[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: CmupHoB Cepreit Hukonaesny

[lomkHoCTb: BpUO pekTopa

[ata nognucanus: 27.05.2024 14:19:02

YHUKaNbHbIVA MPOTPaMMHbIA KONV HHECTEPCTBO HAYKH ¥ BBICIIETO 00pa3oBaHus PoccHickoll beneparim
69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

EN et aPat &1

DTBOY BO «TBepckoii rocy1apcTBEHHBIN YHUBEPCHTET

«YTBepXKIIa0»
Pyxosogutens OOII
A.A. Tonybes

PaBouasi nporpaMma qUCHHIJIMHEI (¢ aHHOTANHEH)

KommiexkcHbiit anaans

HaHpaBJ’IeHHe IIOAIOTOBKH

01.03.01 MaTtemaTuka

[Mpodhuib TOATOTOBKHA

MaTeMaTHYeCcKO€e 00ecTIeueHHE DKOHOMUYeCKOH JeaTeIbHOCTH

st eTyneHToB 3 Kypca

Dopma 00yueHus ouHas

Treps, 2024



|. AHHoTanMA
1. Heap 4 33024y JUCHUILTHHBI

[ensitMu OCBOEHUSA AMCUUIUIMHBI SIBJSIOTCS M3yYEHHE OCHOBHBIX TOHATHUH,
HEeoOXoauMbIX Uil ycrmemHoro ocoenuss OOII m B mocaepyromen
PO eCCUOHATTEHOM IESITCIIBHOCTH.

OcHoBHasi 3ajaya y4eOHOro Kypca: HU3y4Y€HHE OCHOB TEOpPUHU (PYHKIIHIA
KOMIUIEKCHOTO TI€PEMEHHOTO, HM3yYEHUE pa3IMYHbIX METOJOB TEOPUH (HYHKIUH
KOMIIJIEKCHOTO IIEPEMEHHOT0, PUMEHSIONIUXCS IPY PELICHUH NTPUKIIAIHBIX 3a1a4. B
pe3yJbTare M3y4eHUs Kypca CTYHEHT JOJDKEH 3HAaThb TEOPETUYECKHUE OCHOBBI M
MPaKTUYECKHUE MPUIIOKEHHS PA3AEIIOB TEOPUU (DYHKIHMI KOMIIJIEKCHOTO IEPEMEHHOTO;
MMETh MPEJCTABICHUE O MPUIOKEHUAX PaA3IMYHBIX METOJOB TEOpUH (YHKUUN
KOMILJIEKCHOT'O IIEPEMEHHOTO K 3a/1adyaM (DU3UKH U JPYTUX €CTECTBEHHBIX HAYK.

2. MecTo nucuniuiaabl B cTpykrype OOII

JlucruruinHa OTHOCUTCA K 00s13aTenbHOM YacTu Oyioka 1 ydeOHOro ruiana —
K JUCHMIUIMHAM, (POPMUPYIONIMM YHUBEpCaldbHble U 001IenpodeccuoHalbHbIe
KOMIETEHIUH. JIuCUUIUIMHA HUMEET JIOTMYECKUE U COJEPKATEIbHO-METOINYECKUE
B3aMMOCBSI3M CO BCEMU MATEMAaTUYECKUMU U €CTECTBEHHOHAYUYHBIMU JTUCIUILUITMHAMMU.
HeoOxonuma myiss u3ydeHUsT JTUX JUCHUIUIMH. J[JI1  OCBOCHMS AUCIUILIMHBI
HEeoOXOoMUMBl 3HaHME Kypca «MareMaTudecKuil aHaiv3» U HAIUYUue YCTOWYMBBIX
HaBBIKOB PabOTHI ¢ 00bEKTaMH 3TOTO Kypca.

Jucruminaa u3ydaercs Ha 3 kypee (5 cemecTp).

3. O0béM qucHMILUIMHBI: 5 3au€THBIX enuamnil, 180 akageMrueckrux Jyacos, B TOM YHCJIe:
KOHTAKTHAsl ay/IMTOPHAasi padoTa: jekuun 34 Jaca, MpaKTUUecKue 3aHsTrs 34 Jaca,
camocrositeibHas padora: 112 gaco, B TOM umciie Kypcoast padoTta 10 4acoB, KOHTPOJIb
27 4acos.

4. Tlnanupyemble pe3yJbTaTbl OOyYeHHs] 1O JUCHUILIMHE, COOTHECEHHbIE C
IVIAHMPYEMBbIMH Pe3yJIbTATAMM OCBOEHHS 00Pa30BaTeIbHOM POrPaMMbI

[Tnanupyemble pe3ynbTaThl OcBoeHus1 | [ImaHupyeMsble pe3yabTaTel 00y4eHHs O JUCIUIUTHE
00pa3oBaTeNIbHON MTPOrpaMMbl
(popmupyemble KOMIETEHIIUH)

OIIK-1Cnocoben npumensaTh | OIIK-1.1 OcymecTBisier 0TOOpP TEOPETHUECKOTO U
(byH/1aMeHTalbHbIE 3HAHUS, MOJIYYEHHbIE | TPAKTUYECKOr0 MaTepuaa
B 001acT MaTreMaTH4ecKux U (Win)

OIIK-1.2 PenraeT TUTOBBIE 3aJadll B paMKax

_2_



CCTCCTBCHHLIX HAYK, U UCITIO0JIb30BATh UX B HpO(beCCHOHaHBHOﬁ JACATCIbHOCTH

poQeCCHOHATBHOMN NIESITeIEHOCTH
OIIK-1.3 Mcnonmb3yeT  pa3iauvHbIe METOIbl U

MpUeMbl  pelIeHus 3aJad  [podeccruoHaIbHON
NEeSATEeIbHOCTH

5. @opma NPOMEKYTOUHOI ATTeCTAIMU U CEMECTP MPOXOKIEHUsI
KypcoBas padota (5 cemectp), sx3ameH (5 cemecTp).

6. SI3bIK NPenoAaBAHUS . PYCCKHIA.




Il. Copep:kanune AMCHMIVIMHBI, CTPYKTYPMPOBaHHOe IO TeMaM (pa3genam)
YKa3aHHEM OTBEJEHHOI0 HA HHUX KOJIWYECTBA aKAJAEMHMYECKMX 4YacOB W BH/IOB

Y4eOHBbIX 3aHSITHI

KonrakTHas Cawmo-
Beero pabdora (4ac.) CTOATENb

HanmeHoBaHue pa3/ieioB U TeM (uac.) Mpakru- Hasl
) JeKIHH | YecKHue pa6ora
3aHATHA (uac.)

Paspen 1 22 4 4 14

IToJ1e KOMIJIEKCHBIX YHCeJI
ITosne KOMIIJIEKCHBIX 4YMCEJI, aKCHOMaTHKa 4 1 1 2

MHOKECTBA KOMIINICKCHBIX YHCCIJI.

Moayns W apryMeHT KOMIUJIEKCHOTO
yucina. BekTtopHoe, anrebGpanueckoe,
TPUTOHOMETPUUECKOE U IOKA3aTEIIbHOE 6 1 1 4
MPEACTABICHUS] KOMIUIEKCHOTO  YHCIIA.
Crenenpb u paaukan, popmyna Myaspa.

C Kak MeTpuUYeCcKoe MNPOCTPAHCTBO.
EBkmupgoBa u cdepuueckas METPUKH.
®opMyibl cTepeorpaduyecKoi MPOEKIUH.
Pacmmpennass KOMIUIEKCHAsl TIOCKOCTb,
cthepa Pumana. Cxopsuuecs
nocienosareasHoctd B C u C. Jlemma o
ITOKOOPAMHATHOM cxomaumocTH. Kpurepui
Komm, TeopeMa bosbuano-
Beiiepmtpacca. [lonHOTa 1 KOMIIAKTHOCTh
paCIIMPEHHON KOMILIEKCHOU IUIOCKOCTH.

Tononoruu B C u C (OTKpBITBIE H
3aMKHYTbI€ MHOXECTBa, NpEAeNbHbIE U
IPaHUYHbIE TOYKH, I'PAHMIIA, 3aMbIKaHUE,
JOTIOJTHEHUE K MHOXECTBY, CBSI3HOCTD
MHO’KECTBa, KpUBbIE, 00JIaCTH, KOMITAKTHI,
KOHTHUHYYMBI).

Pa3nen 2

30 6 6 18
@yHKIMH KOMILUIEKCHOTO IIePeMEHHOr0

OYHKIIMM KOMIUJIEKCHOTO TEPEMEHHOTO.
[Ipenen w HenmpepeIBHOCTH  (DyHKIUN
KOMIUTIEKCHOTO HIEPEMEHHOTO.
HenpepbIBHOCTD B chepruyeckoil METpUKE. 10 2 2 6
Teopembl © HeEnpepwrIBHBIX (DYHKIHUAX
KOMIUTIEKCHOTO HIEPEMEHHOTO Ha
KOMIIaKTe, KOHTUHYYME, B 00JIaCTH.

HuddepenmpyemMoctsb B CMBICTIE
JIEUCTBUTETLHOTO W KOMILJIEKCHOTO

12 2 2 8
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aHanu3a. MoOHOTreHHbIe U TOJOMOp(HbIE
dbyukiuu  (ompenereHus,  IPUMEPHI).
dopMmanpHble Npou3BOAHBIE. Kpurepuit
MOHOTE€HHOCTH M ().K.Il. B TOUKE, YCIOBUS
Komm-Pumana. [TIpousBogHas
rojioMophHON QYHKITHH.

