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JIncer akryanuzannu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyskJeHa u ogoopeHa uid peanuzanuu B 2026 - 2027
ydeOHOM rofy Ha 3aceqaHuu kageapsl I[lemaroruueckoro oOpa3zoBaHus U

IIporokomor 20 . Ne

3aB. kadeapoii C.C. Benukanosa

Pabouas mporpamma nepecMoTpeHa, oocyskeHa u ogoopeHa i peanuzanuu B 2027 - 2028
ydaeOHOM rofy Ha 3aceqaHuu kageapsl [lemaroruueckoro oOpa3oBaHus U

[Iporokom ot 20 . Ne

3aB. kadeapoii C.C. Benukanosa

Pabouas mporpamma nepecMoTpeHa, o0cyskeHa u ogoopeHa uia peanuzanuu B 2028 - 2029
ydeOHOM rofy Ha 3aceqaHuu kageapsl [lemarorudeckoro oOpa3zoBaHus U

IIporokomor 20 . Ne

3aB. kadeapoii C.C. Benukanosa

Pabouas mporpamma nepecMoTpeHa, 0ocyxIeHa u ofgoopeHa i peanuzanuu B 2029 - 2030
ydeOHOM rofy Ha 3aceqaHuu kageapsl [lemaroruueckoro oOpa3zoBaHus U

IIporokomor 20 . Ne

3aB. kadeapoii C.C. Benukanosa

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ooopeHa i peanuzanuu B 2030 - 2031
ydeOHOM rofy Ha 3aceqaHuu kageapsl [lemaroruueckoro oOpa3zoBaHus U

IIporokomor 20 . Ne

3aB. kadeapoii C.C. Benukanosa




1 Henu ocBOeHMS IUCHUNIIHHBI (MOIYJIA)

«TeopeTnueckue OCHOBBI MTPENOIaBaHUSI MATEMATUKHU B HAYAJIbHOM IIKOJIE)
SIBJITFOTCSI CO/ICMCTBHE CTAHOBIICHUIO TTPO(ECCHOHATBHBIX, CTICIIUATBHBIX KOMITETEHITUH
MOCPEACTBOM (DOPMHUPOBAHHS CHCTEMbI MATEMATHIECKIX 3HAHUN KaK TEOPETUIECKOM
OCHOBBI COZIEpKaHUS HaYaJIbHOTO Kypca MaTeMaTHKHU, a TaKkXKe ISl BUACHUS IEPCIEKTUBbI
WCIIO0JIb30BaHUS MIOHATUIM HaYaJIbHOTO Kypca MaTeMaTUKU B CPEHUX Ki1accaxX HIKOJbI.

2 MecTO IMCHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucnunnuna TeopeTnyeckre OCHOBBI IPENOAABaHNs MATEMATUKY B HAYaIbHOU
IIKOJIE BXOJUT B 00513aTEIBbHYIO YaCTh yUeOHOTO MIaHa 00pa30BaTeIbHON POTrPaMMBI.

JUis n3yueHust JUCUUIUTMHBI HE0OXO0AUMBI 3HaHUS (YMEHUS, BIIAJCHNUA),
c(OpMHPOBAHHBIE B PE3YJIbTAaTe U3YUCHUS TUCIUIUINH/ IPAKTHK:

BBeneHune B ne1arorn4ecKkyro JesTeNbHOCTh YUUTENS HAaYaJIbHBIX KJIacCOB

YyeOHast - 03HAKOMHUTEIbHAS IPAKTHUKA

Teopuu U TEXHOJIOTUU B3aUMOCHCTBUS YIACTHUKOB 00pa30BaTEIbHBIX OTHOLICHUN

3HaHus (YMEHHUs, BIaJECHN), IOJIYUYEHHbIE IIPU U3YUEHUH JAaHHON AUCLUIIIMHBI
OyAyT HeOOXOAMMBI [T U3YUEHUS TUCIUILIHH/TIPAKTHK:

ITpon3BoaCTBEHHAS - IEAArOrnYeCcKas IpakTHKa

[TpakTHKyM 110 OCHOBaM Hay4HO-HCCIIE0BATEIBCKON paboThI

VYyeOHast - mpaKkTHKa MPOOHBIX YPOKOB

VYuyeGHast - mepBbIe THU peOCHKA B IIKOJIE

BrinonHenue v 3amura BHITYCKHOM KBaTU(UKAITMOHHON paOoOThI

ITpon3BoacTBEHHAs — IPEIUILIOMHAs IPAKTHKA

[Tpon3BOICTBEHHAS - IPAKTHKA IO MOTYyYEHHIO MPO(HECCHOHATBHBIX YMEHUN U OTIBITA
poeCCUOHATBHOMN IeATEIIbHOCTH

3 Komnerenuum ody4yarmierocsi, popmupyemsoie B pe3yibTaTe 0CBOCHHUS

AUCHHUILVINHBI (MOYJIs) M INIAHMPYeMble pe3yJabTaThbl 00y4eHust

B pesynbpTaTe ocBoeHUs AUCHUILUIMHBI (Moaynsi) «TeopeTuueckue OCHOBBI
MpernoJaBaHus MATEMAaTUKH B HAYAJILHOM IIKOJIe» 00yUYaroIUICs TOJDKEH 001a/1aTh
CJICAYIOIUMHU KOMIICTCHIIUSAMMU:

KO,Z[ HHAUKATOpa I/IHI[I/IKaTOP JOCTHIKCHUS KOMIICTCHIIN

OIIK-8 Cnoco0OeH oCyIIecTBIATh MEAArOrHUECKYI0 JeSITeIbHOCTh HA OCHOBE CIEIMaTbHbIX
Hay4HbIX 3HAHUU

OIIK-8.1 [TnmanupyeT u NPOBOAMUT HayYHbIE UCCIIEIOBAHUS B 00JIaCTH
NEAArornYeCKOi e TEIbHOCTH
OIIK-8.2 Hcnone3yer cenuanbHble HAYYHBIE 3HAHU JUUIS TIOBBILLICHUS

2((HEKTHBHOCTH MEIarorHIeCKON AESITEILHOCTH




4. CtpyKTypa, 00b€éM U conep:kaHue TUCHUIITHHBI (MOAYJIsST)

OO01mmas TpyA0eMKOCTh TUCHUIUIHHBI cOcTaBsaeT 14 3adeTHbix eauHull 504 akaa. 4acoB, B TOM

qHUCJIIC:

— KOHTakTHas1 padbora — 30,4 akaz. 4acos:

— aynutopHas — 24 akajl. 4acos;
— BHeayauTopHas — 6,4 akaJ. 4acos;

— camocTosITeNbHas pabota — 444,5 akaJ. 4acos;

— B (popme npakTuueckoil moarotoBku — 0 akas. yac;

— MOJATOTOBKA K 3K3aMeHy — 21,3 akaj. yac

dopma aTTeCTALUK - 3a4€T C OLIEHKOM, DK3aMEH

AynutopHas 3 =
KOHTaKTHas paboTa 3= dopmMma Tekymiero
=Y B
B aKaj. Jyacax 3} H KOHTPOJIS
Pasnen/ Tema g ( A ) = A y p Koz
> 3 © | camocTosATeNBHOM | yCTIEBAEMOCTH H
JIUCIUTIIIAHBI < [~ " KOMITETEHIUN
g £ pabotbl TPOMEKYTOTHOM
mab. | mpakr. ts)
Tlek. p 'S aTTecTanuu
3aH. 3aH. O =
1. Pasnen I. MuoxecrtBa.
MaremaTrdaeckre yTBep KIEHUS 1
HX CTPYKTypa
Beictynnenue Ha .
VCTHBIN OTBET Ha
cemuHape; Otuer
10 MPAKTHYECKOMH HPAKTHACCKOM
1.1 MHOXecTBa U oreparuu P . | 3aHATUH, CEMUHApE, OIIK-8.1,
0,5 0,5 25 pabote; Y cTHBII
HaJ HUIMH OTYET I10 OIIK-8.2
OTBET Ha .
TIPaKTUYECKOI
MIPAKTUIECKOM
pabote
3aHIATHU
BricTynnenue Ha .
VCTHBIN OTBET Ha
cemuHape; Otuer
10 MPAKTHYECKOMH HPAKTHACCKOM
1.2 MaTtemaTuyeckue P . | 3amsaTHH, cemuHape, OIIK-8.1,
0,5 0,5 25 pabote; Y cTHBII
THOHSTHUS OTYET 110 OIIK-8.2
OTBET Ha .
TIPaKTUIECKON
MIPAKTUIECKOM
pabote
| 3aHIATHU
BricTynnenue Ha .
VCTHBIN OTBET Ha
cemuHape; Otuer
10 MPAKTHYECKOMH MPAKTHACCKOM
1.3 MaTtemaTuueckue p . . | 3aHATUH, CEMUHApE, OIIK-8.1,
0,5 0,5 25 pabote; Y cTHBII
TIPEAIIOKEHUS OTYET 110 OIIK-8.2
OTBET Ha .
TIPaKTUIECKON
MIPAKTUYECKOM
pabote
3aHIATHU
BricTynnenue Ha .
VCTHBIN OTBET Ha
cemuHape; Otuer
10 MPAKTHYECKOMH TPAKTHHECCKOM
1.4 MaTtemaTuyeckue p . . | 3aHATUH, CEMUHApE, OIIK-8.1,
0,5 0,5 25 pabote; YcTHBIN
JIOKa3aTeIbCTRA. OTYET 110 OIIK-8.2
OTBET Ha .
TIPaKTUIECKON
MIPAKTUIECKOM
pabote
3aHIATHU
Hrtoro no pasnery 2 2 100

2. Paznen II. bunapusie
otHomeHus. KoauuecTBenHnas
TEOpHST MHOXKECTBA IIEITBIX
HEOTPULIATEIIbHBIX YHCEIl




Brictynnenue Ha
cemuHape; Otuer

YCTHEBIN OTBET HA

110 MPAKTUYECKON TPAKTHHECCKOM
2.1 CooTBeTCTBUS MEXKTY P . | 3ansaTHH, cemuHape, OIIK-8.1,
0,5 0,5 25 pabote; Y CTHBIH
JIByMsI MHOXKECTBAMH oTBET Ha OTYET 110 OIIK-8.2
NIPaKTUIECKON
MPAKTUIECKOM
pabote
3aHATHN
BricTymnenne Ha .
YCTHEII OTBET Ha
cemuHape; Otuer
110 MPAKTUYECKON TPAKTHHICCKOM
2.2 buHapHbBIE OTHOIIEHUS P . | 3ansTHH, cemuHape, OIIK-8.1,
0,5 0,5 25 pabore; YCcTHBII
Ha MHOXECTBE oTBeT Ha OTYET 110 OIIK-8.2
NIPaKTUIECKON
MPAKTHIECKOM
pabote
. 3aHATHN
Brictynnenue Ha .
YCTHEII OTBET Ha
cemuHape; Otuer
110 MPAKTUYECKON HPAKTHHCCKOM
2.3 bunapusie p . | 3ansTHH, cemuHape, OIIK-8.1,
0,5 0,5 25 pabore; Y CcTHBII
ajreOpandecKue onepanuy oTBeT Ha OTYET 110 OIIK-8.2
MIPAKTUYECKON
MPAKTHIECKOM
pabote
3aHATHN
BricTymnenne Ha .
YCTHEII OTBET Ha
cemuHape; Otuer
N MPaKTUIECKOM
2.4 KonnuecTBeHHAS TEOPHS 110 IPAKTUYECKON
MHOKECTBA IIEIBbIX 0,5 0,5 244 abote; Y CTHBIH SaHATHH, CCMHHAPE, OIIK-8.1,
’ ’ ’ p ’ OTYET 110 OIIK-8.2
HEOTPULATEIbHBIX YHCEI OTBET Ha .
TIPaKTUIECKOH
MPAKTHIECKOM
pabote
3aHATHN
Hrtoro no pasnery 2 2 99,4
HWroro 3a cemectp 4 4 199,4 330
3. Pazgen III. AkcnomaTudeckas
TEOPHS IENTBIX HEOTPHUIATEITHHBIX
qucen
BricTymnenne Ha .
YCTHEII OTBET Ha
cemuHape; Otuer
10 TIPAKTUIECKOU VPAKTHHCCKOM
3.1 AkcHoMaTHYeCKHuit . | 3ansTHH, cemuHape, OIIK-8.1,
0,5 0,5 10,3 | paGote; YcTHbII
METOJI B MAaTEMaTHUKE OTBET HA OTYET 110 OIIK-8.2
MIPaKTUIECKON
MIPaKTUIECKOM
pabote
3aHATHN
BricTymnenne Ha .
YCTHEII OTBET Ha
cemuHape; Otuer
3.2 OCHOBHEBIE IOHATHS U . MPaKTHYECKOM
10 TIPAKTUIECKOU
OTHOIIEHUS . | 3ansTHH, cemuHape, OIIK-8.1,
. 2 0,5 0,8 10,3 | pabore; YcTHbIH
AKCHOMAaTHYECKOM TeOpUu oTBET Ha OTUET 110 OIIK-8.2
HaTYypaJbHOTO YHCiIa TIPaKTUIECKOH
MPAKTHIECKOM
pabote
3aHATHN
BricTymnenne Ha .
YCTHEII OTBET Ha
cemuHape; Otuer
110 MPAKTUYECKON TPAKTHHECCKOM
3.3 Llemoe HeoTpHUIIATETEHOE P . | 3amsTHH, cemuHape, OIIK-8.1,
0,5 0,8 10,3 | paGote; YcTHbIH
YUCIIO oTBET Ha OTYET I10 OIIK-8.2
NIPaKTUIECKON
MPAKTHIECKOM
pabote
3aHATHN
HWroro no pazaeny 1,5 2,1 30,9
4. Paznen IV.Teopust uucen kak
OCHOBA BBIYHCIIUTEILHBIX
JICHCTBHI
Brictymienue Ha | Y CTHBIM OTBET Ha OIIK-8.1
4.1 CucTeMbl CUYHUCIICHMS 2 0,5 0,8 10,3 Y ’
cemuHape; Otuer NIPaKTUIECKOM OIIK-8.2




