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1. Koa n HammeHoBaHMe HanpaBfeHUsa NoAroTOBKMU:

44.03.05 MNMeparormyeckoe obpasoBaHme (C ABYMSA NPodUnsiMmn NoaroToOBKM)

2. Mpodnnu noaroToBKM:

MaTtematuka. IHdopmaTmka n nHdopMaLnoHHbIE TEXHOOrMN B 0Opa3oBaHun
3. KBanudwmkauusa BbinyckHuKa: 6akanasp
4. ®dopma ob6y4eHus: o4Hasi, 3a04Has

5. Kadeppa, oTBevawwasi 3a peanusauuio OUCLUUNIMUHBI: €CTECTBEHHOHAYYHbIX W

obLeobpasoBaTenbHbIX ANCLUNINH
6. CoctaBuTenb nporpammbli: B.Y. LLlapnnoB, AOKTOP TEXHUYECKMX HAYK, AOLEHT

7. PexomeHpoBaHa: Hay4dyHO-mMeTogumyeckum coBetom Punmana (npotokonn Ne 1 oT
31.08.2018r.)

8. YuebHbn rog: 2019-2020 CemecTp: 6



9.llenn n 3apayum y4e6HON ANCLIMNIIUHDI:

Lenbio yyebHOM AucumnnuHbl «Teopna YHKUMA KOMMSIEKCHOMO MNEPEMEHHOro» SBMsieTcA
OCBOEHWE CTyAeHTaMn TEOpPEeTMYECKMX OCHOB M Hay4yHOro o60CHOBaHMS OCHOBOMOMararLwmnx
NOHATUN TeOopUN PYHKLUMN KOMMSIEKCHOrO MNEPEMEHHON0O M METOAOB MPAKTUYECKOro  MX
NCNoNb30BaHWs, OBMageHNWe CUCTEMON MaTeMaTUYeCKUX 3HaAHUW, YMEHWA W HaBbIKOB,
obecneyvnBaloLLnX pasBUTME YHUBEPCATbHbIX KOMNETEHLMA CTYAEHTOB.

3agaum y4ebHOM ANCLUUNIIUHDBI:

— 03HaKOMWUTb C TEOPETUYECKMMUN OCHOBaMUN OUCLUMNIIHDI;

— co3paTb ycrnoBus Anst GopMMpoBaHMs NOrMYECKOro M abCTPaKTHOrO MbILLIEHUS Y CTYAEHTOB
Kak OCHOBbI MX AanbHenwero acpdekTMBHOro oby4eHus;

— cgopmupoBaTb Habop HeobGxoaMMbIX Ana panbHenwero obyyeHns npegMeTHbIX U
o0uiey4yebHbIX YMEHMA Ha OCHOBE peLleHUsl Kak MNpeagMeTHbIX, TakK WM MHTErpupoBaHHbIX
XU3HEHHbIX 3aday;

— obecneunTtb NPOYHOE M CO3HATENbHOE OBMadeHue CUCTEMOW MaTeMaTUYEeCKUX 3HAHUA W
YMEHUI, HeOobXoAMMbIX ANA MPUMEHEHUST B MNPAKTUYECKOW AOEATENbHOCTU, ANS U3yYeHus
CMEXHbIX OUCUUNIIMH, ANs NPOAOIMKeHNs obpa3oBaHus;

— obecneunTtb UHTENNeKTyanbHOe pas3BuTne, cdopmmpoBaTb KadecTBa  MbILUEHUS,
XapaKTepHble AN MaTeMaTU4YeCKon AeATENbHOCTM N HeobxoauMble ANsi MONTHOLEHHOM XXU3HU B
obulecTse;

— cthopmmpoBaTtb npeactaBneHne o6 maesx M meTogax MartemaTuku, O MaTemMaTuke Kak
dopme onucaHusa n meToae NO3HaAHUS OKPYXKatoLero Mmpa;

— cdopmMupoBaTb NpefcTaBfeHMe O MaTeMaTUKe Kak 4acTu obLievenoBeyeckon KynbTypbl,
NOHUMaHME 3HAYMMOCTUN MaTeEMaTUKN AN OBLLECTBEHHOIO Nporpecca;

— BbISIBUTb U pas3BUTb MaTeMaTU4yeckMe MU TBOPYECKME CMOCOOHOCTM Ha OCHOBE 3adaHun,
HOCSILLMX HECTAHAAPTHbIN, 3aHMMAaTENbHbIN XapaKkTep;

— dopmupoBaTb y CTyLEHTOB €CTECTBEHHOHAY4YHOE MUPOBO33PEHNE;

— MNPUBUTb HaBbIKM MPAKTUYECKOrO MPUMEHEHUS METOOO0B Teopun (YHKUUW KOMIMIEKCHOrO
NepeMeHHOro K peLLIeHM0 KOHKPETHbIX 3a4au.

10. MecTo y4ye6HOM ANCLUUNIUHBLI B CTPYKTYpe ob6pa3oBaTesibHOW NporpamMmbl:
OucumnnuHa «Teopus PyHKUMI KOMMNNEKCHOrO NepeMeHHOro» BxoamTt B 6nok b1 «ducumnnmHbl
(mogynu)» n gaBngetca obsi3aTenbHOM AUCUMMIIMHOW BapuaTMBHOW 4acTu obpasoBaTenbHOm
nporpaMmmbl. [ns mM3yvyeHus OucuunnuvHbl Tpebyetca ocBoeHme KypcoB «MartemaTtuka» unm
«3OnemMeHTbl anddepeHUManbHOro ncunucneHnay n «BeegeHme B mateMaTUYecKUin aHanmsy
UnNn «AneMeHTbl MHTerpanbHOro ncumncrneHusy, «Anreépa n Teopus umceny, « Teopus pyHkUM
AENCTBUTENBHOIO MNepeMeHHoro». [ucuunnmHa sBnsieTca npeawecTsylowen aAns KypcoB
«OnNeKkTpoTEXHMKA N pagnoTexHukay, «Metoamka obyyeHns matemaTmke» 1 ap.

YcnoBua peanusauun  gucumnnubbl gna numy ¢ OB3  onpegensitotcss 0COB6eHHOCTAMMU
BOCNPUATMS y4yebHOM WHopMauunm u C Yy4eTOM MHAMBMAOYANbHbIX MNCUXOU3NYECKNX
ocobeHHoCcTeMN.

11. MNMnaHupyemble pesynbTaTbl 00y4YeHUA Mo AucuunnuHe/moayno (3HaHUA, YMeHuUs,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yfbTaTamMuM OCBOEHUs oGpa3oBaTeribHON
nporpamMmbl (KOMNETEHLUUAMU BbIMYCKHUKOB):

KomneTteHuus

[NMnaHupyemble pe3ynbTaTbl 00y4YeHus
Kop, HaseaHue Py pesy. y

3HaeT (UMeeT NpefAcTaBIeHNe): CBA3b TEOPETUYECKUX OCHOB U
TEXHOMOMMYECKUX NPUEMOB TEOPUM (DYHKLIUIA KOMMFIEKCHOIO
NepeMEeHHOro C COAepKaHMeM npenofgaBaemMbiX y4ebHbIX NpeaMeToB
(moHsIMus KoMeKcHoe YucsIo, onepayuu Had KOMMIeKCHbIMU
yucnamu, MoOysib U apa2yMeHm KOMII/IEKCHO20 Yucra,
aneebpauyeckasi U mpu2oHoMempu4eckasi popPMbl KOMIM/IEKCHO20
yucna, yHKUUST KOMITIIEKCHO20 repeMeHHo20, npedert,
HernpepbIieHOCMb (YYHKUUU KOMITIIEKCHO20 NEPEeMeHHO020,

rOTOBHOCTb pearin3oBbIBaTb
obpasoBareribHble NporpamMmbl
MK-1 no y4yebHbIM NpegMeTam B
COOTBETCTBUM C TpeboBaHNSMU
obpasoBaTerbHbIX CTaHOapToB




OugppepeHyuposaHue hyHKUUU KOMIIIeKCHO20 rnepemMeHHOe20,
aHanumuyeckasi yHKyus, nepeoobpasHas, uHmezpari, psd ¢
KOMI/IeKCHbIMU Yucramu, cymma psida, cxodumocms psida, psid
Tetionopa, psid JlopeHa, Hyu KOMAIEKCHOU ¢hyHKUUU, 0CObble MOYKU,
8blyem QyHKUUU; MemoOdbl 8bIYUC/IEHUST C MPUMEHEHUEM Psi08
JlopaHa u Telnopa u m.o.).

yMmeeT:

— CTaBMWTb NO3HaBaTesbHbIE Lienn y4ebHoW 4esaTenbHOCTH;

— OCYLLECTBIATb CAMOKOHTPOJTb 1 CAMOOLIEHKY CBOUX YYEBOHbIX
JOCTWKEHUN;

— NpUMeHATb HaBblkn BnageHns KT, npoekTHON u
nccnenoBaTenbCKon AesATENbHOCTBIO B NPOLIECCe U3YYeHNs Teopun
PYHKLNA KOMMMEKCHOrO NEePEMEHHOTO;

BRnapeet (MMeeT HaBbIKK):

— MCCNeaoBaTenbCKON U MPOEKTHOM AeATENbHOCTY;

— obuwenonb3oBaTtenbckon MKT-koMneTeHTHOCTH;
obwenenarornyeckon MKT-koMNeTEHTHOCTH;
npegMeTHo-negarorndyeckon MKT-koMneTeHTHOCTH.

