MOMHble. [JEMOHCTPMPYET yMEHWe pewaTtb 3afaudn, BO3MOXHO C
HEKOTOPbIMM OLINBKamu.

HesauteHo: B xofe onpoca oTBeTbl 00yyaroLerocs He COOTBETCTBYKT HU OOHOMY U3
nepeyncneHHbix nokasatenen. OOByyalLWNNCA AEMOHCTPUPYET pparMeHTapHble 3HaHUA |
YMEHMS UNN X OTCYTCTBUE.

20.2 NMpomexyTo4yHaa aTrectauus

lMpomexyToyHaa aTTecTauma npoBoauTCa B cooTBeTcTBUMM C [lonoxeHnem o
NPOMEXYTOYHON aTTecTaumMmM obyyalwmxcs no nporpaMmam  BbiCLLEr0  0Opa3oBaHuS.
MpegHasHayeHa Ana onpeferneHns ypoBHS OCBOEHUS Bcero obbema yvyebHon AncumMninHbl n
npoBoANTCA B hOpMeE 3a4eTa 1 IK3aMeHa.

MpomexxyTouHas atTecTaums no AUCUMNINHE OCYLLECTBNSETCS C MOMOLLbIO Cneayowmx
OLIEHOYHbIX CPEeaCTB:

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

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

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

w=ctgz.

3. BblumcnuTb uHTErpan j (1+ |- ZZ)dZ , e Y— nuHus, coeamHsiowan Toukn Z; =0 u
Y
Z,=1 +21,
a) OTPe30K NPSMOWn;
0) oyra napabonsl;
B) IoMaHaa Z1Z3Z, ,rae Z3=1.
Moyemy nony4atoTcst pasHble OTBETHI?
4. BblumMcnntb MHTErpan j Imzdz, roe v:
Y

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



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

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

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

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

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

NMPOTUBOPEYUT K ITO Teopeme e,D,VlHCTBeHHOCTVl?
2i + o

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

Mepe4vyeHb BONPOCOB K 3K3aMeHY

PaclumpeHHasa komnnekcHasa niockocTb. Ctepeorpaduyeckada npoekuuns. Chpepa PrumaHa.
JInHenHaa PyHKLUNA KOMMNIIEKCHOrO NepeMeHHOoro.

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

A W o bdE

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

5. NokasatenbHaa QYHKUMS KOMMJIEKCHOrO rnepemMeHHoro. KomnnekcHbln  norapudm.
OnpegeneHne n npocTenume CBOMCTBA.

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

cBoKcCTBa.

8. OTobpaxeHne NIIOCKOCTU NOCPEOCTBOM PYHKLMN €7 .

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

10. Teopema Kowun-PumaHa.

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

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

13.0npegeneHne un npocTenne CBOMCTBA WHTerpana oT  QYHKLMM  KOMMSIEKCHOro
nepemMeHHOro no Kp1BoOW.

14.OueHka uHTerpana.

15. Annpokcmaums HTerpana nHTerpansHom CyMMOW.

16. Annpokcmaumst MHTerpana no KPUBOW MHTErpanom no fIOMaHoMW.

17.Teopema Kown-l'ypca.

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



19.Hes3aBucMMOCTb MHTErpana oT Buaa nyTnm MHTErpupoBaHus.

20.MepBoobpasHasn dpyHkumsa. Popmyna HetoToHa-JlenbHumua.

21.BbiBoA nHTErpanbHon popmynbl Kowwm.

22.Jlemma o gudpdepeHUnpoBaHUN MHTErpana no napameTpy.

23.NHTerpanbHble dopmynbl Kowmn ans npomsBoaHbIX rofioMopdHon dyHkumn. Cneacreme o
B6eckoHeuvHon anddepeHLMpyeMoCcT rofioMopdHON OYHKLNN.

24. dopmyna Tewnnopa.

25. OueHkn NponsBogHbIX ronoMopgHon yHKumMK. HepaseHcTBa Ko,

26. Teopema Jlnysunns.

27.TlepBas Teopema eUHCTBEHHOCTMU.

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

29.30n11MpoBaHHOCTbL HyNen rofoMopHON OYHKLMN.

30.BTopas Teopema egmHcTBEHHOCTU. Cneacreume.

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

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

33.Pagpbl ronomopdHbIX yHKUMA. [ouneHHoe anddpepeHumpoBaHme 1 MHTErpUpoBaHne.

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

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

36. PasnoxeHue ronomopdHon oyHKUMKM B pag, Tennopa.

37.Pag NNopaHa. ®opmysbl 4Na KOIHPULMEHTOB.

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

39.0cobble To4kn. Bnabl ocobbix TO4YEK.

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

41.Popmyna JlopaHa.

42.BblvncneHne BblveTa B nostoce. HacTHele cnyyau.

43.onoMopdHOCTb U 0COBEHHOCTM Ha BECKOHEYHOCTN.

44.Pas3noxeHune B psag JlopaHa B OKPECTHOCTU U30NNMPOBAHHON 0COOOM TOUKM.