IO TPAKTUYECKOU
pabore; Y CcTHBII
OTBET Ha
TPAKTHIECKOM
3aHATHA

3aHSITHH, CEMUHApE,
OTYeT IO
NIPaKTUIECKON
pabote

Brictynnenue Ha
cemuHape; Otuer

YCTHEBIN OTBET HA

110 MPAKTUYECKON HPAKTHHCCKOM
4.2 Teopust TeTMMOCTH P . | 3ansTHH, cemuHape, OIIK-8.1,
0,5 0,8 10,3 | paGote; YcTHbBII
HaTypPaJbHBIX YUCEI oOTBET HA OTYET 110 OIIK-8.2
NIPaKTUIECKON
MPAKTHIECKOM
pabote
3aHATHN
HWroro no pa3aeny 1 1,6 20,6
5. Pazgen V. ParmonansHbIC 1
JIEHCTBUTEIFHBIC YHCTIA
Brictynnenue Ha .
YcTHBIN OTBET HA
cemuHape; Otuer
110 MPAKTUYECKON VPAKTHHICCKOM
5.1 IlonoxurenpHbIC p . | 3ansTHH, cemuHape, OIIK-8.1,
0,5 0,8 10,3 | paGote; YcTHbII
palOHAIBHBIE YUCIIA oTBeT Ha OTYET 110 OIIK-8.2
NIPaKTUIECKON
MPAKTHIECKOM
pabote
3aHATHN
BricTymnenne Ha .
YcTHBIN OTBET HA
cemuHape; Otuer
10 TPAKTUIECKOU VPAKTHHICCKOM
5.2 IlonoxureapHbIC . | 3ansTHH, cemuHape, OIIK-8.1,
. 0,5 0,8 10,3 | pabote; YcTHbIiI
JICCTBUTENIBHBIC YUCIA oOTBET HA OTYET 110 OIIK-8.2
NIPaKTUIECKON
MPAKTHIECKOM
pabote
3aHATHN
BricTymnenne Ha .
YcTHBIN OTBET Ha
cemuHape; Otuer
N MPaKTUIECKOM
10 TPAKTUIECKOU
5.3 JleficTBUTENIEHEIE YUCIIA 0,5 0,7 10,3 abore; Yerupiip | 2 M, CCMHUHAPE, OIIK-8.1,
’ ’ ? ’ p OTB,eT A OTYET TI0 OIIK-8.2
NIPaKTUIECKON
MPAKTHIECKOM
pabote
3aHATHN
HWroro no pazaeny 1,5 2.3 30,9
HUroro 3a cemectp 4 6 82,4 3a0,9K3aMcH
6. Paznen VI. YpaBHeHus,
HEpaBeHCTBa, (YHKIHMH
BricTymnenne Ha .
YcTHBIN OTBET Ha
cemuHape; Otuer
N MPaKTUIECKOM
10 TIPAKTUIECKOU
6.1 HucnoBsie paBeHCTBA U . | 3ansTHH, cemuHape, OIIK-8.1,
0,25 0,5 20,35 | pabore; YcTHbIi
HEPaBEHCTBA OTBET HA OTYET 110 OIIK-8.2
NIPaKTUIECKON
MPAKTHIECKOM
pabote
3aHATHN
BricTymnenne Ha .
YcTHBIN OTBET HA
cemuHape; Otuer
10 TIPAKTUIECKOU VPAKTHHCCKOM
6.2 YpaBHeHus u . | 3ansTHH, cemuHape, OIIK-8.1,
0,25 0,5 20,35 | pabore; YcTHbIH
HEPaBEHCTBA oTBET Ha OTYET 110 OIIK-8.2
MIPaKTUIECKON
MPAKTHIECKOM
pabote
3aHATHN
BricTymnenne Ha .
YcTHBIN OTBET Ha
cemunape; Oruer
. MPaKTUIECKOM
11O TIPAKTHHCCKOM | rim CceMHHape OIIK-8.1
6.3 OyHKIHH 0,25 0,5 20,35 abore; Y CTHBII ’ ’ o
YHKIL ’ ’ ’ p OTB,eT A OTYET 110 OIIK-8.2
MIPAKTUYECKON
MPAKTHIECKOM
pabote

3aHATHHA




HWroro no pa3aeny 0,75 1,5 61,05
7. Paznen VII. TexcToBrle 3aaun
U MX pelieHue
Brictyrnenue Ha | BeicTymnenue Ha
cemuHape; Otaer | cemuHape; OTuer
7.1 Pemrenne TEKCTOBBIX 10 TIPAKTUYECKON | TI0 MPaKTUIECKOU
N . OIIK-8.1,
3a1a4 apuPMETHISCKUM U 0,25 0,5 20,35 | pabore; YcTHbIH pabote; Y cTHBIH OITK-8 2
anreOpanvyecKkuM crocooom OTBET Ha OTBET Ha ’
MPAKTHIECKOM MPaKTUIECKOM
3aHATHN 3aHATHH
BricTymnenne Ha .
YCTHEII OTBET Ha
cemunape; Oruer
N MPaKTUIECKOM
10 PAKTUIECKOU
7.2 3amaun Ha ypaBHEHHUE 0,25 0,5 20,27 abote; Y CTHBIH 3aHATHH, CCMHHAPE, OIIK-8.1,
’ yp ’ ’ ? p § OTYET I10 OIIK-8.2
OTBET Ha .
MIPAKTUYECKOHN
MPAKTHIECKOM
pabote
3aHATHN
Brictynnenue Ha .
YCTHEII OTBET Ha
cemuHape; Otuer
N MPaKTUIECKOM
10 TIPAKTUIECKOU
7.3 3ajaun Ha YacTH 0,25 0,5 20,33 abote; Y CTHBIH SaHATHH, CCMIHAPE, OIIK-8.1,
’ ’ ’ ’ p § OTYET 110 OIIK-8.2
OTBET Ha .
TIPaKTUIECKON
MPAKTUIECKOM
pabote
3aHATHN
BricTymnenne Ha .
YCTHEII OTBET Ha
cemuHape; Otuer
N MIPAKTUIECKOM
11O TIPAKTHHECCKOM | amum ceMHUHape OIIK-8.1
7.4 3amaun Ha padboT 0,25 0,5 20,35 abote; Y CTHBIN ’ ’ o
P y ’ ’ ’ p § OTYET I10 OIIK-8.2
OTBET Ha .
MIPaKTUIECKOH
MIPaKTUIECKOM
pabote
3aHATHN
BricTymnenne Ha .
YCTHEII OTBET Ha
cemuHape; Otuer
. MPaKTUIECKOM
10 PAKTUIECKOU
7.5 3amaun Ha IPOLIEHTHI 0,25 0,5 20,35 | pabore; YcTHbII SQHATHH, CCMHIHAPC, OIK-8.1,
' ’ ’ ’ ’ OTUYET 110 OIIK-8.2
OTBET Ha .
MIPaKTUIECKOH
MPAKTHIECKOM
pabote
3aHATHN
101,6
Hroro no pasnery 1,25 2,5 5 ’
HUroro 3a cemectp 2 4 162,7 9K3aMEH
3a4eT C OLCHKON
Hroro o qucummninze 10 14 4445 1 ’

OK3aMCH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Hcnonb30BaHue B yueOHOM IpoLecce:

- aKTUBHBIX U UHTEPAKTUBHBIX (JOPM MPOBEACHUS 3aHITHI (KOMIBIOTEPHBIX
CUMYIJISIITUH, IETOBBIX U POJIEBBIX UTP, Pa300p KOHKPETHBIX CUTYAIUH, IICUXOJIOTUIECKUE U
WHBIC TPCHUHTH) B COYETAHUU C BHEAYTUTOPHOU pabOTOM;

- CIICIMATBHBIX METOJIOB, Pa3BUBAIOIINX y CTYJICHTOB HABBIKOB KOMaHIHOU PabOTHI,
MEXJIMYHOCTHONM KOMMYHUKAIIUU, PUHATHS PELICHUH, JIMIEPCKUX KaueCTB (BKIIOYast
MpoBe/IeHUE PparMEeHTOB YPOKOB MO TeMaM HadaIbHOW IIKOJIBI, & TAKKE HHTEPAKTUBHBIX
MPAKTUYECKUX 3aHATUHN, TPYHIOBBIX JUCKYCCUHM, POJEBBIX UTP, TPEHUHTOB, aHAJIN3
BO3MOJKHBIX M€IarOTUYECKUX CUTyalluil B HAYaJIbHOU LIKOJIE);

- UTPOBBIX TEXHOJIOTHIA, B OCHOBE KOTOPBIX JIGKHUT OpraHu3aius o0pa3oBaTeIbHOTO
rpoiiecca, OCHOBaHHAas HA PEKOHCTPYKIIMU MOJIeJIel MTOBEICHUS B paMKaX MPeJI0AKEHHBIX
CIICHApHBIX ycIoBHi (yueOHas urpa — popmMa BOCCO3JaHUS MPEIMETHOTO U COLUATHHOTO
coJiepkaHus Oyaymieit mpoecCHOHATBHON AEITeTbHOCTH CISIIHATUCTA, MOACTUPOBAHUS
TaKUX CUCTEM OTHOILIECHHUM, KOTOPbIE XapaKTEPHBI ISl 3TON ACSATEIHHOCTH KaK LEJIO0ro;
JIeJIOBast UTpa — MOJICTTUPOBAHUE PA3TUYHBIX CUTYAIIHiA, CBSI3aHHBIX C BEIPAOOTKON U
MPUHITHEM COBMECTHBIX PEIICHUI, 00CYKICHIEM BOIIPOCOB B PEKUME «MO3TOBOTO
HITYypMay, PeKOHCTPYKIHEH (HyHKIIMOHATLHOTO B3aUMOICHCTBHUS B KOJUICKTHUBE U T.IL.;
poJieBasi Urpa — UMHUTAIUS WIH PEKOHCTPYKLUS MOJIEIEH poJIeBOro MOBEACHUS B
MPEAJIOKEHHBIX CLIEHAPHBIX YCIOBUSIX);

- JIEKIUI-BU3YyaIU3alUi, TP KOTOPIX U3JI0KEHUE COICPKAHUS TEOPETUUECKOTO
MaTepuana COIpPOBOXKIACTCS pe3eHTaNnel (IeMOHCTpaIueil yaeOHbIX MaTEepHUaoB,
MPEICTABJICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAaX, B T.4. WILTIOCTPATUBHBIX, TpahUIECKUX,
ayaMo- U BUAEOMATEPUATIOB);

- IPAKTUYECKUX 3aHATUN B (hOpME MPE3EHTAINH, B TIPOIECCE KOTOPHIX
OCYILECTBIISIETCA MPEACTABICHUE PE3YJITATOB MMPOCKTHOMN MIIM UCCIEA0BATENbCKOMN
JeSATEIbHOCTH C UCTIOIB30BAHUEM CIEIIUATN3UPOBAHHBIX TPOTPAMMHBIX CpE;

- KOMITBIOTEPHBIX 00YYaIONINX MPOrPaMM, BKITIOYAIOIIHNX B CEOSI AJICKTPOHHBIC
y4eOHUKH, TECTOBBIE CUCTEMBI; 00YJAIOIINX CHCTEM Ha 0a3e MyJIbTHUMEIUA-TEXHOJIOTHH,
MMOCTPOEHHBIE C UCTIOJb30BaHUEM NIEPCOHATBHBIX KOMIBIOTEPOB, BUIACOTEXHUKH,
HaKOMUTeNIeH Ha ONTUYECKHUX AUCKAX; paclpeelieHHbIX 0a3 TaHHBIX 10 OTPACIISIM 3HAHMIA,

- CPEJICTB TEICKOMMYHUKAIIUHU, BKIIOYAIOIINX B CEOSI AJIEKTPOHHYIO MOYTY,
TeNeKOH(EepPEHITNH, TOKAIbHBIC U PETUOHAIILHBIE CETH CBSI3H, CETH OOMEHA JTaHHBIMU U T.]I.

- DJICKTPOHHBIX OUOIMOTEK, paclpeIeICHHBIX U IIEHTPATN30BaHHBIX H31aTEITBCKUX
CHUCTEM.

6 YueOHO-MeTOANYeCKOE 00ecTeYeHHe CAMOCTOATEILHOIH padoThl 00y4arommuxcst

IIpencraBieHo B npuiIoKeHuu 1.

7 OueHo4YHbIe CPeACTBA /ISl POBEACHUS IPOMEKYTOYHOM aTTecTaluu
IIpencraBieHsl B IPUIIOKEHUU 2.

8 YueOHO-MeTONMUYECKOEe M HH(POPMALIMOHHOE 00ecnieYeHHe TUCHMILINHBI

a) OcHoBHas JIUTEpaTypa:

1. XKwurapepa, 3. P. Matemaruka : yue6Hoe nocodue / 3. P. XKurapesa ; MI'TY. - [2-¢
u3a., ucnp. u jom.]. - Maruuroropck : MI'TY, 2015. - 1 snekTpoH. ONT. AMCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/2207
(mata oopamenus: 07.04.2025). - MakpooObeKT. - TeKcCT : 31eKTpOHHBINA. - CBeeHUS
nocTymnHbl Takke Ha CD-ROM.



https://host.megaprolib.net/MP0109/Download/MObject/2207

2. ly6posckuii, B. B. Matemarnka. BBesenue B MareMaTiHueckuii aHaim3 : yaeOHO-MeToandeckuii komruieke / B. B.
Jy6posckuii, HO. A. M3Bekos, A. A. Pogunkos. - Marauroropek : MI'TY, 2013. - 1 anektpos. ont. muck (CD-ROM).
- 3aru. ¢ tutyn. 3kpaHa. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3850 (mara oOpameHus:
07.04.2025). - MakpooObeKT. - TekcT : a1eKTpoHHBIH. - CBenenus qoctynHsl Takxke Ha CD-ROM.

