MUHUCTEPCTBO ObPA3OBAHMA 1 HAYKHN
JJOHELIKOW HAPO/IHOU PECITYBJIMKH

F'OCYJAPCTBEHHOE OBPA30OBATEJIBHOE YUYPEXAEHUE
BBICIIET"O [TPO®ECCHOHAJIbBHOI'O OBPA3OBAHMA
«JJOHELIKM HALTMOHAJIbBHBIY YHUBEPCUTET»

®AKYJIBTET MATEMATUKU U UHOOPMALIMIOHHBIX TEXHOJIOI M
KA®EJIPA MATEMATUYECKOI'O AHAJIM3A 1 TUOOEPEHIMAJIbHBIX
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YTBEPXKIAIO:

JIbTETAa MaTeMaTUKU

WOHHBIX TEXHOJIOTHH
H. A. MouceeHko

PaGouas nporpamMma y4eOHON AMCUUIUIHHEI «DYHKUHOHAJBbHBIH aHAIM3» COCTABJICHA Ha
ocHoBaHMM  (DenepalibHOTO  TOCYHAApCTBEHHOTO  00pa30BaTEIbHOIO  CTaHAApTa  BBICIIETO
obpazoBanusi — OakayniaBpuaT no HampasyeHuto noarorosku 01.03.02 Ilpuknagnas matemaTuka u
HH(pOpMaTHKa, YTBEPXKAEGHHOro IpHkazoM MuHHCTepeTBa oOpa3zoBaHHs M Hayku Poccuiickoii
@enepaunn ot «10» stHBapst 2018r. Ne 9; ['ocymapcrtBeHHOro 00pa3oBaTeNILHOTO CTaHIapTa
Beiciiero obpazoBanus (I'OC BO) Jloueukoit Haponnoit PecnyOnuku (JIHP) (mpoexra) no
HarpaBnenuto noaroroBku 01.03.02 [lpuknagmas Mmatematuka W HHpopmartuka;, Ilopsaxa
opraHmsamu  y4eOHOro  mporecca B 00Opa3oBaTeNbHBIX  OpPraHW3alMsX  BBICIIErO
npodeccuonanbHOro oodpazoanus Jlonenkoit Haponnoit PecriyOnuku, yTBEpKICHHOIO MPUKA30M
MunucrepctBa o6pazoBanus U Hayku JJonenkoit Haponnoii Pecybnuku ot 10.11.2017 r. Ne 1171
(c W3MEHEHWsIMH W JIOTIOJIHEHUSIMH); Yy4eOHOTrO TUTaHa W OCHOBHOHM mpodeccHOHaTbHON
oOpa3oBare/IbHOM MporpamMMbl  BeicHiero oOpa3oBanusi HanpasieHust noarortosku 01.03.02
[lpuknagnas MaTeMaTika U HHGopMaTrKa, npoduist: «[Ipukinagnas MmareMaTika 1 HHPOPMaTHKaY,
pazpaborannbix B 'OY BIIO «JloHenkunii HallMOHATBHBINA YHUBEPCUTETY.

PazpaboTuuxk:

JloueHT kadeapbl MaTEMaTHYECKOTrO aHaIu3a ; /{

1 U pepeHIManbHbIX YPABHEHUM, K.(.-M.H. = /L) _— JL. JI. Opugnopora
/

PaGouast mporpamma y4eOHOW IUCUMTUIMHBI YTBEpXKJIeHa HA 3acelaHuK Kadeapbl MaTeMaTHYECKOro
ananuza u audepeHranbHbIX YpaBHEHUH

ITporokon Ne 9 ot «23» mapra 2021 r.

/

3aBeayrouuid kapeapoii 1}\/ B. B. Bosnukos

Pabovas nporpamma yueOHOH aAMCUUMIUIMHBL 0j00peHa  y4eOHO-METOJAUUYECKOH KOMHUCCUEH
(akyabTeTa MaTeMaTUKK U HHPOPMALIMOHHBIX TEXHOJIOTHIT

[Ipotokosa Ne 4 ot «14» anpenst 2021 r.

[Ipencenarens yueOHO-METOIMIECKOH KOMUCCHH Q .
(akynpTeTa MaTEeMaTHKKU U MH(YOPMALIMOHHBIX TEXHOJIOTHHI JI. N. CenskoBa




1. OBJIACTb IPUMEHEHUWSA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLTECCE

VYyebnas pucuuruimHa «OYHKIIMOHAIBHBIA aHANMM3» OTHOCHUTCS K 0a30BOM YacTu
oOpa3oBaTenbHO# mporpamMmel. s u3ydeHus: JaHHON y4eOHOU MUCIUTUIMHBI HEOOXOAUMBI 3HAHUS
u yMeHwus, (GopMuUpyeMBIC npeduiecmsyrouuMyu OUCYUNIUHAMU — aleedpa u 2eomMempus,
MamemMamuyecKutl aHamu3, YUCIeHHble Memoobl, KOMHWIEKCHuIU aHaiu3. 3HAHUS W YMEHHS,
MIOJIyYEHHBIE B XOJI€ M3yUYEHUs TUCHUIIINHBI « DYHKIMOHAIBHBIM aHAIN3)» SBISIOTCS OCHOBOM IS
U3YYEHUS nOocnedyrouwux IUCUUIUIMH: GAPUAYUOHHOE UCYUCTEeHUe U Memoobl ONnmuMu3ayuu,
VPABHEHUsI MameMamu4ecKol Qusuku.

