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1 Henn u 32124y U3y4eHUsl AUCHUILIMHBI.
1.1 llean ocBOeHUS AUCHHUILIAHDI.

Ilenbto mpenogaBaHWsl M M3y4eHUs JUCHUIUIMHBI «KOMIUIEKCHBIM aHamu3» sBIsAETCS
(dbopMupoBaHUe MpenCcTaBIeHU 00 0000IIEHUAX MOHATHI MaTeMaTHYEeCKOrO aHAJIM3a Ha Cilydai
(GyHKIMH KOMIUIEKCHBIX MEPEMEHHBIX, ()YHKIIMOHAIBHBIX PSJI0B, MHTETPAIOB C MapaMeTpaMu U
TEOPUM TOJIA, a TAKXKE UX POJU B CUCTEME MAaTEMaTUYECKMX HAYK M B IPWIOKEHUSAX APYIHX
€CTECTBEHHOHAYYHBIX JIUCLUIUIMH.

1.2 3agaun AUCHUILIMHBI

— (opMupoBaHuEe y CTYACHTa TPEACTABICHUH 00 OCHOBHBIX MOHATHSIX M METOAAX
Teopun QpyHKIMI KOMIIEKCHOTO TEPEMEHHOT0;

— BBIpA0OTKA HABBIKOB UCIOJIb30BaHUs MeTO10B KomiuiekcHoro ananu3a u Teopuu mos
JUTSL peIlIeHUs TEOPETUUECKUX U MPUKIIAHBIX 3a/1a4,

1.3 MecTo AuCHHMILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl.

Huctunnuna «KoMIJIEeKCHBIM aHaan3» OTHOCUTCS K BapuaTUBHOM uactu bioka 1
«/IMCUMIUIMHBI U MOLYIIHY.

Jns w3ydeHusT JUCHMIUIMHBI CTYAEHT JOJDKEH BJIAAETh 3HAHUSMH, YMEHUSIMH U
HaBBIKAMM M0 JUCHUIIMHE «MaTeMaTuuecKuil aHaIu3».

3HaHUsA, TMOJydyaeMble TMPU U3YYCHUH JUCHUIUIMHBI «KOMIUJIEKCHBIA — aHAIHU3»,
dbopMupyroT npodeccruoHanbHble KOMIIETEHIIUHN CTyeHTa B obnactu [IpukiaaHoii MaTemMaTuky,
WCIIOJIB3YIOTCSI B €CTECTBEHHOHAYYHBIX U MaTeMAaTHUECKUX IUcHUIInHAX bioka 1.

1.4 IlepeyeHbp IUIAaHMPYeMBIX Ppe3yJbTATOB O00y4YeHHMsl MO0 JHCHUILINHE
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/IbTATAMH OCBOCHHS 00pa30BaTeJbHOH IPOrPaMMBbI.

9

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00y4JaroInXCsl CIEAYIONUX KOMITETEHIUH:

KO}] 1 HAUMCHOBAHUE NHAMUKATOPA JOCTHKCHUA Pe3yHLTaTBI O6y‘IEHI/I$[ 0o AUCLUIIINHC
KOMIICTCHIIMH

OIIK-1 Cnoco6eH mpuMeHATHh GyHIAMEHTAJIbHbIE 3HAHUS, MOJY4YeHHbIEe B 00JIACTH MAaTeMAaTHYECKUX U
(1J1M) ecTeCTBEHHBIX HAYK, U MCI0JIb30BATH MX B IPO(eCCHOHAJILHOM /1esITeIbHOCTH

HOIIK-1.1 (06.016 A/30.6 3H.3) CnocobeH | 3HaeT TEOpPETUYECKHE MOJOXKCHHS, JIekKAIUe B OCHOBE
MPUMEHSTH (yHIaMeHTalIbHbIE 3HAHMS, | OCTPOCHHS TEOPHH M METOJIOB KOMIUICKCHOTO aHAJIN3a
HOJIy4eHHBIE B 00J1aCTH MaTEMaTUYECKUX U (WIH) | YMeeT JOKa3bIBaTh YTBEPKICHHs, BHIOUpATh METOIBI JUIS
€CTCCTBCHHBIX HAYK, W HUCIIOJb30BaTh HUX IIpHU peuicHus 3aaa4d KOMIUJICKCHOTO aHajlin3a H HpI/IJ'IO)KeHI/Iﬁ
aHaM3e MpeIMEeTHOI obIacTn TeopuH (YHKIMHA KOMIUIEKCHOTO IIEPEMEHHOTO M TEOPHH
OJISt

Bna;leeT OCHOBHBIMU METOJaMMU PEIICHHA THUIIOBBIX 3aja4d
KOMIUIEKCHOTO aHaJIM3a, CIOCOOCH MPUMEHSTH 3TH METOIbI
JUIA pEeIICHUA KOHKPETHRIX MPUKIIAJIHBIX 3aJ1a4

ITK-1 CnocofeH pemiaTh aKTyaJIbHbIe M 3HAYMMBbIe 321241 NPUKIATHON MaTeMaTHKH U HHPOPMATHKH

WIIK-1.8 (40.001 A/02.5 Hp.2) HdesrenbHOCTb, | 3HAET OCHOBHBIC TIOHATHUS, IIOJIOKEHUS U METOJBI
HarpaBjieHHas Ha pellleHHe 33/1a4 aKTyalbHble M | KOMIUIEKCHOTO aHajn3a

3HAYMMBIC 3a7a4¥ NPUKIAJHOM MAaTEMaTHKM M | YMeeT HCHOJIb30BaTh MOJYYEHHbIC 3HAHMS Ui PELICHHs
UHOOPMATUKM  AHAIUTUYECKOTO  XapaKTepa, | MaTreMaTWYeCKHX M NPHMKJIAJHBIX 33034

NpeAnoNaralolux — BbIOOp M MHOroobpasue | BrmameeT HaBBIKAMH MPAaKTUUYECKOTO MPUMEHEHUsS 3HAHUU
AKTyaJbHBIX CIIOCOOOB pPEUICHHUS 33124
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Kon n HanmenoBanue WHAWKATOpa JOCTHIXCHUA
KOMIICTCHIINHN

PesynbraTel 00y4eHus IO TUCIUIIINHE

teopuu noJist 1 TOKIIL.

2. CTpyKTYypa U copep:KaHue TUCHUTIIUHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT

O6mass Tpymo€MKOCTh AWCHMIUIUHBI cocTaBisier 6 3ad.en. (216 wacoB), mx
pacrpeziesieHue 1Mo BujaM paboT MpeCTaBICHO B TAOIHIIE
Bun yaeOHO# paboThI Bcero CemecTtphbl
4acoB (dachr)
4 cemectp

KonTakTHas padora (Bcero), B TOM 4ucJie:
AyauTOpPHBIE 3aHATHS (BCET0) 112 112
B tom unciie:
3aHsATHS JEKIMOHHOTO TUTIA 48 48
JlaGopaTopHble 3aHATHS 64 64
HNnasi koHTaKkTHas1 padoTa
B Tom uncie:
Kontponmpyemas camocrositensHas padora (KCP) 4 4
[Tpomexxyrounas arrecranus (MKP) 0,5 0,5
CamocTosiTesibHasi padoTa, B TOM YHCJIe:
[TpopaboTka yueOHOTr0 MaTepHraa 14,8 14,8
BeInosHeHe HHANBUAYAIBHBIX 33 JaHHN 30 30
[ToaroToBka K TEKyIIeMy KOHTPOJIIO 10 10
KonTpoJs
[TonroroBka K SK3aMeHY 447 447
O01as Tpy10eMKOCTh yac. 216 216

B TOM 4HCJie KOHTAKTHAs 1165 1165

pabora

3a4. eJ 6 6

2.2 Conep:xanue TUCHHIIMHBI

Pacnpenenenue BuoB y4eOHOU pabOThI M UX TPYAOEMKOCTH IO pa3zesaM JAUCLHUILIUHBI,

u3yuyaemble B 4 cemectpe (ounas ¢popma)

KonnuecTBo yacos
Ne HaumenoBanue pa3zaenon Aymaropras | BHeaynTopKas
- Bcero pabora pabora
JI JIP CPC
1 2 3 4 6 7
1. |DnemMeHThI TeOpUH MO 21,7 4 4 77
2. |OyHKIMU KOMITJIEKCHOH MepeMeHHOI 64,6 18 24 12,7
3 OcHOBHBIE TEOPEMBI TEOPUH AHATTUTHUECKUX 50 14 18 10,1
" | pyHKImit
4 Brruncnenue nHTErpasoB METOIaMu TEOPUH 34,1 9 12 4,1
" |aHanuTHYECKUX (PYHKIUI




5. |HTerpansl, 3aBUCAIIUE OT TapaMeTpa 23,1 3 4 18,1
6. |O630p mpoiieHHOro MaTepuana 12 2 21
Bcero no pasgenam AuCUUIUIMHBI: 211,5 48 64 54,8
Kontpommpyemas padota crynenrta (KCP) 4
[Tpomexxyrounas arrectanus (MKP) 0,5 0,2
Hmoeo no oucyuniune: 216 48 64 55

[Tpumeuanue: JI — nexuun, JIP — nmaGopatopusie 3anstus, CPC — camoctositenbHas pabora
crynenta, KCP — xonTponupyemas pabora cryaenta; UKP — nnast konTakTHas padora.

2.3 Conep:xaHue pa3iesioB U CHUIITHHBI

2.3.1 3aHsATHA JeKINOHHOI0 THIIA

HanmMmenoBanue dopma TeKyIero
No Conepxanue pazzena
paszznena KOHTPOJISI
1 2 3 4
1.| DOnementsl |CKaJsipHBIE WU BEKTOPHBIC TOJIS, X XapPaKTCPUCTUKH. K

teopuu nonist ([lotok BekropHoro mnoss. IloTok BexkTopHOrOo MO
yepe3 3aMKHYTyr0 moBepxHocTh. Popmyna [aycca-
Octporpazackoro. JluBepreHusi BEKTOPHOIO IOJIS.

Pacuernas dbopmymna. dopmyina lNaycca-
OcTtporpajackoro B TepMuHax Teopuu noisi. OCHOBHbIE
cBOlicTBa  AuBepreHUuH.  PU3MYECKUM  CMBICHT

KPHUBOJIMHEHHOI O UHTErpaia BTOPOTO poxa.
Hupkynsuus BekTopHOro mosis. [lousarue, duznueckuit
cmbici. Pacuetnas ¢popmyna. PoTop BEKTOpHOTO TOJIA.
[Tonarue. PacuetHas ¢opmyna. Ilpumep mnons c
MOCTOSIHHOM ~ 3aBUXpeHHOCThI0. @Popmyna Crokca.
Teopema B passepnyrom Buge. DopmyinnpoBka B
TEPMUHAX TEOPUH ITOJISL.

2.| @OyHKUUHU [TonsiTne KoMmIekcHoro uucna. Omnepauuu  Hajg K,O
KOMIUIEKCHOW | KOMIUJIEKCHBIMM uuciaamu. Omnepanuu BO3BEICHUS B
NIEPEMEHHON | CTENEHb M U3BJICYCHHE KOpPHA N-H CTENEHU U3
KOMILUIEKCHOro yucia. [Ipexen mocienoBaTenbHOCTH
KOMILIEKCHBIX uucen. HeorpaHnyeHHO BO3pacTarolue
IIOCJIEIOBATEIbHOCTH. BECKOHEYHO ylajieHHas TOouyKa
MuoxectBa B C. @yHKIIMHM KOMIUIEKCHON MEPEMEHOM.
OcHoBuble noHsTHs. [Ipenen QyHKIUU KOMIUIEKCHON
nepeMeHHoil. HenpepbIBHOCTh (DyHKIIMH KOMIUIEKCHOM
MIEPEMEHHO. HuddepenunpyeMocTsb byHKIUN
KOMIUIEKCHOH nepeMeHHoi. Ycnosue Komm-Pumana.
['eomeTpryeckuii CMbICI TNPOU3BOAHON  (QYyHKUIUU

. . 1 .
KOMIUTEKCHOU nepeMeHHoN DPyHkuua w - —. JInHelHas
zZ

dyskuus w = az + b. Oyukuuun W = Z™ u VZ
HpoOHo-nuHeiHas byHKIHS. Teopema 00
onpesielieHnd  ApoOHO-TMHEHHONW (yHKIMH  Tpems
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napamu Touek. KpyroBoe cBONCTBO ApOOHO-TUHEHHOM
¢byakuu. TeopemMa O CHMMETPUYHBIX TOYKaxX JUIS
npoOHo-uHeHoW — pyHkiuu  [lokasatenpHas U
norapudmuueckas pyHkuun. Oynkuus JKyKoBCKOro
Tpancuenaentasie Gyakmuu B C.

OcCHOBHBIE
TEOPEMBI
TEOPUH
aHAJUTUYECKUX

byHKIMHA

[Tousitue unrerpana B C. CymecrtBoBanue. OCHOBHbIE
CBOMCTBA.

Brruncnenne uHTerpaiza oT (GYHKIUU KOMILIEKCHOMN
MEPEMEHHOM

Teopema Komu Teopema Ko st MHOTOCBSI3HOM
obnactu

Heonpenenennsrit HUHTETpal oT byHKIIH
KOMIIJIEKCHOU IIEPEMEHHOM. AHaJIUTUYHOCTH
HEOTpeeNICHHOTO MHTErpasa. [TepBoobOpaznas.
Wurterpanshas ¢opmyna Kommu. Teopema o cpemHem.
[Tpon3BOHBIE BHICIIUX MOPSAKOB JIJISl aHATUTHYECKUX
¢yukuuil. Teopema JlnyBumisa. Teopema Mopepa
[Tonstne ¢QynkunoHanmpHOrO psAna. CXOIUMOCTb.
PaBnomepnas cxomumoctb. Ilpusnaku Komm u
Beliepmitpacca paBHOMEpHO cXxoauMocTu. Teopema o
HENPEPHIBHOCTH PABHOMEPHO CXOJALIETrocs psajaa H3
HenpepbiBHBIX  QyHKIUI. Teopema o0 MOWIEHHOM
MHTETPUPOBAHUU PAaBHOMEPHO cxojsuierocs psaa B C.
Teopema o0  mouwieHHOM  auddepeHTUpOBaHUU
paBHOMEpHO cxojsierocs psaa B C. CTeneHHbie psiabl
. Teopema Abensi.

CnenctBus us reopembl Adens. Psag Telinopa. Teopema
Teitnopa

Hymu AHAJIMTUYECKON GyHKINH. Teopema
€MHCTBEHHOCTH

Psan Jlopana. OGnacte cxomumoctu psima Jlopana.
Teopema 00 OJIHO3HAYHOM IIPEICTaBICHUN
AHAJIUTUYECKON byHKIUN psaomM JlopaHna.
N3onupoBaHHbIE  OCOObIE  TOYKM  AHAIUTHYECKOM
¢ynkuuu. Kiaccudukanus M30JMpOBaHHBIX OCOOBIX
TOYEK.

[ToBeneHne aHAIUTUYECKOM (YHKUIUH B OKPECTHOCTH
M30JIMPOBaHHON 0co00i Touku. OmnpeneneHue BblUETa
aHAJTUTUUYECKOW (DYHKIIMM B H30JMPOBAHHOM 0C000ii
Touke..PacueTHsie GpopmMynbl ajst moaocoB. OCHOBHas
TeOpeMa TEOPUM BBIYETOB. BpIUeT aHaIUTHYECKOU
(GyHKIIMM B OECKOHEUHO ynajaeHHOW Touke. Teopema o
CyMMe Bcex BelueToB. CiiecTBHE U3 HEe

T,0

Brraucnenne
MHTETPAIIOB
METOdaMHU
TEOpUHU
AHAIIUTHYCCKUX

byHKIUH

2 :
BhIuKCIIEHHE HHTETPAJIOB BHA |, o " R(cos ¢, sin @) dg.

oo
Brrancnenne nnterpanos suaa J__ f(x)dx.
Jlemma JKoprana. Beraucienvne HHTErpaioB BUaa

fjooo el f(x)dx.

