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B1.B.09 Teopusa hyHKLUUN AEeNCTBUTENILHOIO NepeMeHHOoro

1. Koa n HammeHoBaHMe HanpaBneHUsa NoAroToOBKMU:

44.03.05 lMNeparornyeckoe obpasoBaHme (C ABYMS Npounsammn nogrotoBKK)

2. Mpodnnu noaroToBKM:

MaTemaTtuka. IHdopmaTmka n nHdopMaLnoHHbIE TEXHOOrMN B 0Opa3oBaHun
Keanudumkaumsa BbinyckHuka: bakanasp

4. ®opma obpasoBaHusa: O4yHas

5. Kachepgpa, oTBevalowan 3a peanmsaumio AUCLUUNIINHDbI:
€CTEeCTBEHHOHay4YHbIX 1 06LLeobpasoBaTeNbHbIX ANCLMNIIMH

6. CocTtaBuTENnb NPpOrpaMmmbil:

3t03nH Cepren EBreHbeBud, kKaHanaat pU3nKo-MaTeMaTUYECKUX HaYK, AOLEHT
7. PekomeHpoBaHa:

Hay4HO-MeToanyeckum copetoMm dunmana (npotokon Ne 1 ot 31.08.2018 r.)

8. YueGHbIn roa: 2020-2021 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: pellaTtb TUNOBble 3a4adyn TEOPUN MHOXECTB, CaAMOCTOATENbHO MOMOSMHATL 3HAHUS Ny-
Tem paboTbl C y4ebHOM, HAY4YHO-MOMYNAPHON U HAY4YHOW NUTEPaTYpoON;

BNageTb: TEPMUHOMOIMEN TEOPUU MHOXKECTB, TEOPUN METPUYECKNX NPOCTPAHCTB.

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

11. MnaHupyemMble pe3ynbTaTbl 0Gy4YeHUA MO AUCUUNIMHE/MOAYMIO (3HAHUSA, YMeHus,
HaBbIKM), COOTHECEHHbIE C NNaHUpPyeMbIMU pe3yfnbTaTaMu OCBOEHUs obpa3oBaTernbHOM
nporpamMmmbl (KOMNEeTEHLUMAMU BbINYCKHUKOB):

KomneTteHuus lMnaHMpyeMble pesynbTaTbl 00y4eHUus
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

TpyaoemMKocTb
Bug yuebHow paboTbl Bcero [lo cemecTtpam
cem. 5

KoHTakTHas pabota, B TOM yucne: 36 36

nexuum 18 18

NnpakTU4eckmne 3aHATUS 18 18

CamocTosiTensHas pabota 36 36

dopMa NpoMeXyTOYHOM aTTecTaumnm 0 0
(3avert c oueHkon — 0 yac.)

Wroro: 72 72

13.1. CopgepxaHue QUCLUMUNINMUHbI

CopepxaHue pasgena aucuuninHbl

1. NNekuun

MoHsATUEe o0 MHOoXecTBe. Onepauuv Hag MHoXecTBamu. Baa-
MMHO-OAHO3HaYHOE COOTBETCTBME W PABHOMOLLHOCTb Gecko-
HeYHbIX MHOXecTB. CyeTHble MHOXecTBa. MHoXecTBa MOLLHO-
CTV KOHTUHYYMa.

MpenenbHasa Touka MHOXecTBa. Heobxoanmoe n goctatovHoe
YCIOBUS CYLLIECTBOBAHUS NpeenbHOM TOYKM MHOXecTBa. Teo-
pema bornbuaHo-Benepwtpacca. 3aMkHyTble, NNOTHbIE B cebe,
COBEpLUEHHblE MHOXecTBa. BHYTpPEHHME TOYKM W OTKpbITble
MHOXecTBa. CTPYKTypa OTKPLITbIX U 3aMKHYTbIX MHOXeCTB. KaH-

TOpoBbI MHOXecTBa P 1 (.

Mepa uHTepBana. Mepa HenycToro orpaHM4eHHOro OTKPbITOrO
MHOXeCTBa Ha u4ucrnoBon npsmon. Mepa orpaHuWYeHHoro 3a-
MKHYTOrO MHOXeCTBa Ha YMCMOBOWN NpsiMOW. BHeLWHss 1 BHYT-
PEHHASA Mepbl OrpaHNYEHHOro MHoXecTea. amepumblie MHOXe-
ctBa (no Jlebery) n ux ceoncrtea. Knacc namepumbix MHOXeCTB.
CyuiecTBoBaH1E HEN3MEPUMbIX OrPaHNYEHHbBIX MHOXECTB

Ne n/n HanmeHoBaHue pasgena guc-
LMNANHBI

1.1 MolHocTb MHOXecTBa

1.2 CTpoeHve 3aMKHYyTbIX U OT-
KPbITbIX MHOXECTB Ha 4ucro-
BOW MPSAMOMN.

1.3 Mepa Jlebera Ha uwncnoson
npsiMon

1.4 ®dyHKUMKN, n3mepumble no Jle-
Oery, nuterpan Jlebera

OnpepneneHve n cBoWcTBa uU3MepumMon yHkUMKU. Teopema
BenepwTpacca. OnpegeneHue uHterpana Jlebera. OcHoBHbIE
cBoncTBa MHTerpana Jlebera. CpaBHeHne mHTerpanoe PumaHa




n Jlebera. BoccTtaHoBneHMe nepBoobpasHoOn yHKLMMN.

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 pyHKumn. MNMpocTpaHCTBO PYHKLUA, CYMMUPY-
eMblx ¢ kBagpatoMm (L,). CkansipHoe npousBeneHue, HopMma U
mMeTpuka B (Lp). OpToHOpMUpOBaHHbIE Ha3nckl B runb6epToBOM
npoctpaHcTBe. CBaA3b Ly(ajb) ¢ mpocTtpaHcTBOM nocnenoBa-
TENbHOCTEWN, CyMMUPYEMBIX C KBaApaTOM.

2. MpakTunyeckune 3aHATUA

2.1

MowHOCTb MHOXecCTBa

lNoHATME O MHOXecTBe. Orlepau,vm Hag MHoXecTBamu. Bsa-
MMHO-O0HO3Ha4YHOE COoOoTBETCTBME N PaABHOMOLLUHOCTb Becko-
HEYHbIX MHOXecTB. CyeTHble MHOXecTBa. MHOXeCcTBa MOLLHO-
CTUN KOHTUHYYMaA.

2.2

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

MpepenbHasa Tovka MHOXecTBa. Heobxoammoe u goctatovHoe
YCINOBMS CYyLLECTBOBaHMS NpeaenbHOM TOYKM MHOXecTBa. Teo-
pema bornbuaHo-Benepwitpacca. 3aMkHyTble, NNoOTHbIE B cebe,
COBEpLUEHHbIE MHOXeCTBa. BHyTpEeHHMEe TOYKM WU OTKPbITbIE
MHOXxecTBa. CTPYKTypa OTKPbITbIX U 3aMKHYTbIX MHOXeCTB. KaH-

TOpoBLI MHOXecTBa P n (.

