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1. Kog n HaumeHoBaHuMe HanpaBneHnsa noarotoBku: 44.03.05 Meparormyeckoe obpasosa-

Hue (c ABymMs NpodMnaMmM NOArOTOBKM)

2. Mpodunu noarotoBkn: Matematuka. dusumka.

KBanudukaumsa BbInyCKHUKA:

bakanasp

4. ®opma obpa3oBaHUA:

OuyHas

5. Kachepgpa, oTBevarLwan 3a peanmsaumio QUCLUNIIUHBI:
€CTECTBEHHOHaY4HbIX 1 06LweobpaszoBaTenbHbIX AUCUUNINH

6. CocTtaBuTENM NporpamMmmbi:

3t03unH Cepren EBreHbeBud, kKaHanaaT PU3NKO-MaTeMaTUYECKUX HaYK, AOLEHT
7. PexomeHaoBaHa:

Hay4YHO-mMeToaAn4YeckuM coseToM hakynbTeTa Pununana (npotokon Ne 1 ot 31.08.2018 r.)

8. YueOHbM rog: 2019-2020 CemecTtp: 5



9. Llenn n 3apaym y4e6HON ANCLUUNIIUHDI:

Lienb yyeGHON AMCUMNNUHDBI: 3aKMOYAETCs B CUCTEMATUYECKOM BBEAEHUN B KNacCuyeckmne
pasgernbl COBpeMEHHON Teopumn OYHKLMA N OYHKLMOHATbHOro aHannaa.

3agaum y4yeO6HOM AUCLMNIIUHDI:

- 03HAKOMUTb C TEOPETUYECKMMU OCHOBAMU KypCa;

- NPUBUTb HaBbIKW NPAKTUYECKOro NPUMEHEHNSA TEOPETUYECKMX MONOXEHN NPU PELUEHUN NpakK-
TMYECKNX 3adav.

10. MecTo y4yeObHON AUCUMNIIMHBLI B CTPYKType oOpa3oBaTeribHOW nporpamMmbl: OUCLK-
nnuHa Teopusa PyHKUNIA ENCTBUTENBHOIO NepemMeHHoro Bxoaut B 6nok b1 «ducunnnuHel (mo-
aynn)» n aensaetca obasaTenbHON OUCUUNIIMHOM BapuaTMBHOM YacTu obpasoBaTernbHOM npo-
rpaMmmbl. [151s 0CBOeHUA ANCUNNINHBI « Teopns yHKUMA 0eNCTBUTEINTbHOIo NepeMeHHOro» CTy-
AEHTbl UCMOMb3YIOT 3HAHUSA, YMEHUS, HaBblkW, COOPMUPOBaHHbIE B XO4e U3y4YeHUss MaTtemaTu-
YecKkoro aHanmsa.

Ansa ndyvyeHvs gaHHon gMcumnianHel Heo6xoauMmo:

3HaTb: OCHOBHblE MOHATUA TEOPUU MHOXECTB; OCHOBHbIE MOJSIOXEHNE TEOpUU METPUYECKUX
NPOCTPAHCTB;

yMeTb: pellaTb TUNOBble 3a4adyn TEOPUN MHOXECTB, CaAMOCTOATENbHO MOMOSMHATL 3HAHUS Ny-
Tem paboTbl C y4eBOHOM, HAYHYHO-MOMYNAPHON U HAY4YHOW NUTEPaTYpoON;

BNageTb: TEPMUHOMOIMEN TEOPUM MHOXKECTB, TEOPUN METPUYECKNX NPOCTPAHCTB.

Ycnosus peanusauuu gucunnnudel ana nuy ¢ OB3 onpegensaioTca ocobeHHOCTIMN BOCMpUS-
TV y4ebHON MHOpMaUUKM 1 C y4eTOM MHAMBUAYASTbHBIX NCUXOU3NYECKNX OCOBEHHOCTEN.

11. MnaHupyemMble pe3ynbTaTbl 06y4YeHUS MO AUCUUNIMHE/MOAYMNIO (3HAHUSA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHUpyeMbIiMU pe3ynbTaTaMu OCBOEeHUs obpa3oBaTernbHOM
nporpamMmmbl (KOMNEeTEHLUMAMUN BbINYCKHUKOB):

KomneTteHuus lMnaHMpyeMble pesynbTaTbl 00y4eHus
Kop, HasBaHue

3HaeT (umeeT nNpeacTaBneHue):
— CBS13b TEOPETUYECKMUX OCHOB N TEXHOMNOIMYECKNX NPUEMOB y4ebHOM
ONCUUNNUHBI C COOepXKaHNeM npenofaBaemblX y4ebHbIX NpeaMeToB;
— HeobXxoauMble CBeAeHUS Neaarorm4eckoro, METOAMYECKOro Xapak-
Tepa, HeobxoaMMble 4Na CO34aHusa U peanusaumm y4ebHbIX nporpaMmm
B COOTBETCTBUM C TpeboBaHMAMM obpa3oBaTeNbHbIX CTAHAAPTOB;
yMeerT:
— CTaBMWTb NO3HaBaTENbHbIE LIeNN y4ebOHON AeATenbHOCTY;
— OCYLLECTBIATb CAMOKOHTPOMb Y CAMOOLEHKY CBOUX Y4E€OHbIX J0-

[OTOBHOCTb peanv3oBbIBaTb C
CTVXKEHWUIA;

obpasoBaTeribHble NporpamMmb

AK-1 M0 yuEGHBIM NPEaMETaM B Co- — OCYLLEeCTBNATb Ll,eFIITeJ'IbHOCTb no paspaboTaHHbIM NporpaMmmMmam

OTBETCTBMM C TpeboBaHNSIMU y4€BHbIX MPeAMETOB; .

0BpPAa30BaTENbHBIX CTAHAAPTOB | ~ NnaHMpoBaTh U OCYLLECTBNATL y4EeOHbIN NPOLECC B COOTBETCTBUN C
TpeboBaHNsIMN 0bpa3oBaTenbHbIX CTaHAAPTOB;
MMeeT HaBbIKU:
— nccnegoBaTeribCKoM U NPOEKTHOW AeATEeNbHOCTY;
— obuwenonb3oBaTtenbckon MKT-koMneTeHTHOCTY;
— BnageHus cnocobamu opraHmsaumm obpasoBaTernbHOro npouecca B
COOTBETCTBUU C TPebOoBaHUAMIN 0bpasoBaTenbHbIX CTaHAAPTOB;
BnageHunst NnpodeccrmoHarnbHbIM MHCTPYMEHTapUEM, MO3BOSAIOLLIMM
peanu3oBbiBaTb y4ebHbIe NporpaMmbl B COOTBETCTBMM C TpebOBaHNSA-
MK 0b6pa3oBaTeNibHbIX CTAHOAPTOB;

Cnoco6HOCTb UCNonb30BaTh 3HaeT (MmMeeT nNpeacTaBneHue):

BO3MOXHOCTU obpa3oBaTtenb- — OCHOBHbI€ MEeTOAbI UCMOSTb30BaHUSA 06pa3oBaTenbHOM cpeabl As

HOW cpedpbl AN AOCTUXEHUS OOCTMKEHNS NTIMYHOCTHBIX, MeTanpeaMeTHbIX U MpeaMEeTHBIX pe3ynb-

MK-4 FNIMYHOCTHBIX, METANPeAMETHbIX | TAaTOB 0By4yeHust u obecneveHuns kayectsa y4eOHO-BOCNUTATENBHOIO

N NpegMeTHbIX pe3yrnbTaToB npovecca cpegctBaMum npenogaBaembix y4ebHbIX NPeaMETOB;

06y4eHus n obecneyeHus Kade- yMmeerT:

cTBa y4ebHO-BOCNUTATENBHOIO — MCNomb30BaTh 3HAaHWE OCHOB y4eOHOM AUCUMNIMHLI ANns nepesoga




npouecca cpeacTeamm npeno-
JaBaeMbIX y4eBHbIX NpeaMeToB

MHpOpMaLIMM C ECTECTBEHHOIO Si3blka Ha s13blKk COOTBETCTBYHOLLIEWN
npegmeTHon obnacTtu n obpaTHo;
— NPUMEHSATb TEOPETUYECKME 3HAHWS MO Yy4eOHOM AMCLMNIINHE B ONU-
CcaHMM NPOLIECCOB U SABMEHWI B pasnnyHblX 06nacTax 3HaHUS;
— OCYLLIECTBNATb MOMCK U 0T6op nHdopmMaLmm, HeobxoamMmon ans pe-
LLIEHMS KOHKPETHOM 3agauu;

BnageeT:
— cofepKaTernibHOM MHTepnpeTaunen n agantaunen TeopeTuyecKknx
3HaHWUI No npenogaBaeMbIiM NpeaMeTaM ANs pelleHns obpasosa-
TenbHbIX 3a4ay;
— MaTepuvanom y4ebGHOM AUCUMNIUHBI HA YPOBHE, NMO3BOSISOLLEM
dopmMynmnpoBaTb M pellaTth 3agayvuv, BO3HMKaKLWNE B Xoae y4ebHon
OEeATeNbHOCTU MO NpenogaBaeMbiM NpeaMeTaMm, a Takke B NpakTuye-
CKOW OeATenbHOCTH, Tpebytowme yriyoneHHbIX NpogeccMoHanbHbIX
3HAHWU;
— HaBblkamMu hopmanuaalnm TeEOPETUYECKUX N NPUKNaaHbIX NPakTn-
Yeckux 3agau.