KacarenpbHoe oToOpaxkeHne u sIKOOUaH
muddepeHpyemMoro OTOOpaKEHUHI.
JloxanbHOE ITIOBEJICHHE
muddepeHnupyeMoro  OTOOpaKeHHsI ¢
HEHYJIEBbIM  sikoOmaHoMm.  JlokanbHOE
NOBEACHUE TOJIOMOPPHOTr0 OTOOpPAKEHUSI.
['eomeTpruueckuidi  CMbICH  MOIAYJIA |
aprymMeHTa TpOU3BOJHON ToJoMOp(hHOMN
¢bynkuun. OmnpeneneHue KOHPOPMHOTO
OTOOpa)XEHHUSI B TOYKE U  00JIaCTH.
Jloctatounble ycioBHUs KOH(MOPMHOCTH
oroOpaxkeHuss. OCHOBHBIE  MPUHIIUIIBI
TEOpHUH  KOH(OPMHBIX  OTOOPaKEHHIA,
Teopema Pumana o0  KOH(OpPMHBIX
OTOOpaXEHUSIX.

Pa3znen 3
HNurerpansl oT GyHKIUH
KOMILJIEKCHOI'0 NIePEMEHHOI0

26

10

12

KpuBonuneitnpie unterpanst B TOKIIL.
Onpenenenue, CBOWCTBA, TPUMEPHI, CBA3b
C KPUBOJMHEWHBIMU HHTErpajiaMH 1-ro u
2-T0 poja W3 Kypca JEHCTBUTEIHLHOTO
ananusa. [lepexon k mpeneny moja 3HaAKOM
MHTErpasa.

WNurerpanpHas Teopema Komm wu  eé
000011IeHE HA MHOTOCBS3HBIE 00JIACTH.

WurerpanbHas gopmyna Komu.

CymecTBoBaHHE  NPOU3BOJHBIX  BCEX
MOPSIIKOB Y TOJIOMOP(HBIX  (YyHKIIUH.
®opmynsl Koy 171 mpon3BOIHBIX.

[lepooOpasznas ot .k Dopmyna
Herorona-Jleiitonuna. Teopema Mopepa.

Pa3nen 4
Psaanbi Teitsiopa u Jlopana

36

20

IlocnenoBaTenbHOCTH u pAIbI
aHAIUTUYECKMX (QyHKIMA B 0O0JacTH.
Teopembl  Beliepmrpacca o0 psapax
AHATUTHYECKUX (PYHKITUH.




Crenennbie psnapl. Teopema AOGens u
TeopeMa O Kpyre CXOJIMMOCTH, (popmyia
Komm — Anamapa. JlokaipHO
paBHOMEpHasi CXOJMMOCTb CTEIIEHHOIO
psina. JIeMCTBUSL CO CTENIEHHBIMU PSIIaMH,
MOYJICHHOE UHTETPUPOBAHUE U NMOYJICHHOE
auddepeHIpoBaHNe CTEICHHBIX PSIOB.

Teopema o npezcTaBIeHUN TOIOMOPPHOM
(GYHKIIUM  CTETEHHBIM PAJIOM, OIICHKa
paauyca cxonuMmocTu. CTENEHHOH psiji Kak
pan Tenmopa nmms  CBOEM  CyMMBI,
€IMHCTBEHHOCTb pa3IoKEeHUsl.
HepasencrBa Komm ans ko3 duirieHToB
CTENEHHOTO psJIa.

Psaner  Jlopana, cTpykTypa o6iactu
cxonuMmoctd. TeopeMa O mOpencTaBICHUU
rojiomopdHoi ¢yHKIMU panom Jlopana.
Hepagencta Komm s ko3pdpuumeHToB
pana Jlopana. Psapg Jlopana B okpecTHOCTH
OECKOHEUHO yIAJICHHOW TOYKH.

Teopema JInyBmiua. Jloka3aTensCTBO € €€
MMOMOILBIO TEOPEMBI l'aycca 0
CYILIECTBOBAHUM KOMILUIEKCHOTO KOPHS Y
J000r0  MHOrOYJI€Ha, OTJIMYHOIO OT
KOHCTAaHTHI.

BHyTpeHHsII TeopeMa €IMHCTBEHHOCTH.
Hymm roJIOMOpP(HBIX GyHKIIHN.
daxkropuzaiys roaoMoppHON GyHKINH B
OKPECTHOCTH €€ HYJIS.

Pa3nen 6
HN3oupoBaHHbIe 0CO0bIEC TOYKH U
BbIYEThI

66

12

48

N3zonupoBanHbie ocoObIe TOYKH
rojiomMmopdHON (PyHKIMH, KIaccudukaius
M30JIUPOBAHHBIX 0COOBIX TOYEK
OJIHO3HAYHOTO XapakTepa: YCTpaHUMas
ocobasi TO4Ka, MOJIOC, MOPAJOK MOJIOCa,
CylIecTBeHHasi 0ocobast Touka. beckoHeuHo
yIalieHHass Touka kak ocobas. Kpurepuun
M30JIMPOBAHHBIX 0COOBIX TOYEK.
Knaccudukanus U KpUTEPUU
M30JIUPOBAHHOM  OCOOOM  TOYKM  Ha
OECKOHEYHOCTH.

19

13

OmnpeneneHre BbIYETa B W30JMPOBAHHOMN
ocoboil  Touke W (Qopmynbl s

23

17
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BBIYMCJIEHUS BbIUETOB. [IprMepsl.
Boluucienue BblyeTa Ha OECKOHEYHOCTH.
[Tpumepsi.

Teopema Komm o Beiuetax. Teopema o
CyMME BBIYETOB.

[IprMeHeHusT BBIYETOB I HAXOXKACHUS
ONPENEIICHHBIX HHTErpajoB. BprueTHbIN
METOJ BBIYMCIICHUS UHTETPajoB.
HNHTerpanel  OT  TPUTOHOMETPUYECKHUX

N 14 2 4 8
¢bysukuii. Beruucnenne HeCOOCTBEHHBIX
UHTETPAJIOB YW  TJABHBIX  3HAYCHUU
MHTETPAIOB OT JICWCTBUTEIHHO3HAYHBIX
dbyukiui. [Ipumepsr.
KypcoBas pabora 10 10
HTroro 180 34 34 112

I11. O6pa3oBare/ibHbIE TEXHOJIOTHHI

[IpenonaBanue y4eOHOM MUCHMUIUIMHBI CTPOUTCS HA COYETAHUM AYyIUTOPHBIX
3aHATHI U pa3IUYHBIX (HOPM CAMOCTOSTEIHHOM PaOOTHI CTY/ICHTOB.

Take Ha 3aHATUSAX TMPAKTUKYETCS CaMOCTOSITeNbHAas padoTa  CTYACHTOB,
BBIITOJIHCHNE 3aJaHWil B MaJbIX TpPYyNNax, IHChbMEHHBIE pPa0OThI, MOJICIMPOBAHUC
JIMCKYCCHUOHHBIX CUTYaIWii, paboTa C pa3naToyHbIM MaTepUaioM, PUBJICKAIOTCS PEeCypChl
cetu INTERNET. Kypc mpemycmarpuBaer  BBINIOJIHEHHE  KOHTPOJBHBIX U
CaMOCTOSITENILHBIX PA0dOT, MMCHMEHHBIX JIOMAIHUX 3a7aHuil. B kadectBe ¢opM KOHTPOIIS
UCTIOJNTB3YIOTCS PA3JINUHbIC BAPHAHTHI B3AUMOITPOBEPKU U B3AMMOKOHTPOJIS.

NHTEepakTMBHOE  B3aMMOJEHUCTBHE  CTYJIEHTOB C OJHOM  CTOPOHBI U
npenojaBarelis ¢ IPyrou, a Takke CTYyJACHTOB MEXIy COOOM U ¢ MpernojaBareyieM BO
BpEMS TTPAKTUYCCKHUX 3aHITHH.

OobpaszosamenvHblie mexnHoa02uu

1. JIucKkycCHOHHBIE TEXHOJIOTHUU

2. Uudopmarmonnsie (1iudpossie)

3. TexHONMOTUN Pa3BUTHSI KPUTHUECKOTO MBIIUICHUS

Coepemennvie memoovl 00yuenus

1. AKTUBHOE CITyIIaHUE

2. Jlexuus (TpaguIiioHHast)

V. Onenounblie MaTepuajibl Jsi NPOBeAeHMs] TeKylleil U TMPOMEXKYTOYHOM
arTecTaluu

1. Ouenounvie mamepuansl 011 nposedeHus meKyuiei ammecmayuu



[TpakTrueckue 3aHsATHS MO AUCTUIUINHE «KOMIUIEKCHBINA aHAIN3)» HEOOXOINMBI
JJIsi  TIOJy4Y€HUsS HaBBIKOB IIPUMEHEHHUSI TEOPETUYECKUX 3HAHWUM, MOJYUYECHHBIX
CTYJAEHTAaMHU Ha JICKUMSAX MPU PEHICHUM KOHKPETHBIX MPAKTUUYECKUX 3ajad. PenieHus
3a71a4 (PUKCUPYIOTCS B TETPAASIX JJIs MPAKTUYCCKUX PA0OT M OLICHUBAIOTCS COTJIACHO
«PyKOBOJICTBY IO PEUTHHTOBOM cucteMey. [yt Oojee MoJTHOTO OCBOCHHUSI MaTepuasa
B JITAHHOM METOJMYECKOM PYKOBOJICTBE MO KAXKJIOW M3y4aeMOMl TeMe IpejiararoTcs
KOHMPOJIbHble ~ BONPOCHL U 3A0aHUsL Ol CAMOCMOSIMENbHOU  pabomul,
pPE3yJIbTATUBHOCTh  BBINOJIHEHUSA KOTOPBIX OLECHHUBAECTCS TAKXKE C IMOMOIIBIO
PEUTHHTOBBIX 0aJIOB.

