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Cocrasnena Ha OCHOBE:

Iporpammvst mo matematuie s 5-9 kaacco 00meodpazopaTeabHbIX YIpeAIenHii



IlosicHuTeILHAS 3aIMCKA

Cmpyxkmypa npozpammol

1. MosicHUTeNbHAS 3aMUCKA, B KOTOPOU KOHKPETU3UPYIOTCS OOIIHME e OCHOBHOTO 00IIero o0pa3oBaHus 0 MaTeMaTHKe, JaéTcs XapaKTepUCTHKA
y4e0HOTro Kypca, ero MeCTO B y4eOHOM IIJIaHEe, TPUBOIATCS JIMYHOCTHBIC, METAPEMETHBIE U MPEAMETHBIC PE3yJIbTaThl OCBOCHHS YI€OHOTO Kypca,
IUTAHUPYEMBIC PE3yIbTaThl U3YYEHUS YIeOHOTO Kypca.

2. Conep:xaHue Kypca MaTeMaTHKH 5-9 Kj1accoB.

IIpumepHoe TeMaTHYECKOE IIAHMPOBAHHUE C ONPE/CIICHHEM OCHOBHBIX BUIOB YUeOHOW JCATEIBHOCTH yYaITUMHUCH.

w

4. Y4yeOHO-MeTOoAHYeCKOE H HH(OPMAIIMOHHOE OCHAILIEHHE 00Pa30BaTeILHOI0 Mpollecca.

PaGouasi nporpaMma cocTaB/ieHa HA OCHOBAHUM:
e apTopckoi rporpammel A.I'. Mep3nsika, B.B. [lononckoro, M.C. Sxup, E.B. Bynko no maremaruke aiis 5-9 kinaccoB 001eo0pa3zoBaTeIbHbIX YUPEKACHUH,
KOTOpasi BXOJUT B €IMHBINA peecTp NPUMEPHBIX OCHOBHBIX 00pa30BaTENIbHBIX IIPOrPaMM;
¢ pyHIaMeHTaIBLHOTO AIpa CoAep KaHUsI 001ero o0pa3oBaHus;
e YCTaB WIKOJIbI U JIOKaJbHbIE aKThl OY;
¢ Y4eOHbIil maH
e KoHuenuuu pa3BuTHst MareMaTuueckoro oopaszoBanus B Poccuiickoit ®@enepaunu ot 10 Hos10ps 2016r.

eTpeOOBaHUN K pe3yabTaTaM OCBOEHMSI O0pa30BaTEIbHOW MMPOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHHs, MpEACTaBICHHBIX B (eaepatbHOM
rOCYJapCTBEHHOM CTaHAapTe OCHOBHOTO O0IIero o0pa3oBaHUsS C Y4ETOM IPEEMCTBEHHOCTH C TMPUMEPHBIMH MPOTpaMMaMH I HA4aIbHOTO OOIIEro
00pa3oBaHMs 110 MaTEMATHKE.

OO0mas xapakTepucTUKa NPOrpaMMbl

[TporpaMmma o MaTemMaTHKe COcTaBlIeHa Ha OCHOBe DYyHIaMEHTAILHOTO si/ipa coAepkKaHus 001Iero oopa3oBaHusi, TpeOOBaHUMN K pe3yabTaTaM OCBOCHUS
00pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MIPEACTABICHHBIX B (DelepaibHOM roCyJapCTBEHHOM CTaHAapTe OCHOBHOTO OOIIEro
00pa3oBaHus C YIETOM MPEEMCTBEHHOCTH C TPUMEPHBIMH MPOTPAMMaMH JIJIsl HAYAJIBHOTO 00IIero oOpa3oBaHMsI O MaTeMaTuke. B Hell Takyke yUuThIBaIOTCS
JOMUHHUPYIOILIUE UIeU U nojoxkeHus [Ilporpammel pa3BuTus U GOpMUPOBaHUS YHUBEPCATIbHBIX Y4e€OHBIX JAEWCTBUI /UII OCHOBHOTO 00IIero 00pa3oBaHus,
KOTOpBIe 00ecreunBaoT GOPMUPOBAHNE POCCUIICKON Ipa’kIaHCKOW MACHTUYHOCTH, KOMMYHUKATUBHBIX KaU€CTB JINYHOCTU U CIIOCOOCTBYIOT (POPMUP OBAHUIO
KITIOYEBOI KOMIIETCHLIUY - YMEHUs YUUMbCAL.

Kypc matemaTuku 5-6 kimaccoB siBisieTcst pyHIaMEHTOM ISl MATEMAaTHIECKOTO 00pa30BaHMS U Pa3BUTHS IIKOJIEHUKOB, TOMUHHUPYIOMIEH QYHKIHEH pr ero
M3Y4YEHHUU B TOM BO3pACTe ABJIETCS HHTEJUIEKTYyalbHOE pa3BUTHE ydauuxcs. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOIIEHUN HOBBIX U paHEe YCBOEHHBIX
3HaHU,0053aTeNbHBIX U TOTIOJIHUTEIBHBIX TEM JUIS U3YUEHUS, @ TAK)KE YIMTHIBAET BO3PACTHBIC U UHANBUIYalIbHbIE 0COOEHHOCTH YCBOEHUS 3HAHU I
y4YalMucs.



[TpakTHyeckasi 3HAUMMOCTb LIKOJIBHOTO Kypca MaTeMAaTUKH 5-6 KJIacCOB COCTOUT B TOM, YTO MPEIMETOM €€ U3yUeHUs SBJISIOTCS MPOCTPAaHCTBEHHBIE (hOPMBI
Y KOJIMYECTBEHHBIE COOTHOILIEHUS pealbHOro Mupa. B coBpeMeHHOM 00111eCTBE MaTeMaTuyeckasi HOJIr0TOBKAa HE00X0JuMa KaXKIOMY 4YEJIOBEKY, T.K.
MaTeMaTHKa MPUCYTCTBYET BO BeeX cpepax YelOBEUECKOU NeSTEIIbHOCTH.

MareMaTuKa SBISETCSA OIHHM N3 OIIOPHBIX INKOJBHBIX ITPEAMETOB. MaremMaTudeckre 3HaHUS U YMCHUA HCO6XO,Z[I/IM]':>I JJIA U3YUCHUA anre6pLI U IrcoOMCTPHH B
7-9 KJ1aCcCax, a TaKKe AJId U3YYCHHUSA CMCKHBIX JUCHHUIIINH.

OpaHOM U3 OCHOBHBIX IIeJIel U3YUEHUS MAaTEMATHKU SIBJISIETCS Pa3BUTHE MBILUICHHUS, IPEXkKIE BCEro aOCTPaKTHOTrO MbIlUIeHUs. C TOYKU 3pEHUS BOCITUTAHUS
TBOPUYECKOH JINYHOCTU OCOOEHHO Ba)KHO, YTOOBI B CTPYKTYPY MBILUICHUS YYalIUXCs , KpOME ITOPUTMUYECKIX YMEHUN U HaBBIKOB, KOTOpPbIE
chopMyIHUPOBAHBI B CTAHJAPTHBIX MIpaBHiax, GOpMyNax U alropuTMax ACWCTBUM, BOILIM SBPUCTHUECKHUE MPUEMBI KaK 00IEro, Tak U KOHKPETHOTO XapakTepa.
OTH IpUEMBI, B YaCTHOCTH, (POPMUPYIOTCS IIPU MOUCKE PEUICHHUS 337a4 BHICIINX YPOBHEW CIIOKHOCTH. B mporiecce n3yueHuss MaTeMaTHKHU TaKKe
(bopMHPYIOTCS M TAKHE KA4eCTBA MBIIUICHHUS, KaK CHJIa U THOKOCTh , KOHCTPYKTHBHOCTD M KPUTHYHOCTh. [ afanTanuy B COBpeMEHHOM MH( OpMaIlHOHHOM
00IIeCTBE BaKHBIM (PaKTOPOM SIBIIETCS (POPMUPOBAHUE MATEMATUIECKOTO CTHIISI MBIIIUICHUS, BKIIIOYAOIIEe B ce0st UHAYKIHUIO U ACTYKINI0, 0000IIeHUE U
KOHKPETHU3aINIO, aHAIN3 U CHHTE3, KIIACCH(HUKAINIO U CHCTEMATU3AIUI0, a0CTparupoBaHUe U aHAJIOTHIO.

O6yquHe MaTeMaTHKE JAET BO3MOKHOCTh IIKOJIbHHUKAM HAaYYHUTHCA IIJIAHUPOBATH CBOIO ACATCIBHOCTh, KPUTHYCCKU OLICHUBATDH Cé, IMpUHHUMATh
CaMOCTOATCIIbHBIC PCIICHUA, OTCTANMBAThL CBOU B3IJIAAbI U Y6€)KZ[€HI/I$I.

B Mponecce N3y4CHNUA MAaTCMATUKH IIKOJIbHUKW YUaTCs U3JiIaraTb CBOXW MBICJIN SICHO W MCUCPIIBIBAIOIIC, an06peTa}0T HaBBIKH YETKOTO U rpaMOTHOIO
BBITIOJIHEHU A MAaTEMATHYCCKHUX 3&HI/ICCI>1, IIpU 3TOM HCIIOJIB30BAHHUEC MATCMATHYCCKOT'O A3bIKa ITO3BOJIACT Pa3BUBATh Y YUHAIIUXCA I'PaMOTHYIO YCTHYIO U
IMUCbMCHHYIO PCYb.

3HAKOMCTBO C UCTOpUEN PA3BUTHUS MaTEMaTUKH KaK HAykKHd (GOPMHUPYET y ydaluxcsl IpeaCTaBI€HNEe O MaTeMaTHKE KaK YaCTH 00Ie4YeI0OBEeYeCKON KyIbTYpBhI.

3HauuTENbHOE BHUMAHKE B U3JI0)KEHUN TEOPETHUECKOT0 MaTepuana Kypca yAenseTcss ero MOTUBAIIMU, PACKPBITHIO CYTH OCHOBHBIX MOHSATHH, UJIEH, METO/I0B.
OOyueHue mocTpoeHo Ha 6a3e TEOpUHU Pa3BUBAIOIIETO 00YUYEHHs, YTO JOCTUTAETCI OCOOCHHOCTSMH U3JI0KEHUS TEOPETHUECKOT0 MaTeprasa 1 yrpax HEHUSIMU
Ha CPaBHEHHWE, aHAJIN3, BBIJICIICHUE TJIABHOTO, YCTAaHOBJICHHE CBs3eH, Kiaccudukanuio, 0000menue u cucremarnzannio. Oco00 akIeHTHPYIOTCS
COACPIKATCIIBHOC PACKPBITUE MATEMATHYCCKUX HOHSITHf/i, TOJIKOBAHUC CYHIHOCTH MaTEMATUUCCKHUX METOA0B U oOnacty ux IMPUMCEHCHUA, ACMOHCTpaALUs
BO3MOKHOCTEH IMPUMEHCHUA TCOPECTUUCCKHUX 3HAaHUHI JJId pECIICHUA 3a4a4 MPHUKIIAAHOTO XapaKTepa, HAIPUMEP PCIICHUA TCKCTOBBIX 3aJa4, ACHCKHBIX U
MIPOLIEHTHBIX PAcYE€TOB , YMEHHE MOJIH30BATHCS KOJIMYECTBEHHON HHPOpMAIUeil, peICTaBIeHHON B Pa3INYHbIX opMax, yMeHHue uuTath rpaduku. Oco3HaHue
00I11eT0, CYIIECTBEHHOTO SIBJISIETCS OCHOBHOM 0a30i AJis pemieHus ynpakHeHn . BaxkHO IPUBOIUTH JIETAIbHBIE MOSCHEHUS K PEIICHUIO THITIOBBIX YIIPAKHEHUH.
DTUM pacKpbIBaeTCs CYTh METOAA, MTOAX0/1a, MPEeJiaraeTcs aJrOPUTM WIIH SBPUCTHYECKAsI CXeMa PEIIeHUs YIPaKHEHUN ONpeAeIEHHOTO THIIA.



Kypc anaredpsi 7-9 kinaccoB siBiisieTcsi 0a30BBIM JIJIs1 MATEMaTUYECKOT0 00pa30BaHMsI U Pa3BUTHUS IIKOJIBHUKOB. Alredpanyeckue 3HaHUs U
YMEHUS1 HEOOXOIMMBI AJIs1 U3y4YEeHUsl TeOMETpUHU B 7-9 Kilaccax, anredpsl M Hayall Maremarudyeckoro aHanusa B 10-11 knaccax, a Takxke Ui U3y4eHHUs] CMEXHBIX
JUCLUILINH.

[TpakTHyeckas 3HaYMMOCTb HIKOJIBHOI'O Kypca anreOpsl 7-9 KJ1acCOB COCTOUT B TOM, YTO MPEIAMETOM €€ U3yUEHHUs SIBIISIOTCS KOJUUYECTBEHHbIE
OTHOIICHHS U MPOLIECCHl PEATBHOTO MUPA, OMTMCAHHBIE MATEMAaTHYECKUMHU MOJICTSIMHA. B COBpeMEHHOM 00111ecTBE MaTeMaTHIECKas IIOATOTOBKA HEOOX0uMa
KaX/I0MYy 4€JI0BEKY, TaK KaKk MaTeMaTHKa PUCYTCTBYET BO BCEX c(pepax 4yernoBe4eCKOi e TeIbHOCTH.

OnHOM U3 OCHOBHBIX 1eJIeH H3yUEHHUs alreOphl SIBIISICTCS pa3BUTHE MBILIUICHUS, ITpexae Bcero @opmupoBanue adCTpaKTHOTO MbIIUIeHUs. B mporecce
U3ydeHUs aareopsl GOpMUPYETCs JIOTHYECKOE U AITOPUTMUYECKOE MBIIIJICHHE, a TAKXKE TAKUE KaueCTBa MBILUIECHHS, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTb
Y KPUTUYHOCTD. J{JIs agantanuu B COBpEMEHHOM WH(OPMAIIMOHHOM O0IIECTBE BAXKHBIM (DaKTOPOM sABIIsIETCS (POpMUPOBAaHIE MATEMAaTHIECKOTO CTUIISA
MBILUIEHHS, BKIIIOYAOILEe B ce0s MHAYKIUIO U JIeAYKIHI0, 00001IeHNEe 1 KOHKPETU3ALUIO, aHAJIU3 U CUHTE3, KIACCU(PHUKALMIO U CUCTEMaTH3aluIo,
abcTparupoBaHHE U aHAJIOTHIO.

OO0yuenue anredpe 1a€T BO3MOKHOCTh IIKOJIBHUKAM HAY4UThCS IJIAHUPOBATH CBOIO JESTEIbHOCTh, KPUTUYECKH OLIEHUBATh €€, IPUHUMATh
CaMOCTOSITENIbHbIE PEIIEHUS, OTCTauBaTh CBOU B3IJISA/bl U YOSKICHUS.

B nponecce u3yuenus anreOpbl MKOJIBHUKY y4aTcsl U3j1araTb CBOM MBICIIM SICHO U MCUEPIIBIBAIOLIE, IPUOOPETAIOT HABBIKM YETKOTO U TPAMOTHOTO
BBIIIOJTHEHUS] MATEMAaTUYECKUX 3alIUCEN, IIPU ATOM UCIOJIb30BaHUE MATEMAaTUYECKOTO A3bIKa I103BOJISIET PAa3BUBATh Y YUALIUXCSI TPAMOTHYIO YCTHYIO U
MUCbMEHHYIO Peyb.
3HAKOMCTBO C UCTOPHEN Pa3BUTHA aJIreOpbl Kak HAyKH popMupyeT Y ydaliuxcs npejcTaBieHue o0 anredpe Kak 4acTu o0Ie4eI0BeYeCcKoi KyabTYphl.

3HaYUTENBLHOE BHUMAHUE B U3JI0KEHUN TCOPCTUUCCKOTO MaTCpHralia Kypca yACIACTCA €0 MOTHBALlUH, PACKPBITUIO CYTH OCHOBHBIX HOHSITI/Iﬁ, Hﬂeﬁ,
MeToA0B.. O0ydyeHre NOCTPOCHO Ha 6a3e TEOPHH Pa3BUBAIOILEI0 O0YUYEHHUs, UTO JOCTUraeTCss 0COOEHHOCTSAMH H3JI0KEHUS] TEOPETUUECKOT0 MaTepHuasa u
yIpa)KHEHUSIMU Ha CPaBHEHUE, aHAJIN3, BbIJICJIEHUE TTIABHOTO , YCTAHOBJIEHUE CBA3EH,, KilacCupUKalnio, 00o01enue u cucremarusanuo. Ocobo
aKIEHTHUPYIOTCS COZIepKaTeNIbHOE PACKPBITHE MATEMAaTHUECKUX MTOHITUH, TOJKOBaHHE CYIIIHOCTH MaTEMAaTHYECKUX METOJIOB U 00J1aCTH UX IPUMEHEHHUS,
J€MOHCTpAalXs BO3MOXXHOCTEH MPUMEHEHHS TEOPETUUECKUX 3HAHUH /TS pellieH s pa3HOOOpa3HbIX 33a]au NPUKIIAJHOTO XapaKTepa, HapUMep pelIeHus
TEKCTOBBIX 3a]1a4, ICHSKHBIX U MPOIICHTHBIX PACUETOB, YMEHHE MOJIB30BAThCS KOJIMUYECTBEHHON HH(POpMAIIHEH, TPECTaBICHHOM B pa3IMuHOi (hopme, yMeHne
yuTath rpaduxu. OcozHaHue 00IIEero, CyneCTBEHHOIO SBJISIETCS OCHOBHOM 0a30i1 11l perieHust ynpaxHeHni. BaxHo mpuUBOIUTH JeTanbHbIE MOSICHEHUS K
PEIICHUIO TUITIOBBIX ynpa)KHeHHfI. OTHM PACKpPBIBACTCA CYTh METOZA, ITOAX0Aa, IPEAJIaracTCs aJITOpUTM HUJIU 3BPUCTHUYICCKAA CXEMa PCIICHUA pra)KHCHI/Iﬁ
OIPEACIIEHHOTO THIIA.

[IpakTuyeckast 3HAYUMOCTH MIKOJIHHOTO Kypca reoMeTpUM /-9 KIIacCOB COCTOUT B TOM, UTO MPEAMETOM €€ U3yUESHHUS SIBISIFOTCS POCTPAHCTBEHHBIS
(GOpMBI U KOJIMYECTBEHHBIE OTHOIIEHUSI pealIbHOTO MHpa. B coBpeMeHHOM 00111ecTBE MaTeMaTudeckasi MOJroToBKa HEO0XO0ANMMAa KayKJJOMY Y€JIOBEKY, T.K.
MaTeMaTHKa MPUCYTCTBYET BO BeeX cepax ueToBEeUECKOM 1eATeTbHOCTH.

["'eomeTpust SABISETCS OJTHUM U3 OMOPHBIX IIKOJIBHBIX MPEIMETOB. [ 'eoMeTpruiecKre 3HAaHUS M YMEHHSI HEOOXOTUMBI TSI U3yUEHUS IPYTUX IMIKOJbHBIX
mucturinH (Pusuka, reorpadusi, Xumus, tHGOpPMATHKA U AP.)

OpHOM M3 OCHOBHBIX I1eJiel H3yuyeHUE Te€OMETPUH SABISETCS pa3BUTHE MBIIUICHHUS], IPEKE BCEro popMupoBaHue abCTpakTHOro MbllieHus. B mpouecce
U3YYECHUS TEOMETPHH (POPMHUPYIOTCS JIOTUYECKOE U AITOPUTMUYECKOE , a TAK)KE TAKUE KAUeCTBA MBIIIJICHHS, KaK CHJIa U THOKOCTh, KOHCTPYKTHBHOCTD U
KpUTHYHOCTh. [y ajantanuy B COBpeMEHHOM MH()OPMAIIMOHHOM O0IIECTBE BaXKHBIM (PaKTOPOM sIBiIsieTcs (GOpMUpPOBAHNE MATEMAaTHUYECKOTO CTUIIS



MBILUICHHS, BKIIOYAIOIIETO B ce0sI MHAYKIHUIO U IEAYKIIIO, 00001eHre U KOHKPETU3ALUIO, aHAIN3 U CUHTE3, KIaCCU(HUKAIMIO U CUCTEMAaTH3AIIUIO,
a0cTparupoBaHue U aHAJIOTHIO.

OO0y4eHue reoMeTpuu JaET BO3MOKHOCTD IIKOJIBHUKAM HAay4YMThCS IIJIAHUPOBATh CBOIO JIEATEIBHOCTh, KPUTUYECKHU OLIEHUBATh €€, IPUHUMATD
CaMOCTOSITEJIbHBIE PELIEHNUs, OTCTaBaTh CBOU B3IVISAABI U YOCKICHMUS.

B nporecce n3yyeHus reOMETpHH IIKOJBHUKH YUaTCsl U3JIaraTh CBOM MBICIIHU SICHO M MCYEPIBIBAIONIE, TPUOOPETAIOT HABBIKK YETKOTO BHITTOJIHEHHS
MaTEMaTHUYECKUX 3aIUCEH, IPH TOM HCIIOJIb30BAHME MaTEMAaTUYECKOTO SI3bIKa IIO3BOJIACT PA3BUBATh Y yYaIIUXCS TPAMOTHYIO YCTHYIO M IUCBMEHHYIO PEYb.

3HAaKOMCTBO C UCTOpPHEN Pa3BUTHS T€OMETPHU KaK HAyKH (POPMUPYET y yJaIIUXCS MPEICTaBICHUE O TECOMETPUH KaK YaCTH 0OIIeUeIOBEeUECKOM
KYJIBTYPBI.

3HAYUTEIIPHOE BHUMAaHKE B U3JI0)KEHUN TEOPETUUYECKOI0 MaTepHualia Kypca yIensieTcsl €ro MOTHBALIMH, PACKPBITUIO CYyTH OCHOBHBIX IIOHATUH, UJEH,
MeToa0B. O0yueHre NOoCTPOeHO Ha 6a3e TEOpUH pa3BUBAIOIIETO 00yUEHHs, YTO JIOCTUTAETCSl OCOOCHHOCTSIMU U3JI0KEHUS TEOPETUUECKOro MaTepuaia 1
yIIpa)XHEHUSIMH Ha CpaBHEHHE, aHAJIN3, BBIJICIICHUE TJIABHOTO, YCTAHOBJICHHUE CBS3EH, KIIACCH(PHUKAIINIO, JOKA3aTEIbCTBO, 0000IIEHUE U CHCTEMaTU3aIHIo.
Oco60 aKLEHTUPYIOTCS COIePKATEIbHOE PACKPBITHE MATEMATUYECKUX ITOHATUH, TOJIKOBAaHUE CYLTHOCTH MAaTEMAaTHYECKUX METOJIOB U 00JIaCTH UX
IIPUMEHEHHUS], JEMOHCTPALIMS BO3MOKHOCTEN IPUMEHEHHSI TEOPETUUECKUX 3HAHUMN U1 PEIlIeHUs] pPa3HOOOpa3HbIX 3a]a4 PUKIaJIHOro Xapakrepa. Oco3HaHue
00111er0, CYIECTBEHHOTO SBJISETCS OCHOBHON 0a30i /1y pellieHus yIpakKHEHU. DTUM pacKpbIBaeTCs CyTh METO/1a, IIPeIaraeTcs alfOPUTM MU
IBPUCTUYECKAsI CXEMa PELLIEHUS YIIPa)KHEHUH ONpeeaéHHOro TUIa.



O0mas xapakrepucTuka
Kypca MaTeMaTHKH B 5-9 kiaccax

Conepxanue mamemamuueckozo oopazosanus ¢ 5-6 xinaccax npeACTaBICHO B BUJE CIETYIOIIUX COJEPKATEIBHBIX PA3/ICIOB: «APHPMETHKAY,
«YucsioBble 1 OyKBEeHHBbIE BbIpa:KeHHsl. Y paBHeHHsD», «['eomeTpuueckue purypol. U3mMepeHne reoMeTpuueCKHX BeJIMUYMHY», «DJI€MEHTbI CTATUCTUKH,
BepossTHOCTH. KomOuHaTopHble 3agaum». «MaTeMaTHKa B MCTOPUYECKOM Pa3BUTHID)

Conepxanue pasaena «ApupMeTurKa CIy>KuT 0a30i U JATBHEHIIIETO H3yYSHUS YIaIIUMUCS MAaTEMATUKU  CMEXHBIX TUCIUTUIHH, CIOCOOCTBYET

Pa3BUTHUIO BBIYHCIIUTEIIFHOM KYJbTYPBI U JIOTUYCCKOTO MBIIJICHUA, q)OpMI/IpOBaHI/IIO YMCHHA ITOJIB30BATHCA aJITOPUTMAMM, a TAKIKEC HpI/I06peT€HI/IIO
MPAaKTUYCCKUX HABBIKOB, H€O6XOI[I/IMBIX B HOBCGI{HCBHOﬁ JKU3HU. Pa3BUTHE NOHITHS O YHCIEC CBA3aHO C HN3YUCHUCM pallMOHAJIbHBIX YUCCJI: HATYPAJIbHBIX
YHUCCII, OOBIKHOBEHHBIX U JCCATHYHBIX Hp06eﬁ, IMOJIOKHUTCIIbHBIX 1 OTPULATCIIbHBIX YUCCIIL.

Copepxanue pazaena «UnciaoBbie H 0yKBeHHbIE BbIPa:KeHHUsl. Y paBHeHUsD» (GOPMUPYIOT 3HAHUS O MaTEMATUYECKOM s3bIke. CylIeCTBEHHAs! pOJib IPU
3TOM OTBOJUTCS OBJIAZCHUIO()OPMAaTBHBIM anmapaToM OyKBEHHOTO HcUucieHus. M3yuenne maTepraia crnocoocTByeT (pOPMHUPOBAHUIO Y yHAITUXCS
MaTEMaTUYECKOTI0 allapaTa pelieHts 3a1ad ¢ IOMOILBIOYPABHEHHMN.

Copepxanue pazaena »I'eomerpudeckue purypol. U3mepenne reomeTpu4ecKux BeJTUUHHY,
dbopMupyeT y ydanuxcs MOHITHSI TEOMETPHUUECKUX (UTYp Ha TUIOCKOCTH U B IMIPOCTPAHCTBE, 3aKIIabIBaeT (POPMUPOBAHUS TEOMETPHUECKON «peumn», pa3BUBACT

MMPOCTPAHCTBCHHOC B006pa)KeHI/Ie N JIOTHYCCKOC MBIIIJICHUC.

Coneprxanue pazzena «J1eMeHThbI CTATHCTHKHU, BeposATHOCTH. KoMOUHaTOpHBIE 3a1a4m» - 00s3aTeIbHbII KOMIOHEHT MIKOJIBHOIO 00pa30BaHMs,
YCHUJIMBAIOLIUH €ro NPUKIIaJHOE U MPAKTUYECKOe MPUMEHEHHE. DTOT MaTepral HeoOX0AUM Ipexk/ie BCero A GOpMHUPOBaHUs y ydamuxcs (yHKIMOHATIbHON
IPaMOTHOCTH, YMEHHS BOCIIPUHUMATh U KPUTHUECKH aHAIM3UPOBATh MH(OPMAIINIO, IPEICTABICHHYIO B Pa3JINYHBIX (JOpMaxX, HOHUMATh BEPOATHOCTHBII
XapakTep MHOTHX PEaJIbHBIX 3aBUCUMOCTEN, IPOU3BOAUTH MIPOCTEHIIINE BEPOSITHOCTHBIE pacy€Thl. 3yueHne oCHOB KOMOMHATOPUKHU MTO3BOJIUT yUalleMycs
OCYILIECTBIISAITh PACCMOTPEHUE CITy4aeB, Iepedop BapUaHTOB, B TOM YHCIIE B MPOCTEUIINX MPUKIAJHBIX 3aJa4ax.

Paznen «MaTtemaTuka B HCTOPMYECKOM Pa3BUTHN» MpeHa3HAUYEH Ui (POPMUPOBaHMSI IPEACTABICHUI O MaTeMaTUKE KaK 4acTH YeJI0BEUYECKON
KYJIbTYpBbI, 1151 OOIIEro pa3BUTHS IIKOJBHUKOB, JJISl CO3/1aHUS KYJIbTYPHO-UCTOPUUYECKON CpeIbl 00YUEeHHUS.

Conepxanue Kypca anzedpet B 7-9 kiaccax MpeACTaBICHO B BUAE CIEAYIOUINX pa3AcioB: «Auaredpa», «UnciaoBbie MHOKeCTBA», «DyHKIHMWY,
«JIeMEeHTBI IPUKJIAAHOH MAaTEeMAaTHKH», «AJiredpa B HCTOPUYECKOM PAa3BUTHID)

Conepxanue paszena «AJjredpa» GopMupyeT 3HaHUS O MAaTEMAaTHUECKOM sI3bIKe, HEOOXOAMMBIE ISl PEIIeHUsI MaTeMaTHYECKUX 3ajiay, 3a/1a4 U3 CMEKHBIX
JMCLUIUIMH, a TAKKe MPAaKTUYEeCKUX 3a/1ad. M3yueHne MaTepuana crnocoocTByeT (POpMUPOBAHHIO Y YUAIIIMXCS MAaTEMAaTHYECKOT 0 anmapara peleH s 3a1au ¢
ITOMOIIBI0 YPABHEHUH, CUCTEM YPAaBHEHHUI U HEPABEHCTB.



Martepuan jaHHOTO pa3/elia npeCTaBlIeH B aclieKTe, COCOOCTBYIONIEM (POPMUPOBAHUIO Y YUALTUXCSl YMEHHUS MOJIb30BaThCsl anroputMaMu. CylliecTBeHHas
POJIb IPU ATOM OTBOJUTCS PA3BUTHIO aITOPUTMUYECKOTO MBIIICHUS! — BAKHOM COCTABIISIIOIICH HHTEIIEKTYalbHOTO PA3BUTHS YEJIOBEKA.