2. CTPYKTYPA JUCHUIIJIMHBI

. ®dopma 00yueHUs
XapakTepucTuKka y4eOHOU JUCIUTUINHBI
Ounas 3aouHas
HanpasieHue noaroTroBku 01.03.02
[Tpodwib CrarucTuka
OO6pa3oBarenpHas IporpaMmma bakanBpuat
Kpammduxarms AxkaneMuyeckuit 6akanaBp

KonnuecTBo coniepkaTebHbIX MOJYJICH U TEM

1(4)

Jucuunirna 6a30Boii / BapuaTUBHOM yacTu
00pa3zoBaTenbHON MTPOTrPaAMMBI

ba3oBoi yactu

DopMBI KOHTPOJIA

1 MonyNIBHBII KOHTPOIIB,
9K3aMEH B 5-M CEMECTpe

I'ox monroroBku 3

Cemectp 5

KonndecTBo 3a4eTHBIX €IMHUI] 3

KonuuecTBo yacoB Bcero 108

B T.4..

- JCKIIMOHHBIX 18

- IPAKTUYECKUX UM CEMUHAPCKUX 36

- 1a00paTOPHBIX

- CaMOCTOSITEIILHOM pabOThI 54

B T.4. UHIUBUAYAIBHOE 3aJaHUE

HenensrHoe KOJIMYECTBO YacoB

B T. 4.. - ayAUTOPHBIX 3
- CaMOCTOSTEIbHON pabOTHI CTy/ICHTA 3

3. OIMCAHUE JUCHUIIJIMHBI

Hear un3ydyeHust JUCHMIUIMHBI «DYHKIMOHAIBHBIA aHAIM3» — QyHOAMEHMANbHASA
n0020moeKka 6 obracmu @QYHKYUOHATbHO20 AHANU3A, 081A0eHUe MemoOamMu peuleHuss OCHOBHbIX
munog 3a0ai no QYHKYUOHANbHOMY AHANU3Y;, OBNAOCHUE COBPEMEHHbIM MAmeMamudecKum
annapamom 015 0a1bHeuue20 UCNONb308AHUSA 8 NPULOHCEHUSIX.

3apaum: nokazame 603MOHCHOCMb UCNONL308AHUS ANNAPAMA DYHKYUOHATLHO2O AHANU3A
NpU pewenuy meopemuieckux u NPUKIaoHsblX 3a0au.

TpeOoBanus K pe3yabTaTaM OCBOCHHUSI JUCHHUILIMHBI. [Ipomecc u3ydeHus QUCLUIIINHBI
«DyHKIMOHATLHBIN aHaJIM3) HalpaBiieH Ha (POPMUPOBAHHE HIEMEHTOB CIEAYIOIINX KOMIeTeH Ui
B cootBercTBHH ¢ PI'OC BO PO, 'OC BO JIHP (mpoekT) mo HampaBJICHHUIO MOATOTOBKH IIHQP
Ha3Banue HampaBieHHst 1 OCHOBHOM MPO(ecCHOHANBHOM 00pa30BaTeNbHOM MPOrpaMMBbl BBICIIETO
oOpa3oBaHus HampaBieHus noxaroroBku mumpp Haspanue Hampasienus, npoduis: «Ha3panue



npopuIIs»:

Oowenpogpeccuonanvnovie komnemenyuu (OIIK):

CriocoOeH UCIoJIb30BaTh B HCH&FOFH‘IGCKOﬁ ACATCIbHOCTH HAYYHBIC 3HAHHUA B

OIIK-3
cdepe MaTeMaTUKH U UHPOPMATUKU

CriocobeH pemath 3a1a4u Mpo(ecCHOHATBHOM ACITETBHOCTH C HCITOIB30BAaHHEM
OIIK-4 | cymecTByOUMX HHPOPMATMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH U C YIETOM
OCHOBHBIX TPeOOBaHMI HH(POPMAIIMOHHON 0€30TTaCHOCTH

1
Ilpogheccuonanvnvie komnemenyuu (I1K):

Crioco6eH poBoUTh 00padOTKY M aHAIN3 HAYYHOH MH(OPMAIUK U PE3yJIbTaTOB

TK-2 HCCIEeNOBaHUN

WHINKATOPBI JOCTHIKEHHS] KOMIETEHIHHA U Pe3yIbTaThl 00ydeHmsi’. J{OCTHKCHHE
KOMITETCHIIMI OIEHUBACTCS HA OCHOBE TAKMX WHAWKATOPOB M COOTBETCTBYIOLIMX MM PE3yJbTAaTOB
oOydeHus:

Oo6menpodgeccuoHaJIbHbIE

KOMITeTeHIIH HNuaukaTopsbl Pe3yabTaTbl 00yueHust
OIIK-3. U-1. 3HaeT ONpeAeNiCeHUs U TEOPEMBI U3 Kypca
TTonumaer «DyHKIMOHAIIBHBIN aHAJIN3
OIK-3. CriocoGen B3aMMOCBSI3b 3HaeT OCHOBHBIE Pa3/eibl IpeaMeTa
HCIOIB30BATE B MEXIY «DyHKIMOHATIBHBIM aHATU3)»
[e JarOrHIECKoi pa3IMYHBIMA 3HaeT CBA3b MEXKTy TeOpEeMaMH
NIEATEBHOCTH HayTHHE paznenamun (hYHKITMOHATBHOTO aHANN3a U JPYTUX Pa3esioB
(YHKIMOHAIBHOTO | MaTeMATHKH
SHaHu B chepe aHanusa VYMeer pacckazath GOPMYIUPOBKHU U
MaTCMaTHKN 1 JI0Ka3aTelIbCTBA OCHOBHBIX TEOPEM
HH(OPMATHKH (YHKIIMOHAILHOTO aHaJIN3a