0) /lonosiHNTEIbHAS JIMTEPATYypa:
Kampimesa, O. B. Pa3Burue yyammxcs B mporecce H3y4eHusl MaTeMaTHKH : ydeOHoe mocodue [11st By30B]
/ O. B. KamepIesa ; Marautoropckuii roc. rexandeckuit yu-T uM. I'. 1. Hocoa. - Marautoropck : MI'TY
uMm. I'. U. Hocoga, 2021. - 1 CD-ROM. - ISBN 978-5-9967-2218-1. - 3arn. ¢ tutyn. sxpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3068 (mata oOpamenus: 07.04.2025). -
MakpooOBeKT. - TeKCT : aMeKTpOoHHBIN. - CBeeHus JocTynHbI Takxke Ha CD-ROM.

B) MeToanyeckue yKa3zaHusi:
CamocTtosTensHas paboTa CTyIeHTOB By3a : mpakTukym / coctaButenu: T. I'. Heperuna, H. P. Ypasaesa, E.
M. PasymoBa, T. ®@. OpexoBa ; Marautoropckuii roc. TexHuuecku yH-T uMm. I'. WM. Hocosma. -
Marnutoropck : MI'TY um. I'. . Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2391 (mata oOpamenus: 07.04.2025). -
MakpooOBeKT. - TeKCT : aeKTpOoHHBIN. - CBeeHus JocTynHbI Takxke Ha CD-ROM.

r) [Iporpammuoe o0ecnneuenue u UHTEepHeT-pecypcebl:

IIporpamMmmHoe o0ecnieueHue

HaumenoBanue N
o Ne norosopa Cpoxk nelicTBUA TULIEH3UU
MS Office 2007 v 135 o7 17.09.2007 SeccpouHo
Professional
7Zip cB0OOHO pactpocTpansemoe [10 O6eccpouHo

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBbI

Haspanue Kypca CchplIKa
HanmonaneHas nHGOpMaIOHHO-aHATTUTUYECKAs URL:
cuctema — Poccuiickuii MHAEKC HaydyHOTO IMTUpoBaHus | https://elibrary.ru/project risc.
(PUHII) asp

OnextpoHHas 0a3za nepuoauueckux nzganuii East View
Information Services, OOO «MBUCy»
9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIMHBI (MOYJIs1)

https://dlib.eastview.com/

MaTepHaHLHO-TeXHI/I‘-IeCKOG oOecneucHue JUCHUITIIIMHBI BKIIFOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/3850
https://host.megaprolib.net/MP0109/Download/MObject/3068
https://host.megaprolib.net/MP0109/Download/MObject/2391

Y4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATHI JIGKIIMOHHOTO TUMA (I0CKa,
MYJbTUMEIUIHbIE CPECTBA XPAaHEHUS, TIepeladll U IPEeACTaBICHUS HHPOPMAIIUH)

VYyeOHble ayAUTOPUH [T IPOBEACHUS MPAKTHUECKUX 3aHATHH, TPYNIIOBBIX U
WH/IMBUYaTbHBIX KOHCYJIBTAIMN, TEKYIIET0 KOHTPOJIS ¥ IPOMEKYTOUHON aTTeCTalluu
(yueOHbIE ayAUTOPUH [T TPOBEACHUS MPAKTUUYECKUX 3aHATUH, IPYNIIOBBIX U
WH/IMBUYaIbHBIX KOHCYJIbTAIMA, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUYHOM aTTECTALIH)

[TomerieHus 1151 CaMOCTOSITEIBHOM paboThl 00ydaromuxcs (mepcoHaaIbHbIe
kommnbioTepsl ¢ nmakeroM MS Office, BeixoqoM B IHTEpHET U € JOCTYIIOM B 3JICKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA)

[Tomerienue 1t XpaHeHHUS U TPOPUIAKTHUECKOTO 00CITy)KUBaHUS Y4eOHOTO
000opyIoBaHUs (CTEJJIaXKH ISl XpaHEHHsI y4eOHO-HATIAIHBIX TOCOOui 1 yueOHo-
METOANYECKOMN TOKYMEHTALINH )

Ipuioxenne 1

Y4eOHO-MeToAnYecKOe 00eCTIeYeHNE CAaMOCTOSITEIbHON paboThl 00YYarOIUXCs»
MeTonnyecKkue peKOMeHIAHHN K CAMOCTOSITeJIbHOI padoTe CTY/IeHTOB
CamocrosTenpHas paboTa Kak BHJ Y4eOHOro TpyJaa BBINOJNHSETCA CTyACHTaMH 0Oe3
HETOCPEICTBEHHOT'O YUacTHs MPEIoIaBaTelsl, HO OPraHU3yeTCs U YIIPaBIISETCS UM.
CamocrosTenpHas paboTa CTYJEHTOB — OYyIyIIMX Y4MTeNeld HadalbHBIX KJIAcCOB
OCYILECTBIISICTCSI B COOTBETCTBHU C OOBEMOM M CTPYKTYPOH, MPEAYCMOTPEHHBIMU Y4eOHBIMU
IUTaHaMU U rpadukaMu Tekyero KonTposst. CamocTosaTenbHas paboTa CTYACHTOB MPeaoaraeT
BBIIOJIHEHUE CIEAYIOMMUX BUAOB pPAa0OT: KOHCIEKTHpPOBaHUE, pedepupoBaHUE HAYYHOU
JUTEpaTyphl, PELICHHE TECTOBBIX 33JaHUM, MOATOTOBKA K CEMHMHAPCKHUM U MPAKTUYECKUM
3aHSATHUSM, BBIIIOJIHEHUE MTPAKTUYECKUX pabOT U Jp.
W3ydyenne M aHaIW3 JIMTEPATypHBIX MCTOYHUKOB  SBISIETCS  00SA3aTElIbHBIM  BHJIIOM

CaMOCTOSITENIbHON paboThI CTYZeHTOB. M3yueHne nutepaTypbl o H30paHHOM TeMe UMeeT CBOeH
3ajjaueii MpOCIEANTh XapaKTep MOCTAHOBKU M PEIICHUS ONPEAEICHHON MpoOIeMbl pa3InUHbIMU
aBTOpaMH, apTyMEHTAIMIO UX BBIBOJOB M OOOOIIEHHIA, MPOBECTH aHAIN3 U CHCTEMATU3UPOBATH
MOJyYCHHBI MaTepual Ha OCHOBE COOCTBEHHOI'O OCMBICICHHS C LEIbI0 BBIICHEHHS
COBPEMEHHOT'0 COCTOSIHUS Bompoca. Ha ocHOBaHMU TaHHOTO pojia paboT CTYAEHTHI TOTOBST

IIpumepHble NpaKkTHYECKHE 32 JaHUSA

3aaHus IPaKTUUECKON paOdOThI
[IpocTeie 3amaun, (pa3paboTaTb KOHCIEKT ypOKa)
IIpocTeie 3a1a4n Ha YMHOXEHHE U JCIICHUE.
Cocrasnble 3aaauu. [lepexon oT pemeHus MpoCThIX 3a4a4 K PEIIEHNI0 COCTaBHBIX. (OCHOBHBIE]
3Tanbl paboThI).
3azauyy ¢ NpoNOPLHUOHAIIBHBIMY BEIMYMHAMM. (COCTABIEHHE KOHCIIEKTA YPOKA)
3amauu ¢ MPONMOPIHOHAIBHBIMU BeIMYMHAMU. MeToiKa paboThl HaJ| 3a/1a4aMy Ha
MPONOPIMOHATIBHOE JIeJICHHUE. , (pa3padoTaTh KOHCHEKT YPOKa)
3amauu ¢ MPOMOPIHOHAIBHBIMU BeIMYMHAMU. MeToiKa paboThl HaJ| 3a/1a4aMu Ha
HaXOXKJCHUE HEM3BECTHOTO 10 IBYM PAa3HOCTSM. , (pa3paboTaTh KOHCIEKT ypOKa)
3amaun Ha qBMOKeHue. MeTtoauka paboThl HaJ HUMH. , (pa3paboTaTh KOHCIEKT ypoKa)
OO1m1rie BOMpOCHl U3Y4YEHUS BEIMYUH. MeToIMKa U3YUEeHHUsI MacChl; 03HAKOMJICHHE, CTIOCOOBI
M3MEPEHUsl, €IUHMIIBI U3MEPEHHUsI, IX COOTHOILICHMS, IPeoOpa30BaHusl, JeHCTBUS HAl
BEJIMYMHAMU. , (pa3paboTaTh KOHCIEKT YPOKa)
OOu1re BOMpOChl U3Y4YEHHUS BEIMYMH. MeToIuKa U3y4eHHs JJIMHBI; 03HAKOMJIEHUE, CITOCOOBI
M3MEPEHUsl, €IUHMIIBI U3MEPEHHUsI, UX COOTHOILICHHUS, IPeoOpa30BaHusl, JeHCTBUS HAl




BEJIMYMHAMU. , (pa3paboTaTh KOHCIEKT YPOKa)

OO01u11e BOMpOChl U3Y4YEHUs BEIMYMH. MeToInKa N3y4eHHs BPEMEHHU; O3HaKOMJICHUE,
CIOCOOBI U3MEPEHUS, EMHULIBI U3MEPEHUS, UX COOTHOLICHHUS, TPEOOpa30BaHMsl, AEHCTBUSL
Ha/l BeJIMYMHAMU. , (pa3paboTaTh KOHCHEKT YPOKa)

OO111e BOMPOCHI U3Y4YEHUSI TEOMETPUYECKOro Marepuaia. MeTtoanka u3ydeHus paszaena
«[1nommaas MHOTOYTOIBHUKAY. , (pa3padoTaTh KOHCIIEKT ypOKa)

OO1u11e BOMpOoChl U3Y4YEHUSI TEOMETPUUYECKOT0 MaTepraia. MeToanka 03HaKOMIICHUS C
reOMETPUUECKUMH (PUTypaMH: TOUKa, TUHHS (TIpsiMasi, KpUBasi, IOMaHHasi), OTPE30K, 3BEHO
JIOMaHOW, MHOTOYTOJIBHUK. , (pa3paboTaTh KOHCIIEKT ypOKa)

OO111e BOMpOChl U3Y4YEHUS TEOMETPUUYECKOT0 MaTepraia. MeToanka 03HaKOMIICHHS C
reOMETPUUECKUMHU (PUTypaMH: IPSIMOI yToJl, IPSIMOYTOJIBHUK, KBAAPAT, HEPUMETP
NPSIMOYTOJIbHHUKA, CBOWCTBA TMAroHajel MpsiMOyroJbHHUKA U KBajpaTa. , (pa3padboTarhb
KOHCIEKT YpOKa)

Metoanka 03HaKOMJICHHSI MIIAJIIINX IKOJIBHUKOB C IOJISIMU U Apo0simu. Pemenune 3a1a4 Ha
HaXOKJCHHE JI0JIM YHCIIa U YUCIIA TI0 JI0JIE. , (pa3paboTaTh KOHCHEKT YPOKa)

AKCUOMATHYECKAS TEOPHUS HEJBIX HEOTPULHATEJIBHBIX
YUCEJI (mpakTHYecKoe 3a1aHue)

AkcuoMaTudeckuii Merox B MaTeMaTHKe.OCHOBHBIE IIOHSATHSL M OTHOIICHHUS
aKCHOMaTHUYECKON TEOPUH HATYpaIbHOIO YHCIA.

Mprmep 1. HECKONBKO LWKOAbHUKOB PeLlnaM OpraHM30BaThb LAXMaTHbIA TYPHUP MO YNPOLLEHHOW cXxeme:
KaXAbll AOMXKEH CbIrPaTbh POBHO YeTbipe NapTUM C KEM-TMBO0 U3 OCTasIbHbIX Y4aCTHUKOB (6enbiMu nam
YepHbIMU GUrypamm —no Kpebuio). YTobbl COCTaBUTL pacnucaHne TypPHUPaA, HYKHO chOpMyINpPOBaTh
TpeboBaHMA, KOTOPbIE YYEHMKM NPEAbABMAN K TYPHUPY, B BUAE aKcuom. [ns atoro noTpebosanock BBECTH
TPV NEepBOHaYaibHbIX (Heonpeaenaemblx) MOHATUA: KUTPOKY», «NAPTUAY, KYYACTUE UTPOKa B NapTUNY.

AKCMOM MONYYNNOCH YeTblpe:

Akcnmoma 1. YMcno Nrpokos HeYeTHO.

AKcMoma 2. KaxKabl UTPOK y4acTBYeT B YETbIpEX MapTUAX.

AKcMOMa 3. B KaxK40M NapTum y4acTBYIOT AB8a UTPOKaA.

AKcMoma 4. na KaxkaplX ABYX UTPOKOB nmeeTcs He 6osiee oaHOM NapTuK, B KOTOPOM OHM 06a yyacTeyIoT.
M3 3TUX aKCMOM MOKHO BbIBECTU PAS, TEOPEM.

Teopema 1.41cno UFPOKOB HE MEHbLLE MATK.

