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INOACHUTEJIBHAA 3AITMCKA

Pabouas mporpamma yuyebHOoro mnpeamera «l'eoMeTpusi» Ha YpPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHMsl COCTaBlI€Ha Ha OCHOBe TpeboBaHMII K pe3ynbTaTaM OCBOCHHS IMPOrPaMMBbI
OCHOBHOTO o00Imero ooOpazoBanust dexepaqbHOrO0 TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOro o6Omero oOpaszoBanus (mamee — OI'OC OO0O), npumepHoi
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMsA, a TAK)KE OPHEHTHUPOBAHA Ha
LeleBble  IPUOPUTETHI,  chopMHUpOBaHHBIE B  pabouell  mporpaMMe  BOCIHHUTAHMSL.
B nporpamMe mnpeasio)keH aBTOPCKUMN TOAXOJ B 4YacTU CTPYKTYPUPOBaHUS Y4eOHOTO
MaTepuaia, OnpeaeIeHUs MMOCIeI0BATEIbHOCTA €r0 3YUYEeHHUs], yTel (pOpMUPOBAHUS CHUCTEMBbI
3HaHUI, YMEHUH U CITIOCOOOB EATEIILHOCTH, PA3BUTHS, BOCIIUTAHUS M COLMATM3AINN YUAIIUXCSL.
[Iporpamma paccuntana Ha 2 yaca B Hezento (68 yacoB B roj) B 7-9 kiiaccax

Pabouyas mporpamma mo anredpe7-9 KiI. cocTaBlieHa Ha OCHOBE aBTOPCKOI IPOTpaMMEI
BbypmuctpoBa T.A. " I'eomerpus COopHUK pabounx mporpamm.7 -9 xmaccer . ®I'OC". M.:
ITpocsemenue. 2018r.

YMK Bkmouaer yueOHuk ['eomerpum 7-9xn. JI.C. AranacsaH, B.®. Bbyry3os,
C.b.Kagomnes; uznarensctBo «IIpocemenue», 2019 r.
B npoecpamme maxoice npeocmasnensvt OI0KU U3 NPOSPAMMbL NO 2€OMEMPUU 6 PAMKAX
oesamenbHOCmuy Yenmpa 2yMaHumapHoz2o u yugposozo obpazosanus «Touka pocmay.

B mporpamme mnpeiokeH aBTOPCKUM MOAXOJ B YacTH CTPYKTYpUpPOBaHMs y4eOHOIo
Marepuaia, OnpeaeTIeHNs MOCIeI0BaTeILHOCTH €T0 U3YUeHUsI, MyTeil (POPMUPOBAHUS CUCTEMBI
3HAHUM, yMEHHM U CcHocoOOB JESITEIbHOCTH, PA3BUTHUS, BOCIHUTAHHS M COLMAIM3ALUU
yUaluxcs.

[Tporpamma paccunTana Ha 2 yaca B Henento (68 yacoB B ron) B 7-9 kinaccax

|. IianupyeMble pe3yIbTaThl 0CBOCHHS Y4€GHOT0 MpeaMeTa.

JInunocrHele, MeTanpeIMeTrHble U npeaMeTHbIe
pe3yJIbTATBIOCBOCHHS FeOMeTPHHU

JINYHOCTHBIE pe3y/IbTaThI:

[ pa3BUTHE JIOTUYECKOIO M KPUTUYECKOTO MBINUIEHUS, KYJIbTYpbl PE€YH, CIIOCOOHOCTH K
YMCTBEHHOMY DKCIIEPUMEHTY;

T YeCTHOCTM U  OOBEKTUBHOCTH, CIHOCOOHOCTM K  IPEOJOJIEHUI0  MBICIUTEIbHBIX
CTEpPEOTHUIIOB,BBITEKAIONINX U3 OOBIICHHOTO OIbITA;

(] BOCIUTaHWE KayecTB JIMYHOCTH, OOECNEYMBAIONIMX  COLMAIbHYIO  MOOWJIBHOCTD,
CHOCOOHOCTBIIPUHUMATD CAMOCTOSITENIbHBIE PEIICHUS;

O ¢opmMupoBaHHE KAayeCTB MBIIIJICHUS, HEOOXOAMMBIX /Js aJalTallud B COBPEMEHHOM
UH(POPMALIMOHHOM OOIIIECTBE;

[J pa3BUTHE UHTEpECA K MAaTEMaTUYECKOMY TBOPUYECTBY U MAaTEMAaTUYECKUX CITIOCOOHOCTEH.
MeranpeaMeTHbie pe3yJbTaThl:
- (¢opMHpOBaHME TPEJCTABICHUNH O MaTeMaTHKe KaK YacTH OOIeYeTOBEUeCKON KYyJIbTYpHI,
0 3HAYMMOCTM MAaTE€MaTWKM B DPa3BUTUM IUBWIM3ALUUM U COBPEMEHHOTO OOIIECTBa;



- pa3BUTHE TMPEACTaBICHUI O MaTeMaTHKe Kak (opme omnucaHus M METOAe IO3HAHUS
NEHCTBUTENBHOCTH, CO3JaHHe YCIOBUUM JUIsi TNpUOOpEeTeHHs] TepBOHAYaIbHOTO  OIBITA
MaTEeMaTUYeCKOr0 MOJEIUPOBAHMS;
- (opmupoBanue o0OHIMX CIOCOOOB HWHTEIUIEKTYaJbHOW MAEATENbHOCTH, XapaKTEPHBIX IS
MaTEMaTUKU U SBJIAIOIIMXCSI OCHOBOM IO3HABATEJIbHOM KYJIbTYPbl, 3HAUMMOM JJIS Pa3JInUHBIX
cdep yenoBeYeCcKOol JesITeIbHOCTH.

