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1. HEJIM U 3AJIAYU JUCIHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

Llenbro OCBOEHUS TUCLUIIINHBI SBJISETCS:

M3y4eHHE OCHOB TEOPUH AHATUTUYECKUX (PYHKIMI KOMIUIEKCHOTO IEPEMEHHOTO U €€
NPUIIOKEHNE K PU3UUIECKUM U TEXHUYECKUM 33/1a4aM.

3agaun:

3aziayaMy OCBOEHMSI IUCLUIUIMHBI SIBIISIFOTCSL:

- 3HAKOMCTBO C KOMIIIEKCHBIMH YMCJIaMH, UX CBOMCTBAMM U ONI€paLUsIMU HAJl
KOMIIIEKCHBIMH YUCJIaMU;

- U3y4eHHUE OCHOB PabOThI C PYHKIIUIMH KOMIUIEKCHOTO NIEPEMEHHOTO;

- OMHMCaHUE OCHOBHBIX (PU3MUECKUX MPEACTABICHUH, CBI3aHHBIX C TeOpHel QyHKINN
KOMIIIEKCHOT'O IIEPEMEHHOT0;

- IPUOOPETEHNE CTYICHTAMU HaBBIKOB PEIICHUS] (PU3NUECKUX 33724 C UCIIOIb30BaHUEM
TEOpHH (PYHKIHI KOMIUIEKCHOT'O TIEPEMEHHOTO.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII
Huxn (pazmen) OIl: B1.0O
TpeGoBanus K npeaBapuTeIbHOI MOATOTOBKE 00y4aI0Ierocs:

YpoBeHb HAYATLHOU MOATOTOBKH 00YYAFOIIETOCS JUIS YCIICITHOTO OCBOCHUS TUCITUTUTHHBI
«Teopus QyHKIINH KOMIUIEKCHOTO TIEPEMEHHOT0Y: YCIICITHOES OCBOCHHUE JUCIHILTAHBI
00yJaronmxcsi OCHOBBIBAECTCS HA UX 3HAHMIX B 00JIACTU MAaTEMAaTHYECKOTO aHAIHN3a,
AHATUTHYECKOM F€OMETPUHN, YMEHHUS ONPEACIIATh BUJI KPUBOH 110 €€ YPABHEHHIO, HAXOAUTh
MIPOM3BOTHYIO U IEPBOOOPA3HYIO (YHKITUH ICHCTBUTEIHLHOTO TIEPEMEHHOTO, BEIYHUCIIATH
OTpe/IcIICHHBIC U KPUBOJIMHEHHBIC MHTETPAJIbI, pacKiIapiBaTh GyHKIHIO B psig Telnopa, 3HATH
OCHOBHBIE CBOVMCTBA PSJIOB.

MaremaTuueckuii aHaJIn3

AHanmuTHYeCKasi TeOMETPHS U JIMHEWHas anredpa

BekTopHBII 1 TEH30pHBINA aHAIN3

JAucuMmimHbl (MOAYJIM) M NPAKTHKH, 1JI1 KOTOPbIX OCBOEHHME JAHHOW JUCIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK NMpeAlecTBYIIee:

KBanToBas MexaHuka

HNHTerpanbHble ypaBHEHUS

Meroapl MaTeMaTuuecKkou Pu3nKu

DNeKTpoAHAMUKA

TeopeTnyeckass MExaHHUKa

3. OFbEM JUCIHHUIIJINHBbI

O01as TPYJA0EMKOCTh 2 3ET
YacoB 1o yueOHOMY TUIaHY 72
B TOM 4HcCJIe:

ayJIUTOPHbBIC 3AHITHUS 34
camMoCTosITelIbHasl paboTa 38

4. INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUS 110 JUCHUIIVINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITIPOT'PAMMBI

OIIK-1.1: Obnanaet 6a30BBIMHU 3HAHUAMH B 00J1aCTH (PU3UKU U PAAUOPHU3UKI

VYpoBens |  3HaTh PusnUecKre OOBEKTHI U MPOIECCHI MPUMEHEHUS TEOPUH (YHKITUMA
KOMILIEKCHOT'O TIEPEMEHHOTO



VYposenb 1 [IpuMeHSTH NpaBUIbHBIE MATEMATUYECKUE METObI PEILICHUS AJISl PeIICHUS
MPUKIAIHBIX 3a7a4

YpoBenb |  6a30BBIMH METOJIaMU peLIEHUS GUZNKO-MATEMAaTUYECKUX 33134 C
MPUMEHEHUEM KOMIUIEKCHBIX (PYHKINN

VYK-1.1: Ananusupyer 3aaqy, BeIIEISISI €€ 0a30BbIC COCTABIISIONINE

YpoBenb |  3HaTh: NOHATHE KOMIUIEKCHOTO YMCJa, CBOMCTBA KOMIUJIEKCHBIX YHACET U
OCHOBBI TeOpHH (PYHKITUH KOoMILIeKCHOTO repeMenHoro (TOKIT).
VYpoBenb |  YMeTh: mpuMeEHsITh U3ydeHHbIe MaTeMaTuueckue Metoibl TOKII mpu
pelieHnu nTpohecCHOHAIBHBIX 33/1a4 U 33/1a4 C MPAKTUYECKUM
COJIEpKAHUEM.
VYposens |  Bnaners: MaTeMaTHYECKUM aIllapaToM, H3y4€HHBIM B JIJAHHOM Kypce U
HEO0OXOIUMBIM Il OCBOCHHS MaTEMAaTH-YECKOT0 anrnapaTa JIpyrux Kypcos,
a TakKe JUIsl Jallb-HeHWIIero COBEPIIEHCTBOBAHUS U Pa3BUTHA IPpodeccro-
HaJIbHOW JI€SITEBHOCTH.
YK-1.2: Onpenensietr, MHTEPIPETUPYET U paHKUPYET HH(POpMaLINIO, TpeOyeMyIO JUIs
pELIeHUs TOCTABICHHOW 3a/1a4u
VK-1.5: PaccmarpuBaet u npejiaracT BO3MOXKHbIE BApUAHThI PEIIEHUS [TOCTaBJIEHHOM
3a/1a4M, OILICHUBAs UX JOCTOMHCTBA U HETOCTATKU

VYpoBenb |  3HaTh BapuaHTHI pelICHUs] TOCTABICHHON 3a1a4uu
VYposens 1  IIpuMeHSTH TPaMOTHBIE METOIBI JIJISl PEIICHUS MTOCTABJICHHBIX 3a1a4
Yposenb |  Bnagerh MareMaTH4eCKHM armapaToM IO PEIICHHUI0 3a/1a4

5. BUJAbl KOHTPOJIA

Bunbl KOHTpOIsL B ceMecTpax:

3a4€eThl | 3

6. A3BIK IIPEIIOJJABAHUA

SI3BIK NIpenofaBaHus: PyCCKUM.

7. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLYJIS)

Kon HanmeHnoBaHue pa3jeiioB u Bun Cemectp | HacoB | HUctou- | Ilpumeuan-
3aHAT. TeM 3anatus | / Kypce HHUKH ue

Pazgen 1. KoMmiekcHEIE Unclia

1.1 |IlouaTHe KOMILIEKCHOIO 4YHcIa,|JIek 3 3 JI1.2J12.4
€ro  MOAYJIb W  apry-MeHT. JI2.5
BexTopHoe, anredpanyeckoe,
TPUTOHOMETPH-YECKOE u
MOKa3aTeIbHOe  IPEICTABICHHS
KOMILJIEKC-HOTO YHCIa.
ApudmeTnueckue ornepanuu Haj
KOM-TUTCKCHBIMHU YHCIIaMU.
Bo3Benenne B cTeneHb U
U3-BIICUCHUE KOpHS
KOMILUIEKCHOTO 4wHcla, (hopmysa
Myagpa.




1.2 |IlonsTne komIuiekCHOro uwmcha, |IIp JI1.1J12.1
€ro  MOAylb U apry-MeHT. J2.2712.3
Bekrophoe, anreOpanyeckoe,
TPUTOHOMETPU-YECKOE u
NoKa3aTeJIbHOe  MPEACTaBICHHUS
KOMILJICKC-HOTO qucia.
Apudmerndeckue onepanuu Haja
KOM-TIJICKCHBIMH YHCIaMU.
Bossenenue B creneHp U
U3-BJICUCHUE KOpHS
KOMILJIEKCHOTO 4YHcla, (opmyna
Myaspa.

1.3 |HetictBuss Hany xomiuiekcHbiMH | Cp
quciaMd B alreOpamyuecKoi,
TPUTOHOMETPUYECKON u
noKa3areabHol (hopmax
Paznen 2. OyHKIHIH
KOMILJIEKCHOTO MIEPEMEHHOTO.
Kondopmasie oToOpaskeHwHsl.

2.1 | Dynkuuu KoMIUIeKCcHOrO | JIex
HEPEMEHHOT0. [Tpenen U
HENPEPbIBHOCTD byHKUIMH

KOMILUIEKCHOTO  MEPEMEH-HOTO.
HenpepbIBHOCTE B CchepHUUECKOI

METPHUKE. Teopemsl 0
HENPEPBIBHBIX byHKLIMAX
KOMIUIEKCHOTO IIEPEMEHHOIO Ha
KOMIIaKTe, KOHTHUHYYME, B
001a-CTH.

JuddepeHupyeMocTb B CMBICTIE
JNIEUCTBUTEIILHOTO u
KOMILJIEKCHOTO aHayu3a.
MoHoreHHsle U T0JI0-MOp(HBIE
byHKIIUN (ompenenenus,
PUMEPBHI). VYcenosus
Komm-Pumana. [IpousBoaHas
rojaoMopQ-Hoi GbyHKIMH.

I'eomeTpuyecKnid CMBICT MOJIYJIS
M aprymMeHTa  MNpOU3BOJHOM
roJIOMOP(QHON PYHKITHH.

Omnpenenenue KOH(OPMHOTO
0TOOpakeHHsI B TOUKE U 00JIacTH.
Hocrarounsie YCIIOBHS

KOH(QOPMHOCTH  OTOOpakeHHUSI.
OCHOBHBIE TIPUHIIMIBI  TEOPUHU
KOH-()OPMHBIX OTOOpaKECHHH,
TeopeMa PumaHna o KOH-(OpPMHBIX
OTOOpaKCHUSX.




2.2

OysKunn KOMIUIEKCHOTO
[IEPEMEHHOTO. IIpenen u
HENPEPBIBHOCTh byHKUInI

KOMIUIEKCHOTO  TI€PEMEH-HOTO.
HenpepsiBHOCTE B chpepuueckoit

METpHUKE. TeopeMsbl 0
HEIPEPHIBHBIX (byHKIUSX
KOMIUIEKCHOTO IIE€PEMEHHOIO Ha
KOMIIAKTE, KOHTHUHYYME, B
o0na-cru.

JuddepeHurpyeMocTs B CMBICTE
JIEUCTBUTEIILHOTO 51
KOMILJIEKCHOTO aHaJIn3a.
MoHoreHHsle U ToJ0-MOp(dHBIE
byHKIIUN (ompenenenus,
IpUMEPHI). VYcnosus
Komm-Pumana. [IpounsBoaHas
rojoMopQ-Hoi (GyHKIHH.

I'eomeTpuyeCcKnid CMBICT MOIYJIS
M aprymMeHTa  IpOU3BOJHOM
roJIOMOP(QHON PYHKIIUH.

Omnpenenenue KOH(OPMHOTO
0TOOpakeHHsI B TOUKE U 00JIacTH.
Jocrarouynsie YCIJIOBUS

KOH(QOPMHOCTH  OTOOpasKEHUSI.
OCHOBHBIC TPUHIMIIBI TEOPUHU
KOH-(DOPMHBIX OTOOpaKCHHIA,
Teopema Prumana 0 KOH-(h)OpMHBIX
OTOOpaKCHUSX.