Conep;xaHI/Ie pasaciia «Uunc10BbIe MHOKECTBA» HaneCJICHO HA MaTEMAaTHYCCKOE Pa3BUTHUEC yHalllUXCA, (bOpMI/IpOBaHI/IC Y HUX YMCHHA TOYHO, CX)KAaTO U SICHO
n3jaratb MbICJIU B YCTHOI>'I W TUCEMEHHOM peUn. MaTCpI/IaJ'I pasaciia pa3BUBACT IOHATHEC O YUCIIC, KOTOPOEC CBA3aHO C U3YUCHUEM ,HeﬁCTBHTCJIBHBIX YHUCCII.

Lenb conpepxanust pazaena « OyHKIUM»- OTyYeHHE IIKOJIbHUKAMHU KOHKPETHBIX 3HAHUH 0 QYHKIIMHU KaK BaKHEHIIel MaTeMaTUYecKO MOAeNu st
OIMCaHUs U UCCIE0BAaHUS MTPOLIECCOB U ABJICHUHN OKpyskaroiero Mmupa. CooTBeTCTBYIOIIMI ~ MaTepual ClIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUS M TBOPUECKUX
CHOCOOHOCTEH ydaluxcs, yMEHHUIO UCIIOIb30BaTh Pa3IMyuHbIe A3bIKH MAaTEMATUKHU (CIIOBECHBINA, CUMBOJIUYECKH, rpaduueckuit ).

Conep;xaHI/Ie pasaciia « OneMeHTEI HpHKHaﬂHOﬁ MAaTCMAaTUKKW» PACKPLIBACT ITPHUKIAAHOC U IIPAKTUYCCKOC 3HAYCHHUC MATCMATUKN B COBPEMCHHOM MUPC.
MaTepI/Ian JaHHOI'O pa3aciia CHOCO6CTByeT q)OpMI/IpOBaHI/IIO YMCHHUS ITPEACTABJIATh U aHAJIU3UPOBATDH PA3TIMYHYIO I/IH(bOpMaI_II/IIO, IIOHNUMAaHHUIO BEPOATHOCTHOI'O
XapaKTepa p€ajlbHbIX 3aBUCHUMOCTEH.

Paznen «AJlreﬁpa B HCTOPHUYCCKOM Pa3BUTHUMN» IIPCAHA3HAUCH OJIA (I)OpMI/IpOBaHI/IH HpeI[CTaBJ'ICHI/Iﬁ 0 MaTeMaTHKE KaK YacTH YeJIOBEUECKON KYJIBbTYPHI,
JJIA O6I.I.[€FO Pa3BUTHA HIKOJIBbHHUKOB, CO3daHUS KyanypHO-HCTOqueCKOﬁ CpCabl O6y‘leHI/I$I.

Copepxanue Kypca zeomempuus 7-9 xkjaccax IpeJCTaBICHO B BUJAE CIEIYIOUINX COJIEpKaTelbHbIX pa3enoB: «I'eomerpuueckue ¢purypon», «M3mepenne
reoMeTpu4YecKux BeJu4uH», «Koopaunarsn», «BekTopsbl

Conepxanne paznena «I'eomerpudeckue (purypbl» CIy:KUT 0a30i JUIs adbHEUINEr0 U3yYeHUs ydaluMucs reometpun. M3yuenue marepuania
croco0cTBYET POPMUPOBAHUIO Y YUAIIUXCSI 3HAHHUM 0 TeOMEeTpUUecKor (hUTrype Kak BaKHEeHIIel MaTeMaTu4ecKo MOIeNH AJisl OTMCaHUs PeaTbHOTO MUpA.
['maBHas 1enb JaHHOTO pa3zena - Pa3BUTh Y yUYaIIMXCs BOOOPAKEHUE U IOTUYECKOE MBIIUICHHE TyTEM CUCTEMATUYECKOTO U3yUYeHUsI CBOWCTB
F€OMETPUUYECKUX (PUTYp W MPUMEHEHUS STUX CBOWCTB MMPHU PEIICHHUH 3a7a4 BBIYMCIUTEILHOTO U KOHCTPYKTUBHOTO XapakTepa. CylecTBeHHas poJib MpU
3TOM OTBOJUTCS Pa3BUTHIO T€OMETPUUECKONH HHTYyHIMH. CodeTaHrne HArIsAHOCTH ¢ (POPMAaTbHO-TOTHYECKUM MOIX0A0M SIBISETCS HEOTHEMIIEMOM YacThIO
r€OMETPUYECKUX 3HAHUMU.

Copepxanue pa3nena «3mepenne reoMeTpuYecKHX BeJTHYUH) PACIIUPSIET U YIITYOIIseT IpeACTaBICHUEe yJanuxcs 00 U3MepeHHsIX JUIMH, YTIIOB U
momasen Guryp, cnocoocTByeT GOPMUPOBAHUIO MPAKTHYECKUX HABBIKOB , HEOOXOIMMBIX KaK MPHU PEIICHUH T€OMETPHUUECKUX 3a7a4, TaK U B IIOBCETHEBHOM
KU3HU.

Coneprxanne pasznenoB «KoopauHaTe», «BekTopbDy paciiupser u yriayosseT MPeACTaBICHHS yUaluXxcs O METOE KOOPJUHAT, pa3BUBAET YMEHUE
MIPUMEHSITh anreOpanyecKuii anmapaT Mpy PeleHNH TeOMETPUIECKHX 3a/1ad, a TAKXKe 3a/1a4 CMEXHBIX JUCIUTLINH.

Paznen «I'eomeTpusi B MCTOPHYECKOM Pa3BUTHMY, COJEP)KaHUE KOTOPOTO ()parMEHTApHO BHEAPEHO B U3JIOKEHNE HOBOTO MaTepHalia, CBEICHHUS 00
aBTOpax U3y4aeMbIX (PaKTOB U TEOPEM, HCTOPUU UX OTKPBITHUS, peAHA3HAUYEH A (DOPMUPOBAHMS IIPEICTABICHUI O TEOMETPUHU KaK YaCTH YeJIOBEUECKOH
KYJBTYPHI, 17151 0OIIEro pa3BUTHS IIIKOJIBHUKOB, IJI CO3/IaHUS KYJIbTYPHO-UCTOPHUYECKON Cpeibl 00yUIEHUSI.



JInuHOCTHBIE, MeTaNpeIMeTHBIE H NPeIMETHbIE Pe3yJIbTaThI
OCBOEHHS CO/Iep:KaHusI Kypca

HporpaMMa IIO3BOJISACT ,Z[O6I/IBaTI>C$I CIeaAyromux pe3yjibTaTOB OCBOCHUA O6p&30BaTeHBHOﬁ mporpamMmbl OCHOBHOT'O O6H.[€FO O6pa30BaHI/IHZ

JUYHOCHIHbLE?

OTBETCTBEHHOI'0 OTHOLIEHHUS K YYEHUIO, TOTOBHOCTU U CIIOCOOHOCTH 00yYarOIIUXCsl K CAMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBALIUU K
00y4YEHHIO U TIO3HAHUIO;

¢dopMHupOBaHUS KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHWHM U COTPYJHHYECTBE CO CBEPCTHMKAMH, CTapUIMMH M MIAJIIMMU B
00pa30BaTebHON, Yy4eOHO-UCCIE10BATENbCKON, TBOPYECKON U IPYTUX BUJAX AEATEIbHOCTH;

YMEHUS SICHO, TOYHO, I'PAaMOTHO H3JlaraThb CBOM MBICIM B YCTHOM M NHCbMEHHOH peuu, MOHMMAaTh CMBIC] IOCTaBJICHHOM 3a/lauM, BBICTPAaUBaTh
apryMeHTaLuIO0, IPUBOIUTH IPUMEPHI U KOHKPETU3UPOBATh PUMEPHI;

IIEPBOHAYAIBHOTO IPE/ICTABICHUS O MATEMAaTHYECKON HayKe Kak c(hepe 4eI0BeUeCKOol AesSTeIbHOCTH, 00 Tanax e€ pa3BUTHs, O €€ 3HAYMMOCTH IS
Pa3BUTHSI LMBUIIM3ALlMU, OCO3HAHUS BKJIaJa OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HayKH, HATPUOTH3MA, YBaxeHHs K OTeuecTBy

® KPUTMYHOCTH MBIIUICHUS, YMEHUS PACIO3HABATH JIOTHYECKU HEKOPPEKTHBIE BBICKA3bIBAaHUS, OTIMYATh TUIOTE3Y OT (haKTa;

® KpEaTHBHOCTHU MBIIUICHHS, THULIUATUBBI, HAXOAUYMBOCTH, AaKTUBHOCTH IPU PEIICHUU apu(PMETHIECKUX 3a/1aY;

® yMEHUS KOHTPOJMPOBATH POLIECC U PE3YNbTaT yueOHONH MaTeMaTHUECKON AEATENbHOCTH;

e (QopmupoBaHUs CHOCOOHOCTH K AMOLMOHAILHOMY BOCIPUATHIO MaTEMaTHUECKUX OOBEKTOB, 3a/1a4, PEIIEHUH, pacCyKIeHUI
memanpeomemuuple:

YMCHUA CaMOCTOATCIIBHO OIPCACIIATE IEJIU CBOCTO O6y‘I€HHSI, CTaBHUTb U (bOpMYHHpOBaTB JJIA ce0s1 HOBBIE 3aga4u B yqé6e, Ppa3BUBATb MOTHBBI U
HHTCPCChI CBOEH IO3HABATEIbHOU ACATCIIBHOCTH,

® CIIOCOOHOCTH CaMOCTOSITENIbHO IUIAHUPOBATh AlIbTEPHATHBHBIE MYTH JOCTHKEHHS IieJiel, OCO3HAHHO BbIOMpaTh Hambosee 3((eKTHUBHBIE CIOCOOBI
pelieHns yueOHbIX U [T03HABATENIbHbIX 3a/1a4;

® YMEHHs OCYIIECTBIATh KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOMMbIE KOPPEKTUBBI;

® CIIOCOOHOCTH a/IEKBATHO OIICHHWBATh MPAaBUIIBHOCTh WJIM OIIMOOYHOCTH BBIMOJIHEHHUS Y4eOHOH 3ahaud, €€ OObEKTHBHYIO TPYJHOCTb U COOCTBEHHBIE
BO3MOKHOCTH €€ pEeLlIEHNUs,

® yMEHHUS YCTaHaBJIMBATh MPUUYWHHO-CJIEJACTBEHHbIE CBSA3U; CTPOUTH JIOTMUECKUE PACCYKICHHS, YMO3AKIIOUEHUs (MHIYKTUBHBIE, IEIYKTUBHbBIE U IO
aHAJIOTUH) U BBIBOJBL;

® YMEHHUS CO3/JaBaTh, MPUMEHATh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJEINU U CXEMBbI JUIsl PEeLICHUS] YIeOHbIX U MO3HABATEIbHBIX
3ajady;

® pa3BUTHUS CIIOCOOHOCTH OpPraHMU30BBIBATH Y4EOHOE COTPYIHHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUMTENEM M CBEPCTHUKAMU: OMPEAETATH LIENH,
pacripenenath QyHKIMHM U pOJIM YYaCTHUKOB, B3aUMOECHCTBOBATh M HAXOAUTDH OOIIME CIIOCOOBI pabOThl; YMEHHs paboTaTh B IPYIIE: HAXOAUTh obliee
pelleHre 1 pa3peniaTh KOH(QJIUKTHI Ha OCHOBE COTJIACOBAHMS MO3UIMI U y4€Ta MHTEPECOB; CIylIaTh NapTHEPA; GOpMYIUpPOBaTh, ApTyMEHTUPOBATH U
OTCTauBaTh CBOE MHEHHUE;



dbopMupoBaHus yueOHON M OOIIETIOIH30BATEILCKON KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb30BaHUS WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUI
(UKT-koMIIeTeHTHOCTEM);

MEepPBOHAYAIILHOTO MPE/CTaBIeHUs 00 UAESIX U O METOJaX MaTeMaTHKU Kak 00 YHHUBEPCaIbHOM SI3bIKE HAYKU U TEXHUKU;

pa3BUTHA CITIOCOOHOCTH BUAETH MaTEMaTHUECKYIO 33a/1auy B APYTUX IUCHUILUIMHAX, B OKPYXKAIOIIeH KU3HU;

YMEHHSI HAXOJUTh B Pa3IMYHBIX MCTOYHUKAX MHPOPMAIUIO, HEOOXOIUMYIO JUIsl pEIICHHUs] MaTeMaTHYEeCKUX MPOOJieM, U MPEACTaBIATh €€ B MOHSITHON
(dbopMe; TPUHUMATH PEIICHUE B YCIOBHUSIX HEMOTHON U M30BITOYHOM, TOYHON M BEPOSITHOCTHOM MH(OPMAIIUH;

YMEHHSI TOHUMAaTh M MCIOJb30BaTh MaTeMaTHYECKHE CPEJCTBA HAIJISIIHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U Jp.) U1 WILIOCTPAlMK, UHTEPIPETaIIH,
apryMeHTaluu;

YMEHHSI BBIIBUTATh TUTIOTE3bI TIPU PEIICHUH YIeOHBIX 33]a4 U TOHUMAaHUS HEOOXOJUMOCTH UX IPOBEPKH;

MMOHVMAHHUS CYIIIHOCTH aJITOPUTMUYCCKUX MPEANMCAHUN 1 YMEHHS IEHCTBOBATh B COOTBETCTBUHU C TIPEIOKCHHBIM aJITOPUTMOM;

YMEHHS CAMOCTOSATEIHFHO CTAaBUTH IICJIN, BEIOUPATH U CO3aBaTh aJITOPUTMEI JIJIS PEIICHHS YI€OHBIX MATEMATHYECKUX MPOOIIEM;

CTIIOCOOHOCTH IIJIAHUPOBATh M OCYILIECTBIISATH IEATEIILHOCTD, HAIIPABICHHYIO HAa PELICHHE 33124 HCCIIEJOBATEIECKOTO XapaKTepa;

npeomemmbole:

1)oco3HaHue 3HaYeHUsI MAaTEMaTHKH JUIsl TIOBCETHEBHOM JKU3HU YEJIOBEKa;

2)IIPENICTABIICHUSI O MaTEeMaTHYSCKOM Hayke Kak cdepe MareMaTH4ecKou AEATeNbHOCTH, 00 dTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH Ui Pa3BUTHS
LUBUWIN3ALUY;

3)yMeHus paboTaTh ¢ MATEMATHYECKUM TEKCTOM (CTPYKTYPUPOBAHUE, N3BJICYCHUE HEOOXOIMMOM HH(OPMAIINH ), TOYHO U TPAMOTHO BBIPAXKaTh CBOU
MBICJIM B YCTHOW U MMUCBMEHHOH peun, IPUMEHsIs MaTeMaTHYECKYI0 TEPMUHOJIOTUIO M CHMBOJIUKY, UCIIOJIb30BATh PA3JIMUHBIC I3bIKM MaTEMATUKU
(cmoBecHbIN, CUMBOJIMYECKHH, rpaduueckuil), pa3BUTHS CIOCOOHOCTH OOOCHOBBIBATH CYXKJIEHUS, IPOBOINUTh KIACCU(PHUKAIUIO;

4) BrajeHus 6a30BBIM MOHATHIHHBIM anapaToM: HMETh MPEICTABICHUE O YHCIIE, IPOOH, MPOIIEHTaX, 00 OCHOBHBIX TEOMETPHUYECKUX 00BEKTax (TOUKa,
npsiMasi, JJoMaHasi, yrojl, MHOrOyTrOJbHUK, MHOTOTPAaHHUK, KPYT, OKPY>XHOCTb, Imap, cepa u mp.), opMUpoBaHUs MPEACTABICHUN O CTATUCTUYECKUX
3aKOHOMEPHOCTSX B peallbHOM MHUPE M Pa3IMYHbIX CIOCO0aX UX W3YUEHUS,
S)pakTHYEeCKH 3HAUYUMbIE MAaTEMATHUYEeCKHE YMEHHS M HaBBIKM, MX NPUMEHEHHE K PEIICHHWI0O MaTEeMaTHYECKUX M HeMaTeMaTHYEeCKUX 3ajad,
MpeAnoJararoume yMeHus:
BBITIOJIHSITH BBIUMCIICHUS C HATYypaIbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMH U JIECATHYHBIMU JPOOSMHU MOJIOKUTETHHBIMU U OTPUIIATEIHHBIMH YHCTIAMU;
peliaTh TEKCTOBBIE 3a7]a4i apu(PMETHUECKUM CIIOCOOOM U C TIOMOIIBIO YPaBHEHHIA;
n300paxarh PUTypHI HA TUIOCKOCTH;
HCIOJIb30BaTh TEOMETPUUECKUM «SI3BIK» JUIsl ONUCAHMS IPEIMETOB OKPYKAIOIIETO MUPA;
U3MEPSATH AIUHBI OTPE3KOB, BETHUMHBI YTIIOB, BEIYUCIATH TUIOMIAIN U 00BEMBI GUTYD
pacro3HaBaTh U U300pakaTh paBHBIC U CAMMETPUYHBIE (PUTYPHI;
MPOBOJANTDH HECIOKHBIE TPAKTHUECKHUE BEIUMCICHHSI C TTPOLIEHTAMU, UCIIONIb30BaTh MPUKUIKY U OLIEHKY; BHIMOIHITH HEOOXOIUMbIE H3MEPEHUS;
WCITOJTH30BaTh OYKBEHHYIO CHMBOJIMKY JIJISl 3aITMCH OOIINX YTBEPKICHUM, (HOpMYII, BRIpOXKCHHH, YpaBHEHUI,
CTPOUTH Ha KOOPJAMHATHOMN TIJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPJUHATAM, OTIPEEISITh KOOPIUHATHI TOUCK;
YUTATh ¥ UCIOJIb30BaTh HH(GOPMAITHIO, TTPEICTABIICHHYIO B BUI€ TAOIHUIIbI, THAarpaMMbl (CTOJIOYATOM UM KPYroBOii), B rpad)MueCKOM BH/IC;
pemaTh npocTenime KOMOMHATOPHBIE 33/1a4l TIEpe00pPOM BO3ZMOKHBIX BAPUAHTOB.



MecTo Kypca MaTeMaTHKH B Y4eOHOM IJIaHe.

BbazucHbiil yueOHBIN (00pa3oBaTeNbHBIN) IIJIaH HA U3yYEeHUE MAaTeMAaTUKH B 5-9 Kjaccax OCHOBHOHM IIKOJIBI OTBOJAUT 5 Yy4eOHBIX YacOB B HENEIIO B
TEUEHHUE KKJI0TO Toja oOydeHus, Bcero 8754acoB (175%5).



IlnanupyemMblie pe3yabTaThl 00y4eHUs MaTeMaTHKe B 5-6 Kiaccax
1. Apudmernxa

ITo oxoHYaHMH U3y4YeHHUs] Kypca yYAluiics HAyYUTCs:

-[IOHUMAaTh OCOOEHHOCTH AECATUYHON CUCTEMbI CUMCIICHHUS;

-MCII0JIb30BATh IIOHATHS, CBA3AHHBIC C ACIIMMOCTBIO HATypaIbHbIX YUCE,

-BBIpaXKaTh YKCJa B SKBUBAJICHTHBIX (popMax, BbIOMpas HauboJiee MOAXO ANy B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIH;

-CpPaBHMBATh U YIOPSAJOYHUBATH PALIMOHATIBHBIC YNCIIA;

-BBIIIOJIHATH BBIYHUCIICHUS C PALIMOHAIBHBIMU YHCIAMM, COUETasl YCTHBIE U MMCbMEHHBIE TPUEMBI BBIUMCIICHUN, IPUMEHATD KaJIbKYJIATOD;

- CIIOJIb30BaTh MOHATHS U YMEHUs, CBSI3aHHBIE C IIPOIIOPLIMOHAIIBHOCTRIO BEJIWYHMH, IPOLEHTAMH, B XOJI€ PEIICHH MAaTEMaTUYECKUX 3a7a4 U 3a]1a4 U3
CMEXHBIX IIPEAMETOB, BBIIIOIHATH HECIIOKHBIC IPAKTUYECKUE PACUETHI;

- aHAJIIM3UPOBATh I'paUKU 3aBUCUMOCTEN MEXy BEIMUMHAMHU (pPacCTOSIHUE, BPEMsI, TEMIIEPATYpa U T.I1.).

Yuyammiics OJY4UT BO3MOKHOCTb:

- I03HAaKOMUTHCS C MO3ULIMOHHBIMU CUCTEMAMHU CUMCIIEHUS! C OCHOBAHUSIMU, OTJIMYHBIMU OT 10;

- yri1yOuTh U pa3BUTh MIPEICTABICHUS O HATYpaJIbHBIX YMCIaX U CBOMCTBAX JIE€IMMOCTH;

- Hay4UThCSl UCIOJIB30BaTh NIPUEMBI, pAllMOHATIN3UPYIOLINE BBIYMCIIEHUS, IPUOOPECTH HaBbIK KOHTPOJIMPOBATh BBIYMCIICHUS, BBIOUPAst OAXOASIIUHN [
CUTYallUU CIOCO0.

2. YucjoBble 1 OyKBeHHbIe BbIPA:KeHHUsA. Y PABHEHUS.

ITo okOHYAHMH M3YYEHUS KypPCa YYALMUCH HAYYUTCH:
- BBIIIOJHATD OII€palli C YU CJIOBBIMU BBIPAXKCHUAMU,
- BBIMOJIHATH Ipeo0pa3oBaHusl OYKBEHHBIX BhIpaKeHUH(pacKpbITHE CKOOOK, IPUBEACHNE MOA0OHBIX CIIaraeMbIX );
- pelaTh JMHEWHbIE YpaBHEHMS], pelllaTh TEKCTOBbIE 3a7aul aIreOpandeckuM METOIO0M.

Yuyamuiics MoJy4uT BO3MOKHOCTD:
- pa3BUTH MPEICTABICHUS O OYKBEHHBIX BBIPAKEHUSAX U UX MPEOOPA30BaAHMSIX;
- OBJIAJIETh CIELUATbHBIMU IPUEMAMU PELIEHUS] YPABHEHUH, IPUMEHATD anmapar ypaBHEU Ul pelIeHUs] KaK TEKCTOBBIX, TaK U MPAKTUYECKUX 3a]1a4.

3. TI'eomerpuuyeckue ¢purypsi. U3mepeHue reoMeTpuyecKuX BeJIMYUH

ITo oxoOHYaHMHU M3YUYECHHUS KYyPCa YYALMIACH HAYYUTCSH:
- pacro3HaBaTh Ha YepTekKax, pUCYHKaX, MOJEISIX U B OKPY)KAIOIEM MUPE TUIOCKUE U IPOCTPAHCTBEHHBIE T€OMETpUYecKre (GPUTYPBI U UX DJIEMEHTHI;
- CTPOMTH YIJIbI, ONPEJEIATh UX TPALYCHYIO MEPY;
- pacro3HaBaTh U H300paxarh pa3BEPTKU KyOa, MPsIMOYTOJIBHOTO Mapaiesenure/ia, paBuibHON MupaMubl, IHIMHIPA U KOHYCA;
- OIPEIENSTh 110 JIMHEHHBIM pazMepaM pa3BEPTKU GUTYpPbI JIMHEHHbIE pa3Mepbl caMoil (pUrypsl 1 HA000pOT;
- BBIUUCIIATH 00BEM MPSMOYTOJILHOTO Mapajiesienunesia u Kyoa.

Yyammiicst MOJy4YUT BO3MOKHOCTD:
- HAyYUTbCS BBIYUCIATH 00BbEM MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYP, COCTABICHHBIX U3 MPSIMOYTOJIbHBIX MapalIeNeHIEeOB;



- YIIIyOUTh M pa3BUTh MPEJICTABICHHS O POCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax;
- HAYYUTBCA IIPUMEHSATD [TIOHATHE Pa3BEPTKU JIs BBIIIOJIHEHUS IIPAKTUYECKUX PACUETOB.

4., JjaeMeHTBHI CTATHCTHKH, BePOATHOCTH. KoMOnHaTOpHbIE 3a1a4u.
Ilo oxoHYAHMHU M3YUYEHUS] KyPCa YYAIIMACH HAYYUTCS:
-HCII0JIb30BaTh MPOCTEUIIINE CITIOCOOBI MPEJICTABICHUS U aHAIN3a CTATUCTUYECKUX JaHHBIX;
- pemath KOMOMHATOPHBIC 33/1a4U Ha HAXOXKICHHUE KOJIMYeCTBa OOBEKTOB WU KOMOWHAITUH.
Yyammiics moJy4uT BO3MOKHOCTh:
- IpUOOpECTH IepPBOHAYANIBHBIN OIBIT OPTaHU3AIMK COOpa JAHHBIX MPH MIPOBEACHUH OIPOca OOIIECTBEHHOT'O MHEHHS, OCYIIECTBIIATh UX aHAIIU3,
MIPEJICTaBIATh PE3yNbTaThl OIIPOCa B BUAE TAOIUIIbI, TUArpaMMBbl;
- HAYYUTBHCA HCKOTOPBIM CIICIUAJIbHBIM HpI/IéMaM peicHuA KOM6I/IHaTOpHI)IX 3aaad.



IInanupyemMble pe3yJbTaThl H3y4eHHs aaredpol B 7-9 kiaaccax

% AnreOpanveckue BBIDOKEHUS
Buinycknuk nayuumcesn:

®  OIEPUPOBATH MOHATHAMH «TOXKICCTBOY», KTOXKICCTBEHHBIE MPeoOpa3oBaHus», peliaTh 3aa4u, CoJepKaIiie OyKBEeHHBIC JaHHBIE, pA0OTaTh C
bopmynamu;

®  OIEPUPOBATH MOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSTH €T0 B BEIYHCIICHUSX;

®  BBINOJHATH IPEOOPA30BAHUS BBIPAKCHHIM, COIEPIKAIIUX CTEICHH C I[EIBIMHU MOKAa3aTeIIIMUA U KBaIPATHBIC KOPHHU;

®  BBINOJHATH TOXKIACCTBEHHBIC MPe0oOpa30BaHKs PallMOHAILHBIX BBIPAXKCHHH Ha OCHOBE IIPABKJI ACHCTBUN HaJl MHOTOWICHAMH M ajreOpandecKuMu
IpOoOsSMH;

®  BBINIOJHATH PA3IOKCHUE MHOTOYWICHOB HA MHOYKUTEIIH.

