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1. Heasimu ocBoeHust AucHUILIMHBI « TOKID» aBasiioTes:
-ONepUPOBATh C KOMIUICKCHBIMU YMCJIAMU BO BCEX (pOopMax;

- mudepeHIpoBaTh, HHTETPUPOBATh U HAXOAWTH Pa3IoXeHUs B psael Teitmopa u Jlopana

(YHKIMI KOMIUIEKCHOTO TIEPEMEHHOTO;
-HCCIeI0BaTh aHATUTHYECKHE CBOMCTBA (DYHKITHI, HAXOAUTH HYJIM M 0COOBIE TOUKH (DyHKIIHH;

- HOPUMCHATL TCOPUIO BBIUCTOB [JId BBIYUCIICHUSA KOHTYPHBIX, OIPCACICHHBLIX M

HECOOCTBEHHBIX MHTETPAJIOB;
-CTpOUTH KOH(POPMHBIE 0TOOPAKEHHUS OTHOCBSI3HBIX 00JIaCTEH.

Ilepeuens npogheccuonanvnvix cmanoapmos, 0000uieHHBIX MPYOOBHLIX QYHKUUIL U MPYOOBbIX
dyukyuil, coomeemcmeyouux npogheccuoHanIbHOl 0eamenbHOCIU 6bINYCKHUKOS

HaumenoBanue Kon Haumenosanue 6azoBoi TPYIIIIEBL,
JIOKYMEHTa JIOJDKHOCTH (TIpoheccry) MiTH CIeUaIbHOCTH
OK3 2320 [IpemonaBaTeny B cpeIHEH KOS
2340 [IpenonaBaTenu B cucTeMe
CIIEIMAIBHOT0 00pa30BaHus
Kon n O06001IeHABIC TPYIOBEIC (PYHKIHN Tpynossie GpyHKIMN
HaHMMCHOBAHHE Kon HanmeHoBanue Vpose | HaumeHoBaHue Kon YpoBeHs(11o
pO(heCCHOHATBH Or0 Hb JypOBEHB)
cTaHAapTa KBaJIA KBaTM(rKa
¢rxa UK
vt
01.001 Ilegaror Ilemarornueckas OO1enemarornyec Kas A/01.6
(menmaroruyeckas JIESITENIBHOCTD T10 GyHKIHS. 6
JIeSITENIbHOCTD B IIPOEKTUPOBAHUIO U OO6yuenue
JIOIIKOJIEHOM, peanmzayu BocnuTaTensHas A02.6
HavaJbHOM OOIIEM, 00pazoBaTenLHOTO P —
OCHOBHOM 00I1IEM, A nporecca 00pa3oBaTeIbHBIX 6
cpenHeM oliiemM OpraHu3aIHsIX 6
00pa3oBaHUN) JIOIIKOJbHOT0, HAYaIEHOTO
(BOCTIMTATEND, 006111eT0, OCHOBHOTO Paspuparoras Al03.6
y‘{I/ITeJ'IL) obmero, ACATEIIbHOCTH
CpeHero oo1ero 6
o0OpazoBaHUs
Ileparornueckas Ilegaroruueckas
JIESITETIBHOCTD 110 JeSTeNILHOCT T10
MPOEKTUPOBAHHIO U peanuzanmn
g | peamauum 6 MpOrpaMM OCHOBHOT'O B/03.6 6
OCHOBHBIX W CpPeAHero oomiero
00111e00pa30BaTEIbHBIX obpazoBaHus
porpamm

MecTo qucuuniaudbl B cTpykType OIIOII 6akanaBpuaTa




JluciuruHa sBIsSeTCS OJHON M3 OCHOBHBIX TUCIUILTHH 0a30Boii (001ienpodeccunoHaIbHOMN)

qacTu HpO(beCCI/IOHaJ'II)HOFO UKJIa ylle6H01"O IIaHa ITOATIOTOBKH 6aKaJ1aBpa M0 HampaBJICHUIO

03.03.02.

«®usukay. Jucuumnmna « TOKID» aBiserca JOrH4ecKuM MpOJOKEHHEM Kypca MaTEMaTUYECKOro aHajuu3a U
JeHCTBUTENHHOTO aHanu3a. [ ee u3ydeHusi HE0OXOAUMBI 0a30BbIE 3HAHHSI KypCOB MAaTEMaTH4eCKOro aHajH3a,
aHanmutuieckoi reomerprn U OJlY. JlaHHas AUCIUIUIMHA SIBIIAETCS TOCIEAYIOMIEH UISI M3YYEHHUS CIIEAYIOIIIX
JIMCIHUIUIMH: «MAaTeMAaTHICCKHI aHAITH3Y, «aHaTUTHYeCKas reometpumny, «OY». JlucuumnianHa ocBauBaercs Ha 3
Kypce (6 cemectp).(kox aucturuinasl 51.0.09.07)

3. PesynbTaThl 0cBOeHUs AUCHUILTUHBI (MoayJis1) TOKII

[Mpouecc u3y4eHWs AUCUMIUIMHBI HAampaBieH Ha (QOPMUPOBAHHE DIIEMEHTOB CIEIYIOUIMX
komneTeHuuit B coorBercTBUU ¢ @PI'OC BO o naHHOMY HanpaBieHHIO:

MaTeMaTHYECKUX U (MIIN)
€CTECTBEHHBIX HaYK, U
WCTIONBb30BaTh UX B
npoecCHOHAIBHOM
JIeSATEIbHOCTU

AQHAJIMTHYECKOH T€OMETPUH U TOTIOJIOTUH,
i depeHIMatbHBIX YPaBHEHUSX,
JIMCKPETHOM MaTeMaTHKe U
MaTeMaTH4eCKOH JIOTHK, TEOPHU
BEPOATHOCTEH, MaTeMaTHIECKON
CTaTHCTHKE U CIIy4alHBIX IpoLeccax,
YHUCIIEHHBIX METO/aX, TEOPETUIECKON
MEXaHHKE.

Ymeer: [1y0imuHO g0OKa3bIBaTh U
OOBSICHATH (QyHAaMEHTAIHHBIE
pe3yJbTaThl, COOTBETCTBYIOIIMX
pasjieniaMm MaTeMaTuKH

Baageer: HaBbikamu crpororo
JI0Ka3aTeNbCTBA YTBEPXKICHUI B 00J1acTH
MaTeMaTH4eCKOTro aHaln3a
KOMIUIEKCHOTO U ()yHKIIMOHAJIEHOTO
aHanm3a, anreOpsl , aHATMTHYECKOM
reoMeTpun , AndppepeHraIbHON
reOMETPUH U TOIIOJIOTHH,

i epeHnnaNbHBIX ypaBHEHHH,
IMCKPETHOM MaTeMaTHKH U
MaTeMaTHIECKOH JIOTUKH, TEOPHU

BEPOSATHOCTEH, MATEMATUYECKON

Kon Haumenosanue WNHpukatop 1oCTHKEHUS B pesynbTaTte ocBOEHUA
KOMIIETEH- KOMITIETCHLINU KOMIIETEHLINU JUCLUATUTUHBI
A 00yJarouiics q0JKeH:
YK-1. YK-1. YK-1.3. OcyIiecTBiseT NOUCK 3HaTh: METOJIbI MOUCKa, cOopa
CriocobeH WHPOPMALIUH [T PEIICHUS 7 00pabOTKH! SKOIOTHIECKOI
OCYIIECTBIIATH MOCTABJICHHOH 3aa4M 0 Pa3IMdHbBIM | MH(MOPMALUH;
TIOUCK, KPUTHYECKHH THUIIaM 3a1pocoB YMeTh: OCyIIeCTBIATH
aHanu3 MHGOpMAaLUH, KPUTHYECKHUI aHAJIN3 U CHHTE3
TIPUMEHSATH CUCTEMHBIN 9KOJIOTNYECKON MH(pOpMAIHH,
TIOJIXOI JUISl pETICHNUS TIOJTYYEHHOM N3 Pa3HBIX
MOCTABJICHHBIX 3214 HCTOYHHKOB;
Bnaoems: criocoOHOCTBIO
NPUMEHSTh
CHCTEMHBIH ITOIXO0/1 JJIs
peIIeHNs] TOCTaBJICHHBIX 3a1a4.
OIIK-1 CriocoOeH IpUMEHSTh 3HaeT: MeTobl NcCIeI0BaHuA, Baagerb: cucreMaTHYECKUMU
(yHIaMeHTaIbHbIE NpUMEHSIEMbIE B MATEMAaTHYECKOM 3HAHMSIMH 10 HAIIPABJICHHIO
3HaHMS, TIOJIyYCHHbIE B [aHAJIU3€, KOMIUIEKCHOM U JIeATEIbHOCTH; YII1yOJIeHHBIM
obnactu (YHKIMOHAIEHOM aHalu3e, anredpe, 3HAaHUSIMH 10 BEIOpaHHON

HATPABJICHHOCTH MMOITOTOBKH,
0a30BLIMH HaBBIKAMH
MIPOBEACHUS HAYIHO-
HCCIIeIOBATEIBCKUAX PabOT 1O
MPEUIOKEHHOH TeMe.




CTAaTHCTHKH CITyJalHBIX MPOIECCOB,
IHCIIEHHBIX METO/IOB,
TEOpPETUYECKON MEXaHUKU

4. CTpykTypa M coep:KaHue TUCIUTLIUHBI (MOTYJIs1)
4.1, CTpyKTYpa AUCUUILIMHBI (MOILYJIs)
OO01mas TpyI0eMKOCTh TUCIIMILINHBI COCTABIISET 2 3a4eTHBIC CIUHUIIBI, /2 Yaca.

Buj yueOHo# padoThI Bcero IHopsinkoBblil HOMepP
ceMecTpa
6
OO0mast TpyJ0eMKOCTh TUCLIUILTUHEI BCeTO (B 3.€.), B 23.e. 2
TOM YHCJIE:
Kypcogoii mpoexT (pabota) HE TIPETyCMOTPEHO
AyIUTOpHBIC 3aHSTHS BCETO 30 30
(B akaj. yacax), B TOM YHCIIC:
Jlexu 16 16
[IpakTrueckre 3aHsITHS, CEMUHAPHI 14 14
JlaboparopHsie paboThI
CamocrosTenbHas paboTa Bcero (B akajl. yacax), B TOM 42 42
YyuCIe:
KCP
3ayer 6 6
O01mas TpyI0eMKOCTh TUCIIATUTAHBI 12 12
Bunpl yueOHOM paboThI, BKIIFOYAs DopMbl TEKYLIETO KOHTPOJIS
CaMOCTOSITENIBHYI0 paboTy CTY/ICHTOB U ycneBaeMocTH (0 HeleIIsiM
TPYAOEMKOCTH (B 4acax) cemectpa). Dopmbl
HaumenoBanue [POMEXKYT. aTTeCT
pa3IeNoB U TeM
JMCUHMIUTMHBI (MOJLyJIsT) Aynuropnas pabora CamocTosrenbHast
pabota
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6 28 |28 |28 44 44
Cemectp 6 14 | 14 44
Pa3gen 1. KomniekcHble yucaa
KomrnekcHbie uncna: 2 |2 6
KOMIUICKCHBIE YHCIIa U JICHCTBHS
HaJl HUMH, TOTIOJIOTHsI
KOMIIJICKCHOM IIJIOCKOCTH,
YHCIIOBBIC MOCIIEAOBATEIBHOCTH 1
UX [PEJIEBI, YUCITIOBBIC PSIIBI;
crepeorpaduuaecKas IPOCKIHs, €€




CBOHCTBa; cepa Pumana,
pacuMpeHHas KOMIUICKCHAs
IUIOCKOCTb.

1.2.

KommnekcHbie uncna:
KOMIUIEKCHBIE YHCIIA U AEHCTBUS
HaJl HUIMH, TOTIOJIOTHS
KOMIUIEKCHOH IIOCKOCTH,
YHCIIOBBIE MOCIIEI0BATENILHOCTH U
UX TpeJeITbl, YUCIOBBIE PSIIIbI;
cTepeorpaduueckas IpoeKIys, ee
cBoiicTBa; cepa Pumana,
pacimpeHHas KOMIUICKCHAS
IUTOCKOCTb.
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Tonomopdubie QyHKIHN:
MOHOTEHHOCTB, TOJIOMOP(HHOCTB,
TeOMETPUICCKUIT CMBICI
rosioMophHOit GyHKIHH,
KOoH(OpMHOE 0TOOpaKEHHE.

Paznen 2 Oro6paxkenns

2.1

OTOOpaXkeHUsI ¢ TOMOIILIO
AJIEMEHTAPHBIX (DYHKLUIA:
IpoOHO-THHEHHAS GYHKINSA,
CTEIICHHAS U SKCIIOHCHIHAIbHAs
¢byHKIHU 1 0OpaTHBIC K HIM,
PHMAaHOBBI IIOBEPXHOCTH.

2.2.

KomnnekcHoe HHTErprpOBaHUeE:
HHTErpai Mo KOMILUIEKCHOMY
IIEPEMEHHOMY U €r0 CBOWCTBA,
HHTerpanbHas Teopema Komm,
uHTerpajibHas Gopmyna Koy,
nHTerpan tuna Komm, reopema
Mopepa.

Paznen 3 TIosiomopdubie
(GyHKuMHu U psabI

3.1

TonomopdubIe QYHKIMA U PSABL:
psansl Teitopa, Teopema AoGers,
¢dopmyna Komm-Anamapa,
TeopeMsl Beltepmirpacca, Teopema
€IMHCTBEHHOCTHU U MPUHIIUII
MakcHUMyMa MOJIyJIsT; psiabl JlopaHa.

3.2.

Oco05le TOUKH TOIOMOP(HOH
(yHKINHU: H30JTHMPOBAHHBIE 0COOBIE
TOYKHM OJHO3HAYHOT'O XapakTepa u
ux KHaCCI/I(bI/IKaHI/Iﬂ, CBs3b C
psnamu Jlopana.

4.2. Conep:kanue TUCHUTITHHBI

5 cemecTp
Pazgen 1

Temal.l. KoMmmiekcHble YncIa: KOMIUIEKCHBIC YMCla M JIEHCTBUSA HaJ HUMH, TOIOJIOTHS
KOMILIEKCHOM TIJIOCKOCTH, YHCJIOBBIC ITOCJIEIOBATEILHOCTH M WX MPEAEIbl, YHUCIOBBIC

psmbl, cTepeorpaduveckas TPOCKIHs, €€ CBoWcTBa; cdepa Pumana, pacmmpeHHas



KOMIUIEKCHAs TIOCKOCTb.

Temal.2. OyHKIUM KOMIUIEKCHOTO MEPEMEHHOIO: MpPENeNl M HENPEPbIBHOCTH (HYHKIUU
KOMIUIEKCHOTO TIEPEMEHHOT0, IMyTH U KPHUBBIC, (YHKIIMOHAIBHBIC PSIBI, AJIEMEHTAPHBIC
(GYHKIIMY KOMIUIEKCHOTO TIEPEMEHHOTO.

Temal.3. 'onmoMopdHbie (QYHKIIMH: MOHOTEHHOCTh, TOJOMOP(PHOCTh, T€OMETPUUSCKHI
CMBICIT TOoJOMOpGHON (GYyHKIIMH, KOHPOPMHOE OTOOPaKECHHE.

