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1. Koo u HauMeHOBaHMe HanpaBfieHUs1 NOAroToBKMU/cneuManbHOCTH:
01.03.01 MaTemaTuka

2. Mpodunb noaroToBku/cneuymanmsauusa: Bce

3. KBanudukauma (cteneHb) BbinyckHUKa: bakanasp
4. dopma ob6y4eHus: oyHas

5. Kachenpa, oTBevarwan 3a peanmsaumio QUCLUNNUHbI: TEOPUU (DYHKLIMA U TEOMEeTPUN

6. CocTtaBMTENM NPOrpaMmmbi:
Labpos C.A. — poktop du3.-MaT. Hayk, npodeccop:
CreHioxuH J1.B. — kaHanoaTt duns.-MaT. HayK, OOLEHT.

7. PexomeHpgoBaHa: HMC MaTtemaTudeckoro g-Ta
npoTtokon Ne0500-07 ot 29.06.2021

8. YuebHbIn roa: 2022/2023 CewmecTp: 4



9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:

Llenu u3y4yeHusi QucyuniuHsbl:

- NOAroToBKa CTydeHTa K BOCMNPUATUIO MaTemaTUyeckoro annapata cneuyuanbHbIX
ANCUMNNNH, YTEHUIO CNeunanbHOn nuTepaTypbl;

- nony4eHne 6a3oBbIX 3HAaHWA 1 (POPMUPOBAHME OCHOBHbLIX HABbIKOB MO KOMMIEKCHOMY
aHanunay, HeobxoaAnMbIX ONA pelleHus 3adad, BO3HUKAKLWMUX B TEOPETUYECKMX U NPUKNagHbIX
nccneaoBaHusix;

- pasBUTUE SIOrMYECKOTO MbILLSIEHUS;

- hopmupoBaHme HeobBXoaNMMOro ypoBHS MaTtemMaTu4eckon NOLroTOBKM ANS NOHUMAaHUA
APYrMx MaTemaTUdecKux AUCUMMMNH, TakMX KakK  yYpaBHEHUST MaTeMaTuyecKkon OU3MKM,
yHKUMOHANbHBIM ~ aHanua,  cneuunanbHble  pasgenbl  anrebpanyeckon  TOMOMOruK,
0OblKHOBEHHblE AuddepeHUnanbHble YpaBHEHUS, TEOPUA BEPOATHOCTEWN, BblIYUCIUTENbHAA
MatemaTuka, NpuknagHble OUCUUNIIMHBI (TMapo- 1 aspoMexaHuKka, Teopus ynpyroctun, Teopus
aBTOMAaTUYECKOrO perynmpoBaHus). .

3adayu oucyunnuHsbl;

- OEeMOHCTpaumMsa Ha npumepax MaTemMaTUYecKMX MOHATUA U METOOOB CYLUHOCTM
Hay4YHoro noaxofa, cneumdukm maTeMaTukn, ee posiv B pasBuTum ApYrux Hayk;

- OBNnageHue CTyAdeHTaMM OCHOBHbIMW MaTeMaTUYECKUMWU MOHATUAMM KOMMIIEKCHOrO
aHanumaa;

- BblpaboTka YMEHUN aHanuaupoBaTb MONyYEHHbIE pe3ynbTaTbl, pewaTb TUMNoBble
3aga4un, npnobpeTeHne HaBbIKOB paboTbl CO cneumansHON MaTeMaTU4Yeckon nuTepaTypou;

- dopMupoBaHNE YMEHUM WUCMONb30BaTb MaTeMaTUYeCcKUM annapart nnd pelleHus
TeopeTMYEeCKNX N NpuKnagHbIX 3agad.

10. MecTo yyebHOM ancuunnuHbl B cTpyktype OlMNOI:

AucumnnnHa «KomnnekcHbIn aHanm3» aBnsaeTcs 6a3oBon ANCLUUNIIMHON MaTeMaTU4YEeCKOro
uyukna gucumnnund degepanbHOro rocygapCTBEHHOro obpasoBaTenbHOrO CtaHgapTa BbICLIErO
npodeccnoHanbHoro obpasoBaHus no Hanpasnexumio 01.05.01 ®yHoameHTanbHbIE
MaTtemaTuka U MexaHuka (cneumnanurer).

OucumnnuHa «KomnnekcHblh aHanu3y» 6asupyetcs Ha 3HaHWAX, MOJSTyYEeHHbIX B paMKax
WKONbHOro Kypca «MartemaTtuka» WNUM COOTBETCTBYIOLWNX MaTEMaATUYECKUX AUCLMNINH

cpeagHero I'IpOd)eCCI/IOHaJ'IbHOFO 06pa3OBaHM9|, MCcnoJib3yrLmnx cooTBeTCTBYHOLLUNE
KonmnyecTtBeHHbIE METOObI, @ TaKXe KypCOB MaTteMaTU4eCKoro aHanmaa u JiIormku.
I'Ip|/|06peTeHHb|e B pe3ylbTaTte 06yqu|/|$| 3HaHuA, YyMEeHUA U HaBbIKU ABNAeTCA

OCHOBaHMEM 151 YCMEeLHOro U3y4eHns kak ganbHenwmnx 6a3oBbix KypcoB — OYHKLUMOHAIbHOMO
aHanusa, auddepeHumanbHbIX ypaBHEHWIA, TEOPUM BEPOATHOCTEW, Tak M cneuunanbHbIX
KypcoB, Hanpumep, Teopun QYHKLUUA MHOMMX KOMMMEKCHbIX MEPEMEHHbIX, CMeKTpanbHOM
TEeopun OnepaTtopoB; NpPUOBpPETEHHblIE 3HAHWSE MOryT Takke MNOMOYb B  Hay4yHo-
nccnegosarenbckon pabore.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuUnnuHe/Moaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEHLMUSAMU BbINYCKHUKOB):

KomneTeHuus MnaHupyemble pe3ynbTaTbl 06y4YeHus
Kog HaseaHue
Ol1K- | Obnapaet 0a30BbIMM | 3HATb: OCHOBHbIE MOHATUHA, MX CBOWCTBA B obnacTtu
1.1 3HaHUAMMN, NONYYEHHbLIMU | KOMMNJIEKCHOIO aHanmsa
B obnactn | YMeTb:  ucnonb3oBaTb  yHAAMEHTanbHble  3HAHUS

