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PABOYAS MPOrPAMMA YYEEHOW ONCLMMIUHBI

61.5.17 ®yHKUMOHANBbHbIN aHann3

1. Koa n HanmeHoBaHMe HanpaBneHUa nogarotoBku/cneynansbHocTu: 01.05.01
dyHOaMeHTanbHble MaTeMaTrka U MexaHuka
2. Mpodcdunb nogroTroBku/cneymnannsayms:
3. KBanudumkauusa (cteneHb) BbINYCKHUKA: cneumannct
4. dopma ob6y4eHus: oyHas
5. Kadbeapa, otBevarowaa 3a peanusauuio QUCLMNIUHBLI: (PYHKUMOHANBHOIO aHanusa u
onepaTopHbIX ypaBHEHUN
6. CocrtaButenu nporpammbl: CmarmH Buktop BacunbeBud, a.d.-M.H., npodyeccop;
CanpoHoBa TatbsHa KOpbeBHa, K.(b.-M.H., AOUEHT; MaTtemaTtumyeckmi dakynbTeT, kadeapa
byHKLUMOHANBbHOro aHanmaa u onepaTopHbIX ypaBHEHUI
7. PexomeHpgoBaHa: HMC matemaTtuyeckoro ¢akynsteta, npotokosn Ne0500-07 ot 03.08.2018
8. YyebOHbIN roa: 2018-2019 CemecTp(bl): 4eTBEPTLIN, NATHIN, LLECTOWN
9.llenu n 3apaum y4eOHOM AUCLUUNIIUHDI:

Llenbio Kypca siBnsieTcs goBeAeHne A0 CTYAEHTOB MAen U MeToaoB (PYHKLMOHANbHOro
aHanmsa, KOTOpbI SIBRSIETCA S13bIKOM COBPEMEHHOW MaTeMaTUKW, F4e LUMPOKO MCMONb3YHTCA
MOHATMSA  (PYHKUMOHANbHOrO npocTpaHcTBa (OECKOHEYHOMEPHOro) M OTOBpaXeHus Takux

NPOCTPaHCTB.



3agada aToM OUCUMNAMHBI COCTOUT B PasBUTUN Y CTYAEHTOB ABOWHOMO 3PEHUSA: C OOHOM
CTOPOHbl YMEHUS CcneamTb 3a BHYTPEHHEW JIOTMKOW pas3BUTUA Teopun (YHKLMOHANbHOIo
aHanusa, a c Apyron He ynyckaTb 13 Buga obcnyxmBaemyr 3TMMmM Teopuammn npobnemartmky
KfaccM4eckoro W aaxe npuknagHoro adHanus3a, B 4YacTHOCTW, BOMPOCOB, CBS3a@HHbIX C
WHTerpanbHbIMK ypasHeHnsiMn ®pearonbma n BonbTeppa.
10. MecTo yye6GHOM AUCUMNIUHBLI B cTpyKType OOI:

AncumnnuHa BxoguT B 6a3oByto 4YacTb 6noka b1.

na yCcnewHoro ocBoeHnAa gucumniinHbl HeobxoanmMo npeaBapuUTesibHoe n3y4yeHne

KypcoB «MatemaTuyeckuin aHanua», «duddepeHumanbHbie ypaBHEHUA . DYHKUMOHATbHbIN

aHalnns3 OTHOCUTCA K HUcny cbpr,ameHTaanux pa3genos COBpeMeHHOIZ MaTteMaTukn. 3HaHue

OCHOB (DyHKLI,I/IOHaJ'IbHOFO aHanusa sIBNsSieTCsl BaXXHOW COCTaBnsaoLen oduien matemaTny4eckon

KYNbTYpbl BbIMYCKHUKA.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCLUNIMHE/MOAYMNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIe C NMlaHUpyeMbIMU pe3yNnbTaTaMu OCBOeHUs obpa3oBaTenbHOM
nporpamMmmbl (KOMMNEeTEeHLUMUSAMU BbINYCKHUKOB):

KomneTeHuus

Kon

HasBaHue

MnaHnpyemMble pesynbTaTbl 00y4eHus

OK-7

CnocobHocCTb K
camoopraHu3aumm u K
camMoobpa3oBaHuio

3HaTb: cogepxaHue NpoLeccoB camoopraHnsaumnm n
camoobpas3oBaHus, MX OCOBEHHOCTEN N TEXHOMNOMMI peanusaumu,
ncxoas U3 Lenen coBepLUeHCTBOBaHNUS NPOdECCUOHanbHOM
OeAaTenbHOCTU.

YMeTb: NnaHMpoBaTh Lenu 1 yctaHaBnmeatb NpMopuTeThl Npu
Bblibope cnocoboB NPUHATMS PELLEHUI C y4ETOM YCIOBUI, CPEACTB,
FMIMYHOCTHBIX BO3MOXHOCTEWN U BPEMEHHOW NEPCNEKTUBbI AOCTUXKEHUS;
OCYLLIECTBIEHUS OeATENbHOCTU.

BnapeTb: npuemamv camoperynsaumm SMOoLMOHanbHbIX 1
YHKLMOHANMNBbHBIX COCTOAHUI MPU BbIMOMHEHUM NPOdeCcCUoHansHoN
OeATeNbHOCTU; TEXHONOMMAMKN OpraHusauum npowecca
camoobpas3oBaHus; npyemamu LenenonaraHus BO BpeMeHHOM
nepcnekTuee, cnocobammn nNnaHMpoBaHWs, opraHu3aumm,
CaMOKOHTPOS M CAMOOLIEHKN AeATENbHOCTU.

OriK-1

[OTOBHOCTbL MCMNOMbL30BaTh
dyHOaMeHTanbHbIe 3HaHUA B
obnactn maTtemMaTu4eckoro
aHanmnsa, KOMMIEKCHOro n
YHKUMOHaNbLHOro aHanuaa,
anrebpbl, aHanNUTUYeCcKom
reomMeTpum,
andbdepeHymansHom
reoMeTpun 1 Tonosnoruu,
andbdepeHumanbHbIX
ypaBHEHWIA, ANCKPETHON
MaTemaTUKu un
MaTeMaTU4EeCKON NOTUKN,
Teopun BEPOSATHOCTEN,
MaTeMaTUYeCKON CTaTUCTUKN
W CnyYanHbIX NPOLIECCOB,

3HaTb: OCHOBbI TEOPUW MUHENHBIX PYHKLNOHANOB U MTUHENHbIX
onepaTopoBs, MPUHLMNbI CYLLECTBOBaHUA HEMOABWKHbBIX TOYEK Y
pasnu4HbIX KNaccoB ornepaTopoB.

YMeTb: NpUMeHSATb MeToAbl (PYHKUMOHANLHOro aHanusa ans
peLleHns NpUKNagHbIX 3a4ad B pasnyyHbiX NpeaMeTHbIX obnacTax.
BnapeTb: npuemamv 1 MeTogaMu peLleHns UHTerpanbHbIX U
onepaTopHbIX YPaBHEHUN.




YNCNEHHbIX METOO0B,
TeOpeTMHeCKOﬁ MeXaHUKn B

OeATEeNIbHOCTHU

OyayLen npodeccnoHanbHom

12. O6bemM gUucUUNNUHbLI B 3a4eTHbIX eanHuUax/yac. — 7/252.

CDopma I'IpOME)KYTO'-IHOVI aTtTecTauummn — 3a4eT, 3K3aMeH

13. Buagbl yueb6HoM paboThbl

TpyooemMkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
4 cemecTp 5 cemecTp 6 cemecTp
AyanTopHbIE 3aHATUS 134 68 16 50
B TOM YuCrie: nexkumu 34 0 34
npakTu4eckme 0 0
na6oparopHble 100 68 16 16
CamocTtosiTensHas paborta 82 40 20 22
KoHTponb 36 36
WUroro: 252 108 36 108
3a4éT +2 3K3ameH +
dopma NpoMeEXyTOHHON aTTecTauuu - KOHTPOIbHbIE 1
3ayem, aK3amMeH paboTbl KOHTPOIbH
as paborta

13.1. CopepxaHme AUCLMUNIIUHLI

HaumeHoBaHue pasgena
AUCLMMIINHDI

Ne n/n

CopepxaHue pasgena QUCUUNNUHbI

1. Nekuun

JInHeliHble onepaTopbl U PyHKUMOHanNbI (onpegenexHuns).
Teopema 0 NMMHENHOM onepaTope, HEMPEPLIBHOM B OOHON
Touke. OrpaHMYeHHbIN NIMHENHBIA onepaTop 1 TeopemMa O CBA3U
OrPaHU4EHHOCTM JIMHEHOTO onepaTopa C ero
HenpepbIBHOCTbIO. Teopema 06 orpaHU4EeHHOCTU JIMHEAHOTO
onepaTopa, onpegeneHHoro Ha KOHEYHOMEPHOM NMPOCTPAHCTBE.

Hopma nuHeHoro orpaHuyeHHoro onepartopa (onpegenexHue).
Teopema 0 Bbl4UCTIEHMM HOPMBI onepaTopa. OnepaTtop

dpedronbma B NPOCTPaHCTBE Cla, b] n ero Hopma. Onepatop

A depeHLMpoBaHms B Cla,b] , s C'[a,b] s Cla,b]

JInHenHble orpaHuyeHHble
onepaTopbl

1.1

MpocTpaHCTBO NMHENHBLIX OrPaHUYEHHBLIX oNepaTopoB. Teopema
O MOMHOTE NPOCTPAHCTBA JIMHENHbBIX OrPaHNYEHHbIX
onepaTopoB (B CMbICNe paBHOMEpPHON cxoammocTn). Crieacreune
ONs1 CONPSHKEHHOro NpocTpaHcTea. MNponseeneHne NMHENHbIX
onepaTopoB.

