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CopepxaHue:

MosicHUTENbHas 3anucka

MnaHupyemble pe3ynbTaTbl OCBOEHWS Kypca reoMeTpum 7-9 Kaccos.
CofiepxaHue kypca reomeTpim 7-9 Kracco.

TemaTiyeckoe NnaHupoBaHu1e C ykasaHuem Konm4ecTsa Yacos,
OTBOAMMBIX HA OCBOEHME KaXa0ii TEMbI.



Llenu kypca

Llenb copepxanus npeameta «'eoMeTpusi» — pa3BuUTb Y yHaLMXCs NPOCTPAHCTBEHHOE BOOBPaXEHWe Norndeckoe
MbILLSIEHWE NYTEM CUCTEMATUYECKOIO U3YYEHUS CBOMCTB reOMeTpUYeCKuX (ouryp Ha NNocKOCTU 1 B NPOCTPAHCTBE
NPUMEHEHNS 3TUX CBOWCTB MPU PeLLeHnn 3a4ay BbIYUCIIMTENBHOTO U KOHCTPYKTUBHOTO XapakTepa. CyLlecTBeHHas
POSib NPX 3TOM OTBOAUTCS PA3BUTUIO FEOMETPUYECKON MHTYULMKU. COoYeTaHWe HarmsgHOCTM CO CTPOrOCTbI0 ABNSETCS
HEOTbEMIIEMOIA YaCTb0 FEOMETPUYECKUX 3HaHUA. MaTepuan, oTHocaLuiics K 6riokam «KoopanHaTbl» U «BekTopbiy,
B 3HAYUTENbHOW CTENEHN HECET B CeOe MEXNPEAMETHbIE 3HAHWS, KOTOPbIE HAXOAAT NPUMEHEHNE Kak B Pa3nyHbIX
MaTEMaTUYECKUX ANCLMNANHAX, TaK U B CMEXHbIX NpeaMeTax.

TpeboBaHua K pe3ynbTaTam OCBOEHUS COAEPKAHMA Kypca

3y4eHne reomeTpum B OCHOBHOM LLKOSE AAET BOMOXHOCTb 0By4atoLyMes AOCTUYL CEAYHOLLMX PE3ynbTaToB
0CBOeHUst 0Bpa30BaTenbHOM NporpaMMbl OCHOBHOTO 06LLero 06pa3oBaHus:

JIUYHOCMHbIE;

o (hopMupoBaHME OTBETCTBEHHOTO OTHOWEHUS K YYEHUIO, TOTOBHOCTM M CMOCOBHOCTM 0Oy-varowmxes K
CaMOpasBUTMIO 1 CamMo0Bpa3oBaHWI0 Ha OCHOBE MOTMBALMK K OBYYEHWIO U MO-3HAHMIO, BbIOOPY AanbHenLwero
obpasoBaHus Ha 6a3e OpUEeHTUPOBKM B MUpe Npodheccuin U NpodeccuoHanbHbIX NPEANOYTEHMI, 0CO3HAHHOMY
MOCTPOEHMIO MHAMBMAYAINbHON 00pa30-BaTeNbHOM TPAEKTOPUM C Y4ETOM YCTOMYMBBLIX NO3HABATESNbHbIX
WHTEPECOB;

o (hOpMMPOBaHWE LeNOCTHOT0 MUPOBO33PEHMS, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKu U
00LLEeCTBEHHOW NPaKTUKY;

o (bopMupoBaHME KOMMYHWUKATUBHOM KOMMETEHTHOCTM W OOLEHWW W COTPYOHUYECTBE CO CBEPCTHUKAMM,
cTapwuMmyu W Mnagwumm B 0BpasoBaTenibHOM, OOLECTBEHHO MOME3HOM, Yy4ebHO-MCCneaoBaTensCKoN,
TBOPYECKOW M APYruX Buaax AedTenbHOCTY;

O YMEHWE §CHO, TOYHO, FPAMOTHO W3naraTb CBOW MbICAIM B YCTHOW M MWUCbMEHHOM peyn, NOHUMATb CMbICH
NOCTaBIIEHHOW 3aAauu, BbICTpanBaTb apryMeHTaLUuo, MPUBOANUTL MPUMEPLI 1 KOHTPRPUMEPDI;

O KPUTMYHOCTb MbILLIIEHMS, YMEHME PACNO3HABaTb NOMMYECKU HEKOPPEKTHbIE BbICKAa3bIBAHWS, OTNMYATb rMNOTE3Y
OT (hakTa;

O  KPeaTMBHOCTb MbILUMEHNS, MHULMATUBY, HAXOAUMBOCTb, aKTUBHOCTb NPU PELLEHWN TEOMETPUYECKNX 3akay;

O YMEHWE KOHTPONMPOBaTb NPOLECC U pe3ynbTaT y4ebHON MaTeMaTUYECKON AEATENBHOCTHY;

O CMOCOBHOCTb K AMOLMOHANBHOMY BOCTIPUATUIO MaTEMATUYECKNX OOBEKTOB, 3a[aY, PELLEHI, pacCyXaeHuI;

MemanpedmMemHble:

peaynsimueHble yHugepcasbHble y4ebHbie Oelicmeus:

O YMEHWe CaMOCTOSTENIbHO MMaHMPOBAaThb anbTEpHATUBHbIE MYTW LOCTWXKEHUS Lienel, 0CO3-HaHHO BbIGupaTth
Hanbonee achdekTBHbIE CNOCOOLI peLleHns y4ebHbIX 1 NO3HABATENbHbIX 3aday;

O YMEHWE OCYLLEeCTBNSATL KOHTPOMb MO Pe3ynbTaTy U cnocoby LeACTBUS Ha YPOBHE NPOMU3-BOSTBHOTO BHUMAHMS U
BHOCUTb HEOOXOAMMbIE KOPPEKTMBbI;

O YMEeHWe afeKBaTHO OLEHMBaTb MPaBWIBHOCTb WM OWMOOYHOCTL BLINOMHEHUSI Y4ebHOM 3a-pgaun, ee
0OBEKTVBHYHO TPYAHOCTb 1 COBCTBEHHBIE BO3MOXHOCTY €€ PELLEHNS;

O TMOHWMAHWE CyLUHOCTU anrOpUTMWYECKUX MPELNUCaHUA W YMEHWe [eiCcTBOBaTb B COOTBET-CTBUMM C
NPEeLNOXEHHbIM anrOpUTMOM;

O YMEHWe CaMOCTOSTENIbHO CTaBMTb Lenu, BblbMpaTb M CO3AaBaTb anropuTMbl [Nt PELUEHWST Y4EDHbIX
MaTemaTUieckx npobnewm;

O YMEHWE NNaH1poBaTh W OCYLLECTBAATL LEATENBHOCTb, HAaNPaBMNEHHYI0 Ha PELLEHUE 3a[ay UCCNEA0BaTENbCKOM
Xapaktepa;

no3HasamesibHbIe yHUsepcabHble y4ebHbie delicmeus:




OCO3HaHHOe BrnafeHWe MOrMYECKUMM OeNCTBUAMW ONpedeneHns MOHATUN, 0606LeHns, yCTaHOBNEHWUS
aHamnorum, knaccugukaLumm Ha OCHOBE CaMOCTOSITENBbHOMO Bblbopa OCHOBAHU M KPUTEPUEB, YCTAHOBMEHWS
POJOBUAOBLIX CBSA3EN;

YMEeHWe yCTaHaBMBaTh NPUYNHHO-CIIELCTBEHHbIE CBA3N, CTPOUTL JIOTMYECKOE PACCyXOeHWe, YMO3aKnioueHre
(MHOYKTWBHOE, feyKTUBHOE W MO aHanoruu) 1 BbIBOAbI;

YMeHWe co3gaBaTthb, MPUMeHsTb U Npeobpa3oBbiBaTh 3HAKOBO-CUMBONMYECKUE CPEACTBA, MOZENN U CXeMbl 4N
peLeHns y4ebHbIX 1 No3HaBaTenNbHbIX 3agavy;

(hopmupoBaHue 1 passuTe yyebHOM 1 0BLLENONL30BATENLCKON KOMMNETEHTHOCT B 0BacTi UCMONb30BaHMS
WH(OPMALMOHHO-KOMMYHUKALMOHHBIX TexHonorum (VKT -komneTeHTHOCTH);

(hopMUpOBaHUE NEepPBOHAYanbHbIX NpeacTaBneHnin 06 uoesx M 0 MeTogax MareMaTuki Kak yHuBepcasibHOM
A3bIKE HayKW 1 TEXHWKM, CPEACTBE MOLENNPOBAHNS SBMEHUI U NPOLECCOB;

yMeHue BUAeTb MaTemaTuyeckylo 3ajadvy B KOHTEKCTe NpobremHoi cutyauuu B ApYrUxX AWCLMMIUHAX, B
OKPYXaIOLLEN XNU3HU;

YMEHUe HaxoauTb B Pas3fNyHbIX WCTOYHWKAX WMHGOPMaLMIO, HeoDXOOMMYI0 ANS pelleHUs MaTeMaTUyeckux
npobrem, n NpeacTaBnATb ee B NOHATHOM (POPME; NPUHUMATL PELLEHNE B YCMOBUSAX HEMOMHON U U3BBITOYHON,
TOYHO 1 BEPOSTHOCTHON MHCPOpPMaLMK;

YMeHWe NOHUMATb 1 UCNoNb3oBaTb MaTEMaTUYECKNE CPELCTBA HArNALHOCTY (PUCYHKM, YEPTEXWN, CXeMbl U Ap.)
ANS UNCTPaLMN, UHTEPNpeTaUmm, apryMeHTauumy;

YMEeHMe BblgBUraTh r1noTesbl NPy peLeHnn y4ebHbIx 3agad v noHMMaTb HeoBX0AUMOCTb X NPOBEPKM;

YMEHUE NPUMEHATb MHOYKTUBHbIE W AelyKTUBHbIE CnocoObl pacCyXOeHWd, BUOETb pasnuy-Hble cTpaTermn
pelleHuns 3apay;

KOMMYHUKamUueHbIe yYHUBepcasibHbIe y4ebHble delicmeus:

©)

@)
@)

YMEHWE OpraHu3oBbIBaTh Y4EOHOE COTPYAHMYECTBO UM COBMECTHYO AEATEMbHOCTb C  yuuTe-NeM U
CBEPCTHUKaMW: ONpeaensTh Lenu, pacnpeaenstb YHKLUMM U PONK Y4aCTHUKOB, 00-LLue Crnocobbl paboTbi;
yMeHue paboTtaTtb B rpynne: HaxoauTb obLUee pelleHre U paspellaTb KOHGIMKTbI Ha OCHOBE COrMacoBaHMs
Mo3ULMA 1 yyeTa NHTEPECOB;

crnyLwatb napTHepa;

hopMynMpoBaTh, apryMeHTMPOBATL 1 OTCTaNBaTb CBOE MHEHME;

npedMemHble:

©)

oBnageHne 6a30BbIM MOHATUAHBIM annapaToM MO OCHOBHLIM pa3fenam COAepXaHus; npea-cTaBneHne 06
OCHOBHbIX M3y4aeMbIX MOHATUAX (reOMeTpUyeckast urypa, BenWYMHA) Kak BaKHEMWMX MaTeMaTU4ecKuX
MOAENSX, NO3BONALLMX ONMUCBIBATL W U3y4aTb peanbHbIe NPOLECCHI N ABNEHNS;

yMeHwe paboTaTb C reOMETPUYECKM TEKCTOM (aHanMU3npoBaTh, M3BMEKaTb HE0OX0AUMY0 MHGOPMALMIO), TOYHO
W TPaMOTHO BblpaXaTb CBOM MbICIM B YCTHOM W MUCbMEHHOW PEYM CMPUMEHEHWEM MaTeMaTUYECKOM
TEPMUHONOTAN U CUMBOMMKMA, WCMONb30BaTh Pa3NyHble A3bIkM MaTeMaTuku, MPOBOAMTL KrnaccudukaLmm,
noriyeckme 060CHOBaHWA, JOKa3aTeNbCT-Ba MAaTEMATUYECKIX YTBEPKAEHWIA;

OBMaf€eHe HaBbIKamMu YCTHbIX MMCbMEHHBIX, MHCTPYMEHTASbHbIX BbIYUCIIEHWIA;

OBMageHne reOMETPUYECKMM A3bIKOM, YMEHWE MCMonb30BaTb €ro Ans OnuCaHust NpeaMeTOB OKPYXKatoLero
MWpa, pa3sBUTME MPOCTPAHCTBEHHBLIX MPEACTABMEHWA W 1306Pa3UTENBHBIX YMEHUIA, NPUOOPETEHNE HaBbIKOB
reoMEeTPUYECKMX NOCTPOEHMIA;

YCBOEHWE CUCTEMATUYECKIX 3HAHWIN O NMOCKMX Urypax W 1X CBOMCTBAX, yMEHWE NPUME-HSATb CUCTEMATUYECKIE
3HaHMS 0 HUX 1151 PELLEHINS TEOMETPUYECKMX W MPAKTUYECKMX 3a-Hay;

YMEHIE U3MepSTb SIMHbI OTPE3KOB, BENTNUMHBI YTTIOB;

YMEHIE NMPUMEHSITb N3YYEHHbIE MOHATUS, pe3ynbTaTbl, METOAbI ANS PELLEHNS 3a4a4 NPaK-TUYECKOTO XapaKkTepa
W 3aday M3 CMEXHbIX AWCUMNIMH C WUCMONb30BaHMEM Npu HEOOXOAM-MOCTW CMpaBOYHbIE MaTepuanbl W
TEXHUYECKIME CPELCTBA.



MnaHupyeMble pe3ynbTaTbl U3y4YeHUA Kypca

Pazgen (tema) MpeameTHble pe3ynbTathi
nporpammbl
7 Kknacc
HavanbHble reomeTpuyeckue cBegeHus
Mpsmast n O6yyarowmincs HayumTcs Ans odecneyeHnsi BOIMOXKHOCTM YCNELWHOTO NPOAOKEHUS 00pa3oBaHMsA Ha 6a30BOM
0Tpe3ok YpPOBHe:
TNy4 nyron — onepupoBaTb Ha 6a30BOM YPOBHE! NOHATUAMM FEOMETPUYECKIX CDUTYP;

—  W3BneKkaTb MHGOPMALWIO O FEOMETPUYECKIX UrypaXx, NPeCTaBNEHHYI Ha YepTexax B IBHOM BULE;

— _pacno3Hagamb 2eomempuyeckue hu2ypbi 8 OKpyxKaroujeM Mupe 8 paMkax pe2uoHa, 20poda, nocesieHus
O6yuarowmncsl Nony4YMT BO3MOXHOCTL HayuuTbCs ANSA 0GecrneyeHusi BOSMOXHOCTU YCMEWHOro NpogOoKeHUs
obpazoBaHus Ha 6a30BOM 1 yrny6neHHOM YPOBHSAX:

—  ONepupoBaTh2 MOHSTUSMI FEOMETPUYECKUX CUTYp;
—  U3BMEKaTb, MHTEPNPETUPOBATL U NPeobpa3oBbiBaTh MHGOPMALMIO O FEOMETPUYECKUX (hUrypaX, NpeacTaBneHHyo Ha

JepTexax
CpaBHeHue O6yvatowmincs Hayuutcs Ana obecneyeHss BOIMOXHOCTU YCNELHOro NPOAOIKeHNA 00pa3oBaHnsa Ha 6a30BOM
OTpesKoB 1 YpPOBHe:

yrnos — _ onepvpoBaTth Ha 63a30BOM YpOBHE NOHSTUSIMU: PABEHCTBO (Mryp, paBHble Uryphbl

O6yvarowWwmincs NoNyYMT BO3MOXHOCTb HayuuUTbCs ANA obecreyeHnss BO3MOXHOCTM YCMELWHOro NPOAOIKeHUs
obpa3oBaHus Ha 6a30BOM U Yrny6neHHOM YPOBHSX:
— _ onepvpoBaThb MOHATUSMI: PABEHCTBO (Uryp, paBHble uryphbi

N3mepeHue OGyuarowmincsa HayuuTcsa ansa obecnevyeHnss BO3MOXHOCTM YCMELWHOro NPoAoMmkeHns obpa3oBaHus Ha 6a30BOM
OTPE3KOB YpPOBHe:
—  BbINOMHATb M3MEPEHWE OWH, PacCTOSHWUW, BEMMYWH YrNOB, C NOMOLLBI WHCTPYMEHTOB ANS U3MEPEHWA OANWH W

W3meperue YITIOB;

yrnos —  NpUMEHsATb POopMyNbl NepuMeTpa, nrnowaan 1 obbema, Nrowaau NoBepxXHOCTU OTAENbHbIX MHOMOrPaHHUKOB Mpu
BbIMYUCNEHUAX, KOrda BCe AaHHbIe UMEtOTCA B YCNOBUU,

— ucnonb3ogamb 3HaHUSI O U3MEPEHUU y2/108 U OMpe3Koe8 8 nNoecedHesHOU JKU3HU OISl peweHus
npocmeliwux 3aday No usMepeHuto O/1UH, 8bICOM, PACCMOSHUL 8 paMKaX pe2uoH, 20p0da, NocesIeHus!

B noBceHEBHOM XM3HW W NpU U3y4eHn Apyrux NpeaMeTos:

—  8blqUC/IIMb PacCMOsIHUA Ha MECMHOCMU 8 CmaHdapmHbIX cumyayusix, nnow,adu 8 npocmelwux cy4asx,
npuMeHsiMb hopMysbi 8 NPocmeliwux cumyayusix 8 No8ceOHe8HOU KU3HU

OOyyarowmnca nonyynT BO3MOXKHOCTb HAyuYMTbCA ANA 06ecneyeHns BO3MOXHOCTU YCMEWHOro NpoAoSIKEeHUs

0bpa3oBaHus Ha 6a30BOM M yrny6eHHOM YPOBHSX:

— onepvpoBaTb NPEACTaBEHUSAMM O ANWHE, Nowaam, obbeme kak BenuunHamu;

—  (hopMynMpoBaTh 3a4aun Ha BbIMUCIIEHWE ANWH U peLlaTh ux;

B noBcegHEBHOM XU3HW W NpU U3y4eHU ApyruX NpeaMeToB:

—  npoeodumb 8bIYUCIIEHUSI HA MECMHOCMU;

—  npuMeHsImMb DOPMYNbI NPU  BbIYUC/IEHUSIX 8 CMEXHbIX y4ebHbIX npedmemax, 6 OKpyxaroujel
delicmeumenibHOCMU 8 paMKax pe2uoH, 20poda, nocesieHust

OOyyarowmincs nony4nT BO3MOXKHOCTb HayUUTLCA ANA YCMEWHOro NPpoAokeHns 06pa3oBaHmMs Ha yriyoneHHOM

YPOBHE:
—  cB0obOAHO OMepupoBaTh? NOHATUAMM ANMHA, BESTMYMHA YrIia Kak BENMYMHaMM

MepneHaukynsap | Obyvatowmiics HayuuTcs Ans obecneyeHnss BO3MOXHOCTYM YCNELWHOro NPoJomKeHNUsi 06pa3oBaHus Ha 6a30BOM

Hble NpsAMble YPOBHe:

— onepupoBatb Ha 0a30BOM YPOBHE MOHATUSAMU:, MEPNEHAMKYNSPHOCTL MPAMbIX, YIMbl MeXgy npsaMbIMUY,
nepneHankynap;

—  NPUMEHSITb [N151 peLLeHust 3a3a4 reoMeTpUYeckie (akTbl, ECIIM YCHOBKS UX NMPUMEHEHMS 3afaHbl B SBHOW (hopMe;

— ucnonb3osamb ceolicmea nepneHOUKYNSIPHbIX NPsiMbIX O/ peweHuss npocmelwux munoebix 3aday,
803HUKalOWUX 8 cumyayusix noeceGHesHOU XKU3HU 8 YC/I08USX C80e20 Pe2lUOHa, 20p00a, CelbCKO20
nocerneHusi, 3aday npaKmu4ecko20 codepxaHusi

O6yuarowmincs Nony4yuT BO3MOXHOCTb HayuMTbCA ANA obecnevyeHUsi BO3MOXHOCTM YCMELWHOro NpOAOMKeHUs

obpa3oBaHus Ha 6a30BOM 1 yrny6neHHOM YPOBHSAX:

—  OnepupoBaTb NOHATUSAMM: NEPNEHANUKYNSPHOCTb NPAMbIX, YTibl MEXAY NPsiMbIMW, NEPEHAMKYNISP, HAKNOHHaS.