YMeeT 00BACHATH OCHOBHBIE PE3YIHTaTHI
(hYHKITMOHAIBPHOTO aHaN3a

OIIK-4_. CiocobeH pemniaTh 3HaeT ONpeAeNiCeHUs U TEOPEMBI U3 Kypca
3a11auk TPOPECCUOHATBHOM «DyHKIIMOHAIIbHBIN aHAJIA3
JESATECIBHOCTH C 3HaeT OCHOBHBIE THUIIHI THHEHHBIX
HCTIONE30BAHHEM v OIIK-4. U-1. HOPMMPOBAHHBIX IIPOCTPAHCTB
0KCT IPUMCHSITH 5 5
CYLLECTBYIOLIHX p 3HaeT CBOMCTBA BXKHEHUITUX ()YHKIIHOHAIOB U
IIOJIy4YEHHBIE OIIEPaTOPOB
MH(POPMAIIMOHHO-
3HaHMs B JPpYyTHX YMeeT mpUMEHSTh TEOPEMBI (PYHKITMOHATIEHOTO
KOMMYHHKAaIIMOHHEBIX
eXHOTOIMI 1 C VIETO pasaenax aHaJiM3a B IPYTHUX pa3aeiiax MaTCMaTUKH
TEXHOJIOTUHU U TOM
6 yi . MaTCMaTHKHU VMeeT UCIO0JIb30BaTh METOIBI
OCHOBHBIX TPC OBaIiHH (hYHKIIOHATBHOTO aHaN3a MPH PEIIeHNN
MH(OPMAIHOHHOH PA3IMYHBIX MATEMAaTHYECKUX 3a1a4
0€3011aCHOCTH
IIpodeccuonanbHble
pog NuaukaTopsl Pe3yabTaThbl 00y4yeHust
KOMIIETEHIIUH
TIK-2. CnocobeH MNK-2. n-1. 3HaeT onpeaeneHna u Teopemsbl U3 Kypca

! Ecim TIK B3sita M3 mpo(hecCHOHATBHOTO CTAHAAPTA — MOXKHO yKa3aTh Ha3BaHHE NpoQCTaHmapTa, KeM M KOTIa
YTBEPKICH, PETHCTPAMOHHBIA HOMEP podcTanaapTa
KonmgecTBo HHANKATOPOB IO KaXKAOH KOMIIETSHIIUN MOKET BapBHPOBATHCS (OT OXHOTO U Ooree).



npoBoanTb MoHumaet «DYHKLMOHANbHbIN aHaNM3»
06paboTKy 1 aHanu3 BO3MOXHYIO 3HaeT OCHOBHbIe CBOWCTBA IMHEMHbIX OrPaHUYEHHbIX
Hay4HOM obnactb PYHKLMOHaNO0B

NHpopMaL MM un npUMeHEHNA 3HaeT cBOWCTBa ONepaTopoBs, B TOM Yucie
pe3y/bTaToB $YHKLMOHANbHOTO | HeorpaHWYeHHbIX

“ccneao0BaHuiA aHanun3a B YMmeeT NpUMeHATb Ha NpaKkTUKe GyHKUMOHaNbI

MaTeMaTuKe n YMeeT 1cnosib3oBaTb METOAbI TEOPUM OMepPaTopos
dusmke

4. ®OPMbI OPT AHU3ALY YYEBHOI'O NPOLIECCA U COJAEPKAHUE
JUCIATLITAHBI

Jucnuninaa «@®YHKIMOHAIBHBIA AaHAJM3» TPEeIyCMaTpUBaeT clexyonme (GopMsl
OpraHu3aliy y4eOHOTro Tmpollecca: JIEKLIUHU, NMPAKTHUYECKUE 3aHIATHSA, CAMOCTOSTENbHYI0 paldoTy
CTYIICHTOB.

Marepuan  u3naraeTcsi € HCIOJB30BAaHHEM  OOBSCHUTENBHO-MUIIOCTPATUBHBIX U
MCCIIEIOBATENECKUX METOJ0B MpenoaaBanus. [Ipy nmpoBeseHNH JEKIHUH M MPAKTUYECKUX 3aHATHH
UCTIOJIB3YIOTCS] MEJI, IOCKA U TPSIIKa.

B yueOHOM mpomecce HIMPOKO NPHUMEHSIOTCS AKTHBHBIE W WHTEPAKTUBHBIC (OPMBI
NPOBEICHUS 3aHATHN, BHEAyIUTOpPHAsi CaMOCTOATENIbHAs padoTa, OalIbHO-pEHTHHIOBas CUCTEMaA
OLICHKHM YCIIeBaeMOoCcTH. B ydeOHOM mpomecce HCHONB3YIOTCS WHTEPHET-PECYpPCHl IO IaHHOMY
KypCy; CaMOCTOSATENbHAs pab0oTa; KOHTPOJIbHBIE PAOOTHI.