[1oKa3aTenbcTBO. TaK KaK HyJ/lb- YETHOE YNCNO, TO NO aKCUome 1 YNCNO UTPOKOB He PaBHO HyALD, T.e.
cyLiecTByeT XoTA 6bl O4AMH UFPOK A. DTOT UFPOK B CUY aKCMOMbI 2 Y4ACTBYET B YeTbIpex NapTUAX, NPUYEM B
KayKAoM U3 3TUX NapTuii, Kpome A, yyacTByeT elle oAnH Urpok (akcuoma 3). Myctb B,C,[,E - urpoku,
OT/INUYHbIE OT A, KOTOpPble y4acTBYIOT B 3TUX NapTusax. Mo akcuome 4 Bce urpoku B,C,A,E paznnyHbl (ecam
6bl, Hanpumep, 66110 B=C, TO 0Kazanock Hbl, YTO UMELOTCA ABe NAPTUM, B KOTOPbIX Y4aCTBYHOT UFPOK A n
urpok B=C).UTak, mbl HaluM yxKe natepbix urpokos: A,B,C,[,E. Ho Toraa no akcmome 1 YMCNO UFPOKOB He
MeHbLUEe NATH.

Teopema2. YMcno Bcex BbICTYNNEHUIA UTPOKOB YETHO.

Q- HEKOTOpas NapTuA, BBeAEeM HOBOe MoHATHE - (g, A)- BbICTynAeHMe Urpoka.

[loKa3zaTenbcTBO. Kaxkaan napTva AaeT ABa BbiCTynaeHua urpokos (g, A),(q, B), (no akcuome 3), uncno scex




BbICTYNJIEHUI 2N, r4e N Yncao Urpokos (A 4). CneaoBaTenbHo, YMCIO BCEX BbICTYMAEHUIA UTPOKOB KPaTHO 2,
T.e. yeTHo.

Teopema 3.41CN0 BbIMIPbILLENA B TYPHUPE HE NPEBbILIAET YNCI0 UTPOKOB.

[1oKa3aTenbCcTBO. MyCTb N - YAC/A0 UFPOKOB, TOFAA 2N - YACAO BbICTYMNAEHUIA UTPOKOB (A), n - uncno
CbirpaHHbIX NapTuii (A3). PaccmoTpum gBa ciyyas:

Bo Bcex naptuax 6bian nobeanTenb M npourpaslumMin. Toraa YMcao BbiMrpbiwen 6yaet paBHO YMCY NAPTUR,
T.e.n.

HeKkoTopble NapTUK 3aKOHYMAUCH BHMYbIO, MYCTb TakMxX Naptuit byaet k. Toraa B8 octaswmxca n - k naptmax
6bln BbIABAEH NobeauTeNb, T.€. YNCN0 BbINFPbILWEN He NPeBbIaeT YNCN0 NapTMid. Teopema AoKasaHa.

Mpumep 2.

OI'IpeLI,e}'IVITb BbINOJIHEHME aKCMOM B NPeACcTaB/IeHHbIX HA PUCYHKax 1-4 mHOXecTBax.

1 a b d eoe
o0
a
o0
b C e
Puc. 1 Puc. 2 Puc. 3 Puc. 4
PeweHnune.

Ha pucyHke 1 n306pakeHo MHOXEeCTBO, B KOTOPOM BbIMOIHAKTCA aKCUMOMbI 2 U 3, HO He BbINO/IHEHA
akcMoma 1 (akcroma 4 He MMeeT 34€eCb CMbICAA, Tak Kak B MHOXECTBE HET 3/1eMeHTa, HeNnocpeaCcTBEHHO He
CNeaytoLLEro HU 32 KaKMM APYrMM);.Ha PUCYHKeE 2 MOKa3aHO MHOMECTBO, B KOTOPOM BbINO/HEHbI aKCUOMbI
1, 3 1 4, HO 32 21EMEHTOM @ HEMOCPEACTBEHHO CeAyIoT ABa 3/IeMEHTa, a He OAMH, KaK TpebyeTca B
aKcMoMe 2; Ha pUCYHKe 3 M306parkeHO MHOMECTBO, B KOTOPOM BbIMO/IHEHbI aKCMOMbI 1. 2 1 4, HO 3neMeHT
C HEMOCPeACTBEHHO CleAyeT KaK 3a 3/1EMEHTOM @, TaK 1 33 3/1eMeHTOM b Ha pUCyHKe 4 N306paKeHo
MHOXECTBO, B KOTOPOM BbINO/IHEHbI aKCUMOMbI 1, 2, 3, HO HE BbINOAHAETCA aKCMOMA 4 — MHOMECTBO TOUEK,
neXKalmx Ha lyye, CoAePXKUT 1 M BMecTe C KaxKAblM YMCIOM OHO COAEPKUT HEMOCPEACTBEHHO cneaytollee
32 HUM YMC/0, HO OHO He COBMNaAaeT Co BCEM MHOXECTBOM TOUEK, MOKa3aHHbIX Ha PUCYHKe.

Mpumep 3.

[JoKa3aTb, UTO AN Nto60oro HaTypasbHOro YMCIa UCTUHHO PaBeHCTBO 104 + 27 + 310 + ... +n1(3n
+1)=n(n+1)>%

PeweHune. MNpu n=1 aaHHOE yTBEPKAEHNE UCTUHHO: B YacTM paBeHcTBa umeem: 1 ¢ 4 =4, B npasoii: 1 ¢ (1
+1)%=4.

[lOKayKeM Tenepb, YTO eCIM JAaHHOE YTBEPKAEHNE UCTUHHO NpU M=k, T. e.

1e4 + 207 + 3010 + ... + k(3k +1) =k(k +1)%, TO OHO UCTUHHO M Npu 1 = k+1, T. e.

1e4 + 207 + 3010 + ... + k(3k +1)+ (k+1)(3k +4) =(k+1) (k +2)>.

B BbipaxkeHun 104 + 207 + 3010 + ... + k(3k +1)+ (k+1)(3k +4) cymma nepBbix kcnaraembix no
npeanonoxeHuio pasHa k(k +1)%, 4To AaeT BO3MOXHOCTb NPUBECTM AAHHOE BbIPaXKEeHUe K BUAY:
k(k+1)%+(k+1)(3k+4). JanbHeiwmne npeobpa3oBaHNA NONYHEHHOTO BblpaXKeHUA MPUBOAAT K CNeAyioLLeMy:
k(k+1)%+(k+1)(3k+4)=(k+1)[k(k +1)+(3k +4)]=(k+1)(k*+4k+4)=(k+1) (k +2)>.

Takum 06pasom, 14 + 2e7 + 3010 + ... + (k+1)(3k +4)=(k+1) (k +2)?, uTo 1 TpeboBanochL AOKa3aTb. Ha
OCHOBaHWMM A0KA3aHHOrO 3aK/o4Yaem, YTo AaHHOE YTBEPKAEHWE UCTUHHO ANA No60oro HaTypanbHOro
uncna .

Mpumep 4.




[lokasaTb Vn€N1+2+...+n:M

PeweHue.
1*(1+1)
Mpv n= 1 aaHHoe yTeepxaeHme ucthHo: 1 = —————

[loKa)kem Tenepb, YTO eCv AaHHOEe YTBepKAeHNe UCTUHHO Npu =k, T. e.
k(k+1)

1+2+..+k= TO OHO UCTUHHO M Npw 1 = k+1, T. e.

1424tk +(k+1)=FEDEEDHD _ (k+Dk+2)

2 2
k(k+1)
B bipakerun 1 T2+ +kh+(k+1) cymma nepsbix kcnaraembix no NpeanoNoKeHMIO PaBHa — 5
ke(k +1)
4TO ZlaeT BO3MOXKHOCTb IPUBECTN aHHOR BbIPAXKEHME K BUAY: — 5 +(k+1) | nanbHeiiwme
npeobpa3oBaHMA NOYYEHHOTO BblpaXKeHUA NPUBOAAT K CeAyIoLLeMy:
k(k +1) +(k+1)=(k+1)(£+1): (k +1)(k +2)
2 2 2
k(k+1 k k+1D)(k+2
Takum 06pazom, 1+2+...+k+(k+1)=—( )+(k+1)=(k+1)[5+1j:—( )2( ),qrom

TpeboBanocb A0Ka3aTb. Ha OCHOBaHMM AOKA3aHHOrO 3aKN0YaeM, YTO AaHHOE YTBEPKAEHME UCTUHHO ANnA
Nt060ro HaTypanbHOro Yncna .

Mpumep 5. Aokaxkem,yto( a, b N) a+bzb.

PeweHue. MycTb 0 — NPON3BONLHOE HAaTypaabHOE YMCNO, a M — MHOMKECTBO TeX M TO/IbKO Tex yncen b, ans
KOTOPbIX AaHHOE yTBEPKAEHME UCTUHHO. Toraa 1 npuHaanexuT mHoxkectsy M, Tak Kaka+1#1 — UCTUHHOe

14 14 ’
HepaBeHcTBO. Ecaum uncno bnpuHaagnexut M, T1.e. a+b#b, To n b npuHagnexut M, t.e. a+ b':b .

' — ' ' ’
[lelicTBUTENbHO MO BTOPOMY cBOMCTBY croskeHus @ +b =(a+b) yog+bzb, snauut,(@+b) #b' o
aKcmome 4 mHoxecTBa Mu NcoBnaaatoT, cnefoBaTteNibHo, A1 Nto6biX HaTypasibHbIX Yucen anbsepHo
yTBEPXKAEHWNE a+b#Zb.
Mpumep 6.
MpUMEHNTE 3aKOHbI CIOMKEHWNSA, YMHOMKEHWUA U BbIYMCAUTE PE3Y/bTAT; Kaxabli C1y4ail MCNONb30BaHNUA
3aKOHOB 06bACHUTE:

a) 7091+(1819+509)

7091+(1819+509)= 7091+(509+1819)= KOMMYTATUBHBIM  3aKOH  CJIOXEHUs
HATYPaJbHBIX YHCEI

=(7091+509)+1819=7600+1819=9419 aCCOIMATHBHBIA  3aKOH  CJIOXKEHUS
HATYPaIbHBIX YHCEI

b) (372%4)*5

(372*4)*5=372%(4*5)=372*20=744 ACCOLIMATUBHBIA 3aKOH YMHOXEHUS
HATYPaIbHBIX YUCEI

Mpumep 7.

3anuwunTe AMCTpM6yTMBHbII\/‘| 3aKOH YMHOXXeHNA OTHOCUTE/IbHO CNOXKEeHUA ANA HAaTypa/ibHbIX YNCEN W,
MCcnonb3ya ero, Bbl4nMcnnTe 3Ha4yeHmne BblpaKeHunAa:

a) 49*14+11*49+25*51




49%14+11*49+25*51=

=49*(14+11)+25%*51= JIEBBII JTUCTPUOYTHBHBIH 3aKOH
YMHOKEHHUSI OTHOCUTEJIBHO CIIOKEHUS

=49*25+25*51=

=25%(49+51)=25*100=2500 JIEBBII TUCTPUOYTHBHBIH 3aKOH

YMHOXCHUA OTHOCUTCIIBHO CJIOXKCHUA

1.
2.

YKCiIa 7 MICTUHHO PAaBEHCTBO: 142422+, +20=2"-1/
3.

10. Boruucnure Hanbosee pannoOHAIBHBIM CIIOCOOOM:

11. Boruucaure pa3HOCTb PA3MTUYHBIMU CIIOCOOAMH:

12.HaiinuTe 3HaYeHNE BBIPAKEHUSI Pa3IMYHBIMU  CIIOCOOAMHU:

. 3anmumuTe JOUCTPUOYTHBHBI 3aKOH YMHOXXEHHUS OTHOCHTEIBHO CIIOKEHHS  JUId

. B npamatnueckoM Kpy’KKe 3aHUMAIOTCs 6 YUEHUKOB, B KPY>KKE XyJI0’KECTBEHHOT'O UTEHUS 4

. HOJIB3y$ICB KOMMYTATUBHBIM 3dKOHOM CJIOKCHHA, HAIIAIIWUTC BBIPAXKCHUA, PABHBIC

. IIpuMeHsist accOIMaTUBHBIN 3aKOH CIIOKEHUS], 3AMEHHUTE KaXKIYIH0 CYMMY PaBHOM:

. YKaXXuTe 3aK0H CJIOKCHUS, HA KOTOPOM OCHOBAHO BBIYHCIICHUC CYMMBI:

. Pemnre ypaBHeHus:

KoHTponbHan paboTa

Tema «AxcnoMaTH4ecKas TCOPpHA LCIIBIX HCOTPUIATCIIbHBIX YUCCID)

[IpoBeprTe BhIMOTHUMOCTE akcuoM [leano st MmHOXkecTBa S, 6, 7, 8, 9, 10, 11, ...
JlokakuTe, HCTIONB3YsI METO/I MATEMATHUECKON HHTYKIIUH, YTO IS TF0O0T0 HATYPaIbHOTO)

IIpuMeHHTE 3aKOHBI CIIOKEHHMs, YMHOXKEHUsS M BBIYMCIIMTE PE3YyJIbTAT; KaXIbIH Cllydai]
WCTIOJIb30BAHUS 3aKOHOB OOBSICHUTE:
a) (9073+1329)+2671;

b) 125*15*6*8.

HaTypaHBHBIX YHUCCII U, I/ICHOJ'H:3y5I €ro, BEIYHUCIIUTC 3HAUYCHUC BLIpa)KeHI/ISIZ
b) 57*247+57%362;
) 37*42+37%36-78%27.

yueHMKa. CKOJIBKO BCErO YYEHUKOB 3aHMMAETCsl B 3THUX JABYX KpyxkKax? PaccMmorpure Bee
BO3MOJKHBIE CIIy4au.

JTAHHOMY::

a) 37+5;

b) (8+16)+9;
c) (atb)+c.

a) (2873+45 681)+34319;
6) 57 867+(22 133+799 495).

