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PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHDI
B1.B.10 Teopusa hyHKLUA KOMMNIIEKCHOIO NepeMeHHOro

1. Wncdp n HanmeHoBaHWe HanpaBNeHUs NOAroTOBKMU:

44.03.05 MNMeparormyeckoe obpasoBaHme (C ABYMSA NPOodUnsiMmn NOAroTOBKM)

2. Mpodnnu noaroToBKM:

MaTematuka. IHdopmaTmka n nHdopMaLnoHHbIE TEXHOOrMN B 0Opa3oBaHun
3. KBanudwmkauusa BbinyckHuKa: 6akanasp
4. dopma ob6y4eHus: oyHasi, 3a04Has

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

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

7. PekomeHgoBaHa: Hay4yHO-meTogudeckum coBetom dunmana (npotokonn Ne 1 ot
31.08.2018r.)

8. CemecTp: 6



9.Lllenu n 3apgayum y4e6HON ANCLUUNIINHDI:

Lenbio yyebHOM aucumnnuHbl «Teopna YHKUMA KOMMSIEKCHOMO MEPEMEHHOro» SBMsieTcA
OCBOEHWE CTyAeHTaMn TEOpPEeTMYECKMX OCHOB M Hay4yHOro o60CHOBaHMS OCHOBOMOMararLwmnx
NOHATUN TEOPUN (PYHKUMIN KOMMIIEKCHOIO MNEPEMEHHON0 WM METOAO0B MPAKTUYECKOro UX
NCNoNb30BaHWs, OBMageHNe CUCTEMOW MaTeMaTUYeCKUX 3HaHUW, YMEHWA W HaBbIKOB,
obecneyvnBaloLLnX pasBUTME YHUBEPCATbHbIX KOMNETEHLMIA CTYAEHTOB.

3agayum y4eb6HOM AUCLMUNIIUHDBI:

— 03HaKOMWUTb C TEOPETUYECKMMUN OCHOBaMU OUCLUMNIIHDI;

— €o3paTb ycrnoBus Ans GopMMpoBaHMs NOrMYECKOro M abCTPaKTHOrO MbILLIEHUS Y CTYAEHTOB
Kak OCHOBbI MX AanbHenwero acpdekTMBHOro obyyeHus;

— cgopmupoBaTb Habop HeobGXxoaMMmbIX Ana panbHenwero obyyeHns npegMeTHbIX U
oOuiey4yebHbIX YMEHMA Ha OCHOBE peLleHUsl Kak MNpeagMeTHbIX, TakK U 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 A8 MaTeMaTUYeCKoN AeATENbHOCTM N HeobxoauMble ANst MONTHOLEHHOM XXU3HU B
obulecTse;

— cthopmmpoBaTtb npeactaBneHne o6 maesx M meTogax MartemaTuku, O MaTemMaTuke Kak
dopme onucaHusa n meToae NO3HaAHUSA OKPYXKatoLLero 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 y4yeb6HOM ANCLUUNIUHBLI B CTPYKTYpe obGpa3oBaTesibHOW NporpamMmbl:
OucumnnuHa «Teopus PyHKUMI KOMMNNEKCHOrO NepeMeHHOro» BxoamTt B 6nok b1 «ducumnnmHbl
(mogynu)» n gaBngetca obsi3aTenbHOM AUCUMMIIMHOW BapuaTMBHOW 4acTu obpasoBaTenbHOm
nporpaMmmbl. [ns mM3yvyeHus OucuunnumHbl Tpebyetca ocBoeHme KypcoB «MartemaTtuka» unm
«3OnemMeHTbl anddepeHUManbHOro ncunucneHnay n «BeegeHme B mateMaTUYecKUin aHanmsy
UnNu «AneMeHTbl MHTerpanbHOro ncuncneHusy, «Anreépa n Teopus umcen», « Teopus pyHkUM
AENCTBUTENBHOIO MNepeMeHHoro». [ucuunnmHa sBnsieTca npeawecTsylowen aAns KypcoB
«DneKkTpoTeEXHMKA N pagnoTexHunkay, «Metoamka obyyeHns matemaTmke» 1 ap.

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

11. MNMnaHupyemble pe3ynbTaTbl 00y4YeHUs no AucuunnuHe/moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yfbTaTamMuM OCBOEHUs o6pa3oBaTeribHON
nporpamMmbl (KOMNETEHUUAMU BbIMYCKHUKOB):

KomneTteHuus

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

3HaeT (UMeeT NpefAcTaBIeHNe): CBA3b TEOPETUYECKUX OCHOB U
TEXHOMOMMYECKUX NPUEMOB TEOPUM (DYHKLIUIA KOMMFIEKCHOIO
NepeMeHHOro C COAepXaHMeM npenojaBaeMbix y4ebHbIX NpeaMeToB
(MmoHsIMus KoMIeKCHoe YucsIo, onepayuu Had KOMMIeKCHbIMU
yucnamu, MoOysib U ap2yMeHm KOMII/IEKCHO20 Yucra,
ansebpauyeckasi U mpu2oHoMempu4eckasi popPMbl KOMIIEKCHO20
yucna, yHKUUST KOMITIIEKCHO20 repeMeHHo20, npeder,
HernpepbisHOCMb (hYHKUUU KOMITIIEKCHO20 NMEPEeMeHHO020,

rOTOBHOCTb pearin3oBbIBaTb
obpasoBareribHble NporpamMmbl
MK-1 no y4yebHbIM NpegMeTam B

COOTBETCTBUM C TpeboBaHNSMU
obpasoBaTerbHbIX CTaHOapToB




OugppepeHyuposaHue hyHKUUU KOMIIIeKCHO20 rnepemMeHHOe20,
aHanumuyeckas QyHKyus, nepeoobpasHasi, uHmeezpari, psd ¢
KOMIIeKCHbIMU Yucramu, cymma psida, cxodumocms psida, psid
Tetionopa, psid JlopeHa, Hyu KOMIIEKCHOU ¢hyHKUUU, 0CObble MOYKU,
8blyem hyHKUUU; MemoOdbl 8bI4YUC/IEHUST C MPUMEHEHUEM pPsi08
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 AesTENbHOCTBIO B NPOLIECCe U3YYeHNs Teopun
PYHKLNIA KOMMMEKCHOIo NepeMEHHOrO;

Bnapeet (MMeeT HaBbIKK):

— MCCnegoBaTenbCKON U MPOEKTHOM AeATENbHOCTY;

— obuwenonb3oBaTenbckon MKT-koMneTeHTHOCTY;
obuwenenarornyeckon MKT-koMNeTeHTHOCTH;
npegMeTHo-negarornvyeckon MKT-koMneTeHTHOCTH.

MK-4

CNocobHOCTbL MCNONb30BaTh
BO3MOXHOCTU
obpasoBartenbHOn cpeapl Ans
OOCTUXKEHNS NINYHOCTHBIX,
MeTanpeameTHbIX U
npegMeTHbIX pe3ynbTaToB
0by4eHus n obecneyeHus
KayecTBa y4yebHo-
BOCMUTATENBHOIO npoLecca
cpencTBaMu nNpenogaBaembix
y4ebHbIX NpeameToB

3HaeT:
— TexHororu4yeckme npuembl Teopmm MyHKLUA KOMNIEKCHOro
nepemMeHHoro, fnexaltine B OCHOBE MOCTPOEHUS pasnuyHbIX Moaenen B
3KOHOMMKE, COLIMONONN, S3KOHOMETPUKE U T.4. (Pa3/iuyHbie npuemsl
8bl4ucrieHUs rpedesios, dughghepeHyUpPo8aHUs U UHMeapupo8aHus
byHKUUU KOMIT/TIEKCHO20 NepeMeHH020, 8bl4uUcieHuUs1 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 OYHKLNIA
KOMMJIEKCHOIo NePeMEHHOro B ONMCaHUN NPOLLECCOB U ABMEHNN B
pasnuyHbIX 06NacTax 3HaHUs;
— MCNonb3oBaThb NPEUMYLLECTBA TEXHONOMMYECKNX MPUEMOB TEOPUU
YHKLNIA KOMMMEKCHOIO NepeMeHHOro nNpu peLleHnn 3agay
obpasoBatenbHoM obnactn «MatemaTtuka u nHdbopmMaTuka;
— OCYLLEeCTBNATb MOUCK N 0TOOp MHopMauun, Heobxoaumown ans
peLueHns KOHKPEeTHOM 3adauu;