BoinyckHuk noayuum 603mMo0iCHOCHIb:
®  BBINIOJHUTH MHOTOIIIATOBBIC MPEOOPA30BAHMS PAIIIOHATBHBIX BBIPAKECHUN, TIPUMEHSIS ITUPOKUH BBIOOP CITIOCOOOB U MIPUEMOB;

® IIPUMCHATH TOXKIACCTBCHHLIC Hp606paSOBaHI/IH AJI pCHICHUS 3a1aY U3 pa3JIMYHbIX Pa3CJIOB Kypca.
3

¢ YpaBHeHUS
Buinycknuk nayuumcesa:

¢ pcuiaTb OCHOBHLIC BUbI pAllMOHAJIBHBIX ypaBHeHI/Iﬁ C OJIHOH nepeMeHHoﬁ, CHUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU

¢ [IOHUMAThb YPaBHCHUC KaK BamHeﬁmy}o MaTEMaTUYICCKYIO MOJCIIbJIA OITUCAHUA U N3YUCHUSA pa3HOO6p83HBIX PCaIbHBIX CHTyaHHﬁ, peliaTb TCKCTOBBIC

3aJ]auu alreOpanvdeckuM METOJIOM;
L] HpI/IMeHﬂTB l"pa(i)I/ILIGCKI/IC HpeI[CTaBJ'IeHI/H[ JJIs1 UCCJIEAOBaAHU S ypaBHeHI/IfI, HUCCJICOOBAHUS U peIHCHI/Iﬂ CUCTCM ypaBHeHI/II\/'I C ABYMs HepeMCHHLIMI/I.
BoinyckHuKk noayuum 603mM0MuCHOCHIb:
e OsnageTh crienualbHBIMU IPUEMaMU PELICHUS] YPaBHEHUM U CUCTEM YPAaBHEHUI; yBEPEHHO NMPUMEHSTH anapaT ypaBHEHUN i pelieHus
Pa3HOOOPAa3HBIX 33/1a4 U3 MAaTEMATHUKH, CMEKHBIX TIPEIMETOB, TPAKTHKH;
o [IpumensaTs rpaguueckue npeacTaBiIeHUs s HCCIe0BaHNs YPaBHEHUH, CUCTEM ypaBHEHUH, coiepKalluX OyKBeHHbIE KO (DUIIUEHTHI.
% HepaBencrsa
Boinycknuk nayuumces:
e [loHMMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C OTHOIIICHHEM HEPAaBEHCTBA, CBOWCTBA YUCIOBBIX HEPABEHCTB;
e Pemiath IMHEHHBIC HEPABEHCTBA C OJTHON TIEPEMEHHOM U MX CHCTEMBI; PeIliaTh KBaJpaTHbIC HEPABECTB C ONOPOI Ha rpad)uvecKue MpeICTaBICHUS;
e [IpuMeHsTH anmapaT HEPABEHCTB U PELICHHS 3314 U3 Pa3IUYHBIX Pa3JIeiioB Kypca.
BoinycKHUK noiyuum 603MO0HCHOCHIb:



e OBgiagers pa3InYHBIMH IPUEMAMH JOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO IMPUMEHSTH alllapaTHEPABEHCTB ISl PEIICHHs pa3HOOOpa3HBIX
MaTeMaTHYCCKUX 3a/1a4, 3a/1a4 U3 CMEKHBIX MPEJAMETOB U MPAKTUKH;
e [IpumensTs rpadpuveckre MpeACTaBICHUS ISl UCCIEI0BAHUS HEPABEHCTB, COACPKAIIMX OYKBEHHBIE KO (DUITMCHTHI.
+* YuciaoBble MHOXKECTBA

Buvinycknuk nayuumcs:
e [lonumars TCPMHUHOJIOTUIO U CUMBOJIMKY, CBA3AHHBIC C IOHATHUEM MHOXXCCTBA, BBIMIOJIHATE ONICPpAllMK HAaJl MHOKCCTBAMU,
e lcnonp30BaTh HaYaJIBHBIE IPEACTABICHUS O MHOYKECTBE ICHCTBUTEBHBIX YHCEIL.
Boinycknuk nonyyum 603mM03#CHOCHIb:
e PasBuBath npencTaBICHUE O MHOXKECTBAX;
e PaszBuBarth IpEACTABJICHUEC O YUCJIC U YUCJIOBBIX CUCTEMAX OT HATYPAJIbHBIX YUCECII 10 IIGﬁCTBPITGJILHBIX; 0 poJin BBIUHCIICHH B IMPAKTHUKE,

e Pa3puth u er'IY6I/ITB 3HAHUS O JECATUYHOM 3aluCHU JECUCTBUTEILHBIX ‘lI/ICGH(HepI/IOI{I/I‘leCKI/Ie H HCIICPUOINICCKUC ,I[pO6I/I)
3

* DyHKIMU
Buinycknuk nayuumcsa:
e [loHumaTh U UCNOJIB30BaTh (DYHKIIMOHAIbHBIE HOHATHUA.SI3BIK  (TEPMUHBI, CHMBOJINYECKHE O003HAYCHHUS);
e Crpouth rpauku 3J1€MEeHTapHbIX (GYHKLUH, HCCIIE0BAaTh CBOMCTBA YMCIOBBIX (DYHKIMN HA OCHOBE U3Y4Y€HUs MOBEACHUS UX IpaUKOB;
e [loHumaTh PYHKIMIO KaK BXKHEUIIYI0 MAaTEMATUYECKYIO MOJIENb JUIsl ONMCAHMSI IPOLIECCOB U SIBJIEHUN OKPY)KAIOILIEr0 MUpPa, IPUMEHSITh
(GYHKIMOHATIBHBIN SI3BIK JJ1s1 ONMCAHUS U UCCIIEJOBAHNUS 3aBUCUMOCTEN MEXIY (PU3NUECKUMHU BETMUNHAMY;
e [loHMMaTh U UCIIOJIB30BATH SA3BIK MTOCIEAOBATENBHOCTEHN (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUEHU)
o [Ipumensats GpopMysbl, cBs3aHHbIE ¢ apU(PMETUYECKONH U F€OMETPHUECKON MPOTrpecCcusiMy, U anmapar, cHOpMUPOBAHHBIHN IPU U3YYEHUH JPYTUX
pas3fenoB Kypca, K PELICHUIO 33Ja4, B TOM YHCJIE C KOHTEKCTOM U3 PEabHOM KU3HHU.
BoinycKHUK noayuum 603MOMCHOCHb:
e [IpoBoauTh HcClEeNOBaHUS, CBA3aHHBIE C U3YYEHHUEM CBOMCTB (DyHKIIMH, B TOM YHCJIE C UCIIOJIb30BAaHUEM KOMIIbIOTEpPA; Ha OCHOBE I'paKOB
M3Y4YEHHBIX (PYHKUUN CTPOUTH OoJiee ClIoKHbIE TpaUKu (KyCOUHO-3aJJaHHbIE, C BBIKOJIOTHIMU TOUYKAMHU U T.II. );
e lcnonb30BaTh GyHKIMOHATBHbIE IPEICTABICHUS U CBOMCTBA (DYHKIIMM PELICHUS MAaTEeMaTHUECKUX 3a/1a4 U3 Pa3IUYHBIX pa3/esioB Kypca;
e Pemarh KOMOMHHUPOBAHHBIE 33/1a4U C IPUMEHEHHEM (POPMYI N-TO YiIeHa U CyMMBbI IEPBBIX N YJIECHOB apU(PMETHUECKON 1 T€OMETPUIECKON
[IPOrpeccuil, MPUMEHSS IPU ATOM anmnapaT ypaBHEHUI U HEPABEHCTB;
e [lonumars apupMeTHUYECKYIO U TEOMETPUUYECKYIO IPOTPECCHH KaK (PYHKIIUM HATYpajIbHOTO apryMeHTa; CBA3BIBATH apU(PMETHUECKYIO IPOIPECCHIO C
JUHEHHBIM POCTOM, T€OMETPUUYECKYIO - C SKCIIOHEHIUATbHBIM POCTOM.
% DJeMeHTHI NPUKIATHONH MaTeMaTHKU

Buinycknuk nayuumcs:
e lcmomp30BaTh B X0[€ pCUICHUA 3aaa4 OJICMCHTAPHBIC IPEACTABIICHUSA, CBA3aHHBIC C HpI/I6J'II/I)KéHHI)IMI/I 3HAYCHUAMU BCIIMYHH,

e lcnonp30Barh HpOCTefIHlPIG CIIOCOOBI NpEACTaBJICHUA U aHAJIM3a CTATUCTUYCCKUX NAHHBIX;



HaxoauTh OTHOCUTENBHYIO YaCTOTY U BEPOSITHOCTD CIIy4aifHOTO COOBITHS;
Pemate koMOMHATOpPHBIE 3a7]a4l HA HAXOKIEHUE YUCiIa 0OBEKTOB MJIM KOMOMHALIMH.

Bbmycmmk noayuum 603MONCHOCHIb:

[ToHSTB, UTO YNCIIOBBIE JAHHBIC, KOTOPBIEC HCIOIB3YIOTCS ISl XapaKTEPUCTHKH 00BEKTOB OKPYKAIOIIETO MHUPA, SBIISIOTCS IPEUMYIECTBEHHO
NpUOIKEHHBIMY, YTO IO 3aIMCH NPHOIMKEHHBIX 3HAUCHUH, COJIEpKAIINXCS B MHPOPMAITMOHHBIX HCTOYHHUKAX, MOXKHO CYIUTh O MOTPEIIHOCTH
NPUOINKECHNUS;

[ToHSTH, 4TO MOTPENIHOCTD Pe3yIbTaTa BEIYMCICHUI JOKHA OBITH COM3MEPHMA C MOTPEITHOCTHIO UCXOJHBIX JIaHHBIX;

[Tpuobpectu nepBOHAYATBHBIN ONBIT OpraHU3aMK cOOpa JaHHBIX MPH MPOBEACHUHU OIIPOCca OOLIECTBEHHOI'O MHEHHUS, OCYIIECTBIIATh UX aHAIIN3,
IPEACTaBIATh PE3YJIBTATHI ONIPOCA B BHJIE TAOIHIIBL, IUArPaMMBbI;

[Tprobpecty OMBIT IPOBENEHUS CIYYalHBIX SKCIIEPUMEHTOB, B TOM YHUCIIE C TOMOIIBIO KOMIBIOTEPHOTO MOACTHUPOBAHUS, HHTEPIIPETALIUN UX
Pe3yIbTaTOB; HAYYUTHCSI HEKOTOPHIM CIIEIHATLHBIM MPUEMaM pelieHnss KOMOMHATOPHBIX 3aad.



IInanupyemMble pe3yJbTaThl H3yYeHHs] TeOMeTPUH B 7-9 Kkiaccax

% Teomerpuueckue GUTYpHI
BbInyCKHUK HAy4YuTCS

e [lonb30BaTbCs SA3BIKOM FE€OMETPUH I OIIMCAHUS [IPEIMETOB OKPYKAIOLIEr0 MUPA U UX B3aUMHOT'O PACIIOJIOKEHUS;

e PacnosHaBaTh 1 U300paXkaTh HA YEPTEKAX M PUCYHKAX TeOMETpUUYecKre (PUTyphl U UX KOMOWHAIINH;

e Kiaccuduuuposars reomerpuyeckue GUrypsl;

e HaxoauTh 3HaYCHUS JITMH JIMTHEHHBIX 2JIEMEHTOB (DUTYp U UX OTHOIIEHUS, TpaaycHyt0 Mepy yrioB oT 0 mo 180°, mpuMeHsist onpeesieHusl, CBOMCTBA U
MpU3HAKK (PUTYP U UX DJIEMEHTOB, OTHOLICHHS (HUTyp (paBEHCTBO, 1101001€, CHMMETPHS, TOBOPOT, MAaPaJUICIbHBIA EPEHOC);

e OnepupoBaTh C HAYAIBHBIMH MMOHATUSMU TPUTOHOMETPHUU U BBIMIOJIHATH dJIEMEHTApHbIE ONepaluy HaJ PYHKIHUIMHU YTIIOB;

e Jloka3bIBaTh TEOPEMBI;

e Pemats 331a4n Ha TOKA3aTEIBCTBO, OMUPASCh HA U3YYEHHBIE CBOMCTBA (DUTYP M OTHOIICHUH MEX/Ty HUMHU U IPUMEHSS H3yYCHHBIE METOIbI
JI0Ka3aTeNIbCTBA;

e PemaTh HeCOKHBIE 3a/1a4l HA TOCTPOCHUE, IPUMEHSI OCHOBHBIE aJITOPUTMbI IIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JINHEUKY;

e Pemath npocreiiiiue miaHUMETPUYECKUE 3aIa4H.

BbinycKHUK MOJIYyYUT BO3MOKHOCTH

e OBgiagerh METOJAMHU PELIeHUs 3ajjad Ha BBIYMCIIEHUE U I0KA3aTENIbCTBO: METOAOM OT MPOTUBHOT'O, METO/IOM 110100151, METOJIOM Nepedopa BapuaHTOB U
METOJIOM I'€OMETPUUECKUX MECT TOYEK;

e [IpuoOpectu ONBIT NPUMEHEHUS ANreOpandeckoro U TPUTOHOMETPUYECKOro anmapara 1 uaei ABMKEHHs P PellICHUH T€OMETPUUYECKUX 3aj1ay;

e OsnageTh TpaJAULIMOHHON CXEMOH pelIeHHs 3a/1a4 Ha TOCTPOCHUE C TIOMOIIBIO LIUPKYJIA U JIMHEWKH: aHaJIUu3, MOCTPOEHHUE, J0Ka3aTeIbCTBO U
HCCIIEIOBAHMUE;

e Hayuutbcs pemaTh 3a7jaun Ha IOCTPOEHUE METOJOM T€OMETPUUYECKUX MECT TOUEK U METOZOM 0100Us;

e [IpuoOpectu ONBIT UCCIETOBAHUS CBOWCTB INIAHUMETPUUYECKUX (DUTYP C MTOMOIIBIO KOMIBIOTEPHBIX ITPOrpamMM;

e [IpuoOpecTy ONBIT BHINOJIHEHUS TPOEKTOB.

% l3MepeHHe reOMETPHYECKUX BEIHYHH

BbInyCKHUK HAYYHTCSH
e lcnonp30BaTh CBOMCTBA M3MEPEHUS JUTHH, YIIIOB | TUIOMIAJICH MTPH PEIICHNN 33/1a4 Ha HAXOXKACHUE JUTHHBI OTPE3Ka, JITTMHBI OKPYKHOCTH, JUTUHBI TyTH
OKPY>KHOCTH, I'PaJyCHON MepHl yIiia;
e BBUUCIATH IWIOMAIN TPEYTOIBHAKOB, MIPSMOYTOJIEHUKOB, TPATIEIHiA, KPYTOB M CEKTOPOB;
e BBIUUCIATH AIMHY OKPYXHOCTH U JITMHY JYT'H OKPYKHOCTH;
e BBIUUCIATH AIMHBI JTHUHEHHBIX 3JIEMEHTOB (DUTYp U UX YTJIbl, UCIIONB3YS U3YYEeHHBIE (POPMYJIBI, B TOM YHCIe (OPMYIIBI JUTMHBI OKPY>KHOCTH M JJTUHBI
IYTH OKPYKHOCTH, (pOpMyIIBI TUIOIIAACH GUryp;



e Pemath 3a1aun Ha TOKA3aTENHCTBO C UCTIOIB30BAHUEM (POPMYI ATUHBI OKPYKHOCTH M JUTMHBI IYTU OKPYKHOCTH, PopMyI muiomaneit puryp;
e PemaTh npakTuyecKue 3a7auu, CBI3aHHbIE C HAX0XKICHUEM T'€OMETPUYECKUX BETUYMH( UCTIOIB3Ys MPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUY ECKHE
CpelCTBa).
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:
e Brruncnare mwiomanu ¢Guryp, COCTaBlIEHHBIX U3 ABYX WK 00Jjiee MPSIMOYTOJbHUKOB, MapajljieIorpaMMOB, TPEYTOJIbHUKOB, KPYTa U CEKTOpa;
e BrruncnaTh miomnaaM MHOTOYrOJIbHIUKOB, UCIIOJIb3YSl OTHOIICHUS PABHOBEJIIMKOCTH U PAaBHOCOCTABJICHHOCTH.
o [IpumeHsaTh anreOpandecKuii U TPUTOHOMETPUUYECKUI amlmapaT v WS JIBIKESHUS TIPU PEIISHUH 33/1a4 Ha BRIYUCIICHHUE IUIOMAACH MHOTOYTOJILHUKOB.
¢ KoopauHarst
BbInyCKHUK HAYy4YUTCS
¢ BrraucnaTs JIMHY OTpe3Ka 10 KOOPIUHATAM €TI0 KOHI[OB; BRIYUCIIATH KOOPIMHATHI CEPEANHBI OTPE3Ka;
e lcmonb30BaTh KOOPIUHATHBINA METO/I AJISl U3YUEHUSI CBOMCTB MPSMBIX U OKPY>KHOCTEH.
BbINyCKHUK MOJIYYUT BO3MOKHOCTH
e OBnazeTh KOOPIAUHATHBIM METOJIOM PEILICHHUS 33]1a4 Ha BRIYUCICHHUE U JI0KA3aTEeIbCTRO;
e [IpuoOpecTy OMBIT UCTIONH3OBAHUS KOMITBIOTEPHBIX POTpaMM JJIs aHAINM3a YACTHBIX CITy4aeB B3aUMHOT'O PACIIOIOKEHUS OKPYKHOCTEH U MPSAMBIX;
e [IpuoOpecTr OMBIT BHIMTOJHEHUS ITPOSKTOB.
% BekTopbl
BbinycKHUK HAYyYHTCS
e OrmepupoBaTh C BEKTOPAMH: HAXOJUTh CYMMY M PAa3HOCTbH JIBYX BEKTOPOB, 33JJAHHBIX T€OMETPUICCKH, HAXOUTh BEKTOP, PABHBIIN MPOU3BEIACHHUIO
3aJJaHHOTO BEKTOpa Ha YUCIIO;
e HaxonuTh Ams BEKTOPOB, 33JJaHHBIX KOOPIUHATAMH: JUTHHY BEKTOpPa, KOOPAMHATHI CYMMBI U Pa3HOCTH JABYX U 00Jiee BEKTOPOB, KOOPAUHATHI
MIPOM3BE/ICHUS BEKTOPA HA YHCIIO, TPUMEHSISI IPU HEOOXOAMMOCTH ITEPEMECTHTEIBHBINA, COYSTATESIBHBIN WM PacTIpeeIUTEIbHBIN 3aKOHBI,
¢ BrruncnsaTe ckanaspHOe MPON3BEICHUE BEKTOPOB, HAXOIUTh YTOJI MKy BEKTOPaMH, YCTaHABIUBATh MEPIEHANKYISIPHOCTH MPSIMBbIX.
BbINnyCKHUK MOJIYYUT BO3MOKHOCTH
e OBnazeTh BEKTOPHBIM METOJIOM JIJIsl pEIICHUS 3a/1a4 Ha BEIYHUCIICHHUE U JOKA3aTeNIbCTBO;
e [IpuoOpecTr OMBIT BHIMTOJHEHUS ITPOCKTOB.

Conep:kanue Kypca MaTeMaTHKH 5-6 KJj1accos.
Apugpmemuxa
HarypajibHble ynciia
Pan natypaneHbIxX uncen. [lecsaTuunas 3anuch HaTypalbHbIX yKces. OKpyIiIeHuEe HaTypajJbHbIX YHCEI.
KoopaunaTHslii s1y4.
CpaBHeHue HaTypaibHbIX uncenl. ClI0)KeHNE U BBIYMTaHUE HAaTypaJIbHbIX uncell. CBOMCTBA CIIOKEHNUS.
YMHOXEHHE U ACJICHUC HAaTypPaJIbHBIX YHUCCIIL. CBolicTBa YMHOXKCHHA. I[eHeHI/Ie ¢ octatkoM. CTeneHb YHCa ¢ HaTypaJbHbIM ITOKAa3aTCJICM.



e Jlenurenu u KpaTHbIC HATYpaILHOTO uncia. Haubonbimmii obuuit nenurens. HanMensiee obiee kpatHoe. [Ipusnaku neaumocTt Ha 2, Ha 3, Ha 5, Ha
9, na 10.

e [IpocTeie u cocTaBHbIC Uynciia. PaznokeHre ynces Ha MPOCThIe MHOXKUTEIN

e PerieHue TEKCTOBBIX 3a/1a4 apHU(PMETHIECCKUMH CIIOCOOaMH.

e OObIKHOBeHHBIE 1poOu. OCHOBHOE CBOKCTBO ApoOu. Haxoxaenue npodu ot uncia. HaxoxaeHue uncina mo 3HadeHuro e€ qpoou. [IpaBuibHbIE U
HenpaBuibHbIe ApoOu. CMelaHHbIe YHca.
e (CpaBHeHHE OOBIKHOBEHHBIX JIPO0EH M CMEIIAHHBIX Yncell. ApupMeTHIecKre AeUCTBUS ¢ OOBIKHOBEHHBIMH JIPOOSIMUA ¥ CMEIIAHHBIMU YHCIIAMHU.
e Jlecatuunsie 1poou. CpaBHEHHE U OKPYTJIICHHE AECATUYHBIX ApoOeil. ApupMeTrnueckue IeiCcTBUS C NECATUYHBIMU Ipo0siMu. [Ipukuaku pe3ynbTaToB
BbruucieHuil. [IpeacraBiaenne gecaTHUHON ApoOH B BUE OOBIKHOBEHHOM ApOOU 1 OOBIKHOBEHHOH B BHJIE IECATHYHON. beckoHeuHbIe mepruoInyecKue
JEeCATUYHBIC IpoOu . JlecaTuaHOe MPUOIMKeHHEe OOBIKHOBEHHOM JIPOOH.
OtHowenue. [IpolieHTHOE OTHOIIEHHE ABYX uncen. [lenieHne yncia B JaHHOM OTHOIIeHuU. Macmiral.
[Iponopriusa. OcHoBHOE cBOMCTBO npornopuui. [IpsiMast u 06paTHasi MpoNnOpLIHUOHATIBHBIE 3aBUCUMOCTH.
[IpouenTsl. HaxoxieHne nmpoueHToB oT yncia. HaxokaeHue 9uciia 1o ero NpoueHTaMm.
Pemenue TekcTOBBIX 3aa4 apu(PMETHUECKUMHU CIIOCOOAMH.
PanuonaabHbIE YHCIa
e [lonoxurenpHble, OTpULATENbHbIE YKCia U yncio 0.
e [IporuBomnonoxHeie ynciaa. Moayib yucia.
e [lensie uncna. PaunonanbHele yncna. CpaBHEHUE pallMOHATIBHBIX Yncen. ApupMeTHUecKue JeCTBUS ¢ pallMOHaNbHBIMU ynciamMu. CBolicTBa
CJIOKEHUSI U YMHOXKEHHSI pallUOHATIbHBIX YHCEN.
e KoopaunaTtHas npsmas. KoopanHatHas IIIOCKOCTb.
BeanunHbl, 3aBHCHMOCTH MEKAY BeJIMYNHAMU.
e EnunHuus! AnuHEL, UIomaau, o00bEMa, Macchl, BpeMEHH, CKOPOCTH.
e [lapameTpsl 3aBHCHUMOCTEN MeX 1y BenmrnunHaMu. [IpencraBnenue 3aBucuMocTeil B Buse hopmyi. Beraucnenus mo Gpopmynam.
Yucaosbie 1 OYKBEHHbIC BbIPAKCHHA. Y PABHCHHS.
e Uucnossle BbIpaxeH!s. 3HaU€HUE YUCI0BOroBbIpaykeHus. I1ops oK 1eficTBUI B UNCIOBBIX BhIpakeHUsAX. bykBeHHbIE BbIpaxkeHUsl. PackpbiTe CKOOOK.
[Tonob6Hble cnaraemble, IpUBEACHHUE MTOJ00HBIX caaraeMbix. @opmybl.
e VpasHenus. Kopens ypaBHeHus. OCHOBHBIE CBOMCTBA YpaBHEHMH. PenieHre TEKCTOBBIX 33a4 ¢ IOMOIIBIO YPAaBHEHHH.
JIEeMEeHTBI CTATHCTHKH, BeposATHOCTH. KoMOMHaTOpHBIE 3a7a4n.
e [IpencraBneHue JaHHBIX B BUJAE TAOJIUL, KPYTOBBIX U CTOJOUATHIX AUArpaMM, TpaduKoB.
e C(Cpennee apudmerndeckoe. CpenHee 3HAUCHUE BEJTMUUHBI.
e (CnyuaiiHoe coObITHE. JJocCTOBEpHOE M HEBO3MOXKHOE COOBITHS. Perenrne KoMOMHATOPHBIX 3a/1a4.
I'eomerpuueckne purypsnl. U3mepeHusi reomeTpud4eckKux BeJUYUH
e Orpesok. [TocTpoenue orpeska. JlnmHa oTpeska, JoMaHoH. MI3Mepenne JJIMHbl 0Tpe3Ka, IOCTPOEHUE OTpe3Ka 3aaHHoM JUIHHEL. [lepumerp
MHOroyroisHuka. [Imockocts. [Ipsamas. Jlyd.
e VYron. Buasl yrnos. I'pagycHas mepa yria. M3MepeHne U mocTpoeHue yrios ¢ IOMOLIBIOTPAHCIIOPTHUPA.



e IIpsmoyromnsauk. KBagpar. Tpeyronbauk. Buabl TpeyroiabHuKoB. OKpy»)KHOCTB U Kpyr. JnuHa okpyxxHocTH. HYucmo [ 1.
e PasenctBo ¢uryp. [lonstue u coiicta miomazau. [Inomanp npsmoyronbHuKa U kBaapara. [Lnomans kpyra. Ock cuMmMeTpuu GUTYpBHI.
e Harnsanuelie npeacTaBiaeHus O IPOCTPAHCTBEHHBIX (GUTYpax, TAKUX KaK: MPSIMOYTOJIbHBIN MapaieNenumnes, Kyo, nupamMuia, HUIMHAP, KOHYC, map,
cdepa. [Ipumepsl pa3BEPTOK MHOTOIPAHHUKOB, IIUIMHAPA, KOHYca. [ToHsTue u cBoiictBa 00bEMa. O0BEM MPSIMOYTOJIBLHOTO MapalljiesienuIea u Kyoa.
e Bsaumnoe pacnonoxenue aAByX npsambix. [lepnenaukymnspaslie npsmeie. [lapamnensHble npsmsle.
e (OceBas U HEHTpaJIbHasi CHMMETPHH.
MartemaTHKa B HCTOPHYECKOM Pa3BUTHH.

Pumckas cucrema cuucnenus. [lo3unmonnsie cucteMsl cunciienus. O6o3nauenue nudp B pesneit Pycu. Ctapunnbie Mephl JNIMHBL. BBeneHne MeTpa Kak
enuHUIB! 1uHbL. MeTtpuueckas cuctema mep B Poccu, B EBpomne. Mcropus ¢popmupoBanus MmaTeMaTHuecKux cuMBoJioB. Jpobu B Basuione, Erunre, Pume,
Ha Pycu. OTkpeITHE NecATUYHBIX apoOei. Mup nmpocteix unceln. 3omotoe cedeHue. Yuco 0. [losBineHne oTpuiaTeIbHbIX YHCEIL.

JI.&d.Maruaunkuit. [1.JI.YeObmes. A.H.Konmoropos.

Kosin4yecTBO KOHTPOJIBLHBIX PadOT B 5-0M KJjacce:

1 I'maBa 1. HatypanbHbie uncna. Kontposbnas pabora No 1

2 I'naBa 2. Cno)xeHue ¥ BBIYUTAHUE HATYpPaJIbHBIX YUCEL. KonTponbnas paborta No 2
KonTponbnas padora Ne 3

3 I'maBa 3. YMHOXEHUE U JIeJIeHHE HATypaJIbHBIX YHCEIL. KonTponbnas pabora Ne 4
KonTposabnas pabora Ne 5

4 I'maBa 4. OGBIKHOBEHHBIE IPOOH. Kontponbnas padora Ne 6

5 I'maBa 5. Jlecsituunbie qpoow. KonTponbnas pabora No 7
KonTponbHas padorta Ne 8
KonTtposnbHast pabora Ne 9

6 [ToBTOpEHME U cucTemMaTu3alys ydeOHOTro MaTepuaa KonTponbnas padora Ne 10 (uroroas)

Konn4ecTBo KOHTPOJIBHBIX padoT B 6-0M KJjacce:

1 I'maBa 1. JlenmnMOCTh HaTypaJIbHBIX YHCEI. KonTponsnas pabora Ne 1

2 I'naBa II. OGbIKHOBEHHBIE APOOH KonTtposnbHast pabora Ne 2

KonTponbnas pabora Ne 3

KonTponbnas pabora Ne 4

3 I'naBa III. OTHOMIEHMSI ¥ TpONTOPLIUHU KonTtposnbHas pabora Ne 5
KonTponbnas pabora Ne 6
4 I'naBa IV. PanimonanbHble 4ncia U AeUCTBUA HAJ HUMU KonTponbnas pabora Ne 7

KonTponbnas pabora Ne 8

KonTtposnbHast padora Ne 9

KonTtponbHast padora Ne 10




KontponbHast padora Ne 11

HOBTOpCHI/Ie Hn cucreMaru3sanus y‘IC6HOI‘O Marcpuralia

Kontposnbnas padorta Ne 12 (utoroast)




Conep:kanue Kypca ajaredopnl 7-9 kiaaccon

% AJjredpanvecKue BbIPa:KEeHUsI
BripaxkeHue ¢ nepeMeHHbIMU. 3HAaUEHHUE BBIPAXKEHUS C IEPEMEHHBIMU. J[omycTUMBbIE 3HaYEHMsI IEpEMEHHBIX. T0X1eCTBO. TOXKAECTBEHHbIE
npeoOpa3oBaHus anreOpandeckux BoIpAKEHUN. JJoKa3aTeIbCTBO TOXKIECTB.

Crenensb ¢ HaTypaJabHBIM [TOKa3aTesieM U €€ cBoiicTBa. OpHowieHbl. O1HOUIEH cTaHAapTHOro Buaa. CreneHs ogqHowieHa. MHorouneHsl. MHOrousieH
cra”aapTHoro Buja. CreneHb MHOroujaeHa. CiojkeHue, BBIMUTAHUE U YMHOKEHHE MHOTOUJIEHOB. POpMYJIbl COKPAILIEHHOTO YMHOKEHUS: KBaJlpaT CYMMBI U
KBaJpaT Pa3HOCTH [IBYX BBIPaXCHUI, TPOU3BEICHNE CYMMBI U PA3HOCTH JIBYX BBIpaK€HUH. Pa3noxeHne MHOrowieHa Ha MHOKATEIN. BelHECEHNE MHOKUTENSA
3a ckoOKu. MeTon rpynnupoBKy. PasHoCcTh KBagpaToB IBYX BeIpakeHni. CyMMa U pa3HOCTh KyOOB JBYX BbIpakeHui. KBagpatHsiii TpéxuneH. Kopenb
KBaJpaTHOro TpéxwieHa. CBOMCTBAa KBaJApaTHOrO TpEXwWIEeHA. Pa3noxeHune KBaApaTHOro TPEXWIEHA HA MHOXKUTEIN

Panmonansubie BeipaxkeHus. Llenblie BoipaxkeHus. J[poOHble BoipaxkeHus. PannonanbsHast qpoOb. OCHOBHOE CBOMCTBO pallMOHaNbHOM Jpodu. CroxeHue,
BbIUUTAHUE, YMHOXKEHUE U JIeJIeHHE pallMOHAIbHbBIX Apo0eil. Bo3BeneHue panuoHanbHoM qpoOu B cTeneHb. ToxaecTBeHHbIEe Tpeo0pa3oBaHusl pallMOHAIbHBIX
BbIpakeHUI. CTENeHb ¢ 1IEJIbIM IT0Ka3aTesieM U €€ CBOICTBa.

KBanpatHsie kopHU. ApudmeTnyeckuil KBaIpaTHbII KOPEHb U €ro cBOCTBa. ToXKIeCTBEHHbIE PeoOpa30BaHuUs BbIPAXKEHUMN, COJEPKAIMX KBaIpaTHbIE
KOpHU.
% YpaBHeHus

YpaBHeHue ¢ 01HOM nepeMeHHON. Kopenb ypaBHeHus. PaBHocuibHbIE ypaBHeHHs. CBONCTBA ypaBHEHHUI € OJHOM IIEPEMEHHOMN. Y paBHEHUE KaK
MaTeMaTH4YeCKas MOJIEb PEaIbHON CUTYaLUH.

JIuneiinoe ypaBHenue. KBanpartHoe ypaBHeHue. Popmyia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. PanyronanbHbsle ypaBHeHUs. Pelenue
PaBHOCHUJIBHBIX YpaBHEHUH, CBOIAIINXCS K JIMHEWHBIM WIM KBaJApaTHBIM YpaBHEHUSAM. PellleHne TEKCTOBBIX 33/1a4 C IMOMOIIBIO PAllMOHAIBHBIX YPABHEHUH.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHEHUs ¢ IByMsI IepeMeHHbIMU. JInHElHOe ypaBHEHNE C IByMsI IEPEMEHHBIMU U €0 TpaduK.

CucreMbl ypaBHEHUH ¢ IByMs IepeMeHHbIMU. ['paduyeckuii MeTo ] pelieHns CUCTEMbl ypaBHEHUIN € IBYyMsI MepeMeHHbIMU. PeleHue cucrem

YpaBHEHHUI METOJIOM MOJCTAaHOBKU U cilokeHus. CucTeMa IByX YpaBHEHHH ¢ AByMsI IEPEMEHHBIMU KaK MOJEIb PeabHOU CUTYaLlUU.

