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1 Ieab AMCUUILUIMHBI.
B pesynprare OCBOEHHMS [AaHHOW IUCHMIUIMHBI Yy OOYYaroLmIerocs: JOJDKHA OBITh
copMHpOBaHa KOMIIETEHIIMSI OCHOBHOW Ipo(deccnoHanbHONH 00pa3oBaTeNbHON MPOrpaMMbl
OakanaBpuata: OITK-8.
CopnepxaHue KOMIETEHLIUN KaK IUIAHUPYEMBIX PE3YJIbTaTOB OOYyUYEHHS 110 JUCLUILINHE

cM. Tabmnel 1 u 2.

1.1 ®dopmupyemblie KOMIETEHUHHU

Tabmuua 1 - ®opmupyembie TUCHUILUIMHON KOMITETEHIIUH

Haumenosanue suoa

Haumenosanue xamezopuu
(epynnwi) Komnemenyuil

Koo u nazeanue KomnemeHyuu

KomMnemeHyuu
(VHUsepcanvhas,
obwenpogeccuonanvhas,
npogeccuonanvras)
Oo6menpodeccronaibHas HayuHnbie 0CHOBBI
IeIarorn4ecKkou
JCATCIIBHOCTU

OIK-8. CnocobeH OCyYIIEeCTBIATh
NeaaroruucCKyro JICATCIbHOCTL Ha
OCHOBE CIICNUAJIBbHBIX HAayY4YHBIX
3HaAHUU

1.2 UHauKaTOpbI 10CTUKEHUS] KOMIIETe HIU it
Tabnuna 2 — UHaukaTopsl TOCTHXKEHUST KOMIIETEHIIUH, pOpMUpyeMble AUCHUTIITMHON

Kon u nazpanue HNuaaukatopsl JIMCLMILTMHBI ¥ TPAKTHKH, ((OPMHUPYIOIIHE KOMIICTCHIUIO
KOMITETEHIIUH JIOCTH KEHHUS OIIOIT

romrerenuu no OITOIT
OIIK-8. OIIK 8.1. ITpumenser | 51.0.03.01 OO0m1ast ICUXoNorus
Cnocoben cnenuanbaele Hayunsle | b1.0.04 BospacTHast anaTOMUS ¥ (PU3UOTIOTHS
OCYILIECTBIIATE sanms  mpeamerroii | P1.0.06 Creruanbhas KOppeKIHMOHas Mejlaroruka 1
HeJarorudecky | o6mactu B | [CHXOIOIHA
10 JIEATEIBHOCTD | [earoriyecKoil b1.0.10.01 ECTeCTBvosHaHI/Ie
Ha OCHOBE | esITelbHOCTH o 51.0.10.02 Pyccknii si3p1K

b1.0.10.03 Maremartuka

CHCIMHMATBHBIX TPOHITIO MOATOTOBKH. 51.0.10.04 JleTckas muTepaTypa B Ha4aIbHOM
HAYYHBIX OIIK 8.2. Bmagneer 06pa3oBaHHH
SHaHHH METOaMH  HAY4YHOTO | §1.0.12.01  Meroauka o6ydeHHs PyCCKOMY SI3BIKY U

HACCIICIOBAHNA B | uTepaType B Ha4aJIbHOM 00pa30BaHUU

MpEeMETHOM 00JIacTH.
OIIK 8.3. Baaxgeer
METOJaMH aHaJIN3a
IeIarornyecKou
CUTYaIluu U
poeCCUOHAIBHOU
pediekcuy Ha OCHOBE
CHeIHabHBIX HAYYHBIX
3HAHUH B IPEIMETHBIX
00J1aCTAX 10 MPOPHUITIO
ITOJITOTOBKH.

b1.0.12.04 Meroauka 00y4eHHs n300pa3uTETbHOMY
HCKYCCTBY M TEXHOJIOTUH C TIPAKTUKYMOM B HaYaJIbHOM
oOpa3oBaHUH

B2.0.01(Y)  VYueOnas npakTtuka. TexHomornueckas
MPaKTHKa
b2.0.04(I1)  IIpomsBoacTBEeHHAs MPAKTHKA.

[enarornveckas mpakTHKA

B3.01(I) ITonroroBka k caadve U caada
rOCYZIapCTBEHHOI'0 9K3aMeHa
b3.02(/]) BrmonHeHHE u
KBaJTM(UKAITMOHHOW PabOTHI

3aIllUTa  BBIITYCKHOU




1.3 3nanus, ymenus, HaBbIkd (3YB) no nucuunianue
Tabnuua 3 — 3HaHus1, yMEeHuUs1, HABBIKU, OPMHUPYEMbIE TUCIUILITMHON

Kox wm nasBanue | MHaukaTopsl 3nanus, ymenus, HaBbikH (3YB), hopmupyembie
KOMIICTCHIIN U JOCTHUXKCHUS IlHCLIPIHJ'IHHOfI

KOMIICTCHIIUH,

3aKpeIICHHbIE 32

JMCITUTIIMHOMN
OIlK-8. OIIK 8.1. IIpumenser 3HaTh:
Crocoben CHELHAJIbHBIE Hay4YHBIE - Hay4YHO€ COJEpKaHHE€ M  COBPEMEHHOE
OCYIICCTBILAITH 3HaHUS  TNPEJMETHOW | COCTOSIHHME PeAMETHON obnactu «MaTeMaTuka,
HCAAroOrmaeCKyto | nGracru B - METOIbI AaHAIIM3a NENarOTHYECKOM CUTyalluy Ha
ACATCIBHOCTE HA | 1o narornueckoit OCHOBE CNENMAJIbHBIX HAYYHbIX 3HAHU;
SEEEE:HLHHX JEeSITEILHOCTH o - M€X3HI/I3N£I>I npoecCHOHANBHON pedICKCUU B
HAYUHbIX 3HAHMI PO UITIO TOATOTOBKU. | TIEIarOTHYECKOM JIeATETbHOCTH.

OIIK 8.2. Bmageer YMerTh:

METOJaMU Hay4HOT'O - WCIOJBb30BaTh HAy4YHBIE 3HAHUS TMPEIMETHOM

HCCIEIOBaHUS B | oOnactu «MatemaTuka» B IIeJarorunaecKom

MpeAMETHOM 00IacTu.
OIIK 8.3. Bmageer
METO/IaMH1 aHaJIN3a
eJarornyecKoi
CUTYaIluu 1
npohecCuoHAITBHOU
pedrexkcun Ha OCHOBE
CHEIMATbHBIX HAYTHBIX
3HAHUU B TPEAMETHBIX
00JacTsAX Mo MpouITIO
MOATOTOBKH.

JESITeIbHOCTH 110 MPOIITIO MOATOTOBKHY;
- IPUMEHATH NMPOPECCUOHANBbHYIO PE(IIEKCHIO B

NEeIarOTHYeCKOW  JEeSITebHOCTH 10 TPOQHITIO
IIOATOTOBKH.

Baaners:

- crnocobamMu  TNPUMEHEHHs]  Pe3yJbTaToB

COBPEMEHHBIX HAy4YHBIX HCCIEIOBAHUIN MPEIMETHOMN
obmactu  «Marematuka» B I€JarorH4ecKou
JESITEIbHOCTH 110 MPO(UITIO MOrOTOBKH;

- METOIAMH aHAJIA3a [1€JarOrM4eCKOi CUTyalluy 1
pednekcueit mpodeccnoHaTbHOM ASSITEIBHOCTH Ha
OCHOBE CIEIIUAJIHBIX HAyYHBIX 3HAHU.

2. O0BbEM M TPYA0EMKOCTH TUCIHUIJIMHBI IO BUAAM Y4eOHbIX 3aHATHI.

DopMBbI IPOMEKYTOUHOM ATTECTALUM.
Tabmuma 4 — O6beM U TPYJ0EMKOCTh JUCITUTLIMHBI 110 BUAM YUEOHBIX 3aHATHI

Obwaa mpyooemkocms U 8U0bL Y4eOHO

06vém yacos no popmam

0O6vém yacos no popmam

pabomol no oucyuniure, NPOBOOUMbLE 8 obyuenus 0Oyuenus
pasuvix hopmax OO 300
1 O61mas Tpy10eMKOCTh TUCIUTUTHHBI 360 360
2 KonrtaktHas pabora oOydammxcs c
mperiogaBareneM (M0 BHAAM  y4eOHBIX
3aHATHI) (BCEro)
AynmuTtopHas paboTa (Bcero): 78 14
B TOM YHCIIE:
JIEKIUH 32 6
MPAKTHUYECKUE 3aHSTHS, CEMUHAPBI 46 8
MIPaKTUKYMBI

n1abopaTopHBIE PabOTHI

B UHTEPAKTUBHOHN (opme

B AJIEKTPOHHOH (opme

Breaynutopnas pabora (Bcero):

B TOM 4HWClIe, HWHIUBHIyaJIbHAs
pabora 00y4aroUIMXCsI c




IpernogaBaTCiIcM

MOJrOTOBKA  KypCOBOM  pabOThI
1

/KOHTaKTHas pabora

rpyIIoBasi, WHINBUIyaTbHAS

KOHCYJIbTallUAA U MHBIC BUbL yqe6H0171
ACATCIBHOCTHU, NpeAyCMaTpUBarOIInEe
TpynmnoByro WJIHM HWHAWBUAYAJIBHYIO

paboty 00y4aromxcs c
MpernoaBaTeyieM)
TBOpYECKas paboTa (3cce)
3 CamocrosiTenbHas paboTa O0y4arOIMIUXCS 210 328
(Bcero)
4 IIpomexkyTouHas aTTecTalys
oOydaromerocss - SK3aMeH - 2 ceMecTp,
3K3aMeH - 3 ceMecTp, 72 18

3. YueOHO-TeMaTHYeCKHil IVIAH M COepPKaHue NUCHMILIUHBI.

3.1 YueOHO-TeMATHYECKHUHA TLIAH

Tabnuia 5 - YueOHO-TeMaTHyecKuil Ii1aH OYHOM U 3a04HOM (OopMbI 00ydeHUs

Ob6mas TpynoemkocTh 3aHsATHIl (4ac.) Popmsbl
Tpynoé 0P0 300 TEKYLICTo
E Pas/ienbl i TeMbI MKOCTb | AynuTOpH. AymutopH. | CPC | KOHTPOJIA A
5 UCIUATUTHHDI (6ceco 3aHATUS 3aHATHS TIPOMEKYTO
S 110 3aHATHAM “ac) | pexn | mpaxt | cpe | nex | mpax o
g:g( L. T. aTTecTaluu
3. ycIeBaeMo
< CTH
Cemectp 2
1 | Teoperuueckue 80 8 8 64 2 1 34
OCHOBBI U3y4YEHUS p
3JIEMEHTOB TEOPHUHU
MHOKECTB
2 | Maremaruueckue 52 6 6 40 1 1 70
MOHSATHS, 1P, IIP 2
MaTeMaTH4eCKHe
MIpeI0KEHUs
3 | Teopemsl u ux 24 2 2 20 1 1 66
CTpYKTYypa. ITP
YMO3aKIH0YEHHUS.
4 | DnemMeHTbl 24 2 2 20 1 65 p
KOMOMHATOPHKH
[MpomexyrouHast 36 9 YO-4
aTTecTauus
NTOI'O no cemectpy 216 18 18 144 4 4 235
Cemectp 3
5 | Paznuunsie 20 2 4 14 1 21 [P
MOJIXObI K




HOCTPOCHUIO
MHOKECTBA L CJIBIX
HCOTPHUIATCIIbHBIX
YHCeIL.

AxcroMaTHu4ueckoe
MOCTPOCHUE
MHOXECTBA LI CJIBIX
HCOTpI/IIIaTeJII)HI)IX
YHCel.

20

14 1 12 I1P, ITP 2

CucreMsl
CUMCJICHUS.

14

12 1P

JenumocTts yucer.

14

12 1P

TlomoxurenbHbIE
paloHaIbHbIE
qucIIa.

14

12 1P

10

ANTOPUTMBI U UX
CBOMCTBA

14

12 1P

11

DnemMeHTHI anreOpsl
Y TEOMETPUHU

20

14 1 12 ITP, YO-2

Hrorosasa
aTTecTanus

36

9 vVO-4

HUTOI'O no cemectpy

144

14 28 66 2 4 93

Bcero:

360

32 46 210 6 8 328

[Mpumeuanue: YO - ycmuviii onpoc, YO-1 - cobecedosanue, YO-2 - koanoxkeuym, YO-3 - 3auem, YO-4 — sx3zamen,
IIP - nucvmennas paboma, IIP-1 - mecm, IIP-2 - xonmponvuas paboma, I1P-3 scce, IIP-4 - peghepam, IIP-5 -
Kypcoeas paboma, I1P-6 - nayuno-yuebunwiii omuem no npakmuxke, I1P-1 - omuem no HUPC, U3 —unousudyaivhoe
sadanue; TC - konmpons ¢ npumenenuem mexnuveckux cpeocms, TC-1 - komnviomepnoe mecmuposanue, TC-2 -
yuebnvle 3a0auu, TC-3 - KOMNIEKCHbIE CUMYAYUOHHbLE 3A0aYU.

