1920
MUHUCTEPCTBO HAYKU U BBICLLIET'O OBPA3OBAHUSA
POCCUIICKON®EJIEPALINU

¢bumman OenepanbHOTo rOCYAapCTBEHHOTO OF0IKETHOTO
00pa30BaTEIbHOTOYUPEKACHUS BBICIIETO 00pa30BaHUs

«KYBAHCKHWM I'OCYJJIAPCTBEHHBIM YHUBEPCUTET»
B . HoBopoccuiicke
Kadenpa nndopmatuku u MaTeMaTuKu

2022 1,

PABOYASI IPOI'PAMMA JUCLMITJIMHBI
(MOJIY.JISD)

b1.0.23 KoMIL1eKCHBIN AaHAJIHN3

Hanpasnenue

nmoaroroBku/cnenuaiibHOCTh 01.03.02 IpukinamgHas MaTeMaThka 1 HHQOpMATHKA

HamnpaBnenHnocTs (mpoduis)/crieruain3anus

MaremMaTH4eCcKOoe )41 I/IHd)ODMaI_[I/IOHHOG obecneueHue SKOHOMHUYECKOMN
ACATCIIbHOCTHU

dopma oOydeHus: ouHas

Kpanuukanus bakanasp

Kpacnonap 2022



PaGouass mporpamMma AUCHUIUIMHBI COCTaBJICHA B COOTBETCTBUM C
dbenepaibHBIM TOCYIapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIETO
obpazoBanust Ne 9 ot 10.01.2018 mo nampasnenuto moaroroBku 01.03.02
[Ipuknagnas MmaTeMaTika U HHPOpMaTHKa

[Iporpammy cocTaBuiI(1):

Hesuenko C.B., kanu.dwusz.mar. %
HayK, JIOIIEHT, JTOIIEHT 2
Kadeapsl uHDOpPMATUKU |

MaTEeMaTHKHU

P3yn N.I'., kxanp.¢pus.Mar.HayK,
JOLIEHT, JIOLUEHT Kadeapbl
UHPOPMATUKU U MAaTEMATUKH

Macnosa E.IO. npenopaBarens
kageapel  UHGOPMATUKU U
MaTeMaTUuKH

PabGouass mnporpamma AMCHUIUIMHBL YTBEp KJE€Ha Ha  3aceJaHud
kadeaps! tHGOpMATUKU U MaTeMaTuku poTokoi Nel(Q ot 19.05.2022

3aBenyromuii kadeapoi kau.pusz.maT.HayK, qoueHt, U.I".P3yn
YTBepxkaeHa Ha 3aceaHUU Y4yeOHO-METOIUYECKON KoMHUcCUU (duauana

1poTokoJ Ne 9 «19» mas 2022 r.

[Ipencenarens YMK [Ipsiuenko C.B., xaHn. ¢wus.mar.HayK, IOIEHT, JOICHT

Kadeapbl ”HPOPMATUKHN U MAaTEMaTUKU

PenenzeHTnl:

1. O.B.KoBanésa — gupexrop OO0 «Dopkonga»
2. M.K Kynuna - nupexrop no pazsuturo OO0 «AUTU BU3HEC 0D



1 Lenu 1 3a1a4u W3yYeHHUs TUCHHUILTHHBI.
1.1 Ilean ocBOEHMS AUCHMUILJIMHBI.

Lenpto mnpenojgaBaHuss W U3Y4eHUS AUCUMILIMHBI «KOMIUIEKCHBIM aHalIu3» SBISETCS
dbopMupoBaHUe TIpe/CcTaBICHU 00 0000IIEHUAX MOHATUN MaTeMaTUYECKOro aHajau3a Ha ciaydait
(GyHKIHMH KOMIUIEKCHBIX MEPEMEHHBIX, (YHKIMOHAIBHBIX PSAAOB, HHTETPAJIOB C MapaMeTpamMu U
TEOPUH TOJISI, a TAaKXKE HUX POJIM B CUCTEME MATEMAaTUYECKUX HAYK U B MPUIOKEHUAX IPYTUX
€CTECTBEHHOHAYYHBIX JIUCLUIUIMH.

1.2 3agaun AMCHUINIIAHBI

(dbopMHpoOBaHHE y CTyIEHTa MPEACTABICHUH 00 OCHOBHBIX IMOHITHUAX M METOJaX
Teopun GyHKINI KOMIDIEKCHOTO TIEPEMEHHOTO;

BbIpaOOTKa HaBBIKOB HCHOJb30BaHUsA MeTo/10B KommiekcHoro ananusa u Teopuu
IIOJISL JIJISl PELLICHUs TEOPETUYECKUX U NIPUKIIAIHBIX 3a/1a4;

1.3 MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMBbl.

HucuumnuHa «KOMIUIEKCHBI aHalu3» OTHOCUTCA K BapuaTuBHOW uacTu broka 1
«/IMCUMTIUITMHBI U MOJTYJIH.

Jig u3ydeHus JUCHUIUIMHBI CTYAEHT JOJDKEH BIAJAETh 3HAHUSIMH, YMEHHSIMH H
HaBBIKAMU MO AUCHUILTHHE «MaTeMaTuyecKuil aHamus3y.

3HaHUSA, TOJydaeMmble TPU M3YUYCHUH JUCHUILIMHBI «KOMIUIEKCHBIA — aHaIu3y,
dbopMupyroT npodeccuoHaIbHble KOMIIETEHIIMU CTyieHTa B oonacTu [IpukianHoil MaTemMaTHKH,
HCIIOJIB3YIOTCS B €CTECTBEHHOHAYYHBIX M MaTEMaTUYECKUX quciurinHax bioka 1.

14 IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00yUYeHUS 1O JUCIHHUILJIMHE ,
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOI
NpOrpaMmbl.

W3ydyenne paHHOW y4uyeOHOW JUCIUIUIMHBI HAaIlpaBlIeHO Ha (QOpPMHUpPOBaHUE Y
00yyaromuxcs CAeAyOIUX KOMIIETEHIUI:

KO,I[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTHIKCHUA PeSyJ’IBTaTLI 06y‘ICHI/I$[ 10 TUCHHUITITIMHE
KOMIICTCHII NN

OIIK-1 Cnoco0en npuMeHATH GyHIaAMeHTAJbHbIE 3HAHMSA, NOJY4YeHHbIe B 00JACTHM MaTeMAaTH4YeCKHUX M
(M1M) ecTeCTBEHHBIX HAYK, H HCIO0JIb30BATh HX B NPOdecCHOHATBLHOM AesITeTbHOCTH

HOIIK-1.1 (06.016 A/30.6 3u.3) CmocobeH | 3HaeT TeOpeTHYECKHE IIOJIOKCHHSA, JISKAIlHe B OCHOBE
MIPUMEHSTh (dhyHIaMEeHTAIbHBIC 3HaHUs, | MOCTPOCHHS TCOPHH U METO/IOB KOMIUICKCHOTO aHaJIH3a
MIONyYCHHBIC B OOJIACTH MaTEMAaTHICeCKUX U (WJIH)
€CTECTBEHHBIX HAyK, M HCIIOJIb30BATh HX IPH
aHau3e NpeMETHON o0nacTu

YMeeT mOKa3bIBaTh YTBEPKACHHS, BBIOMPAaTh METOXBI UL
pemieHus 3ajady KOMIUIEKCHOTO aHaju3a M IPUIIOKECHUH
Teopud (PYHKIMH KOMIUIEKCHOTO THEPEMEHHOTO M TEOPUH
TIOJIS




Bnaz[eeT OCHOBHBIMU MCTOJaMHU PCHICHUA THUIOBBIX 3aJa4
KOMIIJICKCHOI'O aHaJIh3a, crioco0eH OPUMCHATL 3TH MCTOAbL
JUTA peIICHUS KOHKPETHBIX MPUKIaJHBIX 3ada4

IIK-1 CnocoleH pemiath aKTyajlbHble U 3HAYMMBbIe 32124 NPUKJIATHON MAaTeMaTUKH U HH(POPMATUKH

HIIK-1.8 (40.001 A/02.5 [p.2) JesrensHOCTH, | 3HaeT
HampaBjeHHas Ha PElIeHHe 3a/a4 aKTyalbHBIC H

OCHOBHEIC

IIOHATHUA,
n MCTOAbI KOMIIJICKCHOI'O aHaJIn3a

ITIOJIOKCHHUA

3HAYMMBIC 33/1a4d TNPHUKIAJHOH MaTeMaTHKH H
MHQOPMATUKU  AHAINTHYECKOTO  Xapakrepa,

YMeeT HuCHIob30BaTh TMOJYUYCHHBIC 3HAaHWUA  IJId PEIICHUA
MAaTEMATHYCCKUX U MPUKIIAAHBIX 3a1a4

MPE/ITIOJIAraroIuX BEIOOP 1 MHOTOOOpa3ue
aKTyaJbHBIX CIIOCOOOB PElICHHS 3a1a4

Bnageer HaBbIKaMU IIPaKTUYECKOTO IIPUMEHEHUS 3HAHUI

KO,I[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTHIKCHUA
KOMIICTCHIIH

PeSyJ’ILTaTBI 06y‘ICHI/I$I IO JUCHMITIINHE

teopuu nosast u TOKII.

2. CTpyKTYypa M co/iep:KaHue JUCIHHIIIHHbI

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCUMILIMHBI IO BUAaM padoT

OOmast TpynO€MKOCTh JUCHUIUIMHBI cocTaBisgeTr 6 3ad.eq. (216  dwacos),
pacrmpeziefieHre o BuaaM padoT MpeICTaBICHO B Ta0IuIle
Bun yaeGHOM paboThI Bcero Cemectpbl
4acoB (vacer)
4 cemectp

KonrakTHasi padorta (Bcero), B TOM 4ucJjie:
AyauTopHble 3aHATHS (BCero) 112 112
B ToM uucne:
3aHATHS JEKIMOHHOTO TUTIA 48 48
JlaGoparopHble 3aHATHS 64 64
HNnas koHTaKkTHasi padoTa
B ToMm unce:
KonTponupyemast camoctosrenbHas padora (KCP) 4 4
[Ipomexyrounas arrectauust (MKP) 0,5 0,5
CamocrosiTesibHas paboTa, B TOM 4HciIe:
[IpopaboTka yueOHOTO MaTepuaia 14,8 14,8
BrinonHeHne HHANBUAYAIBHBIX 33 JaHUH 30 30
[ToaroToBka K TEKyIIeMy KOHTPOJIIIO 10 10
Konrtpousb
ITonroroBka Kk 3K3aMeHy 44,7 44,7
O01mas Tpya0eMKOCTh qac. 216 216

B TOM 4HCJIe KOHTaKTHas padora 116,5 116,5

3a4. e/l 6 6

2.2 Coaeprxkanue QM CHUNINHBI

ux

Pacnpenenenne BumoB yueOHOW pabOTHl U X TPYIOEMKOCTH O pa3jesiaM AUCUUIUIAHBL,

u3ydaeMele B 4 cemectpe (ounas ¢popma)



KonunuecTBo uacoB
No HaumenoBanue pazzienos AynuropHas Bueaynurophast
Bcero pabora pabora
JI JIP CPC
1 2 3 4 6 7
1. |9neMeHThI TeOpuU NOJIA 21,7 4 4 7,7
2. |OyHKIHUUA KOMIUIEKCHOM IMepEeMEHHON 64,6 18 24 12,7
3 OCHOBHBIE TEOPEMBI TEOPUU AHATUTUIECKUX 50 14 18 10,1
" |pyHKIMi
4 Brrunciienue nHrerpanos merongamu teopuy 34,1 9 12 4,1
" |ananuTHYecKUX QYyHKIHIA
5. [MHTerpansl, 3aBUCALLKE OT ITapaMeTpa 29,1 3 4 18,1
6. |O630p MpoIiIECHHOT0 MaTepHraa 12 2 2,1
Bcero no pazaenam AUCHUIIIAHBL: 2115 48 64 54,8
KonTtponmupyemas pabota crynenra (KCP) 4
IIpomexyrounas arrecrauus (MKP) 0,5 0,2
Hmoeo no oucyuniune: 216 48 64 55

[Mpumeuanune: JI — nekumu, JIP — nmaGoparopusie 3anstus, CPC — camocrosrenbHas paboTa

crynenta, KCP — kontponupyemas pabora crygenta; MKP — nnas konTakTHas padora.

2.3 Coaepxanue pas3aejioB IMCHUNINHbBI

2.3.1 3aHaTH JeKIMOHHOI0 THIIA

TCOPUHU ITOJIA

No HaumenoBanue dopma TEKyIIEero
| pasnena Coneprxanue pasjena KOHTPOJIS

1 2 3 4

1.| DOnementsl |CkanspHble U BEKTOPHBIE MOJIA, UX XapPAKTEPUCTUKH. K

ITotox BekTopHOro moisa. IIOTOK BEKTOPHOro mOJIA

qyepes 3aMKHYTYIO IIOBEPXHOCTb. dopmyna
I'ayccaOctporpaackoro. JluBepreHuus BEKTOPHOTO
OJIS.

PacuerHas bopmymna. dopmyia l"aycca-
OcTtporpajackoro B TepMHHaX Teopuu nosist. OCHOBHBIE
CBOWCTBA  JIMBEPrCHIINU. DU3NYECKUH  CMBICI
KPHUBOJIMHEHHOT O UHTETpaja BTOpPOT'O poxa.

[upkynsuus BekropHoro noiist. [lonsitre, huznyeckuii
cmbicit. Pacyernas gopmyna. PoTop BekTOpHOTO MO
[Tonstue. Pacuernas dopmyma. [lpumep mons c¢
MOCTOSIHHOM ~ 3aBUXpeHHOCThI0. dopmyna Crokca.

Teopema B pa3BepHyToM Buje. DopMylIupoBKa B

5




TEpMHUHAX TEOPHUH TOJISL.

OyHKIUU
KOMILJIEKCHOH
MEPEMEHHOMN

[lonsTne xkommuekcHoro uucia. Onepauuu Haj
KOMIUIEKCHbIMH uuciiaMu. Omnepanuy BO3BEICHHS B
CTENeHb W W3BJICUYCHHE KOPHS nN-d CTENEeHH U3
KOMILUIEKCHOro uucia. [lpexen mocinenoBaTebHOCTH
KOMIUIEKCHBIX yucen. HeorpaHnueHHO BO3pacTraroiiue
MOCJIEI0BAaTENbHOCTU. beCKOHEYHO ynaneHHas Touka
MuoxectBa B C. OyHKIIMU KOMIUJIEKCHON NEPEMEHOM.
OcHoBuble nonsitud. [Ipenen GyHKIUM KOMILTIEKCHON
nepeMeHHoi. HermpepbsIBHOCT ()YHKIIMU KOMIIEKCHOU
MIePEMEHHO. JuddepeHunpyeMocTb byHKIIUN
KOMILUIEKCHOU mepeMeHHo. YcnoBue Komu-Prumana.
I'eomerprueckuii CMBICT IPOU3BOJHON (PYHKINU
1

KOMIUIEKCHOU nepeMeHHOoM PyHKIuA W - . JIuneinas
VA

byukus w = az + b. Oyaxuuu W = Z" u "\/Z_

K, O

JpobHo-nuHelHas byHKIHSI. Teopema 00
OTIpeNeICHuH  JAPOOHO-JIMHEHHON (QYHKIHMH  TpeMms
napamu Touek. KpyroBoe cBOMCTBO IpOOHO-THMHEINHOM
¢ynkuuu. TeopemMa O CHMMETPUYHBIX TOYKAX ISt
npobHo-nuHeiHot  ¢ynkuumum  IlokazatenbHas U
norapumuueckas ¢yHkiuuu. DOyHkius KykoBckoro
Tpancuenaentusie pynkuuu B C.




OcCHOBHBIE
TEOPEMBI
TEOPUH
aHAJUTUYECKUX

byHKIUH

[Tonstue nnrerpana B C. CymecrBoBanue. OCHOBHbIE
CBOMCTBA.

Beoruncnenue uarerpana ot GyHKIUN KOMIUIEKCHOM
MIEPEMEHHOMN

Teopema Komm Teopema Ko 151 MHOTOCBSA3HOM
obnactu
Heonpenenennsiii byHKIIUU
KOMILJIEKCHOU MIEPEMEHHOI. AHAJIUTUYHOCTh
HEOIpeIeIEHHOTO UHTETpaa. [lepBoobOpa3nast.
Wnterpansaas ¢popmyna Komm. Teopema o cpemHem.
[Ipou3BoaHbIE BBICHIMX MOPSIKOB JUIsl aHAIUTUYECKUX
¢ynkuuii. Teopema JlmyBwmnsa. Teopema Mopepa
[Tonsarue GpyHkumoHanbHOro psaa. CXxoauMocCTh.
PaBHomepHas cxomumoctb. [lpusnHaku Komm u
Benepumrpacca paBHOMEpHON cX0AUMOCTH. Teopema o
HENPEPbIBHOCTH PABHOMEPHO CXOJALIErOCs psia u3
HENpepheIBHBIX (QyHKIUH. Teopema O TOWICHHOM
UHTErPUPOBAHUM PaBHOMEPHO cxojsierocs psjaa B C.
Teopema o0  mouneHHOM U dEepEeHITUPOBAHUN
paBHOoMepHO cxonsnierocss pspga B C. CreneHHble
pszabl . Teopema AGerns.