CwvnbHas CXOAMMOCTb NMHEWNHbIX ONepaTopoB, CBA3b C
paBHOMEPHOW CXOANUMOCTbLIO. [pUHUMN paBHOMEpPHOW
OrpaHNYeHHOCTU (Nemma u Teopema). Teopema O NosiHoTe
NPOCTPaHCTBa NNHENHbIX OrPaHNYEHHbIX ONepaTopoB (B
CMbICI€ CUITbHON CXOOUMOCTH).

Teopema 0 NPOAOMKEHUM NTUHENHOTO onepaTopa no
HenpepbIBHOCTU Ha BCe NpocTpaHcTeo. OBpaTuMebIn n
obpaTHbIi onepaTopbl (onpegeneHns). Teopema 0 MMHENHOCTU
obpaTtHoro oneparopa.




1.2

O6paTtumble onepaTopbl

YcnoBue o6paTMMOCTU NIMHENHOrO onepartopa. Ycrnosue
06paTMMOCTN NMMHENHOrO onepaTopa U OrpaHNYeHHOCTH
obpaTHoro. Jlemma 06 06paTMMOCTV NMMHENHOrO onepaTopa u
obpaTtHom onepaTope. HenpepbiBHO ob6paTuMbIi onepaTop
(onpeneneHue). Cneacrame o HeNpepbLIBHO 06paTUMOM
onepaTope.

Teopema baHaxa 0 HenpepbIBHOM 06paTMMOCTK onepaTopa
(aBe nemmbl 1 Teopema).

PesonbBeHTa NMHEHOro onepartopa u ero CnekTp
(onpeneneHus). Teopema o0 perynsgpHOM MHOXeCTBE 1
npeacTaBneHnn pe3onbBeHTbI, CNeaCcTBUE AN cnekTpa.
Teopema 00 OTKpPbLITOCTM PErynsipHOro MHOXeCTBa, cneacTeme
ONs cnekTpa

13

3amKkHyTble onepaTopbl

. 3amkHyTbIE onepaTtopsbl (onpefeneHue). Teopema o
3aMKHYTOCTU OrpaHUM4eHHOro oneparopa. 3aMKHyTOCTb

Cla,b]

onepatopa anddepeHUMpoBaHns B

Teopema 0 3aMKHYTOCTM onepaTopa, 06paTHOro K 3aMKHYyTOMY,
CrneacTBue Ans HenpepbiBHO obpaTtumoro oneparopa.
[ekapToBO Nnpon3BedeHne NMMHENHBIX HOPMUPOBAHHbIX
NPOCTPAHCTB (NMHEeWHbIE onepauun, Hopma u nonHota). ['paduk
nnHerHoro onepaTopa. Jlemma o rpacdumke 3amMKHYTOro
onepaTopa. Teopema 0 3aMKHYTOM onepartope, onpeaeneHHOM
Ha BCEM MPOCTPAHCTBE.

1.4

JInHeRnHble orpaHUYeHHbIe
PyHKUMOHarbI

MpoaormkeHne NNHEHOTO orpaHNUYeHHOro byHKLMOoHana —
nemma v Teopema XaHa - baHaxa (gokasaTenbcTBo Anst
cenapabenbHOro BeleCTBEHHOrO NpoCcTpaHcTea). Tpu
cnedcTeus. Jlemma o GUOPTOroHanbHbIX CUCTEMAX.

OGLUMI BUA NUHENHBIX OrpaHUYeHHbIX (YHKLIMOHAMNOB B

I (I< p<oo)
NPOCTPaHCTBaX: KOHEYHOMEPHOM, P ,

rMneLGepToBOM, L, [a,b] < p <o)
[0Ka3aTenbCTBa).

p#2

(cnyyan bes

BTopoe conpskeHHOEe NPOCTPaHCTBO U peddNeKCUBHbIE
npocTtpaHcTBa. Cnabasi CXOAMMOCTb 311IEMEHTOB B
HOPMMPOBaHHbIX NPOCTpaHcTBax (onpegeneHue). MNpoctenwine
CBOMCTBA: €AMHCTBEHHOCTL crnaboro npeaena, cBsA3b CO
CXOAMMOCTbLIO N0 HOPME, OrpaHMYeHHOCTb cnabo cxoasLuencs
nocrnegoBaTenbHOCTU, OLUEHKa Ans HopMbl criaboro npegena.
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Cnabas cxognumocTb
3MneMeHToB

Cnabo nonHele NpocTpaHCcTBa U Teopema o criabor NnonHoTe
pecnekcmBHbIX NPOCTpaHCTB. TeopeMa o cnabow cxogMMocTy B
KOHeYHOMepHOM npocTpaHcTBe. Cnabo oTHOCUTENBHO
KOMMNaKTHble MHOXeCTBa (onpegerneHne). Teopema 06
OrpaHU4EeHHOCTM crabo OTHOCUTENBLHO KOMMAaKTHOIO
MHOXecTBa. Teopema o cnaboin OTHOCUTENBHOW KOMMaKTHOCTM
OrpaHNYeHHOro MHOXeCTBa B perneKkCMBHOM NPOCTpPaHCTBE
(aokasaTenbCTBO Ans rmnbbepToBa NPOCTPaHCTBa).

1.6

ConpsikeHHble onepaTtopbl

ConpsbkeHHbI onepaTop (onpegenexHne ansg orpaHUYeHHoro
onepartopa). Onepartop Ppegronbma ¢ 94pOM, CyMMUPYEMBIM C

KBaZpaToOM M CONPSKEHHbIN K HEMY B MPOCTPaHCTBE L2 [a’ b].
Teopema 0 NMMHENHOCTU U HOPME CONPSXEHHOro oneparopa.
OnpeneneHne conpsxxeHHOro onepartopa B rmnb6epToBoM
NPOCTPaHCTBE.

1.7

BrnonHe HenpepbiBHbIE
onepaTtopbl

BnonHe HenpepsbIBHbIE onepaTopbl (onpeaenexHue). Teopema o
MHO)XECTBE BOJIHE HEMPEPbLIBHLIX OnepaTopoB. Teopema o0
BMOJIHE HEMPEPLIBHOCTM oMnepaTopa, onpeaeneHHoro Ha
KOHEYHOMEPHOM NPOCTPAHCTBE, UMK AENCTBYIOLLETO B
KOHEeYHOMeEpPHOE MPOCTPaHCTBO. Teopema O BMNorHe
HenpepbIBHOCTM oneparTopa, COMpsKEHHOro K BMOSTHE
HenpepbiBHOMY. BnonHe HenpepbiBHbIE ONepaTopkl U cnabdas
CXOOQUMOCTb (ABE NeMMbl U Teopema).




BriornHe HenpepbIBHOCTL onepartopa dpearonsma ¢

Cla,b] , Cla,b] ,; L,[a,b]

HenpepbIBHbIM SAPOM: U3

Cla, b], n3 LZ [a’ b] B L?- [a’ b]. BnonHe HenpepbIBHOCTL
onepartopa ®pegronsma ¢ 94pOM, CyMMUPYEMbIM C KBaApaToM,

n3 L2 [a,b] B L2 [a, b]. Teopusa Pucca — Waygepa nMHenHbIX
ypaBHEHUI BTOpPOro poda. Jlemma o MHOXeCTBE 3Ha4YeHUn

*

onepatopos | —A p I — A"

1.8

JInHenHble ypaBHEHUS
BTOPOro poaa

MepBas, BTOpasa n TpeTbs Teopembl pegronbma.
WHTerpanbHble ypaBHeHusa dpegrornibMa BTOPOro poga ¢
BbIPOXAEHHBIMU SOPaMMU.

3. JTabopamopHbie pabombi

3.1

METPUYECKUE
NMPOCTPAHCTBA

OnpepaeneHve MeTpuyeckoro npoctpaHcTea. Mpumepsl. Lapbl.
OrpaHn4yeHHble MHOXECTBa.

CxoaumocTn B MeTpuyeckmx npoctpaHcTeax. Covictea
CcXogsLmMxcsa nocrnegoBaTensHocTeN. HenpepbiBHOCTbL METPUKM
NnO COBOKYNMHOCTU NepeMeHHbiX. [pumepsbl

[MonHoTa MeTpryeckmx NPocTpaHCTB. [pMMepbl NOMHBbIX
npocTpaHcTB. [Mpumep HeNonHOro NMPoCcCTpaHCTBa

TOYKM NPUKOCHOBEHMS 1 3aMblkaHNA MHOXecTB. CBoNCTBax
onepauun 3ambikaHna. Teopema 0 TOYKM MPUKOCHOBEHMS
MHOXecTBa. [1peaenbHON U N30NMpPOBaHHON TOYKMW.

3amMKkHyTble MHOXecCTBa. Teopema 06 06beanHeHUN 1
nepeceyeHnn 3aMKHYTbIX MHOXECTB

BHyTpeHHMe Toukn. Onepauusi B3STUS BHYTPEHHOCTU
MHOXeCTBa 1 ee CBOMCTBA. Teopema O CBSi3U onepauuii
3aMblKaHWUsA 1 B3ATUSI BHYTPEHHOCTM MHOXECTBA.

OTKprTbIe MHOXeCTBa. Teopema O CBA3N OTKPbITOCTN
MHOXeCTBa 1N 3aMKHYTOCTW €ro OOMNOJSIHEHUA. Teopema o
CBOMCTBaXx OTKPbITbIX MHOXECTB.

