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PABOYASA ITPOT'PAMMA

MATEMATHKA 5-9 KJIACC

Pabouas nporpamma 1o maremMaTHKe coCTaBieHa Ha ocHoBe DenepanbHOro I'ocynapcTBEeHHOrO0 00pa3oBaTEIbHOIO CTaHAAPTa OCHOBHOIO OOLIEro

o0pa3oBaHMs, NPUMEPHON POTPaMMBbI 110 MaTEMAaTUKE U aBTOPCKOi mporpammbl A.I'. Mepamsika, B.b. ITononckoro, M.C. Skup, E. B. Bymko.
JlanHas paboyas mporpaMMa OpMEHTUPOBaHA Ha y4aluxcs 5-9 KiaccoB M peaan3yeTcsl Ha OCHOBE CIIEIYIOIUX JOKYMEHTOB:

- IPOrpaMMBbl T10 KypCy MaTeéMaTUKH 5—9 KaccoB, CO3/1aHHO Ha OCHOBE €IMHOM KOHLIETILUMU MPENOoIaBaHNs MaTEMAaTUKU B CPEAHEN IIKOJIE,
paspaboranHoit A.I'. Mepansikom, B.b. ITononckum, M.C. SIkupom — aBTOpamMu y4eOHMKOB, BKIIFOUEHHBIX B CUCTEMY «AJITOPUTM YCIIEXay;
- CTaHJIapTa OCHOBHOTO OOMIET0 00pa30BaHUs IO MAaTEeMaTHKE;
- OOIT OOO0.

[Iporpamma cooTBeTcTBYeT yueOHHKY «Martemartuka» s 5-9 kitaccoB oOpa3zoBarenbHbIX yupexnaeHuit /A.I'. Mepsmsk, B.b. Tlononckuii, M.C.
Axup, E.B. bynko. — M. . Benrana — I'pad.

[Iporpamma mo MaTeMaTuke cocTaBiieHa Ha 0ocHOBe DyHIaMEHTAIBHOTO si/Ipa cojepkanus oduiero o0pa3oBanusi, TpeOOBAHUH K pe3yabTaTaM
OCBOCHHS 00pa30BaTELHON MPOTPAMMbI OCHOBHOT'O O0IIEro 00pa3oBaHMsl, MPEICTABICHHBIX B (helepaIbHOM roCy1apcTBEHHOM CTaHIapTe OCHOBHOTO
o0m1ero o0pa3oBaHus ¢ y4ETOM IPEEMCTBEHHOCTH ¢ TPUMEPHBIMH ITPOrpaMMaMHU JJTsE HAa9aJIbHOTO 001ero oopa3oBaHus 1o MaTeMaTuke. B Hell Takke
YUUTBIBAIOTCS JOMUHUPYIOLIUE Uieu U ooxeHus [IporpaMmbl pa3BuTHS U GOPMUPOBAHUS YHUBEPCAIBHBIX Y4EOHBIX JEHCTBUM AJ11 OCHOBHOTO
o01ero oopa3oBaHusi, KOTOpbIe 00eCeYMBaIOT POPMUPOBAHNE POCCUMCKON TPakTaHCKON MICHTUYHOCTH, KOMMYHHKATUBHBIX KaY€CTB JTUYHOCTH U
CHocoOCTBYIOT (OPMUPOBAHUIO KITFOUEBON KOMIETEHIIUU - YMEHUs YUUNbCAL.

Kypc matemaTuku 5-6 knaccoB siBisieTcst QyHIaMEHTOM JIJTsl MATEMAaTHIECKOTO 00pa30BaHMS U Pa3BUTHS IIKOJIEHUKOB, JOMUHHUPYIONIEH QyHKIHEH
IIPU €r0 M3YYEHUU B ATOM BO3pACTE SBISAETCS MHTEIUIEKTYaJIbHOE pa3BUTHE ydanuxcs. Kypc MocTpoeH Ha B3BEIIEHHOM COOTHOIIEHUH HOBBIX U
paHee YCBOEHHBIX 3HAHUH,0053aTEIbHBIX U JOMOJIHUTENBHBIX TEM IS U3yUEeHHUs, a TAKXKE YUUTHIBAET BO3PACTHBIE U MHUBHIyabHbIE OCOOCHHOCTH
YCBOEHUS 3HAHUN yJaIIUMHUCS.

HpaKTI/I‘-ICCKaSI SHAYMMOCTD HIKOJIBHOT'O KypCa MaTCMAaTUKH 5-6 KJIaCCOB COCTOUT B TOM, 4YTO MMPEAMETOM eé NU3YUCHUSA ABJIIFOTCA HNPOCTPAHCTBCHHLIC
(I)OpMLI 1 KOJIMYCCTBCHHBIC COOTHOLICHUS PCAJIbHOI'O MHUPaA. B COBPECMCHHOM 06H_ICCTBC MaTreéMaTnu4dCCKasda 1moaAroroBKa HCO6XO,Z[I/IM3 KaKI0OMYy
YCJIOBCKY, T.K. MAaTCMATUKa MPHUCYTCTBYCT BO BCCX C(I)Can YeJIOBEUECKOMN IeATEIbHOCTH.

MarteMaTHuKa SBISE€TCA OOHUM U3 OINOPHBIX IMKOJIBHBIX MPEAMCTOB. MatemMaTruuecKue 3HaHusI U YMCHUA HCO6XO,Z[I/IMLI I U3yYCHUA am“e6p1>1 u
reoMCTpuu B 7-9 KJIaCcCax, a TaKKe Ui U3YyYCHUA CMCKHBIX TUCHUILIINH.



OnHOM 13 OCHOBHBIX LieJIeH U3yUEHUsI MATEMATHKH SIBIII€TCS pa3BUTHE MBILIICHUS], IPEXK 1€ BCETO0 aOCTPAKTHOTO MbIlIeHus. C TOUKU 3peHus
BOCIIUTaHUsI TBOPYECKOH JIMYHOCTH OCOOEHHO Ba)XKHO, YTOOBI B CTPYKTYPY MBILUICHHSI YYaIIUXCsl, KPOME aJlTOPUTMUYECKUX YMEHUH U HAaBBIKOB,
KOTOpBIE c(hOpMYyITHUPOBAHBI B CTAHAAPTHBIX MpaBUIIax, (JopMysIax v alroOpuTMax JEHCTBHNA, BOLIUIM 3BPUCTUYECKHE TPUEMBI KaKk O0IIEro, TaK U
KOHKPETHOTO XapakTepa. DTU NpUEMBI, B 4aCTHOCTH, (POPMHUPYIOTCS MIPH MMOUCKE PELICHUS 33J1au BBICIIUX YPOBHEH CIOXXKHOCTU. B mpouecce nzydeHus
MaTEeMaTHKH TaKkKe GOPMHUPYIOTCS M TAaKHE Ka4eCTBA MBIIIJICHUS, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh M KDUTHYHOCTH. /715 ajantanuu B
COBpPEMEHHOM MH(pOPMAIIMOHHOM OOIIECTBE BAXKHBIM (DAKTOPOM sABIsiCTCA (HOPMUPOBAHHE MATEMAaTHUECKOTO CTHIISL MBIIIJICHHS, BKITIOYAIOIIEe B ceOs
MHAYKIUIO U Je1yKIHI0, 0000I1eHne U KOHKPETU3ALUI0, aHAJIN3 U CUHTE3, KIaCCU(PUKAIMIO U CUCTEMAaTHU3al1I0, a0CTparupoBaHUE U aHAJIOTHIO.

O6yquHe MaTEMaTUKE JAET BOBMOKHOCTD IIKOJIbHUKAM HAaYUYUTBHCA IJIIaHUPOBATL CBOKO ACATCIIBHOCTb, KPUTUYCCKU OLICHUBATDH eé, MNPpUHHUMATDh
CaMOCTOATCIIbHBIC PCIICHUA, OTCTAMBATHL CBOU B3IJISAAblI U Y6G)KZI€HI/I$I.

B npouecce n3yuenus MaTeMaTUKU IIKOJIbHUKU y4aTCsl U3J1araThb CBOU MBICIIH SICHO U MCUEPIIbIBAIOIIIE, IPUOOPETAIOT HABBIKK YETKOTO U
IPAaMOTHOTI'O BBIITOJIHEHUS MAaTEMAaTUYECKUX 3aIIUCEH, ITPU ITOM HCIIOIb30BAHUE MATEMATHYECKOTO SI3bIKA IT03BOJIAECT PA3BUBATh y YUaIUXCS
IPAMOTHYIO YCTHYIO U IIMCBMEHHYIO PEYb.

3HaKOMCTBO C UCTOPHEH Pa3BUTHSI MAaTEMATHKH KaK HayK (QOPMUPYET y yJaIIiXCsl MPEACTABICHUE O MaTEMATHKE KaK YacTH 00IIeveI0BEYeCKOM
KYJIbTYpBI.

3HaYUTEIbHOE BHUMAaHKE B U3JI0)KEHUN TEOPETHUECKOT0 MaTepuaia Kypca yAeaseTcsl ero MOTUBAllUHU, PAaCKPBITHIO CYTH OCHOBHBIX MOHSATHH, UEH,
MeToa0B. OOy4eHHe MOCTPOCHO Ha 0a3e TeOpHUH Pa3BUBAIOIIETO OOYUEHHS, UTO TOCTUTAETCS OCOOCHHOCTSIMU M3JI0KEHUSI TEOPETUUECKOTO MaTepraia
U yIpa)KHEHUSMU Ha CpaBHEHUE, aHAJIU3, BbI/IEJICHHUE [JIaBHOTO, YCTAHOBJIEHUE CBS3EH, KiIacCuPUKaluio, 00o0ueHne u cuctemaruzamnuio. Ocobo
aKIEHTUPYIOTCS CO/IEPKaTENIbHOE PACKPBITHE MATEMATHYECKUX MMOHATHH, TOJIKOBaHUE CYLTHOCTH MaTEMaTHYECKUX METOJIOB U 00J1aCTH UX
MPUMEHEHHMS], IEMOHCTPALIUS BO3MOXKHOCTEN MPUMEHEHUS TEOPETUUECKUX 3HAHUH JUIsl pelieHus 3a/1a4 IPUKIIaJHOT0 XapakTepa, HalpuMep peLeHHs
TEKCTOBBIX 3aJ]ay, IEHEKHBIX U MPOLIEHTHBIX PacuéTOB , yMEHHE T0JIb30BATHCS KOJMUECTBEHHOM HH(pOpMaLMel, IPeICTaBIeHHON B pa3IMYHbIX
¢dopmax, ymenue untath rpapuku. OcozHaHue 0o0IIEro, CyIEeCTBEHHOTO SBIIsETCS OCHOBHON 0a30 JUIsl peleHus yrpakHeH!i. BaxkHo npuBouTh
ACTAJIBHBIC MOSICHECHUA K PECIICHHUIO TUIIOBBIX ynpa)KHeHHﬁ. OTHM PaCKpbIBACTCA CYTh ME€TOA, IOAX0Aa, MPpEAIaracTCa aJirOpUTM HUJIU 3BPUCTUYCCKAsA
CXeMa penIeHus YPa)KHEHUW ONpEeAeIEHHOIO THIIA.

Kypc anredpsl 7-9 kiaccoB siBisieTcst 0a30BbIM /111 MAaTEMAaTUYECKOTO 00pa30BaHUs U Pa3BUTHS IIKOJIBHUKOB. ANreOpanyecKkue 3HaHUs
Y YMEHMs He0OXOAUMBI Uil U3yUEHHsI TeOMETPUH B 7-9 Kiaccax, anreOpbl U Haual MaTeMaTudeckoro ananusa B 10-11 kmaccax, a Taxoke A
U3YYEHUS CMEXHBIX TUCIUIUINH.



[IpakTHyeckast 3HAYMMOCTH HIKOJIBHOTO Kypca anredpsl 7-9 KJIacCOB COCTOUT B TOM, YTO MPEAMETOM €€ N3YUEHUS SIBIISAIOTCS KOJTUYECTBCHHbIC
OTHOIICHHUS U TPOIIECCHI peaIbHOr0 MUPA, OMMCAHHBIE MATEMAaTHYECKUMH MOJIeNIIMU. B coBpeMeHHOM 0011iecTBEe MaTeMaTuyeckas MoAroToBKa
HE00X0/1MMa KaKJJOMY YelIOBEKY, TaK Kak MaTeMaTHKa MPUCYTCTBYET BO BCeX cepax YelOBEUECKON ACITEIbHOCTH.

OpaHOM U3 OCHOBHBIX II€JIeH U3yUeHUs areOphl SBIISETCS Pa3BUTHE MBILIUICHUS, IPEXkAe Bcero GopmMupoBaHue aOCTPAKTHOTO MblluleHUsd. B
nporecce u3y4eHus anreOpsl GOPMHUPYETCs TOTHUECKOE U AITOPUTMUYECKOE MBIIIUIEHHUE, a TAK)KE TAKHE Ka4yecTBA MBIIIJICHHS, KaK CHJIa U THOKOCTH,
KOHCTPYKTUBHOCTb U KPUTUYHOCTH. /{7151 amanTanuu B COBpeMEHHOM HH(POPMAIIMOHHOM 00I1IeCTBE BaXKHBIM (DaKTOPOM SBISIETCS OPMUPOBAHUE
MaTEMaTHYECKOTO CTHJIS MBIIICHHS, BKIIOYAOIIee B ceOs MHAYKIUIO U JeTyKIHI0, 0000IIeHNEe 1 KOHKPETU3AIUIO, aHAJIN3 U CUHTES,
KJIaCCU(UKALIMIO U CUCTEMATU3AIINIO, a0CTparupoBaHUE U aHAIOTHIO.

OO6yuenue anredpe 1aET BO3MOXKHOCTh IIKOJIBHUKAM HAYYUThCS IJIAHUPOBAThH CBOIO JEATEIBHOCTh, KPDUTUYECKU OLIEHUBATh €€, IPUHUMATD
CaMOCTOSITENIbHBIE PEIICHUS, OTCTAauBaTh CBOM B3IJISAIbI U YOCKICHUS.

