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1. HEJIA U 3AJAYN JTUCHUTTJIMHBI

e ocBOCHUA TMCHUIINHBI (MOYJIs):

HCJIBIO OCBOCHHUA JUCHUITJIINHBI ABJISICTCS:

W3yYeHHE OCHOB TEOPHH aAHATUTHYECCKUX (YHKIMH KOMIIEKCHOTO IIEPEMEHHOTO U €e

MPUIIOKEHNE K PU3NUECKUM M TEXHUYECKUM 3aa9aM.

3agaun:

3amavyaMy OCBOEHHUS JUCLIUMIIINHEI SIBJISIOTCS:

- 3HAKOMCTBO C KOMIUIEKCHBIMH YHCJIaMU, KX CBOMCTBAMHU U OTIEpAllUSIMH HaJl KOMIJIEKCHBIMU
YHCIIaMH;

- U3yYE€HHE OCHOB PabOThI ¢ PYHKIIUAMHA KOMIUIEKCHOTO TIEPEMEHHOTO;

- OIMCAaHHME OCHOBHBIX (DU3UYCCKUX TPEICTABICHUN, CBS3aHHBIX C TEOpHEH (YHKIUN
KOMILJIEKCHOT'O TIEPEMEHHOT0;

- mpuoOpeTeHne CTyJSeHTAaMH HaBBIKOB pelieHUs (U3MYECKUX 3aJad C HMCIOJb30BaHHUEM
TeopuH PYHKIIUH KOMILIEKCHOTO ITEPEMEHHOTO.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
[Mukn (pazgen) OIl: B1.0.1161.0
TpeOoBaHus K NpeABAPUTEIbLHON MOAT0OTOBKE 00y4aK0IIerocs:

YpoBeHb HayalbHON MOATOTOBKH OOYYaIOIIErocs AJs YCHEIIHOTO OCBOEHUS IUCIMILTUHBI
«Teopus QpyHKIMI KOMITIEKCHOTO IEPEMEHHOT0»: YCIEIIHOE OCBOSHUE AUCIMILTUHBI 00yUYaoIuXcs
OCHOBBIBAeTCS Ha UX 3HAHMSIX B 00JACTH MaTeMaTHYeCKOro aHallM3a, aHATUTHUYECKON reoMeTpHw,
YMEHHsSI ONpPEAENATh BHUJ KPUBOW IO €€ ypaBHEHHWIO, HaXOAWUTh MPOU3BOJHYIO U MEPBOOOPA3HYIO
(GyHKIIUU 1eHCTBUTENBHOTO IEPEMEHHOTO0, BEIUMCIIATH ONPe/IeJICHHbIEC U KPUBOJIMHEHHBIE HHTETPAIBI,
packianbiBaTh QYHKIMIO B psaa Teiinopa, 3HaTh OCHOBHBIE CBOICTBA PSAIOB.

Marematnueckuil aHaJIn3
AHanuTHuecKas reoMeTpHUs U JIMHelHas anreopa
BeKkTOpHBIN U TEH30PHBINA aHAIIN3

JAucuunianHbl (MOAYJIHM) M MPAKTHKH, VISl KOTOPbIX OCBOCHUE JAHHOM M CIUIJINHbI
(MoayJis1) He0OXO0AMMO KaK NpeauiecTByolee:

KBaHTOBas MexaHuKa
WHrerpaibHble ypaBHEHUS
Mertonbl MaTeMaTH4ecKoi Gpu3nKu
OneKTpoauHaMHKa

Teopernueckas MEXaHHUKa
3. OBPBEM JJUCHHUIIINHBI

O01mas TpyI0eMKOCTh 3 3ET
Yacos 110 y4eOHOMY IUIaHY 108
B TOM YHCJIE:

ayIUTOPHBIC 3aHITHS 34
CaMOCTOsTENbHAs pPaboTa 44

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 11O JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI
OIIK-1.1: Ananu3upyet Guznueckre 00bEKThI U MPOIECCHI ¢ MPUMEHEHUEM 0a30BBIX
3HaHUU B 007aCTH (PU3NKO-MAaTEMAaTHYEKCKUX HAYK
VYpoBenb 1 3HaTh u3MUecKre 0OBEKTHI U MPOLIECCHl MPUMEHEHUS TeOPUU HYHKIUN
KOMIUIEKCHOT'O IIEPEMEHHOTO



VYposenb |  [IpuMeHSTH MpaBUIIbHBIE MATEMATUUECKUE METO/IbI PELLICHUS JIJISl PEILICHUS
MPUKJIAHBIX 3a/1a4
YpoBeHb |  6a30BBIMH METOJIaMU pelIeHUS] PUZUKO-MATEMATHUECKUX 33134 C
MIPUMEHEHHEM KOMIUICKCHBIX ()YHKIIHIA
OIIK-1.2: ITpumensier 3HaHus B 0071aCTH (HU3UKO-MATEMATHICCKUX HAYK MIPH PEIICHUN
MPaKTUYECKHX 3a7a4 B chepe npodeccuoHaANbHON AesITeNbHOCTH

VYpoBerb |  Metoabl 1 MOJenu sl perieHust (PU3MKo-MaTeMaTHUECKUX 3a1a4

VYK-1.1: Ananusupyer 3a1a4y, BbIIEISS € 0a30BbIe COCTABIISIONIIE

VYpoBeHnb |  3HaTh: MOHATHE KOMILJIEKCHOTO YMCIIA, CBOMCTBA KOMITJIEKCHBIX YHCET U
OCHOBBI Teopuu (QyHKIUI KoMIuIeKcHOTO niepemenHoro (TOKIT).