Pasznen 2

Tema2.l. OtoOpakeHHs] C TIOMOIIBIO DJJIEMEHTAPHBIX (YHKIHMA: JpOOHO-IMHEHHAS
GyHKIMS, CTETEHHAs U OSKCIOHEHIUalbHasg (YHKIMH M OOpaTHbIe K HUM, PUMaHOBBI
MOBEPXHOCTH.

Tema 2.2. KomIuieKCHOE MHTETPUPOBAHUE: UHTErPajl MO0 KOMIUIEKCHOMY IIEPEMEHHOMY U
ero CBOicTBa, MHTerpanbHas Teopema Komm, unTerpansHas ¢opmyna Komm, naTerpan
tuna Komwu, Teopema Mopepa.

Paznen 3

Tema 3.1. T'onomopdusie byHKIUU U psabl: psanasl Teinopa, Teopema Abens, ¢popmyna
Komm- Apamapa, Tteopembl Beifepmtpacca, TeopeMa €IMHCTBEHHOCTH W IPUHIUIT
MakcuMyMma MoayJist; panasl JIopaHa.

Tema 3.2. OcobOble TOUKH TONOMOP(HON (YHKUIMU: H30JIMPOBAHHBIE OCOOBIE TOYKH

OJIHO3HAYHOI'0 XapakTepa U ux Kiaccudukanus, cBa3b ¢ psgamu Jlopana.

5.00pa3oBaTeJIbHbIC TEXHOJIOTHHI

AKTHBHBIE U HWHTCPAKTHUBHBIC q)OpMBIZ JICKIIUH, MPAKTUYCCKHUC 3aHATHUSA, KOHTPOJIbHBIC
pa6OTLI, KOJUIOKBUYMBI, 3a4UCThbl U 5K3AMCHBI. B teuenue CCMECTPOB CTYACHTHI pCHIAOT

3ala4M, YKa3aHHBIC ITPEIIoaaBaTCIICM.

6. YueGHo-MeTonMYecKOe o0ecrmevyeHHe CAMOCTOATENLHOl  PaGoThl  CTYAEHTOB.
OueHouHBIe CPeACTBA VISl TEKYLEro KOHTPOJIA yCleBaeMOCTH, MPOMEKYTOYHOH aTTecTaluu
10 UTOraM OCBOEHUSI THCHMILIUHBI.

6.1. Ilnan caMocCTOsSITe/ILHOIT paGoTHI CTY1€HTOB

n/n

N HaumenoBanue pasaesa (TeMbl) Bun camocrositensHoit | TpynoemkocTs
padoThbl (B akaieMUYeCKHX Yacax)

Pazgen 1

KoMmiekcHbIe yncIa
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KomruiekcHple uncia: KOMIUIEKCHBIE YHciia
Y ICWCTBUS HAJl HUMH, TOTIOJIOTHS
KOMILJIEKCHOM TJIOCKOCTH, YHCTIOBBIC
MOCJIETIOBATEIBHOCTH U UX MPEIEIbL,
YHUCIIOBBIE PS/IbI; cTepeorpaduaecKas
MIPOEKITHS, ¢ CBOMCTBA; chepa Pumana,
paciiipeHHas

KOMILJIEKCHASI TNTIOCKOCTh

AynutopHasi padora

12

DYHKIMN KOMIUIEKCHOTO NIEPEMEHHOTO:
npezieNl ¥ HePEPBIBHOCTH (PYHKIMH
KOMIUIEKCHOI'O IIEPEMEHHOI0, IIyTH U
KpHBbIE, QYHKIIMOHATILHBIC PSIIBI
aJeMeHTapHbIe (YHKIIUU KOMIUIEKCHOTO

TNIEPEMCHHOTO.

AynutopHasi padora

13

I'onomopHbie QyHKITMU: MOHOTEHHOCTD,
TOJIOMOP(HOCTH, TEOMETPUIESCKUN CMBICIT
ronomopdHOH QyHKINH, KOHOOPMHOE
oToOpaXkeHwue.

KonTpoannas padota

Pasnen 2

Oro0paxenns

21

OT00paXkeHHs ¢ TOMOILBIO 3JIEMEHTAPHBIX
¢byHKIWiA: qpoOHO-TMHEHAs QyHKIuS,
CTETeHHAs U SKCTIOHEHIHAIbHAST PYHKITUH
1 00OpaTHbIe K HUM, pPUMaHOBBI

MTOBEPXHOCTH.

HccnenoBaTeabckas
JoMAalIHssi padoTa

2.2

KomruiekcHOe MHTErpupOBaHUe: HHTETPall
[0 KOMIUIEKCHOMY NIEPEMEHHOMY U €T0

CBOICTBa, MHTETpanbHas TeopeMa Komy,
uHTerpanbHas Gopmyna Komm, narerpan

tuna Kouu, Teopema Mopepa.

AynurtopHas paGora

Pasnen 3

TI'onomopdubie psaabI M GPyHKIUH

3.1

TonomopdHbie QYHKIMU U PSJIBL: PSIBE
Teiinopa, Teopema Abens, popmyna Komm-
Anamapa, TeopeMsl Beliepmrpacca,
TeopeMa eIMHCTBEHHOCTH U MIPHHIUIL

MaKCUMyMa MOAYJIA; PSAbl J'IopaHa.

AynuTtopHasi padora




3.2

Oco0ble ToukH TOIOMOPGHON PYHKINH:
U30JTUPOBAHHBIC OCOOBIE TOUKU

OQHO3HAYHOI'O XapaKTepa U ux

KJTacCH(UKAIHS, CBs3b ¢ pagamu Jlopana.

AynutopHasi padora




OueHoYHbIE CPeICTBA /151 TEKYIIEr0 KOHTPOJISI YCIIeBaeMOCTH M POMEKYTOYHOM aTTecTaluu

KpuTepun oneHKH NpoMe:KyTOYHOM aTTecTAMHA B hopMe 3a4eTa

Orenka XapakTepucTHKa TpeOOBaHUH K pe3ybTaTaM aTTeCTaIlly B opMe 3adera

«3adreHo» TeopeTrdaeckoe copepx aHre Kypca OCBOSHO IMOJTHOCTHIO 0€3 IMPOOEIOB WITH B IEJIOM,
WK OOJIBIIeH YacThlo, HEOOXOUMBIC TIPAKTHYECKHIE HABBIKK PabOThI C OCBOCHHBIM
MaTepuaaoM CHOPMHUPOBAHBI WK B OCHOBHOM C(HOPMHUPOBAHBI, BCE HITU
OOJBIIMHCTBO MPEIYCMOTPEHHBIX pabodeil mporpaMMoi yueOHbIX 3aJaHui
BBITOJIHEHBI, OTJICNTLHBIC U3 BHITOTHEHHBIX 3aJJaHUN COIepKaT OIUOKH.

«He 3aureHo» Teopernueckoe coiepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOANMBbIC HABBIKU
paboThI He CHOPMUPOBAHBI I CHOPMHUPOBAHBI OTIEIBHBIC U3 HUX, OOJIBITMHCTBO
MIPeIyCMOTPEHHBIX padoyeil yueOHOH MporpaMMoi 3alaHrii He BBITIOTHEHO JIN00
BBINIOJTHEHO C TPYOBIMH OIIMOKaMH, Ka4eCTBO WX BBITOJTHEHHUS OLIEHEHO YHCIIOM
0arIoB, OTM3KUM K MUHUMYMY.

6.2. MeToanyeckune yKa3aHus 10 OPraHU3alMH CAMOCTOATEILHOI PadoThI CTYIEHTOB

CamocrosTenpHass paboTa sIBASETCS OJHUM M3 BHIOB y4eOHOH AEATENBHOCTH OOYYaroLIMXCs,
CHOCOOCTBYET PAa3BUTHIO CaMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH W OPraHM30BaHHOCTH, TBOPYECKOTO
MOJX0/1a K pEeIIeHHI0 TPo0iIeM y4eOHOTO 1 MPOPEeCCHOHAILHOTO YPOBHSL.

AynutopHasi caMoCTosATeNbHas padoTa Mo y4yeOHOW NHCLMIUIMHE OCYIIECTBIISCTCS Ha Y4eOHBIX
3aHATHUSIX 110/ HEIIOCPEACTBEHHBIM PYKOBOACTBOM IPENOAABATEIIS U 10 €T0 3aJaHHUIO.

BueaynuropHas camocTosTenbHas pa0oTa BBIIOJIHSAETCS 0 3aJaHUIO IpernojaBaTtels 0e3 ero
HETIOCPECTBEHHOTO YUacTHsL.

Bunpl 3amaHuii [ BHEayIMTOPHOM CaMOCTOSITENBbHOM pabOThl, WX XapakTep, YYUTHIBATbH
cnenuuKy n3ydaeMoi yueOHOW AUCIUIUIHHBI, HHIUBHyalbHbIE 0COOEHHOCTH 00Y4aIOIerocs.

KoHTposb caMocTOATeNbHOM paboThl M OIEHKA €€ Pe3yJlbTaTOB OPraHU3yeTCs KaK €IUHCTBO
IBYX (opM:

1.caMOKOHTPOJIb 1 CAMOOLIEHKA 00y4aIOIIerocs;

2.KOHTPOJIb U OLICHKA CO CTOPOHBI MPENOAaBaTEIS.

Opranu3anusi 1 pyKOBOACTBO ay/IUTOPHON CAMOCTOATEILHOU PadoThI

AynuTopHas caMoCTOsITelIbHast padoTa 1Mo JUCIMILUIMHE BBITTOTHACTCS Ha yYeOHBIX 3aHSATHAX 10T
HETOCPEACTBEHHBIM PYKOBOACTBOM IPENOAABATEIIS U MO €r0 3aJaHHIO.
OCHOBHBIMY BUAAMH ayAUTOPHOM pabOTHI CaMOCTOSITETFHON paObOTHI SBIISIOTCS:

- BBIIOJIHEHUE JIA0OPAaTOPHBIX M MPAKTHYECKUX pPAaOOT OCYIIECTBISETCS Ha JIAOOPAaTOPHBIX U
NPaKTUYECKUX 3aHATHAX B COOTBETCTBHM ¢ Tpadukom yueOHoro mpomecca. st obecrneueHus
CaMOCTOSITETIbHOM  paboThl  NpemnoAaBaTeNsiMU  pa3padaThlBalOTCS  METOAMYECKHE YKa3aHus IO
BBITIOJTHEHHUIO JTA00PAaTOPHOM /IPaKTUUECKOM PaOOTHI.

PaGora ¢ nurepaTypoil, IpyruMu UCTOYHUKAMH HHGOOpMAIMU, B T.4. 3JEKTPOHHBIMH, MOXET
pean30BhIBATLCS HA CEMUHAPCKUX M MPAKTHUYECKUX 3aHATHAX. JJaHHbIC MCTOUYHUKH WH(OOPMAIIMA MOTYT
OBITH MPEJICTABICHBI HA OYMa)KHOM H/HJIH DJIEKTPOHHOM HOCHUTENISIX, B TOM YHCIIE, B ceTH MIHTepHET.

IIpenomaBatens GhopMyIHpyeT Ledb pabOThl C JaHHBIM W UCTOYHUKOM HH(OPMAITUHN, OMPEAEIIsIeT
BpeMs1 Ha MPOpabOTKy TOKyMeHTa U (pOpMy OTUETHOCTH.

CamO ¥ B3aMMONpPOBEPKA BBHIMOJHEHHBIX 33/IaHUH Yalle BCEro HCIOJb3yeTCsl Ha CEMHUHAPCKOM,
NPaKTUYECKOM M JIPYTHX BUaax 3aHsTuid. [IpoOiemHas /cuTyallMOHHAs 3ajada JOJDKHA UMETh YETKYIO
(bopMyIUpOBKY, K HEW ITOHKHBI OBITh MOCTAaBJICHBI BOIIPOCHL, OTBETHI HA KOTOPBIE HEOOXOAUMO HAaWTH U
o0ocHoBaTh. Kputepun OLEHKH MpaBHIIBHOCTH PELICHUS! MPOOJIEMHOMN/CUTYaIMOHHON 3aaud JOJKHBI
OBITH M3BECTHBI BCEM 00YUYAIOIIIIMCS.

Opraanzanusi 1 pyKOBOACTBO BHEAYAUTOPHOM padoThI

BreayauropHast camocTosATeNbHas paboTa BBIOJIHASTCS MO 3aJJaHHIO MPETnoaaBaTess, Ho 0e3 ero
HEMOCPEICTBEHHOTO yYaCTHSL.

I[Ipu nmnpenwbsBneHUM BUIOB 33aJaHUl Ha BHEAYAMTOPHYID CaMOCTOSTENBHYIO padoTy
PEKOMEHAYeTCS HCHOJdb30BaTh Au(pQepeHIUpOBaHHBIA MOAXOA K YPOBHIO IOATOTOBIEHHOCTH
oOyuatomerocsi. Ilepen BeIMOTHEHWEM BHEAYAUTOPHOM CaMOCTOSITENHHOW pabOThI TpenogaBaTenb




MPOBOJUT KOHCYJIBTAIIMIO C OTpEAeTICHHEeM IIeNd 3a/JaHus, €r0 COJEPXKaHWsS, CPOKOB BBITOJHEHWS,
OPUEHTUPOBOYHOTO 00BeMa paboThl, OCHOBHBIX TPeOOBaHHI K pe3ybTaTaM paboThl, KpUTEPUEB OLICHKH,
(opM KOHTPOJISI U TIepeyHs TUTepaTypsl. B mpoliecce KOHCYIbTALMK MPENOIABaTelb MPEeaYIPEKIAET O
BO3MOJKHBIX THITHYHBIX OMNOKAX, BCTPEUAIOIIUXCS TIPH BBHITIOTHEHUH 33 JaHIIsL.

Hdns  Meromudeckoro oOecmedeHHuss ¥ PYKOBOJACTBA  CaMOCTOSITEIhHOH  paboToil B
00pa3oBaTeIbHOM yUPEKIECHUH pa3paldaThIBatOTCs y4eOHbIE TOCOOUs, METOANYECKUE PEKOMEHAAIIUH IO
CaMOCTOSITETIbHOM TOATOTOBKE K pPAa3lUYHBIM BUAAM 3aHATHA C YYEeTOM CIElHaIbHOCTH Yy4eOHOMH
JTUCITUTLTAHBI, 0COOEHHOCTE KOHTHHTEHTA CTYJACHTOB, 00heMa 1 COJIEPKAaHU CAMOCTOSATENBHOI paboTHl,
($hopM KOHTPOJIS U T.II.

CamocrosTenpHast paboTa MOXKET OCYIIECTBISATHCS WHAWBUAYAIbHO WIN TPYNIaMU CTYACHTOB B
3aBUCHMOCTH OT IeJH, 00beMa, KOHKPETHOW TEMATHKH CaMOCTOSATENBHON PaOOThI, YPOBHS CIOKHOCTH,
YPOBHS ITIOATOTOBICHHOCTH 00YYaOIUXCA.

