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1. TlosicHUTeJbHAS 3aNMCKA

Hacrosmas nporpaMMa o reoMeTpHHu JJ1si OCHOBHOM 00111€00pa3oBaTeIbHOM IIKOJIBI

8-9 kitaccoB cocTaBiieHa HA OCHOBE:!

1. ®enepasbHOrO  KOMIIOHEHTa  TOCYAApCTBEHHOTO  CTaHJIApTHOro  0oOpa3oBaHUS,
YTBEP)KJICHHOTO TMpukazoM MunoOpa3zoBanus Poccum or 5 mapra 2004 roma Ne 1089 «OO06
yTBEp)KICHUN (heZiepalibHOr0 KOMIIOHEHTAa TOCYNAapCTBEHHBIX CTaHAApPTOB HAyaJIbHOTO OOIIero,
OCHOBHOTO M cpeJHero (I0JIHOT0) 0011ero 00pa3oBaHus »;

2. Ilporpammsl o0mieoOpa3zoBaTenbHbIX yupexaeHuid. ['eomerpus. 7-9 kmaccwl. / Cocr.
BypmuctpoBa T.A. — M.: IIpocsenienue, 2010 k yue6HOMY KOoMIUIeKey «I'eomeTpus 7-9» aBTOpOB:
JI.C.Atanacsn, B.®.byry3os, FO.A.I'na3kos, C.b.Kagomies u ap.

Matematuueckoe oOpa3oBaHHME B OCHOBHOW IIKOJIE CKJIAJbIBaeTCsl U3  CIEAYIOIIUX
COJICpKaTEIIbHBIX KOMIIOHEHTOB (TOYHBIC Ha3BaHUs OJIOKOB): apughmemuxa; anzeopa; zeomempusi;
Inemenmsl KOMOUHAMOPUKU, Meopuu eeposmuocmeil, cmamucmuxku u Jaozuku. B cBoei
COBOKYITHOCTU OHHU OTPaXArOT OOTaThlii ONMBIT 00yYeHHs] MaTeMaTUKE B HAIlCH CTpaHE, YYUTHIBAIOT
COBpPEMEHHBIE TEHJCHIIMM OTEYECTBEHHOW U 3apyOeKHOM IIKOJNBI M IO3BOJSIOT Peanu30BaTh
MIOCTABJICHHBIE TI€pe]l IIKOJIBHBIM 00pa3oBaHHEM IIeTH Ha WH(OPMAIIMOHHOEMKOM M MPAKTUYECKH
3HAYUMOM MaTepuaje. JTU CcoJeprKaTellbHble KOMIIOHEHTHI, Pa3BUBAsACh Ha MPOTSXKEHUH BCEX JIET
00y4YeHHs, ECTECTBEHHBIM 00pa30M MEPEIUIETAIOTCS U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

T'eomempusa — OIUH U3 BAXHEWIIUX KOMIIOHEHTOB MaTEeMaTHYEeCKOro OOpa3oBaHMs,
HEOOXOAUMBIN JJISl PHOOPETEHUST KOHKPETHBIX 3HAaHUH O MPOCTPAHCTBE U MPAKTHUECKU 3HAUUMBIX
yMeHHH, (OPMUPOBAHMS S3bIKA OMUCAHUS OOBEKTOB OKPYXKAIOLIETO MHpa, AN Pa3BUTHSL
IIPOCTPAHCTBEHHOT'O BOOOPAKEHUS U MHTYMIIMM, MAaTEMaTUUYECKOW KYJIbTYPBI, JUISl 3CTETUYECKOTO
BOCHHUTaHMS yJamuxcs. M3yueHue reoMmeTprur BHOCUT BKJIAJ B Pa3BUTHUE JIOTUYECKOTO MBILIJIECHUS, B
(dbopMHUpOBaHKE TIOHATHS JOKA3aTEIbCTBA.

eIIu:

OBJIaJleHHe CHCTeMOli reoMeTPpUYeCKUX 3HAHMI M YMEHM i, HEOOXOAUMBIX JJIsi IPUMEHEHUS
B [IPAKTUYECKON ACSITENbHOCTH, U3YUYCHHUS CMEXHBIX TUCIUIUINH, TPOAOKEHUs 00pa30oBaHus;

HHTEJJIeKTYa/IbHOe pa3BUTHe, ((OPMUPOBAHHE KAUECTB JIMYHOCTH, HEOOXOIUMBIX UYEIOBEKY
JUIS  TIOJMHOLEHHOW J>KU3HU B COBPEMEHHOM OOIIECTBE, CBONMCTBEHHBIX MaTeMaTHYECKOM
JEeSITEIbHOCTH: SICHOCTH M TOYHOCTH MBICIU, KPUTUYHOCTU MBIIUIEHUS,, HHTYULIUH, JIOTHYECKOTO
MBIIJICHHSI, AJIEMEHTOB alNTOPUTMHYECKON KYJIbTYphl, MPOCTPAHCTBEHHBIX IMPEJCTABICHUH,
CIIOCOOHOCTH K MPEOJI0JIEHUIO TPYIHOCTEH;

(opMupoBaHHe MpeaCTABICHUI 00 HJIEIX U METO/IaX TEOMETPUU U MAaTEMaTUKHU B 11EJIOM Kak
YHUBEPCAJIBHOTO A3bIKa HAYKU M TEXHUKHU, CPEJCTBA MOJEIMPOBAHNUS SBJIEHUHN U MPOLIECCOB;

BOCIIMTAHUE KYJIbTYpPbl JMYHOCTH, OTHOLLICHHUS K T€OMETPUH KaK K 4acTH OOIIeueIoBeYeCcKOil
KYJIbTYpbI, UTpatoIIel 0CO0YI0 poJib B OOIIECTBEHHOM Pa3BUTHH.

B x00e oceoenusa codeprcanusn Kypca yvaujueca noayuyaom 603mMOHCHOCHb:

e chopmupoBaTh  MpPaKTHUYECKWE  HABBIKM  BBIMOJHEHHS  YCTHBIX,  MHCbMEHHBIX,
WHCTPYMEHTAIBHBIX BBIUUCIECHUN, PA3BUTh BBIYUCIUTEIBHYIO KYJIbTYPY;

e OBJIQJIETh CUMBOJIMYECKUM SI3BIKOM I'€OMETPUH;

e pa3BUTh TMPOCTPAHCTBEHHBIC TMPEJCTABICHUS W W300pa3uTEIbHbIE YMEHHs, OCBOUTH
OCHOBHBIE (DaKThl U METOJIbI TUIAHUMETPHH, MTO3HAKOMUTECS C MPOCTEUIITMMH TPOCTPAHCTBEHHBIMU
TeJaMU M UX CBOMCTBaMMU,

e Pa3BUTH JIOTHYECKOE MBIIUICHHE U PEeYb — YMEHHS JIOTUYECKH OOOCHOBBIBATH CYXKICHUS,
MPOBOJUTh HECIIOKHBIE CUCTEMAaTU3allMW, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, UCIOIB30BATh
pa3nIUYHbIE S3BIKM MATEeMAaTUKH (CIIOBECHBIA, CUMBOJMYECKHMA, TpadUuecKuil) A HILTIOCTpPAIUH,
WHTEPNpETAIUU, aPTYMEHTAIlUH U 10Ka3aTeJIbCTBA;

e chopmupoBaTh mpeAcTaBieHUS 00 M3y4aeMbIX MOHSTHUAX M METOAAaX Kak BaKHEHIIMX
CpPEeACTBAX MATEMATUYECKOTO MOJICTUPOBAHUS PEAIbHBIX MPOLIECCOB U SIBIICHUM.

OcHoOBHBIE pa3BUBAKIIME U BOCIUTATEIbHbIE LEJH

Pazeumue.

SIcHOCTM M TOYHOCTH MBICIHM, KPUTHUYHOCTH MBILUICHUSI, WHTYMUIUH, JOTHUYECKOrO
MBIIIJIEHUS, JJIEMEHTOB AQJITOPUTMHYECKOM KYJIbTYpPbl, MPOCTPAHCTBEHHBIX MPEICTABICHUH,
CIIOCOOHOCTH K TPEOJIOJICHHIO TPYAHOCTEH; MaTeMaTUYecKOW pedd; CEHCOpHOW cdepsr;
JIBUTATEJIbHON MOTOPUKHW; BHUMAHMS; MAMSITH; HABBIKOB CaMO M B3aUMOITPOBEPKH.

@opmuposanue npencTaBieHnuit 00 UACSIX U METOJIaX MAaTEMAaTHKU KaK YHUBEPCATLHOTO S3bIKa
HAYKH ¥ TEXHUKH, CPEACTBA MOJICTUPOBAHMUS SIBJICHUH U MIPOIECCOB.



Bocnumanue:
KynbTypbl JMYHOCTH, OTHOLIEHUS K MaTeMaTHKe KaK K 4YacTh OOIIeueIoBEeYECKOM
KYJIBTYpBI, TOHUMAaHNE 3HAUUMOCTH MaTEMAaTUKHU JJIs1 HAYYHO-TEXHUYECKOT 0 IPOrpecca;
BoneBrIx kauecTs;
KommyH#kabenbHOCTH;
OTBETCTBEHHOCTH.
MecTo npeamera B eiepaibHOM 0a3UCHOM y4eOHOM NJIaHe

CornacHo ¢enepanpHOMy 0azucHOMY ydyeOHOMY IUTaHY AJii 0Opa30BaTENbHBIX YUPEKIACHUN
Poccuiickoit @enepannu Ha U3y4eHUE TEOMETPUH B § Kitacce 2 4 B HEZeNIo, Bcero 68 4; B 9 kiacce 2
4 B HEACIIO, Bcero 68 .

Oobueyuednvie ymeHus, HABLIKU U CHOCOObL 0eAmMeTbHOCMU.