CnenctBust u3 reopembl Abens. Psn Teitnopa. Teopema

UHTErpa oT

Telinopa

Hynu aHAJTUTHYECKON GbyHKIMH.

Teopema eMHCTBEHHOCTH

Psan Jlopana. OO6macte cxomumoctu psina Jlopana.
Teopema 00 OJIHO3HAYHOM MIpEeACTaBICHUHT
AHAJIUTUYECKOMN byHKIIUN psaIomM Jlopana.
M3onupoBanHbie  0COOBIE TOYKH  aHAIMTHYECKOU
byukun. Kiaccudukanus H30IMPOBAHHBIX OCOOBIX
TOYEK.

[loBenenne aHanUTUYECKOH (YHKIUU B OKPECTHOCTH
U30JIMPOBAHHON 0c000i Touku. OmnpeneneHue BblYETa
aHATUTHYECKOW (DYHKIMM B HM30JMPOBAHHOW 0COOOM
Touke..Pacuetneie popmynsr s momocoB. OcHOBHAsS
TEOpEMa TEOPHUH BBIYETOB. BBIYET aHATUTHYECKOU
¢yHKIMM B OECKOHEYHO yNaneHHOW Touke. Teopema o
cyMMe Bcex BblueToB. ClieicTBHE U3 HEe

T,0

Breruucnenue
WHTETPajIoB
METOIaMH
TEOpUHU
AHATMTHYCCKUX

Brruncnenue nHTerpansoB Buaa Yo cos@,sin@)ap

o0
Brrunciienue uHTErpanioB BUIa f—oo f(x)dx .
Jlemma JXXopaana. Beluncienre HHTErpajioB BUa

[ee]

[—we®™ f(x)dx.

T,0

byHKIUI




5.| HWurerpansl, | WUHTerpansl, 3aBucsimue or mnapaMerpa. [lonsarue T,0
3aBUCSAIINE OT | PABHOMEPHOH CXOJUMOCTH W TpPEAeNbHON (YHKIIHH.
napamerpa | Kpurepuit Komm. Teopema o mpexensHOM mepexone
MOJ1 3HAKOM COOCTBEHHOTO HWHTErpasia, 3aBUCSILIEro OT
napaMmerpa. Teopema 0 HEIPEPHIBHOCTH COOCTBEHHOTO
WHTErpaja, 3aBUCALLEro OT napamerpa. Teopema o
nuddepeHIMpoOBaHUH, TeopeMa 00 HHTETrPHPOBAHUH
COOCTBEHHOT0 MHTErpalia, 3aBUCAIIETO OT Mapamerpa.
HecoOcTBeHHbIN HHTErpai, 3aBUCSIINNA OT Mapamerpa.
PaBHOMEpHAst CcXOAMMOCTb M JIOCTATOYHBIE YCIOBUSA
paBHOMepHOU cxomumoctu (Beliepmrpacca, Aobens,
Hupuxie).
TeopeMa 0 mnOpeneabHOM MEPEXoA€ IMOJ 3HAKOM
MHTErpajla 1 TeOpeMa O HENpPEphIBHOCTU HHTErpaa,
3aBHCAIIETO OT mapameTpa. Teopema 00 HM3MEHEHHH
MOpsIIKa HMHTErPUPOBAHUA I  HECOOCTBEHHOTO
MHTErpajla, 3aBUCAILET0 OT IapaMerpa.

B-¢dynkmms, e€ coiictBa. I'-pyHkus, e€ cBOHCTBA.
Cesi3p Mexny ['-pynkuueit u B-pynkuneit

[TonsTne nurerpanbHbIX npeodpasoBanuii Jlamaca,
Oyppe u  Menuna. IIpsmbie u  oOparHbIe
npeoOpazoBanua. OCHOBHBIE CBOMCTBA MHTErPaTbHBIX
npeoOpa3oBaHuid M HUX MOPUWIOKEHHS. MeToJbl
BBIYMCIICHHS] HA OCHOBE TEOPHUH BBIYETOB.

[Tpumeuanue: 3amuTa naboparopHoit padoter (JIP), BBIMONHEHHE KypCOBOTO MPOEKTA
(KIT), xypcoBoii pabots! (KP), pacuerHo-rpaduueckoro 3ananus (PI'3), nanucanue pedepara (P),
acce (9), komtoksuyM (K), TectupoBanue (T), onpoc o 3nanuto Teoperudeckoro marepuania (O)
U T.J.

2.3.2 3aHATHA CEMHHAPCKOI0 TUIA (MPAKTHYEeCKHe / CeMHUHAPCKHUe
3aHATHSA/ JJadopaTOpHbIe padOThI)

®opMma TEeKyIIEero

Ne HanmenoBanue 1abopaTopHbIX paboT
KOHTPOJIA
1 3 4
1. CkanspHoe u BeKTOpHOE moJje, AuddepeHnnanbHbe BrinmonHeHne NPaKTUIECKUX
ONepaTopul: I'paJUCHT, AMBECPIrCHUIUA U POTOP BEKTOPHOTO MHIMBUIYaIbHBIX 3a,I[aHI/II71,
I10JI4 KOHTPOJIbHasA pa60Ta

2.| Hwupkynsuus, potop BekTopHOro nous. @opmyna Ctokca | BrinmonHeHHe TpakTHUYECKUX
WHJIMBUIyaIbHBIX 33JIaHUM,
KOHTpOJIbHasI paboTa




[ToTok BEKTOPHOTO ITOJIS

Beinonnenue MPAKTUYCCKUX
WHJIUBUYaIbHBIX 3aJJaHHI,
KOHTpOJIbHast paboTa

JuBeprennus BekTopHoOro nois. @opmyia ["aycca-
Octporpaackoro

Beinonnenue MPAKTUYCCKUX
WH/IMBU1yaIbHBIX 3a/IaHUH,
KOHTpOJIbHast paboTa

KowmrmiexcHele quciia, orepaiuv Haa HUMHA

BBITTOJTHEHUE MPAKTHIECKUX
WHIUBUAYATbHBIX 33JaHUIH,
KOHTpPOJIbHAs paboTa

Iepalu BO3BECACHWA B CTCIICHD U U3BJICYCHUA KOPHA n-i
CTCIICHHU U3 KOMIIJICKCHOI'O YHCJjia

Brinonnenue MPAKTUYCCKUX
VHIUBUyaJIbHBIX 3aJJaHHI,
KOHTpOJIbHast paboTa

CxoaumMocTh mociienoBareibHocTeil B C

Beinonnenue MPAKTUYCCKUX
WHJIUBUYaJIbHBIX 3aJJaHHI,
KOHTpOJIbHast paboTa

Cxonumocts psiioB B C

BBITTOJTHEHUE MPAKTHIECKUX
WHIUBUAYaIbHbBIX 3a/1aHUH,
KOHTpPOJIbHAs paboTa

@yHKIMA KOMIUIEKCHOM IEPEMEHHOMN, HEITPEPBIBHOCTH

Beinonnenue MPAKTUYCCKUX
WHJIUBUyaJIbHBIX 3aJJaHHI,
KOHTpOJIbHast paboTa

10

JuddepeHunpyeMocTb PYHKIHI KOMITJIEKCHOM
MepeMEHHOM

BBITTOJTHEHUE MPAKTHIECKUX
WHIUBUAYaIbHbBIX 3a/1aHUH,
KOHTpPOJIbHAsI paboTa

11

Jluneitnas pynkuus w = az + b

BBITTOJTHEHUE MPAKTHIECKUX
WHIUBUAYaIbHbBIX 3a/1aHUH,
KOHTpPOJIbHAs paboTa

12

OYyHKIUA W - 1
zZ

Beinonnenue MPAKTUYCCKUX
VHIUBUYaJIbHBIX 3aJJaHHI,
KOHTpOJIbHast paboTa

13

Oynkiuu W = 2" u NV

Beinonnenue MPAKTUYCCKUX
WHJIUBUyaJIbHBIX 3aJJaHHI,
KOHTpOJIbHast paboTa

14

JpobHo-nuneiinas GyHKIUS: OCHOBHBIE CBOMCTBA

BBITTOJTHEHUE MPAKTHIECKUX
WHIUBUAYaIbHbBIX 3a/I1aHUH,
KOHTpPOJIbHAs paboTa

15

JlpoOHo-uHeiHas QyHKIHS: OTBICKAHKE IO TPEM TOYKaM,
OTOOPaKECHHS

BBITTOJTHEHUE MPAKTHIECKUX
WHIUBUAYaIbHbBIX 3a/I1aHUH,
KOHTpPOJIbHAs paboTa




16

JpoOHo-nuueiHast pyHKIHS: 0TOOpakeHUe Kpyra,
HOJIYIIOCKOCTH.

Beinonnenue
MPaKTHYECKUX
WHIUBHUIyaTbHBIX 3aJIaHHI,
KOHTpOJIbHast paboTa

17

JpobHo-nuueiHas GyHKIUSA: 0TOOpaKeHUsT TyHOUEK.

BBITTOJTHEHUE MPAKTHIECKUX
WHIUBUAYaIbHbBIX 3a/I1aHUH,
KOHTpPOJIbHAsI paboTa

18

[TokazarenbHas u norapudmudeckas pyHkmun. Mx
OTOOpaKeHHsI, CBOMCTBA

Beinonnenue
MPaKTHYECKUX
WHIUBUIyaIbHBIX 3aJIaHHI,
KOHTpOJIbHast paboTa

19

@ynkuusa XKykoBckoro

Brinonnenue MPAKTUYCCKUX
WHJIUBUyaJIbHBIX 3aJJaHH,
KOHTpOJIbHast paboTa

20

TpancueneHTHbIE GYHKIIUN

BBITIOJTHEHUE MPAKTHIECKUX
WHIUBUAYaIbHbBIX 3a/1aHUH,
KOHTpPOJIbHAsI paboTa

21

WuTerpan oT GyHKIMH KOMITJIEKCHOM ITepeMeHHON

BBITIOJTHEHUE MPAKTHIECKUX
WHIUBUAYaIbHbBIX 3a/1aHUH,
KOHTpPOJIbHAs paboTa

22

Wuterpansaas popmyrna Komm

Beinonnenue MPAKTUYCCKUX
WHIUBUYAIbHBIX 3aJJaHHM,
KOHTpOJIbHAast paboTa

23

CXOI[I/IMOCTL CTCIICHHBLIX PsAOOB. Pa,Z[I/ch CXOJUMOCTHU

Beinonnenue
MPAKTUYECKUX
WHJMBHUIyallbHBIX 3aJaHUU,
KOHTpPOJIbHAsI paboTa

24

Psan Teitnopa. Paznoxxenue QyHKIIHIA.

BBITTOJTHEHUE MPAKTHIECKUX
WHIUBUAYaIbHbBIX 3a/I1aHUH,
KOHTpPOJIbHAs paboTa

25

Psn Teiinopa. Meroa HeonpeeieHHbIX KO OUITUSHTOB,
npuioxeHus psagos Teiopa

Brinonnenue MPAKTUYCCKUX
WHJIUBUyaJIbHBIX 3aJJaHHI,
KOHTpOJIbHast paboTa

26 Hynu ananutuyeckoii pynkuuu. [lopsaok Hyns. BrInonHeHNEe MPaKTUYECKUX
N3onupoBanHbie 0cOOBIE TOYKU, KPATHOCTH MOJIOCA WHIUBUAYaIbHbBIX 3a/I1aHUH,
KOHTpOJIbHasI paboTa
27\Paznosxenue B psan Jlopana B okpecTHOCTH TOUKU Z=0 U z=co | BBITIOJIHEHUE MTPAKTUYECKUX

WHJIUBUyaJIbHbIX 3aJJaHHI,
KOHTpOJIbHast paboTa

28 Paznosxenue B psan JIopaHa B OKpECTHOCTH TOUKH Z=a BBITIOJTHEHUE MPAKTHIECKUX
WHIUBUAYaIbHbBIX 3a/1aHUH,
KOHTpPOJIbHAsI paboTa

29 BbIueTsl B 0JTHOKpATHBIX MOTHOCAX BBITIOTHEHUE — MPAKTHYECKHUX|

VHJIUBUYaJIbHBIX 3aJJaHHI,
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KOHTpOJIbHast paboTa

Brruncnenue nHTerpanon

30 BBIYeTHI OT KpaTHBIX MOJIFOCOB BEITIOTHEHNE TPAKTUIECKUX
WH/IMBUYaJIbHBIX 33/1aHUH,
KOHTpOJIbHAst paboTa
31 Bbruer B 6ECKOHEUHO yIaICHHOW TOYKE BEITIOTHEHUE TPAKTUIECKUX
WHIVBUIYATBHBIX 3a/IaHUH,
KOHTpOJIbHast paboTa
32 Bbrunciienue HHTErpasoB Mo 3aMKHYTOMY | BBINOJIHEHUE MTPaKTHYECKUX
KOHTYPY IIPH MOMOIIIHA TEOPHH BBIYETOB WH/IMBUYaJIbHBIX 33/1aHUH,
KOHTpOJIbHast padoTa
2T .
33 fo R(cos ¢, sin @) —— BrInoIHEHUE MTPAKTUYECKUX

WHIUBUYaIbHBIX 3aJJaHHI,
KOHTpOJIbHast paboTa

34

J_ f(x) Buma

Brraucnenue HHTCI'PajioB

BrInoIHEHUE MTPAKTUYECKUX
WHIUBUAYAIbHbBIX 3a/1aHUH,
KOHTpPOJIbHAs paboTa

35

. Jlemma }KopﬂaHa. Brraucnenue HHTCI'PaJIOB BU/1a

/e e’ f(x)dx

BrlinosiHeHUE TPaKTUYECKUX
WHJIMBUIyaIbHBIX 33JIaHUM,
KOHTpPOJIbHAsI paboTa

36

Co0cTBeHHbIE MHTErPaJIbl, 3aBUCSIIUE OT IapaMeTpa

Beinonnenue MPAKTUYCCKUX
WH/IMBU1yalbHBIX 3a/IaHUH,
KOHTpOJIbHast paboTa

37

I'-pynkuusa u B-bpynkuus

BBITIOJTHEHUE MPAKTHIECKUX
WHIUBUAYaIbHbBIX 3a/1aHUH,
KOHTpPOJIbHAs paboTa

38

HecoOcTBeHHbIE HHTErpaibl, 3aBUCALIUE OT IapaMeTpa U
paBHOMEpHAas CXOAUMOCTb HHTErPAIIOB.

Beinonnenue MPAKTUYCCKUX
WHIUBUYaIbHBIX 3aJJaHHI,
KOHTpOJIbHast paboTa

39

HNurerpanbHoe npeodbpazoBanue Jlamnaca u @ypoe.
Ucnonws3zoBanne teopemsl Komu u Jlemmer JKopaana o
BbIUETaX ISl BBIYMCIIEHUSI OOpPaTHBIX MTPeoOpa30oBaHMIA

BBITTOJTHEHUE MPAKTHIECKUX
WHIUBUAYaIbHbBIX 3a/I1aHUH,
KOHTpPOJIbHAs paboTa

[Ipumeuanue:

acce (D), komnokBuyM (K), Tectuposanue (T) u T.1.

HpI/I HN3YUCHUU AUCHUITIIMHBI MOTYT

IPUMCHATCA

3amuTa nadopatopHoii padoTsl (JIP), BhIMONHEHHE KypCOBOTO MPOEKTA
(KII), xypcoBoii padotsl (KP), pacuetno-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P),

QJICKTPOHHOC

JTUCTAaHIIMOHHBIC 00pa3oBaTelibHbIC TeXHOJIOTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.4 llepeyeHb y4eOHO-METOTUYECKOTO 00eCTIeYeHHsI IJIsI CAMOCTOSITEILHOI PadoThI

o0yyaouuxcsi Mo JUCHUIJIMHE
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Bun camocrosaTenpHOM

[lepeueHb yueOHO-METOINUECKOTO 00CCIICYCHHUS JUCIIUTLIHBI

Ne paboTsr IO BBIMTOJTHEHUIO CAMOCTOSITEIEHON paOOThI
1 2 3
[IpopaboTka n MeToandeckue yKa3aHHs st HOATOTOBKH K JIEKIIMOHHBIM H CEMUHAPCKUM
HOBTOpEHHE 3aHATHUSM, YTBEPIK/ICHHBIC Ha 3aceIaHny Ka(eapsl MPHUKIaJHON

JICKIMOHHOT'O MaTepuaia,
Marepuaia ydeOHOU U
Hay4HOH JINTEPaTypPhI

MaTeMaTHKH (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIIOTHI U PUKIAIHOM
matematuku @I'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 r.

IToaroroBska k
71a00PaTOPHBIM 3aHATUSIM

MeTtonnieckue yKa3aHus [0 BBIIIOJHEHUIO JIAOOPAaTOPHBIX pador,
yTBEp>KACHHBIC Ha 3aceJaHUU KadeIphl MPUKIaIHOW MaTeMaTHKH
(axynbpTeTa KOMIBIOTEPHBIX TEXHOJOTHI U MPHUKIIAJTHOW MaTEMaTHKN

OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 r.

MeToandecKue yKa3aHHs 110 BBIITOJHEHHIO CAMOCTOSTEIIEHON padoThI,
YTBEPKJICHHBIC Ha 3aceaHny Kaephl MPUKIATHON MaTEeMaTHKH
(axynpTeTa KOMIBIOTEPHBIX TEXHOJOTHI U MPHUKIIAJTHOW MaTEMaTHKU
OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 r.

