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1. Ilesu ocBOEHUS AUCHHUILIHHBI
Lemstmu ocBoeHns AucuUIIMHbL « DYHKIMOHABHBIA AHAIU3) SBJISIIOTCS:

- U3y4eHHUE CTPYKTYPBl MHOXKECTBA CYMMHPYEMBIX (YHKLHUH;

- IOCTPOCHHE TeOopuu UHTErpana Jlebera u n3ydeHue ero CBONCTB;
- I3Y4YCHHE METPUUECKHUX U TOIOJOTMYECKUX ITPOCTPAHCTB;

- U3y4eHue 0aHaxOBbIX IPOCTPAHCTB;

- IPUMEHECHHE PE3yJIbTATOB (PYHKIIMOHAIBHOTO aHAIIM3a K HCCIICIOBAHUIO HHTETPATbHBIX
ypaBHEHUH;

- BBISIBIICHHE CYIIECTBYIOIICH CBSI3U MEXKIY COOOH psifia TeopeM

KJIACCMYECKOI0 MaTEMaTHUECKOI0 aHalln3a, 0TOOpa3UB UX HA OCHOBHbBIE IIPUHIUIIBI
(YHKIIMOHAJIBLHOTO aHAJIN3a;

- U3y4eHHUE OCHOB TEOPUHU 000OIIECHHBIX (DYHKITHIA.

Ilepeuenb npodeccHOHANBHBIX CTAHAAPTOB, 0000LIEHHBIX TPYAOBbIX (GYyHKUMI H
TPYAOBBIX (PYHKIHI, COOTBETCTBYIOIIUX NPO(ecCHOHAILHOI esITeJIbHOCTH BHIMYCKHHUKOB

Ne Kon HanmenoBanue o6sactu mpohecCHOHATBHON IEATEIbHOCTH.
n/n npodeccuonanbHoro | HaumenoBanue npogecCuoHaIbHOTO CTaHIapTa
CTaHJapTa

01 OGpa3oBanue 1 HayKa

1. 01.001 [Tpodeccuonaneupiii  crangapt «llemaror (memarormueckas
JeSITeIbHOCTh B c(epe TOLIKOJBHOIO, HAdalbHOTO OOIIEro,
OCHOBHOTO  00miero, cpegHero obmiero  oOpa3oBaHUs)
(BocmuTaTeNb, YUUTETh)», YTBEP)KICHHBIH  MPUKa30M
MuHncrepcTBa Tpyda M COLMAJIBHOW 3amuThl Poccuiickoin
@enepaunn ot 18 oktsi0ps 2013 r. Ne 544n(3apeructpupoBan
MunucrtepctBoM roctuiuu Poccuiickoit @eneparnuu 6 nexadps
2013 1., peructpammonHbiii  Ne30550), ¢ u3MeHeHueM,
BHECEHHBIM IIPUKa30M MHUHHCTEPCTBA TPyJa U COLMAIBHOMN
3anmTel P® or 5 aBrycra 2016r.Ne422n (3apeructpupoBaH
Munucrepcteom  roctuuuu PO 23 asrycra20leor.,
peructpanoHHbINA Ne 43326 )

2. 01.003 [Ipodeccuonanpupiii  crangapt «llemaror MTOMOJHHUTEIBHOTO
o0pa3zoBaHusl JeTE€H U B3POCIHBIX», YTBEPKICHHBIM TPHUKA30M
MunucTepcTBa Tpyna U couranbHOM 3amuTel PO ot 5 Mmas
2018r. Ne 298n (3apeructpupoBaH MHHHUCTEPCTBOM IOCTUIMH
P® 28 aBrycra 2018r., peructpanuonnsiii Ne 52016)

3. 01.004 [Tpodeccuonanbubiii crannapt "llexaror mpogeccuoHanbHOTO
00yueHus1, mpodeccruoHaaIbHOr0 00pa30BaHUs

U JOTIOJTHUTEIBHOTO MPOQECCHOHAIBLHOTO 00pa3oBaHus',
YTBEPKICHHBIN IIpUKa30M MUHUCTEpCTBA Tpya

U couuanbHOM 3ammThl Poccuiickoit deneparuu ot 8 ceHTIOps
2015 r. Ne 608H




(3apeructpupoBan MunucTepcTBoM octuiuu Poccuiickoit
®denepanuu 24 centsaops 2015 r.,

peructpanuoHubiii Ne 38993)

2. Mecto qucuuniauHbl B ctpykrype OIIOII 6akanaBpuara
JucnuniauHa SBISETCS OMHOW W3 OCHOBHBIX JHMCIMIUIMH 0a30BoH (0OmienpodeccruoHaIbHOM)

4acTU NPOQPEeCcCHOHATIBHOIO LMKIA Y4eOHOro IUlaHa MOATOTOBKM OakajaBpa IO HAIpPaBICHUIO
44.03.05. Ilemaroruyeckoe oOpa3zoBanue (¢ ABYMsi NMPOPUIAMH NOATOTOBKH) MPOQHII0
noaroroBkn «Maremaruka». «MHpopmaruka». [JucuunnuHa «OyHKIMOHAIBHBIA aHAINA3
ABJIIETCS JIOTUYECKUM IPOJOJDKEHHUEM Kypca MaTEeMAaTHYECKOrO0 aHaliu3a U JIEHCTBUTEIBHOIO
aHainza. Jlns ee m3ydeHus HEOOXOIMMbI 0Aa30BblE 3HAHUS KYpCOB MaT€MAaTHYECKOrO aHalu3a,
AQHAINTUYECKOW reoMeTpuu U anreOpsl. [laHHas QUCHUIUIMHA ABISETCS MPEALIECTBYIOIIEN IS
U3YYEHHUs CIEAYIOIUX AUCUUIIMNH: «Teopus BeposTHOCTE M MaTeMaTH4ecKas CTaTHUCTHUKay,
«OCHOBaHUS TEOMETPUN»

3. Pe3yabTaThl 0CBOEHUS TUCHUILIHHBI (MO1YJIs1) PYHKIHOHAJIbHBINH AHATW3

[Tpouecc n3yuyeHHs] TUCLUIUIMHBI HampaBlieH Ha (OPMUPOBAHME HJIEMEHTOB CJEAYIOLINX
komnereHmi B coorserctBuu ¢ PI'OC BO no naHHOMY HapaBJICHUIO:

Koa u Koa u HaumeHoOBaHue
Pe3yabTarhl 00y4eHust
HaNMEHOBaHHe HHIUKATOPA 10CTHKEHUS
M0 AUCHHUILINHE
KOMIIETeHI[HH KOMIEeTeHIHH
[1K-4 Crnoco0eH ocyIIecTBIATh [IK.-4.1.
o0OydeHue yueOHOMY AHanu3upyeT METObl U CpeACTBa
MIPEeIMETY Ha OCHOBE o0yueHHs yueOHOMY IpeaAMETY,
WCTIOJIH30BAHUS 0COOEHHOCTH YaCTHBIX METO/IUK
MIPEIMETHBIX METOJIUK 00yueHHsI «MaTeMaTHKe»
«H(POPMATHUKEY
[1K.-4.2.
[Ipoektupyet padouyro
IporpamMMy Io y4eOHOMY
npeaMery, GopMyIupyer
JTUIaKTUYECKUE 1IeTTN U 3a7aui
o0yueHHs y9eOHOMY TIPEIMETY U
peaIn30BbIBACT UX B
o0pa3oBaTesbHOM IpoIiecce
[1K.-4.3.
[Inanupyer, Moxenupyer u
peaIM30BbIBACT PA3INYHbIC
OpraHu3alMOHHbIE (OPMBI B
npoiiecce 00ydeHus yueOHoOMy
MpeAMETY; 00OCHOBBIBATH BHIOOD
METOJIOB 00yUeHUs yueOHOMY
IpeIMeTy, NPUMEHSATh UX B
00pa3oBaTeNIbHONW TPAKTHKE
OIIK-5 Cnoco6en ocymectBimsitTh | OIIK-1.1. 3naeT HOpMaTUBHBIE
poeCCHOHATIBHYIO IIPaBOBBIE aKTHI B chepe
NesITeNIbHOCTD B 00pa3oBaHUs U HOPMBbI
COOTBETCTBHUH C npodecCuOHATBLHON 3TUKH,
HOPMAaTUBHBIMHU METOJIbI U TEXHOJIOTHH Pa3BUTHUS
MPAaBOBBIMU aKTAMH B obnactu npodeccuoHaIbHON




cdepe obpazoBaHus U
HOpMaMH

JeSITeTbHOCTH;, PETIIaMEHTHPYET
TpeOOBaHUS K
npodecCHoHATBLHOM
JeSITeTTbHOCTH

OIIK-1.2. OcywmectBuser
poECCUOHATILHYIO
JEeSITETILHOCTD C UCTIOIb30BaHUEM
HOPMATUBHBIX IPABOBBIX aKTOB B
cdepe 00pazoBaHUs U C YIETOM
HOPM MPO(HECCHOHATEHON ITHKH
OIIK-1.3. IIpou3BOAUT OLIEHKY
pe3yIbTaTOB peaTu3aIiu
npoQeCcCHOHAIBHON
JeSITeIIbHOCTH, pa3pabaThiBacT
MH(OPMALIMOHHO- METOAUYECKHE
MaTepHalibl B 00J1acTH
npoQeCCHOHAIBHON
JeSITETHHOCTH HA OCHOBAaHUH
HOPMATHUBHBIX aKTOB U HOPM
poPEeCCUOHAIBHON ATUKU

4. CTpyKTypa M coJep:KaHue TUCHHIINHBI (MOYJs1) «PYHKIMOHAJBHBIN aHATHU3»

4.1. CTpyKTypa AUCHUILIMHBI (MOXYJIA)

OO0mmas TpyJ0€MKOCTh AUCIIUIUIMHBI COCTABIISIET 4 3a4eTHHIX enunuil, 144 qacos.

