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1. MACHOPT PABOYEH IMMPOI'PAMMbBI YUEBHOM JUCIUTIINHBI
1.1. O61acTh MPpUMEHEHHSI MPOTrPaAMMBI

Paboyas mporpamma yue6HoM nucturmuirasl EH.01 Matematnka sBJIsIETCSl 4aCThIO
IpOrpaMMbl MOJATOTOBKU CHEUAIUCTOB cpeHero 3BeHa B cootBercTBUn ¢ ®I'OC CIIO
no cneruaibHocTH 44.02.01 JJomkonsHOoe 0Opa3oBaHUE.

1.2. MecTo AMCHUIIIMHBI B CTPYKTYpe NPOrpaMMbl IIOAT0TOBKH
CIENHAJHCTOB CPe/IHEro 3BeHa

Vyueonas mucumruimaa EH.01 MarematukaBxoaut B MaTeMaTHYeCKU U OOIIHUI
ecrectBeHHoHayuHbd ki EH.00. mpodeccnonanpHOl moarotoBku. /s ocBoeHHs
JTUCHUTUIAHBI CTYACHTHI UCIIONB3YIOT MPEAbIAYIINE 3HAHUSA, YMEHHS U OMBIT, CHOPMHUPO-
BaHHBIC NpH U3ydeHuW aucnuruimabl bJ[.02MaremaTuka: anreOpa U Havajia MaTeMaTH-
YECKOTO aHAJIN3a; TEOMETPHUSL.

1.3.Ilesiu ¥ 3a1a4u y4eOHOH AUCHUILUINHBI — TPeOOBaHUSI K pe3yabTaTaM
OCBOCHUS M CHUTLIHHBI

Llens qUCIUIUIMHBL:

@opMHUPOBAHKE Y CTYACHTOB CUCTEMbI 3HAaHUI OCHOB MATEMAaTUKH, YMEHUU U
HAaBBIKOB MX MPUMEHSITH Kak 0a3bl 171 pa3BUTHUS TPOPECCUOHATBHBIX KOMIIETCHITUH.

3amaun QUCIHUILIUHEL:

1. ®opMupoBaHUE CUCTEMBI 3HAHUI, YMEHHI M HAaBBIKOB B 00JIaCTH BBICIICH Ma-
TEMAaTHUKHU.

2. AKTyanu3aluy MEeXIpPeIMETHBIX CBA3€H, CIOCOOCTBYIOINX MOHUMAHUIO POJIU
¥ MeCTa HayKH B MPAKTUYECKOM HCIIOIH30BAHUHU 3aKOHOB MATEMATHUKH KaK OCHOBBI JJIS
dbopMupoBaHus IPYrux MPOoPECCUOHATHEHBIX KOMITETESHITUH.

3. O3HaKOMJIEHHE C OCHOBHBIMU MOHSTUSIMU, MPABUJIAMH U aJlTOPUTMAMHU, UC-
MOJIB3YIOIUMHUCS B TPOPECCUOHATHHOUN NESITEIHHOCTH.

4. OGecrnieyeHre YCIOBHM sl aKTUBHU3AIIMU MTO3HABATEIHHON JEATEIHHOCTH CTY-
JEHTOB M (D)OPMHUPOBAHUS Y HUX OTbBITA IPUMEHEHUSI CUCTEMbI 3HaHU, YMEHUHN U BIajie-
HUW B 00JIaCTH MAaTeMaTHKU B XOJI¢ PEIICHUS MPUKIAIHBIX 3a/a4, Cenu(PUIecKux s
obnactu ux nMpodecCuoHaTBHON NeITEIbHOCTH.

5. CTumMynupoBaHHe CaMOCTOSATEIHHOW PabOThI MO OCBOCHHIO COICPIKAHUS JIHC-
[UTITAHBI 1 POPMHUPOBAHUIO HEOOXOTUMBIX KOMIIETEHIIUM.

B pesynbrate ocBoeHuUs yueOHOW MUCIUIUIMHBI 00Y4YalOIIeHCs TOMKEH3HATD!

1 - noHsITHE MHOXKECTBA, OTHOILLIEHUS MEXI1Y MHOXECTBAMHU, ONlepalluK HaJl HUMH;

2 - TIOHATHE BETUYNHBI U €€ U3MEPCHNUS,

3 - UICTOPHIO CO3JIaHUS CUCTEM €IMHUI] BETUYUHBI;

4 - sTamnel pa3BUTHS MOHATUN HATYPAJIbHOTO YKCTIA U HYJIA,

5 - CHCTEMBI CUHCIICHUS;

6 - moHATHE TEKCTOBOM 3a7a4M U MPOIECCa e¢ PEIICHUS;

/ - UICTOPUIO PA3BUTHS TEOMETPUH,

8 - OCHOBHBIEC CBOWCTBA T€OMETPUIECCKUX (PUTYD Ha TUIOCKOCTH U B TIPOCTPAHCTBE;

9 - npaBwiia TPUOIMKEHHBIX BBIYUCIICHHIA,

10 - MeTo/1bl MATEMATUYECKON CTATUCTUKH.



B pesynbrare ocBoeHHS Y4EOHOU UCIUILTUHBI 00YYAIONTUIICS TOKEH YMeTh!

11 - npuMeHATh MaTeMaTHYECKUE METOJIBI I PEIICHUsS MPOoQecCHOHATBHBIX 3a-
nad;

12 - pemrath TEKCTOBBIE 3a/1a4H;

13 - BBINOTHATH TPUOIMKEHHBIEC BEIYUCTICHUS;

14 - mpoBOIUTH JEMEHTAPHYIO CTAaTUCTUYECKYIO 00pabOTKy MH(GOpPMAIUU U pe-
3yJIBTaTOB UCCIICIOBAHUMN, TIPEICTABIIATE TOJyUYEHHBIC TAHHBIC TPAaPUICCKU.

B pesynprare ocBOeHMs Y4eOHOW JAMCHUIUIMHBI OOYYalOUICHCs MOKEHHMETh
NMPAKTUYECKUMN ONBIT:

15 - opranuzanuu cCOOCTBEHHOU JEATEbHOCTH;

16 - ompeneneHus nesnei, 3a1a4 ¥ INIAHUPOBAHUS COOCTBEHHOU JIEATETLHOCTH;

17 - oCyIIeCTBIIATh CAMOAHAIIN3 U CAMOOIICHKY JCSITEeIHbHOCTH.

MaxkcumanbsHast yueOHasi Harpy3ka odoydvaromierocst 136 yacos, B TOM 4HcCIIE:
— o0s3aTenpHas ayAUTOpHAs yueOHast Harpy3ka ooyuatomierocs: 80 4acos;
— camocTosTeIbHas paboTa 00yJaromerocs: 56 4acos.

1.4. Ilepevyenb MJIAHUPYEMBIX Pe3yJabTATOB 00yUeHUS MO TUCUHUILIUHE
(ITepevyenb popMuUpPyeMbIX KOMIIETEHIINH)

Yyamuiics momkeH 00y1anaTh OOMMMHA KOMITETCHITUSIMH, BKIIFOYAOITUMU B CceOs
CITOCOOHOCTb:

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTD, ONPEAENIATh METO/IbI pellle-
HUS PO eCCUOHATBHBIX 3aa4, OIEHUBATh UX 3P(HEKTUBHOCTh U KAYE€CTRBO.

ITIK 3.1. Onpenenars 1eIu U 3a7a4M, IJIAHUPOBATH 3aHATHUS C JIETHbMHU JIOIIKOJIb-
HOT'O BO3pacTa.

I1K 3.2. IIpoBOoANTH 3aHATHS C AETHMH JOMIKOJIBHOTO BO3pacTa.

ITK 3.3. OcymiecTBisTh NeAarornyecKuii KOHTPOJIb, OIIEHUBATH IPOIECC U pe-
3yJAbTaThl OOYYEHHS JOIIKOIbHUKOB

IIK 3.4. Ananu3upoBath 3aHATHS.

IIK 5.1. Pa3pabaTbIiBaTh METOMYECKHUE MaTEpHAIIBl HA OCHOBE MPUMEPHBIX C y4e-
TOM 0COOEHHOCTEH BO3pacTa, IPYIIIBI U OTACIBbHBIX BOCITUTAHHUKOB.

[1K 5.2. Co3naBath B IpyIie OpeAMETHO-PA3BUBAIONLYIO CPEY.

B pe3syabTrate usydyeHust yueoHo
HCHUILIUHBI 00yYalomuecs
Ne | Uupekc kom- " et y m
Coaep:xanue KoMIneTeHIIUH (WIH eé YacTu) JOJIKHBI
ILIL NneTEeHINH
HMeETh MPAKTH-
3HATh | yMeTh N
YeCKHil ONbIT
1 | OK2 OpraHn30BBIBaTE COOCTBEHHYIO AEATEIFHOCTE,
OTIPEIENIATh METOJIBI PENICHUs TPO(HECCHOHATBLHBIX 11,14 15,16,17
3a/1a4, ONeHUBATh UX 3(PPEKTUBHOCTH U KAYECTBO.
2 | K 3.1. OmnpenemnsaTs HenN U 3aJa49H, IUIAHUPOBATH 3aHATHUS C 1-10 15.16
JIETHMH JIOLIKOJIBHOTO BO3pacTa. !
3 |IIK3.2. IIpoBoaUTH 3aHATHS C AETHMU JIOIIKOJIBHOTO BO3pac-
poBox A A P 1-10 | 12,13 15
Ta.
4 | TIK 3.3. OCyIIeCTBISITh TIeNaroTHIeCKHi KOHTPOJb, OICHU-
BaTh NPOIECC W PE3ysbTaThl 00ydeHus momkonbHu- | 1-10 14 15,17
KOB.




B pe3syabrare nsydenns y4eOHom
JAUCHHUTIJINHBI 00y4aroniuecst

Ne | UHpekc koMm- ..
Copaep:xkanue KoMNeTeHIUH (UM €€ 4acTH) JOJIKHBI
18 neTeHIuu
HMeThb NMPaKTH-
3HaTh | yMeTh N
YeCKHii ONbIT
5 TIK 3.4. AHanu3upoBaTh 3aHATHUSL. 11,14 15,17
6 | IIKS5.1. PaspabaThiBaTh METOIMYECKHE MATepPHAbl HA OCHO-
BE NpPHUMEPHBIX C y4eToM ocoOeHHocTeil Bo3pacra, | 1-10 | 12,13 15,16
TPYIIBI U OTACIBHBIX BOCTUTAHHUKOB.
7 | TIK 5.2 CoznaBath B TIIE MPEAMETHO-PA3BUBAIOILYIO Cpe-
o A TPYIHE Hped P Hyio ¢p 12,13 15,16




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JJUCHUTJIMHBI

2.1. O0beM y4yeOHOI JUCUMIIJIMHBI U BUAbI Y4eOHOH padoThl

Bun yue6HO# paboThl O0BeM yacoB
MaxkcuManbHas yuyeOHast Harpy3Ka (BCero) 136
Ob6s13aTenpHas ayaUTOpHAs yaeOHas Harpys3ka (Bcero) 80
B TOM YHCJIC:
3aHATHS JEKIIMOHHOTO THUIIA 48
MIPAKTUYECKHE 3aHATHS 32
CamocrosiTenbHas paboTta obydatomerocs (Bcero) 56
B TOM YHCJIC:
CamocTosTenpHas BHEAyIUTOPHAs paboTa B BHC TOMAIIHUAX MPAKTHUYCCKUX 3aIaHUi, HHIWBH- 48
IyaJbHBIX 3aaHUH, CAMOCTOSITEILHOTO ITOI00pa W N3YUEHHSI TOTIOTHUTEIBHOTO TEOPETHIECKO-
ro MaTepuana, pedeparsl, KOHTPOIBHBIC PaOOTHI U IIp.
Koncynprarmm 8
Ipomesicymounas ammecmayus 8 hopme IK3ameHa
2.2. CTpyKTYypa AMCHUILTHHBI
KoJsin4yecTBO ayIUTOPHBIX YaCOB
CamocrosiTeqibHast
HaumeHnoBaHue pa3jenoB U TeM B IpakTnyeckue
cero Teopernueckoe pabora cTyaeHTa
o0yuenue u 1adopatop- (4ac)
Hble 3aHITHSI
Tewma 1. D1eMEHTHI TEOPUH MHOXKECTB. 19 7 4 8
Tewma 2. BennanHBI 1 MX H3MEPCHHUSL. 15 5 4 6
Tema 3. CHCTEMBI CYUCIIEHHS. 12 4 2 6
Tema 4. TexcToBas 3a/1a4a U ee perieHue. 32 12 8 12
Tema 5. 'eomerpudeckue GuUrypsl Ha 19 7 6 6
TUTOCKOCTH U B TIPOCTPAHCTBE.
Tewma 6. [IpuOmKeHHBIC BRIYHACICHUS. 10 3 2 5
Tema 7. MeToapl MaTEMaTHYECKON CTa- 12 5 2 5
THCTHUKH.
E;Ma 8. DnemMeHThl UICTOpUM MaTEMaTH- 17 5 4 8
Bcero mo gucnunianne 136 48 32 56
2.3. TemaTnuyeckue JIaH M cofepkaHue Y4eOHbIX 3aHATHI
HaumenoBanue Conep:xanue yue0HOro MaTepuaja, NpaKTHYeCKHe padoThl, O0bem | YpoBeHb
pAa3/1esioB U TeM CaMOCTOSITETbHASI PA00Ta 00yYAIOIIHXCS 4acoB | OCBOEHHS
Tema 1. Copep:xanue y4eOHOr0 MaTepHaJia 19
JJ1eMeHThI Teo- Jlexkuun 7
PYM MHOKECTB. 1 | TTonsaTue muOXecTBa. CriocoObI 3a1aHNs MHOKECTB. OTHOIICHHUS 3 12
Mexay MHOxkecTBamu. Kpyru Oiinepa. '
2 | Oneparnuu HaJi MHOXKECTBAMU U MX CBOMCTBA: 00BEIMHEHHE, TIepe-
cedeHHe, BEIYUTaHUE, JOMOJTHEHUE, 1eKapTOBO MMPOU3BEACHUE MHO- 4 1,2
JKECTB.
IIpakTHyecKkue 3aHATHS 4
1 | TTonsaTue muoXecTBa. CriocoObI 3a1aHNs MHOKECTB. OTHOIICHHUS
MeXx Iy MHOXecTBamu. Kpyru Diinepa.
2 | Omeparuu HaJ MHOXKECTBAMH M MX CBOWCTBA: 00bEANHEHHE, TIepe- 4
CCUCHUEC, BBIYUTAHUE, TOIMMOJIHEHHUE, TEKAPTOBO NPOU3BEICHNUE MHO-
JKECTB.
CamocTosiTeJibHasi padoTa 00y4arouuXxcs 8
Pemienue 3amad mo TemMe 6




KonrposbHas padora 1o teme 1.

Tema 2.
BeauuuHbI B UX
H3MepeHus.

Coaep:xanue yueOHOro MaTepuaja

15

Jlekuuu

1 | IToHATHE HOJIOKUTENBEHON CKISIPHOH BEIUUUHEI U €€ U3MEPEHHUS.
CMBICIT HATYPaIbHOTO YHCIIA, TIOMYIEHHOTO B Pe3yIbTaTe U3Mepe-
HUSI BEJINYUHBI.

1,2

2 | CMbICT CyMMBI, pa3HOCTH, IPON3BEACHHS U YaCTHOTO HATypalIbHBIX
YHCel, TOJYYEHHBIX B PE3YJIbTATE H3MEPEHHS BEIHUHH.

1,2

IIpakTHYecKHE 3aHATHA

[y

IToHsATHE TONOKUTENBHON CKAJIIPHON BEJIMUUHBI U €€ U3MEPEHHUS.
CMBICIT HATYPaIBbHOTO YHCTIA, TIOMYIEHHOTO B PE3yIbTaTe U3Mepe-
HUSI BEJINYUHBI.

2 | CMbICT CyMMBI, pa3HOCTH, IPONU3BEACHHS U YaCTHOTO HATypalbHBIX
YHCEJI, TOJYYEHHBIX B PE3YJIbTATE N3MEPCHNUS BETHIHH.

CamocTosiTeJibHasi padoTa 00y4aroIIuXCs

Pemrenune 3amad mo teme

Koncynpranuu

N~

Tema 3.
CHcTeMBI CUHC-
JIeHHs.

Copep:kanne yueOHOro MaTepuajia

=
N

Jlexknuu

1 [lo3unmonHbIC ¥ HEMO3UIMOHHEIE CHCTEMBbI CUHCIICHUS

1,2

2 | 3amuce yucia B Z[eCiITPI‘IHOﬁ CHUCTEME CUUCIICHUA. HOSI/IL{I/IOHHLIG
CHUCTCMBbI CUHCJICHHUS, OTJIIMYHBIC OT JICCATUYHOM.

1,2

AKTHYCCKHUC 3aHATUSA

N N N>

[lo3unuonHsIe 1 HCTIO3UIIMOHHBIC CUCTEMbI CHHUCJICHUA.

N ==

3amnmch yncia B [[eC)ITH‘IHOﬁ CHCTCMC CUHCJICHMUA. HO3I/IHI/IOHHI>IG
CHUCTCMBbI CUHCJICHHUSA, OTJIIMYHBIC OT ILCCHTH‘IHOP‘I.

N

CamocTosiTeJibHasi padoTa 00y4arouuxcs

Pemenue 3agau mo reme

KoHTponbHas pabora 1o Teme 2.

Tema 4.
TexcroBas 3a1a-
4ya M ee pelleHue.

Conep:xanue yueOHOro MaTepuaja

Jlekuuu

1 | CrpykTypa TeKkcToBOM 3a7a4u. MeTOIbI U CIOCOOBI pEIIeHHs TEK-
CTOBBIX 3a/1a4.

1,2

DTarsl peUICHUA 3aJa491 U MPHUEMbI UX BBITIOJTHCHUS .

1,2

3amaun «Ha 4acTh». 3a7aud Ha IBHKEHUE.

AKTHYCCKHUC 3aHATHUSA

Rl w|N

CTpyKTypa TeKCTOBOH 3a1auu. MeTo bl ¥ CIOCOOBI PENICHUS TEK-
CTOBBIX 3aJa4.

2 | Dransl peUICHUA 3aJa491 U MPUEMbBI UX BBITIOJTHCHUS .

3 33,[[3‘11/1 «Ha 4aCTu». 33}13‘11/[ Ha IBHXKCHUC.

CamocTosiTe/ibHasi padoTa 00y4arouuxcs

[EEN
N

Pemenue 3amau 1o teme

[EEN
o

KontpospHas paboTa o teme 4

N

Tema 5.
I'eomeTpuueckne
¢urypsnli Ha
ILUIOCKOCTH U B
NMPOCTPAHCTBe.

Coaep:xanue yueOHOro MaTepuaja

[EEN
©

Jleknun

T'eomerpuueckne HUTyphl Ha TNIOCKOCTH U UX CBOMCTBA.

1,2

I'eomerprueckue GUTYphI B IPOCTPAHCTBE M X CBOICTBA.

1,2

AKTHYCCKHUE 3aHATHUSA

T'eomerpuueckne HUTyphl Ha TNIOCKOCTH U UX CBOMCTBA.

NN

I'eomerprueckue GUTYpHI B IPOCTPAHCTBE M X CBOICTBA.

CamocTosiTeJibHasi padoTa 00y4aruuxcs

Pemenue 3amau o teme

Koncynpranuu

NI~ O |OwlN

Tema 6.
Ipuéin:xennbie
BbIYHMCJICHUS.

Coaep:xanue yueOHOro MaTepuaja

[EEN
o

Jleknun

1 | IIpubnmxeHHBIE BBRIYUCICHNS; MPHUOIMKCHHBIC 3HAYSHUS BEJIMIHH
Y MIOTPEITHOCTH NPHOJIMIKEHHH.