IToaroToBka K pelIEHUIO
3a1a4

MeToandecKue yKa3aHHs 110 BBITOTHEHHIO CAMOCTOSTEIEHON padoThI,
YTBEPKJICHHBIE Ha 3aceaHnH KadeIpbl MPUKIATHON MaTEeMaTHKH
(akyypTeTa KOMITBIOTEPHBIX TEXHOJIOTUH 1 MPHUKIIAJHOH MaTeMaTHKA
OI'BOY BO «Ky6I'Y», nmporokon Ne7 ot 18.04.2018 r.

[ToaroroBka Kk TeKylemy
KOHTPOJIIO

VY4eOHO-METOIMUECKIE MaTepHalbl JJIsl CaMOCTOSATEILHON paboThl OOydaromuxcs U3
Yrciia HHBAJIMJIOB | JIMI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3/10poBbs (OB3) npenocrasisiroTcs
B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM MX 3[JOPOBbS U BOCHPUATHS HH()OPMAIIH:

JIJ1st T ¢ HApYIICHUSIMH 3PEHHS:

—B MEYaTHOM (popMe yBeIHUEHHBIM MIpU(TOM,

— B popMe IIEKTPOHHOTO JIOKyMeHTa, [lis

JIMII C HAPYIICHUSMU CITyXa:

— B mieyaTHOU hopme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist L ¢ HapyIIEeHUsAMH OITIOPHO-BUTATENBHOTO alapara:

— B mieyaTHOU hopme,

— B (hopMe >IIEeKTPOHHOTO TOKYMEHTA,

JlaHHBII TIEpeUeHb MOXET OBITh KOHKPETU3UPOBAaH B 3aBUCHUMOCTH OT
o0yJaronuxcs.

KOHTHHI'CHTA

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

C TOYKM 3peHHs [PUMEHSEMBIX METOJOB MCIONb3YIOTCS KaK TpaJulMOHHbIE
UH(POPMALIMOHHO-00BACHUTENbHbIE JeKyuu, TaK W WHTEpaKkTUBHAs IOJaya Marepuaia ¢
MyJIBTUMEAMMHON cucTteMod M ap. Takoe coderaHuwe MO3BOJISIET ONTHUMAJIBHO HCIIOJIb30BaTh

OTBCACHHOC BpPCMs U PpACKPLIBATH JIOTUKY U COACPIKAHUC TUCHUILJINHBI.

Jleximu  mpeACTaBAAOT CcOOOH  CHUCTEMAaTHYECKUM 0030p TOHATHH M METOJOB

KommiekcHoro aHanusa ¢ nojadeil Matepuasna B (GopMe NpPE3eHTalMi M C UCIOJIb30BaHUEM
JPYTUX WHTEPAKTUBHBIX TEXHOJIOTHIL: MPOOIeMHOE 00yUYeHNE, MOICTTUPOBAHUE, TUCKYCCHSI.

33HHTI/IH, MPOBOAUMBIE ¢ UCITOJIB30BAHUEM NHTCPAKTHBHBIX TEeXHOJOT Uil
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No HaumenoBanwne pa3nenoB (Tem) KomuuectBo wacos
BCETO ay/l. TacoB HWHTCPAKTHUBHBIC
qachbl
1 2 3 4
1.  [DmeMeHTHI TeOpUU NOJIA 8 2
2. |DyHKUHMM KOMIUIEKCHOW EPEMEHHOM 42 6
3. |OcHOBHBIE TEOPEMBI TEOPUHU AaHATUTUYECKUX (DYHKIIUN 32 6
4 Boluucnenue  uHTErpamoB  MeToAaMHu TEOPUH )1 6
" |amamuTHYecKuX QYHKIMI

5. |AnTerpaisl, 3aBUCSIIME OT MapameTpa 7 1
6. |O0630p MpoiiIcHHOT0 MaTepuaa 2 0
Hmoeo no oucyuniune: 112 21

JlaGopaTopHOe 3aHATHE TTO3BOJISIET HAYYHUTh CTYACHTA IIPUMEHSTh TEOPETUIECKUE 3HAHUS
IpU PEHICHUH M MCCIICJOBAHUU KOHKPETHBIX 3a/1a4, Pa3BUTh MATEMAaTUYECKyI0 HHTYUIHIO H
TBOPYECKOC MBIINIJIICHHUEC. Pa360p KOHKPCTHBIX CI/ITyaIII/If/'I, MAaTe€MaTu4CCKOC MOACIIMPOBAHUC
3aJad, BCTpEYAIOIIMXCS Ha MpakThke (mpoOiiemMHOoe oOydeHue), KOMaHAHas paboTa,
BU3yaIn3alusi U OOCYXKJCHHE PEe3yJIbTaTOB aHAIN3a IIMPOKO HCIOJB3YETCS NPU IPOBEACHUH
71a00PaTOPHBIX, @ TAKIKE CAMOCTOSITEIBHBIX Pa0OT.

JUnst I ¢ OrpaHWYEeHHBIMH BO3MOKHOCTSIMH 3JI0OPOBBSI IIPEAYCMOTPEHA OpTaHMU3aLUs
KOHCYJIbTAIMH C MCIIOJB30BAHUEM BO3MOXKHOCTEH CPEACTB YJAJCHHOTO JOCTYNa (dJIEKTPOHHAS
1oYTa, BUACOKOH(EPEHIIN).
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4. O1eHOYHBIE U MeTOANYECKHE MaTepuaJibl

4.1 OneHo4Hble Cpeacrea AJd TEKYLIEIro KOHTPOJIA YCIIEBACEMOCTH H
l'lpOMe)KyTO‘{HOi/i aTTreCTalum.

OIIGHO‘-IHI)IG cpeacTBa MNpCAHA3HAYUCHBI I KOHTPOJIA MW OLCHKHU O6pa3OBaT€JII>HI>IX

,I[OCTI/I)KGHI/Iﬁ o6yqa}0m1/1xc51, OCBOHMBIIUX IIPpOIrpaMMy yqe6H0171 AUCHUITIIMHBI «KoMmiaeKkcHBIH
aHaJInu3».

O1eHOYHBIC CPENICTBA BKJIFOYACT KOHTPOJIbHBIC MATEPHAJbl [UIS MPOBEICHHS TEKYIIEro
KOHTPOJIA B popme:

TECTOBBIX 3aJaHHi (KOHTPOJBHBIX U CAMOCTOSTEIbHBIE pabOTHI);

KOHTPOJIA 3a BBIITOJIHCHHUEM I'DYHIIOBBIX JTOMAIITHUX SaﬂaHHﬁ.

U MPOMEKYTOYHOI aTTecTalmu B GopMe BOIPOCOB U 3aJIaHUI K 3a4eTy U IK3aMEHY.

CTpyKTypa OLEHOYHBIX CPEACTB AJIsl TeKYLIeil i MPOMeKYTOYHOM aTTeCTAlUN

KOZ[ 1 HAMMCHOBAHUC

Hanmenosanmne OLICHOYHOT'O CPEACTBA

Ne PesynbraTel 00y4ueHus (B
WHOWKATOpa . [IpomexxyTrouHas
n/n COOTBETCTBHH C II. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBMH C 1I. 1.4) aTTecTalys
NOIIK-1.1 (06.016 A/30.6 3u.3) | 3HaeT TeopeTndeckue | Bonpocwl na Bonpocul na
CriocobeH IpUMEHSTh MOJI0KCHMS, JIeKaIIue B | KOANOKEUYME axzamene 1-70
(yHIaMeHTaIbHBIC 3HAHUSA, OCHOBE TIOCTPOEHHS TCOPUH U | [-36,
! TTOITyYeHHEIE B 001aCTH METOI0B KOMILIEKCHOTO
MaTeMaTH4eCKUX U (MIK) aHAIM3a
©CTECTBECHHBIX HAYK, U
HCTIOTH30BATh UX IIPHU aHAIIA3E
MIPEeIMETHOM 001acTH
HOIIK-1.1 (06.016 A/30.6 31.3) | Ymeer JIOKa3bIBaTh | Bonpocel Ha Bonpocwr na
Cnocoben IIPUMCHSITD YTBEPXKACHUS, BI:I6I/IpaTI> KOJLIOK8UyMe JK3ameHe,
(bsz[aMeHTanLHLIe 3HaHU, MCTOABl NI PEICHUA 3ala4v | 48 9 127315 18, mpe6yi0u4ue
MOJTyYeHHBIE B 001aCTH KOMIUICKCHOTO  aHalu3a ¥ | 19 20 30, 3], 32, OJoKazamenbcmed
MAaTeMaTHYECKUX U (M) NPUIIOKEHUH TEOpHH | 35 w/unu 8v1800
€CTECTBEHHBIX HayK, U (yHKIMii KOMILIEKCHOTO pacuémuulx
KCII0JIb30BaTh UX IPH aHAJIM3€ NEPEMCHHOI'0 U TCOPUH TOJIA gopmyn:
2 NpeMeTHOl 061acTH 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
NOIIK-1.1 (06.016 A/30.6 3u.3) | Bmaneer OCHOBHBIMH | 3adanus 075 Ilpaxkmuueckue
CriocobeH IpUMEHSTh METOJAMH DPEUICHUS! TUIOBBIX | KOHMPOLbHBIX U 3a0auu Ha
(hyHIaMEHTaIbHBIC 3HAHUS, 3aa4 KOMIUICKCHOTO aHAJNW3a, | camMoCmoamenbhblx | dK3amene
3 MTOJTyYeHHEIE B 001aCTH CHOCOOEH — MPUMEHATH  ITH | paom
MaTeMaTHIYCeCKHUX U (HJIH) METO/IbI TSt petieHus

€CTECTBEHHBIX HayK, U
WCIIOJIb30BaTh UX MPU aHAIH3E
MIPEeIMETHOH 001acTH

KOHKPETHBIX MPHUKJIATHBIX
3a71a4
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UIIK-1.8 (40.001 A/02.5 [p.2) | 3HaeT OCHOBHBIE TMOHATHS, | Bonpocsl Ha Bonpocwl na
JlesaTenbHOCTh,  HalpaBieHHas | IOJOXXCHUS U METOIBI Konnoxeuyme 1-36, ak3zamene 1-70
Ha pelIeHHe 3aJjad aKTyaJbHbIC | KOMIUIEKCHOTO aHalu3a meKywue onpocul
n 3HAYNMBIC 3aJa4un Ha TeKYUsx u
NpUKIaJHOW  MaTeMaTHKH U 1abopamopHbix
UH(OPMATHUKHU aHATTUTHYECKOTO 3AHAMUAX
XapakTepa,
TIPEATIONarafoIIX
BEIOOp ¥ MHOTOOOpa3ue
UIIK-1.8 (40.001 A/02.5 [Ip.2) | Ymeer UCTIOJB30BaTh | 3adanus ona | Ilpakmuueckue
JesTenbHOCT,  HalpaBiCHHAs | NOJXy4YEHHBIE 3HAHUA UL | KOHMPOTbHbIX u | 3a0auu na
Ha pCIICHHWC 3aJa4 aKTyaJbHBIC | PCIICHHUSA MATCMAaTHYCCKUX H | CAMOCMOAMENbHbLX,, | K3aMeHe
5 51 3HAYUMBbIE 3aa4y | OPUKIAJHBIX 3a70a4 mexkywue  onpocsel
NPUKJIAJHON  MaTeMaTHUKu W Ha  1abopamopHbix
HHGOPMATHKH  AHATUTHYECKOTO SAHAMUAX
XapakTepa,  IMPEIIIoJIararomix
BBIOODP ¥ MHOTOOOpasue
WIIK-1.8 (40.001 A/02.5 [p.2) | Brageer HaBbIKaMU 3aoanus ons Ilpaxkmuueckue
JledarenbHOCTh,  HampaBiIEHHAs | MPAKTHYECKOTO TPHMEHEHUS | 1a00pamopHbix 3a0auu Ha
Ha peIIeHHWEe 3a7ad aKTyaJbHbIC | 3HAHWH TEOpHUH TONs | pabom 9K3aMeHe
6 | ® 3HAYUMBIE 3a/1a41 u TOKIL.
MPUKITAgHOW  MaTeMaTHKH U
MHPOPMATHKN aHAUTHIECKOTO
XapakTepa,  HpeINoNararoiumx
BBIOODP ¥ MHOTOOOpasue

Tunosble KOHTPOJIbHBIC 3aJaHUS UJIH HHBIC MaTE¢PHUAJIbI, HQOﬁXOIlI/IMI)Ie AJI OHCHKHU

3HAHM, YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTePU3yIIHNX

Tanbl GOPpMUPOBAHNS KOMIIETEHIMH B Mpoliecce 0CBOEHUS 00pa30BaTeIbLHON MPOrPaMMbl

3agaHus nmo reMam J1a00pPaTOPHBIX 3AHATHH

Jlabopamopnoe 3anamue 1. CkanspHoe U BEKTOpHOE MoJie, 1udepeHuanbHbIe OepaTophl:

TpaguCHT, AUBCPTCHUUA U POTOP BEKTOPHOI'O ITOJIA KOHTpOJIbeIe

BOIIPOCHI:

1
2.
3.
4

OrnpeneneHre CKaJIIPHOTO U BEKTOPHOTO MOJIA
Brruncienue rpaguenTa

dopMyna TuBepreHIun

®opmyna potopa 3agaum:

Ucnonwiyercs yueOHuk [5], §12

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

Jlabopamopnoe 3anamue

2. Hupkynsuus, porop BekropHoro mnois. ®opmyna Crokca

KOHTpOJIbeIe BOIIPOCHI:

Omnpenenenue pabOThl BEKTOPHOTO MO
Onpenenenre MUPKYISIUN BEKTOPHOTO MO

CBsi3b pOTOpa U IUPKYJIALMH BEKTOPHOTO OIS
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4.  ®opmyna Crokca 3agauu:

Ucnonwiyercs yueOHuk [5], §12

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

Jlabopamopnuoe 3anamue 3. [10TOK BEKTOPHOTO TOJIS

KOHTpOJIbeIe BOIIPOCHI:

1. OmpeneneHue  MOTOKA  BEKTOPHOTO MO  4Yepes
MIOBEPXHOCTh
2. MGTOIH)I BBIYUCIICHUSA ITOTOKA 33}13‘1“:

Hcnonw3yetcs yueOnuk [5], §12

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

Jlabopamopuoe  3anamue 4.  JluBepreHuus BEKTOPHOIO  TOJIS.

["ayccaOctporpaackoro
KonTtposibHbie BONPOCHI:

l. Omnpenenenre AUBEPreHIIMH Yepe3 MOTOK BEKTOPHOTO MO

2. ®opmyna 'aycca-Octporpaackoro 3agauu:

Hcnonw3yetcs yueOnuk [5], §12

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

dopmyia

Jlabopamopnoe 3anamue 5. KoMiuiekcHble yncia, onepanuu Haj HUMu KoHTpobHbIe

BOTIPOCHI:

Anrebpanyeckas (hopMa KOMITJICKCHOTO YUCIIa
Onepaum[ CJIOKCHHUA U YMHOKCHHA KOMIIJICKCHBIX YHUCCII

1
2
3. Tpuronomerpudeckas (opMa KOMIUIEKCHOTO YUCIIa
4

HpOI/I3Be[[€HI/I€, BO3BCJACHHUEC B CTCIICHb KOMIIJICKCHBIX YHCCI B TpHFOHOMeTqueCKOﬁ

dbopme
5. H3BeneueHue KOpHS U3 KOMIUIEKCHOTO YHclia 3agadu:
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1.04. Halita ZeACTBUTENbHYIO M MHHMYIO YaCTH CJAEAYIOUIAX KOMI-
JIEKCHBIX 4¥ceJr

Ll e () e (i) 4 (RE)L s GEE

1.06. Hafitu mMomysm u apryMeHTH CJAEAYIOMHX KOMIJIEKCHBIX YHCEJ:
1. i. 2.—3. 3. 1412,

3 1—1i .
4. -—-—;——{—i]—/T. 5. g 6. ——cos-j,;-l—-lsmi;—.

7. (—4+430)% 8 (14+)8(1—iV/3)% 9. 1+ cos T +1isin.
B aynuropuu: 1.04 (1,2), 1.06(1,3, 6,7)

Ha nom: ocTanbHbIe 33724 U3 IMPUBCACHHBIX HOMCPOB

ﬂaﬁopamopnoe 3anamue 6. Onepaum/l BO3BCICHUS B CTCIICHDb U U3BJICUHCHUS KOPHS n-u

CTCIICHHU U3 KOMIIJICKCHOI'O YHCJIa KOHTpOJIbeIe BOIIPOCHI:

1. Bo3BezneHue B cTeneHb KOMIUIEKCHBIX YHCEJl B TPUTOHOMETPUYECKOH popme
2.  H3BnedeHune KOpHs U3 KOMILIEKCHOTO YUCIIA

3. 3KCHOH€HHI/I€U’IBH3${ (bopMa KOMIIIICKCHOI'O 4YucCJjia 3aualm:

1.568. Hafitn Bce pelenns ciaemyomuxX ypaBHeHuil:
1, 22=1 2. 2=3-4. 3. 2=—1. 4 26=64
5. 274 1=0. 6. 28=14i 7.2=2% 8 |z|—2z=142i

B aynuropun: 1.58(1,2, 8)

Ha nom: ocTanbHbIe 33724 U3 IMPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 7. MuoxectBa B C KoHTposibHBIE
BOIIPOCHI:

1. OmnpeneneHue MHOXeECTBa
2. Omnepanyu HaJl MHO)KECTBAMH

3. rpaHI/I‘lHBIe H IPEACIIbHBIC TOYKH

3amauu:
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1.13. Jlatp reoMeTpuyeckoe OMuUCaHUE MHOXKECTB BCEX TOYEK KOoMI-
JEKCHOH TIJIOCKOCTH, YIOBJETBODPSIOUIUX CJAEAYIOUUM HEPaBEHCTBAaM:

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

4. |Imz| <1, 0<<Rez<<1l. 5. |z|<l. 6. |z2—i|>1.
7.0<|zt+il<<2 8 I<|z—1|<3 9 O<argz<<m/4
10. |m—arg 2| <<m/4.

