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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.16 KoMnnekcHbIX aHanu3

1. Koa n HaumeHoBaHue HanpasneHusa: 02.03.01 MaTtemaTuka 1 KOMMNbIOTEPHbIE HAYKN
2. Mpodunb: MaTemaTnyeckne MeToabl U KOMMbIOTEPHbLIE TEXHOOMMU B €CTECTBO3HAHUN,
9KOHOMWKE 1 yNpaBrieHuun.

3. Ksanudmkaumsa BbinyckHuka: bakanasp.

4. dopma oby4yeHua: O4yHas

5. Kacbegpa, oTBevarwas 3a peanusaumio aucumnnuibl: Kadeapa teopun goyHKUMA N
reomeTpun

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

7. PexomeHgoBaHa: HayyHo-meTogndeckum CoBeTOM MatemaTmyeckoro dakynoreTa
npoTtokon Ne 0500-06 ot 25.05.2023 .

8. YuebHbIn roa: 2024/2025 CewmecTp: 4



9.llenu n 3apaum y4eO6HON ANCLUUNIIUHDI:

Llensmu oceoeHusi y4ebHoU OucuurniuHbl S6811sF0MCS.

- byHOamMeHTanbHas NoAroToBka CTyAeHTOB B 06nacTtn teopun OYHKLMI KOMMNIIEKCHOMO
NepeMeHHOro;

- OBfiafeHMe KnaccuMyeckuM MaTtemaTMyeckum annapatoMm Ans  ganbHewnwero
NUCNONMb30BaHMA B MPUMOXKEHUAX W ONS  U3YYEeHUA Takux AOUCLMNIIMH  KaK  ypaBHEHMUS
MaTtemaTnyeckon puankn, OyHKLUMOHaNbHbIN aHanua, cneumanbHble pasgens! anrebpanyeckon
Tononornn, O6GbIKHOBEHHbIE A dEpPEHUManbHble  ypaBHEHUS, Teopus BEpPOSTHOCTEWN,
BblYMCIIUTENBbHAA MaTemaTuka, NpuknagHole OMCUMNAKUHBIL (TMOPO- U aspoMexaHuka, Teopus
YyNpyrocTun, Teopns aBTOMaTUYECKOro perynmpoBaHms).

3adayu y4ebHoOU OuUCUUMNIUHBI:

- U3y4eHNe OCHOBHbIX MOHATUM, onpegeneHumn " Teopem Teopum
JYHKUMIA KOMMIEKCHOrOo NepeMeHHOoro;
- OBNnageHne HaBblkaMn  NPUMEHEHNA MeTo40B TOKM ana  peweHna

MaTemMaTn4ecCKkmnx m cbmamqecmx 3adad.

10. MecTo yyebHOM ancuunnuHbl B cTpykType OMNOI:

YyebHasa gucumnnnHa KomMmnnekcHbIn aHanma OoTHOCUTCS K obasaTtenbHon yYactn bnoka 1.
OucumnnuHa «KomnnekcHbln aHanuad» 6asvpyeTcsi Ha 3HaHUSAX, MOSMyYEHHbIX B pamKax
LWKONbHOro Kypca «MatemaTuka» unm cCOoTBETCTBYHOLLMX MaTeMaTUYECKNX ANCUNNIINH CpeaHero
npodeccuoHanbHoro o0bpas3oBaHUs, WCMONb3YHOLWMUX COOTBETCTBYHOLME KONMMYECTBEHHbIE
MeTObl, a TakKe KypCoB MatemMaTU4YecKoro aHanmsa u fiormku.

MpunobpeTeHHble B pe3ynbTaTe 0Oy4YyeHUs 3HaHUS, YMEHUS U HaBbIKK ABNAETCA
OCHOBaHMEM ANSA YCNELWHOro N3y4deHus Kak ganbHenwmnx 6a3oBbiX KypcoB — OYHKLMOHANbHOMO
aHanusa, guddepeHumnanbHbIX YpaBHEHNN, TEOPUM BEPOSTHOCTEN, TakK U cneumnanbHbIX KypCcoB,
a Tak ke MoryT ObITb NOME3Hbl B Hay4YHO-MUCCregoBaTeNbCKOM paboTe.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuUnNnuHe/Moaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NNaHUPYeMbIMU pe3ynbTaTaMM OCBOEHUsi 06pa3oBaTeNibHOMN
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHue Kog(bl) WNHankaTop(bl) MnaHnpyemsble
KOMNeTeHUnn pesynbTatbl 06y4YeHus
CnocobeH OriK-1.1. | Obnapaet 0a3oBbiMK | 3HaTh:
KOHCYNbTMPOBAaTb n 3HaHUAMN, - GasoBble MNOHATMA WU
ncnonb3oBaTb nony4eHHbIMU B obnactu | onpegenexHus,
dyHOaMeHTanbHble MaTemMaTU4eckux u (Mnu) | Nony4YeHHole B obnactu
3HaHNA B obnactu €CTEeCTBEHHbIX HayK mMaTemaTnyecknx u (1nwm)
MaTemMaTU4ecKoro €CTEeCTBEHHbIX HayK.
aHanmsa, KOMMEKCHOro
n dyHKkumoHanbHoro | OMNK-1.2. | YmeeT MCcnonb3oBaTtb | YMeTb:
aHanusa, anrebpebl, 0as3oBble 3HaHUA B | - ucnonb3oBaTb Oa3oBble
aHannTNU4eckom obnactu 3HaHuS B obnactu
OlK-1. | reomeTpun, MaTemMaTU4eckux u (Mnu) | MateMmatmyeckux u (Mnu)
AnddepeHumansHom €CTECTBEHHbIX HayK B | eCTECTBEHHbIX Hayk B
reoMeTpum 1 TOMoNornuy, npodeccnoHarnbHom npodeccnoHarnbHom
AanddepeHumnanbHbIX OEATENbHOCTN. OEeATeNnbHOCTH.
YypaBHEHUIA, [OUCKPETHON
MaTtemMaTuKu n | OMNK-1.3. | Mmeet HaBblikn BbibOpa | BnageTb HaBblKamMu
MaTeEMaTUYECKOWN JTOTUKM, MEeTOO0B peLleHus 3agad | Bbibopa MeToa0B
TEeopun  BEPOSATHOCTEWN, npodeccroHanbHom peleHuns 3agav
MaTemMaTn4eCKomn 0eAaTenbHOCTM Ha OCHOBE | NpodeccnoHanbHom
CTaTUCTMKN N CryYanHbIX TEOPETUYECKNX 3HAHWIA.




NMPOLECCOB, YMUCIEHHbIX NEesATeNnbHOCTU Ha OCHOBE
METOO0B, TEOPETUYECKON TEoOPEeTUYECKMNX 3HAHUN.
MeXaHUKM B
npogeccmnoHasnbHon
NEeATENbHOCTH
12. Oo6bem ANCUUNMNHBI B 3a4YeTHbIX eanHuuax/yac. —
6/ 216.

dopmMa NpoMeXyTOYHOM aTTecTaumMm - 3a4eT, IK3aMeH.

13. TpyAOeMKOCTb No Buaam y4e6Hon paboThbl

TpynoemkocTb
Bua y4ebHoil paboTl Bcero Mo cemecTpam
4 cemecTp

AyOouTOpPHbIE 3aHATUS 102 102

nekunun 34 34
B TOM Yucne: npakTnyeckme 68 68

nabopaTopHbie
CamocTogarensHas pabota 78 78

B TOM 4ncne: KypcoBas pabora (Npoekr)

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

NToro:

216 216

13.1. CopepxaHme AUCLMUNIIUHLI

Kpyra Ha cebsa 1 BepxHen nonynnockoCTN Ha KPyr;
3KCMOHEHTa 1 norapudgm, CTeneHb ¢ NPOM3BOSIbHBIM
nokasaTtesniem; NOHATNE O PUMAHOBOW NMOBEPXHOCTU Ha
npumepax norapumMmyeckon n obLen cTeneHHon

Ne Peanusauus
n/n HaumeHoBaHune pasaena
ONCUUNNUHBI
pasgena CopepxaHue pasgena UCLMNInHLI C NOMOLLbI0
ANCLUMMIHBI ———
Kypca, QYMK
1. Nekunn
1.1 KomnnekcHble yncna. | KomnnekcHele ymMcna, KoMnriekcHas niocKoCcTb; Moayrb
KomnnekcHas N apryMeHT KOMMMEKCHOro YMcrna, X CBOMCTBA;
NNOCKOCTb. YncroBble NOCNeoBaTENBHOCTU U UX Npeaensl, psaabl;
cTepeorpaguyeckas NnpoeKkumsd, ee CBOUCTBA; cepa
PumaHa, pacwmpeHHas KoMrnnekcHas nrnocKoCTb;
MHOXeCTBa Ha M0CKOCTU, 0611acTu U KpUBbIE.
1.2 DyYHKLMN @PYHKUMN KOMMNNEKCHOIO NEPEMEHHOIO; Nnpeaen QyHKLMK;
KOMMIEKCHOro HenpepbIBHOCTb, MOAYIb HENPEPLIBHOCTY;
nepemMeHHoro u AnddepeHunpyemMocTb No KOMMIEKCHOMY
oTobpaxeHus nepemeHHoMy, ycnosus Kowmn-Prumana; aHanutuyeckas
MHOXeCTB. YHKUMS; reoMeTpU4ecKuii CMbIC aprymeHTa 1 Mmoaynsg
NPOM3BOAHOW; NOHATME O KOHPOPMHOM OTOBPAKEHUN.
1.3 OnemMeHTapHble Llenas nuHenHas n ApoBHO-NnHENHasa OyHKLUK, NX
DYHKLMN. cBOWCTBa, 06LWMin BUA OPOBHO-NMHENHOIO OTOBpaXKeHWS




dyHKUMI; byHKUMA KYKOBCKOro; TPUrOHOMETPUYECKME U
rmnepbonuyeckme yHKUMN.

