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L Ienv u 3a0auu uzyuenus OuCyUnIUHbL

Lenp wu3ydeHHs] ITUCHUIUIMHBI - OOECMEYUTHh CTyJEHTaM HEOOXOJMMYIO TOATOTOBKY s
YCIICHIHOT'O 06y‘-IeHI/ISI W BOCIIMTaHHA MJIAJIINX IMKOJBHUKOB, a TAaKXC IJIA I[aJIBHeﬁIHeﬁ pa6OTBI 10
YIITYONIEHHUIO U PACHIMPEHUIO MATEMAaTUIECKUX 3HAHUN

3a;[aq1/1 AJUCHUITIINHBI:

- pacKpbITh CTYACHTaM MHPOBO33PEHUECKOE 3HAYEHHE MaTeMaTUKH, VYIIIYyOUTh HX
IPEJICTaBICHHUE O POJIM U MECTE MAaTEMAaTHKHU B U3yYE€HUU OKPYKaIOIIEro MUpa;

- JaTb CTYACHTaM HGO6XOI[I/IMBIC MAaTCMAaTUYCCKHUEC 3HAHU, HA OCHOBC KOTOPBIX CTPOUTCA KYpPC
MaTeMaTUKH B Ha4aJbHOU 1IKOJIe, CHOPMUPOBATH YMEHHUSI, HEOOXOIMMBIE JIsl TITyOOKOIO OBJIaJIEHUS €r0
CoJIepIKaHUEM;

- CIocoOCTBOBATH Pa3BUTHUIO MBIILICHHUS,

- pa3BUBaTb YMEHHUS CaMOCTOSITCIIBHOW pabOThl ¢ YYEOHBIMH TIOCOOMSAMH W JIPYrou
MaTeMaTU4YECKOM JINTEPATypPOH.

2 Mecmo oucyunaunwt 6 cmpykmype OINOII BO

Hucrunmmaa b1.B.08 «Marematrka» OTHOCHUTCS K BapHaTUBHOMW YacTH y4eOHOTO IUTaHA.
Hucuunnuna uzyvaercs Ha 1, 2, 3, 4 kypce, B 1, 2, 3, 5,6, 8,9, 11, 12 TpumecTpax.

Jlia u3ydeHus: AMCUUIUIMHBL TpeOyercs: [[ns ocBoeHus: AUCUMILTUHBI «MareMaTuka» CTyJIeHThI
UCIONIB3YIOT 3HAHUS, YMEHHUS, HaBbIKM, C(GOPMUPOBAHHBIE B TMpollecCe M3YyUYEHHUs MpeaMera
«MaremaTuka» B 00111€00pa30BaTEIIHLHOM MIKOJIE

OcBoenne mucuumuimael bB1.B.08 «Maremarukay sBIS€TCI HEOOXOOMMOW OCHOBOH I
MOCJICTYIOIET0 N3yUeHHUS TUCIUTUIAH (TIPAKTHK):

b1.B.09 Metoauka npenoaaBaHus MaTEMaTHKU;

b1.B./IB.19.02 MW cnons3oBaHue 00pa3oBaTENbHBIX JKCKYPCHH MNpH OOYYEHHUH MIIAIIINX
HIKOJIbHUKOB MaTEMaTHKE;

b1.B.JIB.12.01 YcTHbBIC BBIUHCIEHUS B KypCE MaTEMaTUKHU B Ha4aJIbHOMU IIKOJIE;

b1.B./IB.12.02 Ucnons30Banue 3JIEMEHTOB HCTOPU3Ma ITPH 0OYYEHHH MaTeMaTHKE B Ha4aJbHbIX
KJlaccax;

b1.B.JIB.13.01 Pa3BuTue NOpOCTPAHCTBEHHBIX MPEACTABICHUN MIIAIIINX IIKOJIBHUKOB BO
BHEYPOUHOI1 1€ TEIbHOCTH;

b1.B./IB.17.02 ®opMupoBaHue JOTUYECKUX ONEpaliii B Ha4aIbHOMU IIKOJIE;

b2.Y.01 IlpakTuka mo mogy4yeHHIO MEPBUYHBIX MPO(PECCHOHATBHBIX YMEHUH M HABBIKOB, B TOM
YHCIIe IEPBUYHBIX YMEHUN U HABBIKOB HAYUYHO-UCCIIEIOBATEIBCKON e TEILHOCTH.

ObnacTb npodeccuoHaIbHON AeSTeIbHOCTH, HA KOTOPYIO OPUEHTUPYET ITUCHUIUIMHA

«MaremaTHKay, BKJIIO4aeT: o0pa3zoBaHue, COLHAIBHYIO cepy, KyIbTYypy.

OcBoeHre AUCIUIIMHBI TOTOBHT K pa0OTe CO CIEAYIOMUMHU OOBEKTaMU MPOeCcCHOHATHHON
NeSITeIbHOCTH

- o0yueHwue;

- BOCIHUTaHMUE;

- pa3BUTHE.

B nmpouecce wu3yueHHs JUCHUIUIMHBI CTYIEHT TOTOBUTCS K BHUAAM MNpo(dhecCHOHAIbHOM
NEeSITeIbHOCTH M PEHICHUI0 MpodecCHOHANbHBIX 3aaay, mnpeaycMoTpeHHbIx ®I'OC BO u yueOHBIM
TUTAHOM:

ne1arornyeckast 1esiTeIbHOCTh

- W3yYCHHE BO3MOXKHOCTEH, TMOTPEOHOCTEH, JOCTHIXKEHUW O0OydJaromuxcsi B  00JiacTu
o0Opa3oBaHus;

- OCyIecTBIICHHE OOy4YeHHs] W BOCHHUTaHUS B cdepe o00pa3oBaHUS B COOTBETCTBHU C
TpeOOBaHUSIMHU 00pa30BaATEIIbHBIX CTAHAAPTOB;

- HCIIOJIb30BaHUE TEXHOJIOTUH, COOTBETCTBYIOLINX BO3PACTHBIM OCOOCHHOCTSIM 00yJalomuXxcs U
OTpaXKAIOMUX CHEU(UKY MPEIMETHON 00IacTH;

- o0ecriedyeHne 0OpPa30BATENBHOW JEATEIBHOCTH C YYETOM OCOOBIX 00pa3oBaTelIbHBIX
MOTPEOHOCTEH;



- OpraHu3anys B3aUMOJCHCTBUS C OOIIECTBEHHBIMH M OOpa30BaTEIbHBIMH OPTraHU3ALMIMH,
JETCKUMHU KOJUIEKTHBAMH, POIHUTEISIMU (3aKOHHBIMU TPEACTABUTENSAMH) OOy4aroIuXcs, y4acTUe B
CaMOYTIpaBJICHUH W YNPABICHUU INKOJBHBIM KOJJIGKTHBOM JUIsl pELIeHHs 3a7ad NpodecCHOHANTbHOM
NesITeIbHOCTH;

- ¢opmupoBaHue 00pa30BATEIBHONU CPEIbl AJii 00ECHeUYeHUs KauyecTBa 0Opa30BaHUS, B TOM
YrcIie ¢ IPUMEHEHNEM HH(POPMAITMOHHBIX TEXHOJIOTHIA,

- OCYIIECTBIIEHHE MPOPECCHOHATLHOTO CAaMOOOPa30BaHMsI U JIMYHOCTHOTO POCTA;

- olecrieueHHe OXpaHbl JKU3HH M 37I0POBbS OOYYAIOIIUXCS BO BpeMsi 00pa3oBaTEIbHOTO
npoiiecca.

3 Tpebosanus K pe3yiomamam 0C60EHUA OUCUUNTIUHDBL

[Ipouiecc m3y4eHHs] AUCHMIUIMHBI HAmpaBieH Ha (HOpMHpPOBaAHHE KOMIETCHIIMA M TPYAOBBIX
¢ynkunit  (mpodeccuonanbHblii  crangapt Ilemaror (memarormueckas JesTEIbHOCTH B cdepe
JOIIKOIBHOT0, HA4aJIbHOTO 00IIET0, OCHOBHOTO 00IIET0, CpeIHero 001iero oopa3zoBanus) (BOCIIUTATENb,
YUHTEIb), yTBEPKIEH MPrKa3oM MHUHHUCTEPCTBA TPyAa U coluanbHOM 3ammThl NeS44H ot 18.10.2013).

Brimyckauk gomkeH o0aaaaTh CIeIyIONUMA 00meKyabTypHbIMU KoMiieTeHITusIMHU (OK):

OK-3. cnocobrHocmblo UCnO1b308aMb €CmeCmeeHHOHAY4YHble U MmamemamudecKue 3HaHuA ons
OpUEeHmupoeanusl 6 CO6PEMEHHOM um]mpmauuouuom npocmpancmee

OK-3 crmocoOHOCTE 3HATh:

HCIIOJb30BaTh - OTIpe/IeTICHUS ¥ CBOMCTBA TEOPETUKO-MHOKECTBEHHBIX
€CTECTBEHHOHAYYHEIE U olepanuii ¥ OTHOIIECHUH, yCIOBUS pa30MEHHsI MHOXKECTBA Ha
MAaTEMAaTUYCCKUEC 3HAHUA TJIs1 KJIaCCBhI,

OpPUEHTUPOBAHUS B COBPEMEHHOM |- OIIPENIETICHHUs COOTBETCTBUN U OTHOILIEHUM, CBOMCTBA U
UH(POPMAIIMOHHOM IPOCTPAHCTBE |CIIOCOOBI 331aHUSI OTHOIIEHUH, OCHOBHBIE OTHOLLICHHUSI
HA4aJIbHOI0 Kypca MaTeMaTHKU;

- ONPEJEICHUS U CBOMCTBA OCHOBHBIX JIOTUYECKUX OIlEpaLUil;
- TpeOOBaHMS K ONPEACTICHNIO TOHATHI, OCHOBHBIE CIIOCOOBI
ONPEACIECHUS TIOHITHH;

- OCHOBHBIE CXEMBI IIPAaBUIIbHBIX YMO3AKJIFOUEHU;

YMETh:

- BBINOJIHATH TEOPETUKO-MHOKECTBECHHBIE OIIEPaLly HaJl
KOHEYHBIMU M OECKOHEYHBIMU MHOKECTBAMU;

- YCTaHABIMBATh CIIOCOOBI 3aJJaHUS KOHKPETHOTO OTHOLLICHUS U
(dbopMyITHUpOBaTh €ro CBOMCTBA;

- BBINOJIHATH JIOTUYECKUE ONIEPALIMN HaJl BHICKAa3bIBAHUSMU U
IIPEIUKATAMU;

- BBIJIEJIATD JIOTUYECKYIO CTPYKTYPY ONPEACIECHUM, CTPOUTh
oIpeieNIeHUe MOHATUH Pa3IMYHBIMU CIIOCO0AMU;

- IPOBOJIUThH AHAJIU3 NIPABUIILHOCTU YMO3AKIIIOUEHU;
BJIA/IETh!

- METOJaMH MaT€MaTU4YECKOT0 MOAEIMPOBAHNUS [IPH PELLIEHUH
MaTeMaTHYECKUX 3a7ay;

- AKCHOMATHYECKUM METOJIOM H3JI0KEHHSI MATEMaTHYECKOTO
COJIEPKaHUS;- MCCIIEN0BATEILCKAIMU YMEHUSAMH;

- IPUEMaMHU JIOTHYECKOTO MBILIUICHHUS;

- OCHOBHBIMHM ITPUEMAMHM J1OKA3aTENbCTBA U OIIPOBEPIKEHHUS.

BrimyckHuK 10JDKeH 0011a1aTh ciuenyrommume npodeccunonansubiMu kommeteHusamu (I1K) B
COOTBETCTBHUHU C BUIAMU JICITEIBHOCTU:

IIK-1. 20moenocmoio peanu3osviéams 00pa3osamesibHvle NPOZPAMMbBL NO YUEOHOMY RPeOMemy 6
COOMEemcmeuu ¢ mpedosaHuAMu 00pa306ameIbHbIX CMAHOAPM 08
neoazocuueckasn 0esamebHoCmb




IIK-1 roToBHOCTBIO
peann30BBIBATH
00pa3oBaTenbHBIC TPOTPAMMBI IO
yueOHOMY IPEMETY B
COOTBETCTBHH C TPEOOBAHUSIMHU
00pa3oBaTeNbHBIX CTAaHIAPTOB

3HaTh:

- pa3IM4HbIC TOAXOABI K IOCTPOCHUIO MHOKECTBA LIEJIBIX
HEOTPHUIATENILHBIX YHCET K 000CHOBaHHUE ONEpaluii Ha/l
LETBIMH HEOTPULATEIbHBIMU YUCIIAMH;

- OCHOBBI ITOCTPOEHUS TO3UIIMOHHBIX U HEMO3UIIMOHHBIX CUCTEM
CUMCJIEHUS, AITOPUTMBI ACHCTBUI B IECATUYHON CUCTEME
CUMCIICHHS;

- ONpEJIETICHUE U CBOKMCTBA OTHOLIEHUS JEIMMOCTH, OCHOBHBIE
MPU3HAKU JIETUMOCTH, aITOPUTMbI HAXOXKJIECHUS HAUMEHBIIIETO
00IIer0 KpaTHOTO ¥ HAUOOJBIIIETO OOIIEro NETUTENS;

- OmpeJIeleHUs] PAllMOHAIBHOTO, JEHCTBUTEILHOTO YHCEI U
oTiepalvii HaJl HUMH, 3aKOHBI apu()METHIECCKUX OTIepaITuii;

- OTIpEeEICHUE U CTIOCOOBI 3a/TaHMs YUCTTOBBIX () YHKIIHA;

- OMpeJIelIeHuEe YPaBHEHUI U HEPABEHCTB, CUCTEM U
COBOKYITHOCTEN YpPaBHEHHUI U HEPABEHCTB; OCHOBHBIE METO/IbI
pelIeHusl ypaBHEHU M, HEPABEHCTB; CUCTEM YPABHEHUN U CUCTEM
HEPaBEHCTB;

- OCHOBHBIE BEJIMYMHBI, H3y4aeMbI€ B HAYAJILHOM Kypce
MaTE€MaTHKH, €AMHUIBI UX U3MEPEHHUSI, 3aBUCHUMOCTb MEXY
HUMUY,;

- ompeJeeHus, CBOMCTBA U MPU3HAKH TUIOCKHUX U
MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (HUTyp;

- 3TaIlbl pEeHICHUs 3a/1a4 Ha MOCTPOCHHE (PUTYP C TTOMOIITBIO
LUPKYIIS ¥ JIMHENKH;

- BUJbI TEOMETPUYECKUX NMPEoOpa30oBaHUi Ha MIIOCKOCTH;
YMETh:

- WUIIOCTPUPOBATH PA3IMYHBIE MTOAXObI K MOHATHUIO LIETIOTO
HEOTPUIIATEIBHOTO YKCIIa PUMEpPaMU U3 KypcaMaTeMaTUKU
Ha4yaJIbHOM IIKOJIBI;

- 000CHOBBIBaTh BHIOOP ACMCTBUI TP PEIIEHUN TEKCTOBBIX
3a/1a4 C TOYKH 3PEHUS KaKI0r0 U3 TPEX MOAXOO0B K HOHITHIO
LIETIOr0 HEOTPULIATEIBLHOIO YHCIIA U HA SA3BIKE IIKOJbHON
MaTE€MaTHUKU;

- IPUMEHSATh MPU3HAKU AETUMOCTH, HAXOAUTh HAUOOIBINNI
OOIIMii TeNuTenh U HAaMMEHBIIIee 001ee KPaTHOE HATypalIbHBIX
YHCEJT;

- BBIIIOJIHATH BBIUNCIICHUS C PALIMOHAIBHBIMU,
NENUCTBUTEIbHBIMU YHCIIAMY;

- CTPOUTH rpapuKK YUCIOBBIX GYHKIUN (TIpSIMOK
MPOMOPIMOHAIEHOCTH U 0OPATHOM MPONOPIIMOHATHHOCTH,
JUHEWHOHN M KBaIpaTUIHOU (DYHKIIH);

- pemiath 1 00OCHOBBIBATH PELICHUS YPaBHEHH, HEPABEHCTB,
CUCTEM ypaBHEHHUH, CUCTEM HEPABEHCTB;

- pelaTh 3a/1a4u MIaHUMETPUH;

- U300paxkaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA INTIOCKOCTH;

- U3MEPATH BEIIMYHHBI, YCTAHABIUBATh 3aBUCUMOCTH MEXY
HUMUY,;

BIIAJIETh:

- OCHOBHBIMH MOHSTHUSIMU PA3AEIIOB 3JI€MEHTAPHOU MaTEeMAaTUKHU
(Teopus umucen, anredpa, reoMeTpus);

- Pa3IMYHBIMU MOAXOAAMH K U3YUEHUIO HATYPAIbHBIX YHCEI U
onepanuii HaJl HUMH;- OCHOBHBIMH IIPABUJIAMH U 3aKOHAMHU
JIOTUKH CYXKJICHUN U YMO3aKIIOUCHHI;

- cioco0aMu peleHus JIOTHYECKUX 33/1a4 CPeACTBaMHU TEOPUU
MHOXECTB




4 Oobvem oucyuniunvl u 6UObL y4eOHOU padomuol
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Ilepuoo 3auem
KOHmpona Yacwl 3ET Bcezo Bcezo Bcezo Ik3amen
Bcezo 504 14 72 46 26 388 44
Ilepguuii
mpumecmp 4 0,12 4 2 2
Bmopou
mpumecmp 68 1,88 8 4 4 51 Dk3aMeH-9
Tpemuii
mpumecmp 36 1,00 8 6 2 24 3ager-4
Ilamouii
mpumecmp 72 2,00 10 6 4 62
Hlecmoii
mpumecmp 72 2,00 6 4 2 62 3ager-4
Bocovmorn
mpumecmp 72 2,00 10 6 4 53 Ok3ameH-9
eeamutii
mpumecmp 72 2,00 8 6 2 55 DK3aMeH-9
Oounnaoyamolit
mpumecmp
36 1,00 6 4 2 30
Jeenaoyamutii
mpumecmp 72 2,00 12 8 4 51 Dk3aMeH-9

5 Cooeprrcanue oucyunaunot

51 Cooeporcanue mooyneit oucyunaunvt Mooynaw 1. Muoscecmea u onepayuu Hao Humu:

IlonsTue MHOXxecTBa. OneMeHT MHoOxecTBa. Ilycroe MHoxkecTBO. IIpuMeppl KOHEUHBIX H
OeckoHeuHbIX MHOXeCTB. CrnocoObl 3amaHus MHOXecTB. PaBHble MHOXecTBa. IlogmMHOXeECTBO.
YHuBepcaibHOe MHOXeECTBO. J{narpamMmel Dilniepa-Benna.

Mooyne 2. Muoscecmea u onepayuu Ha0 HUMU:

3alaHue MHOJYKECTB IIEPEUUCIICHHEM JJIEMEHTOB M YKAa3aHHUEM XapaKTEPUCTUYECKOIO CBOWCTBA
JJIEMEHTOB.

Onpenenenue NPUHAUICKHOCTH 3JIEMEHTAa MHOXKECTBY. V300paXxeHne YiMCcI0BOr0 MHOKECTBA Ha
KOOPJAMHATHOMU IIPSAMOM. Y CTAHOBJIEHHE OTHOILLIEHUM MEKy MHOKECTBAMM.

N300pakeHre OTHOLICHWH MEXJIy MHOKECTBAaMH C IIOMOLIbIO Auarpamm Oiinepa-BenHa.
Bolaenenue nogMHOKECTB U3 JaHHBIX MHOXKECTB.

Mooyne 3. Muoxcecmea u onepayuu Ha0 HUMuU:

Ilepeceuenne u o0ObEIUHEHHE MHOXKECTB. Pa3HOCTh JByX MHOXECTB, [ONOJIHEHHE [0
YHHMBEPCAIBHOTO MHOXECTBA. YUCIIO MOAMHOXKECTB KOHEUHOTO MHOXKECTBA. JIEKapTOBO IIPOU3BENCHUE
MHOXECTB. 3aKOHbI oOIlepaluil Haj MHOXecTBaMH. [loHATHE pa30MEeHusT MHOMKECTBa Ha IONAapHO
HerepeceKaouecs MoJAMHOKECTBa (Kiacchl). Paz0ueHne MHOXKECTBAa Ha KJIAcChl C MOMOIIBIO OHOTO,
JIBYX U TPEX CBOMCTB.

Haxoxnenue nepeceueHust 1 00beIMHEHNUS HECKOIBKUX MHOXECTB.

N300pakeHne mnepeceyeHruss W OOBEIUHEHHS MHOXECTB Ha JaMarpammax Oitnepa-BenHa.
N3o0paxkeHus: mepecedeHuss U OOBEIMHEHHUS UHUCIOBBIX MHOXKECTB Ha KOOPAWHATHOM MpPSIMOH.
VYcTaHOBIEHHE TPUHAUICKHOCTH 3JIEMEHTa IEPECeYCHUI0 U OOBEIUHEHUIO aHHBIX MHOXECTB.



Haxosxnenne pa3HOCTH ABYX MHOKECTB M M300paKEHHE €€ Ha Kpyrax Diiepa.

HaxoxneHnne 10omoaHeHHs TTOAMHOKECTBA 10 MHOXKECTBA

YcTaHOBIEHUE MTPABIIIBHOCTH MTPEICTABICHHOMN KiIacCU(UKAIIMK JAHHOTO MHOXKecTBa. Pa3ouenue
MHOKECTBA Ha KJIACCHI 110 OJJHOMY, IByM, TPEM CBOMCTBAM.

Haxoxxnenue nekaproBa MpoU3BEICHUSI HECKOJIBKUX MHOKECTB.

N3006paxkeHne Ha KOOPAMHATHOM TUIOCKOCTH ICKapTOBA TPOU3BEICHUS IBYX YHNCIIOBBIX MHOXKECTB.
YcraHOBIEHUE YUCIIOBBIX MHOXKECTB, IEKAPTOBO MPOU3BEACHUE KOTOPBIX MPEACTABICHO Ha PUCYHKE.

Mooyns 4. Coomeemcmeus u omHouwieHus:

CoOTBeTCTBUS MEXTy IeMeHTaMHu MHOKeCTB. CriocoObI 3ajaHust cOOTBETCTBUH. I'pad u rpaduk
cootBercTBUs. CootTBercTBHe, OOpaTHOoe naHHOMY. COOTBETCTBHE, MPOTHUBOINOJIOXKHOE JIaHHOMY.
B3aumMHO oOmHO3HAYHOE OTOOpaXKCHHE MHOXKECTBA HA MHOXECTBO. PaBHOMOIIHBIE MHOKECTBA.
OtHomieHuss Ha MHOXkecTBe. CmocoObl 3amanHus oTHomieHui. OTHOIIeHHE, OOpaTHOE JaHHOMY.
OTHOLlIEHWE, NTPOTUBOMOJIOKHOE JaHHOMY. CBOWCTBa OTHOLICHWH Ha MHOXecTBe. OTHOIIEHUE
SKBUBAJIEHTHOCTU. CBSA3b OTHOILIEHUS SKBUBAJICHTHOCTH C pa30MEHHMEM MHOXKECTBa Ha KIIACCHI
OTHOILIIEHUE TTOPSAKA.

Paznuunble criocoObl 3alaHusi COOTBETCTBHUSL MEXIY DJIEMEHTAMU JABYX MHOXecTB. [locTpoeHue
rpada u rpaduKa JaHHOTO COOTBETCTBHSL.

HaxoxaeHne cooTBeTCTBUS, 00PaTHOTO U MPOTHBOIIOJIIOKHOTO JAHHOMY. 3a/IaHie OTHOIIICHHS Ha
MHO>KECTBE Pa3JINYHBIMU CIIOCOOAMH.

HaxoxpaeHue oTHOIIEHHS, OOpaTHOTO U MPOTUBOIONOXKHOTO AaHHOMY. [locTpoenue rpada u
rpaduka 1aHHOTO OTHOLIECHUSI.

CBoiicTBa OTHOLIEHUSI HA MHOYKECTBE.

OtHomenne nopsiaka. OTHOIIEHUE SKBUBAJIEHTHOCTH

Mooyns 5. Mamemamuueckue npeonoxiceHus, UxX CMpyKmypa:

[Tonstue. O6beM U conepkanue MOHATHSA. OTHOUIEHUS MEXAY MOHATUAMH. OnpenensieMbie
HeomnpeaenseMbie moHATH. CrocoObl onpenenenus noHsTHii. CTPYKTypa ONpeNeNieHUus Yepe3 poa U
BUJI0BOE oTiInune. [IpumMepsl Takux onpeaeneHuii U3 MIKOJIbHOT0 Kypca MaTeMaTHKU 10 TPAIUIIMOHHON 1
BApUATUBHOU MPOrpaMMaM.

[lonsiTe BbICKa3bIBaHUS M TpeauKara (BbICKa3bIBaTEIbHOW (OpMBbI). 3HAU€HHWE HCTUHHOCTH
BBICKA3bIBaHUSA. MHOXECTBO HCTMHHOCTH Tmpeaukara. OTpullaHue BBICKa3bIBAaHUM M MPEAUKATOB.
KoHblOHKIMST W JU3BIOHKINS BBICKA3bIBaHUW © mnpeaukaTtoB. CocTaBieHHe TaOMUI] HCTUHHOCTH.
NMrnukanust ¥ S5KBUBaJICHIINS BBICKa3bIBAHUN U TIPEAUKATOB. TaOIUIIbl HCTUHHOCTH.

BrickasbiBaHue, 3HAaY€HHE HCTHMHHOCTH BbICKa3bIBaHMs. [IpeaukaT, MHOXECTBO HMCTUHHOCTH
npenuKara.

Otpuiianue BbICKa3bIBaHUW U MPeIUKATOB. KOHBIOHKIINS ¥ AU3BIOHKITUA.

Mooynb 6. Mamemamuueckue npeodiodceHus, ux CmpyKmypa:

OTHOIIEHUS CIIeAOBaHUS U PABHOCHIBHOCTH. HeoOX0IMMbIe U JOCTaTOYHBIC YCIOBUSI.

CtpoeHue TeopeMbl, BUAbl TEOPEM. 3aKOH KOHTPAIIO3UIUH.

Bricka3biBaHusg € KBaHTOPOM OOIIHOCTH. Bpicka3piBaHMsI C KBAaHTOPOM CYHIECTBOBAHMSL.
Ortpulilanue BbICKa3bIBaHUW C KBAHTOPAMH.