MaTeMaTMyecknx u (Mnm) | KOMMNEKCHOro aHanunsa B ApYyrMx pasgenax matemaTukm
€CTECTBEHHbIX HayK
BnageTb (MMeTb HaBblK(K)): bopmynamm KOMMIIEKCHOrO
aHanusa




OriK

YMeeT ucnonb3oBatb UX B

— 1.2 | npodeccuoHanbHOn
AEeATeNIbHOCTU

OrlK- | MmeeT HaBblikn BblboOpa

1.3 MEeTOOOB pelleHua 3agad

npodgeccnoHanbHON

AEeATeNIbHOCTU Ha OCHOBE
TEOPETUYECKNUX 3HAHUN

12. O6bemM AMcuMniUHbI B 3a4eTHbIX eAMHULAax/Yac. (8 coomsemcmsuu ¢ y4ebHLIM MaHoM) —

6/ 216.

dopma NPOMEXYTOYHOM aTTecTauun 3a4eT / 3K3aMeH.

13. Buabl yuebHomn paboThbl

TpygoemMkocTb
Bug y4ebHol paboTbl Bcero Mo cemecTpam
4 cemecTp

AyOuTopHble 3aHATUA 102 102
B TOM YuMcCne: nekuum 34 34
npakTnyeckmne 68 68
naboparopHble
CamocTtosiTensHas pabota 78 78
KoHTponu 36 36

UToro: 216 216

13.1. CopepxaHme AUCLMNIINHBI

Ne
n/n

HanmeHoBaHue pasgena
OUCUUNITNHBI

CopepxaHve pasgena aMcunnimHbl

1

KomnnekcHble Yncna.
KomnnekcHas nnocKoCTb.

KomnnekcHble Yncna, KOMMneKcHasi NNoCKOCTb; MOAYMb U apryMeHT
KOMMIIEKCHOIO Yncna, ux CBOMCTBA; YACMNOBbIE NOCINEA0BaTENLHOCTA U UX
npeaensl, psiibl; cTepeorpaduyeckas Npoekuus, ee CBOMWCTBa; cdepa
PmmaHa, pacwmnpeHHaa KoMmnnekcHasa nNioCcKOCTb, MHOXeCTBa Ha
NJ0CKOCTH, 061acTn 1 KpUBbIE.

¢'YHKU,I/II/I KOMMJTIEKCHOIO
nepemMeHHoro n OTO6pa)KeHI/|FI
MHOXECTB.

PyHKUMM KOMMNNIEKCHOTO NEPEMEHHOTO; nNpeaen pyHKUUnN; HeNpepbIBHOCTb,
MoZyINb HENPEPLIBHOCTY; AnddepeHLMPYEMOCTb N0 KOMMIIEKCHOMY
nepemMeHHOMY, YCroBusl

Kowwu-PrumaHa; aHanutuyeckas yHKUMS; reOMeTPUYECKnin CMbICh
aprymeHTa u Moaynsi Npou3BOLHON; MOHSATUE O KOHZPOPMHOM
oToGpaxeHuu.

OnemMeHTapHble YHKLUUN.

Llenasi nmHenHasn n ApobHO-NMHenHasn pyHKUUM, UX CBONCTBA, 06LWMIA BUA
OpOo6HO-NNHENHOro 0TOBpaXxxeHnst Kpyra Ha cebsa 1 BEpXHEN NonyniockocTu
Ha Kpyr; 9KCMOHEHTa 1 norapudm, CTENEHb C MPOM3BOIbHBLIM NokasaTenem;
NOHATUE O PUMAHOBOW MOBEPXHOCTU Ha NpUMepax fiorapnuMU4eckon n
obLuen cteneHHon pyHKUMIA; dyHKUMST XKYKOBCKOro; TPUrOHOMETPUYECKNE U
runepbonuyeckme PyHKUNN.

MHTeraﬂ Nno KOMMNJIEKCHOMY
nepemMeHHoOMy.

MHTerpan no KOMnneKkcHOMy nepemMeHHoMY, ero NpocTenlne CBOMCTBa,
CB43b C KpI/IBOJ'II/IHeI7IHbIMI/I MHTEerpanamm 1-ro n 2-ro poaa; ceegeHue K
WHTEerpany no AevWcTBMTENbHOMY NepeMeHHOMY; nepBoobpasHas dyHKUMS,
dopmyna HetoToHa-JlenbHuua; nepexopn K npeaeny nog 3Hakom
WHTErpana; uHterpansHasi Teopema Kowuu.

WHTerpan Kowwn.

UHTerpanbHas dopmyna Kowwum; 6eckoHeyHas aAnddepeHUmMpyemMocTb
aHanUTUYeCcKUX yHKUMI, popMynbl Kowm Ans Nnpon3BOAHbIX;
Teopema Mopepbi.




MocnepoBaTtensHOCTY U pAabI
aHanUTU4ecKnx yHKLNIA.

MocnepoBaTenbHOCTU M pAdbl aHANMUTUHECKUX DYHKLUIA

B obnactu: Teopema Bevieplitpacca; cteneHHble psagbl; Teopema Abens,
dopmyna Kowwm-Agamapa; pasnoxeHne aHanmTuyeckon yHkuum B
CTeneHHOW psA, eAUHCTBEHHOCTb pasnoXeHus; HepaBeHCcTBO Kowm Ans
KO3 PMUMEHTOB CTENEHHOIO PSAA; AEVCTBUS CO CTENEHHBLIMU PSAAaMW.

Teopema egUHCTBEHHOCTU U
npuHUMN MakCnumMmyma moayn4.

Hynu aHanutnyeckon dyHKUMKU, NOPSAOK HYNSA; Teopema eAMHCTBEHHOCTH
AN aHanMTUYecknx MYHKUUA; NPUHLMN Makcumyma Moayrns n nemma
Lisapua.

Pag JlopaHa.

Psan JlopaHa, obnacTtb ero cxogMmMocTu; pasnoXxeHne aHanmTuyeckomn
dyHKumm B pag JlopaHa, eAMHCTBEHHOCTb pPasnoXeHus; HepaseHcTBa Kolun
ans koadduumneHToB; Teopema JlnyBunnga n Teopema o6 ycTpaHumonm
0cobow ToYKe.

