MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 02.03.02 @ynnameHTalbHas HHPOPMATHKA H HH(POPMAIIHOHHBIE
TeXHOJOT MU

HaumenoBanue o0pa3zoBare/ibHOMH nporpamMmbl . UH(OpManmOHHbIE TEXHOJIOTHU M CUCTEMbI HCKYCCTBEHHOI0
HHTEJIEKTA

YpoBeHnb 00pa3oBaHus: Bbiciiee 00pa3oBaHne - 0aKaJaBpHaT

®opma o0yuenusi: Ounas

OueHoYHbIe MATEPHUAJIBI
0 JUCHHUILINHE
KoMmiiekcHbIN aHAIN3

MockBa
2023



OINEHOYHBIE MATEPHAJIBI PA

3PABOTAJI:

MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»

i Ceefenua o Bragensue L3N M3KA M.q).
E; 3 : Bnageney Yepenosa M.®.
Pa3pa6OTLH/IK * Mal ¢ WaeHTuduraTop 926787 /e-CherepovaMF-dbb9bfl I‘IepeHOBa
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

PyKOBOI[HTeHB w f CseneHva o snagensuye L3N M3K
o0OpazoBaresbHON g Cr— Jeprenos AM.
pOorpaMMel * MOl ¢ Naermbmwarop  RE5948261-ChernetsovAM-0080e0d A.M. YepHenon

o1 MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
3aBeHyIOHIHH o f CeeneHua o Bnagensue L3N M3U H P
BBIIIyCKaloIcn Brageneu BapLuaBcKkum M1.P, o .
Kadeapoi * Mall Naentudneaop _R9a563C96-VarshavskyPR-efb4bbd BapiaBckuit




OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH mpuMeHsTh (pyHIaMeHTaIbHbIC 3HAHUS, TTOJIYYCHHBIC B 00JIaCTH
MaTeMaTHYECKUX U (UJIM) €CTECTBEHHBIX HaYK, U UCIOJIb30BATh X B MPO(ECCHOHAIBHOM
JESITeIbHOCTH
NJI-1 leMmoHCTpHpYET 3HAaHHE TEPMUHOJIOTUH, OCHOBHBIX PE3yJIbTaTOB M METOJI0B Oa30BbIX
JTUCIUILIMH B 00J1aCTH MaTEMaTHYECKUX HAYK
N/I-2 Ucnionb3yeT 0a30BbIe 3HAHHS U METO/IbI MATEMAaTUYECKUX HAYK JUIS PEIICHUS
MPUKIAIHBIX 3a7a4

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanusanuu: ITncemenHas pabora
1. JleficTBust HaJ KOMIUIEKCHBIMU YnciaMu U Gyakiusmu (KoHTponbHas padora)
2. UnaTterpupoBanue QyHKIMA KOMIUIEKCHOU niepeMenHoi (KorTponbHas pabora)
3. Psanp1 B kKOMIUIeKCHOM oOnactu u mpuiiokenus. Onepanuonnoe ucuncienue (Konrponsnas
pabora)
4. OyHKIUYU KOMILIEKCHOM nepemeHHol. Kondopmubie otobpaxenus (KontpoasHas pabora)

®Popma peanuszanuu: [Iposepka 3ananus
1. Kommnnexcusiit ananus (Pacuetno-rpaduueckas padbora)

BPC nucuuminHbl

4 cemecTtp
Beca KOHTpOIbHBIX MeponpusaTHil, %
Nunexc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Paznen qucuumimHebl KM-
Cpok KM: 4 8 12 15 15
DyHKIMU KOMIUIEKCHOW IIEPEMEHHON
DyHKIMN KOMIUIEKCHOW IEPEMEHHON + + +

WuTerpupoBanue GyHKINI KOMITIEKCHOM
IIEPEMEHHOMN

WuTerpupoBanue GyHKINI KOMITIEKCHOM
IIEPEMEHHOMN

Psp1 B koMIiekcHOM obact. BerueTsr

Psinp1 B koMmiekcHOM obacty. BerueTsr + +




OnepalmoHHOE UCYUCTIEHUE

OnepauHOHHoe HUCYHUCIICHUEC

Bec KM:

