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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 TIlepeyeHbp IUIAHMPYEMBIX PpPe3yJbTaTOB OOY4YeHHs] MO JUCUHUILIMHE
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 (gachl)
4 cemectp

KonTakTHasi padora (Bcero), B TOM 4YucJje:
AyIMTOpHBIE 3aHATHS (BCEro) 112 112
B Tom unce:
3aHATHS JECKIIMOHHOTO TUTIA 48 48
JlaGopaTopHble 3aHITHS 64 64
HNuasi koHTaKTHasi padoTa
B Tom uncrne:
KonTtpommpyemas camoctositenbHast padora (KCP) 4 4
[Tpomexyrounas arrectanus (MKP) 0,5 0,5
CamocTosiTeJibHasi pa6oTa, B TOM YHCJIE: 18,8 18,8
[IpopaboTka yueObHOrO MaTepuaa 5 5
BrinmonHenue MHAWBUAYAIBHBIX 3aJaHUN 6 6
[TonroToBKa K TEKyIEeMy KOHTPOIIO 7,8 7,8
Kontpouanb 447 447
O01as Tpya10eMKOCTh qac. 180 180

B TOM YHCJIe KOHTAKTHAs 116,5 116,5

pabora

3a4. ejf 5 5

2.2 ConepxxaHue QM CHUIITHHBI

Pacnpenenenue BugoB yueOHOU pabOTHI U UX TPYAOEMKOCTH IO pa3/eiaM JUCIUIIIMHEI,

n3ydaemeble B 4 ceMmecTpe (ounas ghopma)

KonnuecTBo yacos
Ne HaumenoBanue pa3zaenon Aymatopuas | Bueayuropras
h Bcero pabota paborta
JI JIP CPC
1 2 3 4 6 7
1. [9nemMeHThI TEOpHUH OIS 11,4 4 4 3,4
) KommuiekcHbie uncna, mocaeaoBaTeIbHOCTH 20 8 10 2
" |1 psabl
3. |OyHKIMN KOMIUIEKCHON IIEPEMEHHOM 35 14 19 2
4 OCHOBHBIE TEOPEMBI TEOPUU AHATUTUUYECKUX 25 10 13 2
" |byHK1IMIA
5 Briuncnenue nHTErpagoB METOIaAMU TEOPUH 24 9 12 3
" lananmuTHYeckuX QyHKIUH
6. |uTerpanel, 3aBUcAIUE OT MapaMeTpa 10,4 3 4 3,4




7. |0630p mpoitnéHHOTO MaTepuaa > 0 2 3
Bcero no pasznenam IHCHUTIIAHBI: 130,8 48 64 18,8
KonTtpommpyemast pabora cryaenra (KCP) 4
[Ipomexyrounas arrectanus (MKP) 0,5
KonTpons 44,7
Hmoeco no oucyuniune: 180 48 64 18,8

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

2.3 Conep:xanue pa3iesioB JUCHUIIMHBI

2.3.1 3ausaTHA JEeKIIMOHHOI0 THIIA

Haumenosanue
paszena

Copnepxanue pazzaena

dopma TEKyIIEero
KOHTPOJIS

—

2

3

4

DNEMEHTHI TEOPUH
HOJIS

CkansipHbie u BEKTOPHBIE o, ux
xapaktepuctuku. [lotok BekTopHOro moss. Ilorok
BEKTOPHOI'O TIOJISl Yepe3 3aMKHYTYI OBEPXHOCTD.
®opmyna [Maycca-Octporpanckoro. JuBepreHuus
BeKkTOpHOro moisi. Pacuetnas ¢dopmyna. dopmyrna
I"aycca-OcTtporpaickoro B T€pMHUHAX TEOPUU TTOJISL.
OcHoBHbIE CBOMCTBa AuBepreHuu. DOU3NYECKUil
CMBICJI KPUBOJIMHEMHOIO MHTErpajla BTOPOro poja.
Hupkymsinus  BexkropHoro  nousist.  [lowsATwHe,
¢busnueckuii cmpica. PacuetHas ¢opmyma. Porop
BekTopHOro moust. [lonstue. Pacuetnas ¢opmyna.
[Ipumep mONs C TOCTOSIHHOM 3aBUXPEHHOCTHIO.
®opmyna Crokca. Teopema B pa3BepHYTOM BHJE.
DopMynHpOBKa B TEPMUHAX TEOPUH MOJIS.

K

KommiexkcHblie
YHpcIa,
MOCJIEIOBATEILHOCTH
U psiabl

[lonsatue xomriuiekcHoro uwmcna. Omnepauuu Haj
KOMILIEKCHBIMH 4yHciiamMu. Ornepanuu BO3BEICHUS B
CTENEHb U W3BJICUYEHHE KOpPHA N-H CTENEHH U3
KOMIUIEKCHOro uncia. MuoxectBa B C. Teopema o
BJIO’KEHHBIX MPSIMOYTOJIbHUKOB. Teopema
bonbuano-BeliepmTpacca. [Ipenen
MOCJIEI0BATEILHOCTH KOMILJIEKCHBIX YHUCEIL.
beckoneuno ypanennas touka. Cdepa Pumana.
Psanpl kommiekcHbIx uncen. IIpuzHaku cxoaumocTu
YHUCJIOBBIX PSJIOB.

OyHKIUU
KOMIIIEKCHOM
MEPEMEHHOM

@OYHKIMM KOMIUIEKCHOM mnepeMeHol. OCHOBHBIE
noustusa.  Ilpegen  QyHKIUM — KOMILIEKCHOM
IIEPEMEHHOM. HenpepriBHOCTB byHKIIIH
KOMILUTEKCHOM nepemeHHo. JlnuddepenmpyemMoctsb
(GYHKIMHM KOMIUIEKCHOH IepeMeHHOH. YcloBue
Kommu-Pumana. IloHsiTHe GyHKIMOHATBEHOTO psija.
Cxo1uMOCTb. PaBHOMepHas CXOAMMOCTb.

K,O
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[Ipuznaku Komm u Beitepuitpacca paBHOMEpHOU
cxoauMocTu. TeopeMbl 0 paBHOMEPHO CXOSIIEMCS
psane. CreneHnsle pagsl.  Teopema — AGens.
Ananmutuueckne ¢yHKMA 1o BeiepmTpaccy.
Teopema €UHCTBEHHOCTH. Amnanutuyeckoe
MIPOJOJIKEHHE. DnemMeHTapHbIe byHKIIUN
KOMIUIEKCHOTO mepeMeHHoro. [loka3arenpHas u
norapudmudeckast (yHKIIHH.

I'eomeTprueckuii CMBICI MPOU3BOAHON (YHKIHU

. . 1
KOMIUIEKCHOM  mepeMeHHON ~ DyHKIMsS W =

Jluneitnas ¢ynkuus w = az + b. Oynkuun W =
7" uVZ.

HpobHo-nmuueitnas  ¢ynkums.  Teopema 00
OTpeIeIeHUN APOOHO-IIMHEHHON (YHKIMU Tpems
mapamMd Touyek. KpyroBoe CBOWCTBO ApoOHO-
nuHelHoW ¢yHkuuu. TeopeMa O CHMMETPHUHBIX
TOYKax sl ApoOHO-TuHEHHON (QyHKIMN DyHKIUS
KyxoBckoro

Tpancuenaentasie pynkiuu B C.

.| OCHOBHBIE TEOPEMBI
TEOPUH
AQHAIUTUYECKUX

byHKIUH

[Tonstue wHterpana B C. CyllecTBOBaHHE.
OCHOBHBIE CBOWCTBA.

