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1. IlosicHUTENBLHAS 3aNIHCKA
Hpe,[[MeTOM HU3YyUCHHUA B paMKaxX HACTOAMICTO KypcCa ABJIAKOTCA OCHOBHBIC IOHATHA U

METOJbl TEOpHUH (YHKIUH KOMIUIEKCHOTO TIEPEMEHHOTO. Cravana mns  (yHKUMN
KOMIIJIEKCHOTO TIE€PEMEHHOIO  BBOJATCS — IOHATHS Ipelesia, IPOU3BOAHOM, HHTErpasa;
CIIEYIOIIMI 3Tall U3yYEHHUsS! CBA3aH C MOCTPOECHUEM TEOPUH AHATUTUUYECKUX (PYHKIMM, KOTOpbIE
SIBJISIFOTCSI BaKHEHIIUM KJIACCOM (DYHKIIMH KOMIUIEKCHOI'O IEPEMEHHOTO.

Teopuss QpyHKIMI KOMIIJIEKCHOTO NEPEMEHHOTO SIBISIETCS BaXXHOW COCTAaBIAIONICH B
oOmiell CTPyKType MaTeMaTH4eCKOro 3HaHWs ~ CTyJeHTa — nenarora. MIMeHHO 3Ta Teopus
NpUAACT 3aKOHYEHHOCTh PACCMOTPEHHUIO MHOTMX BOIIPOCOB KJIACCUYECKOIO MAaTEMaTH4YECKOIO
aHaJn3a.

Boixoq B KOMIUIEKCHYIO o0OjacTh pacmupsier cdepy NpUMEHEHHS METOJ0B
MaT€MAaTHYECKOT0 AaHaJM3a K HCCICHOBAaHUIO PA3JIMYHBIX  BOIPOCOB MATEMATHKH M €€
npwioxxeHuid. Takue MeToibl Teopun (PyHKIMI KOMIUIEKCHOTO MEPEMEHHOI0, KaK paslo’KeHHe
B Psi/ibl, BBIYMCIIEHHE MHTETPAJIOB C MOMOIIBIO BHIYETOB, KOH(POPMHBIE OTOOPAXKEHUS LIUPOKO
HCIOJIB3YIOTCSL B Pa3JIMYHBIX 00JIACTSIX MaTEMATHKH, (U3UKU U €CTECTBO3HAHUS.

PaGouas mporpamma JUCHMIUIMHBI COCTaBJIeHa Ha OcHoBe ydyeOHoro miaHa 44.03.05
[Temarornueckoe obpazoBanue (¢ IByMsl TpoUISIMU TTOATOTOBKHM) 10 mpoduao MaTtemaTuka,
WNudopmaruka 2023 roa Havana moAroTOBKH.

[Ipn peanuszamuu o0pa3oBaTeIbHONW NPOTpaMMbl YHHUBEPCUTET BIpPaBe MPUMEHATH
JMCTaHLIMOHHBIE 00pa30BaTeNbHbIE TEXHOIOTHH.

2. [lepeyeHb MIaHNPYyeMbIX Pe3yJbTATOB 00yUeHHs MO JUCHHUILINHE, COOTHECEHHBIX C
IUIAHMPYEeMbIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pa30BaTe/bLHOM
NPOrpaMmbl

2.1 Heau aucuMnInHbI

Henpro yueObHOW mucuumumabl «Teopus (QyHKIUMH KOMIUIEKCHOTO TIEPEMEHHOTO0»  SIBJISETCS
dbopMupoBaHME Yy  CTYJACHTOB  KOMIIETEHIIMHA, HEOOXOJMMBIX IS OCYIIECTBJICHHS
npodeCcCHOHANTBHOM JACITEIIBHOCTH B 00JIACTH MPETO/IaBaHUsl MAaTEMAaTHKH B 00pa30BaTElIbHBIX
YUPEXKACHHUSAX PA3HOTO THIIA B COOTBETCTBHH C TPEOOBAHUSAMHU 00pa30BaTEIIbHBIX CTAHIAPTOB.
2.2. 3a5a4y TUCIUIIINHBI

3aKJIIOYAIOTCS B (GOPMHUPOBAHUH Y CTY/IGHTOB KOMIUIEKCa 3HAaHUM, YMEHHI U HaBBIKOB

[0 OCHOBHBIM MOHSTHUSIM, UJESIM M METOJAaM TeOpUU (DYHKIMI KOMIUIEKCHOTO  MEepEeMEHHOrO,
HEOOXOMUMBIX st A(PQPEKTUBHOTO peEHIeHHUs MPo(ecCHOHANBHBIX 3aady , CBSA3aHHBIX C
oOyueHueM MaTeMaTHKe B IIKOJIE U By3€, B TOM UHUCIIE:

- 1o Teopuu JudGHepeHIUPOBAHNS U UHTETPUPOBaHUs (DYHKIIMI KOMIUIEKCHOTO MEPEMEHHOTIO;

- 110 TEOPUH YUCIIOBBIX U (PYHKIIMOHAIBHBIX psAA0B (B.T.4. psanoB Teiinopa u Jlopana);

-0 TEOPHUH BBIYETOB U KJIACCU(PHUKALUUA OCOOBIX TOUEK;
- 110 TEOPUH KOH(POPMHBIX OTOOPaKEHHI.

2.3. 3HaHusa W yMeHusi oOydawmerocsi, ¢popMupyemMbie B pe3yJbTaTe OCBOCHHS
AUACHHUILIAHBI

[Ipouecc wW3y4YeHHs AUCUUIUIMHBI HampaBieH Ha (OPMUPOBAHHME CIEAYIOIINX
KOMIIETEHIINN



B pe3yjabTrare n3y4eHus JUCHUIINHbI «Teopml (l)yHKIII/Iﬁ KOMILVICKCHOI'O
NMEPEMEHHOI'0>» CTYACHT N0JIZKCH Oﬁ.l'lallaTb GICAYIOLIMMA KOMIIETCHIUSIMUA:

Koanbl
(¢popmupyembIX
KOMIIETeHIH i1

Mpodeccuonanbubie komnerenuuu (1K)

Cnocoben OCBauBaThb U MCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS U
MPAKTUYCCKUC YMCHUS W HABBIKU B HpeILMeTHOﬁ O6JIaCTI/I Ipu pCUICHUA
npodeccHoHaTBHBIX 3aj1a4.

IIK-1

NuaukaTopbl JOCTHXKEHUS KOMIeTEHIHii

Kon u | Kom m HammeHoBaHWE WHIMKATOpa JOCTHXKEHHUS TPOPECCHOHATBHON
HAauMEHOBaHUE KOMITCTCHIIUH

npodecCuoHaTBHOM

KOMTIIETEHIIUN

IIK-1.Cnocoben IIK-1.1. 3HaeT CTPYKTYypy, COCTaB M JUAAKTUYECKUE  EIUHHIIBI
OCBauBaTh W | IpeaMeTHOM obaacTu (IIpernoaaBaeMoro npeameTa).

WCIIOJIb30BAThH

TEOPETUYECKUE

3HaHUSA u

MPAaKTUYECKUE

YMEHUSI W HaBBbIKU

B MpEeIMETHOU

obnactu npu

pereHun

npodeccuoHalIbHBIX

3a1a4

3. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

HI/ICHI/IHHHHB. «Teopus (bVHKHI/Iﬁ KOMIIJICKCHOI'O IICPEMECHHOI'O» OTHOCHUTCA K 00s3aTeNpHOM

yactu ydeOHoro miana (51.0.07.06).

HporpaMMa Kypca IIpeamnojaract Hajin4iue y CTyaCHTOB 3HAHUM T10 JUCHUILIMHAM:

«Anrebpay», «MaTemaTrueckuil aHanuzy, «'eoMeTpus».

Z[I/ICI_II/IHJ'II/IHBI, AJI U3YYCHUA KOTOPBIX HeO6XO,[[I/IMLI SHAaHUWA JaHHOT'O KypcCa:

«nddepennunanbHble ypaBHEHUS U YPaBHEHUS C YACTHBIMU IPOU3BOTHBIMU» U JIP. , a TAKXKE

JUCHUIIIIMHBI I10 BBI60py CTYACHTa B obOactu TeopeTquCKOﬁ (1)I/I3I/IKI/I, HpHKHaZ{HOﬁ

MaTeMaTUuK, MCTOAUKHU ITPCIIOJaBaHHUA MATCMATUKHU B IIKOJIC.

4.1. CTpyKTypa u coaepkaHue AUCUHUIIMHBI (MOIYJIs).

Ounas ¢popma o0ydeHus




n/n

Pasgen/Tema

Bcero
gac.

Bunbl yaeOHBIX 3aHATHI

KonraktHas pabota (ay.)

Jlexuun

I3

I13

CPC

IIpomexxyTouHas
aTTecTalus

Pazoen 1.Komnnekcruie
yucna u ynkyuu
KOMNJIEKCHO20 NePEeMEeHHO020

| Cemectp

60

10

20

30

Tema 1. KommiekcHEIEe unciia
W NeUCTBUS HaJ HUMH

12

Tema2. lupdpepenuupoBanue
(GYHKIHI KOMIUIEKCHOTO
MIEPEMEHHOTO

12

Tema 3.OnemenTapHsbie
(GYHKIIMHM KOMILIEKCHOTO
MIEPEMEHHOT0

16

Tema 4. NnterpupoBanue
(GYHKIIUNA KOMIUIEKCHOTO
MIEPEMEHHOTO

20

10

Pa3zoen 2. Paowi ¢
KOMNJIEKCHOU o01acmu.
Boviuemuwi

48

16

24

Tema 5 . YucnoBsie psijibl.
Psanp!l ananuTHyeCcKUX

byHKIMA

20

10

Tema 6 . Psan Jlopana u
M30JIMPOBAHHBIC 0COOBIC
TOYKHU.

