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|. AHHOTAIIMA

1. ess 1 32124 AUCHHUIIIMHBI

[lenssMu OCBOEHMS AMCLMIUIMHBI SBIISIIOTCS U3yYEHHE OCHOBHBIX ITOHSTHUH,
HeoOXomumbix Juisi  ycmemHoro ocBoenus OOIl uw B mocnenyromein
poecCHOHANTEHOM eI TETEHOCTH.

OcHoBHasi 3a1aya y4eOHOIro Kypca: M3ydeHHE OCHOB TeOpHH (YHKIUI
KOMIUIEKCHOTO TEPEMEHHOTO, M3YYCHHE Pa3IMYHBIX METOJOB TEOPUHU (PYHKIIMIA
KOMIIJIEKCHOT'O IIEPEMEHHOT0, IPUMEHSIOIIMXCS IPU PELICHUH IPUKIAIHBIX 3a4a4.
B pesynprare n3yuyeHus Kypca CTYACHT AOJDKEH 3HATh TEOPETUYECKHUE OCHOBBI U
OPAKTUUECKUE TPWIOKEHHUS] Pa3leloB TEOPUM  (PYHKIMM  KOMIUIEKCHOTO
NEPEMEHHOr0; HMMETh IMPEACTABICHUE O MNPWIOKEHHUIX pPa3IUYHbIX METOOB
TEOpUH (PYHKIIMI KOMIUIEKCHOTO MEPEMEHHOro K 3ajadyaM (HU3MKH U APYTHX
€CTECTBEHHBIX HayK.

2. Mecto mucuuimuiaabl B cTpykrype OOII

JlucuuniauHa OTHOCUTCS K 00si3aTeabHON yacTH Oyioka 1 yyeOHOro miaHa —
K JUCHUIUIMHAM, (OPMHUPYIOIIMM YHHUBEpCAJIbHbIE U OOUIENpO(eCcCUOHATIbHBIE
KOMIETEHIMH. JUCIMIIIMHA UMEET JIOTUYECKUE U COAECPKATEIbHO-METOANYECKUE
B3aMMOCBSI3M CO  BCEMHM  MaTeMaTM4YeCKUMHU W €CTECTBEHHOHAYYHBIMU
mucuuiimHamMu. HeoOxoaumma Juisi M3ydeHUs 3TUX AUCHUIUIMH. {7 OCBOEHHSA
JTUCIUIUTMHBI HEOOXOIUMBI 3HaHHE Kypca «MaTemMaTudecKkuil aHalInu3» U HAJIN4He
YCTOWYMBBIX HABBIKOB pabOTHI ¢ 00BEKTAMH 3TOTO Kypca.

JucunminHa nzyvaercs Ha 3 kypce (5 cemectp).

3. 00beM aucumanHbl: 5 3aueTHeIX enuumi, 180 akajgeMHYECKHX YacoB, B TOM
qyucJie:

KOHTAKTHAsS ayIMTOPHAasi padoTa: jexinn 34 yaca, MpaKTHUEeCKHe 3aHAThs 34 Jaca,
camocTosiTeibHasi padora: 112 wyacoB, B ToM umcrie KypcoBas padora 10 yacos,
KOHTPOJIb 27 4acoB.

4. Tlnanupyemble pe3yJbTaTbl O0y4YeHHs] MO JTUCIHHUILIMHE, COOTHECEHHbIE C
IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeILHOM MPOrPaMMblI

[Tnanupyemble pe3ysibTaThl OCBoeHUST | [I1aHupyeMble pe3ysIbTaThl O0YUCHHS TIO TUCIUILTHHE
00pa3oBaTeIbHOM MPOrPaMMBbI
(bopmupyemMbIe KOMITETEHITHN)

OIIK-1Cnocobex npumensaTh | OIIK-1.1 OcymecTBiasier oTO0p TEOPETHUECKOTO U
(byHIaMeHTalbHbIe 3HAHUS, MOJTYYEHHBIE | TPAKTUUYECKOT0 MaTepuaa

B 00lacTh MareMaTU4ecKux | (WIn)
OIIK-1.2 Penraer THTOBBIC 3aladydl B paMKax

C€CTCCTBCHHBIX HAYK, 1 UCIIOJIB30BAaTh UX B
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npo(heCCHOHANBHOM e TEeTBHOCTH poeCCHOHATILHOM 1€ATEIbHOCTH

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.