% HepaBencrBa
YucnoBsle HEpaBEHCTBA U UX cBOMCTBA. CII0)KEHHE M YMHOKEHUE YHCIIOBBIX HEpaBeHCTB. OlleHNBaHWE3HauYEHUs BbIpakeHus. HepaBeHCTBO ¢ ogHOM
nepeMeHHoO!. PaBHOcHIIbHBIE HEpaBeHCTBA. UKCIIOBBIE TPOMEXYTKH. JIMHEWHBIE ¥ KBaApaTHbIE HEPABEHCTBA C OJHOU NepeMeHHON. CHCTEMbI HEPAaBEHCTB C
OJIHOM IIEPEMEHHO.

% YucjaoBble MHOKECTBA
MHoxecTBO 1 ero 3eMeHThl. CriocoObl 3amanus MHOXecTBa.PaBHbie MHOKecTBa. [lyctoe MmHOXecTBO. [lomMHOXkecTBO. Oniepanuy HaJi MHOYKECTBAMHU

NnmrocTpaius COOTHOMIEHUN MEKTYy MHOKECTBAMHU C MOMOILBIO JuarpaMM Jiepa. MHOKECTBA HATYpalbHbBIX, LEIbIX, PAMOHAIBHBIX YUCET.
m
PanmonansHoe 4yuciio Kak qpoob BUaA —» TJIe M- 1eJI0e YUCIIO0, a N —HATYPalbHOE, U KakK OeckoHeuyHas mepuoanyeckas aecaTuyHas 1poos. [Ipencrasienue 00

UppalMOHATTFHOM YHuciie. MHOXECTBO JeHCTBUTENbHBIX uncen. [IpencraBieHue qeiCTBUTENLHOTO YMCIa B BUIe OECKOHEYHON HEMEPUOAUUYECKON JIeCATUIHON
npobu CpaBHEHHE ACHCTBUTEIBHBIX uncen. CBa3b Mexny MHOkecTBamu N. Z. Q/



s DOyHKIHA
YucuaoBble pyHKIUMN
@OyHKIMOHAIbHBIE 3aBUCUMOCTH MeXly BenuunHaMu. [lonsatre pynkuun .OyHKIMs Kak MaTeMaTndeckas MoJelb peanbHoro npouecca. O0nacty
orpesnesneHus u o0xacte 3HaueHni ¢yHkuun. CrnocoOsl 3aganus Gpynkumu. I'paduk Gyaxmun. Ilocrpoenue rpadukoB GyHKINH C TOMOIIBIO TpeoOpa3oBaHuit
¢uryp. Hynu ¢pynkuun. [IpoMexxyTku 3HaKOMOCTOSIHCTBA (PYHKIMU. [IpOMEXYTKH BO3pacTaHUs U IPOMEKYTKH YObIBaHUS (DYHKIINU.
JIuneitnas GpyHKIMs, 06paTHAS IPONOPIHOHATBHOCT, KBaApaTHJHas yHKIHs, GYHKIHS Y = /X , UX CBOMCTBA M IPpaduKH.
YucnoBble noCI€10BaTEILHOCTH
[Tonarue uncnoBoit mocnenoBaTenbHOCTH. KoHeuHbIe 1 GeCKOHEUHBIE MTocae10BaTeNbHOCTH. Croco0BI 3a1aHNs TIOCIEJ0BATEIIEHOCTH.
Apudmernueckas 1 reomerpuueckas nporpeccur. CBoicTBa WiCHOB apu(METHUECKON U T€OMETpUIEcKoi nmporpeccuii. @opMyibl 00IIero yieHa
apupMeTHyecKol U reoMeTpudeckoil nporpeccuii. Mopmysibl CyMMBbI h —IEPBBIX WICHOB apu(PMETHUECKOI U reomeTpuueckoi mporpeccuii. Cymma
OeCKOHEYHOU TeOMETPHUECKOM porpeccu, y kotopoi |q| < 1. IlpencraBienne 66CKOHEYHOM MEPUOIMUECKOM NECATHUHOMN qpOOH B BUI€ OOBIKHOBEHHOM
Ipoou.
% DJleMeHThI NPUKJIATHOI MaTeMATHKH
MaremaTrueckoe moaenupoBanue. [IporentHbie pacuérsl. DopMyia CI0KHBIX MTPOIEHTOB. [Ipnbmmkénnbie BeraucaeHus. AOCOMOTHAS U
OTHOCHTEINbHAs morpemHocTd. OCHOBHBIC IPaBUiIa KOMOMHATOPHKH. YacToTa M BEpOATHOCTH ClTydaitHOTO coObITHs. Kitaccmueckoe onpenenenue
BeposATHOCTH. HawanpHble cBenieHus o craTucTuke. [IpencraBienue qaHHbIX B BUAE TaOIMLl, KPYTOBBIX U CTOJI0YATHIX AUArpamMm, rpadukos.
CraTtucTudecKkre XapakTepUCTUKU COBOKYITHOCTH JIaHHBIX: CpeJHee 3HaueHue, MoJa, pa3Max, MeauaHa BbIOOPKH.
% AJjredpa B HCTOPHYECKOM Pa3BUTHH.
3apoxaeHue anreOoppl, KHUTa 0 BOCCTAHOBJICHUM U POTUBONOCTaBIeHUH MyxamMmena anb-Xope3mu. Mictopus hopMupoBaHus MaTEMaTHUYECKOTO
a3bika. Kak 3apoaunace unes koopauHatr. OTKpbITHE UPPALIMOHAIBHOCTH. M3 HCTOpUU BO3HUKHOBEHUS (OPMYI JUIs pelIeHus] ypaBHEHUN 3-i1 u 4-ii
creneneid. Mcropus pazsurus nonstus pynkuuu. Kaxk 3aponunace teopus BepositHocted. Uncna ®dubonavun. 3agaua JI.[Iuzanckoro
(duboHayuM) 0 KPOJIUKAX.
JL.® Maraunkuii. [1.J1.YeOwbrmes. H.U.Jlo6aueBckuii. B.S.bynskosckuit. A.H.Kommoropos. ®.Buer. Il.depma. P.Jlexapt. H. TapTanbs.
H.Kapnano. H.A6ens. b.ITackans. JI.ITuzanckuii. K.I'aycc.



Konuuecmeo konmpoasnsix padom no anzeope:

7 knacc

1 I'nasa 1. JIuneliHoe ypaBHEHHUE C OJJHON MEPEMEHHOU KontposnbHas padora No 1

2 I'naBa 2. [{enble BoIpaKeHHUS. KonTposbHas padora Ne 2
KontponbHas padora Ne 3
KonTposbnas padora Ne 4
Konrposnbnas padora No 5

3 I'naBa 3. @yHKIMH. KonTposbHas padora Ne 6

4 I'nmaBa 4. CucreMbl TUHEHHBIX YPAaBHEHUH C ABYMS KonTponbnas padora Ne 7

MIePEMEHHBIMH.
5) IToBTOpeHue u cucremarn3anyus y4eOHOro MaTepuaa. KonTponbnas pabora Ne 8 (uTorosast)
8 kyacc

1 ['maBa 1. PanimonanbHbIe BRIpOXKCHUS Kontposnbnas padora No 1
KonrponbHas padota No 2
KontponbHas padora Ne 3

2 I'naBa 2. KBagpaTtHbie KopHH. /[elicTBUTENIbHbBIE YHCIIA. KonTposnbnas pabora No 4

3 I'naBa 3. KBajpartHbie ypaBHEHHS. Kontponbnas pabora No 5
KonTtposnbHas padora Ne 6

4 [ToBTOpeHME U crucTemMaTu3alys yaieOHOro MaTepuaa. Kontponbnas padota Ne 7 (utorosasi).

9 kiacc

1 I'maBa 1. HepaBencrana. Kontponbnas padora No 1

2 I'naBa 2. KBagpartuunas QyHKIHS. KonTtposnbHast padora Ne 2
KonTtposnbHas padora Ne 3

3 I'maBa 3. DnemMeHTh NPUKIIAJHOM MaTeMaTHKU KonTponbnas padora Ne 4

4 I'naBa 4. YncnoBble NOCIEI0BATEIBHOCTH. KonTtposnbHas pabora Ne 5

5 IloBTOpEeHME U cucTemaTu3alys yaeOHOTo MaTepuaa. KonTponbHas pabora Ne 6(utorosas)




Conep:kanue Kypca reomerpuu 7-9 kjiaccoB

% Ipocreiimme reomerpuyeckne Gpurypoi
Touka, npsamas. OTpe3ok, ay4. Yroa. Buasl yrios. CMexHbIe U BEpTUKAIIbHBIE YIIIbl. buccekTpuca yria.

Ilepecekaromuecs u napauienabHble npsimble. [lepnenaukynspusle npsmMele. [Ipu3Haku napaiienbHOCTH NpsiMbIix. CBOMCTBA MapajleIbHbIX
npsMbIX. [leprneHquKysp U HaKJIOHHAs K IPSAMOM.

% MHOroyroJibHuKH.
Tpeyronsauku. Buasl TpeyronsHukoB. MenuaHa, OuccekTpuca, BRICOTa, CPEIHSSA TMHKS TpeyroabHuKa. [Ipu3HaKy paBeHCTBA TPEYTOIbHUKOB.

CBoiicTBa U MPU3HAKU PAaBHOOEIPEHHBIX TPEYTOIbHUKOB. CepeaMHHBIA NepIeHIUKYIsp oTpe3ka. CyMMa YIiloB TpeyroyibHUKa. BHemHe yribt
TpeyroiapHuKa. HepaBeHcTBO TpeyroapHuKa. COOTHOIIECHHS MEXKy CTOPOHAMH U yrilamu TpeyrosnbHuka. Teopema [ugaropa.

[TomoGHBIe TpeyronbHuKH. [Ipu3Haky mogo0us TPeyroJbHUKOB. TOYKY IepeceyeHus: MeIuaH, OMCCEKTPHC, BBICOT, TPEYTOJIbHUKA, CEPETMHHBIX
NEPIEHIUKYIIIPOB CTOPOH TpeyroyibHUKa. CBOMCTBO OMCCEKTPUCH TpeyroibHUKa. Teopema Daneca. MeTpuueckre COOTHOIIEHUS B IPSIMOYTOJIbBHOM
TpeyroyibHuKe. CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC OCTPOTO yIJia MPSIMOYTOJILHOTO TpeyrojibHuKa U yriioB OoT 0 10 180°. @opMyiibl, CBA3BIBAIOLINE
CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC OJIHOT'O U TOTr0 ke yria. Perienue TpeyroinbHUKOB. TeopeMa CHHYCOB M T€OpeMa KOCUHYCOB.

YerbipéxyronpHuku. [Tapamnenorpamm. CBoMCTBa M pU3HAKK Napajiesnorpamma.. [IpsmoyronbHuk, pom0, KBajipar, UX CBOMCTBA U MPU3HAKH.
Tpanenus. CpenHss TMHYS Tpanelyu U €€ CBOWCTBA.

MHoroyroiabHUKU. Beimykiibie MHOTOyroabHUKHA. CymMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA. [IpaBuiIbHbIE MHOTOYTOJILHUKH.

% OKpYKHOCTB ¥ Kpyr. "eoMeTpHyecKHe NOCTPOEHHS
OKpy’>KHOCTb U KpyT. DJIIEMEHTHI OKPYKHOCTHU U Kpyra. LleHTpanbpHble 1 BiMcaHHbIe yribl. KacaTenbHas K OKpyKHOCTH U €€ cBolcTBa. B3anMHoe
pacnosoKeHue NpsMOi U OKpykHOocTH. ONMCcaHHas U BIIMCAaHHAs OKPYKHOCTH TPEYrOJbHUKA. BrincaHHble M ONMCaHHBIE YETHIPEXYTOJIbHUKHY, UX CBOMCTBA U
IIpU3HaKU. BrimcaHHbIe ¥ ONMCAaHHBIE MHOTOYTOJIbHUKU.
I'eomerpuueckoe mecto Touek (I'MT). CepennHHbIi neprneHIUKYIsp oTpe3Ka 1 ouccekrpuca yria kak I'MT.

I'eomeTprueckue nocTpoeHus LUPKyIeM U JInHekol. OCHOBHBIE 3a/1a4X Ha TOCTPOEHHE: TOCTPOEHHE YIJIa, PABHOTO JAHHOMY, IOCTPOEHHE
CEPEIMHHOIO MEPIEHIUKYIISAPA JTaHHOIO OTPE3Ka, IOCTPOCHUE MPSIMOM, IPOXOIAIIEH Yepe3 JaHHYIO TOUKY U IEPIIEHINKYIIIPHON TaHHOU IIPSIMOM, IOCTPOCHHE
OuccekTpuckl JaHHoro yria. [loctpoenne TpeyroiabHuKa 1o 3aiaHHbIM sieMeHTaM. Metoa ['MT B 3aagax Ha mocTpoeHue.

% H3mepeHue reoMeTpuyYecKUX BeJHYHH
JlnnHa otpe3ka. PaccTosiHre Mexay 1ByMsl TOUKaMH. PaccTossHME OT TOUKH 10 psIMO. PaccTossHME MexXly MapasienbHbIMU IPSIMbBIMU.
[IepumeTp MHOrOyrOJIbHHKA.
JlnnHa okpyXHOCTH. [[n1Ha 1yru OKpyKHOCTH.

I'panycnas mepa yria. BenuurHa BMcaHHOTO yriia.

[TonsiTre miomaau MHOTOYTOJIbHUKA. PaBHOBeNnukue ¢purypsl. HaxoxaeHue miomnaam KBaapara, NpsMOyroJIibHUKA, TTapajuiejiorpaMma, TpeyrojabHUKa,
TpaIenuu.



[Tonsite momaau kpyra. [nomanp cekropa. OTHOIIEHUE TUTOMITAACH MOJOOHBIX PUTYD.
% JexapToBbI KOOPJAMHATHI HA MJOCKOCTH

dopmyiia pacCTOSHUS MeXAy AByMs ToukaMu. KoopauHatel cepeinHbl OTpe3Ka. Y paBHeHHE QUIyphl. Y paBHEHHE OKPYKHOCTH U IPAMOM. YTI0BOi
KO3 PHULIHEHT MPSIMOH.
% BekTopbl
[TonsTue BexTopa. Moayns (1yinHa) BekTopa. PaBHble BekTopbl. KosmnHeapHblie BekTopsl. KoopanHatel BekTopa. Cll0)KeHHE U BBIYUTAHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uncio. CkanspHoe npousBeaeHue BeKTopoB. KocuHyc yria Mexay 1ByMsl BEKTOPaMHU.
% LeoMeTpuyeckue npeodpazoBaHus

[TonsiTue o npeodpazoBanuu GUrypsl. JBmkeHne GUrypsl.. Buabl qBrmkeHus: GUrypsl: napaielbHbI IEPEHOC, OCEBasi CHMMETPHSI, TOBOPOT. PaBHbIC
¢burypsl. ['omoretus. [logobue guryp.

% DJIeMeHTHI JOTMKH

Omnpenenenue. AkcuoM u Teopembl. JlokazarenbcTBo. Jloka3aTeabCcTBO OT MPOTUBHOTO. Teopema, oOpaTHas ganHo. Heo6xoammoe u 10CTaTOUHOE YCIIOBHE.

YnorpebneHne T0ru4eCcKux CBIA30KECIU ..., MO ..., M020d U MOJIbKO MOo20d.

X I'eomMeTpHisi B MCTOPHYECKOM PA3BUTHH.

W3 ucropun reomerpun, «Hagana» EBkimna. Mcropus msroro nmoctynara EBkimna. TpuroHoMmerpusi — Hayka 00 U3MEPEHHH TPEYroiabHUKOB. [locTpoeHue
MpaBUJIbHBIX MHOTOYTOJIbHUKOB. Kak 3apoaunace uaest KoopauHar.
H.N.Jlo6aueBckuii. JI.Ditnep. @anec. [Tudarop.

Konuuecmeo konmponsnsix pabom no ceomempuu:

7 Ky1acc
1 I'naga 1. [IpocTeiinne reomeTpruueckue GUrypsl 1 MX CBOWCTBA. KonTtposnbHas pabora Ne 1
2 I'naBa 2. TpeyronbHUKHU. KonTponbHas padora Ne 2
3 I'naBa 3. [TapamnenpHble npsimple. CymMMa yIiIOB TPEYTOJIbHUKA. KonTtposnbHast pabora Ne 3
4 I'maBa 4. OxpyxHOCTH U KpyT. ['eOMeTprUUecKre MOCTPOCHUS Kontponbnas padora Ne 4
5 O600111eH1Ee U cucTeMaTU3allus 3HaHUN yJalluxcst KonTponbhas pabora Ne S(utorosas)
8 Kiacc
1 I'nmaBa 1. YeTbIp€XyroabHUKH. KontposnbHas pabora Ne 1
KonTponbnas pabora Ne 2
2 I'naBa 2. [ToroOue TpeyroabHUKOB. KonTtposnbHast pabora Ne 3
3 I'naBa 3. Peniennie npsiMOyrobHBIX TPEYTOJbHUKOB. KonTtponbHast pabora Ne 4
KonTposnbnas pabora Ne 5
4 I'maBa 4. MHOTOYTOJIbHUKH. KonTpomnbnas padorta Ne 6
B O060011IeHNEe ¥ CUCTeMAaTH3aIMsI 3HAHUH YYaIIuXCsl. KontponbHas pabora Ne 7(utoroas)




9 kJacc

1 I'naBa 1. Pemienue TpeyroibHUKOB Kontposnbnas padora No 1
2 I'naBa 2. [IpaBuiibHbIE MHOTOYTOJIBHUKH KonTtponbHast pabora Ne 2
3 I'naBa 3. JlekapToBbl KOOPJAMHATHI HA TNIOCKOCTH Kontposnbras padota No 3
4 I'naBa 4. Bekropsl KonTtposnbHas pabora Ne 4
9) I'maBa 5. ['eomeTpruueckue npeodpazoBaHus KonTtponpHas pabora Ne 5
6 O060011eHre U CUCTEMATH3aIs 3HAHUHA YYaIIuXCsl. KontposnbHas padorta No 6(uTorosas)

OcHOBHbBIE T€XHOJIOTHH

C uenpro obecniedyeHus 3PPEKTUBHOCTH U PE3yIbTATHBHOCTH YYEOHOTO MPOIIECcca UCTIONB3YIOTCS Pa3IMIHBIC TEXHOJIOTHN O0yUCHUSI.
['maBHOM 3a/1a4eii NCTIOIB30BAHUS HOBBIX TEXHOJIOTHH SBIISICTCS PACIIMPEHUE WHTEIUICKTYaIbHBIX BO3MOYKHOCTEH YenoBeka. Bee ucnomnb3yemble
TCXHOJIOTHU HAITPABJICHBI HA COXPAHCHUC (1)I/I3I/I‘~IGCKOFO, IMCUXUYCCKOT'O U HPABCTBCHHOI'O 3A0POBbA KaXXKJA0Ir0 YUCHUKaA.

Ha ypoxax ucnonv3ylomcs 31eMeHmbl C/1e0YIOUiUX mexHoao2uil:
IIpob6aemHoe 00yueHune

Cozanne B y4eOHOM EATETbHOCTH MPOOJIEMHBIX CUTYallMi U OpTaHU3aIMsl aKTHBHOM CaMOCTOSATEIBLHOM JESITEIIbBHOCTH YUalIUXCsl IO UX Pa3pelieHuto, B
pe3yNbTaTe Yero MporucXoJUT TBOPUECKOE OBNAJCHIE 3HAHUSIMH, YMEHUSIMH, HABBIKAMU, PA3BUBAIOTCS MBICIUTEIbHBIE CIOCOOHOCTH.
NuauBuayanbHO-pa3BuBaloliee odyyeHmne

3HAKOMCTBO C HOBBIMH METO/IaMU MBICTTUTENILHON NeATeIbHOCTH MPU PEIICHNH TBOPUECKHUX 3aJJaHHI ¢ YepTeKaMU, TEXHOJIOTMYECKUMHU KapTaMH B
HHAUBUAYAJIbHOM ITOPSAAKE
Pa3noypoBHeBoe 00y4ueHme

Y YUUTEIIA MOABIIAACTCA BO3MOKHOCTD ITOMOTI'aTh cna60My, YACIATb BHUMAaHHUEC CUJIBHOMY, PCAIM3YETCA KCITAHUC CUJIBHBIX YHallIUXCA 6I>ICTpCC u FJ'Iy6)KC
MIPOJBUTAThCS B 00pa3oBaHUU. CHIIbHBIE YUaIIUECs YTBEPHKIAIOTCS B CBOMX CIIOCOOHOCTSIX, C1a0ble MOIy4at0T BO3MOKHOCTh UCTIBITHIBATh YU€OHBIH yCIieX,
IMOBBIIIACTCSA YPOBEHb MOTHUBAIIUN YYCHHUA.
TexHoJIOrusl MPOEKTHOr0 00y4eHu sl
Yuutens opraau3yeT yueOHO-I03HABATEIbHYI0, HCCIIEIOBATENHCKYIO, TBOPUYECKYIO WIIH HTPOBYIO JCSITEIHHOCTh O0YUYaAIOIINXCS, KOTOPHIE OBJIA/IEBAIOT
HABBIKAMU CAMOCTOSITENILHOTO MOMCKa, 00pa0OTKH U aHAIHM3a HY)KHOU HMH(OpMamuu JUisi perieHus: Kakon-1100 mpoOIeMbl, 3HAYUMOM 1711 yYaCTHUKOB
MTPOEKTA.

PaGora ¢ ucnonap30BaHNEM 3TOM TEXHOJIOTUU JTAET BO3MOXHOCTh Pa3BUBATh WHANBHUAYyAIbHBIE TBOPUECKHUE CIOCOOHOCTH yJaIuxcs, 0ojiee 0CO3HAaHHO
MOAXOIUTH K TPOPECCHOHATEHOMY M COIIUATEHOMY CaMOOIPEICIICHHUIO.
TexHo/10TMsI MCTIOJIb30BAHUS B 00y4eHHH UTPOBBIX METOA0B: POJIEBBIX, A€JOBBIX M IPYTUX BHA0B 00y4aIOIIUX UTP

Pacummpenue kpyrosopa, pa3BuTre No3HaBaTeNbHOM 1€ATENbHOCTH, OPMUPOBAHUE OINPE/IETICHHBIX YMEHHIM U HaBBIKOB, HEOOXOIMMBIX B TPAKTHY ECKOM
NeSITeIbHOCTH, Pa3BUTHE 00IIeyueOHBIX YMEHUI U HaBBIKOB.
TecTOBBLIETEXHOJIOTHHI



Ornenka ypoBHsI 00y4€HHOCTH 110 KOHKPETHOW TeMe, TTO3BOJISIIONIAs PEeaIbHO OIICHUTh TOTOBHOCTH 0OYYAOIINXCSl K MTOTOBOMY KOHTPOJIIO, YCTAHOBJICHUE
KOJIMYECTBEHHBIX U KAUECTBEHHBIX UHAUBUAYAIBHBIX Pa3IUduil.

OOy4yeHue B cOTpyIHHUYeCTBe (KOMaH/HAasl, TPyNIoBasi padora)

CoTpyIHMUYECTBO TPAKTYETCs KaK MJies COBMECTHOM pa3BUBAIOLIEH JesITeNbHOCTH B3pOCibIX U eTei. CyTh MHAMBUIYAJIBHOTO MOJX0/Aa B TOM, YTOOBI MATH
HE OT Y4eOHOTr0 MpeMeTa, a OT pedeHKa K MPeIMETY, UATH OT TeX BO3MOXKHOCTEH, KOTOPBIMHU pacroyiaraeT pedeHOK, MPUMEHATh IICUX0JI0r0-TIe1arOrMuecKue
JIUArHOCTHKH JTMYHOCTU.O0yyaromuecss 1 yuuTelb 3aHUMAIOTCs COBMECTHOM JIeATeIbHOCTI0. DPPEKTUBHOCTh METOIa HE TOJIBKO B aKaJIEMHUUECKUX yCIIeXax
00y4aromuxcs, HO ¥ B UX UHTEIUIEKTYaJIbHOM U HPABCTBEHHOM Pa3BUTHH.

NudopManmoHHO-KOMMYHUKAIIUOHHbIE TEXHOJIOTHHU
Ucnonb3oBanue [1K B yue6HOM mporecce. Coznanue pedepaToB, ciaioB, npe3entanuid u ap. [louck nyxHoit nuadopmaruu B Uarepuert. [Ipumenenne
MOJTYYEHHBIX 3HAHUH B IPAKTUYECKOMN JACATEIHHOCTH.

310poBhe coeperainne TEXHOJIOTHH

Hcnonp30BaHne JaHHBIX TEXHOJIOTHH MO3BOJISIFOT PABHOMEPHO BO BPEMsl YPOKa paclpeeNiaTh pa3InuyHble BUbI 3a/IaHUH, YePEeI0BATh MBICIUTEIHHYIO
JESATELHOCTD ¢ (PU3MHHYTKAaMH, OIIPEICIIATh BPeMsI ITOIaYH CIIOKHOTO Y4eOHOTO MaTepraa, BEIICISATh BpeMsl Ha TIPOBEICHIE CAMOCTOSTEIBHBIX padoT,
HopMmaTtuBHO npumMeHsaTs TCO.

OcHogHble munbvl yueOHbIX 3aHAMUIL:

YPOK U3y4€HHUsI HOBOTO y4eOHOT0 MaTepHana;

YPOK 3aKpEIUICHUs] U IPUMEHEHHUS 3HAHUM;

YPOK 0000IIaI0IIero MOBTOPEHUS U CUCTEMATHU3alluY 3HAHUH;
YPOK KOHTPOJIS 3HAHUN U YMEHUU.

OCHOBHBIM THIIOM ypOKa SIBISIETCS KOMOMHUPOBAHHBIM.

Dopmul opzanu3ayuu y4edHo020 npoyecca:
WH/IMBUyaJIbHbIE, TPYIIIOBbIE, HHANBUYAIbHO-TPYIIOBbIE, PPOHTATIBHBIE.
Ha ypokax ncnosb3yrorcst Takue (opMbl 3aHATHH Kak:
® [IPaKTUYECKHE 3aHATHS,
® TPECHUHT;
® KOHCYJbTalUs;
Cucrema ypoKOB yCIIOBHA, HO BCE K€ BBIIEIISIOTCS CIEIYIOIINE BUIBL:

Ypox-nexyua. Ilpeanonaraiorcss COBMECTHBIE YCHIINS YUUTENS U YUEHUKOB Ui pelieHus oOuiei npoOieMHol no3HaBaTenbHoM 3a1aun. Ha Takom ypoke
UCMOJIb3YyeTCsl JEMOHCTPAIIMOHHBIN MaTepral Ha KOMITbIOTepe, pa3pab0TaHHBIA yUUTENEeM WIN YIeHUKaMU, MYJIbTUMEIUHHBIE IPOTYKTHI.

Ypok-npakmuxym. Ha ypoke yuamuecst paboTaroT Ha/l pa3lTU4YHBIMU 33JJaHUSMHU B 3aBUCUMOCTH OT CBOEH MOArOTOBIEHHOCTH. Bupl paboT MOTyT OBITH
CaMbIMHU Pa3HBIMU: MMCbMEHHBIE UCCIIEIOBAHNS, PEILIEHUE PA3INYHbIX 3a/1a4, IPAKTUYECKOE MPUMEHEHUE Pa3IMYHbIX METOI0B peuieHus 3a1a4d. KomnbroTep
Ha TaKUX YPOKaX MCHOIb3YeTCs KaK 3JIEKTPOHHBIM KaJIbKYJISATODP, TPEHAKEP YCTHOTO CUYETa, BUPTYallbHas JJab0OpaTopusi, UICTOYHHUK CIIPABOYHO U MHPOPMALIUH.


http://www.uchportal.ru/load/131-1-0-4040

Ypox-uccneoosanue.Ha ypokeyuaiuecs pemaior npoOeMHYIO 3a7jauy UCCIEA0BATEIbCKOT0 XapakTepa aHAIUTUYECKUM METOJIOM U € TOMOIIbIO0 KOMIIBIOTEPA

Komounupoeannwiit ypok npeanosnaraet BblloJIHEHHE padOT U 3a/1aHUil pa3HOrO BUAA.

Ypox pewenus 3adau. BpipaGaTbIBalOTCS y y4alUXcsl YMEHHsI U HaBBIKM PEILICHUS 33/1a4 Ha YpOBHE 00s3aTeIbHOH M BO3MOXKHOW moaroroBke. JIro6oii
YUaIIUKACS MOXKET UCIIOIb30BaTh KOMITBIOTEPHYIO HH(OPMAIIMOHHYIO 0a3y 110 METO/IaM pEIICHUs pa3IHYHBIX 3a/1a4.

Ypok-mecm.TectupoBanue NPOBOAUTCS C UENBIO AMATHOCTHKH IPOOETIOB 3HAHUM, KOHTPOJS YPOBHS OOYYEHHOCTH YYaIMXCS, TPEHUPOBKU TEXHHUKE
TECTUpPOBaHUA. TeCcThl NpeaIararoTCs Kak B II€YaTHOM TaK U B KOMIIBIOTEPHOM BapuaHTe. [IprueM B KOMIIBIOTEPHOM BapHAaHTE BCErAA C OrPaHUYECHHEM
BPEMEHH.

Ypok-3auem. Y cTHbl onpoc ydamuxcs II0 3apaHee COCTaBICHHBIM BOIIPOCAM, a TAKXKE PEILIECHUE 3aa4 PA3HOIO YPOBHS 110 U3yYEHHOU TEME.
Ypok-camocmoamenvnaa paboma. lpennaratorcst pasHble BUAbI CAMOCTOSITEIbHBIX pabOT: JBYXYPOBHEBas — YPOBEHb O0S3aTENbHON MOATOTOBKH - «3»,
YPOBEHb BO3MOKHON HOATOTOBKHU - «4» U «5»; OOJBIION CIIHUCOK 3a/laHUil pa3HOrO YpOBHS, U3 KOTOPOI'O YYalluiics pelaeT ux 1o cBoemy BbIOOpY. Ypok-
Koumpoavnasa padoma. IIpoBoIUTCS HA IBYX YPOBHSAX:

YpOBEHb 0053aTeIbHON MMOATOTOBKH - «3», YpOBEHb BO3MOKHOM IMOATOTOBKH - «4» U «5».



