MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIN
denepalibHOE rOCYAAPCTBEHHOE OIOKETHOE 00PAa30BaTEIBHOE
YUpEXKJIEHUE BBICIIEr0 00pa30BaHUs
«KYBAHCKUU TOCY JAPCTBEHHBI YHUBEPCUTET»
@akyapTEeT KOMIBIOTEPHBIX TEXHOJIOTUM U IPUKIIATHON MATEMATUKHU

PABOYAA ITPOI'PAMMA JUCHHUIIVIMHBI (MOY JIA)

51.0.22 KoMIUIEKCHBIN aHaJIN3

Hampasnenue nonrorosku: 01.03.02 Ipuknagnas marematuka u uHGOpMaTUKa

Hanpasnennocts (npoduins) Marematnueckue 1 HHGOPMAIIMOHHBIE TEXHOJIOTUU
B 11U (POBOI1 SIKOHOMUKE;

[TporpammupoBanne u HHOOPMAITMOHHBIE
TEXHOJIOTUHN);

MaTemMaTU4eCKOe MOJICIUPOBAHNUE B
CCTCCTBO3HAHNHN 1 TCXHOJOI'UAX

®opma o6yuenus Ounas

KBanmupuxanus bakanasp

Kpacuognap 2025



PaGouas mporpamma aucturuimHbl «KOMIUIEKCHBIN aHaIN3» COCTaBlIeHA B COOTBETCTBUH C
®denepanbHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEbHBIM CTAHIAPTOM BBICHIETO OOpa30BaHUS
(®10C BO) mno wnanpasienuto noarotoBku 01.03.02 IlpuknagHas MareMaTtuka U
nH(pOpMaTHKA

[Iporpammy cocraBuit: e
C.1. ®omeHko, K.}.-M.H., TOIICHT /-

NnoAnuCh

Pabouyas mporpamma nucruminabl « KoMIUIeKCHBIH aHanu3» yTBEpKIeHa Ha 3acelaHIH
kadenpsl MPUKIAIHON MaTeMaTuKH, MPoTokoy Ne 9 ot «06» mast 2025 ..
W.o. 3aBenyromiero kadenpoit (pazpaboTynka) )
IMuceMenckuii A.B. s
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VYTBepkieHa Ha 3acelaHuH Y4eOHO-METOINYECKON KOMUCCHH (PaKyJbTeTa KOMIIBIOTEPHBIX
TE€XHOJIOTMI Y NPUKIaJHON MAaTEMATUKN

poTokoa Ne 4 «23» mas 2024r.

[Ipencenatens YMK ¢daxynsreTa KoBanenko A.B. — -

PenenseHTrr:

[ITanomnukoBa TarbsHa JIeoHna0BHA.

JIOKTOp menarorn4eckux HaykK, KaHAUAAT (PU3HUKO-MaTeMaTHIECKUX HayK, podeccop.
[ToueTHsIi1 pabOTHUK BBICIIETO MpodeccuoHaabHoro oopazoBanus PO. Jupexrop
uHcTuTyTa QhyHnamentaibHbix Hayk (MDOH) ®I'BOY BO «KyoI TV ».

MapkoB Burtanuit Hukonaesuu.
Jloktop Texunueckux Hayk. [Ipodeccop xadenprl nHGPOPMALMOHHBIX CUCTEM U

IporpaMMHpPOBaHNA HHCTUTYTAa KOMIIBIOTCPHBIX CUCTEM U I/IH(i)OpMaHI/IOHHOI\/'I 6630H3CHOCTI/I
(UKCullB) ®T'BOY BO «Ky6I ' TY».



1 Hesu v 3aga4mn U3y4eHU s JUCUMILIIMHBI.
1.1 Ilesb ocBOEHUA JUCHUILIMHBI.

[lenpto mpermonaBaHUs W WM3YYCHUS IUCHUIUIMHBI «KOMIUIEKCHBIM aHamM3» SBISICTCS
(dhopMUpOBaHHE TIPEICTABICHUI 00 0000IIEHUAX MOHATHI MAaTeMaTHYECKOTO aHAIM3a Ha CIyJaid
(GyHKIHUH KOMIUIEKCHBIX MEPEMEHHBIX, (PYHKIIMOHAIBHBIX PSAIOB, HHTETPAJIOB C MapaMeTpamMu |
TEOpUU TIOJIA, a TAKXKE UX POJIM B CHUCTEME MAaTeMaTHYECKMX HAyK U B MPUIOKCHHSIX IPYTHX
€CTeCTBEHHOHAYYHBIX JHUCIUTLINH.

1.2 3agauy JUCHUNINHBI

— (hopMupoBaHHE y CTYACHTa NpPEJCTaBICHUH OO0 OCHOBHBIX MOHATHSAX W METOAax
Teopun GyHKINH KOMIDIEKCHOTO IEPEMEHHOTO;

— BbIpaOOTKA HaBBIKOB UCIOJIBb30BaHUS MeTO10B KommiekcHoro ananusa u Teopuu mosst
JUISl PEIICHUS] TEOPETUUECKUX U IPUKIIAHBIX 3a/1a4;

1.3 MecTo 1MCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMBbl.

HucuunnmHa «KOMIUIEKCHBIA aHallu3» OTHOCHUTCS K BapuaTUBHOM dacTu bioka 1
«/IuCUUIIIMHBL U MOYIIHY.

Jns w3ydeHWs JOUCHMIUIMHBI CTYACHT JOJDKEH BIAJETh 3HAHUSIMH, YMEHUAMH U
HaBBIKaMHU 110 JUCIMIIINHE «MaTeMaTH4eCKUIl aHaIu3y.

3HaHMs, TMOJy4aeMble TIPU U3YYCHHM JAUCHUIUIMHBI «KOMIUIEKCHBIA — aHAJIHU3Y,
dbopMupyIOT MpodeccrHoHaTbHbIE KOMIIETEHIIUN CTyIeHTa B obnactu [IpukiagHOi MaTeMaTHKH,
HCIIOJIb3YIOTCSA B €CTECTBEHHOHAYYHBIX M MaTeMaTUYECKUX TUCIHUIUIMHAx bioka 1.

1.4 IlepeyeHb IUIAHMPYEMBIX Ppe3yJbTATOB O0y4YeHUS 10 JUCHMILIHHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM NPOrpaMMBbl.

W3yuenne maHHOM y4yeOHOM JMCUMIUIMHBI HampaBlieHO Ha (HOpMHUpOBaHHE Y
00y4aromuxcst CAeIYIONMX KOMITETSHIIUHA:

Kon n nanmenoBanue WHAWKATOpa JOCTUXCHUA PCByHBTaTBI O6y‘{CHHﬂ 10 JUCIUIITIHHE
KOMIICTCHIIMHX

OIIK-1 Cnoco6eH nmpuMeHATh GyHIaMEHTAIbHbIC 3HAHUSA, MOJYYeHHbIC B 001aCTH MaTeMaTHYeCKHUX H
(1J1H) eCTeCTBEHHBIX HaYK, H HCI0JIb30BATh HX B PO ecCHOHAIBHOI 1eATeJbHOCTH

HOIIK-1.1 (06.016 A/30.6 3u.3) CnocobcH | 3HaeT TCOPETUYECKUC IMOJOKCHHUS, JICKAIIUE B OCHOBE
PUMEHSTH (dbyHIaMeHTaIbHBIC 3HaHWS, | TOCTPOCHHMS TEOPHU M METOJIOB KOMIUICKCHOTO aHAIN3a
HOJIy4eHHbIE B 00JJaCTH MAaTEMaTUYECKUX U (WIH) | YMeeT NOKa3bIBaTh YTBEPXKICHHS, BBIOMpATH METOIBI JUIS
€CTECTBEHHLIX HAyK, M MCIIOJIL30BaTh MX IPH | pemIeHHs 3aJad KOMIUIEKCHOTO aHalW3a W TPHIIOKEHHH
aHanM3e MpeaMeTHOH o0macTn Teopud (PYHKIUH KOMIUIEKCHOTO MEPEMEHHOTO U TEOPUH
o

Brnaneer OCHOBHBIMH METOAAMH PELICHUS THHOBBIX 3a/ad
KOMIUIEKCHOTO aHaJIN3a, CIIOCOOCH MPUMEHSTh 3TH METOJIbI
JUIs pelIeHUs] KOHKPETHBIX NPUKIaJIHBIX 3a1a4

ITIK-1 Cnioco0eH pemaTh akTyaJdbHble U 3HAYHMBIE 32241 NPHUKJIAJIHOH MATEMATHKH U HH(pOpMATHKH

HIIK-1.8 (40.001 A/02.5 JIp.2) [esTenbHOCTH, | 3HAET OCHOBHBIE TMOHATHS, TIOJIOKCHHS W  METOJbI
HampaBjieHHAs Ha pelIeHHE 3aja4 aKTyalbHble M | KOMIUICKCHOTO aHaIn3a

3HAUMMBIE 3aJa4d HPUKIAJHOW MAaTEMaTHKH U | YMeeT WMCIOJIb30BaTh IOJIYYEHHBIE 3HAHMS IS PEIICHHS
UHGOPMATUKM  AHAIUTUYECKOTO  XapaKTepa, | MaTeMaTWYeCKUX M MPUKIAIHBIX 3a1a4

OpPE/IoIaraloMx  BBIOOP W MHOrooOpasue | BrnameeT HABBIKAMHU MPaKTUYECKOr0 MPUMEHEHUS 3HaHUU
aKTyaJIbHBIX COCOOOB pelIeHus 3a1a4 reopuu nost u TOKIL.




2. CTpyKTYypa U cofepKaHue JUCHUILITHHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMIIMHBI IO BHAaM padoT

OOm1ast Tpy1OEMKOCTh JUCHMIUTMHBI COCTABIAET 5 3a4.e/l., UX paclpeesieHHe Mo BUAaM

paboT npeacTaBiaeHO B TabIuUIe

Bun yaeOHo# paboThI Bcero CemecTtphbl
4acoB (gacsl)
4 cemectp
KonTakTHasi padora (Bcero), B TOM 4YucJje: 116.5 116.5
AyIMTOpHBIE 3aHATHS (BCEro) 112 112
3aHATHS JIEKIIMOHHOT'O TUIIA 48 48
JlaGopaTopHbIe 3aHATHS 64 64
HNuasi koHTaKkTHasi padoTa 4.5 4.5
Kontpommpyemas camoctositenbHas padora (KCP) 4 4
[Ipomexyrounas arrectaius (MKP) 0.5 0.5
CamocTosiTeJibHasi pa6oTa, B TOM YHCJIE: 63.5 63.5
CamocTosTenbpHas paboTa 18.8 18.8
IloaroroBka K TEKylmeMy KOHTPOJIIO 44.7 44.7
KonTpoJjnb 44.7 44,7
TlonroroBka Kk sK3aMeHy 44.7 44.7
O0umas Tpy10eMKOCTh yac. 180 180
B TOM YHCJIe KOHTAKTHAs 116.5 116.5
pabora
3a4. el 5 5

2.2 CopepxaHue JUCUMIIIMHBI

Pacrnipenenennie BuoB yuyeOHOIM pabOThl U UX TPYJOEMKOCTHU IO pa3fesiaM TUCHUIIIMHEI,

u3ydaeMele B 4 cemecTpe (ouras ghopma)

KonunuecTBo yacos
Ne HaumenoBanue pa3zaenon AymaropHas | BHeayAMTOpKas
B Bcero pabota pabota
JI JIP CPC
1 2 3 4 6 7
1. |9nemeHTHI TEOpUHU MOJIS 11,4 4 4 3,4
) KomnekcHble uncia, nocieoBaTeabHOCTH 20 8 10 2
" |1 psaabl
3. |OyHKIMN KOMIUIEKCHON IIEPEMEHHOM 35 14 19 2
4 OcHOBHBIE TEOPEMBI TEOPUHN AHATTUTHUECKUX 25 10 13 2
" | pyskImit
5 Brruncnenue nHTErpasoB METoIaMu TEOPUH 24 9 12 3
' |ananuTHYeCKUX PYHKITHI
6. (MuTerpael, 3aBUCAILIAE OT MTapaMeTpa 10,4 3 4 3,4
7. |0630p nmpoiAEHHOTO MaTepuaa > 0 2 3




Bcero no pasgenam aAuCUUIUIMHBL: 130,8 48 64 18,8
KonTtpommpyemas padota crynenta (KCP) 4

[Ipomexyrounas arrectanus (MKP) 0,5

KonTpons 44,7

Hmoeco no oucyuniune: 180 48 64 18,8

[Ipumeuanue: JI — nekuuu, JIP — mabopatopusie 3austusi, CPC — camocrosrenbHas paboTa
crynenra, KCP — kouTponupyemast padota crynenta; UKP — nnas konTakTHas padora.

2.3 Conep:xanue pa3iesioB JTUCHUIIIMHBI

2.3.1 3ausaTHA JEeKIIMOHHOI0 THIIA

HanmenoBanue dopma TEKyIIEero
Ne Conepxanue paszzaena
paszena KOHTPOJIS
1 2 3 4
1.| Dnementsl Teopun |CkansipHbie u BEKTOPHBIE MoJIs, 170'¢ K
oJIst xapaktepuctuku. [lotok BekTopHOro moss. Ilorok

BEKTOPHOI'O TIOJISI Yepe3 3aMKHYTYI MOBEPXHOCTD.
®opmyna [Maycca-Octporpanckoro. JuBepreHuus
BeKkTOpHOrO moisi. Pacuetnas ¢opmyna. @opmyrna
I"aycca-OcTtporpaickoro B T€pMHUHAX TEOPUU TTOJISL.
OcHoBHbIE CcBOMCTBa AuBepreHIuu. DOU3NYECKUl
CMBICJI KPUBOJIMHEHOIO MHTErpajlia BTOPOro poja.
Hupkynsauusa  BekropHoro  nosid.  llonstue,
¢busnueckuii cmpbica. PacuetHas ¢opmyma. Potop
BekTopHOro moust. [lonstue. Pacuernas ¢popmyna.
[Ipumep mONS C TOCTOSIHHOM 3aBUXPEHHOCTHIO.
®opmyna Crokca. Teopema B pa3BEpHYTOM BHJE.
DopMynHpOBKa B TEPMUHAX TEOPUH MOJIS.

2. KomimiekcHrie [TonstTne koMIieKCHOTO uMcia. Omnepanuu Hajg

quciia, KOMIIJICKCHBIMH YHCJIaMU. OnepauHH BO3BCICHUA B
MOCIIE0BATEIbHOCTH|CTETIEHh U H3BJIEUEHUE KOpPHSA N-H CTENEeHU U3
U psibl KoMIUIeKcHoro uncia. MuoxectBa B C. Teopema o
BJIOJKEHHBIX MIPSIMOYTOJIBHUKOB. Teopema
bonbano-BeliepmTpacca. [Ipenen
nOoCJIICAOBATCIBbHOCTH KOMIIJICKCHBIX HUCCII.

beckoneuno ypanennas touka. Cdepa Pumana.
Psanpl kommiekcHbIx uncen. IIpuzHaku cxoaumocTu
YHUCIIOBBIX PSIIOB.

3. OyHKIIUU OYHKIIMKM KOMIUIEKCHOW mepeMeHol. OCHOBHbIE K, O
KOMILIEKCHOU nouatus. llpegen  QyHKUMH ~ KOMIUIEKCHOM
MepEMEHHOMN MEPEMEHHOM. HenpepbiBHOCTH byHKIIHHA

KOMILIEKCHOU nepeMeHHol. Jnddepenupyemoctsb
(GYyHKIMM KOMIUICKCHON TIEpeMEHHOU. Y clloBue
Kommu-Pumana. Ilonsatue QpyHKIIMOHANBHOTO psiza.
CXO0IUMOCTb. PaBHoMepHas CXOJIUMOCTD.
[Ipuznaku Komm u Beitepuitpacca paBHOMEpHOU
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CXOJMMOCTH. TeopeMbl 0 PaBHOMEPHO CXOASIIEMCS
psane. Crenennble psapl. Teopema  AbGens.
Anamutnueckue (QyHkumm 1o Beiieprirpaccy.
Teopema €IUHCTBEHHOCTH. Ananutnyeckoe
MIPOJIOJKEHHE. DneMeHTapHbIe byHKIIUN
KOMIUIEKCHOTO mepemeHHoro. [lokasarenpHass u
norapupmMuuecKas GyHKINH.

['eoMeTpuyecKrii CMBICT TPOU3BOAHON (PYHKITUU

o - 1
KOMIIJICKCHOU NEPpEMCHHOU CDyHKL[I/Iﬂ w_--.
V4

Jluneiinas ¢yskuus w = az + b. Oyaxuun W =
7" uVZ.

HpoOHo-nuueiHas  ¢ynkumusa.  Teopema 00
onpeeeHUN POOHO-IMHEHHOW (YHKIIMH Tpems
napamMu To4ek. KpyroBoe cBoiicTBO JpOOHO-
nuHeWHoW ¢yHKIMHU. TeopeMa O CHUMMETPUYHBIX
TOYKax JAJsl APOOHO-IIMHEHHON (yHKINN DYHKIUSA
’KykoBckoro

Tpancuenaentasie pyHkuuu B C.