Tonomorur B C u C (OTKPBITBIE H
3aMKHYTBIE MHOJKECTBA, IPEIEIbHBIE U
IpaHUYHbIE TOYKH, T'PAaHULIA, 3aMbIKaHUE,
JOTIOJTHEHUE K MHOXECTBY, CBSI3HOCTb
MHOKECTBA, KpUBBIE, 00JIACTH, KOMITAKTHI,
KOHTHUHYYMBI).

Paznen 2

30 6 6 18
@PYHKIHUH KOMILUIEKCHOIO IIePEMEHHOr0

OyHKIMA KOMIUIEKCHOTO TIEPEMEHHOTO.
[Ipenen u HenpepbIBHOCTh  (HYHKUIUH
KOMIUIEKCHOTO MEPEMEHHOTO.
HenpepbIBHOCTE B CheprudecKoil METpHUKe. 10 2 2 6
TeopeMbl O HENPEPBIBHBIX (QYHKIHAIX
KOMIUIEKCHOTO MIEPEMEHHOTO Ha
KOMITIaKTe€, KOHTHHYYME, B 00JIaCTH.

Huddepenunpyemoctb B CMBICJIE
JNEUCTBUTEIILHOTO W KOMILUIEKCHOIO

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

. HaliTu Bce 3HaueHus pagukana v1+3/—1.
i

. Haiitu Bce 3Hauenus -

. BeIaucianuTh o = ™?"*? 1 u300pasuTh TOYKY Ha INIOCKOCTH.

. Beraucnuthb sh(1n3 +irx).

. BeiBect  hopmynel  crepeorpaduueckoi  mpoekuuu U GOpMyIy IS
cepuueckoro paccrosauus. Hailtu cepudeckoe paccTosiHie MKy TOUYKaMH |
noo, U —i.

6. Harmucath KOMIUIEKCHBIC MTapaMeTPUYECKUE YPAaBHEHHSI OKPYKHOCTH C JaHHBIM

HEHTPOM U paguycoM, dJUIMICa U TumnepOosbl ¢ dokycamMu B Toukax =1 u

JAHHBIMHU TIOIYOCAMH, Tapaboibsl Y=X?, XeR, oTpe3ka MIpsAMOMH, COeIUHSIOMEH

JIBE TOYKH.

O b~ wWwpN -

I'osiomopdubie pyHKIIUN

7. SIsnsercsa mu Gynkums w = ze*” ronomop@HOH B Hayae KoopauHat? JloKa3arh

rojoMophHOCTh GyHKIMHA sinz U chz Ha C.
8. BoccranoButh ronoMoppHyr0 (YHKIMIO MO 3aJaHHOW €€ peaJbHOM 4YacTH
u=x>—-3x"y+2x> —2y° +e*siny, (x,y) eC.
Kondopmubie oToOpaxeHust

9. Metonom cioeHuii HallTu 00pa3bl BEPXHETO EAMHUYHOTO TMONYKpyra MpH

- 1 1
NpeoOpasoBaHusIX w=1/z, w=1/z 1 w= E(Z + —) :
z

10. HatiTi oOmmii Bua MeOnycoBBIX MpeoOpa3oBaHuil BEpXHEH MOYINIOCKOCTH Ha
ce0s, BEpXHEW MONYIJIOCKOCTH HAa €IMHUYHBIM KpYyr, €IMHHUYHOIO Kpyra Ha

ceOs.
z

11. Kakast 4acTh TIJIOCKOCTH CXKHMAETCS TMPU OTOOPAKECHUH w= 5 1? Kakas

Z —_—
YacTh TUIOCKOCTH PACTATHBACTCS MTPU OTOOpaXkeHun w=¢’'* ?