14 WHTerpan no WHTerpan no KOMNNekCHoMy nepemMeHHoOMy, ero
KOMIMMEKCHOMY NpocTenLIne CBONCTBA, CBA3b C KPUBOSTMHENHBLIMM
nepeMeHHOMy. WHTerpanamm 1-ro n 2-ro poga; cBegeHue K uHterpany

no AeNCTBUTENBHOMY NepeMeHHOMY; nepBoobpasHas
dyHKUMA, popmyna HetoToHa-JlenbHuua; nepexoa K
npeaeny noA 3HakoM UHTerparna; uHTerpanbHas
Teopema Kowww.

15 UHTerpan Kowwn. WHTerpanbHasa popmyna Kowwm; 6eckoHeyHas
AnddepeHUMpPyeEMOCTb aHaNNTUYECKUX PYHKLNNA,
opmynbl Kown anst nponsBogHblix; Teopema Mopepebl.

1.6 MocnepoBatensHocTK | MNocneagoBaTenbHOCTU U paabl aHANUTUYECKNX PYHKUUIA
n pagbl B obnactu: Teopema BeneplwTtpacca; cteneHHble psabl;
aHanuUTUYeCcKnx Teopema Abens, dopmyna Kowun-Agamapa; pasnoxeHue
OYHKUMNA. aHanuUTM4eckon yHKUNN B CTENEHHOW psaa,

€ANHCTBEHHOCTb pasnoXeHus; HepaBeHCTBO Kowim ang
KO3 (pnUMEHTOB CTENEHHOrO psaaa; AENCTBUS CO
CTENEeHHbIMY psagamu.

1.7 Teopema Hynu aHanntnyeckon oyHKLUMK, NOPSAOK HYNA; Teopema
€ANHCTBEHHOCTU U €[MHCTBEHHOCTU ANs aHaNUTUYEeCKNX OyHKUMIA; NPUHLMN
NPVHLMN MakcumyMma | Makcumyma moayns n nemma Llsapua.

Moaynsi.

1.8 Pap JlopaHa. Pan JlopaHa, obnacTtb ero cxoanmocTu; pasnoxeHune
aHanutnyeckon yHkumm B pag JlopaHa,
€[MHCTBEHHOCTb pasnoXeHus; HepaseHcTBa Kowwn ans
koadpmumeHToB; Teopema JinyBunns n Teopema o6
YyCTPaHMMOM 0CcODO0M TOYKE.

1.9 N3onnpoBaHHble Knaccudumkaums n3onmpoBaHHbIX 0COObIX TOYEK
ocobble TOYKM O[lHO3HAYHOro XxapakTepa o NOBEAEHUIO PYHKLMM 1
OAHO3Ha4YHOro pagy JlopaHa; nontoc, NopaaokK Nonkca; CyLweCcTBEHHO
xapakrepa. ocobas Touka, Teopema Coxoukoro-Beneplwitpacca,

noHaTue o Teopeme lNukapa; 6eckoHe4HO yaaneHHas
TOYKa Kak ocobas.
1.10 | BblueTbl, npuHUMN OnpegeneHune BblveTa, Teopembl Kown o BelveTax,
aprymeHTa. BblYNCINEHNS BbIYETOB; NPUMEHEHMNS BbIYETOB;
norapMMmnUYeCcK1i BblYET, MPUHLKUM apryMeHTa; Teopema
Pywe n Teopema N'ypsuua.
2. MpakTnyeckue 3aHATUA

2.1 KomnnekcHble yncna. | KomnnekcHble yncna, KOMniekcHas NiocKoCTb; Moayrb
KomnnekcHas N apryMeHT KOMMMEKCHOro YMcna, X CBOMCTBA;
MOCKOCTb. 4YMCOBbIE NOCeA0BaTENbHOCTU N X Npeaensl, paabl;

cTepeorpaguyeckas Nnpoekunsd, ee CBOUCTBA; cepa
PumaHa, pacwmpeHHasi KoMnnekcHasi NiocKoCTb;
MHOXECTBa Ha MOCKOCTU, 0611acTn U KpuBhLIE.

2.2 DyHKLMN @YHKUMN KOMMNNEKCHOIo NepemMeHHoro; npeaen yHKLMu;
KOMMSIEKCHOIO HenpepbIBHOCTb, MOAYIb HENPEPLIBHOCTY;
nepemMeHHoro u AnddepeHunpyemMocTb No KOMMIEKCHOMY
oTobpaxeHus nepemeHHoMy, ycrosust Kown-PrumaHa; aHanutnyeckas
MHOXECTB. PYHKLUNSA; reOMETPUYECKUIA CMbICI apryMeHTa u Moayns

NPOV3BOAHON; NOHATUE O KOHPOPMHOM OTOBPAXEHUM.

2.3 OnemMeHTapHble Llenas nuHenHas n ApobHO-NnHENHasa OyHKLUK, NX

dyHKLMM. cBoWcTBa, 06LMn BUA OpOBHO-NMHENHOIO OTOBPaXKEHMS

Kpyra Ha cebsa 1 BepxHen nonynnockoCTn Ha KPyr;
3KCMOHEHTa 1 norapudgm, CTeneHb ¢ NPOM3BOSIbHBIM
nokasartenem; NoOHATUE O PUMAHOBOW NOBEPXHOCTM Ha
npumepax norapudmMmyeckon n obLien cTeneHHom




dyHKUMI; byHKUMA KYKOBCKOro; TPUrOHOMETPUYECKME U
rmnepbonuyeckme yHKUMN.

2.4 WHTerpan no WHTerpan no KOMNNekCHoMy nepemMeHHoOMy, ero
KOMIMMEKCHOMY NpocTenLIne CBONCTBA, CBA3b C KPUBOSTMHENHBLIMM
nepeMeHHOMy. WHTerpanamm 1-ro n 2-ro poga; cBegeHue K uHterpany

no AeNCTBUTENBHOMY NepeMeHHOMY; nepBoobpasHas
dyHKUMA, popmyna HetoToHa-JlenbHuua; nepexoa K
npeaeny noA 3HakoM UHTerparna; uHTerpanbHas
Teopema Kowww.

2.5 UHTerpan Kowwn. WHTerpanbHasa popmyna Kowwm; 6eckoHeyHas
AnddepeHUMpPyeEMOCTb aHaNNTUYECKUX PYHKLNNA,
opmynbl Kown anst nponsBogHblix; Teopema Mopepebl.

2.6 MocnepoBatensHocTK | MNocneagoBaTenbHOCTU U paabl aHANUTUYECKNX PYHKUUIA
n pagbl B obnactu: Teopema BeneplwTtpacca; cteneHHble psabl;
aHanuUTUYeCcKnx Teopema Abens, dopmyna Kowun-Agamapa; pasnoxeHue
OYHKUMNA. aHanuUTM4eckon yHKUNN B CTENEHHOW psaa,

€ANHCTBEHHOCTb pa3noXeHus; HepaBeHCTBO Kowim ans
KO3 (pnUMEHTOB CTENEHHOIO psaaa; AENCTBUS CO
CTENEeHHbIMY psagamu.

2.7 Psan JNlopaHa. Psan JlopaHa, obnacTb ero CXoaAnMOCTU; pasroXeHne
aHanutnyeckon dyHkumm B pag JlopaHa,
€[MHCTBEHHOCTb pasnoXeHus; HepaseHcTBa Kowwn ans
KoadhduumeHToB; Teopema JlnyBmunnsa n teopema o6
YyCTpaHMMOM 0Ccob0M TOYKe.

2.8 M3onupoBaHHble Knaccudmkaums n3onmpoBaHHbIX 0CODbIX TOYEK
ocobble TOYKM O[HO3HAYHOro XapakTepa Mo NOBEAEHMIO PYHKLMM 1
OAHO3Ha4YyHOro pagy JlopaHa; nontoc, Nopsaok Nonkca; CyLwecTBEHHO
Xapakrepa. ocobas Touka, Teopema Coxoukoro-Beneptpacca,

noHaTue o Teopeme lNukapa; 6eckoHe4HO yaaneHHas
TOYKa Kak ocobasi.

2.9 BblyeTbl, npuHLUMN OnpegeneHune BblveTa, Teopembl Kown o BelveTax,

aprymeHTa. BbIYNCINEHNSI BbIMETOB; NPUMEHEHMNS BbIYETOB;
norapMMmnUYeCcK1i BblYET, MPUHLUM apryMeHTa; Teopema
Pywe n Teopema N'ypsuua.

2.10 | Teopema Hynu aHanntnyeckon pyHKUUKM, NOpSaLaoK HyNs;
€ANHCTBEHHOCTU U Teopema eAUHCTBEHHOCTU A4 aHanMTU4YecKmnx
NPUHUMN MakcUMyMa | (DyHKLWIW; NPUHLMIMN MaKkCMMyMa MOAYINA U nemmMa
Moayns. LWeapua.

