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1. Heab u 321244 U3YYEHUS TUCHUILTAHBI
[enp w3ydeHUss AUCHUIUIMHBI - 00ECTICUUTHh OYAYIIUM YYHUTENISIM HAadalbHBIX KJIACCOB
HEOOXOAMMYIO TOATOTOBKY ISl YCIICITHOTO OOYYeHHs MIIQANIMX IIKOJIHPHUKOB MaTEMaTHKeE, a
TaKoKe JUIS TalIbHEHIIeH paboThI IO YIITYOJICHHIO U PACIIMPEHUIO MAaTEMATHISCKUX 3HAHUI
3agauy JUCLIUIIIINHEL:
- PaCKphITh  CTYJAEHTAaM MHPOBO33PEHUYECKOE 3HAYe€HHWE MaTEeMaTHUKH, YIIyOUTh WX
MPEACTABICHUE O POJIM K MECTE MAaTEMAaTHKH B M3YUCHUH OKPY>KAIOIIET0 MHUPA;
- JaTh CTYJIEHTaM HEOOXOIUMbIE MAaTEMAaTHUYECKHE 3HAHUS, HA OCHOBE KOTOPBIX CTPOHUTCS KYpPC
MaTeMaTHKd B HayaJlbHOW IIKOJE, cPopMUpOBaTH yMEHHS, HEOOXOIWMBIE IS TIIyOOKOTO
OBJIQJICHHS €TO COJICPIKAHUECM,
- CIIOCOOCTBOBATh PAa3BUTHIO MBITIUICHHS;
- ¢dopMupoBaTh OCHOBBI TPO(PECCHOHAIBHOW  KYJIbTYPHl OOYYalOIIETOCS B  YCIOBHSIX
TpaHchopMaIuy 00J1acT PO ECCHOHATBHON IEATSIIEHOCTH;
- hopMHPOBATH MUPOBO33PEHUE U CUCTEMY 0A30BBIX IIEHHOCTEH JTUYHOCTH;
- pa3BUBaTh YMEHHS OCYIICCTBIATH TIOWCK, KPUTHUYECKHW aHAIW3 W CHUHTE3 HH(OpMaImm,
MPUMEHSTHh CUCTEMHBIHN TOJIXOJT )T PEIICHUS ITOCTABIICHHBIX 3a]1a4.

2. Mecto mucuumiannsl B cTpykrype OIIOII BO

Huctummmaa K.M.06.05 «MaTtemaTika» OTHOCHTCS K 003aTEIbHON YacTH yaeOHOTO
miana. Jluciummmaa nzydaercs Ha 1, 2 kypce, B 1, 2, 3 cemecTpax.

J5is n3ydeHus JUCIMIUTMHEI TpeOyeTcs: 3HaHNe 0COOCHHOCTEN TpeameTa «MaTemMaTnkay,
PacCMOTPEHHBIX B 00IIE00pa30BaTEIHLHOM MIKOJIE.

OcBoenne mucruiuinael K.M.06.05 «MartemMaTtnka» SBiIIeTCS HEOOXOIUMOU OCHOBOU
JUTSL TIOCTIETYIOIIETO U3YyYEHHsI TUCIMITINH (IPAKTHK):

Metoauka npernoiaBaHusl MAaTEMaTUKH;

DOopMUPOBAHUE JIOTUYECKUX ONEPALMN B HAYAIIbHOM IIKOJIE;

Y CcTHBIE BHIYMCIICHUS B Kypce MaTeMaTHKU B HA4aJIbHOM IIKOJIE;

[TpousBoacTBeHHAs (MeAarornyecKkas) NpaKkTHKa.

Ob6nactb npodeccHoOHATBEHON AEATEIbHOCTH, HA KOTOPYIO OPUEHTHPYET AUCIUIINHA
«Marematukay, BrimodaeT: 01 OOGpazoBanume u Hayka (B cdepe IOMIKOIBHOTO, HAYaIbHOTO
00I1Iero, OCHOBHOTO OOIIEro, cpenHero oodmero odpasoBaHusi, NpodeccuoHaTbHOr0 00y4YeHHUS,
npo¢ecCuoHaIBLHOr0 00pa30BaHUs, AOMOJIHUTEIHHOTO 00Opa30BaHMUs).

Tunbel 3amay u 3a7aunl MPOPECCHOHATBHON JESITEIBHOCTH, K KOTOPHIM TOTOBUTCS
o0 yJaromuiics, onpeeneHbl yueOHbIM MJIaHOM.

3. Tpe6oBanusi K pe3yJbTaTaM OCBOEHUSI TUCIHIITHHBI
[Ipouecc n3ydeHus: AMCUUILIIMHBI HAIIPABJIEH HA (POPMUPOBAHUE CIIETYIOIINX KOMIIETEHIUHI:

Komnerennus B coorBerctBun ®I'OC BO

Nupnkaropsl Oo0pa3oBaTte/ibHbIE Pe3YJIbTATHI
JMOCTHKEHUS

KOMIIeTCHIIU

YK-1. Cnioco0eH ocymecTBIATh MOUCK, KpUTHYECKHI aHAJIN3 U CHHTe3 HHopManun,
NPUMEHATH CHCTEMHBIH MOAXO0/ /ISl pellleHUs] MOCTABJEHHbIX 32/1a4
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YK-1.1 JleMoHCTpHpYET
3HaHHE 0co0eHHOCTEN
CHUCTEMHOI'O0 M KPUTHYECKOTO
MBIIUIEHUS. W TOTOBHOCTH K
HEMY.

3HaThb:

- OIIPEJCIICHUsI COOTBETCTBUM W OTHOIIEHWUM, CBOMCTBA U
CrocoObl  3a/aHUsl OTHOIICHHWH, OCHOBHBIE OTHOILICHUS
HAYaJIbHOTO Kypca MaTeMaTHKHU;

- OIpENeICHNe W  CBOMCTBAa  OTHOIIEGHUS  JEIUMOCTH,
OCHOBHBIE TPU3HAKU JCTUMOCTH, AITOPUTMBI HAXOXKICHUS
HAaUMEHBIIETO OOMIET0 KPaTHOTO M HAuOONbIIEr0 OOIIETO
JCITATENS;

- CTPYKTYPY ¥ BHJIBI TEOPEM;

YMETh:

- YCTaHABJIMBATH CIIOCOOBI 33JaHHI KOHKPETHOTO OTHOIIICHHUS
1 GOPMyIUPOBATH €O CBOKCTBA;

- BBITIOJIHATH JIOTUYECKUE OTIEPAIlMU HaJ| BHICKA3bIBAHUSMU H
peIuKaTaMu;
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- IPUMEHSATH MPU3HAKH JEIUMOCTH, HAXOJUTh HAMOOIbIINN
oOmmii  nmenuTens W HauMEHblIee O0IIee KpaTHOe
HATypaJIbHBIX YHCEIT;

- crpouth  TpaduKu  YMACIOBBIX  (QYyHKUIMH  (TIpsSMOi
IPOMOPLUUOHAIIBHOCTH W OOpaTHOW MPOMOPIHOHAIBHOCTH,
JMHEHHON M KBapaTUYHOU (PYHKIINA);

- n300pakaTh MPOCTPAHCTBEHHBIE (UTYPHI HA IUIOCKOCTH;
BIIA/ICTh:

- aKCHOMAaTUYECKUM METOJIOM H3JI0KEHHUS MaTeMaTHIECKOTO
COJIEPKAHUS;

- - ICCIIE0BATETLCKUMU YMECHHSIMU;

- - OCHOBHBIMH TIOHATHSMH Pa3JIEJOB  3JIEMEHTAPHOU
MaTeMaTHKH (TEOpHsl Yncen, anredpa, reoMeTpusi);

- - Pa3NMYHBIMH TOAXOJAaMU K H3YYCHHI0 HATypabHBIX
YHCEN U OIEepaliid HAJl HUMU;

-- OCHOBHBIMH  TpUE€MaMd  W3MEPEHUS  BEJIHMYMH,
YCTAaHOBJICHUS 3aBUCHUMOCTEH MEXAY BEIMYMHAMH TIpU
pEIICHNY TEKCTOBBIX 3a]1a4.

YK-1.2 [Ipumensier
JIOTHYECKUE

dopMBl U TIpOLEAYpHI,
crioco0eH K peduiekcun 1o
MOBOJY  COOCTBEHHOW W
qy»KOHU MBICJIUTEIIBHON
NesITeIbHOCTH.

3HaTh:
- ONPENEIICHUS] COOTBETCTBUM WM OTHOUIEHWW, CBOWCTBA U
CIOoCcOOBl  3a/laHUsl OTHOIICHHWH, OCHOBHBIC OTHOIICHUS
HAYaJILHOTO Kypca MaTeMaTHKH;

- CTPYKTYPY ¥ BHJIBI TEOPEM;

- OCHOBHBIC CXEMBI MTPABUIIHHBIX YMO3AKIIIOUCHUH;

YMETh:

- yCTaHaBJIMBATh CLIOCOOBI 33aHNsI KOHKPETHOTO OTHOIICHHS
U GOpMYIUpPOBaTh €r0 CBOICTBA;

- BBIIIOJIHATH JIOTUYECKUE ONEPALIMN HAJl BBICKA3bIBAHUSAMHU U
IpeIuKaTaMu;

- IPUMEHATH NMPU3HAKU JETUMOCTH, HAXOAUTh HAHOOIBIINN
o0mui  jgenuTenb W HaWMEHbllee oOIIee  KpaTHOe
HaTypaJIbHbIX YHMCEIT;

- CTpOUTh  Tpaduku  YUCIOBBIX  GYHKUUH  (IpAMOIA
IPONOPLUUOHAIIBHOCTH M OOpaTHOW MPONOPLMOHAIBHOCTH,
JMHEHHOW W KBaJpaTUYHOU (DYHKIIHIA);

BJIAJICTh.

- AaKCMOMAaTUYECKUM METOJIOM U3JIOKEHUsI MAaTEMaTHUECKOTO
COJIEpIKaHUs;

- HCCJIEeI0BAaTEIbCKUMU YMEHUSMU;

- OCHOBHBIMU TOHSTHSIMM  pa3JielOB  3JIEMEHTAPHOU
MaTeMaTHUKH (Teopus yuced, anredpa, reoMeTpus);

- -pa3IMUHBIMM MOJAXOJAaMH K M3YYEHHUIO HaTypaJbHBIX
YuCcesl U ONepaluii HaJl HUMH;

- OCHOBHBIMM  TNpUEMaMU  HU3MEPEHUS  BEJIMYUH,
YCTAHOBJICHUS 3aBUCUMOCTEH MEXAY BEIUYMHAMH IpU
pEIICHUH TEKCTOBBIX 3a/1au.

VYK-1.4 Ananuzupyer
paHee CIOKUBILNECS B
HayKe OLEHKH
uH(pOpMaLHH.

3HATh:

- ONIpE/ICICHUEe U CBOMCTBAa OTHOIICHUS JEITUMOCTH,
OCHOBHBIC MIPU3HAKU JICTTUMOCTH, AITOPUTMBI
HaxXOXJICHUS HAWMMEHBIIEro OOIIero KpaTHOTO U
HaMOOJIBIIIET0 OOIICTO ACITUTEIIS;

- OTIPEICIICHHS] PAllMOHATIBHOTO, IEHCTBUTEIILHOTO

YyuCeN U oNepaluii HaJ HUIMH, 3aKOHBI

apu(pMETHUECKHUX OTepaIuii;

- OTIPEJICIICHUE U CITOCOOBI 3aJaHUsT YHCIIOBBIX

yHKuMI;

YMETh:
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- BBITIOJIHSTH BBIYHCIICHUS c paloHaIbHBIMU,
NEHCTBUTEIILHBIMU YHCTIAMU;

- pemaTh 3a/1a4M IIaHUMETPHUH;

- n300paXkaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH;
BIIA/ICTh:

- aKCHOMAaTUYECKUM METOJIOM H3JIOKECHHSI MAaTEMAaTHIECKOTO
COJIEPKaHUS;

- - ICCIIE0BATELCKUMU YMECHHSIMH;

- - OCHOBHBIMH TIOHATHUSMH PAa3/CJIOB  AIIEMEHTapHON
MaTeMaTHKH (TEOpHsl yncen, anredpa, reoMeTpus);

- - Pa3IMYHBIMH TIOAXOJaMH K M3YYCHHUIO HATYPaIbHBIX
YHCEN U OINEepallMid HAJl HUMU;

--  OCHOBHBIMH  TIpU€MaMH  HM3MEPEHHS  BEJIUYHH,
YCTAaHOBJICHUS 3aBUCHMOCTEH MEXIYy BEIWYMHAMH MPHU
pEIICHNY TEKCTOBBIX 3a]1a4.

YK-1.6 ApryMeHTHpPOBaHHO
dbopmupyer

COOCTBEHHOE

CYXJICHHE U OLICHKY
uHboOpMaIyH,

MPUHUMACT

000CHOBaHHOE

pelieHue.

3HATB!
- OCHOBHBIE CXEMBI MPABUIIHHBIX YMO3AKITIOUCHHIA;
- OTIpeIeTICHNS PAllMOHATIBHOT0, JEHCTBUTEIBHOTO
YHCell ¥ OTepaIfii HaJl HUMH, 3aKOHBI
apuQMEeTHIECKHUX OTepaluii;

- OTpezieTICHUE M CIIOCOObI 3aJTaHHsI YHCIIOBBIX
dyHKUMI;

YMETB:
- yCTaHaBIMBATh  CIOCOOBI  3aJaHUSl  KOHKPETHOTO

OTHOILIEHUS U (HOPMYIHPOBATH €0 CBOMCTBA;

- BBIIIOJIHATD JJOTHYCCKHUC ornepannuu Hanqg
BBICKA3bIBAHUAMU U IPCAUKATAMU,
- IPUMCHATDH IIPpU3HAKHU JCIUMOCTH, HaxOJHUTb

HAnOONbINMI OOILIMHA HEIUTENh W HAUMEHbIIee oO0Iee
KpaTHOE HaTypaJbHBIX YHCEIT;

- BBITIOJHATD BBIUMCIICHUS c panroHaIbHBIMU,
JeMCTBUTENBHBIMH YHCIIAMH;

- CTpOUTHh Trpaduku  YUCIOBBIX (QYHKIUNA  (TIPAMOIL
IPOMOPLHUOHATEHOCTH ¥ 0OpaTHOM MPOMOPLUOHATBHOCTH,
JMHEHHON W KBapaTUYHOU (DYHKIIHA);

- pemaTh 3a/1a41 IUIAHUMETPUH; BIIAICTh!

- aKCHOMaTUYEeCKUM METOAOM U3JI0KEHUS
MaTeMaTU4YEeCKOTO COACPIKAHUS;

- - ICCJIEIOBATEIbCKIMU YMEHUSIMU;

- - OCHOBHBIMH TOHATHSMHU pa3JelioB 3JIEMEHTapHOU
MaTeMaTHUKH (Teopus yucesn, anredpa, reoMeTpusi);

- - Pa3TMYHBIMU OIXO0AaMHU K U3Y4EHUIO HATYypalIbHBIX
YHCeN U ONepanuil HaJl HUMH;- OCHOBHBIMU ITPHEMaMU
U3MEpPEHUs]  BEJIMYMH, YCTAHOBJIEHHS 3aBHUCHUMOCTEH
MEK/1y BEeJINYMHAMU MPU PELIICHUH TEKCTOBbIX 3a/1a4.

YK-1.7 Onpenenser
MIPAKTUYECKHUE ITOCIIEACTBHS
MPEIOKEHHOIO PEIICHUS
3a/la4u.

3HATh:

- OCHOBHBIE CXEMBbI IPABMIIBHBIX YMO3AKIIOUEHU;

- ONIpeIeNICHUs PallMOHAIBHOTO, IEHCTBUTEIBHOTO YHCEN U
orepanuil HaJl HUIMH, 3aKOHbI apu(METUUECKUX OTIepalnii;
YMETB!

- BBITIOJTHSATH JIOTMYECKUE OTlepallii HaJl BBICKa3bIBAHUSMU U
npeIuKaTaMu;

- IPUMEHSTH MPU3HAKH JEIUMOCTH, HAXOUTh HAUOOJBIIHIA
oO1IMii IenuTeNh U HaUMEHbIIee 0011ee KpaTHOe
HATYpaTbHBIX

YHCell;

- CTPOUTH TpauKy YUCIOBBIX (YHKIUH (TIPsIMOi

MogrotoeneHo B cucteme 1C:Yuusepcutet (000013139) 4




IPOMOPLUHUOHAIBHOCTH U OOPATHOM MPOMOPIHOHAIBHOCTH,
JMHEHHON ¥ KBaJAPATUIHON (yHKIINN);

BJIAJICTh:

- aKCHOMATUYE€CKIM METOOM U3JI0KEHUS MaTeMaTUYECKOTO
COJIEPIKaHUs;- HCCIEA0BATEILCKUMU YMEHHUSAMHU;- OCHOBHBIMH
MOHSTHSIMH Pa3/IeJOB dJIE€MEHTAPHON MaTeMaTUKHU (TEOpHs
quce,

anredpa, TeOMETpHs);- Pa3TUIHBIMU MOJX0JaMH K U3yICHHIO
HATypaJIbHBIX YHCEI U ONepaIfii HaJl HUMH;- OCHOBHBIMHU
NpUEeMaMH U3MEPEHUS BEIMYWH, YCTAHOBJICHHS 3aBUCUMOCTEN
MEXIY BEIMYMHAMHE TPU PEIICHUU TEKCTOBBIX 3a/a4.

OIIK-8. CiocoGeH ocyniecTBIATh MeJarorn4eckyro IesTeIbHOCTh Ha OCHOBE CIEIHATbHBIX

Hay4HbIX 3HAaHUHI

OIIK-8.1 [Tpumensiet
METO/IbI

aHaJm3a Inegarornyeckoun
CHUTYaIIHH,
npodecCuoHaTBHON
pediekcu Ha OCHOBE
CICIUATBHBIX HAyYHBIX
3HAHUU.