Psanbi Teitsiopa u Jlopana

12. Haiiti 06acth CXOAMMOCTH (PYHKIIMOHAIBHOTO psijia:
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Zl)v
-“\z+1

- N2V © +o0
@3ED (0 Tainer ()3
v=0 v=0 v=—INZ
13. HaliTu Hy I ¥ U30JMPOBAaHHBIE 0COOBIC TOUKH (DYHKITHMA:
( ZCOSZ 5 sinzz. z* —zi
2) sin®z’ (6) e’ -1’ (x) e +1°
Omnpenenuts NOPAIKU HYJEH U Ki1accu(UIMpPOBaTh U.0.T.
14. IlpencraButh psgamu JlopaHa B IMPOKOJIOTOM OKPECTHOCTU TOYKHU
cienyomue QyHKIHHA

(a)zz—3z+2 — ()Z +1 4=
< 2 hZ

(B) sin 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

(@) § e (@)

|2l=4 % |z+1]=2

Coz+1 ) —
(8) fzsm —dz () § (2+\/_)smz z-1

|z|=2 |z|=1/2

ZSan

17. Ilpumensis nemmy JKopaaHa, BBIYUCIUTh UHTErPAJIb:

(@) ]—" x> sinx dx ()J- cosxdx O<a<h
4 - 2 5 a 5
. x4+5x2+4 x +b3)
© v. J- xcosxdx ) v J- sin x dx
P “5x 16 P (x> +4)(x-1)

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

2z Vi q
d d
(a) I—(p; (6) .[ cOSnPP -, —1<a<l,neN;
y, D+ 3cosp J1-2acosp+a
t cos god(o i (l+2005(p)"
— 0 I; —_ =0,1,...
(s) '[ —asin® ¢’ 4= (r):[r 5+4cosg cosngdg, n=0.1,
19. Beruncnuth HeCOOCTBEHHBIC I/IHTeraJ'IBI OT PaIMOHATBHBIX (QYHKITUH:
x*dx
(a) ; (6) —,a>0,neN;
I ( P+ 9) J. x +a’

() V-p-T );dx; (r) fo

cxT+1 xt =1

Konumponvhie pabomet (00pazust 3a0av)

_9_
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KontporsHast padota Ne 1
1. BrimonHurs apH(bMCTI/IIIeCKI/IC HeﬁCTBHﬂ Hal KOMIUICKCHBIMHN YHUCIIaMH.
2) (V2 -6i); 6) (-6 +2i)"
(-2 +72+4i L+ 3i) —60+2i
(1-2i) +5i 2-if-6+9i
) 364421+ 3i); e) /642(v3 +i).

2. N300pa3uth Ha kommiekcHoM mmiockoctd C oOnactu, 3afaHHble cHCTEMaMU

B) 3

HEPaBCHCTR:
1z -3i[<2, lz-1+i[<2,
a) jlargz-7/2|<x/6,; ©) <largz-x/2|<x/3, .
Imz < 4; Imz>-1.
3. BI)IHCHI/ITB, KaKHC JIMHUHU Ha IINIOCKOCTH 3aIlMCaHbl CIICAYIOIIUMHU YPABHCHUAMM:
a) Imz—_lzo; 0) Rez—_le.
z+1 z+1

4. BpIsICHUTH, Kaku€ MHOXECTBA Ha IUJIOCKOCTH 3aJaHbl  CIEIYIOIIUMU
HEpPABEHCTBAMM:

a) Re1<l; 0) Im1>l.
z 2 z 2
5. Jloka3aTh TOXKISCTBA:

a) ‘le”f +lz -2, :(1+‘21‘2X1+‘22‘2);
— 2
O A i = =

6. Ilycts z, M Z, - KOMIUICKCHBIC YUCIa, @ &; U @, - JCHCTBUTEIIHBIC YKCIIa
(af +aZ #0). JlokazaTh HEpPaBEHCTRA:

E%A +a222\2

a’ +a;

a) 2 2\21\2+\22\2—‘zf+z§‘;