2.11 | OtobpaxeHns MpyHUKMN OTKPLITOCTM M NpMHUMN obnacTu; Teopema o
nocpeacTsoM nokanbHOM obpaLleHUn; OOHOMNCTHbIE PYHKLNN,
aHanuUTU4eCcKnx KpUTepuin nokanbHOM 0QHONMMCTHOCTM N KpUTEPUN
OYHKUUA. KOHPOPMHOCTN B TOYKE, AOCTATOYHOE YCIOBME

OAHONUCTHOCTU (0BpaTHLIN NPUHLMUN COOTBETCTBUSA
rpaHuy); 4po6HO-NTIMHENHOCTb OOHONMMUCTHBIX
KOHPOPMHbIX OTOBpaXKeHWn Kpyrosblix obnacTten apyr Ha
apyra; Teopema PumaHa (6e3 gokasaTtenncrea) u
NMOHATUE O COOTBETCTBUM IrPaHuL, NPU KOHOOPMHOM
oToGpaXKeHuw.

2.12 | AHanuTtuyeckoe AHanuTudeckoe NpoJosPKeHne Mo Lernu 1 rno KpuBowm;
NpoOOOIDKEHME. nonHasa aHanuTudeckasa OyHKUNSA B CMbICe

BewnepwTpacca, ee pymaHoBa NOBEPXHOCTb 1 0COObIE
TOYKM; TEOPEMA O MOHOAPOMUU; aHANUTUYECKOE
NpoAomkeHne Yepes rpaHuuy obnactu, npuHUmUn
cummeTpun. Lenbie n mepoMopdHble yHKUUK: Lenble
YHKLMK, NX NOPSIAOK M TUM; Npou3BegeHne
BewnepwTpacca; mepomMopHble PyHKLMKN; PYyHKLMK,
MepoMOp@HbIE B pacLUMPEHHOM NNOCKOCTH.




2.13 | NapmMoHun4eckune

dyHKLMM.

["apMOHUYeckme OyHKLMM Ha NIIOCKOCTU, X CBSA3b C
aHanuTU4eckumm yHKUMsaMU; 6eckoHevHas
anddepeHLnpyeMoCcTb rapMOHNYECKNX PYHKLUNA,
aHanUTUYHOCTb KOMMIIEKCHO COMPSPKEHHOrO rpagueHTa;
Teopema 0 cpegHeM, TeopemMa e4UHCTBEHHOCTU U
MNPVHLMN MaKCUMyMa-MUHUMYMa; UHBApPUAHTHOCTb
rapMOHWUYHOCTU NPU rofIOMOPCOHON 3aMeHe
nepeMeHHbIX; TeopemMa JlnyBmnns n tTeopema XapHaka
06 ycTpaHmmon ocobon Touke; nHterpansl [lyaccoHa u
LWBapua; pasnoxeHne rapMOHUYECKUX (PYHKLNIA B psabl,
CBSA3b C TPUrOHOMETPUYECKUMN psiAaMu; 3agada
Avpuxne, npuMeHeHne KOH(OPMHbIX OTOBpaXKeHu ans
ee peLleHus; rmgpomMexaHn4eckoe NCToNKoBaHne
rapMOHNYECKMUX U aHaNUTUYeCKUX OYHKLNNA.

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHaTui (YacoB)
Ne HaunmeHoBaHue pasgena
Mpaktuyec | JNlaGopaTto [CamocTtosaTen
n/n ONCUUNNKUHbBI Jekuumn Bcero
Kkue pHble  |bHas paboTa
1 KomnnekcHble yicna. KomnnekcHas
6 8 - 6 20
NIOCKOCTb
2 PYHKUMM KOMMIIEKCHOro
nepemMeHHOro n otobpaxeHune 6 8 - 6 20
MHOXeCTB
3 OnemeHTapHble YHKUMM 4 6 - 6 16
4 WHTerpan no KomnnekcHoMy 2 4 } 6 12
nepemMeHHOMY.
5 WHTterpan Koww. 2 4 - 6 12
6 MocnepoBaTtensHOCTY U pAabI 4 6 ) 6 16
aHanMTU4eCKUX PYHKLMN.
7 Teopema eaAMHCTBEHHOCTM U 0 4 ) 6 10
NPVHUMMN MakcumyMa Mogynsi.
8 Pag JlopaHa. 2 6 - 6 14
9 M3onnpoBaHHbIE 0COBbIE TOUKU 2 6 _ 6 14
O[HO3HA4YHOro xapakrepa.
10 | BblYeTbl, NPUHLMMN aprymeHTa. 6 8 - 6 20
11 | OTtobpaxeHusa nocpeacTBom 0 4 ) 6 10
aHanMTU4eCKUX PYHKLMNA.
12 | AHannTnyeckoe NpoJoImHKeHme. 0 2 - 6 8
13 | MapMoHu4eckne yHKUUN. 0 2 - 6 8
14 | Ok3ameH 36
UToro 34 68 - 78 216

14. MeTogn4yeckune ykasaH1MAa Ans o6y4aroLWmxXca Nno OCBOEHUIO AUCLUMIIUHDI

B npouecce npenogaBaHus OUCUUNIIMHBI UCMOMb3YOTCS Takne Buabl y4ebHon paboThl,
Kak nekuuu, npakTMyeckme 3aHATUA, a TakkKe pasfuyHble BuAbl CaMOCTOATENbHOW paboThbl
obyvarowmxca. Ha nekumsx msnaratotca KnwyeBble M NpobremHble BONPOChbl AUCLMMINHGI.
[MpoBegeHWe NpakTUYeCKUX 3aHATUWA HanpaBfeHO Ha 3akpenrieHue TeopeTUYEeCKUX 3HaHWUMW,
yMEHME NPUMEHATb UX NPU PELLEHNN NpakTU4eckux 3agad. [na ycnewHoro n kadeCTBEHHOro
OCBOEHUS AUCUMNNMHBI HeobxoaMma nnaHomepHas, NOBCeAHEBHAA caMocTosaTeNnbHasa paboTa.

Mpn n3yyeHum kypca «KomnmnekcHbl aHanuad» oby4varowmmcsa crnefyet BHMMaTEeNbHO
CrnywaTtb M KOHCMEKTUPOBAaTb MaTepuarn, uanaraembll Ha ayauTopHbIX 3aHATusx. Obpawatb
BHMMaHMe Ha onpegeneHnd, ¢OpPMYrMPOBKM TeopeM, HaydHble BbIBOAblI WM MNpakTU4eckue



pekomeHgauun. [na MNOHMMaHWA WU KayeCTBEHHOro YCBOeHuUss y4vebHoro martepuana
pekomMeHayeTcd criegytoLwlas nocrneaoBaTesibHOCTb AeNCTBUN.

1. locne kaxgow nekuMnm pekoMeHayeTcs noapobHo pasobpaTb TeopeTU4ecKui
mMaTepuarn, BblydMTb BCe onpegeneHus u opmynuMpoBKM TeopeMm, pasobpaTb MNpUMepsl,
paccMOTpPEHHble Ha nekuuwn. MNepen cnegyowen nekunen obssaTenibHO NOBTOPUTbL MaTepuan
npegblayLen.

2. BaxxHoM cocTaBHOM YacCTblo OCBOEHUS ANCUMUNIINHBI ABISIOTCA NpakTU4ecKne 3aHAaTus,
KoTopble TpebylT MOMUMO 3HaHMM TEOPEeTUYECKOro maTepuana elwle U HaBbIKOB peLUeHus
NpakTUYecknx 3agady, 4YTto nomoraeTr rnybxe ycBouTb Yy4ebHbIi MaTtepuan, npuobpecTtu
NpakTUYeCKne HaBbIKN 1 HaBblKM TBOPYECKOW paboTbl Hag y4e6HON U Hay4YHOW NUTepaTypon.

Mpy NOAroTOBKE K NPAKTUYECKUM 3aHATUSM criedyeT NOBTOPUTb OCHOBHbIE MOHATUS MO
TemaMm, paccMoTpeTb Npumepsbl. Pellas 3agayu, npeaBapuUTesnibHO MOHATbL Kakon TeopeTUdeCcKun
MaTepuarn Hy>XHO UCMornb3oBaTb. HaMeTuTb NnaH peleHns, nonpobosaTb Ha ero OCHOBE peLlnTb
npakTnyeckne 3agayu.

Ha npaktnyeckoM 3aHATUKM KaXObl ero y4acTHWK OOSMKeH ObiTb roTOBbIM K OTBETaM Ha
BCe TeopeTnyeckme BOMpoOChl paccMaTpmBaeMon TemMbl. Ha nocnegHeM npakTu4eckoM 3aHATUU
NpOBOANTCA UTOroBasi KOHTPONbHas paboTa no pesynbTatam, KOTOPOW BbICTaBNSETCA 3adveT

(He3auver).

3. C uenblo yACHEHUSI TEOPETUYECKNX NOSTOXKEHUIN, pa3peLleHnst COPHbIX CUTYauUun
cnefyet 3afasaTbh npenofaBaTtento YTOYHSAKLWMe BOMPOCHI.