B npornecce n3yueHus anreOpsl MKOIBHUKH y4aTcs U3j1araTb CBOM MBICIH SICHO U MCUEPITBIBAIONIE, TPUOOPETAIOT HABBIKM YETKOTO U TPAMOTHOTO
BBIITOJIHEHUS] MAaTEMATUYECKUX 3aMIUCEH, IPU ITOM KCIIOIb30BAHUE MATEMATHUECKOIO SI3bIKA MMO3BOJISIET PAa3BUBATh y YUaIIUXCsS TPAMOTHYIO YCTHYIO U
MIMCBMEHHYIO peyb.
3HAKOMCTBO C UCTOPHEW Pa3BUTHA areOpbl Kak HAyKH (GOPMHUPYET Y yJaluxcs IpeAcTaBiIeHne 00 anredpe Kak 4acTH 0OLIeUeIOBEUECKOM KYJIbTYPHI.

3HAuYUTEIbHOE BHUMAHKE B U3JI0)KEHUN TEOPETUUECKOI0 MaTepuaia Kypca yAeaseTcsl ero MOTUBAILlUHU, PACKPBITHIO CYTH OCHOBHBIX MOHSATHUH,
uzaen, merooB.. OOydeHue mocTpoeHo Ha 0a3e TEOPUH Pa3BUBAIOLIETO OOYUEHHS, YTO IOCTUTACTCS OCOOCHHOCTSMH M3JI0KEHHUS TEOPETHIECKOTO
MaTepuasa U ynpaxHeHUsIMU Ha CpaBHEHHE, aHAJIN3, BbIJEJIEHUE TJIaBHOT'0, YCTAHOBJIEHHUE CBsI3€eH, Kiaccudukauio, 0000IIeHNEe U CUCTEMAaTU3alIHIO.
Oco000 aKkIEHTUPYIOTCS COIEPKATETBbHOE PACKPBITUE MATEMAaTUYECKUX MTOHITHH, TOJIKOBaHUE CYIIIHOCTH MaTeMAaTHYECKUX METO/I0B U 00J1acTH UX
MPUMEHEHHMS, IEMOHCTPALUS BO3MOXKHOCTEH PUMEHEHUS TEOPETUUECKUX 3HAHUH JUIsl pellieHHs pa3HOOOpa3HbIX 3ajjayu MPUKIaJHOTO XapakTepa,
HarpuMep pelIeHUs] TEKCTOBBIX 3a/1a4, JEHEXHbIX U MPOLEHTHBIX PacY€TOB, YMEHHUE M0JIb30BaThCs KOJIMYECTBEHHONW HH(pOpMaLueil, mpecTaBIeHHON
B pa3nuy4HOM popme, ymeHue untath rpadpuku. OcozHaHHEe OOIIEro, CyIECTBEHHOTO SBIsETCS OCHOBHON 0a30 JUIsl peleHus ynpaxHeHui. BaxHo
IIPUBOJIUTH JE€TAIbHBIE MIOSCHEHUS K PEILICHUIO TUIIOBBIX YIPAaXXHEHUI. DTUM PACKPBIBAETCS CYTh METOJA, ITOAX0/1a, IIPEUIaracTcs alrOpUTM WIH
ABPHUCTUYECKAsI CXEMa PEIIEHUs YIIPa)KHEHUH ONpeieéHHOro TUIa.

[TpakTHdeckass 3SHAYMMOCTD IIKOJIBHOTO Kypca reOMeTpHH 7-9 KJIacCOB COCTOMT B TOM, UYTO MIPEIMETOM €€ U3yUCHHUS SBISTFOTCS
MIPOCTPAHCTBEHHBIE (OPMBI M KOJIMUYECTBEHHBIE OTHOILIICHUS peaIbHOT0 MUpa. B coBpeMeHHOM 00111ecTBE MaTeMaTHyecKast MoAroToBKa He00X0uMa
Ka)KJIOMY Y€JIOBEKY, T.K. MaTeMaTHKa IPUCYTCTBYET BO BCEX cepax 4eIOBeUeCKON AeSITeTbHOCTH.

['eomeTpus SBISETCS OJHUM U3 OMIOPHBIX IIKOJIBHBIX MPEAMETOB. I 'eoMeTpuyeckre 3HaHUS U YMEHUSI HEOOXOJUMBI JIUTsl U3YUEHUS IPYTUX
IIKOJIBHBIX JUCHMILINH ((pusuka, reorpadusi, Xumus, “HQoOpMaTHKa 1 1p.)

OnHOM W3 OCHOBHBIX IIeJIEH U3ydYeHUE TEOMETPUH SIBJISETCS Pa3BUTHE MBIIUICHUS, IPEK/IE BCEro GopMHpOBaHUE aOCTPAKTHOTO MbIlIeHHs. B
MpoLecce U3y4yeHus: TeoMeTpun (OPMHUPYIOTCS JJIOTUYECKOE U AITOPUTMHUUECKOE, a TAK)KE TaKHe KauecTBa MBIIIJICHHS, KaK CHJIa U THOKOCTbD,



KOHCTPYKTUBHOCTh M KPUTHUHOCTB. JIJIsl afanTanuy B COBPeMEHHOM MH(OPMALIMOHHOM O0IIECTBE BAXKHBIM (DaKTOpOM sIBIsiETCS (POPMUPOBAHHE
MaTEeMaTHYeCKOr0 CTHIIS MBILICHHS, BKJIIOYAIOLIET0 B ce0sl MHAYKLUIO U JeAYKIHII0, 00001IeHHEe U KOHKPETU3ALUIO, AHAIU3 U CUHTE3,
KJ1acCU(UKALMIO ¥ CUCTEMAaTH3AIMI0, a0CTparupoBaHue M aHAJIOTHUIO.

OOyueHue reoMeTpuu J1aET BO3MOKHOCTD IIKOJIBHUKAM HAy4YMThCS IUNIAHUPOBATH CBOIO JEATEIbHOCTb, KDUTUUECKH OLICHHUBATh €€, IPUHUMATh
CaMOCTOSITENIbHBIC PEIICHNUs, OTCTAUBATh CBOU B3IJISABI M YOCKIICHHS.

B nponecce u3ydenus reoMeTpun MKOJIbHUKH ydaTcs U3JIaraTb CBOM MBICIH SICHO U MCUEPIIBIBAOIIE, IPUOOPETAIOT HABBIKK YETKOTO
BBITIIOJTHEHUS] MATEMAaTUYECKUX 3alIMCEN, IIPYU ATOM UCIOJIb30BaHUE MATEMAaTUYECKOTO I3bIKa I103BOJISIET Pa3BUBATh y YUalllUXCsl TPAMOTHYIO YCTHYIO U
IIUCBMEHHYIO PE€Yb.

3HAaKOMCTBO C UCTOPHEN Pa3BUTHS T€OMETPHH KaK HAyKH (POPMUPYET y YUAIIUXCSI IPEACTABICHUE O TECOMETPUH KaK YaCTH 0OIeUeIOBEUECKOM
KYJIBTYPBI.

3HAYUTEIbHOE BHUMAHKE B U3JI0)KEHUN TEOPETUUYECKOro MaTepHualla Kypca yAeseTcsl ero MOTUBAIUHU, PACKPBITUIO CYyTH OCHOBHBIX OHSITHUH,
uzae, mero1oB. OO0ydeHue MoCTpoeHo Ha 0aze TEOPUN Pa3BUBAIOLIETO 0OYUYEHUS, YTO JOCTUraeTCss 0OCOOCHHOCTSIMH U3JI0KEHUS TEOPETUUECKOTO
MaTepuaia U ynpaxHeHUsIMU Ha CpaBHEHHE, aHAJINU3, BbIIEJIEHUE IJIaBHOTO, YCTAHOBJIEHHUE CBA3EH, KilacCU(UKALINIO, T0KA3aTeIbCTBO, 0000IIEHIE U
cucremaruszanno. Ocobo akLEHTUPYIOTCS COJepKATEIbHOE PACKPhITHE MATEMaTUYECKUX MTOHATUH, TOJIKOBAaHUE CYIIIHOCTH MaTeMaTHUECKUX METO/IOB
1 001acTy UX MPUMEHEHHUS, IEMOHCTPALIMS BOSMOXKHOCTEN PUMEHEHHUS TEOPETUYECKUX 3HAHUM JUIsl pellieHUs] pa3HOOOpa3HbIX 3a/1a4 PUKJIIAJHOT O
xapakTepa. Oco3HaHUE 00IEero, CyIECTBEHHOTO SBISETCS OCHOBHOM 0a30i1 Ui peleHust ynpakHeH!. DTUM pacKpbIBaeTcsl CyThb METO/1a,
IpeIaraeTcsl allrOPUTM WIIM 3BPUCTUYECKAsl CXEMa PELICHUs] YIPaKHEHUH ONpeieIEHHOIO TUIIa.

OO0mas xapakrepucTuka
Kypca MaTeMaTHKH B 5-9 Kkjaccax

ConepxaHue mamemamuueckozo oopazoseanus ¢ 5-6 xinaccax npeACTaBICHO B BUJE CIEIYIOIUX COJIEpKATEIbHBIX PA3/IENoB: «KAPHPMETHKA,
«YmucsoBbie u OyKBeHHbIEe BbIpa:keHUsl. Y paBHeHus», «['eomeTrpuyeckue purypol. I3Mepenne reomeTpu4ecKux BeJTUYMH», «)JIeMEHThI
CTAaTHCTHKH, BepossiTHOCTH. KoMOuHaTOpHbIe 3agaum». «MaTeMaTHKa B MCTOPMYECKOM Pa3BUTHI

Coneprxanue paszziena «ApupMeTHKa» CIYKUT 02308 JUIs JaJIbHEHIIEro U3y4eHus yJaluMHUCs MaTEMaTHKU U CMEKHBIX TUCIUILINH, CIIOCOOCTBYET

Pa3BUTHIO BBIYHCIIUTEIILHOM KYJbTYPBI U JIOTUYCCKOTO MBIIIJICHUA, (I)OpMPIpOBaHI/IIO YMCHHA ITOJIB30BATHCA aJITOPUTMAMM, a TAKKC HpI/IO6pCTeHI/IIO
MPaKTUYCCKUX HABLIKOB, HCO6XOI[I/IMLIX B HOBCCI[HCBHOfI J)KU3HU. Pa3BUTHE NOHATHS O YHCIE CBA3aHO C HU3YUCHUCM pallMOHAIIbHBIX YUCCII:
HaTypaJIbHBIX YUCEII, OOBIKHOBEHHEBIX U JCCATHYHBIX 11p06e171, IMOJIOKHUTECJIBHBIX U OTPULATCIIBHBIX YHUCCIIL.

CO,Z[Cp)KaHI/IC pasaciia «HucaoBble H 6yKBeHHbIe BbIpaKCHUA. YI)aBHeHI/IH» (I)OpMI/Ip}IIOT 3HaHUA O MAaTEMATHYICCKOM SA3BIKC. CYIJ_[CCTBCHHa}I POJib
IIpHu 5TOM OTBOJAUTCA OBJIAICHUTIO (bOpMaJ'ILHLIM arrmapaTom 6yKBCHHOFO HUCYHUCIICHUSI. I/ISyquI/IC MaTcpurajia CHOCO6CTByCT q)OpMI/II)OBaHI/IIO y
yYHamuxcsa MaTEMaTHYCCKOTO arrapara peeHud 3agaq ¢ IOMOIIBIO ypaBHeHHfI.



Copepxanue pasgena »I'eomerpudeckue ¢purypol. U3mepenne reomeTpu4ecKux BeJTHYMHY,
bopmupyeT y ydamuxcs NOHATUS TE€OMETPUIECKUX (UTYp Ha TUIOCKOCTH U B IPOCTPAHCTBE, 3aKJIaIbIBACT (DOPMUPOBAHUS TEOMETPUUECKON «peun»,

Pa3BUBACT MMPOCTPAHCTBCHHOC B006pa)KCHI/Ie H JIOrM4C€CKOC MBIIIJICHHUC.

Copneprxanue pazziena «JaeMeHThbl CTATUCTHKHU, BeposATHOCTH. KoMOuHATOPHBIE 3a1a4um» - 0053aTEIbHBIN KOMIOHEHT MIKOJIBHOTO
00pa3oBaHMsl, YCUIMBAIOIIUI €r0 IPUKIIAJHOE U MPAKTHYECKOE MPUMEHEHHE. DTOT MaTepral HE0OX0AUM Tpexk/Ie BCero A (OPMUPOBAHUS Y
yyamuxcst QyHKIIMOHAIBHOW TPaMOTHOCTH, YMEHUSI BOCHIPUHUMATD U KPUTHYECKU aHAJTM3UPOBATh HH(POPMALIHIO, TIPEACTABICHHYIO B PA3IMYHBIX
(dopmax, MOHMMATh BEPOSITHOCTHBIN XapaKTep MHOTHX peallbHbIX 3aBUCUMOCTEH, IPOU3BOAUTH IPOCTEHIIINE BEPOSATHOCTHBIE pacuéThl. M3yueHue
OCHOB KOMOMHATOPHKH MO3BOJIUT YYaIleMyCsl OCYIIECTBIATh PACCMOTPEHUE ClIy4yaeB, Hepedop BApUaHTOB, B TOM YUCIIE B MPOCTEHIINX MPUKIIATHBIX
3aa4ax.

Paznen «MaremaTuka B HCTOPUIECCKOM PAasBUTHU» IIPCAHA3HAUCH IJIA (bOpMI/IpOBaHI/IH HpeI[CTaBJ'IGHI/Iﬁ 0 MaTeMaTHKE KaK 4acTH YEJI0BEUECKOM
KYJIbTYPBbI, IJIA O6IJ.[CFO Pa3BUTHSA IIKOJbHHUKOB, I CO3JJaHHA Ky.]'[BTypHO-PICTOpH‘I@CKOﬁ Cpcabl O6y‘{eHH$I.