Cxembl TIPaBWIBHBIX YMO3AKJIKOUEHUW. AHAIW3 MPaBWIBHOCTH YMO3AKIIOUEHUN C MOMOUIBIO
Kpyros Jitnepa.

Mooyns 7. Tpu nooxooa Kk nHOCMPOECHUIO MHOMHCECM A UEIbIX HEOMPUUAMETbHBIX YUCE:

[TonsaTne 00 aKCHOMAaTHYECKOM METO/IE TOCTPOEHUS Teopru. AKkcrombl [leano. AkcnomaTrueckoe
OIIpeZIeNICHUE 1IEI0r0 HEOTpULaTeNbHOro uncia. [loHsaTue orpe3ka HaTypajJbHOTO Psiia YUCEN U cueTa
JJIEMEHTOB KOHEYHOTO MHOXeECTBA. [10pAIKOBBIE M KOJTMYECTBEHHBIE HATypaIbHbIC YHACIIA.

ITonsTHE HAaTypalIbHOIO YKMCIIA U HYJS C TOUKU 3pEHMS TEOPUM MHOXecTB. HaTypasibHoe uncio
KaK Mepa OTpe3Ka.

CBolicTBa MHOXKECTBA II€JIBIX HEOTpULATENbHBIX 4uceld. Muaykuus m nepaykuus. Ilonnas u
HEMOoJIHas UHAYKIUU. MeTo MaTeMaTniyeckoil MHAYKIH. OTHOIEHHS «PABHO», «MEHBIIE», «O0JIbILE)
Ha MHOXKECTBE LIEIbIX HEOTPHULIATEIbHBIX YHCEI.

CyMMa HaTypaJIbHBIX 4YHCEN. TeOpeTHMKO-MHOKECTBEHHOEC OOOCHOBAHHME CBOWMCTB CIIOXKCHUS.
PasHocTh HaTypanpHBIX uHCeNl. TeOpeTHKO-MHOXKECTBEHHOE OOOCHOBAHHME TMPAaBUJI BBIYUTAHUS.
[Ipou3sBeneHne HaTypanbHbIX yncell. TeopeTHKO-MHOKECTBEHHOE 000CHOBAHUE CBOMCTB YMHOXKEHHUSI.



YacTHOe HaTypaJIbHBIX Yncell. TeopeTHKO-MHOKECTBEHHOE 00OCHOBAHUE JICICHUS C OCTATKOM.
Mooyns 8. Tpu nooxoda Kk nOCIMPOEHUIO MHOMCECEA YENbIX HEOMPUYAMETbHBIX YUCEL:

Onpe;[eneHHe apH(bMeTqucxnx onepaum‘/'l Ha MHOXCCTBC LCJIbIX HCOTPULATCILHBIX YHCCI C
TOYKH 3pEHHS AaKCUOMAaTHKH, TEOPUU MHOXKECTB, M3MEpPEHHUs BEJIMYMH Ha MHOXECTBE IIEJIbIX
HEOTPUIIATEIIbHBIX YHuCeN. TaOIuIbl CIIOKEHUsT U YMHOKEeHHS. CBOMCTBA apu(PMETHIECKUX OIepaIui.
Henenue ¢ ocrarkoM. [IpaBuia cyMmMbl ¥ POU3BEICHMUSI.

3aKoHBI apu(PMETHIECKUX OTepaIui

HaTypaJII:HOC YUCJIO KaK MCpa BCIIMYUHBI, CMBICIT CYMMbI U Pa3HOCTH.

CMBICT MPOU3BCACHUA U YaCTHOI'O HATYPAJbHLIX YUCCI, MOJIYUYCHHBIX B PE3YJIbTATC U3MCPCHUSA
BCIIMYHH.

O6ocHOoBaHME BBIOOpa OIepanyidi MPU PEIICHHH TEKCTOBOW 3a7add, TJI€ HATYPAIbHOE YHCIIO
paccmaTpuBaeTcsi Kak Mepa BEJIMYUHBIL.

Perrenne TeKCTOBBIX 3ajauy HA4aJbHOIO Kypca MaTeMaTHKU C HCIOJIb30BAHUEM TparuecKux
WJUTIOCTPALIU.

Mooyas 9. Cucmemut cuucnenusn:

HOHHTI/IC CHUCTEMBbI CUUCIICHUA, HCIIO3UITMOHHBIX W ITO3UIIMOHHBIX CHCTEM CUMCIICHHA. 3aHI/ICb n
HAUMEHOBAHHE YHCEN B JIECATUYHON CHCTEME CUMCIICHHS. ANTOPUTMBI apu(PMETHIESCKUX NCHCTBUN Hall
I CJIbIMU HCOTpI/II_IaTGHBHBIMI/I YHucJIaMi B I[CCHTH‘IHOﬁ CUCTEMC CHUCJIICHU .

[To3unrOHHBIE CUCTEMBI CUMCIICHUS, OTIMYHBIC OT IECATUYHOM: 3aIUCh Yncia, apuMeTHIECKHE
JIEUCTBUA, MEPEX0] OT 3alKMCH YUCET B OJHOM CHUCTEME K 3amucH B Apyrou. [IpuMeHeHue NBOMYHON
CHCTEMBI CUMCIICHHUS.

Mooyns 10. /lenumocmep namypanvHvlx yucen:

OTHOIIEHHE AEIUMOCTH U €0 CBOMCTBA.

[Ipu3HaKku 1eTMMOCTH CYMMBI, Pa3HOCTH U npousBeaeHus. [Ipusnaku nenmumoctu Ha 2, 3,4, 5, 9,
25.

IIpocTsle U cOCTaBHBIE YUCTA.

AJITOPUTM pacro3HaBaHMS MIPOCTHIX YKCEIL.

Jloka3aTenbCTBO YTBEPKACHUN O AEITMMOCTH HATyPaJIbHBIX YHCET METOJIOM MOJHOW UHAYKIIUU

Mooynwe 11. Ilonoscumenvrnovle payuoHaIbHble YUCAA:

[Tonsitue npobu. PammonanbHOe umncio. ApudmeTudeckue omepardu Haj pardoOHAIbHBIMU
yuciaamMu. 3akoHbl apudmMernueckux omepanuii. CBOWCTBA MHOXECTBAa PAlMOHATBHBIX YHCEIL.
Hecaruunblie 1podbu. AIropuTmsl apudmMeTndeckux aAeucTBuid Hag HUMH. [IporieHTsl. OCHOBHBIE 3a1a4u
Ha MpoLEHTHI. ParimonanbHble Yrciaa Kak 0ECKOHEUHbIE JECITUYHbIC TEPUOANYECKHE Ipo0u.

3aayn Ha HaXOXACHHUE APOOU OT YHUCIIA.

3amaun Ha HAXOXKACHHWE YMCIA IO 33JaHHOMY 3HAYEHHUIO ApoOM. 3akayl Ha HaXOXKICHHE
OTHOILIEHHUS IBYX UHUCEIL.

3ajaun Ha HaXOJICHNUE MTPOLIEHTOB OT YHCJIA.

3ajaun Ha HAXO0XKJICHHME 4ucia MO 33JaHHOMY 3HAUYEHMIO IPOLIEHTOB. 3a/laud Ha HAXO0XKJICHUE
MIPOLICHTHOT'O OTHOILIEHMS IBYX YHCEIL.

[IpeBpameHne OOBIKHOBEHHBIX IpoO€i B NECATUYHBIE M JECATHYHBIX — B OOBIKHOBEHHBIE.
OmnpeneneHre BO3MOKHOCTH MTPEICTABICHUS OOBIKHOBEHHOM IpOOH B BUI€ KOHEUHOM AeCATUUHON (UUCTO
NEPUOANYECKOMN, CMEIIaHHOW EPUOIUYECKON ).

[IpencraBneHne 4YHCTO TEPUOJMUECKOM M CMEIIaHHOW MepuoandYeckor apobeit B Buie
JECATUYHBIX TPOOEH.

Mooynw 12. /leiicmeumenvnsle uucaa:

[lonsTHe wuppalMOHAIBHOTO uHKcia. becKoHeYHble MAEeCATUYHBIE HENePUOAMYECKHE IPOOH.
MHOXECTBO NEUCTBUTEIBHBIX YHCENl. ApudMETUYECKHE NCUCTBHUS HAJ NCUCTBUTCIBHBIMH UYHCIAMHU.
3akoHbl apu(METUYECKHUX orepanuii. ['eomeTpudeckas UHTEPIpPETAIUs MHOXECTBA JICHCTBUTEIBHBIX
yucen. CBONCTBa MHOXKECTBA JEHCTBUTEIbHBIX YHCEI

3ajaHus Ha OINpEENICHUE PAlMOHATBHOCTH JJAHHBIX Ynces. Beluncienne 3HaueHuil BhIpaXXEHUH C
MPPAlMOHATIBHOCTAMU.  YTNPOUIEHUE  BBIPAKEHUH, COAEpXKallMX  HppanuoHanibHOCcTH. Cymma
HaTypainbHbIX Yucesn. OO0CHOBaHUE CBOMCTB cliOKeHHs. PazHOCTh HaTypasibHBIX uucen. O00CHOBaHHE
IIpaBUJI BBIYUTAHHUS.

[TpousBeneHue HaTypaidbHBIX uucen. OOOCHOBaHHE CBOMCTB yMHOXKEHHs. YacTHOE HATYpaIbHBIX



ymces. O60CHOBaHME MTPaBUII JEJICHUS.
Mooynw 13. Beipasxcenusn. Qucnoesvle pynkyuu:

YucnoBoe BbIpaXE€HHUE M €ro 3HaueHue. YMCIoBbIE paBEHCTBA M HEPABEHCTBA, UX CBOMCTBA.
BripakeHue ¢ mepeMeHHOH, ero 00acTh onpeaeneHus. ToXIeCTBeHHbIC TpeoOpa30BaHus BEIPAKEHUH.
ToxnecTBo. PasznoxeHne MHOroO4IeHa Ha MHOKHUTEIH.

Onpenenenue uucinoBoi GpyHkiuu. Criocoos! 3aganus ¢ynkuuid. CoiictBa ¢yHkumii. ['papuk
dbyukun. [Ipsimast 1 00paTHast IPONOPIIMOHATFHOCTH, TUHEHHAS U KBaJpaTUdHast QYHKIIUU, UX CBOHCTBA
u rpaduxu. IIpeoOpazoBanus rpadukoB pynkuuit. O6patHas Gynkus. Kommnosunus ¢pyHkumit

ToxxnecTBeHHBIE TpeoOpa3oBaHUsl BbIpakeHHi. ToxaecTBo. PasnmokeHrMe MHOTOWICHAa Ha
MHOKUTEH.

Ompenenenne YucIoBON PyHKIMH, €e 001acTh OMPENEICHUS U MHOKECTBO 3HaUeHHM. [Ipsimas u
oOpaTrHas POMOPIIMOHAIBHOCTH, UX CBOMCTBA U rpauKH.

Jluneiinas QpyHKIus, ee cBoicTBa U rpaduk. KBagparnunas ¢pyHkuus, ee cBoicTBa U rpauk.

Mooyne 14. Ypasnenus, HepageHcmea, ux cucmemsvl U CO6OKYRHOCMU:

YpaBHEHUE C OJHOM NTEPEMEHHOM, MHOXKECTBO €0 PEIICHUN.

PaBHOCWIIBHBIE YpaBHEHHUsI, TEOPEMBI O PABHOCHIIBHOCTH YPaBHEHUN U UX CIEACTBUA. JIMHEHOE
YpaBHEHHE.

KBanpaTtHOe ypaBHEHueE.

JlpoOHO-paliuoHaNbHOE ypaBHEHHE. MeETONbl pELICHUs YpaBHEHWHA. YpaBHEHHE C JBYMs
NEPEMEHHBIMU. Y paBHEHHUE JIMHUU.

VYpaBHeHHE OKpykHOCTU. HepaBeHCTBa ¢ OAHON IIEPEMEHHOM.

PaBHOCUNIBHBIE HEpaBeHCTBA. TeopeMbl O paBHOCWIIBHOCTH HEPABEHCTB M UX CIEICTBUA. MeTobl
pelIeHNs HepaBeHCTB. MeTol MHTEPBAJIOB.

KBanpaTtHoe HepaBeHCTBO.

HepaBeHncTBa ¢ 1Byms nmepeMeHHBIMU. | padudeckoe pereHne HepaBeHCTB.

Mooynw 15. Inemenmul 2eomempuu:

['eomeTpuueckue Qurypbl Ha IMJIOCKOCTH, UX OINpEAENEHUs, CBOICTBAa M MPHU3HAKU, B3aUMHOE
pacnionoxenue. Muororpanuuku. [Ipusma, Bunbl npusMm. [lupamuna, Buael nupamuia. IIpaBuiibHbIC
MHOTOTpaHHUKHU. TeopeMa Diisiepa 0 MHOTOTpaHHHKaX. Tefa BpameHust (MUIuHAp, KOHYC, cdepa u map).
N300paxeHne MNpOCTPAHCTBEHHBIX (QUIYp Ha IUIOCKOCTH. OTambl BBIMOJIHEHHUS TE€OMETPHUYECKHX
noctpoeHni. OCHOBHBIE 331a4u Ha MIOCTPOEHUE C TOMOLIBIO HUPKYJIS U JIUHEHKH.

JIyu. Ortpesok. OxpyxHocTb. VYruel. IlapannensHble M NEPHEHAUKYJISPHBIE IPSMBIE.
TpeyroabHUKU. YeTbIpeXyroJIbHUKH.

Mooynb 16. Inemenmot 2eomempuu:

MHOrorpaHHUKH.
Tena BparieHus.

Mooyne 17. Beauuunwol, ux uzmepenue:

BenuunHa Kak CBOWCTBO peanbHBIX OOBEKTOB, MPOLECCOB, siBIeHUH. CKalspHas BeEIUYMHA,
OCHOBHBIE CBOMCTBAa OJHOPOJHBIX CKaJISpHbIX BenuuyuH. [loHAaTHe u3MepeHus: BenuuuHbl. Mcropus
pPa3BUTHUS CUCTEMbI €IMHUILL BEJIMUKMH. MexayHapoaHas cucteMa equHull. [rHa oTpes3ka Kak CKajispHas
BEJIMYMHA, CBOMCTBA JTMHBI. M3Mepenune miuHbl oTpe3ka. CTaHIapTHBIC €IWHMIIBI JTHHBI, OTHOIICHHS
Mexnay Humu. [lmomans Qurypsl, ee ocHOBHbIE cBocTBAa. CrocOOBI M3MEpeHHs Iuiomanei Guryp.
Equauner  miomaau. PaBHOBenmkue © - paBHOCOCTaBiIeHHBbIE ¢urypel. HaxoxaeHue moiomaan
PSIMOYTOJIBHUKA U IPYTHUX pUryp.

IloHsITHE BETUUHUHEL.

N3MepeHne BeTUYUHBI.

CBoiicTBa OJTHOPOHBIX BEJIUYHUH.

[TonsiTue nyMHBI 0Tpe3Ka u ee usmepenus. Enquuniiel qimuHel. OCHOBHbBIE CBOMCTBA JIJTMH OTPE3KOB.

[TonsTHS, CBSI3aHHBIE C IJTUHON OTPE3Ka: MEPUMETP MHOTOYTOJIbHUKA, TJTUHBI OKPYKHOCTH.

[TonsTre mmomanu ¢Gurypsl u ee u3mepenus. Exuauist uiomaau. OCHOBHBIE CBOMCTBA IIJIOIIA TN

¢urypsl. CriocoObI n3MepeHus miomaaei puryp. HaxoxaeHue miomaaei miockux Gpuryp.

PaBHOBENMKOCTh U PABHOCOCTABIEHHOCTh TEOMETPHUECKHUX PUTYP.

Mooyne 18. Beauuunwol, ux uzmepenue:

O0bem Tena u ero uaMepenue. CkalsipHble BEIMYMHBI Kypca MaTEeMAaTUKHU HAYaIbHOM HIKOJIBI



(BpeMs, ckopocTh, Macca U Jip.). CriocoObl M eIUHMIBI UX W3MEPEHHUS. 3aBHCHMOCTH MEXIY HUMHU.
[Tonsitne o6bema Tena u ero usmMepenus. Enuauib: oobema.
OcHoBHbIE CBOICTBa 00beMa Tena. Haxoxaenne 00beMoB MPOCTPAHCTBEHHBIX TEJ.
HOHHTI/IC MaCChI TCJIa U €€ I/IBMepeHI/ISI. E,Z[I/IHI/II_H:I MacCCHhI. OCHOBHBIC CBOI>'ICTB3. MaCCHhI T€J1a
[IpsiMo mpormnopIMoHanbHble BeNnYHHbL. OOpaTHO MPOMOPLUOHATIBHbBIC BETHUYNHBI

52 Cooeporcanue oucyunnunwt: Jlekyuu (26 u.)

53. Mooynw 1. Muoscecmea u onepayuu Hao Humu (2 u.)
Tema 1. MHOXECTBO, OTHOIICHHS MEXITY MHOKECTBaMHU (2 4.)

IlonsTne MHOXxecTBa. OnemMeHT MHoOxecTBa. Ilycroe MHoxecTBO. IIpuMeppl KOHEUYHBIX H
OeckoHEeuHBIX MHOXecTB. CmocoObl 3amaHus MHOXeCTB. PaBHble MHOXecTBa. [loaMHOXeECTBO.
YHuBepcaibHOe MHOXeECTBO. J{narpamMmel Dilniepa-Benna.

Mooyne 3. Muoxcecmea u onepayuu nao numu (2 u.)

Tewma 2. Oneparuu HaJ MHOXKeCTBaMH (2 4.)

[lepeceuenne u o0O0bEIMHEHHWE MHOXKECTB. Pa3HOCTh JBYX MHOXECTB, JOIOJHEHHE M0
YHUBEPCAIBHOTO MHOXECTBA. UMCIIO MOJMHOKECTB KOHEUHOIO MHOXECTBa. J[eKapTOBO MpOU3BEICHUE
MHO’KECTB. 3aKOHBI omepanuii Haj MHokecTBaMu. [loHsTHE pa30uMeHHs MHOXECTBAa Ha IOMapHO
HelepeceKarIrecs MoAMHOXKeCTBa (Kiacchl). Pa30neHne MHOXKECTBA Ha KJIAcChl ¢ TIOMOIILIO OJTHOTO,
JIBYX U TPEX CBOMCTB.

Mooyns 4. Coomeemcmeusn u omuowenus (2 u.)

Tewma 3. CooTBeTCTBHS ¥ OTHOIIEHUS (2 4.)

CooTBeTCTBUSI MEXTY dIeMeHTaMU MHOXeCTB. CriocoObI 3aaHus cooTBeTcTBUM. ['pad u rpaduk
cootBercTBUsi. CooTBercTBHe, oOpaTHOoe naHHOMY. COOTBETCTBHE, IPOTHUBOIOIOXKHOE JTaHHOMY.
B3aumHO onHO3HAYHOE OTOOpakKeHHME MHOXKECTBAa HA MHOXECTBO. PaBHOMOIIHBIE MHOKECTBA.
OtHomienuss Ha MHOXkecTBe. CmocoObl 3amanusi oTHomieHui. OTHOIIEHHE, OOpaTHOE JaHHOMY.
OTHOILlIEHWE, NPOTUBOMOJIOKHOE JaHHOMY. CBoOiCTBa OTHOLICHWH Ha MHOXkecTBe. OTHOIIEHUE
OKBUBAJIEHTHOCTU. CBS3b OTHOIICHHS SKBHBAJICHTHOCTH C pa30MEHHMEM MHOXKECTBA Ha KIIACCHI
OTHOILIIEHUE TTOPSIKA.

Mooyns 5. Mamemamuueckue npeonoxicenus, ux cmpykmypa (2 u.)

Tewma 4. [lonsitue. Boicka3zbiBanust v npeauKkarsl (2 4.)

[Tonstue. O0beM U copepkanue MOHATUSA. OTHOMICHUS MEXAY MOHATHUsAMU. OmpeaenseMbie U
HeomnpeaenseMbie MoHATHS. CrocoObl onpenenenus noHsTuii. CTPyKTypa ONpeNesieHUus Yepe3 poa U
BUJI0BOE OTiInure. [IpuMepsl Takux onpeaeneHuil U3 MIKOJIBHOTO Kypca MaTeMaTHKU IO TPATUITMOHHON 1
BAapUATUBHOU ITPOrpaMMaM.

[TonsiTe BBICKa3bIBaHUS M TpeauKara (BbICKa3bIBaTENbHOW (OpPMBI). 3HAYCHUE HCTHHHOCTH
BBICKa3bIBaHUSA. MHOXECTBO HCTHHHOCTH Tpeawkara. OTpullaHWe BBICKa3bIBAHUM M TPEIUKATOB.
KOHBIOHKIIMSIT W JU3BIOHKIMS BBICKa3bIBaHUN u mpenukatoB. CocTaBieHHe TaOIWIl WCTUHHOCTH.
NMrnukanust ¥ S5KBUBaJICHIINS BBICKa3bIBAHUN U TIPEAUKATOB. TaOIUIIbl HCTUHHOCTH.

Mooyas 7. Tpu no0xo0a K nOCHPOEHUIO MHOMCECH A UENbIX HeOmPUyameabHvlx yuce (24.)

Tema 5. Onpeenenrie HaTypaJbHOTO yncia (2 4.)

[TonsiTre 00 aKCHOMATHYECKOM METO/Ie TOCTpOoeHus Teopun. AKcuomsbl [leano. AkcmomaTudeckoe
OMpeJieJICHUE LeJIOT0 HeoTpuuaTeabHoro yucia. [loHsTue oTpe3ka HaTypalabHOTO psija YUCENT U cueTa
3JICMCHTOB KOHCYHOI'O MHOKCCTBA. HOp}II[KOBBIG U KOJIMYCCTBCHHBIC HaTypaJII:HBIe qucia. HOH}ITI/IG
HATypaJIbHOIO YUCIIA U HYJISI C TOYKU 3pEHUsI TEOPUU MHOeCTB. HaTtypalibHOE YnciIo Kak Mepa OTpe3Ka.

CBoiicTBa MHOXKECTBA UEIbIX HEOTPULATENbHBIX 4ucend. Muaykuus u aenykuus. [lonnas u
HEMOJIHAs MHIYKIIUA. MeTo; MaTeMaTniecko HHAYKIUU. OTHOIEHUS «PAaBHOY», «MEHBIIIEY, «OOJIbIIES)»
Ha MHOYKECTBE IIEJIBIX HEOTPUIIATEIBHBIX YUCE.

Mooynw 8. Tpu nooxooa K nocmpoeHuro MHOMCECMEa YeablX HeOMpPUYAmMenbHviX uucen (2u.)
Tema 6. Apudmernueckue ornepanuy HaJl 1EIbIMA HEOTPUIATEIHbHBIMH YncIamMu (2 49.)

OnpeneneHHe apI/I(bMeTI/I‘-IeCKI/IX onepaunﬁ Ha MHOXCCTBC LCJIbIX HCOTPULATCILHBIX YHCCIT C
TOYKH 3pCHUSA AKCHOMATUKH, TCOPHUU MHOXKCCTB, HU3MCPCHHUA BCIMYMH HA MHOXCCTBC ICIIbIX
HEOTPUIATENHBIX YnceN. TaOnuipl clokeHuss U yMHOKeHHs. CBONCTBA apr(PMETHUECKUX OMEpaIUi.
Henenue ¢ ocrarkoM. [IpaBuia cyMmMbl U TPOU3BEACHUS.

Mooyas 9. Cucmemul cuucnenus (2 u.)



Tema 7. Cuctemsbl cuncnenus (2 4.)

[TonsiTHe cucTeMbl CYMCIIEHUSI, HETTO3UIIMOHHBIX U MO3WLIUOHHBIX CHCTEM CUMCIEHUS. 3alluch U
HAaWMEHOBAHHE YUCEN B JIECATUYHON CHUCTEME CUMCIEHUSA. AJITOPUTMBI apu(METHUUECKUX TEHCTBUNA HaJ
LEJIBIMU HEOTPULIATEIbHBIMU YHCIIAMU B IECATUYHON CUCTEME CUMCIICHUSI.

[To3uimOHHBIE CUCTEMBI CUMCIICHUS, OTJIIMYHBIEC OT ACCSITUYHON: 3aluCh YHclia, apupMeTHIecKre
JIEHCTBHUs, IEPEXO] OT 3alMCU YHUCEJ B OJHOM CHCTEME K 3amucu B Apyrou. Ilpumenenue aBondHOU
CHUCTEMBI CUMCIICHUS.

Mooyns 11. Ilonosxxcumenvusie payuonanvhuule yucaa (2 4.)

Tema 8. PartmonanbHble YKCiia U oniepanuy HaJa HUMH (2 4.)

[Tonsitue npobu. PammonambHOe umcio. ApudmeTudeckue omeparuu HajJ pardoOHAIbHBIMU
yuciaamMu. 3akoHbI apudmMernueckux omepanuii. CBOWCTBA MHOXECTBAa PAlMOHAIBHBIX YHCEIL.
Hecsatuunbie ApoOH. AITOPUTMBI apu(PMETHIECKUX NeWCcTBUM HaJ HUMH. [IporienTh. OCHOBHBIE 3a1auu
Ha MPOIICHTHI. PanroHanbpHbIe Ynciaa Kak 0ECKOHEUHBIC ACCITUYHBIC TIEPHONICCKIE

Mooyns 12. /leiicmeumensvusie yucna (2 u.)

Tema 9. [leticTBuTenbHbIe rca (2 4.)

[TonsiTHE WPPALMOHAILHOTO YHWCIA. bBECKOHEYHBIC MAECATUYHBIC HENMEPHOANYECKHE IPOOH.
MHOXeCTBO JI€HCTBUTENBHBIX 4YuCeNl. ApUpMeTHYeCKHe ACUCTBUS HaJ NCHCTBUTEIBHBIMU YHCIAMHU.
3akoHbl apu(METUYECKHUX omepanuii. ['eomeTpudeckas UHTEPIpPETAIUs MHOXECTBA JICHCTBUTEIbHBIX
yucen. CBONCTBa MHOXKECTBA JEHCTBUTEIBHBIX YMCET

Mooyns 13. Buipasicenusa. Qucnoswie ghynkyuu (2 u.)

Tema 10. Beipaxkenus. @ynkuun (2 4.)