1,2

IIpakTHYecKHe 3aHATHA

1 HpI/I6J'II/DKeHHLIe BBIYUCJICHUSA, l'IpI/[6.]'H/DKeHHI>IC 3HAa4YCHUS BCIIMYHH
1 MOTpCIIHOCTHU HpPI6J'IPI)KeHPII7[.

CamocTosiTe1bHasi padoTa 00y4al0IIHXCH

gl N IN| W W




Perienue 3aau no teme 5
Tema 7. Copep:xanue y4eOHOr0 MaTepHaJa 12
MeToapl MaTe- Jlexuun 5
MaTHYeCKOM 1 | Cratucrnueckas o0paboTka HHpOpPMaIHH. 2 1,2
CTaTHCTHUKHU. 2 | I'paduueckoe npecTaBICHUE TaHHBIX. 3 1,2
IIpakTH4yecKkune 3aHATHS 2
1 | Cratucruueckas o0paboTka HHpOpPMAIHH. 2
2 | I'padmueckoe mpeacTaBieHe JaHHBIX.
CamocrosiTe1bHasi padoTa 00y4aloIHXCs 5
Perienue 3a1au no teme 5
Tema 8. Copep:xanue y4eOHOr0 MaTepHaJia 17
DJ1eMeHThI HC- Jleknuu 5
TOPUHU MaTeMa- 1 | Dransl pa3BUTHS MOHATHH HATYPAIBLHOTO YKCia U Hys. McTopus 2 12
THKH. CO3JJaHUSI CHCTEM EAMHHII BEIMINHBL ’
2 | UcTopus pa3BUTHS TEOMETPHHU. 3 1,2
IIpakTHYecKHe 3aHATHSA 4
1 | Dransl pa3BUTHS MOHATHI HATYPAJIBHOTO YKCIa U HyIA. McTopus
CO3JJaHUSI CUCTEM EAMHUII BEITMINHEL. 4
2 | Hcropus pa3BUTHS TCOMETPHH.
CamocrosiTeJibHasi padora 00y4arouuxcs 8
Pedepar 4
Koncynprarmm 4
Bcero 136
Vpoesenwv oceoenus: 1 -neekuitl, 2 - omnocumenvro neckut, 3 — CrLONCHbIII.
2.4. Copepxxanue pa3aesoB y4eOHON JUCHUIINHbBI
2.4.1. 3aHATHSA JIEKIMOHHOT0 THIIA
Ne HaumenoBanue Popma
Copep:xaHue pa3aeia TeKYlIIero
TeMBbI pa3nea
KOHTPOJIst
1 2 3 4
1 DNeMEeHTHI TEO- [TonsaTue MHOXecTBa M 3jeMeHTa MHOxecTBa. Ilycroe mHoxkectBo. | ¥V, T
PHH MHOXECTB. O6o3HaueHue U pacno3HaBaHue. CriocoObl 3a1aHusT MHOXKeCTB. OCHOB-
HbI€ YHCIIOBBIE MHOXKECTBA. XapaKTephcTHYecKoe CBOHCTBO. [Ipumene-
HHE CIIOCOOOB 3aJaHusl MHOXKECTB NpH pelieHnd 3aaad. OTHOIIeHHs
MEXAy MHOXecTBaMH. [10JMHOXECTBO JITaHHOI'O MHOXKecTBa. PaBHbIe
MHOXXeCTBA. BHbl MOAMHOXECTB TaHHOTO MHOXecTBa. [lozcueT vucna
MOZIMHOXECTB 3a/JaHHOTO MHOXKeCTBa. M300paykeHne OTHOLICHUS MEX-
JIy MHOXKECTBaMH C ITOMOIIbI0 KpyroB Jiniepa. [lepeceuenne u oovennu-
HEHHWe MHOXecTB. V3o0paxkeHne mepeceueHHss M OOBEIUHEHHS MHO-
JKECTB C MOMOIIBI0 KpyroB Jitnepa. Haxoxnenne nepecedeHnst u 00b-
€/IMHEHUs] KOHEYHBIX MHOXECTB, 33JaHHBIX IEPEUHCICHHEM 3JIEMEHTOB
U C MOMOIIBIO XapaKTEPUCTUUECKOTO CBOMCTBA 371eMEHTOB. Briuntanue
U JIOTIOJIHEHHWE MHOXECTB. J[eKapTOBO MpOHM3BEJEHUE JBYX W HECKOJIb-
KHX MHOXECTB.
2 Benuuunbl u ux | [lonstie BenuuuHbl. [loHsiTHe u3MepeHus BenauuuHbl. Onpenenenue | Y, T
M3MEpEHHUSL. MOJIOKUTEIBHOW CKASIPHON Benu4yuHbl. OJHOPOJIHBIE W PAa3HOPOIHbIE
BennunHbl. OCHOBHBIE CBOMCTBAa OJHOPOJHBIX CKAISPHBIX BEJIMYHH.
[lonsiTHe mMONOKNTENBHOW CKAJSPHON BEJMYMHBI W €€ H3MEpEeHHS.
CMBICIT HaTypaJIbHOTO YHCIa, MOJYYEHHOTO B PE3yJIbTaTe M3MEpEHHS
Benn4nHBL. CMBICI CyMMBI, Pa3HOCTH, IIPOU3BE/ICHNSI M YAaCTHOTO HaTy-
paJIbHBIX YHCEI, MOJYYEHHBIX B pE3yNbTaTe H3MEPEHHs BEJTHYHH.




HanmeHnoBanue
pa3neia

Conep:xaHue pa3eia

®opma
TeKyliero
KOHTpOJIst

2

3

4

CucTeMBI cUmc-
JIEHHUS.

Tlonsitne cucteMbl cuuciaeHus. [103MIIMOHHBIE W HEMO3UIMOHHBIE CH-
CTEMBI CUMCIICHHS. 3aluch M HAa3BaHHE YKCEN B JIECSITHUYHOM CHCTEME
cuncnenus. CpaBHenue uwmcen. Paspsmnbie enuHunbl. [lo3wmmoHHBIC
CHCTEMBl CUHCICHHSA, OTIMYHBIC OTACCATHYHOW; IMEpexo] OT 3aIuch
YHcel B OJHOW CHCTEME CUMCIICHUS K 3alHCH B APYrod CHCTEME CUHC-
JIEHUSL.

v, T

TexcroBas
3ama4a U ee
pelieHue.

CTpykTypa TEKCTOBOW 3aj1aud. YCIoBHA M TpeOOBaHHS. ApudpmerHye-
CKHI M anreOpandeckuil crocoObl PEelIeHUs] TEKCTOBBIX 3a/ad. JTarlbl
pelleHus 3aady: aHajdu3, IMOUCK PELIeHMs, OCYILECTBICHHE IUIaHa pe-
mieHus, nposepka. [IpueMsl ananusa, pa3dop TeKCTa 3a7a4u OT YCIOBHUM
K TpeOOBaHUSIM U OT TpeOoBaHUl K yciaoBusIM. [Iprembl ToMcka pere-
HUS 3afa4d. MojenupoBaHue NpU PelICHUM 3aJaud: MOHATHE MaTeMa-
THYECKOH MOJENM M MaTeMaTHYECKOTO MOJEIMPOBAHHS Kak METoJa
pemeHus 3aJady, BUABI Mopened (IpeaAMeTHbIE, rpaduyecKue, 3HaAKO-
Bele M 1p.). Cxemarndeckas 3amuch, TaOmuuHas 3amuck. CriocoOsl
oopmiiernst pemenus. IIpueMsl mpoBepky penieHust. 3ajadun «Ha da-
cTM». 3a/lauul Ha JBIDKCHHUE: HaBCTPEdy, B OZHOM HaIpaBJICHUH, B MIPO-
TUBOTIOJIOKHBIX HAlpPaBICHUSX, 10 peKe.

['eomeTpuueckue
¢buryps! Ha
IUIOCKOCTH U B
MIPOCTPaHCTBE.

I'eomeTpuueckre (GUrypsl Ha MUIOCKOCTH: MpocTelme QUrypsl, yribl,
napajyiesIbHble M TEpHeHAUKYISIpHBIE NPsMbBIC, TPEYrOJbHUKH, YeThI-
PEXyroJbHUKH, MHOTOYTOJBHHUKH, OKPYXKHOCTh M Kpyr. OCHOBHBIE OT-
HOUIGHUsST M CBOWCTBAa ()UTYp Ha IUIOCKOCTH: aKCHOMBI IIAHUMETPUH;
olpeJiesIeHHe, CBOMCTBA M NPHU3HAKU MapajuIeIbHOCTH U HEepHEeHIUKY-
JIIPHOCTHU TNPSIMBIX; ONpeNeNeHHe U MPU3HAKU PaBEHCTBA TPEYTOJNbHU-
KOB; OIpEJEICHNE, CBOWCTBA W NPU3HAKA PaBHOOEIPEHHOTO TPEYTOJb-
HUKA; OIpeJeNeHre, CBOMCTBA U MPU3HAKU MPSMOYTOJIbHOIO TPEYrOib-
HHKa, TeopeMma [Indaropa; onpenenenne, cBoicTBa M MPU3HAKHU MO100-
HBIX TPEYTOJILHUKOB TPEYTOJIbHUKA; ONpEe/eNICHHe, CBOMCTBA U MpHU3HA-
KM TapajuiesiorpaMMa, MpsMOYyrojbHUKa, poM0a, KBajpara, Tpalennw;
CpeIHsAs JIMHUS TPEyroibHHKAa W CPEIHss JIMHUS TpalelnuH; TeopeMa
daneca; COOTHOUICHUA MEXAY CTOPOHAMH U YIJIaMH B TPEYTOJILHUKE:
CyMMa YIJIOB TPEYroJbHHKA, BHEIIHUI YroJ TpPeyroyibHHKa, HepaBeH-
CTBO TPEYTOJIbHUKA, TEOpeMa CHHYCOB, TEOpeMa KOCHHYCOB; JOMaHasd,
MHOTOYTOJIbHUK, NPAaBHIBHBI MHOTOYTOJBHHUK; KPYT M OKPYXHOCTb,
YIJIBI U MHOTOYTOJIBHHUKH, BIHCAHHBIE M ONHMCAHHBIE OKOJIO OKPY)KHO-
cru; wiomaau ¢uryp. I'eomerpudeckue Gurypsl B npocTpaHCTBe: B3a-
MMHOE pAacIOJIOKEHHE MPSAMBIX U MIOCKOCTEH; MHOTOTPAaHHHUKH: MpPH3-
Ma, MUpaMKAa, NPaBHIbHBIE MHOTOTPAaHHHUKH, Napajuieienunesn, Kyo;
Tenma BpaIlEHWs M WX IOBEPXHOCTH: WWJIMHIp, KOHyc, miap, cdepa.
[Troman noBepxHOCTEH M 00BEMBI IPOCTPAHCTBEHHBIX (PHUTYD.

[IpubnmxeHHbIe
BBIYHCIICHHS.

[Mpubmmxennsle  BbraucieHus. [IpuOmbkeHHbIe  3HAYCHUS  BEIMUHH.
Oxpyrnenne. IorpemHoctn npubmkeHuid: VICTOYHUKH M BHIBI T10-
rpemHocTeli, KomnuecTBeHHBIE XapaKTEPUCTHKH MOTpeIHocTel, abco-
JIOTHAS ¥ OTHOCHUTENbHAS MOTPEIIHOCTh. BepHbIe M COMHUTENBHBIC 3HA-
garue nudpsl. [lorpemHocTn apupMeTHIeCKHX ONeparyi.

MeToap! MaTe-
MaTH4YEeCKOH CTa-
THCTHKH.

ITonsiTHE 0 MaTEMaTUYECKON cTaTUCTUKE I'eHepanbHasi COBOKYIIHOCTb U
BeIOOpKka. CratucTuueckuil psaa. I'paduyeckoe mpencraBieHHe CTaTH-
CTHYECKHX PAIOB. OMmnupudeckas GyHKOus pacrpeneneHus. [loHsaTue
o cratucTHyeckoi runorese [lorsTre crarncrudeckux rumore3. CraTu-
CTUYECKHE KPHUTEPUH IPOBEPKU HYJEBOH rumore3sl. Kpuruueckas o0-
sacTb. [IpuHIMI TPOBEPKU CTATHCTUYECKUX FHIIOTES.

DJ1eMEHTBI
UCTOPUU
MaTeMaTHKH.

Dtarnsl pa3BUTHs MMOHATHI HATYPAJIbHOTO YWcia W HyJs. Pacumpenue
MPE/ICTABICHHUS YEIOBEKa O YMClie B XOje 3Bomoiun. VcTopus co3a-
HUSI CUCTEM eJUHHUI] BeNHU4YuHbL. VicTopus pasButusi reomerpuu. ['eo-
METPUYECKUE 3HAHUS B JIPEBHUX [UBUIM3AIUIX. Pa3BUTHE rEOMETPUH B
HOBOE BpeMsi.

P, T

Ipumeuanue: T — mecmuposanue, P — nanucanue peghepama, Y — ycmnuiii onpoc, KP — konmponvhas paboma
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2.4.2. 3aHATHA CEMHUHAPCKOT0 THNA

HE IPEyCMOTPEHBI.

2.4.3. lIlpakTHYecKue 3aHATHA (J1a0opaTOpPHbIE 3aHATHS)

HaumMmeHnoBanue
pazaena

Copep:xanue pa3aea

®opma
TeKylue-
ro  KoOH-
TpoJIst

2

3

4

DJIeMeHTHI TeOpUHU
MHOKECTB.

ITonsiTue MHOXECTBa M 3JIEMEHTa MHOXecTBa. IlycToe MHOXKECTBO.
Ob6o3Hauenue u pacro3HaBanne. CrocoOsl 3amaHust MHOXKecTB. Oc-
HOBHBIE YHCJIOBBIE MHOKECTBA. XapaKTepUCTHIECKOe CBOHCTBO. [Ipu-
MEHEHHE CIIO0CO00B 3a/laHNsl MHOXKECTB IIpU pelIeHnH 3anad. OTHomIe-
HUS MCKAY MHOXKCCTBaAMHU. HO]IMHO)KCCTBO JaHHOI'O MHOXCCTBA. Pag-
HbIe MHOXECTBa. Buipl mogMHOXkecTB JaHHOTO MHOecTBa. Ilomacuer
YHCJIa MTOJMHOKECTB 33JJaHHOTO MHOXecTBa. V300paxkeHne OTHOLIe-
HUSL MEXTy MHOKECTBaMU C MOMOIIBI0 Kpyros Ditnepa. [lepeceueHue
u o0beMHEeHHe MHOXeCTB. M300paxkeHue nepeceyeHuss U 00beauHe-
HHUSI MHOXKECTB C IIOMOINBIO KpyroB Oitnepa. HaxoxeHue nepecede-
HUS ¥ O0BEIMHEHNS KOHEUYHBIX MHOXECTB, 3a/laHHBIX IIEPEUHCICHIEM
3JIEMEHTOB M C TIOMOIIBIO XapaKTEPUCTHIECKOTO CBOMCTBA 3JIEMEH-
TOB. BplunTanue u JONOJIHEHHE MHOXKECTB. [leKapTOBO IIPOHU3BEICHHUE
JIBYX Y HECKOJIbKHX MHOXKECTB.

T,KP

BenmmuauHBI 1 UX
HM3MEpCHUSI.

[lonstne BenuuuHel. IloHsTHE M3MepeHUs BenuuuHbl. OnpeneneHue
MOJIOKUTETILHON CKASIpHOM BeMM4MHbI. OJHOPOIHBIE U PA3HOPOJIHbIE
BeNMUYMHbL. OCHOBHBIE CBOMCTBA OJHOPOIHBIX CKAJSIPHBIX BEJIWYMH.
IloHATHE TMONOKUTENHLHON CKAJNSIPHON BEJIMYMHBI U €€ U3MEpPEHHUs.
CMBICHT HATYpallbHOTO YHCIa, TIOJYYEHHOTO B PE3YNIbTaTe M3MEPEHUs
BenMUrHbL. CMBICT CYMMBI, Pa3HOCTH, MPOM3BEACHHUS M YAaCTHOTO
HaTypaJIbHbIX YHCEJl, IOJYUEHHBIX B PE3yJbTaTe U3MEPEHUS BEIHUUH.

CucTteMsl cUuciie-
HUA.

IlonsaTue cuctembl cuucieHus. [1o3ULIMOHHBIE U HEMO3UIIMOHHBIE CH-
CTEMBbI CUMCIIEHHUs. 3aIllKcCh YU Ha3BaHHE YKCEN B JIECATUYHOM CHUCTEME
CUHCJICHMUA. CpaBHeHI/Ie YHCCII. PaSpﬂ,I[HBIC CAWHUIIBI. HOSI/IL[I/IOHHLIG
CUCTEMBI CYHMCIICHHA, OTIMYHBIC OT,Z[eCSITPI‘IHOfI; nepexona OT 3allucu
YHUCCII B O,I[HOI>'I CUCTEMC CUHCJICHUS K 3allUCH B I[pyl"Oﬁ CHUCTEME CUHC-
JICHUA.

T,KP

TexcroBas 3aJa4da
" €¢ pelICHHC.

CTpyKTypa TEeKCTOBOW 3a/1a4d. Y CIOBHUS U TpeOoBaHU. Apudpmernde-
CKHMH M anredpanyecknii ciocoObl penIeHust TEKCTOBBIX 3a7ad. JTarlbl
pellleHys 3aJaud: aHaIW3, MOMCK PEIEHHs], OCYIIECTBJICHHUE IIaHa
pemenust, nposepka. IlpueMbl anHanusza, pa3bop TekcTa 3aJadd OT
yCIOBHH K TpeOoBaHMAM U OT TpeboBaHMi K ycioBusM. [Ipuemsr mo-
HCKa pemeHus 3a1adn. MoenupoBaHue Ipy pEIIeHNH 3a7aui: MOHS-
THE MAaTEeMaTHYECKOH MOJENH M MaTeMaTHYeCKOTO MOJECIHUPOBAHHS
KaK METo/ia peleHus 3aaqu, BUABI MoJenell (mpenaMeTHble, rpadude-
CKHe, 3HaKOBbIe W Ap.). CxemaTrudeckas 3alich, TAaOJIMYHAs 3aIHCh.
Cnoco6b1 oopmiternst penienus. [IpreMsl poBepky penieHus. 3ana-
Yl «HA 4acTW». 3aJlaud Ha JBUKEHHUE: HABCTpPeuy, B OJJHOM HaIpaBJe-
HUH, B IPOTHBOINOJIOKHBIX HAIIPABIECHUAX, MO PEKE.

T,KP
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Ne

MbI

HaumenoBanue
pa3nena

Coaep:xanue pa3aea

®opma
TeKyllle-
ro  KOH-
TpoJs

[EEN

2

3

4

I'eomerpuueckue
¢urypsr Ha
IUTOCKOCTH U B
MIPOCTPAHCTBE.

I'eomerpuueckue GUryphl Ha ITIOCKOCTH: MpOCTeHIIne GUrypHI, YIJIb,
napajuielbHble M NEepIeHIUKYISPHbIC NPSMBIC, TPEYrOJbHUKH, YETHI-
PEXYTONBEHUKH, MHOTOYTOJIBHUKH, OKPYXXHOCTH M Kpyr. OCHOBHBIC
OTHOLICHHS U CBOMCTBA (PUTYp Ha INIOCKOCTH: aKCHOMBI IITAHUMETPUH;
OIlpe/ieIeHNe, CBOMCTBA U MPHU3HAKHU MApAJIIEIbHOCTH U MEPIEeHIUKY-
JISIPHOCTH NPSIMBIX; ONpPE/EICHHE U MPU3HAKU PaBEHCTBA TPEYTOJIbHH-
KOB; OIpeJeJIeHHe, CBOWCTBA M NPU3HAKH PAaBHOOEIPEHHOIO Tpe-
YroJbHUKA; OINpEJesIieHne, CBOMCTBA M NPU3HAKH NPSIMOYTOJBEHOTO
TpeyrospHuKa, Teopema Iludaropa; onpenenenue, cBoiicTBa U IMpH-
3HAKH MOJJOOHBIX TPEYroJbHUKOB TPEYToJbHUKA; ONpEeSICHNuE, CBOW-
CTBa W INPU3HAKH ITapajulesiorpaMMa, NpsSMOYyrojibHUKa, poMOa, KBal-
parta, Tparelny; CPEeAHss JIMHUS TPEYroJbHUKA U CPEIHSS JIMHHUS TPa-
nenun; Teopema daneca; COOTHOLICHHS MEXIY CTOPOHAMH U yIJIaMU B
TPEYTOJbHHUKE: CyMMa YIJIOB TPEYTrOJbHUKA, BHEIIHHUI YTOJ TPEYroiib-
HHKa, HEPABEHCTBO TPEYTOJbHHUKA, TEOpPEMa CHHYCOB, TEOpeMa KOCH-
HYCOB; JIOMaHasi, MHOTOYTOJIbHUK, NPAaBIJIbHBI MHOTOYTOJBHHK; KPYT
U OKPYKHOCTb, YIJIbI U MHOTOYI'OJIbHUKH, BIIMCAHHBIC W OIIMCAHHBIC
OKOJIO OKpYyXKHOCTH; Twiomanu ¢uryp. ['eomerpuueckue ¢urypsl B
MIPOCTPAHCTBE: B3aMMHOE PACIIONIOKEHHE MPSMBIX U INIOCKOCTEH; MHO-
TOrpaHHUKU: TMpU3Ma, NupamMuaa, NpaBWIbHBIC MHOI'OTpaHHHKH, I1a-
pajutenenuien, KyO; Tena BpauleHUs U WX MOBEPXHOCTH: LMJIMHID,
KOHyC, map, cdepa. [lnomann moBepxHOCTEHl M 00BEMBI MPOCTPAH-
CTBEHHBIX (uUryp.