2
M < \zl\z +\22\2 +‘zf + 222‘
al +a

6) 2

Y kK a3 aH u e Beectnm BCHOMOraTeinpHbIM yrojl « TAaKOW, YTO tga = a /az,

MPEACTaBUTh  JIEBYHO  YacThb  JIOKa3bIBAEMOIO  HEpPABEHCTBA B  BHUIEC
A+Bsin2a +c0s2a W HaWTH €€ COOTBETCTBEHHO HAMMEHBIIIEE M HauOOJbIIIEE
3HAYCHUS.
7. Jlokazatb (hOpMyJIbIL:

sin 2nx

a) COSX + COS3X +...+ CoS(2n —1)x=———, X#zn, Ne Z;
2sin X
a2
: : : sin? nx
a) sinx +sin3x +...+sin(2n —Yx="—"-, x#m, ne Z.
sin x
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8. Pemmth ypaBHEHHUS:
: 3i
a) smz:g; 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-i o ssini
2(F) o
Kontponshas padota No2

1. SBmsercs m GyHKups W = e*'? roromopdHoii B Hauane koopauHatr? Jlokas3atk,
onupasicb Ha Teopemy Komm-Pumana, romomopdrocts Ha C clienyronmx
GbyHKIMIA: a) sinz; 0) chz.

2. HaiiTu MHOXecCTBa TOYEK, B KOTOPBIX ()YHKIIUM MOHOTE€HHBI, TOJIOMOP(HBI U
BBIUKCIIUTH IPOU3BOJIHBIE (PYHKIIUN B 3TUX TOUKAX:

a) f(z)=2(z-3Imz);  6) f(z)=2xy—i(x?* - y?).

3. BoccranoButh rojgomMopdHbie GyHKIUMH 10 UX AeicTBUTeabHOM yactu U (X;Y)
wi MHIMOM 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;, r)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. HanucaTh KOMIUIEKCHbIE MapAMETPUUYECKUE YPABHEHUSI OKPYKHOCTH C JTaHHBIM
[EHTPOM M PaAJMYCOM, DIUIMIICA U TUNEepOoibl ¢ (pokycamu B Todykax 1 wu
JaHHBIMM ~ TIOTYOCSIMH, Tapabonsl Yy =Xx?, Xe R, oTpe3ka MpaMOi,

COEIUHSIONIEH IBE TOUKH.
5. YCTaHOBUTH, KaKasi 4acTh TJIOCKOCTH CKUMAETCS, a KaKasi pacTATUBACTCS TIPU
CIIEIYIOUIUX OTOOpaKEHUSX:
a) w=z%-2z; 6)W=L; B)W=1+_IZ; r) w=e?"
2z-1 1-izd
6. Haiitu MHOXeCTBa BceX TEX TOUEK Z,, B KOTOPBIX Yros IOBOPOTA MPH

CJIEIYIOUIUX OTOOpaXEHUSAX paBeH HYJIIO:
z 1+iz i
a) w=z%—2z7; 6) W= , B)W=—": r) w=e?"
2z-1 1-iz1
7. Haiitu niuHbl 00pa3oB CIeAYIOMMX KPUBBIX ' TP yKa3aHHBIX OTOOpaKEHUSIX:
a) I:z(t)=it+1, tel[0l} f(z)=2%;

6) :z(t)=@1+i)t, te[0;27] f(z)=¢"

~11 -



B) [:z(t)=it, te[0;27] f(z)=e?;
r) T:z(t)=@+i)t, te[01] f(z 2", neN;

m C:z(t)=e", tef0;27], ( J

8. Haiitu mommaau oOpa3oB obsacteld D mpu yka3aHHBIX OTOOpaKEHUSX:

a)D:{ZEC: 2<|z]<3, argz<%}; f(z)=2%;
6) D={zeC: O<Rez<l |ImZ <z} f(z)=e?;

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

9. Halitu wuenyro JMHEHHYIO (YHKLUHIO, OTOOPaXaloIllyld TPEYrOJbHUK C
BEPILINHAMU (—1;0); (— 4;—1); (— 4;1) Ha TPEYrOJIbHUK C BEpPUIMHAMHU (3;0);
(5:-6);(-6).