Bunamu 3amanuii 1y BHEAyAUTOPHOM CaMOCTOSTETFHON paOOTHI MOTYT OBITH:

- JUTSL OBJIa/ICHUS 3HAHUSAMHU: YTEHHsI TEKCTa; COCTABIICHHS IIJIaHa TeKCTa; Tpadudeckoe n300pakeHne
CTPYKTYpPBI TEKCTa; KOHCIEKTHPOBAaHME TEKCTa; BBIMUCKA U3 TEKCTa, paboTra coO CloBapsMH U
CIpaBOYHHKAM; Yy4YeOHO-HCCIIeoBaTeNbCKasi padoTa; HCHOJIB30BaHUE ayquo W BHUJICO3AIMUCEH,
KOMIIBIOTEPHOU TEXHUKU U IHTEpHET pECypCcoB U JIp.;

- IS 3aKpETUICHUS] W CUCTEMaTH3allii 3HaHWI: paboTa ¢ KOHCIEKTOM JIEKIIMH; TOBTOPHAs padboTa
HaJ Y4eOHBIM MaTepHajoM; COCTaBJCHHWE IUIaHa, TE3WCOB OTBETA; COCTaBJICHHWE TabmuI, pedycoB,
KpPOCCBOPIIOB, TJIOCcapusi JUId CHUCTeMaTH3allid y4eOHOro MaTepuaia, H3y4YeHHE CIIOBapei,
CIPAaBOYHHMKOB; OTBETHI HA KOHTPOJBbHBIE BOIPOCHI, aHAJIUTHYECKass 0OpabdOTKa TEKCTa; MOArOTOBKA
COOOIIEHUH K BBICTYIUICHHIO Ha CeMHIHApE, KOH(GEPEHITNH; TIOATOTOBKA

pedeparoB, JOKIAI0B; COCTaBIIeHHe Onorpaduii, 3a1aHII B TECTOBON (opMe U JIp.

- s hOpMUPOBaHUS YMEHUN: peIIeHue 3a71ad U YIPaXHEHUN 10 00pasIly; pellieHrne BapuaTHBHBIX
3amady W YOPAXHEHWH; COCTABIIEHHWE CXEM; peIIeHWe CHUTYallMOHHBIX IIPOM3BOJICTBEHHBIX 33714,
IMOArOTOBKa K JICJIOBBIM M POJICBBIM HUIPaM; MNPOCKTUPOBAHUEC U MOJACIMPOBAHHE pPa3HbIX BUJIOB H
KOMITOHEHTOB TIpo(ecCHOHaNBHON JesTeNbHOCTH, TOATOTOBKA MPE3CHTAlWH, TBOPUECKHX IPOEKTOB;
MOJITOTOBKA KYPCOBBIX W BBIMTYCKHBIX PabOT; OMBITHO-3KCIEpUMEHTANbHAST paboTa; MPOEKTUPOBAaHUE H
MOJICIMPOBAHNE Pa3HBIX BUIOB H KOMIIOHEHTOB MPO(ecCHOHABHOM e TeIbHOCTH H JP.

Junst obecriedueHusi BHEAYAUTOPHOM CaMOCTOSITENLHON pabOoThl MO JAUCIUILIMHE MPeroiaBaTeseM
paspabaTeiBaeTCs TepedeHb 3aJaHui JUIsl CaMOCTOSTEIbHOM pabOThl, KOTOPBIM HEOOXOIuM ISt
3¢ (EeKTUBHOTO YIpaBIeHUS JaHHBIM BHIOM Y4eOHOU AeSITETFHOCTH 00YYarOIIUXCsl.

[IpenogaBarens OCYHISCTBISAET YIPABICHHE CaMOCTOSITEIbLHON pabOTOM, peryaupyer ee o0beM
Ha OIHO y4eOHOE 3aHSTHE W OCYIIECTBIISIET KOHTPOJb BBHIMOJHEHHS BCEMH CTyACHTaMu Tpynmbl. s
ymoOcTBa TpemnojaBaTellb MOXET BECTH BEIOMOCTh Yy4eTa BBIIOJIHEHUS MUHUMyMa 3aJ[aHUi,
HEOOXO MBI JIJIS TOTTYCKa K UTOTOBOM aTTeCTaluy 1O AUCIUTUIHHE.

B mpomecce camocrosiTensHOW PabOTHl CTYACGHT NPHOOpPETaeT HAaBBIKK CaMOOpTraHU3allHy,
CaMOKOHTPOJIA, CaMOyIpaBJICHHUA W CTAHOBUTCA AKTHBHBIM CaMOCTOATCIbHBIM Cy6’beKTOM yqe6H0171
JIeSITETBHOCTH.

CTyIoeHT caMOCTOSITETIbHO ONpEAEssieT PEeXHM CBOEH BHEayIWTOPHOM padOThl M Mepy TpynHa,
3aTpayuBacMoOro Ha OBJIAACHHUEC 3HaHUAMH W YMCHUSAMU 110 K&)K)IOﬁ JAUCIUIIIIMHE, BBIIIOJIHACT
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BHEAYIUTOPHYIO paboOTy MO WHAWBHIYaJbHOMY IUIAHY, B 3aBUCHMOCTH OT COOCTBEHHOW MOATOTOBKH,
OromKeTa BpeMeHH U APYTUX YCIOBHM.

EskeTHEBHO CTYACHT JOJDKEH YACIAThH BBHIOJHECHUIO BHEAYAUTOPHOW CaMOCTOSITCIBLHON paOOoThI
B CPETHEM HE MEHee 3 4acoB.

[Ipu BEIMOTHEHWHM BHEAYAUTOPHON CaMOCTOSATENBHOM paboOTBl CTYAEHT WMEeT TIPaBo
oOpamarhsCcsi K TPEroJaBaTeNi0 3a KOHCYNbTAIlled C IEeNbI0 YTOYHEHHS 3aJaHusi, (pOpMBI KOHTPOIS
BBITIOJIHEHHOTO 33JIaHUS.

6.3. MaTtepuaJjsbl 1Js NPOBEAEHUs TEKYIIEr0 W MPOMEKYTOYHOI0 KOHTPOJIsI 3HAHUM
CTY/I€eHTOB
6 cemecTp

KonTpoabsnas padora Ne 1

1. HaiiTi Bce 3HaUeHUS KOPHS V-8 —8iv3.

2. lIpencraButh B anredbpandeckoit hopme Ln(l + L\/g)

3. IIpencrasuts B anredpandeckoit popme Arctg (—2\/3+3i)

4. Beryeptuth 0071aCTh, 331aHHYI0 HepaBeHcTBamu |z + 1| = 1, |z + i| < 1.

KonTpoJsbnas pabora Ne 2

1. TIpoBeputh, uTou (X, y)SBISETCS JCUCTBUTEIHHON (MHIMOK ) YaCThIO TOJIOMOP(HON QyHKIIHH.
BoccTtanoBHUTH TOIOMOPQHYIO B OKPECTHOCTH TOUKH Zo GyHKIHIO f(Z) 10 M3BECTHON
nedicTBuTENbHON 9acTy u(x,y) Wi MHUMOM v(x,y) W 3Hadenmio f(z,), u=x%—y*+
x,f(0) = 0.

2. BoruucnuTh UHTETpal OT GYHKIMU KOMILIEKCHOTO MIEPEMEHHOTO 0 JaHHOW KpUBOI
_[z|z|dz, L: ﬂz| =1 imz> 0}.
L

3. Haiitu Bce 1OopaHOBCKHE pa3ioKeHUsl JAHHON (YHKIIMH 110 CTETIEHAM Z

_ 1z+196
f2)= 982 +72° —z*"

4. OnpenenuTs TUI 0CO00M TOUKH z =0 I JaHHOW (PyHKIIMU

4
flz)=z"exp—.
A
Konrtpoabnas padora Ne 3
1. IlpeacraButh B anredpanydeckoit hopme Ch(l— 7Z'i).
2. Onpenenuts BUI KpuBo Z = —Sect + i3tgt .

3. laHHy10 QYHKIUIO Pa3sIokUTh B psia JlopaHa B OKpECTHOCTH TOUKHU Z,

f(z)=zsinz—=, z,=2.

7—-2’
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4. JIns naHHOM (PYHKIIMW HAWTH BCE M30JUPOBAHHBIC OCOOBIE TOUKH
_ 221—sin2z

¥ OTpenenuTh ux tum | (Z) = my

KonTpoubnas padora Ne 4

cos® z
zsinz

dz .

3anava 1. Beruncnute uHTErpai
\Z-TT|=2
e’z ~1—sin 3z
5 dz.
‘2‘20,3 z°sh 372-2

3agayva 2. BeiunciauTe HHTETpan

o0
- dx

k (x2-10x+29]

+

3anava 3. Beruuciute UHTErpai

])-o (%2 + x)cos x

) 13,36

3agayva 4. BeiunciauTh HHTETpai

KonTpoasnas padora Ne 5
3anaya 1. Haiitn o6pa3s obnactu D npu otoOpaxkenun W= f(z):

_z+1-2i

D:{ZECZ :‘z—2—i‘>2}, f(z)—m—.

3anmaua 2. Haiitu 06pa3 obmactu D npu otoOpaskeHun W = f(z):

Nl ~

D:{ZECZ :—r <Imz <3z, Z-’/—'it,te(—ﬂ,ﬂ]}, f(z)zexp(—

3anaua 3. Haiitu o6pa3 o6mnactu D npu otoOpaxkeHun W= f(Z):

D={zcC,:—2<Rez<0,z#t,te|-10), f(z)=ichiﬂ72.

3anmaua 4. Haiitu 06pa3 obmactu D nipu otoOpaskeHun W = f(z):
D:{ZECZ ‘0<Rez<l Imz >0}, f(z)=thizz.

Konrtpoubnas padora Ne 6

Z -
e~ —SINn z
3anaya 1. Beruncinute uHTErpa I ———az.
|Z|=0,3 z
27T dx

3anaya 2. BeluncinuTe UHTErpai j .
0 (\/7 + COS Xi

3amaua 3. Haiitu 06pa3 obnactu D mpu oToOpakeHHH W = f(Z):

D={z eCZ:Imz<O,z¢it,te(—oo,—1J}, f(z)Z%(Z—FEJ.
Z



3anava 4. OTo6pa3uTh Ha BEPXHIOO MOIYILIOCKOCTh OJHOCBA3HYIO 00J1aCTh

D={2eCZ |7 >1, |z—i|>l}.

Hepeqenb BOIIPOCOB 1 3aJaHuH JJ19 KOHTPOJIbHBIX pa60T

1. KonTponbHas paborta o teme "Ananurndeckue ¢pynkiuu. Kondopmusie orodpaxkenus

2. BoccTaHOBUTH aHATTMTUYECKYIO (QYHKIIHIO IO €€ JeHCTBUTENbHON MM MHUMOU YacTH.
3. Haiitu nuHeiinyro QyHKIHIO, 0TOOpasKaromyto 00JacTh Ha 00JIaCTh.

4. Haiitu 1poOGHO-ITMHEHHYIO (QYHKIIUIO 10 TPEM ITapaM COOTBETCTBEHHBIM TOUKAM.
5. OTo0pa3uTh KOHPOPMHO 00TaCTh HA 00JIACTD.

6. KonrponbHas pabota o teme "KomrutekcHeiii uaTerpan. Psa Jlopana"

7. BEIUNCINTD 3HAYEHHUS TPaHCUOCHACHTHBIX (I)YHKI_II/Iﬁ KOMIIJICKCHOT'O IICPEMCHHOI'O.

8. BeaucanTh KOMITICKCHBIA UHTETPAJI, HCIIOJIB3YsI HHTETpalIbHYI0 hopmyiry Korm.
9. Paznoxuts ¢pyHkuuio B psg Jlopana B yka3aHHOM KPYTOBOM KOJIBIIE.

10. Haiitu u kmaccu(uiupoBaTh U30JIMPOBAHHBIE 0COObIE TOUKH (DYHKITHH

KOMIIJICKCHOT'O TICPEMEHHOTO.

CnucoK BONPOCOB K 3a4eTy

1. [losne xoMmmIeKCHBIX 4YMcen (OmpejaeseHue, CBOICTBa, IeoMeTpuyecKass HHTEepIpeTanus,
orepaIy HaJl KOMIUIEKCHBIMU YHCIaMH).

Crepeorpaduueckas IpoeKius; e€ OCHOBHbIE CBOWCTBA.

DyHKIUHA KOMIUIEKCHOTO NepeMeHHoro. [Ipenen u HenpepbIBHOCTb.

DKCIIOHEHTA B KOMIUIEKCHOHN 00JaCTH U €€ CBOMCTBA.

TpuronomeTrpuueckue u runepoonueckre GyHKIMN ¢ KOMIUIEKCHBIM apryMEHTOM.

o a0k~ N

CreneHHble paabl B KOMIUIEKCHOM o0mactu. Teopema Abens. Kpyr cxonumoctu.

7. HuddeperurpyeMocTs U TpoU3BOIHAS (PYHKIIMM KOMIUIEKCHOT'O MEPEMEHHOr0. Y CIOBHS
Komm - Pumana.

8. I'apmonnueckue (yHKIUH; HMX CBSI3b C aHAIUTHYECKUMHU (YHKIUsAMHU. BoccTaHoBneHue
aHATTMTUYECKON (DYHKIIMU 1O ACHCTBUTEIBHON UM MHUMON YacTH.

9. I'eomeTpUueCKUil CMBICI apryMeHTa U MOoAyns npou3BogHOW. [loHATHE KOH(POPMHOTO
0TOOpaXKEHMUSI.

10.  Jluneiinas QyHKIus, €€ CBOWCTBA.

11. Oyukims W =1/z. Yron B 66CKOHEYHO yIaIEHHOM TOUKE.



12.
13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.
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JpoOHo - nuHelHas GpyHKIUS U e€ TPYNIIOBOE U KPYTOBOE CBOWCTBA.

Boccranosnenue 1po6HO - TMHEHHONW QYHKIMU IO TPEM MapaM COOTBETCTBEHHBIX TOYEK.
CoxpaHeHre CUMMETPHUH MPU IPOOHO-IIMHEMHOM OTOOpaKeHUH.

OOmuit BUJ 1pOoOHO-TMHEHHON (QYHKIHH, OTOOpaxaromieid: 1) BEpXHIOK MOTYIIIOCKOCTh

Ha eIMHUYHBIA KPYT; 2) SAMHUYHBIA KPYT Ha ceOsl.

Mmoro3HnauHast pyHKUus paarkain. CBOHCTBa paauKaa.

Mmoro3naunas pyHkuus sorapupm. CoiicTBa jJorapupma.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKLIMK KOMIUIEKCHOTO apryMEHTa.

CreneHb ¢ KOMIUIEKCHBIM MTOKa3aresneM. CTeneHHas U o01mas nmokasartenbHas (pyHKIuu.
WHTerpan no KOMIIJIEKCHOMY IIEPEMEHHOMY, €T0 OCHOBHBIE CBOICTBA.

Teopema Ko 11 0ofHOCBA3HOM 001acTH.

Teopema Kormmm 1y1st cocTaBHOTO KOHTYpa (MHOTOCBSI3HON 00JIACTH).

Wurerpanbuas popmyna Komm.

beckoneunas nuddepeHInpyeMoCTh aHATUTHYECKOH QyHKLIUY.

Teopema Mopepa.