1.20. BoiicHuth, Kakue JMHHM HA IIOCKOCTH 3aNMHCaHbl ClefYIOLLAMH

ypaBHEHRSMU:
z—1

1 1 .
1. Re-z—=71— (a>0). 2. Rez+l=0.
2—1 2—a
5 Imm=0. 4. Rez+a=0 (a>0).

1.21. BrigcHnTh, KaKue MHOXECTBA TOYEK 2 KOMILIEKCHOH MJIOCKOCTH
YIAOBJETBOPAIOT HEPABEHCTBAM:

Lle—i|+|z4i|<4 2 Reg<g. 3 [z—2|—|z42]<2
4. |14z|<|1—2] 5. O<arg;ifi 5 6 Re(I—))<VZ
7. F<arg(z+)<%. 8 |z[>1—Rez 9. Rezt>Imz

B aynuropuu: 1.13 (1, 4, 8,9), 1.20 (1,3), 1.21 (1,2, 3,5)
Ha noM: ocraibHbIe 33/1a4M U3 MPUBEIACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 8. Cxonumocts nocnenosarenbHocteil B C KoHTposibHBIE
BOINPOCHI:

OHpG[[GJIeHI/Ie IMOCJICOOBATCIIbHOCTH M €€ MIPCACia

2. Meroabl BEIYUCIECHUS [IPEEIIOB M1OCIEI0BATEIbHOCTEN
3. [Tpusznak Komu 3agaum:

2.09. BriscHuTb, MpU KAaKUX SHAYEHASIX KOMIJIEKCHOTO Mapamerpa a
CXOMATCS MOC/AEN0BATENAbHOCTH):

Lofa"). 2 (T} 3 fnahs 4 ().
o st otol o (Gft )

2.10. oxasarb CXOZUMOCTb C/EAYIOUIUX [OCAENOBATEIbHOCTEH U
HaHlTu uX [peaesn:

1 {—1-%2—,,} la|<l. 2. {T%‘W} la]|>1.
3.{%—\—;;-1—‘..,—{—%’:}’[a!>1.4.{—£—(1+e""°+...+e"”’\°)},0<(p<2m
5. {—V1n=<1——e"‘f’~}—e‘“?~—-...+(~—1)"e""?>}, —n<]p<]m.

B aynuropuu: 2.09 (1,2,5), 2.10(1,2)
Ha nom: ocranbHbie 3aaun U3 NPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 9. CxoqumMocTs psaioB B C

KonTpoabHbIe BOIPOCHI:
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1. OmnpeneneHue 4nuciIOBOrO psijia
2. llpu3Haku cXOAMMOCTH psifa U3 KOMIUIEKCHBIX YHCET

3agauu:
2.20. JlokasaTb aGCOMOTHYIO CXOIMMOCTb CJEAYIOIMUX PSANOB:
(o) o
1. 2 n%z" 2| <1, —co<<ag<<oco. 2. 2 -—z, lz|<e.
n==1 n==|
@n—1) 2 1
3. e TEa 12ls<7-

n==
(o) AN

1
4, Z W, Z;ﬁ 2 —-3, ——-4,....

n==

< 2(z+1)...(2+n) Rez < — 1.

5. = .
n=1
o 3 [, (<t 0as
n=1
7 Z (2+2)(z+4) z+2n)° z2#£—2 —4 —6....
8. 27n) Rez>.%_.

EFDEEY D)

n=

2.25. Halitn Bce 3HaueHns AeHCTBHUTENBLHOrO mapaMeTpa o, NpPU KOTO-
pBIX CXONATCA CJAENYIOUIHe DSIb:

[ee] o0
Z n—oein, 2. Z f—%emi/n,

n=1 n—1
o ‘ oo 1 i
3. Z‘ (4 1)—o (emiin—1). 4. Z, (@ + )(a+n2!) @+n

B aynuropuu: 2.20(1,2, 5,6), 2.25(1,4)
Ha nom: ocranpHbIe 331a41 U3 IPUBEIACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 10. OyHKIMS KOMIUIEKCHOM TEPEeMEHHOM,
KonTtposibHbIe BONPOCHI:

1.  Tlpumepsl GyHKIUI KOMIUIEKCHOHN TEpEMEHHON
2.  llpenen ¢GpyHKIIMU KOMIUIEKCHON MIEPEMEHHOM B TOUKE

3. OmpexeneHue HEPEPHIBHOCTH B TOUKE 3aia4m:

19
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3.23. BhisiCHUTD, KaKHe KPUBHE ONpPEeNeNsoTCA CAeLYIONHMH TapaMeTpH-
H€CKuMK  ypaBHeHnaMH (YKa3aTb MHOXECTBO TOYEK IIJIOCKOCTH M TOpS-
AOK UX TpOXOKAEHHS):

L 2=a4(=a)t, 0<<t<l. 2 2=Re",.0<ts§n; (R>0).
3. z=t+4it?, 0<<t<<oo. 4, z_—=t+%, 1 <<t < oo

5. z=ae 4 e 0<t=2m (a>1). 6.2=1 4" 0<t<2m
e, 0t <<l,

8. 2=
t—2, 1 <<t<3.

9. z2=1cost, 0<t=<<2m. 10. z=14icos?t, 0<<?f<2m.

7. z=e?—1, 0 <<t<2m.

1.58. [lonb3ysck onpeaenenueM e®, qoka3aThb, YTO:
1) %1 . p%2 = ez1+z2; 2) ez+21ri = ez;
3) ecnu e*tY = e* npu BCAKOM 2, TO

w=2rki (k=0,+1,4£2,..).

1.64. Hcxona M3 onpejeneHUA cOOTBETCTBYIOWUX (GYHRUUN, HOKa-
3aTh: -

1) sinz+4cos?z=1; 2)sinz=cos (5 - z);

3) sin (21 + z2) = sin z; cos z2 + €os 21 sin 29;

4) cos (21 + z2) = €08 zy COS 29 — sin z; Sin z3;

5) tg2z = 2tg 2

1 —tg2z; 6) ch(z) + z2) = chzich zz + sh z;5h 2,.

1.68. HaitTu geiicrBUTeAbHbIE U MHHUMbIE YacTH CledVIOU[UX 3Haue-
Uit GyHRUKUN:

1) cos{2+1i); 2)sin2i;  3) 1g(2 —1i);
4)ctg(§——z’ln2); 5) cth (2 +4); 6)th(1n3+14"5).

3.48. BuscHuts, Oymyr nam chaepywoupe ¢yHKHUM paBHOMEPHO He-
npepbiBHE B ob6nactu 0 <7|z|<1:
(Re 22)2
2

= —l/lzlo . - Rez . - = -.1/220
1. f=e 2 f=Top. 3 f=Sar. 4 f=e
B ayamropun: 3.23 (1, 2, 4), 1.58(1), 1.64(1), 1.68(1,3) , 3.48(1,2) Ha
JOM: OCTAJIbHBIC 3aa41 U3 IIPHUBCACHHBIX HOMCPOB

Jaoopamopnoe 3anamue 11. [luddepenumupyemocts (GpyHKIHMNA KOMIUICKCHOW IEPEMEHHON

KOHTpOJIbeIe BOIIPOCHI:

1. Omnpenenenre MNPOU3BOAHON (YHKIHMK KOMILJIEKCHOM
MIEPEMEHHOMN
2. Vcnosue Konn-Pumana 3agaumn:
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8.01. Hafitm Bce Touku, B KOTOpPHX auddepeHuupyems ¢yHKUHUN:
1. Rez. 2. x¥*(z=x-41y). 3.]z]2 4 x*+i?(z=x-1y)
5. zRez. 6. 2xy—i(x2—)?) (2=x+1iy).

8.08. Hatitn, rae aunddepeHnnpyemMsl caepyoulneé QyHKUAH, # Hamu-
carb GOpMYyJb A9 UX TPOM3BOMHBIX:

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

_ et 2 C0S 2
4, ze 4. 5-—2—. 6. m—;.

8.09. BoisicHuth, rae auddepeHuupyeMbl caAeayouine QYHKIUUE H
HallTH uX TPOU3BOJHBIE:
41 1
1. tg . 2. Ctg Ze 3. e—g:‘l‘. 4, m.
Cos 2
" cosz—sinz’

B aymutopun: 8.01 (1,3,4), 8.07 (1,3), 8.08 (1,2) , 8.09 (1,5) Ha

5. (ef—e ).

JOM: OCTAJIbHBIC 3aa41 U3 IIPHUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 12. Jluneitnas pynkuus w = az + b
KonTtposibHbie BONPOCHI:

1. Omnpenenenre TMHEWHON (YHKIIMHM KOMIUJICKCHOM MEPEeMEHHOMN

2. CaoiicTBa 00pa3a nuHeitHoM GyHKUIMK 3agadn:

2.1. Haiitu nenyio nrHelHy0 YHKLUUIO, 0TOOpakaoulylo Tpeyrojib-
HUK C BepuiMHaMu B Toukax 0O, 1, ¢ Ha NoROOHLIA eMY TPEYrOJIbLHHUK C
BepmuHamu 0, 2, 1 + 4,

2.2. Ha#itu uenoe nuHeilHoe npeoOpa3oBaHue ¢ HENOABHKHOH TOY-
Kol 1 + 24, mepeBojsllee TOUKY ¢ B TOYRY —i.

2.3. Ina yrazaHHbIX npeoGpa3oBaHWilt HAaWTH KOHEUHYIO HelOIBHH-
HYIO TOYKY zg (€CaM OHa CyUecTBYeT), YToil MoBOpOTa BOKPYI Hee U U
road¢uuueHT pacraxenud k. [IpuBectu 311 Npeobpa3oBaHUA K KaHOHH-
YeCKOMY BUAY W — 2o = A(z — 2¢):

Dw=2z+1~-3i; 2Qw=iz+4+4; 3)w=z+1-23

Hw-w =alz—2z)(a#0); 5 w=az+b(a#0).

2.4. Hatitu o6myio dopMy uenoro AMHefHOro npeofpasoBaluda, nepe-
BOJALIEro:
1) BepXHIOIO MOMYIIOCKOCTL Ha cebA;
2) BEpPXHIOKIO MONYMIOCKOCTh Ha HUKHIOK MONYNIOCKOCTD;
3) BepxHIOIO MOMYIIOCKOCTE Ha MPaByio MONYII0CKOCTE;
4) npaByIO MONYIJIOCKOCTh Ha cebs.
2.5. Haittu obmyto ¢opmy uesoro auHeiiHoro npeobpasoBaHnus, 1epe-
BOJALLIEro:
1) nonocy 0 < z <1 Ha cebs;
2) nonmocy —2 <y <1 Ha cebs;
3) nonocy, OrpaHMUEHHYIO NPAMBIMU §y =2 W y = — 1, Ha celA.

B ayauropum:  2.1,2.2,2.3 (1,2), 2.4 (1,2), 2.5(1)
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Ha noMm: ocranbHble 3a1auu U3 IpUBEIEHHBIX HOMEPOB Jlabopamophnoe

sanamue 13. Oynxuus w !

KOHTpOJIbeIe BOITPOCHI:

1.  OnpexaeneHue KOHPOPMHOTO OTOOPAKCHHUS
2. IlpowusBoaHast GyHKINUN
3. Ob6pa3 dynkuuu 1/z 3apauu:

2.8. Oar dyaruuu w = 1/z HaiiTu o6passl clAeqyIOMKX THHUH:
1) cemeiicTBa orpy#HocTelt ¢° + y? = az;
2) cemelicTpa okpyHocTeill x? + y? = by:
3) nyukra napanienbHBIX NPAMBIX Yy = & + b;
4) nyuxa NpaMbIX ¥y = kx;
5) nyysra NpAMbBIX, IPOXOARMINX Yeped 3afaHHYIO TouRy 2g # 0;
6) napaGonnl Yy = 2.
B aynuropun: 2.8(1-3), 3.2 (ar, e, %)
Ha AOM: OCTAJIbHBIC 3aJa4U U3 ITPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 15. J[pobHO-nuHeliHas GyHKIUS: OCHOBHBIE CBOMCTBA

KOHTpOJIbeIe BOITPOCHI:

l. Onpenenenue ApoOHO-IMHENHON pyHKIUN
2. [TpuHIUTIIBI TOCTPOCHUS OTOOpAXKEHUN APOOHO-IMHEHHOH QyHKIMKN 3agaun:
1
2.9. Bpiacuurhk, Bo UTOo GYHRUMA w = + h mnepeBOUT:
AR A

1) npamoyroashyio cetky ¢ =C, y = C;

2) nonApHyIo ceTRy |z — zo|l = R, arg(z — 2p) = a.

B zapgauax 2.11-2.15 BBIACHHTbL, BO YTO NPeoOpa3ylOTCA yKasaHHEIe
06JacTH NpHY 3aJaHHbIX 0TOOparkalolWuX GyHKIHAX.

2.11. Reagpautr >0, y>0; w= j;:

2.12. Honyrpyr |z| <1, Imz>0; w= Zz_,_—wz
2.13. Yron. 0<p< Z—; w = z-z—l’

2.14. Tlonoca 0 <z < 1: l)w:z;I; 2)w:z:;.

z
z—1"

2.15. Komvwo 1< |2|<2; w=

Jlabopamopnoe 3anamue 16. JpoOHO-IHENHHas (QYHKUMS: OTBICKAHHE IO TPEM TOYKaM,
OTOOpaKCHHS

KOHTpOJIbeIe BOITPOCHI:
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l. Onpenenenue ApoOHO-IMHENHON (pyHKIUN

2. KpyroBoe cBoiicTBO 1poOHO-MMHENHHON QyHKIMKN 3aa4u:
2.17. HatiTu gpo6Ho-1uHeliHble HYHRKUMH, NepeROAALINe TOURH —1, 1,
1+ ¢ coorBercrBenHo B Touru: 1) 0, 2i, 1 —14;  2) 4, oc, 1.

2.18. Haittu gpoGHo-nuHeliHble GYVHKUKK, NMepeBoAfAliHe TOYRH —1,
00, i COOTBETCTBEHHO B TOUKH:

)i, 1,144 2)oo,4,1; 3)0, 00,1

2.19. HaiiTu apobHo-nvHelHble PYHRUUH N0 Clely UMM YCIOBHAM:
1) TourH 1 M ¢ HenoABUMHLI, a Touka 0 MepexofuT B TOURY —1;

1 5 3.
2) To4KH ;U 2 HenoJABUMiHbI, 8 TOUKA o + 1t nepexoguT B 00;

3) Touka ¢ ABAAETCA ABOMHON HENOABMKHON TouKofM, a Touka 1 mepe-
XOAUT B OC.

B aymuropun:  2.17(1), 2.18(1,2) , 2.19(1,2)

Ha nom: ocTanbHbIe 33724 U3 IMPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 17. [poOHo-nuHeiHas (yHKUUA: OTOOpa)KeHHe Kpyra,
IIOJIYIUIOCKOCTH

KoHTposibHBIE BOPOCHI:

1.  Omnpexnenenue IpoOHO-IMHEMHOTO OTOOpAKEHUS
2. Touku, CHMMETPHUYHBIE OTHOCUTEIHLHO OKPYKHOCTH

3.  KpyroBoe cBoiicTBo 3agaydu:

2.24. HaitTu TOYKHU, CHMMETPHYHbIE C TOYKOH 2 -+ i OTHOCHTENBLHO
okpyskHocteit: 1) [z| =1; 2) |z 4| =3.

23



2.28. Oro6pa3nuTh BEpXHIOW NOAYMIOCKOCTh Im z > 0 Ha eqMHUYHDLII
KpyT fw| < 1 TaK, 4yTobsl:

1) w(?) =0, argw'(i) = "“%; 2) w(2i) =0, argw’(2i) = 0;
3) wla+bi) =0, argw'(a-+b) =6 (b>0).

2.29. OT06pasuTh BepxHiow nonyniockocTs Imz >0 Ha kpyr |w —
— wol < R Tak, uyTo6bl TOYKa i Mepeluja B IEHTP KPYyra, a npousBoaHasn
B 3TOH TouKe Oblia NOMOMUTENLHOH.