T

[pubnmxeHHbIC
BBIYHCIICHUSL.

[Mpubmmxennsle BeruncieHus. [IpnOnMIDKeHHBIE 3HAYCHHS BEIWYHH.
Oxpyrnenne. [TorpemrHocTn mpubmmxennit: VICTOYUHUKA W BUABI I10-
rpemHocTeil, KonmuecTBeHHbIE XapaKTEPUCTUKHU IIOTPEIIHOCTEH, ab-
COJIIOTHAs ¥ OTHOCHTENbHAs MOTPEeIIHOCTh. BepHbIe 1 COMHUTENbHbIE
3Havamue udpsl. [lorpemHocTn apudMeTHIECKUX onepanui.

MeTtoabpl MaTeMa-
TUYECKOM CTaTH-
CTHKH.

[TonsiTue 0 MmaTemMaTHueCcKOW cTaTUCTHKE ['eHepalibHasi COBOKYITHOCTh
u BbIOOpKka. Cratuctuyeckuii psig. ['paduueckoe mpecTaBiIeHUE CTa-
TUCTUYECKHX PAZOB. OMIupudeckas GyHKuus pacmpeneneHus. [Tons-
THE O CTAaTUCTHYECKOM runore3e IIoHATHE CTaTMCTHYECKUX THIIOTE3.
CratucTiueckue KpUTEpUH NPOBEPKH HyJIEeBOH Tumore3sl. Kpurude-
ckas o6sacTh. IIpuHINIT IPOBEpKH CTATUCTUYECKHUX THIIOTES.

DIEeMEHTHI
HUCTOPUU
MAaTEeMAaTHKU.

Otansl pa3BUTHS MOHATUH HATYpaJbHOTO YMCIIA M HyNs. Pacmmpenue
NPEACTaBICHUS YEIIOBEKa O YUCIe B Xoae dBomouunu. Mcropus cosna-
HUSl CHUCTeM eAMHUI] BennuuHbl. McTopusa passutus reomerpuu. I'eo-
METpUYECKUE 3HaHUS B APEBHUX LUBWIN3anusAX. Pa3Burue reomerpun
B HOBOE BpEMs.

P, T

Ipumeuanue: T — mecmuposanue, P — nanucanue pepepama, ¥ — ycmuwiii onpoc, KP — konmponvnas paboma

2.4.4. Copep:xaHue cCaMOCTOSATEIbLHOI PadOThI

CoNoOR~WNE

IIpumepHast TeMaTUKa pedepaToB:

I'eomerpus B JIpesaem Erunte.

I'eomerpus B JIpeBHeMm Basuione.

I'eomerpus B IpeBHen Muaun.

I'eomerpus B /IpeBHem Kurae.

I'eomerpus B JlpeBHei I penyn.

HeeBknuoBel reoMeTpumn.

Hcropudeckoe pa3BUTHE NPEICTABICHUE YEJI0BEKA O YUCIIE.
CrapuHHbBIE MEDBL.

['eomeTpryeckre BeTMUUHBI U CIIOCOOBI X BBIYHUCIICHHUS.
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10. ApudmeTrdeckrie NeHCTBUS HAJ YMCIAMHU B PA3IMYHBIX CUCTEMAaX CUUCIICHHUS.
11. Pumckas Hymepanusi.

12. TlpumeHeHrne TBOMYHON CUCTEMBI CUHCIIeHUs B nH(popMaTuke. Anredpa bys.
13. Cratuctudeckas o0paboTKa JaHHBIX KCIICPUMEHTA.

14. 3agaun Ha cCOBMECTHYIO pabOTy | 3a7a4u 0 OacceiHe.

15. 3agaun Ha cMecH, CIIaBbl, paCTBOPHI.

2.4.5. llepevyenb yueOHO-MeTOAUYECKOT0 o0eceUyeHus JJisl CAMOCTOATEIbHOM
Pa6oThl 00YUYAKOIMXCH MO IUCHUIIIHHE

CamocTosiTenbHas paboTa CTy/I€HTa B IPOLECCE OCBOEHUS JTUCLUILIMHBI BKJIIOYaA-

CT:

-U3y4eHHE OCHOBHOMU U JIOTIOJIHUTEIBHOM JINTEPATyphl IO KYpCY;

-CaMOCTOSITENIbHOE U3YYEHHE HEKOTOPBIX BOMPOCOB (KOHCIIEKTUPOBAHUE);

-paboTy C 3JIEKTPOHHBIMU YYEOHBIMH PECYPCAMU;

-U3y4eHHE UHTEPHET PECYPCOB;

-MOJrOTOBKY K IMPAaKTUUYECKUM 3aHATHUSM;

-CaMOCTOSITEJIbHOE BBINOJHEHUE TOMAIIHHUX 33JIaHUM;

-IIOATOTOBKY pedeparta o 0JTHON U3 TEM Kypca.

Hauanowm opranusaiuu ao00i caMOCTOATENbHON pabOThl JOIKHO OBITH IPUBUTHE
HABBIKOB U YMEHUW IpaMOTHOW pabOTHI ¢ yueOHON M HAydHOM JIUTepaTypoil. ITOT mpo-
IIECC, B IIEPBYIO OYepe/ib, CBA3aH C HAXOXKJIEHUEM HEOOXOIMMOM /sl YCIIEITHOTO OBJIajie-
HUS y4eOHBIM MaTepuajioM Jureparypoil. CTyIeHT JOJKEeH YMETh MOJIb30BaThesl (hoHIa-
MU OMONIHMOTEK U CHPABOYHO-OMOIMOrpaPUUeCKUMU U3JaHUSIMU.

CryneHTbl ISl TMOJTHOLUEHHOTO OCBOEHHUS YYEOHOro Kypca JIOJKHBI COCTaBJISATh

KOHCIICKTBI KaK IIpH

MPOCIYIIMBAHUMN €T0 TEOPETUYECKOM (JIEKIIMOHHOM) 4acTH, TaK U

IPH TIOJITOTOBKE K MPAKTUYECKUM (JTabopaTopHBIM) 3aHATUSAM. JKemareabHo, 9TOObI KOH-
CIIEKTHI JICKIIUNA 3aMUCHIBATUCH B JIOTHYECKON MOCIEIOBATEILHOCTH M3YYECHHS Kypca U
COIEPKAJNCH B OJTHON TETPAH.

Ha camocTosiTensHyt0 paboTy CTY/IEHTOB OTBOJUTCS 56 4acoB y4eOHOTO BpeMEHU
(B TOM umcCIie KOHCYJIbTAIlUU § YacoB).

HaumeHnoBaHue pazaesia

IlepeueHn yueOHO-MeTOAMYECKOT0 o0ecreyeH s AUCHUTIMHBI 10 BHITNOJTHEHHIO
CaMOCTOAITeIbHON PadoThl

Tema 1. DnemeHTsl TEOpUU
MHOXECTB.

1. Jopodeena, A. B. Maremaruka : y9eOHHK JUIS CpEIHETO MPOo(dheCcCHOHAIEHOTO 00pa-
3oBanust / A. B. JlopodeeBa. — 3-e u3a., nepepad. u gon. — Mocksa : MznarenscTBo
IOpaiit, 2020. — 400 c. — (IIpodeccuonansuoe odpaszosanue). — ISBN 978-5-534-
03697-8. — Texkcr : anextponnstii / DbC FOpaiir [caiir]. — URL:
https://urait.ru/bcode/449047

2. Tucun, B. B. Maremaruka. [Ipaktukym : yaeOHO€ ocodue ajst cpeaHero npodec-
cuonansHOTO 00paszoBanus / B. b. T'ucun, H. III. Kpemep. — Mockaa : M3natenscTBo
FOpaiirt, 2020. — 202 ¢. — (IIpodeccuonansroe obpaszoranue). — ISBN 978-5-9916-
8846-8. — Tekcr : anexrponusliii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka Juisl NEJarornieckux CIeNUaIbHOCTEH | YU4eOHHK M NMPaKTHKyM JUIs
cpenHero npogeccuoHansHoro oopasosanus / H. JI. Credanosa, B. U. Creryposa, H.
B. Kouypenxo, O. B. XapuroHosa ; nmox oOweit penakuumeir H. JI. CredaHoBor. —
Mocksa : UznarensctBo Opaiit, 2020. — 218 c¢. — (IIpodeccnonansHoe obpa3osa-
Hue). — ISBN 978-5-534-05028-8. — Teker : anexrponnsiii // IbC Opaiit [caiir]. —
URL: https://urait.ru/bcode/451989

Tema 2. BenuuuHs! 1 UX
M3MEepeHUs.

1. lopodeesa, A. B. Maremaruka : y4eOHHK A7t CpeHET0 NMPOodeCCHoHaILHOTO 00pa-
3oBanmst / A. B. JTopodeesa. — 3-e u3n., mepepad. u gon. — Mocksa : M3garenbeTBo
FOpaiit, 2020. — 400 ¢. — (IIpodeccuonansHoe obpaszoanue). — ISBN 978-5-534-
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03697-8. — Texkcr : anexrponnstii / ObC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/449047

2. T'mcun, B. b. Maremaruka. [Ipaktukym : yaeObHOE Tocobme A cpenHero npodec-
cuoHanbHOTO oOpaszoBanwms / B. b. 'mcun, H. I11. Kpemep. — Mocksa : 3garenscTBo
FOpaiir, 2020. — 202 c. — (IIpodeccuonanproe odbpazosanue). — ISBN 978-5-9916-
8846-8. — Tekcr : anexrponnsiii // OBC HOpaiir [caiiT]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka Juisl NEJarornieckux CIeUHaJbHOCTEH @ YU4eOHHK M NMPaKTHKyM JUIst
cpennero npogeccuonansHoro oopaszosanus / H. JI. Credanosa, B. 1. Cueryposa, H.
B. Kouypenxko, O. B. XapuroHoBa ; nox oOweit penakumeir H. JI. CredaHoBoit. —
Mocksa : U3narensctBo HOpaiit, 2020. — 218 ¢. — (Ilpodeccruonanproe obpa3osa-
uue). — ISBN 978-5-534-05028-8. — Tekcer : anekrponnsiii // 9BC HOpait [caiiT]. —
URL.: https://urait.ru/bcode/451989

Tema 3. CucteMbl cuncie-
HUSL.

1. Topodeepa, A. B. Martemaruka : y4eOHHK JUIs CPEIHET0 MPOodheCcCHOHAILHOTO 00pa-
3oBaHmsk / A. B. Jlopodeesa. — 3-e u3n., mepepad. u gon. — Mocksa : M3garenscTBo
FOpaiir, 2020. — 400 c. — (IIpodeccuonansHoe obpazoBanne). — ISBN 978-5-534-
03697-8. — Texkcer : anexrponnsrii / 9BC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/449047

2. T'mcun, B. b. Maremaruka. [Ipaktukym : yaeOHOE TocoOue Ay cpeqHero npodec-
cuoHanbHOTO 0oOpaszoBanwms / B. b. I'mcun, H. I1I. Kpemep. — Mocksa : 3gatenscTBo
FOpaiirt, 2020. — 202 ¢. — (IIpodeccuonanbroe oopaszosanue). — ISBN 978-5-9916-
8846-8. — Texcr : anexrponssiii // OBC Opaiit [caiiT]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka Uil NEJaroruuecKux CIeUHaIbHOCTEH @ YU4eOHMK M INPaKTHKyM JUIst
cpennero npodeccuonansuoro oopaszosanus / H. JI. Credanosa, B. . Creryposa, H.
B. Kouypenko, O. B. Xapurtonosa ; mox obmeit pemakiueir H. JI. Credanosoit. —
Mocksa : U3marensctBo IOpaitt, 2020. — 218 ¢. — (IIpodeccronampHOE 0Opa3oBa-
uue). — ISBN 978-5-534-05028-8. — Texcr : anekrponnsrii // OBC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/451989

Tema 4. TexcToBas 3amadya
U €€ pelIcHuE.

1. Hopodeera, A. B. Martemarunka : y9eOHHK JUIS CpEIHETO MPOo(dheCcCHOHAIEHOTO 00pa-
3oBarms / A. B. [lopodeeBa. — 3-e m3n., mepepad. u mom. — MockBa : MzgaTenscTBo
FOpaiir, 2020. — 400 c. — (IIpodeccuonamsHoe 0OpazoBanue). — ISBN 978-5-534-
03697-8. — Texkcr : anextponnsiii // OBC Opaiir [caiit]. — URL:
https://urait.ru/bcode/449047

2. T'ucun, B. b. Maremaruka. [Ipaktukym : yaeOHOE MOCOOHE I CpeHero mpodec-
cuonanpHOTO 00paszoBanus / B. b. Tucun, H. 1. Kpemep. — Mockaa : M3naTenscTBO
FOpaiirt, 2020. — 202 ¢. — (IIpodeccuonanbroe oopaszosanue). — ISBN 978-5-9916-
8846-8. — Texcr : anexrponHsliii // OBC Opaiit [caiit]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka Juisl NEJarorndeckux CIENUaIbHOCTEH : YU4eOHHK M NPaKTHKyM JUIst
cpenrero npogeccuonansHoro oopazoanus / H. JI. Credanosa, B. Y. Creryposa, H.
B. Kouypenko, O. B. Xapurtonosa ; mox obmei penmakiueir H. JI. CredanoBoit. —
Mocksa : UzmarensctBo IOpaiit, 2020. — 218 c¢. — (IIpodeccronanpHOE 0Opa3oBa-
uue). — ISBN 978-5-534-05028-8. — Tekcer : anekrpounsiii // OBC FOpait [caiiT]. —
URL: https://urait.ru/bcode/451989

Tema 5. 'eomerpuueckue
(hUTypHI Ha IIIOCKOCTH U B
MIPOCTPAHCTBE.

1. Hopodeera, A. B. Maremaruka : yueOHHK JIJIs1 CpeAHETO MPodhecCHOHATBHOTO 00pa-
3oBanust / A. B. Jlopodeesa. — 3-e uss., mepepad. u gon. — Mocksa : M3aarenbeTBo
FOpaiirt, 2020. — 400 ¢. — (IIpodeccuonansHoe obpaszoranue). — ISBN 978-5-534-
03697-8. — Tekcr : anextponnsiii / OBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/449047

2. I'mcun, B. b. Maremaruka. [Ipaktukym : yaueOHOe ocoOue aist cpeHero npogec-
croHabpHOTrO o6paszoBanust / B. b. I'mcun, H. 1. Kpemep. — Mocksa : M3narenscTBo
IOpaiit, 2020. — 202 c¢. — (IIpodeccnonansaoe odpaszosanue). — ISBN 978-5-9916-
8846-8. — Texcr : anexrponHsiii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka /i1t eJarorn4ecKuX CrelUaibHOCTEH ;| yUeOHUK U IPaKTUKYM JUIS
cpenHero npodeccuonanbHoro oopazosanus / H. JI. Credanosa, B. . Cueryposa, H.
B. Kouypenxko, O. B. Xapuronosa ; mox obmeii pexakuueit H. JI. CredanoBoit. —
Mocksa : U3narensctBo FOpaiit, 2020. — 218 c. — (IIpodeccuonansHoe 0O6pazoBa-
uue). — ISBN 978-5-534-05028-8. — Texkcr : anekrponnsrii // DBC HOpaiir [cait]. —
URL.: https://urait.ru/bcode/451989

Tema 6. [TpubmmKxeHHBIC
BBIYUCIICHUS.

1. lopodeera, A. B. Maremaruka : yueOHHK JIJIs1 CpeAHETO MPpodhecCHOHAIBHOTO 00pa-
3oBanust / A. B. lopodeeBa. — 3-e u3a., nepepad. u gon. — Mocksa : MznarenscTBo
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IOpaiit, 2020. — 400 c. — (IIpodeccnonanbuoe odpaszosanue). — ISBN 978-5-534-
03697-8. — Teker : anexrponusiii / DBC ¥Opaiir [caiit]. — URL.:
https://urait.ru/bcode/449047

2. T'mcun, B. b. Maremaruxka. [Ipaktukym : yae6HOE mTocobme A cpenHero mpodec-
cuoHanbHOTO 0oOpaszoBanwms / B. b. I'mcun, H. I1I. Kpemep. — Mocksa : 3garenscTBo
FOpaiir, 2020. — 202 c. — (IIpodeccuonamproe odbpazosanue). — ISBN 978-5-9916-
8846-8. — Tekcr : anexrponnslii / IBC HOpaiir [cait]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka Juisl NEJarornieckux CIeUUaIbHOCTEH | YU4eOHHK M NMPaKTHKyM JUIst
cpennero npogeccuonansHoro oopaszosanus / H. JI. Credanosa, B. 1. Cueryposa, H.
B. Kouypenxo, O. B. XapuroHosa ; nmox oOweit penakuumeir H. JI. CredaHoBor. —
Mocksa : U3natensctBo HOpaiit, 2020. — 218 ¢. — (Ilpodeccruonansroe obpa3osa-
uue). — ISBN 978-5-534-05028-8. — Tekcer : anekrponnsiii / 9BC HOpait [caiiT]. —
URL.: https://urait.ru/bcode/451989

Tema 7. Metonsr Mmatema- |1. Jlopodeesa, A. B. Maremarnka : yaeOHUK IS cpeHeTo MpodeCCHOHaTFHOTO 00pa-
TUYECKOH CTAaTHCTHUKH. 3oBaHmsk / A. B. [lopodeesa. — 3-e u3z., mepepad. u gon. — Mocksa : M3garenscTBo
FOpaiir, 2020. — 400 c. — (IIpodeccuonansHoe 0O6pazoBanue). — ISBN 978-5-534-
03697-8. — Texkcer : anexrponnsrii / 9BC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/449047

2. T'mcun, B. b. Maremaruka. [Ipaktukym : yaeOHOE TocoOme Ay cpeqHero npodec-
cuoHanbHOTO 00paszoBanus / B. b. I'mcun, H. I11. Kpemep. — Mocksa : M3narenscTBo
FOpaiirt, 2020. — 202 ¢. — (IIpodeccuonanbroe oopaszosanue). — ISBN 978-5-9916-
8846-8. — Texcr : anexrponssiii // OBC Opaiit [caiit]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka JjIst eJarorn4ecKuX CrelualbHOCTeH | yIeOHUK U IPaKTUKYM JUIs
cpennero npodeccuonansHoro odpasosanms / H. JI. Credanosa, B. 1. Creryposa, H.
B. Kouypenxko, O. B. Xapuronosa ; nox obmeti pexakuueii H. JI. CreanoBoit. —
Mocksa : U3natensctBo FOpaiit, 2020. — 218 ¢. — (IIpodeccnonansroe odpa3oBa-
aue). — ISBN 978-5-534-05028-8. — Tekcrt : anextponnsrii // OBC Opaiir [caiiT]. —
URL.: https://urait.ru/bcode/451989