UucnoBoe BbIpaXE€HHUE M €ro 3HaueHue. YMCIOBbIE paBEHCTBA M HEPABEHCTBA, UX CBOMCTBA.
BripaxkeHue ¢ mepeMeHHOM, ero o0nacTs onpeaencHus. ToxaeCcTBEeHHbIE MTPe0Opa30BaHMsl BEIPAKECHUH.
ToxnectBo. PaznoxkeHne MHOTOUJIEHa HA MHOKHUTEIIH.

Onpenenenue uucnoBoit GpyHkiuu. Criocoos! 3aganus ¢ynkuuid. CoiictBa ¢yHkumid. ['papuk
byukun. [psimast 1 0o6paTHas NPONOPLUUOHATBLHOCTH, TUHEHHAS U KBaJpaTu4yHast QyHKIIUHU, UX CBONCTBA
u rpaduku. [IpeodpazoBanus rpaduxoB ¢yaknuii. O6parHas hyakuus. Kommosurus GyHkimit

Mooynw 15. Inemenmul 2eomempuu (2 u.)

Tema 11. DnemenTsl TeomeTpuu (2 4.)

I'eomeTpuueckue Gurypbl Ha IMIOCKOCTH, UX OINpPEACNEHUs, CBOMCTBA W MPHU3HAKHU, B3aUMHOE
pacnonoxenue. Muororpanuuku. [Ipuszma, Bunbl npusMm. [lupamuna, Buael nupamui. IIpaBuiibHbIC
MHOTOTpaHHUKHU. TeopeMa Diisiepa 0 MHOTOTpaHHHMKaX. Tefa BpameHus (IUIuHAp, KOHYC, cdepa u mrap).
N300paxeHne MNpOCTPAHCTBEHHBIX (QUIYp Ha IUIOCKOCTH. OTambl BBIMOJIHEHHUS TE€OMETPHUUYECKHX
nocTpoeHui. OCHOBHBIE 33JJa4H Ha MOCTPOCHHUE C IOMOMIBIO LIUPKYIIS U JIMHEUKU.

Mooynw 17. Beruuunwi, ux usmepenue (2 u.)

Tema 12. Benuuunsbl, ux uzmepenue (2 4.)

BenuunHa kak CBOWCTBO peanbHBIX OOBEKTOB, IMPOILECCOB, siBIeHUH. CKalspHas BEIUYMHA,
OCHOBHBIE CBOMCTBAa OJHOPOJHBIX CKaJISpHbIX BenuuyuH. [loHATHe u3MepeHust BenuuuHbl. Hcropus
pPa3BUTHUS CUCTEMbI €IMHULL BEIMUMH. MexXayHapoaHas cucteMa equHull. [rHa oTpes3ka Kak CKajspHas
BEJIMYMHA, CBOMCTBA IIMHBL. M3MepeHue anuHbl oTpe3ka. CTaHAapTHBIE €UHUIIBI JUIMHBI, OTHOIICHUS
Mexnay Humu. [lmomans Qurypsl, ee ocHOBHbIE cBoWcTBAa. CHocOOBI M3MEpeHHs Iulomanei ¢Guryp.
Enuaunel  mmomanu. PaBHOBenmkMe W paBHOCOCTaBIeHHBbIE (GUTYpbl. HaxokneHue TUIOmagu
IPSIMOYTOJIBHUKA U IPYTHUX pUryp.

Mooyne 18. Beauuunwi, ux uzmepenue (2 u.)

Tema 13. 3aBUCHUMOCTB MEXy BenTudrnHaMHA (2 4.)

O0beM Tena u ero m3Mepenue. CKalsspHbIe BETHMYHUHBI Kypca MAaTeMaTUKH HAYaJIbHOMN IIKOJIBI
(Bpemsi, CKOpOCThb, Macca H JIp.). CiocoObl ¥ €MHULIBI UX U3MEPEHUs. 3aBUCUMOCTH MEXKIY HUMH.

54 Cooeprcanue oucyunnunwvt: Ilpakmuueckue (46 u.)

35 Mooyns 2. Muoscecmea u onepayuu nao numu (2 4.)

Tema 1. MHOXECTBO, OTHOIICHHS MEX1Y MHOXKEeCTBaMHU (2 4.)

1. 3amaHue MHOKECTB IIEPEUNCIEHUEM JIEMEHTOB U YKa3aHHEM XapaKTEPUCTUYECKOTO CBONCTBA
JJIEMEHTOB.



Ornpenenenne NpUHAIEKHOCTH AIEMEHTa MHOKECTBY.

N3o6paskeHne YMCcI0BOro MHOXKECTBA Ha KOOPIMHATHOM MPSMOI.

YcTaHOBIEHNE OTHOLIEHUN MEXIY MHOKECTBAMM.

N3006pakeHne OTHOIIEHUI MEX 1y MHOKECTBAMHU C IIOMOUIBIO TuarpamMm Diiiepa-BenHa.
Briaenenue nogMHOXKECTB U3 JaHHBIX MHOYKECTB.

Mooyab 3. Muoscecmea u onepayuu nao numu (2 4.)

Tema 2. Onepanuu Hax MHOXKECTBaMU (2 4.)

Nk W

Haxoxnenne nepeceueHust 1 00beIMHEHNUS HECKOIBKUX MHOKECTB.
N3obpakenue nepeceyeHus: 1 00beAMHEHHS] MHOKECTB Ha IMarpammax Jitepa-Benna.
N3006pakeHus nepecedeHrs: 1 00beAMHEHUS YUCIOBBIX MHOXKECTB HA KOOPAMHATHOU MPSIMOH.

YcranopieHue MPUHAMJICIKHOCTHU 3JICMCHTA MECPCCCUCHUTIO U OG’bGI[I/IHeHI/IIO JaHHBIX MHOXKCCTB.

Haxoxaenne pa3HOCTH JBYX MHOXECTB M H300paKeHUE ee Ha Kpyrax Diliepa.
HaxoxaeHue nonoaHeHns IMOAMHOKECTBA 10 MHOKECTBA
YcTaHoBIIEHUE PAaBUILHOCTH MPEICTABICHHON KiacCu(UKAIIMKN TaHHOTO MHOXKECTBA.
Pazbuenre MHOKECTBA Ha KJIACCHI IT0 OJJTHOMY, JIBYM, TPEM CBOHCTBaM.

9. Haxoxnenue nekapToBa MPOU3BEICHUSI HECKOJIBKUX MHOMXECTB.

10. M3obpakeHne Ha KOOPIWHATHOW IUIOCKOCTH JEKapTOBa MPOU3BEIEHUS JBYX YHCIIOBBIX
MHOJKECTB.

11. YcraHoBieHUE YHCIOBBIX MHOXKECTB, JIEKAPTOBO MPOM3BEICHUE KOTOPBIX MPEACTABICHO HA
pHUCYHKE.

Mooyns 4. Coomeemcmeus u omuowenus (2 u.)

PN R WD =

Tema 3. CooTBeTCTBHS U OTHOIIEHUS (2 4.)

Paznuanpie criocoObl 3aaHMsl COOTBETCTBHS MEXKITY DJIEMEHTaAMU JBYX MHOYKECTB.
[TocTpoenue rpada u rpaduka JTaHHOTO COOTBETCTBUSI.

Haxosxnenne cooTBeTCTBHUS, 00pATHOTO U TIPOTHUBOIIOJIOKHOTO TAHHOMY.
3amaHre OTHOMICHHS HA MHOKECTBE Pa3IMYHBIMH CIIOCOOaMH.

Haxosxenue oTHOIIEeHHs, 00paTHOTO W MTPOTUBOIIOIOKHOTO TAHHOMY.
[TocTpoenue rpada u rpaduka JTaHHOTO OTHOIIICHHUS.

CBoiicTBa OTHOIICHUS HA MHOYKECTBE.

OrtHouenune nopsiaka. OTHOIIEHUE YKBUBAJICHTHOCTH

XN B W=

Mooyns 5. Mamemamuueckue npeonoxicenus, ux cmpykmypa (2 u.)
Tewma 4. Jlornueckue onepanuu (2 4.)

1. Bricka3piBaHME, 3HAYECHUE HCTHHHOCTHU BHICKA3bLIBAHUS.
2. IlpenukaT, MHOXECTBO HCTUHHOCTHU MPEIUKATA.

3. OTpunianve BbICKa3bIBAHUM 1 IPEIUKATOB.

4. KOHBIOHKIUS U IU3BIOHKIIHS.

Mooynb 6. Mamemamuueckue npeonodxcenus, ux cmpykmypa (4 4.)
Tema 5. Teopembl. KBanTopsr (2 4.)

OTHo1IEHUS ClIeJOBaHUSI U PABHOCUIIHLHOCTH.
HeoOxoaumbie U JOCTAaTOYHBIE YCIOBUS.
CtpoeHue TeopeMbl, BUIbI TEOPEM.

3aKOH KOHTPanO3UIIUH.

Bricka3biBaHus ¢ KBAHTOPOM OOIIIHOCTH.
Bricka3bIiBaHUs ¢ KBAHTOPOM CYILIECTBOBAHUSI.
Ortpuiianue BbICKa3bIBaHUN C KBAHTOPAMH.

Nk =

Tema 6. YMo3akimodueHus (2 4.)

1. CxeMmbl IpaBUIBHBIX YMO3AKJIIOUEHUM.
2. Ananu3 npaBUILHOCTH YMO3aKJIIOUEHHUH C MOMOUIBIO KpYTroB Didiepa.

Mooyas 7. Tpu no0xo0a K nOCHPOEHUIO MHOMCECHEA UENbIX HeoOmpPUuyameabHvix yuce (24.)
Tema 7. ApudMeTndeckue onepamnny Haj MeTbIMA HEOTPUIIATSIbHBIME YUCIIaMu (2 4.)

1. Cymma HaTypaiabHBIX Yyhcel. TeopeTHKO-MHOKECTBEHHOE 00OCHOBAHHUE CBOMCTRB CIIOKECHUSI.
2. Pa3HocTh HaTypasibHBIX 4Kcell. TeopeTnko-MHOKECTBEHHOEe 000CHOBAHNE MTPABHII BBIYUTAHHUSL.
3. IlpousBeneHre HATypalbHBIX YHCEN. TEOPETUKO-MHOKECTBEHHOE OOOCHOBAaHHME CBOMCTB



YMHOXEHHUS.
4. YacTHOE HATYpaJIbHBIX YHCEI. TEOpETHKO-MHOKECTBEHHOE 0OOCHOBAHUE JCIICHUS C OCTAaTKOM.
Mooynw 8. Tpu nooxooa K nocmpoeHuro MHOMCECMEa YeablX HeOmpuyamenbHvix uucen (4u.)
Tewma 8. Apudmernueckue onepanuu HaJl 1EIbIMA HEOTPUIATEIHHBIMH YncIamMu (2 49.)
3akoHbI apu(PMETUIECKUX Onepanui
Tema 9. I'paduyeckrie WILTIOCTpAIIUK MIPH PEILICHUH 3aja4 (2 4.)

1. HarypanbHOe 4ncI0 Kak Mepa BEJIMYHUHBI, CMBICII CYMMBbI M pa3HOCTH.

2. CwmbICH IPOU3BEACHHS U YACTHOTO HATYPAIbHBIX YHCE, TOJIYUEHHBIX B PE3YJIbTaTe H3MEPECHUS
BEJIMYKH.

3. Ob6ocHoBaHME BHIOOpA OMEpaIyii NpU peleHHNH TEKCTOBOM 3aJauu, TJie HaTypaJlbHOE YHCIO
paccmaTpuBaeTcsi Kak Mepa BeJINYMHBI.

4. PemieHue TEKCTOBBIX 3aJa4 HA4aJbHOTO Kypca MaTeMaTHKHU C UCIIOJIb30BAHUEM IpadUyecKux
WJUTIOCTPALIMIA.

Mooyns 10. [lenumocmey namypanvuvix uucen (4 u.)

Tema 10. ITpu3naku genmumoctu (2 49.)

1. OTHOLIEHHE NENUMOCTH U €r0 CBOMCTBA.

2. Ilpu3HaKku JEeTMMOCTH CYMMBI, Pa3HOCTH U MPOU3BEACHHUS.

3. Ilpusnaku nenumoctH Ha 2, 3,4, 5, 9, 25.

Tema 11. IlpocTthie u cocTaBHBIC yncna (2 4.)

1. TIpocThie U cOCTaBHBIE YKCTIA.

2. AnropuTM pacrno3HaBaHMs POCTHIX YHCEI.

3. Jloka3aTelnbCTBO YTBEPKICHUHN O JEIMMOCTH HATYypPAIbHBIX YUCENl METOIOM MOJTHON WHTYKITHH

Mooynw 11. Ilonoxrcumenwvnusie payuonaivrole uucaa (4 u.)
Tema 12. 3amaun Ha apodu (2 4.)

3amaun Ha HAXOXKJEHUE APOOH OT YHCIIA.

3amaun Ha HAXOXK/ICHUE YKCIIA 110 33IAaHHOMY 3HAYEHUIO JPOOH.
3amaun Ha HAXOXK/IEHWE OTHOIIECHHUS JIBYX YUCE.

3amaun Ha HAXOXK/IEHWE MTPOIICHTOB OT YKCJIA.

3amaun Ha HAXOXK/IEHWE YKCIIA 110 33JJaHHOMY 3HAYCHHUIO TIPOIICHTOB.
3amaun Ha HAXOXK/IEHWE MTPOLIEHTHOT'O OTHOIICHHUS IBYX YUCE.

A e

Tema 13. beckoHeuHbIe TeCATUYHBIC IEPUOANYECKHE qpooH (2 4.)

1. IIpeBpaiieHne 0OOBIKHOBEHHBIX APOOEH B JECATUUHBIEC U AECATUYHBIX — B OOBIKHOBEHHBIE.

2. OnpeneneHne BO3MOXKHOCTH TPEACTABICHUS OOBIKHOBEHHOW JpoOM B BHUIE KOHEYHOU
JECATUYHOM (YUCTO MEPUOIUICCKOM, CMEIIIAHHOW TIEPHUOTUIECKON ).

3. IlpeacraBieHne YUCTO MEPUOAMYECKOM M CMELIAHHOM Nepuoauveckoil apobeit B Buze
JECSTHYHBIX APOOEH.

Mooynw 12. /leiicmeumensnsie uucaa (2 u.)

Tema 14. JleiicTBuTensHbIe uncina (2 4.)

3aI[aHI/I$I Ha ONpCACICHUC pallUOHAJIBHOCTH JAHHBIX YHUCCII.

Brlunciienre 3HaueHni BBIPAXKEHUN C UPPAIUOHATBHOCTSIMU.
VYnpoleHne BeIpaXXeHU!, CoaepKalinux HppalioOHAIbHOCTH.

CyMMma HatypasibHBIX drcesl. OO0CHOBaHHME CBOMCTB CIIOKCHHUS.
Pa3zHocts HAaTypaJdbHbIX YUCCII. OGOCHOBaHI/Ie IMpaBUJI BBIYUTAHHA.
[IpousBenenne HaTypabHBIX yucesl. OOOCHOBaHKE CBONCTB YMHOKEHUSI.
. YacTHoe HaTypanbHbIX yucesl. O60CHOBaHME MPaBUII ICJICHUS.

N R W~

Mooyns 13. Buipasicenusa. Qucnoeswie ghynkyuu (2 u.)

Tema 15. Boipaxkenust. @yHkiuu (2 4.)

ToxxnecTBeHHBIC TTPE0OpPa30BaHMS BhIpaKeHUM. TOXKIECTBO.

PaznoxxeHre MHOTOWIEHa HA MHOKUTEIH.

Omnpenenenne 9UCI0BOM (PyHKIINUHU, €€ 00IaCTh ONPEACTICHUS U MHOKECTBO 3HAUCHUH.
[Ipsimast u oOpaTHAs TPOMOPIMOHATILHOCTH, X CBOWCTBA U Ipa(UKH.

Jlunelinas QpyHKIUS, €€ CBOHCTBA U rpaduk.

Il



6 Ksamparuunas GpyHKIHsA, €€ CBOMCTBA U Tpad UK.

Mooyne 14. Ypaeuenus, nepagencmaea, ux cucmemvl u coeokynnocmu (4 u.)

Tema 16. YpaBHeHUs ¢ OAHOU U IBYMs TIepeMEHHBIMU (2 4.)

YpaBHEHUE ¢ OAHOU IEPEMEHHOM, MHOKECTBO €r0 PEIICHUM.

PaBHOCHITBHBIC YpaBHEHUS, TEOPEMBI O PABHOCUJIBHOCTH YPABHEHHM U UX CJICICTBUSI.
JIuneliHOE ypaBHEHHE.

KBanpaTHOoe ypaBHeHue.

Jpo6HO-paninoHanbHOE ypaBHEHHE. METO bl pelIeHUs] YPaBHEHHA.
YpaBHEHHE C IBYMS IEPEMEHHBIMU. Y PABHCHUE JINHUH.
YpaBHEHHE OKPYKHOCTH.

NN hs wW =

Tema 17. HepaBeHcTBa ¢ 01HOM U JBYMsI IEpEMEHHBIMU (2 4.)

1. HepaBeHCcTBa ¢ OHON TEPEMEHHOM.

2. PaBHOCHIIBHBIE HEPABEHCTBA. TeOpeMbl O PAaBHOCUIILHOCTH HEPABEHCTB U UX CIIEICTBHUS.
3. Metoapl penieHus: HEpaBeHCTB. MeTo1 MHTEPBAJIOB.

4. KBagpaTHOE HEPABEHCTBO.

5. HepaBenctBa ¢ nBymsi nepeMeHHBIMH. [ padudeckoe pereHne HepaBeHCTB.
Mooyns 15. Inemenmot 2eomempuu (2 u.)

Tewma 18. ITnockue reomerpuueckue Gurypsi (2 4.)

1. JIyu. Otpe3ok. OKpy>KHOCTb. YTJIbI.

2. IlapannenbHble U NEPIECHAUKYIISIPHBIE MPSIMBIE.

3. TpeyronabHUKHU.

4. YeTbIpeXyTrOJbHUKH.

Mooynw 16. Inemenmot 2eomempuu (2 4.)

Tema 19. [IpocTpaHcTBEHHBIE TeOMeTpHUECKUE (Urypsl (2 4.)

1. MHOrOrpaHHHKH.

2. Tena BpanieHus.

Mooyne 17. Beruuunwi, ux uzmepenue (4 u.)

Tewma 20. [Tonsitue Benmuuubl. [[nmuHa otpeska (2 4.)

[loHsiTHE BEMUYUHBI.

N3Mepenne BeTMYnHBI.

CBolicTBa OTHOPOAHBIX BEJIMYHH.

[TonsiTrie IMHBI OTpE3Ka U ee u3MepeHus. ENUHUIBI ATUHBL.

OCHOBHBIE CBOMCTBA JJINH OTPE3KOB.

[TonsiTus, CBA3aHHBIE C ITMHON OTpe3Ka: NEPUMETP MHOTOYTOJIbHUKA, ITTUHBI OKPY>KHOCTH.

A e

Tewma 21. ITnomans Gurypsl, ee usmeperue (2 4.)

[MonsTre mnomanau Gurypsl u ee u3MepeHusi. EAMHUIIBI TI0MIaH.
OCHOBHBIE CBOMCTBA TUIOMATH (PUTYPHI.

Crioco0sI U3MEPEHUS TUIOIAeH QUTYP.

Haxosxnenue miomasei miockux Guryp.

PaBHOBENHMKOCTh U PABHOCOCTABIEHHOCTh T€OMETPUUECKUX (PUTYp.
Mooyne 18. Beauuunwi, ux uzmepenue (4 u.)

Nk =

Tema 22. O6beM u Macca Tena, ux usmepenue (2 4.)

1. TlonsTtue oObema Tena u ero u3mepeHus. Exuauisr oobema.
2. OCHOBHEIC CBOMCTBa 00bEMa Tea.

3. Haxoxnenne 00beMOB IPOCTPAHCTBEHHBIX TEJI.

4. Tlonarue Macchl Tea U €€ u3MepeHus. EnMHUIBI MacChI.

5. OCHOBHBIE CBOMCTBA MacChI Te€a

Tewma 23. 3aBUCUMOCTB MEXy BeTUnUnHaMU (2 4.)

1. [IpsiMo mpornopuHOHABHEIE BETUYHHEI.

2. OGpaTHO MPONOPITMOHATHHBIC BETHYNHBI

6. Ilepeuenv yuedOHO-mMemoouyecko2o oobecneuenus O01sA CAMOCHMOAMENbHOU pPadOMbl



odyuarwuxca no oucyuniaune (Mooyio)
&1 Bonpocwel u 3a0anus 0na camocmoamenbHol padomol

Bmopoiu mpumecmp (51 u.)

Mooyas 3. Muoswcecmea u onepayuu nao numu (26 u.)

Bun CPC: *[loaroroBka K NpakTHYECKUM / 1a00PaTOPHBIM 3aHATUSIM

[IpuBecTu npuMepsl MHOXKECTB (KOHEUHBIX, OECKOHEYHBIX, ITyCTHIX ).

[TpousBecTr pazdueHNe KaKUX-THO0 MHOKECTB Ha KJIACCHI IO OJHOMY, IBYM, TPEM CBOWCTBAM.

B ydyeOHukax MaTeMaTuku U HHGOPMATUKU JUIsl HAYAIbHOM IIKOJIbI HAMTH 3a/1aHusl, BBITIOJHEHHE

KOTOPBIX OCHOBAHO Ha MIPUMEHCHUHN TCOPECTUKO-MHOKCCTBCHHBIX TTOHSTHH.

IIpuBecTr mpuMepsl U3 pa3iIUYHBIX IPEAMETOB HAYaJIbHOW IIKOJBI, B KOTOPBIX HUCIIOIB3YIOTCS
TEOPETUKO-MHOKECTBEHHBIE ITOHATUS.

CocTaBUTh II10CCapHUil TEOPETUKO-MHOKECTBEHHBIX TEPMUHOB.
Mooynw 4. Coomeemcmeus u omuowienus (25 u.)
Bunx CPC: *IloaroroBka K mpakTHYECKUM / TAOOPATOPHBIM 3aHATHUSIM

BBINOJHUTE CpaBHUTENBHBIA aHAJINU3 MATEMAaTUYECKUX OINMPEACIEHUN U3YyYaeMbIX MOHSATUN C UX
TPAaKTOBKOM, TAHHOM B TOJIKOBBIX CJIOBapsX.

Bbiienuth OCHOBHBIE COOTBETCTBUS M OTHOLICHHUS MEXKY 00BEKTaMH, KOTOPBIE PACCMATPUBAIOTCS
B y4eOHMKAX MaTEeMaTUKHU JJIs1 HAYaJIbHOU IIIKOJIBI.

BbisiBUTE cnocoObl 3afaHusl COOTBETCTBMM M OTHOIIEHWM B y4eOHMKaX MaTeMaTHKU JUIs
Ha4aJIbHOM ILIKOJIBI.

[Tpoananu3upoBaTh yUeOHUKHM MaTeMaTHKH U1 HAYaJIbHOU IKOJIBI C II€JIbIO BBISIBICHUS SIBHOTO U
HESBHOI'O U3YYEHHUsI CBOMCTB OTHOLICHUM.

IIpuBecTn mpumepbl 3aJaHUK W3 HAYAJIBHOM IIKOJIBI, B KOTOPBIX HCIOJIB3YIOTCS OTHOLICHHS
IOPSIIKA ¥ DKBUBAJICHTHOCTH.

Tpemuit mpumecmp (24 u.)
Mooyne 5. Mamemamuueckue npeonoxcenus, ux cmpykmypa (12 u.)
Bunx CPC: *IloaroroBka K mpakTHYECKUM / TAOOPATOPHBIM 3aHSATHSIM

PaccmoTpeTs 00beM U cojiepKaHue MOHATUH, U3y4aeMbIX B HauaIbHOM 1mKose. JlaTh onpeaeneHus
3—4 noHATHI1, yKa3aTh B HUX POJIOBOE MNOHATHE U BUJOBOE OTINYHE.

Jloka3aTb 3aKOHBl JIOTUYECKMX ONEpalui HajJ BbICKAa3bIBAHUAMU (KOMMYTAaTUBHOCTb,
ACCOIIMATUBHOCTh KOHBIOHKIIMM M JU3BIOHKIUH, IUCTPUOYTHBHOCTh KOHBIOHKIIMM OTHOCUTEIBHO
JTU3BIOHKINH, JUCTPUOYTHBHOCTh AM3BIOHKIIMUA OTHOCHUTEIHHO KOHBIOHKIIMHM, CBOWCTBA OTPHIIAHUS,
UMIUTMKAUK U SKBUBAJICHINH).

Mooynb 6. Mamemamuueckue npeonosxcenus, ux cmpykmypa (12 u.)

Bun CPC: *[loaroroBka K NpakTHYECKUM / 1a00PaTOPHBIM 3aHATUSIM

ChopmynupoBath pa3InIHBIMH CIIOCOOAMU 33JJaHHYIO TEOPEMY.

[IpuBeauTe nmpuMepsl 3a1aHU C IBHBIM WU HESIBHBIM HCIIOJIb30BAHUEM JIOTHUYECKHUX OTepaluil u
KBaHTOPOB U3 YUEOHUKOB /JIsl HA4aJIbHOM LIKOJIBI.

[IpuBecTr mpuMepbl YMO3AKIIOUEHUN Pa3IMYHbIX BUIOB, UCIOJB3YEMBIX B KypCe€ MaTeMaTUKHU
HavyaJbHOU IIKOJEL.

ITpoananu3upoBaTh yUeOHUKH MaTEMATUKH Ul HA4aJIbHOM LIKOJIBI C II€JIbIO BBIABICHUS 3alaHUM
Ha MIOCTPOEHUE YMO3AKIIOUEHUI.

CocTtaBuTh riaoccapuil JOrH4€CKUX TEPMUHOB

ITamutit mpumecmp (62 u.)

Mooyns 7. Tpu nooxo0a Kk nOCIMPOEHUIO MHOMCECMBA UeblX HeompuyamenvHovix yucen (31u.)

Bun CPC: *[loaroroBka K NpakTHYECKUM / 1a00PaTOPHBIM 3aHATHSIM

IIpuBecTu nmpuMepsl MOJENEH, YAOBIETBOPAIOIIUX cucTeMe akcuoM IleaHo.

[IpuBectn mnpumepsl 3aJaHull U3 yYEOHMKOB MaTeMATHKH HAYaJbHOM IIKOJbI, B KOTOPBIX
PacKpBIBAIOTCSI MOPSIIKOBASL U KOJIMUYECTBEHHAs! (GYHKIIMM HATYpajJbHOTO YHUCIIA.