Conepxanue Kypca anzeopul B 7-9 kilaccax IpeACTaBICHO B BUJIE CIEAYIOLINX PA3IEIOB: «AJredpa», «UncjioBbie MHOKECTBAY,
«DYHKIUN», «DJIeMEeHTbI NPUKJIATHOH MATEMATHKN», «AJIredpa B HCTOPHYECKOM Pa3BUTHI

Copnep:xanue pazzena «Aaredpa» GopMupyeT 3HaHHUSI 0 MAaTEMAaTUYECKOM S3bIKE, HEOOXOIMMBIE /Ul PEIlIeHUs] MaTeMaTUUECKUX 3a/a4, 3a1a4 13
CMEKHBIX TUCITUIUINH, a TAK)Ke MPaKTHUECKUX 3a7ad. M3yueHue Mmarepuana crnocoOCTByeT (POPMUPOBAHHIO Y YUAIIUXCS MATEMAaTUYECKOTO arnmapaTa
pelieHus 3a/1a4y ¢ MOMOIIbI0 YPAaBHEHUHN, CUCTEM YPABHEHHI 1 HEPABEHCTB.

Matepuan 1aHHOTO pazjiena MPeICTaBIeH B aCIEKTe, CIOCOOCTBYIONIEM (POPMUPOBAHHUIO Y YUAILIUXCSl YMEHUS TOJIb30BaThCS alTOPUTMAaMH.
CymiecTBeHHas poJib MPU 3TOM OTBOAUTCS PA3BUTHUIO AJITOPUTMHYECKOTO MBILUIEHUS — BAXKHOM COCTABISIOIIEH UHTEIJIEKTYaIbHOTO Pa3BUTHUS
YeJloBeKa.

Conepxanue pazena «UncjaoBble MHOKeCTBA) HAIEJIEHO HA MaTEMaTHYECKOE pa3BUTHE ydaluxcs, GopMHUpOBaHUE Y HUX YMEHUS TOYHO, CXKATO
U SICHO M3JIaraTh MBICJIM B YCTHOM U MMCBMEHHOW peun. Marepuai pasjiena pa3BUBaET IOHATHE O YUCIIE, KOTOPOE CBSI3aHO C U3YUYEHUEM
JNENUCTBUTENBHBIX YHCET.

Lenb conepxxanus paznena « OyHKIUKW» - TOTYYEHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAaHUN 0 (DYHKIIMM KaK Ba)KHEUIIeH MaTeMaTH4eCKOi Moienu Jis
OIMCAaHMS U MCCIEIOBAHNUS TPOLIECCOB U SIBIEHUHN OKpYyXkaromiero Mupa. CooTBETCTBYIOIIMN  MaTepuai CocoOCTBYET pa3BUTHIO BOOOPAKEHUS U
TBOPYECKHUX CIIOCOOHOCTEN ydaluxcs, YMEHHIO HCIIOIb30BATh PA3IUYHBIC S3bIKM MATEMATUKH (CIIOBECHBIN, CHMBOJIMYECKUN, TpaUUECcKuil ).



Copepxanue pa3fena « JjaeMeHThl NPUKJIAAHON MATeMaTHKN» PACKPBIBAECT MIPUKIAIHOE U MPAKTHUECKOE 3HAYCHHE MAaTEMAaTHKH B
COBpeMeHHOM Mupe. MaTepuan J1aHHOTO pasjiena Crioco0CTByeT (POPMUPOBAHUIO YMEHUS MPECTABIATh U aHAIU3UPOBATh PA3TUUHYI0 HHPOPMAIHIO,
MMOHUMAHHUIO BEPOATHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Paznen «Adjre6pa B HCTOpHYECKOM Pa3BUTHNY IpeIHa3HAaueH Al GOPMUPOBAHUS MIPEACTABICHUI O MaTeMaTHKe KaK YaCTH YeJI0BEUECKOM
KYJIbTYpBbI, 17151 OOIIET0 Pa3BUTHS UIKOJIBHUKOB, CO3/IaHUS KYJIbTYPHO-UCTOPUUECKOHN cpeiibl 00yUeHHs.

Conepixanue Kypca ceomempuus 7-9 Kiiaccax IpeICTaBICHO B BUJIE CICAYIOIIMX COACPKATEIbHBIX pa3zenoB: «['eoMmeTpuyeckue (purypon»,
«/3MepeHne reoMeTpMYeCKUX BeJMYNH», «KoopauHaTe», «BekTopbny

Conepxanne pasnena «['eomerpudeckue PUrypbD» CIIyKUT 02301 ISl TATBHEHUINIETO U3YUEHUS yIalllUMHUCS TeoMeTpun. 3yueHnne
MaTepuaia crocoOCTByeT (GOPMHUPOBAHUIO Y yUAIIMXCS 3HAHUN O TeOMETPUUECKOM (pUrype Kak BakKHEUIIeH MaTeMaTHYeCKOi MOIETHN JIJIsl ONMCAHUS
peanbHOTO Mupa. ['1aBHas 1enh JAaHHOTO pa3ziesia - Pa3BUTh Y yUaIUXCs BOOOpaXKEHUE U JIOTHYECKOE MBIIIUICHUE MMYyTEM CUCTEMATHUYECKOTO
W3YYEHUS CBOICTB IeOMETPHYECKUX (UTYp M MPUMEHEHHS 3TUX CBONCTB MPHU PELICHUH 33/1a4 BBIYHCIUTEIBHOIO U KOHCTPYKTHUBHOTO XapaKTepa.
CymiecTBeHHAsI POJIb PU 3TOM OTBOAMTCS PAa3BUTHIO FEOMETPHUSCKON HHTYHIMH. CodeTaHne HArsTHOCTH ¢ ((OPMaTbHO-IOTHISCKUM TTOIX0A0M
SIBJISIETCS] HEOThEMJIEMOM 4acThIO0 FEOMETPUUYECKUX 3HAHUM.

Conepxanue pasnena «A3MepeHne reoMeTpuYeCKHX BeJTHYUH» PACIIUPSICT U YIITYOJISIeT IPEICTABICHUE yJaluxcss 00 U3MEepEHUSIX JUIHH,
YTJI0B U TUIOMIaiel GuUryp, cnocoocTByeT (GOPMUPOBAHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX KaK MPU PEIIEHUU TeOMETPUUIECKUX 3a/1a4, TaK U B
MOBCEIHEBHOMW KU3HU.

Cogepxanue pa3nenoB «KoopamHaTbi», « BekTopbl» pacimpseT u yriay0oaseT npeAcTaBIeHUs yYalluXxcsi O METo 1€ KOOPAMHAT, pa3BUBAET
yMEHHUE MTPUMEHATH alNreOpanyecKuii anmapar nIpu pelieHur TeOMETPUUYECKUX 3a]1a4, a TAKKe 3a7a4 CMEKHBIX TUCIUILIHH.
Pasnen «I'eomeTpusi B MCTOPHYECKOM Pa3BUTHM, COJIEPKaHUE KOTOPOTO (hparMEHTapHO BHEAPEHO B U3JI0KEHHE HOBOTO MaTepuana CBeleHus 00
aBTOpPaX M3y4aeMbIX (DAKTOB U TEOPEM, UCTOPUM UX OTKPBITUSA, IpeHA3HAYEH 1JIs1 (OPMUPOBAHUS TIPEICTABIICHUN O TEOMETPUHU KaK YacTH
4eN0BEYEeCKON KYNbTYPHI, ISl O0IIEro pa3BUTHs MIKOILHUKOB, ISl CO3/IaHUs KYJIbTYPHO-UCTOPHUECKOMN Cpeibl 00ydeHu .

MecTo Kypca MaTeMAaTHKH B Y4eOHOM IJIaHe

bazucHbril yueOHBIN (00pa3oBaTeNbHBIN) TUIAH HA U3YYCHHUE MaTeMaTHKH B 5-9 Kjaccax OCHOBHOW IIKOJBI OTBOAMWT 5 y4eOHBIX YacOB B
HEJIeNI0 B TE€YCHHE KaXKJ0T0 rojia o0yueHusi, Bcero 87549acoB

JInuHOCTHBIE, MeTanpeAMeTHbIE U NPeAMeTHbIe Pe3yJabTaThl
OCBOEHHMS CO/IepKaHusl Kypca

[TporpaMma 1o3BoJIsIET JOOUBATHCS CIIETYIOMINX PE3yIbTaTOB OCBOSHHMS 00pa30BaTEeIbHON IPOrPaMMbI OCHOBHOT'O O0IIET0 00pa30BaHUs:



JUYHOCHIHbLE:

OTBETCTBEHHOTO OTHOUICHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH OOYy4aroIIMXCsl K CAMOPA3BUTUIO U CaMOOOpPa30BaHUIO Ha OCHOBE
MOTHUBALMH K 00y4EHHIO U [TO3HAHUIO;

(dopMHpOBaHUS KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOLICHMM M COTPYIHHUYECTBE CO CBEPCTHMKAMH, CTApIIMMU M MIAAIIUMH B
00pa3oBaTeNbHOM, y4eOHO-HCCIIEA0BATENbCKOM, TBOPUECKOM U IPYTrUX BUAAX AEATEIbHOCTY;

YMEHHUS SICHO, TOYHO, I'PaMOTHO H3jaraTb CBOM MbICIIM B YCTHOM M NHCBMEHHOH peud, MOHUMAaTh CMBICJI IIOCTaBJIEHHOW 3a/ayH,
BBICTpAauBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEDPHI;

IEPBOHAYAJILHOTO MPEJCTABICHUA O MAaTeMaTHYECKOM Hayke Kak cdepe 4elnoBEe4eCKOH IesTeNbHOCTH, 00 3Tamax e€ pa3BUTHS, O e
3HAYMMOCTH JJIsl Pa3BUTHUS LIMBUJIM3ALMY, OCO3HAHUS BKJIaJla OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HAyKH, TATPHUOTH3MA, YBAKEHHUSI
Kk OrtedecTBy;

KPUTUYHOCTH MBILIUIEHUS], YMEHUS PAaCllO3HABATh JIOTHYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJIIMYATh FMIIOTE3Y OT (aKTa;

KPEaTUBHOCTHU MBIIIJICHUS, MHULIMATUBBI, HAXOAUYMBOCTH, aKTUBHOCTH TP PEILICHUH apu(PMETHUECKUX 3a/1a4;

YMEHUS KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTaT YyUeOHONH MaTeMaTHUECKON AEATEIbHOCTH;

(bopMHpOBaHUs CIIOCOOHOCTH K SMOLIMOHATIBHOMY BOCIIPUATHIO MaTEMAaTHUYECKUX OOBEKTOB, 3ajiay, peIICHHUH, pacCy X ACHUH;

MemanpeOMemete:

YMEHHsI CaMOCTOSITEIbHO OIMPEAETsATh IeNM CBOEro oOyueHHus, CTaBUTh U (OpMYyIUpOBaTh AJs ceOs HOBBIC 3a7aud B yu€be, pa3BUBATh
MOTHUBEI 1 MHTEPECHI CBOEH MO3HABATEILHON JEATEIIbHOCTH;

® CrIOCOOHOCTH CaMOCTOSITENIFHO IUIAHUPOBATh AJbTEPHATUBHBIC MYTH JOCTHXKEHUS LEJeH, OCO3HaHHO BBIOMpaTh HambOosee >PPEeKTHBHbIE
CIOCOOBI pelIeHnsl y4eOHBIX U TO3HABATENbHBIX 3a/1a4;
® YMEHHUs OCYLIECTBIIATH KOHTPOJIb 110 00pa3Ily U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI;

CIIOCOOHOCTH a/IeKBaTHO OLIEHWBATh IPaBUWJIBHOCTh WM OIUMOOYHOCTH BBINOJHEHUS Y4eOHOM 3amaun, €€ OOBEKTHBHYIO TPYIHOCTb U

COOCTBEHHBIE BOZMOXKHOCTH €€ PelleHUs;

YMCHHA YCTaHABJINBATL ITPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTD JIOTUYCCKUEC PACCYKACHUS, YMO3AKIIFOYCHUA (I/IH,HYKTI/IBHBIC, ACAYKTUBHBIC U

10 aHaJIOFI/II/I) U BBIBOJHBI,

YMCHUA CO3aaBaTb, HNPUMCHATHL U Hp606p330BI)IBaTI) 3HAaKOBO-CUMBOJIMYCCKHUE CPEACTBA, MOACIIM M CXEMbI JIA PCUHICHUA y’—Ie6HBIX n

IIO3HABaTCIbHBIX 3aJ1a4,

Pa3sBUTHA CIIOCOOHOCTH OpraHnu30BbIBATH y‘-IC6HOC COTPYAHHUYICCTBO U COBMCECTHYIO ACATCIILHOCTL C YYHUTCICM U CBECPCTHUKAMH: OIPCACIATH

LeJH, pacupenensaTh GyHKIMU U POJU YYAaCTHUKOB, B3aUMOJIEHCTBOBATh M HAXOAMUTH OOIIME CIIOCOObI pabOThI; yMEHUs paboTaTh B IpyIIIe:
HaxXoAuTh oOllee pelleHne M pas3periath KOH(UIMKTBI Ha OCHOBE COIJIaCOBAaHMs NO3MLIMN W yu€Ta HMHTEpPEecOB; CIyllaTh MapTHEPA;
(dbopMynMpoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;



e (dopMupoBaHUS Y4EOHOW M OOIIETIONH30BATEIBLCKON KOMIETEHTHOCTH B OOJACTH HCIOJB30BaHUS HH(DOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
texnosoruit (MKT-kommereHTHOCTEH);

® TIEpPBOHAYATILHOTO MPEACTABICHUS 00 HAEAX U 0 METOAaX MaTeMaTUKH Kak 00 YHUBEPCAIbHOM SI3bIKE€ HAYKU M TEXHUKU;

® pPa3BUTHS CIIOCOOHOCTH BUJETh MATEMAaTUUYECKYIO 3a/1auy B JPYTUX AUCLUUIUIMHAX, B OKPY>KAIOLIEH JKU3HH;

® YyMEHHS HAXOJIUTh B PA3IUYHBIX MCTOYHHKAX MH(OpMAIMIO, HEOOXOAMMYIO Ul PEUICHHs MaTeMaTHYeCKHX MpoOiIeM, U NpPEACTaBiIsATh €€ B
MOHATHOMW (hOpMe; IPHUHUMATH PEIICHHE B YCIOBUAX HEMOJIHON M N30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(OPMALINY;

e yMEHHUS IMOHUMAaTh M MCHOJIb30BaTh MaTEMaTHUYECKUE CPEICTBA HAIVISIHOCTH (PUCYHKH, YEpPTEXKHU, CXEMbl U [p.) Ul WIUIIOCTpAIUH,