20

30

20

29

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE
OIlK-1 N-lonk-1 JemoHcTpupyer | 3HaTh: OyHKIIUN KOMIUIEKCHOM niepeMeHHoi. KondopmHbIe 0TOOpakeHus
3HaHUE TEPMHMHOJIOTHH, | OIIPENEIICHUs] U CBOMCTBA (KonTposbhas paboTta)
OCHOBHBIX Ppe3yJbTaTOB U | GYHKIUN KOMITJICKCHON WurerpupoBanue pyHKIuil komiiekcHol nepemenHon (KoHTposbHas
METO/IOB 0a30BbIX | IEPEMEHHOM U 0TOOpaXeHUH | paboTa)
JUCLMIUIMH B 00JacTH | METOAblI HHTETPUPOBAHUS
MaTEMaTHUYECKUX HAYK (GyHKUIMN KOMITJIEKCHON
MePEMEHHOM
YMersb:
BBIYUCIISTH UHTETPAJIbl OT
(GYHKIMN KOMITJIEKCHON
MIEPEMEHHOMN
OIIK-1 N-2ormk-1 Hcnonp3yer | 3HaTh: JlelicTBUS HaJl KOMIUIEKCHBIMU uuciaamMu U pyHKuusmu (KoHnTponbHast

0a30BbLIE 3HAHUSA U METOJBI
MaTeMaTUYECKUX HayK s
peHIeHI/ISI HpI/IKHa)IHBIX
3a1a4

paznoxkeHus: GyHKIHMI
KOMIUJIEKCHOM IEPEMEHHON B
CTETIEHHBIE PSIABI U X
TIPUIIOKEHHUS

VYMmeTs:

Pa3noKUTh QYHKITHIO
KOMILIEKCHOM ITIEpEMEHHOM B
CTEIIEHHOM psia U
HCMOJIb30BATh PSI/IbI B
MIPUIIOKEHUSX

MPOU3BOIUTH NEUCTBUS C
(GYHKIIUSMU KOMILIEKCHON
MePEMEHHON U

pabora)

@OyHKIUN KOMIUIEKCHOM nepemeHHol. KoHpopMmHbIe 0ToOpakeHus
(KontposnbHas pabota)

KomnnekcHslit ananu3 (PacuetHo-rpaduueckas pabora)

Psnibl B KOMITIIEKCHOM 0051aCTH U NTpHiiokeHUs. OnepalioHHOE UCUHCIICHHE
(KonTposbHas paboTta)




AQHaJIM3UPOBATh UX CBOMCTBA
HaXOJUTh U300paskeHUs O
Jlaracy, BoccTaHaBIMBaTh
(G yHKIIMU-OpPUTUHABI,
HCIIOJIb30BaTh
npeodpaszoBanue Jlamnnaca B
MIPUIIOKEHUSX




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. [leilicTBUS HA/l KOMILIEKCHBIMHU YMCJIAMHU U QyHKUMSAMU

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 20

IIpouenypa npoBeaeHusi KOHTPOJbLHOro Meponpusitusi: KourponbHas paboTa mpoBOAUTCS 1O
BapuaHnTaM. Pabota conepxur 4 3ananus Ha 20 MUHYT

Kpartkoe conep:xanue 3aganus:
KonTponbhas paboTa opreHTHpOBaHa Ha IPOBEPKY YMEHHM MPOU3BOIUTH ACUCTBUS HA

KOMIIJIEKCHBIMHU YU CJIaMU U (1)yHKIII/I$IMI/I.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTb: NpOU3BOAUTH JEHUCTBUS C 1.Haiit MOJlysb M apryMEHT KOMIUIEKCHOI'O YHCiIa
byHKIUIMU KOMILUIEKCHOM z=1+i

MEPEMEHHON W aHAIM3UPOBATH UX 2.3anmcath KOMIICKCHOE YHCIo z=1+1 B

CBOMCTBa TPUTOHOMETPHUUECKOHN U IKCIIOHEHIIHATBLHOU popme

3.Berauciuts (1 + iv3)*°

4 Haiiti Bce 3HAYEHUS KOPHS V=i

5.M300pa3uth MHOKECTBO Ha KOMILJIEKCHOM TIJIOCKOCTH
{|z| < 2,Rez + Imz = 0}

6.HaifTu neiicTBUTENBHYIO 1 MHUMYIO YacTh

byakmmu w = (z — 1)z

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu vinoIHeHus 3Hanus: BeIloaHeHsl Bee 3aaanus. [IpuBeaeHbl
JOCTATOYHBIC TTOSICHEHHUSI 110 X0y PEIICHUS U HE00X0IUMBbIE (hOPMYITBI

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakxmepucmuku 6bInoJIHeHUs 3HaHus: BpIIOIHEHO HE MeHee 75% 3a1aHuil.
[TpuBeneHbl HEOOXOAUMBIE MOSICHEHUS U POpPMYIIBI IO X0y pemieHus. HeT rpyObix ommook B
PELIECHUAX WIN OSICHEHUSX.