T,0




5.| Harterpansi, | UHTErpanel, 3aBucamue ot mnapamerpa. I[lonstue T,0
3aBUCSINKE OT | PABHOMEPHOW CXOJUMOCTU W TpeneibHou (QyHKIHU.
napametpa | Kpurepuit Komu. Teopema o mpenaeiabHOM Iepexoie
0] 3HAKOM COOCTBEHHOT'O HMHTErpasia, 3aBUCSILEro OT
napaMmerpa. Teopema 0 HEMPEepPHIBHOCTH COOCTBEHHOTO
MHTETpajla, 3aBUCSIIErO0 OT IapameTrpa. lTeopema o
nuddepeHnpoBannn, TeopemMa 00 HHTETPUPOBAHUHU
COOCTBEHHOI'0 MHTErpaa, 3aBUCALIET0 OT MapameTpa.
HecoOcTBeHHBIN MHTETpa, 3aBUCSIIAA OT MapameTpa.
PaBHOMEpHAst CXOOUMOCTh M JOCTATOYHBIE YCIOBUS
paBHOMepHOU cxomumoct (Beliepmrpacca, Abens,
Hupuxie).
Teopema o0 mpeaenbHOM IMEpexoAe TMOJ 3HAKOM
WHTErpajla U TEopeMa O HENpPEepPhIBHOCTH HHTErpaa,
3aBHCSILIEro OT mapameTpa. Teopema 00 H3MEHEHUU
Nopsiika  MHTETPUPOBAHUS  JJIi  HECOOCTBEHHOTO
MHTETpalia, 3aBUCAIIETO OT apaMeTpa.

B-¢ynkums, e€ cpoiictBa. I'-pyHkius, e€ cpoiicTsa.
Cas3b Mexay ['-pynkuueit nu B-gpynkuunei

[TonsTe wuHTErpalbpHBIX IpeoOpa3zoBaHuii Jlaruiaca,
®yppe u  Menuna. Ilpsmele u  oOpaTHbIe
npeoOpa3oBaHusi. OCHOBHbIE CBOWCTBA MHTETPaJbHBIX
npeoOpa3oBaHU W HUX TNPUIIOKEHUS. MeTosl
BBIUMCJICHHSI HA OCHOBE TEOPUU BBIUETOB.

[Ipumeuanue: 3ammra snadopatopHoil pabotsl (JIP), BeIONHEHHE KYypCOBOTO IPOEKTa
(KIT), xypcoBoii pabotsl (KP), pacuerno-rpaduueckoro 3ananus (PI'3), nanucanue pedepara
(P), acce (3), kommokBuym (K), TectupoBanue (T), ompoc MO 3HAHUIO TEOPETHUECKOIO
marepuana (O) u T.1.

2.3.2 3aHATHS CeMHHAPCKOIo THNA (MPaKTHYeCKHe / CeMMHAPCKHe 3aHATHS/
JlabopaTopHbie padoThl)

®opMa TeKyIero

Ne HaumenoBanue nabopaTtopHbIx padboT
KOHTPOJISI
1 3 4
1. CkanspHO€ 1 BEKTOpHOE 1oJe, JuddepeHnnaabHbe BhINIOJIHEHHE IPAKTUYECKUX
OIEPATOPhI: IPAJUEHT, IMBEPIEHIIUA U POTOP BEKTOPHOTO  [MHAMBHMAYaIbHBIX 3a1aHui,
TOJIs KOHTpOJIbHAs paboTa

2.| Hupkynauus, potop BekTopHOro nojist. @opmyna Ctokca | BhIoHEHHE MTPAKTHYECKUX
WHIUBUAYAIbHBIX 3a/1aHUH,
KOHTpOJIbHAst paboTa




IToToKk BEKTOPHOTO TOJISt

BrInosiHeHHE TPAaKTUYECKUX
WHJIMBUIYQJIbHBIX 33JIaHUH,
KOHTpPOJIbHAsI paboTa

JuBeprennusa BekTopHOro nojs. @opmyna ["aycca-
Octporpaackoro

BrinonHnexnue MMPAKTUYCCKUX
VHIMBHIYaJIbHBIX 33aHUH,
KOHTpOJbHas padboTa

KommiekcHble quciia, orepaiv Haa HUMHA

BrInosiHeHHE TPAKTUYECKUX
WHJIMBUIYQJIbHBIX 33JIaHUH,
KOHTpPOJIbHAs paboTa

OnepauHH BO3BCJCHUSA B CTCIICHD U U3BJICYHCHHUA KOPHA n-i
CTCIICHU U3 KOMIIJICKCHOI'O YHCJjia

BrInoHeHHE MPaKTHYECKUX
VHIMBHIYaJIbHBIX 33aHUH,
KOHTpOJIbHas padboTa

CxoauMocTs nociaenoBarenbHocTeil B C

BrITIoJIHEHHE TPAKTUYECKUX
WHIUBUTYaJIbHBIX 3aJJaHUH,
KOHTpPOJIbHAs paboTa

Cxonumocts psaoB B C

BrINoIHEHHE NPAaKTHYECKUX
VHIMBHIYaJIbHBIX 33aHUH,
KOHTpOJIbHasA paboTa

CDYHKI_II/IH KOMIIJIEKCHOM nepeMeHHoﬁ, HCIIPCPBIBHOCTDH

BrITIoJIHEHHE TPAKTUYECKUX
WHIUBUTYAJIbHBIX 3aJJaHUH,
KOHTpPOJIbHAs paboTa

10

HuddeperunpyemMocTs PYHKIUI KOMIUIEKCHOM
IIEpEMEHHOMN

BrINoIHEHHE TPAaKTHYECKUX
UH/IMBUAYAJIbHBIX 3a/1aHUM,
KOHTpOJbHas paboTa

11

Jlunetinas QyHKIMsA w = az + b

BrITioJIHEHHE TPAKTUYECKUX
WHJIMBUIYQJIbHBIX 3aJIaHUH,
KOHTpOJIbHAs paboTa

12

1
DOyHKIUA W = -

BeInonaHeHHE MPaKTUYECKUX
WHAWBHUIYaIIbHBIX 3a/IaHUH,
KOHTpOJIbHAs paboTa

13

Oyukiuu W = Z" u VZ

Brimonnenue MPAKTUYCCKUX
UH/IMBUAYAJIbHBIX 3a/1aHUM,
KOHTpOJbHas paboTa

14

JpoOHo-nuHeiHast QyHKIUS: OCHOBHBIE CBOWCTBA

BrITioJTHEHHE TPAKTHYECKUX
WHIMBUIYAIBHBIX 3aJIaHUH,
KOHTpOJIbHas paboTa

15

HpoOHo-nuHeiHast GyHKINS: OTHICKAHUE 110 TPEM TOYKaM,
OTOOpaKEHUS

BeInonHeHne mpakTHYECKUX
WHAMBUIYAIbHbIX 3aJJaHUH,
KOHTpOJbHas paboTa




16

HpoOHo-nuHeHast GyHKIMS: 0TOOpaKeHue Kpyra,
MOJTYTTIOCKOCTH.

BrInosiHeHHE TPAKTUYECKUX
WHJIMBUIYQJIbHBIX 33JIaHUH,
KOHTpPOJIbHAsI paboTa

17|  dpoOHuo-nuueitHas QyHKIHS: OTOOpAKEHUS JTyHOUEK. BeInosHeHHEe NPaKTHYECKUX
UHIMBUAYaJIbHBIX 3a/1aHUM,
KOHTpOJIbHas paboTa
18 [TokazarenbHas u norapudmuueckas GpyHkuuu. Mx BrInosiHeHHE TPAKTUYECKUX
0TOOpa)keHUs1, CBOMCTBA WHJIMBUIYQJIbHBIX 33JIaHUH,
KOHTpOJIbHAsA pabora
19 @Oynxus KykoBckoro BeInosHeHHEe NPaKTHYECKUX
UHIMBUYaJIbHBIX 3a/1aHUM,
KOHTpOJIbHas paboTa
20 TpancueneHTHbIC QYHKIIUHA BrInosiHeHHE TPAKTUYECKUX
WHIMBUAYAIbHBIX 33/1aHUH,
KOHTpOJIbHAsA paboTa
21 WuTterpan oT QyHKIMH KOMIUIEKCHOW TIEpEMEHHOM BbInoJIHEHHE PAKTUYECKUX
WH/IMBUYaJIbHBIX 3a/1aHUM,
KOHTpOJIbHasA paboTa
22 Wnrerpanbuas popmyna Ko BrIToJIHEHHE TPAKTUYECKUX
WHIMBUAYAJIbHBIX 33/1aHUH,
KOHTpOJIbHasA paboTa
23| CxXoamMoCTh CTETICHHBIX psAAOB. Pamnyc cxonumoctu BeInosnHeHHEe NPaKTHYECKUX
WHIMBUAYAIbHBIX 33/1aHUH,
KOHTpOJIbHAs paboTa
24 Psin Teitnopa. Paznoxxenue QpyHKIuii. BhINOIHEHHE IPAKTHYECKUX
UH/IMBUAYAJIbHBIX 3a/1aHUM,
KOHTpOJbHas paboTa
25| Psan Teiinopa. Meton HeomnpeaeneHHbIX KOAQGHUIUEHTOB, | BBIMONMHEHNE MTPaKTHYECKIX
npuiioxkeHus panoB Teinopa VHIMBUIyaJIbHBIX 3aJIaHHH,
KOHTpOJIbHAsA paboTa
26 Hynu ananutnyeckoit pynkuuu. [lopsaok Hyms. BhINOIHEHHE IPAKTHYECKUX
N3onupoBaHHbIE 0COOBIE TOUKH, KPATHOCTh HOJIIOCA WH/IMBUIyaIbHBIX 3a[aHuiH,
KOHTpOJbHas paboTa
27|Paznoxenue B psi JlopaHa B OKpecTHOCTH TOUKH Z=0 ¥ Z=00 | BeIOITHEHNE MPAaKTHUECKUX

WHIMBUIYAIBHBIX 3aJIaHUH,
KOHTpOJbHas paboTa

28|  Pasznoxxenue B psija JIopaHa B OKPECTHOCTH TOYKH Z=a BeInonHeHne NpakTHYeCKUX
WHAMBUIYAIbHbIX 3aJJaHUH,
KOHTpOJIbHas paboTa

29 BbIueTs! B OJJHOKpaTHBIX MOITIOCAX BeImosTHeHHE TPaKTHIECKUX

VHIWBUIyaIbHBIX 3aJIaHHH,




KOHTpOJIbHAs paboTa

30

Brraers! ot KpaTHBIX ITOJIFOCOB

BrInoHEeHNE TPaKTHYECKUX
VHIMBHIYAJIbHBIX 3aaHUH,
KOHTpOJIbHas padboTa

31

BbryeT B 66CKOHEYHO yIajieHHON TOUKE

BrInosiHeHHE TPAKTUYECKUX
WHJIMBUIYQJIbHBIX 33JIaHUH,
KOHTpPOJIbHAsI paboTa

32

Beluncnenue MHTErpaioB 10 3aMKHYTOMY KOHTYPY IIpH
[IOMOILA TEOPUH BBIYETOB

BrInoHeHNE NPaKTHYECKUX
VHIMBHIyaJIbHBIX 3aaHUH,
KOHTpOJIbHas padboTa

33

2T .
BhIUKCIIEHHE HHTETPAIOB BUJA | 0 R(cos ¢,sin @) do

BrInosiHeHHE TPAKTUYECKUX
WHJIMBUIYQJIbHBIX 33JIaHUH,
KOHTpPOJIbHAsI paboTa

34

Berunciienne HHTErpaioB BUjia fjooo f(x)dx

BrInoHEeHHE NPAaKTHYECKUX
VHIMBHIYaJIbHBIX 33aHUH,
KOHTpOJIbHasA paboTa

35

JlemMma }KopﬂaHa. Brruucnenue HHTCI'PpaJioB BU1a

ffooo el f(x)dx

BrITIoJIHEHHE TPAKTUYECKUX
WHIUBUTYaJIbHBIX 3aJIaHUH,
KOHTpPOJIbHAs paboTa

Hcnonrs3zoBanue teopemsl Komm n Jlemms! JKopnana o
BbIUETaX ISl BBIYMCIIEHUSI OOpaTHBIX MPeoOpa3oBaHUi

36 CoOcTBeHHBIC HHTErPaJIbl, 3aBUCSINUE OT TapaMeTpa BeInosnHeHne NPaKTHYECKUX
UH/IMBUAYaJIbHBIX 3a/1aHUM,
KOHTpOJIbHasA paboTa
37 I'-¢pynkuus u B-pynkus BeInonHeHne npakTHYeCKUX
UH/IMBUAYAJIbHBIX 33/1aHUM,
KOHTpOJbHas paboTa
38| HecoOcTBeHHbIE HHTETPAJIBI, 3aBUCAIIME OT IapaMeTpa U | BIMoTHEeHNE TPaKTHYECKUX
paBHOMEpHAas CXOAUMOCTh UHTETPAJIOB. WHIWBHYaTbHBIX 3aJaHUH,
KOHTpOJIbHAsA paboTa
39 WnTerpanbHoe npeoOpazosanue Jlamiaca u ®ypeoe. BhINIOJIHEHHE PAKTUYECKUX

UH/IMBUAYAJIbHBIX 3a/1aHUM,
KOHTpOJbHas paboTa

[Ipumeuanmue:

(P), acce (3), xomnoksBuym (K), recruposanue (T) u 1.1.

HpI/I HN3YUCHUHA JUCHTUITIIMHBI MOTYT

IMPUMCEHATCA

3amura mabopaTtopHoit padoTel (JIP), BBIMOTHEHHE KYpCOBOTO MPOEKTA
(KIT), xypcoBoii pabotsl (KP), pacuerno-rpaduueckoro 3ananus (PI'3), nanucanue pedepara

AIIEKTPOHHOE

JTUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHoJIoruu B coorBeTcTBUU ¢ DT'OC BO.

2.4 TlepeueHb Y4eOHO-METOAMYECKOI0 o0ecmeyeHHs] I CAMOCTOAAITEJILHOW pPadoThl

oﬁyqammnxca Mo JAMCHMIIJINHE
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Bun camocrosarenbHoM [Tepedenp y4eOHO-METOINICCKOTO 00SCIICUCHUS TUCITATITHHEI

Ne pa60TI)I 10 BBIIIOJTHEHUIO CAMOCTOSTEIbLHOM pa6OTI)I

1 2 3
Hpopa60TKa u MeTOI[I/IquKI/IC YKa3aHus 4Jid NOATOTOBKH K JICKHMOHHBIM U CEMUHAPCKUM
IMOBTOPCHUE 3aHATHUAM, YTBECPKACHHBIC HAa 3aCCAaHUN Ka(l)eI[pI)I HpPIKJ'IaILHOfI

1 |nexunoHHOTO MaTepuaia,|MaTeMaTHKH (aKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHI 1 TIPUKIIATHOM
Mmarepuaia yueOHori 1 |[maremaruku ®I'BOY BO «Ky6I'V», mpotokon Ne7 ot 18.04.2018 r.
HAYYHOU JIUTEPaTyphI

Meroauyeckue yKa3aHHs 10 BBITOJHEHHUIO J1a00paTOPHBIX padorT,
[MoaroroBka YTBEpKJICHHBIE HA 3acelaHny Kadeaphl MPUKIaIHOW MaTeMaTHKN
nabopaTopHBIM 3aHITUSM |(haKyTbTeTa KOMITBIOTEPHBIX TEXHOJIOTHI U NPUKIAIHON MaTeMaTHKH
OI'BOY BO «Ky0I'Yy, mporokon Ne7 ot 18.04.2018 r.
MerToauyeckue yKa3aHHs 10 BBITOJHEHUIO CAMOCTOSTEIbHON paboTHI,
3 [MoaroroBka K penieHuo [yTBepKACHHbBIE HA 3aceIaHNH Kadeapsl IPUKIIaTHON MaTeMaTHKH
3a1a4 (akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH W MPUKIAAHON MaTeMaTHKH
OI'BOY BO «Ky0I'Yy», mporokon Ne7 ot 18.04.2018 r.
Meroauyeckue yKa3aHHs 0 BBITOJHEHUIO CAMOCTOSTEIbHON paboTHl,
[ToaroToBka K TeKymemy |yTBepIeHHbIC Ha 3aceaHnu Kadeapsl MPUKIaIHON MaTeMAaTHKN
KOHTPOJIIO (akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH W MPUKIAAHON MaTeMaTHKH

OI'BOY BO «Ky6l'Y», npotokon Ne7 ot 18.04.2018 r.