9+6=9+(1+5=09+1)+5=10+5=15.
a) x+17=28; 6) 37+a=1000.

a) (5768+929) - 668;
6) (48 573+1427) - 562.

a)  3856-(856+391) B) (3050 - 2491) + 27
6) 7921 - (14574 +921) 1) (7901 - 137) + 506
Kakoii u3 3Tux crnoco0oB Ist KaXKI0T0 MpuMepa Hanbosee yaooeH?

a) 5786 - (356 - 214)
6) 3094 - (752 - 205)




13. 3anummuTe B BUJE NPOU3BEACHUS CYMMY:
a) 1283+1283+1283+1283

14. Tlonb3ysich KOMMYTaTUBHBIM 3aKOHOM YMHOKEHHS M CIIOKCHHUS, HAITUIIIATE BhIPAXKCHUS,
paBHbie a*(b - ¢).
15. OOmwsicHuTe pelieHue:

935*1001=935*(1000+1)=935000+935=935935

Chopmynupyinte npaBuUNO YMHOXKEHMA Ymcna Ha 1001.

16.ITpumennTe TUCTPUOYTUBHBIN 3aKOH YMHOXKCHUS:
a) (m-7)*8
6) (8-a)*25

B) 7*(b -20)
r)a-(k-11)

17.Vicnionb3ys onpeaesieHue JeIeHUS U CBS3b JICJICHUS C YMHOXEHUEM PEILINUTE YpaBHEHUE:!
a)7 * x * 5=175
B) 5 * 4 * 2=1600
6)4 * x * 11=880

r)14*x*3*2=84

18. Haiiaure nByms crioco6aMu 3HaU€HUE BBIPAKECHUS:
a)(670+134): 67  B) (375+2025) : 25
0)(7575—75):75 1) (210-21): 21

19. Beruuciure 4acTHOE:

a) 188366:38  B) 185724 :99
6) 91563:23  r1)411431:83

KonrponsHas pabora

Tema «CucTEMBI CUUCIIEHU

1. 3aaaHue ANna BceX BapUaHTOB:

1)  Kakwue uncia 3anucaHbl pUMCKUMHE LU paMu:

a) MCMXCIX; 6) CMLXXXVIIL; 8) MCXLVII?

2)  3amuimre roji, MECSII U YHCIIO CBOETO POXKICHHUS C TIOMOIIBIO PUMCKUX ITHP.

2. BbibpaTb BapWaHT 3a4aHuMA COrNnacHo HadabHOM ByKBe Bawen amununm.

Howmep HavanbHas OykBa




|BapHaHTa

bamuin

AJ E’ BB ]‘—" HB E7>K

3,1, K,JI, M,H, O

ILP,C,T,V,®, X

]—Ia LL ]-Ha ]—]—[9 39 IO,H

BapuanT 1

1. HepeBe;[HTe quciia u3 ILGCSITI/ILIHOI\/II CUCTCMBbI CUUCIICHUSA B JBOUYHYIO, BOCBMCPUYHYIO U

MCCTHAAUATCPUYHYO CUCTCMbI CUUCIICHUA.

a) 949;

0) 763;

B) 994,125;

r) 523,25;

a) 203,82.

2. IlepeBeaute yncna B AECATUYHYIO CUCTEMY CUUCIICHUS.

a) 1110001115;

6) 10001101 12;

B) 1001100101,10012;

r) 1001001,011z;

n) 335,7s;

e) 14C,Ajs.

3. BRIDOJIHAUTE CIIOKEHUE YHCEIT.

a) 11101010102+10111001>;




0) 101110102+100101002;

B) 111101110,1011>,+1111011110,12;

r) 1153,25+1147,32s;

1) 40F,416+160,416.

4. BIMOJHATE BEIYUTAHHUE YHCEI.

a) 10000001002-101010001>;

6) 1010111101,-111000010>;

B) 1101000000,01,-1001011010,0112;

r) 2023,58-527,4;

n) 25E,616-1B1,516.

5. BBINIOIHUTE YMHOXEHUE YHCEIL.

a) 1001011,*10101102;

0) 1650,25*120,2s;

B) 19,416*2F 815.

Bapuaur 2

1. HepeBe;[HTe quciia u3 ILGCHTH‘IHOﬁ CUCTCMbI CUUCIICHUSA B JBOUYHYIO, BOCBMCPUYHYIO U

MCCTHAAUATCPUYHYO CUCTCMbI CUUCIICHUA.

a) 563;

0) 264;

B) 234,25;

r) 53,125;

1) 286,16.




2. IlepeBeaute yncna B AECATUYHYIO CUCTEMY CUUCIICHUS.

2) 11000100105;

6) 10011011;

B) 1111000001,012;

r) 10110111,01z;

n) 416,1s;

e) 215,71.

3. BRIDOJIHUTE CIIOKEHUE YHCEIT.

a) 101111112+1100100002;

6) 1100101002+10111000012;

B) 1000000101,0101,+1010000110,012;

r) 1512,45+1015,2s;

n) 274,516+DD,416.

4. BeIMoNHATE BEIYUTAHHUE YHCEI.

a) 10000010012-1111101002;

6) 1111000101,-11001101015;

B) 1100110101,1>-1011100011,012;

r) 1501,345-1374,55;

1) 12D,316-39,616.

5. BBINIOIHUTE YMHOXKEHUE YHCEIL.

a) 111101,*1010111>;




6) 1252,145*76,04s;

B) 60,6816*1E,316.

Bapuant 3

1. HepeBe;[HTe quciia u3 ILGCHTH‘IHOﬁ CUCTCMbI CUUCIICHUSA B JBOUYHYIO, BOCBMCPUYHYIO U

MCCTHAAUATCPUIHYIO CUCTCMbI CUUCIICHUA.

a) 279;

0) 281;

B) 841,375;

r) 800,3125;

1) 208,92.

2. IlepeBeaute yncna B AECATUYHYIO CUCTEMY CUUCIICHUS.

a) 11001110012;

6) 100111015

B) 1111011,0012;

r) 110000101,012;

1) 1601,56s;

e) 16E,B4s.

3. BRIDOJIHAUTE CIIOKEHUE YHCEIT.

a) 10001000012+10111001102;

0) 1101110011,+1110001012;

B) 1011011,01>+1000101110,1001>;

r) 665,15+1217,25;




1) 30C,716+2A1,816.

4. BINONMHATE BEIYUTAHHUE YHCEI.

a) 111100102-101010012;

6) 1110100001,-10110010015;

B) 1101001010,1>-1011101001,11011>;

r) 166,145-143,25;

n) 287,A16-62,816.

5. BBINIOIHUTE YMHOXKEHUE YHCEIL.

a) 1001001,*1000102;

0) 324,25%122,12s;

B) F,416*38,616.

Bapuanr 4

1. HepeBe;[HTe quciia u3 ILGCHTH‘IHOﬁ CUCTCMbI CUUCIICHUSA B JBOUYHYIO, BOCBMCPUYHYIO U

MCCTHAAUATCPUYHYO CUCTCMbI CUUCIICHUA.

a) 737;

0) 92;

B) 934,25;

r) 413,5625;

1) 100,94.

2. IlepeBeaute yncna B AECATUYHYIO CUCTEMY CUUCIICHUS.

a) 11100000102;

6) 1000100,




B) 110000100,0015;

r) 1001011111,000112;

) 665,42s;

€) 246,18 5.

3. BRIDOJIHUTE CIIOKEHUE YHCEIT.

a) 111101002+1101000012;

6) 11011102+1010010002;

B) 1100110011,1>+111000011,101>;

r) 1455,045+203,35;

n) 14E,816+184,316.

4. BBINONHATE BEIYUTAHHUE YHCEI.

a) 10000101012-1001010002;

6) 1001011011,-101001110>;

B) 111111011,101,-100000010,012;

r) 341,28-275,25;

1) 249,516-EE,Ajs.

5. BBINIOIHUTE YMHOXKEHUE YHCEIL.

a) 10010002*10100115;

0) 412,55*13,1s;

B) 3B,A16%10,416.




MpakTnyeckoe 3aHATUE NO pasaeny «MHoxectBa. MaTtemaTuyecKue yTBEpXKAEHUA U UX CTPYKTypa»

Tema 1. MHOKecTBa 1 onepaumm Haa HUMKN

MHoxecmso. InemeHm mMmHoxcecmsd. Criocobsl 3a0aHUA MHoMecmaa. Hucnossie MHOXcecmesa

Mpumep 1.

1. 3anummTe MHOXXECTBO A, 3JIeMEHTaMH KOTOPOTO SIBJISIOTCS Iieble Yuciia 0oJbIuue -3 U

MCHBIIINC 2, HCIIOJIB3YySA CUMBOJIMYCCKUC 3alIMCH XaPAKTCPUCTHYCCKOIO CBOICTBA U NEpCUUCIICHUS]

HJIEMEHTOB MHOKecTBa. BepHo, 11, uTo: a) 2 A;6)0 A;a)-3EFA?

PeweHune:
1. 3agaauM MHOXKECBO A, IEPEUUCIEHUEM BCEX €r0 AJIEMEHTOB:
A={-2, -1, 0,1}.
2. 3agaauM MHOXKECBO A, OMMCAaHUEM XAPAKTEPUCTUUECKUX CBOUCTB €T0 3JIEMEHTOB:

A={x |x Zwn-3<x<2}.

3. 2 A-noxb,0 A —wuctuHa, -3 % A — uctusa.

PasHble MHOXtecmsa. [ToOmHoxcecmeaa. [paghuyeckas unaarocmpayus MHoxcecms. uazpammel

Slnepa-BeHHa.
Mpumep 2.

CocTaBbTe LEeNoYKM BKAKOYEHUI, TaK YTOBbI KaXKa0e cneayiollee MHOMECTBO COAepKano

npegblayuiee. M3obpasute pesynbtaT Npy NOMOLLM Kpyros ditnepa-BeHHa.

A - MHOXeCTBO paBHOb6eapeHHbIX TPEYroIbHUKOB,

B - MHOXeCTBO BCEeX TPeyro/bHUKOB,

C - MHOK€eCTBO PaBHOCTOPOHHMX TPEYro/NbHUKOB.

Pewenwne:

TaK KaK 1106011 paBHOCTOPOHHWIA TPEYroNbHUK ABAAETCA paBHO6eApPEHHbIM, AeaeM BblBOA, YTO

no6oit anemeHT MHoxKecTsa C ob61aaeT XxapakTepncTUHEeCKMM CBOMCTBOM MHOMECTBa A, cnefoBaTtesbHoO,

no onpegenexHunto C  A.

Mo aHanornmn ntobon anemeHT MHOXKecTBa A 061a4aeT XapaKTepMUCcTMYECKMM CBOMCTBOM

MHOecTBa B, chegosaTtenbHO, No onpegeneHnto A B.




Takum obpasom nonyyaem (puc.1):C A B.

Puc. 1 Lenoyka BkntoueHnn C A B.

lepecevyeHue mHoxrecms. O06beduHeHUEe MHOXecms

Mpumep 3.
HaliauTe nepecevyeHune n obbeanHeHne mHoxectsa A={2, 3, 4, 5, 6, 7} u mHOKecTBa B, ecnu:

a)B=1{0,1, 2,3, 4};
0)B={3,57};

B) B={0, 1,8, 9};

rB=;
1)B=1{0,1,2,3,4,5,6,7,8,9}.

[na Kaxkgoro cnyyana caenante PUCYHOK.
Pewenwne:

a) Jl1st TOro, 4ToOBI HAUTH NIepeceueHre MHOXKECTB, IO OTIPEJICIICHUIO CIEeyET BBIIBUTH

TC 3JICMCHTBI, KOTOPLIC OJHOBPCMCHHO IMPUHAJICIKAT MHOKCCTBY An MHOXCCTBY B.

Takum obpazom, A B={2, 3, 4} (puc. 6).

Puc. 6 Ilepeceuenne muoxects A B.

Jyis Toro, 94TO0BI HAUTH O00BbETUHEHNE MHOXECTB, IO ONPEICICHUIO CIeAYyEeT BHIOPATh BCE

SJIEMEHTBI, KOTOpBIE IPUHAJIEKAT MHOKECTBY A, M MHOXXecTBY B (puc. 7):




A B=12,3,4,567,0,1}.

Puc. 7 O0benuuenue MHOXeCTB A B.

6)A B=1{3,5,7},1.e.A B=B,cnenoBarenrro, B A (puc. 8).

Puc.8A B=B,B A

A B={2,3,4,5,6,7}),T.e.A B=A.(puc.9)

B) A B =, T.K. HET 2JIEeMEHTOB KOTOpBIE OJHOBPEMEHHO NPUHAJICKAIN OBl

MHOkecTBY A u B (puc. 10).

OO

Puc. 10A B=

A B=12,3,4,56,70,1,8, 9} (puc. 11).

we

Puc.11A B

rA B= ;




A B=A (puc. 12).

Puc. 12A B= ;A B=A.

mA B={2,3,4,56,7},Te. A B=A,cnenoBarensio, A B (puc.13).

Puc. 14 A B=A.

onosHeHUe K MHoXecmay. PazHocmbe MHOXecms. YHU8epcasbHOe MHOMECMBO.

Mpumep 4.

1. Haiinute pasHocTh MHOXKeCTBa A = {2, 4, 6, 8, 10} u MHOXecTBa B, ecnu:

a)B=1{6,8, 10,11, 12, 13};
6) B=1{2, 6,10}

B) B=1{6, 2, 8, 10, 4};
r)B={1, 3,5}

A)B=1{2,4,6,8, 10,12, 14}

e)B=

JU1st KaXa0ro citydast peCTaBTe PUCYHOK.
Pemenue:

Jnst Toro, 4ToOBl HAUTH Pa3HOCTh MHOXKECTB AU B, 10 ornpeneneHuto cieayeT BHIOpaTh BCE




QJICMCHTDLI, IPUHAAJICIKAIINUEC MHOXKCCTBY A n He MpUHAJICKAIIIUC MHOXKCCTBY B.

a)A=1{2,4,6,8,10},B=1{6, 8, 10, 11, 12, 13};

A\B={2,4}.

