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1. Ileau ocBoeHHS AUCIUILITHHBI
Lemstmu ocBoeHust tucUIIMHbL « DYHKIMOHAIBHBIN aHAJIA3» SBJISIOTCS:

- I3YYCHHE CTPYKTYPbl MHOKECTBA CYMMHPYEMbBIX (PYHKIINH;

- IOCTPOCHKE TeOpUH uHTerpana Jlebera u M3y4eHue ero CBOICTB;
- U3yYE€HHUE METPUYECKUX U TOMOJIOTHYECKUX ITPOCTPAHCTB;

- U3y4YeHHe 0aHaXOBBIX MPOCTPAHCTB;

- IPUMEHECHHE PE3yIbTaTOB ()YHKIIMOHATHLHOTO aHAIN3a K UCCIICIOBAHUIO HHTETPATBHBIX
YpaBHEHUI;

- BBISIBJICHHE CYILLIECTBYIOIIEH CBA3H MEXIAY COOO0M psia TeOpeM

KJIACCHYECKOTO MaTEMAaTUYECKOT0 aHaIM3a, 0TOOPa3HB MX HA OCHOBHBIE TPHHIIUIIBI
(YHKIIMOHAJIBLHOTO aHAJIN3a;

- U3y4YCHHE OCHOB TEOPHH 0000IIEHHBIX (DYHKIIUH.

Ilepeyenb npogeccHOHANBHBIX CTAHAAPTOB, 0000IIEHHBIX TPYAOBBIX (PYyHKUHUI U
TPYAOBBIX (PYHKIHIA, COOTBETCTBYIOIIUX NPO(eCcCHOHAIBLHOI eSITeJIbHOCTH BHITYCKHUKOB

Ne Kon HaumenoBanue o6nactu npodeccnoHanbHOM AeSITeTbHOCTH.
n/m npogeccuonanpHoro | HaumenoBanue npogecCuoHaIbHOTO CTaHAapTa
cTaHaapTa

01 O6pazoBaHue U HayKa

1. 01.001 [Tpodeccuonanvubiii  crangapt «llemaror (memarormyeckas
JeATeTLHOCT, B c(epe MOIIKOIBHOTO, Ha4YalbHOTO OOIIero,
OCHOBHOTO  o0miero, cpegHero  oOmiero  oOpa3oBaHus)
(BocmuTaTeNb, YUUTETD)», YTBEP)KICHHBIA  MPUKa30M
MuHucrepcTBa TpyAa M COLMAJIBHOM 3amuThel Poccuiickoin
®eneparu ot 18 oxTsa0ps 2013 r. Ne 544n(3apeructpupoBaH
MunncrepctBoM roctunuu Poccuiickoit @eneparuu 6 nexadps
2013 r., peructpanuonHslii  Ne30550), ¢ u3MeHeHueM,
BHECEHHBIM IPUKAa30M MHUHHCTEPCTBA Tpyla MU COLUAIBHON
3amuTel P® ot 5 asrycra 2016r.Ned22H (3apeructpupoBaH
MuHucTepcTBOM FOCTHUIINA PO 23 aBrycra2016r.,
peructparroHnbiii Ne 43326 )

2. 01.003 [Tpodeccuonanbubiii  crangapT «llegaror JONOIHUTEIHHOTO
o0pa3oBaHUs JAeTell M B3POCIBIX», YTBEPKICHHBIH MPUKA30M
MunucrepcTBa Tpyla M couManbHOM 3amuTel PO ot 5 Mmas
2018r. Ne 298H (3apeructpupoBaH MUHHCTEPCTBOM FOCTUIIMU
P® 28 aBrycra 2018r., perucrparuonnsiii Ne 52016)

3. 01.004 [Tpodeccnonansusbiii cranaapt "[legaror npodeccrnoHaAIEHOTO
o0ydeHus1, mpoheCCHOHATBFHOTO 00pa30BaHuUs

1 JIOMIOJTHUTENILHOTO PO eCCHOHATBHOTO 00pa3oBaHus",
YTBEPKIACHHBIN ITPUKAa30M MUHUCTEPCTBA TpyAa

U colranbHOM 3amuThl Poccuiickoii @eneparuu oT 8 ceHTAOps
2015 1. Ne 6081




(3apeructpupoBaH MUHUCTEPCTBOM FOCTUITMU Poccuiickoii
®enepanuu 24 centsiops 2015 r.,

peructpanroHnbii No 38993)

2. Mecto gucuuniaussl B crpykrype OIIOII 6akanaBpuara
JucnunauHa SBISETCS OJHOM M3 OCHOBHBIX JHCHMIUIMH 0a30Boi (0OmienpodeccruoHaIbHOMN)

4acTH MPO(ECCHOHAIIBHOTO MHKJIa Y4eOHOro TUIaHa IMOATOTOBKHM OakajaBpa IO HaIpaBJICHUIO
44.03.05. Ilenaroruveckoe odOpazoBaHue (¢ AByMs NPOQUISIMM MOATOTOBKH) NpPoduIro
noaroroku «Maremaruka». «Mupopmarukay. ucunmimaa «OyHKIHOHAIBHBIA AHAIU3)
SIBJIIETCSL JIOTUYECKUM MIPOJODKEHHEM Kypca MAaTEMATHYECKOrO0 AHAIM3Aa U JAEHCTBUTEIBLHOIO
aHanmza. J{ns ee M3ydyeHUs HEOOXOIUMBbI 0A30BBIE 3HAHHS KypPCOB MAaTEMaTHYECKOIO aHAIN3a,
AHATUTUYCCKOW TEOMETPUU M aireOphl. JlaHHAs TUCHUIUIMHA SIBJISICTCS TPEAIICCTBYIOMICH st
W3Y4YEHUs CIEAYIOIIUX AUCHUIUIMH: «Teopus BEpOATHOCTEH M MaTeMaTH4ecKash CTaTUCTUKAY,
«OcHOBaHUs TEOMETPUM

3. Pe3yabTaThl 0CBOECHUS TUCHUIJIMHBI (MOYJ1s1) PYHKIMOHAJILHBIH aHAIN3

[Tporiecc u3ydeHUs: NUCHUIUIMHBI HAMPaBICH HAa (OPMUPOBAHUE DJIEMEHTOB CJICTYIONINX
koMnereHunii B cootBerctBuM ¢ PI'OC BO 1o 1aHHOMY HanpaBJICHUIO:

Koa u Koa n HaumeHoBaHue
Pe3yabTaThl 00yyeHus
HaMMeHOBaHHe HHIHKATOPA JOCTHKEHUS
M0 AUCHMIIUHE
KOMIIETeHIIUH KOMIIETeHIUH
[1K-4 Crioco0eH oCyIIeCTBIISATh [1K.-4.1.
o0yueHue yueOHOMY AHaM3upyeT METO/IbI ¥ CPe/ICTBA
MPEIMETY Ha OCHOBE 00yueHus1 yueOHOMY MPEIMETY,
UCIIOJIb30BAHUS 0COOEHHOCTH YaCTHBIX METOJIUK
MPEIMETHBIX METOIHK 00yUYeHHs «MaTeMaTHKe» U
«uHpOpPMaTHKE»
[1K.-4.2.
[TpoexTHpyet pabodyro
porpaMmy Io yuyeOHOMY
npeamery, GopMyaupyer
JMTaKTUIECKUE IIETH U 3a]1a91
o0yueHus yaeOHOMY IpeAMETY U
pEaT30BhIBACT UX B
00pa3oBaTebHOM IpoLecce
[1K.-4.3.
[Tnanupyer, Moaenupyer u
pEaT30BBIBACT Pa3ITUIHBIC
OpraHu3alMOHHBIE (OPMEBI B
mporiecce 00yueHus yaeOHOMY
npeaMeTy; 000CHOBBIBATh BBIOOD
METO/IOB 00yUeHHUs y4eOHOMY
npeaMeTy, MPUMEHSTh UX B
00pa3oBaTeNIbHON TNPAKTUKE
OIIK-5 Cnoco6en ocymectBisats | OIIK-1.1. 3naeT HOpMaTUBHBIE
npoeccuoHabHYIO MPaBOBBIC aKTHI B chepe
JeSITeIbHOCTD B 00pa30BaHUs U HOPMBI
COOTBETCTBHUH C npo¢eCCHOHATIBHON ITHKH,
HOPMAaTHUBHBIMU METO/bI U TEXHOJIOTHH PAa3BUTHUS
IIPaBOBBIMU aKTaMH B obnactu npodeccuoHaIbHON




cdepe oOpazoBaHUs U JeSITeIbHOCTH;, PEerilaMeHTHUPYET
HOpMaMHu TpeboBaHUS K
npodeCCHOHATTEHON
JeATETbHOCTH
OIIK-1.2. OcymecTBisier
npohecCHOHATBHYIO
JeSTEIIbHOCTD C UCIIOJIb30BaHUEM
HOPMAaTHBHBIX [TPABOBBIX aKTOB B
cdepe 00pazoBaHUs U C YIETOM
HOPM Ipo(eCCHOHANBHON YTUKU
OIIK-1.3. IIpou3BOAUT OLIEHKY
PE3YJIBTaTOB peaan3anuu
npodeCCHOHATTEHON
JeATeILHOCTH, pa3padaThiBacT
MH(OPMALIMOHHO- METOUYECKHE
MaTtepualsl B 00JacTi
npohecCHOHATBHON
JIeATEILHOCTH Ha OCHOBAHUH
HOPMAaTHBHBIX aKTOB U HOPM
npodecCHOHaIbHOM ITUKN

4. CTpyKTypa M coiep:KaHue TUCHUILIHHBI (MO1YJis1) «DYHKIMOHAJBHBIN aHAJIN3)

4.1. CTpyKTYpa IMCUUILIMHBI (MOIYJIS)

OO6mias Tpy10€MKOCTh TUCHIUIUIAHBI COCTABISAET 4 3a4eTHBIX eANHUI, 144 gacoB.

Buj yueOHoii padoTnl Bcero IHopsiakoBbIi HOMeEP
cemMecTpa

8

OO6mast Tpy10€MKOCTh JUCIUTIIIUHBI BCETO (B 3.€.), B TOM 43.e.

qHcIe:

KypcoBoit npoekt (pabota) HE NPEAYCMOTPEHO

AyaUTOpHBIE 3aHATHS BCETO 117 117

(B akaj. yacax), B TOM UHCIIE:

Jlexmum 30 30

ITpakTHyeckue 3aHATHS, CEMUHAPBI 40 40

JlaGopaTopHbie paboThI

CamocrosiTensHas paboTa Bcero (B akaj. 4acax), B TOM 47 47

qHUCIIe:

KCP

DK3aMeH 27 27

OO011ast TPyA0EMKOCTh TUCIUTUINHBI 144 144

Ne

Bunpl yueGHOM paboThI, BKIIOUast

TPYJIO0EMKOCTh (B Yacax)
HaumenoBanue

CaMOCTOSITENIbHYIO paboOTy CTYJIEHTOB U

pa3esioB U TeM
JTUCITUATIITAHBI (MOJTYJIST )

cemecTp

ast pabota

AynuropHas pabota | CaMOCTOATEIILH

@OpMBI TEKYLIIETO
KOHTPOJISl YCIIEBAEMOCTH
(o HemensIM cemecTpa).

@OpMBI NPOMEXKYT. aTTECT
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Cemectp 7 30 |3 47
7
Paznen 1 4 3 22
1.1 | Bo3uukHOBEHHE 2 1 11
(YHKIIMOHATBLHOTO aHAIIN3a
KaK CaMOCTOSITEIIbHOTO
paszena MaTeMaTHKH.
1.2 | CoBpeMEeHHOE pa3BUTHE 2 2 11
(YHKIIMOHATBLHOTO aHAIIN3a
1 €TO0 CBSI3b C IPYTUMU
00JIACTSIMH MaTEMaTHKH.
2 Paszgen 2 16 |1 18
6
2.1 | Merpuueckue u 2 2 2
TOIOJIOTHYECKHE
MIPOCTPAHCTBA: MHOYKECTBA,
anreOpa MHOXECTB.
CueTHBIE MHOXKECTBA U
MHOKECTBa MOIIHOCTHU
KOHTHHYYM.
2.2 | Merpuyeckne 2 2 2
MIPOCTPAHCTBA.
2.3. |OTKpBITHIE U 3aMKHYTBIE 2 2 2
MHO)KECTBA.
2.4 |KoMmmakTHbIE MHOXKECTBA B 2 2 2
METPUUYECKUX TPOCTPAHCTBAX
2.5 |Kpurepuii Xaycnopda 2 2 2
2.6 |[lomHoTa M MOMOMHEHNE 2 2 2
2.7 |Teopema o crarusarommxcs 2 2 2
mapax. [I[puHnun
CKUMAIOIINUX OTOOpaKEHUH
2.8. |Tomonoruueckue 2 2 2
IPOCTPaHCTBA
Paznen 3 16 |13 18




3.1.

