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PaGouas nporpamma y4eOHONH ANCUMILIHHD] «DYHKIHOHAALHBIN AHAIH3» COCTAB/ICHA HA
ocHOBaHMH  DelepaJbHOr0 TOCYJapCTBEHHOrO  00pa3oBaTEJBbHOrO  CTaHZApTa  BBICIIETO
obpasoBanus — GaxanaBpuar 1o HanpasieHnto noarorosku 01.03.01 Maremarnka, yTBEpKICHHOTO
npukazoM Munucrepcta o6pasosanus u Hayku Poccniickoii ®eaepanuu ot «10» susaps 2018 r.
Ne 8; Tocymapctennoro obpasoBaTensHoro crangapra Beiciiero o6pasosanus ('OC BO)
Jlonenkoit Haponroit PecnyGmuxu (JIHP) (mpoekrta) mo Hampasienuto moarotosku 01.03.01
Maremaruka; [Topsijka opranu3auuu y4deOHOro mpouecca B 00pa30oBaTe/IbHbIX OpraHu3alusixX
BBICIIEro npodeccHonansHoro obpazosanus Jonenxoit Hapoanoii PecrnyOmuku, yTBEpKICHHOTO
npukazom Munrnctepeta obpasosanns u  Hayknm Jlowenkoit Haponwoit PecnyOmwku ot
10.11.2017r. Ne 1171 (c u3MEHEHMSMH H JONOJHEHUSMH): Y4eOHOro IUIaHA M OCHOBHOH
npoecCHOHANBHON  06pasoBaTeNbHON  MPOrpaMMbl  BBICIIErO  00Opa3soBaHMA — HANpaBJICHHS
noarotoBka 01.03.01 Maremarnka, npoduns: «Maremarnka», paspaboranmsrx B ['OY BIIO
«JIOHELKHiT HALMOHAJIBHBIH YHHBEPCHUTETY.

PaspabGorunk:
JloueHT Kadeapbl MaTEMaTHYECKOro aHauin3a 1

JuddepeHIHaTBbHBIX ypaBHEHHUH, K. .-M. H. @‘7’ JI. JI. Opupopora

PaGouast mporpamMma y4eGHOM IMCUHILIHHB YTBEPIK/ICHA Ha 3ace/laHuH KadeaApbl MaTeMaTHIECKOro
aHanmu3a u AU GepeHIHATBHBIX YPaBHEHHH

IMporoxoa Ne 9 ot «23» mapra 2021 .

3aseayroumii kadeapoi }é B. B. Boaukos

PaGouas nporpamma yueOGHOW JIMCHMIUIHHBI 0100peHa yueGHO-MEeTOINYECKOH KOMHCCHEH
dakysbTeTa MaTEMaTHKU U HHQOPMALIHOHHBIX TEXHOJIOIHH

Mporokon Ne 4 ot «14» anpens 2021 r.

IIpencenarens y4eOHO-METOAHYECKOH KOMHCCHH W,—
JI. Y. Cenakosa

(akynbTeTa MaTEMaTHKH H HHOOPMALMOHHBIX TEXHOIOTHH
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1. OBJIACTBb IPUMEHEHUSA U MECTO JUCHUIVIMHBI B YYEBHOM ITPOLECCE

VYyeOHas aucuunianHa «OyHKIMOHANBHBI aHAIU3» SIBISETCd YacTHMYHO IPaKTUKO-
OpPUEHTHPOBAHHOMN TUCLMITIIMHOMN U OTHOCUTCA K 0a30BOM yacTu 00pa3oBaTeabHON nporpammsl. /s
U3y4eHHs] JAaHHOW y4eOHOW JMCIUIUIMHBI HEOOXOIMMBI 3HAHUS U YMEHHs, (OpMHpYyEMbIe
npeowecmeyiowumMu  OUCYUNIUHAMY — aleedpa U ceomempus, MamemMamudyecKuti aHanu3,
MONoa02Usl, KOMNJIEKCHbIUL AHANU3, Meopusi Mepbl U unmezpaia. 3HaHUsS U yMEHUs, MOJy4YCHHBIE B
X0lle M3y4YeHHUs IUCUUIUIMHBI «DYyHKIMOHAIBHBIA aHaIu3» SBIAIOTCA OCHOBOM [UISl HM3Y4YCHMS
nocnedylowux IUCLUUIUIMH: 6APUAYUOHHOE UCHUCTIEHUe U Memoobl ONMUMUZAYUU, YPAGHEHUS
Mamemamuyeckou — Qu3uKu,  Cneykypcol; UCHOJNb3YIOTCS IPU  HANUCAHUM  BBITYCKHOM
KBAJTM(PUKAIIMOHHOHN paboTHI.

2. CTPYKTYPA JUCHUIIIMHBI

. dopma 00yueHus
XapakTepucTuka y9eOHOU JTUCIUTLTAHBI
Ounas 3aouHas
Hanpasnenue noarotroBku 01.03.01 MaremaTuka
[Tpoduib Marematuka
OG6pa3zoBarenpHas mporpaMmma bakanspuar
KBanudukanus AKazieMUdecKuii OaKaiaBp
KosmmuecTBo coziepkaTebHbIX MOJAYJIEH U TEM 24

JucnurnmuHa 6a30BoM / BApHaTUBHON YacTH

. bazoBoit yactu
00pa30BaTebHOM MPOrpaMMbl

2 MOIYJBHBIX KOHTpOIA, 1 3auéT B 5 cemectpe,

®DopMbI KOHTPOJIS
1 sk3ameH B 6 cemecTpe

I'ox moaroToBku 3

Cemectp 5,6

KonruecTBOo 3a4€THBIX ¢IMHUIL 6

KonuyecTBo yacoB Bcero 216

B T.4..