2.30. OroGpasuth Kpyr |z| < 2 Ha moaymiockocTh Rew > 0 Tak,
arober w(0) =1, argw'(0) = w/2.

2.37. OrobpasuTh upyr |z| <1 Ha Kpyr |w| <1 Ttagr, 4ToGLI:

LY = (LY = 0. Ly TR P
l)w(i) =0, argw (E) =0 2)w(2)_0, BLEA (2)_ 3
3) w(0) =0, argw'(0) = —g; 4) w(a) = a, argw'(a) = a.
2.38. OtoGpasute kpyr |z| < Ri na kpyr |w| < Ry Tar, 4ToGbI
w(a) =b, argw'(a) =a (la| < R1, |b] < Rs).

2.39. OTo6pasuTs Kpyr |z] < 1 Ha kpyr |w—1| <1 Tak, 4ToO6HI
w(0) =1/2 u w(l) =0.

2.40. Oto6pasutb kpyr |z — 2| <1 Ha Kpyr |w — 2i| <2 Tak, uTo-
61 w(2) =1 u argw'(2) =0.

B aymutopun:  2.24(1), 2.28(1,2) , 2.30, 2.38
Ha nom: ocranpHbIe 331a41 U3 IPUBEIACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 18. JlpoOHo-nuHeiHass (YHKOUS: OTOOpaXEHHS JYHOUYEK

KOHTpOJIbeIe BOIIPOCHI:

1. Omnpenenenue IpoOHO-IMHEMHOTO OTOOpaKEHUs
2. [TpuHIMI COOTBETCTBUS I'PaHUI] 3a4a4uM:

2.86. 1) Oto6pasuts yron 0 < argz < ma (0 < a € 2) Ha BepXHIOK
OJIYIIOCKOCTh.

2) OTo6pasutb yroi —% < argz < g Ha BEpXHIOIO MOJYMIOCKOCTh
Tak, 4To6et w(l —1) =2, w(i) = -1, w(0) =40.

2.87. Haittu dysxumio w(z), oToGpamaiomyo noaykpyr |z < 1,
Im 2z > 0, Ha BepXHIOIO NONYMAOCKOCTE MpU YCIOBUAX:

1) w(-1)=0, w(0) =1, w(l) = o0;
2) w(xl) = F1, w(0) = oo;

9 u(t) =i v (5) =5

-,
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2.90. OTob6pa3uTh Ha BEPXHIOO MMOJYINOCKOCTD:
1) cektop 2| < R, O<argz<ma (0<a<2)

2) oGnacte (2| > R, O <argz <wma (0<a<?2).

2.91. Oro6pa3nTh Ha BEPXHIOI NOAYHJIOCKOCTL CIERylolUe KpyTo-
Bble JYHOUKU ([BYYTOMLHUKU):

1)zl <1, jz—4 <l 2) |zl <, [z—d]>1;

Nzl >1, lz—il<l; 4))z|>1, |z—1i]>1;

5) 2] > 2, |z —2] < V2.

B szapauax 2.93-2.105 orto6pasnTh ykasaHHble 061aCTH Ha BEPXHIOD
NOMYRAGCKOCTS.

2.93. HnocroeTb ¢ paspesoM 0o oTpesry [—1,1}.
2.94. IlnockocTh ¢ pa3pe3oM Mo oTpesry [—i,4).
2.95. IlnockocTh C paspe3oM IO OTPe3Ry [21, Z2)-
2.96. IlnockocTh ¢ pa3pesamu 1o nydam (—oo, —R], [R,00) (R > 0).

B aynuropun: 2.86(1), 2.87(1,2),2.90(1), 2.91(1), 2.93, 2.94

Ha nom: ocranibHbie 3a1a4u U3 IPUBEICHHBIX HOMEPOB
Jlabopamopnoe 3anamue 22. Hurerpan oT (GYHKIUKM KOMILIEKCHOM TE€peMEeHHOM
KonTpoabHbIEe BOIPOCHI:

1. Omnpenenenue uHTErpana ot GyHKIUH KOMILIEKCHOM epeMeHHON
2. CsaoiicTBa UHTErpaia
3. CrnocoObl BEIYUCIECHUS UHTETpasa OT (PYyHKIIMK KOMIUIEKCHOU NIEPEMEHHOM

3agaun:

3.63. Brruucaurs nHTerpanSiz{dz B c/ayuvasax, koraa kpusaa C sB-

(o
Jadgercq:
l. TIpamoauHeHHbHIM OTPE3KOM, MAYULAM K3 TOYKH Z==—/[ B TOU-
Ky 2=
b

2. MNoayoxpyxHocrsio |2|=1, Re2=0, naywe# u3 toukn 2=—1
B TOYKYy 2==I.

3.64. Briuncaurs nHTerpan S lz—1]|dz|
jzj=1

3.65. Bruiyucanth uHTerpanS zsin zdz, rae C—npsaMoauHeRHHH OT-
c
pesok, uaymuil u3 Toukun 2==0 B TOUKy 2=/1.

3.84. Brlyucaute uHTErpassl

1. SS 2dxdy. 2. SS Bd) §cp<l.

1422
|z <1 zl<p
3. ‘:’fi 4. SS 2" dx dy, m, n=0, 1, 2, ..,
p<lz—a|<r 1z <l
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B aynuropun: 3.63(1), 3.65, 3.84(1,2)

Ha ngoM: ocranpHbIe 33124 U3 IPUBEIEHHBIX HOMEPOB Jlabopamophnoe
3anamue 23. UnrerpanbHas Gpopmyna Komum
KounTpoJibHbIE BONPOCHI:

l. Teopema Komm
2. ®opmyna Ko 3agaun:

3.27. BbiuucauTh MHTErpan f eClHu:

c
1) Touka 3¢ nekuT BHYTPU KoHTypa C, a Touka —3i — BHe ero;
2} Toyka —3i nexuT BHYTpH KoHTypa C, a Touka 3i — BHe ero;
3) Tourn =+ 3¢ nesar BHyTpH KoHTypa C.

e
2249’

dz
3.28. Bbrunciauth Bce BO3MOAHbIE 3HaYEHUA HHTerpana D)
z(22 —
C
MpH pasnuuHblX nojoxenusax KoHTypa . Ilpeanonaraercd, 4TO KOH-
Typ C He NpoXoaUT HM Yepe3 0aHY M3 Todek 0, 1 u —1.

10.23. C nomompbio wuHTerpaabuo# copmyan Komu BeuncauTh MH-
Terpa/s (BCE OKPYXHOCTH OOXOAATCS NPOTWUB 4aCOBOK CTPE/KA):

dz dz e®
1. S sinz —. 2. S . 3. S —dz.
(21| =3 21 lz|=222+1 1z;=222_I
dz cos z
4. S SBZ gz 5. S L} S B2 dz.
'z,=422-—n2 lz_'_”=l(1-l-z)(z--l)"* |z___”:l(z—t)?

1 S)z(izjzz)ﬁ (D: a) |z2|<<1/2; 6) |2|<<3/2 8) 2—1|<<1/2).
i)

d
5 S (Z—a)"z(z-b) (al<r<|b|, n=1,2, ..).

|z|=r
B ayautopun: 3.27(1), 3.28, 10.23(1-3).Ha nom: octanbHble 3a7ja4d U3 PUBEICHHBIX HOMEPOB
Jlabopamopnuoe 3anamue 29. Paznoxenue B psia Jlopana B OKpeCTHOCTH TOUKH Z=a

KOHTpOJIbeIe BOITPOCHI:

1. Psn Jlopana
2. Metopl pa3inoxeHus: GyHKIUM B psabl 3agadu:

26



20.08. Caenyrouine (yHKUnu pasJoxuth B paa JlopaHa Mo creneHsM
z B Komblie 1 <<|z|<<2:

1 1 9 21 3 2

"z D (=2 T (—1)(+2) T (E#+1D)(z+2)°

4 1 5 1 6 1

CE—1RE+2) @) (22— (- 1)F(R44)”

90.09. Crenyomue dbysxuuu pasaokuts B psan Jlopana no crenens
z—a B KoJblle D (Touka a w KoAbuO D yKazaHH B CKOOKax):

1
1. Z(-—Z——;—:T}F (a:l, D: 1<!2—1 |<2).

1
2.'(;2—:—9)—2? (d=1, D: 1<]z—-1|<2).

. ) A1
5. Z(Z—l)(Z—-Q) (a=0, ——Q‘ED). 6. 22:2’, (a:l’_leD)_

7. (—23;53(7:2“) (a=—1, D: 0<|z4+1]<3).

1
Sl Yy

B aymuropun: 20.08 (1, 3), 20.09 (1, 2,3,8)
Ha nom: ocranpHbIe 331a41 U3 IPUBEIACHHBIX HOMEPOB

(a=0, D: |z|>2).

Jlabopamopnoe 3anamue 30. BerueTsl B 01HOKpaTHBIX Noaocax KoHTpoJIbHBIE

BONPOCHI:
l. Onpenenenue BbueTa
2. BrrueT Ha OECKOHEYHOCTH 3agaun:

B zapavyax 4.23-4.58 naiiTy ocobple TOUKM (PYHKIMHA, BBIACHUTE HX
XapakTep ¥ HcCllefoBaTh NoBedeHue GyHKRUUN Ha GeCKOHEYHOCTH 1).

1 2 2° 1
4-23- z—z3- 4-24' 1+z4- 4-25- (FT)E- 4.26. m.
z 2
4.27. < 428 21 429 ze-:. 4.30. 1
1+ 22 ez ez —1 z
431, — % 432179 433 1 . 4.34.thz
T z(1—em2)” T 2467 T 23(2 —cosz)’ U '

-~

B zapauax 4.79-4.99 TpebGyeTrca HAlTH BbIUETbl YKa3aHHBIX (yHKUMA
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1 22

4.79. 4.80

28 — 257 T (224 1)
ol 1
4.81. aTrom (n — HaTypanbHoe yncno). 4.82. A=
2Z24z—1 sin 2z e®
4-83- m. 4-84- m- 4-85- m. 4-86- tg z.
4.87. —. 4.88.ctg?z. 4.89.ctg’z.
Sin z 1 1
4.90. 1) cos . 2) 23 cos . 4.91.e*tYZ 4,92, sin zsin -.
z—2 z = 2 Z
. 4z -1 1
4.93. . 4.94.cosTTETL 0 495 - .
93 sin —— 4.94. cos —r 4.95 pregp—r (h #0)
4.96. 2" sin > (n — uenoe uucno). 4.97. _1 498 vz i
z sin(1/z) sin /z

B aynutopun: 4.23-4.34
Ha nom: ocranbHble 3aaun U3 NPUBEIACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 33. BplurclIeHHE HHTETPATIOB 110 3aMKHYTOMY KOHTYPY IpU IOMOILU
TEOPHUH BbIUETOB

KOHTpOJIbeIe BOITPOCHI:

1. Teopem o BblueTax 3agaum:

B zagauax 4.115-4.124 BbIYMCANUTE MHTErpaibl, cunTas, yto o6xoj 3a-
MKHYTBIX KOHTYPOB INPOMCXOOHUT B IIOJOKUTENILHOM HampaBleHUH.

dz ___ 2 2 s
4.115.G/Z4+1, roe C — OKpPYMHOCTb z*“ + y* = 2z.

zdz

1
4.116. ij, rge C — OKpyMHOCTL |z — 2| = 7"

dz
4.117. C[m, rpe C' — okpy#HocTh |2 = 2.

4.118 i rge C — okpysHocTh |z| =1
R ZE A by =
z
4.119. /z—e,——— dz, roe C — okpymHocTh |z| = 1.
22 (22~ 9)

27

4.120. L /sin % dz, rpe C — okpyMHOCTb |z| =T.

1 , 21 —
4.121. %/sm ;dz, roe C — OKPYMHHOCTL [z| =T.

4.122. 2—1—— /z“e2/z dz, rpme n — uenoe uuciao, 8 ¢ — OKPYKHOCTD
e

|z} =r.
4.123. / (14 2+ 22)(e/* + e/ G-1) 1 g1/ (z=2))g,

lzl=3

B aynutopun: 4.115-4.120
Ha nom: ocranbHble 33124 U3 TPUBEICHHBIX HOMEPOB
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2T .
Jlaﬁopamopnoe 3anamue 33. Briuucienue HHTErpajioB BUJa J-0 R(COS ®,sm (,0) d(p

KOHTpOJIbeIe BOITPOCHI:

1. MeTtop1 IMPUBCACHUS UHTCTPAJIOB K KOHTYPHBIM B KOMILIEKCHOM IIJIOCKOCTH 33113‘—[1/[:

B 3apauax 4.131-4.138 HaliTu onpepencHHble MHTerpaibl. B ciyuyae,
ecny HHTerpal HecoGCTBeHHBIA M pacXoAuTCH, HallTH ero rnaBHoe 3Haye-
HMe (eclu OHO CYMECTBYeT).

2r .
4.131. f——d(’; (a>1). VYwraszauwue. [lonomkuts e¥¥ = 2.
4 a + Ccos

2
dp

2w
dy
4.133. 0‘/.((1_+5_______.___. (a > 0, b > 0)

cos? p)?
2r d
4.134. f 2 -~ (@ — KOMIIEKCHOe Yucao U a # £1).
J 1 — 2acos ¢ + a?
4.135. cos’ 3p dyp (@ — KOMILIEKCHOE YHClo U a # +1).
1 - 2acosyp + a?
2
4.136. /ecow cos (ng — sin ) dy (n — uenoe yucio),
0

m
4.137. /tg (z + ia) dz (a — neficTBuTeNBHOE YNCIIO).
0

2r
4.138. fctg (z+a)dzr (o — KommiaekcHoe uucao U Ima # 0).

B aynutopun: 4.131-4. 135

Ha AOM: OCTAJIbHBIC 3aaa4YU U3 ITPUBCACHHBIX HOMCPOB

(00]
Jlabopamopnoe 3anamue 35. Boluncienue uHTErpajioB BUja f—oof () gx KoHnTpoJbHbIe
BOIIPOCHI:

1. 3ambIKaHuE KOHTYpa B KOMIIICKCHYIO IIJIIOCKOCTb 33113‘—[]/[:
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o0

zdx z*dz

4.140._[ LTy AL [( - (a>0).
7 d

4.142. [(x?_:if)_ﬂ (n — HaTypalbHoe YHCI0).

dx x+1
4.143. f T eTE (@2 00>0) 4144/

dr
4.145. fl e (n > 2 — HaTypalbHOe YMCIO).

4.154. 4.155. / LEns Ty

2 -5z +6

o0

sinz dz costzr costx

4.156. ](mQH)(Q:_U. 4.157. f1+ dz. 4.158. fl_wé
b ® o]

B aynuropun: 4.140-4. 143

Ha nom: ocTanbHbIe 33724 U3 IMPUBCACHHBIX HOMCPOB

(o]
Jlabopamopnoe 3anamue 35. Bolunicnenue HHTErpajioB BUa f—oof () gx KounTpoJibHble
BOINPOCHI:

1. 3aMbIKaHKE KOHTYpa B KOMILICKCHYIO TUIOCKOCTh 1 Jlemma YKopanana
3amauu:

o0

dr zsin rdzx
4. . T COST ] f
12d 1) fw-—2w+10’ ) 2 — 22+ 10°

4. rsinxzdz
150: / 2442420

4.151. /COS 2% dz (a u b — nonosUTeNbHEIE YHCTA).

28.07. Briuncaurb MHTErpassL:

[ae) [e0]
(x--1) sin 2x S x3 sin x
\ G ax. 2\ wgege 9
3 §(x3+5x) sin x d% 4 C§ (2x34-13x) inxd
© N ¥¥ioex9 ¢ : L3¢} 36 Smxax.
—00 —o0
5 o§(x—-l)cos2x d% 6 o§ xsinx d
) 2—4x+5 ’ ) 242x-10 X
—00 . —

B aynutopun: 4.149-4. 150
Ha nom: ocranbHblie 33124 U3 TPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 37. CoOOCTBEHHbIE UHTETPAJIbI, 3aBUCSILKE OT [TapamMeTpa
KoHTposibHBbIE BOPOCHI:
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1. Omnpenenenue UHTErpasia, 3aBUCSIIETO OT IMapaMmerpa

2. OCOoOCHHOCTH MHTETPUPOBAHMS HMHTETPAJIOB, 3aBHCALIMX OT Iapamerpa
3amauu:

Ucnonwiyercst yueOnuk [5], §13

B aynuropun: 13(1), 14(1), 18(1,2)
Ha nom: 13,14,18 (ap. 3amaun)

Jlabopamopnoe 3anamue 38. I'-pynxuus u B-¢pyHkmm
KonTpoabHbIe BONPOCHI:

1. Omnpenenenue u cpoiictsa I'-QyHKIINSA
2. Omnpenenenue u cBoiictBa B -pyHKIMsSA

3anauum:
Ucnonwiyercst yueOHuk [5], §15

B aynutopun: 5(1-3), 6(1), 15(1,2), 16(1,2)
Ha nom: 5(3.,4), 6(2-3), 15(3,4)

Jlabopamopnoe 3anamue 39. HecoOCTBeHHbIE HWHTErpasibl, 3aBUCSIIME OT MapaMeTpa u
paBHOMEpHAs CXOAUMOCTh HHTETPAJIOB
KouTpoJibHbIE BONPOCHI:

1. Omnpenenenue HECOOCTBEHHOI'O MHTETpaJla, 3aBUCAILETO OT IapaMeTpa
2. PaBHOMepHas CXOJMMOCTh HHTETPAJIOB, 3aBUCSIIIX OT MapaMeTpa

3agauu:
Hcnonw3yetcs yueOHUK [5],
B ayauropun: §14 1(1,2,6), 2(1,2), §16: 6(1-3), 13(1-2)

Ha nowm: OcTranpHBIE HOMCpa U3 INPUBCACHHOI'O CIIMCKA

Jlabopamopnoe 3anamue 40. UnrerpanbHoe npeodbpazoBanue Jlamnaca u @ypne
KoHTposibHBbIE BOPOCHI:

1. OmnpeneneHnue U CBOMCTBA UHTETPAIBHOTO MpeoOpazoBanus Jlammaca

2. Ompenenenue U CBOWCTBA HHTETPAIILHOTO peobdpa3oBanus Oypbe
3anauum:
Ucnonwiyercst yueOHUK [5]
B ayauropun: §17: 1(1,2), 2(1,2), 5(1), 6(1), 17(1),
JIoTONHUTENLHOE 3a/IaHKe: BBITOTHUTL OOpaTHOE Mpeodpa3oBaHKe ¢ MOMOIILIO Teopur BhiueToB. Ha

JOM: OcTalibHBIE HOMCpa U3 INPUBCACHHOI'O CIIMCKA

31



OO0pa3ubl BONPOCOB K KOJLUIOKBUYMY [lepeueHb koMreTeHIUi (Y4acTH KOMIIETEHIIUN),
MPOBEPSIEMBbIX OLIEHOUHBbIM cpeacTtBoM: OIIK-1.