! 3IICCI> " AaJie€ — paCliO3HABATbL KOHKPCTHBIC IIPHUMEPBI 06IIII/IX TIOHATHH T10 XapAaKTCPHBIM IPHU3HAKAM, BBITIOJIHATH ,HeﬁCTBHH B
COOTBCTCTBHU C OIIPEACIICHUECM U HpOCTeﬁIHHMPI CBOMCTBaMU HOHﬂTHﬁ, KOHKPETU3UPOBATH MPUMEPAMHU 061111/16 IIOHATHSA.
2 3,[[6CL H JaJie€ — 3HAThb ONPCACIICHUEC IMOHATHUA, YMETh MOACHATH €ro CMbICI, YMCTb HUCIIOJIb30BATb IMOHATUC U CTO CBOMCTBa
Ipu NpOBCACHUN paCCY)K,Z[eHPIﬁ, JA0Ka3aTCJIbCTB, pCHICHUU 3a/1a4.
8 3,[[6CL " [aJie€ — paCliO3HABATbL KOHKPCTHBIC IIPUMEPBI O6HII/IX IIOHSITHH 110 XAPAKTCPHBIM IMPU3HAKAM, BBITIOJIHATH HeﬁCTBHﬂ B
COOTBCTCTBHHU C OIIPEACIICHUEM U HpOCTeﬁHIPIMPI CBOMCTBaMU HOHﬂTHﬁ, KOHKPETHU3HUPOBATh MPpUMEpaMUn 06IIII/IG IIOHATHSA.
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Pasgen (Tema)

n peameTHble pe3ynbTaTbl

nporpammbl
B noBcegHEBHOM M3HW W NpU U3Y4EHUM ApYTUX NPeaMETOB:
— ucnonb3zogamb ceolicmea nepneHOUKYNAPHbIX NpAMbIX O peweHusi 3aday, 603HUKalOWUX 6
peanbHOU KU3HU 8 YC/I08UsIX C80€20 Pe2UOHa, 20p00a, Noces1eHus!
OGyuyarowmncsa nony4unuT BO3MOXHOCTb Hay4UTLCA ANSA YCMEWHOro NPoAoIKeHNs 00pa3oBaHMsA Ha yrny6neHHOM
YpPOBHe:
—  BNafeTb NOHSATMEM OTHOLLEHWS KaK METaNPeAMETHBIM;
—  cB0oDOOAHO OMepupoBaTh MOHATUSIMA: NEPNEHANKYNSPHOCTL MPAMBIX, YTl MEXAY NPSMbIMU, NepneHauKynsp,
HaKMOHHas.
B noBceHEBHOM M3HW W NpU M3Y4eHUM ApYruX NpeaMEeTOB:
— ucnonb3ogamb ceolicmea nNepneHOUKYNSIPHbIX NPsMbIX OIS NOCMPOEHUsi U  uccriedosaHus
Mamemamuyeckux modesiell 06beKmoe peasibHOU KU3HU 8 YC/IO8USIX C80e20 pe2UoHa, 20p00a,
noceseHusi
TpeyronbHUKKU
Mep.bIit O6yyarowmincs HayumTcs Ans odecnevyeHnsi BOIMOXKHOCTM YCNELWHOTO NPOAOITKEHUs 00pa3oBaHMA Ha 6a30BOM
npu3HaKk YpOBHe:
paBeHCTBa —  MPUMEHSATb NS PeLleHnst 3afay reomMeTpuyeckie (akTbl, €CRIM YCIOBUSI UX NPUMEHEHUS 3aAaHbl B SIBHO
TpeyronbHUKOB chopme;
—  peluaTb 334a4m Ha HaxOXJeHNe reOMeTPUYECKIX BENMYMH No 0BpasLiam unu anroputmam;
—  onepupoBaTb Ha 6a30BOM YPOBHE NMOHSATUSIMI: PABEHCTBO (HUryp, paBHble (hUrypbl, PAaBEHCTBO TPEYrONbHUKOB;
—  peluaTb 334a4m Ha HaxOXJEeHNe reOMeTPUYECKIX BENMYMH No 0BpasLam unu anroputmam;
—  ucnonb3oeamb nepeblli NPU3HaK paseHcmea mpey2osbHUKo8 Ol peweHus npocmelwux munoebix
3aday, 803HUKaOUWjUX 8 cumyayusix noeceOHe8HOU KU3HU 8 YC/I08USIX C80€20 pe2UoHa, 20poda,
Ce/bCK020 NocesieHus], 3aday npakmu4ecko20 codepxaHust
OOyyarowmmnca nonyynT BO3MOXKHOCTb HayYMTbCA ANA 00ecnevyeHnUsi BOZMOXHOCTU YCMELWHOro NpPoAoKeHUs
obpa3oBaHus Ha 6a30BOM 1 yrnyOneHHOM YPOBHSX:
— MPUMEHATb reomeTpuyeckne CbaKTbI anda peweHna 3agadv, B TOM 4Yucne, npegnonaratrolimMx HECKONbKO LiaroB
peLleHus;
— [0Ka3blBaTb FeOMETPUYECKIE YTBEPKAEHNS;
— OnepupoBaTh MOHATUSMI: PABEHCTBO (Uryp, paBHble Urypbl, PABEHCTBO TPEYroNbHUKOB.
B noBceHEBHOM XM3HW W NpU U3y4eHUM ApyruX NpeaMeToB:
— ucnonb3oeamb nepebill NPU3HaK paseHcmea Mpey20sibHUKO8 Onisi peweHuUsi 3ad0ay npakmMu4yecKo20
Xapakmepa 8 yc/108UsiX c806€20 pe2uoHa, 20p0da, nocesneHus U 3a0ay U3 CMEXHbIX QUCYUNIUH
OOyyarowmmcsa nony4YnT BO3MOXKHOCTb HayUUTLCA ANA YCMEWHOro NPoAokeHns 06pa3oBaHmMs Ha yriyoneHHOM
YpPOBHeE:
—  ¢B0bOAHO OMepupoBaTh NOHSTUAMU: PABEHCTBO UTYp, paBHble Urypbl, PABEHCTBO TPEYTONbHIUKOB;
—  MCnonb30BaTb CBOCTBA PaBEHCTBA (hvryp Npu peLeHnt 3agay
MeauaHb!, OOyuatowuminca HayuuTca gns obecneveHnss BO3MOXHOCTM YCMEWHOro NPOAomkeHMa 06pa3oBaHua Ha 6a30BOM

BuccekTpuchl 1
BbICOTb!
TPeyromnbHuKa

YpOBHe:

— onepupoBaTb Ha Ga30BOM YPOBHE MOHATUAMM reOMETPUYECKUX Uryp, pasHble Urypbl, NepneHauKyNsapHOCTb
NPAMbIX, YITbl MEXaY NPAMbIMU, Neprerankynsp;

—  M3BMeKaTb MHGOPMaLMI0 O reOMETPUYECKUX (Urypax, NpeAcTaBNEeHHYI0 Ha YepTexax B IBHOM BUAE;

— ucnonb3oeamsb ceolicmea MeduaHbl, 6UCCEKMPUCHI U 8bICOMbI Mpey2obHUKa O peleHus npocmediwux
munoebix 3aday, 603HUKaIOWUX € cumyauyusix noeécedHeeHOLl XU3HU 8 YCII08USX C80e20 pealoHa, 20p00a,
CenbCKO20 noceneHus, 3aday npakmu4ecKo2o codepxaHus

OGyyarowminca NoJTyYMT BO3MOXHOCTb Hay4YMTbCA OnA obecneyeHnsi BO3MOXHOCTW YCMELWHOro NpoAoIKeHUs
06pa3oBaHus Ha 6a30BOM U Yyrny6/1eHHOM YPOBHSIX:

—  OMepupoBaTb MOHATUSMU TEOMETPUYECKMX (IUryp, PaBHble Urypbl, NEPNEHONKYNSPHOCTb MPSAMbIX, YrTbl MeXay
NpSMbIMIA, NEPNEHANKYTIAP;

—  W3BekaTb, MHTEPMPETMPOBaTb U NPeobpasoBbiBaTh MHAOPMALMIO O TEOMETPUYECKUX IUTypax, NPELCTaBMNEHHYI0 Ha
yepTexax

OGyuyarowmincsa nony4nuT BO3MOKHOCTb HAYYUTLCA ANS YCMEWHOro NPOAoIIKeHNA 00pa3oBaHMsA Ha yriy6neHHOM
YpOBHe:

—  CaMOCTOSTENbHO (hOPMYNMPOBATL MANOTE3bI U MPOBEPSITH MX AOCTOBEPHOCTL
B noBceaHEBHOI XU3HM 1 MPK U3YYEHNM LPYIUX NPEOMETOB:
— ucnonb3oeams ceolicmea meduaHbl, GUCCeKMPUChI U 8bICOMbI MpPey20/ibHUKa O/ PeWeHUsi MUNoebIX
3adavy, 603HUKalOUWUX 6 cumyayusx nogceOHeeHol XuU3HU, 3aday npakmu4yecKo2o codepKaHUs 8 yCcnoeusix
€806€20 pealoHa, 20p0da, nocesieHus

Brtopoit n
TPETUI Npn3HaK
paBeHCTBa
TpeyronbHUKOB

06y‘-|al-0l.|.lMl7ICﬂ HayyuTca ansa obecneyeHns BO3MOXHOCTM ycnewHoro npoaomkeHus oGpasoBava Ha 6a30BOM
YPOBHe!:

—  OmnepupoBaTh Ha Ga3oBOM YPOBHE MOHSITUSMU: PABEHCTBO (IUryp, PaBHbIe (UryPbl, PABEHCTBO TPEYrOMbHUKOB;
—  TpUMEHsTb ANs pelleHusl 3aday reoMeTpuyeckie akTbl, €CIIN YCIIOBUS MX NPUMEHEHWs 3afdaHbl B SIBHOM




Pasgen (Tema)
nporpammbl

n peameTHble pe3ynbTaTbl

thopme;

— pewaTb 3afaqn Ha HaxoxaeHue reoMeTpu4eckux Benn4mH no 06pa3Ll,aM nnu anropuTMam;

- ucnosib3oeamb emopo& u mpemua NPU3HaKuU paseeHcmea mpey20JsibHUK08 ons peweHus npocmeflwux
munoebIx 3adall, 803HUKarwux e cumyayusx noecedHeeHOU XU3HU 6 ycnoeusix ceoe20 pe2uUoHa,
eopoda, CeJIbCKO20 nocesieHus, 3aday npakmu4ecKkoz2o Codep)KaHUH

O6yyarowmincs NoNy4YMT BO3MOXHOCTb HayuuUTbCS ANA o0GecneyeHusi BOMOXHOCTW YCMELWHOro NpOAOMKeHUs
obpa3oBaHus Ha 6a30BOM U Yrny6neHHOM YPOBHSX:

—  MpUMEHsITL reoMeTpudeckne akTbl Ans PelleHns 3agad, B TOM Yucre, Npeanonaratolyux HeCKONbKO LaroB
PeLLEeHMS;

—  [0Ka3blBaTb FEOMETPUYECKIE YTBEPKAEHMS;

—  OnepupoBaTh NOHATUSAMI: PABEHCTBO (Uryp, paBHble (OUrypbl, PABEHCTBO TPEYroNbHUKOB.

B noBCeAHEBHOM XWU3HW W NPK U3YYEHUM LPYriX NPEaMETOB:

—  ucnonb3osamb emopoll u mpemull NPU3HaKU paseHcmea mpey20/bHUKO8 Ofi peuwieHusi 3aday
NpaKmuyYyecKko20 xapakmepa e yc/ioeusX c80e20 pe2uoHa, 20poda, noceneHusl U 3a0ay U3 CMEXHbIX
ducuyunnuH

O6yyarowmncs NoNy4UT BO3MOXKHOCTb Hay4YUTLCS AJIA YCMELWHOro NPOAOMkeHUs 00pa3oBaHMsA Ha yrny6neHHOM
ypoBHe:

—  ¢B0GOAHO ONEPUPOBATH MOHATUAMM: PABEHCTBO QoUryp, paBHbIE GHnrypbl, PABEHCTBO TPEYTONbHUKOB;
—  MCMOMnb30BaTb CBOWCTBA PaBEHCTBA omryp Npu peLeHnm 3agady

3apauu Ha
MoCTPOEHIe

OOyyatowminca Hayuutca ansa obecrneveHnss BO3MOXHOCTM YCNEWHOro npoAosikeHUss 06pa3oBaHus Ha 6a3oBoM
YpOBHe:

—  n3o6paxartb TUNOBbIE NNOCKME Urypbl U Urypbl B MPOCTPAHCTBE OT PYKM 1 C MOMOLLbHO MHCTPYMEHTOB;
—  CTPOWUTb KacaTerbHYH0 M CEKYLLYHO K OKPYXHOCTH, MPUMEHSITb UX CBOWMCTBA AMs PELUEHNS 3a4ay.
B noBceaHEBHOM XU3HM 1 MPY U3Y4EHWM SPYTUX NIPEAMETOB:
—  ebINosHMbL npocmeliwue NOCMPOEHUs] Ha MecmHocmu, Heobxodumble 8 peanbHOU KU3HU 6
YC108UsIX C80€20 pPeaUoHa, 20p0da, nocesieHust

OOyyarowmnca nony4ynT BO3MOXKHOCTb HAyuYMTbCA ANA 06ecneyeHns BO3MOXHOCTU YCMEWHOro NpoAoSIKEeHUs
0bpa3oBaHus Ha 6a30BOM M yrny61eHHOM YPOBHSX:

—  u30bpaxatb reoMeTpuyeckue urypbl No TEKCTOBOMY W CUMBOJIbHOMY OMMCAHMIO;

—  BbINOMHATL NPOCTEALLME MOCTPOEHNS LIMPKYNEM 1 NIMHEIAKOI: NOCTPOEHUe BUCCEKTPUCHI Yra, NepneranKynspa
K NPSIMOIA, yrna, paBHOTO JaHHOMY; [iefeHne 0Tpe3ka B AaHHOM OTHOLLEHMM;

—  ¢B0BOAHO ONEpPUPOBaTL YEPTEXKHBIMU MHCTPYMEHTAMI B HECTIOXHBIX CRyYasiX,

—  BbINOMHATb NOCTPOEHMS TPEYIOMNbHUKOB, MPUMEHSTH OTAENbHbIE METOAbI MOCTPOEHMIA LIMPKYNEM U NIUHENKOM 1
MPOBOANUTL MPOCTEWLLME UCCNEA0BaAHUS YNCHA PELUEHWI;

— u3obpaxaTb TUMOBble nrockue urypbl U OGBLEMHbIE Tena C MOMOLLbIO MPOCTEMMX KOMMbHOTEPHBIX
WHCTPYMEHTOB.

B NOBCEAHEBHO XW3HW W NPW U3YYEHUM LPYTUX NPESMETOB;

—  8bINOAHSIMb nNpocmeliwiue NOCMPOEHUss Ha MeCMHOCMU, Heobxo0umble @ peanbHOU XU3HU 6
yc/108usIX c80€20 pealoHa, 20p00a, NoCceseHus;

—  OyeHusamb pa3Mepbl peasibHbIX 06bEKMO8 OKPYKarouje2o Mupa

OGyuyarowmincsa nony4nuT BO3MOKXHOCTb HAY4YUTLCA ANS YCMEWHOro NPoAoIKeHNA 00pa3oBaHnsA Ha yryGneHHOM
YpOBHe:

—  OnepupoBaTb NOHSATHEM Habopa aNEMEHTOB, ONpeensIoLLNX FEOMETPUYECKYIO Urypy,
—  BnageTb HaboPOM MeTOLOB MOCTPOEHUIA LIMPKYNEM W JTMHENKOW;
—  MPOBOAMTb aHamnu3 1 peann3oBbiBaTh 3Tanbl PELIEHNs 3a4a4 Ha MOCTPOEHKE.

MapannenbHble npsiMble

[Mpu3Hakm
napannensHocT
1 ABYX NPSiMbIX

OGyuyarowminca HayuuTca gnsa obecnevyeHmss BO3MOXHOCTM YCMELWHOro NpoAokeHns obpazoBaHusi Ha 6a30BOM
YPOBHe:

— onepuposaTtb Ha 6a3oBom YPOBHE NOHATUAMU:, NapanienbHOCTb NPAMbIX, YrIbl MeXAY NPAMbIMU,
— 0nuCbiBaTb OTAENbHbIE BblAatOWKNeca pedynbTatbl, NONy4YeHHbIE B XOA4€e PasBUTUA MaTeMaTuKi Kak HayKu.
B noBceaHEBHOM XM3HM 1 npu n3y4eHnn apyrux npeamveTos:
— ucnonb3oeamb napaninenibHOCMb nNPAMbIX ons peweHus npocmel'lwux 3adaq, 803HUKarwjux e
peaano[l XXU3HU 8 yc/1oeusix ce0e20 pe2uoHa, aopoda, noceJsieHus

06yqarou.wu7|c;| NOoNy4uT BO3MOXHOCTb HAY4YMTbCA ANA YyCNewHOoro npoaonxeHusa 06pa303a|-|vm Ha yl'ﬂyﬁﬂeHHOM
YPOBHe!:

—  BllafgeTb NOHATUEM OTHOLWIEHWA KaK METANPEAMETHbIM;
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nporpamMmb|
—  ¢B0GOAHO onepupoBaThb NOHATUAMMU: NapannenbHOCTb NPAMbIX, YIbl MeXaY NpAMbIMY;
—  paccmaTpuBaTb MaTeMaTWKy B KOHTEKCTE WCTOPUN PasBUTMS LIMBMNW3ALMM M UCTOPWM PasBUTUS HayKM,
MOHUMATh PONb MaTEMaTmkW B passuTUM Poccum.
B noBceaHEBHOI XU3HM U NPK U3Y4eHNM [PYruX NPeaMEeTOB:
—  ucnonb3oeame napannenbHoCmb NPsMbIX O NOCMPOEHUss U uccredogaHus Mamemamuy4ecKux
modenell 06Lekmoe peasnbHOU KU3HU 8 YCI08UsIX C80620 peaUoHa, 20p00a, NOCeIeHUs
Axcroma O6yvarowmitcs Hayuutcsa ans obecneyeHnss BO3MOXHOCTU YCMELWHOro NPOLOKeHNUs 06pa3oBaHuA Ha 6a30BOM
napannenbHbiX | YPOBHe:
NpAMbIX —  OnepupoBaTh Ha 6a30BOM YPOBHE MOHSATUAMM:, NapannenbHOCTb NPSMbIX, aKCUOMa NapannenbHbIX NPSMbIX;

— OnucCbIBaTb OTAENbHbIE BblAatoLLMeCa pe3ynbTaThbl, NONTy4eHHbIE B XOA4E PA3BUTUA MaTeMaTtuKu Kak Hayku.
B noBceaHEBHOM XM3HM 1 npwn n3y4eHnn gpyrux npeaMmeToB:
— ucnonb3ogamb napaniesibHoOCMb NPAMbIX ons peweHus npocmel'lwux 3a0ay, 603HUKawWUX e
peaanofl JXU3HU 8 yC/108uUsiX ce0e20 pe2uoHa, aopoda, noceneHus

OGyuyarowuics NosyYMT BO3MOXKHOCTb HayYUTLCA ANSl YCMEWHOro NpoAokeHNs 06pa3oBaHus Ha yrnyGneHHOM
YpOBHe:

—  cBOBOAHO OMNepMpoBaTh MOHATMSMU: MapannenbHoCTb MPAMbIX, akcuoMa napannensbHocTh  Esknnaa,
CNEACTBIS 13 aKCUOMbI NapanienbHOCTH MPSIMbIX;

—  XapaKTepu3oBaTb BKNaf BblAAOLLMXCS MATEMATMUKOB B Pa3BUTUE MATEMATUKN U MHbIX HAy4HbIX obracTeir;

—  MOHMMaTb MaremaTuky Kak CTPOrO OpraHM30BaHHYIO CUCTEMY HayuHbIX 3HaHWIA, B YaCTHOCTM BNageTb
MpencTaBneHnsM 06  aKcMoMaTUYeckoM MOCTPOEHUM TEOMETPUM MEPBUYHBIMU  NPEACTABMEHUAMA O
HEEBKMMAOBbIX FeOMETPUSIX.