- JIEKIIMOHHBIX 53

- IPAKTUICCKUX WJIM CEMUHAPCKUX 70

- 1a00paTOPHBIX

- CaMOCTOSITENbHON pabOThI 93

B T.4. UHAMBHIYAIbHOE 33/ IaHHE

HenenpHoe KOIMYeCTBO YacoB 6

B T. 4. - QyIUTOPHBIX 3.5
- CaMOCTOSTENbHON padOThI CTYACHTA 2.5

3. OIMCAHUE JUCHUIIJIMHBI

Heab u3ydyeHusi AMCUMIVIMHBI «@YHKIUMOHAJIBHBIA aHAIM3» — @YHOAMeHmanbHas
n0020moeka 8 obracmu QYHKYUOHANbHO2O AHANU3A, O61A0EHUe MemoOdMU peulenus OCHOBHBIX
MUno8 3a0ad No QYHKYUOHATILHOMY AHANU3ZY; O6]1A0eHUEe COBPEMEHHbIM MaAmemMamuieckKum
annapamom 015 0anbHeuule20 UCNOIb30BAHUS 8 NPULOHNCEHUSX.

3agauu: /lokazams 603MONHCHOCMb UCNONL308AHUA ANNAPAMA (DYHKYUOHANLHO20 AHANU3A
npU peulenuy meopemudeckux u nPUKIaOHbIX 3a0ay.

TpeGoBanus K pe3yJbTaTaM OCBOEHUS TMCHMILUIMHBI, [Iporiecc u3ydeHus AUCIUTUTMHBI
«DYHKIUOHAJBHBIA aHANW3)» HampaBleH Ha (GOPMUPOBAHHUE DIEMEHTOB  CIEIYIOIINX
komnereHinuii B coorserctBun ¢ ®I'OC BO PO, I'OC BO [HP (mpoekT) mo HampaBieHHIO
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noarotoBku 01.03.01 Marematnka u OCHOBHOM MpodecCHoHANIBHOM 00pa30BaTeILHON MTPOTpaMMBbI
BhICIIero oOpazoBaHus HanpasieHus noarorosku 01.03.01 Matemaruka, npoduis: «MaremaTHKay:

Oowenpogpeccuonanvnvie komnemenyuu (OIIK):

CrocobeH IMPUMCHATDH QDYHHaMeHTaJ'IBHHC 3HaHU:A, IIOJTYYCHHBIC B obnactu
MAaTCMAaTHYCCKUX U (I/IJII/I) CCTCCTBCHHBIX HAYK, U UCIIOJIb30BATh UX B
HpO(beCCI/IOHaHBHOﬁ ACATCIIBHOCTH

OIIK-1

OIIK-2

CriocoGeH pa3pabaTbIiBaTh, aHATU3UPOBATH U BHEAPSATH HOBBIC MATEMATUUYECKHE
MOJIEJIA B COBPEMEHHBIX €CTECTBO3HAHHH, TEXHUKE, JKOHOMHKE U YIPABICHUH

OIIK-3

Crioco0eH UCIoIbp30BaTh B MEJarOTHYECKOM NeATeIbHOCTH HayYHbIC 3HAHUS B
chepe MmaTeMaTUKH U HHPOPMATUKHU

HUHAMKATOPhl JA0CTH:KEHHS KOMIETeHIMil U pe3yabTaThl ofydeHusi'. JlocTukeHue

KOMHeTeHI_II/II\/JI OLICHUBACTCA HAa OCHOBC TAKUX MHAUKATOPOB U COOTBCTCTBYIOHIUX UM PE3YJIbTATOB

00yJeHUs:
Obmenpogeccnonankupie HNupukatopsl Pe3yabTaThbl 00yueHust
KOMIIeTeHLMH
3HaeT onpenesieHus! U TEOPEeMbI U3 Kypca
OIIK-1. Criocoben «DyHKIHOHAIBHBIHA aHATN3»
HPUMCHATD 3HaeT OCHOBHBIE THITBI IMHEHHBIX
(ynnamenTanbHbe 3HAHNS, OIIK-1. W-1. HOPMHMPOBAHHBIX IPOCTPAHCTB
TIOJTy4EHHBIC B 00JIaCTH Mosker npuMeHTE: 3HaeT cBOWCTBA BAXXHEUIINX (DYHKIIMOHATIOB U
MaTeMaTUYeCKUX U (WIJIH) [TOTYHCHHDIC OIIepaToOpoOB
3HAHUs B APYTHX
€CTECTBEHHBIX HAayK, U paszienax YMeeT NpuMeHATh TeopeMbl (PYHKIIMOHATIBHOTO
UCIIOJIB30BaTh UX B MATEMATHKH dHaJIM3a B JPYTIuXx pasaciiaX MaTeMaTUKH
npodeccHoHaNbHOM YMeeT UCnoib30BaTh METOIBI
NEATeNbHOCTH (YHKIMOHAIEHOTO aHAaJIH3a TIPU PEIICHUH
Pa3IMYHBIX MaTEMAaTHUECKHUX 3a/1a4
OIIK-2. Criocoben OIIK-2. U-1. 3HaeT ONpeneIeHNs U TEOPEMBI U3 Kypca
pa3pabaThIBaTh, ITonumaer «DYHKIMOHAJIBHBIN AHAJIN3)»
aHAJIU3UPOBATH U BHEIAPATH BO3MOKHYHO 3HaeT OCHOBHBIE CBOMCTBA JIMHEHMHBIX
HOBBIE MaTEeMATHUECKIE o0nacTpb OrpaHUYEHHBIX (YHKIHOHAJIOB
MOJIEIIH B COBPEMEHHBIX IIPUMEHEHUS 3HaeT cBOMCTBA ONEPATOPOB, B TOM YHCIIE
€CTEeCTBO3HAHUH, TEXHHUKE, (byHKIMOHABHOTO | HEOrpaHMYCHHBIX
SKOHOMIKE H YIIPABICHUN aHajisa B YMeeT NpuMeHATh Ha TIPaKTHKe (QYHKIIMOHAIIBI
MaTEMaTHKE 1 YMeeT HCIob30BaTh METOBI TEOPUN
usmke OIEPATOPOB
OIIK-3. U-1. 3HaeT omnpeaeNeHns U TEOPEMBI U3 Kypca
ITonumaer «DyYHKIMOHAJIBHBIN AHAJIN3»
OIIK-3. Crioco6en B3aMMOCBSI3b 3HaeT OCHOBHBIE pa3/ieibl IpeaMeTa
HCHOTB30BAT B MEXTY «PYHKUMOHAIBHBIN aHATIH3»
[Ie/ArOTHYECKOH Pa3TUYHBIMH 3HaeT CBA3b MEXY TEOpEMaMHU
JIeATENbHOCTH HaydHbIE pasaeiiaMu (YHKIMOHAILHOTO aHAJIM3a U IPYTUX Pa3JelioB
(YHKIIMOHAJILHOTO | MaTE€MaTHKH
SHAHAA B chepe aHanm3a VYMeet pacckazath GOPMYIUPOBKH U
MaTCMaTHKI 1 JTIOKA3aTeJIbCTBA OCHOBHBIX TEOPEM
MH(POPMATHKH (YHKIIMOHAJILHOTO aHAJIM3a
YMeeT 00BACHITH OCHOBHBIE PE3yJIbTAThI
(YHKIIMOHAIBHOTO aHAJIM3a