Mepa u unterpan JleGera: 2 1 2
[Toctpoenue mepsi JleGera Ha
IIPSIMOM.

3.2.

OO0111ee TOHATHE AIUTUBHON 2 2 2
MEPBI.

3.3.

JleberoBckoe mpoIonKeHNE 2 1 2
MepBI

3.4

W3mepumsbie pyHKITUHN U BX 2 2 2
CBONCTBA.

3.5

Ompenenenue HHTErpaia 2 2 2
JleGera

3.6

Krnacc cymmupyembix 2 1 2
byHKIHA

3.7

[IpenenbHbBIN epexo. Moy 2 2 2
3HaKOM uHTerpajna. CBs3b
uHTerpaia JleGera c
uHTerpanom Pumana.

3.8

Nuterpan Ctuntheca. 2 2 4
Teopema Pagona-Hukonuma.

4.2. Conep:kaHue TUCHUTLIUHBI (MOTYJIs1)
Cemectp 8
Pa3nen 1. UcTopusi 1 3Tanbl pa3BuTHs (YHKIIHOHAJIBLHOTO AaHAJIN3A

Tema 1.1.: Bo3HukHOBeHHE (QYHKIIMOHATLHOTO aHAIN3a KaK CaMOCTOSATEIbHOTO pa3jiena
MaTeMaTHKH.

Tema 1.2.: CoBpeMeHHOE pa3BUTHE (QYHKIIMOHATIHHOTO aHAIN3a U €T0 CBSI3b C IPYTUMH
00J1aCTIMH MaTEeMaTUKH.

Paznen 2. MeTpuyeckue u TONMOJIOrHYecKHe MPOCTPAHCTBA




Tema 2.1.: MeTpudeckue 1 TOMOJIOTHYECKUE TPOCTPAHCTBA: MHOKECTBA, alredpa
MHOKecTB. CUEeTHbIE MHOXKECTBA U MHOKECTBA MOILHOCTH KOHTUHYYM.

Tewma 2.2.. MeTtpuueckue npocTpaHCTBa.

Tema 2.3.: OTKpBITBIE U 3AMKHYTbIE€ MHOKECTBA.

Tema 2.4.: KoMakTHbIE MHOKE€CTBA B METPUIECKHUX TPOCTPAHCTBAX.

Tewma 2.5.; Kputepuit Xaycnopda.

Tema 2.6.: IloaHOTA ¥ TIONOJHEHHME.

Tema 2.7.; Teopema o cTsruBarommxcs mapax. [I[pHHINI CKUMAIOIUX 0TOOPAKESHUH.
Tema 2.8.; Tonosioruyeckue NpocTpaHCTBA.

Pa3zjnen 3. Mepa u unterpas Jledera

Tewma 3.1: Mepa u unterpan Jlebera: [loctpoenne mepsnl Jiebera Ha mpsiMoid.

Tema 3.2.: OO11ee NoHATHE aAIUTUBHON MEPBHI.

Tewma 3.3.. JIeGeroBckoe mpoI0JDKEHUE MEPBI.

Tewma 3.4.: U3mepumble GyHKIMU U UX CBOMCTBA.

Tema 3.5.: Onpenenenue unterpana Jlebera.

Tema 3.6.: Kimacc cymmupyeMbIx GyHKIHIA

Tewma 3.7.; IIpenenbHblii nepexoa mox 3HakoM uHTerpaia. Cesa3p uHTerpana Jlebera c
uHTerpanom Pumana.

Tewma 3.8.; Uaterpan Ctuntheca. Teopema Pagona-Hukomuma.

Cemectp 6

Pa3jnen 4 banaxoBbl MPOCTPaHCTBA

Tewma 4.1.: [Ipsimoe mpousBenenue mep u reopema OyouHuU.

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

Tema 4.3.: Hepasencta I'enbiepa 1 MUHKOBCKOTO

Tewma 4.4.: Onpezenenne TUHEHHOTO HOPMHUPOBAHHOTO MPOCTPAHCTRA.

Tema 4.5.: baHaxOBBI IPOCTPAHCTBA.

Tema 4.6.: ConpsikeHHOE POCTPAHCTBO, €ro MOJTHOTA

Tema 4.7.: Teopema Xana-banaxa o npoJ0KeHUH JTMHEHHOTO (PYHKIIMOHAA.
Tema 4.8.: O0muii BUj TMHEHHBIX (PYHKIIMOHATIOB B HEKOTOPBIX OAHAXOBBIX
MPOCTPAHCTBAX.

Tema 4.9.: JIunelinbie oniepaTopsl, HOpMaA OIepaTopa.

Tema 4.10.: ConpsikeHHBIH orepatop, 00paTHBIH orepaTop, CHEKTP U PE30JIbBEHTA.
Tema 4.11.: Teopema banaxa 06 o6paTHOM omnepartope

Tewma 4.12.: KommakTHbIE oniepaTopbl. KOMIIaKTHOCTh HHTETPATBHBIX OIIEPaTOPOB.
Tema 4.13.: [Tonstue 06 nnnekce. Teopema dpenronpma. [IpuMeps! HCITOTE30BaHUS
TeopeMbl Dpearoabma.

Pazgen 5. 'mib0epToBBI NPOCTPaHCTBA

Tema 5.1.: 'unb6eproBel mpocTpancTBa: CkansipHoe npousBeneHue. Hepasencrso
Komm-bynskosckoro-1lIBapia.

Tema 5.2.: OproronanbsHble cucteMbl. HepaBerctso beccernst.

Tema 5.3.: ba3ucsl u runb0epTOBa pa3MEPHOCTD.

Tema 5.4.: Teopema 06 uzomopduszme. OpToroHanbHOE JONOTHEHHE.

Cemectp 7

Pazjnen 5 ®ynkuuonas

Tema 5.5.: O0muii Bua TUHEHHOTO (QYHKIIMOHATIA.

Tema 5.6.: CamoconpsbKeHHBIE B YHUTapHBIC orepaTopbl. OpTONMPOEKTOPHI.

Tema 5.7.: Teopema ['mipbepTa 0 KOMIAKTHBIX 3PMUTOBBIX OIlEpaTopax.

Tema 5.8.: dynknuoHansHOe HcuncaeHue. [IpuBeienue oneparopa K BULy YMHOKEHUS
Ha (QpyHKIHIO.



Tema 5.9.: CnextpanbHas Teopema. HeorpanndeHHbIE CaMOCOTPSIKECHHBIC
oneparopsl. I[Ipumepsr.

Pa3jnen 6. JInneiiHbie U TOMOJIOTHYECKHE TPOCTPAHCTBA

Tema 6.1.: JIuHeiiHbIe TONOJIOTHYECKUE TPOCTPAHCTBA U 0000IIEHHBIE (PYHKIINH:
[TonmmHOPMUPOBAaHHBIE IPOCTPAHCTBA.

Tema 6.2.: ®yHKIIOHAT MHHKOBCKOTO.

Tema 6.3.: HopmupyemocTs 1 MeTpuU3yeMocCTb. Tomonoruu B COnpsiskeHHOM
MIPOCTPAHCTBE.

Tema 6.4.: CnabGasi KOMIIAKTHOCTh B CONPS>)KEHHOM ITPOCTPAHCTBE.

Tema 6.5.: OCHOBHBIE IPOCTPAHCTBA TIAAIKUX (PYHKITHIA.

Tewma 6.3.: IIpocTpancTBa 0000IICHHBIX (PYHKITHIA.

Tewma 6.4.: Onepanun Haj 0000meHHbIMU QyHKIMAMU. [IpeobpazoBanue Dypre.
Pa3nen 7. BapuanuonHoe ucuucjieHue

Tema 7.1.: DneMenTsl TuHEHHOTO aHanu3a. Cnalwlii U cUIbHBINA AUQdepeHnan
HEJIMHEWHOTO (PYHKIMOHANA. DKCTpeMyM  (YHKIIHOHATA.

Tema 7.2.: Knaccuyeckue 3a1a4i BApUAIMOHHOTO UCYUCIICHU. Y paBHEeHUs Diiiepa
Tewma 7.3.: Bropas Bapuanus. Ycnosus Jlexxanapa u SAxkoowu.

Tembl 1a00paTopHbIX padoT (JIaGopaTopHbIi NPAKTHKYM)

He npenycmotpens! yueOHbM mtanoM OOIT

IIpumepHas TeMaTHKa KypcOBBIX padoT

He npenycmotpens! yueOHbIM 11anom OOIT



5.00pa3oBaTe/IbHbIE TEXHOJIOTHHI

AKTHBHBIE U MHTEpPAKTUBHbIE (OPMBI: JIEKIUH, MPAKTHUECKHUE 3aHATHs, KOHTPOJIbHBIE DPalOTHI,
KOJUTOKBUYMBI, 3a4€Thl U 3K3aMEHbl. B TeueHue ceMecTpOoB CTYJIEHThI pellaloT 3a/adyH, yKa3aHHbIE

IIpenoaaBaTcIicM.

6. YueOHO-MeToAMUYeCcKOe oDecleyeHne CaMOCTOATEIbHOI padoThl cTyaeHTOB. OLeHOYHbIe
cpeacTBa JJIsl TEKYLIEero KOHTPOJISI yCIIeBaeMOCTH, NMPOMEKYTOYHOH aTTecTallMyd MO HTOraM
OCBOCHMS IHCIUIIHHBI.

6.1. [11aH caMoCTOSITEIbHOI PadOTHI CTY/IEHTOB

Ne n/m HaumMeHnoBaHue TeMBbI Buj camocrosiTenbHOM padoThI

Cemectp-5 Mertpuueckue u KonTponbnast padorta Ne 1
TOIOJIOTHYECKHE

1.1-1.3

IPOCTPAaHCTBA: MHOXKECTBA,
anredpa MHOXKECTB.
CyeTHbIC MHOXECTBA U
MHO€ECTBa MOIIIHOCTH
KOHTHHYYM. MeTpudeckue
npoctpancTBa. OTKPBITHIC U
3aMKHYTBIC MHOXXCCTBA.
KomitakTHBIE MHOKECTBA B
MCTPHUYCCKHUX
npoctpaHcTBax. Kpurepuit
Xaycnopda.

2.1-2.3 OTKpBITBIE ¥ 3aMKHYThIE HccnenoBarenbekast JOMaIIHSSA
MHO’KECTBA. pabota Nel

1.3-2.2 OTKpBITHIE Y 3aMKHYThIE KonrtponsHas pabora Ne2
MHO>KECTBA.

KommakTHble MHOXKECTBa B
METPUYECKUX
npoctpancTBax. Kpurepuit
Xaycnopda. ITonHoTta u
nonoiHeHue. Teopema o
CTSITUBAIOIINXCS IIapax.
[TpuHnun

CHKUMAFOIIINX
OTOOpaKEHUIA.
Tononoruueckue




MPOCTPAHCTBA.

2.1-24

KommakTHbIE MHOXECTBA B
METPUYECKUX
IPOCTPAHCTBAX.

HccnenoBaTenbekast JOMAIITHSISI
pabota No2

Cemectp-6

3.1-34

Mepa u unrerpan Jlebera.
Cas3pb unterpana Jlebera ¢
uHTErpanom Pumana.
Wurerpan Cruntbeca.
HepasencrtBa I'enpaepa u
MUHKOBCKOTO.

Konrponbnas padora Ne 1

3.3-35

Mepa u unTerpan JleGera.
Cas3pb unrerpana Jlebera c
uHTErpanom Pumana.
Wurerpan Cruntbeca.
HepagencrtBa I'enpaepa u
MUHKOBCKOTO.

Teopernueckuii Tect Nel

41-44

banaxoBbI pocTpaHCcTBa

Kontponsnas padora Ne 2

Cemectp-/

5.1-54

JIuneiinbie
TOIOJIOTHYECKHE
IIPOCTPAHCTBA U
0000111eHHBIC PYHKITUH.
DyHKIIMOHAT
MusnkoBckoro. Onepanun
HaJl 0000I1IEeHHBIMU
(GyHKIMAMU.
[Ipeo6pazoBanue Dypsbe.