BnageeT:
— KOHCTPYKTUBHBIMU YMEHUSIMM KaK OOHMM M3 MaBHbIX acNekToB
npodeccuoHanbHOM KynbTypbl OyayLero yautens-npeaMeTHUKa;
— MaTtepuanom Teopun PyHKLUMIA KOMMNIIEKCHOrO NepeMeHHoro Ha
YpOBHe, N03BoNsALWEM (POopMyNUpoBaTh 1 peLlaTb 3agadn,
BO3HUMKaloLLMe B xoAe y4ebHon AeaTensHOCTM No npenogaBaeMbim
npegMeTam, a Takke B MPaKTU4eCKoW AesaTenbHOCTH, Tpebyolmne
yrnybneHHbIX NpodecCcnoHanbHbIX 3HaHWI;
— HaBblkamun hopmanuaaunm TeEoPETUYECKUX N MPUKNagHbIX
nNpakTU4eckmx 3agau.

12. O6beM AMcuUNNuHbI B 3a4eTHbIX eaunHuuax/yac. — 4/144.

Popma NPOMEXYTOYHON aTTECTALMM 3a4ET C OLLEHKOMN.

13. Buabl yue6Hon paboThbl

OuHas ¢hopma oOy4eHus

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




npakTU4YecKne 3aHATUs 40 40
nabopaTopHble paboTbl 0 0
CamocTtoaTenbHas pabota 84 84
dopma npomemyTqugm aTTecTauum 0 0
(3a4em c oyeHkol — 0 yac.)
WToro: 144 144
3aoyHasa ¢popma ob6yyeHus
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 aTTecTauum 4 4
(3a4em c oyeHkol — 4 4ac.)
WToro: 144 144

13.1. CopgepxaHue AUCLUUNIIUHbBI
OuHas ¢hopma o6y4eHus

HaumeHoBaHue pasaena
OVUCLMNIUHBI

Ne n/n

CopepxaHue pasgena aQucUuUnnHbl

1. NNekumnn

1.1

KOMI‘IJ‘IeKCHbIe ypucna n nx
cBoOMCTBA.

KomnnekcHoe 4ncno: cnoxeHue, yMHOXeHWe, BbliuTaHue n
AeneHne BO MHOXECTBE KOMMIEKCHbIX Yncen (kK.4.);
anrebpanyeckas n TpUroHomeTpudeckass opMbl K.4.; CTeneHb ¢
HaTyparbHbIM NokasaTeneM Ans K.4.; apuMeTUHECKUN KOPEHb U3
K.Y.; COMpPSKEHHbIE K.Y.; reOMeTpuyeckas nHTepnpeTauus 4encTBui
(onepauyun) B MHOXXecTBe C; obpaTHOe YMcno ans K.u.

1.2

PYHKUMM KOMMNIIEKCHOTO
nepemMeHHoro (K.n.).

OcHoBHble noHATUS. [penen n HenpepbIBHOCTb DYHKLUN 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-Hanambepa. MNpasuna anddepeHunpoBaHus
dyHKUMIA K.N. AHanuTudeckasn yHkuns, uddepeHuman 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.; CIIOXEHUE U BblYMTAHUE PSOOB
K.4.; YMHOXEHMWE PSIA0B K.4. HA YNACIO; 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 1 Nomtocom OYHKLUNN.
YcTpaHumble ocobble Touku. MNorntockl. 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. MpaKkTnyeckmne 3aHATUA

2.1

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 nHTeprnpeTauus 4encTBUi
(onepauun) B MHOXecTBe C; obpaTHoe 4Mcno ans K.u.

22

®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.

23

OnddepeHunpoBaHue
yHKLMN K.N

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

24

UHTerpmpoBaHune yHKLMK K.N.

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

25

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 CXOOALLMINCA pAf K.Y.; CIIOXXEHWE W BblYUTaHne psgoB
K.Y.; YMHOXEHUE PAOoB K.4Y. HA YACIO; TeopeMa O NepecTaHOBKe
yneHoB abConTHO cxoasLLerocs paga K.4.; Teopema o
npouseeneHnUn abcomnuTHO CXxoasLwmnxes pagos K.4. CTeneHHble
psabl. Teopema Abens.

26

Pagbl Tennopa v IlopaHa.

Pan Tennopa. PasnoxeHue dpyHkuum B cteneHHomn psaa Tennopa.
Pan MaknopeHa. Hynu aHanutnyeckon dpyHkumu. Pag INopana.
MpaBunbHas u 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 ob6yueHus

Ne n/n

HaumeHoBaHue pasaena
OUCLIMNIIUHBI

CopepxaHue pasgena aucUunnHbl

1. NNekuun

1.1

KomnnekcHble yncna un nx
CBOWCTBA.

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

1.6

Pagbl Tennopa v JlopaHa.

Pan Tennopa. PasnoxeHune pyHKLMM B cTeneHHon pag Tennopa.
Pag MaknopeHa. Hynu aHanutudeckon dpyHkumun. Psg JlopaHa.
MpaBunbHasa v rasHas YacTtun psaa JlopaHa. Knaccudpukauusa
0Cco6bIx Todek. CBA3b 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. lMpaKkTuyeckue 3aHATUA

2.1 KoMnnekcHoe 4ncno: CroXeHne, yMHOXEHWE, BblYNTaHNE U
AeneHne BO MHOXECTBE KOMMJIEKCHbIX uncen (K.4.);
KomnnekcHble yncna n nx anrebpaunyeckas U TpUroHoMeTpuyeckast POpMbI K.4.; CTEMNEHb C
cBoOWCTBA. HaTypanbHbIM NokasaTenem Ans K.4.; apumMeTU4ecknini KOpeHb 13

K.Y.; COMpPsSKEHHBIE K.Y.; reoMeTpuyeckas MHTepnpeTaLums 4eAcTBUi
(onepauun) B MHOXecTBe 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 [ncbcbepeHLMpoBaHme Ycnosus Onnepa-Lanambepa. Npaeuna anddepeHunpoBaHus
DyHK ME K;" P dyHKUM K.N. AHanuTMyeckas 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-JlenbHuLa.
Cnepcteua. UHterpan Kowwun. MHTerpanbHas gopmyna Kowuu.

WHTerpmpoBaHmne yHKUuM K.n.