I KommaectBo HWHAWKATOPOB 11O Kamnoﬁ KOMIICTCHIIMU MOKET BaAPbUPOBATLCA (OT OJJHOI'0O " 60.]166).




4. ®OPMbI OPTAHU3ALIMHA YYEBHOT'O TPOIIECCA Y COJIEP)KAHUE
TACIATLITAHBI

Jucunmmba «@yHKIMOHAJIBHBIN aHAIW3» TpEIyCMaTpUBaeT cienyomue (HopMel
OpraHu3aluy y4eOHOro Impolecca: JIEKLUHU, MPaKTHYECKUE 3aHITHUSA, CaMOCTOSTENbHYIO paldoTy
CTYJEHTOB.

Marepuan u3naraercs C  UCHOJb30BAHUEM  OOBSICHUTEIbHO-WUIIOCTPATUBHBIX U
HCCIIEI0BATEIbCKUX METOAOB npenoaaBanus. [Ipu npoBeneHun NeKnuii U NPAaKTHYECKUX 3aHATHH
MCIIOJIb3YIOTCS MEJI, JOCKA U TPSAIIKA.

B ydeOHOM mpolecce MIMPOKO TNPUMEHSIOTCS AaKTUBHBIE WM HMHTEPAaKTUBHBIC (DOPMEI
NPOBE/ICHUS 3aHATUH, BHEAyIUTOPHAs CaMOCTOATENbHas paboTa, OalIbHO-PEHTHHIOBas CUCTEMA
OLIEHKH yCIIeBaeMOCTU. B yueOHOM Ipoliecce UCIOIb3yI0TCSI HHTEPHET-PECYPCHI 110 JaHHOMY KYPCY;
caMOCTOsTeNIbHas paboTa; KOHTPOJIbHbIE PAOOTHI.

CamocTrosTenbHas paboTa CTYAEHTOB MpEAyCMaTpUBAE€T MHOATOTOBKY K IPAKTUYECKUM
3aHATHUAM, IOATOTOBKY KOHCIIEKTOB I10 OT/EJIbHBIM BOIIPOCAM M3y4aeMbIX TEM, U3yYeHUE yueOHOH U
METOANYECKON JIMTEpaTyphl, aHHOTALUN CTATEH.

TemaTu4yeckuii niaH TMCHUNIHHBI « DYHKIHMOHAJBHBIA aHAIH3»

Tembl ‘ Bonpocsl TeMbl
ConepxarejbHblii MOAYJIb 1. MeTpuUyecKkre H HOPMHPOBAHHbIE IPOCTPAHCTBA.
1. Merpuueckue Metpuueckue mnpocTtpaHcTBa. Ilpenen mnocienoBaTelbHOCTH |
HIPOCTPaHCTBa npenena oToOpakeHus: METPUUYECKUX MpocTpaHCTB. HempepbIBHOCTH

otoOpakeHui. OTKpPBIThIE U 3aMKHYTbIe MHOKECTBA B METPUYECKHX
npocrtpancTBax. [lonHble MeTpuyeckue nmpocrpancTsa. CxuMaromue
otoOpakeHus. Teopembl O HENMOABMXHOM Touke. VHTerpaibHble
ypaBHeHuss ®pexaronbma u Bonbreppa. Teopema 0 BI0OXKEHHBIX
mapax. MHoecTBa TEpBOM KaTeropum M TeopeMa bopa.
[IpenxommakTHele MHOXKecTBa. Teopema Apuena. Kpurepuit

Xaycnopda.
2. HopmupoBaHHbBIE HopmuposanHoe npoctpancTBo. CKasipHOE IPOU3BEICHUE.
MPOCTPaHCTBA [Ipenrniap0epToBBI M THIILOSPTOBHI IPOCTpaHCcTBa. HepaBeHCTBO

[[IBapua. Hopma, moposk1eHHast CKaJIsIpHbIM TPOU3BEACHUEM.
OpTtoronanbHas npoekius. OpTOoroHaqbHOE AOMOJTHEHHE.
OptoHOopMupOBaHHBIE cUCTEeMBI. [Ipoliecc opToroHanu3aum.
HepasenctBo beccens u pasencrso [lapcesans. [Tomubie u
TOTaJIbHBIE CUCTEMBI BEKTOPOB. M3oMopdu3Mm cenapabenbHbIX
THJILOEPTOBBIX IPOCTPAHCTB.

Copep:xaTejibHbI MOAYIb 2. DYHKIHOHAJBI U ONEPATOPHI.

3. Jlunetinpie JIuneliHble OrpaHWYeHHBIE (QyHKIMOHANB. Hopma dyHKIHMOHAmA.
(yHKIIOHAEL. Comnpsixénnoe npoctpancTBo. [IpomomkeHne OrpaHMYEHHOTrO
¢dbyHKMOHana 1Mo HenpepsiBHOCTU. Teopema Xana—banaxa. O0mmii
BUJ GYHKIIMOHAJA B HEKOTOPBIX MpocpaHcTBax. CuibHas, crnabdas u
*-cmabast cxonumoctb. Teopema banaxa—IllTeitnraysza. Kpurtepuii
cJ1ab0i CXOMMOCTH MOCIIeI0BATEIbHOCTH.