3HATh:

- OPENETICHUsI M CBOWCTBA TEOPETHUKO-MHOXECTBEHHBIX
orepanuii ¥ OTHOIICHWH, YCIOBHS pa3OMEHUST MHOXKECTBA Ha
KJ1aCCHhI,

- OMPEAEIICHNS U CBOMCTBA OCHOBHBIX JIOTUYECKUX OTECpaIUi;
- TpeOOBaHUS K ONPEICICHUIO TOHSITHIA, OCHOBHBIC CIIOCOOBI
ONpEACICHUS IOHATUH;

- pa3IM4YHBIE TOAXOIbl K TMOCTPOCHUIO MHOYKECTBA LEIBIX
HEOTPHUIATEIIBHBIX YHCET W OOOCHOBAaHWE OIeparii Haj
LIEJIBIMA HEOTPULIATEIbHBIMH YU CIIAMU;

- OCHOBBI TOCTPOCHMUSI TO3HUIMOHHBIX W HEMO3UIMOHHBIX
CHCTEM CYHCJICHHS, aJNrOPUTMbl JACHUCTBUM B JECATUYHOU
CUCTEME CUHCJICHUS,

- ONIPENICJICHUE YPAaBHEHHM W HEPABEHCTB, CHUCTEM H
COBOKYITHOCTEN YPaBHEHUU W HEPABEHCTB; OCHOBHBIE METO/IbI
pELICHUs] YpaBHEHWW, HEPABEHCTB, CHUCTEM YpaBHEHUU U
CHCTEM HEPABEHCTB;

- ONIpENENICHNs, CBOWCTBA W NPU3HAKH IUJIOCKUX U
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (DUTYD;

- BUJIbl TEOMETPUYECKUX MPEOOpPa30BaHMI Ha MJIOCKOCTH;
YMETb:

- BBIIIOJIHATh TEOPETUKO-MHOKECTBEHHBIE  OIEpalli  HaJ
KOHEYHBIMH 1 OECKOHEYHBIMU MHOKECTBAMH;

- BBIIIOJIHATh TEOPETUKO-MHOXKECTBEHHBIE ~ OIEpalli  Haj
KOHEYHBIMH U OECKOHEYHBIMU MHOKECTBAMH;

- IPOBOJUTH aHAJIN3 MPABUIIBHOCTH YMO3AKIIOUECHUN;

- 000CHOBBIBaTh BBIOOp JEHCTBHI MpPHU PEIICHUU TEKCTOBBIX
3a7a4 C TOYKU 3PEHUSI KaXKJIOT0 U3 TPEX MOJIXO0/I0B K MOHSITHUIO
LEJIOTO0 HEOTPUIIATEILHOIO 4YHMCIa U Ha A3bIKE IIKOJIbHOMU
MaTEeMaTHKU;

- pemiatb 1 OOOCHOBBIBATH pEIICHUs YpPaBHECHWM, He-
PaBEHCTB, CUCTEM YpaBHEHUM, CUCTEM HEPABEHCTB;

- U3MEPSTh BEIIMYUHBI, YCTAHABJIUBATh 3aBUCUMOCTH MEXKIY
HHUMU;

BJIAJICTh:

- METOJIAMUA  MaTE€MaTUYECKOTO  MOJCIHUPOBAHUS  IIPHU
pELIEHNH MaTEMAaTUYECKUX 3a/1a4;

- - IPUEMAMH JIOTUYECKOTO MBIIIJICHUS

- - OCHOBHBIMH IIpUEMaMHU JI0Ka3aTesIbCTBA u
ONPOBEPIKEHNUS,

- - OCHOBHBIMU IIPaBUJIAMU U 3aKOHAMU JIOTUKH CYKJICHUN U
YMO3aKJIFOUEeHU; -

- crmoco0amMu pemlieHusl JIOTHYECKUX 3aJlad CpeJACTBaMU
TEOPUH MHO>KECTB.
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4. O6beM JUCIUTUIMHBI ¥ BUIBI y4eOHOU pabOThI
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5. Conepxxanue TMCUMILIUHBI
5.1. Conep:xxanue pa3aejoB TUCHMILINHBI
Pa3znen 1. MHo:kecTBa U onepanuy HaJl HUMU:
MHO0K€eCcTBO, OTHOLIEHUSI MEX1Yy MHOXkecTBamMu. Onepauuu Haja MHOkecTBaMH. COOTBETCTBUS
MEXAY 3JIEMEHTaMH JIByX MHOXECTB. OTHOLIEHHE Ha MHOXKECTBE.
Pa3nen 2. MatemaTnyeckue MpeaioKeHusl, HX CTPYKTypa:
[Tonsitue. OtHoweHUsT Mexay mnoHATUAMU. OmnpeneneHue MNOHATUN. BbickaspiBanus U
MpEeIMKAThI, ONEepallMK HaJl HUMH. Teopembl. KBaHTOPBI. Y MO3aKiIt04eHUs.
Pa3nen 3. Dxk3aMen:
MHOK€eCTBO, OTHOILEHUS MEXAYy MHokecTBaMH. Omnepainuu HaJ MHokecTBaMU. COOTBETCTBUSA
MEXy 3JIEMEHTaMU JIByX MHOXeCTB. OTHOLIEHHE Ha MHOXKECTBE.
[Tonsitue. OtHOmIEHUST MEXy NOHATHsAMU. OnpeneneHue MOHATUN. BbickasblBaHuA U
MpeInKAaThl, ONepaluy HaJy HUMH. Teopembl. KBaHTOpBI. Y MO3aKIt0ueHUS.
Pa3znesn 4. Tpm moaxoaa K NMOCTPOEHHMI0O MHOXKECTBA HATYpPaJbHbIX 4Mcesd. Cucrembl
CUHCJICHHUS:
Onpenenenre  HaTypajdbHOro  uucia.  Apudmernyeckue  omepaludyd  Haj  LEJIbIMU
HEOTpULATENbHBIMU YHciIaMu. JlecaTuyHass cuctema cuucieHus. [lO3UIMOHHBIE CHCTEMBI
CUMCIICHUS], OTJIMYHBIE OT AECATUYHOM.
Pa3nes 5. JletuMocTh HATYpPaJIbHBIX YKce. Pacimimpenue nousiTust yncoia:
OTHollleHHEe AETUMOCTH HaTypalbHbIX uucen. [Ipocteie M coctaBHble uucia. PanuoHalibHbIE
qyclia U onepanuu Haja HUMHU. [lecstuunbie qpodu. beckoHeuHble AecATUYHBIE MEPUOIAUYECKUE
npo6u. JlelicTBUTEIbHBIC YHCTIA.
Paznen 6. DneMeHTHI anreOpsi:
UYucnoBele U OyKBEHHbIE BbhIpakeHUs. UucIoBbIe PYyHKIMH, UX TpadUKU. YpaBHEHHUS C OJHON U
IBYMsI IepeMeHHbIMU. HepaBeHCTBa ¢ OJJHON U ABYMS MEPEMEHHBIMU.
Pasnen 7. DnemenTHI reomerpuu. Benunusi:
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[Tmockue u mpocTpaHCTBeHHBIE TeomeTprueckue ¢purypsl. [lonsTue Bennunnbl. J[inHa OTpe3Ka.
[Tnomanp Gurypsl, 00beM Tena, UX U3MepeHne. 3aBUCUMOCTh MEX/1y BETUYHHAMH.
Pa3nen 8. Dx3amen:

Ompenenenne  HATypajdbHOTO  uYuclia.  ApudmeTndyeckue  onepandd  Haa  ICJIBIMH
HEOTPUIATENbHBIMU 4HciaMu. JlecsaTuuHas cuctema cuuciaeHus. [lO3UIIMOHHBIE CHCTEMBI
CUMCTICHUS, OTIIMYHBIE OT AecATUYHOW. OTHOIIEHNE NEIUMOCTH HaTypalnbHbIX yuceln. [Ipocteie n
COCTaBHbIE dYHcia. PammMoHanpHBIE 4YHMCIAa W ONepaluu Hax HUMH. JlecaTWdHbIe IpOOH.
beckoHeuHble AECATHYHBIC TEepUOaUYEeCKrue napoom. JlelicTBuTenbHBIC umciia. YWCIOBBIE H
OyKBEHHbBIE BBhIpaKCeHHs. UwciioBble (YHKIHMH, WX TpaduKu. YpPaBHCHUS C OJHOM M IABYMS
nepeMeHHbpIMU. HepaBeHCTBa ¢ OHOW W ABYMS MepeMeHHBIMH. [110CKrMe u MpOCTpaHCTBEHHEIE
reomerpuueckue purypsl. [lorstue Benmmunnel. Jyimaa otpeska. [lnomans Gurypsl, o0bem Tena,
WX U3MEPEeHHE. 3aBUCUMOCTh MEXIY BEIMYNHAMHU.

5.2. Conep:xanue qucuuniannbl: Jlexknun (52 41.)

Pasnen 1. MuoxecTBa 1 orepanuy HaJl HUMHA (8 d.)

Tema 1. MHOXECTBO, OTHOIIICHHS MEX]Ty MHOKECTBaMHU (2 49.)

[Tonsitue MHOXKecTBa. DnemeHT MHOXkecTBa. [lyctoe MHOXecTBO. [IpuMmepbl KOHEUHBIX U
O0eckoHeYHBIX MHOeCTB. CrocoObl 3aaHusi MHOKECTB. PaBHbIe MHOXecTBa. [lomMHOXECTBO.
YHUBEpCAIIBHOE MHOXKECTBO
Tema 2. Oneparuu Hax MHOKeCTBaMu (2 4.)

[lepeceuenne u oOOBEAMHEHHE MHOXKECTB. Pa3HOCTh NBYX MHOXECTB, JO-TIOJHEHHE [0
YHUBEPCATLHOTO MHOXECTBa. YMCIIO MOJAMHOXECTB KOHEYHOTO MHOXKECTBA. 3aKOHBI ONEpAIIUi
Haj MHOXecTBamH. [loHATHe pa3OueHussT MHOXKECTBA HA TIOMAPHO HETEePeCeKArOIIHeCs
MOJIMHOXKECTBa (KJ1acchl). Pa3OneHne MHOKECTBA Ha KJIACChl C MMOMOIIBIO OJTHOTO, IBYX M TPEX
CBOWCTB. JIekapTOBO NMpON3BENECHUE MHOKECTB

Tema 3. COOTBETCTBHS MEXKTy JIEMEHTAMH JIBYX MHOXKECTB (2 4.)

CooOTBETCTBHS MEXIY dlIeMeHTaMu MHOXecTB. CrtocoObI 3a1anus cootBeTcTBui. ['pad u rpadux
cootBercTBUsA. CooTBETCTBHE, 00paTHOE MaHHOMY. COOTBETCTBHUE, MPOTUBOIOJIOKHOE TaHHOMY.
B3auMHO 071HO3HaUYHOE O0TOOpaKEHNE MHOYKECTBA HA MHOKECTBO. PaBHOMOIITHBIC MHOKECTBA.

Tema 4. OtHoIIeHHE HA MHOXKECTBE (2 4.)

OtHomeHnus: Ha MHOXecTBe. CriocoObl 3aianusi oTHouIeHuH. OTHoIIeHHe, 00paTHOE TaHHOMY.
OTHouIeHUE, MPOTUBOMONIOKHOE NAaHHOMY. CBOWCTBa OTHOIIEHUH Ha MHOKecTBe. OTHOIIEHUE
SKBUBAJIEHTHOCTU. CBSI3b OTHONIIEHUSI SKBUBAJICHTHOCTH C pa3OMEHMEM MHOXECTBA Ha KJIACCHl.
OTHouleHue nopsika

Paznen 2. MatemaTnyecKkue npeaioKeHusl, HX CTPYKTypa (8 41.)

Tema 5. [lonarue. OTHOLIEHUS MEX Y TOHATUSIMU. OnipeeneHre NoHATUi (2 4.)
[Tonsarue. O0beM u conepkanue MoHATHs. OTHOUIEHUST MEXAY NMOHATUAMH. OnpenensieMble U
Heonpeaensiemble MoHATUs. CriocoObl ompeneneHust moHATUNA. CTpyKTypa OnpeneieHus: uepes
poa u BumgoBoe oTiinuue. [IpuMephl Takux ornpeneneHuid U3 MKOJILHOTO Kypca MaTeMaTHKU 110
TPaAUIIMOHHONW U BapUATUBHOMN IIporpaMmam

Tema 6. Boicka3biBaHUs ¥ TPEIUKATHI, ONIepaIiii Hal HUMH (2 9.)

[TonaTue BbICKa3bIBaHUS W MpeauKkara (BbICKAa3bIBaTE€IbHON (QopMbl). 3HAYEHHE HCTUHHOCTHU
BBICKa3bIBaHMs. MHOXXECTBO MCTUHHOCTH TpeaukaTa. OTpullaHie BbICKa3bIBAHUN U MIPEIUKATOB.
KoHbIOHKIMS ¥ TU3BIOHKIIMS BhICKa3bIBaHUHU U NpeaukaTtoB. CocTaBlieHHe TaOIUI UCTUHHOCTH.
Nmrmiukanus v SKBUBaJICHIMS BBICKA3bIBAHUM U MPEUKaTOB. TabIuIlbl HCTUHHOCTH

Tema 7. Teopembl. KBanTops (2 4.)

OTHOIIEHUST CJIEIOBaHMS M PaBHOCWIBHOCTH MEXIYy BbICKa3biBaHUsMU. Heobxomumble u
nocrtatrounbie ycioBusi. CrtpoeHue teopembl. Buapsl Teopem. CrnocoObl  J0Ka3aTenbCTBa.
KBanTopel O0OmHOCTM U cymecTBOBaHUS. Bpicka3biBanus ¢ KkBaHTOpamu. OTpuianue
BBICKa3bIBAHHUM C KBAHTOpaMU

Tema 8. YMo3zakmrouenus (2 4.)

[IpaBriibHBIE M HENpaBWIbHbIE pacCyXAcHUS. CXeMbl MPaBUIBHBIX YMO3aKJIIOUYECHH. AHamu3
MPaBUILHOCTH YMO3AKIIOUEHUH € MOMOIIBIO KPYTrOB Jilliepa

Pa3znen 4. Tpu nmoaxoaa K mOCTPOEHUI0 MHOKECTBA HATYPAJbHBIX Yuced. CHCTeMBbI

cuncyaenns (10 4.)
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Tema 9. OnpeneneHre HaTypaIbHOTO yucia (2 4.)

[TonsiTue 00 akcMOMaTHYECKOM  METOJIe TOocTpoeHus Teopuu. Axcuombl  [leaHo.
AKCHOMAaTHYECKOE OIpEeNeJIeHUue LEeJIoro HeoTpuuarenbHoro uwucia. [loHdarne orpeska
HaTypaJIbHOI'O psla 4YHMCEeJI M CuYeTa »JJIEMEHTOB KOHEYHOTO MHOXecTBa. llopsakoBeie u
KOJIMYECTBEHHBIE HaTypajbHble uncia. [loHsATHE HATypanbHOrO 4YMcia U HYJAS C TOYKH 3pPEHUS
Teopuu MHOXecTB. HaTypanbHoe uncio kak mepa orpe3ka. OTHOIIEHHS «PaBHO», «MEHBILEY,
«0oIbIIIe) Ha MHOKECTBE IENBIX HeOTpULaTeIbHbIX yncen Tema 10. ApudpmMerndeckue onepamun
HaJl [IEJIBIMH HEOTPHUIATENbHBIMU unciamu (2 4.) Onpenenenne apuMETHIECKUX OMEpaInii Ha
MHOECTBE LEJIbIX HEOTPULIATEIBHBIX YUCEI C TOUKH 3PEHHS aKCUOMATHUKH, TEOPUU MHOKECTB,
M3MEPEHUS BEJIMYMH HA MHOYKECTBE [EJBIX HEOTPUIIATENBHBIX ~ YHCEl (CIIOKEHHE 1
BBIYUTAHHUE). Tabnuma cnoxenus . CBOMCTBA apu(PMETUYECKUX ONEPALUNA CIOKCHHS
Y BEIYUTAHUS

Tema 11. ApudmeTndeckue onepanuy HaJ MeTBIMI HEOTPHUIIATETLHBIMHA YUCTaMH (2 49.)
Omnpenenenne apuMETHIECKUX OTEpAIIUil HA MHOXKECTBE IIEJIBIX HEOTPHUIIATEIBHBIX YHCEI C
TOYKHU 3PEHUSI AKCUOMATUKH, TEOPUU MHOXKECTB, U3MEPEHUS BEJIMYMH HA MHOXECTBE LEJbIX
HEOTPUIATENBHBIX uWcen (YMHOXEHHWE U jeneHue). Tabmuma ymHOXeHus. CBoiicTBa
apuMeTHUeCKUX omnepannii yMHOKeHUs u neneHus. Jlenenue ¢ octatkoM. CBOHCTBAa MHOKECTBA
LEJIBIX HEOTPHUIATEIbHBIX YUCEI

Tema 12. Jlecatuunas cucrema cuucieHus (2 4.)

[ToHATHE CHCTEMBI CUMCIIEHUS, HETIO3UIIMOHHBIX U MO3UIIMOHHBIX CUCTEM CUUCIICHHUA. 3aluch U
HAaUMEHOBAaHUE 4YHCENl B JECATUYHON CHCTEME CUMCICHHS. AJTOPUTMBI apuUPMETHICCKIX
JNEHUCTBUM HAJ LETbIMU HEOTPULIATEILHBIMU YUCIIAMH B ICCITUYHOW CUCTEME CUUCIICHUSI.

Tewma 13. [To3ULIMOHHBIE CUCTEMBI CUMCIICHHUS], OTIIMYHbBIC OT IECATUYHOM (2 4.)
[To3uLIMOHHBIE CUCTEMBI CUMCIIEHMS], OTIMYHBIE OT JECSITUYHON: 3allUCh YUCIIA, IEPEXO] OT
3aIlMCH YUCEeIl B OJHON CHCTEME K 3alMCH B APYrod, apupMeTHUECKue NeHCTBHS

Paznen 5. letmMocTh HATYpaJbHBIX Yncell. Pacimpenue monsitust ynciaa (10 4.)

Tema 14. OTHOIICHHE ICTUMOCTH HATYPAIbHBIX Yrcen (2 4.)

Omnpenenenre OTHOLIEHUS IEIMMOCTH HA MHOKECTBE LIENbIX HEOTpULIATEIbHBIX yncen. CBoiicTBa
OTHOWICHMSI  JEIUMOCTH. JIeMMMOCTb  CYMMBI, pPa3HOCTM U  NPOU3BENEHUS  LEJBIX
HEoTpHUIaTeNIbHBIX uncel. [Ipu3Haku aenmumoctu Ha 2, 3, 4, 5, 8, 9, 25, 125, ux nokazarenbcTBo.

Tema 15. IIpocThie u cocTaBHbIC uncia (2 4.)

[IpocTsie u coctaBHbIe yncna. Pemero Dpatochena. beckoHeYHOCTh MHOKECTBA MPOCTHIX YUCEIL.
Haumenbiee obiiee kpaTHOE M HauOONBIINI OOIIKI EIUTENb YHCEN, UX OCHOBHBIE CBOMCTBA.
[IpusHak AenuMOCTH Ha cocTaBHOe uucio. OCHOBHas TeopeMa apuMETHKH. AJITOPUTMBI
HaXOKJCHUS HauOOJNbILIETo O0IIero AeTUTeNsl 1 HAaMEHBUIETo 00IIeT0 KpaTHOTO JaHHBIX YUCEI:
Ha ocHoBe omnpenenenus HOJl u HOK; ¢ momomipi0 KaHOHMYECKOIO Pa3yioKEHHUS; alIrOPUTM
EBxinna.

Tema 16. PanpioHanbHbie YKcia ¥ onepanuy Haja HUMH (2 4.)

[lonsitue npoOu. PamumonanbHOE yucino. ApupMeTHYecKHe ONepalud HaJ paldOHAIbHBIMU
yyciiaMu. 3aKOHbI apupMeTndeckux onepanuii. CBONCTBa MHOXKECTBA palllOHAJIbHBIX YHCEI

Tewma 17. lecsatuunbie npoOu. beckoHeuHble fecaTUUHbIE IEprondeckue apoou (2 4.)
Hecsituunblie qpoOu. ANropuTMel apupmMeTndeckux aerctsuil Hagx HUMH. [IponenTel. OCHOBHBIE
3a/lauM Ha MpOLEHTHI. PalinoHabHbIe yncia Kak 0eCKO-HEYHbIE JECSITHUHBIE TEPUOIUUECKUE
npoou

Tema 18. [IeiicTBUTENbHBIC Uncia (2 4.)

[lonsiTe wuppalnoHaIbHOTO 4YHUCA. becKoHeuYHble AECATUYHBIE HENEePUOJUYECKHE JpoOu.
MHOXECTBO NEUCTBUTENBHBIX YHCENl. ApupMeTHYECKHe ICHUCTBUS HaIl JACUCTBUTEIHLHBIMHU
yycliaMd. 3aKOHbI apupMeThyecKux omnepauuii. ['eomeTpuueckas HWHTEpHpeTanuss MHOKECTBA
NENCTBUTEINBHBIX Yyncell. CBOMCTBA MHOKECTBA ACHCTBUTEIBHBIX YACET

Paznen 6. DinemenThI areopsi (8 4.)

Tema 19. YucnoBbie 1 OyKBEHHbIC BhIpaXeHUs (2 1.)