A

Puc. 20 PasHocTb AByx mHOMecTs A\B

6)A=1{2,4,6, 8,10}, B=1{2, 6, 10};

A\B={4,8}.

Puc. 21 Pa3sHocTb AByx mHoXecTs A\B= B'.

B sTOoM npuMepe MHOkeCTBO B sABIIsI€TCS MOAMHOKECTBOM MHOKECTBA A 1 pa3HOCTH MEXAY|
MHOXECTBOM A W MHOXECTBOM B Takoro pojja B MaTeMaTuke yJelsitoT 0co00e BHUMaHKE, Ha3bIBas]
ee JOMOJIHEHHEM KO MHOKECTBY B 10 MHOXecTBa A, T.e. A\B= B'.

B)A={2,4,6,8,610},B=1{6, 2, 8, 10, 4}.

)

B nanHoM mpumMepe MHOXKECTBO A paBHO MHOXKeCTBY B, cienoBarenshno, A\B= .
r)A={2,4,6, 8,10},B={1, 3, 5}.

B faHHOM npuvmepe MHOXeCTBO A 1 MHOMECTBO B He MMeloT 06LLMX 3/1eMeHTOB, C/1e0BaTe/IbHO,

A\B={2, 4, 6, 8, 10}, cnegosaTtenbHo, A\B=A.




Puc. 22 Pa3sHoCTb ABYX MHOecTs A\B= A.

A)A=1{2,4,6,8, 10}, B={2,4,6,8, 10,12, 14}.

B faHHOM Npumepe MHOXeCTBO A ABAAETCA NOAMHOXEeCTBOM MHOXeCTBa B, T.e. Bce afiemeHTbl

MHOXecTBa A NpUHaaneXKaT MHOXecTBY B, cnefoBaTenibHO, pa3HOCTb MeXay MHoXKecTBamu A 1 B He

nmeet HM OgHOro az1eMeHTa, T.€e.

A\B=

Puc. 23 Pa3sHocTb AByx mHoecTs A\B=

Kopmexc

MNpumep 5.

CkosibKo BYKB B cnoBe «bapabaH»? CKOIbKO pasnyHbIX OYKB B 3TOM cioBe?

Pewenwne:

Mepeuncanm Becb Habop ByKB, BXoAALIMX B C/I0BO «B6apabaH» 1 noacHMTaB UX NOAYYUM YUCIO 7.

Pa3nnuHbIx 6YKB B 3TOM CnoBe 4.

eKkapmoso npoussedeHue MHoOMecms

Mpumep 6.

3anummTe Bce ABy3HAYHbBIC YUCIIa, U PHI IECATKOB KOTOPBIX IPHUHAIICIKAT MHOKECTBY A =
{1, 3,7}, a uncpsl enuHull - MHOXXeCcTBY B={0,5}.

Pemenue:




B 3anmcu uncna BaxkeH nopsaoK udp, T.€. 1000€e ABY3HAYHOE YHCIIO COCTABICHHOE HAMU —|

STO yropsiioueHHas napa snementosn 10, 15, 30, 35, 70, 75.

3agaHunAa K NPaKTU4YeCKUM 3aHATUAM U NPUMepPbI pelleHnAa 3aaa4

BbuHapHble oTHOWweHUA. KonnyecTtBeHHaA TeOpMUA MHOXKECTBA Lie/bIX HeOTpUL,ATeIbHbIX Yucen

Tema 4. COOTBETCTBMA MEXAY ABYMA MHOMXKECTBaMU

Coomsemcmeus mexcdy 08ymsa MmHoxecmeaamu. [ToHamue coomeemcmeaus. Cnocobsl 3a0aHUSA

coomeemcmeauli

Mpumep 1.

CooTtBetcTBMe R mexay mHoxectBamu X 1 Y 3aaH0 npu nomowu rpada (puc. 1). a) Nepeuncante
napbl YmMcen, npuHagnerkawme rpaduky AaHHoro cootTseTcTeus; 6) MNocTpoiTe rpadumk cooTseTcTBUA R B

NPAMOYIoNbHOWM cucTeme KoopamHart; B) MoctpoitTe rpaduk cootseTcTsna R, obpaTHOro gaHHomy.

Puc. 1

PeweHnune:

a. Kaxnas mapa umcen, npuHaanexamnias rpaduky JaHHOTO COOTBETCTBUS Ha rpade coeauHeHa
ctpenkoii. [ToaTomy rpaduk cocrout u3 map: {<-1, 0>, <-1, 1>, <-1, 2>,<0, 0>,<1, 0>, <2, 0>, <2
1>,<2,2>}.
b. Kaxnayro mapy uumcen. IIpunamnexanryio rpaduky cooTBeTcTBHA R, M300pa3uM TOUYKOH B

PSMOYTOJIBHOI cUCTeMe KOOpIuHAT. MHOXKECTBO TOUYEK Ha PUCYHKE2H €CTh IpauK COOTBETCTBUS




Puc. 2

c. Tak kak rpad coorBerctBus R monywaercs w3 rpada coorBeTcTBUS R H3MEHEHHEM
HANpaBJI€HHUsT BCEX CTPENOK, TO IpaduK COOTBETCTBHS R MOXHO mnomydnts HM3 rpaduka
COOTBETCTBUSA R, MOMEHSB B KaX 101 ape MecTaMu abcuuccy 1 opauHary: R™1={<0, -1>, <0, 0>, <0,
I><1, 2><2, 2>, <1, -1>, <2,-1>, <0, 2>}. B mpsAMOyroipbHOWH CUCTEeME KOOpAWHAT TpaduK

coorBercTBus R mmeer Bug (cm. puc. 3).

y
l——+—.
1 1
° ! :
I
t 1 >
[ :
6——-_‘1——0 X

Puc. 3
Mpumep 2.

3anaiiTe BCeMU U3BECTHBIMH CIIOCO0aMU COOTBETCTBUE MEXTy MHOXKecTBaMu X={45, 0, 12,
17} mY={3, 4, 5, 9} «4ucio X KpaTHO YUCITY y».

Pemenne:

MNOCKONbKY COOTBETCTBME - 3TO NOAMHOMKECTBO, TO €ro MOXHO 334aBaTb KakK ntoboe MHOXeCTBO,

T.C.:

1. TIpu oMoy NpeaIoKeH s ¢ ABYMs IIEPEMEHHBIME: X © Y TIPU YCJIOBHUH, 4TO X € X, y €

2. NepEeYncCIrB BCE Haphl DIEMEHTOB (I€ MEPBbIA 3JIEMEHT NPHHAIEKHUT MHOKECTBY X,
BTOPOI - MHOKECTBY Y ), HaXOJSIIMXCA B 3aJlaHHOM cooTBeTcTBUU: {(45, 3), (45, 5), (45, 9), (O,
3),(0, 4), (0,5),(0,9), (12, 3), (12, 4)}.

. ipu oMoy rpada (puc. 4);

(<t



Puc. 4

COOTBETCTBHE (puC. 5).

4. npu nomoruy rpaduka, TaK Kak MEXIy MapaMd YMCes MPUHAIEKAIHMX MOJAMHOKECTBY,

JACKAapTOBAa TMPOU3BCACHUA XXY W ToYKaMHM MJIOCKOCTH CYHICCTBYCT B3aWMHO OJHO3HAYHOC

y _1
I
______________ é
I
---9
+ I
1 | | » [
X
Puc. 5
S. pu HOMOIIK TabIUIIEL.
Tabnunua 1.
xiy 3
45
0
12
17
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1. CootBerctBue Mexay MHOxkecTBamu C={1, 2, 3, 4,5} u D={5, 6, 7} TakoBo, 4TO €ro rpadux
COCTOUT U3 Map, B KOTOPHIX NepBasi KOMIOHEHTa B3sTa U3 MHOXecTBa C, a BTopas - u3 D #
Oonbuie TepBoil KOMIOHEHTHL. [locTpoiiTe Tpad 3TOro COOTBETCTBHUS, TI'padUK 3TOTQ
COOTBETCTBUS B IPAMOYTOJIbHOM cucteMe koopauHart. [locTpoiiTe rpad npoTHBOIOIOKHOTO
COOTBETCTBUS, TpauK MPOTHBOMOJIOKHOIO COOTBETCTBUS B TPSMOYTOJIBHOW CHCTEME

KOOpJUHAT.

B3aumMHO 0OHO3HAYHbIE COOM8emcmeus

Mpumep 1.

B KaK40M WKone KaxkaoMy Kaccy COOTBETCTBYET KNACCHbIN XKypHa. 9TO COOTBETCTBUE ABAAETCA

B3aMMHO OAHO3HA4YHbIM.

Mpumep 2.

OaH TpeyronbHUK ABC (puc. 6). A1Ci- cpeaHAs MMHUA TpeyrosibHUKa. MycTb X — MHOMeCTBO To4YeK

Ha oTpe3Ke A1Cy, Y - MHOXKeCcTBO To4veK Ha AC.

Puc. 6

MpPOMN3BOIbHYIO TOUKY X OTpe3Ka A1C; COeAMHMM C BEPLUMHOWB TpeyrosbH1Ka OTPe3KOM NPAMOM
IMHUN U NPOAOKMM ero Ao nepeceveHms ¢ AC B ToUKe y. [10CTaBUM B COOTBETCTBME TOUKE X TOUKY Y,
NOCTPOEHHYIO TaKUM 06pa3om. Mpn 3TOM MeKay MHOXKecTBammu X 1 Y byaeT yCTaHOBAEHO B3aUMHO

OHO3HAa4YHOE CcooTBETCTBUE.

[elcTBnTeNbHO, HETPYAHO Y6eanTbCA B TOM, YTO KaxKaoW TouKe oTpesKa A;C1 COOTBETCTBYET oAHa
M TONbKO 0AHa ToYKa oTpe3Ka AC 1, HA0bOPOT, KaxKAan ToUYKa oTpeska AC NocTasB/jeHa B COOTBETCTBME

0AHOM M TONIbKO 0AHOM TOYKe oTpe3Ka Ai1Ci.
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1. 3anaiite mpu momouiu rpaga TP COOTBETCTBUSA MEX Ty MHOXecTBaMu X={a, b, ¢} u Y={2, 4, 6}

Tak, 9TOOBI OJHO U3 HUX OBLIO B3aHMHO OQHO3HAaYHBIM.

Tema 5. BUHapHble OTHOLWEHUS Ha MHOXECTBe

loHamMue omHoweHusA Ha MHoxcecmee.Csolicmea omHoweHul

Mpumep 1.

BblsicHUTe KaKue 13 cneayowmx oTHOWEHN 061aaatoT CBOMCTBOM — pedeKCUBHOCTH,

AHTUpPedNEeKCMBHOCTH, He 0613 AaeT HU TEM HU APYTMM CBOMCTBOM .

R — oKaHuYMBaTbCA OA4HOM U TOM }Ke uMPpoit Ha MHoXKecTBe N;

Q — 6bITb HMYKE POCTOM Ha MHOXKECTBE NII0AEN;

T — 6bITb aenntenem Ha X={0, 1, 2, 3, 4}.

PeweHnune:

OTHoweHue R obnagaeT cBOMCTBOM  pedeKCMBHOCTU, TaK KaK Ntoboi aneMeHT HaTypasibHOro

MHOXeCTBa HaxoaAuUTCA B 3a4aHHOM OTHOLWEHUN C CaMUM CO6OI‘/‘|, TO €CTb OKaH4YMBaeTCA O,CI,HOﬁ N TOM e

umdpoin.

OtHoweHne Q o61agaeT cBOMCTBOM  aHTUPEdIEKCMBHOCTU, Tak Kak HM OAUNH YenoBeK 13
MHOKeCTBa Nl0fiell He HaxoAMTCA B 3aaHHOM OTHOLLIEHUM C caMnm cOBOM, TO eCTb HM OAMH YENOBEK He

MOXET BbITb HUMXKe ceba PoCcTOM.

OTHoweHue T He o6n1afaeT HM cBOMCTBOM  ped/IEKCMBHOCTU, HU CBOMCTBOM
QHTUPedNEKCUBHOCTM, TaK KaK 411 O4HUX 31EMEHTOB, Hanpumep, 1aaHHOe OTHOLWEeHMe BbINOAHAETCA —

OHa ABAAeTCA Aenutenem Nboro anemeHTta 13 X, a 41a Apyrux HeT — Ha 0 AenuTb Heb3sa.

Mpumep 2.

BblACHMTE KaKune 13 cieayowmx oTHoWeHMM 061a4at0T CBOMCTBOM  CUMMETPUYHOCTY,

AHTUCMMMETPUYHOCTU, HE o6na,c|,aeT HU Tem HU Opyrmm CBOMCTBOM .

R — 6bITb MeHbLLe Ha MHOXECTBE LeNblx yncen Z;




Q — 6bITbbpaTOM Ha MHOXKecTBe aeTen cembn AHA, Muwwa, Urops;
T — nmeTb B 3anNMcK 0gMHAKoOBOE KONYecTBO Undp Ha mHoxKecTBe N.
PeweHwue:

OtHoweHue R obnagaeTt cBOMCTBOM aHTUCUMMETPUYHOCTU, TaK Kak ansa nobbix X,y € Z

BbINOAHAETCA ycnosue: XRyn x ¥ y = YRx

OTHoweHne Q He 061a4aeT HM CBOMCTBOM  CUMMETPUYHOCTU, HM CBOMCTBOM
AHTUCUMMETPUYHOCTM, TaK Kak OHU 31€MEHTbI HaX0AATCA B 3a4aHHOM OTHoLWeHUK (ecan Muwa 6paT

Urops, To Uropb Bpat Muiuun), a apyrue HeT (AHA — Muwwa).