25 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 BblunTaHne 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. PasnoxeHne yHKUUKM B cTeneHHon psg Tennopa.
Pag MaknopeHa. Hynu aHanutudeckon pyHkummn. Psg Jlopana.
MpaBunbHasa n rmaBHas vYactu psiga JlopaHa. CBs3b MeXay Hyrem 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) AUCLUUNIIUHBI U BUAbI 3aHATUNA

OuHas ¢hopma o6y4eHus

Bugpl 3aHaTUR (4acos)
Ne HavmeHoBaHue Tembl
CamocTosTenbHas
n/n (pasgena) gucumnnuHbl JNlekumu | MNpaktndeckne | JlabopaTopHbie pa6ota Bcero
1 KOMMHJ'IeKCHbIe yncna u mux 4 6 0 12 29
CBOWICTBA.
5 PYHKUMM KOMMITEKCHOTO 4 4 0 12 20
nepemMeHHoro (K.n.).
3 OundepeHuupoBaHme yHKLUN 2 8 0 12 29
) K.n
4. VHTerpupoBaHume yHKUNUN K.N. 2 8 0 12 22
5 Psabl B KOMMNIEKCHOWM 4 8 0 16 28
NNOCKOCTH.
6. Pagbl Tennopa v JlopaHa. 2 3 0 16 21
7 KomnnekcHasa goopma psga 5 3 0 16 21
Pypeoe.
3a4yeT C oLeHKoN 0
Wroro: 20 | 40 | 0 84 144




3ao4Has ¢popma o6y4eHus

Bugbl 3aHATMIA (YacoB)
Ne HavmeHoBaHue Tembl CaMoCTOSTeNnbhas
n/n (pasgena) gucumnnuHbl Jlekumn | MNpakTudeckne | JNlabopaTopHbie pa6ota Bcero
1 KOMPﬂeKCHbIe yucrna n ux > ” 0 16 20
CBOWNCTBA.
5 ®DYHKLUMN KOMMEKCHOTO 0 1 0 18 19
nepemMeHHoro (K.n.).
3 ,Kﬂ,ﬂ(*)(*)epEHU,VIpOBaHVIe OyHKLNN 0 2 0 16 18
4. WHTerpmpoBaHne yHKUnM K.n. 0 2 0 16 18
5 Psabl B KOMIAEKCHOW 0 1 0 18 19
NOCKOCTH.
6. Pagbl Tennopa n JlopaHa. 2 2 0 16 20
7 KomnnekcHasa gpopma psga 0 0 0 26 26
dypbe.
3a4yeT C oLEeHKon 4
Wtoro: 4 | 10 | 0 | 126 144

14. MeToan4yeckune ykasaHmAa Ans ody4aroLWmnXcAa No 0OCBOEHUIO AUCLUMNIIUHDI

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

OCHOBHbIMK hOpMamMK KOHTAKTHOM paboTbl NO AUCUMUNAMHE ABNAIOTCH NEKUMN N 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 nogrotoBkM K MPakTUYECKUM 3aHATUSM
HeobXxo4MMO M3Yy4uTb B COOTBETCTBMM C BOMNPOCaMW ANS MOBTOPEHUS KOHCMEKTbl NEKUMH,
OCHOBHYIO NnuTepaTypy, 03HaKOMUTLCA C AOMNOMNHUTENbHON NuTepaTypon. Kpome Toro, cnegyet
NOBTOPUTb MaTepuan nekuun, OTBETUTb HA KOHTPOMbHbIE BOMPOCHI, M3y4nTb 06pasLbl peLeHns
3ajad, BbIMOMHUTb YNpaXKHEHUs (ecnn Takne NnpegycMOTPEHb!).

Mpn nogrotoBke K MPOMEXKYTOYHOM aTTecTauum HeobxooMmMo MNOBTOPUTbL MNPONAEHHbLIN
mMatepuan B COOTBETCTBMM C Yy4ebHOW nporpamMmon, MPUMEPHbLIM MNEepeyYyHeEM BOMpPOCOB,
BbIHOCALUMXCA Ha 3a4yeT C OueHKoW. PekomeHOyeTCcs MCNONb30BaTb KOHCMEKTbl NEKUMi u
WUCTOYHMKKM, MEPEYUCNIEHHbIE B CMUCKe nuTepaTypbl B paboyen nporpamme OUCLMUNNUHBI, a
TaKkKe pecypcbl 3NEKTPOHHO-OMBNINOTEYHBIX CUCTEM.

Ona  [ocTKeHus nnaHupyembiX pes3ynbTatoB OOyYeHWs MCNOMb3YKTCA MHTEPaAKTUBHbIE
NeKLMu, rpynnoBble ANCKYCCUMN.

15. lepeyeHb OCHOBHOM W [AOMNONHUTENILHOW §NUTEpaTypbl, PeCypCoOB MWHTEPHET,
HeoO6XoAUMbIX ASfIA OCBOEHUA AUCLMNIIUHDI

a) ocCHOBHas nuTepartypa:
Ne n/n McTOYHUK

1 CsewHukoB A.l"., TuxoHoB A.H. Teopus yHKLUA KOMNIEKCHOW NepeMeHHon: y4eb. ansi By3oB.-
6-e n3g., ctep.- M.: PUBMAJINT, 2010

6) AononHuTenbHas nuTeparypa:

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

wkona, 2007




B) UH(pOpPMaLIMOHHbIE ANEKTPOHHO-06pa3oBaTeribHbIe pecypchi:

Ne n/n McTOYHUK

TyraH6aeB, A.A. PyHKUNM KOMMIIEKCHOTO NepeMeHHOoro : yuebHoe nocobue / A.A. TyraHbaes. -
3 Mockea : ®nuHTa, 2012. - 47 c. - ISBN 978-5-9765-1406-5 ; To e [OnNeKTpoHHbIA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=115140 (09.04.2018).

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyvyeHns ANs CaMOCTOATENIbHOW paboThbl

Ne n/n McToYHNK
1 MeTogunyeckme matepuansl No gUCUUNIMHe
Mocnuensckas, J1.H. Teopnst yHKUUIN KOMMMEKCHOW NEPEMEHHOM B 3agavax 1 ynpaxHEHUsX :
” y4yebHoe nocobue / J1.H. Mocuuenbckas. - Mockea : duamatnuT, 2007. - 134 c. - ISBN 978-5-

9221-0794-5 ; To e [QneKTpoHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=69323 (03.07.2018).

17. WHdOpMaALMOHHbIE TEXHONOruM,
AUCLUUNSINHBI, BKIlOYas nporpamMmMmHoe obecneyeHue,
cuctTeMbl U npodeccnoHanbHble 6a3bl AaHHbIX
Microsoft Office 2007 (Word, Excel, PowerPoint).
Mpu peanusaumm ANCUUNINHBI MPUMEHSIETCHA CMeLlaHHOoe 0By4YyeHne C NCMOoNb30BaHNEM:
- OHNaWH-KOHCYNbTauum;
- mecceHpkepoB (https://vk.com);
- 9NNIEKTPOHHOM MOYThI;
- camTa Kadedpbl €CTeCTBEHHOHay4HblX M 00weobpasoBaTenbHbIX AUCLUMNINH:
http://pmii.ru/pumk/uchebnyie-materialyi/ochnaya-forma-obucheniya/teoriya-funkisiy-
kompleksnogo-peremennogo.html.
MHcpopmaumoHHO-cnpaBo4YHble CUCTEMbI U NpodeccuoHanbHble 6a3bl AaHHbIX
—Hay4Haga anekTpoHHasa bubnuoTeka — http://www.scholar.ru/;
—®epepanbHbin noptan Poccuiickoe obpasoBaHune — http://www.edu.ru/;
—WHdopmaumnoHHasa cuctema «EpgnHoe OKHO noctyna K
pecypcam» http://window.edu.ru/;
—®depnepanbHbI LEHTP MHGOPMaLMOHHO-06pa3oBaTenbHbIX pecypcos — http://fcior.edu.ru;

ucnonb3yemMmble AnA peanusauum  y4yebHom
MH(OPMaLMOHHO-CNPAaBO4HbIe

obpasoBaTtenbHbIM

—Jlekuun  Begywmx npenogasaTenen By3oB Poccum B cBobogHOM  goctyne —
https://www.lektorium.tv/;
—OnNEeKTPOHHO-OMbnnoTeyHas  cuctema  «YHuBepcuteTckas  bubnumoteka  online»  —

http://biblioclub.ru/.

18. MaTepmnanbHoO-TeXHUYECKOE obecneyeHme QUCLUNIINHDI:
MynbTumeguiHoe obopyaoBaHue (NMPoOeKkTop, HOYTOYK UM CTauMOHaPHbBIA KOMMNLIOTEP, SKPaH).