Brruucnenne nnaTerpana ot GyHKIHMH KOMITJIEKCHON
MEPEMEHHOM

Teopema Komu Teopema Komm 111 MHOTOCBSI3HOM
obnacTu

Heonpenenenuslii  wHTErpasm  OoT  (QPYHKIUHU
KOMIUIEKCHOM  II€PEMEHHOM. AHaJIUTUYHOCTh
HeomnpezeneHHoro  uHTerpana. IlepBooOpa3zHasi.
Wnterpansuas ¢opmyna Komm. Teopema o
cpenHeM. IIpon3BoaHbIE BBICHIMX MOPSAKOB IS
aHamutuueckux (Qynkuuit. Teopema JlnmyBuiis.
Teopema Mopepa. Pan Teitnopa. Teopema Telinopa
Psan Jlopana. O6mnacte cxomumoctu psiga JlopaHna.
Teopema 00  OIHO3HAYHOM  TpPEACTABICHUU
aHamuTHyeckod  ¢yHkumu — psagoMm  Jlopana.
N3omupoBanHbie 0COOBIE TOYKH aHATUTUYECKON

GbyHKIIUH. Knaccudukanus M30JIUPOBAHHBIX
0COOBIX TOYEK.
IloBenenue AHAJIMTUYECKOU byHKIMN B

OKPECTHOCTH W30JIUPOBAHHOM O0COOOW TOYKH.
OmnpeneneHue BbIYETa AHAIUTUYECKON (QYHKIUHM B
W30JIMPOBAHHOM oco0oit tTouke..PacueTHbie
dopmynel g momtocoB. OCHOBHasl  Teopema
TEOPHUH BHIYETOB. BhIueT aHaTUTHYECKON (YHKIIMH
B OECKOHEYHO yJalleHHOU Touke. Teopema o cymme
BCEX BBIYETOB.

T,0

Brruncnenue
HHTETPajIoB
METOJaMH TCOPUHU

BhIuncieHne HHTErpajIoB BUIa
2 .
Js " R(cos ¢, sin @) dg.

T,0




[ee]
AHATIMTHYECKNX | Bprancienne narerpanos suaa [ f(x)dx.
yHKImit Jlemma XKopnana. Beluncienue MHTErpaaoB BUAA

ffooo e'™ f(x)dx.

6. Hurerpaisl, WHurerpansl, 3aBucdmue ot mnapamerpa. Ilonsrtue T,0
3aBUCALINE OT paBHOMEPHOU CXOJIUMOCTH u npeaeIbHON
rnapamerpa ¢ynkuuu.  Kpurepmit  Komm.  Teopema o

MpeIeIbHOM IepPexojie MoJI 3HAKOM COOCTBEHHOTO
WHTETpaia, 3aBUCSIIET0 OT mapameTpa. Teopema o

HETPEPBIBHOCTH COOCTBEHHOTO UHTETpaa,
3aBUCAIIET0  OT  mapamerpa. Teopema o
mudpepeHIMpoBaHNH, Teopema 00
UHTETPUPOBAHUU COOCTBEHHOTO HHTErpaia,

3aBUCAIIETO OT mapamerpa. HecoOCTBeHHBIN
MHTErpaJl, 3aBUCAIINANA OT nlapameTrpa. PaBHOMepHas
CXOAMMOCTB U TOCTaTOYHBIE YCIOBHS PaBHOMEPHOM
cxonumoctu (Betiepmtpacca, Abens, upuxie).
Teopema o0 mnpenenpHOM IEpPEXOAE IOA 3HAKOM
UHTErpaja W TeopeMa O  HENpPepbhIBHOCTH
MHTETrpaja, 3aBUCALIEro OT apamerpa. Teopema 06
U3MEHEHUH  TOpsAJKa  HMHTEIPUPOBAHMUSA  JUIS
HECOOCTBEHHOTO0  MHTErpaja, 3aBUCSINET0  OT
napamerpa.

B-¢pynkuus, e€ coiicta. ['-hyHkims, eé cBoicTBa.
Ces3p Mmexny [-hynkmnueit u B-pynakmnueit

[TonsiTre MHTErpAIbHBIX MpeoOpa3oBanuii Jlammaca,
@®ypbe u Menuna. [lpsmble u  oOpaTHbIe
npeoOpa3oBaHMs. OCHOBHBIE CBOMCTBA
MHTETPAJIbHBIX IPe0Opa30BaHUil 1 X MPUIIOKEHUS.
MeToab! BEIYMCIIEHHS] HA OCHOBE TEOPHH BBIYETOB.

[Ipumeuanue: 3amura yabopatopHoit padotsl (JIP), BhIMOTHEHHE KYypCOBOTO IMPOEKTa
(KIT), xypcoBoii pabotsl (KP), pacuetHo-rpaduueckoro 3amanus (PI'3), Hanucanue pedepara
(P), acce (D), xommoxkBuym (K), tectupoanume (T), ompoc 1m0 3HAHHIO TEOPETUUECKOTO
matepuana (O) u T.A.

2.3.2 3aHaTHSA CEMUHAPCKOT0 TUINA (IPAKTHYeCKUe / CEeMUHAPCKUE 3aHATHSI/
JJabopaTopHbIe padoThl)

Ne HaumenoBanne mabopaTopHbIX padoT Popwma Tekymero
KOHTPOJIS
1 3 4
1. CkansipHoe 1 BEKTOpHOE nose, auddepeHnnanbHbie BeinosnHeHNe MPaKTUYECKUX
OIEpaTOpBI: IPAJUEHT, IMBEPIEHIMS U POTOP BEKTOPHOTO  |MHAMBHIYAIbHBIX 3a1aHUIA,
10JIA KOHTpOJIbHast 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
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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

Buna camocTositensHOM

Hepequb y‘l€6HO-MCTO,Z[I/I"IeCKOFO obecrnieucHuUs JUCHUITIIIMHBI

JIEKIIMOHHOT0 MaTepuarna,
MaTepurana yaeOHOH u
Hay4YHOU JIUTEPATYPHI

paboThI T10 BBITIOJTHCHHUIO CAMOCTOSTEIILHOU PabOThI
1 2 3
[IpopaboTka u MeTtoauueckue yKa3aHus JJis MOATOTOBKY K JICKIIUOHHBIM U CEMUHAPCKUM
MTOBTOPEHHE 3aHATHSM, YTBEPKACHHbIE HA 3aceaHny Kadeaphl MPUKIaTHON

MaTeMaTHKH (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIIOTUI U MPUKIIAAHOM
matemaTk @I'BOY BO «Ky6I'Y», nporokon Ne7 ot 18.04.2018 .

IToxroroBka k
71a00PaTOPHBIM 3aHATUSIM

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

HOI[FOTOBKa K pCLICHUIO

MeToandeckre yKa3aHus 1O BHIMOIHEHUIO CAMOCTOSITEIIBHOW PadoTHI,
YTBEPXKACHHEIC HA 3aCeaHnu KaeAPphl MPUKIATHON MAaTeMaTHKA

KOHTPOJIO

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

(hakynpTeTa KOMITBIOTEPHBIX TEXHOJIOTUI M MIPUKIATHOW MaTEeMaTUKH

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

4.1 OueHouyHbIe

MPOMEKYTOYHOM aTTeCTALMH.

cpencTBa

ISl TEeKyllero

KOHTPOJIS

ycneBaeMoOCTH H

OreHOuHBIE CpelcTBa IpeJHAa3HAuYeHbl Ul KOHTPOJIsS M OLEHKHM 00pa3oBaTEeNbHBIX
JOCTIKEHUHM 00y4aroImuxcsi, OCBOMBIIUX MPOTrpaMMy Y4eOHOW IUCIMILIMHBI «KOMIUIEKCHBIHN
aHaau3».

O11eHOYHBIC CPEACTBA BKIIIOYACT KOHTPOJIBHBIC MAaTepPHabl IS MPOBEICHHUS TEKYLIero
KOHTPOJIs B popMe:

— TECTOBBIX 3a/IaHUH (KOHTPOJIBHBIX U CAMOCTOSITEIbHBIE Pa0OThI);
— KOHTPOJIS 3a BBIITOJIHEHUEM IPYIIOBBIX JOMAIIHHAX 3aJaHUM.

Y MPOMEKYTOYHOM aTTecTaluy B (opMe BOIPOCOB U 3aJ]aHUM K 3a4eTy U IK3aMEHY.