10./loka3atp, 4TO JUHUU YPOBHS MOIYJA IPOOHO-TUHEHHON (DYHKINU SBISIOTCS
000OIIEHHBIMU OKPYKHOCTSIMHU.

11.Jloka3aTh, 4YTO JIMHUM YPOBHS JEHCTBUTEIBHOM YacTH ApOOHO-TMHEHHOU
(GyHKUIHU ABISIIOTCS 0000IIEHHBIMU OKPY>KHOCTSIMHU.

12.JlokazaTh, 4TO 00pa3oM OOOOIIEHHONW OKPY)KHOCTH TPH JIPOOHO-JIMHEHHOM
byHKIIMU ABIIIETCS 0000MIEHHAS OKPY>KHOCTb.

13.Pacuipennas KOMIUICKCHas 1ockocth C okpyxkHocTamu |z]=1, |z —i|=1
pa3OMBaeTcs Ha YeTHIPE ABYYrOJLHHKA. BBIACHHTH, BO YTO IPEOOpasyroTcs

JAHHBIE 00JIACTH MPU OTOOPAKEHUH W =| Z + 5 zZ-————|.

2 2 2
KontpornbHas padora Ne 3
1.Onmpasch Ha Teopemy Teinopa, noka3ath GOPMYJIbI:
YA o 2041
a) e :n;)ﬁ’ zeC; 0) shz:ém, zeC.
1. Onupasce Ha pa3jIoKeHue e° = :ZOZFT z € C, noka3atb (popMyIIbL:

n

+00 Z_Z

a) e = e q zeC, z,=consteC, a=consteC;
— nl

400 2n+1

6) shaz = 72" 7eC, a=consteC;
) nz_o(zn+1)!
B) sinz; r)sin*z+cos*z; n)e’sinz.

1 400
5 >.z", cipaBenmuBoe mpH |z| <1, HOKas3aTh
—7

2. Onwmpasch Ha pasIoKCHHUE
bopMybL:

_12—



1
722 +1

S, <1 6) ot =S 1, [g<1.
n=0 n=0

1
R

3. Haiitn paznoxenue crnemyromux (GyHKIUNA B pan Telnopa B OKPECTHOCTH
Touku Z=0:

1 1 1
a) ;

—; 0) — —_—.
T R S A ) S
4. JloxazaTb (OpMYJIBI:

1 1 7 +00 4n+1
) arctyz +—InL: Z

7| <1;
=an+1
1-z
—Inl-z)=-1 1.
6) ——In(-2) +§n(n+), 7 <

5. Haiitu mHOxkectBa Touek Ze€C, B KOTOPBIX CXOJISTCS CIEAYIOIIUE PSJIbI
Jlopana:

2) 272" 6) Z 3n

6. Omnwupasch Ha (bopMyJIy JUTSL CyMMBI OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM
MPOrPECCHH, a TaKKe HMCHOoJb3yd AuddepeHIupoBaHUE W HHTETPUPOBAHHUE,
JI0Ka3aTh CIETYIONINE (POPMYIIbIL:

+00 —1
1; B) 2(2‘”3”) (z-a)", a=consteC.

-1
a) zib:n_z_:mbnlzn’ 7| >[b]; 6) " Zb 200,20 (1 5
z—a)’ 2
B)[Z b) = Z(l_n)(b—a)_n(z—a)”; a=b, ‘Z—a\>\b—a‘;
1 - g 201,204
- :Z_:w2n+1 2", [z >[4

7. Cnej:[y}oume (GYHKIMK pa3iokuTh B psia JlopaHa 1Mo CTEMeHSM Z B KOJBIIE
1<|7<2:
1 % +1 z
T o O T oy :
? (z+1)z-2) ) (z—l)(z+2) B) (22 +1)z+2)
0 1 1
(z-1)° (z+2 ( +1Xz ) ( 2—1)2(z4+4)

8. Cnenytoniue GyHKIHMH Pa3IOKUThH B p;mm Tetinopa wiu JlopaHa mo cTeneHsam

) 1
z-1uz+3i:a ; O
)zz— )iz —9iz

9. Paznoxute Qpynknuo f ( ) B psj Jlopana o creneHsM Z —a B kKojble D :
1

a) z%e?, a=0, D:0<|z|<; 6) zzsin(ﬂZTHj, a=0, D:0<|z|<oo;