4, Pabota C OCHOBHOW W [OMOMHUTENILHOW NUTEpPATypon MO AUCUMMINHE B
onbnuoTeke UnNn B cucteme «ANEKTPOHHbBIN YHUBEPCUTETY.

5. PekomeHayeTca 03HAaKOMUTLCS C HacToswen Paboyen nporpaMmon ANCUMNINHBDI.

Mpn noarotoBke K NEKUMOHHbIM U MPaKTUYECKUM 3aHATUSM, OOy4aloWmMMCa BaXKHO
NMOMHUTb, YTO UX 3aJadva, OTBeYass Ha OCHOBHble BOMPOCHI NflaHa 3aHATUSA U OOMNONMHUTENbHbIE
BOMpPOCHI NpenogasaTtens, rnokasatb CBOM 3HAHWSA U KPYro3op, YMeHue formyecku nocTpouTb
OTBeT, BnageHve mMartemaTMyeckMMm annapatoM W MHble KOMMYHUKaTUBHbIE HaBblKW, YMEHWe
OTCTamBaTb CBOI NPOdECCUOHANbHYO NO3ULMNIO.

OcBoeHve aucuunnuMHbLl  nNpegnornaraeT He TOMNbKo o0bs3aTernbHOe noceleHue
ayOUTOPHbIX 3aHATUI (NEKUMA U MPaKTUYECKUX 3aHATUA) MU aKTUBHYKO paboTy Ha HUX, HO U
perynsapHyr0 CaMOCTOATENbHYH Y4YeOHyl0 [OeATenbHOCTb B TeYEeHUW ceMecTpa: U3yyeHue,
pekoMeHayeMOon nMTepaTypbl, CAMOCTOSATENbHOE OCBOEHUE MOHATUNHOIO annapara, NoaAroToBKy
K NPaKkTU4eCKUM 3aHATUSAM, BbINOSIHEHWE WHOMBUAYASbHbIX 3a4aHuK, NOArOTOBKY K 3a4eTy U
9K3aMeHy.

Bce BbiNonHAemble CTydeHTaMy CaMOCTOATENbHO 3afaHusa nognexar nocrneayoLen
npoBepke npenogasatenem. [ns ycnewHon camoCTOATENbHOW paboTbl HEOOXOOUM TECHbLIN
KOHTaKT C npenogasarteneM. PesynbtaThl TEKYLUMX aTTECTaUMA yYUTLIBAOTCS NpenogasarenemM
npv NpoBeLEeHNN NPOMEXYTOYHOW aTTecTaunm.

YcnewHoe ocBoeHWe Kypca npegnosiaraeT akTMBHOE, TBOPYECKOEe yyacTue CTydeHTa
nyTeM niaHOMepPHOW, NOBCEAHEBHOW paboThI.

15. MMepeyeHb OCHOBHOM W AONONHUTENLHOM JNUTEpPaTypbl, PECYPCOB WHTEpPHET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUNIIUHbI
a) ocHOBHas nuTeparypa:

Ne n/n | VIcTOYHWMK

1 JlaspeHmebeg M.A. MemoObi meopuu ¢hyHKUUL KOMIIEKCHO20 repemMeHHo20/
M.A.Jlaspenmbes, b.B.lllabam - M: Hayka, 2002. - 736 c.

2 CeewHukos A.I". Teopusi chyHKUUU KOMIMIIEKCHO20 NEPEMEHHO20 /
A.l".CeewHukos, A.H.TuxoHos - M.: Hayka, 2001. - 320 c.

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

Yueb. nocobue 0ns cmyd.sy3o6/
J1.U. Bonkosbickud, I.J1.JlyHu, .. ApamaHosud. - 4-e u30., nepepab. - M.: duamamnum,
2002. - 312 c.




4 lMpusanos N.U. BeedeHue 8 meopuro (hyHKUUL KOMITIIEKCHO20 rnepemeHHo20 //M130-80
«JlaHb»: O6C. — URL: https://e.lanbook.com/book/322#book_name

0) pononHUTenbHas nuTeparypa:

Ne n/n VCTOYHNMK

5 Mapkywesuy A.N. Kpamkutli Kypc meopuu aHanumu4deckux goyHKuut /
A.N. Mapkywesuy - M.: Hayka, 1978. - 388 c.

6
Eezpagpoe M.A. AHaniumudeckue ¢pyHKUuu/ M.A.Eezpacgpos. - M.: Hayka, 1965. - 424 c.

7 Cb6opHuk 3aday 1o meopuu aHanuUMuU4ecKkux ¢oyHkUuul /

M.A.Esepaghos, K.A.bexaHos, FO.B.Cudopos u dp.; [Nod ped. M.A.Esepachosa - M.:
Hayka, 1972. - 286 c.

8 HaHko l1.E. Bbicwasi MamemMamuka 8 yrpakHeHusix u 3ada4vax. /

l.E.[JaHko, A.l.[Nonos, T.A.KoxesHukosa.- M.: Bbicwasi wkona, 1997. - Y.2. - 416 c.

B) 6a3bl AAHHbIX, VIH(bOpMaLIVIOHHO-CnpaBO'-IHble N NONCKOBbLIE CUCTEeMbI.

Ne n/n | AICTOYHUK

9 lMpusanoe U.UN. BeedeHue 8 meoputo byHKUUU KOMIIEKCHO20 repemeHHo20 //M30-80
«Jlanb»: O6C. — URL: https://e.lanbook.com/book/322#book name

10 http://www.math.vsu.ru — ogbuyuasbHbil calim MmamemMmamu4eckoz2o gakynbmema BI'Y

11 http://www.math.msu.ru — ogpuyuaneHsil catim mexmama MY

12 e.lanbook.com

16. NMepe4vyeHb y4eOHO-MeTOaNYECKOrO ob6ecneyvyeHns AN CaMOCTOATENIbHOW paboTbl
Kypc noctpoeH Takum obpasom, 4ToObl NO3BONUTL CTyAEHTaM MakCUMarbHO NPOSBUTH

CNoCcoOBHOCTb K caMocToATeNnbHOM pabote. CTyAEHT MOXET AOMOMHUTL CIIMCOK MCNOSTb30BaHHON

nutepaTtypbl WHbIMA UCTOYHUKaMW, He npeacTaBfeHHbIMU B CMUCKE pPEeKOMEeHOO0BaHHOM

nutepaTypbl, MU B [JanbHEWWEM WCNOoNb30BaTb COOCTBEHHbIE MOArOTOBMEHHbIE Y4YeOBHbLIE

Martepuasnbl NPy HaNUCaHUN KypCoOBbIX N OUMNAOMHbIX paboT.

Ne n/n McTOYHMK

Bornikosbsickuti J1./. C6opHUK 3aday 1o meopuu hyHKUUU KOMIIIEKCHO20 MepeMeHHO20:

Yueb. nocobue dnss cmyd.ey3oe/

J1.U. Bonkossickud, I J1./lyHY, U.I. ApamaHosuu. - 4-e us0., nepepab. - M.:

®usmamnum, 2002. - 312 c.

17. OOpa3oBaTefibHble TEXHONOrMMU, WUCNOfib3yeMble NpU peanusauum Yy4ebHOWM
AUCLUUNSINHBbI, BKMOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4YeHue):

Mpn peanu3auun  AUCUMNIMHBLI  UCMNONB3YKOTCA  cnegywwme obpasoBaTterbHble
TEXHOSIOMMMK: JIOrMyeckoe MOCTPOEeHUE OUCUMUNIIMHBI, YCTAaHOBIIEHNE MEXNPEeAMETHbIX CBSA3EN,
ob03Ha4yeHne TeopeTU4ecKoro W MpPaKkTU4YECKOro KOMMOHEHTOB B YyyebHOM MaTtepuane,
BKINIOYEHNE 3NIEMEHTOB ANCTAHUMOHHbBIX 00pa3oBaTenbHbIX TEXHOMOMNA.

M3noxeHne y4ebHOro maTepuana OCHOBAHO Ha  NPUHUWNE  CUCTEMHOCTW,
NPeeMCTBEHHOCTM W MNOCNefoBaTENbHOCTU M HaMpaBfeHO Ha pasBUTUE UHTENNeKTyarnbHbIX
YMEHUN, NpoecCnoHanbHbIX  KOMMeTeHUUn, opmMMpoBaHMe  TBOPYECKOW  NIUYHOCTU
BbICOKOKBaNMMuUUmMpoBaHHOro creumanncTa, cnocobHoro kK camopassuTunio, camoobpasoBaHuio,
WHHOBAUMOHHOM [dedTenbHOCTU. BaxHenwas uenb npenogaBatensa — cucreMatusauus
bonbworo obbema TeopeTMyeckoro Martepuana u  obyveHuMe  CTydeHTa  YMEHUIo
OpPUEHTUPOBATLCHA B 3TOM MaTepuarne.

PekomeHayeTca Mcnonb3oBaHue, Kak TpaguuMOHHbIX (bOpM opraHM3aumm neKuMoHHOro
mMaTepuana, Tak U BHeApeHME TakuX WHTEPaKTUBHbIX TEXHOMOrMK, Kak npobrnemHas nekuus,
Korga 3HaHus BBOAATCH KakK «HEU3BECTHOE», KOTOPOe HEOBXOOUMO «OTKPbITbY.