4. Oneparopsl. JIuneitnbpie orpannueHHble oneparopel. Hopma onepartopa. Teopema
banaxa 06 oOparHoM omeparope. HeorpaHudeHHbIE OmepaTOpHI.
Conpsix€unbiii  omepatop. CHEKTp W Pe30JIbBEHTa OMeparopa.
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Komnakthble onepatopsl. CUMMETPUYECKHE, CAMOCOIPSKEHHBIE U
yHUTapHble  omeparopel.  JluddepeHnnanbHble  ONMEpaTOpHI.
WHTerpanbHble  onepatopsl U MHTETPAJbHBIE  YpaBHEHUS.
AJlbTepHaTUBA dbpearonpma. [IpeoOpazoBanms dypobe.

O06006u1éHHbIE (QYHKIIHH.

* — IPaKTUKO-OPUEHTUPOBAHHBIE TEMBI.

E BOIIPOCHI, BBIHOCUMBIC Ha CaMOCTOATCIIbHOC N3YUCHUC.

CprRTypa AUCHUITIIMHBI ((q)YHKHHOHaHBHLIﬁ AHAJINU3» [0 BUAAM y'leﬁHOi/'I HCATCJIbHOCTH

Haszpanus cogepkare/ibHbIX MOAYJIeH U
TeM

KoanuecTBo 4acoB

Ounas popma

3aounas popma

o0y4eHus o0y4eHHUsI
B T.4. B T.U.
2 2
o | o |
S | o S | s
g | & 8 =
g o =) Qo
S S SR s S SR
= = ~ =} o o = ~ Q o)
() X < = & () X o] =S
aa) = = O al M = = O a

CoaepxarejibHbIA MOAYJIb 1. MeTpuUyeckrne H HOPMHUPOBAHHBbIE IPOCTPAHCTBA.

1. Merpuyeckue npocTpaHCTBa 62 | 18 18 26
2. HopmupoBaHHbI€ TPOCTPAHCTBA 63 | 18 18 27
Bcezo no mooynio 1 125 | 36 36 53

ConepxareJibHbIH MOAYJIb 2. DYHKIIMOHAJIBI H ONIEPATOPHI.

3. Jlunelinple GyHKITMOHAIBI 38 7 14 17
4. Oneparopsl 53 [ 10| 20 23
Hroro no cogepxaresbHOMY MOAYII0 2 | 91 17 34 40
Bcero yacos 216 | 53 70 93

5. TEMATHKA JIEKIIMUOHHBIX, MIPAKTUYECKHX U JIABOPATOPHBIX 3AHATHUI

TeMbl JIECKIIHOHHBIX 3AHATHM

IS

S
N

Hazeanue memui

Konuuecmeo
uacoe

Metpuueckue npoctpanctsa. [Ipumepsi.

2

CXO,Z[I/IMOCTB B MCTPHUYCCKUX ITPOCTPAHCTBAX.

[lonHBIE METpHUYECKUE MPOCTPAHCTBA.

Kraccudukanuy Touek MHOKECTB B METPUUYECKUX MPOCTPAHCTBAX.

OTKpBITBIE U 3aMKHYTbIE MHOXECTBA.

Coxumaroniye otoOpakeHus. TeopeMbl 0 HENOIBUKHOM TOUKe.

MHokecTBa repBoii kareropuu. Teopema bapa.

[IpenxommnakTHBIe MHOXKECTBA. Kputepuit Xaycnopda u Teopema Aprena.

Nel o N ENE No W LU, | NSNS RUSH I SN §oy

JInHeliHbIe U TMHEHbIE HOPMHPOBAHHBIC ITPOCTPAHCTBA.

[\ I \O R [ NS P I \O 3 B \O 3} Il \O 3 B \9]
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CkansipHoe nmpousBeaenue. [Ipearnas0epToBsl U ruIbOEPTOBBI
MIPOCTPAHCTBA.

11

Hepasenctso [lIBapiia. Hopma, noposkaeHHasi CKaJIipHBIM [TPOU3BEACHUEM

12

[Tonspuzanuonnoe TtoxaectBo. HepaBenctBo nrTonemes. Kpurepuit
COTJIACOBAaHHOCTH HOPMBI C HEKOTOPBIM CKAJISIPHBIM MTPOU3BEICHUEM.

\9}

13

OpTtoronanbHast MPOEKIINS. OproronanbHoe JIOTIOJIHEHUE.
OpTOHOPMUPOBAHHBIE CUCTEMBI.

14

[Ipouiecc opTOroHAIM3aLIMH.

15

HepasenctBo beccens u paBenctso IlapceBas.

16

IloHBIE M TOTAJIBbHBIC CUCTEMBI BCKTOPOB.

17

3oMopdu3m cenapabenbHbIX THILOEPTOBBIX MPOCTPAHCTB.

18

JluHeiiHble orpaHnYeHHbIC (DYHKIIMOHAIIBI.

19

Hopwma ¢ynakimonana. Conpsik€HHOE IPOCTPAHCTBO.

==l N

20

[IpomomkeHre OrpaHMYeHHOT0 (PYHKITMOHAJIA 110 HEeTIPEPBIBHOCTU. Teopemal
Xana—banaxa.

21

CunbHas, ciaabas u *-ciaabas CXOAUMOCTb.

22

Teopema banaxa—Illteiinraysa.

23

JIuneitHbie orpannyeHHbIE onepaTopsl. Hopma oneparopa.

24

Teopema banaxa 06 oOpaTHOM omepartope.

25

HeorpanuueHHble OMepaTopsI.

26

ConpsikEHHBIN oriepaTop.

27

CriekTp ¥ pe30JIbBeHTa orepaTopa.

—t e = = = =N DN

28

KomnakTtHele omeparopbl. CHMMeTpUYECKHE, CaMOCONPSKEHHBIE U
YHUTApHBIE ONIEPATOPHI.

29

JlnddepenunanbHbIe OEpaTOPHI.

30

VHTerpaibHbIe ONEpaTopbl M WHTETPAIbHBIC YpPaBHEHUS. AJIbTEpPHATHBA
dbpearonbpma.

