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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
yueOHOM rojy Ha 3acenanuu kadeapsr [lemarormueckoro oOpa3oBaHUs U JOKYMEHTOBEICHHSI

[Ipotokom ot 20 r. Ne

3aB. kadenpoii C.C. BenukanoBa

Pabouast mporpamMmma repecMoTpeHa, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [lemarormueckoro o0Opa3oBaHus U JOKYMEHTOBEICHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.C. BenukanoBa

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2026 - 2027
yueOHOM roy Ha 3acenanuu kadeapsr Ilemarormueckoro o0pa3oBaHus U JOKYMEHTOBEICHHS

[Iporokomn ot 20 1. Ne

3aB. kadenpoii C.C. Benukanosa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peanm3anuu B 2027 - 2028
y4eOHOM roy Ha 3acemanuu kaeapsl Ileqarornueckoro 00pa3oBaHus U JOKYMEHTOBEICHHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.C. Bennkanosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpeHa st peam3anun B 2028 - 2029
yueOHOM rojy Ha 3acenanuu kadeapsl [lemarormueckoro o0Opa3oBaHus U JOKYMEHTOBEICHHS

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

«Teopernyeckre OCHOBBI MpENOJaBaHUsl MAaTEMATHKU B HAualbHOW IIKOJIE)» SBISIOTCA
COJICHCTBUE CTAaHOBJICHUIO MPO(ECCHOHANBHBIX, CIENUATBHBIX KOMIICTCHIIMH MOCPEACTBOM
(bopMHUPOBAaHUSA CHCTEMbl MAaTEeMAaTUYECKUX 3HAHUN KaK TEOPETHUECKON OCHOBBI COJIEpKaHUs
HAaYaJIbHOTO 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 0053aTENIbHYIO YaCTh y4eOHOT0 TIaHa 00pa30BaTeIbHON IPOTPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

BBeneHune B negarorn4eckyro AesITEIbHOCTh YUUTEINS HaualbHbIX KJIACCOB

VY4yebHas - 03HaKOMUTENbHAs PAKTHKA

Teopuu 1 TeXHOJIOTUHU B3aUMOJICHCTBHS YHIaCTHUKOB 00Pa30BaTENbHbIX OTHOLICHUN

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

IIponsBoacTBEHHAs - I€JarOrMYECKas IpakTUKa

[IpakTuKyM 110 OCHOBaM Hay4HO-HCCIIEA0BATENbCKON pabOThI

VYyeOHas - mpakTUKa IPOOHBIX YPOKOB

[Tpou3BoaCTBEHHAS - MPAKTUKA MO MOJYYCHHUIO MPOPECCHOHATBHBIX YMEHHH M OIIBITA
npodecCHOHATIBHOMN JesITebHOCTH

VYuebHas - nepBble JTHU peOCHKA B IIKOJIE

BrimonHeHue u 3aniuTa BITYCKHOM KBATH(DUKAMOHHOM paboTHI

[Ipown3BoicTBEHHAs — IPEIUIIOMHAS [TPaKTUKa

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe Pe3yJibTaThl 00y4YeHUs

B pesynbTaTte ocBOeHUS TUCHUTITHHBI (MOYIs1) « TeopeTnueckre OCHOBBI MPENoaBaHus
MaTeMaTUKH B HauyaJdbHOW IIKOJE» OOydJaromwuiics MJOJDKeH o0NafaTh CIEeAyHOIIUMU
KOMITETCHIIMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-8 Cmoco0eH OCYIIEeCTBIATh MEJAarorMuecKyro JesTebHOCTh Ha OCHOBE CIEIUAIbHBIX
HAay4YHBIX 3HAHUH

OIIK-8.1 [Inanupyer u  NpOBOOUT Hay4yHble HCCIEJOBaHMS B  oOnacTu
IIEArOrMYECKOM AESITEIbHOCTH

OIlIK-8.2 Hcnons3yer  crnenuanpHble  HAy4dHbIE  3HAHUSA  JUIl  TIOBBIICHUS
3(hEKTUBHOCTH NeIarOTMYECKON eSITeTbHOCTH




4. CTpyKTypa, 00bEM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mmas TpyJA0€MKOCTh JUCIUIUIMHBI cocTaBisieT 14 3adyeTHnix eauHull 504 akana. 4acoB, B TOM

YUCJIC:

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

— BHeayuTopHas — 6,4 akaJi. 4acoB;

— caMocTosTenbHas padora — 4445 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3Kk3aMeny — 21,3 akaj. gac

dDopMa aTTecTaluu - 3a4€T C OHCHKOI;'I, OK3aMCH

AynuropHas ) =
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
Paznen/ Tema 2 (B axaz. 4acax) & E‘ Brn KOHTpOJIA Kox
J— Q & © | camocTrosTeNbHON | yCIIEBAEMOCTH U KOMITETEHIIHH
o o
2 £ paboThI TIPOMEKYTOUHOM
mab. | mpakT. | =g aTTecTalyy
Jlek. < < 11
3aH. 3aH. | O &
1. Pasmen |. MmuoxecTBa.
MareMaTryeckre yTBEP:KICHUS
U MX CTPYKTYpa
BeicTynnenue Ha o
VcTHBIN OTBET Ha
cemuHape; Oryer
10 MPAaKTUYSCKOU MPAKTHHECCKOM
1.1 MHosecTBa Hu p . |3amsTun, cemunape,| OIIK-8.1,
0,5 0,5 25 pabore; Y cTHbIN
oTepauy HaJl HUIMU oTBOT Ha OTUET 1O OIIK-8.2
MPAKTUYECKON
MPAKTUYIECKOM
pabore
3aHIATHH
BeicTynnenue na .
VCTHBIN OTBET Ha
cemuHape; Oryer
10 MPAaKTUYSCKOU MPAKTHACCKOM
12 Maremaruueckue p . |3amsTun, cemunape,| OIIK-8.1,
0,5 0,5 25 pabore; Y cTHbIN
MTOHSITHS oTBeT Ha OTHYET II0 OIIK-8.2
MpaKTHIECKOH
MPaKTHYECKOM
pabote
1 3aHITHH
BeicTymienue Ha .
VcTHBIN OTBET Ha
cemunape; Otuer
10 MPaKTHYECKOU MPaKTHICCKOM
1.3 MaremaTnueckue p . |3amsTun, cemunape,| OIIK-8.1,
0,5 0,5 25 pabote; YCTHBIN
MIPEIOKEHHS oTBET Ha OTUET 1O OIIK-8.2
MPaKTUYECKON
MPaKTHYECKOM
pabore
3aHITHH
Boictynnenue Ha o
YCTHEIN OTBET Ha
cemunape; OTuer
10 MPAKTUYSCKOM MPAKTHHECCKOM
1.4 MaremaTnueckue p . |3amsTun, cemunape,| OIIK-8.1,
0,5 0,5 25 pabote; Y CcTHBIH
JI0Ka3aTeNIbCTRA. oTBOT Ha OTYET IO OIIK-8.2
MPaKTUYECKON
MPAKTUIECKOM
pabore
3aHATHH
Wroro no pazaeny 2 2 100
2. Pazgen Il. bunapubie
otHomieHus. KonnmyecTBeHHAs
TEOpHsI  MHOXKECTBA  LIENBIX

HCOTPULATCIbHBIX YUCECJI




Beictynnenue Ha
cemunape; Otuer

YCTHBIN OTBET Ha

0 TIPAKTUYECKOM MPAKTHHICECKOM
2.1 CoOTBEeTCTBUSI MEXIY p . |3amsaTHu, cemunape,| OIIK-8.1,
0,5 0,5 25 pabote; YCTHBIN
JIByMsI MHOKECTBaMH oTBeT Ha OTYeT MO OIIK-8.2
MPaKTUYECKOU
MIPAKTUYECKOM
pabore
3aHATHH
BricTynnenne Ha .
VYcTHBIN OTBET Ha
cemunape; Otuer
0 PAKTUIECKOMH MPAKTHHECKOM
2.2 buHapHbIe OTHOIICHHS . |3amsTun, cemunape,| OIIK-8.1,
0,5 0,5 25 | pabote; YcTHEII
Ha MHOXECTBE oTBer Ha OTYET 10 OIIK-8.2
MPAKTHIECKOHN
MIPAKTUYECKOM
pabote
1 3aHATHH
BeicTynnenne Ha o
VYcTHBIN OTBET Ha
cemunape; Otuer
10 TIPAKTUYECKOM MPAKTHHECCKOM
2.3 Bunaphsie p . |3amsaTun, cemunape,| OIIK-8.1,
0,5 0,5 25 pabote; YCTHBIN
ajrebpandecKkue onepanuu oTBET Ha OTYeT 1O OIIK-8.2
MPAKTUYECKON
MIPaKTUIECKOM
pabore
3aHIATHH
BeicTynnenue Ha o
YCTHBIN OTBET Ha
cemunape; OTuer
. MPAaKTHICCKOM
24 KonnuectBennas 0 MPaKTUIECKON
TEOPHsI MHOYECTBA IIEIIBIX 0,5 0,5 24,4 abote; Yerrpii | oo HH, CCMIHAPE, OIIK-8.1,
' ' ' P ’ OTYeT MO OIIK-8.2
HEOTPHUIATEIBHBIX YUCEI OTBET Ha .
MPaKTUIECKOU
MPaKTHYECKOM
pabote
3aHATHH
Hroro no pazaeny 2 2 99,4
Hroro 3a cemectp 4 4 199,4 320
3. Paznen 1.
AkcruoMaTrueckast TEeopHst
LCJIbIX HCOTPUUATCIIbHBIX YN CCII
BeicTynnenue na .
YCTHBIN OTBET Ha
cemuHape; Oryer
0 TIPAKTUYECKOM MPAKTHACCKOM
3.1 AxcuomaTu4ecKui p . |3amsTun, cemunape,| OIIK-8.1,
0,5 0,5 10,3 | pabote; YcTHBIN
METOJ B MATEMATHUKE oTBeT HA OTYET 110 OIIK-8.2
MpaKTHIECKOH
MPAKTUIECKOM
pabote
3aHATHH
BeicTymienue Ha N
YCTHBIN OTBET Ha
cemunape; Otuer
3.2 OCHOBHBIE MOHATUS U . MPaKTUIECKOM
IO MPAKTHYECKON
OTHOILIECHHS . |3amsTun, cemunape,| OIIK-8.1,
o 2 0,5 0,8 10,3 | pabote; YcTHBIN
aKCHOMAaTHYECKOH Teopun oTBET Ha OTYeT N0 OIIK-8.2
HATYpPaJbHOTO YHCIIa MPAaKTUYECKOM
MPaKTHYECKOM
pabore
3aHATHH
Boictynnenue Ha o
YCTHBIH OTBET Ha
cemuHape; Oryer
0 TIPAKTUIECKOM MPAKTHHECCKOM
3.3 Iemoe p . |3amsTun, cemunape,| OIIK-8.1,
0,5 0,8 10,3 | pabote; YCTHBIN
HEOTPHUIATETIFHOE YHCIIO oTBOT Ha OTUET 1O OIIK-8.2
MPaKTUYECKON
MPAKTUIECKOM
pabore
3aHATUU
HWroro no pazaeny 15 2,1 30,9