WHTEpIpEeTaINH, apryMEHTALIUN;

YMEHHMSI BBIIBUTaTh TUIIOTE3bI IPU PEIICHUN YUEOHBIX 3a/1a4 U MOHUMAaHMsI HEOOXOIMMOCTH UX IPOBEPKH;

MIOHUMAaHHUS CYILIHOCTH aJIrOPUTMUYECKUX MPEANNCAHUN U YMEHUS IeCTBOBATh B COOTBETCTBUHU C IIPEIOKEHHBIM AIITOPUTMOM;

YMEHUS CAMOCTOSITENTHO CTaBHUTH IIEJIH, BRIOMPATh U CO3[1aBaTh aJITOPUTMBI [T PEIICHUS y4eOHBIX MaTeMaTHUECKUX PoOIeMm;

CTIIOCOOHOCTH IIJIAHWPOBATh M OCYIIECTBIISATH IEATEILHOCTD, HAIIPABICHHYIO HAa PELICHUE 33/1a4 HCCIIEJOBATEIBCKOTO XapaKTepa

npeomemmbole:

® 0CO3HAHUE 3HAYECHUS MAaTEMaTUKU JJIsl IOBCEITHEBHOM JKU3HU YEJIOBEKA;
® MIPE/ICTABJICHUS O MaTEMaTUYECKON HayKe Kak cepe MaTeMaTH4YeCKON AesITeNbHOCTH, 00 ATanax e€ pa3BUTHUs, O €€ 3HAUMMOCTH JIJISl pa3BUTHS
LMBUJIN3ALUY;

e yMeHus paboTaTh C MAaTEMaTUYECKUM TEKCTOM (CTPYKTypHUpOBaHHE, N3BJI€UEHHE HE00X0IMMOM HH(OPMALINK), TOYHO ¥ TPAMOTHO BBIPAXKaTh
CBOM MBICJIM B YCTHOM M MUCbMEHHOMN pedH, IPUMEHSISI MaTEMaTHUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, UCIIOIb30BaTh PA3IMYHbIC SI3BIKU
MaTEeMaTHKH (CIOBECHBII, CHMBOJINYECKUH, rpauieckuil), pa3BUTHsI CHOCOOHOCTH OOOCHOBBIBATh CYX/IEHUS, IPOBOAUTH KIACCH(PHUKAIINIO;

e BiaJeHus 0a30BbIM NOHATUHHBIM aIlllapaToM: UMETh MPECTABIEHUE O YHCIIE, IPOOH, MPOLIEHTaX, 00 OCHOBHBIX F€OMETPHUUECKUX 00BEKTaX
(Touka, mpsimasi, JIoMaHasl, yrojl, MHOTOyroJbHUK, MHOTOTPaHHHUK, KPYT, OKPY>KHOCTb, 11ap, chepa u mp.), PoOpMUPOBaHUS IPEICTABICHUN O
CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B pEaIbHOM MHPE M Pa3IMYHbIX CI0CO0aX UX U3y4EHHUS,;

® TPAKTUYECKH 3HAYMMbIC MAaTEMAaTUUECKHE YMEHHS ¥ HABBIKH, X MPUMEHEHHE K PEIICHUI0 MAaTeMAaTHIYECKUX M HEMAaTeMaTHYEeCKHX 3a/1ad,
IpeJnoiaratolyue yMeHus;

® BBINOJHSITH BEIYUCIECHUS C HATYPATHHBIMU YHCIAMH, OOBIKHOBEHHBIMH U JECSITHUHBIMH IPOOSMU MOJTOKUTEIBHBIMU U OTPUIIATEIbHBIMU
YHCJIaMU,

¢ pClaTh TCKCTOBBLIC 3aa4UN apI/I(I)MCTI/I‘-IeCKI/IM CIIOCOOOM U C IIOMOIIBIO ypaBHeHHﬁ;



e 1300paxkaTh GUTypHl HA MIIOCKOCTH;
® HCIIOJIB30BATh TEOMETPHUCCKUH «SI3bIK» JJISl ONMCAHUS IPEMETOB OKPYKAIOIEr0 MHUPAa;
®  U3MEpSTH JJIMHBI OTPE3KOB, BEIMYHUHBI YTIIOB, BBIYUCIATH IIOMAAN U 00BEMBI QUTYD;

® pacrno3HaBaTh U U300pakaTh PaBHbIC 1 CHMMETPHUYHbIE (PUTYpHI;

® TIPOBOJUTH HECIIOKHbBIE MPAKTUYECKHE BBIUMCICHUS C IPOLIEHTAMH, UCIIOJIb30BAaTh MPUKHUJIKY U OLIEHKY;

® BBINOJHITH HEOOXOIUMBIE U3MEPEHUS;

® JCMOJIb30BaTh OYKBEHHYIO CUMBOJIUKY JIJISl 3aMIMCH OOIIMX yTBEPKIEHUH, POPMYJI, BBIpAKEHUH, YpaBHEHUIA;

® CTPOUTH Ha KOOPJAMHATHOM MIIOCKOCTU TOYKH IO 33/IaHHBIM KOOPJIMHATAM, OIPEIENIATh KOOPIUHATHI TOUYEK;

® YUTaTh U UCIOJB30BaTh HHGOPMAIINIO, TPEICTABICHHYIO B BUJI€ TaOIHUIIbI, TUArPaMMBbl (CTOIOUATON UM KPYTroBOil), B rpad)uuecKoM BHUJIC;
® pemath NPOCTEHIINEe KOMOMHATOPHBIC 3a7a4u TepeOOPOM BO3ZMOKHBIX BAPUAHTOB.

COJAEPKAHUE KYPCA MATEMATHKMH 5-6 KJIACCOB.

Apugpmemuxa
HarypajibHble ynciia
e Psan HaTypasnbHBIX uncell. JlecaTU4HAs 3anKCh HaTypalbHbIX uncesl. OKpyriieHHe HaTypaJIbHbIX YUCEIL.
KoopaunaTHslii 1yd.
CpaBHeHue HaTypaibHbIX uncen. Cll0KeHNe U BBIYMTAHUE HATypallbHbIX yKcell. CBOMCTBA CIOKEHUS.
YMHOX€EHUE U JIeJIeHNe HaTypallbHbIX uncell. CBoiicTBa yMHOKeHUs. Jlenenue ¢ octaTtkoM. CTeneHp yncia ¢ HaTypaJIbHbIM I10Ka3aTeleM.
Jlenutenu U KpaTHble HaTypanbHOro yucia. Hanbonbmuit obuwmii nenutens. Haumensiee oOmiee kpatnoe. [lpru3Haku genMmocTy Ha 2, Ha 3,
Ha 5,Ha 9, Ha 10.
IIpocTeie u cocTraBHbIE uncna. PaznokeHue yncen Ha MPOCThIE MHOKUTEIH
e Pemienue TeKCTOBBIX 33a4 apU(PMETUYECKUMH CIIOCOOAMH.

Apodu
e OObIkHOBeHHBIE poOu. OCHOBHOE CBOMCTBO poOu. Haxoxaenue npobu ot uncia. Haxoxaenue yncna no 3HaueHuto e€ npodu. [IpaBunbHbIe
Y HeMpaBUIbHBIE ApoOu. CMelIaHHbIe Ynca.

e (CpaBHeHHE OOBIKHOBEHHBIX Ip0o0€il U cMelIaHHbIX yncell. ApudmMernyeckue 1eHCTBUS ¢ OOBIKHOBEHHBIMH IPOOSMHU M CMEIIaHHBIMU YHCIIaMHU.



e Jlecatuunbie qpoou. CpaBHEHUE U OKPYTIICHHUE JECATHYHBIX Opobeii. Apudmernueckue AeUCTBUS C AeCATUYHBIMU ApoOsmu. [Tpukuaku
pe3ynbTaToB BeIUMCICHUH. [IpeacTaBnenue necaTuaHoN qpodu B BUJIe OOBIKHOBEHHOM IPpOOU ¥ OOBIKHOBEHHOM B BHJIE ICCATUIHOM.
beckoneunsle nepuoanyueckue AecaTuyHbie qpoou. Jlecstuunoe npuodamxeHre oObIKHOBEHHON APOOH.

e Ortnomenue. [IporieHTHOE OTHOWIEHHE ABYX yKcen. [leneHne ynciaa B JAaHHOM OTHOIIEeHHH. MacmTal.

e [Ipomopuwmsi. OcHOBHOE CBOMCTBO Tipornopiinu. [IpssMast u oOpaTHas MPOMOPIHOHAEHBIC 3aBUCHIMOCTH.

e [Ipouentsl. HaxoxaeHnue npoueHToB oT uncia. HaxoxaeHue yncia no ero npoueHTaM.

e Pemenue TeKCTOBBIX 3a/1a4 apU(PMETHUECKUMHU CIIOCOOAMH.

PanuonanbHbIe YncIa
e [lonoxwurenpHble, OTpULATENbHBIE YUCiIa U Yncio 0.
e [IporuBonosoxusie uncina. Monyip yucia.
e Ilenbie uncna. PanponansHble yncna. CpaBHEHUE pallMOHATBHBIX Yyucel. ApudMeTndeckre AeHCTBHS ¢ pallMOHANbHBIMU yuciaMu. CBoiicTBa
CJIOKEHMSI U YMHOXKECHHS PallMOHAIIBHBIX YHACEI.
e KoopaunatHas npsmMasd. KoopauHaTHas INIOCKOCTS.

Beau4unbl, 3aBUCMMOCTH MKy BeJINYMHAMU.
e EnuHUIbB AMUHEL, TUIOMIAIH, 00bEMA, MACChI, BPEMEHU, CKOPOCTH.
o [lapamertpsl 3aBUCHMOCTel Mex 1y BenuunHaMmu. [IpencraBienue 3aBucumocteil B Buae Gopmyin. Beraucnenus mo popmynam.

YucnoBbie 1 OyKBeHHbIE BbIPasKeHHsl. Y PaBHEHHUS.
e UuncnoBsle BeIpaXXeHMs. 3HAUEHNE YUCIOBOrO BbIpaxkeHUs. [Iopsiok NeiCTBHI B UMCIIOBBIX BBIpaXXEHUAX. bykBeHHbIE BbIpaskeHUs. PackpeiTne
cko0ok. [TooOHBIE cllaraemble, MpUBEIEHUE MTOI00HBIX ciaraeMbiXx. @OpMYyIIbL.
e VpasHenus. Kopens ypaBHeHus. OCHOBHBIE CBOICTBa ypaBHEHU. PelieHne TeKCTOBBIX 3aj1au ¢ TOMOILBIO YPAaBHEHUH.

JIEeMEeHTBI CTATHCTHKH, BepoATHOCTH. KoMOMHaTOpHBIE 3a7a4n.
e [IpencraBneHue TaHHBIX B BUAE TAOJIUILI, KPYTOBBIX U CTOJOYATHIX AUArpaMM, IpaduKoB.
e C(Cpennee apudmerndeckoe. CpenHee 3HAUCHUE BETHYUHBI.
e CnyuaiiHoe coObiTHE. JIOCTOBEPHOE U HEBO3MOXKHOE COOBITHS. PenieHre KoMOMHATOPHBIX 3aa4.

I'eomerpuueckue puryposr.U3mepennst reomeTpu4ecKuX BeTHYUH
e Orpesok. IlocTpoenue orpeska. JlnmuHa oTpeska, lomaHol. MI3MepeHne IIMHbI 0Tpe3Ka, IOCTPOEHUE OTpe3Ka 3aJaHHON AynHEL. [lepumerp
MHoroyrojasHuka. [lnockocts. Ilpsamas. JIyy.



e Vron. Buasl yrinos. I'pagycHas mepa yria. Mi3mepeHne U mocTpoeHue yrioB ¢ IOMOLIBIO TPAHCIIOPTHPA.

o IIpsmoyromnsauk. KBagpar. Tpeyronbauk. Buabl TpeyroiabHukoB. OKpy)KHOCTB U Kpyr. JnuHa okpyxxHocTa. HYucro [ 1.

e Pagenctso ¢uryp. [lonstue u cBoiictsa miomaau. Ilnomans npsMoyronbHuka u kBaapara. [lnomans kpyra. Ocb cumMmMeTpun (GpUrypsl.

e Harmsannble npeacTaBieHus O MPOCTPAHCTBEHHBIX (Urypax, TaKUX Kak: MPsAMOYTOJbHBIN Napajjienenunes, Kyo, nupamuia, LHIMHIP, KOHYC,
miap, cepa. Ilpumepsl pa3BEPTOK MHOTOTPaHHUKOB, MIIMHAPA, KOHYca. [loHsTHe 1 cBoiicTBa 00bEMa. OOBEM IPSIMOYTOJIBHOTO
napajJiesienunesa u Kyoa.

e Bsaumnoe pacnonoxenue IByx npsamsix. [lepnenaukynspusie npsmMsle. [lapainensHbie npsMeie.

e (OceBas U LEHTpaJIbHasi CAMMETPHH.

MareMaTHKa B HCTOPHUYECKOM Pa3BUTHH.

Pumckas cucrema cuncienus. [lozunmonnsie cucreMsl cuucienus. O6o3nauenue uudp B pesueit Pycu. Ctapunnabsie Mepbl 11HbL. BBeneHue
MeTpa Kak eIMHULbI JUIMHBL. MeTpuueckas cuctema mep B Poccu, B EBpone. Mcropus opMupoBanusi MaTeMaTH4ECKUX CUMBOJIOB. J[pobu B
Basunone, Erunre, Pume, Ha Pycu. OTkpeiTHe AecaTuyHbIX ApoOeit. Mup npocteix uucen. 3omotoe ceuenue. Yucno 0. [losiBinenne oTpuniatenbHbIX
YHUCEIL.

JI.d.Maruaunkuid. I1.JI.YeObmes. A.H.Konmoropos.

COJAEPKAHUE KYPCA AJITEBPBHI 7-9 KJIACCOB

< AJredOpanyeckKye BbIPAKCHUS

Bripaxkenue ¢ nepeMeHHbIMU. 3HAUCHHUE BBIPAXKEHUS C IEPEMEHHBIMU. JlomycTrMbIe 3HaU€HUsI IEpeMEHHBIX. ToxaecTBO. TOXIeCTBEHHBIE
peoOpa3oBaHus alredpanyeckux BoIpakeHUi. Jl0ka3aTeabCTBO TOXKIECTB.