CTpyKTypa OlleHOYHBIX CPEICTB JJIsl TeKYIIeld U MPOMEeKYTOYHOI aTTecTalnu

KOZI 1 HAMMCHOBAHUEC

HaumenoBanue OLICHOYHOTI'0 CPEACTBA

Ne PesynbraTel 00yueHuns
WHIUKATOpa . IMpomexyrouHas
n/m (B cooTBercTBUM C 11. 1.4) Texymuii KOHTPOIIb
(B cooTBeTcTBUH C 1. 1.4) aTTeCcTaIus
HOIIK-1.1 (06.016 A/30.6 30.3) | 3HaeT TeopeTudeckue | Bonpocwt na Bonpocwt na
CriocoGeH IpUMEHSATh MOJIOKCHUSA,  JISKAIUE B | KOLIOKGUYME oxzamene 1-70
(hyHIaMeHTaTbHBIE 3HAHUS, OCHOBE TOCTPOCHHUS TEOpuH | | 1-36,
1 MOJTy4eHHbIE B 001aCTH METO/IOB KOMILIEKCHOTO
MaTeMaTHIeCKUX U (HJITH) aHamM3a
€CTECTBEHHBIX HAYK, H
UCIIOJIb30BATh UX TIPH aHAIIM3E
IpeAMETHOH 00JacTi
HOIIK-1.1 (06.016 A/30.6 3u.3) | Ymeer JIOKa3bIBaTh | Bonpocwl Ha Bonpocwer na
Cnoco0eH pUMeHsITh YTBEPXKICHHUS, BBIOMpATh | KOLIOKGUYME 9K3aAMeHe,
(yHnaMeHTaIbHbIE 3HAHUS, MeTOAbl A pemeHus 3anad | 4,8, 9, 12,13,15, 18, | mpebyrowue
HOJyYeHHBIE B 001aCTH KOMIUIEKCHOrOo  aHamu3a u | 19, 20, 30, 31, 32, 00KazamenbCcmed
MaTeMaTHYEeCKHX U (MIIN) MPUIOKEHUN Teopuu | 33 u/unu 861600
€CTECTBEHHBIX HAYK, H byHKIMi KOMIIIEKCHOTO pacuémmuulx
’ UCIIONIb30BaTh UX MPH aHAJIKM3e | MEPEeMEHHOI0 M TEOPUH MOJIs Gopmyn:
MIPEIMETHOU 00JIaCTH 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 3u.3) | Bnanmeer OCHOBHBIMU | 3adanus o5 Ipaxmuueckue
Cnoco0eH pUMeHsITh METOJIaMH PEIICHUSI TUTOBBIX | KOHMPOIbHbIX U 3a0ayu Ha
(hyHIaMeHTAILHBIC 3HAHHUS, 3a71a4 KOMILIEKCHOTO aHallN3a, | CAMOCMOSAMENbHbIX | dK3AMeHe
3 MOJTy9E€HHBIE B 00JIACTH CIIOCOOCH  MPUMEHATH  JTH | pabom
MaTeMaTHIeCKUX U (MJITH) METOIbI TUTST pereHus
€CTECTBEHHBIX HAYK, H KOHKPETHBIX MPUKJIIaTHBIX
MCIIONIb30BaTh UX MPH aHaJIM3e | 3aj1ad
TIPeIMETHOM 00JIaCTH
HIIK-1.8 (40.001 A/02.5 [p.2) | 3HaeT OCHOBHBIE TOHAITHS, | Bonpocwsl Ha Bonpocwt na
JearenbHOCTb,  HANpPABJICHHAS | TOJIOXKEHUS u METOJIbl | KOLIOKGUYME akzamene 1-70
4 | M@ PelUeHHE 3a1a4 aKTyalbHbIC | KOMILIEKCHOIO aHan3a 1-36, mexywue
u 3HaYUMBbIC 3a71a4u ONpOCHL HA TEKYUSX
OPUKIAHOW  MaTeMaTHKH U u 1ab0pamopHvix

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

SAHAMUAX
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XapakTepa,  MpeIoJiararolux
BBIOOpP ¥ MHOTOOOpasue
UIIK-1.8 (40.001 A/02.5 p.2) | Ymeer UCIIONIb30BaTh | 3adanus ons Ipaxmuyeckue
JlesTensHOCTh,  HAIpaBJICHHAs | MOJIyYeHHBIC 3HAHUA VIS | KOHMPOTbHBIX U 3a0auu Ha
Ha pelIeHHe 3aJad aKTyalbHbIe | PEICHUS MATEMAaTHYECKHX M | CAMOCMOAMENbHYIX,, | IK3aMeHe
5 | 3HaYMMBIE 3a7a4l | NPUKIATHBIX 33729 mexyujue onpocwl
NPUKIAJHOW  MaTeMaTUKH U Ha J1a60pamopHuix
UHGOPMATUKH aHAIUTHYECKOTO SAHAMUAX
XapakTepa,  IpeAIoJIararonIux
BBIOOpP M MHOTOOOpasue
UIIK-1.8 (40.001 A/02.5 p.2) | Brnangeer HaBBIKAMHU | 3adanus 0ns Ipaxmuyeckue
JearenbHOCTh,  HallpaBJIEHHAsl | NMPAKTHYECKOTO TMPHUMEHEHUs | 1a00pamopHbix 3a0ayu Ha
Ha peIleHHE 33/1a4 aKTyaJbHbIC | 3HAHUH TEOpUU TIONSL H | pabom 9K3AMeHe
6 u 3HAYHUMBbIE 3amaun | TDOKII.
NPUKJIAQAHOW  MaTeMaTHKd U
UHGOPMATUKH aHAIUTHYECKOTO
XapakTepa,  IpeAIoJIararonIux
BBEIOOP U MHOTOOOpa3ne

TunoBble KOHTPOJIbHBIC 3aJaHUsl WJIM HHBbIE MaTepHaJibl, Heo0XoaMMBbIE s
OLlEHKH 3HAHMH, YMEeHUIi, HABbIKOB U (MJIM) ONbITA JAESATEJbHOCTH, XaPAKTEPU3YIOLINX
3Tanbl (POPMHPOBAHUS KOMIIETCHIIHI B polecce 0CBOeHUsI 00pa30BaTeIbHON NMPOIrpPaMMbl

3agaHus o TemaM J1a00pPaTOPHBIX 3aHATHH

Jlabopamopnoe 3anamue 1. CkansipHOe U BEKTOpHOE ToJ1e, A1 depeHnnanbHbpie onepaTopsl:
rpagueHT, JUBEPIreHIUs U POTOP BEKTOPHOTO IO

KoHTpoJbHbIEe BOIPOCHI:

1. OmnpeneneHue CKalsIpHOTO U BEKTOPHOTO I10JIS
2. Bebluncnenue rpagueHTa
3. ®opmyia TuBEepreHIUU
4. ®opmyna potopa
3agauu:

Hcnonp3yetcst yueOHUK [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. l{upkynauus, potop BeKTopHOTO 1oisi. Popmyna Ctokca

KoHTpoJibHBIE BONIPOCHI:

1. Omnpenenenue pabOTHI BEKTOPHOTO TOJIS
2. OmnpexeneHue UUPKYIAIUN BEKTOPHOTO OIS
3. CB43b poTOpa U HUPKYISILUN BEKTOPHOTO TOJISI
4. ®opmyna Ctokca

3amaum:

Hcnonbk3yercs yuebnuk [5], §12

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

Jlabopamopnoe 3anamue 3. I10TOK BEKTOPHOTO MOJIA
KoHTpoJibHBIE BONIPOCHI:

1. Omnpenenennie TOTOKAa BEKTOPHOTIO MOJIS YEPE3 MOBEPXHOCTH
2. MeToabl BBIYUCIECHUS TOTOKA

3apaum:
Ucnonbk3yercs yuebnuk [5], §12

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

Jlabopamopnoe 3anamue 4. Jluseprenunst BekropHoro noius. @opmyna ["aycca-
Octporpaackoro

KoHTpoJbHbIEe BOIPOCHI:

1. Onpenenenne AMBEPreHINHN Y€Pe3 MOTOK BEKTOPHOTO MOJIA
2. ®opmyna ["aycca-OcTtporpaackoro

3amaum:
Hcnonp3yercst yueOHUK [5], §12

B aynuropuun: 70(2,3,8), 103
Ha nowm: 70(5,6), 106

Jlabopamopnoe 3anamue 5. KOMIUIEKCHBIE YKCIIa, ONIEpallid HaJ HUMU
KonTpoJbHbIe BOIPOCHI:

Anrebpanueckasi popmMa KOMIUIEKCHOTO YHCa
Omnepanus ClI0KEeHUS U YMHOXKEHUSI KOMIUIEKCHBIX YHCEI
Tpuronomerpuueckas popma KOMIUIEKCHOTO YHUCIIa