19. ®OHA OLEHOYHbIX CPEeACTB:

19.1. lMepeyeHb KOMNETEHUMW C yKa3aHueM 3TanoB (POPMUPOBAHUA U NNAHUMPYEMbIX
pe3ynbTaToB O0y4eHusi
Koa v cogepxanve | TMnaHnpyemble pe3ynbTaTtbl 00yyYeHus OTanbl dhopMrpoBaHust
KoMneTeHuuun (unm (nokasaTenu AOCTUXEHUS 3aaHHOro KomneTeHuuu (pasgensl POC*
ee yacTu) YPOBHSI OCBOEHUST KOMMETEHLN (Tembl) gUCUUNAWHBI (cpeactBa
nocpencTsoM (OOPMMPOBAHMS 3HAHUIA, U1 Moaynsa u ux OLEHMBaHWS)
YMEHWI, HABbIKOB) HavMeHOBaHwue)
MK-1 3HaThb: 1. KomnnekcHble yicna
rOTOBHOCTb —  CBfI3b TEOPETUYECKUX OCHOB U N NX CBOWCTBA.
peanun3oBbIBaTb TEXHOMNOrMYEeCKMX NPUEMOB TEOPUM 2. OyHKUMK
obpaszoBaTtenbHble | (YHKUMIA KOMMIIEKCHOTO NEPEMEHHOIO | KOMMMEKCHOro KOHTpONLHaS
nporpamMmel rno C coagepXaHuem npenogaBaembIX nepemMeHHoro (K.n.). 6oTa
y4eOBHbIM y4eObHbIX NpeaMeToB (MOHIMUs 3. QndbhbepeHumnpoBaHune pa
npeagmeTam B KOMIIEKCHOE 4UCr1o, orepayuu Had GYHKUUK K.N
COOTBETCTBMM C KOMIIEKCHbIMU Yucriamu, MoOyrib U 4. NuTerpupoBaHne
TpeboBaHus MK apayMeHm KOMI/1eKCHO20 Yucna, OYHKLMK K.N.
obpasoBartenbHbIX | aneebpauyeckas u 5. Psaabl B KOMMEKCHON



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.scholar.ru/
http://www.scholar.ru/
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/

cTaHgapToB mpuaoHomMempu4yeckasi popmbi MOCKOCTW.
KOMI1/1eKCHO20 Yucna, pyHKUUs 6. Psabl Terinopa u
KOMr1/1ieKCHO20 riepemeHHoe20, npedes, | JlopaHa.
HerpepbIBHOCMb hyHKUUU 7. KomnnekcHasa coopma
KOMIMIEKCHO20 NepeMeHHOe0, psga dypobe.
dugbgbepeHyuposaHue yHKUUU
KOMIMIEKCHO20 NepeMeHHOe0,
aHanumuyeckasi QoyHKYUS,
rnepgoobpasHasi, uHmeezpari, psid ¢
KOMII1eKCHbIMU Yucriamu, cyMmma
psida, cxodumocms psda, psid
Tedonopa, psd JlopeHa, Hynu
KomriniekcHoU hyHKUuuU, ocobbie
mOoYKU, 8bldem yHKUUU; Memodbl
8bI4UCIIEHUSI C MPUMEHeHUeM psidos
JlopaHa u Telnopa u m.o.).
1. KomnnekcHble ymicna
1 UX CBONCTBA.
YwmeTb: 2. OyHKLMM
— CTaBMUTb NO3HaBaTeNbHbIE LiEeNn KOMMNEKCHOro
y4ebHOM OeaTensHOCTY; nepemMeHHoro (k.n.).
— OCYLLECTBMATb CAMOKOHTPOSb U 3. QndbhepeHumnpoaHune
CaMOOLIEHKY CBOUX y4€BHbIX YHKUMM K.N KomnnekThbl
OOCTWXEHUI; 4. NuTerpuposaHue WMHOMBMAYANbHbIX
— NPUMEHATb HaBblkn BnageHus VKT, YHKUNM K.1. 3agaHun
NMPOEKTHOW 1 UCCneaoBaTenbCKON 5. Pagpl B KomnnekcHom
OeATeNnbHOCTLI0 B NpoLecce M3y4eHuss | MITOCKOCTU.
Teopun PyHKUUIN KOMMIEKCHOIO 6. Pagpl Teiinopa un
nepemMeHHOoro; JlopaHa.
7. KomnnekcHasa coopma
psga Pypoe.
1. KomnnekcHele vncna
1 UX CBONCTBA.
2. OYHKUMNK
MNmeTb HaBbIKu: KOMMMNEeKCHOro
— uccrnegoBaTenbCKoON 1 NPOEKTHON nepemMeHHoro (K.n.).
esATeNbHOCTY; 3. OnddepeHunpoBaHme
A - Avcdepenuvp KomnnekTbl
— obuwenonb3oBaTtensbckon NKT- dyHKUUK K.N
: NHAMBUAOYanbHbIX
KOMMNETEHTHOCTW; 4. NHTerpupoBaHue _
. 3agaHun
— obweneparormyeckon NKT- dyHKUUK K.,
KOMMNETEHTHOCTY; 5. Psagbl B KOMNiekcHon
— npeameTHo-negarorndeckon UKT- MOCKOCTH.
KOMMETEeHTHOCTW. 6. Pagpl Teiinopa un
JlopaHa.
7. KomnniekcHas coopma
psga Pypoe.
MK-4 1. KomnnekcHble vncna
cnocobHOCTb . N NX CBOMCTBA.
3HaThb:
vienornssosars TEXHOMOrMyeckne npuemMbl Teopum 2. GyHkuy
BOSMOXHOCTH dyHKUMIN KOMI'IJ'IeKCHOFF)O ne eMel-FI)HOFO KOMMNeKEHOTO
obpa3oBaTenbHOM YHKU P ’ | nepemeHHoro (K.n.).
nexatlime B OCHOBE NOCTPOEHNUS
cpenbl ons . 3. QndbdepeHunpoaHune
pasnuyHbIX MogeNeNn B SKOHOMUKE,
AOCTUBKEHUR COLMONOrMmn, 3KOHOMETPUKE U T pyHKUM K.11
NMNYHOCTHBIX, 4 ’ P A 4. NuTerpuposaHue KoHTponbHas
(pasnuyHbie npuemsl 8bI4UCIEHUS
MeTanpeamMeTHbIX | - o Ay th(hEPEHULIPOBAHUS U dYHKUUK K., paboTta
M npegMeTHbIX uflmee U ,oeaHUHga HL’i fuj 5. Psaabl B KOMMMEKCHON
pe3ynbTaToB pup YHKU MIOCKOCTW.
KOMIMTIIEKCHO20 NMepeMeHHO20, .
06yyeHus n - 6. Psabl Terinopa n
eblyucreHus psdoe Tednopa u
obecneyeHuns JlopaHa.
JlopaHa);
KayecTBa y4yebHo- 7. KomnnekcHas gpopma
BOCMUTATENbHOIO psaa Pypoe.




npotiecca
cpeacTBamm
npenogasaemMbixX
y4ebHbIX
npegmeTos

YMeTb:

— UCMNOMNb30BaTh 3HaHWE OCHOB TEOPUU
OYHKLMIA KOMMMEKCHOro nepeMeHHOoro
ansa nepesoa UHgopmaumm ¢
€CTECTBEHHOrO A3blka Ha A3blK
MaTemMaTuKu 1 06paTHO;

— NPUMEHATb TEOPETNYECKNE 3HAHNS
no Teopun YHKLMA KOMMIEKCHOIO

1. KomnnekcHble yncna
1 UX CBOWCTBA.

2. OyHKUUK
KOMIMJIEKCHOTO
nepeMeHHoro (K.n.).

3. QndbhepeHumnpoaHune KomMnnekThl

NepeMeHHOro B ONMcaHnMm NpoL,ECCOB U chyHKLMN K.1 MHAMENTYANbHBIX
SIBNEHUI B pa3nn4yHbIX 00nacTax y ) yant
3HAHMS: 4. NuTerpuposaHue 3aaHnn

’ dyHKUUK K.1.
— MCMonb3oBaTb NpeuMyLLecTBa 5. Psiibl B KOMMIEKCHOV
TEXHOJTOrMYECKMX NPUEMOB TEOPUN nﬁocxocm
PYHKLNIA KOMIMIIEKCHOIo nepemeHHoro | o Psbl Ternopa u
npw pelweHnn 3agad obpasoBaTenbHON MNopana
obnactn «MatemaTuka u 7 KomnheKCHaﬂ bopma
MHopMaTHKa; p.ﬂua dypbe
— OCYLLECTBMATb NOUCK U 0THOp '
MHdopmMauunmn, Heobxogumom ans
peLleHns KOHKPETHOM 3aaayu;
Bnapetb:
— KOHCTPYKTMBHBIMW YMEHUAMU Kak 1. KoMnneKkcHbIe Yicna
O[HUM 13 rMaBHbIX acCNeKkToB ' .