CamocrosiTenbHas paboTa CTYJCHTOB NPEIyCMaTpHBAeT MOATOTOBKY K HPAKTHYECKUM
3aHATHUSAM, TIOJTOTOBKY KOHCIIEKTOB IO OTJEIBHBIM BOIPOCAM M3YYaeMBIX TE€M, U3y4eHHE y4eOHOU
Y METOJIMYECKOM JTUTEpaTyphbl, aHHOTALIMI CTaTEH.

TemaTnuyeckuii mi1aH «PyHKUMOHAIbHBIA aHATU3»

Tembl \ Bonpocs! TeMbl
CoaepxareJbHbIH MOAYJIb 1.
1. Metpuyeckue Mertpuueckue npoctpancTBa. [Ipeaen nmocienoBaTenbHOCTH
IIPOCTPAHCTBA U npenen 0TOOpaXKEHHS METPUUYECKUX IIPOCTPAHCTB.

HemnpepsiBHOCTE  OoTOOpakeHMid.  OTKpBITBIE W 3aMKHYTHIC
MHO’KECTBA B METPUUYECKUX MpocTpaHCTBaX. [TomHbIe MeTpuueckue
npoctpancTBa.  Cxxumaronige  oToOpakeHus.  Teopembl O
HEMOABWXHOW Touke. MHrerpanbHble ypaBHeHus Ppenroibma u
Bonbreppa. Teopema 0 BIOXKEHHBIX IIapax. MHOXECTBa IMEPBOM
Kareropuu u Teopema bopa. lIpenkommakTHblE MHOXKECTBA.
Teopema Aprniena. Kpurepuit Xaycnopda.

2. HopmupoBaHHbIE Hopmuposannoe npoctpanctBo. CKalasipHOE IPOU3BEACHHUE.
IIPOCTPAHCTBA [Tpenrunb0epToBbl M TUILOEPTOBBI HpocTpaHcTBa. HepaBeHCTBO
[[IBapua. Hopma, NOpOXAEHHAs CKAJIAPHBIM IPOU3BEACHUEM.
OproroHanbHasgs  HPOEKIHUS. OpToroHaJibHO€  JOMOJIHEHUE.

OproHopMupoBaHHble cuctembl. [Ipormecc opToroHanmu3anuu.
HepaBenctBo beccenss u paeHctBo IlapceBans. IlosmHble u
TOTaJbHbIE CHCTEMBI BEKTOpOB. M3oMophusm cemnapabenbHbIX
T'MIH0EPTOBBIX MPOCTPAHCTB.

3. JIunelinble Jlunelinple ~ orpaHuveHHble  (yHKIuoHanbl.  Hopma
(YHKLIHOHAIBI. ¢ynkunonana. ConpsbkéHHoe mpocTpaHcTBO.  [Ipomomxenue
OrpaHUYEeHHOTrO (PYHKIIMOHANA M0 HenpepbsIBHOCTU. Teopema XaHa—
banaxa. O0mumii Bua (yHKIHOHAIA B HEKOTOPBHIX MPOCPAHCTBAX.
CunpHas, cnabas u *-cmabas cxomaumoctb. Teopema banaxa—




4

[ reitaray3a. Kpurepuii cimaboit CXOIUMOCTH TIOCIEOBATEIHHOCTH.

4. OniepaTopsl.

JIunelinbie orpanudeHHsle oneparopbsl. Hopma omeparopa.
Teopema banaxa 00 oOpatHom omneparope. HeorpanuueHnHbie
onepatopsl. Conpsx€HHbI oneparop. CHEKTp M PE30JbBEHTA
omneparopa. KomnakTtHbie OmepaTopkl. CuMMeTpHudecKue,
CaMOCOIPsDKEHHBIE U YHUTapHbIEe onepatopsl. Auddepenunansuble
omepatopel.  MHTerpampHble  omepaTopel M HMHTErpajbHbIC
ypaBHeHHs. AnbTepHaTnBa ¢penronsma. [Ipeodpazosanus Dypse.

O600mEnHbIe HYHKIIUH.

* — IPaKTHUKO-OPUEHTUPOBAHHBIEC TEMBI.

** — BOINPOCHI, BIHOCUMBIE Ha CAMOCTOSITEIbHOE U3YyUEHHUE.

Crpykrypa nucuunjanHbl « DyHKIHOHAJIBHBIA AHAJIHU3» 10 BUAAM Y4eOHOM 1eATeIbHOCTH

KosinyecTBo 4acoB
Ounas popma 3aounas popma
o0y4eHuUs1 o0y4eHHUs
B T.4. B T.U.
Ha3Banmus conep:kaTeJbHBIX MOAYJIei 1 = -
e . | B |3
S |3 S | 5
Q ) 19 )
23 N
= = = = = =
o | E| £ |8E| | 5| E| 8E
8| 5| & |2¢| 8| 85| & | 2¢
a2 = E |0 a| /M = = O a
CopaeprkareJbHbIH MOAYJIb 1.
Tema 1. Metpuueckue NpoCcTpaHCTBA 44 8 14 22
Tema 2. HopMupoBaHHBIE IPOCTPAHCTBA 20 4 6 10
Tema 3. JluHeiHbIe PYHKIIMOHAIBI 18 2 10 6
Tema 4. Oneparopbl 26 4 6 16
Bcezo no moodynio 1 108 | 18 | 36 54
Bcero yacoB 108 | 18 | 36 54