B xonme mpemojaBaHus MaTeMaTWKH B OCHOBHOH IIKoJie, paboThl Hax (opMHpOBaHHEM Y
yJaluxcsi IepeurcIeHHbIX B MpOrpaMMe 3HAHWM M YyMEHUH, clieayeT oOpaliath BHUMaHUE Ha To,
YTOOBl OHHU OBJAJEBATU YMEHHSIMH OOIIey4eOHOro XapakTepa, pPa3HOOOpa3HBIMHU CIOCOOAMHU
JesITeTbHOCTH, TPUOOPETAIIN OIIBIT:

e IIJITAHUPOBAHUS U OCYILECTBICHUS alTOPUTMHUYECKOI 1eATEIbHOCTH, BBIIOJIHEHUS 3aJaHHBIX
Y KOHCTPYHPOBAHHUSI HOBBIX QJITOPUTMOB;

e pEIICHHs Pa3HOOOpA3HBIX KIACCOB 3aJady W3 Pa3jMYHbIX DPa3AesoB Kypca, B TOM YHCIIE
3aja4, TpeOyIOIUX MOUCKA MyTH B CIOCOOOB pEIIeHUS;

e HCCJENOBATEIIbCKOW  NIEATENbHOCTH, Pa3BUTHS WACH, TMPOBEIEHUS OSKCIEPUMEHTOB,
0000111eHuSs, TOCTAaHOBKH U ()OPMYITMPOBAHNUS HOBBIX 3a7ay;

e SICHOTO, TOYHOTO, TPAMOTHOTO M3JIOKEHUSI CBOMX MBICIICH B YCTHOM M MHCHbMEHHON pedu,
WCTIOJIB30BAHUS PA3IMYHBIX S3BIKOB MATEMATHKH (CIOBECHOTO, CHMBOJHMYECKOTO0, rpaduyeckoro),
cBOOOJHOrO TMepexojJa C OJHOTO S3bIKa Ha JPYrod s WUIIOCTpPAllMM, HHTEPIpeTai,
apryMEHTalluu U JJOKa3aTeIbCTBA;

e TMPOBEJEHUs JOKA3aTENbHBIX PAaCCYXIECHUH, apryMEHTAIlUH, BBIIBUKCHHSI THUIOTE3 M UX
000CHOBaHUS;

e IMIOMCKa, CHUCTEMAaTH3allMHM, aHaliW3a W Kiaccupukauuu HHPOPMAIMH, HCIOIb30BAHUS
pa3HooOpa3HbIX MH()OPMAITMOHHBIX MCTOYHHUKOB, BKIIIOYas Y4eOHYIO M CIIPABOYHYIO JIUTEPATYpY,
COBpeMeHHbIe HH()OPMALIMOHHBIE TEXHOJIOTUH.

Pabouas mporpamma cosnana amis yqamuxcs 8 u 9 KiaccoB, Ui JeTel ¢ 3aep>KKON ICUXUYECKOTO
pasButus. [lanHas paboyas mporpaMMa paccuuTaHa Ha y4daluxcs, MMEIOINX ocaadbieHHoe
COCTOSIHUE HEPBHOM CHCTEMBI, BIEKYIEE 3a cO00H OBICTPYIO YTOMIISIEMOCTb, HU3KYIO
paboToCcTIOCOOHOCTD, MOBBILIEHHYIO OTBJIEKAEMOCThD, a YTO, B CBOIO OYEPE/Ib, BE/IET K HAPYIICHUIO
BHUMAaHUs1, BOCTIPUSTHS, a0CTPAKTHOTO MBILIUICHUA. Y TaKUX JETei OTMEUAIOTCsl IEPUOANYECKUE
Kosie0aHusl BHUMaHUS, HEJOCTaTOYHasl KOHIEHTpalUsl Ha 00BEKTE, MaJIblii 00BEM MaMsITH.
Baxmueiiiee ycnoBue MNpaBUIBHOIO TOCTPOECHUS Y4eOHOro Ipolecca - 3TO JAOCTYHHOCTh U
3¢ (EeKTUBHOCTh OO0y4YeHHUS [JIs KaXJOro Yydalerocss oOydaroumxcs M0 aJalTUPOBAHHBIM
mporpaMMam Jjisi AeTed ¢ 3aJepKKOM MCUXUYECKOTo Pa3BUTHS B 00IIe00pa3oBaTelbHBIX KiIaccax,
YTO JOCTUTAaeTCs BBIJENIEHUS B KaXJOM TeMme IVIaBHOrO, M AuddepeHuunanueil marepuaina,
0TpabOTKOM Ha MPaKTUKE MOTyUYEHHBIX 3HAHUM.

Bo Bpems yueOHOrO mpoiiecca Hy)KHO UMETh B BUIY, YTO ydeOHas JESTEIbHOCTh JIOJDKHA OBITH
Ooratoii MO cojepX)aHUIO, TpeOyromeld OT IIKOIbHUKA WHTEIJIEKTYallbHOTO HANpsOKEHUs, HO
OJIHOBPEMEHHO 00s3aTeNbHble TpeOOBaHMUS HE JOJDKHBI ObITh MEPErpyKeHHBIMH IO OOXBaTy
MaTepuana M JAOCTYMHBI peOeHKy. TOoNMbKO HOCTYMHOCTh M TOHMMaHWE MOMOTYT BBI3BAaTh Y TaKUX
yyalxcs MHTepec K yueHuio. HemanoBakHbIM ()akTOpOM B OOYYEHHMM TakuX AETel SBIseTcs
no0poskenarenbHas, ClIoKoiHas arMocdepa, arMocdepa J00pOThl U TOHUMAHUS.

Ilpunyun pabomwr ¢ dannwvix Knaccax c¢ yvawyumucsa, OO0ydarOIMMHCS MO aJanTHPOBAHHBIM
IporpaMMam Juis JIeTed ¢ 3aJep’KKOM IMCUXMYECKOIO Pa3BUTHUS - 3TO M PEUYEBOE PA3BUTHE, UTO
BEJIET HEMOCPEJCTBEHHBIM 00pa3oM K MHTEJUIEKTYalbHOMY pa3BUTHIO: YydYallldecs JOJKHBI
MIPOrOBapUBaTh XOJI CBOMX PACCYXIECHHH, MOSACHITh CBOM JEWUCTBUS NPHU PEUICHUU PA3THUHBIX
3amanuii. [loxBana u moompeHue - 3To Toke OObIIast ABMKYIIAS CUjla B 00YYEHUH JIeTel JTaHHOU
Kareropuu. BaxxHo, 4ToObl peOEHOK TOBEPUI B CBOU CHJIBI, UCIIBITANl PAJIOCTh OT yCIeXa B yUECHUH.



2. Copep:xkanue y4eOHOIo mpeaMera

I'eomerpus 8 kiaace
1. Yersipexyroasnuku (14 4)

Muoroyronpauku. [Tapamtenorpamm u tpanenus. [Ipssmoyronsauk. Pom6. KBaapar.

Ilenp — BBECTHM NOHATHE MHOIOYIOJIbHMKAa M BBIIYKJIONO MHOIOYTOJIbHHKA, BBIBECTH
(GopMylly CyMMbI YIJIOB BBIIYKJIOTO MHOI'OYTOJBHUKA U PAacCMOTPETh YEThIPEXYTOJbHHUK, KaK
YAaCTHBIM BUJ MHOTOYTOJIbHUKA; BBECTH IOHATHUS IapajuielorpaMMa, Tpareluuu, NpsIMOYyrojJbHUKa,
poMmba, KBaJgpaTa U pacCMOTPETh UX CBOMCTBA M NPU3HAKU; OCEBYIO U LIEHTPAJIbHYIO CUMMETPHH,
KaK CBOMCTBa HEKOTOPBIE TE€OMETPUUYECKHUX (PUTYP.

3namop:

- YTO TAaKOE IEPUMETP MHOTOYTIOJIbHUKA;

- KAKOM MHOTOYT'OJIbHUK Ha3bIBaIOT BBIITYKJIBIM;

- ONpejeseHUs MapajieiorpaMMa, —Tpareluuu, NpsSMOYrojibHUKa, pomOa, KBajpara
(OpMYIHPOBKH UX CBOICTB U MPU3HAKOB,;

- OTIPEICICHUS] CAMMETPUYHBIX TOYEK U (PUTYp, OTHOCUTENHHO IPSIMOM U TOUKH.

Ymemo:

- 00BACHUTD, Kakas (pUrypa Ha3pIBa€TCs MHOTOYIOJIbHUKOM, Ha3bIBATh €0 3JIEMEHTHI;

- BBIBOJUTH (DOPMYJTy CYMMBI YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA;

- IOKa3bIBaTh U3yYEHHbIE TEOPEMBI U IPUMEHSATh UX Ul PEIICHUS 3314,

- IGTUTh OTPE30K Ha N PABHBIX YACTEH C MOMOLIbIO LIUPKYJIS U JTMHEHKH;

- CTPOUTh CHMMETpPUYHBIE TOYKM M pacno3HaBaTb (Urypel, oOjajarmoliue OCEBOH H
LIEHTPaJIbHOW CUMMETpPHUEH.

2. Iiomanp (14 4)

[Tnomans MHoroyronbHuka. I[linomanu mnapaienorpamma, TpPEyroJIbHUKAa W TParelyH.
Teopema ITudaropa.

Ieanb — nath npencraBieHre 00 MU3MEPEHUHU IUIOLIa/lell MHOTOYT'OJIbHUKOB, PacCMOTPETh
OCHOBHBIE CBOICTBa IUIOIIAAEH M BBIBECTH (OPMYITY JAJs BBIYMCICHHUS IUIOMIAACH KBaapaTra U
OpSMOYTOJIbHUKA; ONUPAasiCh Ha OCHOBHBbIE CBOMCTBAa IUIOMIAJAEH M TeopeMy O IUIoLaau
NpSIMOYTOJIbHUKA, BBIBECTH  (OpPMYJbl  JUIsl  BBIYMCIEHHUS IUIOIIAQJIEd  MapajielorpaMM,
TPEyrojbHUKAa W Tpameuuu; pacCMOTPETh TEOpeMy 00 OTHOIICHHWH IUIOIIAAEH TpeyrojbHHUKOB,
MMEIOLINX [0 paBHOMY YIITy; cOpMYJIMPOBATh U A0Ka3aTh Teopemy lludaropa u oOparnyto eil.

3namo:

- OCHOBHBIE CBOWCTBA IUIOMIA/IeH U GOpMYITy JUIsl BBIYMCIIEHUS TUIOIIA U IPSIMOYTOJIbHUKA;

- (hopMyIIbI 711 BBIYMCIICHUS TUIOIIAJeH mapaiesiorpaMM, TpEYrolbHUKA U Tparenuu;

- TeopeMy 00 OTHOILIEHUH IUIOIAJeH TPEYroIbHUKOB, UMEIOIINX 10 PABHOMY YIIIY;

- reopemy [Iudaropa u o6paTHyto eil.