MK-4

CNocobHOCTbL MCNONb30BaTh
BO3MOXHOCTU
obpasoBartenbHOn cpeapl Ans
DOCTUXEHNS NINYHOCTHBIX,
MeTanpeameTHbIX U
npegMeTHbIX pe3ynbTaToB
0by4eHus n obecneyeHus
KadecTBa y4yebHo-
BOCMUTATENBHOIO npoLecca
cpencTBaMu nNpenogaBaemblix
y4ebHbIX NpeameToB

3HaeT:
— TexHororu4yeckme npuembl Teopmm MyHKLUA KOMNIEKCHOro
nepemMeHHoro, fnexaltine B OCHOBE MOCTPOEHUS pasnuyHbIX Moaenen B
9KOHOMMKE, COLIMONONN, S3KOHOMETPUKE U T.4. (Pa3/iuyvyHble npueMsl
8bl4ucrieHUs rpedesios, dughghepeHyUpo8aHUs U UHMeapupo8aHus
byHKUULU KOMIT/IEKCHO20 NIepeMEeHH020, 8bl4uUCceHUs1 psidos Telnopa
u JlopaHa);

yMmeeT:
— MCMonb30BaTb 3HAHWE OCHOB TEOPUUN PYHKLMIA KOMMITEKCHOMO
nepemMeHHOro Ans nepesoga MHMOPMaLUKN C eCTECTBEHHOIO A3blka Ha
A3bIK MATEMaTUKN U 0OpaTHO;
— NPUMEHATb TEOPETUYECKNE 3HAHUSA MO TeopUM PYHKLNIA
KOMMEKCHOro NepPEMEHHOr0 B ONMcaHnn NpoLecCoB 1 SBNEHWI B
pasnuyHbIX 06nacTaX 3HaHUS;
— MCMONb30BaTb NMPEUMYLLECTBA TEXHOOMMYECKMX MPMEMOB TEOPUN
YHKLMIA KOMMMEKCHOIO NepeMeHHOro Npu peLleHnn 3agay
obpasoBatenbHon obnactn «MatemaTtumka un nicopmMmaTtmkay;
— OCYLLEeCTBNATbL MOUCK N OTOOp MHopMauun, Heobxoaumown ans
peLLeHNs KOHKPETHOM 3a4auu;

BnageeT:
— KOHCTPYKTUBHBIMU YMEHUSIMM KaK OOHMM U3 MaBHbIX aCNekToB
npodeccuoHanbHONM KynbTypbl OyayLero yautens-npeaMeTHIKa;
— MaTtepuanom Teopun PyHKLUUIA KOMMNIIEKCHOrO NepeMeHHoro Ha
YpOBHe, N03BoNAILWEM (POPMyNUPoBaTh 1 peLlaTb 3agadu,
BO3HMKaloLLMe B xoAe y4ebHom aeaTenbHOCTM No npenogaBaemMbim
npegMeTam, a Takke B MPaKTU4EeCKoW AesaTenbHOCTH, Tpebyolne
yrny6neHHbIX NpodecCcnoHanbHbIX 3HaHWI;
— HaBblkamu hopmanuaaunm TeoPETUYECKMUX N MPUKNagHbIX
npakTU4eckmx 3agad.

12. O6beM AUCUUNNUHBbI B 3a4€THbIX eanHuuax/vyac. — 4/144.

Popma NPOMEXYTOYHON aTTECTALMM 3a4ET C OLLEHKOMN.

13. Buabl yue6HoM paboThbl

OuHas ¢hopma o6y4eHus

TpynoeMKocTb (Hachl)
Y Mo cemecTtpam
Bug yuebHol paboTbl Bcero p
6 cem.
KoHTakTHasa paboTa, B TOM uYucre: 60 60
nekumm 20 20




npakTU4YecKne 3aHATUs 40 40
nabopaTopHble paboTbl 0 0
CamocTosaTenbHas paborta 84 84
dopma npomemyTqugm aTTectauunu 0 0
(3a4em c oyeHkol — 0 yac.)
WToro: 144 144
3aoyHasa ¢popma o6yyeHus
TpynoemMkocTb (4achl)
Bua yy4ebHoii paboTbl Beero Mo cemecTpam
6 cem.
KoHTakTHasa paboTa, B TOM 4ucne: 14 14
nekuum 4 4
npakTuyecKkne 3aHATUs 10 10
nabopaTopHble paboTbl 0 0
CamocTtoaTenbHas pabota 126 126
dopma npomemyTqugﬁ aTTectauunu 4 4
(3a4em c oyeHkoli — 4 yac.)
WToro: 144 144

13.1. CopepxaHue QUCLMUNIIUHBI
OuHas ¢hopma o6y4eHus

HaumeHoBaHue pasaena
OVUCLMNIUHBI

Ne n/n

CopepxaHue pasgena aucUunnHbl

1. NNekumnn

1.1

KOMI‘IJ‘IeKCHbIe ypucna n nx
cBoOMCTBA.

KomnnekcHoe 4ncno: cnoxeHue, yMHOXeHWe, BbluUTaHue n
AeneHne BO MHOXECTBE KOMMIEKCHbIX Yncen (kK.4.);
anrebpanyeckas n TpuroHomeTpudeckast opMbl K.4.; CTENEHb C
HaTyparbHbIM NokasaTeneM Ans K.4.; apuMeTUHECKUN KOPEHb U3
K.Y.; COMpPSKEHHbIE K.Y.; reoOMeTpuyeckas nHTepnpeTauus 4encTBui
(onepauun) B MHOXXecTBe C; obpaTHOe YMcno ans K.u.

1.2

PYHKUMM KOMMNIIEKCHOTO
nepemMeHHoro (K.n.).

OcHoBHble NoHATUS. [peaen n HenpepbIBHOCTb OYHKLUN K.1.
Mpegensl ee BeWeCTBEHHON 1 MHUMOW YacTeln; reoMeTpuyeckoe
nuctornkosaHue npegena K.n.; OCHOBHble aneMeHTapHble OYHKLUN
K.M.: NoKasaTenbHas, norapummyeckas, CTerneHHas,
TpUroHomeTpuyeckasi, obpartHas TPUroHOMeTpuyecKasl.

1.3
OuddepeHumpoBaHme
YyHKLMN K.N

Ycnosus Onnepa-Lanambepa. MNpasuna anddepeHunpoBaHus
dyHKUMIA K.N. AHanuTudeckasn yHkuns, QuddepeHuman dyHKLUK
K.Nn. F[eoMeTpmnyeckmii CMbICIT MOZYIA N apryMeHTa NpOV3BOL4HOWN.
[MoHsATME 0 KOHOPMHOM OTOBPAKEHNN.

1.4

WHTerpupoBaHme yHKUUN K.N.

OnpeperneHne, cBOWCTBA W NpasBuna BbIMUCIIEHNS UHTErpana.
CsowctBa uHterpana dpyHkumm k.n. Teopema Kowuwm.
MepBoobpasHas n HeonpedeneHHbIn nHTerpan. Popmyna
HbtoToHa-JlenbHumua. Cnegcteus. MHTerpan Kowwu. MHTerpansHas
dopmyna Kowuwu.

1.5

Papgbl B KoMnnekcHom
NIOCKOCTH.

Yucnosble psagbl C KOMMEKCHBIMW 3ieMeHTamu (K.4.): cyMMa psiaa
K.4.; cxogsLmecs 1 pacxogsaiumecst psipl K.4.; He06XoanMbIi
NpU3HaK CXoaMMOCTM PSAO0B K.4.; aBCONTHO cxoasLimecs paabl K.
Y.; CBSI3b MeXAay abCOoMTHOM CXOAMMOCTLIO U CXOAUMOCTBLIO PSiAOB
K.4.; YCINOBHO CXOASILLMIACA PAf K.4.; CIIOXXEHUE U BblYMTAHUE PSOOB
K.4.; YMHOXEHMWE PSIA0B K.4. HA YACIO; Teopema O NepecTaHOBKe
uneHoB abCoNTHO CxoasLLerocs psiaa K.4.; Teopema o
npov3BeaeHMn abcontTHO CXoaaLmnxes psaaoB K.4. CTeneHHble
psabl. Teopema Abens.

1.6
Pagbl Tennopa v JlopaHa.

Pan Tennopa. PasnoxeHune pyHKLMM B cTeneHHon pag Tennopa.
Pag MaknopeHa. Hynu aHanutudeckon pyHkummn. Psg JlopaHa.
lMpaBunbHag v rasHasg YacTtun psga JlopaHa. Knaccudukauus




0Cco6bIx Toyek. CBSA3b MeXay Hyrnem v Nomtocom OyHKLUNN.
YcTpaHuMble ocobble Touku. [Norntockl. CyliecTBeHHO 0cobbie
TOYKW. BblueT pyHKuMK. [ToHATUE O BblYeTax U OCHOBHasi Teopema o
BblyeTax. BoluncneHme BbiveToB. NMpuMeHeHMe BLIYETOB B
BbIMUCITIEHUN UHTEIPAsoB.

1.7

KomnnekcHas dopma psga
dypoe.

BbluncneHmne BolyeToB. [pYMeHeHe BbIYETOB B BbIYUCIIEHNM
WHTErpanos.

2. MpakTnyeckne 3aHATUS

21

KomnnekcHble yncna un nx
CBOMCTBA.

KomnneKkcHoe Yncno: CnoxeHne, yMHOXEHNE, BblYMTaAHNE U
OeneHne BO MHOXECTBE KOMMIIEKCHbIX Yncen (K.4.);
anrebpaunyeckas U TpUroHomeTpudeckasi opMbl K.4.; CTENEHb C
HaTyparbHbIM NokasaTeneM Ans K.4.; apumMeTU4eCcKnii KOpeHb U3
K.Y.; COMpPSKEHHbIE K.Y.; reOMeTpuyeckas nHTepnpeTauus 4encTBUi
(onepauun) B MHOXecTBe C; obpaTHoe 4Mcno ans K.u.

2.2

®YHKUUM KOMMNIIEKCHOTO
nepemMeHHoro (K.n.).

Mpegen v HenpepbIBHOCTbL OyHKUMK K.N. [peaensl ee
BELLECTBEHHOM U MHMMOW YacTen; reoMeTpuyeckoe UCTONKOBaHne
npegena K.n.; OCHOBHbIE areMeHTapHble PYHKLUUN K.M.:
nokasarternbHas, norapudmMmyeckas, cteneHHas,
TpuUroHomeTpuyeckas, obpartHas TPUroHoOMeTpuyeckasl.

2.3

OnddepeHunpoBaHue
yHKLMN K.N

Ycnosusa Onnepa-Hanambepa. Npasuna auddepeHunpoBaHus
dyHKUMIA K.N. AHanuTnyeckas yHkuus, AuddeperHuman dyHkuun
K.n. [eoMeTpmnyecKkmin CMbICIT MOGYISA U apryMeHTa Npov3BO4HOWN.

2.4

UHTerpmpoBaHune yHKLMK K.N.

OnpegeneHne, CBOWCTBA M NpaBuna BbIYUCIIEHNS UHTErpana.
CsoicTBa uHTerpana dyHkumu K.n. NepsoobpasHas un
HeonpegeneHHbln uHTerpan. Popmyna HetoToHa-JTlenbHuua.
Cnepacteusa. Nnterpan Kowwn. MHTerpanbHas gopmyna Kowwuw.

2.5

Papgbl B KOMnnekcHomn
NMOCKOCTH.