MocTpoeHmne orpaHNYeHHbIX OTKPbLITBIX Y 3aMKHYTbIX MHOXXECTB
Ha npsiMon

Teopema o0 NoNHOTE NOANPOCTPaHCTBa. TeopemMa O BIIOXKEHHbIX
wapax.

COBepIJJeHHbIe, NNoTHble, BCOAY NNMOTHbIE, HATAE He MNITOTHbIe
MHOXXeCTBa. Teopema O MONOJIHEHUN

MHoxecTBa nepBoy 1 BTopou kaTeropuit. Teopema bapa.

CenapabenbHoro npoctpaHcTaa. MNpumepsbl
cenapabernbHbIX U HecenapabenbHbIX NPOCTPAHCTB

HenpepbiBHbIE 0TOBPaXkeHNs METPUYECKMX NMPOCTPaHCTB.
Teopema 06 9KBMBaNEHTHOCTU OMNpeaeneHnii HenpepbIBHOCTU
yepes g, O 1 nocregoBaTenbLHOCTU. [1Be Teopembl 0
HenpepbIBHbIX PYHKUMUAX 1 NMPoobpasax OTKPbIThIX U 3aMKHYTbIX
MHOXECTB.

Ycnosue Jlunwimua n cxmmatowime otobpaxkeHuns. MNpuHumn
CKMMaOLLMX OTOOPaXKeHU (C OLLEHKOW MOrPELLHOCTHN).
MpuMeHeHWe NpyHUMNa CXKXUMatOLLMX OTODPaXKeHUN K
WHTErpasnbsHbIM ypaBHeHUsIM Ppegronsma BTOPOro poaa.

OTHOCUTENBHO KOMMAKTHOTO M KOMMAKTHOTO MHOXECTBA.
Teopema 006 OrpaHM4YEHHOCTM OTHOCUTENIBHO KOMMAKTHOrO
MHOXecTBa. Teopema Beneplutpacca.

BrnonHe orpaHuyeHHoro MHoxecTBa. Teopema 06
OrpaHM4YeHHOCTM BMNOMHe OrpaHNYeHHOro MHoXecTBa. Teopema

Xaycgopda

OrpaqueHHble, paBHOCTENEHHO HenpepbiBHbIE, OTHOCUTEJIbHO
KOMnakTHble MHoXecTBa B C[a,b] (Teopema Apuena).




3.2

NMHEWHBIE
MPOCTPAHCTBA

JInHelHoe NpoCTpaHCTBO (onpeaeneHne n NnpocTenne
cBorcTBa). [pumepbl NMMHERHBLIX NPOCTPAHCTB.

Bbinyknoe MHOXecCTBO. JInHenHasa 3aBUCUMOCTb U
HEe3aBMCMMOCTb 3N1eMEHTOB. JInHenHoe MHoroobpasue

Pa3amepHOCTb NMMHENHOro MHoroobpasus. basnc nuHenHoro
MHoroobpasus. [Npsimas cymMma fMHEHbIX MHOroobpasui.

3.3

HOPMNPOBAHHbIE
MPOCTPAHCTBA

HopmupoBaHHoe npocTpaHcTBo. OnpeaeneHns 1 npocTteine
cBoicTBa. MNprMepbl HOPMUPOBaHHbBIX MPOCTPAHCTB.

Panbl aneMeHToB HOPMUPOBAHHOIO NPOCTPaHCTBA.
Cxopgswmecs 1 abconoTHO cxoasaLmnecs paabi.

OKBUBareHTHbIE HOPMbI (ONpeaeneHne 1 npocTenne
cBoiicTBa). TeopeMa 06 3KBMBANIEHTHOCTU HOPM B JIlOGOM
KOHEYHOMEPHOM HOPMMPOBaHHOM MPOCTPAHCTBE.

3aMKHyTOCTb KOHEeYHOMEpPHOro NIMHENHOro MHOF006p83I/IFI.
MonHoTa KOHEYHOMEPHOro NIMHENHOro NpoCTpaHCTBa.

Pa3pelMocTb MHTEerpanbHbIX ypaBHeHWI BonbTeppa BToporo
poaa.

KomnakTHOCTb U KOHEYHOMEPHOCTL (Nemma Pucca, Teopema 06
OTHOCUTENBbHOM KOMMNAKTHOCTU BCAKOro orpaHun4eHHoro
MHOXEeCTBa B HOPMUPOBAHHOM MPOCTPAHCTBE).

3.4

3.5

3.6

MPOCTPAHCTBA CO
CKAJTAPHbIM
NPOMI3BEOEHNEM

N3mepumble dyHKUMN 1

+
MHOXeCTBO C

Cymmupyembie yHKUUN 1
uHTerpan Jlebera

JInHenHOEe NPOCTPaHCTBO CO CKaNsApPHbLIM NPON3BeAEHNEM
(onpegeneHune). HepaseHcTBo Kowwm - ByHsikoBckoro, Hopma,
HenpepbIBHOCTb CKanspHoro npousseaeHuns. OnpeneneHune
rmnbbepToBa NpocTpaHcTBa. [pumepbl NPOCTPaHCTB CO
CkanspHbIM NPOM3BeAEHUEM.

CBOICTBO OpTOroHanbHocTU. TeopemMa O pasfnoXeHUu
3MeMeHTa B CYMMY NPOEKLIWA.

Teopema 0 NNOTHOCTU NIMHEMHOTO MHOroo6Gpasus B
rMnbGepPTOBOM MPOCTPAHCTBE.

OpToroHanbsHble CUCTEMbI aNeMeHToB. Teopema 06
OopTOoroHanbHoI cucteme B cenapabensHOM NPOCTPaHCTBE.
Mpouecc opToroHanuaauun Lmnara.

3apava o Hauny4wen annpokcumaumn. HepaeeHcTBo beccens
n cxogumocTb psaa Pypoe.

3amMKkHyTasi OpTOHOPMMPOBAHHAsS CUCTEMA SNTEMEHTOB
(onpegeneHue, cxoanmocTb paga dypbe). Teopema 0 NOHON
OPTOHOPMUPOBAHHOW CUCTEME 3NIEMEHTOB.

MHoxecTBa Mepbl Hyrnb. CTyneHyaTble YHKLUN, AeNCTBUSA Hag
HUMMW.

N3mepumble coyHKUMKN, AeNCTBUS HaL HUMK. VIHTerpupoBaHue
cTyneHyaTtblx oyHKUmMI. CBOWCTBa UHTerpana. [lse neMmbl o
nocriefoBaTeNbHOCTAX CTyNeHYaTblX PYHKLMA.

+ +
MHoXecTBO hyHKLNIA C , enctens Hag yHKUUAMU U3 C .

+
KoHeYHOoCTb noyTH BCogy YHKUNUA 13 C

N
WHTerpan B MHOXecCTBe c". MpocTenwne cBorcTBa MHTErpana

+ +
s C". Teopema o npefensHOM nepexoge B C rnoa 3HaKkom
nHTerpana. Cnegcreve.

Kputepuit uHTerpypyemocTtu no Pumany cyHkLmnm X(t) B

TepMuUHax OyHKLMN X n X cnenctsue. Teopema 06
WHTErpMpyemMocTu pyHKLUMM No Pumany B TepMuHax

nocriefoBaTenbHOCTEN CTyNeHYaTbiX PYHKUUA. DyHKLUUN X X

W JoKa3aTenbCTBO PaBEHCTB NOYTU BCOAY X= )—(, X=X,
Kputepwuii Jlebera nHterpupyemoctn yHkuumn no PrumaHy

Cymmupyembie dyHkuum (onpegenexue). [lenctensa Hag
CyMMUPYEMbIMU DYHKLUUSMMN.




WHTerpan B knacce cymmupyeMbix YHKUUIA (onpegeneHune).
CaolicTBa uHTerpana. Jlemma o npefcraBneHun CyMmMupyemMon
dyHKunn. Teopema benno Jlesu, cnegerens 1 m 2.

3.7

Mepa MHOXecTBa

Teopema 0 cBSI3N HeCOBCTBEHHOrO MHTerpana Pumana ons

HeoTpuuaTenbHoOWn PyHKLMK ¢ nHTerpanom JleGera. Mpumep
PYHKLMN HECOBCTBEHHO MHTErpUpyeMon no PumaHy, HO He

CYMMUPYEMOW.

Teopema Jlebera o npegenbHOM nepexoge nog 3Hakom
uHTerpana (tpu nemmbl). Cneagcreus 1 n 2. Teopema dary.

OnpepgeneHue n3amepmmoro MHOXeCTBa U ero Mepbil.
lMpocTenne cBOMCTBA U3MEPUMbBIX MHOXECTB. Teopema 06
06beaMHEHNM U3MEPUMbIX MHOXECTB, crecTeue ans
nepecevYeHns M3amMepuMbiX MHOXECTB. Teopema 0 Mepe
06beaMHEHNS MONApHO He NepecekakrLnXcs N3MepUMbIX
MHOXecTB. TeopemMa 0 Mepe 06beAMHEHMS pacLUUPSIIOLLENCS
nocnefoBaTenbHOCTM N3MepMMbIX MHOXecCTB. CrieacTeume o
Mepe 00beaMHEHMS 3MEPUMBbIX MHOXeCTB. CneacTeme o Mmepe
nepeceveHus yboiBatoLen nocnenoBaTenbHOCTU U3MEPUMBIX
MHOXECTB.

CyuiecTBOBaHNE HEN3MEPMMOIrO MHOXECTBa (MHOXECTBO
JlyanHa). CTpykTypa M3MeprMmMoro MHOXeCTBa NOSOXUTENBHON
Mepbl.