_ 13—



1
B) 23005—2, a=2, D:0<|z-2/<w;

Z —_
1
ez eZ—l
ry ——, a=0, D:0<|z/<1; n) ——, a=1 D:il<|z-1<2.
) z(1-2) 2 ) z2(1+2) -4
10.HaifTu BbIUETHI CleAyOMUX (PYHKIMNA BO BCEX MX H30JMPOBAHHBIX OCOOBIX
TOYKaX:
: 1 7
- € .
a) 2N 2. 6) e2; B) = ry z2sin”:
z° z-1) z
C0S Z . 2 e?
hi| :e)zerl: x)z"ez; 3 :
) z-rnl4 ) ) ) 72+t
) 1 9 1+2° ) 1+7°
2°(z-2)’ 2°(z+2) 2%(2% + 4)’
2n
o1
M) 1+—Z a=0, n=12,..; H) SINZzsin—;
2"(z-a) z
0) ;g L+ coszchz; p) sinz
(22 +1)2 2*|z* +1 (22 +1)2
11.HaiiTu BBIYETHI CIEAYIOIUX (PYHKIUN BO BCEX UX KOHEYHBIX U.0.T:
1 z° ? 1
a) ;0 ——=5 B ——3; D).
z+7° 1+2* (1+z)’ (22 +1)3
1 ZZn 1
) ;e ——,n=12,..; x)— ;
(22 +1)z 17 (z-1) sin 7z

3)ctgnz; wm)thz; x)cth?zz; 1) (Coslz)z;
Z_

™) w) sinzz 0) 1
e’+1’ (z-1)°" sinz?
12. Haiitu BbIUeTHI cneayromux GyHKIUH B 06CKOHEYHOCTH:
.1
4 SIN—
2" +1 Z+2
a ;. 0)cos|t—=1|; B L.
) 6 _ ) ( 27 j ) z-1
cos? (zlo +1)C081
r) L. W —L: e zcos’Z.
z+1 (z +2Xz —1) 2
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15.BbrynuciuTs MHTETPAIbL:

d
a) I Z4’ D: |Z_1|<1;
6D1
sinz - 2
B)j dz, D: x3 +y3 < 23;
oD Z+1)
1
eddz, D: 4,
& BJI; +3 21>
. o1
z%sin? =
—dz D: 3;
o e e 7 <
) |zl < 2;
pZ+1
1) jzsm—dz D: |7<2;

z-1
1

H) jeﬁ E,

sinzdz

d D: |z-1<1;
iz —ziz 2-3<

D: |z-2/+|z+2/<6;

° aJDz 1)° (z +1)

dz
K aID(zz 1 (-3

dz
7—), D: 2,
e) a{)zs T z| <
3) I

aDZ -

D:lz-1-i<2;

, DI 2<|z]<4;

dz, D: |z|<2;

K) jsinidz, D: |7>3;
z+1

M) J'sm—dz D:

Jsin = z-1>1;

z
——dz, D: 2,
0) achosZJrl z 7] <

) jdﬂdz, D:|z-1>1;
o £

c) j D: [z]<1, Rez>0, Imz>0;
aDZZ -
zdz z° dz
N | D: [7>4; y) | D: |z]<4;
o e’ —1 aDe —
o) [ — : dz dz, D: in+= (n=0,12..).
ép e*" 2
KonrporbHas padora Ne6

T

. J cosngde
“s1-2acosp+a

sinnpde

2acosp +a

2 ]

2 )

+2c0s@)" cosng do
S5+4cose

6)jl
w8

Breraucnurts OHpe,Z[eJ'IéHHBIe HHTCTPAJIbI:

—-l<a<l neN;
—-l<a<l neN;

o, neNu{O}.
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2. BwrauciauTth HECOOCTBEHHBIC MHTETPAJIBI U TJIABHBIC 3HAUCHUSI HHTETPAJIOB
(3amaun Ha mpuMeHeHue Jemmbl JKopaana):