KonTponbHas padorta Ne 1

5.1-54

Tononornu B CONpsHKEHHOM
npoctpanctBe. Crabas
KOMIIaKTHOCTb B
COIPSKEHHOM
npoctpancTse. OCHOBHBIE
IPOCTPAHCTBA TIAIKUX
byHKLH.

Uccnenosarennckas JoOManIgasa
pabota Nel




6.1-7.3 DKcTpeMyM Konrtpomnsnas pabora Ne2
(dyHKIIMOHATA.
Knaccuueckue 3agaun
BapHAI[IOHHOTO
VCUYHCIICHHSI.

OueHoYHBIE CPeACTBA IJISl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH U MPOMEKYTOUHOIH aTTecTalul

KpnTeplm OIICHKH I[pOMe)KyTO‘lH()ﬁ arrecranmm B (]JopMe 3adgera

Onenka | XapakrepucTuka TpeOOBaHUH K pe3yibTaTaM aTTecTaluu B popMme 3aueTa

«3a4TeHO» TeopeTrueckoe cojiep)aHue Kypca OCBOCHO MOJHOCTRIO 0€3 MPo0eioB WitH B
I1EJI0M, HJTU OOJIBIICH YacThi0, HEOOXOIUMBIC TIPAKTHYECKUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepHuaaoM C(HOPMHPOBAHBI WIIH B OCHOBHOM C(POPMHUPOBAHBI,
BCE WJIM OOJIBIITMHCTBO MPEAYCMOTPEHHBIX paboueii mporpaMMoil yueOHbIX
3aJIaHUH BBIMOJIHEHBI, OT/ICIbHBIC U3 BBIIOJHCHHBIX 3aJIaHUN COJIEPIKAT
OIIMOKH.

«He 3auteno» | Teoperuueckoe colep:kaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAUMBIE HaBBIKU
paboTsl HEe chOopMUPOBAHBI UK CHOPMUPOBAHBI OTACTHHBIEC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabouelt yueOHOM mporpaMMoii 3a1aHuil He
BBITIOJTHEHO JTHO0 BBIMOJIHEHO ¢ TPyObIMH OIIMOKaMH, Ka4eCTBO UX
BBITIOJTHEHUS OLIEHEHO YHCIIOM OAJIJIOB, OJTM3KUM K MUHUMYMY.

Kpurtepun onieHKkn npomMexyTo4HoO# aTrTecTanuu B (popme 3K3aMeHa

Onenka XapakTepucTika TpeOoBaHUM K pe3ysbTaTaM aTTecTaluu B hopme
JK3aMeHa
«OTiuHO» Teopernueckoe cojiepkaHue Kypca OCBOEHO TIOJHOCThIO  0e3

npoOesioB, CUCTEMHO W TIIYOOKO, HEOOXOJMMBbIE MPaKTUYECKHE HaBBIKU
paboThl C OCBOCHHBIM MaTepHalioM c(hOPMHUPOBaAHBI, BCE MPEITyCMOTPEHHBIE
paboueii yueOHOM porpaMMoil yueOHbIe 3a/1aHUs BBIIOJHEHBI O€3yMpPevHo,
KaueCTBO WX BBIIIOJIHEHUS OICHEHO YHUCIOM OallioB, OJH3KUM K
MaKCUMYMYy.

«XopoI1o» Teopernueckoe coiepkaHne Kypca OCBOEHO B IeJIoM 0e3 mpoOernos,
HE0OXOUMBIE MTPAKTUUYECKHE HABBIKU PaOOTHI C OCBOCHHBIM MaTepUaioM B
OCHOBHOM  C(pOPMHUpOBaHBI,  MpPEIyCMOTpPEHHble paboueil  y4deOHOI
MporpaMMoil yueOHbIe 3a/laHUsI BBIIIOJIHEHbI C OT/IEIbHBIMU HETOYHOCTSIMU,
Ka4yeCTBO BBIMOJHEHHUS OOJBIIMHCTBA 3aJaHMM OILIEHEHO 4YHMCIOM O0ajjioB,




OJIM3KUM K MaKCUMyMY.

«Y IOBIIETBOPUT Teoperndeckoe cojepkaHue Kypca OCBOCHO OOJIBIICH YacThbi, HO
SITEHOY npoOensl  HE  HOCAT  CYIIECTBEHHOTO — XapakTepa, HEO0OXOIMMBbIC
MPAKTUYECKHE HABBIKU Pa0OThI C OCBOCHHBIM MAaTe€pHajioM B OCHOBHOM
chopMHUpOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX paboueld y4yeOHOU
MPOrpaMMOi Y4eOHBIX 3a/IaHUN BBITIONHEHBI, OT/ICIbHBIC U3 BBITOIHEHHBIX
3aJlaHu¥ COJIePIKAT OIIHOKH.

«HeynoBnerBop Teopernueckoe  coiepkaHMe  Kypca  OCBOGHO  YacTUYHO,
UTEIILHO» HEOOXO/JMMBIE HABBIKM pabOTBl HE C(HOPMHUPOBAHBI WIH CHOPMHPOBAHBI
OTIENbHBIE U3 HUX, OOJBIIMHCTBO MPEAYCMOTPEHHBIX pabouel yueOHOI
IIPpOrpaMMoOil y4eOHBIX 3aJaHMM HE BBIIIOJIHEHO JIUOO BBIIIOJIHEHO C
rpyOBIMH OIIMOKAMH, KQ4eCTBO WX BBIOJHEHHS OIICHEHO YHCIIOM 0ajlioB,
OJIM3KUM K MUHUMYMY.

6.2. MeToauyeckue yKa3aHus 110 OPraHU3aALMH CAMOCTOSITeJIbHOW PadoThI CTY/ICHTOB

CamocrosTenpHas padoTa SBISIETCS OJHUM W3 BHJIOB yUEOHOH JEATEIHHOCTH OOYYaroUIHXCs,
CHOCOOCTBYET PAa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAHHOCTH, TBOPYECKOTO
M0JIX0/1a K PELICHUIO po0JeM Y4eOHOT0 U MPOPECCHOHAIBHOIO YPOBHS.

AynuTopHas caMocTosTelabHas paboTa 1Mo yueOHOM AUCHUIIMHE OCYIIECTBISETCS Ha YUeOHbBIX
3aHATHSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOaBaTelNs U IO €ro 3aJaHuIo.

BHeaynuTopHas camocTosiTeNbHasi paboTa BBIMOIHAETCS 10 33/1aHUI0 IpernojaBareis 0e3 ero
HENOCPEJICTBEHHOI'O YYacTHSI.

Bunel 3amanuii Ui BHEayUTOPHOM CaMOCTOSATENBHOM paboThl, MX XapakTep, YUUTHIBATb
cnenuuKy u3ydyaeMoi yueOHOW JTUCIUILIMHBL, HHAUBUAYaIbHbIE 0COOEHHOCTH 00Y4aroIIEerocs.

KoHTponb camocTosTeTbHON pabOThl U OLIEHKA €€ pe3ysIbTaTOB OPraHU3yeTcs KaK eIMHCTBO
IBYX (hopm:

1.CaMOKOHTPOJIb U CaMOOIIEHKa 00y4aroerocs;

2.KOHTpPOJIb U OLIEHKa CO CTOPOHBI IIPENo1aBaTersl.

Oprannsanus 1 pyKOBOACTBO ayAUTOPHOI CaMOCTOSATEJILHOM padoThl

AynutopHas camMocTosITeNlbHas padoTa MO JUCIUIUIMHE BBINOJHAETCS Ha Y4eOHBIX 3aHATHUAX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOIABATEINS U IO €r0 3aJaHUIO.

OCHOBHBIMU BHJIaMHU ayJUTOPHOU pabOTHI CAMOCTOATEIHLHOU PaOOTHI SBJISIOTCS:

- BBINIOJHEHUE JIA0OPATOPHBIX M TMPAKTHYECKUX PabOT OCYIIECTBIAETCS Ha J1AaOOpaTOPHBIX WU
MPAKTUYECKUX 3aHSATHSIX B COOTBETCTBUU C TpadukoM ydeOHoro mpouecca. Jlins obecrnieueHus
CaMOCTOSITENIbHOW  palOoThl MpemnojaBaTelsiMU  pa3padaTbIBalOTCs METOJUYECKHE YyKa3aHHUs 10
BBITMIOJTHEHHIO JIA0OPATOPHOU /TIPpaKTUUYECKON PadOTHI.

Pabora ¢ nurepaTypoif, APyruMH MCTOYHUKAMH MH(OPMAIUH, B T.4. DJIEKTPOHHBIMH, MOKET
peal30BbIBATHCS HA CEMUHAPCKUX M TNMPAKTUYECKUX 3aHATUAX. [laHHBIE MCTOYHHMKHM HHpOpManuu
MOTYT OBITh TNpEJICTaBlIEHbl Ha OyMa)XHOM W/WIM DJEKTPOHHOM HOCUTENSAX, B TOM YHUCIIE, B CETH
WNHurepHer.

[TpenonaBatens GopMyIUpyeT LEib padOTHl ¢ JAHHBIM M UICTOUHUKOM MH(OpMAINH, ONpeesseT
BpeMsl Ha TPopaboOTKy TOKyMEHTa U (hOpMY OTUYETHOCTH.



Camo ¥ B3aMMONpPOBEPKA BHINIOJHEHHBIX 3aJaHUI Yalle BCEro MCIOJIb3YETCsl HA CEMHHAPCKOM,
MPAKTUYECKOM U IPYTHX BHUAax 3aHATUH. [IpoOiieMHas /cuTyanoHHas 3aa4a T0JDKHA UMETh YETKYIO
(bopMyIIHPOBKY, K HEW JTOJKHBI ObITh MTOCTABIIEHBI BOIIPOCHI, OTBETHI HA KOTOPbIE HEOOXOUMO HATH
u o0ocHOBaThb. KpuTepuu OLEHKM NPaBUIBHOCTH PpEIIEHUS NPOOJIEeMHOI/CUTYallMOHHON 3a1a4u
JOJIKHBI OBITH MU3BECTHBI BCEM 00yUarOIUMCSI.

Opranuzanus 1 pyKOBO/JCTBO BHeAayIUTOPHOMH padoThI

Bueayauropnast camocTosiTenbHasi paboTa BBIIOJIHSAETCS MO 3aJlaHUI0 IpernojaBaTens, Ho 0e3
€ro HEMOCPEICTBEHHOI0 Y4acTusl.

[Ipu mnpenbsBiIeHUHM BHIOB 3aJaHUil HA BHEAYJUTOPHYIO CaMOCTOSITENbHYIO padoTy
PEKOMEH/IyeTCs HCIOJIb30BaTh AU(PPEepeHIUPOBAHHBIA IMOAXO0J K YPOBHIO TOJTOTOBICHHOCTH
oOyuaromierocs. [lepen BbIMONHEHHEM BHEAYJUTOPHOW CAMOCTOATEIBHOW paboThI MpenojaBaTellb
IIPOBOAMT KOHCYJIBTALMIO C ONPEJEICHUEM LIEJIU 3aJaHusi, €ro COJEp)KaHus, CPOKOB BBIIIOJIHEHUS,
OPUEHTUPOBOYHOTO 00beMa padoThl, OCHOBHBIX TpPEOOBAHUU K pe3yibTaraM paboThl, KPUTEPUEB
OLIEHKH, (OpM KOHTpOJII M TepeuHs JUTeparypel. B mporecce KOHCYJIbTAMU MPENoaBaTelb
MpeIynpexaaeT O BOSMOKHBIX TUITHYHBIX OIMIMOKAX, BCTPEUAIOIIUXCS MPY BHIMOTHEHUN 3a/IaHUSI.

Hnst  meroguyeckoro oOecreyeHuss M PYyKOBOJACTBA CaMOCTOSITEIBHOM  paboToil B
00pa30BaTeIbHOM YUPEKIACHUN Pa3pabaThIBalOTCsl yuyeOHbIE MOCOOUs, METOANYECKHE PEKOMEHIANU
[0 CAMOCTOSITETbHOM MOATOTOBKE K Pa3lUYHBIM BHUJAM 3aHATUN C YUETOM CHEIUAIBHOCTH Y4eOHOMI
JTUCHHUIIMHBI, OCOOCHHOCTEH KOHTHMHIEHTA CTYJIEHTOB, O0BbE€Ma M COJIEPKAHHS CaMOCTOSTEIbHOMN
paboThI, GOPM KOHTPOJISI H T.II.