3.8

Teopus Jlebera

BHelwHAa mepa MHOXecTBa. Teopema O BHELLUHEN Mepe
N3MepMMOro MHoxecTea. Teopema 06 N3ameprmocTy
MHOX€eCTBa B TEpMUHAX BHeLLHen Mepbl. Onpegenexune
n3MeprmMoro MHoxecTsa no Jlebery B TepmMmnHax BHELLHEN 1
BHYTPEHHEN Mepbl.

PyHKUMK, namepumble no Jlebery. Teopema 0 MHOXeCTBaxX
dyHKUMIA, namepumblx no Jlebery n no Puccy.

Onpepaenenwne no Jlebery nHterpana oT OrpaHUYeHHoOW
n3meprnmon yHkLun. Teopema 0 coBNageHnn uHTerpana no
Jlebery n nHterpana no Puccy oT orpaHM4eHHOM M3MeEPUMON
dyHkummn. Onpegenexuve no Jlebery nHterpana ot
HeorpaHuyYeHHOW namepunmon yHKkLMKn. Teopema o coBnageHun
MHOXeCTBa (PYHKUMIN, UHTErpMpyembix no Puccy, ¢ MHOXXecTBOM
dYHKUMIA, nHTerpupyembix no Jlebery.

3.9

WHTerpupoBaHmne no
N3MEPMMOMY MHOXECTBY.
O600LLEeHnss Ha BECKOHEYHbIN
NPOMEXYTOK U OYHKL MK
HECKOINbKNX NepeMeHHbIX

WHTerpupoBaHue no nsmepnumomy MHoxectBy. [NpocTteniine
cBoncTBa. Teopema 06 nHTerpupoBaHun nNo o6 bLegUHEHNIO
N3MepUMbIX MHOXeCTB. TeopemMa 0 CyMMUPYEMOCTH
HeoTpuuaTenbHOW PyHKUMM Ha OO beANHEHUN N3MEPUMBbIX
MHOXecTB. OLeHKa nHTerpana no n3aMepumMomy MHOXECTBY.
Teopema 06 abcontoTHONM HenpepbIBHOCTU MHTerpana Jlebera.

Cnyuan 6eckoHe4YHOro npomMexyTka. [lokasaTenscTBo
M3MepuMOCTU npeaerna uamepumbix yHkunin. Mepa
nepecevyeHus yobiBatoLLen nocnegoBaTenbHOCTU U3MEPUMbIX
MHOXECTB.

Cny4yai (pyHKLMM OBYX HE3aBUCUMbIX NepeMeHHbIX. Teopema
dybuHn (6e3 gok-Ba). Teopema 0 CyMMUPYEMOCTM NO
NPSIMOYroNbHUKY OYHKUWM, A58 KOTOPOW CyLLEeCTBYET OAWH U3
NOBTOPHbIX MHTErpanoBs, ABa CneacTBus.

3.10

lMpocTpaHcTBa CyMMUPyEMbIX
dyHKLUNIA

L,[a,b]

). HepaBseHcTBo Nenbaepa. Hopma gnsa cnyyas

MpocTtpaHcTBa
O0<p<w

. (onpegeneHne N NMMHENHOCTb Ans

1< p<oo

3.11

JINHEeNHble orpaHNYeHHbIe
onepaTtopbl

L,[ab] L.[a,b]

MonHoTa npocTpaHcTBa
(onpegeneHue n Hopma).

. MpocTpaHcTBO

JlnHelHble onepaTopbl U hyHKUMOHAMbI (onpeaeneHus).
Teopema 0 NIMHENHOM onepaTope, HEMPEPLIBHOM B OOHON




Touke. OrpaHMYEeHHbIN NIMHENHBIN OnepaTop U TeEopema O CBSI3U
OrPaHNYEHHOCTM NIMHEHOIO oneparopa C ero
HeNnpepbIBHOCTHHO.

Hopma nuHeiHoro orpaHMyeHHoro onepatopa (onpeaeneHve).
TeopemMa 0 BbIMUCMIEHUN HOPMbI onepaTopa.

MpocTpaHCTBO NUHENHBIX OrpaHUYEHHbIX onepaTopoB. Teopema
0 NOSIHOTE MPOCTPAHCTBA NMUHENHbLIX OrPaHNYEHHbIX
onepaTopoB (B CMbICNe paBHOMEPHOW CXOAUMOCTM).

CunbHas cXxogMMOCTb NIMHEVHbLIX ONepaTopoB, CBA3b C
PaBHOMEPHOW CXOANMOCTbHO.

Teopema 0 NPOAOMKEHMM TIMHENHOTO onepaTopa no
HenpepbIBHOCTU Ha Bce NpocTpaHcTBo. O6paTtumMbin 1
obpaTHbIV onepaTopsbl (onpegenenunst). Teopema o NMHENHOCTY
obpaTtHoro onepaTtopa.

3.12

OGpaTtumble onepaTopbl

Ycnosue o6paTMOCTU NMHEHOTO onepaTtopa. Ycrosue
06paTUMOCTU NMHEHOIO onepaTopa W orpaHU4YeHHOCTU
obpaTHoro. Jllemma 06 06paTMMOCTU NIMHEHOIO onepaTopa u
obpaTHOM onepaTope. HenpepbiBHO 06paTMbIA onepaTop
(onpegeneHune). CneacTeme o HENpPeEPLIBHO 00paTMMOM
oneparope.

Teopema baHaxa 0 HenpepbIBHOWM 06paTMMOCTK onepaTopa
(oBe nemmbl 1 Teopema).

PesonbBeHTa NMHEHOro onepaTopa 1 ero CnekTp
(onpenenenus). Teopema 0 perynsapHOM MHOXECTBE 1
npeacTaBneHMn pe3onbBeHTbI, CNeacTBUe Ans cnekrpa.
Teopema 06 OTKPbITOCTU PerynspHoOro MHOXeCTBa, CeAcTBMe
Ans cnekrpa.

3.13

3aMKHyTble ornepaTopbl

3amkHyTble onepaTtopbl (onpegeneHue). Teopema o
3aMKHYTOCTW OrPaHNYEHHOro onepaTopa.

3.14

JInHenHble orpaHnYeHHbIe
dyHKUMOHanbI

MpopomkeHne NMHENHOTO OrpaHUYEHHOro pyHKUMOHana —
nemma u Teopema XaHa - baHaxa.

OGLLMA BUA NMUHENHBIX OrpaHUYeHHbIX PYHKLMOHANOB B
HEKOTOPLIX MPOCTPaHCTBAX.

BTopoe conpsikeHHOe NPOCTPaHCTBO U pedSIEKCUMBHbIE
npocTtpaHcTBa. Cnabasi CxogMMOCTb 3/1IEMEHTOB B
HOPMUPOBAaHHbLIX NPOCTPAHCTBax (onpeaeneHue). MNMpocrtenne
CBOWCTBA: eANHCTBEHHOCTb cnaboro npegena, CBA3b CO
CXOOUMOCTBIO MO HOPME, OrPaHNYEHHOCTb Crabo cxoasLlencs
nocrnefoBaTenbHOCTH, OLEHKa Ang HopMbl cnaboro npegena.

3.15

Cnabasi cxoauMocTb
3MIEMEHTOB

Cnabo nonHeble NpoCcTpaHCTBa M Teopema O cnabon nonHote
pednekCcnBHbIX NPOCTPaAHCTB. Teopema o criabon cXxoanmocTu B
KOHEeYHOMepHOM npocTpaHcTBe. Cnabo oTHOCMTENBHO
KOMMaKTHble MHOXecTBa (onpegeneHune). Teopema 06
OrpaHNYEHHOCTM cNabo OTHOCUTENBHO KOMMAKTHOIO
MHOXecTBa. Teopema o cnabor OTHOCUTENBHOW KOMMAKTHOCTU
OrpaHN4YEHHOrO MHOXeCTBa B pedrIeKCUBHOM MPOCTPAHCTBE
(ookasaTenbCcTBO ANns rmnb0epToBa NPOCTPAHCTBA).

3.16

ConpsixeHHble onepaTopbl

ConpsiKeHHbI onepaTtop (onpeaeneHve aAns orpaHU4YeHHoro
onepatopa). Onepatop ®pearonbma ¢ SAPOM, CYMMUPYEMbIM C

KBaZipaTOM 1 COMPSKEHHbIN K Hemy B npocTpaHcTee L,[a,b].

Teopema 0 NMHENHOCTM U HOPME COMPSXXEHHOro oneparopa.
OnpefeneHne cConpshkeHHOro onepaTtopa B rmnb6epToBoM
NPOCTPaHCTBE.

3.17

BrnonHe HenpepbiBHbIE
onepaTopbl

BnonHe HenpepbiBHbIE OnepaTopbl (onpeaenexue). Teopema o
MHOXeCTBe BMOSIHE HenpepbIBHbIX onepaTopoB. Teopema o
BMOJIHE HEMPEPBLIBHOCTM onepaTopa, onpeaernieHHoro Ha
KOHEYHOMEPHOM MPOCTPAHCTBE, UMK AENCTBYIOLLErO B
KOHeYHOMepHoe NpocTpaHcTBo. TeopeMa o BronHe
HenpepbIBHOCTY ornepaTopa, CONPSHKEHHOrO K BMOSHE
HenpepbiBHOMY. BrnonHe HenpepbiBHbIE onepaTopbl 1 criabas
CXOAMMOCTb (AB€e NeMMbI M TEOpeMa).