OtHoweHne T 061agaeT CBOMCTBOM  CUMMETPUYHOCTH, TaK KaK 1tobble ABa 3/1eMeHTa MHOXeCcTBa
HaTypasibHbIX YMCEN HAXOAATCA B 334aHHOM OTHOLWEHUU ecan X, Y € N MMeloT oAnHaKoBOe KONYEeCTBO

unop B 3anmcK, Tony, X € N TaK }Ke UMeloT 04MHAKOBOE KOIMYeCTBO LMbp B 3anucy.
Mpumep 3.

BblACHMUTE KaKune U3 caeaytolmx oTHoweHUn 061a0al0T CBOMCTBOM — TPAH3UTUBHOCTY,

QHTUTPAH3UTUBHOCTU, HE 0613 4aeT HU TEM HU APYTMM CBOMCTBOM .
R — 6bITb Aenntenem Ha mHoxecTse N;
Q — 6bITb HO/bLIE HA 2 Ha MHOXKecTBe Z;
T — 6bITb APY3bAMM Ha MHOXKECTBE JI0AEMN.
PeweHwue:

OTHOowWweHwue R obnafaeT CBOMCTBOM TPAH3UTUBHOCTU, Tak Kak ana ¥ x, y, z€ NBbinonHsAeTca:
ec/n X ABNAETCA AeNUTENEM Y U Y ABNAETCA AeIUTeNeMZ, TO X ABAAEeTCA Aeautenem z. Hanpumep, ecam 3

lnenutenb 9 n 9 genntens 45, 1o 3 aBnsetca genutenem 45.

OTHoweHne Q obnagaeT CBOMNCTBOM aHTUTPAH3UTUBHOCTM, Tak Kak ana ¥ x,y,z€ Z

BbIMNOAHAETCA: ecn X 6o/blie y Ha 2 1 y 6oAblue Z Ha 2, TO He cneayert, YTo X 6oAbluez Ha 2.

OTHOWeEHNe He o6na,u,aeT HM CBOMCTBOM TPAH3UTUBHOCTU, HU CBOMCTBOM AHTUTPAH3UTUBHOCTMH,

TaK KaK 417 HEKOTOPbIX TPOEK /I0AeN 3TO OTHOLIEHME BbINONHAETCA, @ A1 HEKOTOPbIX HET.
Mpumep 4.

Ha mHoectBe X={3, 5, 7, 9} 3a4aHbl OTHOWEHUSA: P — «meHblue», T — «meHblle Ha 2», M —

«MeHbLUe nan paBHo». MNMocTtpoiite rpadbl AaHHbIX OTHOLWEHWUN U YKaXKUTe cpean HUX rpad:




a) pednekcnsHoro;

6) Tpa MBHOTO;
B) AHTUCUMMETPUYHOTO OTHOLIEHMA.
PeweHwue:

Puc.7 l'pad otHoweHua P.

v
®

Puc. 8 'pad oTHoweHus T.

N\ TN



Puc. 9 l'pad oTHoweHns M.

rpada coefmHeHbl CTPENKOM, TO 3Ta CTPesIKa TO/IbKO 0AHa).
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1. BolsicHuTe Kakue M3 CIEAYIOLMX OTHOLIEHHWH 00IaJaloT CBOMCTBOM

aHTUPE(PICKCUBHOCTH, HE 00J1a/1aeT HA TEM HU JIPYTHM CBOWCTBOM .

R — 6bITb pOBECHMKaMM Ha MHOXECTBe Ntoaei;
Q — 6bITb ANNIMHHEE Ha MHOKECTBE OTPE3KOB MNJI0CKOCTU;
T — 6bITb KpaTHbIM Ha X={0, 1, 2, 3, 4}.

2. BolsicHuTe Kakue U3 CIeAyOLIUX OTHOIIEHUH 00JIaJaroT CBONCTBOM

QHTHCHMMETPUYHOCTH, HE 001a/1aeT HU TeM, HU IPYTUM CBOWCTBOM .

R — 6bITb MeHbLLEe Ha MHOXECTBE HaTypasibHbIX Yncen;
Q —6bITb OAHOKMACCHMLLEN HA MHOECTBE YYalLIMXCA KNacca;

T — 6bITb COCEAAMM Ha MHOXKECTBE Ntoaen.

lpad oTHoweHMA M aBnseTca rpapom pedaeKCMBHOIO OTHOLIEHMSA, TaK KaK BO3/ie Kaxaoro
sn1emeHTa ecTb netns. Mpadpbl oTHoWweHU P u M sBnstoTca rpadamm TPaH3UTUBHbIX OTHOLWEHW (rpad
TPAaH3UTUBHOIO OTHOLLUEHMSA C KayKA0M NapoW CTPENOK, AYLMX OT X K'Y U Y K Z, COAEPKUT CTPENKY, NAYLLYIO

OT X K z). [pad oTHoweHuA T asnaetca rpadom aHTUCMMMETPUYHOTO OTHOLLEHUA (ecnun ABe BEPLIUHbI

OmHoweHus 3KkeusaseHMHocmu. PazbueHue MHOX(ecmea Ha K/AAaccbl 3K8U8AseHMHOCMU

pedICKCUBHOCTH,|

CUMMCTPUYIHOCTH,




Mpumep 1.

Ha mHoxecTee X={x / x€ N, x<12} 3agaHo oTHoweHMe K — «MMeTb OAMNH U TOT ¥e OCTaTOK npu
lneneHnn Ha 4». 06bacHUTe, Novyemy oTHoweHue K aBnseTca OTHOWEHUEM 3KBUBANEHTHOCTH, U 3anunTe

K/laccbl pa3bueHna mHoXKecTsa X, onpeaensiemble 3STUM OTHOLIEHUEM.
PeweHnune:

OTHoLleHue K ABNAeTCA OTHOLLIEHNEM IKBUMBANIEHTHOCTU, Tak KaK OHO ped/ieKCUBHO (MOMKHO
CKasaTb, YTO /1060 YNC/I0 MMEET OAMH M TOT 3Ke OCTaTOK Npu AeneHnn Ha 4 ¢ cammum cobolt),
CUMMETPUYHO (€C/IM YMUCIO0 X UMEET OAMH U TOT 3Ke OCTaTOK NPU AeNeHUN Ha 4 C YUCAOM Y, TO U YNCNO Y
MMEET OMH U TOT Xe OCTaTOK MPuU AeNieHUM Ha 4 C YUCNOM X), TPAH3UTUBHO (eCM YNCNO X UMeeT Npu
[neneHnn Ha 4 ToT 3Ke OCTaTOK, YTO U YMC/IO Y, @ YUCI0 ¥ UMEET MPU AeIeHUM Ha 4 TOT e OCTaToK, YTo U

YNCNO Z, TO YNCN1a X U Z UMEIOT PaBHble OCTAaTKU Npu AeNleHUN Ha 4).

Kak nssecTtHo, 1t060e OTHOLLEHWNE SKBUBANEHTHOCTH, 3aaHHOE Ha MHOXecTBe X onpeaenset
pa3bueHne 3TOro MHOMKeCTBa Ha K/1acCbl TakMm 06pasom, YTo B OAMH KNacc NonaaatoT 31eMeHTbI,
HaxoaALLMeca B JaHHOM OTHOLLIEHUK, @ B pa3Hble KNacCbl — He HaxoaALlmMeca B HeM. Takum obpasom,
Ka*Kabll Knacc byaeT COCTOATb U3 Ynces, AatoLMX OANH U TOT Xe OCTaToK Npu AeneHun Ha 4. Takux

Knaccos 4: {1, 5, 9}, {2, 6, 10}, {3, 7, 11}, {4, 8, 12}.
Mpumep 2.

[OKaKnte, 4To OTHOLLEHMEe P: «MMeTb paBHble 3HAYEHUA YNCNOBbLIX BblParKeHU», 3a4aHHbIX Ha
MHOMecTBe X={2*4; 3+9; 15-3; 0:5; 7+1; 23} ABNAeTcA OTHOLIEHMEM IKBMBANEHTHOCTM, 3aNULLIMUTE KAacchl

SKBUBAJIEHTHOCTM.
PeweHnune:

OTHOwWweHne P aABnaeTcA OTHOWEHMEM SKBMBANEHTHOCTH, TaK Kak OHO ped)}'IEKCVIBHO (MO)'KHO
CKa3aTb, YTO ntoboe yncnosoe Bblpa*XeHne nmeet o4HO N ToXKe 3HayeHne C CaMnm CO6OI‘/‘|), CUMMETPUYHO
(ecnm YNCNOBOE BblpaXKeHne X U HACN0oBOE BblparKeHne y MUMetoT paBHble 3Ha4YeHUA, TO U YNCN0oBOE
BblpaXkeHune y n HNCNoBOeE BblparXKeHne X UMeKOT paBHble 3Ha‘-IEHMF|), TPAH3UTUBHO (ech yncnosoe
Bblpa*XeHne X 1 YNC/NI0BOE Bblpa*XeHune y MMeKOT paBHble 3Ha4YeHnA U YNCNN0BOE Bblpa*XeHne y nh Yncaosoe
BblpaXXeHne ZnmetroT paBHble 3Ha4YeHUA, TO YHAC/N10BOE Bblpa*KeHne X U HNCZI0BOE Bblpa*KeHne ZumeroT

paBHble 3HaYeHun).

KaK nssectHo, Ntoboe oTHoLEHME 9KBMBA/NIEHTHOCTU, 3a4aHHOEe HA MHOXeCTBe X onpegenseT
pa36V|eHv1e 3TOro MHOXXeCTBa Ha KNaCCbl TaKUM o6pa30N\, 4YTO B OAUH KN1laCC NONaaatoT 3/1IeMeHThI,
HaxogAwmeca B 4aHHOM OTHOLLEHMMK, a B Pa3Hble KNACCbl — He HaxogALwmeca B Hem. Taknum o6pa30N\,

KaKabll Knacc byaeT coCTaBAATb BblparkeHUs, MMeroLLLMe paBHble 3HaveHUs. Takux Knaccos 3: {2*4; 7+1;




2%}, {3+9;15-3}, {0:5}.
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1. Ortnomenne T: «uMeTh OAWH W TOT XK€ OCTAaTOK IIpHU ACJICHHUU Ha 4y 3a1aHO Ha MHOXCCTBE

X={6,7,8,9,10,11, 12, 13}. SIBnsieTcst 11 OHO OTHOIIICHUEM SKBUBAJICHTHOCTH.

OmHoweHue nopAaoKa. Ynopado4eHHOe MHOMECMa0o

Mpumep 1.

Ha MHOKecTBe GUryp NaoCKOCTM 3afaHbl OTHOLEHMA P — «MMeTb OAHY U Ty e naowaap» u M —

«MMEeTb MeHbLUYIO Naowaaby». Kakoe 13 HNX ABAAETCA OTHOLEHNEM nopaaka?
PeweHnune:

YT106bl OTHOLLEHWE ABAANOCH OTHOLEHMEM NOPAAKA, AOCTaTOYHO, 4TO6bI OHO 06nagdano
TPAH3UTUBHOCTbIO M AaHTUCUMMETPUUYHOCTbIO. OTHOLWEHKe P He 061agaeT CBOMCTBOM
QHTUCMMMETPUYHOCTH, TaK Kak ecnun durypa A MmeeT o4HY U Ty Ke naowaab, Yto 1 ¢purypa B, To n durypa
B MMeeT ogHy 1 Ty e naouagp, 4to U durypa A. Takum o6pa3om, OTHOLIEHUEe P He ABAAETCA OTHOLWEHMEM

nopsaaka.

OTHoweHne M asnsetcA dHTUCUMMETPUYHbIM N TPAH3UTUBHbIM, TO €CTb ABN1AETCA OTHOLWWEHNEM

nopsaka.
Mpumep 2.

Ha puc. 11 npuseaeHsbl rpadbl oTHoweHu R,PnQ. EcTb n cpeam HMX rpad OTHOLIEHUA nopaaka?

9,

\ 4




6)

B)
Puc. 11
PeweHnune:

a) I'pad, mpeacraBieHHBIA MoJ OYKBOH a Ha pUCYHKE 5 H300pa)kaeT OTHOLICHHE HECTPOTOrQ
nopsiaKa(eciy OTHOUICHHE Mopsaka RB MHOKecTBe XpedeKCUBHO, TO €CTh JUIS BCEX, X UMEeM XRX,
TO R -omHowenue Hecmpo2o2o nopaodKa), Tak Kak OTHOIIEHHE pedreKCuBHO (eciau oTHomeHne R
pediekcuBHO Ha MHOXeCTBE X, TO B KaX/101 BepIIMHE Tpada JAHHOTO OTHOLICHUS UMEETCS MeTIIs),
AQHTUCUMMETPHYHO (Tpad aHTHUCUMMETPHUYHOTO OTHOIICHHUS 00JIaJaeT OCOOCHHOCTBIO: €CIH JIBE
BEpIIMHBI Tpada COeIWHEHBI CTPEJIKOM, TO 3Ta CTpENKa TOJBKO OJHA) M TPAH3UTHBHO (Tpad)
TPAH3UTUBHOTO OTHOIICHMS C KaXKIOH Mapoi CTPEJIOK, UAYIIUX OT X K Y U Y K Z, COJCPKHUT CTPEIIKY,
MTYIIYIO OT X K Z).
b) I'pad, npencraBieHHbId Mox OyKBOH 6 Ha pHCYHKE 5 H300pa’kaeT OTHOIICHHE CTPOTOTQ
ropsiika (ecau OTHOLIEHHE Nopsaka RB MHOXkecTBE XTakoBO, UTO JUIsl BceX X € X HEBEPHO, UTO XRX,
To R - omuowenue cmpococo nopsaoka), Tak Kak OTHOLIEHHE aHTUpe]IeKCUBHO (Tpad)
aHTHPE(ICKCUBHOTO OTHOIIEHUS 00JamaeT OCOOCHHOCTBIO: B BepIIMHAX Tpada HTaHHOTO

OTHOILICHHUS NETIN OTCYTCTBYIOT), aHTUCUMMETPUYHO (rpad aHTUCUMMETPUYHOTO OTHOUICHUS




o0s1azjaeT 0COOEHHOCTHIO: €CIIU JIBE BEPUIMHBI rpada coeTMHEHbI CTPENIKOM, TO 3Ta CTPENKa TOJIBKO)
0JIHA) ¥ TPAH3UTHBHO (Tpad TPaH3UTUBHOT'O OTHOIICHUS C KQXIOU Mapoi CTPEJIOK, HIYIIUX OT X K Y|
1y K Z, COIEPKUT CTPENKY, UAYLIYIO OT X K Z).
c) [D'pad, mpeacraBneHHBIH M0 OYKBOHW 6 HA PUCYHKE 5 M300payKaCTOTHOIICHUEHE SIBIISIFOIIEECS
OTHOILIEHHUEM IOPSJIKA, HE SIBISIETCS HU AaHTUCUMMETPUUYHBIM (€CTh BEPIIMHBI COEIMHEHHBIE IBYMS]
CTpEJIKAMHU), HU TPAH3UTHBHBIM (HE BBINOJHIETCS YCIOBHE: rpad TPaH3UTUBHOI'O OTHOILICHHS
Ka)KJJOW ITapoM CTPENOK, HAYLIIUX OT X K'Y U Y K Z, COAEPKUT CTPENKY, UAYLIYIO OT X K Z).