IIpenMeTHbIe pe3yJbTaThI:
BeimryckHUK Hay49nuTCS
I'eomeTpuueckue purypsoi
e  OmnepupoBaTh Ha 6a30BOM YpOBHE MOHSATHIMH T€OMETPUUYECKUX DUTYD;

e U3BJICKaTh HWHMOPMANHUIO O TEOMETPUUYECKUX (UTYpax, NPEICTABICHHYIO Ha
yepTekax B SBHOM BHJIE;

®  TIPUMEHSTH IS PEIICHHs 3a]1a4 TeOMEeTpHUecKue (GaKThl, €CIH YCIOBUS X
IPUMEHEHUS 3aJlaHbl B ABHOM (popme;

e pemiath 3a7a4d Ha HAXOXACHHE T'€OMETPUUYECKUX BEIUYHMH MO oOpas3lam WUiu
aJropuTMaM.

B noBce1HeBHOI KU3HU U NIPH U3YUYEHUH IPYTHX NPeAMETOB:

HCITOJIF30BaTh CBOMCTBA IrCOMCTPHUUCCKUX (1)I/Il"yp JJIA PCHICHHMA TUIIOBBIX 3a/la4, BOSHHKAIOIIUX B
CUTyalusx HOBCGI[HCBHOfI JKU3HH, 3a1a4 MMPAKTHUICCKOI0 COACPKAHU .
I/I3Mepemm U BBIYUCJICHUSA

L4 BremonaHsaTh HU3MCPCHUC JIMH, paCCTOﬂHHﬁ, BCJIMYMH yIJIOB, C IIOMOULIBIO

HHCTPYMCHTOB IJIA I/ISMepeHI/Iﬁ JAJIMH U YTJIOB,

®  [PUMEHATH GOPMYIBI IEPUMETPA, IUIOMATN U 00beMa, IUIOMAIN TOBEPXHOCTH
OTAEJIBbHBIX MHOTOIPAaHHUKOB IIPU BBIYUCIIEHUAX, KOT/a BCE JaHHBIE UMEIOTCS B YCIIOBUH;

e npuMeHATh TeopeMmy [ludaropa, 6a3oBble TPUTOHOMETPUYECKHE COOTHOILICHUS IS
BBIYUCIICHUS JUIMH, PACCTOSIHUM, MJIOLIaieil B MPOCTEHIINX ClTydasX.

B noBceqHeBHOI KNU3HU U IPH U3YYCHHUH IPYTHX NPEAMETOB:
®  BBIYHCIATH PACCTOSIHUS HAa MECTHOCTU B CTaHJAPTHBIX CUTYalHUsX, IUIOIIAIU B
HNPOCTEHIINX CIy4asx, IPUMEHATh (YOPMYJIbl B IPOCTEHIINX CUTYallUsX B TOBCEAHEBHOM KHU3HH.

I'eomeTpuueckme nocTpoeHunst

e l300pakaTh THUMOBBIC MJIOCKHE (UTYphl U (UTYpHl B MPOCTPAHCTBE OT PYKH H C
MIOMOUIbI0 HUHCTPYMEHTOB.
B noBceqHeBHOI KNU3HU U IPH U3YYCHHUH IPYTHX NPEAMETOB:

° BBIIIOJIHATH HpOCTGﬁHIPIG MMOCTPOCHUA Ha MCCTHOCTH, HGO6XOJII/IMI:I€ B peam,Hoﬁ
YKU3HU.
I'eomeTrpnueckue npeodpa3oBaHus

e  Crpouth purypy, CAMMETPHUUHYIO JAaHHON PUTYPE OTHOCUTEIIBHO OCH U TOUKH.

B noBceqHeBHOM KM3HU U NPU U3YYECHUH APYTHX NPEIMETOB:
®  DPAacCHO3HABATh JIBUKEHUE O0BEKTOB B OKPY)KAIOLIEM MHPE;

®  pPacHo3HaBaTh CUMMETPUYHbIE (UTYPHI B OKPY>KAIOIIEM MHPE.



BekTOopbI M KOOPAMHATHI HA IVIOCKOCTH
e OmnepupoBarb Ha 0a30BOM ypOBHE TMOHATUSIMH BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HAa YUCIIO, KOOPINHATBI Ha INIOCKOCTH;

e OonpeneNiaTh NPUOMMKCHHO KOOPJAWHATHI TOYKH MO €€ H300paKEeHUI0 Ha
KOOPAMHATHOM INIOCKOCTH.

B noBceHeBHOI1 ;KU3HU U NIPH U3YYEHHUH IPYTHX NPeAMETOB:

UCMOJIb30BaTh BEKTOPBl Ul DELIEHHUs NPOCTEHIIMX 3a7ad Ha OINpEleleHUue CKOPOCTH
OTHOCHUTEJIBHOTO IBU)KECHUS.
BbIyCKHHK 11OJIy4UT BO3MOXKHOCTb
I'eomeTpuueckne purypsol

e  OmnepupoBaTb HOHATHUAMU T€OMETPUUECKUX DUTYP;

®  U3BJEKaTh, MHTEPIIPETUPOBATH U IPEOOPA30BHIBATh MHPOPMALIUIO O TEOMETPHUECKUX
¢durypax, npeacTaBICHHYIO Ha YepTexKax;

® [pPUMEHATh TeOMEeTpHYecKue (aKThl JJIsl pelIeHus 3aja4, B TOM YHCIE,
MPEIOIArafoIIuX HECKOIBKO [IaroB PeIeHHS;

e  (dopMyIMPOBATH B IPOCTEHUIINX CIy4asX CBOMCTBA U MPU3HAKHU (PUryp;