3.2. ConeprkaHue 3aHSATHI 10 BHJAaM y4eOHOH padoThl

Ta6muma 6 — CoaeprxaHue JUCITUTITAHBI

No HaumenoBanue paszena
/o UCIUATUINHBL Coneprxanne
2 cemecTp
Cooepoicanue 1eKYUOHHO20 Kypca
1 DJIEMEHTHI TEOPUH [TonsTe MHOXKECTBA, HIIEMEHTA MHOKECTBA, ITyCTOIO
MHOXECTB MHOkecTBa. KoHeuHblie 1 OeckoHeuHbIe MHOXKeCTBa. CIIOCOOBI
3aJIaHUsI MHOXECTB: MIEPEUMCIICHUEM BCEX SIIEMEHTOB
MHOECTBA, YKa3aHUEM XapaKTEPUCTUUYECKOTO CBOMCTBA
3JIEMEHTOB MHOKECTBA.
2 OTHOLIEHUS MEXTY OTHOLIEHUS! MEXAY MHOKECTBaMU. BKiltoueHre MHOKECTB.
MHOECTBAMU [Tepeceuenune MmuoxkecTB. OOBbEIMHEHNE MHOMKECTB.
3 Onepanuu Haj CoiicTBa onepaiuii 00beTUHEHUS U TePECeUeHUs] MHOXKECTB.
MHOECTBAMU Brruntanue mHoxecTB. JlonosiHeHue MHokecTBa. CBolicTBa
omepaiuu BeiuuTanus. M3o0paxeHue onepanuii Haj
MHOECTBaMHU Ha Kpyrax Jiiepa-BenHa.
4 Knaccudukarus [TonsiTne pazOueHnss MHOKecTBa Ha kKiacchl. Kinaccudukanus
MHOKECTB MHOKECTB C IIOMOUIBIO OJTHOIO U JIBYX CBOMCTB. /lekapToBo

IMMPOU3BCACHUC IBYX MHOXCCTB. Harnsagaoe MpeaACTaBJICHUC
JACKApPTOBA NPOU3BCACHUA IBYX MHOKCCTB: IIPH TOMOIIH

7




HaumenoBanue pazaena

/1 JIMCIIUTIIMHBI Conepxanne
TabnmuIkl, rpada, Ha KOOpAMHATHOU TIocKkocTH. KopTek, minHa
KopTexa. /J[ekapToBo Npou3BeAeHUE N MHOXKECTB. Yucio
9JIEMEHTOB B JIEKAPTOBOM ITPOM3BEIEHNUN KOHEUHBIX MHOXECTB.
5) Maremaruueckue MaremaTrnueckue noHsaTus. O0BEM U coaepKaHNe TIOHSATHSL.
TIOHATHUSA OTtHo1eHus Mex 1y NOHATUAMU. OlpeieseHue NOHITHIM.
TpeboBanusi, MpeabsIBIsIEMbIe K ONPEACTCHUIO TIOHITHM.
6 Maremaruueckue Matemaruueckue npeioxkeHus. Boicka3zpiBaHus U
MpeI0KEHUs KonbroHKIMS ¥ TU3BbIOHKIINS BBICKa3bIBaHUI BhICKa3bIBaHUS C
kBaHTOpaMu. OTpUlIaHNE BbICKa3bIBaHUM
7 Bricka3biBaTenbHbIE BrickaspiBarenbHbie (GopMEI (TTpeaukathl). KOHBIOHKINS 1
hopmbl TU3BIOHKIINS BBICKA3bIBATENbHBIX (popM. Bricka3piBaHus ¢
kBaHTOpaMu. OTpullaHue BbICKa3bIBaTeNbHBIX opM. KBaHTOpBI
8 Teopemsl u ux ctpykrypa. | Crpoenue treopembl. Bunsl Teopem. I1pasuio. @opmyina.
YMoO3aKI04eHusl. YmozakmtoueHus. CTpykTypa yMo3akitoueHus. Buabl
YMO3aKII4YeHNUH (AeTyKTUBHbIE, UHAYKTUBHBIE, 110 AHAJIOTUN)
9 OneMeHTbl OnemMeHTbl KOMOMHATOpUKH. [IpaBuia cyMMbI U IPOU3BEIACHHUS.
KOMOMHATOPUKHU Pa3memienus ¢ nopropenueM. Pazmenienusi u nepectaHoBKHU 0€3
noBTopeHuil. Couetanusi 6€3 NOBTOPEHUI
Temobl npaxmuuecxux/cefwuuapcxux 3aHAMUL
1 DneMeHTBl TEOPHH [IpakTuueckas paboTa Mo 3aKpeneHUI0 MOHATHS MHOKECTBA,
MHOKECTB 3JIEeMEHTa MHOKECTBA, IIyCTOr0 MHOKecTBa. KoHeuHble u
OeckoHeuHble MHOKecTBa. CIOCOOBI 3a1aHNsT MHOKECTB:
MIEPEUNCIIEHUEM BCEX 3JIEMEHTOB MHOYKECTBA, YKa3aHUEM
XapaKTEPUCTUYECKOTO CBOMCTBA AJIEMEHTOB MHOKECTBA.
2 OTHOLIEHUS MEKITY [IpakTrueckas paboTa Mo 3aKpPEIICHUIO TOHATHH OTHOIIICHUS
MHOECTBAMHU MEXy MHOXecTBaMH. Bkitouenne MHOkecTB. [lepeceuenne
MHOKeCTB. OObeJMHEHHE MHOKECTB.
3 Onepanuu Haj [TpakTrueckas paboTa Mo 3aKperIeHHI0 YMEHHS UCTIO0Ib30BaTh
MHOECTBAMHU CBOMCTBa onepauuil 00beAMHEHUS U TIEPEeCeUYEHNs MHOKECTB.
Brruntanne MuoxecTB. JlonoinHnenue MHoxecTBa. CBOMCTBa
omnepanuu BeiuuTanus. M3o0paxeHue onepauuii Haj
MHO>KE€CTBAMHM Ha Kpyrax Jilsiepa-Benna.
4 Knaccudukanus [TpakTrueckas paboTa 1Mo 3aKpEIUICHUIO MOHATUSL pa3OueHUs
MHOYECTB MHO3KecTBa Ha Kiacchl. Kitaccugukanys MHOKECTB ¢ TOMOIIbIO
OJIHOTO M JIBYX CBOMCTB. J[eKapTOBO IIPOM3BEACHUE ABYX
MHOXkeCTB. HarnsanHoe npencraBiieHUe JeKapTOBa
MPOU3BEICHUS JBYX MHOXECTB: IPU MOMOIIM TaONIuIlbl, rpada,
Ha KOOPAMHATHOM uiockocTu. KopTrex, nnuHa koprexa.
JlexapToBO NpoU3BEAECHUE N MHOXKECTB. YUCIIO 371EMEHTOB B
JIEKapTOBOM IIPOU3BEICHUN KOHEYHBIX MHOKECTB.
5 Maremaruueckue [IpakTuueckas paboTa Mo 3aKperieHI0 YMEHU paboTaTh ¢
MOHATHUSA MaTeMaTHYeCKUMHU MOHATHIMH. O0bEM U coJiep:KaHue TOHITHUS.
OTHomeHus: Mex Ay NOHATUAMU. OTnpeesieHne MOHATHMN.
TpeOGoBanus, MpeAbABIsIEMbIE K ONPEICICHUIO MTOHSITHIA.
6 Maremaruueckue [IpakTudeckas paboTa Mo 3aKpernaeHI0 yMEHU paboTaTh ¢
MPEAJIOKEHUS MaTeMaTUYECKUMU NIPEAIoKeHUsIMU. Bricka3piBaHUs 1
KoHbroHKIIMS ¥ TU3BIOHKIIMS BhICKa3bIBaHUI BrICKa3bIBaHUs €
KkBaHTOpaMu. OTpUIIaHUE BbICKa3bIBaHUIN
7 Bricka3biBarenbHbIe BrickassiBarenbHbie hopmbl (peaukatsl). [ToHsTHE MHOXKECTBA
(bopMmBI MCTUHHOCTH npenukaToB. Onepannun HaJl NpeuKaTaMu
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HaumenoBanue pazaena

/1 JIMCIIUTIIMHBI Conepxanne
(KOHBIOHKIMS, TU3bIOHKIMS ). OTpHULIaHUE BBICKA3bIBATEIIbHBIX
dbopm. KBaHTOpBI.

8 Teopems! 1 ux crpykrypa. | [Ipaktudeckas paboTta Mo 3aKperieHHI0 yMEeHui paboTath ¢

YMo3aKI04eHusl. teopeMamu. Ctpoenue teopeM. Bujipl Teopem. YMo3akitoueHusl.
CrpykTypa yMO3aKIrO4eHHs. BUIbl yMO3aKIr0ueHU I
(nenyKTUBHBIE, UHAYKTUBHBIE, [10 AaHAJIOTUN)
9 DneMeHTbI [IpakTnueckas padboTa 1o 3aKpereHU0 YMEHUN paboTaTh ¢
KOMOHMHATOPHKH JJIeMEHTaMU KOMOMHATOPUKHU U peliaTh KOMOMHATOPHBIE
3anauu. [IpaBuia cymMbl U IPOU3BEACHMUS.
Pasmemienns c moBTopenneM. PasMenienust u nepectaHoBKU 0e3
noBTopeHuil. Coueranus 6€3 NOBTOPEHUN
IIpomexxyTouHas arrecTanus - 9K3aMeH
3 cemecTp
Cooeporcanue 1eKyUOHHO20 Kypca
10 | PaznuuHbIe MOIXOBI K [TocTpoeHne MHOXKECTBA LIEIBIX HEOTPULIATENIbHBIX YUCEN C
MTOCTPOEHUIO MHOXKECTBA TOYKH 3PEHHUS TEOPETUKO-MHOKECTBEHHOT0 noaxoaa. [lonsTue
LeJIbIX HEOTPULIATENbHBIX | HaTypaJIbHOTO YKCIIa U HYJISL C TOUKU 3PEHUSI TEOPETUKO-
quces. MHO>KECTBEHHOTO M01X0Aa. OTHOILIIEHUE «PABHOY», «MEHBIIEY,
«OoJIbLIIE WIIM PABHO» Ha MHOKECTBE LIEJIbIX HEOTPHUIATEIbHBIX
yrcell. TeopeTuKO-MHOKECTBEHHBI CMBICI CYMMBI, pa3HOCTH,
MIPOU3BEACHUS U YACTHOTO HATYpPAJIbHBIX YHCEL.
11 AKCHOMaTHYECKOE [TonsTre 06 aKCHOMATUYECKOM CIOCOOE TTOCTPOCHUST TEOPHUH.
MIOCTPOEHHE MHOKECTBA Axcuomsl [leano. OnpeseneHrie HaTypaJIbHOTO YHCIa,
LEJIBIX HEOTPULATEIbHBIX | CII0KEHUS] M YMHOXKEHUS HaTypaJIbHbIX YHcen. Ta0auibl
qucen. CJIO’KEHUS M YMHOKeHUs. OnpeesieHus BBIYUTaHUS U JIJICHUS
HaTypaJIbHbIX YHCEIL.
12 | Cucremsl cumcieHuHs. [Tonsarue cucremsl cuncnenus. Victopust BO3HUKHOBEHUS
cucreM cuuciieHus 1103unnoHHbIe M HENO3UIIMOHHBIE CUCTEMBI
cuucnenus. Jlecsaruunas cucrema cuucienus. [losunnonnsle
CHCTEMBI CUMCIICHHUS, OTIIMYHbIE OT JecATUYHON. OcoOeHHOCTH
IPEJCTABICHUS YUCEN B PA3JIMYHBIX CUCTEMAX CUMCICHHUSI
13 | lemumocTs ymcel. [Tpu3naku genumoctH yncen. OnpeneneHue OTHOLICHUS
JIETMMOCTH Ha MHOXECTBE 1I€JIbIX HEOTPHULIATEIIbHBIX YHCE.
CBoiicTBa OTHOLIEHUS JEIUMOCTH. J[eNMMOCTh CyMMBI,
Pa3HOCTHU U IPOU3BEACHUS 1IEIbIX HEOTPULIATEIIbHBIX YHCE.
[Ipusnaku genumoctu Ha 2, 3, 4, 5, 9, 25. IIpocTtbie u
COCTaBHbIE YHCIIA.
14 | [lonmoxwurenbHbIE [TonoxxutenpHble panoHanbHble yncna. Kparkue
panMoHaIbHbIE YUCIIA. UCTOPUYECKHE CBEACHUS O BOSHUKHOBEHUH MOHATUS IPOOH.
[onstue npo6u. OnpeneneHne NOI0KUTEIBHOTO
paLMoOHATIBHOTO Yncia». OCHOBHOE CBOMCTBO Jpodu.
Apudpmerrueckue 1eicTBUS HaJ MOJOKUTEIbHBIMU
palMOHATILHBIMHU YUCIIAMH.
15 | Anroputmsl 1 ux cBoiictBa | CBolicTBa anropuT™MoB. CrOCOOBI 3aITUCH AITOPUTMOB.
[Ipuemsl nocTpoeHus aaropuTMoB. Buabl aroputMoB
16 | DnemeHTHI anreOphI U AnreOpanyeckue MOHATHS B Kypce MaTeMaTUKU HauyalbHOMN
TE€OMETPUH IIKOJIBI.
| Temuwi npakmuquKux/ceMuHapCKux 3aHAMUL

10 | Teopertuko- Omnpenenenne CyMMBbl, €€ CyILIECTBOBAHUE U €IUHCTBEHHOCTD.
MHO>KECTBEHHOE 3aKkoHBbI cll0keHHs. OnpesieNeHne pa3HOCTH, €€ CyIIECTBOBAaHUE




HaumenoBanue pazaena

/1 JUCHMIUIAHEI Conepxanne
MOCTPOEHHE MHOXKECTBA U €IMHCTBEHHOCTh. TEOPETUKO-MHOKECTBEHHBIN CMBICIT IPABHII
I[EBIX HEOTPULIATEIBHBIX | BRIYUTAHHS YUCIIA U3 CyMMBI M CYMMBI U3 YHUCIIA.
qHCce.