2.3

Mepa Jlebera Ha uwmcnoson
npsiMon

Mepa nHTepBana. Mepa HenycTtoro orpaHM4eHHOro OTKPbITOro
MHOXEeCTBa Ha 4ucrnoBon npsmon. Mepa orpaHuMyeHHOro 3a-
MKHYTOrO MHOXECTBa Ha YMCrOBOM MPAMOW. BHeWwHsa n BHYT-
PEHHSASI Mepbl OrPaHNYEHHOro MHOXecCTBa. ameprmMble MHOXe-
ctBa (no Jlebery) n ux ceoncrtea. Knacc namepumbix MHOXeECTB.
CyLLecTBOBaHNE HEN3MEPUMbIX OrpaHUYEHHbIX MHOXECTB

2.4

DyHKUMKN, namepumble no Jle-
Oery, nHiterpan Jlebera

OnpepneneHne n cBoncTBa uU3Mepumon yHkuMKU. Teopema
Bewiepwrpacca. OnpegeneHve unHterpana Jlebera. OcHOBHbIE
cBowicTBa MHTerpana Jlebera. CpaBHeHne mHTerpanoB PrvmaHa
n Jlebera. BoccTtaHoBneHne nepBoobpasHon pyHKLMN.

2.5

MeTpuyeckme npocTpaHcTBa

MeTpuueckne npocTtpaHcTBa. [lonHble MeTpuyeckue npo-
CTpaHcTBa. Teopema 0 BNOXEHHbIX Wwapax. Teopema bapa. lNMo-
NofnHeHe NPOCTPaHCTBA.

2.6

lMpocTpaHcTBO YHKUUNA, CyM-
MUPYEMbIX C KBagpaToMm

Cymmupyemble yHKumn. MNMpocTpaHCTBO PyHKLUA, CyMMUPY-
embIx ¢ kBagpaTtoMm (Lp). CkanspHoe npousBegeHue, HopMma U
meTpuka B (Lp). OpToHOpMMpPOBaHHbIE 6a3nchbl B rmnbbepToBOM
npoctpaHcTBe. CBaA3b Ly(ajb) ¢ mpocTtpaHcTBOM nocnenosa-
TENbHOCTEN, CyMMUPYEMbIX C KBaapaToOM.

13.2. Tembl (pasaenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUIA

Buabl 3aHATUN (Y4acoB)

Ne HanmeHoBaHue TeMbl
CamocTtosaTenbHas

n/n (pasgena) gucumnmuHel JNlekumm | MNpaktnyeckne | JNlabopaTopHble pabota Bcero

1. MouwHoCcTb MHOXecTBa 2 2 0 6 10
CTpoeHne 3aMKHYTbIX U OTKPbI-

2. | TbIX MHOXECTB Ha YMNCIOBOM 4 4 0 6 14
NPSIMOMN.

3, Mepa {Ie6era Ha 4YncnoBou 5 5 0 6 10
npsiMon
®dyHKUMK, n3mepumsle no Jle-

4, 4 14
Oery, nHterpan Jlebera
MeTpuyeckne npocTpaHcTBa 0 6 14
[MpocTpaHCcTBO (hyHKUMI, CyM- 10
MUPYEMBbIX C KBagpaToM
3a4éT C oLEeHKown 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.

OcCHOBHbIMM hoOpMamMKn KOHTAKTHOM paboTbl NO AUCUUNIIMHE SBMSKOTCA NEKUMN U NpPaKTU4ecKune
3aHATUSA, NOCeLLEeHMEe KOTOpbIX 0653aTenbHO Ans BCeX CTyAeHTOB (Kpome CTyaeHToB, obyyato-
LLMXCA MO MHOMBUAYANBbHOMY NaHy).

B xoae nekuMoHHbIX 3aHATUW cnefyeT He TOMbKO chnylwaTbh uanaraeMblin Matepuan u KpaTko ero
KOHCMEeKTUpOBaTb, HO OMEHb BaXHO y4acTBOBaTb B aHanM3e NpuMMepoB, nNpeasiaraemblx npeno-
AaBartenem, B paCCMOTPEHUM U peLleHnn NpobnemMHbIX BONPOCOB, BbIHOCUMbIX HAa 06CyXaeHune.
Heobxoanmo KpuTUYECKM OCMbICNMBATL NpeanaraeMbli Matepuarn, 3agaBaTb BOMPOCHI Kak
YTOUYHSIOLLIEro Xapakrepa, noMmorawwme YaCHUTb OTAerNbHble M3naraemMble NOSIOXKEeHUs, Tak U
BOMPOCHLI MPOAYKTUBHOIO TWMa, HamnpaBfeHHble Ha pacluupeHue n yrinybneHue csegeHun no
n3y4aemon Teme, Ha BbisIBfieHWE HE4OCTAaTOYHO OCBELLEHHbIX BONPOCOB, Cnabbix MecT B apry-
MEHTaLUN 1 T.N.

B xo4e noAaroToBKM K MPakTUYECKUM 3aHATMAM HEOOXO4MMO M3Yy4nTb B COOTBETCTBMM C BOMPO-
camu ans NoBTOPEHUSI OCHOBHYIO NUTepaTypy, NPOCMOTPETb U LOMOMHUTD KOHCMNEKTbI NEKUUH,
O3HaKOMUTBLCA C AOMOSHUTENbHOM NUTEPaTypoOn — 3TO MOMOXET YCBOUTb U 3akpenuTb Mony-
YeHHble 3HaHus. Kpome Toro, K Kaxxaon Teme B nnaHax npakTUYecKUX 3aHATUN OaroTca npakTu-
Yyeckne 3agaHusd, KoTopble Takke HeoOXOAMMO BbINOMHUTL CAMOCTOATENbHO BO BpeMs Noaro-
TOBKW K 3aHATUIO.

Mpy NoAroToBKe K NMPOMEXYTOYHOW aTTecTaumm HeobxoaAnMmMo NOBTOPUTL MPONOEHHBLIN MaTepu-
an B COOTBETCTBUM C y4eBHOM NporpamMmon, NPMMEPHbIM NEPEYHEM BOMPOCOB, BbIHOCALLNXCS
Ha 3a4eT C OLUeHKoN. PekomeHayeTCcs NCNOoMb30BaTb KOHCMEKTbI NEKUUIA N UCTOYHUKK, Nepednc-
NIEHHbIE B CMMCKe nNuTepaTypbl B paboyen nporpamMmme OUCUMMIAMHBI, @ TakKe Pecypcbl afek-
TPOHHO-6MBNIMOTEYHBLIX cucTeM. Heobxoaumo obpatntbe ocoboe BHMMaHUE Ha TeMbl y4eOHbIX
3aHATUIA, NPONYLEHHbLIX MO pasHbiM npudnHam. NMpn HeobxooMMOCTM MOXHO obpaTuTbCs 3a
KOHCynbTaunen n MeTogmyeckom NoMoLLbLIO K NpenogasaTento.

[na gOCTUXEHUs NnaHnpyeMblX pesyrnbTaTtoB 00y4eHNS NCNOMb3YTCA rPYNMNoBbIE OUCKYCCUM,
aHanua cutyaumin.

