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1 eap TUCHUTIHHBI.

B pesynbrare OCBOEGHMS [aHHOM JUCHUIUIMHBI Yy 0O0ydYaromierocs AOJDKHA ObITh
chopMUpOBaHa KOMIIETEHIIMS OCHOBHOH NpPO(hECCHOHAIbHOM 00pa30BaTEbHOW MPOTPaAMMBbI

OakanaBpuata: OITK-8.

CO,I[Cp}KaHI/IC KOMHGTCHHI/Iﬁ KaK INNTaHUPYEMBIX PE3YIbTAaTOB O6y‘leHI/Iﬂ 0O JUCHUITIIMHC

cM. Tadymnsl 1 u 2.

1.1 ®opmupyemblie KOMIETEHITUN
Tabmuna 1 - @opMupyeMbie TUCITUTUIMHON KOMITETEHITUU

Haumenosanue suoa
KoMnemeHyuu
(vHusepcanvHas,
obujenpogpeccuonanvras,
npogeccuonanvHas)

Haumenosanue xameeopuu
(epynnbl) KomMnemeHyul

Ko0 u nazeanue KomnemeHyuu

Oo6menpodeccnoHaIbHAS

HayuHnble 0CHOBBI
eqarornyeckou
JESITEILHOCTH

OIIK-8. CmocobeH OCyLIECTBISATh
HEeJaroruyecKyro JAesTeNbHOCTh Ha
OCHOBE  CHEHHAIBHBIX  HAYYHBIX
3HaHUI

1.2 UHAuKATOPHI 10CTHKEHUSI KOMIIETeHIUii
Tabnuna 2 — UHauKaTophl JOCTHKEHUS KOMIIETEHUIUH, (OpMUpPyeMble JUCIUILTUHON

Kon 1 Ha3sBanue

WNuaukaTops! JOCTIDKEHUS

JMcuunIuHbl 1 NPaKTUKH, (POPMHUPYIOLIHIE

KOMIIETEHIINHU kommnereHnnuu no OITOIT komuerenuo OITOIT

OIIK-8. Cnoco6eH | OIIK 8.1. Ilpumensiet b1.0.04 Bo3pacTHast aHaToMUs 1

OCYIIECTBISTh CHIENHATTbHBIC HAYYHBIC ¢buznonorus

MeJarorn4ecKyo SHAHUA HPEAMETHO obmacti | 51.0.03.0106mas ncuxonorus

NeSITeIbHOCTh HAa OCHOBe | B NEAArOrntacCKon F1.0.06 CriennanbpHast u

SATCIIBHOCTU I IT U

CHEIHATbHBIX HAYYHBIX ACATEIBHOC o npodumo KOPPEKIIMOHHAs [eJaroruka U
o IIOATOTOBKMH.

3HAHWI TICUXOJIOTHSA

b1.0.10.01 EcrecTBO3HaHNE

b1.0.10.02 Pycckuii s3bIK

b1.0.10.03 Maremaruka

b1.0.10.04 [lerckas nautepaTypa B
HayaJbHOM 00pa30BaHUU

b1.0.11.01 Metoguka  0OydeHuUs
PYCCKOMY SI3BIKY M JIUTEpaTypHOMY
YTEHMIO B HAYaJIbHOM 00pa30BaHUU
b1.0.11.03  Meroauka o0yueHHs
npeamety «OKpyKaroiui Mup»
b1.0.11.02 Meroauka o0yueHus
MaTeMaTHKe B HaualbHOM 00pa30BaHUU
b1.0.11.04 Meroauka o0yueHHs
M300pa3UTETbHOMY  HUCKYCCTBY U
TEXHOJIOTUH B Ha4aJIbHOM 00pa30BaHUU
B2.0.01(Y) TexHomornueckas
MpaKTHKa

B2.0.04(1T1) Ilemarormueckas
HavansHas mkona
b2.0.05(I1)
TEXHOJIOTHYecKas MpaKkTUKa
b3.01(I') IToaroToBka k cpade W caaya

IMpaKTHKa.

IIpoekTHO-




Kon u Ha3BaHue
KOMIIETEHILINT

WNHaukaTopsl JOCTIDKEHUS
komrerennuu o OITOIT

JIMCIMITITHBI ¥ IPaKTUKH, (popMHpYOTIIHE
komrerennuo OITOIT

ToCydapCTBCHHOI'O 3K3aMCHaA

b3.02(/]) BeimonHenne W 3amuTa
BBIITYCKHOH KBaJTH(PHKAIIMOHHOM
paboThl

1.3 3nanus, ymMeHus, HaBbIKU (3YB) no qucuunanxe
Tabnuua 3 — 3Hanusi, yMeHUs1, HABBIKH, (POPMUpPYEMbIe TUCIUILTHHOMN

Kon w HasBanme
KOMIIETECHIINH

HNHnukaTopsl JOCTHXEHUS
KOMIIETCHIINH, 3aKPETUICHHBIC 32
MUCLUIIIMHON

3nanus, ymeHust, HaBbiku (3YB), popmupyemsie
JUCHUIIMHOMN

OIIK-8. Criocoben
OCYIIECTBIISITh
MeIarornIecKyro
IEATENBHOCTH Ha
OCHOBE
ClICIaJIbHBIX

OIIK 8.1. [Ipumenser
CrielMaJIbHbIC HAyYHbIC 3HAHUS
TIpEeAMETHON 00JIacTH B
MearornIeckoil esiTebHOCTH
Mo TMPOQUITIO TOrOTOBKH.

Buame.

- Hay4YHOE COJICpP)KaHWE U  COBpPEMCHHOC
COCTOSIHHE MIpeaAMETHON obmactu
«MaremaTukay.

Ymemo:

- HUCIIOJIb30BAaTh HAYYHBIC 3HAHHA HpCILMCTHOfI

Hay4HbIX 3HAaHUI

oOactn
Bnaoems.:

COBPEMEHHOM
HUCCIIEIOBAaHUN

«MaTteMaTHKay
JIEATEIEHOCTH TI0 TTPOQUITIO TIOATOTOBKH.

- cmocobaMu  TONyYeHUs

«MaremaTtuka.

B IIeJAaroru4ecKon

nHpOpMAIUU O
COCTOSIHUH HayYHBIX
B TpeIMETHOW  0o0jacTu

2 O0BbEM U TPYT0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

DopMBbI IPOMEKYTOUHON ATTECTAIUH.

Tabmuua 4 — O6beM U TPYyLOEMKOCTh TUCIUITIIMHBI 110 BUJIaM YUE€OHbBIX 3aHATHH

Obwas mpyodoemrocms U 6u0bl Y4eOHOU

06vém uacos no gopmam

0O6vém uacos no gopmam

pabomul NO OUCYUNIUHE, NPOBOOUMbLE 8 00yuenus 00yuenus
PA3HLIX popmax 000 300
1 O61as TpyI0EMKOCTh AUCIUTUIAHBI 216 216
2 KonraktHas paborta oOydaromuxcs c
npernoaasareieM (M0 BuUAaM  yueOHBIX
3aHATHH) (BCEro)
AynuTtopHas pabota (Bcero): 36 8
B TOM YHCIIE:
JIEKIIUU 18 4
NPaKTUYECKUE 3aHATHSI, CEMUHAPHI 18 4
MPaKTUKYMBI

nabopatopHbie paboTHI

B HHTEPAKTUBHOM (hopme

B DJIGKTPOHHOH popme

BreayauropHas pabora (Bcero):

B TOM 4YHCJE, WHIUBHIyaIbHASL
pabora 00yJarommxcs c
HpernoiaBaTesieM




MOJTOTOBKA  KYpPCOBOW  pabOThI
/koHTaKTHast paGota’

rpymnIosas, UHUBUyaIbHAs
KOHCYJIbTallMsl K MHBIE BUIBI YIEOHOH
JIeITENIbHOCTH, MpeayCMaTpUBAIOLIIeE
TPYNIIOBYI0 WJIN WHIUBUAYAIbHYIO

paboty oOyJarontixcs
perno/aBaTeyieM)

C

TBOpYECcKas padbora (3cce)

3 CamocrosTenbHas paboTa 00yYarOMIUXCs 144 199
(BCero)

4 IIpomexyrounas aTTecTarus

00y4aromerocs - 3k3aMeH - 2 CEMeCTp 36 9

3. Y4eOHO-TeMATHYEeCKHMI IJIAH U COAEPKAHME AUCHUILINHBI.

3.1 YyeOHO-TeMaTHYECCKHI IIJIAH

Tabnuna 5 - YueObHo-TeMaTuyeckuil ian o0ydeHus

OOmmas TpynoeMKocTh 3aHsTHil (4ac.) dopMbl
TpyHoe (0]0le) 300 TEKYIIEro
= PasieiIB ¥ TeMbI MKOCTb |  AynuTOpH. AynutopH. | CPC | KOHTpOJIA U
E JACIIATUTHHBL (zZiZ)O 3aHSITHS 3aHATHS HPOI::{?I;IYTO
S 110 3AHATUSIM : JNEKI | MPakT | ~pc | M€K | mpak
= . T. arTecTaluuu
2 yCIIEBAEMO
Z CTH
1 | DnemeHTHI TEOpHUH 12 2 1 9 1 12 1P
MHOKECTB
2 | DieMeHTHI 11 1 1 9 1 12 I1P, TP 2
KOMOMHATOPUKHU
3 | CooTBercTBUS, 11 1 1 9 1 12
0TOOpaxKeHwus, mp
OTHOIICHUS
4 | TloHsTHs, CIOCOOBI 11 1 1 9 1 12 P
oTpeICIICHUs
MOHATUH
5 | BeIcka3bIiBaHUS U 11 1 1 9 1 12
oIepaluy Hal [P, ITP 2
HUMH, TIPETUKATH U
oTiepaIuy HaJl HUMU
6 | OrHomeHus 11 1 1 9 1 12
CIACIOBAHMS U TP
PaBHOCHIILHOCTH
7 | TeopeMsl U X 11 1 1 9 12 P
CTPYKTYypa.
YMO3aKIIOUCHUS.
8 | Paznuunsie 11 1 1 9 1 12 [P, T1P4
MTOXOJIBI K




MIOCTPOCHHIO
MHOXECTBA LICJIbIX
HEOTPULIATEILHBIX
YHCeIL.

Axcuomarndeckoe
IIOCTPOCHUE
MHO>KECTBA IIEJBIX
HCOTPpULATCIIbHBIX
YHCEJL.

11

I1P

10

CucreMsl
CUMCJICHUS.

13

I1P

11

JlenumMocTh yuces.

12

1P, ITP 2

12

TomoxurenbHbIE
parMoHaIbHbBIC
Yqucia.

11

1P

13

JlercTBUTEIIBHEIC
qyuca.

11

I1P

14

DyHKIUH.

11

I1P

15

YpaBHeHUs U
HEpaBEHCTBA C

OJTHOM TTePEMEHHOM.

11

TP, TIP 2

16

Bennuudel.