12. O6beM AUcUUNUHbI B 3a4eTHbIX eanHuuax/vyac. — 2/72.

Popma NpoMeXYTOYHOM aTTecTaLuum 3a4em ¢ oyeHKou

13. Buabl yue6HOM paboThbl

Bug yuebHow paboTbl TpynoemMKocTb
Bcero [lo cemecTtpam
ceMm. 5

KoHTakTHas pabota, B TOM yucne: 36 36

nexumu 18 18

NnpakTU4ecKne 3aHATUS 18 18

CamocTodaTenbHas pabora 36 36

dopMa NpoMEXYTOYHOM aTTecTaumnm 0 0
(3avert ¢ oueHkon — 0 yac.)

Wroro: 72 72

13.1. CopepxaHue QUCLUMUNINMUHbDI

Ne n/n HanmeHoBaHue pasgena guc-
CopepxaHue pasgena AMCUnnnHbI
UMNAUHBI
1. NNekuun
1.1 MolHocTb MHOXecTBa MNoHaTne o mHoxecTtBe. Onepauun Hag MHoxecTBamu. Baa-
WMHO-OAHO3HA4YHOE COOTBETCTBME W PABHOMOLLHOCTb Oecko-
HEYHbIX MHOXecTB. CyeTHble MHOXecTBa. MHOXeCTBa MOLLHO-
CTU KOHTVHYYMa.
1.2 CTpoeHve 3aMKHYyTbIX U OT- MpenenbHasa Todka MHOXecCTBa. Heobxoammoe u goctatodHoe
KPbITbIX MHOXECTB Ha YMCNO- | YCINOBMS CYLLECTBOBaHUSA MpeneribHOW TOYKM MHOXecTBa. Teo-
BOW NPAMOWN. pema bonbuaHo-Benepwitpacca. 3aMkHyTble, NNOTHbIE B cebe,
COBEpPLUEHHbIE MHOXeCTBa. BHYTpEHHME TOYKM W OTKPbITbIE
MHOXxecTBa. CTPYKTypa OTKPbITbIX U 3aMKHYTbIX MHOXeCTB. KaH-
TOpoBbLI MHOXecTBa P 1 (.
1.3 Mepa Jlebera Ha wuwmcnosor | Mepa mnHTepBana. Mepa HenycTtoro orpaHM4YeHHOro OTKPLITOro
npsamMon MHOXecCTBa Ha u4ucnoBon npsimMon. Mepa orpaHuMyeHHoro 3a-
MKHYTOrO MHOXECTBa Ha 4YMCIIOBOW NPAMON. BHELWHAS n BHYT-
PEHHSIS Mepbl OrPaHNYEHHOTO MHOXeCTBa. VIameprmble MHOXe-
ctBa (no Jlebery) n ux ceoncrtea. Knacc namepmmbix MHOXECTB.
CyllecTBOBaHNE HEN3MEPUMbIX OFPaHUYEHHBIX MHOXECTB
1.4 ®dyHkuMKM, nsamepumble no Jle- OnpepneneHne n cBoncTBa u3MepumMon yHkuMn. Teopema
Oery, nHterpan Jlebera BenepwTtpacca. OnpegeneHne uHterpana Jlebera. OcHOBHbIe




cBoncTtBa MHTerpana Jlebera. CpaBHeHue mHTerpanoe PumaHa
n Jlebera. BocctaHoBneHme nepBoobpa3HOn (PyHKLMK.

1.5

MeTpuueckue npocTpaHcTBa

MeTpudeckne npocTtpaHcTBa. [lonHble MeTpuyeckue npo-
cTpaHcTBa. TeopemMa O BNOXEHHbIX Wwapax. Teopema bapa. No-
NoSIHEHME NPOCTPAHCTBA.

1.6

MpocTpaHCTBO YHKUUIA, CyM-
MUPYEMBIX C KBaApaToMm

Cymmupyemble yHKumMn. MNMpocTpaHCTBO PYHKLUA, CYMMUPY-
eMblx ¢ kBagpatoMm (L,). CkansipHoe npousBeneHue, HopMma u
mMeTpuka B (Lp). OpToHOpMUpOBaHHbIE Ha3nckl B runb6epToBOM
npoctpaHcTBe. CBsA3b Ly(a;b) ¢ npoctpaHcTBOM nocnenoBa-
TENbHOCTEWN, CyMMUPYEMBIX C KBaApaTOM.

2. MpakTunyeckune 3aHATUA

2.1

MowHOCTb MHOXeCTBa

lNoHATMEe O MHOXecTBe. Orlepau,vm Hag MHoXecTBamu. Bsa-
MMHO-O0HO3Ha4YHOE CcoOoTBETCTBME N PaABHOMOLLUHOCTb 6ecko-
HEYHbIX MHOXecTB. CyeTHble MHOXecTBa. MHOXeCTBa MOLLHO-
CTN KOHTUHYYMaA.

2.2

CTpoeHne 3aMKHYyTbIX U OT-
KPbITbIX MHOXECTB Ha 4ucro-
BOW NMPsIMOMN.

MpepenbHasa To4ka MHOXecTBa. Heobxoammoe u goctatovHoe
YCNOBUS CYLLIECTBOBAHWS NpPeAenbHON TOYKM MHOXeCTBa. Teo-
pema bornbuaHo-BenepwTtpacca. 3aMkHyTble, NNOTHbIE B cebe,
COBEpLUEHHbIE MHOXeCTBa. BHyTpeHHMEe TOYKM W OTKPbITble
MHOXecTBa. CTPyKTypa OTKPbITbIX U 3aMKHYTbIX MHOXeCTB. KaH-

TOpoBbI MHOXecTBa P 1 Q.

2.3

Mepa Jlebera Ha uwmcnoson
npsiMon

Mepa uHTepBana. Mepa HenycToro orpaHM4eHHOro OTKPbITOrO
MHOXEeCTBa Ha u4McroBon npsimol. Mepa orpaHuMYeHHoro 3a-
MKHYTOrO MHOXXECTBa Ha YMCNOBON NpsiMOW. BHELIHsI U BHYT-
PEHHSIST Mepbl OFpaHNYeHHOro MHOXecTBa. amepumMblie MHOXe-
ctBa (no Jlebery) n ux ceoncrtea. Knacc namepmmbix MHOXECTB.
CyLecTBOBaHNE HEN3MEPUMbIX OrpaHUYEHHbIX MHOXECTB

2.4

®yHKUMK, n3mepumble no Jle-
Bery, nHterpan Jlebera

OnpegeneHne n cBoWCTBa uaMepumMon yHkummn. Teopema
Benepwtpacca. OnpegeneHue uHterpana Jlebera. OcHoBHbIE
cBowcTBa uHTerpana Jlebera. CpaBHeHne uHTerpanos PumaHa
n Jlebera. BocctaHoBneHne nepsoobpasHon yHKLMK.

2.5

MeTpunyeckne npocTpaHcTBa

MeTpuueckne npocTtpaHcTBa. [lonHble MeTpuyeckue npo-
CTpaHcTBa. TeopemMa O BOXEHHbIX Wwapax. Teopema bapa. No-
NONHEeHWe NPOCTPaHCTBA.

2.6

lMpocTpaHCTBO DYHKLMKW, CyM-
MUPYEMBIX C KBagpaToMm

Cymmunpyemble dyHKuuK. NpocTpaHCTBO OYHKUUA, CyMMUPY-
embix ¢ kBagpaToMm (L,). CkanspHoe npou3BedeHue, HopMa U
meTpuka B (L,). OpToHOpMUpOBaHHbIe Gasuckl B rMnbbepToBoM
npoctpaHcTBe. CBA3b Ly(a;b) ¢ npocTpaHcTBOM nocnegosa-
TeNbHOCTEW, CYMMMPYEMbIX C KBaApaToMm.

13.2. Tembl (pa3aenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNA

Bugbl 3aHaTun (Yacos)

Ne HanmeHoBaHue TeMbl

n/n (pasgena) gucumnnmHel Jlekumu | MNpaktndeckne | JNlabopaTopHbie CaMO:;%T)TTanHaﬂ Bcero

1. | MoLwHOCTb MHOXECTBA 2 2 0 6 10
CTpoeHve 3aMKHYTbIX N OTKPbI-

2. | TbIX MHOXECTB Ha YMCIIOBOM 4 4 0 6 14
NPsSMONn.

3 Mepa pe6era Ha YMCrOBOM > > 0 6 10
npsiMon
®PyHKUMK, n3mepumsle no Jle- 0 6 14
Oery, nuterpan Jlebera
MeTpudeckne npocTpaHcTBa 14
lMpocTpaHCTBO (PyHKUMI, Cym- 0 6 10
MUPYEMBIX C KBagpaToMm
3a4éT C oLEeHKowm 0

Wtoro: 18 | 18 | 0 36 72




14. MeToanyeckue ykasaHusa Ans odoyyarLmxcs no 0CBOEHNIO ANCLUNIIUHbI

MpucTtynas K nayydeHunto yd4ebHOM ANCLMNMHBI, Npexae Bcero obyyatolmecs OOMMKHbI O3HAKO-
MUTbCA C y4ebHOM MporpaMmMon OUCUMUNIIMHBLL. ONEKTPOHHbLIN BapuaHT paboden nporpammbl
pasmeLleH Ha cante b BI'Y.