Coaep:xanue TeM y4eGHOro pasjesa.

IIpumepHoe TeMaTHYeCKOe IUIAHMPOBaHue. MaTeMaTuka. 5 Kjacc
5 yacoB B HeJIelo, Bcero 175 Jacos;

- JlaTa
S &
s S § 2 XapakTepucTHKA OCHOBHBIX BH/I0B J1eSIT€IbHOCTH
§ = Conep:xkanue y4e0OHOIro MaTepuaa z 3 YYeHHKA
T = 5 2 (Ha ypoBHe y4eOHBbIX AeliCTBHI)
=
= ILnan. | ®dakr.
I'nasa 1. HatypajibHble YHCIa 20
1 Psn HaTypasibHBIX ynCen 2 Onucvieams CBOWCTBA HATYPaAJILHOTO pAja. Yurarsb
U 3aIlMChIBaTh HaTypajibHbIE YHCIIa, CPAaBHUBATH
2 [udpel. JlecsTuyHas 3anuch HATYpaJIbHBIX YUCEN 3 yp - P
U yIIOPSAI0YMBATD UX.
3 Otpesok 4 Pacnosznasame Ha yeprexax, pucyHkax, B
4 TnockocTs. [psamas. JIya 3 OKpYKaIOIllEM MUPE OTPE30K, NPAMYIO, JIyY,
IJIOCKOCTB. [IpBOINTE IpUMEPBI MOAEIIEN ITUX
5 [Ixana. KoopauHaTHBIN JIy4d 3 duryp.
6 CpaBHEHHE HATYPAIBHBIX YHCEI 3 Hzmepsims 1MHBI 0Tpe3KoB. CTPOUTH OTPE3KU
3aJlaHHOM JUIMHBI. PemaTs 3a1aun Ha HaXOXKICHHE
[ToBTOpeHMe U cucTemMaTn3anus yueOHOro Marepuaia 1 JUTHH OTPE3KOB. BBIpakaTh OTHH €IMHAIIB ITHH 4epes
npyrue. [IpuBoauTs mpumMepsl pUOOPOB CO MIKATAMH.
Cmpoums Ha KOOPJAUHATHOM JIy4€ TOUKY C 3aJaHHOMN
KOOpJAWHATOM, ONPENEIATh KOOPANHATY TOUKH
KonTtponbHast padora Ne 1 1
I'naga 2. CnoxeHue U BbIYHTAHHE HATYPAJIbHBIX YK Ce] 33
7 CrioxxeHue HaTypanbHBIX yucesl. CBOMCTBA CIIOKEHUS 4 Dopmynuposams CBONCTBA CIOKEHUS U BBIYUTAHUS
8 BHUHTAHUE HATYPANHHEIX YHCET 5 HaTypaJIbHBIX YMCEJ, 3aIIUChIBATH ITH CBOWCTBA B BUJIE
¢dhopmyit. [IpuBOIUTH MpUMEPHI YUUCITOBBIX
9 qI/ICJ'IOBBIe 58 6yKBeHHBIe BI)Ipa)KeHI/ISI. q)OpMyJ'IBI 3 u 6yKBeHHBIX BBIpa)KeHHfI, (b()pMy_r[_ COCTaBj‘[}ITL
KontpormsHas pa6ora Ne 2 1 YHCIIOBbIE U OYKBEHHbIE BBIPAXKEHHUS MO YCIIOBHUIO
3anauu. Pemarb ypaBHEHMsI HA OCHOBaHUU
10 | YpaBHeHue 3




JlaTa

3 2
oy g § @ XapakTepucTHKA OCHOBHBIX BH/IOB [1eSITeJIbHOCTH
§ = Conep:kanue y4eOHOIro MaTepuaa 2 YYeHHKA
== 5 = (Ha ypoBHe y4eOHBIX AeliCTBHI)
= = ILnan. | ®dakr.
11 | Yromn. O6o3HaueHue yrios 2 3aBUCUMOCTEN MEKy KOMIIOHEHTAMHU JEHCTBUM
12 | Bust yrios. Mswepenue yrios 5 CJIO’KEHUS U BbIUMTaHUA. Pemats TEKCTOBBIE 337111 C
MTOMOIIIBIO COCTABJICHUS YPaBHEHUIA.
13 | MuoroyronbHuku. PaBHble Gurypol 2 | Pacnosnasamp Ha 4epTexkax U PUCYHKAX YIIIbI,
14 | TpeyroasHUK u ero BHs! 3 MHOTOYTOJIbHUKH, B YACTHOCTH TPEYTOJIbHUKH,
HIpSIMOYTOJIbHUKH. Pacrio3HaBaTh B OKpYy’KarolieM
15 | [IpsamoyroabHuK. Ock CUMMETpUU GUTYpBI 3 MHpE MOJIEIH 9THX (GHTYP.
[ToBTOpEHHE U CUCTEMATH3AIMsI y4eOHOTO MaTepuaia 1 C nomomipio TpaHCIOpTHpPa MSMCPATD TPaslyCHBIC
MEpHI YTII0B, CTPOUTH YTIIbI 3aJJaHHOU I'PaayCHON
Konrponbnaspadora Ne 3 1| Meps1, cTponTs GHCCEKTPUCY AAHHOTO yTia.
Knaccudunupoars yrisl. Knaccudummposartsb
TPEYTOJbHUKH 110 KOJMUYECTBY PAaBHBIX CTOPOH U 110
BUJaM UX yriioB. ONMUCHIBaTh CBONCTBA
IPSIMOYTOJIbHUKA.
Haxooums ¢ nomotipio GhopMyIn nepuMeTpsl
NpsIMOYTOJIbHMKA U KBajpaTa. PemaTs 3a1aum Ha
HaXO0XXJICHHE TIEPUMETPOB MPSIMOYTOJIbHHUKA U
KBaJpata, paJyCHON Mephl YIJIOB.
Cmpoumsb TOTUYECKYIO IIETIOUKY PacCyKICHHH,
COIOCTABJISITh MOJTYYECHHBIH Pe3yIbTaT C YCIOBUEM
3aauu.
Pacnosznasams purypsl, uMeronie ocb CAMMETPUU
I'naga 3. YMHOKXeHHUe U AeIeHHe HATYPAJbHBIX YHCeJ 37
16 | YmHoxenue. [lepemecTuTenbHOE CBOMCTBO YMHOKEHHS 4 Dopmynuposams CBOWCTBA YMHOXKEHUS U JICIICHUS
17 | Coueratemsmoe 1 paCHpeIETMTETEHOE CROHCTEA HaATYpaJbHBIX YHCEIN, 3aITUCHIBATh ATH CBOICTBA B BUJIC
P — bopmyt. PCI_HvaTL ypaBHEHUs HA OCHOBAaHUH
3aBUCUMOCTEH MeXly KOMIOHEHTaMHU
18 | llenenue 7




JlaTa

g 2
oy = § @ XapakTepucTHKA OCHOBHBIX BH/IOB J1eSIT€IbHOCTH
§ = Conep:kanue y4eOHOIro MaTepuaa 2 YYeHHKA
== 5 2 (Ha ypoBHe y4eOHBIX AeliCTBHI)
=
= Ilinan. | Dakr.
19 | JleneHue ¢ ocTaTKOM 3 apupMeTHIeCKuX AeWcTBUi. Haxooums ocTaToK
20 | Cremens uncna 2 IIpH JIeJICHUH HaTypalibHbIX yncel. [1o 3amanHomy
OCHOBAHUIO U TIOKA3aTEII0 CTENICHU HAXOIUTh
KonrponbsHasgpabora Ne 4 1 3HAYEHUE CTENeHH Yhcia. HaxomuTh IUIomani
21 | [nomazs. TLIOMmAS TPIMOYTOBHUKA 4 MPSMOYTOJIBHHUKA M KBaJIpaTa ¢ MMOMOIIBI0 (DOPMYIL.
BripaxkaTh 0JTHU €IMHUIBI TUIOMIA/INA Yepe3
22 | IlpsamoyronbHblit napaienenumes. [lupamuna 3 npyrue. Pacnosnasams Ha yepTexkax U pUCyHKAX
23 | OOBEM NPSIMOYTOIBHOTO Hapaiienenunena 4 HPAMOYTOJIBHBIN HapaJIICIICIUIICH, TNPAMHUIY.
Pacrio3naBath B OKpYKaroOIIeM MUPE MOJACIH ITHX
24 | KombunatopHbIe 3a1a4n 3 ¢uryp. U306paxkarsh pa3BEPTKU IPIMOYTOJILHOTO
[ToBTOpEeHHE U cucTemMaTu3alys y4eOHOro MaTeprala 2 napajesnenunena U nupamuasl.  Haxooums 00bEMBI
MPSMOYTOJIBHOTO TapajuieNienumnena u Kkyba ¢
Konrtponsnaspabdora Ne 5 1 PAMOYT b Y
MOMOIIIBI0 (hopMyIl. BeIpaxkaTh OHY €TUHUITBI
o0BEMa uepes apyrue. Pewams KOMOMHATOPHBIE
3aJ]auu C MMOMOIIBIO ITepedopa BapHUaHTOB
I'nasa 4. O0bIKHOBEHHBIE IPOOH 18
25 | [lonsTre 0OBIKHOBEHHOM ApodU 5 Pacnosnaéams 0OBIKHOBEHHYIO ApO0Ob, TPABUIbHBIE U
o HEMpaBWIbHEIE IPOOH, CMEIIaHHbBIC YncIa. YWuTaTh U
26 | IIpaBuibHbIE U HeTlpaBUWIIbHBIE 1poOu. CpaBHEHHE Apobeit 3 P JIPOOH,
3aMMCchIBaTh OOBIKHOBEHHBIE TPOOH, CMEIIaHHbBIE
27 | CnoxeHue ¥ BEIYUTAHKE IPOOEH ¢ OJIMHAKOBBIMH 2 | uncna. CpaBHUBaTH OOBIKHOBEHHBIE JPOOH C PABHBIMU
3HaMCHATC/IIMU 3HameHaTensiMu. CKI1aJIbIBaTh U BBIYUTATh
28 | JIpoOu u jeneHne HaTypalbHBIX YUCET 1 OOBIKHOBEHHBIE TPOOH C paBHBIMHU 3HAMEHATEIISIMH.
[IpeoOpa3oBbIBaTH HEMPABUIBHYIO IPOOH
29 CmeniaHHbIC YHCITA S B CMEIIAHHOE YHCII0, CMEIIAHHOE YUCIIO
[ToBTOpEeHHe U cHCcTeMaTH3aIMs y4eOHOTO MaTepHaa 1 B HENPaBUJILHYIO IPOOb. YMETh 3aIHChIBATH
Pe3yJIbTAT JICTICHUS JIBYX HATypaITbHBIX YHCEN B BUJIE
KonTponbnasipabora Ne 6 1 OBBIKHOBEHHOH APo6H
I'nasa 5. leciTuunbie 1poou 48




JlaTa

g 2
oy = § @ XapakTepucTHKA OCHOBHBIX BH/IOB [1eSITeJIbHOCTH
§ = Conep:kanue y4eOHOIro MaTepuaa 2 YYeHHKA
== 5 2 (Ha ypoBHe y4eOHBIX AeliCTBHI)
=
= Ilinan. | Dakr.
30 | IlpexacraBienue o IECATHUHBIX IPOOIX 4 Pacnosznaéamv, antaTh 1 3aITUCHIBATH JICCITUYHBIC
31 | CpasnermenecaTmamEx mpobeit 3 npo6u. HazbIBaTh pa3psabl JECITUYHBIX 3HAKOB
B 3aITUCH JECITUYHBIX ApoOeii. CpaBHUBATH
32 | Okpyrienune uncen. [Ipukuaku 3 | mecaruunsle apoou. OKPYriaTh JecATHYHBIE APOOH
33 | CnoxxeHue v BEIYUTAHUE IECATHYHBIX TpoOei 6 1 HATYpATIbHBIC HHCII. BE’IHOHH’ITI’ TIPUKAAKY
PE3yNIbTaTOB BHIYUCIICHUHN. BBIMOTHSTD
KontpossHaspabora Ne 7 1 apu(pMeTHIECKUE NEHCTBUS HA/l AECATUIHBIMA
34 | YMHOXKEHHEICCATHYHBIX ApoOei 7 ApOOSIMH.
. Haxooums cpennee apupMeTuueckoe HeCKOJIbKIX
35 | AenenuenecaTHHbIX ApodeH 9 | uncen. TIpuBOUTE IPUMEpHI CPETHUX 3HAUCHHUIL
KOHTpOHBHaH pa60Ta Ne 8 1 BEIIMYHMHBI. Pa3biICHATH, YTO TAKOE «OOUH IPOLCHT».
% | C o C 3 IIpencraBisTh NPOLEHTHI B BUJE JECITUYHBIX Apo0eit
enHee apumernueckoe. CpeHee 3HaUCHHE BETUYMHBI
pea P PCHCC SHAUCHHC BC U JIECITHYHBIE IPOOH B BHJE MPOLIEHTOB. Haxoauth
37 | IIpouentsl. HaxoxaeHue mpoleHToB OT Yncia 4 MPOLIEHT OT YUCJIA U YUCJIO MO €ro MPOLEHTaM
38 | HaxoxneHue uucia o ero nmpoueHTam 4
[ToBTOpeHMe u cucTemMaTu3anus yueOHOro Marepuasia 2
KonTpoabnaspadora Ne 9 1
IToBTOpEeHne U cucTeMaTH3anusa y4eOHOro MaTepuasa 19
VYnpaxHeHus 1711 MOBTOPEHUs Kypca S Kiacca 18
Kontponbnas padora Ne 10 1




IIpumepHoe TemMaTHYecKkoe NIaHMpPpoBaHue. MaremaTuka. 6 kiacc
5 gacoB B Hezemro, Bcero 175 gacos.

Homep
naparpaga

Conep:xanue yueOHOro MaTepuaJia

KoauuecTtBo
qaC0B

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH Y4eHUKA
(Ha ypoBHe y4eOHBIX JelCTBHUIl)

Jara.

ITnan.

daxr.

I'naga 1 lenuMoCcTh HATYPAJIBHBIX YHCEJ 17
1 Jlenutenuu KpaTHbIe 2 Dopmynuposams OINpesIeNeHUs IOHATHIA: JeTUTeNb, KpaTHOE,
5 Tpussaxs gemocts ga 10, g2 5 u 1 2 3 MIPOCTOE YUCIIO, COCTABHOE YHCIIO, OOIITUH eTUTEINh, HAHOOIbIITUI
’ o0Imui AenauTeNb, B3aMMHO IPOCThIE YKcia, o011ee KpaTHoe,
3 ITpusnaku nenmumocty Ha 9 u Ha 3 3 HauMeHbIIEe 00IIee KPAaTHOE U MPU3HAKK JAEITMMOCTHY Ha 2, Ha 3,
4 IIpocTble U cocTaBHbIE YUCIA 2 Ha 5, Ha 9, Ha 10.
Onucvlgams TIpaBUIIa HAXOXKACHUS HANOOJIBIIETO OOIIETO
5 HanGonpimitobuimii nenmrens 3 nenurens (HOM), naumensiero obmero kparnoro (HOK)
6 HaunmeHnbnieeoOmiee kpaTHoe 3 HECKOJIbKUX YHCeJl, pa3JI0’KEHUsl HaTypaJIbHOTO YKcia Ha IPOCThIE
MHOKHUTEIN
KontponsHnaspabdora Ne 1 1
I'nasa 2 O0bIKHOBEHHBbIE IPOOH 38
7 OcHOBHOE CBOMCTBO ApoOU 2 Dopmynuposams ONPENCIECHNS TOHITHI: HECOKpaTUMas ApoOb,
3 Coxpamennenpobeit o0yt 3HaMeHaTelNb ABYX Jpo0el, B3auMHO 0OpaTHbIEe YHCIa.
[IpuMeHATh OCHOBHOE CBOMCTBO JAPOOH JIJIsi COKpAIICHHS APOOECH.
9 [Ipusenenue 1pobeit Kk 00IEMY 3HAMEHATEIHO. 4 [IpuBoauTh 1poOH K HOBOMY 3HaMeHaTeno. CpaBHUBATh
Cpasrenue n1pobeii OOBIKHOBEHHBIE ApOOU. BBIMONHATH apuMeTHUeCKre AeHCTBUS
10 CrnosxeHue v BIYUTaHUE ApoOei 5 Hal OOBIKHOBEHHBIMH JPOOAMH.
Haxoauth 1po0p OT 4yKcia ¥ YUCIIO MO 33JaHHOMY 3HAUYE€HHUIO €ro
KonTpossHaspabora Ne 2 1 npo6u. IIpeoObpa3zoBrIBaTH OOBIKHOBEHHBIE APOOH B IECATUUHBIE.
11 YMHOXeHHe apoleit 5 Haxonuth necsatuynoe npubnmkeHue 0ObIKHOBEHHOM 1poOu
12 Haxoxxnenue apoOu ot yucna 3
KonTponbnaspadbora Ne 3 1
13 B3aumno oOpatHble uncia 1
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14 Jenenue npodeit
15 Haxoxzaenue gucna no 3Ha4e€HUIO €ro Apoodu 3
16 [Ipeobpa3oBanre 0OBIKHOBEHHBIX IpoOei B 1
JECSITAYHBIC
17 beckoneunble mepuoanyecKue AecATUIHbIE ApoOU 1
18 JecsitnaHoe npuOImKeHne 0OBIKHOBEHHOM I1poou 2
Kontponbnaspadora Ne 4 1
I'nasa 3 OTHOMIEHNS U TIPONIOPIIUMA 28
19 OTHOMICHUS 2 Dopmynuposams OTIPENIEICHUS TIOHATHIA: OTHOIIICHHE,
MPOMOPIIKSA, TPOIIEHTHOE OTHOIIIEHUE ABYX YHUCEI, TIPSIM
20 [Tpomoprinu 5 POTIOPIIHA, TIpOl JIBYX HHCCIL, TIPAMO
MPONOPIIMOHATIEHBIE H 00PATHO MPONOPIIMOHAIBHBIE BETHYNHBI.
21 IIporieHTHOE OTHOLICHHE ABYX YHCEIN 3 [IpumeHATH OCHOBHOE CBOMCTBO OTHOILIEHHUS U OCHOBHOE
Koutposaaspabora Ne 5 1 CBOMCTBO TIporiopiiuu. [I[puBOUTE TPUMEPHI U ONUCHIBATH
CBOMCTBA BETUYMH, HAXOSAIIUXCS B MPSAMOI 1 0OpaTHOU
22 IIpsimas 1 0OpaTHast MPONOPIHOHAIIBHBIE 2 MPOMOPIUOHATBHBIX 3aBUCUMOCTSIX. HaxoauTh mpoueHTHOe
3aBUCHMOCTH OTHOIICHHE ABYX 4YHcel. JIeTuTh YMCiIo Ha MPONOpIHOHATIbHbIE
23 Jlenenue gucia B JaHHOM OTHOIICHHU 2 1acTH.
3anucvisams ¢ IOMOIIBIO OYKB OCHOBHBIE CBOWCTBA JIpOOH,
24 OxpyKHOCTD 1 KpyT 2 | orHomenys, npomopwHH.
25 Jnunaa OKPYXHOCTH. [Tmomane Kpyra 3 AHaﬂu3up06amb I/IH(I)OpMaI_II/IIO, IIPEACTAaBICHHYIO
B BHJIE CTOJIOYATHIX M KPYTrOBBIX AUarpaMM. [IpencTaBisTh
26 [Humuuap, KOHYC, map 1
MH(OPMALIHIO B BHJIE CTOIOYATHIX M KPYTOBBIX JHATPAMM.
27 JnarpamMmsl 3 Ilpusooums ipuMepsI cIydaHbIX coObITHI. Haxoauts
o N BEPOSTHOCTH CITy4alfHOTO COOBITHS B OIBITaX
28 Crnyyaiinbeie coObITHS. BeposaTHOCTh cityyaifHOTO 3 P Y1

COOBITHA

C PaBHOBO3MOXXHBIMU HUCXOJaMH.
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Kontponsuaspabdora Ne 6 1 Pacnoznasams Ha yepTexkax U pUCyHKaxX OKPYKHOCTb, KPYT,
LWINHAP, KOHYC, cdepy, ap U uxX 3eMeHThl. Pacio3HaBaTh B
OKpY’KarollleM Mupe Mozaenu 3Tux ¢puryp. CTpouTs ¢ HOMOIIbIO
LUPKYJIS OKPY>KHOCTb 33JJaHHOTO pajauyca. M300paxars
pa3BEPTKH IIIMHIpA U KOHYyca. Ha3piBaTh mpuOmmkEénHOE
3Ha4yeHue yucia. Haxoaurs ¢ momouso Gopmyt JJIMHY
OKPY>KHOCTH, IJIOLAAb KpyTa
I'naga 4 PannonanbHbIe YUCJIA U JeHCTBUA HAJ HUMH 72
29 [losnoxxurenpHbIe U OTPULIATEIBHBIC YHCIIA 2 IIpusooums ipuMepbl UCIIO0JIB30BAHUS MTOJIOKUTEIbHBIX U
30 O — 3 OTPHLATENBHBIX HHCEL. dopmyaupoBaTh ompefenenne
KOOpAMHATHOHU NpAMOM. CTpOUTh HAKOOPIMHATHON NPSAMOMN TOUKY
31 Lenpie yncna. ParmoHanbHbIC YHCTa 2 C 3aJJaHHON KOOPJMHATOM, OIIPEAEIIATh KOOPANHATY TOYKH.
32 Moyt uncia 3 Xapakmepuz06amb MHOKECTBO LETbIX yucel. OObICHATh
MOHSTHE MHOXKECTBA PALIMOHAIBHBIX YHCEIL.
33 CpaBHeHue ducen 4 Dopmynuposams onpenencHue Monys yncia. Haxonuts Moayib
KonTposnpHaspaboTa Ne 7 1 “mena.
Cpasnusams paloHaIbHbIE Yca. BIMOIHATE apupmMeTHueckue
34 CnioxeHue paMoHaIbHbIX YHCeN 4 NEMCTBHS HaJl PAMOHAIBHBIMU YKMCIIAMU. 3alluChIBATh CBOMCTBA
35 CBOUCTBA CIIOKCHUS palMOHAJIBHBIX YHCEI 2 apI/I(bMCTI/ILIeCKI/IX I[eﬁCTBHﬁ Haa paquOHAJIbHBIMU YU CJIaMHU B BUJIC
dhopmyn. HazeiBath k03(puiineHT OyKBEHHOTO BBIPAKCHHUS.
36 BErMuTaHne pauHOHAILHEIX YHCE S IIpumenamsb cBONCTBA NPU PELLIECHUU YpaBHEHU. Pemars
Konrponsnaspabdora Ne 8 1 TEKCTOBBIE 33J]a4M C TIOMOIIbIO YpaBHEHHIA.
37 VMHOKEHHE PaLHOHATHHBIX THCEN 4 Pacnosnasams Ha yepTexax U pUCYHKaX NEPIEHIUKYISIPHBIE U
napajuieNibHble MpsiMble, GUTYPHI, UMEIOIINE OCh CHMMETPHH,
38 CBolicTBa YMHO)KEHHUS PallMOHAIBHBIX YUCEI 3 LIEHTP CUMMETPUHU. YKa3bIBaTh B OKPY>KAIOILIEM MUPE MOJAEIN
39 Koo buruent. PacrpeenuTembHoe CBOHCTEO 5 3TuX (uryp. PopMynupoBaTh OnpeaesieHrne NepreHIUKYIIPHBIX

YMHOXCHUA

HNPSMBIX U NApaJUIEIbHBIX IPAMbBIX. CTPOUTH C OMOILBIO
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40 Jlenenue paoHaIbHBIX YHCET 4 YTOJIbHUKA MEPIECHIUKYIISPHBIC IPSIMBIC U MTapajlUIeIbHbIE
IpsIMbIE.
KontponbHaspadora Ne 9 1 P .
ObvscHAmMbs M WLTIOCTPUPOBATH TOHATHE KOOPIUHATHOMN
41 Pemienune ypaBHeHUH S I10CKOCTH. CTPOUTH HAa KOOPJIMHATHOM IJIIOCKOCTU TOYKH C
42 Pellienie 32124 ¢ OMOIIBIO YPABHEHHIT 6 3aJJaHHBIMH KOOPAWHATAMH, ONPEEIISATh KOOPAHMHATHI TOYEK Ha
1ockocTu. CTpOUTh OTAEIbHbIE IPaUKU 3aBUCUMOCTEH MEXITY
KontposnsHaspabora Ne 10 1 BEJIMYMHAMU 10 TOUYKaM. AHAIU3UPOBATh IpauKy 3aBUCUMOCTEN
43 IlepreH AUKy/ISPHbIC IPSIMbIE 3 MEX]y BeIMYMHAMU (paccTosiHUE, BpeMs, TeMIepaTypa u T. I1.)
44 OceBas 1 LIeHTpaJIbHas CUMMETPUN 3
45 [TapamtenpHble NpsMbIe 2
46 Koopannathaas miockoctsb 4
47 I'paduxu 3
KontponsHaspabota Ne 11 1
IToBTOpEeHne cucTremMaTu3anusi y4eOHOIro MmarepuaJia 20
VYnopakHeHus A1 HOBTOPEHU Kypca 6 Kiacca 19
Konrtponsnas padora Ne 12 1




IIpumepHoOe TeMaTHUYECKOe IUIAHMPOBaHue. AJiredopa. 7 Kiaace
3 yaca B Heneo0, Bcero 105 yacos.

Coaepixanue yueOHOTo
MaTepuaJja

Homep
naparpaga

KoauuecTBo
q2C0B

XapaKkTepucTHKA OCHOBHBIX BU/0B J1eSITeJIbHOCTH
Y4eHHKa
(Ha ypoBHe y4eOHBIX AeliCTBHI)

Jara.

IInan.

Pdakr.