UucnoBoe BbIpa)keHHE MU €ro 3HaueHue. OnpeneneHrue 4YuCIOBOIO PaBEHCTBA M HEPABEHCTBA.
CBolicTBa YMCJIOBBIX PABEHCTB M HEPAaBEHCTB. BrIpakeHune c mepeMeHHOU, ero o0iacTb
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omnpezaeneHusi. ToIecTBeHHble TMpeoOpa3oBaHus BbipakeHud. ToxknecTBo. Pasnmoxkenue
MHOTOWIEHA Ha MHOYKHUTEIHN

Tema 20. Yucnossie GpyHkuuu, ux rpaduxu (2 4.)
Omnpenenenue 4ucioBoil GyHKUMHU, €e 00JacTh ONpeAeIeHNUs U MHOKECTBO 3HaueHui. CriocoObl
3amanusi (QyHKIUH. MOHOTOHHOCTh 4HMCIOBOM (QyHkumu. OmupeneneHne YeTHOM W HEeYeTHOU
¢byakmyu, cBorcTBO ux rpadukoB. [lepmomnueckune Gynkiuu. Buapl QyHkumii (mocTostHHAS,
npsiMasi ¥ oOpaTHasi MPOTMOPIIMOHATIBHOCTH, JTWHEHAs, KBaJApaTUIHAs), UX CBOWCTBA U TpauKy.
O6parnas ¢pyaknus. Kommno3unus ¢yHKui

Tema 21. YpaBHeHHsI ¢ OTHOM U ABYMSI IEPEMEHHBIMH (2 4.)
YpaBHEHHE C OOHOM NEPEMEHHOW. PaBHOCWIBHBIE YpaBHEHUS, TEOPEMBI O PABHOCHUIBHOCTH
yYpaBHEHUH U uX cienctsus. JInneitHoe ypaBHeHnue. KBajipaTHoe ypaBHEHHE.

JlpoOHO-panmoHaibHOE ypaBHEHHE. MeETOonbl peuieHusl ypaBHEHUH. YpaBHEHHE C JIBYMS
NIEPEMEHHBIMU. Y paBHEHHE JIMHUH. Y PaBHEHHE OKPYKHOCTH

Tema 22. HepaBeHcTBa ¢ OJTHOM U IBYMSI TIepeMeHHBIMU (2 4.)
HepasencrBa ¢ onHOM nepeMeHHON. PaBHOCHIIBHBIE HEPABEHCTBA. T€OpeMBbl O paBHOCHIBHOCTH
HEPABEHCTB M UX CIEJICTBUSA. MeToabl pemieHnus HepaBeHCTB. Meton uHTepBanoB. KBanpaTtHoe
HepaBeHCTBO. HepaBeHcTBa ¢ AByMS MepeMeHHBIMU. ['paduueckoe pelieHHe HEpaBEHCTB.
CuHcTeMBl ¥ COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB

Paznen 7. DnemenTnl reomerpun. Besmmunns (8 4.)

Tema 23. [110cKHe U MPOCTPAHCTBEHHBIE TeOMeTpruiecKkue Gurypsi (2 4.)
Axcuowmsbl ianumeTpuu ['nunsbepra. I'eomerpruueckue GUrypbl Ha MIOCKOCTH, UX OMpEAeTIeHHs,
CBOMCTBAa M IPU3HAKH, B3aMMHOE paCNOJOKeHHE. MHororpaHHuku. lIpusma, Buasl Npusm.
IInpamuna, Bujel nupamu. [IpaBunsHble MHOrOrpaHHUKU. Teopema Diisepa 0 MHOTOTpaHHHKAX.
Tena Bpamenus (IUIUHAP, KOHYC, chepa u map). M3o0pakeHre MpoCTpaHCTBEHHBIX (QUTYp HA
IUIOCKOCTH. OTambl BBIIOJIHEHUS TE€OMETPUYECKUMX MOCTpoeHH. OCHOBHBIE 3aJauyd Ha
IIOCTPOEHHE C IOMOUIBIO LIUPKYJIA U JIMHEWKH. ['eoMeTpuueckue npeodpazoBaHus HA MIIOCKOCTH.
OceBas u nenrpanpHast cummetpun. [loBopot. [lapannensuslii nepenoc. 'omoTteTus u noxodue.
JIBI>KEHUs!, paBEHCTBO (UTYD

Tema 24. [Tonstue Bennuunbl. [muHa otpeska (2 4.)
BennunHa kak CBOWCTBO pealibHbIX OOBEKTOB, MPOLECCOB, siBIeHUM. CkaspHas BEIUYMHA,
OCHOBHBIE CBOMCTBa OJHOPOJHBIX CKaJAPHBIX BeNUYUH. [loHATHE W3MEpEeHUs BEIUYUHBL
Wcropus pa3BUTHsS CHCTEMBl €IMHHULl BEIWYMH. MexayHapoaHas cuctema eauHul. JlinHa
OTpe3Ka KaK CKaJIsIpHas BEJIMYMHA, CBOWCTBA JUIMHBL. M3MepeHue anuHbl oTpe3ka. CTaHIapTHbIE
€IMHULIBI IJIMHBI, OTHOIIEHUS MEXKIy HUMHU

Tema 25. [Tnommans Gurypsl, 00beM Tena, ux u3mepenue (2 4.)
[Tnomwans ¢urypsl, ee ocHOBHbIE cBoiicTBa. CriocoObl u3MepeHus riowmane ¢uryp. Enunuib
wiom@aad. PaBHOBenMKMEe M paBHOCOCTaBieHHble  (Qurypbl. Haxoxxnenwe — miomaau
MPsIMOYTOJIbHUKA U IPYrUX (QUTYP.
O0beM Tena Kak CKajlsgpHas BeJIMYMHA, CBoilcTBa oObema. l3mepenue oObema Tena.
CranjapTHble €IMHUIBI 00beMa, OTHOLIEHUS Mexay HUMH. OObeM MHOTOTpaHHUKOB M Tel
BpallleHUs

Tema 26. 3aBUCUMOCTD MEXy BETHUYHUHAME (2 4.)
Macca Tena kak ckaisipHas BEIU4YHMHA, CBOICTBa Macchl. I3mepenune maccel Tena. CTaHgapTHbIE
€VMHULBI MacChl, OTHOILIEHUS MEX1Y HUMHU.
[IpomexyTok BpeMEHM KaK CKaJlsipHasl BEJIMYMHA, CBOMCTBA IPOMEXKYTKOB BpeMeHU. M3MepeHune
MIPOMEKYTKOB BpeMEHU. ENMHUIBI BpeMEHH, OTHOLIEHUS MEXKY HUMH.
[Ipsimo mpornopuoHanbHas U 00paTHO MPOMOPLKUOHATBHAS 3aBUCUMOCTD MEX/1y BEJTMUUHAMHU.

5.3. Conep:xanue qucuuminibl: [lpakTuueckue (108 u.)
Paznen 1. MHo:kecTBa U onepanuu Hajg uumu (14 4.)
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1

Tema 1. MHOKECTBO, OTHOIICHHUST MEX1y MHOXecTBaMH (2 4.)
. 3aj1aHre MHOKECTB NIEPEUNCIICHNEM JIEMEHTOB M YKa3aHUEM XapaKTEPUCTUYECKOTO

CBOIICTBA DJIEMEHTOB.

RGN REN

o ubhwbhrE

N =

3.

Ornpenenenre NpUHAIEKHOCTH FIEMEHTA MHOKECTBY.
N300pakeHne 4ncioBOro MHOKECTBA Ha KOOPIAUHATHON TIPSIMOH.
Y cTaHOBIEHHE OTHOLIEHUU MEXAY MHOKECTBAMH.
N300pakenne OTHOIIEHUH MEXTy MHOKECTBAMH C TIOMOIIBIO Tuarpamm Jitiepa-Benna.
Brinenenne noaAMHOXKECTB U3 JaHHBIX MHOXKECTB.

Tema 2. [TepeceucHre u 00beqMHEHNE MHOXKECTB (2 1.)
Haxoxnenne nepeceueHuns 1 00beAMHEHNUS] HECKOJIBKUX MHOXKECTB.
N3o00pakenne nepecedeHns 1 00beIMHEHUSI MHOYKECTB Ha [uarpammax Diinepa-Benna.
N300paxkenus nepecedeHust 1 00bEAMHEHUS YHCIOBBIX MHOKECTB HAa KOOPAWHATHOM MPSIMOA.
Y cTaHOBIIEHNE TIPUHAUICKHOCTH JIEMEHTA TIEPECEYCHUIO U 00HETMHCHUTO TAHHBIX MHOXKECTB.
Haxoxaenne pa3HOCTH JBYX MHOXKECTB M M300pakeHUE ee Ha Kpyrax Dinepa.

Haxoxxnenne qonoJHeHUs ITOAMHOKECTBA 10 MHOKECTBaA

Tema 3. JlekapToBO YMHOKECHHE MHOXECTB (2 1.)
HaxoxneHne nekapToBa MpOU3BEACHUS HECKOIBKIX MHOXKECTB.
. M3oOpaxeHrne Ha KOOPAWHATHOH IJIOCKOCTH JCKAPTOBA MPOM3BEICHUS JIBYX YUCIIOBBIX
MHOJKECTB.
Y CTaHOBJICHUE YUCIIOBBIX MHOXKECTB, JICKAPTOBO MPOU3BEICHUE KOTOPBIX MPEICTABICHO HA

PHUCYHKE

1
2

Tema 4. Pa30ouenne MHOKECTBA HA KJIacChl. 3aKOHBI ONepaIuii HaJl MHOKeCTBaMU (2 4.)
. YCTaHOBJICHHE MMPaBUIHBHOCTH MPEACTABICHHOHN KJIaCCU(UKAIIMK JAHHOTO MHOKECTBA.
. Pa3buenune MHOKECTBa Ha KJIacChl 10 OAHOMY, IBYM, TPEM CBOMCTBaM.

Tema 5. CooTBETCTBHSI MEXIY IIEMEHTaMH JIBYX MHOXeCTB (2 4.)

PaznudHbIe CITOCOOBI 3aaaHnd COOTBCTCTBHA MCKAY JICMCHTAMU JIBYX MHOXKCCTB.

1

2.

PR OrwNE

Noas~wdN R

N

. Iloctpoenne rpada u rpaduka 1TaHHOTO COOTBETCTBUSI.
Haxoxaenne cooTBeTCTBHSI, 0OPATHOTO M TPOTHUBOTIOIOKHOTO TAHHOMY.
Tema 6. OTHOIICHHE HA MHOXKECTBE (2 4.)
3afaHue OTHOIICHUSI HA MHOKECTBE Pa3JIMUHbIMU CIIOCOOaMHU.
HaxosxxneHnue oTHOIIEHMS, 0OpaTHOTO U TPOTUBOIOJIOKHOTO JAHHOMY.
[TocTpoenwue rpada u rpaduka JAHHOTO OTHOIICHHS.
CBoiicTBa OTHOILIEHUSI HA MHOYKECTBE.
OTtHouenue nopsiaka. OTHOIIEHUE SKBUBAIIEHTHOCTH
Tema 7. TectupoBanue (2 4.)
OTHOIIECHUST MEXAY MHOXKECTBAaMU
. Onepanuu HaJ MHOKECTBaMU
. CoOTBETCTBUS MEXKTY DJIEMEHTAMHU JIByX MHOKECTB
. OTHOLIEHHUS HA MHOYXECTBE
Paznen 2. MateMmaTnyecKue npeaioKeHus, ux crpykrypa (16 u.)
Tema 8. [Toustre. OTHOIICHUS MEKAY MOHATHsIMH. OTpeiesicHre MOHATHH (2 9.)
Cyl11ecTBeHHbIE U HECYLIECTBEHHBIE CBOMCTBA OOBEKTA.
[Tonsatue kak hopma MBITUICHHUS.
O06beM u cofepKaHue MOHSATHUS.
OTHoO1IEHUS! MEKY TOHATUSMHU.
SIBHOE 1 HESIBHOE OIpEEIIECHUE.
Omnpenenenue MOHATUS Yepe3 PO U BUIOBOE OTIHUHE.
TpeboBaHus K ONPENEICHUIO TOHATUI
Tema 9. Boicka3biBaHuUs ¥ IPEAUKATHI, OTIEpalliy HaJ HUMH (2 4.)
Bricka3biBaHue, 3HaY€HUE HCTUHHOCTH BBICKA3bIBAHUSI.
[Ipenukar, MHOKE€CTBO HCTUHHOCTH IMPEAUKATA.
OTtpulianue BbICKa3bIBAHUM U IPEIUKATOB.
Tema 10. KOHBIOHKIIUS U TU3BIOHKIIHS BBICKA3bIBAHUHN U TIPEIUKATOB (2 4.)
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1. KOoHBIOHKITUS U TU3BIOHKITUS BHICKA3bIBAHUN U TIPEIUKATOB.
2. TabIuIbl UCTUHHOCTH.
3. 3aKOHBI KOHBIOHKIINA U IN3BIOHKIINH.

Tema 11. Ctpoenue u Buabl TeopeM (2 4.)

OTHo1IEHUs ClIeJOBaHMS U PABHOCUIIBHOCTH.
Heobxonumbie 1 1OCTaTOYHBIE YCIOBHSI.
CTtpoeHne TeopeMBbI, BUIBI TEOPEM.
3aKOH KOHTPAaNo3uLuu

Tema 12. KBauTtopst (2 u.)

Bricka3piBaHMS ¢ KBAHTOPOM OOIIIHOCTH.
Bricka3biBaHus ¢ KBAHTOPOM CYILECTBOBAHUSI.
3. Otpunanve BhICKa3bIBaHUH C KBAHTOPAMH.

Tema 13. YMmo3akimroueHus (2 4.)

PwdE

N e

=

CxeMbl IPABUIIBHBIX YMO3AKIIOUYEHUH.
AHanu3 NpaBUJIBHOCTH YMO3AKIIOUEHUI ¢ TOMOILbIO KPYroB Jijepa
Tema 14. Pemenue 3amaq (2 4.)
. [TonsaTus
. BbIcKa3bIBaHMS U IPEUKATHI, ONlepalliy HaJl HUMH.
. TeopeMsl.
. KBanTopsl
. YMO3aKJIIOUEeHUS
Tema 15. TectupoBanue (2 4.)
[TonsiTus
. Bbicka3bIBaHMsI ¥ IPEMKATHI, ONlepalliy HaJl HUMH.
. Teopempl.
. KBanTopsl
. YMO3aKII0ueHUS
Paznen 4. Tpu moaxoga K MOCTPOEHHMI0 MHOKECTBA HATYpPaJbHbIX 4uced. CucreMbl
cuncyaenns (20 4.)
Tema 16. Metoa MmaTemMaTn4yeckoi MHAyKIuHU (2 4.)

N

OB~ WN B

g~ wWN R

1. Teopema 0 MaTeMaTHUECKON WHAYKITUH.
2. Jloka3aTenbCTBO yTBEP)KIACHUN O HATYPAIBbHBIX YMCIIaX METOJJOM MaTeMaTHUECKOM HHAYKIUH.
Tema 17. 3akoHbl apruMETHYESCKHUX ONEPALUi Hal yuciaMu (2 d.)

1. TeopeTuKO-MHOKECTBEHHOE OOOCHOBAHHUE CBOMCTB CJIOXKEHUS, BBIUUTAHUS, YMHOXEHHS U
JIeJICHUS.
2. O0ocHOBaHHE CBOMCTB CIIOKEHUS, BBIYUTAHUS, YMHOXKEHUS U JEJIEHUS] HATYPaJbHBIX YHUCEIl,
paccMaTpuBaEeMbIX KaK pe3yJabTaT U3MEPEHUsI BEIMYMH.
3. Ucnonp30BaHKuE 3aKOHOB apU(PMETHUECKUX OIEpaLUid IPU PEIICHUH 3a1au.
Tema 18. Apudmerndeckue onepamuu Haj IeIbIMA HEOTPULIATeIbHBIMU YnciiamMu (2 4.)
1. Cymma HatypanpHbIX ynced. TeopeTUuKO-MHOKECTBEHHOE 0OOCHOBAHHE CBOMCTB CIIOKEHUSI.
2. Pa3HOCTB HaTypanbHBIX Yrcel. TeopeTHKo-MHOKECTBEHHOE 000OCHOBAHUE MPABUIT BEIYUTAHUSI.
3. IlpousBeneHue HaTypalbHBIX YUCENl. T€OpEeTUKO-MHOKECTBEHHOE OOOCHOBAaHHE CBOWCTB
YMHOXEHHUS.
4. YacTHoe HaTypaJIbHbIX yHcell. TeopeTHKo-MHOKECTBEHHOE 0OOCHOBAHUE JIEJICHHS C OCTaTKOM.
Tema 19. ['padmyeckre WILTIOCTpAIIUH IPH PEIICHUH 3a1a4 (2 9.)
O6ocHoBaHuE BBIOOpA IEHCTBUN IPU PEILICHUU 33/1a4 C TOYKU 3PEHUS U3MEPEHHSI BEJIMYUH
Tewma 20. Pemenue 3amau (2 4.)
1. Onpenenenue HaATYpaJIbHOTO YKCIA C TOYKU 3PEHUS TPEX MOAXO0/I0B.
2. ApudmeTnueckue onepalnuy Hajl HATypaJbHBIMHU YHCIaMH
Tema 21. TectupoBanue (2 4.)
TectupoBanue no teme "Tpu Moaxoaa K NOCTPOSHUIO MHOYKECTBA LIEJIBIX HEOTPULIATEIBHBIX
yucen"
Tema 22. [lecsatiuHas cucrema cuucieHust (2 4.)
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. Ilo3ulIMOHHBIE U HETIO3UILIUOHHBIE CUCTEMBI CUMCIICHUS.
. JlecsaTruHas 3anMch HATYpaAJIBHOIO YKcia. Pa3psaaHbii cocraB yncia.
3. AnropuTMbI apu(PMETHIECKUX NEUCTBUIN HA/ YUCIAMU B JCCATUIHON CUCTEME CUMCIICHUS

Tema 23. [T03UIMOHHBIE CUCTEMbI CYUCIICHUS], OTJMYHBIC OT ACCATHYHOM (2 4.)

. 3aluch YKUCJIa B CUCTEMAX CUUCIICHUS, OTJIMYHBIX OT AECATUUYHOU
2. AnropuTMbl apu(PMETHICCKUX TSHCTBUIN HA/I YUCIIAMH B HEACCITUYHBIX CUCTEMAX CUMCIICHUS

Tema 24. Pemenue 3amad (2 4.)

I[eCHTHqHaH CHUCTEMA CUUCIICHHUA
2. HO3I/IL[I/IOHHBIG CHUCTCEMBI CUHUCIICHUS, OTJIMYHBIC OT I{GCHTH‘IHOﬁ

Tema 25. TectupoBanue (2 4.)

N

[

L

1. TectupoBanue o Teme "CucTeMbl CunuciIeHHs ":
2. JlecaTnyHasi cHCTEMa CUACTICHUS
3. Tlo3uIMOHHBIE CHCTEMBI CUMCIICHHUS], OTIMYHBIE OT ACCATUIHON

Pa3nen 5. lertuMocTh HATYPAJIbHBIX YHcell. Pacimmpenne monsitus unciaa (24 4.)
Tema 26. OTHOIICHHE IETMMOCTH HATYPaIbHBIX Yrcen (2 9.)
1. OTHOIIEHNE NEITUMOCTH U €r0 CBOMCTBA.
2. Ilpu3Haku AETUMOCTH CYMMBI, Pa3HOCTH U TIPOU3BEICHNUS.
Tema 27. [Ipu3naku qenuMocTH (2 4.)
1. IlpusHaku nenumoctu Ha 2, 3,4, 5, 9, 25
Tema 28. IIpocTeie 1 cocTaBHbBIE uncia (2 4.)

|

. IIpocTeie U cocTaBHBIE YUCIA.
. ANTOpUTM pacrio3HaBaHUS MPOCTHIX YUCE.
Tema 29. Haunbounemwii o0mmii genurens. Hanmenbinee oomee kpaTHoe (2 9.)
. Haxoxxnenne HanOOIIbIETo OOIIEeTo JSITUTES.
. Haxoxnenne HanMeHbIIero 001ero KpaTHoro.
. B3aumno nipocTtsie yncina.
. [Ipu3Hak Ae1MMOCTH Ha COCTAaBHOE YHCIIO.
Tema 30. Pemenue 3ama4 (2 4.)