VYpoBenb |  YMeTh: npuMeHsTh U3yueHHbIe MaTeMaTuueckue Meto sl TOKIT mpu
pemeHnH MpoheCCUOHATBHBIX 33124 U 33/1a4 C IPAKTUIECKUM
COJIepKaHUEM.

VYpoBenb |  Biagerb: MareMaTHUECKHUM aIrapaToM, U3y4YE€HHBIM B JaHHOM Kypce U
HEOOXOMMBIM JJISi OCBOCHHUSI MAaTEMaTH-YECKOT'0 armapara JIpyrux Kypcos,
a TakXKe JUI Jallb-HEUIIIeT0 COBEPIICHCTBOBAHMS U PA3BUTHUS IPOdeccro-
HAJIBHOW JI€SITETbHOCTH.

VK-1.5: PaccmarpuBaer u nnpeaaracT BO3MOKHbIEC BAPUAHTHI PEILIEHHS I0CTABICHHOM
3aJ1a4yM, OLIEHUBAsi UX JOCTOMHCTBA U HEIOCTATKU

VYpoBenb |  3HaTh BapuaHTHI PeLICHUS MOCTAaBICHHOMN 3a7a4n
VYposens |  [IpuMEHSITH TPaMOTHBIE METOIBI JIJISl PEILICHUS MOCTABIEHHBIX 3a/1a4
Yposenb |  Bnagerh MaTeMaTHYECKHUM allllapaToM MO PELISHUIO 3a1a4

5. BUJAbI KOHTPOJIA

Bunsl KOHTpONIL B cemecTpax:

3aYeThI | 3

6. SAI3BIK ITPEIIOJJABAHUA

SI3BIK IIpenoaBaHus: pyCcCKHUM.

7. CTPYKTYPA M COJAEP)KAHUE JUCHUILJIMHBI (MOJYJIST)

Kon HaunmeHoBaHue pa3je/ioB u Bup Cemectp | Hacos | Ucrtou- | Ilpumeuan-
3aHAT. TemM 3ansaTua | / Kype HHUKH ue

Pazgen 1. KoMmriutekcHuble uncia

1.1 |IlonsTHe KOMIUIEKCHOTrO uncia, |Jlex 3 3 JI1.2J12.4
€ro MO/1yJIb U apTyMEHT. J2.5
BexTopHoe, anredpanueckoe,
TPUTOHOMETPUIECKOE H
MOKa3aTeIbHOE MPEACTABIICHUS
KOMIUIEKCHOTO YHCIIA.
ApudmeTraeckue orepaniy Hal
KOMITJICKCHBIMH YHCIIAMH.
Bo3Benenue B creneHp u
W3BJICYCHHUE KOPHS
KOMIUIEKCHOTO yucia, (hopMmyia
Myagpa.




1.2

IloHsTHE KOMIIJIEKCHOI'O YHCJIa,
€ro MOJyJIb U apTyMEHT.
Bexkropnoe, anredbpanueckoe,
TPUTOHOMETPUUYECKOE U
MOKa3aTeJIbHOE MPEICTABICHUS
KOMILIEKCHOT'O YHCJIa.
Apudmernueckue onepary Hal
KOMILUIEKCHBIMU YHCIIAMU.
BosBenenue B creneHb U
W3BJICYCHHUE KOPHS
KOMIUIEKCHOTO yucia, hopmya
Myagpa.

Ip

JI1.1J12.1
J22J12.3

1.3

JeicTBus HaJl KOMILJIEKCHBIMH
YUCJIAMH B aJIre0pandecKom,
TPUTOHOMETPUYECCKOH 1
TOKa3aTenbHOM (hopmax

Paznen 2. ®ynkiun
KOMILIEKCHOTO TIEPEMEHHOTO.
KondopmHbIe 0TOOpaxeHusl.

2.1

DyHKIIMU KOMIUIEKCHOTO
nepemeHHoro. [Ipexen u
HEMPEePBIBHOCTh (DYHKITHIA
KOMIUICKCHOTO TICPEMEHHOTO.
HemnpepsiBHOCTB B cheprueckoit
MeTpuke. Teopemsl 0
HEMPEPBIBHBIX QYHKITUAX
KOMIUICKCHOTO TIPEMEHHOTO Ha
KOMIIaKTe, KOHTUHYYME, B
o0nacTu.

JuddepeHnnpyeMocTh B CMbICIIE
JIEHCTBUTENHHOTO U
KOMIUJIEKCHOTO aHAJIN3a.
MoHoreHHbIe U TOIOMOp(hHBIE
GbyHKIIUY (OTpeaeneHus,
npumepsl). ¥YcioBus Komm-
Pumana. ITpousBoHas
rojaoMopd-Ho# QyHKIHH.
I'eoMeTpuuecKkuii CMBICIT MOTY IS
Y apryMeHTa IIPOU3BOTHOM
roJoMop(HON QYHKIIHH.
Omnpenenenne KOHOOPMHOTO
0TOOpaXeHHsI B TOUKE U 00JIaCTH.
JlocTaTouHBIE YCIOBHS
KOH(OPMHOCTH OTOOpaKESHHUS.
OcCHOBHBIE IPUHIIUITH TEOPUHU
KOH-(OPMHBIX OTOOpaKEHUH,
Teopema Pumana o koHpOpPMHBIX
O0TOOpaKCHHUSIX.