2.3

DyHKIMHU KOMIUIEKCHOT'O
IIEPEMEHHOTO. IIpenen u
HEIPEPBIBHOCTh byHKIUI
KOMILJIEKCHOTO MIEPEMEHHOTO.
Teopemsbl 0 HETIPEPBIBHBIX
GyHKIIHSIX KOMILIEKCHOTO
IIEPEMEHHOTO  Ha  KOMIIAKTE,
KOHTHHYYME, B 00a-cTH.
HuddepeHunrpyeMocTs B cMbICIE
JENCTBUTEIIBHOTO "
KOMIUIEKCHOTO aHaJIn3a.
Boccranosnenue GbyHKINU
KOMIUIEKCHOTO IEPEMEHHOTO

(reopema Komu-Pumana)

Paznen 3.  Uuterpamsl ot
byHKIM] KOMILIEKCHOTO
[IEPEMEHHOT O




3.1

KpuBonuHeliHnble HHTETpaibl B
TeOpUH (YHKIUNH KOMIUIEKCHOTO
MIEPEMEHHOTO. Onpenenenue,
CBOM-CTBA, IIPUMEPHI, CBA3b C
KPUBOJMHEHHBIMU HMHTE-TPaJIaMu
l1to m 2-ro poma u3 Kypca
JIEHCTBUTEIIBHO-TO aHausa.
Ilepexon k mpeneny Ioja 3HAKOM
UHTE-Tpaja. NHurerpanbnas
teopema Komu u e€ 0000m1e-Hue
Ha MHOTOCBSI3HbBIE 00JIACTH.
Wnrterpansaas ¢opmyna Komm.
CymiecTBoBaHUE  ITPOU3BOJHBIX
BCEX TMOPSJIKOB y TOJIOMOP(HBIX
¢ynkunit. @opmynsl Komm asst
npou3BoaHbIX.  [lepBooOpasznHas
OoT  (QYHKUUMM  KOMIUIEKCHOTO
MIEPEMEHHOTO. dopmyia
Herorona-Jleiibnuna.  Teopema
Mopepa.

Jlek

3.2

KpuBonuHeliHbIE HHTETpalbl B
TeOpuH (YHKIUH KOMIUIEKCHOTO
IIEPEMEHHOTO. Onpenenenue,
CBOM-CTBA, IIPUMEPHI, CBA3b C
KPUBOJINHEHHBIMU HHTE-TpajlaMu
l1to m 2-ro poma u3 Kypca
JIEHCTBUTEIIBHO-TO aHausa.
Ilepexon k mpeneny noja 3HAKOM
UHTE-Tpaa. NHuterpanbnas
teopema Ko u e€ o0o0uie-Hue
Ha MHOTOCBSI3HbIE 00JIACTH.
WnterpanbHas ¢opmyna Komn.
CymiecTBoBaHUE  MPOU3BOJIHBIX
BCEX MOPSAIKOB Yy TOJOMOPQHBIX
¢yuaknuit. @opmynsr Komm st
npou3BoAHbIX.  [lepBooOpaszHas
OoT  (QYHKIUM  KOMIUIEKCHOTO
repe-MEeHHOT 0. dopmyna
Herorona-Jleiionuna.  Teopema
Mopepa.

Ilp

3.3

KpuBonuHelinbie HMHTETPaJIbl
byHKIMMA KOMILJIEKCHOTO
nepemeHHoro. Muterpansl 1o
3aMKHYTOMY KOHTYypy. Teopema
Komm.
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Paznen 4. Paper Telinopa u
Jlopana




4.1

Crenennbie  psagel.  Teopema
AlGens u TeopeMa O Kpy-re
cxoaumoctu, ¢opmyna Komm —
Anamapa. Jlo-xanbpHO
paBHOMeEpHas CXOUMOCTb
CTENeHHOro pspa. [encreusa co
CTETIEHHBIMHU PSAaMH, ITOWIEHHOE
UH-TETPUPOBAHME U MOWICHHOE
Qg epeHIMPOBaHNE CTETICHHBIX

PSIOB.

Teopema 0  mpencTaBIceHUHU
rojoMopHOH byHKIIN
CTEIEHHBIM  PSIOM,  OLIEHKa
panuyca CXOAUMOCTH.
Crenennoil psn kak psajg Teinopa
U1 cBOEH CYMMBI,
€MHCTBEHHOCTb  Pa3JI0KEHUS.
Hepasencrtpa Komm IS
KO3 (HUIIUEHTOB CTETMEHHOTO
psna.

Papnpr Jlopana, CTPYKTypa
obnactu cxogumocTtu. Teopema o
NpPEJCTAaBICHUNA  TOJIOMOP(GHON
byHKUIUM psaaoM JlopaHa.
Hepasencrpa Komm IS
koo dunu-eHToB psga Jlopana.
Psan  Jlopana B  OKpecTHOCTH
OCCKOHEYHO y/1aJICHHOM TOYKH.

Jlek




4.2

Crenennbie  psagel.  Teopema
AlGens u TeopeMa O Kpy-re
cxoaumoctu, ¢opmyna Komm —
Anamapa. Jlo-kanpHO
paBHOMEpHas CXO/IUMOCTh
CTENEHHOro pspa. JleucTBus co
CTETIEHHBIMHU PSAaMH, ITOWIEHHOE
UH-TETPUPOBAHME U MOWICHHOE
Qg epeHIMPOBaHNE CTETICHHBIX
PsIOB.

Teopema 0  mpencTaBICHUHU
rojoMopHOH byHKUIIH
CTCTIEHHBIM  pSAOM,  OLIEHKa
panuyca CXOAMMOCTH.
Crenennoit psia kak psg Teinopa
U1 cBOEH CYMMBI,
€MHCTBEHHOCTb  Pa3JIOKEHUS.
HepasencrBa Kommn JUIS
KO3 (HUIIUEHTOB CTETMEHHOTO
psna.

Papnpr Jlopana, CTpYKTypa
obnactu cxogumocTtu. Teopema o
NpPEJCTAaBICHUN  TOJIOMOpPGHON
byHKUIUM psaaoM JlopaHa.
HepasencrBa Kommn JUIS
koo duuu-eHToB psga Jlopana.
Psan  Jlopana B OKpecTHOCTH
OCCKOHEYHO y/1aJICHHOM TOYKH.