Pemenue 3amau no teme "JlenuMoCTh HaTypaabHbIX yncen"

Tema 31. TectupoBanue (2 4.)
TectupoBanue no teme "JeaMMocTh HaTypaibHbIX YUCen"

Tema 32. ApudmMeTndeckre onepalyu Hajl MOJ0KUTSIbHBIMUA PAIMOHATBHBIMY YicIaMu (2
1. CnoxxeHue, BBIUUTAHUE, YMHOXKEHHUE U JIeJIEHHE OOBIKHOBEHHBIX JPOOECH.
2. Bpruncnenue 3Ha4YCHUH BBIPAKCHUN CO BCEMH JIEHCTBUSAMHU ¢ OOBIKHOBEHHBIMU U JACCITHYHBIMH
IpOOSIMHU.

Tema 33. 3apauu Ha ApodH (2 4.)
3afaur Ha HAXOXJEHUE APOOH OT YHCIIa.
3afaun Ha HAXOXJEHUE YKCIIA 110 33JIaHHOMY 3HAYEHUIO JPOOH.
3afaun Ha HAXOXJCHUE OTHOILICHUS IBYX YUCEI.
3aiaun Ha HAXOXKJCHUE TTPOLICHTOB OT YHCIIa.
3aiaun Ha HAXOXKJICHHE YKCIia 10 3aJaHHOMY 3HAYE€HUIO TIPOIIEHTOB.
3aaun Ha HAXOXKJICHHE MPOIICHTHOTO OTHOIIEHUS ABYX YUCEL.
Tema 34. beckoHeuHbIE IECATHUHBIC TTEpUOANYECKHE APOOH (2 u.)

1. TlpeBpaiieHne 0OBIKHOBEHHBIX APOOEH B IECITUYHBIC U IECATUUYHBIX — B OOBIKHOBEHHBIE.
2. OnpenerneHre BO3MOXXHOCTH TPEJCTABJIICHUS OOBIKHOBEHHOW JpoOM B BHJAC KOHEYHOMH
JECSITUYHOM (YMCTO MEPUOANUECKOM, CMEIIaHHON MepUOIUYECKON).
3. IlpexacraBiieHne YUCTO MEPUOAMYECKONM M CMEIIAHHOM MEpHOJUYECKOr Ipobeil B Buie
JECTUYHBIX TPOOEH.

Tema 35. [leiicTBuTesbHbIC uncia (2 4.)
1. 3apanus Ha onpeesieHUe PalMOHAIBHOCTH JAHHBIX YHCET.
2. BpluncieHue 3HaU€HUN BBIPAXKEHHUH ¢ UPPAIIMOHATBHOCTSIMHU.
3. YmpoleHue BeIpaXeHUH, COACPKAITUX UPPAITMOHATHHOCTH.
4. Cymma IeicTBUTENBHBIX Yrces yucesn. O00CHOBaHUE CBOMCTB CIIOKCHHUS.

N

o OITN -

ocubkrwdE

MogrotoeneHo B cucteme 1C:Yuusepcutet (000013139) 12



5. PasHocTs neictBuTenbHBIX yncesn. OO0CHOBaHHUE MPABUII BHIYUTAHUS.
6. IIpousBeneHue neMCcTBUTEIBHBIX Yricesl. OOOCHOBaHUE CBOMCTB YMHOKCHHUSI.
7. YactHOe aeiicTBUTENbHBIX yncen. OO0CHOBaHWE TIPABUII JICTICHUSI.
Tewma 36. Pemenue 3agad (2 4.)
Pewenue 3anau no reme "Pacmmpenue noHsATUs yucia"
Tema 37. TectupoBanue (2 4.)

TectupoBanue no teme "Pacmmpenue noustus yucna"

Pa3nen 6. DiiemenThl anreopsi (16 u.)

Tema 38. YncioBbie 1 OyKBEHHBIC BRIpAXKEHHUS (2 1.)
YucaoBoe BBIpaKEHHUE U €r0 3HAUEHUE.
BripaxxeHue ¢ nepeMeHHOM, ero 001acTh ONpPeesICHUs.
ToxnecTBeHHBIC TPe0Opa30BaHus BhIpakeHUI. ToXIeCcTBO.
Paznoxxenne MHOTOUICHA HA MHOKUTEIH

Tema 39. Yucnossie ¢pyHKIMA, uX rpaduku (2 u.)

OmnpeneneHue 4uciaoBoi QyHKIMH, ee 001acTh ONpPEIesICHUS] U MHOXKECTBO 3HAUCHHI.
[Ipsimast 1 0OpaTHast MPOTOPIIMOHATIFHOCTH, MX CBOMCTBA U TPAUKH.
Jluneitnast pyHKIIMSA, €€ CBOWCTBA U rpaduK.
KBanpartuunas ¢pyHkuus, ee CBOWCTBa U rpaduK

PowpdE

o

Tema 40. YpaBHEeHHsI ¢ OTHOH U ABYMSI IEPEMEHHBIMH (2 4.)
YpaBHEHHE € OJHON NEPEMEHHON, MHOKECTBO €TI0 PELICHUN.
PaBHOCHIIbHBIE YpaBHEHUS, TEOPEMBI O PABHOCUJILHOCTH YPaBHEHUM U UX CIEICTBUS.
JIunenHoOE ypaBHEHHE.
KBagparnoe ypaBHeHHeE.
JIpoOHO-palimoHaibHOe ypaBHEeHHE. MeTOAbI pellieHus] ypaBHEHHI.
VYpaBHEeHHE ¢ ABYMS IEPEMEHHBIMU. Y paBHEHUE JTUHUU.
VYpaBHEHHUE OKPYKHOCTH
Tema 41. Perrenue 3a1a4 ¢ TOMOINBIO ypaBHEHHI (2 4.)
3anauyu Ha ABM)KCHHUE.
3aaun Ha COBMECTHYIO padoTy.
Tema 42. HepaBeHcTBa ¢ OIHOM U IBYMsI liepeMeHHBIMU (2 4.)
HepaseHcTBa ¢ 01HOM IEPEMEHHOM.
PaBHOCHIIBHBIE HEpaBeHCTBA. TeopeMbl O PABHOCUIIBHOCTH HEPABEHCTB U UX CJIEICTBHUSL.
Hepasenctsa ¢ aByms nepeMeHHbIMU. [ paduyeckoe perieHne HepaBeHCTB.
MeTton MHTEpBAJIOB.
Tema 43. Cuctembl U COBOKYITHOCTH ypaBHEHHI U HepaBeHCTB (2 4.)

1. Cuctema NTUHEWHBIX YPAaBHEHHUH C JIByMsl MEPEMEHHBIMU (METOJ| MOJCTAHOBKH, METO]
CJIO)KEHUS, TpaQUIECKUN METO.).

Cuctembl ypaBHEHUH, COJIEpKAIINX IEPEMEHHBIE B 3HAMEHATENSIX JpOoOei.

Petienue cucreMm ypaBHEHUN METOI0M BBEJICHHS BCIIOMOTATEIbHBIX IEPEMEHHBIX.

CucTemMbl 1 COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEeMEHHOM.

CucreMbl ¥ COBOKYITHOCTH HEJTMHEUHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

CucreMbl COBOKYITHOCTEN HEPABEHCTB C OJHOM MEPEMEHHOM.

CucreMbl HEpPABEHCTB C JIByMsI IEPEMEHHBIMH.

Haxoxnenue obnactu onpeaeneHus ¢ yHKIIUN.

Tema 44. Pemenne 3ama4 (2 4.)
[ToBTOpeHue Tembl "IaemMeHTsl anredps”
Tema 45. TectupoBanue (2 4.)

1. Yucnosble 1 OyKBEHHBIE BBIPAKECHHS

2. OyHKIMHU, UX CBOMCTBA U TpaduK.

3. YpaBHEHHUSI C OJTHOU U IBYMS IEPEMEHHBIMU

4. HepaBeHcTBa C OHOM U IBYMsI IEPEMEHHBIMU

5. CHucTeMbl ¥ COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB

Paznen 7. DieMeHnThl reomeTpun. Bennuunnl (18 4.)

= Nogahs~wdNE
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Tema 46. [Tnockue reomerpudeckue Gurypst (2 u.)
JIyud. Otpe3ok. OKpY>KHOCTb. YTJIBI.
[TapannenbHble ¥ NEPICHIUKYIAPHBIE TIPSIMBIE.
3. TpeyroapHUKH.

N

Tema 47. [IpocTpaHcTBeHHBIE TeOMeTprUecKue Gurypsi (2 4.)
MHOrorpaHHuKkH.
Tena BpamieHus.

Tema 48. Tloustue Benuuunbl. JmnHa orpeska (2 u.)

IlonsATHE BEIMYNHEI.

HN3mepeHnne BeTMYnHBI.

CBoiicTBa OTHOPOTHBIX BEJIIMYHH.

[TonsaTHe MIMHBI OTpE3Ka U €€ u3MepeHus. EquHUIIBI TTTHHEIL.

OCHOBHBIC CBOMCTBA JUIMH OTPE3KOB.

[TonsiTHs, CBSI3aHHBIC C ITMHON OTPE3Ka: MEPUMETP MHOTOYTOJIBHHUKA, UTHHBI OKPY>KHOCTH.
Tema 49. [Tnomans Gurypsl, ee u3mepenue (2 4.)

[Tonsitue mmomaay Gurypsr u ee n3MepeHus. EMWHUTIB MTOMAIH.

OcHOBHBIE CBOMCTBA TUIOMIAAN (UTYPHI.

CriocoOsl m3MepeHust TIomaaei Guryp.

Haxoxaenne miomnaaen Tiiockux Guryp.

PaBHOBENMKOCTh U PaBHOCOCTABIEHHOCTh TeoMeTpuueckux ¢uryp. Tema 50. O6veM u macca
Tena, X u3MepeHue (2 4.)

N =

oubkwnE

aogrwpnE

[Tonsitue o6beMa Tena u ero n3mMepeHus. Eauaniiel oobeMa.
OcHOBHBIE CBOICTBa 0OBbEMa Tea.
Haxoxaenne 005eMOB MPOCTPAHCTBEHHBIX TEIL.
[TonsiTue Macchl Tena u ee u3MepeHust. EquHuIBI Macchl.
OcHOBHBIE CBOICTBA MacChl Teja

Tema 51. 3aBrucHUMOCTD MeX Ty BelTMuruHaMH (2 4.)
[IpsiMo ipoTnTOpIIMOHAIEHBIE BETMIMHBI.
OOpaTHO MPOMOPIMOHATHHBIC BETUIHHBI

Tema 52. 3amaun Ha ABMKeHHE (2 4.)
. 3a1a4n Ha BCTPEYHOE BUKCHHE.
. 3a1a4n Ha IBMDKCHUE B TIPOTUBOTIOIOKHBIX HANPABICHUSX.
. 3a1a4n Ha IBM)KCHUE B OJTHOM HaIlPaBJICHUH

Tema 53. Pemenue 3ama4 (2 4.)

[ToBTOpenue marepuana mo teme "Bennunnbl u ux usmepenune” Tema 54. TectupoBanue (2 4.)
1. TIiiockue ¥ MpoCTpaHCTBEHHBIC TEOMETPUUYECKUE (PUTYPHI.
2. BenmnuuHbl, MX ©3MepeHue (JJTMHA OTpe3Ka, TUIONIaIs GUTYphI, 00beM Telia, Macca, BpeMs)
3. 3aBUCUMOCTD MEX Ty BETUIHMHAMHU.

aorwpnE

=

wWN -

6. IlepeyeHb y4eOHO-METOIUYECKOTO OOecTeYeHHs JIsi CAMOCTOSITEIbHOH PadoThI
00y4arouuxcs no JUCHUMILINHE (pa3aey)
6.1 Bonpocs! u 3aganus 1Jsi caMocTosiTe/ibHOM padoThl [lepBoiii cemectp (0,5 4.)
Pazngen 1. MuoxkecTBa 1 onepanuu Hax HumA (0,5 4.)
Bug CPC: *[TonrotoBka K mpakTU4eckum / 1JaOOpaTOPHBIM 3aHATHIM
1. TlpuBecTu mpUMepbl MHOKECTB (KOHEUHBIX, OECKOHEUHBIX, YCTHIX).
2. Jloxa3zarp JByMsl crioco0aMHu 3aKOHBI OIepanuil Haj MHOXECTBaMU (KOMMYTaTUBHOCTD,
ACCOLIMAaTUBHOCTH MEPECEUCHUSI U 00bETUHEHUS, TUCTPUOYTUBHOCTD NEPECEUEHUs OTHOCUTEIBHO
00BbEIMHEHUS, JAUCTPUOYTUBHOCTh OOBEIMHEHUS OTHOCHTEIBHO IIE€pPECeUeHusi, CBOWCTBA
BBIYUTAHMUS).
3. [IpousBecTu pazdbreHNe KaKUX-T1MO0 MHOKECTB Ha KJIACCHI TT0 OJTHOMY, ABYM, TPEM CBOHMCTBaM.
4. B y4yeOHMKaxX MaTeMaTUKH W HWHOOPMATHKU [UIsi HAYaJbHOM IIKOJBI HAMTH 3a1aHus,
BBITIOJIHEHUE KOTOPBIX OCHOBAHO Ha MPUMEHEHUHN TEOPETHUKO-MHOKECTBEHHBIX IMOHSITHH.
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5. IlpuBecTu npuMepsl U3 pa3INYHbIX IPEIMETOB HAUYaIbHOU HIKOJIBI, B KOTOPBIX HCIIONb3YIOTCS
TEOPETUKO-MHO>KECTBEHHBIE TTOHATHS.
6. CocTtaBuTh rioccapuii TEOPETUKO-MHOKECTBEHHBIX TEPMHHOB.

7. BBITIOTHUTL CPAaBHHUTEIIbHBIA aHAIN3 MATEMATUYCCKUX OMPEACIICHUN HM3y4aeMbIX MOHSITHH C
HUX TPAKTOBKOM, JAHHOW B TOJIKOBBIX CIIOBapsX.

8. BblmenuTh OCHOBHBIC COOTBETCTBHS W OTHOUICHUS MEXAy OOBEKTaMHu, KO-TOpBIC
paccMaTpUBAIOTCS B YI€OHHKAX MAaTEMATHKH JIJIsI HA4aIbHOM IIIKOJIBI.

9. BoiaBUTH crOCOOBI 3a7aHHUsI COOTBETCTBUH M OTHOIICHWH B Y4€OHMKAX Ma-TEMAaTHKH IS

HAa4aJIbHOW IIKOJIBL.

10. ITpoananu3upoBaTh y9eOHMKHA MaTEMATHUKU JUTsI HAYaJIbHOW IIKOJIBI C TEIBIO BBISIBICHUS

SIBHOT'O Y HESBHOT'O U3YYECHUS CBOVICTB OTHOILLICHUM.

11. TlpuBectn mpuMepsl 3aJaHUN U3 HAYaJIbHOW IIKOJBI, B KOTOPBIX MCIIONB3YIOTCS OTHOIICHHS

MOPSIAKA U SKBUBAJIEHTHOCTH.

Pa3nen 2. MatemaTnyeckue npeaio:kenus, ux crpykrypa (0,5 4.)

Bun CPC: *BrimonHeHne HHINBHTYaTbHBIX 3aJaHUI

1. PaccMoTperh 00beM W coOAEp)KaHHWE TOHATHH, HW3ydaeMbIX B HadalbHOW mmkoie. Jlath

onpeneneHus: 3A MOHATHI, yKa3aTh B HUX POJIOBOE OHATUE U BUJOBOE OTIUYHE.

2. Jloka3aTh 3aKOHBI JIOTHYECKHX OMNEpalii HajJ BBICKA3bIBAHUSMU (KOMMYTAaTHBHOCTb,

aCCOIMAaTUBHOCTh KOHBIOHKIINU U JU3BIOHKIINH, JUCTPUOYTUBHOCTh KOHBIOHKIIUN OTHOCUTEIIHHO

TU3BIOHKINK, JUCTPUOYTUBHOCTh JTU3BIOHKIIMM OTHOCUTEIIBHO KOHBIOHKIIMH, CBOMNCTBA

OTPULIAHMS, UMIUTMKALIUKA U SKBUBAJICHIINH).

3. ChopmynupoBaTh pa3InYHBIMH CIIOCOOAMU 3a/JaHHYIO TEOPEMY.

4. TlpuBeauTe IpUMEpPHI 3a1aHUM C SIBHBIM UJIM HESIBHBIM HUCTIOJIB30BAHUEM JIOTHYECKUX

orepanuii ¥ KBAHTOPOB U3 YU€OHUKOB Ui Ha4aJbHOM IIKOJBI.

5. IlpuBecTu npuMepsl yMO3aKJIFOUEHUH Pa3IMYHbIX BUJOB, UCIIOJIB3YEMBIX B KypCce MaTEMaTUKU

Ha4yaJbHOM IIKOJIBI.

6. [Ipoananu3upoBath y4eOHUKM MaTEeMaTUKHU JJIsl HAYaJIbHON IIKOJIBI C 11€-JIbIO BBISBICHHUS

3a/IaHUM HA MIOCTPOCHUE YMO3AKIOYEHUH.

7. CocTaBuTh Ioccapum JIOTUYECKUX

tepMuHOB BTOpoi cemectp (4 4.)

Pasnen 4. Tpu nmoaxoga K NMOCTPOEHHMIO MHOKECTBA HATYPAJbHBIX uynces. Cucremsbl

cuncyenns (4 4.)

Bug CPC: *[TonroroBka K mpakTu4eckum / 1aOOpaTOPHBIM 3aHSATHIM

1. CocrtaButh KOHCIEKT 1O TeMe «lIpaBuiia ocTpoeHHs] aKCHOMATUYECKON TEOPUN.

2. llpuBecTy nmpuMepsl MOJENEH, yIOBIETBOPSIONIMNX cucTeme akcuoM Ileano.

3. ITlpuBectn mpuMmepsl 3aJaHuil U3 Y4eOHMKOB MAaTEMAaTUKH HadalbHOU LIKOJIBI, B
KOTOPBIX

PacCKpBIBAIOTCS MOPSAKOBAs M KOJUYECTBEHHAs] (PYHKIMHM HATYpPaJIbHOTO

4yuca.

4. IlponeMOHCTpUpOBAaTH Ha NpPUMEpPE HM3MEPEHHs BEJIMYUH  POJIb
MOPSAJIKOBOI U KOJIMYECTBEHHOM (PYHKIIMI HAaTypaJIbHOTO YUCIIA

5. ComnocTaBUTh CHOCOOBI PACCYXICHUM NMpPHU CPaBHEHUH LEJIBIX HEOTPULATEIBbHBIX YHCEI,
HCIIOJIb3YS BY30BCKYIO U IIKOJIBHYIO TEPMUHOJIOTHH.

6. CoctaBuTh TaONMMIBI CIOKEHUS ¥ YMHOXKCHUS HATYpaldbHBIX YHCEN, HCHOIb3Ys

AKCHOMAaTHYECKHUM MOAXOL,

7. Jloka3aTh 3aKOHbI apU(METUYECKUX ONEPALUNA, UCTIONB3YS pPa3InYHbIE OJIX0/IbI K OMPEIETICHUIO

LIEJIOr0 HEOTPULIATEIILHOIO YUCIIA.
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8.IIpoananu3upoBath 3a7aHus u3 y4eOHMKOB MAaTE€MAaTHUKH u
Ha4YaJIbHOU IIKOJIbI, B KOTOPBIX PACKPBIBAETCS CMBICH apU(METUUYECKUX ONEpaInii HaJ
YUCJIAMH C TOYKH 3PEHUS PA3JIMYHBIX

IIOIX0JI0B K MOHSATHUIO YHUCIIA.