4. Paznen IV.Teopus uncen kak
BBIYHCIUTEIBHBIX

OCHOBA
NefCcTBAM




Beictynnenue Ha
cemunape; Otuer

YCTHBIN OTBET Ha

. MPAKTHIECKOM
IO MIPaKTUYECKON
. |3amsaTHu, cemunape,| OIIK-8.1,
4.1 CucreMsl CUMCIICHUS 0,5 0,8 10,3 | pabote; YcTHBIN
oTBeT Ha OTYeT 110 OIIK-8.2
MPaKTUYECKOU
MIPAKTUYECKOM
pabore
3aHATUH
BricTynnenne Ha .
YCTHBIN OTBET Ha
cemunape; Otuer
0 PAKTUIECKOMH MPAKTHHECKOM
4.2 Teopust IeIUMOCTH . |3amsTun, cemunape,| OIIK-8.1,
0,5 0,8 10,3 | pabore; YcTHBI
HaTypaJbHBIX YUCEI oTBer Ha OT4eT 110 OIIK-8.2
MPAKTHIECKOHN
MIPAKTUYECKOM
pabote
3aHATUH
Hroro no paszueiny 1 1,6 20,6
5. Paznen V. PaunonanbHeie u
JIeHCTBUTEIbHBIE YHCIIa
BeicTynnenue na .
YCTHBIN OTBET Ha
cemunape; OTuer
10 TIPaKTUIECKOH TPAKTHTICCKOM
5.1 ITonosxurenbpHbBIC p . |3amsTun, cemunape,| OIIK-8.1,
0,5 0,8 10,3 | pabote; YcTHBIN
palMoOHAaIbHBIC YHCIIA oTBeT Ha OTYeT MO OIIK-8.2
MPaKTUIECKOMN
MIPaKTHIECKOM
pabote
3aHATUH
Brictynnenue Ha .
YCTHBIN OTBET Ha
cemunape; Otuer
10 IPAKTUYECKOMN MPAKTHHECCKOM
5.2 ITonoxuTeapHbIE . |3amsTun, cemunape,| OIIK-8.1,
N 05 0,8 10,3 | pabote; YcTHBIN
JIeHCTBUTEIIbHBIE YHCTIa oTBeT HA OTUET 1O OIIK-8.2
MPAKTUYECKON
MPaKTHYECKOM
pabore
3aHITUH
BeicTynnenue na o
VYCTHBI 0TBET Ha
cemunape; Otuer
10 MPaKTHIECKOH MPAKTHICCKOM
5.3 JleticTBUTEILHBIC p . |3amsTun, cemunape,| OIIK-8.1,
0,5 0,7 10,3 | pabote; YcTHBIN
qucna oTBOT Ha OTUET 1O OIIK-8.2
MPAKTUYECKON
MIPaKTHYECKOM
pabore
3aHATHH
HWroro no pazaeny 15 2,3 30,9
Hroro 3a cemectp 4 6 82,4 320,9K3aMeH
6. Pasmen VI. VYpasuenus,
HepaBeHCTBa, HYHKIHU
BeicTynnenue Ha .
VYcTHBIN OTBET Ha
cemunape; Otuer
10 TMPaKTHIECKOM MPAKTHHECKOM
6.1 YucnoBbie paBeHCTBA U p . |3ansTun, cemunape,| OIIK-8.1,
0,25 0,5 120,35 pabore; YcrHbIit
HEpaBeHCTBA oTBOT Ha OTYeT MO OIIK-8.2
MIPaKTUIECKON
MIPaKTHYECKOM
pabore
3aHITUH
BricTymienne Ha .
VYcTHBIN OTBET Ha
cemunape; Otuer
10 IPAKTUYECKOI MPAKTHHECCKOM
6.2 YpaBHeHus u p . |3amsaTHH, cemunape,| OIIK-8.1,
0,25 0,5 120,35 paGore; YcrHblit
HEPaBEHCTBA oTBET Ha OTUET 1O OIIK-8.2
MPaKTUYECKON
MPaKTHYECKOM
pabore
3aHITUH
Boictynnenue Ha o
VYcTHBI OTBET Ha
cemunape; Ortuer
. MPAKTHIECKOM
110 NPAKTHACCKOM | arun cemuHape,| OIIK-8.1
6.3 OyHKIUH 0,25 0,5 [20,35| padote; YcTHbIi ’ ’ .
YHKIL ’ ' ’ p OTB’eT Ha OTYeT 110 OIIK-8.2
MPaKTUYECKOU
MIPAKTUYECKOM
pabore
3aHATUH
Wroro no pazneny 0,75 1,5 |61,05




7. Pasmen VIl Texkcrossie
3aJa49M ¥ UX PelICHHE

7.1 PemieHne TEKCTOBBIX
3a1a4 apu(PMETHYSCKUM H

Brictynnenue Ha
cemunape; Otuer
0 MIPAaKTUYECKON

Brictyniienue Ha
cemunape; OTtuer
IO MTPAKTUYECKOH

OIIK-8.1,

0,25 0,5 [20,35 abore; Y CTHEII abore; YCTHBIN
anreOpanvyeckum ! ' ' P ’ P ’ OIIK-8.2
OTBET Ha OTBET Ha
crocobom
MIPAKTUYECKOM MPAaKTHICCKOM
3aHATHU 3aHATHU
BeicTynnenne Ha o
VcTHBIN OTBET Ha
cemunape; OTuer
N MPAaKTHICCKOM
O TPaKTHYECKOM
7.2 3agaun Ha ypaBHEHHE 0,25 0,5 |[20,27 abore; Verupii | orATHH, CCMIHAPE, OIIK-8.1,
yp ! ' ! p > OTYET 110 OIIK-8.2
OTBET Ha .
MPaKTHIECKON
MIPAKTUYECKOM
pabore
3aHATHH
Brictynnenue Ha .
VeTHBIN OTBET Ha
cemunape; Otuer
. MPAaKTHICCKOM
IO MPaKTHYCCKON
7.3 3agaun Ha 4YacTu 310,25 0,5 120,33 aGore; Yerupiii |0 THI, CEMIHAPE, OIIK-8.1,
! ' ! p > OTYET I10 OIIK-8.2
OTBET Ha .
MPAaKTUUECKOM
NPaKTUIECKOM
pabore
3aHATHH
BeicTynnenue na o
VCTHBIN OTBET Ha
cemunape; OTuer
. MPAKTHIECKOM
O TPAKTHYECKO
7.4 3anaun na pador 0,25 05 |20,35 | padore; Vermp |*2THY- cemumape, | OIK-8.1,
P y ! ! ! P ’ OTUYET 110 OIIK-8.2
OTBET Ha .
MPAaKTUYECKOM
MIPAKTUIECKOM
pabore
3aHATHH
BeicTynnenue Ha .
Y CTHBIN OTBET Ha
cemuHape; Otyer
. MPAKTHICCKOM
O TIPAKTHYECKO
7.5 3agaun Ha POIEHTEI 0,25 0,5 [20,35 abore; Verupii | SorATHH, CCMIHAPE, OIIK-8.1,
P ! ' ! p > OTYET I10 OIIK-8.2
OTBET Ha .
MPAKTHIECKOMN
MIPAKTUIECKOM
pabote
3aHATUHU
Hroro no pazaeny 1,25 2,5 (101,65
Hroro 3a cemectp 2 4 162,7 SK3aMeH
3Q4ET C OLEHKOM
HToro no gucLuIinHe 10 14 4445 ’

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Hcnonb3oBaHue B yueOHOM ITpoLecce:

- aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHH (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 HA4yaJbHOW INIKOJbBI, a TaKXKe HHTEPaKTHUBHBIX
IIPAKTUYECKUX 3aHATUM, IPYIIIOBBIX JTUCKYCCHUH, POJIEBBIX UI'P, TPEHUHIOB, aHAJIU3 BO3MOKHBIX
HelarorMYeckKiX CUTyaluil B Ha4aabHOM LIKOJIE);

- WIPOBBIX TEXHOJOTWH, B OCHOBE KOTOPBIX JIGKHUT OpraHU3als 00pa3oBaTEeIbLHOTO
npolecca, OCHOBaHHas Ha PEKOHCTPYKLMU MOZENIeH MNMOBEJCHHMs B paMKaxX MpPeasIoKEeHHbIX
CIICHApHBIX yCIOBUH (yueOHas urpa — (opMa BOCCO3IAHHS IMPEIMETHOTO M COIUAIBLHOTO
cojepxaHus Oynyueil mpopeccuoHaIbHON eATeNbHOCTH CHEMAINCTa, MOJICINPOBAHUS TaKUX
CUCTEM OTHOILEHUHN, KOTOPBIE XapaKTEPHbI AJIsl 3TOU JEATEIbHOCTH KaK LEJIOro; JIe10Bas 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 Wrpa — HUMHUTALUS WIN
PEKOHCTPYKLUS MOJIEJIEH POJIEBOTO MTOBEACHHUS B IIPEIJIOKEHHBIX CLIEHAPHBIX YCIOBUSX);

- JIeKUMH-BU3yalIM3alMi, NPU KOTOPBIX H3JI0XKEHUE COJEPKaHHUs TEOPETUYECKOIro
MaTepuaiga CONpPOBOXKJAAETCS  Ipe3eHTauued  (JeMOHCTpauued  ydyeOHBIX  MaTepuasos,
IPEJCTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CHUCTEMaX, B T.4. WUIOCTPATHBHBIX, I'padUuecKux,
ayJIio- ¥ BUIEOMATEpUAJIOB);

- IPAaKTUYECKUX 3aHATUH B (hopMe MPE3eHTALMH, B IPOLECCE KOTOPBIX OCYILECTBIISETCS
NPEJCTaBICHUE PE3yJbTaTOB IPOEKTHOM MJIM  HMCCIEIOBATEIbCKOM  JIEATENBHOCTH C
UCIOJIb30BaHUEM CIIELIUAIN3UPOBAHHBIX TPOTPAMMHBIX CPE/I;

- KOMITBIOTEPHBIX 00YYAIOIIUX MPOTPaMM, BKIIFOUAOIIHUX B CE0sI SJICKTPOHHBIC YUEOHUKH,
TECTOBBIC CHCTEMBI, O6yanOIHHX cucteM Ha Oaze MYHBTHMGHHa-TeXHOHOFHﬁ, IMOCTPOCHHBIC C
MCIIOJIb30BAaHUEM IIEPCOHAIBHBIX KOMIIBIOTEPOB, BUICOTEXHUKH, HAKOIUTENIEH HA ONTHYECKHX
JTUCKaX; pacrpeieNIeHHbIX 0a3 TaHHBIX 110 OTPACISIM 3HAHUI;

- CPEICTB TEJIEKOMMYHHMKAIMM, BKJIIOYAIOUIMX B ce0sl 9JIEKTPOHHYIO MOYTY,
TGHGKOH(l)epeHHI/II/I, JIOKAJIBHBIC U PETUOHAJIBHBIC CCTU CBA3H, CCTH obMeHa JaHHBIMHW U T.[.

- DJIEKTPOHHBIX OWOJIMOTEK, paclpeNeNeHHbIX W LEHTPAIU30BAaHHBIX HU3ATENbCKUX
CHUCTEM.

6 YueOHO-MeTOqHYECKOE 0DeciedeH e CAMOCTOSITeJILHOW PadoThl 00yYaKOIIMXCS
[Ipencrasneno B npuiioxkeHuu 1.

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1.XKwurapesa, D. P. Matemaruka : yue6noe nocodue / 3. P. XKurapesa ; MI'TYV. - [2-e u3.,
ucnp. u join.]. - 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. BBeneHune B MareMaTHUECKUI aHaIU3
yuebHo-MeToquueckuii kommuieke / B. B. Jlyoposckwmii, 0. A. M3BekoB, A. A. Poguukos. -
Marnuroropcek : 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: 04.04.2023). - MakpooOBEKT. - TEKCT : 3JCKTPOHHBIHA.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

Kampimiesa, O. B. Pasutue Miaamiero nikoJdbHUKAa Ha YpOKaX 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: 04.14.2023). - Maxkpooosekr. - TekcT

B) MeTouuecKkue yKazaHus:

CamocrosiTenbHas paboTa CTYJICHTOB By3a : mpakTukyM / cocraBurenu: T. I'. Heperuna,
H. P. Ypazaega, E. M. Pazymona, T. ®. OpexoBa ; MarHuTOropckuii roc. TEXHUYECKUN YH-T UM.
I'. . Hocosa. - Marautoropck : MI'TY um. I'. U. 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: 18.04.2023). - Maxkpoobdbekr. - Tekcr
ANEKTPOHHBIN. - CBefienus AocTymnHbI Takxke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpoxk neiicTBuUS TULIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip CBOOOJIHO  pacHpoCTpaHsieMOe 0OECCPOUHO

IIpodeccuonanbublie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Ha3Banue kypca Ccblika
HNudopmannonnas cucrema - Ennaoe okx Tyna K .
(opmaronHas cucrema - Eaunoe 0KHO ocTyna URL.: http://window.edu.ru/
MH(OPMaIIMOHHBIM pecypcam
ITouckoBas cucrema Axamemusi Google (Google

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

Scholar)

Harmmonaneuasa WH(pOpMAITMOHHO-aHATUTUYECKAS URL:

cucrema — Poccuiickuii  MHAEKC  HAy4YHOTO h TR . .
ttps://elibrary.ru/project_risc.as

mutuposanus (PUHIL) P y-TU/project_ P

OnekTpoHHass 0a3a mepuoauyuecknx wu3gaHui East
View Information Services, OO0 «MBUC»
9 MaTtepuaJbHO-TEXHHUYECKOE 00ecnedeHne TUCIUTIHHBI (MOILYJIs1)

https://dlib.eastview.com/

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:
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Y4eOHble ayauTOPUU JUIsl TPOBEIACHHUS 3aHSITHHA JIGKIIMOHHOTO TUHa (J0CKa,
MYJIbTUMEAUMHBIE CPEICTBA XPAHEHHUSI, TIepeaun U MPeCTaBIeHUs HHPOPMALIIH )