Crenennsie psiibl B KOMIUIEKCHOU obnactu. Teopema Abens. Kpyr cxoaumoctn.
Teopema Beliepmtpacca 0 paBHOMEPHO CXOASIIUXCS pAJaX aHATUTUYECKUX (YHKIMH.
Psn Teitnopa. Paznoxenne GyHKIUU B CTETIEHHON s

Hepagenctsa Komu 1t koaguumentos psna Teitnopa. Teopema JlnyBuis.

Hynu ananutnaeckoit pyHkimu. M301MpoBaHHOCTh AaHATUTUUECKUX HYJIEH.

Teopema e AMHCTBEHHOCTH.

[TpyHIMI MakcUMyMa MOZYJIS.

Psn Jlopana. Pasnoxxenue ¢pyHKIMH B 0000IIEHHO-CTENIEHHOM psil.

N3onupoBanHbIe 0cOObIE TOUKH OJJHO3HAYHOTO XapakTepa.

Teopema Coxounkoro.

Brruer (bYHKI_II/II/I KOMIIJICKCHOTO TIECPEMECHHOTO. Brluncienue BeryeTa (I)yHKI_II/II/I

OTHOCHUTCIIBHO ITOJIFOCA.

OcHoBHast TeopeMa O BblueTax. BeueT pyHKIMN OTHOCUTENBHO OECKOHEUHO YAaTIEHHOM

TOYKH.

Jlorapudmuueckuii BerueT. [IpuHIMI aprymeHTa.

Teopema Pyme. /loka3areabcTBO OCHOBHOM TEOpPEMBbI areOphl



Kounmponws oceoenus komnemenuyuii

No Bun xonTpoms KonTponupyembie pasaeibl Komnereniuu,
i\ KOMITOHEHTBI KOTOPBIX
KOHTPOJIHPYIOTCS
1 | AyauropHas Paznen 1-Pa3znen 2 B 6 cemectpe YK-1,0I1K-1
KOHTp.paboTa(IpoBepK
a 1 OIICHKA)
2 Tectuposanue. Pasnen 1,Pa3nen 2, Pazgen 3B 6 YK-1, OIIK-1
TloaroToBKa K CCM.
rectupoBanmio(oenka (cemectpe; Pasgen 4, Pasmen 5, Paznen
Pe3YIbTATOR) 6 B LIIECTOM CEMECTpE;
3 CamocrosTensHoe Paznen 1-Pa3znen 3 B isitom cemectpe VYK-1, OIIK-1
petticHue Paznen 4- Pasgen 6 B 1mecrom
MpaKTUYECKUX 3aJaHU
ceMecTpe
(aymuropHas)
4 | Teopernmueckuii ect | Pasmen 1-Pasgen 6 B 1mrectom OIIK-1
cemMecTpe
5 DK3aMeH B MIECTOM VK-1

cemecTpe

Pasnen 1- Pa3znen 6

15
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7. Y4eOHO-MeTOANYECKOE W MATEPHATBHO-TEXHUYECKOe olecrneyeHue

aucuunauabl  IlepeyeHb  OCHOBHOM W

JOMOJTHUATEILHOU

yueOHoi

JINTEPaTypPbl, HEOOXOAMMOI 1JIsl OCBOeHUsI AUCHUIIMHBI (Moay.as)) TOKII.

7.1. YueOHasi uTepaTypa:

1. JIynn, I'.JI. ®yHKIIMU KOMIIIEKCHOTO IepeMeHHOro0. OrneparnnoHHOEe HCUUCTICHNE

/ T JL. JIynn, JI.3. Dascronsu. — CII16: Jlans, 2022

2. Bonkosbicckuid, JI.V. COopHUK 33124 110 Teopun QYHKIIUH KOM-

3. mekcHoii nepemennoit / JI.W. Bonkossicckwid, ['.J1. JIynm, W.T.

ApamanoBud. — M.: ®uszmatiaut, 2020

4. Beicuias MaTeMaTHKa JJs HHXeHepoB: B 2 T. / mox pen. H.A. Mukynuka. —

Munck: Dmaiina, 2004 —T. 2 — 586 c.

5. IlanTenees, A.B. Teopust GpyHKINH KOMITJIEKCHOTO TIEPEMEHHOTO U

OIICPaIOHHOC UCHHUCIICHHUC B IIPpUMCpPAX M 3aJa4ax / A.B. HaHTeHeeB,

6. A.C. SIxumoBa. — M.: Briciiag mkosa, 2001 Tekct nexuuii.

7.2. UHTEpHET-pecypChl

Haszanme pecypca

Ccruika/moctyn

DneKTpOHHAs Ooubnmoreka  ownaiiH  «EnuHoe

OO6pa3oBaTeNBbHBIM pecypcam»

OKHO

http://window.edu.ru

«O06pa3oBarenbHbIi pecypc Poccum»

http://school-collection.edu.ru

®DenepaibHEI 00pa30BaTENBHBIN TOPTA:
YUpexaAeHus, nporpaMmmel, cranaaptsl, BY3b1, Tectel EI'D, [TMA

http://www.edu.ru—

®enepanbHblil LIEHTP
pecypcos (®IINOP)

nH(pOpMaMOHHO-00pa30BaTEILHBIX

http://fcior.edu.ru-

OBbC "KOHCVJIbTAHT CTYJEHTA".
DieKkTpoHHast OMOJIMOTEKAa TEXHUIECKOTO By3a

http://polpred.com/news

NznatenbctBo «JlaHby. DNEKTPOHHO-OMOINOTEUHAS cCCTeMa

http://www.studentlibrary.ru-

HSH&TCJ’ILCTBO «JIaHbBY. 3J'IeKTpOHHO-6H6J'H/IOT€"IHaH CHUCTEMA

http://e.lanbook.com-

E>xenenensHuK Hayku u obpasoBanus FOra Poccun «Axanemusiy

http://old.rsue.ru/Academy/Archives/|
ndex.htm

Hayunas anextponHas oubnuorteka«e-Library»

http://elibrary.ru/defaultx.asp-

DnektponHo-0ubaroreunas cucrema IPR books

http://www.iprbookshop.ru-

DNEeKTPOHHO-CIIPABOYHAsI CUCTEMA JOKYMEHTOB B cepe
obpazoanus «MHDOPMUOY

http://www.informio.ru

NudopmanmorHo-nipaBoBas cucrema «l apanT»

CereBas Bepcusi, IOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM ceTn
Nurl’y

7.3. IlporpammHoe obecnieueHue:
1. MicrosoftExcel

2. MicrosoftWord

3. MicrosoftPowerPoint



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
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7.4. MaTepuajJbHO-TeXHHYECKOe o0ecrneyeHue
B opranumszanum y4yeOHOro rmpouecca HEOOXOJUMBIMU SIBIISIFOTCS CPEICTBA,

o0ecreunBaroIue ayAMOBU3YyaIbHOE

BOCIIpUSATHE

yuyeOHOro  Marepuana

(criennan3upOBaHHOE IEMOHCTPAIIMIOHHOE 000PYA0BaHUE):

Aynutopust Ne303

386132, Pecrrybnmuka Uuarymerus, r.o0. ropon Ha3pans,
r.Ha3zpans, Tep. 'amyp3ueBCcKuil aIMUHUCTPATUBHBIN
OKpyT, yi. MaructpaneHas, 1. 39«a» Ayza. Ne303.
[noutans 71.6 M?

Criennanu3upoBaHHas yueOHass MeOemb s
00yJaronMXxcs U MPenogaBaTesis; TeXHUIeCKHe
cpencTBa 00y4eHns (KOMIBIOTepHAs TEXHHUKA, JOCKa,
MYJIETUMEIUIHOE 000PYIO0BAaHUE: HHTEPAKTHBHAS
JIOCKa, TPOEKTOP); NOCTYN K HH(POPMAIITMOHHO-
TeJIeKOMMYHHKAIIMOHHOU cet IHTepHeT; yaeOHO-
METOJTNYECKHIE MaTepHaIIbI.

st caMmocToATeNbHON paboThl 00YyYaIOINXCS.
Aynutopus Ne 116

386132, Pecrrybnuka Muarymerus, r.o0. ropon Ha3pans,
r.Ha3zpans, Tep. 'aMyp3ueBCKUil aIMUHUCTPATUBHBIN
OKpYT, yi1. MaructpanbsHas, 1. 39«a» Aya. Nell6.
ITnomans 36,2 M

Paboune mecta 1yist 00y4aromIMXCsl, TEXHUUECKHE
cpencTBa o0y4eHus (HOyTOyK, 1ocKa), JOCTYI K CETH
HurepHeT, yueOHO-METOANIECCKUE MaTCPHATIbI,
ANIEKTPOHHBIC 00pa30BaTEIbHBIC PECYPCHI.




Pabouas nporpamma no aucuuinae « TOKII (koMniieKCHbI aHAJIN3)» COCTaBJICHA
B cootBerctBuHM C TpeboBanmsiMu PI'OC BO no nampaBinenuto mnoaroroBku 03.03.02
®dusnka, YTBEP)KICHHOIO MPUKAa30M MUHHCTEpPCTBA HAyKW U BBICHIETO OOpa30BaHUs
Poccuiickoit ®enepanuu ot «07» aBrycra 2020 r. Ne 891

[TporpamMmMy cocTaBHII: CT. IPENoOJaBaTeNb Kadeapsl
MareMaThuyeckoro anaiusa Ayiiesa M.A.

[Tporpamma ogo0peHa Ha 3acenanuu kadeapsl «MareMaTHIeCKHi

anaiu3y» [Iporokon Ne 8 ot «27» _anpens_ 2026 ¢

[Tporpamma ogo0peHa Y4eOHO-METOAMUYECKON KOMUCCUEH (PU3HKO-MAaTeMaTHUECKOTO
¢akynprera
ITpotokon Ne 6 ot «28» anpens 2026 rona.
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Caenenns 00 yTBep:KIeHHH MPOrPaMMBbI Ha OYepPeHOI YIeOHBI roJ U perucTpanun

H3MeHeHMUit
YueOHbBIH Pemrenne kadenpor BHeceHHble U3MEHEHUS Tlonnuce 3aB.
roj (Ne mpotokona, nata) kaeapoit

2026-2027yr

ITpotokon Nell or | [IponucaHbl HHAUKATOPHI JOCTUKCHHUS

27.04.26r. KOMITETeHIIUY (3HATh, yMETh, BIIAJIETh).

®DOoH/T OIIEHOYHBIX CPEJICTB YKa3aH Kak
MIPUIIOKEHUE

IIpunoxenue

®OH/I OHEHOYHbIX CPEACTB JUCIHUIIJIMHBI (MOAYJIS)

Teopust pyHKIIUN KOMILIEKCHOTO NEPeMEHHOT0

03.04.02 ®PU3UKA

KpuTepun oneHKH NPOMeKYTOYHOI aTTecTauuu B popme 3a4eTa

Ornenka

XapakTepucTHKa TpeOOBaHMH K pe3ybTaTaM aTTecTanuu B popMme 3aueTa

«3auTeHoy

Teoperndeckoe coepskaHnue Kypca OCBOSHO ITOJTHOCTBIO O€3 MPOOEIOB HIIH B LIEJIOM,
WM OOJIBIIEH YacThi0, HEOOXOJMMBIE TPAKTHYECKHE HABBIKM PA0OTHI ¢ OCBOCHHBIM
MaTepuaioM cHOpMHPOBaHBI UK B OCHOBHOM C(DOPMHPOBAHBI, BCE WIIH
OOJIBLIMHCTBO MPELYCMOTPEHHBIX pabouei mporpaMMol y4eOHbIX 3adaHnui
BBITIOJTHEHBI, OT/ICNIbHBIC U3 BBINOJHEHHBIX 3aJaHUI COJeprKaT OMIMOKH.

«He 3auteno»

Teoperuueckoe cofiepkaHue Kypca 0CBOSHO YaCTUYHO, HEOOXOMMbIC HABBIKU
paboThl He chopMHUPOBAHBI UK CHOPMUPOBAHBI OTACIBHBIC U3 HUX, OOJBIITMHCTBO
MPEeIYyCMOTPEHHBIX paboyueii yueOHOM MporpaMMoii 3a1aHuil He BBITIOIHEHO JINOO
BBIMOJIHEHO C TPYOBIMH OITUOKAMH, KAYECTBO WX BBITOJHEHHUS OI[CHEHO YHCIIOM

0aIoB, OJIM3KUM K MUHAMYMY.

Kpurtepum oueHKHN NPOMeKYTOYHOM aTTecTaluu B gopMe IK3aMeHa

Orenka

XapakTepucTUKa TpeOoBaHUH K pe3yJIbTaTaM aTTecTauuu B opMe IK3aMeHa

«OTINYHO»

Teoperuueckoe coaepkaHue Kypca OCBOEHO IOJHOCTbIO 0e3 IpoOeros,
CHCTEMHO U TIIyOOKO, HE0OXOIUMbIE MPAKTUIECKUE HABBIKM PAOOTHI C OCBOCHHBIM
MaTepuajoM CcQOpPMUpPOBaHbI, BCE NPEAYCMOTPEHHbIE pabodeld  y4yeOHOMH
IporpaMMoil  y4yeOHble 3aJaHHs BBIIOJHEHBl OE3yNpe4yHo, KauecTBO HX
BBITIOJTHEHHS OIICHEHO YHCIIOM 0alyioB, OJIM3KIUM K MAaKCHMYMY.

«Xopouio»

Teopernueckoe cojepkaHue Kypca OCBOEGHO B LelnoM 0e3 ImpoOesnos,
HEOOXOIUMBIE TPAKTHYECKUE HAaBBIKM PpabOTBl C OCBOCHHBIM MaTepualioM B
OCHOBHOM C(OPMHUPOBaHBI, TPEAYCMOTPEHHbIE paboueil y4eOHOI Mporpammon
yueOHble 3a/JaHUsl BBIMIOJHEHBl C OTACNBHBIMA HETOYHOCTSIMH, KadecTBO
BBIMOJIHEHHSI OOJIBIIMHCTBA 33JaHUM  OLIGHEHO YHMCIIOM OajyioB, ONM3KHM K
MaKCHMyMy.

JIBHO»

<<y}10BJ’IeTBOpI/IT€ TCOpCTI/I‘lCCKOG COJACPIKAaHNEC KypCa OCBOCHO OoJbIIEH 4aCTbIO, HO HpO6CJ’IH

HE HOCAT CYIIECTBEHHOTO XapakTepa, HEO0OXOAWMBIE MPAKTUUYECKUE HaBBIKU
paboThl C OCBOCHHBIM MaTEpHaliOM B OCHOBHOM C(HOPMHPOBAHBI, OOJIBITHHCTBO
MPenyCMOTPEHHBIX padoyell yueOHOW MporpaMMoil yueOHBIX 3aJJaHUI BHIITOTHEHBL,
OTJENIbHBIE U3 BHIIIOJHEHHBIX 3aJaHUi colepKaT OIHOKH.

TCIBHO»

«HeynosnerBopu Teoperuueckoe colepKaHUe Kypca OCBOCHO YaCTUYHO, HEOOXOIHMMBbIC

HaBBIKM padOTHl HE CHOPMHUPOBAHBI WM CPOPMUPOBAHBI OTACIHHBIC W3 HHX,
OOJIBIIMHCTBO MPEIyCMOTPEHHBIX paboyeil ydeOHOW mporpaMmon y4ueOHBIX
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3aI[aHHI71 HE BEIIOJIHEHO JIMOO BEIIOIIHEHO C FPY6LIMH OH_II/I6KaMI/I, Ka4C€CTBO HX
BBITIOJTHCHHA OLICHCHO YHCJIIOM 6am1013, ONIM3KUM K MHUHHUMYMY.