15. NepeyeHb OCHOBHOW U [OMNONIHUTENbLHOW NUTEpaTypbl, PECYpPCOB UHTEPHET, HEOOXO-
AUMbIX AN OCBOEHUSA AUCLMUNIIUHbI

a) ocHOBHas nuteparypa:

Ne n/n MICTOYHMK

AspameHko, B.C. Teopus dyHKUMIA OEACTBUTENBHOIMO NepemMeHHoro : y4ebHoe nocobue / B.C.
ABpameHko ; MuHuctepcTBo obpasoBaHusa u Haykn Poccuickon ®enepaumn, NocygapcTBeHHoe
obpasoBaTtenbHOE yupexaeHue BbiCLLero npodeccmoHanbHoro obpasoBaHua «Eneuknn rocy-
OapCTBEHHbIN yHUBepcuTeT M. N.A. ByHuHax». - Eney : Eneukuin rocygapcTBeHHbIA 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. MaTemaTtuka: normka, MHOXecTBa, oTobpaxeHusa. N3bpaHHble acnekTbl B
arnemMeHTapHOM u3noxeHun : y4ebHoe nocobue / A.3. Becenosckas, H.B. Lenenasas ; CaHkT-
MeTepOyprckun rocyaapCTBEHHbIA YHUBEPCUTET. - 2-e n3g., nepepabd. un gon. - CaHKT-
MeTepbypr : U3patensctBo CaHkT-MeTepbyprckoro MocynapcTtBeHHoro YHuBepcuteTa, 2014. -
153 c. - (Bbicliaa matematuka). - bubnuorp. B kH. - ISBN 978-5-288-05599-7 ; To xe [Onek-
TpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=458126 (03.07.2018).

01

02

6) gononHuTenbHasa nNuTepartypa:

Ne n/n MICTOYHMK

BBeneHne B matematuyeckun aHanus. [lencteuteneHble uicna. MHoxectBa. [peseHTaums / . -
03 Mocksa : HaumoHanbHbin OTKpbITeIn YHUBepcutet «MHTYUT», 2014. - 19 c. ; To xe [Onek-
TpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=239548 (03.07.2018).
LWeeanaguHa, O.A. Hayana marematnyeckoro aHanmaa : yyebHoe nocobue / O.A. lesanguHa,
04 E.B. CtpenkoBa ; MnHuctepcTBo obpasoBaHus u Hayku Poccuiickon ®epepaumu, Ypanbckui
denepanbHbln yHUBEpcUTeT nmeHu nepeoro lNpesngeHta Poccun B. H. EnbuuHa ; Hayd. pef.




B.T. WeeanguH. - EkaTepunbypr : MsgatenscTtBo 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 3NTIeKTPOHHO-06pa3oBaTenbHbIe Pecypcehbl:

Ne n/n McTOoYHUK

lN'ypbsHoBa, K.H. MatemaTtudeckun aHanms : ydebHoe nocobue / K.H. N'ypbsHoBa, Y.A. Anekcee-
Ba, B.B. BosipwnHoB ; MuHnctepcTeo obpasoBaHusa u Hayku Poccunckon denepaunm, Ypanb-
Cckun dpegepanbHbIn yHUBepceuteT umeHu nepeoro NpesvaeHta 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. MaTemaTtudeckun aHanus (NpakTnyeckoe pykoBoACTBO A1 peLleHns NHau-
BMAyarnbHbIX 3agaHui) : yduedHoe nocobue / P.A. MenbHukoB, C.A. CunkuH, B.A. dunuH ; Mu-
HMCTepcTBO 06pa3oBaHmMs 1 Haykn Poccuiickon Pepepaummn, PegepanbHoe rocygapCTBEHHOE
OtopkeTHOE obpasoBaTenbHOE yupexaeHme BbiCLEero npodeccmoHansHoro obpasoBaHms
«Eneukun rocynapcteeHHbI yHuBepeuteT uM. U.A. ByHuHa». - Enew, : Eneukun rocygapcteeH-
HbI yHuBepcuTeT um. . A. ByHuHa, 2011. - 325 c. - Bubnuorp. B kH. - ISBN 978-5-94809-520-2
; To xe [OnekTpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=272211
(03.07.2018).

16. NepeyeHb y4eOHO-MeTOAMYECKOrO 06ecneyeHust AnNs camocTosiTeNibHOM paboThbl (

Ne n/n McTOYHUK
3to3uH, C.E. Kypc nekumn no gucumnnuHe « Teopus OyHKUMA AENCTBUTENBHOIO NEPEMEHHOIOY.
1. Pasgen «MonekynsipHas dusuka n TepmogunHamuka» [Tekct]/ C.E. 3t03mH YyebHoe nocobue —

Bopucornebek: PrEOY BINO «bopucornebekuii MAN», 2011. — 44 ¢

3to3nH, C.E. Teopusi dpyHKUMIA OENCTBUTENbHOIO NepemMeHHoro: ydebHo-meToamyeckoe noco-
2. Ove no opraHusaumm camocTtosTenbHon paboTbl [TekcT]/ C.E. 3t03mH YuyebHo-meToamn4eckoe
nocobue — Bopucornebek: PrEQY BIMO «Bbopucornetekuii My, 2013. — 67 c.

3to3nH, C.E. Teopusi dpyHKUMIA OENCTBUTENbHOIO NepeMeHHoro: ydebHo-MeToamMyeckoe noco-
Ove No opraHM3auun camocToATENbHON paboTbl CTYAEHTOB 3a04HOM hopMbl 06yueHus [TekcT]/
C.E. 3t03nH YuebHo-MeTogmyeckoe nocobue — bBopucornebek: PreQy BIMO «Bopucornebeknin
MW», 2014. — 51 c.

17. UHhpopMaLMOHHbIe TEXHOMOIMU, UCNosnb3yeMble ANnA peanuM3auum y4yebHon gucum-
NSIMHbI, BKNOYas nporpamMmmHoe obecnevyeHne, MHPOPMaLUOHHO-CNPaBOYHbIE CUCTEMbI
1 npodreccnoHanbHble 6a3bl AaHHbIX

Mpun peanu3aumm ANCUUNINHBI MPUMEHSIETCA CMeLlaHHoe 0by4yeHune ¢ ncnonb3oBaHnem YK
«Teopust PyHKLMIN 0ENCTBUTESNTBHOIO NEPEMEHHOIO»
https://edu.vsu.ru/course/view.php?id=11833.

MporpammHoe o6ecneyeHue:

-Win10 (unn Win7), OfficeProPlus 2010

—6pay3sepsbl: 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-cnpaBo4YHbIe CUCTEMbI U NpocheccMoHanbHble 6a3bl AaHHbIX:
—HayyHas anekTpoHHas 6ubnuoteka eLIBRARY.RU — http://elibrary.ru/

—WHdopmaumoHHas cuctema «EguMHoe OkHO gocTyna K obpasoBaTenbHbIM  pecyp-
camy http://window.edu.ru/

—®epaepanbHbIn LEHTP MHGOPMaLMOHHO-06pa3oBaTesibHbIX pecypcoB — http://fcior.edu.ru
—OneKTpoHHO-6nbnmoTedHas  cuctema  «YHuBepcutetckas  6ubnumoteka  online»  —
http:/biblioclub.ru/



https://edu.vsu.ru/course/view.php?id=11833
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/

18. MaTtepnanbHoO-TeXHU4YeCKoe obecneyeHme AUCUUNIINHDI:
MynbTumeguinHoe obopyaoBaHue (MPOEKTop, CTaLMOHAPHbBIA KOMMbIOTEP UIM HOYTOYK, 3KpaH).