Y4eOHble ayAWTOpPHH JUIS TPOBEACHHS TMPAKTUYECKUX 3aHSATHH, TPYNIOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U IPOMEKYTOUYHOM aTrTecTanuu (yueOHbIe
aAyUTOPUU JJIsl TPOBEACHUS NPAKTHYCCKUX 3aHATHHA, TPYNIOBBIX W HHIUBUIYATHHBIX
KOHCYJIbTAIIMH, TEKYIEro KOHTPOJISI U MPOMEKYTOYHON aTTeCTaI|H )

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

[lomemenne s XpaHeHUs M HPO(UIAKTUYECKOrOo OOCTYXUBaHUS y4eOHOTO
0o0opymoBaHus (CTEIUTAXKHU IS XpaHEHUsT y4eOHO-HATJISAHBIX TOCOOUH M y4e0HO-METOIUYECKOM
TOKVMEHTAIUH)

[puiaoxenue 1

Y4eOHO-MeToInIecKoe 00ecreueHue CaMOCTOATEIbHON paboThl 00YJaIOLIIXCS)
MeToauuyecKkue peKOMeH/IAIUH K CAMOCTOSATEIbHOM padoTe CTY1€HTOB
CamocrosiTennpHasi paboTa Kak BHUJ y4eOHOTO TpyJa BBIMIOJHSIETCS CTyJAeHTaMu 0e3
HETOCPECTBEHHOT'0 YUacTHsl PETIOIaBaTes, HO OPraHU3yeTCs U YIIPaBIISETCS HM.
CamocrosiTenbHasi paboTa CTYJAEHTOB — OyAyIIUMX YyuuTeled HadaJbHBIX KJIacCOB
OCYIIECTBIISICTCS. B COOTBETCTBUH C O0OBEMOM M CTPYKTYpPOH, NMPETyCMOTPEHHBIMU y4eOHBIMU
IUTaHAMH U rpaduKaMu TeKyIero Koutposrst. CamocTosiTenibHas paboTa CTyIEHTOB IPEAIOIaraeT
BBIIIOJIHEHUE CJIEAYIOIIUX BHUAOB pPabOT: KOHCIEKTHpPOBaHHE, pedepupoBaHUE HAYIHOH
JIATCPATYpPhbl, PCUHICHHUC TCECTOBBIX 3a[[aHHfI, MoAroToBKa K CCEMHUHAPCKUM W IMPAKTUYCCKUM
3aHATHUSAM, BBIIIOJIHEHUE MTPAKTHUECKUX PadOT U Jp.
WN3yuenne W aHamU3 JIMUTEPaTypHbIX HCTOYHHUKOB SBJISETCA  OOS3aTENbHBIM  BUIOM

CaMOCTOSITeNIbHOW paboThl CTYIEHTOB. M3yueHue nutepaTypbl 0 U30paHHOM TeMe UMeeT CBOei
3ajaueil MpOCIeIUTh XapakTep NOCTAHOBKU M PEIICHUS ONpeAeIeHHON Mpo0iIeMbl pa3TuYHbIMU
aBTOpaMH, apryMEHTAIMI0 UX BBIBOJIOB U 000OIIEHU, TPOBECTH aHAJIU3 U CUCTEMaTU3HPOBATh
MOJIyUEHHBIM MaTepuall Ha OCHOBE COOCTBEHHOTO OCMBICIEHUS C LEJIbI0 BBIICHEHUS
COBPEMEHHOTr0 COCTOsIHUA Bonpoca. Ha ocHOBaHMHU JaHHOTO pojia paboT CTYAEHTHI TOTOBAT

HpI/IMeprle NPAKTUYCCKHUE 3alaHUA
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3amaHust MpaKTUYECKON pabOTHI
[Tpocteie 3agaun, (pa3padoTaTh KOHCIIEKT YPOKa)
[IpocThle 3a7aun Ha YMHOKEHUE U JICTICHHE.
CocraBublie 3aaauu. [lepexosa ot pemeHus MPOCTHIX 3a7a4 K PEIICHHI0 COCTaBHBIX. (OCHOBHBIE
STaIbl paboThI).
3aauu ¢ NpONOPLUUOHATLHBIMY BeIMYMHAMH. (COCTaBJICHUE KOHCIIEKTa YPOKa)
3aauyu ¢ mpoONOpLUHUOHAILHBIMY BeTMYMHAMU. MeToiuka padoThl Hal 3ajJadaMy Ha
MPONOPIUOHAIBHOE JCJICHHE. , (pa3padoTaTh KOHCIIEKT YpPOKa)
3agauu ¢ MPONOPIHOHAIFHBIMU BeTMUMHAMH. MeToinKa paboThl Ha/I 3aJauaMH Ha
HAXO0XJICHWE HEM3BECTHOTO I10 JIBYM PAa3HOCTSM. , (pa3paboTath KOHCIIEKT yPOKa)
3anaum Ha ABMKEeHHE. MeTonnka paboThl HaJl HUMH. , (pa3paboTaTth KOHCIEKT YPOKa)
OO0mre BonpoCkl H3y4YeHHUs BEWYHH. MeToInKa H3y4eHHsT MacChl; 03HAKOMJICHHE, CTIOCOOBI
U3MEPEHUS, €IUHUIIBI U3MEPEHHSI, UX COOTHOIICHHUSI, TPeoOpa3oBaHus, IeHCTBUS HAJ
BeJIMUMHAMU. , (pa3paboTaTh KOHCIHEKT ypoKa)
OO61re Bonpochl U3y4eHus BeTUYUH. MeTouKa H3yuyeHus ATUHBL, 03HAKOMJIEHHE, CTIOCOObI
U3MEpEHUS, €IUHUIIBI U3MEPEHHSI, UX COOTHOIICHUS, TPeoOpa3oBaHus, 1eUCTBUS HAJ
BEJIMYMHAMU. , (pa3paboTaTh KOHCIEKT 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 TEOMETPUUECKOro MaTepuaina. MeToauka n3ydeHus paszena
«[Inomane MHOrOyroiabHHUKaY. , (pa3padoTaTh KOHCHEKT ypoKa)
OO111e BOonpoChl U3y4YEeHHUsI T€OMETPUUECKOro MaTeprana. MeToanka 03HaKOMIICHHS €
reoMEeTpUYECKUMU (PUrypamMu: TOUYKa, TUHUS (TpsMasi, KpUBasi, JOMaHHast), OTPE30K, 3BEHO
JIOMaHO#, MHOTOYTOJIbHUK. , (pa3paloTaTh KOHCIIEKT ypOKa)
OO0m1re BOMpOCH U3yUYEHHs TEOMETPUIECKOT0 MaTepraiia. MeToanka 03HaKOMIIEHHUS ¢
TreOMETPUYECKUMHU (PUTYypaMH: TIPSIMOH YTOJI, IPSIMOYTOJIEHUK, KBAAPaT, IEPUMETP
NpSIMOYTOJIBHUKA, CBOMCTBA aroHajiel mpsMOYTroIbHHAKA 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 HEJBIX HEOTPULHATEJIbBHBIX
YUCEJI (mpakTHYecKoe 3aJaHue)

AKkcuoMaTH4ecKMii Meron B MareMaruke.OCHOBHBIE IOHSATHSL U OTHOILICHHUS
AKCHOMaTHUYECKON TEOPUM HAaTypaJbHOIO YHCIA.

Mpumep 1. HECKONBbKO WKOAbHUKOB PeLInv OPraHU30BaTh WAXMaTHbIN TYPHUP MO YNPOLLEHHOW cXxeme:
KaxkObli JO/IKEH CbIrpaTb POBHO YeTblpe NapTUX C KEM-TMBO M3 OCTaNbHbIX Y4aCTHUKOB (6enbiMu nau
UepHbIMK PUrypamm —no Kpebuto). YTobbl COCTaBUTL pacnucaHne TYPHUPA, HYKHO cHOpMyINpPOBaTbL
TpeboBaHMA, KOTOPbIE YYEHUKU NPeabABUAN K TYPHUPY, B BUAE akcUOM. 1A 3Toro notpeboBanoch BBECTH
TPV NepPBOHaYasbHbIX (Heonpeaenaembix) MOHATUA: KUTPOKY», KNAPTUAY, KyYacTUE UTPOKa B MapTUU».

AKCMOM NOJTYYNNOCH YeTbIpe:

AKCMOMa 1. YNcno Nrpokos HEYETHO.

AKCMOMa 2. KaXKabI UTPOK YYaCTBYET B YETbIpPEX MapTUSAX.

IAKcMoMma 3. B KaxaoM napTum y4acTBYHOT A4Ba UIPOKa.

AKcoma 4. ns Kaxabix ABYX UTPOKOB MMeeTcA He 6o/1ee o4HOM NapTUM, B KOTOPOM OHKM 06a y4acTByIOT.
M3 3TMX aKCMOM MOXKHO BbIBECTW PAL TEOPEM.

Teopema 1.41Cn0 UrPOKOB HE MeHbLUE NATU.

/10Ka3aTeNbCTBO. TaK KaK Hy/ib- YETHOE YMCNO, TO MO aKCMoMe 1 YNCo UTPOKOB He PaBHO HY A, T.€.
CyLLeCTBYET XOoTA 6bl 0AMH UIPOK A. DTOT UIPOK B CUJTY aKCMOMbI 2 YYaCTBYET B YETbIpex NapTuax, NpUYem B
KaxkAoM U3 3TUX NapTUin, Kpome A, y4acTByeT elle oAnH Urpok (akcrmoma 3). Myctb B,C,A,E - urpoku,
OT/IMYHbIE OT A, KOTOPbIE Y4aCTBYIOT B 3TUX NapTusx. Mo akcmome 4 Bce urpoku B,C,4,E pa3nnyHbl (ecnm
6bl, Hanpumep, 66110 B=C, To 0Kasanochk Hbl, YTO UMEITCA ABe NaPTUN, B KOTOPbIX YHaCTBYIOT UTPOK A 1
urpok B=C).UTaK, Mbl Hawwm yxe naTepbix urpokos: A,B,C,[,E. Ho Toraa no akcmome 1 4nMcno UrpoKoB He
MEHbLUE NATH.

[Teopema2. Y1cno Bcex BbICTYNAEHWIA UTPOKOB YETHO.
g- HEKOTOpasA NapTuA, BBEAEM HOBOE MNMOHATHE - (q, A)- BbICTyNeHME UrPOKa.

1oKa3zaTenbcTBO. Kaxkaaa napTva AaeT ABa BbICTynieHMa Urpokos (g, A),(g, B), (no akcmome 3), uncno Bcex
BbICTYMNJ/IEHUI 2N, rAe n uncno nrpokos (A 4). ChegoBaTeibHO, YNCO BCEX BbICTYMNIEHUIA UTPOKOB KPaTHO 2,
T.e. YeTHo.

Teopema 3.41C/10 BbIMIpbIE B TYPHUPE HE NPEBbILAET YUC/I0 UTPOKOB.

/10Ka3aTeNbCTBO. MyCTb N - YUCI0 UTPOKOB, TOFAA 2N - YUC/IO BbICTYNIEHUIM UTPOKOB (A), n - Yncno
CbirpaHHbIX NapTuii (A3). PaccMoTpum ABa cayvas:

Bo Bcex naptuax bbian nobeauTenb M NpourpasLimMin. Torga Y1Cao BbiMIpblLLe byaeT paBHO YMCy NApTUiA,
T.e.n.

HeKoTopble NapTMM 3aKOHYUAUCH BHUYbIO, MYCTb TakMX NapTuit byaet k. Torga B octaswumxca n - k naptmax
6bin BbISBNIEH NOBeAUTENb, T.€. YACI0 BbIUIPbILIEN He NPEBbILWAET YAC/IO NapTuii. Teopema foOKasaHa.

Mpumep 2.

Ol'lpe[l,e}'IMTb BbINO/IHEHME aKCMOM B NpeAcTaB/ieHHbIX Ha PUCYHKaX 1-4 MHOXeCTBax.
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Puc. 1 Puc. 2 Puc. 3 Puc. 4
PeweHwue.