Ilp

4.3

Crenennsle psaasl. Paasl Jlopana.
[IpaBuiibHass M TIJ1aBHas 4acTH
psnos JlopaHa.

Pa3noxxennit GbyHKUInH B
creneHHble psaael JIopana.
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Paznen 5. M3onmpoBaHHBIE
0C00bI€ TOUKH U BBIYETHI

5.1

Knaccudukanus u  KpuTepuu
M30JIMPOBAHHON 0C0-00i1 TOYKHU
Ha OECKOHEUHOCTH.

Onpenenenue BbIYETA B
M30JIMPOBAHHON 0COOOW TOYKE U
dbopMynbl  UIsT  BBIYMCICHUS
BBIYETOB. BbI-unciieHne BblueTa
Ha OeckoHeuHOocTH. Teopema
Ko-mm o Bbiyerax. Teopema o
CyMME€ BBIYETOB.

JIlex

5.2

Knaccudpukanus u  KpuUTepuu
U30JIMPOBAHHON 0C0-00i TOYKHU
Ha 6ECKOHEUHOCTH.

Ornpenenenue BbIYETA B
M30JIMPOBAHHONH 0COOOW TOYKE U
dbopMynbl  UIST  BBIYHCICHUS
BBIYETOB. BbI-unciieHne BblUeTa
Ha OeckoHeuyHOCcTH. Teopema
Ko-mm o Bbryerax. Teopema o
CyMMe€ BBIYETOB.

Ip




5.3 |Knaccubpukamus wu  kpurepuu |Cp 3 7
M30JIMPOBAaHHONU 0C0-00i TOYKH
Ha 6eckoHeyHocTu. OnpeneneHue
BbIUETA B U30JIMPOBAHHON 0CO00OM
TOYKE U bopmynbl s
BBIYHCIICHUS BBIYCTOB.
Ber-uncnenue BbIUETA Ha
6eckoneuHoctu. Teopema Ko-mm
0 BblYeTax. Teopema O CyMMme
BBIYCTOB.

Oo0pa3oBaTesibHbIE TEXHOJIOTUH
Jlexuuy ¢ IPUMEHEHUEM MYJIbTUMEIUNHON TEXHUKHU.

Cnucoxk 00pa3oBaTeIbHbIX TEXHOJIOTH A

1 | AKTHUBHOE CilyllIaHue

JuckyccruonHbie TeXHOMOTuU ((hopyMm, CUMIIO3UYM, Ae0aThl, aKBApUyMHAsI TUCKYCCHS,
NaHeJbHAas JUCKYCCUs, KPYTIIbIN CTON, (DacHIMTHPOBAHHAS U T.J.)

3 3aHATHS C IMPUMCHCHUECM 3aTPYAHAOIINX YCJIOBI/Iﬁ

8. OHEHOYHBIE MATEPHAJIbI IJI51 IIPOBEJEHUWA TEKYIIEA U
INPOMEXYTOYHOU ATTECTALIUA

8.1. OueHo4HbIe MaTepHAJIBI /ISl IPOBEACHHUS TEKylIeld aTTecTaluu
Cwm. [Ipunoxenue 1
8.2. OueHo4HbIe MaTepHAJIbI 1JIS1 IPOBEJACHHUS MPOMEKYTOYHOM aTTeCTALNH
Cwm. [Ipunosxenue
8.3. TpeOoBaHus K peTHHI-KOHTPOJIIO

Peittunr 3a cemectp

[lepBas xonTponbHas Touka. Conepkanue monynd 1: Temsr 1, 2.

Bcero 3a moaynb — 40 6amioB, u3 Hux 15 — tekymias pabora cTyaeHToB, 20 — pyOexxHast
KOHTPOJIbHAs padoTa, 5 — MOCemaeMOCTh CTyICHTaMH JICKIIUN 1 J1a-00paTOPHBIX 3aHSATHH.

Bropas konTpoabsHas Touka. Conepxkanue moayis 2: Temsr 3 — 5.

Bcero 3a moaynbs — 60 6amioB, n3 Hux 20 — Texymias padora cryaeHTos, 30 — pyOexHas
KOHTpOJIbHAsE paboTa, 10 — mocemnaeMocTsb CTyA€HTaMu JIEKIUI 1 1a00paTOPHBIX 3aHATHH.

[Tporpammoit mpenycMaTpruBaeTCs BHITIOJIHEHUE MUChbMEHHBIX KOHTPOJIBHBIX padoT B
KadecTBe (popM pyOeKHOTO KOHTPOJISI B KOHIIE KKI0T0 MOAYJIs. J[Jisi MOATOTOBKH K PYOS)KHOMY
KOHTPOJIIO MPEANOJIaraeTcs BhIMOJIHEHUE JOMAITHUX 3aIaHUM 110 KaXKI0W MPONUJIEHHOW B TEUEHUE
MOJyJIsl TEME U UCTIOJIb30BaHHE OaHKa KOHTPOJIbHBIX BOIIPOCOB U 3aianuit YMK.

9. YYEBHO-METOJUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE
JTUCIHUATLTAHBI (MOLY.JIST)

9.1. Pekomenayemasi JuTeparypa

9.1.1. OcHoBHas JUTEpaTypa

HIndp Jluteparypa

JI1.1 [Diinepman, Teopust pyHKIMI KOMIUIEKCHOTO MEPEMEHHOI0 U ONEPAllMOHHOE UCUHCIICHHE,
Mockga: FOpaiit, 2024, ISBN: 978-5-534-05498-9,
URL.: https://urait.ru/bcode/538317




JI1.2 |T'annueBa A. B., OcHOBBI TeOprH (DYHKIIMH KOMIUIEKCHOM TiepeMeHHOoM. OnepannoHHoe
ucuucnenue, Cankr-IlerepOypr: Jlans, 2023, ISBN: 978-5-507-47283-3,
URL: https://e.lanbook.com/book/353696

9.1.2. JlonoJiHMTEIbLHAS JIUTEPATypa

Hudp Jlureparypa

JI2.1 |PyGamkwuna, JIunerinas anrebpa. Jluneitasie oneparopsl. KBaaparnuueie GopMEI.
Kommnekcneie unciia, Mocksa: OOO "Hayuno-uznatensckuii nentp MHOPA-M", 2016,
ISBN: 978-5-16-011858-1,