.| OCHOBHBIE TEOPEMBI
TEOpUn
AHATTUTUYECKUX

byHKIMA

Ilonstue wmHTerpanma B C. CymiecTBoBaHuUE.
OCHOBHBIE CBOICTBA.

Brruucnienne uHTerpaia ot pyHKIMH KOMIUIEKCHOM
MepEeMEHHOM

Teopema Komm Teopema Ko 1151 MHOrOCBSI3HOM
o0nactu

Heompenenennslii  uHTErpas  or  (QYHKUUHU
KOMIUIEKCHOM  MEPEMEHHOM. AHAJIUTUYHOCTh
HEOIlpesieIeHHOro  uHTerpana. IlepBooOpazHasi.
WNnrterpanbras  ¢opmyna Komm. Teopema o
cpeaeM. Ilpon3BogHble BBICIIMX MOPSAIKOB JUIS
aHanuTHieckux (QyHkiuid. Teopema JlmyBuis.
Teopema Mopepa. Pan Teinopa. Teopema Telnopa
Psn Jlopana. Obnacte cxomumoctu psna Jlopana.
Teopema 00  OJHO3HAYHOM  MPEJCTABICHUH
aHanuTH4Yeckor  Qynkmum  psgom  JlopaHa.
W3onupoBanHbie 0COOBIE TOYKH aHAJTUTHYECKOMN

byHKIIM. Knaccudukanus W30JTUPOBAHHBIX
0COOBIX TOYEK.
IToBenenue aHAITUTUYECKOU byHKIIH B

OKPECTHOCTHU U30JIMPOBAaHHONW 0COOOW TOYKH.
OmpenenieHne BbIUETA aHATUTUYECKOW (DYHKIIMU B
H30JIMPOBAHHOM ocoboit Touke..PacueTHpie
dbopmynbl  ana  nomtocoB. OCHOBHasi  Teopema
TEOpPHUH BBHIYETOB. BhIueT aHanuTu4yeckoi (yHKIUU
B OECKOHEYHO YIaJICHHOU Touke. Teopema o cymme
BCEX BBIYETOB.

T,0

Brraucnenue
WHTETPAJIOB
METOJIaMH TEOPUU
aHAJINTUYECKUX

Brraucnenue HWHTCIpaJIOB BU A

2n .
J; R(cos@,sing) de. ;
Beraucienne nuterpanos suna [__ f(x)dx.

T,0
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byHKUIni Jlemma XKopnana. Beluncnenue nHTerpanoB Buja

fjooo el f(x)dx.

6. Nurerpaisl, WNuterpanel, 3aBucsmuye oT napamerpa. [lonsarue T,0
3aBUCALLIUE OT PaBHOMEPHOM  CXOOMMOCTH U IPEHAEIbHOMU
rnapaMmerpa ¢byakumn.  Kputepmit  Komm.  Teopema o

NpeJebHOM TEPexo/e MoJ 3HAKOM COOCTBEHHOTO
WHTETpaja, 3aBHCAIIETO OT mapaMeTpa. Teopema o

HETIPEPHIBHOCTH COOCTBEHHOTO UHTErpaa,
3aBHCAIIEro  OT  mapamerpa.  Teopema o
Qg pepeHIMpOBaHNH, Teopema 00
UHTETPUPOBAHUU COOCTBEHHOTO WHTETpaa,

3aBUCANIET0 OT mapamerpa. HecoOCTBeHHBIH
HMHTETpall, 3aBUCSALIMNA OT mapameTpa. PaBHoMepHas
CXOAMMOCTD U IOCTaTOYHbIE YCIOBUS paBHOMEPHOM
cxonumoctu (Betiepmtpacca, AGens, J{upuxie).
Teopema o mpenenbHOM NEPEXOAE MOJ 3HAKOM
MHTETpaJla M  TeopeMa O  HENpEepbIBHOCTU
MHTETrpaja, 3aBUCALIETO OT apamerpa. Teopema 00
W3MEHEHUM  MOpSAAKAa  MHTEIPUPOBAHUA IS
HECOOCTBEHHOTO  HMHTErpajia, 3aBUCSIIETO  OT
rapamerpa.

B-dynkmus, eé cpoiicta. I'-hynkmus, e€ cBoiicTBa.
Ces3b Mexny ['-dpynkiuei nu B-gpynkuuneit

[TonaTue uHTErpaNBLHBIX NpeodpazoBanuii Jlamnaca,
dyppe u Menuna. Ilpssmeie u  oOpaTHBIC
npeoOpa3oBaHMUs. OcHoBHBIE CBOWCTBa
MHTErpabHbIX MPeoOpa3oBaHUi U UX MPUIIOKEHUS.
MeTo/1pl BBIYHMCIEHUS] HA OCHOBE TEOPUHU BBIUETOB.

[Tpumeuanue: 3ammra nadoparopHoi paboTsl (JIP), BbIMONHEHHE KypCOBOTrO IMpOEKTa
(KIT), xypcoBoii pabotsl (KP), pacuetHo-rpadmueckoro 3amanust (PI'3), Hanmcanue pedepara
(P), acce (D), kommokBuym (K), TectupoBanume (T), ompoc MO 3HAHUIO TEOPETHUECKOTO
marepuana (O) u T.1.

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCcKHe / CeMUHAPCKHE 3aHATHS/
JabopaTopHbie padoThI)

No HaunmenoBanue mabopaTopHbIx paboT Popwma Teky1uero
KOHTPOJIS
1 3 4
1. CkayisipHO€ U BEKTOPHOE 10J1€e, TUu(dhepeHIInATbHBIC BBINMOTHEHHE TPAKTHICCKHX
OIEPATOPhI: I'PAJIUEHT, IUBEPIEHIUS U POTOP BEKTOPHOTO  |MHAMBMAYAIbHBIX 3a1aHUIA,
TOJIst KOHTpPOJIbHAs paboTa




Hupkynsauus, potop BekropHoro nois. @opmyna Crokca

Beinonnenue MPAKTUYCCKUX
WHIUBUyaJIbHBIX 3aJJaHUI,
KOHTpOJIbHast paboTa

3. | ook BexkTOpHOTO MOJSL. J{MBEpreHIMsl BEeKTOPHOTO MOJIs. | BhImosHeHHe MPaKTUYECKIX
®opwmyia ["aycca-OcTtporpaackoro VHIUBUyaJIbHBIX 3aJIaHUM,
KOHTpOJIbHAs paboTa
4. KommuiekcHble uncia, onepanuy HaJ HAIMU BeinosHeHNe MPaKTUYECKUX
WHAVNBUAYAIBHBIX 3a/1aHUH,
KOHTpOJIbHast paboTa
5.| Onepanuu Bo3BEJCHUS B CTEIIEHb U U3BJICUEHUS KOPHS N-i | BbImoiHeHHne NpakTUYeCKuX
CTETEeHH U3 KOMIUIEKCHOTO YHCia WHAUBUAYAIbHbBIX 33/1aHUH,
KOHTpPOJIbHAs paboTa
6. CxonumocTs nocnenosarenpbHocteid B C BrInonHEHNE TPAKTUYECKUX
WHIAVNBUAYAIBHBIX 3a/1aHUH,
KOHTpOJIbHast paboTa
7. CxonumocTs psigoB B C BrInosHeHNE TPaKTUYECKUX
WHAUBUAYAIbHBIX 33/1aHUH,
KOHTpPOJIbHAs paboTa
8. @yHKIMA KOMIUIEKCHOU IIEPEMEHHOM, HENIPEPBIBHOCTD BrInonHeHne npakTU4eCKUX
WHIAVNBUAYAIBHBIX 3a/1aHUH,
KOHTpOJIbHast paboTa
0. HubdepennmpyemMocts GyHKITUN KOMIUIEKCHOM BpITIOJTHEHHE TPAKTHYECKUX
nepeMeHHON WHIWBHUIYAIbHBIX 3aJIaHUM,
KOHTpPOJIbHAs paboTa
10 Jlunetinast QyHkuss w = az + b BbInoHEHNE TPAKTUYECKUX
WHIAVNBUAYAIbHBIX 3a/1aHUH,
KOHTpOJIbHast paboTa
11| dynxkuun W = Z™ u A BrInosHeHNE TPaKTUYECKUX
WHAUBUAYAIbHBIX 33/1aHUH,
KOHTpOJIbHast paboTa
12 WuBepcusi, 1poObHO-TNHENWHAS PYHKIUSA: OCHOBHBIC BeinosnHeHNe MPaKTUYECKUX
CBOICTRA, MMOCTPOCHHUC 110 TPEM TOUKAM. HWHIUBUAYAJIbHBIX 3a;[aHI/II71,
KOHTpPOJIbHAs paboTa
13 JpoOHo-nuHelHast pyHKIUSA: 0TOOpaKeHne Kpyra, BbhInoHEHNE TPAKTUYECKUX
MOJIYTNTIOCKOCTH, JTYHOUEK WHINBUAYAIBHBIX 3a/1aHUH,
KOHTpOJIbHast paboTa
14 [TokazaTenpHas u norapudmudeckas pyHkuu. Nx BrInosHeHNE TPaKTUYECKUX

0TOOpaXeHMsI, CBOMCTBA

WH/IMBUyaTbHBIX 3aJaHUH,
KOHTpPOJIbHAs paboTa




15

®ynkuus JKykoBcKoro

Beinonnenue MPAKTUYCCKUX
WHIUBUyaJIbHBIX 3aJJaHUI,
KOHTpOJIbHast paboTa

16 WHuTerpan oT GyHKIIMN KOMIUIEKCHOU ITepEMEHHON BrInosHeHNE TPaKTUYECKUX
WHAUBUAYAIbHBIX 33/1aHUH,
KOHTpPOJIbHAs paboTa
17 WuTterpansaas popmyna Komm BelIosIHEHNE IPAKTUYECKUX
WHJUBHUYaJIbHBIX 33/IaHUH,
KOHTpOJIbHast paboTa
18 CX0IMMOCTh CTEMEHHBIX PAI0B. Paanyc cxoguMoctu BrInosHeHNE TPaKTUYECKUX
WMHAUBUAYAIbHBIX 33/1aHUH,
KOHTpOJIbHAs paboTa
19 Psan Teitnopa. Pasnoxxenue §yHKIIHA. BelIosIHEHNE IPAKTUYECKUX
WHJUBHUYaJIbHBIX 33/IaHUH,
KOHTpOJIbHast paboTa
20| Psn Teitnopa. Meton HeonpeneneHHBIX KOdhPHUIreHToB, | BBITTOJIHEHHE MPAKTHYECKUX
IpuiIoKeHus psnos Teiopa VHJVBH1yaJIbHBIX 33/IaHUN,
KOHTpPOJIbHAs paboTa
21 Hynu ananutndeckoit pynxun. [opsgok Hyos. BeinonHenne npakTU4eCKUX
N3onmupoBanHbIe 0COOBIE TOUYKH, KPATHOCTh MOJTIOCA WHJUBHUYaJIbHBIX 33/IaHUH,
KOHTpPOJIbHAs paboTa
22| Paznoxenne B psan Jlopana B okpecTHOCTH TOUKU Z=0 1 z=00 | BBIITOJIHEHNE TPAKTUYECKUX

VHIUBUyaJIbHBIX 3aJIaHUI,
KOHTpOJIbHast paboTa

23

Paznoxxenue B psan Jlopana B OKpeCTHOCTH TOUKHU Z=a

BhImostHEeHIE TPAKTHYECKIX
WH/IMBUyaTbHBIX 3a7aHUH,
KOHTpPOJIbHAs paboTa

24

Brraern! B OIHOKPATHBIX IMOJIF0CAaxX

Beinonnenue MPAKTUYCCKUX
VHIUBUyaJIbHBIX 3aJIaHU,
KOHTpOJIbHast paboTa

25

BrrgeTs1 ot KpaTHBIX IMOJIFOCOB

BhImostHEeHIE TPAKTHYECKIX
WH/IMBHUyaTbHBIX 3aJaHUH,
KOHTpPOJIbHAs paboTa

26

Boryer B G€CKOHEUHO YAAJIEHHOM TOYKE

Beinonnenue MPAKTUYCCKUX
VHIUBUyaJIbHbIX 3aJJaHU,
KOHTpOJIbHast paboTa

27

Brruncnenyne HHTErpasgoB 1Mo 3aMKHYTOMY KOHTYpY MHpU
MOMOIIIA TEOPUH BBIUETOB

BhImostHEeHIE TPAKTHYECKIX
WH/IMBUyaTbHBIX 3aJaHUH,
KOHTpOJIbHAs paboTa

28

2 .
BhIuKCIIeHHE HHTErPajIoB BUja | o "R(cos @, sin ) de

BrInosHeHUE TPaKTUYECKHUX
VHIUBUyaJIbHBIX 3aJIaHUI,
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KOHTpOJIbHast paboTa

oo
29 Boiuncnenne unrerpanos Buna [ f(x)dx BrIroiHeHIE TIPAKTHYECKHX
WH/IMBUyalIbHBIX 3aJaHUH,
KOHTpPOJIbHAs paboTa
30{JIemma XKopnana. Berunciienne uHTErpajioB BUaa BeltosIHEHNE PAKTUYECKUX
[00] P v
[ e'a* f(x)dx WHIUBHUYaJIbHBIX 3a/IaHUH,
— 00
KOHTpOJIbHast paboTa
31 NuTerpansHoe nmpeodpazoBanue Jlamnaca u dypoe. BbINoTHEHHE MPAKTUYECKUX
Hcnonb3osanue Teopemel Komm u Jlemmsl JKopiana 0 [uHaMBUIyabHEBIX 3 JaHUM,
BBIYCTaX JUISl BBIYUCIICHHS O0paTHBIX IPE0OPa3oBaHNN  |koHTposIbHAS paboTa
32| MUrerpansl, 3aBucsmue oT napamerpa. I -gpynkuus u B- BeinonHenne npakTU4eCKUX

byHKIHS. WHIUBUyaJIbHBIX 3aJJaHUI,

KOHTpOJIbHast paboTa

IIpumeuanue:

3ammra snaboparopHoi paboTsl (JIP), BeIMOMHEHHE KypCOBOTO MPOEKTa
(KIT), xypcoBoii pabotsl (KP), pacuetHo-rpaduyeckoro 3amanust (PI'3), Hanmcanue pedepara

(P), acce (), komnoksuywMm (K), rectupoBanue (T) u 1.1.

IIpu  wm3yyenuu

JUCHUITIIMHBI MOTYT MMPUMCHATCA QJICKTPOHHOC

JTMCTAaHIIMOHHBIE 00pa3oBaTenbHbIe TeXHOIOTHH B cooTBeTcTBUH ¢ PI'OC BO.

2.4 IlepeyeHb Y4eOHO-METOAMYECKOT0 oO0ecmeYeHUsl [JIA CAMOCTOSITEJIbHOH PadoThl

oﬁyqamumxcn Mo JTMCHUIIJIMHE

Bug CPC

Hepequb qu6HO-M€TO,Z[I/I"IeCKOFO obecrnieucHuUs JUCHUITIIIMHBI
I10 BBIIIOJIHEHHIO CaMOCTOSTCILHOM pa6OTI>I

[IpopaboTka u
MTOBTOPEHHE
JIEKIIMOHHOTO MaTepuasa,
Matepuaia yueOHOU 1
Hay4YHOU JINTEPATYPHI

MeTtoandeckue yKa3aHHs JJIs1 IIOATOTOBKH K JIGKIIMOHHBIM M CEMHHAPCKUM
3aHATHSM, YTBEPIKICHHBIC HA 3aceIaHuN Kadeapsl IPHUKIIaTHOM
MaTEeMaTHKH (aKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI W MPUKIIATHON
matemaTk @I'BOY BO «Ky6I'Y», nporokon Ne7 ot 18.04.2018 .

IToxroroBka k
71a00PaTOPHBIM 3aHATUSIM

MeToanveckre yKa3aHus MO BBITOTHEHHUIO JIAO0OPATOPHBIX padoT,
YTBEPXKACHHEIC HA 3aCeaHnU KaeAphl MPUKIATHON MAaTeMaTHKA
(hakyypTEeTa KOMITBIOTEPHBIX TEXHOJIOTUH U MPUKIIATHON MATEMAaTUKH
OI'BOY BO «Ky6I'V», mporokon Ne7 ot 18.04.2018 .