Ha pucyHKke 1 n3obparkeHo MHOKeCcTBO, B KOTOPOM BbIMOJIHAIOTCA aKCMOMbI 2 1 3, HO HEe BbIMOJ/IHEHA
akcnoma 1 (akcMoma 4 He MMeeT 34eCb CMbIC/1A, TaK KaK B MHOXKECTBE HET 3/IeMeHTa, HENOCPEACTBEHHO He
CNeayoLEero HA 3a KakMm ApYyrum);.Ha PUCYHKe 2 NOKa3aHO MHOXECTBO, B KOTOPOM BbIMO/IHEHbI aKCUOMbI
1, 3 n 4, Ho 3a 3/1IEMEHTOM @ HEMNOCPEeACTBEHHO C/IeAYIOT ABa 3/1eMEHTa, a He OAMH, Kak TpebyeTcs B
aKCMOMe 2; Ha PUCYHKe 3 M306parKeHO MHOXKECTBO, B KOTOPOM BbIMOJIHEHbI aKCMOMbI 1. 2 U 4, HO 3NeMeHT
C HENOCPeACTBEHHO CAeAYeT KaK 3a 3/IEMEHTOM d, TaK U 33 3N1eMEHTOM b Ha pUCyHKe 4 n3obpaxeHo
MHOeCTBO, B KOTOPOM BbINOAHEHbI aKCMOMbI 1, 2, 3, HO HEe BbINOAHAETCA aKCMOMa 4 — MHOXXEeCTBO TOYEK,
neXalnx Ha nyye, coaepXuT 1 n BmecTe ¢ KaxablM YMCAOM OHO COAEPKUT HENOCPEACTBEHHO ceaytoliee
33 HUM YMCNO, HO OHO He COBMagaEeT CO BCEM MHOMKECTBOM TOYEK, MOKA3aHHbIX Ha PUCYHKeE.

Mpumep 3.

/10Ka3aTb, YTO AN Ntoboro HaTypasbHOro YMCNA UCTUHHO PaBeHCTBO 104 + 27 + 310+ ... +11(3n
+1)=n(n+1)°.

PeweHwne. Mpu n= 1 gaHHOe yTBEPKAEHME UCTUHHO: B YacTK paBeHCcTBa Meem: 1 e 4 =4, B npasoii: 1 ¢ (1
+ 1)°=4.

/ToKarkem Tenepb, YTO eC/IN AaHHOEe YTBEPKAEHNE UCTUHHO NpU N =K, T. €.

le4 + 207 + 3010 + ... + k(3k +1) =k(k +1)°, TO OHO UCTUHHO 1 Npu 11 = k+1, T. e.

14 + 207 + 3010 + ... + k(3k +1)+ (k+1)(3k +4) =(k+1) (k +2)°.

B BbipaxkeHMM 104 + 207 + 310 + ... + k(3k +1)+ (k+1)(3k +4) cymma nepBbIX kcnaraembix no
npeanonoxeHuio pasHa k(k +1)°, 4To AaeT BO3MOXKHOCTb MPUBECTM JaHHOE BbIPaXKEHME K BUAY:
k(k+1)*+(k+1)(3k+4). JanbHeiilume npeobpa3oBaHUA NONYYEHHOTO BbIPAXKEHUA NPUBOAAT K CeytoLLEeMY:
k(k+1)*+(k+1)(3k+4)=(k+1)[k(k +1)+(3k +4)]=(k+1)(K*+4k+4)=(k+1) (k +2)°.

Takum 06pa3om, 14 + 27 + 3010 + ... + (k+1)(3k +4)=(k+1) (k +2)%, uTo 1 TpeboBanoch AoKa3aTb. Ha
OCHOBaHWMW A0KA3aHHOIO 3aK/1lo4Yaem, YTO AaHHOE YTBEPHKAEHWUE UCTUHHO ANA Nto60oro HaTypanbHOro

uuecna .
Mpumep 4.
NokasaTb ‘1@@.—_@%2'
PeweHwue.
1(-+D
Mpu n=1 gaHHoOe yTBEepPXKAEHUE NCTUHHO: 1272 .

lokaxkem TeNnepb, YTO eCnn AaHHOE yTBEpPKAOEHNE UCTUHHO NPpUN 1M = k, T. €.

<3
B2t — TO OHO MCTMHHO W NpY 1 = k+1,T. e.

= TS S
s

— p—
k(K +1)
B sbipaskernn  IH=t= <ty \ima nepsbix kcnaraembix o Npeanono)eHuio pasia — 55—,
2
UTO AaeT BO3MOMKHOCTb NPUBECTH AAHHOE BbIPAKEHNE K BUAY: — — A<D fanpreiiwne

I'Ip606pa3OBaHVIFI NOZIY4E€HHOTO BblpaXKeHUA NPUBOLAAT K C/ieAyoWeMy:
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[TakmMm obpasom,

TpeboBanoch A0Ka3aTb. Ha OCHOBaHMM A0Ka3aHHOIO 3aKAl0Yaem, YTO AaHHOE YTBEPKAeHNEe UCTUHHO ANs
ntoboro HaTypanbHOro YMcna .

Mpumep 5. Jokaxkem, uto(  a, b N) a+b#b.

PewweHue. MycTb @ — NPOU3BOJIbLHOE HaTYpasibHOE YMCNIO, 8 M — MHOXECTBO TeX 1 TONbKO Tex unucen b, ans
KOTOPbIX AaHHOE YTBEPKAEHNE NCTUHHO. Toraa 1 npuHagnexuT mHoskecTsy M, Tak Kaka+1#1 — UCTMHHOe
HepaBeHCTBO. Ecam uncno bnpuHagnexut M, T.e. a+b#b, To n b’ npuHagnesxkuTt M, T.e. a+ b"2b",
NeiicTBUTENbHO MO BTOPOMY CBOViCTBY croskerns HO=@HD og+bzb, 3Hauur, @+HD) = o
aKkcuome 4 mHoskecTBa Mu NcoBnazatoT, cieoBaTe/bHO, A8 N0DbIX HAaTYPasibHbIX YMCeN anbBePHO
yTBEpPXKAEHNE a+bzb.

Mpumep 6.

MPUMEHMNTE 3aKOHbI C/IOXKEHWSA, YMHOMEHMA U BbIUMC/IMTE PE3YNbTaT, Kaskabli Cy4ai MCNonb30BaHUA
3aKOHOB 06 bACHUTE:

a) 7091+(1819+509)

7091+(1819+509)= 7091+(509+1819)= KOMMYTATUBHBIA 3aKOH  CIIOKCHUS
HaTypaJbHbIX YMCEI

=(7091+509)+1819=7600+1819=9419 ACCOLMATUBHBIM  3aKOH  CIIOKCHUS
HATypaJbHbIX YMCEI

b) (372*4)*5
(372*4)*5=372*(4*5)=372*20=744 ACCOLMATUBHBIA 3aKOH yMHOXXEHHS
HATYPaITbHBIX YHCEIT

Mpumep 7.

BanuwuTe AMCTpM6yTMBHbIﬁ 3aKOH YMHOXEHWNA OTHOCUTE/IbHO C/IOXKEHNA ONA HATYPaA/IbHbIX YMCEN U,
MCNONb3yA ero, Bbl4NCAnTe 3Ha4eHUE BblparKeHUnA:

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

49*14+11*49+25*51=
=49*(14+11)+25*51= JIEBBIN JTUCTPUOYTHUBHBII 3aKO0H
YMHOKEHHSI OTHOCUTEIIBHO CIIOKECHUS
=49*25+25*51=
=25*(49+51)=25*100=2500 JIEBBIN JTUCTPUOYTHUBHBIN 3aKO0H
YMHOKEHHSI OTHOCUTEIIBHO CIIOKECHUS

KoHTponbHas paboTa

Tema «AkcumoMaTHdecKast TEOPpUs LEJIBIX HCOTPUIATCIIBHBIX YHUCEID)

1. IIpoBepbTe BHIMOIHUMOCTH akcuoM Ileano mms MHOXecTBa 5, 6, 7, 8, 9, 10, 11,
2. I[OKa)KI/ITe HCIIOJIb3YA MCTO MaTeMaTHYEeCKOU WHAYKIHUU, YTO JJIA JIIO6OFO HaTypaanoro
uKclIa N HCTHHHO paBeHceTBo: 142425+, +2"=2"1/
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3. [IpumeHuTe 3aKOHBI CIOKEHUS, YMHOKEHHSI M BBIUUCINTE PE3YJIbTAT; KAKIBIA ciaydail

HCII0JIb30BaHUs 3aKOHOB OOBSICHUTE:
a) (9073+1329)+2671;
b) 125*15*6*8.

4. 3anumure AUCTPUOYTHBHBIA 3aKOH YMHOXKEHHS OTHOCUTENIBHO  CIIOKEHMS IS
HaTypaJbHBIX YHUCEI U, UCTIOJB3Ys €r0, BHIYUCIUTE 3HAUCHUE BBIPAXKEHUS:

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

5. B nmpamatnueckoM KpyxKe 3aHUMAIOTCs 6 YIEHUKOB, B KPY)KKE XYI0KECTBEHHOTO YTCHUS 4
yueHuka. CKOJIBKO BCErO YYCHHKOB 3aHMMAETCsl B 3TUX JIBYX Kpyxkax? Paccmorpute Bce
BO3MO>KHBIE CITy4Yau.

6. [Tomb3ysicCh KOMMYTAaTUBHBIM 33aKOHOM CJIO)KCHUS, HAIUIINTE BBIPAKCHUS, pPABHBIC
JaHHOMY:

a) 37+5;
b) (8+16)+9;
C) (at+b)+c.

7. HpI/IMeHSIH aCCOI_II/IaTI/IBHI:Jﬁ 3dKOH CJIOKCHHUS, 3aMCHUTE KAXKAYIHO CYMMY paBHOﬁZ
a) (2873+45 681)+34319;

0) 57 867+(22 133+799 495).
8. YKaxxuTe 3aKOH CIIOKEHHSI, HA KOTOPOM OCHOBAHO BBIYHCIICHUE CYMMBI:
9+6=9+(1+5)=(9+1)+5=10+5=15.
9. Pemute ypaBHEHHUS:
a) x+17=28; 6) 37+a=1000.
10. Boruncnute Hanbosee palMOHAIBHBIM 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 13 3Tix cnoco6oB 1Jis KaxJ10ro mpuMepa Hanbosee ynoden?
12.Haiigute 3HaYeHUE BRIPAXCHHUS PA3IUYHBIMH  CIIOCOOAMH:
a) 5786 - (356 - 214)
6) 3094 - (752 - 205)
13. 3amummre B BUJIE TPOU3BEICHHS CYMMY:
a) 1283+1283+1283+1283
14. Tlonp3ysch KOMMYTaTUBHBIM 3aKOHOM YMHOXKEHUS U CII0KEHUS, HAIUIINTE BBIPAXKEHUS,
paBubie a*(b - C).
15. OObsicHUTE pelieHue:

935*1001=935*(1000+1)=935000+935=935935
Chopmynupyinte NnpaBUIO YMHOXKEHMA Ymcna Ha 1001.

16.TIpumenuTe AUCTPUOYTHBHBIA 3aKOH YMHOKEHHS:
a) (m-7)*8
6) (8-a)*25

8) 7*(b -20)

r)a-(k-11)
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17. Vcrionp3ys onpeneneHue AeIeHUs U CBsI3b JICJICHUS C YMHOKEHUEM PEIIUTE YpaBHEHUE:
a)7 * x ¥ 5=175
B)5*4*2=1600
6)4 * x * 11=880

r)14 * x * 3 *2=84

18. HaiinuTe nByMs cioco0amu 3HAYCHUE BBIPAYKECHUS:
a)(670+134) : 67  B) (375+2025) : 25
0)(7575—75): 75 1) (210-21):21

19. Bpruuciaure yacTHOE:
a) 188 366:38 B) 185 724 : 99

6) 91563:23  r)411431:83

KonrponsHas pabora
Tema «CucTEMBI CUACIIEHU

1. 3apaHue gnA Bcex BApUAHTOB:

1)  Kakue ymcia 3anicaHbl pPUMCKUMU HUAPPAMH:
a) MCMXCIX; 6) CMLXXXVIII; 8) MCXLVII?
2)  3amuImTe roji, MECsI ¥ YMCI0 CBOETO POXKICHHS C TIOMOIIBI0 PUMCKHUX ITHUQD.

2. BblbpaTb BapMaHT 3a4aHuMA COMMacHO HavyanbHoM BykBe Ballei pamuamu.

Howmep Havanbnas OykBa
BapuaHTa bamunn

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

2 3, 1,K,J, M, H, O

3 ILP,C,T,V,®, X

4 I, 4, I, LT, 9, O, A
Bapuanrt 1

1. IlepeBeaute uncia U3 IECATUYHON CHUCTEMBbl CUHCIIEHUS B ABOUYHYIO, BOCBMEPUUHYIO U

MICCTHAAUATCPUIHYIO CUCTCMbI CHHUCJICHUS.
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a) 949;

6) 763;

B) 994,125;

r) 523,25;

1) 203,82.