Ealadi e

dbopme
5. W3BeneueHne KOpHS U3 KOMIUIEKCHOTO YK CIIa

3agaun:

1.04, HaliTe meHCTBUTENBHYIO W MHEMYI 4acTH CJAELYIOUIMX KOMI-
JEKCHLIX 4uces:

L 2 () 3.(!__,,!2_'@)3_ o (BE2YP, 5 LD

p) O T

1.06. Hafitn mMomysu u apryMeHTHl CJAEAYIOMIHX KOMIJIEKCHBIX YHCEJ:
1. 4. 2.—3. 3. 1412,

1 V3 1 —i
4. —"2_—‘_1—‘2—- 5- ‘i-_-*:‘z‘.

7. (—4+3i% 8 (14+08(1—iV/3)% 9. 1+ cos T +isin.
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6. ——cos-7—+zsm7.
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B aygutopuu: 1.04 (1,2), 1.06(1,3, 6,7)
Ha noMm: ocranbHbIe 3a/1a4¥ U3 MPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 6. Oniepanivy BO3BEJCHUS B CTENICHb U U3BJICYCHUS KOPHS n-i
CTETIeHU M3 KOMIUIEKCHOTO YHCIIa

KonTpoJbHbIe BOIPOCHI:

1. Bo3zBeneHue B cTeneHb KOMIUIEKCHBIX YHCEN B TPUTOHOMETPUUECKOH Gopme
2. H3BnedeHue KOpHs U3 KOMIIJIEKCHOTO YUCIIa
3. DkcnoHeHuuanbHas GopMa KOMIUIEKCHOTO YHCia

3agaun:

1.58. Haiitn BCce pelueHus ciaenyouinx ypaBHEHHH:
1, 22=1 2. 22=3-4. 3. 22=—1. 4 26=64.
5. 274+1=0. 6. 8=14i 7. 2=2% 8 |z|—2z=142i

B ayauropun: 1.58(1,2, 8)
Ha nom: octanbHbIe 3a/1a4i U3 IPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 7. MuoxectBa B C
KoHTpoJibHBIE BONIPOCHI:

1. Omnpenenenne MHOXeCTBa
2. Omnepanuu HaJ MHOXECTBAMH
3. I'panmyHbIle U IpeaEIbHBIE TOUKU

3amaum:

1.13. Jlate reoMeTpuyecKoe OMUCaHUe MHOMKECTB BCEX TOYEK KOoMI-
JEKCHOH IIIOCKOCTH, YIOBJETBODPSAONINX CJEAYIOUIMM HEpaBEHCTBAM:

.Rez>0. 2. Imz<<l. 3.|Rez|<LI.

4. |[Imz|<<1, 0<<Rez<<1l. 5 |z|<l. 6. |2z2—i|>1.

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

10. |n—arg 2| <<a/4.

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

1 1 z2—1
2—1 2—a

1.21. BrigcHnTh, KaKne MHOXKECTBAa TOYEK 2 KOMIIJIEKCHOH MIOCKOCTH
YAOBJAETBOPAIOT HEPABEHCTBAM:

L Je—i|+|z4i]<4 2 Rep<. 3 |z—2|—|z42|<2.
4. [14z|<|1—2] 5. o<arg5_-"'i<g_.’6. Rez(1—) < V2
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7. F<arg(z+)<F. 8 |z|>1-—Rez 9 Rezt>Imz"

B aygutopuu: 1.13 (1, 4, 8,9), 1.20 (1,3), 1.21 (1,2, 3,5)
Ha nom: ocranbpHbIe 3a71a41 U3 TPUBEJICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 8. CxoquMocTh 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 KOMIJIEKCHOrO MapameTrpa a
CXOIATCS MOC/AEN0BATEAbHOCTH:

Lofa"). 2 (T} 3 fnahs 4. {5}
b itatlhet o ()

2.10. oxasarb CXOZUMOCTb C/EAYIOUUX [OCAENOBATEIbHOCTEH U
HallTu uX [pejaein:

1 {—ﬂ-‘f%ﬁ} la|<l. 2. {T%W} la|>1.
3.{%—\—;4—‘..,—{—‘;-’:}’[a!>1.4.{—r1-1—(1+e""°+...+e"”’*’)},0<(p<2m
5. {—V‘n:<1—eiv+e9w-...+(-—1)nemv)}, —a<p<m.

B aygutopuu: 2.09 (1,2,5), 2.10(1,2)
Ha mom: ocranbHbIE 3a1a41 U3 TIPUBEACHHBIX HOMEPOB

Jabopamopnoe 3anamue 9. CxoqumMocTs psiioB B C
KoHTpoJibHBIE BONIPOCHI:

1. Onpenenenuie YUCIOBOrO psaa
2. Ilpu3Haky CXOOUMOCTH psiJia U3 KOMIUIEKCHBIX YUCET

3amaum:
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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
N @n—1) 2 1

3. WW’ IZ[QT

n==

N\

o0
1
4, 22—(-’-1—-m, 2#——2, —3,——-4,....
n==

iz(z+l)...(z+n) Rez < — 1.

5. P
n=1

6. 2 [?ﬁgﬂ]["a], 2] <1, O<a<l.
n=1

n!

n§1(2+2)(2+4)---(2+2’2) ’

2£—2 —4, —6....

2nn|
i EENEFI) o EF 2T

Rez>%.

2.25. Hafttn Bce 3HaueHns AeHCTBUTEJBHOrO mapaMerpa @, Ipd KOTO-
pHIX CXOIATCA CJENYIOLIHE PANLBL

[ee] o0
1. Z n—ae'”, 2. 3 n—aenimn,
n=1 ' n==1
o0 [e o]
3. Z (12 4 1)—¢ (emi/n—1), 4, (a+1)(°‘+n-?)---(“+n) i
n=1 n=1

B aynuropuu: 2.20(1,2, 5,6), 2.25(1,4)
Ha nom: ocranbHble 3a/1a4u U3 IPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 10. @yHKIUS KOMIUIEKCHON NIEPEMEHHOM, HETPEPBIBHOCTh
KoHTpoJbHbIEe BOIPOCHI:

1. TIpumeps! GyHKIHN KOMIUIEKCHON TIEPEMEHHOM
2. ITlpenen GyHKIMN KOMITJICKCHON IEPEMEHHOM B TOUKE
3. OmnpezneneHue HENPEPHIBHOCTHU B TOUKE

3amaum:
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3.23. BhisiCHHTD, KaKHe KPUBHE ONPENeNAOTCA CAEAYIONHMH NapaMeTpH-
H€CKuMK  ypaBHeHnaMH (YKa3aTb MHOXECTBO TOYEK IJIOCKOCTH M TOpS-
AOK UX TpOXOKAEHHS):

L 2=a4(b=a)t, 0<<t< 1. 2. z:-—-:Re“,.Oéte;ﬂ; (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<2m.

7. z=e?—1, 0 <<t<2m.

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=2mki (k=0,+1,42,..).

1.64. Ucxona u3 onpepellieHUA COOTBETCTBYIOUIHMX GYHKUWHM, NOKa-
3aTh:

.2 2 : T .
1) sin®z+cos®z=1; 2)sinz = cos (5 - z),
3) sin (21 + z2) = sin 21 cos z2 + cos 21 sin 29;

4) cos (21 + z2) = €08 z1 COS 29 — sin z; Sin z3;

. 2tg=z
5) tg2z = T tg?s)

6) ch(z) + z2) = chzich zz + sh z;sh 2,.

1.68. HaitTu geiicrBUTeAbHBIE U MHHUMbIE YacTH CledVIOU[MX 3Haue-
nuit GyHRuun:

1) cos{2+1); 2)sin2i;  3) 1g(2 —i);
4)ctg(g——iln2); 5) cth (2 + i); 6)th(1n3+%§).