5. TEMATHUKA JIEKHHUOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATUM

TeMBI JJeKIIMOHHBIX 3aHATHH

No Konuuecmeo
Ha3zeanue memoi
n/n uacos
1 [Merpuueckue npocrpancrBa. [Ipumepbl. CXoauMOCTb B METPUYECKHUX 9
MPOCTPAHCTBAX.
2 [llonnble MeTpuyeckue npocTpaHcTBa. OTKPBITHIE U 3aMKHYTbIE MHOXKECTBA. 2
3 |Cxkumaromme oToOpakeHHs. TeopeMbl O  HEMOJABWIKHOM  TOUKE. 9
HTerpaibHble ypaBHEHUS.
4 [lIpenxomnakTHble MHOXKecTBa. Kputepuit Xaycnopda u Teopema Aprena. 2
5 |luneiinble W JNWHEHHBIE HOPMHUPOBAaHHBIE MpOCTpaHcTBa. CKaaspHOE
npousBeaeHue. Ilpenruns0eproBel M THIBOEPTOBBI  IPOCTPAHCTBA. 2
JHEpPreTU4eckoe MPOCTPAHCTRO.




6 |M3omopdusm cenapabeabHbIX THIHOEPTOBBIX MPOCTPAHCTB. 2
7 Pluneiinple  orpaHuueHHble  (yHKIHMOHaNBl. Hopma  QyHKUIMOHaNA.
ConpsikEHHOE MIPOCTPAHCTBO. [Iponomxenue OTPaHUYECHHOTO 2
¢ynkunonana mo HempepsiBHOCTH. Teopema Xana-banaxa. CuubHas,
cita0bas v *-ciradasg CXOIUMOCTb.
8 |/Iuneiinbie orpanndennsie oneparopsl. Hopma oneparopa. Teopema banaxal
00 obOpatHOM ormepaTope. Heorpanuuennsie omepatopbl. ConpspKEHHBINA 2
orepaTop.
9 [[IpeobpazoBanust dypbe. O000MEHHBIE PYHKITHH. 2
BCEI'O 18
TeMbl NpakTHYECKUX 3aHATHI
M Konuuecmeo
wn Ha3zeanue memui waCos
1 | Merpuyeckue MpoCTpaHCTBA. 2
2 | CxomuMOCTh B METPUUYECKUX TTPOCTPAHCTBAX. 4
3 | Cxumaromme oroOpakeHus. TeopeMbl O HENOJABM)KHOM — TOYKE. 6
HHTterpaibHble ypaBHEHUS.
4 | IlpenxommakTHele MHOXecTBa. Kpurepuit Xaycmopdpa u Teopema 5
Apiiena.
5 | IIpormecc oproroHamu3aryy. 2
6 | HepaBenctBo beccens u paBencTBo IlapceBans 4
7 | Jluneitaple orpannyeHHbie PyHKIMOHANBI. HopMa dyHKITMOHAA. 2
8 | OOmmii Bua pyHKIIMOHAIA B HEKOTOPBIX TPOCPAHCTBAX. 4
9 HccnepoBanue mociaenoBaTebHOCTEH Ha CHIBHYIO U Cla0yio 4
CXOJUMOCTb.
10 | JIuneiinbie OTpaHUYCHHBIC OTIEPATOPHI. Hopma oreparopa. 5
ConpspkE€HHBIN oniepaTop.
11 | MuterpanpHble ypaBHEHHUS C BBIPOXKACHHBIM SIIpOM. AJbTepHATHBA 5
dpearoapma.
12 | IIpeoOpaszoBanust Oypee. 2
BCET'O 36
6. OPTAHU3AIIUA CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB
Ne Konuuecmeo
wn Ha3zeanue memui waCos
1 | Merpuueckue mnpoctpanHcTBa. [Ipumepbl. CXOAUMOCTh B METPHUYECKUX 4
POCTPAHCTBAX.
2 | Ilonmupie Merpuueckue mnpocTpaHcTBa. OTKpBITBIE U 3aMKHYTHIE 4
MHOXECTBA.
3 | Cxumaromme oroOpakeHus. TeopeMbl O HENOJABM)KHOM — TOYKE. 8




WuTerpaibHble ypaBHEHHUSL.

4 | IlpenxommakTHele MHOXecTBa. Kpurepuit Xaycmopdpa u Teopema 6
Apiiena.

5 | JIunHeliHble M JHMHEWHbIE HOPMUPOBAaHHbBIE IpocTpaHcTBa. CKaysgpHOE
npousBenenue. Ilpearnnp0epToBel W THIBOEPTOBBI  MPOCTPAHCTBA. 6
DHEPreTn4eckoe MpoCTPAHCTBO.

6 | Uzomopdusm cenapabenbHbIX THILOEPTOBBIX MPOCTPAHCTB. 4

7 | Jluneitnple orpanuwyeHHble (QyHKIMOHANBL. Hopma ¢dyHKIMOHANA.
ConpsixéHHOE IIPOCTPAHCTBO. IIponomxenue OTrPaHUUYEHHOTO 6
dbyHKIIMOHAAa TO0 HempephiBHOCTH. Teopema Xana—banaxa. CumbHas,
cimabasi  *-ciabasi CXOAMMOCTD.

8 | JluneitHple orpaHuueHHBIE omepaTophl. Hopma omeparopa. Teopema
banaxa 00 oOparHom omnepatope. HeorpanuueHHbIE —OIEpaTOPHI. 4
ConpspkE€HHBIN oniepaTop.