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6bInoJHe s 3HaHus: BBIMOIHEHO NpaBUILHO He MeHee S0% 3amannit
WJIH JIONYIICHBI CYIIECTBEHHBIC U TPYObIC OIINOKU

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus sHanus: He BBIIOIHEHBI YCIOBUS I OIICHKH 3

KM-2. ®ynkunun kominiekcHoii nepeMenHoii. Kongopmubie oTodpaxkenus

®opmbl peaausanun: [lucpmennas padbora
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec konTposbHoro meponpusitusi B BPC: 30




IIpouenypa npoBeaeHnss KOHTPOJILHOro MeponpusaTus: KoHTponpHas paboTa MpOBOIUTCS IO
BapuanTtaM. PaGoTa conepxur 4 3amanus Ha 45 MUHYT

Kpartkoe cogep:xanue 3ajaHus:
KonrtposnbHas paboTa OpMeHTUpOBaHA Ha IPOBEPKY 3HAHUS ONPEENICHUIH U CBOMCTB (DyHKIIMI
KOMILJICKCHOW TIEPEMEHHOM U OTOOpaXeHUI M YMEHUN POU3BOIUTD ACUCTBUS C (QYHKIMSIMU
KOMIUIEKCHOW IIEPEMEHHOM U aHAIM3UPOBATh UX CBOMCTBA

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OINpEAENeHUs U CBOMCTBA 1.IIpuBectu onpeneneHre aHATUTHYECKON (DYHKIIUA
byHKIMMA KOMIUIEKCHOM KOMIUJIEKCHOM IIEPEMEHHOM
NIEPEMEHHOI U 0TOOpaKEeHU 2.IlpuBectu onpeneneHus MeMEHTapHBIX (DYHKITHIA

KOMIUJIEKCHOM TIEPEMEHHOM
3.ChopmynupoBaTh CBOMCTBA IPOOHO-THHEHHOTO

OTOOPaKCHHS
YMeTh: Npou3BOAUTH JEHCTBUS C 1.Pemuth ypaBaenue chz=i
byHKIUIMU KOMILJICKCHOM 2.SBasiercs mu GpyHKIHs w=Rez aHaIIUTUYECKOM XOTs OBl
MEPEMEHHON W aHAIM3UPOBATH UX B OJIHOM TOYKE
CBOIiCTBa 3.HaiiTu aHaMMTUYECKYIO B OKPECTHOCTH 33JaHHOMN

Touku z = I pyHkuuto f(z) = u(x,y? +v(x,y? no
W3BECTHOW NEHCTBHUTENBHON YacTh u(x,y) =x —y +
2x w3Havenuro f (i) = 2i — 1

4.Haiiti KO3 PUIUEHT pacTsHKEHHSI U YTOJl IIOBOPOTA
IpU OTOOpaKEHHU W = Z

5.Haiitn o0muii BUI IMHEHHOTO OTOOpaKeHNs,
MEPEBOSIIETO BEPXHIOKO MOIYIJIOCKOCTh HA HUKHIOIO
MOJTYTUIOCKOCTh

6.Haiitu 1poOHO-uHEIHYI0 QYHKIHIO , 0TOOpAXKAIOIIYIO
obnacte D = {Imz > 1} Ha obnacte G = {|z| < 2}rak,
gro w(i) = 2,w2i() =0

7.Haiitu o6pa3 obnactu 1 < |z| < 2 npu
otoOpaxenun w = 2iz + 1. .

8.Haiit 06pa3 kpyra |z < 1| npu apoOHO-THHEHHOM
0TOOpaXeHUH, EPEBOIAIIEM

TOUKH 1, i, 00 cooTBeTCTBEHHO B TOUKH 0, 0, 1

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 8 npoyenmax: 95
Onucanue xapaxmepucmuxu binoIHeHus 3Hanus: BeIoaHeHsl Bee 3aaanus. [IpuBeaeHbl
JOCTATOYHBIC TTOSICHEHHSI IT0 X0y PEIICHUS U He0OX0IUMBbIe (hOPMYITBI