Ymemo:

- BBIBECTH (OPMYIY JI BBIYMCIEHHUS IUIOMIAM MPSMOYTOJbHUKA U HCIOJIb30BATH €€
CBOMCTBA M CBOMCTBA IIOIIA/ICH ITPU PELICHHUH 3a/1a4;

- JI0Ka3bIBaTh TEOpPEMY 00 OTHOIICHUH IUIOMIA/AEH TPEyrojJbHUKOB, UMEIOIIUX 110 PaBHOMY

yriy,

- IoKka3bIBaTh Teopemy Iludaropa u odparHyto eil.

3. ITonoOHbIe Tpeyroabuuku (19 )

Omnpenenenue  MOAOOHBIX  TPEYrodbHUKOB. [Ipu3HaKku  MOJOOMS  TPEyroJbHHUKOB.
[IpumeHneHre momoOMs K JOKa3aTeNbCTBY TEOpPEeM U pelieHuto 3aaad. COOTHOIIEHUS MeEeXIy
CTOPOHAMH U YIJIAMHU IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

Lenab — BBeCTH MOHATHE MPOMOPLHUOHAIBHBIX OTPE3KOB M JIaTh OINpeAeNieHHE MOJ0O0HBIX
TPEYroJbHUKOB; PACCMOTPETh U Jl0Ka3aTb TPH NpPU3HAKa I0A00MS TPEyroJbHUKOB, HAY4HUTh
NPUMEHSTh MX NpPU pEIIeHUH 3a]ad; I0Ka3aTb NPUMEHEHHE TMOA00US TPEYroJbHUKOB IpU
JIOKa3aTeNIbCTBE TEOPEM M PEIIEHUM 33a4ad; IO3HAKOMHUTb C D3JIEMEHTAMH TPUTOHOMETPHH,
HEOOXOUMBIMHU IS PEIIEHUS] IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

3uamo:

- ONpEeENICHUs TPOIIOPLUOHAIBHBIX OTPE3KOB U MOJOOHBIX TPEYTOJILHUKOB;

- TeOpeMy 00 OTHOILEHHUH IUIOIIAJeH MOJOOHBIX TPEYrOJbHUKOB M CBOMCTBA OHUCCEKTPUCHI
TPEYroJbHUKA;

- IPU3HAKH TOJO0US TPEYT OJIbHUKOB;



- TEOpPEMBbl O CpeAHEH JIMHUM TPEYroJIbHUKA, TOUKHU MEePEeCceUeHUs] MeAaH TPEyrojbHUKa U
MPOMOPLUUOHATIBHBIX OTPE3KAX B MPSIMOYTOJILHOM TPEYTOJIbHUKE;

- OTIPEENICHUS Sin, COS, tg OCTPOTO YIiia NPSIMOYTOIHBHOTO TPEYTOJIbHHKA;

- 3HAYECHMS Sin, CoS, tg I YIIIOB 300, 450, 600, 900, 180°.,

Ymemo:

- JIOKa3bIBaTh TEOpEMYy OO0 OTHOILIEHUU IJIOMAAEH MOJOOHBIX TPEYroJbHUKOB U CBOMCTBO
OHMCCEKTPUCHI TPEYTOJIbHUKA;

- TOKa3bIBaTh MPU3HAKH MMO00HS TPEYroJbHUKOB U MPUMEHSTh UX MPU PELICHUH 3a]1aY;

- JIOKa3bIBaTh TEOPEMBbI O CpPEJIHEW JIMHUM TPEYroJbHHUKA, TOUKH MEPECCUCHUs] MeIuaH
TPEYrojbHUKa U MPOMOPLHUOHAIBHBIX OTPE3KaxX B MPSIMOYTOJILHOM TPEYTOJIbHUKE U MPUMEHSTH
IIpU PEILICHUH 3a/1a4;

- C MIOMOILBIO IIUPKYJISl ¥ JIMHEWKH JIETIUTh OTPE30K B JAHHOM OTHOIIECHUHU U PeIlaTh 3a/1a4yu
Ha MIOCTPOEHHUE;

- TOKa3bIBaTh OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

4. Oxpy:xkHocTh (17 4)

KacarenbHnas k okpyxHocTu. LleHTpanbHble U BIHMCAaHHBIE YIUIbl. YeTblpe 3aMedaTeNbHbIe
TOYKHU TPEYroJibHUKA. BrincanHast u onucanHas OKpY>KHOCTb.

Leap —paccMOTpeTh pazIUYHbIE CIIy4ad B3aUMHOIO PACIOJIOKEHUS MPSAMOM K
OKPYKHOCTH, BBECTH IOHSTUE KacaTeJIbHOM, pacCMOTPETh €€ CBOMCTBA M IMpPHU3HAK, PACCMOTPETh
CBOICTBa OTPE3KOB KacaTelbHBIX, MPOBEICHHBIX U3 OJHOW TOYKH; BBECTH IMOHSTHS TpaayCHOI
MEphI IYTH OKPYKHOCTH, LIEHTPAJIHLHOTO M BIIMCAHHOTO YIJIOB, JIOKa3aTh TE€OPEMbl 00 M3MEpPEHUU
BIIMCAHHBIX YTJIOB U 00 OTpe3Kax MEPeCceKaroIIUXCs XOPJ; PACCMOTPETh CBOMCTBA OMCCEKTPHUCHI
yIiia W CEepPeAWHHOrO TMEPIEeHIUKYsipa K OTPe3Ky, I0Ka3aTh, YTO OMCCEKTPHUCHI/CEpeANHHBIC
MEPIEeHIUKYISAPBI/BBICOTHl  TPEYTrOJbHUKA MEpPEeceKaroTcsl B OJHOM TOYKE, BBECTU TMOHATHUS
BIIMCAaHHOM B MHOTIOYTOJIbBHUK W ONMCAaHHOW OKOJO MHOIOYTOJIbHHKAa OKPYXHOCTEH, JoKa3aTh
TEOpEeMbl 00 OKpPY)XHOCTH BIIMCAHHOW B TPEYroJbHUK M OO0 OKPYKHOCTH OIHMCAHHOM OKOJO
TPEeYroJbHUKA.

3uamop:

- BO3MOJKHBIE CITy4an B3aUMHOTO PACTIOIOKEHUS TIPSIMOM M OKPY>KHOCTH;

- OMpe/IesIeHre KacaTeIbHOM, CBOWCTBO M MPU3HAK KacaTelbHOM;

- KaKOM yroJ1 Ha3bIBaETCs IEHTPAIbHBIM/BITUCAHHBIM;

- KaK ompeensercs rpaaycHas Mepa Ayru OKpYKHOCTH;

- TEOpEMY O BIIMCAHHOM YTIJIE U CIIEJICTBUS U3 HEE;

- TEOpEMY O MPOU3BEJECHUH OTPE3KOB NEPECEKAIOIINXCS XOP/;

- TEOpEMBI 0 OMCCEKTPHUCE YIila U O CEPEAMHHOM NEPIIEHIUKYIISIPE K OTPE3KY, UX CIEJICTBUS;

- TeopeMbl O TMEePECeUCHUU  BBICOT/OUCCEKTPHUC/CEPEANHHBIX  MEePIEHINKYISIPOB
TPEYroJIbHHUKA;

- Kakas OKPY>XKHOCTh Ha3bIBA€TCS BIUCAHHOW B MHOTOYTOJBHUK, KaKas OMHMCAHHON OKOIIO
HEro;

- TEOpEMBI 00 OKPY>KHOCTH BIIUCAHHOW B MHOTOYTOJIbHUK;

- TEOpPEMBI 00 OKPYKHOCTH OMMCAHHOW OKOJIO MHOTOYTOJIbHUKA.

Ymemo:

- JIOKa3bIBaTh BO3MOJKHBIE CIy4aul B3aUMHOTO PACIOJIOKEHUSI TMPSIMOW U OKPYKHOCTH,
CBOMCTBO W MPU3HAK KaCaTEeIbHOM;

- TOKa3bIBaTh TEOPEMY O BIMCAHHOM YIJIE U CJIEJICTBUS U3 HEE U TEOPEMY O NMPOU3BEIACHUU
OTPE3KOB MEPECEKAIOIINXCS XOP/I, TPUMEHSTh UX MPU PEIICHUH 33/1a4;

- TOKa3bIBaTh TEOPEMbI O OMCCEKTPHCE YIJla U O CEpeAMHHOM MEPIEHIUKYIISIpE K OTPE3KY,
WX CIIE/ICTBUS,

- TOKa3bIBaTh TEOPEMBI O MEPECEUEHUHN BBICOT/OUCCEKTPHUC/CEPEAMHHBIX NEPIIEHIUKYIISIPOB
TPEYTrOJIbHUKA;

- IOKa3bIBaTh TEOPEMBI 00 OKPY>KHOCTH BITUCAHHOW B MHOTOYTOJIbHUK;

- TOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTH OIMTUCAHHON OKOJIO MHOTOYTOJbHUKA.

5. IloBTopenue. Pemenue 3aaau (4 4)
3akperyieHue 3HAHW, YMEHH W HaBBIKOB, MOJNYYEHHBIX HAa YpOKax IO JaHHBIM TeMaM (Kypc
reoMeTpuH § Kiacca).



I'eomeTpus 9 KJjacce

1. BexTopsi (8 u)

[Tonsite BekTopa. CloXeHHEe W BBIYUTAHHE BEKTOPOB. YMHOXCHHE BEKTOpa Ha YHCIIO.
[IpumeHeHre BEKTOPOB MIPH PEIICHUH 3a]1a4.

Lenbp —BBECTH TOHATHS BEKTOpA, €ro JJIMHBI, KOJUTMHEAPHBIX U PABHBIX BEKTOPOB,
Hay4YUTh U300pakaTh U 0003HAYATh BEKTOPHI, OTKJIAJIBIBATH OT JIFOOOH TOYKH TUIOCKOCTH BEKTOD,
paBHBI JaHHOMY, BBECTH TIOHATHS CYMMBI M Pa3HOCTH JIByX BEKTOPOB, PACCMOTPETh 3aKOHBI
CJIO’KEHUSI BEKTOPOB M Ha MX OCHOBE BBECTH IOHATHE CYMMBI TpeX M 0ojiee BEKTOPOB, HAyYUTh
CTPOUTH CYMMY BEKTOPOB, HCIIOJB3YSl MPABUIO TPEYrojbHUKA W Mapajuiejorpamma, CTPOUTH
Pa3HOCTh BEKTOPOB JBYMS CIIOCOOAMH; BBECTH JEHCTBHE YMHOXXEHHWS BEKTOpa Ha YHCIO U €ro
CBOICTBA.