MeTtoanyeckne yKa3aHus 10 OPraHU3AINH CAMOCTOSITEIbHOI padoThI CTYeHTOB

CamocrosTensHass padoTa SBISETCS OAHUM M3 BUAOB Y4EOHOH JESITENHHOCTH OO0ydYaromuxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPIaHU30BAHHOCTH, TBOPYECKOTO
MOJX0/1a K peIIeHHIO TPo0IeM y4eOHOTO 1 MPOPEeCCHOHAIILHOTO YPOBHSL.

AyauTopHas caMOCTOsTeNIbHas padoTa Mo y4eOHOH JUCHUIUIMHE OCYIIECTBISIETCS Ha Y4eOHBIX
3aHATHUSIX IO/ HEIIOCPEACTBEHHBIM PYKOBOACTBOM IPEIOAABATEIIS U 10 €T0 3aJaHHUIO.

BreaynutopHast camocTosiTeNnbHasi paboTa BBIIOJIHSCTCS II0 3aJaHUI0 IpernoaaBaTens 0e3 ero
HENOCPEICTBEHHOT'O YUacTHsL.

Buner 3amaHmii Ui BHEaAyJUTOPHOM CaMOCTOSITENIEHOM paboThl, WX XapakTep, yJUTHIBATH
crieruQuKy n3ydaeMoi yaeOHO! AUCIUIUIHHBI, HAWBAIYaJIbHBIE 0COOEHHOCTH 00YJarOIIerocs.

KonTponb camocTosTensHONH pabOTHl U OLIEHKA €€ Pe3ylbTaTOB OpPraHu3yeTcs KakK €IWHCTBO
IByX (opm:

1.caMOKOHTPOJIb U CaMOOIIEHKa 00y4aroLIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI MTPETOAaBaTENsl.

Opraan3anmsi ¥ pyKOBOACTBO AyAUTOPHON CAaMOCTOSITEIbHOI padoThI

AynuTopHas caMOCTOsTeNbHas padoTa MO TUCUUIUIMHE BBINOJHSAETCS Ha y4EOHBIX 3aHATHIX IOA
HETOCPEACTBEHHBIM PYKOBOACTBOM IPENOAABATENS U MO €T0 3aJaHHIO.

OCHOBHBIMH BUAAMHU ayJAUTOPHOMN pabOThI CAMOCTOSTEIBHON PaOOTHI SBISIOTCS:

- BBIIOJHEHHE J1a0OpaTOPHBIX M INPAKTHUYECKHX PAbOT OCYIIECTBIAETCS Ha Ja0OpPaTOpHBIX H
NPAaKTUYECKUX 3aHATHUAX B COOTBETCTBUH ¢ rpaduxom yueObHOoro mpouecca. s oOecrnedeHus
CaMOCTOSITETIbHOM  paboThl  mpemojaBaTeNsIMH  Pa3padaThIBAlOTCS  METOJUYECKUE YKa3aHHUsS 110
BBITIOJTHEHHUIO JTA00PAaTOPHOM /IPAKTUIECKOM PabOTHI.

Pabora ¢ nuTepaTypoil, ApyruMH HCTOYHMKaMH HHGOpPMALUH, B T.4. JIEKTPOHHBIMH, MOXET
PCaJIM30BbBIBATHCA Ha CCMUHAPCKUX U MPAKTUYCCKUX 3aHATUAX. I[aHHI)Ie HCTOYHUKHU I/IH(l)OpMaHI/II/I MOT'YyT
OBITH MMpeACTaBJICHBI HA 6YMa)KHOM I/I/I/IJII/I OJICKTPOHHOM HOCHTEJIAX, B TOM YUCJIC, B CCTHU I/IHTepHeT.

IIpenonaBarens GopMynupyeT Lesib paboThl ¢ JaHHBIM U MCTOYHHKOM HH(OPMAIMH, ONpeaesieT
BpeMs Ha POPabOTKY AOKyMEHTa U JOPMY OTYETHOCTH.

CaMo ¥ B3aUMOITPOBEpKa BBIMTOJIHEHHBIX 3a/IaHUI Yallle BCEr0 HCIOb3YyeTCSd Ha CEMHHAPCKOM,
NPaKTUYECKOM W JPYTHX BUjaax 3aHsaTuil. [IpoOneMHas /cuTyallioHHas 3aja4a JI0JKHA UMETh YETKYIO
(bopMyIUpPOBKY, K HEH IOJDKHBI OBITH IOCTAaBJICHBI BOIPOCH, OTBETHI HA KOTOPbIE HEOOXOAMMO HAlTH H
ob0ocHOBaTh. Kputepun ONEHKH MPaBUILHOCTH PEHICHUs MPOOJIEMHON/CUTYAIIMOHHOW 3a/1a4H JOJIKHEI
OBITH U3BECTHBI BCEM 00YYArOIIUMCH.

Opraanzanusi 1 pyKOBOACTBO BHeAyAUTOPHOH padoThl

BreayauropHast camocTosiTennbHast paboTa BRINOMHIETCS 0 33JaHUI0 IIPEnoaBareiis, Ho 6e3 ero
HEIMOCPEICTBEHHOT'O yYaCTHsL.

Ilpu mnpenbsiBICHUMM BHAOB 33JaHUl Ha BHEAYAUTOPHYIO CaMOCTOSITEIbHYIO paloTy
PEKOMEHIIyeTCsl MCHONb30BaTh AU((EepeHIUpPOBaHHBI MOAXO0X K YPOBHIO HOATOTOBICHHOCTU
oOyuatomerocsi. Ilepen BBIMOTHEHWEM BHEAYAMTOPHOW CaMOCTOATEIBHON pabOTHl TpemnojaBaTeb
MPOBOJUT KOHCYNBTAI[MIO C OIpENEICHHEM IIeNH 3aJaHus, €ro COAEp)KaHWsA, CPOKOB BBITIOIHEHUS,
OpPUEHTUPOBOYHOT0 00BeMa paboThl, OCHOBHBIX TPEOOBaHHUH K pe3yibTaTaM paboTbl, KpUTEPHEB OLICHKH,
(GbopM KOHTPOJISI U TIepedHs IUTepaTyphl. B mpoliecce KOHCYNbTAllMH MPETOIaBaTelb MPEIypekIaeT o
BO3MOKHBIX THITMYHBIX OIHI/IGKaX, BCTpCUAIOIINXCA ITPU BBITIOJIHCHWUU 3aJIaHUS.

Hdns  Meroguueckoro obOecnedeHHss M PYKOBOJACTBA  CaMOCTOSITENIBHOM — paboToi B
00pa3oBaTeIbHOM YUPEXKICHHN pa3padaThIBaloTCs yueOHbIE TOCOOHS], METOIUUYECKUE PEKOMEHJAINH T10
CaMOCTOSTEIIHHOMN IMOATrOTOBKE K pa3IM4YHbIM BHUIaM 3aHATHN C YUE€TOM CHCUHUAIIBHOCTU yqe6H0171
JUCLUIUIMHBI, 0COOEHHOCTE KOHTUHIE€HTa CTYIEHTOB, 00beMa U COACPKaHMs CaMOCTOSTEIbHOM padoTHl,
(G opM KOHTPOJIS U T.11.

CamocTosTenbHas paboTa MOXKET OCYIIECTBISATHCS MHAUBUAYAIBHO WIM TPYNIIAMH CTYJIE€HTOB B
3aBUCUMOCTH OT LECJIN, 06’[)6Ma, KOHKpCTHOﬁ TEMATHKHA CaMOCTOSITEIbHOU pa60TI)I, YPOBHA CJIOKHOCTH,
YPOBHS OATOTOBJIEHHOCTH O0YYaOLITHXCSI.

Bunamu 3aganuii 1y BHEay IMTOPHONW CaMOCTOSITETIbHOM pabOThI MOTYT OBITH:

- I71s OBNIAJICHUS 3HAHUMSIMU: YTEHHS TEKCTa; COCTABJICHHS IUIaHa TEKCTa; rpadudeckoe n300paxeHne
CTPYKTYpBl TEKCTa; KOHCIIEKTUPOBAHHWE TEKCTa; BBIMUCKM U3 TEKCTa; pabdoTa CO CIOBapsIMH H
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CIpaBOYHHMKAM; Yy4YeOHO-HCCIIeoBaTeNbCKasi padoTa; HWCIHONb30BaHHE ayAuo W  BHICO3AIUCEH,
KOMITBIOTEPHOM TEXHUKHU U VIHTEpHET pecypcoB U Op.;

- IS 3aKpEIUICHUs] M CUCTeMAaTH3alliy 3HaHWi: paboTa ¢ KOHCIEKTOM JIEKIIMH; TTOBTOpHAs paboTta
Hajg y4yeOHBIM MaTepHanoM; COCTaBICHHE IUIaHA, TE3WCOB OTBETA; COCTaBieHHE Tabiwi, pedycos,
KpPOCCBOPIIOB, TJOCCapus Ul CHUCTeMaTH3allMd Y4eOHOro Marepuaja; H3Yy4eHHE CIOBapet,
CIIPaBOYHHUKOB; OTBETHI HAa KOHTPOJBHBIE BOMPOCHI; aHAJIUTH4YeCKass 00paboTKa TeKcTa; MOATOTOBKA
co001IeHnH K BBICTYIIJICHUIO Ha CEeMHUHape, KOHPEPEHLIMH; MOATOTOBKa

pedeparoB, TOKIAI0B; cOcTaBlIeHUE Onorpaduii, 3alaHuil B TECTOBOHM opMe U Jp.

- st hOpMUpPOBaHUS YMEHUHN: pelleHne 3a7a4d U YIPAKHEHAN 10 00pasily; peleHre BapuaTHBHBIX
3amad W YNpPaXHEHWH; COCTABIICHHE CXEeM; pelIeHHe CHUTYaI[MOHHBIX MPOU3BOJCTBEHHBIX 3a[1a;
MOJATOTOBKA K JIEMIOBBIM M POJIEBBIM HIpaM; MPOEKTHPOBAHME M MOJIEIMPOBAHUE pa3HBIX BHUJIOB U
KOMIIOHEHTOB MPO(ECCHOHAIBHON JesTeNTbHOCTH, MOJATOTOBKA IPE3eHTAlNH, TBOPUYECKUX IPOEKTOB;
MOTOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-IKCIIEPUMEHTaIbHas paboTa; MpOeKTUPOBAaHUE U
MOJIEIIMPOBAHNE Pa3HBIX BUIOB H KOMIIOHEHTOB MPO(ecCHOHATBHOM e TeIbHOCTH | AP.

Hns obecnieueHuss BHEAYIMTOPHON CaMOCTOSITEIbHOW PabOThl IO TUCHUIUIMHE MPENnoaBaTeieM
paspabaTbeiBaeTCsi TepedeHb 3aJaHuii I CaMOCTOSITETbHOW paloThl, KOTOPBHIH HEOOXOmWM Miis
3¢ (eKTUBHOTO YIPaBIEHUS JaHHBIM BHIOM Y4eOHOU NesTeNsHOCTH 00yYaroInXCsl.

[IpenogaBarenb OCYIICCTBISET YIPABICHHE CaMOCTOSITCIBHON pabOTOM, peryimpyer ee o0bemM
Ha OJHO y4eOHOE 3aHATHE W OCYIIECTBISIET KOHTPOIb BBHIMOJHEHWS BCEMH CTyACHTaMH rpynnbl. s
ymoOcTBa TmpemnojaBaTellb MOMKET BECTH BEIOMOCTH Y4YeTa BBINIOJHEHHWS MHHHMYyMa 3aJaHHi,
HGO6XO[II/IMI>I IJIg 10ImyCKa K UTOTOBOM aTTecTaiuu 110 JUCHUIIIINHE.

B mpomecce camocroATensHOW pPa0OTBHl CTYAEHT MpHOOpETAaeT HABBIKM CaMOOPTaHH3alluy,
CaAMOKOHTPOJISI, CaMOYIPAaBIEHHs] W CTAHOBHUTCS AKTUBHBIM CaMOCTOSITENFHBIM CyOBEKTOM YdeOHOMH
JIeSITeIbHOCTH.

CTyoeHT caMOCTOSITEIBHO ONpeAessieT PEeKUM CBOSH BHEAayIUTOPHOW pabOTHl U Mepy Tpyla,
3aTpaurBaeMOr0 Ha OBJIQJICHWE 3HAHWSAMH W YMEHHAMH [0 KaXIOH JHUCIUIUIMHE, BBIIOJHSCT
BHEAYTUTOPHYIO pabOTy MO0 WHAWBHIYaJbHOMY IUIAHY, B 3aBHCHMOCTH OT COOCTBEHHOW ITOATOTOBKH,
Oro/pKeTa BpeMeHH U JPYTUX YCIOBHIM.

E>keTHEBHO CTYACHT JOJDKEH YAEINSAThH BBHITIOIHEHUIO BHEAYTUTOPHONH CaAMOCTOSTENBHON paboThI
B CpeTHEM HE MeHee 3 4acoB.

[lpr BBIIONHEHUH BHEAYIUTOPHOW CaMOCTOSTENBbHOW pabOTHl CTYAGHT HWMEET MpaBo
o0pamaTeCcsi K MPErojaBaTelio 3a KOHCYJbTAllMeH C IENbI0 YTOYHEHHWsS 3alaHus, (POPMBI KOHTPOIS
BEITIOJTHEHHOT O 33J1aHUsI.

MaTepna.m)l AJIS MIPOBEACHUSA TEKYHICI0 U IIPOMEKYTOITHOI0 KOHTPOJISA 3HAHUH CTYAECHTOB

1. OnleHOYHBIE MATEPHAJIBI IS TEKYIIEr0 KOHTPOJIs

1.1. TecToBbIC MaTEpHAJIBI

Tema « KoMIiekcHbIE YHCIIA»

1.0Onpedenume OeticmeumenvHylo U MHUMYIO YACMU KOMNJIEKCHO20 YUCIa
z=2+3i

l.Rez=x=2 Imz=y=3

2..Rez=x=5 Imz=y=1

3.Rez=x=2 Imz=y=-3

2. Onpeoenume OelicmeUMENbHYIO U MHUMYIO YACMU  KOMNIEKCHO20 YUCTA
z = 5i

l.Rez=x=-2 Imz=y=5

2..Rez=x=0 Imz=y=5

3.Rez=x=-2 Imz=y=-5

3.0npedenume mooyno u apaymenm komnaexcroz2o yucia Z = —1 + i3

1.|z| =2, = %n
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2

2. |Z| =1, P = —57'[
4
3|Z| = 2,(/) = 57’[
4. Yxazamv mpuzonomempuueckyio gopmy sanucu KomniexcHozo yucia Z = 2 — 21
1 .z= 2(6057171 + isinin)
2.z = 2(cos§7r + isinin)
3..z= 2(cos§7r —i singn)
4 . .4

5 Ecuzy = 2 u 2z, =2 (COSETL' + lSlTlgn'), mo ux cymma Z = Zy + Z, pasna
l.z=4+2i

2..z=2+4i
3.1.z=4+2i
6. Boruuciums (2 — 21 )7
1.212
2. 412
3.2712
6/
7. Onpedenums 6ce 3HAUEHUSL KOPHSL Vi
g +27K L g +27K
1. z. = cos*>——+isin*——, k=0,1,..5
K 6 6
g +27K L g +27K
' = - 2 -~ = U,l,..
2. 7, = COS + isin k=0,1,..6
6 6
g +27K L. g +27K
3..z, = cos*——+isin*>——, k=0,1,..6
K 5 5

8. Hatimu oeticmeumenbHbvle peulenus ypasHeHusl .
BGx+i)R2R+D+(x—iy)1+ (1+2i)=6+1i

1.17

2.0,25

20
3.=

17
9.1lposepumys cnpaseonueocmv modcoecmea. Z, + Z, = Z; + Z,.