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakxmepucmuku 6bInOJIHeHUs 3HaHus: BpINOTHEHO HE MeHee 75% 3a1aHuil.
[TpuBeneHbl HEOOXOAUMBIE MOSICHEHUS M POPMYJIBI IO X0y pemieHus. HeT rpyObix ommbok B
PELICHUSIX WU TTOSICHEHUSX.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6bInoJHe s 3HaHus: BeIMOIHEHO paBUIIbHO He MeHee S0% 3amannit
WM JIONYIICHBI CYIIECTBEHHBIC U TPYObIC OIINOKU

Oyenka: 2




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. He BbInOIHEHEI yCI0BUA OJI1 OCHKN 3

KM-3. UntrerpupoBanue GyHKIUH KOMILIEKCHOM NepeMeHHOH

®opmbl peaauzanun: [TuceMennas padota

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJbLHOro Meponpusitusi: KourponbHas paboTa mpoBOAUTCS IO
BapuanTaM. Pabota conepskur 3 3amanus Ha 30 MUHYT

Kpartkoe cogep:xanue 3ajaHus:
KontponbHas paboTa OpHeHTUpOBaHA Ha IPOBEPKY 3HAHUS METOJI0OB MHTETPUPOBAHNUS
(GYHKINH KOMITJIEKCHOM MepeMEHHON 1 YMEHUS BBIYUCIATh HHTETPAJIbl OT (PYHKIUH
KOMIUIEKCHOM MepeMEHHOM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOABl MHTETPUPOBAHUS 1.ITpuBectu popmyny cBefeHUs: UHTErpaa oT GyHKIUU
byHKIUI KOMILJIEKCHOU KOMIUIEKCHOM ITIEPEMEHHOM K KPUBOJNHEHHBIM
IIEPEMEHHOM HHTErpanam

2.IlpuBectu uHTErpasbHyto Gopmyny Komm
3.IIpuBecT 0000IIEHHYIO HHTETPAIbHYIO (GOPMYITY

Komm
VMeTh: BBIYHCIIATH MHTErPabl OT 1.BBIYMCIINTD HHTETPAIT fL zImz?dznokpuBoiL =
(GyHKIUI KOMILIEKCHOM {lz] = 2,Rez > 0}
TepEMEHHOH 2.BbIYKCIUTL MHTETPA fL (cosz/z3)dznokpuBoilL =
{lz| =1}

3.Boraucints unrerpan [, (1/vz)dznokpusoil =
{|z| = 1, Rez = 0};Be10path BeTBb HYHKIINH vz, mst
xoropoii V1 = —1

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu 6bInoIHeHUs 3HaHus: BeIonHeHs! Bee 3a1anus. [IpuBeneHs
JOCTaTOYHbIE OSCHEHUS IO X0y PeIIeHUsI 1 He00X0AUMBbIe (hOPMYJIbI

Ouyenka: 4
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6bINOIHeHUsA 3HaHUsA: BrionHeHo He MeHee 75% 3a1aHuil.
[TpuBeneHs! HeOOXOAMMBIE MOSICHEHUS U (OpMYIIBI IO Xoay pemeHus. Het rpyObix ommbok B
PEIIEHHSIX WU TTOSICHEHUSX.

Oyenxa: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6bln0JIHeHUs 3HaHuA: BpIIIOIIHEHO IpaBUIbHO He MeHee 50% 3a1anuii
WJIH JIOMYIIEHBI CYIIECTBEHHbIE U IPyOble OLINOKU

Oyenka: 2
Onucanue xapaxmepucmuxu ebinoaneHus snanus: He BBITOJHEHBI YCIIOBUS IS OTICHKH 3

KM-4. KoMmmiekcHbIA aHAJIN3

®opmbl peaausanun: [Iposepka 3aganus




Tun KOHTPOIbHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 1

IIpouenypa mpoBeaeHHsi KOHTPOJIbHOr0 MeponpusTHsi: PacueTHoe 3ajaHue BBINOIHSIETCS B
dopme nomamHero 3anaHus. CTyAeHTy HEOOXOIUMO pEUIMTh 3aJaud pacuyeTHOro 3aJaHus
COIVIACHO MHAWBUIYaJIbHOMY BapHaHTY

Kparkoe conepxanue 3a1aHus:
PacueTHOe 3a1aHEe OPUEHTUPOBAHO HA IIPOBEPKY YMEHUU IIPOU3BOAUTH JICUCTBUS C