N 1 UX CBOMNCTBA.
npodeccnoHanbHOM KynbTypbl 2. dyHKLM
§] ero yyntens-npeaMeTHUKa; )
yayw Y pea . KOMIMIEKCHOrO
— Martepuanom Teopun pyHKUMA NEPEMEHHOTO (K.11.)
KOMMJIEKCHOro NepemMeHHOoro Ha 3 ﬂmbq)epeHu,v.lp-oéaHme
BHe, NO3BONS M :
é?(;) Mej,'IVIO(::BZTb }Smgmam 3agayn cpyHKUM K. Komnnexre!
Boszwzarop Ve B xope qe6H0|7|ﬂ ’ 4. NHTerpupoBaHne MHOVBUAYaIbHbIX
t Ay YHKUMK K.0. 3agaHun

OeATenbHOCTU NO NpenogaBaembiM
npeameTam, a Takke B NPaKkTU4eCKon
aedarenbHocTu, Tpebytolne
yrny6neHHbIX NpodeccuoHanbHbIX
3HAHWUM;

— HaBblkamu hopmanunsaumm
TEOPETUYECKMNX U NPUKNAZHbIX
NpakTU4eCcKMX 3agau.

5. Psapgbl B KoMnniekcHom
MMOCKOCTW.

6. Paabl Tennopa u
JlopaHa.

7. KomnnekcHasa coopma
psaa Pypoe.

npOME)KYTO‘-IHaﬂ aTTecTauus — 3a4eT C OLleHKOMN

Bonpochbl K 3a4eTy

19.2 OnucaHune KputepueB U LIKanbl OLEHUBAHUA KOMNETEHUUN (pe3ynbTaToB O0y4YeHus) npu

n pOME)KyTO‘-IHOﬁ aTrecTtauumn

[ns oueHMBaHMs pe3ynbTaToB OOy4YeHMs1 Ha 3a4eTe C OLEeHKOW WCMOMNb3ylTcs cregyolime

nokasatenu (3YHbl 3 19.1):

1) 3HaHMe y4yebHOro maTepuana v BnageHMe MNOHATUNHBLIM annapaToM Teopun CYHKLMIA

KOMMMNEKCHOro NepemMeHHOro;
2) yMeHMe CBsA3biBaTb TEOPUIO C MPAKTUKOMN;
3) yMeHune nnniocTpnpoBaTb OTBET NpuMepamMu, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;

4) yMeHne nNpuMeHsiTb TeopeTU4ecKMe 3HaHUS OIS pelleHns nNpakTuyeckux 3agad B obnactu
Teopun (PyHKUMIMN KOMMNEKCHOro NepeMeHHOro, peLlaTtb TUMNOBbIE PacYETHbLIE 3a4auyM.

[ns oueHuBaHWsi pe3ynbTaToB 0Oy4YeHMsi Ha 3a4yeTe C OLEHKOW ucnonb3yetcs 4-6annbHas

WKana: «OTIIMYHO», «XOPOoLOo», «yAOBJ1IETBOPUTEIIbHOY», «KHEYOOBJ1IETBOPUTETIBHOY.




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

KpVITepI/II/I OLleHNBaHNA KOMNETEHUNI

Ob6yyarowuticsi 8 nosiHoli mepe erradeem MOHSIMUUHbIM arnnapamom
meopuu byHKUUL KOMMIIEKCHO20 NepeMeHH020, criocobeH
unrocmpupogame omeem fpumepamu, ghakmamu, 0aHHbIMU MoBbIeHHbI
Hay4HbIx uccriedosaHull, MPUMEHsIMb MeopemuYecKue 3HaHus Onsi Omnu4Ho
peleHUst munoebix pacyémHbix 3aday U npakmuyeckux 3adaHull yposeHe
boree 8bICOKO20 YPOBHS CIIOXHOCMU 8 obriacmu meopuu hyHKUUL
KOMIMIEKCHO20 NepemMeHHO2O0.

Obyyarowutics enadeem roHAMUUHbIM annapamom meopuu hyHKyUU
KOMIMJIEKCHO20 NepeMeHHO20, CIIocobeH ummocmpuposams omeem
npumepamu, chakmamu, MPUMEHSIMb MeopemuYecKue 3HaHus rnpu Basosbii
peweHUU murnoebix pac4émHbix 3aday, doryckaem He3HaqyumesibHble Xopouwio
owubKu npu peuweHUU npakmu4yeckux 3adaHuli bosiee 8bICOKO20 yposeHe
YPOBHSI CrIoXXHOCMU 8 obriacmu meopuu yHKUUL KOMIIIEKCHO20
rnepemMeHHo20.

Obyyarowuticss enadeem 4acmuyHO MeopemuyeckuMu OCHogaMu
meopuu byHKUUL KOMITIEKCHO20 repeMeHH020, chpacMeHmMapHo
crnocobeH unnocmpupogames omeem rpumepamu, ghakmamu, 8 psioe
criydaes 3ampyOHsiemcsi NpUMeHsIMmb meopemuydecKue 3HaHUs rnpu
pelueHUU murnoebix pacyémHbix 3aday, He eceada criocobeH pelwums
npakmuyeckue 3adaHusi 6osiee 8bICOKO20 yPOBHSI CITIOXHOCMU 8
obriacmu meopuu ¢hyHKUUU KOMIMIIEKCHO20 MepemMeHHOz20.

Omeem Ha KOHMPOJIbHO-U3MEPUMESbHbLIU Mamepuarn He
coomeemcmeyem itobbIM mpeM U3 rnepeyucsieHHbIX rnokasamerned.
Obyyarowutica deMoHCcmpupyem ompbi8OYHbIE, (hpacMeHMapHbIe Heydosnemsopu-
3HaHus, dorlyckaem epybbie owubKu rpu peweHUU muroebix mesibHO
pac4yémHbix 3aday 1ubo He umeem ripedcmaessieHusi o crocobe ux
peLUeHUs.

lNopoeoenili Yoosenemeopu-
ypOo8eHb meJsibHO

19.3. TunoBble KOHTPONbHbIe 3ad4aHUA WIM WHble MaTepuarnbl, HeobOxogumble AN OLEHKU
3HaHUW, YMEHUN, HaBbIKOB U (MNK) onbiTa [EeATEeNbHOCTU, XapakTtepusywuwme 3Tanbl
c¢hopmMupoBaHmMa KoMneTeHLUN B NpoLecce oCBOeHUs1 obpasoBaTenlbHOW NPorpaMmmbl

19.3.1 lMepe4vyeHb BONPOCOB 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.;
COnpsKeHHbIe K.4.

4 eomeTpuyeckasa MHTepnpeTauusa 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 pyHKUMM K.N.Ycnosusa Sunepa-Hdanambepa.

9 lMNpasuna gudpdepeHUnpoBaHNA PYHKLNIA K.1.