12

Tema 7. BerueTsl 1 ux
MIPUIIOKEHUS

16

IIpome:xyTouHast
arrecTans— dK3aMeH

36

36

Hrtoro

144

18

36

54

36

4.2. Copeprxanne JMCHHILIMHBI, CTPDYKTYPHPOBAaHHOE IO TeMaM (pa3jaesam)




Jexnun
Pazoen 1. Komnnekcuvle yucna u oyHKyuu KOMRIEKCHOZ0 NEPEMEHHO20
Tema 1. KoMILIeKCHBIE YHCIA U AeHCTBUA HAJ HUMH

Ilonsatue xkommiekcHoro uwcia. JlelcTBUs Hal KOMIUIEKCHBIMM uMciaMu. KomriekcHas
IUIOCKOCTh. ['eomeTpuyeckas HHTEpHpeTanusi KOMIJIEKCHOTO Ynciia. TpUroHoMeTpruyecKas u
rokasareibHas opMa KOMIUIEKCHBIX Yrcell. VM3BaeueHne KOpHS U3 KOMIICKCHOTO YHCIIA.
[TocnenoBaTenbHOCTh KOMIUIEKCHBIX YHCE M €€ NpEeAeN: OIPEIEICHUE, CXOIUMOCTb
MHUMOW H JIeHCTBUTEILHOW YacTH, cBoiicTBa. Crepeorpaduueckas mnpoekmus. Cdepa
Pumana. beckoHeuHO ypaneHHas ToYka. PacmiMpeHHas KOMIUIEKCHAs IJIOCKOCTb.
MHoecTBa TOUSK Ha KOMIIIEKCHOM INTOCKOCTH.
Tema 2. luddpepennnpoBanne GyHKUUI KOMILIEKCHOTO epeMEeHHOI 0

[lonsiTe (QYHKIMM KOMIUIEKCHOTO NepeMeHHoro. llpenen M HempepbIBHOCTh (PYHKUUU
KOMILJIEKCHOTO mepeMeHHoro. [lpousBonHas (QYHKIMHM KOMIUIEKCHOIO IEPEMEHHOTO.
Ycnoust Komm — Pumana (1.1-2). Ananutuueckue (QYHKIMM W UX CBOMCTBA.
lNapmonnueckue yHkuu. ['eomeTpruueckuil CMbICT MOy M apryMeHTa MPOU3BOJHOM.
[TonsiTHE 0 KOHPOPMHOM OTOOPAKEHHH.

Tema 3. JiiemeHTapHbIe PYHKIIMHA KOMILIEKCHOTO NEPEeMEHHOTI0
JpoOHo- nuHeliHast QyHKIUS U €€ CBOMCTBA. DJIeMEHTapHbBIC aHATMTHYECKUE (QYHKIIUU B
KOMIIJIEKCHOM 00J1aCTH U MX CBOMCTBA: TIOKa3aTellbHas, Jorapupmuieckas,
TpUTOHOMETpHUUECKUE U rurnepbonnyeckue QyHkuuu. O6paTHbIE TPUTOHOMETPUYECKUE
¢dbyakuun. Jlorapudmel kKoMIIeKCHBIX yncelsl. BerBu MHOro3HauHbixX ¢yHKIUN. [loHsATHE O

puMaHOBO# noBepxHOCTU. KoHpopMHBIE 0TOOpaKeHUS 371eMEHTapHBIMU (DYHKIIHSIMHU.

Tema 4. UuterpupoBanne (PYyHKUMI KOMIUIEKCHOIO INEPeMEHHOI0

Omnpenenenue MHTErpajga OoT (PYHKIHUM KOMIUIEKCHOTO IEPEMEHHOIO U €ro  CBOMCTBA.
HurterpanpHas Teopema Komu st ogHOCBs3HOM oOmactu. MHTerpanpHas Teopema Komn
JUI MHOTOCBSI3HOM oOnactu. HeonpeneneHHblit HHTErpai B KOMIUIEKCHOM 00acTu.

BriBo unrerpanpaoit hopmynsl Kommu. [IpunHimn MakcuMyma MOTYyiIsl aHATUTHYECKON
¢yskun. CyiiecTBOBaHHE MTPOU3BOIHBIX BCEX MOPSAAKOB s (GYHKIIMH, aHATUTUYECKOH B
obnactu. HTerpanbHoe npeacTaBieHue MPOU3BOAHBIX aHATUTUYECKON (PYHKIIUU.
Brruricnenue HHTErpasgoB 10 3aMKHYTOMY KOHTYPY OT ()YHKIIMH KOMILIEKCHOTO
MIEPEMEHHOTO.

Pazoen 2. Paowvt ¢ komniaexkcrnoii oonacmu. Botuemuot

Tema S. UnciioBbie psaabl. Paabl aHaIuTHYECKUX QYHKIHH

HucnoBble pAAbl C KOMIUIEKCHBIMU YIEHAMU: OCHOBHBIE onpezeneHus. [IpusHaku cXxoauMocTi
KOMIIJIEKCHBIX YHCIIOBBIX PSI0B. AOGCOTIOTHASI CXOAUMOCTh PsioB. (DYHKIIMOHATBHBIE PSIBL.
CreneHHbIe psAbl B KOMIUIEKCHOM oOmactu. Teopema AbGenst 0 CXOIUMOCTH CTEIIEHHOTO Psijia.
Psn Teitnopa. EnMHCTBEHHOCTD OnpeAeNieHUs] aHATUTHIECKOW (DyHKITUY.

Tema 6. Psix Jlopana u u301MpoBaHHbIE 0cO0bIe TOYKH



I'maBHas u mpaBuibHas dactu psiaa Jlopana. O6nacte cxomumocTu psnga Jlopana. Paznoxkenue
aHanutudecko (yHkumu B psia Jlopana. M3ommpoBaHHBIE 0COOBIE TOYKH aHATUTHYECKOUN
¢ynkuuu. Psag Jlopana B okpecTHOCTH 0co00if Touku. Kiaccudukanus M30IUpOBaHHBIX
0COOBIX TOYEK.

Tema 7. BelueTsl U MX HPUIIOKEHUSA

[lonsiTHEe BbIYETAa aHATUTUYECKON (DYHKIUHU B M30JMPOBaHHOW 0co0o0il Touke. OnpexneneHue u
(dopmynbl BeuuciieHUs BeideToB. OCHOBHAs TeopeMa TEOPUH BBIYETOB. [IpuMeHeHne Teopuu
BBIYCTOB K BBIYHMCJICHHUIO OMMPCACIICHHBIX HHTCIPAJIOB.

HpaKTuqecm/le 3aHATUSA

IIpakxmuueckue 3anamusa npogoOIMcs 8 popme npaKmuKyma: npeononazaemcs peuilenue 3a0a4
PA3HO20 YPOBHS CLOHCHOCIU NPU ONOPE HA ONPEOeNeHUs U C6OUCMBA OCHOBHLIX NOHAMULL NO
meme.

Pa3zoen 1. Komnaexcuole uucna u oyuKyuu KOMRIEKCHO20 NEPEMEHHO20

Yuebnvie yenu:

CdopmupoBaTh cCTEMaTU3UPOBAHHbBIE 3HAHUS CTYJIEHTOB 10 METOJIaM PELICHHS
3a/1a4, CBSI3aHHBIX C FTEOMETPUUECKON MHTEpIpEeTalueil KOMIUIEKCHBIX YHCET,
¢ depeHInpoBaHNEM U HHTETPUPOBAHUEM (PYHKIIMI KOMIUIEKCHOTO NEPEMEHHOTO.

IIpakTnyeckoe 3ansrue 1.

Tema: KomniiekcHbIe YMcJIa U JelicTBUS HAl HUMHA

Yuebnvie yenu:.

1. Pemmnth THUTIOBBIC 331a9H , BKIFOYAOIIHC:

a )BBITIOJIHEHUE ICHCTBUH HaJl KOMIUICKCHBIMU YHCIIaAMH,

0) HaX0XJICHUE MOJIYJIS U apryMEHTa KOMIUIEKCHOTO YHCIIa.
OcHognble mepmunbl U ROHSMUSL:

-CyMMa ¥ Pa3HOCTh KOMILJICKCHBIX YHCE,

-IIPOU3BEJICHUE M YACTHOE KOMILICKCHBIX YHCE,
-TPUTOHOMETPUYECKAs M IoKazareabHas (opMa KOMILICKCHBIX YHCE,
-MO/YJIb KOMIUIEKCHOTO YHCIIa,

-apryMEHT KOMILUIEKCHOTO YHCIIa,

- [JIABHOE 3HAYCHUE apTyMEHTA KOMIUICKCHOTO YHCIIA.

IIpakTnyeckoe 3ansTHe 2.
Tema: KoMIJIeKCHBIE YHCJIA U AeliCTBUA HAJ HUMH

Yueonvie yenu:

Pemuth 3a1aun pa3HOTO YPOBHS CIOKHOCTH:

a)Ha HaXOXKJCHUE JIMHUK 1 00J1lacTeld Ha KOMILJIEKCHOM IIJIOCKOCTH,

0)Ha HCMONB30BAHUE OMPEACTCHUS U CBOWCTB TIpeJesia MOCIeNOBATeTbHOCTH KOMILIEKCHBIX
quCcen .