Yucnosble paabl C KOMMAAEKCHbIMM 3fieMeHTaMu (K.4.): cymma psga
K.Y.; cxogsawmecs u pacxogswmecs pagpl K.4.; HEOOX0AMMbI
NpU3HaK CXOAMMOCTU PSIAOB K.4.; abCONIOTHO CXOAsALMECS Psabl K.
Y.; CBA3b Mexay abCcontoTHOM CXOAUMOCTBIO M CXOOAMMOCTbLIO PSOoB
K.Y.; YCIOBHO CXOOALLMNCA pAf K.Y.; CIOXXEHWE W BblYUTaHne psgoB
K.Y.; YMHOXEHUNE PAOOB K.4Y. HA YNCIO; TeOpeEMa O NepecTaHOBKe
yneHoB abConTHO cxoasLLerocs paga K.4.; Teopema o
npouseeneHnUn abcomnuTHO CXxoasLwmnxes pagos K.4. CTeneHHble
psabl. Teopema Abens.

2.6

Pagbl Tennopa v IlopaHa.

Pan Tennopa. PasnoxeHue dpyHkuum B cteneHHomn psa Tennopa.
Pan MaknopeHa. Hynu aHanutnyeckon dpyHkumu. Pag INopana.
MpaBunbHas n rmaeHasi YacTu psiga JlopaHa. CeaA3b Mexay Hynem u
nontcoM OyHKUUKN. YCTpaHuMble ocobble Touku. MNontochkl.
CyuiectBeHHO ocobble ToYku. BbiveT pyHkuun. BelumcneHue
Bbl4eTOB. [MprMeHeHWe BbIYETOB B BblYUCIIEHUN NHTErPanos.

2.7

KomnnekcHasn gopma psga
dypbe.

BbluncneHme BbIYETOB. I'IpmmeHeHme Bbl4ETOB B BbI4YNCITIEHUN
WHTErpanos.

3aoyHasa ¢popma o6yveHus

Ne n/n

HaumeHoBaHue pasaena
OUCLIMNIIUHBI

CopepxaHue pasgena aucuuniunHbl

1. NNekuun

1.1

KomnnekcHble yncna un nx
CBOWCTBA.

KoMnnekcHoe Yncno: CroXeHue, YyMHOXEHWE, BblYUTaHWE U
AerneHve BO MHOXeCTBE KOMMIIEKCHbIX uncen (K.4.);
anreGpanyeckas v TpUroHomeTpudeckasi opmbl K.4.; CTENEHb C
HaTypanbHbIM NnokasaTternem ans K.u.; apuMeTUYecKnin KopeHb 13
K.Y.; CONpsXeHHbIE K.Y.; reomeTpuyeckas nHtepnpetTauns aencTsmm
(onepauyun) B MHOXecTBe C; obpaTHOe 4Mcno ans K.u.

1.6

Pagbl Tennopa v JlopaHa.

Pan Tennopa. PasnoxeHune yHKLMM B cTeneHHon pag Tennopa.
Pag MaknopeHa. Hynu aHanutudeckon dpyHkumun. Psg JlopaHa.
MpaBunbHasa v rasHas YacTtun psaa JlopaHa. Knaccudpukauusa
0Cco6bIx Todek. CBSA3b MeXay Hyrnem v Nomntocom OyHKLNN.
YcTpaHumMble ocobble Touku. Montockl. CyllecTBeHHO ocobble
TOYKW. BblyeT dpyHkuun. MNoHATHE O BblYETaxX U OCHOBHas Teopema o
BblyeTax. BeluncneHme BbiveToB. lNpuMeHeHne BbIYETOB B
BbIYMCINEHUN MHTErPaos.




2. lMpaKkTnyeckue 3aHATUA

2.1 KomMnnekcHoe 4ncno: cnoXxeHue, yMHOXEHWE, BblYUTaHME U
OeneHne BO MHOXECTBE KOMMJIEKCHbIX uncen (K.4.);
KomnnekcHble uncna u nx anrebpanyeckas n TpUroHoMeTpuyeckasi opMbl K.4.; CTENEHb C
CBOWICTBa. HaTypanbHbIM NokasaTenem Ans K.4.; apumMeTU4ecknini KOpeHb 13

K.Y.; COMpPSKEHHBIE K.Y.; reoMeTpuyeckas MHTepnpeTaLums 4eAcTBUiA
(onepauun) B MHOXXecTBe C; obpaTHoe YMcno ans K.u.

2.2 Mpenen n HenpepbIBHOCTL (byHKUMM K.M. [peaensl ee
BELLLECTBEHHOW 1 MHUMOW YacTen; reomeTpuyeckoe UCTONKOBaHNe
npegena k.n.; OCHOBHble 3rieMeHTapHble YHKUUK K.N.:
nokasaTenbHas, norapudmuyeckas, cteneHHas,
TpUroHomeTpuyeckasi, obpaTHas TPUroHoMeTpuyeckas.

®DyYHKLUMN KOMMEKCHOTO
nepemMeHHoro (K.n.).

2.3 [ndhchepeHLMpOoBaHIE Ycnosus Onnepa-Lanambepa. Npaeuna anddepeHunpoBaHus
DyHK ME K;" P dyHKUMA K.N. AHanuTuyeckas dyHkums, duddepeHuman yHKunmn
yHKU ' K.N. FeomMeTpu4ecknii CMbICN MOAYNS U apryMeHTa NpOn3BOLHOMN.

2.4 OnpegenexHne, CBOWCTBa M NpaBuria BbIYMCIIEHUS] MHTErpana.
CaolicTBa uHTerpana gyHkuum k.n. NepsoobpasHas u
HeonpeaeneHHbIn nHterpan. ®opmyna HetoToHa-JlenbHuua.
Cnepcteua. UHterpan Kowwun. MHTerpanbHas gopmyna Kowuu.

WHTerpmpoBaHmne yHKUuM K.n.

2.5 Yuncnosble psabl C KOMNNEKCHLIMU 3nieMeHTamMm (K.4.): cymma psaa
K.4.; cxogsawwmecs u pacxogsawmecs pagpl K.4.; HE06X0AMMbIN
NPU3HaK CXOAMMOCTU PSAO0B K.4.; abCONIOTHO CXOASALMECS PSAAbI K.
Y.; CBA3b Mexay abCcontoTHON CXOAUMOCTBIO M CXOAMMOCTbLIO PSALoB
K.Y.; YCNOBHO CXOOALLMNCA PAf K.4.; CNOXEHWe U BblinTaHne psagos
K.Y.; YMHOXEHUe psgoB K.4. Ha YNCNO; TeopeMa O nepecTaHOBKe
YrieHoB abConIoTHO CXOAsLLEerocsa psaga K.4.; Teopema o
npounsseaeHnn abconioTHO CXoaaLWmMxcs psaaoB K.4. CTeneHHble
psgbl. Teopema Abens.

Psanbl B KoMnnekcHom
NIIOCKOCTH.

2.6 Pag Tennopa. PasnoxeHune yHKLMM B cTeneHHoN pag Tennopa.
Pag MaknopeHa. Hynu aHanutudeckon pyHkummn. Psg Jlopana.
MpaBunbHasa n rmaBHas vYactu psiga JlopaHa. CBs3b MeXay HyreMm u
nontcomM PyHKUUKN. YCTpaHuMble ocobble Touku. Nontochl.
CyuiectBeHHO ocobble ToYkU. BbliueT dyHKUMK. Belumcnexune
Bbl4ETOB. [1pyMeHeHNE BbIYETOB B BbIMUCIIEHMN UHTEMPanos.

Pagbl Tennopa n JlopaHa.

13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNX

OuHas ¢hopma o6y4eHus

Bugpl 3aHaTUR (4acos)
Ne HavmeHoBaHue Tembl
CamocTosTenbHas
n/n (pasgena) gucumnnuHbl JNlekumu | MNpaktndeckne | JlabopaTopHbie pa6ota Bcero
1 KOMunneKCHble yncna u mux 4 6 0 12 29
CBOWICTBA.
5 PYHKUMM KOMMITEKCHOTO 4 4 0 12 20
nepemMeHHoro (K.n.).
3 OundepeHuupoBaHme yHKLUN 5 8 0 12 2
' K.n
4. VHTerpupoBaHume yHKUNUN K.N. 2 8 0 12 22
5 Psabl B KOMMNIEKCHOWM 4 8 0 16 o8
NNOCKOCTH.
6. | Psagbl Tennopa u JlopaHa. 2 3 0 16 21
7 KomnnekcHasa goopma psga > 3 0 16 29
Pypeoe.
3a4yeT C oLeHKoN 0
Woro: 20 | 40 | 0 84 144




3ao4Hasa ¢popma o6yyeHus

Bugbl 3aHATMIA (YacoB)
Ne HavmeHoBaHue Tembl CamMoCToRTeNnbHaS
n/n (pasgena) gucumnnuHbl Jlekumn | MNpakTudeckne | JNlabopaTopHbie pa6ota Bcero
1 KOMPﬂeKCHbIe yncna u mx > > 0 16 20
CBOWNCTBA.
5 ®DYHKLUMN KOMMEKCHOTO 0 1 0 18 19
nepemMeHHoro (K.n.).
3. ,Kﬂ,ﬂ(*)(*)epEHU,VIpOBaHVIe OyHKLNN 0 5 0 16 18
4. | NnTerpnpoBaHue oyHKLMM K.N. 0 2 0 16 18
5 Psabl B KOMIAEKCHOW 0 1 0 18 19
NOCKOCTH.
6. | Pagbl Tennopa u JlopaHa. 2 2 0 16 20
7 gOMI'IJ'IeKCHaFI dopma paga 0 0 0 26 26
ypbe.
3a4yeT C oLEeHKon 4
WToro: 4 | 10 | 0 | 126 144

14. MeToan4yeckue ykasaHmMA Ans ody4aroWmnXcAa No OCBOEHUIO AUCLUMNIIUHDI

Mpuctynas K mM3yvyeHuto yy4yebHOW OUCUMMIVHBI, UerecoobpasHo O3HAKOMUTLCHA C y4ebHoW
nporpaMmmoun AUCUUNINHLI, 3NTIEKTPOHHbLIM BapuaHT KOTOPOUW pasMeLLEH Ha canTe bd BIY.
3HaHMe OCHOBHbLIX MOJSIOXKEHWUN, OTPaXXEHHbIX B paboyen nporpaMmme OUCUUNSIMHBLI, NMOMOXET
obyyvalLNMCs OPUEHTUPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO M pofib U3y4yaeMou
ANCUMNNUHBLI B NOAroToBKe Oyayliero BbIMYCKHUKA, CTPOUTH CBOKO paboTy B COOTBETCTBUU C
TpeboBaHNAMMU, 3aNOXKEHHBIMWU B MpOrpaMmme.

