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|. AHHOTAIIMA

1. Heap 1 3a7a49u AU CIUTIMHBI

[ensamMu OCBOEHUS MUCHMIUIMHBI SIBISIIOTCS M3YYEHHE OCHOBHBIX TMOHSTHM,
HE0OXOoMuMBIX st ycnemHoro ocBoeHus OOIl uw B mocnemyromien
podeCCUOHAIBHON JIeATEIIbHOCTH.

OcHoBHas 3a/1a4a y4eOHOr0 Kypca: H3y4eHHE OCHOB TEOpUU (DYHKITUIN
KOMIUIEKCHOT'O TEPEMEHHOTO, M3YYEHHUE Pa3JIMYHBIX METOJOB TEOpHUU (YHKIUN
KOMILIEKCHOT'O MIEPEMEHHOTO, TPUMEHSIIOIIUXCA MPU PEIICHUN MPUKIAJIHBIX 33/1a4.
B pesynbTaTe n3ydeHusi Kypca CTyJACHT JOJDKEH 3HATh TEOPETUYECKHE OCHOBBI U
MPAKTUYECKUE TPWIOKECHHUS pa3feioB Teopud (PYHKIUNA  KOMIUIEKCHOTO
MIEPEMEHHOr0; HMETh IIPEJICTaBICHUE O MNPUIOKEHUAX Pa3IUYHBIX METOJI0B
Teopuu (YHKIIUH KOMIUIEKCHOTO IEPEeMEHHOTO K 3agadaM (U3UKH U JIPYTUX
€CTECTBEHHBIX HaYK.

2. MecTo mucuuiuiaabl B cTpykrype OOII

JucuumirHa OTHOCUTCS K 00si3aTesibHOM YacTu Ojoka 1 ydyeOHOro miaHa —
K JIUCHIUTIIHHAM, (OPMHPYIONUM YHHUBEpPCAIbHBIC W 00menpodeccnoHaIbHbIC
KOMITETCHIIUA. [[UCIIUTIIIMHA UMEEeT JIOTUYSCKUE U COACPKATEIbHO-METOIUICCKIE
B3aMMOCBSI3M  CO  BCEMH  MaTeMaTHYeCKUMHU W €CTECTBEHHOHAYYHBIMU
nucturimHamMu. HeoOxoamma Juist M3ydeHUs 9TUX JUCHUIUIMH. J{7s OCBOEHHUS
JUCIUTUITMHBI HEOOXOAMMBI 3HAHUE Kypca «MareMaTUyecKuil aHalu3» U HaJIudue
YCTOWYMBBIX HABBIKOB pabOTHI ¢ 00BEKTAMH 3TOTO Kypca.

JucuuminHa nzydaercs Ha 3 kypce (5 cemectp).

3. O0beM auCHUIUIMHBI: 5 3adeTHBIX equuull, 180 akageMHUYECKUX YacoB, B TOM
qyucse:

KOHTAKTHAA ayIMTOPHAasi padoTa: iekiuu 34 yaca, MpakTUIecKue 3aHaTus 34 Jaca;
camocrositeibHass padora: 112 yacoB, B ToM umcie KypcoBas pabora 10 d9acos,
KOHTPOJIb 27 4acoB.

4. Tlnanupyemble pe3y/ibTaTbl OO0y4YeHHs] 1O IMCHMIIMHE, COOTHECEHHbIEe C
IVIAHMPYEMBIMH Pe3yJIbTATAMH 0CBOCHHS1 00Pa30BaTe/IbHOU MPOrPaMMBbI

[Tnarupyemble pe3ynbTaThl OcBoeHUsT | [ImaHupyeMble pe3yabTaThl 00yYEHHs TIO TUCITUTLTIHE
00pa3oBaTeIbHOM MPOrpaMMBI
(bopmupyembie KOMITETEHITHH )

OIIK-1 Criocoben npumensTh | OIIK-1.1 OcymecTBasieT 0TO0p TEOPETUUYECKOTO U
(byHIaMeHTaIbHbIE 3HAHUS, TOJyYEHHBIE | TIPAKTHYECKOTO MaTepralia
B 00JaCTM MareMaTudeckux u (W)

OIIK-1.2 Pemraer TUMOBBIE 3alaydl B paMKax
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CCTCCTBCHHBIX HAYK, 1 UCIIOJIL30BATh UX B HpO(beCCHOHaHBHOﬁ JACATCIbHOCTH

poeCCHOHATBEHOM JIESITETbHOCTH
OIIK-1.3 Mcnonb3yer  pa3jauvHbIe  METOJAbI U

MpUeMbl  pelleHus 3aJad  NpodeccruoHaIbHON
NEeSATEIbHOCTH

5. @opma NPOMEKYTOUHOI ATTECTALMH M CEMECTP MPOXOKIEHUS
KypcoBast pabota (5 cemecTp), SK3aMeH (D ceMecTp).

6. SI3bIK MpenoAaBaAHUS . PYCCKHIA.




Il. Conepaxanme AMCHMINIMHBI, CTPYKTYPHPOBAaHHOEe MO TeMaMm (pasaejam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HMX KOJMYEeCTBA AKaJeMUYECKHX YAaCOB U BH/IOB

YUeOHbIX 3aHATHH

KonTakTHast Camo-
Beero pabora (4ac.) CTOATENb
HaunMeHoBaHue pa3iesioB H TEM (aac.) Ipakru- Hasi
Y| JekuuMm | YeckHe padora
3aHATHSA (uac.)
Paszen 1 22 4 4 14
ITosie KOMILJIEKCHBIX YHCEJI
[Tone KOMILJIEKCHBIX 4YMCEN, aKCHOMAaTHKa 4 1 1 2

MHOKECTBA KOMIIJICKCHBIX YHCCII.

Monynb #u  apryMeHT KOMIUIEKCHOTO
yucia. BekTtopHoe,  anrebpanueckoe,
TPUTOHOMETPUYECKOE U IOKAa3aTeJIbHOE 6 1 1 4
MPEICTABICHUS] KOMIUIEKCHOTO  YHCIIA.
Crenenb u paaukan, popmymna Myaspa.

C Kak MeTpUYeCcKOe IPOCTPAHCTBO.
EBxinoBa u cdepuueckass METPHUKU.
®opMyiibl cTepeorpaduyecKkor MPOeKIUH.
Pacmmmpennas KOMIUIEKCHAs IIOCKOCTb,
ctepa Pumana. Cxopsuecst
nocienoareapHoctd B C u C. Jlemma o
MMOKOOPAMHATHOM cxoaumocTH. Kpurepunii
Ko, TeopeMa bosbniano-
BeriepmTpacca. [lonHOTa 1 KOMIIAKTHOCTH
pPacCIIMPEHHON KOMIIJIEKCHOM INIOCKOCTH.

Tononoruu B C u C  (OTKPBITBIE H
3aMKHYTBIE MHOKECTBA, IPEIEIbHBIE U
IPaHUYHbIE TOYKH, I'PAHHLA, 3aMbIKaHHE,
JIOTIOJTHEHUE K MHOXECTBY, CBSI3HOCTb
MHOKECTBA, KpUBBIE, 00JIACTH, KOMITAKTHI,
KOHTHUHYYMBI).

Paznen 2

30 6 6 18
@OYHKIMH KOMILJIEKCHOT0 IIePeMEHHOr0

DYHKIIUU KOMITJIEKCHOTO TIEPEMEHHOTO.
[Ipenen w HEMpepHIBHOCTh  (PYHKIUI
KOMITJIEKCHOTO MEPEMEHHOTO.
HenpepbIBHOCTB B CheprudecKoil METpHUKe. 10 2 2 6
TeopeMbl O HENPEPBHIBHBIX (GYHKIUIX
KOMITJIEKCHOTO MEePEMEHHOTO Ha
KOMITaKTe, KOHTHHYyME, B 00JIaCTH.

Huddepenunpyemoctb B CMBICJIE
JNEUCTBUTENILHOTO W KOMILIEKCHOIO

12 2 2 8
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aHanu3a. MOHOreHHbIe U TOJOMOP(HbIE
byukiuu  (onpeneneHus,  IpUMEPHI).
dopmanbHbie Npou3BoaHbIe. Kpurepuit
MOHOTE€HHOCTH U ().K.Il. B TOUKE, YCIOBUS
Komm-Pumana. [TponsBogHast
rojioMophHON QYHKITUH.

KacarenbHoe oTOOpakeHHEe U sSKOOWaH
mudepeHnmupyemMoro OTOOpaKCHHUS.
JlokanbHOE IIOBEJICHHE
muddepeHnupyemMoro  OTOOpakeHHs ¢
HEHYJEBBIM  sikoOuanoMm.  JlokanbpHOE
MOBEJCHUE TOJIOMOP(PHOTO OTOOPAKEHUS.
['eomeTpruueckui  CMBICI  MOIYJIA U
aprymMeHTa MpOU3BOJHON TOJOMOPGhHOMI
bynkuuu. OmnpeneneHue KOHPOPMHOTO
OTOOpaXEHUST B TOYKE U  O0OJIACTH.
JloctatouHbie ycioBHS KOH(DOPMHOCTU
oroOpaxkeHus. OCHOBHBIE  MPUHIIMITBI
TEOpUH  KOH(POPMHBIX  OTOOPAKEHHIA,
Teopema Pumana o0  KOH(OpPMHBIX
OTOOpaXKEHUSIX.

Pa3znen 3
HNurerpans! or GyHKUMH
KOMILIEKCHOI'0 NIePEMEHHOI0

26

10

12

KpuBonuneitnpie unterpanst B TOKIIL.
Onpenenenue, CBOKWCTBA, TPUMEPHI, CBS3b
C KPUBOJMHEWHBIMH HHTErpajlaMu 1-ro u
2-T0 pojla W3 Kypca JeHCTBUTEITHLHOTO
ananuza. [lepexon k mpeneny noja 3HAKOM
WHTETpaa.