11 | Teoperuko- Omnpenenenre Npou3BeAEHUs, €r0 CYIIECTBOBAHNUE U
MHO>KECTBEHHBIN CMBICIT €IMHCTBEHHOCTh. 3aKOHBI YMHOKeHHs. Onpeienenue
apuMeTHIecKuX npou3BeACHUs yepe3 cymMmy. OnpeeneHne YacTHOTO [EeNIoro
oTiepanui. HEOTPHIATEFHOTO YHCIIa Ha HaTypalbHOE, €T0 CYIIECTBOBAHHE

U €IMHCTBEHHOCTh. TEOPETHKO-MHOKECTBEHHBIN CMBICT TIPABHII
JITICHHSI CYMMBI M IPOM3BEICHUS HA YHCIIO.

12 | Akcuomaruueckoe [onsiTne 06 aKCHOMAaTUYECKOM METO/I€ TIOCTPOCHUS TEOPHUH.
MOCTPOEHHE MHOXKECTBA Axcuowmsl [Teano. Mogenu cucremsr akcuom I[leano.

[ENbIX HeOTpUIATeNbHBIX | OmpeeneHrne HaTypalbHOTO YUCIIA C aKCHOMAaTHYECKOW TOUKU
qrce. 3penust. OnpeeneHne 1eyoro HeOTPUIIATENIFHOTO YUCIIa.

13 | Ompenenenue cMmpicia Omnpenenenue crnoxxeHusi. CBONCTBA OTIEpAIIH CIIOKECHHUS.
apudmeTnyecKux Tabnuna cnoxxenus. Onpenenenne yMHoxkeHus. CBolicTBa
oTiepaIuii C TOYKM 3pEHUsl | ONepanui yMHOKeHus. Tabmuma ymMHOKeHus. OnpezeneHne
AKCHOMAaTHYECKOTO BBIYUTAHUSA U JieNieHs. HEeBO3MOKHOCTD JISIIEHNS Ha HYJTb.
MOIX0/1a Jlenenue ¢ ocTaTKoM.

14 | CucteMsl CUHCICHUS [To3unroHHbIE M HETIO3UITUOHHBIE CHCTEMBI CUMCIICHHSL.

PumMckast Hymeparusi, C1aBstHCKasi HyMepaIusl.

15 | Ocobennoctu Oco0eHHOCTH MPEe/ICTaBICHUSI IECITUYHON CHCTEMBI
MIPECTaBICHHS cuncienusi. [Io3UIMOHHBIE CHCTEMBI CUMCIICHUS, OTIMYHBIC OT
JECATUIHON CHCTEMBI necaTnaHoN. OCOOSHHOCTH MTPEICTABICHHUS YHCEN B PA3IMIHBIX
CUHCTICHUS CUCTEMaX CUUCIICHUS

16 | [IpusHaku AEIUMOCTH [IpakTrueckas paboTa 1Mo onpeneaeHUI0 IeTUMOCTH YUCE.
quced. Onpenenenre OTHOIICHUS JEIUMOCTH Ha MHOKECTBE ENIbIX

HEOTpHULIATENbHBIX uncen. [Ipu3Haku nenmumoctu Ha 2, 3, 4, 5, 9,
25.CBOICTBAa OTHOIIEHUS AEIUMOCTH. J[eTMMOCTh CYMMBI,
PA3HOCTH U MTPOU3BEICHUS LENIbIX HEOTPUIIATENbHBIX YHUCEN.
[TpocThie U cocTaBHbIE YUCIA.

17 | Haumensbiiee oOriee [Tpocteie u coctaBHble uncia.. CBOMCTBA MPOCTHIX YHCET.
kpaTHoe 1 Hanbonbuuit beckoHeyHOCTh MHOXECTBA MPOCTHIX YKcen. HanMenbiee
o0l 1enuTeNh Yncen obmree kpatHoe. CriocoObl HAXOXKICHHSI HAUMEHBIIET0 00IIEro

kpatHoro. HauGospmuii oomuii nqenmurens. Criocoob!
HAXO0JIEHUs HanOOJIbIIEro 00IIEro AeIUTeNs.

18 | IlonoxutenbHbie Kpatkue uctopuyeckue cBeieHUsI O BOSBHUKHOBEHUU TOHATHUS
paloHaIbHbIC YHCTA. npo6u. [Tonstue npodu. OnpeneneHue Moo KUTEIHLHOTO

paIMOHATBHOTO YHCIIA.

19 | Apudmernueckue ApudmMernueckue TeHCTBUSA HaJ MOJOKHUTEIbHBIMU
JeHCTBUS HAll palroHaIbHBIMU YHCIAMU. 3aKOHBI CII0KEHUS 1 YMHOXKECHHSL.
MOJIOKUTETbHBIMU CoiicTBa oneparuii ciokeHusi 1 yMmHokeHus. CBoicTBa
paIMoOHaIbHBIMU YUCIIAMU | MHOXKECTBA MOJIOKHUTEIbHBIX PAllMOHAIBLHBIX. YHCEIL.

20 | AnropuTmsl u ux cBoiicTBa | PaboTa no co3manuto anroputmoB. [locTpoeHue anroputMoB

pa3HBIX BUJOB: TUHEIHBIX, PA3BETBISIONINXCS, ITUKIMYHBIX.

21 | DneMeHTHI anreOpbl [Tonstue anre6panyeckoit oneparuu. CoiicTBa
anredpanveckux omnepanuii. BelpakeHus U uX TOKECTBEHHBIE
npeoOpa3oBaHusl.

22 | I'eometpuueckue ¢urypsl | ['eomerpudeckue GUrypsl U BETUYHHBI, H3y9aeMbIe B IIKOJIE.

1 BCIIMYUHBI.

I[J'II/IHa OTpPE3Ka, €€ OCHOBHBIC CBOICTBA. I/I3MCpCHI/IC JJIMHBI
OTPC3KaA. CTaH,Z[apTHLIe CAVMHUIBI JJIMHBI, OTHOIMICHU S MCKIY
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Neo HaumenoBanue pasjena
/1 JUCHMIUIAHEI Conepxanne
HumH. [Tnomans ¢puryper. CriocoOb! H3MepeHHs TUIOIIA M
¢urypsi. PaBHOBENIMKIE U paBHOCOCTABIICHHBIE (DUTYPHI.
HaxosxaeHue miomaay npsMOyroIbHUKA U IPYruX Quryp.
23 | Cemunap Cemunap «Vcroprueckuii aceKkT pa3BuTHs MaTeMaTHKH KaK
HAYKN
ATtTecTanus - oxzamen
4 Tlopsiok oOULEHUBAHUSI YyCIeBaeMOCTH W c(poOpMHPOBAHHOCTH

KOMIIETCHUMH 00y4aolIerocsi B TeKyuieil U NpOMeKYTOYHOM aTTeCTALMHU.

JIJ1s1 TIOJIOKUTENFHOM OIEHKH TI0 Pe3yNIbTaTaM OCBOSHHS JAUCIUIUIMHBI 00YyJaroniemMycs
HEOOXOJMMO BBITIOJHUTH BCE YCTAHOBJICHHBIE BUIBI yueOHOU paboThl. OlieHKAa pe3ylbTaToB
paboThsl oOydarorierocs B 6amiax (1o BUaaM) MpuBeeHa B Tadnuie 7.

Tabmuma 7 - bBannpHo-pedTHHroBasi OLEHKA pe3ylbTaToB  yueOHOM  paboThl
oOyuatontuxcd 1o sugam (bPC)
(2 cemecTp)
Vuebnas Cymma | Buowvr u pesyrvmamuol Oyenka 6 ammecmayuu Bannw
paboma (sudwl) | bannos yuebHol pabomuol
Texymas 60 Jlexmmonnsie 3anarus  |0,5 6anaa mocemenne 1 nmekimonnoro |1 —4,5
yueOHast paboTa (KOHCIIEKT) 3aHATHS
B ceMecTpe (9 3ansTHil)
(ITocemenne [paktndeckue padorsl |1 6ami - mocemenne 1 mpakrudeckoro |9 -18
3aHSTHH 110 (oT4eT O BHINOJIHEHUH |3aHSATHS U BHIOJHEHHE PaboThl Ha 51-
pacIUCaHuIO | MpaKTUIeCKou padoThl) 65%
BBITIOJIHEHHE (9 pa6or). 2 6aju1a — nocenieHue 1 3aHATHS U
3aTaHAMN ) CYIIECTBEHHBIN BKJIAJl HA 3aHSATHUH B
paboTy BCEH TPYIIITHI,
CaMOCTOSITENLHOCTh U BBITOJHEHHE
pabotsl Ha 85,1-100%
IMucemennast padora (2 |5 6amia (IoporoBoe 3HaUYCHHUE) 10-24
paboTHI) 12 6ayoB (MakCHMMallbHOE 3HAYCHHUE)
CpesoBbie paboTel 10 |1 6a/I0B (IIOPOrOBOE 3HAUCHHE) 9-18
MaTtepuany Kaxmaoi 2 0aJlJ10B (MaKCHMaJIbHOE 3HAYCHHC)
JICKLIUH
Pedepar 5 6anga (moporoBoe 3HaUCHNE) 5-10
10 6ay10B (MaKCHMalIbHOE 3HAYCHHUE)
Hroro no Texyuieii padore B cemecTpe 51 - 100%
[Tpomexyroun |40 CobecenoBanue (2 |6 6a/10B (MIOPOrOBOE 3HAYCHHE) 12-24
as arrecranusi |0ajsioB [BOIPOCA) 12 6an10B (MakcUManbHOE
(?K3aMeH) 3HAYCHHE)
Pemenne 3agaun 8 6ass10B (TOPOTOBOE 3HAYCHHE) 8-16
16 6amn0B (MakKCUMaIbLHOE
3HAYEHUE)
HToro no npomMe;kyro4Hoi arrecranuu (3K3aMeHy) 20-406.

CymMapHasi OLleHKA 110 AU CHHILIMHE:
CymMa 6aioB Tekymeil ¥ mpomexxyrounoit arrecraruu 51 — 100 6.

(3 cemecTp)
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Yuebnas Cymma | Buowl u pezynsmamoi Oyenxa 6 ammecmayuu Bannu
paboma (suodwvt) | bannos yuebHoil pabomol
Texymas 60 Jlexrmonnsie 3ausatus 0,5 0amia mocemienue 1 mekiumonuoro |1 —3,5
yuebHas paborta (KOHCTIEKT) 3aHATHUS
B cemecTpe (7 3ansTH)
(ITocemenne [paktugeckue padots! |1 6ami - mocemenne 1 nmpakruaeckoro |14 -28
3aHATUH 110 (oTueT o BHITIOJIHEHUU |3aHSTHSI U BBITIOJIHEHHE paboThl Ha S51-
pacnucaHuio u NpaKTU4ecKoi paboTer) (65%
BBITOJIHEHHE (14 pabor). 2 0anua — noceleHue 1 3aHATHS U
3a/T1aHMI) CYIIECTBEHHBIN BKJIAJl HA 3aHATHUU B
paboty Bceii rpymiibL,
CaMOCTOATCIBHOCTD U BBIIIOJIHCHHEC
pabots! Ha 85,1-100%
[Mucemennast padora (2 |5 6amna (IoporoBoe 3HaUCHHE) 10-24
paboThI) 12 6annoB (MakCMMallbHOE 3HAYCHUE)
CpesoBblie pabotel 10 (0,5 6108 (IIOPOroBOE 3HAUCHHE) 3-7
MaTepHaTy Kaxmaon 1 6aa10B (MaKCHMaIHHOE 3HAUCHHE)
JICKIIUH
VYuyactue B cemuHape |S 6ajia (moporoBoe 3Ha4eHue) 5-10
10 6an10B (MaKCHMAaJIbHOE 3HAYEHHUE)
HToro mo Texymieii padore B cemecTpe 51 - 100%
[Mpomexyroun |40 CobecenoBanue (2 |6 6an10B (IOPOTOBOE 3HAUEHNUE) 12-24
ast aTTecTanus |0aJJIOB |BOMPOCA) 12 6aa0B (MakcCuMaaIbHOE
(’Kx3amMeH) 3HAYCHHE)
Pemenwue 3amaun 8 6a10B (TTOPOTOBOC 3HAUCHUE) 8-16
16 6aa10B (MakKCUMaIbLHOE
3HAYCHHE)
HToro no npomMe;kyTouHoii arrecTanuu (3K3aMeHy) 20—-406.