[IponemMoHCTpUpPOBAaTh HA MPUMEPE U3MEPEHUS BEIMYHUH POJIb MOPSIKOBOW M KOJIMYECTBEHHOU



GYHKIMA HATYPAJIBHOTO YHCIA.
CocTaBuTh riaoccapuii TEpMMHOB IO JTAHHOW TEME.
Mooynw 8. Tpu nooxooa Kk ROCMPOEHUIO MHOMCECHEA UeablX Heompuyameabhovix yucen (31u.)
Bunx CPC: *IloaroroBka K mpakTHYECKUM / TAOOPATOPHBIM 3aHSATHUSIM

ConoctaBUTh CIIOCOOBI paCCYXACHUM MPU CPAaBHEHHUH LIETIBIX HEOTPULIATENIbHBIX YU CEIT, UCIIONb3YS
BY30BCKYIO U IIKOJIbHYIO TEPMUHOJIOTHUH.

CocTaBUTh TaOJIHULIBI CIOKEHHS U YMHOXKEHUS HATYpaJIbHBIX YHCEI, UCIIOJIb3Ysl aKCHOMATUYECKUI
HOJXO/I.

JlokasaTh 3aKOHBI apU(PMETHUECKUX OIEPALUil, UCTIONb3Ys pa3IMyHbIe OIXOABI K ONPEAEICHUIO
[eJIOTO HECOTPUUATCIIBHOT'O YUCIIA.

CocrtaBuTh riaoccapuii TEpPMUHOB IO JAaHHON TEME

[Ipoananu3upoBarh 3ajaHus M3 Y4YEOHMKOB MaTeMAaTUKH HAyajJbHOM IIKOJIBI, B KOTOPBIX
pacKpbIBaeTcs CMbICT apu(METHYECKUX OMepaluii Ha/l YMCIaMH ¢ TOUKH 3pEHUs Pa3IMYHBIX MOIXO0/I0B K
MOHSTHIO YKCIA.

Hlecmou mpumecmp (62 u.)

Mooyab 9. Cucmemut cuucnenusn (31 u.)

Bunx CPC: *TloaroroBka K mpakTHYECKUM / TAOOPATOPHBIM 3aHATHUSIM

BEISIBUTH TEOpETUYECKHE OCHOBBI, COCTABISIIONIUE ANTOPUTMBI apU(PMETHUUECKUX JCHCTBHIA.
ChopmynupoBaTh alropuTMbl apu(HMETHUSCKUX TEUCTBHUH I pa3IMUHbIX ClydaeB (C mepexoaoM u 6e3
nepexojia 4epe3 JECATOK MPHU CIOKEHWU U BbIUMTAHUHM; YMHOXKEHHME M JI€JIeHHE Ha OJHO3HAYHbIE,
JBY3HAYHBIC | T.J. YUCIIA; YMHOXKCHHE U JICIEHUE C «KPYTIIBIMU» YUCIAMHU U JP.).

[Tpoananu3upoBaTh Y4eOHMKHM MAaTEMATHKH Ha4YaJbHOW MIKOJBI C IICTBIO BBISBICHHS 3TaIloB
(dbopMHUpPOBaHUS AITOPUTMOB apU(DMETUUECKHUX TEHCTBHM.

CocTaBuTh Ta6J'II/II_[H CJIOKCHUA U YMHOXCHHA OAHO3HAYHBLIX YHCCI B CHCTEMAX CUHHCIICHUA,
OTJIMYHBIX OT HCCHTHQHOﬁ.

CocTaBuTh rioccapuii TEpMUHOB 110 JTAHHOW TEME.
Mooyns 10. [lenumocmes namypanovuvix uucen (31 u.)
Bun CPC: *[ToaroroBka K NpakTHYECKUM / 1a00PaTOPHBIM 3aHATUSIM

JlokazaTh CBOMCTBA OTHOIICHUS ACTUMOCTH.
Jloka3arh NpU3HAKU JEIUMOCTH.
Omnucatp anrOpUTM BBISBIICHUS MMPOCTHIX YKcel (pemero IpaTtochena).

ChopmynupoBaTh anrOpUTMBbl HAXOXACHUS HAUOOJIBIIETO OOIIETO AETUTENs, HANMEHbBIIErO
001Iero KpaTHoOTO.

CocTtaBuTh riaoccapuii TEPMUHOB 110 JaHHOM TEME.

Bocomoit mpumecmp (53 u.)

Mooyns 11. Ilonosccumenvusie payuonaivhole yucaa (26 u.)
Bunx CPC: *IloaroroBka K mpakTHYECKUM / TAOOPATOPHBIM 3aHATHUSIM

HO,Z[I‘OTOBI/ITB BBICTYIIJICHUSA 00 HUCTOPUH BO3HUKHOBCHUS MOJIOKUTCIIbHBIX pallUOHAJIbHBIX YUCCII,
HYJIA, OTPHULATCIBHBIX YU CCIIL.

[Ipoananu3upoBaTh y4eOHHKH MATEeMAaTUKH HAYAJIBHOW WIKOJBI C IEJBbIO BBISABICHUS 337a4 Ha
IpOoOU pa3TUYHBIX BUJOB.

CocrtaBuTh riaoccapuii TEpPMUHOB 110 JaHHOW TEME.
Mooynw 12. /leiicmeumensnsie uucaa (27 4.)
Bunx CPC: *IloaroroBka K mpakTHYECKUM / TAOOPATOPHBIM 3aHSATHSIM

HOI[FOTOBI/ITB BBICTYIIJICHUA 00 HNCTOPUH BOSHUKHOBCHUA UPpAllMOHAIBHBIX YHUCECII.

PaccMmoTpeTs anropuTMsl NOCTPOCHUS OTPE3KOB, JJIMHBI KOTOPBIX BBIPAXKEHBI UPpalMOHAIbHBIMU
YHUCIIAMHU.

CocTaBuTh riaoccapuii TEpMHHOB 10 JAHHOW TEME.

Heeamutit mpumecmp (55 u.)

Mooyns 13. Buipasicenua. Qucnoswie ghynxyuu (28 u.)

Bun CPC: *[ToaroroBka K NpakTHYECKUM / 1a00PaTOPHBIM 3aHATUSIM



HpoaHaJ'II/ISI/IpOBaTB y‘le6HI/IKI/I MaTeMaTHKA HadaJdbHOM IIKOJEI C LOCJIBIO BBIABICHUS YHCIOBBIX
BI)Ipa)KeHI/II\/'I, OIMPECACIICHHBIX HA MHOXCCTBEC L CJIbIX HCOTPUIATCIBbHBIX YHUCECII.

CdopmynupoBaTh alTOPUTM HAXOKICHHS 00JIaCTH OIpeIeTICHHS BBIPAXKEHUN C TIepEeMEHHBIMU.

BhIsSIBUTH TOX/I€CTBEHHBIE TPEOOpa3OBaHUs, pacCMaTpUBaeMble B Kypce MaTeMaTUKU HavyajabHOU
IKOJTBI.

ChopmynrpoBaTh aITOPUTM HAXOXKICHHS 00JacTH OmNpeneicHus (QYHKIUU C YYI€TOM Pa3HBIX
cnoco00B €€ 3amaHusl.

[ToaroroBuTh pedepaTsl IO UCTOPUN BOSHUKHOBEHHS U PA3BUTHUS TIOHATHUS «IUCIIOBas () YHKITUS.
CocTaBuTh ri1I0cCapuii TEPMUHOB IO JAHHOW TEME.

Mooyns 14. Ypasenenusa, nepasencmaea, ux cucmemst u co6oKynnocmu (27 u.)

Bunx CPC: *TloaroroBka K mpakTHYECKUM / TAOOPATOPHBIM 3aHSATUSIM

CocTaBUTh KaTaJIOT ypaBHEHUIN U HEPABEHCTB C OHOW U IBYMS IEPEMEHHBIMH.

[Mpoananu3upoBaTh y4eOHWKH MAaTEMATHKH HAYaIbHOW WIKOJBI C IIETbIO BBISBICHUS BHIIOB
ypaBHEHUH (HEPABEHCTB) M CIIOCOOOB MX PEIICHUSI.

ChopmynupoBaTh alrOPUTMBI PELICHHUS IPOOHO-PAIIIOHATBHBIX YPABHEHUH.
CdhopmynupoBaTh alTOPUTM PEIICHUS 3a1a49H aNTreOpandecKuM CriocoooM

ChopMmynupoBaTh aJropuT™M TOCTPOCHUS TpapuKOB ypaBHEHHs, (HEPaBEHCTBA) C JBYMS
NIEPEMEHHBIMH.

CocTaBuThb riaoccapuii TEpMHHOB 110 JTAHHOW TEME.

Oounnaoyamotii mpumecmp (30 u.)

Mooynw 15. Inemenmul 2eomempuu (15 u.)

Bunx CPC: *IloaroroBka K mpakTUYECKUM / TAOOPATOPHBIM 3aHATHUSIM

CocTaBUTh KaTaJIOT FT€OMETPUUECKUX (DUTYP U UX CBOMCTB (yIiIbl, MHOTOYTOJIbHUKHU, OKPY>KHOCTh
U KpYT, MHOTOTpPaHHUKH, TeJla BPALICHUS)

BbeisiBUTE  O0COOGHHOCTH  M300paKeHHsI  MPOCTPAHCTBEHHBIX  (GUIYp Ha  IUIOCKOCTH
[Ipoananu3upoBaTh Y4eOHMKH MAaTEMAaTUKH HAYalbHON INKOJIBI C IEJIbI0 BBISIBICHUS COJCPIKAHHS
reOMETPUYECKOro MaTeprana U CUCTEMaTU3allul TeOMETPUUECKUX TOHATHIH

Mooynw 16. Inemenmut 2eomempuu (15 u.)

Bunx CPC: *IloaroroBka K mpakTHYECKUM / TAOOPATOPHBIM 3aHATHUSIM

[Tpoananu3upoBaTh y4eOHWKM MaTEMaTHKH HAYaJbHOM IIKOJBI C IIEJbIO BBISBICHUS BHJIOB
npeoOpa3oBaHuil reOMETPUIECKUX QUTYD

[ToAroToBUTH BHICTYIIEHUS 00 HCTOPUU BO3HUKHOBEHUS U PA3BUTHS T€OMETPUU
CocTtaBuTh riaoccapuii TEPMUHOB U KPOCCBOP/I 1O JaHHON TEMeE

Jleenaoyamotit mpumecmp (51 u.)

Mooyns 17. Beruuunwi, ux uzmepenue (25 u.)

Bunx CPC: *IloaroroBka K mpakTHYECKUM / TAOOPATOPHBIM 3aHATHSIM

Onucatb OCHOBHEIE HeﬁCTBHH C BCJIMYHMHAMHU B XOJC PCHICHUA TCKCTOBBIX 3aJad KypcCa
MaTeMaTUKH HadaJIbHOM IIKOJIEI

Onucarb anropuT™M HU3MEpPEHMsI BEIUYMHBI, NPUMEHUTh €r0 K H3MEPEHHUIO [JIMHBI OTPE3Ka,
wiomaau Gurypsl, o0bemMa U Macchl Tela, MPOMEKYTKA BPEMEHH U .

HpoaHaJ'II/IBI/IpOBaTB y‘le6HI/IKI/I MaTeMaTHUKN HadaJabHOM IIKOJIEI C LECJIBIO BBISIBJIICHHUA ITIOAXOO0B K
OMPCACIICHUIO CKAJIAPHBIX BECIIMYNH

Mooynas 18. Beruuunul, ux uzmepenue (26 u.)
Bun CPC: *[loaroroBka K NpakTHYECKUM / 1a00PaTOPHBIM 3aHATUSIM

[Ipoananu3upoBaTh y4eOHUKM MaTeMAaTUKH HAYaJIbHOM IIKOJBI C IENbIO BBIABICHUS 3a]a4 Ha
IpsIMYI0 U 00OpaTHYIO IPOMOPLHUOHABHYIO 3aBUCUMOCTD

HO,Z[I‘OTOBI/ITB pe(bepaTbl O BOBHMKHOBCHHHU U PA3BUTHHU PA3JINYHBIX CAWHUI] BCIINIUH, O Pa3BUTUU
CHUCTEMBbI CANHUI BCJIIMYUH

CocTtaBuTh riaoccapuii TEPMUHOB U KPOCCBOP/I 1O JaHHOW TEMeE

7. Temamuka Kypcoevix pabom(npoexmos)



KypcoBsie paboThl (pOEKTHI) IO TUCIUIUIMHE HE TTPETYCMOTPEHBI.
8. @ono ouenounvix cpedcme 01 NPOMENCYmOUHOU ammecmayuu

&1 Komnemenuyuu u ymansvt hopmuposanus

Konap! xomneTeHIMM

Oranbl GOpMUPOBAHUS

Kypc, dopma Monynu ( pa3ziesnsl) TUCITUATITAHBI
CEeMECTp | KOHTPOJIA

OK-3 1 xypc, Monyisb 1:
IIepsbiit MHoOxecCTBa U OIepalvy HaJl HUMH.
TPUMECTP

OK-3 1 xypc, Monynb 2:
IIepsbrit MHOxeCTBa U ONepalvy HaJl HUMH.
TPUMECT]P

OK-3 1 kypc, Ox3ameH |Mogyns 3:
Bropoit MHoOecTBa U onepaluy HaJ HUMH.
TPUMECTP

OK-3 1 xypc, Ox3ameH |Monyns 4:
Bropoii CoO0TBETCTBUS 1 OTHOIICHHUS.
TPUMECTDP

OK-3 1 xypc, 3auer Monyisb 5:
Tperuii Marematnueckue npeajoKeHus, UX CTPYKTypa.
TPUMECTDP

OK-3 1 xypc, 3auer Monyisb 6:
Tperuii Marematrnueckue npeajoKeHus, UX CTPyKTypa.
TPUMECTDP

[IK-1 2 Kypc, Mopyns 7:
ITaTerit Tpu moaxo1a K HOCTPOCHUIO MHOKECTBA LIEIIBIX
TPUMECTDP HEOTPUIIATEIIbHBIX YHCETI.

ITK-1 2 Kypc, Monyisb 8:
IaTeIit Tpu moaxo1a K HOCTPOCHUIO MHOKECTBA LIEJIBIX
TPUMECTDP HEOTPUILIATEJIbHBIX YHCET.

ITK-1 2 Kypc, 3auer Monyisb 9:
[lecToit CucTtemMbl CYUCIICHHUS.
TPUMECTDP

ITK-1 2 Kypc, 3auer Monyins 10:
[Tecron JenumocTh HaTypaJIbHBIX YHCEIL.
TPUMECT]P

[K-1 3 kypc, Ox3ameH |Moayns 11:
Bocbemoit [TonoxxuTenpHbIE palliOHAJIbHBIC YUCTIA.
TPUMECTP

ITK-1 3 Kypc, Ox3aMeH |Monynp 12:
Bocbemoit JleicTBUTENbHBIC YUCTIA.
TPUMECTDP

[K-1 3 kypc, Ox3ameH |Moayns 13:
JleBsThIil Bripaxkenus. Yuciaossie QyHKINH.
TPUMECTP

ITK-1 3 Kypc, Ox3aMeH |Monyns 14:
JleBaThIM YpaBHEHUSsI, HEPABEHCTBA, UX CUCTEMBI U
TPUMECTDP COBOKYIIHOCTH.

ITK-1 4 xypc, Mopynsb 15:
OnauHHAan DJIEMEHTHI TEOMETPUHU.
[AaTBIN

TPUMECTP




ITK-1 4 xypc, Monynb 16:
OnuuHAan DJIEMEHTHI TEOMETPUU.
[AaTBIN
TPUMECTP

IK-1 4 xypc, Ox3ameHn |Moayns 17:
JBeHnamma Bennunnel, nX U3MEpEeHUE.
TBIN
TPUMECTD

ITK-1 4 xypc, Ox3ameH |Monynb 18:
JIBeHanna Bennuunel, uX U3MEpEHUE.
TBIN
TPUMECTP

Caenenus 00 MHBIX AUCIUIUIMHAX, YYACTBYIOIMX B (POPMUPOBAHUN JAHHBIX KOMIIETCHLIUI:

Kommerenmus OK-3 dhopmupyercs B mporiecce u3ydeHus JUCIUTLINH:

boranuka u 300sorus, EcrecTBeHHOHay4yHasi KapTHMHAa MHpa, 3€MJIEBEICHUE U KpacBEACHHUE,
WNupopmanoHHble TEXHOJIOTHH B 00pa3oBaHuH, Mcroab30BaHUE 3JIEMEHTOB UCTOPU3MA IpU 00Y4YEeHUHU
MaTeMaTHKe B HaYaJbHBIX Kilaccax, MaremaTka, MeXKyIbTypHBIA 1 MEKKOH()ECCHOHAIBHBINA AUAJIOT B
MOJIONEKHOU cpene, Meronuka npenofaBaHus MaTeMaTHKW, MeTonuka NpenojaBaHus IpeaMera
"Oxpyxarouuii mup", OCHOBBI MaTeMaTH4eckoil 00paboTku uHpopmanuu, [Ipodeccrnonanbhas 3THKa,
Texaudeckue cpenctpa o0yuenusi, DopMupoOBaHHE JJOTHUESCKUX OIEpaIuii B Ha4YaJIbHOU IITKOJIE.

Kommnerentus [1K-1 hopmupyercst B mporiecce u3ydeHust JUCITUTIINH:

I'ocynapcTBeHHBINM 3K3aMeH, M3ydeHHe MyHKTYallMOHHBIX HOPM Ha YPOKax PYCCKOIO s3bIKa B
HavaJpHOW 1IKoJe, V3ydeHue CIIOB ¢ rpaiyalbHbIM 3HAYCHHEM B HAYaJIbHOM KypCE€ PYCCKOTO S3bIKA,
Hcnonb3oBaHue 31€MEHTOB MCTOpU3Ma IpU OOYYEHMHM MaTeMAaTUKE B HadalbHBIX KJAccax,
HccnenoBaTenbckue MpOeKThl B CUCTEME 00Y4EHUsI MIIaJLUIMX IIKOJbHUKOB opdorpadun, MaTemaTHka,
Metoauka oOy4eHHMS pPYCCKOMY SI3bIKY M JIUTEpaTYpHOMY 4YTEHHMIO, MeTOauKa MpernojaBaHus
U300pa3sUTEIbHOTO HCKYCCTBA, MeTOoAMKa TpernofaBaHus MaTeMaTUKHU, MeToauKa NpenojaBaHus
npeaMera "Oxpyxaromuii mup", Meroauka mpenojaBaHus TEXHOJIOIMM B HayaJbHOM WIKOJIE,
MoHuTOpUHT 00pa30BaTENIBHBIX PE3YJIbTATOB C YYETOM HEPAaBHOMEPHOCTH MHAMBUIYAIBHOTO PA3BUTHS
JeTell MJIaJllero IIKOJIbHOTrOo Bo3pacra, OOydyeHne MiaJIMX IIKOJbHUKOB KaHPOBO-CTHIIMCTHUECKUM
Pa3sHOBUIHOCTAM peud, OpraHusanys BHEYPOUYHOH NEATENbHOCTH MIIAIINX IIKOJBHHUKOB B YCIOBHSX
peamuzaiun @I'OC HOO, I[lpakThka 1O TNONYy4EHHUIO MNpO(EecCHOHANBHBIX YMEHUH U OIbITa
npoeCcCUOHATIBHON  JesITeNbHOCTH, [IpakTHKyM 10 BBIpasuTeNbHOMY uTeHHIO, llpemnuruiomnas
npakTuka, IIpoekTupoBaHue mporpaMM IyXOBHO-HPABCTBEHHOI'O Pa3BUTHS M BOCIUTAHHUS MIIAALIETO
IKOJIbHUKA, PaboTa Hamx TEKCTOM Ha YpOKaX pPYCCKOTO s3bIKa B Ha4daJbHOW IIKoJie, PaszBuTuhe
IIPOCTPAHCTBEHHBIX NPEJCTABICHUNA MIAQIIMX IIKOJbHUKOB BO BHEYPOYHOM JEATEIBHOCTH,
CaMocTOoATENBHOE NETCKOE YTEHUE: METOJUYECKUM MPAKTUKYM, TeOpeTHYecKHe OCHOBBI ITPOTPAMM I10
JUTEPATypHOMY YTEHHUIO JUIsl HAYaJIbHOM IIKOJIBI, TeopeTnueckne OCHOBBI COBPEMEHHBIX MPOTpamMM IO
pPYCCKOMY £3BIKY B HaydaJbHOM IIKose, Teopus U MeTonMKa My3bIKaJIbHOTO BOCHUTAHUS, TEXHOIOIMH
pa3paboTKU MPEEeMCTBEHHBIX O0pPa30BaTENbHBIX IMPOrPaMM JIOIIKOJIBHOTO, HAYaJIBHOTO U OCHOBHOTO
obmero ob6pazoBaHus, TexHomorus (QOpMHPOBAHUS MEXKIPEAMETHBIX KOMIIETEHIMM M COLMAIbHOM
NO3MIMN OOYYaIOIIMXCsl HAadyalbHOM IIKOJIBI, Y CTHBIE BBIYMCIEHHUSA B Kypce€ MaTeMaTHUKU B HayaJbHOM
mikosie, @opMupoBaHre KOMMYHUKAaTUBHBIX YMEHUN MJIaJIINX HIKOJBHUKOB HA YPOKaX PYCCKOIO S3bIKa,
DopMHUpPOBAaHUE JIOTUYECKUX ONEPALMI B HAYAIBHOH IIKOJIE.

&2 Ilokazamenu u Kpumepuu oUeHUBAHUA KOMNEMEHYUTL, UIKAIbl OUCHUBAHUS
B pamkax u3yyaemoii TUCHUIUIMHBI CTYIEHT JIEMOHCTPUPYET YPOBHU OBJIAJICHUSI KOMIIETEHIIUSAMU:
[ToBbIlIEHHBIN YPOBEHB:

3HACT U MOHUMACT TCOPCTHUYCCKOC COACPIKAHUC NUCHUIIIMHBI; TBOPYCCKU HUCIOJIB3YCT PCCYPCHI
(TCXHOHOI‘I/II/I, Cpe,Z[CTBa) AJIL pCHICHUA HpO(bGCCI/IOHa.HBHBIX 3aaa4, BJIAACCT HABbIKAMH PCIICHUA
IMPAKTUYCCKUX 3aaa4.

ba30BbIi1 ypOBEHB:



3HAET U OHWMAaEeT TEOPETUUECKOE COAepKaHHE; B TOCTATOYHOM CTETeHU C(hOPMUPOBAHBI YMEHUS
IPUMEHSTh Ha IMPAKTHKE U MEPEHOCUTh U3 OJHOM HAaydyHOU 00JIaCTH B IPYTI'yI0 TEOPETUUYECKUE 3HAHUS;
YMEHUS U HAaBBIKM JEMOHCTPUPYIOTCA B YUeOHOH M MPaKTUYECKOW EeSATETbHOCTH; MMEET HaBBIKH
OIICHUBAHMS COOCTBEHHBIX JOCTHKCHHIA, YMEET OMPENeNATh MPOoOIeMbl U MOTPEOHOCTH B KOHKPETHOU
obnactu npodeccrnoHabHOM 1eATeTHbHOCTH.

[ToporoBslii ypOBEHb:

MOHMMAET TEOPETUYECKOE COJACpKaHKME, MMEeT MpeACTaBlIeHHe O MpodiemMax, Mpoieccax,
SIBJICHUSX; 3HAKOM C TEPMHHOJOTHMEH, CYIIHOCTBIO, XapaKTEPUCTHUKAMU HU3Y4aceMbIX SIBICHUU;
ACMOHCTPUPYCT MPAKTUYICCKHUC YMCHUA MNPUMCHCHUSA 3HAaHUHU B KOHKPCTHBIX CUTyalusIx
npohecCuOHANBbHOM e TeIbHOCTH.

YpoBeHb HUMkKE TOPOTOBOIO:

JIEMOHCTPUPYET CTYACHT, OOHAPY>KUBILINH MTPOOEIIbI B 3HAHHUSIX OCHOBHOI'O Y4€OHO-TIPOTPaMMHOTO
MarepHaia, JONyCKAoUUil MPUHIMIHAIBHBIE OMUOKY B BBIMOJIHEHUH MPETYCMOTPEHHBIX MPOTrpaMMOi
3aJjaHMii, He CIOCOOHBINA MPOJOJKUTH O0yYeHHE WIIM MPUCTYIHUTh K MPO(PECCHOHATIBHON eATEIIbHOCTH
10 OKOHYaHWH BYy3a 663 JOIIOJIHUTCIIBbHBIX 3QHSATUU 110 COOTBGTCTBYIOHleﬁ JUCHUITIINHE.

YpoBeHb [Tkaya oueHUBaHMS ISl IPOMEKYTOUYHOU [ITkana oueHuBaHUsA
c(hOpMUPOBAHHOCTH arrecTanuu o bPC
KOMITETCHIIN I DK3aMeH 3auer
(muddepeHnrpoBaHHbII
3a4er)
[ToBbIIeHHBIIH 5 (OTJIMYHO) 3a4TE€HO 90 — 100%
ba3zoBbrit 4 (xopor10) 3a4TE€HO 76 —89%
[ToporoBsrii 3 (YIOBIIETBOPUTEIHHO) 3a4TEHO 60 —75%
Huxe noporosoro 2 (HEeyIOBJIETBOPUTEIBHO) |HE3aYTEHO Huxe 60%

Kpurepuu ornenku 3HaHUHN CTYIEHTOB MO TUCIUILINHE
OneHka ITokazarenu

3auTeHo CTyneHT 3HaeT OCHOBHBIE MPOIECCHI U3yd4aeMOl MPEAMETHOM 00IacTH.
OTBeT J0THYEH U IIOCJICA0OBATCIICH, OTIINYACTCA I‘JIy6HHOﬁ U IIOJIHOTOH
PACKPBITHUA TCMBI, BBIBOJAbI TOKA3aTCIIbHLI.

Heszaureno CryneHT JeMOHCTPUPYET HE3HAaHUE OCHOBHOT'O CO/ICPKAaHUS TUCIIUITIIHBI,
oOHapy>KUBas CyIIEeCTBEHHBIE MPOOEIBI B 3HAHUAX y4eOHOro MaTepuara,
JIONYCKaeT MPUHINIHAIBHBIE OMIMOKH B BBIITOJHEHUH MPEAIaraéMbIxX
3a/1aHUI; 3aTPyJHIETCS JeNaTh BBIBOIBI M OTBEYATh HA JOTIOJHUTEIEHBIC
BOITPOCHI ITPETIOJaBaTENs.

