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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenanuu kaeapel Ilemaroruueckoro oopa3oBaHus U JOKYMEHTOBEICHHS

[Ipotokom ot 20 r. Ne

3aB. kadenpoii C.C. Bennkanosa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kageapel [lemarormueckoro o0Opa3oBaHus U JOKYMEHTOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.C. Benukanosa

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
yueOHOM roy Ha 3acenanuu kageapsr Ilemarormueckoro o0pa3oBaHus U JOKYMEHTOBEICHHS

[Iporokom ot 20 1. Ne

3aB. kadeapoii C.C. Benukanosa

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmu3arnuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu kadeapsl Ilemarormueckoro o0Opa3oBaHus U JOKYMEHTOBEICHHS

IIporokomor 20 . Ne
3aB. kadeapoii C.C. BenukanoBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peayimszanuu B 2025 - 2026
y4eOHOM rojty Ha 3aceqanuu kadeapsl [lemarormueckoro o0Opa3oBaHUs U JOKYMEHTOBEICHHS

IIporokomor 20 1. Ne

3aB. kadenpoit C.C. Bennkanosa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

«Teoperndeckre OCHOBBI MpENOJaBaHUsl MaTEMAaTHKU B HaualbHOW ILIKOJIE)» SBISIOTCA
COJICHCTBUE CTAaHOBJICHUIO MPO(ECCHOHANBHBIX, CIENUATBHBIX KOMIICTCHIIMH MOCPEACTBOM
bopMUPOBAaHUSA CHCTEMbl MAaTEeMAaTUYECKUX 3HAHUN KaK TEOPETHUECKON OCHOBBI COJIEpKaHUs
HaYaJIbHOTO Kypca MaT€MAaTHKH, a TakXKe ISl BUACHUS MEPCIEKTUBBI UCIIOIb30BAHUS TTOHATUM
HAYaJIbHOTO Kypca MaTeMaTUKH B CPEIHUX KJIAcCaX IIKOJIBL.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JMucuummmza Teopernyeckue OCHOBBI IIPENOJaBaHUs MAaTEMATUKU B HAYaJIBHOM ILIKOJIE
BXOJIUT B 00513aTENIbYIO 4aCTh Y4€OHOTO T1aHa 00pa30BaTEbHOM MPOTPAMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

BBeneHune B negarorn4eckyro AesITEIbHOCTh YUUTEIN HaualbHbIX KJIACCOB

VY4eOHas - 03HaKOMUTENbHAs IPAKTHKA

Teopuu 1 TeXHOJIOTUHU B3aUMOJICHCTBHS YHIaCTHUKOB 00Pa30BaTENbHbIX OTHOLICHUN

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM IUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

IIponsBoacTBEHHAs - I€JarOrMYECKas MPaKkTUKa

[IpakTuKyM 110 OCHOBaM Hay4HO-HCCIIEA0BATENbCKON pabOThI

VYyeOHas - mpakTUKa IPOOHBIX YPOKOB

[Tpou3BoaCTBEHHAS - MPAKTUKA MO MOJYYCHHUIO MPOPECCHOHATBHBIX YMEHHH M OIIBITA
npodecCHOHATBLHOMN AeSITEIbHOCTH

VYuebHas - nepBble JTHU peOCHKA B IIKOJIE

BrimonHeHue u 3aniuTa BEITYCKHOM KBATH(UKAIMOHHOM paboTHI

[Ipown3BoicTBEHHAs — IPEIUIUIOMHAs [TPaKTUKa

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe Pe3yJibTaThl 00y4YeHUs

B pesynbTaTe ocBOEHUS TUCHUTITHHBI (MOaYIs1) « TeopeTnueckre OCHOBBI MPENoaBaHus
MaTeMaTUKH B HauyaJdbHOW IIKOJE» OOydJaromwuiics MJOJDKeH o0ajgaTh CleAyHIUMU
KOMITETCHIIMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-8 Cmoco0eH OCYIIECTBIATh MEJAarorMuecKyro JesTeNbHOCTh HAa OCHOBE CIEIUATbHBIX
HAay4YHBIX 3HAHUH

OIIK-8.1 [Inanupyer u  NOpOBOOUT  Hay4yHble HCCIENOBaHMS B  oOnacTu
1e/1arOrMYECKON JIeITeIbHOCTH

OIIK-8.2 Hcnonp3yer cneuuanbHble  Hay4yHble  3HaHMS  JUISl  TIOBBIIIEHUS
5 (hEKTUBHOCTH IeIarOTMYECKON eSITeTbHOCTH




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI cocTaBisieT 14 3adyeTHnix equHull 504 akana. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padorta — 30,4 akaj. 4acoB:
— ayIUTOpHas — 24 akaj. 4acos;

— BHeaynuTopHas — 6,4 akaJ1. 4acoB

— caMocTosTenbHas pabora — 4445 akan. 4acos;
— MOJTOTOBKA K Kk3ameny — 21,3 akaz. yaca

dopma arTecTaluy - 3a4ET C OLEHKOM, 3K3aMEH

AynutopHast ) =
KOHTaKTHas paborta E 3 ®dopma TeKyILero
=
B aKaJ[. yacax 3] Bun KOHTPOJIS
Pazzen/ Tema 2, (B axaz. acax) S . P Kon
> 3 © | camocTosTenbHOIl | ycneBaeMocTH U
JUCTTUTLTAHBI & [~ . | xommerenuM
2 £ paboThI TIPOMEKYTOYHOM
mab. | mpakt. [ 3& arTecTalyy
Jlek. s < 11
3aH. 3aH. O &
1. Pasmen |. MmuoxecTBa.
Maremarudeckue
YTBEPIKICHUS M UX CTPYKTYpa
BeicTynnenue na o
YCTHEIN OTBET Ha
cemuHape; OTuer
10 MTPaKTUYECKOMU TPAKTHICCKOM
1.1 MaHuoxecTBa u 0 / 2 6p ) N 3aHATHH, OIIK-8.1,
5 0,5/11 5 paborte; Y CTHBII 89
oInepauuy HajJ HUMU CEeMMHAape, OT4ET OIIK-8.
OTBET Ha .
0 MTPAKTUYECKOM
MPAaKTHICCKOM
pabote
3aHIATHH
BeicTynnenue Ha o
VCTHBIN OTBET Ha
cemuHape; Oryer
10 MTPaKTUYECKOMU TpaKTHECCKOM
1.2 MaremaTtuueckue P N 3aHATHH, OIIK-8.1,
0,5 0,5/11 25 pabote; Y CTHBIH
TIOHATHS CEMHHApe, OTYEeT OIIK-8.2
OTBET Ha .
IO MTPAKTUYECKOH
MPaKTHIECKOM
pabore
1 3aHITHH
BeicTymienue Ha .
VYCTHEIA OTBET Ha
cemuHape; Otyer
110 MPAKTUYECKON TPAKTHACCKOM
1.3 Maremarnueckue P ) N 3aHATHH, OIIK-8.1,
0,5 0,5/11 25 | pabore; YcTHBI
MPEIOKEHUS CEeMMHape, OT4EeT OIIK-8.2
OTBET Ha .
O MPAKTUYECKOM
MPAaKTHIECKOM
pabote
3aHITHH
Boictynnenue Ha o
VCTHEIA OTBET Ha
cemuHape; Oryer
10 MPAKTUYECKOM TPAKTHICCKOM
1.4 Maremaruueckue 0 2 P ) N 3aHSITHH, OIIK-8.1,
5 0,5/11 5 pabote; Y CTHBII 89
JIOKa3aTeJIbCTBA. CEMHUHApE, OTYET OIIK-8.
OTBET Ha .
O MPAKTUYECKOM
MPaKTHICCKOM
pabote
3aHATHH
Wroro no pazneny 2 2/41 100
2. Pazmen |l. Bunapnbie
oTHomeHus. KouuecTBeHHas
TEOpHsI  MHOXXECTBAa  LIEJBIX

HCOTPULATCIbHBIX YUCECJI




BeicTynnenne Ha o
VYCTHBIH OTBET Ha
cemuHape; OTtder
110 IPaKTUYECKON MPAKTHICCKOM
2.1 CoOTBeTCTBHS MEXKIY P o 3aHITHH, OIIK-8.1,
0,5 0,5/11 25 pabote; Y CTHBIN
JIByMsI MHOKECTBaMH oTBeT Ha CEeMHHApe, OTYET OIIK-8.2
MO TPaKTUYECKOI
MPAKTHIECKOM
pabote
3aHATUH
BricTynnenne Ha .
VYcTHBIN OTBET Ha
cemuHape; Oruet
. | mnpakrtuueckom
2.2 bunapubie 10 MTPAKTUYECKOM
. 3aHATHH, OIIK-8.1,
OTHOIIICHHS Ha 0,5 0,5/11 25 pabore; YcTHBII
CEeMHHape, OT4ET OIIK-8.2
MHO>KECTBE OTBET Ha .
10 TIPaKTUYECKOH
MPAKTHIECKOM
pabote
1 3aHATUH
BeicTynnenne Ha o
VYcTHBIN OTBET Ha
cemuHape; OTuer
. | mnpakrtuueckom
2.3 Bbunapuble 110 IPaKTUYECKOM
N 3aHATHH, OIIK-8.1,
anreOpanveckue 0,5 0,5/11 25 | pabote; YcTHBII
ceMUuHape, OTYeT OIIK-8.2
orepanuu OTBET Ha .
10 TIPaKTUYECKOH
MPAKTHIECKOM
pabote
3aHITUH
BeicTynnenue na o
YcTHBIA OTBET Ha
cemuHape; OTuer
. | mnpakTHueckom
24 KonnuecTBennas M0 PAaKTHYECKON
. 3aHATHH, OIIK-8.1,
TEOPHSI MHOXKECTBA LIENBIX 0,5 0,5/11 | 24,4 | pabote; YcTHBII
CEeMHHApe, OT4EeT OIIK-8.2
HEOTPHLATENbHBIX YUCET OTBET Ha N
IO MTPAKTUYECKOH
MPaKTUIECKOM
pabote
3aHATUH
Wroro no pazaery 2 2/41 99,4
Hroro 3a cemectp 4 4/81 199,4 320
3. Paznen 1.
AxcroMaTHyecKast TeopHs
TCIIBIX HCOTPHULATCIIbHLIX
BeicTynnenue Ha o
YcTHBIN OTBET Ha
cemuHape; Otder
0 MPaKTHYECKOI TPAKTHHCCKOM
3.1 AxcruoMaTHYeCKHUIA P N 3aHATHH, OIIK-8.1,
0,5 0,5/11 | 10,3 | pabote; YcTHBII
METO] B MaTEMaTHKe oTBET Ha CeMHUHape, OTYeT OIIK-8.2
IO MTPAKTUYECKOM
MPAKTHIECKOM
pabore
3aHITUH
Brictymiienne Ha .
YcTHBIN OTBET Ha
cemuHape; Otyer
3.2 OCHOBHBIE TOHATHA U . | IIpaKTH4ecKOM
I10 TIPAaKTUYECKOM
OTHOIIIEHHS . 3aHAITHH, OIIK-8.1,
. 2|05 0,8/11 | 10,3 | pabore; YcTHbIi
aKCHOMAaTUYECKOM Teopuu oTBer HA CEeMMHAape, OT4ET OIIK-8.2
HaTypaJbHOTO YHCIIa 0 TIPaKTUYECKOH
MPaKTUIECKOM
pabote
3aHITUH
Boictynnenue na o
VYCTHBIA OTBET Ha
cemunape; Otaer
o a eCKoii MPAaKTUYCCKOM
10 IIPAKTHYCCKOU
3.3 Iemoe P " 3aHATHH, OIIK-8.1,
0,5 0,8/11 | 10,3 | pabore; YcTHBII
HEOTPHUIATETIFHOE YHCIIO oTBeT Ha ceMuHape, OT4eT OIIK-8.2
MO TIPaKTUYECKOI
MPAKTHIECKOM
pabote
3aHATHH
HWroro no pazneny 15 2,131 | 30,9