2. IlepeBenute yucia B IECATUUHYIO CUCTEMY CUMCIICHHS.

a) 1110001115;

6) 10001101 15;

B) 1001100101,10015;

r) 1001001,011y;

n) 335,7s;

e) 14C,A15.

3. BuITIOJTHATE CIIOKEHIME YUCEI.

a) 1110101010,+101110015;

6) 1011 1010,+100101005;

B) 111101110,1011,+1111011110,15;

r) 1153,25+1147,32g;

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

4. BeInoIHATE BEIYUTAHUE YHCEI.

a) 1000000100,-1010100015;

6) 1010111101,-111000010,;
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B) 1101000000,01,-1001011010,011,;

F) 2023,58-527,48;

I[) 25E,616-1Bl,516.

5. BINoJIHUTE YMHOKEHHE YUCETT.

a) 1001011,*1010110,;

6) 1650,2*120,2;

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

Bapuanrt 2

1. HepeBez[HTe quciia U3 I[GCSITI/IIIHOI;'I CUCTCMbI CUHCIICHUA B ABOMYHYHO, BOCBMCPUYHYIO U

MCCTHAAUATCPUIHYIO CUCTCMbI CUHNCIICHUA.

a) 563;

6) 264;

B) 234,25;

r) 53,125;

1) 286,16.

2. HCpCBCI{I/ITC quciia B JCCATUYHYIO CUCTEMY CUHUCIICHUA.

a) 1100010010y;

6) 100110115,

B) 1111000001,015;

r) 10110111,015;

n) 416,1s;

e) 21 5,715.
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3. BuIoTHUTE CII0KEHME YUCEI.

a) 10111111,+1100100005;

6) 110010100,+1011100001;

B) 1000000101,0101,+1010000110,015;

r) 1512,45+1015,2g;

Il) 274,516tDD,445.

4. BpIMoJHUTE BEIYUTAHUE YHCEI.

a) 1000001001,-111110100,;

6) 1111000101,-1100110101;

B) 1100110101,1,-1011100011,015;

r) 1501,34g-1374,54;

I[) 12D7316-391616-

5. BBINTOTHUTE YMHOXKEHUE YUCEIL.

a) 111101,*1010111,;

0) 1252,145*76,04s;

B) 66,6816*1E,316.

Bapuanr 3

1. HepeBe)mTe qucia u3 )I@CSITH‘IHOﬁ CUCTEMBbI CUHCIICHUA B IBOMYHYIO, BOCBMCPUYHYIO U

MCCTHAAUATCPUIHYIO CUCTEMBI CUHNCIICHUA.

a) 279;

0) 281;

B) 841,375;
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r) 800,3125;

1) 208,92.

2. IlepeBenuTe Uncia B JECATUIHYIO CUCTEMY CUUCIICHHSI.

a) 11001110015;

6) 100111015;

B) 1111011,0015;

r) 110000101,015;

1) 1601,56g;

e) 16E,B415.

3. BuImosHATE CII0KEHME YUCEI.

a) 1000100001,+1011100110;;

6) 1101110011,+111000101,;

B) 1011011,01,+1000101110,10015;

r) 665,15+1217,23;

1) 30C,71612A1,816.

4. BeInoIHATE BEIYUTAHUE YHCEI.

a) 11110010,-101010015;

6) 1110100001,-1011001001>;

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

F) 166, 145-143,25;

I[) 287,A16-62,816.
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5. BBINIOHUTE YMHOXKEHUE YHUCEIL.

a) 1001001,*100010;;

6) 324,26%122,12g;

B) F,416*38,616.

Bapuant 4

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

MICCTHAAUATCPUIHYIO CUCTCMbI CHHUCJICHU .

a) 737,

0) 92;

B) 934,25;

r) 413,5625;

1) 100,94

2. HepeBez[HTe qucia B JCCATUIHYIO CUCTEMY CUHUCIICHUS.

a) 1110000010;

6) 1000100;

B) 110000100,0015;

r) 1001011111,000115;

) 665,42;

e) 246,1816.

3. BEIITOJTHUTE CII0KEHUE YHUCET.

a) 11110100,+1101000015;

6) 1101110,+1010010005;
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B) 1100110011,1,+111000011,1015;

r) 1455,045+203,3g;

I[) 14E,816+l84,316.

4. BBIIOJHUTE BEIYUTAHUE YHCEN.

a) 1000010101,-1001010005;

6) 1001011011,-101001110,;

B) 111111011,101,-100000010,015;

r) 341,25-275,2s;

,I[) 249,516-EE,A15.

5. BBINIOIHUTE YMHOXKEHUE YHCEIL.

a) 1001000,*10100115;

0) 412,5¢*13,1s;

B) 3B,A16%10,416.
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MpakTnyeckoe 3aHATUE NO pasgeny « MHoxKecTBa. MaTemaTuyecKue yTBEPXKAEHUA U UX CTPYKTYpa»

[Tema 1. MHOKecTBa 1 onepaumm Hag HUMMN

MHoxecmeo. InemeHm mMHoxcecmead. Cnocobbl 3a0aHUS MHOMXecmea. Yucsiosslie MHOXcecmaa

Mpumep 1.

1. 3anummre MHOXKECTBO A, 3JIEMEHTaMU KOTOPOTO SIBIISIFOTCS LIeJble Yncia Oonpime -3 U

MCHBIIINC 2, HCIIOJIB3YA CUMBOJMYCCKUC 3AIIMCH XaAPAKTCPUCTHICCKOIO CBOICTBa U MNEpCUUCIICHUSA

hIIEMEHTOB MHOKECTBA. BepHo, mm, uto: a) 2 A;6)0  A;a)-3€ A?

PeweHune:
1. 3agaguM MHOXKECBO A, IEPEYUCIICHUEM BCEX €ro AJIEMEHTOB:
A={-2,-1,0,1}.
2. 3agaauM MHOKECBO A, OITMCAHUEM XapaKTEPUCTUUYECKUX CBOMCTB €ro 3JIEMEHTOB:

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

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

PasHble MHOXecmead. [ToOMHoxecmsa. [paguyeckas unarocmpayus MHoXecms. Jua2pammesl

Sdnepa-BeHHa.
Mpumep 2.

CocraBbTe LEeno4km BK/IHOYEHWI, TaK yTOObI KaxXgoe cnegyrouee MHOXECTBO coaepraio

npegplaywee. M306pasmte pesynbTaT Npy NOMOLLM Kpyros ditnepa-BeHHa.
A - MHOXeCTBO paBHOb6eApPeHHbIX TPEYro/bHUKOB,
B - MHOKecCTBO BCeX TPeyro/nbHUKOB,
C - MHOeCTBO PaBHOCTOPOHHUX TPEYro/IbHUKOB.
PeweHue:

TaK KaK N11060#1 paBHOCTOPOHHUI TPEYroNbHUK ABASETCA paBHObeApPEeHHbIM, AeNaem BbIBOA, YTO

nto6oit anemeHT MHoxKecTea C 061a4aeT XapakTepUCTUHECKMM CBOMCTBOM MHOMECTBa A, cneaoBaTtenbHo,

no onpegenexHnto C  A.

Mo aHanornu ntoboi anemeHT MHOXKecTBa A 06/1a4aeT XapaKTepPMUCTUYECKMM CBOMCTBOM
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MHOXecTBa B, cnepgosartenbHo, no onpegeneHnio A B.

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

Puc. 1 LlenouKka BkatoyeHnn C A B.

MepeceyeHue mHoxcecms. ObbeduHeHUe MHOX(ecms

Mpumep 3.
Hanpgute nepeceveHne n obbeanHeHme mHoxkectea A={2, 3, 4, 5, 6, 7} n mHoecTBa B, ecnu:

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

0)B={3,5 7}
B) B={0, 1, 8, 9};
rB= ;

mB={0,1,23,4,5,67,8, 9}

[nAa Kaxkaoro cnyyasa caenamte pUCYHOK.
PeweHwue:

a) I[J'I}I TOTO, YTOOBI HAUTH NEepeCCUYCHUEC MHOKCCTB, 11O OIIPCACIICHULIO CIICAYCT BBISIBUTDH

[TC DJICMCHTBI, KOTOPBIC OAHOBPCMCHHO IMPUHAJICIKAT MHOXKCECTBY Aun MHOXCCTBY B.

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

Puc. 6 Ilepeceuenne MuoxectB A B.
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st Toro, 4TOOBI HAalTH O0OBbETUHEHHE MHOXKECTB, TI0 OMPEICIICHUIO CIeIyeT BhIOpaTh BCE

AIIEMEHTBI, KOTOpBIE IPUHAIEKAT MHOKECTBY A, WM MHOKeCTBY B (puc. 7):

A B={234,56,7,0,1}.

Puc. 7 O0benunenue MHOXeCcTB A B.

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

Puc. A B=B,B A

A B={2,3,4,56,7}),1.e.A B=A.(puc.9)

Puc.9A B=A

B) A B = , T.K. HCT DJICMCHTOB KOTOPbIC OAHOBPCMCHHO IMMPHUHAIJICIKAIN OBl

MHOkecTBY A u B (puc. 10).

OO

Puc. 10 A B=

A B={23,4,56,7,0,1, 8,9} (puc. 11).

il
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Puc. 11 A B

(7

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

rNA B= ;

A B=A (puc. 12).

mA B={23,4,56,7},1.e. A B=A, cienoBarensuo, A B (puc.13).

Puc. 14 A B=A.

/IonosnHeHUe K MHoxcecmay. Pa3Hocmes MHOXecmes. YHU8epCcaabHOE MHOMECME8O.

Mpumep 4.

1. Haiinute pasHocTh MHOKecTBA A = {2, 4, 6, 8, 10} 1 MmHOXecTBa B, ecnu:

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

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

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

e)B=
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Jl1st KaXoro cirydast IpeICTaBTe PUCYHOK.

Pemenne:

st Toro, 9TOOBI HAMTH Pa3HOCTh MHOXKECTB AU B, 1o onpeneneHuto ciieyetr BHIOpaTh BCe
>JIEMEHTBI, MPUHAIJICKAIINE MHOKECTBY A U HE MPUHAJISKAIIME MHOXKECTBY B.

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

A\B=1{2,4}.

Puc. 20 PasHocTb AByx MmHoKecTs A\B

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

A\B = {4, 8}.

Puc. 21 PasHoCTb AByX MHOXecTB A\B=B'.

B »TOoM npumMepe MHOkeCTBO B sBIIsI€TCS MOAMHOXKECTBOM MHOKECTBA A M Pa3HOCTH MEXKY)|
MHOKECTBOM A M MHO>KeCcTBOM B Takoro poaa B MaTEMaTUKE yACIAIOT ocoboe BHHUMAHHEC, Ha3bIBast
e JI0TIOTHEHHEM KO MHOXKEeCTBY B 710 MHOXecTBa A, T.e. A\B= B'.

B)A={2,4,6,8,10},B=16, 2, 8, 10, 4}.

@

B nanHOM npuMepe MHOXKECTBO A paBHO MHOXeCTBY B, cienoBatensno, A\B= .
r)A={2,4,6, 8,10}, B=1{1, 3, 5}.

B AaHHOM npmumepe MHOXeCTBo A 1 MHOXecTBO B He umetot O6LLI,MX 3/1EMEHTOB, CheaoBaTeNbHO,
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A\B={2, 4, 6, 8, 10}, cneposaTtenbHo, A\B=A.

A B

Puc. 22 PasHoCTb ABYX MHOXecTs A\B= A.
a)A={2,4,6,8,10},B={2,4,6, 8,10, 12, 14}.

B AaHHOM npumepe MHOXecCTBO A ABAAETCA NOAMHOXKEeCTBOM MHOXeCTBa B, T.e. Bce anemeHTbI

MHOXecTBa A NpUHaagnexXatT MHOXeCTBy B, chepoBatenbHo, Pa3HOCTb MeXAy MHOXXeCTBaMM AunBHe

MMeET HN OOQHOTO 31IEMEHTa, T.€.

A\B=

Puc. 23 Pa3HOCTb ABYX MHOXecTB A\B=
Kopmec
Mpumep 5.
CKonbKo 6yKB B cnose «bapabaH»? CKOMbKO pasnyHbIX 6YKB B 3TOM c/ioBe?
PeweHue:

Mepeuncanm sBecb Habop BYKB, BXOAALMX B CI0BO «bapabaH» M NOACHMTAB MX NOJYUUM YNCNO 7.

Pa3nuuHbIX ByKB B 3TOM c/ioBe 4.

eKkapmoeo npoussedeHue MHOXecms

Mpumep 6.