3.18

BnonHe HenpepbIBHOCTL onepaTopa Ppearonbma c




HenpepbisHbIM siapom: u3 C[a,b] 8 C[a,b], ns L,[a,b] B
Cla,b],us L,[a,b] 8 L,[a,Db]. Bron+e HenpepbiBHocTb
onepaTtopa ®pearonbma ¢ AAPOM, CYMMUPYEMbIM C KBaApaToMm,
w3 L,[a,b] 8 L,[a,b]. Teopus Pucca - LWaynepa nuHenHbix
ypaBHEeHU BTOPOro poaa. Jlemma o MHOXeCcTBe 3HayYeHun

onepatopos | —Au | —A”.

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

No HanmeHoBaHuve Buabl 3aHsaTMI (YacoB)

pasgena Jlekum JTabopaTtopH [CamoctodatenbHa| Becer

n/n
ANCUUNITNHbI " ble s paboTa o)

KoHTposnb

1. MeTpuyeckune
npocTpaHcTBa 4 4 8

2. InHenHble
npocTpaHCcTBa 6 4 10

3. HopmupoBaHHble
npocTpaHcTBa 6 4 10

4. lMpocTpaHcTBa €O
CKanspHbIM
npovssegeHneM

N3mepumble
YHKLUMN U 6 6 12
MHoxecto C~

6. CymmMmunpyemble
YHKUMM N 4 4 8
nHTerpan Jlebera

7. Mepa MHOXecTBa 10

O
(o205

8. Teopus Jlebera 10

WHTerpupoBaHue
no N3Mepnmomy
MHOXECTBY.
Ob600LeHns Ha
0. GEeCKOHEYHbIN 6 4 10
NPOMEXYTOK U
dyHKUMM
HECKONbKMX
nepemMeHHbIX

lMpocTpaHcTBa
10 CYMMUpPYEMbIX 4 6 10

JyHKUMIN

JInHenHble
11 orpaHuyeHHble 4 6 8 4 22
ornepaTtopbl

12 Ob6paTtnmblie 26
onepaTopsbl

13 3aMKHyTble 4 4 4 4 16




onepartopbl

InHenHble
14 orpaHuYeHHble 4 4 8 4 20
dyHKUMOHanbI

Cnabas
15 CXOOMMOCTb 4 4 6 6 20
3NemMeHToB

ConpsikeHHble
oneparopsbl

16

BnonHe
17 HenpepbIBHbIE 4 4 6 4 18
orneparopsl

IvHenHble
18 ypaBHeHusa 4 4 4 4 16
BTOPOro poga

Bcero 34 36 100 82 252

14. MeToau4yeckue ykasaHMAa Ans ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDbI

Mpy M3y4eHUn QUCUMNIHLI PEKOMEHAYETCSl UCNONb30BaTh CrieayloLLme cpeacTBa:

- pEKOMEHOYEMYIO OCHOBHYIO U OMONMHUTENbHYIO NUTEpaTypy;

- paboTa ¢ KOHCMNeKkTaMun nekumi;

- MeToAMYEecKMe yKka3aHusi n Nocobus;

- KOHTPOrbHbIE 3afaHus 4 3aKpenneHns TeopeTMYeckoro Matepuana;

- 9N1EKTPOHHbIE BEPCUM Y4EOHMKOB M METOANYECKUX YKa3aHWI NS BbINONHEHWUSI NPaKTUYeCcKMx paborT.

15. lMepeyeHb OCHOBHOW W [OONOSIHUTENILHOW nUTepaTypbl, PeCypcoB WHTEpHeT,
HeobXoAUMbIX A4S OCBOEHUSI AUCLIMIMIIUHbI
a) OCHOBHas nutepaTypa:

Ne
NcTouHmk
n/n
1 JlioctepHuk, JI.A. Kpatkmii Kypc ¢yHKUMOHANbHOrO aHanusa [OneKTpoHHbIM pecypc] : ydebHoe
nocobwve / J1.A. JlloctepHuk, B.1. Cobones. — 3nekTpoH. agaH. — CI16. : JlaHnb, 2009. — 272 c.
Cwmarun B.B. C6opHuk 3agaHun ana nabopatopHbix paboT no Kypcy "®yHKLMOHamNbHbIN aHanM3 1
2 WHTerpanbHble ypaBHeHus" : [Inga ctyd. 2 u 4 k. mat. dak. Bcex popm obydeHus / BopoHex. roc. yH-
T. Kadb. dpyHkumoH. aHanunsa u onepatop. YpasHeHun/ Coct. B. B. CmaruH.— BopoHex, 2001 .—
27 c.
TpeHornH B.A. ®PyHKUMOHanNbHBLIV aHanM3 : y4ebHWK Ana cTyd., oby4. no chneunanbHOCTSAM
3 | "Marematu-ka" n "MpuknagHaa maTtematuka" / B. A. TpeHormH.— W3g. 4-e, vcnp. — M.
Puamarnurt. — 2007. — 488 c.

0) gononHuTenbHasa nuTepartypa:

Ne
NcTouHMK
n/n
4 Konmoropos A.H. 3nemeHTbl Teopun YHKLMIA 1 YHKLMOHANBHOrO aHanuaa: y4ebHoe nocobue

anga cryg. mar. cnel. yH-ToB / A.H. Konmoropos, C.B. ®omnH. — M. : Hayka. — 1968. — 496 c.
Pucc, ®. Jlekuuun no pyHkumoHanbsHomy aHanusy / ®. Pucc, b. CekedanbBu-Hagp ; nep. ¢ dp.
5 O.A. BacunbkoBa nog pen. C.B. domuHa; pen. C.A. TensikoBckun .— M3a. 2-e, nepepab. n gon.
— M. : Mup, 1979 .— 587 c.

Cobones B.W. Jlekuuun no gononHUTENbHLIM rMaBamMm MatemMaTnyeckoro aHanmsa. — M. : Hayka.
— 1968. — 288 c.

LWwnnos, Meopruin EBreHbeBu4y. MaTematuyeckun aHanma. BTopoli cneuunanbHbii Kypce : y4ebHoe
nocobve gns roc. yH-toB / I".E. Wunos .— M. : Hayka, 1965 .— 327 c.

B) MHPOPMALMOHHbIE 3NIEKTPOHHO-0bpa3oBaTenbHble pecypchbl (oduLmanbHble pecypchbl
NHTEPHET)*:



Ne P
ecypc
n/n yp
8 YHusepcumemckasi bubnuomexka ONLINE http://biblioclub.ru/
9 AnekmpoHHas bubnuomeka 3HE BI'Y https://lib.vsu.ru/

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO ob6ecneyvyeHns ANsi CaMOCTOATeNbHOM paboTbl

Ne

NcTouHKK
n/n

JlioctepHuk, J1LA. KpaTkun kypc (yHKLMOHANBHOro aHanu3a [ONeKTpoHHbIN pecypc] : yyebHoe
1 nocobue / J1.A. JltoctepHuk, B.N. Cobones. — 3nekTpoH. gaH. — CI16. : JlaHb, 2009. — 272 c.
— Pexum goctyna: http://lanbook.lib.vsu.ru/books/element.php?pll id=245

CwmarmH B.B. Mertpudeckme npoctpaHctBa. [locobne no kypcy — OyHKUMOHaMbHbLIN
2 aHanu3 . CneumanbHoctb 010101 (010100) -- MaTemaTuka // BopoHex. roc. yH-T. BopoHex.
2005. 35 c.

17. UHdopMaLMOHHbIe TEXHONOrMN, UCNOoSb3yeMble ANA peanvM3auum y4ebHomn
ANCLUNIINHBI, BKINOYanA nporpamMmmHoe obecnevyeHne MHOOPMaLUOHHO-CMpPaBOYHble
cUcTeMbl

Het

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:
JlekunoHHasn aygutopus, ayautopumn ans nabopaTtopHbIX, KOMAbTEP, MYNbTUMEANNHBIN

NPOEeKTOop, AOCKa (Mer, MapKepbl).

19. PoHA OLEHOYHbIX CPEeACTB:

19.1. MepeyeHb KOMMNETEHLMN C YKazaHWEM 3TanoB (hOPMUPOBaHUS U

nnaHnpyembiX pe3ynbTaTtoB oqueva

3HaHWN, YMEHUWN, HaBbIKOB)

AUCLMNIIUHBI UNK
MoAayns 1 ux
HanMeHoBaHue)

Kon v copepxaHue | MNMnaHnpyemble pe3ynbTaTbl 06y4yeHUs ATanbl
KoMneTeHUuu (unu (nokasaTenu AOCTUXEHUA 3afaHHOro ¢opmupoBaHus dOC*
ee yacTu) YPOBHS1 OCBOEHUA KOMMNETeHLH KOMMeTeHuuun (cpeaoctBa
nocpeacTtsom popMMpoOBaHUS (paspenbl (Tembl) OLieHMBaHMs)

OK-7

CnocobHocTb Kk
camMoopraHusaumm u
K camoobpa3oBaHuto

3HaTb: cogepxaHue npoLeccos
camMoopraHusaummu n camoobpasoBaHus,
X 0COBEHHOCTEN N TEXHOMNOIMI
peanusaumm, ucxoasa u3 uenemn
coBepLueHCTBOBaHUA
npogeccnoHanibHON OeATEeNbHOCTH.

YMeTb: nnaHupoBaTb Lenu u
yCTaHaBNMBaTb NPUOPUTETLI NpU

YCTHBIN onpoc.

Bblibope cnocoboB NPUHATUS pPELLEHUI C JlabopatopHble
y4eTOM YCINOBUI, CPEACTB, JIMYHOCTHbIX Paspgensl 1-18 3aHaTUS.
BO3MOXHOCTEN U BPEMEHHOMN KoHTpornbHble
NepcneKTUBbI JOCTKEHUS; paboTbl 1-4

OCYLUECTBJIEHNA OeATENIbHOCTHU.