3namo:

- OTIPEICIICHUS BEKTOPA U PABHBIX BEKTOPOB;

- 3aKOHBI CJIOKEHUS BEKTOPOB;

- OIpeAeNICHHE pa3HOCTH BEKTOPOB, KAKOW BEKTOpP HAa3bIBAETCA MPOTHUBOMOJIOKHBIM
JAHHOMY;

- KaKOW BEKTOp HA3bIBACTCS MPOU3BEACHUE BEKTOPA HA YUCIIO;

- KaKOW OTPE30K HA3bIBACTCS CPEIHEH JIMHUEH TpamneIuy.

Ymems:

- n300paxkaTh U 0003HaYaTh BEKTOPHI;

- OTKJIQJIBIBATh OT JIFOOOH TOYKHM TUIOCKOCTH BEKTOP, PaBHBIA JaHHOMY,

- 00BSCHUTD, KaK ONPEEINIAETCS CyMMa BEKTOPOB;

- CTPOUTHh CYMMY BEKTOPOB HCIIOJNB3YSl IMpaBUjia TPEYroJibHHKA, Mapajlierorpamma,
MHOTOYTOJIbHUKA;

- CTPOUTH PA3HOCTH BEKTOPOB JABYMsI CIIOCOOAMU;

- (opmynHrpoBaTH CBOWCTBA YMHOKEHHS BEKTOpA HA YUCIIO;

- (opmyHpoBaTh M TOKA3BIBATh TEOPEMY O CPEIHEH JIMHUH TPAITCIIUH.

2. Metona xoopauHar (10 4)

Koopnunatsl Bektopa. IIpocreifue 3agaun B KOOpAMHATaX. YpaBHEHUS OKPY)KHOCTU U
IPSAMOH.

Ileqb — BBECTH NOHATHE KOOPIMHAT BEKTOpa M PacCMOTpETh MpaBWia JEHCTBUH Haj
BEKTOpaMH C 3aJlaHHBIMH KOOpIHMHATAMH, PACCMOTPETh MPOCTEHININE 3a/laud B KOOpPIMHATAX M
1oKa3aTh, KaK OHHM HCIOJb3YIOTCS MPHU PELIEHUH OoJjiee CIOKHBIX 3a/7ad METOAOM KOOpIMHAT;
BBIBECTH YPAaBHEHUSI OKPYXHOCTH M MPSIMOH, MOKa3aTh, Kak MOYKHO MCIIOJNIB30BaTh 3TH YPaBHEHUS
IPU PELICHUH TeOMETPUYECKHX 3a/1a4.

3namo:

- (hOpPMYIIMPOBKH M JIOKA3aTENbCTBA JIEMMBI O KOJIJTMHEAPHBIX BEKTOpaXx;

- TEOPEMBI O Pa3JI0KEHUU BEKTOPA MO IBYM HEKOJUITMHEAPHBIM BEKTOpaM;

- IpaBUJIa JeMCTBUIM HAJl BEKTOPAMU C 3aJIaHHBIMH KOOPJMHATAMH;

- (hopMyIIBI KOOPIMHAT BEKTOpA Yepe3 KOOPAMHATHI €r0 KOHIIA U Havala;

- (opMyJIBl KOOPIUHAT CEpEeMHBI OTPE3Ka, JIMHBI BEKTOPA U PACCTOSIHUS MEXIY JIBYMS
TOYKaMU;

- YpPaBHEHUS OKPYKHOCTH U MPSIMOIA.

Ymems:

- pemarh 3aayd C UCIOJb30BAHUEM TEOPEMBl O pA3JIOKEHUH BEKTOpa IO JBYM
HEKOJUTMHEAPHBIM BEKTOpPaM W NIPABWII JEHCTBUN HAJl BEKTOPAMU C 3aIaHHBIMH KOOPHMHATAMH,

- BBIBOJHUTD (hOPMYJIbI KOOPJIMHAT BEKTOpA Yepe3 KOOPAMHATHI €ro KOHIIA U Havyala;

- BEIBOJIUTH (POPMYIIBI KOOPIMHAT CEPEAMHBI OTPE3Ka, [UIMHBI BEKTOPA U PACCTOSTHUS MEXKIY
JIBYMsI TOUKaMH;

- BEIBOJMTH YPaBHEHUSI OKPYKHOCTH H MIPSIMOIA;

- CTPOUTD OKPY>KHOCTH U MPSIMbIE 33JaHHbIE YPAaBHEHHUSIMH.

3. CooTHOLIEHUSI MKy CTOPOHAMM H yrjiaMu TpeyrojbHuka (11 1)
Cunyc, Kocunyc, TaureHc yriaa. COOTHOIIEHHSI M@Ky CTOPOHAMU U YIJIaMHU TPEYroJbHUKA.
CkanspHoe Mpou3BeIeHNE BEKTOPOB.

Ilesb — BBECTH MOHATHS CHHYCA, KOCUHYCA, TAHTE€HCA BHIBECTH (POPMYJIBI 7SI BEIYUCICHHUS

KOOpJMHAT TOYKH; JI0Ka3aTh TEOPEMY O IUIOMIAAN TPEYTrOoJbHUKA, TEOPEMbl CHHYCOB, KOCHHYCOB,



MO3HAKOMUTH C METOJaMHU PEUICHUSI TPEYTOJIbHUKOB; MMO3HAKOMUTH CO CKAJISPHBIM MMPOU3BEICHUEM
BEKTOPOB, €r0 CBONCTBAMM.

3uamey:

- KaK BBOJIATCS] CHHYC, KOCUHYC, TAHT€HC JJIsl YTJI0B OT 0° o 1800;

- (hopmyIBI AJIs BEIYUCICHUS KOOPAUHAT TOUYKH;

- TEOpPEMY O IUIOUIAJAH TPEYTOJIbHUKA,

- TEOPEMbI CHHYCOB, KOCUHYCOB;

- OIIPE/ICNIEHNE CKAJISIPHOTO ITPOU3BE/IEHNS BEKTOPOB;

- YCJIOBHE MEPIECHIUKYISPHOCTH HEHYJIEBBIX BEKTOPOB;

- BBIpQXKEHUE CKAJSIPHOTO IPOU3BEAECHUS B KOOPIUHATAX U €r0 CBOMCTBA.

Ymems:

- IOKa3bIBaTh OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO;

- IOKa3bIBaTh TEOPEMY O ILIOIIAIA TPEYTOJIbHUKA;

- IOKa3bIBaTh TEOPEMbI CHHYCOB, KOCUHYCOB;

- 00BSICHUTD, YTO TAKOE yTOJl MEX/1y BEKTOPaAMHU.

4. JIimHa OKPY:KHOCTH M IuIomaab kpyra (12 4)

IIpaBunbHBIE MHOTOYTOJIBHUKHU. [JIMHA OKPYKHOCTH U IUIOLIAAb Kpyra.

Lleap —BBeCTH TMOHATHE TMPABUIBHOIO MHOTOYTOJBHHUKA, JIOKa3aTb TeOpeMbl 00
OKPY>KHOCTSIX OMHCAaHHOM OKOJIO MPaBMUJILHOTO MHOTOYTOJbHHUKA M BIIMCAHHOW B HETO, BBHIBECTU
dbopMyIbl, CBS3BIBAIONIME IUIOMIAAL W CTOPOHY IMPABWJIBHOIO MHOTOYI'OJBHUKA C paarycaMu
BIIMCAHHOW M OIIMCAaHHOM OKPYKHOCTEH, pPAacCCMOTPETh 3aJayd Ha IIOCTPOCHHE IPABUIIBHBIX
MHOTOYTOJIbHUKOB; JaTh MPEACTAaBIECHUE O BbIBO/IC (POPMYI ATUHBI OKPYKHOCTHU U TUIOLIAAN KPYTa,
BBIBECTU (DOPMYIIBI JUTUHBI OKPYKHOCTH M TUIOIIAU KPYTOBOT'O CEKTOPA.

3uamey:

- OMpe/ieNIeHNE MPABUIILHOTO MHOTOYTOJIbHUKA,

- TeopeMbl 00 OKPYKHOCTSIX ONHCAHHOW OKOJIO MPaBWJIBHOTO MHOTOYIOJbHUKA H
BIIMCAHHOM B HETO;

- (hopmyBl A BBIYMCICHUS YIUIa, TUIOMAIN U CTOPOHBI MPABMIIBHOTO MHOTOYTOJIbHUKA U
paauyca BOUCAHHOM B HErO OKPY>KHOCTH;

- (hopMyI Bl ATMHBI U AYTH OKPY>KHOCTH, TUIOIIAIA KPyra U KPyrOBOTO CEKTOpa.

Ymemps:

- JIOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTSIX OMHMCAHHOM OKOJIO MPaBUIBHOTO MHOTOYTOJIbHUKA
¥ BIIMCAHHOM B HETO;

- BbeIBeCTH (OpPMYJBl 7S BBIUKUCICHHS yIJa, IJIOM@AAM M CTOPOHBI TPaBUILHOTO
MHOTOYTOJIbHUKA U paJiyca BIUCAHHON B HETO OKPY>KHOCTH;

- TpuUMEHATH (GOPMYINbl Ui BBIYKCICHHS yria, IUIOMAAA U CTOPOHBI MPaBUIBLHOTO
MHOTOYTOJIPHUKA M pajuyca BIUCAaHHONW B HETO OKPYKHOCTH, (GOPMYJIbl JUIMHBI U JyTH
OKPY’KHOCTH, TUIOLIAJN KPyra U KpyroBOTO CEKTOpa MpU PELICHUH 3aa4.

5. ABu:kenus (8 1)

ITonsaTue nBrxenus. [lapamienbHblil IEPEHOC U TOBOPOT.

[eas —BBeCTH TOHATHS OTOOPAXEHHUS TUIOCKOCTH Ha ce0s M JIBUKEHUS, PACCMOTPETH
OCEBYI0O M LEHTPAJIbHYI0O CHUMMETPUHM, HEKOTOpbIE CBOWCTBA JBWKEHUW; TMO3HAKOMHUTH C
napajuieIbHbIM TIEPEHOCOM U TTIOBOPOTOM.

3uamey:

- OTIpeIeNICHNEe JBKEHUS TIIOCKOCTH.