®  JI0Ka3bIBaTh T€OMETPHUYECKUE YTBEPKIACHUS;

® BIANCTh CTAaHAAPTHOM KiaccuuKamued TUIOCKHX (uryp (TpeyrojbHHKOB H
YETBIPEXYTOJIbHUKOB).
B noBce1HeBHOI KU3HU ¥ TPU U3YYEHUH APYTHUX MPeIMeTOB:

®  UCINOJb30BaTh CBOMCTBA FEOMETPUUECKUX (PUTYp Ul peleHn

OTHOIIEHUs

e OmepupoBaTh TOHATHUSAMHU: PABEHCTBO (uryp, paBHble GUTYPBI, PABEHCTBO
TPEYrOJIbHUKOB, MapajuIeTbHOCTh MPSMBIX, MEPIEHIUKYISIPHOCTh MPSAMBIX, YIIbl MEXIY
OPSIMBIMHU, TICPIICHIUKYIISAP, HAKJIOHHAS, MPOCKIHUsA, moaobue ¢uryp, moao0HbIe (UTYPHI,
M0100HbBIE TPEYTOJIbHUKY;

e npuMmeHsATh Teopemy Dayieca M TeopeMy O MNPOMOPLUHUOHATIBHBIX OTpPE3Kax IpH
pelieHnu 3a1ay;

®  XapaKTepu3OBaThb B3aUMHOE pACIOJIOKEHHE TMPSAMOM M  OKPYKHOCTH, JBYX
OKPY’KHOCTEH.
B noBceqHeBHOM KM3HU U IPH U3YYEHUH APYTUX MPEAMETOB:

®  HCIOJIB30BATh OTHOIICHHUS JJIs PELICHMS 3a/1a4, BOZHUKAIOIINX B PEAJILHOM KU3HU.
HN3mepenus 1 BbIYMCICHHSA

° OHGpHpOBaTI) NpeACTaBJICHUAMU O OJIWHE, IJI0oIIanau, 00beEME KaK BEITUYMHAMHU.
[Tpumensats teopemy Iludaropa, Gopmynsl maomanu, odbemMa MpU PEUIEHUA MHOTOIIATOBBIX
3aja4, B KOTOPbIX HE BCE JaHHbIC MPEACTaBIEHBI SBHO, a TPeOYIOT BBIUMCIEHUH, ONEepUpOBaTh
0oJiee MUPOKUM KOJIMUECTBOM (POPMYI JJIMHBI, IUIOMIAIA, 00beMa, BEIYUCIISTh XapaKTEPUCTHKU
KOMOuHaMi ¢uryp (OKpy)XHOCTed M MHOTOYTOJIbHUKOB) BBIYUCIATH PACCTOSIHUS MEXIY
¢burypamu, NpuMeHSTh TPUTOHOMETPUYECKHE (OPMYJbl Uil BBIYUCICHUH B 0OJiEe CIOKHBIX
CIIy4asiX, IPOBOJUTH BBIUMCIIEHHSI HA OCHOBE PaBHOBEIMKOCTH U PABHOCOCTABIEHHOCTH;

° IMPOBOAUTDH ITPOCTHIC BEIYHUCICHUA HaA 00BEMHBIX TCIax,

e  GopMyIMpPOBATH 33/1aUM HA BBIUKCIECHUE JIMH, TUTOIIAIe 1 00bEMOB U peliaTh UX.
B noBceqHeBHOM KM3HU U NPU U3YYECHUH APYTHX NPEIMETOB:

®  IIPOBOJUTH BBIYMCIIEHUS HA MECTHOCTU;

e nOpuMeHATh (GOPMYNBI MpPHU BBIYMCICHUAX B CMEXKHBIX Y4YEeOHBIX NpeaAMeTax, B
OKpYKaIoIlIeH TeCTBUTEIBHOCTH.
I'eomerpryeckue nocTpoeHusn



e IM3oOpaxkaTs reoMeTpuieckue (GUrypsl Mo TEKCTOBOMY U CUMBOJILHOMY OITUCAHUIO;

e  CcBOOOJHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECIIOKHBIX CIIydasXx,

®  BBINOJHATH TIOCTPOEHHUS  TPEYrOJbHUKOB, TMPUMEHSATh OTAEIbHBIE  METOJbI
MOCTPOEHUN IUPKYJIEM U JJUHEUKON ¥ MPOBOJAUTH MPOCTEUIIINE UCCIIEI0OBAHUS YHCIIa PEIICHU;

e 1300paXkaTh TUIOBBIE IJIOCKHE PUTYpPHI K OOBEMHBIE Tela C IMOMOIIBIO MPOCTEUIITUX
KOMITbIOTEPHBIX HHCTPYMEHTOB.
B noBceHeBHOI1 ;KU3HU U NIPH U3YYEHHUH IPYTHX NPeAMETOB:

®  BBINOJHATH MHPOCTEHIINE TOCTPOCHUS HAa MECTHOCTH, HEOOXOIUMBIE B pPEaTbHOM
KHU3HH,

®  OLIGHUBATH Pa3MEPHI pEATbHBIX 00BEKTOB OKPYKAIOIIET0 MUPA.
BexkTOpbI H KOOPAMHATHI HA IJIOCKOCTH

e OmnepupoBaTb MOHATUSAMU BEKTOp, CyYMMa, Ppa3HOCTb BEKTOPOB, IPOM3BEACHUE
BEKTOpa Ha YMCJIO, YIoJl MEX/ly BEKTOPaMHU, CKaJIIpHOE ITPOU3BECHNE BEKTOPOB, KOOPAMHATHI HA
IJIOCKOCTH, KOOPJMHATBI BEKTOPA;