Tunosblie 3alavi JIl TEKYIIEro KOHTPOJIA

KoMmmiiexkcHbie 4yncia

. HaliTu Bce 3HaueHMs pagukana v1+3/-1.

. Haiitu Bce 3Hauenus -

. Beiuucinuth o = e™***? u u300pa3uTh TOUYKY Ha IJIOCKOCTH.

. Beraucnute sh(In3 +ix).

. BeiBectu gopmynel crepeorpadudeckoil mpoeKuuu u Gopmyiy uist chepudeckoro
paccrosiaus. Haiit ceprudeckoe pacCTosTHIE MEXTy Toukamu 1 1 oo, i1 —i.

. Hamucath KOMITJIEKCHBIE TApaMETPUUECKHE YpPAaBHEHHUS OKPYXHOCTH C JaHHBIM
LEHTPOM U paJiyCcoM, 3JUINAIICA U TUIepOobl ¢ hoKkycamMu B TOUKax +1 U JaHHBIMU
TIOJIyOCSAMH, TTapabombl Y=X?, Xe R, oTpe3ka npsAMoii, COETMHSIOMEN IBE TOUKH.

I'osiomopdubIe pyHKUIMHU

Ok~ wpN -

»

7. SIBngerca mu QyHkms w=ze”’ romomopdHOil B Hadane koopauHar? JlokasaTh

rojioMmop®HOCTh GyHKIMHA sinz U chz Ha C.
8. BoccranoButh romomMoppHy0 (QYHKIMIO TO 3aJaHHOW €€ peajbHOM YacTu
u=x>-3x’y+2x> —2y° +e*siny, (x,y) eC.
Kondopmubie oToOpaxeHust
9. MeronoM cioeHuii HaiTh  00pa3bl BEPXHETO EAMHUYHOTO TOJIYKpyra IMpu
- 1 1
npeoOpazoBaHusIX w=1/z, w= 1/ zZU W= E(Z + —j .
V4

10. Haiftu oOmmii BuI MeOMYCOBBIX MPe0oOpa3OBaHMI BEpXHEH MOTYIUIOCKOCTH Ha

ce0s1, BepXHeH MOIYIUIOCKOCTH Ha €IUHUYHBINA KPYT, EUHUIHOTO Kpyra Ha ceOsl.
z

11. Kakast 4acTh IJIOCKOCTH COKMMAETCS TPU OTOOpPaKEHUU w= 5 1? Kakas uvactp

Z —
TUIOCKOCTH PACTATHBACTCS MPH OTOOpaKeHUH w=¢e’'* ?
Psawbi Teitsiopa u Jlopana

12. HaiiTu o6acth cxoaumMocTy GyHKIIMOHAIBHOTO psija:

@ @ Tser o) X

—\z+1

13. Haiftu Hy; 11 ¥ H30JIUPOBAHHBIE 0COOBIE TOUKH (PYHKITUH:
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ZCOSZz sin’ z z? —zi

a ; (6 ; (B :
(2) sin® z (©) e’ —1 (s) e +1

Onpenenuts NOPAIKU HYJEH U Ki1accu(UIMPOBATh U.0.T.

14. TlpencraButh psagamu Jlopana B IpOKOJOTONW OKPECTHOCTH TOYKH Z=a CJIEIYIOUIUe

byHKIIAN

z z
— 6 —
(a z"—=3z4+2 ’ ()Z +1 4=
2 h2
(B) S Z,a=0; (r) sz,a=0.
z z

BbrueTsl M uX NPUMEHECHHUE

15. Haiitu BeIueTHI 3a1aHHBIX QYHKIUNA B €€ U.0.T., BKJIIOYAsi TOUKY z =00

() tgz—z ©6) z
a) T 175 5
(1-cosz)’ chz—-1
1
(c) 2’ sinz; (m) sinz-sin—.
z z

16. BEI4uCIuTh C HOMOH_[BIO TCOPCMBI O BbIUCTAX I/IHTeraJIBII

(a) § e /3 dz: (6) §

=4 % |z+1]= zZSan
Cz+1 dz .
(B) | §2zsm 1dz (r) Zj;l/z o \/;)sinz , (Wz—1 T i).
17. Ilpumensis temmy JKopaHa, BBIYUCIUTh UHTETPAIIBI:
T x’sinxdx cos x dx
@ Jirenr Oy e
xcosxdx sin x dx
© ij “sire @ p'[x +4)(x-1)

18. Berauciauthb MHTEIrpajibl BUJA j R(sin ®,CoS (0) de-
0

27 z
d d
(a) I . ) (6) I RO —, —l<a<l,neN;
o D+ 3cosg Y 1-2acosp+a
T ‘pd Z (1+2cosg)"
(8) j—cos it ,0<a<l; (r) chosngodgo, n=0,1,...

\ 1 —asin® ¢ 5+4cosgp

19. Berunucnuth HeCOOCTBEHHBIC MHTETPAIIBI OT PAIIMOHATBHBIX (DYHKITHI:

x2dx < dx
(a) _“ )( +9), (6) Lm,a>0,neN,
G v x’jdfl; 6 vel5 f’“l.

Konmponvrvie pabomut (00pazust 3aav)
KonmpornpHast padora Ne 1



1. BeimonaHuth apupmeTHUEeCKUe JCHCTBHS HaJ  KOMIUIEKCHBIMH  YHCIIAMU:
a) (x/i—\/gi)s; 0) (—\/6+\/§i)5;
-\4 . .\6 .
2 3(2—2|)--|;72-|-4|; ) 4(1+\/§|)3 ~60+2i
(1—2i)" +5i (2—i) -6+09i
) §/64v2(1+3i); ¢) §/642(v3 +i).

2. I/I306paBI/ITI> Ha KoMIliekcHOM miockoctu C O6HaCTI/I, 3aJaHHBIC CHCTCMaMH

HCPABCHCTB:
1z -3i| <2, lz-1+i|<2,
a) Jlargz—z/2<x/6,; 6) jlargz—x/2|<x/3, .
Imz <4 Imz>-1.
3. BBI)ICHI/ITB, KaKuC JIMHUKW Ha INIOCKOCTH 3allMCaHbl CICAYIOIIMMH YPABHCHUAMMU:
a) Imz—_lzo; 0) Rez—_lzo.
z+1 z+1

4, BBIHCHHTI), KaKHuce MHOXXCCTBaA Ha IINTOCKOCTH 3alaHbl CICAyIOIuMHU
HCPABCHCTBAMMU:

a) Re1<l; 0) Im£>£.
z 2 z 2
5. Jlokazath TOXKIecTBa:

a) ‘le”r +z -2, :(1+‘21‘ZX1+‘22‘2);

— 42 2 2 2
6. IlycTh Z; U Z, - KOMIUICKCHBIC YHCIIA, & &; U @, - ICHCTBUTEIBHBIC YHCIIA
(af +aZ #0). JlokazaTh HepaBEHCTRA:

E%A +a222\2
2

a’ +a;

a)

> |z,|* +|2,|° —‘zf + zg‘;

2
a2, +a,7,| 2 2 12, 2
0) 2————<|z|" +|z,| +‘zl +22‘.
a; +a,
Y Kk a3 aH u e BBectn BCiOMOraTeilbHBIM Yroil o TakKOW, 4YTO tga=a /az,

MPEICTaBUTh JIEBYIO YaCTh JOKA3bIBAEMOT'O HEPABEHCTBA B BUAE A+ Bsin2a +cos2a u
HaWTH €€ COOTBETCTBEHHO HaMMEHbIIIee U HAauOOJIbIIIee 3HAUCHHUS.
7. Jloxaszath (pOpMyIIbIL:

sin 2nx
a) COSX + COS3X +...+cos(2n —Ux="——, XM, Ne Z;
2sIn X
=2
. . . sin? nx
a) sinX +sin3x +...+sin(2n-1)x=""—=, x#m, ne Z.
sin x

8. Pemmth ypaBHEHUS:

~ 10—



a) sinz:g; 0) COSZ=%; B)shz=0;r) chz=0.

9. ]_IOKaBaTB CICOYIOIIHNC PAaBCHCTBA:

a) Arcctgz = ~Ln 2", 6) Arctgz =~ Ln =
2 z+i 2 1=z

B) Arshz:Ln(z+\/22+1); r) Archz=Ln(z+\/22—1).

10. HaiiTu Bce 3HaueHUs CIICIYIONIUX CTETICHEH:

1—j 1+ o
Kontponshas padota No2

1. SBmsiercs 1 dyHKmEs W= e?? romomopdHOi B Hasane koopauHat? JlOKa3atb,
onupasich Ha TeopeMy Kommu-Pumana, romomopduocts Ha C criemyromux
(bYHKITHIA: a) sinz; 0) chz.

2. HaiitTm MHOXeECTBa TOUEK, B KOTOPBIX (DYHKIIMM MOHOTCHHBI, TOJIOMOP(HBI U
BBIYHCIIATH MMPOU3BOIHBIC (PYHKITUH B ATUX TOYKAX:

a) f(z2)=2(z-3Imz);  6) f(z)=2xy—i(x* - y?).