CamocTosTenbHast padoTa MOXKET OCYLIECTBISITbCSI UHAUBUIYAIbHO WM IPyHIaMH CTYAEHTOB
B 3aBHUCHUMOCTH OT L€, O0beMa, KOHKPETHOW TEeMaTUKU CaMOCTOSATEIbHOW paboThl, YpOBHS
CJI0KHOCTH, YPOBHSI IOATOTOBJIEHHOCTH 00yUYaIOUIUXCA.

Bunamu 3aganuii A1 BHEAy TMTOPHOM CaMOCTOSITENIbHON pabOThl MOTYT OBITH:

- 0 OBJAJCHHs 3HAHUSMH: YTCHHS TEKCTa; COCTAaBJICHHs IUIaHA TEKCTa; Tpaduyueckoe
n300pakeHNe CTPYKTYpbl TEKCTa; KOHCIIEKTHPOBAaHME TEKCTa; BBIMUCKA M3 TeKcTa; pabora co
CIOBapsIMH M CIpPaBOYHHMKAM; Yy4ueOHO-UCClieZloBaTelbcKas paboTa; HCIOIb30BaHUE ayduo |
BHJICO3AIUCEHN, KOMIIBIOTEPHOU TEXHUKU U IHTEPHET peCypcoB U Jp.;

- IS 3aKperUIeHHs M CHCTeMaTU3alliy 3HaHM: padoTa ¢ KOHCIEKTOM JISKIIMH; TTOBTOpHAas paboTa
HaJ y4eOHBIM MaTepuaioM; COCTaBJIEHHE IIaHa, TE3UCOB OTBETA; COCTaBIIEHHWE Talnuil, pedycoB,
KpOCCBOP/IOB, TIJOccapust JUIsl cHUCTEeMaTH3aluu Y4eOHOro Marepuaia; H3ydYeHUue CIIOBapew,
CIIPaBOYHHUKOB; OTBETHI Ha KOHTPOJIbHBIE BOIPOCHI;, aHATUTHUECKas 00paboTKa TEKCTa; MOArOTOBKA
COO0O0IIIeHNH K BBICTYIUICHUIO Ha CEeMUHape, KOH(PEpEeHIIMHU; IOAr0TOBKA

pedeparoB, TOKIAI0B; cocTaBlIeHHe Ouorpaduii, 3aganuii B TectoBo hopme u Jip.

- ana (GOpMHUPOBAHMS YMEHUMH: pelIeHHe 3aJad U YIpakHEHUH 1o o0pasily; pelieHue
BAPUATUBHBIX 33]1a4 U YPAXXKHEHU; COCTABIIEHUE CXEM; PEIICHNE CUTYalIMOHHBIX MPOU3BOICTBEHHBIX
3a/1a; TOJITOTOBKA K JIETIOBBIM M POJIEBBIM UTpaM; MPOEKTUPOBAHNE U MOJICTUPOBAHNE PAa3HBIX BUJIOB U
KOMITOHEHTOB NMPO(ECCUOHAIBHON NEATENbHOCTH, TOATOTOBKA MPE3EHTAINI, TBOPUECKUX MPOEKTOB;
MOATOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-IKCIIEPUMEHTAJIbHASI pab0Ta; MPOCKTUPOBAHUE U
MOJIETTMPOBAHUE PA3HBIX BUJIOB H KOMIIOHEHTOB MPO(}EeCCHOHATEHOU e TENLHOCTH U AP.

Jns  obecrnieueHuss BHEAyIUTOPHOM  CaMOCTOSITENIbHOM  paboOThl MO  JUCHMILIUHE
npenojaBaTeneM pa3pabdaTeiBaeTCs MEpPEUYCHb 3aJaHU JJII CaMOCTOSITENIbHON pPabOThI, KOTOPBIN
Heo0XxouM /17151 3 EKTUBHOTO YIIPaBJICHUS JaHHBIM BUIOM y4eOHOU JesITeIbHOCTH 00yYaromuxcsl.

[IpemogaBaTens OCYIIECTBISIET YIIPABICHUE CAMOCTOSTENILHOM paboToH, peryianupyer ee o0beM
Ha OJJHO yueOHOE 3aHSATHE U OCYULIECTBIISIET KOHTPOJIb BBHIMOJIHEHUSI BCEMU CTYJAEHTaMM Ipymnmbl. J{is
ya00CTBa TMpemnojaBaTesib MOET BECTH BEJOMOCTh YYeTa BBINIOJHEHUS MHHHMyMa 3aJaHUi,
HEOOXOUMBI JUIs JOTTyCKa K UTOTOBOW aTTeCTallUy MO JUCIUILIUHE.

B mporecce camocTosTenbHONH pabOThI CTYAEHT MPHOOpETaeT HABBIKM CaMOOPTaHH3AIUH,
CaMOKOHTpOJIS, CAMOYTPaBJIEHUSI U CTAHOBUTCA aKTHBHBIM CaMOCTOSITENIbBHBIM CyOBEKTOM Y4eOHOM
JIESITEIIbHOCTH.

CTyeHT caMOCTOSITENIbHO OMNpEeNesieT PeKUM CBOEH BHeayJUTOPHOU padOThI U Mepy Tpyla,
3aTpauyMBaeMOro Ha OBJAJACHUE 3HAHUAMH M YMEHUAMHM [0 KaXKJIO0M JHUCLUMIUIMHE, BBIOJHAET



BHEAYJAUTOPHYIO paboTy MO0 WHAMBHIYaJIbHOMY IUIAHY, B 3aBHCHUMOCTH OT COOCTBEHHOH MMOATOTOBKH,
Oro/KeTa BpeMEHH U JPYTUX yCIOBUH.

E’xelHEBHO CTyIEHT [OJDKEH YIEeNATh BBHIMOJHEHHIO BHEAYIUTOPHOH CaMOCTOSITEIbHOMN
paboThI B Cpe/IHEM HE MEHEE 3 4acoB.

[Ipy BBHINONHEHUN BHEAYIUTOPHONW CAMOCTOSITEILHOW pPaOOThI CTYIEHT HMEET IPaBo
oOpalmareCsi K MPEroaaBaTeo 3a KOHCYJIbTAMEH C IENbI0 YTOYHCHUS 3aqaHus, GopMbl KOHTPOIsS
BBIITOJIHEHHOTO 3a/1aHUSI.

6.3. MarepuaJjbl 1Jisl NPOBeJAeHUS] TEKYIIEro W MNPOMEKYTOYHOT0 KOHTPOJS 3HAHMM
CTY/IEHTOB
KonTpoabHas pabora no reme «K EBKJIHI0BBI MPOCTPAHCTBA»

1.3anucatp HepaBeHCTBO Komn-bByHAKOBCKOTO B pa3IinyHbIX KOHKPETHBIX €BKJIMIOBBIX
MPOCTPAHCTBAX:

a) B €BKJIMJOBBIX IpocTpaHcTBax Von Vs,

b) B eBKJIM10BOM apr(PMETHIECKOM ITpOCTpaHcTBE R™;

¢) B eBkinioBoM npoctpanctse Cla, b] Becex pyHKIMiA, HENpephIBHBIX Ha oTpe3ke [a, b].

2. BBIUMCINTE CKaIApHOE MPOU3BC/ICHNE H HOPMEI dynxmmii f(x) = x + 1, g(x) = x> + x BC[0,1]

3.Haiitu yron mexay f(x) = x4u g(x) = x4 BC[0,1].
4. Jloka3aTk, uTo B R? cKanspHOE MPON3BECHIE MOKHO OTIPEIeNINTh CIeAYIoImmM oopasoM: (x,y) =
2x1y1 + 5x2yo.

KonTpoabHnas pabora no reme «I'miib0epTOBBI MPOCTPAHCTBA»

1.HaiiTu conpsbkeHHBIN onepatop k onepatopy A: > — [z,
ecmn: Ax = (A1x1, A2x2, ... ), An € R, |An| < 1.

2. HaiiTu conpsikeHHBIH onepaTop k oneparopy A:l2 — 2,
ecmm: Ax = (x2, x3, ... ), ipu x = (x1, X2, ... ).

3. Haiitu conpspkeHHsIi omepaTtop k oneparopy A:lo — Iz,
ecmm: Ax = (x1,x2, ...,0,0,...), mpu x = (x1, x2, ...).

4. Haiitu conpspbkeHHbIH oniepatop k oneparopy A: l2 — 1z,

ecmm: Ax = (0, x1, x2, ... ), mpu x = (x1, x2, ... ).

KonTtpoubHas padora no reme «baHaxoBbI IPOCTPAHCTBA »

1. Jloka3atb, 4TO BCAKOE KOHEYHOMEPHOE JIMHEHHOE HOPMHUPOBAHHOE MPOCTPAHCTBO SIBISETCS
0aHaXOBBIM.

2.Moxer 11 B 6aHaXOBOM MPOCTPAHCTBE UMETh IIyCTOE MepeceueHue MoCcIe10BaTeIbHOCTh HEITYCThIX
3aMKHYTBIX BJIO)KEHHBIX MHOKECTB.

3. Tlokasate, utoCla, b] cenapabensHoe GaHAXOBOE MIPOCTPAHCTRO.

4. loxaszats,uto,J"(R), fR), p # oo cenapabenpHOe 6aHAXOBOE MPOCTPAHCTBO.



TecToBbIE 3aJaHUA
Bapuanr 1.
1. Muoxecrea A u B maseiBaercs paBHOMOLIHBIMH, eCIn:
a) CyIIECTBYET B3aMMHO-OJJHO3HAYHOE OTOOpakeHue ¢ : A — B

0) cymiectByet otoOpaxkenue ¢ : A — B

B)ecru AcBuBcA

2. MHO:KkecTBO BcexX MOMHOKeCTB CUeTHOT0 MHOKeCTBA HMeeT MOIIHOCTD:
a) CUETHYIO,

0)c,

B) 2°.

3. IIpocrpancTBo C([ab]) ¢ MeTpuKoii p(f , g) =sup | f (X)— g(x)| SIBJISIETCS:

a) TIOJIHBIM

0) HENOJIHBIM

B) cenapadesIbHbIM

4. KommakTHoe noaMuoxkecTBo A xaycaopdoBa mnpocrpancrsa:
a) xaycaopdoso,

0) 3aMKHYTO,

B) OTKPBITO.

5. UckJjounTe CBOICTBO, He MMeIOIee OTHOIIEHHS K MOHSATHIO Mepbl Ha ajiredpe MHOKeCTB:

a) p(¢)=0u p(4)=0

6) u(4)=> 1(4,),4,n 4, =¢ npun#+m
n=1

B) u(4+ B)= p(A4)+ p(B) st moOBIX 4, B TpHHAIIEKAIIHNX 3a1aHHOMN anre6pe MHOKECTB.

Bapuant 2

1. MomHOCTh MHOKECTBA MOHUMAETCS KAaK KOJINYECTBO 3J1eMEHTOB MHOKeCTBA, eCJIu:
a) MHOKECTBO KOHEUHO,

0) MHOXKECTBO CUYETHO,

B) MHO>XECTBO IIyCTO



2. Kakoe U3 JaHHBIX MHOKeCTB He 00/1a1aeT MOIHOCTbIO THNIEPKOHTHHYYMA:
a) MHOXKECTBO BCeX (YHKUMI, 3aJaHHBIX Ha [4p],

0) MHOXeECTBO |R",

B) MHOXKECTBO BCEX ITOJIMHOXKECTB IIJIOCKOCTU?

3. IIpocTpaHCTBO OrPpaHMYEHHBIX Ha OTpe3Ke [5p] pyHKUMeil ¢ MeTpHKOii
p(f.g)=sup|f (x)- g(x)| smaseres:

a) HETIOJTHBIM

0) MOJTHBIM

B) cenapadesIbHbIM

4. BHyTpeHHOCTH MHOKecTBa A 0003HauaeTcs:

a) 0(A),

0)intA

B) X\A

5. Mepa Jle0era KaHTOPOBCKOI0 MHOKeCTBA paBHA:

1)1

2)0

3) He ompeneneHa.

Bapuant 3.

1. M3Bectno, uto AC B, Torma
2) [A<[B

6) |A =Bl

») [A=[B

') HET BEPHOI'0 OTBETA.