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

AucumnnuHa MOXeET peanu3oBbiBaTbCA c NPUMEHeHnem ANCTaHUNOHHbIX
obpasoBaTenbHbIX TEXHONOMMIA, HanNpumep, Ha nnatgopMme «ANEKTPOHHbIN yHMBepcUTeT BINY»
(https://edu.vsu.ru/course/view.php?id=3460).

18. MaTepnanbHO-TeEXHUYECKOE obecneyvyeHme AUCLUNIINHDI:

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

Ana camocTtosTenbHon paboTbl 00y4YaloLWMXCS — KOMMbIOTEPHLINM KNacc, OCHALEHHbIN
OPrTEXHUKOWN, HeobXoAMMbIM MPOrpaMMHbIM  OBGecrneyYeHneM, SNEKTPOHHbIMU  Y4EeOHbIMM
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 (6ecnnaTtHoe u/unu ceoboaHoe
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, nuueH3us:
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 un/unu
ceobogHoe [10O, nuueHsma: https://inkscape.org/about/license/ ); MiKTeX (Free Software
Foundation (FSF), 6ecnnatHoe u/unn ceobogHoe MO, nuueHsnsa: https://miktex.org/copying );
TeXstudio (GNU General Public License (GPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsuns:
https://texstudio.org/ ); Maxima (GNU General Public License (GPL), 6ecnnatHoe w/unu
ceobogHoe MO, nuueHsuns: http://maxima.sourceforge.net/faq.html ); Denwer (6ecnnatHoe n/vnm
cesobogHoe [10, nuueHsus: http://www.denwer.ru/fag/other.ntml ); 1C: T[peanpuatne 8
(6ecnnatHoe n/vnn cBobogHoe Mno, nNUUEH3ns:
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, ©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/vnun ceobogHoe MO, nuueHsus:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL),
B6ecnnatHoe u/vnn ceobogHoe MO, nuueHsuns: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe wwunu cBobogHoe [10, nuueH3us:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe w/vnn csobogHoe [10,
nnueHsus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), B6ecnnaTtHoe n/vnu csBobogHoe no, NNUEH3NS:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnatHoe
nvnn ceobogHoe [0, nuueHsus: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL
(6ecnnaTtHoe w/vnun ceobogHoe 10, nuueHsus: https://www.postgresql.org/about/licence/ );
GeoGebra (becnnatHoe u/unu ceoboaHoe MO, nuueHsnsa: https://www.geogebra.org/license ); R
(6ecnnatHoe n/vnn ceobogHoe MO, nuueHaus: https://www.r-project.org/Licenses/ ); Wing-101
(6ecnnatHoe u/unu ceobogHoe MO, nuueHansa: https://wingware.com/license/wing101 ); Loginom
Community Edition (6ecnnatHoe n/nnu csoboaHoe Mo, NUUEeH3ns:
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe w/vnn ceoboaHoe MO, nuueHsus:
https://downloads.mysqgl.com/docs/licenses/)



https://edu.vsu.ru/course/view.php?id=3460

19. OueHo4HbIe cpeacTBa ANs NpoBeAeHNA TEKYLEeN U NPOMEXYTOYHOMN aTTecTalun:

coAepXxaHneM crieayrLmx pasaenos ANCUMNINHGIL

nOpﬂﬂ,OK OLEHKMN OCBOEHUA o6yqa+ou.|,|/|M|/|c;| yqe6Horo MaTtepunana onpeaendaeTcad

HanmeHoBaHue NuankaTtop(bl
I_ll\}gn pasgena AncuunimHbl Ki“&:?;?” noﬂcmmeﬁlgﬂ) OueHouHble cpeacTBa
(mogyns) KOMMeTeHUMN
KomnnekcHble uncna. .
KoMmneKkcHas: YK-1.2. OrikK-1.1., YCTHbIN onpoc.
1. MMOCKOCTD. OMK-1. OrikK-1.2., lNpakTnyeckoe 3agaHue.
OrllK-1.3.
PyHKuUMM YCTHBIN onpoc
KOMMIMEKCHOro YK-1.1., OrikK-1.1., I'IpaKTw-leCKoe'sa/:laHMe
2. | nepemMeHHoro un YK-1.2., Ol1K-1.2., )
oTOOpaxeHus OrK-1. OrllK-1.3.
MHOXECTB.
OrnemeHTapHble YK-1.1,, OriK-1.1., YCTHbIN onpoc.
3. | dyHKunuK. YK-1.2., OriK-1.2., lNpakTnyeckoe 3agaHue.
OrK-1. Orl1K-1.3.
WHTerpan no YK-1.1., OrikK-1.1., YCTHbIN onpoc.
4. | KOMMNJIEKCHOMY YK-1.2., Orik-1.2., lNpakTnyeckoe 3agaHue.
nepemMeHHOMy. Or1lK-1. OlK-1.3.
YK-1.1., OlK-1.1., YCTHbIN onpoc.
5. | NuTerpan Kowwmw. YK-1.2., OrllK-1.2, lNpakTnyeckoe 3agaHue.
OrK-1. Orl1K-1.3.
NocnegoBaTenbHOCTH
n psgbl YK-1.1., OrikK-1.1., YCTHbIN onpoc.
6. | aHanNUTUYECKNX YK-1.2., OriK-1.2., lNpakTnyeckoe 3agaHue.
yHKLMNA. OlK-1. OlK-1.3.
Teopema YK-1.1., OrlK-1.1, YCTHbIN onpoc.
7. CANHCTBEHHOCTN W YK-1.2., OlK-1.2, lNpakTnyeckoe 3agaHue.
NPUHLUMN Makcumyma ONK-1. OMK-1.3.
Moayns.
YCTHbIN onpoc.
8. Papn Nopaka. ziié 82&1% MpakTuyeckoe 3agaHve.
OrlK-1. OrK-1.3.
M3ogMPOBaHHHe YK-1.1., OriK-1.1, YCTHbIN onpoc.
9. 0CODBIE TOHKM YK-1.2., OrlK-1.2, lNpakTnyeckoe 3agaHue.
OAHO3HAHHOTO OrlK-1. OrlK-1.3.
Xapakrepa.
BblueTbl, npuHUMN YK-1.1,, OrlK-1.1, YCTHbIN onpoc.
10. | aprymeHTa. YK-1.2., OrlK-1.2, lNpakTnyeckoe 3agaHne
Or1K-1. Orl1K-1.3.
Orobpaxkenus YK-1.1., OrK-1.1, YCTHbIN onpoc.
NnocpeacTBOM
11. YK-1.2., OlK-1.2, MpakTnyeckoe 3agaHue.
aHannNT4ecknX ONK-1 OMK-1.3
YHKLMN. ) "~
YCTHbIN onpoc.
12 AHanuTnyeckoe ziié 82&1; MpakTuyeckoe 3agaHue.
POACTRHERIE. OMK-1. | OMK-13.
"apMoHu4eckme YK-1.1,, OrlK-1.1, YCTHbIN onpoc.
13. | dyHKUMW. YK-1.2., Orl1K-1.2, MpakTuyeckoe 3agaHue.
OrK-1. OrlK-1.3.




Ne HanmeHoBaHwue KomneTeH Mugukatop(bl)
n/_n pasgena guCUUnvHbI Lns(n) OOCTUXEHUA OueHouHble cpeacTea
(moayns) KoMneTeHummn
MeXyTouyHasi aTTectaums HTPONbHAasd T
[NpomexyToyHasa atTecTta KoHTponbHas paboTa
dopma KOHTPOIS — 3a4€eT, 3K3aMeH Bonpochbl k ak3ameHy

20 TunoBble OLEHOYHbIe cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpeaensiowme
npoueaypbl OueHUBaHUsA

20.1 TeKyLWMA KOHTPOSb yCNeBaeMoCcTu

OueHka 3HaHWW, YMEeHWW, HaBbIKOB, XapakTepuaywuwaa aTtanbl  POpPMUPOBAHUA
KOMMeTeHUMn B pamMKax U3y4eHUs ONCLMMINHBLI OCYLLIECTBIIAETCHA B XO4€e TeKyLLlero KOHTporns B
doopMe YCTHOro onpoca 1 NpoBEPKU BbINOMHEHNSA peLUeHNn NPakTUYeCKNX 3agaHni.

KoHTponb ycneBaemMocTu Mo AUCUMNINHE OCYLLECTBISIETCA C MOMOLLbIO CNeayoLwmx
OLIEHOYHbIX CPEeaCTB:

anMeprlﬁ nepe4vyeHb BONPOCOB K MPaKTU4YeCKUM 3aHATUAM

1. PacwmpeHHas KomnnekcHas nnockocTb. CTepeorpaduyeckas npoekums. Cooepa
Pumana.
2. JlnHenHasa pyHKUMS KOMMEKCHOro NepeMeHHoro.

3. OyHkuma f(z) = % OGpa3 OKPYXHOCTM |z — 2¢| = R Npn 0TOGPaXKeHUM 3TN dyHKLMEN.

4. [OpobHo-nnHenHasa dpyHKums. CTpyKkTypa oTobpakeHusi, 3agaBaemMoro ApobHO-NMHENHON
doyHKUMEN.

5.MokasaTenbHas QYHKUMA  KOMMMEKCHOro nepemMeHHoro. KomMnnekcHblin  norapudm.
OnpegeneHne n npocTenume CBOMCTBA.