19. ®oHA OLEeHOYHbIX CPEeACTB:

19.1. MNepeyeHb KOMNETEHLUN C YKazaHUeM 3TanoB hOpMMPOBaHUA U

nfaHMpyeMbiX pe3ynbTaToB 06yYeHus

Koa u copepxaHnue
KoMneTeHUUn (Mnu
ee 4actin)

lMnaHnpyemble pe3ynbTaTtbl 00y4eHus
(nokasaTenu gOCTUXKEeHMS 3a4aHHOro
YPOBHSI OCBOEHMsI KOMMETEHLMN Nocpea-
CTBOM (pOPMMPOBAHUS 3HAHWNIA, YMEHWHA,
HaBbIKOB)

OTanbl popmMupoBa-
HUS KOMMNETEHLMM
(pasgensbl (Tembl)
OVUCLMNIHBI Unn

MoZynst U Ux
HanMeHOBaHue)

dOC*
(cpencTBa oueHm-
BaHMWSA)

MK-1

[[oTOBHOCTL peanu-
30BbIBaTb 06pa3so-
BaTesIbHble Npo-
rpaMmmbl nNo y4e6-
HbIM NpeaMeTam B
COOTBETCTBMM C
TpeboBaHMs MK 00-
pa3oBaTenbHbIX
CcTaHOapToB

3HaeT (umeeT npeacTaBreHne):

— CBS13b TEOPETMUYECKMX OCHOB N TEXHOO-
rMYecknx NpUémMoBs y4ebHOM AUCLMMNMANHDI
C coaepaHnem npenofaBaemblx y4eb-
HbIX NPEeAMETOB;

— HeobxoauMble cBeAeHUs nedarornye-
CKOro, MeToan4eckoro xapakrepa, Heob-
XoOnmble ONs CO3aHNs U peanuaauum
y4ebBHbIX NporpaMm B COOTBETCTBUN C
TpeboBaHusaMM 0Bpa3oBaTenbHbIX CTaH-
0apToB;

1-5

HanncaHue pede-
pata. Tembl pe-
departos n. 19.3.3

yMeerT:
— CTaBWUTb NO3HaBaTesbHbIE Lenu y4eb-
HOW AeATEeNbHOCTY;

— OCYLLECTBNATb CAMOKOHTPOSIb U CaMo-
OLIEHKY CBOMX Y4€OHbIX JOCTUKEHMWIA;

— OCYLLECTBNATb AeATENBHOCTb MO pas-
paboTaHHbIM NporpaMMam y4ebHbIX
npeaMeToB;

— NaHNPOBATb U OCYLLECTBNATb YYEOHbIN
npoLecc B COOTBETCTBUM C TpeboBaHMAMM
o6pa3zoBaTesibHbIX CTaHAAPTOB;

1-6

HanucaHue pede-
pata. Tembl pe-
depaTos n. 19.3.3

MMeeT HaBbIKU:
— MccnegoBaTenbCKon U MPOEKTHOM aes-
TENbHOCTY;

— obuwenonb3oBatenbckon NKT-
KOMMETEHTHOCTU;

— BnageHuns cnocobamm opraHmMsauum
obpasoBaTesbHOro npoLecca B COOTBET-
cTBuK ¢ TpeboBaHuAMM 0b6pa3oBaTeNbHbIX
CTaHOapToB;

BNageHnss npodeccuoHanbHbIM MHCTPY-
MeHTapueM, MNO3BOMSALWUM peann3oBbl-
BaTb Yy4yebHble mnporpaMmmbl B COOTBET-
CcTBUK ¢ TpeboBaHMAMM 0Opa3oBaTesbHbIX
CTaHOapToB.,;

1-5

MepeyeHb 3aga-
HUA AN UHAWBU-
AyanbHow paboThbl
n.19.3.2

MK-4

CnocobHocTb 1c-
nonb3oBaTh BO3-
MOXHOCTM 06paso-
BaTenbHOW cpeabl
OIS JOCTUDKEHUS
NMWYHOCTHbIX, MeTa-
npegMeTHbIX 1

3HaeT (MmeeT npeacTaBrieHne):
— OCHOBHblE MeTOAbl UCNOMb30BaHUsA 06-
pa3oBaTenbHON cpeabl Ans AOCTUXKEHUS
NMYHOCTHBIX, MeTanpeaMeTHbIX U npea-
METHbIX pe3ynbTaTtoB 00yyYeHus n obec-
neyeHns kadyecTea y4yebHo-
BOCMMTATENbHOrO NpoLiecca cpeacTsamu

npenogaBaemMbIX y'~l€6HbIX npegmMmeToB;

1-5

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




npeameTHbIX pe-
3yneTaToB 0byuye-
HUst n obecneveHnst
KayecTtBa y4ebHo-
BOCMUTATENbHOIO
npotecca cpea-
cTBamMu npenogasa-
€MbIX Y4EOHbIX
npeameToB

ymeerT:
— UCMNonb3oBaTh 3HAHWE OCHOB y4ebHON
ANCUMNNUHBI AN nepesoda nHdopmMaumm
C eCTEeCTBEHHOrO s3blka Ha A3bIK COOTBET-
CTByHOLLEN NpeaMeTHOM obnacTu n 00-
paTHo;
— NPUMEHSITb TEOPETMUYECKNE 3HAHUS MO
y4ebHol gucumunnnHe B onncaHum npo-
LLeCCOB U SIBMEHWI B pa3nnyHbIX obnacTtsax
3HaHuS;
— OCYLLEeCTBNATb MOUCK 1 0TO6OP MHop-
Mauun, HeobxoaAMMon AN PELUEHUST KOH-
KpeTHOW 3adauu;

1-5

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

Bnageert:
— cogepXaTenbHOW nHTepnpeTaumen n
aganTtauuen TeopeTUYECKNX 3HaHUA No
npenogaBaembIM NpegmeTam Ans pelle-
Hnsa obpasoBaTenbHbIX 3a4ay;

— Martepuanom y4ebHoOn AUCLMNIIMHBI Ha
YPOBHE, No3BofsioLeM (OopMynnpoBaTh
M pelaTb 3agayun, BO3HMKaLLME B X04e
y4ebHOM OesaTenbLHOCTU No npenogaBae-
MbIM MpeameTaM, a Takke B NpakTnye-
CKOW AeATenbHOCTU, Tpebytowue yrny6-
NEHHbIX NPOdECCMOHarnbHbIX 3HAHWI;
HaBblkamMn dhopmanusauum TeopeTnye-
CKMX M NPUKNAZHbIX MPaKTUYECKNX 3a4au.

1-5

lMepeyeHb 3aga-
HUW AN UHAVBU-
AyarnbHon paboThl
n.19.3.2

I'Ipome)KyTquaﬂ aTTecTauua — 3a4eT C OLeHKOMN

Bonpocesl k 3a4eTy
n. 19.3.1

19.2 OnucaHne KpuTepueB M LKanbl OLEHUBAHUA KOMNEeTeHUUN (pe3ynbTaTtoB OOy4YeHudA) npu

n pOMe)KYTO‘-IHOVI aTrecTtauumn

Kputepun oueHMBaHNs koMNeTeHLNN

YpoBeHb
cchopmumpo-
BaHHOCTMU
KOMNEeTEeHLU N

LLikana oueHok

CTyaeHT ymMeeT COeAMHATb 3HaHMSA U3 pasnuyHblX pasfernoB Kypca,
ymeeT rnpodeccuoHanbHO MNPOKOMMEHTUPOBaTbL (U3NYECKUI (aKT.
MonHo, NpaBuNbHO M fornyeckn 6e3ynpeyHo n3naraet TeopeTu4eckui
maTepuan, moxeT obocHoBaTb CBOW CyxaeHus. BnageeT Heobxoau-
MbIM MaTeMaTuyeckum annapatoM. bes saTpyaHeHun NnpuMeHseT Teo-
peTnyeckue 3HaHUA NPW aHanuse KOHKPEeTHbIX 3ajavy U BOMPOCOB.
CBobogHo nogbupaeT (cocTaBnseT cam) NpMMepbl, UNMCTPUPYOLLnE
TeopeTuyeckne nonoxeHusd. ConposoxgaeT OTBET CBeAeHVMAMU MO
UCTOPUN BOMPOCA; OPUEHTUPYETCH B CMEXHbIX TeMax Kypca, 3HaeT
OCHOBHYI0 NiUTepaTypy no CBOEMY BOMPOCY.