OcHogHble mepMunbl U NOHAMUSA

-MOJIyJ b KOMILIEKCHOTO YHCIIa,



-apryMEHT KOMIUIEKCHOTO 4YMCIIa,
-T€OMETPUYECKasl UHTEPIIPETALUs KOMIUIEKCHBIX YHCEll,
-IpeAeIl NOCIEA0BATEIbHOCTH KOMIUIEKCHBIX YU CEIL.
IIpakTnueckoe 3ansTHe 3

Tema: Iu¢ppepennupoBanne PpyHKIUI KOMILIEKCHOIO IEPEMEHHOI0
Yuebnvie yenu:
Pemnts 3a1aun pa3HOro ypoBHs CIOKHOCTH:
a)Ha HaXxOXJEHHUE NEHCTBUTEIbHON U MHUMOM YacTel (PyHKIMU KOMIUIEKCHOI'O IEPEMEHHOIO0;
0) Ha BBIYMCIICHHUE TIpeJiesia B TOYKE (PYHKIIMHA KOMIUIEKCHOTO IEPEMEHHOTO;
B)Ha NpoBepKy ycnoBuit Komm- Pumana;
I')Ha BOCCTAHOBJICHHE aHAIUTUYECKOM (QPYHKIUU MO 3aJaHHOW €€ MHUMOU ( AEeWCTBUTEIHHOM)
4acTH.
OchogHble mepMuHbL U NOHAMUSL
-(yHKIHS KOMIUIEKCHOTO MEPEMEHHOTO,
-npeen GyHKIMN KOMIUIEKCHOTO IEPEMEHHOTO,
-IpOU3BOIHASA (PYHKIIMU KOMIUIEKCHOTO IEPEMEHHOTO,
-ycnosus Komu- Pumana,
- QaHAJTUTHYECKHUE (PYHKIUH.

IIpakTHyeckoe 3ansaTue 4

Tema: {udpPepenuupoBanue PpyHKUMA KOMILUIEKCHOTO IEPEeMEHHOT0
Yuebnvie yenu:
1.PemuTsh 3a1a4u pa3HOTO YPOBHSI CJIOKHOCTHU:
a) Ha UCHOJIb30BaHUE T€OMETPUYECKOTO CMbICIIA TPOU3BOTHOM (PYHKIIUU KOMILIEKCHOTO
MIEPEeMEHHOT0;
0) Ha MOCTpPOCHHUE 00pa3a JIMHUMA U 00JIacTel TIPH 3aJaHHBIX OTOOPAKECHHUSIX.
OcHogHble mepMunbl U NOHAMUA'
-(yHKIHS KOMIUIEKCHOTO MEPEMEHHOTr0,
-ycnoBusi Komn- Pumana,
-MOJyJIb U aprYMEHT MPOU3BOAHON (YHKIIMHM KOMIUIEKCHOTO NMEPEMEHHOTO,
-KoH(OopMHOE 0TOOpaKEHHE.

IIpakTH4yeckoe 3ansTue 5.
Tema: DiiemeHTapHbIe PYHKIUH KOMILJIEKCHOTO IIEPEMEHHOT 0
Yuebnvie yenu:

Pemmnte 3amaun pa3Horo ypoBHS CIIO)KHOCTHU Ha HUCIIOJIB30BAHUC OIIPCACICHUA U CBOICTB
QJICMCHTApPHBIX (bYHKI_II/Iﬁ KOMIIJICKCHOTO MIEPEMECHHOTO.

OcHnosnule mepmuHbl U NOHAMUA .

-ToKa3aTesibHas QYHKIMS ,
-norapupmuyeckas GyHKIUS ,
-norapu(Mbl KOMIUIEKCHBIX YHCET,
-TPUTOHOMETPUYECKUE PYHKIUH.



IIpakTuuyeckoe 3ansitue 6.
Tema: DiemeHTapHbIe QYHKIMN KOMILIEKCHOTO NIEPEMEHHOT 0
Yuebnvie yenu:

BoinosHuTh Bee 3aaHusi KOHTposIbHOM paboThel Nel mo pasaeny 1 «KommekcHblie uucna u
(GYHKIMU KOMILIEKCHOTO TIEPEMEHHOTO.

IIpakTHyeckoe 3anaTHE 7
Tema: JiemeHTapHbIe QYHKIHMM KOMILIEKCHOTO IIePeMEHHOI0

Yuebnvie yenu:

1. IToBTOpUTH OMpeeneHne u 00IIKe CBOMCTBA KOH(QOPMHBIX OTOOPAKEHUMN.
2. PemuTh 331a4u Ha UCIOJIb30BAHNE OCHOBHBIX 3JIEMEHTApPHBIX QYHKUUN HPU IOCTPOCHUU
KOH(OPMHBIX 0TOOpa’KeHUH 3aJaHHBIX 00JaCTEM.

OchosHble mepMuHbL U NOHAMUSL
-KOH(pOpPMHOE 0TOOpaxKeHue,
-poOHO- NHHeHHas QyHKIuS,

- pynkuus XKykosckoro,

- crerneHHas GyHKUUS,
-TIOKa3aTeNbHast (PYHKIIHS.

IIpakTu4yeckoe 3ansaTHE 8.
Tema: UnTerpupoBanue (QYyHKIHUI KOMILJIEKCHOTIO NEpPEeMEHHOr0

Yuebnwvie yenu:.

PemuTh THITOBBIC 3a/1a4M M 33/1a9M IMOBBIIICHHOTO YPOBHS CIOXHOCTH Ha
BBIYHCIICHUE HHTETPAJIOB OT PYHKIIMHA KOMILICKCHOTO ITEPEMEHHOTO.
OcHognble mepmunbl U NOHAMUSL:

-MHTErpall OT (PYHKIIMH KOMIUICKCHOTO TIEPEMEHHOTO0,

- UHTETrpaj U epBooOpa3Hasl.
IIpakTnyeckoe 3ansitue 9,10

Tema: UnTerpupoBanue QyHKIHNA KOMILJIEKCHOIO NEpPEeMEHHOr0
Yuebnwvie yenu:.
1. Pemnth 3aayu pa3HOTO YPOBHS CIIO)KHOCTH Ha BBIYHCIECHUE HHTETPATIOB OT (YHKIUU
KOMILJIEKCHOTO TMEPEMEHHOTO C IMOMOIIBI0 HMHTerpanbHoi (opmynsl Komu u uHTErpanbHON
(dbopMyIbl ISl POU3BOAHOM N-TO MOPSIKA aHATUTHYECKON (DYHKIIHH.
2.BBINOTHATE BCe 3aJaHUsI CaMOCTOSTEIbHON paboThl Nel.

OcHnosnule mepmuHbl U NOHAMUA .

-0JTHOCBsI3Has 00JIaCTh,

-aHaIMTUYeCcKue (QyHKLUH,

- uHTerpanbHas gopmyna Komm,
-uHTerpan Komny,

-TIPOU3BOIHbIE AHATUTHYECKOW (QYHKIINU.

Paszoen 2.Paowvl 6 komnaexcnou oonacmu. Boruemot



Yuebnvie yenu:

CdhopmupoBath crcTeMaTU3UPOBAHHBIC 3HAHUS CTYICHTOB TI0 METOJIaM PEIICHUS 3a1a4
10 TEOPUU PSIAOB HA KOMIUIEKCHOW INIOCKOCTH WY UX NPWIOKEHUI0 K
WCCIIEIOBAaHUIO (DYHKIMH KOMIUIEKCHOTO ITEPEMEHHOTO.

IIpakTnueckoe 3ansTue 1.

Tema: UncioBble paabl. Psaabl aHaIuTHYECKUX (PYHKIHMH
Yuebnvie yenu:

Pemuth THUMOBBIE 3a1a4K U 33]]a4M TTOBBIIIIEHHOTO YPOBHS CJIOKHOCTH Ha
HCCIIe0BaHUE CXOTUMOCTH YHMCIIOBBIX U CTETIEHHBIX PS0B B KOMILJIEKCHON 00JIacTH.
OcHo8HbIe MePpMUHBL U NOHAMUSL!

-psia, cymma psina,

-CXOJMMOCTh ¥ a0COIIOTHAS CXOAUMOCTD psijia,

-CTETICHHBIE PAJIbI, 00JIaCTh CXOAUMOCTH.

- paInyc CXOJMMOCTH.

IIpakTH4eckoe 3ansaTHE 2,3.
Tema: Uncaossblie psaabl. Paapl aHaIMTHYeCKUX PyHKIUA

Yuebnvie yenu:

1.Peminth TUMOBBIE 33124 U 3a/1a4H MOBBIIIEHHOTO YPOBHS CJIOKHOCTH:
a) Ha HAXOXKJACHHUE 00IaCTH CXOAMMOCTH 3aJJaHHOTO PsiJia B KOMIUIEKCHOM 00J1acTH;
0) Ha pasnokeHue GyHKIIUMU KOMIUIEKCHOTO MIEPEMEHHOTO B psn Teitnopa;
2. BBINOJHUTE BCE 3aaHUs CAMOCTOSATEILHON paboTh No 2.
OcHogHble mepMUuHbl U NOHAMUSAL:
-psn, cymma psiia,
-CTETIeHHbIE PAJIbl, 001aCTh CXOUMOCTH.
- paanyc CXOJAUMOCTH,
-paznoxxenue GyHKIHUHA B CTETICHHOW P,
-psn Teitnopa.
IIpakTuyeckoe 3ansiTue 4
Tema: Psag Jlopana u u30;1MpoBaHHbIE 0COObIE TOYKH.

Yuebnwvie yenu:.

Permmth THIIOBBIC 33/1a4K U 33]]a4¥ TOBBIICHHOTO YPOBHSI CJIOKHOCTH:
a) Ha pa3joxeHne QYHKIMHU KOMIUIEKCHOTO MepeMeHHOTro B psia Jlopana;
0)Ha HaxXOXkIeHHE 00IaCTH CXOAUMOCTH 33JaHHOTO PAJIa.

OcHogHble mepMunbl U NOHAMUSA'

-psan JlopaHa,

-TTIaBHAs ¥ MpaBUJIbHAS 4acTh psna Jlopana,

- paznoxeHue GyHKIUN B CTENICHHBIC PSJIBI.

IIpakTH4eckoe 3aHATHE S.
Tema: Panx Jlopana n u301MpoBaHHbIe 0cO0bIe TOUKH.