3anuiuTe Bce IBY3HAUHbIE YK CIIa, HU(PBI 1ECATKOB KOTOPHIX MPUHAAJIEKAT MHOKECTBY A =
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{1, 3, 7}, a undpsl equnui - Muoxecty B={0,5}.
Pemenue:
B 3amucu yncna BaxeH nopsiok nudp, T.e. 1r000e ABY3HAYHOE YHCIIO COCTABICHHOE HAMH —

TO yrnopsaoueHHas napa snemenros 10, 15, 30, 35, 70, 75.
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3agaHna K NPaKTUYeCKUM 3aHATUAM U NPUMEPLI pelleHnA 3a4au4

BuHapHble oTHoWweHUA. KonnyecTtBeHHaA TeOpUA MHOXKECTBA Lie/bIX HeoTpULLATeIbHbIX Yucen

[Tema 4. CoOTBETCTBUA MeXAY ABYMS MHOXECTBAMU

Coomesemcmeaus mexdy 08yma mHoxecmeaeamu. [ToHamue coomsemcmaud. Cnocobbi 3a0aHUA

coomeemcmeuli

Mpumep 1.

CootBetctBMe R mexay MHoxecTBamu X 1 Y 3agaHo npy nomowy rpada (puc. 1). a) Nepeuncante
napbl Ynucen, NnpuHagneKaline rpadpuKy AaHHoro cootTseTcTeus; 6) MocTpoinTte rpadumk cootseTcTBmA R B

NPAMOYroNbHOW cUCTEMe KoopauHaT; B) MocTpoiiTe rpadumk cootseTcTusA R, 06paTHOro gaHHOMY.

Puc. 1

PeweHrune:

a. Kaxmas mapa uucen, npuHamiexamnias rpaduky JaHHOTO COOTBETCTBHS Ha Trpade coemuHeHa
ctpenkoi. [ToaTomy rpaduk cocrout u3 nap: {<-1, 0>, <-1, 1>, <-1, 2>,<0, 0>,<1, 0>, <2, 0>, <2,
1>, <2, 2>}
b. Kaxnyo mapy uuncen. IlpuHamiexaimryio rpaduky cooTBeTcTBHs R, M300pasum TOYKOH B
MPSIMOYTOJIBHOM crcTeMe KOopArHAT. MHOXKECTBO TOUEK Ha PUCYHKEZ2H €CTh IpadUK COOTBETCTBUSA

R.
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Puc. 2

c. Tak kak rpad COOTBETCTBHS R noyiydaercss w3 rpada cooTBeTcTBHS R H3MeHEeHHEM
HAIPaBJICHUS BCEX CTPEIIOK, TO TIpauK COOTBETCTBHUS R! moxno MOJIYYUTh U3 Trpaduka
COOTBETCTBUS R, MOMEHSB B Ka)K/I0# Mape MecTaMH a0CITUCCY U OpAMHATY: R'1:{<O, -1>, <0, 0>, <0,
1><1, 2><2, 2>, <1, -1>, <2,-1>, <0, 2>}. B npsaMoyroipHO#il cHcTeMe KOOpIAMHAT Trpadukl

coorercteus R mveer Bux (cm. puc. 3).

Puc. 3
Mpumep 2.

3amaiiTe BCEeMHU W3BECTHBIMHU CITOCOOAMU COOTBETCTBUE MEXYy MHOKecTBaMu X={45, 0, 12,
17} m Y={3,4, 5, 9} «uucnao X KpaTHO YUCIY y».

Pemenne:

MocKonbKy COOTBETCTBME - 3TO NOLMHOMXECTBO, TO ero MOXHO 3343aBaTb Kak noboe MHOXeCTBO,

T.C..

1. ITpu oMoy MpeaIoKeHus ¢ ABYMs IEPEMEHHBIMHU: X ¢ Y IIPH YCIOBHUH, 4TO X € X, Y€

2. nepeunciIuB BCe Maphl YIEMEHTOB (I/e MEepBbli dIeMEHT NPUHAIEKUT MHOXKECTBY X,
BTOpPOIl - MHOXeCTBY Y), HaXOISIIUXCS B 3alaHHOM cooTBeTcTBUU: {(45, 3), (45, 5), (45, 9), (0,

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

3. npu nomontu rpada (puc. 4);




Puc. 4

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

JICKapTOBa IIPOU3BCACHUA XXY H TOYKaMHU IIIIOCKOCTHU CYIIECTBYET B3aMMHO OJHO3HA4YHOC

COOTBETCTBHE (puC. 5).

i
X
Puc. 5
5. Ipu oMo TaGIHUIIBL.
Tabnuua 1.

X:y 3 4 5 9
45

0

12

17

lMpakmuyecKue 3a0aHuUsA 078 camocmosmesbHol pabomeol

1. CootBerctBue Mexay mHOxkecTBamu C={1, 2, 3, 4,5} u D={5, 6, 7} TakoBo, 4TO ero rpadux

COCTOMT M3 Iap, B KOTOPBIX IepBasi KOMIIOHEHTa B3ATa U3 MHOxecTBa C, a BTopas - u3 D u
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Oonblie mepBoil KOMMOHEHTHL. [locTpoiliTe Tpad 3TOro COOTBETCTBHUS, TI'padUK 3TOTO
COOTBETCTBUS B IPSAMOYTOJIBHOM cucteme koopaunar. [loctpoiite rpad npoTHBOIMOIOKHOTO
COOTBETCTBUS, TpaUK IPOTHBOIOJIOKHOIO COOTBETCTBUS B IPSIMOYTOJBHOW CHUCTEME

KOOpAUHAT.

B3aUMHO 00HO3HAYHbIE cOOM8emcmaeus

Mpumep 1.

B KaXKa0M LWKoNe KaXA0My K/1acCy COOTBETCTBYET KNACCHbIN XypHas. ITO COOTBETCTBUE ABAAETCA

B3aMMHO OA4HO3HAYHbIM.
Mpumep 2.

OaH TpeyronbHUK ABC (puc. 6). A;Ci- cpeaHAsa NMHUA TPeyroabHUKa. MNycTb X — MHOXKecTBO ToYeK

Ha oTpe3sKe A;C;, Y - MHOXecTBO To4veK Ha AC.

Puc. 6

MpOM3BONbHYIO TOUKY X OTpe3Ka A;C; coeANHUM C BEPLUMHOMB TpeyroabHMKa OTPEe3KOM NPAMOM
TMHUKW U NPOAO/IKMM ero Ao nepeceveHms ¢ AC B ToUKe y. [loCTaBUM B COOTBETCTBME TOUKE X TOUKY Y,
NOCTPOEHHYIO TaKMM 06pasom. Mpu 3TOM MeKAY MHOXKecTBamun X 1 Y 6y4eT yCTaHOB/IEHO B3aUMHO

OAHO3HAa4YHOE COOTBETCTBUE.

[elicTBUTEeNIbHO, HETPYAHO Y6eanTbea B TOM, UTO KaxKAowW TouKe oTpesKka A;C; COOTBETCTBYET OAHa
M TONbKO 0AHa TOYKa oTpeska AC 1, Ha0bOPOT, Kaxkaan ToUKa oTpeska AC NnocTas/jeHa B COOTBETCTBME

OAHOM N TONIbKO OAHOW TOUKe oTpe3Ka A;C;.

lMpakmuyeckue 3a0aHuUA 0718 camocmosmesnbHol pabomel
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1. 3apmaiiTe mpu momoIny rpada Tpu COOTBETCTBHUS MEX Iy MHOKecTBamMu X={a, b, ¢} u Y={2, 4, 6}

TaK, YTOOBI OJHO U3 HUX OBLIO B3aUUMHO OJHO3HAa4YHBbIM.

[Tema 5. BUHapHbIe OTHOLWEHUA Ha MHOXXECTBe

lMoHaMuUe omHoweHuUs Ha MHoxecmee.Ceolicmea omHoweHul

Mpumep 1.

BblACHMTE KaKne 13 cneayowmx OTHOLWEHWI o6nap,a+0T CBOMCTBOM ped)J'IEKCMBHOCTM,

QHTUPEdNEeKCMBHOCTU, He 0613 4aEeT HU TEM HU APYTMM CBOMCTBOM .

R — OKaH4YMBaTbCA OAHOM U TOM e Lundpon Ha MHoxKecTBe N;

Q — 6bITb HMMKE POCTOM Ha MHOMECTBE NtoAeN;

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

PeweHnune:

OTHoweHue R 06/1aaaeT CBOMCTBOM  pedIeKCMBHOCTHU, TaK KaK /060 31eMeHT HaTypanbHOro

MHOXeCTBa Haxo4uTcA B 3a4aHHOM OTHOWEHUKU C CaMUM CO6OI7I, TO eCTb OKaH4YMBaeTCA OAHOVI N TOM Ke

umdpoin.

OTHoweHne Q 06ﬂaABET CBOWMCTBOM aHTMped)}'IEKCMBHOCTM, TaK Kak HYM O4UNH 4eNoBEK U3
MHOXeCTBa mop,ef& Heé HaXxoAauTcA B 3a4aHHOM OTHOWEHUN C CaMUM CO6Ol71, TO €CTb HM OAMH YENOBEK HE

MOXKeT BbITb HUXKe cebs pocTom.

OTtHoweHwue T He ob61asdaeT HU CBOMCTBOM  pedIeKCUBHOCTU, HU CBOMCTBOM
QHTUPedIEKCMBHOCTU, TaK KaK A1 OAHWUX 3/1eMEHTOB, Hanpumep, 11aHHOoe OTHOLWEHMWE BbINONHAETCA —

OHa ABNIAETCA Aenntenem noboro anemeHTa 13 X, a onAa Apyrux HeT — Ha 0 pennTb Henb3A.

Mpumep 2.

BblACHUTE KaKkue u3 cneayrouwmx OTHOLLEHW o6na,u,a+0T CBOWMCTBOM CUMMETPUYHOCTU,

AHTUCUMMETPUYHOCTU, HE o6na,u,aeT HUN Tem HU Opyrum CBOMCTBOM .

R — 6bITb MeHbLLE HAa MHOXKecTBe uenbix yncen Z;

Q — 6bITbOpaTOM Ha MHOXKecTBe geTel cembu AHs, Muwa, Urops;
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T — MMeTb B 3anNMcK 0gMHAKOBOE Koanyectso Uunop Ha mHoxectee N.
PeweHwne:

OTHoweHwue R ob6nagaeT cBOMCTBOM aHTUCMMMETPUYHOCTHU, TaK Kak anda ntobbix X,y € Z

BbINOAHAETCA ycnosue: XRyn x ¥ y = YRX,

OTHoweHne Q He ob6nagaeT HM CBOMCTBOM  CMMMETPUYHOCTU, HU CBOMCTBOM
QHTUCMMMETPUYUYHOCTM, TaK Kak OJHU 3/1EMEHTbI HaX0AATCA B 3a4aHHOM OTHoLLeHMK (ecnn Muwwa bpat

Urops, To Uropb 6paT Muwwm), a gpyrme HeT (AHA — Muwwa).

OTHoweHwue T 0bnagaeT CBOMCTBOM  CMMMETPUYHOCTU, TaK KaK Ntobble ABa 3/1eMeHTa MHOMKeCTBa
HaTypafbHbIX YNCEN HAXOLAATCA B 3a4aHHOM OTHOLIEHUM ecan X, Y € N MMetoT 04MHAKOBOE KONMYECTBO

umdp B 3anmcn, Tomy, X € N Tak e MMeloT 0AUHAKOBOE KOMYEeCTBO UMdp B 3aMUCK.
Mpumep 3.

BblicCHUTE KaKue M3 cneayolwmnx OTHOLWEHUM 06/1a4at0T CBOMCTBOM  TPAH3UTMBHOCTY,

QHTUTPaAH3UTUBHOCTU, HEe 061aAaeT HU TEM HWU APYTMM CBOMCTBOM .
R — 6bITb Aentenem Ha MHoxecTse N;

Q — 6bITb BoAbLUE Ha 2 HAa MHOXecTBe Z;

T — 6bITb APY3bAMM HA MHOXKECTBE Nt0AEN.

PeweHune:

OTHOoweHKe R obnagaeT CBOMCTBOM TPAH3UTUBHOCTM, Tak Kak ana ¥ x,y, z€ NebinonHaeTca:
€C/IM X ABNAETCA AeNUTENEM Y U Y ABNAETCA AeNUTeNeMZ, TO X ABAAeTcA geautenem z. Hanpumep, ecam 3

lnenntenb 9 n 9 genntens 45, 1o 3 aBnaetca genutenem 45.