lNosbiweHHbIl
ypOo8eHb

Omnu4Ho

CTygeHT Xopolwo Bnageetr Teopuen BOMpoca; BUMOAUT B3aUMOCBSA3b
pasnuuHbIX pasdenoB Kypca, MOXET WX 00bACHMTb. MoxeT HanTu
npumepsbl, NUNNIOCTpUpYyOLLNE oTBET, ymeeT ucnons3osats YMK. Xo-
poLuo BrnageeTt npoeccnoHansHon TepMUHOMOrMeNn, B criyyae HeBep-
HOro ynotpebrneHns TepMmHa MOXeT caMm ucnpaBuTb owmnbky. B oc-
HOBHOM MOJIHO, MPaBUIbHO U NOTMYHO M3naraeT TEOPETUYECKUIA MaTe-
pvan, MoxeT 060CHOBaTb CBOU CcyxaeHusi. MpumeHsieT TeopeTnyeckme
3HaHMS Npu aHanuse akTU4ecKoro martepuana, MOXeT NpuBOAUTL
COOCTBEHHbIE MpPUMEPHLI, UNMOCTPUPYIOLLME TEOPETUYECKNE MONOXe-
Hua. Jonyckaetca 1-2 Hego4veTa B M3MOXEHUU U peyeBOM odopmne-
HuUKM oTBeTa. [JeMOHCTPMPYET XOPOLLMIA YPOBEHb MOHUMAHUSA BOMPOCOB
no teme. O6nagaeT NpaBUITbHOM MaTEMaTUYECKON peYbto.

baszoselli ypo-
8€Hb

Xopouwio

CTyoeHT npaBWnbHO BOCMPOU3BOAUT OCHOBHbIE MOJOXEHUS Teopuw,
OEMOHCTPUPYET MOHMMAHWE 3TUX MOMOXEHWUIA, UNMNOCTPUPYET MX NpU-
Mepamu. YMeeT UCMonb30BaTh 3HAHWUS NPU XapakTepucTuke dakTuye-

lNopoeosnili
ypO8eHb

Ydoenemeopu-
meJibHO




ckoro martepuana. B To xe BpeMss B OTBETE MOryT MPUCYTCTBOBAaTb
crnepyowmne HeJoYeThI: a) AOMNYyCKaeT HETOYHOCTM B onpeaerneHumn no-
HSATUIA, TEPMUHOB, 3aKOHOB (HO UCMpPaBnsET MX MPU NMOMOLUU HaBOAS-
LLMX BOMPOCOB 3k3aMeHaTopa); 6) uanaraet maTepman HeJOCTaTOYHO
MOIHO; B) HE MOXET A0CTaTOYHO rNyboKo u fokasaTenbHo obocHOBaTb
CBOMW CYXXOEHUS; I) uanaraet martepwan HeOoCTaTOYHO nocrefoBa-
TenbHO; A4) AonyckaeT owunbku B peun. OTBeYasi Ha KOHKPETHbLIN BO-
npoc, He yYuUTbiBAeT pasfnunyHble BapuaHTbl 00y4YeHUus, 0OYyCroBMneH-
Hble LensamMu, YCroB1MaMU U NHAUBUAYANbHbIMU OCOBEHHOCTAMN ayau-
Topun. lNMposiBnsieT accoumMaTuUBHbIE 3HAHWUS NULWb NPU YCITOBUM HABO-
OSLWLMX BOMPOCOB 3k3aMeHaTopa. C Tpy4oM COOTHOCUT TEOPUIO BOMpPO-
ca C MNpakTU4ecKMM MpMMeEpPOM, MOATBEPXOAWMM NPaBUITbHOCTb
Teopuun. [1aét HeBepHble NpuMepbl, NYTAaeTCa NpU U3MOXEHUN cylie-
ctBa dmamyeckoro dakta. Cnabo BnageeT npodeccnoHanbHom Tep-
MUWHOSOIMEeN, 4ONycKaeT MHOMO OLIMBOK U HE YMEET UX UCTIPaBUTb.

He noHumaeT cyTb BOnpoca, MeXaHU4eckn NMOBTOPSIET TEKCT NEKLMA - Heydosnemsopu-
unun y4yebHuka, He yMeeT HalTu HYy)XKHOoe NOATBEPXKAEHME B 3aLUUTY MIK meribHO

OonpoBepXeHne onpeaenéHHon no3uuumn, He 3HaeT, He yMeeT COOTHe-
CTU Teopuo C npakTukon. He Bnageet TepMuMHONOrven, noameHsiet
O[HM NOHATUSA ApPYrMMWU. He NoHMMaeT cyTu HaBOASLMX BOMNPOCOB.

19.3 TunoBble KOHTPONbHbIE 3af4aHUA UMK UHble MaTepuanbl, Heo6xoAuMble ANA OLEHKUA 3Ha-
HWUN, YMEHUN, HaBbIKOB U (UNN) onbiTa AeATEeNIbHOCTU, XapakTepu3ayrwme 3Tanbl hopmMmpoBaHMA
KOMMeTEeHLUN B npoLecce 0CBOeHUA o6pa3oBaTesibHOW NpPorpaMmbl

19.3.1 NepeyeHb BONPOCOB K 3a4eTy C OLleHKOWM
1. B3anMHO-04HO3Ha4YHOE COOTBETCTBUE U PABHOMOLLHOCTbL KOHEYHbLIX MHOXECTB. [NoHATue
MOLLHOCTU MHOXecTBa. KoHe4vHble, 6eckoHeYHble 1 cHeTHble MHOXecTBa (onp.). MNpumepsl. MNMpeacrasu-
MOCTb CHETHOIO MHOXeCTBa B (hOpMe YNCNOBOM NocrefoBaTerlbHOCTU.

2. CyliectBoBaHMe CYETHOro NoAMHOXecTBa y 6eckoHeyHoro MHoxecTBa. CyeTHoCTb Gec-
KOHEYHOro NogMHOXeCTBa CYETHOrO MHOXECTBaA.

3. MoOLHOCTb CyMMbl CHETHOIO Y KOHEYHOTO MHOXeCTB. MOLHOCTb CYETHOM CYMMbI KOHEY-
HbIX MHOXeCTB. MOLLHOCTb CHETHOM CYMMbI CHETHBIX MHOXECTB.

4, CueTHOCTb MHOXECTBa paumoHanbHbiX Ynucen. Cneacremne. MoLwwHOCTM CyMMbl GECKOHEY-
HOro 1 He 6onee Yem CY4ETHOrO MHOXECTBA.

5. HecuyeTHocTb MHOXecTBa [0,1]. MHOXeCTBO MOLLUHOCTU KOHTUMHYYM. KOHTWHyanbHOCTb
[a,b], (a,b], [a,b), (a,b).

6. MOLLHOCTbL KOHEYHOW N CHETHOM CYMMbl MOMNapHO He rnepeceKaloLMXCa KOHTUHYambHbIX
MHOXECTB.

7. MolHoCTb MHOXeCTBa {a .. .| XeX, yeY, ..., zeZ}, rae X, Y, ... , Z — KOHTUHyanbHble
MHOXecTBa. Crnencreus.

8. CpaBHeHne MOLLIHOCTEN, CPaBHEHME MOLLHOCTU MHOXEeCTBa C MOLLHOCTbLIO BCEX ero noa-

MHOXecTB. MoLHOCTb MHOXECTBa BCeX MocrneaoBaTernibHOCTEN HaTypanbHbIX Yucen. CyllecTBoBaHMe
MHOXECTB CKOMb Yro4HO BbICOKOW MOLLHOCTM.