ITpumep 3.

B HawyasbHOM Kypce MaTeéMaTMKU Ha MHOXXECTBE HATypajbHBIX UHCEN pacCMaTpUBAIOTCS
OTHOIICHUS «OO0JbIIE», «OO0IIBIIE HA 7%, «O0NbIIE B 4 pa3ay, «KHEIIOCPEACTBEHHO cienyeT 3a». Kakue
13 HUX YIOPSJOYMBAIOT MHOKECTBO HATYPAJIBHBIX YACEN?

Pemenue:

MHoecTBO X, Ha KOTOPOM 33JaHO OTHOILEHHUE IOPSAJIKA, HA3BIBAETCA YINOPAJOUYEHHBIM
MHO>KECTBOM.

R: «Oompmie» o0mamaeT CBOMCTBOM  aHTHPE(IIEKCUBHOCTH, AHTUCUMMETPUYHOCTH WU
TPaH3UTUBHOCTH, TO €CTh SBJIAETCA OTHOIIEHWEM CTPOTrOro TOpsAKa, a Clel0BaTeNbHO,
YIIOPSAI0YMBAET MHOKECTBO N.

Q: «6onbiIe HA 7» HEe 001aJaeT CBOUCTBOM TPaH3UTHUBHOCTH, TaK KakK ecyu 28 0oJblie Ha 7
qricna 21 u uncno 21 Gonpie Ha 7 yucna 14, To U3 ATOrO HE CIEAYET, YTO YUCIO 28 Oomblie Ha7
qucna 14. Takum oOpa3om, oTHolIeHHEe QHE SBIISIETCS OTHOIIICHHEM IMOPSJIKA, & CIeI0BATEIILHO, HE
YIIOPSAI0YMBAET MHOKECTBO N.

S: «bonbuie B 4 pa3a» He 00JamaeT CBOMCTBOM TPaH3UTHUBHOCTHU, TaK KaK €CJIM YHUCIO 16
Oounbiie B 4 pa3a yucna 4 u 4 Gonbiie B 4 paza uncina 1, To 16 He Gomnbiue B 4 pa3a uncina 1. Takum
00pa3oM, OTHOLIICHHE S HE ABISETCS OTHOLICHUEM IOPSIKA, a CIEJ0BATEIBHO, HE YIOPSAI0YHBACT|
MHOXKECTBO N.

T: «HEenmocpeICTBEHHO CIIEYeT 3a» He 00JIaZjaeT CBOMCTBOM TPaH3UTUBHOCTHU. Tak Kak eciy|
7 HETOCPEICTBEHHO cleAyeT 3a 6, a 6 HEMOCPEICTBEHHO CIEAYeT 3a 5, TO 3TO HE 3HAYMT, YTO 7|
HEMOCPEACTBEHHO cneayeT 3a 5. Takum o06pazom, oTHomeHne T He SIBIIIETCS OTHOMICHUEM MOPSIKA,
a CJIeZI0BATEIbHO, HE YIOPSAJ0UMBAET MHOXKECTBO N.
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1. Ha mHOXecTBe ydJamuxcs Kjiacca 3aJaHbl OTHOIICHUS P — «OBITH BhIIIE pOCTOM» U M — «OBITH

OIWHAKOBOI'O pOCTa». Kaxoe 13 HuX SBIISICTCS OTHOIIICHHEM HOpH,Z[Ka?




Ipnaoxenne 2

O]_leHO‘lHLle cpeacrea JJid IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ aTreCTalumn

a) Ilnanupyemble pe3yabTaTbl 00y4eHHS M OLICHOYHbIE CPeICTBA I IPOBeIeHHU S
NMPOMEKYTOYHOM aTTEeCTALMH:

Kon HNuaukarop OueHoYHBIE CPEACTBA
HHIMKATOPAa | JOCTHKEHUSI
KOMIIETCHIIUH
OIIK-8- CrnocoGeH oCymecTBJSITH NEJArOTHYeCKyl [esiTeIbHOCTb HAa  OCHOBeE
clelHATbHBIX HAYYHBIX 3HAHUH
OIlK-8.1 [Inanupyer  u Bomnpocsl K 3a4eTty (pasgen 1, cemectp 2)
IIPOBOJAMT 1. MHoxecTBoO.
Hay4HbIC DJEMEHT MHOYKECTBA.
UCCIIEIOBaHMs B
obnactu 3. CnocoObl 3a/1aHUSI MHOXKECTBA.
[IeJarOrn4eCKon
ACATCTTBHOCTH 4. YucnoBble MHOXECTBA.
5. PaBHbIE MHOXKECTBA.
6. IlongmHOXecTBa.
7. TI'paduueckas wuIroCTpanus MHOXeCTB. J(narpaMmmbl
Diinepa-Benna.
8. YHuBepcalbHOE MHOXECTBO.
9. IlepeceueHrie MHOXKECTB.
10. O6benHEHNE MHOXKECTB.
11. JlononHeHne K MHOXKeCTBY. Pa3HOCTb MHOXKECTB.
12. KopTtex.
13. JlekapTOBO IIPOU3BENEHNE MHOKECTB.
14. MaremMaTu4ecKkue MOHATHUS.
15. O6beM u conepkaHue MTOHATHS.
16. OTHOIIEHNS MEXAY IOHATUSMHU.
17. Onpenenenne NOHATUI Yepe3 PO U BUAOBOE OTIIMYHE.
IlepeyeHns TeopeTHYECKUX BONPOCOB K 3a4eTy:
1. CooTBeTCTBUS MEXY IBYMSI MHOKECTBAMHU.
2. Ilonsarue COOTBETCTBHUS. CrnocoOsr 3a1aHus
COOTBETCTBUM.
3. B3auMHO 0JJHO3HAYHBIE COOTBETCTBUS.
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4. IloHsATHE OTHOLIEHHSI HA MHOKECTBE.

5. CBoiicTBa OTHOLIEHUI.

6. OTHOILIEHNS] SKBUBAJIEHTHOCTH U TIOPSAKA.

7. Pa3buenue MHOKECTBA Ha KJIACChl SKBUBAJICHTHOCTH.
8. OTHOLIEHHE NOPAKA.

9. IlonsTre anreOpanyecKoi oneparum.

10.CgoiicTBa anredpandeckux orneparmi.
11.He#TpanbHbIi 371EMEHT.

12.CuMMeTpHUYHBIN 3JIEMEHT.

13.KonnuecTBeHHbIE HaTypalibHble uyncia. Cyer.

14. TeopeTUKO-MHOKECTBEHHBIM CMBICI HATypaJIbHOTO
YKCIIa, HYJIS U OTHOLIEHUS] «MEHBIIIEY.
15.TeopeTHKO-MHOKECTBEHHBIM CMBICI CYMMBI.
16.TeopeTUKO-MHOKECTBEHHBIM CMBICI Pa3HOCTH.

OIIK-8.2

Ucnonb3yer
CIIeLIMaJIbHbIE
Hay4HbIC 3HAHUS
JUTSI TIOBBIIICHUS
3¢ (HeKTUBHOCTH
M€1aroru4ecKou
NEATEIIbBHOCTH

MpakTnueckoe 3aHATUe no pasaeny «MHoOecTBa.

MaTemaTuueckue yTBEPKAEHUA U UX CTPYKTYpa»

Tema: MHoXecTBa M onepaumm Haa, HUMKN

MHoxecmeo.  3nemeHm  MHoxecmsd.  Crnocobbl  3a0aHus

MHoxcecmea. Yucnossie MHOMXeECmMaea

Mpumep 1.

2. 3anumuTe MHOXECTBO A, 3JE€MEHTaMU KOTOPOTO
SIBIISTFOTCSI LIEJIbIe YrcTia OOJbIINE -3 ¥ MEHBIITHNE 2, UCIIONb3YS
CUMBOJIMYECKUE 3aIlUCU XAPAKTEPUCTUUECKOTO0 CBOWMCTBA U

MEepPEUHCIICHUs JIIEMEHTOB MHOXecTBa. BepHo, im, uto: a) 2

A;6)0  Aj;a)-3EA?

PeweHwue:
4. 3ajmaguM MHOXKECBO A, NEpPEUYMCIEHUEM BCEX €ro
3JIEMEHTOB:

A={-2,-1,0,1}.
5. 3amaguMm MHOKECBO A, OIICaHHUEM

XapaKTEPUCTHUECKHX CBOMCTB €ro 31eMEHTOB:
A={x |x Zwn-3<x<2}.
6. 2 A-noxp, 0 A —wucrtuna, -3 € A — UCTHHA.

PasHeble MHOMtecmaa. [ToOMHox}cecmsa. Ipaguyeckas

unarCcMpauua MHoxcecms. luazpammel iinepa-BeHHa.

Mpumep 2.




CocTaBbTe LEMOYKM BK/AOYEHWUIN, TaK 4TOBbl Kaxkaoe
cnefylollee MHOMECTBO codeprano npeabiaywee. M3obpasute
pesynbTaT Npy NOMOLM Kpyros ditnepa-BeHHa.

A - MHOXeCTBO paBHOb6eapeHHbIX TPEYrobHUKOB,

0) Ilopsinoxk mnpoBeneHMs NPOMEKYTOYHOM AaTTeCTALMH, IOKA3aTeJd M KPHUTEPHH
OLICHMBAHMS:

[TpomexyTouHasi aTTecTanys MO TUCIHMIUIMHE «YTIpaBlieHHE 0Opa3oBaTEIbHBIMH CHUCTEMaMU»)
BKJIIOYAET TEOPETUUECKHE BOIIPOCHI, TIO3BOJIAIONINE OIICHUTh YPOBEHb YCBOCHUS 00YUAIOIIUMHCS
3HAaHUHM, W TPAKTUYECKHE 3a/laHUs, BBIABISIOIIME CTENEHb CPOPMHPOBAHHOCTH YMEHUH H
BJIaJICHUH, IPOBOJUTCS B JOpME 3a4eTa.

3ayeT Mo JaHHON AMCLUIUIMHE MPOBOJHUTCA B yCTHOH (popme mo Bompocam (1 Bompoc) u ¢
IIPEIbSABICHUEM BCEX BBIMOIHEHHBIX 3aJaHUM.

IToxa3aTeu M KpUTEPUH OLICHMBAHMSA 3a4YeTa:

3aueT M PK3aMEH CTYACHT IOJIy4aeT B TOM Cllydae, €CJIM CTYACHT BBIIOJIHUI aHAINU3
[porpamM, IpEeACTaBUIl IPE3CHTALMIO, CHeNal JAOKJIAX [0 3aJaHHOM TeMe M II0Ka3all
COBOKYIIHOCTb OCO3HAaHHBIX 3HAaHUW I10 JHMCLUMIUIMHE, JOKAa3aTelIbHO PpACKPBLI OCHOBHBIE
MIOJIOKEHHS BOIPOCOB; BBIMOJHWI ydeOHble TaOJMIbI, AUJAKTHUECKUI MaTepuall, 3alaHus,
IIPEAYCMOTPEHHBIE IPOIPAMMOM, YCBOWJI OCHOBHYIO Y 3HAKOM C JIOIIOJIHUTEIILHOU JIUTEPATYPOH,
PEKOMEHI0BAaHHOM IIPOrPaMMOil.

3adyer W 3K3aMEH HE CTaBUTCS, €CJIM, CTYJCHT HE BBINOJIHWI W HE MPEACTaBUI Ha
MPOBEPKY aHajiu3 MpOrpaMM, HE NPEACTABWI TPYIIIE NPE3CHTALUIO, HE CAENal JOKIal I10
3aJJaHHOM TEME U HE MOKa3aJl COBOKYITHOCTh OCO3HAHHBIX 3HAHUM M0 JUCLUIUIMHE, JOKA3aTEIbHO
HE pACKPBUI OCHOBHBIE IMIOJOKEHUS BOINPOCOB; HE  BBITOJIHUI ydeOHbIe TaOIUIBL,
JUJAKTUYECKUN MaTepuall, HE BIJQJCET CUCTEMOW 3HAHUN, YMEHHUM M HABBIKOB 110
MpPOrpaMMHOMY MaTepualy, HE BIAJEeT CIOCOOHOCTBIO K PACCYKACHHIO, HE MOXET
AHAJIM3UPOBATh HOPMATUBHBIE IOKYMEHTBI, IOKA3bIBAET MOJHYO HEMOATOTOBJIEHHOCTD 10 KypCy.