Buj yueOHoii padoThl Bcero IHopsakoBbIH HOMEP
cemMecTpa
8
OO6mas TpyJ0€MKOCTh AUCIUIUIMHBI BCETO (B 3.€.), B TOM 43.e.
qucie:
KypcoBoii mpoekT (pabota) HE MPEAYCMOTPEHO
AyZIHUTOpPHBIE 3aHATHS BCETO 102 102
(B akaj. yacax), B TOM YHUCJIE:
Jlexun 54 54
[TpakTHyeckue 3aHsTHsI, CEMUHAPbI 48 48
JlaGopatopHble paboThI
CamocTtosTenpHas paboTa BCero (B akaj. 4acax), B TOM 15 15
qHce:
KCP
OK3aMeH 27 27
OO011ast TPyA0EMKOCTh AUCIUTITUHBI 144 144
No/ Buapl yaeOHO# paboThI, BKIIFOYAs DopMBI TEKYIIETO
Ne CaMOCTOSITENIbHYIO PabOTy CTYJICHTOB M | KOHTPOJISl YCIIEBaEMOCTH
TPYJIOEMKOCTH (B Yacax) (o HenmensIM cemecTpa).
HaumenoBanue = @opMBbI IPOMEKYT. ATTECT
PasAcios U TEM 8 | Ayauropnas pa6ora | CaMOCTOSTENbH
JTUCUHUILTUHBI (MOIYJIs1) § as pabora
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Cemectp 5 12 |36 |3 58
6 2
Paznen 1 3 22
1.1 | Bo3HUKHOBEHHE 2 1 11
(GYHKIIMOHATIBHOTO aHaIHM3a
KaK CaMOCTOSITEIbHOTO
paszena MaTeMaTHKH.
1.2 | CoBpeMeHHOE pa3BUTHE 2 2 11
(YHKIMOHATIBHOTO aHAIH3a
U €TO0 CBSI3b C IPYTUMU
00J1acTIMHU MaTEeMaTHKH.
2 Pa3znen 2 16 |1 18
6
2.1 | Metpuueckue u 2 2 2
TOTIOJIOTUYECKHE
IIPOCTPAHCTBA: MHOXKECTBA,
anreOpa MHOXKECTB.
CueTHbIE MHOXKECTBA U
MHO>KECTBa MOIITHOCTH
KOHTHHYYM.
2.2 | Metpuueckue 2 2 2
IPOCTPAHCTBA.
2.3. |OTKpBITBHIE U 3aMKHYThIE 2 2 2
MHO>KECTBA.
2.4 |KomMnakTHbIE MHOXKECTBA B 2 2 2
METPHUYECKUX MMPOCTPAHCTBAX
2.5 |Kpurepuii Xaycnopda 2 2 2
2.6 |[lomHoTa M momnonHeHue 2 2 2
2.7 |Teopema o cTATMBaIOIIUXCS 2 2 2
mapax. [Ipuanun
C)KUMAIOIMIUX OTOOpaKEeHUH
2.8. |Tonmonoruueckue 2 2 2
POCTPAHCTBA
Pa3znea 3 16 |13 18




3.1. | Mepa u unrerpan Jlebera: 2 1 2
[Moctpoenue mepsl Jlebera Ha
IPSIMOMA.

3.2. |OG1ee MOHATHE AATUTHBHOM 2 2 2
MEpBHI.

3.3. |JIeGeroBckoe MpoaOIKEeHNE 2 1 2
MEpBI

3.4 |M3mepumble QyHKIUH U UX 2 2 2
CBOMCTBA.

3.5 |Omnpenenenue naTETpaia 2 2 2
Jlebera

3.6 |Kiacc cymmupyembix 2 1 2
byHKIUH

3.7 |IIpenenbHbIi epexom Mo 2 2 2
3HaKoM uHTerpana. Cas3b
uHTerpaina Jlebera ¢
uHTEerpanom Pumana.

3.8 |Uuterpan Cruntheca. 2 2 4
Teopema Panona-Hukonuma.
Cemectp 6 198 (36 |36 12

6

Paznen 4 26 |26 86

4.1 |[Ipsimoe mpou3BeaeHNUE MEP U 2 2 13
teopema OyouHM.

4.2 |(Ilpocrpanctra L1, Lp (p>1) 2 2 7

4.3 |HepaBencrtsa ['enbaepa u 2 2 11
MHUHKOBCKOTO

4.4 |OmnpeneneHue JIMHEHHOTO 2 2 19

HOPMHUPOBAHHOT'O
IIPOCTPAHCTBA.




4.5

banaxoBbl IpocTpaHCTBa

12

4.6

ConpsikeHHoe
IIPOCTPAHCTBO, €TO MOJIHOTA

4.7

Teopema Xana-banaxa o
POJOHKEHUN JTUHEHHOTO
¢dyHKIHOHANA.

4.8

OO01nii BUI TMHENHBIX
(YHKIIMOHAJIOB B HEKOTOPBIX
0aHaXOBBIX MPOCTPAHCTBAX.

4.9

JluneiiHble onepaTopsl,
HOpMa orepaTopa.

4.10

ConpsikeHHBIN onieparop,
00paTHBIN orepaTop, CIEKTP
Y pE30JIbBEHTA.

411

Teopema banaxa 06
o0paTHOM oreparope

412

KomnakTHbIe onepatopsl.
KoMnaktHOCTE
MHTErPAJIbHBIX OIEPaTOPOB.

4.13

[Tonsarue 06 ungekce.
Teopema Opearonbma.
[Tpumeps! HCTIONB30BAHUS
Teopembl Ppearosbma.

Pasznen 5

10

10

40

5.1

I'uns6epToBBI IPOCTpaHCTBA:
CkansipHO€E TPOU3BEACHHUE.
HepasenctBo Komu-
bynskosckoro-IIBapna.

12




5.2

OpToroHanbHbI€ CUCTEMBI.
HepasenctBo beccens

5.3

Bbazuce! u runs6epToBa
pa3MepHOCTh

11

5.4

Teopema 06 usomopdusme.
OpToroHanbHOE AOMOJIHEHUE.

Cemectp 7

144

30

26

61

Pa3zpen 5

30

5.5.

OOt BUI TUHEHHOTO
dyHKIHOHANA.

5.6

CamoconpsiKeHHbIE U
YHUTapHBIE OTIEPaTOPBI.
OpTOnpOEKTOPHI.

Teopema ['mibbepra o
KOMITAKTHBIX 9PMHUTOBBIX
orepaTopax.

5.8

OyHKIHUOHAIBHOE
ucuucinenue. [Ipusenenue
orneparopa K BUIly
YMHOKEHUS Ha (PYHKIIHIO.

12

5.9

CrnexTpanbHas TeopeMa.
Heorpannuennsie
CaMOCOIIPSKEHHBIE
oneparopsl. [Ipumepsr.

Pa3znen 6

14

15

6.1

JInHEeWHbBIC TOMOJOTHYECKHE
MIPOCTPAHCTBA U
000011eHHBIC (DYHKITUH:
[TonmuHOpMUpOBaHHBIE
MPOCTPAHCTBA.




6.2

OyHKIHOHAT MHUHKOBCKOTO 3 1 2

6.3

Hopmupyemocts u 2 1 2
METPU3yEMOCTh. Toronoruu
B CONPSKEHHOM
IIPOCTPAHCTBE.

6.4

Cnabas KOMIIAaKTHOCTbD B 2 1 2
COIPSDKEHHOM TPOCTPAHCTBE.

6.5

OCHOBHBIE IPOCTPAHCTBA 1 1 2
TIAAKUX (QYHKIAN

6.6

[IpoctpancTBa 000OIIEHHBIX 2 1 2
GyHKIMIA.

6.7

Onepanuu Haj 2 3 3
00001IeHHBIMU (PYHKIUSMH.
[Ipeo6paszoBanue Pypre.

Pasznen 7 10 |10 15

7.1

DJIEMEHTHI JIMHEHHOTO 3 3 5
a"anu3a. Ci1aOblii M CHIIBHBIN
nuddepenmman

HEJIMHEHHOTO (PYHKIIMOHAA.
DkcTpeMyM  (YyHKIIHOHANA.