3.48. BuiscHuts, Oymyr nam chaepywoupe (yHKHUM paBHOMEPHO He-
npepbiBHE B obnactu 0 <<7|z|<1:

1. f=e—Vlzl. 2, f=.lT_%.?— 3. f=(R22z2)2. 4 fee-l/2,

B ayauropun: 3.23 (1, 2, 4), 1.58(1), 1.64(1), 1.68(1,3) , 3.48(1,2)
Ha noM: octanbHble 3a71a4u U3 NPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 11. luddepeHnnpyeMocTs GyHKIINN KOMITIEKCHOHN MTepeMeHHON
KoHTpoJbHbIEe BOIPOCHI:

1. OmnpeneneHue MPOU3BOIHON HYHKIIMHU KOMIUIEKCHOM IMMEPEMEHHON
2. VYcnosue Komm-Pumana

3amaum:
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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).

8.08. Haiitn, rae nuddepeHunpyemMsl crepyoulne QyHKUAH, ¥ Hanu-
carb GOpMyJbl 1A WX TPOHU3BOAHBIX!

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

_ e? zcosz
4. ze7% 5. R 6. T—_-F-z‘z-
8.09. BrisicHuth, rae AuddepeHunpyeMbl CAeAyOUHe (YHKUUM H

HaflTu uX TIPOW3BOAHBIE!
1

+1 .
z T tgzdctgz’

eZ
1. tgz. 2. ctgz. 3. /5.
cos 2

* cosz—sinz’

5. (¢ —e %)t

B aygutopun: 8.01 (1,3.,4), 8.07 (1,3), 8.08 (1,2), 8.09 (1,5)
Ha nom: ocranpHbIe 3a71a4¥ U3 TPUBEJICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 12. Jluneitnas pyHkuus w = az + b
KoHTpoJbHbIEe BOIPOCHI:

1. Omnpenenenuie TMHEHHON PYHKIIMU KOMILJICKCHOH NepeMeHHON
2. CsotlicTBa 00pa3a TUHEHHON QyHKIHH

3agaun:

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

2.2. Ha#itu uenoe nuHeiiHoe npeofbpa3loBaHue ¢ HENOABHKHOH TOY-
Kol 1 + 2i, mepeBofAallee TOUKY ¢ B TOYRY —i.

2.3. Ina yrazaHHbIX npeoGpa3oBaHWil HAWTH KOHEUHYIO HelOIBHH-
HYIO TOYKY zg (€CIM OHa CyUecTBYeT), yToil MoBOpOTa BOKPYI Hee ¥ U
road¢uuueHT pacraxenud k. [IpuBectu 3T Npeobpa3oBaHyA K KaHOHH-
YeCKOMY BUAY W — 2o = A(z — 2¢):

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

Hw-w =alz—2z)(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.
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2.5. Haiitu obwyto ¢opmy ueiloro JuHeiHoro npeobpa3oBaHus, rnepe-
BOJALIETro:

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 aymuropun:  2.1,2.2,2.3 (1,2), 2.4 (1,2), 2.5(1)
Ha JOM: OCTAJIBHBIC 3a/1a4il U3 HpI/IBe,Z[eHHBIX HOMCpOB

Jlabopamopnoe 3anamue 13. OyHkuus w =§

KoHTpoJbHbIEe BOIPOCHI:

1. Omnpenenenrie KOHPOPMHOTO OTOOPAKECHUS
2. TlpousBoanas GpyHKIHU
3. O6pa3 ¢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/1a41 U3 NPHUBCACHHLIX HOMCPOB

Jlabopamopnoe 3anamue 15. JlpooHO-TMHEHHAsS QYHKIINSA: OCHOBHBIE CBOMCTBA
KoHTpoJbHbIEe BOIPOCHI:

1. Omnpenenenue qpoOHO-TMHEWHON (HYHKIIMN
2. TpuHUIMOBI TOCTPOCHUS OTOOpaXKEHH JPOOHO-TMHEHHON (HYHKINU

3agaun:

1
2.9. Bpiacuurhk, Bo UTo GyHRUMA w = + h mnepeBOJUT:
Z — Z0

1) npaMoyronsnylo cetky z =C, y = C;
2) nonApHyIo ceTRy |z — zo|l = R, arg(z — 2p) = a.

B 3apauax 2.11-2.15 BBIACHUTbL, BO YTO NpeoOpa3ylOTCA yKasaHHbIe
06J1acTH NpHY 3aJaHHbIX 0TOOpamaloWuX QyHKIHAX.

z—1
2.11. Reagpant >0, y>0; w= el
2z —1
2.12. Hoayrpyr |z| <1, Imz>0; w= S
™ Z
2.13. Yron. 0<p< o Y=sToT
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2.14. Tlonoca 0 <z < 1: l)w:z;I; g)w:z—;_
z_

z

z—1

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

Jlabopamopnoe 3auamue 16. Jlpo6HO-muHENHAS QYHKIUA: OTBICKAHUE TIO TPEM TOYKaM,
OTOOpaKCHHS

KoHnTpoJibHBIE BONIPOCHI:

1. Omnpenenenue qpoOHO-TMHEWHON (HYHKIIMN
2. KpyroBoe cBOHCTBO ApOOHO-THHEHHON PYHKIUU

3agauu:
2.17. HaliTu gpoGHo-nuHeiiHble GYHRUNH, NIepeBOAALINE TOURY —1, 1
1+ ¢ coorBerctBenHo B Touku: 1) 0, 2i, 1 —14; 2) 4, oo, 1.

2.18. Haittu apoGHo-nuHefiHble GYHKRIMU, MepeBOAAlIHe TOYRH —1,
0C, 1 COOTBETCTBEHHO B TOUKM:

1)4,1, 1414 2)oco,4,1; 3)0,00,1.

2.19. Hatitu apobHo-nuHeliHble GYHKLUH 10 CilelyUlUM YCI0OBHAM:
1) Toury 1 M ¢ HemoABMHEIL, a Touka () mepexofuT B TOURY —1;
2) To4kH % 1 2 HenoJBUMHbLL, & TOUKA Zf: + %z nepexoguT B o0;
3) Touka ¢ fABJAAETCA ABOHHON HENOABMKHON TouKoil, a Touka 1 nepe-

XOAHUT B ©Q.

B aygutopun: 2.17(1), 2.18(1,2), 2.19(1,2)
Ha mom: ocranbHbIe 3a1a41 U3 TIPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 17. [IJpobHO-TUHEHHAs GyHKIUA: 0TOOpaKeHHE KpyTa,
MOJTYILTIOCKOCTHU

KoHTpoJbHbIEe BOIPOCHI:

1. Omnpenenenue ApoOHO-TUHEHHOTO OTOOPAKEHUS
2. Touku, CAMMETPUYHBIE OTHOCUTEILHO OKPYXKHOCTH
3. KpyroBoe cBoiCTBO

3agaun:

2.24. HaitTu TOYKM, CHMMETDHYHBLIE C TOYKOH 2+ ¢ OTHOCHTENBLHO

okpysHoctedt: 1) |z =1; 2) |z~ =3.
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2.28. Oro6pa3nuTh BEpXHIOW NOAYIMIOCKOCTh Im z > 0 Ha eqMHUYHDLII
KpyT fw| < 1 TaK, yTobsl:

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

2.29. OTo6pasuTh BepxHIO0 MoaynaockocTs Imz >0 Ha kpyr |w —
— wo| < R Tax, 4yTo6LI TO4YKa i Mepelifia B UEHTD KPYyra, a MpousBoaHas
B 3TOI TOYKe Oblla NON0AKUTENLHON.

2.30. Orobpasutb Kpyr |z| < 2 Ha HoaymiockocTb Rew > 0 rak,
urober w(0) =1, argw'(0) = w/2.

2.37. OrtobpasuThb upyr |z| <1 Ha kpyr |w| <1 Ttar, 4TOGLI:

=0 s =t 2(}) =0 ame(3) < 5
1)w(2)—-0, argw’ | =0; 2)w 5 =0, argw 5 5

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 rak, 4To6H!
w(0) =1/2 u w(l) =0.

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

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

Jlabopamopnoe 3auamue 18. JlpooHO-muHElHAsS QPYHKIUSA: OTOOpaKEHUS JIYHOUEK
KoHnTpoJibHBIE BONIPOCHI:

1. Omnpenenenue IpOOHO-IMHEHHOTO OTOOpAKEHUS
2. IlpuHIUI COOTBETCTBUS TPAHUI]

3agaun:

2.86. 1) Oto6pasuts yron 0 < argz < ma (0 < a € 2) Ha BepPXHIOKD
MOJIYIIOCKOCTh.