OTHoweHune Q 0bnafaeT CBOMCTBOM aHTUTPAH3UTUBHOCTU, Tak Kak ana ¥ x,y,z€ Z

BbINONHAETCA: ecnu X 6osblue Y Ha 2u Yy 6onble z Ha 2, TO He CnenyeT, uTo X 6onbliez Ha 2.

OTHOLWeEHKE He o6nap,aeT HM CBOMCTBOM TPAH3UTUBHOCTU, HU CBOMCTBOM AHTUTPAH3UTUBHOCTMH,

TaK KaK 417 HEKOTOPbIX TPOEK NIH0AEN 3TO OTHOLIEHME BbINOHAETCA, @ A/1A HEKOTOPbIX HET.
Mpumep 4.

Ha mHoskectBe X=(3, 5, 7, 9} 3a4aHbl OTHOLWEHUA: P — «meHblue», T — «MeHblle Ha 2», M —

«MeHbLUE MM paBHO». MocTpoiTe rpadbl AaHHbLIX OTHOLEHWI U YKaXKUTe cpeam HUX rpad:

a) pednekcmsHoro;
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6) Tpa MBHOrO; \

B) AHTUCMMMETPMUYHOIO OTHOLLEHMUA.
PeweHnune:
5
7
9

Puc.7 l'pad oTHoweHma P.

v
®

Puc. 8 'pad oTHoweHns T.

AN
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Puc. 9 l'pad oTHoweHna M.

lpad oTHoweHus M asnaeTca rpapom pedNeKCMBHOIO OTHOLLEHMWSA, TaK KaK BO3/1e KaXKAoro
BnemeHTa ecTb neTns. Npadbl oTHoweHM P u M aBastoTca rpapamm TPaH3UTUBHbLIX OTHOLEHWIA (rpad
TPAH3UTUBHOIO OTHOLLIEHMA C KaXKAO0M Napoi CTPENOK, NAYLWMUX OT X K'Y U Y K Z, COAEPKUT CTPESKY, NAYLLYHO
OT X K z). [pad oTHoWweHuA T aBnseTca rpadom aHTUCUMMETPUYHOTO OTHOLIEHMSA (€CAN ABE BEPLUMHbI

rpada coeiMHEHbI CTPEJIKOW, TO 3Ta CTPE/IKa TO/IbKO O4Ha).

Mpakmuyeckue 3a0aHuA 044 camocmosamensHol pabomel

1. BoisicHuTe Kakue M3 CIEAYIOUIMX OTHOIIEHHWH O0O0JIaJaloT CBOWCTBOM  peQIeKCUBHOCTH,
QHTUPE(DIECKCUBHOCTH, HE 00JIaJaeT HU TEM HU JIPYTHUM CBONCTBOM .

R — 6bITb pOBECHUKAMWN Ha MHOMeCTBe Nloaei;
Q — 6bITb ANMHHEE HAa MHOXECTBE OTPE3KOB MI0CKOCTY;
T — 6bITb KpaTHbIM Ha X={0, 1, 2, 3, 4}.

2. BoisicHuTe Kakue M3 CIeAYIOUIMX OTHOIIEHUH 00JaJai0T CBOMCTBOM CHMMETPUYHOCTH,
AHTUCUMMETPUYHOCTH, HE 00J1a/1aeT HU T€M, HU IPYTUM CBONCTBOM .

R — 6bITb MeHbLLIE Ha MHOXecTBe HaTypa/ZibHbIX Yncen,
Q —6bITb O,D,HOKJ'IaCCHVIU,Eﬁ Ha MHOXXeCTBe y4alnxca Knacca,

T — 6bITb cOCEAAMM Ha MHOXKECTBE Ntoaen.

OmHouwieHUs 3KeusaaeHMHocmu. PazbueHue MHOMecmea Ha KAaccbl 3KeU8daeHMHocmu
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Mpumep 1.

Ha mHoxecTBe X={x / x€ N, x<12} 3aaaHo oTHoweHMe K — «MMeTb OAMNH U TOT e OCTaTOK Npu
lneneHnn Ha 4». 06bACHUTE, NoYemy oTHoleHne K ABAAeTCA OTHOLWEHUEM SKBUBAZIEHTHOCTU, U 3anuwnTe

Knaccbl pa3bueHuns mHoxecTsa X, onpegenaemble STUM OTHOLLIEHUEM.
PeweHnune:

OTHoweHwue K sBnseTcs OTHOWEHNEM SKBUBANEHTHOCTH, TaK KaK OHO pedIeKCMBHO (MOXKHO
CKa3aTb, YTO /Itob0e YNC/IO MMEET OAMH U TOT YKe OCTaTOK Npu aeneHnn Ha 4 ¢ cammm cobolt),
CUMMETPUYHO (€C/TM YUCNO X UMEET OAMH U TOT 3Ke OCTaTOK NPU AeNeHUN Ha 4 C YNCSIOM Y, TO U YNCIo Y
MMEET OAMH U TOT XKe OCTAaTOK Mpu Ae/IeHUU Ha 4 C YUCIOM X), TPAH3UTUBHO (EC/IN YNCNIO X UMEET Npu
lneneHnn Ha 4 ToT »Ke 0CTaTOK, YTO M YNC/IO Y, @ YUCI0 Yy UMEET NMPU Ae/IeHUM Ha 4 TOT XKe OCTaTOK, YTo U

HYNCNO Z, TO YNCNA X U Z UMEIKOT PaBHble OCTAaTKMN NpU AeNEHUN Ha 4).

Kak nsBectHo, noboe oTHoLEeHKe 3KBMBANEHTHOCTM, 334aHHOE Ha MHOXecTBe X onpeaenaert
pa3614eHl4e 3TOrN0 MHOXXeCTBa Ha K/1aCCbl TaKUM o6pa30M, YTO B OAUH KNacC nonagakoT 3/IEMEHTHI,
Haxo4AwMeca B 4aHHOM OTHOLIEHWUMN, @ B pa3Hble KAaccbl — He HaxogAawmeca B HeM. Taknum o6pa30M,
Ka)KAbIﬁ Knacc 6y,CI,ET COCTOATb M3 YNCes, JAatOWMX OAUH U TOT e OCTaTOK Npu AeneHun Ha 4. Taknx

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

[ OKaXknte, 4tTo OTHOLIEHME P: «MMETb paBHble 3HAYEHNA YNCNOBbLIX BbIPAaXKEHWNI», 3a4aHHbIX HA
MHo»ecTBe X={2*4; 3+9; 15-3; 0:5; 7+1; 23} ABNSETCA OTHOLUEHNEM IKBMBANEHTHOCTM, 3aNULLNTE KNaccChl

SKBMBANIEHTHOCTMU.
PeweHnune:

OTHOwWweHue P ABnAeTCA OTHOWEHMEM 3KBMBANEHTHOCTHU, TaK KaK OHO ped)ﬂeKCVIBHO (MO)KHO
CKa3aTb, YTO noboe uncnosoe Bblpa*XeHne nmeet ogHO U TOXKe 3HaYeHUne C CaMnm CO6OVI), CUMMMETPUYHO
(ECHM YNCNOBOE BblpaXKeHne X U HACN0BOE BblparKeHne y UMetOT paBHble 3Ha4YeHUA, TO U YNCN0BOE
Bblpa*XeHune y N HNC/N10BOE Bbipa*KeHNe X UMEIOT paBHble 3Ha‘-IEHVIFi), TPAH3UTUBHO (ECIWI ynucnosoe
Bblpa*XeHne X 1 YNC/1I0BOE BbIpa*KeHUNE y MMEIOT PaBHble€ 3Ha4YE€HUA N YNCZTI0OBOE Bblpa*KeHNe y nh Yncaosoe
Bblpa*XeHne ZMMEIOT PaBHble 3Ha4Y€eHUA, TO YNC/TIOBOE Bblpa*KeEHUE X U HNC/ZTOBOE BblpaXKeHNE ZMMEKOT

paBHble 3HaYeHun).

Kak nssectHo, ntoboe oTHoLEeHNe 9KBMBAJZIEHTHOCTM, 3aaHHOEe HA MHOXeCTBe X onpegensaeT
paa6meHme 9TOrN0 MHOXXeCTBa Ha K/N1aCCbl TAaKMM o6pa30M, YTO B OAMH KNacCC NONaaatoT 3/1IEMEHTbI,
HaxoaAwmeca B 4aHHOM OTHOLUEHWUMN, @ B pa3Hble KAaccbl — He HaxogAawmeca B HeM. Taknum o6pa30N\,

KaKabli Knacc byaeT coCTaBNATb BblpaXKeHUs, MmetoLlme paBHble 3HadeHna. Takux Knaccos 3: {2*4; 7+1;
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2%}, {3+9;15-3}, {0:5}.
lMpakmuyecKkue 3a0aHUA 078 camocmosmersbHol pabomel

1. Ornomenne T: «MMETH OMH M TOT )K€ OCTaTOK IPH JEIEHHM Ha 4» 3a1aHO HAa MHOMKECTBE

X={6,7,8,9,10,11, 12, 13}. SIBnsieTcst T4 OHO OTHOIIICHUEM SKBUBAJICHTHOCTH.

OmHoweHue nopsAaoKa. Ynopa0o4eHHOe MHOMEeCcmao

Mpumep 1.

Ha mMHosKecTBe dUryp naoCKOCTM 3afaHbl OTHOLEHMA P — «MMeTb 04HY U Ty e naowagp» u M —

KMMETb MEeHbLUYIO NoWwaab». Kakoe U3 HUX ABNAETCA OTHOLIEHMEM NopAaKa?

PeweHrune:

YT06bl OTHOLEHMWE ABNSAAOCH OTHOLEHMEM NOPAAKA, AOCTAaTOYHO, YTO6bI OHO 06nagano
TPAH3UTUBHOCTbIO M AaHTUCMMMETPUYHOCTbI0. OTHOLWEHMe P He 061a4aeT CBOMCTBOM
QHTUCMMMETPUYHOCTK, TaK Kak ecnun dpurypa A meeT o4HY U Ty Ke naowaab, YTto U purypa B, To n purypa
B MMeeT 04HY M Ty }Ke naowaab, 4to 1 dpurypa A. Takum 06pasom, oTHoLeHUe P He ABNAETCA OTHOLIEHUEM

nopagka.

OTHoweHne M asndaeTca dHTUCMMMETPUYHbLIM U TPAH3UTUBHbIM, TO €CTb ABNAETCA OTHOLWLEeHNnem

nopAakKa.

Mpumep 2.

Ha puc. 11 npuBeaeHbl rpadobl oTHoweHu R,PUQ. Ectb v cpean HUX rpad oTHOWEHMA NopaaKa?




6)

Puc. 11
PeweHnune:

a) ['pad, mpencraBineHHBIN 1MOA OYKBOW @ Ha PUCYHKE 5 HM300pakaeT OTHOIIEHHE HECTPOToro
nopsiika(eciiv OTHOILIeHHe nopsaaka RB MHOkecTBe XpedeKCUBHO, TO €CTh JUIS BceX, X UMeeM XRX,
0 R -omnowenue necmpozoeo nopsoka), Tak Kak OTHOIICHUE pedIeKCUBHO (eciu oTHOMICHHE R|
pedeKkCUBHO Ha MHOXKECTBE X, TO B KaXKJ0W BepIIHHE rpada TaHHOTO OTHOIICHUS UMEETCS TIETIIS),
QHTHUCUMMETPUYHO (rpad aHTUCUMMETPHUYHOTO OTHOIIEHHUS 00J1aJaeT OCOOCHHOCTBIO: €CIU 1B
BEPIIMHBI Tpada COeITUHEHBI CTPENKOH, TO 3Ta CTpelika TOJBKO OJHA) M TPaH3UTUBHO (rpad
TPAH3UTUBHOTO OTHOIICHHUS C KaXIOW MapO# CTPENIOK, HAYIIHX OT X Ky U Y K Z, COIEPIKUT CTPEJIKY,
UIYIIYIO OT X K Z).

b) I'pad, mpencraBieHHbii mMox OykBOW 6 Ha PUCYHKE 5 M300pakaeT OTHOIICHUE CTPOTOTO
nopsiika (€ciau OTHOIIeHHE nopsaka RB MHOkeCTBe XTakoBO, 4TO it BceX X € X HeBepHO, uTo XRX,
o R - omunowenue cmpococo nopsoka), Tak KakK OTHOIIeHWE aHTUpedeKkcuBHO (Tpad

AHTUPE(DIECKCUBHOTO OTHOIICHUS 007agaeT OCOOCHHOCTBIO: B BepIIMHAX Tpada HTaHHOTO
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OTHOWIICHUS] TETIH OTCYTCTBYIOT), aHTHCUMMETPUYHO (Tpad) aHTHCHUMMETPUYHOTO OTHOILICHHS
001a1aeT OCOOCHHOCTHIO: €CIIM JIBE BEPIUIMHBI Tpada coeTUHEHBI CTPENIKO, TO 3Ta CTPENIKa TOJIBKO
0JIHA) U TPAH3UTUBHO (rpad TPAaH3UTUBHOTO OTHOLICHHUSI C KXK/I0M Mapoi CTPENIoK, UIYIIUX OT X K Y
U Y K Z, COIEPXKUT CTPEJIKY, HAYIIYIO OT X K Z).

c) [I'pad, npencraBiieHHbIN MOA OYKBOM 6 HA PUCYHKE 5 M300pakacTOTHOIICHUEHE SIBIISIOIICECS
OTHOLIEHHUEM TOPsI/IKa, HE SIBIISIETCS HU aHTUCHMMETPUYHBIM (€CTh BEPIIMHBI COEIMHEHHBIE JIBYMS
CTpeJKaMu), HU TPaH3UTHUBHBIM (HE BBIIOJIHAETCS yCJIOBHE: rpad) TPAH3UTUBHOIO OTHOUICHHS C
Ka)KI0M Mapoil CTPENIOK, UAYLIMX OT X K Y U Y K Z, COECPKHUT CTPEJIKY, HAYIIYIO OT X K Z).