I'naea 1. /Iuneiinoe ypaBHeHHe ¢ 0JTHOI NepeMeHHOM 15
1 Beenenue B anredpy 3 Pacno3znaéams 4rcioBble BEIPAXKEHUS U BBIPAKEHUS C
o o o IIEPEMEHHBIMU, JTUHEHHbIE ypaBHEHUS. [IpuBOAUTH TPUMEpPHI
2 JluneliHoe ypaBHEHUE C OIHOM IEpeMEHHOMN 5 p N yP . PHBOZUTL 1IPUMED
BBIPQ)KEHUI ¢ EpEMEHHbBIMH, JIMHEHHBIX YPaBHEHUH.
3 Pemenue 3a1a4 ¢ IOMOIIBIO ypaBHEHUH S | CocTaBIsTh BBIPAKEHHE C IEPEMEHHBIMU O YCIOBHIO
[ToBTOpenue u cucremaruszanus yueOHOro MaTepuasia 1 3aj1a4u. BbINONHATE NPeobpasoBaHiis BhpaiKeHHH:
IIPUBOJUTH MOJOOHBIE Cl1araeMble, paCKpbIBaTh CKOOKH.
Kontponeras pabora Ne 1 1 Haxonuth 3Ha4eHNE BBIPAXKEHUS C IEPEMEHHBIMU TIPU
3aJJaHHBIX 3HAUYEeHUAX nepeMeHHbIX. Knaccuduumposars
anreOpanyeckue BopaxkeHus. ONuchIBaTh LeJble
BBIPAKEHUS.
Dopmynuposams ONPENEICHUE TMHEUHOTO ypaBHEHUS.
Pemars nuHeitHOe ypaBHEHUE B 00IIEM BU/IE.
HHTepnpeTupoBaTh ypaBHEHUE KaK MaTEMATUUECKYIO MOJIENb
peanibHOM cuTyanuu. ONMUCHIBaTh CXEMY PELIEHUs] TEKCTOBOM
3aJ1a4uM, IPUMEHSTh €€ JJIs peleHus 3a1a4
I'naga 2. llenbie BbIpasKeHUs! 52

4 Tox1eCTBEHHO paBHBIE BbIpakeHUs. Tox1ecTBa 2
5 CreneHb ¢ HaTypalIbHBIM TIOKa3aTeIeM 3
6 CBolicTBa CTENEHNU C HATYPaJIbHBIM [T0KA3aTEIEM 3
7 OpHoYIEeHBI 2
8 MHorousneHs! 1

Dopmynuposamo:

onpeoeneHus: TOXIECTBEHHO PaBHBIX BBIPAKECHUH,
TOXJIECTBA, CTETICHH C HaTYPAJIbHBIM MTOKa3aTeNIEM,
OJIHOYJIEHA, CTAHJAAPTHOTO BUJIA OJJHOWICHA, KO PUITHEHTA
OJIHOYJIEHA, CTENIEHU OJHOWIEHA, MHOTOWIEHA, CTETIEHU
MHOT'O4JICHA,
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9 CrnosxeHue ¥ BBIYMTAHUE MHOTOUYJIEHOB 3 ceoticmea: CTENIEHU ¢ HaTypaJIbHbIM I10Ka3aTesleM, 3HaKa
CTETICHU;
KonTponbnas padota Ne 2 1 ’
npasuaa: NOKa3aTebCTBA TOKACCTB, YMHOXKECHHS OJTHOUYICHA
10 VYMHOKCHHE OTHOYICHA HA MHOTOYJICH 4 Ha MHOT'O4JICH, YMHO>KCHHUI MHOT'O4YJICHOB.
11 | YMHOKEHIEe MEHOFOUICHA HA MHOIOUYICH 4 | Hoxasvieamsb cBOWCTBA CTENCHH C HATYPaJIbHBIM
nokasareseM. 3alUChbIBaTh U JOKa3bIBaTh (HOPMYJIbL:
12 | Pa3noxeHre MHOTOWIEHOB HAa MHOXKUTENU. BoiHecenue 3 [IPOM3BE/ICHIS CyMMBI M PA3HOCTH JBYX BBIPAXKCHHUIA,
001ero MHOXKHTEIIS 32 CKOOKH Pa3HOCTH KBAJIPATOB JIBYX BhIPAXKECHUI, KBaJIpaTa CyMMBbI U
13 | PaznokeHne MHOTOWICHOB Ha MHOXHTEIN. MeTox 3 | KBajpara pasHOCTH JIBYX BBIPAXKCHUH, CyMMbI KyOOB 1
IPYIIHPOBKH pPa3sHOCTH KyOOB JIBYX BbIpa)KECHUH.
Bviyucnsams 3HaUEHNE BRIPAKEHUH C IEPEMEHHBIMH.
Kontponbhaspabora Ne 3 1| Mpumensts cpoiictsa creneny ams npeo6pasosatus
14 | IlpousBeaeHue pa3HOCTH U CYMMBI IBYX BBIPaKEHUI 3 BBIPQXKCHHIL. BBIMOIHSITE YMHOKECHIE OHOWICHOB U
- BO3BE/ICHUE OJHOYJICHA B CTeNeHb. [IpMBOIUTH OJTHOWIEH K
15 | Pa3HOCTB KBaJIpaToB JIByX BBIpaKEHUM 2
CTaHJAPTHOMY BHJY. 3alICHIBATh MHOTOUWIEH B CTaHJAAPTHOM
16 | KBampar cyMMBI U KBaJpaT pa3HOCTH JIBYX BBIPAKEHHHA 4 BUJIE, ONIPENIENIATh CTeleHb MHOTOuIeHa. [IpeoOpa3oBbIBaTh
NIPOM3BEACHNE OAHOWICHA U MHOTOYJICHA; CYMMBI, Pa3HOCTH
17 | Ilpeobpa3zoBaHKe MHOTOYJICHA B KBAJpaT CyMMBbI MU 3 p A a » CYMMBL P ’
. IIPOM3BEACHUS IByX MHOTOUWJICHOB B MHOTOYJICH. BBINONHATE
Pa3HOCTH JIBYX BBIPAKCHHM
pasyiokeHue MHOTOWICHA Ha MHOXKHUTEIH CITIOCOO0OM
KonTtpomnsHast pabora Ne 4 1 BBIHECEHHSI OOIIIETO MHOXKHTES 32 CKOOKH, CIOCOOOM
18 | Cymma i pasHOCTb KyGOB BYX BBIpaKEHHii TPYIIAPOBKH, TI0 (OPMYITaM COKPAIIEHHOTO YMHOKEHHS U C
IPUMEHEHHEM HECKOJIBbKHX Croco0oB. Mcnonb30BaTh
19 HpI/IMeHeHI/Ie Pa3IUYHBIX crIoco00B Pa3I0XKECHUA 4 YKa3aHHbIE Hpeo6pagoBaHH;{ B MPOLIECCE PEIICHUS
MHOI'09JICHa Ha MHOKHTCIIH YpaBHEHUH, JOKA3aTEIbCTBA YTBEPKICHUM, pEeLICHUS
[ToBTOpEHHE U CHCTEMATU3AIMS YIeOHOTO MaTepuaa 2 | TCKCTOBBIX 3a/1aq
Kontponbnas pabora Ne 5 1
I'nasa 3. ®ynkuuu 12
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20 | CBs3u Mexay BeninunHamMu. OyHKIUSA 2 IIpueooums npuMeEpbI 3aBUCUMOCTEN MEX]y BETUUMHAMM.
Paznuuath cpenu 3aBUCMMOCTEN (PYHKIMOHATIbHbIE
21 CrniocoOsl 3a1anust GyHKIIUU 2 peA (bysxn
3aBUCUMOCTH.
22 | I'paduk pynxumun 2 | Onucvieamvnonsamus; 3aBUCMON 1 HE3aBUCUMOI
23 | Jluneitnas dynxuws, eé rpaduxu croiicTsa 4 NEPEMEHHBIX, (YHKIUH, apryMeHTa ()YHKIHH; CIOCOOBI
3afanus GyHkuuu. GopMyaMpoBaTh onpeeneHus: 00J1acT
IToBTOpenue u cucremaruzanus yaeOHOro Marepuaia 1 ompeneneHns (YHKIHH, 00IaCTH 3HAYCHHIT (YHKIIHH,
KouTponsHaspa6ora Ne 6 1 rpaduka QyHKUINU, TUHEHHON QyHKUINU, TPAMOit
IPONOPIIMOHATIEHOCTH.
Bviyucnsaims 3HaueHre GyHKINHU 1O 33JaHHOMY 3HAYCHHIO
aprymenTa. CocTaBiATh TaOMUIBI 3HAYEHUN (PYHKIIMH.
Crpouts rpaduk ¢pyHKINH, 3a1aHHON Tabnu4Ho. [1o
rpaduky GyHKINH, IBISIOLIEHCS MOAEIBIO PEAIbHOTO
npoliecca, OnpeAessTh XapaKTepPUCTHKH 3TOTO Ipoliecca.
Crpouts rpaduk TuHEHON QYHKIIUU U IPSAMO
IPONOPUHUOHATBLHOCTH. ONMCHIBATh CBOWCTBA 3TUX (QYHKIMH
I'nasa 4. CucteMbl JUHEHHBIX YPaBHEHHUIl ¢ IByMS 20
nepeMeHHbIMHI
24 | YpaBHEHUS C JBYMsI IEPEMEHHBIMU 3
o IIpusooums npumepul. ypaBHEHUSI C IBYMS TIEPEMEHHBIMU;

25 | Jlu"eitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 3 pusce punepol: yp JIBYMA TICP ’

rpaduK JMHEWHOTO YpaBHEHUS C IByMs IEPEMEHHBIMH; CUCTEMbI
NIBYX TUHEWHBIX YPaBHEHUH C IBYMs TIEPEMEHHBIMU;

26 CucTeMbl ypaBHEHHIA C IBYMsI ICPEMEHHBIMH. 3 pCeanbHBIX OPOLECCOB, AJIsI KOTOPHIX YPABHEHUE C ABYM:I
I'papuueckuii METOM pEIIEHHS CHCTEMBI JIBYX IIEPEMEHHBIMU WM CUCTEMA YPaBHEHUHU C JBYMS
JIMHENHBIX ypaBHeHI/IfI C ABYM: IEPEMCHHBIMU NEePEMCHHBIMU SBISAIOTCSA MaTeMaTHYCCKUMHU MOJICIISIMU.

27 | Pelmente cucTeM THHEHHBIX YPABHEHHI METOIOM 2 OnpenensTh, ABISAETCS JIM TIapa YUCEIT pEIICHUEM TaHHOTO

IHOACTaHOBKH

YpaBHCHU:A C ABYMS IICPCMCHHBIMH.
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28 Pemenne cuctem IMHEHHBIX YpaBHEHUH METOOM 3 Dopmynruposams.:
CJIOKEHUS onpeoeneHus: PelICHUs] ypaBHEHUS C IByMS IIEpEMEHHBIMH;
N YTO 3HAYUT PELIATH YPABHEHUE C IBYMS IIEPEMEHHBIMMU,
29 Pemienue 3amay ¢ mOMOIIBIO CUCTEM JIMHEHHBIX 4 p yp ABY p >

ypaBHEHUM

HOBTOpeHI/Ie CUCTCMAaTHU3alusia yqe6H0ro Marcpurajia

KonTponbnaspabora Ne 7

rpaduka ypaBHEHUs C ABYMS IEpEMEHHBIMU; TMHEHHOTO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMU; PELICHUS] CUCTEMBI
YPaBHEHHH C IBYMs IEPEMEHHBIMU;

ceoticmea ypaBHEHUH C IByMs IEPEMEHHBIMU.

Onucwvieamy: cBoWcTBa TpaduKa JMHEHHOTO ypaBHEHUS B
3aBHCUMOCTH OT 3HaYeHHU K03 puumeHToB, rpadudeckuii
METO/]I PELIEHHS CHCTEMBI IBYX YPAaBHEHUU C IByMs
MIEPEMEHHBIMH, METO/I ITOJICTAHOBKU U METOJ] CJIOKEHUS IS
pEILIEHUs CUCTEMBI IBYX JINHEHHBIX YPABHEHUM C ABYMs
MEPEMEHHBIMH.

Cmpoums TpauK TUHEHHOTO YpaBHEHUS C IBYMsI
IIEpEMEHHBIMU. Pemars cCUCTEMBI IBYX JIMHEWHBIX YPaBHEHUN
C IByMs IEPEMEHHBIMH.

Pewams TexcToBbIe 3a71a4l, B KOTOPBIX CHCTEMA JBYX
JMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMHU SBJIAETCS
MaTeMaTHUYeCKON MOJIENbIO peabHOro Ipolecca, u
MHTEPIIPETUPOBATH PE3YJIBTAT PELIEHUS CUCTEMBI

IToBTOpeHHe 1 cucTeMAaTH3ALHUS Y4eOHOT0 MaTepuaia 6
VYnpakHeHus A1 HOBTOPEHUS Kypca 7 Kiacca 5
HToroBast KOHTpOJIbHAs paboTa 1

Hroro: 105




IIpumepHoOe TeMaTHUYECKOe IUIAHMPOBaHue. Ajredpa. 8 kiacc

3 yaca B Heneo0, Bcero 105 yacos.
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I'nasa 1. PannonajbHble BbIPAKEHHs 44
1 Parnmonansubie apodu Pacnosnasams 1enpie palioHanbHblE BRIPAXKEHUS, IPOOHbBIE
o o al[MOHAJIbHBIC BBIPAXKCHUS, IPUBOJAUTH IPUMEPBI TAKUX
2 OCHOBHOE CBOWCTBO pallMOHAIILHON 1pOOH 3 | bt . p » IPUBOZL PHMED
BbIpakeHUl. Dopmynruposams: onpedeneHus: palioOHAIbHOTO
3 CnosxeHue ¥ BEIYMTAHUE PAILIMOHANIBHBIX JpoOeit BBIPAXKEHUS, IONYCTUMBIX 3HAUEHUM IEPEMEHHOM, TOKIECTBEHHO PaBHBIX
C OIMHAKOBBIMU 3HAMCHATCIIAMU BBIPA)KEHU, TOKAECCTBA, PABHOCHIIBHBIX YPABHEHUN, PALIMOHAIIBHOTO
4 CloKeHHe 1 BEIMHTAHHE PAIHOHATBHBIX ApoGeii 6 | YPaBHCHHS, CTCIICHH C HYJICBbIM [I0KA3aTENIeM, CTCIICHH C LEIbIM
C Pa3HBIMH 3HAMEHATEIAMI OTpHULATENbHBIM [T0OKa3aTeIeM, CTaHAapTHOTO BUJIA YKcia, 00paTHON
IIPONIOPLIMOHAIBHOCTH;  C60UCMEA: OCHOBHOE CBOWCTBO PallMOHAIBHOM
Konrponbhaspabora Ne 1 IpoOu, CBOICTBA CTENEHU C LI€TIbIM [TOKa3aTeleM, YpaBHEHUH, PYHKIIMH
5 YMHOXKEHHE U JeNeHAe patnoHAILHBIX Apobeit. 4 Yy =—, npasuna: CIOXEeHUs, BBIYUTAHUS, YMHOKEHUS, JIEJIEHUS IpOOeid,
Bo3sBenenue pannoHalibHOM 1poOH B CTENIEHD n
6 O — 7 | BO3BEMICHHS IpoOu B CTENEHb; YCIOBHUE PaBEHCTBA JpOOU HYIIO.
. /loka3vleame CBOICTBA CTENEHU C LIETBIM MTOKazareneM. Onucviéams
palMOHATIbHBIX BBIPAXKEHUN . . .
rpaduUecKruil METO/1 PEeLIeHNs] yPaBHEHUH C OHOM
KonTponpHaspadbora Ne 2 nepeMeHHoun. [Ipumensmsb OCHOBHOE CBOMCTBO pallMOHATIBLHOM ApooH
7 PaBHOCHITbHbIE YPABHEHHS 3 | AL COKpareHus 1 npeobpasosanus apobeil. [IpuBoxuts apobu
PalHOHATBHBIE YPABHEHS K HOBOMY (001miemy) 3HamMeHaTeno. HaxoauTe cymmy, pa3HOCTb,
MPOU3BEACHUE U YacTHOE ApoOeil. BBIMOMHATE TOX/IECTBEHHBIE
8 CrerieHb ¢ LebIM OTPULATENIbHBIM MOKa3aTeIeM 4 | mpeobpaszoBaHus pAlHOHATBHBIX BEIPAKEHHIT. Peuuams ypaBHEHHs
9 CBOICTBA CTEMEHH C HeJIbIM ITOKA3aTeIeM 5 | C IEpEeMEHHOM B 3HaMeHaTese ApoOu. [Ipumernsms CBONCTBA CTENEHU C
10 4 LeJIBbIM TIOKa3aTesieM JJis TpeoOpa3oBaHus BbIpaxeHUil. 3anucvlieamp

OyHKIHS Y = E u eé rpadux
X

qucia B CTaHAAaPTHOM BUIC. Buinonaname MOCTPOCHUC U UTCHUC rpaq)mca
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KontponpsHaspadora Ne 3 1 k
byHKIUYU Y = —
n
I'naea 2. KBaaparnbie KOpHU. [leiicTBUTEIbHBbIE o5
yucjaa
— 2 .
11 | Oynkuus y = X” u e€ rpaduk 3 | Onucviéams: TOHATHE MHOKECTBA, JIEMEHTA MHOXKECTBA, CIOCOOBI
12 | KsagpatHsie kopHu. ApudmeTuccKil 3aJJaHUSI MHOYKECTB; MHOXKECTBO HATyPAJIbHBIX YMCEI, MHOKECTBO IIEITBIX
N ' qHcell, MHOXKECTBO pallMOHAIBHBIX YUCEIl, MHOKECTBO JIEHCTBUTEIbHBIX
KBaJJpaTHBIN KOPEHb
YHCeN U CBSI3U MEXKAY 3TUMH YHCIIOBBIMH MHOKECTBAMM; CBS3b MEXTY
13 | MHOX€CTBOM €r0 3JIEMEHTBI 2 | GeCKOHEYHBIMH JIECATUYHBIME IPOOSMH M PallMOHAIIBHBIMH,
14 | IlogmHOXkecTBO. OnepaluiHa; MHOXKECTBAMH 2 | MPPalMOHATLHEIMH THCTAMA.
Pacnosznasams panvonanbHble U HppalOHaNIbHBIE yncia. [I[puBoauTh
15 | YucnoBbie MHOXECTBA 2 MIPUMEPBI PAMOHAIBHBIX YHACET U UPPALMOHAIBHBIX YHCEIL.
16 | CpoiicTBa apu(MeTHUECKOro KBapaTHOrO KOpHs | 4 3anuceléame ¢ TOMOIIBIO (OPMYJT CBOHCTBA JCHCTBHI C
- JeCTBUTETLHBIMU YHCIIAMH.
17 | ToxxnecTBeHHBIE TPEOOPa30BAHUS BHIPAKEHUH, 5 Dopmynuposam:
CONCPKAILNX KBAZPATHBIC KOPHH onpedenenus: KBaJpaTHOrO KOPHS U3 4UCIa, apU(PMETHIECKOTO
KBaJ[paTHOT'O KOPHS M3 YUCIIA, pAaBHBIX MHOKECTB, TOJIMHOXECTBA,
18 | Oyuxims y = IX 1t e& rpadbuk 3 | MepeceueHus MHOKECTE, 026"beHI/IHeHI/I$I MHOYECTB;
ceovicmea: GyHKIUHU Y = X°, apu()METHUECKOro KBaIpaTHOIO KOPHS,
KontponbsHaspaboTa Ne 4 1

by y =X

/Jloka3zvleams cBOICTBa apu(METHUECKOTO KBaIPATHOI'O KOPHS.
Cmpoums Tpaduxu QyHKIMHA Y = X° u y= Jx.

[IpuMeHsTh MOHATHE ApU(METHIECKOTO KBAIPATHOTO KOPHS JIJIs
BBIYHCIICHUS 3HAUEHUN BhIPAKEHU.

Ynpowamye Beipaxenus. Pemats ypaBHeHus. CpaBHUBATh 3HAYEHUS
BBIpOXCHUI. BRIMOMHATE MpeoOpa3oBaHue BRIPAXKEHUN ¢ TPUMEHEHUEM
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BBIHECEHHSI MHOKUTEIIS M3-TI0/] 3HaKa KOPHSI, BHECEHHE MHOKHUTES 10/
3HaK KOPHs. BBIOTHATH OCBOOOXKIEHHE OT HPPAIMOHATEHOCTH B
3HaMeHareJse ApoOu, aHaIu3 COOTHOLIEHUH MEXIy YUCIOBBIMU
MHOKECTBAMH H UX dJIEMEHTaMHU
I'nasa 3 KBanpaTrHble ypaBHeHHsA 26
19 | KBagpaTHsle ypaBHeHUs. PerieHrne HermoIHbIX 3 | Pacno3nasams v IPUBOIUTH IPUMEPHI KBAIPATHBIX YPaBHEHUH
KBaJPaTHBIX YpPaBHEHHH pa3IUYHbIX BUOB (TIOJIHBIX, HEMOJIHBIX, IPUBEAEHHBIX ), KBaAPATHBIX
- TPEXWICHOB.
20 | ®opmyna KOpHEN KBaApaTHOIO YPaBHEHHUS 4 .
Onucvléams B 00111eM BUJIE peILICHHE HEMOIHBIX KBAaJPAaTHBIX YPaBHEHUH.
21 Teopema Buera 3 Dopmynuposamy:
Kontponsraspa6ora Ne 5 1 | onpedenenus: YPaBHEHUS NEPBOFi CTETICHH, KBA/IPATHOTO YpaBHEHUS;
KBaJ[PaTHOTO TPEXWICHA, TUCKPUMHUHAHTA KBAJAPATHOTO YpPaBHEHUS
22 | KBanpaTHBIATPEXWICH 3 |u KBaJPAaTHOIO TPEXUJICHA, KOPHS KBaPAaTHOI'O TPEXUIICHA;
23 | Pemienue ypaBHEHUIA, KOTOPBIE CBOIATCS K 5 | OMKBajpaTHOTO ypaBHEHNS;
KBaJ(PATHBIM yPaBHEHISAM ceolicmea KBaJJpaTHOTO TPEXUJIEHA;
meopemy Bueta u oOpartHylo e Teopemy.
24 | PaunoHanbHble ypaBHeHNs Kak MaTCMaTHICCKNC 6 | 3anuceisame u noxasbIBaTH GOPMYITY KOpHEH KBAIPATHOTO YPABHEHHS.
MOAC/IH PeATIbHBIX CUTYaIlH HcenenoBaTh KOJIMYECTBO KOPHEH KBAAPAaTHOTO yPABHEHHUS B
KontponbsHasipabora Ne 6 1 | 33aBUCHUMOCTH OT 3HaKa €ro JMCKPUMHUHAHTA.

/Jlokazvieams meopemoi: Bueta (mpsimyro v 00paTHYIO), O Pa3I0KEeHUH
KBaJIpaTHOTO TPEXUWIEHA HA MHOXKHUTEIH, O CBOMCTBE KBAAPATHOTO
TPEXWICHA C OTPUIATEIBHBIM TUCKPUMHUHAHTOM.

Onucvlieams Ha IpUMEpPax METO]] 3aMEHbI IEPEMEHHOMN JJIS peIIeHUs
YPaBHEHUM.

Haxooums KOpHU KBaJIpaTHBIX YPaBHEHUH pa3IMYHBIX BUJIOB.
[Ipumensats Teopemy Bueta u o6patHyto eif Teopemy. BoImoaHsITh
pa3ioKeHue KBaApaTHOTo TpEXUIeHa Ha MHOKUTeNU. HaxoauTe KopHU
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YpaBHEHUH, KOTOPbIE CBOAATCA K KBaJpaTHbIM. COCTaBIIATh KBaJlpaTHbIE
YPaBHEHUS U ypaBHEHUS, CBOJAIIMECS K KBAJAPATHBIM, SIBIISIOLIUECS
MaTeMaTHYeCKUMU MOJICTISIMU PeabHBIX CUTYallUid
IMoBTOpeHue U cucTeMaTu3anusa yueoHoro matepuana | 10
YnpakHeHus A TOBTOpPEeHUs Kypca § Kiiacca 9
KonTponbnas padorta Ne 7 1
Hroro: 105
IIpumepHoOe TeMaTH4YeCKOE INIAHMPOBaHHue. Auredpa. 9 kiace
3 yaca B Hegem1o0, Becero 105 gyacos.
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I'nasa 1. HepaBeHcTBa 20
1 YucnoBpleHEpaBEHCTBA 3 Pacnosnasams v IpUBOANTE IPUMEPHI YHCIOBBIX HEPABEHCTB,
. HEPABEHCTB C IEPEMEHHBIMH, TMHEHHBIX HEPABEHCTB C OJIHOM
2 OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB . N
NIEPEMEHHOM, IBOHBIX HEPABEHCTB.
3 CrnoxeHue 1 yMHOKEHUE YHUCITIOBBIX 3 Dopmynuposams.:
HepaBeHCTB. OleHUBaHUE 3HAYCHUS
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BBIPAXKECHUS onpeoeneHusi: CDaBHEHUS JABYX UUCEN, PELICHUS HEPABEHCTBA C
. . OJIHOH NepeMEHHOMN, paBHOCHIJIBHBIX HEPABEHCTB, PEILIEHUSI CUCTEMBI

HepaBeHncTBa ¢ 01HOM IEpEMEHHON 1 o .

HEPABEHCTB C OJIHOM MepeMEeHHOM, 00IacTH onpeAeIeHUs

Pelienne HepaBeHCTB ¢ OJJHOM TEPEMEHHOM. 5 BBIPAKEHMS;

YucaoBbIE TPOMEKYTKH €601iCMEa YMCIIOBbIX HEPABEHCTB, CJIOKEHUS U YMHOKEHUS

6 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOM 5 MCTOBBIX HepaBe}vICTB

MepeMeHHoi /lokazvieams: CBOINCTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI O
CJI0KEHUM U YMHOXEHUU YUCIIOBBIX HEPABEHCTB.

Kontponsnas padora Ne 1 1 Pewams nuneiiHble HepaBeHCTBAa. 3aNUCHIBATh PEILICHUS
HEPABEHCTB U UX CHCTEM B BHJI€ YHCIOBBIX IPOMEXKYTKOB,
00BbeTMHEeHHUS, TIepeceyeHHs] YMCIOBBIX MPOMEXYTKOB. Pemare
CHUCTEMY HEPaBEHCTB C OJIHOM niepeMeHHoU. O1leHNBaTh 3HAUYEHUE
BbIpaxkeHHs. M300pakaTh Ha KOOPAWHATHOU MPSIMOM 3aJaHHBIE
HEPAaBEHCTBAMHU YHMCIIOBBIE TPOMEKYTKH

I'naga 2. KBagpaTuuHas QyHKIHSA 38

7 [ToBTOpEHME M pacuIupeHHe CBEACHH O 3 Onucvieamsb IOHATUE PYHKIMM KaK MPaBUJia, YCTAHABIIMBAIOILIETO

byHKIIIN CBSI3b MEXK/Y 2JIEMEHTAaMU JIBYX MHOXECTB.
o Dopmynuposams.:
8 CgoiicTBa pyHKINN 3 pHMYIUp
onpedenenus: Hyls GYHKIIMU; TIPOMEKYTKOB 3HAKOTIOCTOSTHCTBA

9 Kax nocrpouts rpaduk ¢pynxuuu y = kf(x), dbyHKIMK; GYHKIIMU, BO3pacTaromiei (yObIBarome) Ha MHOYKECTBE;
€CIIU U3BECTEH rpaduK QyHKIHUM KBaJPaTUYHON (DYHKIIMM; KBaJpaTHOT'O HEPABEHCTBA;

y =f(x) €60licmea KBaJIPaTUIHON QYHKIUH,

10 | Kaxk mocTpouTs rpaduks dyrKmii Y = f(X) + 4 npasua OCTPOeHUs TpaguKoB PYHKIMNA C TTOMOIIIBIO

b

uy = f(x + a), eciu u3BecTeH rpaduK
dynxumn y = f(x)

npeodpaszoBanuii Buaa f(x) — f(X)+a;
f(x) — fix + a); f(x) — kf(x).
Cmpoums Tpaduku QyHKIHIA ¢ TOMOIIBIO Mpeodpa3zoBanuii Buaa f(X)
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11 | KBagparuunas ¢pyHkums, e€ rpaduk u 6 — fx)+ a,
CBOWCTBA f(x) = f(x + a); f(X) — kf(x).
KontpomsraspaGora Ne 2 1 Cmpoumu r‘pau(bI/IK KBaJpaTUYHOMN CI)YH{(LII/II/I;HO rpaduky
KBaJPaTUIHON (DYHKIIMH ONHCHIBATH €€ CBOMCTBA.
12 Pemenune KBajipaTHbIX HEPABEHCTB Onucvieams CXeMaTUYHOE PACIIONIOKEHNE Mapab0JIbl OTHOCUTEIBHO
13 | Cucremsi ypasuenuii ¢ asyms ocu abCIUCC B 3aBUCUMOCTH OT 3HaKa CTapIIero KOB(PTbI/IIH/IeHTa U
HepeMEHHBIMI JUCKPUMHHAHTAa COOTBETCTBYIOLEIO KBAAPATHOTO TPEXUIICHA.
Pewamys xBaipaTHbIe HEPABEHCTBA, UCIIONb3YsI CXEMY
14 | Pemenue 3a/1a4 ¢ MOMOILBIO CHCTEM 5 pacmnoJioKeHus apadbosIbl OTHOCUTEIIBHO OCH a0CIIHCC.
YPaBHEHHH BTOPOH CTEIICHH Onucvieamsb TpapUuUecKuii METOJT PELLIEHUS] CUCTEMBI IBYX
KourponsHaspa6ora Ne 3 1 YPaBHEHHUH C ABYMs IEPEMEHHBIMH, METOJI ITOJICTAHOBKU U METOJ
CJIOKEHMS JIUIsl pELIEHHsI CUCTEMBI JIBYX YPAaBHEHUH C IByMs
NIEPEMEHHBIMH, OTHO U3 KOTOPBIX HE SIBIISETCS JINHEHHBIM.
Pewams TexcToBbIE 337]a4l, B KOTOPBIX CUCTEMA JIBYX YpaBHEHHI ¢
JBYMsI IEPEMEHHBIMU SIBIISIETCS MATEMAaTUYECKOU MOJIEIIBIO
peallbHOTO MpOIiecca, U HUHTEPIPETUPOBATH PE3YIbTAT PEIICHUS
CUCTEMBI
I'naga 3. JiieMeHTBHI NPUKJIATHOH MAaTEeMATHKH 20
15 | MaremaTtuueckoe MOAEITUPOBAHUE 3 IIpusooumsv npumepoi:
16 | TpoueHTHbIEpPACTETE 3 MaTeMaTHYECKUX MOJIEJIEN pealbHBIX CUTYyAINil; IPUKIaJAHbIX 33]1a4;
NpUOIMKEHHBIX BEJIMYMH; UCTIOIB30BaHUS KOMOMHATOPHBIX TIPABUI
17 [pubanKEHHBIE BEIYMCIEHHS 2 CYMMBI U TIPOU3BENICHUS; CTY4alHBIX COOBITUH, BKITIOYAs
18 | OcHoBHBIE MPABHITA KOMGHHATOPHKH 3 JIOCTOBEPHBIE U HEBO3MOXKHbBIE COOBITHUS; OTIBITOB C
PaBHOBEPOSITHBIMU UCXOAaMU; IPEICTABICHUS CTATUCTUUYECKUX
19 | YacToTa 1 BEpOSATHOCTH CIIy4allHOTO 2

COOBITUSA

JIAaHHBIX B BUE TaOJIUIl, TUarpamMm, rpaduKoB; UCITOIH30BaHUS




Homep
naparpaga

Copnepxxanue yueOHOT0O
MaTepuaja

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JelCTBHIl)

Jara.

ITnan.

daxr.

20

Kitaccnueckoe onpeneneHneBeposSsTHOCTH

21

HauanpHpie CBCIACHHSA O CTaTUCTUKE

KoHnTtponbhas padora Ne 4

| w|w| Koauyecrso 4acoB

BEPOSITHOCTHBIX CBOMCTB OKPY KAIOIIUX SIBJICHUN.

Dopmyauposamy.:

onpedenenus: abCOMOTHON MOIPEIIHOCTH, OTHOCUTEIbHOMN
MOTPEITHOCTH, TOCTOBEPHOT'O COOBITHS, HEBO3MOKHOT'O COOBITHS,
KJIACCMYECKOE OIPENIECTIEHUE BEPOSTHOCTH;

npasuia: KOMOMHATOPHOE MPABHIIO CYyMMBI, KOMOWHATOPHOE
IIPABWJIO MPOU3BEICHUS.

Onucvieams dTanbl PELLICHUs TPUKIATHON 3aJauH.

[TosicHATH U 3anuCBIBaTh (POPMYITY CIOKHBIX IPOLeHTOB. IIpoBouTH
IIPOLICHTHBIE PACYETHI C MCIIOJIB30BAHUEM CIIOKHBIX ITPOLICHTOB.
Haxooums TOYHOCTb NPUOIMHKEHUS 110 TabyuIe NpUOIHKEHHBIX
3HaYeHUH BeNWYUHbL. Vcronbp30BaTh pa3andHble (pOPMBI 3alucu
npUOIMKEHHOTO 3HaYEHUs BeIMYMHBI. OLeHUBATh MPUOIKEHHOE
3HAYEHUE BEJINYMHBI.