4. Paznen

NeHCTBUM

IV.Teopus uucen
KaK OCHOBa BBIYUCIMTEIBHBIX




Brictynnenue Ha
cemuHape; OTtder

VCTHBIN OTBET Ha

110 MPAKTUYECKOMN TPAKTHICCKOM
P N 3aHATHH, OIIK-8.1,
4.1 CucreMsl CUMCIICHUS 0,5 0,8/11 | 10,3 | pabote; YcTHbIi
CEeMHHApe, OTYET OIIK-8.2
OTBET HAa .
MO TPaKTUYECKOI
MPAKTHIECKOM
pabote
3aHATHH
BricTynnenne Ha .
YCTHEIN OTBET Ha
cemuHape; Oruet
10 TIPAKTUIECKON TPAKTHICCKOM
4.2 Teopus AETMMOCTH P N 3aHATHH, OIIK-8.1,
0,5 0,8/11 | 10,3 | pabore; YcTHbIi
HATYpaJbHBIX YHACEI CeMHUHApe, OTYET OIIK-8.2
OTBET HAa N
O MTPAKTUYECKOM
MPAKTHIECKOM
pabote
3aHATHH
Hroro no paszueiny 1 1,6/21 | 20,6
5. Pasnen V. PanmonansHble U
JIEACTBUTEINLHEIE YHCIIA
BeicTynnenue na o
YCTHBIN OTBET HA
cemuHape; OTuer
T10 TIPaKTUYECKOU TPaKTHACCKOM
5.1 ITonoskurenbHEBIC P N 3aHATHH, OIIK-8.1,
0,5 0,8/11 | 10,3 | pabote; YcTHbII
palMoOHAaIbHBIC YHCIIA CEeMHHApe, OT4eT OIIK-8.2
OTBET Ha .
IO MTPAKTUYECKOH
MPAaKTHICCKOM
pabote
3aHATHH
Brictynnenue Ha N
YCTHEIN OTBET HA
cemuHape; Ortuet
10 TIPaKTHIECKOH TPAKTHICCKOM
5.2 ITonoxurensHbIe P N 3aHATHH, OIIK-8.1,
N 0,5 0,821 | 10,3 | pabore; YcTHbIit
JIECTBUTEIIbHBIE YHCIIA CEeMMHApe, OTYET OIIK-8.2
OTBET Ha N
IO MTPAKTUYECKOM
MPaKTUIECKOM
pabore
3aHATHH
BeicTynnenue Ha o
VYCTHBI OTBET Ha
cemuHape; Otyer
o HDAKTHICCKOI] MPaKTHYECKOM
. 10 [IPaKTUY 71
5.3 JleiicTBUTEIBHEIE P . 3aHATHH, OIIK-8.1,
0,5 0,721 | 10,3 | pabote; YcTHBII
qucna CEeMMHAape, OT4ET OIIK-8.2
OTBET Ha .
0 MTPAKTUYECKOM
MPAKTHICCKOM
pabote
3aHATHH
HWroro no pazaeny 1,5 2,3/51 | 30,9
Hroro 3a cemectp 4 6/101 | 82,4 320,9K3aMeH
6. Pazpen VI. Vpasuenus,
HepaBeHCTBa, yHKIMH
BeicTynnenue Ha o
VCTHBIN OTBET Ha
cemuHape; Otyer
10 MTPaKTUYECKOU TpaKTHECCKOM
6.1 YucnoBble paBeHCTBa P N 3aHATHH, OIIK-8.1,
0,25 0,5/0,61 | 20,35 | pabote; YcTHBII
U HEPaBEHCTBA CEeMHHape, OT4ET OIIK-8.2
OTBET Ha .
IO MPAKTUYECKOM
MPAaKTHICCKOM
pabore
3aHATHH
BeicTymieHue Ha .
VCTHBIN OTBET Ha
cemuHape; OTtuer
O IPaKTHUECKOI TpaKTITICCKOM
6.2 YpaBHeHus u p o 3aHATHH, OIIK-8.1,
0,25 0,5/0,4511) 20,35 | paGore; YcTHbIit
HEpaBEeHCTBA CEeMMHape, OT4EeT OIIK-8.2
OTBET Ha .
O MTPAKTUYECKOM
MPaKTHIECKOM
pabote
3aHATHH
BoicTynnenue Ha o
VCTHEIA OTBET Ha
cemuHape; Oryer
o ipa ecKoii MPaKTHYECKOM
10 TIPAKTUYECKOMN
3aHATHH OIIK-8.1
6.3 Oyukunn 0,25 0,5/0,651| 20,35 | pabGore; YcTHBII i '
YHKI ' e ' p ’ CEeMMHAape, OT4EeT OIIK-8.2

OTBCT Ha
MPakTU4CCKOM
3aHATHU

MO TPAKTUYECKOI
pabote




Wroro no pazneny 0,75 1,5/1,71 | 61,05
7. Pazgen VIl TekcroBble
33724l U UX PEIICHUE
Brictymnenne Ha | Brictymienue Ha
cemuHape; OtueT | cemuHape; OTueT
7.1 Peuienue TeKCTOBLIX 10 II aKI)TI/;quKoﬁ IO II aKpTI/;qecxoﬁ
3a7a4 apUPMETUUYECKUM U P . P N OIIK-8.1,
0,25 0,5/0,951| 20,35 | pabote; YcTHbiil | pabote; YCTHBIN
anreOpanvecKkum OIIK-8.2
OTBET Ha OTBET Ha
criocodoM
MPAKTHIECKOM NPAKTUIECKOM
3aHATHH 3aHATHH
BricTynnenne Ha .
YCTHEIN OTBET Ha
cemuHape; Oruet
10 PAaKTUIECKON MPAKTIHECKOM
3aHATHH OIIK-8.1
7.2 3ajaun HA ypaBHEHHE 0,25 0,5/0,81 | 20,27 | pabore; YCTHBII i '
A M ' e ' p ’ CeMUHape, OTUET OIIK-8.2
OTBET Ha .
O MTPAKTUYECKOM
MPAaKTHICCKOM
pabote
3aHATHH
BeicTynnenue na o
VCTHBINM OTBET HA
cemuHape; OTuer
10 TPAKTHYECKOM TPaKTHACCKOM
N 3aHATHH OIIK-8.1
7.3 3agaun Ha YacTH 310,25 0,5/0,94 | 20,33 | pabote; YcTHBII i '
CEeMHHApe, OTYEeT OIIK-8.2
OTBET Ha .
O TIPaKTHYECKO
MPAaKTHICCKOM
pabote
3aHATHH
Brictynnenue Ha N
VCTHBIN OTBET HA
cemuHape; Ortuet
10 TPAaKTUIECKON TPAKTITICCKOM
3aHATHH OIIK-8.1
7.4 3agaun Ha paboT 0,25 0,5/0,91 | 20,35 | pabote; YcTHBIH ’ '
A P y ' e ' p ’ CEeMHHApe, OT4EeT OIIK-8.2
OTBET Ha .
O TPaKTHYECKO
MPAKTHIECKOM
pabote
3aHITHH
BeicTymiienue Ha .
VYCTHEIA OTBET Ha
cemuHape; Otyer
10 MTPAKTUYECKOM TPAKTHACCKOM
3aHATHH OIIK-8.1
7.5 3agaun Ha MPOICHTHI 0,25 0,5/0,751| 20,35 | pabore; YcTHBII i '
A pott ' e ' p ’ CeMUHape, OTYeT OIIK-8.2
OTBET Ha .
O MTPAKTUYECKOM
MPAaKTHICCKOM
pabote
3aHATUHU
HWroro no pazaeny 1,25 2,5/4,31 (101,65
Hroro 3a cemectp 2 4/611 |162,7 9K3aMeH
3a4eT C OLICHKOM
Hroro no aucnumninuze 10 14/241 | 4445 ’

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Hcnonb3oBaHue B yueOHOM ITpoLecce:

- aKTUBHBIX ¥ MHTEPAKTUBHBIX ()OPM MPOBEACHHUS 3aHATHHA (KOMITBIOTEPHBIX CUMYIISLINH,
JIEJIOBBIX U POJIEBBIX UI'P, pa300p KOHKPETHBIX CUTYALMH, ICUXOJOTMYECKUE U UHbIE TPEHUHIH) B
COUYETaHUU C BHEAYIUTOPHOH paboTO;

- CHELMANbHBIX METOJIOB, Pa3BUBAIOLIUX Yy CTYIEHTOB HABBIKOB KOMaHJIHOW paboTHl,
MEXJIMYHOCTHOM KOMMYHHMKAllUM, HPHUHATHUA pEIICHUN, JMAEPCKUX KadyecTB (BKJIIOYas
npoBesieHue (hparMeHTOB YpOKOB IO TeMaM HA4yaJlbHOW INIKOJbBI, a TaKXe HHTEPaKTHUBHBIX
IIPAKTUYECKUX 3aHATUM, IPYIIIOBBIX JTUCKYCCHUH, POJIEBBIX UI'P, TPEHUHIOB, aHAJIU3 BO3MOKHBIX
HelarorMYeckKiX CUTyaluil B Ha4aabHOM LIKOJIE);

- WIPOBBIX TEXHOJOTUWH, B OCHOBE KOTOPBIX JIGKHUT OpraHU3alis 00pa3oBaTEIbLHOTO
npolecca, OCHOBaHHas Ha PEKOHCTPYKLMU MOJENIeH MOBEJCHHMs B paMKaxX MpPeasIoKEeHHbIX
CIICHApHBIX yCIOBUH (yueOHas urpa — (opMa BOCCO3IAHHS IMPEIMETHOTO MU COIHUAIBLHOTO
cojepxaHus Oynyueil nmpodeccuoHaIbHON 1eATebHOCTH CHEMAINCTa, MOJICINPOBAHUS TaKUX
CUCTEM OTHOILEHUHN, KOTOPBIE XapaKTEPHbI AJIsl 3TOU JEATEIbHOCTH KaK LEJIOro; JIeJ0Bas urpa —
MOJICJIMPOBAHUE PA3JIMYHBIX CUTYallUd, CBSI3aHHBIX C BBIPAOOTKON M NPUHATHEM COBMECTHBIX
pelieHui, OO0CYXJIEHHEM BOIIPOCOB B PEXKUME «MO3FOBOr0 IITYpMa», PEKOHCTPYKLMEH
(YHKLMOHAJIBHOIO B3aMMOJICHCTBUSA B KOJUIEKTUBE W T.II.; pojeBas Mrpa — HUMHUTALUS WIN
PEKOHCTPYKIMS MOZIEJIEH POJIEBOTO [TOBEACHHUS B IPEIJIOKEHHBIX CLIEHAPHBIX YCIOBUSIX);

- JIeKUMH-BU3yalIM3alMi, NPU KOTOPBIX H3JI0XKEHUE COJEPKaHHUs TEOPETUYECKOIro
MaTrepuaja  CONPOBOXKIACTCA  IpE3CHTAlMeld  (JIeMOHCTpanueil  y4eOHBIX  MaTepHalioB,
IPEJCTABICHHBIX B Pa3JIMYHbIX 3HAKOBBIX CHUCTEMaX, B T.4. WUIIOCTPATHBHBIX, I'padUuecKux,
ayJIio- ¥ BUIEOMATEpUAJIOB);

- IPAaKTUYECKUX 3aHATUH B (hopMe MPE3eHTALMH, B IPOLECCEe KOTOPBIX OCYILECTBIISETCS
IPEJCTaBICHUE PE3yJbTAaTOB IPOEKTHOM WJIM  HMCCIEIOBATEIbCKOM  JIEATENBHOCTH C
UCIOJIb30BaHUEM CIIELUAIN3UPOBAHHBIX TPOTPAMMHBIX CPE/T;

- KOMITBIOTEPHBIX 00YYAIOIIUX MTPOTPaMM, BKIIFOUAOIIHUX B CE0sI AJICKTPOHHBIC YUEOHUKH,
TECTOBBIC CHCTEMBI, 06yqafom1/1x cucteM Ha Oase MYHBTHMGHHa-TeXHOHOFHﬁ, IMOCTPOCHHBIC C
MCIIOJIb30BAaHUEM IIEPCOHAIBHBIX KOMIIBIOTEPOB, BUICOTEXHUKH, HAKOIUTENIEH HA ONTHYECKHX
JTUCKaX; pacrpeieNIeHHbIX 0a3 TaHHBIX 110 OTPACISIM 3HAHUI;

- CPEICTB TEJIEKOMMYHHMKAIMM, BKJIIOYAIOUIMX B ce0sl 9JEKTPOHHYIO IOYUTY,
TGHGKOH(l)epeHHI/II/I, JIOKAJIbHBIC U PETHOHAJIBHBIC CCTU CBA3U, CCTU obMeHa JaHHBIMU U T..

- DJIEKTPOHHBIX OWOJIMOTEK, paclpeNeNeHHbIX W LEHTPAIU30BAaHHBIX HU3ATENbCKUX
CHUCTEM.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEbHOH PadoThl 00yYaroIMXCsl
[pexncraBneHo B npuioxeHun 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOMH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1.XKwurapesa, O. P. Matemaruka : yue6noe nocodue / 3. P. XKurapesa ; MI'TYV. - [2-e u3.,
ucnp. u jom.]. - Marauroropck : MI'TY, 2015. - 1 snekrposn. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1416.pdf&show=dcatalogues/1/1123
931/

2. Jly6posckuii, B. B. Maremaruka. BBeneHue B MareMaTHUeCKUIl aHaIU3
yuebHo-MeToquueckuii kommuieke / B. B. Jlyoposckwuii, 0. A. W3BekoB, A. A. Poguukos. -
Marnuroropek : MI'TY, 2013. - 1 anekrpos. ont. auck (CD-ROM). - URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=934.pdf&show=dcatalogues/1/11189
52/934.pdf&view=true (gara oopamenwus: 04.10.2019). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIH.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

Kampimiesa, O. B. Pasutue Miaamiero nikoJabHUKAa Ha YpPOKax MaTEMaTUKH IpHU
U3y4eHUH HyMepaluu : yaeonoe nocooue / O. B. Kambimesa ; MI'TY. - Marautoropck : MI'TY,
2015. - 1 3JIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1430.pdf&show=dcatalogues/1/1123
949/1430.pdf&view=true (mara oOpamenus: 04.10.2019). - Maxkpooosexr. - TekcT

B) MeTouuecKkue yKazaHus:

CamocrosiTenbHas paboTa CTYJICHTOB By3a : mpakTukyM / cocraBurenu: T. I'. Heperuna,
H. P. Ypa3zaega, E. M. Pazymona, T. ®. OpexoBa ; MarHuTOropckuii roc. TEXHUYECKUN YH-T UM.
I'. . Hocosa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3816.pdf&show=dcatalogues/1/1530
261/3816.pdf&view=true (mara oOpamenus: 18.10.2019). - Maxkpooobekr. - Tekcr
ANEKTPOHHBIN. - CBefieHnus AocTynHbI Takxke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne morosopa Cpok neiicTBUs TULEH3UH
MS Windows 7