CkansipHble U BEKTOPHBIE MOJIs, UX XapaKTEPUCTUKH. .

[ToTOK BEKTOPHOTO MOJIA.

[ToToK BEKTOPHOTO TOJISI Ye€PE3 3aMKHYTYIO TTOBEPXHOCTb.

®opmyna "aycca-Octporpaackoro.

JluBeprenius BekTopHoro nois. Pacuernas gopmyna. @opmyna 'aycca-OcTtporpaackoro

A

B TCpMHHAaX TCOPUH I10JIA. OCHOBHBIC CBOMCTBA AUBCPICHIINU.

>

DU3NYECKUI CMBIC KPUBOJIMHENHOTO HHTETPajia BTOPOTO poja.

7. Uwupkynsuust BektopHoro noss. [lonstue, dusnueckuii cmbici. PacuetHas ¢popmyna.

8. Porop BextopHoro moss. Ilousarue. Pacuetnass dopmyna. Ilpumep moss ¢ mocTossHHON

3aBUXPEHHOCTHIO.

9. ®opmyna Crokca. Teopema B pazBepHyToM Bujae. DopMmynnpoBKa B TEPMHHAX TEOPUU

TOJIL.

10. WnTterpansl, 3aBucsmue ot napamerpa. [lonstue.

11. IlonaTre paBHOMEPHON CXOAUMOCTH U TipeneiabHor ¢pyHkiuu. Kpurepuit Komru.
12.Teopema 0 mpeaenbHOM HEpexojae IMOJ 3HAKOM COOCTBEHHOTO HHTErpajia, 3aBHCAIIETO OT
napaMmerpa.
13.Teopema 0 HEIPEPHIBHOCTU COOCTBEHHOTO MHTETPaja, 3aBUCSIIEro OT MapameTpa.
14.Teopema o nuddepeHIMpoBaHNN COOCTBEHHOTO MHTETPANIA, 3aBUCAIIETO OT MapaMeTpa.
15.Teopema 06 UHTErpupPOBaHUN COOCTBEHHOTO MHTErpasa, 3aBUCSIIEro OT apameTpa.
16.HecoOcTBEeHHBIN MHTETpal, 3aBUCSIINMA OT napamerpa. PaBHoMepHast cxoaumocts. [lonsTue,
IPUMEPBI
17.JlocTaTro4Hble YCIOBHSI PaBHOMEPHOI CXOAMMOCTH HECOOCTBEHHOTO MHTErpasia, 3aBUCAIIETO
ot napamerpa. (Beiiepmrpacca, Aderns, upuxie)
18.Teopema o mpeebHOM Mepexoie Mo 3HAKOM WHTETpalia Il HECOOCTBEHHBIX MHTETPAJIOB,
3aBUCAIIMX OT MapameTpa.
19.Teopema 0 HENPEPHIBHOCTU HECOOCTBEHHOT0 UHTErpajia, 3aBUCSILEro OT apameTpa.

20. Teopema 00 M3MEHEHUHU TIOPSIKA UHTETPUPOBAHUS 111 HECOOCTBEHHOT'O MHTErpala,
3aBHCHIIEro OT nmapamerpa. 21. B-pynkuus, e€ cBoiicTsa.

22. I'-dyHknus, e€ cBoiicTBa

23.Ces3b Mmexny ['-pynkuueit u B-dbynkuueit.

24 IlonsaTue KoMIUIEKCHOTO uncia. Onepanuu Haj KOMIUIEKCHBIMH YHACIIAMHU.

25. Oneparuu BO3BEACHHS B CTEIICHb M U3BJICUCHUS KOPHS N-i CTENEHU U3 KOMILIEKCHOTO Yncia
26. Ilpenen mocneaoBaTeIbHOCTH KOMIUIEKCHBIX YHCEIL.

27. HeorpaHu4eHHO BO3pacTarolue Iocae10BaTeIbHOCTH. beCkOHEeUHO yianeHHas TouKa.
28. MuoxectBa B C.

29. @yHKIHUH KOMIUIEKCHOU nepeMeHHONU. OCHOBHBIE OHSTHS.

30. IIpenen GhyHKIIMU KOMIUIEKCHOMN MEpEMEHHOM!.

31. HenpepbiBHOCTD (DyHKIIMH KOMIUIEKCHOW TIEPEMEHHOA.

32. luddepenmupyemocts GYHKIINN KOMIUIEKCHON TiepeMeHHo. Y cioBue Komm-Prumana.
33. 'eoMeTpHYECKH CMBICI TPOU3BOIHON (PYHKIIMY KOMIUJIEKCHOM MepeMeHHOM. 34.
OyHKIHA W = 1

A
35.®Oyukuus w =az+b.
36. ®yHkuu w=z", W:TVE.
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4.1.2 OOpa3ubl 3aJaHMH JJIs1 KOHTPOJIBHBIX M CaMOCTOSTeIbHBIX pador. Ilepeuenn
KOMITIETEHIIUH (4acTh KOMIETEHIIMH), IPOBEPSIEMbBIX OLIEHOYHBIM CPEJICTBOM:

[K-2.

a=9% i+7xy j—2xz k

Haiitu MMOTOK BEKTOPHOTO TIOJISt yepes 3aMKHYTYIO
 + yz =5
lz=1z2z=3
MIOBEPXHOCTB S (HOopMmanp  BHEUIHSS),  HCHONB3yS  (opmyiy l"aycca-

OcTporpaackoro 1 BbIOpaB CTOPOHY IIOBEPXHOCTHU, HAUTU HEMOCPEICTBEHHO ITOTOK Yepe3
HOBEPXHOCTH S1: x> +1°=9, ABISIOIIYIOCS YACTBIO TIOBEPXHOCTHU S U ONPEIEIEHHYIO 3aJaHHbIM
YPaBHEHUEM.

2.. Beruncnouts 1o Q)opMyne Crokca u HECMMOCPCACTBCHHO HUPKYJIIAIUIO BEKTOPHOI'O

7.2+y2+22:25

. |z=58
BJIOJIb KOHTYpa [ , YKazaB Ha

— czz[y—x:l-£+|:y—x:l-}+[2—z:l-_

YCPTCIKE HAIIPABJICHUC o6x0z[a.

3.,}101(8,3811) MNOTCHUUAJIBHOCTD 3aIaHHOI'0 BEKTOPHOI'O ITOJIA U HAWTH ero nmoTeHuuall, UCII0JIb3ys

c;t=(yzzcosxz)-£+2ysinxz-}+(xy2 cosxz+ EJ-J’C

Voo

4. HailTu MOIynb U apryMeHT KOMIUIEKCHOIO 4ucia Z 2 1 6 . 3amucars 10 uncio B

KPUBOJIMHEWHBIN UHTETPAIT:

TPUTOHOMETPHYECKOH opMe U B MOKa3aTeNbHOI Qopme.

[ .
5. Pewuts ypaBHenue 2z 1 " 1 u300pa3uTh HA KOMIUIEKCHOH IJIOCKOCTH €r0 KOPHH.

li o zz z
6. Ilycts 2° . HaiiTu nepeceueHre MHOXECTB 3aJIaHHBIX HEPABEHCTBAMU: 0 o,

Rez Rez.

. anuTHu JIMHCUHYIO HKOWUKO W az , OTOOpAXAarIIYIO K z z " Ha K ww
7. Haiff iinyto ¢y b 6p YIO KpyT ' saxpyr|

2r2.

0u Imw, 0

w . .
8. Ilycts z° u ~ ° Takwme, uto Rez’ . Haiitu nuneitnyto GpyHkumo w az b ,

0 0
0T06pa>1<a}omy}0 IMMOJIYIIIIOCKOCTDb Rez Ha MMOJYIUIOCKOCTDb Imw , TAKYIO 4TO

wz 0 Wwo.
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9. Haiitu o0Opa3bl oOmacteit: D z zz 1, D z:Rez 2 pH

orobpaxkeanu w  z 1

1

10. Haiitu ob6pa3 obmactu D dmzz 0,z 4i 1 IIPU OTOOPKCHUU W Z
3i.
1
D :Rezz 2,Imz 2 npu oToGpaxkeHun . z 2
11. Haiitu o6pa3 obxactu D :Rezz 4,Imz -2 IpH  OTOOpaKeHHUH

12. Haiitu 06pa3 obaactu w z4242ii(cautas,yro 1 1 ).

D :Rezz O0,Imz O IpU OTOOPAKECHHUN w z
13. Haiitu o6pa3 obmactu
(cumras,uto 1 1 ). D :Rez z 1, 1 Im z 0 npu
OTOOPAKEHUH we @D,
14. Haiitu o6pa3 obmactu
d
15. Hcnonp3ys uaTerpasibuyio popmyay Koru, BbIYM2 3CIIUTH HHTErPasl

|12

fz -

16. Pa3noxuth QyHKIHIO 1 “s pA:

z
a). 10 HEOTPULIATETLHBIM CTETICHSIM ~

z
B).HO OTPULATCIIbHBIM CTCIICHAM .

OHpeI[eJ'II/ITL 0051aCcThb CXOAUMOCTH ITOJYUCHHOI'O pAda.
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fz LU

17. Pa3noxuth QpyHKIIHIO z 1z 3's PS 1I0 CTETIEHAM Z B 00J1aCTH:
. 0
a).colepxalieil Touky z
B). coJiepKalllei TOUKY z ;
C). CoepIKaIIeii TOUKY Z 2.

OHpeI[CJ'II/ITL 00J1aCcThb CXOAUMOCTH ITOJYUCHHOI'O pAda.

fz z 1 2exp —zl

18. Haiitu oco6bie Touku pyHKIUN 1 , OIIPEICIIUTh UX THII U

BbIYUCIUTDH BBIYCTHI B OTUX TOUYKAX.

Iz —

z 1 z 3i

19. Bpluucnuth BbIUETHl PYHKLIHUH BO BCEX OCOOBIX TOUKAX (BKIHOYAS

TOUKY Z ).
20. Wcnonb3ys BEIYETHI, BEIYUCIUTD I/IH’[l‘el“IfraJI id 4
2 2
21. BpaucauTe HHTETpai x 1
2dx
x2 4
22. BpUMCIUTh UHTETpA xsinx
— 2dx
x2 4
0
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[oe] 2
-(x-a)
23. HccnenoBaTh Ha CXOIMMOCTh MHTETpaj Ha MHOXKeCTBax E1 u E> l)fo e dx, Ei

1], E2=(0; o0).

2) i esinxdx, Ei=[0;1], Ea=[1; o)

24. Jloxaszatb HenpepbrIBHOCTH (yHKIMU F(a) Ha MHOXKecTBe £

1) F(a)=[o"Fm*=adx, E=(0; 1);

2) F@)=[0"x"n—"nadx, E=(0;2).

25. BBIYUCIHUTH C TIOMOIIBIO SUJIEPOBBIX HHTETPAJIOB:

_ s
J'OZ - dx

—_— 2 cin?
1) x%(2=x); 2)f 01 Vixx ax+2)2; 3) [owx_imxo+1dx; 4) fo SN xcose xdx.
26. Haiitu mpou3BOHYIO OT HECOOCTBEHHOT'O HHTETpalia Mo MmapameTpy a:
s Iy J
1) 1 Sinax x2 dx; 2) o cosax 1432 dx; 3) 0oo 1-cosax - e “xdx;
foo e—axz
0 cosxdx.

27. Jloka3zaTh paBHOMEPHYIO CXOJIMMOCTh UHTErpajioB Ipu a € E :

o0 0 _ .2
D b wtrdx, E=[200): 2) do € dx, E=[1; 0):

xdx

In x © o
3) / 2% xatd’2dx , E=(—00;00) ; 4) fo 1+(x—a)®’ E=(=co; 1).

IIpumepHBbIii NepeyeHb BONPOCOB I MOATOTOBKH K K3aMeHY.

Ilepeuens komnemenyuii (vacmu KOMnemeHyUuu), NPOGEPAEMbIX OUECHOUHBIM
cpeocmeom: OIIK-1, ITK-1.

1.CkansipHble U BEKTOPHBIE MOJISL, UX XAPAKTEPUCTUKH. .
2.I10TOK BEKTOPHOTO TOJISI.
3. IloTOK BEKTOPHOIO MOJIsl YEPE3 3AMKHYTYIO IIOBEPXHOCTb.
4. ®opmyna ["aycca-OcTtporpaackoro.

4)

5. Jlueprenuust BeKTopHOTO nojsi. Pacuetnas ¢popmyna. @opmyna I'aycca-Octporpaackoro B

TepMHHAX TeopuH 1osist. OCHOBHbIE CBOMCTBA JUBEPIrEHIUH.
6. OU3NYECKUI CMBICII KpPUBOJIMHENHOTO MHTErpaja BTOPOro poja.
7. Hupkynsauus BekropHoro nodis. [lonstue, pusnueckuii cmpicit. Pacuernas ¢popmyia.

8. Potop Bekropuoro moss. Ilonstue. Pacuernas ¢opmyna. Ilpumep monss ¢ MOCTOSHHOU

3aBUXPCHHOCTLIO.

10. ®opmyna Crokca. Teopema B pasBepHyToM Buae. PopMynIHpoBKa B TEPMHUHAX TEOPUU

TOJIAL.
10. MuTterpansl, 3aBucsiue ot napamerpa. [lonsatue.
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11. TloHnsTHE paBHOMEPHOH CXOAMMOCTH | TipeneiabHoi pyaknuu. Kpurepuit Komu.
12.Teopema 0 mpeaenbHOM HEpexoae O] 3HAKOM COOCTBEHHOTO HMHTErpajia, 3aBHCAIIETO OT
napamMerpa.
13.Teopema 0 HETIPEPHIBHOCTH COOCTBEHHOT'O MHTETPaIa, 3aBUCSILETO OT MapaMeTpa.
14.Teopema o nuddepeHmpoBaHur COOCTBEHHOTO UHTErpaa, 3aBUCSILEro OT apaMmerpa.
15.Teopema 06 UHTErpUPOBAHUN COOCTBEHHOTO MHTErpaa, 3aBUCSILEro OT mapamerpa.
16.HecoOGcTBeHHBIN MHTETpall, 3aBUCALLIUI OT IapaMeTpa. PaBHOMEpHas CXOIUMOCTb.
[TonsTHe, npumepsl
17. JloctarouyHble YCJIOBHS PaBHOMEPHON CXOAMMOCTH HECOOCTBEHHOI'O HWHTErpaia,
3aBHCSINEro oT napamerpa. (Beiiepmrpacca, Aderns, upuxie)
18.Teopema o mpeieIbHOM TIEPEXO/Ie 01 3HAKOM MHTErpaja JAjii HeCOOCTBEHHBIX UHTETPAJIOB,
3aBUCSILUX OT apameTpa.
19.Teopema o0 HeNIpepHIBHOCTH HECOOCTBEHHOTO MHTETPAJIA, 3aBUCAIIECTO OT IapaMeTpa.
20. Teopema 006 M3MEHEHUHU MOPSAIKA HHTETPUPOBAHUS JIJIsI HECOOCTBEHHOTO MHTETpala,
3aBHCsILEro oT napamerpa. 21. B-pynkuus, e€ cBoiicTsa.
22. I'-dyHkmus, e€ cBoiicTBa
23.CBa3p Mexay ['-¢ynkmnueit n B-pyakiuei.
24 IlonsiTre KoMIUIEKCHOrO yncia. Onepanuu Hajl KOMIUIEKCHBIMU YHCTIaMHU.
25. Onepauuu BO3BEJEHUS B CTENEHb U M3BJICUEHUS KOPHS N-Ml CTENEHU U3 KOMIUIEKCHOI'O
qucna
26. Ilpenen nmocnenoBaTenbHOCTH KOMIUIEKCHBIX YMCEIL.
27. HeorpaHuueHHO BO3pacTarolUe MTOCIEI0BaTEIbHOCTH. beCKOHEUHO yaneHHas TouKa.
28. MuoxectBa B C.
29. ®yHKIMH KOMIUIEKCHOW NTepeMeHHON. OCHOBHBIE MTOHATHSL.
30. IIpeaen GyHKIIUU KOMIUIEKCHOH IIEPEMEHHOM.
31. HenpepbIBHOCTD (PYHKIIMK KOMIUIEKCHOW IEPEMEHHOI.
32 Tuddepenumpyemocts GyHKINN KOMIUIEKCHOU niepeMeHHoil. Y cnoBue Komm-Pumana.
33. 'eomeTpruecKuii CMBICT POU3BOAHON (PYHKIIMH KOMIUIEKCHOM MepeMeHHOH. 34.
OyHKIUA W = L

zZ
35.®ynkuus w =az+b.
36. OyHkUU W—Z ", W:W.
37. ApoOno-nuueiHas GyHKIHS.
38. Teopema 00 ompezaeneHuu ApoOHO-TUHEHHON HYHKIIUN TpeMs TapaMu TOYEK.
39. Kpyrooe cBoicTBO ApOOHO-TUHEHHON (HYHKIUU.
40. Teopema 0 CHMMETPHUYHBIX TOYKAX IJIsi APOOHO-IIMHEHHON (PYyHKITUH.
41. TlokazarenpHas 1 Jorapupmudeckas QyHKIUH.
42. Oynkuus KyKoBCKOTO.
43. TpaucueneHTHbIE PYHKIIHH.
44 TNonstue unterpana B C. CymecrsoBanue. OCHOBHbBIE CBOWCTBA.
45. Bpruncnenue uHTETpaia oT PyHKIUH KOMIUIEKCHON MepeMEHHOM.
46. Teopema Komu 111 0THOCBSI3HOM 00JIACTH.
47. Teopema Komu 111 MHOTOCBSI3HOM 00JIaCTH.
48. HeompeneneHHBI MHTErpal OT (PYHKIMH KOMIUICKCHOW IMEPEMEHHOW. AHAIUTHYHOCTH
HeomnpeaeneHHoro nuterpana. [leppoodpaznasi.
49. HurerpansHas ¢popmyna Komm. Teopema o cpegnem.
50. IIpou3BOAHBIC BHICIIMX TOPSIKOB JIJISl aHATUTUICCKUX (DYHKITUH.
51. Teopema Mopepa.
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52. Tonstue pyaknuoHanbHOrO psima. Cxomumocth. PaBHOMepHas cxomumoctb. [Ipu3Haku
Komm u Beliepmitpacca paBHOMEPHOM CXOUMOCTH Psijia.