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

JI2.2 |Tapunos /I. C., Juddepenunanbaoe ucurcienne GyHKIUH HECKOIbKUX IEPEMEHHBIX.
HHuTterpanbHOe ncuucinenne GyHKIui oaHon nepemenHoi. KommiekcHeie uncna, Camapa:
CamI'VIIC, 2022, ISBN: ,

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

JI2.3 |Boukog 1O. B., Epmonaesa H. H., Kospinuenko B. A., Kyp6arosa I'. 1., [Ipaktuueckue
3aHsTHs 10 anreope. KomruiekcHbie uncna, MEOrowIieHbl, CankT-IlerepOypr: Jlanb, 2022,
ISBN: 978-5-8114-1743-8,

URL.: https://e.lanbook.com/book/211694

JI2.4 | anunxuna O. 0., Ulyp B. JI., Cennukwuii A. 1O., Teopus pyHKINN KOMITTIEKCHON
nepemennoit, Camapa: CamI'VIIC, 2011, ISBN: ,
URL.: https://e.lanbook.com/book/130275

JI2.5 |KasynunaI'. A., Yepeauuuenko A. B., Jlununa I'. A., CriennanbHbIe T71aBbl MAaTEMaTHKH,
Kemeporo: Ky3I'TY umenu T.®. 'opbauesa, 2016, ISBN: 978-5-906888-35-8,
URL.: https://e.lanbook.com/book/105433

9.3.1 Ilepeyenb NPOrpaMMHOI0 0decneYeHus

Adobe Acrobat Reader

Kaspersky Endpoint Security 10 aims Windows

Google Chrome

OpenOffice

o | BRlWIN]|F

.3.2 CoBpemMeHHbIe Tpo(eccHOHATBHBIE 0a3bl IaHHBIX U HH(OPMallHOHHBIE CTIPABOYHbIE
CHCTEeMbI

1 9BC «Jlaup»

2 OBC Tel'Y

3 9BC «IOPAUT»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

AyauT- Oobopynosanue

3-226 KOMIUIEKT yueOHOM Mebenn, MukiuepHslil mynbT, AyauokomiuiekT, MIHTepakTuBHas
cucTeMa, mpoeKTop, TerekoMMYHIKAIIMOHHBIE MTKA(bI, YKpaH, KOMITBIOTEP

3-228 KOMIUIEKT yueOHOM Mebenn, epeHOCHOH HOYTOYK, IPOEKTOp, IKpaH

11. METOAUYECKHUE MATEPHUAJIBI 1JI51 OBYYAIOIIUXCS 11O OCBOEHHUIO
JANCHUITVINHBI

[1naHbl NpakTUYECKUX 3aHATUNA U METOAMYECKUE PEKOMEHIALNH K HUM.

[IpakTudeckuie 3aHATHs BKIIOYAIOT B ¢e0s1 00CYXKACHHE BOMIPOCOB MO KaXIOMY pa3aeiny
Kypca 1 pelieHue 3a/1ay 1o TeMe 3aHsATUs.

Tema 1. KomIuiekcHble yucia.




Bompocsr muist o6¢cyxenus:

1. IToHsiTHE KOMILJIEKCHOTO YKCJIA, €r0 MOJYJIb U apPTyMEHT.

2. BexTopHoe, anrebpanieckoe, TPUrOHOMETPUYECKOE U TIOKA3aTEIbHOE MPECTaBICHUS
KOMILJIEKCHOTO YHUCJIa.

3. ApudmeTrrueckue onepanuu HaJl KOMIUIEKCHBIMU YHUCTaMH.

4. Bo3BeneHue B CTENEHb U U3BJICYCHHE KOPHS KOMILIEKCHOTO uncia, hopmyna Myaspa.

Tema 2. @yHKIIMK KOMIUIEKCHOTO IEPEMEHHOTO

Bonpocsr 1uist 06cyxienus:

1. I[IpencraBienue pyHKIMHU KOMILJIEKCHOTO IEPEMEHHOTO

2. [Ipenen u HeNpepbIBHOCTh (PYHKIUN KOMIUIEKCHOTO IEPEMEHHOTO.

3. YcnoBus Komu-Pumana. [Ipou3sBogHas romomMophHON GyHKIIHH.

4. 'eoMeTpUYECKHI CMBICT MOJYJISl M apTyMEHTa MPOU3BOJHOM rooMOp(hHON (HYyHKIIHH.

Tewma 3. MHTerpanst oT GyHKINNA KOMIUIEKCHOTO ITEPEMEHHOTO

Bomnpocs! 1uist o6cyxaeHus:

1. KpuBoauHelHbIe HHTETpaJIbl B TEOPUH (YHKIUNA KOMILIEKCHOTO TIEPEMEHHOTO.

2. Onpenenenue, CBOICTBaA, IPUMEPHI, CBA3b C KPUBOJIMHEMHBIMU MHTErpajgamMu 1-ro u 2-ro
poJia u3 Kypca JeMCTBUTENbHOTO aHATIN3A.

3. Unrerpanbhas Teopema Komm u e€ 06001meHre Ha MHOTOCBSI3HBIE OOJIACTH.

4. Nuterpanbras ¢popmyina Komm. CymniecTBoBaHHE TPOU3BOIHBIX BCEX MOPSIKOB Y
TFOJIOMOP(HBIX (PYHKIIMH.

5. IlepBoobOpa3zHasi OT PyHKIMU KOMIUIEKCHOTO nepeMenHoro. @opmyna Herorona-
JleitOuuna.

Tewma 4. Psanpt Teitnopa u Jlopana

Bomnpocs! 1utst 00cyxaeHus:

1. [locnenoBaTenbHOCTU U psAJbl aHANUTUYECKUX (pyHKLUN B 00nacTu. Teopembl
Beiiepmrpacca o psax aHaTUTHYICCKUX (yHKITHIA.