GYHKIMSME KOMIUIEKCHOM MepeMeHHON U aHAJTM3UPOBAaTh UX CBOWCTBA.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: NpOU3BOAUTH JEUCTBUS C 1.Haiit neiicTBUTENbHYIO 1 MHUMYIO YacTb (DYHKIIHH
byHKIHSIMHU KOMILUJIEKCHOM KOMIUJIEKCHOM IIEPEMEHHOM

IIEPEMEHHON U aHAIM3UPOBATh HX 2.WccnenoBath QyHKIUIO KOMILJICKCHOM TEpeMEHHON Ha
CBOICTBa AHAJINTUYHOCTh

3.BoccTaHOBHTH aHATTUTHYECKYIO (DYHKIIHIO T10
W3BECTHOM JEHCTBUTEIBHON MM MHUMOMN YacTH
4.Haiit 06pa3 obiactu 1pu JpOOHO-ITHHEHHOM
OTOOpaKCHUH

5.BBIUUCTUTS HHTETPAI OT (PYHKIIUN KOMIUIEKCHOM
MePEMEHHOM

6.Haiitu ocobbie TOUKU PYHKIIMH KOMILIEKCHOM
IIEPEMEHHON M ONpPEeAeNUTh UX XapaKTep

YMeTb:  pa3nokuTh  (YHKIUIO 1.®OyHKIUIO KOMIUIEKCHON IEPEMEHHOM pa3ioKuTh B
KOMIUIEKCHOM  TIEpEeMEHHOM B psin Tenmopa

CTEIIEHHOM psAJ M UCIOJIb30BaTh 2.DyHKIMIO0 KOMIUIEKCHON IEPEMEHHOM pa3ioKUTh B
psAbl B IPUIIOKEHUSX psn Jlopana

OnucaHue MKaJbI OLleHUBAHUS

Oyenka: 5
Huorcnuil nopoe evinonnenus: 3aoanus 6 npoyenmax: 100
Onucanue xapaxmepucmuku 6vinoaneHus snanua: OueHKa "0TIIMYHO" BBICTABISAETCS, €CIH 3a/laHNE
BBITIOJTHEHO BOBPEMSI U B ITOJIHOM 00beMe

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: OneHKa "HeyI0BICTBOPUTEIIBHO" BRICTABIISICTCS,
€CIIM HE BBITIOJIHEHBI YCIOBHUS JUIS OIIEHKHU 5

KM-5. Paabl B KOMILIEKCHOH 00,1aCTH ¥ NPWIOKeHUs1. OnepanuoHHOe HCYHCIeHUe

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOro MeponpustTus: KourponsHas paborta

Bec koHTpObHOrO Meponpustusi B BPC: 29

IIpouenypa npoBeaeHusi KOHTPOJbLHOro MeponpusaTusi: KoHnTponbHas padoTa mpoBOIUTCS MO
BapuaHTaMm. Pabota conepxut 4 3aianus Ha 45 MUHYT

Kparkoe conepxanue 3a1aHus:
KonrtponbHas paboTa OpMeHTUpOBaHA Ha MIPOBEPKY 3HAHUS Pa3I0KEHUH 27I€MEHTapHBIX
(GYHKIMI KOMIJIEKCHOM NepeMEeHHON B CTENEHHbIE PAbl, KJIaCCU(PHUKALIUIO U30JIUPOBAHHbBIX
0COOBIX TOYEK U UX MPUIIOKEHUHN /17151 BBIYUCIICHUS! HHTETPAIOB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:
| 3HaTth:  pasnoxeHHs  (DYHKIMIA | 1.TIpuBeCTH Pa3IokKeH s SIeMEHTAPHBIX (GYHKIHH B psa |

10




KOMIUIEKCHOM  TEPEMEHHOM B
CTCIICHHBIC pPAAbI u ux
MPUIOKEHUS

Telinopa

2.IIpusectu popmyny Komm-Anamapa

3.IlpuBectu popmyiy U BEIYUCICHUS] HHTETPAJIOB C
MOMOIIIBIO BBIUETOB

4 ITpuBectn GopMyiTy JUIsl BEIYMCICHUS HECOOCTBEHHBIX
MHTETPAJIOB C IIOMOMIBIO BEIYETOB

5.ChopMynnpoBaTh ONpeesIeHUs THIIOB OCOOBIX TOYEK
1 MX CBSI3b C pa3iokeHusiMu B psint Jlopana