Yuebnvie yenu:



1.Pemuth THIIOBBIE 324K U 337a4H MOBBIIIEHHOTO YPOBHS CI0KHOCTH Ha OTIPE/ICIICHUE
XapakTepa HM30JIMPOBAHHBIX OCOOBIX TOYEK.

OchosHble mepMuHbL U NOHAMUSL

-psn Jlopana,

-Hynu (PYHKIUH,

-yCTpaHUMBIE 0COOBIE TOYKH,

-TIOJTFOCHI,

-CYIIECTBEHHO 0COObIE TOUKH.

I[IpakTnueckoe 3ansirue 6,7.

Tema: BblueTbl M UX PUJIOKEHUS

Vuebnvie yenu.
1.PemuTh TUMOBBIE 3a/1a4U U 33]]Ja4H MOBBIIIEHHOTO YPOBHS CJIOKHOCTH Ha BBIYHMCIICHUE
BBIYETOB (DYHKIIMI B 0COOBIX TOUKAX.
2.PemuTh TUIOBBIE 3a/ladyd W 3a7a4d TIOBBIIIEHHOTO YPOBHS CIIOKHOCTH Ha BBIYHCIICHUE
OTIPENICTICHHBIX HHTErPAJIOB C TIOMOIIHIO BBIUETOB.
OcHogHble mepMunbl U NOHAMUSAL
-pSIBL,
-pa3noKeHue B psig,
-M30JIMPOBAaHHAs 0cO0asi TOUKa,
-BBIYETHI,
-teopema Koin o Bbiuerax,
-MHTETPaJIbl OT GYHKIIUN JEHCTBUTEIHLHOTO IEPEMEHHOTO.
IIpakTuyeckoe 3ansaTue 8.
Tema: BblueTbl M UX PUJIOKEHUS

Yuebnvie yenu:

BrimomHuTE BCe 3a1aHusl KOHTPOJIBHOU paboThl  Ne2.

5. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecevYeH sl 1JI CAMOCTOSATEILHOMH padoThl
00yyaIuxcs Mo AUCHMUIINHE ( MOTYJIIO)
HepelleHb JumepamypHsblx UCMOYHUKO8 Ol CAMOCOSIMeENIbHOU pa6ombz 06yltaIOLl/;MXC}l.'

1. MHcauenko, H. A. KoMIekcHbIl aHANMM3 B MpUMEpPaX U YIPAKHEHUSIX: HHTETPAIIbI U
BBIYETHI : yueOHOe mocodue : [16+] / H. A. Hcauenko ; OMCKHIA roCyaapCTBEHHBIH
yHuBepcuteT uM. @. M. JloctoeBckoro. — OMck : OMCKHi1 TOCYAapCTBEHHBIHN
yauBepcuteT uM. ®.M. JloctoeBckoro (OmI'Y), 2019. — 120 c. : ni. — Pexxum nocryma:
no moamucke. — URL.: https://biblioclub.ru/index.php?page=book&id=575792 (nata
obOpamenus: 17.05.2022). — bubnuorp. B kH. — ISBN 978-5-7779-2370-7. — Tekcr :
3JIEKTPOHHBIM.

2. Kypc Boicmieir MareMaTtuku. Teopust QyHKIIUA KOMIUIEKCHOM TIEPEeMEHHOM : yaeOHOe
nocobue / . M. Ilerpymiko, A. I'. Enucees, B. 1. Kauanos, C. ®. Kynun. — CaHkT-
[TerepOypr : JIanb, 2022. — 368 c. — ISBN 978-5-8114-1064-4. — Tekcr :
AJICKTPOHHBIHN // JlaHb : JIeKTpOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/210425(nata obpamienus: 18.05.2022).

3. Uyemes, B. B. Teopus ¢pyHKINI KOMIIJIEKCHOTO IEPEMEHHOTO : ydeOHOE mocooue :
[16+] / B. B. Uyemes, H. A. Uyemesa ; KemepoBckuii rocy1apCTBEHHbIH YHUBEPCUTET. —
3-e u31., ucrpas. u gom. — Kemeposo : KemepoBckuii rocyaapCcTBEHHBIN YHUBEPCUTET,



https://biblioclub.ru/index.php?page=book&id=575792
https://e.lanbook.com/book/210425

2020. —Yactp 2. — 162 c. —

URL.: https://biblioclub.ru/index.php?page=book&id=600355 (nara oOpareHus:
17.05.2022). — bubauorp. B kH. — ISBN 978-5-8353-2604-4 (Y. 2). - ISBN 978-5-8353-
1897-1. — TekCT : 3JEKTPOHHBIA.

CamocrosTenpHas yaeOHas paboTa CTyACHTa ONPENSISICTCS MPOTPAMMON JUCIMILTAHBL,
MNEPCHYHEM TCOPETUUYCCKUX BOIIPOCOB I TCKYLICTO IPOMCKYTOYHOI'0O M MTOIOBOI'O KOHTPOJIA
3HaHUN. DTOT BUJ y4EOHOU AEATEIbHOCTU CTYACHTA MIPE1yCMAaTPUBAET:

— TpopabOTKy TEOPETUIECKOTO MaTepraa (M3y4eHHE TCOPHH);

— PpCIICHHUE 3aJa4 WU BBIIIOJIHCHHUEC JOMAITHHUX SaI[aHI/Iﬁ IO OIIPCACICHHBIM TCMaM;
- nepnonnqecmlﬁ yCTHBIfI WJIA NACHMEHHBINA OTYET O BBIITOJHEHHBIX 3aJaHUuAX;
— IHOArOTOBKY K KOJUIOKBUYMaM, KOHTPOJIBHBIM W CaMOCTOATCIBbHBIM pa60TaM;

— CAMOKOHTPOJIb U HpOMe)I(YTOIIHI)IfI KOHTPOJIb NMOJTYYCHHBIX 3HAHUH.
CucTeMaTu4HoOCTh U JIO6pOCOBCCTHOCTI> CTYACHTAa IIPH BBIIIOJHCHHUUN 3az[aH1/1171 JIIsA

CaMOCTOSITENIbHOM pabOThl MOTYT CYIECTBEHHO MOBJIMATH Ha YpPOBEHb 3HAHWW, YMEHUH U
HaBBIKOB, (POPMHUPYEMBIX B paMKax JaHHOW y4yeOHOM aucuuriusbl. llpeamonaraercs, 4rto
aKTHBHAsl CaMOCTOsTENIbHAs padoTa CTyAEHTa IO JaHHOW TUCHMIUIMHE OyJeT criocoOCTBOBATh
Pa3BUTHIO TO3HABAaTEIbHOM CaMOCTOATEIBHOCTH M TBOPYECKOM aKTUBHOCTH CTYJIEHTA,
(hOpMHUPOBAHMIO TOCTATOYHO BBICOKOTO YPOBHS €M0 MaTeMaTHUECKON KYJIbTYpHI.

Kpome Toro, sh(pexkTHBHOCTH ¥ YCHENIHOCTH CaMOCTOSITEIbHONW DPabOTBhI CTy/EHTa TPHU
W3YYEeHUU TAaHHOW TUCIUIUIMHBI HETIOCPEICTBEHHO CBSI3aHBbl C MOCTENEHHBIM (OPMHUPOBAHUEM
npodeccoHaIbHBIX 3HAaHUW U YMEHHUM CTYyJeHTa - OyayLIero yyuTelss MaTeMaTHKU.

3aoanus ons opeanuzayuu camocmosamenbHou pabomsl CmyO0eHmos

3aueTHoe 3aganue Nel

Tema: {udPepenuupoBanue GpyHKIMA KOMILUIEKCHOTO IEPEeMEHHOT0
1. lna nannoit Gynkiunf(z) HaliTi € HeHCTBUTENBHYIO U MHUMYIO 9aCTh:
A)f(2) =Rez+ilmz;

1+i

B) f)=—.

2. Berunciuts 3HaueHus Gynkiun f(z) B Toukax zi,Zp. OTBer 3amucaTh B OKAa3aTeIbHOM,
TPUTOHOMETPUIECKOH 1 anredpanveckoil ¢opmax:

A) f(Z) :é'Zi, 1= 1- | 7 2:%’ ;

B) f@2) :ﬁ 21= 2421 z,=2e%57,
B) f(2) =e?, 7:=1+i z,=1In2 -10mi.
3.HaﬁTH 06pa3 MHO>KECTBaA ETO‘{eK Z KOMILJIEKCHOU IIJIOCKOCTH IIpHU 3aJaHHOM OTO6pa>K6HI/II/I W, €CJIA

=1 E=¢s — N ko —
1). w=~, E= {zzlz+ 1] =13}, 2w = —, E={z:Rez = 1},

3).w =05@z+7), E={zlzl =2}, 4)w=22E={z:imz =1},


https://biblioclub.ru/index.php?page=book&id=600355

4.Haiitn aHanutHyeckyro GyHkuuof(z)= u(X,y) + iv(X,y), eciau u3BeCTHO, 4TO
A) u= x2- y2+2x, f(i ) = -1+2i;

E)U:%, f(n)=l.

x> +y m
3auerHoe 3a1aHue Ne2
Tema: UaTerpupoBanne (QyHKUUH KOMILIEKCHOIO IIEPEMEHHOI0

1. Beryuiciuth UHTETpA :
a) $|z|*dzno oxpyxnoctu y: |z|=1;
b) ¢ Rezdzno oxpyxuoctn y: |z — 1|=1.
1

2. Bolumciuts uHTerpan | 1|Z|dZ, €CJIM MyTSMU UHTETPUPOBAHUS CITYXKaT :

a) IPSIMOJIMHEHWHBIN OTPE30K;
0) BepXHss MMOJIOBUHA €IMHUYHON OKPY>KHOCTH;
B) HIDKHSIS IOJIOBUHA €IMHUYHONW OKPY)KHOCTH.