VY4eOHO-MeTOINMYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadOThl 00ydaroIUXCs W3
YHCJIa MHBAIK/IOB U JIMI C OTPAaHMYEHHBIMHU BO3MOKHOCTAMHU 310poBbs (OB3) nmpenocrasnstorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

—B TIEYaTHOM (popmMe yBeTrmueHHBIM mpudTOoM,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA,

JIist an ¢ HapyHIEHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Tu1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.

C ToukmM 3pCHUd TPHUMCHACMBIX MCTOJOB HCIIOJIB3YIOTCA KaK TpaJuIHOHHBIC
I/IHq)OpMaI_II/IOHHO'O6’L$ICHI/ITCJ'H>HBIG JéKkyuu, TaK W HWHTCpAKTHBHAA T110Aa4Ya MaTcpuaia cC
MYHBTHMCHHﬁHOﬁ CHUCTEMOH H Aap. Takoe codeTaHue IMO3BOJISET ONTHUMAIbHO HCIIOJB30BaTh
OTBCACHHOC BpEMA U PACKPBIBATh JIOTUKY U COACPIKAHUC NTUCHUIIJINHBI.

Jlexumu mpencTaBisAlOT co0OM  cucTeMaTHUYecKWid 0030p TMOHATUH U METOJIOB
KowmrmiekcHoro ananusa ¢ mojadeid matepuaia B ¢GopMe Npe3eHTalluid W C HCIOIh30BAHUEM
JPYTUX WHTEPAKTUBHBIX TEXHOJIOTHIL: TpoOieMHOE 00yUeHUEe, MOAECTHUPOBAHNE, TUCKYCCHUSI.

3aHﬂTI/Ifl, NMPOBOAUMBIEC C HCIIOJIB30BAHUEM HHTECPAKTHUBHBIX TEXHOJIOTHH

I Ne | HanmeHoBaHue pasieios (TeM) | KonunuecTso yacos
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BCEro aya. 4acoB

HUHTCPAKTHUBHBIC
YJachbl

2 3 4

1. |DnemeHTHI TEOpUH MOJIS 8 2
2. |DYyHKIIMY KOMIUIEKCHOU MTepEeMEHHOMN 42 6
3. |OcHOBHBIE TEOPEMBI TEOPUHU AHATUTUUECKUX (DYHKIIUH 32 6
4 Bbluncnenre  WMHTErpajoB — METOJAaMU  TEOPHH 21 5

" |aHamuTHYecKUX (QYHKUIUN

5.  |MHrerpaisl, 3aBucsALIME OT IapaMeTpa 7 1
6. |O0630p npoiicHHOTO MaTepraa 2 0
Hmoeo no oucyuniune: 112 21

JlaGopaTopHOe 3aHATHE IIO3BOJSIET HAYYUTh CTYJEHTA IPUMEHATh TEOPETHUYECKHE
3HaHUA IIPU PEIIEHUM M MWCCICNOBAaHUM KOHKPETHBIX 3aJad, pPa3BUTh MaTEMaTUYECKYIO
UHTYUIMIO W TBOPYECKOE MBbIIIICHHE. Pa300p KOHKPETHBIX CUTYaIlMi, MaTeMaTHYeCKOe
MOJICIIMPOBAHKE 3aJ]la4, BCTPEYAIOLINXCS Ha MpakTHKE (MpoOiieMHOe OOydeHHe), KOMaHIHas
pabota, Bu3yanm3amus U OOCYKICHHE pEe3yJIbTAaTOB aHajlN3a IIHPOKO HCIOJB3YETCS MpH

IMPOBCACHUU J'Ia60paTOpHI>IX, a TaKoKC CaMOCTOATCIIbHBIX pa60T.

I[JI)I Ju ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMH 300POBbA NPCAYCMOTPCHA OpraHu3alusa
KOHCYJ’IBT&HI/II‘/'I C HCIIOJIL30BAHUEM BO3MOKHOCTEH CpCACTB YAAJICHHOI'O AOCTYIIa (3J'ICKTpOHHa$I

1oyYTa, BUACOKOH(EepeHus).
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4, OneHoYHbIEe H METOAUYECKHE MaTepHuaJibl

4.1 OrueHoyHble

HpOMe)RyTOqHOﬁ aTTeCTaluu.

cpeacTBa

AJIA TEKYyLIEro

KOHTPOJISt

yYcneBaeMoCTH H

OneHouHBIC CpeACTBA MpEIHA3HAYEHBI JJIsi KOHTPOJS M OICHKH 00pa30oBaTENIbHBIX
JOCTHKEHUI 00ydJaroluxcsi, OCBOUMBIIUX IporpamMmy y4deOHOW AucUUIUIMHBI «KoMIUIeKkcHbIN
aHAJIN3.

OHCHO‘IHBIG CpCACTBA BKJIKOYACT KOHTPOJIbHBIC MAaTCpHaJIbl AJId NPOBCACHUA TEKYLIEI0
KOHTPoJIs B (hopme:

— TECTOBBIX 33/IaHUH (KOHTPOJIBHBIX U CAMOCTOSITEIbHBIC paOOTHI);
— KOHTPOJIS 3a BBIITOJIHEHUEM TPYIIIOBBIX JOMAIIHUX 3aJaHUM.

U MPOMEKYTOYHOI aTTecTaliu B (hopMe BOIPOCOB U 3aJIaHUI K 3a4eTy U IK3aMEHY.

CprRTypa OLHCHOYHBIX CPEACTB AJHA TeKleIeﬁ H l'lpOMe)KyTO‘IHOﬁ aTrreCcrTalnmum

KOZ[ 1 HAMMCHOBAHUEC

HaunmenoBanne OLCHOYHOT'O CPCACTBA

Ne PesynbraTel 00ydeHus
WHINKaTOpa . [IpomexxyTrounas
/m (B cooTBeTCTBUH C II. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBUH C 1. 1.4) aTTeCTalUs
HOIIK-1.1 (06.016 A/30.6 30.3) | 3HaeT Teopetndeckue | Bonpocul Ha Bonpocwer na
Crnoco0eH npUMeHSTh MOJIOKEHHS,  JIeXKAlMe B | KOMIOKGUYME axzamene 1-70
(hyHIaMEHTAILHBIC 3HAHMUSA, OCHOBE TOCTpocHusi Teopuu u | 1-36,
1 MOJTyYeHHBIE B 001acTn METO/IOB KOMIUIEKCHOTO
MaTeMaTHYeCKUX U (UIH) aHaJu3a
€CTECTBEHHBIX HayK, U
UCIIOJIb30BAaTh UX IPH aHAJIHN3e
MIpeIMETHOM 00IacTH
HOIIK-1.1 (06.016 A/30.6 3u.3) | Ymeer IOKa3bIBaTh | Bonpocwl Ha Bonpocwer na
CriocoOeH IpUMEHSTh YTBEpKICHUS, BEIOWPATE | KOLIOKGUYyME 9K3aMeHe,
(hyHIaMeHTaIbHBIC 3HAHMUSA, MeTonsl s pemeHus 3amad | 4,8,9,12,13,15, 18, | mpebyrowue
MOJTyYCHHBIC B O0JIACTH KOMIUIEKCHOro amaimmsa u | 19, 20, 30, 31, 32, ookazamenvbcmea
MaTeMaTHIECKUX U (MIIH) TIPHUJIOKCHUN Teopun | 33 ulunu 61600
€CTECTBEHHBIX HaYK, 1 GbyHKIHN KOMILIEKCHOTO Ppacuémmuvlx
UCIIOJNIb30BaTh UX MPH aHAIN3€ | TEPEMEHHOI0 M TEOPHH OIS Gopmyn:
2 .
MIpeIMETHOM 00J1acTH 4-10,12-15,18-
20, 32, 33, 34,
37-40, 46, 47,
49, 51, 53, 55,
56, 58, 59, 62,
65, 66, 67, 70
HOIIK-1.1 (06.016 A/30.6 30.3) | Buanmeer OCHOBHBIMH | 3adanus 0s Ipaxmuueckue
CriocoOeH IpUMEHSTh METOJIAMH PEIICHUSI THIIOBBIX | KOHMIPOLbHBIX U 3a0a4u Ha
(hyHIaMeHTaIbHBIC 3HAHMUSA, 3a[a4 KOMIUICKCHOTO aHaJH3a, | CAMOCMOSMENbHbIX | IK3AMEHe
3 MOJTyYCHHBIC B O0JIACTH CIOCOOCH  TPUMEHSTH  3TH | pabom
MaTeMaTHIeCKuX U (MIH) METO/IbI JUTSL peuieHus
€CTECTBEHHBIX HayK, U KOHKPETHBIX MPUKIAJTHBIX
MCIIONIb30BaTh UX MPH aHaIM3e | 3a/a4
TIPeIMETHOM 00JIaCTH
WIIK-1.8 (40.001 A/02.5 [p.2) | 3HaeT OCHOBHBIE MOHSTHS, | Bonpocsl Ha Bonpocvt na
JlearenbHOCTh,  HAIpaBJICHHAsl | TOJIOKEHUsI u METOJIbl | KOLIOKGUYME akzamene 1-70
4 | Ha peleHne 3anad akTyalbHble | KOMIUIEKCHOTO aHalH3a 1-36, mexywue
" 3HaYMMBbIE 3a7a4u ONpOCHl HA IeKYUsX
NPUKJIAJIHOW  MaTeMaTukd | U 1a60pamopHuIX

I/IH(I)OpMaTI/IKI/I AHAJIUTHYCCKOI'O

S3AHAMUAX
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XapakTepa,  MPEIIONIararoiux
BBIOOP U MHOTOOOpa3ue

HIIK-1.8 (40.001 A/02.5 [p.2) | Ymeer WCTIONB30BaTh | 3adanus oia Ipaxmuueckue
JesTensHOCTh,  HANlpaBICHHAs | MOJNy4YEHHBIC 3HAHUS IUISL | KOHMPOIbHBIX U 3a0auu Ha
Ha pelleHue 3aJad aKTyalbHble | PEIICHUS MAaTeMAaTHYeCKUX H | CAMOCMOSAMENbHYIX,, | IK3AMEHe
5 |H 3HAYNMBbIE 3a7a4M | TPUKJIaTHBIX 3a/1a4 meKyujue onpocul
NPUKJIATHOW  MaTeMaTuKd | Ha J1a60pamopHuix
MH(OPMATUKN aHAJMTUYECKOTO 3aHAMUAX

XapakTepa,  MpeAnoNararouux
BBIOOD 1 MHOTOO0Opa3ue

WIIK-1.8 (40.001 A/02.5 dp.2) | Brnangeer HaBBIKaMHU | 3adanus Ons Ipaxmuueckue
JesTensHOCTh,  HAIlpaBICHHAs | MPAKTUYECKOIO IPHUMEHEHUS | 1a60pamopHbuix 3a0auu Ha

Ha pelICHHe 3aJa4 aKTyaJlbHbIC | 3HaHUH TEOpUH TONA U | pabom IK3aMeHe

u 3HAYUMBbIE 3agaun | TOKIIL

OPUKIATHOW  MAarTeMaTHKd U
HH(POPMATUKH aHAITUTHIECKOTO
XapakTepa, MpeAnoNararouux
BBIOOP M MHOTOOOpa3ue

TunoBble KOHTPOJIbHBbIE 3aJaHUS WM HHbIE MaTepHaJIbl, Heo0XOoAuMbIe s
OLlEHKM 3HAHWIi, YMEHUIl, HABBIKOB WU (MJIH) ONBITA JESITEJIHLHOCTH, XapaKTepHU3YIIIUX
Tanbl GOPpMUPOBAHNSI KOMIIETEHIMH B Mpollecce 0CBOEHUS 00pa30BaTeIbHON MPOrPaMMbl

3anaHus Mo TemaM J1a00PATOPHBIX 3aHATHH

Jlabopamopnoe 3anamue 1. CxansgpHoe U BEKTOpHOE 11oje, AudhepeHnnalIbHbIe OIepaTophl:
I'PaJMEHT, TUBEPreHLUs U POTOP BEKTOPHOT'O MOJIS

KOHTpOJIbeIe BOITPOCHI:

1. Omnpenenenue CKAIIPHOTO M BEKTOPHOTO OIS
2. Brpruucnenue rpaaueHTa

3. ®dopmyna qUBEpreHInN

4. ®opmyna poropa

3anaum:
Ucnons3yercst yueOnuk [5], §12

B aymuropun: 1(a) , 6(2), 8(1), 15(2,5), 38(1,4) ,41(1), 51(1)
Ha nom: 1(6), 6(1,4), 8(2,3), 15(1,3, 4, 6), 38, 41(2, 4-6), 51(2), 53

Jlabopamopnoe 3anamue 2. Lupkymnsmus, potop BekTropHoro noiist. @opmyna CTokca

KoHTpoJibHbBIE BONIPOCHI:

1. Onpenenenue paboThl BEKTOPHOTO MO
2. OmnpeneneHue MUPKYIALUN BEKTOPHOTO MOJIS
3. CBs3b pOTOpA U LUPKYISIMH BEKTOPHOTO MOJIS
4. ®opmyna Ctokca

3amaun:

Hcnonw3yercs yueOnuk [5], §12

B aymuropun: 90(1,2), 91(2), 92(2), 94(1), 69(1,3)
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Ha mom: 90(3), 91(1,3), 93(1), 94(2-5), 95, 96

Jlabopamopnoe 3anamue 3. II0TOK BEKTOPHOTO MO
KoHTposbHbIE BOIPOCHI:

1. OmnpeneneHue MOTOKa BEKTOPHOTO MOJIS Yepe3 TOBEPXHOCTh
2. MeToabl BEIYMCIIEHUS [IOTOKA

3amaun:
Hcnonb3yercs yueOHuk [5], §12

B ayauropuu: 68(1-3), 69(2,4)
Ha nom: 68(4-7), 69(1,5,6)

Jlabopamopnoe 3anamue 4. Jlueprennus BektopHoro noiisi. @opmyna ['aycca-
Octporpaackoro

KOHTpOJIbeIe BOITPOCHI:

1. OmpeneneHuie TUBEPTeHIIMN YepPE3 MOTOK BEKTOPHOTO MOJIS
2. ®opwmymna IMaycca-Octporpaackoro

3apaum:
Ucnons3yercs yueOnuk [5], §12

B aymurtopun: 70(2,3,8), 103
Ha mom: 70(5,6), 106

Jlabopamopnoe 3anamue 5. KoMmiekCHbIC Yyncia, ONepaluy Haj HUIMHU
KouTtpoJibHbIe BONPOCHI:

1. Anre6panueckas GpopMa KOMIUIEKCHOTO YHCIIa

2 Onepaunﬂ CJIOKCHHUA U YMHOXKCHHA KOMIIJICKCHBIX YN CEJI
3. Tpuronomerpuueckas popma KOMILIEKCHOTO YHCIIA
4

HpOI/ISBGIIGHI/Ie, BO3BCJCHUC B CTCIICHb KOMIIJICKCHBIX YHCCJI B TpHFOHOMGTpPIHGCKOfI

dbopme
5. M3BeneueHue KOPHS U3 KOMILJICKCHOTO YHCIIa

3amauu:

1.04. Ha#itm ZeHCTBUTENBHYIO M MHHMYI YacTH CJELYIOUIAX KOMII-
JEKCHBIX y4¥Cea:

1L 2'6;:%3' (% VB) " (ﬁ+2>ﬂ 5 (+0

1—i 141 w1 M=

1.06. Haiitu mMoay.nm w aprymMeHTnl CJEAYIOUHX KOMIJIEKCHBIX YHCer
1. i 2—3 3. 14 1%,

3 1—1 ;
4. —5 V 5. T 6. —~cos—7$£—|—ism;

7. (—4+3i)3. 8. (140 (1—i)/3)™® 9. 14 cos T +1Isin
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B ayauropun: 1.04 (1,2), 1.06(1,3, 6,7)
Ha nom: ocranbHbIe 3a/1a41 U3 IPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 6. Oniepaiiuy BO3BEICHNS B CTCTICHb U U3BICUYCHUS KOPHS N-i
CTENEHU U3 KOMIUIEKCHOTO YKCiia

KOHTpOJIbHLIe BOITIPOCHI:

1. Bo3BezneHue B CTENEHb KOMIUIEKCHBIX YUCEN B TPUHTOHOMETPHUECKON (hopme
2. V3BnedeHue KOpHS U3 KOMILIEKCHOTO YHCIIA
3. OkcrnoHeHIManbHas (opMa KOMIUIEKCHOTO YKCIia

3amaun:

1.58. Hatitn Bce peluenns ciaenyouUnX ypaBHEHHi:
1, 22=1 2. 22=3-4. 3 22=—1. 4 26=64.
5. 274+1=0. 6. 28=14i 7. 2=2% 8. |z|—2=142i

B aymuropun: 1.58(1,2, 8)
Ha mom: octajibHbIC 3a/1a4M U3 IPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 7. MuoxectBa B C
KoHTposabHbIe BONIPOCHI:

1. OmnpeneneHue MHOXKECTBA
2. Omneparuu HaJ MHOYKECTBAMH
3. I'pamuHbIC U IPEIEITBHBIC TOYKU

3agaun:

1.13. lath reoMeTpuuecKoe OMUCAHME MHOXKECTB BCEX TOUYEK KOMII-
JEKCHOH TJIOCKOCTH, YIOBJIETBOPSIOMUX CJAELYIOUUM HEpPaBEeHCTBaM:

.Rez>0. 2. Imz<<1l. 3.|Rez|<L.