Professional (nis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 | 135 or 17.09.2007 Gecepouro
Professional

7Zip CBOOOIHO  PAcCHpPOCTPAHSIEMOE OECCPOUHO

MS Windows 7

Professional (st H-757-17 ot 27.06.2017 27.07.2018
KJIaCCOB)

Hpmbeccnonanbﬂme 0a3bl JAaHHbIX I/Il—[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

Ha3zBanue kypca Ccpuika
OnexkTpoHHas 0a3a mnepuoauYeckux u3gaHuii East

View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

Hanumonanenas MH(POPMALMOHHO-aHAIUTHYECKAs
cucteMa —  Poccuiickuii  MHAEKC  HAYYHOTO
uutuposanus (PUHIL)

URL:
https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Akxkanmemus Google (Google
Scholar)

URL.: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnnHoe okHO J0cTyma K
HHGOPMAIMOHHBIM pecypcam

URL: http://window.edu.ru/

9 MartepuaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:
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Y4eOHble ayauUTOPUU JUIsl TPOBEIACHHUS 3aHSITHHA JIGKIIMOHHOTO TUHa (J0CKa,
MYJIbTHMEAUIHBIC CPEICTBA XPaHEHHS, IEPEIau U MPEICTABICHUS HHPOPMALINH )

Y4eOHble ayAWTOpHH [UIS TIPOBEACHHS TPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIU, TEKYIIET0 KOHTPOJIS M TIPOMEKYTOYHOM aTTecTanuu (yaeOHbIe
aAyUTOPUU JJIsl TPOBEACHUS NPAKTHYCCKUX 3aHATHHA, TPYNIOBBIX W HHIUBUIYATHHBIX
KOHCYJIbTAIIHiA, TEKYILET0 KOHTPOJISI U TPOMEXKYTOYHOM aTTeCTAIINN )

[Tomemenuss A caMOCTOATENBHOW  paboThl  oOydaromuxcs  (MepcOHATbHBIE
kommbioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B 3JICKTPOHHYIO
uH(OPMAIIMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA)

[Tomenienne Uit XpaHeHHS W TPOPHIAKTUYECKOTO OOCITYy)KMBaHHUS  y4eOHOTro
00opymoBaHus (CTEIUTAXKHU IS XpaHEHUsT y4eOHO-HATTISAHBIX TOCOOUH M Y4eOHO-METOIUYECKOM
TOKVMEHTAIUH)

IIpuaoxenne 1

Y4eOHO-MeTOIMYeCKOE o0ecTiedeHHe CAMOCTOSITe/IbHOI padoThl 00yYarOIMXCs»
MeToauuyecKkue peKOMeH/IAIUH K CAMOCTOSATEIbHOM padoTe CTY1eHTOB
CamocrosaTenbHas paboTa Kak BHJ Y4eOHOTO TpyJa BBINOJHIETCS CTyIeHTamu Oe3
HETOCPECTBEHHOT'0 YUacTHsl PETIOIaBaTes, HO OPraHU3yeTCs U YIIPaBIISETCS HM.
CamocrosiTenbHasi paboTa CTYAEHTOB — OyAyIIUX YyuuTeled HadajdbHBIX KJIacCOB
OCYIIECTBIISICTCS. B COOTBETCTBUH C OOBEMOM M CTPYKTYpPOH, MPEIYyCMOTPEHHBIMH y4eOHBIMU
IUTaHAMH U rpaduKaMu TeKyIero Koutpousi. CamoctositenisHas paboTa CTyIEHTOB IPEAIIONAaraeT
BBINIOJIHEHUE CJIEAYIOIIUX BHIOB pPabOT: KOHCIEKTHpPOBaHHE, pedepupoBaHUE HAYIHOH
JIMTCPATYpPhbl, PCUHICHHUC TCECTOBBIX 3a[[aHHfI, NoAroToBKa K CCEMHUHAPCKUM H IMPAKTHUYCCKUM
3aHATHSM, BBIITOJHEHUE MIPAKTHUECKUX padoT u ap.
WN3yuenne W aHamU3 JIMUTEPAaTypHBIX HCTOYHHUKOB SBJISETCA  OOS3aTENbHBIM  BUIOM

CaMOCTOSITENIbHOM padoThI cTyieHTOB. M3yueHue nureparypbl o U30paHHON TeMe UMEEeT CBOEH
3a/1a4eil mpOCIeIUTh XapaKTep MOCTAHOBKHU U PEIICHUs ONpeAeIeHHON MpobieMbl pa3InyHbIMU
aBTOpaMH, apryMEHTAIMI0 UX BBIBOJIOB U 000OIIEHU, TPOBECTH aHAJIU3 U CUCTEMAaTU3HPOBATh
MOJIyUEHHBI MaTepuall Ha OCHOBE COOCTBEHHOTO OCMBICIEHUS C LEJIbI0 BBIICHEHUS
COBPEMEHHOT'0 COCTOsIHUA Bonpoca. Ha ocHoBaHMM AaHHOTO poa padoT CTYyIEHThI TOTOBAT

HpuMeprle NMPAKTUYICCKHUEC 3aJlaHUA
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3amaHust MpaKTUYECKON pabOTHI
[Tpocteie 3agaun, (pa3padoTaTh KOHCIIEKT YPOKa)
ITpocThie 3a1aul Ha YMHOXEHHUE U JIEJICHUE.
CocraBnblie 3aaauu. [lepexosa ot pemeHus MPOCTHIX 3a7a4 K PEIICHHI0 COCTaBHBIX. (OCHOBHBIE
STaIbl paboThI).
3ama4yu ¢ NpONOPLUHUOHATLHBIMY BETMYMHAMU. (COCTABJIIEHHE KOHCIIEKTa YPOKa)
3aauyu ¢ mpoONOpLUHUOHAILHBIMY BeTMYMHAMU. MeToiuka padoThl Hal 3ajJadaMy Ha
MPONOPIUOHAIBHOE JCJICHHE. , (pa3padoTaTh KOHCIIEKT YpPOKa)
3amauu ¢ MPONOPIMOHAIEHBIMU BeIMYMHAMU. MeToauka paboThl HaJ 3a/lauaMi Ha
HAXO0XJICHWE HEM3BECTHOTO I10 JIBYM Pa3HOCTAM. , (pa3paboTaTh KOHCIEKT ypOoKa)
3anaum Ha ABMKEeHHE. MeTonnka paboThl HaJl HUMH. , (pa3paboTaTth KOHCIEKT YPOKa)
OO61re Bonpochl U3y4YeHHUs BEIWYHH. MeToIMKa H3y4eHHs MacChl; 03HAKOMJICHHE, CIIOCOOBI
U3MEpEHUS, €IUHUIIBI U3MEPEHHS], UX COOTHOIICHHUS, TPeoOpa3oBaHus, AeWCTBUS HAL
BeJIMUMHAMU. , (pa3paboTaTh KOHCIHEKT ypoKa)
OO61re Bonpochl U3y4eHus BeTUYUH. MeTouKa H3yuyeHus ATUHBL, 03HAKOMJIEHHE, CTIOCOObI
U3MEpEHUS, €IUHUIIBI U3MEPEHHSI, UX COOTHOIICHUS, TPeoOpa3oBaHus, 1eUCTBUS HAJ
BEJIMYMHAMU. , (pa3paboTaTh KOHCHEKT ypoKa)
OO01re BOnpoCkl H3y4YeHUs BEIMYHH. MeToInKa H3y4eHNs BpEMEHH; 03HaKOMIICHHE,
CHOCOOBI U3MEPEHUS, SMHHLIBI U3MEPEHUs, UX COOTHOLICHHUS, IPEOOPa3OBaHUs, JEHCTBUS
HaJ BEJIMYMHAMU. , (pa3paboTaTh KOHCIIEKT YpOKa)
OO61re Bonpochl U3y4eHUs FEOMETPUUECKOTo Marepuana. MeToauka u3ydeHus pasziena
«[Inmomaas MHOTOYTOJIBHHUKAY. , (pa3padoTaTh KOHCIEKT YPOKa)
OO111e BOonpoChl U3y4YEeHHUsI T€OMETPUUECKOro MaTeprana. MeToanka 03HaKOMIICHHS €
reoMEeTpUYECKUMU (PUrypamMu: TOUYKa, TUHUS (TpsMasi, KpUBasi, JOMaHHasi), OTPE30K, 3BEHO
JIOMaHO#, MHOTOYTOJIbHUK. , (pa3paloTaTh KOHCIIEKT ypOKa)
OO0m1re BOMpOCH U3yUYEHHs TEOMETPUIECKOT0 MaTepraiia. MeToanka 03HaKOMIIEHHUS ¢
TreOMETPUYECKUMHU (PUTYypaMH: TIPSIMOH YTOJI, IPSIMOYTOJIEHUK, KBAAPaT, IEPUMETP
NpSIMOYTOJIBHUKA, CBOWCTBA MAaroHajei mpsiMOyroJbHHUKA U KBajpaTa. , (pa3padboTarb
KOHCIIEKT ypPOKa)
Metoarka 03HaKOMJIEHHSI MIIQAIIUX IKOJIBHUKOB C JOJSIMH U ApoOsimu. Perienue 3aiaq Ha
HaXO0’KJICHHE JI0JIM YMCIIa ¥ YUCIIa 110 JI0JIe. , (pa3paboTaTh KOHCHEKT YpoKa)
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AKCUOMATHUYECKAS TEOPUS LHEJBIX HEOTPULHATEJIbBHbIX
YUCEJI (mpakTHYecKoe 3aJaHue)

AKcuoMaTH4eckuii Meron B MareMaruke.OCHOBHBIE IOHSATHSL M OTHOILICHUS
AKCHOMaTHUYECKON TEOPUM HAaTypaJbHOIO YHCIA.

[Tpumep 1. HeckoapKo NIKOIBHUKOB PELIMIIM OPraHU30BATh MIAXMATHBINA TYPHUP MO YIIPOLIEHHOM
CXeMe: KaX/Iblil JI0JKEH ChIrPaTh POBHO YEThIPE NAPTUHU C KEM-JIMOO U3 OCTAJIbHBIX Y4aCTHUKOB
(GenbIMK MK YepHBIMH (pUTypaMu —110 Kpeburo). YTOOBI COCTaBUTh pacHUCAHUE TYPHUPA, HYKHO
copMynupoBaTh TPEOOBAHMS, KOTOPBIE YUCHUKH MPEIbIBUIN K TYPHUPY, B BUJe akcuoMm. s
HTOTO MOTPEOOBANIOCH BBECTH TPH IMEPBOHAYATIBHBIX (HEOMPEACTIAEMbIX ) TOHATHS: «UTPOK»,
ITAPTHUS», «Yy4aCTHE UTPOKA B IAPTUN».

AKCHOM TIOJTyYUJIOCH YEThIPE:

Axcroma 1. Yucio urpokoB HEYETHO.

Axcuoma 2. Kaxplil HITPOK y4acTBYET B YETHIPEX MapTHUSIX.
AkcroMa 3. B kaxaoi mapTuu y4yacTBYIOT JIBa UTPOKaA.

Axcroma 4. JIJist KaapIX IBYX UTPOKOB UMEETCs He 00jiee OIHOM MapTHu, B KOTOPOi OHU 00a
y4aCTBYIOT.

3 5TUX aKCMOM MO’KHO BBIBECTH PSiJ] TEOPEM.
Teopema 1.Hucno UrpokoB He MEHBIIIE MATH.

/loka3aTenbcTBO. Tak Kak HyJlb- YETHOE YUCIIO, TO 10 aKCHOME |1 YHMCII0 UTPOKOB HE PaBHO HYJIO, T.€.
CYIIECTBYET XOTsI OBl OJJMH UTPOK A. DTOT UTPOK B CHITy aKCHOMBI 2 y4acTBYET B UEThIpEX MapTHSIX,
[IpUYEM B KaXJI0M U3 ITUX NapTUi, KpoMe A, ydacTBYET elle OJuH Urpok (akcuoma 3). Ilycts
B,C,/I,E - urpoku, oTinuHble 0T A, KOTOpPBIE yYacTBYIOT B 3THX naptusix. I1o akcnome 4 Bce urpoku
B,C,/1L,E pa3nuunsl (eciu Ob1, Hanpumep, 66110 B=C, T0 0Ka3anock Obl, 4TO UMEIOTCS ABE TapTHH, B
KOTOPBIX y4acTBYIOT UTpoK A u urpok B=C).Urak, Mbl Hamm yxe narepsix urpoxos: A,B,C,J1,E.
Ho torna no akcuome 1 4nciio UTPOKOB HE MEHbILIE TATH.

Teopema2. Uucno Bcex BBICTYIIIIEHUI UTPOKOB YETHO.
- HEKOTOpasi MapTHsi, BBEIEM HOBOE MOHATHE - (4, A)- BBICTYIUICHHE UTPOKA.

/ToxazatenbcTBo. Kaxkas mapTust JaeT 1Ba BBICTYIUJIEHUSI UTPOKOB ((, A),(g, B), (1o akcuome 3),
YUCIIO BCEX BBICTYIUICHUM 2N, e N 9ucio urpokos (A 4). CrenoBaTenbHO, YUCIO BCEX
BBICTYIUIEHU HTPOKOB KPaTHO 2, T.€. YETHO.

Teopema 3.Yucio BEIMIPBIIIEH B TYPHUPE HE IPEBBIIIAET YHCIO UTPOKOB.