BnapgeTb: npuemamu camoperynauum
3MOLMOHASBHBLIX U PYHKLMOHATBbHBIX
COCTOSIHWI MPW BbINOSHEHUU
npodeccuoHarnsHon AeaTenbHOCTY;
TEXHOMOrMsIMM opraHM3aLmmn npowecca
camoobpa3oBaHusi; npueMamm
LenenonaraHnsi BO BpEMEHHOM
nepcnekTuee, cnocobamm



http://biblioclub.ru/
https://lib.vsu.ru/
http://lanbook.lib.vsu.ru/books/element.php?pl1_id=245

NNaHMpoBaHWs, OpraHn3auum,
CaMOKOHTPOSISi U CAMOOLIEHKN
OesaTeNnbHOCTY.
OrnK-1 3HaTb: OCHOBbI TEOPUN NNHENHbBIX
["oTOBHOCTB DYHKLMOHANOB N NUHENHbIX
ncrnonb3oBaTb 0onepaTopoB, MPUHLMMbI CYLLECTBOBAHNS
dyHOaMeHTanbHble HENoABWXHbIX TOYEK Y PasfnyHbIX
3HaHuA B obnactu KNaccoB onepaTopoB.
MaTeMaTU4eckoro YMeTb: NpuMeHATb MeToabl
aHanusa, hyHKLMOHaNbLHOro aHanusa Aans
KOMTMJIEKCHOIO " peLlleHnsa NnpuknagHbIX 3agad B Paspgens! 1-18 YCTHbI onpoc.
hyHKLMOHANbHOro pa3nun4yHbIX NpegMeTHbIX 061acTsx. JlaGopatopHble
aHanuaa, anre6psl, BnapeTb: npyuemamu n metogamm 3aHATHS.
aHanuTU4ecKon peLleHns MHTerpanbHbIX U ONepaTopHbIX KoHTporbHble
reoMeTpum, ypaBHEHU. paboTbl 1-4
AnbdepeHUnansHoi | YmeTb: yunTbIBaTb OCHOBHbIE
reomeTpum n TpeboBaHWa MHHPOPMALIMOHHOMN
Tononorum, ©e30nacHOCTU NpuY peLleHnmn
AndpepeHumanbHbIX | npodeccroHarnbHbIX 3aaay.
ypaBHeHu, BnapeTb: cnocobHOCTLIO pelaTb
AVCKPETHOM cTaHapTHble 3aaaum
MaTeMaTukn 1 npodeccnoHanbHoON AesTeNbHOCTH Ha
MaTeMaTh4ecKo OCHOBE MH(OPMALIMOHHOM 1
NOruku1, Teopmn Bubnuorpadunyeckon KynbTypbl €
BEpOsiTHOCTeW, npMMeHeHemM MHMOPMaLMOHHO-
mMaTemMaTu4eckou KOMMYHUKaLMOHHbIX TEXHOSOIMI U C
CTaTUCTUKK U Y4E€TOM OCHOBHbIX TpeboBaHMI
Clny4aunHbIX NMHopMaLnoHHON 6e30nacHOCTH.
npoLeccos, YMeTb: UCNonb30BaTb UCTOYHUKM
HYMCNIEHHBIX METOAI0B, | yHhOPMALMM, HAXOANTD,
TeopeTnyeckon KnaccnduumnpoBaTh 1 OLEHNBATb
MexaHu B Ha4eHHY MHopMaLMIo, a Takke
bynyweit _ | ncnonb3soBath ee ANa paclunpeHns
NPOHECCHOHANBHOW | cBOEro HayYHOro MUPOBO33PEHMSI.
AEATENBHOCTH BnageTb: HaBblKaMy NMPUMEHEHNS
COBpEMEHHbIX MeToA0B cbopa,
00paboTkn N aHanm3a faHHbIX; BNageTb
HaBblkamMn camoobpa3oBaHusi; BNaaeTb
HaBblkaMW MPUMEHEHUS HaNgEeHHON
NHdOPMaLMK ON1S PacLUMPEHNsT 1
yrnybneHns CBOEro Hay4Horo
MUPOBO33peHUS
YMeTb: NpUMeHsiTb annapat
byHKLMOHAaNbLHOro aHanusa ans
JoKasaTenbCTBa YyTBEPXKAEHUN U
Teopewm;
BnapeTb: HaBblkamMu aHanusa u
WHTepnpeTaunm pe3ynbTaToB peLleHus
3agav.
MpomexyToyHas aTrecTauus 3ayerT, 9Kk3aMeH

* B rpape «POC» B 0basaTenbHOM MNOpPsiAKE MNEPEYUCTAIOTCA OLEHOYHble cpeacTBa TeKkylwen wu
NPOMEXYTOYHOWN aTTecTauunin.

19.2 OnucaHue KpuTepueB U LuKallbl OLEHUBaAHUA KOMMETEeHUUN (pe3ynbTaToB oOy4yeHus) npu
NPOMEXYTOYHOM aTTecTauum

YpoBeHb
cchopmmpoBaH
HOCTU
KOMMNEeTeHUNN

KpuTepumn oueHuBaHnsa KomneTeHunin LLikana oueHok




3avéTt

O6y4arowmncsa 3HaeTe OCHOBHbIE OnpeaerieHns, Teopembl. YMeeT ba3zoeniti 3aumeHo
NPUMEHSATb MX K NpakTU4yecknm 3agaHunsam. Obyvatoimiica naet ypo8eHb

npaBuSibHblE OTBETHI HA 4OMNONHUTENBbHbLIE BONPOCHI.

O6yyarowmiicss 4EMOHCTPUPYET OTPbIBOYHbIE, (PparMeHTapHble - HesaumeHo

3HaHMA (NMMBO MX OTCYTCTBME) OCHOBHBIX NMOHATUW, ONPEAEneHni 1
TeopeM, UCNonb3yeMbIX B Kypce, He AaeT NpaBuiibHble OTBETHI Ha
OOMONHUTENbHbIE BONPOCHI.

Ok3ameH
Ob6yyaowmnca B nonHOM Mepe wucnonb3yeT dyHAaMeHTanbHble | [loebiteHHbIl OmsuyHo
3HaHMs B 06nacTu MatemMaTU4yecKoro aHanmsa, yHKUMOHamNbHOro ypOBeHb

aHanu3a u Opyrux OucuuniuH, cnocobeH K onpeaeneHuno obLLmx
¢OpM 1 3aKOHOMEPHOCTEN OTAENbHOW AaHHOW npeameTHoW obractu
yMeeT CTpOro JokasaTtb YTBepXAeHusi, hopmynmpoBaTb pesyrnbTaThl,
ObICTPO BMAWT CreacTBUSA NMOMYyYEHHOro pesynbTara

OTBeT Ha KOHTPOSbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYET ba3sosnbili Xopowo
OOHOMY W3 MEepeyYUCrieHHbIX MoKasaTernen, Ho obyvawwwmicsa paet ypo8eHb

npaBuibHbIE OTBETHI HA AOMOMHUTENbHbIE BOMPOCHI

OTBET Ha KOHTPOJIbHO-U3MEPUTENbHLIN MaTepuan He COOTBETCTBYET lMopozoeniti Yoosnemsopu-
nobbiM OBYM-TPEM M3 MEPEYUCIIeHHbIX MokasaTtenen, obydatouincs Ypo8eHb meJsibHO

[aeT  HenofHble  OTBETbl Ha  JOMOMHUTENbHbIE  BOMPOCH,
OEMOHCTPUPYET YaCTUYHbIE 3HAHUS,.

OTBET Ha KOHTPOSIbHO-U3MEPUTENBHBLIN MaTepuan He COOTBETCTBYET - Heydosnemsopu-
yeTbipemM U3 nepedncrneHHblx nokasarenen. OB6ydatowmncs meJsibHO
OEeMOHCTpUpYeT OTPbIBOYHbIE, (bparMeHTapHble 3HaHus, AoMyckaeT
rpyoble oWmnGKN

19.3 TunoBble KOHTPOSbHble 3adaHUMA WU MHble MaTepuanbl, HeobxoauMmble ANA OLEHKU
3HaHMW, YMEHWN, HaBbIKOB W (MNK) onbiTa [eATEeNbHOCTU, XapakTepusywuwme 3Tanbl
t¢hopMmupoBaHuA KOMNEeTeHLUM B NpoLiecce 0OCBOEHMA obpazoBaTenibHOM NporpaMmmsbl

19.3.1 MNepeyeHb BONPOCOB K 3a4eTy:

1. HepaBeHcTBO KOHra ons KoHeYHbIX CyMM, HepaBeHCTBO [enbaepa Anst KOHEYHbIX CYMM.

2. HepaBeHcTBO Menbaepa Ans KOHEYHbIX CYMM, HEPaBEHCTBO MUHKOBCKOrO Anst KOHEYHbIX CYMM.

3. MNpuMeHeHne nNpyHUMNA CKUMaKLLMX OTOBPaXEHUN K UHTErpanbHbIM ypaBHeHusM Ppearonbsma BTOPOro
poaa.

4. OnpegeneHuss oTHOCUTENbHO KOMMAKTHOMO M KOMMAKTHOroO MHOXecTBa. Teopema 006 orpaHM4eHHOCTU
OTHOCUTENBHO KOMNAaKTHOro MHOXecTBa. Teopema BelepwTtpacca.