HOI[FOTOBKa K pCUICHUIO

MeToandeckre yKa3aHus 1O BHIMOIHEHUIO CAMOCTOSITEIIBHOW PadoTHI,
YTBEPXKJACHHEIC HA 3aCeaHnU KaeAphl MPUKIATHON MAaTeMaTHKA

KOHTPOJIIO

3 3a1a4y (hakyypTEeTa KOMITBIOTEPHBIX TEXHOJIOTUH U MPUKIIATHOW MATEMAaTUKH
OI'BOY BO «Ky6I'V», mporokon Ne7 ot 18.04.2018 .
MeTtoandeckre yKa3aHus 1O BHIMOIHEHUIO CAMOCTOSITEIIBHOW PadoTHI,
4 [ToaroroBka k TeKyieMy |yTBepKICHHBIC Ha 3aCeIaHUM Kadeaphl MPUKIATHON MaTEMaTHKU

(baKy.]'II:TCTa KOMIIBIOTCPHBIX TCXHOJIOTHH 1 HpPIKJ'Ia,I[HOfI MaTCMaTHuKH

OI'BOY BO «Ky6I'V», mporokon Ne7 ot 18.04.2018 .
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Y4eOHO-MeTOANYECKHE MaTepuajbl I CaMOCTOATEILHONW pabOThl O0Yy4alOMUXCs W3
YKCJla MHBAJIUIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM HX 30POBBS M BOCTIPUATHS HHPOPMALIIH:

JUJis 1L ¢ HApYIICHUSIMU 3PCHUS

—B TMEYaTHOM (popMe YBETUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

Jlnig U1 ¢ HapyIIeHUSIMH CyXa:

— B I1e4aTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

Jis vI ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIILHOTO armnapara:

— B IIeYaTHOU opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

3. O0pa3oBaTesIbHbIEC TEXHOJIOTHH.

C TOYKM 3peHHs TPUMEHSEMBIX METOJOB HCIONB3YIOTCA KaK TpaguI[HOHHBIC
WH()OPMAITMOHHO-00BSICHUTENIBHBIC JleKyuu, TaK W WHTEpPAKTHBHAs I0jJada Marepuaiga ¢
MYJIbTUMEAUNHON cHCTEMON W Jp. Takoe coyeTaHWe MO3BOJISIET ONTUMAJIBHO MCIOJIb30BATh
OTBEJICHHOE BPEMsI M PACKPBIBATh JIOTUKY U COACP’KaHUE TUCIIUTIIINHEI.

Jlexiuu  TPEACTaBISAIOT COOOM CHUCTEMAaTHYeCKUid 0030p TOHATHH U METOJIOB
KowMmrekcHoro ananmsa ¢ mojaayeil mMatepuana B GopMe MPe3eHTAMH U C HCIOJb30BAHHEM
JIPYTUX UHTEPAKTUBHBIX TEXHOJIOTHI: MpobaeMHoe 00yueHne, MOJICIMPOBAHHE, JUCKYCCHUS.

33HﬂTHﬂ, NMPOBOAUMBIEC C HCITIOJIB30BAHUEM HHTCPAKTUBHBIX TEeXHOJOruii

KomnuectBo yacos
Ne HanMenoBanue pa3enoB (Tem) HMHTEPAKTUBHbIE
BCEIro aya. 4acoB 4achl
1 2 3 4
1. |DneMeHTHl TeOpuu Nojs 8 2
2. KommuiekcHble uncna, nocneoBaTeIbHOCTH U b 18 2
2.  |DyHKIHMH KOMIUIEKCHOM MTEPEMEHHOMN 33 2
3. |OcHOBHBIE TEOPEMBI TEOPHH AHATUTHYECKUX ()yHKIIHNA 23 2
4 Bbluncnenre = MHTErpajgoB — METOJAMHM  TEOpUU 71 )
" |amamuTHuyecKuX (yHKUIUI
5.  |MnTerpaisl, 3aBUCSIINE OT MapameTpa 7 0
6. |O0630p NpoiEHHOTO MaTepuaa 2 0
Hmoeco no oucyuniune: 112 10

JlaGopaTopHOe 3aHSITHE TO3BOJSIET HAYYUTh CTYJACHTAa INPUMEHATH TEOPETHUECKUE
S3HAHUA TIIPpU PCHICHUU U HUCCICAOBAHUN KOHKPCTHBIX 3ala4d, pPa3sBUTb MATCMATUYCCKYIO
UHTYUIIMIO W TBOPYECKOE MbIIUICHHE. Pa300p KOHKPETHBIX CHUTYallMii, MaTeMaTHYecKoe
MOJICIMPOBAHUE 3a/1ad, BCTPEUAIONIMXCS Ha MpakThke (rmpobieMHOoe oOydeHHe), KOMaHIHas
pabota, Bu3yanm3alMs W OOCYXICHHE pE3y/lIbTaTOB aHAJM3a IIMPOKO HCIOIB3YETCs TPH
NPOBEICHUH JTa0OPATOPHBIX, & TAKXKE CAMOCTOSTEIBHBIX padoT. Jlisi JuIl ¢ OorpaHMYCHHBIMH
BO3MOXKHOCTSIMH 37I0OPOBbSI TIPEAYCMOTpPEHA OpTaHU3aIsl KOHCYIbTAIMA C HCIIOJIb30BaHHEM
BO3MOKHOCTEH CPEJICTB YAAICHHOTO JIOCTYIA (3JIEKTPOHHAS TI0YTa, BUICOKOH(DEPEHITNA).
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4. OueHovHbIe H METOAMYECKHE MAaTEePHAJIbI

OHeHO‘IHBIe cpeacTtBa MNpCAHA3HAYUCHBI [JISI KOHTPOJAd W OLCHKU 06paSOBaTeHLHI>IX
JOCTIDKCHHH 00y4Jaromuxcs, OCBOMBIIMX NPOrpaMMy ydeOHOW MUCHMIUIMHBI «KOoMIIeKCHBIH
aHaJIN3Y.

OHeHO‘IHBIC Cp€acTBa BKIIIOYACT KOHTPOJIBHBIC MaTE€PpHUAJIbl IJIA IPOBEACHUA TEKYLIEIO
KOHTPOJIsA B hopme:

— TECTOBBIX 3aJaHUH (KOHTPOJIBHBIX U CAMOCTOSITEIIbHBIC PAOOTHI);
— KOHTPOJIA 3a BBIIIOJIHCHUCM I'PYIIITOBBIX JOMAITHUX 3aI[aHPII>'I.

U IPOMEKYTOYHOI aTTecTannu B (opMe BOIPOCOB U 3aJJaHUI K 3a4eTy U IK3aMEHY.

CTpyKTypa OLeHOYHBIX CPEeACTB AJIsl TeKylleil U MPOMeKyTOUYHOH aTTecTAlNU

Ko n nanmeHoBaHne

HaumeHOBaHHME OLIEHOYHOTO CPEICTBA

Ne PesynmbTaThl 00yueHus
WHIMKATOpa . IIpomexyTtounas
/I (B cooTBercTBUH C 11. 1.4) Texymmii KOHTPOIH
(B cooTBeTCTBUH C 1. 1.4) aTTecTalys
HOIIK-1.1 (06.016 A/30.6 3u.3) | 3HaeT TeopeTHdeckue | Bonpocwl Ha Bonpocwer na
CriocoOeH NPUMEHSTh MOJIOKEHUSA,  JIeKAIMUE B | KOMLIOKGUYME axzamene 1-70
(yHnaMeHTaIbHbIE 3HAHUS, OCHOBE IOCTpOCHHS Teopuu U | [-36,
1 MOJYYCHHBIC B 00JIACTH METOJIOB KOMILUIEKCHOT'O
MaTeMaTHYeCKHX M (MIIN) aHanmsa
€CTECTBCHHBIX HAYK, U
UCIIONIb30BaTh UX TPH aHAIHM3E
MIPEIMETHON 00JIaCTH
HOIIK-1.1 (06.016 A/30.6 30.3) | Ymeer JIOKa3bIBaTh | Bonpocwt na Bonpocwt na
Crnoco0eH NpUMeHsITh YTBEPIKACHHUS, BBIOHPATh | KOLIOKGUYME 9K3aMeHe,
(hyHIaMeHTaTbHBIE 3HAHUS, MeTonbl s pemeHus 3amad | 4,8, 9, 12,13,15, 18, | mpebyrowue
MOJTy9E€HHBIE B 00JIACTH KOMIUIEKCHOTO aHaim3a u | 19, 20, 30, 31, 32, 00Ka3amenbcmea
MaTeMaTHIeCKUX U (MJITH) TIPUITOKECHUH teopun | 33 u/unu 6v1800
€CTECTBCHHBIX HAYK, U GbyHKIUN KOMILIEKCHOT'O pacuémmuix
) UCIIOJIb30BATh UX MPY aHAIM3E | MEPEMEHHOTO U TCOPUH IOJIS Gopmyn:
MPEeIMETHOM 001aCTH 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) | Bmanmeer OCHOBHBIMU | 3adanus 0ns Ilpaxmuueckue
Crnoco0eH NpUMeHsITh METOJIAaMH PEILCHUS] TUTIOBBIX | KOHMPOLbHbIX U 3a0ayu Ha
(byHaaMeHTaIbHbIC 3HAHUS, 3aj]a4 KOMILUICKCHOTO aHAllU3a, | CAMOCMOSMENbHbIX | dK3aMeHe
3 MOJYYCHHBIC B 00JIACTH croco0eH  MPHUMEHSTH  3TH | pabom
MaTEeMAaTUYCCKUX U (HIIH) METO/IbI JUISt pelIeHus
CCTECTBCHHBIX HAYK, U KOHKPETHBIX MIPUKJIaTHBIX
UCIIOJIB30BaTh UX MPH aHAIW3E | 3a1ad
MIPEIMETHOM 00J1aCTH
WIIK-1.8 (40.001 A/02.5 p.2) | 3Haer oOcHOBHBIE HOHSATHS, | Bonpocs: na Bonpocwr na
JlesaTenbHOCTh,  HAIPABICHHAS | IOJOKCHUS u METOMBI | KOIOKSUYME akzamene 1-70
Ha pelieHre 3aJad aKkTyajJbHbIe | KOMIUIEKCHOTO aHaIH3a 1-36, mexywue
4 | M 3HAYUMbIE 3a7a4u ONpOCHL HA TeKYUSIX
NPUKIAJAHOW  MaTeMaTHKH | u 1a60pamopHbIX

MH(DOPMATUKH aHATUTHYECKOTO
Xapaktepa,  MpeIoJiararolux
BBEIOOP U MHOTOOOpa3ne

3aHAMUAX
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UIIK-1.8 (40.001 A/02.5 p.2) | Ymeer UCIIONB30BaTh | 3adanus 0ns Ilpaxmuueckue
JesTensHOCTh,  HANpPABICHHAS | MOJNYYCHHBIC 3HAHUS IUISL | KOHMPOTbHBIX U 3a0ayu Ha
Ha pelICHHE 3a]a4 aKTyalbHbIC | PEIICHUS MATEMATHYCCKHX U | CAMOCMOSMENbHYIX,, | IK3AMEHEe
5 |1 3HAYUMBIE 3a7aud | MPUKIAAHBIX 33739 meKxywjue onpocol
OPUKJIAJHOW  MaTeMaTUKd U Ha 1abopamopHvix
UH()OPMATUKU  aHATUTUYECKOTO 3AHAMUAX
Xapaktepa,  MpeIoJiararolux
BEIOOP U MHOTOOOpa3ne
HIIK-1.8 (40.001 A/02.5 [p.2) | Bmanmeer HaBbIKaMU | 3adanus ons Ilpaxmuueckue
JlesarenbHOCTb,  HAIPaBJICHHAsl | MPAKTHYECKOTO TMPUMEHEHUs | 1aO0pamopHbix 3a0ayu Ha
Ha pellieHre 3a/1a4 aKTyajbHbIe | 3HAHHUN TEOpUU TONsL | | pabom 9K3AMEHe
6 |1 3HAYUMbIE 3agaun | TOKIL
NPUKIAJAHOW  MaTeMaTUKH U
UH(OOPMATUKU  aHATUTUYECKOTO
Xapakrepa,  MPeIoararoIux
BBIOOpP M MHOTOOOpasue

TunoBble KOHTPOJIbHBbIE 3aJaHUsI WJIM HHbIE MaTepHAJIbl, Heo0XOoaAMMBbIe Js
OLICHKM 3HAHWIi, YMEHUIl, HABBIKOB H (MJH) ONBITA [EATEJHLHOCTH, XapaKTEePHU3YHIIHX
sTanbl GopMHUPOBAHUA KOMIIETEHIUI B MpoLecce 0CBOEHNsI 00pa30BaTeJIbHOM MPOrpaMMbl

3amaHus Mo TeMaM JIa0OPaATOPHBIX 3aHATHI

Jlabopamopnoe 3anamue 1. CxansipHoe 1 BEKTOpHOE ToJie, 1ud epeHnnanbHble OnepaToph:
TPagueHT, TUBEPTEeHIUS U POTOP BEKTOPHOTO MOJIS

KoHTpoJibHBIE BONIPOCHI:

1. Onpenenenue CKAISIPHOTO U BEKTOPHOTO MOJIS
2. Bpruncienue rpaaueHTa
3. ®opmyiia TMBEPreHIIUN
4. ®dopmyna poropa
3amaum:

Ucnonbk3yercs yuebnuk [5], §12

B ayauropun: 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. Llupkynsnus, potop BeKTopHoro nois. @opmyna Ctokca

KoHTpoJbHbIEe BOIPOCHI:

1. Omnpenenenue pabOTHI BEKTOPHOTO TOJIS
2. Omnpenenenne NUPKYISAIUN BEKTOPHOTO OIS
3. CBs3b poTOpa U HUPKYJISUN BEKTOPHOTO OIS
4. ®opmyna Ctokca

3agayu:

Ucnonp3yercst yueOHUK [5], §12

B aymuropuu: 90(1,2), 91(2), 92(2), 94(1), 69(1,3)
Ha nom: 90(3), 91(1,3), 93(1), 94(2-5), 95, 96
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Jlabopamopnoe 3auamue 3. [10TOK BEKTOPHOTO MOJISt
KonTposbHbIe BOIPOCHI:

1. Omnpenenenue NOTOKa BEKTOPHOTO MOJIS Ye€pe3 MOBEPXHOCTh
2. Mertoapl BEIUUCIIEHUS TIOTOKA

3amauu:
Ucnonp3yercst yueOHuK [5], §12

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

Jlabopamopnoe 3anamue 4. Jluseprenunsi BekTopHoro noss. @opmyna [aycca-
OcTtporpaackoro

KoHTpoJibHBIE BONIPOCHI:

1. Onpenenenune AMBEPreHIINN Y€PE3 MOTOK BEKTOPHOTO MOJIA
2. ®opmyna ["aycca-OcTtporpaackoro

3apaum:
Ucnonbk3yercs yuebnuk [5], §12

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

Jlabopamopnoe 3auamue 5. KoMmiekcHbIe yncia, Orepanuy HaJ HUMU
KoHTpoJbHbIEe BOIPOCHI:

Anrebpandeckasi popMa KOMIUIEKCHOTO YHCIIa

Onepanys ciI0XKeHUSI 1 YMHOKEHUSI KOMIUIEKCHBIX YHCel

Tpuronomerpuyeckas popma KOMIUIEKCHOTO YUCIIa

[IpousBenenue, BO3BEICHUE B CTETIEHb KOMIUIEKCHBIX YHCEN B TPUTOHOMETPUYECKOM
dbopme

5. H3Beneuenue KOpHA U3 KOMIUIEKCHOT'O YHCIIA

Ealadll S e

3agaun:

1.04. Halitn HDeACTBUTENbHYIO M MHEMYIO YacTH CJAEAYIOUIAX KOMII-
JEKCHBIX 4uCea:

o (] (- ) e85

1.06. Haiitu mMony.am u aprymMeHTBl CJEAYIOUHX KOMIJIEKCHBIX YHCE.:
1. i 2— 3. 14128,

4. -5 V3 5. :—_—-}_——f 6. —cos—;f--l—isin—:'?E

7. (—4+303% 8 (1401 —iV3)® 9. 1+ cos f7£+isinf7‘-.

B aygutopuu: 1.04 (1,2), 1.06(1,3, 6,7)
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Ha nom: ocranpHbIe 3a71a4¥ U3 TPUBEJCHHBIX HOMEPOB

Jlabopamopnoe 3anamue 6. Oniepanivy BO3BEJCHUS B CTENICHb U U3BJICYCHUS KOPHS n-i
CTETICHH U3 KOMILUIEKCHOTO YrCia

KonTpoJbHbIe BOIPOCHI:

1. Bo3BeneHue B cTeneHb KOMIUIEKCHBIX YHCEN B TPUTOHOMETPUUECKOH Gopme
2. H3BnedeHue KOpHs U3 KOMILJIEKCHOTO YUCIIa
3. DkcnoHeHuuanbHas popMa KOMIUIEKCHOTO YHCia

3agaun:

1.58. Haititu Bce peluenus caepyiouux ypaBHEHHH:
1, 22=1 2. 22=3—-4i. 3. = —1. 4. 26—64.
5. 274+1=0. 6. 28=1+41L T 2=2% 8 |z|—z=1+2L

B aygutopun: 1.58(1,2, 8)
Ha JAO0M: OCTAJIBHBIC 3a/1a4r U3 NPHUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 7. Muoxecta B C
KoHnTpoJibHBIE BONIPOCHI:

1. Omnpenenenne MHOXECTBa
2. Omnepanuu HaJ MHOXECTBAMH
3. I'panmuHbIle U IpeaeIbHBIE TOUKU

3amaum:

1.13. Jlate reoMeTpuyecKoe OMUCaHUe MHOMKECTB BCEX TOYEK KOoMI-
JEKCHOH IIIOCKOCTH, YIOBJETBODPSAIONINX CJEAYIOULMM HEpaBEHCTBAM:

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

4. |Imz| <1, 0<Rez<<1l. b5 |z|<Il. 6. |z—i|>1.