IIpo6oOoumps OTBITHI CO Cay4alHbIMU UcXonaMU. [10sICHATE U
3aMUChIBaTh POPMYITY HaXOXKAEHUS YACTOThI CIIy4alfHOTO COOBITHSI.
OnucelBaTh CTATUCTUUYECKYIO OLIEHKY BEPOSATHOCTH CIy4ailHOrO
coObITHsl. HaxoauTh BEpOSTHOCTD CIIy4aiiHOTO COOBITHS B ONBITaX C
PaBHOBEPOSTHBIMU UCXOAAMH.

Onucvieamp 3Tanbl CTATUCTUYECKOTO HccaeaoBanua. OpopMisaTh
uH(pOpMaIKIO B BUAE TaOIUI U JuarpaMm. M3Biekats HHPOpMALIUIO
u3 Tabnui ¥ nuarpamMMm. HaxonauTte U NpuBOAUTH PUMEPHI
MCIIOJIb30BaHUs CTATUCTUYECKUX XaPAaKTEPUCTUK COBOKYITHOCTHU
JAHHBIX: CpeiHee 3HaueHue, Mojia, pa3Max, MeJiiaHa BbIOOpKU

I'naea 4. YucaoBbie NoCJaeI0BATEIHLHOCTH

17

22

YucnoBbie IIOCJICA0BATCIIBHOCTHU

IIpusooums npumepol: OCIENOBATEILHOCTEN; YHCIOBBIX
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23 | Apudmerndeckas mporpeccus 4 MOCJIEIOBATEILHOCTEH, B YaCTHOCTH apU(PMETUIECKON 1
24 | CyMMa N mepBbIX YWICHOB apu(METHYECKON 3 FEOMETPHUECKOH 1Ip Ol:p€CCI/II71; HCIIOJIL30BAHHA
IporpeccHn [0CJIEI0BATENbHOCTEN B peallbHON XKU3HM; 33]a4, B KOTOPBIX
paccMaTpUBAIOTCS] CYMMBI C OECKOHEYHBIM YHCIIOM CJIaraeMBbIX.
25 | 'eomeTpuyecKas mporpeccus 3 Onucviéams: IOHATHUE MIOCIIEI0BATEIBHOCTH, YJIEHA
26 | Cymma N [epBhIX HICHOB TEOMETPHUECKOT MOCJIEIOBATEIBHOCTH, CTIOCOOBI 3a1aHUs TOCIIEI0BATENLHOCTH.
HporpeccH Bviyucnsims 4ieHbl 0CIE10BATENbHOCTH, 331aHHON (POpMYIIOH n-ro
YJIeHa WA PEKYPPEHTHO.
27 | CymMa 0eCKOHEYHOM TeOMEeTPUIECKOM 2 Dopmynuposame:
TMPOTPEeCCHH, y KOTOPO | q | <1 onpeoenenus: apupMeTUIeCKON MPOrpeccuu, reOMETPUIECKON
KonTponsHaspabora Ne 5 1 | Oporpeccnt,
€B0LCcMBea YIICHOB TEOMETPUIECKON U apu(METHIECKON TPOTPECCHIA.
3aoasame apupMETHUECKYIO U T€OMETPUUYECKYIO TPOTPECCUU
PEKYPPEHTHO.
3anucvieamov u nosicnsams HOPMYIBI 0OIIETO YieHa apuhMeTUIECKON
U T€OMETPUYECKOI MPOrpeccHil.
3anucvisams 1 dokazvlieams: GOPMYIBI CYMMBI N TIEPBBIX YWICHOB
apru(MeTHYECKON U TeOMETPUIECKOH MporpeccHii; GopmMyIsl,
BbIpaXKarolire CBONCTBA YJICHOB apu(pMETHUECKON 1
T€OMETPUYECKOU MTPOTPECCUM.
Bviyucisaims cymmy 0€CKOHEUHON TEOMETPHYECKON TIPOTPECCHH, Y
koTopoii | q | < 1. [IpencraBnsaTh OECKOHEUHBIE TEPUOANYECKHE
IpoOu B BU/Ie OOBIKHOBEHHBIX
IToBTOpPeHUe N cucTeMATH3ALMA Y4eOHOIO 10
MaTepuaJja
VYnpaxHeHus 1711 MOBTOPEHUs Kypca 9 kiacca 9
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Jara.

ITnan.

daxr.
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XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH Y4YeHUKA
(Ha ypoBHe y4eOHBIX JeHCTBHIl)

Jara.

Ilnan. | dakr.

I'naga 1. Ilpocreiimme reoMeTpu4ecKue

(¢urypsi u ux cpoiicrea 15
1 Touku u npsMbIe 2 | IIpusooums mpuMeps TEOMETPUUYECKUX UTYP.
5 O1pesox 1 ero amma 3 Onucvléams TOUKY, MPSIMYIO0, OTPE30K, JIyY, YTOJl.
Dopmynuposamy:
3 Jly4. Yron. 3mepenue yrios 3 onpedeiieHus. PaBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSHUS MEXIY IBYMS
4 CMEKHbIE H BEPTHKATBHBIE YIITBI 3 | TOYKaMH, JONOIHUTEIBHBIX JIy4eii, Pa3BEPHYTOrO yIiia, PaBHBIX yIJIOB,
OMCCEKTPHUCHI YTJIa, CMEXKHBIX U BEPTUKAIBHBIX YIIIOB, EPECEKAIOIINXCS
5 IleprneHIMKyIApHEIEC MPAMbIC 1 MPSIMBIX, IEPIEHIUKYISIPHBIX IPSMBIX, IEPIICHANKYIISApa, HAKJIOHHOM,
6 AKCHOMBI 1 | paccTOSHUA OT TOYKHU JI0 IPSIMOI;
ceoticmaéa: PacIoyoKEHUs TOUEK Ha MPSIMON, U3MEPEHUS OTPE3KOB U YTIJIOB,
TloTopenne u cucreMaTnsanus 1| cMesKHBIX U BEpTUKAILHBIX YIVIOB, ePIEHHKYIIAPHBIX IPAMBIX; OCHOBHOE
y4yeOHOro Matepuaia CBOTCTBO MPSMOi.
Kontposnbnas padota Ne 1 1 | Knaccugpuyupoeamo yribi.
/Jloka3vleams: TEOPEMBI O MTEPECEKAIOIIUXCS IPSIMBIX, O CBOMCTBAX CMEXHBIX U
BEPTUKAJIBHBIX YIJIOB, O €TUHCTBEHHOCTH NMPSIMOH, MEPIEHUKYIIIPHON TaHHON
(crmyuait, Korjja TouKa JIKHUT Ha JaHHOW IPSIMONL).
Haxooums nnuHy OTpe3Ka, TpajlyCHYI0 Mepy yIJIa, HCIIOJIb3Ysl CBOMCTBA UX
U3MEPEHUM.
H306pasxcams ¢ TOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB F€OMETPHUECKUE
(GUTYpHI: OTPE30K, Ty, YroJl, CMEXKHbIC U BEPTUKAIBHBIE YTIIHI,
NEPIIEHANKYIISPHBIE MPSIMbIE, OTPE3KU U JTyUH.
Tosachams, 4TO TaKOE aKCUOMa, OTpeieNICHHUE.
Pewamp 3anaun Ha BEIYMCIIEHUE U JOKA3aTENbCTBO, IPOBO/S HEOOXOMMBbIE
JI0Ka3aTeNbHbIE PACCyKICHUS
I'nasa 2 TpeyroJbHUKH 18
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E % Marepuaja E g (Ha ypoBHe y4eOHBIX JAeiicTBHIA) ILian. | Pakr.
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7 PaBHble TpeyronbHUKH. BricoTa, 2 | Onucvieams CMBICI IOHATHS «paBHble GUTYpbD». [IpMBOAUTE IPUMEpPHI paBHBIX
MeuaHa, OMCCeKTpuca ¢buryp.
TpEeyrojbHUKa H306pasxcame n HAXOAUTH HA PUCYHKAX PaBHOCTOPOHHHE, paBHOOEAPEHHBIE,
8 O — 5 | PAMOYIOJIbHBIE, OCTPOYIOJBHBIE, TYNOYTOJIbHBIE TPEYTOJIbHUKHI H HX
paBeHCTBa TPEYrOJIbHUKOB JICMCHTR.
Knaccuguyuposame TpeyroabHUKH 110 CTOPOHAM U YTJIaM.
9 PaBHOOEIpeHHBIN TPEYTOJIBHUK U 4 | @opmynupoeamu:
€ro CBOMCTBA onpeoeieHus; OCTPOYTOJIbHOTO, TYIOYTOJIBHOTO, MPSIMOYTOJIBHOTO,
10 | Mpusuaku pasHoGeapenHoro o | PaBHOOCAPCHHOTO, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJIbHUKOB;
TPeYrObHIKA OUCCEKTPUCHI, BBICOTBI, ME/IMAHbI TPEYTOJIbHHUKA; PABHBIX TPEYTOJIbHUKOB;
CEpEMHHOrO MEPHEHINKYIISIpa OTPE3KA; IEPUMETPA TPEYT OJIbHUKA;
11 | Tperuii npu3HaK paBEeHCTBA 2 | ceoticmea: PaBHOOEIPEHHOTO TPEYTOJIbHUKA, CEPEAMHHOTO MEPIEeHANKYIIIpa
TPEYTOJIbHIKOB OTpEe3Ka, OCHOBHOT'O CBOMCTBA PABEHCTBA TPEYTOJIbHUKOB;
12 | Teopemst 1 | npusnaku: paBeHCTBA TPEYTOJbHUKOB, PABHOOEPEHHOIO TPEYTOJbHUKA.
loxazvieams TEOPEMBIL: O €AMHCTBEHHOCTH MPSIMON, NEPIEHANKYIISIPHOW JaHHON
TloTopenne u cucreMaTnsanus 1| (cnyuait, korna Touka exuT BHe 1aHHOMN IpsAMOit); TPU IPU3HAKA PABEHCTBA
ydqebHoro Marepuarna TPEYTrOJILHUKOB; PU3HAKK PABHOOEIPEHHOTO TPEYTOJILHHUKA; TEOPEMBI O
Kontponsnas padora Ne 2 1 | CBOMCTBax cepeMHHOIO MEepHeHIUKYIsIpa, paBHOOEIPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIbHUKOB.
Pasvacuams, 94T0 TaKOE TEOpEMA, ONMUCHIBATH CTPYKTYPY TeopeMbl. OOBICHSTS,
KaKyl0 TeOpeMY Ha3bIBAIOT 0OpaTHOW JaHHOM, B UEM 3aKIIIOUAETCSI METOA
JI0Ka3aTeNIbCTBA OT IPOTUBHOTO. [IpUBOANTE TPUMEPHI HCIIOJIB30BAHUS 3TOTO
MeTo/1a.
Pematp 3a1aun Ha BBIYMCIIEHUE U JOKA3aTENbCTBO
I'naea 3. Ilapanuenbnbie npsambie. Cymma 16
YIJIOB TPEYroJbHUKA
13 | [lapannenbHble MpsiMble 1 | Pacno3nasamye Ha dyepTekax napauieibHble MpsSMbIe.
14 | TIpesHaxs mapaimiesEOCTH MPAMELX 2 N300pakaTh ¢ MOMOILBIO JIMHEHKHU U YTOJIbHHUKA MapajuieibHbIe MPSIMbIE.




Jara.
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15 | CpolicTBa napauieabHbIX NPSIMBIX 3 | Onucvieams yribl, 00pa30BaHHBIC MTPU MIEPECEUCHHUH JIBYX MPSIMBIX CEKYIICH.
Dopmynuposams.
16 | Cymma yrioB TpeyrojbHUKa 4 pIYIUp
onpedeneHus; TAPAIIIEIbHBIX MPSAMBIX, PACCTOSHUS MEX 1Y NapajieIbHbIMU
17 | IIpsiMOYTOIBHBIN TPEYTOIBHUK 2 | npAMBIMH, BHEIIHETO yIja TPEYTroJbHUKA, THIOTEHY3bI H KaTeTa;
18 | CBoifcTBa IPAMOYTOMBHOrO 9 | ceolicmea: NAPAIUIENLHBIX NPAMBIX; YIIIOB, 00pa30BaHHbBIX NPU MEPECCUEHUU
TPeYrONbHUKA NapajUIe/bHBIX IPAMBIX CEKyLLIeH; CyMMBI yJI0B TPEYrOIbHHKa; BHELIHETO yriia
TPEYTroJIbHUKA; COOTHOLUEHUI MEXIy CTOPOHAMHU U YIJIaMU TPEYTOJIbHUKA;
KontpossHas padora Ne 3 1 MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA; OCHOBHOE CBOIMCTBO MapaUIeNbHBIX MPSIMBIX;
NPU3HAKU. TIAPAIIIEIBHOCTH MPSAMBIX, PABEHCTBA IIPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB.
/loka3zvieams: TEOPEMBI O CBOICTBAaX MapajuIeIbHBIX IPSIMbIX, O CYMME YIJIOB
TPEYTOJIbHUKA, O BHEIIHEM YTJI€ TPEYTOJbHUKA, HEPABEHCTBO TPEYTOJILHUKA,
TEOPEMBI O CPAaBHEHUU CTOPOH U YIJIOB TPEYroJIbHUKA, TEOPEMBI O CBOMCTBAX
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, MPU3HAKH MMapaJljIebHBIX MPSIMBIX, PAaBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Pewams 3a1aumn Ha BBIUKCIIEHUE U JOKA3aTEIbCTBO
I'nasa 4. OKpY:KHOCTb U KPYT. 16
I'eomeTrpnyeckue mocrpoeHus
19 | 'eomeTpuueckoe MECTO TOYEK. 2 | lloachamy, 9TO TaKkoe 3a/1a4ya Ha MMOCTPOSHHE; TEOMETPUIECKOE MECTO TOYEK
OKpy’>XKHOCTb U KpyT (I'MT). [IpuBoauts npumepst [MT.
. H306pasicams Ha pUCYHKAX OKPYKHOCTh M €€ JIEMEHTHI; KacaTeIbHYI0 K
20 | Hekoropsle cBOMCTBA OKPY>KHOCTH. 3 P PHCYH PyX ’ Yo
OKPYXKHOCTH; OKPYKHOCTbH, BIIICAHHYIO B TPEYTOJILHUK, U OKPYKHOCTh
KacaTrenpHast K OKpyKHOCTH Py » OKPY. ’ Y10 B Tpeyro » M OKPYAKHOCTD,
OMMCAaHHYIO OKOJIO Hero. OnuchIBaTh B3aUMHOE PACIOIOKEHNE OKPYKHOCTH U
21 OmnucaHHast ¥ BIIMCaHHas 3 IPAMOIi.
OKPYKHOCTH TpPECYyTrOJbHHUKA (DopMy]lupogamb;
22 | 3amaum Ha noctpoenne 3 | onpedenenus: OKPY’KHOCTH, KpYTra, X SIEMEHTOB; KacaTe/IbHO! K OKPY:KHOCTH;
OKPYKHOCTH, OITMCAHHON OKOJIO TPEYrOJIbHUKA, M OKPY>KHOCTH, BIIMCAHHOU B
23 | Meron reoMeTpUUYECKUX MECT TOUEK 3

B 3aJla4ax Ha IMMOCTPOCHHUEC

TPECYIOJIBHUK,
b




Conep:xkanue y4eOHOTo
MaTepuaJa

Homep
naparpaga

KoaudecTtBo

qacoB

[ToBTOpEHME U cCUCTEMATHU3ALIHS
yueOHOro Marepuasna

KonTponbhas padota Ne 4

XapaKkTepHuCTHKA OCHOBHBIX BH/IOB [eATeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

c80licmea: CEPeTUHHOTO MepreHuKyisapa kak ' MT; OuccekTpuch! yriia Kak
I'MT; kacaTenbHOM K OKPY>KHOCTH; TUaMETPa U XOPbl; TOUKHU MTePECeUCHUS
CEpEMHHBIX MEPIEHAUKYISIPOB CTOPOH TPEYTOIbHUKA; TOUKU IIEPECCUECHUSI
OHMCCEKTPUC YIJIOB TPEYTOJIbHUKA;

NpU3HAKU KacaTeJIbHOM.

Jloka3vleams: TEOPEMBI O CEPETUHHOM IMEPIEHIUKYISIpe U OUCCEeKTpHCe yria
kak I'MT;

0 CBOMCTBaxX KacaTeiabHOW; 00 OKPYKHOCTH, BIMCAHHON B TPEYTOJIbHUK,
OIMCAaHHOM OKOJIO TPEYroJIbHUKA; IPU3HAKU KacaTeIbHOM.

Pewams 0CHOBHBIE 33/1a4M HA IOCTPOEHUE: TOCTPOEHUE yTila, PABHOTO
JTAaHHOMY; IIOCTPOEHHUE CEPEAMHHOIO NEPIEHANKYJIISIpa TaHHOTO OTPE3Ka;
IIOCTPOECHHE MPSIMOM, IPOXOAIIEH Yepe3 JaHHYIO TOUKY U MEpIEHANKYIAPHON
JAaHHOW IPSIMOM; IOCTPOEHNE OMCCEKTPUCH] JAHHOTO YTJIa; IOCTPOCHHE
TPEYroJIbHUKA IO IByM CTOPOHAM U YTy MEXI1Y HUMU; [10 CTOPOHE U IByM
MPUIIEKAINM K HEM yIIaMm.

Pemrats 3amaun Ha noctpoenue meronoM ' MT.

Cmpoumb TPEYroJbHUK M0 TPEM CTOPOHAM.

Pewams 3an1aun Ha BeIUKCIIEHUE, JOKA3aTEIbCTBO U TOCTPOEHUE

Jara.

Ilnan.

dakr.

0O0001IeHHEe ¥ cUCTEeMATH3aUA
3HAHUM yYaLuXxcst

YnpaxxHeHus i1 MOBTOPEHHUS Kypca 7
KJiacca

KonTtponbHas padora Ne 5




IIpumepHoe TemaTHYecKOe IUIaHMpoBaHue. ['eomerpus. 8 kiace

2 yaca B Hejento, Bcero 70 Jacos.
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I'naga 1. YeTblpéxyroibHUKHU 22
1 YeThIpEXYroIbHUK U €r0 3JI€MEHTHI 2 | Hlosacuame, 4TO TaKo€ YETHIPEXYTroabHUK. ONMUCHIBATh 3JIEMEHTHI
N YETBIPEXYTOJIbHUKA.
2 [Tapannenorpamm. CBoiicTBa 2 pexyr .
Pacno3znaséamu BbITYKIIble U HEBBIITYKJIbIE YEThIPEXYTOJIbHUKH.
napauesnorpaMma ,,
H300pasxcams ¥ HAXOAUTH HA PUCYHKAX YETHIPEXYTOIBHUKH Pa3HBIX BUJOB U HX
3 HpI/ISHaKI/I ImapajuicjiorpaMmma 2 SJIEMEHTEI.
4 [IpsimoyronbHUK 2 | Popmyruposamb:
onpedenenus: TIapajuieIorpaMma, BEICOTHI NapajuiesorpamMmma; NpsiMoyrojibHHKa,
5 Pom0 2 | pomGa, KBapaTa; Cpe/IHeil THHUN TPEYTONBHAKA; TPAITCIHH, BHICOTHI TPAICIIHH,
6 Ksazpar 1 | CpeaHeH NTMHUM Tpanelyt; IIEHTPAIbHOTO YIJIa OKPYKHOCTH, BIIMCAHHOTO yIja
OKPYKHOCTH; BIFICAHHOTO ¥ ONMMUCAHHOTO YETHIPEXYTOIbHIKA,;
Kontposnbras pabora Ne 1 1| ceoticmsa: napannenorpamma, mpsMoyronsHuKa, poMba, KBAAPATa, CPeTHHX
7 CpeHH;{;{ JIMHUS TPEYroJbHUKA 1 JIMHHAR TPEYTroJIbHAKA U TPaIlCHuX, BIIMCAHHOI'O yIJia, BIIMCAHHOTO X OIIMCAHHOI'O
4eThIPEXYTOJIbHUKA,;
8 Tpanenust 4 P yr ’
npusHaky. Tapajenorpamma, npsMoyrojibHUKa, pom0a, BIUCAHHOTO U
9 [{eHTpanbHbIE U BIMCAHHBIE YIJIbI 2 | ONHCAHHOIO YETBIPEXYTOJIbHUKA.
0Ka3b18aMb: TEOPEMBI O CYMME YIJIOB YETHIPEXYTOJIBbHUKA, O IPayCHON Mepe
10 | BriucaHHbIE U ONMCAaHHBIE 2 A P o CYMME yT pexyr » O TpalLy p
N BITMCAHHOTO YIJa, O CBOMCTBAX M MPU3HAKaX MapajuiesorpaMma,
YeTHIPEX YTOTLHUKU ..
MPSIMOYTOJIbHUKA, poMOa, BIMCAHHOTO U OMMCAHHOTO YETHIPEX YT OJIbHUKA.
KonTponbnas padorta Ne 2 1 | [lpumensmob u3ydeHuble ONpeeeHus], CBOUCTBA U MIPU3HAKH K PEIICHUIO 33/1a4
3
I'naea 2. IlonoOue TpeyroibLHUKOB 16
11 | Teopema ®aneca. Teopema o 6 Dopmynuposamo:
MIPONOPIMOHATIBHBIX OTPE3KaX onpedenenue TIOAOOHBIX TPEYTOIbHUKOB;
ceoticmea: MeJlaH TPeyroJbHHUKa, OMCCEKTPUCHI TPEYTOJIbHUKA
12 | [lonoOHbIE TPEYTOIBHUKU 1 A peyr ’ p peyr ’
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13 | [lepBslit mpu3HaK M0100US TPEYTOIHHUKOB 5 | mepecekaroumxcs Xopa, KacaTeIbHOW U CeKYIIEeH;
o . npu3HaKy moJo0us TPEyroJIbHUKOB.
14 | Bropoii u TpeTHii npu3HaKu Moaoous P A peyr
Jlokaszvleams.
TPEYrOJIbHUKOB .
meopemol: Daieca, 0 MPOMOPLUOHATBHBIX OTPE3KaX, O CBONCTBaX MENaH
KonTponenas padora Ne 3 1 | tpeyronbHuKa, GHCCEKTPHUCH TPEYTOIbHUKA;
ce0licmea. IePeCceKarolnXcsl XOp, KacaTeIbHOU U CEKYILEH;
npu3HaKy moJ00usl TPEyroJIbHUKOB.
Ilpumensamob U3y4eHHbBIE ONPEAETICHUS, CBOMCTBA M MPU3HAKH K PELICHHIO 33/1a4
I'naga 3 Pemienne npsiMoyroJibHbIX 14
TPeyrojbHUKOB
15 | Merpuueckrne COOTHOIIEHUS 1 Dopmynuposamo:
B MIPSIMOYTOJIbHOM TPEYT OJIbHUKE onpedenenus; CUHYyca, KOCUHYCa, TAHT€HCa, KOTAaHI€HCa OCTPOTo yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
16 | Teopema ITudaropa 5 PAMOYT peyr ’
c6oticmea: BBIPAXKAIOIINE METPUYECKUE COOTHOLIEHMSI B IPSAMOYT OJIbHOM
KonTposbhas padora Ne 4 1 TPEYTOJIbHUKE ¥ COOTHOLICHUS MEXY CTOPOHAMU U 3HAYCHUSIMU
17 | TpuroHoMeTpHuecKye (GYHKIHH OCTPOTo 3 ;pHFOHOMeTqueCKHX (yHKIUI B IPSIMOYTOIEHOM TPEYTOIBHUKE.
yria mpsMOYTOJIbHOTO TPEYTOJIbHUKA anucvleams TPUTOHOMETPUUECKHE (DOPMYIIbI, BBIPAXKAIOIIUE CBA3b MEXKAY
TPUTOHOMETPUUYECKUMH (PYHKIMSIMHU OJJTHOT'O ¥ TOTO e OCTPOro yria.
18 | Pemenue npsMOyroibHBIX TPEYTrOJbHUKOB 3 | Pewams IIPSIMOYTOJIBHBIE TPEYTOJIBHHUKH.
KonTponsnasa padora Ne 5 1 |Hoxaseisamop:
meopemy 0 METPUUECKUX COOTHOIICHUSIX B IPSIMOYTOJIbHOM TPEYTOJbHUKE,
teopemy [Iudaropa;
@ opmynsi, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJIHOTO U TOTO
K€ OCTPOro yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO U 3HAUECHUS CUHYCA,
KOCHHYCa, TAHT€HCA U KOoTaHreHca s yrioB 30°, 45°, 60°.
Ilpumenamo N3ydeHHbIE ONPEIETICHUS, TEOPEMbI U (POPMYIIBI K PELLIEHUIO 3a1a4
I'nasa 4 MHOTOYroJibHUKH. 10
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IL1omaas MHOrOyroibHNKA
19 | MHoOroyrojJbHHUKH 1 | Hoacuamo, 4TO TaKoOE IUIOIIA (b MHOTOYTOJIbHUKA.
20 | IMomsrue miomams MuoroyrommuKa 1 OnuceIBaTh MHOTOYT'OJIBHUK, €I0 3JIEMEHTBI; BBIIYKJIbIE U HEBBIITYKJIbIE
' MHOTOYTOJIbHUKH.
[1nomane npsAMOYyroJibHUKA yr
N300paxaTh U HAXOUTh Ha PUCYHKAaX MHOT'OYTOJIbHUK U €T0 JIEMEHTHI;
21 [Inomane napamienorpamma 2 MHOT'OYTOJIbHUK, BOMCAHHBIN B OKPYKHOCTb, © MHOT'OYTI'OJIbHUK, ONMCAHHBIN
22 | Ilnomans TpeyronbHUKA 2 | OKOJIO OKpPYKHOCTH.
Dopmynuposams.
23 | [Inouans tpanenuu 3 onpeoenieHus: BIIMCAHHOTO U OMTMCAHHOTO MHOTOYTOJIbHUKA, TIIOIIATH
KourposbHas pabota Ne 6 1 | MHOrOyrojipbHHMKa, paBHOBEJIMKUX MHOTOYTOJIbHUKOB;
OCHOBHble C801CMEa TUIOIAAN MHOTOYTOJIBHUKA.
/lokazvieams: TEOPEMBI O CYMME YTJIOB BBITYKJIOTO N-YTrOJIbHUKA, MJIOIIAIN
IPSIMOYTOJIbHUKA, MJIOLIAAN TPEYTOIbHHUKA, IUTOMAAN TPATEeIHH.
Ipumenamo 3y4eHHbIE ONIPEICTICHHS, TEOPEMbI U (POPMYITBI K PEIICHUIO 3324
IToBTOpEeHue U cucTeMaTu3anus y4eOHOro 3
MaTepHaJia
VYnpaxHeHus Uil IOBTOPEHUS Kypca 8 Kiacca 7
Kontponbnas padota Ne 7 1




IIpumepHoe TeMaTHUYeCKOe IUIaHMpoBaHue. ['eomerpus. 9 kiace
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I'naga 1. Pemienne TpeyrojibHNKOB 16
1 CuHyC, KOCUHYC, TAHT€HC U KOTAHI'€HC 2 Dopmynuposams:
yria ot 0 o0 180 onpeodeneHus: CUHyca, KOCUHYca, TaHTeHCa, KoTaHTreHca yriia ot 0 1o
180’
2 Teopema KOCHUHYCOB 3 N .
€601ticmeo CBSA3U JUIMH JUaroHajlell ¥ CTOPOH IapajuieorpaMma.

3 Teopema cunycoB 3 Dopmynuposamsv U pa3bACHATH OCHOBHOE TPUTOHOMETPUYECKOE

4 Pellienie TpeyrobHIKOB 3 TOXJIECTBO. Bbruncnsate SHaYCHHE TPUrOHOMETPHHECKOH byHKIIIN

yIJ1a o 3HaYEeHUIO OJTHON U3 €ro 3aJaHHbIX (QYHKIIHH.

5 DopMyIBI A1 HAXOXKACHHS TIIOMA K 4 Dopmynuposams M 1OKA3bIBATh TEOPEMBI: CHHYCOB, KOCHHYCOB,
TPEYroJIbHNKA CJIEICTBUSA U3 TEOPEMBI KOCUHYCOB U CUHYCOB, O IUIOLIAI1
KouTponsHas paGora Ne 1 1 ONKMCAHHOT'O MHOTOYTOJIbHHKA.

3anucvieamsv 1 1OKa3bIBaTh (HOPMYIIBI 1711 HAXOXKIEHUS TIOIIA TN
TPEYTrOJIbHUKA, PaINyCOB BIMCAHHOW M ONMMCAaHHON OKPY>KHOCTEHN
TPEYrOJIbHUKA.
Ipumensame N3y4eHHbIE OINIPeIEICHMS], TEOPEMBI U (DOPMYIIBI K
pEILIEHUIO 3a/1a4

I'naga 2. IlpaBuiibHBbIE MHOTOYTOJIbHUKH

6 [IpaBuiibHBIE MHOTOYTOJIBHUKH U UX 4 llosachams, 4TO TaKOE LIEHTP U LIEHTPAJIbHBIN YTOJ1 MPaBUIHLHOTO

CBOICTBa MHOT'OYI'OJIbHUKA, CEKTOP M CETMEHT KpyTa.
Dopmynuposams.:

7 Jnuna okpyxHocTu. [Imomans kpyra 3 pMYIUp

onpedesieHue TIPAaBUIBHOTO MHOTOYTOJIbHUKA,;

KourponbHasipabora Ne 2 1 ceolcmea MPaBUJIBHOTO MHOTOYTOJIbHUKA.
loka3viéams CBOMCTBA MPaBUIIBHBIX MHOTOYTI'OJIbHUKOB.
3anucvieamov 1 Ppa3bACHITH GOPMYITBI JUTHHBI OKPY>KHOCTH, TUTOIIATH
Kpyra.
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naparpaga

Conep:xkanue y4eOHOTo
MaTepuaJa

KoandyecTBO
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XapakTepuCcTHKA OCHOBHBIX BH/I0B JeATEIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

3anucvieame 1 10Ka3bIBaTh (GOPMYIIbI JUIMHBI TyT'H, IUIOILAAN
ceKTopa, (opMyJIbl 1151 HAXOXKIEHUS PaJnyCcOB BIIMCAHHON U
OIMCAaHHOM OKPYKHOCTEW IMPAaBUJIBHOI'O MHOI'OYTOJIbHUKA.
Cmpoums ¢ IOMOIIBIO LUPKYJISA U JINHEHKH [TPaBUIIbHbBIE
TPEYTOJIbHUK, YETBIPEXYTOJIBHUK, IIECTUYTOJIbHUK.
Ilpumensimy U3y4eHHBIE OINIPEICIIEHUS, TEOPEMBI U (POPMYIIBI K
PEIIEHUIO 33134

Jara.