WNurerpanpHas Teopema Komm wu €€
000011IEHE HA MHOTOCBSI3HBIE 00JIACTH.

Wurerpanshas gopmyna Komm.

CymecTBoBaHME  NPOU3BOJHBIX  BCEX
MOPSIIKOB Y TOJOMOPGHBIX  (YHKIIHIA.
®opmynsl Komm 17151 Mporu3BOIHBIX.

[lepBooOpasznas ot .k Dopmyna
Hrrorona-Jleitbnuna. Teopema Mopepa.

Pa3nen 4
Psaanbl Teitsiopa u Jlopana

36

20

IlocnenoBaTenbHOCTH u pAIbl
aHalMTU4YeCKUX (yHKuMid B obmactu.
Teopembl  Beuepmrpacca 0  psaax
AHATUTHYECKUX (DYHKITHI.




Crenennbie psanbl. Teopema AOens wu
TeopeMa O Kpyre CXOJIuMOCTH, (opmyia
Komm — Anamapa. JlokaspHO
paBHOMEpHasi CXOJMMOCTb CTEIEHHOIO
psana. JlelcTBUsA CO CTENEHHBIMH PsIaMH,
MOYJIEHHOE UHTEIPUPOBAHUE U MOUJICHHOE
g depeHIMpOBaHNE CTENCHHBIX PSIOB.

Teopema o mpencraBiaeHUH rojaoMophHON
(GYHKIIUM CTETEHHBIM PSAIOM, OIICHKA
paaunyca cxoauMocTi. CTENEeHHOM psl KaK
psan  Tennmopa s CBOEM  CyMMBI,
€IMHCTBEHHOCTb Pa3I0KEHHUSL.
HepasenctBa Komm ans xo3dpduurieHToB
CTENIEHHOIO psJia.

Paner  Jlopana, cTpykTypa obiactu
cxoguMocTH. Teopema O NpeacTaBICHUU
rogomopdHoi QyHkiuu psagom Jlopana.
Hepasencta Komm 1151 ko3 puumeHToB
psana Jlopana. Pspa JlopaHa B OKpeCTHOCTH
OECKOHEYHO y/IaJIEHHOMN TOYKHU.

Teopema JInyBmina. Jloka3aTensCTBO € €€
MTOMOIIBIO TEOPEMBI l'aycca 0
CYILIECTBOBAHNHM KOMILJIEKCHOIO KOPHS Y
Jr000ro  MHOTOYJI€Ha, OTIMYHOIO OT
KOHCTAaHTHI.

BHyTpeHHssT Teopema €IMHCTBEHHOCTH.
Hynu roJIoMop(pHBIX byHKIUHN.
dakropuzaiusi ro1oMopPHON GYyHKIIUU B
OKPECTHOCTH €€ HYJIS.

Paznen 6
HN3o1upoBaHHbIE 0CO0OBIE TOYKHU U
BbIYEThI

66

12

48

N3onupoBaHHbIC ocoObIe TOYKHU
rosoMophHON (QyHKIMM, KIaccupUKaIUsI
W30JIUPOBAHHBIX 0COO0BIX TOYEK
OJIHO3HAYHOTO XapakTepa: YyCTpaHUMas
0co0ast TO4Ka, MOJIOC, MOPSAIOK IOJIIOCa,
CylIecTBeHHast 0co0as Touka. beckoHeuHo
ylaJieHHass To4Yka Kak ocobas. Kpurepun
M30JIUPOBAHHBIX 0CO0BIX TOYEK.
Knaccuduxanus 17} KpUTEpUU
W30JIUPOBAHHOW  OCOOOM  TOYKM  Ha
OECKOHEYHOCTH.

19

13

Omnpenenenre BbIYE€Ta B H30JUPOBAHHOM
ocoboil  Touke U opmynbl s

23

17
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BBIYMCJIEHUS BbIUETOB. [IpumMepsl.
Bbluncienre BblueTa Ha OECKOHEYHOCTH.
[Tpumepsl.

Teopema Kommu o Beriuetax. Teopema o
CyMME BBIYETOB.

[IpyuMeHeHUsT BBIYETOB I HAXOXKACHUS
ONPENEIICHHBIX HWHTErpajoB. BrrueTHbIN
METOL BBIYMCIICHUS WUHTETPAJIOB.
WNHTerpanel  OT  TPUTOHOMETPUYECKHUX

N 14 2 4 8
byaknuii. BerauciaeHne HECOOCTBEHHBIX
WHTETPAJIOB ¥  TJIABHBIX  3HAYCHUU
UHTETPAIIOB OT JCHCTBUTEIHLHO3HAUHBIX
byukuit. [Tpumepsl.
KypcoBas padota 10 10
Hroro 180 34 34 112

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

[IpenoaBanue yueOHOM AUCIMUIUIMHBI CTPOUTCA HA COYETAHUU ayIUTOPHBIX
3aHITHI U pa3IUYHBIX (HOPM CAMOCTOSITEIHHOM PAOOTHI CTYJICHTOB.

Taioke Ha 3aHATHSIX MPAKTUKYETCS CaMOCTOsITeNIbHasi paboTa CTYJCHTOB,
BBIMTOJIHCHUE 3a/IaHM B MAJIBIX TPYIIAxX, MUChMEHHBIE pPabOTHI, MOJCIMPOBAHHUC
JMCKYCCHOHHBIX CHTyaIlii, paboTa ¢ pa3maTOYHBIM MAaTepUaliOM, IPUBIICKAIOTCS
pecypebl cetn INTERNET. Kypc npemycmatpuBaeT BBINOJHEHHWE KOHTPOJBHBIX U
CaMOCTOSATENIFHBIX PA0O0T, MUCBMEHHBIX JIOMAlTHUX 3agaHui. B kauectBe (opm
KOHTPOJISL KCTIOJB3YIOTCSI PA3IMUHbBIE BAPUAHTHI B3AUMOIPOBEPKH U B3aUMOKOHTPOJIS.

NHTepakTMBHOE B3aMMOJEHCTBUE CTYJIEHTOB C OJIHOM CTOPOHBI U
npenojaBatesis ¢ APyrou, a Takke CTYJIEHTOB MEXy coOOW U C MpernoiaBaTeieM
BO BpEMSI ITPAKTUUCCKUX 3aHITHH.

OopaszosamenvHbie mexHoa02UU

1. JIuckyccHOHHBIE TEXHOJIOTUU

2. Undopmarmonnsie (1iudpoBsie)

3. TexHoIOTUN PA3BUTHS KPUTHUYECKOTO MBIIIJICHUS

Coepemennvie memoowvl o0yuenus

1. AKTUBHOE ClTylIaHue

2. Jlexuus (TpamuIiioHHast)

IV. OneHounslie MaTepuasbl AJs1 NMPOBeAEeHUs] TeKYylleH M NMPOMeKYTOYHOI
arrecTauuu

1. Ouenounvie mamepuansl 011 nposedeHus meKyuiei ammecmayuu




[IpakTnueckne 3aHATHA 0O JucHUIUIMHE «KOMIUIEKCHBIM — aHAIU3)»
HEOOXOJMMBI IS TIOJYYEHUs] HABBIKOB NPUMEHEHHS TEOPETUYECKUX 3HAHUU,
MOJYYEHHBIX CTYJCHTAaMH Ha JICKUMAX MPU PEIICHUHU KOHKPETHBIX MPAKTHUYECKHUX
3ama4d. Pemienus 3amad QUKCHpPYIOTCS B TETpajsx Ui IMPaKTUUECKUX PabOT U
OIICHUBAIOTCSA coriacHO «PyKoBOACTBY 10 peWTHMHTOBOM cucTemey». s Oosee
MIOJTHOTO OCBOCHHUA MaTepuaja B JAHHOM METOJUYECKOM PYKOBOJICTBE IO KaKIOU
M3y4yaeMOM TeMe TMPEIJIaraloTcs KOHMPOIbHble BONPOChL U 3a0aAHUS  ONs
camocmosamenbHou  pabomsl,  PE3yIbTATUBHOCTh  BBINMOJHEHUS  KOTOPBIX
OIICHUBAETCS TAK)KE C TIOMOIIBI0 PEHTUHTOBBIX OAJIIOB.

Tunosble 3alavi Uil TEKYIIETro KOHTPOJIA

KoMmmiiexkcHbie yncia

. Haiitu Bce 3HaueHus pagukana 1+3/-1.
. Haiitu Bce 3Hauenus 7

. Berauciants o = e™**7? u u300pa3uTh TOUYKY Ha IIOCKOCTH.

. Beruncinte sh(In3 +ix).

. BeiBect  (hopmynel  crepeorpaduueckod  mpoekuuu U GopMyidy I
cepuueckoro paccrossHus. Haiitu cepuueckoe paccTossHuE MEXy TOUKamu |
oo, U —i.

6. Hanucath KOMIIJIEKCHBIE MTapaMETPUUECKUE YPABHEHUS OKPYXHOCTU C JIaHHBIM

LHEHTPOM W paguycoM, 3JUIMIca U runepOosbl ¢ (okycamMu B Toukax =1 u

JaHHBIMHU TIOJIYOCAMH, Tapaboibl Y=X?, XeR, oTpe3ka IpsAMOM, coeIuHSIOmEHR

JIBE TOYKH.