T X €0S X dx T xsin xdx )V T COS px dx
S E— S EE— B) V.p. | —————
~2x+10’ 2 x24+2x+10° co1+x8
3. Brerunciauts HecOOCTBEHHEBIE HHTCTPAJIbI U I'NIABHBIC 3HAYCHWA MHTCTPAJIOB OT

paHI/IOHaJ'IBHBIX (bYyHKITHIA:

a)j(

ax 4—b)

, peR.

x2dx
-1

x°dx

(x 4—a2)

,a>0, b>0; 6)[ , a>0; B)vpj

2. Oyenounvle mamepuavl 0711 NPOBEOCHUA NPOMEIHCYMOUHOU ammecmayuu

[Inarupyemslit
. THUnoBBIE KOHTPOJIBHBIE Kpurepuu onieHuBaHus U MIKaja
00pa3oBaTeNbHBIN Pe3yIbTaT

3aJlaHus OLICHUBAHHS
(KOMIIETEeHIMSI, UHAUKATOP)
OIIK-1Cnocoben npumensts | 1, PacckakuTe o o [meemcsi  NOJHBIL  AHAIU3
(dyHaaMeHTallbHbIE  3HAHWSA, | BRIYMCIICHHUH 3a0auu, nNpeosodceH GepHblil
HoNydeHHBle B OGIACTH | HHTETPANOB IO aneopumm  pewienus 3aoavu,
MaTeMaThueckux W (i) rpaHuIe 06NACTH 8bl0e/IeHbl OCHOBHbIE IMANbl U
CCTECTBOHHLIX Hayx, u | mipn oMo meopemuyecKkue OCHOBbI
peutenus, NnpugedeHo MNoJHOoe
MCTIOIB30BATH nx B | BBIYCTOB. éepnoe  pewenue  3a0ayi,
npoecCHOHANBHON Brraucnute sKIOYaruee NpAasUIbHLLLU
JeATEILHOCTH MHTETpall. omeem
OIlIK-1.1 Ocywecmensiem | 2 PacckaKUTe O —18 - 20 6annos
ombop  meopemuueckozo  u MPHITOKEHMH o Umeemcss  noaHvlil anans
NpaKMecKozo Mamepuana BEMETOR K 3a0a4u, NpeonoN’ceH BepHblll

anieopumm peuleHusl 3a0aqu u

OIIK-1.2 Pewaem munogvie
BbIYHCJICHUIO OYEHKA  OCHOBHBLIX  2MAN08

sa0auu 6 PAaMKax | yyTErpaoB OT peutenus, npusedeHo peulenue
npogeccuonanbHou BEILIECTBEHHBIX 3aoauu, HO nonyueH
oesmenbHOCuU YHKIHIL, B HEenpasunIbHblilL. omeem U3-3d
OIIK-1.3 Hcnonvzyem ’ apugpmemuuec-xou | pewenue

YaCTHOCTH, K

pazTuHbIe Memodbl U npuemsl nedocmamouno obocuosano |

Dewers . BBIYUCJICHUIO 6 pewlenuu UMelomcs TUuHUe

5 HECOOCTBEHHBIX Ul Hesep-Hvle 3anucu, He

npogeccuoHanbHol UHTETPAJIOB. omoenennvle om peuienus — 12
oesmenvHocmu Haiixure HHTErpan — 17 6anna

3. JlokaxuTe o Henonnuwlii anams 3a0ayu,

Teopemy 06 NPeonoAcer 6epHbIll AN2OPUMM

PpeEULeHUA sadaqu, HO umeemnics

HHTCTpajax oT 6EPHOE pelerue aulb dacmu

pannoOHaJTbHbBIX 3a0auu  u3-3a  J102UHECKOl
G yHKITHIA. owubku — 6 - 11 6annos
o He coomeemcmeyem
mpebo6anusiM, — U3NONCCHHBIM
gule

—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

toromnorun Ha C .