CreneHnsb ¢ HaTypaJabHBIM ITOKa3aresneM U e€ cBoiicTBa. OnHowieHbl. OqHOWIEH cTaHAapTHOrO BUJa. CTeNeHb OAHOWIEHA. MHOTOWIEHBI.
MHorouneH crannapTHoro Buaa. CreneHb MHOrowieHa. Clo)eHue, BBIMUTAHNE U YMHOKEHHE MHOTOWIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOKEHHS:
KBaJpaT CYMMBI M KBaJpaT pa3HOCTH JIBYX BBIPAKEHUI, IPOU3BEIECHUE CYMMBI U PA3HOCTH JIBYX BBIpAKECHMN. Pa3nokeHne MHOrouieHa Ha
MHOKUTENH. BoiHECeHHe MHOXKUTENS 3a CKOOKH. MeTon rpynnupoBku. PazHocTs kBaspaToB ABYX BbIpaxeHHuil. CyMMa U pa3HOCTh KyOOB JABYX
BbIpakeHMi. KBagpaTtHslil TpéxuneH. Kopens kBagpaTHOro TpéxwieHa. CBOMCTBA KBaIpaTHOTO TpExwieHa. Pa3nokeHne KBaJApaTHOrO TPEXUIEHa Ha
MHOXUTEIN



Pannonansubie BeipaxeHus. L{ensie Beipakerus. J[poonsie BeipakeHus. Parmonanbras 1po6s. OCHOBHOE CBOWCTBO paIliOHAIBHON JPOOH.
Crno>xeHue, BBIYMTaHNUE, YMHOXKEHHUE U JIeJICHHE pallMOHaIbHBIX IpoOeil. Bo3Benenue panmonanbHoOM 1podu B creneHb. Tox1eCTBEHHbIE
npeoOpa3oBaHus pallMOHAIBHBIX BeIpaXeHUH. CTENeHb C LEeNbIM MTOKa3aTeeM U e€ CBOMCTBA.

KBanparubie kopHu. ApudmMernyeckuil KBaapaTHbIM KOPEHb U ero cBoiicTBa. ToxaecTBeHHbIE MpeoOpa3oBaHus BhIPAXKEHUN, COAEPIKAIINX
KBaJIpaTHbIE KOPHHU.

% YpaBHeHHSs

VYpaBHenue ¢ onHoI nepemeHHoi. Kopenb ypaBHeHusi. PaBHOcuibHbIE ypaBHeHHs. CBONCTBA ypaBHEHHUI € OJIHOM MepeMeHHON. YpaBHEHHUE KaK
MaTeMaTH4ecKas MOJIeb pealbHOU CUTYaIUH.

JIuneitnoe ypaBHenue. KBanpatHoe ypaBHeHne. @opmysia KOpHEN KBaJApaTHOro ypaBHeHus. Teopema Buera. PannoHanbHbie ypaBHeHUA. Pemenue
PAaBHOCUJIbHBIX YPaBHEHUH, CBOASIIMUXCSA K IMHEWHBIM WJIM KBaJApAaTHBIM ypaBHEHUSIM. PellleHne TEeKCTOBBIX 337a4 € IOMOILBIO PALIMOHATIBHBIX
YpaBHEHUH.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHEHUS ¢ IByMsI IepeMeHHbIMU. JInHENHOe ypaBHEHNE C IByMsI IEPEMEHHBIMU U €0 TpaduK.
CucreMbl ypaBHEHUH ¢ ABYMs NepeMeHHbIMU. ['paduueckuii METO ] pelieHns CUCTEMbI YpaBHEHUN C IByMsl epeMeHHbIMU. PerieHue
CUCTEM YpaBHEHUH METOJIOM MOACTaHOBKHU U cilokeHUs. CucTeMa IBYyX YpaBHEHHH ¢ JBYyMsI IEPEMEHHBIMU KaK MOJIEIb PeaIbHOU CUTYyallUu.

®,

< HepaBeHcTBa

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA. CII0)KEHHE U YMHOKEHNE YHCIIOBBIX HEpaBeHCTB. OlleHMBaHNE3HAYEHN BhIpakeHus. HepaBeHCTBO ¢ oHOM
nepeMeHHON. PaBHOCHIIbHBIE HEpaBeHCTBA. UMCIIOBBIE IPOMEKYTKH. JIMHEHHBIE M KBaJpaTHbIE HEPABEHCTBA C OJHOW IepeMeHHON. CucTeMbl
HEPABEHCTB C OAHOW ITEPEMEHHOM.

R/

 YucaoBble MHOKECTBA

MHOKeCTBO H €ro 3JeMeHThI. CIIOCOOBI 3aJlaHus MHOKecTBa.PaBHBIE MHOXKECTBA. HYCTOC MHOKecTBO. [logMHOXKECTBO. OnepauHH Hazg
MHO>KECTBaAMH. I/IJ'IJ'IIOCTpaI_II/ISI COOTHOIIICHUMN MCKAY MHOXCCTBAMHU C ITIOMOIIBIO JUarpamMm 3I>'IJ'ICpa. MHoxecTBa HaTypaJIbHbIX, OCJbIX,

m
pallnOHAJIBHBIX YHUCCIIL. PanmoHanbpHOE YHCIIO KaK I[p06L BuUIa ;, rAc m- Oejioc€ YrucCjo, a n —HAaTypaJlbHOC, U KaK OccKkOHEeUHas NnepruoaANICCKasa



necsituaHas ApooOs. [IpencraBnenne 06 upparmoHaAIbHOM Yucie. MHOXECTBO IEUCTBUTENBHBIX YKcell. [IpencraBiienne nelCTBUTENIBHOTO YUCia B
BHJIe OECKOHEYHOM HETIEPUOANIECKON NecaTuUHON Apoou CpaBHEHHE EeHCTBUTENBHBIX uncel. CBs3b MeX 1y MHOKecTBaMu N, Z, Q.

s DOYHKIHHA
YucaoBble yHKIUMN

OyHKIMOHATBHBIE 3aBUCUMOCTH Mex 1y BenuunHamu. [lonsatue Gpyaxmum. OyHKIUS Kak MaTeMaTHYecKasi MOJIeNb PeajJbHOro Mpolecca.
O6nacte omnpenenenus u o0nacts 3HaueHU (ynkuu. CrnocoOsl 3aganus ¢pynkuuu. I'paduk pynkmun. Iloctpoenue rpadukoB GyHKIUI ¢
nomouipo npeodpazosanuii puryp. Hymu ¢pynkmun. I[lpomexyrkn 3HakonocTossHeTBa GPyHKIMU. [IpoMexyTKH BO3pacTaHus U IPOMEKYTKU YObIBaHUS

GbyHKIIH.
JIuneiinas GpyHKuus, 06paTHAs IPONOPHHOHATLHOCTD, KBaApaTHdHas GyHKIHsA, GyHKIHS Y = VX , UX CBOMCTBA M rpaduKH.
YuciaoBbie NOCT€10BATETLHOCTH

[TonsiTre yncnoBoii nmocnegoBareabHocTH. KoHeuHble u 6eckoHedHbIe Mociae10BaTeIbHOCTH. CrocoObl 3a/1aHus TOCTIEI0BATEIbHOCTH.
Apudmerndeckast 1 reomeTpuyeckas mporpeccuu. CBoiicTBa 4lieHOB apu(MeTHIECKON U TeoMeTprudeckoi mporpeccuit. @opmybl 001Iero uieHa
apudmeTryecKoil u reoMeTpuuecKoil mporpeccuif. OpMysbl CyMMBI N —IEPBBIX YWICHOB apu(PMETUUECKON U TeoMeTpuueckoit mporpeccuif. Cymma
OeCKOHEYHOU TeOMETPHUECKO mporpeccu, y kotopoit |q| < 1. IlpencraBienue 6€CKOHEYHOM MEPHUOANICCKOM AECATHUHOM IPOOH B BUIE
OOBIKHOBEHHOH JIpO0OH.

& DJIeMeHThI NPUKJIATHON MATEMATHKH

Matemaruueckoe mozenupoBanue. [Iponentasie pacuérsl. DopmMyina CI0XKHBIX TPOLEHTOB. [IpnbnuxEHHble BbIUMCIeHHs. AOCOTIOTHAS U
OTHOCHUTelNbHas norpemHoctd. OCHOBHBIE NpaBuiia KOMOMHATOPUKU. YacToTa U BEpOSITHOCTH ciiydaiiHOro cooniTus. Kitaccuueckoe
ornpezeneHue BeposiTHocTH. HauanbHble cBeieHus 0 craTUcTHKeE. [IpeacTaBienne 1aHHbIX B BUJE TaOJINIl, KPYTOBBIX M CTOJIOUATHIX AUarpamm,
rpaduxoB. CTaTUCTHYECKHE XapaKTEPUCTUKU COBOKYITHOCTH JIaHHBIX: CpeJHEe 3HaueHue, MOJa, pa3Max, MeJuaHa.

7

< AJredopa B HCTOPHYECKOM PA3BUTHH.

3aposxeHue anreOpbl, KHUTa O BOCCTAHOBJIEHUH U MPOTUBOIIOCTaBiIeHnH Myxammena anb -Xope3mu. Vctopus popMupoBanust
MaTeMaTuueckoro si3bika. Kak 3aponunack uaes koopauHat. OTKpbITHE HPPAMOHATBHOCTU. V3 MCTOpUM BOSHUKHOBEHHUS (DOPMYIT JUIs



penieHus: ypaBHeHuM 3-i U 4-ii ctenenedd. Mcropus pasButus nmoHsatust ¢yHkiuu. Kak 3apoaunace Teopust BeposiTHOCTei. Ywmcia
®ubonauuun. 3amava Jl.ITuzanckoro (OGubOoOHAYYM) O KPOJIHUKAX.

JL.®. Maraunkuii. I1.J1.YeOpmme. H.M.Jlo6aueBckuii. B.S.BynskoBckuii. A.H.Kommoropos. ®@.Buer. I[1.depma. P.Jlekaprt.
H.Tapranes. J.Kapgano. H.A6enb. b.Ilackans. JI.IIuzanckwmii. K.I'aycc.

COJAEPKAHUE KYPCA TEOMETPHUH 7-9 KNIACCOB

% IIpocreiimne reomerpuueckue Gurypni

Tqua, InpsaMas. OTpe3OK, Jy4. Yron. Buapl YTJIOB. CMeXHBIC U BCPTUKAJIBHBIC YTJIBI. BI/ICCCKTpI/ICEI yria.

HepeCGKaIOH_[I/ICCH H IapaJlICIIbHBIC IIPAMBIC. HepHeH,Z[I/IKyHSIpHBIe IIpAMBIC. HpI/ISHaKI/I MapauiCJIbHOCTH IIPAMBIX. CsoiicTBa
mapauiCJIbHbIX IIPAMBIX. HepHCHI[I/IKy.HHp X1 HAaKJIOHHas K HpHMOﬁ.

X MHOI0VIroJbHUKH.

Tpeyronsauku. Buasl TpeyronbaukoB. MenunaHna, GuccekTpuca, BbICOTa, CpeHs JTUHUS TpeyrojabHuKa. [Ipu3Haku paBeHcTBa
TpeyroabHUKOB. CBOMCTBA U MPU3HAKU PaBHOOEAPEHHBIX TPEYrodbHUKOB. CepeAMHHBIN NeprneHauKysp orpe3ka. CymMMa yrioB

TpeyrojbHuKa. BHemHue yrisl TpeyronbHuka. HepaBeHcTBO TpeyronbHuKa. COOTHOLIEHUS MEXYy CTOPOHAMM U YIJIaMU TPEYTOJIbHUKA.

Teopema ITudaropa.

[Tono6ublie TpeyronpHuky. [Ipu3Haku mo1o0us TpeyroabHUKOB. TOUKH MepeceueHus: MeauaH, OUCCEKTPUC, BHICOT, TPEYTOJIbHHKA,
CEepPEeNMHHBIX MEPICHANKYIIPOB CTOPOH TpeyroiabHuKa. CBONCTBO OMCCEKTPUCH TpeyroibHUKA. Teopema Daneca. MeTpuueckre COOTHOIICHUS

B IIPSIMOYTOJILHOM TpeyroyibHuke. CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOTO yria MpsIMOYroJbHOIO TpeyroibHUKa U yriaos ot 0 go 180°.

(DOpMYJ'ILI, CBA3BIBAOIINEC CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC OJIHOT'O U TOTO K€ yTIJIa. Pemenue TPCYTrOJIbHUKOB. TeopeMa CHUHYCOB 1

TCOpEMa KOCUHYCOB.

Yetbipéxyronpuuku. [lapamnenorpamm. CBoMCTBa U MpU3HAKK Mapaiienorpamma. [IpsMoyronbHuK, poM0O, KBaapaT, X CBOMCTBA U

npusHaku. Tpanenus. CpeqHss TMHAA Tpalellud U €€ CBOMCTBA.

MHoroyronsHuKH. Beimykiibie MHOTOyroibHUKA. CyMMa yIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA. [[paBUIbHBIE MHOTOYTOJIBHUKHY.

K/

% OKpVKHOCTL M Kpyr. I'eoMeTpuuecKkye nNocTpoeHust




OKpYKHOCTb M KPYT. DJIEMEHTBI OKPYKHOCTHU U Kpyra. LleHTpasibHbie 1 BiMcaHHbIE yribl. KacatenbHas K OKpY>KHOCTH U €€ CBOMCTBA.
Bsaumnoe pacronoxenue npsmMoii u okpyxHoctu. OnucanHas U BOIUCaHHAsI OKPY>KHOCTH TPEyroyibHUKA. BriicanHble 1 onucaHHbie
‘IeTpréXYTOJIbHI/IKI/I, HUX CBOMCTBA U IIpU3HAKH. Broucannsie u onucaHHbIe MHOT'OYT'OJIbHUKH.

I'eomerpuueckoe mecto Touek ('MT). CepequHHbBIN EPICHAUKYISAP OTpe3Ka U ouccekTpuca yria kak ['MT.