Jlek




2.2

DyHKIMH KOMIUIEKCHOTO
nepemenHoro. [Ipeaen u
HENPEPBIBHOCTH (PYHKIMH
KOMIUIEKCHOT'O IIEPEMEHHOTO.
HernpepsIBHOCTB B cheprueckoit
MmeTpuke. Teopembl 0
HENPEPBIBHBIX QYHKIUAX
KOMIUIEKCHOTO TIEPEMEHHOT0 Ha
KOMIIaKTe, KOHTUHYYME, B
obnacTu.
HuddepeHnrpyeMocThb B CMBICITE
NENCTBUTENBHOTO U
KOMIUIEKCHOTO aHaJIn3a.
MouorenHble U roIoMOpGHBIE
byHKIMH (OTIpeeIeHuS,
npumepsl). Y cnoBus Komm-
Pumana. [IpousBonnas
rosioMmopd-HoH QyHKIIUH.
['eomeTpryecKuii CMBICIT MOTYJIS
U apryMeHTa IPOU3BOIHON
rosioMop(HOH HyHKIIHH.
Onpenenenne KOHGOPMHOTO
0TOOpaXeHUsI B TOYKE U 00JIaCTH.
JlocTaTouHbI€ YCIOBUS
KOH(OPMHOCTH 0TOOpaKCHHUSI.
OcHOBHBIE IPUHITUITBI TEOPUU
KOH(OPMHBIX OTOOPAKECHHH,
Teopema Pumana o KoHPOPMHBIX
OTOOpaKCHUSX.

Ip

2.3

@DYHKIIMY KOMIUIEKCHOTO
nepeMenHoro. llpenen u
HENPEePbIBHOCTD (QYHKIMH
KOMIUIEKCHOT'O IEPEMEHHOTO.
Teopemsl 0 HENPEPBIBHBIX
(GYHKLIHSAX KOMIIJIEKCHOTO
MEPEMEHHOT0 Ha KOMITAaKTe,
KOHTHHYYMe€, B 00JIacTH.
JuddepeHunpyemMocTh B CMbICIE
JEUCTBUTEIBLHOTO U
KOMIUIEKCHOTO aHaJIN3a.
Boccranosnenue pyHkuun
KOMIUIEKCHOT'O IIEPEMEHHOT0
(reopema Komu-Pumana)

Cp

Pasnen 3. aTErpasnsr ot
GyHKIUI KOMITIEKCHOTO
EPEMEHHOTO




3.1

KpuBonuHeliHble UHTETpaJIbI B
TEeOpUHU PYHKIMIA KOMIIEKCHOTO
nepeMeHHoro. OnpezaeneHue,
CBOIICTBa, MPUMEPHI, CBSI3b C
KPUBOJIMHEHHBIMU UHTETpaJlaMU
1-ro u 2-ro pona u3 Kypca
NEHCTBUTENILHOTO aHAIH3a.
[Tepexon k mpeaey Mo 3HAKOM
uHTerpana. urerpanabHas
teopema Komu u e€ 06001ienne
Ha MHOTOCBSI3HbBIE 00JIACTH.
Wurerpanbhas hopmyna Komm.
Cy1iecTBoBaHUE MPOU3BOIHBIX
BCEX MOPSAIKOB Y TOJIOMOPPHBIX
bynkumii. @opmynsl Komm ayis
npou3BoHbIX. [lepBooOpasnas
0T (YHKIIMH KOMIUIEKCHOTO
nepemeHHoro. @opmyna
HrroTona-Jletionuna. Teopema
Mopepa.

Jlex

3.2

KpuBosnuHeliHbIe UHTETPAJIbI B
TEeOpUHU (PYHKIHI KOMIIEKCHOTO
nepemeHHoro. Onpezenexnue,
CBOMCTBA, IPUMEPHI, CBSI3b C
KPUBOJMHEHHBIMU UHTET pAJIAMU
1-ro u 2-ro pona u3 Kypca
JIEHCTBUTEJILHOTO aHAJIM3A.
[lepexon k npezeiy noj 3HakKoM
uHTerpana. MarerpaibHas
teopema Komu u e€ 06001ienne
Ha MHOTOCBSI3HBIE 00JIACTH.
WuTerpanbhas ¢popmyna Kormru.
Cy1iecTBOBaHHE TPOU3BOIHBIX
BCEX MOPSAIKOB Y TOIOMOP(HBIX
bynxuii. @opmyns Komm st
npou3BoHBIX. [lepBooOpasHas
0T GYHKIIMH KOMIUIEKCHOTO
nepeMeHHoro. ®opmyia
HrroTona-Jletionuna. Teopema
Mopepa.

Ilp

3.3

KpuBonunelinbie HHTETpaibl
(GYHKIHMA KOMITTIEKCHOTO
nepeMeHHoro. Murerpais o
3aMKHYTOMY KOHTYpY. Teopema
Komm.

Cp

10

Paznen 4. Psaner Telimopa wu

Jlopana




4.1

Crenennsle psanel. Teopema
AOens u TeopeMa o Kpyre
cxoauMocTH, popmyia Komm —
Anamapa. JlokanbHO
paBHOMEpHAs CXOIUMOCTD
CTENEHHOrO psja. JlelcTBus co
CTETHIEHHBIMU PSAAMHU, TOWICHHOE
MHTETPUPOBAHUE U MIOYICHHOE
nuddepeHIMpoOBaHUEe CTEIEHHBIX
PSIOB.

Teopema o mpecTaBIeHUN
rosioMop¢HO HyHKITHH
CTETMEHHBIM PSIAOM, OI[CHKA
panuyca CXOAUMOCTH.
CrenenHoii psia kak psan Teitnopa
JUJIs1 CBOEH CyMMEBI,
€MHCTBEHHOCTh Pa3JI0KECHHUSI.
Hepasenctra Komu nms
KO3(PUITMEHTOB CTETICHHOTO
psaa.