Ymems:

- 00BSICHUTD, YTO TAKOE OTOOPAKEHHE INIOCKOCTH Ha ceOs;

- JIOKa3bIBaTh, YTO OCEBAsl M LEHTpaJbHAasi CUMMETPUS ABIISIIOTCS JBXKEHUSIMU U, YTO NpU
JIBIDKEHUH OTPE30K OTOOpakaeTcs Ha OTPE30K, a TPEYTOJIbHUK — Ha PABHBIN €My TPEYTOJIbHUK;

- 00BSACHUTH, UTO TaKOE MapaslieIbHbIA IEPEHOC U TOBOPOT;

- IOKa3bIBaTh, UTO MapaJICIIbHBINA MTEPEHOC U IIOBOPOT SBIISIFOTCS JBIKEHUSMH TUIOCKOCTH.

6. HauaabHble cBeJleHHus U3 cTepeoMeTpuu (8 1)

MHororpasnauky. Tena 1 MOBEpXHOCTH BPaLICHUSI.

Leab — BBEeCTH MOHATUS T€OMETPUUYECKOTO Teja, MOBEPXHOCTH, TPAHUIIBI Tella, CEKyIIei
MJIOCKOCTH M CEYCHHS Teja, BBECTH TOHSITHE MHOTOTPAHHHMKA, €r0 BHIOB M JJIEMEHTOB;, BBECTH
MOHSITUE TIPU3MBI, €€ BUJOB U CBOICTB; BBECTH IMOHATHE NapaljICJECNMIEa, €r0 CBOMCTB; BBECTH
MOHATHE 00bEeMa Teja, pacCMOTPETh OCHOBHBIE CBOICTBa 00beMoOB, npuHIMN KaBanbepu; BBeCTH
MOHSTHE THPAMUBI, €€ BUJOB U CBOWCTB; PACCMOTPETh TEJa BPALICHUS, BHIBECTH (POPMYIBI IS
BBIUMCJICHHUS TJIOMIAAH MIOBEPXHOCTH U OOBEMOB TEJ BPAIICHHUS.



3uamo:

- OIIpEIEIEHUs] TEOMETPUUYECKOrO Tella, TOBEPXHOCTH, TPAHHULIBI T, CEKYIIEH MIIOCKOCTH U
CeueHHsl TeJla, MHOTOTPAaHHUKA, PU3MBI, Napauleenunea, MipaMuIsl, IHIHHIpa, KOHYyca, apa
u cdepsr;

- OCHOBHBIE CBOIICTBa 00BeMOB, puHLKI KaBanbepu;

- (popMyJiBl U1l BBIYMCIICHUS IUIOIIAACH MOBEPXHOCTH U 00BEMOB MHOI'OI'PDAaHHHMKOB U Tell
BpalllCHUS.

Ymemo:

- pa3nu4aTh ¥ Ha3bIBAaTh CBOMCTBA OTACIBHBIX BUJJOB MHOTOIPAaHHUKOB U TEJI BPAIllCHUS;

- IPUMEHSTH NPH PELIeHUU 3a1ad (GOpPMYJbI JJI BBIYMCICHUS IJIOLIAJCH NOBEPXHOCTH U
00BEMOB MHOTOI'PaHHUKOB U TEJl BpalLlEHUSI.

7. O0 akcuomax ImJIaHuMeTpum (249)

becena 06 akcnomax miaHUMETPUH.

OcHoBHas HeJib — JaTh 0oJiee rIyOOKOe MPeICTaBIEHUE O CUCTEME aKCUOM IUIAaHUMETPUH U
AKCHOMaTHYECKOM METOJIE.

8. IloBTopenne. Pemenue 3agau (9 4)
3akperuieHue 3HaHUM, yMEHUIl W HaBBIKOB, MOJYYEHHBIX HAa ypPOKax IO JaHHBIM TeMaM (Kypc
reoMeTpuu 9 kiacca).

3. TpeGoBanusi K YypOBHIO MOATOTOBKH Y4YaIIMXCs
B pesyabTare n3yuenus reoMerpuu 8 Kiacca odyyaromuecst J0JKHbI YMeTh/3HATh:
. OO0bsicHUTD, Kakasl (urypa Ha3blBa€TCd MHOTOYIOJbHUKOM, HAa3BaTh €0 3JEMEHTHI. 3HaTb,
YTO TaKOe MEPUMETP MHOTOYTOJIbHHKA, KaKOM MHOTOYTOJIbHUK Ha3bIBACTCS BBIYKIIBIM;
YMETh BBIBECTH (DOPMYITY CyMMBI YTJIOB BBIITYKJIOIO MHOTOYT'OJIbHHKA.

o 3HaTh OMpeNeNeHus] MapauielorpaMM U Tpanenud, (GOopMyTUpOBKH CBOWCTB W MPHU3HAKOB
napajuieJiorpaMMa U paBHOOEJIPEHHON Tpamneluu; yMETh UX JOKa3blBaTb U NMPUMEHATH NPU
pELIEHUN 3a1a4; JEIUTh OTPE30K Ha N PAaBHBIX YacTEH C MOMOIUBIO LIUPKYJSA U JIMHEUKH U
pelaTh 3aa4u Ha IIOCTPOEHUE.

o 3HaTh OMNpeJeNieHUuss NPSIMOYrojbHUKA, poMmOa, KBajpara, (OPMYJIUPOBKHM HUX CBOWCTB U
IPU3HAKOB; YMETh JJOKA3bIBaTh U3yUYE€HHbIE TEOPEMbI U IMPUMEHATh UX IPU PEILIECHUU 3a]ady;
3HATh OIpPEJEIEHUs] CHMMETPUYHBIX TOYEK U (PUTYp OTHOCUTENBHO MPSAMON M TOUKH; YMETb
CTPOUTh CHUMMETPUYHbIE TOYKM U paclo3HaBaTb (QUIYypbl, O0JIaJaloOle OCEBON U
LHEHTPAIbHOW CUMMETPHUEH.

o 3HaThb OCHOBHBIE CBOICTBa IUIOmaAel Hu ¢opMyny s BbIUUCICHHUS IUIOIIAIU
IPSIMOYTOJIbHUKA, YMETh BBIBECTH 3Ty (OPMYIy U HCIHOJB30BaTh €€ U CBOMCTBA ILIOIIAJEH
IIPU pEIIeHUH 3ajay.

o 3HaTh (popMyIIBI ISl BEIYUCIEHUS TUIOIIAJel mapauiesorpaMmma, TpeyrojabHUKa U Tpaneluu;
YMETh UX JIOKa3bIBaTh, a TaK)Ke 3HATh TEOpeMy 00 OTHOLIECHHM IUIOLIA/IeH TPEeyrojbHUKOB,
UMEIOIUX 10 PABHOMY YTIIy, U YMETh IPUMEHATh U3y4eHHbIE ()OPMYJIbl IIPU PEIICHUH 3a/1a4.

o 3Hath TeopeMy IIudaropa u o6paTHyro €€ TeopeMy; yMETb UX JAOKa3bIBaTh U MPUMEHATh PU
pELICHUH 3ajau.

L4 3HaTb OIPCACIICHUSA IMPOIMMOPIUOHAIBHBIX OTPE3KOB U HO,Z[O6HBIX TPECYTrOJIbHUKOB, TCOPCMY 00
OTHOIIICHUHU IIIoIIaAei HO,Z[06HLIX TPCYIrOJIbHUKOB U CBOMCTBO 6I/ICCCKTpI/ICLI TPCYTrOJIbHHUKA,
YMCThH IIPUMCHSATH UX IIPU PCUICHUH 3aaa4v.

. 3HaTh NMPU3HAKU NOAO0OHS TPEYTroJbHUKOB, YMETh UX JOKA3bIBaTh U MPUMEHSTH MPU PEILICHUN
3a1ay.
. 3HaTh TEOPEMBI O CPEAHEN JINHUU TPEYTOJIbHUKA, TOUKE NIEPECEUEHMS] MENAH TPEYroJIbHUKA

U MPONOPLUUOHAIBHBIX OTPE3Kax B NPSMOYTOJIBHOM TPEYIOJIbHUKE; YMETh UX JOKa3bIBaTh U
IIPUMEHATH IIPU PEUICHUM 337a4, a TAKXKE YMEThb C IOMOUIbIO LUPKYJ U JUHEHKH JEIIUTH
OTPE30K B JJAHHOM OTHOIIIEHUH U pelaTh 3aJa4l Ha [IOCTPOCHHUE.

. 3HaTh ONpENENEHHUS CHHYCAa, KOCHHYyCa, TaHI€HCa OCTPOro yria MpsSIMOYrOJbHOTO
TPEYrojbHUKA; yMETh JOKa3blBaTh OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO; 3HATH
3HAYEHUs CHHYyCa, KOCUHYCa, TaHreHca 1iyis yriios 30°, 45°, 60°.



3HaTh BO3MOXHBIE CITydyad B3aUMHOI'O PACIOJIOKEHUS MPSIMOUA U OKPY>KHOCTH, OIpPECIICHHE
KacaTeJbHOM, CBOMCTBO M MPU3HAK KacaTeIbHOW; yMETh MX JOKa3blBaThb U MPUMEHATH MPHU
pelIeHu  3a/1ay.

3HaTh, KAaKOM YroJl Ha3bIBAa€TCsSl LEHTPAJIbHBIM M KakOW BIHMCAaHHBIM, KakK OIPEAEISAETCS
rpagycHas mMepa Ayrd OKPYXKHOCTH, TEOPEMY O BIIMCAHHOM YIUIE, CIICICTBHUS W3 HEU U
TEOpEMyY O IIPOU3BEIECHUN OTPE3KOB NIEPECEKAIOIINXCSA XOPA; YMETh 10Ka3bIBATh 3TH TEOPEMBI
Y IIPUMEHSATH UX IIPY PELICHUH 3a]au.

3HaTh TEOpEeMbl O OHMCCEKTpHCE yIila U O CEpeAMHHOM IEPIEHINKYIIpe K OTPEe3Ky, HX
CIIEJICTBUS, TEOPEMY O IIEPECEUEHUH BBICOT TPEYTOJIbHMKA; YMETh MX JOKa3blBaTb U
IPUMEHSTD [IPU PELICHNUH 33]1a4.

3HaTh, Kakasi OKPYXHOCTb Ha3bIBa€TCSl BIIMCAHHOW B MHOTOYIOJBHMK M Kakas ONMCaHHOMN
OKOJIO MHOTOYTOJIbHMKA, TEOpPeMbl 00 OKPY)KHOCTH, BIIMCAaHHON B TPEYrojipHUK, U 00
OKpPY)KHOCTH, OIIMCAaHHOM OKOJIO TpEyrojbHHKa, CBONCTBA BIMCAHHOIO U OMNMCAHHOIO
YeThIPEXYTOJIbHUKOB; YMETh UX JIOKAa3bIBaTh U IPUMEHSTh [IPU PELICHUH 3a/1a4.