CyMmapHasi OlleHKa 110 JTUCIUTIIHHE:
CymmMma 6ayutoB TekyIiei U mpoMexxyrouHoit arrecramuu S1 — 100 0.

[Ipumeps! TeM / 3aaHui U1 KOHTPOJIBHBIX PA0OT U MOPSAIOK X BHIOOpA MPUBEJCHBI B II.

6.1 maHHOU MporpamMMsl.

5. MarepuajabHO-TeXHUYECKOE, MPOrpaMMHOe U Y4eOHO-MeToAuYecKoe
o0ecrieyeHue TMCUMILIUHBL.
5.1 YueOnas quteparypa

OcHoBHasi yueOHasi IuTEPaTYpa

1. Eneuxnx, MW.A. Marematuka: yuyebnoe mnocobue / U.A. Eneukux,
T.M. CadponoBa, H.B.UepnoycoBa; MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoi
Oenepaunu, Enenkuii rocynapcteennsiii yuusepcuteT um. M. A. bynuna, Kadenpa maremaruku
u MeToauku e€ npenoaaBanus. — Enen: Enenkuii rocynapcTBeHHbINM yHuBepcuteT um. M. A.

byauna, 2016. - Y. 1. - 198 c¢ - [ISBN 978-5-94809-817-3. - URL:
http://biblioclub.ru/index.php?page=book&id=498149 (nara obparenus: 22.03.2019).— TekcT :
JJIEKTPOHHBIN.

2. Eneuxunx, MW.A. Marematuka: yuyebHoe mocooume / U.A. Eneukux,

T.M. CadponoBa, H.B.UeproycoBa; MunuctepctBo oOpa3oBaHuss U Hayku Poccuiickoi
®enepanuu, Enenxuii rocynapctBenssiii yausepcutet uM. M. A. bynuna, Kadenpa marematuku
U MEeTOIuKH €€ mpenoaasaHus. — Enen: Enmenkuii rocynapcTBeHHbIN yHuBepcuteT uMm. M. A.
bynauna, 2016. — Y. 2. — 144 <c¢. - |ISBN 978-5-94809-817-3 — URL:
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http://biblioclub.ru/index.php?page=book&id=498149

http://biblioclub.ru/index.php?page=book&id=498148 (mara oGparmienus: 22.03.2020). — Tekcr:
JJIEKTPOHHBIH.

3. [lenuanckuii, C.b. OcHOBbl HayaJdbHOIO Kypca MaTeMaTHUKU B IpuUMepax U
3amavax: yuebnoe nocodbue / C.b. [lenuanckuii. — Munck: PUITO, 2018. — 240 ¢. — ISBN 978-
985-503-830-7. -URL: http://biblioclub.ru/index.php?page=book&id=497498 (nara oOpamieHus:
22.03.2020).— TekcT: 3NeKTPOHHBIH.

JlonoiHNTEIbHASI y4eOHas1 JIUTepaTypa

1. Bunorpanosa, E.Il. Maremaruka : yuebnoe nocodue / E.I1. Bunorpanosa ; Hayu.
pen. T. YTkuHa. — 2-¢ u3., crep. — Mocksa: @nunTa, 2014. — Y. II. — 199 c.- ISBN 978-5-9765-
1937-4. - URL:http://biblioclub.ru/index.php?page=book&id=363458 (mata oOparmieHwus:
22.03.2020). —TeKcT : AMeKTPOHHBIH.

2. Bunorpanosa, E.Il. Maremaruk : yue6Hoe mocodue / E.Il. Bunorpagosa. — 2-e
u3n., crep. — MockBa: ®@muata, 2014. — Y. III. — 212 ¢. — ISBN 978-5-9765-1939-8. - URL:
http://biblioclub.ru/index.php?page=book&id=439527 (nara obpamenus: 22.03.2020). — TekcT:
JJIEKTPOHHBIN.

5.2 MarepuajlbHO-TeXHHYECKOe U TNPOrpaMMHOe ofecrneyeHHe

JAUCIHHUTIAHBI.

VY4eOHbIe 3aHATHUS TT0 AUCIUIUIMHE MPOBOAATCS B yueOHBIX aynutopusx HOU KemI'V:

654027, Kemeposckast obnacts - Ky3bace, r. HoBoky3nenk, np-kt [Inonepckuii, a.13,
mnom. 2
310 YueOnas ayauropus (MyJIbTUMEIUIHAS) 711 TPOBEICHHUS:
- 3aHATHH JIEKLIHOHHOTO THIIA.
CrneununanusupoBanHas (yueOHasi) Medesib: 10CKa MeloBast, kKadenpa, CTOJIbI, CTYJIbSI.
OOGopynoBanue [1Jisi Tpe3eHTAMU Y4eOHOr0 MaTepuasa: cCmayuoHapHoe - HOYTOYK,
MIPOEKTOP, IKpPaH, aKyCTUYECKask CUCTEMA.
Hcnoan3zyemoe nmporpammuoe odecnedenue: MSWindows (MicrosoftimaginePremium 3 year
no cyonuneHsnoHHomy goroopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 r.),
LibreOffice (cBo6oano pacnpoctpansiemoe 110), antuBupycnoe 110 ESET EndpointSecurity,
munens3ust NeEAV-0267348511 no 30.12.2022 r.;MozillaFirefox (cBoGoaHO pacmpocTpaHsemoe
I10), GoogleChrome (cBobomHo  pacmpoctpansemoe  I[IO), Opera  (cBOOGOIHO
pactpoctpansemoe [IO), FoxitReader (cBoGomno pacnpocrpansemoe I10), WinDjView
(cBobomno  pacmpoctpansemoe  I10),  Supmekc.bpayzep  (oTeuecTBeHHOE  CBOOOIHO
pacnpoctpansemoe [10).

HuTtepHer ¢ o6ecneuenuem gocryna B JUOC.

5.3 CoBpemMeHHBbIE npogeccuoHabHble  0a3bl  JAHHBIX H

HH(POPMALMOHHBIE CIIPABOYHBIE CUCTEMBI.
Ilepeuens CIIB u UCC no aucuunjmnne

1. OOwmepoccuiickuii MaTemarnyeckudt mopran (uHpopmanumonHas cucrema) - URL:
http://www.mathnet.ru/
2. Maremaruueckoe oOpa3oBaHHE OOIIEAOCTYNHas dJeKTpoHHas OubOmmorexka - URL:

http://www.mathedu.ru
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6 Unble cBeienns U (MJM) MaTepHAJIbI.

6.1.IlpumepHbIe TeMBbI NUCbMEHHBIX Y4eOHBIX PadoT

TunoBble 3aJaHus K CpPp€30BbIM paﬁoTaM o TEME JICKIIUHN

3anaya 1. 3anucaTh MHOXKECTBO A, 3JIEMEHTaMH KOTOPOTO SIBJISIFOTCS] HATYpaJlbHbIE ACTUTENN
yucia 24 ¢ IOMOIIBI0 XapaKTePUCTUUECKOTO CBOMCTBA 3JIEMEHTOB U NIEPEUUCIICHUS SJIEMEHTOB
MHOECTBA.

3amaua 2. Jlanel MHOKeCTBa A={a, e, &, 1, 0, Y, 3, b, 10, s}, B={111, 222,333, 444, 555, 666, 777,
888, 999}, C={2, 4, 6, 8}. 3agaTh KaXK10€ U3 HUX ONMHUCAHUEM XaPAKTEPUCTUIECKOTO CBONCTBA
AJIEMEHTOB.

3anava 3. YcTaHOBUTH, B KAKOM OTHOLIEHUH HAXOJATCsl MHOXKecTBa A 1 B 1 nu300pa3uth ux npu
MTOMOIIIN KPYTOB Dijiepa, eciau: A — MHOXKECTBO YETHBIX Yncell, B — MHOXKECTBO uncen, KpaTHBIX 7.
3amaua 4. Jlano mHOkecTBO A ={72, 56, 513, 117, 324}. CocTaBuUTh NOAMHOXKECTBA MHOMXECTBA A,
COCTOSIIIIUE U3 YHCET, KOTOPHKIE: a) nensTcs Ha 4, 0) He nenstcs Ha 10.

3amada 5. Haittu nepeceuenre u 00beTMHEHHE MHOXKECTB:

a) A=(-0;7] u B=[1;).

3anava 6. JlaHbl MHOKeCTBa A — TPEYrOJIbHUKOB, B — MpsAMOYTroIbHBIX TPEYroabHUKOB, C —
TpeyroiabHUKOB ¢ yriaoM B 50°. ITocTpouTs 11 JAHHBIX MHOKECTB KPYry DWiiepa, BblICIUB
HITPUXOBKOM 0071aCcTh, H300paxatonyro MHOkecTBO ABC u 3a1ath ero onucanuem
XapaKTEPUCTHUYECKOTO CBOMCTRA.

3agava 7. A — MHO>KECTBO HAaTypaJIbHBIX YHCEN, KPAaTHBIX 3; B — MHOKECTBO HATYpaJIbHBIX YHCEII,
KpaTHbIX 7. 3a7aTh ONMHUCAaHUEM XapaKTEPHCTHUYECKOTO CBOMCTBA MHOXKeCTBO A\B u Ha3BaTh Tpu
quclia, IPUHAAIEKAIIUX 3TOMY MHOKECTBY.

3agava 8. P — MHOeCTBO Tpamnennii; Q — MHOXKECTBO YEThIPEXYTrOJIbHUKOB, UMEIOLIUAN MPSIMOI1
yroJi; M — MHOeCTBO kBajpaToB. [locTpoiiTe kpyru Ditsiepa isi JaHHBIX MHOKECTB U OTMETHTE
IITPUXOBKOM 001aCTh, H300paskaroiee MHOXKeCTBO: P\QM.

3agava 9. X- MHOKECTBO TPEyroJabHUKOB; A, B, C — ero noagMuoxectBa. Mo>KHO JId TOBOPUTH O
pazOuennn MHOXKecTBa X Ha Kinaccel A, B, C, ecimu: A — MHOXKECTBO OCTPOYTOJIbHBIX
TPEYroJbHUKOB, B — MHOKECTBO TYNOYTOJIBHBIX TPEYTOJbHUKOB, C — MHOXECTBO MPSIMOYTOJIbHBIX
TPEYroJbHUKOB, U MOYeMy?

3agava 10. I3 MHOKecTBa X TPEYroJbHUKOB BBIJICTUIIN JIBA MOJIMHOKECTBA: A — MHOKECTBO
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB U B — MHOKECTBO TYMOYrOJIbHBIX TPEYTOJIbHUKOB. [ToCcTpOUTH
Kpyru Dijepa A JeHHBIX MHOYKECTB U YCTAHOBUTH Ha CKOJIBKO HeTlepeceKaromuxcs odnacre
(TTOIMHO>KECTB) pa300beTCs MHOXKECTBO X U BBISICHUTD, KAKME MHOKECTBA U300paKatoTCsl ITUMHU
obnacTsIMHu.

3amaua 11. HaiiTi anemMeHTHI ekapToBa npousBeaeHust MHOXKecTB X={1, 2, 3} u Y={2, 4}.
3agaua 12. Jlansr MHokecTBa: A={1, 2, 3} u B=[1; 3]. Haiitu: ANB, AB, A\B, B\A, AxB.

3anaya 13. M3 100 yyamuxcsi, M3y4aroluX aHIJIUICKUNA U HEMELKUH SA3bIKH, 85 U3y4yaroT
aHrnuickui, 45 — Hemenkuil. CKOJIBKO YEJIOBEK U3Yy4atoT 00a s3bIKa?

3amaua 14. U3 100 mkonasHUKOB 40 urpatot B pyr60:1, a 50 — B Bomneitbon. Kakum MoxeT ObITh
YHCIIO MIKOJIHHUKOB, UTPAIOIINX B 00€ UTPhI; XOTS ObI B OJJHY U3 ITHX UTP?

3anava 15. Ha Bepmuny ropsl BeneT 7 qopor. CKOIBKUMHE CIIOC00aMU TYPUCT MOYKET MOJHATHCS U
CIYCTUTHCS C Hee?

3anaua 16. meercs 2 pa3nuyHbIX CTyJa U 3 BUJ1a OOMBOYHOM TKaHU pa3IMyYHBIX [{BETOB.
CKOTBKUMH CIIOCOOAMH MOYKHO OCYILIECTBUTH OOUBKY CTYIbEB?