®  BBHINOJHATH JEMCTBUS HaJ BEKTOpPAMHU (CIIOKEHUE, BBIUYMTAHHE, YMHOXEHHE Ha
YHCJIO0), BBIYUCIIATH CKAJIIPHOE MPOU3BEIEHHUE, ONPEAEIATh B IPOCTEHIINX CIydasX yroia MeXIy
BEKTOPAMM, BBINOJHATH PA3JIOKEHUE BEKTOpPAa HA COCTABISIOLIUE, NMPUMEHSTh MOJIYyYEHHbIE
3HaHUS B (pU3MKe, MOIb30BaThCSA (HOPMYJIONH BBIYMCICHUS PACCTOSIHUS MEXAY TOYKaMHU I10
M3BECTHBIM KOOpAMHATAM, UCIIOJIb30BaTh YpaBHEHUS (GUTYp JUIS PELICHUS 3a7ad;

® [PUMEHATh BEKTOPbl W KOOPAMHATBHI JUIsl PEIIEHUS TIeOMETPUYECKUX 3a7ad Ha
BBIYUCIICHUE JJIUH, YTJIOB.
B noBceHeBHOI :KU3HU U NIPH U3YYEHHUH IPYTHX NIPEeAMETOB:

UCTIOJIB30BaTh MOHATHUS BEKTOPOB M KOOPAWHAT JJIS PEUIeHUs 3a/1ad 1o (usuke, reorpadpuu u
JIPYTrUM Y4eOHBIM IpEeIMETaM.

I1. Copep:kanue yye6HOro npegmMera MaTeMaTiKa (reomeTpus)

I'eomeTpuyeckue purypsi

Purypsl B reOMEeTPUH M B OKPYKaI0LeM MUpe

I'eomerpuueckas ¢urypa. @opMupoBaHue NpeACTaBICHUNH O METAPEIMETHOM HOHSATHH
«hurypay.

Touka, mMHUSA, OTPE30K, NpsIMas, JIyd, JIOMaHas, IJIOCKOCTb, Yroj, OMCCEKTpHCca YIila U ee
CBOMCTBA, BU/IbI YIJIOB, MHOIOYT'OJIbHUKH, KPYT.

OceBas cummeTpus reomerpudeckux ¢uryp. LleHTpaibHas cuMMETpHs TEOMETPUUYECKUX
duryp.

MHOroyroJbHUKH

MHOroyroibHuK, €ro OJJ€MEHTbl W €ro CcBOHCTBa. Pacmo3HaBaHHEe HEKOTOPBIX
MHOTOYT'OJIbHUKOB. Buinykivle u Hegbinykivie MHO20y20 bHuKy. 1IpaBuiIbHBIE MHOTOYTOJIbHUKH.

Tpeyronasauku. BeicoTa, Mmennana, 6uccekTpuca, CpeiHss JIUMHUS TPEYroNbHUKA.
PaBHOOeIpeHHBIN TPEYroJIbHUK, €ro CBOMCTBA M NPU3HAKK. PaBHOCTOPOHHHMI TpeyrojbHUK.
IIpAMOYTONIbHBINM,  OCTPOYIOJIBHBIMA,  TYNOYIOJbHBIM  TPEYrOJbHUKUA. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TPEyroJIbHUKA.

YetsipexyronbHuky. Ilapamnenorpamm, pom0, NpsSMOYroJbHUK, KBaJIpar, Tparerus,
paBHOOeApeHHas Tparenus. CBONCTBa U MPU3HAKU MapajliesorpaMma, pom0a, npsMOyrojbHUKaA,
KBajpara.

OKpyKHOCTB, KPYI

OKpyXHOCTb, KpYI, MX DJIEMEHTBl M CBOICTBA; LIEHTPAJIbHbIE W BIHMCAHHBIC YIJIBL.
KacarenbHast u cexywas K OKpYKHOCTH, ux ceoiicmea. BrCaHHbIE U ONMCAaHHBIE OKPYXHOCTU
IUISL TPEYTOJIbHUKOB, Yemblpexy20IbHUKOE, NPABUIbHBIX MHO20Y20NbHUKOG.

I'eomeTpuueckue Gpurypsl B npocTpaHcTse (00beMHbIE TeJIa)



MHnocoepannuk u e2o snemenmul. Hazeanus MHO202pAHHUKOG C PA3HBIM NOJIOICEHUEM U
Konuyecmeom cpawei. llepBUYHBIE MPENCTABICHUS O MUPAMHJAE, NMapajuleienunese, MpusMe,
cdepe, mape, MUIUHAPE, KOHYCE, UX JJIEMEHTaX U MPOCTEHUIIINX CBOWCTBAX.

OTtHoweHnst

PasencrBo ¢puryp

CBoiicTBa paBHBIX TPEYTrOJbHUKOB. [IpU3HaKu paBEeHCTBA TPEYTOJIBHUKOB.

I[MapanieJbHOCTh NPAMBIX

[Ipu3Haky 1 cBOMCTBA MapajlieNbHbIX NPSAMBIX. Axcuoma napannervhocmu Eexnuoa.
Teopema Daneca.

IlepnenauKkyasipHbIe NPSIMbIE

[Ipsamoit yron. [lepnenaukynsap k npsimod. Haknonnas, npoekuusa. CepeauHHbIN
NEepHeHIuKYIsAp K oTpe3ky. Ceoticmea u npusHaxku nepnenouKyIspHOCmu.

Iloooobue

IIponopyuonanvusie ompesku, nooobue gueyp. [10006nvie mpeyzonvnuku. Ilpusnaxu
noooodus.

B3aumHoe pacnoJioxkeHue IPsIMON U OKPYKHOCTH, 08YX OKPYICHOCHELL.