11

1P

HNrorosas
aTTecTanus

36

YO-4

Bcero:

216

18 18 144 4 4 199

[pmmeganne: YO - yemnuwiii onpoc, YO-1 - cobecedosanue, YO-2 - koanoksuym, YO-3 - 3auem, YO-4 — sx3amen,
IIP - nucomennasn paboma, IIP-1 - mecm, I[IP-2 - xonmponvuas paboma, IIP-3 scce, I[IP-4 - pegepam, IIP-5 -
Kypcogas paboma, I[IP-6 - nayuno-yuebnulii omuem no npaxmuxke, IIP-T - omuem no HUPC, U3 —unousudyanvroe
saoanue;, TC - koHmponv ¢ npumenenuem mexuuueckux cpeocms, TC-1 - komnvromeprnoe mecmupoganue, TC-2 -

yuebnvle 3adauu, TC-3 - KomnieKcHble CUMyayuoHHble 3a0a4i.

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Tabnuua 6 — ConeprkaHue JUCUUIUIMHBI

Ne HaumenoBanue pasnena
n/n JUCHUITIIMHBI COHep)KaHHe
Codepotcanue 1eKyuoHHo20 Kypca
1 DIEMEHTBI TEOPUH 1.D5meMeHTBI TEOPUU MHOXKECTB.
MHO>KECTB 2. MHoecTBa 1 ONepaliy HaJ HUMHU.
2 ONEMEHTHI 1.9nemenThl KOMOUHaTOpUKH. [IpaBuia cymMMel n
KOMOMHAaTOPUKHU IIPOU3BEICHUS.
Pa3menieHus ¢ TOBTOPEHUEM.
2.2neMeHThl KOMOMHATOpUKU. Pa3melienns ¥ nepecTaHoOBKU
6e3 noBropenuii. Coueranusi 6€3 NOBTOPEHHUI U UX CBOMCTBA.
3 CoOTBETCTBHA, 1.CooTBeTcTBHS. BUIEI COOTBETCTBUH
0TOOpaXKeHMs, OTtob6paxenus. Bunpl orobpaskeHuii.
OTHOILICHUS 2. OTHOImMEHNS Ha MHOXKECTBE, MX CBOMCTBA.
4 [TonstTust, ciocoOb! 1.06bem u conepkanne NOHITUNH. OTHOLICHUS MEXKAY
oInpeeNeHus NOHATUI MOHATHSIMH.
2.0mnpeneneHue NOHATUHN Yyepe3 poj U BUJOBOE OTINYHE.




HaumenoBanue pasaciia

n/m JIUCLIUTLINHBI Conepsxarme

5 BrickaspiBanus u 1. Bricka3bIiBaHUs U Ollepaliuy HaJ HUMHU.
ONEpaLMK HAJl HUMH, 2. Ilpenukatrsl U onepalvy HAaJl HUMH.
IIPEAMKATHI U Ollepaluu 3. OTHOLIEHUS CIIEA0BAHNS U PABHOCUIBHOCTH.
HaJl HUMHU

6 OtHouienus cienoBanust | 1. OTHOIIEHUE ClIEIOBAHUS U PABHOCUIBHOCTH.
Y PAaBHOCWJIBHOCTHU 2. HeoOxomMble U JOCTAaTOYHBIE YCIIOBHSL.

7 Teopemsbl u ux crpykrypa. | CTpoeHue TeopeMsl.

YMo3aknoyeHusl. Bunsl Teopem.
YMO3aKII04YeHus.

8 Pasznnunble nonxoasl k ITocTpoeHne MHOXKECTBA LEIbIX HEOTPULIATEIIbHBIX YUCEI C
IIOCTPOEHUIO MHOKECTBA | TOUKH 3PEHUS TEOPETUKO-MHOKECTBEHHOT'O IOIXO0/1A.

L[EJIBIX HEOTPULIATEIIbHBIX
YHUCEI.

9 AKCHOMaTH4ECKOE AKCHOMaTH4€ECKOE IOCTPOEHNUE MHOYKECTBA LIEIIBIX
MIOCTPOEHUE MHOXKECTBA HEOTPULIATENIbHBIX YHCEI.

L[EJIbIX HEOTPULIATEIbHBIX
YHCell.
Temuwi npaKmuquKux/cemuHapCKux 3AHAMUL

1 DJIEMEHTHI TEOpUHU [lonsiTe MHOXECTBA. DeMeHThl MHOXecTBa. [lycToe

MHOECTB MHOkeCTBO. CriocoObI 3a71aHusi MHOXKECTB. M300paskenue
MHOECTB C IOMOLIBIO KPYroB Jinepa. OTHOLIEHUS MEKITY
MHOkecTBaMU. KoHeuHble 1 OECKOHEUHbIE MHOYKECTBA.
[ToagmMHOXKECTBO MHOKECTBA. Y HUBEPCATIBHOE MHOKECTBO.
PaBubie MHOXecTBa. [lepeceuenue muoxects. CBoiicTBa
nepeceyeHuss MHOXecTB. O0be1nHeHne MHOKeCTB, CBOiiCTBa
00beAMHEHNs MHOXKECTB. J{ucTprOyTHUBHBIE CBOMCTBA oniepaluii
nepecedeHus U 00bequHeHus. Pa3HOCTH MHOMKECTB.
JlononHeHre MHOECTBA /10 MHOXecTBa. CBOMCTBA pa3HOCTH U
JOTIONHEHU. JlekapToBO pOoU3BeACHUE MHOKECTB. CBOMCTBA
JIeKapToBO npou3BeeHus. CriocoObl HaX0Xk/IEHUs 1eKapToBa
npousBeneHus. Ilonarue koprexa.

2 ONEMEHTHI KomOunatopusle 3agauu. [IpaBuna cymMmbl 1 TPOU3BECHHUS.
KOMOMHAaTOPUKHU Pa3menenus ¢ nopropenusiMu. PazMenienust 0e3 moBTOPEHUIA.

[lepecranoBku 6e3 noBropenuil. [lepecranoBku ¢
nosTropeHussMu. Couetanus 6e3 nosTopeHuit. Yucio
ITOJIMHOKECTB KOHEYHOI'O MHOXKECTBA.

3 CootBercTBUS, Omnpenenenne COOTBETCTBUN MEX]y SJIEMEHTaMU MHOKECTB.
0TOOpaXKeHMs, I'pad u rpaduk coorBercTBusl. Bunsl coorBercTuil. [lonstue
OTHOILEHUS O0TOOpaXeHUI MEX Iy 3JIEMEHTaMH MHOXeCTB. Buibl

otoOpakeHHni. B3anMHOO1HO3HAUHOE 0TOOpa’KEHHE MHOMXKECTBA
Ha MHOXecTBO. PaBHOMOIIIHBIE MHOKecTBA. CUeTHbBIE
MHOXecTBa. Koneunble n 6eckoHeuHble MHOXKeCTBa. [ToHATHE
OTHOIIIEHUS Ha MHOecTBe. CBOMCTBA OTHOIIIEHUH. Buabl
oTHomeHHH. CBSA3b OTHOLIECHHSI SKBUBAJICHTHOCTH € pa3OueHneM
MHOECTBA Ha KJIACCHI.

4 [TonsTHs, CrIOCOOBI Heonpenensemseie u onpeaenseMele NoHATHS. OnpenencHue

onpeAeseHus MOHATUI

noHsATHsA. Matematnyeckue nousatus. Comepikanue u 00bemM
nousTust. CriocoOwl onpeenenus noHsaTuit. CTpykTypa
oTpeieNICHUs Yepe3 PO ¥ BUAOBOE OTiimune. TpeboBaHms K
ONPEACIICHUIO TTOHSITHUS.




n/n

HaumenoBanue pasnena
UCLIUILINHEI

Conepxanue

Bricka3piBanusa u
omnepanuy HaJl HUMU,
MPEIUKAThI U OIEPALIUU
HaJ HUMH

Ornpezenienne MOHATUS «BbICKa3bIBaHUs». Oniepanuu Hajl
BbICKa3bIBaHUsAMH. Onpenenenue npeaukara. [lonsarue
MHOECTBA UCTUHHOCTH NpenukaToB. Onepanuu HaJl
npeanKaTaMu (KOHBIOHKITUS, TU3BIOHKITNS).

OTHOLIEHUS CIIEN0BAHUA
1 PaBHOCHJIBHOCTH

Ornepanuu HajJ npeaukaTaMu (OTpUIlaHUE, SKBUBAJICHIIHS,
MMIUTHKAIS, HaBeIIMBaHUE KBaHTOPOB). M300paxenue
MHOECTB UCTUHHOCTH MPEIMKATOB Ha Kpyrax Jiiepa.
Omnpenenenue oTHOLIEHU cienoBaHus. OnpeaeneHue
OTHONICHHSI paBHOCHIIbHOCTHU. M300pakeHne Ha Kpyrax Dijepa
OTHONICHMH CJIeIOBaHUS U PAaBHOCUILHOCTH.

TeopeMsbl U UX CTPYKTYpA.

VYMO3aKII0UEHHUS.

[Tonsitue Teopemsl. CTpykTypa TeopeMsl. [Ipsimas Teopema,
TeopeMa oOpaTHas JaHHOW, TeOpeMa  MPOTHUBOMOJIOKHAS
JAaHHOM, TeopeMa oOpaTHas K POTUBOMOIOKHOMU. CTpyKTypa
KaxJ10i TeopeMsl. [IoHATHE YMO3aKIIIOUEHHS. Y MO3aKIIIOUEHHUS
U uX BUJbl. HekoTophle cXeMbl 1€ JyKTUBHBIX YMO3aKIIOUEHHH.
CriocoObl MaTEMaTHYECKOI 0 I0Ka3aTeNIbCTBA.

DeMEHTEI TCOPHUU
MHOXCECTB

[TonsiTue MHOXKECTBA. DeMEeHTHI MHOXecTBa. [lycToe
MHOkecTBO. CriocoObI 3a71aHusi MHOKECTB. M300paskeHue
MHOKECTB C [IOMOILBIO KPYTroB Dinepa. OTHOLIEHUS MEXTY
MHOkecTBaMU. KoHeuHble 1 OECKOHEUHbIE MHOYKECTBA.
ITonMHOKECTBO MHOXKECTBA. Y HUBEPCAIBHOE MHOXKECTBO.
PaBubie MHOXecTBa. [lepeceuenue muoxects. CBoiicTBa
nepeceyeHust MHOXKeCTB. O0beMHeHne MHOXKeCTB, CBONCTBA
00beAMHEHNS MHOXKECTB. JIMCTpHOYyTHBHBIE CBOICTBA onepanuii
nepeceueHust 1 00beTMHEHUs. Pa3HOCTh MHOKECTB.
JlononHeHne MHOKECTBA 10 MHOXecTBa. CBOMCTBA Pa3HOCTH U
nonosiHeHus. [lekapToBo nmpousBeaeHre MHOKeCTB. CBOICTBA
JieKapToBO npousBeeHust. CiocoObl HAXOXKAECHUS JIeKapTOBa
npousBenenus. [lonsarue koprexa.

DNeMEeHTbI
KOMOWHATOPUKH

Komb6unaropssle 3agaun. [IpaBuna cyMMBbl U TPOU3BENEHUS.
Pa3zmerenus ¢ nopropeHusimMu. Pazmerienus 0e3 HOBTOPEHHI.
[lepecranoBku 6e3 noBropenuil. [lepecranoBku ¢
nosropeHussMu. Couetanus 6e3 noBTopeHuit. Yucno
ITOJIMHOKECTB KOHEYHOI'O MHOXKECTBA.