3anava 17. CKOJIbKO YEeThIPEX3HAYHBIX YUCEN MOKHO cocTaBuTh u3 udp 0, 1, 2, 3,4, 5, 6, ecnu
M00YI0 U3 HUX B KaXKIOM YHCIIE HCIIOIb30BaTh He O0Jiee OJHOTO pasza?

3amaua 18. B TypHupe ydacTByIOT 6 yenoBeK. CKOJIBKUMH CIIOCOOaMU MOTYT PAaCIpeaeTUThCs
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MEXAYy HUMHU MecTa?

3amaua 19. CKoIbKUMH CIIOCOOaMHU MOKHO COCTaBHUTh KOMHCCHIO U3 3 YEJIOBEK, €CIIU MMECTCS 5
KaHauaatyp?

3amaua 20. 3anucaTh Bce NOJMHOXKECTBAa MHOXKeCcTBa A={a, b, ¢, d}. CKOJIBKO WX MOTYyIHIIOCH?
Kaxk maiiTi uncio Bcex NoMHOKECTB, HE

TIEPEUHCIISAS DIIEMEHTHI?

3anmava 21. Mexay 271eMeHTaMHi MHOKECTB X U Y 3a1aHO COOTBETCTBHUE «OBITh JCTUTEIIEM).
YcTanoBuTh, sBISIETCS JIn OHO oTOOpakeHueMm 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}.

B kaxom U3 3THX ciayyaeB 3a7aHo oToOpaxeHue X Ha Y?

3anaua 22. Jloka3aTh, 4TO MHOKECTBA A U B paBHOMOIIHBI, €CIIU:

a) A — MHOXXECTBa CTOPOH TPEYroJibHUKa, B — MHOKECTBO €ro yriio; 0) A — MHOXECTBO OYKB B
CJIOBE «KOJI0C», B — MHOXecTBO mudp uncna 34574; B) A — MHOKECTBO JHEH Henenu, B —
MHOECTBO, JIEMEHTaMH KOTOPOTO SIBJISIIOTCS OYKBHI a, b, ¢, d, e, f, k.

3amaua 23. OTHOIIEHUE «OBITH IETUTEIEM) 3a/1aH0 Ha MHOKecTBe A={5, 10, 15, 20, 25}.
[TocTpouTs rpad 3TOro OTHOIICHUS, OTPEICIIUTL €ro CBOMCTBA U BU/IL.

3amaua 24. 300pa3uth OTHOIICHUE MEXTy 00beMaMU MOHATUN HA Kpyrax Jujepa: a: «1eioe
YHUCJIO; B: KHATYpaJIbHOE YHCIION;

C: «OTPULIATEIBHOE YHCIIO».

3amada 25. [Ins Kaxa0ro U3 NOHATHI YKaKATE POJIOBOE NIOHATHE:!

a) «KBaapatT»; 0) «OUCCEKTpHCa yriiay.

3amaua 26. [laTe onpeneneHus MOHATHH: a) «OMCCEKTpHUCa yriiay,

0) «4eTBIPEXYTOJIBHUKY, B) «Tparenusy. PAaCCMOTpUTE CTPYKTYpPY ONpEACTICHUH; YKaKUTE
oTIpeIeNIIeMOe TOHATHE; ONIPEISIISIONICe MTOHITHE; POJIOBOE TOHITHE TTO0 OTHOIICHHIO K
oTpeiesieMOMY; BUAOBOE OTIIMUNE.

3amaua 27. YKaKXHATE ONTUOKU B CIEAYIOMINUX OTIPEICICHHUIX:

a) MPSIMOYTOJIBHUK — 3TO KOT'/Ia BCE YIJIbI IPSMBIE; 0) OTPE30K — 3TO MpsiMasi, OrpaHUYeHHAsI C ABYX
CTOPOH; B) IPOCTOE YHCIIO — ATO, KOTJ]a OHO UMEET TOJIBKO JIBa HATYPAJIbHBIX ACTUTES.

3amaua 28. Kakue u3 npeioKeHni SBIISTFOTCS BRICKa3bIBaHUAMHA: a) KemepoBo — cTonmiia
Kyzbacca; 0) crynenr ®M®D; B) ABC pasen ABC; r) cymmecTByloT BHE3EMHbBIC ITUBUIIN3AIUH; 1)
Jlyna — cnyrHuk Mapca.

3amaua 29. Haiitu 3Ha4eHHs] ICTUHHOCTH BBICKa3bIBaHUM: a) =3, 0)=-3; B) 13<15.

3amaua 30. Ha maoxectBe A={1, 2, 3, ..., 20} 3agansl npeaukatbl A(X): « YUCJIO X KPaTHO 3»;
B(x): «aucno x kpatHo 2». ChopMmynupyiiTe npearuKaThl U HaliAUTE UX MHOKECTBA UCTUHHOCTH, a
TakKe 300pazuTe OTHOIICHUS MEXKly HUMU Ha Kpyrax Jisepa:

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

3anava 31. Cpeau cieayromuX IpeyioKEeHNN YKaXKUTE BbICKa3bIBAHUS U IPEIUKATHI U MOSICHUTE
CBOM OTBET: @) 2 — HATYPAJILHOE YUCIIO; 0) MpOou3BeIeHNUEe Yyucen 2 U 7 paBHO 15; pa3HOCTh YUCEN X
u 3 paBHa 7; T) rpaduk QyHKIUN y=X CUMMETPUYEH OTHOCUTEIHHO OCH OpJIUHAT.

3amaua 32. Jlansl npenukatsl: P(a,B): «mpsimas a nmapauielibHa IpsIMOU By,

T(a,B): «mpsimMas a exuT B mockoctu ». Chopmynupyiite BoickaszbiBanus: a) () (a) T(a,a) 6) () (B)
P(B,a).

3amaua 33. BeIsiBUTE JIOTHUECKYIO CTPYKTYPY CIEIYIOIINX BHICKA3bIBAHUH U 3aIUIINTE X
cumBosnyecku. [locTpoiiTe OTpHUllaHUs K STUM BhICKa3bIBaHUsIM. OnpeennTe 3HaueHus
WMCTUHHOCTH TpeauKaTa ¥ €ro OTPUIIAHUS: a) TPH HEKOTOPHIX HATYPaTbHBIX 3HAYCHUSIX Y UMEET
MECTO paBeHCTBO 3-y=y-1; 0) Mr060€ AeCTBUTEIBHOE YHCIIO X SIBISIETCS PElIEHHEM HEpaBEHCTBA
x+3=0.

3anava 34. Jloka3aTk, 4TO BBICKa3bIBaHUE A: «U3 TOTO, YTO X<3 CJIEIyeT, 9YTO X<5» - UCTUHHO, a
BBICKa3bIBaHUE B: « U3 TOTO, UTO YETHIPEXYrOJIbHUK — POMO, CIIEAYET, YTO OH KBAAPAT» - JIOKHO.
3anava 35. Ha muoxxectBe X={2, 3, 4, 5, 6, 7, 8} 3amanbl npeaukaTsl A(X): «4HCIO X KPaTHO 4»,
B(x): «aucno x — getHoe». a) HaiinuTe 3HaUeHUsT ICTHHHOCTH BhICKa3biBaHui A(a) u B(a) mpu
KaKJIOM 13 3HaueHui aX; 0) Ha OCHOBaHUU MOJy4E€HHBIX OTBETOB BBISICHUTE, HCTUHHO TN
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BbIcka3biBanue «M3 A(x) ciexyer B(x)». Eciu ma, To 3anummTe 3TOT (pakT, UCTIONIB3YS CUMBOJI ; B)
MOXHO JIM YTBEPKJIaTh, YTO UCTUHHO BhIcKa3zbiBaHue «M3 B(x) ciexyer A(x)»? [louemy?

3amaua 36. BMecTo MHOTOTOUYMS BCTaBbTE TEPMHUHBI «HEOOXOAUMOY, «IOCTATOUHOY HITH
«HEO0XO0IUMMO U JOCTATOYHO»: «JIJIsl TOr0, YTOOBI YMCIIO X SBJISUIOCH ACIIUTEIEM Yucia 15, ...,
YTOOBI YUCIIO X SBJISIIOCH JICIUTENIEM YUCIIA S».

3anava 37. 3anuiuTe ciIeAyOUIe BbICKa3bIBaHU, UCIOJIB3YS CUMBOI : a) P(X) — nocratouHoe
ycnosue mis T(x); T(x) — nocrarounoe ycnosue st P(x); B) P(x) — HeoOxoaumoe yclioBHe st
T(x); T(x) — HEOOX0MMOE ycitoBue i P(X).

3amaua 38. [lanbl TEOPEMBI: a) €CITU KaXK0€ cllaraeMoe JISJTUTCS Ha JAHHOE YUCIO, TO U CyMMa
JIEJIUTCS Ha IaHHOE YUCIIO; 0) €clii HaKJIOHHBIE, IPOBEJICHHBIE U3 OJIHOM TOUKH K OJJHOU U TOM Ke
NPSIMO¥, PaBHBI, TO PaBHBI M UX NpoeKIHH. Kax 1yt n3 HUX chOpPMyYIMPOBATH MPU TIOMOIIH
TEPMUHOB «JIOCTaTOYHO» M «HEOOXOIUMOY.

3amaua 39. ChopmynupoBaTh CIEAYIOIINE TEOPEMBI B BUJIE «ECTH. .., TO», BBIJCISS B KaXI0U U3
HUX YCJIOBUE U 3aKJII0UYECHUE: a) MEPIEHANKYISP K OJHON U3 ABYX MapaJJICIbHBIX IPSIMBIX €CTh
TaK)Ke NEPIEeHIUKYISP K APYroil; 0) 1yru, 3aKiII0OYEHHbIE MEX/ly paBHBIMU XOPJIaMH, PAaBHBI.
Cdopmynupyiite 0OpaTHYIO TaHHOU, TPOTUBOIIOJIOKHYIO JAHHON T€OPEMBI. Y CTAHOBUTD
HWCTUHHOCTb KaXJI0# U3 TEOPEM.

3amaua 40. [lokaxxuTe, MIOCTPOUB YMO3aKIIOUEHUs, YTO: a) yucio 113 He aenutcs Ha 6; 0)
Ha3BaHMs FOPOJIOB MHUIIYTCS C OOJIBIION OYKBBI;

B) 1poOb MpaBUIIbHAS.

3agava 41. [IpoBepbTe ¢ MOMOIIBIO KPYroB Dijiepa NPaBUIBHOCTh CIEAYIOINX YMO3AKIIOUCHUN:
a) Eciii 94eThIpexyroibHUK — poMO, TO €ro JUaroHaiu B3auMHO nepneHauKyspabl. ABCD —
pom6. CnenoBarenbHO, €T0 JUaroHaId B3aUMHO NepHeHAUKYIspHbL; 6) HekoTopeie cTy e HThI
(dakynpTeTa Nearoruku 1 METOIUKN HauyaabHOTO 00pa30BaHUs SBJISIOTCS YUUTEISIMU HauyaabHBIX
kiaccoB. HekoTopeie yunTens HadanbHbIX KiaccoB crapiie 20 set. CienoBaTellbHO, HEKOTOPhIE
cryaentsl [IMHO crapmie 20 ner.

3amaua 42.Haiitn 3HaYeHUE BBIPAKEHUS U OOBSICHUTH, KAKHE 3aKOHBI CIIOKEHUS OBLUTH TIPH 3TOM
WCIIONB30BaHbL: (57+68+89)+(32+11+43);

0) 38+89+32+11.

3amaua 43. O0BsicHUTE, TTOYEMY HUXKE TIPUBEACHHBIC 3a/1a4U PEIIatoTCs cioxenueM: a) Omns
cobpana rpubsl — 3 GenbIx U 2 mogocuHoBHUKa. Ckoibko cobparna Oumst rpuboB? 6) B mapke 9
oepes. Mx Ha 3 menbine, ueM eneil. Ckoabpko eneit B mapke? B) Y Katu Ob110 3 mapa, a y Tanu Ha
1 mrap 6ombiie CkoJbko mapoB Obuto y Tanu?

3anaya 44. Jlatb T€OPETUKO-MHOKECTBEHHOE MCTOJIKOBAHUE CIEAYIOIIEMY YTBEPKACHUIO: YTOObI
BBIYECTb U3 YHCIIAa CYMMY YHUCEJI, JOCTATOYHO BBIYECTh U3 3TOTO YKCIA MMOCIEI0BATENFHO KaXKI0€
cllaraeMoe OJIHO 32 JAPYT'HM.

3anaya 45. Ucnonb3ys TEOPETUKO-MHOKECTBEHHOE OIPE/IeTIeHHE PA3HOCTH LEIbIX
HEOTPHIIATEIIBHBIX YUCE, TIOKA3aTh, 4TO: a) 5-2=3;

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

3anaua 46. Mcnons3ys onpeaeneHue MpoU3BEICHHS eNbIX HEOTPUIATEIbHBIX YHCEI, T0KA3aTh,
yT0: a) 5:2=10, 6) 1-7=7, B) 6-0=0.