Psner JlIopana, ctpykTypa
obnactu cxoaumocTH. Teopema o
[peJICTaBICHUH TOIOMOP(hHOI
byukun psaom Jlopana.
Hepasenctra Komu nmst

ko3 durmenTor psaga Jlopana.
Psin Jlopana B okpecTHOCTH
0OECKOHEYHO YJJAJICHHON TOUKH.

Jlex




4.2

Crenennele  panel.  Teopema
AGenss u TeopeMa O Kpy-Te
cxoquMocTH, Gopmyna Komm —
Anamapa. Jlo-KanbHO
paBHOMEpHas CXOAUMOCTh
CTENEeHHOro psga. [lelcTBus co
CTETIEHHBIMH PsIIaMU, MTOYJICHHOE
UH-TETPUPOBAHUE M TOWICHHOE
mudpepeHIMpoOBaHNE CTEIEHHBIX
PSIOB.

Teopema 0  mpeacTaBiieHUU
rosioMmopdHo byHKIIHI
CTCNIEHHBIM  PSJOM,  OLIEHKa
paauyca cxoaumMocTu. CTeneHHou
pan xak pan Teitnopa ang cBoei
CYMMBI, €IMHCTBEHHOCTD
paznoxxenusi. Hepasencrsa Ko
U1l KO3 (UIIMEHTOB CTEIIEHHOTO
psaa.

Psibr JlopaHa, CTPYKTypa
obnactu cxoaumocTH. Teopema o
MPEJICTABICHUH  TOJIOMOPGHOIMA
byHKIUN psaoOM Jlopana.
Hepasenctpa Ko JUISE
kod(duiu-enToB psga Jlopana.
Psn  Jlopana B OKpecTHOCTH
0ECKOHEYHO YJAJICHHOI TOUKH.

Ip

4.3

Crenennsie psaabl. Psaaer Jlopana.
[IpaBuibHasgs W TJIaBHasg 4YacTH
psanos Jlopana.

Pasznoxxennii byHKIMI B
cTeneHHbIe psabl JlopaHa.

15

Paznen 5.  M3onupoBaHHBIE
0COOBIE TOYKHU U BHIYETHI

5.1

Knaccupukauus u  Kpurepuu
M30JIMPOBAaHHOM 0COO0M TOUKH Ha
0OECKOHEYHOCTH.

Omnpenenenue BBIYETA B
M30JIMPOBAaHHON 0COOOW TOUKE U
dbopMynBl AN BBIYUCICHHS
BBIUETOB. BrIunciieHne BpueTa Ha
6eckoneunoctu. Teopema Ko-mun
0 BblYEeTax. Teopema o cymme
BBIUETOB.

Jlex

5.2

Knaccudpukanus u  Kpurepuu
M30JIMPOBAHHOM 0COO0M TOUKH Ha
0ECKOHEYHOCTH.

Onpenenenue BbIYETA B
M30JIMPOBAHHON 0COOOW TOUYKE U
dbopMyaBl NS BBIYUCICHHS
BBIUETOB. BrIunciieHne BpueTa Ha
6eckoneuHoctu. Teopema Komu o
BbIYeTaX. Teopema O cymMme
BBIUETOB.

IIp




5.3 |Knaccudpukauus wu  xpurepuu|Cp 3 7
M30JIMPOBAaHHOM 0Cc000H TOUKH Ha
oeckoneyHoctu.  OmpenencHue
BBIYETA B U30JIUPOBAHHOM 0CO00#
TOuke W GopMmynsl  AuA
BBIYHCIICHUS BBIUETOB.
Boruncnenue BbIUETA Ha
o0eckoneynoctu. Teopema Ko-1mm
0 BbIUETaX. TeopemMa O cymme
BBIUETOB.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
Jlekuuu ¢ npuMEeHEHUEM MYJIbTUMEIUITHON TEXHUKH.

Cnncok 06pa3oBaTe/ibHbIX TEXHOJIOT Uil

1 |AxrtuBHOe ciylianue

JluckyccruoHHbIE TEXHOIOTHH ((OpyM, CUMIIO3UYM, 1€0aThl, aKBapUyMHasi JUCKYCCHUS,
TaHeJIbHAs TUCKYCCHUSI, KPYTJIbIN CTOJI, (haCUITUTUPOBAHHAS U T.]1.)

3 | 3aHATHSA C MPUMEHEHHEM 3aTPYAHSIONINX YCIOBUI

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHWA TEKYIIEA "
IMPOMEXYTOYHOU ATTECTALIUU

8.1. OueHouHble MaTepUAJIbI /IS IPOBEIEHUs TeKyIel aTTecTaluu
Cwm. Ilpunoxenue 1
8.2. OueHouHbIe MaTepUAJIbI IS POBEIEHUs MPOMEKYTOYHOI aTTecTallnu
Cwm. [Tpunoxenue 1
8.3. TpeGoBaHus K peliTHHI-KOHTPOJIIO

PeittuHr 3a cemectp

[lepBas koHTponbHas Touka. Conepxanue moayns 1: Temsr 1, 2.

Bcero 3a Moaynb — 40 6amioB, u3 HuX 15 — Tekymias pabota cTyAeHToB, 20 — pyOexxHas
KOHTpOJbHAs paboTa, 5 — MOCemaeMocTh CTyIEHTaMH JIEKIIUN U J1a-00paTOPHBIX 3aHATHIA.