9. BBIsSBUTH TEOPETHUECKHE OCHOBBI, COCTABIISAIONINE AITOPUTMBI apU(PMETHUECKUX IEHCTBUM.

10. CdopmynupoBarh anropuT™Mbl apupMETUYECKUX NEHCTBUH IS Pa3IUYHBIX ClIydaeB (C
Mepexo/IoM 1 0e3 mepexoa 4epe3 AECATOK MPH CIOKEHUU U BBIYUTAHUH, YMHOKEHHUE U JICTICHHUE
Ha OJIHO3HAYHbIC, ABY3HAUHBIC W T.[. YACJIA; YMHOKCHHUE U JICJICHHE C «KPYIJIBIMU» YUCIAMH U
ap.).

11. TIpoananm3upoBaTh Y4eOHMKH MAT€MAaTHKH HAYaJIbHOMW IIKOJBI C IIETBIO0 BBISBICHUS 3TAIlOB
(hopMHUpOBaHUS AITOPUTMOB ApU(YMETUUECKUX IEHCTBUH.

12. CoctaBuTh TAOJIHUIIBI CTOKEHUS U YMHOKEHUSI OJTHO3HAYHBIX YHCENl B CUCTEMAaX CUMCIICHHUS,
OTIIUYHBIX OT ACCATUIHOU

13. CocTaBuTh rioccapuii TEPMUHOB 10 TAHHOW TEME

Paznen 5. lerumMocTh HATypadbHbIX yHces. Pacmmpenne monstus yuciaa (4 4.) Bux CPC:
*TToaroToBKa K MPaKTUIECKUM / TAOOPATOPHBIM 3aHSATUSIM

JlokazaTth CBOMCTBA OTHOIICHHUS IETTUMOCTH

1.  Jloxa3aTh NpU3HAKY JEITUMOCTH.

2.  Ommcarp aNropuT™ BBISIBICHHS MTPOCTHIX Yrcen (pemero DpaTocdena).

3. CdopmynmupoBaTh arTOPUTMBI HAXOKICHUS HAUOOJBIIETO OOIIETO ACTUTENS, HAUMEHBIIIETO
00IIero KpaTHOTO.

4, HOJIFOTOBI/ITI) BBICTYIIJIICHUA 00 HUCTOpHUU BO3HHUKHOBCHHUSA MOJOKHUTCIBHBIX pallMOHAJIbHBIX
YHUCCI, HYJIA, OTPULATCIIbHBIX YHUCCII.

5. OOocHOBaTh MpaBuIIa MEPEeBOIa OECKOHEUHBIX JIECATHYHBIX Apo0ei B OOBIKHOBEHHYIO IPOOH
1 oOpaTHo.

6. HpoaHaJII/ISI/IpOBaTL y‘IC6HI/IKI/I MaTeMaTUKHA HA4YaJbHOW IIKOJBI C LOCJIBIO BBIABJICHUA 3aJad
Ha I[pOGI/I Pa3JINIHBIX BU/IOB.

1. HOILFOTOBI/ITL BBICTYIIJIICHUA 00 HUCTOpHHU BO3ZHUKHOBCHUA UPPALUOHATIBHBIX YHUCCII.

8. PaCCMOTpeTB AJITOPUTMBI IMOCTPOCHUA OTPEC3KOB, JJIMHBI KOTOPbIX BbIPpa’KCHbI
HppanroOHaJIbHbIMH YHUCJIAMH.

9.  CocrtaBuTb II0CCapUil TSPMUHOB 110 JaHHOU Teme Tperuii cemectp (18 u.)
Paznen 6. Dnementsl anreopsr (18 4.)
Bug CPC: *[TonroroBka K mpakTu4eckum / 1aOOpaTOPHBIM 3aHSATHIM

1. HpoaHaJ'II/ISI/IPOBaTL y‘I€6HI/IKI/I MaTeMaTUKH HavyaJabHOM IIKOJIBI C OCJIbIO BBIABJICHHUA YHCJIOBBIX
BI)Ipa)KCHI/Ifl, OIIPCACJICHHBIX HAa MHOKCCTBC LCJIBIX HCOTPULATCIIbHBIX YUCCII.

2. IloaroroButh pedepar mo Tteme «BbipakeHHe Kak MareMaTH4ecKas MOJCIb ONUCaHUs
3a/1a4HOM CUTYyallUuKn».

3. ChopmynupoBaTh alTOPUTM HAXOKACHUS OOJIACTH OMPEACTICHUS BEIPAKEHUH C IEPEMEHHBIMH.

4. BhIABUTH TOXIACCTBCHHBIC HpCO6p330BaHI/ISI, pacCMaTpuBacMbIC B KYpCC MATCMATHKU
HaYaJIbHOM IIKOJIBI.

5. ChopmynupoBaTh aqrOpPUTM HAXO0XJICHUS 00JaCTH ONpeAcicHUs PYHKIIMHA C YIETOM Pa3HbIX
CcIIoco00B €€ 3aJaHusl.

6. CocTaBUTh KaTaJloT JIEMEHTAPHBIX () YHKIINH.
7. IlonroroBuTh pedepaTsl MO HUCTOPUM BO3HUKHOBEHHS M PA3BUTHUS IOHATUS «UUCIOBast

GyHKIUN Y.
8. CocTaBUTh KaTaJIOT ypaBHEHUH 1 HEPABEHCTB C OJHOM M JIBYMsI IEPEMEHHBIMU .

9. Ilpoananu3upoBarh y4eOHHKM MaTEMaTHUKW HAdajJbHOW IIKOJBI C LIEJBIO BBISBICHHUS BHJIOB
ypaBHEHUH (HEPAaBEHCTB) U CLIOCOOOB UX PEIICHHUS.

10. CpopmynmpoBaTh alIrOPUTMBI pELICHUS JPOOHO-PAIIMOHATIBHBIX YPAaBHEHHM.

11. Onucath ciocoObl pelieHrs HEPABEHCTB.

12. PackpbITh B3aUMOCBSI3b 3HAKa KBAJIPATHOTO TpeX4uieHa ¢ TpaduKoM KBaIpaTUYHOU () YHKIIUH.
13. CpopmynupoBath anropuT™ peuieHus 3a4a4u anreOpandyeckum Crocooom



14 CdopmynupoBaTh ITOPUTM  MOCTPOEHUsS TpaduKOB ypaBHEHUS, (HEPABEHCTBA) C IByMS
MEPEMEHHBIMHU.

15. O600mHUTH CIOCOOBI PELICHHUS] CUCTEM JIMHEWHBIX YPAaBHEHUH C TBYMS IEPEMEHHBIMH.
16. O6006mUTH CIOCOOBI pEeHICHUS] COBOKYITHOCTEH IMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.
17. PaccMoTpeTh OCHOBHBIE CTIOCOOBI PEIICHHS YPABHEHHU U HEPABEHCTB C MOTYJIEM.
18. CoctaBuTh riioccapuii TEPMUHOB IO JAHHOW TEMe

Pa3zjen 7. DiiemeHThl reomeTpuu. Besuunubl (18 4.)

Bua CPC: *[ToaroroBka kK mpakTHYECKUM / TaOOPATOPHBIM 3aHATHIM

1. CocTaBuTh KaTajaor reOMETPUIECKUX (GUTYP U UX CBOMCTB (YIiIbl, MHOTO-YTOJBHUKH,
OKPY>KHOCTb ¥ KPYT', MHOTOTPaHHUKH, TEJIa BPAIIICHHS)
2. BBIsIBUTH 0COOCHHOCTH M300paKeHUS TPOCTPAHCTBEHHBIX (DUTYP HA TUIOCKOCTH
3. [Ipoananu3upoBaTh yUeOHHKN MAaTEMATHKN HAYaJIbHOW IIKOJIBI C LIEJIbIO BBISBICHUS
COJIEPKaHUsI TEOMETPUUYECKOTO MaTepraia U CHCTEMaTHU3aIlMA TEOMETPUICCKUX TIOHATHN
4. [ToaroroButs pedepar o Teme « Tpu 3HAMEHUTHIC 33]1a4H TPEBHOCTH»

5. TlpoaHanu3upoBaTh YUCOHUKH MAaTEeMAaTUKN HAYAIBHOM IIKOJIBI C IIEJIBIO BBISIBIICHUS BUJIOB
peoOpa3oBaHMl TEOMETPUIECKHUX (HUTYD

6. [ToaroTOBUTH BBICTYIUICHUSI 00 UCTOPHH BO3HUKHOBEHUS M Pa3BUTHS T'€O-METPHH

7. OmnucaTh OCHOBHBIC JICHUCTBUS C BEJIMYMHAMH B XOJIC PEIICHHS TEKCTOBBIX 3aJ1a4 Kypca
MaTeMAaTUKU HAYaIbHOM IIKOJIBI

8. Ommcath anropuT™M H3MEPEHHS BEJTMUUHBI, IPUMEHUTH €0 K K3MEPEHUIO JUTHHBI OTPE3Ka,
Iommaa Gurypsl, 00beMa u Macchl Tella, MPOMEXKYTKa BPEMEHH | JIp.

9. INpoaHanu3upoBaTh YUCOHUKHA MATEMAaTUKN HAYAILHOM IIIKOJIBI C IIEJTBIO BBISIBJIICHUS ITOIX0/I0B
K OTPEJICIICHUIO CKAJISIPHBIX BEITMYNH

10. IIpoaHanu3upoBaTh yUeOHUKN MAaTEeMaTHKH HA4aIbHOMW IIIKOJIBI C IIEJTBIO BBISIBIICHUS 33124 Ha
psSIMYIO ¥ 00pPaTHYIO TPOITOPIIHOHATIBHYIO 3aBHCUMOCTb

11. MonroroButk pedepaThl 0 BOSHUKHOBEHHS U Pa3BUTUU PA3IIUUHBIX €/IM-HUI] BEJTHYMH, O
Pa3BUTHU CUCTEMBbI €AWHUII BETHYHH

12. CocTaBUTH III0OCCApUi TEPMUHOB M KPOCCBOP/I IO JAHHOW TeMe

7. TemaTuka KypcoOBbIX padoT(IIPOEKTOB)
KypcoBsie paboTsl (ITPOEKTHI) MO TUCIUILTUHE HE MIPETYCMOTPEHBI.

8. OueHo4HbBIE CPEICTBA
8.1. KomneTrenuuu u 3tanbl GopMUpOBaAHUS

Ne | Ouenounsle cpencTa Komnerenuu, sramnbl
n/ ux hopmupoBaHus

y

1 [IpenmeTHO-METOAMYECKHIT MOAYIIb VK-1, OIIK-8.

2 | YyeOHO-uCCIEI0BaTEIbCKUNA MOTYIb YK-1.

3 CounanbHO-TYMaHUTApHBIN MOJYJIb YK-1.

4 KommyHHMKaTUBHBIA MOAYIIb VK-1

5 [Icuxosoro-nenaroru4eckuii MOAYyb OIIK-8.

8.2. loka3aTeTd U KPUTEPHH OIEHNBAHUSI KOMIMETEHIHIA, IITKAJIbI OLIEHUBAHUSA

[Ikana, KpUTEpUU OLIEHUBAHUS U YPOBEHb C(OPMUPOBAHHOCTH KOMIETEHIIUU

2 (He 3a4TEHO) HUXKE 3 (3auTeHo) 4 (3auTeHo) 6a30BbIi 5 (3auTeHo)
IIOPOTr0BOIO IIOPOrOBBIN MTOBBIILICHHBIN

VK-1. CnocoGeH ocymecTBIATh MOMCK, KPUTUYECKUN aHATU3 M CHHTE3 MH(OPMAIUH, TPUMEHSIThH
CUCTEMHBIN NOJXO0J ISl PEHIEHMsI IOCTABJICHHBIX 3a]a4

VYK-1.1. JleMoHCTpUpYEeT 3HAaHHE OCOOEHHOCTEH CHUCTEMHOTO M KPUTHYECKOTO MBIIUICHUS |
TOTOBHOCTb K HEMY.




He CII0COOCH
JICMOHCTPUPOBATh 3HAHUE
0CO0EHHOCTEH
CHUCTEMHOI'O U
KPUTHYECKOTO
MBIIIJIICHUA U TOTOBHOCTH
K HEMY

B nenom ycrnemso, HO

0eccUCTEMHO
JIEMOHCTPUPYET
3HaHHE 0COOEHHOCTEH
CHUCTEMHOI'O u
KPUTHYECKOTO
MBIIIJICHUA nu

TOTOBHOCTb K HEMY

B nenom ycnemHso, HO

C OTACIIBHBIMHA
HEIOYETaMU
JEMOHCTPUPYET
3HaHHE 0COOEHHOCTEN
CHCTEMHOTIO 51
KPUTHYECKOTO
MBIIIJICHU A n

TOTOBHOCTH K HCMY

Croco0eH B IIOJTHOM
o0beMe

JIEMOHCTPUPOBATH
3HaHHe 0COOEHHOCTEH
CHCTEMHOTIO 51
KPUTHIECKOTO
MBIIIJICHU A nu

TFOTOBHOCTb K HEMY

VYK-1.2. IlpumensieT jorudeckue (GOpMbI U MPOLEAYPHI, CIIOCOOCH K PedUIeKCHH TIO MOBOIY

COOCTBEHHOW M 9Y)KOU MBICIIUTEIIPHON JACITCILHOCTH.

He cmocoGen mpuMeHsTH
jnorudeckue (GOpMBI U
MPOIIEAYPHI, CTOCOOEH K
pebnekcun 1O TMOBOTY
COOCTBEHHOM U uyXoi
MBICIIUTEIIbHON

TS TeITbHOCTH.

B nenom ycnemso, HO
OeccrucTeMHO
pPUMEHSET
jgorudeckre Gpopmbl U
MPOILIEIYPHI, CIIOCOOEH
K  pednexkcum  1mo
MOBOJy COOCTBEHHOM
u qy»KOHN
MBICIIUTETLHON
JeSITeTbHOCTH.

B nenom ycnemso, HO
c OTJCITHbHBIMH
HEeI0YeTaMH
IPUMEHSIET
jgorudeckre Gopmsl U
MPOIIEIYpPhI, CIIOCOOEH
K  pednexkcun  mo
MOBOAY COOCTBEHHOM
u qyKON
MBICITUTEILHON
JeSITeTThHOCTH.

CriocobeH B MOJIHOM
o0beme IIPUMEHTH
norudeckue (GopMbl U
MIPOIIEYPHI, CIIOCOOEH
K  peduekcun 1o
MOBOJly COOCTBEHHOM
51 qyKOHN
MBICIIUTEIbHON

NeSITeTTHHOCTH.

VYK-1.4. AHanu3upyeT paHee CI0KUBIINECS B HAyKe

OIICHKU MH(POPMAIHH.

He CII0Co0eH
aHAJTM3UPOBATH paHee
CIIOXKHBIIIMECS B HayKe
OIIEHKH UH(POPMAIIHH.

B nenom ycremno, HO
OeccucTeMHO

aHAJIM3UPYeT  paHee
CJIOKUBIIIAECS B HAYKE
OIIEHKH MH(OpMaITUH.

B nenom ycnenino, HO

c OTJICITBHBIMHU
HE/I0YeTaMH
aHAM3UpyeT  paHee

CIIO)KUBIIIHECS B HAyKe
OIIEHKH HH(OpMaInu.

Croco6eH B TOJHOM
o0beme
aHAJTM3UPOBATh paHee
CJIOKMBIIIHECS B HAYKE
OIIEHKH HH(POPMaIIUH

VYK-1.6. AprymeHTHpOBaHHO (QopMHUpyeT COOCTBEHHOE CYXICHHE U OICHKY WHOOpMaIHH,
MPUHUMAET 000CHOBAHHOE pPEIICHUE.

He CIocooeH
apryMEHTHPOBAHHO
dhopmupoBaTh
COOCTBEHHOE CYXJICHUE U
OIICHKY nHbopMaIuu,
MPUHUMACT
000CHOBAHHOE

B uenom ycnemiso, HO
beccucTeMHO
apryMEHTHPOBAHHO
dbopmupyet
coOCTBEHHOE
CYXKJIEHUE U OIIEHKY
nHpopmaruu,
MIPUHUMAET
000CHOBAHHOE
pElICHHE.

B uenom ycnemHo, HO
c OTJEIbHBIMU
HeJoYeTaMU
apryMEHTHPOBAHHO
dbopmupyet
coOCTBEHHOE
CYXJICHHE U OLICHKY
nHpopmarumy,
MIPUHUMAECT
000CHOBAHHOE

CnocoOeH B IOJHOM
o0BeMe
apryMEHTHPOBAHHO
dbopmMupoBaTh
coOCTBEHHOE
CYXJICHHE U OLICHKY
nHpopMaruy,
[PUHUMAECT
000CHOBAHHOE

VK-1.7. OnpenenﬂeT IMPAKTHYCCKUEC TOCICACTBHA ITPCIIOKCHHOTO PCIICHUA 3a1a4H.

He cnocoGen omnpenensrsb
MIPaKTUYECKHE
MOCJIEACTBHUSA
MPEAJIOKEHHOTO
peuieHus 3a1a4uu.

B nienom yermeniso, HO
OeccucTEMHO
orpeenser
NPaKTUYECKUE
[TOCJIECTBHS
NPEJI0’KEHHOTO
pelIeHHMsI 3a/1a4u.

B nesnom ycnenixno, HO
c OTICITLHBIMU
HEJI0YeTaMH
oTpeensieT
NPaKTUYCCKUE
TIOCTIC/ICTBUS
NPEJI0KEHHOTO
pelIeHsI 3a/1a4u.

CrnocoOeH B MOJIHOM
o0beme  ompeaesTh
NpaKTHYECKHE
MOCJIEICTBUS
NPE/II0KEHHOTO
peLIeHus 3aa4H.

OIIK-8. Cnocoben OCYIICCTBJIATDH MEAATOTHYCCKYIO ACATCIIBHOCTD Ha OCHOBC CIICHHUAJIBHBIX

HAaYYHBIX 3HAHUM

OIIK-8.1. IIpumeHsieT METOIbI aHAIM3A MEAATOTUIECKON CUTYaINH, MpodeccnoHansHOM pedekcun
Ha OCHOBE CHEIMAIbHBIX HAYYHBIX 3HAaHUH.

He cnocoGen npumeHsATh
METOIBI aHanM3a
I1€JarOTUYECKOU

B nenowm ycnemso, HO
0eccuCTeMHO

MMPUMCHACT MCTOAbI

B nenom ycnenino, HO
C OTACJIbHBIMUA
HEJI0YETaMHU

CnocoOeH B THOJIHOM
o0beMe  MPHUMEHSATh
METO bl aHaJIn3a




CUTYaLlUH, aHanus3a IMPUMEHAET  METOJbI | IeNarOrMYECKOU
podeccHOHaIbHOI [1€1arOTUYECKOU aHanusa CUTYaLWH,
pedaekcun Ha OCHOBE | CUTYallWH, [€1arOTUYECKOU npoeccuoHaIbHON
CHEUUAIBHBIX  HAay4YHBIX | MPO(ecCHOHAIBHOM CUTYallWH, pedaekcun Ha OCHOBE
3HAHMU. pediiekcun Ha OCHOBE | MPOQecCHOHATBHOM CIIELUAIIBHBIX
CIIELUAJIbHBIX pedrexcun Ha OCHOBE | HayYHBIX 3HAHUI.
Hay4HBIX 3HAHUU. CIIELUATIbHBIX
HAay4YHbIX 3HAHUN.