Obyuvatowmecs OOMKHbI UMEeTb YeTKoe npeacTaBreHne o:

* NepeyvHe U cogepxaHum KOMNeTeHUUn, Ha popmMMpoBaHMe KOTOPbIX HanpasfieHa AUCUMnnn-
Ha;

* OCHOBHbIX LeNAX U 3agadyax ANCUNNINHBGI;

* MnaHupyeMmbIX pesynbTatax, NpeacTaBrneHHbIX B BUAe 3HaHWW, YMEHUA U HaBbIKOB, KOTOPbIE
AOIMKHbI 6bITb COOPMMPOBaHbLI B NpoLecce N3yvyeHus GUCUUMNINHBI;

* KONMYecTBe YacoB, NPedyCMOTPEHHbIX Y4ebHbIM MaHoOM Ha U3yvyeHue OUCUMNnHBI, hopmy
NPOMEXYTOYHOW aTTecTauuu,;

* KONMYecTBe 4acoB, OTBEAEHHbIX HAa KOHTaKTHYIO U HA CaMOCTOATENbHYO paboTy;

* (bopMax KOHTaKTHOW N CaMOCTOSTENbHON paboThl;

* CTPYKTYype OUCUMNMNHBI, OCHOBHbIX pa3genax n temax;

* CUCTEME OLEHMBaHUA BalnX y4eOHbIX JOCTUXKEHUN;

* y4yebHO-MeToaAMYEeCKOM U MHOPMaLMOHHOM obecnevyeHnn QUCUUNINHDI.

OCHOBHbIMM hOpMamMKM KOHTAKTHOM paboTbl NO AUCUUNIIMHE ABASKOTCA NEKUMN U NpakTu4eckune
3aHATUA, NoceLLeHne KOTopbix 0653aTenbHO AN1s BCeX CTyAEeHTOB (Kpome CTyAeHTOB, obyyato-
LLMXCA NO NHANBMAYANBbHOMY MaHy).

B xo4e NeKUMOHHbIX 3aHATUI crieflyeT He TOMbKO CryllaTb nsnaraembli MaTepuan u Kpatko ero
KOHCMEeKTUpOBaTb, HO OMEHb BaXHO y4acTBOBaTb B aHanv3e NpuMMepoB, npeasiaraemblx npeno-
AaBartenem, B pacCCMOTPEHUM U peLleHnn NpobneMHbIX BONPOCOB, BIHOCUMbIX Ha 0bCyxaeHue.
HeobxoanmMo KpuTUYECKM OCMbICNMBATL MpeanaraeMbli Matepuar, 3ajaBaTb BOMPOCHI Kak
YTOYHSAIOLLEro Xapaktepa, nomorawline yAaCcHUTb OTAelbHble n3naraemble MOMOXeEHUs, Tak n
BOMPOCHI MPOAYKTUBHOIO TuMa, HanpaBfeHHble Ha paclmpeHue u yrinybneHne cBedeHun rno
n3y4aemon Teme, Ha BbIsIBIIEHME HEJOCTATOYHO OCBELLEHHbIX BONPOCOB, Cnabbix MecT B apry-
MEeHTauum 1 T.n.

B xo4e noAroToBKM K NPaKTUYECKUM 3aHATMAM HEOBXOAMMO MU3Yy4UTb B COOTBETCTBMM C BOMPO-
camu Ans noBTOPEHUS OCHOBHYIO NiuTepaTypy, NPOCMOTPETb N JOMNOSTHUTE KOHCMEKTbl NeKUnn,
O3HAKOMUTBLCHA C OOMNOSMHUTENBHOW NUTEPaTypoOn — 3TO MOMOXET YCBOUTb M 3aKpenuTb MOony-
YeHHble 3HaHus. Kpome TOro, K Kaxkaon Teme B nfaHax npakTU4ecKuX 3aHATUN JarTca npakTu-
YyecKkne 3afaHus, KoTopble Takke HeoBXoaMMO BbINOMHUTL CAMOCTOSTENbHO BO BPEMS Noaro-
TOBKW K 3aHATUIO.

Mpy NoOAroToBKE K MPOMEXYTOYHON aTTecTaumm Heob6xoanmMo NOBTOPUTL NPONOEHHLIN MaTepu-
an B COOTBETCTBUM C y4eBHOM NporpaMmmon, NPUMEPHbLIM NepevyHEM BOMPOCOB, BbIHOCALLNXCS
Ha 3a4eT C OueHKON. PekoMeHayeTCcs MCMNonb30BaTh KOHCMNEKTbI JIEKUUIA U UCTOYHUKK, Nepevmnc-
NEHHble B CMXCKe nuTepaTtypbl B paboyen nporpamMmme AUCUMMMNHBI, @ TakKe pecypcbl arek-
TPOHHO-OMBNMOTEYHbLIX cucTeM. Heobxogumo obpatntb ocoboe BHMMaHME Ha TEMbl Y4EOHbIX
3aHATUIA, NPONYLEHHbIX MO pasHbiM npudnHam. NMpn HeobxooMMOCTM MOXHO obpaTuTbCAa 3a
KOHCyrnbTaunen n MeToamMyeckon nomoLLblo K npenogasaTternto.

[na goCTuxeHus NnaHnpyeMblx pesynbTaTtoB 00y4YeHNsa UCNOSb3YTCSA rPYnnoBble UCKYCCUM,
aHanus cuTyaumn.

15. MNepeyeHb OCHOBHOM U AONOSIHUTENILHOW NUTEpaTypbl, PECYPCOB UHTEPHET, HEOOXO-
AUMbIX A1 OCBOEHUA AUCLUNSIUHDI

a) ocHOBHas nuTeparypa:

Ne n/n MICTOYHMK

AspameHko, B.C. Teopusa pyHKUMA OEACTBUTENBHOIO NepemMeHHoro : y4yebHoe nocobuve / B.C.
ABpameHKo ; MuHucTepcTBo obpasoBaHusa n Haykn Poccuickon ®egepaumn, NocygapcTBeHHOe
01 obpasoBaTtenbHoe y4ypexaeHue Bbicliero npodeccrMoHanbHoro obpasoBaHus «Eneukun rocy-
OapCTBEHHbIN yHUBepcuTeT M. N.A. ByHuHa». - Eneuy : Eneukuin rocygapcTBeHHbIN YHUBEPCU-
TeT um. U. A. ByHuHa, 2011. - Y. 1. - 100 c. - Bubnuorp. B KH. ; To e [ONekTpoHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=271996 (03.07.2018).




Becenosckas, A.3. MaTtematuka: normka, MHOXecCTBa, oTobpaxeHus. MI3bpaHHble acnekTbl B
anemMeHTapHOM n3noxeHuu : ydebHoe nocobue / A.3. Becenosckas, H.b. Lenenasas ; CaHkT-
02 MeTepbyprcknin rocyaapCTBEHHbIV YHUBEPCUTET. - 2-e u3fg., nepepab. u gon. - CaHkT-
MeTepbypr : spaTtensctBo CaHkT-lNeTepbyprckoro NocygapctseHHoro YHusepcuteta, 2014. -
153 c. - (Bbiclwasa matematuka). - bubnuorp. B kH. - ISBN 978-5-288-05599-7 ; To e [Onek-
TpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=458126 (03.07.2018).
HaTaHcoH WU.T1. Teopus pyHKuniA BeLLeCTBEHHOM NepeMeHHom: y4eb. noc. Ans By30B.- 4-e usg.,
crepeotun.- M.: I «Jingep-M», 2008

03

0) pononHuTenbHasa nuTeparypa:

Ne n/n NcTouHnk
BBeageHne B matematmyeckun aHanms. [lencteButenbHble yncna. MHoxecTtBa. MpeseHTauus / . -
04 Mockea : HaumoHanbHbIi OTKpbIThIN YHUBepeuteT «MHTYWUT», 2014. - 19 c. ; To xe [Onek-

TpoHHbI pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=239548 (03.07.2018).
LWesanauHa, O.A. Hayana matemaTtnyeckoro aHanusa : yyebHoe nocobue / O.A. LeBangunHa,
E.B. CtpenkoBa ; MuHuctepcTBo obpasoBaHus n Haykum Poccunckon Pepepaumu, Ypanbckui
05 deaepanbHbii yHUBepcUTeT nmeHn nepsoro lMpeangeHta Poccnn b. H. EnbumHa ; Hayd. peg.
B.T. WesanguH. - EkaTepunbypr : MsgatensctBo Ypanbckoro yHusepcuteta, 2014. - 100 c. -
Bubnvorp. B kH. - ISBN 978-5-7996-1191-0 ; To xe [OnekTpoHHbii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=276483 (03.07.2018).

B) UHchopMaLMOHHbIe 3NIeKTPOHHO-06pa3oBaTenbHbIe pecypchbl:

Ne n/n McTOYHUK

lN'ypbsHoBa, K.H. MatemaTtuyeckuin aHanms : yyebHoe nocobue / K.H. N'ypbsHoBa, Y.A. Anekcee-
Ba, B.B. BosapwunHoB ; MuHucTtepcTBo obpasoBaHusa n Haykn Poccuiickon ®egepaunm, Ypano-
CKu cbegepanbHbIn yHuBepcuteT umenun nepsoro NpesmaeHta Poccun b. H. EnbumHa. - Eka-
TepuHOypr : UagaTenbcTBO Ypanbckoro yHnsepcuteta, 2014. - 332 c. - ISBN 978-5-7996-1340-
2 ; To xe [OnekTpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=275708
(03.07.2018).