OtnnuHO CTyneHT 3HaeT: OCHOBHBIE IIPOIIECCHl M3y4aeMON PeMETHOM 00acTu;
OTBET JIOTUYEH U MOCIIEA0BATENCH, OTIMYACTCS TITyOMHOM U MTOJTHOTOM
PACKPBITHUS TEMBI, BBIBOJbI 10KA3aTEIIbHBI.

Xopor1o CTyaeHT JeMOHCTPUPYET 3HAHUE U TOHUMAHUE OCHOBHOT'O COJIEPKaHUS
JUCLHUIIIIMHBIL, BIIaJIe€T TEPMUHOJIOTHEN, OJHAKO JAOITYCKAIOTCS OJIHA-BE
HETOYHOCTHU B 0TBeTe. CTYyIEHT 1aeT JOTUYECKH BBICTPOCHHBIN,
JIOCTaTOYHO MOJIHBII OTBET 10 BOIIPOCY.

Y,Z[OBJIGTBOpI/ITe.HBHO CTy,Z[eHT AaCT apryMCHTUPOBAHHBIC OTBCTHI HA JOITOJIHUTCIBHBIC BOIIPOCHI
IpenoiaBaTess U MPUBOAUT MpUMepHL. JlomycKaeTcst HECKOIBKO OMIMOOK B
COJIep’)KaHUU OTBETA, IIPU ITOM OTBET OTJIMYAETCSA HEAOCTAaTOUHOM
TTYOMHOM M TIOJTHOTOW PACKPBITHS TEMBI.




HeynosnerBopurensao | CTyAE€HT JEMOHCTPUPYET HE3HAHHE OCHOBHOTO COZIEPKAHUS TUCIUTUINHEI,
0oOHapy>KUBas CyIIECTBEHHBIE MPOOEIBI B 3HAHUAX y4eOHOro MaTepuara,
JIOITyCKAeT MPUHIUIHAIbHBIC OIIUOKH B BBITIOJHEHUH MIPeJIaraeMbIX
3a[JaHMii; 3aTPYAHSACTCS JIeNIaTh BHIBOJIBI U OTBEYAThH Ha JOMOJHUTEIbHBIE
BOITPOCHI ITPETIOJaBaTENs.

&3. Bonpocwi, 3a0anus mexyuiezo KOHmpo.sa
Moaynb 1: MHOXECTBA U Onepaliuy HaJl HUMHU

OK-3 cmocoOHOCTh HCHONB30BAaTh ECTECTBEHHOHAYYHbIE W MaTeMaTU4YeCKUE 3HaHUS s
OpPUEHTUPOBAHUS B COBPEMEHHOM MH()OPMALIMOHHOM MTPOCTPAHCTBE

[TpoBepounas padora. CriocoObI 3a1aHust MHOKECTB. OTHOIICHHS] MY MHOKECTBAMHU

3ajaiiTe MHOKECTBO MEPEUHUCIIEHUEM JIEMEHTOB.

Kakue oTHOIIEHHS MEX Ty MHOXKECTBaMU CyIIecTBYIOT? M300pa3uTe KaxK0€e Mpu MOMOIIU KPYTOB
Oiinepa. Jlns kaxaoro ciydas OpUBEAUTE NPUMEPHl ABYX MHOXECTB, HAXONALIUXCA B JaHHOM
OTHONICHUHU.

F — MHOeCTBO HaTypaJIbHbIX OJTHO3HAYHBIX MPOCTHIX YUCEIT;

[TpoBepounas padora Ne 2 [Tepeceuenue, 00beAMHEHNE MHOKECTB

A — MHOXecTBO poMOOB, B — MHOXeCTBO MATUYTOIBHUKOB, C — MHO)KECTBO MHOT'OYTOJIbHUKOB,
uMeromux yroy 60 rpaaycoB. Y CTaHOBUTE OTHOIICHUS MEXIY MHOKECTBAMH U TIOCTPOMUTE JJIsl HUX KPYTH
Oiinepa.

BMecTo MHOroTOYMs HOCTaBBTE «HU» .HI/I6O «nImy: DJIEeMEHT X MNPUHAMJICIKUT TMCPCCCUCHUIO
MHOecTB P u K Toraa u Toiapko Torna, Korja oH NpuHauIeKuT MHOXkeCTBY P ... K.

[TpoBepounas padora. CriocoOsI 3a1aHust MHOKECTB. OTHOIICHHS MEXKIY MHOKECTBAMHU

3ajaiiTe MHOKECTBO MEPEUHUCIICHUEM 3JIEMEHTOB.

Kakue oTHOIIEHHS MEX Ty MHOKECTBAMU CyIIecTBYIOT? M300pa3uTe KaXK0€ Mpu MOMOIIU KPYTOB
Oiinepa. Jlns Kaxaoro ciydas OpUBEAUTE NPUMEPHl ABYX MHOXECTB, HAXONAIIUXCSA B JaHHOM
OTHONICHUHU.

F — MHOeCTBO HaTypaJIbHbIX OJTHO3HAYHBIX MPOCTHIX YUCEIT;

Monaynb 2: MHOKECTBA U ONepalluy HaJl HUMHU

OK-3 cmoco0HOCTh HCHONB30BAaTh ECTECTBEHHOHAYYHBIE W MATEMAaTUUYECKWE 3HAHUS s
OpPUEHTUPOBAHUS B COBPEMEHHOM MH()OPMALIMOHHOM MTPOCTPAHCTBE

[TpoBepounas pabora. Berauranue MHOXKECTB

A — MHOX€CTBO YETHBIX HaTypaJlbHBIX YKCell, B — MHOXECTBO HaTypalbHBIX YHCell, KpaTHbIX 4, C
— MHOXECTBO HaTypasbHbIX uuced, kpaTHbiX 10. [ToctpoiiTe kpyrn Dinepa sl TaHHBIX MHOKECTB U
oTMeThTe ITpUXxoBKoi MHOkecTBO A\(B\C). YkaxuTe XxapakTeprucTUIeCKOe CBOMHCTBO 3JIEMEHTOB 3TOTO
MHO>K€ECTBA.

Mopyns 3: MHOKecCTBa U onepaliuu Haj HUMHU

OK-3 cmoco0HOCTh HCHONB30BAaTh ECTECTBEHHOHAYYHBIE W MATEMAaTUUYECKWE 3HAHUS s
OpPUEHTUPOBAHUS B COBPEMEHHOM MH()OPMAIIMOHHOM MTPOCTPAHCTBE

[TpoBepounas pabora. Pa3Ouenue MHOXKECTB Ha KJIAcChl. J[eKapTOBO MPOU3BEACHUE MHOKECTB

Bepna nmu knaccuduxanua? [Houemy? Ioctpoiite rpaduk nexapToBa MpOU3BEACHUS MHOXKECTB X
u Y. HarypanbpHble uncna gensTcs Ha OAHO3HAYHbIE, ABY3HAUHbIE U TpeX3HauHble, X=1{-2, 2}, Y=[-1;3].

Monaynb 4: COOTBETCTBUS U OTHOILICHUS

OK-3 cmoco0HOCTh HWCHONB30BAaTh ECTECTBEHHOHAYYHBIE W MATEMAaTUYECKWE 3HAHUS s
OpPUEHTUPOBAHUS B COBPEMEHHOM MH()OPMAIIMOHHOM MTPOCTPAHCTBE

[TpoBepounas padora.

Jlanbl MHOXecTBa A 1 B. Beimuimnre noIMHOKeCTBa AeKapTOBa IPOU3BEAEHUS MHOXKECTB A 1 B,
KOTOpBIC 3a/1al0T OTHOIICHHS: a) «MEHbIe», 0) «Ooibiie»; B) «OONbIIe WM PaBHO», T') «OBITh
JEITUTEIEM.

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

A={3,4},B={5,6,7}.

A=1{2,5} uB={l, 3, 5}.



A={6,8 uB={1,3,5.
A= {3,9}, B={3,6,9}.
A={2,4}, B={1438}.
A={3,7},B={3,6,7}.
A=1{1,4,B=1{4,58).
A

{1,3}, B={2,4, 6}.

A={1,5},B={5,6,7}.

[TpoBepounas padora. OTHOIICHHE HA MHOXECTBE

[Toctpouts rpad otHomeHUs R, 3anannoro Ha MHOkecTBe A. Kakoe oTHoOIeHHE Oy1eT 00paTHBIM
naHHoMy? IIpoTHBOIONOKHBIM TaHHOMY?

R: «6ompme», A={1, 2, 3, 4}.

Mopyns 5: Marematudeckue npeayIoKeHus, UX CTPYKTypa

OK-3 cmocoGHOCTh HCHONB30BAaTh ECTECTBEHHOHAYYHbIE W MaTeMAaTUYECKUE 3HaHUS s
OpPUEHTUPOBAHUS B COBPEMEHHOM MH()OPMALIMOHHOM MTPOCTPAHCTBE

[TpoBepounast pabora. OTHOLIECHUS MEXKTY TOHITHSIMHI

[IpuBenuTe mpuMepsl MOHATUN, KOTOPHIE HAXOATCS B OTHOILICHHH:

a) COBMECTUMOCTH;

0) HECOBMECTHMOCTH,

B) poJa U BUJA;

T') TOXK/IECTBEHHOCTH.

[TpoBepounas padora. Beicka3piBanus 1 ipeankathl. OTpuiiaHue

Cpenu cnenyromux NpeioKeHU YKa)KUTE BBICKa3bIBaHUS U IIPEIUKATHI:

a) B TIOOOM TapajuiesiorpaMme TUaroHald PaBHBI,

0) 1r000€ YnCIIo SBISETCS pellIeHHeM HepaBeHCcTBa x>0.

ChopmynupyiiTe OTpUllaHWE ITAHHOTO Npenukarta. Haiinure MHOXECTBa HCTHHHOCTH OOOMX
npenukaroB: A(x): «Hucmo x — mpocrtoey, x €{1,2,3,4,5,6,7,8,9}.

Monaynb 6: MaTeMaTrudeckue npeasioKeHus, UX CTPYKTypa

OK-3 crmocoOHOCTh HCHONB30BAaTh ECTECTBEHHOHAYYHbIE M MaTeMaTU4YeCKHWe 3HaHUs s
OpPUEHTUPOBAHUS B COBPEMEHHOM MH(OPMALIMOHHOM ITPOCTPAHCTBE

[TpoBepounas pabora. CTpoeHHE U BUIBI TEOPEM

Bepna nu cnenyromas teopema? Cdopmynupyiite TeopeMy oOpaTHYIO (TIIPOTHBOIOJIOXKHYIO)
naHHou. BepHa nu ona?

«Ecim uncno sBaseTcs aenuTeiieM 12, To OHO SABIISICTCS JCITUTEIIEM 4

«Ecim uncno sBaseTcs aenuTeiieM 12, To OHO SIBIISICTCS JCITUTEIIEM 4

«Ecnu yncno aenurcs Ha 4, TO OHO YETHOE

«B mapannenorpamme AMaroHajal TOYKOW MEPECEUCHUS ACTATCS MOIoIamy

[TpoBepounas paboTa. Bricka3piBaHuUs C KBAHTOpaMH

OO0pa3yiiTe OTpHIIaHHUE CIEIYIONIET0 BhICKAa3bIBaHMs. UTO UCTHUHHO: JaHHOE BBICKA3bIBaHUE WIIU
ero orpuiiaHue?

«HexoTopple riaaroasl 0TBEYAKOT HA BOIIPOC «UTO JIETIaTh?»

«Bce cyliecTBUTENbHBIE OTBEYAIOT HA BOMPOC «UTO?»

«Bce omHOo3HaYHbIE Ynciia OOJIBIIE 5.

Mopyns 7: Tpu noaxoaa K IOCTPOEHUIO MHOXKECTBA LEIBbIX HEOTPULIATEIbHBIX YUCET

[IK-1 TOTOBHOCTH pealu30BBIBATH OOpa30BATENbHBIC MPOTPAMMBI MO Y4eOHOMY MPEAMETY B
COOTBETCTBUH C TPEOOBAHUSAMH 00pa30BaTENbHBIX CTAHIAPTOB

[Tpu nenenun uncen a u b Ha 6 MOTYYAIOTCS OCTATKH COOTBETCTBEHHO 1 1 2.

Kakoit ocTatok npu enenuu Ha 6 gaet yucio a + b?

[Tpu nenenuu yucen a u b Ha 7 MOTY4arOTCs OCTAaTKH cOOTBeTcTBEHHO 3 M 1. Kakoii ocraTok mpu
JIeJIEHUN Ha 7 JaeT 4ucio a-b?

Ilpu nenerun ymcen a ¥ b Ha 7 MOIy4alOTCs OCTaTKU cooTBeTCTBEHHO 4 U 3. Kakoii ocraTok
IIpH JISJICHUU Ha 7 AaeT 9ucio a - b?

Mopynsb 8: Tpu noaxoaa K TOCTPOSHUIO MHOXKECTBA LEIbIX HEOTPULIATEIbHBIX YUCET

IIK-1 roToBHOCTH peasn30BBIBATH 0Opa30BaTENIbHBIE MPOTPAMMBI IO y4eOHOMY MpPEIMETy B



COOTBETCTBUH C TPeOOBaHUSMH 00pa30BaTEIBHBIX CTAHIAPTOB

Pemmre 3amauy apudmernyeckum cmocobom. Jlaiite 1menecoobpazHyro  rpaduueckyro
WILTIOCTPAIIHIO.

Ha cknage Obwio 392 GaHKM BHUIIHEBOTO, MaJMHOBOTO M KIIYOHMYHOro BapeHbs. baHok ¢
BUIITHEBBIM BapeHbEM OBLJI0 B 3 pa3za 0osbllie, 4eM MaJTMHOBOTO, a KITyOHHYHOTO O0B1710 80 6aHOK. CKOJIBKO
BECHT BUIIIHEBOE BapEeHbE, €CIM B Kaxkaoi Oanke ero 8§00 r?

Korga u3 rapaka Beiexanu 18 mamms, B HEM OCTaloch X B 3 pa3a MeHbIe, 4eM 0bu10. CKOJIBKO
MaruH ObIIO B Trapaxe?

B nByx xop3unkax 0bu10 75 s16510K. Korma u3 nepBoii B3siiu 6 010K, a U3 BTOpoit 9, TO B KOp3UHAX
ocTasioch 5I06J0K MopoBHY. CKOJBKO A0JIOK OBLIO B KaXJ0W KOp3uHE?

Monaynb 9: Cuctembl CUHCIEHUS

[IK-1 TOTOBHOCTH peamu30BBIBATH O0pa30BATENbHBIC MPOTPAMMBI MO Y4eOHOMY MPEAMETY B
COOTBETCTBUH C TPeOOBAaHUSAMH 00pa30BaTENbHBIX CTAHIAPTOB

CocTaBbTe TaOJIUIIBI CTIOKEHUS M YMHOKEHUS ISl 2-UIHON CHCTEMBI CUMCIICHHS U HaiiauTe a + b;
a—b;allb;a:b,ectma=111012,b=100112.

CocraBbTe TAOIHIIBI CIIOKEHUS U YMHOXKEHUS 1)1 3-UUHON CHCTEMbI CYMCIICHUS U HaluTe a + b;
a— b;alb;a:ecma=212013,b=102123.

CocTaBbTe TaOJIUIIBI CTIOKEHUS M YMHOKEHUS IS 4-WIHON CHCTEMBI CUMCIICHHS U HaiiauTe a + b;
a—b;allb;a:b,ectma=31214, b=20134.

Moaynb 10: JlenuMocTh HaTypaJIbHBIX YKCEI

I1K-1 roToBHOCTH peaqu30BBIBaTh OOpa3oBaTeNbHBIC MPOTPAMMBI 10 Y4eOHOMY IpeIMETY B
COOTBETCTBUH C TPeOOBaHUSAMH 00pa30BaATEIbHBIX CTAHIAPTOB

[TpoBepounas padota. [Ipocteie u coctaBHbIC uncaa. AnroputMbl HaxoxaeHuss HOJ[ m HOK

Y CTaHOBHTD, SBISIOTCS JIM YHCIA a W b TPOCTBIMH WM COCTaBHBIMH. HalTH pa3iMyHBIMH
METOJaMH HauOOJIBIINK OOIIMI JENUTENhb U HauMEHbIee 00IIee KpaTHOE Yucels a | b.

a=2356 ub = 652.

a=1718wu b=2502.

a=7223ub="723.

a=1320b = 513.

Moayins 11: ITonoxuTenbHble pallMOHAIBHBIE YHUCIIA

IIK-1 roTOoBHOCTH peasn30BBIBAaTH 00pa30BaTENIbHBIE MPOTPAMMBI IO y4eOHOMY TMpPEIMETy B
COOTBETCTBUH C TPeOOBAaHUSAMH 00pa30BaTENbHBIX CTAHIAPTOB

[TpoBepounas padora. 3amaun Ha APOOH U MPOIECHTHI

VY manpunka 66110 240 py06. OH MOTpaTHII 3TOM CyMMBI M ocTaTka. CKOJBKO JIEHET OH MOTPATHII?

beuto 1000 py6. Ha mepByio mokynky motpatuiau 1/5 3TOH cymMMbl, a Ha BTOPYIO — OCTaTKa.
Ckonbko py0ieit octanocs?

Korna npounrtanu 35 cTpanuil, TO OCTaIoCh NPoUnTaTh 2/7 KHUTH. CKOJIBKO CTpaHHUL] B KHUTE?

B nepBriii nens mpountanu 2/5, a Bo BTopoil — 1/3 ymcna Bcex crpanun kHurd. Ilocie storo
ocrtanoch npounTars 80 ctpanull. CKOJIBKO CTpaHMI] B KHUTe?

Mopynsb 12: JleficTBUTENbHBIE YKCIIA

I1K-1 roTOBHOCTH peaqu30BBIBaTH OOpa3oBaTeNbHBIE MPOTPAMMBI 10 Y4eOHOMY IpEIMETY B
COOTBETCTBUH C TPeOOBAaHUSAMH 00pa30BaTENbHBIX CTAHIAPTOB

[TpoBepounas padora. JleiicTBUTEIBHBIC YKCTIa
Beraucauts ¢ Tounocteio 1o 0,01.
3,1094...+ 3,0459...

2,013...-1,092...
1,0493...+3,0921...
1,043...« 0.295...

Monyns 13: Beipaxenus. UncnoBsie pyHKIIUN

I1K-1 roTOBHOCTH peaqu30BBIBaTH OOpa3oOBaTeNbHBIE MPOTPAMMBI 10 Y4eOHOMY IpeIMETy B
COOTBETCTBUH C TPEOOBAHUSAMH 00pa30BaTEIbHBIX CTAHIAPTOB



ITpoBepounas pabota. Beipaxxenus

BobruncnuTh palimoHanIbHBIM CITIOCOOOM.

532 +2:53-47 + 472

332 +2:33:67 + 672

542 - 2-54-52 + 522.

Mopynb 14: YpaBHeHUs], HEpaBEHCTBA, UX CUCTEMbI M COBOKYITHOCTH

[IK-1 TOTOBHOCTH pealu30BBIBaTH 00pa30BATENbHBIC MPOTPAMMBI MO Y4eOHOMY MPEAMETY B
COOTBETCTBUH C TPeOOBAHUSAMH 00pa30BaTEIbHBIX CTAHIAPTOB

[TpoBepounas padota. HepaBencrsa

Pemmte HepaBeHCTBO:

32—-x2>2x+5

2x +3-5x2>0

2:2+9>x2 +6x

Monyinb 15: DnemeHTsl reoMeTpun

IIK-1 roTOoBHOCTH peasn30BBIBaTH 00pa30BaTENIbHBIE MPOTPAMMBI IO y4eOHOMY MpPEIMETy B
COOTBETCTBUU C TpeOOBaHUSAMHU 00pa30BaTENbHBIX CTAH/IaPTOB

[TpoBepounas padora. [11ockue reomerpudeckue Gurypsl

Pemmre 3amauy:

B ugerbipexyronsauke ABCJ [1A+[1B=180° AB || ClI. Ha croponax BC u A/l oTMeueHbI TOUKH
M K coorBerctBenHo tak, yro BM=K]I. Jlokaxwute, uro Toukn M u K Haxomdarcs Ha OJMHAKOBOM
pacCTOSTHUY OT TOUYKHU [IEPECEUEHUS AUArOHaIel 4YeThIPEXyrOJbHUKA.

Ha croponax PK u MH mnapamnenorpamma MPKH B3atel Toukn A u B COOTBETCTBEHHO,
MP=PB=AK, [IMPB=60 Haiingute yribl napamienorpaMmma u cpaBuute orpesku BM u AH.

Ha ocnoBanuu AC paBHoOenpennoro tpeyroibanka ABC ormedena Touka K, a Ha croponax AB
1 BC — touku M u P cootBerctBeHHO, npuueM PK=MB, [1KPC=80°, [1C=50°. lokaxwuTte, uto [IKMB+
[IMBP=180 °.

Monaynb 16: D1eMeHTbl reOMeTpUn

[IK-1 TOTOBHOCTH pealu30BLIBATH OOpa30BATENbHBIC MPOTPAMMBI MO Y4eOHOMY MPEAMETY B
COOTBETCTBUU C TpeOOBaHUSAMHU 00pa30BaTENbHBIX CTAH/IaPTOB

B npsimoyronsHuKe o1Ha cTOpoHA paBHA 9 cMm. Haiitu ero nuaronasnb, eciau oHa 0OJIbIE BTOPOM
CTOpPOHBI IPSAMOYTOJIBHUKA B 2 pasa.

OmuH U3 KaTeToB MPSIMOYTOJILHOTO TPEYTOIbHUKA MEHbIIIE TUIIOTeHY3bl Ha 2 cM. CyMMa BEJIMUUH
Tpex CTOH paBHa 12 cM. HailTu 3T CTOPOHBL.

['unoteny3a npsMOYroJILHOTO TPEYTroJIbHUKA paBHa 5 cM. HaliTu ero kareTsl, eciiu oJiuH OoblIe
JIpyroro B JiBa pasa.

Mopyns 17: Benuuunsl, uX usmMepeHue

IIK-1 roToBHOCTH peasn30BBIBATH 00pa30BaTENIbHBIE MPOTPAMMBI IO y4eOHOMY TMpPEIMETy B
COOTBETCTBUU C TpeOOBaHUSAMHU 00pa30BaTEeNbHBIX CTAH/IaPTOB

[TpoBepounas pabdorta. [Tnomans hurypsr

ITnomas IpAMOYTroNIsHOTO TPEYTONBHUKA 6 CM, OMH U3 KAaTeTOB paBeH 3 cM. Haiitu mepumerp
TPEYTOJIbHUKA.

Huaronans npsimoyrosibHuka 10 cM, a ogHa u3 ero cropod 8 cM. Hailtu nmepumeTp M miomaas
IPSIMOYTOJIBHUKA.

OcHoBaHus paBHOOEIPEHHON Tparenuu 6 cM u 14 cM, a 6okoBast ctopoHa — 5 cM. Haiitu mmomaas
Tpaneuuu.

Moayns 18: Benuuunbl, ©X U3MepeHue

[IK-1 TOTOBHOCTH pealu30BbIBATH 00pa30BATENbHBIC MPOTPAMMBI MO Y4eOHOMY MPEAMETY B
COOTBETCTBUH C TPeOOBAHUSIMH 00pa30BaTENbHBIX CTAHIAPTOB

[TpoBepounas padbora. 3aBUCUMOCTb MEXIY BETMUYNHAMHU

VYcraHoBUTE BEMTUYMHBI, pacCMaTpPUBAaEMbIE B 3aJa4e, BUJ 3aBUCUMOCTUA MEXIY HUMH U PEIIUTE
3a1ady JByMs apu(METHUECKUMH CII0OcOOaMu.

[Inomans neppoit kym6s1 60 M%, ee mmpuna 10 M, a MMpPKHHA BTOPOi KITyMOBI B 2 pa3a MEHbIIIE.



Haiitu nmomaae BTOpoii KIIyMOBI U JUTMHY TIEPBOH, €CJIN JJTMHA BTOPOM B 5 pa3 OosbIie.
Macca Tpex oauHaKOBBIX KOpOOOK ¢ mpstHuKaMu 18 kr. KakoBa Macca mecTu Takux ke KOpoOoK?

84 Bonpocwl npomescymounoiiammecmayuu Bmopoii mpumecmp (3xzamen, OK-3)

1. PackpbITh CyTh MOHSATHUHA MHOKECTBA U 3JIEMEHTa MHOXecTBa. [IpuBecTn mpumepsl mMycToro
MHOXCCTBA, KOHCYHBIX U 66CKOH€‘IHBIX MHOXECTB

2. OxapakTepu3oBaTh pa3IMyHbIE CIIOCOOBI 3aaHus MHOXecTB. IlpuBecTH mnpumepsl u3
Ha4YaJIbHOI'0O KypCa MATCMATHUKH, TAC Yy4dJallUueCd HMCIOT JCJIO C Pa3IMYHbIMU CHOCO6aMI/I 3aaHusA
MHOKECTB.

3. OxapakTepu30BaTh CYLIECTBYIOIINE OTHOLIEHUS MEKly MHOXKeCTBaMU. [IponstroctprupoBath
OTHOLIEHUSI MEXAY MHOXKECTBAMHM C ITOMOLIBIO Auarpamm Jinepa-BeHHa.

4. OxapakTepu3oBaTh OTHOIICHUE TMEPECECUCHUs MHOXKECTB. I[IpowmumrocTpupoBath €ro c¢
MOMONIBI0 auarpaMm Oilnepa-Benna. IlpuBecTn mpumepsl NMEpPeCceKaromMXcsi U HENepeCceKaronmxcs
MHO’KECTB.

5. OxapakTepu30BaTh OTHOILIECHHUE BKIIOUECHHS MHOKECTB. [[pOMIIIIOCTpUpPOBATH €TI0 C TOMOIIBIO
nuarpaMm Ounepa-Benna. [IpuBecTu nmpuMepbl MHOKECTB, HAXOASAIIUXCS B TAHHOM OTHOIIICHUH.

6. OxapakTepu30BaTh OTHOILIEHHE PABEHCTBA MHOXKECTB. [IpOMILIIOCTpUPOBATH €TO C TOMOUIBIO
nuarpaMm Ounepa-Benna. [IpuBecTu mpuMepbl MHOKECTB, HAXOASAIIUXCS B TAHHOM OTHOIIICHUH.