N3mepenus u BoIYMCICHUS

Beanunnbl

[Tonstue Benmuuusbl. JlnuHa. M3mepeHue [iuHbL. EAMHUALBL W3MEPEHUs JIMHBIL.
Benuuuna yria. ['pangycHas mepa yria.

[lonaTne o miomamu IUIOCKOW (UTYpbl W ee cBOMCTBax. V3MepeHue mIomanei.
Enununel usmepeHus miomaim.

[IpencraBnenne o6 oobeme U ero cpoiictBax. M3mepenue oovema. EquHUIBI H3MEpEeHUs
00BEMOB.

N3mepenus v BbIYHCICHUSA

WHcTpyMeHTB! 11 U3MEPEHUN U MOCTPOEHUM; U3MEPEHUE U BBIUMCIICHUE YIJIOB, JUIMH
(paccrosinuit), mnomazaeit. TpuroHomerpuueckue (GYHKIHUHA OCTPOrO Yria B MPSIMOYTOJIBHOM
TpeyroipHuKe 1puconomempuyeckue QynKyuu mynoco yead. BblYECIeHHEe SIEMEHTOB
TPEYTrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIICHHH. DopMynbl Iomaaun
TPEYrojibHUKA, TMapajieiorpaMMa M €ro YacTHBIX BHIOB, (OPMYIBI JJIHHBI OKPYKHOCTH H
wiomanu kpyra. CpaBHenue u Beiumnciienue miomazaeit. Teopema I[Mudaropa. Teopema cunycos.
Teopema xocumycos.

Paccrosinus

Paccrosinne Mexnay toukamu. PaccrosiHue oT TOYKM A0 OpsIMOU. PaccmosiHue medncoy
Queypamu.

I'eomeTpnyeckue nocrpoeHus

I'eomeTpHrueckue NOCTPOSHUS U1l WIUTIOCTPALIUU CBOMCTB T€OMETPUUYECKUX (QUTYP.

NHCcTpyMEHTBI U1 TOCTPOEHWMN: LHPKYNIb, JIMHEWKA, YrOJbHUK. [Ipocmetiwue
HOCMPOeHUs. YUpPKYIeM U JUHEUKOU. NOoCcmpoeHue OUCCeKmpucvl yeid, NepneHoOuKyiapa K
NPAMOU, Y2id, pa6HO20 OAHHOM),

Ilocmpoenue mpey2onbHUKO8 RO MpeM COPOHAM, 08YM CIHOPOHAM U Y2ly MexCOy HUMU,
CmopoHe U 08yM NPULEHCAUWUM K Hell YeTaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTrpnueckue npeodpa3oBaHust

IIpeoOpasoBanus

[lonsitue  mpeoOpaszoBanusa.  [lpencraBieHne O ~ MeTanpeAMETHOM  MOHSITHH
«tpeobpazoBanue». [looobue.

JABukeHust

OceBasi M LEHTpaJibHAsi CUMMETPHS, n08OpOmM U napaiienvusii neperoc. Komounayuu
0BUIICEHUL HA NIIOCKOCMU U UX CBOUCMEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopsl



[TonsTie BexkTOpa, NEHUCTBUS HAJ BEKTOpaMH, HCIIOJIb30BAHHE BEKTOPOB B (U3HKE,
PAasnodiceHue 8eKmopa Ha coOCmasiaiouue, CKauiapHoe npousgeoeHue.

Koopaunarsi

OCHOBHBIE NOHSTHSI, KOOPANHATBEI BEKTOPA, PacCTOSTHUE MeXay ToukaMu. KoopauHaTsl
CepeIuHbl OTpe3Ka. Y paBHEHUS QUTYP.

[IpumeHeHne BEKTOPOB U KOOPJAUHAT JJIs1 pELIEHMsI TPOCTEHIINX T€OMETPUUECKUX 3aau.

Hcmopus mamemamuku

Bo3HukHOBEHME MaTEMaTUKM KAaK HayKu, JTambl ee pa3BUTHs. OCHOBHBIE pa3zeiibl
MaTeMaTUKH. Belgaromuyecs MaTeMaTUKU U UX BKJIAJ B pa3BUTHE HAYKH.

beckoHEeYHOCTh MHOKECTBA MPOCTHIX yucen. Yucna u JIMHbI OTpe3KoB. ParnmoHanbHbIe
yucia. [lorpedHocTh B nppanuoHansHbix yucnax. [lkona [Mudaropa

3apoxaeHue anreOpsl B Heapax apudmeruku. An-Xopesmu. PoxiaeHue OykBeHHOMH
cumBosiki. [1. @epma, ®@. Buer, P. Jlekapt. McTopus Bompoca o HaxoxacHHH GOPMYIT KOpHEH
anreOpanvecKux ypaBHEHHM crereHeil, Oombpmmx yethipex. H. Taprames, k. Kappano, H.X.
Aobens, . Ianya.

[losiBneHne mMeroAa KOOpPAMHAT, MO3BOJSIOLIETO MMEPEBOJIUTh T€OMETPHUUECKHE OOBEKTHI
Ha s13bIK anreOpsl. [lossnenue rpadukoB ¢pynkuuit. P. [lexapr, I1. @epma. [Ipumeps! pa3nudHbIX
CHUCTEM KOOpPJIUHAT.

3anaga Jleonapmo Iluzanckoro (PuboHayun) o kponukax, yucia @uboHaudn. 3amagda o
maxmaTHou Jocke. CXoAUMOCTh T€OMETPUUECKON MPOTPECCUU.