2. Kakoe U3 npuBeIeHHBIX CBOICTB He SIBJISIETCH AaKCHOMOW METPUKH:
1) p(x,x)=0

2)p(x,y)=—-1(y.,%)

3)p(xy) <[y, %) =I(x2)?



3. Kakoe 13 NpHBeJeHHbIX NPOCTPAHCTB HE ABJIAETCH MOJTHBIM:
a) C([a,b]) ¢ merpukoii ,O(f : g) =sup ‘ f (X)— g(x)\

0) IpPOCTPaHCTBO OTPAHUYCHHBIX HA OTPE3KE [a, b] (yHKIMI ¢ METPUKOM p(f ) g) =Sup ‘ f (X)— g(x)‘

B) C([ab]) c metpuxoit 5(¢ g) =j | (x)— g(x)dx ?

|

,-(Ha R o cTaHxapTHOIi TomOIO Ml

S| -

1
’ 3;---5

N =

4. Muo:xkecTBo A= {1,

a) OTKPBITO,

0) HE OTKPBITO,
B) 3aMKHYTO,

') HE 3aMKHYTO.

5. Anredpa Bcerja siBJsieTcsi:
a) KOJIBIIOM,

0) MOJTYKOJIBIIOM,

B) O - anre6poii.

Bapuanr 4.

1. Ecm AcBcCu ‘A‘:‘C‘,TO
a) [A=[B
o) |A=(B[=(C]

5) |4 #[B]

2. Kakoe u3 npuBeeHHbIX HHKe MPOCTPAHCTB He SBJISAETCH METPHYECKUM:
a) c[o,1],

6) R,

B) Ly

') HET BEPHOTO OTBETA?



b
3. ®YHKUMS ( () aGcom0THO MHTerpupyeMa Ha [5p] H £| f(x)dx=0 (1) u 7(x)=oB oGO

TouKe x [a,b] (2), Torna:

a) (1) =(2)

6)(2) = (1)

B) (1)=(2)

4. Ilycrh Q - MHOKECTBO PANIMOHAJIBHBIX To4eK Ha R , Toraa:
a) Q - KOMITaKTHO,

0) Q - HE KOMIIAKTHO,

B) R\Q - KOMIIaKTHO.
5. Ipocrpancreo L, (a.6),1< p <o

a) cermapadernbHoO,

0) HemoJHOE

B)COJICP>KUT TOJIBKO HETIPEpPhIBHbIC (PYHKIIUU

Bonpocsl k 3k3ameny.
IlecToii y4eOHBIH ceMecTp
1.MeTpudeckue 1 TOMOJIOTUYECKUE MPOCTPAHCTBA: MHOXKECTBA, aJIredpa MHOKECTB.
2. CdeTHbBIE MHOKECTBA U MHOXECTBA MOIIIHOCTH KOHTHHYYM.
3. MeTrpuyeckue npocTpaHCTBa
4. OTKpBITHIE ¥ 3aMKHYThIE MHOYKECTBA
5.KomMmakTHbIe MHOKECTBA B METPUYECKUX MTpocTpancTBax. Kpurepuit Xaycnopda.
6. [lonHoTra u nononHenue. Teopema O CTATUBAIOIIKUXCS IIapax.
7. ITpUHIIUTI CKUMAIOIITIX OTOOPAKEHUH.
8. Tormonornyeckre NpoCcTpaHCTBa.

9. EBKIn0BBIE IPOCTPAHCTBA; OIPEIEICHUE HOPMUPOBAHHBIX ITPOCTPAHCTB, IPUMEPHI.
10. HepasenctBo Kommn-bynsakosckoro. [Ipumepsr.
11. OnpeeneHre HOPMUPOBAHHOTO KOMIUIEKCHOTO POCTPAHCTBA.

12. OnpeneneHue CUeTHO-aIIUTUBHON U BHELTHEN MEPBI.



13. OnpeneneHue U3MEPUMON (PYHKITHH.

14. TIoHATHS CXOTUMOCTHU AJIE U3MEPUMBIX (DYHKITHIA..

15. Mepsl 1 U3MepUMBbIe MHOXKECTBA. O -anredpa O0peIeBCKUX MHOMKECTB.
16. Msmepumsbie pyHkiuu u uaTerpan Jiedera.

17. OnpeneneHue HHTETPUPYEMOU IO Mepe 4 (PYHKITHIA.

18. IIpumepsl Mep e U OTBEYAIOIIME UM UHTEIPAJILL.

CenbMoii yueOHbIii cemecTp
1. EBKimuaoBbie IPOCTPAHCTBA; ONPEAEICHUE HOPMUPOBAHHBIX TPOCTPAHCTB, IPUMEPHIL.
OpTOronajibHbI€ CUCTEMBI.
HepasenctBo beccernst.
HepasencrBo Komu-bynsikosckoro. IIpumMepst.
Ornpenenenre HOPMHUPOBAHHOT'O KOMIUIEKCHOTO MPOCTPAHCTBA.
O-KOIIbII0 MHOYKECTB.
OrnpeneneHye CYeTHO-aIMTUBHON Y BHEILIHEW MEpHI.

Omnpenenenne n3MepuMon GpyHKIHH.

© ©o N o g b~ DD

[ToHsATHS CXOAUMOCTH U1 U3MEPUMBIX (DYHKITUH.

[HEN
o

. JIunelinoe oToOpaXkeHNe U TeopemMa 00 OrpaHMUYEHHOM JTUHEHHOM OTOOpasKEHHUH.

[EEN
[EEN

. Mepsl u u3mepumMbie MHOXKeCTBa. O -anredpa 60peIeBCKUX MHOKECTB.

[EEN
N

. I3mepumble pyHKiun u uaterpain Jledera.

[HEN
w

. Onpenienenne HHTErpUpyeMO o Mepe i PyHKIHHA.

[EEN
N

. Teopema JIeBru 0 MOHOTOHHOM CXOJUMOCTH.

[EN
a1

. Teopema Jlebera 06 orpaHUYEHHON CXOAMMOCTH.

[EEN
(o2}

. Teopema ®aTy 0 CXOOUMOCTH MOCIEI0BATEIBHOCTU MHTETPUPYEMBIX HEOTPHULIATENBHBIX
byHKLU.

17. Unrerpan Jlebera-Ctuntheca.

18. Ilpumepsl Mep (g U OTBEYAIOLINE UM UHTETPAIbI.

19. Mepa Jlupaka, KaHTOPOBO MHOKECTBO, KAHTOPOBO JICCTHHUIIA.

20. OmnpeneneHus ¥ TEOPEMbI OOPEIEBCKOM MEPHI (L.

21. Teopema Jlebera o pas3noxeHuu.

22. OnpeneneHue CUHTYJISIPHONW MepBhI.

23. Teopema Panona-Huxomuma, Jlebera.

24. Teopema OyOuHM.

25. TeopeMa 0 IpOU3BEICHUH Mep.

26. OnpeneneHne 1 MPUMEPHI THIIEOSPTOBBIX POCTPAHCTB.



27. OnpeneneHre TPsIMON CYMMBI.

28. OproroHaiabHast IPOSKIIHSL.

29. Teopema 00 OPTOrOHATBHON TIPOCKITHH.

30. Onpenenenue cONpsKEHHOTO MPOCTPAHCTBA.

31. Teopema Pucca.

Konmpomz 0C60€HUA Komnemenuuﬁ

No Bun xonTposis KonTponupyembie paznuesnbl KomnereHnum, KOMIOHEHTHI
i\t KOTOPBIX KOHTPOJIUPYIOTCS
1 AynuTtopHas Paznen 1-Paznmen 2 B 5 M cemecTpe VK-1, OIIK-1, ITK-3
KoHTp.padoTa(ripoB| Pasmen 3- Pa3znen 4 Bo 6M cemectpe
€pKa U OLICHKA) Paznen 5- Pazgen 6 B 7m cemectpe
2 TectupoBanue. Pa3nen 1-Paznen 2 B 5 M cemectpe VYK-1, OIIK-1, I1K-3
[Toaroroska k Paznen 3- Pa3nen 4 Bo 6M cemecTpe
tectupoBanuto(one | Paszgen 5- Paznen 6 B 7m cemecTpe
HKa pe3yJIbTaTOB)
3 CamocrosarensHoe| Paspen 1-Pasznen 2 B 5 M cemecTpe VK-1, OIIK-1, TIK-3
pernieHue Paznen 3- Pa3nen 4 Bo 6M cemecTpe
MIPAKTUYECKUX Paznen 5- Paznen 6 B 7m cemectpe
3a/1aHUI
(ayutopHast)
4 3auer B 1 Pasznmen 1-Paznen 2 B 5 M cemectpe VK-1, OIIK-1, TIK-3
cemecTpe
5 |DK3aMeH B IIECTOM VK-1, OIIK-1, TIK-3
ceMecTpe Paznen 1- Paznen 4 Bo 6M cemectpe
6 DK3aMe€H B YK-1, OIIK-1, ITIK-3
CEIbMOM CEMECTPE Paznen 5- Pazgen 6 B 7m cemectpe

7.  Y4eOHO-METOAMYECKOE

U MaAaTEPHAJIBHO-TCXHUYECCKOEC

(MoayJifl) 3JIeMeHTApHAs MATEeMAaTHKA
[lepeueHr OCHOBHON U JOIOJHUTENHHONH y4eOHOW IUTEpaTyphbl, HEOOXOAMMOH MdJii OCBOCHHUS

JAUCIHHITIIMHBI (MOI[YJ'ISI) AUCKPCTHAA MaTECMaTHuKa.

o0ecrmeyeHne AUCHHUIINHBI

K ocHoOBHOI (00s3aTenbHOI) JMTepaType OTHOCATCS y4yeOHUKH, ydeOHble mocoOus, yueOHo-

METOAHNYCCKAd JIMTCpAaTypa WU MOHOI pa(pI/II/I, HN3YUYCHUC KOTOPLIX SABJIACTCA 00s13aTeNIbHBIM JIISL
OBJIaACHUA 3HAHHUAMU B ITOJTHOM o0BEME TI0 JUCLMIIMHE B COOTBETCTBHHU C JTaHHOM nporpaMMoﬁ. K

OCHOBHOM, IpEX /e BCEro, OTHOCUTCS JHUTEparypa, umeromas rpud MunHucTepcTBa 00pa3oBaHus U



Hayku Poccuiickoit denmepanuu wim  Y4eOHO-METOAMYECKOTO OOBEIMHEHUS, PEKOMEHIIYIONINX
U3JIaHUE K MCIOJB30BaHUIO B y4eOHOM mporiecce. B crrcke OCHOBHOM JHUTEpaTyphl YKa3bIBaeTCs HE
Oornee AT UCTOYHUKOB, UMEIOMIMXCSA B JOCTATOYHOM KonudecTBe B (oHae Oubmmorexu. Ecmum
JOCTYITHA DJICKTPOHHAS BEpCUsl YUYEOHHMKOB, y4eOHBIX MOCOOWMH W T.A., CIIEAyeT yKa3aTh IJs HHX
PEKHUM JJOCTyTIA.

K nononmHuTenbHOM OTHOCHTCS IJIUTEpaTypa, peKOMeHIyemas OakanaBpaMm, Marucrpam s
CaMOCTOSITENIbHOTO M3YYEHUs MPU BBIIOJHEHUH KypCcOBOro mpoekTa (paboThl), yueOHOI Hay4yHO-
UCCIIEIOBATENLCKOM paboThl, MpU HalUMcaHUM pedeparoB, id MOATOTOBKM K CEMHUHApaM,
MPAKTUYECKUM 3aHATHSM, J1a0OpaTOPHBIM paboTaM U JPYTrUM y4UeOHBIM 3aHSATHSAM, a TaKxke s
yrayOaeHus U pacliipeHus 3HAaHUN 10 TaHHOW JUCLMILTUHE.

Bce UCTOYHMKM B OCHOBHOM M JOIOJHUTEIBHOM JIMTEpaType [JAKTCs C  MOJHBIMHU
6ubnuorpaguuecKuMM ONMMCAHUSAMH B COOTBETCTBUU C POCCHUICKMM WM 3alafHbIM CTaHAApTaMu
o opMIICHHSI.

st MmaructpaTyphl 00s3aTeNIbHO HAJTUYHE JTUTEPATYPhl HA aHTJIMICKOM SI3bIKE.
7.1. YueOHas JquTepartypa:
OcHoBHas 1uTEpaTypa:
1. Kommoropos A.H., ®omun C.B. DneMeHThI Teopuu GYHKIMH U GYHKIIMOHATBHOTO aHAII3A. -
M.:Hayxka, 1989, - 623 c.
1. Harancon WU.II. Teopus dhyHkuuii BemecTBeHHO nepemennoi. M., Hayxka,1979.