HpOMe)KYTOqHaH aTTeCTalMsA - OK3AMEH

Cooeporcaniie 1eKYyUOHH020 Kypca

CHucTeMbl CUHCIICHUS.

1. HOSI/IHI/IOHHI)IC 1 HCIIO3UIITMOHHBIC CUCTEMbI CUHHUCIICHHA.

2. CJ'IO)KGHI/IG, BBIYUTAHUEC U YMHOKCHUC B PA3JIMYHBIX CUCTEMAX
CUHUCJICHHA.

3.AJ'IFOpPITMLI NepeBOJia YUCCJI B pA3JINYHBIC CUCTCMBI
CUHUCJICHHA.

JlenumocTh uncen.

HpI/ISHaKI/I JACITUMOCTH YUCCII.

IlonoxutenbHbIE
pallMOHAJIBHBIC YK CJIa.

1.3agaua o pacuivpeHun MOHATHUS YUCIA.
2.ITonoxurtenbHbIE pAIMOHATBHBIE YUCIIA.

JleficTBUTENIbHBIE YHUCIIA.

JlelicTBUTENIbHBIEC YHCIIA.

OyHKIUN.

1. YucnoBble PyHKIMH.
2. CriocoOsI 3a1anus QyHKITUH.
3. ToxmecTBo.
4. Tox/1ecTBEHHbIE TPe0Opa30BaHUSI.

YpaBHEHHsI U HEPABEHCTBA

YpaBHEHHUSI U UX PEIICHHUS.




n/n

HaumenoBanue pasnena
UCLIUILINHEI

Conepxanue

C OJTHOM IIEPEMEHHOM.

Pemenue 3a1a4 Ha COCTAaBIEHUE YPABHCHHUS.

VYpaBHEHHUs ¢ ABYMs HEU3BECTHBIMHU.

HepaBeHcTBa ¢ 04HOM IIEPEMEHHON U MHOXKECTBO UX PELICHU.
I'paduueckoe pelnieHne ypaBHEHUN 1 HEPAaBEHCTB.

BenuuuHel.

Bennuunnl n ux HN3MCPCHUS.

Tembl npaKmuquKux/cemuHapCKux 3AHSTMULL

HarypanbHoe uncio kak
Mepa BEJIUYHUHBI.

[ToHsITHE TTONOKUTEIBHON CKAISIPHOW BETUYUHBI U €€
u3mepenusi. CMbICI HATYpaJIbHOTO YUCIIa, MTOTYyYEHHOTO B
pe3ynbTaTe u3MepeHus BennuuHbl. OnpenencHue
apuMEeTHUECKUX JCUCTBUI Ha/ YUCIIaMH, pACCMATPUBACMBIMHU
Kak Mepbl BeTnurH. CBOKWCTBA MHOYKECTBA LIEJIBIX
HEOTpHUIIaTeNIbHbIX unces. [loHsTHe oTpe3ka HaTypabHOTO psiJia
YHCEN U CYETa DJIEMEHTOB KOHEYHOT'0 MHOXeCTBa. [TopsinkoBbie
Y KOJIMYECTBEHHBIC HATYpaJIbHbIC YUCIIA.

CuHcTeMBl CUHCIICHUS.

IloHsiTHE CUCTEMBI CUMCIICHUS. H6H03I/IL[I/IOHHBIS n
MO3HMITMOHHBIC CUCTEMBI CUUCJIICHU . 3amuchk ¥ Ha3BaHHUE YHCEN B
HGCHTHHHOﬁ CUCTCMC CUUCIICHU. AJ'IFOpI/ITMBI apI/I(l)MeTI/ILICCKI/IX
IIGIZCTBPI?I Hana OCJIBIMU HCOTPULATCIIbHBIMU YUCJIaMU B
HGCHTHHHOﬁ CUCTCMC CUUCIICHU. CpaBHeHI/Ie YHCCII B
IIGC?ITI/ILIHOI;'I CHUCTCEMC CUHUCIICHU.

Apudmernueckue
JICHCTBHS HAJ YHUCJIaMHU,
3alMCaHHBIMU B
MMO3UITMOHHBIX CHCTEMaX
CUHCIICHUS

[To3UIIMOHHBIE CUCTEMBI CYMCIICHUS, OTJIMYHBIC OT JCCATUYHOM.
3anuch ¥ HA3BaHUE YHCET B PA3IIMYHBIX CUCTEMaX CUHCIICHUSI.
Apudmerndeckue ISHCTBYSI HAJ YMCIAMH, 3alTUCAHHBIMU B
MO3UITUOHHBIX CUCTEMAaX CUHUCIICHHUS, OTIIMYHBIX OT JICCATUIHOM.
[Tepexox OT 3amucy YUCE B OHON CUCTEME CUMCIICHUS K
3aMucH B APYToM: crioco0 JaeiaeHus; Croco0 YyMHOXKEHHUS;
KOMOWHHUPOBAHHBIN CIIOCO0.

JemumocTs uncer.

Omnpenenenre OTHOLIEHUS JEIUMOCTH Ha MHOXKECTBE LENIbIX
HEOTpULATENbHBIX Yuce. CBOMCTBA OTHOUIEHUS IETUMOCTH.
JlenumMocTh CyMMBI, pa3HOCTH U IIPOU3BEICHHUS LIEIIBIX
HeoTpuLaTeNbHbIX ynucen. [Ipu3Haku nenumoct Ha 2 u 5.
[Tpusnaku genumoctu Ha 3 u 9. [Ipu3Haku 1eTUMOCTH Ha 4 1
25. IIpocTble 1 cocTaBHbIE uncna. Pemeto OparocdeHna.

[Ipu3naku nenumoctu

CaoiicTBa IPOCTHIX ynce. beckoHeYHOCTh MHOKECTBA MPOCTHIX
yrcen. Hanmenrplinee o61miee kpatHoe. CBOICTBAa HAMMEHBIIIETO
obmero kparHoro. CriocoObl HaX0K/IEHUSI HAUMEHBIIIETO
obmrero kparHoro. Hanbonbmuit o6muii genurens. CBolcTBa
HauOobiIero oomiero aenuress. CriocoObl HaXOXKIACHUS
HaubosbIIero obmero aenutens. [Ipu3Haku n1eIMMOCTH Ha
coctaBHoe uncio. OCHOBHas TeopeMa apru(METHKH.

Tlomoxurenpuble
palMoOHaNIbHBIE YUCIIA.

KpaTkue ucropuueckue cBeieHHs] 0 BOSHUKHOBEHUU MOHATHUS
npo6u. [Toustie npodu. OnpeneneHue MOI0KUTETLHOTO
paroHaiIbHOro yrcia». OCHOBHOE CBOMCTBO APOOH.
Apudmernueckne 1eHCTBHS HaJ MOJIOKUTETbHBIMU
paloHaIbHBIMU YHCIAMU. 3aKOHBI CIIOKEHHSI 1 YMHOXKEHHUSI.
CBolicTBa onepanuii cioxeHus 1 yMHokeHus1. CBoiicTBa
MHO’KECTBA MOJIOKUTENBHBIX PAIllIOHATIbHBIX. YHCEIL.

JlecsaTuuHbIe APOOH.

AnropuT™bl apu(METHIECKIX JEHCTBHUIA HAJl 1eCATUIHBIMU
npo0sivu. [TonoxuTensHbIe palliOHATBHBIC YHCTIa KaK
OecKOHEYHbIE IeCATUYHBIC Iepuoandeckue aApodu. JlnuHa
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n/n

HaumenoBanue pasnena
UCLIUILINHEI

Conepxanue

nepuoja. JimHa npeanepuona.

JleicTBUTEIbHBIC YHCIIA.

[TonsiTvie MPpaLMOHAIBHOTO YnCiIa. beckoHeuyHble necATHYHbIE
HETMEePUOJNUECKUE TpoOoU. MHOXKECTBO MOJIOKHUTEITHHBIX
JEUCTBUTENBHBIX YKcel. CBOMCTBA MHOKECTBA IIOJIOKUTEIBHBIX
JeHCTBUTENBHBIX YUCeN. Apru(MeTniecKkue NeHCTBHS Hal
II0JIOKUTEIBbHBIMU ACUCTBUTEIbHBIMU YU CIAMU. 3aKOHBI
CJIO’KE€HUS U YMHOKCHUSL.

OTpI/IL[aTCJ'IBHBIe qucia

KpaTkne ucrtopuueckue CBeICHMs O BOSHUKHOBEHUHU
OTpHULATENBHBIX YKcen. OTpULIaTeNbHbIE LIENbIE YnCa.
CBolicTBa MHOKECTBA ILI€JIBIX YMCEI U UX T€OMETPUYECKast
UHTepnperanys. MHOKeCTBO JEHMCTBUTEIbHBIX YUCEL.
Apudmerndeckue 1eHCTBUSI HaJ JEHCTBUTEIbHBIMU YUCIAMH.
CBolicTBa MHOYKECTBA JIEHCTBUTEIBHBIX YHCEIL.

10

OyHKIUN.

Omnpenenenne Gpyakuu. OnpeaeneHne YucaoBor QyHKITUH.
CnocoOs1 3ananus pynkuuu. ['paduk dyakiuu. [psamas u
oOpaTHas poNOPIHUOHAIbHBIC 3aBUCUMOCTH. JInHEWHas 1
kBajgparuuHas ¢pyHkiuu. CBoiicTBa U rpaduKu TMHEHHON U
KBaJJPAaTUIHON (DYHKIIHH.

11

VYpaBHEHMsI ¢ OHON
IIEPEMEHHOM.

Ornpenenenue ypaBHEHUs ¢ OJHOW NepeMeHHOMN. PaBHOCUIIbHBIE
ypaBHEHUS C OJIHOU TiepeMeHHO0#. CBONCTBA PaBHOCUIIHHBIX
ypaBHeHUH. JINHEtHbIE ypaBHEHUS C TAPAMETPOM U UX
HCCIIEOBAHMSL.

12

Pemenue ypaBHeHnuit

KBanparusle ypaBHeHus. bukBangparueie ypaBuenus. J{poOHo-
panMoHaIbHBIC YPABHEHUS U UX PEHICHUSI.

13

Hepagencrta ¢ ogHOIM
IIEPEMEHHOM.

OnpeneneHyue HEPABEHCTBA C OTHOM IEPEMEHHOM.
PaBHOCHIIbHBIE HEpABEHCTBA C OAHOM NIepeMeHHoM. CBolicTBa
PaBHOCHJIBHBIX HEpaBeHCTB. JIMHelHbIe HEpaBEHCTBA U UX
pemienue. KBagpaTHbele HepaBeHCTBA U UX pEIICHHUE.

14

BemnunHel.