OB~ WN -

I'onomopdHubIe pyHKIIMU
7. SIsnsercsa mu Gynkuus w = ze*” ronmoMop@HOi B Hadae KoopauHat? JloKa3arh
rojgomMopdHOCcTh GyHKUIMH sinz U chz Ha C,
8. BoccranoBUTh TONOMOPOHYIO (DYHKIIHMIO IO 3aJaHHOW €€ peaJbHON YacTH
u=x>—3x’y+2x’> -2y’ +e"siny, (x,y) eC.
Kondopmubie oToOpaxeHust

9. MetomoMm cioeHuii HallTu 00pa3bl BEPXHETO EAMHUYHOTO MONYKpyra MpH

- 1 1
npeoOpa3oBaHusAX w=1/z, w= 1/zuw= 5(z+—) :
z

10. HatiTi oOmmii Bua MeOnycoBBIX MpeoOpa3oBaHuil BEpXHEH MOIYINIOCKOCTH Ha
ce0s, BEpXHEW MOYIJIOCKOCTH HAa €IMHUYHBIM KpYr, €IMHHUYHOIO Kpyra Ha

ceOs.
z

11. Kakass 4acTh IUIOCKOCTH C)KMMAETCS MPU OTOOPAKEHUU w= ? Kakas

-
YaCTh TUIOCKOCTH PACTATHBACTCS MTPU OTOOpaXkeHun w=¢’'> ?

Psanbi Teitsiopa u Jlopana

12. Halit 06;1aCTh CXOJIUMOCTH (PYHKIIMOHAJILHOTO Psijia:
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@WEE @ e @ ()

v=0

13. HaliTu Hy I ¥ U30JMPOBAaHHBIE 0COOBIC TOUKH (DYHKITHMA:
z* —zi
; ()

2
ZC0SZ sin” z
(a) =——; (6) = -

sin” z e’ —1 e’” +1

OHpeI[eJ'H/ITB NOPSIAKU HyJIei'I u KJIaCCI/IcpI/IL[I/IpOBaTI) H.0.T.

14. IlpencraButh psgamu JlopaHa B IMPOKOJIOTOM OKPECTHOCTU TOYKHU
cienyomue QyHKIHHA

(a)z —32—!-2’a:1 ()Z +1 =%
: 2 h2

(B) S Z,a=0; (r) sz,a=0.
z z

BblueTsl 1 X NPUMEHEHHE
15. Haiitu BbIYETHI 331aHHBIX (PYHKIIUN B €€ U.0.T., BKJItOUas TOUKY z =0

tgz—z 5
@) (l—cosz)2 > (©)

z
chz-1’
(c) z’sin—; (m) sinz-sin—.

z z

16. BerynuciuThb ¢ HOMOHH)IO TCOPCMBI O BbIUCTAX I/IHTel"paJ]I)IZ

(@) § —5"™dz (0 §

=4 Z |z+1/=2 zsinz’
Cz+1 .
(8) Z§2zsm 1dz; (r) Z£/2 (2+\/ZT)smz ~Nz—=1] | =1).
17. Tlpumensis nemmy JKopliaHa, BEIYUCIATh HHTETPAITBL:
T x’sinxdx cosxdx
@ Jiiar e ey e
x cosx dx < sin x dx
@ w[ITTE @ _L(xz o)

18. BBIYMCINTL HHTETPAIIBI BUAA J‘R(sin ,cosp)de
0

2z z
d d
(a) .[ 2 > (6) _[ SRAPTYP ~,—1l<a<l,neN;
o D+ 3cos Y 1-2acosp+a
T cos (pd(p . = (1+2cosgp)"
(B) '[ —asin® go »0<a<l; (F)imcosn(pdgp,nzo,],m
19. Beruncnuth HeCOOCTBEHHBIE I/IHTeraJIBI OT paIMOHAIBHBIX (YHKIIHIA:
x*dx
(a) ; (6) ,a>0,neN;
I )(x2 + 9) I x +a )
xdx < xz dx
(B) V.p.[ox3 T (r) V.p._[x4 T

Konmpornvrvie pabomut (00pazust 3aav)
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KontporsHast padota Ne 1
1. BrimonHurs apH(bMeTI/IIIeCKI/IC HeﬁCTBHH Hal KOMIUICKCHBIMHN YHUCIIaMH.
2) (V2 - 6i); 6) (-6 ++2i;
(2-2i)' +72+4i [0+3if -60+2i
(1-2i) +5i 2-if-6+9i
n) §/64v2(1+3i); e) §/64v2(V3+i).

2. N300pa3uth Ha KommiekcHoM mmiockoctd C oOnactu, 3aJaHHble cHCTEMaMU

B) 3

HEPABEHCTB:
1z -3i[<2, lz-1+i[<2,
a) jlargz-7/2|<x/6,; ©) <largz-7x/2|<x/3, .
Imz < 4, Imz>-1.
3. BBIHCHI/ITB, KAaKH€ JIMHUHN HA IIJIOCKOCTH 3allMCAaHBbI CJ'I@I[YIOH_[I/IMI/I ypaBHeHI/IHMI/I:
2 Im2=10. 6) ReZ1—0,
z+1 z+1

4. BBIACHUTh, KaKu€ MHOXECTBA Ha TIUIOCKOCTH 3aJlaHbl  CIEAYIOIIUMU
HEPABEHCTBAMM:

a) Re}<l; 0) Iml>l.
z 2 z 2
5. Jloka3aTh TOXKICCTBA:

a) ‘zlz +]42 +|2, —2,|° =(1+\zl\2X1+\22\2);

— 42 2 2 2
6. Ilyctb Z, u Z, - KOMIUIEKCHBIE YUCIIA, @ &; U @, - JCHCTBUTENIbHBIC YNCIIA

(af +a; #0). JlokazaTh HepaBEHCTRA:

E%A +a222\2

a) 2 2\21\2+\22\2—‘212+222‘;

a’ +a;

2

a2, +a,2,| 2 2 1o o
a; +a,

Y x a3 aHu e BBectn BcmomorarenbHbld yroJl @ TakOM, 4TO tga = a /az,

IPEACTaBUTh  JIEBYIO  4YacTh  JIOKa3bIBAEMOTO HEpaBE€HCTBA B BUJIC
A+Bsin2a +cos2a¢ U HaWTH €€ COOTBETCTBEHHO HaWMEHBIIEE M HaHOOJbIIEE
3HAYCHUS.
7. Jlokazatb (hOpMyJIbIL:

sin 2nx

a) COSX + COS3X +...+ cos(2n —1)x =———, x#m, neZ;
2sin X
)
: : : sin nx
a) sinX +sin3x +...+sin(2n-1)x =—-, xz, ne Z.
sin x
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8. Pemmth ypaBHEHHUS:
: 3i
a) smz:%; 0) cosz:zl; B)shz=0;r)chz=0

9. Jloka3atp clieIyIolnue paBeHCTBRA:

a) Arcctgz _—Lnﬂ 0) Arctg z _—LnE
2 Z+I 2 1-z

B) Arshz:Ln(z+\/z +1); r) Archz:Ln(z+\/z —1).

10. HaiiTu Bce 3HaueHUS CIEAYIONIUX CTETICHEH:

1-1i 1+I. ssini
2] o
Kontponshas padota No2

1. SBnsercsa mu Gpynkuus W = e ronomopdHoit B Hauane koopauHat? Joka3aTh,
omupasch Ha Teopemy Komm-Pumana, romomopdHocts Ha C ciegyrommx
(byHKITHIA: a) sinz; 0) chz.

2. HaiiTi MHOXeECTBa TOYEK, B KOTOPBIX (DYHKIIMH MOHOTEHHBI, TOJIOMOP(HEI 1
BBIYUCIIUTH MPOU3BOAHBIC (PYHKIUI B ATHX TOYKAX:

a) f(z):z(E—BIm z); 0) f(z):2xy—i(x2 —yz).

3. BoccraHoButh rojgoMopdHbe GYHKIUH 0 HX AeidcTBuTenpHOoM yactu U (X;Y)
v MEUMOU yactu V (X; Y):

a) V(x;y)=3x*y - y*, f(i)=0; 6) U(x;y)=x*=3xy*, f(i)=0;
B)U(x;y)=eVsinx+y, f(0)=1; r1)V(xy)=e’cosx+x, f(0)=1;
m) V(x;y)=ycosychx+ xsinyshx, f(0)=0;

e) U(x;y)=xcosxchy+ysinxshy, f(0)=0.

4, Hamucath KOMIUICKCHBIC TTapaMeTPHUUCCKUE YPAaBHEHUS OKPYKHOCTH C JAHHBIM
HEHTPOM W PaJAMYCOM, DJUIMIICa M THIepOossl ¢ ¢okycamu B Toukax 1 m
JaHHBIMM  TONyoCsMM, Hapaboisl Yy =X°, Xe R, oTpe3ka HpaMOi,
COEUHSIIONIECH JBE TOUKHU.