9 | [Ipeo6pazoBanus Oypre. O600MEHHBIE DYHKIINU. 12
BCEI'O 54

7. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOYHOM ATTECTAIIUA
ConepxareJbHbIi MOAYJIb 1.
1. MeTpudeckre npoCTpaHCTBA.
2. Ilpenen B METPUYECKOM IIPOCTPAHCTBE.
3. IlpenenbHble U U30JUPOBAHHBIE TOYKH. TOYKH MPUKOCHOBEHUS.
4. HemipepbIBHBIE OTOOpaXKEHUS METPUIECKUX MTPOCTPAHCTB.
5. BHyTpeHHUE, BHENTHUE U U30JIMPOBAHHbBIE TOUKH.
6. OTKpBITBIE U 3aMKHYTbIE MHOXKECTBA. CBSI3b MEX1y HUMH.
7. CBsI3b OTKPBITOCTH (3aMKHYTOCTH) C HEIIPEPHIBHOCTHIO.
8. IlonHble METpUYECKUE IPOCTPAHCTBA.
9. Teopema O MOMOJTHEHHH.
10. TeopeMbl O HETTOABUKHOMN TOUKE.
11. Meton nocneaoBaTelIbHbIX UTEPALUH.
12. aterpanpHble ypaBHeHUs1 Ppearonbpma.
13. NuaTerpanbubie ypaBHeHus BonbsTeppa.
14. luTerpanpHble ypaBHEHNUS C BBIPOKIECHHBIM SPOM.
15. TeopeMa 0 BIIOKEHHBIX IIapax.
16. MHOXecTBa IIepBON KaTeropuu.
17. Teopema bapa.
18. IIpenkoMnakTHbIE MHOYKECTBA.
19. Teopema Apiiena.
20. Kpurepuit Xaycnopda.
21. HopMupoBaHHBIE TPOCTPAHCTBA.
22. CkansipHO€ IPOU3BE/ICHUE.
23. Hepagsenctso IlIBapria.
24. Ilpenrunb0epTOBBI U THIILOEPTOBHI IPOCTPAHCTBA.
25. OpTOroHajabHOE JOTOJHEHUE.
26. OpTOroHaJIbHbIE U OPTOHOPMHUPOBAHHBIE CUCTEMBI.




27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

N =

IIponiecc oproroHanu3anum.

PasenctBo [lapceBans. 3aMKHYTbIE OPTOHOPMUPOBAHHBIE CUCTEMBI.
HepasenctBo beccens.

N3omopdusm cenapabenbHbIX THILOEPTOBBIX MPOCTPAHCTB.
Jlunelinble orpaHnueHHbIC QyHKIMOHANBL. HopMma QyHKIIMOHANA.
ConpsikEHHOE MPOCTPAHCTBO.

Teopema Xana—banaxa.

CunbHas, citabas u *-cimadast CXOIUMOCTb.

Teopema banaxa-Illreiinraysa.

JIuneitnbple orpanuueHHbIe oneparopel. Hopma oneparopa.
AnbrepHaTuBa Opearosnpma.

[IpeobpazoBanne Dypne.

O0600mEHHbIE PYHKIIHH.

8. OBPA3EI 3AJAHUA MOAYJIBHOI'O KOHTPOJIA

IOV BIIO «IOHELKWI HALTMOHAJILHBIN YHUBEPCUTET»

Hanpaenenue noocomosxu: 01.03.02 Ilpuknaonasa mamemamuka u uHhopmamura
Ipogunv: Ilpuknaonas mamemamuxa u ungopmamuxa

IIpoepamma nodeomosku: oakanaspuam

Cemecmp 5)

Yuebnas oucyuniuna DyHKUUOHAIbHDLIL AHATIU3

MOAYJBbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
[Ipenen B METPHUYECKOM IIPOCTPAHCTBE.
Teopembl 0 HEOABUKHOW TOYKE.
[Tonsipu3aninOHHOE TOXKIECTBO.
[IpeobpazoBanue Dypre.

9. KPUTEPUU OHEHUBAHMUSA 3ATAHUSA MOAYJIBHOI'O KOHTPOJISA

Homep 3a0anusn Koauuecmeo o6annoe
1 10
2 10
3 15
4 15
Bcezo 50

10. OBPA3EIl 9K3AMEHAIIMOHHOI'O BUJIETA

IOV BIIO «IOHELKWI HAITMOHAJILHBIN YHUBEPCUTET»

Hanpaenenue noocomosxu: 01.03.02 Ilpuxknaonan mamemamurka u cmamucmuka
Ipogunv: Ilpuknaonas mamemamuxa u ungopmamuxa

IIpoepamma nodeomosku: dakanaspuam

Cemecmp 5

Yuebnas oucyuniuna @YHKUUOHATIbHBLIL AHAIU3



3K3AMEHAIIMOHHBIN BUJIET Nel

1) [IpeaxommnakTHBIe MHOXeECTBA. KpuTepuii Xaycnopda.
2) Teopema Xana—baHnaxa.

3) AnpTepHatuBa Openroyibma.