OCHOBHbIMM hOpMamMU KOHTAKTHOM paboTbl NO AUCUMUNAMHE ABNAIOTCH NEKUMN U NpakTu4eckue
3aHATUA, MNocelleHne KOoTopbiXx obs3aTenbHO [Ons BCeX CTYAEHTOB (Kpome CTyOeHTOB,
oby4aroLwmxca No NHAMBMAYanbHOMY MNraHy).

lMoaroTtoBKa K NPakTUYECKUM 3aHATUAM BeOeTCs Ha OCHOBE MSIAaHOB MPAKTUYECKUX 3aHATUN,
KOTopble pa3MelleHbl Ha canTe dunuana. B xoge noaroToBKM K MPaKTUYECKUM 3aHATUSM
HeobXxo4MMO M3Yy4uTb B COOTBETCTBMM C BOMNPOCaMW ANS MOBTOPEHUS KOHCMEKTbl NEKUMH,
OCHOBHYIO NnuTepaTypy, 03HaKOMUTLCA C AOMNOMNHUTENbHON NuTepaTypon. Kpome Toro, cnegyet
NOBTOPUTb MaTepuan fekuun, OTBETUTb HA KOHTPOMbHbIE BOMPOCHI, N3y4nTb 06pasLbl peLleHns
3agad, BbINOMHUTb YNpaXKHEHUs (ecnn Takne npegyCcMOTPEHb!).

Mpn nogrotoBke K MPOMEXYTOYHOM aTTecTauum HeobxooMmMo NOBTOPUTbL MNPONAEHHbLIN
mMatepuan B COOTBETCTBMM C Yy4ebHOW nporpamMmon, MPUMEPHBLIM MNEepeyYyHeEM BOMpPOCOB,
BbIHOCALUMXCA Ha 3a4yeT C oOueHKoW. PekomeHOyeTca MCNONb30BaTb KOHCMEKTbl NEKUMi u
WUCTOYHMKKM, MEPEYUCNIEHHbIE B CMUCKe nuTepaTypbl B paboyen nporpamme OUCLUNNUHBI, a
TaKkKe pecypcbl ANEKTPOHHO-OUBNINOTEUHBIX CUCTEM.

Onsa  [JocTKeHus nnaHupyembiX pes3ynbTatoB OOyYeHWs MCNOSb3YKTCA MHTEPaAKTUBHbIE
NeKLMu, rpynnoBble ANCKYCCUMN.

15. TllepeyeHb OCHOBHOM W [OOMNOSIHATENLHOW nUTepaTypbl, PeCypcoB MWHTEpPHET,
HeoO6XoAUMbIX AN OCBOEHUA AUCLUNIIUHDI

a) ocCHOBHas nuTepartypa:
Ne n/n McTOYHUK

1 CsewHukoB A.l"., TuxoHoB A.H. Teopusi yHKLUI KOMMNNEKCHOW NepemMeHHoN: y4eb. Ans By30B.-
6-e n3g., crep.- M.: PUBMAJINT, 2010

6) AononHuTenbHas nuTeparypa:

Ne n/n McToYHUK
MaHtenee A.B., AxkmmoBa A.C. Teopusas QYHKUMA KOMMIIEKCHOTO MEPEMEHHOIO MU
2 onepauuoHHOEe MCYMUCNeHMe B mnpuMmepax M 3agadax: yvyeb. noc. ansa BTy3oB.- M.: Beicwas

wkona, 2007




B) MHOPMaLMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHbIE pecypchbi:

Ne n/n McTOYHUK

TyraH6aeB, A.A. OyHKUNN KOMMITEKCHOTO NepeMeHHOro : yyebHoe nocobue / A.A. TyraHbaes. -
3 MockBa : ®nuHTa, 2012. - 47 c. - ISBN 978-5-9765-1406-5 ; To ke [OneKTpoHHbIN pecypc). -
URL.: http://biblioclub.ru/index.php?page=book&id=115140 (09.04.2018).

16. lNepeyeHb y4eOHO-MeTOAMYECKOrO o6ecneyeHusi ANsi CaMoCTosITENIbHOM paboThl
Ne n/n McToYHNK

1 MeTogunyeckme matepuansl No gUCUUNIMHe
Mocuuensckas, J1.H. Teopnst yHKUUIN KOMMEKCHOW NEPEMEHHOM B 3ag4avax 1 ynpaxHEHUsX :
5 yyebHoe nocobue / J1.H. Mocuuyenbckas. - Mockea : ®uamatnuT, 2007. - 134 c. - ISBN 978-5-
9221-0794-5 ; To e [ONeKTpoHHLIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=69323 (03.07.2018).

17. WHdopmaunoOHHbIE TExXHONOrun, wucnonb3yemMmble AONA peanus3aumm y4ebHom
AUCLUUNSINHBI, BKIlOYash nporpamMmMmHoe obecnevyeHue, WMH(OPMaLMOHHO-CMpPaBOYHbIe
cucTeMbl U npodeccnoHanbHble 6a3bl AaHHbIX
Mpu peanusaumm ANCUUNINHBI MPUMEHSIETCHA CMeLlaHHOe 0ByYyeHne C UCNOoNb30BaHNEM:
- OHJTaMH-KOHCYNbTauu;
- mecceHmxepos (https://vk.com);
- ANEKTPOHHOW MOYTHI;
- calTa kKadegpbl €CTeCTBEHHOHayyHblX M 00weobpa3oBaTenbHbIX OUCLUUMNIINH:
http://pmii.ru/pumk/uchebnyie-materialyi/ochnaya-forma-obucheniya/teoriya-funkisiy-
kompleksnogo-peremennogo.html.
nporpamMmmHoe obecneyeHue:
-Win10 (unn Win7), OfficeProPlus 2010
—6paysepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer
—-STDU Viewer version 1.6.2.0
—7-Zip
—GIMP GNU Image Manipulation Program
—Paint.NET
—Tux Paint
—Adobe Flash Player
MH(OPMaLIMOHHO-CNpPaBOYHbIe CUCTEMbI U NpodecCuoHarnbHble 6a3bl JaHHbIX:
—®epnepanbHblii noptan Poccuinckoe obpasosaHue — http://www.edu.ru/;
—WHdopmaumnoHHasa cucrtema «EaunHoe OKHO JocTtyna K obpasoBaTenbHbIM
pecypcam» http://window.edu.ru/;
—®depnepanbHbli LEHTP MHOPMaLMOHHO-06pa3oBaTenbHbIX pecypcoB — http://fcior.edu.ru;
—Jlekumn  Begywmx npenogasaTtenen By3oB Poccum B cBobogHOM  gocTyne —
https://www.lektorium.tv/;

—OneKkTpoHHO-6MbnnoTeuHaa cuctema  «YHuBepcuteTckaa  Gubnuorteka  online»  —
http://biblioclub.ru/.

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHme ANCUMUNIINHDI:
MynbTumeguiiHoe obopyaoBaHue (MPOEKTop, HOYTOYK I CTauMOHAPHLIN KOMMNbIOTEP, SKpaH).

19. ®oHA OLEHOYHbIX CPEeaAcCTB:

19.1. lMepeyeHb KOMNeTEeHUMW C yKa3aHueM 3TanoB (POPMMPOBAHUA U MNIAaHUPYEMbIX
pe3ynbLTaToB 00y4YeHuA
Koa v cogepxanve | TMnaHnpyemble pe3ynbTaTtbl 00yyYeHus OTanbl hopmmpoBaHus

KoMneTeHuuun (unm (nokasaTenu AOCTUXEHUSI 3aaHHOro KomneTeHumu (pasgensl POC*
ee yactu) YPOBHSA OCBOEHUS KOMMNETEHL MU (Tembl) QUCUUNAWHBI (cpeacTtBa
nocpeacTsom hOPMUPOBAHMS 3HAHWNA, Unn MOAYNSA U UX OLlEHMBaHNS)

YMEHWI, HABbIKOB) HaMMeHOBaHwue)



http://biblioclub.ru/index.php?page=book&id=69323
https://vk.com/
http://pmii.ru/pumk/uchebnyie-materialyi/ochnaya-forma-obucheniya/teoriya-funktsiy-kompleksnogo-peremennogo.html
http://pmii.ru/pumk/uchebnyie-materialyi/ochnaya-forma-obucheniya/teoriya-funktsiy-kompleksnogo-peremennogo.html
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.lektorium.tv/
https://www.lektorium.tv/
http://biblioclub.ru/

3HaTb:

— CBS3b TEOPETUYECKNX OCHOB 1
TEXHOMOrMYecknx NpuEmMoB Teopumn
YHKLUIA KOMMMEKCHOIo NepeMeHHOro
C cogepxaHnem npenofaBaemblxX
y4eOHbIX NpeaMeToB (MOHIMUs
KOMIIeKCHOe 4ucrio, ornepayuu Had
KOMII1eKCHbIMU Yucriamu, Modynb U
apayMeHm KOMIIeKCHO20 Yucna,
aneebpauyeckas u
mpuaoHoMempu4yeckas hopmbi
KOMI1/1eKCHO20 Yucna, QpyHKUUs

1. KomnnekcHble yncna
M NX CBOWNCTBA.

2. dyHKUMK
KOMMIIEKCHOTO
nepemMeHHoro (k.n.).