31

[IpeoOpa3zoBanus Dypre.

32

O06001IEHHBIE PYHKITUH.

BCEI'O

53

TeMbl NIPaKTHYECKUX 3aAHATHI

n/n

Ha3zeanue memui

Konuuecmeo
uacoe

MeTpI/I‘leCKI/IC IMPOCTPAHCTBA.

4

CXOI[I/IMOCTI) B MCTPHUYCCKUX IMPOCTPAHCTBAX.

Coxumatonie otoopakeHus. TeopeMbl 0 HEMOIBUKHON TOUKE.

[TpeaxommnakTabIe MHOKECTBA. KpuTepuii Xaycaopda u Teopema Apriena.

JIuneliHbIe U IMHEWHBIE HOPMHUPOBAHHBIE IPOCTPAHCTBA.

(@)} LU, RESNG LOVR [ O BT

CkanspHoe npoussenenue. [Ipearnas06epToBsl U TILOEPTOBBI
IIPOCTPAHCTBA.

EE SN BN (o) [P SN

HOJ'IHpI/BaL[I/IOHHOC TOXIOCCTBO. HepaBeHCTBO nroiaeMmes. PaBeHCTBO
napajjicjorpaMmma.

\®)

[Ipouiecc opToroHaIM3aLMH.

o

HepasenctBo beccens u paBenctso [lapceBais.




10 | JIuneiinple orpaHn4eHHbIC PYHKIMOHAIBI. 2
11 | Hopma dynaknmonana. Conpsik€HHOE MPOCTPAHCTBO. 2
12 | IlpomomkeHue OrpaHUYEHHOrO (YHKIMOHAJA 1O HENPEpPHIBHOCTH. )
Teopema Xana—banaxa.
13 | O6muii Bua GpyHKIIMOHANIA B HEKOTOPHIX MPOCPAHCTBAX. 4
14 | VccnenoBanue Mocaea0BaTeIbHOCTEH Ha CHIIBHYIO U CJ1a0YI0 CXOJIUMOCTD. 4
15 | JIuneiinple orpanndeHHbIe oneparopbl. Hopma omeparopa. 4
16 | ConpspxkEHHBINA onepaTop. 2
17 | CnekTp 1 pe30JIibBEHTA ONepaTopa. 6
18 | MHTerpanbHble YpaBHEHHMSI C BBIPOXKJIEHHBIM SIAPOM. AJIBTEpPHATHBA 6
dbpearonpma.
19 | IIpeoOpazoBanus Dypre. 2
BCETO 70
6. OPTAHU3AIINSAA CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB
o Konuuecmeo
wn Haszeanue memut wacos
1 | Metpuueckue npoctpancTsa. [Ipumepsl. 2
2 | CX0AMMOCTbh B METPUYECKHX NIPOCTPAHCTBAX. 4
3 | IlonHble MeTpuYECKHE MPOCTPAHCTBA. 2
4 | Knaccudukanuu ToueK MHOXKECTB B METPUUECKUX IIPOCTPAHCTBAX. 2
5 | OTKpBITbIE U 3aMKHYTbIE MHOXECTBA. 4
6 | Cxumaromye oToopaxkeHus. TeopeMbl 0 HEMTOIBUKHOM TOUKE. 6
7 | MHoxecTBa nepBoil kateropuu. Teopema bapa. 2
8 | IlpenkommakTHbie MHOXeCTBA. KpuTepuit Xaycnopda u Teopema Aprena. 4
9 | JIuneiiHble U TMHENTHBIE HOPMUPOBAHHBIE TPOCTPAHCTBA. 2
10 | CxanspHoe npousBenenue. [lpearnnbs0epToBbl U IMJIBOEPTOBBI 4
IIPOCTPAHCTBA.
11 | HepaBenctBo [IIBapna. Hopwma, MOPO’KJICHHAs CKaJISIPHBIM 4
IPOU3BEICHUEM
12 | [longpuzaumonnoe TtoxaectBo. HepasenctBo Iltonemes. Kpurepuit 4
COIJIACOBAHHOCTH HOPMBI C HEKOTOPBIM CKAJISIPHBIM IPOM3BEJECHUEM.
13 | OproronanbHas MIPOEKIHA. OproronanbHoe JOTIOJIHEHUE. 2
OpTOHOPMUPOBAHHBIE CUCTEMBI.
14 | IIpouecc opTOroHaIN3aUu. 4
15 | HepasenctBo beccens n paBencrso ITapcesais. 2
16 | ITonHbIe M TOTAIBHBIE CUCTEMBI BEKTOPOB. 2
17 | U3omopdusm cenapabenbHbIX THILOEPTOBBIX IPOCTPAHCTB. 3
18 | JIuneiinble orpaHU4YEeHHbIE (PYHKIIMOHAIBI. 2
19 | Hopma ¢ynkuuonana. Conpsik€HHOE MPOCTPAHCTBO. 3
20 | IIpogomkeHne OrpaHUYEHHOTO (YHKLIMOHAAa 10 HENPEepPhIBHOCTH. 3
Teopema Xana—banaxa.
21 | O6mwmit Bug GpyHKIMOHAIA B HEKOTOPBIX MPOCPAHCTBAX. 3
22 | CunbHas, cnabas 1 *-ciaabas CXOOUMOCTb. 2
23 | Teopema banaxa—IlITelinraysa. 2
24 | Kputepuii ciaboii CX0IUMOCTH OCIEA0BATEIHHOCTH. 2