M3onupoBaHHble ocobble
TOYKN OAHO3HAYHOro
xapakrepa.

Knaccudukaums n3onnpoBaHHbIX 0COObIX TOYEK OAHO3HAYHOTO XapakTepa
no noeeaeHuto PyHKUMKn 1 paay JNlopaHa; nontoc, NopsAoK Nomnkca;
cyuiecTBeHHO ocobasi Touka, Teopema Coxoukoro-Bereplutpacca, NnoHATME
o Teopeme [Nukapa; 6eckoHeYHO yaaneHHasa To4ka kak ocobas.

10

BblueTbl, MpUHUMI aprymeHTa.

Onpepgenexuve BblbeTa, Teopembl Kowwm 0 BblYeTaX, BblYUCIIEHUS BbIHYETOB;
NPUMEHEHNS BbIYETOB; NOrapnMUYECKNI BbIYET, MPUHLMM apryMeHTa;
Teopema Pyule n teopema 'ypeuua.

11

OToGpakeHNa NOCPeacTBOM
aHanUTMYeCcKux PyHKUUNA.

MpYHUMN OTKPBLITOCTM M NPUHLMN 0BnacTu; Teopema o fioKanbHOM
obpalleHnn; 0gHOMUCTHBbIE DYHKLMW, KPUTEPUIA NTOKanNbHOW O4HONUCTHOCTY
N KpUTEPUIN KOHDOPMHOCTM B TOUKE, JOCTAaTOYHOE YCIOBME OAHONNCTHOCTU
(oBpaTHbIN NPUHLMN COOTBETCTBMSA rpaHmL); 4POOHO-NTMHENHOCTL
OAHOMMCTHBLIX KOHPOPMHbIX OTOBpaXeHW KpyroBbIx obnacren gpyr Ha
apyra; Teopema PumaHa (6e3 gokaszaTenbCcTsa) v MOHATME O COOTBETCTBUM
rpaHuL, Npn KOHPOPMHOM OTOBPaXEHUN.

12

AHanutuyeckoe
NPOAOIKEHNE.

AHanuTn4eckoe NpoaosHKeHne Mo Lenu 1 No KPMBOW; NonHas
aHanuTnyeckas dyHKUMs B cMbicne Belieplutpacca, ee pyMmaHoBa
NMOBEPXHOCTb U 0CObble TOYKW; TeOpeMa O MOHOAPOMMUM;

aHanuTu4yeckoe NPOoAOIKEHNe Yepes rpaHuly obnactu, npuHLmn
cummeTpun. Lienbie n mepomopdHble yHKLMK: Lenble yHKLMK, NX
nopsaok 1 Tvn; npousseaeHne Beneplutpacca; mepoMopdHbie yHKLNK;
dYHKUMK, MEPOMOPPHLIE B paCLUMPEHHOMN NITOCKOCTU.

13

"apmMoHuyeckme yHKuUN.

"apMoHMYeckme yHKLUM Ha NIOCKOCTU, UX CBS3b C aHaNUTUYECKUMU
byHKUMSIMU; GeckoHeuHas AnddepeHLMPYEMOCTb rAapMOHUYECKUX
PYHKUMI; aHaNUTUYHOCTb KOMMIIEKCHO COMPSPKEHHOrO rpagueHTa; Teopema
O cpefHeM, TeopemMa eAMHCTBEHHOCTU U NPUHLUN MakCuMyma-MUHUMYMa;
WHBApPUaHTHOCTb FapMOHNYHOCTY NPY ronoMopdHON 3aMeHe NepeMeHHbIX;
Teopema JlnyBunns n Teopema XapHaka 06 yctpaHumMon ocobor Touke;
nHTerpansl MNMyaccoHa v LLiBapua; pa3noxeHue rapMOHUYECKUX (PYHKLNIA B
psabl, CBSA3b C TPUIOHOMETPUYECKUMM psigamu; 3agada Oupuxne,
npUMeHeHne KOHPOPMHLIX OTOBPAXKEHUIA ANt €€ peLLeHus;
rMapOMeXaHN4YeCcKoe UCTONKOBAHUE FrapMOHUYECKMX U aHANUTUYECKMX

YHKLMA.

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

Buabl 3aHATUN (Y4acoB)
Ne HanmeHoBaHue pasgena —
Mpaktuuec | JlabopaTopH [CamocTtodATen
n/n ONCUUNNKUHBI Jlekunn Bcero
Kne ble bHas paboTta
01 | KomnnekcHble yncna. KomnnekcHas
6 8 6 20
NSIOCKOCTb
02 | ®yHKLMN KOMMNIIEKCHOTO
nepemMeHHOro 1 otTobpaxeHue 6 8 6 20
MHOXECTB
03 | OnemeHTapHblie PYHKUUN 4 6 6 16
04 | NHTerpan no KomnnekcHomy 2 4 6 12
nepemMeHHoOMY.
05 | WHTerpan Koww. 2 4 6 12
06 | lNocnepoBaTenbHOCTM U psabl 4 6 6 16
aHanMTU4eCKUX (PYHKLMN.
07 | Teopema €ANHCTBEHHOCTU U 0 4 6 10
NPUHLIMN MakCUMyMa MOAYns.




08 | Pag JlopaHa. 2 6 6 14

09 | N3onupoBaHHbIe 0CObBbIE TOYKM 2 6 6 14
O[HO3HA4YHOro xapakrepa.

10 | BblueTbl, NpuMHUMN aprymeHTa. 6 8 6 20

11 | OToGpaxkeHusa NnocpeacTBoOM 0 4 6 10
aHaNUTMYECKUX PYHKUUNA.

12 | AHanuTu4eckoe NpPoJoImKeHne. 0 2 6 8

13 | NapmoHunyeckme yHKUNN. 0 2 6 8

Utoro 34 68 78 216

14. MeToau4yeckue ykasaHuUA gns ob6y4aromxca no OCBOEHMIO OUCLUNIIUHBI
(pekomeHdauuu o6ydyaroUMCs o 0C80eHUI0 OUCUUMIUHBI: paboma ¢ KOHCneKmamu fekuud, npe3eHmauyuoHHbIM
MamepuarsoMm, 8bifofIHeHue fpakmudyeckux 3adaHuli, mecmos, 3adaHuli mekyuiel ammecmauuu u m.d.)