3. QuddepeHumpoBaHme

dyHKUUK K.N KoHTponbHas
KOMIIIEKCHO20 NepeMeHHoe0, npeder,
4. NuTerpuposaHue paboTta
HerpepbIBHOCMb (hYHKUUU CDYHKLIAM K.1
KOMIIIEKCHO20 MepeMeHHO2o0, o -
QUEPEPEHULPOBAHUE (YHKULL 5. Psaabl B KOMMMEKCHON
peHutp VHKY MIOCKOCTW.
KOMIMIEKCHO20 NepeMeHHOe0, .
6. Psabl Terinopa u
aHanumuyeckasi QpyHKYUS, NopaHa
n Hasi, UHm 71, Psi :
©p8006pasHas, uHmezpar, pio o 7. KomnnekcHasa coopma
KOMII1eKCHbIMU Yucriamu, cyMmma
psaa Pypoe.
psida, cxodumocms psida, psid
Telionopa, psd JlopeHa, Hynu
AK-1 KomrinekcHol ¢hyHKUuU, ocobbie
MOYKU, 8bldem OyHKUUU; Memoodbl
rOTOBHOCTb
U 8bI4UCIIEHUSI C MPUMEHeHUeM psdos
P JlopaHa u Tednopa u m.@.).
obpa3soBarternbHble
1. KomnnekcHele vncna
nporpaMmel no _
YUEBHBIM 1 UX CBONCTBA.
YmeTb: 2. dyHKUMK
npegMeTam B
— CTaBUTb NO3HaBaTeSbHbIE LIENn KOMMEKCHOro
COOTBETCTBMM C o .
y4ebHOM OeaTenbHOCTY; nepeMeHHoro (K.n.).
TpeboBaHusiMUK
— OCYLLEeCTBNATb CAMOKOHTPOIb U 3. OuddepeHumpoBaHme
obpasoBaTtenbHbIX
CTaHnapToB CaMOOLIEHKY CBOUX y4€BHbIX YHKUMM K.N KomnnekThbl
OOCTWXEHUI; 4. NuTerpuposaHue MHOMBMAYANbHbIX
— NPUMEHATb HaBblkn BnageHusa VKT, YHKUNM K.T. 3agaHun
NMPOEKTHOW 1 UCCrNeaoBaTENbCKON 5. Pagpbl B KomnnekcHom
OeATenbHOCTLI0 B NpoLecce M3ydeHuss | MITOCKOCTU.
Teopun PyHKLMIA KOMMNIIEKCHOTO 6. Pagpl Teiinopa un
nepeMeHHOro; JlopaHa.
7. KomnnekcHasa doopma
psaa Pypoe.
1. KomnnekcHele vncna
M UX CBOUCTBA.
2. dyHKUMUK
VIMeTb HaBbIKK: KOMIMIIEKCHOTO
— ncenepoBaTenbCKon 1 MPOEKTHOM nepemMeHHoro (K.n.).
esATeNbHOCTY; 3. OnddepeHunpoBaHme
A . Avcdepenunp KomnnekTbl
— obuwenonb3oBaTtenbckon UKT- dyHKUUK K.N
. NHAMBUAYanNbHbIX
KOMMNETEHTHOCTU; 4. NuTerpuposaHue o
o 3agaHun
— obuweneparormnyeckon NKT- dyHKUUK K.,
KOMMNETEHTHOCTY; 5. Psagbl B KOMNekcHomn
— npegmeTHo-negarormyeckon UKT- MOCKOCTH.
KOMMETEHTHOCTMW. 6. Pagpl Teiinopa un
JlopaHa.
7. KomnnekcHas doopma
psga dypoe.
MK-4 3HaThb: 1. KoMmnnekcHble yncna
CMocobHOCTb — TEXHONOrM4YecKne npuemMbl TEOPUN 1 UX CBONCTBA.
MCNonb3oBaThb PYHKUMIA KOMMSIEKCHOTO NepemMeHHoro, | 2. ®yHKuMn
BO3MOXXHOCTU nexatime B OCHOBE NMOCTPOEHUSI KOMMJIEKCHOIO KOHTpOnbHas
obpa3oBaTenbHOM | pasnUyHbIX MoZenei B 93KOHOMMKeE, nepemMeHHoro (K.n.). paboTa
cpeabl ons COLMOSIOrMm, 3KOHOMETPUKE U T.A4. 3. OuddepeHumpoBaHme
OOCTUXEHNS (pasnuyHbie npueMsl 8bI4UCTEHUS dyHKUUK K.N
NNYHOCTHBIX, npedenos, dughghepeHyuposaHus u 4. NuTerpuposaHue




MeTanpeaMeTHbIX
N NpeaMeTHbIX
pe3ynbTaTtoB
obyueHus n
obecneyeHus
KayecTtBa y4ebHo-
BOCMUTATENbHOIO
npowecca
cpencTBamm
npenogaBaeMbIxX
Yy4eOBHbIX
npeameToB

UHMeeapuposaHusi pyHKUyul
KOMI1/1€KCHO20 1epeMeHHO20,
eblyucreHus psdoe Tednopa u
JlopaHa);

OYHKUMK K.N.

5. Psgbl B KOMNIIEKCHOM
MIOCKOCTW.

6. Pagbl Tennopa u
JlopaHa.

7. KomnnekcHas doopma
psga Pypbe.

YMeThb:

— MCMOoNb30BaTb 3HAaHWE OCHOB TEOPUU
hYHKLMI KOMMIIEKCHOIO NEPEMEHHOTO
Onsi nepesofa MHgopmMauum ¢
€CTECTBEHHOIO 513blka Ha A3bIK
MaTeMaTuKkmM n obpaTHo;

— NPUMEHATb TEOPETUYECKNE 3HAHUS
no Teopun PyHKLMIA KOMMNIIEKCHOTO

1. KomnnekcHble yicna
1 NX CBOWCTBA.

2. dyHKUUK
KOMMIIEKCHOTO
nepemMeHHoro (k.n.).

3. QndbdepeHunpoaHune KomMnnekTbl

nepemMeHHOro B OrnMcaH1Mm NpoLeccoB U
SIBMTEHMN B pa3nunyHbiX obnacTax (pyHKLMM K. MHAVBMAYATbHBIX
3HAHNS: 4. HTerpmnpoBaHne 3agaHun

’ YHKLMK K.N.
— MCMoNb30BaTb NpeuMyLLecTBa 5. Psyibl B KOMIUIEKCHOA
TEXHONOrM4ecknx Npuemos Teopuy MIOCKOCTH.
PYHKLMIA KOMIMMEKCHOIO NePEMEHHOro 6. Psiabl Teiinopa u
npuv pelleHnmn 3agay obpasoBaTernbHOM ﬂbpaHa
obnactn «Matematuka n 7 Komn}leKCHaﬂ opma
nHdopmaTmka; p.ﬂ,u,a dypoe.
— OCYLLECTBMATb NOUCK U 0THOp
MHpopmaunm, Heobxoanmon ans
peLLeHNs KOHKPETHOM 3agauu;
BnapeTtb:
— KOHCTPYKTUBHBIMW YMEHUSIMUN KaK 1. KoMnnekcHbie Yicna
OAHVM U3 rMaBHbIX acnekToB .
npodeccnoHanbHoN KynbTypbl 2 ”(); ZiOV;ZTBa'
Oyaywiero yumtensa-npeamMeTHUKa; KC.)MI}I/J'IGECHOI'O
— mMaTepuanom Teopum MyHKLMNA NepemMeHHoro (K.1.).
KOMMJIEKCHOrO NEPEMEHHOr0 Ha 3. Mt depeHumpoBaHme
YPOBHE, NO3BONSIOLLEM dYHKUUK K.N Komnnekrhbl
¢pOpMYNMPOBATE U pellaTh safa4n, 4. HTerpmnpoBaHue VHAnBUAYanNbHbIX
BO3HUMKaloLLMe B Xxo4e ydebHon DYHKLIAM K., 3anaHuil

OeaTenbHOCTM No nNpernogaBaeMbim
npegMeTam, a Takke B NPakTU4ecKkomn
aedarenbHocTu, TpebytoLne
yrny6bneHHbIX npodeccnoHarnbHbIX
3HaHUN;

— HaBblkamu chopmanunsamm
TEOPETUYECKUX N NPUKITAOHBIX
npakTU4Yecknx 3agad.

5. Psagbl B KOMNniekcHom
NNOCKOCTN.

6. Psabl Terinopa n
JlopaHa.

7. KomnnekcHas doopma
psga dypbe.

MNpomexyToyHas aTTecTauus — 3a4eT C OLeHKOM

BOFIpOCbI K 3a4eTy

19.2 OnucaHue KpuTepyeB U LIKanbl OLEHUBaHUA KOMMNEeTEeHUMA (pe3ynbTaToB OOy4eHus) npwm

NPOMEXYTOYHOM aTTecTauum

[ns oueHMBaHMSA pe3ynbTaToB OOy4YeHMs1 Ha 3a4eTe C OLEeHKOW WUCMOMb3ylTcs creayolme

nokasatenu (3YHbi n3 19.1):

1) 3HaHMe y4yebHOro MaTtepvana W BrageHue MNOHATUIAHBIM annapaToM Teopuu YHKLNIA

KOMIMIEKCHOro nepeMeHHoro;

2) yMeHUe CBsA3bliBaTb TEOPUIO C MPAKTUKOMN;
3) ymMeHune unncTpnupoBaTtb OTBET NpumMepamMmu, baktamu, JaHHbIMU HaYYHbIX NCCNeaoBaHUM;
4) yMeHMe NMPUMEHATb TEOpPeTUYECKNE 3HaHUS ONs peLlleHns NpakTUYecknx 3agad B obnactu
Teopun PYyHKUUIN KOMMNEKCHOro NepeMeHHOoro, peLlaTtb TUMNoBble PpacYETHbIE 3aauyM.

Ans oueHMBaHMS pe3ynbTaToB OOy4YeHUs Ha 3a4yeTe C OLEHKOW ucnonb3yeTcs 4-GannbHas

LUKana: «0TNMYHOY», «XOPOLLOY, «yAOBMNETBOPUTENBHOY», «HEYOBNETBOPUTEIBHOY.




CooTHolleHne n0Ka3aTenel7|, KpUTeEpPpUEB U LLKasibl OUEHNBAHNA PE3YJ1IbTATOB 06yqul/I$l.
YpoBeHb
cchopmmpoBaH LLikana oueHokK
HOCTHU
KOMMeTeHLNN

KpVITepI/II/I OLleHNBaHNA KOMNETEHUNI

Ob6yyarowuticsi 8 nosiHoli Mmepe erradeem MOHSIMUUHbIM arnnapamom
meopuu byHKUUL KOMIMIIEKCHO20 epeMeHH020, criocobeH
unrcmpupogame omeem npumepamu, ghakmamu, 0aHHbIMU MoBbIeHHbI
Hay4HbIx uccriedosaHull, MPUMEHsIMb MeopemuyecKue 3HaHus Orsi Omnu4Ho
PeLeHUst Munoebix pacyémHbix 3aday U fnpakmuyeckux 3adaHuli yposeHe
boree 8bICOKO20 YPOBHS CIIOXHOCMU 8 obriacmu meopuu hyHKUUL
KOMIMIIEKCHO20 NepemMeHHOeO0.