2) OTo6pasuth yrona —% < argz < g Ha BEpXHIOIO NOMYIIOCKOCTh
Tak, uTobsl w(l — i) =2, w(i) = -1, w(0) =0.

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

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

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

-,
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2.90. OTo6pa3uTb Ha BEPXHIOIO NOJAYINIOCKOCTD:
1) certop |z| < R, O0<argz <ma (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, |2~ V2] < V2.

B zapauax 2.93-2.105 oroGpasuTh yKasaHHble 001acTH Ha BEPXHIO
NOJYNIOCKOCTL.

2.93. IlnocrocTh ¢ paspesom no oTpesry [—1,1].

2.94. IlnockocTh C pa3pe3oM 1o OTPe3Kry [—i,1).

2.95. IlnockocTk € pa3pe3oM Mo OTpesky |21, 23]

2.96. IlnockocTh ¢ padpesamu 1o gydam (—oo, —R], [R, 00) (R > 0).

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

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

Jlabopamopnoe 3auamue 22. Vlaterpan ot PyHKIIUN KOMIUIEKCHOW MTepEMEHHON
KoHTpoJibHBIE BONIPOCHI:

1. Omnpenenenuie nHTErpaiga oT GyHKINH KOMIUIEKCHOW EPEMEHHOM
2. CpoiicTBa MHTErpaa
3. Cnoco0bl BBIYMCICHUS HHTETpaia OT (YHKIIMK KOMIUIEKCHON TIepEMEHHOM

3agaun:

3.63. Brruncautsb uHTerpanS(z{dz B Cayyasax, Koraa Kpusaa C 48-

C
nqercy:
I TIpamoauHeHHbIM OTPE3KOM, HAYULAM K3 TOYKH Z==—1[ B TOY-
Ky 2=
’

2. ToayoxpyxHocrbio |2|==1, Re2=0, nayuwe# u3 TOUKM 2=—1
B TOUKy Z2==I.

3.64. Bruncaurs uHTErpan S |z—1]]dz]|
fzi=1

3.65. Boiuucauth mlrerpans zsin zdz, rae C—npsMosnHeliHu#t OT-

[}

pesok, uaymuit u3 Touknm 2==0 B TOUKy 2=1.
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3.84. Briyucauts uHTErpassl

1. SS 22dxdy. 2. SS ) g<cp<l.

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

B aygutopun: 3.63(1), 3.65, 3.84(1,2)
Ha mom: ocranbHbIE 3a1a41 U3 TIPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 23. VlnrerpansHas Gopmyna Komu
KoHTpoJbHbIe BOIPOCHI:

1. Teopema Komm
2. ®opmyna Ko

3amaum:

eClU:

dz
3.27. BuiyvcauTe MHTerpan sz+—§’

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.

dz

3.28. BoruncauThk Bce BO3MOKHBIE 3HAUEHHWA HMHTerpana —(,—1)
z(z? —

C

NpU pasdnyHbIX Nojoskenuax Koutypa . IlpeanonaraercA, 4YTO KOH-
Typ C He NpoXogUT HU Yepes oaHY U3 Todek 0, 1 n —1.

10.23. C nomompbio wuHTerpanbuo# ¢opmyan Komu BeuncIuTH MH-
Terpass (BCE OKPYXHOCTH OOXONSTCS NPOTWUB YacOBOH CTPEAKR):

1. S sinz -2 2. S @_ 3 S —;‘i—dz.
22—1

T S LR
dz cos 2
4, S 82 4. 5. S 6. S B2 _ 2.
e 22— qi2 |z+1|=1(1+z)(2—1)3 |Z__-”:l(z—t)"

1. ilidi— (D: a) |z|<<1/2; 6) |2|<<3/2; 8) |2—1]|<<1/2).
[7)

. S (‘éi"mg?—z—‘ﬁ (al<r<|bl, n=1,2, ..)

lz|{=r

B aygutopun: 3.27(1), 3.28, 10.23(1-3).Ha nom: ocranbpHbIC 3aa41 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
31



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).

35



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-— _ -
D 7S 2) [ dx 3) [T e dx 4) [T e cosxdx.

1+x2

27. JlokasaTh paBHOMEPHYIO CXOAMMOCTb HHTErPaoB pu a € E :
o d o 2
1) fz xx x, E=[2;0); 2) fo e~ dx, E=[1; ),

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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[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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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

3adeT 1o MPAKTUKC BBICTABJIACTCA IO PE3YyJIbTaTaM BBIITOJHCHHBIX KOHTPOJIBHBIX pa60T,

WHAMBUAYAIbHBIX 33JaHUA W TeKylled paboTel Ha JabOpaTOpHbIX 3aHATHSAX. OTMeTka
«3a4TEHO» BBICTABIIACTCS TIpH Ooiee, ueM 60% BHIMOTHEHHH WHANBUAYATBHBIX 3aTaHUN.

OneHka Kputepuu oneHrBaHus Ha SK3aMEHE

OTJIMYHO — CHCTEeMaTU3UPOBAaHHBIC, TNTyOOKHE W TOJHBIC 3HAHHS MO0 BCEM
paszenam IUCHUIUIMHBI, a TAK)KE 10 OCHOBHBIM BOIPOCAM, BBIXOISIIIM
3a mpeJesbl yueOHOM MporpaMMmBl;

—  TOYHOE  WCIONAB30BAaHME  HAYYHOH  TEPMHUHOJIOTHH
CHUCTEMaTHYECKH TPaMOTHOE U JIOTUYECKH MPAaBUIBHOE M3JI0KEHHUE
OTBETa Ha BOIIPOCHI;

— Oe3ympedHoe  BIaJ€HHE  HMHCTPYMEHTapueM  y4deOHOMU
JVMCLUIUINHBL, YMEHHE ero 3({QeKTUBHO HCIOJIB30BaTh B ITOCTAHOBKE
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HAyYHBIX U MPAKTUYECKUX 3a/1aY;

— BBIPAXEHHAsT CIIOCOOHOCTh CaMOCTOSITEIbHO U TBOPYECKU
pelaTh CI0XKHbIE TPOOJIEMbl M HECTAHJAPTHBIE CUTYAllUH;

— TOJTHOE W TJIYyOOKO€ YCBOCHHME OCHOBHOW W JOTIOJTHUTEIHHOU
JUTEPATyphl, PEKOMEHIOBAHHOM yu4eOHOI MporpaMMoi MO AUCIUILTHHE;

— yMEHHME OpHUEHTHPOBAThCS B TEOPHUSX, KOHUEMIUSAX U
HalpaBJICHUSAX [UCUUIUIMHBI W JaBaThb WM KPUTHUYECKYIO OILICHKY,
UCIOJIB3YS HAYYHbIE JOCTHKEHUSI IPYTUX JUCLUILIINH;

—TBOpYECKast CaMOCTOSITENIbHAS pabota Ha
MPaKTUYECKUX/CEMUHAPCKUX/Tab0paTOPHBIX 3aHATHSIX, AKTUBHOE
y4yacTHe B TPYHIIOBBIX OOCYXIEHHSX, BBICOKUNA YPOBEHb KYJIbTYPHI
HCIIOJIHCHMS 3aJaHHI;

— BBICOKHUH ypOBEHb C(POPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueit
MpOorpaMme KOMIETEHIIHM.