7.2

Knaccunueckue 3amauu 4 4 5
BapI/IaI_[I/IOHHOFO HNCYUCIICHUS.
VYpaBHeHus Junepa

7.3

Bropas Bapuarms. YcioBus 3 3 5
Jlexanapa u Sxkoowu.

54 | 48 15

4.2. Coaep:xanue TUCUMILIIMHBI (MOXYJIS)
Cemectp 8
Pazgen 1. UcTtopus u 3Tanbl pa3BUTHA PYHKIMOHAJIBHOI0 AHAJIU3A

Tewma 1.1.: Bo3HMKHOBEeHHE (DYHKIIMOHAIBHOTO aHAIM3a KaK CaMOCTOSTEIHFHOTO pa3jera
MaTEMAaTHKH.

Tema 1.2.: CoBpeMeHHOE pa3BUTHE (PYHKIIMOHAIBHOTO aHAIN3a U €T0 CBA3b C IPYTHUMHU
o0nacTsIMu MaTeMaTHKHU.

Pa3nes 2. MeTpuueckue ¥ TOMOJI0THYeCKHe IPOCTPAHCTBA




Tewma 2.1.: MeTpudeckue U TOMOJOTHYECKUE TPOCTPAHCTBA: MHOKECTBA, anredpa
MHOKeCTB. CUeTHbIE MHOXKECTBA U MHOYKECTBA MOIIIHOCTH KOHTHHYYM.

Tema 2.2.: MeTpuueckue npocTpaHCTBa.

Tema 2.3.: OTKpBITbIE U 3aMKHYTbIE MHO>KECTBA.

Tema 2.4.: KomnakTHble MHOKECTBA B METPUUECKUX IPOCTPAHCTBAX.

Tewma 2.5.; Kpurtepuit Xaycnopda.

Tewma 2.6.: ITosiHOTa ¥ IONIOJIHEHUE.

Tema 2.7.; TeopeMa o cTaruBaromuxcs mapax. [[paHIUn CKUMaIOMUX 0TOOpaXKeHUH.
Tema 2.8.; Tonosioruyeckue NpocTpaHCTBA.

Pa3nes 3. Mepa u unTterpas Jledera

Tema 3.1: Mepa u unterpan Jlebera: I[Tocrpoenue mepsr JleGera Ha npsiMoii.

Tema 3.2.: OO1iee noHATHE A TUTUBHON MEPBHI.

Tema 3.3.: JleGeroBckoe NpoJOKEHUE MEPHI.

Tewma 3.4.: I3mepumble GyHKIIUU U UX CBOWCTBA.

Tema 3.5.: Onpenenenue unterpana Jlebera.

Tema 3.6.: Knacc cymmupyemsix GyHKIui

Tema 3.7.; [IpenenbHblil nepexo/ Mo 3HakoM HHTerpana. Cs3b uHTerpana Jlebera c
uHTerpanom Pumana.

Tema 3.8.; UnTerpan Crunteeca. Teopema Panona-Hukonnma.

Cemectp 6

Pa3nes 4 banaxoBbl NpocTpaHCcTBa

Tewma 4.1.: IIpsamoe npousBeneHue mep u reopema OyOouHu.

Tema 4.2.: IIpoctpanctea L1, Lp (p>1)

Tema 4.3.: HepaBenctsa ['enbaepa 1 MUHKOBCKOTO

Tema 4.4.: Onpenenenne TMHEUHOTO HOPMUPOBAHHOTO NIPOCTPAHCTBA.

Tema 4.5.: baHaxOBBI IPOCTPAHCTBA.

Tewma 4.6.: ComnpsikeHHOE POCTPAHCTBO, €TO MOJHOTA

Tewma 4.7.: Teopema Xana-banaxa o mpo0bKeHUN TUHEHHOTO (DyHKIIMOHATA.
Tema 4.8.: O0muii BUj TMHEHHBIX (YHKIIMOHATIOB B HEKOTOPHIX OAHAXOBBIX
IIPOCTPAHCTBAX.

Tema 4.9.: JIunelinble onepaTopel, HOpMa orepaTopa.

Tema 4.10.: ConpsikeHHBIH onepaTop, 00paTHBIA oneparop, CeKTp U Pe30JIbBEHTA.
Tema 4.11.: Teopema banaxa 06 o6paTHOM omepaTope

Tewma 4.12.: KomnaktHbsle oniepatopbl. KOMIIaKTHOCTh MHTETPAIbHBIX OTIEPATOPOB.
Tema 4.13.: Ilonsitue 06 unnekce. Teopema @penronsma. [Ipumepsl uCoab30BaHUs
TeopeMbl Opearosbma.

Paspnen S. I'niab0epTOBBI NPOCTPAHCTBA

Tema 5.1.: 'mns6epToBbl mpocTpancTBa: CkansgpHoe mpousBeneHne. HepaBeHCTBO
Kommu-bynsikosckoro-IlIBapna.

Tema 5.2.: Oproronansssie cucteMbl. HepaBenctBo beccens.

Tema 5.3.: ba3zucel u runp0epTOBa Pa3MEPHOCTD.

Tema 5.4.: Teopema 06 uzomopduzme. OpTOroHAILHOE JOTOTHEHHE.

Cemectp 7

Pazngen S dynkuuonas

Tema 5.5.: O6mmit Bu IMHEHHOTO (PYHKITMOHAIA.

Tema 5.6.: CamoconpsiKEHHbIE U YHUTAPHBIE OnepaTopbl. OpTOMPOEKTOPHI.

Tewma 5.7.: Teopema ['miibOepTa 0 KOMIAKTHBIX SPMUTOBBIX OTIEpaTOpax.

Tema 5.8.: @yHK1MOHaNbHOE UcuncieHue. [IpuBenenue oneparopa K BUAY YMHOXKEHHUS
Ha (pyHKIHIO.



Tema 5.9.: CnektpanbHas Teopema. HeorpaHudeHHbIE CaMOCOTPSKEHHBIE
oneparopsl. [Ipumepsr.

Pa3nes 6. JInHeiiHble M TONOJIOTHYECKHE IPOCTPAHCTBA

Tema 6.1.: JIuneiiHbIe TONOJIOTHYECKUE TPOCTPAHCTBA U 000OIIEHHBIE (PYHKIIUH:
[TotmHOpPMUPOBAaHHBIE IPOCTPAHCTBA.

Tema 6.2.: @yHkimonan MUHKOBCKOTO.

Tema 6.3.: HopmMupyeMocTb U METPU3YEMOCTh. TOMOJOrMU B COMPSKEHHOM
MIPOCTPAHCTBE.

Tema 6.4.: Cnabast KOMITAKTHOCTh B CONPSDKEHHOM ITPOCTPAHCTBE.

Tema 6.5.: OCHOBHBIE IPOCTPAHCTBA TIAAIKUX (PYHKITHIA.

Tema 6.3.: [IpoctpancTBa 0000IIEHHBIX (YHKITHIA.

Tema 6.4.: Onepanuu Hajx 0000meHHbBIME (yHKIMAMU. [IpeoOpazoBanne Dypbe.
Pazgen 7. BapyaumoHHoe ucHUCIeHUE

Tema 7.1.: DnemenTsl TuHEHHOTO aHanu3a. Ciaalblil u cuabHBIN AUdQepeHnan
HEJIMHEWHOTO (YHKIMOHANa. DKCTpeMyM (YyHKIIMOHATA.

Tema 7.2.: Knnaccuueckue 3a/1aqi BApUAIMOHHOTO UCUMCIICHHS. Y paBHEHUS Ditnepa
Tewma 7.3.: Bropas Bapuanus. Ycnosus Jlexxanapa u SAxkoowu.

Tembl 1a00opaTopHbIX padoT (JIaGopaTopHblii IPaKTHKYM)
He npexycmotpens! yuebnsiM mmanom OOIT

IIpumepHas TeMaTHKa KypcoOBbIX padoT

He npenycmotpens! yueOHbM mmanoM OOIT



5.00pa3oBaTe/ibHbIEe TEXHOJIOTUH

AKTHBHBIE U MHTEpPAKTUBHbIE (OPMBI: JEKIUHU, MPAKTHUYECKUE 3aHATHS, KOHTPOJIbHbIE pPabOTHI,
KOJUTOKBUYMBI, 3a4€Thl U 3K3aMEHbl. B TeueHue ceMecTpOoB CTYJIEHThI pellaloT 3a/adyH, yKa3aHHbIE

npenoaaBaTcjICM.

6. YueOHO-MeTOIUYECKOe ODecriedeHHe CaMOCTOATEIbHOH padoThl cTyAeHTOB. OUeHOYHbIe
cpeAcTBa JI TEKYIIero KOHTPOJISI yCIeBAeMOCTH, NMPOMEKYTOYHON AaTTeCTAllUM MO HTOram
OCBOEHHS JUCIUILINHDI.