2. Crenennsle psabl. Teopema AGens u Teopema o Kpyre cxoaumoctu, popmyna Komm —
Anamapa. JIokaabHO paBHOMEpHAs CXOAUMOCTb CTEIIEHHOTO psJa.

3. Teopema 0 IpeaCTaBICHUN aHAIUTUYECKON (PYHKIIMY CTEIIEHHBIM PSAJIOM, OLIEHKA
paauyca cxoauMmocTH. CTeneHHoH pan kKak psaa Teinopa st cBoeil CyMMBbI, €JUHCTBEHHOCTh
Pa3oKEHUs.

4. Psinwt JlopaHa, cTpyKTypa 001acTH CXOAUMOCTH. Teopema O peICTaBICHHI
rosomopdHoi pyHkuuu psaaom Jlopana. Hepasenctsa Komn s koappunmentos psaa Jlopana.

Tewma 5. M3onupoBaHHbIE 0COOBIE TOUKU U BBIYETHI

Bonpocs! 1uist 06cyxieHus:

1. M3onupoBaHHbIE 0COOBIE TOYKU TOIOMOP(HON PYHKIMH, KIIacCUPUKALIUS
M30JIMPOBAHHBIX OCOOBIX TOYEK OJIHO3HAYHOI'O XapaKTepa: YCTpaHuMasl ocodasi TOUKa, IoJoC,
MOPSAJIOK MOJI0CA, CYILIECTBEHHAs: 0c00ast TOUKa.

2. OmnpeneneHue BbIYETa B U30JIMPOBAHHONW 0CO00M TOUKE U (OPMYJIBI ISl BBIYMCIICHUS
BbIYETOB. Briuncienue Beruera Ha 6eckoneyHoctr. Teopema Ko o Beraerax. Teopema o cymme
BBIUETOB.

3. IIpumMeHeHusT BBIYETOB JIJIs1 HAXOXKJAEHHUS ONPEICTICHHBIX HHTETPajIoB. BbIUETHBIN METOT
BBIUNCJICHHSI HHTErPajIoB.

4. laTerpaibl OT TPUTOHOMETPUUECKUX (PyHKIMHA. Beruncienre HecoOCTBEHHBIX
MHTETPAJIOB U INIaBHBIX 3HAUYEHUI WHTETPAJOB OT AEHCTBUTEIbHO3HAYHBIX (DYHKIIUH.

2) Meronndeckne peKOMEHIAIUH 110 OPTraHU3alUU CAMOCTOSITEILHON pabOThI CTY/I€HTOB:

CamocrodTenbHas paboTa CTyJEHTOB MPEAINOJIaraeT:

—00s13aTeNIbHOE BBIMOJIHEHUE JOMAIIHUX 33J[aHuH, TPelyCMOTPEHHBIX MPAKTUYECKUMHU
3aHATHSIMY,

—yriyOJIeHHOE U3yueHHe JTUTEPaTyphl U pelleHue 3a/1a4 M0 MPOHAEHHBIM TEMaM U 110
BOIIPOCaM, JOTIOJIHUTEIBHO YKa3aHHBIM IIPENOaBATEIIEM;

—HCII0JIb30BaHNE MaTepHasioB paboueil mporpaMMsbl AJIsi CHCTEMAaTU3aLuU 3HAHUN U
MOJTrOTOBKE K 3aHATHSM U KOHTPOJIBbHBIM paboTam.

Ilepeuenp BOpOCOB Il CHCTEMATU3ALMU 3HAHUI:

1. Tlone koMmIuIeKCHBIX yucel. BekTopHoe, anredpanueckoe, TPUTOHOMETPUIECKOE U



NOKa3aTeabHOE MPEICTaBICHUs] KOMIUIEKCHOTO uKcia. ['eomerpuueckie cBoicTBa KOMIIEKCHBIX
Yuced.

2. ®opmyibl cTepeorpadudecKoi MpoeKIuu. Pacmmpennast KOMIUIEKCHAs TIIIOCKOCTb.
Cxonsmuecs nociegoBatenbHocTd B C u . Jlemma 0 mokoopanHaTHOM cxoaumocTu. Kpurepuit
Komm, Teopema bonbiiano-Beiiepmpacca.

3. Esxnmposa u cepuueckas metpuku. Tonosornn BC U (OTKPBHITHIE U 3aMKHYThIE
MHOX€ECTBA, MIpe/IeIbHbIE U TPAaHUYHbIE TOUKH, TPAHULIA, 3aMbIKaHHE, JOMOJIHEHUE K MHOXKECTBY,
CBSI3HOCTb MHOX€ECTBA, KPUBBIE, 00JIACTH, KOMIIAKThI, KOHTUHYYMBI).

4. @OyHKIMYU KOMIUIEKCHOTO IEPEMEHHOI0, UX HENIPEPBIBHOCTh U OIPaHUYEHHOCTb
TeopeMbl 0 HenpepbIBHBIX (PYHKIUAX KOMIUIEKCHOIO IEPEMEHHOT0 Ha KOMIIAKTe, B 00JaCTH.

5. MoHoreHHsble U rosoMop¢Hble GyHKIMHU (onpeaeneHus, npumepsl). Yciaosus Komu-
Pumana B neiicTBUTENbHON M KOMIUIEKCHOM hopmax. Kpurepun MOHOTeHHOCTH U TosioMopdHOCTH
(YHKINY KOMITJIEKCHOTO NEPEMEHHOr0 B TOUKe. CBsI3b TOIOMOP(HBIX M TApMOHUYECKUX (PYHKITUI.

6. llenple nuHelHbIe TpeoOpa3oBanus. JleKOMITO3UIINS LIEI0H JIMHEHHOW PyHKIINH, e€
CBOMCTBA.

7. T'eoMeTpUYecKHii CMBICI MOJIYJISl K apTyMEHTa MPOU3BOAHOIN roJIoMOphHON
¢ynkuuu. OnpeneneHus KoHGOPMHOTO oToOpaxeHus 1-ro u 2-ro poga. SAkoonan KOHPOPMHOTO
otoOpaxenus. [Ipumepsl.