MenbHukoB, P.A. MaTemaTuyeckuin aHanus (NpakTnyeckoe pykoBOACTBO AN PeLUEeHUs MHOW-
BMAYyanbHbIX 3agaHun) : yiebHoe nocobue / P.A. MenbHukos, C.A. CunkuH, B.A. ®unuvH ; Mu-
HMCTepcTBO 06pasoBaHmMs 1 Haykn Poccuiickon Pepepaummn, PegepanbHoe rocygapCTBEHHOE
OromxeTHOE obpasoBaTenbHOE yUpexaeHme BbiCLLEero NpodeccnoHanbHoro obpasoBaHus
«Eneukun rocynapcteeHHbIvi yHuBepcuteT uM. U.A. ByHuHay. - Enew : Eneukmn rocygapcreeH-
HbI yHuBepcuTeT um. . A. ByHuHa, 2011. - 325 c. - Bubnuorp. B kH. - ISBN 978-5-94809-520-2
; To e [OnekTpoHHbI pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=272211
(03.07.2018).

16. NMepeyeHb y4eOHO-MeTOOQNYECKOrO ob6ecnevyeHns Ans caMoCToATeNbHOM paboThl (

Ne n/n MCTOYHMK
3to3nH, C.E. Teopusa pyHKUMIA OENCTBUTENBHOIO NEpPeMEHHOro: y4ebHo-MeToamMyeckoe noco-
1 Ove no opraHusauun caMocToATENbHON paboTbl CTYAEHTOB 3a04HOM hopmbl 00yueHus [TekcT]/
’ C.E. 3t03mH Y4uebHo-MeTogmyeckoe nocobue — Bopucornebek: PreQy BIMO «Bopucornebekuii
MA», 2014. — 51 c.

17. UHchbopmaLMOHHbIE TeXHONOIMMK, UCNonb3yeMblie ANA peanusauum y4ebHon aucum-
NJIMHbI, BKNOYasa nporpamMmmHoe obecneyeHne, MHPOPMaLMOHHO-CNPaBO4YHbI€ CUCTEMbI
1 npodeccnoHanbHble 6a3bl JaHHbIX

MporpammHoe ob6ecneyeHue:

-Win10 (nnn Win7), OfficeProPlus 2010

—6paysepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

-STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint

—Adobe Flash Player

MHcpopmaumoHHO-cnpaBoYHbIe CUCTEMbI U NpocdeccuoHanbHble 6a3bl AaHHbIX:



—Hay4Has anektpoHHasa 6ubnuoteka eLIBRARY.RU — http://elibrary.ru/

—WHdopmaunoHHas

cncrtemMa

cam» http://window.edu.ru/

«EgnHoe okHO poctyna K

obpasoBaTenbHbIM  pecyp-

—®epneparnbHbIv LEHTP MHOPMaLMOHHO-06pa3oBaTenbHbIX pecypcoB — http://fcior.edu.ru

—OneKTpoHHO-6nbnmMoTevHas  cuctema  «YHuBepcutetckas  ©ubnmoteka  online»
http://biblioclub.ru/
18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:
MynbTumeguinHoe obopyaoBaHue (MPOEKTop, CTauNOHaPHbIA KOMMbIOTEP, 3KPaH).
19. ®oHA OLEHOYHbIX CPEeaAcTB:
19.1. MepeyeHb KOMNETEHLUN C YKazaHMeM 3TanoB (hoOpMMPOBaHUA U
nnaHMpyeMbIX pe3ynbTaToB 00y4YeHus
Kop v cogepxaHue MnaHnpyemMble pe3ynbTaTbl 06y4YeHus OTanbl hopmMupoBa-
KoMMeTeHuumn (unm (nokasaTenu OOCTUXEHUS 3agaHHOro HUS KOMMNEeTEeHLUN o0C*
ee yacTtu) YPOBHS OCBOEHUS KOMNETEHUMM Nocpes- (pasgenbl (Tembl) (cpencTBa oueHw-
CTBOM (pOPMMPOBaHUS 3HAHWUI, YMEHUIA, AVCUMNIIMHBI UK BaHUs)
HaBbIKOB) MOAYNSA U UX
HanMeHoBaHue)
MK-1 . 1-5 HanucaHue pece-
["oTOBHOCTB peanu- 3HaeT (MMeeT npeAcTaBneHye). pata. Tembl pe-
30BbIBaTb 06pa3o- ~ CB#A3b TEOPETMHECKIX OCHOB 1 TEXHOMO- depatos n. 19.3.3
BaTEMbHbIE NPO- TMYECKUX NPUEMOB Y4eBHOWM ANCLMMIUHDI
rpaMMbI 110 YUe6- C cofepxaHueM npenojaBaeMblx y4eo-
HbIM NpeaMeTam B HBIX NPEAMETOB,
COOTBETCTBUM C — HeoGxoauMble cBedeHNs nedarornye-
TpeGoBaHusMM 06- | CKOTO, METOANYECKOTO XapakTepa, Heo06-
pPA30BaTeNbHbIX XoAuMble Ond co3gaHnda u peanusagum
CcTaHmapToB y4ebHbIX NporpamMmm B COOTBETCTBUM C
TpeboBaHuUAMM 06pasoBaTeENbHbIX CTaH-
[apToB;
. 1-6 HanucaHue pede-
yMeerT:
paTa. Tembl pe-
— CTaBUTb NO3HaBaTebHbIE Lieny y4eb- cbeparos n. 19.3.3
HOW AeATEeNbHOCTY;
— OCYLLECTBNATb CAMOKOHTPOSIb U CaMo-
OLIEHKY CBOUX YYEOHbIX JOCTMKEHUN;
— OCyLWeCTBNATb AeATENIbHOCTb MO pas-
paboTaHHbIM NporpaMMam y4eBHbIX
npeaMeToB;
— NMaHNPOBAaTb U OCYLLECTBNATL YYEOHbIN
npoLecc B COOTBETCTBUM C TpeboBaHMAMM
obpasoBaTtenbHbIX CTaH4APTOB;
1-5 MepeyeHb 3aga-

MMeeT HaBbIKU:
— nccnegoBaTesibCKon U NPOEKTHOW aes-
TENbHOCTY;

— obuwenonb3oBaTtenbckon NKT-
KOMMNETEHTHOCTH;

— BnageHus cnocobamm opraHvMsauum
obpasoBaTenbHOro npoLecca B COOTBET-
cTBUM ¢ TpeboBaHMAMM 0Opa3oBaTeNbHbIX
CTaHOapToB;

BNageHnsi npodeccuoHanbHbIM MHCTPY-
MEHTapmeM, MO3BONALWNM peann3oBbl-
BaTb y4yebHble nporpamMmbl B COOTBET-
CcTBUK ¢ TpeboBaHMAMM 0Opa3oBaTebHbIX
CTaHOapToB;

HUA Onsa nHanBKU-
AyanbHow paboThbl
n.19.3.2



http://elibrary.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://biblioclub.ru/

MK-4

CnocobHocTb uc-
nonb3oBaTb BO3-
MOXXHOCTK 0bpaso-
BaTenbHOW cpeapl
AN OCTMKEHUS
FNINYHOCTHBIX, MeTa-
npeameTHbIX U
npeameTHbIX pe-
3ynbTaToB 00yyYe-
HUSA 1 obecneyeHnst
kayecTtBa y4ebHo-
BOCMUTaTENbHOIO
npotiecca cpea-

3HaeT (MMeeT npeacTaBneHue):
— OCHOBHble MeToAbl UCMOMb30BaHUsA 06-
pa3oBaTenbHOI cpeabl AN AOCTMKEHNS
MMYHOCTHBIX, MeTanpeaMeTHbIX 1 npea-
METHbIX pe3ynbTaToB 06y4eHus n obec-
neyeHus: kayectea y4yebHo-
BOCMUTaTENbHOrO npoLecca CpeacTBamm
npenogaBaeMblx y4ebHbIX NPEeaMETOB;

1-5

HanncaHnue pede-
paTa. Tembl pe-
depatos n. 19.3.3

yMeeT:
— MCMNonb30BaTh 3HaHWE OCHOB y4YeGHOM
AVCLUUMNMWHBI ANsi nepeBoa MHdopMaLmm
C €CTECTBEHHOrO A3blka Ha A3blk COOTBET-
cTBytoLLEen npegmeTHon obnactu n ob-

cTBaMu npenogasa-
eMbIX y4eBHbIX
npeamMeToB

paTHo;

— NPUMEHATbL TEOPETUYECKNE 3HAHUS MO
y4ebHON guCLUMNIIMHE B ONMCaHWM Npo-
LLECCOB U SIBMIEHMI B pa3nnyHbIX obracTax
3HaHUS;

— OCYLLECTBMATb NOUCK 1 oTbop nHGop-
Maumun, HeobxooMMOoNn ANst peLUeHNst KOH-
KpeTHON 3agauuv;

1-5

HanncaHue pede-
paTa. Tembl pe-
depatos n. 19.3.3

Bnageer:
— cogepXaTenbHOW nHTepnpeTaumen n
aganTtauuen TeoOpeTUHECKNX 3HaHUIA No
npenogasaemMbiM NpeaMeTam A1 peLle-
HMst obpa3oBaTenbHbIX 3a4aY;

— Martepuanom y4ebHOn AUCLMNIIMHBI Ha
YypOBHe, no3sonstowem opmynuposaTtb
M pelaTb 3agayun, BO3HMKaoLWMe B Xoae
y4ebHOIM OeaTenbHOCTU No npenogaBae-
MbIM MpegmeTaMm, a Takke B NpakTnye-
CKOW AeATenbHOCTH, Tpebytowue yrny6-
NEHHbIX NPOdECCMOHarnbHbIX 3HAHWN;
HaBblkamu popmanusaumm TeopeTuye-
CKUX 1 NPUKIagHbIX NPakTU4ECKNX 3ada.