3. Boccranosuth rojoMopdusie GyHKIMH 10 uX geicteuTeabHoN yactu U (X;Y) wim
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)=e?sinx+y, f(0)=1;, r)V(xy)=eYcosx+x, f(0)=1;
m) V(x;y)=ycosychx+ xsinyshx, f(0)=0;

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

4. HanucaTh KOMIUIEKCHBIC MAapaMETPUUYECKUE YPABHEHUS OKPY)XKHOCTU C JaHHBIM
IICHTPOM H PaJMyCOM, JJUTUIca M rurnepOosbl ¢ (pokycamu B Toukax +1 u
JAHHBIMU TIOJTYOCSIMH, TIapadoJibl Yy = x?, xeR, OTpE3Ka MPSIMOU, COCIUHSIONIEH

JIBE TOUKH.
5. YcTaHOBUTH, KaKas 4acTh INIOCKOCTH CXKUMAETCS, a KaKkasl pacTArUBaeTCs MpU
CIEAYIOIIUX OTOOPaKEHUSX:
a) w=z%2-2z; 6) W= L. B)W=1+_IZ; r) w=e??
2z-1 1-izl
6. HaiiTu MHOXeCTBa BCeX TeX TOUEK Z,, B KOTOPBIX Yo MOBOPOTA MPH CIIETYIOIINX

OTOOpaXKEHUSIX paBeH HYJIIO:
z I ;
a) W=122 —2z; 6) W= ; B)W=1+_IZ; r) w=e?"?,
2z-1 1-iz1
7. Haiitu niuHBI 00pa30B CAEAYIOMMX KPUBBIX | IPH yKa3aHHBIX OTOOPaKCHUSIX
a) T:z(t)=it+1 tel0l} f(z)=2%;
6) T:z(t)=1+i), te[0;2z]} f(z)=e?;

B) I':z(t)=it, te[0;27] f(z)=e?;
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r) C:z(t)=@Q+ilt, te[01] f(z 2", neN;

1) Fiat) =t t e [o2e]) ( j

8. Haiitu mmonranu 06paszoB obmacteid D mpu yka3aHHBIX OTOOpaKEHUSIX:

a)D={ZECZ 2<|z<3, argz<%}; f(z)=2?;
6)D={Z€CI O<Rez<L\Imz\<7z}; f(z):ez;

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

9. Haiiti uenyro AMHEHHYIO (QYHKIUIO, OTOOPAKAIOINIYIO TPEYTOJbHUK C BEPUIMHAMHU
(—1,0); (—4;-1); (—4;1) na Tpeyronsruk ¢ Bepuanamu (3;0); (5,-6); (L,—6).

10./loka3ath, 4TO JUHUM YPOBHS MOJIYJs APOOHO-IMHEHHOW (YHKIUU SIBISIOTCS
0000IIEHHBIMU OKPY>KHOCTSIMHU.

11.Jloka3athb, 4TO JUHUU YPOBHS JEHCTBUTEIBLHON YacTH APOOHO-TMHENHON (PYHKIIUU
SIBJSIFOTCSL 000OIIEHHBIMU OKPYKHOCTSIMH.

12.Jloka3zath, 4YTO 00pa3oM O0O0OOMEHHON OKPYKHOCTH TpH APOOHO-THHEHHOMN
byHKIUU ABIsSIETCS] 0000EHHAS OKPY>KHOCTb.

13.PacmupenHas KOMIUIEKCHasE TUIOCKOCTh C  OKPYKHOCTSMHU ‘Z‘ =1, ‘Z — i‘ =1
pazOuBaeTCs Ha YEThIpE JIBYYTrOJbHUKA. BBIACHUTH, BO YTO MPeoOpa3yroTcs TaHHbIE

V3 i V3 i
00JacTH Mpu OTOOpaKeHUH W =| Z + > 3 Z————|.

2 2 2
KonmpornbHast pabora Ne 3
1.Onupasce Ha Teopemy Teinopa, noka3ath GOPMYJIb:
=g too 5204l
a) e :n;ﬁ’ zeC; 0) shz=n§)m, zeC.
1. Onupasce Ha pas3aoxeHue e’ = :Zoz?r: z € C, nmokazatb (hOpMyIIbIL:

o0 z-12,)"
a) eazzzeazo @, zeC, 20:C0nSt€C, a=const eC;

n!
+o0 2n+1 _
0) shaz = 2", zeC, a=consteC;
) nZ:;)(Zn +1)
B)sin®z; r)sin*z+cos’z; nx)e’sinz.
+00
2. Ommpasch Ha pasjIoKeHUE %:Zz” , CHpaBeUIMBOE TpH |z| <1, HoKa3aTh
-7 n=0
(bopMyIbIL:
1 +00 N 400 non
a) ~=>(n+1)", |z/<1; 6 Z( )"z, |7 <1.
(l— Z) n=0 Z n=0

—12 —



3. Haiitu pasnoxenue cienyrommx QyHKuuid B psag Teinopa B OKPECTHOCTH TOUKH
z=0:

1 1 1 1
a) ——; 0) ——5; B) 5> D73
(1+2) (1—22)2 (1+ 23)2 (1—26)3
4, I[OKa3aTb (bopMym)r
147 +00 Z4n+1
a)—arctgz+ZInE—r§)4n+l, 7| <1;

n

6)—In(1 z)=- 1+Zln(n 0 7| <1.

5. Haiitu MHOKecTBa Touek Z € C, B KOTOPBIX CXOIATCA caeayromue psasl Jlopana:
~+00 _‘n‘
a) 27"z,
N=-—o0

6. Onupasicb Ha Qopmyny st CyMMbl OECKOHEUHO YOBIBAIOIIEH TI'€OMETPUUYECKOMN
IpPOrpeccur, a TakkKe HUCIoab3ys auddepeHnupoBaHue W HMHTETPUPOBAHUE,
IIOKa3aTI> cneny}omne dbopMybL:

:Z_b -n-1 n’ |Z|

Zn 400 1
L B) n;OgZ”s*l) (z-a)*™, a=consteC.

6)

L L= b, (g

B)(Z aj 20:1 n)(b a)"(z—a)"; a=b, |z-a>b-a;

Z— —o

)2 __ZZ_ i1 —2n—122n+11 |Z|>|a|.

7. CJ’IC}IyIOIHI/IC GyHKIMM pa3nokuTh B psaa JlopaHa mo cTEMEeHsM Z B KOJbIE
1<|z]<2:
1 2% +1 z
s O) T~ ;
Vo2 e P eaee2)
S S S 1
(z-1)°(z+2) (22+1X22—4)’ (22_1)2(24 +4)'

8. Cnenyromue GyHKIIUU PA3IOKUTh B psaabl Teinmopa wium Jlopana mo crenensim Z —1
1 1

Z+3i: —Q; O :
ner ) 2(z - 3)° )‘zz—giz2

9. Paznoxuts QpyHkiuio f (Z) B psp Jlopana mo creneHsM z —a B KoJble D :
1

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

1
B) z3cos—2, a=2, D:0<|z-2 <w;

1

z z-1

e
, a=0, D: 1, 0 ——
r) 0-7) a=0, D:0<|z|<1; n) 1+ 7)

~ 13-
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10.Haiitu BbIYeTHI CleAyOMUX PYHKINUNA BO BCEX UX M30JIMPOBAHHBIX OCOOBIX TOUKAX:

. 1 z
z e .

a) 2NZ. 6) ez B) —; r) z2sin’;
z° (z-1) z
oS Z . = et

. e)zerl; x)z"e?Z; 3 ;

A z—rl4 ) ) ) 2”+1

) 1 9 1+2°% ) 1+7° .
2%(z-2)’ 2%(z+2) 28(z% + 4)

2n
) .1

M) 1+—Z, a=0, n=12,...; H) SInzsin—;
z"(z-a) z
COS Z 1+ 2° i

0) — m —7 coszchz; p) LZZ

(z +1) 272" +1 (22+1)

11.HaiiTi BBIYETHI CIEAYIOMUX (QYHKIMH BO BCEX MX KOHEYHBIX H.O.T:
1 z° z°
a ;0 ——, B)——s; ) g
) z+7° 1+ 2 (1+z) (22 +1)3
1 22n

1) ;e ——,nN=12,...; XK — :

(22 +1)z-1) (z-1) sin 7z

cosz .

3)ctgzz; wm)thz; x)cth’zz; =
yetgmz;  w) ) ) o
sinzz 1

; ;0 .

e’+1 (z-1) sin z2

12. Haiitu BbIYETHI creayonmx QyHKIUH B 06CKOHEYHOCTH:

z* +1 Z+2 sin;
a ; 0)cos|zt——|; B )
) s ) (ﬂ 27 j ) z-1

T 1
cos? * (zlo + 1)cos—

z z 2
r © I : @) 2C0S°—.
) z+1 ) (2° +2)2° -1) ) 2
15.BpIUHCINTG UHTETPAJIBIL:

dz
D:|z—- 1; 3] ,Dilz-1-il<2;
| ]'l< )ajD(z—l)z(zz+1) | |
sinz 2 2 2 dz
B)I , D 2<|7<4;

dz, D: x3 +y3 <23; 1) I(

aD(Z + 1)3 — 1)2 (Z - 3)2

)1) aLmesde D: |Z|>4 e) J‘T—) . Z|<2

— 14—



.51
7%sin? = /3

K) —ZdZ,D: zl<3; 3) dz, D: |z| < 2;
! 362 <si 9 [ogon O
1
Dz <2; K) jsinidz, D: |z]>3;
pl+l o +1
) aJ;)zs.inz—_idz, D: |7<2; M) JDsinzi_ldz, D: [z-1>1,

1
H) Iel—z % D: [z-2+|z+2/<6; o) j'zcosidz, D: |z|<2;
z D z+1

sinzdz

%924 b fzo151:
n)jGrt;K7—4j D: |z-1<1, p)$ , dz, D: |z-1>1;
c)'|'

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

p22° —i
zdz z° dz _
0 | D: |z>4; y) | D: |z <4;
e’ —1 o e’ —1
o) | — ‘ dz dz, D: 31/n+l (n=0,12..).
e 1 2
KonrporbHas padora Ne6

1. BblYMCIHUTBH ONpeNeIEHHbIE HHTETPaIbL:
T cosnpde
_j,,l— 2ac0s@ +a’
T sinnpde
I .1—2acosp+a

, —1<a<l neN:;

= -1l<a<l neN;

5) I 1+ 2COS(p cosng d
5+4cosp

2. BBILII/ICJII/ITB HECOOCTBEHHBIE HHTCI'PpaJibl U I'NIAaBHBIC 3HAYCHUA MHTCTPAJIOB (33,[[&‘-11/1
Ha npuMeHeHue JeMmbl JKopaaHna):

xcosxadx xsinxdx ¢ cos pxdx

_[0x2—2x+10’ _{Ox2+2x+10’ ") v.p._{o 1+x°
3. Brrunciaunts HeCOOCTBEHHBIE HWHTCTPAJIbI U I'NIaBHBIC 3HAYCHHA MHTCTPAJIOB OT
paiuOHAJIbHBIX (1)YHKI_II/II\/'II

@, ne NU{0}.