4. |[Imz|<<1l, 0<Rez<<1l. & |z|<l. 6. |z—i|>1.

7.0<]e4il<<2 8 I<|z—1|<3 9 O<argz<<m/4

10. |w—arg z| << m/4.

1.20. BeiacHuth, Kakue JHHUH HA IIOCKOCTH BalHCAHBI CHENYIONUMH
ypaBHeHusIMu:

1 1 2—1
1. Re7=—‘—1~ (a>0). 2. Rem=0.
2—1 2—a

1.21. Brigcunth, Kakue MHOXKECTBAa TOUYEK 2 KOMIIJIEKCHOH MJIOCKOCTH
yIOBJAETBOPHIOT HEPaBEHCTBAM:

Lle—i|+|z41] <4 2 Rep<y. 3 |z—2|—|z42|<2.
4 |[142z|<<|1—2] 5. O<arg£—§<%—.3. Re(z(1—) <V
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7.%<arg(z+i)<g~. 8. |z|>1-‘—-Rez. 9. Rez¢>Im 24

B aymuropun: 1.13 (1, 4, 8,9), 1.20 (1,3), 1.21 (1,2, 3,5)
Ha AOM: OCTAJIBHBIC 3aJa4Ui U3 ITPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 8. CXoaIuMOCTh TIociieioBaTenbHOCTEH B C
KouTtpoJibHbIE BONPOCHI:

1. Onpenenenue nocie0BaTENBLHOCTH U €€ MIpeesia
2. Meroapl BRIYUCIICHUS TIPENIEIOB MOCIEA0BATEIbHOCTEH
3. Ilpusnak Komm

3amaun:

2.09. BuisicHuTh, Npu KakuX BHAYEHAIX KOMIVIEKCHOTO MapaMerpa a
CXOAATCA MOC/AENOBATENbHOCTH:

La") 2 {5 8 (rahet [ n).
5. {1+at..Far) 6 [Erh+. 45

2.10. [HokasaTb CXOAUMOCTb CJAEAYIOLIUX [0C/JIEH0BATEIbHOCTER U
HallTd uX [pEeneJnl:

1 {—f{%ﬁ} la|<l. 2. {liﬁ} la|>1.
3.{%+g§+,.,+‘;-f}’(a;>1.4.{—r‘7(1+ef'\°+...+em)},o<¢<2m

5. {V—lﬁ:(l — el gl — | (— 1) eine )} —n <<

B ayautopun: 2.09 (1,2,5), 2.10(1,2)
Ha nom: ocranbHbIe 3a/1a41 U3 IPUBEIEHHBIX HOMEPOB

Jlabopamopnoe 3anamue 9. Cxomumocts psifioB B C
KoHTpoJibHbBIE BONIPOCHI:

1. Omnpenenenue 4nuciIoOBOro psja
2. Tlpu3HaKH CXOAMMOCTH PsAJa U3 KOMIUIEKCHBIX YUCEI

3agaun:
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2.20. [loxasaTb a6COMIOTHYIO CXOOUMOCTb CJEAYIOUIUX PSAMOB:

[e0] o

1. Zn“z",]z[<1, —oo< g0, 2 2 %z",]z|<e.
n==1 n=1
v @n—1) zm 1

3. —-(n—l)s',——ﬁ_—z—,;, IZ[QT.

n==

AN

o0
1
4, 22W' Z#—Q, —3,—-4,....
n=

iz(z+l)...(z+n) Rez < — 1.

5. -
n=1

) [f_(f.;.tﬂj["“l, lz]<1, 0<a<l.
n=1

n!

n21(2+2)(z+4)...(z+2n) '

2K —2 —4 —6....

2" n|

- z+1)(2-3)...(z+2n4+1)°

Rez>%.

2.25. Hafttn Bce 3HayeHus NEHCTBUTENBLHOrO MapaMeTpa a, MNpU KOTO-
pbIX CXOAATCA CJeIYIOULHE PSIbL:

1. Z n—oe'®, 2. Z n—eemiln,
n=1 "' n=l1
o0 o0
3. 2 (n2+ 1)"“(8““”—1). 4. 2 (Oﬂ+1) (06+n2!)(oc+n) .
n=1 n==1|

B ayauropun: 2.20(1,2, 5,6), 2.25(1,4)
Ha nom: ocraneHble 3a1a4u U3 IPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 10. DyHKIMSA KOMIUIEKCHOM MepeMeHHOM, HEPEPHIBHOCTh
KoHTpoJibHbIE BONIPOCHI:

1. Tlpumeps! QyHKIMI KOMIUIEKCHOM NepeMeHHON
2. Tlpenen ¢pyHKIMN KOMIIJIEKCHOHN MEPEMEHHON B TOUKE
3. OmpeneneHne HeNpepbHIBHOCTH B TOUKE

3amaun:
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3.23. BuisiCHUTD, KaK1e KPUBHIE ONPENESIOTCA CEAYIONUMY apaMeTpa-
1€CKuMu ypaBHeHusMH (YKa3aTb MHOXECTBO TOYEK IJIOCKOCTA H TOpS-
AOK MX TpPOXONAEHHS):

L 2=a-4-(b=a)t, 0<t< 1. 2. z-——Re", O<t=m; (R>0)
3. z=t+if?, 0<t<<oo. 4 z=t4— - 1<t <oco
5. z=ae 4 - e 0<t=2m (a>1). 6.2= 14" 0<t<2m
. e, 0<t<<Tl,
7. z=e?—1, 0 <<t<2m. 8. 2= <
t—2, 1 <<t<3.
9. z=lcost, 0<<t<2m. 10 2=14icos?t, 0 <<t < 2m.

1.58. Iloan3ysack onpefenenneM e?, Jora3aTk, 4TO:
l) e*1 . g¥2 = ez1+zz; 2) ez+27ri — 62;
3) ecin e*"¥ = e* npu BCAKOM z, TO

w=2rkt (k=0,+1,42,..).

1.64. Ucxona u3 onpepeleHUA COOTBETCTBYIOUMX GYHKUMH, HoKa-
3aTh: .
1)sinz4cos?z=1; 2) sinz:cos(§~z);
) sin (21 + z2) = sin z1 €OS 23 + €OS 27 sin 23;

4) cos (z1 + z2) = €08 z1 COS z3 — sin z; sin 2zy;

2tg z

tgzz; 6) ch (21 + 2z2) = chzichz; +shz;sh z,.

1.68. HaiiTu geiicTBUTeAbHbIe H MHMMBbIE YacTH CJAeIYIOU[MX 3Haye-
Huit GyHruui:

1) cos(2+14); 2)sin2i; 3) tg (2 —4);
1) etg (3 —iln2);  5) cth (2+1) 6)th(1n3+1ff).

3.48. Bubisichute, OynyT Jam caefyowmne (QyHKUMM DaBHOMEPHO He-
npepbiBHE B obnactu 0 <|z|<<I:

L fmemtil 2. =Rt 8 p=REE g e

B aymuropun: 3.23 (1, 2, 4), 1.58(1), 1.64(1), 1.68(1,3) , 3.48(1,2)
Ha JOM: OCTAJIBHBIC 3a1a4U U3 HpI/IBe)]eHHBIX HOMepOB

Jlabopamopnoe 3anamue 11. [luddepeniupyeMocTs QyHKIMA KOMIUIEKCHON TIEpEMEHHOM
KoHnTpoJibHbBIE BOIPOCHI:

1. Ompenenenrie MPOU3BOIHON PYHKIIMH KOMITJIEKCHOW MTEPEMEHHOM
2. Ycnosue Komm-Pumana

3amaun:
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8.01. Hatitm Bce Touku, B KOTOpPHX auddepeHunpyemb ¢yHKUHUR:
1. Rez. 2. x¥*(z=x-+1y). 3. |z2 4 >4 (z=x-1y)
5. zRez. 6. 2xy—i(x2—)y?) (2=x+1iy).

8.08. Haiitn, rae nuddepeHunpyemsl caepymomue (GyHKUHH, ¥ Hamu-
carb (GOpMyJb AAd WX TPOU3BOIAHBIX:

1. ech?, 2. sin(2¢%). 3. sinzchz—icoszshz.

e 2Cos 2 "
5. - 6. TTIa

8.09. BuigcHutbh, rae anddepeHUNpyeMbl CAEAYIOIIME (QYHKIUN ¢
HalTu uX TIPOH3BOAHBIE!

4, ze 4.

e 41 1
1. tgz. 2. ctgz. 3. 5. 4. tgz-tctgz’

cos 2
* cosz—sinz’

B. (ef —e %) 2.

B aymutopun: 8.01 (1,3,4), 8.07 (1,3), 8.08 (1,2) , 8.09 (1,5)
Ha nom: ocraibHbIe 3a/1a4d U3 IPUBEIEHHBIX HOMEPOB

Jlabopamopnoe 3anamue 12. Jluneitnas GpyHkuus w = az + b
KoHTpo/bHbIE BONIPOCHI:

1. OmnpenencHuie TUHEHHON (QYHKIIUU KOMIUICEKCHOH IEpEeMEHHON
2. CaoiicTBa 00pa3a TMHEHHON QYHKIIUU

3amauu:

2.1. Haittu neaywo auHelinyio yHRLIUIO, 0TOOpaalomyio Tpeyroib-
HUK C BepmiMHaMHu B Toykax 0, 1, ¢ HAa noAobHbIA eMy TpPeyroilbHUK C
BepwurHamu 0, 2, 1 + 4.

2.2. Haittu uenoe nuHeilHoe npeobpa3oBaHde C HeNOJBHMKHOA Touy-
Koll 1 + 21, mepeBofsllee TOUKRY ¢ B TOUKY —t.

2.3. [l1a yrazaHHBIX NpeoOpa3oBaHWil HallTM KOHEYHYIO HeNOIBHH-
HYIO TOYKY Zg (€CiM oHa CylecTBYyeT), YIol fl0BOpoTa BOKPYI Hee 9 U
KoaduuueHT pacTAxenud k. [IpMBectu 3T npeobpa3oBaHyA K KaHOHU-
YyecKOMY BHAY W — 2o = A(z — 2p):

Dw=2z+1-3;, 2w=iz+4; 3)w=2z+1-24

Hw—-w =alz—2z1) (a#0); S w=az+b(a#0).

2.4. Hatitu o6myio dopMy Liesioro nuHeliHOro npeobpa3oBaHuA, Nepe-
BOAALLETO:

1) BEepXHIOK MOIYIIOCKOCTL Ha cebH;

2) BEpXHIOKIO NONYIUIOCKOCTh HA HUKHIOK MOTYTIOCKOCTE;

3) BepXHIOIO MOAYIAOCKOCTL Ha MPaBYIO NONYTIOCKOCTE;

4) mpaByIO MOMYIIOCKOCTE Ha cebs.
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2.5. HaiiTu obwyio ¢hopmy uesioro AMHefiHOro npeo6pasoBaHus, lepe-
BOJALLero:

1) nonocy 0 <z <1 Ha cebs;

2) monocy —2< y <1 ua cebn;

3) nonocy, orpaHUYEHHYIO MPAMBIMH ¥ =2 W Yy = Z — 1, Ha cebs.

B aymuropun: 2.1, 2.2,2.3(1,2), 2.4 (1,2), 2.5(1)
Ha nom: ocrayibHbIe 3a1a4i U3 IPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 13. ODynkuus w =§

KOHTpOJII)HLIe BOITIPOCHI:

1. Omnpenenenue KOHPOPMHOTO OTOOPAKEHUS
2. TlpowusBoanas pyHKIUU
3. O6pa3 ¢pyukuuu 1/z

3amaum:

2.8, [Ina dyvuxuun w = 1/z HaliTu 06passl CleOVIOMUX THHUIL:
1) cemeitctBa okpysHuocteit 2 + y? = ax;
2) cemeiicTBa okpymHocTell x2 + y? = by;
3) nyuka napanfeNbHBIX UPAMBIX ¥y = ¢ + b;
4) nyyka NpAMBIX Yy = Kx;
5) My4YRa NPAMBIX, IPOXOAALNIMX Yepe3 3aJaHHYIO TOYRY 2o # 0;
6) napaGoapt y = x°.
B aymuropun: 2.8(1-3), 3.2 (a,r, €, k)
Ha JAO0M: OCTAJIbHBIC 3aJa4i U3 ITPHUBCACHHBIX HOMCPOB

Jlabopamopnoe 3ansamue 15. [[poOHO-MHENHAS (YHKIUS: OCHOBHBIC CBOHCTBA
KoHTpoJibHbIE BONIPOCHI:

1. Omnpenenenuie 1poOHO-TMHENHON (YHKIINH
2. TlpuHUUOBI HOCTPOECHUS OTOOPAXKEHUN APOOHO-TMHEHHON HYHKIIUN

3amaum:

1
2.9. Bpiacuuth, Bo 4TO GYHKUMA w = + h mnepeBOOUT:
FAREVA4)

1) npaMoyroliehylto ceTtky z =C, y = C

2) nonsipuy1o ceTRy |z — zpf = R, arg(z — zp) = .

B s3apauax 2.11-2.15 BLIACHUThL, BO YTO Npeobpa3yloTcA yKasaHHbIe
06J1acTH Npy 3aJaHHLIX 0TOOpasKaloIUX (pyHKIHAX.

z—1
2.11. Reagpautr >0, y>0; w= el
2z —1
2.12. Hoayrpyr |z| <1, Imz>0; w= CFPE
m p4
2.13. Yron‘ 0<p< Y=o
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2.14. Tonoca 0<z<1: Nw=2"2; 2w=

2.15. Ronsuo 1< |2/ <2; w= o

Jlabopamopnoe 3anamue 16. [IpoOHO-TUHEIHAS QYHKIUS: OTBICKAHUE 110 TPEM TOUYKaM,
OTOOpaKEHU S

KoHTposbHbIE BOIPOCHI:

1. Onpenenenue ApoOHO-TUHEHHON HYHKIIUU
2. KpyroBoe cCBOMCTBO IpOOHO-TMHEHHON PYHKITUN

3amaun:
2.17. HaiiTu apoGHo-1uHeliHble QYHRKUNY, NepeBoNALINe TOUKH —1, 4
1+ ¢ coorBercrBenHo B Toukm: 1) 0, 2i,1—14; 2) 4, oc, 1.

2.18. Haitu gpoGHo-nuHeidHble $yHKUUH, NepeBoafAmue TOURH —1,
00, 1 COOTBETCTBEHHO B TOYKHU:

)i, 1, 1+4 2)oo,4,1; 3)0, 00,1

2.19. Haiitn apo6GHo-nuHeHHble GYHRIKH N0 CledyIOUMM YCIOBHAM:

1) ToukrM 1 M ¢ HEeMOABMHHEI, a Touka 0 MepexoauT B TOURY —1;
1 3 3.
2) TOYRH 5 H 2 HenoOBHMHbI, 8 TOUKa — + 7 | epexXoluT B 00;

4
3) Touka ¢ ABJIAETCA ABOIHOI HEMOABUH#HON TOUKOM, a Touka 1 mepe-

XOOHT B ©C.