1-5

MepeyeHb 3aga-
HUA AN UHAVBU-
ayarnbHon paboThl
n.19.3.2

npOME)KYTO‘-IHaiI aTTecTauusa — 3a4eT C OLeHKOMN

Bonpoch! k 3a4eTy
n. 19.3.1

19.2 OnucaHue KpuTepyeB U LUKanbl OLEHUBaHUS KOMMNEeTEeHUUN (pe3ynbTaToB OoOy4YeHus) npwm

n pOME)KyTO‘-IHOﬁ aTrecTtauumn

YpoBeHb
KpuTepuu oueHuBaHna KomneTeHuum cdopmumpo- Llikana oueHoK
BaHHOCTU
KoMMeTeHunin
CTyOeHT ymeeT cOedvHATb 3HAHWUS U3 PasnUuYHbIX pasgenoB Kypca, | [1osebileHHbIU OminuyHo
ymeeT npodeccMoHanbHO MNPOKOMMEHTUPOBaTbL (PU3NYECKUI (aKT. YpOBEHb
MonHo, NpaBWIbHO M NorMyeckn 6e3ynpeyvyHo uanaraeT TeopeTUYECKII
mMaTepuan, MoxeT obocHOBaTb CBOM CyxaeHus. Bnageet Heobxogu-
MbIM MaTemMaTU4eCKuM annapaTom. bes 3aTpyaHeHun NpuMeHsieT Teo-
peTnyeckue 3HaHUSA Mpu aHanmse KOHKPEeTHbIX 3ajay M BOMPOCOB.
CBobogHo noabupaeT (CocTaBnsAeT caM) NPUMEpbI, UNMIOCTPUPYHOLLME
TeopeTuyeckme nonoxeHusi. ConpoBoXgaeT OTBET CBEAEHMSMM MO
NCTOPUN BOMPOCA; OPUEHTUPYETCH B CMEXHBbIX TEMax Kypca, 3HaeT
OCHOBHYHO NMTEepaTypy No CBOEMY BOMPOCY.
CTygeHT Xopowo BnageeT Teopuen BoMnpoca; BMAWUT B3anMOCBA3b | Hasoeblil ypo- Xopowo

pasnuyHbIX pasdernioB Kypca, MOXET UX 06bsCHUTb. MOXeT HanTu
npumepsl, NNNIOCTPUPYOLLNE OTBET, yMmeeT ucnons3osats YMK. Xo-
poLwlo BrageeT npodeccMoHansHOM TEPMUHOSONMEN, B Clly4ae HeBep-
HOro ynotpebrneHns TepMmHa MOXET caM McrpaBuTb OwmnbKy. B oc-
HOBHOM MOSHO, NPaBUIbHO U NOMMYHO U3naraeT TeopeTUdecknin maTe-

8€eHb




puan, MOXeT 000CHOBaTb CBOU CyxaeHus. [pumeHsaeT TeopeTnieckme
3HaHMS Npu aHanuse dakTU4eCcKoro martepuana, MOXeT NpuBOAUTL
COBCTBEHHbIE NPUMEPHI, UMMCTPUPYIOLLME TEeopeTMYecKne nonoxe-
Hua. Jonyckaetca 1-2 Hego4veTa B M3MOXEHUU U peyeBOM odopmne-
HuM oTBeTa. [JeMOHCTpMpYeT XOPOLLMIA YPOBEHb MOHUMaHUSA BOMPOCOB
no teme. O6bnagaeT NpaBUNbHON MaTeMaTUYECKON peyblo.

CTygeHT npaBufbHO BOCMPOU3BOAWUT OCHOBHbIE MOMOXEHUS Teopuw, lNopoeoenili Yoosnemeopu-
OEeMOHCTPUPYET NOHMMaHWE 3TUX MOSIOXKEHWUIA, UIIOCTPUPYET UX NpU- YpO8€EHb mersibHO
MepamMu. YMeeT MCMonb30BaTb 3HAHUS NPU XapakTepuctuke dakTuye-
ckoro martepuana. B To xe BpeMsi B OTBeTe MOryT MPUCYTCTBOBAaTb
crnegyrowmne HegouyeThl: a) gonyckaeT HETOYHOCTM B OonpeaeneHnm no-
HATWUIA, TEPMUHOB, 3aKOHOB (HO MCMpaBnseT Ux Npu NOMOLWM HaBoAs-
LUMX BOMPOCOB 3K3aMeHaTopa); 6) nanaraet matepuan HegoCTaTOYHO
MOIHO; B) HE MOXET A0CTaTOYHO rnyboKo u fokasaTtenbHo obocHOBaTb
CBOM CYXXAEHUS; I) uanaraet mMartepwan HeOoCTaTO4YHO nocrefosa-
TenbHO; A) gonyckaeT owmnbku B peun. OTBevass Ha KOHKPETHbIN BO-
npoc, He y4uTbiBaeT pasnuyHble BapuaHTbl 0by4eHus, oBycrnoBneH-
Hble LensamMu, yCrnoBmMaM1M U NHAMBUAYyanbHbIMKU 0COBEHHOCTAMN ayau-
Topuu. lNMposiBnsieT accoumMaTuUBHbIE 3HAHWS MNULLbL NPU YCIIOBUN HABO-
OSLLMX BOMPOCOB 3k3aMeHaTopa. C Tpy4oM COOTHOCUT TEOPUIO BOMPO-
ca C MNpakTU4YecKMM MpMMeEpPOM, MOATBEPXOALWNMM NpPaBUITbHOCTb
Teopun. [Jaét HeBepHble NpUMepbl, NyTaeTcs NpU UINOXEHUN cylie-
cTBa hmsmyeckoro gakra. Cnabo Bnageet npodeccrMoHanbHOn Tep-
MMWHOJIOTMERN, AoNycKaeT MHOro OWNBOK U He YMEET UX UCMPaBUTb.

He noHumaeT cyTb BOMpoca, MeXaHW4YecKkn MOBTOPSIET TEKCT NEKUUN - Heydosnemsopu-
unu yyebHuka, He yMeeT HaNTU HY>XKHOE MOATBEPXKAEHUE B 3aLUNUTY UMK mersibHO
ONpoBEPXEHNEe ONnpeaenéHHoN No3nunun, He 3HaeT, He yMeeT COOTHe-
CTM Teopuio C NpakTukon. He Bnageet TepMuHONOrnewn, nogmeHseT
OLHM NOHATMSA ApyrumMu. He noHMMaeT cyTn HaBogsALMX BOMPOCOB.

19.3 TunoBble KOHTPONbHbIE 3af4aHUA UNU UHble MaTepuanbl, Heo6xoAuMble ANA OLEHKMA 3Ha-
HWUW, YMEHUH!, HaBbLIKOB U (MNKN) onbiTa AEATENbLHOCTU, XapaKkTepusyrwme atanbl hopMupoBaHus
KOMMeTEeHLUN B npoLecce 0CBOeHUA o6pa3oBaTesibHOW NpPorpaMmbl

19.3.1 NMepeyeHb BONPOCOB K 3a4e€Ty C OLLeHKOW
1. B3anmMHO-04HO3HA4YHOE COOTBETCTBME U PABHOMOLLHOCTb KOHEYHbIX MHOXEeCTB. oHATHe
MOLLHOCTUN MHOXecTBa. KoHeuHble, 6eckoHeuHble U cYeTHble MHOXecTBa (onp.). Mpumepsl. MNpeacTasu-
MOCTb CHYETHOIO MHOXecCTBa B (hOpMe YMCIOBON NOCNeaoBaTeslbHOCTH.

2. CyuiecTBOBaHME CYETHOrO NMOAMHOXecTBa y 6eckoHeyHoro MHoxecTtBa. CueTHocTb bec-
KOHEYHOro NoJgMHOXeCcTBa CHETHOrO MHOXECTBA.

3. MoLWHOCTb CyMMbI CHETHOIO M KOHEYHOrO0 MHOXeCTB. MOLHOCTb CYETHOM CYMMbl KOHEY-
HbIX MHOXeCTB. MOLLHOCTb CHETHOM CYMMbI CHETHBIX MHOXECTB.

4. C4yeTHOCTb MHOXeCTBa paumoHanbHblx ynucen. Cneacrene. MoLWHOCTU CyMMbl 6eCKOHEeY-
HOro 1 He 6onee YeM CYETHOIO MHOXeCTBa.

5. Hec4yeTtHocTb MHOXecTBa [0,1]. MHOXeCTBO MOLLUHOCTU KOHTUMHYYM. KOHTMHyanbHOCTb
[a,b], (a,b], [a,b), (a,b).

6. MOLLHOCTb KOHEYHOW N CYETHOW CyMMbl MOMApPHO HEe MepeceKalolMXCs KOHTUHYanbHbIX
MHO>ECTB.

7. MoLwHoCcTb MHOXecCTBa {a ,, .| XeX, yeY, ..., zeZ}, rae X, Y, ..., Z — KOHTUHyanbHble
MHoXxecTBa. CneacTeus.

8. CpaBHeHMe MOLLHOCTEN, CpaBHEHNE MOLLHOCTM MHOXECTBa C MOLLHOCTbLIO BCEX €ro noj-

MHOXeCTB. MOLHOCTL MHOXECTBa BCEX MOCNeAOBaTENbHOCTEN HaTypanbHbIX Ymucen. CyliecTtBoBaHue
MHOXECTB CKOSb Yro4HO BbICOKOW MOLLHOCTM.