B NOBCEAHEBHOM KM3HI U MPY U3YYEHIN [PYTIAX NPEaMETOB:

—  ucnonb3oeamb  akCcUOMy  napannefbHbIX NpAMbIX 0N nocmpoeHus U uccnedoeaHus
mameMamuyeckux modeneli 06bekmoe peanbHOU KU3HU € YCoeusiX Ce0e20 pe2ucHa, 20p0da,
nocenexus

COOTHOLWEHWSA MeXAY CTOPOHAMM M yrniamMu TPeyronbHUKa

Cymma yrnos

OGyuarowmincsa HayuuTcsa ansa obecneyeHmss BO3MOXHOCTM YCMELWHOro NpoAokeHns obpazoBaHus Ha 6a30BOM

TpeyronbHuKa YpPOBHeE:
—  onepupoBaTb Ha 6a30BOM YPOBHE MOHATHUAMM FEOMETPUYECKIX Uryp;
—  MpUMEHsATb NS PeLleHns 3agay reoMeTpuyeckie akTbl, €CAM YCMOBUS WX MPUMEHEHUS 3a[aHbl B SBHON
topwme;
—  peluaTb 3aa4u Ha HaXOXKOEHWEe reOMETPUYECKIX BEMMYMH NO 0bpasLam unm anroputmam.
B noBceHEBHOM XU3HW W NpU U3yYeHUM ApyruX NpeaMeToB:
— ucnonb3ogamb CyMMYy ye/i08 mpey2osibHUKa Ois peweHus npocmeliwux 3aday, 803HUKaOWUX 6
peanbHOU KU3HU 8 YC/I08UsIX C80E20 Pe2uoHa, 20p00a, NocesleHus!
OOyyarowminca nonyuynT BO3MOXKHOCTb HAyuYMTbCA ANA 06ecnevyeHns BO3MOXHOCTU YCMEWHOro NpoAOIIKEHUA
0bpa3oBaHus Ha 6a30BOM U YrNyO/IeHHOM YPOBHSIX:
—  WCMONb3ys U3yYeHHble MeTOAbl, NPOBOAMTL A0KA3aTENbCTBO, BbINOMHATL ONPOBEPKEHME.
OOyyarowmincsa noNy4YnT BO3IMOXHOCTb HAYUUTLCA AJIA YCMNEWHOro NPOAOITKEHUA 00pa3oBaHUA Ha yriy6neHHOM
YpOBHE:
—  BrageTb NOHATMEM OTHOLIEHMS KaK MeTanpeaMeTHbIM;
— BrafgeTb HaBblkaMM aHanM3a yCroBus 3afayn M ONpedeneHust NOAXOAAWMX ANA peleHust 3agay WM3yYeHHbIX
METOZ0B UMK NX KOMBMHALWA.
B noBcegHEBHOM XM3HW W NpU M3YYEHUM APYTUX NPeaMETOB:
—  MCNOMb30BaTh OTHOLLEHWS 719 NOCTPOEHUS U MCCNEAO0BaHNS MaTEMaTYECKUX MOAENEN 0OBEKTOB peartbHON KU3HY;
— paccmaTtpuBaTb MaTeMaTiKy B KOHTEKCTE WCTOPUM PasBUTUS LMBUIN3ALMM M UCTOPUM Pa3BUTIS HaYKM, MOHUMATb
ponb MaTeMaTukv B pa3sutumn Poccun
CooTHoLLeHus OGyuyarowminca HayuuTcsa gna obecneyeHmss BO3MOXHOCTM YCMELWHOro NpoAokeHns obpazoBaHusi Ha 6a30BOM
Mexay YPOBHE:
CTOpOHaMu 1 — (bopMynupoBaTb W [0Ka3biBaTb TEOPEMY O COOTHOLUEHWSIX MEXIY CTOPOHaMM W YrnaMu TpeyrorbHUKa, TEopemy O
yrnamu HEepaBEHCTBE TPEYroMnbHUKA, CIIECTBUS U3 STUX TEOPEM;
TpeyrorbHuka — MPUMEHsTb ANS peLleHns 3aaay reomeTpudeckue akTbl, €CIK YCIIoBUS UX NPUMEHEHVS 3afjaHbl B IBHOW (DOpMe;

—  peLuaTb 3a/1a4n Ha HaXOXEeHe TEOMETPUYECKIX BENMYMH MO 0BpasLam Uy anropuTMam.
B noBceaHEBHOI XU3HM 1 MPK U3YYEHN LPYIUX NPEOMETOB:
— ucnonb3ogams ceolicmea 2e0MempuyvecKux ¢huzyp Ons peweHus munoebix 3aday, 603HUKAIOWUX 6
cumyayusx noeceOHesHoll KU3HU, 3aday nNPaKMu4yecko20 COOepKaHUS NO aHalu3y YucoebIX
Xapakmepucmuk 06beKmos U Npoyeccos pezUoHa, 20poda, noceneHus

O6yvarowmincs NoNMy4YMT BO3MOXHOCTb HayuuUTbCS ANA o6ecneyeHus BOMOXHOCTW YCMELWHOro NpOAOMKeHUs
obpa3oBaHus Ha 6a30BOM 1 yrny6neHHOM YPOBHSAX:

— TPUMEHATb FeOMETpu4eckmne (baKTbI Ana pelweHna 3ada4, B TOM 4ucne, npeanonaratolinx HECKONbKO Liaros
PELEHNd,
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—  (hopMynupoBaThb B NPOCTEMLLMX CRyYasx CBOMCTBA W NPU3HaKN curyp;
— [OKasblBaTb FeOMETPUYECKME YTBEPXKAEHWS; YMETb MPUBOAUTL MPUMeEpPbI MPAMOii 1 0DpaTHOi TEOpeM, a Takke
npumepbI, koraa obpaTHoe YTBEPXKAEHME HE MMEeT MecTa.
B noBcegHEBHOW XWU3HW W NpW U3YYEHUM ApYriX NpeaMeTOoB:
— ucnonb3ogamb ceolicmea mpeyeosibHUKO8 Onisi peweHuss 3a0ay NPaKkmuyecko2o xapakmepa u 3aday u3
CMEXHbIX QUCYUNIIUH 8 YCII08USIX C80E20 pe2UoHa, 20p0oda, noceseHus
OGyuyarowmncsa nony4unuT BO3MOXHOCTb Hay4UTLCA ANSA YCMEWHOro NpoAoKeHNs 00pa3oBaHMA Ha yrny6neHHOM
YpOBHe:
—  CaMOCTOATENbHO (hOpMynMpoBaTh ONpeAeneHns TPeyronbHWKa, BblABUraTb MMMOTE3bl O HOBbIX CBOWCTBAaX U
npu3HaKax reoMeTpu4eckux duryp n 06OCHOBLIBATL WM ONPOBEpPraTh UX
MpsimoyronbHel | OByyatowmiics HayunTcs ans obecneyveHUsi BO3MOXHOCTU YCMELWHOro NPOAOKeHNUs 06pa3oBaHuA Ha 6a30BOM

i TpEeyronbHUK

YpOBHe:

onepupoBaTh Ha 6a30BOM YPOBHE NOHATUEM MPSIMOYTONBHBIN TPEYTOMNBHMK;
NPUMEHSTL ANS PELLEHS 3aaa4 reomMeTpudeckie (akTbl, ECIIM YCIOBUS UX MPUMEHEHNS 3afaHbl B ABHON (opMe;
peLuaTh 3314 Ha HaXOXKeHNEe reOMETPUYECKUX BENMYMH NO 06pasLiam Unu anroputMan.
3HaTb NpUMepbl MaTeMaTYeckux OTKPLITUI U X aBTOPOB, B CBA3M C OTEYECTBEHHOI N BCEMUPHOM UCTOpUE
B NOBCEHEBHOIA XWU3HW 1 NPY U3Y4YEHIUM LPYTUX NPEAMETOB:
— ucnonb3oeamb ceolicmea npsMoy20/1bHO20 mpey2onbHuUKa Onsl peweHusi npocmeliwux munoebix 3aday,
803HUKAlOWUX 8 cumyayusix noscedHesHOU XKU3HU 8 YCI08USIX C80€20 pealoHa, 20poda, CeflbCKo20
nocenexus U 3aday us cMeXHbIX QUCYUNIUH

OOyyarowmmca nonyynT BO3MOXKHOCTb HAyuYMTbCA ANA 06ecnevyeHMs BO3MOXHOCTU YCMEWHOro NpoAoSIKEHUs
obpa3oBaHus Ha 6a30BOM 1 yrnyOneHHOM YPOBHSX:

— MpUMEHATb reoMeTpuyeckue akTbl AN PelleHns 3agad, B TOM uYucre, npegnornaratollux HECKONbKO Luaros
peLueHus;

—  [OKa3blBaTb FeOMETPUYECKIE YTBEPKOEHUS;

—  BrageTb CTaHAAPTHOW KnaccudmkaLmen NNockux uryp (TpeyronbHUKOB);

—  BrageTb NOHATUSIMY YCIIOBME M 3aKMoYeHne TeopeMbl, 0bpaTHas Teopema;

— _ XapakTepu3oBaTb BK/aj BblAAIOLLMXCH MATEMATUKOB B Pa3BUTHE MaTEMATUKVU 1 HBIX HaY4HbIX obnacTen

OOyyarowmncsa nony4nT BO3MOXKHOCTb HayUUTLCA ANA YCMEWHOro NPoAokeHns obpa3oBaHmMs Ha yriyoneHHOM
YpPOBHe:

—  caMOCTOSTENbHO (DOPMYNMPOBaTL ONPEAENieHNs TPEeYronbHUKA, BbIABMFATb MANOTE3bI O HOBBLIX CBOWCTBaX M
Mpu3HaKax reoMeTPUYECKNX curyp 1 060CHOBLIBATL Wi ONPOBEPraTh MX;

- peluaTb 3afa4M reoMeTPUYECKOrO COAEpKaHusi Mo Teme, B TOM YMCTIE B CUTYALMAX, KOTA arropuTM PeLeHns He
CrieflyeT SIBHO 13 YCIIOBMS, BbINOMHATL HEOOX0AMMBIE AMs PELLEHNs 3aAa4N JOMONHUTENbHbIE MOCTPOEHMS;
MoHMMaTb MaTemMaTuKy Kak CTPOr0 OpraHM3OBaHHYI CUCTEMY HayuHbIX 3HaHMA, B 4aCTHOCTU BrageTb
npeacTaeneHnsMi 06 akCMOMAaTUYECKOM NOCTPOEHN TEOMETPUK;

paccmaTpuBaTb MaTeMaTUKy B KOHTEKCTE UCTOPUN Pa3BUTUS LMBUIM3ALMA U UCTOPUM PA3BUTUS HaykW, MOHUMATL
porib MaTemMaTviki B paseuTiM Poccim

MocTpoeHue
TPeyromnbHuKa
no Tpem
3nemeHTam

OOyyatowuminca HayuuTca ans obecneveHnss BO3MOXHOCTM YCMEWHOro NPOAOmkeHMs 00pa3oBaHua Ha 6a30BOM
YpPOBHe:

—  n306paxartb TUNOBLIE NNOCKME IUrypbl 1 Urypbl B MPOCTPAHCTBE OT PYKM 1 C MOMOLLbHO MHCTPYMEHTOB.
B noBCeHEBHO XWU3HW 1 NPY M3YYEeHIUM OPYTUX NPeaMETOB:
— @bInofIHMb npocmeiilue NOCMPOeHUsl Ha MECMHOCMU, Heo6X0dUMbIe 8 peasibHOl KU3HU

OGyyarowminca NoJTyYMT BO3MOXHOCTb Hay4YMTbCA ONA obecneyeHnsi BO3MOXHOCTW YCMELWHOro NpoAoIKeHUs
00pa3oBaHus Ha 6a30BOM U Yrny6/IeHHOM YPOBHSIX:

—  U306paxatb reomeTpudeckie urypbl no TEKCTOBOMY M CUMBOSBHOMY OMMCAHUIO;

—  cBOBOAHO OMepHpoBaTb YEPTEKHBIMM MHCTPYMEHTAMM B HECTIOKHBIX CIyYasix;

—  BbINOJSHATL MOCTPOEHMS TPEYTObHUKOB, MPUMEHSTb OTAENbHble MeTOAbl MOCTPOEHUA LMPKYIEM U FIMHEIAKON
MpOBOAWTH MPOCTENLLME UCCTENOBAHNS YMCTa PELLEHNIA;

—  U306paxaTthb TUNOBbIE NIOCKME (Urypbl 1 00BEMHBIE TeNa C NOMOLLbHO MPOCTEHLLMX KOMMbIOTEPHBIX MHCTPYMEHTOB.

B noBceaHEBHOI XU3HM 1 MPK U3YYEHN LPYIUX NPEOMETOB:

— ebINosHAMb npocmeliwiue NOCMPOEHUS] Ha MECMHOCMU, Heo6xoduMble @ peaslbHOl KU3HU @ YC/I08UsIX
€806e20 pealUoHa, 20p0da, nocesieHus;

— OuyeHUsamb pa3Mepbl peanbHbIX 06bEKMO8 OKPYKarue20 Mupa

OGyuyarowmincsa nony4nuT BO3MOKHOCTb HAYYUTLCA ANS YCMEWHOro NPOAoIIKeHNA 00pa3oBaHMsA Ha yriy6neHHOM
YpOBHe:

—  OMnepupoBaTh NOHATEM HaBopa 3NeMEHTOB, ONpPeaensIoLLMX FeOMETPUYECKYIO (IUrypy,
—  BrageTb HAbOPOM METOAOB NOCTPOEHMIA LIMPKYMEM W NIMHEIKON;
— TNpOBOAMTL aHann3 1 peann3oBbIBaT JTambl PELLEHMS 3aay Ha NOCTPOeHMe.

B noBceaHEBHOI XM3HM 1 NpK U3Y4EHNM LPYIUX NPEOMETOB:




Pasgen (Tema)

n peameTHble pe3ynbTaTbl

nporpammbl
—  8bINOJIHSMbL NOCMPOEHUSI HAa MECMHOCMU;
— _oyeHUsamb pa3Mepbl peasbHbIX 06bEKMO8 OKpy*arowe2o Mupa
8 knacc
YeTbIpexyronsHUKK
MHoroyronbHuK | OBy4aroWwmMincs HayauTCs Ans obecneyeHnsi BOIMOXKHOCTM YCNELWHOTO NPOAOIKEHUsl 00pa3oBaHMsA Ha 6a30BOM
" YPOBHe:
—  OnepupoBaTtb Ha 63a30BOM YPOBHE MOHATUAMU FEOMETPUYECKNX (OUTYP (MHOTOYTOMbHHK);
—  u3BnekaTb MHOPMALMIO O reOMEeTPUYECKUX (Urypax, NPeACTaBNEHHYI0 Ha YepTexax B SBHOM BUAE;
—  MPUMEHSTb ANS PeLLEHMs 3aay reoMeTpudeckie akTbl, eCNK YCOBUS X NPUMEHEHUS 3aAaHbI B IBHOI (DOpME;
— ucnosnb308amb ceolicmea MHO20Y20/IbHUKO8 0151 pewleHusi npocmelwux munosebix 3aday, 803HUKalOWUX 6
cumyayusix nogcedHesHOU XKU3HU 8 yC/I08USIX C80E20 peauoHa, 20p0da, Ce/lbCK020 NOcesIeHus U 3aday u3
CMEXHbIX uCYunIuH, 3aday npakmu4ecko20 codepxaHus
O6yy4arowmncsi NonNy4YMT BO3MOXKHOCTb HayuUTbCA AN 0GecneyeHusi BOIMOXKHOCTW YCMEWHOro NpPOSOIKeHUs
obpa3oBaHus Ha 6a30BOM U yrny6neHHOM YPOBHSX:
—  MPUMEHSTb reoMeTpudeckie akTbl ANs pPeLLeHns 3agaq no Teme, B TOM YKCIe, NpeanonaratoLLx HECKOMbKO LUaros
PeLLEHMS;
—  [OKa3blBaTb FEOMETPUYECKUE YTBEPKAEHNS;
—  MOHMMaTb POfb MaTemaTtyki B passuTi Poccun.
B NOBCEAHEBHO KWU3HW W NPW U3YYEHUM IPYTiX NPESMETOB:
— ucnonb3oeamb ceolicmea MHO20Y20/1bHUKO8 Ol pelleHusi 3aday npakmu4yecko2o xapakmepa u 3aday us3
CMEXHbIX QUCYUNJIUH 8 YCII08USIX C80€20 pe2UoHa, 20p0oda, nocesneHus
OGyuyarowmncsa nony4uT BO3MOXHOCTb HayYUTLCA ANSA YCNEWHOro NPoAoSKeHNA 0Opa3oBaHmMsA Ha YrnyoneHHOM
YpPOBHe:
—  MPOBOAWTb B HECTOXHBIX CRyYasix KnaccuukaLmio uryp no pasnuyHbIM OCHOBaHUSIM;
— pelartb 3a4a4s reoMeTPUYECKOro COLEPXaHusl, B TOM YWCNE B CUTYaLMsIX, KOr4a anropuTM peLLeHnst He creayet
SIBHO M3 YCMOBUS, BbINOMHATL HEODXOANUMbIE [N1S PeLIeHUs 3aaqn [OMONHMTENbHbIE MOCTPOEHNSs, UCCnesoBaTh
BO3MOXHOCTb MPUMEHEHMs TeopeM 1 hopMyn Anst pelleHus 3agad
Mapannenorpa | OOyyvarowminca HayuuTca ansa obecrneveHnss BO3MOXHOCTM YCNEWHOro NpofokeHus obpasoBaHMs Ha 6a3o0BOM

MM U1 TpaneLust

YpOBHe:

—  OonepupoBaTb Ha 6a30BOM YPOBHE NOHATUSIMI FEOMETPUYECKUX (huryp (NapannenorpaMm 1 Tpaneums);

—  MPUMEHSTb ANS PELLEHUS 3aAa4 reoMeTpudeckre hakTbl, ECIM YCIOBUS X MPUMEHEHUS 3aAaHbI B IBHOI (DOPME;

—  pelaTb 3aa4u Ha HAXOXAEHWE FTEOMETPUYECKIX BENMYMH MO 0BpasLam unu anroputManm;

— ucnonb3ogamb ceolicmea napasnsenozpaMma U mpaneyuu O peweHUs npocmelwux munoebix 3aday,
803HUKalOWUX 8 cumyayusix noecedHesHOU KU3HU 8 YC/I08USIX C80€20 Pe2UOHa, 20p00a, CesTbCKO20
noceneHusi U 3aday u3 cMeXHbIX OUCYUNIUH., 3a0a4 NPaKmMu4yecKo20 codepxaHus

OOyyarowmnca nonyuynT BO3MOXKHOCTb HAyuYMTbCA ANA 06ecnevyeHms BO3MOXHOCTU YCMEWHOro NpOoAoIIKEHNUA
0bpa3oBaHus Ha 6a30BOM U YrNyO/IeHHOM YPOBHSIX:

—  MPUMEHSTb reOMETPUYECKNE (haKTbl 4115 PELLeHNs 3aaad no TeMe, B TOM Yucre, npeanonaratoLLux HECKOMbKO LIAaroB
peLleHus;

—  hopmMynMpoBaThb B MPOCTEMLLMX Cly4asx CBOMCTBA M NPU3HAKN MHOTOYroMbHWKOB (MapannenorpamMma 1 Tpanewm);

—  [oKa3blBaTb FEOMETPUYECKIE YTBEPKOEHNS;

—  BrapeTb CTaHAAPTHOM Knaccudmkalmen Nnockux uryp (HeTbIPEXYronbHUKOB).

B noBcegHEBHOM XM3HW W NpU M3YYEHUM APYTUX NPeaMETOB:

— ucnonb3ogamb ceolicmea MHO20y20/IbHUKOE (napanniesioepaMma U mpaneyuu); Ons peweHus 3aday
NPaKmMuyYecko20 xapakmepa U 3aday U3 CMEXHbIX OUCUUNIUH 8 YCII08USIX CE80e20 pe2UoHa, 20poda,
noceneHusi

OGyuyarowmincsa nony4nT BO3MOKHOCTb HAYYUTLCA ANS YCMEWHOro NPOAoIIKeHNA 00pa3oBaHMsA Ha yriyoneHHOM
YpOBHe:

—  CaMOCTOSATENLHO hOPMYNMPOBATL ONpPemeneHns reoMeTPUYECKMX (Uryp, BblABUraTb TUNOTESkI O HOBbIX CBOWCTBAX
1 NPU3HaKaX reoMeTpuieckux uryp 1 oGOCHOBbIBATL UMW OMPOBepraTh WX, 06OBILATL UMK KOHKPETU3MPOBATH
pe3ynbTaTbl Ha HOBbIE KNacchl (Uryp, NPOBOAUTL B HECTIOXHBIX CIyyasix knaccuukaumio duryp no pasnuyHbiM
OCHOBaHNAM

[MpsAMOYronbHUK
, pomb, kBagpart

OGyuyarowminca HayuuTca ana odecrneyeHnsi BO3MOXHOCTM YCMELHOro NPOAOIIKEHMS 06pa3oBaHKUs Ha 6a30BOM
YPOBHe:

— onepupoBaTb Ha 6a30BOM YPOBHE MOHATUSMI rEOMETPUYECKNX uryp (MPSMOYTONBHIK, poM6, KBagpar);

—  TPUMEHSITb AMS PELUEHUs 3afa4 reoMeTpuyeckne akTbl, ECIIW YCIOBUS UX NPUMEHEHNUS 3afaHbl B SBHON (hopMe;

—  pellaTb 334y Ha HAXOXAEHWE FTEOMETPUYECKIX BENMYMH MO 0Bpa3Liam unu anroputManm,

— ucnonb3oeamb ceolicmea npsIMOy20/ibHUKa, pomba, keadpama Onsi peweHuUsi npocmeliwux munoebix
3aday, 803HUKalOWUX 8 cumyayusix noeceGHe8HOU XU3HU 8 YCII08USIX C80€20 Pe2UoHa, 20p0da, CebCKO20
nocesieHus U 3aday u3 CMeXHbIX QUCUUNIUH

06y‘-|al-0l.|.lMl7ICi| nony4ynuT BO3MOXHOCTb Hay4uuTbCA Ons obecneyeHnss BO3MOXHOCTH ycnewHoro npoaomxeHus
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Pasgen (Tema)

n peameTHble pe3ynbTaTbl

nporpammbl

obpa3oBaHus Ha 6a30BOM U Yrny6neHHOM YPOBHSIX:

—  NPUMEHSITb reOMETPUYECKNE (haKTbl 41151 PELLEHNs 3aaaq No TEME, B TOM YUCHe, NpeanonaratoLlmx HECKONbKO LUAroB
peLLeHus:;

—  (hopMynMpoBaTh B NPOCTEMLLMX Cry4asix CBOMNCTBA U MPU3HAKWM MHOMOYTONbHUKOB (MPSIMOYTONbHIK, poMO, kBagpar);

—  [OKa3blBaTb FEOMETPUYECKIE YTBEPKAEHNS;

—  BrapeTb CTaHAAPTHOM Knaccudmkaumen Nnockux curyp (HeTbIPEXYronbHUKOB).