2. Jlrocrepuuk JI.A., Co6ones B.W. KpaTkuii kypc pyHKIMOHATBHOTO aHAM3a. — M.: Beiciias mkona,
1982. - 271 c.

2. Bnagumupos B.C. O06o0mmeHHbIe pyHKIIMU B MaTeMaTHueckoi ¢pusuke. M., Hayka,1979.

3. Anronesuu A.b., PagpiHo S.b. @yHKIMOHATBHBIN aHAIN3 ¥ HHTETPAIbHbIC
ypaBHeHus. — MuHck: U3n-Bo « YHUBepcurerckoey, 1984, - 352 c.

Jlono/JIHMTeIbHAS JIUTepaTypa:
1. Kanroposuu JI.B., Axunos I'.I1. ®yHkimonansHelii aHanu3. — M.: Hayka, 1984, - 752 c.
2. Pynun V. ©@yHKUMOHANBHBIN aHanu3. — M.: Mup, 1975, - 443 c.

3. Kyrarenanze C.C. OcHOBBI pyHKIMOHAIBHOTO aHau3a. — HoBocuOupck:
N3n-Bo MHCcTHTYTA MaTemaTuku, 1995. — 224 c.

4. Axwmesep H. U., I'mazman U. M., Teopust TMHEHHBIX OTIEPATOPOB B THIILOEPTOBOM ITPOCTPAHCTBE, 2
n3a., M., 1966;
5. Pucc @., CexedansBu-Hanp b., Jlekium o GpyHKIIMOHAIEHOMY aHAH3Y, 1iep. ¢ ¢ppaHxil., M., 1954,

HNocupna K., ®yHKmoHalbHbIN aHAIU3, TIEP, € aHriL., M., 1967;

6. Handopa H., HIBapu k., Jluneitnsle oneparopsl, nep. ¢ aHri., 4. 1-3, M., 1962-74; Sasapac P. 2.,
DOyHKIMOHAIBHBIN aHAIU3. Teopus U TPUIIOKEHUS Tiep ¢ auri., M., 1969.



7. Tpenorun B.A., [Tucapesckuii b.M., Co6ones T.C. 3amauu u ynpaxHeHus 10 (GyHKIIHOHATILHOMY
aHanmsy. M.: ®usmaraut, 2005.

8. Kupmmos A.A., I'sutmanu A.Jl. Teopems! u 3amaun GpyHKIMOHAIBHOTO aHanu3a. M., Hayka, 1979,
1988.

7.2. UnTepHeT-pecypcehl
1. ®enepanbusiii mopran http//edu.ru

2. DnextponHsbie katanoru Hayunoi 6ubdnuorexu JAI'Y http//elib.dgu.ru

7.3. IIporpamMmmHoe o0ecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuaJbHO-TeXHHYeCKOe o0ecrieyeHne

B opranmzammu ydeOHOro mporecca HeoOXOAMMBIMU SIBIISIFOTCS CPEICTBA, OOECIEUMBAIOIINE
ayJMOBH3YAJIbHOE BOCHPHUATHE YYeOHOro MaTepuana (CIenualiM3UpOBaHHOE JEMOHCTPAIIMOHHOE
o0opyI0BaHUE):

1. Tocka u mein (nam 60s1ee COBpEMEHHBIE aHAJIOTHH )

2. KOMITBIOTEPHBIE U MYJIbTUMEIUHHBIC TEXHOIOTHU

3.MUKpPOOH U COOTBETCTBYIOIIUE YCTAHOBKMA (M1 pabOThl B OOJNBIIMX ayJUTOPUAX C
MHOTOYHCIICHHBIMH TPYTIIaMH CTYJICHTOB)



Pabouast mporpamma auciUIUIMHE PYHKIUOHAIBHBINA AHAJIN3 COCTABJICHA B COOTBETCTBUU C
tpeboBanusmu @I'OC BO no nanpasnenuto noarorosku 44.03.01 ITegarornueckoe oOpa3soBaHue
Maremaruka

[Iporpammy cocraBuia:

[Tpodeccop xadenprr «KMaTemarnueckuii ananuz» Tankues N.A.

[IporpamMma ogo0pena Ha 3acenanuu kadeapbl «MareMaTudecKuil aHaIn3»
[Tpotokon Ne6 ot «27» deBpans 2025t

[IporpamMma onobpena YueOHO-METOINYECKHM COBETOM (PU3UKO-
MaTeMaTHIECKOTo (akyIbTeTa
[Ipotokoin Ne 7 ot «13» mapta 2025 r.



IIpunoxenne Nel

1. TlepeyeHb KOMNETEHIHUH, ¢ YKa3aHHEM 3TanoB UX (POPMHUPOBAHUS B Mpolecce
0CBOEeHHsI 00pa30BaTeJIbHOM MPOrpaMMBbl.

HpI/I OCBOCHHMHN  JUCHUIIIIMHBI

(Momynsl) KOMIIETCHITUH,

3aKpCIIJICHHBIC  3a Heﬁ,

peann3yroTcd 1o TeMaMm (pa3fesiaM) JIUCUUIUIMHBI (MOAYJs), B OIIPENEICHHON CTENEHU

(HOJ'IHOCTBI-O UK B 0I‘OBOp€HHOI71 I‘IaCTI/I) M Ha OIIPEACIICHHOM 3Talle

Tabmumal.

OCYIIIECTBIISATH IOUCK,
KPUTHYECKUH aHAIU3
WHPOPMAITIH,
MIPUMEHSATH CUCTEMHBIHN
MOJIXOJT JUIsl pelIeHus
MOCTaBICHHBIX 3324

BBIJIEIISISL ¢ 0a30BbIC
COCTaBJISIOLINE;

VYK 1.2: Onpenenser,
UHTEPIPETUPYET U PAHIKHPYET
nH(pOpMaIHio, TpeOyeMyo s
pelIeHus MOCTaBICHHOM 3a1a4H;
VK 1.3: Ocy1iecTBiaseT IoucK
WHQOPMAITUH ISl PEIICHUS
NIOCTABJICHHOM 33/1a4H 110
Pa3INYHBIM THIIaM 3aIpOCOB
YK1.4: TIpu o6paboTke
uH(pOpMALUK OTIINYAET

(haKTel OT MHEHU,
HWHTEpIIpETalNi, OLIEHOK,
dopmynupyet coOCTBEHHBIE
MHEHHS ¥ CYXKIICHNS,
apryMEHTHPYET CBOH BBIBOJIBI
Y TOYKY 3pEHHS.

YK 1.5.: PaccmarpuBaet u
npeIaraeT BO3MOKHBIE
BapUAHThHI PEIICHUS
NIOCTaBJICHHOM 3a/1a4H,
OLICHMBASI HX IOCTOMHCTBA U
HEJIOCTATKU

Kon HaumenoBanue Nunukatop 1ocTHXEHUA B pesynpTaTe ocBOEHUA
KOMIICTCH- KOMIICTCHIIUHN KOMIICTCHIIN JUCHUITIIMHBI O6y‘-lﬁIOIIIPII71Cﬂ
IUH JMOJIKeH:
VK-1 YK-1. Ciocoben YK 1.1: Aranuzupyer 3agaqy, 3HaTh:

[ENU U 3312491 HayYHBIX
WCCIIeI0OBaHUH 110 HAaNPaBICHUIO
eI TeIbHOCTH, 0a30BLIE
PUHIMITBL 1 METOJIBI MX
OpraHu3alfy; OCHOBHBIC
HCTOYHUKU HAYYHOU
UHQOpMaIK U TPEOOBaHUS K
NpPEICTaBICHHUIO
MH()OPMALTMOHHBIX MAaTEPHAJIOB;
CIIOCOOBI OIPE/ICIICHHUs BUI0B U
TUIIOB PO ecCHOHATBHBIX
3a1a4, CTPYKTypUPOBaHUS 3a/1a4
[Pa3IMYHbIX TPYIII;
(hOpMYIMPOBKH U3BECTHBIX
YTBEPKICHUM, CIEACTBUHI U3
HHX;

2

YMeTh:

COCTABIISITh OOIIUH TIIaH pabOoTHI
10 3aJaHHOH TeMe, MpeIaraTh
METO/IbI UCCIIEIOBAHUS 1
c1rocoObI 00paboTKH
[pE3yIBTATOB, TPOBOJAUTH
WCCIIEIOBaHUS 110
COIJIACOBAHHOMY C
PYKOBOJIUTEJIEM IUIaHY,
NPE/ICTABIATH TOJTyYeHHbIC
pe3yJbTaThl; BRIOUPATh HanboIee
(b (EeKTUBHBIC METOJIbI PEIICHUS
OCHOBHBIX THITOB 3a]1ad,
BCTPEYAIOLINXCS B MATEMATHKE;
[0JIb30BATHCS OTPAOOTAHHBIMH U




MAaJIOU3BCCTHBIMU METOAAMU

aHan3a;

OIIK-1 CriocobeH npuMeHsITh  [3HaeT: MeToabl HCcCIeJOBaHUS, Baapern:
(byHnaMeHTaIbHbIE [IPUMEHSIEMbIE B MATEMAaTHUECKOM  |[CHCTEMaTHYECKUMHU 3HAHUSIMU 10
3HaHUWs, TIOJYUCHHBIC B |aHAJIM3C, KOMIIJICKCHOM U HAIIPaBJICHUIO IESITEIbHOCTH;
obnactu (yHKIMOHATBHOM aHaJH3e, VI TyGICHHBIMY 3HAHHAMH 11O
MaTeMaTH4YEeCKUX U asredpe, aHaTMTUIECKON .

BHIOpaHHOH HANPaBICHHOCTH
(nM) ecTeCTBEHHBIX TCOMETPUHN M TOTIOTIOTHH,
HAYK, M HCIIONB30BaTh [T depeHIManbHbIX ypaBHeHusx, |1 orm OTOBKH, bazoesvMu
UX B IPO(heCCHOHATILHOM [TUCKPETHOI MaTeMaThKe U HAaBbIKAMH IIPOBCIICHHUA HAyTHO=
JESITCIIbHOCTHU MaTeMaTUYECKOU JIOTHK, TEOPUH MCCIIEI0BATENILCKUX PabOT 10
BEPOATHOCTEM, MATEMAaTUUECKOMN Mpe/ITIOKEHHON TeEME;
CTaTHCTHKE M CITy4aiHbIX BO3MOKHOCTH COBPEMEHHBIX
MPOLECCaX, THCICHHBIX METORAX,  |1avuypiy MeToI0B HA YPOBHE,
TEOPETUUECKON MEXaHUKE.
HE00X0IMMOM AJISl HOCTAHOBKH U
Ymeet: [TyOnuyHO TOKa3bIBATh U
00BSACHATH (PyHIAMEHTANBHEIE PCLICHI 32719, HMCIOIMX
PE3yIbTAThI, COOTBETCTBYFOIIUX €CTECTBCHHO-HAY1HOC
pa3zaenaM MaTeMaTHKH coJep)KaHue; METOIUKU
Brnaneer: HaBbikaMu cTpororo T0Ka3aTeIbCTB, Tpe6yIOIL[I/IMI/I
JI0KA3aTENBCTBA YTBEPIKICHHI B a0CTPaKTHOTO MBIIUIEHUS U
00/IaCTH MATEMATHYECKOTO AHAMM3A [\ oo ey
KOMILIEKCHOTO ¥ ()Y HKITHOHAJTEHOTO
aHaIM3a, anreOpsl , aHATUTHIECKON
reoMeTpud , TuddhepeHInaATbHON
rEOMETPHUH U TOTIOJIOTHH,
¢ dhepeHInANTBHBIX YPaBHEHHH,
TMCKPETHOM MaTeMaTHKH U
MaTeMaTHUECKON JIOTUKH, TEOPUH
BEPOSATHOCTEW, MATEMATUYECKOU
CTaTUCTHKH CITy4alHBIX IPOLIECCOB,
YHCIICHHBIX METOJIOB,
TEOPETUUYECKON MEXaHUKU
1IK-3 CriocoOeH onpeiesuth | 3HAET 0COOEHHOCTH

obmme GopMbl U
3aKOHOMEPHOCTH
OTIETIBHON IPeIMETHOMN
obyactu

COBPCMCHHOTO 3Talla pa3BUTHU
O6pa3OBaHI/I$I B MHUPC, Tallbl
Pa3BUTUA MAaTECMATHUKU.