VYMern: HaxoAUuTb I/1306pa)KeHI/I${ 1o

1.Paznoxuts pynkumio sin(2z + 1)B psan Teitnopa

Jlannacy, BOCCTaHABJINBATh 2.Pa3noxuth QyHKIHIO s psan Jlopana B Kouble (z) >
(G YHKIMH-OPUTHHAIIBI, 1 7tz

UCTIOJIb30BaTh npeobpa3oBaHue

Jlannaca B IPUIIOKEHUSIX

YMeTh:  pasnokuTh  (QYHKIUIO 1.Haiitu 061acTh CXOIUMOCTH

KOMIUICKCHOW  TMEpEeMEHHOH B pra Y0 n0,,n0,, (22_1)

CTCIICHHOM paa U HUCIOJb30BATb
pAAbl B ITPHIIOKCHUAX

o Z—T
2.Haiiti ocoObie Touku GyHKIUU % U OIIPEAETIUTh UX
mz

Xapakrtep
2 /cin3
3.BorunicnuTh MHTETpa fL (z%/sin®z)dz no

KpHBO#i |z| = 2

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax: 95
OnucaHnue xapaxmepucmuxu 6blnoineHus 3Hanus: BelnonHeHsl Bee 3aganus. [puBeaeHsl
JOCTaTOYHBIC IOSCHEHHSI IO X0y PEIICHHUsI K He0OXOAUMbIe (hOPMYJIBI

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakxmepucmuku 6bInoJIHeHUs 3HaHus: BpINOTHEHO He MeHee 75% 3a1aHuil.
[TpuBeneHbl HEOOXOAUMBIE MOSICHEHUS U POpMYIIBI IO X0y pemieHus. HeT rpyObix ommOok B

PCHICHUAX UJIHN ITOSACHCHUAX.

Oyenka: 3

Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu binoaneHus sHanus: BpimoaHeHo npaBuiibHO He MeHee 50% 3aganuii
WIN JONYIIEHbI CYIIECTBEHHBIE U TPYObIe OIINOKU

Oyenka: 2

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. He BbImoOIHEHEBI yCI0BUA OJII OICHKH 3

11




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. MaTerpan oT pyHKINK KOMIUIEKCHOW TIEPEMEHHOU U €ro CBS3b ¢ KPUBOJMHECHHBIMH
UHTErpAJIaMU.

2. Teopema Komu o Bbyerax.

3. Haiitu o6pa3 obmnactu 1 < |z| < 2 npu orobpakennn w = 2iz + 1. .

IIpouenypa npoBenenust

DK3aMeH MPOBOAMTCS B MHCbMEHHO-yCcTHOW (opme. Ha moarotroBky orBeTra cTyaeHTy maercs 60
MuHYT. Kpome oTBeTa Ha BOIpPOCH OWieTa CTYAEHT JOJDKEH OTBETUTHh Ha JIOTIOJHHUTEIBHBIC
BOTIPOCHI.

L Ilepeuenv KomnemeHyuil/uHOUKAMOPO8 u KOHMPOAbHBIX 60RPOCOE NPOGEPKU PE3YTbH AN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenunst/Muankarop: UJI-1lonk-1 JleMoHCTpHUpyeT 3HaHUE TEPMUHOJIOTUH, OCHOBHBIX
pe3yabTaTOB U METOJI0B 0A30BBIX NUCIMIUIMH B 00JIACTU MAaTEMAaTUUYECKUX HAYK