B noBcegHEBHOM XM3HW W NpU M3YYeHUM ApYruX NpeaMEeTOB:

— ucnonb3ogamb ceolicmea MHO20y20/IbHUKO8 (NpsiMoYy2osbHUKa, pomba, keadpama); Ons pewleHusi 3aday
npaKmuyeckozo xapakmepa U 3aday U3 CMEXHbIX OUCUUNIUH 8 YCII08USIX C80€20 pe2UoHa, 20poda,
noceseHusi

OGyyarowmncsa nony4unuT BO3MOXHOCTb Hay4UTLCA AN YCMEWHOro NpoAoKeHNs 00pa3oBaHmMsA Ha yrny6neHHOM

YpPOBHe:

—  CaMoCTOSATENbHO (hOPMYNMPOBATL ONMPEAENEHNs FEOMETPUYECKNX (OUrYp, BbIABUraTb MMMNOTE3bl O HOBbLIX CBOMCTBAX
W MpU3HaKax reoMeTpudeckix uryp 1 0BOCHOBbLIBATL MMM OMpoBeprath WX, 0600WaTh Mnu KOHKPETU3MPOBATb
pesynbTaTbl HA HOBbIE KMacchl (uryp, NPOBOAUTL B HECTIOXHLIX CRyyasx Knaccuukaumio guryp no pasnmyHbIM
OCHOBaHAM

Mnowagb
Mnowazab OGyuyarowminca HayuuTca gna obecneyeHnst BO3MOXHOCTM YCMeLWHOro NpoAomkeHns obpa3oBaHusi Ha 6a3oBOM
MHOrOYrofibHUK | YPOBHE:
a —  NpUMeHsITb hOpMYIbl NEPUMETPA, NNOLAAN MHOTOYroNbHUKOB, NNOLLAAM NOBEPXHOCTY OTAENBHBIX MHOMOrpaHHUKOB
npu BbIYUCNEHUAX, KOraa BCe AaHHbIe MMEet0TCA B YCNOBUK
B noBceHEBHOM XU3HW W NpU U3y4eHUn ApyruX NpeaMeTos:

— eblyucnsmb nnowjadu e npocmelwux cayvasx, npumeHsmb hopmysbl 8 npocmeliwux cumyayusix e
nogcedHesHOU XU3HU 8 yCII08USIX C80€20 peauoHa, 20p00da, NocesieHus!

OOyyarowmmnca nonyynT BO3MOXKHOCTb HAyYMTbCA ANsA o0ecneyeHUss BO3ZMOXHOCTU YCMELHOro NPOAOITKEeHUs

obpa3oBaHus Ha 6a30BOM 1 yrnyOneHHOM YPOBHSX:

— onepupoBaTb NPeACTaBfieHMeM O MNoWagu, kak BennuuHe. [MpuMeHsTb opmyrbl NROWaau NP peLleHnmn
MHOTOLLIAroBbIX 3a4ay, B KOTOPbIX He BCE AaHHble MPEACTaBNEHbl SIBHO, @ TPeOYIOT BbIYMCTIEHNA, ONEpUpPOBaTh
fonee WWpoKUM Konm4ecTBOM DOPMYN AMMHBI, NIOLLAaAY;

—  chopmynmpoBaTh 3afa4v Ha BblYMCTIEHME NMOWaAei 1 pelaTb UX

OOyyarowmmcsa noNy4YMT BOIMOXKXHOCTb HAYUUTLCA AJIA YCNEWHOro NPOA0TKEHUA 00pa3oBaHnsA Ha yrny6neHHOM

YpPOBHe:

—  ¢BOBOAHO ONepMpOoBaTh MOHATMEM MIOLAAb, KaK BEMMYMHA, CAMOCTOSTENbHO MOMyYaTh 1 UCMONb30BaTh (hopMyIb
A5 BbIYUCIEHWIA NNOLLaaen curyp;

—  CamocTosTeNbHO (hOpMynMpOBaTh MMNOTE3bI U NPOBEPATH UX AOCTOBEPHOCTL

B NOBCEAHEBHO XW3HW W NPK U3Y4YEHUM LPYTUX NPESMETOB:

— ce0600HO onepuposamb (hopMynamMu npu peweHuu 3aday e Opyaux y4ebHbIx npedmemax u npu
npoeedeHUU HEO6X00UMbIX 6bIYUC/IEHUll 8 peanbHOlU XU3HU 6 YC/I08USIX C80e20 pe2uoHa, 20p00a,
nocesnexus

Mnowaan OOyyatowminca Hayuutca ans obecrneveHnss BO3MOXHOCTM YCMEWHOro NpofokeHnusi obpasoBaHms Ha 6a3o0BOM
napannenorpam | ypoBHe:

ma, —  MPUMEHSTb hOPMYmbl NepUMETPa, NMOWaau MHOTOYTONbHUKOB (MapannenorpaMmMoB, TPeyromnbHUKOB, TpaneLmil),
TPeyronbHuKa, NnoLaan NOBEPXHOCTY OTAENbHbIX MHOMOrpaHHUKOB NP BbIYUCTIEHNSIX, KOTAA BCE AaHHble UMEOTCS B YCHOBUM.
Tpaneyun B noBcegHeBHOW XWU3HW 1 NPW U3YYEHUM ApYriX NpeaMeToB:

— eblqucIIMb niaow,adu 8 npocmeliwux Ccryyasx, npuMeHsimb ¢hopMynbl 8 npocmeliwux cumyayusx e
noscedHes8HOU XU3HU 8 yCII08USIX Pe2UOHa, 20p00a, NoCceeHust

OGyyarowminca NosyYMT BO3MOXHOCTb Hay4YMTbCA Ans 00ecneyeHUss BO3MOXHOCTU YCMELWHOTO NPOAOIKEHMSA
0bpa3oBaHus Ha 6a30BOM U Yrny6/IeHHOM YPOBHSIX:

—  OMnepupoBaTh NMPEeACTABNEHNSIMM O MIIOLAAM, kaK BenuumMHe. MpuMeHsTb hopMyIbl MOLLAAM (NapanmnenorpaMmMo,
TPEYroNbHUKOB, Tpanewui) Npn peLIeHn MHOTOLLAroBbIX 3af1ay, B KOTOPbIX He BCE AaHHble NpeacTaBreHbl SIBHO, a
TpeGyloT BbIYUCIEHMIA, OnepupoBaTb OONee LMPOKAM KONMYECTBOM (HOPMYN AnWHbI, MNOWAAM, BbIYUCTATH
PacCTOsHWS MeXay (hurypamit, NPOBOLWTb BbIYMCIIEHNSI HA OCHOBE PABHOBENMKOCTU U PABHOCOCTABNEHHOCTH;

—  (hopMyNMpPOBaTb 3a[a4M Ha BbIYMCIIEHWE MNOLIAAEH W PellaTh UX.

B noBceaHEBHOI XU3HM 1 MPK U3YYEHN LPYIUX NPEOMETOB:

—  npoeodums ebIYUCEHUS Ha MeCMHOCMU;

— npumeHsimb (hOPMYNbl  NPU  BbIYUCITEHUSIX 6 CMEXHbIX y4ebHbIXx npedMemax, € OKpyxatloujell
delicmeumenbHocmu.

— ucnonb30eamb 3HaHUs O ebI4YUCNeHUU nnowadeii 8 NoeceOHe8HOU KU3HU OGN peweHUs NpaKmMuYyecKux
3aday

06y‘-|al-0l.|.lMl7ICi| NoNy4uT BO3MOXHOCTb HAY4YMTbCA ANA yCnewHoro npoaoxKeHus OGPHSOBGHMH Ha yrny6ne|-||-|0M
YPOBHe!:
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Pasgen (Tema)

n peameTHble pe3ynbTaTbl

nporpammbl
— ¢B0ODOAHO OMepupoBaThb MOHATUAMM MNolanb (Napannenorpamma, TPEYronbHWKA, Tpaneuuw), kak BEenUuMHaMM,
1CNONb30BaTh PABHOBENMKOCTb U PaBHOCOCTABMIEHHOCTb MPW PELLEHWM 3aAay Ha BbIYMCIIEHME, CaMOCTOSITENBHO
nonyyatb 4 MCMomnb3oBaTb (POPMYyNbl ANS BblYUCTEHUA nrowanen duryp, cBOBOOHO ONepupoBaThb LUMPOKAM
Habopom hopMyn Ha BbIYMCIIEHME NMPU PELLEHUM CRIOXHBIX 3a4aY;
—  camocTosTenbHO (hopMynMpOBaTh MMNOTE3bl U NPOBEPATh UX AOCTOBEPHOCTD.
B noBcegHEBHOM M3HW W NpU U3Y4EHUM ApYTUX NPeaMETOB:
— ¢e80600HO onepupogamb (hopMynamu npu peweHuu 3aday e Opyaux y4ebHbIx npedmemax U npu
npogedeHuu Heobx00UMbIX 8bIYUC/IEHUU 8 pealbHOU XU3HU 8 yC/108UsIX pe2UoHa, 20poda, nocesieHusi
Teopema O6yyarowmincs HayumTcs Ans odecneyeHnsi BOIMOXKHOCTM YCNELWHOTO NPOAOITKEHUS 00pa3oBaHMA Ha 6a30BOM
Muchbaropa ypOBHe:
—  NpuMeHsiTb Teopemy lMudbaropa, A1s BbIYMCIEHNS A7IMH U PACcCTOSHMIA B MPOCTEMLUMX CRYYasiX;
— NpUMeHsTb popMynbl NepuMeTpa, NMowWwaau MHOrOYronbHUKOB (popmyny [epoHa), nnowagu MoBEPXHOCTU
OTLENbHbIX MHOrOrPaHHUKOB NP BbIYMCIIEHNSX, KOrAa BCE AaHHbIE MMEIOTCS B YCIOBUW;
—  ONUCbIBaTb OTAENbHbIE BbIAAKLMECS PE3YNbTaThl, NOMNyYeHHble B XOLe PasBUTIS MaTeMaTUKK Kak Hayku;
— ucnonb3oeamb meopemy [lughazcopa Ona peweHus npocmeliwux munosbix 3aday, 803HUKaOWUX 8
cumyayusix nogcedHesHOU XU3HU 8 yC/I08USIX C80e20 peauoHa, 20poda, CeslbCK020 NocesieHust u 3aday u3
CMEXHbIX OUCYUNIUH
O6yy4arowmincss Nony4YUT BO3MOXHOCTb Hay4uuTbCs ANs obecneyeHUsi BO3MOXKHOCTM YCMELWHOro NpoAoKeHNs
obpa3oBaHus Ha 6a30BOM U yrny6neHHOM YPOBHSX:
— npuMeHsTb TeopeMy [udharopa npy peLLEHNM MHOTOLAroBbIX 3afjay, B KOTOPbIX HE BCE AaHHbIE MPEeACTaBMEHb
SIBHO, a TpeOYHOT BbIYMCNEHUIA;
— XapaktepuaosaTb BKNaA BblAaloLLMXCA MaTeMaTUKOB B Pa3BUTNE MaTEMATUKN U UHbIX HAY4HbIX obnacrtem.
B noBceHEBHOM XU3HW W NpU U3yYeHnn Apyrux NpeaMeTos:
—  nposodumb 8bIYUC/IEHUSI HA MECMHOCMU C80€20 Pe2uoHa, 20p00a, NOCENIEHUS;
— npumeHsimb (POPMYNbI NPU  BbIYUC/IEHUSIX 8 CMEKXHbIX y4ebHbIX npedmemax, 6 OKpyxaroujel
delicmeumenbHOCMU
OGyuyarowmncsa nony4uT BO3MOXHOCTb Hay4UTLCA AN YCNEWHOro NPoAoSKeHNA 0Opa3oBaHmMsA Ha yrnyoneHHOM
YpPOBHe:
—  ¢B06OAHO ONEpMpPOBaTh LIMPOKMM HabopoM hOPMYIT Ha BbIYMCIIEHNE NPY PELLEHUN CRIOXHBIX 3a4ay;
— cBOOOAHO  OnmepupoBaTb  MOHATMEM  MAOWAZb, Kak  BENWMYWMHOW,  UCMONb30BaTb  PABHOBENMKOCTb W
PaBHOCOCTABNEHHOCTb NPV PELLIEHUN 33Aa4 Ha BbIYUCTIEHNE, CAMOCTOSITENBHO NOMyYaTh N UCMONb30BaTh POPMYIbI
AN BblYMCIEHU nrnowanen duryp, cBobogHO OnepupoBaTh LIMPOKMM Habopom hopMyn Ha BblYWCIEHWE MPW
PELUEHUM CRIOXHBIX 3a4ad
Mogo6HbIe TPeyroNbLHUKM
Onpegenenne OOyuatowuminca HayuuTca gns obecneveHnss BO3MOXHOCTM YCMEWHOro NPOAomkeHMa 06pa3oBaHua Ha 6a30BOM
nogo6HbIX YPOBHe:
TPeyronbHUKOB | —  onepuposaTb Ha 6a30BOM ypOBHE NOHATMEM MOA0GHE uryp.
B NOBCEAHEBHO XW3HW W NPW U3YUYEHUM LPYTUX NPESMETOB:
— ucnonb3oeamb OMHOWeHUs1 Onisi peweHust npocmeliwux 3aday, 603HUKaOWUX 8 PeanbHOU KU3HU 8
yC/108UsIX C80€20 pe2uoHa, 20p00da, NoceeHus!
OOyyarowmnca nonyynT BO3MOXKHOCTb HAyuYMTbCA ANA 00ecnevyeHnsi BO3IMOXHOCTU YCMEWHOro NpoaoIiKeHUs
0bpa3oBaHus Ha 6a30BOM U Yrny6/IeHHOM YPOBHSIX:
—  OnepupoBaTb NOHSATUSMU: NoAo6ue uryp, NOA0BHbIE TPEYTONBHMKM;
—  TNPUMEHSITb TEOPEMY O MPOMOPLMOHArbHbIX OTPe3Kax Npu peLleHnm 3agad
OGyuyarowmincsa nony4nuT BO3MOKHOCTb HAYYUTLCA ANS YCMEWHOro NPOAoIIKEeHNA 00pa3oBaHMsA Ha yriyoneHHOM
YPOBHe:
—  BNafieTb NOHATUEM NOAO0BME TPEYromnbHUKOB Kak MeTanpeaMeTHbIM;
— cB0DOAHO onepupoBaTb NOHATUAMU: Noaobue guryp, nogobHbIe TPEYrONbHUKN
MMpu3Hakm OGyuyarowminca HayuuTcsa gna obecnevyeHmss BO3MOXHOCTM YCMELWHOro NpoaokeHns obpazoBaHusi Ha 6a30BOM
nopobus YPOBHE:
TPEYronbHUKOB | —  onepupoBaTh Ha 6a30BOM YpOBHE NOHATUAMM: Noaobue cnryp, NofoGHbIE Urypbl, NoA0GHbIE TPEYToMbHUKM

B noBceaHEBHOI XU3HM 11 MPY U3Y4EHWM JPYTUX NPEOMETOB:
— ucnonb3oeamb nodobue mpey2o/bHUKO8 ONns peweHus npocmeliwux 3aday, 803HUKAWUX 8 peanbHol
JKU3HU 8 YC/I08USIX C80€20 NocesIeHus], 20poda, peauoHa

O6yvarowmincs NONMy4YMT BO3MOXHOCTb HayuuTbCs ANA obecneyeHus BO3MOXHOCTW YCMEWHOro NpOAOMKeHUs
0bpa3oBaHus Ha 6a30BOM 1 yrny6eHHOM YPOBHSAX:

—  OnepupoBaTh MOHATUSIMU: Nogobue duryp, NoaoGHsIe Urypbl, NOACGHbIE TPEYrONbHIKM
—  cTpouTb churypy, nogoBHyIo JaHHOW, NONb30BaTLCS CBOMCTBaMY N0A06Ms ANst 060CHOBaHMS CBOICTB hUryp;
—  TPUMEHATb Noaobiue AN NOCTPOEHUI W BLIYUCTIEHWIA.
B noBceaHEBHOI XU3HM 1 NP U3Y4EHN LPYIvX NPEOMETOB:
— ucnonmb3ogamb nodobue mpey2onbHUKOE Onsl pelleHusi 3aday, 603HUKAOWUX 6 peanbHOU XU3HU 6
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Pasgen (Tema)
nporpammbl

n peameTHble pe3ynbTaTbl

ycnogusix ceoe20 pe2UoHa, 20poda, hoceseHust

OGyuarowuincs NosTyYuT BO3MOXHOCTb HayuUTLCA ANISl YCMEWHOro NpoAokeHUs 06pa3oBaHuA Ha yrnyGneHHOM
YPOBHe:

— BnageTb NOHATUEM OTHOLUEHNA KaK MeTanpeamMeTHbIM;
— cBobogHo onepupoBatb NOHATUAMU: nonoOHble (bMprbI, noaobHble TPEYrosbHUKH,
—  ncnonb3oBaThb CBOMCTBA NoLo6us CI'.)I/Ipr Nnpu peweHnn 3aaad.
B noBceaHEBHOM XM3HM 1 npwn n3y4eHnn gpyrux npeaMeTos:
— UCNONb30BaTb OTHOLIEHKMA ANA NOCTPOEHUA U UCCnefoBaHMUA MaTeMaTU4eCKux Mozaenei 06bEKTOB peaanon KU3HNK;
— ucnonb3ogamb 3HaHUS O NOOO6GHLIX mpeyeolibHUKax 0ns eblquUcC/IeHuUs paccmosiHus do HedocmynHoeo
obbekma 8 ycnoeusix ce0e20 pe2uoHa, eopoda, nocesneHus

MpumeHeHre
nopobus k
pokasatenscTay
TEOPEM |
peLLeHuto 3agau

OGyvatowuiics Hayuutcs Ans obecneyeHust BO3MOXHOCTH YCMELWHOro NPoAomkeHNsi 06pa3oBaHus Ha 6azoBoM
YPOBHe:

— onepupoBaTb Ha 6330BOM YpOBHE MOHSTUSIMU: PABEHCTBO (Uryp, paBHble Urypbl, PABEHCTBO TPEYroNbHUKOB,
nopobue TpeyronbHUKOB;
—  ONUCLIBATb OTAEMbHbIE BbIAANLMECS PE3YNbTaTI, NONYYEHHbIE B XOfe Pa3BUTUS MaTEMaTUKM Kak HayKu.
B NOBCEHEBHOI XWU3HW 1 MPY U3YYEHUM LPYTUX NPEAMETOB:
—  Wcnonb3oBaTh Nofobue ANs pelleHIst NPOCTENLIMX 3aAaY, BO3HUKAIOLMX B PEAsTbHOMN KU3HMY;
— ucnonb3oeamb nodobue Ans peweHuss npocmeliwux 3aday, 803HUKaLOWUX 8 pearbHOU XKU3HU 8 YC08USIX
€80€20 noceseHus, 20poda, pe2uoHa

O6yy4arowmincss Nony4YUT BO3MOXHOCTb HayuuTbCs ANs obecneyeHUsi BO3MOXKHOCTM YCMELWHOro NpOoAoKeHNs
obpa3oBaHus Ha 6a30BOM M yrnyONeHHOM YPOBHSX:

—  onepupoBaTb NOHATUAMU: nogobue uryp, NogobHbIE uUrypsl, NOAOOHbIE TPEYTONbHUKM

—  NpuMeHsTb Teopemy daneca n TeopeMy 0 MPONOPLIMOHAMBHBIX OTPE3KaX Npu peLLeHnn 3aaau.
B noBcenHEBHOM XU3HW W NpU U3yYeHnn Apyrux NpeaMeTos:

— _ucnonb3oBaTh nogobue Ans peLleHns 3aaaY, BO3HUKAKLLMX B peanbHON XU3HN

OGyuyarowmincsa nony4nuT BO3MOXHOCTb HayuUTLCA ANSA YCNELWHOro NpoAoNkeHns oopa3oBaHus Ha yrny6neHHOM
ypOBHe:

—  Baf€Tb NOHATUEM OTHOLLEHMS KaK METaNPEAMETHbIM;
— cBobogHO onepupoBaTb NOHATUAMM: Nogobue duryp, nopobHsle dmrypbl, NOA06HbIE TPEYTOMbHUKM,
—  1Cnonb3oBaTh CBOWCTBA NOA0OMS umryp Npu peLeHun 3agad.
B NOBCEAHEBHO XW3HW W NPW U3YYEHUM LIPYTiX NPESMETOB:
— ucnonb3osams nNodobusi mMpey20/bHUKO8 011 NOCMPOEHUs U uccredosaHusi MameMamuyeckux mModenell
06bexmos peasibHOU XXU3HU C80€20 pe2UoHa, 20p0da, noceseHus

CooTHolLeHne
Mexay
CTOPOHaMU K1
yrnamu
NPSIMOYroNbHOT
0 TpeyronbHuKa

OOyyatowminca Hayuutca ansa obecneveHns BO3MOXHOCTM YCMEWHOro NPOAomkeHna o0pa3oBaHua Ha 6a30BOM
YpPOBHe:

—  NpuUMeHsTb ©a3oBble TPUFOHOMETPUYECKME COOTHOWIEHWSI ANS BbIMWCTIEHWS ANWH, PacCTOsHWA, nrowanei B
MPOCTEALLNX CryYasX.
B NOBCEAHEBHO XW3HW W NPK U3YYEHUM LPYTUX NPESMETOB:
— ucnonb308amb COOMHOWEHUS MeXAy yenamu U CMOPOHaMU NPSIMOY20/IbHO20 Mpey20sibHUKa 0ns
peweHus1 npocmeliwux 3aday, 803HUKaOWUX 8 PeanbHOU KU3HU 8 YCII08USIX C80€20 pe2uoHa, 20poda,
nocesnexus

OGyyarowminca NosTyYMT BO3MOXHOCTb Hay4YMTbCA OnA obecneyeHnsi BOSMOXHOCTW YCMELWHOro NPOAOIKeHUs
00pa3oBaHus Ha 6a30BOM U Yrny6/IeHHOM YPOBHSIX:

—  NPUMEHSTL TPUrOHOMETPUYECKIE HOPMYIIbI NS BLIYUCTIEHNIA B CRIOKHBIX CryyasX,
—  MCnonb3ys U3y4eHHble MeTofbI, NPOBOANTL AOKA3ATENLCTBO, BLINOMHSATL ONPOBEPKEHME.
B noBCeHEBHOI XIU3HW 1 MPY U3Y4EeHIM OPYTUX NPeaMETOB:
— ucnonb3oeams COOMHOWEHUS MexOy yanamu U CMOPOHaMu NPSMOY20/1bHO20 Mmpey2onbHUKa Ons
peleHus 3a0ay, 603HUKAIOUW|UX 8 peaslbHOIl XU3HU @ YCII08UsX c80e20 pe2UioHa, 20p0da, NocesleHuUs!