YpoBeHb chHOPMHUPOBAHHOCTH [IIxana oleHUBaHUS IS [IIxana oleHuBaHMSI 1O
KOMITCTCHITUHN MIPOMEXKYTOUHOU bPC
aTTeCTalnu
3auer
[ToBBIIICHHBIH 324TEHO 90 - 100%
Bba3zoBeriit 3a4TEHO 76 — 89%
[ToporoBerit 3a4TEHO 60 — 75%
Hwxe noporosoro HE3a4TEHO Hwmxe 60%

8.3. Bonmpockl NpoMe:KyTOUYHOI aTTecTAlMI
IepsBoiii cemecTp (Ak3amen, OIK-8.1, YK-1.1, YK-1.2, YK-1.4, YK-1.6, YK-1.7)
1. latp ompepneneHue TOHATUS «OTHOUICHHWE HA MHOXecTBe». Ommcath BO3MOXXHOCTH
noctpoeHust rpada u rpaduka COOTBETCTBUS, HCIIONIB3Ys MaTeprual YIeOHUKOB MaTEeMAaTHKH IS
HaYaJIbHBIX KJIACCOB.
2. OxapakTepu30BaTh pa3lIU4yHbIE CIOCOOBI 3aJaHUs MHOXKECTB. llpuBecTH mpumepsl u3
HAYaJIbHOTO Kypca MaTeMaTUKH, I7Ie YJalluecs UMEIOT JeNI0 C Pa3luYHbIMU CIIOCOOaMU 3a/1aHus
MHOKECTB.
3. OxapakTepHu30BaTh CYIIECTBYIOIIME OTHOLICHUS MEXAY MHOKecTBaMu. [IpommroctpupoBath
OTHOILIEHHS MEX1y MHOKECTBAMH C TIOMOIIBIO ArarpaMM Jitnepa-BenHa.
4. OxapakTepu30oBaTh CYLIECTBYIOIINE OTHOLICHUS MEXIy MHOKecTBaMu. [IpommtocTpupoBath
OTHOILIEHHS MEX1y MHOKECTBAMH C TIOMOIIBIO ArarpaMM Ditnepa-BenHa.
5. Jlatp ompeneneHue omepanuii Haa MHOXKeCTBaMH (00beJUHEHHUE, NepeceueHue, BhIYUTaHuE,
JeKapToBO yMHOKeHHe). OO0CHOBATh 3aKOHBI ATUX omnepanuii. ConocTaBUTh 3aKOHBI ONEpaLnii
HaJl MHOYKECTBAMHM U 3aKOHBI ONlepaluii HaJl YUCIaAMU.
6. [lepeuncnuth  ycnoBus  pa30MEHHsT MHOXKECTBAa Ha  MOMAPHO  HEMepeceKaroIIuecs
noaMHoxecTBa. [IpuBectu mpuMepsl pa3dMeHUsT MHOXKECTBA Ha KIJIACCHI C MOMOIIBIO OJHOTO,
IBYX, TPEX CBOICTB, UCTIONB3Ysl MaTepral y4eOHUKOB MaTeMaTHKH JUIsI HAYaJIbHBIX KIIACCOB.
7. JlaTh ompeneneHHe COOTBETCTBHSI MEXAY 3JIEMEHTaMH MHOecTB. Omnucarb BO3MOXHOCTH
noctpoeHus rpada u rpaduKa COOTBETCTBHS, HCIIONB3Ysl MaTepuan y4eOHUKOB MaTeMaTHKH JUIs
HayYaJIbHBIX KJIACCOB.

8. Jlate ompeneneHue oOpaTHOrO M IMPOTHBOIIOJIOXKHOTO COOTBETCTBHSA. OXapakTepu3oBaTh
ocobeHHOCTH uX TrpadoB u rpadukos. [IpousurocTpupoBaTh NpUMEpPaMH HUCIOJIb30BAHUE
OTHOIIEHUsI 0OPATHOTO JaHHOMY MPHU PELICHUH 3a7a4 B Kypce MaTeMaTUKH B HAYaJIbHOM IIKOJIE.
9. Jlatp ompeneneHue TOHSATHH B3aWMHO-OJHO3HAYHOTO COOTBETCTBHS, PaBHOMOIIHBIX
MHOecTB. COIOCTaBUTh BY30BCKYIO M IIKOJIbHYIO TEPMUHOJIOTHIO IPU UCTIONb30BAaHUU TOHSTHS
PaBHOMOIIHBIX MHOKECTB.

10. late ompeneneHue TMOHITHS «OTHOIIGHHWE Ha MHOXecTBe». Omnucatb BO3MOXKHOCTH
ocTpoeHust rpada u rpaguka COOTBETCTBHS, UCIIONIB3YsI MaTepHuall yueOHUKOB MaTeMaTUKU IS
HaYyaJIbHBIX KJIACCOB.

11. OxapakrepusoBarh cBOWCTBA OTHOLEHUH. [IpommocTpupoBaTh npumMe-paMu U3 yueOHHUKOB
MaTeMaTUK{ HA4aJIbHOM IIKOJIBI.

12. Jarp omnpenesneHWe OTHOIICHHUS OKBUBAJIEHTHOCTH. PacKphIThb CBSI3b  OTHOILEHUS
SKBMBAJIEHTHOCTH C pa30MEHHEM MHOKECTBA Ha KJIACChI, MPOWLIIOCTPUPOBATH 3TOT MPUMEPAMHU
13 Kypca MaTeMaTUKH Ha4yaJIbHON IIKOJIBI.



13. Jlatp ompeznelieHHe OTHOIICHHUS TOpsiaka. [IpuBecTr mnpuUMepbl OTHOIIEHWUN TMOPSIKA,
paccMaTpuBaeMbIX B Kypce MaTEMaTHKU HAYaIbHOU IIKOJIBI

14. Jlate ompezneneHne MOHATHA Kak (GopMbl MbiieHHs. CoOmocTaBbTE€ CYIIECTBEHHBIE U
HECYIIECTBEHHBIE CBOWCTBA TMOHATUSA. [IpwBecTH mnpuUMepbl TOHATHA H YKaXUTE UX
CYIIIECTBEHHBIC U HECYIIICCTBEHHBIC CBOWCTBA.

15. JlaTe onpeneneHue GopMbl MBIILICHUS «ITOHATHE». OXapaKTepru30BaTh OOBEM U COJEPIKAHHE

TIOHSATHUSI.

16. Mlate onpenenenne GopMbl MBIIUICHUS «ITOHATHEY. OXapaKTEePHU30BaTh OTHOIICHHS MEXTY

MOHATHAMH.
17. Jlate ompenenenue (HOpMbl MBINUICHUS «MOHATHE». (COMOCTaBUTH OIpeaeisieMble U

HeorpeenseMble MoHATHs. [lepeuncants ciocoOb! onpeaeneHns NOHATUH.

18. [Hatp ompenenenue Qopmbl MbIIUIEHUS «HOHATHE». CONOCTaBUTH ONpeneisieMble U
HeorpeenseMble MOHATHs. [IpoaHanu3upoBaTh CTPYKTYpPY OINpeNeNeHusl MOHITUH yepe3 poa U
BUJIOBOE OTJINYHE.

19. J[latp omnpexnenenue ¢GopMbl MBINUICHUS «OHATHE». COMOCTaBUTH ONpeAesieMble U
HeorpeenseMble MoHATHsA. OXapaKTepru30BaTh TPeOOBAHUS K OIPEICIICHUIO TIOHATHI.

20. Jlate ompezneneHue (OpMBbI MBIIUICHUS «BBICKa3bIBaHUEY». OXapaKkTepu30BaTh 3HAUYCHUS
WCTUHHOCTH BBICKa3bIBaHUM. [[puBeCTH MPpUMEPHI BBICKA3bIBAHUM.

21. Jlate ompexaeneHue ¢GopMBbI MBIIJICHUS «IpeluKaT (BbICKa3biBaTenbHas ¢opma)». Jlarb
oIpeielIeHne MHOXECTBa HCTUHHOCTH Mpeaukara. [IpuBectu nmpuMepsl npeauKaToB, ONpeIeInTe
UX MHOKECTBA UCTUHHOCTH.

22. Jlath ompeneneHne KOHBIOHKIMM BBICKAa3bIBAaHUM, MOCTPOUTH TaOIUIy WCTUHHOCTH
KOHBIOHKIMHU. J{0Ka3aTh, YTO KOHBIOHKIINS BbICKa3bIBAHUN KOMMYTAaTHBHA.

23. Jlath ompeneneHne KOHBIOHKIMHM BBICKAa3bIBAaHUM, MOCTPOUTH TaOIUIy WCTUHHOCTH
KOHBIOHKIMH. JI0Ka3aTh, YTO KOHBIOHKIIMS BBICKa3bIBAHUM aCCOLMATHBHA.

24. Jlatb ompeneneHue IU3BIOHKLIUHU BbICKAa3bIBAaHWM, IOCTPOUTH TaOIMIly HMCTUHHOCTH
IU3BIOHKIMH. JI0Ka3aTh, 4TO JU3BIOHKIUSA BbICKA3bIBAHMM KOMMYTaTHBHA.

25. Jlate ompeneneHUe JU3BIOHKLIUHU BBICKA3bIBAHUI, IOCTPOUTH TaOIUIy HMCTUHHOCTU
IU3BIOHKIMH. Jl0Ka3aTh, 4TO JU3BIOHKIUS BbICKA3bIBAHUM aCCOLMATHBHA.

26. Jlatb ~ ompeseneHHe  KOHBIOHKIMM W JAW3BIOHKIMM  BbICKa3biBaHMH.  Jloka3aTh
IUCTPUOYTUBHOCTD JU3BbIOHKIMM OTHOCUTEIbHO KOHBIOHKIIUY.

27. Jlatb ~ ompejeneHHe  KOHBIOHKIMM W JAW3BIOHKIMM  BbICKa3biBaHMH.  Jloka3aTh
IUCTPUOYTUBHOCTb KOHBIOHKIIMA OTHOCUTEIBHO AU3BIOHKIIMH.

28. latp ompeneleHHE KOHBIOHKIMHU IpeaukaroB. IIpeacTaBUTh MHOXKECTBO HCTUHHOCTH
KOHBIOHKIIMY IIPEJUKATOB.

29. [late ompeneneHHe AW3BIOHKIUM HpeAMKaToB. I[IpencTaBUTh MHOXKECTBO HCTUHHOCTH
IU3BIOHKIUY [IPEIUKATOB.

30. JlaTp ompeneneHue OTPHUIIAHUS BBICKA3bIBaHUI U npeankaTtoB. ChopMyaupoBaTh U 10Ka3aTh
3aKOH JBOMHOIO OTPULIAHUS.
31. Matp ompenelieHue OTpULAHHS BBICKa3blBaHWN M MpeaukaToB. lIpencTaBuTh MHOXKECTBO
HMCTUHHOCTU OTPULIAHUS IIPEIMKaTa.
32. JlaTh ompezeneHHe OTPHUIIAHUS BBICKA3bIBaHUH U npenukatoB. CHopMyTupoBaTh 3aKOHBI A€
MopraHna, 0MH U3 3aKOHOB J0Ka3aThb.
33. latb ompeneneHrne HMMIUIMKAIMA BHICKa3bIBAHWH, OMPEACTHUTH €€ CTPYKTYPY, MOCTPOHTH
TabJIMIy UICTUHHOCTH UMIUTUKALINH.
34. OmnpenenuTh UMIUIMKALUIO OOpaTHYIO JaHHOW, MPOTHBOIIOJIOKHYIO TaHHOM, oOpaTHas
MpOTUBOMNONIOKHOK. ChopMyIHpoBaTh 3aKOH KOHTPANIO3UIUH.
35. Onpenenuth UMIUTMKAIMIO MPEJUKATOB. Y CTAHOBUTh MHOKECTBO MCTUHHOCTHU MMILIMKAIIMH
MPEANKATOB.
36. OnpenenuTh SKBUBAJICHIIMIO BHICKA3bIBAaHUH U NIpeIuKaToB. [IpuBecT mpuMepsl.
37. Ilpoananu3upoBaTh JIOTUYECKYIO CTPYKTYPY BBICKa3bIBaHHs C KBaHTopamu. I[lpuBectu

MIPUMEPBHI.
38. [Ilepeuncnuth KBaHTOPHL. [IpOKOMMEHTHPOBATH YCTAHOBJICHHE 3HAYCHUU

HWCTUHHOCTHU BBICKa3bIBAHMM, COAEPIKAILNX KBAHTOPHI.



39. Pacckasarb, Kak OCYIIECTBIISIETCS OTPHUIIAHUE BBICKA3bIBAHUNM C KBAHTOPAMHU.

[IpuBectu npumepsl.
40. OmpenenuTh OTHOILIEHUS CIIEJOBAHMS M PpaBHOCHWIbHOCTU. Ommcath HEOOXOAUMbBIE U
JOCTATOYHBIE YCIIOBUS.
41. OxapakTepu30BaTh CTpOEHHE TeOpeMbl. [lepeunciauTs BUABI TEOpEM, yKa3aTh UX CTPYKTYPY.
42. Jlatb onpenenenne (OPMbI MBIIUICHUS «yMO3aKIIIOUEHUEY, IPOAHAITU3UPOBATH €TI0
JIOTUYECKYIO CTPYKTYPY.
43. OxapakTepu30BaTh JEAYKTUBHBIC YMO3AKIIOYCHHS, ONTUCATh UX CTPYKTYPY, OLIEHUTh CTETICHb
JOCTOBEPHOCTH BBIBOJIA, CICIIAHHOTO B JIEAYKTUBHOM YMO3aKIFOUCHUH.
44, OxapakTepu3oBaTh WHIYKTHBHBICE YMO3AKIIOUEHHUS, OMUCAaTh HUX CTPYKTYPYy, OLEHUTh
CTETIeHb IOCTOBEPHOCTH BBIBOJIA, CACTAHHOTO B MHIYKTHBHOM YMO3aKIIOUYCHUH.
45. OxapakTepu3oBaTh YMO3AKIIOYCHHs] 10 AaHAJOTWUH, OICHUTHh CTENEeHb JOCTOBEPHOCTU
BBIBO/IA, CACTIAHHOTO B MHIYKTUBHOM YMO3aKIIOUCHHUH.
46. ComocTaBbTe MPABWIGHBIC U HEMPABIIIBHBIE  YMO3AKIIOYCHHUS.  3alHIIUTE  OCHOBHEBIC
CXEMBI ICTYKTUBHBIX YMO3AKITIOUCHUN.
47. ChopmynupyiiTe anTOpUTM aHAIN3a MPABIILHOCTH YMO3AKIIOYCHHUH C TIOMOIIIBIO AHArpaMm
Diinepa-BenHa.
Tpernii cemecTp (Ox3amen, OIIK-8.1, YK-1.1, YK-1.2, YK-1.4, YK-1.6, YK-1.7)
1. PackphITh CyTh MOHATHS CUCTEMBI cuncieHus. OXapakTepru30BaTh OCHOBHBIC CBOWCTBA U
OTIIUYHSI TO3UIIMOHHBIX ¥ HETTO3UIIMOHHBIX CHCTEM CUHUCIICHUS
2. Onucath JIECATUYHYIO CHCTeMY cuHuciieHus. [IpenctaBuTh 3amvch 4mMcen B ACCITHYHOM
CUCTEME CUUCIICHUS
3. ChopMynmupoBaTh aarOpUTM CIOKEHUS MHOTO3HAYHBIX YHUCET B ACCATHYHOU CHCTEME
curcaenus. Onucarb TEOPETUUECKUE MOJIOKEHU, JIEKAIINE B OCHOBE JAHHOIO aJIrOpUTMa
4. ChopmynupoBaTh ITOPUTM BBHIYWTAHUS MHOTO3HAUHBIX YHCEN B ACCATUYHOHN cucTeme
curcaenus. Onucarb TEOPETUUECKUE MOJIOKEHUS, JIEKAIINE B OCHOBE JAHHOI'O aJITOPUTMA
5. CdopmynupoBaTh alrOPUTM YMHOXKEHHSI MHOTO3HAYHBIX YHMCEN B JIECITUYHON CHCTEME
curcaeHus. Onucarb TEOPETUYECKUE MOJIOKEHUS, JIEKAIINE B OCHOBE JAHHOIO aJIrOpUTMa
6. ChopmynupoBaTh anropuT™M JEJIEHUS MHOTO3HAYHBIX YHCEN B JECITHUYHOH CHCTEME
cuncaenus. Onucarb TEOPETUUYECKUE MOJIOKEHUS, JIEKAIINE B OCHOBE JAHHOIO aIrOpuTMa
7. Onucarpb MO3ULMOHHBIE CUCTEMbI CUUCIIEHUS, OTJIIMYHBIE OT JecATUYHOM. [IpeacTaBuTh 3amnuch
qucaa, yKa3aTb OCOOCHHOCTH BBIMOJIHEHUS apU(PMETHUECKUX ACHCTBUM, OMHUCATh aJTOPUTM
nepexo/ia OT 3alKMCH YUCEIl B OIHOM CHUCTEME CUMCIICHHUS K 3alIMCH B IpYron
8. JlaTh ompeneneHne OTHOLICHUS JEIMMOCTH Ha MHOXKECTBE II€JIBIX HEOTPUIATEIbHBIX YHUCEI.
CdopmynupoBaTh CBONCTBA OTHOIIECHUS JEIUMOCTH
9. CdopmynupoBaTb TEOpEeMBbI O [EIUMOCTH CYMMBI, Pa3HOCTH M MPOU3BEICHHS LEJIBIX
HEOTpULATENbHbBIX unce. [IpuBecTH npumepsl UCOIb30BaHUs HA IPAKTUKE JaHHBIX TEOPEM
10. ChopmynupoBath 1 10Ka3aTh MPU3HAKK JeUMOCTH Ha 2 1 5, 4 u 25, 8 u 125, 3 u 9.
11. OcyuiecTBUTh pa3OMeHNEe MHOXKECTBA LIEJIbIX HEOTPULATEIbHBIX YUCET Ha KJIACChl IO YHCITY
nenurtenei. JlaTe onpeneneHusi IpOCThIX U COCTAaBHBIX YMCIA, yKa3aTh UX CBOMCTBa. PackphiTh
CyTh perera IparoceHa
12. ChopmynupoBaTh U 10Ka3aTh TEOPEMY O OECKOHEYHOCTH MHOXKECTBA IPOCTHIX YHCEI
13. PackpeITh CyTh MOHATHIA OOLIETO AETHUTENS, HAWOONBIIETO OOIIETO ENUTENs, YKa3aTh
cpoiictBa HO/I. CpopmynupoBaTh alnropuTMbl HAXOKICHUS
14. PackpbITh CyTh MOHATHUN OOIIET0 KPaTHOI'O, HAMMEHBIIETO OOIIEr0 KPaTHOro, yKa3aTh €ro
cBoiicTBa. ChopMynrupoBaTh alrOPUTMbI HAXOXKICHUS
15. ChopmynupoBaTh NMpU3HAK JEIUMOCTH Ha COCTaBHOE uucio. Ha ero ocHoBe mocTpouth
MPU3HAKU JEIMMOCTH Ha COCTaBHbIE YHCIIAa BTOPOTO JIECATKA, TPETHETO JIECATKA
16. Omnwucarpb paziauuHble CiIy4yad, BO3HUKAIOIIME B IPOILIECCE H3MEPEHHsS UIMHBI OTPE3KOB.
[IpousttocTpupoBaTh NpUMepamMu CHUTYallud, KOTJa BO3HHMKAET HEOOXOIMMOCTh PpaCIIMpPEHUs
MHOKECTBA HAaTypaJIbHBIX YUCEI
17. lats onpeaenenue nousatus apodu. Omucarpb, B 4eM 3aKIF0YAETCSI OCHOBHOE CBOMCTBO ApoOU
1 KaKOBO €T0 MPAaKTUYECKOE MPUMEHEHHUE



18. Jlath ompeneneHue MOHSATHS TOJOXKHUTEIBHOTO pallMOHAIBHOTO uncia. CpaBHUTH JaHHOE
oTIpeJIeJICHUE C ONPECICHUEM IIIKOJIFHOTO Kypca MaTEMaTUKH

19. MHOX€ECTBO TIOJIOKUTEIBHBIX paIllMOHAIBHBIX uYuced. JlaTe ompeneneHWe OTHOIICHUS
MOPSIIKA HA MHOYKECTBE TOJIOKHUTEIIBHBIX PAIIMOHAIBHBIX YHCEI U OTUIIINTE €T0 CBOMCTBA