7.0<|2z4il<<2 8 I<|z—1|<3. 9 O<argz <<m/4

10. |mw—arg 2| <<m/4.

1.20. BbiicHuth, Kakue JUHHM Ha IJIOCKOCTH SaMHUCAaHBl CHEAYIOULAMU
ypaBHEHASIMH:

LRet =2 (@>0. 2 Rez_H =0.
-1
3. Imz_H 0. 2.0 (a>>0).

1.21. Brigcunth, Kakue MHOXKECTBAa TOUYEK 2 KOMIIJIEKCHOH MJIOCKOCTH
ynomlemOpmor HEpaBEHCTBAM:

L le—i| 4|21 <4 2 Rei<-;—. 3. |2—2|—| 242 |<2.
4. |[142|<|1—2]| 5. 0<ﬂfg <2 6 Re(z(l—D)<V2
7.T<arg(z+i)<7. .|z[>1——Rez. 9. Re2t>1Imz4
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B ayauropun: 1.13 (1, 4, 8,9), 1.20 (1,3), 1.21 (1,2, 3,5)
Ha JOM: OCTAJIBHBIC 3a/1a4l U3 HpI/IBe,Z[eHHBIX HOMepOB

Jlabopamopnoe 3anamue 8. CxoquMocTs nociieoBaTenbHocTel B C
KonTpoJbHbIe BOIPOCHI:

1. OmnpeneneHue Mocien0BaTENLHOCTH U €€ Mpeeia
2. Mertoapl BEIYUCIICHUS MIPEAETIOB MOCIEI0BATEILHOCTEH
3. Ilpuznax Kommn

3agaun:

2.09. BriscHuTb, MpU KAaKUX BHAYEHAIX KOMIJIEKCHOTO Mapamerpa a
CXOIATCS MOC/AEN0BRATENbHOCTH:

Lofa"). 2 (T} 3 fnahs 4. {5}
R oY )

2.10. Joxasarb CXOAUMOCTb C/EAYIOUIUX [OCAEJOBATEIbHOCTEH U
HallTu uX [pejaein:

1 {—ﬂ-‘f%ﬁ} la|<l. 2. {T%W} la|>1.
3.{%+g;+,.,+‘;-f}’(a;>1.4.{%(1+ei«a+...+efw)},0<cp<2u.
5. {=(1—er et — (—1pem )l —a<g<a

B aynuropuu: 2.09 (1,2,5), 2.10(1,2)
Ha nom: ocranbHble 3a/1a4u U3 IPUBEICHHBIX HOMEPOB

Jabopamopnoe 3anamue 9. CxoqumMocTs psiioB B C
KoHTpoJbHbIEe BOIPOCHI:

1. Omnpenenenue YUCIOBOIoO psiaa
2. Tlpu3HaKU CXOAUMOCTH psifa U3 KOMIUIEKCHBIX YHCET

3amaum:

2.20. JlokasaTb aGCOMOTHYIO CXOIMMOCTb CJEAYIOIMMX PSANOB:
(o) o

1. 2n“z",|z[<l, —oco<g<<oo. 2. 2%z",]z|<e.

n=1 n=1

0
2n—1)1 27 1
(nl)3r 14-27° 4"
n; .

1
4, Z2W' 2#-——2, —-3,——-4,....

2] <

n==
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N z(+1D)...(z+n) Rez< 1.

nl '

[z(z+n)J[n“], lz]< !, O<a<l.

, 2F£—2, —4, —6....

h
bi
_l_
J>
—_
()
_*_

6

27n)

1
GIDGETY) . Gl Re2>3

Z
Z

2.25. Haltitn Bce 3HaueHns AeHCTBUTENBLHOrO mapamerpa o, [pH KOTO-
pBIX CXONATCA CJAENYIOUIHE DPSIbi:

[ee] oo
Z n—oein, 2. Z n—%emi/n,

ne=1 ' n==|
< o N @D @t ... (@tn) .
3. (4 1)—a (emi/n—1), 4, i,
nzl ngl &

B aygutopuu: 2.20(1,2, 5,6), 2.25(1,4)
Ha mom: ocranbHbIE 3a1a41 U3 TIPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 10. DyHKUNS KOMIUIEKCHOW MEPEMEHHOM, HEMPEPHIBHOCTh

KonTposbHbIe BOIPOCHI:

1. Tpumeps! QyHKINH KOMIUIEKCHOM epeMeHHON
2. Tlpenen ¢GyHKIIMK KOMIUIEKCHON MIEPEMEHHOM B TOUKE
3. OmnpezneneHue HENPEPHIBHOCTH B TOUKE

3agaun:

3.23. BhisiCHHTD, KaKHe KPUBHE ONPENeNAOTCA CAEAYIONHMH NlapaMeTph-
H€CKuMK  ypaBHeHnsMH (YKa3aTb MHOXECTBO TOYEK IJIOCKOCTH M TOpS-
AOK UX TpOXOKAEHHS):

L 2=a4(=a)t, 0<<t< 1. 2. z=Re", 0<<t=m; (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<<?t< 27

7. z=e?—1, 0 <<t<2m.
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1.58. [lonb3ysck onpeaenenueM e®, qoka3aThb, 4TO:
1) %1 . p%2 = ez1+z2; 2) ez+21ri — ez;
3) ecnu e*tY = e* npu BCAKOM 2, TO
w=2rki (k=0,+1,+£2,..).
1.64. Hcxoaa M3 onpefeleHUA COOTBETCTBYIOIUX (GYHKUMHA, OoKa-

3aTh:
. . T
1) sinz+4cos?z=1; 2)sinz=cos (5 - z);
3) sin (21 + z2) = sin z; €os z2 + €os 21 sin 22;

4) cos (21 + z2) = €08 z; 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-
nnuit GyHRUMAn:

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

3.48. BuscHuts, Oymyr am chaepywoupe (yHKHUM paBHOMEPHO He-
npepbiBHE B ob6nactu 0 <<7|z|<I:
22)2
2

_e-Vlzl, 9 f_Rez ¢ (Re22 -l
1. f=e 2f|z|'3f z.4.fe
B ayauropun: 3.23 (1, 2, 4), 1.58(1), 1.64(1), 1.68(1,3) , 3.48(1,2)
Ha JAO0M: OCTAJIBHBIC 3a/1a41 U3 NPHUBCACHHLBIX HOMCPOB
Jlabopamopnoe 3anamue 11. luddepeHnnpyeMocTs GyHKIINN KOMITIEKCHOM MTepeMeHHON

KoHTpoJbHbIe BOIPOCHI:

1. Omnpenenenuie Mpou3BOAHON (PYHKIIMHM KOMIUIEKCHON TIEPEMEHHOM
2. VYcnosue Komu-Pumana

3agaun:

8.01. Ha#itm Bce Touku, B KOTOpHX auddepeHuupyemb (yHKILHR:
1. Rez. 2. x¥*(z=x+1y). 3. |z2 4 x4 (2=x+1y)
5. zZRez. 6. 2xy—i(x*—)?) (2=x-1y).
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8.08. Haiitn, rae nuddepeHunpyemMsl crepyoulne QyHKUAH, ¥ Hanu-
carb GOpMyJbl 1A WX TPOHU3BOAHBIX!

1. ech?, 2. sin(2¢®). 3. sinzchz—icos zshz.

_ et ZCos 2
4, ze 4. 57. 6. T—_-F-z‘z-

8.09. Buigcuuts, rae anddepeHUHpYEeMbl CAEAyIOIWINE (QYHKUUNA ¢
HaflTu uX TIPOW3BOAHBIE!

ef+1 1
1. tg AN 2. Ctg 2o 3. éz—_-_-‘l‘ . m
—2\—92 CoSs 2
5. (¢ —e) ™ " cosz—sinz'

B aygutopun: 8.01 (1,3.,4), 8.07 (1,3), 8.08 (1,2) , 8.09 (1,5)
Ha nom: ocranpHbIC 3a71a41 U3 TPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 12. Jluneitnas pynkuus w = az + b
KonTpoJbHbIe BOIPOCHI:

1. Omnpenenenve TUHEHHON (PYHKIIMHA KOMIUIEKCHOM ITEpEMEHHON
2. CsaotlicTBa 00pa3a TUHEHHON QyHKINH

3amaum:

2.1. Haititu nenyio nuHelnyio yHKLUNUIO, 0TOOPaKaIOWYIO TPeyrofib-
HUK C BepuiMHaMHu B Toukax 0, 1, ¢ HAa noxo6HbLIN eMy TpPeyrojbHUK C
BepwrHamu 0, 2, 1 + 4.

2.2. Haittu uenoe nuneilHoe npeobpa3oBaHWe ¢ HeMOABHMKHOW TOu-
Koil 1 4 21, mepeBofAllee TOUKY ¢ B TOURY —1.

2.3. Ina yrazaHHbIX NpeoGpa3oBaHWit HAaWTH KOHEUHYIO HENOABUH-
HYIO TOYKY zg (€ciM OHa cyWecTBYeT), Yroil MoBOpoTa BOKPYI' Hee ¥ U
KoadpuuueHT pactaxenud k. I[IpuBectu 3TH npeobpa3oBaHUA K KaHOHH-
YyeCKOMY BHAY W — 2o = A(z — 2¢):

Dw=2z+1-3i; 2Qw=iz4+4; 3)w=z+1-23

Hw-wy =alz—21) (a#0); 5 w=az+b(a#0).

2.4. Hatitu o6myo dopMy Lenoro nuHeliHOTO Npeofpa3oBaHud, Nepe-
BOMAALIErO:

1) BEpXHIOIO MOMYILIOCKOCTL Ha cel;

2) BEPXHIOKIO MONYIUIOCKOCTL Ha HUKHIOK MONYNJIOCKOCTE;

3) BepXHIOIO MONYINOCKOCTL Ha MPaBYK NONYTIOCKOCTh;

4) mpaBy1O MOMYIIOCKOCTh Ha cebs.

2.5. HafiTy obwyto ¢hopmy uesoro JMHeHHOro npeo6pa3oBaHus, nepe-
BOJALLEro:

1) nonocy 0 <z <1 Ha cebs;

2) nonocy —2 <y <1 Ha cebn;

3) nonocy, OrpaHUYEHHYIO NPAMBIMU § = W y =z — 1, Ha cebs.

B aymmropun:  2.1,2.2,2.3 (1,2), 2.4 (1,2), 2.5(1)
Ha JOM: OCTAJIBHBIC 3a/1a4i U3 HpI/IBe,Z[eHHBIX HOMCpOB
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Jlabopamopnoe 3anamue 13. OyHkuus w =§

KoHTpoJibHBIE BONIPOCHI:

1. Omnpenenenrie KOHPOPMHOTO OTOOPAKECHUS
2. TlpousBoaHas GpyHKIHU
3. Ob6pa3 ¢pyukuuu 1/z

3agaun:

2.8, lIna dyuruud w = 1/z HaliTu 06pasbl cllefYIOMUX AUHUI:
1) cemeitcTBa okpysmuocteit z? + y? = ax;
2) cemeiictpa okpysHocteil z2 + y? = by;
3) nyuka napanieNbHLIX UPAMBIX ¥y = T + b;
4) nyuka NpaMbIX Yy = kx;
5) My4ra OpAMBIX, TPOXOAANIMX Yeped 3afaHHyo TodRy zg # 0;
6) napaGoap y = 27,
B aymutopun: 2.8(1-3), 3.2 (a1, €, k)
Ha JAO0M: OCTAJIBHBIC 3a/1a4r U3 NPHUBCACHHLIX HOMCPOB

Jlabopamopnoe 3anamue 15. JlpooHO-TMHEHHAsS QYHKIINSA: OCHOBHBIE CBOMCTBA
KoHTpoJibHBIE BONIPOCHI:

1. Omnpenenenue qpoOHO-TMHEWHON (HYHKIIMN
2. IlpuHIUIIBI TOCTPOCHUS OTOOPAKEHUM TPOOHO-TIMHEHHON (DYHKITUH

3agaun:

1
2.9. BpiacHUTE, Bo 4TO PYHRUMA w = + h nepeBoauT:
Z— 20

1) npamoyroasHyio cetky z =C, y=C;

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

B zagauax 2.11-2.15 BBIACHHTbL, BO YTO NpeoOpa3ylOTCA yKasaHHEIe
06JacTH NpHY 3aJaHHbIX 0TOoOparkalolWuX QyHKIHAX.

2.11. Reagpantr >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. Tomoca 0 < z < 1: l)wzz;I; 2)w:z:;.

z

z—1

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

Jlabopamopnoe 3auamue 16. Jlpo6HO-TuHENHAS PYHKIUA: OTBICKAHUE TIO TPEM TOYKaM,
OTOOpaKCHHS

KoHnTpoJibHBIE BONIPOCHI:
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1. Ompenenenue apoOHO-JIMHEHHON (DYHKITIH
2. KpyroBoe cBOHCTBO ApOOHO-THHEHHON PYHKIUU

3amaum:
2.17. HaiiTu gpoGHo-1uHeiiHble GYHKUNH, NepeBOAALINE TOUKH —1, 1,
1+ ¢ coorBerctBenHo B Toukw: 1) 0,24, 1 —14; 2) 4, oo, 1.

2.18. Haitu apoGHo-nuHeiiHble GYHKLIMK, NMepeBoAfAlide TOYRH —1,
00, © COOTBETCTBEHHO B TOUKU:

)i, 1,144 2)oco,4,1; 3)0,00,1.

2.19. Haiitu gpofGuo-nuHelinsle GyHKLHH 10 CAeAYIOUIUM YCIOBHAM:

1) Touru 1 M 7 HemoABUMHEL, a Touka () mepexoAuT B TOURY —1;
1 5 3.
2) TOYKH g ¥ 2 HenoABUMHbLI, @ TOUKA i + 1 1 EePexXoAuT B o0;
3) Touka ¢ fABNAETCA ABOMHON HENOABHKHON TOUYKOM, a TouKa 1 nepe-

XOOUT B Q.

B aymuropun: 2.17(1), 2.18(1,2), 2.19(1,2)
Ha nom: ocranpHbIe 3a71a4¥ U3 TPUBEJICHHBIX HOMEPOB

Jlabopamopnoe 3auamue 17. JlpooHO-muHENHas QyHKIUSA: 0TOOpaKeHUE KPyTa,
MOJTYTIIIOCKOCTH

KoHTpoJibHBIE BONIPOCHI:

1. Omnpenenenue IpoOHO-IMHEHHOTO OTOOpAKEHUS
2. Touku, CHMMETPUYHBIE OTHOCUTEIBHO OKPYKHOCTH
3. Kpyrosoe cBoiicTBO

3amaum:

2.24. HaiiTu TO4YKH, CUMMETpPUYHbie ¢ TOUKOH 2 + ¢ OTHOCHTENLHO
okpysmHocreit: 1) |z]=1; 2)|z—1i]=3.

2.28. OTo6pa3uTh BEpXHIOW NOAYIMIOCKOCTh Im z > 0 Ha eAMHMYHDLIA
KpyT fw| < 1 TaK, yTobsl:

1) w(i) =0, argw'() = ~%; 2) w(2) =0, argw'(2i) = 0;
3) w(a+bi) =0, argw’(a+b) =8 (b>0).
2.29. O106pasuTh BepxHiOw MonynaockocTs Imz >0 Ha kpyr |w —

— wol < R Tak, 4yTo6bl TOYKa i Mepelusa B IIEHTP KPYyra, a npousBoaHasn
B 3TOl ToYKe Oblia NOJOMUTENLHOMN.

2.30. OroGpasuth Kpyr |z| < 2 Ha moaymiockocTh Rew > 0 Tak,
arober w(0) =1, argw'(0) = w/2.
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2.37. OrobpasuTb kpyr [z| <1 Ha kpyr |w] <1 Tak, 4TOOLL:

1y o (1) = o (l)_ fi)_ﬁ.
l)w(Q)—O, argw(Q)_O, 2) w 5 =0, argw(2 =5

3) w(0) =0, argw'(0) = —g; 4) w(a) = a, argw'(e) = a.