5. YCTaHOBI/ITb, KaKas 9acCThb INIOCKOCTH CXKMMACTCA, 4 KaKasa paCTAINBaCTCA IIPHU
CICAYIOIINX OTOOPAKCHUSX:

, .
a) w=z%-27; 6) W= ; 1+1z

; B) W=——— r) w=e??,
2z-1 1-i1

6. Haiitu MHOXecTBa BCeX T€X TOUEK Z,, B KOTOPBIX YIroJ IOBOPOTA MPH

CJIEIYIONTUX OTOOPaXEHUSX paBeH HYJIIO:
/4 1+iz i
a) W=z%-27; 6) W=——;  B)W=—": r) w=e??,
2z-1 1-iz1
7. Haiitu nivHBI 06pa30B CIEAYIOMMX KPUBBIX [ IPH yKa3aHHBIX OTOOPaKCHHSIX :
a) I:z(t)=it+1, tel0l} f(z)=2%;

6) T:z(t)=(+i), te[027] f(z)=e?;

~11 -



B) [:z(t)=it, te[0;27] f(z)=e?;
r) T:z(t)=@+ilt, te[ol] f(z)=z", neN;

m :z(t)=e", tel0;27]; f(z)=%(z +%)

8. Haiitu nmomaau o6pa3oB obiacteid D npu ykazaHHBIX OTOOpaKEHUSX:

a)D:{ZEC: 2<|z|<3, argz<%}; f(z)=1z%
6) D={zeC: 0<Rez<l |Imz <z} f(z)=¢*;

. . z-1
B) D — kBagpar ¢ BepmmHamu B Toukax 0, 1, 1+1, 1I; f(z):—l.
Z+

9. Haiftm menyro nuHEHHYI0 (QYHKIHAIO, OTOOPAXKAIOIIYI0 TPEYTOJBHHUK C
BEpILINHAMU (—1;0); (— 4;—1); (— 4;1) Ha TPEYrOJIbHUK C BEPIIMHAMHU (3;0);
(5:-6);(L-6).

10./loka3atp, YTO JUHUU YPOBHS MOAYJIS JAPOOHO-TMHEHHONW (PYHKLIMU SIBISIOTCS
000OIIEHHBIMU OKPYKHOCTSIMHU.

11.Jloka3aTb, YTO JIMHUM YPOBHS JEHCTBUTEIBHOM YacCTH APOOHO-TUHEHHOM
(GyHKUIHHU ABISIFOTCS 0000IIEHHBIMU OKPYKHOCTSIMU.

12.Jloka3atb, 4T0 0Opa3oM OOOOIMIEHHON OKPYKXHOCTH TPH IPOOHO-TMHEHHON
(yHKUMU ABIIAETCS 0000MEHHAST OKPYKHOCTb.

13.Paciumpennas KOMIUIeKCHas miockocts C okpyxHOCTAME [z]=1, |z —i|=1
pa3buBaeTCAd Ha YeThIpe JBYYrOJbHUKA. BEIICHHTH, BO 4YTO HPeoOpasyloTcs

J3 i J3 i
JAHHBIC 06J1aCTI/I HpI/I OT06pa}K€HI/II/I W=|Z2+— —— Z————|.

2 2 2 2
KonmpornbHas padora Ne 3
1.Onmpasch Ha Teopemy Teinopa, noka3ath GOPMYJIbI:
wei=Y scc; Gshz=S I sec.
o nt’ ’ 2(2n +1)
1. Onupasch Ha pa3iaoKeHue e’ = Z_u’ z € C, nokaszarb (pOpMYJILL:

a) eaz:ZeaZo @, zeC, z,=consteC, a=consteC,

n!
400 2n+1
6) shaz = 22" z7eC, a=consteC;
rEJ(zn +1)
B) sinz; r)sin*z+cos*z; n) e’sinz.
1 +00
2. Onmpasch Ha pas3lioKeHUe 1—_ Zz CIpaBeTMBOE NpH |z| <1, MOKa3aTh

bopMyIbL:

~12 —



:f(n+l)z”, z|<1; 6 f( 1)"z%", || <1.
n=0 n=0

3. Haiitn paznoxenue cruemyromux (yHKIUNA B pan Telnopa B OKPECTHOCTH
Touku Z=0:
1 1 1 1

a) ———>3 0) —— B) ——; 1) :
1+2)° (1—22)2 (1+ 23)2 (1—26)3
4. JloxazaTb (OpMYJIBI:
+00 4n+1
a)%arctgz+zlnl+—2:§ PP 7| <1;

n

)—In(l Z)= 1+Z (he1) 2] <1.

n=1 NN
5. Haiitu mHOxkectBa Touek Ze€C, B KOTOPBIX CXOJISTCS CIEAYIOIIUE PAJIbI
Jlopana:

2 Y2 6 Y 3n
n=—oo N=—c0

6. Omnwmpasch Ha GopMyily JJIsi CYMMBI O€CKOHEUHO yOBIBAIOIIEH T€OMETPUIECKOM
MPOrPECCHH, a TaKKe HMCHOoJb3yd AuddepeHIupoBaHUE W HHTETPUPOBAHHUE,
,Z[OKa3aTI> CJIG,Z[YIOHII/IG bopMyIIbI:

+00 _1
1; B) Z(Z‘”3”) (z—a)*™", a=consteC.

- Tb 6 = 302 s b
Z— b N=—w n=—w
Z—a -n n
B)(Z ] >(@-n)Yb-a)"(z-a)"; a=b, [z—a]>|b-al;
)l| Z+a_ _zl —2n—122n+1, |z|>|a|.

ne—w 2N +1
7. Cnej:[y}oume byHKIMU pa3noxuth B psaa Jlopana mo creneHsM Z B KOJBIE
1<|7<2:
1 2" +1 z

Y U A AT, :
2 (z+1)z-2) ) (z-1)z+2) ®) (22 +1)z+2)
") 1 _— 1 . o) 1

e Ferd) VR T e

8. Cnenyromnue GyHKIIMH Pa3IOKUThH B p;mm Tewnnopa wim Jlopana no creneHsm

) 1
z-1uz+3i: ; O
)zz— )‘z —9iz

9. Paznoxuth QyHKIIHIO f( ) B psj Jlopana o creneHsM Z —a B Kojble D :
1

a) z%e?, a=0, D:0<|z|<oo; 0) zzsin(zz—ﬂj, a=0, D:0<|z[<oo;
z
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3 1
B) Z°COS——, a=2, D:0<|z—2/<x;
-2
1

ez eZ—l
r) ———, a=0, D:0<|z|]<1; n) ———
Z(1-2) z(1+2)
10.HaifTu BbIUETHI CleAyOMUX (PYHKIUNA BO BCEX MX H30JMPOBAHHBIX OCOOBIX

TOYKax:

, a=1 Dil<|z-1<2.

) 1 7
sinz > e . T
a) == 6) e2; B) ~; r) z2sin=;
z (z-1) z
oS Z . a e?’
m———; e)zert; x) z"e’; 3) :
z—nl4 720+
) 1 9 1+2°% ) 1+7°
2%(z-2)’ 2%(z+2) 2%(2% +4)
1+2°" o1
M) ——, a0, n=12,...; H) Sinzsin—;
2"(z-a) z
COS 1+ 28 sinz
0) ——; 1) coszchz; p) ——.
2 2 4,4 2
(z +1) z°\z" +1 (z +1)Z
11.HaiiTu BBIYETHI CIEAYIOIUX (PYHKIUN BO BCEX UX KOHEYHBIX U.O.T:
1 z° z°
a) . .

ZZn

1
H 6 - 2> 5 —1
z+7° ) 1+ 2 ) (1+z)’ D (22 +1)3
Q) L n=12..; %) -

sinzz’

)
8 (22 +1)z-17"

(z-1"
3)ctgzz; wm)thz; k) cth?zz; n) 00322 ;
z-1)
™) w) sinzz o 1
e?+1’ (z-1)°" sinz?’

12. HaiiTu BbIUETHI CIIEAYIONNX (PYHKINH B OECKOHEYHOCTH:

.1
z* +1 Z+2 i
a ;  0)cos ; B ;
) 3 ) (7[ 2z j ) z-1
cos2 (z10 + 1)0031
r) L. n) 1< 5 L o) zcos? .
z+1 (z +2Xz —1) 2

_14 —



15.BbrynuciuTs MHTETPAIbL:

dz dz )
D:|z-1<1; 0 ,Dilz-1-il<2;
)ale+z 2-3 )aJDz—l) (z +1) | |
sinz - 2 dz
B) dz, D: x3 +y3 <23; 1) , D 2<|z|<4;
aL(Z +1)° aL(z2 —1)2(2—3)2 i
1
eddz, D: 4, ; 2;
o o0 [y i
) o1
z%sin? =
Z : : : .
)K) J‘mdz, D: |Z|<3, 3) _LZ4_ dZ, D: |Z|<2,
1
Dz < 2; K) jsinidz, D: |z]>3;
pl+1 o Z+1
) JDzsinz—_idz, D: |7|<2; M) a{)sinzi_ldz, D: |z-1>1;

1

dz

H) J'eE—, D: |z-2+|z+2/<6; o) jzcosidz, D: |z]<2;
Z D z+1

sinzdz

ctgz :
dz, D: |z-1<1; ——dz, D: |z-1>1;
(—rz —, lz-1< p)a{) oz z-1>

c)j

dz D: |z/]<1, Rez>0, Imz>0;

p2z° -

zdz z° dz
)J' z, D: |7|>4; y)_[ D: |z]<4;
e’ —l o e’ —l

(1))[ : dz dz, D: 31/n+1 (n=0,1,2,..).
oo et 1 2

T

cosned

a) I pup
“rl-2acosp+a
sinnpde

2 ]

2 H

KonmpornbHast padora Ne6

Breraucnuts OHpGI[CJ'IéHHBIC HHTCTPAJIbI:

-l<a<l neN;

—-1l<a<l neN;

+2cosg)" cosng do

6 T
) I1 2acosp +a
5 [ ¢

S+4cose

neNu{0}.
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2. BwrauciauTth HECOOCTBEHHBIC MHTETPAJIBI U TJIABHBIC 3HAUCHUSI HHTETPAJIOB
(3a;:[aq1/1 Ha puMeHeHue JieMMbl JKopana):

Xcosxadx
~2x+10°

) I

o0

J

2 ox242x+10°

Xsin x dx

paHI/IOHaJIBHBIX GyHKIUHI:

a)j(

ax 4—b)

,a>0, b>0;

©  x5dx

0) [————

B) V.p

BLI‘{I/ICJII/ITL HECOOCTBCHHBIC HHTCI'PAJIbl U I'NIAaBHBIC 3HAYCHHA UHTCTPAJIOB OT

, a>0;

o +a?f

T cos px dx

1+x% PeR.