0 0

, peR.

2 x*dx x®dx 2 x2dx
) ,a>0,b>0; 0) , a>0; ) V.p. :
a j( ) I(x +a2) y _[ox“—l

2. Ouenounvie mamepuavl 0131 NPOGEOCHUA NPOMENHCYMOUHOU ammecmayuu
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IInanupyemsblit
00pa3oBaTeNbHBIN Pe3yIbTar
(KoMIeTeHLMs, UHAUKATOP)

THUIoBbIE KOHTPOJIbHBIE
3aaHus

Kpurepun onieHnBanus 1 mkaia
OLICHUBaHUs

OIIK-1CnocoGeH TpUMEHSTh
byHIaMEeHTATbHBIC
NOJNyYCHHBIE B
MaTeMaTU4eCKuX U

3HaHUA,
obJactu

(vm)
HAaYK, 51
HCII0JIb30BaTh X B

CCTCCTBCHHBIX

nipodecCHOHATEHON
JeSITEILHOCTH

OlIK-1.1 Ocywecmensiem
ombop  meopemuueckozo  u
NPAKmMuYecKo2o Mamepuaid

OIlIK-1.2 Pewaem munosvie
3a0a4u 8 pamxax
npogheccuonanbHou
oesmenvbHocmu

OIlIK-1.3 Hcnonvsyem
Ppaznuumvle Menoobl U npuembsl
pewieHus 3a0ay
npogheccuoHanbHoul
oesimenbHOCmu

1. Pacckaxure o
BBIYHCIICHUH
HMHTETPajoB 1o
rpaHule 00J1acTu
MIpU TTOMOIIA
BBHIUCTOB.
Brruncnure
UHTETpal.

2. Pacckaxure o
PUITIOKCHUH
BBIYCTOB K
BBIYHCIICHUIO
WHTETPAJIOB OT
BEIIICCTBECHHBIX
byHKIMH, B
YaCTHOCTH, K
BBIYHCIICHUIO
HECOOCTBEHHBIX
HMHTETPaJoB.
Haiipgure narterpan
3. Jlokaxure
Teopemy 00
UHTErpaiax oT
palMOHAJIBHBIX

byHKIUA.

o [ueemcs

NOJIHbIUL  AHANU3
3a0a4u, npeonod’ceH BepHbIll
aneopumm  peuileHus 3a0avu,
8bl0e/leHbl OCHOBHbIE IMANbL U
meopemuyecKue OCHOGUL
peuieHus, NnpueedeHo NoJHoe
6epHOe  peulenue  3a0dayu,
sKtOYaOuee NpaBUNbHYIL
omeem
— 18 — 20 6annos

HUmeemcss  noamvii  amanus
3a0a4u, NpeolodHceH BepHbIll
aneopumm peuitenus 3a0avu u

OYEeHKA  OCHOBHbIX  3MAnos
peuleHus, npusedeHo peuleHue
3a0auyu, HO noJyyeH

HeNpasuibHblll  OMeem  U3-3d
apugpmemuuec-xou | pewenue
Hedocmamouno obocrosaro |
8 peuleHuu UMermecs TUuHue
UnU Heeep-Hble 3aNucu, He
omoenennvle om peutenus — 12
— 17 6anna

Henonnvuit  ananuz  3aoauu,
NpPeonoNceH BePHbIUL AN2OPUMM
Ppewerus 3a0aiu, Ho UMeemcs
8epHOe peuieHue aub 4acmu

3a0a4u  uU3-3a  J02UYECKOlU
owubku — 6 - 11 bannos

He coomeemcmeyem
mpeboBanusAM, — U3IONCEHHBIM
eblue

—0- 5 6annos
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V. YueOHo-MeToanYecKoe U HH(POPMAIIMOHHOE o0ecTiedeHNe JUCIUILTHHbI
1) Pekomenyemas ureparypa

a) OcHOBHas1 JIUTEpaTypa:

1. IlpusBanos, 1. . Benenue B Teoputo (yHKIMH KOMIUIEKCHOTO MEPEMEHHOTO :
yueOnuk ans By3oB / U. W. IlpuBanoB. — 16-¢ u3a., crep. — Cankr-IlerepOypr :
Jlannw, 2022. — 432 c¢. — ISBN 978-5-8114-9392-0. — Texcr : anekTpoHHbIi // JIanb :
JIEKTPOHHO-O0MOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/193364

2. TlankpatoB, E. JI. BBenenue B Teoputo (pyHKIIHMI KOMIIJIEKCHOTO MEPEMEHHOTO :

yueOHo-meToauyeckoe nocodue / E. JI. [TankpatoB. — Huxuuit Hosropon : HHI'Y
uMm. H. WN. JlobaueBckoro, 2020. — 12 c.— Tekcr: snekTpoHHbIN / JlaHb
3JIEKTpOHHO-O0MOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/191780

0) JlonotHnTEeILHAA JTUTEPATYpA:

1. IlonoBunkuH, E. C. Teopus QpyHKIMI KOMIUIEKCHOTO NEPEMEHHOrO : yueOHUK / E.
C. IlonoBuHkHMH. — 2-¢ U31., mepepad. u mon. — Mocksa : UTHOPA-M, 2023. — 253
c. — (Bricmiee oopazoBanme: bakanaspuar). — DOI 10.12737/1845987. - ISBN 978-
5-16-017359-7. - Tekct : AIEKTPOHHBIM. - URL:
https://znanium.com/catalog/product/19139922

2) IIpocpammnoe obecneuerue

Google Chrome oecratHoe 110

Anpexc bpaysep oecrutatnoe [10

Kaspersky Endpoint Security 10 | akt Ha mepegauay npas I1K545 ot 16.12.2022
MHorodyHKIIMOHABHBII oecruiatnoe [10

penaktop ONLYOFFICE

OC Linux Ubuntu 6ecratroe 110

3) Cospemennvie npogheccuonanvhvle 6A3bl OAHHBIX U UHPOPMAYUOHHBIE CNPABOUHDBIE
cucmembl

Bua nndpopmManuoHHoOro pecypcea,
No HAaMMEHOBaHHeE
n/n HH(POPMALIMOHHOI'0 Anpec (URL)
pecypca
1 OBbC «ZNANIUM.COM» https://znanium.com/
2 SBC «IOPAUT» https://urait.ru/
3 IbC «Vnusepcuterckas https://biblioclub.ru/
OuOIMOTEKA OHJIAIH))
4 SBC IPR SMART http://www.iprbookshop.ru/
5 ObC «JIAHb» http://e.lanbook.com

17 -


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/
http://e.lanbook.com/

6 OBC Tel'Y http://megapro.tversu.ru/megapro/\Web
7 Penosutapuit Tel'Y http://eprints.tversu.ru
8 Pecypeet usniatenbeTsa Springer http://link.springer.com/
Nature
9 CIIC Koncynberantlntoc (B ceTn
TBI'Y)

V1. Meroanyeckue MaTepuaibl 1J1si 00y4AIOIIUXCsI 110 0CBOEHUIO TUCIMILTHHBI

Tembl KypcoBbIX padboT
1. Cuctema KOMIUIEKCHBIX YHCEN: KOOpAUHATHAs, aireOpanyeckas,
TPUTOHOMETPUYECKas U MOKa3aTeslbHasl (POPMbI KOMILIEKCHOTO YHKCIIa.
2. ®opmyinsl Dunepa u Myaspa.
3. Moaynb U apryMeHT, paJuKai U Jorapu(m KOMIJIEKCHOTO YucIia.
4. ToxngecTBa MW HEpPaBEHCTBA MJIs KOMIUIEKCHBIX YHCEN, UX
UHTEPIPETALNS.
5. EBKJINJIOBAa METPUKA U JIEMEHTHI EBKJIMI0BOM TOmosoruu Ha C.
6. ®opmyIibl cTepeorpapuuecKoi MPOCKIIUH.

7. ®opmyna aiisa chepruiIecKoro pacCTOSHUA. DIEMEHThI chepruaecKoin

tomosorun Ha C .

8. CX0IMMOCTH B €BKJIMJIOBOM METPUKE U CHEPUIECKON METPHUKE.
9. Kosnb11o HENpephIBHBIX (DYHKIHMI B TOUKE U HA MHOXKECTBE.

10. MoHOTeHHOCTB U TOJIOMOPGHOCTH (.K.11.

11. ®opmanbHbie Tpon3BoaHbIE U yciioBUs Komm—Pumana.