XOPOIIIO

— JOCTaTOYHO IIOJIHBIE M CHCTEMAaTU3UPOBAHHBIC 3HAHMS 110
JUCLUIUINHE;

— YMEHHE OPUEHTHPOBATHCS B OCHOBHOM TEOPHSIX, KOHLECNIUAX U
HaNpPAaBJIECHUAX TUCLUUIUIMHBI U JaBaTh UM KPUTUYECKYIO OLIEHKY;

— WCNOJB30BAaHUE HAYYHOM TEPMHUHOJIOTUH, JIMHTBUCTHYECKU H
JIOTUYECKH NPaBUJIBHOE U3JI0KEHWE OTBETA Ha BOIIPOCHI, YMEHUE JI€aTh
000CHOBAaHHBIE BBIBOJIBI;

— BJAJECHUE WHCTPYMEHTapueM II0 AMCLUILUIMHE, YMEHHE €ro
UCIOJIb30BaTh B IOCTAHOBKE U PELIEHUN HAYYHBIX U MPOPECCHOHATBHBIX
3az1ay;

— YCBOGHHUE OCHOBHOW M JIONOJHUTEJIBHOW JIUTEPaTyphl,
PEKOMEH0BaHHOW y4eOHOM MPpOrpamMmMoii 1Mo TUCIUILIIHHE;

— caMOCTOATeNbHas padoTa Ha NMPAKTHYECKUX 3aHATHSX, y4acTHe
B TPYNIOBBIX OOCYXKICHHSX, BHICOKUH YPOBEHb KYJIBTYPBI MCIIOJHEHHS
3aJIaHuM;

— cpeHu# ypoBeHb C(POPMHPOBAHHOCTHU 3asIBJICHHBIX B paboueit
MpOorpaMme KOMIETEHIIHM.

yIIOBJIETBOPUTEI
bHO

— IOCTaTOYHEIN MUHHUMAJIBLHBINH 00beM 3HAHUN O TUCHHIIINHE;

— YCBOCHHE OCHOBHOM JIMTEPATyphl, PEKOMEHIOBAaHHON y4eOHON
MIPOTPaMMOii;

— YMEHHE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSAX, KOHLECNLUAX U
HaIIPaBJIEHUAX MO TUCLUHUIIJIMHE U AaBaTh UM OLICHKY;

— HCIOJIB30BaHUE HAYYHOW TEPMHUHOJIOTUH, CTUIMCTHYECKOE U
JIOTHYECKOE U3JI0KEHUE OTBETA Ha BOMPOCHI, YMEHHE JIe1aTh BHIBOIBI O€3
CYIIECTBEHHBIX OIIUOOK;

— BIIQZICHHME MHCTPYMEHTapueM y4eOHOM IUCIMIUIUHBL, YMEHUE
€ro UCNOJIb30BaTh B PELICHUH TUIIOBBIX 3a4a4;

— YMEHHME IO PYKOBOJACTBOM IIpENoOJaBaresis pelarh
CTaHJapTHbIE 3a7]a4uu;

— paboTa moj pyKOBOICTBOM IpernojaBaTelisi Ha MPaKTHYECKUX
3aHSTHSIX, JOIYCTUMBIA YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/1aHUI;

— JIOCTaTOYHbIH MHHHMMAJbHBIA ypOBEHb CHOPMHUPOBAHHOCTU
3asBJICHHBIX B paboyeil mporpaMMe KOMITETEHIIUHA.

HEYJIOBIIETBOPUT
€JIbHO

— (pparmMeHTapHBIC 3HAHUA N0 JUCLUIUINHE;
— OTKa3 OT OTBETA (BBITOJTHEHUS! MUCbMEHHOU PaboThI);
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— 3HAaHUE OTJENIbHBIX UCTOYHUKOB, PEKOMEH/IOBAHHBIX Y4e€OHOMH
POrpaMMoil Mo AUCUHUILINHE;

— HEYMEHUE UCI0JIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HAJIM4YHE TPYOBIX OMIHOOK;

— HU3KUHU YPOBEHb KYJIbTYpPbI UCIIOJIHCHUS 3aJaHUN;

—HU3KUNA ypOBEHb CHOPMHPOBAHHOCTH 3asBJICHHBIX B pabodeit
IIporpamme KOMIIETEHLIUN.

JInsi  ycremHoro  BBINOJHEHUST JTabopaTOpHOM paboThl  oOydaromemMycsi CleayeT
O3HAKOMHUTBCS C TEOPETUYECKOW YaCThl0 IUCIHUIUIMHBI TIO TEeMe Ja0OpaTOpHOW padoThI,
U3JI0’)KEHHOM B JeKkuusaxX. s yriayOJeHHOro MOHHMMaHHUs TEOPETHUYECKOTO MarepHhajia MOTYT
OBITH UCTIONH30BaHbI ICTOYHUKH, YKa3aHHBIC B CITUCKE OCHOBHOM IuTepatypsi [ 1-8].

Kpurtepuem n0MKHOM MOATOTOBKM CTYAEHTOB K BBINOJHEHHUIO J1AOOPATOPHBIX padoT
SIBJISTFOTCSI  TIPUOOpPETEHHBIE 3HAHMS, TO3BOJSIONIHE O0e30MHMO0YHO OTBETUTh HA BOIPOCHI,
chopMyIUpOBaHHBIE TIO KaXJAOW TeMe JIabopaTOpHBIX padoT. st mpHOOpeTeHHs JOJDKHBIX
HABBIKOB K PEIICHUIO 3a/1ad MpeNIoiaraeTcsl pelieHre 3aaad Ha J1a00paTOpHBIX 3aHSATHUSX B
yueOHBIX ayIUTOpHUSAX TOJ PYKOBOACTBOM IpEeNojaBaTeNs. 3aKpeIuleHHe MNpUOOPETEHHBIX
HABBIKOB OCYIIECTBIISETCS BHEAYJUTOPHBIM CaMOCTOSITEIBHBIM PEIICHHEM CTYACHTOM 3ajad.
Howmepa 3aga4 1151 pemieHnst B ayJMTOPUM U JIOMa YKa3aHbI K KaXK10# J1abopaTopHOM pabore.

OueHo4HbIE CpEACTBA JUIS WHBAJIUIOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI BHIOUPAIOTCS C YU€TOM UX WHAMBHUIYAJIbHBIX ICUXO(PU3MUECKUX 0COOEHHOCTEH.

— Ipu HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBsI IPEIOCTABISIETCS TOTIOTHUTEIBHOE BpeMsl JUIsl OATOTOBKH OTBETA HA HK3aMEHE;

— TP MIPOBEJICHUH MPOLEAYPHI OLICHUBAHHS PE3yIbTaTOB 00YYEHHS MHBAINUIOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEIYCMATPUBACTCS UCIOIH30BAHUE TEXHHUUECKUX
CPE/CTB, HEOOXOUMBIX UM B CBS3U C X MHIUBHyaTbHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YUAIOIUXCSI ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBbS
¥ WHBAIWAOB TPOIENypa OLEHHBAHUS PpE3yIbTATOB OOYYEHHS 110 JUCHUIIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO HTATOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHUS WHBAJIUIOB U JIUI C OTPAHUYECHHBIMH
BO3MOXHOCTSIMH 3JI0POBbsI 110 JUCHUIUIMHE (MOJYJIO) TPEeayCMaTpUBAET IPEAOCTABICHHUE
uapopmarmu B ¢opMax, aJaNTHPOBAHHBIX K OTPAHWYEHUSIM HX 3J0POBbS M BOCIPHSITHS
UHpOpMaLUK:

JI7st UL ¢ HapyIICHUSIMH 3PSHUS:

— B [1€4aTHOM (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JInst UL ¢ HapyIIeHUSIME OTIOPHO-/IBUTATENILHOTO amlapara:

— B [1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA.

JIaHHBIN TIepeYeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.
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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/

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

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

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

Pecypcol cBoOOAHOrO 10CTYyHA:

1. ®enepanbHblii moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;
2. Enunas komnexius 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 MOAyabHOTO JUHAMUYECKOTO 00yueHus http://moodle.kubsu.ru
2. ba3za y4eOHBIX MJIaHOB, Y4€OHO-METOANYECKUX KOMILJICKCOB, ITyOIUKAIUI U KOH(pEepeHIUH
http://mschool.kubsu.ru/

6. Meroauyeckue YyKa3aHus JJs1 OOYy4alOIIMXCA MO OCBOCHHIO JUCIHHUIJIMHBI
(MoayJin)

IIo xypcy mpeaycMOTpPEHO MpOBEACHHUE JIEKLIMOHHBIX 3aHATHH, Ha KOTOPBIX AACTCS
OCHOBHOH TEOpPETHYECKHI MaTepHall, J1a0opaTOpHBIX 3aHATHH, MO3BOJSIOIIMX CTYACHTaM B
IIOJIHOM Mepe 03HAKOMUTBCS C IOHATUAMU U MeToaMu KoMIIJIEKCHOTO aHalln3a ¥ HaBBIKAMM MX
IIPUMEHEHHUEM B PEIICHUH NPAKTUYECKUX 3a/a4.