/lokazatenbcTBo. [TycTh N - 9MCIIO0 UTPOKOB, TOTAA 2N - YKCIIO BBICTYIIIICHUN UTPOKOB (A), N - 9HCIIO
ChIrpaHHbIX naptuii (A3). PaccmoTpuMm 1Ba citydas:

Bo Bcex mapTusx ObumM MOOEIUTENh U TPOUTpaBIIvid. Torma 4ruciio BRIMTPHINIeH OyAeT paBHO YUCTY)

[apTuid, T.€. N.

HexoTopble mapTHH 3aKOHYMIIMCH BHUYBIO, YCTh TakuX mapTuii Oynet K. Toraa B octaBmuxes N - K
MapTUSX ObUT BBISIBICH MTOOEIUTENb, T.€. YNCIIO BEIMTPHIIICH HE MPEBHIIIAET YMUCiIo napTuil. Teopema
TOKa3aHa.

[Tpumep 2.

OrnpenenuTh BHITOJHEHNE aKCHOM B IIPEJICTABICHHBIX HAa PUCYHKaX 1-4 MHOXKECTBax.
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1 a b i
1 a b d © H H s g
eeo g . .
c d e v
a (1 X ]
b c e b z
Puc. 1 Puc. 2 Puc. 3 Puc. 4
Pernrenue.

Ha pucynke | n300paxeHO MHOXECTBO, B KOTOPOM BBITTOTHSIFOTCS aKCHOMBI 2 ¥ 3, HO HE BBITIOJTHCHA
akcroma 1 (akcroma 4 He UMeeT 3/1eCh CMBICIIA, TAK KaK B MHOXKECTBE HET JIEMEHTA,
HEIOCPEJICTBEHHO HE CJIEIYIOIIET0 HU 32 KaKUM JIPYTHM);.Ha PUCYHKE 2 [MOKa3aHO MHOKECTBO, B
KOTOPOM BBITIOJIHEHBI aKCUOMBI 1, 3 1 4, HO 32 3JIEMEHTOM @ HETIOCPECTBEHHO CIIEIYIOT J1Ba
bIIeMEHTa, a He OJIMH, Kak TpeOyeTcs B akcoMe 2; Ha pUCYHKE 3 M300pa)K€HO MHOXKECTBO, B
KOTOPOM BBITIOJIHEHBI aKCHOMBI 1. 2 1 4, HO 3JIEMEHT ¢ HETIOCPEACTBEHHO CIIEAYET KaK 3a AJIEMEHTOM
@, TaK ¥ 3a 3JIEeMEHTOM D Ha prcyHKe 4 H300paKEeHO MHOYKECTBO, B KOTOPOM BBITIOJTHEHBI aKCHOMBI 1,
2, 3, HO HE BBITIOJIHAETCS aKcoMa 4 — MHOKECTBO TOUEK, JISKAIIUX Ha JIy4e, COACPKUT 1 u BMecTe C
KaKbIM YHCJIOM OHO COJAEPIKUT HEMOCPEACTBEHHO CIIENYIOIIEE 32 HUM YUCIIO, HO OHO HE COBIIAJAeT
CO BCEM MHO>KECTBOM TOYEK, IOKa3aHHBIX HAa PUCYHKE.

[Tpumep 3.

Jloka3aTh, 4TO JJIsI TF0OOr0 HATYPaIbHOTO YKMCIIa HCTUHHO PaBEHCTBO 124 + 2¢7 + 310 + ... +n(3n
+1)=n(n+1)°.

Pemenue. [Ipu n= 1 gaHHOE yTBEpKJIEHNE HCTUHHO: B YaCTU PaBEHCTBA uMeeM: 1 * 4 =4, B mpaBoii:
1+ (1+1)°=4.

JloKa)keM Terepb, YTO eCITU JAHHOE YTBEPIKJICHNUE UCTHHHO TIpH 11 = K, T. €.

lo4 + 207 + 3210 + ... + k(3K +1) =k(k +1)?, T0 OHO HcTHHHO 1 pH 1 = k+1, T. €.

lo4 + 207 + 3010 + ... + k(3k +1)+ (k+1)(3k +4) =(k+1) (k +2)2.

B BoipaxkeHuu 124 + 207 + 310 + ... + k(3k +1)+ (k+1)(3k +4) cymma niepBbIx Kcrmaraembix mo
npexnonoxennio pasua K(k +1)? , 4To jaeT BO3MOKHOCTB IPHBECTH JAHHOE BHIPAKECHHE K BHILY'
k(k+1)*+(k+1)(3k+4). JlanbHeiimue mpeobpasoBaHms MOMYYCHHOTO BHIPAKCHHAS TIPHBOIAT K
cienytomemy: k(k+1)%+(k+1)(3k+4)=(k+1)[k(k +1)+(3k +4)]=(k+1) (K*+4k+4)=(k+1) (k +2)?.
TakuM 06pazoM, 1¢4 + 2¢7 + 3010 + ... + (k+1)(3k +4)=(k+1) (k +2)°, uto0 1 TpeGOBAIOCH JOKA3ATb.
Ha ocHOBaHWMM JOKa3aHHOTO 3aKJIF0YAeM, YTO JJAHHOE YTBEPXKISHHE UCTHHHO JUIS JTFO0O0TO
HATYypaJIbHOTO YHUCIIA 7.

[Tpumep 4.
PerieHue.

1~A-+D
[Ipu n= 1 nanHOE yTBEPKACHUE UCTUHHO: 1= T .

JloKa)keM Terepb, 4TO €CIIU JAHHOE YTBEPIKICHNE UCTHHHO TIpu 11 = K, T. €.

<3
:'='2'-_-_'|¢72 TO OHO UCTHHHO | 1ipu 1 = k+1, T. e.
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B Beipakennn =t << Beyyva nepspix kemaraeMbIx 1mo mpeanoToKeH IO paBHa

k(k+21) k<D
~ 5, 4TO JaeT BO3MOKHOCTh NPHBECTH JIAHHOE BHIPAKEHUE K BUAY: — — —+<+D.

/lanpHelie npeoOpa3oBaHusl MOJTYYEHHOTO BBIPAXKEHUS IPUBOJIAT K CIIEIYIOIIEMY:

Takum oOpazom,

TpGGOBaJ'IOCB J0Ka3aTh. Ha ocHoBanmnu JOKAa3aHHOI'0 3aKJI0YacM, 4TO JAaHHOC YTBCPIKICHHUC
MCTHUHHO OJIA JIF000T0 HaTypaJbHOTO YUCJIa 7.

[Tpumep 5. okaxem, uto ( a,b  N) at+b#b.

Penienue. [TycTh & — mpoU3BOJIBHOE HATYPATBHOE YUCIIO, @ M — MHOKECTBO TE€X M TOJBKO TE€X YHCEI
b, 11t KOTOPBIX JaHHOE yTBepIKACHHE UCTHHHO. Toraa 1 mpuHaaIeKUT MHOXKECTBY M, Tak
kaka+1#1 — ncTuHHOE HepaBeHeTBo. Eciu uncio brpunagnexur M, T.e. a+b#b, o n 0’
npuHaUIekuT M, T.€. at b’ * b’ JIeCTBUTEIBLHO IO BTOPOMY CBOMCTBY CIIOKEHUS atb=E+D
, noa+bbh, snaunt, @+ =B [1o akcuome 4 muoxkectBa Mu NCOBIAAIOT, CIIEI0BATENBHO, LIS
JTFOOBIX HATYpaJIbHBIX YKcell aubBepHo yTBepxkacHHEe a+b#£D.

[Ipumep 6.

[IprMeHNTE 3aKOHBI CJIOKSHUS, yMHOKEHHSI M BBIYUCIIHTE PE3YIbTAT; KaXKIbIH CIydail

MICIIOJIb30BAHMS 3aKOHOB OOBSICHUTE:

a) 7091+(1819+509)
7091+(1819+509)= 7091+(509+1819)= KOMMYTATUBHBIA 3aKOH  CIIOKCHUS

HaTypaJbHBIX YHCEIl

=(7091+509)+1819=7600+1819=9419 aCCOLMATUBHBIM  3aKOH  CJIOKCHUS
HaTypaJIbHbIX YHCEI

b) (372*4)*5
(372*4)*5=372*(4*5)=372*20=744 ACCOLMATUBHBIA 33aKOH yMHOXEHHS
HATYpPAJIbHBIX YHCE

[Ipumep 7.

Sanummre I[I/ICTpI/IGYTI/IBHHﬁ 3aKOH YMHOKCHHA OTHOCUTCIIBHO CIIOKCHUS UIS HATYPAJIbHBIX YHACCII
1, UCIIOJIB3Yd €T0, BBIYHUCIUTC 3HAYCHUC BbIPAKCHUA:

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

49*14+11*49+25*51=
=49*(14+11)+25*51= JICBBIN JTUCTPUOYTHBHBIN 3aK0H
YMHOXEHHSI OTHOCUTEIFHO CIOXKECHUS
=49*25+25*51=
=25*(49+51)=25*100=2500 JIEBBIN JTUCTPUOYTUBHBIN 3aKOH
YMHOXCHHSI OTHOCUTEIILHO CIIOXKCHHUS
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urclIa N HCTHHHO paBeHeTBo: 1+2+2%+, . +2"=2"1/

Konrponsnas padora

Tema «AkcrmoMaTHdecKas TEOpHs LEJIBIX HCOTPHUIATEIIBHBIX YHUCEID)

1. IIpoBepbTe BHIMOIHUMOCTH akcuoM Ileano mns MmHOXkecTBa 5, 6, 7, 8,9, 10, 11, ...
2. JIOKa)KuTe, UCIIOJIb3Yysl METOJT MATeMAaTUIECKOW MHIYKIIMH, YTO JIJIs JIFOOOTO HATYPaIbHOTO

3. [IpumeHuTe 3aKOHBI CIOKEHUSI, YMHOKCHHSI M BBIUUCIIMTE PE3YNIbTAT; KKIBIA Clydail

UCIOJIb30BaHUS 3aKOHOB OOBSICHUTE:
a) (9073+1329)+2671;
b) 125*15*6*8.

4. 3anumuTe AUCTPUOYTHBHBIM 3aKOH YMHOXKEHHUS OTHOCHUTEIBHO CIIOXKCHHS IS
HaTypaJIbHbIX YKCEN U, UCIOJb3Ys €r0, BBIYMCIUTE 3HAYECHUE BbIPAKECHUS:

b) 57*247+57*362;
c) 37*42+37*36-78*27.

5. B napamaTtuueckom KpyxKe 3aHUMAIOTCS 6 YUEHUKOB, B KPY)KKE XY/I0)KECTBEHHOTO UYTeHUS 4
yueHuka. CKOJBKO BCErO YYEHMKOB 3aHMMAETCsl B 3TUX JIBYX Kpyxkkax? Paccmorpute Bce
BO3MOJKHBIE CIIy4au.

6. [lomp3ysich KOMMYTAaTUBHBIM 3aKOHOM CJIOKCHHUS, HAIMUIINTE BBIPAKECHUS, DPABHbIC

JTAHHOMY:
a) 37+5;

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

7. IlpuMeHsis acCOIMATUBHBIN 3aKOH CJIOKEHHSI, 3aMEHHUTE KKTYI0 CYMMY PaBHOM:
a) (2873+45 681)+34319;

0) 57 867+(22 133+799 495).
8. YKaxuTe 3aKOH CJIOKEHUS], Ha KOTOPOM OCHOBaHO BBIYMCIICHUE CYMMBI:
9+6=9+(1+5)=(9+1)+5=10+5=15.
9. Pemmre ypaBHEHUS:
a) x+17=28; 6) 37+a=1000.
10. Brerumcnute Hamboyiee paMOHAIBHBIM CIIOCOOOM:
a) (5768+929) - 668;
0) (48 573+1427) - 562.
11. Beruucnute pa3sHOCTh pa3IMYHBIMU CIIOCOOAMMU:
a) 3856 - (856+391) B) (3050 - 2491) + 27
0) 7921 - (14574 + 921) 1) (7901 - 137) + 506
Kakoii u3 3Tix cnoco6oB 1is KaxJ10ro mpuMepa Hanbosee ynoden?
12.Haiinute 3HaueHUE BHIPAXKEHUS PA3IUYHBIMU CHOCOOAMH:
a) 5786 - (356 - 214)
0) 3094 - (752 - 205)
13. 3amummre B BHJIE POU3BEICHHS CyMMY:
a)  1283+1283+1283+1283
14. Tlonp3ysch KOMMYTaTUBHBIM 3aKOHOM YMHO)KEHUS U CII0KEHUS, HAIUIINTE BBIPAKEHUS,
paBubie a*(b - C).
15. OObsicHuUTE pelieHue:

935*1001=935*(1000+1)=935000+935=935935
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Chopmynupyiite mpaBuio yMHokeHus yrcia Ha 1001.