—0o0

x2dx
—1

B)ij

2. Oyenounvle mamepuavl 0711 NPOBEOCHUA NPOMENCYMOUHOU ammecmauuu

[Tnanupyemblit
o0pa3oBaTesbHbIN Pe3ynbTar
(KOMIIETEeHIMSI, UHAUKATOP)

TumoBsle KOHTPOJIbHBIC
3aJaHuA

KpI/ITepI/II/I OLOCHHMBAHMA U IIKaJIa
OILICHMBAaHUA

OIIK-1CrniocobeH MpHUMEHSTH
(byHIaMeHTaTbHbIE
MOJly4eHHBIE B
MaTreMaTHYeCKuX |

3HAHMS,
obJtactu
(nm)
HayK, u
HX B

€CTECTBEHHBIX
UCIIOJIb30BATh
podeCcCHOHATBHON
JEATEITLHOCTH

OIllIK-1.1 Ocywecmensiem
omoop  meopemuieckozo U
NPAKMuYecKoeo mamepuaid

OIlIK-1.2 Pewaem munogvie
3a0ayu 8 PamKax
npogheccuoHanbHol
oesmenvHocmu

OIIK-1.3 Hcnonvzyem
PA3IuuHble MEMOObL U NPUEMbL
peuteHus 3a0au
npogeccuoHanbHou
oesmenvHocmu

1. Pacckaxkute o
BBIYMCJICHUN
WHTETrPAJIOB 1O
rpa”ulle 00JacTu
MIPU TTIOMOIIN
BBIYETOB.
Brerancimre
UHTETpal.

2. Pacckaxute o
MIPUIIOKECHUHT
BBIYETOB K
BBIYHCIICHUIO
HWHTETPaJIOB OT
BCILIECTBEHHBIX
byHKIUH, B
YaCTHOCTH, K
BBIYHCIICHUIO
HECOOCTBEHHBIX
HUHTETPaJoB.
Haitgure narterpan
3. Jlokaxxute
Teopemy 00
HHTErpajgax oT
paloOHAaIbHBIX

G yHKITHIA.

o meemcs

NOJHBIU  AHANU3
3a0a4u, NpeonoN’ceH BepHblll
aneopumm  peuienus 3adavu,
8bl0€IeHbl OCHOBHbBIE IMANbl U
meopemuyecKue OCHOBbL
peutenus, NnpueeoeHo MNoJHOe
8epHoe  peuieHue  3adavu,
sKIIOYAIOWEee NPAGUIbHYLLL
omeem
— 18 — 20 6annos

Hmeemcss  nonnvii  ananus
3a0ayu, NpeooHceH BepHblll
aneopumm pewlenust 3a0a4u u

OYEeHKA  OCHOBHbLIX  3MAN0s
peulenus, npuseoeHo peulenue
3a0ayu, HO nonyyeH

HEenpasuIbHoulll omeem u3-3a
apugpmemuuec-xou | pewenue
Heoocmamouno obocrosano |
8 peuieHuu UMeromcs JulHue
Unu Hegep-Hvle 3ANUCU, He
omaoeneHHble om peuterus — 12
— 17 banna

Henonnwviti  ananuz  3a0auvu,
npeolodicet 8epHblll ANCOPUMM
peuieHus 3a0a4u, HO UMeemcs
8epHoe peuleHue TUullb Yacmu

300auu  uU3-3a  JIO2UYECKOU
owubku — 6 - 11 6annos

He coomeemcemaeyem
mpeboBaHUIM, — UBNLONCEHHBIM

gvlule
—0- 5 6annos
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V. YueOHO-MeTOANYeCKOe H HHGPOPMAIMOHHOE 0DecTieYeHre TUCIIUTITHHBI
1) Pekomen tyemast JiuTeparypa

a) OcHoBHas1 JUTEpaTypa:

1. IIpuBanos, . 1. BBenenue B Teoprio PyHKIIMN KOMIUIEKCHOTO MEPEMEHHOTO :
yaeOHuk 11 By3oB / W. U. IlpuBanoB. — 16-e u3x., ctep. — Cankr-IlerepOypr :
Jlanbp, 2022. — 432 ¢. — ISBN 978-5-8114-9392-0. — Texkcr : 3eKTpOHHBIH //
Jlanb : 3JIEKTPOHHO-OMOINOTeUHAS cucrema. — URL:

https://e.lanbook.com/book/193364
2. [1ankpatos, E. JI. BBenenue B Teopuro PyHKIMN KOMIUIEKCHOT'O TIEPEMEHHOTO :

yaebHo-MeTouueckoe mocooue / E. JI. TlamkparoB. — Hwxuuit Hosropopn :
HHI'Y um. H. U. Jlo6auesckoro, 2020. — 12 ¢. — Tekcr : anmekTpoHHbIi // JlaHs :
3JIEKTPOHHO-OMOmMoTeyHas cuctema. — URL: https://e.lanbook.com/book/191780
0) JonosiHuTe ILHAS JIUTEPATYpa:

1. ITonoBunkuH, E. C. Teopust pyHKIMN KOMIUIEKCHOTO MTEPEMEHHOTO : YYEOHUK /
E. C. [lonoBuakuH. — 2-¢ u31., iepepad. u gom. — Mocksa : UTHOPA-M, 2023.
— 253 ¢. — (Bsicmiee obpasoBanue: bakamaBpuar). — DOI 10.12737/1845987. -
ISBN  978-5-16-017359-7. -  Tekcr :  onekrponHwii. -  URL:
https://znanium.com/catalog/product/19139922

2) Ilpocpammmoe obecneyenue

Google Chrome oecrataoe 110

Anpexc bpaysep 6ecmiatnoe 110

Kaspersky Endpoint Security 10 | akt Ha mepenauy npas [1K545 or 16.12.2022
MHoro¢yHKIHMOHATBHBIHI oecmiatnoe 110

penaktop ONLYOFFICE

OC Linux Ubuntu oecrataoe 110

3) Cospemennvie npogheccuonanvhvle 0Oasvbl  OAHHBIX U UHDOPMAYUOHHBIE
CNpagoUHbvle CUCTEMbL

Bua undopmanuoHHoro pecypcea,
Ne HAHUMEHOBaHHeE
n/n UH(OPMALIMOHHOTO Anpec (URL)
pecypca
1 9BbC «ZNANIUM.COM» https://znanium.com/
2 9BC «IOPAUT» https://urait.ru/
3 IbC «YuupepcuTeTCKas https://biblioclub.ru/
OMOJIMOTEKA OHJIANHY
4 9BC IPR SMART http://www.iprbookshop.ru/
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https://e.lanbook.com/book/193364
https://e.lanbook.com/book/191780
https://znanium.com/catalog/product/1913992
https://biblioclub.ru/
http://www.iprbookshop.ru/

5 ObC «JIAHb» http://e.lanbook.com
6 OBC TBI'Y http://megapro.tversu.ru/megapro/Web
7 Penosurapuii TBI'Y http://eprints.tversu.ru
8 Pecypeet usniatenbeTsa Springer http://link.springer.com/
Nature
9 CIIC Koncynbrantllotoc (B ceTn
TeI'Y)

VI. Mer OIUICCKHUEC MaTEPpUAJILI VI oﬁyqaloumxm 110 OCBOCHMIO JTUCIINILINHBI

Tembl KypcoBbIX padoT
1. Cuctema KOMIUIEKCHBIX YUCEN: KOOpAUHATHAs, alireOpanyeckas,
TPUTOHOMETPUUYECKas U IoKa3aTesbHas (POpMbI KOMIUIEKCHOTO YHCIIA.
2. @opmyisl Dunepa u Myaspa.
3. Moaynp ¥ apryMeHT, pafuKai U jJorapudmM KOMIUIEKCHOTO YUCIIA.
4. ToxnecTBa M HEPaBEHCTBA JUIsI KOMIUIEKCHBIX YHCEN, HUX
UHTEPHpPETALIHNS.
5. EBxin10Ba METpHUKa U JIEMEHTHI €BKJIMI0BOM Tomosoruu Ha C.
6. ®opMmyiibl cTepeorpapuyecKon MPOESKIINH.

7. ®opmyina s chepruuecKoro pacCTOsHUA. IJIEMEHTHI cheprieckoit

tomosorun va C .

8. CXx0MMOCTH B €BKJIMIOBON METPHKE U CHEePUIECKON METPHUKE.
9. Konb11o HenpephIBHBIX (DYHKIMI B TOUKE U HA MHOKECTBE.

10. MoHOT€HHOCTH U TOJIOMOP(PHOCTD (.K.1I.

11. ®opmanbHbie Tpou3BOAHbIE U yciioBHs Komn—Pumana.

12. Ilenoe nuHelHOE TpeoOpa3oBaHUE.

BEKTOpHAas

13. 'eomeTpuyeckuii CMBICT MOAYJISl U ApTYMEHTA MPOU3BOIHON OT TOJI0MOPGhHOM

byHKUIHU.

14. Kondopmusie oToOpakeHusi IEPBOTO U BTOPOTO poja.

15. T'onomopdHOCTh U KOHOOPMHOCTH B PACIIMPEHHON KOMIUIEKCHOM TUIOCKOCTH.

OAHOMUCTHOCTH U KOHPOPMHOCTH MEOMYCOBBIX MpeodpazoBanuii B C.

16. KpyroBoe cBoiicTBO nmpeobpazoBanuii MéOuyca.
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http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/
http://link.springer.com/

17. I'pynna Mob C nes MOATPYTIIIHI.

18. CpoiicTBa nmpeoOpa3oBaHUl CUMMETPHS TOYEK OTHOCHTEIIBHO OKPYKHOCTH Ha

C.