53. Teopema 0 HENPEPHIBHOCTU CYMMbl PABHOMEPHO CXOJSILIETOCs psJia.

54. Teopema O OYJICHHOM MHTETPUPOBAHUY MOWIEHHO CXOJALIETOCS PAJa.

55. Teopema o mouseHHOM AU(HEPEHIUPOBAHUNA PABHOMEPHO CXOSIIET0Cs pPsja.

56. Crenennsle psnsl. Teopema AGens.

57. CaenctBus U3 TeopeMbl AGes.

58. Psn Teitnopa. Teopema Teitnopa.

59. Hynu ananutuyeckoit pynkuuu. Teopema eqTUHCTBEHHOCTH.

60. IIpuHUMO MakcUMyMa MOJTYJIS.

61. Psx Jlopana. O6macts cxoquMocTH psina JlopaHa.

62. Teopema 00 OJJHO3HAYHOM TIPEJICTABIICHUN aHATUTHYCCKON (hyHKIIUU psiioM JlopaHa.

63. M3onupoBaHHBIE 0COOBIE TOUKH aHANUTHYECKOW PyHKIMU. VX knaccudukanus.

64. IloBeneHue aHATUTUYECKON PYHKIIMHU B OKPECTHOCTH MU30JUPOBAHHBIX OCOOBIX TOUEK.

65. OmnpeneneHue BeIYETa aHATUTHYECKON (DYHKIIMU B H30JIMPOBAHHOM 0CO00I TOUKE.

Pacuetnbie popmMymbl 715 BBIYETA B MOJIOCE.

66. OcHOBHasi TEOpEeMa TEOPUH BBIUETOB.

67. Bpruer ananuTu4eckoil pyHKIMN B OECKOHEYHO yJalleHHOU Touke. Teopema o cymMMe Bcex
BbIueToB. Cle/ICTBUE U3 HEE.

21 .
68. BrrunciieHue nHTErpajgoB BUaa fo R(cos ¢, sin ) d(p.

[o0)
69. BrlunciieHue MHTErpajioB BUJa f—oo f (x)dx.
70. Jlemma YKoppana. Beluncienue HHTerpaoB BUaa [ —“ew e f(x)dx.

Kpurepuu oneHuBanus pe3yibTaToB 00y4eHHUs

3ayeT 1Mo MpakTHKE BBICTABISETCS MO PE3yJIbTaTaM BBIMOJHEHHBIX KOHTPOJBHBIX padoT,
UH/IMBUyaJIbHBIX 3a/1aHUH U TeKylIeld paboThl Ha JaOOPaTOPHBIX 3aHATUAX. OTMETKa
«3a4TEHO» BbICTaBIIAETCS IIpU Oosiee, yeM 60% BBINOIHEHUH HHAUBUAYAIbHBIX 3a1aHUH.

OI_IGHKa KpI/ITepI/II/I OLICHHNBAHMA HA 3K3aMCHC
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OTJINYHO

— CUCTeMAaTHU3UPOBAaHHbBIC, TTTyOOKHUE U MOIHBIE 3HAHUS 110
BCEM pa3jiesiaM JUCLUILIMHBL, & TAK)KE [10 OCHOBHBIM BOITPOCAM,
BBIXOJISIIIMM 32 TIpeesIbl Y9eOHOW IPOTpaMMBI;

— TOYHOE HCII0JIb30BaHUE Hay4yHOU

TEPMUHOJIOTUU CUCTEMATUYECKU I'PAMOTHOE U JIOTHYECKHU
[IPaBUJIBHOE U3JI0KEHUE OTBETA HAa BOIPOCHI;

— 0e3ymnpevyHoe BIaJeHHE UHCTPYMEHTApUEM

yueOHOM JUCIUILTUHBL, yMEHHE ero 3Q(GEeKTUBHO UCTOIb30BaTh B
[IOCTAHOBKE HAayYHBIX U MPAKTUYECKUX 3a/1a4;

— BBIp@KEHHAs CIIOCOOHOCTh CAMOCTOSTEIHLHO M TBOPUYECKH
peliaTh CI0XKHbIE MPOOIEMbl U HECTAHIAPTHHIE CUTYAIIHH;

— IIOJIHOE U TITyOOKOE YCBOEHHE OCHOBHOM U
JIOTIOJTHATEIPHON JINTEPATYPhl, PEKOMEHI0BAaHHOH Yy4eOHO# mporpamMmoit
10 TUCLUIUINHE;

— yMEHUue OpPUEHTHUPOBATbCA B TEOPUSIX,

KOHLICTIIMAX U HAIpPABJICHUSIX IUCUUILIMHBI U 1aBATh UM
KPUTHUYECKYIO OLICHKY, UCII0JIb3Ysl HAyYHbIE JOCTUKEHUS IPYTUX
JTUCLUIUINH;

—TBOpYECKast CaMOCTOSITENIbHAS pabora Ha
MPAKTUIECKUX/CEMUHAPCKHX/Ta00paTOPHBIX 3aHSTHUSX, AaKTHBHOE
ydyacTue B TPYIIOBBIX OOCYXKICHHSX, BBICOKHHA YpPOBEHb KYIbTYPHI
HCIIOJIHCHUS 3aJaHMI;

— BBICOKHH ypOBeHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B
paboueii mporpaMmMe KOMITETCHITHH.

XOPOIIIO

— JOCTATOYHO MOJHBIE U CUCTEMAaTU3UPOBAHHbBIE 3HAHUA 110
JTUCIUTUINHE;

— YMEHUE OpPUEHTUPOBATbCA B  OCHOBHOM  TEOpHSX,
KOHLICTIIMAX W HANpaBJCHUSAX IUCUUIUIMHBI U JaBaThb UM KPUTUYECKYIO
OIICHKY;

— WCIIOJIb30BaHUE HAYYHON TEPMUHOJIOTUH, JIMHTBUCTHYECKHU
M JIOTUYECKH TNPABWIHHOE H3JIOKEHUE OTBETa Ha BOIPOCH], YMEHHE
nenath 000CHOBAHHBIE BHIBOJIBI;

— BJIaJICHUE UHCTPYMEHTAPUEM IO TUCLUUILIMHE, YMEHHUE €ro
MCIIOJIb30BaTh B IMOCTAHOBKE M PEIICHUU HAYYHBIX U MPOo(decCHnoHATBHBIX
3a/1a4;

— YCBOEHUE OCHOBHOM u JOTIOJTHUTEIBHOMN

JUTEepaTyphbl, PEKOMEHJOBAaHHOW y4yeOHOW MporpaMMol o
JUCLUIUINHE;

— camMocTosiTeNlbHas pa0oTa Ha MPAKTUYECKUX 3aHATHUSAX,
y4acTHe B TPYNIOBBIX OOCYXKJIEHHUSX, BBICOKHH YpPOBEHb KYJIbTYPHI
HWCIIOTHEHMS 3aJIaHHI;

— CpemHUl ypOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B
paboueii mporpaMMe KOMITCTCHITHH.
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YIOBJIETBOPUTEI - JIOCTaTOYHBIH ~ MHHMMAIbHbIM ~ 00BEM  3HAaHUH 1O

BHO JUCLIUILINHE;

- YCBOGHHME OCHOBHOHM JIUTEpATypbl, PEKOMEHIOBAHHON
y4eOHOH MporpaMMoN;

- YMEHHE  OPHEHTHPOBATbCS B  OCHOBHBIX  TEOPHSIX,
KOHLENIMAX U HAIPaBJIEHUAX 110 JUCLUUIUIMHE U 1aBaTh UM OLICHKY;

- UCIOJIb30BAaHNE HAYYHOW TEPMHUHOJIOTUH, CTUIMCTHYECKOE
U JIOTUYECKOE M3JI0KEHUE OTBETA Ha BOIPOCHL, YMEHUE JIENaTh BBIBOJbI
0€3 CYIIECTBEHHBIX OIINOOK;

- BJaJIeHUE MHCTPYMEHTapueM Yy4yeOHOH JAMCLUIUIMHBI,
YMEHHE €r0 UCII0JIb30BATh B PEIICHUHU TUIIOBBIX 33/1a4;

- YMEHHE I0J  PYKOBOJCTBOM

npenojasBaress pelaTh CTaHAapTHBIE 3a7a4u;

- pabora  mox  pPyKOBOACTBOM  IpemojaBaTenss  Ha
MPAKTUYECKUX 3aHATUSAX, JOIYCTHUMbBIH YPOBEHb KYJIbTYPhl HCIIOJIHEHUS
3aJaHNH;

— JIOCTaTOYHBI MUHUMAJIBHBIH YPOBEHb CPOPMHUPOBAHHOCTH
3asBJICHHBIX B pabovell mporpaMMe KOMITETEHITHIA.

HEYJIOBIETBOPUT — (dparMeHTapHble 3HaHUS 110 TUCLUILIINHE;
CJIbHO — OTKa3 OT OTBETA (BBINOJIHEHUS TUCbMEHHOMN
paboThl);
— 3HaHUE OTJEIbHBIX HCTOYHUKOB,
PEKOMEHI0BaHHBIX Y4EOHON IPOrpaMMOi 10 TUCHUIUINHE;
— HEYMEHUE UCIIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHUIO;
— HaJIMYHE TPYOBIX OINOOK;
- HU3KNH YPOBEHb KYJIbTYpPbI UCIIOJIHCHUS 3aJaHU;
—HU3KUH YpPOBEHb C(POPMHUPOBAHHOCTH 3asBIECHHBIX B paloueit
[IporpaMMe KOMITETCHIIUM.

JUIs  yCTICIIHOTO  BBIMOJMHCHHS JIAOOpPAaTOpHOW paboThl  0OydYaromeMycsl CieayeT
O3HAKOMHUTBCS C TEOPETUYECKOW YacThi0 AMCUUIUIMHBI 1O TeMe JabopaTopHON paboThI,
U3JI0KEHHOW B JieKIusaX. st yriiyOieHHOro MmOHUMAaHHS TEOPETHYECKOTO MaTepHalia MOTYT
OBITH UCTOJIB30BAaHbI ICTOYHUKHU, YKa3aHHBIC B CIUCKE OCHOBHOI nuTepatypsl [ 1-8].

KputepreM MOKHON TMOATOTOBKH CTYJACHTOB K BBIMOJTHCHHIO JaOOPAaTOPHBIX pPadoT
ABIISIOTCA TPUOOPETEHHbIE 3HAHUS, IO3BOJSIONINE O€30IMO0YHO OTBETUTh HA BOIPOCHI,
c(OpMyJIUPOBAHHBIE IO KAXJOH Teme JiabopaTopHBIX pabor. st mproOpeTeHHs TOJDKHBIX
HABBIKOB K PEILICHUIO 3a7au MpeArojaraeTcs pelleHre 3a7ad Ha J1a0OopaTOPHBIX 3aHATHSIX B
y4eOHBIX ayJAUTOPHUSAX IO PYKOBOJCTBOM IMpenojaBaTelis. 3akpeIuieHHe MPUuOOpPETEHHBIX
HABBIKOB OCYIIECTBISICTCS BHEAYJUTOPHBIM CAMOCTOSITEILHBIM PEIICHHEM CTYIEHTOM 3ajad.
Howmepa 3amau asist penieHust B ayAUTOPUH U IOMa YKa3aHbI K KaX10i 1abopaTopHoii pabdoTe.

OHGHO‘IHHG cpeacrBa i1 HMHBAJIMIAOB W JIMI C OIPaHUYCHHBIMHU BO3MOXHOCTIMU
300pOBbA BLI6I/IpaIOTC$I C YUCTOM UX MHAWBUAYAJIbHBIX HCI/IXO(i)I/ISI/ILIeCKI/IX 0COOEHHOCTEH.
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—  mpu  HEOOXOAMMOCTM WHBAJMAaM M  JHUIAM C  OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37JOPOBBS NPEIOCTABISIETCS JOMOJIHUTEIEHOE BPEMsl JUI MOJATOTOBKH
OTBETa Ha K3aMeHE;

—  NpH TOPOBEJCHUU MPOIEAYPbl OLIEHUBAHUS PE3YJIbTAaTOB OOy4YCHHUs
WHBAINJOB M JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI IPEIyCMaTPUBACTCS
UCIIOJIb30BAHUE TEXHUYECKHX CPEICTB, HEOOXOJMMBIX MM B CBS3M C HUX
WH/IMBUYaTbHBIMA OCOOCHHOCTSIMH;

— mpu  HEOOXOIMMOCTH Uil OOyYaloUmMXcs C  OrpaHUYECHHBIMU
BO3MOYKHOCTSIMH 37I0POBBSI M MHBAJIUAOB MPOIIelypa OLIEHUBAHUS PE3YIbTATOB O0yUCHHS
0 IMCIMIUIMHE MOXET MPOBOANUTHCS B HECKOJIBKO ITATIOB.

[Ipouenypa oneHWBaHHUSA PE3yAbTaTOB OOY4YEHUS MHBAIMIOB M JIHMIl C OTPaHUYECHHBIMU
BO3MOXKHOCTSIMHA 370POBbsSI 0 JAMCHUIUIMHE (MOJYINIO) TIpEeIyCMaTpHBaeT IPEJOCTaBICHUE
uHpopManuu B (opmax, aganTUpPOBAHHBIX K OTPAHUYCHHUSM HUX 30pOBbS U BOCIPHSITHS
uHbopMaIuu:

JIst L ¢ HapyIIeHUSIMH 3PSHUS:

— B NeYaTHOW (opMme yBeIMUYEHHBIM mpudToM, — B (OpPME IIEKTPOHHOTO
JTOKyMEHTA.

JI7st 1L ¢ HapyIICHUSIMH CITyXa:

- B IIe4aTHOH (opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JI7st Ll ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIBHOTO arIapara:

- B IIe4aTHOH (popme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
o0yJaronuxcs.

5. Ilepevennb y4yeOHOI JuTepaTypbl, HHGOPMALMOHHBIX PECYPCOB U TEXHOJIOTHI

5.1 YueOnas quteparypa

1. Hamunarep, Buktop AnekceeBnd. KoMIuiekcHbIN aHan3 : yaeOHOE TTocodue yist By30B / B.
A. lanunrep, C. JI. CUMOH>XEHKOB. - 2-€ U31., ucup. u non. - Mocksa : IOpaiit, 2022. - 143 c. -
(Beicmiee oopazoBanue). - URL: https://urait.ru/bcode/492726 (nmata obpamenus: 08.09.2022). -

Pexxum noctyna: npns  aBropu3. nosb3oBareneil. - ISBN  978-5-534-08399-6. - Teker
JJIEKTPOHHBIH.
2. [IpuBanos, MBan VMBanoBu4. BBenenne B Teopuro PyHKIUI KOMIIEKCHOTO TIEPEMEHHOTO :

yuebnuk s By3oB / WM. W. IlpuBanoB. - MockBa : HOpaiit, 2022. - 402 c. - (Bsicmiee
obpazoBanue). - URL: https://urait.ru/bcode/490112 (nmata obpamenus: 13.09.2022). - Pexum
JocTyna: Jyisl aBTopu3. nmojb3oBarene. - ISBN 978-5-534-01450-1. - TekcT : 37€KTPOHHBIM.