15. lNepeyeHb OCHOBHOM W [OOMOJIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEpPHeT,

HeobXoaUMbIX O OCBOEHUSA ANCUMUNIINHBI (Criucok numepamypbl 0GhOPMISIEMCs 8 COOM8emcmeuu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0515 ecex 8ud08 UCMOYHUKOS)

a) ocHOBHas nuTepartypa:

Ne

i McTouHmK

1 JlaspeHmbes M.A. Memodbl meopuu hyHKUUU KOMIMIEKCHO20 NepeMeHHo20/
M.A.JlaspeHmbes, b.B.lllabam - M: Hayka, 2002. - 736 c.

2 CeewHukos A.I". Teopusi hyHKUUL KOMMIIEKCHO20 NepeMeHHOo20 /
A.l.CeewHukos, A.H.TuxoHos - M.: Hayka, 2001. - 320 c.

3 Bonkossickut J1.U. C6opHUK 3a0ay rno meopuu hyHKUUU KOMIMIEKCHO20

rnepemeHHoz20: Y4eb. nocobue 0nsi cmyad.8y308/

J1.U. Bonkosebickud, I.J1.JlyHu, U.I.ApamaHosud. - 4-e u30., nepepab. - M.:
@uamamnum, 2002. - 312 c.

4 lMpusarnoe N.N. BeedeHue 8 meoputro pyHKUUU KOMIMIIEKCHO20 repeMeHHO20
//MN30-60 «JlaHb»: O6C. — URL.: https://e.lanbook.com/book/322#book name

0) pononHuUTenbHas nuTeparypa:

Ne McTouHnK

n/n

5 Mapkywesuy A.U. Kpamkul Kypc meopuu aHanumu4eckux ¢pyHkyud /
A.N. Mapkywesuy - M.: Hayka, 1978. - 388 c.

6 Eeepaghos M.A. AHanumudeckue ¢pyHkuuu/ M.A.Eeepacpos. - M.: Hayka, 1965.
- 424 c.

7 C6opHuUK 3a0ay No meopuu aHaIumu4yeckux eyHkyul /
M.A.Eeepacgpos, K.A.bexxaHos, KO.B.Cudopos u dp.; od ped. M.A.Eszpaghosa -
M.: Hayka, 1972. - 286 c.

8 Hatko l.E. Bbicwasi MameMamuKa 8 yrpaxHeHusix u 3adayax. /
l.E.[laHko, A.l".lNonos, T.A.KoxeeHukosa.- M.: Bbicwasi wkona, 1997. - Y.2. -
416 c.

B) 6a3bl AaHHbIX, MHPOPMALIMOHHO-CMPaABOYHbIE U NMOUCKOBbLIE CUCTEMBI:

| Ne | VcTouHuk




n/n

9 lMpusanoe U.UN. BeedeHue 8 meopuro hyHKUUU KOMIIIIEKCHO20 MepeMeHHO20
//MN30-60 «JlaHb»: O6C. — URL.: https://e.lanbook.com/book/322#book name

10 http://www.math.vsu.ru - ogpuyuansbHblil  cauim  MamemMamu4yecKo20
¢pakynbmema BlI'Y

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

12 e.lanbook.com

* BHavane ykasbiBaloTcs OBC, ¢ KoTopbiMM MMeloTcs doroBopa Yy BIY, 3aTteM OTKpbITble 351EeKTPOHHO-
obpa3zoBaTtesibHble pecypchbl

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHUs AnNsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobus, 3adaqyHuKku, Memodou4dyecKue ykKa3aHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMpPosibHbIX) pabom u 0p.)

Ne n/n MCTOYHMK

Bonkossickut J1.U. C6opHUK 3aday o meopuu hyHKUUU KOMIMIIEKCHO20
rnepemeHHoz20: Y4eb. nocobue 0nsi cmyad.8y3068/

J1.U. Bonkosbickud, I.J1.JlyHu, U.I. ApamaHosud. - 4-e u30., nepepab. - M.:
Qusmamnum, 2002. - 312 c.

17. UHcpopmaLMOHHBbIE TEXHOSOMMU, UCNONb3yeMble ANA peanu3auum yyebHoun
ANCLUNSINHBI, BKITHOYaAa nporpamMmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpaBOYHbIe
cuctemsbl (NMpu Heo6xXOAMMOCTH)

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:
(npu ucnonb3o08aHuUU fabopamopHo20 060pydo8aHUS yKa3bleamb MOMHbIU NepeYeHb, npu 60bWoM Konudecmse
0bopydosaHusi MOXHO 8bIHecmu OaHHbIU pa30es 8 NpusioXxeHue K paboyeli npozpamme)

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHUA TEKYLEeNn 1 NPOMEXYTOYHOM aTTecTauumn:

nOpH/J,OK OLEHKMN OCBOEHUA O6y‘-IaIOLLI,I/IMI/ICFI yqe6Horo MaTepunana onpenendeTcda cogepXxaHuem cnenyroumx
pasgenoB ANCUUNMIINHbBI:

HaumeHoBaHue WHankaTop(bl)
r’|\;gn pasaena AVCLMNIMHbI Kona;c(e;;eH [OCTUXEHUS OueHouHble cpeacTaa
(mogyns) 4 KOMMNeTeHLM
KomnnekcHble yucna. OnK-1.1, Yerasiit onpoc (YO)
1 Komnnekchas OlnK-1 OlK-1.2 Konrposnsnas pa6ora (KP)
) MMNOCKOCTb. Y P p
OrlK-1.3.
®YHKLMM KOMMNEKCHOTO OnK-1.1, Yerasiit onpoc (YO)
o, | nepemenHoron Orik-1 OrK-1.2 KonTtponbnas padora (KP)
" | oTobpaxeHus T P p
MHOXECTB. OrK-1.3.
OnemeHTapHble OlnK-1.1, Vernsiii onpoc (YO)
3. | PyHKumm. OllK-1 OllK-1.2, KonTtponbnas padora (KP)
OrlK-1.3.
4. | WnTerpan no OnkK-1 OlnK-1.1, Yernsrii onpoc (YO)