B aymutopun: 2.17(1), 2.18(1,2) , 2.19(1,2)
Ha n1om: ocranbHbIe 3a1a4i U3 IPUBEIACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 17. [[pobHO-nuHeNHas QyHKIUSA: 0TOOpakKeHHUE Kpyra,
HOJYTIOCKOCTH

KOHTpOJII)HbIe BOITPOCHI:

1. Onpenenenue APOOHO-TUHEHHOTO OTOOPAKECHUS
2. Touku, CHMMETPHYHBIC OTHOCUTEIIEHO OKPY>KHOCTH
3. KpyroBoe cBoiicTBO

3amauu:

2.24. HaitTu TOYKM, CUMMETpPHYHble C TOYKOH 2 + { OTHOCHTENLHO
okpys:sHocteil: 1) [z|=1; 2)|z—i|=3.
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2.28. OTo6pa3uTh BEpPXHIOK NOAYMIOCKOCTh Im 2z > 0 Ha egMHUYHbBII
KpyT |w| < 1 TaK, 4yToOkI:

1) w(i) =0, argw'(i) = —er-; 2) w(2i) =0, argw'(2{) = O;
3) wla+bi) =0, argw'(a+ b)) =8 (b>0).

2.29. Oto6pasuTh BepxHIOO nonynaockocTs Imz > 0 ha kpyr |w —
—wo| < R Tak, 4ToOLI TOYKa i Nepellia B IEHTP KPYTa, a Npou3BoIHaA
B 3TOI TOYKe Oblila NON0KUTENbHON.

2.30. Oro6pasuTh Kpyr |z| < 2 Ha moaymaockocTb Rew > 0 rtak,
arobpl w(0) =1, argw'(0) = n/2.

2.37. OrobpasuTt kpyr [z| <1 Ha kpyr |w] <1 Tak, 4TOOLL:

1y o (1Y g 1N (Y - 7.
1)w(~2-)~0, argw (§>_0’ z)w(z)"o’ agw (2)" 2
3) w(0) =0, argw'(0) = —g; 4) w(a) = a, argw'(e) = a.
2.38. OtoGpasutk kpyr |z| < R; Ha kpyr |w| < Ry Takr, 4T0GbI
w(a) = b, argw'(a) =a (la| < R1, [b] < Ra).

2.39. OTo6pasutb Kpyr |z] < 1 Ha kpyr |w —1| <1 rak, 4ToO6LI
w(0) =1/2 n w(l)=0.

2.40. OTobpasuTh kpyr |z — 2| <1 Ha Kpyr |w — 2i] <2 rak, 4ToO-
61 w(2) =1 u argw'(2) = 0.

B aymuropun: 2.24(1), 2.28(1,2) , 2.30, 2.38
Ha nom: ocraibHbIe 3a/1a4u U3 PUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 18. JIpoOHO-TUHEHAS GYHKIUSA: OTOOPAKEHHS JTYHOUEK
KoHTpoJibHbBIE BONIPOCHI:

1. Onpenenenue npoOHO-ITNHEHHOr0 0TOOpaXKEHUS
2. TlpuHIUT COOTBETCTBHS I'PAHMIL

3amauu:

2.86. 1) Oto6pasuts yron 0 < argz < ma (0 < a £ 2) Ha BepXHIOI
OJIYIOCKOCTb.

2) OTo6pasuTh yroi —= < argz < — Ha BEPXHIOIO NOJYNIOCKOCTE
tak, 4To6et w(l —1) =2, w(i) = -1, w(0) =0.

2.87. Haiitu ¢ynrimo w(z), ortobpamaomyio noayspyr |z| < 1,
Im z > 0, Ha BepXHICIO NOAYIIOCKOCTL MpH YCIOBUAX:

1) w(-1)=0, w(0) =1, w(l) = oc;
2) w(£l) = F1, w(0) = oo;

9 u(2) =t wiv/(3) =5
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2.90. OTo6pa3uTb Ha BEPXHIOW N0JYMJIOCKOCTh:
1) cektop |z|] < R, O0<argz<ma (0<a<2);

2) oBnacte [z{> R, 0 <argz <mna (0<a<?2).

2.91. OrobpasnTh Ha BepXHIOIO NOJAYHJIOCKOCTh CAENYHOUME KpYyTo-
Bble NYHOUYKU (IBYYTONbHUKHU):

Dzl <1, Jz=d <l 2)|zl<l, |z—i]> 1
Nzl >1, |z—il<1; 4))z|>1, |2 —i] > 1;
5) |zl > 2, |z —v2] < V2.

B szapauax 2.93-2.105 otoGpa3uTh yKasaHHble 0D1aCTH Ha BEPXHIOWD
NOJAYAOCKOCTD.

2.93. Hnockoctk ¢ paspesom no oTpesry {—1,1}.

2.94. Ilnockoerhb c pa3pe3oM no oTpesry [—i,i).

2.95. IlnockocTk ¢ paspe3oM N0 oTpesRy [z, 22].

2.96. IlnockocTb c paspesamiu no adydam (—oo, —R], [R,0) (R > 0).

B aymuropun:  2.86(1), 2.87(1,2) , 2.90(1), 2.91(1), 2.93, 2.94
Ha JOM: OCTAJIBHBIC 3aa4YU U3 HpI/IBeIleHHBIX HOMCpOB

Jlabopamopnoe 3anamue 22. Vlarerpan ot GyHKINN KOMITJICKCHOH ITepeMeHHON
KoHTposbHbIe BONPOCHI:

1. OmnpenencHuie HHTErpaia OT GYHKIIMH KOMITICKCHOW MTEPEeMEHHON
2. CaoiicTBa HHTErpaIa
3. CmocoObl BEIUMCIICHHSI MHTErpaia OT GYHKIIMH KOMIUJIEKCHOM MepeMEeHHON

3amaum:

3.63. Briuucaurs nHTerpanSIz[dz B cJaydyasx, korjaa Kpusas C sB-

C
AgeTcy:
. TIpamonuHEHHBIM OTPE3KOM, MAYIAM U3 TOUKH Z==—{ B TOY-
Ky 2=
’

2. TloayoxpyxHocrsio |2|=1, Re2=0, unywe# u3 Toukn 2=—1
B TOYKYy 2=l

3.64. Buiuucaute mHTErpad S |z—1]]dz|.
jz|=1

3.65. Bruiuucauth nmerpans zsin zdz, rane C—npsMosanHeliHu# OT-

o

pesok, unymn#t u3 toykn 2=0 B TOYKy z=1.
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3.84. Briyucnute uHTErpassl

1. SS 2dxdy. 2. SS Py g<p<l.

122
|z <1 zi<p
3. SS :’f‘z. 4, SS 2"z dxdy, m, n=0, 1, 2, ..,
p<llz—a|<r lz2<<l

B ayguropun: 3.63(1), 3.65, 3.84(1,2)
Ha nom: ocraibHbIe 3a1a9d U3 IPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 23. nterpanbHas popmyna Komm
KoHTpoJibHbIE BONIPOCHI:

1. Teopema Komm
2. ®opmyna Kommn

3agaun:

eClu.

dz
3.27. BriuvcruTe MHTErpan sz+—§’

c
1) Touka 3¢ neskuT BHYTPU KoHTypa C, a Touka —3i — BHe ero;
2} Toyka —3i neAuT BHYTpH KoHTypa C, a Touka 3i — BHe ero;
3) Touru =+ 3¢ nemar BHyTpH KoHTypa C.

F4

d
3.28. BoluvcauThk Bce BO3MOMHBIE 3HAYEHHUA HHTerpana E-D
z(z2 —
C

MpU pa3duyHbIX NoJoskeHuax KoHtypa . Ilpeanonaraercd, 4TO KOH-
Typ C He NpoXogUT HU Yepes oaHYy U3 Todek 0, 1 n —1.

10.23. C nomompbio wuHTerpaabuHo# cdopmyan Komu Beruncauts uH-
Terpass (BCE OKPYXHOCTH OOXONSTCS NPOTWUB 4acOBOH CTPEAKR):

dz dz e?
1. S Sian. 2. S 21 3. S 2—2_—_-sz.

|g4i|=3 lz2|=2 |Z2]=2
cos 2 dz cos z
4.'z§=42—2_n2dz. 5.[z+§l=l(—————~l+z)(2_l)3. 6.|z~§‘=l(————z_i)3dz.
7. S)-z—(‘i’—z% (D: a) |z|<<1/2; 6) |2]|<<3/2 B) l2—1|<<1/2).
l7)
8. S L (a|<r<|bl, n=1,2,..)
P, E— a7 E=b)

B aymutopun: 3.27(1), 3.28, 10.23(1-3).Ha gom: ocranbHbIe 3aa4 U3 PUBEICHHBIX HOMEPOB
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Jlabopamopnoe 3anamue 29. Paznoxenue B psja JIopaHa B OKPECTHOCTH TOUKH Z=a
KoHTposbHbIE BOIPOCHI:

1. Psapn Jlopana
2. Metoapl pa3inoxeHus: QyHKIUN B psIbI

3agaun:

20.08. Caenymouine (yHKUnH paano»{mb B psaa JlopaHa o creneHsu
z B Koabie 1 <<|z|<<2:
1

1 211 3 F4
41D (E—2)" T (z—D(E+2) @+ (z+2)°
4 1 5 1 6 1
CE—-1pE+2 T @D (-4 T (B (ER+4)
90.09. Cnenyioume dbynxuum pasaodxuts B psin JlopaHa 1o crenensim
z—a B Kojblie D (Touka a w Koabuo D ykazaHel B CKOOKax):
1

1. TG (a=1, D: 1<|z—1|<2).

2.(—22__—197-23 (@a=1, D: 1 <|z—1]<2)

3. 2 (a=1i, —i < D). 4.2-:5_} (a=1, 2 < D).
5.2(2_1;(2_2) (@a=0, —2eD). 6.2 (@=1,—1&D)

22—2

7. (Z~I~1;———3(;:§_) (a=—1, D: 0<| 21| <3).
1- '

F=nETy =

B aymutopun: 20.08 (1, 3), 20.09 (1, 2,3,8)
Ha mom: ocraibHble 3a1a9i U3 IPUBEIECHHBIX HOMEPOB

8. 0, D: |z|>2).

Jlabopamopnoe 3ansamue 30. BeraeTsl B OJTHOKPATHBIX MOJIFOCAX
KoHTpoJsibHbBIE BONIPOCHI:

1. Omnpenenenue BoryeTa
2. Bpriuer Ha OECKOHEUHOCTH

3amauu:

B 3agavax 4.23-4.58 naiity ocobble ToykH (PYHKLMH, BBIACHUTBE UX
XapakTep ¥ McClefoBaTh NMoBedeHue ¢yHKUMAN HAa HecKOHEYHOCTH 1).

1 2t 2° 1
128, —. 424 o a2 i 426 o
z 2
4.97. < 4928 Z 11 499 e 4.30. — 1
1+ 22 ez e — 1 z
431, — 5 432 7% 483 1 434.thz
T z(1—em2)” T 24 e T 23(2 —cosz)’ T '

-~

B zapauax 4.79-4.99 TpebyeTca HAlTH BbIUeTbl YKa3aHHBIX (yHKUMIA
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4-79- z3 . 25. 4-80. (m-
Pl 1
4.81. m ('n. ~— HaTypallbHOe ‘{HCHO). 4-82- z—(l-——,z?)
2 4+z-1 sin 2z e’
4.83. m 4.84. m 4.85. m 4.86. tgz
4.87. —. 4.88. Ctgzz. 4.89, Ctg3z.
sin z )
4.90. 1) cos — 1 2) 23 cos — 4.91.e**+1/2. 4.92,sinzsin -
\ 21421 1
4.93. ¥ 494.cos Tl 495 1 .
93 sin —— 4.94. cos o 4.95 prCgp—ry (h #0)
mgnl 1 v
4.96. z" sin » (n — uenoe uucno). 4.97. Sn(1/2) 4.98. e

B aynuropuu:

1 22

4.23-4.34

Ha AOM! OCTAJIbHBIC 3aJa4YU U3 ITPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3auamue 33. BbraucieHne UHTETPAIOB 110 3aMKHYTOMY KOHTYPY IIPH TOMOIIH
TEOPHH BBIUETOB

KOHTpOJ’[beIe BOITPOCHI:

1. Teopem o BbIueTax

3amauu:

B zapauax 4.115-4.124 BbIUMCAUTE HHTErpalibl, cUKWTas, yTo 06xon 3a-
MKHYTBIX KOHTYPOB INPOHCXOIHT B IIOJOMUTENILHOM HanpabBleHuH.

4.115. /m
C

4.116. Cf(z —

_ ne C— OKpY#HOCTL z2 + y? = 2r.

zdz

CERCED roe C — OKpY®HOCTb |z — 2| = %

4.117. /f—zTBTd(ZEE—_l)’ roe C — okpysHocTh |2 = 2.
C —
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24 dz

4.118. [ 555,
C

rae C — okpysHocTh |z| = 1.

eZ
4.119. szT(?“lT) dz, roe C — okpysHocTb |z| = 1.

4.120. 1 /sin % dz, rpe C — OKpy#HOCTb 2| =T.

27

1 ., 21 —
4.121. %/sm ;dz, rage C — OKPYMHHOCTh |z| =T.

4.122. L [me2/= dz, rie n — neaoe uyucno, a C — OKPYHHOCTE

2mi
|zt =r. ¢
4123, [ (1+42+22)(e/7 + /D 4 e/ D)z,
lz1=3

B aymutopun: 4.115-4.120
Ha nom: ocranpHbIe 3a1a4u U3 IPUBEICHHBIX HOMEPOB

2 :
Jlaopamopnoe 3anamue 33. BbluvcieHre MHTEPATIOB BHA [ 0 " R(cos ¢, sin @) do

KOHTpOJIbHI)Ie BOITPOCHI:
1. MeTtoabl MNPUBCACHNA UHTCI'PAJIOB K KOHTYPHBIM B KOMIIIEKCHOM IINIOCKOCTHU

3amaum:

B 3zapauax 4.131-4.138 HaiiTu onpefeieHHble UHTerpanbl. B cayuae,
ecly UHTerpan HecoOCTBeHHbIH U pacXoQuTcA, HallTH ero riaBHoe 3Haye-
HMe (eclu OHO CylecTBYeT).

27 .
4.131. f——-—-d—c'o— (a>1). Ywxazauue. llonomurs ¥ = z.
a4+ cos
0
27

d

27

dy
4.133. !m (a > 0, b > 0)

2m
4.134. / dp - (@ — KOMNUIEKCHOe YHCIo U @ # £1).
J 1—-2acosp +a?
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27 9
4.135. / cos 3pdy (@ — ROMIIIEKCHOE YHClo U a # £1).
1 - 2acos ¢ + a?
2w
4.136. /ec"s“" cos (ny — sin @) dp {(n — uenoe uucno).
0

4.137. ftg (z + 1a) dz (a — nmelicrBUTEILHOE YHCIO).

2m
4.138. /ctg (z +a)dr (¢ — rommiekcHoe 4ucio v Ima # 0).

B aygutopun: 4.131-4.135
Ha mom: ocranpHbIe 3a7a91 U3 IPUBEICHHBIX HOMEPOB

oo
Jlabopamopnoe 3ansamue 35. Berauciienne MHTETPaioB BUIA f_m f(x)dx
KoHTposbHbIE BONPOCHI:

1. 3amblkaHue KOHTYpa B KOMIUIEKCHYIO IJIOCKOCTb

3agaun:

o0

zdx dz

4.140. [ Frh oy AL f( - (a>0).
—00

o0
dz
4.142. /m (n — HaTypalbHoe YHUCIO).

dx :z:+1
4.143. f1=+a2)(w oy (6> 0,0>0) 4144/

dx
4.145. /1 e (n > 2 — HaTypaJbHOe YHCIO).
0

zcoszxdx
4.155. ./ 2 -5z +6

o0

sinzdz costr cos t:r

4.156. f(m2+4)(a:—1)' 4.157. /1+ dz. 4.158. f 2 d
—00

B aynuropun: 4.140-4. 143
Ha nom: ocranbHbIe 3aJja4u U3 IPUBEIEHHBIX HOMEPOB

©o
Jlabopamopnoe 3ansamue 35. Berauciienne MHTETPaJioB BU/IA f_oo f(x)dx
KoHTpoJibHbIE BONIPOCHI:

1. 3ambikaHue KOHTYpa B KOMIUICKCHYIO IIJIOCKOCThL U JleMma }KopaﬂaHa
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3amaun:

o0

rcoszdr 7 sin z dzx
4. . _reoszaxr | _rsmzdr
149. 1) /m-—2w+10’ 2) fz2—2x+10

-0
4.150. /' zsinz dzx
2 4+4z +20°

4.151, [COS 8% dz (@ n b — nonoKUTeNbHbIE YHCTA).