Tema 8. Dnements! ucto- |1. [lopodeeBa, A. B. Maremaruka : yaeOHUK IS cpemHeTo MpodeCCHOHATHLHOTO 00pa-
PpUHU MaTeMaTUKH. 3oBarms / A. B. [lopodeeBa. — 3-e m31., mepepad. u gom. — Mocksa : MzgarenscTBo
FOpaiit, 2020. — 400 ¢. — (IIpodeccuonansHoe obpaszoranue). — ISBN 978-5-534-
03697-8. — Tekcr : anextponnsiii / DbC Opaiir [caiit]. — URL:
https://urait.ru/bcode/449047

2. T'ucun, B. b. Maremaruka. [Ipaktukym : yaeOHOE MOCOOUe IJIst CpeHero mpodec-
cuoHanpHOTO 00paszoBanus / B. b. Tucun, H. III. Kpemep. — Mockaa : M3natenscTBo
FOpaiirt, 2020. — 202 ¢. — (IIpodeccuonanbroe odbpaszosanue). — ISBN 978-5-9916-
8846-8. — Tekcr : anexTponnslii // IbC KOpaiir [cait]. — URL:
https://urait.ru/bcode/449059

3. Maremaruka I HeJarorn4ecKuX CreUatbHOCTEeH ;| yUeOHUK U IPaKTUKYM JUIS
cpennero npodeccuonansHoro obpazosanmst / H. JI. Credanora, B. 1. Creryposa, H.
B. Kouypenxko, O. B. Xapuronosa ; mox obmeii pexakuueii H. JI. CredanoBoit. —
Mockga : M3narenbctBo FOpaiit, 2020. — 218 ¢. — (IIpodeccuonansHoe ob6pazoBa-
uue). — ISBN 978-5-534-05028-8. — Tekcrt : anekrponnsrii // DBC HOpaiit [caiT]. —
URL: https://urait.ru/bcode/451989

Kpome mepeuncieHHbIX NCTOYHHUKOB IO TEMaM CaMOCTOSTEIHHON pabOThI, CTYNEHT
MOXKET BOCIOJIB30BaThCsl DIEKTPOHHO-OmOMuoTeunbiMu cucteMamu (3bC), mpodeccuo-
HAJIBHBIMUA 0a3aMU JTAHHBIX, AIEKTPOHHBIMHA 0a3aMy NEPUOAUYECKUX U3JAHUH, TPYTUMHU
UH(POPMALIMOHHBIMU pecypcaMi, yKazaHHbIMU B pasznene 5.4 «IlepeueHp pecypcoB HH-
(opMaMOHHO-KOMMYHUKAITMOHHOW ceTn «VIHTepHEeT», HEOOXOMUMBIX IJIsi OCBOCHUS
JTUCIMILUTMHBD), BKIIOUAIOLINI PECYpChl, TOCTYI K KOTOPBIM OOECIEUYEH MO JOTOBOPaM C
npaBooOagaTeNsiMu, U o0pa3oBaTelbHbIe, HayYHbIE, CIPABOYHBIE PECYPCHI OTKPHITOTO
JOCTyTa, UMEIONUE CTaryc Oo(QHIMaIbHBIX ((enepanbHble, OTPACIEBBIC, YUPEKICHUH,
OpraHM3allvi U T.I1.),  TAK)KE TIOMCKOBBIMHU CHCTeMaMH ceTd VIHTepHeT /s IoncKa U pa-
00TBI ¢ HeoOXoAMMOI HH(pOPMAITHEH.

Jlist oCBOCHMSI TAHHOW TUCIUIUTMHBI M BBITTOJIHCHUS MPEIYCMOTPEHHBIX y4eOHOU
poTrpamMMOi Kypca 3aJlaHHi 110 CaMOCTOATEIbHON padoTe CTYJCHT MOKET UCIIOIb30BaTh
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cienyroee yueOHO-MeTo1uueckoe o0ecrneyeHue:
- METOAMYECKHE PEKOMEHJAlMU MpenojaBaTelis K OpraHu3alMd BHEayIUTOPHOI
CaMOCTOSTEIbHON PabOThI CTY/ACHTA.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'NH

Jlns peanu3anyuy KOMIETEHTHOCTHOTO MOJX0/1a MpelycMaTpUBAeTCs HCIIOIb30Ba-
HHUE aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEACHUS ayAUTOPHBIX U BHEAYTUTOPHBIX 3a-
HATHH C 1eNbI0 GOPMUPOBAHHS U Pa3BUTHS MPO(ecCHOHAIBHBIX HAaBBIKOB 00YYaIOIINX-
cs. B mpomecce mpenogaBaHusi MPUMEHSIOTCS 00pa3oBaTeNbHbIE TEXHOJOTHU Pa3BUTHSA
KPUTHYECKOT0 MBILIUIEHHUS, TPoOIeMHOE 00ydYeHHe, TPOEKTHOE 00ydYeHune, paboTa B Ma-

JIBIX TPYTINAX.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHU NPH NMPOBEIEHUHU JEeKINI

TexHosiOruM, MPUMEHSIEMBIE TIPU ITPOBEJICHUN Koz-so
W3zyyaemble TEMbI JUCIHUITIMHBI N 4acoB
JICKIIMOHHBIX 3aHATHH

1 | DneMeHTBI TEOPUM MHOXKECTB. TexHoorus mpodJeMHOTO 00yUeHUsI AyIUOBH- 7%
3yaJIbHbIe TEXHOJIOTHU

2 | BenuuuHBI ¥ UX U3MEPEHHUSL. TexHonorus npodyieMHOr0 00yueHHs1 Ay AHOBH- 5%
3yaJibHbIe TEXHOJIOTHU

3 | CucreMsl cuucneHusl. TexHosorus npoOieMHOr0 00yueHHsT AyTHOBH- 4%
3yaJIbHbIE TEXHOJOTHU

4 | TekcroBas 3a7a4a U e¢ peLICHHE. TexHonorus npodieMHOro 00ydeHHsT AyIHOBH- 19%
3yaJIbHbIE TEXHOJIOTHU

5 | Feomerpiucciue Gurypel Ha mockocTH n TexHonorus npodieMHOro 00ydeHHs1 AyIHOBH-

B IIPOCTPAHCTBE. ™

3yaJIbHbIE TEXHOJIOTHU

6 | [IpuOnmxeHHBIC BHIYUCICHNUS. TexHonorus npodieMHOro 00yueHHs1 AyIHOBH- 3
3yaJIbHbIE TEXHOJIOTHU

7 | Meroasl MaTeMaTHYeCKOH CTaTUCTHKH. TexHosorus npodieMHOro 00yueHust AyIMOBH- 5
3yaJibHbIe TEXHOJIOTHU

8 | DneMeHTHI HCTOPHH MAaTEeMAaTHKH. AynuoBH3yasibHbIE TEXHOJIOTHU 5

Bcero no pucuumize (B TOM 4KCIlie HHTEPAKTUBHOE 00yueHHe™) 48 (43%)

3.2.00pa3oBaTe/bHbIe TEXHOJIOTHH NIPH IPOBEACHUU NPAKTUYECKUX 3aHATHI

TexHosornun, NMpUMeHsIEMbIE TIPU TPOBEICHUT Kon-Bo
VzyuaembIe TeMbI TUCIATLIHBI IPAKTUYECKUX 3aHATUH 4acoB

1 | DneMeHTHI TEOPUH MHOXKECTB. TexHonorus mpobaeMHOro 00yUeHHs
Texnonorust paboThl B MaJbIX Ipymmnax, pa3oop 4*
KOHKPETHBIX CHTYalHi

2 | BenuuuHBI ¥ UX U3MEPEHHUSL. TexHomorusg MPOOIEMHOTO 00YUEHUS
TexHoMOTHA PabOTHI B MAJIBIX TPYIIAX, TPYIIIIO- 4*
Basi IUCKYCCHsI

3 | CucreMsbl cuuciIeHusI. TexHomorus MpobIeMHOTO 00yIEHUS ox
Texnousorus paboThl B MaJIBIX TPyIIIax

4 | TekcroBas 3a7a4a U ee peuieHue. TexHosorus NpodIeMHOTO 00yUCHHUS
TexHosorus paboThl B MaJIbIX IpymIax, pasoop 8*
KOHKPETHBIX CHTYalHi

5 | 'eomerpuueckue GUrypsl Ha IIockoctu 1 | TexHosorus npodiaeMHoOro o0y4yeHus 6%

B IIPOCTPAHCTBE. Texnosorus paboThl B MaJIBIX TPyIIIax

6 | [IpuOnmxeHHbIE BHIYMCICHUS. TexHosorus npodIeMHOTO 00yUCHHUS o
Texnosorus paboThl B MaJIBIX TPyIIIax

7 | Meroasl MaTeMaTH4eCKON CTaTUCTHKH. TexHosorus NpodIeMHOTO 00yUCHHUS o
Texnosiorus paboThl B MaJIbIX TPyIIax

8 | DneMeHTHI HCTOPHH MAaTEeMaTHKH. Merton TpoeKToB 4%

Juckyccust
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TexHonoruu, NPUMEHSIEMbIC TIPU POBEICHUN Koin-Bo
W3yqaembie TeMbI JUCLUILTHHBI MIPAKTUIECKUX 3aHATUI 4acoB
Bcero no aucriumiiae (B TOM YHCIe HHTEPAKTHBHOE 00yueHme™) 32(32%)

4. YCJIOBUSI PEAJIM3AIIMUA ITPOT'PAMMBI YUEBHOM JTUCIUIINII-
HbI

4.1. MarepuajJibHO-TeXHHYecKass 0a3a, HeoOXoAMMasi IJIsl OCYLIECTBJICHUS
o0pa3oBaTe/IbHOTO MPOLECcCca MO AUCHUILIUHE

Peanuzanus yueOHON AMCHUIUIMHBI OCYLIECTBISETCS B CIIEUAIBHO 000PYAOBaH-
HOM KaOMHeTe MaTeMaTUYeCKUX AUCLUIUIHH.

OobopynoBanue y4eOHOro KaOMHeTa: MYJBTUMEAUAIPOCKTOP, KOMIIBIOTED,
9KpaH, JOCKa MeyoBasi, ydyeOHasi MeOesb, HaryiaHble M0ocoOus, y4eOHO-METOqUECKre
MaTepHalibl, FeOMETpUYECKHE MOJIEIH, CIIeIallbHas InTepaTypa, Bbixoa B UHTepHeT.

4.2. Ilepeyenb HEOOXOAMMOIO MPOTPAMMHOI0 O00eceYeH st

1. 7-zip; (nmmuen3us Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade; (muren3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player; (numen3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice; (nmuuensus - http://www.openoffice.org/license.html)

5.FreeCommander— npoBoHuK; (JTHIIEH3UA—
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%b5%d0%bd%d0%b7%
d0%b8%d1%8f/)

6. Google Chrome;(nuien3wust -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice (B cBoO0OaHOM J0CTYIIC);

8. MozillaFirefox.(munensus - https://www.mozilla.org/en-US/MPL/2.0/)
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http://www.7-zip.org/license.txt#_blank
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
http://www.openoffice.org/license.html
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d0%b8%d1%8f/
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d0%b8%d1%8f/
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/2.0/

5. HEPEYEHb OCHOBHOM 1 g[OHOJIHI/ITE.JII)HOFI YUYEBHOU
JIUTEPATYPBI, HEOBXOJIUMOM JJIsI OCBOEHUS TUCLUIIINHBI

5.1 OcHoBHasi JuTEpaTypa

1. Ilonodeesa. A. B. MaremaTtnka : V4eOHUK LI CDEIHETO IDOMECCHOHAIBHO-

ro oonazosanus / A. B. IlonobeeBa. — 3-e u3n.. nepenad. v norn. — Mocksa : U3na-
tenbeTBO FOnaiit. 2020. — 400 ¢. — (IIbodeccuonansuoe oonazosauue). — ISBN 978-
5-534-03697-8. — Tekcr : osnekrponawsi // OBC Ipaiit [caiit]. — URL:

https://urait.ru/bcode/449047
2. Twucun. B. b. Maremaruka. [InaktukvMm : vueOHOE 1TOCOOME LI CDEIHETO

mnodeccronaapaoro oonaszosanus / B. b. 'mcun. H. III. Knemen. — Mocksa : M3na-
tenbeTBO FOnaitt. 2020. — 202 ¢. — (IInodeccuonanbuoe oonazosauue). — ISBN 978-
5-9916-8846-8. — Tekcr : osnekrponnbli // DOBC IOpaiit [cait]. — URL:

https://urait.ru/bcode/449059

3. MaremaTuka Jjis IeAarornuecKux CHelHalIbHOCTEH | YUeOHUK U IIPAKTUKYM
Uit cpeHero npodeccuonansHoro oopasosanus / H. JI. Ctedanona, B. . Cueryposa,
H. B. Kouypenxko, O. B. Xaputonona ; nox o6mieit pegakuueit H. JI. CredanoBoit. —
Mocksa : U3gatensctBo FOpaiit, 2020. — 218 ¢. — (ITpodeccnonansHoe 0Opa3oBaHuE).
— ISBN 978-5-534-05028-8. — Tekcr : anextponnsiii // OBC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/451989

5.2 JlonosiHuTEIbHAS JIUTEPATYpa

1. Kyuep, T. II. Matemartuka. Tectsl : yueOHoe nocodue mist CI1O / T. I1. Ky-
yep. — 2-e u3., ucnp. u gom. . — M. : UsparensctBo FOpaiit, 2016. — 417 ¢. — URL:
https://www.biblio- online.ru/book/A1014B90-D097-4FDA-8008-83868D0B 7500

2. boromonos H. B. Marematuka. 3agauu ¢ pemenusmu. B 2 u. Y. 1 : yueOHOE
nocob6ue st CIIO / H. B. boromonoB. — 2-e u3n., uctp. u pon. — M. : 3gatenscTBo
FOpaiit, 2017. — 364 ¢. — URL.: https://www.biblio-online.ru/viewer/EA8SE67E8-39EB-
4A22-9E07- BD7637CAB26F#page/2

5.3 llepuoanueckmne U3IaHUs

1. Maremaruka B BBICLIEM o0pa3oBaHUU. - URL:
https://e.lanbook.com/journal/2368#journal_name ;

2. Maremarndeckoe oOpazoBanue / POHI MaTeMaTHUECKOTO 0Opa3oBaHHS U
npocseienus (Mocksa). — URL: https://elibrary.ru/contents.asp?id=34529652 ;

3. Cwmexanka : HAyYHO-TIONYJISIpHBINA exXeMecsuHbIN xypHan / yupenureiabr OO0
"MexXayHapOaHBIH ~ MHCTUTYT  NPOMBIIIICHHOH  COOCTBEHHOCTH. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=253041 ;

4. CoBpeMeHHas MaTeMaTHKa U KOHIENIIMN WHHOBAIMOHHOT'O MaTeMaTH4eCKOIro
obpazoBanus . — URL: http://elibrary.ru/contents.asp?titleid=53797.

5.4 Tlepedyenb pecypcoB HH(POPMANMOHHO-KOMMYHUKALUMOHHOI ceTH «MH-
TePHET», He0OXOAUMBIX JJI1 OCBOCHUS THCUMILIUHBI

1. ObC «VYuuBepcurerckas OuOmmoreka ONLINE» : caitr. — URL:

http://biblioclub.ru/index.php?page=main_ub_red.
2. DBC UsnparennctBa «Jlauby : caiir. —URL:http://e.lanbook.com.
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https://elibrary.ru/contents.asp?id=34529652
http://biblioclub.ru/index.php?page=journal_red&jid=253041
http://elibrary.ru/contents.asp?titleid=53797

3. Hayunas »snexktponHas Oubnmoreka «elLibrary.ru» : caiir. — URL:
http://elibrary.ru/defaultx.asp.

4. bassl nanasix komnanuu «Mct Bero» [pasznmen: [lepuognyeckue uznanus (Ha
pycckom s3bike)] : caiit. —URL:http://dlib.eastview.com.

5. Dnexrtponnas 6ubmuoreka «Grebennikony[pasmem:)KypHanel (Ha pycckom
s3bike)|: caiit.— URL: http://grebennikon.ru/journal.php.

6. DenmepanpHas wuHPopManuoHHas cuctema «EgmHOEe OKHO gocTyma K
obpasoBarenbHBIM pecypcamy : caiit. — URL: http://windowedu.ru.

7. @enepanbHBIA  MEHTp  HMHPOPMAIMOHHO-0OpPA30BATEIBHBIX  PECYpPCOB
(PLIHOP) : caiit. — URL.: http://fcior.edu.ru .

8. Enuwnas xomnekuus mudpoBBIX 00pa3oBaTelbHBIX pecypcoB : cait. — URL:
http://school-collection.edu.ru.

9. Od¢unmaneHbIil UHTEpHET-TIOPTAN TIpaBoBOW HH(popMaiuu. ['ocynapcTBeHHas
cucreMa npaBoBoit napopmaru : caiit. — URL: http://publication.pravo.gov.ru/.

10. Damukmoneauym :  OuHmukiaoneauu. Cmosapu. CnpaBounuku // DBC
«Yuusepcurerckas oudmoreka ONLINE» : caiit. — URL: http://enc.biblioclub.ru/.
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6. METOAUUYECKHUE YKA3AHUSI OBYYAIOIIMMCSITIO OCBOEHUIO
JTUCHMUILTAHBI

JucuumivHa HaieneHa Ha ¢GopMUpoBaHUe OOIIEy4YeOHBIX KOMIIETEHIIUH, TAaKUX
KaK CIOCOOHOCTh JEMOHCTpAllMU OOIIEHAayUYHbIX 0a30BBIX 3HAHUN €CTECTBEHHBIX HAYK,
MaTeMaTUK{, TOHUMAaHUE OCHOBHBIX ()aKTOB, KOHUENIUI, IPUHIUIIOB U TEOPHIl.

OOyueHune CTyIEHTOB OCYIECTBISETCS MO TPAAULMOHHON TEXHOJIOTUU (JIEKLUH,
MPAKTUKH) C BKIIFOUEHUEM MHHOBALIMOHHBIX 3JIEMEHTOB.

YcTHOE HU3N0oKEeHHe Y4eOHOro MaTrepuaia Ha JIEKIIUHU JTOJDKHO KOHCTIEKTUPOBATH-
cs. Ciiymarh JEKUUI0 HY)KHO YMETh — MOJAJEPKUBATh CBOE BHUMAHUE, MOHATh U 3allOM-
HUTbH YCIIBIIIAHHOE, YJIOBUTH May3bl. B mporecce M3n0KeHUs MpernoJaBaresieM JEKIHUH
CTYJICHT JI0JKEH BBISICHUTH BCE HETIOHATHBIE BOIPOCHI. 3alUCHIBATH COAECPHKAHUE JICKIINU
HY’KHO 0053aT€JIbHO — 3allUCH MOMOTaloT NOAJEPKUBATh BHUMAHHE, CIOCOOCTBYIOT I10-
HUMAaHUIO U 3alIOMUHAHUIO YCIIBIIIAHHOTO, PUBOJAUT 3HAHUE B CUCTEMY, CIYKaT OMOPOM
JUTSE TIepexoia K 6osee riry0oKoMy CaMOCTOSTEILHOMY U3YUEHHUIO MPEMETA.