Obyyarowutics ernadeem rnoHAMUUHbIM annapamom meopuu hyHKyUU
KOMIMJIEKCHO20 NepeMeHHo20, CrIocobeH ummocmpuposams omeem
npumepamu, chakmamu, MPUMEHSIMb MeopemuYecKue 3HaHus rnpu Basosbii
peweHuUU murnoebix pac4émHbix 3aday, doryckaem He3HaqyumesibHble Xopouwio
owubKu npu peweHUU npakmu4yeckux 3adaHuli bosiee 8bICOKO20 yposeHe
YPOBHSI CrIoXXHOCMU 8 obriacmu meopuu yHKUUL KOMIIIEKCHO20
rnepemMeHHo20.

Obyyarowuticsi enadeem 4acmuyHO MeopemuyeckuMu OCHogaMu
meopuu byHKUUL KOMIT/IEKCHO20 epeMeHH020, chpacMeHmMapHo
crnocobeH unnocmpuposames omeem rpumMmepamu, ghakmamu, 8 psioe
criydaes 3ampyOHsiemcsi NpUMeHsIMmb meopemuyvecKue 3HaHUs rnpu
pelueHUU murnoebix pacyémHbix 3aday, He eceada criocobeH pelwums
npakmuyeckue 3adaHusi 6osiee 8bICOKO20 yPOBHSI CITIOXHOCMU 8
obriacmu meopuu ¢hyHKUUU KOMITIIEKCHO20 NepemMeHHOEZ0.

Omeem Ha KOHMPOJIbHO-U3MEPUMESbHbLIU Mamepuarn He
coomeemcmeyem itobbIM mpeM U3 rnepeyucsieHHbIX rnokasamerned.
Obyyarowutica deMoHcmpupyem ompbi8OYHbIE, (hpacMeHMapHbIe Heydosnemeopu-
3HaHus, doryckaem epybbie owubKu rpu peweHuU muroebix mesibHO
pac4yémHbix 3aday nubo He umeem ripedcmaessieHusi o criocobe ux
pPELUEHUS.

lNopoeoenili Yoosenemeopu-
ypOBeHb meJsibHO

19.3. TunoBble KOHTpONbHbIe 3aJaHMA WU UHble MaTepuanbl, HeobxoAuMble ANS OLEeHKU
3HaHUW, YMEHUW, HaBbIKOB M (UNKU) onbiTa AeATeNbHOCTH, XapaKTepusylolme ITanbl
cdhopMupoBaHMA KOMMNETEHLUMIA B NpoLecce 0CBOEHUA ob6pa3oBaTenibHOW NpPorpaMmmbil

19.3.1 lNMepeyvyeHb BOMPOCOB K 3a4€Ty C OLLEHKOM:

1 KomnmnekcHoe 4uCno: CroXeHue, YMHOXEHWe, BbluMTaHWe W [ereHMe BO MHOXEeCTBe
KOMMMEKCHbIX Yncen (K.4.).

2 Anrebpaundeckasa n TpyuroHomeTpudeckas opMbl K.u.

3 CreneHb C HaTyparnbHbIM nokasaTenem pAns KM4., apumMeTUyecKun KOpeHb U3 K.M.;
CONpsKEeHHbIE K.4.

4 eomeTpuyeckasn MHTepnpeTauus genctenin (onepaunin) B MHoxecTtee C; obpatHoe umcno ans
K.u.

5 ®yHKUMM KOMNNIEKCHOrO NepeMeHHOro (K.Nn.). OCHOBHbIE MOHATUS.

6 lNpegen n HenpepbiBHOCTb (pyHKUMKM K.N. MNpegenbl ee BeLECTBEHHOW U MHUMOW 4acTen;
reomMmeTpuyecKoe UCTONKOBaHWE npeaena K.n.

7 OCHOBHbIe anemMeHTapHble PYHKUUN K.N.: NoKa3aTenbHada, orapudmmnyeckas, cteneHHas,
TPUroHoMeTpuyeckasi, obpaTHas TPUroHoMeTpu4eckas.

8 [OuddepeHumpoBaHne hyHKUMM K.N.Ycnosusa Sunepa-Hanambepa.

9 lMNpasuna gudpdepeHUnpoBaHNA PYHKLNIA K.1.

10 AHanuTtndyeckasa dyHkuma, dnddepeHuman dyHKUUn K.n.

11 FeomeTpryecKnin CMbICN MOAYNSA U apryMeHTa Npov3BOAHOMN.

12 MNoHATME O KOHPOPMHOM OTOBPAKEHNN.

13 WHTerpupoBaHue yHkumm K.n.OnpegeneHne, CBOMCTBA 1 NpaBuna BbIYMCIEHNS UHTErpana.

14 CsouncTtBa nHTerpana gyHkumm k.n. Teopema Kown.

15 MNepBoobpasHasa n HeonpeaeneHHbIN UHTerpar.

16 ®opmyna HetoToHa-JlenbHuua. Cneacrems.

17 WHTterpan Kowwn. NHTerpanbHas dopmyna Kowwu.



18 Yncnosble psabl C KOMNIIEKCHbIMW 3fiEMEHTaMK (K.4.): CyMma psga K.

19 Cxogdawmecs n pacxogsawmecs pagbl K.4.; Heo6XooMMbIN NPU3HAK CXOOUMOCTU PSAOB K.4.;
abconioTHO cxoaswmecs padbl K. Y.; CBA3b Mexay abContTHOW CXOOUMOCTbIO U CXOAMMOCTBLIO PSAoB
K.Y.; YCNIOBHO CXOASALUNACA PAf K.u.

20 CnoxeHwe W BblUMTaAHME PSOOB K.4.; YMHOXEHWEe psaoB K.4M. Ha 4ucno; Teopema o
nepecTtaHoOBKe 4YrneHoB abCOMTHO Cxosllerocs psga k.M., Teopema O npou3BegeHurM abcontoTHO
CXOASALWMXCH PAOOB K. 4.

21 CteneHHble psigbl. Teopema Abens.

22 Psap Tennopa. PasnoxeHue dyHKUMM B cTeneHHon psag, Tennopa.

23 Psig MaknopeHa.

24 Hynun aHanmMTrnyeckon yHkuuu.

25Psp JlopaHa. MNMpaeunbHasa u rnaeBHasa YacTtu paaa fllopaHa.

26 Knaccudwmkaums ocobbix Todek. CBA3b Mexay Hynem U MOncoM (OYHKUMKU. YCTpaHumble
0COOble TOYKMW.

27 Montocbl. CyLecTBEHHO 0COBbIE TOYKN.

28 BblMeT dyHKUuK. TloHATME O BblMETAX M OCHOBHAsA Teopema O BblyeTax. BblumcneHue
BblYETOB.

29 MNprMeHeHne BblYETOB B BbIYUCIIEHUN UHTErpasnos.

30 KomnnekcHasa popma paga Pypee.

19.3.2 MNepeyeHb NnpakTUYECKUX 3aA4aHUN (NpUMepbl)
Tema 1. KomnnekcHbie Yucna u ux ceoticmea

3adaHue 1. KomnnekcHoe wuumcno o =2+2/(1—i)3anncate B anrebpanyeckoin u
TPUroHOMETpUYeckon bopmax.
3adaHue 2. Bblumenuts sin (7 +i)

3adaHue 3. [JaHbl OBa KOMMMEKCHbIX 4uMcna 54i u 2+4+3i. Hantm ux CyMMY, pPasHoOCTb,
npousBedeHne n YacTHoe.

3adaHue 4. Bo3BeCTu B yKa3aHHble CTeNeHu AaHHble komnnekcHble uncna: (3+4i)*, (1+2i)°,
2+i0)".
3adaHue 5. N3Bneyb kopeHb kBagpaTHbIN U3 unicna o =9 +40i.

3adaHue 6. HailTv 3HaueHWe BbipaxeHust z° —2z° +5z npu z =1—1i.
3adaHue 7.. lokasaTb, 4YTO KOMMMEKCHOEe 4Yncno z=1—i $SBMSAETCS KOPHEM YpaBHEHWUS

22 +272-6z+8=0.

Tema 2. PyHKYUU KOMMIIEKCHO20 NepeMeHHO020
3adaHue 1. HaiiTn 3Hauenust dyHkumM f(z) =2z’ —2z° +5z Npu CREAyloWmMX 3HAUYEHUsIX
aprymenTa: 1) z=i;2) z=1-i;3) z=2+1.

3adaHue 2. [laHa pyHKUMA @ = z° + 7. HaiiTn 3HaveHne pyHKLMM Npu:
1) z=1+1i;2) z=2-i;3) z=1i;4) z=—1.

3adaHue 3. Haiitu ln(\@ + i).
3adaHue 4. Ona paHHon dyHkumn  f(2) =u(x,y)+iv(x,y), roe Z=Xx+Iiy, Hautu

[AENCTBUTENbHYIO YacTb u(x, y) M MHUMYIO YacTb V(X, y):

A £(2)=2.9) 1) = o) f() =€ 0 (z) =sin

3adaHue 5. OnpenennTtb yHKLNIO f(z), rae Z2=x+1iy,ecnunRe f(z) =X unim f(z) =-y

3adaHue 6. [lokasaTtb, YTO PyHKUMS W = Z2 ABNAETCS HenpepbIBHOM Npw Ntobom 3HayveHnn Z.
j /2 _ .

3adaHue 7. [okazaTtb, uto € =—1, ™'~ =1.

3adaHue 8. Haittu: 1) COS1 ; 2) sin (1 + 2i).
3adaHue 9. Hantu: 1) In(-1); 2) Ln(-1); 3) In i; 4) Lni; 5) In(3+4i); Ln(3+41).



3adarue 10. Hain: 1) 1’ ;2) 27,
3adarue 11. Hantu: 1) Arcsin2;2) Arctg(2i).

Tema 3. JupgepeHyuposaHue ¢hyHKUUU KOMMIIEKCHO20 NepeMeHHOo20
3aldaHue 1. BbISICHUTb, BMSIETCA N aHANMUTUYECKON PYHKUMS W = Z.

3adaHue 2. BbISICHUTb, ABMSETCS N aHanuTudeckon yHkuma w = ZRe z.
BadaHue 3. Hanmtn aHanutuuyeckyto dyHKumMio f(z), ecnn un3BecTHa €€ MHUMasl 4acTb
v(x,y) =2x> =2y +x.

BadaHue 4. Hantn aHanutnyeckyro dyHkumio f(z), ecnvm usBecTHa €€ AenCTBUTENbHAs YacTb

u(x,y)=x"—y> —x

3adaHue 5. HallT TOUKM, B KOTOPLIX CyLLECTBYET MPOM3BOAHAS (PYHKLMN €, 1 BBIMUCTIUTB 3Ty
NPOU3BOAHY!O.
3adaHue 6. AensieTcs nn anddepeHLpyemMoin yHKLMSA f(Z) =e"cosy+i-e'siny

3aldaHue 7. [laHa nencreutenbHasa 4acTb u(x, y) = x> — y2 — X auddepeHLMpyemoit yHKLMM
f(Z) roe 2= X+ Yi.Haitn dpyHkumio f(z).