B pe3yjabTaTe H3y4€HUdA rcOMeTpuu 9 kiacca oﬁyqaloumecsn HOJIKHBI yMeTb/3HaT]>:

3HaThb OIIpCACIICHUSA BCKTOPAa KM PABHBIX BCKTOPOB; I/I306pa)KaTB 1 0003HAYaTh BCKTOPBHI,
OTKJIaJAbIBaTh OT I[aHHOI>'I TOYKH BCKTOD, paBHI)II\/JI JaHHOMY; YMCTb PCIIaTh 3aJa4u.

YMeTp 0OBACHUTBH, KaK OIpeneseTcss CyMMa JByX M 0ojee BEKTOPOB; 3HAaTb 3aKOHBI
CIIOXKEHMSI BEKTOPOB, OIpEAEIEHUE PA3HOCTU JBYX BEKTOPOB; 3HATh, KaKOW BEKTOP
HA3bIBACTCSI MPOTHUBOIOIOXKHBIM JaHHOMY; YMETh CTPOUTH CYMMY JBYX M Oojiee aHHBIX
BEKTOPOB, IIOJIb3YACh IIpaBWJIaMU TpPEYTrOJIbHUKA, MapajieorpaMMa, MHOTOYTOJIbHHKA,
CTPOUTH PAa3HOCTbH JIBYX JaHHBIX BEKTOPOB; YMETh pELIaTh 3a4a4H.

3HaTh, KAKOM BEKTOP Ha3bIBAE€TCS NMPOU3BEJCHUEM BEKTOpA Ha YUCIIO; yMETh (POpMYIMPOBATH
CBOMCTBAa YMHOXKCHHUS BEKTOPA HA YUCJIO; 3HATh, KAKOM OTPE30K HA3bIBACTCS CPEIHEU JIMHUEH
Tpamneuuu; ymMeTb (OpMyJIUpOBaTh M JIOKa3bIBaTh TEOPEMY O CpPEIHEH JIMHUU Tpaneuuu;
YMETh PeIIaTh 3a4a4H.

3HaThL (pOpMYHI/IpOBKI/I U J0Ka3aTCJIbCTBA JICMMBI O KOJIJIMHCAPHBIX BCKTOPAX W TCOPEMEBI O
PA3JI0OKECHUKU BCKTOpa 1O ABYM HCKOJUIMHCAPHBIM BEKTOpPaM, IIpaBuJIa I[CI\/'ICTBI/If/'I Haxqg
BCKTOpaMHU C 3aJaHHBIMU KOOpAWHATAMU, YMCTb PCUIATh 3aa4u.

3HaTh U YMETb BBIBOAWUTH CI)OpMy.]'IBI KOOpAUHAT BCKTOpA YCPE3 KOOPAWHATBI €ro KOHIIA U
Ha4alla, KOOpAWHAT CCPCAUHLI OTpPE3Ka, MJIHWHBI BCKTOpa W PpPaACCTOAHHUA MCKAY ABYMS
TOYKaMH; YMCTh pCUIATh 3aa4u.

3HaTh U YMETH BBIBOJUTH YPABHEHUS OKPYKHOCTH U NPSMOI; YMETh CTPOUTH OKPYKHOCTH U
npsIMbl€, 33JJaHHBIE YPAaBHEHUSIMU; YMETh pellaTh 3a1a4u.

3HaTh, KaK BBOJSTCS CHUHYC, KOCHHYC M TaHreHc yriaos oT 0° mo 180° ymerp noka3bIBaTh
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO; 3HATh (DOPMYIBI Uil BBIYMCIECHUS KOOPIMHAT
TOYKH; YMETH pelIaTh 3a/1a4yH.

3HaTh W yMETh JOKa3blBaThb TEOPEMY O IUIOMIA[A TPEYTrOJbHUKA, TEOPEMbl CHUHYCOB WU
KOCHHYCOB; YMETh PeIIaTh 3a/1auu.

YMeTh O6’b${CHI/ITB, YTO TaAKOC€ YroJl MCEKAY BCKTOpaMH; 3HATH OIPCACICHUC CKAISIPHOIO
MPOU3BCACHUA BCKTOPOB, YCJIOBHUC NECPHUCHAUKYIIAPHOCTH HCHYJICBBIX BCKTOPOB, BBIPAKCHUC
CKaJIAPpHOTO ITPOU3BCACHUA B KOOPpAUHATAX U €TO CBOﬁCTBa; YMCETHb pelIaTh 3aaa4u.

3HaTh OINpe/ieseHne MPaBUILHOIO MHOTOYTOJIbHUKA; 3HATh U YMETh JJOKa3bIBaTh TEOPEMBI 00
OKPY>KHOCTH, OIIMCAHHON OKOJIO IIPaBUJIILHOTO MHOTOYI'OJIBHUKA, U OKPYXKHOCTH, BIIMCAHHOU
B [IPaBWJIbHBII MHOTOYTOJIBHUK; 3HATh (POPMYJIbI JIsl BBIYMCIIEHUS YIJIa, TUIOMIAd U CTOPOHBI
[IPaBUJIBHOTO MHOIOYTOJBHHUKA W paJuyca BIMCAaHHOM B HETO OKPYKHOCTH; YMEThb MX
BBIBECTHU U IIPUMEHSATH [IPU PELICHUHU 3a/1a4.



. 3HaTh (HOpMyJBl JUIMHBI OKPYXHOCTH M JAYTHM OKPY)KHOCTH, IUIOIIAAH KpPyra M KPyroBOTO
CEKTOpa; yMETh IIPUMEHATh UX IIPU PEILICHUH 3a1au.

. YMeTh OOBSICHUTh, YTO TaKO€ OTOOpaKCHHME IIJIOCKOCTH Ha ce0s; 3HaTh OmpeaeiieHue
JIBY)KEHUS TUIOCKOCTH; YMETh JTOKa3bIBaTh, YTO OCEBAs U LIEHTPAIbHAS CHMMETPHH SIBISTFOTCS
JBUKCHHUSIMHU U YTO MPH JBHKCHUH OTPE30K OTOOpa)kaeTcs Ha OTPE30K, a TPEYroJbHUK — Ha
PaBHBIN €My TPEYTOJIbHUK; YMETh PEIIaTh 3aJa4H.

) YMeTh OOBSCHUTH, YTO TAaKOE NapaJICIbHBIA TIEPEHOC W IOBOPOT, JAOKa3bIBaTh, YTO
napajuieIbHbI MEPEHOC W TIOBOPOT SBJISIOTCS JIBHJKCHHSMHU IUIOCKOCTH; YMETh peIlaTh
3aa4H.

) NMeTp mipeACTaBICHHS O TNPOCTEHIIMX MHOTOTPAaHHMKAX, TeJaX W TIOBEPXHOCTSIX B

IPOCTPAHCTBE; 3HATHh (POPMYJIIBI AJIsi BBIYMCICHHS TUIOIIAJICH TOBEPXHOCTEH 1 00BEMOB Tell.

YpoBeHb NOATOTOBKH YYAIIHXCSl K KOHILY M3YYeHHs Kypca reoMeTPHU OCHOBHOM IIKOJIbI
B pe3zynomame uzyuenus Kypca ceomempuu 0CHOGHOU WKOJIbL YUAUWUIICA O0IHCEH:
3HATh/TIOHUMATh
®  CyYHIECTBO MOHATHS MAaTEMaTHYECKOTO JI0Ka3aTeIbCTBA; IPUMEPHI I0KA3aTEIIbCTB;
®  CYIIECTBO MOHSATHS aJTOPUTMA; IPUMEPHI AITOPUTMOB;

® KaK HCIOJB3YIOTCS MaTeMaTHyeckue (hopMylibl, ypaBHEHHsS W HEPAaBEHCTBA; MPUMEPHI UX
IIPUMEHEHHUS [ PELIECHU MATEMATUUECKUX U IIPAKTUYECKUX 3a1a4;

® KaK MaTeMaTH4YeCKH ONpeieieHHble (DYHKIIMH MOTYT OIUCHIBATh peallbHbIC 3aBUCHUMOCTH;
IIPUBOJUTH IIPUMEPHI TAKOI'O OIIUCAHUS;

® KaKk NOTPEOHOCTH TPAKTHKH TIPUBEIM MAaTEMaTHUYECKyI0 HAayKy K HEOOXOIUMOCTH
pacLIMpPEHMs TIOHATHUS YHUCIIA;

® BCpPOATHOCTHBIM XapaKTep MHOTHUX 3aKOHOMEPHOCTEH OKPYXAIOLIEro Mupa; IMpUMEpHI
CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

® KakuM 00pa3oM reoMETpHUsl BO3HHUKIA M3 IMPaKTUUYECKUX 3aJad 3eMIIEMEpHs; IpPHUMEpPHI
reOMETPHUECKUX OOBEKTOB U YTBEPXKIECHUHN O HUX, BaXKHBIX JJIS IPAKTUKU;

® CMBICI HJEaIU3alMM, I[O3BOJSIOIIEH pEIIaTh 3aJadyd pPEATbHOM JIEMCTBUTEIBHOCTH
MaTeMaTHYeCKUMHU METOJIaMH, IPUMEPHI OINOOK, BO3HUKAIOIUX MIPU UICAIN3ALINY;

yMeTh:

° I1I0JIb30BaTbCd OCHOBHBIMH C€IWHUIIAaMHKU JIMHBI, ILJIOIIAAH, O6’I)€Ma; BbIpAXaTh Ooitee
KpyIHBIE €IMHUIIBI Yepe3 Oosiee MeKrue U Hao0opoT;

® COCTaBIATh OYKBEHHBIE BBIpRKEHHUS M (OPMYJIBI MO YCIOBUSAM 337ay; OCYLIECTBIATH B
BBIPQKEHUSAX M (OpMysiaX YHUCIOBBIE NOJCTAHOBKM U BBINOJHATH COOTBETCTBYIOIINE
BBIYUCIICHUSA, OCYHICCTBIIATH IMOACTAHOBKY OJHOI'O BBIPAXKCHHA B JAPYroc; BbBIPAXKATL U3
(bopMyI1 0/IHY IEPEMEHHYIO Yepe3 OCTaJIbHbIE;

e pemaTh TEKCTOBBIE 3a7aud anreOpanyeckuM METOAOM, HWHTEPIpPETHPOBATh IMOJIYUEHHBIH

pe3ysbTaT, NPOBOJIUTE OTOOP pELIeHU, NCXO U3 GOPMYIUPOBKH 334a4H;

n300pakaTh YUCIa TOYKAMU Ha KOOPAMHATHOM MPSIMOK;