7. JlaTh ompeneneHue orepanuu nepecedeHus MHOKecTB. OOOCHOBATh 3aKOHBI TEPECeUEHUs
MHO>kecTB. COMOCTaBUTh 3aKOHBI ITEPECEUEHUS] MHOXKECTB M 3aKOHBI OTIepalliil Hal YUCIaMHU.

8. [atp ompeneneHue onepanuu o0ObeIuHEHUS MHOKECTB. OOOCHOBATh 3aKOHBI 00bETUHEHHS
MHO>kecTB. COMOCTaBUTh 3aKOHBI 00bETUHEHHSI MHOXKECTB U 3aKOHBI ONEpaluii HaJl YUCIAMHU.

9. Jlate ompeneneHue pa3zHOCTH MHOXKeCcTB. OOOCHOBATH 3aKOHBI BBIYUTAHHUS MHOXKECTB.
ConocTaBUTh 3aKOHBI BBIMUTAHHSI MHOKECTB U 3aKOHBI ONEpaluii HaJ YUCIaMH.

10. [latb ompezneneHue MOMOJHEHHS IMOJMHOXKECTBA 10 MHOXecTBa. [IpowmsttocTpupoBarh ¢
oMoUIbI0 Auarpamm Jitiepa-Benna. [IpuBectu npumepsl.

11. JlaTe ompeneneHue aeKapToBa MpousBeAcHUs MHOkecTB. OOOCHOBAaTh CBOMCTBA JEKapTOBa
YMHOXEHHSI MHOkeCTB. COMOCTaBUTh CBOMCTBA JIEKAPTOBA YMHOKEHUSI MHOXKECTB M 3aKOHBI Olepanui
HaJl YMCIIaMu.

12. Tlepeuncnuth ycjaoBUsT pa3OMEHHMs] MHOXKECTBA Ha IONMApPHO  HEMepeceKaroluecs
noaMHoxkecTBa. [IpuBectu nmpumepsl pa30ueHNss MHOXKECTBA Ha KJIACCHI ¢ MTOMOUIbIO OJTHOTO CBOMCTBA,
UCIOJIB3YS MaTepuan yueOHUKOB MaTEMAaTHKH JIJIsl HaualbHBIX KJIACCOB.

13. TlepeuncnuTh ycnoBusl pa3OWEHUs MHOXKECTBA Ha TIONMAPHO  HENEpPeCceKaroIuecs
noaMHOXKecTBa. [IpuBecTu mpumepbl pa30MeHHsi MHOXKECTBAa Ha KJIACChl ¢ TOMOIIBIO JTBYX CBOWCTB,
UCTIOJNB3YS MaTepuai y4eOHUKOB MaTEMATHKH JIJIsl HA4albHBIX KIIACCOB.

14. TlepeuncnuTh ycnoBusl pa3OWEHHs MHOXKECTBA Ha TIONMAPHO  HENEPeCceKaroIuecs
noaMHOXecTBa. [IpuBecT mpuMepsl pa3OMEHUsT MHOXKECTBA HA KJIACCHI C TOMOIIBIO TPEX CBOWCTB,
UCTIONB3YS MaTepual y4eOHUKOB MaTEMATHKH JIJIsl HA4alIbHBIX KIIACCOB.

15. laTth ompenenieHne COOTBETCTBUS MEXTY dJIEMEHTaMH MHOXeCTB. OmucaTh CriocoObl 3a1aHus
COOTBETCTBUM.

16. Jlate ompeneneHue COOTBETCTBHUS MEXAY IJIEMEHTaMU MHOXECTB. Onucatb BO3MOXXHOCTH
noctpoeHus rpadga M rpaduka COOTBETCTBHS, HCHOJIB3Ys MaTepuan y4YeOHMKOB MaTeMaTUKH s
HaYaJIbHBIX KJIacCOB.

17. JlaTh ompeneieHre COOTBETCTBUS, 00paTHOrO JaHHOMY. OXapakTepu30BaTh 0COOCHHOCTH €ro
rpada u rpaduka. [IponmrocTpupoBaTh MpUMEpPaMH UCIIOIH30BAHHE COOTBETCTBUS OOPATHOTO TaHHOMY
MIpU PEILIEHUH 3a/1a4 B Kypce MaTEMaTUKHU B HAYaJIbHOM IIKOJIE.

18. JlaTp ompezneneHue COOTBETCTBHS, IPOTHUBOIIOJIOKHOIO JaHHOMY. OXxapakTepu3oBaTh
0cobeHHOCTH ero rpada u rpaduka.

19. late ompezaelieHHE MOHATUS B3aUMHO-OJHO3HAYHOTO COOTBETCTBUS MEXKIY 3JIEMEHTaMU
MHOkecCTB. [IpuBecTu npumepsl.

20. Jlatb ompeneneHrWe TMOHSATHUS PABHOMOILIHBIX MHOXKECTB. CONMOCTaBUTh BY30BCKYIO U
HIKOJIbHYIO TEPMHUHOJIOTUIO TIPU UCTIOIB30BAHUY MOHATHSI PABHOMOITHBIX MHOKECTB.

21. Jlate ompeneneHue MOHATUS "OTHOIIEHHE Ha MHOXkecTBe'. Ommcarh CcrocoObl 3aJaHus



OTHOIIICHUH.

22. llatb ompejAelieHHE TOHSTUS «OTHOIIEHHE Ha MHOXecTBe». OnucaTth BO3MOXKHOCTU
noctpoeHus rpada u Tpaduka COOTBETCTBHsI, HWCIOJIB3Ys Marepuan y4eOHWKOB MaTEMaTHUKH IS
HAYaJIbHBIX KJIACCOB.

23. JlaTh ompeneneHuEe OTHOIIEHUs, 00paTHOTO JaHHOMY. OXapakTepu30BaTh OCOOCHHOCTH €Tro
rpada u rpaduka. [IpowrocTpupoBaTh MpUMEpPaMHu HUCIIOJIL30BAHUE OTHOIIEHUS OOPaTHOTO JAHHOMY
MIPU PEILIEHUH 33/1a4 B Kypce MaTEMaTUKHU B HAYaJIbHOM IIKOJIE.

24. JlaTb oOmpenelieHue OTHOLIEHHUS, IPOTUBONOJOXKHOIO JaHHOMY. OxapakTepHu3oBaTh
0coOeHHOCTH ero rpada u rpaduka.

25. OxapakTepu3oBaTh CBOICTBa OoTHOWIEHHH. [IponsunocTpupoBaTh NpuMepamMu U3 yUeOHHUKOB
MaTEMaTUKU HayaJlbHOM IIKOJIBL.

26. Jlatp ompenenenue pedieKCUBHOTO OTHOIIEHHUs. OxapakTepu3oBaTh OCOOEHHOCTH rpada
peduiekcuBHOrO  OTHOWIEHMs. llpuBecT  TpuMephl  OTHOLICHWH, O00JaJaloUIMX  CBOHCTBOM
pedICKCUBHOCTH.

27. JaTb onpeneneHrne aHTUpeIIEKCUBHOTO OTHOIIEHHS. OXapaKkTepru30BaTh 0COOCHHOCTH Tpada
anTupedrekcuBHOro oTHouleHus. llpuBecTH mpUMephl OTHOIIEHUHM, O0O0JaJalomUX CBOWCTBOM
aHTUPE(DIECKCUBHOCTH.

28. JlaTh ompejeneHre CUMMETPUYHOTO OTHomeHus. OxapakTepu3oBaTh OCOOCHHOCTH Tpada
CUMMETPUYHOTO  OTHOIICHHWS. [IpuBeCTM mpuMepbl  OTHONICHHWH, O0OJaJaloMUX  CBOWCTBOM
CUMMETPUYHOCTH.

29. Jlatb ompeneneHue aHTHCUMMETPUYHOTO OTHOIIEHHs. OXapakTephu30BaTh OCOOCHHOCTH
rpada aHTHCHMMETPUYHOTO OTHOWIeHHS. [IpuBecTH mpuMepbl OTHOIIEHHH, 00JIaZalonX CBOHCTBOM
AHTUCUMMETPUYHOCTH.

30. Jlath ompeneneHuE TPAH3UTHBHOTO OTHOImIeHHs. OxapakTepu3oBaTh OCOOCHHOCTH rpada
TPaH3UTUBHOTO OTHOIIeHUs. [IpuBecT mpuMepsl OTHOIICHUH, 00JIaJaIOIINX CBOMCTBOM TPAH3UTHUBHOTH.

31. Jatp omnpeneneHue OTHOIICHWS OSKBHBAJEHTHOCTU. PacKphITh CBSI3b  OTHOUIEHUS
SKBUBAJIEHTHOCTH C pa30MEHNEM MHOKECTBA Ha KJIACChl, TPOUJUTIOCTPUPOBATH 3TOT MPUMEPAMHU U3 Kypca
MaTeMaTUKH HayalbHOMU IIKOJIBI.

32. Jlatp omnpeneneHue OTHOWIEHUs mopsaka. IlpuBectn mnpuMepsl OTHOLIEHWH MOpAIKA,
paccMaTpuBaeMbIX B Kypce MaTeMaTUKU HavyaabHOM HIKOJIBI.

Tpemuit mpumecmp (3auem, OK-3)

1. [arp ompeneneHue NOHATHUS Kak (opMbl MblieHus. CoOMOCTaBbTE CYIIECTBEHHBIE U
HECYLIECTBEHHbIE CBOMCTBa MoOHATUA. IIpuBecTH mpuMephbl MOHATUN M YKAKUTE MX CYLIECTBEHHBIE U
HECYIIECTBEHHbBIEC CBOMCTRBA.

2. Jlatb onpezeneHue GopMbl MBIIUIEHUS «TTOHATHE». OXapaKTepru30BaTh 00BEM U COJIEpPIKaHUE
MOHSTHSL.

3. Hartp onpexneneHue (GpopMbl MBIIIICHUS «HIOHATHE». OXapaKTepH30BaTh OTHOIICHUS MEXIY
MOHSTHSIMH.

4. Jlate omnpeneneHue QOpMbl MbIIUIEHUS «HOHATHE». (COMOCTaBUTH OMNpeleisieMble U
Heonpezaensemble MOHATH. [lepedncianTs crnocoObl onpeaeieHns MOHATHH.

5. Jate omnpenenenue (opmbl MbIIJIEHUS «moHATHE». COMOCTaBUTH OMpeeNsieMble U
HeonpezaenseMble MoHATUS. [Ipoananu3upoBaTh CTPYKTYpY ONpeesieHus MOHATHI uepe3 poJ U BUJ0BOE
OTIINYHE.

6. Harp omnpexneneHue (OpMBI MBIIUICHUS «IOHATHE». COMOCTaBUTH OMpeIeIsieMble U
HeonpeensemMble MoHATH. OXapakTepu30BaTh TPeOOBAHUS K OMPEIETICHUIO TOHATHI.

7. Jatp ompeneneHue (GopMbl MBIIIIEHUS «BbICKa3blBaHUE». OXapaKTepu30BaTh 3HAYCHUS
MCTUHHOCTH BbICKa3biBaHUU. [[puBecTH npruMepbl BEICKa3bIBAHUH.

8. Hare ompeneneHue (HOpMbl MBIIUICHUS «IIpeluKaT (BBICKa3blBaTeNbHas ¢opma)». JlaTe
orpejieieHue MHOXKECTBa MCTUHHOCTH Tpeaukara. [lpuBectu mpumepsl NMpeAMKATOB, OMpPENEIUTE HX
MHO’K€CTBa UICTUHHOCTH.

9. Harp omnpeneneHHe KOHBIOHKIMM BBICKA3bIBAHUN, IOCTPOUTH TaOMUIy HWCTHHHOCTHU
KOHBIOHKIUU. Jl0Ka3aTh, YTO KOHBIOHKIIUS BbICKAa3bIBAHUI KOMMYTAaTHUBHA.

10. [arp onpenencHHe KOHBIOHKIMHM BBICKA3bIBAaHWM, MOCTPOUTH TaOJIUIy WMCTUHHOCTH



KOHBIOHKITNH. /[0Ka3aTh, 9YTO KOHBIOHKIINS BHICKA3bIBAHHI acCOIIMATHBHA.

11. [arp ompeneneHue JAW3BIOHKIMM BbICKa3bIBAaHWM, TOCTPOUTH TaONIUIy WCTUHHOCTH
TU3BIOHKINH. J[0Ka3aTh, YTO MTU3BIOHKITUS BHICKa3bIBAHUH KOMMYTAaTHBHA.

12. lath ompeaeiieHHe IU3BIOHKIMK BBICKA3bIBAHWM, TOCTPOUTH TaOJMWIy WMCTHHHOCTH
IU3BIOHKIHH. JOKa3aTh, 9TO JU3BIOHKINS BHICKA3bIBAHUI aCCOIIHATHBHA.

13. Jlatb  ompeneneHrWe  KOHBIOHKIIMM W JU3BIOHKIMM  BbICKa3biBaHWW.  JlokazaTh
JTUCTPUOYTUBHOCTD TU3BIOHKIIMA OTHOCUTEIIFHO KOHBIOHKITUH.

14. Jlatb  ompeneneHWe  KOHBIOHKIIMM W JU3BIOHKIMM  BbICKa3biBaHWM.  JlokazaTh
JTUCTPUOYTUBHOCTh KOHBIOHKIIMH OTHOCUTENIHHO AU3BIOHKIIUH.

15. Jlatb omnpeneneHue KOHBIOHKIMU NpeaukaTtoB. I[IpenctaBUTh MHOXKECTBO HCTHHHOCTH
KOHBIOHKIIUY ITPEIUKATOB.

16. latb ompejneneHre IU3BIOHKIMU MpeaukaToB. [lpeAcTaBUTh MHOXKECTBO HMCTHHHOCTHU
JTU3bIOHKIIMY NPEIUKATOB.

17. JaTh ompeneneHre OTpUIlaHUS BbICKa3bIBaHUM U npeaukatoB. ChopMymupoBaTh u A0Ka3aTh
3aKOH JIBOMHOTO OTPHIIAHUS.

18. JlaTp ompeneneHue OTPULIAHUS BBICKA3bIBAaHUN M NpeaukaroB. lIpencTaBUTh MHOMXECTBO
HMCTUHHOCTH OTPHULIAHUS MTPEANKATA.

19. JlaTe ompeneneHue OTPUIIAHUS BBICKAa3bIBaHUN U NpeaukaToB. CHopMynupoBaTh 3aKOHBI J1€
Moprana, oiMH 13 3aKOHOB JI0Ka3aTh.

20. Jlatb ompeaeneHUWE HMIUIMKAIMUA BBICKA3bIBAHUM, OMPENECIUTh €€ CTPYKTYPY, MOCTPOUTH
TaOJIUIy UCTUHHOCTH HWMILTUKAIINH.

21. OmpenenuTh HMMIUTMKAIMIO OOpaTHYIO JaHHOW, NPOTHUBOINOJIOKHYIO JaHHOM, oOpaTHas
MPOTUBONONOKHOU. CHOpMYIHPOBATH 3aKOH KOHTPATIO3UIIHH.

22. OnpenenuTh UMILUIMKALMIO MPEIUKATOB. Y CTAHOBUTh MHOKECTBO UCTUHHOCTH UMIUIMKAIIUU
IIPEANKATOB.

23. OnpenenuTh SKBUBAJICHIMIO BHICKA3bIBAHUM U NPeaUKaTOB. [IprBECTH MpUMEDHI.

24. Ilpoananu3upoBaTh JIOTUYECKYIO CTPYKTYpPY BBbICKa3bIBaHUSI ¢ KBaHTOpamu. [IpuBectu
MPUMEPBI.

25. llepeuncauTe KBaHTOpbL. IIpOKOMMEHTHMpPOBAaTH YCTAaHOBJIEHUE 3HAUYEHUH HMCTHUHHOCTH
BBICKA3bIBaHUH, COJIEPKAIINX KBAHTOPHI.

26. Pacckazarh, Kak OCYIIECTBIIIETCS OTpPHULAHME BbICKA3blBaHUN C KBaHTOpamu. IIpuBectn
MPUMEPBI.

27. Omnpenenuth OTHOIICHHS CIEAOBaHUS W paBHOCHIBHOCTH. OmmcaTh HEOOXOIUMBIE H
JIOCTaTOYHBIEC YCIIOBHSI.

28. OxapakTepu30BaTh CTPOCHHUE TeOpeMbI. [IepeuncinTh BUABI TEOPEM, YKA3aTh UX CTPYKTYPY.

29. Jlate ompenencHue (HOPMBI MBIIJICHUS «yMO3AKIIOUEHHE», MPOaHAIU3HPOBATH €ro
JIOTUYECKYIO CTPYKTYPY.

30. OxapakTepu30BaTh AeTYKTUBHbIE YMO3AKIIOUEHHUS, ONTUCATh UX CTPYKTYPY, OLIEHUTH CTENIEHb
JIOCTOBEPHOCTH BBIBOJA, CJICJIAHHOTO B ACAYKTUBHOM YMO3aKJIIOUCHHH.

31. OxapakTepu30BaTh HHAYKTUBHBIE YMO3AKIIIOUEHUS, OIUCATh UX CTPYKTYPY, OLIEHUTh CTEIIEHb
JIOCTOBEPHOCTH BBIBOJA, CAEIAHHOIO B UHIYKTUBHOM YMO3aKJIFOYCHHUH.

32. OxapakTepu30BaTh yMO3aKJIIOUEHUS 10 aHAJIOTUH, OLIEHUTh CTENIEHb JOCTOBEPHOCTH BBIBOJIA,
CIEIIAHHOTO B MHAYKTUBHOM YMO3aKJIIOUEHUH.

33. ComnocraBbTe NMpaBUJIbHBIE U HEMPABUIIbHBIE YMO3AKIIOUEHUS. 3alUIINTE OCHOBHBIE CXEMBbI
JEAYKTUBHBIX YMO3aKIIOUCHUH.

34. ChopMynupyiTe aarOpuT™M aHaIU3a MPABUILHOCTH YMO3AKIIOUEHUN C TIOMOIIBIO HarpaMM
Ditnepa-BenHa.

Illecmoii mpumecmp (3auem, INK-1)

1. IIpeactaBuTh OCHOBHBIE CBEACHUS U3 UCTOPUU PA3BUTHS YUCIA. BBIIETUTH OCHOBHBIE 3TAIlbI
pa3BuTUs TMOHATUS uucha. [lepedncnuTh pa3iuyHble MOAXOABl K TOCTPOCHUIO MHOXKECTBA IIEJIBIX
HEOTPHUIIATEIIbHBIX YHUCET U 1aTh OMPEACIICHUE YUCIIa B KaXJIOM U3 TTOJIXO00B.

2. Onucarb akCHOMaTUYECKUH METO/[T TIOCTPOEHUS TEOPHH.



3. IlpeacraBuTh aKCHOMAaTHYECKOE IMOCTPOCHHE TEOPUHU IIEJIOT0 HEOTPHULATEIHHOTO YHCIIA.
CdopmynupoBatb akcuomsl [1eano.

4. PackpbITb CyThb aKCHOMAaTHMYECKOI'O IIOAXOJAa K ONpPEIEICHHUIO CIOKEHUS LENbIX
HEOTPULIATENbHBIX YMCEN. Y Ka3aTh 3aKOHBI C10kKeHUsA. COMOCTaBUTh 3alUCh U (POPMYITUPOBKY 3aKOHOB B
BY3€ U Ha4aJIbHOM ILIKOJIE.

5. PackpblTb CyTb AaKCHOMATHYECKOIO IOJAXOJAa K OIPEACICHUIO BBIYMTAHUS LEJIBIX
HEOTPULIATENFHBIX YUCeN. YKa3aTh 3aKOHBI BhIYNTaHUA. COMOCTaBUTH 3aMUCh U (POPMYJIMPOBKY 3aKOHOB
B BY3€ U Ha4aJbHOM ILIKOJIE.

6. PackpblTb CyTh aKCHOMAaTH4YECKOIO0 IOAXOJAa K ONPEACIICHUI0 YMHOXKEHHs LIEJIbIX
HEOTPUIATENIbHBIX Yncel. YKa3aTh 3aKOHbl YMHOKeHUsI. CONOCTaBUTD 3aMUCh U (OPMYITUPOBKY 3aKOHOB
B BY3€ M Ha4aJIbHOM IIIKOJIE.

7. PackpblTb CyTh aKCMOMAaTHMYECKOTO IMOAXOAAa K OINPENCICHUI0 JENeHUs  LEeJbIX
HEOTPULATENbHBIX YMCeN. YKa3aTh 3aKOHBI AeneHus. ConocTaBUTh 3aMuch U (JOPMYIUPOBKY 3aKOHOB B
BY3€ U Ha4aJIbHOM IIKOJIE.

8  PackpbITh CyTh aKCMOMATHYECKOTO TIOJIXO0/Ja K ONPENEICHUIO OTHOIICHUH «OO0JbIIey,
«MEHBUIEY, «PABHO» HA MHOKECTBE 1IEJIBIX HEOTPULIATENbHBIX YHcell. [I0SCHUTB, Kak ONpenesstoTCs ITH
IMOHATHA B KYPpCC MAaTCMATUKHU HavaJIbHOM IIKOJIBI.

9. Omucarp anropuT™m JneieHusi ¢ octaTkoM. CpaBHUTH 3amuch W (POPMYJIUPOBKH B BY3€ U
HayaJbHOM IIKOJIE.

10. PackppITh CyTh METOAA MAaTEMaTHYECKOW WHIYKIUH, CPOPMYIUPOBATH TEOpEMY O
MaTeMaTH4YeCKOU HWHIAYKIIUU. OHI/ICEITI:, KaKHu€ BUbBI YTBep)K,Z[GHI/Iﬁ MOKHO JOKa3bIBAaTh C IIOMOIIIBIO 3TOT'O
MeToAA.

11. Ha3BaTp 1 0xapakTepHr30BaTh CBOMCTBA MHOXKECTBA IIEIbIX HEOTPULIATEIHHBIX YU CEI.

12. PackpbITh CyTh MOHATHS OTPE3KAa HATYypaJIbHOTO PAJla YHCEN U CUETa 3JIEMEHTOB KOHEYHOI'O
MHOecTBa. COIIOCTaBUTH MOHSITUSI MOPAAKOBOI'O U KOJIMYCCTBCHHOT'O HATYPAJIbHOT'O YU CJIA.

13. PackpbITh CyTh TEOPETHKO-MHOXECTBEHHOT'O MOJXO0Ja K MOHSTHIO HATYpaJbHOTO YHUCIA U
HYJIS.

14, PackpbITh TEOPETHKO-MHOKECTBEHHBIN CMBICII OTHOIICHUH «OONbBIIE», «MEHBIIE, «PAaBHOY
Ha MHOKCCTBC LCJIbIX HCOTPUIATCIBbHBIX YUCCIIL.

15. PaCKpBITB TGOpGTHKO-MHO)KCCTB@HHBIfI CMBICJT CJIOKCHUA LECJIbIX HCOTPULATCIBHBIX YUCCII.
VYkazarb 3aK0HbI c10keHus1. COMOCTaBUTh 3aMUCh U (POPMYITHPOBKY 3aKOHOB B By3€ M Ha4aJIbHOH ILIKOJIE.

16. PaCKpBITB TGOpGTHKO-MHO)KGCTB@HHBIfI CMBICJI BBIYUTAHUA LCJIBIX HCOTPUIATCIIbHBIX YUCCII.
Ykazarb 3aK0HBI BIYnTaHHsL. COMOCTAaBUTH 3aIMCh U (JOPMYIIMPOBKY 3aKOHOB B By3€ M HAYaJIbHOM IIIKOJIE.

17. PaCKpBITB TGOpGTHKO-MHO)KCCTB@HHBIfI CMBICJT YMHOKCHUS TECJIbIX HCOTPUIATCIIbHBIX YHUCCII.
Ykazarb 3aK0HBI YMHOKEHHUs. COMOCTaBUTD 3aMUCh U (POPMYTUPOBKY 3aKOHOB B By3€ M HAYAJIbHOU LIIKOJIE

18, PackpbITh TEOPETHUKO-MHOXECTBEHHBIH CMBICT JEIEHUS ILENbIX HEOTPUIATEIbHBIX YHUCE].
VYkazaTh 3aK0oHbI AeneHusi. ConocTaBuTh 3aUCh U (POPMYIHPOBKY 3aKOHOB B By3€ M Ha4aJIbHOI IIKOJIE.

19. PackpbITh CyTh HaTypaJIbHOTO 4HCIa Kak pe3yjibTaTa W3MEpEHHUs BEIMYMH (Kak Mepbl
oTpeska). JlaTh onpesenieHne OTHOIIEHUS OPSIKA, pacCMaTpUBas YUCII0, KaK MEPY BEJIHMUHHBI.

20. JlaTh ompeneneHue CIoKeHuUs Yicell, pacCMaTpUBAeMbIX KaK Mepbl OTPE3KOB. Y Ka3aTh 3aKOHBI
cnoxenusi. COMoCTaBUTh 3aMKCh U (HOPMYJIUPOBKY 3aKOHOB B BY3€ W Ha4aJbHOM LIKOJIE.

21. Jlatb ompedeseHUE BBIUUTAHUSA YHCEN, PACCMATPUBAEMBIX KaK MEpbl OTPE3KOB. YKa3aTh
3aKOHbI BeIYMTaHMsI. COMOCTaBUTH 3auch U (POPMYIUPOBKY 3aKOHOB B By3€ U HauaJIbHOMU IIKOJIE.

22, JlaTh OmpeaesieHHe YMHOXKEHHUS YMCeJl, paCCMAaTPUBAEMbIX KaK MEpbl OTPE3KOB. YKazaTb
3aKOHBI yMHOKeHHsI. CONOCTaBUTh 3aMUCh U (POPMYIMPOBKY 3aKOHOB B By3€ U Ha4aIbHOM IIKOJIE.

23. JlaTb ompezenieHue AeNeHUs YUCEeNl, paCCMaTPUBAEMbIX KaK MEpbl OTPE3KOB. YKa3aTh 3aKOHBI
nenenusi. ConocTaBUTh 3aMUCh U (HOPMYIHPOBKY 3aKOHOB B BY3€ M Ha4aJIbHOMH ILIKOJIE.

24. PackpbITh CyTb HOHSTHSI CUCTEMBI cuMciieHHsa. OXapaKTepu30BaTh OCHOBHBIE CBOICTBAa U
OTJINYUA NO3UINOHHBIX U HEITOZUITMOHHBIX CUCTEM CUUCIICHUS.