2.38. OtoGpasutb rpyr |z| < R; Ha kpyr |w| < Ry Tak, 4To6LI
w(a) = b, argw'(a) =a (la| < Ri, |b] < Rs).

2.39. OTo6pasuTb Kpyr |z|] <1 Ha kpyr |w—1| <1 rak, 4T0G6LI
w(0) =1/2 n w(l) =0.

2.40. OTo6pasuTh Kpyr |z — 2| <1 Ha Kpyr |w — 2i| < 2 Tak, 4ToO-
6o1 w(2) =i n argw'(2) =0.

B aymuropun: 2.24(1), 2.28(1,2) , 2.30, 2.38
Ha noMm: ocranbpHbIe 3a/1a4¥ U3 PUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 18. [Ipo6HO-TuHEHHAs GYHKINSA: 0TOOpasKEHHSI TyHOUYEK
KoHTpoJbHbIEe BOIPOCHI:

1. Omnpenenenue ApoOHO-TUHEHHOTO OTOOPAKEHUS
2. IlpuHUuUN COOTBETCTBUS I'PAHUIL

3agauu:
2.86. 1) Oto6pasuts yron 0 < argz < ma (0 < a < 2) Ha BepXHIO
NOMYMI0CKOCTE.

2) OTo6pa3uTk yroa —% < argz < g H& BEPXHIOIO NOJYINIOCKOCTh
Tak, 4To6sl w(l — i) =2, w(i) = -1, w(0) =0.

2.87. Haiitu ¢yunumio w(z), oToGpamaiomyro noaykpyr |z| < 1,
Im 2 > 0, Ha BEPXHIOK NONYMAOCKOCTh NPU YCIOBUAX:

1) w(-1) =0, w(0) =1, w(l) = oo;

2) w(£l) = F1, w(0) = oo;

9 0(2) =i wov/(£) =3

2.90. OTo6pa3uTb Ha BEPXHIOIO NOJAYINIOCKOCTD:
1) cektop |z| < R, O <argz <wa (0<a<2);
2) oGnacte [2{> R, 0 <argz <7na (0<a<2).
2.91. Orobpa3nTh Ha BEPXHIOW NOJAYIIAOCKOCTH CleAyHoUiMe Kpyro-

Bble MYHOUKY {[ABYYTONbHUKH):

Dzl <1, jz=4 <1, 2)l2l<d, lz—d>1;
Nzl >1, |z—il<1; 4))z|>1, |z—i] > 1;

5) |zl > 2, |z — V2| < V2.
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B szapauax 2.93-2.105 oroGpa3uTb yKasaHHble 0D1aCTH Ha BEPXHIOWD
NOJAYAOCKOCTD.

2.93. Inocroctk ¢ paspesom no oTpesry [—1,1].
2.94. IlnockocTh ¢ paspe3oM No OTpe3ky |[—i, ).
2.95. IlnockocTh ¢ pa3pe3oM N0 OTPe3Ky [z, 22|
2.96. IInockocTh ¢ padpesamu 1o gydam (—oo, —R], [R, ) (R > 0).

B aymmropun:  2.86(1), 2.87(1,2) , 2.90(1), 2.91(1), 2.93, 2.94
Ha noM: octanbHbl€ 3a71a4u U3 NPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 22. VIuterpan ot GyHKIIMNA KOMILIEKCHON TIEPEMEHHOM
KoHTpoJbHbIEe BOIPOCHI:

1. Omnpenenenue nHTErpaga oT PyHKIIMH KOMIUIEKCHOW EPEMEHHOMN
2. CpoiicTBa MHTETpaa
3. CnocoObl BBIYMCICHUS UHTETpaia OT (YHKIIMK KOMIUIEKCHON IIepEMEHHOM

3agaun:

3.63. Beiyucautsb nnrerpanglz;dz B cJayyasx, korjga Kpusas C sB-

C
AgeTcy:
. TIpamonuHEHHBIM OTPE3KOM, MAYLWAM U3 TOYKH Z==—{ B TOY-
Ky =
’

2. ToayoxpyxHocreio |2|=1, Re2=0, nnywe# u3 TOukm 2=—1
B TOUKy 2==I.

3.64. Boiuucaute nHTErpad S |z—1]]dz|.
lzi=1

3.65. Bruiyucauts nm‘erpang zsin zdz, rae C—npsaMoauHelHut oOT-

(9}

pesok, unymuil u3 toukn 2=0 B TOYKy z=1.
3.84. Bolyucauth HHTErpasbl

1. SS 22dxdy. 2. SS dx dy I<p<l.

1422
|z <1 zi<p
5 S %- 4. SS 2"dxdy, m, n=0, 1, 2, ...
p<lz—ai<r 1z2<<l

B aygutopun: 3.63(1), 3.65, 3.84(1,2)
Ha nom: ocranbHbIC 3a/1a4¥ U3 PUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 23. Vlnrerpansnas Gopmyna Komu
KoHTpoJbHbIEe BOIPOCHI:

1. Teopema Komu
2. ®opmyna Komm
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3agaun:

3.27. BbIyHCIWTL MHTErpal f—dz——, eclu:
2249

c
1) Touka 37 neskuT BHYTPU KoHTypa C, a TouRa —3i — BHe ero;
2) Toyka —3i 1eMUT BHYTPH KoHTypa (', a TOuKa 3i — BHe ero;
3) Touru =+ 3¢ nemar BHyTpH KoHTypa C.

z

d
3.28. BoruncauThk Bce BO3MOKHBIE 3HAUEHHWA HMHTerpana f_(’—l)
z(z? —
C

[IPDH Ppa3MHYHbLIX MNOJOKEHHUAX KCOHTYpa C. HpeﬂnonaraeTCH, YTO HKOH-

Typ C He NpoXogUT HU Yepes oaHY U3 Todek 0, 1 n —1.

10.23. C nomompbio wuHTerpanbHo# dopmyan Komu BeuncauTh MH-
Terpass (BCE OKPYXHOCTH OOXONSTCS NPOTWUB YacOBOR CTPEAKR):

dz dz L
1. S sinzm. 2. S 3. S z’Csz'

|z4i]=3 j2[=2 jz]=2
cos 2 dz cos z
o § e | o ne ) 2t
{z|=4 |z+1|=1‘ TN ) |z-—i}=1‘ )

7 S)—ezfi.z— (D: a) |z2|<<1/2; ©) [2]<3/2; B) [2—1[|<1/2).
0

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

|z{=r

B aygutopun: 3.27(1), 3.28, 10.23(1-3).Ha nom: ocranbpHbIC 3aa4u U3 TPUBEIACHHBIX HOMEPOB
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Jlabopamopnoe 3anamue 29. Paznoxenue B psja JlopaHa B OKpeCTHOCTH TOUKH Z=a
KoHTpoJibHBIE BONIPOCHI:

1. Psapg Jlopana
2. Mertoapl pa3inokeHust GyHKITUN B PSIIBI

3amaum:

20.08. Caenyioune QyHKuUuM pasnox{mb B psaa JlopaHa Mo cTeneHsM
z B kouble 1 <|z|<<2:

1 1 9 241 3 2

D (=2 T (—D(+2) T (E+1D)(z+2)°

4 ‘ 5 ! 6 :

TE=1RE+2 0 (@) (2—4) T (21 (R +4)”

90.09. Ciaenyiomne dyHKuun pa3aowute B paa Jlopana no crenensu
z—a B KoJblie D (TOuka a ¥ Koabuo D yKasaHel B CKOOKax).

1

1. ZG—3p (e=1, D 1<|z—1|<2).

2-(2‘2‘:1972? (@=1, D: 1<|2—1|<2).

3. 241 (a=i, —i < D). 4.2—2__}}- (a=1, 2 = D).

5 so—na=y ©@=0 — 3D bi0g (@=L—leD)
7. (z—+1§—3(5—:2—) (a=—1, D: 0<|2+1]<3)

8. (zﬁ—l)l(z-2+4) (@=0, D: |2|>2).

B aygutopun: 20.08 (1, 3), 20.09 (1, 2,3,8)
Ha mom: ocranbHbIE 3a1a41 U3 TIPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 30. BeryeTbl B OTHOKPATHBIX MOJIFOCAX
KoHnTpoJibHBIE BONIPOCHI:

1. Omnpenenenue BoIYeTA
2. Brryer Ha OECKOHEYHOCTH

3agaun:

B 3apauax 4.23-4.58 naiiTH ocobble TOUKM (PYHKI[MH, BBIACHUTL HX
XapaKkTep M MCCAeNOBaTh NMoBedeHUe BYHKLUMI Ha GecKoHeYHOCTH 1).

1 2 2° 1
123, = 424 Do 425 i 4260 o
z 2
4.27. 5 498 2t 4909 e 430 1L
14 22 ez ez —1 z
431, — ¢ 4321 7€ 483 1 434.¢hs
Bl 482570 438 o 434.ths

B zapauax 4.79-4.99 TpeGyeTca HAllTH BblYeThbl YKA3aHHBLIX (hyHKUUI
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1 22

4-79- 23 _ 25 . 4-80- mj.
2" 1
4.81. Trom (n — HaTypaabHoe yuciao). 4.82. T
2Z24+z-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.ctg3z.
sin z 1
4.90.1) cos —; 2) 2°cos —. 4.91.e*V/% 4.92.sinzsin -
. 24421 1
4.93.sin—>—. 4.94.cosZFET1 495 - .
93 sin ~—— 4.94. cos o 4.95 g (h#0)
pi 1 1 NE
4.96. z" sin . (n — uenoe uueno). 4.97. (L7 4.98. e

B aynuropun: 4.23-4.34
Ha nom: ocranbHble 3a71a4i U3 IPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 33. BolurcieHue MHTErPaJIoB 110 3aMKHYTOMY KOHTYPY IIPH TOMOLIA
TCOPHU BBIUCTOB

KoHTpoJbHbIEe BOIPOCHI:
1. TeopeM o BrIueTax

3agaun:

B 3amauax 4.115-4.124 BrIYMCAUTL MHTErpanbl, cCUHTas, YTo o6xox 3a-
MKHYTbBIX KOHTYPOB IPOHUCXOAMT B IIOJOMUTENLHOM HampaBleHWH.

dz “ 2 2
4.115. /z4+1, rge C — OKpYMHOCTbL Z° + y° = 2r.
c
zdz

1
4.116. é[(z—_l—ﬁ;_—w, rge C' — OKpy#®HOCTb |z — 2} = 3

4.117. /GTBTd(%——I)’ rge C — oKpy#HOCTE |2| = 2.
C —
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2 dz

4.118. [ 25,
C

rge C — okpysHocTh |z| = 1.

z
4.119. /zz—(;,—:?) dz, rone C — okpymHocTh |z| = 1.
o)

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

27

4.121. —1—,/sin2 ldz, rae C — OKPY#HOCTb |z| =T
27 z

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

|z} =r.

4128, [ (14+z+22)(/5 + e/ 1 e/ (D)dz,

lzl=3

B aynuropun: 4.115-4.120
Ha nom: octanbHbIe 3a/1a4i U3 IPUBEICHHBIX HOMEPOB

2T .
Jladopamopnoe 3ansamue 33. BblUvCIeHNE MHTEPAIOB BHA [ 0 R(cos ¢, sin @) do
KoHTpoJbHbIEe BOIPOCHI:
1. Meroab!l NpuBEIEHUS UHTETPAJIOB K KOHTYPHBIM B KOMIUIEKCHOM INIOCKOCTH

3agaun:

B 3zapauax 4.131-4.138 HaiiTu onpepeleHHble UHTerpaasl. B cayuae,
ecny MHTerpan HecoGCTBeHHBIH M pacXORMTCH, HalITH ero riaBHoe 3Hade-
HMe (ecnu OHO CyUIeCcTBYeT).

2 .
4.131. f—-d('o— (a>1). VYwxazsauue. [lonomuts e = 2.
J a4+ cosy

27
de
4.132. 0/(a+ = (a>b>0).

bcos p)
27 d
¥
133, | ——F—— b .
4183, [t s (> 0,0>0)
27 d
4.134. / 2 = (@ — KOMMNIeKcHoe 4ucIo 1 a # +1).
J 1-2acosp +a’
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cos’ 3p dyp

27
4.135.
1 - 2acosy + a?

0
27

4.136. /ec"s“’ cos (np — siny) de (n — uenoe uucao),
0

(a -— KOMINIEKCHOE YHCIo U a # +1).

4.137. ftg (z + ia) dz (a — nelicrBuTENbLHOE YHCIO).

2
4.138. fctg (z +a)dz (@ — wrommiaekcHoe uucio u  Ima # 0).

B aynuropun: 4.131-4. 135
Ha nom: ocranbHble 3a71a41 U3 IPUBEACHHBIX HOMEPOB

[00]
Jlabopamopnoe 3anamue 35. BeruucieHne HHTErPAIOB BUIA f_oo f(x)dx
KoHTpoJibHBIE BONIPOCHI:

1. 3aMblkaHuE€ KOHTYpa B KOMILIEKCHYIO INIOCKOCTh

3amaum:

o0

zdx z’dr

4.140. | FThoTp 4L f( - (a > 0).
-0

4.142. ,/(x—?dﬂ_—{f)_ﬁ (n — HaTypalbHOe YHUCIO).

dx x+1
4.143. /:c+a2)(a: gy (6> 0,0>0) 4144/

dr
4.145. /1 pe (n > 2 — HaTypaJbHOe YHCIO).

T coszdr
4.155. [ x? —bx+6

sin z dz costx cos tm
4.156. f T 15T f1+ dz. 4.158. f = d

B aynuropun: 4.140-4. 143

Ha JAO0M: OCTAJIBHBIC 3a/1a41 U3 NPHUBCACHHLIX HOMCPOB

[00]
Jlabopamopnoe 3anamue 35. BeruucieHne HHTErPAIOB BUIA f_oo f(x)dx
KoHTpoJibHBIE BONIPOCHI:

1. 3amblkaHME KOHTYpa B KOMIUIEKCHYIO II0cKocTh U JlemMma JKopanana
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3agaun:

o

rcosxdr v sinzdzx
T si
4.149. 1) /—-—-——-__ZHIO, 2) /_—_mz—Z:r-i—lO'

-0
dz
4. / rsinz
150. 244z + 20

4.151. fcos 2% dx (a 1 b — nonomuTenbHbIE YMCAa).

28.07. Briuncaurh wHTErpasbl

0 e8]
(x+1)sin 2x x3 sin x
L\ G e A
[ae) [ae]
(x3-5x) sin x (2x3-13x)
3. S Tl dx. 4. g AT T3 36 sin x dx.
) —c0
5 o§(x—l)c032)4: dx 6 o§ xsinx d
: B—dx5 - ") EFaFo ¥
—00 : — o0

B aynuropun: 4.149-4. 150
Ha nom: ocranbHble 3a71a4i U3 IPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 37. COOCTBEHHbIE HHTETPAJIbI, 3aBUCALINE OT TapaMeTpa
KoHTpoJbHbIEe BOIPOCHI:

1. Omnpenenenue MHTErpaja, 3aBUCSIIETO OT MapaMeTpa
2. OcoOEHHOCTH MHTETPUPOBAHUS MHTETPAJIOB, 3aBUCAIIMX OT IMapameTpa

3amauu:
Ucnonk3yercs yuebnuk [5], §13

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

Jlabopamopnoe 3anamue 38. I'-pynknus u B-pynkim
KoHnTpoJibHBIE BONIPOCHI:

1. Omnpenenenue u cBoricTBa ['-QpyHKITHS
2. Ompexnenenue u cBolictBa B -pyHKIINS

3amaum:
Hcnonp3yetcs yueOHUK [5], §15

B ayauropun: 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 HHTETPAJIBI, 3aBUCSINUE OT TapamMeTpa u
paBHOMEpHAsi CXOJUMOCTh MHTETPaIOB
KoHTpoJibHBIE BONIPOCHI:

1. OmpeneneHrie HECOOCTBEHHOTO MHTETPajIa, 3aBUCSIIECTO OT Tapamerpa
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2. PaBHOMEpHasi CXOAMMOCTb UHTETPAJIOB, 3aBUCSIINX OT MMapaMeTpa
3amaum:
Hcnonp3yeTcst yueOHUK [5],
B aymuropun: §14 1(1,2,6), 2(1,2), §16: 6(1-3), 13(1-2)

Ha nom: OctanbHble HOMEpa U3 NPUBEICHHOTO CIIUCKA

Jlabopamopnoe 3anamue 40. Varerpansnoe npeodpasosanue Jlamiaca u @ypoe
KoHTpoJbHbIEe BOIPOCHI:

1. Ompenenenue u CBOWCTBA HHTETpabHOTO peoOpa3oBanus Jlamnaca
2. OmpeneneHne U CBOWCTBA UHTETpalibHOTO peoOpa3oBanus Dypre

3apaum:

Hcnonb3yeTcst yaeOHUK [5]

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

J1OTIOTHUTENIbHOE 3a/IaHUE: BBIIIOJHUTH 00paTHOE MPeoOpa30BaHUE C MOMOIIBIO TEOPUH BHIUCTOB.

Ha nom: OctanbHble HOMEpa U3 NPUBEICHHOTO CIIMCKA

O0pa3ubl BONPOCOB K KOJUIOKBUYMY

Ilepeuenp koMneTEHIMN (4aCTH KOMIIETEHIIMH ), IPOBEPSIEMBIX OLIEHOYHBIM CPEJICTBOM:
OIIK-1.