9. MpenenbHas TouKa MHOXeCTBa. M3onupoBaHHas Touka MHOXecTBa. [pumepbl. CBoncTBa
npegenbHoOn TOYKM MHOXeECTBaA.

10. Teopema BbonbuaHo-Beneplutpacca o cyuwectBoBaHMM NpeaenbHOn ToOYkM 6eCKOHeYHOoro
OrpaHMYeHHOro MHOXEeCTBA.

11. OnpegeneHne Nnpon3BogHOrO MHOXECTBA, 3aMKHYTOrO MHOXECTBA, MIOTHOM B cebe MHOXe-
CTBa, COBEPLLIEHHOM MHOMXECTBA, 3aMblkaHs MHOXECTBA. [prmepsI.
12. Mpon3BoAHOE MHOXECTBO CyMMbl MHOXeCTB. Heobxoaumoe n goctatoyHoe ycrnosue 3a-

MKHYTOCTU MHOXeCTBa. 3aMKHyTOCTb CYyMMbI U nNepecevHeHnAa 3aMKHYTbIX MHOXXEeCTB.



13. BHYTpEHHSAS, BHELHSASA 1 rpaHUYHas TOYKM MHOXecTBa. OTKpbITOE MHOXECTBO. [pumepbl.

14. CymMma 1 nepeceyveHmne OTKPbITbIX MHOXECTB.

15.  [dononHeHue mMHOxecTBa. CBA3b 3aMKHYTOCTU M OTKPbLITOCTU LOMOSMIHEHUS MHOXeCTBa C
3aMKHYTOCTbIO M OTKPbLITOCTbIO CaMOro MHOXecTBa. [JOnoriHeHNe OTKPbITOrO MHOXECTBa 4O OTpeska U
AONOMHEHNE 3aMKHYTOro MHOXeCTBa A0 MHTepBana.

16. CocrtaBnstowuin nHtepsan. CBoncTea coctaBnsaoWmnX MHTepaanoB. CTpykTypa OTKPbITOro
MHOXecTBa. CTpyKTypa 3aMKHYTOrO MHOXECTBa U COBEPLUEHHOTO MHOXeCTBa. KaHTOpOBbI MHOXECTBA.

17. Mepa nHTepBana, OTKpPbITOrO OrpaHU4YeHHOro MHoXXecTBa. Mepa OTKPbITOro orpaHUYeHHo-
0 MHOXeCTBa, KaK TO4YHaA HWXKXHAA rpaHb Mep OTKPbITbIX MHOXXECTB, ero cogepxatuiunx. Mepa MHOXeCTBa
G = Zk Gk'

18. Mepa OrpaHN4eHHOro 3aMKHyTOro MHOXeCTBa, Kak TO4YHasd BepPXHAA rpaHb Mep 3aMKHYTbIX

noamHoxects. Onpegenenne Mepbl MHTEPBaNa U Mepbl OrpaHNYEHHOrO 3aMKHYTOro MHoXecTBa. Mepa
KaHTopoBbIX MHOXeCTB Gy, Py

19. BHELWHAA 1 BHYTPEHHSIA Mepbl MHOXECTBA. BHELUHSA 1 BHYTPEHHSAS Mepbl OTKPbITbIX U
3aMKHYTbIX MHOXecTB. COOTHOLIEHME MeXAy BHYTPEHHEW W BHELHEeW mepamu Ofs NpOM3BOSIbHOMO
MHOXeCTBa.

20. N3mepumble MHOXecTBa no Jlebery. I3MepMMOCTb KOHEYHOW UMW CHETHOW CyMMbl U3Me-
PUMbIX MHOXeCTB. 13MepuMoCTb nepeceyeHnsi KOHEYHOro UM CYETHOrO MHOXECTBA U3MEPUMbIX MHO-
KecTB.

21. Mepa cymmbl Eq+Eot+...+E +... uaMepumbix MHOXeCTB B cnyyae EicE.c...cE.c...Mepa
nepeceyeHns namepuMbix MHoOXecCTB Eq, E,, ..., E,, ... B cniydyae EioEo...oED...
22. N3mepumas dyHKUmMsA. N3MepMMOCTb PYHKLUN HA M3MEPUMOM MOAMHOXECTBE U3MEPUMO-

ro MHoXecTtBa. 3mMepuMoCTb (OYHKUMK, TOXOECTBEHHO PaBHOW KOHCTaHTE. 3mMepuMocTb (pyHKLUMN Ha
MHO>XECTBE HYNeBOW MepbI.

23. M3MepuMOCTb 3KBMBANEHTHbIX OYHKLUMIA. N3MepuMOCTb CTyneH4YyaTon yHKuuun. Namepu-
MocTb MHOXecTB {xeM | f(x)>a}, {xeM | f(x)<a}, {xeM | f(x)<a} ona namepmumon Ha mHoxecTBe M pyHkK-
uum f.MamepumocTb dyHKumm f(X)+k, kF(x), [f(X)| v (f(X))? ana namepumoii yHKUMK f 1 KOHCTaHTBI K. W3-
MEPUMOCTb CYMMbl, PasHOCTU, NPOU3BEAEHUA U YACTHOIMO ABYX U3MepUMbIX OYHKUMKA. 3MepnmocTb
npegena nocrnegoBaTenibHOCTU U3MEPUMBbIX OYHKLINA.

24, OnpepeneHune uHTerpana Jlebera ot orpaHMYeHHON N3MEPUMON PYHKLNN.

25. Cssa3b nHterpana Jlebera c uHterpanom Pumana. VIHTerpupyemocTb no Jlebery n HeuHTe-
rpupyemocTb no PumaHy cdoyHkumm Oupuxne.

26. [MoHsTTVIE METPHECKOI MPOCTPAHCTBA, NOSHbIE METPHECK/E MPOCTPAHCTBA.

27. MpocTpaHcTBO Ly, ero oCHoBHbIE CBOMCTBA.

28. Pagbl ®ypbe B Npon3BOSbHOM rMnb6epToBOM NPOCTPaHCTBE.

19.3.2 UHauBmnayanbHble 3afaHusA

NHaveuayanbHoe 3agaHune BblgaeTcs no 6riokam, HOMep BapuaHTa 3afaHusi CoBnagaeT ¢ HoMe-
pOM 3aZ1a4um 1 NoPSAKOBLIM HOMEPOM CTYAEHTa B Crncke y4eBHou rpynnbi.

Ne1
1. 3anucatb CUMBOMMYECKN: MHOXECTBO BCEX OOLUMX KpaTHbIX HaTypanbHbIX 4ucen a,b;
MHOXXECTBO BCEX AENCTBUTENbHbIX YNCEN, KBAAPAaT KOTOPbIX MEHbLLE 2.
2. 3anucaTtb cneayrolme MHOXECTBa C MOMOLLbI0 NepevncneHns anemeHToB mnun J: Mq=

{x eNlx <6},Mo= {x EN|x <0}, M3= {x€Z||x| <2}, Ms= {xE€N|(x:2)A(x:5)A(x <35)}, Ms=
{x € R|(x* = 5)(x? + 3) = 0}, Mg= {x € R||x| < 2}, My= {x € Z||x|>3}.

3. BbISICHUTb WCTUHHOCTb cnegyrowmx BbICKa3bIBaHUN: 6 € {x € N|x:5},
6€e{xeN|(B6:x)A(x>5)}

4. YCTaHOBUTb BMAO OTHOWEHUS Mexay MHoxectBamu: A = {x|(x =2y)A(y € N)},B =
{x|(x =6y) A (y € N)}.

5. MycTb A-MHOXECTBO BCEX TOYEK MIIOCKOCTW, Y KOTOPbIX OpAMHaTta nosnoxuTensHa, B -

MHOXECTBO BCEX TOYEeK MJIOCKOCTH, Y KOTOPbIX a60u,|/|cca nonoxurternbHa. OnuwnUTe MHOXecTBa:
ANB,AUB,A\B,A ANB,AUB.



6. OnuwuTe MHoxecTBa: AN B,AUB,A\ B,B\ A,AAB: A= {(x,y) ER?*|x =y}, B =

{0, y) € R?||x| + |yl < 1}.

7. OnuwnTe MHoxecTBa: AN B,AUB,A\ B,B\ A,AAB: A= {(x,y) ER?*|x = -y}, B =

{(x,y) € R?|x?> + y? < 1}.

8. OnuwuTe MHoxecTBa: ANB,AUB,A\ B,B\ A, AAB: A = {(x,y) ER?*|x>* =y},B =

{(xy) ER?Ix* + (y - 1)* < 1}

9. Onuwmte MHoxecTBa: AN B,AUB,A\ B,B\ A, AAB: A = {(x,y) € R?|0 < xy}, B =

{(x,y) € R?|x* + y%2 > 1}.

10.  Onuwute MHoxecTBa: AN B,AUB,A\ B,B\ A,AAB: A = {(x,y) € R*|ly = —x?}, B =

{(x,y) ER?}|(x + 1D? + (y+ 1) > 1}.