OTIpeIeNIATh KOOPIMHATHI TOUKU TUIOCKOCTH, CTPOUTH TOUYKH C 33JJaHHBIMH KOOPAWHATAMU;

MIPOBOJIUTH HECIIOKHBIE OKA3aTeIbCTBA, MOJIydyaTh MPOCTEUIINE CIEACTBUS U3 U3BECTHBIX

HIIN paHee IMMOJIYYCHHBIX yTBep)I()IeHI/Iﬁ, OILICHUBATH JIOTUYCCKYIO MMPaBUIIbHOCTDH

paccyKIeHMH, HCMOIb30BaTh MPUMEPHl I WUIIOCTPAMH M KOHTPIPUMEPHl  JUIs

OIIPOBEPKEHUS YTBEPIKJICHH ],

o IMOJIB30BATHCA A3BIKOM I'€COMETPHUU AJIA OIMMCAHUA MPEAMETOB OKPYKAIOIIETO MUPA,

pacrio3HaBaTh reOMeTpHUECcKUe PUTyphl, pa3IyaTh UX B3aMMHOE PacIlOIOKEHHE;

n300pakaTh TeOMETPHUECKHE (UTYpPbI; BBINOJHATH YEPTEKHM [0 YCIOBHIO 3ajad;

OCYILECTBIIATH MpeoOpazoBaHus Guryp;

® pacrio3HaBaTh Ha YepTekaxX, MOJENIX W B OKPYXKAWOMEH OOCTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIC TeNa, N300paxaTh UX;

® B IIPOCTEHIINX CIIy4asX CTPOUTH CEUEHUs U PA3BEPTKHU IPOCTPAHCTBEHHBIX TEI;

MNpOBOAUTH OINCpallii HaZ BCKTOpAMH, BBIYUCIATH AJIMHY W KOOPAWHATHBI BCKTOpA, YTOJI

MEX]y BEKTOpaMH;



L BBIUUCIIATE 3HAYCHUSA T'COMCTPUUCCKHUX BCIUYNH (HHI/IH, YIJioB, Hnomaﬂeﬁ, OGBGMOB), B TOM
gucne: ag yriaos ot 0 go 180° onpenensaTe 3HAYCHUS TPUTOHOMETPUUICCKUX (DYHKIHI 110
3aJJaHHBIM 3HAYEHUSM YIJIOB; HAaXOJUTh 3HAUYEHUS TPUTOHOMETPUYECKHX (QYHKUMHA I10
3HAYCHUIO O,Z[HOI71 N3 HUX, HAXOAUTH CTOPOHBI, YIJIbl WU IJIOIAaAu TPCYTOJIbHUKOB, AJIWMHBI
JIOMaHbIX, JyT OKPYKHOCTH, IUIOIIAJAeii OCHOBHBIX TeoMeTpudeckux ¢uryp u ¢uryp,
COCTAaBJICHHBIX U3 HUX,

e peliaTh reOMETPUYECKUE 3a/1a4yM, ONUpPasCh Ha U3yUYEHHBbIE CBOWCTBA (pUTYyp M OTHOILIECHUN
MEXAy HHMH, TpPUMEHsA  JOINOJIHUTENbHbIE  IOCTPOCHHS,  airedpanyeckuit H
TPUTOHOMETPUYECKUH anmnapar, UJeu CUMMETPUH;

® [IPOBOAWTH JOKa3aTelbHbIE PACCYXACHHUS MpPU PEIICHUU 3a/ad, HCIOJb3ys H3BECTHBIC
TEeopeMbl, 0OHAPYKUBasi BOZMOXKHOCTH ISl KX UCIOIb30BaHUS;

e peuiaTh NpOoCTEUIINE TUTAHUMETPUUECKHE 3a]]a4H B IIPOCTPAHCTBE;

HCII0JIb30BATH IIpHOﬁpeTeHHble 3HAHUA M YMCHHHA B HpaKTI/l'-leCKOﬁ ACATECJIBbHOCTH H
NOBCEAHEBHOM KM3HM JIJIS:

®  pEUICHUS HECJOXKHBIX MPAKTUUYECKUX PACUETHBIX 3a/1a4, B TOM YUCIIE C UCIOJIb30BAHUEM IPU
HE00XOIMMOCTH CIIPABOYHBIX MATEPUANIOB, KATbKYJISATOPA, KOMIIBIOTEPA;
® peuieHUsT NPAKTUYECKUX 3a7ad B TIOBCEAHEBHOM  JEATEIBHOCTH C MCIOJIb30BAHUEM
JEUCTBUM C YHCIIAMH, JIMH, IUIOIAAeH, 00bEMOB;
®  OIIMCAaHMS PEaJbHbIX CUTYalMi Ha SI3bIKE T€OMETPUH;
e peuieHusi MPAKTUYECKHX 3a/lay, CBSA3aHHBIX C HAXOXKJECHUEM TIE€OMETPUYECKHX BEJINYUH
(ucmonb3yst MPU HEOOXOAUMOCTH CIIPABOUYHUKH U TEXHUYECKUE CPEICTBA);
® [IOCTPOCHHI TCOMETPUYECKUMH HWHCTPYMEHTaMH (JIMHEWKa, YrOJIbHUK, ILHUPKYJb,
TPaHCIIOPTHUP).
4. Kpurepuu U HOPMbI OLIEHKH Pe3yJabTATOB 00y4eHUsI 00y4aroIMuXCsl
OcHOBHBIM €TOCOOOM KOHTPOJISI KadecTBa YCBOEHHUS MPOrpaMMHOrO MaTepuaja sBIsSETCS
MMCbMEHHAsi KOHTpoJbHAasi padora. KoHTposibHBIE pabOThl COCTABISAIOTCA C YYETOM 00s3aTeIbHBIX
pe3ynbratoB 0o0ydyenus. Kpome KOHTpONbHON pabOThl Takke MNPUMEHSIOTCS JPYrHe CHocoObI
MIPOBEPKU 3HAHUM, YMEHUII M HaBBIKOB Yy4YalllUXCAd B BHUJAE CPE30BBIX U aJMUHUCTPATUBHBIX
KOHTPOJIBHBIX PabOT, CaMOCTOSITENIbHBIX MHUCHbMEHHBIX padOT, TECTHUPOBAHUS, MATEMaTUYECKOTO
JTUKTaHTa U (PPOHTATHLHOTO KOHTPOJIHHOTO OMpOca.

Onwupasich Ha cleayroIlue peKOMEHIAuH, YUUTENb OLIEHUBAET 3HAHUS M YMEHMs YYalIUXCs C
Y4€TOM MX MHAMBHUAYAJIbHBIX OCOOEHHOCTEH.

1. Conepxxanue u 00beM MaTepuaa, MOAJIEKAIEro IPOBEPKE, onpeaenseTcs nporpammoi. [Tpu
IMPOBEPKE YCBOCHUA MaATCpHaia HYKHO BBIABJIATH IIOJIHOTY, HNPOYHOCTH YCBOCHHUA YUYalllUMHUCH
TEOPUH U YMEHHsI IPUMEHSATH €€ Ha MPaKTHKE B 3HAKOMBIX U HE3HAKOMBIX CUTYallHsX.

2. OcHOBHBIMH (hOpMaMH TPOBEPKH 3HAHWNA W YMEHUH y4aluxcs MO0 MaTEMAaTHUKE SBISIOTCS
MUCbMEHHAs! KOHTPOJIbHAS paboTa U YCTHBIN OIpocC.

HpI/I OLCHKEC IMMCbMCHHBIX W YCTHBIX OTBCTOB YYUTCIIbL B TIICPBYIO OUCPCAb YYUTLIBACT
MOKa3aHHbIE YYallUMHUCSA 3HaHUS M yMeHMsa. OIeHKa 3aBUCUT Takke OT HaJU4Msi U XapakTepa
HOl"peHIHOCTeI\/II, JOMYIICHHBIX YdallluMUCH.

3. Cpenu norpemHocTeil BBACTSAIOTCS OMUOKH U Helou€Thl. [lorpenHocTs cCuuTaeTcs OMuOKOM,
€CJIM OHa CBHACTCIIBCTBYET O TOM, YTO YUCHHUK HEC OBJIaAC]I OCHOBHBIMH 3HAHUSAMHU, YMCHHAMU,
yKa3aHHBIMH B [IPOrpamMMe.

K HEA0YETAaM OTHOCATCA HNOTPCIIHOCTH, CBUACTCIBCTBYIOIIHUE O HEAOCTATOYHO ITIOJTHOM HIIN
HE/JIOCTaTOYHO MPOYHOM YCBOEHUHM OCHOBHBIX 3HAaHMHA M yMEHHH MM 00 OTCYTCTBUHM 3HAHWM, He
CUHUTAOIINXCA B IIpOorpaMME OCHOBHBIMU. He)IO‘—IeTaMI/I TAaKXXE CUHUTAIOTCA: NOTPEHIHOCTH, KOTOPEIC
HE TPUBEIN K HCKaKEHHUIO CMbICIIA TOTYYEHHOT0 YUEHUKOM 3a/IaHus WK CIoco0a ero BBHIOJHEHHUS;
HEaKKypaTHas 3aIliCh; HEOPEKHOE BHITIOJTHEHUE YEPTEXKa.

['pannna Mexay ommOKaMH M HeJlOouYeTaMu SBISETCS B HEKOTOpPOW cTemeHd ycioBHOH. [Ipu
OIHHUX 00CTOSATENLCTBAX JOMMyIICHHAas y4alluMHCS MOTPEHIHOCTE MOXKET paCCMAaTpUBATLCA YUUTEIIEM
KaK oInOKa, B Pyroe BpeMs U MpH IPYTUX 00CTOATENbCTBAX — KaK HEJAO0YET.

4, 3a)IaHI/I$[ AJI1 YCTHOI'O U ITIMCBbMCHHOT'O OIIPpOCa y4alInuXcCs COCTOAT U3 TCOPETUUCCKUX
BOIPOCOB U 33J1au.