6.1. [li1an caMocTOSITE/ILHOM Pa0dOTHI CTYJI€HTOB

Ne i/ HaunmeHoBaHMe TeMbI Bua camocTosiTe/iIbHOM padoThI

Cemectp-5 Mertpuueckue u KonTponsnas padora Ne 1
TOIOJIOTUYECKHE

1.1-1.3

MIPOCTPAHCTBA: MHOKECTBA,
anredpa MHOXKECTB.
CueTHbIe MHOKECTBA U
MHO>KECTBa MOIITHOCTH
KOHTHHYYM. MeTpuueckue
npoctpancTBa. OTKPHITHIE U
3aMKHYTBIC MHOXXCCTBA.
KomimrakTHBIE MHOKECTBA B
MCTPUUCCKHX
npoctpancTBax. Kpurepuit
Xaycnopda.

2.1-2.3 OTKpBITBHIE U 3aMKHYThIE HccnenoBaTensckas JOMaIIHsIS
MHOX€ECTBA. pabota Nel

1.3-2.2 OTKpBITBIE U 3AMKHYTBIE KonTtponbHast pabora Ne2
MHOX€ECTBA.

KommakTHbIE MHOKECTBA B
METPUIECKUX
npoctpaHcTBax. Kpurepuit
Xaycnopda. IlomroTa n
nornoiHeHue. Teopema o
CTSTUBAIOIIMXCS [Iapax.
[TpuHIMDI

COKUMAIOIINX
OTOOpaKeHH.
Tononornueckue




IIPOCTPAHCTBA.

2.1-2.4

KoMmakTHbIe MHOKECTBA B
METPUUYECKUX
IIPOCTPAHCTBAX.

HccnenoBaTenbckas JoManHss
pabota No2

CemecTp-6

3.1-3.4

Mepa u unterpan JleGera.
Ces3p uHTETpania Jlebera ¢
uHTerpanom Pumana.
Wnrerpan Cruntheca.
HepasencrtBa 'enpaepa u
MHHKOBCKOTO.

Kontposnbnas padota Ne 1

3.3-3.5

Mepa u uaTerpan Jlebera.
Cas3b unrerpana Jlebera c
uHTEerpanom Pumana.
Wnterpan Cruntheca.
HepagencrtBa I'enpnepa u
MHHKOBCKOTO.

Teopernuecknii Tect Nel

4.1-4.4

banaxoBbl IMpOCTPAaHCTBA

KontponbHas padota Ne 2

Cemectp-7

5.1-5.4

JIuneinbie
TOTOJIOTUYECKHE
IPOCTPAHCTBA U
0000111eHHBIE (PYHKIINH.
DyHKIHOHAT
Munkosckoro. Onepainuu
HaJ 0000IIeHHBIMU
(GyHKIHAMHU.
[TpeoGpa3zoBanue dypne.

KonTtponbHas pabora Ne 1

5.1-5.4

Tomnonoruu B CONpspKeHHOM
npoctpanctee. Cnabas
KOMITAKTHOCTD B
COTPSDKEHHOM
npoctpancTBe. OCHOBHbBIE
IPOCTPAHCTBA TIAIKUX
(byHKIHHA.

HccnenoBaTenbckast JOMaIHss
paborta Nel




6.1-7.3 OKCcTpeMyM KonTtponsHas padora Ne2
dyHKIIMOHAA.
Knaccunueckue 3amauu
BapHAIlHIOHHOTO
UCUHCIICHUSI.

OIIeHO‘lHI)Ie CpeacTea IJisl TCKymiero KOHTpoOJs yCneBaeMoCT 1 l'lpOME)KyTO‘lHOﬁ arrecralnmum

Kpurepun oueHKH NPpOMeKYTOYHOI aTTecTaunu B popme 3auera

Onenka | XapakTepucThka TpeOOBaHUU K pe3ysibTaTaM aTTecTaluu B popme 3auera

«3adTeHo» TeopeTnueckoe cofiep)aHue Kypca OCBOCHO MOJIHOCTHIO 0e3 MPo0esioB Wil B
LIEJIOM, WJIA OOJIbIIIEH YacThi0, HEOOXOIMMbIC TPAKTUYECKHE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepHajaoM C(HOpMHUPOBAHBI HJIM B OCHOBHOM C(HOPMHPOBAHHI,
BCE WM OOJBIIMHCTBO MPEyCMOTPEHHBIX padouell mporpaMMoi yueOHbIX
3a/IaHHUI BBIMOJHEHBI, OT/ICJIbHBIC U3 BBHIIOJTHEHHBIX 33JJaHUN COACpIKAT
OIIIHOKH.

«He 3aureno» | Teopernueckoe copepkaHue Kypca OCBOCHO YaCTUIHO, HCOOXOAMMBIC HABBIKH
paboThI HE CHOPMUPOBAHEI HITH CHOPMHUPOBAHEI OT/ACILHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueii yaeOHOH mporpaMMoii 3aTaHui He
BBITIOJTHEHO JTOO0 BBIITOJIHEHO € TPYOBIMH OIIMOKaMH, Ka4eCTBO UX
BBITIOJTHEHUS OIEHEHO YHCIIOM OaJIoB, OJIM3KUM K MUHUMYMY.

Kpurtepun onieHKH NpOMeKyTOYHOM aTTeCTAMU B (pOPMe IK3aMeHa

Onenka XapakTepucTuka TpeOoBaHMM K pe3yibTaTaM aTTecTaluu B (hopme
JK3aMeHa
«OTIn4HO» Teopernueckoe cojlepkaHMe Kypca OCBOGHO IIOJIHOCTBIO  6€3

MpoOesioB, CUCTEMHO U TIyOOKO, HEOOXOIMMBIE MPAKTUYECKUE HABBIKH
paboThI C OCBOCHHBIM MaTepHaIOM c(HOPMHPOBAHBI, BCE MPEITyCMOTPCHHBIE
paboueii yueOHOM TporpaMMoi yueOHbIe 3a/IaHusI BBITTOJIHEHBI 0€3yTpeyHo,
Ka4eCTBO MX BBHIMOJHEHUS OICHEHO YHCIOM 0aioB, OJU3KUM K
MaKCHMYyMY.

«Xopotoy» Teoperndeckoe comepkaHue Kypca OCBOEHO B IIesioM 0e3 MmpoOernos,
HEOOXOMMBIC TIPAKTUIECKHAE HABBIKM PaOOTHI C OCBOSHHBIM MaTepHaJIOM B
OCHOBHOM  C()OPMHUPOBAHBI, peayCMOTpeHHble paboueil  ydeOHOM
porpamMMoil yueOHbIe 3aJJaHHsI BBIMOJIHEHBI C OT/EIbHBIMA HETOUHOCTSIMH,
Ka4yeCcTBO BBINIOJHEHUs OOJBIIMHCTBA 33JaHUN OLIEHEHO YMCJIOM OaslioB,




ONU3KUM K MaKCHMYyMY.

«Y IOBJIETBOPHT Teopernueckoe copepkaHue Kypca OCBOCHO OOJIbIIEH YacThio, HO
€JIbHOY» mpoOenbl  HE  HOCAT  CYIISCTBEHHOTO  XapakTepa, HE0OXOIUMBIC
MPAKTUYECKHE HABBIKM PAOOTHI C OCBOCHHBIM MATEPHAIIOM B OCHOBHOM
chopMHUpPOBaHbBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX paboueld y4eOHOMH
poOrpamMMoil y4eOHBIX 3aJlaHUi BBITIOJTHEHBI, OTJCNIbHBIC U3 BBIMOJIHEHHBIX
3aJJaHHd COJIePKAT OLTHOKH.

«HeynosnerBop Teopernueckoe  coiepkaHMe  Kypca  OCBOGHO  YacTUYHO,
UTEIIbHO» HE00XO/MMbIe HaBBIKM pabOThl HE C(HOPMHUPOBAHBI WM CHOPMHPOBAHBI
OT/ENbHbIE U3 HUX, OOJBIIMHCTBO NPEAyCMOTPEHHBIX pabouell yueOHOI
[IpOrpaMMoil y4eOHBIX 3aJaHUl HE BBIIOJIHEHO JIKOO BBIIIOJIHEHO C
rpyOBIMH OIIMOKaMH, Ka4eCTBO WX BBIIOJHEHHS OICHEHO YHCIOM 0ajlioB,
ONMU3KUM K MUHUMYMY .

6.2. Meroanueckue yKa3aHus 110 OPraHU3alUU CAMOCTOSITE/IbHON PadOThHI CTYICHTOB

CamocrosrenbHas padoTa sABISETCS OJAHUM M3 BHJIOB Y4€OHOU AEATEIBbHOCTH OOYyYaroUIuxcs,
CHOCOOCTBYET PAa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAHHOCTH, TBOPUECKOTO
MOJIX0/1a K PELIEeHUI0 podiieM y4eOHOro U MpoecCUOHAIBHOIO YPOBHSI.

AynuTopHas caMocTosITelIbHas paboTa Mo yueOHOH AUCHUIIMHE OCYIIECTBISETCS Ha YUeOHbBIX
3aHATHUSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOaBaTelIs U IO €ro 3aJaHuIo.