28.07. Bruiuncaurh HHTErpasbL

o] o
(x--1) sin 2¢ S x3 sin x
L. S ATomre % 2. T roegd 9
® (x84 5x) T 1
x34-5x) sin x (2x34-13x)
3. S x4 10259 dx. & g x4+ 1322436 sin x dx.
—0 0
[ae) [ee)
(x—1) cos 2x xsinx
5\ Geigs dx. 6.\ e .

B aynutopun: 4.149-4. 150
Ha nom: ocranbpHbIe 33a4n U3 IPUBEIACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 37. CoOOCTBEHHbIC UHTETPAJIbI, 3aBUCSIIKE OT MapaMmeTpa
KouTtpoJibHbIE BONPOCHI:

1. Ompenenenuie nHTErpana, 3aBUCSILEro OT apaMmeTpa
2. OcoOEeHHOCTH UHTErPUPOBAHMSI HUHTETPAJIOB, 3aBUCSIINX OT IapaMeTpa

3agauu:
Hcnonwsyetcs yueOnuk [5], §13

B ayauropun: 13(1), 14(1), 18(1,2)
Ha nom: 13,14,18 (ap. 3amaumn)

Jlabopamopnoe 3anamue 38. I'-pynkuus n B-pyHxmm
KoHTpoJibHbBIE BONIPOCHI:

1. Onpenenenue u cBoiictBa I'-dpyHkuus
2. Omnpenenenne u cBoiicTBa B -pyHkums

3anauu:
Ucnonp3yercs yueOHuk [5], §15

B aymuropun: 5(1-3), 6(1), 15(1,2), 16(1,2)
Ha nowm: 5(3,4), 6(2-3), 15(3,4)

Jlabopamopnoe 3anamue 39. HecoOCcTBEHHBIE MHTETPAJIbI, 3aBUCSILUE OT MapaMeTpa u
paBHOMEPHAaA CXOAUMOCTE MHTETPATIOB
KoHTpoJibHbIE BONIPOCHI:

1. OHpCIlCJ'ICHI/IC HECOOCTBEHHOIO HUHTCrpajia, 3aBUCAILICTO OT MMapaMeTpa
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2. PaBHOMepHas cCXOIUMOCTh HHTETPAJTIOB, 3aBUCAIINX OT MapaMeTpa
3agaun:
Hcnonw3yercs yaeOHUK [5],
B aynuropun: §14 1(1,2,6), 2(1,2), §16: 6(1-3), 13(1-2)

Ha JA0M: OcTtanbpHbIC HOMCpa U3 MPHUBCACHHOI'O CIIUCKA

Jlabopamopnoe 3anamue 40. nTerpansHoe npeodpazoBanue Jlammaca u @ypoe
KounTpoJibHbIE BONPOCHI:

1. OmpenenenHuie U CBOMCTBA HHTETPAIBLHOTO MpeoOpa3oBanus Jlamiaca
2. OrmpezneneHue U CBONCTBA HHTETPaJIbHOTO MpeodpazoBanus Oypbe

3amaun:

HWcnonb3yercst yueOHuk [5]

B aygurtopun: §17: 1(1,2), 2(1,2), 5(1), 6(1), 17(1),

JomonHNTENEHOE 3a/IaHUE: BBRITIOTHUTH 00paTHOE MPeoOpa3oBaHue C MTOMOIIBIO TEOPHUH BBIYETOB.

Ha JA0M: OcTtanbpHbIC HOMCpa U3 MPUBCACHHOI'O CIIMCKa

OG6pa3ubl BONPOCOB K KOJIOKBHYMY

HepequL KOMIICTEHIUI (‘{aCTI/I KOMHCTCHHI/II/I), IMPOBCPACMBIX OLICHOYHBIM CPCACTBOM:
OIIK-1.

. CkanspHble U BEKTOPHBIE MOJISI, UX XapaKTEPUCTUKHU. .
. IIoTOK BEKTOPHOTO MOJIS.
[ToTOK BEKTOPHOTO M0JIs1 Yepe3 3aMKHYTYIO ITOBEPXHOCTb.
®opmyna ['aycca-OcTporpaiackoro.
. JluBeprenuus BekTopHOro nojisi. Pacuetnas popmyna. @opmyna ["aycca-Octporpaackoro
B TEPMHUHAX TEOpHUH NoJIst. OCHOBHBIE CBOMCTBA JUBEPIEHINU.
. OU3NYECKUI CMBICII KPUBOJMHEWHOIO HHTErpajia BTOPOro poaa.
. Hupkynsaus BekropHoro noiist. [lonstue, pusndeckuit cMmpica. Pacyernas ¢popmyna.
8. Porop BexTopHoro nous. [lonsitue. Pacuernas ¢popmymna. [Ipumep nosst ¢ nocTosHHON
3aBUXPEHHOCTBIO.
9. ®opmyna Crokca. Teopema B pa3BepHyTOM Buje. POpMYyIMPOBKA B TEPMUHAX TEOPUN
TOJIS.
10. MuTerpansl, 3aBucsue ot napamerpa. [lonsrue.
11. [lonsTre paBHOMEPHOH CXOAUMOCTH U npeaenbHol GpyHkiun. Kputepuit Kormm.
12.Teopema o npesiebHOM MEpeXo/ie MoJ1 3HAKOM COOCTBEHHOTO HHTETrpaia, 3aBUCSILIET0 OT
napaMerpa.
13.Teopema 0 HEMPEPBIBHOCTH COOCTBEHHOT'O MHTETPalia, 3aBUCSILET0 OT MapaMeTpa.
14.Teopema o nuddepeHmpoBaHnn COOCTBEHHOTO HHTErpaia, 3aBUCSIIEro OT apamerpa.
15.Teopema 00 UHTErpUPOBAHHH COOCTBEHHOTO MHTETpajia, 3aBUCSIIETO OT IapamMeTpa.
16.HecoOGcTBeHHBIN MHTETpal, 3aBUCALINI OT napameTpa. PaBHomepHas cxoaumocts. [lonsTue,
IIPUMEPBI

LA wWN R

~N N
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17.JloctaTo4HbIe YCIOBHUS PAaBHOMEPHOW CXOAUMOCTH HECOOCTBEHHOTO MHTETPajia, 3aBUCAIIETO
oT mapamertpa. (Beliepmrpacca, Abens, dupuxie)
18.Teopema o mpeAeTbHOM MEPEXO/Ie MO 3HAKOM WHTErpaia Juisi HeCOOCTBEHHBIX MHTETPAJIOB,
3aBHUCSIIUX OT MapameTpa.
19.Teopema 0 HEPEPHIBHOCTH HECOOCTBEHHOT'O HHTETPaJla, 3aBUCAIIETO OT MapaMeTpa.
20. Teopema 00 M3MEHEHUHU MOPSAKA UHTETPUPOBAHUS 111 HECOOCTBEHHOT'O MHTErpala,
3aBUCSILErO OT NapameTpa.
21. B-pynkmus, e€ cBoiCcTBa.
22. I'-pynxuums, e€ cBoiicTBa
23.Ces3b Mexay [-pynkiueit u B-pynkmnuei.
24 Ilonsrue koMIuIeKCHOro yucia. Onepanuu HaJl KOMIUIEKCHBIMU YHCTIaMH.
25. Onepanuu BO3BEJCHHS B CTEIIEHb U U3BJICUEHUS KOPHS N-i1 CTENEeHU U3 KOMIUIEKCHOTO YHciia
26. Ilpenen nocneaoBaTeIbHOCTH KOMIUIEKCHBIX YHCEIL.
27. Heorpanu4eHHO BO3pacTarolue Nociae10BaTeIbHOCTH. beckoHeuHO yajaeHHast TouKa.
28. MuoxectBa B C.
29. OyHKIIUKM KOMIUIEKCHON nTepeMeHHO. OCHOBHBIE MMOHSTHUA.
30. IIpenen GyHKIMH KOMIUIEKCHOM MEPEMEHHOM.
31. HenpepbiBHOCTD (DYHKIIMN KOMIUIEKCHON TIEPEMEHHOM.
32. ludpdepentupyemMocts GYHKIIMN KOMIUIEKCHOH niepeMeHHoi. Y ciioBue Komm-Pumana.
33. 'eomeTpHryUecKHii CMBICT IPOU3BOJHON (DYHKIIUU KOMILIEKCHOM MepeMeHHOM.
1

34. OyHkuusa w = ~
35.®Oyukims w =az+b.
36. Odynkuun W=z", w=4/z.

4.1.2 OOpa3upbl 3aIaHUH 1JIS KOHTPOJbHBIX H CAMOCTOATEIbHBIX PA0OT.

HepequL KOMIICTEHIUI (‘IaCTI/I KOMHCTCHHI/II/I), MMPOBCPACMBIX OLICHOYHBIM CPCACTBOM!

[1K-2.
1. Haiitu IIOTOK  BEKTOPHOIO nons = Sz i+imy j-xz-k yepe3  3aMKHYTYIO
>+ yz =5
Llz=1z2z=3
HOBEPXHOCTH S (HopMautb BHEIIIHSAA), UCIIOJB3Ys bopmymy I'aycca-

OcTtporpaackoro U BbIOpaB CTOPOHY MOBEPXHOCTH, HANTH HEMOCPEICTBEHHO MOTOK 4Yepes3
MOBEPXHOCTH 1! X2+y?=9, SIBJIIOIIYIOCS. YaCThIO TOBEPXHOCTH S U OMNpPENEICHHYIO 3aJaHHBIM
YpaBHEHHEM.

2.. Berauciuts o popmyne CTokca U HEMOCPEICTBEHHO MUPKYIIAIHIO BEKTOPHOTO

7.2+y2+22:25

z="4

nonst % =(y=a)itly—a) j+(2-2)k BJIOJIb KOHTYpa [ : , yKasaB Ha

yepTexke HallpaBiieHne 00xo/a.

3.I[OK8.38.TB MNOTCHIUAJIBHOCTD 3aJaHHOT'O BECKTOPHOT'O IMOJIS U HalTH €ro NOTCHIHAJI, UCIIOJIB3Y

L. .:;:Izuyzzu:osxz)-f+2ysinxz-}+(zy2cosxz+2)-£
KPUBOJIMHENHBIN UHTETpal:
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4. HaiiTu MOAy/Tb M apryMEHT KOMILIEKCHOro umcia Z =+ 2 — I\/E. 3anucarh 3TO YMCIO B
TPUTOHOMETPUIECKOH (hopMe U B MOKa3aTEILHON GopMme.

3 ; o
5. Pemnts ypaBuenue \2-2° =—1+1 1 u300pasuTh Ha KOMIUIEKCHOM IUIOCKOCTH €0 KOPHH.
6. Ilycts z, =1—1i. Haiitn mepeceueHre MHOKECTB 3aJaHHBIX HEPAaBEHCTBAMHU: |Z—ZO| < |ZO|,

Rez>Rez,.

7. Haiitn nuneiinyro (yHKmio W=az+b, oroOpaxkaromiyro Kpyr |Z—21|Sr1 Ha Kpyr

lw—w,|<r,.

8. Ilyctb Z, u W, Takue, uto Rez, >0 u Imw, <0. Haiitn nuneiinyto Gpyukumo W=az+b,

0TOOpaXKAIOIIYIO HONYILIOCKOCTs Re zZ >0 na nmonymiockoets IMw <0, takyro uto W( ZO) =W,

9. Haiiti 06pa3ssl obnacreit: D, = {Z : |Z| < 1} , D, = {Z ‘Rez< —2} IpU OTOOpAKEHUH W = Ll
Z+

10. Haiitu o0pa3 odnactu D ={ z:lmz>0, |Z —4i| >1 } IIPH OTOOPAKEHUU W = 13_ .
Z+ ol
11. Haittu o6pa3s o6mactu D ={ Z:Rez>-2,Imz<2 } IPH OTOOpaKEHUH W = TR
Z—~Z

12.  Haiitu  o6paz  obmacru D ={ Z:Rez>4,1Imz >-2 } opd  OTOOpaXKEHUH

W=+/Z—4+2i +4—2i (cuntas, 4ro \/i:1).

-z
13. Haiitu o0pa3 obGmactu D:{ Z:Rez>0, Imz >0} npu oroOpaxenun W=, |——

1+Z
(cumrast, 4To \/]_. =1).

—-r(z+1)

14. Haiitu 06pas obnactu D ={ Z:Rez<-1, -1<Imz <0 } pu oTobpakennn W =€

15. Ucnonw3ys unTerpaibHyto ¢popmyiny Koy, BBIMUCIUTE HHTErpall

d
| =

T
t-1]=2

16. Paznoskute ynxumo f (z)= % B pAL:

a). 0 HEOTPHUIIATEILHBIM CTETICHSIM Z |
B).IIO OTPHUIATEIIHHBIM CTETICHSIM Z .

OHpCI[CJ]I/ITL 00J1acTh CXOAUMOCTH ITOJIYUCHHOTO psja.
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1
17. Paznoxuts pysximo f(z)=——+ - B PSIJI 10 CTENEHAM Z B 00JIACTH:

z-1 z+3i

a).comeprkamieit Touky Z =0;
B). cofiepKallel TOUKy Z =oo
C). cozeprKamieil Touky Z =—2.

Onpenenuts 007aCTh CXOIUMOCTH TOJIYYEHHOTO psfa.

2 1
18. Haiitm ocoGble Toukum QyHKIMH | (Z) = (Z —1) eXp (ﬂj , ONPENeIUTh HX THUI H
BBIYMCIIMTE BHIUECTHI B OTHX TOYKaX.

1
19. Boruncnuth BerdeThl QyHKimu f (Z) = BO BCEX OCOOBIX TOUKaX (BKIOYAs

(z—l)z(z+3i)

TOYKY Z =00).

20. I/ICHOHBBYSI BbIYCTBI, BBIYUCIINTh HHTCTPAJI

J- dr
(v—i)c+4)
[t—2i|=2
21. BeluncinuTh HHTETrpal
+00

Xi_l ax
o (x2 + 4)2
22. BpIUMCIUTH HHTErpal

+o
Xsinx

ey

23. UccnenoBaTh Ha CXOAUMOCTh MHTETpal Ha MHOKeCTBax E; u E,

1) f0°° e‘(x—a)de, E,=[0; 1], E,=(0; ).
oo In%x
2) fl TSIH xdXx., E1:[0; 1], EZ:[]_; OO)

24. Jloka3ath HempepbIBHOCTh QyHKIMK F(a) Ha MHOKecTBe E

1) F@)= fo | dx E=(0; 1);

2) F@=/, —SINX 4y, E=(0;2).

0 xq(m—-x)2

25. BBIYMCIIUTE C TOMOIIBIO SHIEPOBBIX HHTETPAJIOB:
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2 dx 1-x © Inx z .
1 oo )f = (x+2)2; 3) [, Zqdx 4) JZsin*xcos®xdx.

26. Haiitu mpou3BOJHYIO0 OT HECOOCTBEHHOTO MHTErpajia 1o napaMmerpy a:

1) flooSi:gx ; 2) foo 222 dx; 3) foool_;ﬂe"axdx; 4) foooe‘axz cosxdx.

27. Jloka3aTh paBHOMEPHYIO CXOJIMMOCTh HHTETpAJIOB 1pH a € E :
) d o _
1) [, ——dx, E=[2;w); 2) [e *"dx, E=[1;00);

In%x

3) fz X2 +q2dx ! E=(—o0;00); 4) fom& E=(—o00; 1).

1+(x—a)®’

IIpumepHbIii IepeYeHb BONPOCOB JIJISl MOATOTOBKH K IK3aMeEHY.
Ilepeuens komnemenyuil (vacmu KomnemeHyuu), NPOBEPAEMbIX OUEHOUHBHIM
cpeocmeom: OIIK-1, TTK-1.