12. Ilenoe nuHeliHOE TpeoOpa3zoBaHUE.

BEKTOpHAs

13. I'eomeTpuueckuii CMBICII MOJIYJISI U apryMEHTa MPOU3BOJIHON OT TrojioMophHOMN

GyHKUHUU.

14. Kondopmusie oToOpakeHusi IEPBOTO U BTOPOTO poja.

15. T'omomopdHOCT, U KOHPOPMHOCTH B PACHIUPEHHONW KOMIUIEKCHOM TUIOCKOCTH.

OOHOMMCTHOCTH U KOHPOPMHOCTh MEOMYCOBBIX MpeoOpazoBanuii B C.

16. KpyroBoe cBoiicTBO nmpeobpazoBanuii Mébuyca.
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http://eprints.tversu.ru/
http://link.springer.com/

17. I'pynima Mob C ues HOATPYIIIIHI.

18.
19.

CBojicTBa IIpeoOpasoBaHmii CUMMETPHS TOYeK OTHOCHTENbHO okpyxHoctd Ha C .

CymectBoBanue MEOMYyCOBa aBTOMOPpU3Ma pUMaHOBOH chepbl, HOPMUPOBAHHOTO

COOTBCTCTBUCM TpéX Imap TO4YCK.

20.

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

16.
17.
18.

Brruncnenne rpynn MEOMYCOBBIX aBTOMOP(HU3MOB KpyTra U MOTYIIIOCKOCTH.

Tunosblie BOIIPOCHI M 3aa4YM IJIA IIPOBEPKHU CaMOCTOSITEJILHOM paﬁ()Tl)I

JlaTh omnpejenenre MOayJisl, apryMeHTa KOMILJIEKCHOTO YHuca.

Hatb onpezenenue anreOpandeckoro KOpHs U3 KOMIIEKCHOTO YUCa

JlaTe ompeneneHre OTKPBITOTO M 3aMKHYTOTO MHOXECTB, MPEIEIbHBIX U
IPAaHUYHBIX TOYEK, TIpPAHULbI, 3aMbIKaHUS, CBA3HOCTH MHOXECTBa, 0O0JACTH,
KOMIIaKTa, KOHTUHYyMa.

Jlatb omnpeneneHue HENpephIBHOCTH (.K.II. B EBKIMAOBOM U cdepuueckoi
METPHUKAX.

JlaTh onpeeneHre MOHOTE€HHOU U TOJIOMOP(GHON (QyHKUIUH.

ChopmynupoBath ycioBusi Kommu-Pumana B JeWCTBUTEIRHOM M KOMIUIEKCHOM
dbopmax.

ChopmynnpoBaTh T€OMETPUUECKHI CMBICT MOIYJsi U apryMeHTa MPOHU3BOJHOM
rojloMmophHON (HyHKIHH.

ChopmynupoBath TeopeMy Pumana o KOH(QOPMHBIX OTOOpa)KEHHUSX, OCHOBHBIE
MPUHITUITBI KOHPOPMHBIX OTOOPaKEHHIA.

CdopmynupoBats unTerpanbuyto reopemy Komu-I'ypca.

CdopmynupoBats uHTErpasibHyto hopmyny Korm.

CdopmynupoBath TeopeMy Mopepa.

[Tpuectu popmynsl Komu 115t mpou3BOIHBIX ToJIOMOP(PHON QyHKIIMH.
CdopmynupoBats TeopeMbl BeliepiTpacca o psiax roioMophHbIX QYHKIIHIMA.
CdopmynupoBats Teopemy AOeIst 0 CTENEHHBIX psiax.

CdopmynupoBaTh TeOpeMy O TPEICTABICHUN TOJIOMOP(PHON PYHKITNU CTENEHHBIM
PAIOM.

[IpuBecTy pa3inokeHHs OCHOBHBIX AJIEMEHTapHbIX PYHKIUH B psibl Teinopa.
CdopmymupoBats Teopemy JInyBuiLs.

Cdopmymuposats Teopemy Jlopana.
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19.
20.
21.

22,
23.
24,

25.
26.

[TpuBectu nHepaBencTBa Komm mist koaddurmenton psina Jlopana.
CdopMynupoBaTh BHYTPEHHIOIO TEOPEMY €TUHCTBEHHOCTH.

JlaTh ompeneneHrue H30JIUPOBAHHONW 0CO00M TOUYKM ToJIOMOpPhHON (QYyHKINH,
MIPUBECTH UX KJIACCU(DUKAIIHIO.

CdopmynupoBaTh KPUTEPUH Y.0.T. U MOJIOCA.

CdopmynupoBaTh KpUTEpHil C.0.T.

JlaTh ormpejerneHne BblYETAa B HM.0.T. U MPUBECTH (OPMYJIbI JUIsl BBIYMCICHUS
BBIYETOB.

Cdopmynuposats Teopemy Ko o BeryeTax.

CdopmynrpoBaTh TEOpEMY O CyMME BCEX BBIUETOB.

Bomnpocsl k 3k3aMeHy

[Tone xomruiekcHbIX yucen. BekropHoe, anredpandyeckoe, TPUTOHOMETPUUECKOE U
NIOKA3aTeJIbHOE IPEACTaBICHUS KOMIUIEKCHOTO 4YHUCia. ['eoMeTprudecKue CBOKCTBA
KOMILJIEKCHBIX YHCE]I.

®opMyIibl cTepeorpapuyeckoil IpoeKIuu. PacirpenHas KOMIUIEKCHAs MII0CKOCTb.
Cxomamuecs mocienoBarensiocty B C u C. JleMMa O TIOKOOPAMHATHOM
cxoauMmoctu. Kpurepuit Ko, Teopema bonbiiano-Beiiepitpacca.

EBximaoBa u chepuueckass Metpukd. Tomojgormu B C u C  (OTKPBITBIE H
3aMKHYTBhI€ MHOXECTBA, MPEJCIbHbIC U TPAHUYHBIC TOYKH, TPAHUIIA, 3aMbIKaHUE,
JOTIOJTHEHUE K MHOKECTBY, CBSI3HOCTh MHOKECTBA, KPUBBIE, 00JIACTH, KOMIAKTHI,
KOHTHUHYYMBI).

OYHKIIMK KOMILJIEKCHOTO IepeMeHHOro ((¢.k.11.). HenpepbsIBHOCTh, OTpaHUYEHHOCTh
¢.x.1. TeopeMbl 0 HEMPEPHIBHBIX (.K.TI. HA KOMIIaKTe, B 00JIaCTH.

Monorennbie U TojoMopdHble (QYHKIUU (ONpeneNeHus, MPUMEpHI). Y CIOBUS
Komm-Pumana B jgeiicTBUTENnbHOM UM KOMIUIEKCHOM  (dopmax. Kpurepun
MOHOT@HHOCTH # ToJoMophHOCTH (.K.1. B Touke. CBs3b TOJIOMOP(PHBIX H
TapMOHHYECKHUX (YHKITHH.

Addunnsie npeoOpazoBanus. Llenbie MuHeHbIE TpeoOpa3oBaHus. J{eKOMIO3UIIHS

1eJI0M JIMHEeHHOU (pyHKIIMH, €€ CBOMCTBA.
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7. KacarenpHoe oToOpaxkeHue. ['€oOMETpUYECKHUH CMBICT MOIYJISI W apryMeHTa
MPOU3BOAHON rosioMopdHO GyHKIMU. Onpeaenenns KOHGOPMHOTO 0TOOpaKCHHS
1-ro u 2-ro pona. SlkoOuan koHGOpMHOTO 0TOOpakeHus. [Ipumepsl.

8. KpuBonunelinpie uHTerpaibsl oTr (.K.I., UX CBOWCTBa, BbluucicHue. [Ipumepsr
BBIYKCIICHUS UHTETPAJIOB OT (.K.11.

9. Unurerpanbnas teopema Komu-I'ypca u e€ 0000111eHre Ha MHOTOCBSI3HbIE 00J1aCTH
(c mokazaTenbCTBAMM).

10.Unterpanbuas  dopmyna Komm. JlokazatenbcTBo, 0000IIeHHe Ha Ciy4dai
MHOTOCBSI3HBIX 00JIaCTEMH, CIE/ICTBUS.

11.Heonpenenénuplii uaTerpan ot ¢.K.1. B IIockoil obractu u Gopmyna HeroToHa-
Jletibnuna. Teopema Mopepa.

12.CymiecTBOBaHHE TIPOM3BOJHBIX BCEX TOPSIKOB Yy TOJOMOP(MHBIX (QYHKITUH.
®opmyibl Korm a1 mpou3BOAHBIX.

13.TloToueynas, paBHOMEpHas, JOKaJIbHO-PaBHOMEpHAas CXOAUMOCTH
(YHKUMOHAIBHOW MOCIEAOBATEIbBHOCTH W (PYHKIMOHAIBbHOTO paAna. I[lpumepsi.
[Tounennoe UHTETPUPOBAHUE U MOYJICHHOE g depeHInpoBaHne
¢yHKuMoOHaNBHBIX psAoB. Teopembl BeliepmTpacca o psgax TrojgoMopQHBIX
byHKITUH.

14. Teopema AOGenst o creneHHbIX psgax. CyIIecCTBOBaHUE paJMycCa CXOJUMOCTH H
MeTonbl ero BeumcieHus. Popmyna Komm-Angamapa. JlokanbHO-paBHOMEpPHas
CXOAMMOCTb, MOYJIEHHOE WHTErpUPOBAHHWE M TOWIEHHOE Au(depeHInpoBaHNE
CTETICHHBIX PS/IOB.