BHeaynuTopHas caMocTosiTeNIbHAsE paboTa BBIMOIHAETCS 10 33/1aHUI0 MpenojaBareis 0e3 ero
HENOCPEJICTBEHHOI'O yYacTHSI.

Bunel 3amaHuii Uil BHEayIUTOPHOM CaMOCTOSATENbHOW paboThl, MX XapakTep, YYUTHIBATbh
cnenuuKy u3ydyaeMon yueOHOW JTUCIUIUIMHBL, HHAUBUAYaIbHbIE 0COOEHHOCTH 00Y4aroIIerocs.

KoHTponbs camocTosiTeTbHON pabOThl U OLIEHKA €€ pe3yJbTaTOB OPraHU3yeTCsl Kak eIMHCTBO
IBYyX (hopm:

1.caMOKOHTPOJIb M CaMOOIIEHKa 00y4aroIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI MPEIO01aBaTeNsl.

Opranunsanus 1 pyKOBOACTBO ayJUTOPHOI CaMOCTOSITeIbHOI PadoThl

AynuropHas caMOCTOsITeIbHasi padoTa MO JAMCUUIUIMHE BBINOJHAETCS Ha y4EOHBIX 3aHITHIX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINS U IO €r0 33JaHUIO.

OCHOBHBIMU BUJAMH ayAUTOPHON pabOThI CAMOCTOATEILHON PaOOTHI ABISIOTCS:

- BBINIOJHEHUE JIA0OPATOPHBIX M TMPAKTHUYECKUX PAOOT OCYIIECTBIISETCS Ha JaOOpaTOPHBIX WU
MPAKTUYECKUX 3aHATHSX B COOTBETCTBUU € TpadukoM ydeOHoro mpouecca. Jlns obecrnieueHus
CaMOCTOSITENIbHOW  pal0oThl MpernojaBaTelsiMU  pa3padaTbIBalOTCS METOJUYECKHE YyKa3aHHUs 10
BBITIOJTHEHUIO JIA0OPATOPHOU /TIPaKTUUECKON PadOTHI.

Pabora ¢ nutepaTypoil, APYrUMH MCTOYHHKAMH MH()OPMAIUH, B T.4. 3JEKTPOHHBIMHU, MOXKET
pealn30BbIBATHCS HA CEMUHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHbIE MCTOYHHMKH HH(pOpMaLuu
MOTYT OBITH TpEJICTaBlIeHbl Ha OyMa)XHOM W/WIIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
Nurtepner.

[TpenonaBatens GopMyIUpPYyeET Ledb padOThl ¢ JAHHBIM M KICTOUHUKOM MH(OPMAIUH, ONpeaesseT
BpeMsl Ha IPopaboOTKy TOKyMEHTa U (hOpMy OTUETHOCTH.



CaMo ¥ B3aMMOIIPOBEPKA BBIMOJIHEHHBIX 3aJJaHUI Yallle BCErO MCIOJb3YETCSI HA CEMUHAPCKOM,
NPaKTUYECKOM U APYruX BUAaxX 3aHATH. [IpobneMHas /cuTyanMoHHas 3a/1a4a JOHKHA UMETh YETKYHO
(GopMyIHPOBKY, K HEl JOKHBI OBITh IOCTaBJIEHBI BOIIPOCH], OTBETHI HA KOTOPhIE HEOOXOAMMO HANTH
u oOocHOBaTh. KpuTepuu OLEHKHM NpPaBUIBHOCTH pEIIEHUs NpOOIeMHOM/CUTYyallnOHHOW 3ajauu
JIOJKHBI OBITH M3BECTHBI BCEM 00YYaIOLITHMCS.

Opranuszanusi ¥ pyKOBOJACTBO BHEAyAUTOPHOH padoThI

BHeaynuTopHasi caMOCTOsITeNIbHAS paboTa BBIIOJIHICTCS MO 33JaHMIO MPEToaaBaTelis, Ho 0e3
€ro HEMOCPEICTBEHHOTO Yy4acCTHsI.

[Ipy TpenbsBICHUM BHIOB 3aJlaHUNl HA BHEAYJUTOPHYIO CaMOCTOSITEIIBHYIO paboTy
pEKOMEH/yeTCs MCIOoJIb30BaTh AU(PepeHINPOBaHHBIA IOAXO0A K YPOBHIO MOATOTOBIEHHOCTH
oOyuaromierocsi. [lepen BBINONHEHHEM BHEAYIUTOPHOW CaMOCTOSATEIbHOW padOThl IpPENoAaBaTeib
IPOBOJUT KOHCYJBTALMIO C ONpPENENECHUEM LIEIU 33JaHusi, ero COAEP)KaHHUs, CPOKOB BBIIOJIHEHUS,
OpPUEHTHPOBOYHOTO O0BbeMa pPabOThl, OCHOBHBIX TPeOOBAHWN K pe3yibTaTaM paboThl, KPUTEpUEB
OLIEHKH, (OpM KOHTpOJS W IEepeyHs JuTepaTypsl. B mpolecce KOHCyJIbTallMM IpenoiaBaTellb
IPEIYIPERKAAET O BO3SMOKHBIX THIIMYHBIX OIIMOKAX, BCTPEYAIOIIUXCS IPU BHITOJTHEHUN 3aaHUs.

Jns  Metoguueckoro obOecnedeHUss M PYKOBOJACTBA CaMOCTOSATENBbHOM paboTol B
00pa30BaTEIbHOM YUPEIKIACHHH pa3pabaThIBAIOTCS yUeOHBIE TTOCOOMSI, METOJMYSCKHUE PEKOMEH AN
[0 CaMOCTOSATENbHON MOATOTOBKE K Pa3jIMYHBIM BUAAM 3aHATUH C YYETOM CIELUAIBHOCTU y4eOHOM
JTUCLUIIIMHBI, OCOOCHHOCTEH KOHTHMHIEHTA CTYJIEHTOB, O0OBbE€Ma U COJIEPKAHHS CaMOCTOSTEIbHOMN
paboThl, GOpM KOHTPOJISI H T.II.

CamocTosTenbHas paboTa MOXKET OCYLIECTBISITbCSI UHAUBUYAJIbHO WM IPyHIaMH CTYAEHTOB
B 3aBUCUMOCTH OT LeJIH, 00beMa, KOHKPETHOW TEMAaTUKU CaMOCTOSATENIbHOW palboThl, ypOBHS
CJI0KHOCTH, YPOBHSI IOATOTOBIEHHOCTH 00yUYaOUINXCA.

Bunamu 3ananuii 115 BHeay IMTOPHOM CaMOCTOSITEIbHON pabOThl MOT'YT OBITh:

- U OBJAJEHHsI 3HAHUSMH: YTCHUS TEKCTa; COCTABJICHHMS IUIaHA TEKCTa; rpadudeckoe
n300pakeHHe CTPYKTYpbl TEKCTa; KOHCIIEKTUPOBAHHE TEKCTa; BBIIMCKM M3 TEKCTa; pabora co
CIOBapsIMM M CIpPAaBOYHMKAM; Yy4yeOHO-UCCIIe[loBaTeIbCKas paboTa; HCHOJIb30BAaHUE ayJuo U
BUJICO3aMKCEN, KOMIIBIOTEPHON TEXHUKH U IHTEpHET pecypcoB U 1p.;

- 17151 3aKPEIJICHUs] M CUCTEMAaTU3alluy 3HaHWI: paboTa ¢ KOHCIEKTOM JIEKIIMH; IOBTOpHas padboTa
Ha/l y4eOHbIM MaTepuaioM; COCTaBJICHHE IJlaHa, T€3UCOB OTBETA; COCTaBJeHHE Talnul, peOycos,
KPOCCBOP/IOB, TIJoccapusl JUIsl CHUCTEMaTH3aluu Yy4eOHOro Marepuaia; H3yuyeHue CcloBapeH,
CIPAaBOYHUKOB; OTBETHl HAa KOHTPOJIbHBIE BONPOCHI; aHATIUTHUYECKass 0O0paboTKa TeKCTa; MOArOTOBKA
COO00IIIeHNH K BBICTYIUICHHUIO Ha CEeMUHape, KOH(PEpEeHIIMH; IOAr0TOBKa

pedepatos, 10KIaJI0B; cocTaBieHue Ouorpaduil, 3aJaHuii B TeCTOBON Gopme U JIp.

- ua GOpMHUPOBAaHMS YMEHUH: pelIeHHe 3aJad W YHOpaXHEHUl 1o o0pasily; pelieHue
BapHUaTUBHBIX 3a/1a4 U YIIPAXKHEHUH; COCTABIEHUE CXEM; pellIeHHE CUTYAIMOHHBIX POU3BOACTBEHHBIX
3a/1a; MOArOTOBKA K JIEJIOBBIM U POJIEBBIM UTPaM; IPOEKTHUPOBAHUE U MOJICIMPOBAHNE PA3HBIX BUIOB U
KOMITOHEHTOB MPO(ECCUOHATBLHON JesATETbHOCTH, MOATOTOBKA MPE3eHTAIM, TBOPYECKHX MPOEKTOB;
MOJIFOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-3KCIIEPUMEHTaIbHAs paboTa; IPOEKTHPOBAHUE U
MOJICIMPOBAaHHE Pa3HBIX BUJIOB U KOMIIOHEHTOB MPO(ECCUOHABHON AEATEIbHOCTH U JP.