Hcroku Teopun BEPOATHOCTEN: CTPAaxoBOE AeN0, a3apTHbie Urpsl. 11. @epma, b.Ilackais,
S1. bepnynnu, A.H.Konmoropos.

Ot 3emuenenusa k reomerpuu. Iludarop u ero mkona. Panec, Apxumen. Ilnaron u
Apucrotens. [locTtpoeHue mnpaBUIBHBIX MHOIOYroJIbBHUKOB. Tpuccekuus yria. Ksaaparypa
Kpyra. Yasoenue ky0a. Mcropus uucna m. 3omnoroe ceuenue. «Hauana» EBkinmpa. JI Diinep,
H.W.JIo6aueBckuii. icTopus nsToro nocrynara.

I'eomeTpus u uckycctBo. ['eoMeTpuueckre 3akOHOMEPHOCTH OKPYKAIOLIEro MUpa.

ActpoHomust u reomerpus. YTo M Kak y3Haium AHakcarop, OpatoceH u Apucrapx o
pasmepax Jlynbl, 3emnn u Connua. Paccrostuust ot 3emuin 1o Jlynsl u Connna. M3mepenue
paccrosiHus ot 3emuu 10 Mapca.

Ponws poccuiickux y4yeHbix B pa3Butund Maremaruku: JI. Dinep. H.U. JlobaueBckuid,
[1.J1.Ye6pimes, C. KoBanesckasi, A.H. Kommoropos.

Maremaruka B pa3sutun Poccun: Ilerp I, mkona MareMaTndecKuX U HABUTAlKMX HAYK,
pasBuTHe poccuiickoro ¢uota, A.H. Kpbuios. Kocmudeckas nporpamma u M.B. Kenjpimi.

I1l. TemaTuyeckoe MJIAHMPOBAHME

Txjaace
KoanuectBo
o
e Tema
4acoB
1. |HavanabHble reoMeTpuyecKue cBeAeHHUs
(6 pamkax  OeamenlbHOCMU  YeHMpa 10
2YMAHUMAapHO20U yugposozo
obpazosanus «Touka pocmay) 2 uaca
2. TpeyroasHuku 17
3. IHapanseabHble NpsiMble
(6  pamkax  OesmenvHOCMU  YEHMPA 13
YMAHUMAapHo2o u yughpoeozo oopazoeanus
«Touxa pocmay) 1 uac




CooTHOIIEHUs MeXAy CTOPOHAMHM W
yIJiaMu TPeyroJbHUKA

(6 pamxax  OesimenbHOCMU  YEeHmpa
2YMAHUMAPHO2O0 u yupposozo
obpazosanus « Touxa pocmay) 2 uaca

18

HOBTOpeHI/Ie. Pemienue 3agau

10

HTOI'0

68

8 ki1ace

Tema

Koanu
€CTBO
JacoB

BBOI[HOC IMOBTOPCHUC

UeTbIpeXyroJbHUKH
(8 PAMKaX desmensbHOCMU

«To4yka pocma») 2 yaca

yeHmpa

2YMOHUMAPHO20 U  Yugpposo2o 0b6pa308aHUA

14

IInomanp

14

[Tono6HbIE TPEYTONBHUKHI
(8 pamkax desmesnbHOCMU

«Toyka pocma») 2 vaca

yeHmpa

2YMOHUMAPHO20 U Yugposo2o 06pa308aHUSA

19

OKpyXKHOCTb
(e pPamKax desmenbHOCMU

«To4ka pocma») 1 yac

ueHmpa

2YMAHUMAPHO20 U yugpposozo o0b6pa3osaHus

16

[ToBTOpenue. Pemenue 3anau

3

HTOIo

68

9 kiace

Tema

KoauuecTBO
JacoB

BBoaHoe moBTOpEHUE

BekTopsl

(8 pamKax desmenbHOCMU yeHmpa
2YMaHUMApPHO20 U Yyugposoz2o obpa3osaHus
«Touka pocma») 1 yac

MeToa KOOpAMHAT

10

CooTHOIIEHUs1 MeEXKAY CTOPOHAMH W
yriiaMmu  TpeyrojbHuka. CrajnspHoe
NpousBe/ieHUe BEeKTOPOB

(6 pamkax  OdeamenbHOoCMu  uyeHmpa
2YMOAHUMAPHO20 U L4ughposozo 06pa308aHUsA
«Touka pocma») 2 yaca

11

JJInHA OKPY:KHOCTH U IJIOIIAb Kpyra
(6  pamkax  OeamensHoCcmMu  ueHmMpa
2YMOHUMApPHO20 U Uugpposozo obpazosaHus

12




«Toyka pocma») 1 yac

6. JBHKEHU S 8
7. | HauajabHble cBeleHUS U3 CTEPEOMeTPUH
(8  pamkax  OdeamesnbHOoCMu — yeHmpa 8

2YMAHUMAPHO20 U yugposoz2o obpa3o8aHus
«Touka pocma») 2 yaca

8. IoBTOpEHUE 8

HTOTO 68

KoHTpoJib 3HaHMIi, yMeHUIl M HABBIKOB YYAIIUXCH OCYILIECTBIsIeTcs B ¢GopMax, KOTOphIE
pernamentupyoTcs [lonoxkenueM o ¢opmax, NepUOAUYHOCTH, MOPSJIKE TEKYIIEro KOHTPOJIS
ycneBaeMoctd u mpomexxkyrouHod arrecrauuu [BOY COI c. Pycckas bopkoBka, B
COOTBETCTBUH C I'paiKOM MPOBEICHUSI KOHTPOJIBHBIX paboT Ha TeKymmi yueOHbii rog u KTTI.