25. Omwucatb ACCATUYHYIO CUCTCMY CUHCJICHUA. Hp€I[CTaBI/ITB 3alIiuCh YHUCCIT B I[CCHTH‘IHOﬁ
CHUCTEME CUHUCIICHHUS.

26. CdhopmynupoBaTh aNTOPUTM CJIOXKEHUS IENbIX HEOTPHUIATEIBHBIX YHUCEN B JCCATUYHOM
CHCTEME CUMCIICHUS. Y Ka3aTh TEOPETUUECKUE MOJOKEHUS, JIEKAIIUE B OCHOBE JJAHHOTO aJrOpuT™Ma.



27. CdhopmynupoBaTh aITOPUTM BBIYUTAHHS IIENIBIX HEOTPUIATENBHBIX YHCENT B JCCATUYHON
CHUCTEME CUMCIICHHUS. Y Ka3aTh TEOPETUYECKUE MTOJIOKEHUS, JIEKAIIUE B OCHOBE JAHHOTO aJIrOPUTMa.

28, ChopmynupoBaTh aNrOpPUTM yMHOXKCHHS LEIBIX HEOTPUIATENBHBIX YHUCENT B JCCATUYHOU
CHUCTEME CUMCIICHHUs. Y Ka3aTh TEOPETUYECKUE MTOJIOKEHUS, JIEKAIIUE B OCHOBE JAHHOTO aJITOPUTMA.

29. CdopmynupoBaTh AITOPUTM AEJICHUS LEIbIX HEOTPULIATEIbHBIX YHCEN B JIECSITUUHOM crcTeMe
CUMCIJICHHS. YKa3aTh TEOPETUUECKUE MTOJIOKEHUS, JIEKAILME B OCHOBE TAHHOT'O AJITOPUTMA.

30. Omnmncarb NO3UIMOHHBIE CUCTEMBI CUUCIEHUS, OTJIIMYHBIE OT AECATUYHOU. [IpencTaBuTh 3anuch
YHclia, yKa3aTh 0COOEHHOCTH BBIMOJTHEHUS apu(METHUECKUX JEHCTBU, OMucaTh allfOPUTM Mepexoa OT
3allMCH YKCEII B OJTHOM CUCTEME CUMCIICHHUS K 3aIIMCH B IPYTOM.

31. Jlath ompejesieHUE OTHOIIEHUS JEIMMOCTH Ha MHOYKECTBE LI€JIbIX HEOTPUILIATEIbHBIX YUCEN.
CdopmynupoBaTh CBOWCTBA OTHOIICHHS JEITUMOCTH.

32. CdopmynupoBaTb TEOPEMBbl O JEIHUMOCTH CYMMBI, Pa3HOCTH U TMPOM3BEICHUS LIEIBbIX
HEOTPULIATENIbHBIX uncen. [IpuBecTn npumepsl HCIIOJIb30BAaHUS HA ITPAKTUKE TaHHBIX TEOPEM.

33. CdopmynupoBath U 0Ka3aTh MPU3HAKK JICTUMOCTH Ha 2, 5.

34 CdopmynupoBath U J0Ka3aTh MPU3HAKH IETUMOCTH Ha 4, 25.

35. ChopmynupoBath U 0Ka3aTh MPU3HAKK IETUMOCTH Ha 8, 125.

36. CdopmynupoBaTh U J0Ka3aTh IPU3HAKU ACTUMOCTH Ha 3, 9.

37. OcymiecTBUTH pa30HeHNe MHOXKECTBA LIETbIX HEOTPULIATEIbHBIX YHCEN HA KJIACChI 110 YUCITY
nenutene. [laTe onpeneneHust IpoCThIX U COCTABHBIX YMCENI, YKa3aTh UX CBOMCTBA.

38. OcymiecTBUTH pa3dHeHNe MHOXKECTBA LIETbIX HEOTPULIATEIbHBIX YHCEN HA KIACChl 110 YUCITY
nenurenei. Jlatb ompedeneHuss TPOCTBIX U cocTaBHbIX uyuceld. CdopMmynupoBarh airopuTMm
pacro3HaBaHUs MPOCTHIX YUCEN.

39. OcyuiecTBUTH pa30MEHNE MHOXKECTBA IIENBIX HEOTPHUIIATEIBHBIX YHCE Ha KJIACCHI 110 YHCITY
nenurtenei. Jlate onpenaeneHus MpoCThIX M COCTABHBIX YUCEIN. PackphITh CyTh peniera JparocdeHa.

40. CdopmynupoBaTh U 0Ka3aTh TEOPEMY O OECKOHEUHOCTH MHOKECTBA MPOCTHIX YHCET.

41. PackpbITh CyTh MOHATHHA OOLIETO JAECTUTENS, HAaHOOJBIIEro OOLIero AETUTENs, YKa3aTh €ro
CBOICTBA.

42. PackpbITh CyTh MOHSATUN OOINETO KPaTHOTO, HAWMEHBIIIETO OOIIEro KpaTHOTO, YKa3aTh €ro
coiictBa. Chopmynupoare anroputmbl HaxoxaeHuss HOJl u HOK. Onwucatp yciaoBus, Ipu KOTOPBIX
1esnecoo0pasHee UCIOIb30BaHUE TOTO HIIM HHOTO aJlfOpUTMA.

43. Cdopmynupoarh anroputMbl HaxoxaeHuss HOJ[ u HOK. Onucartp yciioBusi, mpu KOTOPHIX
1esnecoo0pa3Hee UCIOIb30BaHUE TOTO HIIM MHOTO aJlTOPUTMA.

4. Tlepeunciuth anroputmbel Haxoxnaenus HOJ[ um HOK. CdopmynupoBaTh alroputm
HaxoxaeHus HOJ[ u HOK ¢ noMouipio KaHOHUYECKOTO Pa3JIOKEHHUS.

45. Tlepeunciutpy anroputmbel Haxoxnaenus HOJ[ um HOK. CdopmynupoBaTh alroputm
Haxoxaenus HOJL ¢ nomonisto anroput™ma EBkiuza.

46. PackpbITh CyTh OCHOBHOW TE€OpPEMBbI apU(PMETHKH.

47. CdopmynupoBarh MpU3HAK JCIUMOCTA Ha COCTaBHOE 4ucio. Ha ero ocHOBE MOCTPOUTH
MIPU3HAKY JEIMMOCTH Ha COCTaBHBIEC YUCIIAa BTOPOTO IECATKA.

48. CdhopmynupoBaTh MPU3HAK JEIMMOCTH Ha COCTaBHOE 4mciio. Ha ero ocHOBE MOCTPOUTH
MIPU3HAKY JEJIMMOCTH Ha COCTABHBIEC YMCJIA TPETHETO JECATKA.

Bocomoin mpumecmp (Ix3amen, INK-1)

I. Omnucarp pa3inyHble CIyd4ad, BO3HUKAIOIIME B IMPOLECCE H3MEPEHHUs JUIMHBI OTPE3KOB.
[IpounmnrocTpupoBaTh IpUMEpaMu CUTYaIlUH, KOTJJa BOSHHKAET HEOOXO0IMMOCTh PACITUPEHUS MHOKECTBA
HaTypaJbHBIX YUCEN

2. JlaTtb onpepenenue MoHATus apoodu. OmucaTh, B 4eM 3aKJIF0YACTCs] OCHOBHOE CBOMCTBO JIpoOu
Y KaKOBO €r0 MPAaKTUYECKOE NPUMEHEHHE?

3. Jlatp ompeneneHue MOHATHS ApoOu. OmucaTh, B 4eM 3aKJIIOYACTCS COKpAICHHE IpOOH.
CdopmynnpoBaTh TEOPETHUECKOE MOJIOKEHHUE, JIEKAIEe B OCHOBE COKpAILEHUS IpOo0eii.

4. Jlath ompeneneHue moHATHS apobu. Omnucarh, B 4eM 3aKIIOYACTCS MPUBEICHHUE TpoOer K
oOuiemy 3HaMmeHateno. CopMyaupoBaTh TEOPETHUECKOE MOJI0KEHHE, JeKallee B OCHOBE MPUBEICHUS
npo0eit kK 00IIeMy 3HaMEeHaTEeIo.



5. I[aTb OMNPCACIICHUC TMOHATUA IMOJIOKUTCIBHOTO pPAllMOHAJIBHOI'O YHCJIA. CpaBHI/ITb JaHHOC
OonmpeaAcICHUE C ONIPEACIICHUEM IIKOJBbHOI'0 Kypca MaTeMaTHKHU

6. MHOXECTBO ITOJ0KUTEIHHEBIX palrOHAJIbHBIX YUCCII. I[aTb ONpCACIICHUEC OTHOLICHUA MOPAJIKA
Ha MHOKCCTBC IMOJIOXKUTEJIbHBIX PAllUOHAJIBHBIX YHCCIT X OIMUIIHUTE €T0 CBOMCTBaA

7.  CdopMmynupoBath aJrOpUTM CIOKEHHUS MOJTOKHUTEIbHBIX pallMOHABHBIX Yyncen. O60CHOBATh
3aKOHBI CJIOKEHUS.

8. CdopMynupoBaTh  aJrOpUTM BBIYUTAHHUSI TOJIOKHUTEIBHBIX  PALMOHAIBHBIX  YHCEI.
O60cHOBaTh 3aKOHBI BHIYUTAHUS.

9. CdopmynupoBarh aNTOPUTM YMHOXEHHUS TOJOKUTENBHBIX  PAIlMOHATBHBIX  YHUCEIL.
O60cHOBaTh 3aKOHBI YMHOXEHHUSI.

10. CdopmynupoBaTh aarOpUTM JAEICHHUS MOJIOKHUTEIBHBIX palliOHATBHBIX uncesl. O00CHOBAThH
3aKOHBI JICJICHHUS.

11. PackpbITh CBOMCTBA MHOXECTBA MOJIOKUTEIbHBIX PAllMOHAIBHBIX YHUCET

12. OxapakTepu30BaTh OCHOBHBIC BUBI 33/1a4 Ha APOOH M OMHCATH CIIOCOOBI UX PEIICHUS

13. lath ompeneneHue MOHATHS OecATHYHON apoou. ChopMynupoBaTh aarOPUTM CIIOKEHUS
JECATUYHBIX Apo0eii

14. JlaTe ompepneneHue MOHATHS AecITHUHOU NpoOu. ChopMymupoBaTh alrOpUTM BHIYUTAHUS
JECATUYHBIX Apo0eii

15. Jlate ompenencHue MOHATHS AecaTUdHOW Apodu. ChopMylnnpoBaTh alrOPUTM YMHOKEHUS
JECATUYHBIX Apo0eii

16. Jlate ompeneneHue MOHATHS AecITHYHONW apobu. ChopmMymupoBaTh alrOpUTM JEIEHUS
JECATUYHBIX Apo0eii

17. Onucatp nepeBoj; OOLIKHOBEHHBIX IPOOEH B IECATUYHBIC M IECATHYHBIX — B OOBIKHOBEHHBIC

18. CdopmynupoBath U J0Ka3aTh TEOPEMY O BO3MOXKHOCTH MPEACTABICHHUS OOBIKHOBEHHOU
JIpoOH B BHJI€ KOHEUHOH NECATHIHON

19. OxapaxTepu3oBaTh OCHOBHBIE BUBI 33/1a4 HA MPOIEHTHI M OMUCATh CIIOCOOBI UX PEIICHUS.
ConocTaBUTh 3a/1a4M Ha IPOIEHTHI U 337a4d Ha JpOoOH

20. Ommcarp croco® ToNydeHHs] OECKOHEUHBIX JECATUYHBIX TMEPUOJUYECKHX APOOei.
[Tepeuncnute BUIBI OECKOHEUHBIX JECSITHUYHBIX TIEPUOAUYECKUX APOOCH.

21. Ommucatp crnocod mMonMydyeHUs: OECKOHEUHBIX JECATHYHBIX MEPUOJUYECKUX JApPOOEH.
CdopmynupoBaTh aNTOPUTM MIPEICTABICHHS YUCTO MEPUOINICCKON qpoOU B BUAEC OOBIKHOBEHHOW IpOOH

22. Omucath crnocod MOMydeHUs] OECKOHEUHBIX JAECATHYHBIX MEPUOIUYECKUX JAPOOEH.
CdopmynupoBaTh AITOPUTM MPEICTABICHHS CMEIIAHHOW MEPUOTINIECKON TpoOH B BUE OOBIKHOBEHHOMN
Ipodu

23. Jlath onpenesieHre U OMUcaTh MyTH BO3HUKHOBEHUS HPPALIMOHAIBHBIX YHCEI

24. Jlatb ompeneneHUE IMOHATUS TOJOXKUTEIBHOIO JEHCTBUTEIBHOIO uuciaa. MHOXECTBO
MOJIOKUTENBHBIX JCUCTBUTENBHBIX uMceN. JlaTh ompenereHue OTHOIICHUS MOpsAJIKa Ha MHOXECTBE
MOJIOKUTENBHBIX AEHCTBUTEIBHBIX YHCEIL.

25. Jlatb ompenesieHUWE TOHSATHUS TMOJIOKUTEIBHOTO JACHUCTBUTENBHOrO 4yucia. Onucarb
MPUOJIMKEHHBIE 3HAYEHUS JIEHCTBUTEIILHOTO YUCIIA 110 HEJOCTATKY U 110 U30BITKY

26. ChopmynupoBaTh alTOPUTM  CIOXKEHUS TIOJOXKUTEIBHBIX  JICHCTBUTENBHBIX  YHCEIN.
O00CHOBATH 3aKOHBI CIIOKEHUSL.

27. ChopMmynupoBaTh alrOPUTM BBIYUTAHUS TIOJIOKHUTEIBHBIX JICHCTBUTEIBHBIX YHCE.
O00CHOBaTh 3aKOHBI BEIYUTAHUS.

28. ChopmynupoBaTh alropuTM YMHOXCHHUSI TIOJIOKUTEIBHBIX JICHCTBUTEIBHBIX  YHCEL.
O60cHOBaTh 3aKOHBI YMHO)KEHUSI.

29. CdopmynupoBaTh adrOpPUTM ACICHUS TOJOKUTEIBHBIX JeUCTBUTEIBHBIX yncesl. OO0CHOBAThH
3aKOHBI JICJICHUSL.

30. [atb onpeneneHure oTpULaTENbHBIX Yncesl. Moyinb yucia, ero CBOMCTBa.

31. PaccMOTpeTh T€OMETPUYECKYI0 HWHTEPHPETAMI0 MHOXKECTBA JCHCTBUTEIBHBIX YHCE.
Onucarb YUCIOBbIE MHOXKECTBA.

32. PackpbITh CBOMCTBA MHOXECTBA JEHCTBUTEIbHBIX YUCEL.



Heeamutit mpumecmp (Ix3amen, I1K-1)

1. JlaTe ompeaeneHHe YUCIOBOTO BBIpaXXEHUS U ero 3HaueHusa. ComocTaBUTh pa3inyHble MyTH
HaXOXJIEHHS YHUCIOBOTO BbIpaxkeHHUs. llpuBecTH KOHKpETHblE MNpUMEpbl W3 HadajlbHOrO Kypca
MaTeMaTHKH.

2. Jlath ompenesrieHWE YKMCIOBOTO PABEHCTBA M HepaBeHCTBA. (OxapakTepu3oBaTh CBOWMCTBA
YHCIIOBBIX PABEHCTB U HEpaBeHCTB. [IpuBecT KOHKpETHbIE TPUMEPHI U3 HAYAJILHOTO Kypca MaTeMaTHKH.

3. Jatb onpenesieHne BEIpaXEHUS ¢ IepeMeHHOoM. OxapakTepru3oBaTh €ro 00JacTh ONpeAeIeHHUS.
ITpuBecTH KOHKpETHBIE IPUMEPBI U3 HAYaJIbHOIO Kypca MAaTEMaTHKH.

4. TIpoaHanm3upoBaTh BHUJIBI TOXKIECTBEHHBIX MPe0Opa3oBaHuii BbIpakeHuH. JlaTh onpeneneHue
TOX/IECTBA.

5. Jlate ompeneneHue 4ucioBod (yHkmuu. OxapakTepu3oBaTh €€ 00JIaCTh ONpeneNeHUs U
MHO>KECTBO 3HaueHuM. [IpuBecT KOHKpETHBIE MPUMEPHI U3 HAYATFHOTO Kypca MaTeMaTHKU.

6. Paccmorpers cmocoOwr 3amanust (yHkuuH. [IpowmsumrocTpupoBaTh MOCTpoeHUE TpaduKoB
pa3IUYHbIX (DYHKITHI.

7. OxapakTepu30BaThb MOHOTOHHOCTb YMCIOBOM (yHKIMU. [IpBecTH KOHKPETHBIE TPUMEPBI.

8. Mlate ompeneneHue 4eTHOW M HeueTHOM ¢(yHKiMH. COMOCTaBUTh YETHYIO U HEUYETHYIO
(GyHKLINHU, CPABHUTH UX Tpa(UKH.

9. OxapakTepu3oBarh nepuoanueckue GyHkiuu. [I[puBecT KOHKPETHBIC PUMEPHI.

10. Jlatp ompeneneHue MNpsMOl IpONOpLHUOHATBHOCTH. (OXapakTepu3oBaTh €€ CBOWCTBA.
[TocTpouTh rpaduk.

11. date ompeneneHue oOpaTHOM NPOMOPHUOHATBLHOCTH. OXapakTepu3oBaTh €€ CBOWCTBA.
[TocTpouTh rpaduk.

12. [atb onpenenenue JuHeHo# ¢pynkunn. OxapakTepu3oBath ee cBoiicTsa. [loctpouthrpaduxk.

13. late ompeneneHue kBaapaTudHour (QyHkiuu. OxapakTepu3oBaTh €€ cBoiicTBa. [locTponTh
rpaduk.

14. TlpowmmocTpupoBaTh KOMMO3UIMIO (GYHKIHMHA (CI0XKHYIO0 (QyHKIHI0). OxapakTepu30BaTh
chepy HCTIOTB30BaHUS.

15. Hdarp ompenenenue obpatHoil pyHkiuu. IIpuBecTH KOHKpETHBIE MPUMEPHl U3 HAYAIBHOTO
Kypca MaTEMaTHKH.

16. IIpokoMMEHTHPOBaTh TOCTPOCHHE TPa(UKOB MYTEM IMapaUICTLHOTO TMEPEeHOCAa CHCTEMBI
KOOpJIMHAT.

17. Hdatb onpeneneHue IpoOHO-TUHEHHOM ¢pyHkunu. OxapakTepu3oBath ee cBoiicTa. IlocTpouts
rpadux.

18. Jlate onpexnenenue ypaBHeHUs. OXapaKTepu30BaTh ypaBHEHUE C OJHOM IIEPEMEHHOM.

19. Jlatb ompeneneHue paBHOCWIBHBIX ypaBHEHHM. J[loka3zaTb TEOpeMbl O pPaBHOCHUIIBHBIX
ypaBHeHUAX. [IpontocTpupoBaTh cieACTBUS KOHKPETHBIMY TPUMEPaMHU.

20. Paccmotpets criocoOsl pemieHust ypaBHeHui. IlokazaTe 0cOOEHHOCTH pelIeHus] ypaBHEHUN B
Ha4yaJIbHOM IIKOJIE.

21. Jlatb ompeaeneHUE JTUHEWMHOTO ypaBHEHHUSI C OJIHOW mepemeHHOW. [IpomeMoHCTpHpoBaThH
rpadguyeckoe peneHrue JUHEHHOTO YPaBHEHUS C OJTHOM MEPEMEHHOM.

22. Jlathb ompeaeneHUE KBaJIpaTHOro ypaBHeHHUs. OxapakTepH30BaTh HEMOJIHOE KBaJgpaTHOE
ypaBHeHue. [IpoaeMoHCTpupOBaTh HCIONb30BaHUE (OPMYJIBI KOpHEH KBaapaTHOro ypaBHeHHs. JlaThb
OnpeJieJICHuEe TPUBEIECHHOTO KBaIpaTHOTO ypaBHEeHUs. [10ka3aTh cBA3b MEXKy KBaIpaTHBIM TPEXUICHOM
Y KBaIPaTHBIM YPaBHEHHEM.

23. [latb ompenerneHne OMKBagpaTHOTO ypaBHEeHHUs. [[puBeCTH KOHKPETHBIE TPUMEPHI.

24. JlaTth onpenesieHUe palmoHaIbHOro ypaBHeHUs. [I[pruBecTH KOHKPETHBIE TPUMEPHI.

25. JlaTe ompeelieHue ypaBHEHHUS C JABYMs INepeMeHHbIMU. OXapakTepu3oBaTh YpaBHEHHE
nuHuu. [IpuBecTy KOHKPETHBIN NPUMEp JIMHEWHOIO YPaBHEHHUs ¢ IBYMs IlepeMeHHbIMU. [locTpouTs ero
rpapuk. OxapakTepu30BaTh ypaBHEHHE OKPY>KHOCTH.

26. Jlath omnpeneneHre HEpaBEHCTBA ¢ OAHON mepemeHHou. [IpogeMoHCTpHpOBaTh MHOKECTBO
peLIeHUN HEPABEHCTBA.

27. Jlatb ompeneneHue paBHOCWIBHBIX HEpaBEeHCTB. Jloka3aThb TEOpeMbl O PABHOCHUIIBHBIX



HepaBeHCTBaX. [IponmrocTpupoBaTh CiIeCTBAS KOHKPETHBIMH TPUMEPaMHU.

28. JlaTh ompeneneHne JMHEMHOIO HEpaBEHCTBA C OJHOW nepeMeHHOU. IIpuBecTn KOHKpeTHBIE
IpUMEPBI

29. Jlatb ompeneneHre KBaapaTHOTO HepaBeHCTBA. [[poBecTH HccienoBaHre 3HaKa KBaApaTHOTO
TpeX4JIeHa.

30. IIpomeMoOHCTpUPOBATH PELLIEHUE HEPABEHCTB METO/IOM HHTEPBAJIOB.

31. Jlath ompejeneHre HEPABEHCTBA ¢ ABYyMs nepeMeHHbIMU. [locTpouTh rpaduik HepaBeHCTBA.
OxapakTepn30oBaTh JUHEHHOE HEPABEHCTBO C JABYMs nepeMeHHbIMU. [locTpouts rpaduk HepaBeHCTBaA C
JBYMsI IEPEMEHHBIMHU.

32. JlaTp ompeneneHue CUCTEMBl YpPaBHEHHMH Cc OAHOW nepeMeHHOM. Iloka3zaTh MHOXECTBO €€
peueHui.

33. JlaTp ompezeneHue CUCTEMBI YPAaBHEHHMH C BYMs NepeMeHHbIMU. Iloka3aTb MHOXKECTBO €€
pewenuii. [IpomsrocTprpoBath rpaguueckoe penieHne CUCTEM YpaBHEHU ¢ ABYMS IIEPEMEHHBIMU.

34. IlponeMOHCTpUPOBATH METOJbl PEIIEHUS CUCTEMBl JIMHEWHBIX YpPaBHEHUH C JByMs
NepEeMEHHBIMHU (TI0JICTAaHOBKA, CII0KEHUE, TPapUUECcKN).

35. JlaTb onpeneneHue COBOKYITHOCTH ypaBHEHMM. [l0ka3aTh MHOKECTBO €€ pELICHU.

36. [latb ompenesieHME CHUCTEMBbI HEPABEHCTB ¢ OJHOM nepemeHHOM. [lokazath MHOXKECTBO €€
pelICHUH.

37. [atb ompenesieHUE CUCTEMbI HEPABEHCTB € BYMs NepeMeHHbIMU. [[oka3aTh MHOKECTBO €€
pemenuii. [IpogemoncTpupoBaTh rpaguueckoe penieHrue CucTeM HEPaBEHCTB C ABYMs [IEPEMEHHbBIMHU.

38. [lath onpeneneHre COBOKYITHOCTHA HEpaBeHCTB. [1oka3aTh MHOXKECTBO €€ pelIeHU.

Jleenaoyamotit mpumecmp (Ix3amen, I1K-1)

1. Jlate ompeaeleHHe TEOMETpUUYECKOW (UTYyphl Kak MHOXecTBa ToueK. (COIOoCTaBUTH
OnpeiesieMble U HEONPEIEIsieMbIE MOHATHS reoMeTpun. OXapakTepru30BaTh aKCHOMbI TEOMETPHH.

2. Jlatb ompenesneHue TIOCKUM T€OMETPHUECKUM (PUrypam, C KOTOPBIMHU YYalecs 3HAKOMSTCS
B HayaJlbHBIX Ki1accax. COMOCTABUTh UX YMCIIOBBIE XapaKTEPUCTHUKHU.

3. Jarp omnpeneneHuss OTpe3Ka, JOMaHOW JWMHHMM, yria. ComocTaBUTh BHJIbI YIJIOB.
[IponsmrocTpupoBaTh U3MEPEHUE YTIIIOB.

4. Jlats ompeneneHue TpeyroibHuka. CONoOCTaBUTh BUIIbI TPEYTOJbHUKOB. OXapaKTepu30BaTh
HaxOXXJICHWE TIEpUMETpa M IUIoImaaud TpeyroiapHuka. Jlokazare Teopemy Iludaropa. Iloctpouts
TPEYTOJIBHUK 10 TPEM CTOPOHAM.

5. Jlatp ompeneneHue 4eTbIpexyrojibHMKa. (CONOCTaBUTH BHUJIBl  YETHIPEXYTOJbHUKOB.
OxapakTepu30BaTh HAX0XKICHHUE NTEPUMETPA U TUIOLIAIHN PA3JINYHBIX YETBIPEXYTrOJIbHUKOB.

6. JlaTb onpeneneHust OKpy’HOCTH, Kpyra. ConocTaBuTh paauyc U AuameTp. [latsb onpenenenne
cekropa. OxapakTepu3oBaTh BIMCAaHHbIE M ONUCaHHBIE (QUTypbl. PaccMOTpeTh B3aMMHOE MOJIOKEHHE
OKpPYXHOCTEH Ha MJIOCKOCTH.

7. Hatp ompeneneHue MPOCTPAHCTBEHHBIX TI'€OMETPUYECKHX (UTYp, ¢ KOTOPBIMH Yy4allluecs
3HAKOMATCS B HAUaJdbHBIX Ki1accax. COMmoCTaBUTh UX YUCIOBbIE XapaKTEPUCTUKHU.