19. CymecrBoBanne MEOMycoBa  aBTOMOpdHU3Ma  pUMaHOBOM  cdepsl,
HOPMHUPOBAHHOT'O COOTBETCTBUEM TPEX Map TOYEK.

20. Beruncnenue rpyrn MEOUYCOBBIX aBTOMOP(HU3MOB Kpyra U MOJIYIIOCKOCTH.

Tunosblie BOIIPOCHI U 3aa4YM AJIA IIPOBEPKHU CaMOCTOSITEJILHOM paGOTbl

1. JlaTb onpeneneHue MOayIsl, apryMEHTa KOMIUIEKCHOTO YHCIa.
JlaTtb onpenenenne anredpandeckoro KOpHs U3 KOMIUIEKCHOTO Yncia

3. Jlate ompeneneHHe OTKPHITOIO U 3aMKHYTOI'O MHOXECTB, IPEIECNbHBIX U
TPAHUYHBIX TOYEK, I'PAHUILIbI, 3aMbIKAHMS, CBS3HOCTH MHOXECTBA, 00JIACTH,
KOMITaKTa, KOHTHHYyMa.

4. JlaTp ompeAelieHHE HENMpepbIBHOCTU (.K.II. B €BKIMIOBOW M cepuyeckon
METpHUKaX.

5. Jlate onpezaeneHue MOHOTEHHOU U TOJIOMOP(HON (QYHKITHH.

6. Cdopmymuposats ycimous Komm-Pumana B 1elCTBUTENEHON U KOMITJICKCHOM
dbopmax.

7. CdhopMynupoBaTh TECOMETPUUECKUM CMBICII MOJTYJISI M apTyMEHTa ITPOU3BOTHOM
rojsoMopdHON GHyHKIIUU.

8. Cdopmymnuposats Teopemy PrumaHa o KOHPOPMHBIX OTOOPAXKEHUSIX, OCHOBHEIC
MPUHIUIBI KOHPOPMHBIX OTOOPaKEHUIA.

9. CdopmynupoBaTh HHTErpadbHYIO TeopeMy Kommu-I'ypca.

10. ChopmynupoBaTh uHTErpaIbHyo hopmyriny Komu.

11. ChopmynupoBaTh TeOpeMy Mopepa.

12. Tlpusectu dpopmybl Kot a1 mpou3BOAHBIX TOIOMOPGHON HYHKITUU.

13. CopmynupoBaTh TeopeMbl Beliepiirpacca o psgax rontoMoppHbIX QyHKIIHMA.

14. ChopmynupoBaTh TeopeMy AOensi O CTENEHHBIX Psiiax.

15. ChopmynupoBaTh TeOpeMy O TpEICTaBIeHUU ToJoMophHON GyHKIUU
CTENIEHHBIM PSIOM.

16. TlpuBecTH paznoxeHUs: OCHOBHBIX DJIEMEHTAPHBIX (DyHKIHH B psaabl Teinopa.

17. ChopmynupoBaTs TeopemMy JInyBusis.
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18.
19.
20.
21,

22,
23.
24,

25.
26.

Cdhopmymuposats Teopemy Jlopana.

[IpuBectn HepaBencTBa Komm 1st koaddunmenTtos psna Jlopana.
CdhopmynrpoBaTh BHYTPEHHIOIO TEOPEMY €MHCTBEHHOCTH.

Jlatb ompeneneHre H30JIMPOBAHHON 0COOOW TOUKHM TOJIOMOPGHON (PYHKIIHH,
NPUBECTU UX KJIACCU(UKALIUIO.

CdhopmynupoBaTh KpUTEPHUH Y.0.T. U MOJIIOCA.

CdhopmynupoBaTh KpUTEPHII C.0.T.

JlaTb ompenerneHue BbIYETA B MU.0.T. U NPUBECTH (DOPMYIIBI Ui BBIYUCICHHS
BBIUETOB.

CdhopmynupoBats Teopemy Ko o Beryerax.

CdopmynupoBaTh TEOPEMY O CYMME BCEX BBHIUETOB.

Bomnpocsl k 3xk3aMeny

[Tone KOMILJIEKCHBIX YHCEJL. BekTopHoe, anredpanyveckoe,
TPUTOHOMETPUUECKOE U MOKA3aTEIbHOE MPEACTABICHUS KOMILIEKCHOTO YUCIA.
['eoMeTpuyeckre CBONCTBA KOMIUIEKCHBIX YHCEIL.

®opmyinbl - crepeorpaduyeckod nmpoekuuu. PacimpeHHas — KOMIUIEKCHas
wiockocth. Cxomsmuecss nocnepoBarenbioctd B C uw €. Jlemma o
nokoopauHaTtHoM cxoguMoctu. Kpurepnit Komm, teopema bosbuano-
Beuepmrpacca.

EpximmoBa u chepuueckas Metpukd. Tomosorur B C 1 C (OTKPBITBIE U
3aMKHYTbI€ MHOXXECTBA, TMpEJCIbHbIE W TpPAaHUYHbIE TOYKH, TpAHMIIA,
3aMBbIKaHUE, JONOJHEHUE K MHOXECTBY, CBSI3HOCTb MHOYKECTBA, KPHUBBIE,
00J1aCTH, KOMIAKThl, KOHTUHYYMBI).

OyHKIMU  KOMIUIEKCHOro  mepemeHHoro  (¢.k.m.).  HempepbIBHOCTS,
OrpaHUYEHHOCTh (.K.I. TeopemMbl O HENmpephIBHBIX (.K.I. HA KOMIIAKTE, B
o0nacTu.

Monorennbie u rojomMopdHbie GyHKIUU (ONpeAesIeHUs, TPUMEPDI). Y CIOBUs
Komm-Pumana B jgeiicTBUTENnbHOM W KOMIUIEKCHOM ¢opmax. Kputepun
MOHOTE€HHOCTH U ToJoMOppHOCTH (.K.M. B To4yke. CBA3b TOJIOMOP(PHBIX U

TapMOHUYECKHUX (DYHKITHIA.
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6. Addunnsie npeobpazoBanus. Llenble auHENHbIE TpPeoOpazoBaHUS.
JlexoMIto3uIus eJI0i IMHeWHOH (yHKINH, €€ CBONCTBA.

7. KacarenbHoe oroOpaxenue. ['eomeTpuyeckuil CMbICI MOAYJsS W aprymMeHTa
Opou3BOAHONW  romomopdHOi  QyHkumu. OmnpeneneHuss  KOHGOPMHOTO
oroOpaxeHnus 1-ro u 2-ro poaa. SkoO6uaH KOH(DOPMHOIO OTOOpaAKEHHUS.
[Tpumepsl.

8. KpuBonuHelinpie MHTETpaibl OT (.K.II., UX CBOWCTBA, BhIYMCIEHUE. [Iprumepsr
BBIYHCIICHUS] HHTETPAJIOB OT (.K.11.

9. Unterpanbhas teopema Komm-I'ypca u e€ o0oOmieHne Ha MHOTOCBSI3HBIE
o0JtacTu (¢ J0Ka3aTeIbCTBAMU).

10.UnTerpansuas ¢opmyna Kommu. JlokazarenscTBo, 0000I1IeHHEe Ha ciydai
MHOTOCBSI3HBIX 00J1aCTEH, CICICTBHS.

11.Heonpenenéuupiii wHTErpan or ¢.K.II. B IUIOCKOW obmactu u  (opmyna
Hrrotona-Jleitonuna. Teopema Mopepa.

12.CymecTBOBaHWE TPOU3ZBOJHBIX BCEX IMOPSIKOB Yy TOJIOMOP(MHBIX (PYHKITUH.
@opmynsl Komm a1t nporn3BOAHBIX.

13.IToroueunas, paBHOMEpHas, JIOKaJIbHO-paBHOMEPHAs CXOJMMOCTH
GyHKIIMOHATIBFHOM MOCIEI0BATENILHOCTH M (PYHKITMOHAIBHOTO psifa. [IpumMepsl.
[lounenHoe  uWHTErpupoBaHMEe U  MOwieHHoe  auddepeHImpoBanmue
GbyHKUHOHAIBHBIX psgoB. Teopembl Belepmirpacca o psaax roiaoMopgHBIX
byHKIHA.

14. Teopema AGenst o creneHHBIX psigax. CyliecCTBOBAHUE pajinyca CXOJAUMOCTH U
MeTonbl ero BerunucieHusa. ®opmyna Komm-Angamapa. JIokanpHO-paBHOMEpHAs
CXOJMMOCTb, TIOYWICHHOE MHTETPUPOBAHUE U MOWICHHOE TudepeHimpoBanme
CTEIEHHBIX PSIIOB.

15.Teopema o0 mpencTaBiICHUU TOJIOMOPGHON (PYHKIIMU CTENECHHBIM PSIOM,
OIICHKA pajnyca CXOAUMOCTH. ['0JOMOPGHOCTH CYMMBI CTEIIEHHOTO psija.
Crenennoit psia kak psg Teisopa mist cBoeit cymmbl. HepaBencta Ko st

KO2((PHUITMEHTOB CTETIEHHOTO Ps/a.
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16.Teopema JluyBumns. [lokazarenbcTBO ¢ €€ momomibio Teopembl [aycca o
CYIIECTBOBAHMM KOMIUIEKCHOTO KOpPHS Yy JIIOOOr0 MHOTOWIEHA, OTJIMYHOTO OT
KOHCTAHTHI.

17.Paasl Jlopana, cTpykTypa 00JacTH CXOAMMOCTH. JlOKa3aTelbCTBO TEOPEMBI
Jlopana. Hepasenctsa Ko it koaddunmento psina Jlopana.