[Ipumep 3.

B HauanbHOM Kypce MaTeMaTHKU Ha MHOXKECTBE HATypalbHBIX UMCEN pacCMAaTpPUBAIOTCS
OTHOIICHUS «OOJIbIIIe», «O0bIle HA 7», «00IblIIe B 4 pazay, «HETOCPEICTBEHHO cliefyeT 3a». Kakue
13 HUX YHIOPSA0YMBAIOT MHOKECTBO HATypalIbHBIX uncen?

Pewrenne:

MHoxecTBO X, Ha KOTOPOM 33JaHO OTHOILIEHHUE IOPSJIKA, Ha3bIBAECTCS YHOPAIOYECHHBIM
MHO>KECTBOM.

R: «Oonbmie» o0nagaer CBOWCTBOM  aHTUPE(IEKCHMBHOCTH, AHTUCUMMETPUYHOCTH U
TPaH3UTUBHOCTH, TO €CTh SBJISETCS OTHOIIEHHWEM CTPOTOro TMOpsijiKa, a ClIeJOBaTeIbHO,
yropsiiounBaeT MHOXecTBO N.

Q: «Oonbuie Ha 7» He 00J1aZaeT CBOMCTBOM TPaH3UTUBHOCTH, TaK Kak eciu 28 Oosibliie Ha 7
yricna 21 u yucno 21 6onbuie Ha 7 yucna 14, To U3 3TOro HE cieayeT, yTo uncio 28 Oonbline Ha7
uricna 14. Takum oOpa3zom, oTHomeHHe QHE SBIISIETCS] OTHOLICHUEM TIOPSIIIKa, a CIeI0BATEIbHO, HE
yropsgounBaeT MHOXecTBO N.

S: «6onbiie B 4 pa3za» He 00Ja1aeT CBOMCTBOM TPaH3UTUBHOCTH, TaK KaK €CJIU 4ucio 16
Oonbie B 4 pa3a uncna 4 u 4 Gonsie B 4 pasza uncina 1, To 16 He 6onbiie B 4 pa3a uucna 1. Takum
00pa3oM, OTHOIIEHHE S He SBISETCS OTHOLICHUEM IOPAIKA, a CIEJOBATEIBHO, HE YIOPSA0UNBAET|
MHOKeCTBO N.

T: «HenocpeacTBEHHO ClIeyeT 3a» He 00J1a/1aeT CBOMCTBOM TPaH3UTUBHOCTHU. Tak Kak eciiu
7 HENOCPENCTBEHHO CIEAYeT 3a 6, a 6 HENOCPEACTBEHHO CIEAYET 3a 5, TO 3TO HE 3HAYUT, 4YTO 7
HETOCPeACTBEHHO cieayer 3a 5. Takum o0paszom, oTHomeHue T He SBIsieTCs OTHOIIEHUEM MOpsIKa,
a clieZIoBaTeIbHO, HE YIOpsAa0unBaeT MHOXKECTBO N.

lMpakmuyecKue 3a0aHuUsA 078 camocmosmesbHol pabomel

1. Ha mHOXecTBe yJamuxcs Kjlacca 3aJlaHbl OTHOIIEHUS P — «OBITh BbIIIE pocTOM» U M — «OBIThH

OIMHAKOBOI'O POCTa». Kaxkoe 13 HUX ABISIETCS OTHOIIICHHEM HOpr,Z[Ka?
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OueHO‘{Hble cpeacrea IJid NMPOBECACHUA HpOMC)KyTO‘lHOﬁ arTrecranmmm

a) Ilnannpyembie pe3yibTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBEAeHHU

IIpusoxenune 2

leOMe)KyTO‘{HOﬁ aTrecranmum:

Koxa
HHIMKATOpA

HNupukarop OueHovHbIE CPeACTBA
JOCTHKEHHS
KOMIIeTeHITHH

OIIK-8- CrnocofeH OCymIeCTBJISITh NeJIArOrHYecKyl) AeATeJIbHOCTb Ha
CHEeNHAJTbHBIX HAYYHBIX 3HAHUI

OCHOBC
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OIIK-8.1

[Inanupyer wu
MPOBOJIUT
Hay4YHbIE
HCCICIOBaHUS B
obnactu
MeIaroruaecKkoi
JIeTECILHOCTH

Bonpocskl k 3a4eTy (pasaes 1, cemectp 2)
1. MHOXecTBO.

2. DJIeMEHT MHOKECTBA.

3. Croco0sl 3a1aHUs] MHOXKECTBA.

4. YucinoBble MHOKECTBA.

5. PaBHbIe MHOECTBA.

6. IloamHOXecTBa.

7. T'pacdudueckast WLTrOCTpanusi MHOXeCTB. [lnarpaMMsl
Oiinepa-BenHa.

8. VYHuBepcalbHOE MHOXECTBO.

9. IlepeceueHre MHOXKECTB.

10. O0ObeauHEHNE MHOYKECTB.

11. JlomonHeHue K MHOXKECTBY. Pa3HOCTH MHOXKECTB.

12. Koptex.

13. lekapToBO NMPOM3BECHIE MHOKECTB.

14. MaremaTnueckue MOHSTHSL.

15. O6wem u conepxraHue MOHATHSL.

16. OTHOIIEHUS MEX Ty TOHATHUAMHU.

17. Onpenenenue NOHATHI Yyepe3 poj U BUAOBOE OTIMYHE.
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.

. OTHOI1IEHUE TTOPSAKA.

. [lonstue anredpanveckoii oneparum.

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

12.CuMMETpUYHBIN AJIEMEHT.

13.KonuuectBeHHbIE HaTypajbHble ynciaa. Cyer.
14.TeopeTuk0-MHOXKECTBEHHBI CMBICI HATYpPaJbHOTO

©oONO U~ W
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YKCclia, HyJIsl U OTHOLICHUS «MEHBIIIE).
15. TeopeTuKO-MHOKECTBEHHBII CMBICII CYMMBI.
16.TeopeTnKo-MHOKECTBEHHBIN CMBICI Pa3HOCTH.

OIIK-8.2 Ucnonb3yer
CreUabHbIC
HAYYHbIC 3HAHUS
JUTS1 TIOBBILIICHUS
3¢ (HEeKTHBHOCTH
eIaroruuecKoi
JCSITEIbHOCTH

MpaKTuueckoe 3aHATUE no pasaeny «MHoKecTBa.

MaremaTnyeckue yTBepKAEHUA U UX CTPYKTypa»

Tema: MHOKeCTBa 1 onepaumu Hag HUMH

MHoxcecmeo.  3nemeHm _ MHoxecmsd.  Crnocobbl  3a0aHUSA

MHoxMcecmesa. Yucnosbie MHoXecmsa

Mpumep 1.

2. 3anummMTe MHOXKECTBO A, 3JIEMEHTaMU KOTOPOTO
SBIISIOTCA LIEJIbIe Yncia OONbIINE -3 U MEHBIINE 2, UCIIONIb3Ys
CHMBOJIMYECKUE 3alUCH XapaKTEPUCTHUUYECKOTO CBOWCTBA M

MEPEYUCIICHUs 3JIEMEHTOB MHOXecTBa. BepHo, nu, yTo: a) 2

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

PeweHwue:
4. 3amauM MHOXECBO A, TEPEUHCICHHEM BCEX €ro
2JIEMEHTOB:

A={-2,-1,0,1}.
5. 3amaaum MHOKECBO A, OITMCAaHHEM

XapaKTePUCTHUECKUX CBONUCTB €0 3JIEMEHTOB:
A={x | x Zwn-3<x<2}.
6. 2 A—noxp, 0 A —wucrtuHa, -3% A — HCTHHA.

PasHble MHOMctecmaa. [NoOmMHoMecmea. Mpagpuyeckas

unarcmpayus mHoxcecms. fluazpammel Siinepa-BeHHa.

Mpumep 2.

CoctaBbTe LEMOYKM BKAOYEHUW, TaK 4TOObI Kaxpoe
cnepylouee MHOXECTBO coAeprkano npegplaylwee. M3obpasute
pe3ynbTaT Npu NOMOLUM Kpyros dinnepa-BeHHa.

A - MHOXeCTBO paBHOb6eapeHHbIX TPEYro/IbHUKOB,

0) Ilopsanoxk mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
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OllEHUBAHUS:
HpOMe)KYTO‘-IHaSI arrecragua 1no AUCHUIIIIMHE ((YHpaBJIeHI/Ie O6p3,30BaTCJIbHBIMI/I CUCTEMaMM»
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINE OLICHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_[I/IMI/IC$I
3HaHUH, W TMPAKTHYECKHE 3a/aHUs, BBIABISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHHA U
BJIQJICHUM, IPOBOAUTCS B (hOopMe 3aueTa.

3ader 1O JaHHOW JHMCIUILIMHE MPOBOAMTCS B YCTHOH (opme mo Bompocam (1 Bompoc) u ¢
IpEIbSIBICHHEM BCEX BBITOJHEHHBIX 3a1aHHI.

IToka3aTeu U KPUTEPUH OLIEHUBAHUS 3a4eTa:

3ayer W SK3aMEH CTYACHT IOJy4aeT B TOM CIllydyae, €CIHM CTYIEHT BBITOJHWI aHAIH3
nporpaMM, NpPEACTaBWI TPE3EHTALMWIO, CAeNal JOKIad MO 3aJaHHOH TeMe W IoKasal
COBOKYITHOCTh OCO3HAHHBIX 3HAHWW TIO JAMCHUIUIMHE, JO0Ka3aTeIbHO PACKPbUI OCHOBHBIE
MOJIOKEHUST BOTIPOCOB; BBITIONHWI YydeOHBIE TAaONHIIBI, MUAAKTHYCCKHA MaTepuai, 3aJaHus,
MPelyCMOTPEHHBIE MPOTPAMMOA, YCBOUII OCHOBHYIO M 3HAKOM C JOTIOJIHUTEIBHON JTUTEPATYpOH,
PEKOMEHI0BAaHHOM MPOTrpaMMOii.

3aueT U PK3aMEH HE CTaBUTCS, €CJIM, CTYJEHT HE BBINOJIHWI U HE NPEICTaBWJI Ha
IPOBEPKY aHaJIM3 IpPOrpaMM, HE MpPeICTaBHJI TpyIIe MpPe3eHTalMI0, He clenan JOKJIaj I0
3aJJaHHOM TeMe U He II0Ka3aJl COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 110 TUCLMILIMHE, 10Ka3aTeIbHO
HE pAacKpbll OCHOBHBIE IIOJOXEHHS BOINPOCOB; HE BBIIOIHUI yueOHble TaOJULIBL,
JUJAKTUYECKUH MaTepuan,  He BJaJeeT CHCTEMOM 3HAaHWM, YMEHUH M HaBBIKOB 10
IpPOrpaMMHOMY MaTepually, HE BIAJeeT CIOCOOHOCTBIO K PACCYXKAECHUIO, HE MOXKET
aHAJIM3UPOBATh HOPMATHUBHBIE JOKYMEHTBI, IOKAa3bIBAET MOJHYIO HEMOTOTOBIEHHOCTb 10 KYpCY.
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