Bropas konTponpHas Touka. Conepskanue Moayns 2: Temsr 3 — 5.

Bcero 3a Moaynb — 60 6amioB, u3 Hux 20 — Tekymias paboTta cTyaeHToB, 30 — pyOexxHas
KOHTpOJbHas paboTa, 10 — mocenaeMocTs CTyAeHTaMU JeKIUi 1 Ta00PaTOPHBIX 3aHITUH.

HporpaMMoﬁ npeayCcMaTpuBacTCA BbIIIOJHCHUC ITMCbMCHHBIX KOHTPOJIbHBIX pa60T B
Ka4ueCTBC q)OpM pY6e)KHOI‘O KOHTPOJIAA B KOHIIC KaXX10I'0 MOAYJIA. I[J'IH HOATOTOBKHU K py6e>1<HOMy
KOHTPOJIO IIPEAIIoIaracTCsa BhIIIOJIHCHHUC JOMAITHUX 3aJaHU 10 KaXKI0H HpOfII[@HHOfI B TCUCHUC
MOAYJIA TEMC U MUCIIOJIb30BAHUC OaHka KOHTPOJIbHBIX BOIIPOCOB U 3aJlaHui VYMK.

9. YYEBHO-METOJUYECKOE U UTH®OPMAILIMOHHOE OBECHIEYEHUE
JUCLMILIMHBI (MOLYJIS)

9.1. PexoMenayemast IuTEpaTYypa

9.1.1. OcHoBHasi IMTEPATYpA

Indp Jlureparypa

JI1.1 | Diinepman, Teopus GyHKIHH KOMIUIEKCHOTO TIEPEMEHHOTO M OIIepaIlMOHHOE HCUUCIICHHE,
Mocksa: FOpaiit, 2024, ISBN: 978-5-534-05498-9,
URL.: https://urait.ru/bcode/538317




Jd1.2

I'annueBa A. B., OcHOBBI TeopuH (PYyHKIIMK KOMILIEKCHOM nepeMeHHoi. OnepannoHHoe
ucuucnenue, Cankr-IlerepOypr: Jlans, 2023, ISBN: 978-5-507-47283-3,
URL.: https://e.lanbook.com/book/353696

9.1.2. /lonoJHATEJIbHAS JIUTEPATYpPa

Hudp

Jlureparypa

J2.1

Py6amkuna, Jluneitnas anreopa. Jlunelineie onepatopbl. KBagpaTudaasie GopMbl.
Kommnekcusie uncia, MockBa: OOO "Hayuno-uznarensckuii neatp MHO®PA-M", 2016,
ISBN: 978-5-16-011858-1,

URL.: https://znanium.com/catalog/document?id=17915

2.2

I'apumnos /1. C., Iuddepeniuanbaoe ucunciacHue (GyHKIMH HECKOJIBKUX TICPEMCHHBIX.
WNuTerpanpaoe ucuncienne GyHKuuid onHoi nepemennoi. Kommiekcusie uncia, Camapa:
CamI'VIIC, 2022, ISBN: ,

URL.: https://e.lanbook.com/book/379319

J2.3

Bonxos 1O. B., Epmonaesa H. H., Ko3sinuenko B. A., Kyp6atosa I'. 1., [Ipaktuueckue

3aHsTus 1o anredpe. KommnekcHsie uncna, MHorowiensl, Cankt-Ilerepoypr: Jlanb, 2022,
ISBN: 978-5-8114-1743-8,
URL.: https://e.lanbook.com/book/211694

2.4

Hanunkuna O. YO, llyp B. JI., Cennuxwuii A. 1O., Teopust pyHKumii KOMIIEKCHON
nepemennoi, Camapa: CamI'YIIC, 2011, ISBN: ,
URL.: https://e.lanbook.com/book/130275

J2.5

Kazynuna I'. A., Uepeanuuenko A. B., Jlununa I'. A., CnenuanbHble IJ1aBbl MATEMaTHKH,
Kemeposo: Ky3I'TY umenu T.®D. 'opbaueBa, 2016, ISBN: 978-5-906888-35-8,
URL.: https://e.lanbook.com/book/105433

9.3.1 IlepeyeHb NPOrpaMMHOIro odecredeHust

1 | Adobe Acrobat Reader

9.3.2 CoBpemeHHbIe IpodeccHOHATbHBIE 0a3b1 TAHHBIX U HH(POPMAIIMOHHBIE CTIPABOYHbIE
CHCTEMBI

1 OBC «FOPAUT»

2 OBbC Tel'Y

3 OBC «Jlaub»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JISA)

Ayaur-11 O6opynoBanue

3-226

KOMIUIEKT y4eOHo# mebenr, MuKiepHslil myiabT, AyIHOKOMIUIEKT, IHTepakTUBHAS
cucTeMa, IpoekTop, TerekoMMyHHKAIIMOHHbIE Ka(dbl, 9KpaH, KOMIBIOTED

3-228

KOMIUIEKT y4eOHO# MeOenn, MepeHOCHOH HOYTOYK, TPOEKTOp, IKpaH

11. METOAUMYECKHUE MATEPHUAJIBI UIS1 OBYYAIOHINUXCA ITO OCBOEHHUIO

JUCHMUIIIAHBI

CamocrosTenbHas paboTa CTyICHTOB IpeAToJiaracT:

—00s13aTeIbHOE BHIMOJHEHUE 3aJIaHUM, TPEAYCMOTPEHHBIX B paMKax IIPOBEICHHS JICKITUH 1
MPAKTUYECKUX 3aHATUH;

—yriyOJIEHHOE U3YUYCHHUE JINTEPATyPhI IO MPOHJICHHBIM TEMaM U 110 BOIIPOCaM,
JIOTIOJTHUTEIBHO YKAa3aHHBIM IIPEIOIaBaTENEM;

—HCN0JIb30BaHue MaTepruaioB Y MK 1is cuctemMaTu3aliuy 3HaHUN U TOATOTOBKE K
3aHATUSIM U KOHTpOHBHBIM pa60TaM.