3.BBIYKCINTD HHTErPAIBI BIOJb OTPE3Ka MPAMOM M ¢ HaYaaoM B TOYKe Z1 =0 u KOHIIOM Z2 =1/2
+i(+v/3) /2 ot cnegyroumx GyHKIHMIA:

a) e‘Re z, ruet = |z|?

b)etRez, rne t =72

B) |z

|z|+1

4, BeIYuciInThb I/IHTerpaJIf tgzdz BpoOAbL Iyru mapadoIIbl y=x2, coeuHsIONIeH Toukn Z1=0 n
Zo=1 +i.

4 . o
5. BeruncimTh HHTErpa f V/zdz o Jyre OKPY)KHOCTH Y |z|=2, nexarueii B oJIymiiocKocTu

o 4
Imz<0 u mpoGeraeMoii OT TOYKHM Z1 =-2 JI0 TOUKH Z2 = 2, TpPHYEM JJIA Q)yHKuHH\/E
Oepercs Ta HenpepbiBHAs BeTBb B IMz<0, kortopas B Touke Z= lupHHUMAET 3HAYECHHE .

dz
z2+16

6. Bbrumciuts unterpang TI0 OKPY)KHOCTH ¥ |Z|=5 ( 00X0/1 KpUBOM OCYIIECTBIISETCS

MIPOTHB YaCOBOW CTPEIIKH).

sinz sin(z—1)
z(z-1)

OCYIICCTBIIACTCA IIPOTHUB 4acoBOH CTpeJ'II(I/I).

7.Bblumcauth uHTErpan ¢ dz 1o okpyxHOCTH ¥: |z|=2 ( 06X01 KpHBOI

6. ®OH OLEHOYHBIX CPEACTB AJSl NMPOBEACHHMS TEKYILIero KOHTPOJIsi, MPOMeEKYTOYHOI
arTecTaluy 00y4armMXCcs M0 JMCUUILIHHE ( MOIYJIIO)

DoHJ OLIEHOYHBIX CpCACTB JId MMPOBCACHUA TCKYIICTO KOHTPOJIA, HpOMC)K}TO‘IHOfI aTTeCTallnu
IPUBCACH B ITPUITIOKCHUH.



7. IlepeyeHb OCHOBHOH M JONOJHUTEIbHON Y4eOHOH JHMTEPATypbl, HEOOXOAMMON I
OCBOEHUS THCHMILINHBI ( MOTYJIs1)

7.1. OcHOBHas JUTepaTypa:

1. Teopus hyHKIIMNA KOMIUIEKCHOTO TIepeMeHHoro : yuebHnoe nocodue / B. IT'. Kportos, E. A.
PoB6a, A. I1. CrapoBoiitoB [u z1p.]. — MuHck : Beiniimas mxona, 2019. — 431 c. —
ISBN 978-985-06-3071-1. — TekcT : aneKkTpoHHbIH // JIaHb : 3eKTpoHHO-OnOInoTeYHast
cucrema. — URL: https://e.lanbook.com/book/174652

2. lllabynun, M. 1. Teopust GyHKIHIA KOMILIEKCHOTO MIEPEMEHHOTO : yaeOHOe ocooue /
M. U. lllaOynun, FO. B. CunopoB. — 5-e uza. — Mocksa : JIaboparopust 3Hanwmii, 2020.
— 303 c. — ISBN 978-5-00101-916-9. — TekcT : 21eKTpoHHBIi // JIaHb : 31eKTPOHHO-
oubimoteunas cucrema. — URL: https://e.lanbook.com/book/151505

7.2. JlonoiHUTEIbHAS JIUTEpaTypa:

1. Jamuurep, B. A. KommiekcHslii ananus : yaeObHoe nocodue s By3oB / B. A. Jlanunrep,
C. 1. CuMOHXEHKOB. — 2-€ W3], HCIp. U 0. — Mocksa : M3narensctBo FOpaiiT,
2022. — 143 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-08399-6. — Tekcr :
anekTpoHHbIH // OOpa3oBarensHas miatdopma FOpaitt [caiit]. —

URL.: https://urait.ru/bcode/492726

2. Topymkuna, H. B. Maremaruka: Teopust pyHKIHN KOMIUIEKCHOTO IEPEMEHHOTO :
yaeoHoe mocoodue / H. B. 'opymkuna, B. A. Kapaces, I'. JI. JIéBmuna. — Mockaa :
MUCHUC, 2019. — 101 ¢. — ISBN 978-5-907061-15-6. — Tekcr : anexkTpoHHbIH // JlaHb
. 3JIeKTPOHHO-O0nbmoTeunas cuctema. — URL: https://e.lanbook.com/book/116912

3. Tlpusanos, 1. 1. Beeaenue B Teopuio (GyHKITUH KOMIUIEKCHOTO TIEPEMEHHOTO : YUCOHHK
s By3oB / U. U. IlpuBanoB. — 16-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. —
432 c. — ISBN 978-5-8114-9392-0. — Texkcr : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-
oubnuoteunas cuctema. — URL! https://e.lanbook.com/book/193364

8. IlepeyeHb coBpeMeHHBIX MPO(ecCHOHAIBHBIX 023 TaHHBIX, HHPOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM
Bce oOyuaromuxcsi yHuBepcurera o0ecredeHsl J0CTYIIOM K COBPEMEHHBIM Mpo(eCCHOHATbHBIM

0azaMm JaHHBIX U I/IH(l)OpMaHI/IOHHBIM CIIpaBOYHBIM CHUCTEMaM, KOTOPBIC IIOJJICKAT OOHOBJICHHIO
IIpu H606XOI[I/IMOCTI/I, YTO OTPAKACTCA B JIMCTAX aKTyaJIn3allun pa60q1/1x IIporpamMmm.

CoBpemMeHnHbIe IpodeccHOHANBbHBIE 0a3bl JAHHBIX:

1. MunucrepcTBO 00pa3oBanust U Hayku Poccuiickoit deaepamuu http://mon.gov.ru

2.OenepanbHbiil mopran «Poccuiickoe oopaszosanue» http://www.edu.ru

3. EauHoe okHO J0cTyma K 00pasoBarelbHbIM pecypcam http://window.edu.ru

4. denepanbHbIi EHTP HHDOPMAITHOHHO- 00pa3oBaTeNbHBIX pecypcoB http://fcior.edu.ru

5. MunuctepcTBO 00pazoBanus MockoBckoit o6mactu http://mo.mosreg.ru

6. aTepHeT-3k3amMeH B cdepe npodeccruoHansHoro oopazosanus (OGII10) http://www.fepo.ru



https://e.lanbook.com/book/174652
https://e.lanbook.com/book/151505
https://urait.ru/bcode/492726
https://e.lanbook.com/book/116912
https://e.lanbook.com/book/193364
http://mon.gov.ru/
http://www.edu.ru/
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http://mo.mosreg.ru/
http://www.fepo.ru/

7. Karasnor »neKTpoHHBIX 00pa3oBaTeNbHBIX pecypcoB DepepanbHOro eHTpa HHPOPMAaIMOHHO -

oOpasoBatenbHbIX pecypcoB (PLIMOP)http://eor.edu.ru

8.ITopran dexepanbHOr0 HHCTUTYTA MEAArorndeckux uamepenuit http://www.fipi.ru

9. O6pazoBarenbHbIe pecypchl cetu aTEepHET http://edu-top.ru/katalog/

10. O6pazoBatenbHbie pecypcbl MaTepHeTa "Beem, ko yunrtes" http://www.alleng.ru

11. DnexTpoHHas HHPOPMAIIMOHHO-00pa3oBaTeabHas cpea Y HuBepcurerahttp:/dis.ggtu.ru/

12. «YHuBepcurerckas oubnuoteka online» http://biblioclub.ru/

13. DnexTpoHHO-0MOIMOTEYHAs cucteMa «Jlanb» http://e.lanbook.com/

14. DnexTpoHHO-0MOMMOTEUHas cucteMa «fOpaii» www.biblio-online.ru

15. Dnexrponnas 6ubnuoTeka nucceprauuiihttp:/diss.rsl.ru/

HNHpopmannoHHbIe CIPABOYHbIE CHCTEMBbI:

1. nH(OPMALIMOHHO-TIOMCKOBBIE CHUCTEMbI WWW.google.ru/, www.yandex.ru/

2. Ilpuxnannas matematuka: CripaBoYHUK Matematuueckux ¢opmyn. [Ipumeps u 3amaun ¢
pemenusiMu:  http://www.pm298.ru

9. Onucanue MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM VISl OCYLIeCTBJIEHUS
00pa3o0BaTeIbHOIO NMpolecca Mo JUCHUIINHE

HJ’ISI OCYIICCTBJICHHUA O6p8,30BaT€J'IBHOFO mnmponecca 1Mo AJUCHUIINIMHE HMECTCA B HAIWMYHUU
ciIeayromas MaTCpruajlbHO-TCXHUYCCKasd baza:

Aynuropuun ITporpaMmmHoe ofecrieuenue
- yueOHas ayJUTOPHS IS IPOBEICHHUS OnepanuoHHast chcTeMa
y4eOHbBIX 3aHSATUH 1O JUCIUILIHHE, TTaxer OQUCHBIX NPUITOKEHH

Bpayzep Firefox, Snaexc
OCHalICHHAaA KOMIIbIOTCPOM C BBIXOJO0M B

HUHTCPHET, MYJIbTUMCAHNA IIPOCKTOPOM;

- IIOMEIICHME JJI1 CAMOCTOSITEIILHOM
paboThl 00YJaIOIINXCSI, OCHAIICHHOE
KOMITBIOTEPHOM TEXHUKOM C
BO3MOKHOCTBIO OAKIIOUCHHS K CETH
NuTepHer u obecnieueHneM A0CTyMa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-
oOpazoBarenbHyto cpeny [TTYVY;

- CHEIHMATU3UPOBAHHAS AyJUTOPUS IS
MIPOBECHUS J1abOPaTOPHBIX padoT Mo
JMCLUIUINHE,

OCHAIIIEeHHasi HA0OPOM PEaKTHBOB U
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1a00paTOPHOTO 0O0PYIOBAHHUS;

10. Oﬁyqeﬂne HHBAJIHUAOB U JJUII C OTPAHUYCHHBLIMUA BO3MOKHOCTSAMHU 3I0POBbLS

[Tpu HEeoOxoauMoOcTH pabodasi mporpaMMa JUCIUILTUHBI MOXKET OBITh aJalTHPOBAHA JIJIS
obecrieueHnss 00Opa30BaATENLHOTO  MpOIECCa HWHBAIWAOB H JIMII C  OrFPAaHHMYCHHBIMU
BO3MOXHOCTSIMU 370poBbs. Jljis 3TOro TpedyeTcs: 3asBi€HHE CTyAEHTa (€ro 3aKOHHOIO
MPEACTABUTEINS) U 3aKIIF0OUEHUE TICUX0JIOTO-MeInKo-Tieaarorudeckoi komuccuu (ITMIIK).