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

HavnmeHoBaHue WHankaTop(bl)
I_'I\ﬁ pasaena AUCLMNINHbI Ko“&';?;?” [OCTUXEHMS OueHouHble cpeacTaa
(moayns) 4 KOMMeTeHumnmn
KOMMIEKCHOMY OrlnK-1.2, KonTponbhas padora (KP)
nepemMeHHoMy. OMK-1.3.
WHTerpan Kownw. OrlnK-1.1, Vernsiii onpoc (YO)
5. OriK-1 OrlK-1.2, Konrponbsnas pa6ora (KP)
OllK-1.3.
MocneposarensHocTM 1 OrK-1.1, Yerasiit onpoc (YO)
6. E)bﬂp,bl aHanUTU4eckyX OMK-1 OMNK-1.2. Konrponbras padota (KP)
yREQun. OrlK-1.3
Z:SE??:GHHOCTM . OrlK-1.1, Verusliit onpoc (YO)
7. NPYHLMN MaKCAMYMa OlK-1 OrllK-1.2, KonrponsHas pabora (KP)
MOZYIISA. OrlK-1.3.
Pap Nopaxa. OMK-1.1, | Yerustit onpoc (YO)
8. OrliK-1 OrliK-1.2, KonTtponbnas padora (KP)
OlK-1.3.
?ggg;gi%i"}'(:b'e OrkK-1.1, Verusii onpoc (YO)
9. OHHOZHAYUHOTO OlnK-1 OrlK-1.2, Konrposnsnas pa6ora (KP)
Xapakrtepa. OrK-1.3.
Bbl4eTbl, NpuHUMN OrllK-1.1, Verneii onpoc (YO)
10. | @PrymenTa. OrnkK-1 OlnK-1.2, KonTtponbHas pabora (KP)
OrlK-1.3.
noggggscﬁi::f OrlnkK-1.1, Yerasiit onpoc (YO)
11 | Shanmiueckix OlK-1 OllK-1.2, KonTtponbnas padora (KP)
cyHKUMI. OrlK-1.3.
AHanuTnyeckoe OlnK-1.1, Vernsiii onpoc (YO)
12. | MPOAOIDKEHNE. OlK-1 OrlK-1.2, KonTtponbnas padora (KP)
OlK-1.3.
apmoHnyeckne OlnK-1.1, Vernsiii onpoc (YO)
13. | PyHKUMM. OlnK-1 OrlK-1.2, Konrpossnas padora (KP)
OrlK-1.3.

MpomexyToyHast aTTecTauus
dopmMa KOHTpOIsi — 3a4eT, aK3aMeH

KoHTponbHble paboTbl
KWMBbI Kk aKk3ameHy




OnucaHme KpuTepyveB W LWIKanbl OLEHUBAHUA KOMMNETeHUuWn (pe3ynbTaTtoB OOyYeHus) npu
NPOMEXYTOYHOW aTTecTauum

Mpumep:

[ns oueHuBaHWs pe3ynbTatoB OOYyYeHUS Ha 3K3aMeHe/3avyeTe WCMNOMb3ylTCs crneayowue
nokasarenu (3YHbi 13 19.1):

(kak npumep):
1) 3HaHVe y4ebHoro matepuana v BnageHve NoHATUNHBIM annapaTtoM KOMMIIEKCHOro aHanusa;
2) yMeHMe CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHue nnncTpupoBaTtb OTBET NpUMepamn, dpakTamn, AaHHbIMU HAay4YHbIX UCCNEefoBaHUN;
4) ymeHune npuMeHATb opMyIbl, pellaTs 3agaydu;
BNageHne MNOHATUMHBLIM annapaTtoM JAaHHOW 06nacT KOMMMEKCHOro aHanu3a (TeopeTuyecKuMu
OCHOBaMM [OUCUMMIWHBI), CNOCOBHOCTb WNNIOCTPMpOBaTb OTBET Mpumepamu, dakramu, LaHHbIMK
Hay4HbIX MCCNEeA0BaHUN, NPUMEHATb TeOpeTUYECKMe 3HaHNS ANS peLleHns NPakTUYeCcKknx 3agau ....

[ns oueHuBaHusa pesynbTaTtoB 0OOy4eHWs Ha 9K3aMeHe (3ayeTe C OUEHKOW) mcnonb3yeTtca 4-
GannbHas Wwana: «OTNMYHOY», «XOPOLLOY, «YAOBETBOPUTENBHOY, KHEYAOBIETBOPUTENBHOY.
[nsa oueHVBaHNs pe3ynbTaTtoB 0OyYeHMS Ha 3a4eTe UCMONb3YeTCs — 3a4TEHO, HE 3a4TEHO
CooTHoweHWe nokasaTenemn, KpUTepmeB 1 LKarbl OLEeHUBaHUS pe3ynbTaToB 00yYeHus.

YpoBeHb
KpuTepumn oueHnBaHnsa KomneTeHuunin cchopmmpoBaH LLikana oueHokK
HOCTH
KOMMeTeHUun
lNonHoe coomeemcmeue omeema obyuvaruwezocs ecem | [losbiweHHbIl Omnu4Ho
rnepeyucrnieHHbIM  Kpumepusam.  [IpoOeMOHcmpuposaHO  3HaHue ypo8eHb 3aumeHo

KOMMNJIEKCHOrO aHanun3a, ymeHue pewams 3adadu

wim

Obyuyarowutica 8 nonHol mepe grnadeem MOHAMUUHbLIM arnapamom
daHHoU obnacmu KOMIIeKCHO20 aHanusa, criocobeH
unmecmpupogams  omeem  npumepamu,  hakmamu,  OaHHbIMU
Hay4HbIx uccriedosaHul, MPUMEHSIMb meopemudyeckue 3HaHusi Ons
pelweHus npakmuyeckux 3ada4y 8 obsiacmu KOMMNJIEKCHOro aHanusa
Omeem Ha KOHMPOJSIbHO-U3MepUMebHbIU Mamepuar He Gasosbiti Xopouwio
coomeemcmeayem OOHOMYy (08yM) U3 repedyucrieHHbIX rnokasamened, YpO8eHb 3aumeHo
Ho obyuyarowutics 0aem rnpasursibHble omeemsl Ha O0MofIHUMersibHble
goripockl. Hedocmamo4yHO npPoOOeMOHCMpPUPOBaHO 3HaHue, unu
codepxamcs omoesibHble rpobesibl 3HaHUSI KOMIT/IeKCHO20 aHaru3a
numm

Obyuyarowutica enadeem noHIMUUHbIM arnnapamom daHHoU obriacmu
Hayku (meopemu4yeckumMu OCHo8amMu  OUCUUMIIUHbLI),  CriocobeH
pewamsp 3adadu., donyckaem owubKu rnpu omeeme.