5. CBOWCTBO OPTOroHanbHOCTU (OMpederneHnss OpPTOroHasbHbIX SMEMEHTOB, 3feMEHTa OpPTOroHanbHOro
MHOXECTBY, OPTOrOHarnbLHOro JOMNoMNHeHUs). Teopema O pas3noXeHny afieMeHTa B CyMMY MPOEKLMIA.

6. OpToroHanbHass cymma nognpocTpaHcTea. POpMynMpoBKa TeOpeMbl O MAOTHOCTU  JIMHEWHOrO
MHOroobpasus B rufibGepToBOM NPOCTPAHCTBE.

7. Ycnosue Jlvnwmua n cxkmmarowme otobpaxeHus (onpegenenus). MpuHUMN CxMMatowmx oTobpaxeHun (c
OLIEHKOM NOTPELLHOCTK).

8. Teopema Xaycgopda.

9. JlnHelrtHOe NPOCTPAHCTBO CO CKassipHbIM Npou3BeaeHneM (onpeaeneHune, NnpocTenlne CBOMCTBA).

10. HepaseHcTBO Kowmn-ByHsIKOBCKOrO, HOpMa, CBOMCTBO HEMPEPLIBHOCTU CKanapHOro Npon3seaeHns.

11. Onpegenenue runbbepToBa NpocTpaHCcTBa. MNpumepbl NPOCTPaHCTB CO CKanspHbIM NPON3BEAEHNEM.

12. OnpepgerneHne cxoguMoCcTn B METPUYECKMX NPOCTpaHCcTBax. CxoaumocTb B npocTpaHcTBax Cla,b], s.

13. CoBepLUeHHbIe, MMOTHbIE, BCOOY NMOTHbIE, HArAE He NNOTHble MHOXecTBa (onpefeneHus). MHoxecTBa
nepBoOi 1 BTOPOW KaTeropun (onpeaenexHns n npumepsl). Teopema bapa.

14. JlnHenHble npocTpaHcTBa (onpeaenexue JIM, npoctenwne

csoncTaa, npumepsb J1IM).

15. Teopema 06 OTHOCUTENBHOM KOMMAKTHOCTM MHOXECTBA B KOHEYHOMEpPHOM JTHT.



16. OnpeneneHns TOYKM MPUKOCHOBEHWS U 3aMblkaHUS MHOXecCTBa. Teopema O CBOWCTBax onepaLuu
3aMblkaHMA MHOXecTB. Teopema O HeoGXOOMMOM W [OCTaTOYHOM YCMOBMU ANS TOYKM MPUKOCHOBEHUS
MHOXecCTBa.

17. [1Be TeopeMbl O HENPEPbIBHbIX PYHKUMAX 1 NPoobpasax OTKPbITbIX M 3aMKHYTbIX MHOXECTB.

18. OnpegeneHus 3aMKHYTOro oTpeska W BbIMYKIOro MHoxecTBa. JInHelHast 3aBUCMMOCTb U HE3aBUCMMOCTb
anemeHToB. JInHenHoe MHoroobpasune, NuHernHaa obonoyka (onpeaeneHus, ABe NemMMbl).

19. dopmynunpoBka TeopemMbl 06 IKBMBANEHTHOCTU HOPM B KOHEYHOMEPHOM HOPMUPOBAHHOM NPOCTPaHCTBE.
20. 3aMKHYTOCTb KOHEYHOMEPHOro NUHENHOro MHoroobpasus. NonHoTa KOHEYHOMEPHOro HOPMUPOBAHHOMO
NpOCTpaHCTBa.

MepeyeHb BONPOCOB K 3K3aMeHY:

1.JInHenHble onepaTopbl U YHKUMOHAnbI (onpeaeneHuns).

2. Teopema 0 NMHEHOM onepaTope, HernpepbiBHOM B OHOM TOYKE.

3.0rpaHnYeHHbIN NMHENHBIN onepaTop 1 TeopemMa O CBA3N OrpaHUYEeHHOCTU NIMHENHOIO
onepartopa C ero HenpepbIBHOCTLIO.

4. Teopema 06 OrpaHM4EHHOCTU JIMHENHOIO onepaTopa, onpeaeneHHoro Ha KOHEYHOMEPHOM
NnpoCTpaHCTBeE.

5.Hopma nuHenHoro orpaHnM4YeHHoOro onepaTtopa (onpegenexHue).

6.Teopema 0 BblYUCIIEHUN HOPMbI OnepaTtopa.

7.0nepatop Ppearonbma B npoctpaHcTee Cla,b] n ero Hopma.

8.0nepatop anddepeHumposarus B Cla,b] n ns C'[a,b] B C[a,b].

9.MpoCTpaHCTBO NUHENHBIX OrpaHUYEHHbBIX ONepaTopoB.

10.Teopema 0 NOMHOTE NPOCTPAHCTBA NIMHENHbIX OrPaHNYEHHbIX ONepaTopoB (B CMbICNe
paBHOMeEpHOW cxoammocTn). CneacTeme Ans CONPS)KEHHOrO NPOCTPaHCTBA.
11.MNpounsBeneHne NIMHENHbLIX ONepaTopoB.

12.CrnbHaga cxoguMOCTb JIMHENHbBIX ONepaTopoB, CBSA3b C paBHOMEPHOW CXOANUMOCTBIO.
13.MpnHUMN paBHOMEPHOW OrpaHNUYEHHOCTM (IeMMa 1 Teopema).

14. Teopema 0 NONHOTE NPOCTPAHCTBA NIMHENHbLIX OrPaHNYEHHbLIX ONEpPaTopoB (B CMbICne
CUNbHOWM CXOOUMOCTM).

15.Teopema 0 NPOAOIPKEHMM NIMHEMHOIO onepaTopa No HenpPepbIBHOCTM Ha BCe NPOCTPAHCTBO.
O6paTtumbii n obpaTHbIN onepaTtopbl (onpeaeneHuns).

16.Teopema 0 NMHENHOCTN 0OpaTHOro onepaTopa.

17.YcnoBne o6paTMMOCTUN NIMHENHOrO onepaTopa. Ycnosue obpatMmocT IMHENHOIO
onepartopa 1 orpaHM4YeHHOCTN obpaTHOrO.

18.Jlemma 06 06paTUMOCTN NIMHENHOrO onepaTopa 1 obpaTHOM onepaTtope.
19.HenpepbiBHO 06paTnMbI onepaTtop (onpeaeneHue). Crneacrene o HenpepbiBHO 06paTnMom
oneparope.

20.Teopema baHaxa 0 HenpepbIBHOM 0BpaTMMOCTK onepaTtopa (ABe nemMmbl U Teopema).
21.Pe3onbBeHTa NMHENHOrO onepaTopa M ero CnekTp (onpeaenexms).

22.Teopema 0 perynsapHoM MHOXECTBE 1 NpeacTaBreHnn pe3osibBEHTbI, CneacTeBne ans
cnekTpa.

23.Teopema 06 OTKPLITOCTU PErynspHOro MHOXeCTBa, CneacTBMe ANs crnekTpa.

24 .3amkHyTbIe onepaTopbl (onpegeneHune). Teopema 0 3aMKHYTOCTM OrPaHUYEHHOrO
onepartopa.

25.3aMKHYTOCTb onepaTopa anddepeHumposanms B Cla,b].

26.Teopema 0 3aMKHYTOCTM oneparopa, 06paTHOro kK 3aMKHYTOMY, CrleacTBME AN1st HENMPEPbIBHO
obGpaTumoro onepartopa.

27 .[exapToBO Npou3BeAeHNE NMMHENHBbIX HOPMUPOBAHHbLIX NPOCTPAHCTB (NIMHENHbIE onepalmu,
HopMma 1 nonHoTa). Mpadmk NMHeNnHoOro onepaTopa.

28.Jlemma o rpadmke 3aMKHYTOro oneparopa.



29.Teopema 0 3aMKHYTOM onepaTtope, ornpegerieHHoOM Ha BCEM NPOCTPaHCTBE.

30.MNpogomkeHne NMHeNHOro OrpaHNYeHHOro (pyHKUMoHana — nemmMma n TeopemMa XaHa -
BaHaxa (nokasaTtenbcTBo Ans cenapabenbHOro BELLLECTBEHHOMO NPOCTPAHCTBA).

31.Tpwu cneacrteus.

32.Jlemma 0 BUopTOroHanbHbIX CUCTEMAX.

33.061Wwmi BUA, NMHENHbIX OrPaHNYEeHHbIX PYHKLMOHANOB B MPOCTPaHCTBaX: KOHEYHOMEPHOM,
I, (1< p <), mnbbeptosom, L [a,b](l< p<oo) (cnyyan p=2 6e3 fokasaTenscrsa).

34.BTopoe conpsiKeHHOe NPOCTPaHCTBO U pednekCUBHbIE NPOCTPAHCTBA.

35.Cnabas cxogMMOCTb 91IEMEHTOB B HOPMUPOBAHHbLIX MPOCTPAHCTBax (onpeaeneHume).
[MpocTenwmne cBOMCTBA: €OUHCTBEHHOCTb criaboro npegena, cBs3b CO CXOAMMOCTbIO MO HOpME,
orpaHn4YeHHOCTb cnabo cxoasuencs nocneaoBaTenbHOCTU, OLeHKa A5 HOpMbl crnaboro
npegena.

36.Cnabo nosnHble NpOCTpaHCTBa U Teopema O cnabon NoNHOTe pedrIEKCUBHBIX NMPOCTPAHCTB.
37.Teopema o cnabor cxoguMoCTV B KOHEYHOMEPHOM npocTpaHcTee. Cnabo oTHOCUTENBHO
KOMMaKTHble MHOXeCTBa (onpeneneHue).