ABTOD (COCTAaBUTEND): _K.(b.-M.H., goueHT [lanunmumnaB.A .

[Iporpamma omoOpeHa Ha 3acemaHuu Kadenpbl MaTeMaTHKH H dKOHOMHKH 26.06.2023r.,
poToKOIT Ne8.

3aB. kadeapoit Kamenckux H.A.
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1.1. HHauKaTOPbI JOCTH:KEHUS KOMMETEHIHit

Kog u | Kog v HauMeHOBaHWE WHIUKATOpPa AOCTHKECHUS TPodeccCHOHATBHOM
HAaMMEHOBAaHUE KOMIICTCHIINH

npodeccnoHaIBHO N

KOMIICTCHITUH

IIK-1.Cnocoben IIK-1.1. 3HaeT CTPYKTYpy, COCTaB M JUJAKTUYECKUE  EIUHUIIBI
OCBAMBATH 1 | IpeaMeTHOM obmacTu (IIPermoaBacMoro peaIMeTa).

HCIIOJIL30BaTh

TEOPETUUYECCKUE

3HAHUSA 51

MPaKTUYECKUE

YMEHUS U HaBBIKU

B MPEeIMETHOU

obnactu npu

perieHuun

pohecCHOHATBHBIX

3aJa4

1.2. Onucanue nmoka3zareJieid 1 KpUTeprueB OLCHUBAHUS KOMIIETEHIIUI HA Pa3JIMYHbIX
Tanax ux (popMUpPOBaHHUS, ONMCAHNE LKA OLeHUBAHUS

OneHka ypoOBHS OCBOCHHMS KOMIIETEHIIMH Ha pa3HbBIX JTanmax ux (GopMupoBaHUS
MIPOBOJUTCS HA OCHOBE AU(PPEpEeHINPOBAHHOTO KOHTPOJISI KAXKJOTO MOKa3aTess KOMIIETEHIUN B
paMKax OIEHOYHBIX CPEJICTB , mpuBeaeHHbIX B DOC.

OHGHKa «OTIUYHO» ,«XO0pPOII0», «3a4YTCHO» COOTBCTCTBYCT MOBBIIMICHHOMY YPOBHIO OCBOCHUSA
KOMIICTCHIOMH  COIJIACHO KpUTECPpHUAM OLCHHMBAHUA , TIPUBCACHHBIX B Ta6J'II/ILIe K
COOTBETCTBYHOIIEMY OLCHOYHOMY CPEACTBY.

OHeHKa «KYAOBJICTBOPUTCIIEHO», <«3a4YTCHO» COOTBCTCTBYCT 6330BOMy YPOBHIO OCBOCHHUA
KOMIICTCHIIMKM  COIJIACHO  KPUTCPpHUAM  OLCHHBAHHA , I[IPUBCIACHHLIX B Ta6n1/1ue K

COOTBCTCTBYIOIIEMY OLICHOYHOMY CPCACTBY.

OHeHKa «HEYAOBJICTBOPUTEIILHO» , KHC 3a4YTCHO» COOTBETCTBYCT ITOKA3aTC/II0 «KOMIETCHIIMUSA
HE OCBOCHAa».

Kparkas
IIpencraBnenue
Ne HaumenoBanue XapaKTepUCTHKA
OLICHOYHOI'O Kputepun onieHuBanus
/I |OLIEHOYHOT'O Cpe/ICTBA OLICHOYHOI'O
cpezactBa B (oHJe
CpeIcTBa

Oyenounvle cpedcmea 015 NPoseOeHUsi MeKyuje2o0 KOHmpo.is




CamocmosmenvHasn
paboma

(moxazarenb
KOMITIETEHIIUU
«YMeHue»)

KontponsHoe
MEpPOIPUATHE,
1[eJIb KOTOPOTO
COCTOMT B
IMPOMECIKYTOYHOM
KOHTPOJIE 3HAHUI
110 TEME.

Komiuiexr
3aJJaHuN

- oLIeHKa «5» (OTINYHO)
BBICTABIISIETCA CTY/CHTY,
€CIIU IIPaBUJIBHO
BBIIIOJIHEHBI BCE 3aJJaHUS

- OLIEHKa «4» (Xxopouio)
BBICTABIISIETCA CTYJECHTY,
€CJI IIPEJICTaBICHO
pellIeHre Beex 3a/1ay,
BKJIIOUEHHBIX B paboTy;
IIPU 3TOM: a) IpU
BEPHOM XOJI€
pacCyXJIE€HUI peleHue
OT/EIbHBIX 3334
COJIEPXKUT
BBIYHCITUTENIbHBIE
OIINOKY, MPUBEIINE K
HEBEPHOMY OTBETY; 0)
MIPaBUJIBHOE pElICHHE
OJHOM-ABYX 3ajad He
JIOBEJICHO 10 KOHIIA;

- OLIEHKA «3»
(YZIOBJIETBOPHUTEIIHHO)
BBICTABIICTCS CTY/ICHTY,
€CJIM MPABWIIHHO
BBITIOJTHEHO MTPUMEPHO
30% Bcex 3agaHUM.

- OLIEHKA «2»
(HEYTOBJIETBOPHUTEIIHLHO)
BBICTABIISIETCA CTYJCHTY,
€CIIU pellleHue He
OTBEYAET HU OJTHOMY U3
TpeOOBaHUM ,
YKa3aHHBIX BHIIIIE.

Konmponvnasn
paooma
(Tmokasarenb
KOMIICTCHITUN
«Bnanenue»)

KontponsHoe
MEPOIPUSTHE,
L€JIb KOTOPOTO
COCTOMUT B
BBISIBJICHUH
YPOBHS 3HaHUH,
YMEHUH U
HaBBIKOB,
c(hOpMUPOBAHHBIX
IPYU U3y4EHUH

Kommnekr
3aJ]laHHuH .

- OIIeHKa «5» (OTIUYHO)
BBICTABJISICTCS CTY/ICHTY,
€CITH TIPaBUIIBHO
BBITIOJTHEHBI BCE 3a/IaHUS
(060CHOBAaHHO MOJIYYEH
NPaBUJIbHBII OTBET),
1160 AOMYIICHBI
HE3HAYUTEIIbHBIC
MOTPEIIHOCTH (peleHue




OIPENEIEHHO N
TEMBI JaHHOU
NUCHUIIIINHEI

3aJja4d B LIEJIOM BEPHOE,
TOJIBKO Ha MOCIEIHEM
ATarne JOMYyIIEHbI
BBIYHCIIUTEIIbHBIE
OLINOKN);

- OLIEHKa «4» (Xxopouio)
BBICTABIISIETCA CTYJECHTY,
€CJI IIPEJICTaBICHO
pellIeHre Beex 3a/1ay,
BKJIIOUEHHBIX B paboTy;
IIPU 3TOM: a) IpU
BEPHOM XOJI€
pacCyXJIE€HUI peleHue
OT/EIbHBIX 3334
COJIEPXKUT
BBIUMCIIATEIEHBIC
OIINOKY, MPUBEIINE K
HEBEPHOMY OTBETY; 0)
MIPaBUJIBHOE pElICHHE
OJTHOM - ABYX 3a7a4 HE
JIOBEJICHO /10 KOHIIA (
MIPEJICTaBICHO
npumepHo 80%
pelIeHus 3a/1a4n);

- OLIEHKA «3»
(YIOBJIETBOPHUTEIIHHO)
BBICTaBIIACTCS CTY/ICHTY,
€CJIM MPABWIIHHO
BBITIOJTHEHO MTPUMEPHO
30% Bcex 3amaHUM .

- OLIEHKA «2»
(HEY1OBIETBOPUTEIHHO)
BBICTABIISIETCA CTYJCHTY,
€CIIU pelleHue He
OTBEYAET HU OJTHOMY U3
TpeOoBaHU ,
YKa3aHHBIX BHIIIIE.

Oyenounvie cp

eocmea 0l NPo8eOeHUsl RPOMEHCYMOYHOU

ammecmayuu

IK3amen

(mokasarenb
KOMITETECHITUH

KonTtponsHoe
MEPOIIPUSTHE,
KOTOpO€

Bompocsr k
SK3aMEHY

- OIIEHKA «5» (OTIUYHO)
BBICTaBIIICTCS CTY/ICHTY,
€CJIM JIaH MOJIHBIA OTBET




«3HaHUeE»)

HpOBOI[I/ITCSI 110
OKOHYAaHHH
A3y4EeHUS
JOUCIHUIIJINHEBI B
BHUJIC
co0ecenoBaHusI 11O
3K3aMCHAIINOHHBIM
outeram.