['eomeTpryeckue NOCTPOSHUS LIUPKYJIEeM U JHHelKoi. OCHOBHbIE 337]aui Ha MOCTPOEHHE: IOCTPOSHHUE YIiia, PABHOTO IaHHOMY, IIOCTPOEHUE
CepeMHHOrO MEePHeHINKYJIIpa JaHHOTO OTPEe3Ka, MOCTPOCHUE MPSIMOM, MPOXOASILEH Yepe3 JaHHYIO TOUKY U MEePIeHIUKYISIPHON TaHHOM MPsSMOi,
MOCTPOCHUE OMCCEKTpUCH JaHHOTO yria. [locTpoenue TpeyroiapHUKa 10 3a1aHHBIM ieMenTaM. Metroa 'MT B 3ajagax Ha mocTpoeHue.

R/

% H3MmepeHMe reoMeTPpHYEeCKHX BeJUYHH

Jlnuna otpeska. PaccrossHue mexay aByms Toukamu. PaccTossHue OoT TOUkH 10 npsiMoil. PaccTossHre Mexly mapajuieIbHbIMU IIPSMBIMU.
IIepumeTp MHOTOYTrOJIbHHKA.
JnuHa okpyXHOCTH. [[nmrHa 1yru OKpy>KHOCTH.
I'panycnas mepa yriia. BennunHa BIIMCAaHHOTO YIIA.

[TonsTue momagu MHOT'OYTOJIbHUKA. PaBHOBeIHKHE (I)I/Il"prI. HaxoxaeHue miomaau KBaapara, npsAMOyroJibHHuKa, ImapajiiejiorpaMmma,
TPEYTrOJIbHUKA, TpallCIHH.

[TonsTue muomaau kpyra. [Inomans cekropa. OTHOIIEHHE TUIOIIAAEH TOJOOHBIX (QUTYD.

X I[eKaDTOBI)I KOOPAMHATHI HA IIOCKOCTH

dopmysa pacCTOSHUS MeXAY AByMs Toukamu. KoopauHaTsl cepeluHbl oTpe3ka. Y paBHeHHE (GUTYPBI. Y paBHEHHUE OKPYKHOCTHU U MPSAMOIA.
VYrnoBoii ko3 punreHT npaMoii.

% BekTophl

[Tonsitue Bektopa. Moayins (JuinHa) Bektopa. PaBuble BekTopbl. Konnuueapusie Bektopbl. Koopannate! BekTopa. ClokKeHne U BEIUNTaHUe
BEKTOPOB. YMHOKEHUE BEKTOpa Ha uncio. CkansipHOoe Ipou3BeieHue BEKTOpoB. KocuHyc yriia Mexay 1ByMsl BEKTOPAMHU.



K/

% T'eoMeTpHYeckHe NpeoOpPa3oBaAHUA

[TonsiTue o mpeodpazoBanuu Gurypsl. JBwkeHre Gurypbl. Buasl aBrkeHus GUTypbl: TapaJuiedbHBIN IIEPEHOC, OCeBas CAMMETPHSI, TOBOPOT.
PaBnbie purypsl. 'omoteTus. [Togobue duryp.

& DJIeMeHThI JOTMKH

Omnpenenenne. AKCHOMBI U TeopeMbl. JlokazarenpcTBo. Jloka3arenscTBO OT mpoTuBHOTO. Teopema, oOpaTHas nanHoi. HeoOxoaumoe 1 1ocTaTogHoe
ycnoBHe. YIOTPeOICHHUE JIOTHYECKHUX CBSI30K eCalU ..., MO..., M020d U MOJIbKO mo2od.

X I'eomMeTpHsi B MCTOPHYECKOM PA3ZBUTHH.

W3 ucropun reomerpun. «Hawanma» Eskmmpma. Mcropust msitoro mocrynata EBkmuma. TpuroHomerpusi — Hayka 00 M3MEPEHHH TPEYTrOJIbHHKOB.
[TocTpoenne nmpaBUIBHBIX MHOTOYTOJIBHUKOB. Kak 3apoaunace naest koopaunat.H.M.Jlo6auesckuii. JI.Ditnep. @anec. [Tudarop.

Iliianupyemble pe3yJibTaThl 00y4YeHUsI MATeMaTHKe B 5-6 KJj1accax
APUOMETHUKA
ITo oxoHYaHUH H3y4YC€HUHA Kypca yqamniflcsl HAY4YIUTCH:

-[IOHUMAaTh OCOOEHHOCTH JECATUYHOM CUCTEMbI CUMCIICHHUS;

-MCIOJIb30BaTh MOHSTHS, CBS3AHHBIE C ACIIMMOCTBIO HATYPAJIbHBIX YHUCEIT,

-BBIpaXaTh YHCIIa B 9KBUBAJICHTHBIX (OpMax, BEIOMpas Harboee MoAXO0/IIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIuu;

-CpPaBHMBATh U YNOPSAJOYNBATh PALIMOHAIIBHBIE YNCA;

-BBINOJIHATH BBIYUCIICHUS C PAllMOHAIBHBIMU YHCIIAMU, COUETasl YCTHBIE U IUCbMEHHBIEC IIPUEMBI BBIUUCIICHUN, IPUMEHATH KAJIBKYJIISATOD;

- UCTIOJIb30BaTh MOHATHS U YMEHHS, CBSI3aHHBIE C TIPOITOPLIMOHAIIBHOCTRIO BEJIMYUH, IPOLEHTAMH, B X0JI€ PEIICHHS MaTEMAaTHYECKUX 3a]1a4 U 3a]1a4 U3
CMEXHBIX IIPEAMETOB, BBIIIOIHATL HECIIOKHBIE IIPAKTUYECKUE PACUETHI;

- aHAIIM3UPOBATh IpaMKH 3aBUCUMOCTEN MEXy BETUUMHAMU (pacCTOsIHUE, BpeMs, TeMIleparypa U T.I1.).

Yyammiics moJy4uT BO3MOKHOCTh:
- IO3HAKOMUTHCS C MO3UIIMOHHBIMU CUCTEMAMU CYUCIIEHUS! C OCHOBAHUSIMU, OTIUYHBIMU OT 10;



- yriIyOuTh M pa3BUTh MPEICTABICHUS O HATYpaJbHBIX YMCIaX U CBOMCTBAX JIEIUMOCTH;
- HAYYMTHCS UCIIOJIB30BATh MPUEMBI, PAIIMOHATU3UPYIOIINE BEIYMCICHHS, IPHOOPECTH HABBIK KOHTPOJIHUPOBAThH BHIYKCIICHHUS, BRIOUPAsK ITOIXOISIINI
JUTSL CUTYaIllU CIoco0.

UMCJIOBBIE U bYKBEHHbBIE BBIPAXKEHNA. YPABHEHU .

ITo oxkOHYAHNM U3YUYEHHS KYPCa YYAIIUHCA HAYYUTCS:

- BBITIOJIHSATH ONEPALIMH C YUCIOBBIMU BHIPAXKCHUSIMU;
- BBIMIOJIHATH NTPe0Opa3oBaHusi OYKBEHHBIX BBIPAKEHUH (pacKphITHE CKOOOK, MPUBEICHNE TOJOOHBIX CIaraeMbIX);
- pemaTh JIMHEHHBIC YpaBHEHUS, PEIIaTh TEKCTOBBIC 3a/1a4l aNreOpandecKuM METOIOM.

Yyammiicst mMoJy4YUT BO3MOKHOCTh:
- pa3BUTH MPECTaBICHUS O OYKBEHHBIX BBIPAKEHUSAX U UX MPEOOPA30OBAHUSIX;
- OBJIQJIETh CIICLMAIbHBIMU MTPUEMAMU PELIEHUS YPABHEHUM, IPUMEHSTD anmnapaT ypaBHEHHUH JJIsl PEIICHUS! KaK TEKCTOBBIX, TaK U MPAKTUYECKUX
3a7au4.

I'EOMETPUYECKUE ®UT'YPbBI. UBMEPEHUE 'EOMETPMYECKHUX BEJIMYNH

ITo okOHYaHMHU M3YYEHHUS KypPCa YYALMUCH HAYYUTCH:

- pacCiio3zHaBaTh Ha YCPTCKaAX, pUCYHKAX, MOJCIAX U B OKPYXKAOIIEM MUPEC IIOCKHUEC U ITPOCTPAHCTBCHHBIC TCOMETPHUICCKUC q)HprI)I " UX DJIEMEHTHI,
- CTPOMUTB YIJIBI, ONPEAEIATh UX IPALYCHYIO MEPY;

- pacrno3HaBaTh U U300paxkaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO NapajuleNenue1a, MpaBIbHON MUpaMubl, HUJIMHAPA U KOHYCA,

- OTpEAENATh MO JUHEHHBIM pa3zMepaM pa3BEPTKU PUTyphI JIMHEIHBIE pa3Mepbl caMoil GUTYpBI U HA000POT;

- BBIYUCIATE 00BEM MPSAMOYTOJIBHOTO Mapalljiesienumesa 1 Kyoa.

Yyammiicst MOJy4YUT BO3MOKHOCTh:
- HAYYUTHCS BBIYUCIIATH O0BEM TPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYP, COCTABIICHHBIX M3 IPSIMOYTOJBHBIX IMapasuIeIeUIe/IOB;
- YTIyOUTh ¥ Pa3BUTh MPEICTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax;
- HAYYHUTHCS MPUMEHSATH MOHATUE PA3BEPTKH JIJI BHIMOJIHEHUS MTPAKTUYECKUX PACUETOB.

OJIEMEHTBI CTATUCTHUKU, BEPOATHOCTHU. KOMBHATOPHBIE 3AJIAYUU.

ITo okOHYAHNM U3YUYEHHS KYPCA YYAIIUHCA HAYYUTCSH:



-HCII0JIb30BAaTh HpOCTGI\/JIH_II/Ie CIIOCOOBI MNpCACTaBJIICHUA U aHAaJIn3a CTATUCTUYCCKUX NAHHBIX,
- peluatb KOM6I/IHaTOpHBIe 3aJa4 Ha HAXOXKXACHUEC KOJINYCCTBA 00BEKTOB HIIH KOM6I/IHaHI/II71.

Yyammics moJy4uT BO3MOKHOCTh:

- IpUOOpECTH IePBOHAYAIILHBIN OIBIT OPTaHU3AIMK COOPa JAHHBIX MPH MIPOBEACHUH OIPOca OOIIECTBEHHOT'O MHEHHS, OCYIIECTBIIATh UX aHAIIN3,
MIPEJICTaBIATH PE3yNbTaThl OIIPOCa B BUIE TAOIUIIbI, TUArPAMMBbIL;

- HAyYUTHCS HEKOTOPBIM CIEMATBHBIM MTpUEMaM pelIeHus] KOMOMHATOPHBIX 3a/1a4.

Ilnanupyemble pe3yJbTAThI H3y4YeHHsI aJaredOpbl B 7-9 Kiaaccax

AJI'EBPAYECKUE BBIPA’KEHUA

Bbll’lyCKHuK Haysumcs:

® OIEPUPOBATH MOHATUIMHU KTOXKIECTBOY», «TOXKICCTBEHHBIE IPEOOPAa30BaHUsD», PEIIaTh 3aa4ur, COAeprKale OyKBEHHbIE JaHHbIe, pad0TaTh C
dbopMynamu;

®  OIEpPHPOBATH MOHATHEM KBaPATHOTO KOPHS, IPUMEHSTh €TO B BEIYMCICHHSIX;

®  BHINOJHATH MPEOOPA30BAHMS BEIPAKEHUH, COJIEPIKAIIUX CTETICHH C LEBIMH MTOKa3aTesIMH U KBaJApaTHBIE KOPHU;

®  BBINOJIHATH TOXKJIECTBEHHBIE PE0OPa30BaHMs pallMOHAIBHBIX BHIPAXKEHUH Ha OCHOBE MPAaBUJI IEHCTBUI HaJ MHOTOWIEHAMH U
anreOpandecKuMHU ApoOsSMH;

®  BBINOJIHATH PA3I0kKEHNE MHOTOUICHOB HA MHOXHTEH.

BblnyCKHuK nojiyuum 603MO)ICHOCMb:

®  BbIIIOJIHUTH MHOI'OIIIArOBbIC Hp606pa30BaHI/IH panrOHaJIbHBIX BLIpaH(CHHf/'I, TIPpHUMCHSA I_I_II/IpOKI/Iﬁ BLI60p CII0CO0OB U HpI/IéMOB;
® [IPUMCHATH TOXICCTBCHHELIC npeo6pa3OBaH1/m AJIg pCIICHU 3aaa4 U3 pa3jIMdHbIX pa3aCIOB Kypca.

YPABHEHUA
Boinycknuk nayuumesn:

® peliath OCHOBHBIE BU/IbI pAllMOHATILHBIX YPAaBHEHHH C O/IHOM MepeMEeHHON, CUCTEMBI JIBYX YpPaBHEHUH C IByMS IIEpEMEHHBIMH;



® [IOHMMAaTh YpPaBHEHME KaK BOKHEUIIYI0 MATEMaTHUECKYIO MOJIENb [T OTIMCAHMS U U3yYCHHS Pa3HOOOPa3HBIX pPEalbHbIX CUTYalluH, pemaTh
TEKCTOBBIE 3a/1a4l AIreOpandeckuM METOA0M;

® TPUMEHSTH rpaduvecKre MPeACTABICHUS ISl NCCIIEJOBAHUS YPAaBHEHUH, UCCIIEIOBAHMS U PELICHUS CHCTEM YPaBHEHUH C ABYMS
IIEPEMEHHBIMU.

Bbmycmmk noayuum 603MONCHOCHLb:

e OsnageTh crielUaIbHBIMU IPUEMaMU PELLIEHUS YPABHEHUM U CUCTEM YPABHEHMM; YBEPEHHO IPUMEHSATH allapaT ypaBHEHUN Ui pEILICHUs
pa3HOOOpa3HbIX 33]]a4 U3 MATEMAaTUKH, CMEKHBIX IIPEIMETOB, IPAKTHKH;
e [IpumensaTs rpaduyeckne MpeACTaBICHUS IS HCCIEOBAHUS YPAaBHEHUH, CUCTEM YpaBHEHHIA, COAEPIKAIINX OYKBEHHBIE KO UIHECHTHI.