MeTtonuyeckue peKOMEHIalliy M0 KOHCTIEKTUPOBAHUIO JIEKIU:

— 3aIHUCh JIOJKHA ObITh CUCTEMHOMH, MPEACTaBIATh COO0I COKpaIIEHHBIA BapHAHT
JeKIuu mpenojaBatens. HeoOxoaumo — ciymiath, OOAyMbIBaTH W 3alHCHIBATh
OJTHOBPEMEHHO;

— 3amuch BENETCA O4YeHb OBICTPO, YETKO, IO BO3MOXKXHOCTH KOPOTKUMH
BBIPAKEHUSIMU;

— HE TIpeKpamas Cciylmarb [penojaBarelis, HY)XHO 3aluCbiBaTh TO, YTO
HeoOXoquMo  ycBoMTh. Henb3s 3anuceiBaTh cpa3y JK€ BBICKAQ3aHHYIO  MBICIb
npernoaaBareis, cieayeT €€ MOHATh U MOCJe 3TOr0 KpaTKO 3alncaTh CBOMMH CJIOBAMMU
WIHM CIIOBaMU TpenoaaBaressi. BaxxHo, 4ToObl B HEl HE ObLI MOTEPSH OCHOBHOM CMBICI
CKa3aHHOIO;

—MMEHa, J1aThl, HA3BAHMUSI, BHIBOJIbI, ONIPEICICHHSI 3aIIUChIBAIOTCS TOUHO;

—cienyeT oOpaTUTh BHUMaHHE Ha O(OpMIICHHE 3aluCH JIeKIUHU. J[ms KaXaoro
npeaMera 3aBoAuTca obOmas TeTpagb. OTIMYHBIM OT OCTaJbHOTO I[BETA CIEYyeT
BBIICNISATh  OTJEJbHBIE MBICAM U 3arojlOBKM, COKpalllaTh OTJEJIbHbIE CllOBa U
NpeJJIOKEHHs], HCIIOJIb30BaTh YCJIOBHbIE 3HAaKH, OYKBBI JIATUHCKOTO U TIPEUYECKOTrO
as(haBUTOB, a TAKXKE HEKOTOPBIE MPUEMBI CTEHOTPaUIECKOTO COKPAILECHHS CIIOB.

IIpakTndeckue 3aHATHA 110 IUCUUIIINHE «MaTeMaTuKa» IPOBOASTCS 10 CXEME:

— YCTHBIM OINPOC M0 TEOPUH B Hayaje 3aHATHUS;

— paboTa B rpymnmnax no pa3peueHuo pa3inyHbIX CUTYallui 10 TeME 3aHITHS;

— pellIeHHEe NPAKTUYECKUX 3a/1ay;

— UHIUBUIYaJbHBIE 3a1aHUS ISl HOATOTOBKU K MMPAKTUYECKUM 3aHITHIM.

Ilenp MpakTUUYECKOIO 3aHATHSA - HAYYUTh CTYAEHTOB IPHUMEHITh TEOPETUUYECKUE
3HAHMS MPU PEIICHUU MPAKTUYECKUX 3a/1a4 Ha OCHOBE peajbHbIX JAHHbIX.

Ha npakTudeckux 3aHATHAX MPeo0iIaaoT cleayolne MEeTO b

—  BepOayibHBIE (MMPEOOIATAIOIINM METOJOM JOJIKHO OBITh OOBSICHEHHE);

— NPAKTUYECKHUE (MMCbMEHHbIE 3JaHUs, TPYIIIIOBBIE 3aJaHMs U T. I1.).

BaxHbIM 17151 cTyIeHTa SBISETCS YMEHHUE PAllMOHAIBHO MOA0UpaTh HEOOXOIUMYIO
yueOHyto utepatypy. OCHOBHBIMU JIUTEPATYPHBIMU UCTOUHUKAMH SIBIISIFOTCS:

— Oubnuoreunsie Gpouasl pummnana Kyol'y;

— DJJIEKTpOHHAs OWOIMOTeYHass cucTemMa «YHHBEPCHTETCKas OuOimoTeka OH-
JIaliHY;

— 3JIeKTpOHHAst OnbinoTeuHas cucrema MznarenscTBa «JlaHby.
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[Tonck kHHUT B OMOIMOTEKE HEOOXOIUMO HAYMHATH C U3YYCHHS MPEIMETHOTO Ka-
Tajgora U CO3JaHusl CIIUCKA KHUT, MOCOOMIA, METOIMYECKUX MATepUaJIOB MO TeME H3yde-
Hus.  [IpocMOTp KHUTH HaYMHAETCS ¢ TUTYIBHOTO JIMCTA, CIEIYIOIIETO MOCie 00I0XKKH.
Ha #éM 00BIYHO MTOMENIAIOTCS BCE OCHOBHBIE JaHHBIC, XapaKTEPU3YIOIINE KHUTY: Ha3Ba-
HUE, aBTOP, BBIXOJHBIC JIaHHbIE, JaHHbIE O Tepen3ganuu U T.1. Ha o6opoTe TUTYIBHOTO
JUCTa NaéTcs aHHOTAIMs, B KOTOPOM yKa3bIBAaeTCs TEMaTHUKa BOIPOCOB, OCBEHIEHHBIX B
KHUTE, OTPEAeIIIeTCs] KPYT YnTaTeNlel, Ha KOTOPbIi OHA paccunTana. bomnbpioe 3HaueHMe
UMeeT MPEANCIOBUE KHUTH, KOTOPOE 3HAKOMHT YHUTATENS C JIMYHOCTHIO aBTOpa, UCTOPHU-
eil co3aHusl KHUTH, pacKpbIBaeT cojepkanue. [IpounB npeaucioBrue u moiayduB ooIiee
NPEJCTaBICHNE O KHUTE, CIEeNyeT 0OpaTUThCs K ornaBieHuto. OriaBieHne KHUTH 3Ha-
KOMHT 00y4aeMoro C COJACpKaHHEM M JOTHYECKOW CTPYKTYpPOH KHHUTH, TO3BOJSIET BBI-
OpaTh HY)XHBIH MaTepuall JUIs u3ydeHus. ['o1 u3JaHusl KHUTU MO3BOJISET CYJIUTh O HO-
BU3HEe Marepuana. Uem yarie kHUra u3gaéres, TeM OOJBIIYIO IIEHHOCTh OHA MpEJCTaB-
asier. B kHure MOryT OBITH PUMEYaHUs, KOTOPBIE COAEPIKAT Pa3IUIHbBIC TOTIOTHUTEIb-
Hble cBefieHus. OHM Te4aTaloTcsi BHE OCHOBHOTO TEKCTa U Pa3bsICHSAIOT OTICNIbHBIE BO-
npockl. [IpenqmeTHbie u andaBUTHBIE yKa3aTeld 3HAYUTEIBHO OOJIETYAIOT MOBTOPEHUE
U3JI0KEHHOTO B KHHUTE MaTepuana. B KOHIIE KHUTH MOXXET pacrojaraTbCsi BCIIOMOTa-
TeNbHBIM MaTepuan. K HeMy OOBIYHO OTHOCATCS MHCTPYKIIMH, TPUIOKECHHS, CXEMBI, CH-
TyalMOHHBIE 33/1a41, BOIPOCHI JUIsl CAMOKOHTPOJIS U T.I.

Jlyis nydinero npeicTaBICHHs] U 3allOMHUHAHUS MaTepuana IenecooOpa3Ho BeCcTH
3aMyCH ¥ KOHCTIEKTHI Pa3IMYHOTO COJACPKAHMS, & UMEHHO:

— MIOMETKH, 3aMEeUYaHusl, BbIJICJICHHE IJIABHOTO;

— TUJIaH, TE3UCHI, BHITTUCKH, [TUTATHI;

— KOHCTIEKT, paboyas 3anuch, pedepar, JokIad, JSKIUsI U T.1.

YuraTh yuyeOHWK HEOOXOTUMO BIYMUYMBO, BHUMATEIHHO, HE IMPOITyCKas TEKCTa,
CTapasch MOHATH KAXKIYIO Ppa3y, OMHOBPEMEHHO pa3dupasi MpuMephl, CXeMbI, TaOJIUIIbI,
PHUCYHKH, puBeAEHHBIE B yueOHHKe. OTHUM U3 BaKHEHIINUX CPEICTB, CIIOCOOCTBYIOLINX
3aKpEIUICHUIO 3HAHUH, SBISETCS KpaTKas 3alich MPOYUTAHHOTO MaTepualia — COCTaBe-
HHUE KOHCIEeKTa. KOHCIeKT — 3T0 KpaTKkoe CBSI3HOE M3JI0KEHUE CO/ACP)KaHUs TEMBI, y4eo-
HUKa WM €ro 4acTu, 06e3 moapoOHocTel U BTOpOCTeNeHHbIX Aetaneil. [lo cBoelt cTpyk-
Type W MOCIEI0BATEIILHOCTH KOHCIIEKT JOJDKEH COOTBETCTBOBATH IUIaHy yueOHmKa. [1o-
ATOMY Ba)KHO CHadana COCTaBUThH IUIAH, a MOTOM MUCATh KOHCIIEKT B BUJIE OTBETA HA BO-
npocsl 1iaHa. Ecnu yueOHUK pa3fenéH Ha HeOOoJbIINe O3aryiaBjIeHHbIE YacTH, TO 3aro-
JIOBKM MOYKHO paccMaTpuBaTh KaK IMYHKTHI IUIaHA, @ U3 TEKCTa KaXJOM 4acTH CleayeT
3aMucaTh T€ MBICH, KOTOPBIE PACKPBIBAIOT CMBICI 3ar0JIOBKa. Tpe0oBaHUS K KOHCIICKTY:

— KpaTKOCTh, CKaTOCTh, L1€J€CO00Pa3HOCTh KaXKA0T0 3aliChIBAEMOTO CIIOBA;

— CONEPKaTeNbHOCTh 3allMCU- 3alHMChIBAEMbIC MBICIU CIEAYeT (POpMyIUpOBaTh
KpaTko, HO 0Oe3 ymepba nns cmbicia. OObEM KOHCIEKTa, KaK TMPaBUJIO, MEHbIIE
M3y4aeMoro Tekcra B 7-15 pas;

—KOHCHIEKT MOXKET OBITh KaK MPOCTBIM, TaK M CIOXKHBIM IO CTPYKType — 3TO
3aBHUCHUT OT COJIEP’KAaHUSI KHUTHU U 1IETN €€ N3ydeHusl.

MeTtoanueckue peKOMEHIANH 10 KOHCTIEKTUPOBAHUIO:

— MpekJe YeM HayaTh COCTaBJSATh KOHCIIEKT, HY)KHO O3HAKOMHUTBCS C KHHIOH,
IpOYUTATh €€ CHavaja /10 KOHIA, TOHATh MPOYUTAHHOE;

— Ha OOJIO)KKE TEeTpaau 3alUCHIBAIOTCS Ha3BaHHE KOHCIEKTUPYEMON KHHUTH M UMS
aBTOpA, COCTABIISETCS MJIaH KOHCIIEKTUPYEMOTO TeCTa;

— 3amKCH JydYIlle AeNarb MpH MPOYTEHWH HE OJHOTO-ABYX al3aleB, a IIeJ0ro
naparpada Wi TJIaBbl;
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— KOHCIIEKTUPOBAHHE BEAETCA HE C LEIBI0 MMETh ONPEACIEHHBIA 3alMCH, a JJIs
Oosiee TMOJHOTO OBJIAJIEHUS COAEPKAHHEM HM3y4aeMOTO TEKCTa, MOSTOMY B 3alHUCAX
OTMEUYaeTCsl U BBIACISIETCS BCE TO HOBOE, HMHTEPECHOE W HYXKHOE, YTO OCOOEHHO
MIPUBIICKJIO BHUMAHUE;

— MOCJe TOro, KaK cJlielaHa 3allich cojepaHusi maparpada, miaBbl, CIEIyeT
nepeunTarb e€, 3aTeM CHOBa 0OpaThCsi K TEKCTY U MPOBEPUTH ce0sl, MPaBUIBHO JIU
M3JI0KEHO COZIEpIKAHUE.

TexHrKa KOHCIEKTUPOBAHUSL:

— KOHCIEKTHUPYS KHUTY OOJbIIOro 00BEMA, 3amuch ClEAyeT BEecTH B 0OIen
TETpAJIH;

— Ha KaXJOW CTpaHULE CJIEBA OCTABIAIOT NOJA IMPUHOU 25-30 MM U1 3anucu
KOPOTKHX IO/13aT0JIOBKOB, KPaTKUX 3aME€YaHU, BOIIPOCOB;

— Ka)KJasl CTaHULIA TETPAIU HyMEPYeTCs;

— JUIS TIOBBIIIEHUS YATAEMOCTH 3aIIUCH OCTAaBJISFOT MHTEPBAJIBI MEK]Yy CTPOKAMH,
ab3ariamMu, HOBYIO MBICITh HAUMHAIOT C «KPACHON» CTPOKHU;

— TpU KOHCHEKTUPOBAHUU IIUPOKO HCIONB3YIOT Pa3JIMYHBIE COKpPAIICHUS U
YCJIOBHBIE 3HAKHU, HO HE B yIIepO CMBICIY 3alMMCaHHOro. PekomeHayeTcs MpUMEHSITh
0011eynoTpeOUTENbHbIE COKpaIlleHUs, Hampumep: M.0. — MoxkeT ObITh; TOC. —
rOCYIapCTBEHHBIH; /1.0. — TOJKHO OBITh | T.1I.

— HE CJIEIyeT COKpalllaTh UMEHA U Ha3BaHUs, KPOME OYEHb YacTO MOBTOPAIOIINXCS;

— B KOHCIIEKTE HE€ JOJDKHO OBITh MEXaHWYECKOTO IMEpEernuchIBaHUS TEeKcTa 0e3
MIPOYMBIBAHUS €TI0 COJIEPKAHUS U CMBICJIOBOTO aHAIM3A.

CamocTtositensHass paboTa CTYACHTOB SIBIISIETCS BaxkHeimien (opmoil ydeOHo-
MOo3HaBaTeNbHOTO Tporiecca. OCHOBHASA II€JIb CAMOCTOATENILHOW pabOoThl CTyACHTa MPHU
M3YyYECHUU JUCHUIUIMHBI — 3aKpPENUTh TEOPETUYECKUE 3HAHUS, MOJYYEHHBIE B XOJI
JIEKIIMOHHBIX 3aHITHH, a Takke cPOpPMUPOBATh NMPAKTUUYECKHE HABBIKA TOJTOTOBKU B
00JacTh MaTeMaTUKH.

CamocrtosaTenbHass pa0boTa CTyJIEHTa B TPOLIECCE OCBOCHUS JAUCIUTUIMHBI
«MaremMaTurkay BKIIIOUYAET:

—  H3YYEHHE OCHOBHOW WM JOTOJHUTEIBLHOM JIMTEPATYPHI 110 KYpCY;

—  paboTy ¢ IEKTPOHHBIMHU Y4EOHBIMU PECYpCaMu;

—  HU3YYEHHE MATEpPUATIOB MEPHUOJINYECKON MEYaTH, UHTEPHET PECYPCOB;

—  TOATOTOBKY K KOHTPOJIbHOU padoTe;

—  HHJIUBUJyaJIbHBIE U TPYIIIOBbIE KOHCYJIbTAIMU 110 HauOoJiee CIIOKHBIM BO-
IpocaMm.

Ha camocrtosiTenbHy0 paboTy CTYJI€HTOB OTBOAUTCS 36 4acOB y4eOHOTO BPEMEHH.
Hauanom opranuzamuu mr000i caMOCTOSATEIBHONH padOThl JOJDKHO OBITh TMPUBUTHE
HaBBIKOB M YMEHHI TPaMOTHOM paboThI ¢ y4eOHOM M HAY4YHOH JIUTEpaTypol. DTOT Mpo-
IIECC, B TIEPBYIO OYEpPE/lb, CBA3AH C HAXOXKJICHUEM HEOOXOJAMMOM JUIsl YCIENTHOTO OBJIA-
JIeHUs y4eOHBIM MaTepuaaoM JuTeparypoil. CTyJAeHT JODKEH YMETh MOJIb30BaThCs OH-
JaMyd OMOJIMOTEK W CIPaBOYHO-OMOIMOrpaduyeckumMu nu3gaHusMu. CTyACHTBI JIs TOJI-
HOIICHHOTO OCBOCHHS Y4eOHOTrO Kypca JIOJDKHBI COCTaBJISITh KOHCHEKTHI Kak IMPH TPO-
CIYIIMBAaHUU €r0 TEOPETUYECKON (JIEKIIMOHHOW) YaCTH, TaK U MPHU MOATOTOBKE K MPAKTHU-
YECKUM (CEMUHAPCKHUM) 3aHATHSAM. JKenaTtenbHO, 4TOObl KOHCIEKTHI JIEKIIMK U CeMHHa-
POB 3aUCHIBAIIMCH B JOTMYECKOW MOCIEN0BATEIIBHOCTH U3YYEHHUS Kypca U COAECPKAINCH
B OAHOW TeTpanu. BeneHue KoHCIEKTa SIBISIETCS HEOOXOAMMBIM BUJIOM y4eOHOU Jesi-
TEIbHOCTH. [ [0CKONIBbKY KOHCIIEKT:
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— B IIOJIJHOM 00bEME OLIEHMBAETCA KaK Pa3HOBUIHOCTh MMCbMEHHOI'O OTBETA Ha
U3y4aeMble BOIPOCHI;

— CHyXuT 0a30¥ JUIsi YCTHOTO OTBETa Ha CEMUHApE MO OJHOMY M3 BOIIPOCOB
paccMaTpuBaeMoro IUIaHa;

— CBEJIEHUS U3 KOHCIIEKTa MOTYT BBICTYNaTh B KAU€CTBE HCTOYHMKA JIOMIOJIHEHUN
K OTBETaM JIPYTUX CTYACHTOB.

Opranuzanusi TEKyIIETO KOHTPOJS 3HAHWM, YMEHHU M HABBIKOB OOYyYarOIIUXCS
OCYIIECTBIISIETCSL IYTEM YCTHOTO ONpPOCa, MUCbMEHHBIX KOHTPOJIBHBIX PabOT, MOATOTOB-
KU pedeparTos.

Pedepar - npoaykT caMocTOATENbHOM pabOTHI CTYJEHTA, MPEACTABISIONINI COO0H
KpPaTKOE H3JI0KEHHE B MHUCbMEHHOM BHUJE IMOJYYEHHBIX PE3YJIBTATOB TEOPETHUYECKOTO
aHaJu3a OINpeJeeHHON HaydHOU (y4eOHO-HMCCIIeIOBATENbCKOM) TEMBI, € aBTOp pac-
KPBIBACT CYTh HCCIIEIYeMOW MPOOJIEMbI, IPUBOAUT Pa3IUYHbIE TOYKU 3PEHUS, & TaKkKe
coOcTBeHHbIE B3IIIAAbI Ha Hee.Pedepar olieHnBaeTcs Mo KOJIMYeCTBY 0OpaOOTaHHBIX HC-
TOYHHKOB, TIIyOWHE aHaIu3a MpoOJIeMBbl, KaueCTBE OOOCHOBAHUSI aBTOPCKOM IMO3HIIUH,
[JIyOMHE PAaCKPBITHUS TEMBI.

Jlns Hanucanus pedepara HeoOX0qUMO BEIOpATh TEMY, COTIIACOBATh €€ C Ipernoa-
BaTelsieM, 10J00paTh HECKOJIBKO UCTOYHHUKOB 10 TEME, BBHIIIOJHUTh aHAIN3 UCTOYHHUKOB IO
pelIeHnto npooiaemMbl, 000CHOBATh CBOIO TOUKY 3PEHUSI HAa PEIICHHUE TPOOIIEMBI.