16.IIpumenuTe AUCTPUOYTHBHBIA 3aKOH YMHOKEHHS:
a) (m-7)*8
0) 8-a)*25

B) 7*(b -20)
ra-(Kk-11)

17.Vicnonb3ys onpeneneHue JeIeHUs U CBA3b JICIICHUS C YMHOKEHHUEM PEIIUTE YpaBHEHHE:

a)] * x * 5=175
B) 5 * 4 *2=1600
o4 * x *11=880

r) 14 *x*3*2=84

18. Haiigute nByms cioco0aMu 3HaYE€HUE BBIPAKEHUS:
a)(670+134): 67  B) (375+2025) : 25
0)(7575—75) : 75 1) (210-21):21

19. Berumcinre dacTHOE:

a) 188366:38 B)185724:99

6) 91563:23  r)411431:83

KonTponbhas pabota

Tema «CucteMbl CUACIIEHU)

1. 3apanue 11 BceX BAPUAHTOB:

1)  Kakue yncrna 3amucalHbl pUMCKUMHE [E(pamu:

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

2) 3anumure Toa, MECALl U YUCJIO CBOCTO POKIACHHUA C ITIOMOIIBIO PUMCKHUX I_II/I(I)p

2. BrpiOpatb BapuaHT 3a/1aHUS COTJIIACHO HAa4yaJabHOM OyKBe Baleil paMuinm.

Howmep Havanbnas OykBa
BApUAHTa bamunn

1 A,b,B, I, /I, E, X

2 39H7K7H’M9HDO
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3 ILP,C,T,Y, 0, X

4 L[,I‘I’H_[,I_I_I,B,IO,H

Bapuant 1

1. HepeBe):[HTe qucia U3 [[GCSITH‘-IHOﬁ CUCTCMbI CUHCIICHUA B ABOMYHYHO, BOCBMCPUYHYIO U

MCCTHAAUATCPUIHYIO CUCTCMbI CHHUCJIICHUA.

a) 949;

6) 763;

B) 994,125;

r) 523,25;

1) 203,82.

2. HepeBez[HTe qucia B JCCATUIHYIO CUCTEMY CUHCIICHUA.

a) 1110001115;

6) 1000110115;

B) 1001100101,10015;

r) 1001001,0115;

e) 14C,Ag.

3. BEINOJIHUTE CIIOKEHUE YHCEI.

a) 1110101010,+10111001,;

0) 10111010,+10010100;

B) 111101110,1011,+1111011110,15;
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r) 1153,25+1147,32;

,I[) 40F,416+160,416.

4. BeINoJMHHATE BEIYUTAHHUE YHCE.

a) 1000000100,-1010100015;

6) 1010111101,-1110000105;

B) 1101000000,01,-1001011010,011,;

F) 2023,58-527,48;

1) 25E,616-1B1,546.

5. BeInoJIHUTE YMHOKEHUE YUCEIL.

a) 1001011,*1010110,;

6) 1650,2g*120,2s;

B) 1 9,415*2F,815.

Bapuanr 2

1. HepeBe)mTe qucjia U3 HGCHTH‘IHOﬁ CUCTCMbI CUHCIICHUA B IBOMYHYIO, BOCBMCPUYHYIO U

MCCTHAAUATCPUIHYIO CUCTEMBI CUMCIICHUSA.

a) 563;

0) 264;

B) 234,25;

r) 53,125;

1) 286,16.

2. HepCBCIlI/ITC quciia B JCCATUYHYIO CUCTEMY CUHUCIICHUS.
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a) 1100010010;;

6) 10011011y;

B) 1111000001,015;

r) 10110111,015;

n) 416,1s;

e) 2159716-

3. BBIITOJIHUTE CI0KEHUE YHCEl.

a) 10111111,+1100100005;

6) 110010100,+1011100001,;

B) 1000000101,0101,+1010000110,015;

r) 1512,45+1015,2g;

I[) 274,515+DD,415.

4. BeInonHNATE BEIYUTAHUE YHCET.

a) 1000001001,-111110100;;

6) 1111000101,-1100110101;

B) 1100110101,1,-1011100011,015;

r) 1501,345-1374,5¢;

I[) 12D,316-39,616.

5. BeIOJIHUTE YMHOKEHUE YUCEIL.

a) 111101,*1010111,;

0) 1252,145*76,04s;
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B) 66,6816*1E,36.

Bapuanr 3

1. HepeBez[I/ITe qucia u3 HGCHTH‘IHOﬁ CUCTEMBI CUHCIICHUA B IBOMYHYIO, BOCBMCPUYHYIO U

MCCTHAAUATCPUIHYIO CUCTEMbI CUHNCIICHU .

a) 279;

6) 281;

B) 841,375;

r) 800,3125;

1) 208,92.

2. IlepeBenute yucia B IECATHUYHYIO CUCTEMY CUHCIICHHUS.

a) 11001110015;

6) 100111015;

B) 1111011,0015;

r) 110000101,015;

1) 1601,56g;

e) 16E,B415.

3. BEIITOJTHUTE CII0KEHUE YHUCET.

a) 1000100001,+1011100110;;

6) 1101110011,+111000101,;

B) 1011011,01,+1000101110,10015;

r) 665,15+1217,2s;
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1) 30C,71612A1,816.

4. BEIIIOJIHUTE BBIYUTAHUE YHUCEI.

a) 11110010,-101010015;

6) 1110100001,-1011001001;

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

r) 166,145-143,2g;

H) 2875A16-621816-

5. BBINIOIHUTE YMHOXKEHUE YHCEIL.

a) 1001001,*100010;;

6) 324,25%122,12¢;

B) F,415*38,615.

Bapuanr 4

1. HepeBe)mTe quciia U3 HGCHTH‘IHOﬁ CUCTCMbI CUHCIICHUA B IBOMYHYIO, BOCBMCPUYHYIO U

MICCTHAAUATCPUIHYIO CUCTCMbI CUHUCJICHU .

a) 737,

0) 92;

B) 934,25;

r) 413,5625;

1) 100,94

2. IlepeBenuTte uynciia B AECATUYHYIO CUCTEMY CUUCIICHHUS.

a) 11100000102;
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6) 10001002;

B) 110000100,0015;

r) 1001011111,000115;

n) 665,42;

e) 246,1815.

3. BuImmosiHATE CII0KEHME YUCEI.

a) 11110100,+1101000015;

6) 1101110,+101001000;

B) 1100110011,1,+111000011,1015;

F) 1455,045+203,35;

I[) 14E,815+184,316.

4. BeInoIHUTE BEIYUTAHUE YHCEI.

a) 1000010101,-1001010005;

6) 1001011011,-101001110o;

B) 111111011,101,-100000010,015;

F) 341,28-275,28;

1) 249,516-EE,Asg.

5. BeIOJIHUTE YMHOKEHUE YUCEIL.

a) 1001000,*10100115;

6) 412,55*13,1;

B) 3B,A16*10,416.
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IIpakTHyeckoe 3aHsATHE O pasaeny «MHokecTBa. MaTeMaTHYeCKHe YTBEPKICHHUA U HX

CTPYKTYpa»

Tema 1. MHOXECTBA U OIIcpall HaJl HUMH

Mnooicecmeo. Inemenm mrodicecmea. Cnocobwi 3adanus mHodxicecmea. ducnosvie MHodicecmesa

[Tpumep 1.

1. 3anummTe MHOXKECTBO A, QJIEMCHTAMHU KOTOPOI'O ABJIAKOTCA LCJIBIC YUCIIA oonbiIne -3 U

MCHBIIINC 2, HCIIOJIB3YA CUMBOJIMYCCKUC 3AIIMCH XaAPAKTCPUCTHICCKOIO CBOICTBa U MNEPpCUUCICHUSA

HIIeMEHTOB MHOXKeECTBA. BepHo, i, uto: a) 2 A;6)0  A;a)-3% A?

Pemenue:
1. 3amaiuM MHOXECBO A, TIEPEUNCIICHUEM BCEX €TI0 AIEMEHTOB:
A={-2,-1,0,1}.
2. 3amaiuM MHOXECBO A, ONIMCAHUEM XaPAKTEPUCTUUECKUX CBOMCTB €ro AJIEMEHTOB:

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

3. 2 A —noxb, 0 A —wuctuHa, -3 € A — HCTHHA.

Pasnvie mHoocecmea. Iloomnooicecmea. FDG@M’{QCKCI}Z Uuiirocmpayusil MHOMICECmS. ﬂuaZDaMMbl

Diiepa-Benna.

[Tpumep 2.

CocTraBbTe LIENTOYKH BKIIFOYEHUH, TaK YTOOBI KaXKA0€ CIIEIYIOIEe MHOXKECTBO COAEPKAIIO

npeapiaymee. M3o0pa3ure pe3ynbTar npu MOMoIY KpyroB Ditniepa-Benna.
A - MHOXECTBO PaBHOOEIPEHHBIX TPEYTOJIbHUKOB,

B - MHOXeCTBO BceX TPEyrojbHUKOB,

C - MHOXECTBO PaBHOCTOPOHHUX TPEYTOJILHUKOB.

Pewenue:

Tak kak 1000 paBHOCTOPOHHUI TPEYTOJIBHUK SBJISETCS paBHOOEIPEHHBIM, JI€Ia€M BBIBOJI,

uTO 1000 AIeMeHT MHOXKecTBa C 001a/1aeT XapaKTepUCTUHISCKUM CBOMCTBOM MHOXECTBA A,

CJIeI0BaTENbHO, 10 onpeaeneHuto C  A.
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o ananoruu mo00H IEMEHT MHOKECTBA A 00J1a/1aeT XapaKTEPUCTHUECKUM CBOMCTBOM

MHOkeCTBa B, cinenosarenbHo, o onpeaenenuio A B.

Takum ob6pazom nonydaem (puc. 1): C A B.

Puc. 1 llenouka Bximouennit C A B.

[ epeceuenue muoscecms. Obveounenue MHoiCecms

[Tpumep 3.

Haiinure nepeceuenue u oobeaunerne Muoxkectsa A={2, 3,4, 5, 6, 7} u MmHOXecTBa B,

CCJIN .

a)B={0,1,2,3,4};
0)B={3,5 7}

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

rB= ;

1 B={0,1,23,4,5,6,7,8, 9}.

Jns kaxaoro ciydas ciesanTe pucyHoK.
Pemenue:

a) I[J'IH TOTO, YTOOBI HAUTH NEepeCCUYCHUEC MHOKCCTB, 110 OIIPCACIICHUIO CIICAYCT BHISIBUTDH

[TC DJICMCHTBI, KOTOPBIC OAHOBPCMCHHO IMPUHAAJICIKAT MHOKCECTBY Aun MHOXCECTBY B.

Takum oOpazom, A B={2, 3, 4} (puc. 6).
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Puc. 6 Ilepeceuenue muoxects A B.

I[J'ISI TOro, yTOOBI HAUTHU O6’B€I[I/IHCHI/IG MHOXECTB, I1I0 OIIPCACICHUIO CIICAYCT BI)I6paTB BCEC

5JIEMEHTBI, KOTOpbIe MPUHAAIEKAT MHOKECTBY A, WK MHOXecTBY B (puc. 7):

A B={2,3,4,56,70, 1}

Puc. 7 O0penuuenne MuOXeCTB A B.

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

Puc.8A B=B,B A

A B={2,3,4,56,7},r.e.A B=A.(puc.9)

B) A B = |, T.K. HeET 3J€MEHTOB KOTOpbIE€ OJHOBPEMEHHO IpPHUHAJUIEkKAIU Obl

MHOkecTBY A u B (puc. 10).
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Puc. 10A B=

A B={2,34,56,70,1, 8,9} (puc. 11).

il

Puc.11A B

(2

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

rNnA B= ;

A B=A (puc. 12).

mA B={23,456,7},1.e. A B=A, cienoBarensto, A B (puc.13).

Puc. 14 A B=A.

/[onoanernue Kk MHoJicecmay. Paznocmb MHOJIcecme. YHUBEPCAIbHOE MHONCECHBO.

IIpumep 4.

1. Haiigure pasHocts MHOXecTBa A = {2, 4, 6, 8, 10} u MmHOXecTBa B, ecnu:

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

6)B=1{2,6,10);

28




B) B = {6, 2, 8, 10, 4};
r)B={1, 3, 5};
n)B=1{2,4,6,8,10, 12, 14};
e)B=

s kaxaoro citydasi IpeIcTaBTe PUCYHOK.

Pewenne:

Jlyist Toro, 9TOOBI HANTH Pa3HOCTH MHOXKECTB AU B, 10 onpeieneHuio ciieyeT BeIOpaTh Bce
PIIEMEHTBI, TPUHAJICKAIME MHOXKECTBY A U HE MPUHAIICKAINE MHOXKECTBY B.

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

A\B={2, 4}.

Puc. 20 Paznocth 1ByX MHOXecTB A\B
0)A=1{2,4,6,8,10},B=1{2,6,10};

A\B={4,8)}.

Puc. 21 Pa3nocts 1Byx MHOXecTB A\B= B'.

B sToM nmpumMepe MHOXkecTBO B sIBIsieTCSl MOIMHOKECTBOM MHOXKECTBA A M Pa3HOCTH MEXKY)|
MHOKECTBOM A U MHOKECTBOM B Takoro pona B MaTeMaTHKe YIENAI0T 0c000€ BHUMAaHUE, Ha3bIBast

e JOTIOIHEHHEM KO MHOKeCTBY B 110 MHOXecTBa A, T.e. A\B= B
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B)A=1{2,4,6,8,10},B={6,2 8,10, 4}.
B manHOM npuMepe MHOXKECTBO A paBHO MHOXeCTBY B, cienoBarensno, A\B= m.

NA=1{2,4,638, 10}, B={13 5}

B nanHOM mpuMepe MHOKECTBO A M MHOXKECTBO B He MMEIOT 00IIMX AJIEMEHTOB,

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

A B

Puc. 22 Paznocth n1ByX MHOXKeCTB A\B= 4.
mA=1{2,4,68,10;,B={2,4,6,8,10, 12, 14}.

B JAaHHOM IIPUMEPE MHOKECTBO A sBnsercs IIOAMHOXKCCTBOM MHOXKCCTBA B, T.C. BCC

5JIEMEHThI MHOXKECTBA A MPHUHAIJIeKAaT MHOKECTBY B, cieioBaTeNnbHO, pa3HOCTh MEXKIY

MHOKeCcTBaMH A U B He UMeeT HM OJHOTO dJIEMEHTA, T.€.