HEPABEHCTBA

Buinycknuk nayyumcsa:
[ToHMMaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSA3aHHYIO C OTHOILIEHUEM HEPAaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

e Pemats JInHEHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOM U UX CUCTEMBI; peIIaTh KBaJpaTHbIE HEPABEHCTBA C OMIOPOM Ha rpaduuecKkue
IIPE/ICTaBIICHMS;

e [IpumeHsTH anmapaT HEPABEHCTB IS PELISHMS 3a/1a4 U3 Pa3JINYHBIX pa3JIeNoB Kypca.

BblnyCKHuK nojiyuum 603MONICHOCHb:

e OBgnajerh pa3InYHBIMKU IPUEMAMH JJOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmapaT HEPaBeHCTB Ul PELIeHUs Pa3HOOOpPa3HbIX
MaTeMaTU4YeCKUX 3a/1a4, 3aJ1a4 U3 CMEXHBIX [IPEAMETOB U NPAKTUKY;
e [IpumensaTh rpapuueckue MpeacTaBIeHUs s HCCIe0BaHNs HEPABEHCTB, CO/IEpKaNX OyKBEHHbIE KO (ULINEHTHI.

UMCJIOBBIE MHOXECTBA

Buinycknuk nayuumcs:
e [loHMMaTh TEPMUHOJIOTHUIO U CUMBOJIMKY, CBSI3aHHbBIE C TIOHSITHEM MHO>KECTBA, BHIIOIHATH ONEPALIMH HAa/l MHOXKECTBAMU;

e lcnonp30BaTh HaYaJIbHEIC IpeACTaBJICHUA O MHOXCECTBE )IefICTBHTeHBHBIX YHUCCII.

BblnyCKHMK nojiyuum e603MOIICHOCMb:



e Pa3BuBarth MMPEACTAaBJICHHUC O MHOKCCTBAX;
e Pa3BuBaTth MMPEACTAaBJIICHUEC O YMCJIC U YUCIIOBBIX CUCTEMAX OT HATYPAJIIbHBIX YUCCII 10 I[GIZCTBHTGJIBHBIX; 0 poJir BBIUHCIICHUH B IMPAKTHUKCE,

e Pa3BuTh 1 yrimyOuTh 3HaHUS O JECATUYHOMN 3aIMCH JEHCTBUTENBHBIX YUCell (IepUOINYECKUE U HETIEPHOJUUYECKHe TPOOH )
OYHKINN

Buvinycknuk nayuumcs:

e [loHMMaTh U UCMONB30BATh (PYHKIIMOHAIBHBIEC TOHATHUS, SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYCHNUS);

e Ctpouth rpaduku deMeHTapHbIX (YHKIUH, HCCIeI0BAaTh CBOWCTBA YHCIOBBIX (DYHKIIMI Ha OCHOBE U3YUEHUS MOBEICHUS UX TPAPHUKOB;

e [loHumaTh PYHKIMIO KaK BKHEHIIIYI0 MATEMAaTUYECKYIO MOJIEIb JUIsl OMTUCAHMSI IPOLIECCOB U SBJICHUM OKPYXKAIOIIETO MUPA, IPUMEHSATh
(G YHKIIMOHATBHBIN S3BIK JUIS OMUCAHMS U UCCIIEIOBAHMS 3aBUCUMOCTEN MEX Ty (PU3NUECKUMH BEIMYMHAMY,

e [loHuMaTh U UCIIOJIB30BATH SA3BIK [TOCIIEAOBATEILHOCTEN (TEPMUHBI, CUMBOJIUYECKHE 0003HAUEHUS)

o [IpumensaTs Gpopmymsl, CBsI3aHHBIE C ApUPMETHYECKONH M F€OMETPHUIECKON MPOrpeCcCusMu, U anmapar, c(GpopMUpOBaHHBIN NPH U3YyIEHUU
JPYTUX pa3/IeloB Kypca, K PELISHUIO 33Ja4, B TOM YHCJIE C KOHTEKCTOM U3 peajlbHON HKU3HU.

BblnyCKHuK nojiyuum 603MONHCHOCHb:

e [IpoBoauTh Hccnen0BaHNUs, CBA3aHHbIE C U3YYEHUEM CBOMCTB (DYHKIIMH, B TOM YHCIIE C UCIIOIb30BAaHUEM KOMITbIOTEpPA; HA OCHOBE IrpapuKoB
U3yYEHHBIX QYHKIHI CTPOUTH OoJiee CloXkHbIe TpaduKH (KYCOUHO-3aJaHHBIC, C BBIKOJIOTHIMUA TOUYKAMH H T.I1.);

e Hcrnonb3oBarh (PyHKIMOHAIBHBIE IPEACTABICHUS U CBOMCTBA (PYHKIIMU pELIEHUsI MaTEMAaTUYECKUX 3a/1a4 U3 PA3IMYHbIX Pa3/esioB Kypca;

e Pemars KOMOMHUPOBAHHBIE 331a4H ¢ IPUMEHEHHEM (OPMYI N-TO YJI€Ha U CyMMBI IIEPBBIX N YJICHOB apU(PMETUUYECKON 1 FeOMETPUIECKOM
MIPOrpeccui, MpUMeEHss IpU ATOM annapaT ypaBHEHU U HEPABEHCTB;

e [loHumaTh apuPMETHIECKYIO U TEOMETPHUECKYIO MPOrPECCHM KaK (PYHKIIMH HATYpaJbHOTO apryMEHTa; CBS3bIBATh apU(METUUYECKYIO
IIPOrPECCUIO C JIMHEWHBIM POCTOM, FTEOMETPUYECKYIO - C KCIIOHEHIIMAJIBHBIM POCTOM.

BJIEMEHTbI IPUKJIATHOU MATEMATHUKH

Buvinycknuk nayuumcs:
e lcmomp30BaTh B XO0J€ pCIICHUA 3aaa4 OJICMCHTAPHBIC IPEACTABIICHUA, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HA4YCHHUAMU BCIIMYHUH,

e lcnoap30Barh HpOCTCfIH.IHC CIIOCOOBI OpCACTABJICHUA U aHAJIN3a CTATUCTUYCCKUX TAHHBIX;



e HaxoauTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTD CIIy4aifHOTO COOBITHS;
e Pemars KOMOMHATOPHBIC 33124 HA HAXOXKACHUE YUCIIa OObEKTOB MM KOMOMHAIUH.

BblnyCKHllK nojiyuum e603MOICHOCHb:

e [loHATH, YTO YKUCIOBBIEC JAHHBIE, KOTOPHIE UCTIONB3YIOTCS IS XapaKTEPUCTHKH 0OBEKTOB OKPY)KAIOIIETO MUPA, SIBJISAIOTCS IPEUMYIIIECTBEHHO
NpUOIMKEHHBIMHU, YTO TIO 3aITUCH MPHUOIMKEHHBIX 3HAUEHUH, CoaepKauxcsi B HH()OPMAITMOHHBIX HCTOYHUKAX, MOKHO CYAUTH O
HOTPEUIHOCTH MPUOIINKEHNUS;

e [loHATH, UTO MOTIPEIIHOCTD PE3YJIbTAaTa BEIUMCICHUN JOJKHA OBITh COM3MEPHMA C MOIPEUIHOCTBIO HCXOJHBIX IaHHBIX;

e [IpuoOpectu nepBoHaYaAIbHBIN ONBIT OpraHU3alMK cOOpa JaHHBIX MIPH MIPOBEAECHUH OIIPOca OOIIECTBEHHOI'O MHEHUS, OCYIIECTBIIATh UX
aHaJInu3, IPEICTABIIATh PE3yJIbTaThl OIpOca B BUJIE TAOJIULIbI, JUarpaMMBbl;

e [IpuoOpectu ONBIT NIPOBEIEHHS CIy4aifHbIX SKCIIEPUMEHTOB, B TOM YHCJIE C OMOILBIO KOMITBIOTEPHOTO MO/IEIMPOBAHNUS, MHTEPIIPETALIMH UX
pe3yIbTaTOB; HAYUYUTHCS HEKOTOPBIM CIELMATIbHBIM PUEMaM pEeLIeHUs] KOMOMHATOPHBIX 3ajad.

Ilnanupyemble pe3yJbTATHI H3yYeHHUsI TeOMeTPHHU B 7-9 Kki1accax

I'EOMETPUYECKUE ®UI'YPHI
BbINyCKHUK HAYYHTCS

e [lonb30BaThCs A3BIKOM FE€OMETPUH JUIl OIIMCAHUS TPEIMETOB OKPY’KAOLIEro MUPA U UX B3aUMHOTO PACIIONIOKEHMS;

e Pacno3HaBath U N300pakaTh HA YEPTEKAX U PUCYHKAX reOMETpUYeCcKUe PUTypbl U UX KOMOWHAIUY;

e Kiaccuguuuposars reomerpuueckue GUrypsl;

e HaxonuTh 3HaYCHMS JUIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp U X OTHOLICHHUS, TpaycHy0 Mepy yrioB oT 0 1o 180°, mpumeHss onpeneneHus,
CBOMCTBA U MpHU3HAKU (QUTYD U UX JIEMEHTOB, OTHOIIEHUS GUTYp (PaBEHCTBO, [10/1001€, CAMMETPHS, IOBOPOT, MapajlielbHbIN epeHoC);

e OnepupoBaTh C HAYAIbHBIMU MOHATUSMHU TPUTOHOMETPHUU U BBIMIOJIHATH JIEMEHTapHbIE ONEpaluy HaJ QYHKIHUSIMHU YTJIOB;

e Jloxa3bpIBaTh TEOPEMBI;

e PemaTh 3aaun Ha 10Ka3aTEILCTBO, ONMUPASICh HA U3yYEHHBIE CBOMCTBA (DUTYp U OTHOILIEHUN MEX]Ly HUMHU U TPUMEHSS U3YUEHHbIE METO/IbI
JI0Ka3aTeNIbCTBA;

e Pemarhs HeCI0XKHBIE 33/1a4M HAa TOCTPOEHUE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOCHHUS € TIOMOLIBIO LIUPKYJIS U JTMHEHKH;



e Pemars npocreime IIaHUMETPUYECKUE 3aauH.
BbINyCKHHUK MOJYYUT BO3MOKHOCTH

e OBriagers METOAAMHU PEUICHHUS 33J]a4 Ha BEIYUCIICHUE U JI0KA3aTEIbCTBO: METOAOM OT MPOTUBHOTO, METOJIOM 10100Ms1, METOJIOM Tiepedopa
BAPUAHTOB U METOJOM I€OMETPUYECKUX MECT TOYEK;

e [IpuoOpecty ONBIT IPUMEHEHUS ANTeOpPanvdeckoro M TPUTOHOMETPUUECKOTO arapaTta U UAeH ABIKEHHS TP PEIICHHH F€OMETPHUECKUX
3a1ad4;

e OsnageTh TpaJAULIMOHHON CXEMOH pelIeHMs 3a/1a4 Ha TIOCTPOEHUE C TIOMOIIbIO LIUPKYIIS U JIMHEUKH: aHallu3, MOCTPOEHUE, T0KA3aTeNbCTBO U
UCCIICIOBAHMUE;

e HayuuTbcs pemate 3a1a4 Ha IOCTPOCHHUE METOJIOM F'€OMETPHUECKUX MECT TOUEK U METOJJOM I0JJ00MS;

e [IpuoOpectu ONBIT UCCIEIOBAHUS CBOMCTB IJIAHUMETPUUYECKUX (UTYP C TOMOIIBIO KOMIIBIOTEPHBIX IIPOrpamMM;

e [IpuoOpecTy ONBIT BHITOTHEHHUS TPOCKTOB.
N3MEPEHUE 'EOMETPUYECKMX BEJIMYNH
BbinmyckHUK HayuyuTCs

e lcnonb30BaTh CBOMCTBA U3MEPEHHUS JUIMH, YIJIOB U TUIOIIAEH NpU pEeLICHUH 3a/1a4 Ha HAXO0KJCHHUE JUIMHBI OTPE3Ka, AJTMHBI OKPYKHOCTH,
JUIMHBI 1yTU OKPY>KHOCTH, TPalyCHON MEPHI yIia;

e  BrryncnaTh miomanm TpeyrojiibHUKOB, IPSIMOYTOJIbHUKOB, Tpareunuid, KpyroB U CEKTOPOB;

e BbIUKMCIATE JVIMHY OKPYKHOCTH U AJIMHY OYT'H OKPY>KHOCTH;

e BbIUUCIATE AIMHBI JTUHEHHBIX 3JIEMEHTOB (PUTYpP U MX YIJIbI, HCIIOJIb3YS U3yUEeHHbIE (POPMYJIbI, B TOM YHCIEe (POPMYIIbI JUIMHBI OKPYKHOCTHU U
JUTUHBI IYTU OKPYKHOCTH, (hOpMYJIbI TUIOMIAAeH GUryp;

e Pemath 3aaun Ha 10KA3aTEIBCTBO C UCMOIB30BAHUEM (POPMYJI ATUHBI OKPYKHOCTH M JUITMHBI IYTH OKPYKHOCTH, POpMYJI TUIoaaet puryp;

e PemaTh npakTUyeckue 3a7auu, CBI3aHHbIE C HAX0XK/ICHUEM T€OMETPUYECKUX BEIUYMH ( UCIIOJIb3YS MPU HEOOXOIMMOCTH CIIPABOYHUKU U
TEXHUYECKHUE CPEJCTBA).

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:

e Boruncnars mwiomanu GUryp, COCTaBI€HHBIX U3 ABYX WK O0jiee MPSIMOYTOJIbHUKOB, MapajljieIorpaMMOB, TPEYTOJIbHUKOB, KPYTra U CEKTOpa;



e BpMUHCIATH IUIOIIAAA MHOTOYTOJIbHUKOB, HCII0JIb3Ys! OTHOLLIEHUS PAaBHOBEIUKOCTU U PAaBHOCOCTABIECHHOCTH.
e [IpumensaTs anredpanuecKuii U TPUTOHOMETPUYECKHIA aNlapar 1 UJIeH IBUKCHUS TIPY PEIICHUH 33]]a4 Ha BHIYMCIICHUE TUTOMIAIeH
MHOI'OYT'OJIbHUKOB.