DopMOif UTOTOBOTO KOHTPOJIS SBISETCA DK3aMEH. DK3aMEHAIMOHHBIA OUJIET Cco-
JIEP>KUT JIBa TEOPETHUECKHUX BOMPOCA U 3aja4y.
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7. OHEHOYHBIE CPEJCTBA JIs1 KOHTPOJISA YCIIEBAEMOCTHU

7.1. ITacnopT (poHIA OLIEHOUYHBIX CPEICTB

No Kontpomupyemsie pa3aeins (TeMbI) Kon KOH?:TZI:IPZ;MOH KOM™ 1 Hanmenosanue OLICHOYHOT'O CpeJi-
n/m JUCTIUTUTAHBI 5 CTBa
(unu ee yacTH)
DJeMEHTBI TEOPHH MHOKECTB. OK 2.IIK 3.1, IIK 3.2, IIK YCTHBII 0mpoc, TecT,
L 3.3,JIK 3.4, 1IK 5.1, I[TIK 5.2. KOHTpOJIbHAs paGoTa
BenuuuHbl U UX U3MEpEHUs. OK 2.IIK 3.1, IIK 3.2, TIK
2. 3.3,1IK 3.4, TIK 5.1, TIK 5.2. YerHbiii onpoc, Tect
3 CucteMbl CYUCIICHUSL. OK 2, IIK 5.2. Y CTHBI 0mpoc, TecT,
) KOHTpOJIbHASA paboTa
A TekcToBas 3a/1aya U €€ pelIeHue. OK 2.IIK 3.1, IIK 3.2, TIK VeTHBII ompoc, Tecr,
. 3.3,JIK 3.4, IIK 5.1, [IK 5.2. KOHTDObHAS PAGOTA
I'eomeTpuueckue Gpurypsl Ha OK 2,IIK 3.1, IIK 3.2, IIK .
3. IUIOCKOCTH U BIPOCTPAHCTBE. 3.3,1IK 3.4, TIK 5.1, TIK 5.2. YerHbrit onpoc, Tect
[TpubamKxeHHbIe BEIYUCICHUSL. OK 2, IIK 5.2.
6. YcTHBI onpoc, TeCT
MeTtoapl MaTEMaTHYECKOM CTaTH- OK 2, TIK 5.2.
7. CTHKIL VYcTHBIN onpoc, TECT
DneMEeHTHl UCTOPUH MaTEMaTHKH. OK 2.IIK 3.1, TIK 3.2, TIK
8. 3.3,1IK 3.4, TIK 5.1, TIK 5.2. Pedepar, Tect

7.2. Kputepum o1ieHKH pe3yJIbTaTOB 00y4eHusI

Pe3ynbraTel 00yueHUs OLIEHUBAIOTCS 110 TPAAUIIMOHHOM IIKaJIe:

«OTJIMYHO» BBICTABJISCTCS CTYJCHTY, I0KA3aBIIEMY BCECTOPOHHHE, CUCTEMATU3U-
poBaHHbIE, TNIyOOKHE 3HaHUS y4eOHOW MporpaMMbl JAUCHUUIIIMHBI U YMEHUE YBEPEHHO
NPUMEHATh X Ha MPaKTUKE NPU PEIICHUM KOHKPETHBIX 3a]ad, CBOOOJHOE U MPaBHJIb-
HOE 000CHOBaHUE MPUHSTHIX PEIICHMUIA;

«XOPOILI0» BBICTABIISIETCS CTYIAECHTY, €CJIM OH TBEPAO 3HAET MaTepuai, IPaMOTHO U
10 CYILECTBY U3JIaraeT €ro, yMeeT IPUMEHATH [TOJIyYEHHBIE 3HAaHUS Ha IIPAKTUKE, HO J10-
IIyCKaeT B OTBETE HJIM B PEUICHUU 3a/1a4 HEKOTOPbIE HETOYHOCTH;

«YAOBJIETBOPHUTEJBHO» BBICTABIISIETCS CTYJEHTY, MTOKa3aBIIeMy (pparMeHTapHbIi,
pa3pO3HEHHBIN XapakTep 3HAHWM, HETOCTATOYHO MpaBHIIbHbIE (OPMYIUPOBKH Oa30BBIX
MOHATUM, HAPYIICHUS JIOTMYECKOW IOCIENOBATEIbHOCTU B M3JI0KEHUU INPOTPAMMHOIO
MaTepuaia, HO IpU 3TOM OH BJIaJIe€T OCHOBHBIMM pazjielaMu y4eOHON MporpaMMbl, He-
00XOJIMMBIMU I TajdbHEHIIero oOy4eHust 1 MOKET MPUMEHSTh MOTyYeHHbIE 3HAHUS T10
o0pas3lly B CTaHJIapTHOW CUTYalNH;

«HEeYJIO0BJIETBOPHUTEIbHO)» BBICTABISICTCS CTYACHTY, KOTOPBIH HE 3HAaeT OONbIIei
YacTH OCHOBHOIO cojJiepKaHHs y4eOHOIl mporpamMmbl AUCIHUIUIMHBI, JOIYCKAaeT IpyObie
OIMOKK B GOPMYIHPOBKAX OCHOBHBIX MOHITHN JAMCHMIUIMHBI U HE YMEET HUCIOJIb30BaTh
IIOJIyYEHHBIC 3HAHUSI [IPU PELICHUN TUIIOBBIX IIPAKTUYECKUX 3a4a4.

7.3. OneHo4HbIe CPEACTBA JJIS1 NPOBeIeHUs TEKylIel aTTeCTANNN
Texymmii KOHTPOJIb TPOBOAUTCS B hopMeE:

-(pOHTANIBHBIN YCTHBIN OMPOC;
-MICbMEHHAs! KOHTPOJIbHAS padoTa;

25




- TECTUPOBAHME;
- 3aIuTa pedepara.

Dopma IMpakTuueckuii JInyHble Kaye- Hpamepst
3HaHus YmeHus OIICHOYHBIX
ATTeCTALIH OTIBIT CTBa CTYJEHTa -
VYeraeiit onpoc | Korrpons 3Ha- | Omenka ymenns | Ouenka HaBwl- | Onenka cmoco0- | KoHTponbHbIE
10 TeMaM HHIl TIO0 TeMme | pa3muyaTh KOH- | KOB pabOTBl C | HOCTH OIIEpPaTHB- | BOIPOCH  TIO
(ompenenenws, KpPETHBIC TIOHATHSA, | KOHCICKTaMHU HO W KadecTBEH- | TeMaM IIpHiIa-
TeopeMbl, Tmpa- | GopMyaHpOBaTH JEKUMA W Tpak- | HO OTBeuaTh Ha | rarTcs
BUJIA) OTpeJieNICHuUs W | THYECKUX 3aHs- | NMOCTABJICHHBIC
MpaBUja, JOKasbl- | THHA, C Y4eOHH- | BOIPOCHI
BaTh TEOPEMBI KOM
[TucemenHas KouTtpons 3Ha- | Ouenka ymenns | Ouenka HaBbl- | OneHka crnoco0- | KoHTponbHbIC
KOHTPOJIbHAS HUH 1O TeMe | pa3iInyarhb KOH- | KOB pa0OThl C | HOCTH OIEPATUB- | pabOTHI o
pabota (ompenenenws, KpPETHBIC TIOHATHA, | KOHCICKTAMU HO W KadecTBEH- | TeMaM IIpHia-
TEOpeMbl, Tpa- | GopMyIHpOBaTH JeKIMA W TIpak- | HO OTBEYaTh Ha | raroTcs (B
BHJIA) OTIpeIeIIeHUs MU | THYECKUX 3aHfA- | IIOCTaBJICHHBIC DOC)
MpaBWia, JOKa3bl- | THH, ¢ Y4eOHH- | BOIPOCHI
BaTh TEOPEMEBI KOM
3amura KouTtpons 3na- | Ouenka ymenns | Ouenka HaBbl- | Onenka cmoco0- | Tembr  pede-
HHIl TI0 TeMme | aHaJIM3HpOBATH, KOB paboOTBl C | HOCTH K CcaMo- | paTOB TIpHJa-
pegepara (oTmenbHBIE 0000ImIaTe M CH- | JIUTEPATYPHBIMU | CTOSTENBHOU rarTCs
BOMPOCHI MaTe- | CTeMAaTU3UpPOBaATh UCTOYHUKAMH paboTe u aHATU3y
puana) MaTtepua 1o Teme JUTEPATyPHBIX
HCTOYHUKOB
TectupoBanue | Kontpons 3Ha- | Onenka — ymenui | Onenka HaBbl- | Ouenka crnoco0- | Bompocst
HUIl 10 BCEMY | IPUMEHSITH TEOpe- | KOB PabOTBl C | HOCTH OIEPATHB- | MPUIATAIOTCS
Kypcy THYECKUE  3HAHUS | KOHCIIEKTaMH HO M KaudeCTBEH-
JUTA pelIeHUs Mpak- | JIGKIWH W Tpak- | HO OTBeYaTbh Ha
THYECKHUX 3a/1a4 THYECKUX 3aHsA- | MOCTaBJICHHBIE
TUH, C y4eOHHU- | BOIPOCHI
KOM
IIpuMepHBbIe BONPOCHI ISl YCTHOI'O ONPOCa
1. CnocoObI 3a1aHUST MHOKECTB.
2. OTHOLIIEHUST MEXKTY MHOKEeCTBaMH. [I0AMHOKECTBO AaHHOIO MHOECTBA.

PaBHbIe MHOXKECTBA.
[Toxcuer yncna NOAMHOKECTB 3alaHHOTO MHOKECTBA.
[Tepeceuenue u 00beTMHEHNUE MHOYKECTB.
Boluntanue u J0MOTHEHHNE MHOXKECTB.
JlekapTOBO POU3BENECHUE JBYX U HECKOJIBKUX MHOXKECTB.
[Tonsitue BenuuuHbl. [ToHATHE U3MEPEHMS BEIIMYUHBI.
Ornpenenenne MoNoKUTEIbHON CKaIIPHON BeMnYuHbl. OJHOPOJIHBIE U pa3-
HOPOJIHBIE BEJIMUUHBI.
9.11o3uLIMOHHBIE U HEMO3UIIMOHHBIE CUCTEMBbI CUMCIICHHUSL.
CtpyKTypa TEeKCTOBOM 3a/1ayu. Y CJIOBUS U TPEOOBAHMUS.
Dranbl pelIeHus 3a/laui: aHaln3, IOUCK PELICHHUs], OCYIIECTBICHUE TIIaHa
pEelLIeHNUs, TPOBEPKA.
[Tpuemsl aHanu3a, pa3doop TeKCTa 3a1a4 OT YCIOBUN K TPeOOBAaHUSAM U OT
TpeOOBaHUM K YCIOBHSM.

NGk W

10.
11.

12.
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13.  IIpuemsl mowcka pemeHus 3a1aqu. MoaenupoBaHue Mpu PEIISHUH 3aa9H:
MOHSITHE MaTEeMaTUYECKON MOJIEIN U MaTEMAaTHYECKOTO MOJICIIMPOBAHUS KaK METO/a
pelIeHus 3a/1a4u, BUJIbI Mojieliel (TpeAMETHBIE, rpaduuecKue, 3HaKOBBIE U JIP.).

14.  Cxemaruueckas 3amnuch, TabauyHas 3anuck. CriocoOsl ohopmiIeHus pere-

HUSL.

15.  Ilpuemsbl MpOBEPKH PEIICHHUS.

16. T'eomerpuueckue QUrypsl Ha TIOCKOCTH.

17. Teomerpuyeckue GUTypbl B IPOCTPAHCTBE.

18.  IlpubnmxeHHble 3HaUeHHS BeauarH. OKpyTriaeHue.

19.  Ilorpemnoctu npubmmkeHwnit: ICTOYHUKY ¥ BUJIBI TOTPEITHOCTEH/

20.  AOGcomoTHas ¥ OTHOCUTENbHAS TIOTPEITHOCTb.

21. T'enepanbHas COBOKYIHOCTH M BBEIOOpKA.

22.  Craructuueckuii psg. ['paduueckoe npencraBieHue CTaTUCTUYECKUX Psi-
TIOB.

23. TlonsATue 0 CTATHCTHYECKOW TUIIOTE3E.
24.  CraTHCTHYECKHE KPUTEPUU MPOBEPKU HYJIEBOW THIIOTE3HI.

[IpumepHbIe 3a1aHUs AJ51 NMCbMEHHBIX KOHTPOJBHBIX PadoT

1. Pyuka B 2 pa3a nopoxe KapaHjaiia, a CTepka B 3 pasa JelieBiie KapaHaiia.
Pyuka, kapangam u crepka BMecte ctost 400 py6usei. CKoIbKO CTOUT cTepKa’?

2. Ha aByx Tapenkax yexaino 9 cnus. Korna ¢ oJlHO# Tapenku B3sUIA OJIHY CIIH-
BY, TO Ha 3TOI Tapeike ocTajaoch cuB B 3 pasa Oouiblie, yeM Ha Apyroi. CKOJIbKO CIIUB
OBLIIO Ha KaXA0U Tapeke?

3. U3 nByx roposios, paccTosiHue Mexay KOTopbIiMH 960 KM, BBIIIUIA OJTHOBpE-
MEHHO HaBCTpEeUy APYT APYTy JiBa M0e3/7a U BCTPETUIINCH Yepe3 8 4acoB MOCIE BhIXOA.
Haiimute ckopocTh Kaxa0ro moeszaa, eciau OJuH IPOXOJUT B yac Ha 16 kM Ooiblie apy-
roro.

4. U3 nByX ropoJioB, pacCTOSIHUE MEXAY KOTOPhIMU 260 KM, OZHOBPEMEHHO BbI-
eXaJu JiBa 1moe3/ia B 0JIHOM HampaBiieHuu. CKOpOCTh IieAmnIero Brepean moesna 50 km/d,
a Broporo — 70 km/4. Uepes kakoe BpeMsi OJIUH MOE3]T JOTOHUT APYTroit?

5. Haiitu o0beanHEeHME, TTIEpeceueHre, pa3HOCTh MHOXKECTB A 1 B:

a) A — MHOXECTBO BCEX HAaTypaJIbHBIX YUCEJN, KPATHBIX 5; B — MHOXXECTBO Bcex
HEYETHBIX HAaTypaJIbHBIX YHCEI,;

0) A={a,b,c,d,e,f}, B={b,fk,t};

B) A={X| -2< X <5}, B={X| 1<x<7}. N300pa3uTh Ha YUCIOBON MPSIMOM.

6. Haiitu nononHenne MHOXKecTBa B 10 MHOecTBa A

a) A={1,3,17,25,94,100}, B={3,25};

0) A={X| -2<x <5}, B={x| 1<x<7}. N300pa3uTh HA YUCITOBOU MPSIMOII.

7. Bwmummre Bce moaMHOXKecTBa MHOKecTBa P={2,7,12,17,22}. CkonbKO ux?

8. MWM3oO6pasuTte, ucnonb3ys Kpyru Disepa, cieyonue MHOXKECTBA!

a) A(BUC) 0) A\(BNC) B) (A\B)uC r) (A\B)NC

n) (AUB)NC e) (AnB)uC x) AABNCUA

9. HaiiguTe nexapTOBO MPOU3BEACHNUE MHOKECTB:

A={1,2,3,4}, B={a,b}, C={2,5}.

10. VuutbIBasi CMBICT CyMMBI, pa3HOCTH, TIPOU3BEICHUS, YACTHOT'O HATYPaTbHBIX
YHCel, MOJIYYEHHBIX B PE3yJbTaTe HU3MEPCHHUS BEJIMYHH, U UCTIONIB3YS POpMYITbl M1 (A)=
Me(A)-Me1(E) 1 mg(B)= mg(A)-X, pemuTh clieayronme 3a1auu:
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a) Umeercsa 400 xouder. Tpebyercs pacdacoBaTh ux B KOpoOku, 1o 40 koHPET B
Kaxayto. CKOJIbKO TIOHAT00UTCS KOPOOOK?

0) [Tone umeer momans 8 rekrapoB. CKOJIBKO TOHH KapTodest coopaiu co BCero
TOJISI, €CITH € KaXI0TO TeKTapa coOpayiv 1o 2 TOHHBI?

11.

3anuimTe Ynciaa B pUMCKOM HyMepaluu:

746, 279, 3467, 999.

12.

[lepeBeauTe uncia u3 pUMCKOM HyMepaluIo B apaOCKyIo:

MMCDLXXXIII, DCXXVII, CMLXIV.

13.

HepeBez[HTe quciia B JCCATUYIHYIO CUCTCMY CUHCIICHUA!

21534, 14205, 7314, 10110,.

14.

[lepeBeauTe ynciia U3 JECATUYHON CUCTEMBI CUMCIIEHUS B S-UYHYIO U CHIEIIAM-

Te npoBepky: 214, 782, 103.

IIpumepHbie TeMbI pedepaToB (T0KJIAT0B), HCCIEAOBATEIbCKHX MPOEKTOB

ROoO~NoOUOhAWNE

1.

0.
. Pumckas nHymepanusi.
12.
13.
14.
15.

I'eometpus B [IpeBHem Erurnre.

I'eomerpus B [IpeBHem Basunone.

I'eomerpus B peBHent Muaun.

I'eometpus B JIpeBuem Kurae.

I'eometpus B peBneii [ perun.

HeeBKina0BbI TEOMETPUMN.

Hcropuueckoe pa3BUTHE NPE/ICTABICHUE YETIOBEKA O YUCIIE.

CrapuHHbBIE MEPHI.

['eomeTprueckre BETUINHBI U CTIOCOOBI UX BHIYUCIICHHS.

ApudmeTtndeckue 1edCTBUS HAJ YUCIAMH B Pa3IUYHBIX CUCTEMAaX CUUCIICHUSL.

[IpumeHeHne TBOUYHOM cUCTEMBI cuncieHus B mHGopMaTuke. Anredpa bys.
Craructuyeckas 00pabOTKa JaHHBIX HKCIIEPUMEHTA.

3amaun Ha COBMECTHYIO paboTy U 3a1a4n 0 O6acceiine.

3ajauu Ha CMECH, CIUIaBbl, PACTBOPBI.

IIpumepHbIe TecTOBBIE 3aJaHNUS

TCO[)HH MHOXCCTB BO3HHKIIA

1 B Il Beke 110 H. 3. 4 B XX Beke
2 B koHue XIX Beka 5 B VI Beke.
3 B XVII Beke

2.
OnHUM M3 co3nareieil TEOPUM MHOXECTB SIBJISIeTCS
1 I'eopr Kaurop 4 [Tudarop
2 H. WU. JlobaueBckuii 5 Epxkaua.
3 Apxumen
3.
DJIEMEHTBI MHOXECTBA OCTATKOB OT JACJICHUSI YUCEJI Ha 3 — 3TO TOJIBKO
1 4,3,2,1,0 4 3,21
2:3:2:1,0 5 2,1
3:2:1,0
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4.

DneMeHTaMH MHOXeCTBa KBaApaToB ABJISIIOTCAHA
1 poMOBbI C NPSAMBIMM YIJIAMH 4 npsiMble YIJIbl
2 mo0bie NMPAMOYTOJIbHUKH 5 KyObl.
3 CTOpOHLI KBajpara

5.

TepmuH, KoTopblit 0603HA4YaETCSt CUMBOJIOM €, — 3TO
1 He nNpUHALUIEKUT 4 obbeauHeHHe
2 NOAMHOXECTBO 5 nepeceveHue.
3 NpHHAVICKHUT

6.

Ecan xaxap1ii 31eMEeHT MHOKECTBA A SBIISIETCS DJIEMEHTOM MHOXKecTBa B,
TO A 1 B HaxXoasITCsS B OTHOIIIEHUH

1 I)HBL‘HCTBH. H BEKJTHOUCHH S 4 BKJIIOYEHUH
2 He nepecekaloTcs 5 paBeHcCTBa.
3 nepeceueHus
7.
B oTHOMIEHUH NepeceyeHsi HAXOASTCs MHOXECTBA
1 {3, 4} u {5, 6} 4 {34} u {35}
3 {34} n {3, 4) 5 {34} n {3}.
2 {3,4} n {3, 5}
8.
B otHomeHun BKIOvYeHuss Haxonsartes {1, 3, 5, 71 u
1 {9, 11,13} 4 {3, 5}
2 13,3, 7.9} 5 {13, 57).
3 {7,11}
9.
OT Kakoro Hapoja MPUILIO K HaM CJIOBO «IH(pay:
lapaGb1 4xuTal1bl
2rpexu O BaBUJIOHSIHE
SPUHUKUATIBI
10.
HasBanue maremarnueckux ucuuciaeHuit calculus ¢ maTuHCKOTO MEpEeBOAUTCS KaK:
lcueT kamemkamMu 4cuet npobeit
2KAJBKYJISTOP 5 BBIYHCIICHUE

3repecyeT MpeMeToB

7.4. OneHo4HbIe CPEACTBA IS IPOBEIeHUsI IPOMEKYTOYHOM aTTecTaluu

. IIpumepsr

®opmMma aTTe- [IpakTuueckuit JInunbie kayecTBa

3HaHus Ymenus OIICHOYHBIX
cTanuu OITIBIT CTyAEHTa

CpelCcTB

DK3aMeH KoHTpo:s 3Ha- Ornenka ymennst | Onenka HaBpIKOB | OmeHka CIiocoOHO- Bompocsr:

HUS 0a30BBIX MOHMUMATH CIe- | JIOTHYECKOTO CO- CTH TPAaMOTHO H YeT-

. TIPHUIIATaoTCS
MTOJIOKCHAN B [UaTBHYIO Tep- | IMOCTaBJICHUSA U KO H3JIaraTh MaTepH-
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obiactu mare- MUHOJIOTUIO

MaTHUKH

XapaKTCPUCTHKH
00BEKTOB

all

OreHka yMEeHHUS
pelaTh TUIO-
BBIE 3a]1a4H B
o0Jj1acTH MaTe-
MAaTHUKU

OreHka HaBBIKOB
JIOTHYECKOT0
MBIIUICHUS TPH
peIIeHUH MaTeMa-
THYECKUX 3a1a4

Ouenka crrocooHo-
CTH TPAMOTHO U YeT-
KO U3JIarath X0
peIIeHUs MaTeMaTH-
YECKHUX 3a1a4 U UH-

3amaun pu-
JIararoTCs

TepIPEeTUPOBAThH
pe3yabTaThl

7.4.1. IlpuMepHBIe BONPOCHI AJIsl IPOBEACHUS MPOMEKYTOYHOH ATTeCTALNHU

1. CnoocoOsl 3agaHUs MHOKECTB.

2. OrTHoOmIeHHUsS] MEXIy MHOXKecTBaMHu. [10JIMHOXECTBO NaHHOTO MHOKECTBA.
PaBHbIe MHOKECTBA.

[Toacder unciaa MOAMHOXKECTB 33JaHHOTO MHOYKECTBA.