OTtpakeHue CBOKWCTB PEAIbHOTO MHUpA Yepe3 IOHATHE
BEIMYMHBI. Pa3nnyHble TOAX0/bI K ONPEENIEHNI0 00 bEKTUBHO-
CKaJIIpHBIX BeIM4YMH. OCHOBHBIE CBOMCTBA CKAJSPHBIX BEJIINYHH.
[TonsiTre n3MepeHus BEIUYUHBL. ['eomeTpruiyeckue BeTNYNHBI,
u3y4yaeMsle B 1IKoJIe. JUIMHA OTpe3Ka, €€ OCHOBHBIE CBOMCTBA.
W3mepenue inHbl oTpe3ka. CTaHgapTHIE €MHUIIBI IJTUHBL,
oTHoMeHHs Mex 1y HuMH. [Tnomans purypsr. Crnoco6sl
M3MepeHus miomaay urypsl. PaBHoBennkue u
paBHOCOCTaBJIeHHbIE pUrypsl. HaxoxaeHnue niomiaam
NpsIMOYTOJIbHUKA U apyrux ¢uryp. [lonstue odvema tena.
N3mepenue o6bema Tena. Bennduunel, paccMaTpuBaeMbIe B
Ha4aJIbHOM KypCe MaT€MaTHKHU: Macca; CTOMMOCTb; BPEMS;
CKOPOCTb; IyTh. ENMMHUIBI UX U3MEPEHUS. 3aBUCUMOCTH MEXAY
HUMU.

ATtTrecranus - aK3amen

4 TlopsaaoK OLEHUBAHUA YCHEBAEMOCTH H C(OPMHPOBAHHOCTH

KOMIIETCHIMH 00yYalIIerocs B TeKyleil U NPOMeKyTOYHOM aTTeCTAllUM.

I[J'ISI MMOJIOKUTEILHOM OILIEHKHU I10 pe3yiibTaTaM OCBOCHUSA NUCHUIIJIMHBI O6y‘-IaIOIJ_ICMy0H
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HEO0XO/MMO BBINIOJIHUTH BCE YCTAHOBIICHHBIE BHJbI y4eOHOW paboThl. OIEHKAa pe3ylbTaToB

paboTsl oOy4atomierocst B 6ayiax (mo Bujam) mpuBeaeHa B Tabmuie 7.

Tab6auia

7 -

bannbHO-peTuHTOBas

obyugarontuxcs no ugam (bPC)

OIICHKa PE3YyJIbTAaTOB

(2 cemecTp)

y4ueOHOl  PaboThI

Yuebnaa Cymma | Buowl u pe3yromamul Oyenka 6 ammecmayuu bannvt
paboma (6uodwt) | banos yuebHou pabomol
Tekymias 60 Jlexumonnsie 3austus 0,5 0amina mocemienne 1 nekuuonnoro |1 -4,5
yueOHas padora (KOHCTIEKT) 3aHATHUS
B ceMecTpe (9 zamsTHIT)
(ITocemenune [Mpaktuueckue padotsl |1 6ama - mocemenue 1 npaktuyeckoro |9 -18
3aHATUH 11O (OTYeT O BEITIOJHEHNUN (3aHSTHSI M BBHITTOJIHEHHE pabOoThI Ha 51-
pacnucanuio u MpaKTUIeCcKoi paboTsl) (65%
BBITTOJTHEHHE (9 pabor). 2 6aju1a — rocenienue | 3aHATHS U
3aJJaHNi ) CYIIECTBEHHBIN BKJIa] Ha 3aHITHUU B
paboTy Bcel rpymisbl,
CaMOCTOSITETLHOCTh ¥ BBITIOJTHEHHE
pabotsl Ha 85,1-100%
[Mucemennas padota (2 (4 6auta (IOPOroBOE 3HAYCHHE) 8-20
paboThI) 10 6as10B (MaKCHMAaIBLHOE 3HAYCHHE)
Cpe3oBbie paboThl o |1 6a/UI0B (IOPOrOBOE 3HAYCHHE) 9-18
MaTepranty Kaxmaoi 2 6aJ10B (MaKCUMAaIIbHOE 3HAYCHHE)
TEKIIUU
Pedepar 5 6ayuta (IOPOroBoE 3HAYCHHME) 5-10
10 6amnoB (MakcHMaTbHOE 3HAYCHUE)
HToro no Tekyiieii padbore B ceMecTpe 35-75
[Ipomesxyrounas |40 CobecenoBanue (2 10 6an10B (TOPOroBOE 3HAYCHHUE) 10 - 40
aTTeCTaIUs 0amioB  [Bompoca) 40 6an10B (MaKCUMaJIbHOE 3HAYCHHE).
HToro no mpomMexKyTo4HOM aTTecTanmuu (IK3aMeH) 10 -40 o.
CyMMmapHasi oleHKa 10 JHCHHIIHHE:
Cymma 0anioB TeKymiel u mpoMexxyTodnoit arrecrauu 51 — 100 6.
(3 cemecTp)
Yuebnas Cymma | Buodwi u pe3yromamoi Oyenxa 6 ammecmayuu bannwr
paboma (6uodwt) | bannos yuebHou pabomol
Tekymas 60 Jlekumonnele 3ansatus 0,5 6amia nmocenienue 1 neknuonnoro |1 -—3,5
yueOHas paboTa (KOHCTIEKT) 3aHATHUS
B cEMecTpe (7 3ansTHIN)
(ITocemenne [Ipaktuueckue padotsl |1 6asa - mocemenue 1 npaktuyeckoro |14 -28
3aHATUH 110 (OTUeT O BBIIIOJIHEHUM |3aHSATUS U BBIIIOJHEHUE paOoThl Ha 51-

PacIMCaHHIO U
BBITIOJTHEHHE
3aJTaHMI)

MPaKTHYECKOH paboTsI)
(14 pa6or).

65%

2 6as1a — nocenieHue 1 3aHATUS U
CYIIIECTBEHHBIN BKJIA]] HA 3aHSITHU B
paboty Bcel rpymnisl,
CaMOCTOATEJIbHOCTh U BBITIOJIHCHUE
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pabotsl Ha 85,1-100%

[TucemenHas pabota (2 |4 6ana (IOpOroBoe 3HAYCHHUE) 8-20
paboTHI) 10 6as10B (MaKCHMAaILHOE 3HAUCHHE)
Cpezosrlie paboter 1o |0,5 6a10B (TOPOTOBOE 3HAUCHNE) 3-7
MaTepualy Kaxiaou 1 6a/510B (MaKCHMaIbHOE 3HAUCHHE)
TIEKIH
O6o61aromas 5 6asuta (IoporoBoe 3HaYEHHE) 5-10
KOHTpOJIbHAst paboTa |10 6a10B (MaKCUMaIbHOE 3HAUCHHE)
Hroro no Tekymeii paéote B cemecTpe 35-78
[Ipomexyrounas |40 Cobecenopanue (2 10 6a;110B (TIOPOTOBOE 3HAYCHHE) 10 - 40
aTTeCTaITIsI O0aytoB  [BOIIpOCa) 40 6ans10B (MaKCUMaIbHOE 3HAYCHHUE).
HToro no npomMexKyTo4HoOM aTTecTanuu (IK3amMeH) 10 -40 0.

CyMmapHasi OleHKA 10 JUCHHIIHHE:
Cymma 6anioB TeKymield U mpoMexyTodHoi arrectanuu 51 — 100 6.

[Tpumeps! TeM / 3aaHuil TSI KOHTPOJIBHBIX PadOT M MOPSIIOK UX BEIOOpA MPHUBEACHBI B II.
6.1 1aHHOM MPOrpaMMBl.

5. MarepuajJibHO-TEXHUYECKOE, TPOrPAMMHOE U Y4eOHO-MeTOAn4ecKoe
o0ecreuyeHne TUCIUIIINHBI

5.1 YueOHast iureparypa
OcHoBHasi yueOHasi JuTeparypa

1. Enmenknx, W.A. Maremarnka: yuebHoe miocobme / U.A. Enmenkux,
T.M. Cadponoa, H.B. UepnoycoBa; MuHucrepctBo oOpa3oBaHus H Hayku Poccuiickoit
®enepanuu, Enenkuii rocynapcrenuslii yauBepeuteT uM. M. A. bynuna, Kadenpa maremaruku
u MeToguku €€ mpenonasaHus. — Enen: Enenxuil rocynapcTBeHHbIN yHuBepcuteT um. M. A.
byanna, 2016. - Y. 1. — 198 c¢. — [ISBN 978-5-94809-817-3. - URL:
http://biblioclub.ru/index.php?page=book&id=498149 (nara obpamenus: 22.03.2019).— TekcT :
AJIEKTPOHHBIN.

2. Eneuxknx, W.A. Marematuka: yuebHoe mocobue / U.A. Enenkux,
T.M. Cadponora, H.B. UepnoycoBa, MunucrepctBo oOpa3oBaHusi W Hayku Poccuiickoi
®enepanun, Enenxuii rocynapcrenssiii yausepcutetr uM. M.A. bynuna, Kadenpa matemaruku
u Metoauku e€ mpenonaBaHus. — Enen: Enenxuit rocynapcTBeHHbI yHuBepcuteT uMm. M. A.
bynuna, 2016. - Y. 2. - 144 c¢. — ISBN 978-5-94809-817-3 - URL:
http://biblioclub.ru/index.php?page=book&id=498148 (nara obpamenus: 22.03.2020). — Tekct:
JJIEKTPOHHBIN.

JononHuTebHAA yyeOHAas JUTEpaTypa

1. Bunorpanosa, E.Il. Matematuka : yue6Hoe nocobue / E.I1. Bunorpanosa ; Hayd.
pen. T. Vtkuna. — 2-e u3n., crep. — Mocksa: @nunra, 2014. — Y. II. — 199 c.- ISBN 978-5-9765-
1937-4. - URL:http://biblioclub.ru/index.php?page=book&id=363458 (mata oOpaiueHus:
22.03.2020). —TeKcT : 21eKTPOHHBIH.

2. Bunorpanosa, E.Il. Maremaruk : yde6HOe mocooue / E.II. Bunorpagosa. — 2-¢
u3., crep. — MockBa: ®@nunra, 2014. — Y. III. — 212 c. — ISBN 978-5-9765-1939-8. - URL:
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http://biblioclub.ru/index.php?page=book&id=439527 (narta obpamenus: 22.03.2020). — TekcT:
JJIEKTPOHHBIN.

st o0yqaromuxcs obecrieuer goctym K ObC.

5.2. MarepuajibHO-TeXHUYECKOe ¥ NPOrpaMMHoe olecrevyeHue
AUCHUNITMHBI

VYyeOHbIC 3aHATHUS TT0 TUCIUIUIMHE MPOBOAATCS B yueOHBIX ayautopusix HOU KemI'V:

Maremaruka 310 VYwuebnas ayauropus (MyJbTUMEIUIHAS) JUIS
MIPOBEICHUS:

- 3aHATUH JTEKIIMOHHOTO THIIA;

- 3aHATUI CEMUHAPCKOTO (TIPAKTUYECKOT0) THIIA;

- TPYIIIIOBBIX M UHIUBUAYAIbHBIX KOHCYJIbTAIUH;

- TEKYIIEr0 KOHTPOJIS ¥ MPOMEXKYTOYHOH aTTECTaIlNH.
Cneuunanu3upoBanHas (yueOHasi) Meleab: JJ0CKa
MeJoBasi, Kaeapa, CTOJbI, CTYJIbS.