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

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

- 00

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

OnucaHne TexXHonornun NpoBeaeHUs

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



npnobpeTeHne HaBbIKOB CaMOCTOSITENIbHOW paboTbl, YMEHWE CUMHTEe3MpOoBaTb MOMNYYEeHHble
3HaHUSA N NPUMEHATb UX NPU PELLEHUN NPAKTUYECKNX 3adau.
3avert

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

TpeboBaHuWs K BbINONHEHUIO 3a4aHnI (LUKanbl U KPUTEPUN OLLEHNBAHNS)

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

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

2) onTnMasibHOCTb XO4a peLueHnA,;
3) npaBuUIibHOCTb BbIMOJIHEHNA paCHEeTOB.

LLikana oueHnBaHUA:

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

He3ayTeHo: MeHee NonoBMHbI 3a4aHN KOHTPOSbHOM PaboTbl peLLeHbl BEPHO.

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

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

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

3) KOPPEKTHOCTb (POPMYINIMPOBOK M AOKA3aTENLCTB YTBEPXKAEHUN N TEOPEM;
4) ymeHne cBA3bIBaTb TEOPUIO C NPAKTUKOW;

5) ymeHue unnocTpupoBaTtb OTBET NpUMeEpamMu;

6) ymeHue NnpuMeHaTb OopMyIbl, pellaTh 3agaudun.

CoOTHOLLUEHNE NokasaTenewn, KpUTepMeB 1 LLKarbl OLEHUBaHUS pe3ynbTaToB 00y4eHus.

YpoBeHb
Kputepumn oueHnBaHus chopmupoBaH- | LLkana oueHok
HOCTM
KOMNeTeHuU MmN
Ob6yvarowminca B MNOMHOW  Mepe  Briageetr MOHATUWHBLIM | [1OBbILLEHHbIN OT1nunyHo
annapaTtoM AaHHon o6nacTn KOMMMEKCHOro aHanm3a, KOPPeKTHO YPOBEHb
dopmynupyeT ¥ [OKa3biBaeT  YTBEPXOEHWs,  CrnocobeH
WNNICTPUPOBaTb OTBET nNpuMmepamn, dakTamu, AaHHbIMU
Hay4YHbIX UCCrefoBaHWIA, NPUMEHATL TEOpEeTUYECKNE 3HaHNS NS
pelleHns npakTuyeckux 3agady B 00OMnacTu  KOMMSIEKCHOro
aHanusa
OTBeT obyuvatowierocss He COOTBETCTBYET OAHOMY (OBYM) w3 BasoBbii XopoLlo
NnepeyncrieHHblX nokasaTtenen, Ho CTyAeHT AaeT npaBuiibHble YPOBEHb
OTBETbl HAa AONOMNHUTENBbHbIE BONPOCHI.
OTBeT obyyvaroLerocsi He COOTBETCTBYET MobbIM ABYM (Tpem) 13 MoporoBbin YposneTtsopu-
nepeyvncrneHHblX nokasatenen, obyyarLnincss AaeT HenomnHble YpPOBEHb TeNbHO
OTBE€Tbl Ha [JOMOMHWUTENbHblIe BOMPOChl. [eMOoHCTpupyeT
YaCTUYHbIE 3HAHWSA, UM MMEET He MOnHoe npeacTaBieHun




MOHATUA KOMMIIEKCHOrO aHanu3a, AOMycKaeT CyLeCTBEHHbIe
OWwKnBKKN B peLLeHnn 3aaay

OtBeT oOyuaroLlerocd He COOTBETCTBYET MOObIM YETbIPEM U - Heypoenert-
bonee wn3 nepeuyucneHHblx nokasatenen. OO6Gyvarowmncs BOPUTESTIbHO
OEMOHCTPUPYET  OTPbIBOYHbIE,  (parMeHTapHble  3HaHuS,
aonyckaert rpyoble owmnbKn, He YMEET pellaTtb 3a4ayun.

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

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

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

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

4

MHuMasi yacTb YacTHoro 1+1 pasHa

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

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

1) w’(z)=(2—§+i%; 2) w'(z)=%u—i%;

Kakune dpyHKUMM audpdepeHumnpyembl B CMbICIe KOMIMIEKCHOro aHanm3a Ha BCcen KOMMNeKCHOM
NOCKOCTU

Sin z

- 3agaHuga OTKPbITOro Tmna (KOpoTKUM OTBET)




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

OtBeT: Kowun-PumaHa

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

Ans pyHKUMIA KOMMNEKCHOro NepeMEHHOr0 MOTyT CYLLLEECTBOBaTbL TPW BUAA 0COObIX TOYEK:
ycTpaHuMas ocobas Touka, ... U CylecTBeHHO ocobasi Touka. HanmwunTte nponyeHHoe CnoBo.

OTBeT: Nnontoc

Beprle OTBeTbl BbiAeneHbl UBEeTOM.

TpeboBaHMs K BbINOMHEHUIO 3a4aHUN, LWKanbl U KPUTEPUM OLIEHUBAHUS
1) TecToBLIE 3agaHuS.

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

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

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

e 2 6anna — ykasaHbl BCe BEpPHbIE OTBETHI;

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

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

- 3agaHug 3aKkpbIToro Tmna (Ha cCooTBETCTBUE):

e 2 6anna — Bce COOTBETCTBUA ONpeaeneHbl BEpPHO;

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

e 0 GannoB — HM OOHO COMNOCTaBMEHNE He BbIBPaHO BEPHO.



- 3agaHuga OTKPbITOro Tuna (KOpoTKUM OTBET):

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