6. TpuroHomeTpuyeckne QYHKLUUMM  KOMMMEKCHOrO nepemeHHoro. OnpegeneHvs  u
npocTenLme CBOUCTBA.

7. F'vnepbonuyeckne PyHKLMM KOMMMEKCHOro nepemeHHoro. OnpegenexHnsa u npocrenme
cBoOWCTBa.

8. OTobpaxeHne NIIOCKOCTU NOCPEOCTBOM PYHKLUMN €7 .

9. OuddepeHumpyeMoCcTb (PYyHKUMIA B CMbICie KOMMSEKCHOro aHanusa. [lpousBogHasa u
anddepeHumarn. f'eomeTpnyeckmin CMbIC MOAYNA N aprymeHTa Npon3BoaHON (OYHKLMN B
TOuKe.

10. Teopema Kowwm-PumaHa.

11.CneactBusa M3 Teopembl Kowwu-Pumana. apmoHudeckue ¢yHkunn.  ConpsikeHHble
rapmMoHu4eckmne OyHKLMK.

12.HTerpan oT KOMMMEKCHO3HAYHOW (PYHKUUM AENCTBUTENBbHOro nepemeHHoro. Moayrnb
WHTerpana un oueHka Moayns nHterpana.

13.0npegneneHne n npocTeNUME CBOWCTBA MWHTerpana oOT YHKUMM KOMIMMEKCHOro
nepeMeHHOro no KpnBoW.

14.0OueHka nHTerpana.

15. Annpokcnmauunsa nHTerpana nHterpasbHOM CyMMOMN.

16. Annpokcmaums nHTerpana no KpUBOW MHTErpanom rno rIoMaHoM.

17.Teopema Kowmwm-l'ypca.

18.Teopema Kowwm-lN'ypca gnst MHOrocesisHon obnacrtu.

19.HesaBucmMmocCTb MHTErpana oT Buga nyTm UHTErpUpPOBaHUS.

20.MepBoobpasHasn dpyHkunsa. Popmyna HetoToHa-NenbHumua.

21.BbiBoAa nHTErpanbHon popmynbl Kowwuu.

22.Jlemma o gudpdepeHUnpoBaHnn HTerpana no napameTpy.



23.WHTerpanbHble hopmynbl Kowmn ans nponsBogHbIX ronoMopgHon yHkuumn. Cneacreune
0 6eckoHe4vHon anddepeHLMpyeMoCT roIoMOPGHON OYHKLNN.

24.®opmyna Tennopa.

25.0ueHKM nNpon3BOAHbIX roriloMopdHon oyHKUMn. HepaBeHcTa Kowwuw.

26.Teopema Jinysunns.

27.MepBaga TeopemMa eaUHCTBEHHOCTH.

28.Hynb pyHKUMK, KpaTHOCTb HYNS. [peacrasneHne ronoMopgHoOn yHKLUMM B OKPECTHOCTU
Hyns.

29.M30NnMpoBaHHOCTb Hyren ronoMopdHON PYHKLNN.

30.BTopas Teopema eanHCTBEHHOCTU. CrneacTeume.

31.MocnepoBaTtenbHOCTU ronoMopdHbIX PyHKUMK. [NepBasa Teopema Beneplutpacca.

32.Tononorus B NpocTpaHcTBe rofiloMopHbIX yHKUMN. BTopaa Teopema Beneplutpacca.
Teopema MoHTens (6e3 gokasaTenbLcTea).

33.Pagbl ronoMopdHbIX pyHKUMI. [TouneHHoe anddepeHUnpoBaHne U MHTErpupoBaHne.

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

35.CBOMCTBO Kpyra cXxoanMoCTu cteneHHoro psaga. opmyna Kowun-Agamapa.

36.PasnoxeHne ronomopgHon yHKUMK B pag Tennopa.

37.Pag Ilopana. ®opmynbl 4ns KoadpuumneHTos.

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

39.0cob6ble ToYkN. Buabl 0CoObIX TOYEK.

40.Bbl4eT oyHKUMM B ToUke. Teopema Kown o BblyeTax.

41.Popmyna JlopaHa.

42.BbldncneHune BblveTa B nosntce. YacTHble criydau.

43.onomopdHOCTb 1 0COBEHHOCTU Ha BECKOHEYHOCTH.

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

45.BblveT oyHKUMM Ha GeckoHeyHoCTU. Teopema Kowm 0 NofIHOM CyMME BblYETOB.

o0
46.MpocTenumne Tunbl HECOBCTBEHHbIX MHTErpanos. VHTerpansl Buga _[R(x)dx.

— o0

[e 6}
47 .HTerpanbl Buga jf(x) e~ dx . Jlemma XoppaaHa.
— o0
48.Jlorapnpmmyeckas oyHKums. Toyka norapnpmMmyeckoro BETBNEHUA.
49.CTeneHHas (PyHKUMA C NPOM3BOSIbHLIM NoKasaTesieM crteneHn. Tovka anredpanyeckoro
BETBMEHMS.
50.JTorapucdmmyeckas nponsBogHas n ee CBOMUCTBA.
51.Mone mepomopdHbIX YHKUMNA. [NpupalleHne norapndma MepoMopdHON PyHKLNN.
52.MpuHUmMn aprymeHTa.
53.Teopema Pywue.
54.0cHoBHasa TeopeMa anreodpbl.
55.Teopema N'ypBuLa 0 HynsIx nocreaoBaTeNbHOCTU rONOMOPGHbLIX PYHKLUNA.
56.IMNpuHumMnN makcumyma mMoayns.
57.Jlemma LWBapua.
58.[lononHeHne k nemme LBapua.

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

2

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

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 NPOU3BOLHYIO.

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

pasnoXuTb B psg MO CTeneHsM Z U Haltu 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 crnaraembiX C NOSNIOXKUTENbHBIMU CTENEHSIMU 3TON PA3HOCTMU;
B) 6€CKOHEeYHOEe YMCIO criaraemMblX C OTpuLaTeNbHbIMU CTENEHAMM 3TOW PasHOCTK;
r) 6eckoHeYHOe YNCO craraemMbliX C NONOXUTENbHLIMU CTENEHSAMW 3TOM Pa3HOCTU?

OnuncaHune TexHosormm npoBeaeHus

Tekywmnn KOHTpOnb npeactaBnsieT cobon npoBEpKYy YCBOEHMS yyebGHOro matepuana
TeopeTNYEeCcKOro 1 NPakTU4eCcKoro Xxapakrepa, peryrsipHoO OCyLLEeCTBSAEMYIO Ha 3aHATUSIX.

TekylWwnn KOHTPOSib MNpefHasHayeH Ans NPOBEPKM Xoda W KayvectBa (POPMUPOBAHUSA
KOMMNeTeHUMA, CTUMYnMpoBaHuA y4vebHon paboTbl oby4valowmxcsa W COBEPLUEHCTBOBAHUS
MEeTOOUKM OCBOEHUA HOBbIX 3HaHuW. OH obecnednBaeTcs npoBedeHWEM OMpPoOCOB MO
TeopeTU4eckoMy Matepuarny, BbliNOSIHEHWEM NPaKTUYECKUX 3a4aHUN.

Mpn Tekywem KOHTpore YpOBEeHb OCBOEHUA Yy4ebHOM OUCUMNAMHBI W CTENeHb
CPOPMUPOBAHHOCTM KOMMETEHLMM ONpedendalTCa OLeHKaMM «3a4TeHO» U «He3ayTeHO».
CucrtemaTMyHOCTb, 06 BEKTMBHOCTb, apryMeHTUPOBAHHOCTb — rfaBHble NPUHLUMMBI, HAa KOTOPbIX
OCHOBaHbI KOHTPOSIb 1 OLIEHKa 3HaHUIN 0By4YatoLLMXCS.

TpeboBaHus K BbINOMTHEHWIO 3a4aHUI (LUKanbl U KpUTEPUN OLIEHNBAHWUS)
Mpn npoBeageHUN TEKYLLIErO KOHTPONSA yCrneBaeMOCTH UCMONb3YTCA crieaytoLimne
nokasartenu:
1) 3HaHWe OCHOBHbIX NOHATUIN U OnpeaeneHun;

2) yMeHue ucnonb3oBaTb CTaHAaPTHblE METOAb! ANS pelleHNst TUMOBLIX 3a4ay;
3) onTMManbHOCTb X04a PeLUeHUs;
4) noruka NsroxeHus, pacCyXaeHWii;

5) NpaBWbHOCTL BLINOSIHEHUSA PaCYeTOoB;
6) caMOCTOATENBHOCTL BbIBOAOB.

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

3a4TeHO: BbLINOMHEHNE MPAKTUYECKMX 3a0aHNA U OTBETbI B XO4E ONpoca COOTBETCTBYIOT
nepeyncneHHbiM nokasartenam, obydarolminca gaet OTBETbl Ha OOMNOSMHUTENbHbIE BOMPOCHI,
MOXeT OblTb HE COBCEM MOSHble. [JEMOHCTPUMPYET yMEHWe pelaTtb 3afaudn, BO3MOXHO C
HEKOTOPbIMM OLINBKaMW.

HesauteHo: B xofe onpoca OTBeTbl 00yyaroLerocs He COOTBETCTBYHT HU OOHOMY U3
nepeyncneHHbix nokasatenen. OOGy4alOLWNNCA AEMOHCTPUPYET pparMeHTapHble 3HaHUSA |
YMEHUSA NN NX OTCYTCTBUE.