. CkansipHble U BEKTOPHBIE TOJIS, UX XaPAKTEPUCTUKH. .
. IIoTOK BEKTOPHOTrO MOJI.
[ToTOoK BEKTOPHOTO IOJIS YEPE3 3aMKHYTYIO IOBEPXHOCTb.
®opmyna ["aycca-OcTporpaackoro.
. JluBeprennus BekTopHOro nojisi. Pacuetnas hopmyna. ®opmyna ["aycca-Octporpaackoro
B TEPMHMHAX TeOpHUH 1oJist. OCHOBHbBIE CBOWCTBA AUBEPIEHINH.
. DU3MYECKU CMBICI KPUBOJIMHEWMHOTO UHTETpaia BTOPOro poja.
. Hupkynsamus BekropHoro noist. [lonsitue, pusndeckuit cmpicn. Pacyernas ¢popmyna.
8. Potop BekTopHoro nosist. [Tousarue. Pacuernas popmyna. [Ipumep mosst ¢ moCTOSHHOM
3aBUXPEHHOCTBIO.
9. ®opmyna Crokca. TeopeMa B pa3BepHYTOM BuAe. PopMyIUpOBKa B TEPMHUHAX TEOPHUH
TOJIS.
10. MuaTerpansl, 3aBucdiime ot napametpa. [lonstue.
11. TToHsiTHE paBHOMEPHOU CXOAUMOCTHU U TipeaenbHor ¢hyakumu. Kpurepuii Komm.
12.Teopema 0 mpenenbHOM MEPEXo/Ie Mo/1 3HAKOM COOCTBEHHOTO WHTETpaja, 3aBUCSIIErO OT
napamerpa.
13.Teopema 0 HEMPEPBHIBHOCTH COOCTBEHHOT'O MHTETPaia, 3aBUCSILETO OT MapaMeTpa.
14. Teopema o nuddepeHIInpoBaHNN COOCTBEHHOTO MHTETpaja, 3aBUCSIIETO OT apameTpa.
15.Teopema 00 uHTETrpUpOBAaHUH COOCTBEHHOTO MHTETpasla, 3aBUCALIECTO OT MapaMeTpa.
16.HecoOcTBEHHBII MHTETpa, 3aBUCAIINN OT apamerpa. PaBHOMepHas cxonumocTb. [lonsTHe,
pUMEPBI

N

~N N
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17.locTaTo4yHbIC YCIOBHS paBHOMEPHON CXOJIMMOCTH HECOOCTBEHHOTO MHTETpaIa, 3aBUCAIIETO
ot napamerpa. (Beitepmrpacca, Abens, Jupuxiie)

18.Teopema o mpeneasHOM TIEPEXO/Ie 0T 3HAKOM MHTETpaja il HeCOOCTBEHHBIX HHTETPAJIOB,
3aBUCAILIUX OT MapamMeTpa.

19.Teopema 0 HEMPEPHIBHOCTH HECOOCTBEHHOTO MHTETPajia, 3aBUCSIIETO OT MapaMeTpa.

20. Teopema 00 U3MEHEHUHU MTOPSIKA HHTETPUPOBAHUS I HECOOCTBEHHOTO MHTErpaa,
3aBHCSILErO OT Mapamerpa.

21. B-¢ynkuus, e€ cBoiicTBa.

22. I'-pynkius, e€ cBoicTBa

23.CBa3p Mexay I'-¢pynkumeit u B-dpyHkimei.

24 TlonsATHe KOMIUIEKCHOrO yncia. Onepanuu HajJ KOMIUIEKCHBIMU YHCIIaMH.

25. Onepanuu BO3BEACHHS B CTENIEHb U U3BJICUECHUS KOPHS N-il CTENEHU U3 KOMILIEKCHOTO YKcia
26. IIpenen nmocneq0BaTeIbHOCTH KOMIUIEKCHBIX YHCE.

27. HeorpaHnueHHO BO3pacTarolue MociieI0BaTeIbHOCTH. beCKOHEUHO yaalleHHas! TOUYKA.

28. MHuoxectBa B C.

29. ®yHKIMY KOMIUIEKCHON NIEpeMeHHOM. OCHOBHBIE IIOHSTHS.

30. Ilpenen GyHKIMH KOMIUIEKCHON TIEPEMEHHOM.

31. HenpepbIBHOCTh (PYHKIIMU KOMIUIEKCHOM MEpeMEHHOH.

32. luddepennupyemMocTh GyHKIIMHA KOMILIEKCHOU nepeMeHHoi. Y cinoBue Komm-Pumana.

33. 'eomeTpruecKuii CMbICT IPOU3BOJHON (PYHKIIMU KOMIUIEKCHOM MEPEeMEHHOM.
34. OyHKIUA W = i
35.®yHKIIUS W =az+b.

36. dynkuun w=z", w=1/z.

4.1.2 O0pa3ubl 3aJaHUI 1J151 KOHTPOJbHBIX M CAMOCTOSAITEJIbLHBIX Pa0doT.

Ilepeuenp koMneTEHIMN (4aCTH KOMIIETEHIINH), IPOBEPSIEMBIX OLIEHOYHBIM CPEICTBOM:

IK-2.

|.  Haiitu rmotox  mextoproro  moms ¢ =22 1t J-x2 K yenen savkaytyio
X+ y2 =9

MOBepXHOCTH S: L2 = lz=3 (HopMans  BHeNIHssA), — WCHONL3ys  Qopmyny  [aycca-

OcTtporpagckoro M BbIOpaB CTOPOHY IIOBEPXHOCTH, HAaWTH HENOCPEACTBEHHO IOTOK uepe3
TIOBEPXHOCTH S;: X°+)°=9, ABJAIONIYIOCS YacThIO MOBEPXHOCTH S U ONpPENECHHYIO 3aJaHHBIM
YPaBHEHHUEM.

2.. Boruucnuts 1o ¢popmyne CTokca U HEOCPEACTBEHHO HUPKYIIALNIO BEKTOPHOTO

x2+y2+22=25

z=9

noms ¢ == %) i+(y=x)-j+(2-2)-k 0 KoHTYpa I , yKa3aB Ha

YyepTerke HarpaBiieHre 00xo/a.

3.I[OK8.33TB NOTCHIUUAJIILHOCTL 3aJTaHHOI'0 BCKTOPHOTO TTOJISA U HaWTH €ro MMoTeHIMall, UCIIOJIb3Yyd

L c;=(y22cosxz)-:f+2ysinxz-;‘+(xyzcosxz+2)-£
KPUBOJIMHEHHBIM WHTETPa:
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4. HaiiTu MOIy/b M apryMeHT KOMILIEKCHOro uucia Z =+/2 —i+/6. 3anucars 310 uncno B
TPUTOHOMETpHUYECKOU (hopMe U B MOKa3aTeNbHOM hopme.

3 . .
5. Pemnth ypaBHenue V2 -z~ =—14i u u3006pasuth Ha KOMIUIEKCHOM [IOCKOCTH €r0 KOPHH.

b

6. Iycts z, =1-i. Halitn mepeceyeHre MHOKECTB 3a/[AHHBIX HEPABEHCTBAMH: |z —z | < |z,

Rez>Rez,.

7. Haittu nuseitnyio ¢(yHknuio w=az+b, 0TOOpaKaroIy Kpyr |Z—Zl|Sl’i Ha KpyT

|w—w2|£r2.

8. Ilycth z, u W, takue, uto Rez, >0 u Imw, <0 . Haiitn nmuneiinyio pyukumio w=az+b,
orobpaxaromiyro monymiockocte Rez >0 ma momymiockocts Imw <0, Ttakyro uro
w(z,)=w,.

1

9. Haiitu o0pa3ssl oOnacreit: D, = {z : |z| < 1}, D, = {z :Rez< —2} IpU 0TOOpaKEHUH W:j
z

1
10. Haiitu o6pa3 obnactu D :{ z:Imz>0, |z —4i| >1 } IpU OTOOpaKEHUH W = e
z+3i
1
11. Haiiti 06pa3 obmactu D = { z:Rez>-2,Imz<2 } PU OTOOpAXKEHUN W = %
z—=2i

12. Haiitru  obpa3  obmactu D= { z:Rez>4, Imz >-2 } opu  OTOOpakeHUH

w=~/z—4+2i +4—2i (cunras, 4TO \/I:l).

13. Haiitu o0pa3 obmactu D = { z:Rez>0, Imz >0 } IpU OTOOpaXEHUH W= Z_—Z
i+z
(cuuras, 9TO J1= D).

14. Haiitu 06pas obnactn D={ z:Rez<-1, —1<Imz <0 } npn orobpaxenuu w=e "

15. Ucnionp3yst uHTErpaibHyio hopmyny Ko, BEIMUCTUTE HHTETPAT

J‘ dr .
-3
[t-1|=2
1
16. Paznoxuts QpyHKIMIO [ (z) =1 B S

a). IO HEOTPULIATEIbHBIM CTETICHSAM Z ;

B).TI0 OTPUIIATENILHBIM CTEMIEHSM Z .
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Onpenenuth 001aCTh CXOAMMOCTH MOJTYYEHHOTO Psijia.

1 1
+ - B PSIJI IO CTETNICHSAM Z B 00JIacTH:
z=1 z+43i

17. Pasnosxuts dynxumo [ (z) =

a).comepkareii Touky z =0;
B). COJIepKaIle TOUKY z =o0;
¢). coaepxamieil Touky z=-2.

Onpenenuth 001aCTh CXOAMMOCTH MOJTYYEHHOTO Psijia.

2 1
18. Haiitu ocobble Touku (yHKIHH f (Z) = (Z—l) exp [—J, OTpENeTUTh HMX THMN U
Z —
BBIYUCITUTH BHIYETHI B OTHX TOYKAX.

1
19. BeruuciauTh BbYeTHl QYHKIHU f (Z): BO BCEX OCOOBIX TOYKaX (BKJIIOYas

(z—l)2 (z+3i)

TOUKY Z =00).

20. Vcnonb3yst BBIYETHI, BBIYUCIUTD HHTETPal

J' dr :
(’t - i)(r + 4)
fv—2il=2
21. Bpluncnurh UHTErpanl
+00

[ ==L ax
—® (x2 + 4)2
22. BpIUNCIUTD UHTErpal

+00
xsinx

g

23. UccnenoBath Ha CXOAMMOCTh MHTETpal HaA MHOXecTBax E; u E,
D Jy ey Ey=[0;1], E;=(0;00).
2 [ Esinxdv, Ey=[0;1], E,=[1;00)
24. Jloka3ath HenpephIBHOCTH GpyHKIMU F(a) Ha MHOKecTBE £
1) F(a)= fo dx E=(0;1);

I1 x|

sinx

2) Fla)=f, anogadxs E=(0:2).
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25. BBIUMCINUTD ¢ TOMOUIBIO 3UJIEPOBBIX HHTETPAJIOB:

T

l - .
)f znfldx; 4) [z sin*xcos® xdx.

2 dx 1 —-X
D J; e )f (x+2)2,

26. HaliTi mpon3BOAHYIO OT HECOOCTBEHHOTO MHTErpaja o MmapaMeTpy a:

1) flooSing x; 2) foocosax x; 3) foool_%e‘“xdx; 4) fooo e~ cosxdx.

1+x2

27. Jloka3zaTh paBHOMEPHYIO CXOIUMOCTh HHTErPaJIOB pu a € E :

1) foo dx x’ EZ[Z;OO); 2) foooe—axzdx, E:[].}OO);

2 xIn%x

X

In%x . . . [e] xd. (e
) fz s E—(—OO’ 00)’ 4) fO 1+(x—a)6’ E ( ; 1)

x2 +a2dx

IIpumepHBbIii NepeyeHb BONPOCOB /IS MOATOTOBKH K IK3aMeHY.
Ilepeuens komnemenyuil (vacmu KOMnRemMeHYUU), NPOBEPAEMBIX OUECHOUHBIM
cpeocmeom: OIIK-1, TTK-1.

1. CkansgpHble U BEKTOPHBIE NIOJIS, UX XaPAKTEPUCTUKH. .

2. TIoTOK BEKTOPHOTO MOJIS.

3. TIoTOK BEKTOPHOTO MOJIS Yepe3 3aMKHYTYIO IOBEPXHOCTb.

4. ®opmyna ['aycca-Octporpaackoro.

5. JuBepreHuus BeKTOpHOTO noiisi. Pacuetnas ¢popmyna. @opmyna ['aycca-Octporpaackoro B
TepMUHAxX Teopuu noJist. OCHOBHBIE CBOMCTBA JUBEPIEHIUU.

6. DuU3NYECKHUIl CMBICT KPUBOJIMHEHHOTO HHTErpajga BTOPOIo pojia.

7. Hupkynsamaus BekropHoro noiis. [Tonstue, dusndeckuii cmeici. Pacuernas popmyna.

8. Porop BexTopHoro nosst. [lonstue. Pacuernas popmyna. [Ipumep mosst ¢ mocTOsTHHOM
3aBUXpeHHOCThIO. Dopmyna Ctokca. Teopema B pazBepHyTOM BUae. POpMYyIHpPOBKA B
TEPMUHAX TEOPUU TOJIS.

9. HnuTterpaisbl, 3aBucdinme ot napamerpa. [lonsitue.

10. [NonATHE paBHOMEPHOH CXOIUMOCTH U npeaenbHoi GpyHkuuu. Kputepuit Kormm.

11. TeopeMa o mpeneapHOM MEPEXO/E MO 3HAKOM COOCTBEHHOT'O WHTErpajia, 3aBUCSIIETO OT
napamerpa.

12. Teopema 0 HEMPEPHIBHOCTH COOCTBEHHOTO MHTETPaJIa, 3aBUCAIIETO OT MapaMeTpa.

13. Teopema o muddepeHIIPOBAaHUN COOCTBEHHOTO WHTETPaIa, 3aBUCAIIETO OT MapaMeTpa.

14. HecoOCTBEHHBIN HHTETPAI, 3aBUCAIINN OT MapaMeTpa. PaBHOMepHast CXOIMMOCTb.
[lonsATHE, TPUMEDBL.

15. JloctaTo4HbIe YCIIOBUS PABHOMEPHOM CXOAUMOCTH HECOOCTBEHHOT'O MHTETpaJIa,
3aBHcsALIero oT napamerpa. (Belepmrpacca, AGens, upuxie).

16. B-bynkius, e€ cBoiCcTRBA.

17. I'-pynxuus, e€ cBoiicTBa.

18. Cs3p Mmexny ['-bynknueit u B-hyHknmei.

19. Anrebpandeckas popma KOMILIEKCHOTO dncia. Onepanuy HaJl KOMIUIEKCHBIMHU YHCITAMHU.

20. KoMriekcHas TWIOCKOCTh. TpuroHomerpudeckas (opmMa KOMIIJIEKCHOTO YUCIIa, IEHCTBHS C
KOMIUICKCHBIMU YHCIIAMHU B TPUTOHOMETPUIECKOU (hopme.

21. MuoxectBa B C. [IpuHIMI BJIOKEHHBIX TPSIMOYTOJIbHUKOB.

22. [locnenoBaTeabHOCTH KOMIUIEKCHBIX YHCE], ONPEACIICHUE U CBOMCTBA MPEIEIIOB.

23. IlocnenoBaTeIbHOCTH KOMIUIEKCHBIX YHCEI, OIpeIeNIeHUE TIpeaena. ENMHCTBEHHOCTh
npenena.

24. TlocnenoBaTeIbHOCTH KOMIUIEKCHBIX uncel, penen. Kpurepuii Komm.
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25.
26.

27.
28.
29.
30.
31.

32.
33.

34.
35.
36.

37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.

48.

49.
50.
51.

52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
. OGpaTHBIC TPUTOHOMETPUYECKUE () YHKITHH.
64.
65.

63

[TocnenoBaTeabHOCTH KOMIUIEKCHBIX YHCE, PEIE, OTPAaHUYEHHBIE TIOCIIEI0BATEIBHOCTH.
Teopema bosbriana-Benepmrpacca.

[TocnenoBaTeIbHOCTH KOMILIEKCHBIX YHCceNl. Teopema O BeeCTBEHHbIX U MHUMBIX YaCTAX
YWIEHOB MOCJIE10BATEIILHOCTH.

Teopema o mpenenbHbIX TOUKax obyactu B C.

Cdepa Pumana, pacuimpeHHasi KOMIIEKCHAS TUIOCKOCTb.

®dopmyna Disepa, SKCIIOHESHIIMAIbHAS (POpMa KOMIUIEKCHOTO YHCIIa.

@YHKIIMM KOMILJIEKCHOW NepeMeHHON. OCHOBHBIE ITOHATHS.

[Ipenen GyHKIMU KOMITTIEKCHOU TTIepeMeHHON. Teopema 0 BelmecTBeHHOW U MHIMOM YacTsAX
byHKIHN.