Jns  obecrnieueHuss BHEAyIUTOPHOM  CaMOCTOSITEIbHOM  pabOThl MO  JUCIUILIMHE
npernojiaBaTeneM paszpalbaTbiBaeTcs IEpeYeHb 3aJaHuil ISl CaMOCTOSITEIbHOM pPabOThI, KOTOPBIi
Heo0XxouM /17151 3(EKTUBHOTO YIIPaBJICHUS JaHHBIM BUIOM yU4eOHOU JesITeIbHOCTH 00yYarouXcsl.

[IpenoaBaTens OCYIIECTBIISET YIIPAaBICHHE CAMOCTOATENbHOM pabOTOM, peryiupyer ee 0obemM
Ha OJJHO yueOHOE 3aHSATHE U OCYIIECTBIISIET KOHTPOJIb BBIMOJIHEHUS] BCEMU CTYJAEHTaMM Ipynmbl. J{is
ynoOcTBa IMperojaBaTeslb MOXET BECTH BEJIOMOCTb Yy4yeTa BBINOJHEHHs MHUHMMyMa 3aJlaHuH,
HEOOXOIUMBI JUIs JOMTyCKa K UTOTOBOW aTTeCTallly MO JUCIUILINHE.

B mnpouecce camocTosTeNnbHOW pabOTHl CTYJEHT NPUOOpPETaeT HABBIKM CaMOOPTraHU3ALUH,
CaMOKOHTpOJIS, CAaMOYTPaBJIE€HUSI U CTAHOBUTCA aKTHBHBIM CaMOCTOSITENIbHBIM CyOBEKTOM Y4eOHOM
JESATEIBHOCTH.

CTyeHT caMOCTOSITENIbHO OIpeNessieT peKUM CBOECH BHeayJUTOPHOU pabOThl U Mepy Tpyla,
3aTpayMBaeMoOro Ha OBJAJEHUE 3HAHUSAMH W YMEHMSIMHU TO KaXJIOW JMCUUIUIMHE, BBINOJIHSAET



BHEAYJAUTOPHYIO paboTy MO MHAMBHIYaJbHOMY IUIAHY, B 3aBHCUMOCTH OT COOCTBEHHOH MOATOTOBKH,
Oro/1KeTa BpeMEHH U JPYTUX YCIOBHH.

EXEenHEBHO CTYIEHT [OJDKEH YIENSATh BBIIOJHEHUIO BHEAYIUTOPHOM CaMOCTOSITEIbHOU
paboThI B CPEJJHEM HE MEHEe 3 4acoB.

[Ipy BBHIMONHEHUWH BHEAYIUTOPHONH CAMOCTOSTENBPHOW pPabOTHI CTYAEHT HMEET IPaBo
oOpamlartbesl K MPEnoAaBaTelo 3a KOHCYJbTallUEH C 1IeJbI0 YTOYHEHMs 3aAaHusi, (popMbl KOHTPOISL
BBIIIOJIHEHHOT'O 3a/1aHMUS.

6.3. Marepuanbl 51 NPOBEJEHUS] TEKYIIero M MPOMEKYTOYHOr0 KOHTPOJS 3HAHWM
CTY/J1€HTOB
KountpoabHnas padora no reme «EBKJIHI0BBI MPOCTPAHCTBAY

1.3anmcath HepaBeHCTBO Komi-ByHSIKOBCKOTO B pa3IMUHBIX KOHKPETHBIX €BKJIHI0OBBIX
POCTPaHCTBAX:

a) B €BKJIUJIOBBIX MpocTpancTBax Vou Vs;

b)B eBKJIM/J0BOM apHPMETHIECKOM MPOCTpaHCTBe R";

C) B eBimaoBOM npoctpancTse Cla, b] Bcex GyHKIMI, HEIPEPHIBHBIX HA OTPE3KE [a, b]

2 .BBIUKCIHTE CKATSPHOE HpOI/I?,BeILCHI/Ie u HOpMBI ynxmuit f(x) = x + 1, g(x) = x? + x C[0,1]

3.Haiitu yroa Mexcﬂy flx) = X4I/I glx) = x4 BC[0,1].
4. Jloka3aTh, uTo B R? cKalapHOE IIPOM3BEIEHUE MOKHO OIPEIEIUTh ClIeayomuM obpazom: (x,y) =
2x1y1 + 5x,Y5.
KonTposabHnas padora no teme «I'miib0epTOBBI NIPOCTPAHCTBA»

1.Haiitu conpsikenHslit oneparop k oneparopy A: 1, — [, ,

ecmn: Ax = (A1x1,45%5, ... ), A, €R, |4, < 1
2. Haiitu conpsbkeHHbIH onepaTtop k oneparopy A: 1, — 1, ,

eciu: Ax = (X3, X3, ...), ipu X = (X1, Xg, ... ).
3. Haiitu conpsbkeHHbIH oneparop k oneparopy A: l, — [, ,

eciu: Ax = (x4, x5, ...,0,0, ...), mpu x = (X1, X, ...).
4. Haiitu conpspkeHHBIN onepaTop K oniepartopy A: 1, = 1, ,

ecimu: Ax = (0, %1, X3, ...), Ipr X = (X1, X, ... ).

KonTtpoubHnas pabora no teme «banaxoBbl NpocTpaHCcTBa »

1.Jloka3aTh, 4TO BCSIKO€ KOHEYHOMEPHOE JINHEHHOE HOPMUPOBAHHOE TIPOCTPAHCTBO SBIISCTCS
0OaHaXOBBIM.

2.MoseT 11 B 0aHaXOBOM MPOCTPAHCTBC UMCTH ITYCTOC NNEPECCCUCHUC MOCIICAOBATCIBHOCTD HCITYCTBIX
3aMKHYTBIX BJIOJKCHHBIX MHOKCCTB.

3. Tokasatk, uroC|a, b] cemapabenbHoe GaHAXOBOE POCTPAHCTBO.

4. loxasats,uto Ly (R),l,(R),p # oo cenapabenbHOe 6aHAXOBOE IIPOCTPAHCTBO.



TecToBBIE 3a7aHUA
Bapuanr 1.
1. Muoxecrsa A u B naswiBaercst papHOMOINHBIMHE, ecCJIu:

a) CYIIECTBYET B3aMMHO-0IHO3HAYHOE OTOOpakeHHe ¢ : A — B
0) cymecTByeT oToOpaxkeHue v : A — B

B)ecru AcBuBcA

2. MHOKeCTBO BCeX MOJAMHOKECTB CYETHOT0 MHOKECTBA MMEET MOLIHOCTh:
a) CUETHYIO,

0)c,

B) 2°.

3. pocrpancTBo C([a,b]) ¢ MeTpuKOii p(f.g)= sup\ f(x)- g(x){ SIBJISIETCS:

a) TIOJTHBIM

0) HETOJHBIM

B) cenapabesbHbIM

4. KomnakTHoe nogmMHuoxecrso A xaycaopgosa npocrpancrsa:
a) xaycaop¢oso,

0) 3aMKHYTO,

B) OTKPBITO.

5. UckiaounTe CBOMCTBO, He HMeEIOIIee OTHOLICHUS K OHATHIO MepPbl HA ajiredpe MHOKEeCTB:

a) 4(¢)=0 1 p(4)=0
6) )= 1(4,), 4, 2 4, =4 npu n#m

B) 1dA+ B)= 1(A)+ p(B) nnst mOOBIX A, B NpHHAIIEKAIIMX 3aJaHHOH alredpe MHOXKECTB.

Bapuanr 2

1. MomHOCTH MHOKECTBA NOHUMAETCSl KAK KOJIMYeCTBO 3J1eMEeHTOB MHOKeCTBA, €CJIH:
a) MHOXECTBO KOHEYHO,

0) MHOXKECTBO CUYETHO,

B) MHOXXECTBO ITyCTO



2. Kakoe u3 JaHHBIX MHOKeCTB He 00/1a1aeT MOILIHOCTHI0 THIIEPKOHTHHYYMA:
a) MHOKeCTBO BceX (yHKIUIA, 3a1aHHbIX Ha [a, b],

0) MHOKECTBO | R",

B) MHOKECTBO BCEX MOAMHOKECTB IMIOCKOCTU?

3. [IpocTpancTBO OrpaHNYeHHBIX HA OTPe3Ke [a,b]| pyHKuMel ¢ MeTpHKOIi
p(f,g)=sup|f(x)-g(x) seaneres:

a) HETIOJIHBIM

0) MOJTHBIM

B) cenapabebHbIM

4. BHyTpeHHOCTH MHOKecTBAa A 0003HaUaeTcst:

a) O(A),

0) int A

B) X\A

5. Mepa JleOera KAHTOPOBCKOI0 MHOKE€CTBA PaBHA:

nH1

2)0

3) He ompeneneHa.