1. na

2. HeT

10 . Onpedenums  xopuu ypasnenusn: z> +2z+2+0

lz;=1+i; z;-=1—-1i

2. .21=2+i ) lez_i

31lzi=—14i; zj=—-1—-1i

11. Onpedenums mpuzonomempuueckyro gopmy 3anucu Komniekcrnozo uucia I = —1— iv3

1.—1—iv3=2[cos (-3m) +isin (-3m)].

2.-1—iV3=2][cos (- 3m) +isin (—3m)]

3.-1-iV3=4[cos->m +isinzn].

12. Onpedenumo Kakoe MHONCECMBO MOUEK HA KOMNIEKCHOU NJIOCKOCMU 3A0AHO YCI08UEM.
|z — 2i| <3,

1. kpyr paguyca R=3 C 1eHTpOM B TOUKe zo = 2

2. OKPYXHOCTh paamyca R=3 C meHTpoM B TOuke z, = 2

3. kpyr paguyca R=2 C 1eHTpoM B TOUKE 2z, = 3
13 . Onpedenums Kakoe MHONCECHBO MOYEK HA KOMNIEKCHOU NIOCKOCMU  3A0AHO YCI108UeM

1 < |z —2i| <3,
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1. KOJIBIIO, OTPAHUYEHHOE IBYMSI OKPYKHOCTSIMU R =1 ¥ R = 2 ¢ LUEHTPOM z, = 1, BKIItO4as
OKPY>KHOCTB paguyca R =2

2. KOJbIIO, OTPAHUYECHHOE JIByMSI OKPYKHOCTSIMU R =1 u R =2 c neHtpomz, = 1

3. KOJIb110, OTPAaHUYEHHOE IByMsI OKPYKHOCTSIMU R =2u R =3 ¢ LleHTpoMz, = 1

14 Onpe@eﬂun% KaKoe MHOJMcecmeo mouyekK Ha KOMnJZeKCHOﬁ niockocmu 3a0aH0 ycioeuem
T T
- 7 <argz < E

1. cekTop, OrpaHUYCHHBIN IBYMS JIy4aMU argz = % U argz = —g, BBIXO/ISIIIIMMU U3 HAYasa
KOOpP/IMHAT.

2 KOJIBIIO0, OTPAaHUYEHHOE ABYMSI OKPY)KHOCTSIMU

3. nBanyya argz = g u argz = —%,
15.0npedenums ~ MHOJICECMBO MOYEK — HA KOMNJIEKCHOU NJIOCKOCMU, KOMOpoe  3a0aemcs
yerosuem Im (z — 1) = 2.

1. MHOKECTBO BCEX TOYEK KOMIUICKCHOM IIOCKOCTH, KOTOPBIE JIEXKAT BBIIIEC OPSIMON ¥ = 3

2. MHOKECTBO BCEX TOYEK KOMIUIEKCHOM IIOCKOCTH, JIEKAIIUX Ha MPAMOM y = 3

3 . MHOXXECTBO BCEX TOYEK KOMIUICKCHO# IIIOCKOCTH, KOTOPBIE JIGKAT HUKE OPSIMON y = 3

Tema «/{uppepenumpyemoctsb GyHKUUH KOMILUIEKCHOT0 IIEPEMEHHOI0»
3

16. Onpedenumo  Oeticmeumenvuyio u muumyio yacmu  gynkyuu W=z> — 1Z.

1. U=x3-3xy%—y; V=3x%2y —y3 —x

2. U=3x3—xy?—vy; V=x2y—-3y3 —«x

3. U=x343xy%-y; V=3x%y+y3—x

17. Yemanosums  s615emcsi i MHOXCECmB80 mo4eK, 3a0aHHOe Ha KOMNIEKCHOU NIOCKOCU

COOmMHOUeHUeM |z — 3+ 2i| <2, obracmoio

1l.na

2.HeT

18. Onpedenums  signsemca au ananumuyeckoii pynxyus W = ze”

1l.na

2.HeT

19. Onpedenums  gvinoansromes  au ycrosus Kowu-Pumana ona ¢hynkyuu
W=2z3-3z—1i

1.na

2.HeT

.2

20. Onpedenums  cywecmeyem au  onsa pynkyuu W = e'*" npouszsoonas
1l.na

2.HeT

21.0npedenump sensemcs au ona ananumuseckoii gynxyuu f(z) = U(x;y) +iV(x;y)
gyuxyua U(x;y) = x3 — 3xy+ 1 ee oeiicmeumenvroii uacmoio

l.ma

2.HeT

22.0npedenums eoinonnsomes au o Gynkyuu W = 222 — iz yenosus Kowwu-Pumana
l.ma

2.HeT

23.0npedenums sensemcs au ona anarumuyeckoii gynxyuu f(z) = U@ y) +iV(x;y)

Pynryua V(x;y) = 2xy +y ee muumoii uacmvio
1.0a
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2.HeT

24O0npedenums  asnsemes au anarumuyeckot pynkyus W = f(z) = zz
l.ma
2.HeT
25 Onpedenums siensemes i ougpgpepernyupyemoii pynkyuas W = f(z) = z%z
l.ma
2.HeT
26. Onpeoenumso svinoansaomces au ycaosus Kowu —Pumvan ons gynxyuu

W =f(z) ==|z|Rez a
l.ma
2.HeT
28. Onpedenums aensemca nu anarumuueckoii pynkyuas W = f(z) = sin 3z — i;
l.na
2.Her
29. Onpeodenums gvinoansromes au yciosus Kowu —Pumana ona  ¢hynkyuu

W = f(z) = |z|Imz;

l.ma
2.HeT
30. Onpeoenumo aensemes au oudpgepenyupyemoii pynkyus W = f(z) = ze?;
1.na
2.HeT

31. Onpeoerums  sensemes w pynxkyus W = f (z) = zImz anarumuueckoi
l.ma
2.HeT

32..Iposepump evinonusomesa m ona gynkyuu W = f(z) = zZRez ycnosus Kowu —
Pumana

l.ma

2.HeT

33. Onpedenums cywecmeyem nu ons pynkyuu W = f(2) = |z|z npouseoonas

l.ma
2.HET

34. Onpeoenums  moocem nu 6oimo pynxyus V(x;y) = 2Xy +y 6vimo muumoii wacmoio
ananumuuecxoii pynxyuu f(z) = U(x; y) +iV(x; y)

l.ma

2.HeT

35.0npedenums moscem nu 6vimo pynkyus U(x; y) = 2e*cos y deiicmeumenvroii uacmoio
ananumuuecxoi gynxyuu f(z) = U(x; y) +iV(x; y)

l.na

2.HeT

36. Onpedenums a618emcs 1 MHONCECMBO MOYEK KOMNIEKCHOU NIOCKOCMU, 3A0AHHOe
coomnowenuem |z — 2i| < 5 obracmuio

l.ma

2.HeT.
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Tema «MHTErpUpoBaHre PyHKIUI KOMILIEKCHOI'O IIEPEMEHHOI0»

37.Boiuucaums  unmezpan f C(l + i —2Z)dz no npamoii aunuu, coedunsioweti mouxu

z1=0uz,=1+1,

1.4

2.1 -1,

3. -4

38. Buiuucaums unmezparn fc(l +i—2z)dz no napabonre 'y = X 2 coedunsouer
moukuz; = 00U zy =1+ 1,

1.2
2.2+
3/ 2-i
39.. Yemanosums npumenuma au ghopmyna Kowu 013 8viuucienus unmespana
eZ
%—S_dz, rie JUHUSI UHTerpupoBaHusa L: |z| = 4
z—5i
L
l.ma
2.HET
40. Boiyucnumn, npumensis unmezpaiviyio meopemy Kowwu, unmezpan
eZ
3€—5'd2' rJie JIMHUS UHTerpupoBanus L: |z| = 4
z—5i
L
1.15
2.0
3.0,5
41.. Yemanosumov npumenuma au popmyna Kowu ona eviuucnenus unmeepana
jg dz 1
, rae =—
z(z2+ 1) A 2
l.ma
2.HET

42 Buviuucaums ¢ NOMOWbIO meopembsl O 8bldentax uHmecpail

jg Siniz g Lozl = 1

2z +20) Z, rae zl =
L

1.0

2.15
3.1

43.YKa)KuTe IpH KaKOM YCITOBHE | , f(2)dz ormymn wunrerpuposannus

l.noxeTerpanbras pynkuus f (Z) HenpepsiBHa
2. nonpiaTerpanbHas Gynkmus f(Z) ananutudeckas

3. nmuHus uHTErpUpoBanus L kpusas.
44.. Boiuuciums, npumensisi unmezpanvhyto popmyny Kowu, unmezpan
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fsinizd : 1
a)$——dz rae Lzl =3
L

14
2.0
3.15

45. Vkaosicume ycnogue, npu Komopom uHmezpa. fL f(z2)dz om ¢pynxyuu xomnaexcrozo

nepemennozo f(Z) ne sasucum om nymu unmezpuposanus
1.moxpTerpanshas Gyukuust f (Z) nenpepbisHa

2. noasinterpanbuas pyukuus [ (Z) ananuruueckast

3. nuuust uHTerpupoBanus L kpusas.

Tema 5. Paabl anaanTu4ecKuX QyHKIMM.

. . __ cos7z—1

46. Onpedenums xapaxmep ocoboti mouxu Zg = 0 ona pynxyuu © f(z) = — 3
6

1. cymiecTBEHHO 0co0asi W30JIMPOBaHHAS TOYKA
2. moJtoc
3.ycTpanumasi ocodasi Touka

. chz
47. Onpedenums xapaxmep ocoboti mouxu Zy = 2 ona Gyaxkumn  f (z) = m
1. cymecTBEeHHO 0co0asi M30JIMpPOBAaHHAS TOYKA
2. TOJIOC
3.yctpaHumas ocobas Touka

2

5 z2+1

48. Onpedenums xapaxmep ocoboti mouxu Zy = 1 ona pynxyuu f(z) = (—1)?

1. cymecTBEeHHO 0cobasi M30JIUpPOBaHHAS TOUYKA
2. TIOJIFOC
3.ycTpanumas ocobas Touka

49 Vxaxcume  eepnoe ymeepiicOeHue: U30IUPOSAHHA 0co0asi Mouka Zg Aensemcs O
gynxyuu  f(2) yempanumoii ocoboii mouxoii ecu

1. cymectByer Koneunsrii npenen Gynxiuu  f(Z) B Touke Zj;

2. cymecTByeT 6eckoneunsii npenen pynkuun [ (Z) B Touke Z

3. He CyIIeCTBYeT Tpeziena ( Hu KOHEYHOTo , Hu Oeckoneunoro) Gpyukunn [ (Z) B Touke z,

50. Vraowcume BepHOE yTBEpKICHHUE: H30JIMPOBAHHAS 0C00ast TOUKA Z(y SIBISETCS ISl (HYHKIIUH
f(2) cywecmeenno ocoboii mouxoii ecnu

1. cymectByet KoHeunslii npenen pynkiuu [ (Z) B Touke  Z;

2. cymecTByeT 6eckoneunsii npenen pynkuun [ (Z) B Touke Z

3. He CyIIECTBYET Mpesienia (HH KOHEYHOro , Hu 6eckoneunoro) Gynkiuu  f (Z) B Touke Z,

51. YkaxuTe BepHOE YTBEPIKICHHUE: H30JIHPOBAHHAS 0C00ast TOUKA Z( SIBISETCS ISl (DYHKIIUH
f(2) nonocom ecnu

1. cymectByet KoHeunslii npenen pynkiuu [ (Z) B Touke  Z;

2. cymecTByeT 6eckoneunslii npenen pynkuun [ (Z) B Touke  Z

3. He CyIIECTBYET Tpesienia (HH KOHEYHOTo , Hu 6eckoneunoro) Gpynkiuu  f (Z) B Touke Z,

52. Vkaoswcume eepnoe ymeepoicoenue. uzonupoeannas ocooas mouka Zy A61aemcs 0is
dynryuu f (Z) YCMPAHUMOIL 0COD0I MOYKOIL eciu

1. cymectByet Koneunsblii npenen pynkiuu  f (Z) B Touke  Z;

2. cymecTByeT 6eckoneunsblii npenen pynkuun [ (Z) B Touke  Z
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3. He CyIIECTBYeT Tpesiena ( Hu KOHEYHOro , Hu Oeckoneunoro) pynkuun [ (Z) B Touke Z
53. Vkaoicume 6eproe ymeepaicoenue. uzonuposannas ocooas mouka Zg sA611emcs o1
@ynxyuu f(Z) cywecmeenno ocoboit mouxoii eciu

1. cymectByer koHeunslii npesen pynkuuu [ (Z) B Touke  Z;

2. cymecTByeT 6eckoneunsblii npenen pynkuun [ (Z) B Touke  Z

3. He CyIIECTBYeT Ipesiena (HH KOHeuHoro, Hu 6eckoneunoro) pynkuuu  f (Z) B Touke Z,
53. Vkaowcume 6eproe ymeepaicoenue. uzonuposannas ocooas mouka Zg A611emcs 01
Gynxyuu  f(z) nomocom ecnu

1. cymectyet koneunslii npenen pynkuuu  f (Z) B Touke  Z;

2. cymecTByeT 6eckoneunsblii npenen pynkuun [ (Z) B Touke  Z

3. He CyIIeCTBYeT Tpeziena ( Hu KOHEYHOro , Hu Oeckoneunoro) yukuun [ (Z) B Touke Z

54. Yemanosumov npumenuma au hopmyna Kowu 0ns evluucieHus unmezpania
1

ez
———dz.
zc+z
lz-1l=5

l.ma
2.HeT.

Tema «Teopus BbIYETOBY.

55. Vkaocume popmynvr ona naxoxcoenus evivema GyHKuun f(z) B TOUKe Zg:
1. Beiuer paBeH K03(ppULIMEHTY NpU MUHYC THEPBOM CTENEHUW B JIOPAHOBCKOM pa3iioKEeHUHU

dysxmmn f(Z) B okpectHocTH Toukn Z = Zy: resf(zy) = c_;
2 BBIYET paBeH 4HCIy, onpesensemoro papenctsom: resf(zy) = ﬁ Sﬁy f(z)dz.