1.CxansipHble ¥ BEKTOPHBIE MOJIS, UX XapaKTEPUCTUKH. .
2.I1oTOK BEKTOPHOTO MOJISI.
3. 1IoTOK BEKTOPHOIO IOJIS Y€PE3 3aMKHYTYIO [IOBEPXHOCTD.
4. ®opmyna ["aycca-Octporpaackoro.
5. JluBeprenuus BekTopHoro noisi. Pacuernas ¢popmyna. @opmyna ["aycca-Octporpaackoro
B TEPMHUHAX TeOpHUH 1oJis. OCHOBHBIE CBOMCTBA JUBEPIrEHIUU.
6. Pu3nyecKuil CMbICII KPUBOJIMHEWHOTO MHTErpajia BTOPOro poja.
7. Uupkynsimust BekTopHOoro 1oiisi. [Tonsitue, pusndeckuit cMmpicn. Pacuernas Gpopmya.
8. Porop BekTopHoro nons. [lonstue. Pacuetrnas ¢hopmyna. [Ipumep moss ¢ mocTosHHOM
3aBUXPEHHOCTHIO.
10. ®opwmyna Crokca. Teopema B pa3BepHyTOM Buje. PopMysInpoBKa B TEPMUHAX TEOPUU
TIOJISL.
10. MuTerpansl, 3aBucamue ot napamerpa. [Tonsrue.
11. TlonsiTHE paBHOMEPHOM CXOAUMOCTH U NpenenabHon pyHkiuu. Kpurepuit Komm.
12.Teopema o npeiebHOM MepeXo/ie MoJ1 3HAKOM COOCTBEHHOT0 HHTETrpaia, 3aBUCSILETro OT
rnapamerpa.
13.Teopema 0 HENPEPBIBHOCTH COOCTBEHHOT'O MHTETpalla, 3aBUCSILEro OT MapaMeTpa.
14.Teopema o nuddepeHnpoBaHun COOCTBEHHOTO HHTErpaa, 3aBUCSILIEro OT apaMerpa.
15.Teopema 06 uHTErpUpOBAaHMH COOCTBEHHOTO MHTErpajia, 3aBUCAIIETO OT apaMeTpa.
16.HecoOGcTBEeHHBIN MHTErpall, 3aBUCALIUI OT IapaMmeTpa. PaBHOMepHas CXOJUMOCTb.
[TonsTue, mpumepsl
17. JlocTatouHble yCIOBHSI pABHOMEPHOM CXOJIMMOCTH HECOOCTBEHHOTO MHTErpaa,
3aBHcsIIero oT napamerpa. (Beitepmrpacca, AGens, Jupuxie)
18.Teopema o mpeneTbHOM Nepexo/ie T0J1 3HAKOM HHTErpaia sl HeCOOCTBEHHBIX
MHTETPaJIOB, 3aBUCALIMX OT IapameTpa.
19.Teopema o HENPEepHIBHOCTH HECOOCTBEHHOI'O MHTETpasia, 3aBUCSIIETO OT MapaMeTpa.
20. Teopema 00 U3MEHEHUHU TOPSI/IKA MHTETPUPOBAHUS JI HECOOCTBEHHOTO MHTETrpaa,
3aBUCSAILIETO OT MapaMeTpa.
21. B-¢ynxmus, e€ cBoiicTaa.
22. I'-¢yHknus, e€ cBoiicTBa
23.CBs3b Mexy I'-¢ynkuueit u B-pynximei.
24 IlonsiTre KOMIUIEKCHOTO yHcia. Onepanuu Ha/l KOMIUIEKCHBIMU YHCIIaMHU.
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25. Onepanuu BO3BEACHUS B CTENEHb U U3BJICUECHUS KOPHSI N-i CTENEHU U3 KOMILIEKCHOTO
qucna

26. Ilpenen nocnenoBaTeaIbHOCTH KOMIUIEKCHBIX YMCEIL.

27. HeorpaHn4eHHO BO3pacTarollye Mocae10BaTeIbHOCTH. beckoHeuHO yaneHHas ToukKa.
28. MuoxectBa B C.

29. OyHKIUM KOMIUIEKCHOM nTepeMeHHO. OCHOBHBIE MMOHSTHUSA.

30. Ilpenen GyHKIIUU KOMIUIEKCHOH MIEpEMEHHOM.

31. HenpepbIBHOCTh (DYHKITUH KOMIUICKCHON TIEPEMEHHOM.

32. Tuddepenumpyemocts HyHKIINN KOMIUIEKCHON iepeMeHHoi. Y cnoBue Kommu-Pumana.
33. 'eoMeTpuveCcKUi CMBICIT MPOU3BOIHON ()YHKIIMH KOMIUICKCHOM IMTEPEMEHHOM.

34, ®yHKIUsI W = 2
35.®yukus w =az+h.

36. ®ynkuun W=z", w=4/z.

37. ApoOHo-nuueiHast QyHKITHSL.

38. Teopema 00 omnpeaesieHHH IPOOHO-THHEHHONW (DYHKITMU TpeMsl MapaMH TOYCK.

39. KpyroBoe cBOHCTBO ApOOHO-IMHEHHON (PyHKIHH.

40. Teopema 0 CUMMETPUYHBIX TOYKAX sl IPOOHO-TUHEHHON (DYHKIIHH.

41. TlokazaTtenpHas u Jorapugmudeckast QyHKIUH.

42. Oynkuus ’KyKoBCKOTO.

43. TpaHncueneHTHbIE (PYHKITUH.

44 ITonstue nnarerpana B C. CymecrsoBanne. OCHOBHBIE CBOWCTBA.

45. Brpluucienne uHTerpajia ot (PyHKIUN KOMIUIEKCHON IIEPEMEHHOM.

46. Teopema Kot 1151 0THOCBSI3HO# 001aCTH.

47. Teopema Kot 1151 MHOTOCBA3HOM 001aCTH.

48. HeomnpeneneHHbIH HHTETpall OT (HYHKIIUU KOMIUIEKCHOHN MepeMeHHONU. AHATUTUYHOCTh
HeolpezeneHHoro uurerpaia. [lepsoodpasnast.

49. Unterpanshas ¢popmyna Komm. Teopema o cpenHem.

50. I[Ipon3BoAHbIE BBICIINX THOPSAKOB JJISl aHATUTUIECKUX (PYHKITHI.

51. Teopema Mopepa.

52. Ilonsitue pyHKIMOHATBHOTO psiga. Cxomumocth. PaBHOMEpHas cxoaumocTs. [IpusHaku
Komm u Beliepmrpacca paBHOMEpHON CXOMMOCTH Psizia.

53. Teopema 0 HENIPEPHIBHOCTH CYyMMbI PAaBHOMEPHO CXOASILErocs psija.

54. Teopema 0 MOYJIEHHOM MHTETPUPOBAHUY MIOWIEHHO CXOIALIETOCS pAJa.

55. Teopema o nouneHHOM u(dHepeHIIMPOBAHUN PABHOMEPHO CXOSIIETOCS psa.

56. Crenennsle psnbl. Teopema AGens.

57. CnenctBus U3 TeopemMbl Abersi.

58. Psan Teinopa. Teopema Teinopa.

59. Hynu ananutudeckoit ¢pyHkuun. Teopema eTMHCTBEHHOCTH.

60. IIpuHIMn MaKkcCUMyMa MOZYJIA.

61. Pan Jlopana. O6macts cxoaumoctu psiga Jlopana.

62. Teopema 00 OZJHO3HAYHOM IPEJICTABICHUH aHATUTHYECKON (QyHKIMHU psiioM JlopaHa.
63. M3onupoBaHHbIe 0COObIE TOUKH aHATUTHUECKON QyHkunu. Mx kiaccupukanus.

64. IloBeneHne aHATUTHYECKON (DYHKIIMU B OKPECTHOCTU M30JMPOBAHHBIX OCOOBIX TOUYEK.
65. Omnpenenenre BpIYETa AHATUTHYECKOW (PYHKITUU B U30JMPOBAHHONM 0CO00M TOUKE.
PacueTrHble popMyIbI Tl BEIUETA B MOJTIOCE.

66. OcHOBHasl TEOpEMa TEOPUH BBIYETOB.

67. Bpruet ananuTu4eckoi GpyHKIMM B OECKOHEUHO yaneHHoi Touke. Teopema o cymme Beex
BbIYeTOB. CIlIEICTBHE U3 HEE.

68. BbIUKCIIeHNEe MHTErPATIOB BHA [ 02” R(cos ¢,sin @) dg .

69. Berumcnenne nnterpaos Buna | f (x)dx.
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70. Jlemma JKopaana. Berumcienne nHTErpaioB Buaa f_c:o el f(x)dx.

Kpurepun oueHuBaHusi pe3yJbTaTOB 00y4YeHUsI

3adeT 1o IMPAKTUKEC BBICTABJIACTCA 110 PE3yJIbTaTaM BBIIIOJIHCHHBIX KOHTPOJBbHBIX pa60T,

WUH/IMBUIYAIBHBIX 33JaHUH M TeKymed paboTel Ha 1abOpaTOPHBIX 3aHATHUSX.

OrMeTka

«3a4YTC€HO» BBICTABJIACTCA IIPU 60.]'[66, yeMm 60% BBITTOJIHEHUHT HHAUBHUAYAJIbHBIX SaﬂaHHﬁ.

OneHka

KpI/ITepI/II/I OLICHHBAHHUA Ha 3K3aMCHC

OTJIMYHO

— CHUCTeMAaTU3UpPOBAHHBIC, TTyOOKHE M TMOJHBIC 3HAHUS 1O BCEM
pazfesiaM JUCLMIUIMHBL, @ TAK)KE 110 OCHOBHBIM BOIPOCAM, BBIXOJSIINM
3a Ipeiesbl yueOHON IPOrpaMMBl;

—  TOYHOE UCIIOJIb30BaHUE Hay4yHOU TEPMHUHOJIOTUU
CHUCTEMAaTUYECKH TIpPaMOTHOE M JIOTMYECKH IIPABUIIBHOE M3JI0KECHHE
OTBETA Ha BONPOCHI;

— Oe3ympedyHOoe  BIAJECHUE  HMHCTPyYMEHTapueM  y4eOHOMU
JUCLHUIUIMHBL, YMEHHE ero 3((EeKTUBHO MCIIOJIb30BaTh B IOCTAHOBKE
Hay4YHBIX U MPAKTUYECKUX 3a/1aY;

— BBIP@XEHHAsl CIIOCOOHOCTh CaMOCTOSATENbHO M TBOPYECKU
pemaTh CI0KHbIE TPOOJIEMBI M HECTaHJAPTHBIE CUTYAIlUH;

— TOJHOE M IIyOOKOE€ YCBOEHHE OCHOBHOM M JIOTOJIHUTEIbHOU
JUTEPaTyphl, PEKOMEHIOBAHHOH Y4e€OHOI MporpaMMoi 10 AUCIUIUINHE,

— YMCHHME OpHUEHTHPOBATbCS B TEOPHSX, KOHLENUUAX U
HAIpaBJICHUSAX JAMCUMIUIMHBI M JlaBaTb WM KPUTHUYECKYIO OILICHKY,
WCIIOJIb3YS HAY4YHbIE JOCTHKECHUS JPYTUX JUCLUIUINH;

—TBOpYECKas CaMOCTOSITEIIbHAS pabota Ha
IPAaKTUYECKUX/CEMUHAPCKUX/1ab0paTOpHBIX 3aHATHUSAX, aKTUBHOE
ydyacTue B TPYIIOBBIX OOCYXACHUSIX, BBICOKUN YPOBEHb KYJIbTYpPBI
VCIIOJIHEHUS 3aJaHN;

— BBICOKUI ypOBEHb C(POPMHUPOBAHHOCTHU 3asBJIEHHBIX B paboueit
IpOrpaMMe KOMIIETEHIINUH.

XOPpOLIO

— JIOCTaTOYHO IIOJIHBIE M CUCTEMAaTU3UPOBAaHHBIE 3HAHMS I10
JTUCIUIUINHE;

— YMEHHE OPUEHTUPOBATHCS. B OCHOBHOM TEOPHSX, KOHLENIUAX U
HAIPAaBJIEHUSAX TUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

— HCNOJIb30BaHUE HAYYHOH TEPMHUHOJIOTUH, JIMHIBUCTHYECKU H
JIOTUYECKH NPABUIIBHOE M3JI0’KEHHE OTBETA HA BOIIPOCHI, YMEHHE JENIATh
000CHOBaHHbIE BBIBOJIBI;

— BJAQJICHWE WHCTPYMEHTapueM II0 AWCLUUIUIMHE, YMEHHE €ro
UCIOJIb30BaTh B IOCTAHOBKE U PELICHUU HaYYHBIX U MPO(EeCcCHOHATBHBIX
3ajad4;

— YCBOEHME OCHOBHOM M JIONOJHUTEIBHOM JIUTEPATYPHI,
PEKOMEHI0BaHHOW yueOHOU MPOrpaMMoOil 1o TUCHUTUIHHE;

— caMocCToATeNbHasl paboTa Ha MPAKTHUECKUX 3aHATHSX, y4acTHe
B TPYIIOBBIX OOCYXIEHHSIX, BBICOKUN YPOBEHb KYJIbTYpPbl HWCIOJHEHUS
3aJIaHuUM;

— CpeIHUull ypoBeHb CPOPMUPOBAHHOCTU 3asIBJICHHBIX B paboueit
IporpaMMe KOMIETEHIIUH.
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YIOBJIETBOPUTEI — JI0OCTATOYHbII MUHUMAaJIbHBIA 00beM 3HAHUN 1O AUCIUILINHE,
BHO — YCBOGHHME OCHOBHOMW JIMTEPATyphl, PEKOMEH/I0BaHHON y4eOHOH
IIPOrpamMMoi;

— YMEHHE OPUEHTHPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIEIIIUAX U
HaIIPaBJICHUAX 110 JUCLHUILIMHE U 1aBaTh UM OLICHKY;

— HCIOJB30BaHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTHYECKOE M
JIOTHYECKOE U3JI0KEHHE OTBETA Ha BOIPOCHI, YMEHHUE JIeaTh BBIBOBI 0€3
CYLIECTBEHHBIX OIINOOK;

— BJAJICHUE MHCTPYMEHTApHEM Y4eOHOW IUCHMILUIMHBI, YMEHHE
€ro MCII0JIb30BaTh B PEILICHUN TUIIOBBIX 3a/1a4;

— YMEHHME IIOJ, PYKOBOJACTBOM IIPENOJABATEN  PEIIATh
CTaHJapTHBIE 3a7a4u;

— paboTa oA PYKOBOJCTBOM IPENOaBaTelNsl Ha MPAaKTHUECKUX
3aHATHAX, JOIYCTUMBIN YPOBEHb KYJIbTYpPbl HCIIOJIHEHUS 3aJaHUM;

— JIOCTAaTOYHBI MUHHMAJIbHBI YPOBEHb C(OPMHPOBAHHOCTH
3asBJICHHBIX B paboyel nporpaMMe KOMIIETeHIIUH.

HEYJIOBJIIETBOPUT — (pparmMeHTapHbIC 3HAHUS 110 JUCLUIUINHE;
€JIbHO — OTKa3 OT OTBETA (BBINOJIHEHUS TUCbMEHHON paboThl);

— 3HaHUE OTJEJIbHBIX UCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4eOHOMH
IIPOrpaMMOM MO JTUCHHUIIINHE;

— HEYMEHUE HUCII0Ib30BaTh HAYYHYIO0 TEPMUHOJIOTHIO;

— HaJIn4YKe rpyobIX OMIMOOK;

— HU3KUH yPOBEHb KYJIbTYpbl HCIIOJIHEHUS 3aJaHUM;

—HU3KAH YpOBEHb C(POPMHUPOBAHHOCTH 3asBJICHHBIX B paboueit
IIPOrpaMMe KOMIIETEHLIUH.

JUis  yCHemrHoro BBIOJIHEHHUs Ja0opaTOpHOM paboThl oOydaromiemycst cienyer
O3HAKOMHUTBCSI C TEOPETHUYECKOM 4YacThio JUCHMIUIMHBI 10 TeMe JabopaTopHON paloTshl,
U3J0XKEeHHOW B nekuusax. s yriayGieHHOro MOHMMAaHMs TEOPEeTHYECKOro Mmarepuaia MOTyT
OBITh UCIIOJIb30BaHBI HICTOYHUKH, YKa3aHHBIC B CITUCKE OCHOBHOM JiuTeparypsl [1-8].