[lepeceuenue u 00bETMHEHHE MHOYKECTB.

Brruntanue v A0MOTHEHHE MHOXKECTB.

JlekapToBO IPOU3BEICHHUE IBYX U HECKOJIBKHUX MHOYECTB.

[Tonsitre BenmmuuHbL. [ToHATHE H3MEPCHHUS BEITMUNHBI.

OnpeneneHue MOJOXKUTETLHON CKaJIsIpHON BelUYuHBbL. OJHOPOJHBIC U pa3-
HOPOJIHBIE BEJIMYUHBI.

9.11o3uIMOHHBIE ¥ HETIO3UIIMOHHBIC CHCTEMbI CUUCIICHUSI.

10. CrpykTypa TEKCTOBOM 3a/1a4u. Y CIIOBUS U TpeOOBaHUSI.

11. Drtanwl peleHUs 3aJayu: aHAJIU3, MOUCK PEIICHMs, OCYIIECTBICHUE IJIaHA
pelieHus, IpoBepKa.

12. Tlpuemsl aHanmu3a, pa30op TEKCTa 3aJa4M OT YCJIOBHM K TPEOOBaHUSM U OT
TpeOOBaHUH K YCIOBUSIM.

13. Tlpuemsl moucka pemieHus 3agayr. MojenupoBaHue NpU PEIICHUH 3a/la4yu:
MOHSATHE MAaTeMaTHYECKOW MOJENM M MaTEMaTHYeCKOTrO MOJCIMPOBAHMS KaKk METoAa
pellIeHus 3a/1a4u, BUIBI MoJieTiel (IpeaAMeTHbIe, TpadudecKue, 3HAKOBBIE U JIp.).

14, CxemaTtuyeckas 3amuch, TabaudHas 3amuch. CriocoObl 0OpMIICHHS pellle-

N Ok w

HUSL.

15. IIpuemsbl IPOBEPKU PELICHHUS.

16. T'eomerpuueckue GUTypbl Ha INIOCKOCTH.

17. Teomerpuueckue GUrypbl B IpOCTPAHCTBE.

18. TlpuGnwmxenHble 3HaueHUs BenuanH. OKpyTieHue.

19. Tlorpemnoctu npubmmKkeHui: ICTOUHUKN ¥ BUIBI TOTPEIIHOCTEH/

20. AOcCoIOTHAsI 1 OTHOCUTENBbHAS TIOTPEIIHOCTb.

21. T'eHepanbpHasi COBOKYIHOCTh M BBIOOpKA.

22. Cratuctuyeckuii psana. ['paduueckoe mpeacTaBieHHE CTaTUCTHUECKUX Psi-
JIOB.

23. TlousTHe 0 CTaTUCTUYECKOU TUIIOTE3E.

24. CratucTh4ecKue KpUTEPUHU MPOBEPKU HYJIIEBON THIIOTE3HI.

25. DTamnbl pa3BUTHS TOHITHI HATYPATLHOTO YHUCIIA U HYJISL.

26. Pacmupenue npeCcTaBICHHsS YEI0BEKa O YUCIE B XOJ1€ IBOJIFOIIHH.

27. Wcropwus co3gaHusi CUCTEM €IUHHI] BETUYHHBI.

28. HWcropusi pa3BuTHs TeoMeTpuu. ['eoMeTpruueckre 3HaAHUSA B APECBHUX IUBU-
nu3anusx. Pa3BuTue reoMeTpun B HOBOE BpeMsl.
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7.4.2. llpuMepHble 3a1a4M J1JIs1 IPOBeIeHUs TPOMEKYTOUHOMH aTTeCTAIIUM

1. Haiitu o0bennHeHne, NEpeceyeHUE, pa3HOCTh MHOKECTB A U B:
2. a) A — MHOXECTBO BC€X HaTypaJIbHBIX 4YHCel, KpaTHbIX 5; B — MHOXecTBO
BCEX HEYETHBIX HATYypaJbHBIX YUCEI;

3. 0) A={ab,c,d,ef}, B={b,fkt};

4, B) A={X| -2< x5}, B={X]| 1<x<7}. M300pa3uTh Ha YUCIOBOU MPSIMOM.

5. Haiitu nonosnHenue MHOXecTBa B 10 MHOkecTBa A

6. a)A={1,3,17,25,94,100}, B={3,25};

7. 0) A={X| -2< X <5}, B={X| 1<x<7}. N300pa3uTh Ha YUCIOBOI MPSIMOU.

8. BrmmmmTe Bce moaMHOXKecTBa MHOKecTBa P={2,7,12,17,22}. CkonbKo ux?
9. MW300pa3ute, UCTIONIB3YS KPYyTH Dijiepa, CIeayolue MHOKECTBA:

10. a) A\(BULC) 0) A\(BNC) B) (A\B)uC r) (A\B)NC
11. 1) (AUB)NC e) (AnB)uC x%) AABNCUA

12. Haiinute nekapToBO MPOU3BEACHUE MHOYKECTB:

a. A={1,2,3,4}, B={a,b}, C={2,5}.

13. VauThIBas CMBICIT CYMMBI, Pa3HOCTH, MTPOU3BEACHHS, YACTHOTO HATYPAJTbHBIX
YHCEI, MMOJIYYCHHBIX B PE3yJIbTaTe U3MEPEHHUSI BEIMYHH, U UCTIONB3Ys (GopMyITbl Mg (A)=
Me(A)-Me(E) 1 mg(B)= Mmg(A)-X, peliuTh claeayromue 3a1aumn:

14. a) Umeetrcsa 400 xouder. TpebOyetcs pachacoBarh ux B KopoOku, mo 40 KoH-
det B kaxayro. CKOJIbKO MOHAT0OUTCSI KOPOOOK?

15. 6) [lone umeer miomans 8 rekrapoB. CKOIBKO TOHH KapTodens codpaiu co
BCETO I0JIfA, €CJIH C Ka)KJI0r0 reKrapa coOpaiy mo 2 TOHHBI?

16. 3anummTe YKclia B pUMCKON HyMepaluu:

a. 746,279, 3467, 999.

17. TlepeBenute yrcia U3 pUMCKON HyMepaIuio B apabCcKyro:

a. MMCDLXXXIIl, DCXXVII, CMLXIV.

18. IlepeBenute yrcna B AECATUUHYIO CUCTEMY CUUCIICHUS:

a. 21534, 14205, 731, 10110,.

19. IlepeBenute uncna u3 IECATUYHON CUCTEMbI CUMCIICHHS B 5-UUHYIO U CHCNa-
Te mpoBepKy: 214, 782, 103.

20. Pyuka B 2 pa3a moposke KapaHjailia, a cTepka B 3 pasa JelieBiie KapaHalia.
Pyuka, kapannam u crepka BMecte ctost 400 pyo6seit. CKoJIbKO CTOUT cTepKa’?

21. Ha nByx tapenkax jaexano 9 ciaus. Korga ¢ oHO# Tapenku B3sIM OAHY CIIH-
BY, TO Ha 3TOM TapeKke OCTajoCh CIIMB B 3 pa3a Oomblie, yeM Ha Jpyroid. CKOJIbKO CIUB
OBLIIO Ha KaXA0W Tapeike?

22. VI3 n1ByX ropojioB, pacCTOSIHUE MEXAy KOTOpbIMU 960 KM, BBIIIIM OJHOBpE-
MEHHO HaBCTpedy APYT JPYTy JBa Moe3Ja U BCTPETUIIUCH Yepe3 8 4acoB MOCJE BHIXOA.
Haiinure ckopocTh KaXkJ0ro Mmoe3/a, €clid OJUH MPOXOAUT B yac Ha 16 kM Ooiiblie apy-
roro.

23. V3 nByx ropojioB, pacCTOSTHUE MEXIY KOTOPhIMU 260 KM, OTHOBPEMEHHO BHI-
exaju J[Ba Mmoe3qa B 0JJHOM HampapiieHnd. CKOpOCTh IIeAmero pnepeau mnoesaa 50 km/4,
a BToporo — 70 km/4. Uepe3 kakoe BpeMsi OJIMH MOE3]] IOTOHUT APYroii?
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8. JOHOJTHUTEJIBHOE OBECIIEYHEHUE JUCHUITJINHBI
IMpuaoxenue 1. Kparkuii KOHCHEKT JEeKIUU
Tema: MHOxecTBO. OTHOIIEHUS U ONIEPALIMU HAJ MHOKECTBAMU

[Lman
1. [TonsiTHE MHOKECTBA U 3JIEMEHTOB MHOKecTBa. KoHeuHbIe U OeCKOHEUHBIE
MHOkecTBa. CiocoOwI 3a1aHuss MHOXECTB. [lycToe MHOXKECTBO.
2. PaBable MHOXecTBa. [TogMHOXecTBa MHOKECTBA. OTHOIIICHNE BKITFOUCHHUS
MHOKECTB.
3. Onepanuu HaJl MHOKECTBAMU: 00bEIMHEHNE, TIepecedeHe, pa3HOCTh MHO-
»ecTB. [{uarpammel Diinepa-Benna.

1.HOH}ITI/IC MHOKECTBA M DJIEMEHTOB MHOXKecTBa. KoHeuHbIE U 6CCKO-
HeuHbIe MHOKecTBa. CriocoOblI 3a1anusi MHOXKECTB. [IycToe MHOKECTBO.
MHOKecTBO B MaTEMATUKE He onpeaensieTca Yepes NpoCTbie NMOHATUA, TaK Ke KaK He onpe-
OENATCA NMOHATUA «UMCIO», KTOUKAY, «MHUAY». MPOCTO rOBOPAT, YTO MHOXECTBO COCTOUT U3
3/IEMEHTOB.

NHTYUTUBHO NoJL MHOMecmeombynem NMOHMMaTb COBOKYMHOCTb ONpeaesieHHbIX OA4HO-
POAHbIX BMOJIHE Pa3/IMYMMbIX 0OBEKTOB, pacCMaTPUBAEMYHO KaK eauHoe Lesnoe.

MOKHO rOBOPUTb O MHOXECTBE CTY/IbeB B KOMHATEe, MHOMECTBE OPUCTOB B I. Ps3aHu,
MHOKecTBe MoJenel NponsBoACTBEHHbIX MPOLECCOB, MHOMECTBE CTYAEHTOB B rpynne, MHO-
YKECTBe HaTypa/ibHbIX YNCES, MHOXKecTBe ByKB B andaBute 1 T.M.

Mpy 3TOM O MHOMKECTBE MOXHO BECTU peyb TO/IbKO TOrAa, Koraa 31eMeHTbl MHOXKeCTBa pas-
AUYUMbI MexXay coboli. Hanpumep, HeNb3s roBOPUTb O MHOXECTBE Kanesb B CTakaHe BOAbI,
TaK KaK HEBO3MOMKHO YETKO M ICHO YKa3aTb KaXAyto OTAE/IbHYIO Kanto.

OTaenbHble 06bEKTbI, U3 KOTOPbIX COCTOMT MHOMECTBO, Ha3blBalOTCA 3a1emeHmamMmu MHO-
Hwecmea.'Tak, umdpa 3 a1eMeHT MHOXKECTBA HaTypasibHbIX YMces, a bykBa 6— 3/1eMeHT MHO-
»KecTBa byKB pyccKkoro andasuTa; NPOU3BOACTBEHHbIN NPOLLECC — 3/1EMEHT MHOMKECTBa BCeX
9KOHOMMYECKUX NPOL,ECCOoB.

O6uwmm o603HaYEHNEM MHOXKECTBA CAYXKMUT napa GUrypHbix cKobok {}, BHyTpn KOTOpPbIX
nepevucaalomMca 3N1eMeHTbl MHOMecTBa. A 0603HaYeHUA KOHKPETHbIX MHOXECTB 06blYHO
MCMNONb3YIOTCA Pa3/inyHble MPonuUcHbie BykBbl A, S, X,...M1M NponucHble BYKBbI C MHAEKCAMMU
Op/1,,... Ana 0603HaYeHMA 31eMEHTOB MHOKeCTBa B 06LLEM BUAE UCNONb3YIOTCA Pa3/inyHble
CTPOYHble BYKBbI @, S, X,...UIN CTPOYHbIE BYKBbI C UHAEKCAMMU P dy,....

ToT daKT, UTo MHOXKecTBO [l COCTOUT U3 3/IEMEHTOB dj,.... d, 3aNUCbIBAETCA C/eAyoWMm
obpasom:

N =(a,a,...... a,l).

NS yKasaHua TOro, YTo HEKOTOPbI 31eMeHTa ABAAETCA 3/IEMEHTOM MHOXecTBa 5, mc-
NO/Ib3yeTcs CMMBOJI MPUHALNEKHOCTU 31EMEHTA MHOXECTBY «e». 3anucbd e SO3Ha4YaeT, YTo
3/IEMEHT a NPUHAOdAeH UM MHOXKeCTBY 5, a 3anMcbX 1 5 03HAYaeT, YTO 31eMEHT XHe MPUHao-
s1eum MHOecTBy 5.

3anucblo

S
v Xph

NoNb3yrTCA ANA COKpaLleHNA 3anncu
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x1€5,%,05,.......... n,es.

MHoKecTBa ObIBalOT KOHEYHbIMU U BECKOHEYHbIMM.

MHOKeCTBO Ha3blBAaETCA KOHEYHbIM,EC/IN YNC/IO €ro 3/1EMEHTOB KOHEYHO, T.€. eCc/u cylle-
CTBYeT HaTypanbHoe umcno J1'. ABNAIOWEEeCA YMC/IOM 3/eMEHTOB MHOMKecTBa. MHOMecTBo
Ha3blBaeTCs 6eCKOHEeYHbIM,eCIN OHO COAEPHKUT BECKOHEYHOE YNC/I0 SN1EMEHTOB.

Pa3nunuyatloT MHOXeCTBa yNnopsAoUYeHHble U HEeYNOoPSA0UYEHHbIE.

YnopAadoyeHHbIMUHA3bIBAOTCA MHOMECTBA, NOPAAOK PACrO/IOXKEHUA 3/1EMEHTOB B KOTO-
pbIX ABAAETCA CYLLECTBEHHbIM. B HeynopadoyeHHbIXMHOXKECTBaxX 3TO PACMO/IOKEHME MOKET
ObITb NPOM3BOJIbHbIM.

Hanpumep, KoopauHaTbl TOYKM Ha reorpaduyeckoi KapTte obpasyloT ynopsgovyeHHoe
MHOKecTBO. o 4OroBOPEeHHOCTU MeXKAy CTPaHaMM Ha NepBOM MecTe CTOMUT KoopauHaTa Wu-
pPOTbl, Ha BTOPOM — [10/IFOTbl.

Ons onepupoBaHUA C KOHKPETHbIMM MHOMKECTBAMM HYXKHO YMEeTb 3a/iaBaTb 3T MHOXe-
cTtBa. CywecTByeT ABa cnocoba 3a0aHUA MHOKECTB: NepeyncieHne u onmcaHme.

3agaHne MHOMKecTBa Cnocobom nepevucsIeHUACOOTBETCTBYET NepeyncieHnto BCex ane-
MEHTOB, COCTaBAAOWMX MHOXECTBO. Tak. MHOMeCTBO A OT/IMYHMKOB TPYMMbl HOPUANYECKOrO
daKynbTeTa MOMKHO 334aTb, NEPEUYNCINB CTYAEHTOB, KOTOPbIE Y4YaTCA Ha KOT/IMYHOY», HANPU-
mep, A={NBaHoB, MeTpoBs, Cnaopos}; mHOXKecTBO KOMPM HEKOTOPOrO PerMoHa MOXKHO 3a4aThb,
nepeymcanB Bce GUpPMbl 3TOTO PErMoHa: MHOXKeCTBO XMoze ei, MCNob3yemblX A1 OnMcaHma
0EeATeNbHOCTU HEKOTOPOro NPeAnpuATMA, MOXHO 334aTb, YKa3aB BCE 3T MOAE/N.

[nAa coKpaweHua 3anmcu NnuwyT

X={}"

34ecb MHAEKC /' meHAeT cBoM 3HayeHua oT 1 Ao n. VIHoraa BBOAAT MHOMKECTBO MHAEKCOB / =

X={x,},»e/.

Takol cnocob ynobeH npu pacCMOTPEHUM KOHEYHbIX MHOMKECTB, COAeprKalunx Hebob-
LLIOE YMC/IO 3/IEMEHTOB, HO MHOIAA OH MOMET MPUMEHATbCA U ANA 3a4aHMA GEeCKOHEYHbIX
MHOXKECTB, HanpUMep MHOXKECTBO NONOXKUTENbHbIX YeTHbIXx yncen Y = {2. 4, 6, 8,...}. EcTte-
CTBEHHO, TaKas 3anucb NPMMEHMMA, TOJIbKO eCAN BMNOJHE ACHO, YTO MOHMMAETCA Mo MHOrO-
TOuMnEM.

OnucamesnbHbilicnocob 3aaHNA MHOMKECTBA COCTOUT B TOM, YTO YKa3blBAETCA Xapakmep-
Hoe ceolicmeo, KoTopbiM 06/1a4at0T BCE 3/1EMEHTbI MHOKECTBa.

Tak, ecnu J1/ MHOMeCTBO CTYEHTOB rpynnbl, TO MHOXeCTBO A OTNIMYHMKOB 3TOM rpynnbl 3a-
nUeTca B Buae
A ={rell/|.V— orIMYHIK TPYIIIIbI}.

3amuch 4nTaeTCs CIEIYIOMNM 00pa3oM: MHOKECTBO A COCTOHUT U3 JIEMEHTOB .I' MHOXKe-
ctBa JI/, o0nagaommx TeM CBOMCTBOM, UTO .T SIBJISETCS] OTIMYHUKOM TPYIIIIbL.
Ecmu K —mHOXecTBO GUpM, TO MHOXKECTBO P IIPOM3BOICTBEHHBIX (DUPM 3aIUIIETCS B BU-

IS
P = (Ac K | n' npousBoacTBEeHHAS (hHpMa}.

B Tex CllydasX, KOraa HC BbI3bIBACT COMHGHI/Iﬁ, N3 KaKOIro MHOXXECTBaA 6ep}7TC$I OJICMCHTBI
.V, YKa3aHue O NpUHAMJICKHOCTHU X MHOXKECTBY JI/ MoxHO He JACJIaTh. HpI/I 3TOM MHOXeCTBO S1
3alIMIICTCA B BUIC

JI = {X | .r OTJAMYHHUK IPYIIIIBI}.
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TIpumep 1.1. 3aganne MHOKECTB METOJIOM OITUCAHHS

1. C= {x|x— 4eTHOe} — MHOKECTBO YETHBIX YHCEIL.

2. K ={x|x ropunnueckas pupma} MHOKECTBO FOPHANICCKUX (UPM HEKOTOPOTO TOPOJIA.
3. D=(x|x*-1=0} muoxectso { 1.1}

4. Tlyctb Z— MHOMXeCTBO I1ieJibiX dnces. Toraa MHOKECTBO

G= {xeZ|0<x<7}
skBuBanenTHo MmuHoxkecrey G= {1, 2, 3, 4, 5, 6, 7}.