Omeem  Ha  KOHMPOJ/IbHO-U3MEPUMesbHbIU  Mamepuasra  He lMopozoeniti Yoosnemsopu-
coomgeemcmeyem  0bbiM  dgym(mpem) U3 MepPeyUC/IeHHbIX YPOBEHb mesibHO
rnokasamened, obyvarowulcss daem  HernonHble omeembl Ha 3aumeHo
dornonHUmMernbHble 80rMpochk. [JeMoOHCcmpupyem 4Yacmu4Hble 3HaHUS,
unu umeem He rMonHoe npedcmasneHuU MOHAMUU KOMIM/IEKCHO20
aHasnusa, doryckaem cyuecmeeHHble oWubKu 8 peweHuu 3aday

numm

Obyuvarowutica enadeem YacmuyHO meopemuyecKumu OCHO8aMUu
oucyunnuHbl, hpaemeHmapHo criocobeH omeeyame Ha 80rPOCHI.,

He ymeem npuMeHsimb 3HaHUsI

Omeem  Ha  KOHMPOJ/IbHO-U3MEPUMesbHbIU  Mamepuasna  He - Heydosnemeopu-
coomeemcmeayem obbiM  mpemM(YembipeM) U3  epeyucsieHHbIX mesibHO
nokaszamened. Obyvarowulicas deMOHCmMpUpyem  OmMpPbIBOYHbIE, He 3aumeHo
ppazmeHmapHble 3HaHUs1, doryckaem 2pybbie owubKu....,




20 TwvnoBble OUEHO4YHble CpeaAcTBa M MeToAMYECKMe MaTepuanbl, onpegenslowme
npoueaypbl oLueHUBaHUs

20.1 MNepe4veHb BOMPOCOB K 3K3aMEeHY:

Pacimmpennas komruiekcHas miaockocts. Ctepeorpadudeckas npoekiusi. Chepa Pumana.

JIuneitHast QyHKIMSI KOMIUIEKCHOTO ITEPEMEHHOTO.
Oyukuus f(z) = 1 O0pa3 OKpy)KHOCTH |z—z | = R mpu oTOOpaskeHUH 3TON PYHKITUCH
YHKIL = 5 -Yop py’ ol = p P YHKITHCH.

HpoGHo-nmuuelinas ¢ynkmus. CTpykTypa OTOOpakeHHs, 3aJaBaeMoro  JpOOHO-THHEHHOM

byHKIHCH.

5.[loka3zaTenpHast GyHKIUS KOMIUIEKCHOTO repeMeHHoro. KomrmekcHslit gorapudm. OnpeneneHue u

6.

MpOCTEHIINe CBOICTBA.

Tpuronomerpuyeckue ¢GyHKIMH KOMIUIEKCHOTO mepeMeHHoro. OrmnpeneneHUs M MPOCTEUIINE
CBOMCTBA.

7.T'unepbonmueckne GyHKINN KOMIUIEKCHOTO IepeMeHHoro. Onpeenenus 1 MpoCcTeHIe CBOMCTRA.

8.
9.

10.
11.

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
27.
28.

OTo0OpaskeHue IWIOCKOCTH MOCPEACTBOM (QYHKIMH € .

HuddeperuupyemMocTs (QYHKIMI B CMBICIE KOMIUICKCHOTO —AaHAJH3a. [IpousBogHas u
maddepennman. ['eoMeTpruuecKuii CMBICT MOIYJISl M apTyMEHTa MPOU3BOAHON (PYHKIIH B TOUKE.
Teopema Komm-Pumana.

CnenctBusts wu3 Teopembl Kommu-Pumana. ['apmonuueckue ¢yHKUUU. ConpspkeHHbIE
rapMOHUYECKHE (PYHKLIUH.

WHTerpan oT KOMIIJIEKCHO3HAUHOM (DYHKIIMM JEMCTBUTENIBHOTO MEpeMEHHOro. Moynp HHTerpana

" OICHKAa MOAYJI MHTCTpaJIa.

Omnpenenenne U NpocTeiiine CBOMCTBa MHTErpaia OT (PYHKIIMHU KOMIUJIEKCHOTO MEPEMEHHOTO 10
KpHUBOM.

Onenka uHTErpana.

AnmpokcuManys HHTErpata NHTErpajlbHON CYMMON.

AnmpokcuManys HHTErpaa o KpUBON UHTETPAJIOM I10 JIOMaHOH.

Teopema Komu-I'ypca.

Teopema Komu-I'ypca as MHOrocBsi3HO# oOsacTy.

HezaBucumocTs MHTETpaa oT BUa IyTH UHTETPUPOBAHHUSL.

[lepBoobpaznas pynkuusa. opmyna HetoTona-JleitOnuna.

BriBon unTerpansaoit popmysnsl Komrm.

Jlemma o muddepeHmpoBaHN HHTETPAsA 1O apameTpy.

Wnterpanbubie Gopmynsl Komm ans npousBoaHbIX roinoMmopduoit ¢ynkiuu. CreacrtBue o
6eckoHeuHol aupdepeHnnpyeMocTr roaoMophHON GyHKINH.

®opmyna Teiinopa.

OrneHkH MPOu3BOAHBIX ToloMopdHoi pyrkin. HepaBencrsa Komu.

Teopema JInyBus.

IlepBas Teopema €IMHCTBEHHOCTH.

Hynp ¢pyaxiun, kpataocts Hyins. [Ipencrasinenne rosoMoppHoi GyHKIIUU B OKPECTHOCTHU HYJIS.