Kpurepuem 10MKHONH NOATOTOBKM CTYAEHTOB K BBINOJHEHHIO JIAOOPATOPHBIX pPadbOT
ABIIAIOTCS TMPUOOPETEHHbIE 3HAHUSA, MO3BOJISIONIME O0€30IMO0YHO OTBETUTH HA BOMIPOCHI,
chopMyIHpOBaHHBIE MO KaXa0il TeMe J1abopaTopHbIX padoT. s mpuoOpeTeHHs TOJKHBIX
HaBBIKOB K PELICHHUIO 3a/ad IpeJIoyiaraeTcs pelieHue 3aJad Ha J1abopaTOpPHBIX 3aHATHSIX B
y4eOHBIX ayaUTOPHUAX TOJ PYKOBOJACTBOM IpernojaaBatrelis. 3aKperuieHue NpUOOPETEeHHbIX
HABBIKOB OCYILECTBJISIETCS] BHEAYJUTOPHBIM CaMOCTOSTEIbHBIM PEIIEHUEM CTYACHTOM 3ajad.
Howmepa 3amau nis pemieHus B ayIMTOPUM U IOMa yKa3aHbl K KaX101 1abopaTopHoii padore.

OneHouHble CpeAcTBa IS MHBAIMAOB U JHUI] C OIPAHMUYEHHBIMH BO3MOXHOCTSMU
3JI0pPOBBS BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX MCUXO()U3NUECKUX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
310pOBBS IIPEAOCTABIIACTCS JOMOJHUTEIBHOE BPEMS Ui IOATOTOBKY OTBETA HA DK3aMEHE;

— IIPU MIPOBEJIEHUU MPOLETYPHl OLICHUBAHUS PE3YJIbTATOB O0YyUEHUSI MHBAJIUJOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370pPOBBs IIPELyCMATPUBACTCS UCIIOIb30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;
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— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
M WHBAINAOB TPOIEIypa OLEHUBAHUS pE3YIbTaTOB OOYYEHHS MO AWUCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHuBaHUS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIMI[ C OTPAaHHMYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B QGopMax, aJaNTHPOBAHHBIX K OTPAHUYEHHUSIM HX 3J0POBbSI M BOCIPHSATHS
uHpOpMaLUu:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist 5aL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyHIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO anlapara:

— B mieyaTHoM hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. [lepeyenb yueOHOM JJUTEPATYPHhI, HHGOPMAIIMOHHBIX PECYPCOB M TEXHOJIOTHIA
5.1. YueOHasi auTeparypa:

1. M.M. Illabynun. Teopus ¢(yHKUMH  KOMIUIEKCHOTO  IMEPEMEHHOro  /
M.U.1la0ynun, FO.B. CugopoB. — 3-e u3n., ucnp. u gom. — M.: Jlaboparopusi 3HaHuUii:
JIabopatopus 6a30Bbix 3Hanuii, 2016.- 303c. — ISBN 978-5-93208-209-6 (40)

2. CeemankoB A.l'., TuxonoB A.H. Teopust pyHKIUII KOMIUIEKCHOH TEpEeMEHHOMN
[DnexTpoHHbIi pecypc]: Yueob.:lns By30B. — 6-¢ m3., crepeor. — M.: ®DU3MATIIUT, 2010. —
336¢. — (Kypc Bwicmieii Matematuku u maremarndeckod ¢usmkm) — ISBN 978-5-9221-0133-2
https://e.lanbook.com/book/48167

3. [TanTeneeB, A. B. Teopus ¢QyHKIUNH KOMIUJIEKCHOTO TIEPEMEHHOTO U
OTIEpAIIMOHHOE MCUMCIIEHUE B TIpUMEpPaxX M 3ajiayax [DIEeKTPOHHBIN pecypc]: yueOHoe mocodue /
A. B. Ilaarenees, A. C. Sxumosa. - CII6. : Jlams, 2015. — 448c¢c. -
https://e.lanbook.com/book/67463

4. [IpuBanos, U. N. Beeaenune B Teoputo (yHKIMI KOMIUIEKCHOIO MEPEMEHHOIO
[DnexTponnbiit pecype]| : yuebnuk / IlpuamoB M. U. - CII6. : Jlaws, 2009. - 432 c. -
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=322

S. Kynpssues, JleB Imutpueuy. Kypc MmareMaTHuecKoro aHaim3a: y4eOHUK A1
OakanaBpoB: y4eOHUK JJIS CTYJIEHTOB BY30B, 00yYarOIUXCsl [0 €CTECTBEHHOHAYYHBIM U
TEXHUYECKUM HarnpasieHusM U cnenuansaoctaM. T. 3 / JI. /1. Kyzapssues ; Mock. ¢pu3nko-TexH.
uH-T (['oc. yH-T). - 6-¢ u3n. - Mocksa : FOpaiir, 2012. - 351 c. - (bakanasp. ba3oBsrii kypc). -
ISBN 9785991618922 : 306.79. (50)

6. Maunsixus, K. B. MI306panHble ri1aBbl KOMIUIEKCHOTO aHANU3: ydeOHoe mocodue /

K. B. Manbixun, H. M. Yepnsix; M-Bo o6pa3oBanus 1 Hayku Poc. @enepanun, Kydanckuii roc.
yH-T. - KpacHonap : [Kybanckuii rocynapcTBeHHsli yuusepcuret], 2014. - 122 c. : - ISBN
9785820910685 : 34.21. (17)

7. Hemunosuy, bopuc ITaBnosuu. COOpHUK 3a1a4 U yIIpakHEHHH 110
MaTeMaTHUYeCKOMY aHau3y : yuebHoe nocoodue /g By30B / b. I1. JlemunoBuu. - Mocksa : ACT :
Actpenb, 2010. - 558 c. - ISBN 9785170100620. - ISBN 9785271036019 : 75.00. (2)
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https://e.lanbook.com/book/48167
https://e.lanbook.com/book/67463
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=322

8. JIsBoBckmit, C.M. Jleknuu 1o KOMIUIEKCHOMY aHaim3y: Kypc Jekmui / C.M.
JIbBoBCcKuli ; HesaBucumelii MockoBckuil YHuBepcuter. - M3n. 2-e, crepeorun. - Mocksa :
MIIHMO, 2009. - 136 c. - ISBN 978-5-94057-577-1 ; To e [DnekTponHsIit pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=63178 (11.09.2018).

5.2. Ilepuoauyeckas Jureparypa

He ucnons3yercs

5.3. UHTepHeT-pecypchbl, B TOM 4HCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

DJ1eKTPOHHO-0u0InoTeYHbIe cucTeMbl (IBC):

1. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
2. OBC «ZNANIUM.COM»y www.znanium.com

3. DBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Springer eBooks: https://link.springer.com/

Oo6mepoccuiickuit mopran Math-Net.Ru: http://www.mathnet.ru

Trwne

Pecypcbl cBOOOAHOTO 1OCTYHA:

1. ®enepanbusblii nopran "Poccuiickoe odpazosanue” http://www.edu.ru/;

2. Enunas xoiexius mudpoBbIx 00pa3zoBareibHbIX pecypcos hitp://school-collection.edu.ru/ .
3. OO6pa3oBatenbHblii moptan "Yuebda" http://www.ucheba.com/;

CoOcTBeHHBIE 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(popmanuonnbie pecypenl Kyol'y:
1. Cpena MomynpHOTO TUHaMU4ecKoro ooydenus http://moodle.kubsu.ru
2. baza yueOHbIX JIaHOB, y4€OHO-METOIUYECKUX KOMILJIEKCOB, IyOJIUKAIMA U KOHPEpEeHIUH
http://mschool.kubsu.ru/

6. MeToauyeckue YKa3aHuUsl sl OOY4YAKIOIIMXCH IO OCBOEHUIO UCHUIJIHHBI
(Mmomyuis)

IIo KypCy npeaAyCMOTPEHO HNPOBCACHUC JICKIIMOHHBIX 3aHHTPII>i, Ha KOTOPbIX HAaCTCA
OCHOBHOM TeOpeTI/I‘IeCKI/Iﬁ MaTrepual, na6opaTopHHx 33.H$ITPII>1, MO3BOJIAIOMIUX CTYACHTAM B
MOJTHOM MCpPEC O3HAKOMUTHCSA C MMOHATUAMU U METOJaMU KomimrexkcHoro ananusa M HaBBIKAMH HUX
MMPUMCEHCHUEM B PCIICHUN NMPAKTUYCCKUX 3aJ/1a4.

BaxneimuM 53TarnoM SBISIETCS CaMOCTOsITeNbHAs padora 1o auciuiuimHe. llenbro
CaMOCTOSITEIbHON pa0oThl OaKkanaBpa sBISETCS yriayOJeHne 3HAHUMN, TOJTyUYEeHHBIX B pe3yJIbTaTe
ayIUTOPHBIX 3aHATUH. BpIpabaThIBalOTCS HAaBBIKM CAMOCTOSATEIBHOW pabOTHI. 3aKpeTUISIOTCS
OTIBIT ¥ 3HAHMSI, TOJIyYEHHBIE BO BPeMsI TaOOPATOPHBIX 3aHATHA.
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CamocrosiTennpHass paboTa CTYJASHTOB B XOAC W3YYEHUS JUCIUIUIMHBI COCTOUT B
BBIMIOJIHGHUM  WHJMBHUAYAIbHBIX  3aJlaHAW, 3aJaBaeMblX  MpenojaBaTeieM,  BEAYLIUM
1ab0opaToOpHBIE 3aHATHS, MOATOTOBKH TEOPETUYCCKOTO0 MaTepuana K JIa0OpaTOPHBIM 3aHSATHUSM,
HA OCHOBE KOHCIIEKTOB JICKIIMA W Y4eOHOH NUTEepaTyphl, COTIACHO KAJICHIAPHOMY IUIAHY H
MOATOTOBKUA TEOPETHUECKOr0 MaTepuajia K TeCTOBOMY OIPOCY, 3a4eTy U 3K3aMEHY, COTJIACHO
BOIIPOCaM K DK3aMEHY.

VYkazanus o opopmiieHuto padoT:

- pa60Ta Ha na6opaTopHHx 3aHATHAX M KOHCIEKTHI JICKITHH MOT'YT BBIIIOJIHATBHCA Ha
OTACJIBHBIX JIMCTAxX hi9%(s10) HEIIOCPEACTBCHHO B pa6oqel71 TETpaau,

- O(bOpMJ'IeHI/Ie HHIUBUAYAJIbHBIX Sa,I[aHI/Iﬁ JKEJIAaTCIbHO Ha OTACJIBHBIX JIMCTaX.

[IpoBepka MHAMBHAYaAIbHBIX 3aJaHU IO TeMmaMm, pa3o0paHHBIM Ha J1a00pPaTOPHBIX
3aHATHUAX, OCYILIECTBIISIETCS Yepe3 Helleo Ha TeKYIIeM JIa0opaTOPHOM 3aHITHH, OO0 B TeUEHUE
HEJIENU T10CJIE 3TOr0 3aHATHS Ha KOHCYJIbTal[UH.

I[JI)I PA3BACHCHUSA HCIOHATHBIX BOIPOCOB JICKTOPOM M ACCUCTCHTOM CXKCHCIACIBHO
MMPOBOJATCA KOHCYJIbTAIUH, O BPEMCHU KOTOPBIX I'PYIIIBLI U3BCIIAIOTCA 3apaHee.

VYuyebHas AeATeNbHOCTh MPOXOJUT B COOTBETCTBMM C IpadUKOM yueOHOro Ipolecca.
[Tponiecc camocTOATENBHOW pPabOThl KOHTPOJUPYETCS BO BpeMs ayAMTOPHBIX 3aHATUH U
UH/IMBUYaJIbHBIX KOHCYyJbTauui. CaMmocTosTeNbHAs paboTa CTYIAEHTOB NMPOBOAUTCSA B (opme
W3YYEHHUs OTAEIBHBIX TEOPETUUECKHUX BOIPOCOB IO IIPEIIaraéMou JIMTEPAType U BBIIOJHEHUU
NPaKTUYECKHUX 3a/IaHUH 10 pa300paHHBIM BO BPeMs ayTUTOPHBIX 3aHATHI IpUMEpPaM.

q)OHIl OLCHOYHBIX CPCACTB AUCHUIINIMHBI COCTOUT M3 CPCACTB TCKYLICT'O KOHTPOJIA (CM.
CIIMCOK 3a7a4 U BOIIPOCOB KOJ'IJ'IOKBI/IYMa) 1 UTOTOBOM aTTeCTallun (Sa‘IeTa, SKSaMeHa).

B kauecTBe OLEHOYHBIX CPEACTB, MCHOJB3YEMbIX JUISi TEKYIIETO0 KOHTPOJIS
yCIIeBAaeMOCTH, TpeJiaraeTcsi MepeyeHb BOMPOCOB, KOTOPbIE MpopabaThIBalOTCS B Mpoliecce
OCBOCHHS Kypca. J[aHHBII MNEepedyeHb OXBAThIBAET BCE OCHOBHBIE pa3/ielibl Kypca, BKIOYas
3HaHMS, TIOJy4aeMble BO BPEMsl CaMOCTOSITENbHON paboTel. KpoMe TOro, BaXKHBIM 3IEMEHTOM
TEXHOJIOTUM SIBJSIETCSI CAMOCTOSATEIbHOE pEIIeHHWE CTyJeHTaMH M cjaada 3aJaHuil. 1o
MOJTHOCThIO MHAWBHIYyanbHas (opma oO0ydeHus. CTyIeHT paccKa3blBaeT CBOE pEIIECHUE
IIPENO0IaBaTEI0, OTBEYAET Ha JIOITOJIHUTEIIBHBIE BOIIPOCHI

B ocBoeHun AMCHUIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbs OOMNBINIOE 3HAYCHHE WMEeT WHJIWBHJyalbHas ydeOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOr0o MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIUM WHIWBHUIyAIM3AIMA OOYYCHHS M YCTAaHOBJICHUIO BOCITUTATEIIHHOTO KOHTAKTA
MEXIy TIpernojaBaTeieM W OOYyYalIIUMCS WHBAIUIOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBBSI.
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7 MartepuaibHO-TEXHHYECKOe o0ecneyeHne Mo JMCUUILTHHE (MOTYJII0)

HaumenoBaunue
CHEelMAIbHBIX ITOMEIECHUN

OCHAILIEHHOCTD
CIIELUAJIBHBIX [TOMEIICHUN

[IepeueHb JIMIIEH3MOHHOTO
IpPOrpaMMHOro obecreyeHus

VYuebusle ayauropuu A305,

MeoGenb: yuebHas mebenb

MS Windows, MS Word, MS

A307, 133, 129. s | Texauueckue cpexnctBa | PowerPoint
POBEICHUS 3aHATUI | 00yUCHUS:

JICKITMOHHOTO THIIA 9KpPaH, MPOEKTOP, KOMITBIOTEP

YueOubie ayautopuu s | MeOenb: yaeOHas MeOennb He npenycMoTpeno
npoBe/ieHusT  J1abopatopHbIX | TexHuueckue cpezncTBa

pabot: 133, 149, 150.

o0y4yeHHs: He TPeOYIOTCA

Aymutopun A305, 133, 150, | yueOnas wmebenb  (ctoisl, | MS Windows, MS Word, MS
148, JUTSE IPYIIOBBIX | CTYJIbS, nocka), | PowerPoint
(MHIUBUIYaTbHBIX ) MPE3CHTAMOHHAS TEXHUKA

KOHCYJIbTALUU

Aymutopun A305, 133. nns | yueObnass wmebens  (ctouibl, | He mpexycMoTpeHo
TEKYIIEro KOHTPOJIS, | CTYJIbsI, JOCKA)

MIPOMEKYTOUHAS ATTECTAIUS

CamocrositenbHas  pabora: | Kabunersl g | MS Windows, MS Internet
102-A, a TaKKe | camocTosiTeIbHONH  pabotsl, | EXplorer, Microsoft Edge
CTYJIEHTYECKHI  YWTaJIbHBIM | OCHAILIEHHBI KOMIBIOTEPHOU

3anm  Oubmmorexkn  KyOI'Y | TEXHUKOW € BO3MOYKHOCTBIO

(x.109C) u 3an nmocrtyma K
JIEKTPOHHBIM pecypcaM U
kartaoram (k. A213).

MOJIKJIFOUEHUS K ceTH
«HTEepHET»,  NpPOrpamMMon
HKPaHHOTO  yBEIUYCHHUS U
00€ecre4YeHHbI J10CTYIIOM B
AIIEKTPOHHYIO
MH(}OPMaLIOHHO-
00pa3oBaTeNbHYIO cpeny
YHUBEPCUTETA!
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