OGyuyarowmincsa nony4unT BO3MOXHOCTb HayuUTLCA ANA YCNEWHOro NpoAomkeHns oopa3oBaHus Ha yriy6neHHOM
YpOBHe:

—  BNafeTb NOHATUEM OTHOLLEHNS KaK METanpPeaMeTHbIM;

— BrageTb HaBblkaMu aHanu3a YCroBWs 3afaun W ONpedeneHnss MOOXOAALMX ANS pelleHust 3agad M3y4YeHHbIX
METO/I0B UM X KOMBUHALIWIA;

—  XapaKTepu3oBaTb BK/af BbIAAIOLWMXCS MAaTEMATUKOB B Pa3BUTIE MATEMATUKM W UHbIX HAY4HbIX obracTeil.

B noBceaHEBHOI XM3HM 1 MPK U3Y4EHN LPYIUX NIPEOMETOB:

—  ucnonb3ogamb COOMHOWEHUS MexOy yanamu U CMOPOHaMU nNPsMOY20/IbHO20 Mpey20/bHUKa 0ns
nocmpoeHusi u uccnedosaHus Mamemamuyeckux modenell 06bekmos peanbHOU KU3HU 6 yCrioeusx
peauoHa, 20p00a, noceseHus;

—  paccmaTpuBaTb MaTEMaTUKy B KOHTEKCTE MCTOPUW PasBUTUS LMBANM3ALMN 11 UCTOPUM PasBUTUS HaykW, MOHAMATb
pornb MaTeMaTuKu B passutuu Poccum

OKpyXHOCTb
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Pasgen (Tema)

n peameTHble pe3ynbTaTbl

nporpammbl
KacatenbHas k | OGydarowumiics HayuuTcs ans obecneyeHUss BOIMOXHOCTM YCNELWHOro NpoaomKkeHus o6pasoBaHusl Ha 6a3oBoM
OKPYXHOCTH

YPOBHe:

—  pasnnyaTh NOHATUS OKPY)KHOCTb, KPYT, UX AMEMEHTbI 11 CBOMCTBA; MPUMEHSITb UX CBOMCTBA [N1Sl pelleHIs 3a0ay;

—  n3o6paxaTtb TUMNOBLIE NNOCKWE (UrYpbl U OUTypbl B MPOCTPAHCTBE OT PYKU W C MOMOLLBI0 MHCTPYMEHTOB (CTPOUTh
KacaTemnbHYH0 1 CEKYLLYH K OKPYKHOCTH);

—  NpUMEHSTb AN pelleHms 3aa4 reoMeTpudeckue (hakTbl, ECIN YCMOBUS X NMPUMEHEHIs 3a[aHbl B ABHOI (oopMe;

—  pelaTb 3afjauu Ha HaxoxXaeHWe reoMEeTpUYECKUX BENMYMH Mo 0GpasLam uiu anroputMam;

— ucnonb3oeamsb ceolicmea kacamesbHOU K OKpy)Hocmu 0715 peweHust npocmeliwux 3aday, 803HUKAHOWUX 8
peasnbHoll JKU3HU 8 YC/I08UsIX C80€20 pe2UoHa, 20p0da, nocesieHuUst

O6yvarowmincs NoNyYMT BO3MOXHOCTb HayyuTbCsA Ans obecneyvyeHns BO3MOXHOCTU YCMELWHOro NPOAOMKeHUs
obpa3oBaHus Ha 6a30BOM U Yrny6neHHOM YPOBHSX:

—  XapaKTepu3oBaTb B3alMHOE PacronoXeHNE NPSMON 1 OKPYXHOCTY;

—  u3obpaxaTb reoMeTprUyeckme Gurypbl o TEKCTOBOMY M CUMBOSBHOMY OMUCaHWIO;

— MNpUMEHATb reoMeTpuyeckue akTbl AN pelleHns 3afad, B TOM uYucre, npegnornaratollnx HECKONbKO LIaros
peLueHus;

—  (hopMynMpoBaTh B NPOCTENLLIMX Cry4asix CBOMCTBA U NPU3HaKM duryp;

—  [0Ka3blBaTb FeOMETPUYECKIE YTBEPKAEHNS.

B noecegHEBHOM XU3HW W NPU M3YYeHUM ApYruX NpeaMeToB:

— ucnonb3ogamb ceolicmea kacamenbHoU K OKpYHocmu Ons peweHusi 3aday npakmuyecko20 Xxapakmepa 6

yc/nosusix c80e20 pe2uoHa, 20poda, noceneHus u 3aday U3 CMeXHbIX QUCYUNIUH

OGyuyarowmncsa nony4uT BO3MOXHOCTb HayuUUTLCA ANSA YCNEWHOro NpoaosiKeHs 06pa3oBaHMsA Ha YrnyoneHHOM
ypOBHe:

— uccrnegoeaTb  YepTexu, BKOYAA KOMOMHaUMM Guryp, UM3Bnekatb, MHTEpnpeTMpoBaTb W npeobpa3oBbiBaTh
MHOpMaLI0, NPEACTABMEHHYIO Ha YepTexax;
—  (hopMynMpoBaTh U [OKa3blBaTb FeOMETPUYECKUE YTBEPXKOEHMS.
B noBceHEBHOM XU3HW W NPU U3YYeHUM APYTUX NPEOMETOB:
— cocmaensimb C UCNOb308aHUEM ceolicme OKPYXHOCMU Mamemamuyeckue Modenu Ons peweHus 3aday
NpakKmMu4yecKko20 Xxapakmepa 8 yCloeusix €80€20 Pe2uOHa, 20poda, nocesieHus u 3aday U3 CMEXHbIX
ducyunnuH, uccinedosams NoJsly4yeHHbIe MOJeNU U UHMephpemuposams pesynbmam

LleHTpanbHble v
BMVCaHHbIE
yrmbl

OOyyatowminca Hayuutca ansa obecneveHns BO3MOXHOCTM YCMEWHOro NPOAomkeHna o0pa3oBaHua Ha 6a30BOM
YpPOBHe:

—  pasnuyaTh NOHATUS OKPYXKHOCTb, KpYT, UX 3NIEMEHTbI W CBOWCTBA; LIEHTparbHble W BUCAHHbIE YITibl;

—  onepupoBaTh Ha Ga30BOM YPOBHE MOHSATUEM YTIbl MEXAY NPAMBIMA;

— ucnonb3ogamb ceoiicmea UeHMPanbHLIX U @NUCAaHHbIX Y208 OnsA peweHus npocmeliwux 3adav,
603HUKaIOWUX @ peasbHOll XU3HU 6 YCriogUsiX c80e20 pealoHa, 20p0da, noceseHus

OOyyarowmnca nony4ynT BO3MOXKHOCTb HAyYMTbCA ANA 00ecnevyeHns BO3MOXHOCTM YCNELWHOro NPOAOIKeHUs
00pa3oBaHus Ha 6a30BOM U YrNyO/IeHHOM YPOBHSIX:

—  u3obpaxatb reoMeTpryeckme Gurypbl no TEKCTOBOMY M CUMBOSBHOMY OMMCaHWIO;

— MPUMEHSTb reoMeTpudecke akTbl NS pelleHus 3agady, B TOM Yucrie, NMPEAnonaralolmx HECKOMbKO LUAroB
PEeLLEHMS;

—  hopmMynMpoBaTb B MPOCTEMLLMX Cry4asix CBOMCTBA W NpU3HaKn curyp;

—  [0Kas3blBaTb rEOMETPUYECKNE YTBEPKAEHMS

OGyuyarowmincsa nony4nuT BO3MOKHOCTb HAYYUTLCA ANS YCMEWHOro NPoAoIIKeHNA 00pa3oBaHMsA Ha yriyoneHHOM
YpOBHe:

—  cBOBOAHO OMepupoBaTh NOHATUAMM; NapanNenbHOCTb NPAMBIX, YTl MEXIY NpAMbIMY;
—  paccmaTpuBaTb MaTEMATUKy B KOHTEKCTE MCTOPUW PasBUTUS LMBANIM3ALMN 1 UCTOPUM Pa3BUTUS HaykW, NOHAMATb
porib MaTemaTyiki B pasBuTiM Poccim.
B noBceaHEBHOI XM3HM 1 MPK U3Y4EHNM LPYIUX NPELMETOB:
—  ucnonb3oeams YeHmpanbHble U eNUCaHHble yesbl GN11 NoCMPOeHUs U ucciedoeaHus MameMamuyeckux
modenell 06bekmos peanbHOU XKU3HU 8 YCI08UsIX C80€20 Pe2UOHa, 20p00a, NOCeTeHUs!

YeTbipe
3aMeyvaTenbHbIe
TOYKM
TpeyronbHuKa

OGyuyarowminca HayuuTca gnsa obecnevyeHnss BO3MOXHOCTM YCMELHOro NpoAo/mkeHns obpa3oBaHns Ha 6a3oBOM
YPOBHe:

— 0nepupoBaTb Ha Ga30BOM YPOBHE MOHATUAMM TEOMETPUYECKUX Uryp, paBHble Urypbl, NEPNEHaMKYNSPHOCTb
MpSAMBIX, YITbl MEXY NPAMbIMK, NePreHANKYNSp;

—  W3BNekaTb MHGOPMALMIO O TEOMETPUYECKMX (hurypax, MPEACTaBMEHHYI0 Ha YepTexax B SBHOM Buae

—  ucnonb3oeams 3amedamesibHble MOYKU Mpey2onbHUKa Ona peweHus npocmeliwux 3aday, 603HUKAIOWUX 6
peanbHoll KU3HU 8 YCI08USIX C80€20 Pe2loHa, 20p0da, nocesieHus

O6yvarowmincs NoNMy4YMT BO3MOXKHOCTb HayuuUTbCS ANA o6ecneyeHusi BOMOXHOCTW YCMELWHOro NpOoAOMKeHUs
obpa3oBaHus Ha 6a30BOM K yrny6/1eHHOM YPOBHSAX:

— onepupoBaTb MNOHATUAMU PaBHblE (bl/lrypbl, nepneHankynapHoCTb NPAMbIX, Yribl MEXAY NPAMbIMK, NepneHankynap,
(3ameaneanb|e TOYKKN TpeyroanMKa);
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Pasgen (Tema)
nporpammbl

n peameTHble pe3ynbTaTbl

—  U3BNeKaTb, MHTEPNPETUPOBATb M NPeobpa3oBbiBaTh MHAOPMALMIO O FTEOMETPUYECKMX DUrypaX, NPENCTaBNEHHYI0 Ha
yepTexax

OGyuarowuniecs NosTyYuT BO3MOXKHOCTb HayYUThLCA AN YCMEWHOro NpofAokeHUs 06pa3oBaHus Ha Yriy6eHHOM
YPOBHe:

— CaMOCTOATESIbHO d)OpMyJ'II/IpOBaTb rMnoTesbl N NpoBepPATb UX LOCTOBEPHOCTD.
B noBcegHEBHON XW3HM W NpK M3y4YeHun opyrux npeameTos:
— ucnonb3ogamb ceolicmea 3ameyamesibHbIX MmoYeK mpey20/ibHUKa ons peweHuss munoebix 3aday,
603HUKaroWux e cumyauyusix noscedHesHOU U3HU, 3aday npaKkmu4ecKoz2o codep)KaHun 8 ycnosusx
€e0€e20 pecUOoHa, aopoda, nocesnieHus

BnucaHHas 1

OGyvatowumiics Hayuutcs Ans obecneyeHns BO3MOXHOCTM YCMeLWHOro NPoAoMKeHUsl 06pa3oBaHus Ha Ga3oBOM

OnmMcaHHas YpPOBHe:
OKPYXXHOCTU — MPUMEHSTb ANS PeLLEeHUs 3aay reoMeTpudeckie akTbl, eCNK YCOBUS X NPUMEHEHUS 3aAaHbI B IBHO (DOpME;
— CTPOWTb BMWCaHHble W OMUCAHHbIE OKPYXHOCTM AN TPEYrONMbHWUKOB, YETbIPEXYrONbHUKOB, MPaBUIbHbIX
MHOTOYrOMbHUKOB;
—  pellaTb 3a4a4u Ha HAXOXAEHWE FTEOMETPUYECKIX BENYMH MO 0Bpa3Liam unn anroputManm;
— ucnonb308amb €80lICMBa 8NUCAHHLIX U ONUCaHHbIX OKpYXHOCMel 0N pewleHusi npocmelwux 3aday,
803HUKaloWUX 8 peasibHOl XU3HU 8 yCI108USsIX C80€20 peauoHa, 20poda, nocesieHus
O6yy4arowmincs Nony4YuT BO3MOXKHOCTb HayuuTbCs ANs obecneyeHUsi BO3MOXKHOCTM YCMELWHOro NpOoAoKeHNs
obpa3oBaHus Ha 6a30BOM U yrny6neHHOM YPOBHSX:
— NPUMEHSTb reoMeTpudecke akTbl ONS pelleHus 3agad, B TOM Yucrie, MPEeLnonaraiolimx HECKOMbKO LIaroB
PeLLEHMS;
— (hopMynMpoBaTh B NPOCTENLLIMX Cry4asix CBOMCTBA WU NPU3HaKM duryp;
—  [OKa3blBaTb FEOMETPUYECKUE YTBEPKOEHMUS.
B NOBCEAHEBHO JKW3HW W NPW U3YYEHUM IPYTX NPESMETOB:
— ucnonb3oeamb ceolicmea OKpYyXHocmel 8nuUcaHHbIX U ONUCAaHHbLIX ONSi peweHus1 3aday NPaKmMu4yecKo2o
Xapakmepa 8 yc/108UsIX 80620 peauoHa, 20p0da, NocesieHus U 3aday U3 CMeXHbIX QUCUUNIUH
OGyuyarowmincsa Nony4nUT BO3MOXHOCTb HayuUTLCA ANSA YCNELWHOro NpoAoNkeHns oopa3oBaHus Ha yrny6neHHOM
ypoBHe:
— UCcCrefoBaTb YepTexu, BKNKYas KomOuHaumu uryp, u3Brnekatb, WHTEpNpeTMpoBaTb W NpeobpasosbiBaTh
WHAhOpMaLWI0, NPEACTABIEHHYIO Ha YepTexax;
— pelartb 3aAa4s reoMeTPUYECKOro COLepkaHuns, B TOM YNACNE B CUTYaLWsX, KOrAa anroputM peleHns He criedyeT
SIBHO M3 YCrOBWS, BbINOMHATL HEODXOANUMbIE [N1F PeLleHus 3a4aqn [OMONHUTENbHbIE MOCTPOEHNS, 1CcrenosaTb
BO3MOXHOCTb MPUMEHEHS Teopem 1 hopMyn Ans peLleHus 3apav;
— BMafeTb HaBblkaMW aHanu3a yCrosWs 3afjayn W OnpefeneHus NOAXOAAWMX ANS pelleHus 3adad M3yYeHHbIX
METOZOB WK 1X KOMOUHALWI,
— MOHUMaTb POflb MaTeMaTuki B pa3suTim Poccuu;
B noBCEAHEBHOM WU3HW W NPW U3YYEHWM APYTAX NPELMETOB:
—  COCTaBMATb C UCMOMNb30BAHMEM CBOMCTB OKPYXXHOCTW Matemariyeckme MOAenu Ans pellenus 3afad NpakThyeckoro
XapakTepa 1 3agay 13 CMeXHbIX AUCLMMNMH, UCCNeAoBaTh NOMyYeHHbIE MOAENM U MHTEPNPETMPOBAaTb Pe3ynbTar.
— ucnonb3ogamb €e0liCMea 8NUCaHHbIX U ONUCaHHbLIX OKPYXHOcmel Ans peweHust 3ada4y npakMu4yecko20
Xapakmepa u 3aday u3 CMeXHbIX OUCYUNIIUH 8 YCII08USIX C80€20 NOCE/IeHUs], 20p00a, peauoHa
9 knacc
BekTopbl
MoHatue OGyuyarowminca HayuuTca gna obecnevyeHnss BO3MOXHOCTM YCMELWHOro NpoAo/mkeHns obpazoBaHns Ha 6a3oBOM
BeKTopa YpPOBHe:

—  OnepupoBaTb Ha 6a30BOM YpOBHe MOHATIEM BEKTOP, ANIMHA BEKTOPA;

— u3obpaxatb 1 0b03Ha4aTb BEKTOPSI;

—  OnepupoBaTb Ha 6a30BOM YpOBHE NOHSTUSIMU: PABEHCTBO oMryp, paBHble PUrypbl (PaBHbIE BEKTOPbI);

—  ucnosb308amb 6eKMopbI O/1s1 peweHus npocmeliwux 3a0ay, 803HUKAIOWUX 8 PeasibHOU KU3HU 8 yCro8usix
€80620 peauoHa, 20p00da, hoceeHus

O6yvyarowmincs NONMy4YMT BO3MOXHOCTb HayuuUTbCs ANA obecneyeHus BO3MOXHOCTW YCMEWHOro NpOAOMKeHUs
obpa3oBaHusi Ha 6a30BOM M yrny6/IeHHOM YPOBHSAX

— 0onepupoBaTb NOHATUAMW BEKTOP, KONMMHEAPHbIE N PaBHbIE BEKTOPbI.
B noBceaHEBHOM XM3HM 1 npwn n3y4eHnn gpyrux npeaMeToB:
— MCNOJ1b30BaTb NOHATNA BEKTOPOB AJ14 pelleHnd 3aaad no d)VISVIKe, reorpadwm 1 opyrum y‘-le6HbIM npeameram

Cnoxenve
BblYUTaHNE
BEKTOPOB

OGyuarowuics HayuuTcsa Ans o6ecneveHuss BO3MOXHOCTYM YCMELHOro NpoAokeHUs 0bpa3oBaHmus Ha 6a30BOM
YpOBHe

— onepupoBaTb Ha 6a30BOM YPOBHE NMOHATUAMU CyMMa N Pa3HOCTb (,ElByX " HeCKOJ'IbKVIX) BEKTOPOB
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Pasgen (Tema)

n peameTHble pe3ynbTaTbl

nporpammbl
B noBcegHEBHOM M3HW W NpU U3Y4EHUM ApYTUX NPeaMETOB:
—  MCNOMb30BaTh BEKTOPbI /18 PELLEHMs NPOCTEALNX 3a4ay Ha ONPeNesieHNe CKOPOCTH OTHOCUTESBHOIO ABKEHUS;
— ucnonb3ogamb delicmeusi ¢ eekmopamu OnA peweHusi npocmelwux 3aday, 803HUKaOWUX 68 peasbHOU
JKU3HU 8 yCI108UsIX C80€20 Pe2UOoHa, 20p00a, NOCeNeHus!
OGyyarowmnca NoNy4yMT BO3MOXHOCTb Hay4uMTbCA Ans obecneyeHnsi BO3MOXHOCTU YCMEWHOro MpoAoKeHus
obpa3oBaHWs Ha 6a30BOM U Yrny6IeHHOM YPOBHAX
—  OnepupoBaTh NOHATUSMU CYMMa, Pa3HOCTL BEKTOPOB,
— MpOBOAUTL a@HAMOTM0 MeXZy 3aKOHaMW CHOXEHUS BEKTOPOB W CBOMCTBAMW CMOXEHMS YMCEN, Mexay
ONpefeneHnsMN PasHOCTY BEKTOPOB 1 PasHOCTM YnCen;
—  BbINOMHATbL AENCTBUS Hag BEKTOPaMM (CNIOXeEHME, BbIYUTaHWE), NPUMEHSIT MOMNYYeHHbIE 3HAaHWS B u3mke
OGyuyarowmncsa nony4unuT BO3MOXHOCTb Hay4UTLCA ANSA YCMEWHOro NpoAoKeHNs 00pa3oBaHmMA Ha yrny6neHHOM
ypoBHe
—  cB0OOAHO ONEpUPOBaTh MOHATUSMI BEKTOP, CYMMa, PasHOCTb BEKTOPOB
YMHOXEHVe OGyuyatowminca HayuyuTca gna obecneyeHmst BO3MOXHOCTM YCMeLWHOro NpoAomkeHns obpa3oBaHusi Ha 6a3oBOM
BEKTOpa Ha | ypoBHe
umeno. —  onepupoBaTb Ha 6a30BOM yPOBHE NPOW3BELEHNE BEKTOPA Ha YNCTIO;
MpumeHeHe — ucnonb3osamb 8eKMopkI 07151 peweHuss npocmeliwux 3aday, 803HUKaIOWUX 8 peanbHOU KU3HU 8 YC108UsX
BEKTOpa K €80€20 peauoHa, 20p00a, NOCesIeHUsl.