3anaua 47. 3anucaTh KOMMYTAaTUBHBIN U aCCOIIMATUBHBIN 3aKOHBI YMHOKEHHUSI LIETBIX
HEOTPHUIATENIbHBIX YHCET U IaTh UX UCTOJIKOBAHHE C TEOPETHUKO-MHOKECTBEHHBIX MMO3UIIUH.
3amaua 48. Mcnosb3ys onpeaeneHrue 4acTHOTO Yucell, Ioka3aTh (IByMsl ciocobaMu), 4To: a)
12:3=4, 6) 6:1=6.

3anaua 49. O0bsAcHUTE, TOYEMY NPUBEACHHBIC HIKE 3a/1a4l pelIatoTcs AeUCTBUEM JeNeHus: a) 6
KYCKOB caxapa paslIo>KUJIM B CTaKaHbI C 4aeM Mo 2 Kycka B KaIplid. Ha ckolbko cTakaHOB
xBaTuiio caxapa? 0) 10 TeTpazneit pazaenuiau naTu yueHUKaM nopoBHy. CKOJIBKO TeTpaaen
MOJTYYHIT KaXKAbIi?

3amaua 50. [Toka3zaTh, YTO MHOKECTBO LIEJIBIX HEOTPHUIIATEIBHBIX YUCEI SBISETCA MOJEIIbIO
cucteMbl akcuoM 1 —4 Ileano. Kakoe uncio BbINOJIHAET IPU 3TOM POJIb €AUHULIBI?

3amaya 51. MosKHO M CUMTATh MOJCIBIO CUCTEMBI akchHoM Ileano mHoxkecTBO 3, 4, 5, 6, ...7
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3anava 52. Jloka3aTh HpaBblil TUCTPUOYTUBHBIN 3aKOH YMHOKEHHUSI OTHOCUTEIILHO CIIOKEHUS C
TOYKHU 3PEHUS aKCUOMATHKHU.
3amaua 53. Ucnonb3ys AMCTpUOYTUBHBIN 3aKOH YMHOKEHHUSI OTHOCUTEIBHO CJIOKEHUS, BHIYMCIIUTE
3HAUYEHMSI BBIPAKEHUS:
a) 57-247+57-362; 6) 47-3.
3amaua 54. Haiinmute yacTHOE U OCTAaTOK MPH JICJICHUH, a Ha B, PE3YJIbTAT 3AIUIIUTE B BU/IE:
a=b-q+tr, ecu a) a=78, b=15; 6) a=810, b=31.
3anava 55. [Ipu nenenuu ¢ ocratkom uncia 100 Ha HaTypanbHOE YUCIIO MOJIYYUIIU OCTATOK,
paBHbIi 6. Haiiaure uncio b.
3anava 56. Jloka3zaTh UCHOJIb3Ys METOJ MaTEMaTUUECKON MHAYKIIUH, YTO JUIs JIFOOOTo
HaTypaJbHOTO YUCIIA N BEPHO UCTUHHO PaBEHCTBO:

1+ 2+2+2+. . . +2=2-1.
3amaua 57. JlokazaTh, HCIOIB3YS METOJ MaTeMaTHUECKOW HHAYKIIUU, YTO JJI JIF000TO
HaTypaJbHOTO YKCJIA N BEPHO YTBEPKICHHE:
(4-1):3
3anava 58. Haiiaure n-if u n+1-b1ii uieHsl, a TaKke CyMMY MEPBBIX YIEHOB apupMETHIECKON
nporpeccuu: 2, 5, 8, ... [IpoBepbTe MOTYyYEHHBIH I CYMMBI pe3yJIbTaT, UCIOJIb3Ys METO,T
MaTeMaTH4YeCKOW UHTYKIUH.
3amada 59. Haiimure n-i v n+1-plii 4ieHsbl, a TAKKE CyMMY N IIEPBBIX WICHOB F€OMETPUYECKON
nporpeccuu: 1, ,, ... [IpoBepbTe MOTYICHHBIN 111 CYMMBI PE3YJIbTAT, HCTIOIB3YS METOJT
MaTeMaTHUYEeCKON MPOTPECCHH.
3agayva 60. [Ipu n3MepeHnn pa3IuyHbIX BEIUYUH MOTyduin 8 M, 8cM, 8k, 8 MuH, 8 MUJb. UTO
MOKa3bIBAET B KAXKIOM CIIy4ae 4ucio 87
3anava 61. Haueptute nomanyto MPT tak, utoObl ;yinHa otpeska MP paBHsinacs 56 MM, a 1iuHa
otpeska PT paBHsmace 42 mm. M3mepsTe nnuny otpe3ka MT. Ckonbko pemeHnii nMeer 3aaada’?
3amaua 62. O00CcHYHTE BHIOOD ACUCTBHS IIPU PEIICHUH CICIYIONINX 3a/1a4: a) B Kkycke ObL10
HECKOJIBKO MeTpoB TkaHu. [locie Toro, kak orpe3anu 12 M, B Kycke octaioch 18 M. Ckoyibko
METPOB TKaHM ObLIO B Kycke? 0) JlmmHa romy0oi nentsl 57 cM. Po3oBast ieHTa JyiMHHEE roJryooi
Hal2 cM. Haitaute miiHy po30BOii JICHTHI.
3amaua 63. Pemure paznudHbIME CIIOCOOaMU 3a7a9d, MpUBeIeHHbIE HIDKE. K Kax 10 13 HUX gaiTe
HauOoJee 1menecooOpa3Hyto rpaguIecKyro WUTIocTpanuio. a) CHayaia B BaroH norpy3mwim 23 T
rpy3a, motom emie 9. Uepes HekoTopoe BpeMs § T IPUIILIOCH BHITPY3uTh. CKOJIBKO TOHH Ipy3a
ocTasiock B BaroHe? 6) XKene3Ho1oposkHBIM MOCT UMEET TpH IpoJieTa. JjimHa nepBoro mnpoJiera 61
M. Tpertnii nposet Ha 27 M JJIMHHEE TIEPBOro, a BTOpoid Ha 17 M kopoye nepBoro. Haititu mynny
MOCTA.
3anaua 64. Jloka3aTh, 4TO: a) CyMMa JIBYX YETHBIX YMCEN €CTh YHCJIO YEeTHOE; 0) cymMMa JIBYX
HEYETHBIX YHCEJ €CTh YUCIIO YETHOE; B) CyMMa YE€THOTO M HEUYETHOT'O YHCEIl €CTh YUCIIO HEUETHOE.
3amaua 65. 3anuIuTe, UCIOJIB3YsI CHMBOJIBI MATEMATHYECKOM JIOTUKHU, CBOMCTBO pe(IeKCHBHOCTH
OTHOIICHUS JIEIMMOCTH HATypallbHBIX YHCEN U JOKAXKHUTE €ro, ONMUPAsCh Ha OINPE/IeTICHUE STOTO
OTHOIICHHUS.
3anaya 66. Jlansl yucna 100, 252, 630, 257. He npou3BoAs AeneHus, yCTAHOBUTE KaKUE U3 HUX
KpatHsl 2, 3,4, 5,9, 25.
3amaua 67. BMecTo 3Be3/10UKH MOCTaBbTE TaKylO IU(PY, YTOOBI MOTYYHIOCH YNCIO, AeTsIieecs Ha
9: a) 179*; 6) 54*0; B) 5*31.
3amgaya 68. Jlokaxure, uto a) (64-64):63; 6) (54-23):40.
3anaua 69. JlokazaTh, UTO BCAKOE YETHIPEX3HAYHOE YMCIIO BUAA Jenutcs Ha 11.
3anava 70. U3 uucen 199, 267, 389, 437 BeIOpaTh MPOCTHIE YKCIA.
3amaua 71. 3anumuTe KAHOHUYECKOE Pa3IoKeHUE YUCIa Ha IPOCThIe MHOXKUTEN!: a) 168; 0) 972;
B) 2526.
3anava 72. Haiitu HanbGonpiuit 00muii JeTUTENb 1 HaUMEHbIIee o0Iee KpaTHOE YHCel ABYMS
cnocobamu: a) a=144, B=360; 6) a=3762, 8=4446; B) a=80, B=120, c=280.
3amaua 73. 3BecTHO, YTO €CIM HAMOOJBIITNN OOINHA AETUTEND YHUCEI
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au BpaseH 11, To uncna umerot Bux: a=11p, B=11q. Uemy paBen HauOOIbIINI 00U TETUTEND
YHCEeN P U g.

3anaua 74. He BbInonHss AelieHus], moka3ath, 4to uncia 6075 u 13860 kpathsi 45.

3anava 75. Haiitu dphl X U y Takue, 4TOOBI YUCIIO JICTHIIOCH

Ha 36.
TunoBbie TEKCTHI KOHTPOJIBHBIX PadoT
1. [Tonatue mHOXecTBa. DiieMeHTHl MHOXecTBa. [lyctoe mHOXXecTBO. CrocoOsbI
3a1aHnusi MHOKeCTB. M300paxkeHne MHOXKECTB C IIOMOIIIBIO KpyroB Jitepa.
2. 3amucate MHOKECTBO A, 9JICMCHTAMH KOTOPOT'O SABJAIOTCA HaATypaJlbHBIC

JACIIUTCIN YHUCiia 24 ¢ MNOMOIIBIO XapPAKTCPUCTUICCKOTO CBOICTBA 3JICMCHTOB U NEpCUUCICHUA
9JICMCHTOB MHOXCCTBA.

1. OtHomieHUsT MeXAy MHOKecTBamMu. KoHeYHble W OECKOHEYHBIE MHOMKECTBA.
[ToIMHOXKECTBO MHOXECTBA. Y HUBEPCAIBHOE MHOKECTBO. PaBHbIE MHOXKECTBA.
2. Hano muoxectBo A ={72, 56, 513, 117, 324}. CoctaBUTh TOJMHO>KECTBA

MHOECTBa A, COCTOSIIME U3 YHCET, KOTOPHIE: a) AensaTcs Ha 4, 0) He nemsitcs Ha 10.

1. [lepeceuenne MHoxecTB. CBoiicTBa mepeceueHUs: MHOXKecTB. OObeqUHEHHE
MHOecTB, CBoiicTBa 00BeAMHEHUSI MHOXECTB. JlucTpuOyTHBHBIE CBOIMCTBa oOmepanuii
nepecevyeHuss 1 OObeTMHEHNUS.

2. [Ipaktnueckoe 3amanme. P — MHOxkecTBO Tpamenuid; Q — MHOXKECTBO
YETBIPEXYrOJIBHUKOB, UMEIOIIMI NpsiMOil yroyr; M — MHOkecTBO KBajpaToB. IlocTpoiite kpyru
Diinepa JUsl JAHHBIX MHOXECTB U OTMETHTE IITPUXOBKOI 001acTh, H300paXaroliee MHOXKECTBO:
P\QM.

1. JlekapToBOo TmpousBefeHNEe MHOXeCTB. (CBOWMCTBAa JI€KapTOBO MPOU3BEICHUS.
CrocoObl  HaxokACHHS JekapToBa mnpousBeneHus. Ilonstue xkoprexa. Coueranus 0e3
MOBTOpeHUH. YHCIIO TOAMHOKECTB KOHEYHOTO MHOKECTBA.

2. [IpakTrueckoe 3aganue. CKOJIBKUMH CIIOCOOaMU MOKHO COCTaBUTh KOMHCCHIO U3
3 4eNloBeK, €ClM UMeeTCs 5 Kauauaaryp?

6.2. IlpuMepHble BONPOCHI W 3aJaHus / 3a4a4d Ui TPOMEKYTOYHOMH
aTrecTaluu

Tadoauua 9.1 - [IpuMepHbIe TeopeTHYeCKHE BONPOCHI U MPAKTHYECKUE 32 JaHUSA
K 3K3aMeHny (cemectp 2)

Pa3zpnenbl u Tembl [IpumepHbIe [IpumepHBbIe IpaKTUUECKHUE 3aJaHUs
TEOPETUUECKUE
BOITPOCHI
TeopeTndeckre OCHOBBI U3y4EHMsI JIEMEHTOB TEOPUU MHOXKECTB

Teopernueckue [TonsTe MHOXeCTBA. 1.X — MHOXECTBO JIBY3HAUHBIX yucen, Y —
OCHOBBI U3y4YEHUS DJIEMEHTHI MHOKECTBA. | MHOKECTBO YETHBIX 4KcCell, P — MHOKECTBO
JJIEMEHTOB TEOPUU IIycroe MHOXKECTBO. yucen, KpatHbix 4. KakoBsl
MHOXECTB XapaKTEPUCTUUYECKHE CBOMCTBA AIIEMEHTOB

CriocoObI 3a1aHUA MHOXKECTBA=X JY OPuB=(X[

MHOKECTB. Y) O P?

N3o06pazute muoxkectBa X, Y, P, A u B pu
N3o6paxxenue IIOMOUIY KpPYroB DHiepa.
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MHO>KECTB C IOMOIIBIO
Kpyros Diizepa.