Kpurtepuu onennBanus no yueonomy npeamery « Maremaruka (reoMmeTpusi)»
OneHka yCTHBIX OTBETOB YYaIIMXCS IO MaTeMaTHKe
«5»: - YYCHHMK IIOJIHO DPACKPBUI COJAEp)KaHHE MaTepuaia B 00BEME», MPETyCMOTPEHHOM
pOrpaMMOil yueOHUKOB;
U3JI0KHIII MaTeprall TPAaMOTHBIM SI3BIKOM B OMNPEICIICHHON JIOTMYECKOH IOCIEeI0BATEIBHOCTH,
TOYHO HUCHOJIB3YSI MATEMAaTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;
IIPABWJIBHO BBIIIOJHWI PUCYHKH, YEPTEXKHU, TpauKa, COMYTCTBYIOIINUE OTBETY;
NOKa3aJl yMEHHE HJUIIOCTPUPOBATh TEOPETUYECKUE MOJI0KEHHS KOHKPETHBIMH IPUMEPAMI»
NPUMEHSTh UX B HOBOM: CUTYallUH IIPH BBIIIOJHEHUH MPAKTHYECKOIO 3a/IaHHUS;
NPOJIEMOHCTPUPOBAT  YCBOGHHE  paHee  M3YYCHHBIX  COMYTCTBYIOIIMX  BOIPOCOB,
c(OPMUPOBAHHOCTH U YCTOMYMBOCTD MCIIOIB3yEMBbIX IPU OTBETE HABBIKOB U YMEHUH;
OTBEYAJI CAMOCTOSTEIBHO O€3 HABOAAIINX BOIIPOCOB YUUTEIIS;
BO3SMOXXHBI OJIHA - JIBE€ HETOYHOCTH IIPH OCBEIIEHHH BTOPOCTEIICHHBIX BOIPOCOB HJIH B
BBIKJIaJJKaX, KOTOPBIC YYCHUK JICTKO UCITPABUII 110 3aMCUYAHUIO YUUTCIIA.
«4»: OTBET ydyallerocs yJ10BJIE€TBOPSIET B OCHOBHOM TPeOOBAaHUSIM Ha OLIEHKY «5», HO MPU 3TOM
UMEEeT OJTUH U3 HEJOCTATKOB!
B U3JIOKEHUU JOMYIIEHbI HEOOJbIINE MPOOEIbl, HE UCKA3UBIINE MaTEMAaTUYECKOe COZepIKaHue
OTBETA;
JOMYILIEHbl OAMH - JIBa HEJOYeTa IIPU OCBELICHWH OCHOBHOIO COJIEpXKAaHUS  OTBETa,
HCITPABJICHHBIC 110 3aMCYAHUIO YYHUTECIIA;
JIOMYIIEHb! OIMOKa Min Oojiee ABYX HEIOYCTOB MPHU OCBEIIEHHMHM BTOPOCTENEHHBIX BOIIPOCOB
HJIM B BBIKJIAAKaXx, JICTKO UCIIPABJICHHLIC 110 3aMCUaHUIO YUUTCIIA.
«3»: + HEMOJHO WM HEMOCJEI0BATEIbHO PACKPHITO COAEp)KaHWE MaTepuana, HO I10Ka3aHO
o011ee MTOHUMaHKE BOIIPOCA U TPOJIEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHbIE ISl TabHEUIIETO
YCBOEHHSI IPOrPaMMHOI'0 MaTepuana;
HMCIIMNCh 3aTPYAHCHUA WM OONYIICHBI OIINOKU B OIPCACIICHUU IIOHATHEC, HCIIOJIb30BAHHU
MaTeMaTHYeCKOM TEPMHMHOJIOTUH, YepTeXkax, BBIKJIAJKaX, HCIPABICHHBIE IMOCIE HECKOJIbKUX
HaBOOANIUX BOIIPOCOB YUHUTECIIA,
YYEHHK HE€ CIpaBUJCS C MPUMEHEHHEM TEOpUHM B HOBOM CHTyallud TIPU BBINOJIHEHUH
MPAKTUYCCKOr'o 3aJlaHus, HO BBITIOJHHII 3a1aHUA 0053aTeILHOr0 YPOBHA CJIIOXKHOCTH ITO JIaHHOﬁ
TEME;
IIpru 3HAaHUU TCOPETHUYCCKOI0 MaTc€praia BbBIABJICHA HCEAOCTATOYHAA C(i)OpMI/IpOBaHHOCTI)
OCHOBHBIX YMEHUU U HABBIKOBY.
«2»: - He PaCKPHITO OCHOBHOE COIepKaHHE YIeOHOTO MaTepHana;
OoOHapy>KeHO HEe3HaHWE WJIM HEMOHMMaHHE YYEeHHKOM Oonblied miu Hanbojee BaXHOE 4acTh
yueOHOro MaTepHarna;



JOTYILIEHbl OLIMOKM B OIpeNelIeHUH TOHATUW» TPU HCHOJb30BAHUM MaTeMaTHYeCKOe
TEPMHUHOJIOTHH, B PUCYHKAX, YepTexkax WM rpadukax, B BbIKJIAJIKaX, KOTOPbIE HE UCIPABIICHBI
[10CJIE€ HECKOJBKHUX HaBOJSAIIMX BOIIPOCOB YUUTES.

«1» - He NpUCTyNaeT K BHIIIOJIHEHHUIO.

OueHka NUCbMEHHBIX KOHTPOJIbHBIX PadoT ydyauuxcst

«S»: - paboTa BBINOIHEHA MOJHOCTHIO;

B JIOTHYECKUX PACCYKICHHUIX 1 000CHOBAaHUHU PEIICHUS HET MPOOEIIOB U OUIHOOK;

B pCIICHMM HET MAaTeMaTHYeCKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCThb, OIKCKa, HE
SIBJISIIOIIASACS CIIEICTBUEM HE3HAHUS UM HEMOHUMAaHUS y4eOHOT0 MaTepuaa).