3adaHue 8. laHa MHMMas YacTb v(x, y)= X +Y puddepeHumpyemMon yHKLUN f(z) Haintun
3Ty (PyHKUMIO.

Tema 4. UHmeepupoeaHue hyHKUUU KOMI/IEKCHO20 NMepeMeHHO20

3adaHue 1. BblMuCNUTbL WUHTErpan J-Zdz, roe L — nuHnsa, coegmHsitowas Todkn z=-1,z=1,
L
npunyem: 1) L — oTpe3ok AeNCTBUTENbHOM OCU OT TOYkM z=-—1 go Toukm z=1, 2) L — BepxHaa

NONYOKPY>KHOCTb |z| =1.

3adaHue 2. BbluucnuTtb uHTErpan j (1+i—-27)dz, roe L — oTpesok nNpaMon Mexay To4ykamu
L

7, =0, z, =1+i.

Z
3adaHue 3. Bbluncnutb nHTerpan j , roe L — OKpY>XXHOCTb pagnyca r ¢ LLEHTPOM B TOYKE a.
z—a
L

2+i

3adaHue 4. BblumcnnTb nHTerpan _[(3Z2 +2z7)dz.
1-i

1
3adaHue 5. BbluucnuTb UHTErpan JZ sin zdz.
0

. 2
3adaHue 6. Bbluvcnuts uHTerpan  J = .[ (lz+z )dZ, rae  [- 4acTb  OKpYXHOCTU
!

4=2, argze [%n}

3adaHue 7. BbluMcnuTb UHTerpan J.f(Z) dz, rpe f(Z)= (y+l)—xi, AB - 0Tpe3ok npsiMon,
AB

coeanHsioLLMiA Toukn 2, =1 Uz, =—i.
1+i

3adaHue 8. Bbluncnutb nHTErpan IZ dz.

1



3adaHue 9. Bblumcnutb uHTerpan I— raoe L — okpyxHocTb pagnyca R=1 ¢ LeHTpoM B Touke

7 27 +1
Z =1, npu4em 06Xxof KOHTypa OCYLLECTBIAETCA NPOTUB YAaCOBOW CTPESKH.
sin 7
3adaHue 10. Bbluucnutb nMHTErpan J-—zdz , rae L — noboin 3aMKHYTbIN KOHTYp, KOTOPbIN He
7 <
npoxoaut Yepes Touky z =0. O6xoa KOHTypa coBepLUaeTCs NPOTMB YacOBOW CTPENKM.

Tema 5-6. PsiObI 8 koMniekcHoU niockocmu. Psidbl Telinopa u JlopaHa.
3adaHue 1. Pa3noxutb B pag Tennopa yHKUuno f (z)z 1/(2— z) B OKPECTHOCTM TOYKKN z, =0.

3adaHue 2. Pasnoxutb B pag Tennopa pyHkumio f (z): 1/(5 —3z) B OKPECTHOCTM TOYKMN Z, =1.
3adaHue 3. Pasnoxutb B psg Tennopa yHKUMo f(Z) =1g 7 B okpecTHOCTM Toukn Z, =0.

3adaHue 4. Hantu nepsble Tpu YneHa paaa Tennopa no cTeneHsaM z yHKUmm f(Z) — oSNz

1
3adaHue 5. PasnoxuTb yHKUUIO f (Z): Z(l— Z) B psag JlopaHa B criegytowmnx «Konbuax»:1)

0<[zf<1; gy [ >1; gy O<|z—1[<1.
3adanue 6. dynkumio f(z)=1/(z—1)z—2) pasnoxuts B psa MNopaHa, npuHss z, = 0.

3adaHue 7. DyHKuuIO f(z) =z /(Z - 2)2 pa3noxutb B psg JlopaHa no cteneHsm z—2.

3adaHue 8. Hantu pasnoxeHune ¢yHKUUN % B psaa JlopaHa no cTeneHsm (z—l) B

OKPECTHOCTM TOYKU z, = 1. YKa3aTb rmaBHYt0 1 MPaBUMbHYIO YacTu psaa u ero obnact CxoanMocTy.

3adaHue 9. Pasnoxutb B psg Tennopa no creneHsim buHoma —1 YHKLMIO f(Z) = Z5

3adaHue 10. Pasnoxutb B psAn JlopaHa no creneHam z  yHKUMIO f(z)zl/(2x—5) B
OKPECTHOCTY TOYKU Z = oo,

3adaHue 11. [lokasatb, uto Touka Z, =0 aensetca Hyném BTOpOro mopsaka ANA YHKUMK
f(z)=1-cosz.
3adaHue 12. HairTv nopsiaok Hynsi z, =0 ans dymkumn f(z)= 2" /(z—sinz).

3 .
3adanHue 13. Haitt Hynu dyHkumn f (2) = (Z2 + 1) SIN Z v onpeaenntb UX NOPSIAKM.

3adaHue 14. [okasatb, 4To Touka z,=0 pAng dyHkumm f (Z)=(ex—1)/ 7  siBnsieTcs

yCTpaHMMOoun 0CoBOoI TOUKON.
z

z* —IXZZ +1)2 .

3adaHue 16. iccnegoBaTb 0COGbIE TOYKN PYHKUMK | (z) =

3adaHue 15. Hantu nontocbl oyHKLUMM f(z)z (

sin z
2+t -z-1
Tema 7. KomnnekcHasi gpopma psida Pypbe

z+1
3adaHue 1. Haintn BbiueT dyHkumm f(2) = —;
Z
Z
3adaHue 2. HaiiTu BblueTbl pyHKUMN [(7) = ———.
(z=2)(z—4)
2
3adaHue 3. HaiiTu BblueT yHKumm f(z) = ( < e
Z —

3adaHue 4. Hantv BbiveT dyHKUMM f(z) = z° cos ! 1
7 —



Inlz+2
3adaHue 5. Bbolumcnutb nHTerpan if (Z—z)dz, rae J — OKPYXXHOCTb |z| =1/2, koTopyto Touka
Z
Ve
Z IPOXOAUT B MOSNOXUTENBHOM HanpaBfeHNN.

dz

3adaHue 6. Bbluncnutb uHTErpan ff B CrieayroLmnx cnyyasx:

2 2(z+2)z+4)
1) 7 — OKpYXHOCTb |2|=1; 2) 7 — okpyKHOCTb |z|=3; 3) 7 — OKpyxHOCTb |z|=35.

z+1
3adaHue 7. Hantu I( 1)( 2)( 3)dZ roe y- 3aMKHYTbI KOHTYp, BHYTPU KOTOPOro
<—IN\Z— <~

14

HaxogsiTes nomocel 2 =1, 2 =2, 7z =3.

19.3.3 TecTOBbIE 3apaHUA
He npegycmoTpeHsbl

19.3.4 NepeyeHb 3agaHNi onsi KOHTPOSbHbIX padoT
BapuaHT 1
1. CocTaBuTb KBagpaTHOE ypaBHeEHME
X2+2x+5=0
2. Hantn pencrButenbHble YMcna X Uy U3 yCrnoBusi paBeHCTBa ABYX KOMMEKCHbIX Yncen
5x—2y+(x+y)i=4+5i
3. BbINONHUTL OeNCTBUS

17 - 6i
a) 3-4i 6)(1—1')3 gl —i”
BapuaHT 2

1. CocTaBuTb KBagpaTHOE YypaBHEHME NO €ro KOPHAM
x, =1+i3; x, =1-i/3;

2. Hantn gencrButenbHble YMcna X Uy U3 yCcroBusi paBeHCTBa ABYX KOMMIIEKCHbIX YMCen
S5xi—2+4y=9i+2x+3yi

3. BbinonHutb gencreud

4-3;
. 13 .3 .100

a) 2+i 6)d+1) B)i’ —i

Kputepum oueHku:
- OLEeHKa «OTNINYHOY» BbICTaBNAETCSA CTYOAEHTY, €Cnu NpaBuibHO BbiNnonHeHo 6onee 90% 3agaHunm;
- OLEeHKa «XOpOoLIO» BbICTABNAETCS CTYAEHTY, eCnv nNpaBuibHO BbiNonHeHO 6onee 70% 3agaHui;
- OLUeHKa «yAOBIeTBOPMUTENIbHO» BbICTABMAETCA CTYAEHTY, €CNU NpaBuIbHO BbINOMHEHO Gonee
50% 3apaHui;
- oOLeHKa «HeyAoBNeTBOPUTENbHO» BbICTaBISAETCS CTYAEHTY, ECNU NPaBUSIbHO BbIMNOMTHEHO MEHEE
50% 3agaHui.

19.3.5 Tembl KypcoBbIX paboT
He npegycmoTpeHsb!

19.3.6 Tembl pechepaTtoB U AOKNafoB
He npegycmoTpeHsb!

19.3.7 KomnnekT nHaMBMAyanbHbIX 3agaHun (npumepsbl)
WuauBuayanbHoe aomallHee 3aaaHue
BapuaHT 1
1. na AaHHbIX YHKUMIA HAUTU UX AENCTBUTENBHYIO YacTb U(X,Y) U MHUMYIO YacTb V(X,Y):

1121213 2%:14 2+2:15 ((2)°.
2. Oinsi jaHHbIX yHKUMiA £(2), rae z = re' Haitm ‘f(z)‘ n Argf(z):



1 zZ
21 f(z)=2>;22f(z)=—;23 f(z)=¢";24 —.
‘ [
3. Ykasatb obnactb aguddepeHunpyeMocT yHKLUUM 1 BbIYUCIINTD MPOMU3BOLHYIO.

— 1 —
31 f(z)=2z;321(z)=—;331(z)=1z;3.4 f(z)=z+2i.
V4
4. BblumMcnutb nHTErpan JImZdZ, roe |:
1

4.1 oTpe3ok npsiMor oT ToukM 0 4o Toukm 1+2i;
4.2 pyra napa6onsbl y = 2x?% oT Toukm 0 [0 TOYKM 1+2i;

T, T
4.3 BLIMUCIINTL MHTErpar J.(lz +27)dz, roe | — 4acTb oKpyKHOCTY |Z| =2,argz e [E,n:l;
4.4 BbMUCIIUTL MHTErpan Isin zdz , roe | — oTpesok npsiMon oT Toukn 0 40 TOUKM TT+1TT.
1
5. HanTtu pasnoxeHue yHKUMM —zsinZ B psa JlopaHa:
Z

a) B ocoboil Touke Z, = 0; 6) B ocoboit Touke 0.
YKasaTtb rnaBHyto 1 NPaBUbHYI0 YacTu psiga U ero 06rnacTb CXOAMMOCTH.