peLueHnio 3agad

B noBceaHEBHOM XM3HM 1 npwn n3yveHnn gpyrux npeamMmeToB:
— MCNoNb30BaTh BEKTOPbI A4 pelleHna I'IpOCTeI;iLLIl/IX 3ajad

OOyyarowminca nonyynT BO3MOXKHOCTb HAyYMTbCA ANsA o0ecneyeHUss BO3ZMOXHOCTU YCMELHOro NPOAOIKEHUs
obpa3oBaHus Ha 6a30BOM W yrny6NeHHOM YPOBHAX

—  onepupoBaThb NOHATUSIMU NPOU3BEAEHNE BEKTOPA Ha YMCHO;

— MpUMEHsITb BEKTOPbl AMNS PEeLUeHWsl TeOMETPUYECKMX 3aday Ha BblYMCINIEHWE ANWH, YIMOB MpU [OKalaTenbCcTBe
TEOpEM;

—  BbINOMHATb JeUCTBUS HaA BEKTOPaMU (YMHOXEHE Ha Y1cno)

OGyuyarowmncsa nony4uT BOIMOXHOCTb Hay4UTLCA AN YCNEWHOro NPoAoKeHNA 0Opa3oBaHmMsA Ha YrnyoneHHOM
ypoBHe

—  BbIMOMHATL C MOMOLLbO BEKTOPOB AO0KA3aTENbCTBO M3BECTHbIX EMY FEOMETPUYECKUX (haKTOB (CBOWCTBA CPEAHWX
TIMHWIA, TEOPEM O 3aMeyaTENbHbIX TOYKaX M T.N.) M NOMyYaTb HOBblE CBONCTBA U3BECTHBIX COUTYp;

—  ¢BOBOAHO ONEpPMpPOBaTh MOHATUSMI BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, NPOM3BEAEHIE BEKTOPA Ha YMCIIO;

—  BlTafi€Tb BEKTOPHbIM METOAOM Ha MIOCKOCTY 18 PELLEHNs 3aa4 Ha BbIYUCNEHNE U [0Ka3aTeNbCTBa

MeToa koopauHat

KoopauHatbi
BEKTOpa

OOyyatowminca Hayuutca ansa obecneveHns BO3MOXHOCTM YCMEWHOro NPOAomkeHna o0pa3oBaHua Ha 6a30BOM

YpOBHe
—  onepupoBaTb Ha Ga30BOM YPOBHE MOHATUAMI KOOPAMHATLI Ha MIOCKOCTH;
—  onpeaensTb NpUBNIKEHHO KOOPAMHATLI TOUKM MO ee U30BpaKeHo Ha KOOPAMHATHOI NNOCKOCTY;
— ucnonb3oeambs KOOpOUHamMbI eekmopa Ons peweHus npocmeliwux 3aday, 603HUKAIOWUX 6 peasbHOl
JKU3HU @ yCIIoeuUsiX C80e20 peaLoHa, 20p00a, NoCeNeHus.
B NoBCeHEBHOI XIU3HW 1 MPY U3YYEeHIM LPYTUX NPeaAMETOB:
—  Mcnonb30BaTh BEKTOPbI ANs peLleHms NPoCTeLunX 3aaay

OGyyarowminca NoJTyYMT BO3MOXHOCTb Hay4YMTbCA OnA obecneyeHnsi BO3MOXKHOCTW YCMELWHOro NpOAoIKeHUs
00pa3oBaHuA Ha 6a30BOM U YrNy6/IeHHOM YPOBHSAX

— UCNoNb30BaTh MOHATUA KOOPAMHATBLI HA MNNOCKOCTU, KOOPAMHATbLI BEKTOPA,
— NPUMEHATb BEKTOPbI N KOOPANHATLI ANA peLleHna reoMeTpuyeckmMx 3afgayv Ha Bbl4NCIEHNE;
—  BbINOJTHATL pasnoXeHne BeKTopa Ha CoCTaBnaloLLne

OGyuyarowmincsa nony4nuT BO3MOXKHOCTb HAYYUTLCA ANS YCMEWHOro NPOAoIIKEeHNA 00pa3oBaHMsA Ha yriyoneHHOM
ypoBHe

—  BbIMOMHATb C MOMOLLbIO KOOPAMHAT AOKA3aTeNbCTBO WM3BECTHBLIX EMY FEeOMETPUYECKUX (PAKTOB W MOMyyaTb HOBble
CBOWCTBA U3BECTHbIX COUTYP;

—  ¢cBOOOAHO ONEpMPOBaTh MOHATUAMI KOOPAMHATLI HA NOCKOCTY, KOOPAMHATBI BEKTOPA;

—  BrageTb KOOPAMHATHLIM METOAOM Ha MIIOCKOCTM 718 PELeHs 3aaY Ha BblYMCNEHVe

lMpocTewmne
3agauu B
KoopayHaTax

OGyuyarowminca HayuuTcsa gnsa obecnevyeHmst BO3MOXHOCTM YCMELWHOro NpoAokeHns obpazoBaHusi Ha 6a30BOM
YPOBHe

B noBceaHEBHOI XU3HM 1 MPK U3YYEHN LPYIUX NPEOMETOB:
—  WCNONb30BaTh BEKTOPbI AN PELLUEHIst MPOCTENMX 3aaay;
— ucnonb3oeams KoopduHamHbIl mMemod Ons peuwleHus npocmeliwux 3aday, 603HUKAIOWUX 6 peanbHOl
JKU3HU 8 YC/I08USIX C80€20 pe2loHa, 20poda, nocenieHus

O6yyarowmincs NoNMy4YMT BO3MOXHOCTb HayuuUTbCS ANA o6ecneyeHus BO3MOXHOCTW YCMELWHOro NpOoAOImKeHUs
obpa3oBaHusi Ha 6a30BOM W yrny6/IeHHOM YPOBHSAX
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Pasgen (Tema)

n peameTHble pe3ynbTaTbl

nporpammbl
—  NPUMEHSTb BEKTOPbI U KOOPAMHATLI 47191 PELLEHSI TEOMETPUYECKNX 3aAaY Ha BbIMUCIIEHNE [MWH.
B NOBCEHEBHOI XWU3HW 1 MPY U3YYEHIUM LPYTUX NPEAMETOB:
—  MCMorb30BaTh NOHSTUS BEKTOPOB
OGyuarowuincs NosTyYMT BO3MOXKHOCTb HayuUTLCA ANISl YCMEWHOro NpoAokeHUs 06pa3oBaHus Ha yrnyGneHHOM
YPOBHe:
— BNafeTb BEKTOPHbIM W KOOPAMHATHbIM METOAOM Ha MNOCKOCTM AN PElleHWs 33day Ha BbIMUCTEHWE W
[0Ka3aTenbCTRa;
— BbINONMHATL C MOMOLLbIO BEKTOPOB W KOOPAMHAT [0Ka3aTenbCTBO M3BECTHBIX €My reoMeTpudyeckux (aktoB M
nony4aTb HOBblE CBOWCTBA M3BECTHBIX PUryp
YpaBHeHus! OGyuvarowuiics HayuuTcsa Ans oGecneyeHusi BO3MOXHOCTM YCMELHOTO NPOoAoIkeHUs 06pa3oBaHuA Ha 6a3oBoM

OKDYXHOCTU 1
npsiMoi

YpOBHe

B noBcegHeBHOM XW3HW 1 npwn n3y4eHnn gpyrux npeaMmeToB:
— UCNONb30BaTb KOOPAUHATLI U BEKTOPLI ANA PelleHna I'IpOCTeVILLIVIX 3afav,
— ucnonb3oeamb ypaeHeHue npﬂMoa U OKpyXHocmu ons peuwieHus npocmet"lwux 3aday, 803HUKarWUX e
peaano(l JXU3HU 8 yC/108uUsiX ce0e20 pe2uoHa, eopoda, nocesnieHus

O6yvarowmincs NoNyYMT BO3MOXHOCTb HayuuUTbCH ANA 0GecneyeHus BO3MOXHOCTW YCMELWHOro NpoAoImKeHUs
obpas3oBaHus Ha 6a30BOM M yrny6IeHHOM YPOBHSAX

— MCnonb30BaTth ypaBHEHUSA (bvlryp ONA pelleHna 3agad.

OGyyarowuics NosyYuT BO3MOXKHOCTb HayYUTLCA AN YCMEWHOro NpofAokeHUsl 06pa3oBaHus Ha yriy6eHHOM
YpOBHe:

— BrapgeTb BEKTOPHbIM U KOOPAWHATHbIM METOAOM Ha MNOCKOCTM [ANs pelleHns 3aday Ha BblYWCTEeHVe W
AoKa3aTenbCTea;

—  BbIMOMHATL C MOMOLLBIO BEKTOPOB M KOOPAWMHAT [0KA3aTenbCTBO W3BECTHbIX EMY FeOMETPUYECKUX (PakToB W
nonyyaTb HOBbIE CBONCTBA M3BECTHBIX CPUTYp;

—  WCNOMb3oBaTb YpaBHEHWUS (Uryp NS pelleHus 3aday M CamOCTOSITENbHO COCTaBMATb YPaBHEHWS OTAENbHbIX
MAOCKMX couryp.

B noBcenHEBHOM XU3HW W NpU U3yYeHUn Apyrux NpeaMeTos:

—  UCMOMb30BaTb MOHATWS BEKTOPOB W KOOPAMHAT ANA pelleHns 3aday no duanke, reorpacum 1 Apyrum yyebHsiM

npegMeTam

COOTHOLLEHUS MeXay CTOPOHAaMM U YrTiaMu TPeyronbHuKa.
CkansipHoe npon3sBegeH1e BEKTOPOB

CUHyC, KOCHHYC,

OOyyatowminca Hayuutca ansa obecneveHns BO3MOXHOCTM YCMEWHOro NPOAomkeHMa o0pa3oBaHua Ha 6a30BOM

TaHreHC, YpPOBHeE:
KoTaHreHcyrna | — BnageTb Ha 6@30BOM YPOBHE MOHATUEM €AMHWNYHAS MOMYOKPYXHOCT;
— NpuMeHsATb ©a3oBble TPUrOHOMETPUYECKUE COOTHOLLEHWS! ANS BbIYMCIIEHWS LMWH M PAaCCTOSHUA B MPOCTEALLMX
cnyyasx;
— ucnonb3ogamb 6a3oeble MPU2OHOMEMPUYECKUe COOMHOWeEHUs1 O/ peweHusi npocmeliwux 3aday,
803HUKaloWUX 8 peasibHOll XXU3HU 8 yCI108UsIX C80€20 peauoHa, 20p00da, NOCeIeHus
OOyyarowmnca nonyynT BO3MOXKHOCTb HAyYMTbCA ANA 00ecnevyeHnsi BO3MOXHOCTU YCMEWHOro NpoaoIKEeHNUs
0bpa3oBaHus Ha 6a30BOM U YrNyO/IeHHOM YPOBHSIX:
— MNPUMEHSATb TPUrOHOMETpUYECKe POPMYITbI ANst BbIYUCTIEHMIA, ONpeaensTb CMHYC U KocuHyc ans yrnos ot 00 go
1800 , hopmynbl npuBegeHns 1 hOpMyIbl AN BbIYUCTIEHUS KOOPANHAT TOYEK;
—  XapaKTepu30BaTb BKIaf BblAAIOLLMXCA MAaTEMATWKOB B Pa3BUTE MATEMATUKM W MHBIX Hay4HbIX 0bracTen.
B noBcegHEBHOM XM3HW W NpU M3Y4EHUM APYTUX NPeaMETOB:
—  npoeodumb 8bIYUC/IEHUSI HA MECMHOCMU C80€20 20p00a, NOCENEHUS;
—  NpUMEHSTb YOPMYTbl MPK BbIMCTIEHNSX B CMEXHbIX Y4eOHbIX NpegMeTax, B OKpyXatoLeih AefCTBUTENBHOCTH
OGyuyarowmincsa nony4nuT BO3MOKHOCTb HAYYUTLCA ANS YCMEWHOro NPOAoIIKeHNA 00pa3oBaHMsA Ha yriyoneHHOM
YPOBHE:
—  cBOOOSHO OMepMpoBaTh LWKMPOKM HABopoM hOPMYN Ha BbIYMCIIEHME MPU PELLEHUN CIIOXHBIX 3a4ad, B TOM Yncre C
MPUMEHEHUEM TPUrOHOMETPUN;
— TMOHMMaTb MaTeMmaTiKy Kak CTpOro OpraHu3oBaHHYK CWUCTEMY HaydHbIX 3HaHWIA, B YaCTHOCTW BRageTh
NpeACTaBIeHUsIMM 06 aKCMOMATMYECKOM NOCTPOEHNUW FEOMETPUM
CooTHoLLeHus OGyuyarowminca HayuyuTcsa gnsa obecneyeHnst BO3MOXHOCTM YCMELWHOro NpoAokeHns obpazoBaHusi Ha 6a30BOM
Mexay YPOBHE:
CTOPOHaMh 1 | — npuMeHsTb ©a3oBble TPUTOHOMETPUYECKNE COOTHOLLEHWS AN BbIMMCIIEHWS AWH, PacCTOSHWNA, nrowagen B
yrnamu MPOCTENLLMX CRyYasx (TEOPEMY O NIOLLaaW TPEYromnbHIKa, TEOPEMbI KOCUHYCOB W CUHYCOB);
TpeyronbHika —  ucnosb308amb COOMHOWEHUSI MeXAy CMOPOHaMu U yaiamu mpeyaosbHuka On1si peweHusi npocmeliwux

3363'1, 6803HUKanwWux e pea.anofl XU3HU 8 yCI1o8UsIX ce0e20 pe2uoHa, eopoda, noceJsieHus

O6yyarowmincs NoNMy4YMT BO3MOXHOCTb HayuuTbCs AnA obecneyeHss BO3MOXHOCTU YCMEWHOro NPOAOIKeHUs
obpa3oBaHus Ha 6a30BOM 1 yrny6neHHOM YPOBHSAX:

— [PUMEHATb TPUrOHOMETPUYECKNE ¢>opmynb| AN BbIMMCIIEHWU B CIOXHbIX cny4vasax (Teopemy 0 nnoiwagn
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Pasgen (Tema)

n peameTHble pe3ynbTaTbl

nporpammbl
TpeyromnbHUKa, TeopeMbl KOCUHYCOB 1 CUHYCOB)
B nOBCeAHEBHO 3KW3HW 1 NPK U3YYEHWUM APYTUX NPELMETOB:

— nposodumb 8bIYUC/IEHUS HA MECMHOCMU;

— npumeHsimb (DOPMY/bI NPU  B8bIYUC/IEHUSIX 8 CMEXHbIX Yy4ebHbIx npedmemax, € OKpyxaroujell
delicmeumenibHOCMU 8 YCII08USIX C80€20 pe2UoHa, 20p0da, nocesneHus

O6yyarowmincsi NoNy4nUT BO3MOKHOCTb HaYy4YUTLCS AJIA YCMELWHOro NPOAOIMKEHUs 00pa3oBaHMs Ha yrnyoneHHOM

YpPOBHe:

—  ¢B0ODOAHO ONEpUPOBaTh LUMPOKMM HabopoM hOpMYN Ha BbIYKUCTIEHNE MPU PELLEHUN CRIOKHBIX 3a4a4 C NPUMEHEHNEM
TPUrOHOMETPUM.

B NOBCEAHEBHO JKW3HW W NPW U3YYEHUM IPYriX NPESMETOB:

— ¢80600HO onepupogamb (hopMynamu npu peweHuu 3aday e Opyaux y4ebHbIx npedmemax U npu
nposedeHuu Heo6x00UMbIX 8bIYUC/IEHULl NO U3MEPEHUI0 Ha MECMHOCMU 8 PeasibHOU JKU3HU 8 YCo8usiX
€80€20 pealioHa, 20poda, hoceseHus

CkansipHoe O6yuatowmincs HayumTcsa Ans odecnevyeHusi BOIMOXHOCTM YCNELWHOro NpoAomkeHns obpasoBaHus Ha 6a30BOM
npov3BedeHne | ypoBHe:
BEKTOPOB — onepupoBaTb Ha 63a30BOM YpOBHE NOHATUSMU CKansipHOe NPOU3BELEHNE BEKTOPOB, Yron MexXay BeKTopamu;

— ucnonb3o8amb CKansipHOe npoussedeHue eekmopos O/1s1 peweHuss npocmelwux 3aday, 803HUKaOUUX 8
peanbHOU KU3HU 8 YC/I08UsIX C80€20 Pe2uoHa, 20p00a, NocesIeHus!

O6yy4arowmncss Nony4YUT BO3MOXHOCTb Hay4uuTbCs ANs obecnevyeHUsi BO3MOXHOCTM YCMELWHOro NpOoAoKeHNs

obpa3oBaHus Ha 6a30BOM U yrny6neHHOM YPOBHSX:

—  0MnepupoBaTh MOHATUAMM YroN MeXay BeKTopamu, ckansapHoe Npou3BeaeHNe BEKTOPOB;

—  BbIYMCNATb CKaNAPHOE NPOM3BEAEHe, ONpeaensTb B NPOCTEMLLNX Cry4asX yron Mexay BeKTopamu;

— NPUMEHATb BEKTOPbI N KOOPAMHATBLI ANA peLleHna reoMeTpuyeckmux 3agay Ha BblHUCNEHWE YIrNoB

OGyuyarowmncsa nony4uT BOIMOXHOCTb HayuYUTLCA AN YCNEWHOro NPOAOIKEHNS 00pa3oBaHMsA Ha yrny6neHHOM

ypoBHe:

—  ¢BOBOAHO ONEpUpPOBaTh MOHATUEM CKANSAPHOE NPOU3BEAEHNE BEKTOPOB

— BbIMONMHATE C NOMOLLLI0O BEKTOPOB W KOOPAWHAT [0Ka3aTenbCTBO W3BECTHbIX €My TeoOMeTpUYecKnx (*)aKTOB n
Mosy4aTh HOBbIE CBOMCTBA W3BECTHbIX PUryp.

B noBcegHEBHOM XU3HW W NPU U3YYEHUM APYTUX NPEOMETOB:
—  WCNOMb3oBaThb MOHATWS BEKTOPOB M KOOPAMHAT ANS PelleHns 3agay no ¢usuke, reorpaduu u Apyrum y4ebHbim
npeameTam
[nvHa oKpyXHOCTM M nnowagb Kpyra
MMpaBunbHble OOyyatowminca Hayuutca ans obecrneveHnss BO3MOXHOCTM YCNEWHOro npoAokeHUss o6pa3oBaHus Ha 6a3oBoM
MHOr0- YpPOBHeE:
YrONbHUKM —  onepupoBaTb Ha 6a30BOM YPOBHE MOHATUSAMI rEOMETPUYECKUX onryp (MpaBMibHbIA MHOTOYTONBbHUK);

—  NPUMEHSTb 4191 PELLEHNS 3aay reoMeTpudeckue akTbl, €Crn YCroBUs UX NPUMEHEHNS 3afaHbl B SBHON IOPME;

— ucnonb3ogamb ceolicmea npasuUNbHbIX MHO20y20/IbHUKO8 OfIi  peweHus npocmelwux 3aday,
803HUKaloWUX 8 peasibHOll XXU3HU 8 yCI108UsIX C80€20 peauoHa, 20p00da, NOCeIeHus

OOyyarowmnca nonyuynT BO3MOXKHOCTb HAyuYMTbCA ANA 06ecnevyeHms BO3MOXHOCTU YCMEWHOro NpoAOIIKEHUsA

0bpa3oBaHus Ha 6a30BOM U YrnyO/IeHHOM YPOBHSX:

—  MPUMEHSTb reOMETPUYECKNE (haKTbl AN1S PELLeHNs 3aaad no TeMe, B TOM Yucre, npeanonaratoLLmx HECKOMbKO LIAaroB
peLueHus;

—  [OKa3blBaTb FEOMETPUYECKIE YTBEPKOEHNS;

— MOHMMaTb POfib MaTemaTikv B pa3sutumn Poccun,

B noBcegHEBHOM XU3HW W NpU U3Y4EHUM APYTUX NPEOMETOB:

— ucnonb30eamb ceolicmea npasusibHbIX MHO20Y20/1bHUKO8 0151 peleHust 3aday npakmu4ecko20 xapakmepa
U 3a0ay U3 cMeXHbIX QUCYUNIIUH 8 YCII08UsIX C80€20 Pe2LoHa, 20p00a, NOCESIeHUs!