YMeeT CUCTEMHO aHAIU3UPOBATh
MH(POPMAITUIO, CONIOCTABIISTD,
JIeJIaTh BBIBOJBI.

Bnageer coBpeMeHHBIMU
METOAaMH, METOOJIOTHEH
Hay4HO-UCCJIEI0BATENBCKOM
JIeSATEIILHOCTH B 00JIaCTH
MaTeMaTUKH, IEMOHCTPUPYET
MMOHUMaHHUE OOIIEeH CTPYKTYPHI
HaHHOfI JUCIUITIINHBI.




2. Onucanue nMoka3arejieil 1 KpUTepHeB OlleHHBAHUS KOMIIETEHI[HI HA Pa3JIMYHbBIX
Tanax ux (popMUpoOBaHUSs, ONUCAHME IIKAJT OLlEHUBAHUS

Tabauma 2.
ConocrapiieHre HIKAJ OLCHUBAHUS
4-6autbHass | OTim4HO Xopouio VY nosnersopurensHo | HeynosnerBopuTebHO
IKaJia (oBbILICHHBIH | (6a30BBIi (TToporoBbIit (YypoBeHb He
(YpoBeHb YPOBEHb) YPOBEHB) YPOBEHbD) copMupoBaH)
OCBOCHHU)
100- 91-100 81-90 61-80 0-60
6annbHas
LKkana
BbuHapHas 3auTeHo He 3aureno
Lwkana
Tabmuma 3.
OnenuBaHye 0TBeTa HA BONPOCHI M0 TeMaM /i1l YCTHOT'O ONpoca
4-6amnpHas mkana (yposensb | Iloxasarenu Kpurepun
OCBOCHUS)
OTnMYHO (TIOBBILIEHHBIN - [lonHoTa HM3N10KEHUA CryneHToM JaH NOJHBIN, B
YPOBEHb) TEOPETUYECKOI0 MaTepuala; | JIOTHUYECKOM
- [IpaBunbHOCTE W/ MU MOCJIEeI0BATEIbHOCTH
apryMEHTHPOBAHHOCTh pa3BEpHYTHII OTBET HA
U3JI0KEHUS MOCTaBJIEHHBIH BOIIPOC, I7e
(mocneoBaTeNnbHOCTh OH IIPOJIEMOHCTPUPOBAI
necTBuil); 3HaAHU [IPEAMETA B II0JIHOM
- CaMOCTOATENTBHOCTD o0beMe yueOHoM
OTBETA; MIPOrPaMMbl, TOCTaTOYHO
- KyneTypa peun. ri1y00KO OCMBICIMBAET
JTUCLUIUINHY, TPUBOJIUT
COOCTBEHHBIE IPUMEPHI 10
npobiemMaruke
MIOCTaBJIEHHOT'O BOIPOCa




Xoporto (6a30BbIi YPOBEHB)

VY 10BIETBOPUTEIBHO
(OpOroBbIf ypOBEHB)

CryneHToM JiaH
pa3BEpHYTHIN OTBET HA
MMOCTaBJICHHBIN BOIIPOC,
MPUBOIUT MPUMEDPEI, B
OTBETE MPUCYTCTBYET
cBOOOHOE BIIAJCHHE
MOHOJIOTHYECKOM PEUbl0,
JIOTUYHOCTD U
MOCJIE0BATENHHOCTE
orBeTra. OMHAKO
JIOTTYCKAeTCsl HETOYHOCTh B
OTBETE.

HeynosnerBoputensHoO
(YpoBeHb HE chOpMHUPOBaH)

CryneHToM J1aH OTBET,
CBHJICTEIILCTBYIOINI B
OCHOBHOM O 3HaHUH
IIPOLIECCOB M3y4aeMOM
JUCUUIUINHBI,
OTJIMYAOIIHICS
HEJOCTAaTOYHOU TITyOMHOU U
IIOJIHOTOM PACKPBITUS TEMBI,
3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEJOCTATOYHBIM YMEHUEM
J1aBaTh apryMEHTUPOBAHHbBIE
OTBETHI U IPUBOJUTH
IIPUMEPBI, HEJOCTATOYHO
CBOOO/THBIM BIIJICHUEM
MOHOJIOTHYECKOHN PEYBIO,
JIOTUYHOCTBIO U
MIOCJIEI0BATEIBHOCTBIO
OTBETA.

CTyneHToM J1aH OTBET,
KOTOPBIN CONEPKUT PsiJL
CEPbE3HBIX HETOYHOCTEM,
00OHapy KUBaIOLIHH
HE3HaHHUE NPOLECCOB
M3y4aeMoH IpeIMETHON
001aCTH, OTIIMYAIOIIUICS
HernyOOKHUM pacKpbITHEM
TEMbI, HE3HAaHHEM OCHOBHBIX
BOIIPOCOB TEOPHUH,
HEYMEHUEM JaBaTh
apryMEHTHPOBaHHbIE
OTBETBHI, CIIA0BIM BJIaJIEHUEM
MOHOJIOTHYECKON PEYbIO,
OTCYTCTBUEM JIOTHYHOCTHU U
[10CJIEI0BATENBHOCTH.
CrtyneHT He crioco0eH
OTBETUTH HA BOIPOCHI JAXKE
IIPU TOTIOTHUTEIbHBIX
HaBOJSIIUX BOIIPOCAX
IIPEIoIaBaTesl.




Tab6nuna 4.

OuennBaHue MOAroTOBKYU pedepaTon

4-6amnpHas mkana (ypoenb | Ilokazarenu Kpurepun
OCBOCHHUS)
OTan4HO (MOBBIIICHHBIN - [TosniHOTA U3MOXKEHUA BbINOSHEHbI Bce TpeboBaHuA
YPOBEHB) TEOPETUYECKOro Marepuaiia; | K HanMcaHuio n sauure
- [IpaBrsibHOCTD W/WITH pedbepaTa: 0bo3HayeHa )
apryMEHTHPOBAHHOCTb npobnema n obocHoBaHa eé
RITOIKCHIS aKTyarlbHOCTb, CAenaH
KpaTKU aHanmn3 pasnmnyHbIx
(mocnenoBaTeIbHOCTD
o o TOYEK 3peHuns Ha
AeHCTBHH); paccMmaTpuBaemyo
- CaMOCTOSITENIBHOCTh npo6riemMy 1 NorMuHo
OTBCTa, n3roxeHa cobcTBeHHas!
- Kynbprypa peun. nos3unuus,
chopmMynmnpoBaHsbl

BbIBO/bl, TEMA packpbITa
MOMHOCTLIO, BblAepkaH
06BbEM, cobntogeHbl
TpeboBaHus K

BHELLUHEMY O(OPMITIEHWIO,
AaHbl NpaBuIbHbIE OTBETHI HA
AONONHUTENbHbIE BOMPOCHI

Xopoo (0a30BbIif YPOBEHb) OCHOBHble TpeboBaHus K
pedepaTy 1 ero 3awute
BbIMOJIHEHbI, HO MPY 3TOM
JonyLeHbl HeJoYEThl. B
YaCTHOCTW, UMEIDTCH
HETOYHOCTU B U3NOXEHNM
matepuana; oTCyTCTBYeT
norunyeckas
nocnenoBaTenbHOCTL B
CY)XOEHUSIX; HE BblOEPXKaH
06béM pedhepaTa; nmetrotca
ynyLeHns B opopMneHnm; Ha
AONOMHUTENNbHbIE BOMPOCHI
npw 3awuTe aaHbl HEMOMHbIE

oTBEThI
Y 10BIIETBOPUTENTHHO MMEITCH CYLLECTBEHHbIe
(TOpOroBbIN yPOBEHB) OTCTYynneHus oT TpeboBaHWM

K pechepupoBaHuio. B
YaCTHOCTU: TeMa OCBelLLleHa
nmwb

YaCTUYHO; OOMNYLLEHbI
dakTu4eckmne owmdkm B
coaepxaHuun pedepara
UNn Npu OTBETE Ha
[OMNOSHUTENbHbIE BONPOCHI;
BO BPEMS 3aLUUTbI




OTCYTCTBYET BbIBOA,

HeynosnerBopurensHo Tema pedepaTa He
(YpoBeHb HE chOpMHUPOBaH) packpbiTa, obHapyxmBaeTcs
cyLecTBeHHoe

HEenoHnMmaHune I'IpO6J'IeMbI

Tab6muna 5.

OuneHuBaHHe 0TBETA HA IK3aMeHe

Orenka

XapaktepucTuka TpeOOBaHUH K pe3ylibTaTaM aTTecTalru B opMe dK3aMeHa

«OTIIIHO»

Teopernueckoe coaepkaHue Kypca OCBOEHO IIOJHOCTBIO Oe3 ImpoOenos,
CHCTEMHO M TITy0OKO, HEOOXOAMMBIC MPAKTHIECKUE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepuajoM CQOpPMHUpPOBAHBI, Bce MpPEAYCMOTPEHHbIE paboueil  yueOHOU
nporpaMMoi  y4eOHbIe 3aJaHHs  BBIIOJHEHBI OE€3yNpedHo, KadecTBO HUX
BBITIOJTHEHHS! OLICHEHO YHCIIOM 0aIIOB, OJM3KHM K MAKCUMYyMY.

«Xopouio»

Teopernueckoe conepkaHHe Kypca OCBOGHO B ILEIOM 0e3 mpoOernos,
HEOOXO/MMbIE MNPAaKTHYECKHE HAaBBIKM pPAa0OTHI C OCBOEHHBIM MaTepuajoM B
OCHOBHOM C(OPMHPOBAHBI, TPEAYCMOTPEHHbIE paboueil y4eOHOW mmporpaMMoin
yueOHbIE 3aJaHus BBITIONHEHBl C OT/ACIBHBIMH HETOYHOCTSIMH, KadeCTBO
BBIITOJHEHHUS OOJBIIMHCTBA 3aJaHMM OIEHEHO YKCIIOM 0aioB, OJM3KHM K
MaKCHUMYMY.

«Y IOBJIETBOPUTE
JIEHOY

TeopeTnueckoe colep)annue Kypca OCBOEHO OoIbIleii 4acThio, HO TMPOOeITbI
HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOIUMbIE TMPAKTUYCCKHE HABBIKH
paboTBI C OCBOEHHBIM MAaTEpPHaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOIBITHHCTBO
MIPETYCMOTPEHHBIX pabodeii yueOHO# mporpaMMoi yaeOHbBIX 3aJaHNi BBITIOTHEHBI,
OTJICbHBIE U3 BBHITIOJHEHHBIX 3aJIAHUM COIEPIKAT OLITHOKH.

«HeynosnerBopu
TEJILHOY

Teoperndeckoe coiepKaHHE Kypca OCBOCHO YAaCTUYHO, HEOOXOAMMBIC
HABBIKM paOOThl HE c(OpPMHUPOBaHBI WM C(HOPMHUPOBAHBI OTHACIBHBIE W3 HHUX,
OONBIIMHCTBO TPETYCMOTPEHHBIX paboueil y4eOHOW mMporpaMMoii  y4eOHBIX
3aJ]aHWH HE BBITIOJIHEHO JHOO BBIMOJHEHO C TPYOBIMH OIMMOKAMH, Ka4ecTBO MX
BBITIOJTHEHUS OIIEHEHO YMCIIOM 0aJlIOB, OJM3KUM K MUHHUMYMY.




MaTtepuainsl 1J15 IPOBeIeHUs TEKYIIEro U MPOMeKYTOYHOT0 KOHTPOJISI 3HAHUH CTY/IeHTOB
Kontposbnas pa6ora no teme: Kk EBKJIMI0BBI MPOCTPAHCTBA

1.3anmcars HepaBeHCTBO Komn-ByHSIKOBCKOTO B pa3inyHbIX KOHKPETHBIX €BKIIMIOBBIX IIPOCTPAHCTBAX:
a) B eBKIMIOBBIX IpOCTpaHcTBax Von Vs;

b) B €BKIHMIOBOM apu(phMETHIECKOM IIPOCTPAHCTBE R™;

¢) B eBkannoBoM npocrtpanctse Cla, b] Bcex GpyHKIwmii, HenpephIBHLIX Ha OTpe3Ke [a, b].