4) JIBe 3agaumn

YTBepkIeHO Ha 3acelaHUM Kadeapsl MaTeMaTHUeCKOoro aHanmsza W AudQepeHnrarbHbIX

ypaBHEHUH, MPOTOKOI Ne OT «__ » 20 1.
3aBeayromuit kadeapoit But.B. Bonukos
[Ipenonasareins JI.JI. Opunopora

11. KPUTEPUU OHEHUBAHMUSA SK3AMEHAIIMOHHOI'O 3ATAHUSA

Homep 3apanus KoandyecTBO 0a/1710B
1 20
2 20
3 20
4 40
Bcero 100

12. KPUTEPUH OLEHUBAHUA CAMOCTOSATEJBbHOM PABOTBI

Camocmosmenvuas paboma (skmouas evinonnenue CPC u HPC (npu Hanuuuu))
onienuBaetcs B 30 6amioB. B pa3pe3e OTIENbHBIX TeM OIEHUBAHUE OCYIIECTBISETCS CIEAYIOIUM
obpazom.

OuenuBanne CPC u UPC no qucuuninne « ODyHKIIHOHAJIbHBINA aHAJIN3»

Ha3Banus coaepskaTejibHbIX MOJYJIeil U TeM CPC nprPC
Conep:xarebHbIN MOTYJIb 1.
1. Merpuyeckue npocTpaHCTBa 6
2. HopmupoBaHHbIE TPOCTPAHCTBA 8
3. JIuneiinple QyHKIIMOHAIIBL. 8
4. Onepatopsl. 8
Hroro no 1-my copep:kaTebHOMY MOAYJIIO 30
Bcero 6a1108 30

13. KPUTEPUH OIIEHUBAHMS OBIIEN YCIIEBAEMOCTH

B Tteuenune cemecTpa oOydarommiics MoxeT 3apaboTaTh Oaibl 3a CIEAYIOLIHE BUIBI
NeSITEIbHOCTH: BBIIOJHEHUE TEKYIIMX KOHTPOJIBHBIX M CaMOCTOSTEIbHBIX padoT - 50 Oamos,
MOJYJIbHBIN KOHTPOJIb MO BOIIPOCAM K MPOMEXYTOUHOM artectauuu — 50 6amios. o pezynpraram
paboTel B cemecTpe oOydaromiuiicsi, HaOpaBmnuii He MeHee 60 OasIOB, UMEET MPaBO IMOIYYUTH
oueHKy. Te, koro HaOpaHHbIe OaTbl HE YCTPAUBAIOT, CAAIOT K3aMeH. MaKCHMalbHOE KOJUYECTBO
6am1oB 3a sk3aMeH — 100. Ouenka 3a ceMecTp BBIUUCIAETCS KaK MaKCUMallbHasi U3 TIOJYYEHHBIX 32
CEMECTp M Ha IK3aMEHE M BBICTABIIAETCS COTJIACHO IIKaje, npuHaTor B JJouHY.



Conepaarensubie Buna padorsl Banapl
MOIYJIH

Opraan3aninoHHO-y4eOHas paboTa CTyJeHTa B ayAUTOPUHU 10
Conepxarenbupiii  |CaMocToATenbHAS paboTa 30
Moayib 1 MonynbHast KOHTpOJIbHas paboTa 20

Hroro 60
IK3aMeH 40
O61mii utor 100

IHopsinok oneHUBAHUS Y4eOHBIX JOCTHKEHUH 00yYaOIUXCS

O1eHKa 110 Orenka 1o 100- OreHka 1o rocyJapCTBEHHOH IIIKaje
mkane ECTS | OannbHOi mKane | sk3ameH, quddepeHIMpoOBaHHbIM 3a4eT 3a4eT
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TCHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (YAOBJIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HEeyIOBJIETBOPUTEILHO) C HE 3a4TEHO
BO3MOKHOCTBIO TIOBTOPHOM aTTECTalluU
F 0-34 2 (HeyIOBJIETBOPUTENIHHO) C HE 3a4TEHO
BO3MOKHOCTBIO IIOBTOPHOU Ca4U IIPH
YCJIOBHH 00s3aTEIHbHOTO Habopa
JOTIOJTHUTEIBHBIX 0aJIIOB

14. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O ITPOLECCA

VYueOHble 3aHATHS TNPOBOAATCA B TIJIABHOM Y4YeOHOM Kopryce YyHuBepcutera. Jlns
IPOBE/ICHUS JIEKLIMOHHBIX M IPAaKTMYECKUX 3aHATHH TpeOyeTcss ayauTopusi, 000pylOBaHHas
MEJIOBOM MJIM MAapKEPHOM TOCKOU.

Jlns  caMoCTOSITENbHON pPAabOThl HMCMONB3YIOTCS TEKCTOBBIE U 3JIEKTPOHHBIE PECYpChl
Hayunoii 6ubimoTekn yHUBEpPCUTETA U APYTHUX SICKTPOHHBIX OMOINOTEYHBIX 0a3 TaHHBIX.

B npouecce o0yueHus CTYAEHTHl UIMEIOT BO3MOXKHOCTD MCIIOJIb30BaTh y4eOHbIE MaTepHabl
no mucuuiuimHe «@OyHKIMOHANBHBIA aHamM3», pa3MelleHHble Ha rmiardpopme Moodle Llentpa
nucranonHoro oopazoanus ['OY BIIO «/lonHY». C ucnons3oBanreM pecypcoB miaT(opMbl
JUCTAHIIMOHHOTO 00pa30BaHMs TAK)KE OCYHIECTBISETCA TEKYLIUH KOHTPOJIb 3HAaHUH CTYJEHTOB Ha
OCHOBE TECTHUPOBAHUS U IIPOBEPKH PE3YIbTATOB CAMOCTOSITEIBHON paOOTHI.