Bapuanrt 3.

1. MizgectHo, uto A B, Torna
o A <[g

o A =[8

s A=[g

F) HET BEPHOI'0 OTBECTA.

2. Kakoe U3 NpuBe/IeHHBIX CBOWCTB He SIBJISIETCS AKCHOMOI METPUKH:
1) p(x,x)=0
2)p(x,y)=—-1(y,x)

3) p(xy)<I(y.x)=1(x,2)?



3. Kakoe u3 npuBeieHHBIX IPOCTPAHCTB He SIBJISACTCS MOJTHBIM:
a) C([a,b]) ¢ MeTpukoii p(f , g) = sup\ f (X)— g(x)

0) IPOCTPAHCTBO OrPaHMYEHHBIX HA OTPE3Ke [a,b] QpyHKIMl ¢ MeTpUKOH p(f ) g) = Sup\ f (X)— g(x}

B) C([a,b]) ¢ Merpukoii p(f, g)zj' | £ (x)— g(x)dx?

N |~
w |~

1
4. MuosxkecTBo A= {1, yoy =y HA R €O cTanmapTHOIi Tono 10T MeEiH
n

a) OTKPBITO,

0) HE OTKPHITO,
B) 3aMKHYTO,

I') HE 3aMKHYTO.

5. Anre6pa Bceraa siBJsieTCsi:
a) KOJIBIIOM,

0) MOJTyKOJIBLIOM,

B) O - anreOpoii.

Bapmunanr 4.

1.Eciu AcBcCmu |Al=|C|,TO

2 [A=[8

6) |A=[B|=|C

5) |A (8]

2. Kakoe 13 NpHBeIeHHBIX HUKEe NPOCTPAHCTB He SIBJISIETCS METPHIECKUM:
a) clo],

6) R,

B) L,

') HET BEPHOIO OTBETA?



b
3. ®yuxuus f(x) abcoa0THO MHTErpupyeMa Ha[a,b] u J'| f(xjdx=0 () u f(x)=0B M0Goii

a

TOYKe X < [a,b] (2), Toraa:

a) (1) = (2)

0) 2)=@)

B) (1)=(2)

4. Iycth Q - MHOKECTBO PANIMOHAJILHBIX To4YeK Ha R , Torna:
a) Q - KOMIIAKTHO,

0) Q - HE KOMIAKTHO,

B) R\Q - KOMMAaKTHO.
5. Iipoctpancreo L, (a6),1< p<w

a) cemapabesbpHo,

0) HemoJgHOE

B)COAEPKUT TOJIBKO HETPEPHIBHBIE (DYHKITUH

Bomnpocel k 3x3ameny.
IlecToii y4eOHBIH ceMecTp
1.MeTtpuueckue 1 TOMOJIOTHYECKHE POCTPAHCTBA: MHOXKECTBA, alnredpa MHOKECTB.
2. CueTHbIe MHOKECTBA M MHOXECTBA MOIIIHOCTH KOHTUHYYM.
3. Metpuyeckue npocTpaHCTBa
4. OTKpBITHIE U 3aMKHYThIE MHOXKECTBA
5.KommnakTHbIe MHOXKECTBA B METPUUECKUX MTpocTpaHcTBax. Kputepuit Xaycnopoda.
6. ITommHoTa M nonosnHeHue. Teopema o cTArMBarOLIMXCA HIapax.
7. IlpuHIMIT C)KUMAIOIIMX OTOOpaKEHUH.
8. Tonosornueckue NpoCcTPaHCTBA.

9.EBKIMA0BBIE TPOCTPAHCTBA; ONIPEAEIEHHE HOPMUPOBAHHBIX IPOCTPAHCTB, TPUMEDBI.
10. HepaBenctBo Komm-BynsikoBckoro. [Tpumepsr.
11.0npenenenrne HOpMUPOBAHHOTO KOMIIJIEKCHOTO IPOCTPAHCTBA.

12. Omnpenenenrie CYETHO-AATUTUBHON U BHEIITHEH MEPBHI.



13. Onpenenenue n3MepuMoit (yHKIIHH.

14. TloHsITHS CXOTUMOCTH JIJIs1 U3BMEPUMBIX (YHKITHH. .

15. Mepsb! 1 n3MepruMble MHOKECTBa. O -anredpa O0pEIeBCKUX MHOYKECTB.
16. NU3mepumsbie ¢pyHKImMU U uHTerpan Jledera.

17. Onpenenenue UHTETPUPYEMOIi 110 Mepe y PYHKIUH.

18. [Ipumepsl Mep U, 1 OTBEUAIOIINE UM HHTETPATIBL.

CenbMoii yueOHBbIH ceMecTp
1. EBxinJoBBIC IPOCTPAHCTBA; ONpEAEICHUE HOPMUPOBAHHBIX MPOCTPAHCTB, IPUMEPHI.
OpToroHanbHbIE CUCTEMBI.
HepasenctBo beccens.
HepasenctBo Komu-byHnsakosckoro. [Ipumepsi.
OrnpeznesneHrne HOPMUPOBAHHOTO KOMIUIEKCHOTO IPOCTPAHCTBA.
O-KOJIbII0 MHOYKECTB.
OnpeneneHyue CYeTHO-aJIUTUBHON U BHEIIHEW MEPBI.

Omnpenenenue u3MepuMoint GpyHKIUH.

© ©° N o g R~ DN

[ToHSTHS CXOMUMOCTHU U1 UBMEPUMBIX (YHKITHIA.

[EEN
o

. JIunelinoe oToOpaskeHue 1 TeopeMa 00 OrpaHUYEHHOM JIMHEHHOM OTOOpaKEHUH.

[EEY
[EEN

. Mepsl 1 n3mepuMbie MHOXKeCTBaA. O -anredpa O0peeBCKUX MHOKECTB.

[EEN
N

. I3mepumble pyHkuuu u uaterpan Jledera.

[HEN
w

. Onpenenenne UHTErpUPYEMOit 1o Mepe 4 PyHKIHA.

[EEN
SN

. Teopema JleBr 0 MOHOTOHHOM CXOJUMOCTH.

[EEN
a1

. Teopema Jlebera 06 orpaHMYEHHON CXOJIUMOCTH.

[EEN
(o3}

. Teopema ®aTy 0 CXOIMMOCTH MOCIEAOBATEILHOCTH HHTETPUPYEMBIX HEOTPHULIATEIBHBIX
(byHKUIHH.

17. Unrerpan Jlebera-Ctunrbeca.

18. Ilpumepst Mep [, ¥ OTBEUAIOIINE UM HHTETPATIHI.

19. Mepa /lupaka, KaHTOPOBO MHOXECTBO, KAHTOPOBO JICCTHHIIA.

20. OnpeneneHust ¥ TEOPEMbI OOPETICBCKON MEPHI L.

21. Teopema Jlebera o pa3ioxKeHUH.

22. OnpeneneHue CUHTYIISIPHOI MepBhI.

23. Teopema Pangona-Hukomnma, JleGera.

24. Teopema OyoOuHM.

25. Teopema 0 IpOM3BEACHUHU MEP.

26. OnpeneneHre U NpUMepbl THILOEPTOBBIX MPOCTPAHCTB.



27. OnpeneneHue IpSIMO CyMMBI.

28. OpToroHaJibHasi MPOESKITHSI.

29. Teopema 06 OpTOrOHAILHON MTPOEKITUH.

30. Ompenenenue conpspKEHHOTO MPOCTPAHCTBA.

31. Teopema Pucca.

Konmponws oceoenus komnemenyuil

Ne Bun xoutpons KonTponupyembie paznesnbl KomnereHimu, KOMIIOHEHTBI
o\ KOTOPBIX KOHTPOJIUPYIOTCS
1 AypautopHast Pasnen 1-Pa3nen 2 B 5 M cemectpe YK-1, OIIK-1, IIK-3
KOHTp.paboTa(ripoB| Paznen 3- Paznen 4 Bo 6M cemecTpe
€pKa U OIICHKA) Paznen 5- Paznen 6 B 7mM ceMectpe
2 TectupoBanue. Paznen 1-Paznen 2 B 5 M cemecTpe VK-1, OIIK-1, TIK-3
[ToaroroBka k Paznen 3- Paznen 4 Bo 6M cemectpe

tectupoBanuto(one| Pasmen 5- Pazaen 6 B 7m cemectpe

HKa pe3yJIbTaTOB)

3 CamocrositensHoe|  Paznen 1-Paznmen 2 B 5 M cemectpe VYK-1, OIIK-1, IIK-3
pelieHue Pa3nen 3- Paznen 4 Bo 6M cemecTpe
MIPaKTUYECKUX Pasnen 5- Pasznen 6 B 7m cemectpe
3aJaHul
(ayautopHast)
4 3ager B 1 Paznen 1-Paznen 2 B 5 M cemecTpe VYK-1, OIIK-1, IIK-3
cemecTpe
5 |Dk3aMeH B IIECTOM VK-1, OIIK-1, I[IK-3
cemecTpe Paznen 1- Paznen 4 Bo 6M cemecTpe
6 OK3aMCcH B VK-1, OIIK-1, I[IK-3

CEIbMOM CEMECTPE Paznen 5- Paznen 6 B 7m cemectpe

7. Y4eOHO-MeTOAHYECKOE M MATepPHATbHO-TEXHUYECKOe ofecrnevyeHHe TUCHUILIHHBI
(MoyJisl) 3JiIeMeHTApHAsl MAaTEeMATUKA
[lepeueHbr OCHOBHON W JOMOJHUTEIHHOW Y4EOHOW IUTEpaTyphbl, HEOOXOAMMON Ui OCBOCHHS

JAUCIHUITIIMHBI (MOI[YJ'ISI) AUCKPCTHAA MaTECMaTuKa.