20.2 NMpomexyToyHana aTrecTauus

MpomexyToyHaa aTTecTauma npoBoauUTCA B cooTBeTcTBMM C  [lonoxeHnem o
NPOMEXYTOYHOM aTTecTauum obyyarwmxcs no nporpamMmmMmam BbiCcliero obpasoBaHuS.
MpepHasHayeHa ana onpefeneHns ypoBHS OCBOEHUSI BCero obbema yvyebHon AncumMninHbl n
nposBoanTcAa B popme 3a4eTa 1 dK3aMeHa.

lMpomexyToyHasa aTTecTaumst N0 AUCUUNIIMHE OCYLLECTBAAETCS C NMOMOLLbIO CReaytoLmnx
OLIEHOYHbIX CPeaCTB:

NMpumepHoe coaepxaHue 3agaHUN UTOrTOBOW KOHTPOJTLHOW paboThl



A w0 dE

a1

Haiitn obpas obnactu D npu oTobpaxeHun dpyHkumen w= f (z):

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

HanTtun obpas obnactu D npu otobpaxkeHun pyHkumen w= f (z) D= {z: O<Rez< % };

w=ctgz.

Bbluncnutb nHTerpan j (1+ I — 27)dz , e Y— nnHus, coeamHsiowan Toukn Z; =0 u
Y
Z,=1 +21,
a) OTpPe30K NPAMOMN;
6) ayra napa6onbi;
B) IomMaHaa Z1Z23Z, ,rae Z3=1.

Moyemy nonyyatTcst pasHble OTBETbI?
BbluMcnnTb MHTErpan j Imzdz, roe 7v:
Y

a) OTpesok npaAmoit oT Toukn ;=0 pno Toukn Z,=1+2i;

0) pnyra napabonbl y= 2%2 OT TOYKM 2= 0 pgo Touku Z, =1+2i. Moyemy

nony4yarTcs pasHble OTBETbI?
CywecTByeT N OYHKLMS, aHanuTu4eckasi B Touke Z =0 M NpMHUMatOLLLAs B TOYKax

Z= % (n=12,...) sHaverus:

T S S S
22 4 4 6 6 2k 2k
6) El 21 El ﬂl E’ El 1L’ ?
2 3 4 5 6 7 n+1

. 1 y
. ®OyHKkumsa SIn 1_7 nmeeT BeCKOHEYHYI NocrneaoBaTenbHOCTb HYMen, CXOOsLLYCS K

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

2i +0 _ -
zsin zt
BbluMCnNTL MHTErpan [ ——dz, t>0.
2icw Z°F1
i+oo
z cos zt
8. BblumcnuTb nHTerpan j —dz, t>0.
il (z+1)

lMepeyeHb BONPOCOB K 3K3aMEHY

PaclumpeHHasa komnnekcHas nnockocTb. Ctepeorpaduyeckasa npoekuus. Cpepa PrmaHa.
JInHenHasa PyHKLUMA KOMMNEKCHOIO NepemMeHHoro.

PyHkuma f(z) = % O6pa3s oKpy>XHOCTU |z - zo| = R npu oTOBpaeHUn aTon PyHKUMEN.

[OpobHo-nnHenHasa dyHkumnsa. CTpyKTypa oToOpaxeHus, 3agaBaeMoro  ApoOHO-NNHENHON
dyHKUMEN.

. [lokasaTenbHas yHKUUA KOMMIEKCHOro nepemMeHHoro. KoMnmeKkcHbI  norapudm.

OnpegeneHne n npocTenume CBOMCTBA.



6. TpuroHomeTpuyeckue YHKUMM  KOMMMEKCHOro nepemeHHoro. OnpegeneHns u
npocTenLmMe CBOUCTBA.

7. N'mnepbonnyeckne yHKUMM KOMMNIEKCHOrO nepemeHHoro. OnpegeneHnsa n npocrenume
cBOWCTBa.

8. OtobpaxeHne NNoCcKOCTN NOCPEACTBOM PYHKLUUN €7 .

9. OuddepeHumpyeMocTb PYHKUMA B CMbICIIE KOMMIIEKCHOro aHanusa. [lpousBogHas wm
anddpepeHuman. FeomeTpmyecknin CMbIC MOOYNA U apryMmeHTa npons3BogHON (OYHKLMU B
TOuKe.

10. Teopema Kowwm-PumaHa.

11.Cnencteua un3 Teopembl Kowwn-PumaHa. [apmoHudeckne dyHKumMn.  ConpspkeHHble
rapMoHu4eckne PyHKLMK.

12.VIHTerpan OT KOMMMEKCHO3HA4YHOW (PYHKUMM OEeUCTBUTENBHOrO nepemeHHoro. Moaynb
WHTerpana un oueHka Moayns nHrerpana.

13.0npepgenexHne wn npocTenne CBOMUCTBA WHTerpana oT QYHKUMM  KOMMEKCHOro
nepemMeHHOro no KpMBOW.

14.0ueHkKa 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.HesaBucmMmocTb MHTErpana oT Buga nyTm UHTErpupoBaHus.

20.TepBoobpasHaga pyHkuusa. Popmyna HetoToHa-JlenbHuua.

21.BbiBoAa nHTErpanbHon popmynbl Kowwm.

22.Jlemma o guddepeHUMpoBaHUN MHTerpana no napameTpy.

23.NHTerpanbHble dopmyrnbl Kowmn ans npomsBoaHbIX ronioMopdHon dyHkumm. Cneacreme o
©ecKkoHeuvHoM anddepeHUMPyEMOCTM ronIoMOPEHON PYHKLUUMK.

24. ®opmyna Tewnnopa.

25. OueHKkn Npon3BoaHbIX ronoMopdHon dyHKumMm. HepaseHcTBa Ko,

26. Teopema Jlnysunns.

27.lNepBas TeopemMa eaUHCTBEHHOCTW.

28.Hynb yHKUMK, KpaTHOCTb HyN4. MNpeacraBneHne ronoMopgHON PyHKLMM B OKPECTHOCTH
Hyn4.

29.N30nMpOBaHHOCTb HyNen roTloMOpdHON OYHKLNN.

30.BTopas Teopema egmHcTBEHHOCTU. Creacrame.

31.MocnegoBatenbHOCTM ronomMopdHbIX hyHKUMIA. NepBas Teopema Bereplutpacca.

32.Tononorna B npocTpaHcTBe ronomMopdHbIX yHKUMK. BTopass Teopema Beuneplutpacca.
Teopema MoHTens (6e3 gokasaTenbcTea).

33.Psagbl ronomMopdHbIX hyHKUMIA. [ToyneHHoe anddepeHUMpoBaHNE U UHTENPUPOBaAHKE.

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

35. CBOMCTBO Kpyra cxogMmocTu cteneHHoro psiga. ®opmyna Kown-Agamapa.

36. PasnoxeHune roniomopgHon dyHKLMK B psa Tewnnopa.

37.Pag INlopaHa. ®opmyrbl 4ng KOIPPULMEHTOB.

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

39.0cobble Toukn. Buabl 0cobbIX TOYEK.

40.BblyeT pyHKUMM B TOUKe. Teopema Kowwim o BblyeTax.

41.dopmyna JlopaHa.

42.BbluncrneHune BblyeTa B nontoce. HactHble cnyyau.

43.onoMopdHOCTbL U 0COBEHHOCTM HA BECKOHEYHOCTN.

44.PasnoxeHue B psag JlopaHa B OKPECTHOCTU M30SIMPOBAHHOM OCOOOM TOYKM.

45.BblyeT (hyHKUMM Ha 6eckoHeyHoCcTU. Teopema Kol O nosiHoM CyMMe BbIHETOB.

o0
46.MpocTenwme Tmnbl HeCOBCTBEHHLIX MHTErpanoB. MIHTerpanel BMaa J.R(x)dx.

- 00



o0
47.NHTerpanbl Buaga If(x)eixdx . lemma XXopaaHa.
— 0
48.Jlorapudpmnyeckasa pyHKuus. Toudka norapudmMmyecKkoro BETBIEHUS.
49.CTeneHHass yHKUMA C NPOM3BOSbHBIM Nokasatenem creneHu. Toyka anrebpavyeckoro
BETBNEHUS.
50.Jlorapudpmmnyeckas nponsBogHas U ee CBOMCTBA.
51.Tlone mepomopdHbIX PYHKUUIA. [pupaLLeHre norapudma MepoMopdHON YHKLNN.
52.MpuHumn aprymeHTa.
53. Teopema Pyuue.
54.OcHoBHasi Teopema anrebpsbl.
55.Teopema NypBuMUa 0 HynsX nocnegoBaTeNbHOCTU FOSTOMOPMHBIX OYHKLINA.
56.MpuHunn makcMmyma moayns.
57.Jlemma LWBapua.
58.JononHeHne k nemme LBapua.

OnucaHne TexHomnormm npoeeaeHus

lMpomexyTodHass aTTecTauusi NO AMCUMNAWHE npecrnedyeT Uenb OoueHuTb paboTty
obyvalolmMxcss 3a Kypc, MOMyYeHHble oOyvalwuMmncs 3HaHUsl, YMEHUss U YPOBEHb
NPUOOpPETEHHbIX  KOMMETEHUMA, WX MPOYHOCTb, pasBUTUE TBOPYECKOTO  MbILLNEHUS,
npuobpeTeHne HaBbIKOB CaMOCTOSITENIbHOW paboTbl, YMEHWEe CUMHTEe3MpoBaTb MOMYyYeHHble
3HaHUSA N NPUMEHATL UX NPU PELLEHNN NPAKTUYECKNX 3adau.