MNpumepbl 3agaHU ANg caMoCcToaTenbHOW paboThl

1.MpeacTaBntb B TPUroHOMETPUYECKON hOPME KOMMMEKCHbIE Yucna.

1.1.a) 2+4i;6) J3-i; B) 2001; 1.2.a) 3-2i;6) NCENE B) 2002 ;

1.3.a) 1+2i;6) 2—i;8B) 3-2i; 14.a)1-i;6) =3+2i;8B) 5+1i;

1.5.a) 2—i;6) 3+4i;8B) z—3i; 16.a) 5+i;6) 1-3i;B) 2+1i;

1.7.a) z+i;6) z+1;8) 4-3i; 1.8.a) z—-3i;6) 1+3i;8) 3—-2i;

1.9.a) —2+1i;6) 1+i;B) 1+2i; 1.10.a) 4—-3i;6) 2+i;B) 5—1i.
<y

2.Hant 2, + 2,5 2, =2, 21" 2y Z,ecnm:

21. z,=1+2i, z, =2~1i; 22. z,=1-i, z, =-3+2i;

23.z,=2-1, 2, =3+4; 24. z,=5+1, z, =1-3i;

25. z,=z+1i, z, =z+1; 26. z,=2-3i, z, =1+3i;

2.7. z)=-2+1i, z, =1+1i; 28. z,=4-3i, z, =2+1,

29. z,=2+3i, z, =5-1i; 2.10. z, =2i—1, z, =2i+1.

3. BosBecTn B cTENEHb KOMMSIEKCHOE YNCHO:

3.1. (*+3)°, 1-i°)%; 3.2. 1+, (3+0)°;

3.3. (2+3i%)’, (4-2i°)%; 3.4. 3-i)*, (1+2i)7%;

35. (i* +3)°, (-1+i)°; 3.6. (1+i7)"°, (3 +i)°;

3.7. W3-, (1+i*\3)%; 3.8. (-1+id/3)7, (1+2i%)7;

39. 2-i")’, 2+i")*; 3.10. (1+2°)*, 1-2i*)° .

4. Hantn Bce 3HaYeHNS KOPHSI.
41.3-i;  42.31-i; 43.3-1; 44.31; 45 4i;
4.6.i; 47. J1+i; 4.8.3-1+i; 4.9. V-i; 4.10. Y1+i.

5.HaiTtu 3HaveHue pyHKuUK:

5.1. Jana yHKuma f(z) = ! —, rpe z = x+iy . Hantu eé 3Hayernne f(i+1).
X —1y




5.2. NaHa dyHKUmMA f(z) = ! —, rae z = x+iy . Hantn eé 3Havenune f(i).
X—1y

5.3. JaHa dyHKuma f(z) = ! —, rpe z = x+iy . Hantu eé 3nayenune f(3-2i).
x—1iy

5.4. Dana yHKUMa f(z) = x” +iy>, rae z = x +iy . Haintn eé sHadenve f(1+2i).

5.5. QaHa pyHKumnsa f(z) = x° +iy”, rae z = x +iy . Hantn eé sHavenne f(2—3i).

5.6. NaHa dyHkuma f(z) = x> +iy*, rae z = x + iy . Haiitn eé sHauenve f(—i).

+1 )
5.7. Bbluncnutb 3HaveHne pyHkumn f(z) = Z_l B TOYKE 7, =—2+1i.

5.8. BblumcnuTb 3HadeHue yHKumMM f(z) B Todkax z, M z,: f(z2)=2z" —2z+i, 7, =—2+3i,
Z, =4-3i.

. . i
5.9. Bbluncnutb 3HadeHne pyHkumn f(z) B Todkax z,u z,: f(z) = 22+, z,=1-i, z, = 5

5.10. BbluncnnTb 3HaveHne PyHKUMM f(7) B ToUkax z,U z,: f(z) =z —2z+i, z, =1—-1,

Z, =1+i.
6. Hantu:
L)
6.1.¢M62.¢2. 63 cosi. 64 sin(1+2i).  65. In(—1).
6.6. Ln(—1). 6.7. Ini. 6.8. Lni. 6.9. In(3+4i). 6.10. Ln(3+4i)-
7. OnpepenuTtb, anddepeHumpyema nn pyHkums f(z). Ecnn ga, 10 HanTM eé NponsBoaHY!HO.
7. f(@)=(x"+y*) = 2xyi; 72. f(2)=(x" =3xy*) +i(Bx*y - y’);
73. f(z)=iz” —=3z+1; 74. f(2)=2z+2i;
1
75. f(2) =2 76. f(2)=—;
Z
1
7.7. f(z)=g; 78. f(2)=ax” +2bxy +cy’:
79. f(2)=z>+2i; 710 f(2)=2"—z+i.

8. BbluncnnTb nHTErpan.

8.1. J‘szz , roe AB — oTpe3sok npamMon, coeguHsoLLEN TOYKN 4= 1, ZB =1i.

2
z°dz § § 1
8.2. § - MO 3aMKHYTOW kpuBon [ :|z| =—.
2+ 2

- 7°dz

- 10 3aMKHYTOI kpnBoIA [ :|z+i =1.

Sz

. dz

“(z+2)° -z
c dz

8.5. J (z+ 2)3 .z
c dz

8.6. J _(Z +2)° .2

8.3.
8.4. no 3aMKHYTOW KpuBoWn [ :|z — 2| =1.

no 3aMKHYTOW KpmBoWn [ :|z| =1.

Mo 3amMKHYTOW KpuBow [ :|z+2/=1.

8.7. |zdz , Toe | — oTpe3oK AeNCTBUTENBbHOM OCK OT TOYkM z =—1 Ao Toukm z =1.
!



8.8. IZC[Z , TOe | — BEpXHSASi OKPY)XHOCTb |z| =1 oT Toukn z=—1 go Toukm z =1.
!

8.9. j(1+i—22)dZ, rae [— oTpesok nNpsiMon oT Toukn z, =0 A0 ToYkn z, =14i.

l

dz

8.10. J —a’ roe | — OKpYyXXHOCTb paguyca ! C LEHTPOM B TOYKE ¢ .
1

9. HanTtu pasnoxeHue dyHKLMM B pag JlopaHa B Touke Zp MO CcTeneHam 7—7.

Z
9.3. z-sin z, rAe 7, =oo. 9.4. sin(2+2z), rAe z,=0-
9.5. 2 ,roe z =1. 96. < ,roe z =1.
0 0
z-1 -1
1
9.7. 2 e 20=0- 9.8. <+l rpe Z, =—1.
z+2
1
9.9. e%*! rpe z, =00 9.10 z ,rme ; —=9.
— 0
z—2

10. Hantu BblMeT yHKUUN.
Z+i 2 +1 z+1

10.1. f(2) = - . 10.2. f(2)=—F5—. 10.3. f(2)=——.
Z—1 77 -1 Z
__z=b __ Il
10.4. f(Z)_(z,+1)(z—2i)' 10.5. f(2) = 10.6. f(2) 2
_ _sinzg _ 1
10.7. f(Z)_—(z+3i)' 10.8. f(2) — 10.9. f(2) e
10.10. f(2) = _Z .

S g

Kputepun oueHku:

- OLEeHKa «OTNMYHO» BbICTABNAETCS CTyAEHTY, eCcnv NpaBunbHO BbinonHeHo 6onee 90%
3agaHui;

- OLEeHKa «XOpOoLlO» BbICTaBMAETCA CTyAEHTY, eCnn npaBuibHO BbinonHeHo 6onee 70%
3aJaHui;

- OLEeHKa «yAoBrneTBOPUTENbHO» BbICTABMNSAETCHA CTYAEHTY, €CNM NPABUITbHO BbIMOJTHEHO
oonee 50% 3agaHui;

- OUEHKa «HeyAoBNeTBOPUTENIbHO» BbICTaBNAETCA CTyAEHTY, €Cnu  npaBuIlbHO
BblnosiHeHo meHee 50% 3agaHui.

19.4. MeToau4yeckme martepuanbl, onpegensmwolme npoueaypbl OLUEHMBAHUA 3HAHUNA, YMEHUWN,
HaBbIKOB U (UNX) ONbITa AEATENIbHOCTU, XapaKTepuU3yroLwmux 3Tanbl hopMUpoBaHUS KOMNETEHLMN

OueHka 3HaHW1, YMEHNA U HABbIKOB, XapaKkTepuayloLas atansl OPMUPOBAHNA KOMMNETEHLNA B
paMkKax W3ydeHuUs OUCUMNNUHbI OCYLLUECTBNSETCA B XO4e TeKywen U MPOMEXYTOYHOW
aTTecTauun.

TeKkylWnn KOHTPOSIb yCNeBaeMoCTU MPOBOAUTCA B COOTBETCTBUM C [lONOXEHMEM O TeKkyllien
aTTectauyum obyyawwmxcs no nporpammamMm  Bbicwero obpasoBaHusi  BopoHexckoro
rocy4apCTBEHHOrO yHuBepcuteTa. TeKkylwmin KOHTPOSb YCneBaeMoCTn NpoBoauTcs B hopmax:



ppoHMarsnbHbIX 0fpPoOCco8, KOHMPOJsbHbIX pabom, uHOuUsudyasibHbiX 3adaHul. Kputepuu
OLeHMBaAHNS NpUBEOEHDI BbILLE.

lMpomexyTovHas aTTecTauns npoBoAUTCA B COOTBETCTBMM C [ONOXEHNEM O NPOMEXYTOYHON
aTTecTaumm obyyaroLmxcst No nporpammMmam BbicLLero obpasoBaHus.
KOHTpONbHO-n3mMepuTenbHble MaTtepuanbl NPOMEXYTOYHOW aTTecTaumm BK4YalT B cebs
TeopeTu4eckne BOMPOCHI, MO3BOMIAIOWINE OUEHUTb YPOBEHb MOMYYEHHbIX 3HaHUA W
npakTMyeckoe 3aJaHuve, NO3BOMALWEE OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUNA W
HaBbIKOB.

Mpn oueHMBaHUN WCMONb3YITCA KONMMYECTBEHHbIE LWKanbl OueHOK. KpuTepun oueHnBaHus
npuBeaeHb! BbiLLe.