25 | JIunelinble orpaHn4eHHbIe oniepaTopsl. HopMa onepatopa. 1
26 | Teopema banaxa 00 oOpaTHOM omepaTope. 2
27 | HeorpanuyeHHbIEC ONIEPATOPHI. 2
28 | ConpskE€HHBIN ONEpaTop. 2
29 | CnekTp u pe30obBEHTa OepaTopa. 3
30 | KomnaktHeie omnepaTopbl. CHUMMETPHUYECKHE, CaMOCONPSAKEHHBIE U )
YHUTApHbBIE OTIEPATOPBI.
31 | Auddepennmanpabie onepaTopsl. 3
32 | UnTerpaibHble ONepaTopbl U MHTErpabHbIE YpaBHEHMs. AJbTEpHAaTHUBA ’
dbpearonpma.
33 | IIpeobpazoBanus Dypbe. 3
34 | O606ménHbIe QyHKINN. 3
BCET'O 93
7. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTAIIUA
ConepxarejbHbli MOAYJIb 1. MeTpuUyecKkrne U HOPMHUPOBAHHbIE IPOCTPAHCTBA.
1. Metpuyeckue MpoCcTpaHCTBA.
2. [Ipenen B METPUYECKOM MTPOCTPAHCTBE.
3. [IpenenbHbIe U U30TUPOBAHHBIC TOUKU. TOUYKH MPUKOCHOBEHHS.
4. HernipepbIBHBIE OTOOpaKEHUSI METPUIECKUX MTPOCTPAHCTB.
5. BHyTpeHHHE, BHEIIHHUE U U30JIMPOBAHHbBIEC TOYKH.
6. OTKpBITHIE U 3aMKHYThIEe MHOKeCTBA. CBSI3b MEX]Ty HUMHU.
7. CBsI3b OTKPBITOCTH (3aMKHYTOCTH) C HEMPEPBIBHOCTBIO.
8. IlomHble METpUYECKUE MPOCTPAHCTBA.
9. Teopema 0 OMOJTHEHHUH.
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25.

. TeopeMsl 0 HEIOABUKHON TOUKE.

. Merox nocneaoBaTeNIbHbIX UTEPALIHIA.

. UnTerpansubie ypaBHeHus @pearonsma.

. UuTerpanbuble ypaBHeHus BoabpTeppa.

. IHTerpanbHble ypaBHEHUS C BBIPOXKICHHBIM SIIPOM.
. Teopema 0 BIIO’KEHHBIX IIApax.

. MHOXecCTBa IEPBOM KATErOpUHU.

. Teopema bapa.

. IIpeiKOMITaKTHBIE MHOXKECTBA.

. Teopema Aprena.

. Kpurepuii Xaycnopda.

. HopmupoBanHsle TpocTpaHCTBA.

. CkansipHO€E NTPOU3BEACHHUE.

. Hepasenctso IlIBapna.

. [Ipearnnbs0epToBBI M IUIILOEPTOBBI TPOCTPAHCTBA.
[Tonspu3alluoHHbIE TOXKIECTBA B JEWCTBUTEIBHOM M  KOMIUIEKCHOM

IIPOCTPAHCTBAX.

26. OpTOroHajIbHOE JOTOJIHEHUE.

27. OpTOroHaJIbHbIE U OPTOHOPMHPOBAHHBIE CUCTEMBI.

28. IlosHbBIE ¥ TOTAJBHBIE CUCTEMBI BEKTOPOB.

29. bazucel 'amens u Hlaynepa. OpTOHOPMHUPOBAHHBIN Ga3ucC.

30. [Ipouecc opToroHaIU3aHH.

31. PaBencrtBo IlapceBains. 3aMKHYTblE OPTOHOPMHUPOBAHHBIE CUCTEMBI.

THIIbOEPTOBBIX



32.
33.

34.
35.
36.
37.
. CBsI3b MeX /1y pa3IMYHBIMU TUIIAMH CXOJUMOCTH.
39.
40.
41.
42.

38

HepasenctBo beccens.
N3omopdusm cenapaberabHBIX THILOEPTOBBIX IPOCTPAHCTB.

CopaepxarejbHbIH MOAYJIb 2. ®YHKIHMOHAJIBI U OIIEPATOPHI.

Jluneitnble orpannyeHHble GyHKIMOHAIbl. Hopma ¢yHKIMOHANA.
Cornpsik€HHOE TPOCTPAHCTBO.

Teopema Xana—banaxa.

CunbHag, ciabas 1 *-caabas CXOIUMOCTb.

Teopema banaxa—Illteitnraysa.

JluneliHbIe OrpaHUYEHHBIE onepaTopbl. Hopma onepaTopa.
Teopema banaxa 06 oOpaTHOM oreparope.
HeorpanuueHHbIe oniepaTopbl. 3aMKHYTOCTh OIEpaTopa.

43. CompsokéHabli  omepatop. OOmacTe  OmpeseNieHUs — omeparopa
HEOTPAHUYEHHOMY.
44. Pe3osibBeHTA OMIepaTopa.

45.
46.
47.
48.
. U3someTrpuueckue onepatopsl. OniepaTop caBura.
50.
51.
52.
53.
54.
. AnpTepHatuBa @pearoynbma.
56.
57.

49

55

VYueOHas QUCIHATUINHA:

b=

CrnexTtp omneparopa.

OcHOBHBIE CBOWMCTBA CIIEKTPa OrPaHUYEHHOI'0 OIlepaTopa.
KommakTHbIe oniepaTopsl.

CuMMeTpHYECKHE U CaMOCONIPSKEHHBIE ONIEPATOPHI.

YHHTapHBIE OlIEpaTOPHI.

[Tpeo6pazoBanue Kamu.

CriekTpbl cCaMOCOTPSKEHHBIX M YHUTAPHBIX OIEPATOPOB.
HuddepennmanbHoe BeIpakeHne U 1uddepeHInanbHbIA onepaTop.
I'pannunsbIe ycnoBusa. MakcUMalIbHBIM 1 MUHUMAJIBHBIN OIIEPATOP.

[TpeoOpazoBanue Dypoe.
O06001EHHbIE DYHKIUH.

CONPSIKEHHOTO

8. OBPA3EIL 3AJAHUSA MOAYJBHOI'O KOHTPOJIA

IOV BIIO «IOHELKUIT HAITMOHAJILHBIN YHUBEPCUTET»

OO6pa3zoBarenbpHas Iporpamma; OakanaBpuar
Hanpasnenue noarorosku: 01.03.01 MartemaTtuka
[Tpoduns: MaTemaTuka

Ounas ¢popma oOyuenus. Cemectp:

MoayabHasi KOHTPOJIbHasi padoTa

Bapuant Ne 1.
IIpenen B METpUYECKOM IIPOCTPAHCTBE.
TeopemMbl 0 HEOABUKHON TOYKE.
Hepasencrso IlIBapna.
IIpouecc opToroHanU3anum.