20. ChopMynmupoBaTh  anrOpUTM  BBINIOJHCHHS  ONEPAIlMU  CIIOKEHUS  IOJIOKHU-TEIIbHBIX
panroHaabHbIX yucen. OO0CHOBATH 3aKOHBI 3TOW OTIEPAIH

21. CdopmymupoBaTh ajIrOpuUTM BBIMIOJHEHUS ONEPAMM BBIYUTAHUS IOJIOKHU-TEIHHBIX
panroHaabHBIX yucen. OO0CHOBATH 3aKOHBI 3TOW OTIEPAITH

22. CdopmyaupoBaTh aJTOPUTM BBIMOJHECHHUS ONEPAMM yYMHOXKCHHS ITOJIOKHU-TEIIbHBIX
panroHaabHBIX yucen. OO0CHOBATH 3aKOHBI 3TOW OTIEPAITH

23. ChopMmynupoBaTh  aJTOPUTM  BBITIOJIHCHHUS ~ ONEpaliyd  JICJICHHUS  ITOJOKUTEIbHBIX
panmoHaIbHBIX yucen. OO0CHOBATH 3aKOHBI 3TOW OTIEPAITH

24. PacKphITh CBOMCTBA MHOXKECTBA TOJIOKHUTEITBHBIX PAIMOHATBHBIX YUCEI

25. OxapakTepr30BaTh OCHOBHBIC BUBI 33J1a4 Ha IPOOH M OMHUCATh CIIOCOOBI MX PEIICHUS

26. JlaTp ompeneneHne MOHITHs HecATHIHON Apoou. CHopmMyanupoBaTh alrOpuTMbI BEITIOTHEHUS
apupMETHICCKUX JCHCTBHIN HaJl HUMHU

27. Onucatp mepeBoj] OOBIKHOBEHHBIX JIPOOEH B JCCATUYHBIC U JIECATUYHBIX — B OOBIKHOBCHHBIC
28. CopmynmpoBaTh U T0Ka3aTh TEOPEMY O BOSMOKHOCTH MPEACTABICHUS OOBIKHOBEHHON
IpoOu B BU/IC KOHEYHOHN JAECATUIHOM

29. OxapakTepru30BaTh OCHOBHBIC BUBI 33/1a4 HA MPOIEHTHI U OMHUCATh CIIOCOOBI UX PEIICHUS.
ConocTaBuTh 3a/1a4M HA MPOIICHTHI ¥ 3314 HA IPOOH

30. Ommcarp cnocod TOMy4eHHUS] OCECKOHEUHBIX JCCATUYHBIX TMEPHUOJUYECKUX JApoOeH.
CdopmynupoBath aaropuT™ MpeACTaBICHUS OECKOHEUHOM AeCATUIHON MEPUOINIECKON 1poOu B
BHJIE OOBIKHOBEHHOU ApoOH

31. /laTh ompenenieHre U ONMCaTh MyTH BO3SHUKHOBEHUS UPPAITMOHATLHBIX YHCEI

32. [ath ompeneneHUE TOHATHS TIOJOKUTEIBHOTO JIEHCTBUTEIBHOIO 4YHUCIAa. MHOXECTBO
MOJIOKUTENBHBIX JCHCTBUTENBHBIX 4YuceNl. JlaTh omnpeneieHHWE OTHOIICHUS TMOpsaKa Ha
MHOKECTBE MOJIOKUTEIbHBIX JEHCTBUTEILHBIX YHCEN

33. CdopmynupoBaTh aIrOpUTMBI apUPMETHUECKUX ONEpANUid HAJ  IOJO0XKHU-TEIbHBIMH
NeHUCTBUTENBHBIME unciaaMu. OO0CHOBATh 3aKOHBI 3THUX OTEPAIHid

34. JlaTh onpeienieHre OTPUIIATEIbHBIX YUCeNl. MOIyb Yrciia, ero CBOHCTBA

35. 'eomeTpuyeckasi HHTEPIPETAIUs MHOYKECTBA JICHCTBUTEIBHBIX Yncel. YUCIOBbIE MHOKECTBA
36. PackpbITh CBOMCTBA MHOXKECTBA JACUCTBUTEIBHBIX YHCEI

37. OmnucaTh aKCHOMAaTUYECKHI METOJ MOCTpoeHus Teopu. [IpencTaBuTh akcuomaTudeckoe
MIOCTPOEHHE TEOPHUH 1IeJIOT0 HeoTpHLareapHoro ynucia. Chpopmynuposars akcuomsl [leano.

38. PackpbITh CyTh aKCHOMATHYECKOTO TOAXOJA K OIPEAETICHUIO0 CIOKEHHs, BBIYMTAHUS,
YMHOXEHHUSI W JIeJCHMsI LENbIX HEOTPHUIATENbHbIX YMCel. YKa3aTh 3aKOHbl 3THUX ONepaluil.
ConoctaBuTh 3anKCh U (POPMYITUPOBKY 3aKOHOB B BY3€ M HaYaJIbHOM IIKOJIE

39. PackpbITh CyTh aKCHOMAaTHYECKOTO IMOJIX0/a K OMPEICIICHHIO OTHOIIECHHUH «O0JIbIIe», «MEHBILIEY,
«paBHO» Ha MHOXXECTBE WENBIX HEOTPUIATENBHBIX 4ucel. [lOosCHUTH, Kak ONpEAeNSIOTCS 3TH
MOHATHS B Kypce MaTeMaTHKH Ha4aIbHOM MIKOJIBI.

40. Onicath anropuTM JeieHusi ¢ octarkoM. CpaBHUTH 3amuch U (OPMYIHPOBKH B By3e H
HavyaJbHOM LIKOJIE

41. PackpbITh CyTh HOHATHS OTPE3Ka HATYPAJIBHOTO PsAJa YUCEN U CUETa AJIEMEHTOB KOHEUHOTO
MHOecTBa. COIOCTaBUTh MOHATHUS TOPSAIKOBOTO U KOJIMYECTBEHHOTO HATYPAJIBLHOTO YUCiIa

42. PackpbITh CYTh TEOPETUKO-MHOXXECTBEHHOTO TOAXO0Ja K TOHSATHIO HATYypalbHOTO 4YHCIa U
HyJsl. PacKpbITh TEOPETUKO-MHOKECTBEHHBIN CMBICT OTHOIICHUH «OO0JIbILIEY», «MEHBIIIE), «PABHO»
Ha MHO>KECTBE LEJIbIX HEOTPULIATEIbHBIX YHCET.

43. PackpbIThb TEOPETUKO-MHOKECTBEHHBIN CMBICH CIIO)KEHUS, BBIYUTAHHS, YMHOXXEHUS H
JIeJIEHUs LEeJIbIX HEOTPULIATEIbHBIX YHCET

44, PackpbITh CYThb HATYpaJbHOTO 4HCIAa KaK pe3yjabTaTa H3MEpPEHHs BEIMYMH (KaK Mephl
oTpeska). [laTh ompeneneHne OTHOILIEHUS MOPsIKa, pacCMaTpUBasl YUCIIO, KAK MEPY BEIUYUHBI
Hatb ompenenenne apupMeTHYECKUX ONEpaldi HaJ YHUCIaMH, pacCMaTPUBAEMBbIMU KaK MEpbI
OTPE3KOB. YKa3aTh 3aKOHbI apU(METUUECKUX ONepaluii



45. Jlath ompejaeneHNe YMCIOBOTO BBIPAKEHUS U ero 3HadeHus. COMOCTaBUTh Pa3IUYHbIE MyTH
HaxO0JIEHUs YMCIIOBOIO BhIpakeHUs. lIprBecTH KOHKpETHBIE MPUMEPHI W3 HAa4YalbHOIO Kypca
MaTeMaTHKU

46. latp ompenenieHne YWCIOBOTO paBEHCTBA W HepaBeHCTBa. OxapakTepu3oBaTh CBOMCTBA
YHUCJIOBBIX PABEHCTB M HEPaBEHCTB. [IpHBECTM KOHKpETHbIE NMPUMEPbl U3 HAYAIBHOIO Kypca
MaTeMaTHKU

47. JlaTp ompemeneHWe BbIpaXKEHUS C TepeMeHHOH. (OxapakTepu3oBaTh €ro 001acTh
onpeneneHus. [IpuBecTr KOHKPETHBIE MPUMEPHI U3 HAYAJIBHOIO Kypca MaTeMaTHKU

48. Jlate ompemeneHue yuciaoBo ¢yHKIUU. OxapakTepu3oBaTh €€ 00JacTh ONpENeiIeHUS U
MHOXECTBO 3HaueHHU. [IpUBECTM KOHKpETHbIE MPHUMEPHl M3 HAYAJIBHOIO Kypca MaTE€MaTHKH.
PaccmoTpers cmocoOwsr  3amanust  ¢GyHKuuu. [IpowsumrocTpupoBaTh TOCTpOCHHE TPaPUKOB
Pa3TUYHBIX (YHKIIHIA

49. Jlath ompeneneHUe NPSMOW TMPOMOPHHOHATBHOCTH. (OXapakTepu3oBaTh €¢ CBOWMCTBA.
[TocTpouTts rpaduk

50. Jlate ompeneneHne oOpaTHON MPOMOPIMOHATBHOCTH. (OXapakTepu30BaTh €€ CBOWCTBA.
[TocTpouTts rpaduk

51. Jlate onpenencHue nuHeiHON (QyHKIMU. OXapakTepu3oBaTh €€ cBoicTBa. [loctponts rpadux
52. Jlate ompenerneHue ypaBHeHUs. OxapakTepu3oBaTh YpaBHEHHE C OJHON mepeMeHHou. J[aTh
onpeJieJieHue PaBHOCWIIBHBIX ypaBHEHHMH. Jloka3aTh TeOpemMbl O PAaBHOCUJIBHBIX YpPaBHEHUSIX.
[TpommttocTpupoBaTh CAEACTBUS KOHKPETHBIMHU IIPUMEPAMHU

53. PaccmoTpeTth ciocoObl pemieHust ypaBHeHUH. [1oka3ath 0COOCHHOCTH pelieHUs] YpaBHCHHI B
HayaJlbHOM 1Kosie. JlaTb omnpenencHue JMHEWHOIO YpPaBHEHUS C OJHOM IIEPEMEHHOU.
[IponemonrCcTpUpOBaTH TpadUUECKOE PEIICHNE TMHEHHOTO YPAaBHEHHUS C OJTHOWU IEPEMEHHOMN

54. JlaTe ompeneneHHe HEPABEHCTBA C OJHOM NepeMeHHOU. IIpogeMoHCTprpoBaTh MHOXKECTBO
peuieHuN HepaBeHCTBA. JlaTh OmpenerneHue paBHOCUIIBHBIX HEPABEHCTB. Jlokaszarh TeopeMsl O
PaBHOCHIIBHBIX HEPAaBEHCTBAX. [IponsuIrocTpupoBaTh CIIEICTBHUS KOHKPETHBIMU IIPUMEPAMHU

55. Jlate ompeneneHus OTpe3Ka, JOMaHOM JuHMM, Yyriaa. ComocTaBUTh BHUIBI  YIJIOB.
[IpomiuttocTpupOBaTh U3MEPEHUE YIIIOB

56. [latb ompezneneHue TpeyroibHUKa. CONOCTaBUTH BUABI TPEYroJbHUKOB. OXapaKkTepu30BaTh
HaXOXXJCHUE MEepUMeTpa U IUIOMAAN TpeyroibHuka. Jlokaszats Teopemy Iludaropa. [locrpouts
TPEYTOJILHUK 110 TPEM CTOPOHAM

o57. Jlatb omnpexneneHue 4YeTbipexyrojibHUKA. (CoONMOCTaBUTh BHJIBI  UYETHIPEXYTOJIbLHUKOB.
OxapakTepu30BaTh HAXOXKACHUE MEPUMETPA U TUIOLIAIN PA3JIMUHBIX YEThIPEX YTOJIbHUKOB

58. Jlatp omnpeneneHus OKpYKHOCTH, Kpyra. ComoctaBuTh paaumyc u auameTp. Jlathb
ompezeneHue cektopa. OxapakTepu3oBaTh BIMCAaHHBIE W ONMHUCaHHBIC QUTYpBL. PaccMoTperh
B3aMMHOE TOJIOKEHHUE OKPYKHOCTEHN Ha MIOCKOCTH

59. Jlath ompeneiieHHe MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTYP, C KOTOPHIMU yYallHecs
3HAKOMSTCS B HAYAJIbHBIX Kiaccax. COMOCTaBUTh UX YHCIIOBBIE XapaKTEPUCTUKHU

60. Jlatb onpeeseHue BEJINYUHBI. [IponemMoHcTpUpOBaThH CBONCTBa BEJIMYUH.
OxapaxkTepu3oBarh mpolecc u3MepeHus BeIUMuuHbl. CONMOCTABUTH CKAJISAPHBIE U BEKTOPHBIE
BenuuuHbI. [lokazaTh HAX0XKACHUE YUCICHHOTO 3HAYEHUS BEJIMUYHNHBI

61. Jlatp ompeneneHue IIUHBI OTpe3Ka Kak CKalsIpHOM BenwuuHBL [IpommmoctpupoBaTh
CBOWCTBAa IMHBI OTpe3ka. Jlokazarb omgHO U3 cBOWCTB. IIpomemoHCTpupoBaTh mpoIECC
U3MEpEHUs JUIMHBI OTpe3Ka. ComoCcTaBUTh €IMHULIBI JIMHBL. [IoKa3aTh UX B3aMMOCBSI3b

62. [arp ompenenenue rtuiomanu ¢urypsl. [IponmmocTpupoBaTh €€ OCHOBHBIE CBOICTBA.
[IponeMoHCTpUpPOBATH pa3IuYHbIE CIOCOOBI M3MEpEHUs o uryp. PaccMoTpers ennHuUIbI
wiomaad. ConocTaBUTh PaBHOBEIMKUE M paBHOCOCTaBJIeHHbIE (uUrypbl. [laTh ompeneneHue
paBHBIX QUTYD

63. PaccMoTpeTh LieHY, KOJMYECTBO, CTOMMOCTH TOBapa. I[IpoaeMOHCTpuUpOBaTh 3aBUCHMOCTD
MKy HUMHU. [IprBecTH KOHKpETHBIE IPUMEPBI U3 HAYAJIBHOIO Kypca MaTEMAaTUKHU

64. JlaTe onpeseneHne BpeMEHH Kak CKaJIsIpHOM BEJIUYHMHBI. PaccCMOTpeTh MPOMEXYTKH BPEMEHH,
eauHULbl BpeMeHU. [loka3aTh 3aBUCUMOCTb MEXKY CKOPOCTBIO, BDEMEHEM U MPOHIEHHBIM IIyTEM
IIPU PAaBHOMEPHOM IPSMOJIMHENHOM JIBM>KEHUU. PaccMOTpeTh peleHue 3a/1a4 Ha IBUKEHUE



65. JlaTe ompeneneHue Macchl KaK CKaISIpHOW BETUYMHBI. [IpoMILTIOCTpHpOBATH €€ OCHOBHBIE
cBoricTBa. [IpogeMoHCTpHpOBaTh CIOCOOBI M3MepeHUss Macchl. COMOCTaBUTh €IMHUIIBI MACCHhI.
[Toka3arhs 3aBUCUMOCTb MEXKY MacCOM, IEHOW U CTOMMOCTHIO. PaccMoTpeTh pemienue 3aaau

8.4. MeTtoauyeckue MaTepuaJibl, onpeae/sone Npoueaypbl OeHMBAHUS 3HAHMIA,
yMeHHMi, HABBIKOB W (WJIHM) ONbITA JAeATEJbHOCTH, XapPAKTePU3YWIIUX ITanbl
(opmMupoBaHus KOMIIETEHIN A
[IpomesxyTounast aTTecTarus mpoBOAUTCS B GopMe IK3aMEeHa.

DK3aMeH T03BOJISIET OIEHUTh CHOPMUPOBAHHOCTh YHUBEPCAIBHBIX, 0O0HIenpodeccnOHATbHBIX
KOMITETEHIINH, TEOPETHUECKYI0 TIOArOTOBKY CTYAEHTa, €ro CIOCOOHOCTh K TBOPUYECKOMY
MBIIIJICHUIO, TOTOBHOCTh K  MPAKTUYECKOW  JEATEIBHOCTH, TNPUOOPETCHHBIE  HABBIKH
CaMOCTOSITEIBHON palOThl, YMEHHE CHHTE3MpPOBATh MOJIYYCHHBbIC 3HAHUSA U MPUMEHATH UX MPH
PEIICHUN TPAKTUIECKHUX 3a]1a4.

[Ipn OGammpHO-PEHTHHTOBOM KOHTPOJIE 3HAHWM WTOTOBAs OIICHKA BBICTABISETCS C Yy4ETOM
HaOpaHHOU CyMMBI 0aJIJIOB.

Y CTHBIN OTBET HA DK3aMCHE

[Ipu onpenenennn ypoBHS AOCTH)KCHHI CTYICHTOB Ha dK3aMEHE HE0OX0IuMO oOpamiarh 0codoe
BHUMAaHUE Ha CJeayroulee:

— J1aH IIOJIHBIM, Pa3BEPHYTHIM OTBET Ha IIOCTABJICHHBIN BOIIPOC;

— MOKa3aHa COBOKYITHOCTh OCO3HAaHHBIX 3HAaHWUH 00 OOBEKTE, MPOSBISAIOMASACS B CBOOOIHOM
ONEPUPOBAHUM TOHATUSMH, YMEHHHM BBIJICIUTh CYIIECTBEHHbIE M HECYIIECTBEHHBIE €ro
MPU3HAKU, TPUUMHHO-CIIECACTBEHHBIE CBS3U;

—3HaHue 00 0OBEKTE JAEMOHCTpUpYeTCS Ha (OHE OHMMAHUS €T0 B CHCTEME JaHHOW HAyKH U
MEKIUCHUIITIMHAPHBIX CBS3€EH;

— oTBeT (OPMYIUPYETCS B TEPMUHAX HAYKU, H3JIOKEH JIUTEPATYPHBIM SI3BIKOM, JIOTHYCH,
JI0Ka3aTelsieH, JEMOHCTPUPYET aBTOPCKYIO MO3UIIMIO CTY/ICHTA;

— TEOPETUYECKUE MOCTYIAThI MOATBEPKAAIOTCSA IPUMEPAMU U3 MPAKTUKHU.

TecTnl

[Ipu onpeneneHnu ypoBHS JOCTUXKEHUN CTYACHTOB C MOMOIIBIO TECTOBOTO KOHTPOJIsS
HEo0X0oaMMO o0paIaTh 0co00¢ BHUMAaHHUE Ha CIICYIOIIEE:

— OLIEHMBAETCS MOJHOCTHIO MPABUIIbHBIA OTBET;

— npernojaBaTesieM JA0HKHa ObITh ONpe/iesieHa MaKCUMallbHAas OLIEHKA 3a TECT, BKIIOUYAIOIIHMA
ornpeJieJIeHHOE KOJIMYECTBO BOIPOCOB;

— TMpernojaBaresieM MOXKET ObITh ONpe/ieieHa MaKCUMallbHas OLIEHKA 332 OJIUH BOIPOC TECTA;
— 110 BOIIpOCaM, IIpeycMaTPUBAIOIINM MHOKECTBEHHBIN BBIOOP MPaBUIILHBIX OTBETOB, OIICHKA
OTIpEeIEISIeTCS UCXO0/I1 U3 MAaKCUMAJIbHOW OIIEHKH 3a OJMH BOIPOC TECTa.

IlucbMeHHas KOHTpoOIbHAs paboTa

Busibl KOHTpOIBHBIX PabOT: ayAUTOPHBIE, TEKYIIUE, TMCbMEHHBIE, UHAUBUAYaJIbHbIE.