8. CX0AMMOCTH B €BKJIMIOBOM METPUKE U CHEPUUECKON METPUKE.
9. KonbI10o HENpephIBHBIX (DYHKIIUMA B TOYKE U HA MHOKECTBE.

10. MOHOT€HHOCTH U TOJIOMOPPHOCTH (.K.11.

11. ®opmanbHbie npon3BoAHbIE U yciioBHus Kommn—Pumana.

12. Ilenoe nuHeitHOE MpeoOpa3oBaHuUeE.

BEKTOpHAas

13. 'eomeTpuyeckuii CMbICIT MOAYJIS U ApTYMEHTA MPOU3BOIHON OT TOJOMOPGhHON

byHKIINN.

14. KondopmHabie 0TOOpakeHUs TIEPBOTO W BTOPOTO Poja.

15. T'onomopdHOCTH M KOHOOPMHOCTh B PACHIUPEHHON KOMIUIEKCHOM TIOCKOCTH.

OAHOMUCTHOCTH 1 KOHPOPMHOCTH MEOMYCOBBIX MpeoOpazoBanmii B C.

16. KpyroBoe cBoiicTBO npeodpazoBanuii Méouyca.

- 18 —



http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/
http://link.springer.com/

17. I'pynma Mob C ued MOATPYTIIIHI.

18. CpoiicTBa npeoOpa3oBaHUl CUMMETPHSI TOYEK OTHOCHUTEIBHO OKPYKHOCTH Ha

C.

19. CymecrBoBanue MEOMycoBa  aBTOMOpGU3Ma  pUMAHOBOW  cepsl,
HOPMHUPOBAHHOTO COOTBETCTBHEM TPEX Map TOUEK.

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

Tunosble BONPOCHI M 32/1a4H J1JIsl IPOBEPKH CAMOCTOSATEIbHOIH padoThI

JlaTh onpenenenre MOy, apryMeHTa KOMILJIEKCHOTO YUCIa.
JlaTtb onpenenenye anredpandeckoro KOpHs U3 KOMIUIEKCHOTO Yncia

3. JlaTte ompeneneHHe OTKPHITOIO U 3aMKHYTOI'O MHOXECTB, IPEIECNbHBIX U
IPaHUYHBIX TOYEK, TPAHUILIBI, 3aMBIKaHMs, CBSI3HOCTH MHOXXECTBA, 00JacCTH,
KOMITaKTa, KOHTHHYyMa.

4. JlaTp ompeAelieHHe HENpEepbIBHOCTU (.K.II. B €BKIMIOBOW M cepuyeckon
METPHUKAX.

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

6. CdopmynupoBats ycnoBusi Komu-Pumana B nelicTBUTENBHON U KOMIUIEKCHOM
dbopmax.

7. CdhopMynupoBaTh TECOMETPUUECKUM CMBICII MOJIYJISI M apTyMEHTa TPOU3BOTHOM
rojsomMopdHON HyHKIIUU.

8. Cdopmymnuposats Teopemy PrumaHa o KOHPOPMHBIX OTOOPAXKEHUSIX, OCHOBHBIC
MPUHITUITBEI KOHPOPMHBIX OTOOPaKEHHIA.

9. CdopmynupoBaTh HHTETpadbHYIO TeopeMy Kommu-I'ypca.

10. ChopmynupoBats uHTErpaIbHyto hopmyry Komm.

11. ChopmynupoBaTh TeOpeMy Mopepa.

12. Tlpusectu dpopmybl Kot a1 mpou3BOAHBIX TOIOMOPGHON HYHKITUU.

13. ChopmynupoBaTh TeopeMbl BeliepimTpacca o psagax rotoMoppHbIX QyHKITHA.

14. ChopmynupoBaTh TeopeMy AOensi O CTENEHHBIX Psi/iax.

15. ChopmynupoBaTh TeopeMy O TpeJICTaBI€HUU TojJoMophHON GyHKUIUU
CTENIEHHBIM PSIOM.

16. TlpuBecTH pa3noxeHus: OCHOBHBIX DJIEMEHTAPHBIX (DyHKIHH B psabl Teinopa.

17. ChopmynupoBaTh TeopemMy JInyBuss.
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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 Tsepcras 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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