29. N3ompoBaHHOCTH HYJeH TooMopdHON HYHKITHH.

30. Bropas Teopema enuHcTBeHHOCTH. ClIe/ICTBHE.

31. ITocnenoBarenbHOCTH TOoTOMOpdHBIX GyHKIUN. [IepBas Teopema Beliepmrpacca.

32. Tonosiorust B mpocTpaHcTBe TojoMopdHbIX pyHkiuii. Bropas teopema Betiepmrpacca. Teopema
MonTens (0e3 10Ka3aTenbCTBA).

33. Psipl ronomopdubix Gynkimii. [Tounennoe nuddepeHumpoBane 1 HHTETPUPOBAHNUE.

34. Crenennsie paasl. Teopema AGensi. Dopmyisl s K03)HUITUEHTOB.

35. CBOMCTBO Kpyra CXOuMOCTH cTeneHHOro psina. @opmyna Komm-Anamapa.

36. Paznoxxenue romomopduoii Gpynkiuu B psa Tetnopa.

37. Psan Jlopana. @opmyiasl 1151 K03hPHUITMESHTOB.

38. Paznoxxenue GpyHkiuii, romoMopdHBIX B KoJiblie, B psaja JlopaHa.

39. Oco0sbie Touku. Buasl 0COOBIX TOUYEK.

40. Beruet pynkun B Touke. Teopema Komu o BerueTax.

41. ®opmyna Jlopana.

42. BeruncneHue BeIYETA B MONFOCE. YacTHBIC CITydan.

43. T'onomopdHOCTH M 0COOEHHOCTH HA OECKOHEYHOCTH.

44, Paznoxxenue B psana JlopaHa B OKpECTHOCTH U30JIMPOBAHHON 0COO0M TOUKH.

45. Boryer pynkuuu Ha 6eckoHeuHOCTH. Teopema Koiiu o monHol cymMMe BBIUETOB.

0
46. [Ipocreiinye TUIIBI HECOOCTBEHHBIX UHTETpasIoB. MIHTErpasbl BUaa IR(x)dx .

- o0

o0

47. aTerpasl BUIA '[ f(x)e" dx . Jlemma JXKoprana.

— 0
48. Jlorapudmuueckas pynkuusa. Touka morapupMuiecKoro BeTBICHUS.
49. CreneHHass (QYHKUUS C TPOM3BOJBHBIM IIOKa3zaTeleM cTeneHu. Toduka anredpandyeckoro

BETBJICHUS.

50. Jlorapudmuueckas Iporu3BOHAS U €€ CBOWCTBA.
51. [Tone mepomopdHbIX pyHKUMH. [Ipupaiienue norapupma mepoMoppHOi PyHKINH.
52. TlpuHnHMI apryMeHTa.
53. Teopema Pyre.
54. OcHoBHas TeopeMa ajreOpsl.
55. Teopema ['ypBHILIa 0 HYISX MOCTEIOBATEIBHOCTH TOJIOMOP(HBIX (HYHKIIUH.
56. [IpuHIMI MakcCUMyMa MOAYJIS.
57. Jlemma IlIBapra.
58. llomostaenue k iemme LlBapria.

20.2 MNepe4veHb NPaKTUYECKUX 3aAaHUN

1. Haiitu o6pa3 o6mactu D nipu otobpakenunn dyukuunein W= f (Z) D= {Z : | z | >% , Rez > O} ;

w=2%,



10.

11.

12.

13.

14.

15.

Haiftu 06pa3 o6nactu D npu otobpakennn ¢pynkumeit W= f (z):

4

D= {z:|z|:2; E<argz<£}; w=2",
8 4

Moxet 11 pyHKIHS OBbITh MU HEepeHIPYEeMOii B TOUKE Zy U HE OBITh rOJIOMOP(HON B 3TOM
Touke? MosxeT i QyHKIus, roroMop¢Has B 0061acTu, ObITh CYMMOH JIBYX (DYHKIIMIA, HE
rojioMop(HBIX B 3TOM 0OacTu?

BhIACHUTD, KaKas 4acTh KOMIUIEKCHOM IIOCKOCTH PACTATMBAETCSA, a KaKas COKUMAETCA IIPH
oTobpaxenun W= €72,

BBISICHI/ITL, Kakas 4aCThb KOMIIJICKCHOM MIIOCKOCTH PacCTAruBacTCs, a Kakad C)KUMACTCA IMPU

orobpaxennn W=Inz.
Juis pyrkumn f(z) =sin Z ykasars Touku, B KOTOPBIX CymecTByeT nponssognast f'(z), u

HalTH 3Ty NPOU3BOAHYIO.

Beruucnuts th (In 3+ %Ij

Beruucnuts ctg (% —iln 2].

1
1
BeIuucIuTh MHTErpa I ——dt.
o 1+it
1 .
1+1t
BbIuncnuTh MHTETpa I —dt.
o 1-it

Beruucnurs nHTErpan J- Ze*dz, rue Y - OTPE30K MPSMOU OT TOUKH Z; = 1 710 Touku
Y

Beruucnurs uHTErpan I C0SZdz, rae Y — oTpe3ok mpAMOii OT TOUKH Z;=T 10 TOYKH

Y
T
22 =35 +1.
Beruucnuts uHaTErpan I ZZCOS zdz, roe Y — oTpe3ok NpsAMOii OT TOUKH )= I 10 ToukH
Y
z,=1.

Haiitu nynu ¢pyuxunn  f (Z) =1+4C€0SZ wu oOmpenenuTh UX KPATHOCTH.

Z8

Haiitu kpatHocTh Hynst Zo=0 misa pynkioun | (Z) = —.
Z—-SInz



16. ITycth CJS f (z2)dz =0. Cnenyer nu u3 storo, uro f (Z) — aHanuTU4ecKas (QYHKIHS BHYTPH
Y

3aMKHYTOH KpUBOH v ?

sinz
17. BeluncauTe UHTETpal Cj) _— dz
|Z+i|=1 (Z+|)
-~ s -\ _n
18. Haiiti pajiuyc CXOIMMOCTH CTENEHHOrO psita ). ( 1+i ) z
n=0

w n
Z
19. HaiiTu panguyc cCXOIUMOCTH CTETICHHOTO psijia Z ( — ] .
n=0

20. ®ynkuuto f (Z) = PA3IOKHUTH 110 CTETIEHAM Pa3sHOCTH Z—3.