11.  Onuwute MHoxecTBa: AN B,AUB,A\ B,B\ A, AAB: A= {(x,y) € R*|]xy <0}, B =

{(x,y) € R?||x| + |yl = 1}.

12. OnuwnTe MHoxecTBa: ANB,AUB,A\ B,B\ A,AAB: A = {(x,y) ER?|x >y}, B =

{(x,y) € R?|9x? + y? < 36}.

13. OnuwuTe MHoxecTBa: ANB,AUB,A\ B,B\ A,AAB: A = {(x,y) ER?|x <y}, B =

{(x,y) € R?|4x?% 4+ 9y? > 36}.

14.  Onuwute MHoxecTBa: AN B,AUB,A\ B,B\ A,AAB: A = {(x,y) € R?|x* + y? < 1},

B = {(x,y) € R?*Imax{|x|, ly|} = 1}.

Ne2
1. YcTaHoBUTL, CyLLECTBYHOT N MHoXecTBa A,B,C, Takue, 4YTO AN HUX BbINOMHAOTCS Crie-

aywowme yenosust: ANB =0, ANC=0,(AnB)\C = Q.

11.

12.

13.

14.

15.

16.

17.
18.

19.

2. Hokasate A\ (A\ B) c (AnB)

Hokazatb A\ C c (A\B)U (B\ ()

Hokaszatb: (ANB)UC = (AUuC)Nn(BUC)

[okasate: Ac B < X\ B c X\ A, rae X — yHuBepcanbHOe MHOXECTBO.

HokasaTtb: AUB = AU (AAB)

Hokasate: A\ B = An (AAB)

HokasaTb nnu onposeprHyTe A\ (BUC) = (A\ B) U (A \ C).

9. Hokasatb unu onposeprHyTb A\ (BUC) = (A\B) N (A\ ()

10. Joka3zaTtb yTOo ecnu AAB = A, T0B = Q.

YCcTaHOBWTE B3aUMHO-O4HO3HAYHOE COOTBETCTBME MEXOY MHOXECTBOM BCEX HaTyparbHbIX Yn-
cen M MHOXeCTBOM: a) uenblX yncern; 6) Bcex YeTHbIX MONOXUTESbHbIX YUCEST; B) BCEX YETHbIX
4yncen; r) Bcex paunoHanbHbIX YMcen.

HanguTte B3aMMHO OfHO3Ha4yHoe oTobpaxeHue: a) oTpeska [1; 4] Ha oTpesok [7; 9]; 6) oTpeska
[0; 1] Ha oTpe3ok [4; 5]; B) oTpeska [0; 5] Ha oTpesok [4; 8].

Hangute B3anmMHO ogHO3Ha4HOe oTobpaxkeHue: a) nitepeana (0; 1) Ha BCIO YNCMOBYIO NMPAMYIO;
6) nHTepBana (- « ; + « ) Ha uHTepsan (0; 1); B) BCen Y4CcnoBon NpsiMon Ha UHTepsan (a; B).
Hantn B3aMMHO 04HO3Ha4YHOE COOTBETCTBME MeXay: a) nonycermeHTom [0;1) 1 nonyockto [0; +
«); 6) nonycermeHToMm [0; + =) n nonyoceto [0;1); B) nonycermeHToM [a; C) 1 nonyocsto [0; + «).
MocTpouTb B3aMMHO 0gHO3HA4YHOe oTobpaxeHue: a) otpeska [0; 1]Ha uHTtepsan (0; 1); 6) oTpes-
ka [0; 1]Ha nHTepan (0; + «); B) oTpeska [0; 1]Ha nHTepBan (- «; + «); r) otpeska [0; 1]JHa nony-
nHtepsan [0; + ).

MocTponTb B3aMMHO OAHO3HAYHOE COOTBETCTBME OKPY)KHOCTM paguyca paBHOro 1 Ha oTpesok
[0; 1].

YCTaHOBWTb B3aUMHO OAHO3HAYHOE COOTBETCTBUE MEXAY OKPY>KHOCTBIO M NPAMOWA.

YCcTaHOBUTbL B3aMMHO-OAHO3HA4YHOE COOTBETCTBME MEXAy NMOBEPXHOCTbI cdepbl C OAHOM “Bbli-
KONOTON” TOYKOW W NNOCKOCTHIO.

[MocTpouTb B3aUMHO OHO3HAYHOE COOTBETCTBME MEXAY EAUNHNYHBIM KPYrOM C LleHTparibHON Bbl-
KOMOTOM TOYKOWN 1 AOMNOMHEHNEM K OTKPbITOMY €AMHUYHOMY KpYry.

© N OA®



Ne 3
1. [okasaTb, YTO MHOXECTBO BCEX OKPY>XHOCTEW Ha MMOCKOCTU, paauycCbl KOTOPbIX paumo-
HarbHbl U KOOPANHATBI LIEHTPA KOTOPbLIX — pauMoHarnbHble Yncrna, eCTb MHOXECTBO CYETHOE.
2. [okasaTb, YTO eCnn paccTosiHNME MeXay NodbiMM ABYMSA TOYKAMU MHOXECTBA Ha NpsiMON
Bornblue eguHNULbI, TO 3TO MHOXECTBO KOHEYHO UMK CHETHO.
3. OnpepgenuTte MOLLHOCTb Cnegyowmx MHOXECTB:
a) MHOXXECTBO TOYEK HeNnpepbIBHON KpuBon y = f(x),a < x < b.
0) MHOXeCTBO ToYek rmnepbonsl;
B) MHOXECTBO TOYEK OKPY>XHOCTW;
) MHOXECTBO TOYEK Kpyra;
) MHOXECTBO TOYEK Luapa;
€) MHOXeCTBO KOMMSEKCHbIX YnCerT;
) MHOXXECTBO NonapHO HeNepeKpbIBaOLWNXCH OTPE3KOB NPAMON.
4. Onpegenunte MOLWHOCTb CRneayrLwmnx MHOXECTB MNAOCKOCTU:
a) MHOXeCTBO 3MMMMNCOB Ha MNOCKOCTM, OCU KOTOPbIX COBMaAatoT C OCAMU KOOPAMHAT;
6) MHOXXecTBO Nnapabon Ha NNOCKOCTWN, OCKU KOTOPbIX NapansenbHbl OCYM KOOPAUHAT;
B) MHOXECTBO BCEX TPEYrofibHUKOB Ha NIOCKOCTH;
) MHOXXECTBO BCEX YETbIPEXYTONIbHMKOB Ha NIOCKOCTY;
) MHOXECTBO BCEX MHOIOYroflbHMKOB Ha MIOCKOCTH;
€) MHOXXEeCTBO TOY€EK MSI0CKOCTU C pauMoHanbHbIMU KOOpAMHaTamu;
) MHOXECTBO TOYEK NISTIOCKOCTU C UppaLmoHanbHbIMU KoopANHaTaMm
3) MHOXECTBO TOYEK MMOCKOCTH, Y KOTOPLIX 0JHA KOOpAMHATa pauuoHanbHas, a gpyras uppauu-
OHanbHas;
1) MHOXXECTBO TOYEK MITOCKOCTH, Y KOTOPbIX XOTSA 6bl 0O4Ha KoopAMHaTa paumoHarnbHas.
6. Myctb A n B — aBa akBMBanNeHTHbIX 6eCKOHEeYHbIX MHOXecTBa. CyLlecTByeT N NoOgMHOXECTBO A
(oTnnyHoe oT A), 3KBMBanNeHTHoe MHoxecTBy B?
7. NokasaTtb, yToecimA c BUuA~AuUC,moB ~ B UC.
8. BepHo nu ytBepxaeHne: «kEcrm A ~BuC 2 A,C D B,moC\ A~ C\ B».

9. BepHo nn ytBepxaeHue: «kEcnm A ~BuC c A,C c B,moA\ C ~ B\ C».

10. BepHo nn ytBepxaeHue: «<Ecrm A ~CuB ~DuB c A, D cC,moA\B ~ C\ D».
11. Hokasatb uto ecnu u(A \ B) = u(B \ A), mou(A) = u(B).
Ne 4

1. OnpegenuTb: NPOM3BOAHOE MHOXECTBO MHOXeCTBa E, rpaHnyHoe MHOXeCcTBO MHOXecTBa E
(8E), 3amblkaHune MHoxecTsa E (E), ecnu:

a) E — mHOXecTBO Tovek (X; y) Takmx, yTo -1 <x <1,-1 <y < 1.

6) E — MHOXeCTBO ToYek C paumoHanbHbIMU KOOPANHATaMMU.

B) E = A; nA,, rae Ay - OKPYXXHOCTb C LEHTPOM B TOYKE C koopanHatamu (1;2) nu pagnycom paBHbIM
3, Az - OKPY>KHOCTb C LIEHTPOM B TOYKE C KoopauHaTamu (2;5) n pagunycom pasHbiM 4.

2. Hangute nponssogHoe MHOXeCTBO, MHOXecTBO SE\E ons ykaszaHHOro B ycnosun MHoxecTBa E.

a) MHoxecTBO ToYek npaMon Buaa:x, = (—=1)" + % (n € N);

6) MHOXeCTBO TOYEK NMOCKOCTU, KOTOPbIE COOTBETCTBYIOT KOMMIEKCHBbIM Yncnam z, = (i)™ + % (ne
N);

B) MHOXECTBO pauMoHanbHbIX Yncen otpeska [0;1];

r) MHOXECTBO TOYEK OKPY)XHOCTeN x2 + y? = % (n € N);

A1) MHOXECTBO TOYEK OKpyXHocTen x2 +y? =1+ % (n€eN)

1
€) MHOXXEeCTBO TOYEK NPAMbIX X= - (n € N).