8. JlpoOHO-muHEHHBIC TPe0Opa30BaHus, X CBOMCTBA.

9. CymecTBoBaHUE U €IMHCTBEHHOCTh MEOMYCOBA peoOpa3oBaHusl, HOPMUPOBAHHOIO
COOTBETCTBUEM TPEX IMap TOYEK.

10. Crenennast QyHKIHS ¢ HATYpAJIbHBIM MTOKA3aTEJIECM.

11. OmnpeneneHue 3KCIOHEHTHI, €€ aHATUTHYECKHUE cBOMCTBA. [1006anpHOE 0OpalieHue,
norapudm.

12. KpuBonuHeiiHbIe HHTETPAIBI OT PYHKIIUH KOMIUIEKCHOTO MTEPEMEHHOT0, HX
CBOWCTBA, BbIUMCIeHUE. [IpuMepsl BBIYUCICHUS HHTETPAIOB OT (YHKIIMU KOMIUIEKCHOTO
IIEPEMEHHOTO.

13. HnrerpansHas Teopema Kommu-I'ypca u e€ 06001menre Ha MHOTOCBSI3HBIE 00J1acTH (¢
JI0Ka3aTeNbCTBAMH).

14. UnrterpanvHas ¢popmyna Komm. JlokazaTenbcTBo, 000011I€HNE Ha ciiydait
MHOTOCBSI3HBIX 00J1acTel, CIeICTBUS.

15. Heonpenen€uuslit uHTErpai ot (.K.1. B INIOCKOH obnactu u popmyna Herorona-
Jlertonuna. Teopema Mopepa.

16. CymecTBoBaHNE MPOU3BOJAHBIX BCEX MOPSIKOB Y TOJIOMOPGHBIX (QYHKIUI.
®opmynsl Komm i1 MpOU3BOIHBIX.

17. TlorodeuyHasi, paBHOMEpHAs, JIOKaIbHO-PaBHOMEPHAs CXOAUMOCTH (PYHKIIMOHAIBHOMN
MOCJIE0BATENbHOCTH M (PYHKIIMOHAIBHOTO psina. [Ipumepsl. [lowienHoe nuterpupoBanue u
nouwieHHoe AuddepeHnupoBanue GyHKIIMOHAIBHBIX psAaoB. Teopemsl Beliepiirpacca o psaax
TOJIOMOP(HBIX PYHKIIHH.

18. Teopema AbGens o creneHHbIX psiax. CyliecTBOBaHHUE Painyca CXOJUMOCTU U
MeToIbl ero BeruncieHus. @opmyna Komm-Anamapa. JIokansHO-paBHOMEpPHAs CXOAUMOCTD,
MOYIEHHOE MHTETPUPOBAHHUE U MOUICHHOE TU(PPEpEeHINPOBAHNE CTETIEHHBIX PS/I0B.

19. Teopema o mpeacTaBieHHH roJoMophHON GYHKIUU CTENEHHBIM PsI0M, OLIEHKA
panuyca cxoauMocTH. ['onoMoppHOCTh CyMMBI cTeNeHHOTO psia. CTeneHHON psJl KaK psf
Teiinopa s cBoeit cymmbl. HepaBenctBa Komn 1151 K03 (GUIIMEHTOB CTENIEHHOTO psizia.

20. Teopema JImyBuiis. [lokazaTenbcTBO ¢ €€ MOMOIIBIO TeopeMsl ["aycca o
CYIIECTBOBAaHMU KOMILIEKCHOTO KOPHS Y JIF0OOT0 MHOTOYJIEHA, OTJIMYHOT'O OT KOHCTaHTBHI.

21. Psanet Jlopana, cTpykTypa obiactu cxoauMocTtu. /lokasarenscTBo Teopemsl JlopaHa.
HepagenctBa Ko miist ko3 dunmenton psana Jlopana.

22. BuyTpeHH:S TeopeMa eMHCTBEHHOCTH (J0Ka3aTenbcTBO). Hymnmu ronomopdubIx
¢bynkuuit. @akropuszaiys roaoMophHol GYyHKIUU B OKPECTHOCTH €€ HYIIS.

23. HM3onupoBaHHBIE 0COOBIE TOYKU TOJIOMOP(PHOM QyHKINH, NX KIacCUPUKAIHSL.
Haxoxnenne nopsaka nosntoca. [lpumepsi.

24. Ormpenenenue Bbraeta v (opMyIbl s BIYMcIeHus BbiueToB. Teopema Ko o



BblueTax. Beruncnenue Beiyera Ha 6eckoHeyHOCTH. TeopeMa o cymMmMe BCeX BBHIUETOB.

25. BbIYETHBIA METO]T BBIYMCICHHS UHTETPpaioB. IHTerpanbl OT TPUTOHOMETPUYECKHUX
dbyakumid. Berauciaenne HeCoOOCTBEHHBIX MHTETPATIOB OT PallMOHANBHBIX QyHKIINN. Jlemma
Kopnana u e€ npyuMeHEHUs.



IIpumep TUIIOBOIO 3a1aHUS AJIsl IPOBECHUS] IPOMEKYTOYHOMH aTTEeCTAILlUM.

(Cos64° +iSin64° Cos46° + iSin4e’)
Cos20° —iSin20°

2. 2°+1=0

3. Halith MHOXXECTBO TOYEK, B KOTOPBIX (QYHKIUS U(X,y)=e€*-chy sBIseTcs
rapMOHUYECKOH. BBIICHUTB, cyliecTByeT U aHanutudeckas ¢yHkmus f(z)
(z = x + 1y) B HekoTopoii obnactu D, miis kotopoii Re f = u. Ecim rakas dynknus f(z)
CYIIECTBYET, HAUTH €€.

4. BBIYUCIUTH UHTETPAT:

=

f (22 — z)dz, rne | — oTpes3ok npaMoll 0T ToYKM 2z; = 0 10 TOYKH
l .
22 = 1.

5. BwruuciauThk MHTETpa 1Mo 3aMKHYTOW KPUBOU

j{ zdz .
P -1y
a) I: |2} = 3; 6) I: |2| = 2.