JIPUJIOKXEHME 1

TunoBsle 3aaHus U IPOBEPKU TEKYIEN PaOOTHI

. HaTB onpeaAcICHUE MOAYJIA, apIryMCHTa KOMILICKCHOI'O YMUCJIa.

2. HaTB OIMpCACIICHUC anre6panquKor0 KOPHA N3 KOMIIJICKCHOI'O YHCJIa

w

~N o o b~

10

11
12
13

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26

27
28

. HaTB OMMpeCACIICHUE OTKPBITOIO MW 3aMKHYTOI'O MHOXXECTB, NPEACIBHBIX W TpPaHUYHBIX TOYCK,

I'paHUllbl, 3aMBIKaHHUS, CBA3HOCTH MHOXKECTBA, O6J'IaCTI/I, KOMIIAKTa, KOHTHUHYYMa.

. JlaTh onpeneneHre HEMPEPHIBHOCTH ().K.I1. B €BKINI0BON U c(hpepruecKoil MEeTpHKaXx.
. JlaTh onpezieneHre MOHOTEHHOHN 1 roJI0MOpGHON (GYHKINH.
. Chopmynupoars ycnoBus Komu-Prumana B 1eHCTBUTENBHON U KOMILIEKCHON (opmax.

. ChopmynupoBaTh TeOMETPUYECKHI CMBICI MOAYJII M apryMeHTa IMPOU3BOAHON TOJIOMOPQHOI

GbyHKIHN.

. CopmymnmpoBaTh TpynioBoe CBONCTBO MEOMYCOBBIX IPEOOpa3OBaHUM.

. ChopmynmpoBaTh KpyroBoe CBOMCTBO MEOUYCOBBIX MPeoOpPa30BaAHUI

. ChopmynupoBaTh TeOpeMy O CYHIECTBOBAHMMU M €IMHCTBEHHOCTH MEOHMYCOBa MpeoOpa3oBaHMs,

HOPMHPOBAHHOT'O COOTBETCTBHEM TPEX Map TOUEK.
. ChopmynupoBaTh onpeieneHne YKCIIOHEHTHI, €€ aHAIUTUYECKUE CBOWCTBA.
. Jlatp onpenenenue norapudma.

. ChopmynupoBath TeopemMy Pumana o KOH(POPMHBIX OTOOpaKEHUSAX, OCHOBHBIC MPUHIIHUIIBI

KOH(OPMHBIX OTOOpaKEHUH.

CdopmynupoBats uHTerpanpuyto Teopemy Komm-I'ypca.

CdopmynupoBaTs HHTETpaNbHYIO popmyy Komu.

Cdopmynuposats Teopemy Mopepa.

[Tpusectu popmy:st Kommm 11t mpon3BoIHBIX TOIOMOP(HON (YHKIIHH.
CdopmynupoBats Teopembl Beliepmitpacca o psgax roroMoppHbIX QYHKIIH.
ChopmynupoBath Teopemy AOemsi O CTETIEHHBIX PsiIax.

CdopmynupoBaTh TEOpEMY O MPEACTABICHUH roJIOMOPGHON (PYHKIINN CTETIEHHBIM PSJIOM.
[TpuBecTu pa3inoKeHUsI OCHOBHBIX 3JIEMEHTApHBIX GYHKIUI B psaasl Teitnopa.
CdopmynupoBarth Teopemy JInyBusis.

Cdopmynuposats Teopemy Jlopana.

[TpuBectu HepaBeHncTBa Komm st koaddummentos psaa Jlopana.
CdopmynupoBaTh BHYTPEHHIOIO TEOPEMY €TUHCTBEHHOCTH.

. JlaTp ompeneneHue H30IMPOBAHHOW 0COOON TOYKM ToJOMOP(HON (QYHKIMH, HPUBECTH HX

KJIaCCU(PUKAIIHIO.
. JlaTp onpeneneHue BpIdeTa U MpUBECTH (DOPMYIIBI /IJIsi BEIUMCICHUS BHIYETOB.

. ChopmymupoBats TeopeMy Koru o Beraerax.



2
30. ChopMymMpoBaTh NPUHIIKI APIyMEHTA.
31. Haiitu z=(-1-i)*?
32- ;.2
(4+3i)

33. Uso6pasuts Ha KoMILIeKcHoI miockoctu: [2—3i[=3 Im(z) >3
g4, (Cos64° +isine4° [Cosds® +isinds’)

' Cos20° —iSin20°
35. z2°+1=0
36. Haiitn MHOXeCTBO Touek, B KOTOPBIX QyHKIMS (X, ) = y> —X* —2 sBnsercs TapMOHHYECKOIL.