OTBeT Ha TEOPETHYECKHH BOIPOC CUYHUTAETCS OE3yNPEYHBIM, €CIH 10 CBOEMY COJCPIKAHHIO
MOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COJEPKUT BCE HEOOXOIUMBIE TeOpeTHdecKkue (HaKThl s



00OCHOBAaHHBIC BBIBOJIbI, @ €r0 M3JI0)KEHHE M NHCbMEHHAasl 3alliCh MaTeMaTHYeCKH T'PaMOTHBI U
OTJINYAIOTCSI TOCIIEA0BATEIbHOCTBIO U aKKYPATHOCTBIO.

Pemenne 3amaun cumraeTcs Ge3ynpeyHbIM, €CIM MPaBHIBLHO BBIOpPAaH CIOCOO peIIeHUs, caMo
pelIeHUE COMPOBOXKIACTCS HEOOXOAUMBIMH OOBSICHEHNUSIMH, BEPHO BBHIIIOJIHEHBI HYKHBIC

BBIUKCJICHUS] W TMpeoOpa3oBaHMsl, MOJIYYEH BEpPHBIM OTBET, MOCIEIOBAaTEIbHO M aKKypaTHO
3aIlMCaHoO peIIeHUE.

5. Omenka oTBeTa yuamierocss NpU YCTHOM M IMHCbMEHHOM OIPOCE€ MPOBOAMUTCA IIO
MATHOAITFHON CUCTEME, T. €. 32 OTBET BBICTABIISETCS OJJHA U3 OTMETOK: 2 (HEYJIOBICTBOPUTEIILHO), 3
(YIOBIETBOPUTEIBHO), 4 (XOpoI10), 5 (OTIMYHO).

Kpurepun ommbdox

K rpyObiM ommbkam OTHOCATCA OIIMOKH, KOTOpble OOHAPYKHBAIOT HE3HAHUE YYALUMUCS
(dbopMyI1, TIpaBWII, OCHOBHBIX CBOWCTB, TEOPEM M HEYMCHHE WX MPHUMCHSATH, HE3HAHHE MPUEMOB
pellIeHus 3aa4, pacCMaTPUBAeMbIX B yUeOHUKAX, a TAK)KE BHIYMCIIUTEIbHbIC OMIMOKH, €CIM OHU HE
SIBJISIIOTCST OITUCKOM;

K HerpyOpiM ommOKaM OTHOCATCS: MOTEPsl KOPHS WJIM COXpPaHEHHE B OTBETE MOCTOPOHHETO
KOpHSI; 0OTOpackiBaHue 0e3 00bICHEHUH OJJTHOTO U3 HUX M PAaBHO3HAYHBIE M,

K HemouyeraM OTHOCSTCS: OMHUCKHU, HEAOCTATOYHOCTh MM OTCYTCTBHUE MOSICHEHH, 000CHOBaHUI
B PCIICHUIX

OueHKa YCTHBIX OTBETOB Y4YalIUXCH
OTBET OLIEHUBACTCSI OMMEMKOU «5», €CIIN YICHUK:

v T0JIHO pacKphLI COJEpKAHNE MaTepuaia B 00beMe, IIPEeLyCMOTPEHHOM IPOrpaMMOii U
YIeOHUKOM,

v U3JI0KWJI MaTepraj IPaMOTHBIM S3bIKOM B OIIPEAEIEHHOM JIOTHYECKON
IIOCJIEI0BATEIbHOCTH, TOYHO

HCIIOJIb3Ysl MATEMATUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY;

v IpaBWJILHO BBIIOJIHMI PUCYHKH, YEPTEKH, TPAQUKH, COIIYTCTBYIOLINE OTBETY;

v\ 1OoKasal yMeHHE WILIIOCTPUPOBATH TEOPETHYECKUE IMOJOKEHUS KOHKPETHBIMU
MpUMEpPAMHU,

OTBeT OIICHUBAETCS OMMEemKoU «4», €Clli OH YAOBJIETBOPSET B OCHOBHOM TpeOOBaHMSIM Ha
OLICHKY «5», HO IIPH 3TOM UMEET OJIMH U3 HEJAOCTAaTKOB:

v B U3JIOKEHUM JIONMYIIEHBI HeOONbIIMe MpoOebl, HE WCKAa3HBIIHE MATEMAaTHYECKOE
coJiepKaHUE OTBETA;

v\ JlomylieHBl OJWH - JIBa HeX0YeTa TPH OCBEHIEHHMH OCHOBHOIO COJEP)KaHUS OTBETA,
HCTPABJIEHHBIE IO 3AMEYAHUIO YUUTEIS,

Ommemxa «3» CTaBUTCA B CIEAYIOUINX CIyYasx:

v/ HETOJIHO WJIM HEMOCJIEI0BATENHHO PACKPBITO COJIEPKAHHE MaTrepuaia, o MoKa3aHo ooliee
MIOHMMaHHE BOIPOCA U NMPOJEMOHCTPUPOBAHBI YMEHUs, JOCTATOYHbIE JJIS JalbHEHIIEro yCBOSHHs
porpaMMHOTO Marepuana (ompeneneHHble «TpeOoBaHMSIMH K MaTeMaTHYeCKOW MOJTrOTOBKE
y4aluxcs»);

MMEINCH 3aTPYJHEHHUS WK JIOTYIIEHBl OIMMOKH B ONpPEIeNICHHH TOHSATHHA, UCTIONb30BaHUH
MaTeMaTHYeCKOM TEPMUHOJIOTHH, YepTexkax, BHIKIIA/IKaX, HCIPABICHHbIE OCIE HECKOIbKUX
HABOJSIIIAX BOIPOCOB YUUTEJIS,

Ommemka «2» CTaBUTCA B CIEAYIOIIMX CIydasx:

v/ He PacKpBITO OCHOBHOE COJIEpXKaHKe yIeOHOr0 MaTepuana;

v 00HapyKeHO HEe3HaHWEe WJIM HEMOHMMAaHWE YYCHHKOM OOJIbIIEH WM Hanbojee BaKHOM
yacTH yueOHOro MaTepuana;

v/ JONyIIeHBI OMKUOKK B ONpPEACICHUM MOHATHH, MPH WCIOIb30BAHUN MAaTEMaTHIECKOM
TEPMUHOJIOTHH, B PUCYHKAX, YePTeKaxX WIH rpaduKax, B BBIKJIAJAKaX, KOTOPhIC HE UCIPABIICHBI ITOCIE
HECKOJIbKUX HABOJIAIINX BOIPOCOB YUUTEJS.

OueHka NMCbMEHHBIX PadoT y4yammxcs

Ommemxa «3» CTaBUTCA, €CIIU:

v’ pabora BBIMOJIHEHA TIOJIHOCTHIO;

v B JIOTHYECKHX PACCYKICHUIX U 0OOCHOBAHUH PEIICHHUS HET POOEIIOB U OIMIHOOK;
Ommemxka «4» CTaBUTCS, €CIIN:

v/ pabora BBIIOJHEHA IOJHOCTHIO, HO OOOCHOBAHHUS IIArOB DEIICHHS HEIOCTATOYHBI (ECIIU
yMeHHUE 000CHOBBIBATH PACCYXACHUS HE SBISUIOCH CHIEIIMATIBHBIM 0OBEKTOM MTPOBEPKH);



v jomyiieHa ojHa OMIMOKAa WM JBa-TPU HEJ0YeTa B BBIKJIAJKAX, PUCYHKaX, YEPTEKAX WIIH
rpadukax (€ciim 3TH BUJIbI pabOTHI HE SBIISTUCH CIIEIIUAIBHBIM 00BEKTOM MPOBEPKH).

Ommemxka «3» CTaBUTCS, €CIIU:

v’ jomnyiieHsl 0oliee OIHOM OMMOKK MK 6oJiee ABYX-TPEX HEIOYETOB B BBIKJIAIKAX, YEPTEKAX
wiH rpadukax, HO yYaluiics BiajeeT 00s13aTeIbHBIMU YMEHUSMU TI0 TIPOBEPSAEMON TEME.

Ommemka «2» CTaBUTCS, €CIIU:

v\ JIONyIIEHBl CYIIECTBEHHBIE OMIMOKM, IIOKAa3aBIIME, 4YTO yYallMiCs He  BJajeeT
00s13aTeIbHBIMI YMEHUSIMH TI0 TAHHOM TeME B TIOJTHOM Mepe.

5. Y4yeOHO-MeToaAMUYeCKOe oOecneueHne 00pa30BaTeIbHOIO Mpouecca

YMK 1. JI.C.Atanacsu u gap. «leomerpus. YueOHuk mn1 7 — 9 KiaccoB
JIS y4YeHUKA o0uieo0pa3oBaTebHbIX yupexaeHuit», 18 wuzmanue, MockBa, «lIpocBemienue,
2011.
YMK 1. T.A.bypmuctpoBa «lIporpaMmbel  001I€00pa30BATEIBHBIX  YUPEKACHUH.
JJIS YU Tes I'eometpus. 7 — 9 knaccei». Mocksa, «IIpocsemenuey, 2010.
2. JI.C.Aranacsu u gp. «[eomerpus. YueOHuk mns 7 — 9 Kiaccos
001eo0pa3oBaTeNbHBIX yupexaeHui», 18 wusmanue, Mocksa, «lIpocBemeHue»,
2011.

3. b.I'.3uB u 1p. «I'eomeTpus. Junaktuueckue MaTepuaisl 11 8 kiacca», Mockaa,
«IIpocsemienuey, 2004.

4. JI.C.Atanacsn u ap. «M3yueHue reomerpun B 8, 9 Kilaccax: METOJIUYECKUE
pexomenaumu. Kaura nns yuurens», Mocksa, «IIpocenieHue.
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http://www.prosv.ru - caiit m3marensctBa  «IIpocBemenue» (pyOpuka
«MaremaTuka»)

http:/www.drofa.ru - caiit usnarensctea JIpoda (pyOpuka «MaremMaTrukay)
http://www.fipi.ru - mopran uHGOPMAIIMOHHOW TOMJICPKKA MOHUTOPHHIA KauecTBa
00pa3oBaHusl, 3/1eCh MOKHO HaiiT DenepanbHblii 0aHK TECTOBBIX 33/IaHHH.

» www.school.edu.ru

> www.math.ru

»  Www.it-n.ru

> www.etudes.ru
http://www.school.holm.ru

> http://school-collection.edu.ru

> http://matematik-sait.ucoz.ru
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