OOopynoBanne s  MNpe3eHTallMH  y4eOHOro
MaTepuaja: cmayuoHapHoe - HOYTOYK, MPOEKTOp,
9KpaH, aKyCTHYECKasi CHCTEMA.

Hcnoan3yemoe NporpaMMHoOe obecrneveHne:
MSWindows (MicrosoftlmaginePremium 3 year mo
cyonunensuonHoMmy jorosopy Ne 1212/KMP ot
12.12.2018 r. go 12.12.2021 r1.), LibreOffice
(cBoOGonmHo pacnpoctpansemoe [10), aHTHBHpPYCHOE
IO ESET EndpointSecurity, mumnensus NeEAV-
0267348511 nmo  30.12.2022  r.;MozillaFirefox
(cBobomHo pacnpoctpansemoe I10), GoogleChrome
(cBoGonHO pacmpoctpansemoe [10), Opera (cBoOOAHO
pacmipoctpansiemoe [10), FoxitReader (cBoGomnHO
pacnipoctpansiemoe I10), WinDjView (cBoGoaHo
pacrpocTpaHsemMoe I10), Annexc.bpayzep
(oTeuecTBeHHOE cBOOOIHO pacmpocTpansemoe [10).
HNuTtepHer ¢ o6ecnieuenuem gocryna 8 JUOC

654027,
Kemeposckas
obnactb - Kysbacc, T.
HoBoky3nenx, np-kr
[Tuonepckuid, 11.13,
oM. 2

5.3. CoBpemennbie  npodeccHOHAJIbHBIE  0a3bl  JAHHBIX |
HH(POpPMALIMOHHBbIE CIIPABOYHbIEC CUCTEMBbI.

Oobmepoccuiickuii MaTemaruyeckuil noptan (MHpopmanumoHHas cuctema) - URL:
http://www.mathnet.ru/

Maremaruueckoe oOpa3oBaHHe OOIIENOCTYHAs dJIeKTpoHHass OuoOimoreka URL:
http://www.mathedu.ru

6. Unble cBeaeHust U (WJIM) MaTepHUaJIbl.

6.1.11puMepHbIe TeMbl MUCbMEHHBIX Y4eOHBIX padoT

TunoBble 3aJaHUA K CpP€30BbIM paﬁoTaM Mo TeME JJEKIUHN

3a;laqa 1. 3anucaTh MHOXKECTBO A, QJICMCHTAMU KOTOPOTO SABJIAIOTCA HATYPAJIbHBIC OCITIUTCIIN
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yycia 24 ¢ NOMOIIbIO XapaKTEePUCTUYECKOrO CBOMCTBA 3JIEMEHTOB U MEPEUUCICHUS AJIEMEHTOB
MHOECTBA.

3amaua 2. /lanel MHOKecTBa A={a, e, €, 1, 0, Y, 3, bl 10, 51}, B={111, 222, 333, 444, 555, 666, 777,
888,999}, C={2, 4, 6, 8}. 3aaTh KaxJ10€ U3 HUX OMHCAHUEM XapaKTEPUCTHUECKOTO CBOWCTBA
3JIEMEHTOB.

3anaua 3. YcTaHOBUTH, B KAKOM OTHOLICHUU HaXOJATCI MHOXKeCcTBa A ¥ B 1 n300pa3uth ux npu
MIOMOIIY KpYroB Diliiepa, eciii: A — MHOXKECTBO YETHBIX uKces, B — MHOKECTBO uuces, KpaTHbIX 7.
3anaua 4. Jlano muoxkectBo A ={72, 56, 513, 117, 324}. CocTaBUTh MTOJIMHOKECTBA MHOXKECTBA A,
COCTOSIIIIME U3 YHCell, KOTOphIe: a) nenarcs Ha 4, 6) He aenstcs Ha 10.

3anaua 5. Haiitu nepeceuenue u 00 JMHEHNE MHOYKECTB:

a) A=(-o0;7] u B=[1;).

3anaya 6. Jlanel MHOKECTBAa A — TPEYrOJIbHUKOB, B — IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, C —
TPEyroJbHUKOB C yriioM B 50°. [locTpouTh /sl JaHHBIX MHOKECTB KPYru Diliepa, BbIICIUB
HITPUXOBKOW 0011aCTh, n300pakatomryto MHOXecTBO ABC 1 3ajaTh ero onucanuem
XapaKTepUCTHUUECKOIr0 CBOMCTBA.

3amaua 7. A — MHOXKECTBO HATYpaJIbHBIX YHCEJI, KPaTHBIX 3; B — MHOXKECTBO HATypaJIbHBIX YHCET,
KpaTHBIX 7. 3a/1aTh OMHUCAHUEM XapaKTEPUCTHUYCCKOTO CBOWCTBA MHOKECTBO A\B 1 Ha3BaTh TpH
Yyucia, MPUHAJICKAIUX ITOMY MHOXKECTBY.

3anaua 8. P — MHOXeCTBO Tparenuii; Q — MHOXKECTBO YEThIPEXYTOJIbHUKOB, UMEIOIIHMI MPAMON
yrosi; M — MHOXecTBO KBaJpaToB. [locTpoiiTe kpyru Ditnepa /i1l JaHHBIX MHOKECTB U OTMETHTE
HITPUXOBKOM 00J1aCTh, H300paskaroliee MHOXeCTBO: P\QM.

3amaua 9. X- MHOKECTBO TpeyroiabHukoB; A, B, C — ero noamuoskectsa. M0OHO JT1 TOBOPUTH O
pa3bueHnn MHOXKecTBa X Ha kiaccel A, B, C, eciii: A — MHOKECTBO OCTPOYTOJIbHBIX
TPEYrOJIbHUKOB, B — MHOXXECTBO TYNOYTOJIbHBIX TPEYTOIbHUKOB, C — MHOXECTBO MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB, U ITO4YeMy?

3amaua 10. V3 mHOXecTBa X TPEYrobHUKOB BBIJEIHIIN J1BA TOAMHOXKECTBA: A — MHOYKECTBO
paBHOOEAPEHHBIX TPEYTOJIBHUKOB U B — MHOYKECTBO TYNMOYTOJIBHBIX TPEYTOJIbHUKOB. [TocTpouTh
Kpyru Diiepa JUist IGHHBIX MHOKECTB U YCTAaHOBUTH Ha CKOJIBKO HEMEPECEKAIOIIMNXCS 00IacTei
(TTOAMHOXKECTB) Pa300beTCss MHOKECTBO X U BBISICHUTH, KAKUE MHOXKECTBA U300PaXKAIOTCS AITUMHU
00J1acTAMH.

3anmava 11. Haiiti anemMeHTHI AekapToBa mpou3BeneHus MHOXkecTB X={1, 2, 3} u Y={2, 4}.
3anaua 12. Jlansr MuOkecTBa: A={1, 2, 3} u B=[1; 3]. Haiitu: ANB, AB, A\B, B\A, AxB.
3amaua 13. U3 100 ywammxcs, n3y4aromux aHIJTMACKUI 1 HEMEIIKUN A3BbIKH, 85 U3y4aroT
aAHTIIMICKUH, 45 — Hemerkuidl. CKOJIBKO YeJIOBEK M3y4aroT 00a si3bika?

3anaua 14. U3 100 mxonasHuKOB 40 urparot B ¢pyr6o:i, a 50 — B Bonei6o1. Kakum Moxket 6bITh
YHUCJIO NIKOJIBHUKOB, UTPAIOIINX B 00€ UTPHI; XOTS OBl B OJHY U3 3THX UTP?

3anmava 15. Ha Bepuuny ropsl BeaeT 7 gopor. CKOIBKHUMHE CIIOCO0aMH TYPUCT MOKET MOTHSATHCS U
CIIyCTUThCS C Hee?

3amava 16. imeeTcs 2 pa3nuyHbIX CTyNa U 3 BUJa OOMBOYHOI TKaHH Pa3IMYHBIX [[BETOB.
CKOJIBKUMH CITOCOOaMH MOXHO OCYIIIECTBUTH OOUBKY CTYJIHEB?

3anmava 17. CKOIBKO YeThIpEX3HAYHBIX YHCEN MOXKHO cocTaBUTh U3 udp 0, 1, 2, 3,4, 5, 6, ecnu
M00YIO U3 HUX B KaXXJIOM YHCIIE UCIIOJIH30BaTh HE OoJiee 0JTHOTO pa3a?

3anaua 18. B TypHHpe ydacTByr0T 6 yenoBek. CKOJIBKUMH CIIOCOOAMU MOT'YT pacrpeieauThCs
MEXIy HUMH MecTa?

3amada 19. CKOJIBKMMH cIIOCOOaMHM MOKHO COCTaBUTh KOMHCCHIO U3 3 YEJIOBEK, €CII UMEETCA 5
KaHauaaryp?

3anayva 20. 3anucath Bce OJIMHOXKECTBAa MHOKecTBa A={a, b, ¢, d}. CKoJIbKO X MOTYyYUIOCH?
Kaxk HaliTu 4KCiio BceX MOJIMHOXKECTB, HE

MIePEYUCIISAS DIIEMEHTHI?

3amaga 21. Mex 1y seMeHTaMi MHOXKECTB X U Y 3a2/1aHO COOTBETCTBUE «OBITh JIETTHTEIEM.
VYcTaHOBUTH, SABIISIETCS JIM OHO OTOOpaxkeHueM X B Y, ecnu: a) X={2, 3, 5, 7}, Y={15, 28, 37};

0) X={2,3,5,7}, Y={15, 21, 30}; B) X={2, 3, 5,7}, Y={4, 25, 21}.
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B xakoM u3 3THX ciry4aeB 3aJlaHO 0ToOpakeHne X Ha Y ?

3anaua 22. Jlokaszarb, 4TO MHOXECTBA A U B paBHOMOIIHBI, €CIu:

a) A — MHOXeCTBa CTOPOH TPEyrojibHUKA, B — MHOXeCTBO ero yrios; 6) A — MHOXECTBO OYKB B
CJIOBE «KOJIOC», B — MHOXecTBO mudp uncna 34574; B) A — MHOXKECTBO THEeW Henmenu, B —
MHOECTBO, dJIEMEHTaMU KOTOPOTO SBJISIIOTCA OYKBHI a, b, ¢, d, e, f, k.

3anmava 23. OTHoIIEHUE «OBITH AETUTEIEM» 3a/IaHO Ha MHOXecTBe A={5, 10, 15, 20, 25}.
[Toctpouts rpad 3TOro OTHOIIEHHUS, OIPECIIUTh €r0 CBOWCTBA U BUJ.

3anaua 24. 300pa3uTh OTHOIIICHHE MEX Ty O0beMaMHu MOHATHI Ha Kpyrax Dilfiepa:  a: «Iernoe
YHCIIO; B: «HATypPaIbHOE YHUCIION;

C: «OTPHILIATEIBHOE YHCIION.

3agayva 25. 115 KaKI0ro U3 MOHITHH YKa)KUTE POJIOBOE MTOHATHE:

a) «kBajapary; 0) «buccexTpuca yriay.