9. MpegenbHaga Touka MHOXecTBa. N3onmpoBaHHasa Touka MHoxecTBa. NMpumepsbl. CBOMCTBa
npeaenbHON TOYKM MHOXECTBA.

10. Teopema bonbuaHo-Beneplutpacca o cywiectBoBaHMM NpeaenbHON TOYKUM 6eCKOHEeYHOro
OrpPaHMYEHHOro MHOXECTBA.

11. OnpegeneHne Npon3BogHOrO MHOXECTBa, 3aMKHYTOr0 MHOXECTBA, MIOTHOM B cebe MHOXe-
CTBa, COBEPLLIEHHOMO MHOXECTBA, 3aMblKaHV A MHOXECTBA. [pumepb|.

12. Mpon3BogHOE MHOXECTBO CyMMbl MHOXeCTB. HeobxogmMmoe n goctaTtodHoe ycrnoeue 3a-
MKHYTOCTN MHOXECTBA. 3aMKHYTOCTb CyMMbIl N NEPEeCceYEeHNst 3aMKHYTbIX MHOXECTB.

13. BHYTpeHHSS, BHELLHSASA 1 rpaHMYHas TOYkn MHoXecTBa. OTKpbITOe MHOXECTBO. [pumepbi.

14. CymMma 1 nepeceveHmne OTKPbITbIX MHOXECTB.

15. [ononHeHne mMHoxecTBa. CBsA3b 3aMKHYTOCTM U OTKPbLITOCTM LOMNOSTHEHUSI MHOXECTBaA C
3aMKHYTOCTbIO M OTKPbITOCTBHO CaMOro MHOXecTBa. [JOnonHeHMe OTKPbITOro MHOXECTBa OO0 OTpe3ka U
AONOMHEHNe 3aMKHYTOro MHOXeCTBa A0 MHTepBana.

16. Coctaenstowmi nHtepean. CBONCTBa COCTaABNAOLWNX MHTepBanoB. CTPyKTypa OTKPbLITOro
MHOXecTBa. CTpPyKTypa 3aMKHYTOro MHOXECTBA M COBEPLLEHHOrO MHOXecTBa. KaHTOpoBbl MHOXECTBA.



17. Mepa vHTepBana, OTKPbITOro OrpaHM4YeHHOro MHoXecTBa. Mepa OTKpPbITOro OrpaHU4YeHHo-
ro MHOXECTBa, Kak TOHYHAs HWXKHSAS rpaHb Mep OTKPbITbIX MHOXECTB, ero cogepxawmx. Mepa MHoxecTBa
G - Zk Gk'

18. Mepa orpaHM4YeHHOro 3aMKHYTOrO MHOXECTBA, Kak TOYHAs BEPXHSIS rpaHb Mep 3aMKHYTbIX
noamHoxect. Onpegenenne Mepbl MHTEPBanNa U Mepbl OrpaHMYEeHHOro 3aMKHYTOro MHoXecTBa. Mepa
KaHTopoBbIX MHOXeCTB Gy, Py

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

20. N3mepumble MHOXecTBa no Jlebery. I3MepMMOCTb KOHEYHOM UKW CHETHOW CyMMbl U3Me-
PUMbIX MHOXeCTB. 13MepuMoCTb nepeceyeHnsi KOHEYHOro UM CHETHOrO MHOXECTBA U3MEPUMbIX MHO-
XKecCTB.

21. Mepa cymmbl Eq+Eo+...+E +... uamepumbix MHOXecCTB B cnyvae EicE,c...cE.c...Mepa
nepeceyeHns namepumMbix MHoXxecTB Eq, E,, ..., E,, ... B cniyyae EioEo...0oED...
22. N3mepumas gyHKUMSA. N3MepUMOCTb PYHKLUN HA M3MEPUMOM MOAMHOXECTBE U3MEPUMO-

ro MHoXxecTtBa. 3mMepuMoCTb (OYHKUMW, TOXKOECTBEHHO paBHOW KOHCTaHTe. 3MepuMoCcTb (PYHKLMM Ha
MHO>XECTBE HYNeBOW Mepbl.

23. M3mMepuMOCTb 3KBMBANEHTHLIX OYHKLMIA. N3MepuMOCTb CTyneH4YyaTon yHKuuun. Mamepu-
MocTb MHOXecTB {xeM | f(x)>a}, {xeM | f(x)<a}, {xeM | f(x)<a} ona namepmmon Ha mHoxecTBe M (pyHK-
uum f.MamepumocTb doyHKumm f(X)+K, kF(x), [f(X)| v (f(X))? ana namepumoii byHKuMK f 1 KOHCTaHTBI K. W3-
MEPUMOCTb CYMMbl, PasHOCTU, NPOU3BEAEHUA U YACTHOMO ABYX U3MepUMbIX OYHKUMKA. 3MepnmocTb
npegena nocneaoBaTeNbHOCTU U3MEPUMBIX (PYHKLIMIA.

24, Onpepenenune uHTerpana Jlebera oT orpaHUYeHHON N3MepUMOon OYHKLNN.

25. Cssa3sb nHterpana Jlebera c uHterpanom Pumana. HTerpupyemocTsb no Jlebery n HeuHTe-
rpupyemocTb no PumaHy cdoyHkumm Oupuxne.

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

27. MpocTpaHcTBO Ly, €ro ocHoBHbIE CBOWCTBA.

28. Psaabl dypbe B Npon3BofibHOM rmnb6epTOBOM NPOCTPaHCTBE.

19.3.2 UHamBmayanbHble 3agaHusA

NHouBmayanbHoe 3agaHue BbliaaeTcs no 6nokam, HOMep BapyaHTa 3afaHuns CoBnagaeT ¢ HoMme-
pPOM 3a4a4v U NOPSAKOBLIM HOMEPOM CTyAEHTa B CriUcKe y4ebHON rpynnbi.

Ne1
1. 3anucatb CUMBOMMYECKN: MHOXECTBO BCEX OOLUMX KpaTHbIX HaTypanbHbIX 4ucen a,b;
MHOXXECTBO BCEX AENCTBUTENbHbIX YMCEN, KBAAPAaT KOTOPbIX MeHbLLE 2.
2. 3anucatb cneyrolme MHOXECTBa C MOMOLLbIO NepeyvncneHns anemeHTo mnn 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. BbISsICHUTB WCTUHHOCTb cneayroLmx BbICKa3bIBaHWMN: 6 € {x € N|x:5},
6€e{xeN|(B6:x)A(x>5)}

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

5. MycTb A-MHOXECTBO BCEX TOYEK MIOCKOCTM, Y KOTOPbIX OpAuMHaTa nonoxurtenbHa, B -

MHOXECTBO BCEX TO4EeK MJIOCKOCTH, Y KOTOPbIX a60u,v|cca nonoxuternbHa. OnuwnTe MHOXeCTBa:
ANB,AUB,A\B,A ANB,AUB.

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

7. OnuwnTte MHoxecTBa: AN B,AUB,A\ B,B\ A,AAB: A= {(x,y) ER?*|x = -y}, B =
{(x,y) € R?|x* + y2 < 1}.

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

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

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

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

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

{6, y) € R?||x| + |yl = 1}

12.  OnuwuTte 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?*lmax{|x|, |yl} = 1}.

Neo2
1. YcTaHoBUTb, CyLLEeCTBYIOT N MHoxecTBa A,B,C, Takue, 4To ANS HUX BbINOMNHSAIOTCA cre-

aywowme ycnosus: ANB #0,AnC=0,(AnB)\ C = Q.