3. [oka3zaTb 4TO ecnn MHoxecTBa A 1 B oTKpbITel M AN B = @, Mo
ANB=QuANB = @ (xoTa, BO3MOXHO YTO AN B # 0),A u B - 3aMblkaH/s MHOXeECTB.



4. [lokasaTb YTO MHOXECTBO BHYTPEHHUX Touek MHoxecTsa A (int A) npuHaanexut A (int A c A).
MpuBecTn Nnpumep Koraa 3TM MHOXECTBA PasnuyHbI.

5. MNyctb f(x) - HernpepbiBHasA dyHKUMS. [HokasaTb 4yTO ans noboro
a € R MmHoxecmeo moyek {x|f (x) = a} 3aMKHYTO Ha YNCNOBOW NPSMO.

6. [lokasaTb, 4TO ecnu yHkumus y=f(x) HenpepbiBHa, TO ee rpacduk E = {(x; y)ly = f(x)} — 3aMKHy-
TOE MHOXECTBO Ha NIIOCKOCTH.

7. Myctb f(X) n g(x) — HenpepbiBHble YyHKUMK. [lokasaTb 4YTO MHOXecmeo moyek {xIf (x) = g(x)}
3aMKHYTO Ha YMCNOBOW NPSIMON.

8. Myctb f(x) n g(x) — HenpepbiBHblIE YyHKUMK. [JokasaTb 4YTO MHOXecmeo moyek {xIf (x) = g(x)}
3aMKHYTO Ha YMCNOBOWN MNPSIMOWA.

9. Bbluncnutb nHterpan Jlebera: folf(x)dx

fx) = {—1i,xx€eQQ 206 x € [0,1]

PeweHue:
f(x) usmepuma Ha [0,1] u oeparHuyeHa. JetdcmeumernbsHo,|f (x)| < 1 npu mrobom x € [0,1].
[0,1],a < —1
X(f >a) ={0Q1,—1 < a<1-usmepumo.
P,a=1

lMosmomy cywecmeyem fol f(x)dx. f(x)~(—1) Ha [0,1]. Umeem: fol f)dx = fol(—l)dx = —x|}=

1

10.  Bbumcnute uHTerpan Jlebera: folf(x)dx; flx) = =X EQ
x3,x€Q

11. Bbluncnutb nHterpan Jlebera: fX x3dx; X = {1}.
12. Bbluncnntb nHterpan Jlebera:
) % % dx, Qy — MHOXecmeo payuoHarsbHbIX Yuces ompeska [2,56.7].

13. Bbluncnutb nHterpan Jlebera:

N S;‘Cx dx, Ny — MHOXecmeo HamyparibHbIX yuces ompe3skal2,56.7].
0

14. Ha nHtepBane (1,2) Beluncnutb uHTerpan Jlebera ot doyHKUMM %

Ne 5

1. Byaet nu MHOXecCTBO UmMeTb Mepy Jlebera, ecnu ero BHeLWHAA Mepa He 6onee Hyna?

2. TlyCcTb faHO MHOXECTBO COCTOsILLEE U3 KOHEYHOIO MHOXECTBa Todek. MimeeT nn oHo mepy Jlebe-
ra?

3. Hantu mepy Jlebera mHOXecTBa a) uenbix Yncesn, 6) Bcex YeTHbIX YMCen, B) paunoHarbHbIX Yu-
cen, r) MHOXeCTBa, COCTOSILLErO U3 CYETHOrO YMcna TOYeK.

4. Hantun mepy Jlebera MHOXeCTBa nppaumoHarnbHbIX Todek oTpeska [0; 1].

5. Onpegenute, UI3MEPUMO NI MHOXECTBO HaTyparbHbIX Yncen?

6. VM3meprmMo N1 MHOXeCTBO, COCTOsILLIEE U3 U3ONTMPOBAHHbBIX TOYEK?

7. W3mepumbl nn 3agaHHble MHOXecTBa E = U, E,, B Criydyae NONOXWUTENbHOro oTBeTa Hangute mx

mepy JleGera: a) En=[0;1—1],n€N; 6) E,=[0;n],neN; B) En=[n;n+zin],n€N;e)En=

n

8. OKOMno Kaxxgowm TOYKM KaHTOpoBa MHOXeCTBa onucaH MHTepBan anuHbl: 0,1 ¢ UeHTpoM B 3TON
Touyke. YeMy paBHa Mepa MHOXECTBa, ABNAILLErocs 06beaUHEHNEM BCEX 3TUX UHTEPBANoB?

9. lMyctb MHOXecTBO E Ha oTpeske [0; 1] nmeeT Mepy Hynb. ABNAETCS NN ero 3amblkaHue Takke
MHOXECTBOM Mepbl HyNb?

10. MoxeT nn mepa MHoXecTBa OblTb paBHOW HYI0, €CNIN OHO COAEPXKUT XOTsi Obl OQHY BHYTPEHHIOK
TOYKY?



11. OyHKUMA — f3 namepumas yHkuMA Ha MHoxecTBe E, gokaxute, yto dpyHkuma f Tawke
namepuma Ha E.

12. Nokaxute, 4to ecnu f2 - namepumasi yHKUMS Ha E, To 13 3TOro He crneayet M3Mepu-
MocTb yHKummM f Ha E.

13. HokaxuTte, 4to ecnu oyHKUMS f nmeeT NPon3BOAHYIO BO BCEX TOYKax oTpeska [a;b], To aTa
NpPon3BOAHasA ABMSETCA N3MEPUMON (PyHKLMEN Ha oTpe3ke [a;b].

14. HokaxuTe, 4to ecnu dpyHKkums f namepuma Ha ntobom otpeske [a,B] (a<a<P<b), To oHa
n3Mmepuma n Ha Bcem oTpeske [a;b]

19.3.3 Tembl pedhepaToB

1. CTpyKTypa 3aMKHYTbIX W OTKPbITbIX OrPaHUYEHHbIX MHOXECTB, TOYKN KOHOEeHcauuu.
2. Npobnema Mmepbl MHOXeCTBa, Teopema Butanu.

3. CTpyKkTypa namepumbIix yHKLMIA, Teopema Beneplutpacca.

4. Nuterpan Ctuntbeca.

5. ToyeyHble MHOXeCTBa B ABYMEPHOM NPOCTPaHCTBE.

6. HenpepsbiBHbIE KpuBble, Kpusble KopaaHo, MNMeaHo.

7. Kpuble KaHTopa, YpbicoHa. CnpsamnsemMble KpuBbIe.

8. Mepa XopgaHo.

9. HenpepbIBHOCTb 1 pa3pbiBHOCTb (PYHKLUUN OQHON NEPEMEHHOMN.

10. OYHKUUKN C OrpaHMYEHHbIM U3MEHEHMEM.

19.4. MeTtoanyeckne martepuanbl, onpeaensarowme npoueaypbl oUeHUBAHUA 3HaAHUWA, YMEHUW,
HaBbIKOB U (MNKN) ONbITa AeATEeNIbHOCTU, XapaKTEePU3YLWUX 3Tanbl pOpMMPOBaAHUA KOMNETEHLUN
OueHka 3HaHu1, YMEHNN N HaBbIKOB, XapaKkTepusylLas aTansl OPMUPOBAHNA KOMMETEHLNA B
pamMKax U3ydeHus AUCLMNIIMHBI OCYLLECTBSETCH B XOA4e TeKyLlen U NPOMEXYTOYHOW aTTecTa-
LNA.

TeKkyLnn KOHTPONb yCneBaeMoCTn NPOBOLAUTCA B COOTBETCTBUU C [1onoXeHnem o TekyLien aT-
TecTaumm oby4valrowmxcs no nporpamMmmam Bbiclero obpasoBaHust BOpoHexXcKoro rocygap-
CTBEHHOro yHMBepcuteTa. TeKkyLMin KOHTPONb ycrneBaeMoCT NpoBoaUTCA B bopmax: YCTHOro
onpoca, BbIMOMIHEHUS WHOMBUAYANbHOMO 3a4aHusl, OLEHKU pe3ynbTaToB MNpakTU4eckon nesd-
TenbHOCTU (pedbepat). Kputepun oueHnBaHusA NnpuBeaeHb! Bbille.

MpomexyTodHaa atTecTaumsi NPOBOAMTCA B COOTBETCTBUU C [1ONOXEHMEM O NMPOMEXYTOYHOM
aTTecTaumm obyyarLmnxcs no nporpammMam BbicLLero obpasoBaHus.
KOHTpOMbHO-U3MepuTesibHble MaTepuarnbsl MPOMEXYTOYHOW aTTecTaumm BKoYaT B cebda Teo-
peTnyeckme BOMPOChl, MO3BOMAIOWNE OLEHUTb YPOBEHb MOSTYYEHHbIX 3HAHUM U MpakTU4eckme
3agaHune(s), No3BonsLWmMe OLUEeHUTb cTeneHb COOPMUPOBAHHOCTN YMEHUN U HABbLIKOB.

[Mpn oueHMBaHUKN UCMONb3yeTCs KONMYECTBEHHAs LiKana oueHok. Kputepuu oueHvBaHusa npu-
BeJeHbl BbllLE.