A\B=

Puc. 23 Pa3HocTb AByX MHOXKeCTB A\B=
Kopmeoic
IIpumep 5.
Ckomnbko OyKB B citoBe «0apaban»? CKOJIBKO pa3IUIHbIX OYKB B 3TOM CJIOBE?

Pemenue:
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[Tepeuncnum Bech HAOOp OYKB, BXOSIINX B CIOBO «OapabaH» U MOJCUYUTAB UX MOTYIHM

qriciio 7. Pa3nuuHbix OyKB B 3TOM cJioBe 4.

/[exapmoso np0u3ee()eHue MHOIHCECB

[Tpumep 6.

3anuimre Bee ABy3HAYHbIC YUCIa, HUQPHI JCCATKOB KOTOPBIX MPUHAICKAT MHOXKECTBY A =
{1, 3,7}, a uudpsl enunuil - maoxkectsy B={0,5}.

Pewrenue:

B 3anucu yncia BaxeH mopsAaok nudp, T.e. 1000¢e ABy3HAYHOE YHCIIO COCTABICHHOE HAMH —

ATO ynopsaoueHHas napa snementoBn 10, 15, 30, 35, 70, 75.
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3anaHus K MPaKTUYECKUM 3aHITHIM U IPUMEPHI pELICHUs 3a1a4

BI/IHapHLIe oTHomenus. KotnuecTtBennas TEOPHUHA MHOKECTBA HEJbIX HCOTPUHATEJIbHDBIX

UunCeJ1

Tema 4. CoOOTBETCTBUS MEXKIY ABYMS MHOXKECTBAMU

Coomsemcmeust MeD:‘COV aGVM}Z mHuoxcecmeamu. Ilonsmue coomseemcemesusi. Cnocobwt 3a0anus

coomeemcmeuil

[Ipumep 1.

CootserctBre R mexxay muaoxectBamu X U Y 3a1aHo Tipu momoutn rpaga (puc. 1). a)
[lepeuncnure mapsl Yncel, NpuHaAIexkamue rpaguky ranHoro coorsercTus; 0) [Toctpoiite
rpaduk coorBeTcTBUS R B psimoyronbHO# cucteme koopauHat; B) [Toctpoiite rpaduk

-1
cooTBeTcTBUA R . O6paTHOFO JaHHOMY.

Puc. 1

Perenue:

a. Kaxmas mapa ducen, npuHaanexamas rpadhuky JaHHOTO COOTBETCTBUA Ha rpade coelnHeHa
ctpenkoii. [Toatomy rpaduk cocrout u3 map: {<-1, 0>, <-1, 1>, <-1, 2>,<0, 0>,<1, 0>, <2, 0>, <2,
1>, <2, 2>}

b. Kaxnyro mapy umcen. I[punamanexariyro rpaduky coOTBeTCTBUS R, u300pa3uM TOYKOU B

PSMOYTOJIBHOM cucTeMe KoOpaIuHaT. MHOKECTBO TOYEK Ha pPUCYHKEZ2H €CTh IpauK COOTBETCTBUS

R.
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Puc. 2

c. Tak kak rTpad COOTBETCTBHS R noyiydaercss w3 rpada cooTBeTcTBHS R H3MeHEHHEM
HAIPaBJICHUS BCEX CTPEIIOK, TO TIpauK COOTBETCTBHS R! moxno MOJIYYUTh W3 Trpaduka
COOTBETCTBUS R, MOMEHSB B KaXK/10# Iape MecTaMH a0CITUCCY U OpAMHATY: R'1:{<O, -1>, <0, 0>, <0,
1><1, 2><2, 2>, <1, -1>, <2,-1>, <0, 2>}. B npsAMOyroipHOi cHCTEME KOOPAHMHAT TpaduK|

coorercteust R mmeer Bux (cm. puc. 3).

Yy
l——-f——q
2 |
| |
° 1 I
I N
i )
___ll__.. X
Puc. 3

[Ipumep 2.

3aaiiTe BCEMH U3BECTHBIMH CIIOCO0AMU COOTBETCTBUE MEKIy MHOKecTBamu X={45, 0, 12,
17} m Y={3,4,5, 9} «auciio X KpaTHO YHUCIIY y».

Pemenne:

[TockonbKy COOTBETCTBHE - ATO MOJIMHOKECTBO, TO €70 MOXKHO 337]aBaTh Kak JTt000e

MHOKECTBO, T.€.:

1. ITpu oMoy MpeIoKeHus ¢ ABYMs IEPEMEHHBIMHE: X ¢ Y IIPH YCIOBHUH, 4TO X € X, Y€

2. IepevncanB Bce Maphl AJIEMEHTOB (TJe MEPBbIA IeMEHT MPHHAJIEKUT MHOKECTBY X,
BTOPOI - MHOKECTBY Y), HaxOJSIIMXCSA B 3aJlaHHOM cooTBeTcTBUU: {(45, 3), (45, 5), (45, 9), (O,

3),(0, 4), (0, 5), (0, 9), (12, 3), (12, 4)}.

3. npu nomomu rpada (puc. 4);
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Puc. 4

4. IIpxu IMOMOIu Fpa(i)I/IKa, TaK KaK MEXAY IapaMy 4HCCI IMMPUHAIICKAIINX I[TOJMHOXKCECTBY|

COOTBETCTBHE (pHC. 5).

Puc. 5

5. npu momomy TaGIMIIEL

Ta0mmma 1.

45

12

17

JICKaApTOBa IIPOU3BCACHUA XxXY M TOYKAMHU IIIOCKOCTHU CYIICCTBYCT B3daMMHO OIJHO3HAYHOC
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Ilpakmuueckue 3a0anus 0isl CAMOCMOAMENLHOU PAOOMbL

1. CootBerctBue Mexny mHoxkectBamu C={1, 2, 3, 4,5} u D={5, 6, 7} TakoBo, 4T0 ero rpadux
COCTOMT M3 IMap, B KOTOPBIX IEepBasi KOMIIOHEHTA B3sATa U3 MHOXkecTBa C, a BTopas - u3 D ul
Oonpiie TIEpBOM KOMIOHEHTHI. [locTpoliTe Tpad 3TOro COOTBETCTBHS, TpadUK 3TOTO
COOTBETCTBUS B IPSIMOYTOJIBHOM cucteMe KoopauHart. [TocTpoiiTe rpad mpoTHBOIIOIOKHOTO
COOTBETCTBUS, TpadUK MPOTUBOMOJIOKHOTO COOTBETCTBUS B TPSIMOYTOJBLHON CHCTEME

KOOp/IHAT.

B3aUMHO 0OHO3HAYHbIE COOMBEINCHIBUS.

[Ipumep 1.

B kaxx0ii m1kosie KaKaoMy KJ1acCy COOTBETCTBYET KJIACCHBIH JKypHai. DTO COOTBETCTBHE

SIBJISIETCSI B3AMMHO OTHO3HAYHBIM.
[Ipumep 2.

Han tpeyronsuuk ABC (puc. 6). A1C1- cpenssist iuaus TpeyroibHuka. [lycts X —

MHO>KECTBO Touek Ha oTpeske A1Cq, Y - MHOkecTBO Todyek Ha AC.

Puc. 6

[TpousBonbHYIO TOUKY X 0Tpe3ka A1C1 COETUHUM C BEPIIMHONB TpeyrolbHUKA OTPE3KOM
[PSMOM JTMHUU U TIPOJIOJHKUM ero A0 nepecedenus ¢ AC B Touke Y. [TocTaBUM B COOTBETCTBUE TOUKE
X TOUKY y, TOCTPOEHHYIO TakKuM oOpazoM. [Ipu aTtom mexay MHOkecTBaMu X 1 Y Oyner

YCTAaHOBJICHO B3aUMHO OJJHO3HAYHOC COOTBCTCTBUC.

JIeiCTBUTENBHO, HETPYAHO YOIUTHCS B TOM, YTO KaXJ10i Touke oTpe3ka 41Cy
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COOTBETCTBYET OJ[HA U TOJIbKO OJfHa Touka oTpe3ka AC u, Ha000poT, Kaxaas Touka orpe3ka AC

MOCTaBJeHa B COOTBETCTBUE OJTHOM U TOJBKO OJHOM Touke oTpeska A1Cy.
Ilpakxmuueckue 3a0anus 0isl CAMOCMOAMENLHOU PAOOMbL

1. 3anaiite nmpu oMoy rpada Tpu COOTBETCTBUS MEXy MHOXKecTBamu X={a, b, ¢} u Y={2, 4, 6}

TaK, YTOOBI OJHO U3 HUX OBLIO B3aUUMHO OJHO3HA4YHBbIM.

Tema 5. bu"HapHble OTHOIIIEHHS HA MHOYKECTBE

[ lonsmue omuouienus Ha MHoxcecmeae. Ceollcmea OmHOueHUul

[Ipumep 1.

BrisicHuTe kakue U3 CIeIyronuX OTHOIICHUN 001a/1al0T CBOMCTBOM  PE(IIEKCUBHOCTH,

QHTUPE(DIECKCUBHOCTH, HE 00JIaJaeT HU TEM HU JIPYTHUM CBONCTBOM .
R — oxaHuMBaTbCst OAHOM U TOH ke U poi Ha MHOKecTBE N;
Q — OBITH HMKE POCTOM HAa MHOKECTBE JIFOJICH;

T — ObITh Henutenem Ha X={0, 1, 2, 3, 4}.

Pemenne:

OtHomenue R 061aaeT cBOMCTBOM  peduieKCHBHOCTH, TaK KaK JIFOOOH 3JeMEHT
HATypaJIbHOIO0 MHOYKECTBA HAXOAUTCS B 3aJaHHOM OTHOILIEHUH C CAMUM COOOM, TO €CTh

OKaHYMBAETCS OJTHOUM M TOM ke IUPO.

OtHomrenue Q o0mamaeT CBOWCTBOM aHTHPE(IIEKCHBHOCTH, TaK KaK HU OJMH Y€JIOBEK U3
MHOYECTBa JIFOeH He HAXOJUTCA B 3aJJaHHOM OTHOILIIEHUU C CAMUM COOOM, TO €CTh HU OJIH YEJIOBEK

HE MOXET ObITh HUXKE Ce0sl POCTOM.

Otnomenue T He 001agaeT HU CBOMCTBOM  pedIeKCUBHOCTH, HU CBOWCTBOM
QHTUPE(IIEKCUBHOCTH, TaK KaK JJIsi OJJHUX 3JIEMEHTOB, HalpuMep, 11aHHOE OTHOIIICHHE
BBINOJIHSAETCS — OHA ABJISETCS JeUTENeM JIH000ro 31eMeHTa U3 X, a Juid Apyrux HeT — Ha 0 JenuThb

HCIIb34.

[Tpumep 2.
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BrisicHuTe Kakue U3 CIeIyIoIUX OTHOMICHUH 00IaJal0T CBOMCTBOM CHUMMETPUYHOCTH,

AHTUCHUMMETPUYHOCTH, HEe 00JIaJTaeT HU TEM HHU JIPYTUM CBOWCTBOM .

R — ObITH MeHbBIIIE HAa MHOKECTBE 1EJIBIX UHcell Z,

Q — ObITEOpaTOM Ha MHOKECTBE JieTel cembu AHsi, Mutia, Urops;

T — uMeTh B 3aITUCU OJJUHAKOBOE KOTHMUeCTBO up Ha MHOKecTBE N.
Pemenue:

Ornomenne R o6naﬂaeT CBOWMCTBOM AHTUCUMMCTPUYIHOCTH, TaK KaK IJIA JIFOOBIX X,y =34

BBIMOJHSACTCSE yeloBHe: XRyn x ¥ y = YRX |

OTtHomeHue Q HC o6naﬂaeT HU CBOMCTBOM CUMMCTPHUYIHOCTHU, HHA CBOMCTBOM
AHTUCHUMMCTPUYIHOCTH, TaK KaK OJHHU 3JICMCHTBI HAXOJATCA B 3aJTaHHOM OTHOLICHHUHU (eCJ'II/I Mumia

Opat Uropst, To Urops 6paT Muim), a apyrue Het (AHs — Muia).

Otnomenne T o0namaeT CBOMCTBOM CHUMMETPUIHOCTH, TaK KaK JIOOBIC JBA AJICMECHTA
MHOKECTBA HATYpPaJIbHBIX YHUCET HAXOAATCS B 3aJIaHHOM OTHOIIIEHUHU eciu X, y € N uMeroT
OJIMHAKOBOE KOMMYECTBO UG B 3amucu, TO 1 y, X € N Tak e UMEIOT OAMHAKOBOE KOJIUYECTBO

(P B 3aMKCH.
[Tpumep 3.

BrrsicHuTe Kakue u3 CieayouX OTHOIEHUH 001aJaloT CBOMCTBOM TPaH3UTUBHOCTH,

QHTUTPAH3UTUBHOCTHU, HE 00JIAaCT HU TEM HH JIPYTUM CBOWCTBOM .
R — ObITh nenuteneM Ha MHOXKecTBE N;

Q — ObITh 0OJIBIIE HA 2 HA MHOXKECTBE Z;

T — OBITH APY3bSIMH HAa MHOKECTBE JIFOJICH.

Pemenue:

OtHomenne R o6mamaeT cBOWCTBOM TPAaH3UTUBHOCTH, TaK Kak 1l ¥ X, y, Z€
NBBITOTHSAETCS: €CITU X SBIISCTCS JSIUTEIIEM Y U Y SIBISETCS ACIUTETIEMZ, TO X SIBJISETCS JACIUTEIIEM

z. Hanpumep, eciu 3 nenurens 9 u 9 nenurens 45, To 3 sBisercs aenuteneM 45.