8. ate onpexneneHue BeauuuHbl. [IponemMoHCcTprpoBaTh CBOMCTBA BeTMYnH. OXapakTepu30BaTh
npouecc u3MepeHus: BeaMuMHbl. CONOCTaBUTh CKASpPHBIE U BEKTOpHbIE BenuWduHbL. Ilokazare
HAXO0X/ICHNE YHCIEHHOTO 3HAYEHUS BEJINYNHBI.

9. PaccMmoTperp HCTOpHUIO pa3BUTHS CHCTEMbl €AMHMI BeduduH. (OXxapakTepu3oBaTh
METPUUYECKYIO cucTeMY Mep. IIpoaeMoHCTpupoBaTh MEKIYHAPOJHYIO CUCTEMY E€AMHHIL.

10. [latb ompeneneHue JJIMHBI OTpPEe3Ka KakK CKaJsipHOM BeauuuHbL. [IpoustmrocTpupoBaTh
CBOICTBA JUIMHBI OTpe3Ka. Jlokazath 0JJHO 13 CBOMCTB. [IpogeMOHCTpHUpOBATH MPOLIECC U3MEPEHHUS ITTUHBI
oTpe3ka. ConocTaBUTh €IMHULBI JUIMHBL. [I0Ka3aThk UX B3aMOCBS3b.

11. Hate ompenenenue momand ¢urypsl. [IpommumocTpupoBaTh €€ OCHOBHBIE CBOWCTBA.
[IponemMoHCTpHpOBaTh pa3IUYHbIE CIOCOOBI H3MepeHus Iuomanu ¢uryp. PaccMoTperh eauHUIlbI
TIJIOLLAH.

12. ComocTaBUTh PaBHOBEIHKHE M PAaBHOCOCTaBICHHbIC (GUryphl. JlaTh ompeneleHHe paBHBIX
buryp.

13. PaccMmoTpeTh LieHy, KOJIMYECTBO, CTOMMOCTb TOBapa. lIpogemMoHcTpupoBaTh 3aBUCUMOCTH



Mexay HUMH. [IpuBecTr KOHKpPETHBIE MPUMEPBI U3 HAYAJIBHOI'O Kypca MaTEMAaTUKH.

14. JlaTp onpeneneHue BpEMEHU KaK CKaIsIPHOIN BEMINYMHBI. PaccMOTpeTh NpOMEXYTKH BPEMEHH,
eauHulbl BpeMeHU. [loka3aTh 3aBUCUMOCTh MEXAY CKOPOCTBIO, BPEMEHEM U MPONJEHHBIM IIyTEM IPU
PaBHOMEPHOM MPSIMOJIMHEWHOM JBHKEHUU. PaccMOTpeTh pemenune 3a1a4y Ha IBUKEHUE.

15. Jlath ompenesieHHME MacChl Kak CKaJIpHOW BEJIUMYHUHBI. [IporiuirocTpupoBaTh €€ OCHOBHBIE
cBoiicTBa. [IpogeMOHCTpUpPOBATh CrIOCOOBI U3MepeHust Macchl. COMOCTaBUTh eIUHHIIBI Macchl. [Toka3aTs
3aBUCUMOCTb MEXIY MACCOM, LIEHOM U CTOMMOCTBIO. PaccMOTpeTh perenue 3a1ay.

85 Memoouueckue mamepuansl, onpeoensaouiue nPoyeoypsvl OUeHUGAHUA 3HAHU, YMEHUIl,
HABbIK08 U (Uu) onvima desamenbHOCmU, XapaKmepu3yiouux 3mansvlt Yopmuposanus KOMnemeHyuil

[TpomesxyTouHas aTTecTanus NpoBOIUTCA B (hOpMe SK3aMEeHa.

OK3aMeH MO0 [UCUMIUIMHE WJIM €€ YacTH HMeeT Iellb OLEHUTh CPOPMHUPOBAHHOCTh
OOIIEKYNbTYpHBIX, MPO(MECCHOHANBHBIX U CHELHANIbHBIX KOMIIETEHIIMH, TEOPETHYECKYIO MOATOTOBKY
CTYZEHTA, €0 CIOCOOHOCTh K TBOPYECKOMY MBILIIEHUIO, IPHOOPETEHHBIE UM HaBBIKH CaMOCTOSATEIIbHOM
paboThl, yMEHHUE CHHTE3UPOBATh MOJIyYCHHbIC 3HAHUSA U NMPUMEHATh MX NPH PEIICHUH MPAKTUYECKUX
3a/1a4.

[Ipu OGamIbHO-PEUTHHIOBOM KOHTpPOJIE 3HAHUW MTOTOBas OIIGHKA BBICTABIISETCS C YYETOM
HaOpaHHOI CyMMBbI OaJIJIOB.

VY CTHBIN OTBET HA DK3aMEHE

[Ipu onpenenennn ypoBHS AOCTHKEHUN CTYJEHTOB Ha dK3aMeHE HEOOXO0IMMO 00pamaTh 0codoe
BHHUMaHUE Ha CIeayIomiee:

—JIaH TIOJIHBIN, pa3BEpHYTHIA OTBET HA MOCTABJIECHHBIN BOIIPOC;

— TIOKa3aHa COBOKYITHOCTH OCO3HAHHBIX 3HAHWUU 00 0OBEKTE, MPOSBISIONMIASCS B CBOOOTHOM
OTIEpPUPOBAHUU TIOHATUSMH, YMEHUHU BBIJCIUTh CYIICCTBEHHBIE M HECYIICCTBEHHBIC €r0 MPHU3HAKH,
MPUYUHHO-CJIEICTBEHHBIE CBS3H;

—3HaHUEe 00 O0BEKTE AEMOHCTPUPYETCs Ha (hOHE MOHMUMAHUS €r0 B CHUCTEME JaHHOW HAyKH U
MEXIMCHUTUTMHAPHBIX CBSI3EH;

— orBeT (opmynupyercs B TEPMHHAX HAYKH, HW3JIOKEH IUTEPATypHBIM S3BIKOM, JIOTHYEH,
JOKa3aTeNeH, JEMOHCTPUPYET aBTOPCKYIO TTO3UIUIO CTY/ICHTA;

—TEOPETUYECKHUE MOCTYIAThI TOITBEPIKIAIOTCS IPUMEPAMH U3 IPAKTUKH.

TecTsl

[Ipu onpeeneHuu ypoBHS JOCTUKEHHM CTYAEHTOB C IIOMOIIBIO TECTOBOTO KOHTPOJISI HEOOXOMMO
oOpatats 0co60e BHUMaHUE Ha CIeAYIOIIee:

—OICHUBACTCA TOJTHOCTHIO HpaBHJ’IBHBIﬁ OTBCT,

— IpernojaBareyeM JOJKHA OBITh OIpejesieHa MaKCHUMallbHasi OLEHKA 3a TeCT, BKJIIOYArOIIMii
OTpezieIeHHOE KOJIMYECTBO BOIIPOCOB;

—Mpeno/IaBaTeIeM MOXKET OBITh ONpeieNiecHa MaKCUMallbHasl OIICHKA 32 OJJUH BOIIPOC TECTA;

—II0 BOIIpOCaM, NpcAyCMaTpUuBaArOIIUM MHO>KECTBECHHBIN BBIGOp IMpaBUJIBHBIX OTBCTOB, OLICHKA
oTpeeNsieTcss UCXOAs U3 MaKCUMAaJIbHOM OIEHKHU 3a OJINH BOIPOC TECTA.

[TuceMeHHast KOHTpPOJIbHASL paboTa

Bunbsl KOHTpOABHBIX pabOT: ayAUTOpPHBIE, TEKYIIHE, MUCbMEHHbIE, HHAUBUAYaIbHbIE. ClcTeMa
3aJJaHU} MHUCbMEHHBIX KOHTPOJIBHBIX PaOOT J0JKHA!

— BBISIBJISITH 3HAHUS CTYACHTOB IO ONPEEICHHON TUCIUIUINHE (pa3ieny JUCIUILINHEI);

— BBISIBJISITh IOHMMaHUE CYITHOCTH U3Yy4aeMbIX IPEIMETOB U SBJICHUH, NX 3aKOHOMEPHOCTEI;

—BBISIBIISITh YMEHHUE CAMOCTOSITENILHO JIeIaTh BHIBOIBI  0000IICHUS;

—TBOPYECKU UCTIOIB30BAaTh 3HAHUS U HABBIKH.

TpebGoBaHus K KOHTPOJIBHON paboTe MO TEMAaTUYECKOMY COJEP>KAaHUIO COOTBETCTBYIOT YCTHOMY
OTBETY.

Take KOHTpPOJIbHBIE PaObOThl MOTYT BKJIIOUATh NEPEYEHb MPAKTUUECKUX 3aJaHUM.

8. Ilepeuenv ocno6HOU U OONOTHUMEILHOU YUEOH O TUmEPamypbl



OcHoenasa numepamypa

1. Bunorpagora, E.Il. Marematuka: yueOHOoe mocobmwe / E.Il. Bunorpamosa; Hayd. pen.
T. YTkuna. — 2-e u3n., crep. — Mocksa : MznarensctBo «®@aunTtay, 2014. — Y. 1. — 199 c.: wi. bubauorp.

B kH. — ISBN 978-5-9765-1937-4; To ke [Dnektponnsii pecypc]. —  URL:
http://biblioclub.ru/index.php?page=book&id=363458.

2. Bunorpanosa, E.Il. Marematuka / E.Il. BunorpagoBa. — 2-e u3a., crep. — Mocksa :
M3patensctBo «®@nuntay, 2014. — Y. II. — 212c¢. — Pexum pgoctynma: mo mnoxamucke. — URL

http://biblioclub.ru/index.php?page=book&id=439527. — bubnuorp. B k1. — ISBN 978-5-9765-1939-8.

3. Enenxux, W.A. Maremaruka: y4yeOHoe mocobue / W. A.Enenkux, T.M. Cadponona,
H. B. YepnoycoBa, MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit ®enepanmu, Enernkuit
rocynapctBeHHbIN yHuBepcuteT uM. M. A. bynuna, Kadenpa marematiku u MeTOuKH €€ mperogaBaHus.
— Enen : Enenkwmii rocynapctBenHbIil yauepeutet uM. W. A. byauna, 2016. — Y. 1. — 198 c.: rpad., ui. —
ISBN 978-5-94809-817-3. — ISBN 978-5-94809-816-6 (u. 1); To xe [DnexTpounsiii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=498149.

4. Enenxux, WM. A. Maremaruka: y4yeOHoe mnocobue / W. A.Enenkux, T.M. Cadponona,
H. B. YepnoycoBa, MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit ®enepanuu, Enernkuit
rocyaapcTBeHHbIN yHuBepcuteT uM. . A. bynuna, Kadenpa mareMaTHKu 1 METOJUKH €€ MPETo1aBaHusl.
— Enent : Enenkmii rocynapctBenHbIil yauBepeuteT uM. . A. byauna, 2016. — Y. 2. — 144 c.: rpad., ui. —
ISBN 978-5-94809-817-3. — ISBN 978-5-94809-896-8 (u. 2); To xe [DnexTpounslii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=498148

5. Kommoropos, A. H. DnemenThI Teopuu PyHKIUN 1 PYHKITMOHATHHOTO aHATN3a [ DIEKTPOHHBIH
pecypc] / A.H.Kommoropos, C.B.®omun. — M.: ®wmsmarmutr, 2012. — Pexum npocryma:
http://biblioclub.ru/index.php?page=book red&id=82563&sr=1

Jlononnumensnan numepamypa

1. I'pec, II.B. Marematuka mis OakanaBpoB: YHHBEPCAJIbHBIH Kypc [UId CTYIEHTOB
TyMaHUTApHBIX HampasieHui: yaeoHoe nocodue / I1. B. I'pec. — 2-e u3x., mepepad. u mon. — Mockaa :
Jloroc, 2013. — 288c. — ISBN 978-5-98704-751-4; To xe [Dnexktponnsii pecypc]. URL:
http://biblioclub.ru/index.php?page=book&id=233778

2. I'pec, I1. B. MaremaTuka mayis rymanutapueB: O0muit kype: yueoHoe mocodue / I1. B. I'pec. —
2-e u31., nepepad. u gon. — Mocksa : Jloroc, 2009. — 288 c. — (HoBast yauBepcurerckas 6uOinmnorexa). —
ISBN 978-5-98699-113-9; To Ke [DnexTpoHHbIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=89783

3. Maremaruka. COOpHHK 3amad: y4ded. MocoOue IS CTYACHTOB YUYPEKICHHH BBICHI. MPOd.
obpazoanwus / JI. I1. Croitnosa, E. A. Kono6eesa, T. A. KonobeeBa u 1p. — M. : Axkanemust, 2012. — 238 c.

10. Ilepeuens pecypcos ungopmayuoHHO-men1eKOMMYHUKAUUOHHOU cemu «Humepnemy

1. http://dic.academic.ru/contents.nsf/enc_mathematics/ - MaremaTudeckas SHIIUKIIOETUS

2.  http://www.math.ru/ - Maremaruka (KHUTH, BUJI€O-JICKITUH, 3aHUMATEIHHBIC MATEMAaTUUECKHE
(baxThl, pa3IMYHBIC 10 YPOBHIO M TEMAaTHKE 3a]1aud, HCTOPUH W3 KU3HH MAaTEMaTHUKOB, MaTCPHAIIBI IS
YPOKOB, o(hUlinaIbHbIe JOKYMEHTHI MUHUCTEpCTBA 00pa30BaHUS M HAYKH)

3. https://www.krugosvet.ru/enc/matematika - unuknonenust «Kpyrocser» (MaTtemaruka)

4.  www.mathnet.ru - O6mepoccuiiCkuii MaTeMaTHYEeCKUH MOPTa

5. http://school-collection.edu.ru/catalog/rubr/637182ba-dacb-8e36-95ad-763207381e44/ -

CrnoBapb-ClIpaBOYHUK MOHATHH 1 (PAaKTOB JIEMEHTAPHON MAaTEeMaTUKU

11. Memoouueckue ykazanusa o0y4arouiumcs no 0C60eHUI0 OUCUUNIUHBL (MOOY)

[Ipu ocBoeHMM MaTepuaa JUCIUTIMHBI HEOOXO0UMO:

— CIUTAHUPOBATH U PACIIPENICTUTH BpeMs, HEOOXOAMMOE JJIsi U3YUICHHUS TUCITUTUINHEI;

— KOHKPETU3UPOBATH JIJIsl ce0sl TUTaH M3YYCHHS MaTepuaa,

— O3HAKOMHTHCS C OOBEMOM M XapakTepOM BHEAYJUTOPHOW CaMOCTOSITENILHON padOThI s
MTOJIHOIIEHHOT'O OCBOCHUS KAKJION M3 TEM JUCITUILIHHBI.

Cuenapuii U3ydeHus Kypcea:

— mpopaboTaiiTe KaXIyI0 TeMY 10 MpeAaraéMoMy HUXKe alrOpUTMY JICHCTBHIH;



—  W3Y4YMB BECh MaTEPHaJl, BBIIIOJIHUTE UTOTOBBIM TECT, KOTOPBII IPOAEMOHCTPUPYET TOTOBHOCTD
K cZjade 3a4era.

Anroput™ paboThI HaJ KaXKI0H TEMOIA:

— M3Y4YUTE COAEPKAHME TEMbl BHaJalle IO JIEKIUOHHOMY MaTepuaidy, a 3aTeM IO IPYI'HM
HCTOYHUKAM;

— TPOYUTANTE ITOMOJHUTEIBHYIO JINTEPATYPY U3 CIHMCKA, IPEAJIOKEHHOTO IIPENIOJaBaTEIIEM;

— BBIINLIUTE B TETPAIb OCHOBHBIE OIIPENEICHHS 10 TEME, UCIIONb3Ys JICKIIUOHHBII MaTepHa UiIn
CIPAaBOYHHUKH, YTO TIOMOKET OBICTPO MOBTOPUTH MaTepHai MPH MOATOTOBKE K 3a4ETY;

— COCTaBbTE KpaTKMH IUIaH OTBETa IO Ka)XXJOMYy BOIIPOCY, BBIHOCUMOMY Ha OOCYXJEHHE Ha
IIPAKTUYECKOM 3aHATHUH;

—BBIYYUTE ONPEIECICHUS TEPMUHOB, OTHOCSIIUXCS K TEME;

— IpOAyMauTe MpUMEPBl U MIUIIOCTPALMU K OTBETY IO M3y4yaeMoH TeMe; Pekomenmauuu 1o
paboTe ¢ TUTEepaTypou:

— O3HAKOMBTECH C AHHOTAMAMHU K PEKOMEHIOBAHHOM JIUTEpAaType M ONPEIECINTE OCHOBHOU
METOJ] U3JI0’KEHUS MaTepraa TOro MM MHOrO MCTOYHHKA;

— COCTaBbTE COOCTBEHHbIC aHHOTALIMU K JPYTUM MCTOYHHMKAM Ha KapTOYKaX, YTO MMOMOXKET IPH
IIOATOTOBKE K 3a4E€TYy;

— BbIOEpHTE T€ UCTOYHUKH, KOTOPbIC HanOoJIee MOAXOIAT I U3YUEHHSI KOHKPETHOM TEMBI.

Bo BpemMs mMOArOTOBKM K TPAKTUUYECKUM 3aHATHSIM CTYACHTY CleIyeT OOpaTHUThCcAd K
c(OpPMYITMPOBAHHBIM K KaXXI0MY MOJYJIIO / TEME COOTBETCTBYIOIIMM BOIIPOCAM M 3aJaHUAM. 3Has TEMY
NPaKTUYECKOT0 3aHATHS, HEOOXOIMMO TOTOBUTHCS K HEMY 3a0J1arOBPEMEHHO.

12. Ilepeuensv ungpopmayuonnvlx mexnonozuil

Peanuzanuss yueOHOW mporpamMmbl oOecreduBaeTcss JOCTYIIOM KaXJAOro CTyIeHTa K
UH(POPMALIMOHHBIM pecypcaM — 3JIEKTPOHHOH Oubimoreke M ceTeBbIM pecypcam HMurepuer. s
ucrnonb3oBanuss KT B ydeOHOM mporiecce MCHOb3yeTcs MporpaMMHOE oOecIieueHue, MO3BOIISIONIee
OCYILECTBIISATh TOUCK, XpaHEHHE, CHUCTEMaTH3alliio, aHalu3 M IPEe3CHTAlUI0 HH()OPMAaIUHU, SKCIOPT
uHpopMaluu Ha UU(POBBIE HOCUTENH, OPraHU3AIMIO0 B3aWMOJACWUCTBUS B PEATbHOM W BUPTyalbHOU
o0pa3oBaTenbHOI cpejie.

WnauBuayanbHble pe3yabTaThl OCBOCHUS AUCIUILIUHBI CTYIEHTaMU (DUKCUPYIOTCS B 3JIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENbHOM Cpe/ie YHUBEPCUTETA.

12.1 Ilepeuens npocpammnozo obecnevyenusn
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer [IPOD

12.2 Ilepeuenv ungopmayuonubvix cCRPaAGOYHBIX CUCHIEM

(00HO61€HUE 6BINOIHACHICA €)ICEHEDENIbHO)

1. Uadpopmanmonno-npaBoBas cuctema «I’APAHT» (http://www.garant.ru)

2. CrpaBoyuHnast npaBoBast cuctema «Koncynbsrantllmoc» ( http://www.consultant.ru)

12.3 Ilepeuens coepemennvlx npoheccuonaibHbvix 6a3 OAHHBIX

1. Tlpodeccuonanphas 6a3a maHHBIX «OTKPBITHIE JaHHBIE MHUHHCTEpCTBA 00pa30BaHUS M HAYKH
P®» (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--p lai/opendata/)

2. Ilpodeccuonanvuas 06aza mgaHHBIX «[lopTanm OTKPBHITHIX JaHHBIX MHHHCTEPCTBA KYJIBTYPHI
Poccuiickoit @enepaunny» (http://opendata.mkrf.ru/)

3. DnekTpoHHas OubnamoreuHas cucreMa Znanium.com (http://znanium.com/)

4. EnuHoe oKkHO JocTyma K oOpazoBarenbHbIM pecypcaM (http://window.edu.ru)

13. Mamepuanvno-mexnuueckoe obecneuenue OuCyUnIUHbL (MOOy1s)

Jlist IpoBeICHUST ayJIUTOPHBIX 3aHATUH HEOOXOIWM CTaHAAPTHBIH HAOOp CIeNHUaTU3UPOBAHHON
yuyeOHOl Mebenmn U  y4yeOHOro o00OpyHOBaHHs, a TaKXKe MYJIbTUMEIUHHOEe O0OpYyJIOBaHUE IS
JNEMOHCTpallMM Tpe3eHTaluil Ha Jekuusx. /[{nsg mnpoBeneHus NpakTHUECKUX 3aHATUH, a Takke
OpTaHM3aIMN CAMOCTOATEIbHONW PabOThl CTYIACHTOB HEOOXOIUM KOMMBIOTEPHBIH Kiacc ¢ padounMu
MecTaMH, oOecriednBaloIMMH BbIX01 B IHTepHeT.



WupuBuayanbHbIE  pe3yNbTaThl OCBOCHHS JMCHUILUIMHBI  (UKCUPYIOTCS B DIIEKTPOHHOMH
UH(POPMALIMOHHO-00pa30BaTENIbHON Cpelie YHUBEPCUTETA.

Pearmzanuss y4eOHOW mporpamMmbl  00€CHEUMBACTCS  JOCTYIIOM  KaXIOrO0 CTyIEHTa K
UH(POPMALIMOHHBIM pecypcaM — 3JIEKTPOHHOH Oubimoreke M ceTeBbIM pecypcam HMurepuer. s
ucrionp3oBanuss MKT B ydueOHOM mporiecce HEOOXOAUMO HaJIUYHe TMPOrPaMMHOIO OOecredeHus,
MO3BOJISIIOIIETO OCYIIECTBIISATH MOUCK WH(pOpManUU B ceTH VHTEpHET, CUCTeMaTH3alUio, aHalIu3 |
MpEe3eHTANI0 HHPOPMAIMH, SKCIOPT HH(OpMaIuK Ha ITU(POBBIE HOCUTEIH.

Vuebnas ayoumopust 015 npogedenust 3aHamuil 1eKYUOHHO20 MUNA, 3aHAMUL CEMUHAPCKO20 MUNd,
2PYNNOBbIX U UHOUBUOYANLHLIX KOHCYIbMAYUL, MEKYWe20 KOHMPOJISL U NPOMENCYMOUHOU ammecmayuu,
KYPC0B020 NPOEKMUPOBAHUSL (8bINOIHEHUSL KYPCOBLIX pabOm).

[TomereHne yKOMIUIEKTOBAHO CICIMATM3UPOBAHHON MEOCIbI0 W TEXHUYECCKUMHU CPEACTBAMHU
00yJeHwUsI.

OcHoBHOE 000pYyTIOBaHUE:

HaGopbl neMOHCTpaIMOHHOTO 00OpYIOBaHUS: aBTOMATH3MPOBAHHOE paboyee MECTO B COCTaBe
(KOMIBIOTED, MMPOEKTOP, HHTEPAKTHUBHAS JOCKA), aBTOMATU3MPOBAHHOE paboyee MECTO 00yJaroIIUXCsl B
coctare (kommbproTep — 10 mmT.).

Y4eOHO-HaTIATHBIE TOCOOUS:

[IpezenTanum.

Tomewenue 03 camocmoamenvbHol pabomul.

[TomemnieHne yKOMIUIEKTOBAHO CIECIMATU3UPOBAHHON MEOENbI0 M TEXHUYECKUMH CpPEICTBAMHU
00yJeHwUsI.

OcHoBHOE 000pyTIOBaHUE:

ABTOMaTH3UpPOBAaHHOE pabovyee MECTO B cocTaBe (TIEPCOHAIBHBIH KOMIBIOTEP C BO3MOXXHOCTHIO
nojakimoueHus: k cetu «MHTepHEeT» M oOecrnedeHWeM JOCTyla B 3JEKTPOHHYI HH(OPMAIMOHHO-
00pa3oBaTenbHYIO Cpelly YHUBEpCUTETa — 3 IIIT.)

Y4eOHO-HaTISTHBIE TOCOOUS:

[IpezenTanum.

Tlomewenue ons camocmosmenvrot pabomai.

YUuranbHbIN 3a1.

[TomemieHne yKOMIUIEKTOBAHO CIENMATU3UPOBAHHON MeEOENbl0 M TEXHUYECKUMH CpPEeICTBAMHU
o0ydeHusl.

OcHoBHOE 000pyOBaHUE:!

KomMmmbroTepHas TeXHUKA ¢ BO3MOXKHOCTBIO MOAKITIOUEHUS K cetn «HTepHeT» u obecrieueHuEM
JIOCTYTIa B DJICKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNIbHYIO Cpeny yHUBepcuTeTa (KoMmbioTep 10 miT.,
IPOEKTOP € IKpaHOM | MIT., MHOTO(QYHKIMOHATIBHOE YCTPOUCTBO | mIT., mpuHTEp 1 1mIT.)

YyeOHO-HarISIIHbBIE ITOCOOU:

Y4eOHUKH U y4eOHO-METOUYECKHE TOCOOUS, MEPUOTNISCKUE U3IaHUS, CIIPABOYHAS TUTEpaTypa.

CreHbl C TEMAaTUYECKUMU BBICTABKAMH.

Ilomewenue ons camocmosamenvrol pabomai.

HUuTanbHbIN 3aJ1 JIEKTPOHHBIX PECYPCOB.

[TomemnieHne yKOMIUIEKTOBAHO CHELMATU3UPOBAHHON MeEOENbl0 M TEXHUYECKHUMH CpPeICTBaAMHU
o0OydeHusl.

OcHoBHOE 000pyOBaHUE:!

KomnbroTepHast TEXHHKA ¢ BO3MOXXHOCTBIO MOAKIIOUEHHs K cetu «VHTepHeT» u obecrieueHnem
JIOCTYTIa B DJICKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTENIbHYIO Cpely YHUBepcuTeTa (KoMrbroTep 12 miT.,
MYJIbTUMEIUIHBI TPOEKTOp 1 IIT., MHOTO(YHKIIMOHAIBHOE YCTPOUCTBO 1 mIT., mpuHTEp 1 1IT.)

YyeOHO-HarISIIHbBIE ITOCOON:

[Ipe3enTanuu

DNEeKTPOHHBIE AUCKH C YIEOHBIMU M YU€OHO-METOIMYECKUMHU TTOCOOUSIMH.