10 AHanuTtndeckasa dyHkuma, dnddepeHuman dyHKUUn K.n.

11 FeomeTpryecKnin CMbICN MOAYNSA U apryMeHTa Npov3BOAHOMN.

12 MNoHATME O KOH(POPMHOM 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. Cneacrams.

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 abContTHON 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 uucno o =2+2/(1—i)sanucatb B anrebpauyeckoin K
TPUroHOMeTpUYeckon bopmax.
3adaHue 2. BelumcnuTs sin (7 +i)

3adaHue 3. [aHbl gBa KommnekcHblix uucna d+1 n 2+ 3i. Haittn ux CYMMY, pPasHOCTb,
NPOV3BEAEHME M YAaCTHOE.

3adaHue 4. Bo3BeCTW B ykasaHHble CTEMeHU AaHHble kommnekcHble uucna: (3+4i)%, (1+2i)’,
Q2+i)*.

3adaHue 5. N3Bne4yb kopeHb kBaapaTHbIN 13 yicna o =9+ 40i.

3adaHue 6. HaltTn 3HaueHue BblpaxeHnst z° —2z° +5z npu z=1—i.
3adaHue 7.. MokasaTb, UYTO KOMMNEKCHOE 4MCNO z=1—i SBASETCS KOPHEM YpaBHEHWS

22 +272—6z+8=0.

Tema 2. QyHKUUU KOMIIIEKCHO20 rnepeMeHHO20

3adaHue 1. HaiiTn 3HaueHuss dyHkumu f(z)=z" —2z° +5Z npu cnepylowmx 3HaueHWsiX
aprymenta: 1) z=1i;2) z=1-1i;3) z=2+i.

3adaHue 2. [laHa pyHKUMS @ = z° + z . HaliTh 3HaueHne pyHKLMM Npu:

1) z=14+i;2) z2=2—-i;3) z=i;4) z=-1.

3adaHue 3. Haittu hl(\/g - i).

3adaHue 4. Ona panHon pyHkumn  f(z) =u(x,y)+iv(x,y), roe z=x-+iy, Hailtu

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

A (:)=2.6)£()= 1 o) f(d)=€" .0 f(z) =sin:

3adaHue 5. OnpegenuTb PyHKLMIO f(z), roe z=x+1iy, ecnn Re f(Z)= X unim f(Z)= -y

2 y
3adaHue 6. [lokasaTb, YTO PYHKUMS W = Z~ gBnsieTCA HENpepbIBHOW Npu NtoboM 3Ha4YeHun Z.

M2 .

3adaHue 7. JokasaTb, uto € =—1, e i.

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



3adaHue 10. Haittu: 1) i 0 2) oM
3adaHue 11. Haitn: 1) Arcsin2;2) Arctg(2i).

Tema 3. JupghepeHyuposaHue hyHKUUU KOMIIIEKCHO20 rnepeMeHHO20
3aldaHue 1. BbISICHUTb, ABMSIETCA N aHANMUTUYECKON PYHKLMS W = Z.

3adaHue 2. BbIiCHUTL, ABMSIETCA N aHanuTuyeckon dyHkums W= ZRe z.
3adaHue 3. Haintn aHanutuuyeckyr dyHkumio f(z), ecnum wn3BecTHa €€ MHMMasi 4acTb
v(x,y)=2x" =2y +x.
BadaHue 4. Hantn aHanutudeckyio cyHkumio f(z), ecrnm n3BectHa e€ OencTBMTENbHAs 4acTb
2

u(x,y)=x" -y’ —x.

3adaHue 5. HanTtu To4kn, B KOTOPbLIX CyLLEeCTByeT NpoM3BoAHas yHKLMK e’ , v BbIuMCNTb aTy
NPOU3BOAHY!O.

3adaHue 6. ABngetca nn guddepeHunpyemon pyHKUna f(Z) =e'cosy+i-e’siny

3adaHue 7. [laHa gencTBuTenbHas 4YacTb u(x, y) = x2 — y2 — X OuddepeHLmMpyeMoit (yHKLMM
f(Z) roe 2 = X+ Y. HailTu doyHKuMo f(z).

3adaHue 8. laHa MHMMas 4acTb v(x,y)= X +Y nuddepeHumpyemon yHKLUN f(Z) Hawntun
3Ty (pyHKLMIO.

Tema 4. MHmeepupoeaHue ¢hyHKUUU KOMI/IEKCHO20 NNepeMeHHO20

3adaHue 1. Bblumcnutb uHTErpan IZdz, roe L — nuHua, coeamHsiowan todkm z=-1,z=1,
L
npuyem: 1) L — oTpe3ok AeiCcTBUTENbHOM OCU OT TOYMKM z=-—1 go Toukm z=1, 2) L — BepxHssa

MOMYOKPY>XHOCTb |z| =1.

3adaHue 2. Bbluucnutb uHTErpan I (1+i—-27)dz, rae L — OTpe3ok npsiMon Mexay TOYKamu
L

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

Z
3adaHue 3. Bbluncnutb nHTerpan I , roe L — OKpY>XXHOCTb pagnyca r ¢ LLEHTPOM B TOYKE a.
p1<—a
2+i

3adaHue 4. BblumcnuTb MHTErpan I(3Z2 +27)dz.
1-i

1
3adaHue 5. BbluMcnuTb nHTErpan JZ sin zdz.
0

S 2
3adaHue 6. Bbluucrute uHTerpan J =I(ZZ+Z )dz, rae |- 4YacTb  OKPYXXHOCTU
l

|z| =2, argz e [%,72’:|.

3adaHue 7. BbluMcnuTb UHTErpan If(z) dz , rpe f(Z)= (y +1)—xi, AB - 0Tpe30oK MpsiMON,
AB

coeauHsiolLmii Toukn 2, =1 U z, =—i.

1+i

3adaHue 8. BbluncnuTb UHTErpan IZ dz.



3adaHue 9. Bblumcnutb MHTErpan j— roe L — okpyxHocTb pagnyca R=1 ¢ ueHTpoM B TOuKe

2
12+l
Z =1, npuyem o6Xxof KOHTypa OCYLLECTBNAETCSA NPOTMUB YacOBOW CTPESKM.
sin 7
3adaHue 10. BblumcnuTb uHTErpan I—Z dz , rae L — nobon 3aMKHYTbIA KOHTYP, KOTOPLIA HE
Z
L

npoxoauT Yepes Touky z = (0. O6xof KOHTYpa coBepLUaeTcsi MPOTMB YaCOBOMW CTPENKM.

Tema 5-6. PsiObI 8 koMniekcHoU niockocmu. Psidbl Telinopa u JlopaHa.
3adaHue 1. PasnoxuTs B psn Teitropa dyHkumio f(z)=1/(2—z) B okpecTHOCTI TouKM Z, = 0.

3adanue 2. PasnoxuTs B psg Teiinopa dyrkumio f(z)=1/(5-3z) B okpecTHoCTM Toukn z, =1.

3adaHue 3. PasnoxwuTtb B psig Tennopa dyHkumio f (Z) =1g Z B okpecTHocTM Touku Z, = 0.

3adaHue 4. Hantu nepBble Tpy uneHa psga Tennopa no CTeneHsaMm Z PyHKUUK f(Z) =™
1

3adaHue 5. PasnoxuTb yHKUUIO f (Z)z Z(l—z) B psaa JlopaHa B criegyowmnx «KOJ‘IbLl,aX»:1)
0<[z[ <l py|o|>1; 3y O<[z—1|<L.
3adaHue 6. PyHKLMIO f(z)=1/(z—1)(z—2) pasnoxuTb B pag JlopaHa, npuHsas z, =0.

3adaHue 7. DyHKUMIO f(z)= 7’ /(Z —2)2 pasnoxuTb B paf JlopaHa no creneHam z—2.

3adaHue 8. Hantn pasnoxeHne QyHKUMN % B psg JlopaHa no creneHsim (z—l) B

OKPECTHOCTM TOYKU z, = 1. YKasaTb rmaBHyI0 M NPaBUIIbHYIO YacTu psiga 1 ero obnact cxoaMmocCTH.