OGyuyarowmincsa nony4nuT BO3MOXHOCTb Hay4YUTLCA ANS YCMEWHOro NpoAokeHs 06pa3oBaHMsA Ha yriny6neHHOM

YPOBHE:

— NpOBOAWTH B HECMOKHBIX CITy4asX KnaccudukaLmio uryp No pasnnyHbIM OCHOBaHMSM

OnvHa OGyuyarowminca HayuuTcsa gnsa obecnevyeHmst BO3MOXHOCTM YCMELWHOro NpoAokeHns obpazoBaHusi Ha 6a30BOM
OKPYXHOCTU 1 | YPOBHe:

nrnowaap Kpyra

—  0onepupoBaTh Ha 6a30BOM YPOBHE MOHSTHSIMU FTEOMETPUYECKUX (OUryp (KpYroBOW CEKTOP, KPYTrOBOIA CErMEHT);

—  MpUMEHSITb hOPMYIbl ANMHbI M MAOLaAN Kpyra Npi BbIYMCIIEHWSIX, KOTAa BCe AaHHbIe UMEIOTCS B YCIIOBIM;

— ucnonb3oeamb (hopMynbl ONUHbI U naowjadu Kpyea Onsi peweHuss npocmeliwux 3aday, 803HUKaUWUX 8
peanbHoll KU3HU 8 YCI08USIX C80€20 Pe2lioHa, 20p0da, nocesieHus

O6yvarowmincs NoNMy4YMT BO3MOXHOCTb HayuuUTbCS ANA o6ecneyeHus BOMOXHOCTW YCMELWHOro NpOAOMKeHUs
0bpa3oBaHus Ha 6a30BOM 1 yrny6neHHOM YPOBHSAX:

— onepupoBaTb NMpeacTaBneHnamMn O AnnHE, Nnollaan Kak Benn4MHamu. anIMeHFlTb d.')OpMyan OJTMHBI OKPYXHOCTH,
OJTMHbI YT OKPYXXHOCTW, NiioWadn Kpyra U KpyroBoro Cektopa npu peleHnm MHorowwarosbixX 3adad, B KOTOPbIX HE
BCE [aHHble NpeactaBlieHbl ABHO, a Tpe6y+0T BbIYMCMEHNNA, BbIYUCIATD XaPaKTEPUCTUKN KOM6VIHaLWIl7I (bl/ll'yp
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Pasgen (Tema)
nporpammbl

n peameTHble pe3ynbTaTbl

(OKPYKHOCTEN M MHOTOYTOMBbHUKOB)

OGyuarowuinecs NosTyYuT BO3MOXKHOCTb HayuUThLCA AN YCMEWHOro NpofokeHUs 06pa3oBaHus Ha Yriy6eHHOM
YPOBHe:

—  cBOBOAHO ONepUpOBaTh MNOHATUAMM ANUHA, NOLLaab, kak BeNUYMHaMK, CBOBOAHO onepupoBaTh LUMPOKMM HaGopoMm
(hOpMYM Ha BbIYUCTIEHINE MPU PELLEHM CMIOXHBIX 3a[aY, B TOM YMCTIE M 3a4ad Ha BbMUCTEHWE B KOMBUHALMAX
OKPYXXHOCTY 1 TPEYTOMbHUKA, OKPYKHOCTY 1 YeThIPEXYromnbHUKa;

—  UCnonb308amb U3Y4eHHbIe (hOPMynbl Ons peweHuss 3aday ¢ nPaKMu4yecKum codepiaHueM Ha OCHO8e
ocobeHHocmell pe2uoHa, 20p00a, NOCenIeHus

[BuxeHus

[MoHsTHE
JBWXEeHUs

OGyvatowuiics Hayuutcs Ans obecneyeHust BO3MOXHOCTH YCMELWHOro NPoAokeHNs 06pa3oBaHus Ha 6azoBoM
YPOBHe:

—  CTPOMTb CHUrypy, CUMMETPUYHYIO JaHHOI (Urype OTHOCUTENBHO OCH 1 TOYUKNA.
B NoBCEAHEBHOM KM3HW M NPY U3Y4EHIM [PYTiX NPEAMETOB:

— pacnosHagamb 0gUeHUe 06BLEKMO. @ OKPYKaroleM Mupe;

— _pacnosHagamb CUMMEMPUYHbIe (hu2ypbl 8 OKpYXarowem Mupe

O6yvarowmincs NoNyYMT BO3MOXHOCTb HayuuUTbCH ANA 0GecneyeHus BO3MOXHOCTW YCMELWHOro NpoAoImKeHUs
obpa3oBaHus Ha 6a30BOM U yrny6neHHOM YPOBHSX:

—  onepupoBaTb NOHATUEM ABVXEHWS, BNaAeTb NpreMamut NOCTPOEHNS qMryp ¢ UCMONb30BaHUEM OBIKEHUI;
—  MPWUMEHSTb CBOWCTBA [BIKEHWI ANS NPOBELEHIS NPOCTENLLMX 0OOCHOBaHWI CBONUCTB COUryp;
— _ pacrno3HaBaTb OCEBYH W LEHTPamnbHYo CUMMETPUN

OGyuyarowmncs nony4uT BOIMOXHOCTb Hay4YUTLCA AN YCNEWHOro NPoAoSKeHNA 0Opa3oBaHmMsA Ha YrnyoneHHOM
ypoBHe

—  onepupoBaTh ABWKEHNEM KaK METanpeaMETHbIM NOHATUEM;
— OnepupoBaTb MOHATUEM ABWKEHMS 1 NpeobpasoBaHns nopobust ans obocHoBaHWI, CBOGOAHO BnadeTb npuemamu
MOCTPOEHUS PUIyp C NOMOLLIKO ABIKEHUN

MapannensHoii
nepeHoc "
noBOpPOT

OGyuarowmincsa HayuuTcsa ansa obecneyeHmss BO3MOXHOCTM YCMELWHOro NpoAokeHns obpazoBaHus Ha 6a30BOM
YpOBHe:

B NOBCEHEBHOI XWU3HW 1 MPY U3YYEeHIM [PYTUX NPeAMETOB:
— pacnosHagamb dgueHue 06bekmoe (napannesibHblii NePeHOC U N08OPOM) @ OKPYKaroLeM mupe.

OOyyarowmmca nonyynT BO3MOXKHOCTb HAyuYMTbCA ANA 06ecneyeHns BO3MOXHOCTU YCMEWHOro NpoAoSIKEeHUs
0bpa3oBaHus Ha 6a30BOM U YrNyOGNIeHHOM YPOBHSX:

—  OnepupoBaTb NOHATMEM ABWXEHMS (MapannenbHblii NepeHoc U NOBOPOT), BMageTb NpUeMamm NoCTPOeHNs guryp ¢
MCMONb30BaHNEM [ABMXKEHWA, NPUMEHSTL MONyYEHHbIE 3HAHMS W OMbIT MOCTPOEHMUIA B CMEXHbIX MpeaMeTax u B
pearnbHbIX CUTYaLMSIX OKPYXalOLLEro MUpa;

— MPWUMEHsITb CBOWCTBA [ABWXEHWIA (MapannesnbHblii NepeHoC 1 NOBOPOT) ANl MPOBEAEHNS NPOCTEMLLMX 060CHOBAHMN
CBOWCTB cpuryp.

B NOBCEAHEBHO XW3HW W NPK U3YYEHUM LPYTUX NPESMETOB:

— npumMeHsimb ceolicmea deuwxeHull u npumeHssmb nodobue 01 NOCMPOEHUl U ebl4YUCHeHUll 8 YCcrosusx

peauoHa, 20poda, nocesneHus

OOyyarowmncs nony4nT BO3MOKHOCTb HayUUTLCA ANA YCMELWHOro NpoaomkeHns 06pa3oBaHms Ha yriyoneHHOM
YpPOBHe:

—  OMepupoBaTb ABMKEHWAMM U NPeobpa3oBaHUsIMM Kak MeTanpeaMeTHLIMI NOHATUSMY;

— onepupoBaTb MOHATUEM ABWKEHWS Ans oOOCHOBaHWM, CBOOOOHO BRafeTb MpUEMaMKM MOCTPOEHWS uryp ¢
MOMOLLbH ABWKEHMI, @ Takke KOMOWHALMAMM ABWKEHUIA, ABVMKXEHWUIA 1 Npeobpa3soBaHi;

—  MCnonb3oBaTh CBOMCTBA ABWKEHUIA 4118 NpoBeeHnst 060CHOBaHNS 1 [OKa3aTenbCTBa YTBEPKAEHMIA B FeOMETPUM
Apyrvx y4ebHbIX MpegmeTax;

—  MONb30BaTHCA CBOWCTBAMM [BUXEHWA MPU PELLEHMN 3aaau.

B noBcegHEBHOM XU3HW W NPU M3YYEHUM APYTUX NPEOMETOB:
— MPUMEHsITb CBOVCTBA ABVIKEHMUIA 1 NPUMEHSTL Nofobve Anst NOCTPOEHMI W BbIYUCTIEHWI

HavanbHble cBeAeHUsl U3 CTepeoMeTpUM

MHororpaHHuMKK
Tena 7
MOBEPXHOCTM
BpaLLEeHMS

OGyuyarowminca HayuuTca gnsa obecnevyeHnss BO3MOXHOCTM YCMELWHOro NpoAokeHns obpa3oBaHus Ha 6a30BOM
YPOBHe:

— onepupoBaTb Ha 6a30BOM yPOBHE MOHATNEM rEOMETPUYECKMX OOBEMHBIX OUrYp (MHOrOrpaHHMKN);

—  MpUMEHsTb hopMyrbl NepUMeTPa, Nnowwaam 1 obbema, Nnowaau NoBEpPXHOCTU OTAENbHbIX MHOTOTPaHHUKOB Mpy
BbIYMCIIEHUSAX, KOrAa BCE [JaHHbIE UIMEOTCS B YCMOBMM;

— ucnonb3ogamb HavalbHble CeeJeHUsi U3 cmepeoMempuu Ons  peweHuss npocmeliwux 3aday ¢
npakmuyeckum codepxaHuem Ha 0cHoee 0cobeHHocmell pe2uoHa. 20p00a, noceseHus

O6yvarowmincs NONMy4YMT BO3MOXKHOCTb HayuuUTbCS ANA o6ecneyeHus BOMOXHOCTW YCMELWHOro NpOoAOMKeHUs
obpa3oBaHus Ha 6a30BOM 1 yrny6neHHOM YPOBHSAX:

— cBOBOAHO ONEpUpPOBaTb MOHATMEM OOLEM Kak BEMNMYMHON, CAMOCTOSTENBHO MOMyYaTb M WCMOMb3oBaTh (DOPMYIb
ANsl BbIYMCHIEHWA mnowaneii n ofbemMoB uryp, cBobOAHO OrMepypoBaTh LUMPOKAM HaBopoM opMyn Ha
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Pasgen (Tema) MpegMeTHble pe3ynbTathl
nporpammbl

BbIYUCTIEHME NPV PELLEHNI CTIOXKHBIX 38[1ay, a TaKKe C NPUMEHEHEM TPUTOHOMETPUK;

— ucnonb3oeame 3HaHUS O cmepeoMempuu Ons aHanu3a 2e0MempPUYecKUX (hOPM apXUMeKMypPHbIX
coopyxeHuil podHo20 20poda, nocenieHuss

OGyuaroWwmnincs NoNy4YMT BOIMOXHOCTL HayYUTLCA ANS YCMEWHOro NpoaomkeHus 06pa3oBaHns Ha yrnyGrneHHOM

ypoBHe:

—  CTPOWTb CeYeHUs napannenenuinesa.

06 akcuomax | OByvarowmiics HayuuTcs Ana obecneyeHns BOIMOXHOCTU YCMELWHOro NPoAokeHNs 06pa3oBaHus Ha 6a3oBoM
nnaHuMeTpumn YpOBHe:

—  ONUCbIBATb OTAEMbHbIE BbIAAOWMECS Pe3yrbTaThl, NONyYeHHbIE B XOAe PasBUTHS MaTeMaTUKL Kak HayKu;

—  3HaTb MPUMeEpPLI MaTEMATUYECKMX OTKPLITHIA 1 X aBTOPOB, B CBS3M C OTEYECTBEHHOMN 1 BCEMUPHOW 1CTOpKE
O6yyarowmincsl Nony4YMT BO3MOXHOCTb HayuMTbCs ANs obecneyeHUsi BO3MOXKHOCTM YCMELWHOro NpOoaoKeHHs
obpa3oBaHus Ha 6a30BOM M yrnyONeHHOM YPOBHSAX:

—  XapaKTepu3oBaTb BKMa/ BblAalOLLMXCS MATEMATUKOB B Pa3BUTIE MATEMATUKM U UHBIX Hay4YHbIX 0BnacTeil;

— MOHMMATb POflb MaTEMaTVKM B pa3suTin Poccum

CopepxaHue y4ebHoro npegmeta «FeomeTpusi»

lFeomeTpuyeckne durypbl. lNpambie n yrbl. Todka, npsmas, naockocTb. OTpesok, nyd. Yron. Bugel yrmos.
BepTukanbHble M CMexHble yrnbl.  buccektpuca yrma. [lapannenbHble ¥ nepecekarwmecs npsmble.
[MepneHanKynsapHble NpsMble. TeopeMbl O napanfiesibHOCTU W NeprneHanKynsapHOCTU npsmblx. Mepnenaukynsap u
HaknoHHas K npsmoi. CepeauHHbIN nepneHaukynsp K oTpesky. eomeTpuyeckoe mecto Touvek. CBOWCTBa
BuccekTpUChl yrna u CepeauHHOro NepneHaMKynspa K oTpesky. TpeyronbHuK. BbicoTa, MeamaHa, buccektpuca,
CPeaHas NuHWA TpeyronbHuka. PaBHOBedpeHHble W PaBHOCTOPOHHWE TPEYronbHUKK, CBOWCTBA M MPU3HAKM
paBHOGEPEHHOTO TpeyronbHKa. MNpu3Haku paBeHCTBa TPEYronbHUKOB. HepaBeHCTBO TpeyronbHuka. COOTHOLEHNS
MeXgy CTOpOHaMW 1 yrnamu TpeyronbHuka. Cymma yrmnoB TpeyronbHuka. BHeELWHWe yribl TpeyronbHuka. Teopema
®aneca. Mogobue TpeyronbHUKOB. MMpu3HakuM nogobus TpeyronbHUkoB. Teopema [Mudparopa. CUHYC, KOCMHYC,
TAHIEHC, KOTAHreHC OCTPOro Yrra npsMOYrofibHOro TpeyronbHuka u yrnos ot 0 go 180°; npueedeHue K oCTpoMy
yrny. PelleHne npsaMoyronbHbIX TpeyrofibHukoB. OCHOBHOE TPUrOHOMETPUYECKOE TOXOECTBO. Popmynbl,
CBA3bIBAKOLLME CUHYC, KOCUHYC, TAHrEHC, KOTAHrEHC OOHOrO W TOro Xe yrna. PelueHne TpeyromnbHWKOB: Teopema
KOCMHYCOB W TeOpema CUHYCOB. 3amevatenbHble TOUKM TpeyronbHuka. YeTbipéxyronbHuk. Mapannenorpamm, ero
CBOMCTBA W Npu3Haku. [psAMOyronbHWK, KBagpaT, poMb, MX CBOMCTBA W MpU3HAKW. Tpaneuws, CpeaHss NUHUS
Tpaneumn. MHOroyronsHUK. Bbinyknble MHOroyronbHWkM. CyMma yrioB BbIMyKMOr0 MHOTOYronbHUKa. lpaBunbHble
MHOroyromnbHukn. OKpyxHocTb M kpyr. [yra, xopga. Cektop, cermeHT. LleHTpanbHblid yros, BhMCaHHbIA yrof,
BeNInYMHa BNMCaHHOTO yrna. BaaumMHoe pacrnonoxeHue npsMon 1 OKPYXHOCTU, ABYX OKpYXHOCTen. KacatenbHas u
CeKyllas K OKPYXHOCTW, MX CBOWCTBA. BnuCaHHble M OMUCAHHbIE MHOMOYronbHUKW. OKPYXHOCTb, BMKUCaHHas B
TPEYrONbHWK, 1 OKPYXXHOCTb, OMUCAHHAs OKOMO TPEeYronbHUKa. BnncaHHble 1 OnNMCaHHbIE OKPYXKHOCTU MPaBUITbHOTO
MHOroyronbHuka. leomeTpuyeckue npeobpasoBaHuns. MoHsATE 0 paBeHCTBe uryp. MoHATUE O ABMKEHWUN: OCEBast 1
LeHTpanbHas CUMMETpUM, napannenbHblid nepeHoc, noBopoT. [loHaTME O nogobum uryp M romoTeTuw.
[MoCTpOEHUS C MOMOLLBID LMPKYNS U NMHenkn. OCHOBHble 3afaun Ha MOCTPOeHWe: OeneHne oTpeska nononam;
MOCTPOEHME yrna, paBHOro JaHHOMY; MOCTPOEHWE TPeyrofbHUKa Mo TPEM CTOPOHAM; NOCTPOEHWE NepneHanKynspa K
NPSIMOt; NOCTPOEHUE BUCCEKTPUCHI YIMa; AeNneHne 0Tpeska Ha N paBHbIX YacTel. PelleHne 3adad Ha BbluuCTeHe,
[0Ka3aTenbCTBO U MOCTPOEHUE C UCMOMNb30BaHNEM CBOMCTB U3YYEHHbIX (uryp.

WU3mepeHune reomeTpmuyeckux BeNUYMH. [InnHa otpeska. PaccTtosHne 0T TOYKM O NpsiMON. PacctosHne mexay
napannenbHbIMK NPAMbIMA. MeprMeTp MHOTOYronbHMKa. [IrMHa OKPYXXHOCTW, YACIO TT; ANMHA Lyri OKPYKHOCTH.
['pagycHas Mmepa yrna, COOTBETCTBIE MeXAY BENMYNHON LLEHTPANBHOTO Yrra 1 ASIMHON 4yri OKpYXHOCTU. MoHATHe
nnowaau Nnockux guryp. PaBHococTaBneHHbIe 1 paBHOBENUKME purypbl. [nowanb npsMoyronbHmka. MNnowaau
napannenorpamma, TpeyronbHuka 1 Tpaneyun. MNnowags MHoro-

yronbHuka. Mnowaab kpyra v nnowage cektopa. COOTHOLLEHWe MexXay nnoLagaMy nogobHbIX uryp.

PelueHure 3aay Ha BblUMCIIEHNE 1 AOKA3aTENbCTBO C UCMONb30BaHWEM U3yYeHHbIX hopmyn. KoopanHaTbl.
YpaBHeHue npsimon. KoopaunHatbl cepeamHbl oTpeska. Popmyna pacCTosHUA MEXOY ABYMS TOYKaMM MIIOCKOCTH.
YpaBHeHe okpyxHOCTU. BekTopbl. [invHa (Moaynb) BekTopa. PaBeHCTBO BEKTOPOB. KOMnnMHeapHbIe BEKTOPbI.
KoopauHaTbl BeKTopa. YMHOXeHWe BEKTopa Ha Y1CIIo, CyMMa BEKTOPOB, pasriokeHne BeKTopa no AByM
HeKonnMHeapHbIM BekTopam. CkanspHoe Npou3BeaeHNe BEKTOPOB.

TeopeTUKOo-MHOXECTBEHHbIE NOHATUA. MHOXECTBO, 3NEeMEHT MHOXeCTBa. 3agaHne MHOXECTB NepeyncreHnem
9NEeMEeHTOB, XapaKTepuUCTYECKUM CBOMCTBOM. MoamHoxecTBo. ObbeanHeHe 1
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nepecevyeHne MHOXECTB.

AneMeHTbI NOTUKM. Orlpe,qeneHVle. AKCOMbI 1 TEOPEMBI. [okasaTtenbcTBo. [lokasatenbCcTBo OT NPOTUBHOTO.
Teopema, o6paTHa9| AaHHOMN. I'Ipvlmep M KOHTPMpuMep. [MoHsaTHE 0 paBHOCUNBbHOCTK, ClieOBaHUN, yn0Tpe6neH|/|e
NOrMYeCKMxX CBA3OK eC/1u ..., Mo ..., 8 MOM U MOJIbKO 8 MOM Criy4ae,

norn4eckmue CBA3KK U, unu.

FeomeTpusa B uctopmyeckom passutumn. OT 3emnemepus k reomeTpun. Mudparop v ero wkona. ®anec. Apxumes.
[MocTpoeHwe npaBusbHLIX MHOTOYTOMNbHUKOB. Tpucekums yrna. KBagpatypa kpyra. YasoeHue kyba. ictopus uicna
1. 30noToe cevenue. «Havana» Esknuga. J1. dinep. H. W. Nlobavesckuit. Victopus natoro noctynata. M3o6peTteHune
MEeTOAa KOOPAMHAT, NO3BONAILLErO NEePeBOaUTb reoMeTpuyeckme 0ObeKTbl Ha A3biK anrebpel. P. dekapt n 1.
®epma. MNpumepbl pasnnuyHbIX CUCTEM KOOPAMHAT Ha NMOCKOCTM.

YINYBNEHHbIA YPOBEHb

®urypbl B reomeTpuu U B OKpyxkarowem mupe. [eomeTpudeckas urypa. BHyTpeHHss, BHeWHss obrnactu
(urypel, rpaHuua. Jinbmm v obnactm Ha nnockocTu. Boinyknas u Hesbinyknas gurypbl. Mnockas v Hennockas
(urypel. BelgeneHne cBoicts 06bekToB. POpMUPOBaHIE NPEACTABMEHUA O METANPEAMETHOM MOHATUM «uUrypa.
Toyka, OTpesoK, npsmMas, fyd, floMaHasi, NnocKocTb, Yron, GuccekTpuca yrna M ee CBOWCTBA, BUAbI YIIIOB,
MHOTOYrOSIbHUKW, OKPYXHOCTb K Kpyr. OceBas cCUMMeTpusi reomeTpudeckux uryp. LleHTpanbHas cummeTpus
reoMEeTPUYECKUX cpuryp.