3. Hcauenko, H. A. KoMmIiekcHbI aHanu3 B NpUMEpax M YHNPAXKHEHUAX: HHTETPAIbl U
BBIUETHI : yueOHoe mocobue : [16+] / H. A. Ucauenko ; OMckuii rocy1apcTBEHHBI YHHBEPCUTET
uM. @©. M. JloctoeBckoro. — OMck : OMCKHMI rocygapcTBeHHbIN yHuBepcuteT um. O.M.
Hocroesckoro (OmI'Y), 2019. — 120 c. : un. — Pexum pgocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=575792. — bubnuorp. B k. — ISBN 978-5-7779-
2370-7. — Tekcr : 3JIeKTPOHHBIH.

5.2. Ilepuoanyeckas aureparypa
Bectnuk Cankr-IletepOyprekoro ynusepcuteta. [Ipuknaanas marematuka. Mupopmaruka.

[Tpouecce! ynpasnenus. - URL: https://dlib.eastview.com/browse/publication/71227
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https://urait.ru/bcode/492726
https://urait.ru/bcode/490112
https://biblioclub.ru/index.php?page=book&id=575792
javascript:void(0);
https://dlib.eastview.com/browse/publication/71227

Bectnuk MockoBckoro ynuBepcutera. Cepust 15. BprumcnurenbHas maTemMaTuka H
kubepueruka .- URL: https://dlib.eastview.com/browse/publication/9166

5.3. UnTepHeT-pecypchbl, B TOM 4YHCJIe COBpeMeHHble MpodeccHOHAIbHBIE 0a3bl
AAHHBIX U HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0U0M0oTeuHbIe cucTeMbl (IBC):

IBC «IOPAUT» https://urait.ru/

IBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
IBC «BOOK.ru» https://www.book.ru

IBC «ZNANIUM.COM» www.znanium.com

9BC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnaasl nznareabcrsa Wiley https://onlinelibrary.wiley.com/

Hayunas 3aexkTponHas 0udauorexa (HIB) http://www.elibrary.ru/
IMosiHOTEeKCTOBbIC APXUBHI BEAYIIHMX 3aNAIHbIX HAYYHBIX ’KYPHAJI0B Ha Poccuiickoit
miargopme HayuyHbix :kKypHaaoB HOUKOH http://archive.neicon.ru

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

Springer Journals Archive: https://link.springer.com/

Nature Journals: https://www.nature.com/

Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"Jlektopuym TB" http://www.lektorium.tv/

Yuausepcurerckasi uHpopmanuonnas cucrema POCCHS http://uisrussia.msu.ru

HNudopmannoHHbIe CIPABOYHBIEC CHCTEMBbI

Koncyastant ILiroc

Pecypcsl cBoGoHOTO 10CTYNA

KubepJlenunnka http://cyberleninka.ru/;

MuHKMCTEPCTBO HAYKHU M BbicIIero oopasoBanus Poccuiickoii ®enepanun
https://www.minobrnauki.gov.ru/;

DenepajabHblii noprai "Poccuiickoe odopaszoBanme' http://www.edu.ru/;
HNudopmanuonnas cucrema "Equnoe okHO 10cTyna K o0pa3oBaTebHbIM pecypcam'
http://window.edu.ru/;

Enunas xo/utekuus uugpoBbix 00pa3oBaTeIbHbIX pecypcoB http://school-collection.edu.ru/ .
IIpoekT I'ocynapcTBeHHOI0 HHCTUTYTA PyccKOro sizbika uMmenu A.C. [lymkuna
"Oopa3oBanue Ha pycckoM'' https://pushkininstitute.ru/;

CnpaBouHo-nHGopMaunoHHbIN nopraj "Pycckuii si3bIK" http://gramota.ru/;

Cayx0a TeMaTH4YeCKHMX TOJKOBBIX c10Bapei http://www.glossary.ru/;

CJioBapu v JHIIUKJIONIeANN http://dic.academic.ru/;

Oopa3oBartenbHblii moptana "Yuebda' http://www.ucheba.com/;

3akononpoekT ""O6 o6pazoBanuu B Poccuiickoii @enepanun'’. Bonpock! u 0TBETHI http:/xn--273-
-84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(popManuoHnHbie pecypebl Kyol'yY
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https://dlib.eastview.com/browse/publication/9166
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety

DuiekTpoHHbIN kaTagor Hayunoii 0udanorexku KyoI'Y http:/megapro.kubsu.ru/MegaPro/Web

JIeKTpoHHasi Onbnorexa TpyaoB ydeHnbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

Cpeana MoayJIbHOT0 IMHAMHUYECKOro 00y4eHnus http:/moodle.kubsu.ru

ba3a yuyeOHbIX IUIaHOB, Y4e0HO-MeTOANYECKHX KOMILICKCOB, MyOJIMKANNNA 1
KOH(pepeHuuii http:/infoneeds.kubsu.ru/

bubaunorexa nHdpopmannoHHbIX pecypcoB Kadeapbl HHPOPMALMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTHH http://mschool.kubsu.ru;
JIEKTPOHHBIH apxuB AoKkyMeHTOB KyOI'Y http://docspace.kubsu.ru/

DJIeKTPOHHBbIe o0pa3oBaTeslbHbIe pecypcbl Kadeapbl HHGOPMAIMOHHBIX  CHCTEM H
TexHoJIoruil B o0pasoBanuu KyOI'Y m nHayuno-meroamyeckoro :xypHajaa "IIIKOJIbHBIE
I'OJAbI" http://icdau.kubsu.ru/

6. MeToguveckne yKazaHusl AJsl 00y4arOIMXCH M0 OCBOCHUIO IMCHUILIHHBI (MOIYJIA)

[Io xypcy npenycMOTpEeHO NPOBEIECHHE JICKIMOHHBIX 3aHATHM, HAa KOTOPBIX JAcTCs
OCHOBHOM TEOpPETHYECKHI MaTepual, JaObOpaTOPHBIX 3aHATHH, MO3BOJIAIOLIMX CTYAEHTaM B
IIOJIHOM MEpe 03HAKOMUTBHCA C NOHATUSAMH M MeTOAaMM KOMIIEKCHOrO aHaIn3a U HaBBIKAMH MX
IIPUMEHEHUEM B PELICHUU IIPAKTUYECCKUX 3aa4.

BaxuelmuM 3Tanom sBISETCS caMOCTOATENbHas pabora mo aucuuiivHe. llenbro
CaMOCTOSITENIbHOM paboThl OaKaiaBpa SBISIETCS YIIyOJIeHHe 3HAHHM, MTOIyYeHHBIX B pe3ybTaTe
ayJIUTOPHBIX 3aHATHH. BblpabaThiBatoTCs HABBIKM CAMOCTOSITEILHONH pPAa0OTHL. 3aKpeIuIsroTcs
OTIBIT U 3HAHMSI, TOJIyYEHHBIE BO BPEMsI JJAOOPATOPHBIX 3aHATHI.

CamocrosrenbHas paboTa CTYACHTOB B XOJ€ M3YYEHHUs JUCLUIUIMHBI COCTOMT B
BBIIIOJJHEHUM  WHAMBUAYAJIbHBIX  3aJaHUl, 3aJaBaéMblX  IPENOJaBaTElIeM,  BEIYLIUM
71a0opaTOpHbIE 3aHATHUS, NOJrOTOBKU TEOPETUYECKOro MaTepuaja K Ja0OpaTOPHBIM 3aHATUSAM,
Ha OCHOBE KOHCIEKTOB JICKIMHA M y4eOHOH JHUTEparyphl, COTJIACHO KaJCHAAPHOMY IUIaHY W
IOArOTOBKHA TEOPETHUYECKOI0 MaTepuanga K TECTOBOMY OIIPOCY, 3a4€Ty M JK3aMEHY, COIVIACHO
BOIIPOCAaM K 3K3aMEHY.

VYka3zaHus 1o 0pOpMIICHUIO padoT:

- paboTa Ha J1a0OPATOPHBIX 3aHATUAX U KOHCIEKTHI JIEKIIMHA MOTYT BBIIOJIHATHCSA Ha
OTAEJBHBIX JICTaX JINOO HEMOCPEICTBEHHO B paboueil TeTpany;

- O(i)OpMJIeHI/Ie HHIAUWBUAYAJIbHBIX 3aI[aHI/Iﬁ KEJIATCIBbHO Ha OTACIbHBIX JIMCTaX.

[IpoBepka WHAMBUAYAJIbHBIX 3aJlaHUN MO TeMmaM, pPa300paHHBIM Ha JTabOPATOPHBIX
3aHATHUSX, OCYIIECTBIISIETCS Yepe3 HEACI0 Ha TeKyIeM J1ad0opaTOpHOM 3aHITHH, THOO B TCUCHHE
HEJIeNU TOCJe STOT0 3aHATHs Ha KOHCYJbTAIUH.

I[JI?[ Pa3bACHCHUA HCIOHATHBIX BOIIPOCOB JICKTOPOM M ACCHUCTCHTOM CKCHCIACIILHO
MMPOBOAATCA KOHCYJIbTallUH, O BPEMCHU KOTOPLIX I'PYIIIBLI U3BCHIAIOTCS 3apaHee.

VYuebHas AEATENbHOCTh MPOXOAUT B COOTBETCTBUU C TpadUKOM y4eOHOTO Ipolecca.
[Tpouiecc camocTOsTENbHON pPAa0OTHl KOHTPOIHMPYETCS BO BpeMs AayIAUTOPHBIX 3aHATUH U
WHIMBUIYAIBHBIX KOHCYyJbTanui. CaMocTosiTellbHass paboTa CTYACHTOB MPOBOIUTCS B (opMme
U3Y4YEHUsl OTIENbHBIX TEOPETHUYECKUX BOMPOCOB MO MpEIaraeMon JIMTepaType U BbIIOJIHEHUU
MPAKTUYECKUX 3aJaHH 110 pa300paHHBIM BO BPEeMsl ayIUTOPHBIX 3aHIATHI TPUMEpaM.
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q)OHIl OLCHOYHBIX CPCACTB AUCHUILIMHBI COCTOUT U3 CPCACTB TCKYLICTO KOHTPOJIA (CM.

CIIMCOK 33/1a4 ¥ BOIIPOCOB KOJIJIOKBUYMA) U UTOIOBOM aTTeCTalluy (3a4eTa, 3K3aMEeHa).

B kaudectBe OLCHOYHBIX CPCACTB, UCIIOJB3YCMbBIX IJIA TCKYIICTO KOHTPOJIA YCIICBACMOCTH,
npeaiaracTtca MnmepeucHb BOIIPOCOB, KOTOPLIC HpOpa6aTI>IBaIOTC$I B IIpoLecce OCBOCHUS KYypcCa.
I[aHHBIfI MEPCUCHb OXBAThIBACT BCC OCHOBHLIC PAa3Cjibl KypCa, BKIIKOYasd 3HAHHWA, [TOJTy4aCMbIC BO
BpCM:I CaMOCTOATEIbHON pa6OTI>I. KpOMe TOro, BaXHBIM JJICMCHTOM TCXHOJIOTHHU SABJIACTCA
CaMOCTOATCIIbHOC PCIICHUE CTYACHTAMH W CJayda 3a;[aH1/1171. OTO MOJHOCTHIO HHIAWBUIYaJIbHAA
Q)opMa O6y‘leHI/I${. CTy,Z[eHT pacCKa3bIBaCT CBOC PCHICHHUC IIPCIIOJAaBaTCIO, OTBCYACT Ha
JOMMOJIHUTCIIbHBIC BOITPOCHI

B ocBoeHMM MMCHMIUIMHBI MHBAJTUIAMH M JIMIAMU C OTPAaHMYCHHBIMH BO3MO>KHOCTSIMU
3I0pOBBsI OOJBIIOE 3HAYCHHE WMEET WHAWBUIyalbHas ydeOHas pabora (KOHCYNbTAIlUH) —
JIONIOJTHUTEIBHOE Pa3bsiICHEHHE Y4eOHOr0 MaTepHaa.

I/IHHI/IBI/II[yaJIBHBIG KOHCYJIbTalUM 110 MPEAMCTY SABJIIIOTCA BaKHbBIM q)aKTOpOM,
CHOCO6CTBYIOHII/IM HHIUBHUYyaJIU3al[uN O6y‘~I€HI/IH M YCTAHOBJICHHUIO BOCIIUTATCIILHOI'O KOHTAKTa
MCXKAY NOpernogaBarciicM U O6y‘~IaIOHII/IMC$[ HHBAJIMAOM MWK JHALOOM C OI'pPpaHUYCHHBIMU
BO3MOKHOCTSIMU 3710POBBSL.

7 MartepuaibHO-TEXHHYECKOe o0ecredeHne Mo JUCUMILIHHE (MOIYJII0)
Ne HanmMmeHoBaHHe crIeNAJbLHBIX OMEINEHU 1 Homepa ayauropuii / kaOuHeToB
NMOMeIeHUI VISl CAMOCTOSITe/ILHOI padoThI
1. | yueOHble aymuTopuu s mnpoBeaenus 3ansatuil | 501,502,503,505,506,507,508,
JICKIIMOHHOI'O THIIA 509, 510,513,514
2. | yueOHble ayauTopuu i mnpoBenenuss 3anstuit | 501,502,503,505,506,507,508,
CEMUHAPCKOT0 TUTIA 509, 510,513,514
3. | KoMmmbroTepHbIe KJIacChl ¢ BBIX0J0M B IHTEpHET 503,509,510
4. | yueOHbIE ayAMTOPUU ISl BBINIOJIHEHHS HAy4YHO — Kabuner KYpPCOBOTO
I/ICCJ‘IGL[OBEITGJ‘ILCK)OI/I paboThl (xypcoBoro NPOCKTHPOBAHHS  (BHITIOTHEHHS
MIPOCKTUPOBAHUS
P P KypcoBbIX pador) - Ne 503, Ne509,
Ne 510
O6opynoBaHue: MyJIbTUMEIUUHBIN
MIPOCKTOP, SKpaH, IEPCOHAIbHBIC
KOMITBIOTEPBI, YyueOHas MeOelb,
nocka — ydeOHas,  BBIXOA B
Hurepuer, yaeOHO-HaTJIS THBIE
nmocoous (Temarnueckue
WTIOCTPAIUN), IIPUHTED,
MPE3CHTAlMM HA  AJICKTPOHHOM
HOCHTEJIC, CIUIUT-CUCTEMA
5. | yueOHbIC ayIUTOPUU U1 CAMOCTOSATENbHON paboThl, ¢ | KabuHer ns camMocTosTeNbHON

pabourMu MECTaMH, OCHAIICHHBIMU KOMITHIOTEPHOMN
TEXHUKOW ¢ mojkioueHneM k cetu «UMHTepHeT» M
o0ecrieueHHEeM  HEOTPAaHWYCHHOTO  JIOCTya B
ANEKTPOHHYI0  MH(POPMAIMOHHO-00Pa30BaTEIbHYIO
Cpelly OpraHMu3aluy JUIs KaXJ0ro o0ydaromierocs, B
COOTBETCTBUH C 00bEMOM M3y4YaeMbIX JTUCHUILIHH

pabothl - Ne 504, Ne 509, Ne510

O6opynoBaHue:  MEPCOHATBHBIC
KOMIBIOTEPHI, y4yeOHas MeOerb,
JocKka  ydeOHas,  BBIXOJ B
HNuTtepuer
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HccnenoBarenbekue naboparopuu (1ueHTpoB),
OCHAIllEHHbIE JJAOOPATOPHBIM 000PYAOBaHUEM

Komnbrorepnsiii kmacc Ne 510
MYJIbTUMEAUIHBIN MPOEKTOP,
9KpaH, NepCOHATbHBIE
KOMIBIOTEPHI, y4yeOHas MeOerb,
JocKka  yueOHas,  BBIXOJI B
WNurepner, Hariasanble mocoOus.
CereBoe o6opynoBanue CISCO
(MappyTH3aTOPBL, KOMMYTATOPBI,
19-Ti MIOWMOBBIN ceTeBOM mIKad)
CIUIUT-CUCTEMA, CTEH]I
«Apxurekrypa [I9BM»

yueOHbIe ayIMTOPUU TPYIINOBLIX U MHAWBUYyaTbHBIX
KOHCYJIbTAI[UI

Ne508
O6opynoBanue: TEPCOHATBHBIN
KOMIBIOTEp, yueOHas Meberb,

JI0CKa yueOHast, y4eOHO-
HarJIsJHbIC nocoous
(TemaTtuyeckue — WILIIOCTpAlLMHN),
CKaHep, JI0CKa MarHuTHO-

MapKepHas, CTEJUIaXU C y4eOHOH
Y TIEPUOJUYECKON JINTEPATYpOi

[Momemenne ans XpaHeHUS W TPOPHIAKTUIECKOTO
oOciykHBaHUsl y4eOHOro 000py10BaHUs

ITomemenue Ne 511, Ilomenienue
Ne 516, Ilomemenue Ne 517,
ITomemenue Ne 518

ydeOHbIE ayAUTOPUU JJIsi TPOBEIACHUS TEKYyIIeH |
MIPOMEKYTOUHOM aTTECTalluu

501,502,503,505,506,507,508,
509, 510,513,514
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