OtHomenne Q o6magaeT CBONCTBOM aHTUTPAH3UTUBHOCTH, Tak Kak 1t ¥ X,y,Z€ Z

BBITIOJTHSICTCS: €CJIM X OOJIbIIE Yy HA 2 U y O0JIbINe Z HAa 2, TO HE CIEAYeT, YTO X O0bIneZ Ha 2.

37



OtHomeHue He 00J1aZiaeT HU CBOMCTBOM TPAH3UTUBHOCTH, HU CBOHCTBOM
QHTUTPAH3UTUBHOCTH, TAaK KaK JUIsl HEKOTOPBIX TPOEK JIFOAEH 3TO OTHOLIEHUE BBINOJIHACTCA, a I

HEKOTOPBIX HET.
[Tpumep 4.

Ha muoxectBe X={3, 5, 7, 9} 3anansl otHOmeHus: P — «menbiie», T — «meHbIne Ha 2», M

«MeHble in paBHOY». [locTpoiiTe rpadbl JaHHBIX OTHOIICHUN U YKaKUTE Cpelu HUX rpad:

a) pedIEeKCUBHOTO;

0) Tpa BHOTO;

B) AHTUCUMMETPUIHOTO OTHOIIICHUSI.
Pewenne:

Puc.7 I'pa¢ orHomenust P.

v
®
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Puc. 8 I'pa¢ orHomenus T.

Puc. 9 I'pa¢ otHomenus M.

I'pad otHOImIEHUS M siBIsIeTCs rpadhoM pedIeKCUBHOTO OTHOLIEHMS, TAK KaK BO3JI€ KaX/10T0
piieMeHTa ecThb netist. ['padpl oTHOmEeHUH P u M sBastitoTcs rpadaMu TpaH3UTHUBHBIX OTHOIIEHUN
(rpad TpaH3UTUBHOTO OTHOLIEHUS C KaX10M Mapoil CTPENOK, UIYIIUX OT X K'Y U Y K Z, COAEPIKUT
CTpEJIKY, UIYIIYIO OT X K Z). ['pad otHomenus T sBisercs rpagoM aHTUCUMMETPUYHOTO

OTHOIICHUA (CCJ'II/I JABC BCPIIHNHBI rpa(ba COCIMHCHBI CTpCJ'IKOfI, TO 9Ta CTPCJIKA TOJILKO OIIHa).

Ilpakmuueckue 3a0anus 0Jisl CAMOCMOAMENLHOU pabOmbl

1. BreisicHute kakue u3 CICAYIOIUX OTHOIIICHUI 06J'IaIIaIOT CBOIMCTBOM pe(b.]'ICKCI/IBHOCTI/I,
aHTI/IpC(I)JICKCI/IBHOCTI/I, HC O6J'IaIIaCT HU TCM HU OAPYTUM CBOMCTBOM .

R — ObITh pOoBeCHUKAMU HA MHOXKECTBE JIFOJICH;
Q — OBITH ATMHHEE HA MHOKECTBE OTPE3KOB IIIOCKOCTH;

T — owiTh kpatHbM Ha X={0, 1, 2, 3, 4}.
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2. BrlsicHuTe Kakue W3 CIEAYIONUX OTHOIICHHWN O0JIaJJaf0T CBONCTBOM CHUMMETPUYHOCTH,
QHTUCUMMETPUYHOCTH, HEe 00JIaJJTaeT HU TEM, HH JIPYTUM CBOMCTBOM .

R — ObITh MEeHbBIIIE HA MHOKECTBE HATYPAJIbHBIX YHCEIL;
Q —OBITH OTHOKIACCHHIIEH HA MHOXKECTBE YJAIIUXCSI KJIACCa;

T — OBITH cOCENIMHA HA MHOKECTBE JIFOACH.

Omnowenus sxeusarenmuocmu. Pazdouenue MHoxcecmea Ha Kiaccbl IKSUSALEHIMHOCIU

[Tpumep 1.

Ha muoxxectBe X={x / X € N, X<12} 3amano orHomeHue K — «<aMeTh OJIUH U TOT KE OCTATOK
rpu gesieHun Ha 4». OObsicHUTE, ToueMy oTHOIeHUe K SBIsSeTCS OTHOIICHHEM YKBUBAJICHTHOCTH, U

BAIMIINATE KJIACCH Pa30MEHUS MHOXKECTBA X, ONPEACISIEMbIC STUM OTHOIIICHUEM.
Pemenne:

Otnomenue K saBisieTcst OTHOIIEHHEM SKBUBAJICHTHOCTH, TaK KaK OHO pedIeKCUBHO (MOXHO
CKa3aTh, YTO JIFOOOE YMCIIO UMEET OJMH U TOT e OCTATOK MPH JIeJIeHUH Ha 4 ¢ caMuM co00ih),
CUMMETPUYHO (€CITH YUCIIO X UMEET OJHMH U TOT ke OCTATOK MPH JIeJICHUH Ha 4 ¢ YUCIIOM Y, TO U
YUCIIO Y UMEET OJIMH U TOT K€ OCTATOK MPH JIeTIEHUU Ha 4 C YUCIIOM X), TPAH3UTUBHO (€CJTH YUCTIO X
MMEEeT TIPH JIEJICHUH Ha 4 TOT JK€ OCTaTOK, YTO U YHCIIO ), & YUCIIO ) UMEET IIPH JISJICHUHU Ha 4 TOT Ke

OCTATOK, YTO U YHUCJIO Z, TO YMCJIa X U Z UMCIOT PABHBIC OCTATKM IIpU ACJICHUU HA 4)

Kak u3BecTHO, 11000€ OTHOIIIEHHE DKBUBAJICHTHOCTH, 3aJaHHOE HAa MHOKECTBE X
orpezenseT pa3dueHrne 3TOro MHOXKECTBA Ha KJIACCHI TAKUM 00pa3oM, YTO B OJIMH KIIACC MOMATA0T
PIIEMEHTBI, HAaXOIAIINECS B TAHHOM OTHOIIIEHWH, a B Pa3HbIC KJIACCHl — HE HAXOISAIIUECS B HEM.
Taxkum 00pa3om, Kax bl Ki1ace Oy/IeT COCTOSTh M3 YUCE, JAIONUX OJIMH U TOT K€ OCTaTOK MpHU

nenenuu Ha 4. Takux knmaccos 4: {1, 5,9}, {2, 6, 10}, {3, 7, 11}, {4, 8, 12}.
[Ipumep 2.

JlokaxwuTe, 9TO OTHOIIIEHHE P: «MMeTh paBHBIC 3HAYCHUS YHCIIOBBIX BBIPAKEHHIT, 3aTaHHBIX
Ha MHOXeCTBe X={2*4; 3+9; 15-3; 0:5; 7+1; 2%} sBnsieTCs OTHOIIEHHEM SKBHBAICHTHOCTH,

BAIINIIHNTEC KJIACChl DKBUBAJICHTHOCTMU.
Pemenne:

OtHomenue P sBnsieTcst OTHOIICHHEM YKBHBAJIGHTHOCTH, TaK KaK OHO PeIIeKCUBHO (MOXKHO
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CKa3aTh, 4TO JIFOOOE YMCIOBOE BRIPAXKEHHE UMEET OJTHO U TOXKE 3HAYCHHE C CaMHUM CO00i1),
CUMMETPUYHO (€CJTH YUCIIOBOE BRIPAKEHUE X M YUCIIOBOE BRIPAKEHUE Y UMEIOT PaBHBIC 3HAYCHHUS, TO
1 YMCII0BOE BBIPAXKEHHUE Y M YMCIIOBOE BBIPAKECHUE X UMEIOT PaBHBIC 3HAUCHUS ), TPAH3UTUBHO (€CIIn
YMCIIOBOE BBIPAKCHHE X M YHCIOBOE BRIPAKEHUE  HIMCIOT PABHBIC 3HAUCHUS U YUCIIOBOC BBIPAKCHHE
y ¥ 9MCIIOBOE BBIPAKEHUE ZUMEIOT paBHBIC 3HAUYCHUS, TO YHCIOBOE BBIPAKCHHE X U YHCIIOBOE

BbIPAKCHUE ZUMEIOT PABHbIE 3HAUCHU).

Kak n3BecTHO, 11000€ OTHOLIICHHE YKBUBAJICHTHOCTH, 33JJaHHOE HA MHOXKECTBE X
ornpenenser pa30ueHne 3TOro MHOKECTBA Ha KJIACChl TAKMM 00pa30M, YTO B OJIMH KJIACC MOMAJA0T
PJIEMEHTBI, HaXOJAIMECS B JaHHOM OTHOILIEHHH, a B PA3HBIE KJIACCHl — HE HAXOAAIIUECS B HEM.
Taxum 00pazom, KakbIi Kilacc OyIeT COCTaBIIATh BRIPAKECHHUS, UMEIOIINE PaBHbIC 3HaUeHUs. Takux

KaccoB 3: {2%4; 7+1; 23}, {3+9;15-3}, {0:5}.
Ilpakmuueckue 3a0anus 01 camocmosmenbHou pabomaoi

1. Otnomenne T: «uMeThb OAVH M TOT K€ OCTAaTOK IIpHU ACJICHHWU Ha 4y 3aJaHO Ha MHOMXCCTBEC

X={6,7,8,9,10,11, 12, 13}. SIBnisieTcst iu OHO OTHOIICHHEM SKBUBAJICHTHOCTH.

OmuoweHue nopaoka. Ynopsaoouennoe MHOMICeCcmeo

[Ipumep 1.

Ha maOX€EcTBE (1)I/Il"yp IIJIOCKOCTH 3aJaHbl OTHOIIICHUA P — «umeTtn OAHY M TY K€ IUIOMAAb» U

M — «UMCTbH MeHBIHyIO romanb». KaKOG N3 HUX SABIIACTCA OTHOLIICHUCM nopsmKa?
Perenue:

UToOb! OTHOIIEHKE SBJSIIOCH OTHOIIIEHHWEM MOPSAKA, IOCTATOYHO, YTOOBI OHO 00J1a1aJ10
TPaH3UTHUBHOCTHIO U aHTUCUMMETPUYHOCTHI0. OTHOMIeHHE P He 00naiaeT cBoCcTBOM
AQHTHCUMMETPUYHOCTH, TaK KaK eclii purypa A umeer oAHy U Ty K€ IIoIIaib, yTo U ¢urypa B, To u
¢urypa B umeet oaHy u Ty ke miomaipb, 4to 1 purypa A. Takum obpazom, oTHomeHue P He

SIBJISICTCA OTHOUICHUEM IMOPSIKA.

OtHomenne M gBisieTcst AHTUCUMMETPUYHBIM U TPAH3UTHUBHBIM, TO €CTh ABJIACTCA

OTHOIICHHUEM ITOPAAKA.
[Tpumep 2.

Ha puc. 11 npuBeaens! rpadgsr otHomennit R,PuQ. Ects i cpeau Hux rpad oTHOmEHUS

nopsiaka?
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0)

Pemrenue:

Puc. 11
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a) ['pad, mpencraBieHHBIN 1MOA OYKBOW @ Ha PUCYHKE 5 HM300pakaeT OTHOIICHHE HECTPOTOro
nopsiaka(eciiv OTHOIICHHE Topsiaka RB MHOkecTBe XpehIeKCUBHO, TO €CTh IS BCeX, X mMeeM XRX,
0 R -omnowenue necmpozoeo nopsoka), Tak Kak OTHOIICHHE peIIEKCUBHO (€CiU OTHOMICHUE R|
pedIIeKCUBHO HAa MHOXKECTBE X, TO B KaXKJ10# BepIirHe rpada TaHHOTO OTHOIICHHSI UMEETCSI TIeTIIS),
QHTHUCUMMETPUYHO (rpad aHTHCUMMETPHUYHOTO OTHOMICHHUS 00J1aJaeT OCOOCHHOCTBIO: €CIIH JIBE
BEpIIMHBI Tpada COCTUHEHBI CTPENKOW, TO 3Ta CTPElKa TOJIBKO OJHA) W TpaH3UTHBHO (rpad
TPAH3UTUBHOTO OTHOIICHUS C KaXKJ10H Mapoi CTPEsIoK, UAYIIMX OT X Ky U Y K Z, COJIEPKUT CTPEJIKY,
UIYIIYIO OT X K Z).

b) TI'pad, npencrarieHHblii 10 OYKBOW 6 Ha PUCYHKE 5 H300paXkaeT OTHOIICHUE CTPOTrOro
Mmopsiika (€ciu OTHOIICHHE MopsiAka RB MHOXKeCTBEe XTaKkoBO, 4TO it BceX X € X HeBepHO, uTo XRX,
o R - omunowenue cmpococo nopsoka), Tak KakK OTHOIIEHHWE aHTUpedIeKcuBHO (Tpad
AHTUPE(DICKCUBHOTO OTHOIICHUS 00JaaeT OCOOCHHOCTHIO: B BepIIMHAX Tpada JaHHOTO
OTHONIICHHSI TIETJIM OTCYTCTBYIOT), aHTHCHUMMETPHYHO (Tpad aHTUCUMMETPUYHOTO OTHOIICHUS
00Ja1aeT 0COOCHHOCTRIO: €CIH JABE BEPIIUHBI rpada COeAUHEHbI CTPETIKOH, TO 3Ta CTPENKa TOJIbKO
0JIHA) U TPAH3UTUBHO (Tpad TPAaH3UTUBHOTO OTHOIICHHUS C KXKI0M Mapoi CTPENoK, UAYIIUX OT X K Y
U Y K Z, COACPXKHUT CTPENIKY, HIYIIYIO OT X K Z).

c) [I'pad, npencraBieHHbIN MO OYKBOM 6 HAa PUCYHKE 5 W300pakacTOTHOIICHUEHE SIBIISIOIICECS
OTHOIICHUEM TIOPSI/IKA, HE SIBISIETCS HU AaHTUCHUMMETPUYHBIM (€CTh BEPIIMHBI COCIMHEHHBIC IBYMS
CTpelKaMu), HU TPaH3UTHBHBIM (HE BBIMIOJHAETCS ycJOBHE: rpad) TPaAaH3UTUBHOTO OTHOIIEHUS C
Ka)X/T0¥ MMapoil CTPEIOK, UAYIIUX OT X K Y U Y K Z, COAEPIKUT CTPEIIKY, HAYIIYIO OT X K Z).