56. Bepno nu ymeepowcoenue, umo  eviuem (pyuxyuu  f (Z) ¢ omnocumensio ycmpanumoti
U3OTUPOBAHHOU MOUKU  Z(y PAeH HYIIO.

1. na

2.HeT

57. Bwiyucaumo, ucnonv3ysi unmezpaivuyio oopmyny Kowwu, unmeepan

jLeZdZ Lilz| = 2
Z_I_l,r,qe z| =

L

1.0

2.1

3.-15

. 1 . z2+1
58. Onpedenums xapaxmep ocoboti mouxu Zy = lona gynxyuu f(z) = =D ra)
1. cymecTBeHHO oco0asi M30JIMPOBaHHAS TOUYKA

2. momtoc

3.ycTpanumas ocobas Touka.

59. Yemanosumo npumeHuma meopema Kowu o éviuemax ons vruucienus unmeecpaia
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tgz
f Zez+2 dz
|z]|=1

l.ma
2.HET

60.. Yemanosumo npumeHuma iu meopema Kouwiu o ebiuemax 0ns evluucienus unmecepaia

1
ez
— dz.
zZc+ z
|z-1]=5
l.ma
2.HET.

61. Ycmanosumv npumenuma au meopema Kowu o eviuemax 0715 GbIUCIEHUA UHMESPANA
z
e~ cosnz

z2 4+ 2z
|z|=1

dz

Kpurepum ouenkn

Tekymas arrecTamusi MyTeM TECTHPOBAHUS MPOU3BOIUTCS B CPOKH, YCTAHOBICHHBIC BY30M IIO
3aBEpIICHUIO TeMbl YUeOHOU TUCIUIUIMHBL. OLIEHKAa «OTIUYHO» BBICTABIISETCS MPU BBITOIHEHUU
90% TecTOBBIX 3alaHUM, «XOpOIIO» - Tpu BbeiModHEeHUH 80% TECTOBBIX 3aJaHU U
«YAOBIETBOPUTENBHOY» - IPH BhIOTHEHUH 60% TECTOBBIX 3aaHUIA.

1.2. Bonipocsl 1151 codeceoBaHusi

Tema 1. «KomImiekcHbIe YuCIA».

Jaiite onpenenenrne KOMIUIEKCHOTO YHCIA.

Yro HazbIBaeTCs AEHCTBUTEIBHON U MHUMOH YacTSAMU KOMIUIEKCHOTO Ynca?

ChopmynupyiiTe MoHATHE MOJIYJs U apryMeHTa KOMIUIEKCHOTO uucia?

3anumure GOpMYIIbl Ui OTIPEIeNIeHUs] MOAYNs | apryMeHTa KOMIUIEKCHOTO YHcia

ChopmynupyiiTe TOHITHE MHUMOMN €IHHUIIBI.

3anumuTe TPUTOHOMETPUYECKYIO (HOpPMY KOMIUIEKCHOTO YHCIA.

CdopmynupyiiTe npaBuiIo HaX0XK/JIEHUS CYMMBI U Pa3HOCTH KOMIUIEKCHBIX YUCEIL.

Chopmynupyiite npaBuiIo MPOU3BEACHUS KOMIUIEKCHBIX YHCEI.

ChopmynupyiiTe npaBuiIo HaX0X/I€HUS YACTHOTO KOMILJIEKCHBIX YHCETI.

0. B xakoMm ciydae Ba KOMIUIEKCHBIX YHCJIa Ha3bIBAIOTCS PaBHBIMH.

11. ChopmynupyiiTe paBUiIO PaBEHCTBA ABYX KOMIUJIEKCHBIX YHCEN.

12. 3anumute Gpopmyny Myaspa.

13. KakoBa TreomeTpHuecKas HHTEPIPETaIis KOMIUIEKCHBIX YHCeN?

14. Onumure MeToJ BO3BEIEHHS B CTENIEHb KOMIUIEKCHBIX YHCEl.

15. Onumure MeToJ W3BIICUEHHS KOPHS N-0Oi CTENEHN W3 KOMITJICKCHBIX YHCEIL.

16. B xakoMm ciydae ABa KOMIUIEKCHBIX YHCJIa Ha3bIBAIOTCS COIMPSKEHHBIMHU.

17.Tlo xakuM TmpaBWJIaM TPOU3BOIATCS apu(METHUECKUe IeWCTBUS HajJ KOMIUIEKCHBIMHU
YHCIaMU.

18. ChopmynupyiiTe MOHATHE MTOCIEI0BATEILHOCTH KOMIUICKCHBIX YHCE.

19. Chopmynupyiite orpeaeneHue npeaena Mnociae 0BaTeIbHOCTH KOMIUIEKCHBIX YUCel.

20. ChopmynupyiiTe onpeeseHue OrpaHnYeHHON TOCIe0BATEIbHOCTH KOMIUIEKCHBIX YHCEIL.

BOooo~NoORWDNE



21.
22.
23.
24.
25.
26.
217.

29

JlaiiTe onpeneneHre pacuMpeHHON KOMIUIEKCHON TITIOCKOCTH.

CdopmynupyiiTe moHsATHE 00JIACTH B KOMIUIEKCHOH TIOCKOCTH.

ChopmynupyiiTe OIpeaeIeHre OJHOCBI3HOM IITIOCKOCTH.

ChopmynupyiiTe omnpeaeneHue 3aMKHYTOH KOMIUIEKCHON TUIOCKOCTH.
ChopmynupyiiTe oIpeacieHHe MHOTOCBSI3HOW KOMILJIEKCHOW 00J1acTH.
ChopmynupyiiTe omnpeneneHue BHYTPCHHEH TOYKH KOMITIEKCHOM MJIOCKOCTH.
Chopmynupyiite noHATHE OECKOHEYHO yIaJeHHOW TOYKH KOMIUIEKCHOU TIOCKOCTH.

Tema 2. «<OyHKIMH KOMILIEKCHOI'O IE€PEeMEHHOI0».

1. /[aiire onpenenenue GpyHKIUH KOMIUIEKCHOTO apryMEHTA.

2. KaxkoBa reomerpuueckas HHTeprnpeTanus GyHKIUN KOMIIJIEKCHOTO apryMeHTa.

3. Jlaiite ompenencHHe CTENEHHOW (DYHKIIMM KOMIUIEKCHOTO apryMEHTa M ONHIIUTE e
CBOMCTBA.

4. JlaiiTe ompeneneHne MoKa3aTebHOW (HYHKIIMA KOMILIEKCHOTO IEPEMEHHOTO M OTHIIHNTE
€€ CBOMICTBA.

5. 3Bamumute Gopmyisl Diinepa.

6. J[laiite ompenenenue orapupmMuueckod (QYHKLIUM KOMIUIEKCHOTO IIEPEMEHHOr0 U
chopmynupyiTe ee CBOMCTBA.

7. Jlaiite ompezneneHue TPUTOHOMETPUUECKUX (DYHKIUH KOMIIJIEKCHOI'O NEPEeMEHHOTo M
chopMyJIUpylHTe UX CBOMCTBA.

8. Jlalite omnpeneneHue runepOOIUYECKUX (DYHKIMI KOMIUIEKCHOTO IE€PEMEHHOI0 U
chopMyJIUpylHTe UX CBOMCTBA.

9. Jlalite omnpeaeneHue  OOpaTHBIX  TUNEpOONIMYECKMX  (QYHKUMH  KOMIUIEKCHOTO
NEPEMEHHOTO U C(HOPMYITHPYHUTE UX CBOMCTBA.

10. [aiitre ompeneneHue OOpaTHBIX TPUTOHOMETPUUECKUX (QYHKLUHMNA KOMIUIEKCHOTO
MEPEMEHHOTO0 U chOpPMYITHPYITE X CBOKCTBA.

11. [laiite ompenenenue oouiei cTeneHHoN (yHKINN KOMITJIEKCHOTO IEPEMEHHOTO.

Tema 3. «/IlndppepenuupoBanue (GYHKUMI KOMILUIEKCHOIO IepeMEeHHOI0».

el

©oNo A

10.
11.
12.
13.

Cdopmynupyiite onpenenenue npejaena (QpyHKIUH KOMIUIEKCHOTO IEPEMEHHOTO B TOUKE.
Cdhopmynupyiite omnpeneneHne HEMPEPHIBHOCTH (QYHKIIMN KOMITJIEKCHOTO TIEPEMEHHOTO.
Chopmynupyiite onpeneneHue MNPoU3BOJHON U quddepeHnnan GyHKIUN KOMIUIEKCHOTO
MIEPEMEHHOT 0.

Chopmynupyiite onpeaenenue auddepeHnran GyHKIHMM KOMIUIEKCHOTO IEPEMEHHOTO.
Kakas ¢pyHkuust Ha3pIBaeTCs aHAIUTUYECKOM?

BeiBeiuTe He0OXOAMMBIE U YCIIOBHS aHAIUTUYHOCTU (DYHKIIUH.

BriBeuTe JOCTaTOYHBIC YCIOBUS AaHATUTUIHOCTH ()YHKIIHH.

3anummure ycnosus (Komu — Pumana) nuddepenuupyemoctu GyHKIMH.

KakoB reomeTpuvecknii CMBICT MOIYJISl U apryMeHTa MPOU3BOTHON (PYHKITUM KOMILJIEKCHOTO
NIEPEMEHHOT0?

3anmummre GOpMyITy U HaXO0XKISHHS TPOU3BOIHON ()YHKIIMY KOMITJIEKCHOTO TIEPEMEHHOTO.
JaiiTe onpeneneHre rapMOHUYECKUX (PYHKIUI U CONMPSKEHHBIX TAPMOHUYECKUX (QYHKIIUH.
ChopmynupyiiTe HEKOTOpPBIE OOIITHE TPUHITUITEI KOHPOPMHBIX OTOOpaKEHUH.
Chopmynupyiite obmue mpaBuna auddepeHIUpoBaHus  (QYHKIUH  KOMILIEKCHOTO
MIEPEMEHHOT 0.

Tema 4. «AuTerpupoBanne (QyHKIUH KOMILJICKCHOIO IEePEMEHHOIO0».

PN E

Jaiite onpenenenre uHTErpana otT GyHKIUN KOMIUIEKCHOTO T€PEMEHHOTO.

CdopmynupyiiTe obmIve npaBuia HWHTErPUPOBaHUS QYHKIIUN KOMIUIEKCHOTO TIEPEMEHHOTO.
ChopmynupyiiTe OCHOBHBIE CBOMCTBA UHTETpaJIa OT GYHKIIUA KOMIUIEKCHOTO TIEPEMEHHOTO.
Jlaiite  ompeneieHre  HEONMPENEICHHOTO HWHTETpasia OT (YHKIUU  KOMIUIEKCHOTO
MIEPEMEHHOTO.

3anummte popmyny Hprorona- JleiiOnua.
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10.

11.
12.

30

Chopmynupyiite TeopeMy Kommu nysi ogHOCBSI3HOM 00J1IacTH | MPUBEAUTE €€
JI0Ka3aTeNbCTBO.

Chopmymupyiite  Teopemy  Komm juisi  MHOTOCBSI3HOW — 00JIaCTM M NIPUBEIUTE €€
JI0Ka3aTeNbCTBO.

BreiBeaure wunHTerpanbhuyto Qopmyny Komu.

Chopmynupyiite cienctBus uHTerpaibHoi  opmynel  Kormm.

ChopMmynupyiTe OCHOBHYIO TEOpEMY Komm w mnpuBeaute oOmMH anroput™M ee
MIPUMEHEHUS.

3anuiuTe UHTErpagbHbie GOPMYIIbI ISl MPOU3BOAHBIX aHATUTUYECKON (PYHKIINU.

[Tpu KaKOM YCJIOBHU MHTETPal OT GYHKIIUH KOMILIEKCHOTO TIEPEMEHHOTO HE 3aBUCHUT OT ITyTH
UHTETPUPOBAHUS?

Tema S. «Psaabl aHAIUTHYECKUX (PYyHKIMI».

1.
2.

©CoN O~

10.
11.
12.
13.
14.
15.

16.

17
18
19

3anuIuuTe YUCIOBOM PsJi ¢ KOMIUIEKCHBIMU YJICHAMM.

Jaiite ompenesneHne CXOAMMOCTH M PACXOJAMMOCTH YHUCIOBOTO  pPsiia ¢ KOMIUIEKCHBIMU
YJIEHAMHU.

ChopmynupyiiTe HeOOXOIUMBIA TPU3HAK CXOAMMOCTH YHCIOBBIX PSIOB € KOMIUICKCHBIMHU
YJICHAMHU.

Haiite onpenenenne QyHKIMOHAIBHBIX — PSIOB.

JlaiiTe onpeneseHne CTENEHHbIX PSIOB.

Chopmynupyiite TeopeMy AOeIs U IPUBEIUTE €€ JOKA3aTeIbCTBO.

MHaiite onpenenenue psaa Teinopa.

[Haiite onpenenenue psaa Jlopana.

Cdopmynupyiite TeopeMy 0 pa3inoKUMOCTH aHATUTHUECKOW (pyHKIMU B psf Teitiopa.

Uro sBisieTcst 00acThI0 cxoauMocTu psiga Teitnopa?

Yro aBnsieTcs 001acThI0 cX0AUMOCTH psana Jlopana?

KakoBbl ycioBust paznoxxumMoctu GyHKIMN B psix Jlopana?

Jaiite moHsTHE 00 OCOOBIX TOYKaX Ha IpaHMIIe Kpyra cCXoaAuMocTH psaa Teitnopa.

Jaiite omnpeneneHue HyJaell aHAIUTUYECKOW QyHKIUU.

Jaiite  ompeneneHue  M30JUPOBAHHBIX  OCOOBIX  TOYKAaX  AHAJTUTHYECKOH (YHKIHU
OJIHO3HAYHOT'0 XapakTepa.

[TpuBeauTe K1accuuKaO H30JUPOBAHHBIX OCOOBIX TOUEK AaHATMTUYECKON (YHKIUH.

. JlaliTe ompeneneHue MOIKOCAa AHATUTUYECKON (DYHKIUH.

. JlaiiTe ompeneneHne CyIEeCTBEHHO 0CO0ON TOUKM aHATUTUYECKON (PYHKITUH.

. KakoBa cBs3b Mex1y HYJISIMU U TIOJIFOCaMU (QYHKIUU?

Tema 6. «Teopusi BbI4eTOB».

1.

wn

No ok

Hatite onpeneneHue BiueTa GyHKIIMH OTHOCUTEIHLHO H30JIMPOBAHHON 0COO0M TOUKH.
3anumute GopMyy 1 HaXOKICHUS BblYeTa (DYHKIIMU OTHOCUTEIHHO MPOCTOTO MOJIOCA.
3anummTe HOpMyay ISl HaXOXKIEHUS BblYeTa (YHKIIMA OTHOCHUTEIBHO  TOJoca  N-TO
MOpsI/IKA.

JatiTe onpeneneHue BeiueTa (QyHKIIMH OTHOCUTEIHHO YCTPAHUMOM 0COO0M TOUKH.

Jaiite onpenenenre BbiueTa GyHKIIMH OTHOCUTEIHHO CYIIECTBEHHO 0C000i TOUKH.
ChopmynupyiiTe | TOKaKHATE OCHOBHYIO TEOPEMY TEOPHUHU BHIUETOB.

Onummre OO0IIYyI0 CXeMy MPUMEHEHHs] BBIUETOB K BBIYUCICHUIO WHTETPAIOB OT (YHKIUI
JIEUCTBUTEIIBHOTO IEPEMEHHOTO.