BaXXHBIM MOHATHEM TEOPHH MHOYKECTB SIBIIACTCS MOHATHE MyCTOro MHOXKecTBa. Ilycmoim
Ha3bIBACTCSI MHOXKECTBO, HE COZICPIKAIee HA OJTHOTO DIIEMEHTA.
ITycToe MHOKECTBO 0003Hauaetcs 0. HampumMep, MHOKECTBO

= {X\Xz-x +1=0}=0.

[TonsiTHe MyCcTOro MHOKECTBA UTPACT BAXKHYIO POJIb MPHU 33JJaHUU MHOXKECTB C IMOMOIIBIO
onucaHus. BeegeHne mycToro MHOKECTBA MO3BOJISICT COBEPIICHHO CIIOKOWHO OTMEPUPOBATH C
MHOJKECTBOM, He 3a00TSICh O TOM, €CTh MJIM HET B HEM dJeMeHTHI. [lycroe MHOXecTBO Oymem
YCJIOBHO OTHOCUTH K KOHCUHBIM MHOXKECTBAM.

1. PaBurie muHoxkectBa. [logMHOKecTBa MHOKeCTBAa. OTHOIIEHHE BKIIOUYEHUS MHO-
JKECTB.

PaccmoTpum Ternepb BOMpoc O paBeHCTBE MHOKeCTB. J[Ba MHOkecTBa X M Y Ha3bIBalOTCS
pasupimu (X =Y), ecliv OHU COCTOSIT U3 OJHHUX M TEX K€ JIEMEHTOB, T.€. IPEJICTABIISIIOT COOOMH
OJTHO M TO K€ MHOYKECTBO.

MmuoxectBa X 1 Yue pasnot (X * ¥), ecnu B MHOXKECTBE X €CTh DIIEMEHTHI, HE TIPUHAIC-
Kaue Y. 1100 B MHOXKECTBE Y €CTb JIEMEHTHI, He puHauiexanye X.

W3 onpenencHusi paBeHCTBA MHOKECTB BBITEKAET, YTO MOPSIOK PACIIONOKECHHUS SJIEMEHTOB
B HEYIOPSIOYECHHBIX MHO)KECTBAX HECyIlleCTBeHeH. Tak. Hanpumep, MHOKecTBa A ={3, 4, 5,
6} nu B= {4,5. 6,3} npeacraisifoT cOOOH OJHO U TO K€ MHOYKECTBO, T.e. A = B.

W3 onpenenenust MHOXeCTBA CIIeLyeT, YTO B HEM HE JOJDKHO ObITh HEpa3IMYUMBbIX 3JIEMEH-

ToB. [ToaTOMY B MHOKECTBE HE MOXKET OBITh OJIMHAKOBBIX 3JeMeHTOB. Hampumep, 3anucy C=
{2. 2,3, 5} cnexayer paccMaTpuBaTh Kak HEKOPPEKTHYIO M 3aMeHHUTh ee Ha C= {2, 3, 5}.

M HOKECTBOXHA3BIBACTCS HOOMHOMCECHIBOMMHOXKECTBA Y, €M JII000H 3/IeMEeHT MHOXKe-
cTBa XIPHUHAIIEKUT MHOKECTBY Y.

IIpumep 1.2.

M— MHOXECTBO IOPHCTOB ropoja, a JI — MHOXECTBO MPOKYpPOPOB ITOT0 ke roposa. Tak kak Kaxk-
JBIid TPOKYPOP ropoja SIBISIETCS B TO )K€ BPEMs FOPHCTOM STOTO ropoja, TO MHOXecTBO JI sBisieTcs
HOAMHOKeCTBOM MHOKecTBa M. MHOKECTBO MPOKYPOPOB IOpOJA SIBISIETCS MOJMHOKECTBOM MHOYKE-
CTBa BCEX IOPHCTOB ropojaa. »

MHuorue OIpEACICHNUA TCOPHUU MHOXKECTB yHO6HO naBaTb B BHUJC MAaTEMAaTUYCCKUX BbIpa-
KEHUH, COJEpIKAIINX JOTMYECKUe CHUMBOJBL. (s onpeneneHus MOJAMHOKECTBA HCIOIb3yeM
JIBa TAKUX CUMBOJIA:

V cuMBOJI, Ha3bIBAEMBIil KBAHTOPOM OOIIHOCTH W O3HAYAIOUIUH «IF000I, #KaKOB OBl HU
OBLI», «JIJIST BCEX»:

->-—— CUMBOJI CICACTBUS (MMIUTAKAITIH ), 03HAYAIOIINI «BJIEUET 32 COO0I».

OnpefereHne MoJIMHOKECTBA, KOTOPOE MOKET OBITh C(HOPMYIIMPOBAHO B BUJIE: JUIS JTFOOO-
0 .T' yTBEPIKJICHUE «X MIPUHAUICKUT X» BIICUYET 32 CO00# yTBEPIKIACHUE «X MPUHAIISKUT Y», C
HCIIOJIb30BAHUEM CHMBOJIOB 3aIMIIETCS TAK:

VX|.VE€ X->XE Y.
Bonee kpaTkoii 3anKCchI0 BbIpakeHHs «X ABIAETCS MOAMHOKECTBOM Y» SBIISIETCS 3aIUCh

XcV.
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¢X conepkutcst (JISKHUT) WIN COBIAAACT C Y)».

Ecmm xenarot MNOAYCPKHYTh, YTO YCO,I[ep)KI/IT " ApYyrue 3JCMCHTBI, KpOMC 3JICMCHTOB U3 X.
TO UCIOJIB3YIOT CUMBOJI CTPOI'OI'0 BKIIFOYCHUA C

XcV.
[TpuHATO CYUTATH, YUTO JUIsI TFOOOTO MHOXeECTBA JI/ BBITIONTHSICTCS
0cJI.

Ecnn Bce mMOIMHOXECTBA, pacCMaTpUBAacMble B JAHHOM KOHKPETHOM CIIydae, BXOIAT B
MHOECTBO /, TO MHOKECTBO / Ha3bIBACTCS YHUGEPCAIbHBIMMHOXKECTBOM. M3 3TOTO Omperene-
HHS ICHO, YTO YHHBEPCAIBHOE MHOXKECTBO / COJCPKHUT BCE DIIEMEHTHI, OTHOCSIIHMECS K pac-
CMaTpUBAaEMOMY KJIacCy 3a1ad.

Ponp yHUBEpCanbHOrO MHOXKECTBA MOTIYT UIPATh PA3JIMUHbIE MHOXKECTBA. Tak, IIpU pac-
CMOTPEHHUH MHOXECTB, BKJIIOYAKOIIUX OTIMYHUKOB B IPYIIE CTYJEHTOB. MHOXKECTBO HEyCIIe-
BAIOIUX CTYJIEHTOB TPYIIIbI, MHOKECTBO CTYJEHTOB Tpymimsl crapiie 20 Jer, posib yHHUBEp-
CaJbHOI0 MHOXKECTBA UTPAET MHOKECTBO CTYEHTOB I'PYIIIIbIL.

ITpumep 1.3.

Jano muoxectBo A =(x e 7. 0 <x<12}. rae Z- MHOXeCTBO LENbIX uncen. Halitn MmHOkecTBO B Ta-
koe, uto B a A u B = (x|x nenurcs Ha 4}.

Pewenue. Scuo, uto A={1,2.3......... 12}. a 5 comep KUt Henble Yucia, Jelsmecs Ha
4, M0 TOJIBKO Te, KOTOpbIe BXOIAT B MHOKeCTBO SI. Cienosarensho. B= {4, 8. 12}. »

2. Omepanuu HaJl MHOKECTBaMU: 00beIMHEHNUE, TIEpeceueHue, PA3HOCTh MHOXKECTB.
Huarpammsl Ditniepa-Benna.

Ha,[[ MHOXECTBAaMH MOXXHO ITPOU3BOJAUTDH 0eﬁcmeuﬂ, KOTOPBIE BO MHOI'OM HaliOMHHAIOT
HN3BCCTHBIC ,I[eﬁCTBPISI CJIOKCHUS 1 YMHOXKCHUA HAA YUCTIaMU. PaCCMOTpI/IM nux.
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1. Oobveounenuemmvnoxects Xu YHa3bIBaETCS MHOXKECTBO, COCTOSILIEE U3 BCEX TEX U
TOJIBKO TEX 3JIEMEHTOB, KOTOPBIC IIPUHAICKAT XOTs ObI OJHOMY U3 MHOKECTB X, Y,T.¢. WK
MpUHAJUIeKAT X, WU MPUHAIekKAT Y. WK NpuHaIexkar u X,u Y.

Oo0benuaeHne X U Yo0o3HauaeTcs depe3 XUY.DopmanbHOE olpeaesieHne 00beImHeHIS
JBYX MHOXeCTB X U YUMEeT BUJI

XuY={x|x€EX,mmxeVY,ummxeXnuxeVY}

OObeMHEeHNE MHOKECTB UHOT/Ia HA3bIBAIOT CYMMOW MHOXECTB B 0003Ha4aroT X + VY, HO
9TUM TEPMHHOM MOJIb3YIOTCS PEJIKO.

[pumep 1.4.

X=(1.2,3.4.5}; Y ={2,4. 6,7}. Hatitu MmHOX)ecTBO X U Y.

Pewenue. X uy=4{1.2,3,4.5.6.7}.

ITpumep 1.5.

ITycts X = {.MHOKECTBO aJIBOKaToOB}; Y = {MHOXecTBO cyxeii}. Hatitn muoxkectBo X11Y. Peute-
Hue. Xu 'Y = {MHOXeCTBO aJIBOKaTOB U Cy/cii}. P

ITpumep 1.6.

[Tyctp X — MHOXECTBO CTYJICHTOB IOPHAMYECKOTO (haKyjbTeTa, a Y- MHOXECTBO CTYJICHTOB,
MPOYKUBAIOIIKX B o0mexutun. Uro npezcrasisier coboil MHOKecTBO X1 Y?

Pewenue. X 11 Y—5T10 MHOKECTBO CTYIEHTOB, KOTOPIE WM Y4aTCs Ha OPUAUYECKOM (aKyIib-
TEeTe, WM TPOKUBAIOT B OOIICKUTHN. P>

PaccmoTpum 1Ba oBasa, nokazanusie Ha puc. 1.1. [Tycts X —— MHOKECTBO TOUEK JIECBOT'O
oBaja, aY—MHOXXECTBO TOYEK IpaBoro opaia (puc. 1.1, a). Toraa onepanust X u Ynpexacras-
JsieT co0OH 3aITPUXOBaHHYI0 001acTh Ha puc. 1.1,6. DTH OBabl HA3BIBAIOTCS OUAZPAMMAMU

X Y XY

a

[MoHsiTre 00BETMHEHUSI MOYKHO PACIPOCTPAHHUTh M Ha OOJIbINIEEe YHCIO MHOKECTB.

st onepayuu 06veouneHus MHOXECTB CIIPABEIIIUBE KOMMYMAMUBHBLIL I ACCOUU-
amueHblll 3aKOHBI:

XuY=YuX,
(XuY)uzZ= Xu(YuZ) = XuYuZ,
Xu0 = X.

DTO TakKe OUYEBHUIHOE COOTHOILIEHUE, TAK KaK IyCTOE€ MHOKECTBO HC COACPIKUT AIIEMEH-
TOB, a 3Ha4uT, X 1 Xu 0 COCTOAT U3 OJIHUX M TeX Ke AIeMeHToB. Ele oHO oueBHIHOE pa-
BEHCTBO IOTJIOMICHNS YHUBEPCATHHBIM MHOKECTBOM

Xul = 1.

Ditnepa — Benna.

2. HepeceqeuueMMHomeCTB Xu YHazbIBaeTCs MHO>KCCTBO, COCTOALIICC M3 BCEX TCX M TOJBKO
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TeX 3JIEMEHTOB, KOTOPBIE IPUHAIEKAT KaK MHOKECTBY X. TaK M1 MHOXKECTBY VY.
[lepeceuenne muOkecTB XU Y0003Hauaercs uepe3 X Y. dopmaibHOE ONpeiecHIe
XV = {x[xeXu xeV}.
[lepeceueHre MHOYKECTB HHOT/Ia Ha3bIBAIOT MIPOU3BEACHUEM MHOXKECTB U 0003HaUaroT X * Y,
ITpumep 1.7.

X—{1,2,3,4.5}; Y ={2.4,6.7}. Haittu muO)kecTBO A' 2\V.
Pewenue. Xny = {2,4}. »

[pumep 1.8.
A' = {amBoKat, POKypop, cyabsi}; ¥ = {amBokat, npokypop}. Haiitu maoxectBo A' 1 V. Pemenue. X

r\Y={aasoxar, npokypop}. »

ITpumep 1.9.
[Tycts X — MHOXXECTBO CTYICHTOB IOPHIMIECKOTO (paKyabTeTa, a Y — MHOXECTBO CTYACHTOB, IIPOXKUBA-

IONTUX B 00mexxuTHH. YTO mpeacTaBisieT codoit MHOXKecTBO X 11 Y7
Pewienue. X'V 5T0 MHOKECTBO CTYICHTOB FOPHIMIECCKOTO (DAKyIBTETa, KOTOPHIE MPOXKUBAIOT B 0OIIe-
KUTUU. P>
[Tyctp X —MHOXecTBO TO4eKk JieBoro opana (puc. 1.2, ). a Y- mpaBoro opama. Torma X o
FpecTaBiiseT COO0H 3alITPUXOBAHHYHO 001acTh Ha puc. 1.2,
0. SBISIONIYIOCS OOMIEH 9acThi0 000MX OBAJIOB.

X : Y : XnY
a 7]

Puc 1.2.1lepecedyeHne MHOKECTB

OHepaHI/IH NEepeCCUCHUA MO3BOJISAIOT YCTAHOBUTD P/ COOTHOIICHUH MCKAY MHOXXCCTBAMU.
MuosxectBa Xu Y Ha3bIBAIOTCS HenepeceKkarnuwumuca.cCjii OHU HE UMCHOT 06H_II/IX 3JICMCHTOB, T.€C.

eCIIH
Xny =0.

ITpumep 1.10.

SIBIAIOTCSA JIM IIePECEKAIOIIIMUCS CIIEAYIOIINEe MHOKECTBA!

1) MHOXecTBa Cyzeil U NPECTYITHUKOB;

2) MHOXECTBO CTYJICHTOB FOPHANYECKOro (hakyIbTeTa i MHOXKECTBO CTYACHTOB 3K0- [tomuyec koro da-

KyJbTeTa?

Pewenue.
B 06OI/IX cnyqaslx paCCMa’I‘pI/IBaeMLIC MHOKECTBA SABJISAKOTCS HeHepCCCKaIOHII/IMI/ICSL >

HOHSITI/IC HepecequHH, TaK XK€ KaK U ITIOHSTHUC O6’LCHI/IHGHI/I5{, MOXHO paCHpOCTpaHI/ITI) " Ha
OOJIBIIIEE YMCIIO MHOKECTB.

JUi1st nepeceuenus MHOXKECTB TAKKe CIIPABEIUIUBBI KOMMYMAMUGHBLIL VI ACCOYUAMUBHDLI 3aKO-
HbI, aHAJIOTUYHBIEC COOTBETCTBYIOIIUM 3aKOHAM JIJISl YMHOXKEHUSI B 3JIEeMEHTapHO# airedpe:
Xny=¥YnX,
(Xny)nZ= Xr>(ynZ)-XnrnZ, cnpaBeyInBOCTh KOTOPbIX, KaK M B CIIy4ae
00beIMHEHNSI MHOJKECTB, BBITEKAET U3 TOTO, UTO JICBasl M IIpaBasi YaCTH PABEHCTB COCTOST M3 OJJHUX U
TEX K€ IIEMEHTOB.
Emne 1Ba 04eBUIHBIX PaBEHCTBA!

Xm0 =0,
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X/ =X.

st oneparuii 00beAMHEHNS U TIepecedeHus] MHOYKECTB CTIPABENINBEI OUCHPUOYMUEHDLE 3AKO-
HBI, IPHYEM, B OTJIMYHEC OT DJIEMEHTAPHOM alreOphl, U TOT U APYTOH 3aIUCHIBAIOTCS B BUJIC

Xu V) nZ= (XnZ2)u(YuZz):
(Xny)uZ=(XuzZ)n(yuz).

3. PasznocmbroMuOXecTB XU YHA3bIBACTCSI MHOXKECTBO, CTOSIIIEE U3 BCEX TE€X U TOJILKO TEX die-
MEHTOB, KOTOpBIC MTpUHAIIeKAT XU HE TMpUHAIeKAT Y,

Pasnocts MHOKECTB Xu Y o6o3Hagaercs gepes X\ V. Takum o6pazom,
X\V = (x|.reX, neV}.

IIpumep 1.11.
X=(1,2,3.4.5}: Y= {2.4. 6. 7}. Haiiti MmaOkectBa U X\ Y 1 Y\ X.
Pewenue. X\ V= {1.3.5}; Y\X = (6, 7}. »

ITpumep 1.12.

[Tycte X MHOXECTBO CTYAEHTOB IOpHIAMYECKOTrO (hakyiapTeTa, aY-— MHOKECTBO CTYICHTOB, ITPOKHU-
BaroONIMX B 00mmexuTHu. Yo npeacrapisier codoit MHOKecTBO X\ Y? Pemenue. X \'Y — 3T0 MHOXKECTBO
CTYJICHTOB IOPUINYECKOr0 (haKyIbTeTa, KOTOPBIC HE MPOXKUBAIOT B OOIICKUTHH. P>

[Tycth X—— MHOXECTBO Touek jieBoro oBana (puc. 1.3. «), a ¥ mpaBoro oBana. Onepanus X\ Y
npecTaBiIsieT coO0H 3alITPUXOBaHHYIO 001acTh Ha puc. 1.3, 6, SBISIONIYIOCS YacThi0 OBaia X, KOTopast
HE BXOJAMT B OBall Y.

Cneocmeue. MHOx)ecTBO X,0TpeieiieMOe U3 COOTHOIICHHUS
X =X,

HAa3bIBACTCSI 0ONOIHEHUeM MHOXKECTBA X(JI0 YHUBEPCAILHOTO MHOXKECTBA /).
Huarpamma, xapaxkTepusylollas JOINOJHEHWE MHOXKECTBA, MOKa3aHa Ha puc. 1.4, Tae MHOXKECTBO
X3amTpuxoBaHo, a €ro JoNnojHeHne XIpeACTaBIIsieT COO0H HC3aTPUXOBAHHYIO 00JIACTb.
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X : Y : XxY
a
Puc. 1.3.Pa3HOCTH MHOXKECTB

X

Puc. 1.4.]JonoHEeHNE MHOXXECTBA

dopmanbHOE OnpeieNieHre JONOIHEHNS MHOKECTBa XUMeeT BUT
X = {.1].16/ n meX}.

[Tpumep 1.13.
IMycrs /= (1,2,3,4,5,6.7}.a X = {3,5.7}. Haiitu X.
Pewenue. X={1,2, 4,6} »
W3 popmanbsHOro onpeneieHus cieayer, uto X u X He UMEIOT O0IIUX AJIEMEHTOB, TaK 4TO
XmX= 0.

Kpome Toro, He HMeeTCs 2IIEMEHTOB YHUBEPCATHHOTO MHOXKECTBA /.KOTOPBIE HE MPUHAIIIC-
skanmu Ou1 HU X, Hu X. Clie10BaTeaLHO,

XuX =/.

SAcHo, uto X sBisiercs nonoysHeHrueM X. Ho pononnenne X ectb X. Takum oOpa3om,

X=X.
C MoMOIIbIO OTIepaIMy JOMOIHEHUS! MOYKHO B yJJOOHOM BHJIC NIPE/ICTABUTH PA3HOCTh MHO-
KECTB
X\V = {x[x6X n x<I'} = {x[x€X u neV).
T.C.

X\V = Xny.
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