«4»: - paboTa BBINOJIHEHA MTOJHOCTHIO» HO OOOCHOBAHUS IIArOB PEIICHUS HEIOCTATOYHBI (€CIn
yMeHHue 000CHOBBIBATH PACCYXICHUS HE SBIUIOCH CIIEIUATBHBIM 00BEKTOM IPOBEPKH);
JOTyIlIeHa OJHA OlIMOKa WM [Ba-TpU HEAOYETa B BBIKJIAJKAX, PUCYHKaX, 4YepTekax WIH
rpadukax (ecnu 3T BUJIBI paOOTHI HE SIBISUTUCH CIICIIMATEHBIM 00BEKTOM IIPOBEPKH).

«3»: - nomyuieHbl Oojee OJHA OIIMOKKM WM Oojiee OBYX-TPEX HEIOYETOB B  BBIKJIAIKAX,
yepTexax Wi rpadukax, HO ydalluiicsl BiajeeT o0s3aTeIbHBIMH YMEHHUSIMHU 10 TPOBEPSEMOI
TEME;

«2»: JOmyIIeHBl CYIIECTBEHHbIE OMIMOKHM, [IOKa3aBIIME, YTO YydYalluiica HE BJajaeeT
o0s3aTenbHble YMEHHUSIMH 110 JAHHOM TeMe B TIOJTHOM Mepe;

VYuutenes uMeeT npaBo MOCTAaBUTh OLIEHKY BBIIIE TOW, KOTopas mpexycMmorpeHa “Hopmamn”,
€CJIM YYEeHUKOM OPUTHHAIILHO BBIMIOJIHEHA padoTa.

«1» - He IpUCTyMNaEeT K BbIIOIHEHHUIO.

OueHnka TecTos.
B kauecTBe HM)KHEN T'paHUIIbl YCIEIIHOCTH BBIIIOJHEHUS OCHOBHOT'O TECTA, COOTBETCTBYIOLIETO
orMetke “3” (“3a4er”), MOXKHO MPUHATH YPOBEHD - 50% - 62% mpaBUIIbHBIX OTBETOB U3 OOILETO
KOJIMYECTBA BOIIPOCOB.
OtMmeTtka “4” (“xopo110’’) MOKeT ObITh MOCTaBiIeHa 3a - 62% - 75%npaBUIBLHBIX OTBETOB.
OrMmetka “5” (“OTNIMYHO™) y4yalIMiiCS TOJDKEH YCIICNTHO BBIMIOJHUTEL TeCT, Ooiee 75%
MPABUIIbHBIX OTBETOB.
OmmOKY U HEJTOUYETHI.
['pyObIMH cUMTAIOTCA CIEAYIONINE OIIHOKH:
e HE3HAaHUE OMNpeNeTCHHs] OCHOBHBIX IOHSATHHM, 3aKOHOB, MpaBWI, He3HAHUE (HOPMYIL,
OOIIETPUHATHIX CUMBOJIOB 0003HAUYECHUHN U €IMHUI] KX U3MEPECHHUS,;
HEYMEHHE BBIJICTUTH B OTBETE INIaBHOE;
HEyMEHHE IPUMEHUTH B OTBETE 3HAHMSI [l PEIlIeHUs 3aa4;
HEyMEHHeE JeTaTh BBIBOABI U 00001EHMS;
HEYMEHHE YUTATh U CTPOUTH TpapuKU U JUArpaMMBbL;
HEyMEHHE MOJIb30BaThCs YI€OHUKOM U CIPAaBOYHUKAMU 110 MaTEMATHKE;
e HapylIeHUE TEXHUKH 0€30MacHOCTH MpH paboTe B TETPaIu U Ha JIOCKE.
K HerpyObIM onrOkam OTHOCSATCS:
® HETOYHOCTh (hOPMYIMPOBOK, OINpPENEICHUM, MOHATHI, 3aKOHOB, BbI3BAHHAs HETIOJIHOTOU
O0XBaTa OCHOBHBIX IMPHU3HAKOB OIPEAEISEMOro MOHATUS WIM 3aMEHOM OJIHOTO-ABYX M3
ATHX MPHU3HAKOB BTOPOCTENIEHHBIMH;
e OmMOKH, BbI3BAaHHBIE HECOOIIOJICHUEM, YCIOBUN paboThl (HE TOYHO ONpe/ieieHa TOYKa
OTCUETa);
e OmMOKHU B YCIOBHBIX 0003HAYEHUAX, HETOYHOCTH IpaduKa;
® HEpAlMOHAIBHBI METOJ pElIeHUs 3aJaydl WIM HEeIOCTaTOYHO IPOJyMAaHHBIN III1aH
YCTHOTO OTBeTa (HapylICHHE JIOTUKH, IIOJMEHAa OTICNIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTETICHHBIMH );
® HepalHOHAJIbHbIE METO/IbI PAOOTHI CO CITPABOYHOM JIUTEPATYPOI;
e HEyMEHHE pelnarh 3aJ1a49u B o0miem, Buje (i yaamuxes 9-11 kimaccoB).
Henoueramu SIBJISTFOTCSI:



HEepalMOHAIbHBIE MPUEMBI BEIUMCIICHUI U peoOpa3oBaHUil;
OIMMUOKH B BBIYUCIICHUAX (apu(METHUECKHE),

HEOPE)KHOE BHIMOJHEHUE 3aMUCe, YepTexKeEH, cXeM, rpaduKoOB;
opdorpadudeckre U MyHKTyallMOHHBIC OITUOKH.
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