3-2z2

Z2

21. dyHKIHIO f(Z) = m

Pa3JIOKUTD B pAA IO CTCIICHAM Z ¥ HaWTu 00/1acTh CXOAUMOCTH

MOJIYYCHHOT'O psaa.

22. MoeT 11 pa3iiokeHue HeKOTopoil pyHKIuK B psiit JlopaHa 1o cTeneHsM pa3HOCTH Z—Z

CO/IepIKATh:

a) KOHEYHOE YHCIIO CTIaraéMbIX C OTPHIIATEIbHBIMU CTETICHSIMH STON pa3HOCTH;
0) KOHEYHOE YMCJIO CJIaraeéMbIX C MOJIOKHUTEIbHBIMU CTENIEHSIMU 3TOM pa3HOCTH;
B) OECKOHEYHOE YHUCIIO CIaraeéMbIX ¢ OTPULIATEIbHBIMHU CTEIIEHSAMHU 3TOH pa3HOCTH;

F) OCCKOHEYHOE YHCIIO CaracMbIX C MOJIOKUTEIIBHBIMHU CTEIICHSIMHU STOMH paSHOCTI/I?

20.3. lNMepe4veHb 3agaHUN ANA KOHTPONbHbIX paboT

1. Haiitu o6pa3 o6mactu D nipu otobpakenunn dpyukmuuein W= f (Z) :

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

2. Haiitu 06pa3 o6nactu D nipu otobpakennn Gpynkimeir W= f (Z) D= {Z :0<Rez< % } ;

w=ctgz.



3. Bwruucnuth uHTErpaNI I (1+ - 27)d2 , Tae Y — IMHUSA, COCNMHAIOMAs TOUKH Z1 = Owu

Y
Z,=1+ 21,
a) OTPE30K MPSMOH ;
0) nyra mapabobl;

B) toMaHas Z1Z3Zp,rae  Zz=l.
[Toyemy nonyuaroTcst pasHble OTBETHI?

4. BbluuciauTh MHTErpa _[ Imzdz, rae V:
Y

a) orpesok npsmoii or Toukn Zy =0 1o Toukm Z,=1+2i;

0) nyra mapaGosl y= 2%2 0T TOUKH Z1 =0 10 ToukH Z2 =1+2i. [Touemy momyvarotcs

Pa3HbIC OTBETHI?

5. CymecTByeT 11 QyHKIHS, aHATUTHYECKas B TOuke Z = 0 W MpUHUMAOIIAs B TOYKAaX

1
zZ=+ (n =1 2, ) 3HAYCHUS:
2) 1 1 1 1 1 1
2 ) 2 ] 4 ) 4 ] 6 ) 6 ) ] 2k ) 2k ] )
p1234558 o
2 3 4 5 6 7 n+1
6. ®ynkuus Sin 71—, 'Mweer OECKOHEUHYIO TI0CIEN0BATENLHOCTh HyJIEH, CXOIAIIYIOC K TOUKe

1 , HO TEM HC MCHCC OTa CI)YHKI_II/I}I OTJIMYHA OT IocTosiHHOM. He MNPOTUBOPECUYUT JIK ITO

TeOpeMe €IMHCTBEHHOCTU?

20+ _ -
zsin zt
7. BbraucnuTh UHTErpa j > dz, t>0.
Ji—oo Z +1
i+
8. BbIumCINTh HHTETPAT _[ Lszzt dz, t>0.
it (Z+1)

20.4 TeMbl KypCcOBbIX paboT
HeT KypcoBbIx paboT

20.5 Tembl pechepaToB
He npegycmarpuBaeTtcs

20.6. MetoauueckuMe maTtepuanbi, onpefensiowme npoueaypbl OLEHUBAHUA 3HAHUW, YMEHUW,
HaBbIKOB U (MNN) oNbiTa AeATEeNIbHOCTU, XapaKTepuU3yoLWmMX 3Tanbl (POPMMPOBAHUSA KOMNETEHLUN



OueHka 3HaHWA, YMEHUA WU HaBbIKOB, XapaKTepusykllas aTanbl (POPMUPOBaHMSA KOMMNETEHLMI B
pamMKax Usy4yeHust ANCUMNITMHBLI OCYLLLECTBNAETCS B XO4€e TEKYLLEN U NPOMEXYTOUHOW aTTecTauun.

Tekywaa atrectaums nNpoBOAUTCS B COOTBETCTBUM C [lonoxeHnem O TeKkywen aTrectauuu
obyyatomxca no nporpamMMam  Bbicwero obpasoBaHWsi BOpPOHEXCKOro  rocygapCTBEHHOMO
yHMBepcuteTa. Tekywaa aTrectauus npoBoautca B popMe ycmHozo onpoca (uHOueudyasbHbil onpoc).
KpuTepun oueHnBaHUSA NpuBeaeHbI BbILLE.

lMpomexyToyHasa aTTectauusi NpoBOAUTCA B COOTBETCTBUM C [lorioeHMem O MNpOMEXYTOYHOM
aTTecTtaumm obyyarLmxca no nporpamMmmam BbicLlero obpasoBaHus.

KOHTpOmnbHO-n3MepuTeneHble MaTepuanbl  NPOMEXYTOYHOW aTTecTaummM BKNOYalwT B cebs
TeopeTMyeckme BOMPOCHbl, MO3BOMSAKOWME  OUEHUTb  YPOBEHb  MOMYYEHHbIX  3HaAHUW  W/vnn
npakTnyeckoe(ne) 3aganHune(s), nossongtoLiee(une) oueHnTb cTeneHb cOOPMUPOBAHHOCTU YMEHWUIA N(MNN)
HaBbIKOB, U(MNN) ONbIT OEATENBLHOCTU (yYKa3bleaeme pearibHyr CMPyKmypy).

Mpn oueHMBaHUM MCMNOMb3YITCA KayeCTBEHHbIE LIKanbl OUeHOK. Kputepun oueHMBaHWS npuBeneHbl
BbiLLE.