K ocHoBHOI1 (00s3arenbHOI) TUTEpaType OTHOCATCS Y4eOHUKH, y4yeOHble MOCOOMs, y4eOHO-
MeTOoAMYecKasl JUTepaTypa W MOHOTpaguH, H3Y4YeHHE KOTOPBIX SBIAETCS O0O0sA3aTeNbHBIM IS
OBJIA/ICHUS 3HAHUSIMUA B TIOJTHOM O0BEMe MO JAUCUUILUIMHE B COOTBETCTBUHU C JAaHHON mporpammoii. K
OCHOBHOH, TIPEX/Ie BCET0, OTHOCHTCS JUTEpaTypa, uMeromas rpud MunucrepcTBa 00pa3oBaHUS H



Hayku Poccuiickoit ®enepanmu unu  Y4eOHO-METOAMYECKOTO OOBEAMHEHUS, PEKOMEHIYIOIINX
U3JIaHUE K MCIOJB30BaHUIO B Y4eOHOM mporiecce. B crrcke OCHOBHOW JHTEpaTyphl YKa3bIBaeTCs HE
OoJsiee IMATH WCTOYHMKOB, MMCIOIIMXCS B JIOCTATOYHOM KojnuecTBe B (oHme Ombmmorexku. Ecnm
JIOCTYITHA DJICKTPOHHAS BEPCHS YUYECOHUKOB, YYEOHBIX MMOCOOMH M T.J., CIEAYyeT yKaszaTh IJIsi HUX
PEXKHUM J0CTyTIA.

K nonomHuTensHOM OTHOCHTCA JUTEpaTypa, pEeKOMeHayemas OakalaBpaMm, Maructpam s
CaMOCTOSITEJIbHOTO W3YYEHHs MPU BBIIOJHEHUH KypCOBOro mpoekTa (paboTbl), yueOHOM Hay4dHO-
UCCIIEIOBATENbCKOM paboThl, MpU HamucaHuM pedepaToB, A MOATOTOBKM K CEMHHapawm,
MPAKTUYECKUM 3aHSATHUSM, J1a0OpAaTOPHBIM pabdoTaM U JIPYTUM Yy4UeOHBIM 3aHITHSIM, a TaKKe s
yIayOJIeHHs U pacIipPeHUs 3HAHUI 110 TAHHOW JUCIIMILTHHE.

Bce WCTOYHMKM B  OCHOBHOW ¥ JIONOJHHUTENBHOM JIMTEpaType MJalOTCI C  MOJHBIMHU
OoubMorpaUUECKMMH ONMUCAHMSIMH B COOTBETCTBHHM C POCCHWCKAM WIIM 3amlaJHbIM CTaHIapTaMu
odopmIieHuUS.

Jist MarucTpaTypsl 00s13aTeNIbHO HATMYKE JTUTEPATYPhl HA AaHTJIUICKOM SI3BIKE.
7.1. YueOHas JuTeparypa:
OcHoBHas iMTeparypa:
1. Kommoropos A.H., ®omun C.B. DnemenTtsl Teopun GyHKINN U GYHKIIHOHATBHOTO aHAIHA3A. -
M.:Hayxka, 1989, - 623 c.
1. Harancon W.II. Teopus ¢pyHkimii BemecTBeHHOU epemenHoil. M., Hayka,1979.

2. JIroctepuuk JI.A., Cobones B.U. Kpatkuii kypc pyHkuMOHaIbHOTO aHaiu3a. — M.: Beiciias mikoina,
1982. - 271 c.

2. Bnagumupos B.C. O6001iennble pyHKIIMM B MaTeMaTHueckoi ¢pusuke. M., Hayka,1979.

3. AntoneBuy A.b., Pagpino S1.b. @yHKIMOHANBHBIN aHAIU3 U UHTETPaJIbHbIE
ypaBHeHus. — MuHck: U3n-Bo « YHUBepcurerckoey, 1984, - 352 c.

JlonoiHUTeIbHAS JTATEpaTypa:
1. Kanroposuu JI.B., Axunos I'.Il. ®ynkunonanbsHblil ananus. — M.: Hayka, 1984, - 752 c.
2. Pynun V. ®ynkunonaneHelil ananus. — M.: Mup, 1975, - 443 c.

3. Kyrarenanze C.C. OcHOBBI (pyHKIIMOHAIBHOTO aHanu3a. — HoBocuOupcek:
N3n-Bo MHCTHTYTA MaTemaTuku, 1995. — 224 c.

4. Axwuesep H. U., 'mazman U. M., Teopust TuHENHBIX OIIEpaTopoB B THJIOEPTOBOM IIPOCTPAHCTBE, 2
n3a., M., 1966;
5. Pucc @., CekedanbBu-Hans b., Jlekuuu no pyHKkunoOHaTIBHOMY aHANU3Y, Hep. ¢ gppaui., M., 1954;

HNocupa K., ®yHKkmoHalibHbIi aHAIU3, TIEP, € aHrL., M., 1967;

6. Handopa H., lIBapu k., JIunelinsle oneparopsl, nep. ¢ aHri., 4. 1-3, M., 1962-74; Dasapac P. 3.,
DyHKIHOHAIBHBIN aHaN3. Teopus u npuiIoKeHus nep ¢ airi., M., 1969.



7. Tpenorun B.A., ITucapesckuit .M., Co6ones T.C. 3agaun u ynpaxHeHUs 10 GYHKIHNOHATBHOMY
aHanu3y. M.: ®uszmatiut, 2005.

8. Kupuinor A.A., I'Bummmanu A.Jl. Teopemsl 1 3amaun GpyHKIMOHAIBEHOTO aHanu3a. M., Hayka, 1979,

1988.

7.2. UnTepHeET-pecypchl
1. denepanbubiii mopran http//edu.ru

2. DnextponHbie katanoru Hayunoit 6ubaunorexu JI'Y http//elib.dgu.ru

7.3. IIporpaMmmHoOe oOecrieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajnbHO-TeXHUYECKOe o0ecrieyeHue

B opranuzanum ydeOGHOro mnporecca HEOOXOAMMBIMU SBISIOTCS CPEACTBA, 0OeCHEeuMBaIOLIMe
ayJMOBH3YJIbHOE BOCIPHUATHE Y4eOHOro MaTepuasa (CIenUuaM3UPOBaHHOE JIEMOHCTPAIMOHHOE
o0opyaoBaHue):

1.Jocka u Men (niau 6oJiee COBpEMEHHBIC aHAIOTHH )

2. KOMITBIOTEPHBIE U MYJbTUMEAUNHBIC TEXHOJIOTUH

3.MUKpPOGOH U COOTBETCTBYIOUIME YCTAaHOBKH (i pabOThl B OONBIIMX ayJUTOPUSX C
MHOT'OYHCIIEHHBIMH I'PYTIIaMH CTYJJCHTOB)



Pabouas mporpamma aucuuiuinHbl OYHKUMOHAJIBHBIH aHAJIN3 COCTaBJICHAa B COOTBETCTBUU C
tpeboBanusmu @I'OC BO no wanpasneruto noarotoBku 44.03.05 "llexarornueckoe oOpazoBanue (C

JIBYMs TPOGUIISIMU MTOATOTOBKH ), YTBEPIKICHHOTO NpuKazoM MunoOpHayku Poccun ot 22.08.2018 Ne
125.

[TporpamMmmy coctaBuia:

[Tpodeccop kadenpr «Maremarndeckuii ananu3» Tankues 1.A.

[Tporpamma onoOpeHa Ha 3acenanuu kadeapsl «MaTemMaTuuecKuil aHaIIN3»

[IpoTokon Ne9 ot «17» mas 2024r

[Tporpamma ogo06peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIbpTeTa

npotokos Ne 9 ot «22» mas 2024 r.



CBeneHusi 00 yTBep:KIeHMH NMPOrpaMMbl HAa OYepeIHOH Y4YeOHbIH roJ M PerucTpanuu
H3MEHEeHU I

YyeOHsblii Pentenue BHecennble usMeHeHUS IToamuce 3aB.
roj Kadeperl kaeapoit
(Ne mpoTokoua,
JlaTa)