Bonpocel, 3a1anns
1.ITpenen u HEMPEPHIBHOCTH (PYHKIIUU KOMIUIEKCHOM MEepeMEHHOM.
2.IIpousBosaHas GyHKLUUU KOMIUIEKCHOM nepeMeHHoM. ['eomeTpruueckuii cMbICI MOAYIISA U
apryMeHTa Mpou3BOAHOMN
3. uddepennnpyemocTs GyHKIIMHM KOMIUIEKCHON niepeMeHHoi. Heo6xoanmoe 1 toctaTogHoe
ycioBue nuddepeHIupyeMocTi. AHATUTUIHOCTD (DYHKIIMH KOMIUJIEKCHON TIEPEeMEHHOM
4.9nemeHTapHble QYHKIIMH KOMIUIEKCHOW IEpEMEHHOM U UX CBOWCTBA
5.dpoOHo-nuHeiHoe mpeoOpa3oBaHKe U €r0 CBOMCTBA
6.MuTterpan or GyHKIIMM KOMIUIEKCHON MEPEMEHHOM, CBOMCTBA U BBIYUCIICHHUE
7.UuterpanpHas TeopeMa Ko, ee 0000111eHNs U CIIECTBUS
8. Nurterpanbnas ¢popmyna Komm. Beiciine mpou3BogHbIe aHATUTHYECKON (QYHKIIUN
9.IlepBooOpazHas GyHKINUU KOMIUIEKCHOM NepeMeHHOH, ee CBOUCTBA. AHATUTHYHOCTh
MHTETpalia ¢ mepeMeHHbIM BepXHUM mpenenoM. @opmyna HeroTona-JIeliOHuna
10.Teopema Mopepa, HepasenctBa Komm. Teopema JInysusuia. OcHoBHast Teopema anredpsl
11.. KommnnekcHble ynciioBble U GyHKIIMOHAIbHBIE psiJibl. PABHOMEpHAs CXOIUMOCTh
dynkunonanbHoro psna. Teopema Beitepmrpacca
12.ITpeoOpazoBanue Jlamnaca, 001acTh ONpeaeIeHHs U aHATUTUYHOCTH, CBOWCTBA
13.IIpumenenue npeodbpazoBanus Jlaminaca K pereHno 0ObIKHOBEHHBIX AU depeHnnanbHbIx
ypaBHEHUU
14.Berumciuts uHTErpat |, . zImzdz mo mapabone y = x%or Touku z = 0 10 Toukm z = 1 +
i
15.BerumciuTh uHTErpat |, L (z3 — z)dz o xpuBoii |z| = 1,Rez = 0

Cosz

16.BbIUuMCINTh HHTETPAT fL dz o kpuBoii |z| = 1

7242z
MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.HeoOx01MMBIM U JOCTaTOYHBIM yclIOBUEM nudepeHupyeMocTy GYHKIIUN KOMIUIEKCHON
NIEPEMEHHO sIBJIsieTCs BbINOIHEHHE ycinoBuil Komu-Prumana
OTBeThI:
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1. na 2. Her
Bepnsiit oteT: 2
2.Kakue u3 cneayromux GyHKIHHA SBISIOTCS MHOTO3HauHbIMU: 1) e, 2) Lnz; 3) 27;
4) Arcsinz; 5) tgz
Bepnsiit otBeT: 2, 3, 4
3.CkonbKo KOopHe# nmeet ypaBHenue e + 1+ i =0
OTBeTHI:

1. He uMeeT KOpHEeH 2. OAUH KOpeHb 3. KOHEUHOE YHCII0 KOpHEH 4. 6ECKOHEYHO MHOTO KOpHEH

Bepnpsiit otet: 4
4.T'eoMeTpUYECKUI CMBICI apryMeHTa POU3BOIHON (PYHKIIMU B TOUKE - 3TO
OTtBeTsI:

1. yrnoBoii k03 punmeHT kacaTeabHON K KPUBOM B 3TOW TOYKE 2. YroJl TOBOPOTA B 3TOH TOUKE

IPU JAHHOM OTOOpaskeHUH 3. KOAPPULHUEHT pacTsKEeHUs B 3TON TOUKE IPU JAHHOM
OTOOpaKCHHUH

Bepnsiii oteT: 2
5.0T106paxkenue w = 3i — 2iz NepeBOJUT BEPXHIOIO MOJIYIUIOCKOCTh Ha

OTtBeTsI:
1. BEpXHIOIO MOIYIIOCKOCTb. 2. MPABYIO MOJIYIJIOCKOCTh. 3. HUXKHIOIO MOIYIUIOCKOCTb. 4.
JIEBYIO TOIYIUIOCKOCTb.

Bepwnsriii otBeT: 2
COSsz

mdz mo KpuBoii |z — 1| =1/2

6.BbramciuTh unTErpan |, L

OTBeTHI:
1.2m 2. -mi 3. 0
Bepnsiit otBeT: 1
7.BBIYHUCINTH UHTETPAI fL (z+ 32%) - e'/zdz no KpuBoO#i |z| = 1/2
OTBeTHI:
l.mi2.2mi 3. 04. -mi
BepHnrriit otBeT: 2

2. Komnerennusi/Unaukarop: U1-2onk-1 Micions3yer 6a3oBbie 3HAHUSA U METOIbI
MaTeMaTUYECKUX HAYK JJIsl PEUICHUs MPUKIIAIHbBIX 3a/1a4