18.BuyTpenHss TeopeMa eIMHCTBEHHOCTH (J10Ka3aTeabcTBO). Hymu romoMopdHbIX
bynkiuii. @akropuzarys ronoMophHoOM GyHKINN B OKPECTHOCTH €€ HYJIS.

19.N3onmpoBaHHbIe 0COOBIE TOUKH ToJIOMOPGHON (YHKIMH, UX KiIacCH(HUKAIIHS.
Kpurepuu y.o.1. n nomoca. Haxoxaenne nopsiaka nosroca. IIpumepsr.

20.Kputepuii c.0.T. beckoHeYHOCTh Kak M.0.T. ToJoMophHON (QyHKIHH.
Knaccudukanus u Kpurepuu U.0.T. Ha 0ECKOHEYHOCTH.

21.0OmnpeneneHne BpIYETA B U.0.T. © OPMYIIBI JIJIs1 BEIUMCICHHS BBIYETOB. TeopemMa
Komm o Bbruerax. Beruncnenue Boruera Ha OeckoHeuHOCTH. Teopema o cymme
BCEX BBIYETOB.

22 .BbIYeTHBIH METOJ BBIYKCIICHUS VHTETPAJIOB. NuTerpanel oT
TPUTOHOMETPUUYECKUX (YHKIMMI. BbluriciieHne HeCOOCTBEHHBIX MHTErPajoB OT

paunoHanbHbIX (QyHKIUK. Jlemma XKopaaHa v €€ mpuMeHEeHUsI.

Metoanyeckne yka3aHusi VIsi 00y4aIOIMXCs 110 OCBOCHUIO AU CHUILIMHBI

Opranusys cBoio yueOHYI0 padOTy, CTyA€HTHI TOTKHBI:

Bo-nepevix, BBIABUTH PEKOMEHIYEMBIH pPEXUM M XapakTep ydyeOHOH
paboThl MO M3YYEHUIO TEOPETUUYECKOT0 Kypca, MPaKTUYECKOMY NPUMEHEHUIO
M3YYEHHOT0 MaTepHalia, MO BBINOJHEHUIO 3aJaHUNA JJISI CAMOCTOSITEIbHOU
paboThl, 110 UCMOJIB30BAHUIO UH()POPMALIMOHHBIX TEXHOJIOTHH U T.A.

Bo-émopbix, 03HAKOMUTBCA C YKa3aHHBIM B METOJMYECKOM MaTepuale Io
JUCHUIUIMHE TMepeyHeM Y4eOHO-METOAMYECKUX H3IaHUN, PEKOMEHIYEeMbIX
CTyA€HTaM JJs MOATOTOBKU K 3aHATHUSM M BBIIIOJHEHUS] CAMOCTOSITEIbHOU
paboThl, a TakKe C METOJWYECKUMH MaTepualaMd Ha OyMaKHbIX W/WIU
ANEKTPOHHBIX HOCHUTEINAX, BBIMYIIEHHBIX Kadenapoil CBOMMU CHUJIAMU U

npeaAOCTABIIAACMBIC CTYACHTAM BO BpCM 3aHSITHH.
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CamocTosiTennbHass paboTa CTYACHTOB, TMPEIYCMOTPEHHAS Y4YCOHBIM
IUTAaHOM JOJDKHAa COOTBETCTBOBATH 0Oojiee TIIyOOKOMY YCBOCHHMIO H3y4aeMOro
Kypca, GOpMUPOBATH HABBIKU HMCCIEIOBATEIBCKOM PabOThl U OPUEHTHUPOBATH
CTY/ICHTOB Ha YMEHHE MIPUMEHSITh TEOPETUUECKUE 3HAHUS HA TTPAKTUKE.

1. Padora ¢ yyeOHbIMM MOCOOUAMU. J[JIs1 TTIOJTHOLIEHHOTO YCBOEHHUS Kypca
CTYJIEHT JIOJDKEH, TIPEXJEe BCEro, OBJAJETh OCHOBHBIMU TOHSTHSIMHU 3TOU
auciuIUInHBL. Heo0X0uMo yCBOUTh ONIPEACIICHUS] M TIOHSITHS, YMETh MPUBOIUTH
UX TOYHbIC (OPMYIUPOBKH, MPUBOJUTH HNPUMEPHI OOBEKTOB, YIOBJICTBOPSIOIMINX
TOMY ompeaesieHnio. Kpome Toro, HeoOX0AMMO 3HATh KPYT (PaKTOB, CBSI3aHHBIX C
JJAHHBIM TIOHSTHEM. TpeOyeTcsi TakKe 3HATh CBSI3U MEXIY TMOHATUSIMHU, YMETh
yCTaHABJIMBATh COOTHOILIEHUS MEXIy KiaccaMu OOBEKTOB, OIMUCHIBAEMbIX
Pa3JIMYHBIMU MOHATHUSIMU.

2. CamocrosiTeqibHOe n3yuyeHue TeM. CamocTosaTeNnbHas padoTa CTy/IEeHTa
ABJISIETCA BAXKHBIM BHUJOM JIE€ATEIIBHOCTH, IIO3BOJIIIOIIMM XOpPOUIO YCBOUTH
U3yyaeMblii TpeAMET W OJHUM M3 YCIOBUU JOCTHXKEHHUS HEOOXOJIUMOTO
KayecTBa IMOJATOTOBKM U Mpo(ecCHOHATbHON MEPEenoAroTOBKH CHEIHAIUCTOB.
Ona mnpeamnoyiiaraeT CamMoOCTOSITENBHOE H3YYEHHE CTYAEHTOM PEKOMEHIOBAaHHOM
y4eOHO-METOJIMYECKON JIUTEpaTyphl, PA3IMUYHBIX CIPABOYHBIX MaTEpHAJOB,
HamucaHnue pedepaToB, BHICTYIUICHHE C JIOKIAJ0M, MOATOTOBKY K JIEKIIMOHHBIM U
MPAKTUYECKUM 3aHSTHUSIM, TTOATOTOBKY K 3a4€Ty U DK3aMEHY.

3. IloaroroBka K MNPaKTHYeCKHUM 3aHATHAM. [Ipy 1DOATOTOBKE K
MPAKTUYECKUM 3aHATUSIM CTYJICHTaM PEKOMEHIYETCs CIe0BaTh METOJIUYECKUM
PEKOMEHAAIUSAM 0 paboTe ¢ y4eOHBIMU TOCOOUSMU, TIPUBEICHHBIM BBIIIIE.

4. CocraBjieHue rJjoccapusi. B rioccapuii MOJDKHBI OBITH BKJIFOYEHBI
OCHOBHBIE TIOHSITUSA, KOTOPBIE CTYJIECHTHl H3y4alOT B XOJI€ CAMOCTOSITEIbHOMI
paboThI. JI71s1 TOJTHOTHI MCCIIEIOBAHUS PEKOMEHYETCSI BITUCHIBATH B TJIOCCAPUNA H
T€ TEPMHUHBI, KOTOPHIE CTYJIEHTaM OyIyT PACKPBITHI B X0/I€ JICKIITMOHHBIX 3aHSITHH.

5. CocTaBiieHHe KOHCIIEKTOB. B KOHCIIEKTE OTpakeHbl OCHOBHBIE IMOHSTHS
TeMbl. J[J HarSIMHOCTH W yMOOCTBA 3allOMUHAHUSI HMCTOJIB30BAHBI CXEMBI U

TaOJIULIBI.
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6. IloaroroBka k 3k3aMeHy. lIpu MOAroToBKE K 3K3aMEHY CTYIEHTHI
JIOJKHBI UCTIOJIb30BaTh KaK CaMOCTOSATENbHO MOJTOTOBJIEHHbBIE KOHCIEKTHI, TaK U
MaTepHabl, MOJyYEHHBIE B XOJI€ 3aHATUH.

KadecTBO yCcBOEHHUS CTYJEHTOM KaXKJI0M AUCIUIUIMHBI olleHuBaetcs mo 100-
OaJITbHOM 1IKaIe.

WNurerpanbHas peMTHHroBas orneHka (0aun) mo KaxiaoMy MOIYI0 (IeproLy
OoOy4eHHMsI) CKJIa/IbIBACTCA U3 OLIEHKHU TEKYIIeH padoThl 00y4arOMIMXCs HA 3aHATUSAX
CEMUHApPCKOTO THUHa (CEMUHAphl, NPAKTUYECKUE 3aHATHS, MPAKTUKYMBI,
nJabopaTtopHble pabOThl, KOJIIOKBUYMBI M MHBIE aHAJOTHYHBIC 3aHSTHUS), OLEHKU
WHAMBUIYAIbHON paboThl O0y4aroumxcs W OICHKH 32 BBHIMOJHEHHE 3a/laHui
PEUTUHIOBOIO KOHTPOJIS ycreBaeMocTd. [Ipu aTom nosst 6aninoB, BBIACICHHBIX Ha
PEUTUHTOBBIH KOHTPOJb HE JAOJDKHA mpeBbimath 50% o0melt cymmbl 6anioB
JTAHHOT'O MOJyJIsl (IEproia O0yUeHUs).

MakcumanbHasi CyMMa PEHTHHTOBBIX OalIOB IO Y4eOHOM JTUCIUILIMHE,
3aKaHYMBAIOILIEHCA 9K3aMEHOM, IO UTOraM ceMmecTpa cocTasiseT 60.

OOyuatomemycsi, HaOpaBmemy 40-54 Oamna, Tpu TOJABEIECHUUW WTOTOB
ceMecTpa (Ha IMOCJIEIHEM 3aHATUU MO TUCLUIUIMHE) B PEUTUHIOBOM BEIOMOCTH
ydeTa YCIEeBAaeMOCTH M 3aU€THOM KHIDKKE MOJKET OBbITh BBICTaBJEHA OIICHKA
«YIOBIIETBOPUTEILHOY.