OTHOLIEHUS MEXTY

MHOKXCCTBaMH.

Omneparuu Haj
MHOXECTBaAMHU

2. Janbl MHOXECTBA: A — MHOYKECTBO
HaTypaJbHBIX YUCeEN; B — MHOKECTBO
HaTypaJbHBIX YUCEJN, KPaTHBIX 7. BepHO .
Yro: 1) 84 (1 A\B2) 17 [0 A\B.

3. Kakwue uuncia npuHamiexar MHOKECTBY A \
B 0 C, eciii : A — MHOK€CTBO HAaTypaJIbHbIX
yncell; B — MHOXECTBO HaTypaJIbHBIX YHCEN,
KpaTHbIX 7; C — MHOXECTBO HaTypaJbHBIX
yKcell, KpaTHbIX 3.

4. Ha xaxue Kkiacchl MOXHO pa30UTh
MHO>KE€CTBO TPEYrOJIbHUKOB IIPH MOMOIIU
CBOMCTBA «OBITH OCTPOYTOJIbHBIM»?
Haveprute no aBa TpeyrojbHuKa —
IIPEICTABUTENIEN KaXKI0I0 U3 KJIACCOB.

MaremaTtudeckne MOHATHUA, MATCMATHYCCKUC MPCIIIOKCHUA

ITousttrst, ciocoObI
oTpeieIeHUs
HOHATHH

Heonpenensemsbie u
ompenemnsieMbie
IIOHATHA.

Conepxanne 1 00beM
noHsaTus. CriocoObl
OIpENEICHUS MOHITUH.

Crpyktypa
OTIpe/IeNICHuUs Yepe3 PO
Y BUJIOBOE OTIIUYHE.
TpeboBanus k
OTIPEJICNICHUIO MTOHSTHUS.

Cpenu NOHATHI, U3y4aeMbIX B HAYAJIbHOM
Kypce MaTEeMaTHKH, €CTh TaKHe, KaK «9€THOE
YUCIIO», «TPEYTOJbHUKY, «KMHOTOYTOJIbHUK,
CUHCIIO», KTPEXZHAYHOE YUCIIO», «KBAAPATH,
«CYMMay, «CIIaraeéMoey, «paBeHCTBOY.
OObeTMHNUTE UX, €CITH BO3MOXKHO, B TPYIIIIHI,
00Jagaronue OTHOIICHUEM «POJia M BUIAY.
3anuIInTe BCE BO3MOXHBIE BAPUAHTHI TAKUX
OTHONIEHUM CPE/IM YKAa3aHHBIX MTOHSTHIA.

Hano onpenenenue «KBagpaTtom Ha3bIBaE€TCS
YEeTBIPEXYT0JIbHUK, Y KOTOPOTO BCE CTOPOHBI
paBHbI». Kak BbI gymaere, 3To onpeaeneHue: 1
) HECOpa3MEPHO 2) UMEETCS U30BITOYHOE
CBOMCTBO 3) COACPIKUT MOPOUYHBINA KPYT 4)
c(hOopMyIHPOBAHO JOIMYECKHU BEPHO
(Be1OEpHUTE OTBET) OOOCHYHTE CBOM OTBET.

Boinenure B onpeaenennu «BeicoToit
TpeYroJbHUKa, MPOBEACHHOMN U3 TaHHOU
BEPIINHBI, Ha3bIBAIOT OTPE30K
NEPICHIUKYISApa MEKY STOU BEPIIHHON U
MPSIMOM, COZIEpIKAIIIeH MTPOTHUBOJICKAIILYIO
CTOPOHY» OIPEENIIeMOe 1 ONPEIEIIIoIIee
MOHATHE, POJOBOE MOHATHE (TI0 OTHOIICHHIO K
OTpeeNiIeMOMY) U BUAOBOE OTJIMYHE.
Onpeoensemoe nouamue:

Onpeodensiowee nousmue:

Pooosoe nouamue:

Buooesoe omauuue:

ChopmynupyiiTe NOHATHE MPSIMOYTOJIbHUKA,
HCIIOJIb3YS B KAYECTBE POJIOBOTO MOHATHUS HE
MEHee JBYX Pa3JIUYHbIX MOHATHH (a U 0).
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Kakue BUIOBBIE OTIIMYUS HEOOXOAMMO
yKa3aTh B KaKIOM ciydae?

a) Onpeoenenue:

Pooosoe nonsmue:

Buoosoe omnuuue:

6) Onpeoenenue:
Poooesoe nouamue:
Buooesoe omauuue:

B yueOHuKax MaTeMaTUKH JUIsl HAYaIbHON
IKOJIBI TIOHSTUE KBaApaTa GOpMYyTUPYETCSI
cienyromuM oopazom «KBagpar — 3to
MPSIMOYTOJIBHUK, Y KOTOPOTO BCE CTOPOHBI
paBHBI». BbIienuTe B 3TOM OmpeieieHUH
ompenensieMoe OHSITHE, OTIPEACIISIONIEe
MOHSITHE, POJIOBOE MOHSATHUE U BUIOBOE
oiimune. Kakue erie moHaTust MOTyT OBITh
BBIOPAHBI KaK POJIOBBIC JIJIST TOHSATHS
«xBanpat»? Kak mpu aTom OyneT MEHSIThCS
BH0BOE OTINYHE?

Onpedensiemoe nonsamue:

Onpeodensirouee nonamue:

Pooosoe nousmue:

Buoosoe omauuue:

Hpyrue BapuaHThl POIOBBIX TOHATHIA:

1 Pooosoe nousamue:

Buoosoe omauuue:

2 Pooosoe nonsmue:

Buooesoe omauuue:

BrickaspiBanus u
OTIEpaIlMK HaJl HUMH,
MIPEANKATHI U
oTepaIy HaJl HUMH

Onpenenenyue NOHATUS
«BBICKA3LIBAHUSI.
Onepanuu Haj
BBICKQ3bIBAHHUSIMH.

Onpenenenue
npeaukata. [lonstue
MHOK€CTBA HCTUHHOCTHU
MIPEIUKATOB.

Onepanuu Haj
npeauKaTaMu

(KOHBIOHKITHS,
U3 BIOHKIINS ).

Cpenu cienyronmx npeioKeHUH BBISIBUTE,
YTO SIBJISETCS BHICKA3BIBAHUEM, a YTO SIBJISIETCS
npeaukatoM. IlosicHuTe CBOIl OTBET:

- 12 — HarypanbHOE YHCIIO;

- 2*7=15;

- Hekwue npsimbie apauiebHbI;

- Kaxkoii ceronusa neup Henenu?

- x+4=8;

- X=2 ABIIETCS KOPHEM ypaBHEHUS
x+4=8.

- Jlyna - ciyrauk Henryna.

- Yucno 4 sBisieTcst KOpHEM YpaBHEHUS
S5x +6=0.

- OH CTyZIEHT BTOPOI TPYIIIIBI
¢dakynpTeTa ICUXOJIOTHH U TIEIarOTUKH.

- JIroboe mpocToe 4uciio N He UMeeT
JeuTeNeH, OTIUYHBIX OT ce0s 1 1.

- [a 31paBCTBYET COJIHIIE, J]a CKPOETCS
ThMa!

- KBangparom Ha3piBaeTcs
napajuieJorpamm, y KOTOpOro BCE YTJIbI
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IIpsIMBIE.

Haitgute MHOXECTBO MCTMHHOCTH IpPEIMKATa
2x — 10 < 0, 3agaHHOro0 Ha MHOXECTBE X,
eCJIu:

a) X =R; rne R — MHO)ecTBO
JICHCTBUTEIIBHEIX YHCEIT,

06) X =N; rae N — MHO>eCTBO HaTypaJIbHbIX
qHUCelT;

B) X=1{0,1,2,3,4,5,6,7}.

[IpouuTaiiTe npeacraBaeHHbIC (Gpa3sl U
OTBETHTE HA BOTIPOCHI, IAHHBIC HUXKE!

a) Ilems unu Mawa;
6)IIpomusononodichvie cCMmopombl
napanienocpamma pashsl U NapaiienbHbl,
8) 24 oenumcs na 3 u cymma yugp 6 e2o
3anucu 0eaumcs Ha 3;

2) Yucno 11 npocmoe u ne oenumcs Ha 3;
0) 16 menvwe 116,

e) B uemvipexyeonvruke 3 éepuunvl uiu 3

CMOPOHBL.
1) YkaxuTe, Kakue W3 TPUBEICHHBIX
(dpa3 ABISIOTCS BHICKa3bIBAHHUEM.

2) VkaxxkuTe, Kakue  BBICKa3bIBAHHS
SIBJISTFOTCS TIPOCTHIMU.

3) Breigenute mpocThie BBICKAa3bIBAaHUS B
COCTaBe MMEIOIITUXCS COCTaBHBIX
BBICKA3bIBaHM.

4) Onpenenure 3HaYeHHE (MCTUHHOCTH)
COCTaBHBIX BBICKa3kIBaHmii. (CBOH  OTBET
00BICHHUTE.

Teopembl U UX CTPYKTypa. Y MO3aKIOYEHUS

TeopeMsbl u ux

CTPYKTYpa.
VYMO3aKIIO4YEHHUS.

[Ipsimas Teopema,
Teopema oOpaTHas
JTAHHOM, TeopeMa
POTUBOTIOJIOKHAS
JTAaHHOW, Teopema
oOparHas K
POTUBOTIOJIOKHOM!.
Crpykrypa Kaxx10i
TEOPEMBI.

ITonsaTue
YMO3aKJIFOUECHHUS.
VYMO3aKII0ueHus U UX
BUbl. HexkoTopslie
CXEMBbI JETYKTUBHBIX
YMO3aKIIOUECHU .

Crioco0sbI
MaTeMaTU4ECKOTO

Briaenute ycioBue U 3aKIIIOYEHHE YKAa3aHHBIX
Hke TeopeM. ChHopMyIIHpyiTe TEOPEMBI B
yCIIOBHOM (hopme.

1. B nmapannenorpamme
MPOTUBOTIOJIOKHBIE YIJIbI IOMIAPHO PaBHBL.

2. Jlnaronanu npsiMOyroJIbHUKa PaBHBI.
3. CymMa IBYX LIEJIBIX YUCEI, AeSAIIUXCS
Ha 3, Takke JeJIuTCd Ha 3.

4, B poM0 MOHO BHCaTh OKPYKHOCTb.
5. Ji1st Toro 4TOOBI TPEYTOJNBHUK SBIISIICS

MMpAMOYTOJIbHBIM, H606XOI[I/IMO, YTOOBI
OJaHa U3 €ro MCAaH ObLIa paBHa IMOJIOBUHEC
CTOPOHBI, K KOTOpOfI OHa IMPOBCJACHA.

Onpenenure BUJ yMO3aKIIOUEHUS.
OO0BsicHHUTE, TOYEMY BbI TaK PEILIIIN.

1. Anapeii ¢ yBI€UEHUEM YATAET AETEKTUBBI,
Wropp Takke yuTaeT UX 3al10€M, MOH OTell U
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J0Ka3aTcJIbCTBA.

OpaT TOXe€ C yI0BOJIbCTBUEM UYUTAIOT
JIETEKTUBBI. 3HAYUT, BCE MY>KUUHBI JIFOOSAT
JICTEKTUBBI.

2. 3umoii y Hac B CuOupu Bcerja uaet CHer.
DeBpalib 3UMHUIN MecsIl. 3HA4UT B (heBpasie
HAaJ10 ’KJ1aTh CHETOIa/I0B.

3. «Bce cTyIeHThl — IparMaTuK; OHU
HUKOTJa He OyAyT y4UTh CBEPX TOTO, UTO
OTIPEJIENIEHO MPOTrPAMMOI», — CKa3al OJUH
MIPENo/aaBaTelb IPyromy. «A mouemy Thl B
ATOM YBEpeH ?», — CIIpOoCHII ero BTopoil. «Hy
MOCY/IU CaM, — OTBETHJI TIEPBBII, — HA OJIUH U3
MOUX CTYJICHTOB HUYETO HE XOYET JIeaTh
cBepX nporpaMMmel. To ke camoe rOBOpUJI MHE
npenoaasarens [leTpos.

4. Korga s caenan 3TOT JOKIA HAa palOHHOMN
KoH(epeHnu, To MeHs xBammid. Korga s
BBICTYIWJI C HUM Ha TOPOJICKOU KOH(pEpPEHITUN
— MeHS XBaJIWIH. Sl 1ymaro, 4To ¥ Ha
o06nacTHOM KOH(DEPEHITUN MEHS KT yCIeX.

[IpuBennTe cBOM MpUMEP YMO3AKIFOUECHUH,
yKa3aHHbBIX BUI0B. OOBSICHHTE, TOYEMY Balll
pUMep SBISIETCS UMEHHO STHM BUIOM
YMO3aKIIO4YEHHUS.

a) IeTyKTUBHOE YMO3aKIIIOUCHNUE;

0) MHIYKTHBHOE YMO3aKJIIOUCHNUE,

B) YMO3aKIIIOUCHHUE 110 aHAJIOTHH.