6. Haiitu Bce 0coOble TOUKHM (PYHKITUU U BBIUYETHI BO BCEX OCOOBIX TOUKAX ezt

7?2 -1
7. Haiitn n3o0pakenue —gt—t+8in2t

2p-3
p’+p* -12p

8. Haiitu opurunan F(p)=

9. Haiitu nzo6paxeHue

TunoBble 3aaHus UL IPOBEPKU TEKVIIEN paOOThI

1. latb onpezaesieHre MOAYJIs, apryMeHTa KOMIUIEKCHOTO YHCIa.

2. JlaTb onpezenenne anreOpanyeckoro KOpHs U3 KOMIUIEKCHOTO Yncia

3. JaTp omnpejeneHne OTKPHITOIO U 3aMKHYTOTO MHOKECTB, IIPEIETbHBIX U TPAHUYHBIX
TOYEK, TpaHMIIbl, 3aMbIKAHUS, CBSI3HOCTM MHOXECTBa, O00JacTH, KOMIIAKTa,
KOHTHHYYyMa.

4. JlaTh onpenieieHue HEMPEPHIBHOCTH (.K.II. B €BKJIMOBOUN U cpepuyecKkoil MeTprKax.



5. Jlath onpeneneHre MOHOTE€HHOM U TOJOMOP(PHON (HYyHKITUH.

6. ChopmynupoBats ycnoBusi Komm-Pumana B MeWCTBUTENBHOW MW KOMIUICKCHOM
dbopmax.

7. ChopMynupoBaTh TE€OMETPUYECKUA CMBICT MOIYJS U apryMeHTa MPOU3BOHOM
roJoMOp(QHON HYHKITUH.

8. ChopMynupoBaTh IpyIIoBOe CBOMCTBO MEONYCOBBIX MPEOOPA30BAHMIA.

9. ChopmynupoBaTh KpYroBoe CBOMCTBO MEOMYCOBBIX MPeoOpa30BaHUIA

10. ChopmynupoBaTh TeOpeMy O CYIIECTBOBAHMM U E€IUHCTBEHHOCTH MEOMycoBa
npeoOpa3zoBaHusi, HOPMUPOBAHHOTO COOTBETCTBUEM TPEX Map TOUECK.

11. ChopmynupoBath onpeaeneHue SKCIOHEHTHI, €€ aHaTUTHUECKHUE CBOICTBA.

12. Jlats onpenenenue gorapudma.

13. ChopmynupoBath Teopemy PumaHa o KOH(POPMHBIX OTOOPaKEHHSIX, OCHOBHBIC
MPUHIUITBI KOHPOPMHBIX OTOOpaKEHUM.

14. ChopmynupoBath HHTETpaIbHYI0 Teopemy Komm-I'ypca.

15. ChopmynupoBarh HHTErpabHYIO GpopMyiy Komm.

16. ChopmynupoBath TeopeMy Mopepa.

17. Tlpusectu Gopmyibl Kot a1t mpou3BOAHBIX TOJIOMOPPHOM PYHKITHH.

18. Chopmynuposats Teopemsbl Beiiepiirpacca o psanax romroMophHBIX (YHKITHIA.

19. ChopmynupoBats Teopemy AOenisi 0 CTEIICHHBIX PsiJIax.

20. ChopmynupoBaTh TeOpEeMy O TPEACTaBICHUN ToJOMOp(OHON (DYHKIMHM CTETICHHBIM
PSAAOM.

21. TlpuBecTH pa3noxKeHUs: OCHOBHBIX DJIEMEHTAPHBIX (DyHKIM B psanbl Teitnopa.

22. ChopmynupoBath Teopemy JImyBHUIIs.

23. ChopmynupoBaTh Teopemy Jlopana.

24. TlpuBectu HepaBeHcTBa Ko 115 koaduiinenTon psiaa Jlopana.

25. ChopmynupoBaTh BHYTPEHHIOIO TEOPEMY €AMHCTBEHHOCTH.

26. Jlatb ompenernieHHe W30JUPOBAHHOM 0CO00W TOYKK ToJIoMopdHON (yHKINH,
IPUBECTH MX KJIaCCU(PUKALIUIO.

27. JlaTb onpeneneHre BbIYeTa U MPUBECTU (DOPMYJIBI JIJIS1 BEIYUCIICHUS BHIYETOB.

28. ChopmynupoBaTh Teopemy Ko o Beruerax.

29. ChopmynupoBaTh TEOPEMY O CyMME BCEX BBIUETOB.

30. ChopmynupoBaTh NPUHIIUI apTyMEHTA.

31. Haiitu z=(-1-i)*?



2. 1
C(4+3i)
33. 300pa3uTh Ha KOMIUIEKCHO# IIIOCKOCTH: |z —3i|=3 Im(z) >3
(Cos64° +isin64° |Cos46° +iSin46° )
Cos20” —iSin20°
35. 2° +1=0
36. HaiiTu MHOXECTBO TOYEK, B KOTOPHIX GYHKIHA v(X,y)=y’—x*—2 sBigeTcs

34.

rapMOHUYECKOH. BBIsICHUTD, cymiecTByeT Jin aHanmuTHdeckas pynkuus f(z) (z = x + 1y)
B HEKOTOpO# obmactu D, st kotopoi Im f = v. Eciu Takast dyskuus f(z) cymecTByer,
HaWTH ee.
37. BbUMCINTH MHTErpa
fz|z|dz, roe [ — nyra okpyxHocTH |2| = 1 ot Toukn: 2; = 1 OO

{
TOYKH 29 = €™,

38. Beruncnuth HHTErpall 10 3aMKHYTON KPHUBOM
sin 2
—_—dz.
a) l: |z| = 1; 6)l:|z—mi|=1;
B) I: |z + wi| = 1.
o Sint
39. Haiitu uzobpaxxenue —
40. HaiiTu CBEpTKY OPUTHHAJIOB U M300paxkeHune cepTku: t, Sint

41. Haiitu paznoxxenue GyHkuuu B pan Jlopana B Touke Zg MO CTENEHSIM Z — Zp. YKa3aTh

TJIaBHYIO M TMIPABUJIBHYIO YaCTH Psijia U €ro 00J1acTh CXOJIMMOCTH.

1
5 C08 2,

a) zg =0