Ha BOIIPOCHI OujIeTa u
NpaBUJIbHBIC OTBETHI HA
JIOTIOJTHUTEIIbHBIC
BOIIPOCHI;

- OLIEHKa «4» (Xxopo1Io)
BBICTABJISIETCS CTYJCHTY,
€CJIM J1aH KpPaTKUH OTBET
Ha BOMPOCHI OuiieTa u
IIPaBWJIbHBIE OTBETHI HA
JIOTIOTHUTEIIbHbIE
BOIIPOCHI WU TOJTHBIN
OTBET Ha BOIIPOCHI
ounera U OJMH — JIBa
HENpPaBUJIbHBIX OTBETA
Ha JIONOJIHUTEIIbHbIE
BOIIPOCHI;

- OIIEHKA «3»
(YZIOBJIETBOPHUTEIHHO)
BBICTABJISICTCS CTYI[GHTy,
€CJIM JaH KPAaTKUU OTBET
Ha BOIIPOCHI OMJIETA U
HEeTPaBUIIbHBIE OTBETHI
Ha OTAENbHBIE
JIOTIOJIHUTEIbHEIE
BOITIPOCHI;

- OLIEHKA «2»
(HEYTOBJIETBOPHUTEIIHHO)
BBICTABJISIETCA CTYJCHTY,
€CIIi OTBET HE
COOTBETCTBYET HU
OJIHOMY U3 TpeOOBaHUM ,
YKa3aHHBIX BHIIIIE.

1.3. TunoBbie KOHTPOJIbHBIE 32/IaHUSI WJIH HHbIe MAaTePUAJIbI VIS POBeeHHUs TeKyIero
KOHTPOJI, IPOMEKYTOYHOH aTTecTaluH, Heo0X0AUMBbIe /ISl OLleHKH 3HAHUMH, YMEeHUH,
HABBIKOB M / MJIM ONIBITA JeATEIbHOCTH , XapaKTePU3YIOIIMX 3Tanbl (popMHUpOBaAHUS
KOMIIeTeHIHIl B mpolecce 0CBOeHHs 00pa3oBaTe/ibHON NPOrpaMMbl.

Texkymuiit KOHTPOJIb

B cJIydyac NpUMCHCHUS B O6p8.30BaTe.HBHOM nponecce TUCTAaHIIMOHHBIX 06p3.30BaTCJ'IBHBIX

TEXHOJIOTUI UCTIOJb3yeTCs https://dis.ggtu.ru/course/view.php?id=4611



https://dis.ggtu.ru/course/view.php?id=4611

Komnnexm 3a0anuii ona camocmosmenvrotl pabomol
Camocmoamenvhnan paboma Nel
Tema: Humezpuposanue QyHKyuii KOMN1EKCHO20 NEPEMEHHO20
Bapuant 1
1. Boruucnute unrerpait | =f Imzdz 1o munusM, coemustomuM Touku 21 = 0 u 22 =1+2i

a) 1o TpsIMOi;  6) Tmo mapadone Y=2x°,

i N
2. Berancnuts uHTETpan | = fo (z—1i)e ?dz.
sinz , o
3. BeIYHCIUT HHTErpAT é(zu—nZ)Z dz no okpyxkHocTH ¥ |z + wi|=1 ( 06x0x KpUBOI

OCYIIECTBIIAETCS IIPOTUB YACOBOM CTPENIKH).
Bapuanr 2
1. Boraucnuts unrerpan | =[ Zdz 1o muHuAM, COEMHSOMUM TOUKHA 21 = 0 1 22 =1+i

a) 1o mapabose X=Yy%; 6) Io JIOMaHO#Z1Z2Z3, TAIE Z3 =i.

1+i .
2. Beraucnuts uHTETpat I= fo sinzcoszdz

3. Bbrumciuth uHTErpang % " dzno okpyxHOCTH ¥: |z — mil=1 (06x01 KpHBOi

z2+ 12)2

OCYILIECTBIISICTCS] POTUB YaCOBOU CTPEIIKH).
Camocmosamenvnaa paboma N2

Tema: Qucnosvie paovl. Paovt ananumuyeckux gynkuyuil.
Bapuanrl

1.MccrnenoBath Ha CXOIMMOCTD PSI:

oo COoSsin
1 3n ’

2. Haittu paguyc cXoAUMOCTH psija

o)

1)
sin—z"
n

1

3. Hannyio ¢pyukimio f(z)= sin(2z+1) pasnoxuts B psaa Teinopa mo crenensm Z+1, HCmob3ys
TOTOBBIE PA3JI0KEHHS, ¥ HAWTH ParyC CXOJAUMOCTH Ps/a.

Bapuanr 2

l.I/ICCJ'ICI[OBaTB Ha CXOAUMOCTD PAI:

oo nsinin
1 3n 7

2. Haiitu paguyc cXoAUMOCTH psija



S (n+i)(z+ )"
(1+0)"

9 s
3. Maunyto ¢pyukuuto f(z)= coszpasznoxuts B psa Teiopa mo creneHsm z + —,» HCIIOTIB3ys
TOTOBBIC PA3JI0KECHUS, U HAWNTH PAINYC CXOAMMOCTH Psija.

Komnnexm 3a0anuii ona konmpoavHou pabomoi
Koumponvnaa paooma Nel

Tema: KomnnekcHole uucna u c])yHKuuu KOMNJIEKCHO20 NEPEMEHHO020

Bapuant 1
1. HaifTu MHOXECTBO TOUYEK Ha KOMIUIEKCHOM IJIOCKOCTH, KOTOPOE OMPEACIIACTCS YCIOBUSIMU:

1<|z|< 3, %<argz<§.

o o z+1
2. Haiit 06pa3sr koopauHaTHBIX oceit OX u OY mnpu oToOpaxkeHHHW = —
7

3. N300pa3uth MHOXKECTBO pelieHuid ypaBHeHus: e — 2 = 0 Ha puCyHKe.

4 3ammcath B anredpanueckoit dopme umciao Arcsin (1/3xi)

5. OmnpenennTs, B Kakux Toukax auddepenuupyema pynxuus f(z) = z2
6.Haittn anamutrueckyro ¢pyuknuto f(z)= u(x,y) + iv(X,y), eciiu u3BeCTHO, YTO
u= x3- 3xy?+2y,f(0) =1

Bapuanr 2

1. HaiiTi MHOKECTBO TOYEK Ha KOMILJIEKCHOM IIJIOCKOCTH, KOTOPOE OIIPEACIACTCA YCIIOBUAMU:

2< |z|, Z<argz< 2%,
8 3
2. Haiitu o6passl koopauHaTHbiX oceit OX u OY npu otobpakennu w = 1+ i

3.M300pa3uTh MHOXKECTBO pelieHuil ypaBHenus e + 2 = ( Ha pucyHke.
4. 3amicath B anreOpanyeckoit ¢popme umciao Arcsinzi
5. OmpenenuTh, B Kakux Toukax audpdepenmpyema pyukius f(z) = e~

6. Haiiti anamutudeckyro Gpyakimof(z)= u(x,y) + iv(X,y), eciu u3BecTHO, 4TO

U=e*cosy + x> —y?+3x, f(0)=0



Konumponvnas paboma No2
Tema: Paowvl ¢ komnnekcrou oonracmu. Botuemot

Bapuanr 1

zZ+2

1. lanu aKIuo f(2)= ————
Hannyio pynkmmio f(2)= ————
TOTOBBIE PA3JI0KEHHSI, M HAWTH ParyC CXOJAUMOCTH Ps/a.

Pa3yIoKUTh B psi Telnopa 1o CTeneHsaM Z, UCIOJIb3Ys

2. Haiiti 06:1acTh CXOUMOCTH CIICYIOIIETO Psiaa

co(—D" +y'® z"
1 nagn 1 hon
1
3. Pazynoxuts anHyro GyHkiuio B psj Jlopana B ykazaHHbIX Kosblax:f(z)= —
" +1Z

a) 0<|z| <1, 0) 1<|z| < + oo.

. 1+ cosz
4. OnpenenuTh Xapakrep 0co0oi Touku Zo = m Qyakuuuf(z)=——.

5. Haiitu BeI4eTBI B 0COOBIX TOUKaX cieytomeit Gpynkuunf(z)=—

2°(z-1)

Bapuanr 2

zZ o
1. daunyio ¢pyuknuto f(z)= 5 PA3IOKNTE B P Teiinopa 1o CTEMEHsM Z , UCIIOJIb3YSI TOTOBBIE

pa3ioXKeHus, U HalTU pauyc CXOJAUMOCTH psfa.

2. HaiiTi 001aCTh CXOUMOCTH CIICIYIOIIETO psijaa

o 2M-1 o (z+1D"
21 (z+1)" 2 (i+m)n

1
(z+2)(1+ zz)

3. Paznoxwuth nanHyro GyHKuuio B psja Jlopana B ykazaHHBIX Kosblax:f(z)=

a) 1<|z| <4, 0) 4<|z]| <+ o0

sinz

4. Onpenenutsb XapakTep 0coboit Touku Zo =0 ¢ynxuuuf(z)=—;
z

5. HaiiTu BeIYeTHI B 0COOBIX TOUKaAX creayromiei ¢pynkiuu:f(z)= >

(z +1)3(z—2)

HpOMe)KyTO'—IHaﬂ aTrecranus

B ciyuae npumenenust B 00pa3oBaTeIbHOM IPOIECCE AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM UCTOJb3yeTcs https://dis.ggtu.ru/course/view.php?id=4611



https://dis.ggtu.ru/course/view.php?id=4611

Hpumepnbtﬁ nepeueHsb 60npocoe K IK3ameny

Yacme 1

1. TloHsTHE KOMIUIEKCHOTO YHCIa. JIeMcTBUS HaJl KOMIIJIEKCHBIMU YHCIIAMH.

FGOMeTpI/I‘-IeCKafl HHTCPpIIpETAlNA KOMIIJICKCHBIX YHUCECII.
BO3BGI[GHI/I€ B HATypaJIbHYIO CTCIICHb U U3BJICUCHUC KOPHS M3 KOMIIJICKCHBIX YK CCII.
Crepeorpaduueckas npoeknus. Chepa Pumana. beckoHedHo ynaneHHas TOYKa.

ok~ own

[locnenoBarenpHOCTh KOMIUIEKCHBIX YHMCEJ U €€ IMpenei: OIPEIeNIeHUuE, CXOJIUMOCTb

MHHMOM 1 JIEHCTBUTEIILHON YaCTH, CBOMCTBA.