HermnpepsiBHOCTD (DYHKITMH KOMITJIEKCHON TTepeMeHHO#. CBONCTBA HENIPEPHIBHBIX () YHKITHA.
HuddepenunpyemMocTs GYHKIIUU KOMIUIEKCHOM nepeMeHHoi: nuddepeniuan,
MPOU3BOIHAS, TIpaBMIa MU EepeHIIMPOBAHMS, CBOMCTRA.

HuddepenumpyeMocts GyHKINN KOMITIEKCHOH nepeMeHHo. Y cinoBue Komm-Pumana.
["apMonnyeckue QyHKITUH.

Psiner koMIekcHbIX uncen. YacTuaHasi cymMa, OCTaToK, cymma psiaa. Teopema o0
OCTaTKax psja.

Psinbr komriekcHbIX yricen. HeoOXxoauMblil mpru3HAK CXOAUMOCTH.

AOcoroTHasI CXOIUMOCTH psifa. Teopema 00 aOCOMIOTHO CXOMAIINXCS Psaax.
AOCOM0OTHAs CXOIUMOCTh psiia U CBOMCTBA A0CONIOTHO CXOJSIIUXCS PSIOB.
3HAKOIOJIOKHUTENbHBIE YUCIIOBbIE pPsiibl. Teopema 00 OrpaHUUEHHOCTH YACTUYHBIX CYMM.
Teopema 0 CpaBHEHHUH 3HAKOIIOJIOKUTEIBHBIX YHCIOBBIX PAIOB.

[IpenenbHbIl PU3HAK CPABHEHUS JUIs1 3HAKOIIOJIOKUTEIBHBIX YACIOBBIX PSI/IOB.

Teopema 00 OTHOIIEHUH YWICHOB CPABHUBAEMBIX 3HAKOIIOJIOKUTEIBHBIX PS/IOB.
[IpenenbHas ¢popma npuszHaKa.

HuTterpanbHblii MPU3HAK CXOUMOCTH JJIs1 3HAKOTIOJIOXKUTEIIBHOTO YHUCIOBOTO PAJIa.
[Tpusnak lanambepa cXOAMMOCTH 3HAKOIOJIOKUTENBHBIX YUCIOBBIX PSIIOB.

Mpwu3Hak Kowu cxoanMocTn 3HAaKOMOIOKUTEbHbIX YNCOBbIX PAAOB.

[TpusHaku cpaBHEHUS ¢ 000OUIEHHBIM rapMOHUYECKUM psiioM. [Ipu3naku PaaGe u
beprtpana.

3HakonepeMeHHbIe psbl. JIeMMa 0 paccXOAMMOCTH MOJIOKUTEIbHBIX U OTPULIATEIIbHBIX
4acTe! yCIOBHO CXOALIErOcs psaa.

Teopema Prmana 00 ycIIOBHO CXOAALIMXCS psax.

[Ipu3nak cxogumocTu Jlupuxiie s 3HAKONEPEMEHHBIX PSI0B

[Ipu3nak JleiiOHMIIA AT 3HAKOYEPETYIOMIETOCS Psi/ia, OLICHKA Psifia 3HAYCHUSIMU YaCTUIHBIX
CyMM.

[Tonatue GpyHKIMOHATIBHON MOCIEI0BATENBLHOCTH U paga. CxoaumocTs. PaBHOMepHas
cxoaumocTsb. [Ipusnaku Ko u Beliepmtpacca paBHOMEPHOUM CXOJIUMOCTH psijia.
Teopema 0 HEMPEPBIBHOCTH CYMMBI PABHOMEPHO CXOISALIETOCS pAJa.

Teopema o nouneHHoM auddepeHupoBaHuN PABHOMEPHO CXOASILIErocs psija.

Teopema 006 UHTETPUPOBAHUN PABHOMEPHO CXOJISIIETOCS psfa.

Crenennsie psasl. Teopema Abersi.

Amnanutnueckas pyHkuus. CBOWCTBA aHATUTUYESCKUX (PYHKIUH.

TeopemMa eTMHCTBEHHOCTH.

AHanuTHueckoe npoaoskeHue. [IpuHImMn aHamuTHYECKOTr0 IPOAOIKEHHUS.

OyHkIMsI W = e, ee CBOMCTBA.

l'unepOonuyeckre u TPUrOHOMETpUYECKHE (DYHKIIMH, X CBOMCTBA.

Oyukiuu w = In(z), w = zP, a®, ux cBoiicTBa.

PerynspHble BETKH aHATUTUYECKUX (PYHKITUI U TOUKH BETBICHHUS.
[Tonsitne kpuBoauHelHoro uaTerpana B C. Teopema cymiectBoBanus. Pacuétnas popmyna.
OcHOBHBIE CBOMCTBA HHTErPAJIOB.
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77.

78.
79.

80.
81.
82.
83.
84.
85.
86.

87.
88.
89.
90.

Teopembr Komm i1 0AHOCBSI3HOW ¥ MHOTOCBSI3HOM 00J1acTeH.

[TepBoobOpasnas. Teopema o mepBooOpaszHoit aHanmuTH4Yeckor GyHKIMu. HeonpenenéHubpIi
WHTErpaJl OT PYHKIINN KOMITJIEKCHOU repeMeHHoi. CBONCTBA HEONPeAeIEHHOTO HHTErpaa.
He3zaBucumocTs HHTETpaia aHATUTHYECKON (PYHKIIUH OT IyTH MHTErpupoBaHus. Teopema
Mopepsbl.

Wnterpansuas Gopmyna Ko myis aHamuTHYECKUX (QYHKIIMHA.

WNuTerpanbhaas ¢popmyna Komm 11t mpou3BOAHBIX aHATUTHUYECKUX (DYHKITHIA.

Psan Jlopana. O6nacts cxonumoctu psiga Jlopana. Teopema o mpeacTaBIeHUH
aHAJTUTUYECKON (QyHKIIMM psaoM JIopaHa B KOJIBIIE.

Psan Teitnopa. Kpyr cxonumoctu. Teopema o mpecTaBlIeHHIH aHAINTHYECKON (DyHKITHH
panom Teitnopa.

Teopema JInyBumis.

Oco0ble Touku aHanuTH4Iecko GpyHkimu. Mx knaccudukarus. [ToBeaeHne aHaIMTHIeCKOM
(YHKIMU B OKPECTHOCTU M30JIMPOBAHHBIX OCOOBIX TOUEK.

OrnpezenieHne BpIYETa aHATUTHYECKOW (PYHKITUU B U30JIMPOBAHHOM 0COOOM TOUKE.
PacuerHbie popMyIIBI 1151 BBIYETOB B MOJOCAX.

OcHOBHas TeopemMa TEOPUHU BBIYETOB.

Brruer ananutudeckoit pyHKIMN B OECKOHEYHO YAaJICHHOM Touke. Teopema o cymMMe Bcex
BBIYETOB.

Jlemma 006 uHTErpase 1mno noayoeCKOHEUHOMY KOHTYPY.

BbIuKciieHne MHTErpaioB BHIA f_oooo f(x)dx.

Jlemma Xopnana. BeraucieHre MHTErpajioB BUIa f_oooo e f(x)dx.
Jlorapudmudeckuii BEIYET U IPUHITUT apTyMEHTA.

Teopema Pyme.

Orobpaxenue. Kondopmuoe orodpaxkeHue.

CBoiicTBa 0OTOOpakeHUsT W =az-+b.

I'eomeTprueckuii cMbICT MPOU3BOJHON (PYHKIUU KOMIUIEKCHOM MepeMEeHHOH.
HpoGHo-nuueitHas ¢pyHkius. Teopema 00 onpeaeieHu ApoOOHO-THHEHHON PYHKITUN Tpems
napaMu TOYEK.

KpyroBoe cBoHCTBO ApOOHO-THHEHHOTO OTOOPaKCHHSI.

Teopema 0 CUMMETPUYHbBIX TOYKAX AN APOOHO-TMHENHbIX OTOGPaXKeHU.
OTo6paeHne GyHKUMamMN w=z", w="1/z.

®yuHk1ua JKyKoBCKOTO.

Kputepun oneHnBanus pe3yibTaToB 00y4eHHs

Onenka Kputepun onieHHBaHUS 110 dK3aMEHY
Bhicokuii OLEHKY ~«OTJIMYHO»  3aCIyKHUBACT CTYIEHT, OCBOUBIIUN 3HaHUS,
yPOBEHD «5» YMEHHUS, KOMICTCHUMH M TEOPETHMECKHH MaTepHal 6e3 mpoOenos;
(oTmumo) BBIMIOJHUBIIMKA BCE 3aJlaHUsl, MPEIyCMOTPEHHBIE y4eOHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; MPAKTUIECKHE HaBBIKU
pohecCHOHALHOTO MPUMEHEHHS] OCBOCHHBIX 3HAHUH CPOPMHUPOBAHBI.
Cpennuit OIICHKY «XOpOII0» 3aCTyKHUBAET CTYACHT, MPAKTHYECKU MOITHOCTHIO
YPOBEHB «4» OCBOMBIIMN 3HAHUS, YMEHHUS, KOMIETEHUMHM U TEOPETUUECKUU
(xopor0) MaTepuain, ydeOHble 3aJaHusl HE OIICHCHBI MaKCHUMAaJbHBIM YHCIOM
0aJTOB, B OCHOBHOM C(HOPMUPOBAJ MPAKTUIECKHUE HABBIKH.
[Toporossrii OIICHKY «YyJIOBJICTBOPHUTEIHLHO» 3aCIyKUBAET CTYACHT, YacTHYHO C
YPOBEHB «3» npobeslaMd  OCBOMBIIMM  3HAHUS, YMEHHUS, KOMIIETEHUUH U
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(YZOBIETBOPUTE | TEOPETUYECKUN Marepuall, MHOTHE ydeOHble 3adaHus Jub0 He

JILHO) BBIIOJIHUJI, JHOO OHM OIEHEHBI 4YHCJIOM OajyIoB OJM3KHM K
MUHUMAIBHOMY, HEKOTOPBIC MTPAKTUYECKIE HABBIKU HE CHOPMUPOBAHEI.
MuHUMaNbHBIA | OICHKY «HEYJTOBIETBOPUTEIHLHOY 3aCIYKHBACT CTY/IEHT, HE OCBOMBIIIHN

YPOBEHB «2) 3HAHUS, YMEHUS, KOMIIETEHIIUU U TEOPETUUYECKUI Marepuall, yaeOHbIe
(HEYIOBJIECTBOPHY | 3a/laHUs HE BBIOJHUJI, IPAKTUYECKUE HABBIKA HE CPOPMUPOBAHBI.
TEJIHHO)

3auer 1o nabopaTopHBIM pabOTaM BBICTABISETCS MO pPE3yIbTaTaM BBIMOJTHEHHBIX
WHAMBUAYAJIbHBIX 33JaHUA W TeKylled paboTel Ha JabOpaToOpHbIX 3aHATHSAX. OTMeTka
«3a4TEHO» BBICTABIIACTCS TIpH Ooiee, ueM 60% BHIMOTHEHHH WHANBUAYATBHBIX 3aTaHUN.

JUisi  yCHemrHoro BBIOJHEHHsST JabopaTOpHOM palboThl oOyuaromeMmycst Cileayer
O3HAKOMUTBCSI C TEOPETHUYECKOW 4YacThl0 JUCHMIUIMHBI IO TeMe JabopaTopHOW paloThl,
U3JI0KEHHOW B Nekiusax. i yrmyOneHHOro NMOHUMaHHS TEOPETHYECKOro MarepHuaja MOTYT
OBITH MCTIOJB30BAHbl NCTOYHHUKH, YKa3aHHBIC B CITUCKE OCHOBHOM JTUTEpaTyphI [ 1-8].

Kpurepriem nOMKHON MOATOTOBKM CTYAEHTOB K BBINOJHEHHIO JIA0OPATOPHBIX PabOT
ABIISIIOTCSL TPUOOPETEHHbIE 3HAHMA, MO3BOJAIOIIME O€30IIMO0YHO OTBETUTh HA BOMPOCHI,
c(OopMyYIMPOBAaHHBIE MO KAXAOH Teme J1abopaTopHBIX paboT. s mpuoOpeTeHus: JOIKHBIX
HaBBIKOB K PELICHUIO 3a/la4 MPEAINOJIaraeTcsl pelleHue 3a1ad Ha JJaOOpaTOpPHBIX 3aHATHIX B
y4eOHBIX ayaUTOPUAX IO PYKOBOJACTBOM IpEMOAaBaTeNd. 3akpeIuleHue HpuoOpeTeHHBIX
HAaBBIKOB OCYILECTBJISETCS BHEAYJUTOPHBIM CaMOCTOSTEIBHBIM PEIICHUEM CTYACHTOM 3azad.
Howmepa 3agau asist perieHus: B ayAUTOPUH U JOMa YKa3aHbl K KaX10# 1abopaTopHOii paboTe.

OLICHO‘-IHI:IG cpeacrtea jid HWHBAJIMAOB MW JIMI C OIPaHUYCHHBIMU BO3MOKHOCTAMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX WHAUBUAYAITBHBIX TICUXO(QU3NIECKHX OCOOCHHOCTEH.

— Ipu HCOGXOI[I/IMOCTI/I HHBaJIJaM W JiMaM C OrpaHUYCHHBIMHU BO3MOKHOCTSIMU
3JI0POBbS MIPEIOCTABIISICTCS TOTIOIHUTEIILHOE BPEMsI ISl TIOATOTOBKY OTBETA HA 3K3aMEHE;

— IIpU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yJIbTATOB 00YyUEHHs] MHBAINIOB M JIUIL C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI TIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHHUUECKUX
CpcacTsB, HeO6XOI[I/IMI>IX HM B CBA3U C UX WHIUBUAYAJIbHBIMU 0C06€HHOCTHMH;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOIINXCSI ¢ OTPAaHMYCHHBIMH BO3MO)KHOCTSIMHU 3]TOPOBBSI
U HWHBAJIWAOB IHpoucaypa OLCHUBAHHUA PC3YJIbTATOB OGy‘-IGHI/IH II0 AUCHUIIIIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

Hpoue;[ypa OLICHUBAHHUA PC3YJIbLTATOB OGY‘-ICHI/ISI HWHBAJIUAOB W JIUI[ C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBbsSI 110 JTUCHHIUIHHE (MOMYIIO) TPEIyCMAaTPUBAET TPEIOCTABICHHE
uHpopMmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHMUYEHHUSIM HMX 37I0pOBbS U BOCIPHUSATHA
uH(pOpMaIuu:

JList AL ¢ HapyLIEHUs MU 3pEHUS:

— B TIeYaTHOM (popMe yBETUUCHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUiist TUT ¢ HApyYIISHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAIL ¢ HAPpYHICHUSAMU OIIOPHO-ABUTATCIIBHOIO alrapara:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.
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5. IlepeyeHnb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOT Ui
5.1. Y4eOHas qureparypa:

1. [Ipusanos, U. Y. Beeaenue B Teopuro GpyHKITHMI KOMIUIEKCHOTO IMEPEMEHHOTO : YICOHHUK
s By3oB / U. U. TlpuBanoB. — 16-e uzn., crep. — Cankr-IletepOypr : Jlans, 2022. — 432 c.
— ISBN 978-5-8114-9392-0. — Tekct : 3meKkTpoHHBIN // JlaHb : 37eKTpOHHO-OMOIHOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/193364 (mara oOpamenus: 18.09.2023). —
Pexxum noctyma: 1 aBTOpU3. I0JIb30BATENICH.

2. [Mabynun, M. U. Teopust QpyHKIMI KOMIIJIEKCHOTO MEPEMEHHOTO : yueOHOoe mocodue /
M. U. llabynuH, 0. B. Cunopos. — 5-e¢ uzn. — Mocksa : Jlaboparopust 3nanuii, 2020. — 303
c. — ISBN 978-5-00101-916-9. — Tekcr : anekTpoHHbIH // JlaHb : 31eKTpOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/151505 (mara oOpamenus: 18.09.2023). —
Pexxum octyma: 11 aBTOpU3. MOJIb30BATENICH.

3. AxtamoBa, C. C. Teopust GpyHKUMN KOMITJIEKCHOTO IEPEMEHHOTO ;| y4eOHO-METOAMYECKOE
nocobue / C. C. AxtamoBa, E. K. Jlefinaptac, A. Il. JIamua. — Kpacnosipck : COY, 2020. —
100 c¢. — ISBN 978-5-7638-4330-9. — Tekct : 3yekTpoHHBIHN // JlaHb : 53JIEKTPOHHO-
oubmoteuynas cucrema. — URL: https://e.lanbook.com/book/181631 (mata oOparieHus:
18.09.2023). — Pexxum mocTyna: ajis aBTOPHU3. MOJIb30BaTENCH.

4. JlaBpoB, U. B. Teopust ¢yHKIIMI KOMIUIEKCHOW MepeMEHHOH : yueOHoe mocooue / U. B.
JlaBpoB, A. M. Tepemenko. — 3-e u3a. uchp. u aomn. — Mocksa : MUIT, 2022. — 176 c. —
ISBN 978-5-7256-0988-2. — TekcT : smekTpoHHBIHN // JlaHp : 31MeKTpoHHO-OMOIMOTEeUHAS
cucreMa. — URL: https://e.lanbook.com/book/309326 (mata oOpamenus: 18.09.2023). —
Pexxum goctyma: ajisi aBTOpU3. MOJIb30BATEIICH.