15.Teopema 0 mpeacTaBiIeHUU TOJOMOP(HON (QPYHKIUU CTENEHHBIM PSAOM, OLIEHKa
paaunyca cXoIuMOCTH. ['010MOp(HOCTh CyMMBI CTENEHHOTO psjfa. CTENeHHON psf
kak psan Teinopa s cBoeid cymmbl. HepaBenctBa Komm st kosdduirieHTOB
CTENIEHHOTO PA/a.

16.Teopema JluyBumis. JlokazaTrenbcTBO ¢ €€ MOMOIIBIO Teopembl [aycca o
CYILIECTBOBAHUM KOMIUIEKCHOTO KOpHS y JII0OOr0 MHOTOYJIEHA, OTJIMYHOTO OT

KOHCTAaHTHI.
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17.Psaast Jlopana, ctpykTypa oOjactu cxoauMocTH. Jloka3aTenbCTBO TEOpPEMBI
Jlopana. Hepasenctsa Ko amst koagduimenton psina Jlopana.

18.BuyTpeHHsis Teopema €IMHCTBEHHOCTH (JoKa3zaTenbcTBO). Hynu romomopdHbIX
¢yskuii. @akropusanus roroMoppHOM QYHKINN B OKPECTHOCTH €€ HyJIS.

19.M3omupoBaHHbIe OCOOBIE TOYKH TOJIOMOPGHON (PYHKIHUM, MX KiIacCU(pUKAIUI.
Kputepuu y.o.1. u moiroca. Haxoxxaenue nmopska momtoca. [Ipumepsr.

20.Kpurepuii  c.0.T. beckoHEUHOCT, Kak H.0.T. ToJoMop(dHOW  (QYyHKITUH.
Krnaccudukanus u KpuTepuu 1.0.T. Ha OECKOHEYHOCTH.

21.0npenenenue BbYETa B U.0.T. M (OPMYIBI ISl BBIYUCICHUS BBHIYETOB. Teopema
Komu o Beruerax. Beruucienue Boluera Ha OeckoHeUHOCTH. TeopeMa o cyMMe Bcex
BBIUETOB.

22.BBIYE€THBIM METO/ BBHIYMCICHUS MHTETpaioB. HTErpanbl OT TPUTOHOMETPUIECKUX
byHkuuid. Berarcienne HecoOOCTBEHHBIX MHTETPAJIOB OT PAIMOHATIBHBIX (YHKIIUMA.

Jlemma JKopaaHa U €€ MpUMEHEHUS.

Metoauueckue ykazanus Jisi 00y4a0IMXCsi 10 0CBOEHUIO THCUHILIMHBI

Opra"usys cBoro y4eOHYI0 paboTy, CTYJI€HTHI TOJKHBI:

Bo-nepgvix, BbIIBUTh PEKOMEHIYEMBI PEXUM U XapakTep yueOHOM paboThbl
[0 U3YUYEHUIO TEOPETUUYECKOr0 Kypca, MPaKTUIECKOMY NPUMEHEHUIO U3YYEHHOTO
MaTepualia, 1O BBIINOJIHEHUIO 3aJaHUN JJIg CaMOCTOATENbHOM paboThl, 1O
MCIIOJB30BaHUI0 NH()OPMALIMOHHBIX TEXHOJIOTUN U T.1I.

Bo-emopuix, 03HAKOMUTBCS C YKa3aHHBIM B METOJAMYECKOM MaTrepuaje Io
OUCIUILIMHE TepedyHeM y4eOHO-METOAMYECKUX  W3JAaHUH, PEKOMEHIYEMBIX
CTyJI€HTaM JUIsl TMOJATOTOBKM K 3aHATUAM U BBIINOJHEHUS CaMOCTOSTEIbHOMN
paboThl, a TakXe C METOAMYECKUMHU MaTepuajaMu Ha OyMaXXHbIX W/WUIU
DIEKTPOHHBIX  HOCHUTENAX, BBIMYIIEHHBIX Kadeapod CBOMMH CHJIaMH |
MpeI0CTaBIsIEMbIE CTYJAECHTaM BO BpEeMsl 3aHSATHUH.

CamocTtosTenbHas padoTa CTYJEHTOB, MPEAYCMOTPEHHAs y4eOHBIM IUIAHOM

JOJKHA COOTBETCTBOBAaTh 0OoJiee TIIYyOOKOMY YCBOEHHIO H3y4aeMoOro Kypca,

_22 —



(GopMHPOBATH HABBIKK MCCIEAOBATEIBCKONW PabOThl U OPUEHTUPOBATH CTYACHTOB Ha
YMEHUE MPUMEHATHh TEOPETUUECKHUE 3HAHUS HA MTPAKTHKE.

1. PaGora ¢ y4eOHbIMH mocoOusiMmu. J[JIs MOJHOLIEHHOTO YCBOCHMSI Kypca
CTYJEHT [JOJDKEH, NpPEXJE BCEro, OBJAJAETh OCHOBHBIMM TOHSTHSIMHU 3TOU
mucuIuinHbel. Heo6Xo1uMo yCBOUTH ONpeeeHUs] U MOHATUS, YMETh MPUBOJIUTh MX
TOYHbIE (POPMYITUPOBKH, MPUBOIUTH MPUMEPHI OOBEKTOB, YIOBJIETBOPSIONINX ITOMY
onpeaenenuto. Kpome toro, HeoOXoauMo 3HaTh Kpyr ()akTOB, CBA3AHHBIX C JaHHBIM
nousTueM. TpeOyeTcsi TakKe 3HATh CBSI3U MEX]y MOHSATHUSIMHU, YMETh YCTaHABIMBAThH
COOTHOIIECHHS MEXYy KJIacCaMU OOBEKTOB, ONIMCHIBAEMBIX PA3IMYHBIMU ITOHSATUSAMH.

2. CamocrosiTteibHOe uM3yueHue TeM. CamocrosiTenbHas paboTa CTyAeHTa
ABJISIETCS] BAXKHBIM BUJIOM JIEATEIIBHOCTH, MO3BOJISIFOLIMM XOPOILIO YCBOUTH M3Y4acMblii
MpeAMET U OJHUM M3 YCIOBUM JOCTHUXKEHHS HEOOXOJAMMOro KayecTBa MOATOTOBKH
U 1podecCUOHANIBHONW MEPEenoAroToBKM croenuanuctoB. OHa mpeanonaraet
CaMOCTOSITENIbHOE HM3yY€HUE CTYJCHTOM PEKOMEHJ0BAaHHOW Yy4eOHO-METOANYECKON
JUTEPATYphl, PA3IUYHBIX CIOPABOYHBIX MaTepUANIOB, HalucaHue pedepaTos,
BBICTYIIJICHUE C JTOKJIAJ0M, HMOJATOTOBKY K JEKIHOHHBIM M IIPAKTUYECKUM 3AHITHAM,
MOJATOTOBKY K 3a4ETY U DK3aAMEHY.

3. IloaroroBka K NPaKTHYeCKUM 3aHATHAM. I[Ipy nDoaAroroBke K
OPAKTUYECKUM 3aHATUSAM CTYIAEHTaM PEKOMEHAYETCS CIIE0BaTh METOANYECKUM
PEKOMEHJalMsIM IO paboTe ¢ y4eOHBIMU MOCOOUSMHU, TPUBEIECHHBIM BBILLIE.

4. CocraByienue rjoccapus. B rmoccapuii 10KHBI ObITh BKIFOYEHBI OCHOBHBIC
MOHATHUS, KOTOpbIE CTYAEHTHl H3Y4alOT B XOJI€ CaMOCTOATENbHON paboThl. Jlis
MOJIHOTHl MCCJIEIOBaHUS PEKOMEHIYETCS BIHUCHIBaTh B TIJIOCCAPUA M T€ TEPMUHBI,
KOTOpBIE CTYJE€HTaM OyIyT PacCKpBIThI B X0J1€ JICKIIMOHHBIX 3aHATUH.

5. CocraBjieHHe KOHCIIEKTOB. B KOHCIEKTE OTpPa)X€Hbl OCHOBHBIE IOHSATHSA
TeMbl. I HarfsAHOCTH U yA0OCTBA 3alIOMUHAHUS UCTIOJIB30BaHbl CXEMbI U TAOJIHIIBI.

6. IloaroroBka Kk 3x3ameny. [Ipy NOArOTOBKE K AK3aMEHY CTYAEHTBI JOJKHBI
HCIIOJIB30BaTh KaK CAMOCTOSITENBHO MOArOTOBIEHHBIE KOHCIEKTHI, TAK U MaTepUaJIbl,
IIOJIyYEHHBIE B XOJI€ 3aHATHUH.

KauecTBO yCBOEHHMSI CTyAEHTOM Ka)KJIOM IHCHMIUIMHBI oueHuBaercs mno 100-
OayIHbHOM HIKaJIe.
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WuTerpanbHas peltuHronas omeHka (0ami) mo KakKIoMy MOIYJ0 (Tepuomy
oOy4eHHs) CKJIaAbIBAECTCS M3 OIEHKU TeKyled paboThl OOydarolMXcs Ha 3aHATUAX
CEMHUHAPCKOT0 TUMa (CEeMUHAPbI, TPAKTUUECKUE 3aHATHS, IPAKTUKYMBI, TA0OpaTOPHbIE
paboThl, KOJJIOKBUYMbl M WHbBIE aHAJIOTHYHBIC 3aHITHS), OUEHKU WHIMBHIYaTbHOU
paboThl 00YYaIOIIMUXCS M OLEHKHU 3a BBINOJIHEHHE 3aJaHUil PEHTHHTOBOIO KOHTPOJIS
ycreBaeMocTH. [Ipu aToM 11011 6aioB, BbIICIEHHBIX HA PEUTHUHIOBBIN KOHTPOJIb, HE
nokHa mnpesbimath 50% o0med cymMMmbl OasioB JAaHHOrO MOAyJs (mepuoja
00yueHus ).