9. KPUTEPUU OLUEHUBAHUSA 3AJAHUA MOAYJBbHOI'O KOHTPOJIA

Homep 3ananuns | KoanuecrBo 6a/1i10B

10

K
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l. 10
2. 10
3. 15
4. 15
Bcero 50

10. OBPA3EILl DK3AMEHAIIMOHHOI'O BUJIETA

'OV BIIO «JIOHELIKMI1 HAITMOHAJIbHBIM YHUBEPCUTET»

OO0pa3oBarenpHas mporpamMma: OakaaaBpuar
Hanpasnenue noarorosku: 01.03.01 MaremaTtuka
[Tpoduns: Maremarrka

Ounas popma obyuenus. Cemectp:
Y4eOHast qUCIUILINHA!

IK3aMeHALMOHHBIN omieT Ne 1.

1) IIpenkomnakTHbie MHOKECTBA. Kputepuit Xaycnopda.
2) Teopema Xana—banaxa.
3) Uetsipe 3agaumn

YTBepKIeHO Ha 3aceJaHnU KadeIpbl MAaTeMaTHIeCKOT0 aHaiu3a u AudepeHnnaibHbIX ypaBHEHHH,
IpOTOKOJ Ne oT«____ » 20 1.

3aBenytomuii kageapoit But.B. Bomukos
DK3aMeHaTop 015[0)

11. KPUTEPUU OHEHUBAHUSA DK3AMEHALIMOHHOI'O 3AJIAHUS

Homep 3apanus KosmnuecTBo 0as10B
1. 10
2. 10
3. 80
Bcero 100

12. KPUTEPUH OLHIEHUBAHHUS CAMOCTOSATEJBbHOM PABOTBI

Camocmosmenvnas paboma (sxmouas evinonnenue CPC u HPC (npu Hanuuuu))
ouneHuBaerca B 30 0OauioB B KaXXJIOM M3 CeMecTpoB. B pa3pe3e OTAENbHBIX TEM OlLIEHWBaHUE
OCYILIECTBIISICTCS CIEYIOIUM 00pazoM.

OuenunBanne CPC u UPC no aucuuninne « DyHKIUOHAJIBHbIA aHAJIM3)

HasBanus coaep:kaTejJbHBIX MOAYJICH U TeM CPC nrC
CopepxarenbHbli MOayab 1. MeTpuueckrne # HOPMHPOBAHHbIE IPOCTPAHCTBA.
1. Merpuueckue NpoCcTpaHCTBa. 15
2. HopMupoBaHHBIE IPOCTPAHCTBA. 15
Hroro no 1-my coaep:kaTeJJbHOMY MOIYJI10 30
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Conepxare/ibHbI MOIYJIb 2. OYHKIHOHAJIBI M 0NEPATOPHI.
1. JIuneiinple yHKIIMOHATIBI. 15
2. OnepaTopsl. 15
HToro no 2-my copepkaTeJTbHOMY MOIYJIIO 30
Bcero 6a710B 60

13. KPUTEPUH OLIEHUBAHHS OBIIENA YCIIEBAEMOCTH

B Tteuenme cemectpa oOyuarommiics MOXKET 3apaboTarh Oaibl 3a CIEAYIOIINE BUJBI
JeSITETIbHOCTH: BBITIOJHEHUE TEKYIIUX KOHTPOJIBHBIX M CaMOCTOSITEIbHBIX pabdor - 50 Oamos,
MOZYJIBHBIH KOHTPOJIb IO BOTIPOCaM K MPOMEXYTOuHOH aTtrectaruu — 50 6amnos. [1o pesynpraTam
paboTel B ceMecTpe oOywaromiuiicsi, HabpaBmmii He MeHee 60 OayIOB, MMEET MPABO MOJYYUTh
oueHky. Te, koro HabpaHHBIE OAJUTBI HE YCTPAUBAIOT, CAIOT 3K3aMeH. MaKkCUMalbHOE KOINYEeCTBO
OasnoB 3a sk3aMmeH — 100. Onenka 3a ceMecTp BBIUUCISAETCA KaK MaKCUMAaJIbHAs U3 MOJIYYEHHBIX 32
CEMECTp M Ha IK3aMEHE M BBICTABIISIETCS COTJIACHO MIKase, mpuHAToi B JlonHY.

Ecnu IK3AMEHAYUOHHAA ducuunﬂuﬂa

ConepxaresibHbIe
aep Bun paéorsl Banabl
MOIYJIH
OpranuzannoHHoO-y4eOHast paboTa cTyieHTa B 30
ConeprkatenbHbIi
CamocTtosTenpHas pabora 30
MOIYJb 2
Hroro 60
9K3aMeH 40
OO01uii uTor 100
Ecnu 3auemnasn ()ucuunﬂuna
ConepxaresibHbIe
Aaep Bupa pa6orsl Bbanabl
MOIYJIH
Oprann3zannoHHO-y4eOHas padoTa CTyJeHTa B 20
Conepxkarenshbiii  |CamocTosTenpHas paboTa 30
Moyib 1 MonynbHas KOHTpOJIbHAsA paboTa 50
Hroro 100
OO0mmii uTor 100

ITopsinok oneHuBaHus y4eOHBIX JOCTHKCHHH 00y4aI0IIMXCS

O1eHKa 10 Orenka o 100- OneHka 1o rocy/1apcTBEHHOM HIKaje
mkane ECTS | OGamnbHOM mikane | sk3ameH, auddepeHInpoBaHHbINA 3a4eT 3a4er
A 90-100 5 (OTIMYHO) 3a4TE€HO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xoporio) 3a4TECHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTENHHO) C HE 3a4TEHO
BO3MOYKHOCTBIO TIOBTOPHOH aTTeCTaIluN
F 0-34 2 (HeyOBJIETBOPUTEINILHO) C HE 3a4TEHO
BO3MOYKHOCTBIO TIOBTOPHOH ClIa4X TIPH
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yCIIOBHH 00513aTeIbHOTO Habopa
JIONOJTHUTEIBHBIX 0aJII0B

14. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLHECCA

VY4eOHble 3aHATHS TPOBOAATCS B INIABHOM yueOHOM KopIyce yHuBepcureta. /st mpoBeaeHus
JEKIIMOHHBIX M MPAaKTUYECKHX 3aHATUH Tpedyercs ayauTopusi, oOOpyIOBaHHAS MEJIOBOM WU
MapKEpPHOU JOCKOM.
JU1st caMOCTOATENBHOM PabOThI HCIIONB3YIOTCS TEKCTOBBIE U 3JICKTPOHHBIE pecypchl HayuHoi
OMOJIMOTEKH YHUBEPCUTETA U APYTHX JICKTPOHHBIX OMOINOTEUHBIX 0a3 TaHHBIX.
B npouecce o0yueHHs CTYA€HTHI HMEIOT BO3MOKHOCTB MCIIOJIb30BaTh Y4eOHbIE MaTePUAIIbI
no aucuuiuinHe «DyHKIIMOHAIBHBIA aHaNMKM3y», pa3MelleHHble Ha rmiatgopme Moodle IlenTpa
muctanionHoro oopazosanusi [OY BIIO «louHY». C ucnons3oBaHueM pecypcoB IUIaTGOPMBI
JTUCTAaHIIMOHHOTO 00pa30BaHUsl TAKXKE OCYILECTBISETCS TEKYUIUil KOHTPOJIb 3HAHUN CTYJAEHTOB Ha
OCHOBE TECTHPOBAHUS M MIPOBEPKH PE3yIHTATOB CAMOCTOSTEIBHOIN pabOTHI.

15. PEKOMEH/IOBAHHAS JIUTEPATYPA

Ne
n/n

HaunmenoBanue

Koa-Bo
IK3EMILISIPOB
B OMOHMoTeKe

JouHY

Haanumne
3JIEKTPOHHOM
BEpPCHHU B
IbC

OcHnoenasa numepamypa

KonmoropoB, A. H. Dnementsl Teopun GYyHKIOHA H
dbyHKIIMOHANBHOTO aHanmu3a : [Yuel. mocobue Mart.
cnenuanbHocTeid yH-ToB] / A. H. Kommoropos, C. B.
®oMuH. - 6-¢ u3a. - M. : Hayka, 1989. - 624 c.

Hepxkay, B. A. Jlekunn no ¢pyHKIHOHATBHOMY
aHanu3y : Yue0. nocooue / B. A. [lepkau. -
Jonenk : louHY, 2005. - 133 c.

49

Hepessirun, M. C. Jlekuuu no
dbynkunonaasHoMy ananuzy [Tekct]. Y. 2 :
Jlunentnwie onepatopsl / M. C. [lepessirun, B. A.
[epkauy ; Jloneukuii Hall. yH-T. - JIOHEUK :
JonHY, 2008. - 111 c.

45

Hepessrun, M. C. 3agaun K Kypcy
(yHKUIHOHAIBHOTO aHau3a : Meto. mocoodue :
[ cTyIeHTOB crienualibHOCTEN "Maremaruka',
"Craructuka" u "lIpuknagnasa marematuka'
JTHEBHOM U 3a04. popm oOyuenus]. Y. 1 :
Mertpuueckue npoctpancTBa / M. C. JlepeBsrum,
B. A. [Ilepkau, M. M. Manamyp ; Jlonen. Hai. yH-
T. - Honeuk : [TonHY, 2005. - 49 c.

53

Hepxkay, B. A. 3agaun k Kypcy
(YHKIIMOHAJIBHOTO aHAIM3a : METO/. TOCOOUE :
[ CTyIeHTOB crienualnbHOCTEN "Maremaruka',
"Cratuctuka" u "lIpuknagHas MaremaTuka' BCex

49
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dbopm o0yuenus|. Y. 2 : Jluneiinsie
dbynaknuonansi / B. A. Jlepkau, U. FO. JlomaHoB,
M. M. Manamyp ; [onen. Hau. yH-T. - JIOHEUK :
JouHY, 2006. - 46 c.

Jonoanumenvuas numepamypa

6. bepezanckuii, 0. M. ®ynkuuonaneHblii aHanus : Kypc
nexuwmii / FO. M. bepezanckuii, I'. @. Y, 3. I'. llledTens. - 66
K. : Bemma k., 1990. - 600 c.

7. | Tpenorun, B. A. 3agaun u ynpaxHeHHS T10
(GYHKIIMOHATBLHOMY aHAIM3Y : yuel. mocooue s
YH-TOB MO CENHaIbHOCTH "MaTteMaTtuka" u
"IIpuxn. matematuka " / B. A. Tpenorus, b. M.
[Tucaperckuii, T. C. CoboieBa. - 2-e uza. - M. :
®dusmatiaur, 2002. - 239 c.

10

8. INoponeuxuii, B. B. Metoab! pemienns 3agaq no
(GyHKUHOHATBHOMY aHaiIu3y : [Yueb. mocodue
JUISl YH-TOB IO CHIEUANBHOCTAM "MaremaTtuka',
"IIpuxn. matemaruka"] / B. B. I'oponeuxuii, H.
N. Haram6una, I1. I1. Hacracues. - K. : Boima
kK., 1990. - 477,[2] c.

62

Honyckaemcsa ucnonvzosanue IbC, ¢ xomopvimu y YHusepcumema saxntouer 002080p u K
KOmMopvulM ecmb O0OCmMyn uepe3 caum Hayyuou oubauomexku JonHY co cmpanuybl
http://library.donnu.ru/russ/infpro.html

16. IPOTPAMMHOE OBECIIEYEHHUE

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

2. Microsoft Office (kopnoparuBnas auuensus JOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (nmuensust mporpammsl DreamSpark nmist Bbicmiux y4ueOHBIX
3aBeIcHUN);

4. Jlnuenszun GPLnst cBoGogHOrO porpaMMHoOro odecredenus: AutTuBupyc Kacnepckoro,
Libre Office, Adobe Acrobat Reader, xPDF, Paint. NET.
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