11.

12.

13.

14.

15.

16.

17.
18.

19.

2. Hokasatb A\ (A\ B) c (ANB)

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

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

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

HokasaTtb: AUB = AU (AAB)

Hokasatb: A\ B = AN (AAB)

[okaszatb nnm onpoeeprHyTs A\ (BUC) = (A\ B)U (4 \ 0).

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

10. Joka3zaTtb yTOo ecnu AAB = A, TO0B = Q.

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

Hangute B3anmHO ogHO3Ha4YHoe oToOpaxeHue: a) oTpeska [1; 4] Ha oTpe3ok [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;
0) 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 nonyockto [0;1); B) nonycermMeHToMm [a; ¢) 1 nonyockto [0; + ).
MocTpouTb B3aMMHO 0QHO3HA4YHOEe oTobpaxeHue: a) otpeska [0; 1]Ha uHTepsan (0; 1); 6) oTpes-
ka [0; 1]Ha nHTepan (0; + «); B) oTpeska [0; 1]Ha nHTepBan (- «; + «); r) otpeska [0; 1]JHa nony-
nHtepsan [0; + «).

lMocTponTb B3aMMHO OAHO3HAYHOE COOTBETCTBME OKPYXXHOCTM pagauyca paBHOro 1 Ha oTpesok
[0; 1].

YCTaHOBWTb B3aUMHO OAHO3Ha4YHOE COOTBETCTBUE MEXAY OKPY>KHOCTbIO M NPSMOWA.

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

[MocTpouTb B3aUMHO OAHO3HAYHOE COOTBETCTBME MEXAY EOUHNYHBIM KPYrOM C LleHTparibHON Bbl-
KOMNOTOM TOYKOWN 1 AOMOSTHEHNEM K OTKPbITOMY €AMHUYHOMY KpYry.

©NOOA®

Ne 3
1. [lokasaTb, YTO MHOXECTBO BCEX OKPYXHOCTEW Ha MMOCKOCTU, paguycbl KOTOPbIX paumo-

HalnbHbI N KOOPpAOUHATLI LLEHTPA KOTOPbLIX — paunOoHarbHble Yncna, eCTb MHOXXEeCTBO CHETHOe.

2. ,D,OKa3aTb, YTO eCli pacCToAaHne Mexay nodbiMK ABYMA TOYKaMU MHOXXeCTBa Ha I'IpﬂMOVI

Oonblle egMHNLBI, TO 3TO MHOXXECTBO KOHEYHO UITN CHETHO.

3. OnpenenvTe MOLLHOCTb CreAyHLMX MHOXECTB:



a) MHOXeCTBO TOYEK HenpepbIBHON KpuBon y = f(x),a < x < b.
6) MHOXXeCTBO Touek runepbonbi;
B) MHOXECTBO TOYEK OKPYXHOCTH;
) MHOXXECTBO TOYEK KpYra;
A1) MHOXECTBO TOYeK Luapa;
€) MHOXeCTBO KOMMSEKCHbIX Yncen;
) MHOXXECTBO MONapHO HenepeKpbIBaLLNXCA OTPE3KOB NPSAMON.
4. Onpeapennte MOLWHOCTb CNeaylLwmnx MHOXECTB NOCKOCTY:
a) MHOXeCTBO 3M1SIUMCOB Ha NMIOCKOCTU, OCK KOTOPbIX COBMNagalT C OCAMU KOOpAMHAT;
6) MHOXecTBO Napabon Ha NI0CKOCTM, OCY KOTOPLIX NapaniefbHbl OCU KOOpAWNHAT;
B) MHOXECTBO BCEX TPEYroSyibHUKOB Ha NIOCKOCTY;
) MHOXXECTBO BCEX YETbIPEXYTONIbHMKOB Ha MOCKOCTY;
A) MHOXECTBO BCEX MHOMOYroflbHMKOB Ha MIOCKOCTM;
€) MHOXeCTBO TOY€EK MIIOCKOCTU C pauMoHanbHbIMU KOOpAMHaTamu;
) MHOXECTBO TOYEK NITOCKOCTU C MppaLMOHanbHbIMM KOOpANUHaTaMm
3) MHOXECTBO TOY€eK MIIOCKOCTH, Y KOTOPbIX OAHa KoopAMHaTa pauuoHanbHas, a gpyras nppaum-
OHanbHas;
1) MHOXECTBO TOYEK MITOCKOCTH, Y KOTOPbIX XOTA Obl 0O4Ha KOOpAMHaTa paumoHarnbHas.
6. Myctb A n B — aBa aKBMBanNeHTHbIX 6eCKOHEeYHbIX MHOXecTBa. CyLlecTByeT N NogMHOXECTBO A
(oTnunyHoe oT A), SKBMBaNeHTHOE MHOXecTBy B?
7. DokasaTb, ytToecim Ac BUA~AuC,moB ~ B UC.
8. BepHo nu ytBepxaeHue: «kEcrm A ~BuC 2 A,C D B,moC\ A~ C\ B».

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

10. BepHo nu ytBepxaeHune: «kEcnim A ~CuB ~DuB c A D cC,moA\B ~ C\ D».
11. Hokasatb uto ecnn w(A \ B) = u(B \ A), mou(A) = u(B).
Ne 4

1. OnpegenuTb: NPOM3BOOHOE MHOXECTBO MHOXecTBa E, rpaHn4Hoe MHOXeCTBO MHOXecTBa E
(6E), 3ambikaHne mMHOXxecTBa E (E), ecnu:

a) E — mHOXecCTBO Touek (X; y) Takmx, YytTo -1 <x <1,-1<y < 1.

6) E — MHOXeCTBO ToYeK C paumnoHanbHbIMU KOOpANHATaMM.

B) E = A NA,, rae Ay - OKPY>KHOCTb C LIEHTPOM B TOYKE C KoopaunHatamu (1;2) n pagnycom paBHbIM
3, Az - OKPY>XHOCTb C LIEHTPOM B TOYKE C KoopauHatamu (2;5) n pagnycom pasHbiM 4.

2. Hangute npon3BogHOe MHOXeCTBO, MHOXeCTBO SE\E ans ykasaHHoro B ycnosumn mHoxecTsa E.

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

. 1
6) MHOXEeCTBO TOYEK NIIOCKOCTM, KOTOPbIE COOTBETCTBYHOT KOMMIEKCHBIM Yncnam z, = (i)™ + —(ne€
N);
B) MHOXECTBO pauMoHarnbHbIX Yncen otpeska [0;1];
o 1
) MHOXXECTBO TOYEK OKpYXHOCTEN x2 + y? = ~,(n € N);

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

1
€) MHOXXECTBO TOYEK MPSAMbIX X= ~ (n € N).

3. [okasaTtb 4To ecnv MHoxecTBa A 1 B oTkpbiTbl AN B = @, mo
ANB=0uANnB = @ (xoTa, BO3MOXHO YTO AN B # @), Au B - 3aMblKaH!sI MHOXECTB.

4. [lokasaTb YTO MHOXECTBO BHYTPEHHUX Touek MHoXecTBa A (int A) npuHagnexut A (int A c A).
MpuBecT NpumMep Koraa 3T MHOXECTBA pPasfnunyHbl.