[{e)

. ChopmynupoBats TeOpeMy O CyMME BCEX BBIUETOB.

o

BrisicHuth, cymiectByeT jin ananuTudeckas Gpynkuus f(z) (z =X + 1y) B Hexoropoui odnactu D, mist
kotopoii Im f = v. Eciu takas ¢pyukuus f(z) cymecrsyer, Haiitu ee.
37. Bb4uciuTh HHTEPAL
fz|z|dz, roe [ — nyra oxpyxHocTH |2| = 1 OoT TOuKM z; = 1 #O

i
TOYKH 29 = €™,

38. BeruucnuTh MHTErpal Mo 3aMKHYTONH KPHBOM
in
f ——23 22 5 dz.
l (2% +7°)
a) I: |z| = 1; 6) l: |2 —mi| =1;
B) I: |z +mi| = 1.
. Sint
39. Haiitu nzobpaxenue —
40. HaiiTu cBepTKy OpHTHHAJIOB M N300paskeHue cBepTku: t, Sint
41. Haiitu pasnoxenue QyHKIUK B psa JlopaHa B TOUKE Zo 1O CTENEHAM Z — Zo. YKa3aTh TJIABHYIO H
MIPABUIIBHYIO YAaCTH Psijia U €ro 00J1acTh CXOJUMOCTH.
1
7 €08 2,
a) zo = 0;



no

IIpumep THIIOBOTO 3aJaHUs /IS IPOBEICHUSI IPOMEKYTOYHOM ATTECTALMH.

(Cos64° +isin64° Cos46° +iSin46°)
Cos20° —iSin20°
z2°+1=0
HaiiTi MHOKECTBO TOUEK, B KOTOPHIX (yHKIms U(X, y) =€ -ch y sBiseTcs rapMOHMYECKOM.

BoIsIcCHUTS, CymiecTByeT i aHanuTHueckas GpyHkius f(z) (z = X + iy) B Hekoropoii obmactu D, mist
kotopoii Re f = u. Eciu takas yukuus f(z) cymecrsyer, Haiitu ee.
Bprurcnute uaTErpa:

f (22 — z)dz, roe | — oTpesok npamoi oT Touku z; = 0 10 TOYKH

l .

292 = 1.

Brruucnuts uHTErpai no 3aMKHYTON KpUBOM

f zdz
P12
a) l: |z|=%; 6) l: |z] = 2.

Z
72 -1

eﬂ.

Haiitu Bce ocoObie TOUKHM (PYHKITUH U BBIYETHI BO BCEX OCOOBIX TOUKAX

Haiiti uzo0paxxenue —?—t+Sin2t
2p-3
p°+p? -12p

Haittn opurunan  F(p) =

Haiitu uzo0pakenue




DoH/I OLICHOYHBIX CPENACTB

1. KOMIUIEKCHO COMNPSDKEHHOE YMCA0 Z IS uucia Z = 2+51 WMeeT BHI...
a) Z=-2-5i 6) Z=2-5i p) Z=5-2i r) Z=-3-2i

2. KOMITJIEKCHO CONPSHKECHHOE YMCIO Z IS YMClia Z=i+3 uMeeT Bu. ..

a) z=3-i ©6) z=i-3 B) Z =-i-3 1) z=3

3. Uucno z=-7+3i u3obpaxkaeTcsi Ha INIOCKOCTH TOYKOW C KOOPIUHATAMH. . .

a) (-7;3) 6) (7;3) B) (—7;-3) r) (-7;3i)

4. Monynb uncia Z=4-3i paBeH...

a) 5 0) 4 B) 1 r) 25

5. Monaynb uncna Z=4+3i paseH...
a) 5 6) 4 B) 1 r) 25

6. Momynb unicia Z=1—1i paseH...
a) 0 6) 0 B) 1 r V2

7. ApryMeHT uuncina Z =1-i\3 ...
2r Vs V4 2
a) argz=— 0) argz=-— B) argz=— r) argz=——
3 3 3
8. Aprymenr uncna Z =1+ i3 ...
2r Vs T 2
a) argz=— 0) argz=-— B) argz=— r) argz=——
3 3 3
9. Aprymenr uncna z =-5-5i ...

T 3 i T
argz=— 0) argz=—— argz=— arqz = —-—-
a) arg 1 ) arg n B) arg 1 r) arg n

10. Jlans! uncna z, = 2(005360 +isin 360) M Z,= 4(005126O +isin126°) . Torma 2 PaBHO ...
22

a) —2i 6) 2i B) 0,5i r) —0,5i



11. Manbl yucna z, = \/§(COS 24° +isin 240) uz,= 2(005360 +isin 360) . Torma z,-z, paBHO ...

a) 6 6) 3+iv/3 B) V3+3i r) —6i
m; m; Z
12. Jlansl yncna z; = e2' u z, = e+ . Torma —% paBHO ...
ZZ
a) 2426 6) Z_Y2; B2+ 2 J3+3 -2 g
2 2 2 2 2 2 2 2
13. Jlano uncno z = 1 — i, torna z® pasHo...
a) 1160 6) —160 B) 16 r) —i
14. Jlano uncno z = 1 + i, torna z® pasHo...
a) 1160 06) —160 B) 16 r) —i
15. Jlano uncino z = i, roraa z'° pasmo...
1 1 i
a) -1 6) —a B) a F) a

16. Jlano umcno z =-3-3i, Torma KopHu /Z HMEIOT BHL. ..

a) z; = %(cos§+ isin%), Zy = W(cos%ﬂ+ L'Sin%n)

0) z, = m(cos%ﬂ+ isin%n), Z, = m(cos%+ isinnT”)

B) Z; = W(cos (—g) + isin (—g)), Zy = V1_8(cos%n+ isin%n)

r) z; = V1_8(cos (—3?”) +isin (—3?”)), Zy = W(cos%+ isin%n)
17. Tano uucno z=3+3i, Toraa KOpHA Jz wumeror Bug. ..

a) z; = VTS(COS%+ ising), Zy = m(cos%+ isin%n)