KOOPINHATSI
BbInyCKHUK HAYy4YUTCS

e Brpruucisath JJIMHY OTPE3Ka 110 KOOpAHUHAaTaM €ro KOHIOB; BEIYUCIIATE KOOPAWMHATBI CEPCANHBI OTPE3Ka,
e Hcnoap3oBaTh KOOp,Z[I/IHaTHHﬁ METOL JIS1 U3YUCHUA CBOMCTB IpsAMBIX U Opr>KHOCT€I71.

BbINyCKHUK MOJYYUT BO3MOKHOCTD

e OBnageTbh KOOPJAUHATHBIM METOJIOM PEILIECHNUS 33]1a4 HA BBIUMCIIEHUE U J10KA3aTEIbCTBO;
e [IpuoOpecTu OIBIT UCTIOJIL30BAHH KOMIIBIOTEPHBIX TPOrPaMM JUIsSl aHAJIN3a YACTHBIX CIIy4aeB B3aUMHOI'O PACHOJIOXKEHHUS OKPYXHOCTEH U
MIPSIMBIX;

e [IpuoOpectu ONBIT BHITOJTHEHUS TPOEKTOB.
BEKTOPBI
BbINyCKHUK HAYYHTCS

L4 OHepI/IpOBaTB C BEKTOpaMHU: HAXOAUTb CYMMY U PA3HOCTD JABYX BECKTOPOB, 3a/laHHBIX 'TCOMCTPUYICCKU, HAXOJUTH BEKTOP, paBHBIfI
MPOU3BCACHUIO 3a/ITaHHOI'O0 BEKTOpPA HA YHCJIO,

L4 HaXOJII/ITB AJId BEKTOPOB, 3aIaHHBIX KOOPAUHATAMM: JJIMHY BEKTOPA, KOOPAWUHATEI CYMMBI U Pa3HOCTHU ABYX U Oouee BCKTOPOB, KOOPpAWHATHI
MMPOU3BCACHUS BCKTOPA HA YUCIIO, IPUMCHSA IIPpH HCO6XO,Z[I/IMOCTI/I HepeMCCTHTCHLHLIﬁ, COUeTaTeIbHBIN WIIN paCHpeHCHHTCHBHLIﬁ 3aKOHBI;

e Brrunciats CKaJIIpHOC MMPOU3BCACHUC BEKTOPOB, HAXOAUTH YIroJI MEKAY BEKTOPpAMH, YCTaHABJIMBATh MCPIICHAUKYIAPHOCTD ITPSAMBIX.

BbINyCKHUK MOJYYUT BO3MOKHOCTH

e OgnaseTh BEKTOPHBIM METOJIOM JIJIsl PEIICHHS 3a7]a4 Ha BBIYMCIICHUE U JIOKA3aTEIbCTBO.



TemaTuuyeckoe NJIAHUPOBAHUE

S kiaace
Coaeprxanue TeM y4eOHOIo MaTepuaJia Yacsl
HarypanbHblie uncia 20
C0oXeHre ¥ BRIYUTAaHUE HATYpPAIbHBIX YHCEIl 33
YMHOXKEHHUE U JIeJIeHNe HAaTYPaJIbHbIX YHCE 37
OOBIKHOBEHHBIE IPOOH 18
JlecsaTuunbie 1poOU 48
[ToBTOpEeHUE U cucTeMaTH3alusl y4eOHOTO MaTepHaia 14
Bcero 170

6 Kiacce

Conep:kaHue TeM Y4eOHOT0 MaTepHuajia

KoanuyecTBo 4acoB

JlenuMocCTh HaTypaJIbHBIX YHCEl 17
OOBIKHOBEHHBIE IPOOH 38
OTHOIIEHNS U TPONIOPLIUU 28
PammonansHBIE Yicna U IeiicTBUS HaJl HUIMKA 72
IToBTOpEHUe 1 cucTemMaTu3anus ydeOHOro MaTepuana 15

Bcero

170

7 KJace



ConepxaHue TeM y4eGHOro MaTepuaJjia

KoanuecTBo 4acoB

JIuneliHoe ypaBHEHHE C OJTHOM MEPEMEHHON 15
[Ipocreiimme reomeTpudeckue GUTypbl U UX CBOHMCTBA 11
[{enble BeIpaXeHUs 55
TpeyronbHUKH 12
OyHKIMH 12
[Tapannensubie npsimpie. CymMma yIiioB TPEYTrOJIbHUKA 12
CucTeMbl TMHEWHBIX YPABHEHUN C IBYMS TICPEMEHHBIMH 23
OxpykHOCTb U Kpyr. ['eoMeTprueckne nocTpoeHus 11
[ToBTOpEeHME U cucTemMaTu3alys y4eOHOro MaTepuaa mo 11
anredpe
[ToBTOpEeHME U cucTeMaTU3alys y4eOHOro MaTepuaa mo 4
TCOMETPUN

Bcero 170

8 kJiacc

ConepxaHue TeM y4eGHOro MaTepuaJja

KoanuyecTBo 4acoB

PannoHanbHbIe BRIpaXeHUs 44
YeThIpexyrojJbHUKH 22
KBazpaTtHble KOpHHU. J[€HCTBUTENBHBIE YNCIIA 25
[TogoOue TpeyroJbHUKOB 16
KBanpaTHble ypaBHEHUS 26
Pemenne npsiMOyroibHbIX TPEYrOJbHUKOB 14
[ToBTOpeHue U cucremaru3anus y4eOHOro MaTepuaa 1o 10
anredpe

MHoroyronsHukH. [liomma e MHOrOyrojapsHuKa 10
[ToBTOpeHue u cucremaTu3anus yueOHOro MaTepuaa 1o 6

reOMEeTpUU




Bcero 170

9 kuace
Hepasencrsa 20
Pemenue TpeyroJibHIKOB 16
KBangparnunas pyHKuus 38
[TpaBusIbHBIE MHOTOYTOJIBHUKH 8
DeMEeHTHI MPUKJIATHON MAaTEMAaTHKH 20
JlexapToBbl KOOPAMHATHI HA IIJIOCKOCTH 11
YucoBbie OCIIEI0BATEIIBHOCTH 17
BekTopsl 12
[ToBTOpEeHUe U crucTeMaTH3alus y4eOHOro MaTepuaa 1mo 10
anredpe
I"'eomerpuueckue nmpeodpa3zoBaHus 13
[ToBTOpeHue U crcremMaTH3anus y4eOHOro MaTepuaa 1mo 10
TCOMETPHUH

Bcero 170

Ouemca VYCTHBIX OTBETOB VUAIIIMXCH.

OTBeT OlIeHNBAETCSI OTMETKOH «5», eCJIM yYeHHK:
e TOJHO PACKPBUI COJIepKaHNe MaTepuana B 00beMe, MPeyCMOTPEHHOM MPOrpaMMoi U Y4eOHUKOM;

e  H3JIOXKWI MaTCpHral rpaMOTHBIM SI3bIKOM B OHpeHCHCHHOﬁ JIOTHYCCKOU MOCJICA0BATCIIBHOCTHU, TOYHO HUCITIOJIB3YSA MATEMATHYCCKYTO
TCPMUHOJIOTUIO U CUMBOJIUKY,

e IPAaBUJIHHO BBIOJHWI PUCYHKH, UEPTEXHU, TPaPHUKH, COMYTCTBYIOIIUE OTBETY;

e TIOKa3zajl YMCHHEC UINTFOCTPHUPOBATH TCOPECTUUYCCKHUEC IMMOJTOKCHUSA KOHKPCTHBIMHA ITpUMEpaMu, IPUMECHSATH UX B HOBOM CHUTyalllH ITPU BBITTOJIHCHUN
MPAKTUYCCKOT'O 3a/JaHN;

e MPOJAEMOHCTPHPOBAJ YCBOCHUE paHEee U3YUYEHHBIX COITYTCTBYIOIUX BOMPOCOB, C(HOPMUPOBAHHOCTh U YCTOWYMBOCTH UCIOIB30BAHHBIX MPU
OTBETE YMEHMI U HaBBIKOB;

e OTBEYAaJl CAMOCTOSATEILHO 0€3 HaBOAIIUX BOIIPOCOB YUUTCIIA.



Bo3MokHBI 0/1Ha — IB€ HETOYHOCTH IIPHU OCBEILIEHUH BTOPOCTETICHHBIX BOMPOCOB WJIHM B BBIKJIAIKAX, KOTOPHIE YUSHHUK JIETKO MUCTIPABUII IO 3aMEUYaHUIO0
YUUTES.

OtBer OICHUBaCTCHA OTMETKOM «4», €CJIM OH YAOBJICTBOPCH B OCHOBHOM Tpe6OBaHI/I$IM Ha OTMCTKY «5 », HO IIPHU 5TOM UMECET OJUH M3 HEJOCTATKOB!:

e B M3JIOKCHHH JIOMYIICHBI HEOOBITUE MPOOETbl, HE HCKA3UBIINE MATEMATHIECKOTO COJIEPIKAHUS OTBETA, UCIIPABICHHBIC IO 3aMEUYaHHUIO
YUUTESL.

e JIOMMYLICHBI OIIMOKHK WJIM 00Jiee JABYX HEAOYETOB IIPU OCBCIHICHUHN BTOPOCTCIICHHBIX BOIIPOCOB MUJIM B BBIKJIAAKaX, KOTOPbIC YUCHUK JICTKO
HCIIPpaBUJI 110 3aMCYAHHIO YUUTCIIA.

Otmetka «3» cTaBHUTCS B CJICAYIOIUX ClIy4dasX:

e HEIOJHO WJIH HETOCIIeI0BATEeIbHO PACKPBITO COAEPKaHUE MaTepHrala, HO II0Ka3aHo 00liee TOHMMaHKUEe BOIIPOCa U IIPOIEMOHCTPUPOBAHBI
YMEHHUS, T0CTaTOUHbIE [l JaJbHEHIIEro yCBOGHHs IPOrpaMMHOro Marepuaia (onpeneneHHsle « TpeboBaHMAMH K MaTEMAaTHUECKOM
MIO/ITOTOBKE YYaLTUXCA»).

e HVMCIHUCH 3aTPYAHCHUS WJIN JOIMMYIICHBI OomuOKU B OIpeACICHUN MMOHATHUH ", UCII0JIb30BaHUU MaTeMaTHUEeCKOM TCPMHUHOJIOTUH, YCPTECIKAX,
BBIKJIaAKaX, UCIIPABJIICHHBIC ITOCJIC HCCKOJIBKUX HABOASAIINUX BOIIPOCOB YUUTCIISA

e YUYCHHUK HC CIIpaBUJICA C MPUMCHCHHUEM TCOPUHU B HOBOM CUTyalluU ITPH BBITOJHCHUHU MTPAKTHUYCCKOIO 3alaHW A, HO BBIITOJHUWII 3aIaHUA
00s13aTeNIBLHOTO YPOBHA CJIOKHOCTHU 11O ,HaHHOﬁ TEMCE,

e IIPpH 3HAHUHN TCOPCTUYCCKOI'O MaTCpHaJia BbISABJIICHA HCIOCTATOUHAs C(I)OpMI/IPOBaHHOCTL YMGHI/Iﬁ 1 HaBBIKOB.

OtMeTKa «2» CTaBUTCS B CIEAYIOIIUX CIydasaX:
e HE PacKpbhITO OCHOBHOE COJIep’KaHHe yueOHOTo MaTepuana;
e 00HapyXeHO HE3HaHHE WM HETIOHUMaHUe YUEHUKOM OoJbllel Win Hanbosee BaKHOM yacTH yueOHOro Marepuania;

e  JIOMYUICHBI OIIMOKHU B ONPEAETICHUH MOHATHI, IPH UCTIOIb30BAaHUHM MaTEMaTHUYECKON TEPMUHOJIOTHH, B PUCYHKAX, YepTEKax WK rpadukax, B
BBIKJIaJIKaX, KOTOPBIE HE UCIIPABJICHBI ITOCJIE HECKOJIBKUX HABOIALIUX BOIIPOCOB YUUTEIIS.

OneHka NMCbMEHHBIX KOHTPOJIbHBIX Pa00T y4Yaluxcs.



OtMeTKa «5» CTaBUTCS B CIEAYIOIIUX CIydasX:
e pPaboTa BBIIOJIHEHA MTOJHOCTHIO.
e B JIOIMYECKMX PACCYXJEHHIX U 0OOCHOBAHUIX HET IPOOEIOB U OMINOOK;

e B PCIICHUU HET MATEMaTHYECKUX OIMMOOK (BO3MOXKHA OJTHA HETOYHOCTb, ONMCKA, HE SBIISIFOINASCS CICICTBUEM HE3HAHWS WJIM HETIOHUMAHUS
y4e0HOro MaTepuana);

OtmeTka «4» CTaBHUTCS, SCIIH:

e paboTa BBIIOJHEHA MOJIHOCTHIO, HO OOOCHOBAHUS IIarOB PEIICHUS HEJOCTATOYHBI (€CITM YMEHHUsT 000CHOBBIBAThH PACCYKICHUS HE SBIISLTUCH
CHeIHabHBIM 00bEKTOM IIPOBEPKH);

e JIONYIICHA OJIHA OIIMOKA WIIM BA-TPH HEJ0YETA B BBIKIIAKAX, YSPTEKaX MM rpaduKax (€ciu 3TH BUIbI pabOThI HE SBISIUCH CIIECLHATbHBIM
00BEKTOM TPOBEPKH);

OtmeTka «3» cTaBHUTCS, SCIIH:

e JIOMYyIICHBI 00Jiee OHON OMIMOKHK MK 00JIee IBYX - TPEX HEIOYETOB B BRIKJIAIKAX, YUePTEeKaxX WM rpadrka, HO yJalluics BlIaeeT
00s13aTeNTbHBIMA YMEHHUSIMH 110 TIPOBEPSIEMON TEME.

OTtMmeTKa «2» CTaBUTCS, €CIIH:

e JIOMYIICHBI CYIIECTBEHHBIE ONMTUOKHU, TTOKA3aBIINE, UTO YUAIIUICS HE BIaJCEeT 0053aTeIbHBIMU 3HAHUSIMU T10 TAHHOW TeMe B MTOJTHOU Mepe.
TecTnl

o «5»-90-100%

o «4»-75-80%

o «3»-60-70%

o «2»-50% u MmeHee.