Cucrema 3a/1aHUil MMCbMEHHBIX KOHTPOJIBHBIX PadOT JOJIKHA:

— BBISIBJISATH 3HAHUS CTYACHTOB IO ONPEACIEHHON TUCIUIUINHE (pa3ieny AUCUUIUINHBI);

— BBISABJIATH IOHUMAHUE CYIIIHOCTH U3Y4a€MbIX IPEAMETOB U SBJICHUH, X 3aKOHOMEPHOCTEH;
—BBISABJIATh YMEHHUE CAMOCTOSITENIBHO JENIaTh BBIBOJIBI M 0000IIECHNUS;

—TBOPYECKH UCIIOIb30BaTh 3HAHUS U HAaBBIKH.

TpeboBaHus K KOHTPOIBHOU pabOTE MO TEMATUYECKOMY COECPHKAHUIO COOTBETCTBYIOT YCTHOMY
OTBETY.

Taxoke KOHTpOJIBbHBIE PA0OTHI MOT'YT BKJIFOUATh MEPEUCHb MPAKTUUECKUX 3aIJaHUM.

9. [IlepeyeHb OCHOBHOW M [ONOJHHUTEJbHOH Yy4eOHOI
Jureparypbl OcHOBHasi JinTepaTypa

1. Bunorpamosa, E. II. Maremaruka : yueOnoe mocooue / E. I1. Bunorpamosa ; Hayd. pen.
T. Y1Tkuna. — 2-e u3z., ctep. — Mocksa : U3narensctBo «®nunrtay, 2014, — Y. 1. — 199 c. :



wi. bubmuorp. B kH. — ISBN 978-5-9765-1937-4 ; To xe [Dnexrponnsiii pecypc]. — UR
http://biblioclub.ru/index.php?page=book&id=363458.

2. Bunorpanosa, E.Il. Maremaruka / E.Il. BunorpagoBa. — 2-e¢ u3sn., crep. — MockBa
M3narenbctBo «@muHTan, 2014. — Y. 1ll. — 212 c¢. — Pexum gocTtyma: 1Mo MOANMHUCKE. —
URL http://biblioclub.ru/index.php?page=book&id=439527 (mara oOpamenus: 17.09.2019).
bubmuorp. B ka. — ISBN 978-5-9765-1939-8.

3. Enenxux, U. A. Maremaruka : yaeoHoe ocobue / M. A. Enenkux, T. M. Cadponona, H. B.
UepnoycoBa ; MwuHucCTEpcTBO O0Opa3oBanms u Hayku Poccuiickoit ®enepanuu, Enerkwmii
rocynapcTBeHHblii yHuBepcuteT uM. WU. A. bynwna, Kadeapa marematnku u MeTOAMKH €€
npenoaaBanusi. — Enen : Eneukwuii rocynapctBenHbslii yausepcuteT uM. M. A. bynuna, 2016. —
Y. 1. — 198 c. : rpad., m1. — ISBN 978-5-94809-817-3. — ISBN 978-5-94809-816-6 (4. 1) ;
[Onexrponnsiii pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=498149.

4. Eneuxux, . A. Matemaruka : yae6Hoe mocobue / U. A. Enenxux, T. M. Cadponosa, H. B.
YepHoycoBa ; MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit ®enepannu, Enernkwii
rocynapcTBeHHbIi yHuBepcuteT M. W. A. bynawna, Kadeapa maremarnku m Meromukwm e€
npenoaaBanusi. — Enen : Eneukwuii rocynapctBeHHbld yHuBepeuretr uM. M. A. bynuna, 2016. —
Y. 2. — 144 c. : rpad., mn. — ISBN 978-5-94809-817-3. — ISBN 978-5-94809-896-8 ( 4. 2) ;
[Dnexrponnstit pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=498148

5. Snkuna, JI. A. DrneMeHTHI anreOpbl [DNEeKTpoHHBIA pecypc]| : ydeOHoe mocobue / JI. A.
Slukua Mopnos.roc.nenun-r. —  Capanck, 2014. — 87 c¢. — URL: http://
library.mordgpi.ru/MegaPro/Download/MObject/350/Alg Yan L A.pdf

JdomoiHUTEIbHAS JIMTEpPATYypa

1. I'pec, II. B. Maremaruka s OakagaBpoB: Y HUBEPCATbHBINA KYpC ISl CTYACHTOB
TYMaHUTapHBIX HampasieHul : yueOHoe nocobue / [1.B. I'pec. - 2-e uzn., nepepad. u gom. —
Mocksa Jloroc, 2013. — 288 c. — ISBN 978-5-98704-751-4 ; To sxe [DynekTpoHHBII Pecypc].
— URI http://biblioclub.ru/index.php?page=book&id=233778

2. Ipec, II. B. Marematuka s rymanutapueB: OOmmii Kype : yaeonoe mocooue / I1. B.
I'pec. — 2-e wmsn., mepepab. m gom. — MockBa : Jloroc, 2009. — 288 c¢. — (Hosas
yHUBepcuTeTcKas oubnuoteka). ISBN 978-5-98699-113-9 ; To ke [Diexrponnsiii pecype]. — URL http://
biblioclub.ru/index.php?page=book&id=89783

3. Maremaruka. CoopHUK 3a1a4 [TekcT] : yueb. mocobue s CTYIEHTOB YUPEKICHUH BBICIII.
npo¢. obpazosanus / JI. I1. Croiinosa, E. A. Kono6eeBa, T. A. KonobeeBa u ap. M. : Axagemus,
2012. — 238 c.

4. Marematuka. COOpHHK 3a1a4 [TeKCT] : y4eO. mocodue Al CTYICHTOB YUPEKACHUHA BBICIIL
npo¢. oopazoanus / JI. I1. CroitnoBa, E. A. Kono6eea, T. A. KonobeeBa u ap. - 2-e u3f.,
crepeotun. — M. | Akagemus, 2013. — 238 c.

10. [epeyenn pecypcoB HHGPOPMATMOHHO-TEJIEKOMMYHHKAIMOHHO¥ ceTH « UHTEpHET»

1. http://dic.academic.ru/contents.nsf/enc mathematics/ - MatemaTudeckast SHIIHMKJIONEIUS

2. http://mat-game.narod.ru/ - Matemarndeckasi TMMHACTHKA (MaTEeMaTHYCCKUE 3a1a49H
pa3HBIX TUIOB (JIOTMYECKHE, TeOMETPHUECKHUE, anredpandeckue, Ha MPOIEHTHI, C IeTbIMU
YuClIaMu))

3. http://www.math.ru/ - MaremaTuka (KHUTH, BUCO-JICKIINH, 3aHUMATEIbHBIC
MaTeMaTu4yeckue (PakThl, pa3IUYHbIC [0 YPOBHIO M TEMATHKE 3a/1a4H, UCTOPUU U3 )KU3HU
MaTeMaTHUKOB, MATEPUAIIBI Ul YPOKOB, OUIIHATbHBIC JOKYMEHTHl MHUHHCTEpCTBA 00pa30BaHUS U
HayKH)

4. http://school-collection.edu.ru/catalog/rubr/637182ba-dach-8e36-95ad-
763207381e44/ CnoBapb-CripaBOYHUK HOHATHI U (PAKTOB JIEMEHTAPHON MaTeMaTHK!

5. https://www.krugosvet.ru/enc/matematika - Duruxnoneaus «Kpyrocser» (MaremaTnka)
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11. MeToauyeckue ykazaHus 00y4a0UUMCS 110 0CBOCHHIO TMCUMIIMHBI (Moay.as ) [Ipu
OCBOCHUM MaTepHaJia IMCUMILIMHBI HE00X0AMMO:

— CIUTAaHUPOBATH M PACHPEICIUTh BpEMSsi, HEOOXOAUMOE JUIsl U3yUCHHUS! TUCIUTUIHHEI;

— KOHKPETU3UPOBATh [T ce0s IaH H3y4eHUsl MaTepuana;

— O3HAKOMUTBECS ¢ OOBEMOM M XapaKTepOM BHEAYJUTOPHOW CaMOCTOSTEIILHON pabOThI
JUISl TTIOJTHOLIEHHOT'O OCBOEHUSI KAXKIOM M3 TEM JUCLIUIUINHBI.
Cuenapuii u3yueHus Kypca:

— TmpopaboTaiiTe KaKIYI0 TEMY IO MPEeUIaracMoOMYy HIKE aTOPUTMY JIEHCTBUM;

M3Yy4HB BECh MATEPHUAJ, BBIITOJIHUTE UTOTOBBIM TECT, KOTOPBIM MPOJAEMOHCTPUPYET TOTOBHOCTH K

cIade dK3aMeHa.
Anroput™m pabOTHI HaJT KaXKIOH TEMOM:

— H3YYMTE CONEPIKAHME TEMBI BHAYAJIE I10 JIEKIMOHHOMY MaTepHraily, a 3aTeM 0 IPYTUM

HMCTOYHUKAM;

— MPOYMTANTE AOTOJHUTENBHYIO JIUTEPATYPY U3 CIIUCKA, PEIIOKEHHOTO MPETOIaBATEIIEM;

— BBINHIINUTE B TETPAJb OCHOBHBIC ONPEACIICHUS 110 TEME, NCTIOJb3Ysl JIEKIMOHHBIM MaTepral

WJIM CIIPABOYHUKH, YTO TIOMOXKET OBICTPO MOBTOPUTH MAaTEPHAIT ITPH MOATOTOBKE K SK3aMEHY;

— COCTaBbTE KPATKHIA TIJIaH OTBETA 110 KaXKIOMY BOTIPOCY, BHITHOCUMOMY Ha 00CYXJICHHE Ha

MIPAKTUYECKOM 3aHSTHUH;

—BBIYUUTE ONPEACICHUS TEPMUHOB, OTHOCSIIIUXCS K TEME;

— TPOAYMAaNTe NPUMEPHI U WILUIKOCTPALIMU K OTBETY 110 U3y4aeMOU TEME;

— ToAOEpUTE MPUMEPHI U3 YUSOHUKOM MaTeMAaTHUKH JUIsl HAYAJIBHBIX KJIACCOB, YMECTHBIE C

TOYKH 3pEHUS 00CYK1aeMOil POOIEMBI;

12. Ilepeyenb HHGOPMAIIMOHHBIX TEXHOJIOT U

Peanuzanus y4eOHO TporpaMMbl  0oOeCreYMBAETCS JOCTYIIOM  KaXKJIOTO CTYAEHTa K
MH(OPMAIIMOHHBIM pecypcaM — 3JICKTPOHHOW OUOIHMOTEKe U ceTeBhIM pecypcam UHTepHeT. [
ucronb3oBanuss MKT B y4eOHOM mpoliecce HCHOJB3YeTCsl MNPOrpaMMHOE OOEeCIeueHHe,
MO3BOJISIFOIIEE OCYHIECTBIISITH ITOMCK, XPAHEHWE, CHUCTEMATHU3ALMI0, AHAIN3 M IPE3CHTALUIO
nH(bOopMaIHH, YKCIOPT MHPOPMAIMK Ha NU(POBBIC HOCUTEH, OPTraHU3aIUI0 B3aMMO/ICHCTBUS B
peaIbHOM M BUPTYaAJIbHOM 00pa30BaTeNbHOM cpejie.

NHnuBuayanbHble  pe3yabTaThl OCBOCHHS JUCHUIUIMHBI  CTYIACHTaMH  (DUKCUPYIOTCS B
nHdopmanronnoi cucreme 1C:YHUBepCUTeT.

12.1 IlepevyeHb MPOrpaMMHOI0 o0ecriedeHHst

1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcuret [IPOD

12.2 llepevyenb uHGPOPMAIHOHHBIX CIPABOYHBIX CHCTEM
(o0HOBJIEHME BBINOJIHSAETCS eKeHeleIbHO)

1. Undopmarmonno-npaBosas cuctema «[CAPAHT» (http://www.garant.ru)

2. CnipaBounas npaBoBast cuctema «Koncymnprantlirocy (http://www.consultant.ru)

12.3 IlepedyeHb coBpeMeHHBIX MPO(ecCHOHAIBHBIX 043 TaHHBIX

1. TIpodeccuonanbuas 6a3a maHHbIX «OTKpBITHIE AaHHbIe MUHHCTEpCTBA 00pa30BaHUA U HAYKH
PDy» (http://xn ---8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. DnektpoHHas 6ubnroreuHas cucrema Znanium.com( http://znanium.com/)
3. Enunoe okHO J0cTyma K 00pa3oBareibHbIM pecypcaM (http://window.edu.ru
13. MaTepuaJIbHO-TeXHUYECKOE 00ecTieueHre M CIUITMHBI(MOTYJIsT)

Jlisa mpoBeneHUsT ayAUTOPHBIX 3aHATHH HEOOXOIMM CTaHIAPTHBIM HAOOp chelnUaIu3upPOBAHHON
yuyeOHOl MeOenmn u  ydeOHOro o0OpynOBaHMsA, a TaKXkKe MYJIbTUMEIUIHOE O0O0pyAOBaHUE Ui
JIEMOHCTpAIINU MIPE3eHTAINI Ha JeKiusaX. /st mpoBeneHns MPaKTHYECKUX 3aHATUH, a TaKKe OpraHU3aIuu
CaMOCTOSITENIbHOM PabOTHl CTYACHTOB HEOOXOJWM KOMIBIOTEPHBIM Kiacc ¢ paboYMMHU MecTaMu,
obecrneunBarOIMMHU BBIX0J B MIHTEpHET.

Peanuzamust  y4eOHOII mporpammbl  OOeCHeuMBaeTCs JOCTYIIOM  KaXJIOTO  CTyIeHTa K
nH(OPMALIMOHHBIM pecypcaM — DJJIEKTPOHHON Oubnmoreke u ceTeBbIM pecypcam Mutepuer. s
ucnonb3oBanuss UKT B ydueOHOM mpoliecce HEOOXOAMMO HallMYhe MPOTrpaMMHOTO 00ecredeHus,
MO3BOJISIFOIIETO OCYIIECTBIISITh MOUCK HHpOpMAMK B ceTd VIHTepHET, CHUCTeMAaTU3allui0, aHalu3 U
Mpe3eHTaINI0 HH(POpPMaIUH, SKCIOPT HHPOpMALUU Ha U(POBBIE HOCUTEIH.



http://www.garant.ru/
http://www.consultant.ru/
http://открытые-данные.минобрнауки.рф/opendata/
http://znanium.com/
http://window.edu.ru/

YueOHas ay1uTOPUs AJs MPOBeIeHUs Y4eOHbIX 3aHATHIA.

YueOHas ayiMTOPUSA /1JIsl MPOBEAEHUS 3aHATHI JIEKIMOHHOT0 THIIA, 3AHATHII CEMHUHAPCKOT0
TUINA, TPYNNOBBIX U HHAMBUAYAJIBHBIX KOHCYJbLTAIUH, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOI
aTTecTaliu, KYPCOBOIo NPOeKTHPOBaHUsl (BLINOJHEHUSI KYPCOBBIX padoT).

[Tomemienne ocHaiieHo 000pyI0BaHUEM M TEXHUUECKUMHU CPEICTBAMU OOyUEHUSI.

OcHoBHOE 000pyI0BaHHKE:!

ABTOMAaTH3UPOBaHHOE pabouee MeCTO B cOCTaBe (KOMITBIOTEP, TPOCKTOP, MHTEPAKTUBHAS JOCKA),
aBTOMATH3UPOBAHHOE paboyee MecTo 00yJarmuxcs B cocraBe (kommproTep — 10 miT.).

Y4eOHO-HATJISIHEIE TIOCOOUS:

[Ipeszentanuu.

Tlomewenue ona camocmosmenvHol pabomul.

[TomerneHne YKOMIUICKTOBAHO CICIUATM3UPOBAHHOW MEOENBI0 M TEXHUYCCKUMHU CPEICTBAMU
00y4eHwsl.

OcHoBHOE 000pyIOBaHUE:!

ABTOMATH3UPOBAHHOE paboyee MECTO B COCTaBe (IMEPCOHATBHBIA KOMIBIOTEP C BO3MOYKHOCTBIO
moAKIIoUeHusT Kk cetn «MHTepHEeT» W o0ecredeHneM JIOCTyla B D3JICKTPOHHYIO WH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEpCUTETA — 3 IIT.)

Y4eOHO-HarIsAHbBIE TTOCOOUS:

[Ipeszentanuu.

Tlomewenue ons camocmosmenbHoul pabomal.

[Tomemenne ocHameHo 000PYJOBAHUEM U TEXHUIECKUMHU CPEACTBAMU OO0YICHHUSI.

OcHoBHOE 000pyI0BaHUE:

ABTOMaTH3UpOBaHHOE pabodee MECTO B COCTaBe (MEPCOHAIBHBIA KOMIBIOTEDP C BO3MOXKHOCTHIO
nonkaoueHuss kK cetu "HMHTepHer" m obOecmeueHWeM JOCTyna B OJEKTPOHHYIO HHGOPMAIMOHHO-
00pa3zoBaTeNbHYIO Cpely YHUBEpCUTETA — 3 IIT.)

YyeOHO-HAIAIHBIE TOCOOUS:

[IpezenTanumu.

Tlomewenue ons camocmosmenbHotl pabomul.

UuTanbHbli 3al.

[TomemnieHnue ocHaiieHo 000pyI0BaHUEM M TEXHUUYECKUMU CPECTBAMU OOydCHHUSI.

OcHoBHOE 00opy10BaHue:

KommbroTepHass TeXHHKa C BO3MOXKHOCTBIO MOJKIIOUEHUsT K cetn "MHTepHer" u oOecrneueHrnem
JIOCTyIa B AJIEKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTeNbHy0 cpeay yHuBepcurera (kommpiorep 10 mT.,
MIPOEKTOP € FKpaHOM 1 mT., MHOrO(YHKIIMOHAIBHOE YCTPOUCTBO 1 MIT., mpuHTep 1 1mIT.)

Y4eOHO-HarIsIIHbIE TTOCOOUS:

Y4eOHUKN U yueOHO-METOIMYECKHe MOCoOus, IePUOAUYECKUE U3JaHMs], CIIPaBOYHAs JINTEpaTypa.

CreHfipl ¢ TEeMAaTUYECKUMU BBICTaBKAMU.

Tlomewenue onsi camocmosimenvHol pabomol.

YuTanbHbIH 3371 SJIEKTPOHHBIX PECYPCOB.

[Tomemnienue ocHarieHo 000pyI0BaHUEM M TEXHUUYECKUMU CPECTBAMU O0ydIESHHUSI.

OcHoBHOE 000pyJOBaHUE:!

KoMmmbroTepHasi TeXHHKAa ¢ BO3MOXKHOCTBIO MOJKIIOUeHUs K cetn "MHTepHer" M obecnedeHueM
JIOCTYyTa B DIIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTeNbHYIO0 Cpelly YHUBepcuTera (KoMmprotrep 12 miT.,
MYJIbTUMEIUIHBI TPOEKTOP | MIT., MHOTO(YHKIIMOHATBHOE YCTPOUCTBO 1 mIT., mpuHTep 1 1mT.)

VYueOHOo-HarIsAIHbIe TTOCOOHS:

[Ipeszenranuu.

DNEKTPOHHBIEC JUCKHU C yUeOHBIMU U YU€OHO-METOINIECKUMU TT0COOUSIMHU.
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	Раздел 7. Элементы геометрии. Величины (18 ч.) (1)
	7. Тематика курсовых работ(проектов)
	8. Оценочные средства
	8.2. Показатели и критерии оценивания компетенций, шкалы оценивания
	Первый семестр (Экзамен, OПK-8.1, УК-1.1, УК-1.2, УК-1.4, УК-1.6, УК-1.7)
	Третий семестр (Экзамен, OПK-8.1, УК-1.1, УК-1.2, УК-1.4, УК-1.6, УК-1.7)
	8.4. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков и (или) опыта деятельности, характеризующих этапы формирования компетенций
	9. Перечень основной и дополнительной учебной литературы Основная литература
	Дополнительная литература
	10. Перечень ресурсов информационно-телекоммуникационной сети «Интернет»
	11. Методические указания обучающимся по освоению дисциплины (модуля)При освоении материала дисциплины необходимо:
	12. Перечень информационных технологий
	13. Материально-техническое обеспечение дисциплины(модуля)