3adaHue 9. PasnoxuTb B psa Tennopa no creneHsim buHoma —1 dyHKUMIO f(Z) =z

3adaHue 10. Pasnoxutb B psia JlopaHa no creneHam z yHKUMIO f(z)zl/(2x—5) B
OKPECTHOCTU TOYKN Z = o0,

3adaHue 11. JokasaTb, 4YTO TouKa Z,, =0 saBnsercs Hyném BTOpOro nopsigka Ans yHKLMM
f(z)=1-cosz.
3adaHue 12. Haittv nopsiaok Hyns z, =0 ans dyrkumn f(z)= 2" /(z—sin z).

3
3adaHue 13. Haitt Hynu dyHkummn f (2) = (Z2 + 1) Sin Z v onpeaennTb UX NOPSIAKM.

3adaHue 14. [okasatb, 4To Touka z,=0 ana dyHkum f (Z)=(ex —1)/ Z aenseTcs
YyCTpPaHUMOM 0COBOI TOYKOMN.
z

z* —IXZ2 —|—1)2 .

sin z
3adaHue 16. ViccnepgoBaTtb 0co6ble TOYKMU PyHKUMM | (Z) =

3adaHue 15. Hantu nontockbl yHKLUMM f(z)= (

2+t -z-1
Tema 7. KomnnekcHasi popma psida Pypbe
z+1
3adaHue 1. Haintu Bbiuet dyHkummn f(2) = —;
Z
Z
3adaHue 2. Haintu BbiueTbl pyHKUMKN f(7)=—— .
(z=2)(z—-4)
2
3adaHue 3. Haiitu BblveT oyHkumn f(z) = ( < ek
Z —

3adaHue 4. Hantv BbiveT yHKuMn f(z) = z> cos %



Inlz+2
3adaHue 5. BblMUCNUTL MHTErparn f @dz, rae 7 — OKPY>KHOCTb |z| =1/2, kOoTopyto TouKa
z
Y
Z NPOXoaunT B MONOXNTEJTIbHOM HanpaBiieHUn.

3adaHue 6. Bbluncnutb nHTerpan :f dz B CriedyoLmnx cnyyasax:

2 2(z+2)z+4)
1) ¥ — OKPY>KHOCTb |z| =1; 2) 7 — OoKpyXHOCTb |z| =3; 3) 7 — OKpYXXHOCTb |z| =3.

z+1
3adaHue 7. Hawntu j( 1)( 2)( 3)a'z roe y- 3aMKHYTbIW KOHTYp, BHYTPW KOTOPOro
I—I\Z— <l

/4

HaxogsaTcs momocel 2 =1, 2=2, z=3.

19.3.3 TecTOBbIE 3apaHUA
He npegycmoTpeHbl

19.3.4 MNMepeyeHb 3agaHnn ANs KOHTPOISbHbIX paboT
BapuaHT 1
1. CocTaBuTb KBagpaTHOE ypaBHEHME
X?+2x+5=0
2. Hantn penctBuTenbHbIe YMCna X Ny U3 YCNOBUS paBeHCTBa ABYX KOMMIEKCHbIX Ynucen
Sx—2y+(x+y)i=4+5i
3. BbinonHutb gencreusi

17 —-6i
a) 3—4i 6)(1—i)3 g)i" —i”
BapwuaHT 2

1. CocTaBuTb KBagpaTHOE ypaBHEHME NO €ro KOPHAM
X, =1+i/3; X, =1-i\3;
2. Hantn gencrBuTenbHbIE YMCHa X U Y U3 YCITOBUSI PaBEHCTBA ABYX KOMMITEKCHbIX YMcen
5xi—2+4y=9i+2x+3yi
3. BbinonHutb gencreus
4-3i
P "3 3.
a) 2+i 6)(1+l) B)l3—1100

Kputepum oueHku:
- OLeHKa «OTNMMYHO» BbICTaBAETCH CTYAEHTY, eCnv NpaBunbHO BbinonHeHo 6onee 90% 3agaHui;
- OLEeHKa «XOpPOLUO» BbICTaBMNSAETCHA CTYAEHTY, €Cnn NpaBunbHO BbiNnonHeHo 6onee 70% 3agaHui;
- OUEeHKa «yAoOBNeTBOPUTENILHO» BbICTABMSETCA CTYAEHTY, €CNu NpaBuibHO BbINOMHEHO Gonee
50% 3apaHun;
- OLEeHKa «Hey[OBNeTBOPUTENbHO» BbICTABMAETCS CTYAEHTY, €CNu NpaBuiibHO BbINOMHEHO MeHee
50% 3agaHui.

19.3.5 Tembl KypcoBbIX paboT
He npegycmoTpeHsb!

19.3.6 Tembl pechepaTtoB U AOKNafoB
He npegycmoTpeHsbl

19.3.7 KomnnekT nHaMBMAyanbHbIX 3agaHun (npumepsbl)
MuamBuayanbHoe aomallHee 3aaaHue
BapuaHT 1
1. na AaHHbIX YHKUMI HAUTN X AENCTBUTENBHYIO YacTb U(X,y) U MHUMYIO YacTb V(X,Y):

112 12i1.3 214 z+2; 15 ((2)*.
2. [INsi faHHbIX yHKUMiA f(Z), rae Z = e’ Haitm ‘f(z)‘ n Argf(z):



21 f(z)=2"; 22 f(z):l;2.3 f(z)=¢"; 24 5|
Z V4

3. Ykasatb obnactb gnddepeHumpyeMocTy yHKLUMN U BbIYUCTIUTL NPOU3BOAHYHO.

3.1 f(z)=2;3.2 f(z):l; 3.3 f(2)=iz:34 f(z)=z+2i.
Z

4. Boluncnutb nHTErpan J-ImZdZ, rae |

1
4.1 oTpe30ok npsimon oT Toukn 0 Ao ToukKn 1+2i;

4.2 pyra napa6onbl y = 2x?% oT Toukm 0 00 TouYkKn 1+2i;

.- 2 T
4.3 BLIMUCIINTL MHTErparn j(lz +2z7)dz, rge | — yacTb OKpyKHOCTY |Z| =2,argz e [E,n}
4.4 BblMUCIIUTL MHTErpan jsin zdz, roe | — oTpesok npsiMon oT Toukn 0 40 TOUKM TT+ 17T .
1
5. HanTtu pasnoxeHue oyHKUMM —zsinz B psa JlopaHa:
z

a) B ocoboil Touke Z, = 0; 6) B 0ocobon Touke 0 .
YKasaTb rnaBHyto 1 NPaBUMNbHYI YacTu psiga v ero o6rnacTb CXOAMMOCTH.

[NpumMepbl 3agaHU Ans caMmocToaTeNnbHON paboThl

1.MpencraBuTb B TPUrOHOMETPUYECKON (POPME KOMMIIEKCHbIE YMchna.

1.1.a) 2+4i;6) 3 —i:8) 2001; 1.2.a) 3-2i;6) +/5+i;B) 2002;

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

15.a) 2—i;6) 3+4i;B) 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;B) 3—-2i;

1.9.a) —2+i;6) 1+1i;8B) 1+2i; 1.10.a) 4-3i;6) 2+i;B) 5—1i.
<

2.Hantn 2, +2,; 2y —2,; %) " %y; Z,ecnm:

21, z,=14+2i, z, =2-1i; 22 . z,=1-i, z, =-3+2i;

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

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

2.7. z,=-"2+i, z, =1+1i; 28.z,=4-3i, 7, =2+1i;

29.z,=2+3i, z, =5-1i; 210. z,=2i-1, z, =2i+1.

3. Bo3BecTy B cTeneHb KOMMNIEKCHOE YMCHO:

3.1. @ +3)°, 1-i°)%; 3.2. A+)*, (3+0)°;

3.3. (2+3i%), (4-2i°)%; 34. 3-i*)?, (1+2i%);

35. (i* +3)°, (—1+i)°; 36. (1+i)'", (V3 +i)*;

3.7. (WV3-i%)%, 1+i°V3)%; 3.8. (-1+iV3)7, (1+2i%)’;

3.9. 2-i7)°, 2+i)*; 3.10. (1+2i%)°, 1-2i%)° .