15. PEKOMEH/IOBAHHAS JIMTEPATYPA

HPUMEP O®OPMJIEHUSA
Koua-Bo Hanuuue
Ne IK3EMILIAPOB | JJIEKTPOHHOM
HaumenoBanmue
n/n B OM0/IMOTEeKe BepCcuM B
JonHY IBC

OcHognasa numepamypa

1. | Konmoropo, A. H. Dmements! Teopuu OQyHKIHME ¥ | 8 |
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GyHKIMOHATBLHOTO aHaimm3a : [Yueb. mocoOue Mar.
cnenuansHocteit yH-ToB] / A. H. Kommoropos, C. B.
®dommuH. - 6-¢ m31. - M. : Hayka, 1989. - 624 c.

2. | lepkau, B. A. Jlekiuu o pyHKIIHOHATILHOMY
aHanu3y : Yueb. mocooue / B. A. Jlepkau. - 49
Honenk : lorHY, 2005. - 133 c.

3. | depemsirun, M. C. Jlekiuu mo
dbyukimonainsHoMy aHanuzy [Teker]. Y. 2 :
Jluneiinnie oneparopsl / M. C. Jlepersirun, B. A. 45
Jepxau ; Jloneukui Hal. yH-T. - JJOHEUK :
HouHY, 2008. - 111 c.

4. | Hepemsrun, M. C. 3agauu K Kypcy
GyHKIIMOHATBLHOTO aHaIn3a : MeTo. mocooue :
[71s1 cTyieHTOB criennalibHOCTe "MaTtemartuka',
"Cratuctuka" u "llpuknagnas maremaTuka"
JTHEBHOM U 3a04. (hopM oOyuenus]. Y. 1 :
Mertpuueckue npoctpanctsa / M. C. JlepeBsirun,
B. A. lepkau, M. M. Manamyn ; JoHen. Hall. yH-
T. - Joneuk : JouHY, 2005. - 49 c.

53

5. | depkau, B. A. 3agauu x Kypcy
(GYHKIMOHAJIBLHOTO aHaJIM3a : METOJI. TOcoOue :
[ CTYIeHTOB crienuaiibHOCTEN "MaTtematuka",
"Craructuka" u "lIpuknagnas matemaTuka' Bcex
dbopm o0yuenus]. Y. 2 : JIunelinbie
¢ynkmonanst / B. A. [lepkau, U. 0. /Tomanos,
M. M. Manamyn ; Jlonen. Han. yH-T. - JIOHEUK :
JonHY, 2006. - 46 c.

49

Jonoanumenvnuas numepamypa

6. bepezanckuii, F0. M. ®yHkuuoHanbHbii aHanu3 : Kypc
nekuuit / FO. M. Bepesanckuii, I'. @. Ve, 3. I'. llledrens. 66
- K. : Beima mxk., 1990. - 600 c.

7. | Tpenorusn, B. A. 3amaun u ynpaxHeHUS 11O
(GYHKIIMOHATBLHOMY aHAIM3Y : yuel. mocooue ais
YH-TOB 0 CIENHAIbHOCTH "MaTteMartuka" u
"IIpuxn. matematuka " / B. A. Tpenorus, b. M.
[Tucaperckuii, T. C. CobosneBa. - 2-e uza. - M. :
duzmatiut, 2002. - 239 c.

10

8. | T'oponmeukuii, B. B. MeTonb! pemieHus 3aa4 no
byHKIIMOHATFHOMY aHaNu3y : [Yueb. mocobue
JUIsl YH-TOB MO crieluaibHOCTAM "MaremaTtuka',
"ITpuki. matematuka"] / B. B. ['oponenxwuii, H.
M. Harum6una, I1. I1. Hacracues. - K. : Beima
k., 1990. - 477,[2] c.

62

Jlonyckaemcs ucnonvzosanue IbC, ¢ komopvimu y YHusepcumema 3aknoyern 002080p u K
KOmopulM — ecmb  0ocmyn uepe3 caum HayuHou oOubauomexu JouHY co cmpanuys
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http://library.donnu.ru/russ/infpro.html

16. NIPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnopatusHas nunenzus JOHHY Ne 46484614);

2. Microsoft Office (kopmopatusnas nmutensus JJOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (munensust mporpammbl DreamSpark asisi BbICHIMX y4eOHBIX
3aBeICHUN);

4. Jluuenszuu GPLyist cBoGoaHOTO MporpaMMHoro obecnieuenus: AHTHBUpYC Kacnepckoro,
Libre Office, Adobe Acrobat Reader, xPDF, Paint.NET.

IInoc nuunvle asmopckue pazpadbomru

TpebdoBanusi Kk 0(pOpMIIEHUIO.

[Tons: nmeBoe - 2,5 cMm, mpaBoe 1,5 cm., BepxHee -2 cMm, HWKHee 2 cm.. pudrt 12 nr.
WnTepBan — onunapHsblid. AOuasuenii orctyn — 1,25.

B ciydae oTCyTCTBHSI OTIENBHBIX pa3esioB B paboueil mporpamMme — HyMepanus pasiesioB
CABHUIAETCs B MEHBIILYIO CTOPOHY.


http://library.donnu.ru/russ/infpro.html
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