3amaua 26. JlaTh onpeeneHus MOHITHI: a) «OMCCEKTpHUCca yriiay,

0) «4eThIpeXyroibHUKY, B) «Tpaneuus». PaccMoTpure CTpyKTypy OIIpENEIEHUM; YKaXKUTeE
orpezensseMoe MOHSATHE; Olpeestollee MOHITHE; POJIOBOE MTOHATHE 10 OTHOLIEHUIO K
OTIpeNieNIIEMOMY; BHIOBOE OTIIMYHE.

3anava 27. YkaxuTe OMHOKH B CISAYIOUINX ONpPEAeICHUsIX:

a) MPSIMOYTOJIBHHUK — 3TO KOT'JIa BCE YIJIBI MPSIMBIE; 0) OTPE30K — ATO IpsMasi, OTPAaHUYCHHAS C IBYX
CTOPOH; B) IPOCTOE YHCIIO — ITO, KOTJ]a OHO UMEET TOJBKO JIBa HATYypPAIbHBIX JEIUTEIS.

3anayva 28. Kakue U3 npeayioxkeHui SBISIOTCA BbICKa3biBaHUsAMU: a) KemepoBo — cronuna
Kys6acca; 0) crynent ®M®; B) ABC paBen ABC; 1) cyliecTBylOT BHE3eMHbIE [TUBUIIU3AIIIH; [T)
Jlyna — cnyrauk Mapca.

3anava 29. HaiiTi 3HaueHUs HCTUHHOCTH BBICKa3bIBaHMiA: a) =3, 6)=-3; B) 13<15.

3amaua 30. Ha muoxectBe A={1, 2, 3, ..., 20} 3agansl npeaukatbl A(X): « YACIO X KPaTHO 3»;
B(x): «aucno x kpatHo 2». ChopmynupyiiTe npeaArKaThl U HAMIUTE KX MHOKECTBA HCTUHHOCTH, a
TaKXe N300pa3uTe OTHOIICHHS MEXy HUMH Ha Kpyrax Diinepa:

a) ; 0) A(X)B(x).

3amaua 31. Cpenu cienyromux IpeaioKeH! YKaKUTe BhICKA3bIBAHUS M IPEUKATHI U TIOSICHUTE
CBOI1 OTBET: a) 2 — HaTypaJlbHOE YUCIIO; 0) mpou3BeieHue yncen 2 u 7 paBHO 15; pa3HOCTh uncen X
u 3 paBHa 7; ) rpaduK QyHKIUN y=X CUMMETPUYEH OTHOCUTEIBHO OCH OpJMHAT.

3anaua 32. Jlansl npeaukaTsl: P(a,B): «mpsiMas a napajuieiabHa IpsSMoOi By,

T(a,B): «mipsiMas a JIexuT B miockoctu ». Chopmynupyiite BoickasbiBanus: a) () (a) T(a,a) 6) () (B)
P(B,a).

3anava 33. BeIsiBUTE JIOTUYECKYIO CTPYKTYPY CIEAYIOIINX BHICKA3bIBAHUN U 3aMMILINTE X
cumBonnyecku. [locTpoiiTe OTpuIlaHus K STUM BbICKa3bIBaHUsAM. OmpenenuTe 3HaUeHus
WUCTUHHOCTH TIPEJNKATA M €0 OTPUIIAHUS: a) TPH HEKOTOPHIX HATYPATbHBIX 3HAYCHUSIX Y HMEET
MECTO paBeHCTBO 3-y=y-1; 0) M000e AeHCTBUTEIBHOE YUCIIO X SBIISETCS PELIEHHEM HEpaBeHCTBA
X+3=0.

3anaua 34. Jloka3aTh, YTO BBICKa3bIBAaHUE A: «U3 TOTO, UTO X<3 CIEAYET, YTO X<5» - UCTUHHO, a
BBICKa3bIBaHUE B: « M3 TOT0, 4TO YETHIPEXYTOJILHUK — pOMO, CIEIYeT, YTO OH KBaJpaT» - JOXKHO.
3anava 35. Ha maOXecTBe X={2, 3, 4, 5, 6, 7, 8} 3aganbl npeauKkaTsl A(X): «4UCIO X KPAaTHO 4»,
B(x): «uncno x —yetHoe». a) HaliquTe 3HaueHNs HCTUHHOCTH BhIcKa3biBaHUi A(a) u B(a) npu
Ka)KI0M U3 3HaueHu# aX; 0) Ha OCHOBAaHUHU MOJTyYE€HHBIX OTBETOB BBISICHUTE, HCTUHHO JIH
BbIcKa3biBaHue «M3 A(X) cnenyer B(x)». Eciu na, To 3anummmre 3ToT (akT, UCTIOIB3YsI CHMBOI ; B)
MO>KHO JIM YTBEP)KJaTh, 9TO UCTUHHO BhICKa3biBaHue «M3 B(x) ciemxyer A(x)»? [Touemy?

3amava 36. BMecTO MHOTOTOUMS BCTaBbTE TEPMUHBI «HEOOXOUMOY, «IOCTATOYHOY WU
«HEO00XO0MMO U JIOCTATOUHO»: «/[J1s1 TOro, 4T00bI YKCIIO X SBJISIIOCH AenuTeneM yucna 15, ...,
YTOOBI YHCIIO X SIBJSUIOCH ISTUTENIEM Uncia S».

3anava 37. 3anuiuTe caeaAyoUe BbICKa3bIBaHUS, UCIIONB3YS CUMBOI : a) P(X) — mocTarounoe
yenosue ams T(x); T(x) — mocrarounoe ycinoBue ais P(x); B) P(x) — HeoOxoaumoe ycrnoBue s
T(x); T(x) — Heobxoaumoe ycnoBue ais P(x).

3anaua 38. JlaHbl TEOPEMBI: a) €CITU Ka)KJ0€ CllaraeMoe JAeIUTCS Ha JaHHOE YUCIIO, TO U CyMMa
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JEJIUTCS Ha IaHHOE YHUCIIO; 0) eClii HAaKJIOHHBIE, TPOBEICHHBIEC U3 OJHOM TOUKHU K OJTHOM U TOM ke
MPSIMOM, PaBHBI, TO PaBHBI M UX MPOoeKIuH. Kaxayro u3 HuX chopMyTupoBaTh MPH MOMOIIU
TEPMHHOB «JIOCTATOYHO» U «HEOOXOJAUMO.

3anaga 39. ChopmynupoBaTh CICIYIONMINE TEOPEMBI B BUE «ECIIH. .., TO», BBIICISIS B KOXKIOH U3
HUX YCIIOBHUE U 3aKJII0YCHHE: a) MePIEeHANKYIISP K OJHON U3 ABYX MapajlieIbHbIX MPSIMbIX €CTh
TaKXe MEePIEeHAUKYISAP K Ipyroii; 0) Tyru, 3aKII0YCHHbBIE MEXY PABHBIMU XOPJIaMH, PaBHBI.
ChopmynupyiiTe oOpaTHYIO JaHHOM, MPOTHBOTIOJIOXKHYIO TAaHHOK TEOPEMBI. Y CTAHOBUTH
HMCTHHHOCTb KaXXJ10U U3 TEOPEM.

3amaua 40. JlokaxxuTe, MOCTPOUB YMO3AKIIOUEHUS, YTO: a) urciio 113 He nenutcs Ha 6; 0)
Ha3BaHUS TOPOJIOB MUIIYTCS C OOJIBIION OYKBHI;

B) Ipo0b TpaBUIIbHAS.

3anaua 41. [IpoBepbTe ¢ MOMOIIBIO KPYTOB Dilyiepa MpaBUILHOCTh CIEIYIOIIUX YMO3AKITIOUCHUH:
a) Eciin 9eThIpexyroyibHUK — poMO, TO €ro JuaroHajyd B3auMHO MepreHIuKyasipasl. ABCD —
pom6. CnentoBaTenbHO, €ro AUaroHalld B3aUMHO MEePIeHIUKYpHBL, 0) HekoTopble cTyaeHThI
dakynbTeTa ne1aroruki ¥ METOJMKN HauyajabHOTo 00pa30BaHUs SBJSIOTCS YUUTEIIMU HauyaabHBIX
kJjaccoB. HekoTopsele yunTenst HaualibHbIX Ki1accoB crapiue 20 sier. Cie10BaTelIbHO, HEKOTOPBIE
crynentsl IIMHO crapiue 20 ner.

3anaua 42.HaiiTi 3HaYeHNE BBIPAKEHHS U OOBSICHUTH, KAKHE 3aKOHBI CIIOKEHHSI OBLIH MTPHU STOM
UCIIONB30BaHbI: (57+68+89)+(32+11+43);

0) 38+89+32+11.

3anava 43. O0bsicHUTE, TOYEMY HUKE IPUBEACHHBIC 33/1a4H pelIatoTcs cloxkenueM: a) Omns
coOpana rpudsI — 3 6enbix 1 2 mogocuHoBHKa. Ckosbko codpana Oinst rpudos? 6) B mapke 9
Oepes. Ux Ha 3 meHblue, yeM eneil. Ckombko eneit B mapke? B) Y Karu 6su10 3 mapa, a y Tanu Ha
1 map 6ompire CkonbKo mapoB O6bu10 y Tanu?

3anaua 44. JlaTb TEOPETUKO-MHOKECTBEHHOE UCTOIKOBAHHUE CIEAYIOIIEMY YTBEPKACHUIO: YTOOBI
BBIUECTh U3 YHCIIA CYMMY YHUCEJI, JOCTATOYHO BBIYECTh U3 ATOTO YHUCJIA IIOCIIEI0BATEIBHO KaXKI0€
cJIaraemMoe OJIHO 32 IPYTUM.

3anaua 45. Mcnonp3ys TEOPETUKO-MHOKECTBEHHOE OIIPEICIIEHUE PA3HOCTHU LEJIbIX
HEOTPHUIIATEIIbHBIX YHCeJI, I0Ka3aTh, 4TO: a) 5-2=3;

0) 3-3=0; B) 4-0 =4.

3anaua 46. Mcnionb3ys onpeeneHnue Nporu3BeAeHUs UENbIX HEOTPULIATEIbHBIX YUCE, 10KA3aTh,
yto: a) 5-2=10, 6) 1-7=7, B) 6:0=0.

3anava 47. 3anucaTh KOMMYTATUBHBIN U aCCOIIMATUBHBIN 3aKOHBI YMHOKEHHUS 1I€TTBIX
HEOTPULATENBbHBIX YUCET U JaTh UX UCTOJIKOBAHHUE C TEOPETUKO-MHOKECTBEHHBIX MTO3UIUH.
3anaua 48. Micnonb3ys onpeaeneHue 4acTHOTO Yhcell, MoKa3aTh (IByMs ciocobaMu), 4To: a)
12:3=4, 6) 6:1=6.

3anaua 49. O6bsicHUTE, TOYEMY IPUBEICHHBIE HUXKE 33/1a4 PEIIAtOTCs IeHCTBUEM JeTIeHUs: a) 6
KYCKOB caxapa pa3JIo’KWJIM B CTaKaHbI C YaeM 10 2 Kycka B KakIblii. Ha ckonbko cTakaHOB
xBaTtuio caxapa? 0) 10 Terpaneit pa3aenuny NSTH yueHUKaM opoBHY. CKOJIBKO TeTpaaen
TTOJTYYHUIT KaXKIbIN?