[Tpumep 3.

B HawasibHOM Kypce MaTEeMaTHKU Ha MHOXECTBE HATypPaIbHBIX YHCENT PacCMATPUBAIOTCS
OTHOMICHUS «OOIBIIIE», «O0bIIe HA 7», «O0MbIIe B 4 pazay, «HETOCPECTBEHHO clieAyeT 3a». Kakue
M3 HUX YHIOPSAOYMBAIOT MHOKECTBO HATypaIbHBIX Uyncen?

Pemrenne:

MHoxecTBO X, Ha KOTOPOM 33J]aHO OTHOIIICHWE ITOPSJIKA, HA3BIBACTCS YIOPSAIOYCHHBIM
MHO>KECTBOM.

R: «Oonpime» o6namaeT CBOMCTBOM  aHTHPE(DIECKCUBHOCTH, AHTUCUMMETPUYHOCTH H
TPAH3UTUBHOCTH, TO €CTh SIBIIACTCS OTHOIICHHWEM CTPOTOTrO TIOpsjAKa, a CJIEeIOBATEIbHO,
YOS TOYMBAET MHOXKECTBO N.

Q: «Oombire Ha 7» HE 00JIa]aeT CBOMCTBOM TPAH3UTHUBHOCTHU, TaK KaK eciu 28 OombIie Ha 7
qricna 21 u yucno 21 Gonpire Ha 7 yucna 14, To U3 3TOro HE clieayeT, yTo uncio 28 Gobiine Ha7
uucia 14. Takum oOpa3om, oTHoeHHEe QHE SIBIISIETCS OTHOIIIEHUEM TMOPSAKA, a CIeI0BaTeIbHO, HE
yropsigourBaeT MHOecTBO N.

S: «Oonbie B 4 pa3za» He 00JaaeT CBOMCTBOM TPaH3UTUBHOCTHU, TaK KaK €CJIM 4UCIO 16
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Oonbie B 4 pa3a uucna 4 u 4 Gonbie B 4 pasza uncina 1, To 16 He 6onbiie B 4 pa3a uucna 1. Takum
00pa30oM, OTHOIIEHHE S HE SBISETCS OTHOLICHUEM IOPSAIKA, a CIEJ0BATEIBHO, HE YIOPSAI0YHBAET
MHO>kecTBO N.

T: «HEnOCPECTBEHHO CIICAYET 3a» HE 00JIaaeT CBOMCTBOM TPAaH3UTUBHOCTHU. Tak Kak eciu
7 HEMOCPEJCTBEHHO CIeAyeT 3a 6, a 6 HEMOCPEACTBEHHO CIEAYyeT 3a S5, TO 3TO HE 3HAYUT, 4YTO 7
HETOCPEACTBEHHO cieayer 3a 5. Takum o0pazom, otHomeHue T He SBISETCS OTHOIIEHUEM TOPSIIKa,
a CIIeI0BAaTEIbHO, HE YIOPSAA0YHBaeT MHOXKECTBO N.

Tlpakmuueckue 3a0anus 01 camocmosmenbHol pabomol

1. Ha MHOXecTBe yqamuxces Kjlacca 3aJaHbl OTHOLICHUSA P — «OBITh BhIIIIE poCTOM» U M — «OBITH

OIMHAKOBOI'O POCTa». Kaxkoe 13 HuX SBISCTCS OTHOIIICHUEM nopﬁm(a?

IIpunoxenne 2

OueHovHbIe CPeACTBA A/ IPOBEACHHUS IPOMEXKYTOYHOMN aTTecCTAllUH

a) HJ'laHl/IpyeMl)Ie Pe3yJdbTaThbl oﬁyqemm U OICHOYHBIC CPEACTBA AJIA IIPOBCACHUSA
l'[pOMC)KyTO‘IHOﬁ aTrecranum:

Kon HNuaukarop OuneHo4HbIC CPeICTBA
MHIMKATOPAa | JOCTUKEHUS
KOMIICTCHIIUH

OIIK-8- Cnoco0en OCYHIECTBJATH MmeJarort4eCKyr o  AeaTeJibHOCTH Ha OCHOB¢€
CIICIHAJTBHBLIX HAYYHBIX 3HAHMH
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OIIK-8.1

[Inanupyer wu
MPOBOJIUT
Hay4YHbIE
HCCICIOBaHUS B
obnactu
MeIaroruaecKkoi
JIeTECILHOCTH

Bonpocsl K 3a4ety (pasjaen 1, cemectp 2)
1. MuoxecTBo.
2. DIJIeMEHT MHOKECTBA.

3. CnocoOsnI 3amaHust MHOYKECTBA.
4, Yucnosble MHOKECTBA.

5. PaBHbBIe MHOXECTBA.

6. IloamHOXecTBa.

7. TD'pacdumueckast WuTrOCTpanus MHOXeCTB. [lnarpaMMsl
Oiinepa-BenHa.

8. YHuBepcasbHOE MHOXECTBO.

9. IlepeceueHnue MHOMKECTB.

10. O0ObeauHEHNE MHOYKECTB.

11. [lononHeHue K MHOKECTBY. Pa3HOCTh MHOKECTB.

12. Koptex.

13. JlekapToBO NMPOM3BECHIE MHOXKECTB.

14. MaremaTu4ecKkue mOHSITHSI.

15. O6wem u conepxraHue MOHATHSL.

16. OTHOIIEHUS MEX Ty TOHATHUSAMHU.

17. Onpenenenue NOHIATHI Yepe3 PO U BUIOBOE OTIUYHE.
IlepeueHsb TeOpeTHYECKHX BOMPOCOB K 3a4eTy:

1. CooTBETCTBUS MEXKIY TBYMSI MHOKECTBAMU.

2. llonsartue COOTBETCTBUSI. CrocoObl  3amaHus
COOTBETCTBH.

. B3auMHO 0JIHO3HAaYHBIE COOTBETCTBHUS.

. [lonsiTHe OTHOIIIEHUST HA MHOYKECTBE.

CBoiicTBa OTHOILIEHUH.

OTHOMICHUS IKBUBAJICHTHOCTH U TIOPSJIKA.

Pa30Ouenne MHOXKECTBA Ha KJIACCHI YKBUBAJIEHTHOCTH.

. OTHOILIEHNE TTOPSAKA.

. [lonatue anredpanveckoii oneparuu.

10.CoiicTBa anre0GpanvecKux orneparuu.
11.He#iTpanbHbIi 2JIEMEHT.

12.CuMMETpUYHBIN DJIEMEHT.

13.KonuuectBeHHbIE HaTypajbHble ynciaa. Cyer.
14.TeopeTUKO-MHOXKECTBEHHBI CMBICI HATYpaJbHOTO
YHUCJIa, HYJISI U OTHOIICHUS] «MEHBIIIEY.

©oO~NoO U~ W
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15.TeopeTuKO-MHOXKECTBEHHBI CMBICIT CYMMBI.
16. TeopeTUKO-MHOKECTBEHHBII CMBICII Pa3HOCTH.

OIIK-8.2

Ucnonp3yet
CrielaIbHbIe
Hay4YHbIEC 3HAHUSA
JUISL TIOBBIIIICHUS
a3 exTuBHOCTH
MeIarOrM4eCKOn
JESITEIbHOCTH

HpaKTI/I‘leCKOC 3aHATHE 110 pasgelry «MHOKecTBA.

MartemaTuyecKue yTBep:;KAeHUSI U X CTPYKTYPa»

Tema: MHOXeCTBa U OIlepalliy HaJl HUMHU

Mmuoowcecmeo. Dnemenm  muoocecmsa. Cnocobvt  3a0anus

MHocecmea. Hucnosvie mHodcecmea

[Tpumep 1.

2. 3anuImmTe MHOXKECTBO A, 3JIEMEHTaMH KOTOPOTO
SIBJISIFOTCS LI€TIBIC Yncia O0NbIIKE -3 ¥ MEHBIIHE 2, UCTIOJIb3YS
CHMBOJIMYECKHE 3alUCH XapaKTEPHUCTHUYECKOTO CBOWCTBA W

MNEPCUUCIICHUS 3JICMCHTOB MHOXKCCTBA. BepHo, JIh, 4TO: a) 2

A;6)0  A;a)-3%A?

Pemienue:
4. 3amaiuM MHOXECBO A, TEPEUHCICHUEM BCEX €ro
3JIEMEHTOB:

A={-2,-1,0,1}.
5. 3agagumMm MHOKECBO A, ONMCaHHEM

XapaKTEPUCTUICCKUX CBOMCTB €r0 MJIEMEHTOB:
A={x |x Zwu-3<x<2}.
6. 2 A —noxb, 0 A —wuctuna, -3 % A — HCTHHA.

Pasnvie  mnoorcecmea.  Iloomnooscecmsa. I paduueckas

winiocmpayus muodicecms. J{uazpammol Juinepa-Benna.

ITpumep 2.

CocTaBbTe LIENOYKU BKJIIOYEHHUH, TaK YTOOBI KaKJ0€
CIEAyIollee  MHOXECTBO  COJEpXKaJo  Ipeablayliee.
N306pa3ute pe3yapTaT pu MOMOIIM KpyroB Jitnepa-BenHa.

A - MHOXECTBO paBHOOEAPEHHBIX TPEYrOJIbHUKOB,

0) Ilopsanoxk mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH

OIICHUBAHHUA:
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[TpomexyTouHasi aTrTecTalus MO JUCHUILTUHE «YTIpaBieHHEe 00pa30BaTEIbHBIMH CHCTEMaMU»
BKIIIOUAET TEOPETUYCCKUE BOMPOCHI, MTO3BOJISIONINE OIICHUTHh YPOBEHb YCBOCHUS 00yUAIOITUMUCS
3HAaHWA, W TPAKTUYCCKUE 3aJaHMs, BBISABISIONIAE CTENEHb CHOPMUPOBAHHOCTH YMEHUU U
BJIQJICHUU, IPOBOAUTCS B (hOopMe 3aueTa.

3aueT MO AAHHOW TUCIUILUIMHE MPOBOTUTCS B YCTHOU Qopme mo Bompocam (1 Bompoc) u ¢
MPeIbsBJICHUEM BCEX BBIMOTHEHHBIX 3a/IaHUM.

Iloka3aTesn M KpUTEPUH OLICHUBAHUA 3a4eTa:

3adyeTr M 3K3aMEH CTYACHT IOJIy4aeT B TOM CJlydae, €CJIM CTYJACHT BBIITOJIHWI aHAJIU3
IporpaMM, IpeICTaBWl NPE3EHTALMI0, Cclenal JOKJIad [0 3aJaHHOM TeMe U I0Ka3all
COBOKYIHOCTh OCO3HAHHBIX 3HAHUM 10 JAUCIMIUIMHE, JOKAa3aTeIbHO PACKPBLI OCHOBHBIC
MOJIOKEHUST BOTIPOCOB; BBITIONHWI YydeOHBIE TAONHIBI, MUAAKTHYCCKHA MaTepuai, 3aJlaHus,
MPEAYCMOTPEHHBIE POTPAMMOM, YCBOWJI OCHOBHYIO M 3HAKOM C JIOMIOJIHUTEILHON JIUTEPATYPOH,
PEKOMEHI0BaHHOM IPOrPAMMOM.

3ayer U PK3aMEH HeE CTaBUTCA, €CJIM, CTYACHT HC BBIIOJHWI W HC MPEACTAaBUII Ha
IMPOBECPKY aHAIM3 MHIporpaMm, HE IMPCACTABHUII I'PyHIie MPE3CHTAUWIO, HEC CACIAl AOKJIald II0
3aJJaHHOM TeM€ U He MoKa3all COBOKYITHOCTb OCO3HAHHBIX 3HAHUU 110 JUCHUINIIMHE, JOKAa3aTCJIbHO
HC PaCKpbll OCHOBHBLIC IIOJIOXKXCHHA BOIIPOCOB; HC  BbIIIOJIHHAII y‘le6HHe Ta6J'II/II_IBI,
JUTaKTUIECKUM MaTcpHral, HEC BJIaACCT CHUCTEMOM 3HaHHI>i, YMGHI/Iﬁ KU HaBBIKOB IIO
[nporpaMMHOMY MaTepuaily, HCE BJIAACCT CIOCOOHOCTBIO K pacCy’KACHUIO, HE MOKCT
AHAJIM3UPOBATE HOPMATHUBHEBIC NOKYMCHTEI, ITIOKA3bIBACT ITOJHYIO HCIIOATOTOBJIICHHOCTD 110 KYPCY.
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