BaxxneimmmM 53TarnoM sBISETCS camMOCTOsTeNbHAs padora 1o auciuiuimHe. Llenbro
CaMOCTOSTEIIbHON paOOThl OakanaBpa SBISETCS yriayOJeHNWe 3HAHUM, MOTYYCHHBIX B pE3ybTaTe
ayJIUTOPHBIX 3aHATHHA. Bbipa®aThiBalOTCS HABBIKM CAaMOCTOATENBHOM paboThI. 3aKperuisroTcs
OIIBIT U 3HAHUA, HOHY‘IGHHLIG BO BpeMSI Ha60paTOpHI>IX 3aHSITI/II>'I.

CaMocTtosiTennbHast paboTa CTYIEHTOB B XOJE€ HW3YYCHHS AUCIHUIUIMHBI COCTOWT B
BBIMIOJIHEHUM  WHJMBUAYaJbHBIX  3aJlaHAW, 3aJlaBaéMbIX  MpErojaBaTeieM,  BEAYLIUM
1abopaTopHble 3aHATHS, MOATOTOBKU TEOPETUYECKOT0 MaTepuaia K J1ab0opaTOPHBIM 3aHSTHUSM,
Ha OCHOBE KOHCIIEKTOB JIEKIIMM M y4eOHON JIUTEpaTypbl, COTJACHO KaJeHAApHOMY IUIaHy WU
MOJMOTOBKM TEOPETHYECKOr0 MaTepuaja K TECTOBOMY ONpOCY, 3a4eTy U 3K3aMEHY, COrjacHO
BOIPOCAM K dK3aMEHY.

VYkazanus no ohopMICHUIO paboT:

- pabora Ha 7aOOPAaTOPHBIX 3aHATHSAX M KOHCIEKTHI JIGKIUHA MOTYT BBINOJIHATHCS Ha
OTJENIBHBIX JIUCTAX MO0 HEMOCPEICTBEHHO B paboueii TeTpaiy;

- O(bOpMJ'IeHI/IC WHIAWBUYAJIbHBIX SaL[aHI/Iﬁ KEJIaTCJIbHO Ha OTACJIBHBIX JIUCTaX.

[IpoBepka WMHIMBUAYaAIbHBIX 3aJaHU IO TeMaM, pa3oOpaHHBIM Ha Ja0OpaTOPHBIX
3aHATHUAX, OCYIIECTBISIETCS Yepe3 HeACTI0 Ha TEKYyIIeM JJabopaTOPHOM 3aHATHH, JTUOO0 B TEUECHHE
HEJIENIH [10CIIE TOrO 3aHATUS Ha KOHCYJIbTAl[UU.

Jlis pa3bsICHEHUS HEMOHATHBIX BOINPOCOB JIEKTOPOM M ACCHCTEHTOM €XEHeNEeIbHO
MPOBOASITCS] KOHCYJIBTAIlMH, O BpEMEHU KOTOPBIX TPYIIIbI U3BEUIAIOTCS 3apaHee.
42



YyeOHast AEITEIBHOCTh MPOXOAWT B COOTBETCTBUM C TpadukoM ydeOHOTO mpoliecca.
[Iporiecc camocToATENbHON pabOTHl KOHTPOJIMPYETCS BO BpeMs ayIUTOPHBIX 3aHATHH H
WHIMBUIYAIBHBIX KOHCYNMbTanuid. CamocTosiTeNnnbHas paboTa CTYJACHTOB NMPOBOAMUTCS B Qopme
U3YyUYCHHS OTACIBHBIX TEOPETUYECKUX BOIPOCOB IO MpEJIaraeéMoil JUTepaTrype U BBITOJTHECHUU
NPaKTUYECKHUX 3a/IaHUH 110 pa300paHHBIM BO BPEMsI ayTUTOPHBIX 3aHATHH MTPHUMEPaM.

@OoH/1 OIICHOYHBIX CPEJCTB JUCIMILIMHBI COCTOUT U3 CPEICTB TEKYIIEro KOHTPOJIS (CM.
CITMCOK 3a/1a4 U BOITPOCOB KOJUIOKBUYMA) M HTOTOBOM aTTeCTAlNH (3a4eTa, YK3aMEHa).

B kauecTBe OIIGHOUHBIX CPEIACTB, MCIOJB3YEeMBIX JJIS TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH, TIpEJIaracTcs MepeueHb BOIMPOCOB, KOTOPBIE MPOpPadaThIBAIOTCS B IPOIIECCE
OCBOCHMA Kypca. JaHHBIN INepeyeHb OXBAaThIBACT BCE OCHOBHBIE pa3lelibl Kypca, BKIIOYast
3HAHUS, TIOJy9aeMble BO BpPEMs CaMOCTOSTENIbHOW paboThl. Kpome TOro, BayKHBIM 3JIEMEHTOM
TEXHOJIOTUHM SIBJIIETCSI CaMOCTOSITENbHOE peIICHHWE CTyAEHTaMM W cAada 3aJaHuil. OTo
NOJTHOCThIO HMHIUBHUAyalbHas ¢opma oOyueHus. CTyIEHT paccKa3plBaeT CBOE pEIICHUE
IPEIo/IaBaTesio, OTBEYACT Ha JIOTIOJTHUTEIBHBIE BOTIPOCHI

B ocBOCHMYM MUCHMITIMHBI WHBAIHUIAMH W JIMIAMH C OTPAHWYCHHBIMH BO3MOXXHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAIMH) —
JIOTIOJTHUTEIFHOE pa3bsiICHEHNE YIeOHOTO MaTepHara.

7 MarepuajibHO-TeXHHYeCKOe o0ecreyeHue Mo JUCHUILINHE (MOTYJII0)

Haumenosanue
CIICOHUAJIBHBIX HOMeH_[eHI/Iﬁ

OcCHAaIlIEHHOCTE
CIICOHUAJIBHBIX HOMeH_[eHI/Iﬁ

[lepeueHb TUIIEH3MOHHOTO
MPOrPaMMHOTO O0eCTICUeHUs

VYuebusle ayauropuu A305,
A307, 133, 129. s
MPOBEAECHUS 3aHATHN
JEKIIMOHHOI'O TUIIA

Meb6ens: yueOHas mebenb
Texuunueckue CcpeacTBa
oOydeHus:

JKpaH, MPOEKTOP, KOMITBIOTED

MS Windows, MS Word, MS
PowerPoint

YueOHblE ayIuTOpHM  AJA
MIPOBEICHHUS  J1aOOPATOPHBIX
pabot: 133, 149, 150.

Meb6ens: yueOHas Mmebenb
Texunueckue CcpeacTBa
00y4YeHHs: HE TPEOYIOTCS

He npenycmorpeno

Aynuropun A305, 133, 150, | yueObnas wmebens  (crousbl, | MS Windows, MS Word, MS
148, TUTSt TPYIIOBBIX | CTYJIbS, nocka), | PowerPoint
(MHIUBUyaTbHBIX ) pe3eHTAlMOHHAs TEXHUKA

KOHCYJIbTAIMH

Aynuropun A305, 133. nns | yueOnas meGenb  (crousibl, | He mpexycmoTpeHo
TEKYIETO KOHTPOJIS, | CTYJbsI, JOCKA)

IPOMEXKYTOUYHAs aTTecTalus

CamocrositensHast ~ pabora: | Kabunetst st | MS Windows, MS Internet
102-A, a TaKXke | caMocTosTenbHONM  pabotsl, | Explorer, Microsoft Edge
CTYACHTYECKUN  YUTAJIbHBIM | OCHAIIEHHBIA KOMITbIOTEPHOU

3an Oubmmorekn  KyOI'Y | TeXHHKOW € BO3MOXHOCTBIO

(x.109C) m 3am gocTyma K
JJIGKTPOHHBIM ~ pecypcaMm U
karamoram (k. A213).

MO IKJIFOUEHUS K CeTH
«MHTepuer»,  mporpammon
JKPaHHOTO  YBCIMYCHUS H

00ECTeYeHHbI TOCTYyIIOM B
IIEKTPOHHYIO
UH(POPMAIMOHHO-
00pazoBaTenbHYIO
YHUBEPCUTETA:

cpeny
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