Yemy paBHa CyMMa BBIYETOB (DYHKITUU BO BCEX KOHEUHBIX OCOOBIX TOUKaxX?

9. IlpuBenuTe MpUMEPHI IPHIIOKEHUS TEOPUH BBIYETOB.
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2. OueHOYHbIEe MATEPHUAJIBI IS IPOMEKYTOYHOM aTTeCTAIUU

2.1. [IpumepHbIii IepevYeHb BOMPOCOB /IJIS IK3aMeHa.

CoNoOR~WNE

10

MHO0%€eCTBO KOMIUIEKCHBIX yKcesl. OCHOBHBIE MOHATHUS U OIIPEJIEICHHUS.

KommuiekcHble uncna B anredpanyueckoit popme u apudmMeTHieckre qeiCTBUS Hall HUMH.
['eomeTpryeckoe npeacTaBIeHue KOMIIEKCHBIX YHCET.

Tpuronomerpuyeckasi GpopMa KOMIUIEKCHOTO YHCIIA.

Bo3BeneHue B cTeneHb U U3BJICUEHHE KOPHS.

[Ipenen nmocnenoBaTenbHOCTH KOMITJIEKCHBIX YHUCE.

beckoHEeYHOCTh U cTepeoMeTprUecKas IPOEKIIMSL.

MHOKeCTBO YuCell Ha KOMIUIEKCHOM MIIOCKOCTH.

@YHKIMS KOMIIEKCHOTO IEPEMEHHOI0 €€ T€OMETPUUYECKOE HCTOJIKOBAHUE.

[Ipenen (yHKUMM KOMIUIEKCHOTO MEepeMEHHOro B Touke. HempepblBHOCTH (yHKIIUN

KOMIIJICKCHOT'O IIEPEMCHHOTO.

11. IIpousBoanas u quddepernran GyHKIMH KOMIIEKCHOTO TEPEMEHHOTO.

12. Ycnosus (Komm — Pumana) nuddepenunpyemoctn QyHKIHH.

13. Ananutuyeckue GyHKLIUHU U UX CBOMCTBA.

14. T'apmoHnyeckue QyHKIMH U CONPSKEHHbIE TapMOHUYECKHE (QYHKIUH.

15. T'eomerpuueckuii cMbICI MOAYJNS M apryMeHTa MPOU3BOJHON (YHKIUH KOMIUIEKCHOTO
MIEPEMEHHOT 0.

16. Hekotopsle ob1ie npuHIUITBI KOHPOPMHBIX OTOOpaKEHUH.

17. CrenenHas QpyHKIMS KOMIJIEKCHOTO IEPEMEHHOTO U €€ CBOWCTBA.

18. TlokazatenbHas PyHKIUS KOMIIJIEKCHOTO IIEPEMEHHOTO.

19. ®opmynsl Ditnepa.

20. Jlorapugpmuueckas GyHKINN KOMITJIEKCHOT'O IEPEMEHHOTO U €€ CBOWCTBA.

21. OOmmas crerneHHast PyHKITUS KOMIUIEKCHOTO ITEPEMEHHOTO.

22. Tpuronomerpuueckue GpyHKIMH KOMIUIEKCHOTO IEPEMEHHOTO U UX CBOMCTBA.

23. T'unepOonmmueckue QyHKIIMA KOMIUIEKCHOTO IEPEMEHHOTO U UX CBOMCTBA

24. OOparHble TPUTOHOMETPUYECKHE PYHKIIMU KOMIUIEKCHOTO MEPEMEHHOI0 U UX CBOMCTBA.

25. OOpatHbIe THIepOOTUIecKre (PYHKIIMA KOMIUIEKCHOTO MIEPEMEHHOTO M MX CBOMCTBA.

26. JluneiiHas GpyHKIUS ee CBOMCTBA M OTOOPAKEHUS OCYIIECTBISIEMbIE €IO.

27. JlpoOHO-muHeHas GYHKINS, €€ CBOHCTBA M OTOOPAKEHHS OCYIIECTBIIIEMBIC €FO.

28. HHurerpai oT GyHKLINUU KOMILJIEKCHOTO EPEMEHHOTO.

29. CaoiicTBa HHTErpasia OT PYHKIIUU KOMITIEKCHOTO ITIEPEMEHHOTO.

30. Heonpenenennsiii unterpain. @opmyna Hetorona-Jleitouuna.

31. HHTerpan mo 3aMKHYTOMY KOHTYpY.

32. UnrerpanbHble TeopeMbl Ko /i 0THOCBA3HBIX K MHOTOCBSI3HBIX 001acTeH.

33. Unrerpanbhas ¢popmyna Komm. Cnencrus uz popmysst Komrm.

34. UnrerpanbHblie (GOpMYIIbI s IPOU3BOJHBIX aHATUTHYECKON (DYHKIINU.

35. Ywuciosie psAIbl ¢ KOMIUIEKCHBIMH YJCHAMH.

36. dyHkuuoHanbHble psjabl. CBOMCTBA PABHOMEPHO CXOMAALIMXCS PAIOB HENPEPHIBHBIX

byHKINH.
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37. Crenennblie psabl. Teopema AGens.

38. Psn Teitnopa. Teopema o paznokuMoCTH aHanuTUIeCKor pyHkmu B psija Teitnopa.

39. Psan Jlopana. Kombio cxomumoctu. Teopema 00 yCHOBHSIX Pa3ioXKUMOCTH (YHKIIUU
KOMIUIEKCHOTO ITepeMEHHOr0 B psx Jlopana.

40. PaznoxkeHue sneMeHTapHbIX (PYHKINUNA KOMIUIEKCHOT'O IEPEMEHHOTO B CTETIEHHOM psIl.

41. OcoOble TOYKH HA FPaHUIIE Kpyra CXOAUMOCTH psia Tewmopa.

42. Hynu aHaTUTHYECKOW (PYHKITUH.

43. TlonsTHe 00 aHAIUTHYECKOM NPOJODKEHHH. TeopeMa eIMHCTBEHHOCTH aHAIMTHYECKON

GyHKIIHH.
44. V3onmpoBaHHBIC 0COOBIC TOYKH aHATUTUYCCKON (DYHKITMU OJTHO3HAYHOTO XapaKTepa.

45. Knaccudukaius n30JUPOBAaHHBIX 0COOBIX TOUYECK aHATUTHYECCKOW (PYHKITHH.

46. BbIYeThl ¥ UX BBIUYMCIICHHE.

47. OcnHoBHas Teopema Komu o Beruerax.

48. TlpwiokeHHST TEOPUM BBIUETOB K  BBIUMCICHHIO HMHTETPAIOB OT  (QYHKIUI
JEHCTBUTENLHOTO MIEPEMEHHOTO.
2.2. TunoBble 321244 (MPAKTUYECKHE 3aJaHMS)
Tema 1. KomniiekcHble uncia.

3aganue 1. Beruuciurs:

20

1+,\/§
2 Tt

3aganmue 2. Pemmte anrebpanyeckoe ypaBHEHHE.
x3+8=0
3ananme 3. YKazaTh reOMETPUYECKHI CMBICII COOTHOIICHUI:
lz—i|l<4;|z—i|>4; |z—i]| =4
3ananme 4. OnpenenuTh JMHUH, 33/1aHHbIE CIEIYIOIIUMHU YPaBHEHUSMH .
a)lx—2+3i| =4 6) Re(3z) + Im(2z) = 1.
3ananme 5. Hanucate B neficTBUTENbHOM (popMe ypaBHEHUS CIEAYIOIINX JTMHUMI:
a) z = acost + bisint,0 <t < 2m,a > 0,b > 0;
6)z=2,+7e%,0< ¢ <2mr=0.
3ananmue 6. 3amucaTh B KOMIUIEKCHOW (hopMe ypaBHEHHsI CIIETYIONINX JIMHUH:
a) ocu 0Xx;
6) ocu OQYy;
B) OKpyHOCTH paguyca R ¢ nentpom B Touke (Xg; Vo);

r) maan: X2+ y% +2x+2y+1=0.

Tema 2. DneMeHTapHBIC PYHKIHMH KOMILICKCHOH NepeMeHHO

3aganme 1. OnpeenuTh JCHCTBUTENBHYIO MM MHUMYIO YacTh y crneayrommx Gynkuuit f(2)
KOMILJIEKCHOTO MIEPEMEHHOTO
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1.Re f(2) = x* + y?;
2.Im f(z) = xy?
x2_y2
3.Re f(Z) = m

v 1 ~ o
3ananmue 2. /[ oroOpakeHnii W = Z 2 4 w = - naittn 00pa3bl TMHUI .
VA

a)x =3;

6) y = 5;

B)|z| = 2;
/[

r)argz = G

Tema 3. JuddepenunpoBanue GPyHKIUH KOMILJIEKCHOTO NTepPeMEHHOr0

3aganue 1. Jlokazate, uto PpyHKUIUU
aw=x>—y2+2x+2i(xy+y+1);
o)w=x2—y2+3+i(2xy—1).

UMEIOT MTPOU3BOIHYIO B KXKI0H TOUKE TUIOCKOCTH M HANTH ATY MPOU3BOIHYIO.

3ananme 2. [IpoBeputs BhinonHeHue ycnoBuil JlanamOepa-Oitnepa 11 cieayommx GyHKIUNA 1

HalTH UX IPOU3BOJHBIE!
a) f(z) = sinz;
6) f(z) = ze”.

Bamanue 3. Haiitu ananutuueckyro QpyHKIu @ = U + [V, AelicTBUTEIbHAS YacTh KOTOPOii

x
aBHa —.
p X2 1y2

3aganue 4. HaiiTu aHanuTuueckyro (QyHKIMIO @ = U + [V, MHUMas 4acThb KOTOPOW paBHa
2x% = 2y% + x.

Bamanme 5. CymectByeT Ju aHaiuTUueckas QyHKIMS @ = U + [V, 108 KOTOpOW

Y
JelcTBUTENIbHAA YacTh U = €x,

3aganme 6. Haiitu yron moBopora u ko>(h(QUIHEHT pacTsiKeHus mpu oTobpakenun @ = f (2)

B YKa3aHHBIX Toukax W = e%,7; = I.

Tema 4. UnTerpupoBanue pyHKIMi KOMIJIEKCHOM NepeMeHHOM

3aganme 1. BpruucnuTe UMHTErpanbl, OpUMEHSs HHTerpanbHyo ¢opmyny Komum wmm
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UHTETPpAIbHYIO GOPMYITy ISl IPOU3BOAHBIX aHATUTUYECKON PYHKIINH .

j ze?dz ecmm L — muans |z| = 2;

(z+1)3’
L

coszdz ecnu L - muaus |z — 2 —i| = 3;

6) J(Z-l- 1)2(z-2)’

j sinzdz eco L — muams |z + 1] = 1.
B) (z+ 1D2(z-1)
L

Tema S. Paabl aHaIUTHYECKUX QYHKIMI

3ananmue 1. MccrnenoBaTh Ha CXOUMOCTh YHCIIOBBIE PSJIbI BUA!

Zzn,ecmd
n=1

in _
a)zn=ﬁ; 6)Zn =e'

1+ ni ) Vn—-1
B)Z,=——; I')Z, = ———.
) Zn 2n "on+1

3aganme 2. Yka3aTb paguychl CXOIUMOCTH psiioB Teiliopa, MmosydeHHblE NpPU Pa3IOKEHUU

caenyomux GpyHKIUH B OKPECTHOCTH TOUKK Z = 1

1 1 e?
D o0 % @+ B)
1 1
Rl ey

3ananue 3. Paznoxuts B psin Telnopa B OKpeCTHOCTH JaHHOW TOUKH Z(y Clexyonme GyHKINU

" yKa3aTb paJilnyC CXOOAUMOCTHU:

1 p 1 _ 3 1
a) ~rZ0 = §; )z+2'ZO__ . B) —(2_3)2,20

3aganue 4. Haiitu nepBble yeThIpe WieHa pasiiokeHus cieayommx ¢GyHkuui B psa Telinopa B

= —1.

OKpPCCTHOCTHU HyﬂeBOfI TOYKH M YKa3aThb paanyC CXOAUMOCTU:
a) f(z) = e*sinz; 6) f(z) =e“In(1 + 2).

3ananmue 5. Paznoxuts cnepyromue GyHkiuu B psajg JlopaHa B yka3aHHOM KOJIBIIE:

a)

—, 1< <2 §) - , .
z(z—-1) d ) z(z+1i)(z—3) L<lzl <3
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Tema 6. Teopusi BbI4ETOB.
3aganme 1. Haiitu BbueTsl cienyromux (QyHKIUA OTHOCHTENBHO KaXKAOTO M3 KOHEYHBIX
IIOJIFOCOB:
sin2z z3+1 zt+2
1 3; 6) 2 ’ B) 2 .
(z+1) (z+2)2(z - 3) z2 + 16

3ananue 2. Haiitu BbIueTH crieayromux (pyHKIUI OTHOCUTEIBHO UX KOHEYHBIX OCOOBIX TOUEK:

) f(2) = =z ) f2) = e

3aganme 3. Haiftu BbIYETHI CleAyOMMX (QYHKIOUA OTHOCHUTEIBHO OECKOHEYHO YHaTCHHON
TOYKH:
zt+2 . z3+3z+1
) 2116 ) 2 +s
3ananue 4. BeunciauTh ¢ MTOMOIIBIO BBIYETOB CJIECIYIONIME HHTETPAJIbI, CYUTAsI, 9YTO 00X0/1
KOHTYPOB COBEPIIASTCS MPOTHB YaCOBOU CTPEIIKU:
z3dz ecu L-munus |z]| = 1;
a) j 2z% -1’

ecmu L-mmmms |z — 1| = 0,5.

zdz
0) Lf(z—l)(z—Z)z'

IIpumep 3K3aMeHAIMOHHOTO OUJIETA
BUJIET Ne

1. AnreGpanueckue onepanuy Hajl KOMIUIEKCHBIMH YHMCJIaMK B TPHTOHOMETPHYECKOH (hopMe.
2. Crenennsle psnbl. Teopema AGens. Paanyc u Kpyr cX0AUMOCTH.
3. Haiitu BbI4eTHI B 0COOBIX TOUKaX (YHKIUH
1
f(z) = cos—+ z2.

4. BeluncnuTh, NpUMEHss UHTETrpasibHyto popmyiny Ko, uarerpan:

jLl—sinzd Lll_l
e Z,Tae .Z—2
L

BUJIET Ne

1. KommekcHble yncna B ainredpanueckoil  Gpopme u apupmeTndeckue AeUCTBUS HaJl HUMHU.
2.M3omupoBaHHbIe 0OCOOBIE TOUKH aHAJUTUYECKOW (PYHKIMHM OJHO3HAUYHOTO XapakTepa U UX
KJaccuuKarus.

3. Jlokasats, uro  Qyuxums W = 2z%2 — iz nuddepeHumpyema 1 HallTH NPOU3BOHYIO B
3aj1aHHol Touke Zg = 1 — I,

4. BpuucnuTh, IpUMEHsIs HHTErpabHyto Gopmyny Komm, narerpait:



sinz )
jémdz, rae L: |z + 2i| = 2
L