5. [Ma6ynaun, M. U. COopHUK 3a7a4 1O TEOPUH (PYHKIUH KOMILJIEKCHOTO MEPEMEHHOTO :
yaeOnoe nmocooue / M. U. lla6ynun, E. C. Tlonosunkun, M. W. KapnoB. — 7-e u3., 3MeKTpoH.
— Mockga : Jlabopatopust 3Hanmit, 2023. — 365 c¢. — ISBN 978-5-93208-630-8. — TekcT :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOIMOTEYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/297506 (mata oOpamenus: 18.09.2023). — Pexum poctyma: ans
aBTOPU3. II0JI30BATEIICH.

6. butiokos, 0. U. Pemenne 3ama4y no teopuu (GyHKIUNA KOMILIEKCHOTO MEPEMEHHOTO :
yuebHoe nocodue / FO. U. butiokos, f. I'. MapTtiomoBa. — Mocksa : MAU, 2022. — 88 ¢. —
ISBN 978-5-4316-0954-1. — TekcT : 3neKTpoHHBIH / JlaHb : 31eKTpOHHO-OMONIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/298565 (nata obpamieHwus:

7. KynpsBues, Jles [Imurpuesnu. Kypc MmaTeMaTHueckoro aHanusa: yueOHUK s
OakanaBpoB: Y4eOHHK JJIS CTYIEHTOB BY30B, 00y4aIOMIUXCsl 10 €CTECTBEHHOHAYYHBIM H
TEXHUYECKUM HampasiieHusM u cinenuansHocTsM. T. 1, T3./ JI. 1. KynpsiBues ; Mock. ¢pu3uko-
texH. uH-T (['oc. yH-T). - 6-¢ m31. - Mocksa : FOpaiit, 2012. - 351 c. - (bakanaBp. bazoBbiii

5.2. llepuoauyeckas gureparypa
He ucnons3yercs

5.3. UHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHble NpodeccHoHAIbHbIE 0a3bl
JAHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

DJ1eKTPOHHO-0u0InoTeYHbIe cucTeMbl (IBC): .
1. O9bC «YHUBEPCUTETCKASA BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
2. OBC «ZNANIUM.COM» www.znanium.com
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3. OBC «JIAHb» https://e.Jlanbook.com

IIpodeccnonanbHbie 6a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

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

Oo6mepoccuiickuii mopran Math-Net.Ru: http://www.mathnet.ru

"Jlektropuym TB" http://www.lektorium.tv/

Yuuepcurerckas napopmannonnas cucrema POCCUS http://uisrussia.msu.ru

W

N o

Pecypcol cBoOOAHOrO 10OCTYyHA:

1. ®enepanbHblii moptan "Poccuiickoe odpazoBanue"” http://www.edu.ru/;
2. Enunas komexius nudpoBeix oOpa3zoBaTeabHbIX pecypcoB http://school-collection.edu.ru/ .
3. OGOpa3oBatenpHbIi opTan "Yuebda" http:// www.ucheba.com/;

CoOcTBeHHBIE 2JIEKTPOHHBbIE 00pa3oBaTe/bHbIe H HHGopManuoHHbIe pecypcebl KyoI'y:

1. Cpena MOAYIBLHOTO AUHAMUYECKOTO 00y4deHus http://moodle.kubsu.ru

2. ba3za y4eOHBIX MJIAaHOB, Y4€OHO-METOANYECKUX KOMILJICKCOB, IyOIUKAINI U KOH(pepeHIUH
http://mschool.kubsu.ru/

3. bubnnortexka nHPpOPMaMOHHBIX pecypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30BaTEIbHBIX
texuoJioruii http://mschool.kubsu.ru;

4. DnextpoHHbIN apxuB nokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DnexTpoHHbIE 0OO0pa3oBaTeNbHBIE pecypchl Kadeapbl HHPOPMAIMOHHBIX CUCTEM U
TexHosioruii B oOpaszoBanmu KyOI'Y u HayuHo-mertommueckoro >xypHaia "IIIKOJIBHBIE
I'OJbI" http://icdau.kubsu.ru/

6. Meroauyeckue YyKa3aHUsl IJsA OOY4YalOIIUXCH MO OCBOEHHMI) IHMCIUIINHBI
(Moxys)

[lo kxypcy mpenycMOTpeHO NpOBEICHHE JIEKIMOHHBIX 3aHSITHH, Ha KOTOPBIX JaeTcs
OCHOBHOM TEOPETHYECKHN MaTepHall, JIa0OpaTOPHBIX 3aHATHH, IMO3BOJSIOMIUX CTYJIECHTAM B
MOJIHOM Mepe 03HAKOMUTHCS C OHATUAMH U MeToAaMu KoMIiekcHOTO aHann3a 1 HaBbIKaMH MX
IMPUMCHCHUCM B PCHICHUUN MPAKTUYCCKUX 3a1a4.

BaxxnelimiM STanoM sBISIETCS CaMOCTOsSITeNbHAs pabora mo auciuruivHe. Llenbro
CaMOCTOSITENIbHON paboThl OakayiaBpa SIBISETCS yriIyOJeHue 3HAHUH, OJTYYSHHBIX B pe3ybTare
ayIUTOPHBIX 3aHATHH. BpIpabaThIBarOTCS HaBBIKM CaMOCTOSITEIIBHOW padOTHI. 3aKpEIUISIIOTCS
OTIBIT ¥ 3HAHMSI, TOJIyY€HHbIE BO BpeMsl TaOOPaTOPHBIX 3aHATHI.

CamocrosiTennbHass paboTa CTYJIEHTOB B XOJE€ HM3YYCHHs JUCIUIUIMHBI COCTOUT B
BBITIOJIHCHUHM  WHJMBHUAYAJIbHBIX  3aJlaHWW, 3aJlaBaéMbIX  TIperojaBaTeieM,  BEAYIIUM
1ab0paTOpHBIE 3aHATHS, TIOATOTOBKH TEOPETUYECKOTO MaTepuaia K J1abO0paTOPHBIM 3aHSITHSIM,
Ha OCHOBE KOHCIIEKTOB JICKIIMA W y4eOHOW JIUTEpaTyphbl, COTIACHO KaJeHAApHOMY IUIaHy W
MOATOTOBKUA TEOPETHUECKOT0 MaTepuajia K TECTOBOMY OIPOCY, 3a4€Ty U HK3aMEHY, COIIACHO
BOIIPOCAM K IK3aMEHY.

VYkazanus mo opopMIICHHIO padoT:

- paboTa Ha J1abOpPaTOPHBIX 3AHATHSAX M KOHCIEKTHI JIEKIIMA MOTYT BBIIOJHATHCS Ha
OTJIEJIbHBIX JIUCTAX JTMOO HEMOCPECTBEHHO B paboueil TeTpaau;
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- O(bOpMJ'IeHI/IC WHIAWBUYAJIbHBIX 3az[aH1/1171 KEJIaTCJIbHO Ha OTACJIBHBIX JIUCTAaX.

[TpoBepka WMHIMBUAYaAIbHBIX 3aJaHU IO TeMaM, pa3oOpaHHBIM Ha JabOpaTOPHBIX
3aHATHUAX, OCYIIECTBISIETCS Yepe3 HEAETI0 Ha TEKYyIIeM J1abopaTOPHOM 3aHATHH, JTUOO B TEUECHHE
HEJIENIH 110CIIE TOrO 3aHATUS Ha KOHCYJIbTAl[UU.

Jlis pa3bsICHEHUS HEMOHSATHBIX BOINPOCOB JIEKTOPOM M ACCHCTEHTOM €XEHeNIEeIbHO
MPOBOJASITCS] KOHCYJIBTAlMH, O BpEMEHU KOTOPBIX TPYIIIbI H3BEUIAIOTCS 3apaHee.

VY4ueOHas AEATENbHOCTh MPOXOIUT B COOTBETCTBHHM C rpadUKoM yueOHOTo Ipolecca.
[Ipomiecc camocTOATENBbHONW pabdOThl KOHTPOJMPYETCS BO BpeMsl ayIUTOPHBIX 3aHATUH W
UH/IMBUIYAJIbHBIX KOHCYNnbTanuid. CamocTosiTenbHas paboTa CTYICHTOB MPOBOAUTCSA B (Gopme
U3YYEHHUS OTAENbHBIX TEOPETUUYECKUX BOIPOCOB MO MpEAsiaraéMoil JurepaType U BBINOJIHEHUU
MPAKTUYECKUX 3aJJaHH 110 pa300paHHBIM BO BPeMs AyAUTOPHBIX 3aHATHI IPUMEPAM.

@DOoHJ| OLICHOYHBIX CPEICTB AUCLUUILIMHBI COCTOUT U3 CPEACTB TEKYIIEro KOHTPOJS (CM.
CIIMCOK 33/1a4 ¥ BOIIPOCOB KOJJIOKBHYMa) U UTOIOBOM aTTECTAllMU (3a4€Ta, 3K3aMEHa).

B kauecTBEe OLEHOYHBIX CpPEIACTB, WCIOJB3YEMBbIX JJIs TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH, TpEAaracTcs IMepeueHb BOIPOCOB, KOTOPBIE MpPOpadaThiBalOTCS B IpOLECCe
ocBoeHHUsl Kypca. [laHHBIH NepedyeHb OXBAaThIBAET BCE OCHOBHBIE pasfielibl Kypca, BKIIOouas
3HaHUS, MOJydyaeMble BO BPEMsI CaMOCTOSATENbHOW paboTel. Kpome TOro, BaKHBIM 3J€MEHTOM
TEXHOJIOTHH SIBJSIETCSI CAMOCTOSATENbHOE pEIIeHHWE CTyIeHTaMH M cAada 3agaHuil. 7o
NOJHOCThIO MHIUBHUAYyalbHast ¢opma oOyueHus. CTyIEHT paccKa3blBaeT CBOE pELICHHE
IpEenoaaBaTelio, 0TBEYaeT Ha JOTIOJIHUTEIbHBIE BOIPOCHI

B ocBoeHWM MUCHUIUIMHBI MHBATUIAMH W JIUIIAMU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0POBBSl  OOJIBIIIOE 3HAYCHHE WMEET WHIWBUIyaJlbHas ydeOHas pabora (KOHCYJIbTAIMH) —
JIOTIOJTHUTENILHOE pa3bsiCHEHNE Y4eOHOTr0 MaTepHara.

7 MarepuaibHO-TeXHH4YECKOe o0ecnedeHne Mo JUCHUIInHEe (MOAYJII0)

HaumeHoBanue yueOHON ayTUTOPUH, €€ OCHAILIEHHOCTh

No Bun pa6or
000pyIOBaHUEM U TEXHUYCCKUMHU CPEACTBAMHU OOYUICHHS

1. JlexumonHble 3aHATUSL | YUeOHbIE ayIUTOPUU JJISl TIPOBEACHUS 3aHATUN JIEKIIMOHHOTO
tuna (aynuropun: 129, 131, 133, A305, A307)

2. JlaGopatopusble 3anatus | JlJaboparopus, yKOMIUIEKTOBaHHAas  CIEHUATM3UPOBAHHON
MeOenbIo, TEXHUYECKUMH CpeACTBaMHu 00yueHust
(coBpemennbiMu [19BM Ha 6a3e nporneccopos Intel nimn AMD,
00BeAMHEHHBIMU JIOKATHBHOU CETHhIO) C BBIXOJIOM B IJI00AIBHYIO
cetb VHTepHET, a TakKe COBPEMEHHBIM JIMIIEH3MOHHBIM
MpOrpaMMHBIM  o0ecriedeHreM  (OmepalioHHas — CHCTeMa
Windows  10/11, maker Microsoft  Office, cpenbl
nporpammupoBanust MS Visual Studio)

(aymuropuu: 101, 102, 105, 106, 107, A301a)

3. ['pynmoBeie Aynutopusi IS CEMHHApPCKUX 3aHSATUW, TPYNIOBBIX U
(MHAMBUYATIbHBIC) AHIUBUYaIbHBIX KOHCYJIbTAlIUH, YKOMIUIEKTOBAaHHBIE
KOHCYJIbTAITH HEO00X0IUMOM MeOeNbIo (TOCKA, CTOJIBI, CTYJIb)

(aymutopuu: 129, 131)

4. Texkymuii ~ KOHTpOJIb, | AyIUTOpUS JUIsl CEMUHAPCKUX 3aHATHM, TEKYLEro KOHTPOJISI U
IIPOMEXKYTOYHAs IIPOMEKYTOYHOM aTTeCTalWH, YKOMIIIEKTOBaHHAs
aTTecTalus HEoOXoIuMOM Mebenblo (IOCKa, CTOMBI, CTYIbs) (AyOUTOPUU:
129, 131, 133, A305, A307, 147, 148, 149, 150, 100C, A3016,
AS512), xommblOTEpaMH C JIMIEH3MOHHBIM IPOrPaMMHBIM
o0ecrieueHreM U BBIXOJOM B HHTepHET (ayautopun: 106, 106a.
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A301)

5. CamMmocTogTeabpHas
pabora

Kabuner s camocTosATEeNbHON  pabOThI, OCHAIICHHBIN
KOMIBIOTEPHON TEXHHUKON C BO3MOKHOCTBIO MOAKIIOUECHUS K
cetu HMHTEpHET, mNpOorpaMMoN HSKPAHHOTO  YBEJIMYEHMUS,
00€eCIEYCeHHBIN TOCTYIIOM B AJICKTPOHHYIO WH(OPMAIMOHHO-

00pa3oBaTeNbHYI0  Cpeay

YHHUBEPCUTETA,

MeOeIbIo (J0CKa, CTOJBI, CTYJIIbs)
(aymuropust 102a, ynTanbHBIN 3a).

ITpumeuanue: Konkperusanus ayauropuil 1 ux ocHamenue onpeaensercs OIIOIL.

Jns

CaMOCTOSTEILHON

paboTel  oOydwarommxcs

MPEeayCMOTPEHBI

YKOMIUICKTOBAaHHbBIE CIIEIHATN3UPOBAHHON MEOEIbI0, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOW C
BO3MOXKHOCTBIO MOJKIIOUCHUS K ceTu «MHTepHEeT» U o0ecreueHueM I0CTymna B 3IEKTPOHHYIO
nH()OPMaMOHHO-00pa30BaATENBHYIO CPEly YHUBEPCUTETA.

HaumMmeHoBaHne moMeneHun s
CaMOCTOATEIBHON pabOThHI
00yyaromuxcs

OcCHAILIEHHOCTh [TOMEIEeHNH ISt
CaMOCTOATEBHON pabOThHI
00yyaromuxcs

Ilepeuenp TUIIEH3MOHHOTO
MPOrPaMMHOTO OO0eCTICUSHUS

ITomenienue 1ist caMOCTOSITENBHOM
paboTel 00yJaromuxcs (YUTaNIbHBINA
3an Hay4unoit 6ubnnorexu)

MeOGenb: yueOHast MeOelb
Kommnexkt  crneunuanu3upoBaHHOM
MeOeI: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHWKAa C TMOAKIIOYCHHUEM K
nH(opMaLMOHHO-
KOMMYHHMKAIIMOHHOM
«HTEepHeT» W JOCTYIOM B
JMEKTPOHHYI0  MH(OPMAIOHHO-
00pa3oBaTeNbHYIO cpeny
oOpa3oBaTenpHOH  OpraHHM3alyHy,
BeO-KaMephl, KOMMYHHKAIIHOHHOE
o0opynoBaHue, oOecreynBaroIee
JOCTYI K  CETH  HHTEpHET
(mpoBoaHOE COEIMHEHHE u
OecrpoBOJHOE  COCOUHEHHE IO
texHonoruu Wi-Fi)

CETH

Onepanuonnas cucrema Windows
10/11, maker Microsoft Office

TTomerienne st CaMOCTOSATEIBLHOM
paboTel oOyqaromuxcs (ayx 102a)

Mebernb: yuebHas MeOeib
Kommiexkt  cnenumann3upoBaHHOMN
MeOelTi: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEepHAS
TEXHHKa C MHOAKIIOYEHHEM K
WHPOPMAITMOHHO-
KOMMYHHKAIIMOHHOM
«lHTCpHET» W JIOCTYyIOM B
JJIEKTPOHHYI0  MH()OPMAIMOHHO-
00pa30BaTEeIBHYIO cpeny
00pa30oBaTeNPHON  OpraHH3alluy,
Be0-KaMepbl, KOMMYHHKAI[HOHHOE
o0opynoBanue, oOecreunBaroIee
JOCTYml K  CETH  HHTEPHET
(mpoBoIHOE COeIMHEHNE u
0ecrpoBOHOE  COCTUHEHHE O
texHojorun Wi-Fi)

CETH

Onepanmonnas cucrema Windows
10/11, maket Microsoft Office
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