DJIeMEHTHl KOMOMHATOPUKH

Teopernueckue
OCHOBBI U3Y4€HHUS
3JIEMEHTOB
KOMOMHATOPUKH

KombOunaropHbie
3aauu.

Pa3smenienus ¢
MOBTOPCHHUSIMH.

Pasmemenus Oe3
TTOBTOPEHHUM.

[TepecranoBku 6e3
TTOBTOPEHHUM.
IlepecTtanoBku
MOBTOPEHUSIMH.

Cpenu cienyromux npeioxKeHui BbIISIUTe
BBICKA3bIBAHUS U MPEIUKATHI:

- «HekoTopsie yyaniuecs Halen rpymibl
CIIOPTCMEHBIY;

- «["'opox x crouT Ha Gepery Mops y»;

- «Kakas peka Bnagaer B beinoe Mmope?»;

Ha muO)ectBe M={1,2.......,10} 3anan
npeaukaT B(x): «Hucno x sBiseTcs
nenuteneM yucia 8§0». Chopmynupyiite
OTpHUIIAHUE 3TOTO MpEAUKaTa U HAlAUTE ero
MHO>KE€CTBO HCTUHHOCTHU, UCTIOJIB3YS
auarpaMmmsl Ditnepa-Benna.

Brigenute B crneayromux TeopeMax
Pa3bSCHUTENBHYIO YaCTh, YCIOBHE U
3aKIOUeHue. 3aluIInTe X MPU MOMOIIU
CHUMBOJIOB MaTEMaTHYECKOM JIOTUKH.
Chopmynupyiite HeoOX0AUMOE U
JIOCTaTOYHOE YCIOBUS, TPOTHUBOIOJIOKHYIO U
00paTHYIO TEOPEMBI:

1) Ecnu HaTypanpHOE YMCII0 OKaHYUBACTCS
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JBYMSI HYJISIMH, TO OHO JICNTUTCS Ha 4;

2) Ecnu nBa yrita TpeyroyibHUKa
KOHT'PYIHTHBI, TO OH paBHOOEIPEHHBIH;

3) Ecnu Touka nexuT Ha MepreHIuKyIspe,
IPOBEICHHOM Yepe3 CepeinHy OTpe3Ka, TO
OHa

paBHOYJIAJIEHA OT €r0 KOHIIOB;

Tab6auua 9.2 - [IpumepHbIe TeOpeTHYECKHE BOMPOCHI H MPAKTHYECKHE 3aJaHUsI
K 3K3aMeHy (cemectp 3)

Paznens! 1 TeMBbl

[IpumepHbIe
TEOPETUYECKHE
BOITPOCHI

[TpumepHBbIe TpaKTUUYECKHUE 3a/1aHUs

Pazmmunsie MOoAXO0JbI K IOCTPOCHWIO MHOXKECTBA LEJIBIX HCOTPHULATCIIbHBIX YU CCII.

Pazmmunsnie
MOIXOIBI K
MMOCTPOCHUIO
MHO’KECTBA LEIIBIX
HEOTPHIIATEIIBHBIX
YHCel.

[TonsiTue HaTYpaJILHOTO
qucia

Y HYJIA C TOYKH 3PCHUS
TEOPETHKO-
MHOKECTBEHHOTO
IOIX0/1a.

[TonsTre 06
aKCMOMAaTHYECKOM
METO/I€ MOCTPOCHUS
TEOPUH.

3aKOHBI CIIOKECHHS,
3aKOHBI YMHOKEHHUS

VYKaxXuTe MHOXKECTBO, KOTOPO€  MOYKHO
Ha3BaThb OTPE3KOM  HATYpAJIBHOTO  psja:
1. {1,3,5,7,9}; 2. {0,1,2,3,4,5}; 3.
{1,2,3,4,5}.Coit otBeT o0OocHyiite. Kakwue
TECOPECTUYCCKHUC OCHOBBI MaTEeMaTUuKn
MIOMOTAIOT J1aTh OTBET HA ATO 3a/IaHUE.

yKa)KI/ITe, KaKO€ U3 JaHHBIX YHUCIIOBBIX
BBIPQKEHHUI HE HMEET CMBICIIA Ha MHOYKECTBE
HarypanbHbIX uncen: 1. (4- (7 + 3):5) - (8-

6); 2.4-(7+3-5):(8-6+9); 3.((4-7)+3-5)"
(8-6) Caoii oTBeT 060CHYiiTE. Kakue
TEOPETUIECKHE OCHOBBI MaTEMaTHKU
TIOMOTAIOT JIaTh OTBET Ha 9TO 3aaHue.

[TpumenuTe 3aKOHBI YMHOKEHUS U BBIYUCIIUTE
pe3yabTaT; KaX/IbIM ciydail HCIIOJIb30BaAHUS
3aKOHOB OOBSICHUTE:

a) (372 * 4) * 5;

0) 125 * 15* 6 * §;

B) 20 * 811 * 4;

3anuiuTe TUCTPUOYTUBHBIN 3aKOH
YMHO>KEHHUSI OTHOCUTEILHO CIIOXKEHUS IS
HATYypaJIbHBIX YHCET U, UCTIONb3YS €T0,
BBIYMCIIMTE 3HAYCHHUE BBIPAYKCHUS:

a) 36 *(10+5)

0) 46 * 17

0) 57 * 237 + 57 * 363;

B) 37 *42 + 37 *36 - 78 * 27.

Ha npumepe Beruntanus uucen 875 u 528
MOKa)XUTe, KaKhe TeOpeTUUecKue aKkThl
JIEKaT B OCHOBE aJITOPUTMa BBIYUTAHUS
MHOTO3HA4YHbIX YHCEIL.

23




Haiinure 3Ha4eHMs BbIpaKeHUN
paIMOHATLHBIM CITIOCOOOM U OOBSICHUTE,
KaKH€ 3aKOHBI CII0KEHUSI ITPH 3TOM
MCII0JIb30BAJIUChH?

a) (57+ 68 +89) + (32 +11+ 43);

0) 38+ 89+ 32 +11;

B) 3057 +1561+ 829 +1513

CHucTeMbl CYUCIIEHUA

CucreMbl CUACIIEHMS

TlongaTHE cuCTEMBI
CYUCIICHUS.

Tlo3umonHwle U
HETIO3UIIMOHHBIE
CUCTEMBI CUUCIICHUS.

3armcey ¥ Ha3BaHUE
quces B JECATUYHOMN

CHUCTEMEC CUHUCIICHUS.

Apudmernueckue

JNEUCTBUS B IECATHYHON

CHUCTEME CUHCJICHUS

3anuiuuTe B pUMCKOM CUCTEME CUUCIICHUS:

35, 128, 467, 1949, 2385, 195809.

Ha npumepe crnoxxenus uuncen 1385 u 2497
MOKQXHUTE, KaKHEe TEOPETUIECKUE (PaKThI
JekKaT B

OCHOBE aJITOPUTMA CJIO’KEHUSI MHOTO3HAYHBIX
YHCelL.

.Ha npumepe Haxok/1eHUS! pa3HOCTH YUCEI
3487 n 2398 nponsutrocTpupynTe
TEOPETUYECKHE

OCHOBEI aJITOPUTMA BBIYUTAHHUA YHUCEIT
CTOJIOMKOM.

3anummy Te B IBOUMYHOM CUCTEME CUUCIICHUS
guciao: 29; 50; 140

JlenuMocTh uncen

JemumocTts uncen

IloHsTHE OTHOIICHUS
JIETMMOCTH Ha
MHOKECTBE LIEIBIX
HEOTPHIIATEIIHbHBIX
YHCe.

CBOJCTBa OTHOIIEHUS
JIETAMOCTH.

Z[CJ'II/IMOCTB CYMMUEI,
IIPOU3BCIACHUS U
Pa3HOCTH.

[IpusHaku nenuMocTH
Ha 2,3,4,5,9,25.

Korna Tpex3HauHoe 4ncio, 1Be mepBhie

1M (pbI KOTOPOTO OJIMHAKOBBI, & TPEThS paBHA
5,

pa3aenuian Ha OJTHO3HAYHOE YHUCIIO, TO B
ocTrarke nosydywiock 8. Halitu nenumoe,
JIEIIATEND U

YacTHOE.

IIpu nenenun Hekotoporo yuciaa Ha 13 u 15
MOJIYYUJIMCh OJJMHAKOBBIE YaCTHBIE, HO MEPBOE
JenieHre ObUIO C OCTaTKOM &, a BTOpoe
nenenue 6e3 ocratka. Haiitu 310 4ncno.

Haiitu Bce uncna, npu eneHuu KOTOPhIX Ha 7
B YAaCTHOM MOJYYHUTCS TO K€ YHCIIO, YTO U B
OCTarTkKe.

[Ipu nenenun Ha 2 yucio AaeT OCTaToK 1, mpu
nejxeHud Ha 3 — octatok 2. Kakoii octaTtok
JTAET 3TO YUCJIO MPH JICJIEHUHU Ha 67

ATTeCTaLII/IH 0 JUCHUININHE — 3K3aMCH - BKJIFOYAKOT CIICAYHOIIHEC (I)OpMI:I KOHTPOJIA: 1)
9K3aMCHAIIMOHHBIC BOITPOCHI; 2) KOMIICTCHTHOCTHOC 3aJaHHUC.

ILTIS[ IIOJIOXKUTEIbHOM OICHKH HGO6XOL[I/IMO KaueCTBCHHO OTBCTHUTHL YCTHO Ha JBa BOIPOCA,
BBIIIOJIHUTE KOMIICTCHTHOCTHOC 3aJJaHHC. Baxxabpim (baKTOpOM ABJIICTCA  YMCHHC DJOK3aMCHYCMOI'O
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OIEPUPOBATh B CBOEM OTBETE CCHIJIKAMHM HA COOTBETCTBYIOIEE MOJIOKEHHE B YUeOHOW WM HAyUIHOU
JuTeparype.
Kpumepuu ouenku cpopmuposannocmu KomnemeHyuii Ha IK3amene

OrneHka «OTJIMYHO» - OLIEHKa o0ydaromemycs, TTyOOKO W MPOYHO YCBOMBIIEMY NPOTPaMMHBIH
MaTepHuall, UCUEPIBIBAIOLIE, MTOCIEAOBATENBHO, JIOTUYECKH CTPOMHO €r0 U3JaraBlIEMY, B OTBETE TECHO
YBSI3aBIIEMY TEOPETHUYECKUH MaTepual ¢ IpakTHKod. [Ipu 3TOM oOyuaromuiicss He 3aTpyAHSETCS ¢
OTBETOM Ha BHJIOM3MEHEHHOE 3a/laHue, CBOOOHO CHPABIIETCS] C METOAUYECKUMH 33Ja4aMU, BOIIPOCAaMU
A JpyrMMU BUJAMM [IPUMEHEHUS 3HAHMW, IIOKa3blBa€T METOAMYECKYIO JOPYIULUI0, 3HAHHUE
MEpUOMUECKON Te4aTH, BIaeeT Pa3HOOOPa3HBIMU HABBIKAMU M YMEHHSMHU.

OrneHka «XOpoLIO» - OLEHKAa 3a TBEPAOE 3HAHME INIPOrPaMMHOIO MaTepHalla, KOHKPETHOE €ro
U3TIOKeHHe, 0e3 CyIIeCTBEHHBIX HETOYHOCTEH, NpaBHIIbHOE NPHUMEHEHHWE TEOPETUUYCCKUX 3HAHWM,
BJIa/ICHHE HEOOXOAMMBIMU HABBIKAMU M YMEHHUSMH.

OueHKa «yIOBJIETBOPHTEJBHO» - OLEHKa OOydarolmeMycs 3a 3HAHHE OOLIMX IOJIOKEHUH
OCHOBHOI'O MaTepuaja, KOTOPBId OZHAKO HE YCBOMII €T0 JETaJIeH, JOIyCKaeT HETOYHOCTH, HEAOCTATOYHO
MpaBUJIbHBIE (POPMYIUPOBKH, HAPYIICHHE MTOCIE0BATENFHOCTH B H3JI0KEHUH IIPOrPAMMHOI0 MaTepuala
U HUCIBITBIBAET TPYAHOCTH B IPUMEHEHUH HABBIKOB Y YMEHU.

OueHKa «Hey/I0BJIETBOPUTEIBHO)» - OLIEHKA 00ydarolleMycs, KOTOPbI He 3HaeT 3HAaYMTEeIbHOU
YacTU MPOrpaMMHOI0 MaTepualla, ¥ TEPMHUHOJIOTHH JAMCIUILIMHBI JIOMYCKAeT CYIECTBEHHbBIE OIMOKH,
HEYBEPEHHO ¢ OONBIIMMH TPYIHOCTSMH H3JIaraeT Marephall, y KOTOPOTrO OTCYTCTBYIOT TpeOyemble
HaBBIKU U YMEHUSI.

CocraButenb: MaxueBa O.A., crapimuii penojaBarenb Kadeapbl NeIaroruki U METOIUKN
Ha4yaJlbHOTO 00pa30BaHUs
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