0) z, = 4\/%(cos%”+ isin%n), Zy, = W(COSHTT[-F isinnT”)

B) z; = W(cos (—g) + isin(—g)), Z, = ‘{/ﬁ(cos%n+ isin%ﬂ)
r) z; = VTS(COS (—3?”) + isin(—%ﬂ)), Zy = W(Cos%+ isins?n)



18. Haiitu neiictButenbHyo YacTh GyHkimu f (2) =€’ +z.

a) e* cosy + X 0)e*siny+x B)e*siny+y r1)—€siny+y;

19. Haiitu neiictButenbHyo YacTb GyHkimu f (2) =e*-z.

a) e cosy - X 06)e*siny+x B)e*siny+y r)e*‘cosy+y;

20. Haittu mauMyto dacts pynkiun f (z) =e* + iz .

a)e*cosy -y 0)e*siny+x B)e*siny+y r1)—-€*siny+y;

21. Haiitu neiictButenbHyo yacth Gynkiwn f (z) =e*-i z.

a) e cosy + X 0)e*siny+Xx B)e*siny+y r)e‘cosy+Vy;

. .1
22. Ykazarb TUI 0C000# TOUKH Zo = 2 ast Gyakuuu f(z) = sin—

a) ycTpanuMasi ocobast Touka 0) CyIIECTBEHHO 0c00asi B)IOJIIOC IIEPBOTO MOPSIIKA T') MOTIOC
BTOPOT'O MOPSIKA
sin (2)

23. Ykazatb Tum 0co60it Touku zo = 0 mast Gyakuuu f(z) = .

a) ycTpanuMasi ocobast Touka 0) CyIIECTBEHHO 0c00asi B)IOJIIOC EPBOTO MOPSIAKA T') MOTIOC
BTOPOTO TOPSIKA

sin (z)
22

24. Yxa3zatb Tun 0co6oit Toukn zy = 0 s pyskuuu f(z) =

a) ycTpanuMasi ocobast Touka 0) CyIIECTBEHHO 0c00asi B)IOJIIOC IIEPBOTO MOPSIIKA T') MOTIOC
BTOPOTO TIOPSIIKA

z%-4
z—2

25. Yka3zarb Tun 0co0oi Touku zy = 2 aisa dyHkumu f(z) =

a) ycTpanuMasi ocobast Touka 0) CyIIECTBEHHO 0c00asi B)IOJIIOC MEPBOTO MOPSIIKA T') MOTIOC
BTOPOTO TIOPSIKA

. 3 .
26. Haiitu Beruetr pyunkuun f(z) = — B 0co00if Touke zy = 2

a)3 0)-3 B0 )0

27. Haiitu BbrueT GyHKITUH B TOUke Z, = 0 mis pyukiuu f(z) = Sinz(Z)

a)l 0)0 B)-1 r)oo



28. Haiitu Boruer GpyHkuuu B Touke z, = 0 s pynkuun f(z) = sin (2)

z2
a)l 6)0 B)-1 r)co
29. Haiitu Bbruer GyHkuuu B Touke z, = 0 must pyukiun f(z) = Sinz =
a)l 6)0 B)-1 r)co
1
30. Haiitu Bbruet QpyHKIUH B TOuke Zo = 0 mus pyukuuu f(z) = ez

a)l 6)0 B)-1 r)co

sin (z)
72

31. CKOJIBKO ClTaraeMbIX COICPKUT IIaBHAS 9acTh psina Jlopana mist dyakiuu  f(z) =

0co0oii Touke z, =0

a) OECKOHEYHOE YHCIIO CllaraéMbIX; 0) HE COJEPIKUT TJIABHOM YacCTH; B) OJIHO CJIaraeMoe; ') TpH
cllaraeMbIxX

sin (z)
z2

32. CKOJIBKO ClTaraeMbIX COACPIKHUT TJ1aBHas yacThb psifa Jlopana aist yukuuu  f(z) =

0co00i Touke Zy = ©©

a) OECKOHEUHOE YHCIIO ClIaraeMbIX; ©) He COACPIKUT TJIaBHOU YaCTH; B) OJIHO CJIaraeMoe; ') TpU
clJlIaracMbIX

1
33. CkoJIBbKO cllaraeMbIX COJICPXKHUT IIaBHas 4acTh psafa Jlopana aist hpyukimu f(z) = ez B 0coboi
Touke Zzy =0

a) 0ECKOHEUHOE YUCIIO CllaraéMblX; 0) HE COAEPIKUT IIaBHOW 4acTH; B) OJTHO CJIaraeMoe; r) Tpu
cJlaracMabIx

1
34. CKoJIBKO cllaraeMbIX COICPXKUT IIaBHas 4acTh psiaa Jlopana ast dpyukuuu f(z) = ez B 0coboii
TOUKE Zy =

a) 0ECKOHEUHOE YHUCIIO CIaraeMbix; ©) HE COAEPKUT IIaBHOW YacTH; B) OJTHO CJIAraeMoe; r) Tpu
CcllaraeMbIxX

35. Haiitu BbIYeTHI 331aHHBIX QYHKIUHN B €€ U.0.T., BKIII0Yasi TOUKy Z = ©:

tgz—z z

(a) m, (@m;

. T . .
(c) z’sin—; (m) sinz-sin—.
z Z



36. BpIUMCINUTD C TOMOIIBIO TEOPEMBI O BBIUETAX UHTEIPAIbI:

dz

zsinz’

@ § 5z 0§

|z|=4 |z+1]=2

+1
.z dz:

dz
) § i 5E 0} e ¢

=),

z=0