Bomnpocel, 3axanus
1.Crenennoii psin. Teopema AGens. Dopmyna Komu-Anamapa
2.Paznoxenue ¢pynkuuu B psaasl Teinopa u Jlopana. Paznoxenus sneMeHTapHbIX (GyHKIUN

3.M30nupoBaHHbIe 0COOBIE TOUKH, UX Kiaccupukanus. Paznoxenue pynkuuu B psa Jlopana B

OKPECTHOCTH M30JINPOBAHHOMN 0CO00M TOUKH

4.Bpruet pyHkuuu. @opmyisl Ui BeIYMCIeHUS BbIueToB. Teopema Ko o Beruerax.
Beruncnenne HeCOOCTBEHHBIX HHTETPAJIOB OT JPOOHO-pAIMOHABHBIX (DYHKIUH ¢ TOMOIIBIO
BBIUETOB

5.

3anucaTbBairebpanvyeckonpopmeuuncaodrctg(i/3)

6.ABnsiercs mu GyHKIUS W = Rez aHaTUTUYECKON XOTs ObI B OJTHOM TOUYKE

7..Pemuth ypaBHeHue chz = i

8.HaiiTu aHaIMTUYECKYIO0 B OKPECTHOCTH TOUKH Z = i GYHKUUIO f(Z) 1O U3BECTHOM
NeHcTBUTENBHON 9acTn U = x% — Y2 + 2x u 3navenmo f (i) = 2i — 1

9.Haiitu 0o6pa3 obnactu |z| > 1 npu oToOpakeHUH W = (z+ l)/ (z— 1)

MartepuaJbl 1Jisi IPOBEPKU OCTATOYHBIX 3HAHUM
1.UccnenoBaTh GyHKIHMIO W = ZReZz Ha aHATUTHIHOCTh
OTBeTHI:
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1. HUT e He aHAIMTHYHA 2. aHAJIUTHUYHA TOJIbKO B Touke z=0 3. aHajIuTHYHA Ha BCEH
KOMIUIEKCHOM MJIOCKOCTH KpoMe TOUkH z=0 4. aHaTMTUYHA Ha BCEH KOMIUIEKCHOM MIIOCKOCTH
Bepwuriit otBert: 1
2.Haiitu paguyc cxomumoctu psaja Teiinopa s Gpyaxmuu In(4 + z2)
OTBeTHI:
1.1/22.23.44.1/4
Bepwusliii otBeT: 2
3.Onpexnenuts THI 0c000# Toukn z=0 mis pynkuuu w = zcos(1/z)
OTBeTHI:
1. ycrpanumas oco0asi Touka 2. MoJoc 3. CyIIeCTBEHHO 0c00as TouKa
Bepnplii oTBeT: 3

4.0npenenuTh NOPSAOK mojroca z=0 11t GyHKIUN ezs_hi
OTBeTHI:
1.12.23.3

Bepnsiit otBeT: 1
5.B okpecTHOCTH Kakoi 0c000# TOUKHU pasiiokenne GyHKIUH B psa JlopaHa HE COOEPKUT
IJ1aBHOW 4acTH

OTtBeTsI:
1. ycrpanumast oco0ast Touka 2. MoJoc 3. CyIIeCTBEHHO 0c00as TouKa

Bepnsiit otBeT: 1

II. Onucanue wkKanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe sevinonnenus 3a0anus 6 npoyenmax. 95
Onucanue xapakxmepucmuxu 6binoaHeHus 3Hanus: JlaHbl BEpHbIC OTBETHI HA BCE BOMPOCHI

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuku 6bINOJHeHUs 3HaHUA: JJaHbI IPEUMYIIECTBEHHO BEpPHBIC OTBETHI HA BCE
BONpPOChl. HeT CyIecTBeHHbIX WU IPyObIX OLIHOOK.

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6bINOIHeHUs 3HaHUA: JJaHbI BEpHBIE OTBETHI HE MeHee, yeM Ha 50%
BOIPOCOB, WM JIOMYILIEHBI CYIIECTBEHHbBIE U IpyOble OIMOKH

Oyenka: 2
Onucanue xapaxmepucmuxu vinoaneHus 3Hanus: He BBITIOIHEHbI YCIOBUS I OIICHKH 3

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Ornenka ompezensercss B cooTBETCTBUHM ¢ [lomoxeHnem o OalbHO-PEUTHHTOBON CHCTEME IS
cryaentoB H1Y «MOW» Ha OCHOBaHUM CEMECTPOBOM U AK3aMEHAIMOHHOM COCTABJISIOIINX
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