MaxkcumanbHas CyMMa pPEUTHHTOBBIX OauioB MO Y4eOHON TUCIUILIMHE,
3aKaHYMBAIOIIICHCS HK3aMEHOM, 110 UTOraM ceMecTpa cocTaBiisieT 60.

Oo6yuaromemycsi, Habpasmemy 40-54 Ganna, Ipu MOABEICHUN UTOTOB CEMECTpa
(Ha mociengHEM 3aHATUM MO0 JUCUUIUIMHE) B PEUTHHINOBOM BEIOMOCTH YyYeTa
YCIIeBAeMOCTH U 3a4E€THOM  KHMKKE MOXET ObITh  BBICTaBJICHA  OLIEHKA
«YIIOBIIETBOPUTEIILHOY.

OO6yuaroriemycsi, HaOpaBmiemy 55-57 0amnoB, TpH TOABEICHUM HWTOTOB
cemecTpa (Ha MocyieHeM 3aHATUU 10 JUCIUIUIUHE) B Tpade peHTUHTOBON BEIOMOCTH
yuera ycneBaeMocTH «lIpemuanbHbie OaiIbDy MOXKET ObITH J00aBieHO 15 OaiioB u
BBICTABJICHA K3aMEHAIIMOHHAS OIIEHKA «XOPOILIOY.

OO6yuaroriemycsi, HaOpaBmemy 58-60 0anmoB, IpH TOABEICHUH HWTOTOB
cemecTpa (Ha MocyeHeM 3aHATUU 10 JUCIUIUIUHE) B Tpade peHTUHTOBON BEIOMOCTH
yuera ycrneBaeMocTu «lIpemuanbHbie Oamib» MOXKET ObITh J100aBiIeHO 27 OaJIOB U
BBICTABJIEHA YK3aMEHAI[MOHHAS OLIEHKA «OTJIMYHOY.

B kakux-nmuO0 WHBIX ciayyasx J00aBJI€HUE NPEMHAIbHBIX OaJIOB HE
JOITYCKAETCS.

OO6yuaronuiicst, HaOpaBuit 10 39 6aNIOB BKIIOYUTEILHO, CAAET dk3aMmeH. [Ipu
HaJIMYUU TOJTBEPKJICHHBIX JOKYMEHTAIBHO YBAKUTEIBHBIX MPUYHMH, MO KOTOPHIM
OBLITM TIPOIYIIEHBI 3aHATHS (AJIMTeIbHasE 00JIe3Hb, 00yUeHUE B APYTOM By3€ B paMKax
aKaJleMUYeCKOW MOOWIBHOCTH M JIp.), OOYyYaroluics HMEET TMpaBo OTpaboOTaTh
NPOIYIICHHBIC 3aHSATUS W TOJYyYUTh JIOTOJHUTEIbHBIE Oauibl B pamKax
YCTaHOBJIGHHBIX 0auioB 3a MOAyidb. Cpoku M TOPSAOK OTPabOTKH ONpeneIiseT
npenojaBarenb. bamibl BEICTaBISAIOTCA B rpade «oTpaboTKay.

OTtBer 00yyaromerocs Ha 9K3aMeHE OIEHUBAETCs CyMMON 110 40 peHTUHTOBBIX
6ayoB. MiToroBas oreHka CKIaJbpIBaeTCsl U3 CYMMBI OaJIOB, TIOJIYYEHHBIX 32 CEMECTP,
u 0ayioB, MOJYyYEHHBIX Ha 3k3aMeHe. OOydarouiemycsi, KOTOPbIA CIAeT 3K3aMEH,
MpeMuaibHble OaIbl HE HAUUCISIOTCS.

CornacHo mnoaxoAam OajNIbHO-PEUTHUHIOBOM CHUCTEMBI B paMKax OLEHKH
3HaHUW, yMEHUM, BiajeHUN (YyMEHUN NPUMEHSTh) W (WJIM) OMbITa JEATCIBHOCTH
JTUCIUIUIMHBI YCTAHOBIICHBI CJIEYIOUIUE aCIIEKThI:

o Comepkanre y4eOHON TUCIUIUIMHBI B paMKaX OJHOTO CeMecTpa JCIUTCS Ha
nBa Moxayns (mepuonma oOyuenus). [lo oxoHuanum momyns (mepuoga OOyUEHWS)
OCYIIECTBIISIETCS] PEUTUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYAEHTOB.

e Cpoku NPOBEAECHUS PEUTUHIOBOTO KOHTPOJIS:

oceHHuli cemecmp — | pPEWTHHTOBBIM KOHTPOJIb YCIIEBAEMOCTH TPOBOAMUTCS
corjacHo rpaduky yuyeOHoro mpoiiecca, |l pedTUHroBbIi KOHTPOJIb yCHIEBAEMOCTH -
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7IB€ TOCIICAHNE HeNenu (PaKTUUECKOTO 3aBEPILEHUsI CeMecTpa Mo rpaduky y4eOHOro
npolecca;

eeceHnuul cemecmp — | PEWTUHTOBBIM KOHTPOJIb YCIEBAEMOCTH MPOBOIAUTCS
corjacHo rpaduky yudeOHoro mpoiiecca, |l pedTHUHroBBIi KOHTPOJIb yCHIEBAEMOCTH -
JIBE TOCJIEAHNE Heleln (PaKTUYeCKOro 3aBepIIeHUs] ceMecTpa Mo rpadguky yueOHOro

Imponecca.

VIl. MaTtepunajibHO-TeXHU4YECKOE 0OOecnedeHne TUCHUILTHHbI

HauMenoBanue
CHEeNHAJBLHBIX® MOMeEIeH
H IOMeEIIeHH I 1JIs

OcHaIeHHOCTh
cnenraJbLHBIX
IOMeIeHU "

noMeneHu s

IlepeyeHb JMLIEH3MOHHOTO
MPOrpaMMHOro odecredeHus.
PexBU3NTHI NOATBEPKIAIOIETO

CaMOCTOSITEJIbHOM PadoThI CaMOCTOSITE/IbHOM AOKYMEHTa
padoThI
Y4eOHast ayTuTOpus st Komnnexm yuebnoii Google Chrome — OecriaTHO

MIPOBEICHUS 3aHATHIA
JICKITHOHHOTO THIIA, 3aHITHMI
CEMHMHAPCKOT0 THIIA,
KypCOBOT'O IPOCKTHPOBAHUS
(BBITIOJTHEHHUST KYPCOBBIX
pabdoT), rpyNnoBbIX U
WH/IUBUYaIbHBIX
KOHCYJIBTAIIUH, TEKYILETO
KOHTPOJISl i TPOMEKYTOUHOM
aTTeCTalluH,
yuebHas ayoumopus: Ne 224
(170002 Tsepckas obn., e.
Tsepw,
nep. Caoogwiil, 0. 35)

JlaGopatopusi KOMIBIOTEPHOMH
0e30macHOCTH Kadeapsl
KOMITbIOTEPHOI 0€301MacHOCTH
Y MaTeMaTUYECKUX METO/I0B
ynpasneHus: Ne 203a
(170002 Teepckas obn., 2.
Tsepw,
nep. Cadoeguii, 0. 35)

Mebenu, npoekmop,
HACMEHHbL NPOeKy.
9KPAH, PEYUPKYIIAMOP.

KommekT yue6HOM
MeO0eH, UCTOYHHUK
OecriepeboitHOrO
NUTAHUS 5 mT.,
KOMMYTAaTop,
KOMITBIOTEP
(cucTemMHBIH OJIOK,
MOHHUTOP, KJIaBUATYDa,
MBIIIb) 7 LIT., KOTIUP-
MIpUHTEp-CKaHep 2
IT., TUieep combo,
TEJIEBU30D, IKpaH
HACTEHHBIN, y4eOHbII
a0OpaTOPHBIN CTEH]T
U1 U3yYSHHSI OCHOB
Kpunrorpaduu,
UCTIOJHEHUE OJI04HOe
BCRYPTO, y4e6GHO-
71a00paTOPHBIA CTEH]T

Kaspersky Endpoint Security 10 ais
Windows — Akt Ha niepeauy npas
ITK545 ot 16.12.2022

Lazarus — OecruiaTHO

OpenOffice — 6ecrmaTao
MHoOropyHKIIMOHATBHBIN

penaktop ONLYOFFICE 6ecrimaTtHoe
[10 — 6ecruiatHO

OC Linux Ubuntu 6ecmataoe 10 —
OecriaTHO

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

Lazarus — 6ecruiatHo

OpenOffice — 6ecrmaTao
MHoro¢yHKIIMOHAIBHBIN

penaktop ONLYOFFICE GecrutatHoe
I1O — GecratHO

OC Linux Ubuntu 6ecmnataoe 10 —
OecruiaTHO
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JUTSL U3YICHHUS
0JI0YHOTO
konupoBanusi 31-bK.

VIIl. CBenennsi 06 00HOBJIeHHM pa®oyeil MPOrpaMMbl AUCHUIIIUHBI

Ne OO0HOBJICHHBIH Onucanue BHeceHHbIX | /laTa u Ne mporokoJia
ILIL. | pa3aes padoyei U3MEHEeHHM 3aceqanus kadenpst /
NPOrpaMMslI METOAUYECKOr0
AUCUHMIIHHBI coBera akyJbTera,
yTBEepAMBIIEr 0
H3MEHEHHS
1.
2.
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