4. Hantn Bce 3HaYeHNS KOPHSI.
41.3=i: 42 31—i: 43.3-1: 44 1: 45. i
46. i: 47 N+i: 48.3—-1+i: 49.4-i: 410 Y1+i.

5.HaiTtu 3HavyeHune pyHKuUK:



1 .
5.1. fana dyHkumns f(z) = —, rae z = x+iy . Hantu eé 3HaverHne f(i+1).
x—1iy

1 .
5.2. flaHa dyHkuma f(z) = —, rae z = x+iy . Hantu eé 3HaveHune f(i).
X —1y

1 .
5.3. OaHa dyHkums f(z) = —, rae z = x+iy . Haintn eé 3Havenve f(3-—-2i).
xX—1iy

5.4. Nana pyHkumns f(z) = x° +iy”, rae z = x +iy . Haintu eé sHavenne f(1+2i).
5.5. NaHa dyHkuma f(z) = x° +iy’, rae z = x +iy . Hantn eé snayenne f(2-3i).
5.6. NaHa dpyHKkuma f(z) = x° +iy>, rae z = x +iy . Hantu eé aHadenne f(—i).

+1 .
5.7. BbluMCnnTb 3HaYeHne yHKuMn f(z) = Z—l B TOYKE 7, =—2+1.
Z_

5.8. BbluMciuTb 3HaveHne yHkumn f(z) B Toukax z,u z,: f(z)=2z> —2z+i, z,=-2+3i,
z,=4-3i.

. . i
5.9. BbluncnnTb 3HaueHne yHkummn f(z) B Toukax z,u z,: f(z)=2z"+i, z,=1-i, z, = 5

5.10. Bbl4UCNINTB 3HaYeHNe PyHKUMM f(Z) B TOUKax 7, U z,: f(z) =z —2z+i, 7, =1—1i,

Z, =1+i.
6. Hantu:
=
6.1.¢7.62. ¢2. 63.cosi. 64 sin(l42)). 65 In(-1).
6.6. Ln(-1). 6.7. Ini. 6.8. Lni. 6.9. In(3+4i). 6.10. Ln(3+4i)-
7. Onpepenutb, anddepeHumnpyema nu dyHkums f(z). Ecnu ga, To HanTn eé NponsBoaHY!HO.
7.4, f(2) = (x* +y?) = 2xyi; 7.2. f(2)=(x" =3x*) +iBx’y = y*);
73. f(2)=iz" =3z+1; 74. f(2)=2z+2i;
1
75. f(z2) =2z 76. f(2)=—;
Z
1
77. f(Z)ZE; 78. f(2)=ax® +2bxy +cy’:
79 f(z)=2z" +2i; 710 f(2)=2" —z+i.

8. Bbluncnntb nHTErpan.

8.1. J‘szz , rae AB — OTpe3ok NpsAMOon, COeaUHSIOLLEN TOYKM ZA =1, ZB =1.

2. {szz, Mo 3aMKHYTOW KpuBon [ :|z| = l
2+ 2

f77dz

~ 1O 3aMKHYTOM kpueoWn [ :|z + i| =1.

v T+

\ dz

“(z+ 2)3 .z
c dz

8.5. J m
c dz

8.6. J —(Z +2)3 .

8.3.
8.4.

no 3aMKHYTOW KpuBon [ :|z —2| =1.

No 3aMKHYTOW KpuBon [ :|z| =1.

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



8.7. | zdz , rae | — oTpe3oK AeNCTBUTENbHOM OCK OT TOYKN z = —1 00 TOukM z =1.
)

8.8. | zdz , Toe | — BepXHSAs OKPY)XHOCTb |z| =1 oTTOuKM z=—1 Ao TOuKM z =1.
1

8.9. (1+i—22)dZ, rae [— oTpesok npsamoi ot Toukn z, =0 fo Toukun z, =1+1i.

[
dz
8.10. j —a’ rae | — oKpyXHOCTb paguyca ! C LIeHTPOM B TOYKE q.
!

9. HanTu pasnoxeHue dyHKLMM B pag JlopaHa B Touke Z MO cTEneHam 7—Z7,.

9.1. lcosz’ rae z,=0- 9.2. z-sin z, rae 2,=0-
Z
9.3. z-sin Z, rAe 7, =00 9.4. sin(2+7), rae z,=0-
95 2 ,roe z =1. 96. 2 ,rpe 7z =1.
0 0
z—1 z—1
1
97. 2 ,Tae z,=0. 9.8. ez”,r,u,e ZO:—I.
7+2
L
9.9. ¢2*1 rpe z, =00 910 z ,rme ; —9.
— 0
z—2
10. HanTu Bbl4eT oyHKLUNN.
+i 7 +1 z+1
101, f(z)=—"L 102, f(z)=—. 10.3. f(2) ="
z—1 - <
z—1 Z z—1
104. f(z)=—"——. 10.5. f(2)=——. 10.6. f(z)=———.
(z+1)(z—2i0) (z-1) (z-2i)
Z sin z
10.7. f(9)=———. 10.8. f(2)=—". 10.9. f(2)=—F.
(z+3i) Z -9
Z
10.10. f(z)=—.
sin z

Kputepun oueHku:

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

- OLeHKa «XOpOoLOo» BbICTaBMAETCA CTyAEHTY, ecnu npaBuibHO BbinonHeHo 6onee 70%
3aJaHun;

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

- OUEHKa «HeyAoBNEeTBOPUTENIbHO» BbLICTABNAETCA CTyAeHTy, €cnu npaBuIlbHO
BblnosiHeHo MeHee 50% 3agaHui.

19.4. MeToau4yeckme maTtepuanbl, onpegensilowme npoueaypbl OUEeHMBaAHUA 3HaHUNA, YMEHUN,
HaBbIKOB U (UNX) ONbITa AEATENIbHOCTU, XapaKTepu3yroLwmux 3Tanbl hopMUpoBaHUS KOMNETEeHLMN

OueHKa 3HaHUIN, YMEHWU N HABbIKOB, XapakTepuaytoLas atanbl GOpMUPOBaHUSA KOMNETEHLNA B
paMKax W3ydeHUs OUCUUNIIMHBI OCYLIECTBASETCA B Xo4e Tekywenh U NPOMEXYTOYHOM
aTTecrauun.

Tekywmn KOHTPOMb YCNeBaeMOCTU MPOBOAUTCS B COOTBETCTBMM C [lonoXXeHuemM O TekyLien
aTTectaumm obydawowmxca no nporpamMmmam  Bbicllero obpasoBaHus  BopoHexckoro



rocygapCTBEHHOrO yHMBepcuTeTa. Tekywmin KOHTPOSb YCneBaeMOoCTU NpoBOAUTCA B hopmax:
poHMarsbHbIX 0rpPoOCco8, KOHMPOJbHbIX pabom, uHOusudyasibHbIX 3adaHul. Kputepuu
OLlEeHMBaHNA NPUBEAEHDI BbILLE.

MpomexyTouHasa atTecTaumsi NPOBOAMUTCA B COOTBETCTBUM C [1ONOXEHMEM O NMPOMEXYTOYHOM
aTTecTaumm obyyarLmxcs No NporpammMam BbicLero obpasoBaHus.
KOHTpOMbHO-M3MepUTENbHbIE MaTepmarnbl NPOMEXYTOYHOM aTTecTauumn BKIYalT B cebs
TeopeTnyeckne BOMPOCHI, MNO3BOMSAKLUME OLEHUTb YPOBEHb [MOMYYEHHbIX 3HaHUA WU
npakTn4yeckoe 3agaHuve, MNOo3BOSIAKOWEE OUEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oueHMBaHUM MCMNONb3YHTCA KOMMMYECTBEHHbIE LWKanbl OUeHOK. Kputepuu oueHnBaHus
npuBeaeHb! BhiLLE.