Ilnan.

Pdakr.

I'naea 3. JlekapTOBBI KOOPAUHATHI HA

11
IIOCKOCTH
8 PaccrosiHue Mexy AByMsl TOUKaMH € 3 Onucviéams NPSIMOYTOJIbHYIO CUCTEMY KOOPJIUHAT.
3aJlaHHBIMU KoopauHaTaMu. KoopauHatel Dopmynuposams: onpeelieHne ypaBHEHUS GUTYpPbI, HEOOX0AUMOE U
CepeNHBI OTPE3KA JIOCTaTOYHOE YCIOBUS NapalIeIbHOCTH JIBYX HPSMBIX.
3anucvieame 1 JOKa3bIBaTh (HOPMYIIBI PACCTOSIHUS MEXKAY ABYMS
9 VYpaBHeHHepUTypbl. YpaBHEHUE 3 ! (opmysi p ALY ABYM
OKPYKHOCTH TOYKaMH, KOOpPJUHAT CEPEINHBI OTPE3Ka.
Bv16ooums ypaBHEHHE OKPYKHOCTH, 00I1lee ypaBHEHUE TIPSIMOH,
10 | YpaBHenue npsamoii 2 ypaBHEHHUE TIPAMOM C YIIIOBBIM KO3 PUIHEHTOM.
11 | YrioBoit kodbduImenT MpsMoit 2 Hokazvieams HEOOXOIUMOE U JOCTATOYHOE YCIOBHE NapaJJIeIbBHOCTH
JIBYX MPSIMBIX.
KonTposnsHaspabora Ne 3 1 Ipumensame N3y4eHHbIE OINIPENIEICHMS], TEOPEMBI U (DOPMYJIIBI K
pEILIEHUIO 3a/1a4
I'naga 4. BekTopsl 12
12 | IlonsaTtue BeKkTOpa 2 Onucviéamy TIOHATUS BEKTOPHBIX U CKAJSIPHBIX BEJIUYHUH.
WnmrocTpupoBaTh NOHATHE BEKTOPA.
13 | KoopauHatbiBEeKTOpa 1 pHp P
Dopmyauposamo:
14 CriokeHne U BBIYMTaHUE BEKTOPOB 2 onpeodenenus; MOYJIsl BEKTOpA, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX
15 | YMHOKeHHE BEKTOPA HA HHCIIO 3 BEKTOPOB, KOOPAMHAT BEKTOPA, CyMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB,
IIPOTUBOIOJIOXKHBIX BEKTOPOB, YMHOKEHHUSI BEKTOPA HA YUCJIO,
16 | CkansipHO€ MPOU3BEICHHE BEKTOPOB 3




Jara.

5 2
¥ S =
2 e Conep:xkanue y4eOHOTo 23 XapakTepuCcTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH YYEHHKA
é § Marepuaja E S (Ha ypoBHe y4eOHBIX JeHCTBHUI) IL1an. dakr.
R =
KontponsHnaspadora Ne 4 1 CKaJIIpHOI'O IIPOM3BE/IEHUS BEKTOPOB;

c6olicmea: PaBHbIX BEKTOPOB, KOOPAWHAT PaBHBIX BEKTOPOB,
CJIOKEHMSI BEKTOPOB, KOOPJIMHAT BEKTOPAa CYMMBI U BEKTOpa pa3HOCTH
JIBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHUS BEKTOpa Ha
YHCII0, CKAJIIPHOIO IPOU3BE/IEHUS ABYX BEKTOPOB,
HEePIEHIUKYIIPHBIX BEKTOPOB.
Hokazvieamsb TEOPEMBL: O HAX0KJICHUH KOOPIUHAT BEKTOPA, O
KOOPJIMHATaX CyMMbI U Pa3HOCTH BEKTOPOB, 00 yCIOBUU
KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HAXO0KJIEHUH CKAJIIPHOTO
IPOM3BECHUS JIBYX BEKTOPOB, 00 YCIIOBUH MEPIEHAUKYISIPHOCTH.
Haxooums KOCUHYC yrila MEXy IByMSI BEKTOPAMH.
Ilpumensimy VU3y4eHHBIE OINIPEJICIEHUS, TEOPEMBI U (POPMYIIBI K
PELICHUIO 3a/1a4

I'naga 5. I'eomeTrpnyeckne npeodpa3oBaHusA 13

17 | JIBwxeHue (mnepemenieHue) GUrypsl. 4 IIpusooums nipuMepsl peodpa3oBaHus GUryp.

[TapatensHBIN IEPEHOC

OnwuceiBaTh peoOpa3oBanus GUryp: napauieabHbIN epeHoc, oceBas

CUMMCTPUS, HECHTpaJIbHasA CUMMCTpPHS, ITIOBOPOT, TOMOTCTHA, HOI[O6I/I€.

Dopmynuposamy:

onpeodenenus; TBUKECHUS; PaBHBIX (GUTYpP; TOUYEK, CAMMETPHYHBIX
OTHOCHTEJIBHO MPSIMOM; TOUEK, CHMMETPUYHBIX OTHOCUTEIIBHO TOYKH;
¢burypsl, UMeOIIeH 0Cb CHMMETPHH; PUTYphI, UMEIOLIEH IIEHTP
CUMMETPUHU; TOJOOHBIX (QUTYD;

ceolicmea: IBUXKEHUS, TapaJlJIeIbHOIO IIEPEHOCa, OCEBON CHMMETPUH,
HEHTPaJIbHOW CUMMETPUH, IIOBOPOTA, TOMOTETHH.

Jokazvieamsb TEOPEMBI: O CBOMCTBAX MapajlIeIbHOTO MEPEHOCa,
0CEBOM CUMMETPHH, LIEHTPAJIbHOW CUMMETpPUH, IOBOPOTA, TOMOTETHH,
00 OTHONIEHNH TUIOoUIaiel TOJOOHBIX TPEYTOJIbHUKOB.

Ipumensimy U3y4eHHBIE OINIPENICIICHUS, TEOPEMBI B (POPMYIIBI K
PELICHUIO 3a/1a4




Jara.
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S & Conep:xkanue y4eOHOTo 23 XapakTepuCcTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH YYEHHKA
é 8 Marepuaja = S (Ha ypoBHe y4eOHBIX JeHCTBHUI) IL1an. dakr.
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= =
18 | OceBas u neHTpaJIbHAsI CAMMETPHH. 4
[ToBopoT
19 | 'omorerus.Ilonobue puryp 4
Kontponbraaspadora Ne 5 1
IloBTOpEHUE U cUCTEeMATH3ALMSA 10
y4eOHOro MmaTepuaJia
YnpakHeHus A1 HTOBTOPEHUS Kypca 9 9
KJ1acc
KontponbHaspabora Ne 6 1




Kpurepun u HOpMbI OLIEHKHU 3HAHUI, YMEHUA M1 HABBIKOB 00y4al0IIHUXCH 110 MAaTEMATHKE.

1. Ouyenka nucbMeHHbIX KOHMPOAbHBIX PAOOmM 00YUAIOWUXCA NO MaAMEeMamuKe.

e OTBET OIICHUBACTCA OTMETKOM «5», eClIu:

e paboTa BBIMOJHEHA MTOJTHOCTHIO;

® B JIOTHYECKUX PACCYXKACHUSAX M OOOCHOBAHHUH PEIICHUS HET IPOOEIIOB U OIITHOOK;

® B pEIICHUU HET MaTeMaTHYECKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIKMCKA, KOTOPasi HE SIBJISICTCS CIICJACTBUEM HE3HAHUS WJIM HETTOHUMAHUS
y4eOHOro MaTepuarna).

e OT™meTKa «4» CTaBUTCS B CIEIYIOLIUX CIIyqasix:

e pa0oTa BBINOJHEHA IMOJTHOCTHIO, HO OOOCHOBAHMSI IIATOB PEIICHUS] HEJOCTATOYHBI (€CIM YMEHHE OOOCHOBBIBATH PACCYXKICHHUS HE SIBIISIOCH
CHEIUaIbHBIM 00BEKTOM ITPOBEPKH );

® JIOMYIICHBI OJIHA OIIMOKA WJIM €CTh JIBa — TPU HEA0UETa B BHIKIIAJKAX, PUCYHKAX, YepTexax WK rpadukax (eciu 3TH BUABI pabOT HE SIBISUIHCH
CHELMAIbHBIM 00bEKTOM IPOBEPKH).

e OTMmeTKa «3» CTaBHUTCS, €CIIH:

e onynieHo Ooyiee OJHOM OMIMOKM WM Oojee IBYX — TpeX HEOOUYETOB B BBIKJIAJAKaX, depTexax WM rpadukax, HO oOywaromuiics oOianaer
00s13aTeTbHBIMH YMEHHUSIMH 110 TIPOBEPSIEMOI TEMe.

e OTMeTKa «2» CTaBUTCS, €CIIN:

® JIOMYIICHBI CYIIECTBEHHBIC OITHOKH, TTOKA3aBIIINE, YTO O0yUarOIIMiicsa He 001a/1aeT 00s13aTeTbHBIMU YMEHUSIMU 110 IAHHOW TeMeE B TIOJIHOW Mepe.

2. Ouenka ycmHuplx omeemos 00y4anuuxca no mamemamuxe

e OTBET OLICHUBAETCSI OTMETKOM «5», €CIIM YUEHHUK:

® [I0JIHO PacKpbLI COAEPIKaHUE MaTepuaa B 00beMe, IPelyCMOTPEHHOM IIPOrpaMMOM M yUeOHUKOM;

® U3JIOKWI Marepuan rPaMOTHBIM SA3BIKOM, TOYHO HCIOJb3Yys MAaT€MAaTHYECKYH0 TEPMHHOJOTHIO M CHUMBOJIMKY, B OIPEACIICHHOW JIOTMYECKOU
IIOCJIEI0BATENBHOCTH;

® NIPaBWJILHO BBINOJHWI PUCYHKH, YEPTEXKH, TpadUKH, COMYTCTBYIOIINE OTBETY;

® [JOKa3aJl YMEHHE WIUTIOCTPUPOBATh TEOPHI0 KOHKPETHBIMM IPHUMEPAMH, MPUMEHSATh €€ B HOBOM CHTyallMW IIPU BBINOJIHEHUM IMPAKTHYECKOTO
3a/1aHMUS;

® [IPOJICMOHCTPUPOBAJ 3HAHUE TEOPHH paHee M3YyUEHHBIX COMYTCTBYIOIUX TeM, CHOPMUPOBAHHOCTh M YCTOMYMBOCTH MCHOJIb3YEMBIX IIPU OTBETE
YMEHUH U HaBBIKOB;

® OTBEYaJl CAMOCTOATENBHO, 0€3 HABOASIIUX BOIPOCOB YUUTEIIS;

® BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IIPH OCBELICHUU BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIAJAKAX, KOTOPBIE YYEHUK JIETKO MCHPABHII IOCIIE
3aMEYaHMs YUUTENs.

e OTBET OILICHUBAETCS OTMETKOH «4», €CII yIOBIETBOPSIET B OCHOBHOM TPEOOBaHMUAM Ha OLICHKY «5», HO IIPH 3TOM UMEET OJUH U3 HEJOCTATKOB:

® B M3JIO’KEHHUHU JOMYIICHbI HEOOIbIINE TPOOEIbl, HE UCKA3UBIIEe MAaTEMAaTHUECKOE COEepKaHHE OTBETA,;



® JIONYyIIEHBI OJIVH — JIBA HEI0YETa IIPHU OCBEIICHUH OCHOBHOTO COZCPKAHUS OTBETA, UCIIPABJICHHBIC ITOCIIC 3aMEUaHUS YIUTEIIS;

e JIONyIIeHBI OMMOKA UM O0Jiee IBYX HEJOYETOB IPH OCBEIICHWU BTOPOCTEIICHHBIX BOIPOCOB WIIM B BBIKIAQJKAX, JIETKO MCIPABIICHHBIC MOCIE
3aMeUYaHUs YIUTETIs.

e OTMmeTKa «3» CTaBUTCS B CIACAYIOUINX CIIydasiX:

® HEMOJHO PACKPBITO coAepkaHHe MaTepuaia (ColepikaHue H3JI0KEHO (parMeHTapHO, HE BCerja IOCIeOBaTeIbHO), HO IMOKa3aHO oOliee
MOHMMAHUE BOIPOCAa U TPOACMOHCTPUPOBAHBI yYMEHHS, OCTATOYHBIC IJIsi yCBOGHHUS MPOrpaMMHOTO Marepuana (ompeneneHsl «TpebGoBaHUsIMU K
MaTeMaTHYeCKOM MOJArOTOBKE 00yUYaIOUIMXCs» B HACTOSIICH TporpaMMe Mo MaTeMaTHKe);

® VMEIIMCH 3aTPYAHCHHSI WK JOMYIICHBI OMIMOKH B OMPEICIICHUA MaTEeMAaTHYECKON TEPMHHOJIOTHH, YePTEkKaxX, BBIKJIAIKAX, UCIIPABICHHBIC MTOCIIS
HECKOJIBKUX HABOJISIINX BOIIPOCOB YUUTEIIS;

® YYCHHK HE CIpaBWICA C NPUMEHEHHEM TEOPUM B HOBOM CHUTyallMM IPHU BBINOJHEHWH MPAKTHUUYECKOTO 3aJaHMs, HO BBIMOJHWI 3a/laHus
0053aTeTLHOTO YPOBHS CIOXKHOCTHU IO JAHHOU TEME;

® TIpU JOCTATOYHOM 3HAHHU TEOPETHYECKOTO MaTepraa BBISBICHA HEJOCTaTOYHAsT C(DOPMHUPOBAHHOCTH OCHOBHBIX YMEHUH M HABBIKOB.

e OT™MeTKa «2» CTaBUTCS B CICIYIOLIUX CIIyqasix:

® HE PaCKPHITO OCHOBHOE COJIEp)KaHUE YIeOHOTO MaTepualia;

e 00HApPY)KEHO HE3HAHUE YICHUKOM OOJIBIICH MIM HanOoJiee BAXKHOM YacTH YI4eOHOTO MaTepuaia;

® IONYIIEHBI OMMOKKU B OMpEAeICHUU MOHATHH, MPU UCIOIB30BAaHUN MaTEMaTHUYECKON TEPMHUHOJIOTHH, B PUCYHKAaX, YepTekaxX WU rpaduxax, B
BBIKJIa/IKaX, KOTOPbIE HE MCIIPABJICHBI MOCIE€ HECKOIbKUX HABOISIIUX BOIPOCOB YUUTES.

3. Obwaa knaccugukayua omuodoK.

e [Ipu orieHke 3HaHUI, yMEHUI U HABBIKOB 00YYalOIUXCs CIEAyeT YUUTHIBATh BCe OMMOKY (rpyOble U HErpyOble) U HETOUETHI.
3.1. I'pyObIMHU CUMTAIOTCS OLIMOKH:

e HEe3HAHHUE OMpeeNIeHUs] OCHOBHBIX MOHSATHI, 3aKOHOB, MPABHJI, OCHOBHBIX MOJIOXKEHUN TEOpHH, He3HaHHE (HOPMYII, OOIIECTIPUHATHIX CHMBOJIOB
0003HAYEeHUI BETTMYMH, €IUHUI] UX U3MEPEHUS;
e He3HAHWE HANMEHOBAHUH €IMHUI] H3MEPCHHS,
HEYMEHHWE BBIJICIUTh B OTBETE IIIABHOEC;
HEYMEHUE MPUMEHSTh 3HAHUS, AJITOPUTMBI JUIS PEIICHUs 33124,
HEYMEHHUE JeNIaTh BBIBOJIBI U 000OIICHMS;
HEYMEHHE YUTATh U CTPOUTH rPaduKy;
HEYMEHHE MOJIb30BaThCS IEPBOMCTOYHUKAMU, YICOHUKOM U CIIPAaBOYHUKAMU;
noTepsi KOPHS WM COXPaHEHHE MOCTOPOHHET0 KOPHS;
oTOpackiBaHue 06€3 0OOBSICHEHUI OJTHOTO U3 HHX;
paBHO3HAYHBIC UM OIIIUOKH;
BBIYMCIIUTEIbLHBIE OMTHOKH, €CJIM OHH HE SIBJISIIOTCS OIMMCKOM;



® JIOTUYECKUE OIITUOKHU.
3.2. K HerpyObIM OoImmoOKaM ciaeayeT OTHECTH:

® HETOYHOCTH (POPMYITMPOBOK, ONPEACICHUN, TIOHATHIA, TEOPHii, BEI3BaHHAsI HETIOJIHOTOM OXBaTa OCHOBHBIX NMPHU3HAKOB OIMPEIENSEMOr0 MOHATHUS
WJIM 3aMEHOM OJTHOTO - ABYX U3 9TUX IIPU3HAKOB- BTOPOCTEIICHHBIMY;

® HETOYHOCTh Ipauka;

® HEpaLMOHAJIBHBIN METOJ PELICHUs 3a/1a4M WM HEJOCTAaTOYHO IMPOJAYMAHHBIN IJIaH OTBETa (HapylleHHEe JIOTUKH, IT0JMEHA OTJEJIbHBIX OCHOBHBIX
BOIPOCOB BTOPOCTENIEHHBIMHU);

® HepalMOHAJIbHBIE METO/Ibl pabOTHI CO CIIPABOYHON U JPYToil INTEpaTypoil;

e HEyMEHUE penlaTh 3a/1a4u, BHIIOJIHATE 3aJjaHKsI B 00ILIEM BUJIE.

3.3. Hemoueramu sBnsItOTCS:

® HEpalMOHAJIBHBIE MPHEMbI BEIYMCICHUH B TPeoOpa3oBaHuil;
e HeOpEeKHOE BHITIOJHEHHUE 3aMHCel, YepTexkei, cxeM, rpadukos.

Y4eoHO-MeToquYeCKoe U HH(POPMAIHOHHOE OCHAIIIEHHE 00Pa30BaTeIbLHOI0 MpoIecca

bubruomeunwviii ghono
Hopmamuenuvie 00Kymenmol
1.®enepanbHbIi rocy1apcTBEHHBINH 00pa3oBaTeIbHbIN CTaHAAPT OCHOBHOTO OOIIEro 00pa3oBaHMUs.
2. [IpumepHble nporpaMMbl OCHOBHOTO 00111ero oOpa3oBanus. Matemaruka.(Ctannaptsl BToporo nokosnenus.) — M.: Ilpocsemenue, 2010.
3. Maremaruka: nporpammsl:5-9 knaccsl/ A.I'.Mepansk, B.b.ITononckuii, M.C.Sxup, E.B.bynko (Anroput™m ycnexa)M.:Benrtana-I'pad, 2013.
Yueono-memoouueckuit komnnexm
1. Marematuka:5 kiacc: yyeOHUK JJIs ydauiuxcst oomeoopasoBaTenbHbIX yupexxaeHuit / A.I.Mepansk, B.b.ITononckuii, M.C.Sxup. — M.:Benrana-
I'pad,2013.

2. MaremaTuka:5 Kiacc: JUJIaKTHYeCKUe MaTepuaibl: COOPHUK 33/1a4 U KOHTPOJIbHBIX paboT / A.I'.Mep3isk, B.b.Ilononckuit, M.C.Sxup. —
M.:Benrana-I"pa¢,2013.
Marematuka:5 knacc: paboune Terpanu Ne 1 u 2 / A.I'.Mep3nsk, B.b.Ilononckuit, M.C.fxup. — M.:Benrana-I'pa¢,2013.
Martemaruka:5 kiacc: Meroauueckoe nocodue / E.B.bynuiko, A.I'Mepsnsak, B.b.Ilononckuit, M.C.SAkup. — M.:Benrtana-I'pad,2013.
MaremaTrka:6 kiaacc: yueOHUK Ui ydanuxcs oomeo0pa3oBaTenbHbIX yupexxaeHuit / A.I.Mep3ansk, B.b.ITononckuii, M.C.Sxup. — M.:Benrana-
I'pad,2013.
6. MaremaTuka:6 Kiacc: AUJIaKTHYECKUEe MaTepuaibl: COOPHUK 33/1a4 U KOHTPOJIbHBIX pabot / A.I.Mep3insk, B.b.Ilononckuit, M.C.Skup. —
M.:Benrana-I"pa¢,2013.
Marematuka:6 kiacc: paboune terpanu Ne 1 u 2 / A.I.Mep3nsk, B.b.ITononckuii, M.C.fxup. — M.:Benrana-I'pa¢,2013.
8. Marematuka:6 kimacc: Meroaumdeckoe nmocooue / E.B.bymko, A.I'.Mep3mnsk, B.b.ITononckwuii, M.C.fAxkup. — M.:Berrana-I"pa¢,2013.
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10.

11.
12.

13.

14.
15.

16.

17.
18.
19.

20.
21.
22,
23.

24,
25.
26.
27.

28.
29.

Anrebpa: 7 kiacc: yueOHUK JIs ydaruxcs oomieoopa3zoBarenbHbiX yupexaenuii/ A.I.Mepansak, B.b.ITononckuii, M.C.fkup. — M :Benrana-
I'pad, 2012.

Anrebpa: 7 Kiacc: TMIaKTHYECKHUE MaTepPHaIbl: COOPHUK 3a7a4 U KOHTPOJIBHBIX paboT/ A.I'.Mep3nsk, B.b.ITonmonckuii, M.C.fkup. — M :Benrana-
I'pad, 2013

Anrebpa: 7 kiacc: meronuueckoe mocooue/E.B.byniko, A.I'.Mep3msak, B.b.Ilononckuii, M.C.fxup. — M :Benrana-I'pag, 2013.

Anrebpa: 8 knacc: yaeOHUK I ydanmxcs odmeoopasoBarenbHbix yupexacanit/ A.I.Mep3msik, B.b.ITomonckuii, M.C.Skup. — M :Benrana-
I'pad, 2013

Anrebpa: 8 kinacc: AUIaKTHYECKHUE MaTepuaibl: COOPHUK 3a7a4 U KOHTPoJbHBIX padoT/ A.I.Mep3nsak, B.b.Ilononckuii, M.C.Skup. — M :Benrana-
I'pad, 2013.

Anrebpa: 8 knacc: meronudeckoe nocooue/E.B.bynko, A.I'.Mepznsk, B.b.ITonouckuii, M.C.Axup. — M :Benrana-I'pad, 2013.

Anrebpa: 9 kinacc: yueOHUK AJis ydamumxcs o0ieoopasoBarenbHbix yupexaenui/ A.I.Mepamnsk, B.b.ITononckuii, M.C.Axup. — M :BenTana-
I'pag, 2014.

Anrebpa: 9 Kimacc: IUIaKTHYSCKUE MaTepraibl: COOPHUK 3a7a9 U KOHTPOJIbHBIX pabot/ A.I'.Mepansk, B.b.ITomonckuii, M.C.Skup. — M :Benrana-
I'pag, 2014.

Anrebpa: 9 knacc: meronudeckoe nocooue/E.B.byuko, A.I''Mepznsk, B.b.Ilononckuit, M.C.Sxup. — M :Benrana-I'pad, 2014.

I'eomerpust: 7 kiacc: yueOHUK JUIsl yuamuxcs oouieoopazoBarenbHbix mkoi/ A.I.Mep3snsk, B.b.Ilononckuit, M.C.fxup.- M:Benrtana-I'pad,2012.
I'eomerpust: 7 Ki1acc: TUAAKTUYECKHE MaTepHalibl: COOPHUK 3a7jad M KOHTPOJbHBIX pado1/ A.I'.Mep3msik, B.b.ITononckuit, M.C.Skup.- M:BenTtana-
I'pad,2013.

I'eomerpust: 7 kiacc: paboune terpagu Nel,2/ A.I''Mep3msik, B.b.ITononckuii, M.C.Sxup.- M:Bentana-I"pad,2013.

I'eometpus: 7 xknacce: Meronuueckoe nocooue/E.B.bynko, A.I''Mep3ainsk, B.b.Ilononckuii, M.C.Sxup.- M:Benrtana-I'pa,2013.

I'eometpus: 8 knacc: yueOHUK i yyamumxcs o0uieoopasosarenbHbix mkoi/ A.I'"Mep3znsk, B.b.Ilononckuit, M.C.SAkup.- M:Benrana-I"pad,2013.
['eomerpus: 8 kmacc: TUAAKTUYECKUE MaTepUaibl: COOPHHK 3a/1a4 M KOHTPOIbHBIX padot/ A.I'.Mep3snsak, B.b.ITononckuit, M.C.Sxup.- M:Benrana-
I'pad,2013.

I'eomerpus: 8 kmacc: padbouune Terpanu Nel,2/ A.I'.Mep3nsk, B.b.ITonorckuii, M.C.Sxup.- M:Benrana-I'pad,2013.

I'eomerpust: 8 kiacc: meronuueckoe nocooue/E.B.byiko, A.I'.Mep3msixk, B.b.ITononckuii, M.C.Sxup.- M:Benrtana-I'pad,2013.

I'eomerpust: 9 kiacc: yueOHHK JUTs yyaimuxcs oduieoopazoBarenbHbix mkoi/ A.I'.Mepamsk, B.b.ITononckuii, M.C.Sxup.- M:Benrtana-I'pad,2014.
I'eomerpust: 9 ki1acc: TUAAKTUYECKHE MaTepHalibl: COOPHUK 3a1ad M KOHTPOJbHBIX pado1/ A.I'.Mep3msik, B.b.ITononckuit, M.C.Skup.- M:Benrtana-
I'pad,2014.

I'eomerpus: 9 xmacc: padbouune Terpanu Nel,2/ A.I'.Mepansk, B.b.ITononckuii, M.C.Sxup.- M:Benrana-I'pad,2014.

I'eomerpus: 9 kimacc: meroguueckoe mocooue/E.B.bytiko, A.I'.Mep3ansk, B.b.ITononckuii, M.C.fxup.- M:Benrana-I'pad,2014.



Cnpagounbvie nocodus, HaAyUHO-NONYAAPHAA U UCMOPUYECKAS TUmMepamypa
1. baepun UU,, ®pudyc E.A. Crapunnsie 3amgauu. — M: [Ipocsemnienue, 1994.
2. Tapunora T./l. 3anumarensHas MmaTemaruka : 5-11 kmaccel. — Bonrorpan: Yuurens, 2008.
3. Jleurac I'.I'. Hecranmaptasbie 3agaun o matematuke. — M.: MJIEKCA, 2007
4. ®apkoB A.B. Maremaruueckue oauMIuajbl B mkoie: 5-11 kmaccel. — M.: Alipuc-IIpecc, 2005.
5.http://www.kvant.info/ XXypuan «KBaunT»
6.11uyyeun JI.@. 3a ctpanuniamu yuebnuka anreopsl. — M. : [Ipocsemenue, 2010
7.Iyces B.A. COopHuK 3a1a4 1o reomeTpun:5-9 kiaccol.-M:Onukc 21 Bek:Mup u o6pazosanue,2005
8.11oua /[rc.Kak pemrars 3amauy? — M.:Ilpocsemenne, 1975.
9. Ulapvieun U.D.,Epeanscuesa JI.H. Harnannas reometpus. — M.:.MUPOC, 1995.

ITeuaTHbIEe MOCOOMS

1.Tabnuiel MO MaTeMaTHKE JUIs 5-6 KIIacCOB.

2. Tabmuuel o anredpe mis 7-9 kimaccos.
3.Tabmuie! o reoMeTpun s 7-9 Kiiaccos
4.TTopTpeThl BBIIAIOIIUXCS IEATEICH MaTeMaTHKH.

Hugpopmayuonnwie cpeocmea

1. «Kapman st yuuresst matematukmy http://karmanform.ucoz.ru.

2. 5 uay Ha ypoK MaTteMaTHKH (MeToauueckue pa3pabotku): Www.festival.1sepember.ru

3.OIIUOP http://www.fcior.edu.ru u EK IIOP http://school-collection.edu.ru.

4.CVYII (coBpemeHHbIN yunTenbckuid noprain) http://easyen.ru/?_openstat=0KTQsNC50Lst0YHRgdGLOLvQutCwOzs7

5.3aByu. udo Meronnueckas oubnmmoreka http://www.zavuch.info/methodlib/5/

6. YPOKH — KOHCIIEKTBI WWW.pedsovet.ru

7.http://www.mathvaz.ru/docie.php?action=articles&catalog id=3&cat id=8



http://karmanform.ucoz.ru/
http://www.festival.1sepember.ru/
http://www.fcior.edu.ru/
http://school-collection.edu.ru/
http://easyen.ru/?_openstat=0KTQsNC50Lst0YHRgdGL0LvQutCwOzs7
http://www.zavuch.info/methodlib/5/
http://www.mathvaz.ru/docie.php?action=articles&catalog_id=3&cat_id=8

Texnuueckue cpeocmea 00yuenus
1. KommbroTep.
2. MynbTUMeIUanpPOEKTOP.
3. DkpaH.

Yueono-npaxmuueckoe u yueono-navopamopnoe ooopyoosanue
Jlocka MaruuTHas ¢ KOOPAUHATHON CETKOM.
Ha6op mudp, OykB, 3HAKOB U1 CPEAHEN IIKOJBI.
Hab6opsl «Yactu nenoro Ha kpyre». «lIpocteie gpoou».
HaGopb! reomeTpruieckux Ted.
KOMILIEKT 4epTEKXHBIX HHCTPYMEHTOB ( KJIACCHBIX): JIMHElKa, TpaHcnopTup, yroabHuk(30°u60?), yroabuuk(45°, 45°), uupkyis.

agrONME