5. MNyctb f(x) - HernpepbiBHasA dyHKUMSA. [okasaTb yTO ans noboro
a € R MmHoxecmeo moyek {x|f (x) = a} 3aMKHYTO Ha YACNOBOW NPSMON.

6. JokasaTb, 4YTo ecnu dyHKumna y=f(x) HenpepbiBHa, To ee rpaduk E = {(x; y)ly = f(x)} — 3aMKHy-
TO€ MHOXECTBO Ha NJTIOCKOCTW.

7. Myctb f(x) n g(x) — HenpepbiBHblE YHKUMK. [JokasaTb 4YTO MHOXecmeo moyek {xIf (x) = g(x)}
3aMKHYTO Ha YMCNOBOWN NPSIMOWA.



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

1,x €

fx) = {_ - eQQ 206 x € [0,1]
PeweHue:
f(x) uamepuma Ha [0,1] u oeparHuyeHa. JetcmeumernbHo,|f (x)| < 1 npu mobom x € [0,1].
[0,1],a < —1
X(f >a) ={0Q01—1 < a<1-usmepumo.
B,a=>1

lMoamomy cywecmsyem fol f(x)dx. f(x)~(—1) Ha [0,1]. Umeem: fol flx)dx = fol(—l)dx = —x|i=

1

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

11. Bbluncnnte uHTerpan Jlebera: fX x3dx; X = {1}.
12. Bbluncnutb nHterpan Jlebera:

sinx
) a ls—x dx, Qy — MHOXecmeo palyuoHaslbHbIX Yuces1 ompe3ska [2,56.7].
0
13. Bbluncnutb nHterpan Jlebera:

sinx
Iy ls—x dx, Ny — MHOXECmeo HamyparbHbIX Yucess ompeskal[2,56.7].
0

14. Ha nHtepane (1,2) Bblumcnutb nHTerpan Jlebera ot dpyHKumm %

Ne 5

1. ByoeT nn mHOXecCTBO MMeTb Mepy Jlebera, ecnu ero BHeELWWHAS Mepa He bonee Hyna?

2. [ycTb 4aHO MHOXECTBO COCTOSILLIEE N3 KOHEYHONO MHOXECTBa To4vek. MimeeT nu oHo mepy Jlebe-
ra?

3. Hantu mepy Jllebera mHOXecTBa a) Lenbix yncer, 6) BCeX YETHbIX YMCer, B) paunoHarnbHbIX YK-
cen, r) MHOXeCTBa, COCTOSILLLErO M3 CYETHOrO Yncna ToYek.

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

5. Onpegenute, UI3MEPUMO I MHOXECTBO HaTyparbHbIX Yncen?

6. VM3meprMmMo N1 MHOXeCTBO, COCTOsILLIEE U3 U3ONTMPOBAHHbBIX TOYEK?

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

mepy JleGera: a) En:[o;l—l],neN; 6) E,=[0;n],neN; B) Enz[n;n+zin],neN;e)En=

n

8. OKOMno KaxaoWm TOYKM KaHTOpOBa MHOXeCTBa onucaH MHTepBan AnuHbl: 0,1 ¢ UeHTpoOM B 3TON
Touyke. YeMy paBHa Mepa MHOXECTBa, ABNsSIoLLErocs o6beanHEHEM BCeX 3TUX NHTEpBanoB?

9. Tlyctb MHOXecTBO E Ha oTpeske [0; 1] nmeeT mMepy Hynb. ABRseTcs Nu ero 3amblkaHWe Takke
MHOXXECTBOM Mepbl HYNb?

10. MoxeT nn mepa MHOXecTBa OblTb paBHOW HYI0, €CNIN OHO COAEPXKUT XOTS Obl OOHY BHYTPEHHIOK
TOYKY?

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

12. [okaxuTe, YTo ecnun f2 - nsamepumas yHkUMs Ha E, To M3 aToro He criegyeTt usmepu-
MOCTb cpyHKuuK f Ha E.

13. HokaxuTe, 4To ecnu yHKUnA f MeeT NPpon3BOAHYHO BO BCEX TOYKax oTpeska [a;b], To ata
npou3BogHas ABNAETCS U3Mepumon pyHKLMen Ha oTpeske [a;b].

14. HokaxuTe, 4yto ecnu dyHKums f namepuma Ha nobom 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. MNpobnema mepbl MHOXECTBa, Teopema Butanu.

3. CTpyKkTypa namepumbix yHKLMIA, Teopema Beneplutpacca.

4. Nuterpan Ctuntbeca.

5. ToyeyHble MHOXeCTBa B ABYMEPHOM MPOCTPaHCTBE.

6. HenpepsbiBHbIE KpuBble, Kpusble KopaaHo, NMeaHo.

7. KpuBble KaHTopa, YpbicoHa. CnpsamnsemMble KpUBbIE.

8. Mepa XopgaaHo.

9. HenpepbIBHOCTb 1 pa3pbIBHOCTb DYHKLUN OOHOM NEpPEMEHHOMN.

10. OYHKUUKN C OrpaHMYEHHBIM N3MEHEHNEM.

19.4. MeTOAVI‘-IeCKVIe MaTepuanbl, onpegendowue npouenypbl oLueHUBAHUA 3HaHI/II7I, ymel-wu7|,
HaBbIKOB U (MNKN) ONbiTa AeATEeNIbHOCTU, XapaKTEePU3YOLWUX 3Tanbl pOpMMPOBaAHUA KOMNETEHLUN
OueHka 3HaHu1, YMEHUN 1 HaBbIKOB, XapaKkTepusylLas aTansl OPMUPOBAHNA KOMMETEHLNA B
pamMKax U3ydeHus ANCLMUNIIMHBI OCYLLECTBSETCH B XOA4e TeKyLlen U NPOMEXYTOYHOW aTTecTa-
LNA.

TeKkyLnN KOHTPONb yCNeBaeMoCTN NMPOBOAUTCA B COOTBETCTBUU C [1onoXeHnem o TekyLien aT-
TecTaumm oby4valrowmxcs no nporpamMmmam Bbiclwero obpasoBaHusi BopoHexckoro rocyaap-
CTBEHHOro yHMBepcuteTa. TekyLMin KOHTPONb ycrneBaeMoCT NpoBoaMTCA B popmax: YCTHOro
onpoca, BbIMOMHEHUA WHOMBUAYANbHOMO 3a4aHusl, OLEHKM pes3ynbTaToB MNpakTU4eckon nesd-
TenbHOCTU (pedbepaT). Kputepun oueHnBaHUSA NnpuBeaeHb! Bbille.

[MpomexyTodHaa atTecTaumsi NPoOBOAMTCA B COOTBETCTBUM C [1ONOXEHMEM O NPOMEXYTOYHOM
aTTecTaumm obyyarLmnxcs no nporpammMam BbicLLero obpasoBaHus.
KOHTpOnbHO-U3MepuTesibHble MaTepuarnsl MPOMEXYTOYHOW aTTecTaumn BKoYaT B cebqa Teo-
peTnyeckme BOMpPOChl, MO3BOMAIOLNE OLEHUTb YPOBEHb MOSTYYEHHbIX 3HAHUM U MpakTU4eckme
3agaHune(s), No3BonsLWme OLUEeHUTb cTeneHb COOPMUPOBAHHOCTN YMEHUN U HABbIKOB.

[Mpn oueHMBaHUKN UCMONb3yeTCs KONMYECTBEHHAs LiKana oueHok. Kputepuu oueHuBaHusa npu-
BeJeHbl BblLLE.