2. BBIYHCITUTD CKAISIPHOE MPOU3BE/ICHHE H HOPMBI Gynkumit f(x) = x + 1, g(x) = x> + x 8C[0,1]

3.Haiitu yron mexay f(x) = x4u g(x) = x4 BC[0,1].
4. Jlokasats, 4To B R? CKaIIpHOE MPOM3BENECHUE MOKHO ONPENEIHUTh CIEAYIOIMM 0bpazom: (x, y) =
2x1y1 + 5%

Kontpoannasi padota mo teme: «[ ' Hi1b0epTOBBI MPOCTPAHCTBA»



1. HaiiTu conpspkeHHbIi orepatop Kk oneparopy A: L — [,
ecan: Ax = (Ax1, Aoxo, ... ), A, € R, A, < 1.

2. HaiiTi conpsbkeHHBIN onepaTop k oneparopy A: l» — 1o,
ecim: Ax = (x9, X3, ... ), mpu x = (xq, X, ...).

3. Haiitu conpsbKeHHBIH oniepaTop K oneparopy A: I, — I,
ecin: Ax = (x1,x,...,0,0,...), mpu x = (x1, x, ... ).

4. HaiiTu conpspKeHHBIH onepaTop k onepatopy A: b — I,

ecin: Ax = (0, xq, xp, ... ), mpu x = (x1, X, ... ).

KOHTpOJ’IbHaﬂ paGOTa no TeMe «baHaxoBbI MPOCTPAHCTBAa»

1.JIokaszaTb, 4TO BCIKOE KOHEUHOMEPHOE JTHHEHHOE HOPMUPOBAHHOE MMPOCTPAHCTRO SBJIIETCS
0OaHAXOBBIM.

2.Moxer 11 B 6aHaXOBOM NPOCTPAHCTBE MMEThH IIyCTOE IEPECEUCHUE IMOCIEN0BATENLHOCTh HEIyCThIX
3aMKHYTBIX BIOKEHHBIX MHOXECTB.

3. ITokasars, uroCla, b] cenapabenbHoe GaHAXOBOE POCTPAHCTBO.

4. Jloxasate,uto [3(R), 1,,(R), p # o cemapabenbHOoe 6aHAXOBOE HPOCTPAHCTBO.
TecroBble 3axaHus

Bapuanr 1.

1. MuoxectBa A u B naspiaercs paBHoMomubIMu, eciu:

a) CyLIECTBYET B3aMMHO-0JHO3HAYHOE OTOOpaxeHue ¢ : A — B

0) cymecTByeT oToOpaxenue i : A — B

B)eem AcBu Bc A

2. MHOKeCTBO BceX MOJAMHOKECTB CYETHOI0 MHOKECTBA HMeeT MOIIHOCTh:

a) CUCTHYIO,

0)c,

B) 2°.

3. IIpoctpanctio C([a,b]) ¢ MeTpukoii p(f , g) =sup |f (X)— g(x)| SIBJISIETCS:

a) TIOJTHBIM

0) HETIOJTHBIM



B) cenapadebHBIM

4. KomnakTHoe noavMuoxecTBo A xaycropdoBa mnpocrpaHcTBa:
a) xaycmop¢oBo,

0) 3aMKHYTO,

B) OTKPHITO.

5. UckiIounTe CBOICTBO, He MMEIOIee OTHOIIEHUS K MOHITHI) MEPbI HAa ajiredpe MHOKECTB:

a) (¢)=01 1(4)=0

6) 1(A)=> 4l An ), A O A= mpu MFE M
n=1

B) 14+ B)= p(A4)+ p(B) nns mobBIX A, B MpHHAIIEKAINX 3aJaHHO# anreGpe MHOXECTB.

Bapuant 2

1. MomHOCTh MHOKEeCTBA IOHUMAETCS KAK KOJIMYeCTBO 3J1IeMEeHTOB MHOKECTBA, eCJIU:
a) MHOKECTBO KOHEYHO,

0) MHOXECTBO CUETHO,

B) MHOXKECTBO ITyCTO

2. Kakoe 3 1aHHBIX MHOKECTB He 00J1a/1aeT MOLIHOCTHIO THIEPKOHTHHYYMA:

a) MHOXKECTBO BceX (DYHKIMIi, 3a1aHHBIX Ha [a,b],
0) MHOKECTBO |R" ,

B) MHO>KE€CTBO BCEX MOJIMHOKECTB IIOCKOCTH?

3. IIpocTpanCcTBO OrpaHHYEHHBIX Ha oTPe3Ke [a,b]| dyHkumeii ¢ MeTpuKoii
A f,9) =sup|f (x)- g(x)| seasercs:

a) HETIOJTHBIM
0) IOJHBIM

B) cenapadeTbHBIM

4. BuyTpeHHoCTh MHOkecTBa A 0603nauaercs:
a) O(A),

0) int A

B) X \A

5. Mepa JleGera KaHTOPOBCKOT'0 MHOKECTBA PaBHA:



N1
2)0
3) He ompexaencHA.

Bapuanr 3.

1. M3BectHo, uto A C B, Torna

) [A<[B
5) |4 =B

») [A=B

') HET BEpHOI'O OTBETA.

2. Kakoe u3 npuBeJeHHBIX CBOIICTB He SIBJISIETCS AaKCHOMOI METPUKH:

D p(xx)=0
2)p(x, y)=-1(y.x)
Ap(xy)<I(y,x)=1(x,2)?

3. Kakoe u3 npuBeIeHHBIX NPOCTPAHCTB He ABJIAETCS MOJTHBIM:
a) ¢([a,b]) ¢ merpukoii p(f , g) =sup |f (X)— g(x)(

6) IPOCTPAaHCTBO OrPaHIYEHHBIX Ha OTpe3ke [a,b] dyHKkumii ¢ MeTpuKoit ,O(f ) g) =Ssup rf (X)— g(x)|

8) C([a,b]) ¢ merpuxoii p( f,g) :J' [T (x)- g(x)dx ?

11 1 ]

4. Muomkecrso A= {1,_ = ye—ye-LHa R co cranpaprHoii Tonosorneii
23 n f

a) OTKPBITO,

0) HE OTKPHITO,

B) 3aMKHYTO,

T') HE 3aMKHYTO.

5. Aure0pa Bceraa siBjIsieTcs:

a) KOJIBIIOM,

0) MOTYKOIIBIIOM,

B) O - anreopoii.



Bapuanr 4.

1. Ecan ACBCCI/I|Al:|C|,TO

2 |A=(B
6) [A =[B|=[C]

») |A =B

2. Kakoe 13 npuBeIeHHBIX HUKE MPOCTPAHCTB He SIBJSAETCS METPUYECKHM:
a) c[o,1],

6) R,

B) L

p

T') HET BEpHOTO OTBeTa?

b
3. @YHKUHA f (x) aGcoioTHO HHTerpupyema Ha [a,b] u I [f(x)dx=0(1)u f(x)=0B m06oii

Touke x c[a,b] (2), Torna:

) (1) =)

0=

B) (1)=(2)

4. Mycrb Q - MHOKECTBO PAalMOHAIBLHBIX ToYek Ha R , Toraa:
a) Q - KOMIIaKTHO,

0) Q - HE KOMIIAKTHO,

B) R\Q - KOMOaKkTHO.
5. Hpocrpanctso L, (a.6), 1< p <oo

a) cemapabenpHO,

0) HenoIHOE

B)COJICPIKUT TOJBKO HENPEPhIBHBIC (PYHKIIMU

Bonpocsl k 3k3ameny.

IlecToii yueOHBII ceMecTp



1. MeTpuieckre U TOMOJOrHIECKHE MPOCTPAHCTBA: MHOXKECTBA, allredpa MHOKECTB.

2. CueTHBIC MHOXKECTBA M MHOJKECTBA MOITHOCTH KOHTUHYYM.

3. MeTpuueckue mpocTpaHCTBa

4, OTKpLITLIe 1 3aMKHYTbIC MHOKCCTBA

5. KoMnakTHBIC MHOXKECTBA B METPUYECKHX ITpocTpaHcTBaxX. Kpurepuii Xaycmopoda.

6. IlonHoTa M MonoaHEeHKe. Teopema O CTATMBAIOLINXCS IIapax.

7. IIpuHIUT CKUMATIOITIX OTOOpaKEHHUH.

8.Tononornyeckre NpoCTPaHCTBA.

9. EBKIINIOBBIC IMPOCTPAaHCTBA,; OIIPCACIICHUC HOPMUPOBAHHBIX IPOCTPAHCTB, IPUMEPHI.

10.

HepasenctBo Komu-bynskosckoro. [Ipumepsr.

11. OnpeeneHrie HOPMUPOBAHHOTO KOMIUIEKCHOTO ITPOCTPAHCTBA.

12.
13.
14.
15.
16.
17.

Omnpenenenre CYETHO-aJANTUBHON 1 BHEIIHEN MEpBHI.

Onpenenenne n3MepuMon QyHKIHH.

[ToHATHS CXOAUMOCTH ISl ©K3MEPUMBIX (QYHKIIHH..

Meps! 1 B3MepHUMbIe MHOKECTBa. O -anredpa O0peneBCKUX MHOKECTB.
Nzmepumble pynkimu u uarerpan Jledera.

OnpeneneHne HHTETPUPYEMOM TI0 Mepe 1 PYHKIHUH.

18. IIpumepsl MED [, U OTBEYAOLIUE UM UHTEIPAJIBIL.

CenbMoii yueOHBIN cemMecTp

1.

© ®© N o g M D
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EBKMI0BBIE MPOCTPAHCTBA; OMNpeiesieHHe HOPMUPOBAHHBIX MPOCTPAHCTB, TPUMEPHI.
OpTOoroHaJIbHEIE CUCTEMEI.

HepageHncrso beccens.

HepagenctBo Komu-byHnsikosckoro. [Ipumepsi.

OnpenesneHne HOPMUPOBAHHOTO KOMIUIEKCHOT'O IPOCTPAHCTBA.

6-KOJbLI0 MHOXKECTB.

Omnpenenenne CYeTHO-aJANTUBHON 1 BHEIIHEH MEpBI.

Onpenenenue n3MepuMon GyHKIHH.

Tlonsarus CXOAUMOCTHU HJIsI U3BMCPUMBIX (bYHKI_[I/Iﬁ

. JluneitHoe oToOpaxkeHne u TeopemMa 00 OrpaHUUYECHHOM JIMHEHHOM OTOOPaKEHHUH.
. Meps1 1 u3MepuMble MHOXKECTBa. O -aire6pa O0peIeBCKMX MHOXKECTB.

. Ismepumsbie pynkuu u uarerpain Jlebera.

. Onpenenenne HHTErpUPyEMOii 1o Mepe 4 QYHKIHHA.

. Teopema JleBu 0 MOHOTOHHOH CXOANMOCTH.

. Teopema JleGera 06 orpaHMYEHHON CXOAUMOCTH.

. TeopeMa dDaTy 0 CXOOAUMOCTH IIOCJICAOBATCIIBHOCTU HWHTCIPUPYCMBIX HCOTPULATCIIBHBIX

byHKIHHA.



17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

Hurerpain Jlebera-Ctunrbeca.

IIpumeps! Mep (U, U OTBEYAIOIIME UM UHTETPAJIbI.
Mepa /{upaka, KaHTOPOBO MHOKECTBO, KAHTOPOBO JIECTHULIA.
OnpeneseHus U TeOpeMbl OOPETIEBCKON MEPHI /L.
Teopema Jlebera o pa3noxeHuu.

OmnpeneseHue CUHTYIISIPHOM MEpBI.

Teopema Pagona-HukomnMma, JleGera.

Teopema Oyounm.

Teopema o mpon3BEAECHUN MED.

OmnpeneseHne U MpUMEPHI TUIHOEPTOBBIX MPOCTPAHCTB.
Omnpenenenue NpsiMON CyMMBI.

OproroHanbHasi MPOEKIIHA.

Teopema 00 OPTOroHaJILHOM MPOCKIINH.

Onpenenenne CONpsKEHHOTO MPOCTPAHCTBA.

Teopema Pucca.

Caenenusi 00 yTBep:KIeHHH NPOrpaMMbl HAa oYepelHON y4eOHBIH roJ U perucTpanuun

M3MEHEeHUI
YueOHBIH Pemenue BHeceunrnie n3MeHeHUs Iloamucek 3as.
roj Kagenpbl Kagenpoit

(Ne mpoToxkona,
naTa)