3avet

MpoBoauTcs Ha nocrnegHeM NPaKkTUYECKOM 3aHATMKW. MToroBas oLieHKa BbiCTaBMAETCs Mo
pesynbTaTam BbIMNOSIHEHUS MTOFOBOWM KOHTPOSbHOM paboThbl.

TpeboBaHuWs K BbINONMHEHUIO 3a4aHUI (LUKanbl N KPUTEPUN OLLEHNBAHNS)

Mpn npoBedeHUM NPOMEXYTOYHOM aTTecTaumMm B ¢opMe 3adeTa WUCMNONb3ylTcA
crnegywuime nokasaTtenu:

1) ymeHne NnpuMeHsATb CTaHAapTHbIE METOAbI AN PELUEeHNs TUMOBbIX 3a4ay;

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

LLikana oueHnBaHUA:

3ayTeHo: BbINOMHEHME 3a4aHUA KOHTPOMbHON paboTbl COOTBETCTBYHOT NEpPeYNCIIEHHbIM
nokasatenam. bonee NonoBmHbI 3a4aHU KOHTPOMBHOM PaboTbl BbIMOMHEHBI BEPHO.

He3ayTeHo: MmeHee NonoBMHbI 3a4aHN KOHTPOSbHOM PaboTbl peLLeHbl BEPHO.

OK3ameH npoBoauTca B dopme cobecepoBaHus ¢ npenogasatenem. Obyvarowmiica
nosiydyaeT ABa TeOpeTUYECKNX BOMPOCa Ha 3HaHWE NOHATUW U onpegeneHnin, popmMynnMpoBOK U
AokasaTernbCTB YyTBEPXAEHUA U 3afadvy U3 rnepeyHs npakTuyeckux 3agaHun. Mo pesynbtatam
OTBeTa BbICTaBMSETCA OLEHKa No NATUBannNbLHON WKane.

Bpemsa noarotoBku K OTBETY HE JOMKHO NpeBbiaTh OAHOr0 acTpOHOMUYEecKoro Yaca. [Npu
HeobxoOuMOCTM, B Xxo4e OTBeTa npenofaBaTtefb MOXET 3ajaBaTb YTOYHAWME W
AOMNOJSTHUTENbHbIE BOMPOCHI.

Mpn npoBegeHUM MPOMEXYTOYHOW aTTecTauum B opme 3K3aMeHa WCMOoNb3yTcs
cnegywouine nokKasaTenu:
1)3HaHne y4ebHOro matepuana n BnageHue noOHATUMHBIM annapaTtoM KOMMSIEKCHOrO aHanuaa;
2) norvka usnoxeHus;

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

5) yMeHne nnnioctpnpoBaTb OTBET NpUMepamu;

6) yMeHne NpuMeHsTb POpPMYyIbl, pelaTtb 3a4ayu.



CooTHoLweHMe nokasaTenen, KputepueB 1 WKasrbl OueHNBaHUA pe3yrbTaTtoB O6yquVIFI.

YpoBeHb
Kputepuun oueHnBaHus cchopmumpoBan- | Lkana oueHok
HOCTHU
KOMNEeTEeHUUN
Ob6yvarowminca B NOMHOW Mepe Briageetr MOHATUWHBLIM | [1OBbILLEHHbIN OTnunyHo
annapatomM AaHHon o6nacTn KOMMMEKCHOro aHanm3a, KOPPeKTHO YPOBEHb
dopmynupyeT 1 [oKasblBaeT  yTBEpPXAeHwus,  crnocobeH
WNNIOCTPUPOBaTbL OTBET npumepamn, daktamu, AaHHbIMU
Hay4HbIX UCCrefoBaHWIA, NPUMEHATL TEOPEeTUYECKNE 3HaHNS AN
peLeHNs npakTU4eckMx 3agady B 06MacTM  KOMMIEKCHOro
aHanusa
OteeT obOyvaiowerocs He COOTBETCTBYET OgHOMY (OByM) M3 basoBbil XopoLuo
nepeyncrieHHblX nokasaTtenen, Ho CTyAeHT AaeT npaBuiibHble YPOBEHb
OTBETbI HA AOMOMHUTESNbHbIE BOMPOCHI.
OTBeT obyyatroLerocsi He COOTBETCTBYET JH0ObIM ABYM (TPEM) 13 MoporoBkbin YanoBneTBopu-
nepeyncrieHHblX nokasaTtenen, obyyawoLlmicss gaeT HenosHble YPOBEHb TenbHO
OTBETbl Ha [JOMNOMHWUTENbHbIE BOMPOCHL. [leMOHCTpupyeT
YaCTUYHble 3HaAHWSA, UM MMeeT He MOonHoe npeacTaBneHun
MOHATUA KOMMNIIEKCHOrO aHanu3a, AOMycKaeT CyLeCTBEHHbIe
owmnbKkM B peLleHnn 3agad
OtBeT oOy4aroulerocd He COOTBETCTBYET MOObIM YETLIPEM U - Heynoenert-
Gonee wu3 nepeuyncneHHblx nokasaTtenen. OB6yuvatowmncs BOPUTESLHO
AEMOHCTPUPYET  OTPbIBOYHbIE,  ()parMeHTapHble  3HaHus,
AonyckaeT rpybble oWwnbKK, He YMeeT peluaTtb 3agaudu.

20.3 ®doHA OUeHOYHbIX cpeacTB CcPOPMUPOBAHHOCTU
pekoMeHAyeMbIA ANA NpoBeAeHUA ANarHoCTUYecKMx padoT

KOMNeTeHUUN CTYyAEHTOB,

1) TecToBble 3agaHus
- 3a4aHunsa 3aKpbITOro TUna - CpeaHNin YpoBEHb CITOXHOCTH

Testl

3
KopHsimu ypaBHeHust X~ +36X Han nonem koMnnekcHbIX Ynucen ABAsiOTCS ...

1) —6i; c) il 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

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

Test4



Ecnu doyHkumsa w(z) =u(x, y) +v(x, y) ronomopcHa B 0651acT KOMNIIEKCHOM NIIOCKOCTU. Toraa eé
npoun3sogHasi BblYMcnseTcsa no popmyrne

1) w’(z):Z—zH%; 2) w’(z)=%—i%;

Kakune dyHKUMM audpdepeHumnpyembl B CMbICe KOMIMIEKCHOIO aHanm3a Ha BCen KOMMNeKCHOM
NIOCKOCTU

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

- 3agaHuga OTKPbITOro Tmna (KOpoTKUA OTBET)

CDyHKLl,I/IFI ABrdeTcA FOJ'IOMOp(bHOVI B TOYKe Toraa u TONbKO Toraa, Korga B 3TOW Touke
BbIMOJIHEHbI YCI1I0BUA ... .

HanuvwwuTte nponyweHHoe 4Yncno —-
2711 Z— a

HanuwwuTte nponyLweHHoe Yncno —m

r(z- a)

09)

bl4eT B N0OON ToUke ronoMopdHON PYHKLUN PaBEH ... (HanULNTE YMCHO).

Ans pyHKUMIA KOMMNEKCHOro NepeMeHHOro MoryT CyLLeCTBOBaTb TPW BUAA 0COObIX TOYEK:
ycTpaHumas ocobasi Touka, ... U CylecTBeHHO ocobas Touka. HanuwuTe nponyllieHHoe CrogBo.

Beprle OoTBeThbl BblaeneHbl 4UBeTOM.

TpeboBaHMs K BbINOMHEHUIO 3a4aHUK, LWIKAlbl U KPUTEPUM OLLEEHUBAHUSA
1) TecToBblEe 3agaHuA.



- 3aaHnsa 3aKpbITOro TMNa — cpegHuin YpoBEeHb CIOXHOCTU (BbIOOP OAHOro BapuaHTa OTBETA,

BEpPHO/HEBEPHO):

1 6ann — ykasaH BEPHbIN OTBET;
0 6annoB — yka3aH HEBEPHbLIN OTBET.

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

2 6anna — ykasaHbl BCe€ BEPHbIE OTBETbI;

3a KaObl BEPHbIN OTBET cTaBuTCca 1 Gann, Npy 3TOM 3a KaXabl HEBEPHbIA OTBET
BbluntTaetca 1 6ann;

0 6annoB — He BbIBPAHO HM OOHOrO BEPHOrO OTBETA.

- 3afaHna 3aKpbITOro TMna (Ha COOTBETCTBME):

2 6banna — BCe COOTBETCTBMSA ONpeaernieHbl BEPHO;

3a Kaxgoe BepHOe COrnocTaBrieHMe CTaBUTCA KonuyectBo 6Gannos, pasHoe
MakcuMmanbHoMy (2 Ganna), AeneHHOMY Ha KONMYecTBO npefnaraemMblX B BOMpoOce
COMOCTaBIIeHUN;

0 6annoB — HM OHO conocTaBneHne He BbIBPaHO BEPHO.

- 3agaHuUga OTKPbLITOro Tuna (KOPOTKUN OTBET):

2 6anna — ykasaH BepHbIN OTBET;
0 6annoB — ykasaH HEBEPHbIN OTBET.