3anaua 50. [Toka3aTh, 4TO MHOKECTBO LIETBIX HEOTPULIATENIbHBIX YUCET SBISETCS MOAEIIBIO
cuctembl akcuoM 1 — 4 [leano. Kakoe 4ucIiio BBINONHSIET IPU 3TOM POJIb €AUHULIBI?

3agada 51. MoxHO I CUYUTATh MOJIENIBIO CUCTEMEBI akcroMm Ileano MmHOXkecTBO 3, 4, 5, 6, ...7
3amava 52. Jloka3aTh MpaBblii TUCTPUOYTUBHBIN 3aKOH YMHOXKEHHUSI OTHOCUTEILHO CIIOKEHUS C
TOYKH 3PEHUS aKCHOMATHKH.

3anmava 53. Micnonb3yst AUCTPUOYTUBHBIN 3aKOH YMHOXXEHHUS OTHOCUTEIHHO CIIOKESHHSI, BRIYUCITUTE
3HAYCHMUSI BBIPAKEHUS:

a) 57-247+57-362; 6) 47-3.

3agava 54. HaiinuTe 4acTHOE M OCTaTOK MPH JICJIEHUH, a HAa B, pE3YJIbTAT 3aMUIIUTE B BUJIE:
a=b-q+r, ecnu a) a=78, b=15; 6) a=810, b=31.

3anaua 55. [Ipu nenenuu ¢ octatkom yucia 100 Ha HaTypalbHOE YKUCIIO MOJYYUIIN OCTATOK,
paBHbIi 6. Haiinure yucio b.
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3amaua 56. JlokazaTh UCIOIB3YSl METO MAaTEMAaTHIYECKOW HHAYKIIMH, YTO VIS JITFOOOTO
HaTypaJbHOI'O YUCJIA N BEPHO UCTUHHO PABEHCTBO:

1+ 24+2+2+.. +2=2-1.
3anaua 57. Jlokazark, HCIIONB3YsI METOJ] MAaTEMAaTUYECKON MHTYKIIUU, YTO JJIS JIFOOOTO
HATYpaJIbHOTO YKCJIa N BEPHO YTBEPKICHUE!

(4-1):3
3amaua 58. HaiiguTte n-if u n+1-blii WICHBI, @ TAKKE CyMMY ITEPBBIX YWICHOB apu(PMETHICCKOM
nporpeccuu: 2, 5, 8, ... [IpoBepbTe MOTYyUYEHHBIN AJI1 CYMMBI pe3yJIbTaT, UCIOJIb3YsI METOT
MaTeMaTUYeCKON UHIYKIUH.
3anaua 59. Haiinure n-ii u n+1-plii WieHsbl, a TAKXKEe CyMMY N IIEPBBIX WIEHOB N'€OMETPUUECKON
nporpeccu: 1, ,, ... [IpoBepbTe MoydeHHBIH 151 CYMMBI PE3yJIbTaT, UCIIOJIb3YysS METO]T
MaTeMaTUYECKON MPOTrPECCUH.
3agayva 60. [Ipy u3MepeHnM pa3auyHbIX BEIMYUH NONYYniIn 8 M, 8cM, 8Kr, 8 MuH, 8 Muib. UTo
MOKAa3bIBACT B KAXKJOM cliydae yucio §?
3amaua 61. Haueptute nomanyro MPT Tak, yToObI 1yinHa oTpe3ka MP paBHsutachk 56 Mm, a qyinHa
orpeska PT paBusnace 42 mm. M3mepsre muinHy otpeska MT. Ckoinbko pemieHuil umeer 3agada’?
3anmava 62. O60cHyiiTe BEIOOD NEHCTBUS NPU PEIICHUH CIEAYIOMX 3a/1a4: a) B kycke ObL10
HECKOJIbKO MeTpoB TKaHu. [locie Toro, kak orpesanu 12 M, B kycke octanoch 18 M. CKoIbKO
METpPOB TKaHU ObUTO B Kycke? 0) JlnuHa rony0oii nentsl 57 cM. Po3oBas neHTa qyiMHHEe Tonyooin
Hal2 cm. HaliguTe 1inHy po30BOM JIEHTHI.
3anava 63. Pemmte pa3nuuHbIME crioco0aMu 3a7auu, MpuBeaeHHbIe HIKe. K KaXKI0ii n3 HUX naiTe
HauOoJiee 1eaecoodpa3nyo rpadguueckyro wunocTpanuio. a) CHavyalia B BAroH Norpy3mwin 23 T
rpy3a, notom emie 9. Uepes HeKoTOpoe BpeMs § T MPUIILIOCH BHITPY3UTh. CKOJIIBKO TOHH Tpy3a
ocTasiock B BaroHe? 0) XKene3HoqopoKHBIM MOCT UMEET TpH Tnposieta. JyimHa nepsoro mnposera 61
M. Tperuii nposer Ha 27 M JyIMHHEE IEPBOrO, a BTOpoil Ha 17 M kopoye nepsoro. Haiitu niuuny
MoCTa.
3anmaua 64. JlokazaTh, 4TO: a) CyMMa JIBYX YETHBIX YHCEN €CTh YHCIIO YETHOE; 0) CyMMa JIBYX
HEYETHBIX YUCEJI €CTh YUCIIO YETHOE; B) CyMMa YETHOTO M HEUETHOI'O YHCEJ €CTh YUCIIO HEYETHOE.
3anmava 65. 3anuIuTe, UCMOJIb3Ysl CUMBOJIBI MATEMAaTUYECKOM JIOTUKH, CBOUCTBO peIEeKCUBHOCTH
OTHOIIIEHUS JIETUMOCTH HATYPAJIbHBIX YHCEI U JOKKHUTE €T0, OMUPAsCh HA OMPEIETICHUE ITOTO
OTHOLLICHHUS.
3amaua 66. lansl yucna 100, 252, 630, 257. He mpou3Bojs AeneHUs], yCTAHOBUTE KaKUe U3 HUX
KpatHsbl 2, 3,4, 5,9, 25.
3amaua 67. BMecTo 3Be3/104YKH MOCTaBbTE TaKyI0 UQPPY, YTOOBI MOTYIHIOCH YUCIIO, JAeIsIeecs Ha
9:a) 179%; 6) 54*0; B) 5*31.
3amaya 68. [lokaxuTe, uto a) (64-64):63; 6) (54-23):40.
3anaua 69. Jlokazarb, YTO BCIKOE YETHIPEX3HAYHOE YMCIIO BUAA JenuTcs Ha 11.
3amaua 70. U3 uncen 199, 267, 389, 437 BeIOpaTh MPOCTHIE YKCTIA.
3agaua 71. 3anummMre KAaHOHUYECKOE Pa3IoKEeHUE YKciia Ha IPOCTble MHOXKUTENH: a) 168; 0) 972;
B) 2526.
3anmava 72. Haiiti HanOonpIuii 001U 1eTUTeNh U HaNMEeHbIee 00I1ee KpaTHOE YHceN IBYMS
criocobamu: a) a=144, B=360; 6) a=3762, 8=4446; B) a=80, B=120, c=280.
3amaya 73. I3BeCTHO, UTO €CJIM HaHOOJIBIINK OO AEIUTENb YHUCET
au BpaseH 11, To uncna umerot Bua: a=11p, B=11q. Uemy paBeH HaubonbIIMii OOIIMN AETUTENb
YHCeN P U q.
3anaua 74. He BbIIONHSS AeNeHUs, TOKa3aTh, uTo unucaa 6075 u 13860 kpatusl 45.
3amaua 75. Haiitu udpsl X U y Takue, 9T00BI YUCIIO JACIUIIOCH

Ha 36.

TunoBble TEKCTbl KOHTPOJIbHBIX padoT
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1. [TonsiTue MHOXecTBa. DneMeHThl MHoOkecTBa. I[lycTtoe MHOecTBO. CrocoObI
3a/1aHusl MHOKECTB. 300paskeHrne MHOKECTB C MOMOIIBI0 KpyroB Diiiepa.

2. 3anucath MHOXECTBO A, »3JIEeMEHTaMU KOTOPOTO SIBJISIOTCS HATypajbHbIC
JIEUTENN yncia 24 ¢ OMOIIBI0 XapaKTEePUCTUUECKOr0 CBOMCTBA 3JIEMEHTOB U MEPEUUCIICHUS
3JIEMEHTOB MHOKECTBA.

1. OTHomIeHUST MEXAy MHOXKecTBaMu. KoOHeYHble W OECKOHEYHBIE MHOYKECTBA.
[ToAMHOXK€ECTBO MHOKECTBA. Y HUBEPCATIbHOE MHOKECTBO. PaBHbIE MHOXKECTBA.
2. Hano muoxkectBo A ={72, 56, 513, 117, 324}. CocTaBuUTh NOAMHOXXECTBA

MHO’KECTBa A, COCTOSIIUE U3 YHUCEN, KOTOpHIC: a) AensaTcs Ha 4, 0) He nensarcs Ha 10.

1. [Tepeceuenne mHOkecTB. CBoicTBa mepeceueHHs MHOXecTB. OObeauMHEHHE
MHOXkecTB, CBolcTBa O0OBEIMHEHHS MHOXECTB. JIMCTpUOyTHBHBIE CBOWCTBA oOIeparui
NepeceYCHMsI U OObETMHCHHUS.

2. [IpakTtnueckoe 3amanne. P — wMHOxkecTBO Tpamenuid; Q — MHOXECTBO
YEeTBIPEXYTOJBHUKOB, UMEIOIIMN IpsiMON yroi; M — MHO)kecTBO KBanparoB. [loctpoiite kpyru
Diinepa J1s1 JAaHHBIX MHOXKECTB U OTMETHTE IITPUXOBKOI 00J7acTh, M300paXkaroiee MHOKECTBO:
P\QM.

1. HexapTroBo mnpousBeneHue MHOKECTB. (CBOMCTBa JEKAPTOBO IMPOU3BEACHHUS.
CnocoObl  HaxOXJACHHS JAckapToBa npousBeneHus. [lonarue koprexa.Coderanus 0Oe3
MOBTOpPEHMM. YNCII0 TOAMHOKECTB KOHEYHOTO MHOKECTBA.

2. [IpakTrueckoe 3aganue. CKOJIBKUMHU CIIOCOOAMH MOYKHO COCTAaBUTh KOMUCCHIO M3
3 4eNoBeK, €CJIM UMEETCs 5 KaHaAuaaTyp?