38.Teopema 00 orpaHM4EHHOCTN cnabo OTHOCUTENBbHO KOMMAKTHOrO MHOXECTBA.
39.Teopema o cnabor OTHOCUTENbHOWM KOMMAKTHOCTN OrPaHNYEHHOr0 MHOXECTBa B
pednekCcMBHOM NPOCTpaHCTBE (4OoKa3aTenbCTBO ANSA rmnbbepToBa NPOCTpaHCTBA).
40.ConpsikeHHbIN onepaTop (onpeaeneHne anst orpaHNYeHHOro onepaTopa).

41.0nepaTop PperonibMa ¢ S4POM, CYMMUPYEMbIM C KBaApPaTOM U COMPSKEHHbBIA K HEMY B
npocTtpaHcTee L,[a,b].

42.Teopema 0 NIMHENHOCTN N HOPME COMPSXKEHHOrO onepartopa.

43.0npeaeneHne cConpsikeHHOro oneparopa B ruyibbepToBOM NPOCTPaHCTBE.

44 .BnonHe HenpepbiBHbIE onepaTopbl (onpegeneHne). Teopema o MHOXeCTBE BMOSHe
HenpepbIBHbIX ONepaTopoB.

45.Teopema 0 BMonHe HeNPepbLIBHOCTM onepaTopa, onpeaeneHHoro Ha KOHEYHOMEPHOM
NpoCTpaHCTBe, NN OENCTBYIOLEro B KOHEYHOMEPHOE NPOCTPAHCTBO.

46.Teopema 0 BMoMHe HENPEPLIBHOCTM onepaTopa, CONPSXKEHHOro K BMOMHE HENPEPbLIBHOMY.
47.BnonHe HenpepbiBHbIE OnepaTopbl U criabasi CXoAMMOCTb (ABE NeMMbI 1 TeopemMa).
48.BnonHe HenpepblBHOCTL orepatopa ®pearonsma ¢ HenpepbiBHbIM S4poMm: n3 Cla,b] B

Cla,b], u3 L,[a,b] B C[a,b], n3 L,[a,b] B L,[a,b].

19.3.4 MNepeyeHb 3agaHN ANA KOHTPOJIbHbIX paboT

KomnnekT 3agaHuin ans KOHTposnbHon paboTbl Ne 1

BapuaHT 1
3apaHuve 1. [lokaszaTb NONHOTY NPOCTPAHCTBA S.
3agaHue 2. lNokasaTb, 4TO B AUCKPETHOM METPUYECKOM MPOCTPAHCTBE KaXKaoe MHOXECTBO
OTKPbITO.
3apaHue 3. [lokazaTb KOMNAKTHOCTb BCAKOrO KOHEYHOrO MHOXECTBa B METPUYECKOM
NPOCTPaHCTBe.
3apaHue 4. lNMyctb MHOXecTBa A 1 B orpaHnyeHsbl B X — MI1. [NokasaTb, YTO MHOXecTBO AUB
TakXe orpaHun4yeHo B X.

BapuaHT 2
3apaHve 1. MoxXeT N1 B METPMYECKOM NPOCTPAHCTBE Wap paanyca 4 6biTb CTPOrnm
NnogMHOXECTBOM Liapa paauyca 37?
3apaHuve 2. [lokasaTb NONHOTY NpOCTpaHCTBa M.
3apaHuve 3. BepHo nun, 4TO AOMNONHEHME K BCOAY NIOTHOMY MHOXECTBY SBISIETCA HUTOE HE
NAOTHBLIM?



3apaHue 4. [lokasaTtb, YTO 06begMHEHME KOHEYHOIO YNCIia KOMMNAaKTHbIX MHOXECTB €CTb
MHOKECTBO KOMMAaKTHOeE.

KomMmnnekT 3agaHui ans KoHTposrbHoM paboTbl Ne 2

BapuaHT 1
3apaHve 1 [lokasaTb, 4TO nepecedeHne nbon CUCTEMbI BbIMYKIbIX MHOXECTB €CTb BbINyKIioe
MHOX€eCTBO.
3apaHue 2 [MokasaTb, YTO 3aMblkaHME OTKPLITOro Wwapa B JIMHEMHOM HOPMUPOBaAHHOM
NPOCTPaHCTBE €CTb COOTBETCTBYHOLLMIA 3aMKHYThIN LIap.
3apaHue 3 lNokasaTb, YTO BHYTPEHHOCTb 3aMKHYTOrO Lwapa B IMHENHOM HOPMUPOBAHHOM
NPOCTPaHCTBE €CTb COOTBETCTBYHOLLMIA OTKPbIThIN LIap.

BapwuaHT 2
3apaHuve 1 [lokasaTb, YTO B IMHENHOM HOPMUPOBAHHOM MPOCTPAHCTBE 3aMblKaHUE BbIMyKI10ro
MHOX€eCTBa €CTb BbIMYKNOe MHOXECTBO
3apaHue 2 [MokasaTb, YTO BCAKUI LWap B IMHEMHOM HOPMUPOBAHHOM NPOCTPAHCTBE eCTb
BbINYKI1I0€ MHOXeCTBO
3apaHue 3 lyctb A 1 B MHOXecTBa B JIMHEMHOM HOPMMPOBAHHOM MpoCcTpaHcTBe. [lokasaTb,
4YTO ecnn MHoxecTBa A n B orpaHnyeHbl, TO MHOXecTBO A+B orpaHn4eHo..

KomnnekTt 3agaHui ans KoHTponbHou paboTsl Ne3.

Ne1. [MycTtb X,Y — HOpMMpPOBaHHbIE NPOCTPaHCTBA. BbIACHUTL, coBnagaeT nu obnactb
onpeaenenus D(A) = {x € X|Ax eY} ornepaTtopa A ¢ HOPMUPOBAHHbLIM MPOCTPaAHCTBOM X.

Asnsetca nu onepatop A NIMHENHbIM, HENPepPbIBHBIM OrNepaTopom 13
D(A)B Y? X =L,[01],Y = L, [01], (AX)(t) = |x(t)|.
Ne2. [lokasaTb, 4To onepatop A: X —Y ABRSeTCHA NIMHENHBIM OrPaHUYEHHbIM, U HaUTU ero
Hopmy. A:l, -1, Ax = (0,0, Xgl) , X2(22) x2(Ik<) yeer)
KomnnekT 3agaHui ans KoHTposrbHOW paboTbl Ne4.

Nel [ns nocneposaTenbHocTn onepatopoB (A )c LB(X,Y), X,YeNorm un AeLB(X,Y)

ycTaHoBuTb: 1) cxoamTesa nu (A,) NOToOYeYHO (CUMbHO) K onepatopy A; 2) cxogutea nu (A,) no

Hopwme k onepatopy A. A X = (X(D),...,x(n),0,0,...), A=1 , X =Y =1,

Ne2. Myctb A:X —Y.[lokasaTb, YTO CYLIECTBYET HemnpepbiBHbIA 06paTHbIN onepatop A, u
noctpoutb ero. A:l, -1, Ax = ((l—%)le,(l—%)3x2,(1—%)4x3,...).

Ne3. Myctb E, F — JIHI, A — 3aMKHyTbIN NHEWHbIM onepaTop M3 E B F. [Jo- kasatb, 4TO
MHOXecTBO Hynen N(A) onepaTop A siBnsieTca NognpoCcTpaHCTBOM NpocTpaHcTea E.

19.4. Metoauyeckme matepuanbl, onpegensalwme npoueaypbl OUEeHUBAHUA 3HaAHUW,
YMEHUNA, HaBblkOB U (Mnu) onbiTa [OEATeNbHOCTU, XapaKTepusyrwmx ITanbl
¢hopmMupoBaHUA KOMNEeTEeHLUN

OueHka 3HaHW, YMEHWA W HaBbIKOB, XapakTepuaywlwiaa aTtanbl (opMUpPOBaHNSA
KOMMETEHUMA B paMKax W3y4eHUa AOUCUMUMINHBLI OCYLLECTBISIETCS B XO4e TeKyllen wu
NPOMEXYTOYHOM aTTecTaumn.

Tekywaa arrectaumss npoBoauTca B cooTBeTcTBUM C [lonoxeHuwem o 6GannbHO-
PENTUHIOBOM CUCTEME MaTemMaTudeckoro dakynbteta BopoHexckoro rocygapcTBeHHOro
YHMUBepcuTeTa.



Tekywaa atrectauns npoBoAUTCH B (popMe YCTHOro onpoca fno TeopeTUYeCcKom YacTu
Kypca u B hopme
peLleHns npakTnuiyecknx 3agad. Kputepum oueHnBaHusa npuseneHbl BbILLe.

lMpomexyToyHas aTTectauuMss nNpoOBOAUTCA B COOTBETCTBUM C [lonoxeHnem o
NMPOMEXYTOYHON aTTecTaumMm obyvarowmxca no nporpammaM BbiCcliero obpasoBaHusa U
lMonoxeHnem o 6annbHO-PENTUHIOBON CUCTEME MaTEMATUYECKOrO dhakynbTeTa.

[MpomMexyTouHble aTTecTauuu (3a4eT U 3K3aMeH) NpoBOAATCA B (POpMe OTBETOB Ha
TeopeTu4eckme BONpOChl U pelleHns 3aad N3 KOHTPOSIbHO-U3MepPUTENbHbIX MaTepuarnos.

Mpn oueHMBaHMM UCMONbL3YHTCA KONMUYECTBEHHblEe LWKanbl OueHoK. Kputepumn
OLeHUBaHWS NpuUBeOEHbI BbILLE.