OOGyuarorieMycsi, Habpapiemy 55-57 0aioB, MpU TOJABEACHUHW HMTOTOB
cemMecTpa (Ha MOCJIEIHEM 3aHATUM IO [OHUCLUMIUIMHE) B Ipade PperTHUHrOBOU
BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie Oauiby MOKET ObITh J0OABIEHO
15 6aioB 1 BeICTABJIEHA K3aMEHALIMOHHAS OLIEHKA «XOPOILOY.

OO6yuaromemycsi, HaOpapmemy 58-60 OaioB, mpuU MOJABEACHUU HTOTOB
cemMecTpa (Ha MOCJIEIHEM 3aHATUU IO [HUCLUMIUIMHE) B rpade pEeUTHUHrOBOU
BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie Oauibhy MOXKET ObITh J0OABIEHO
27 6asIoB M BBICTaBJICHA dK3aMEHAIIMOHHAS OIEHKA «OTIIMYHO.

B kakux-mubo WHBIX ciy4asx J00aBlieHHE TNPEMHAIBHBIX OasioB HE
JOITYCKaeTCsl.

OOGyuaronuiicsi, HaOpaBIui 10 39 6aNI0B BKIOUUTEIBHO, CIA€T dK3aMEH.
[Ipn HanMMuUMM TOATBEPKIEHHBIX TOKYMEHTAIBHO YBAXKUTEIBHBIX MPHUYUH, TIO
KOTOPBIM OBUIHA MPOMYIIEHBI 3aHITHS (JAJIMTeabHass 00Jie3Hb, 00YYEHHE B JIPYroM
By3€ B paMKax aKaJeMHU4ecKOoi MOOMIBHOCTH U Jp.), OOyUaIOLIUIICs UMEET MPaBo
OTpaboTaTh MPOMYUIEHHBbIE 3aHATUS W TMOJYYUTh JOMNOJHUTENIbHbIE Oaibl B
paMKax yCTaHOBJICHHbIX OayioB 3a MoAydb. Cpokd M MOPSAOK OTPaOOTKU
OINpeesieT npenoaaBaTeb. babpl BRICTaBIAIOTCS B rpade «0TpaboTKa.

OtBer oOywaromierocss Ha 5SK3aMeHe OlleHMBaeTcss cymmoir no 40
pelTUHTOBBIX OamwioB. WTOroBas oOlleHKa CKJIQJbIBA€TCA M3 CYMMBbI OaJjioB,
MOJIYYEHHBIX 332 CEMECTp, U 0aJIOB, MOJYYCHHBIX Ha 3Kk3ameHe. OOyyaromemycs,
KOTOPBIN CIAaeT dK3aMEeH, IPEeMHUATbHBIC OAJIITBI HE HAYUCIISIOTCA.

CormacHo moaxojaM OalIbHO-PEHTHHTOBOW CHCTEMBI B PaMKax OIEHKH
3HAHUW, YMEHUM, BIAJCHUN (YMEHUN MPUMEHSTh) U (WJIM) OMNbITA ACATEIbHOCTH
JUCHUIUIMHBI YCTAHOBIIEHBI CIEAYIOIINE aCIIEKThI:
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e CopepxaHue yueOHOW NUCLUUIUIMHBI B PaMKaxX OJTHOTO CEMECTpa JEIUTCS
Ha JiBa MoAyJis (mepuona oOydeHust). [Io okoHuanuum Moysst (mepuoaa oOydeHus )
OCYILECTBIISETCS PEUTUHTOBBIM KOHTPOJIb YCIIEBAEMOCTH 3HAHUN CTYJIEHTOB.

e CpoKH NMPOBEAEHUS PEUTHHIOBOI'O KOHTPOJIS:

ocennuti cemecmp — | peUTHHIOBBII KOHTPOJIb YCIEBAEMOCTH MPOBOJUTCS
coriacHo rpaduky ydeOHOTO mporiecca, || peTHHTOBBIN KOHTPOJIh YCTIEBAEMOCTH
- JIBe TMocieqHue Heaenu (aKTUYECKOro 3aBEpIICHUs CeMecTpa Mo Tpaduky
y4eOHOTr 0 IpoLecca;

gecennuii cemecmp — | pedTUHIOBBI KOHTPOJIb YCIIEBAEMOCTH MPOBOJAUTCS
coryacHo rpaguky ydeOHoro mnpouecca, || peTHHIOBBIN KOHTPOJIb yCIIEBAEMOCTH
- JIB€ MOCJIEOHUE Henenu (AKTUYECKOro 3aBEpILEHUsl CeMecTpa M0 TIpaduky

y4eOHOro Ipoiiecca.

VIl. MaTtepuajbHO-TeXHUYECKOE 00ecredeHue TUCUUIIINHBI

HaumenoBanue
CHeHAJLHBIX* MOMEeIIeHH i
M NMOMEIIeHUH 19

OcCHAIlIEHHOCTH
cnenraJbLHBIX
NoMeIeHui n

noMeleHun aJis

IlepeyeHb JMLIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHusl.
PexkBU3NTHI NOATBEPKIAIOIIETO

CaMOCTOSITEJILHOH PadoThI CaMOCTOSITEJIbHOM AOKYMEHTAa
padoThI
VueOHast ayTUTOpHS [Ist Komnnexm yuebnoii Google Chrome — OecIuIaTHO

MIPOBEJICHUS 3aHATUN
JIEKIIMOHHOTO TUIIA, 3aHITHIA
CEeMHUHAPCKOT0 THIIA,
KYpCOBOTO MPOEKTUPOBAHUS
(BBITTOJTHEHUS KYPCOBBIX
paloT), rPyMNIOBBIX U
WHIUBUIYTBHBIX
KOHCYJbTAINH, TEKYIIETO
KOHTPOJIS U TPOMEKYTOUHON
aTTecTaluu,
yuebnas ayoumopus: Ne 224
(170002 Teepckas obn., 2.
Tsepw,
nep. Caooswiii, 0. 35)

JIaGopatopusi KOMIbIOTEPHOM
0€e30MacHOCTH Kadeapsl
KOMIIBIOTEpHOH 06€301acHOCTH
Y MaTeMaTHYEeCKHX METOJIOB
ynpasneHus: Ne 203a
(170002 Teepckas obn., 2.
Tsepw,
nep. Caooswiii, 0. 35)

mebenu, npoekmop,
HAacmeHHblil NPoeKy.
9KPAH, peYupKyisamop.

KommnekT yue6HOM
Me0eJi, UICTOYHHUK
Oecriepe0oitHOTO
MMATAHUA 5 IIT.,
KOMMYTaTop,
KOMITBIOTEP
(cucTemMHBIH OJIOK,
MOHHTOD, KJIaBUATYpa,
MBIIB) 7 MIT., KOIUP-
MIPUHTEP-CKaHED 2
mIT., Tuieep combo,
TEJIEBU30D, IKPaH

Kaspersky Endpoint Security 10 s
Windows — AkT Ha riepeaady rnpas
ITK545 ot 16.12.2022

Lazarus — GecrimaTHO

OpenOffice — 6ecmnatHo
MHoro¢yHKIHOHATBHBIN

penakrop ONLYOFFICE GecrutatrHoe
[1O — 6ecrnaTHO

OC Linux Ubuntu 6ecruiatHoe 10 —
OecriaTHO

Google Chrome — 6ecrutatao
Kaspersky Endpoint Security 10 nmns
Windows — AkT Ha niepeady mpas
ITK545 ot 16.12.2022

Lazarus — 6ecratHo

OpenOffice — 6ecmmatHo
MHoro¢yHKIMOHATBHBIN

penakrop ONLYOFFICE GecrutatHoe
[1O — 6ecrmaTHO

OC Linux Ubuntu 6ecmiarHoe 10 —
OecruiaTHO
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HACTEHHBIN, Y4eOHBII
71a00paTOPHBIN CTEH]T
JUTSL U3y9ICHHSI OCHOB
Kpurnrorpadum,
UCIIOJIHEHUE OJI0UHOE
BCRYPTO, yuebHo-
1a00paTOPHBIN CTEH]T
JUTSL U3yYCHUS
0JIOYHOTO
koaupoBanus 31-bK.

VIIl. CBenenust 00 00HOBJIeHNMH padoyeil MPOrpaMMbl JTUCIIUILTHHBI

Ne OO0HOBJICHHBIT Onucanne BHeceHHbIX | /laTa u Ne mporokosa
ILII. | pa3gena padouei U3MEHEeHUM 3acemanus kadeapnbl /
MPOrpaMMbl METOAMYECKOT0
AUCUMILTHHBI coBera gakyJbTeTa,
YTBepAHUBIIETrQ
U3MeHEeHMs
1. | V. YueOHo- 1) Pexomennyemas Pemenune nayuno-
MCTOAMICCKOC 1 JUTEpaTypa — METOAUYECKOI0 COBETA
MHGOPMAIIMOHHOE | aKTyaju3alus CIHCKa MATEMATHYCCKOTO
obecrieueHue
e iy dakynbTeTa (IMPOTOKOII
Nel 01 20.09.2022 1.)
2. | V. YuebHo- 1) Pexomennyemas Pemenune nayuno-
MCTOANYECKOC 1 JuTeparypa — METOJUYECKOTO COBETA
UH(POPMAITMOHHOE | aKTyaJu3alusl CIIHCKa MATEMATHYCCKOTO
oOecrieueHune
TUCLMILTHHbI dakynbTeTa (MPOTOKOI

Nel ot 19.09.2023 1.)
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