6.2. IlpumepHble BONMpoOChbl M 3aJaHusl / 3aaauM I TPOMeEKYTOUYHOI
arrecTauuu

Ta6auna 9.1 - [IpumepHbIe TeOpeTHYECKHE BOMPOCHI M MPAKTHYECKHE 3aaHUsI
K 3K3aMeHy (cemecTp 2)

Pa3nens! u TeMbl IIpumepHsbIe [IpumepHBIe TpaKTUYECKUE 3aAaHUS
TEOPETUYECKHE BOITPOCHI
ONEMEHTHI ITonsTe MHOXKECTBA. 1.X — MHOXXeCTBO JABY3HAa4YHbIX yHcel, Y —
Teopuun DNeMEeHThl MHOXECTBA. MHO’KECTBO YETHBIX uncen, P — MHOXecTBO
MHOKECTB ITycroe MHOXECTBO. qucell, KpaTHbIX 4. KakoBsl
Crnioco0sl 3a1anus XapaKTePUCTUIECKHE CBOMCTBA DJIEMEHTOB
MHOXkecTB. M300paxkenne | MHOXecTBA=X Y O PuB=(X[J
MHOXECTB C TTIOMOIIBIO Y) [ P?
Kpyros Jiepa. N306pa3ute mHOXkecTBa X, Y, P, A u B pu
OTHOMICHUS MEXKTY MOMOIIIH KPYToB Diiepa.
MHO>KECTBAMHU.
Onepanuu Haj 2. JlaHbI MHOXECTBA: A — MHOYKECTBO
MHO>KECTBaMU HaTypaJIbHBIX YuCell; B — MHOXeCTBO
HaTypaJIbHBIX YHCell, KpaTHbIX 7. BepHo nu.
Yro: 1) 84 1 A\B2) 17 [J A\B.
3. Kakwue uncna npuHaaIexar MHOKECTBY A \
B 0 C, ecnu : A — MHOXECTBO HaTypalbHBIX
qrcell; B — MHOXKECTBO HaTYpaJIbHBIX YHCET,
KpaTHBIX 7; C — MHOXECTBO HaTypaJIbHBIX
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4yucen, KpaTHbIX 3.

4. Ha xakue Kj1acchl MOKHO pa3OuTh
MHOECTBO TPEYTOJIbHUKOB IPU TOMOIIH
CBOMCTBA «OBITH OCTPOYTOJILHBIMY»? HauepTure
IO JIBa TPEYTOJIbHUKA — IPEICTaBUTEIICH
KaXKJI0r0 U3 KJIaCCOB.

DJIEMEHTHI
KOMOWHATOPHKHU

KombunaTtopssle 3a1aun.
Pa3smemenus ¢
MMOBTOPECHUSIMHU.
Pasmemienus 0Oe3
IIOBTOPEHUM.
[TepecTanoBku 6e3
IIOBTOPEHUM.
[TepecranoBku ¢
MMOBTOPECHUSIMHU.

Cpenu cienyrommx npeioKeHUH BbIICINTE
BBICKA3bIBAHUS U IIPEANKATHI:

- «Hekortopsle ydamuecs Halen rpymnsl
CIIOPTCMEHBDY;

- «["opox x crout Ha Oepery Mopst y»;

- «Kakas peka Bnagaet B benoe mope?»;

Ha muoxecte M={1,2,......,10} 3anan
npenukar B(x): «Hucino X ABisercs AeauTeseM
yrcna 80». ChopmynupyiiTe OTpUllaHHUE ITOTO
IpeluKaTa u HalJIuTe ero MHOXKECTBO
MCTUHHOCTH, UCIIONB3Ys JUarpammbl Diiiepa-
Benna.

Brigenute B cneayonmx Teopemax
Pa3bACHUTENIBHYIO YaCTh, YCIOBUE U
3aKJIIOueHue. 3auIIUTe UX P TOMOIIU
CHUMBOJIOB MaTE€MAaTUYECKOM JIOTUKH.
Chopmynupyiite He0OOX0IUMOE U JOCTATOYHOE
YCIIOBUS, IPOTUBOIIOJIOKHYIO U OOPATHYIO
TEOPEMBI:

1) Ecnu HaTypalibHOE YMCIIO OKaHUYHUBAETCS
JIBYMsI HYJISIMH, TO OHO JIeUTCA Ha 4;

2) Ecnu aBa yriia TpeyroibHUKa KOHTPYIHTHBI,
TO OH PaBHOOEIPEHHBI;

3) Ecnu Touka nexxuT Ha MepreHIuKysipe,
IIPOBEJIEHHOM Y€PE3 CEPEINHY OTPE3Ka, TO OHA
paBHOYZAJIEHa OT €ro KOHIIOB;

CucreMsl
CUUCIIEHUS

IlonsaTHue cucTeMEBI
CUHHCJICHHA.

Tlo3umoHHbIE 1
HETO3ULIMOHHBIE CUCTEMBI
CUMCIIEHUSL.

3amrch 1 Ha3BaHUE YMCEI
B IECATUYHON CUCTEME
CUMCIIEHUS.

Apudmernueckue
NEUCTBUS B JIECATHUYHOH
CHUCTEME CUHCIICHUS

3anuimuTe B pUMCKOM CUCTEMe CUucieHus: 35,
128, 467, 1949, 2385, 19589.

Ha npumepe cnoxxenus uncen 1385 u 2497
MOKa)KUTE, KaKue TeopeTuIecKue QaxThl JIexar
B

OCHOBE aJITOPUTMA CJIOKEHUSI MHOTO3HAUHBIX
quCel.

.Ha nmpumepe HaxoxaeHUsT pa3HOCTH YHCEI
3487 n 2398 npownrocTpupyinTe
TEOPETHYECKHE
OCHOBBI ~ aJlrOpUTMA
CTOJIOMKOM.

BbIYUMTAaHUA YHUCCJI

3aHI/IHII/I TC B )IBOI/I‘-IHOf/i CUCTEMEC CYUHCIICHUSA
yucno: 29; 50; 140

I[GJ'II/IMOCTI) YHUCCII

TlonsaTHe OTHOLIEHUS

Korna Tpex3Haynoe uncio, ABe nepabie HUQpsI
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JCIINMOCTH Ha MHO>KCECTBE KOTOPOro OANHAaKOBEI, @ TPECThs PaBHA 5,
LEJIBIX HCOTPHULIATCIIbHBIX pasaciiiiii Ha OAHO3HAYHOC YUCJI0, TO B

JHCell. ocTaTke nosyuyuiock 8. Haiitu nenumoe,
JICIINTEIb U
CBoiicTBa OTHOIICHHUS YJacTHOE.
JICIIMMOCTH.
[Ipu nenenun Hekoroporo yucia Ha 13 u 15
JlenuMoCcTh CyMMBHI, MOJIYYWJIMCh OJJMHAKOBBIC YAaCTHBIE, HO TIEPBOE
MIPOU3BEICHUS U JiefieHue OBLIIO ¢ OCTaTKOM 8, a BTOpoe JCIICHHE
pa3HOCTH. 6e3 ocraTtka. Haiitu 310 "mco.

[Ipusnakum nenumoctu Ha | HaiiTu Bce umcna, npu I€JIEHUU KOTOPBIX HA 7
2,3,4,5,9,25. B YACTHOM TOJTYYUTCS TO YK€ YHCII0, YTO U B
OCTaTKe.

[Ipu nenenun Ha 2 4KUCIIO AAa€T OCTATOK 1, pu
neineHuu Ha 3 — octatok 2. Kakoi octaTtok
JaeT

ATO YMCJIO MPHU JICJICHUH Ha 67

AtTecTanus o AUCUUIUINHE — 9K3aMEH - BKIIIOUAIOT CIIEAYIOIINe GOpMbI KOHTpOIIs: 1)
3K3aMEHAalOHHBIE BOIIPOCHL; 2) KOMIETEHTHOCTHOE 3a/JaHHeE.
sl TONOKUTENBHOW OLEHKH HEOOXOAMMO KayeCTBEHHO OTBETHTh YCTHO Ha JBa BOIPOCaA,
BBINIOJIHUTh KOMIIETEHTHOCTHOE 3aJaHue. BaXHbIM (akTOpoM SBISAETCS yYMEHHE HK3aMEHYEeMOTO
OTEepHUPOBaTh B CBOEM OTBETE CCBHUIKAMH Ha COOTBETCTBYIOIIECE MOJOKEHUE B YU4EOHOH WM HAy4YHOM
JIUTEpaType.
Kpumepuu oyenku cpopmuposannocmu KOMREmMeHyuil Ha IK3amene

O1eHKa «OTJHYHO» - OLIEHKA oOydaromieMycsi, IIyOOKO ¥ MPOYHO YCBOMBIIEMY MPOTPaMMHBIN
Marepual, HCUYEpPIIBIBAIOIIE, MOCIIEI0BATENBHO, JIOTMYECKH CTPOMHO €ro M3JaraBIleMy, B OTBETE TECHO
YBSI3aBIIEMY TEOPETUYECKUH MaTepHan C MpakTHKOH. [Ipu 3ToM oOydaromuiicss He 3aTpymHSETCS C
OTBETOM Ha BHJIOW3MEHEHHOE 3aJ1aHHe, CBOOOTHO CIPABISIETCS ¢ METOJUUECKUMH 3aadyaMu, BOIIPOCAMU
U JpyruMu BHJaMU TIPUMCHCHHA 3HaHI/II>'I, MMOKa3bIBA€T MCTOJUYCCKYIO OJpyAUIWIO, 3HAHUC
HEepPHOINYECKOIl IleyaTy, BiIageeT pa3Ho00Opa3HBIMH HABBIKAMH U YMEHHSAMH.

OneHka «XOpoILIO» - OIEHKa 3a TBEPJOE 3HAHME MPOrPaMMHOIO Marepuala, KOHKPETHOE €ro
U3JI0KeHHe, 0e3 CyIECTBEHHBIX HETOYHOCTEH, NpaBWILHOE TPUMEHEHHE TEOPETUYECKUX 3HAHHI,
BJIaJIeHHE HEOOXOJMMBIMU HABBIKAMU M YMEHUSIMHU.

OneHKka «y/I0BJIeTBOPUTEJbHO» - OLEHKAa OOydaromemycsi 3a 3HaHHE OOIIMX IOJIOXKEHUN
OCHOBHOT'O MaTepHaia, KOTOPbIi OJJHAKO HE YCBOWJI €ro JEeTalIeH, JOIMyCKaeT HETOUHOCTH, HEA0CTaTOUHO
npaBHIbHBIE (OPMYITHPOBKH, HAPYILICHNE TTOCIIE0BATEIIFHOCTH B H3JI0)KEHHH IIPOrPaMMHOT0 MaTepuaa
Y UCTIBITHIBACT TPYAHOCTH B IPUMEHEHHN HAaBBIKOB U YMEHHH.

OneHka «HeyAOBJIeTBOPHTEJbHO» - OIIEHKA 00YyYaroIieMycsl, KOTOpPbIif He 3HAeT 3HAYMTENILHOM
JaCTyu MporpaMMHOr0O mMarepuajia, U TCPMUHOJIOIMHU JUCHUILIMHBI AOIYCKACT CYIIECTBCHHBLIC OIHI/I6KI/I,
HEYBEPEHHO C OONBIIMMHU TPYAHOCTSIMU H3JIaraeT Marepual, y KOTOPOTrO OTCYTCTBYIOT TpeOyemble
HaBbIKW U YMCHUA.

CocraButens: Ilomosa JI.B.., crapmmii mpenonaBarens kadeapbl MEJaroTHKH W METOJAUKH
HayalbHOTO 00pa3oBaHus paKynbTeTa ncuxoioruu u negaroruku HOU Keml'V.
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