6. Tormoyornsi KOMITJIEKCHOH MJIOCKOCTH: MHOXKECTBA M 00J1aCTH Ha KOMIUIEKCHON TUTOCKOCTH —
OCHOBHBIE MTOHATHS U TEPMHHOJIOTHSI.

7. Tlonsatne  (QyHKIMU  KOMIUIEKCHOTO  TEPEMEHHOTO  (OmpejaesieHHue,  BBIJICIICHUE
NEUCTBUTENbHON U MHUMOM YacTH, IPUMEPHI)

8. Tlpenen GyHKIIMU KOMIUIEKCHOTO TIGPEMEHHOTO M €T0 CBOWCTBA.

9. HenpepbsIBHOCTH (DYHKITUH KOMIUIEKCHOTO ITEPEMEHHOTO: OTIpeIeIeHUEe, TPUMEPHI, CBOMCTBA.

10. TTpowusBoaHast GyHKIMH KOMILICKCHOTO TiepeMeHHoro. YcinoBus Komm — Pumana (1.1-2).

11. Ananutnueckue GyHKIMU U UX CBOMCTBA.

12. BoccraHoBlieHHE aHATUTHYECCKON (QYHKIUH IO €€ JICHCTBUTEIHHON (MHUMOM) YacTy.

13. Tapmonuveckre GyHKINN.

14. T'eoMeTpuYEeCKUN CMBICII MOAYJISI U apryMeHTa Ipou3BoaHou. [loHsTHE O KOH(DOpPMHOM
0TOOpakKeHUH.

15. Tloka3arenbHass (QPyHKIMS KOMILJIEKCHOTO IMTEPEMEHHOTO.

16. Jlorapudmuyeckas (QyHKIUS  KOMIUIEKCHOTO mepeMeHHoro. Jlorapudmpl KOMITJIEKCHBIX
quce

17. Tpuronomerpruueckne GyHKIIMU KOMILJIEKCHOTO IMMEPEMEHHOTO U WX CBOMCTBA.

18. O6paTtHbIe TPUTOHOMETPHUYECKHE (PYHKITUH KOMIUIEKCHOTO TIEPEMEHHOTO.

Yacmo?2

19. IlousTue uHTErpana ot GyHKIUH KOMIJIEKCHOTO MEPEMEHHOTO .

20. CpoiicTBa UHTErpajga oT GyHKIUHU KOMILJIEKCHOTO MEPEMEHHOTO.

20. UurerpanbHas teopema Komu uis OJHOCBA3HOW 005IAacTH, MHTErpalbHas Teopema s
MHOTOCBSI3HOH 001acTu.

21. UHTerpan u nepBoodpasHas.

22. UnterpanbHas popmyna Komm u ee crneactus.

23. [Ipumenenue hopmynsl Komm K BEIYUCICHHUIO OMIPEICTICHHBIX HHTETPAJIOB.

24. YucnoBble psAbl HA KOMIUIEKCHOW IUIOCKOCTH. IIpH3HaKM CXOOUMOCTH KOMIUIEKCHBIX
YHUCIIOBBIX PAOB. AOCONIIOTHASL CXOJUMOCTD PSIJIOB.

25. DyHKUMOHANBHBIE TMOCIEA0BATENLHOCTH W psaabl. CTENeHHbIE psibl B KOMILJIEKCHOU
obnacTu.

26. Teopema Abenst 0 CXOIUMOCTH CTEIIEHHOTO psijia.

27. CreneHHbIe psiibl B KOMIUIEKCHOM oOnactu. Psn Teitnopa.

28. Pan Jlopana: onpenenenue, teopema Jlopana.

29.M3onupoBaHHBIE 0COOBIE TOYKU U UX KIacCU(UKAIIHSL.

30.ITonsTue BorueTa. OCHOBHAs! TEOpEMA TEOPUU BBHIYETOB.



CxeMa coOTBeTCTBHS THIIOBBIX KOHTPOJILHBIX 32JaHUIl U OLleHMBAaeMbIX 3HAHM,
YMEHH i, HABBIKOB M (MJIM) ONBITA 1eSITeIbHOCTH, XapAKTEePH3YIOLIHX 3TAIbI
(popMupoBaHMA KOMIIETEHIUH:

No Kon m HaumenoBaHue HaumenoBanue TumnoBoe KOHTPOIBHOE 3aJIAHUE
KOMIETEHITUH WHJMKaTOpa
JIOCTHKEHUS
KOMIICTCHIIUN
1 IK-1.Cnocoben IK-1.1. 3naer
OCBaMBaTh U | CTPYKTYpY, COCTaB U
HCIIOJIL30BaTh JIUJJAKTHYECKHE
TEOPETUYCCKHE  3HAHUS | CAUHUIIBI TPEAMETHON Bompockl k sk3ameny

CamocrosiTenpHas paboTta
KonTponbhas padora
Juarnoctuueckas pabota

U MpaKTUYECKHE YMEHHs | 00JacTu

Y HaBBIKH B MPEIMETHOH | (IIpero1aBaeMoro
o0nacT  IpH pELIEHUH | IPEIMETA).
npohecCHoHATBHBIX
3amadq

JAmnarnocruueckasi padora Nel
( 0na npoeepku ypoeusa chpopmuposannocmu xomnemenyuu IIK-1 no unouxkamopy IIK-

1.1)

1. Moyns KOMIUIEKCHOTO urcia Z= (2- i) paBen

2. Z[J'Iﬂ KaXXaA0Iro KOMIIVNIEKCHOI'O 4ucja 1-3 BBI6epI/ITe COOTBETCTBYIOIICC 3HAYCHUC apryMCHTa
Argz:

1. 2= -i a. Argz=m/4 +2nk, k €Z

2. 7= COS% +i -sing 6.Argz=2m/3 +2nk, k €Z

3. 2=-2+ 23 6. Argz=—m/2 +2nk, Kk €Z
2. Argz=m/6 +2nk, k €Z

3. I[eﬁCTBHTCHLHaH YaCTb KOMIIJICKCHOI'O YHCJia

5 5
7= - +—
1+2i 2-1

paBHa (BbIOEpUTE OJIMH BapUaHT OTBETA):

a. -2




0.3

B.5

4.

4.1. Yxaxute, CKOJIBKO KOpHeii umeer ypasnenue z*+ 922 +20 = 0

OTHOCHUTECIIbBHO KOMIIJICKCHOTO HEU3BECTHOIO Z ( B OTBCTC 3aIlIMIIUTE YUCJIIO KOpHeﬁ)I

4.2. 3anummuTe Takue KOPHU 3TOTO YPAaBHEHHS, Y KOTOPBIX MHHMasi 4aCTh paBHA
paloHaIbHOMY YMCITY( OTBET NPEACTaBbTE B BUJIE: Z = ....,):

5. YcTaHOBUTE COOTBETCTBUE MEXKIY AIreOpanieckoil 1 TPUTOHOMETPUUIECKOM (hopMOoii
3alUCH KOMIUICKCHBIX YHCE:

1.z=1-/3 a. 2 =2(cos(—2) +isin(~2))
2.z2=-1+1 6. 2= V2(cos™" +isin =)
3.z=+/3-i B. Z =(v/3 — 1)(cosm +isinm)
4.z=-1-i r.z= \/f(cos‘%1T +i sin ‘%ﬂ)

1 2 3 4

6. [IpencraBbTe B TPUTOHOMETPUYECKOH (POpME KOMITJIEKCHOE YHCIIO

1-i . _
Z= (m)z . L=

7. Ykaxwure Bce 3HaUeHUs KOpHS Vi ( BHIOEPUTE BCE BEPHbIC OTBETHI):

V2 2
a. — +i—
2 2
2 V2
0. —+i—
2 2
2 /2
B. — i
2 2
V2 2
r. —-i—
2 2

8. BrlsicHuTe, Kakyro GUrypy MpeacTaBiseT co00il MHOKECTBO TOUEK KOMIUIEKCHOM
IJIOCKOCTH, YIOBJIETBOPSAIOIIUX YCIOBHUIO:

a. Rez=-2

0. argz=-—



B. lz+1i|=2
r. lz—1| <4

B oTBeTe ykakuTe TOJIBKO OJHO CIIOBO - Ha3BaHUE 3TOU (DUTYPHI:

a 0 B r

9. BrIsicHUTE, KaKue JHMHHUU Ha KOMIUIEKCHOW TUIOCKOCTH ONPEACTISIOTCS CIEAYIOIUMU
YpaBHEHUSIMHU:

a. Im(1/z)=1/2
0. z+1|=|z—il

B otBeTe YKQXHUTC TOJIBKO OJHO CJIOBO - HA3BAHHUC 9TOM JTUHUH

a 0

10.
10.1.3anumuTe B anredpandeckoit popMe KOMIUIEKCHBIC YUCTIa

z1=2(cos7m /6 +isin7m/6)u  z2= (cosm/6 +isin /6):

10.2. YcranoBure, kakas U3 TO4YeK Z1, Z2 ( cM.10.1)
MPUHAJICKAT MHOKECTBY TOUCK KOMIUIEKCHOH IJIOCKOCTH ,  Y/IOBJICTBOPSIOUINX YCIOBUIO
Re(1/z) < .

B otBeTe B COOTBECTCTBYIOIIIEM CTOJ'I6I.I€ HaITUIIXUTE TOJBKO OJHO CJIOBO - IPUHAAJICKUT

71 Y4)