MHoroyronbHUKK. MHOrOyronbHUK, ero anemMeHTbl 1 ero CBOMCTBA. [paBuiibHbIE MHOTOYTOMbHUKN. Bbinyknbie 1
HeBbINyKNble MHOMOYrofibHUKW. CymMMa YrrmoB  BbINYKIOr0  MHOrOyrofbHuka.  TpeyronbHuk. Cymma  yrmos
TpeyronbHuka. PaBHOBeapEHHbIN TPEYronbHUK, CBOMCTBA W NPU3HaKW. PaBHOCTOPOHHMIA TpeyronbHuk. MeauaHsl,
BUCCEKTPUCHI, BbICOTbI TPEYronbHUKOB. 3amevaTtenibHble TOYKM B TPEYronbHUKE. HepaBeHCTBO TPeyronbHMKa.
UeTblpexyronbHukn. [Mapannenorpamm, pomb, NpsSMOYrofbHWK, kBagpat, Tpaneuws. CBOWACTBA W MpU3HAKK
napannenorpamma, pomba, NpsMoyronbHKKa, kBagpata. Teopema BapuHboHa.

OKpyXHOCTb, Kpyr. /X anemeHTbl 1 CBOMCTBA. XOpAbl M CekyluMe, UX CBOMCTBA. KacaTenbHble M MX CBOWCTBA.
LleHTpanbHble W BRMCaHHbIE YrMbl. BNMCaHHbIE U OMWUCaHHbIE OKPYXHOCTW AN TPeyrorbHWKOB. BrucaHHble w
ONMMUCaHHbIE OKPYXHOCTM L1151 YeTbIPEXYronbHUKOB. BHEBNUCAHHbIE OKPY)XHOCTW. PaaukansHas ocb.

®urypbl B npocTpaHcTBe (06BLeMHble Tena). MHOrorpaHHUK 1 ero anemMeHTbl. Ha3BaHWs MHOTOrpaHHWKOB C
pasHbIM MOMOXEHWEM W KOMWYECTBOM rpaHei. [MepBuyHble MpefcTaBfeHns O nupamuaax, napannenenunegax,
npuamax, cgepe, Wape, UANMHAPE, KOHYCe, UX 3neMeHTax 1 NpoCTenLmnxX CBONCTBAX.

OtHolweHus. PaBeHCTBO ¢huryp. CBOMNCTBA U NMPU3HAKW PABEHCTBA TPEYronbHUKOB. [lONONHUTENbHbIE MPU3HAKM
PaBEHCTBA TPeYronbHUKOB. [pu3Haku paBeHCTBa NaparnnenorpammoB.

MapannenbHOCTb NpAMbIX. [1pU3HaKM 1 CBOMCTBA NapansenbHbIX NpsMbIX. AKCUoMa napannensHocTu Esknuga.
[NepBrYHblE NpefCTaBNeHNs O HEEBKIMAOBbLIX reoMeTpusX. Teopema Paneca.

MepneHankynsapHble npamble. Mpsamoit yron. MNepneHankynsp k npsamon. CepeanHHbIA NepneHaMKYnsap K OTPe3Ky.
CBoiiCTBa 1 NpU3HaKW NepneHanKynsapHOCTY NPsiMbIX. HakMOHHbIE, NPOEKLMK, MX CBOMCTBA.

MopoGue. [MponopuuoHanbHble OTpesku, nogobue duryp.  MogobHble TpeyronbHUkK. [MpusHaku nogobus
TpeyronbH1koB. OTHOLWEHME nnoLyagen Nogo6HbIX duryp.

B3anmHoe pacnonoxeHue NpsIMOi U OKPYXXHOCTH, [BYX OKPYXKHOCTEN.

WU3mepeHus u BbluucneHus. BennuuHbl. MNoHaTre BenuumnHbl. [nuHa. Msmepenne anvHel. EQWHLUGI n3mMepeHuns
AnuHbl. BenuumHa yrna. pagycHas Mepa yrna. CuHYC, KOCMHYC W TaHreHC OCTpOro yrma npsiMOYrofibHOro
TpeyronbHuka. [oHATHE O nnowaguM nnockon gurypbl W ee csoicTBax. Vamepenue nnowagen. EOuHMUbI
navepenust nnowaan. MpeacrasneHne o6 obbeme NPOCTPAHCTBEHHOM (hUrypbl W €ro CBOWCTBaX. M3amepeHnwe
obbema. EgunHnuel namepenms 06beMoB.

U3mepeHuns n BbluncneHus. IHCTPYMEHTbI ANs U3MEPEHUI 1 NOCTPOEHUIA; U3MEPEHUE W BbIYUCTIEHNE YTTIOB, AVH
(paccTosHWi), nnowagen, BblYMCIIEHWE SNIEMEHTOB TPEYrOMNbHWUKOB C WCMOMb30BAHWEM TPUrOHOMETPUYECKUX
COOTHOLEHWA. Mnowaaun. GopMmynbl NAOLAaAN TpeyrornbHUKa, Napannenorpamma 1 ero YacTHbIX BULOB, Tpaneuuu,
(hopmyna l'epoHa, hopmyna nnowaan BbINYKIOro YeTbIpexyrornbHuKa, (OPMYIbl AfMHBI OKPYXXHOCTM U NAoLaam
kpyra. lnowaab Kpyrosoro cektopa, KpyroBoro cermeHTa. [1nowagb npaBUIibHOTO MHOrOYrofibHWKa. Teopema
Mucparopa. [MudparopoBbl  TPOWMKU.  TPUTOHOMETPUYECKME COOTHOLIEHWS B MPSMOYIOSIbHOM  TPEYrOMNbHUKE.
TpuroHomeTpuyeckme (yHKLUMM TYNoro yrna. Teopema KOCWHYCOB. Teopema CUHYCOB. PelleHne TpeyrorbHUKOB.
Bbluncnenve yrnos. BeluncneHne BbICOTbI, MeAMaHbl M GuccekTpucel TpeyronbHuka. OpToTpeyronbHuK. Teopema
[MTonemes. Teopema Menenas. Teopema YeBbl.
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PaccrosHusa. PacctosHne mexay Toukamu. PaccTosHWe OT ToUkM [0 NpsiMoit. PaccTosiHue Mexay durypami.
PaBHoBenuKk1e 1 paBHOCOCTaBNeHHbIEe durypbl. CBOMCTBA (aKCMOMbI) ANWHBI OTPE3Ka, BENUYMHLI yria, nnowaan 1
obbema urypbi.

leomeTpuyeckne nocTpoeHus. [eomMeTpuyecke NOCTPOEHUS AN UNMKCTPaLMN CBONCTB TEOMETPUYECKUX (IUTYP.
VIHCTpYMeHTbI Ans nocTpoeHun. Linpkyrb, nuHeika. MpocTeniune nocTpOEHUS LMPKYNEM U NUHENKON: NOCTPOEHMe
BuccekTpuchl yrna, nepneHaukynspa K npsMoi, yrna, paBHOrO AaHHOMY. [MOCTpPOEHWe TPEeyrofbHUKOB N0 TPeM
CTOpPOHaM, [BYM CTOPOHam W Yrmy Mexay HWMK, CTOpPOHE W [BYM Mpunexawyum K Hew yrnam, no opyaum
anemeHmam. [leneHue otpeska B aHHOM OTHOLLEeHUW. OCHOBHbIE METOABI PELLEHUS 3aAay Ha NOCTpoeHue (MeTog
reOMETPUYECKUX MECT TOYEK, METOA MapasnfenbHoro nepeHoca, METOA CUMMETpUW, MeTogd nogobus). Jdtanbl
peLLeHns 3aay Ha NOCTPOEHME.

lFeomeTpuyeckme npeobpasoBaHuA. [lpefcTaBneHMe O MEXNPeaMETHOM MOHATUM  «npeobpa3oBaHuey.
[Mpeobpa3oBaHus B MaTeMaTyke (B apudmeTke, anrebpe, reomeTpuyeckme npeobpasoBaHus).

OBuxenuns. OceBas 1 LeHTpanbHas CUMMETPUK, MOBOPOT ¥ NapannenbHbin nepeHoc. KombuHaumm ABMxeHnin Ha
NIockocTM W ux ceomcTBa. lNogobue kak npeobpasoBaHue. [omoTeTus. FeomeTpuyeckne npeobpasoBaHMs Kak
CPeAcTBO AoKas3aTenbCTBa YTBEPKAECHWA U PELLEHNS 3agau.

BekTopbl M KOOpAMHATLI HAa NNOCKOCTU. BekTopbl. [oHSATUE BEKTOpA, AENCTBUS Had BEKTOPaMU, KONWHEapHbIe
BEKTOPbI, BEKTOPHbIN Ba3uc, pasnoxeHne Bektopa no 6asncHbIM BekTopaM. EQNHCTBEHHOCTb Pa3noXeHust BEKTOPOB
no 6asucy, ckansipHoe NpouU3BeSEHNe 1 ero CBOMCTBA, UCMOSb30BaHNE BEKTOPOB B (hU3MKE.

KoopanHatbl. OCHOBHbIE MOHATKS, KOOPAMHATLI BEKTOPA, PacCTosHWEe Mexgy Toukamu. KoopauHaTbl cepeamHbl
oTpe3ka. YpasHeHus curyp. NpuMeHeHne BEKTOPOB M KOOPAMHAT AJ15 PELLEHUS reOMETPUYECKUX 3aaad. AdduHHas
cucTema KoopamHart. Paguyc-BekTopbl Touek. LieHTpong cucTeMbl TOYek.

PacnpegeneHue cogepxaHus yyeGHoro npeameTa no rogam obyyeHus
FEOMETPU4 7 knacc (68 yacos)

HavanbHble reomeTpuyeckune ceegeHus (10 vacos).

[MpocTeniLne reomeTpuyeckne uUrypbl: Npsmas, Touka, OTpe3ok, nyy, yron. MNoHATWe paBeHCTBa reoOMeTpUYecKuX
(uryp. CpaBHeHWe OTPE3KOB W YrNoB. M3MepeHue OTpeskoB, AnMHa oTpeska. MsMepenue yrnos, rpagycHas mepa
yrna. CMexHble 1 BepTuKanbHbIE Yribl, UX CBOWCTBA. [epneHanKynsapHble NpsMble.

OcHogHas Ueslb — CUCTEMATU3NPOBATL 3HAHUS YYaLLWXCS O NPOCTENLLNX FeOMETPUYECKIUX urypax 1 Ux CBOWCTBAX;
BBECTM NOHSATIE PaBEHCTBA Uryp.

B AaHHOW TeMe BBOAATCA OCHOBHble EOMETPUYECKUE MOHATUS M CBOMCTBA MPOCTEMLUMX eOMETPUYECKUX
(uryp Ha OCHOBE HarnsAHbIX NPEeACTaBNEHUA yyalmxcs nyTeM oBoBLLEHNS O4EBUAHBIX MW U3BECTHBLIX U3 Kypca
MaTemaTukn 1—6 knaccoB reomeTpuyeckix ¢akToB. MOHATME akCMOMbI Ha HavanbHOM aTane obyyeHns He BBO-
LUTCS, U CaMi akCMOMbl He POpMyNMpYoTCs B SBHOM Buae. Heobxoaumble UCXOOHbIE MONOXEHWS, HA OCHOBE
KOTOPbIX U3Y4alTCH CBOWCTBA reOMETPUYECKUX (Uryp, NpUBOAATCA B onucaTtenibHoi dhopme. [puHUMNManbHbIM
MOMEHTOM [aHHOW TeMbl SBMSETCA BBEAEHWE MOHATUS PaBEHCTBA TEOMETPUYECKUX (Uryp Ha  OCHOBE
HarnsgHoro

NOHATUS HanoxeHus. OnpefeneHHoe BHUMaHWE JOMKHO YAENATLCA NPAKTUYECKUM MPUSIOXEHNSM reOMETPUYECKUX
NOHATUN.

TpeyronbHuku (17 Yacos).

TpeyronbHuk. Mpu3Haky paBeHCTBa TPEYroNbHUKOB. MepneHankynsap K npsmoit. Meauassl, BUCCEKTPUCHI U BbICOTbI
TpeyronbHuka. PaBHOBEAPEHHbIN TPEeYromnbHWK W ero CBOMCTBA. 3afayn Ha MOCTPOEHME C MOMOLLBK LMPKYNs W
NINHEVK.

OcHoeHasi ueflb — BBECTW MOHSATUE TEOpeMbl; BblpaboTaTb YMEHWE A0KasblBaTb PABEHCTBO TPEYrorbHWUKOB C
MOMOLLbIO U3Y4YEHHbIX MPU3HAKOB; BBECTM HOBbIN KNace 3aay — Ha NOCTPOEHUE C NMOMOLLbH LIMPKYIIS U FIMHENKN.
lMpu3HaKM paBEHCTBA TPEYrONMbHUKOB SBMSIOTCS OCHOBHbIM pabounm anmapatoM BCEro Kypca reoMeTpum.
[okasaTenbCTBO Gorblueit YacTu TeopeM Kypca W Takke peLleHe MHOMMX 3afgady MpOBOAMTCA MO Creaytolen
CXeme: MOWUCK PaBHbIX TPEYronbHWKOB — OBOCHOBaHME WX pPaBEHCTBA C MOMOLLbK KAKOro-TO Mpu3Haka —
CNefCTBUSA, BbITEKAIOWME U3 PABEHCTBA TPEYrorbHUKOB. [pUMeHeHne Npu3HakoB PaBEHCTBA TPEYronbHUKOB Mpu
peLLeHny 3aay AaeT BO3MOXHOCTb MOCTENEHHO HakannmeaTh OMnbIT NPOBEeAEHUs AoKasaTenNbHbIX paccyxaeHun. Ha
Ha4yanbHOM 3Tane W3y4yeHWs 1 NPUMEHEHWNS NPU3HAKOB PABEHCTBA TPEYronbHUKOB LienecoobpasHo 1cnonb3oBath
3ajauu C roToBbIMM YepTexam.
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MapannensHble npaMble (134acos).

[Mpu3Haku napannensHoCcTU NpsMbIX. AKCHoMa napannenbHbix npsMbix. CBONCTBa napannenbHbIX NPsSMbIX.
OcHosHas uerb — BBECTU OOHO U3 BaXHEMLUMX MOHATUA — MOHATWE naparnmnenbHbIX NPsMbIX; LaTb NepsBoe
npescTaBneHne 06 akcMomax 1 akcMoMaTUYeCKOM METOAE B FreOMETPUN; BBECTW akCUOMY NnapannenbHbIX NpsiMblX.
MpusHakn 1 CBOWCTBA MapanmenbHbIX NPsMbIX, CBA3aHHble C yrnamu, o6pa3oBaHHbIMKU NPWU NepecevyeHun AByX
NpsIMbIX  CeKyLiei (HakpecT nexalimu, OAHOCTOPOHHWMW, COOTBETCTBEHHbIMM), LUMPOKO WCMOMb3YTCH B
[arbHerLweM Npy U3yYeHnn YeTbipexyrornbHUKOB, NOA0BHbIX TPEYronbHUKOB, MPU PELLEHUN 3adad, a Takke B Kypce
CTEpPEOMETPUN.

CooTHoLeHUs MexAay CTOPOHAMU U yrnamu TpeyronbHuka (20 yacos).

Cymma yrnoB TpeyronbHuka.  COOTHOLUEHWe MexZy CTOpOHaMu U yrnamu TpeyronbHuka. HepaBeHCTBO
TpeyronbHuka. lNpsMoyronbHble TPEYronbHUKKM, UX CBOMCTBA M MPWU3HAKW paBeHCTBA. PaccTosiHve OT TOYKkM [0
npsiMoit. PaccTosHne mexay napannensHbiMy NpsiMbiMU. MOCTPOEHWE TPeYronbHUKa no TPEM 31EMEHTaM.
OcHogHas Uesb — pacCMOTPETb HOBbIE UHTEPECHBIE U BaXHbIE CBOACTBA TPEYTONbHUKOB.

B paHHOM Teme [0Ka3biBaeTCs OfHa U3 BaXKHEWLNX TEOPEM reOMETPUN — Teopema O CyMME YINOB TPEeYrofnbHIKa.
OHa no3BonsieT AaTb KnaccumuKaLmo TPEYroNbHUKOB N0 yrnam (OCTPOYrosbHbINA, NPAMOYrOSbHbINA, TYMOYroNbHbIN),
a TaKkKe YCTaHOBUTb HEKOTOPbIE CBOMCTBA W NPU3HAKN PaBEHCTBA NPAMOYTOSbHBIX TPEYrONbHUKOB.

lMoHATWe pacCTOsHUA Mexay napannenbHbIMA NPSMbIMUA BBOAWTCA Ha OCHOBE [AOKa3aHHOW NpeaBapuTeNbHO
TEOPEMbI O TOM, YTO BCE TOYKW KaXOon U3 BYX napannenbHbIX NpsMbIX paBHOyAarneHsl OT ApYroi NpsiMon. 370
MOHSATIE UrPaEeT BAXHYIO POSib, B YACTHOCTM UCMONb3YETCS B 3afa4ax Ha MOCTPOEHME.

lMpu pelleHun 3ajay Ha NOCTPOEHWe B 7 Knacce CregyeT OrpaHUYUTbCS TOMbKO BbINOMHEHWEM U OMUCAHUEM
MOCTPOEHUS MCKOMOM (urypbl. B OTAENbHLIX Chyvasx MOXHO MPOBECTM YCTHO aHanu3 W [okasaTenbCcTBO, a
3NeMeHTbl UCCrefoBaHNs AOMKHbI NPUCYTCTBOBATb NULLbL TOrAa, KOrAa 3TO OrOBOPEHO YCIIOBUEM 3afauu.
MoBTopeHue. PeweHue 3aaay (8 u.)

FEOMETPUA 8 knacc (68 yacos)

MoBTOpeHue Kypca 7 knacca (0/44)

YeTbipexyronbHuku (14/14 v)

MHOroyronbHWK, BbINYKMbIA MHOMOYrONbHUK, YeTbIPeXyrofibHUK. [lapannenorpamm, €ro CBOMCTBA M MPU3HAKM.
Tpaneuws. MpamoyronbHUK, pomb, kBagpaT, ux ceoncTa. OceBas U LigHTpanbHas CUMMETPUN.

OcHosHas Uenb — U3yuuTb Hambomnee BaxHbIE BUAbI YETbIPEXYTONbHUKOB — naparnnenorpamm, NpsiMoyrombHUK,
pomb, kBagpaTt, Tpanewumto; AaTb NpeAcTaBreHue o durypax, obnagarolwmx 0ceBon Unu LEeHTpanbHON CUMMETPUEN.
[lokasaTenbCTBa BOMbLUMHCTBA TEOPEM JAHHOM TEMbI U PeLLeHNs MHOTUX 3aAay NPOBOASATCS C MOMOLLbIO NPU3HAKOB
PaBEHCTBA TPEYrofIbHNKOB, NOSTOMY NOME3HO UX NOBTOPUTL B HAYare M3y4eHus TEMbI.

OceBas ¥ LieHTparnbHas CUMMETPUM BBOASATCS He kak npeobpasoBaHue NiockocTu, a Kak CBOMCTBA reOMETPUYECKUX
(uryp, B YaCTHOCTW YETbIPEXYrONbHUKOB. PacCMOTPEHME 3TUX MOHATUA KaK ABMKEHUM NNOCKOCTU cocTouTcs B 9
Knacce.

Mnowaab. Teopema Mudaropa. (14/13 v)

lMoHsATWe Nrowaan MHoroyrofibHuka. lnowaay npsMoyronbHWKa, napannenorpamma, TpeyronbHUKa, Tpanewuuwu.
Teopema Nudparopa.

OcHosHas yesib — paclmpmuTb W yraybuTb NonyyYeHHble B 5—6 knaccax NnpeacTaBneHus yyalmxcs 06 nsmepeHum u
BbIYMCIIEHNW NNOLaZen; BbIBECTU (HOpMyIbl Mnowagen NpsMOYronbHUKa, napannenorpamma, TpeyronbHuKa,
Tpanewuu; fokasaTb OfHY W3 rMaBHbIX TEOPEM reoMeTpun — Teopemy Mudparopa.

BbiBog hopmyn AN BbIYMCNEHWS NrowWaden NpsMOYroribHWKa, napannenorpamma, TpeyrorbHWka, Tpaneuum
OCHOBbLIBAETCA Ha [ABYX OCHOBHbIX CBOWCTBaX nNnowWagen, KOTOpble MPUHUMAKOTCS WUCXO4A W3  HarnsgHbIX
NpeACTaBnNeHu, a Takke Ha hopmyne nnoLiaan keagpara, 060CHOBaHME KOTOPOW He ABNSETCS 06s3aTenbHbIM 4N
yyaLuxcs.

HeTpaauumnoHHON ANs LWKOMBHOTO Kypca SBNseTcs Teopema 06 OTHOLLEHWM NNoLagen TPpeyronbHUKOB, UMELLNX
no pasHomy yrny. OHa no3BonsieT B AanbHeilweM AaTb MPOCTOe [0Ka3aTeNbCTBO MPU3HAKoB noaobus
TPEYronbHUKOB. B 3TOM COCTOWUT OAHO M3 NpenMyLLecTB, 00YCNOBNEHHbIX PaHHUM BBELEHWEM NOHATUS NNOLAAN.
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[okasatenbCTBO TeopeMbl [ludparopa OCHOBBLIBAETCA Ha CBOWCTBAX nowagen v opmynax Ansd nnowlagen
KBaZpaTa v npsiMoyrorbHuka. [lokasbiBaeTcs Takke Teopema, obpatHas Teopeme Mudparopa.

Mopo6Hble TpeyronbHuku (18/19u)

MopoBHble TpeyronbHukK. MpuaHakm nogobus TpeyronbHUKoB. MNpumeHeHne nogobus K JokasaTensCTBy TEOPEM W
peLLeHmio 3aaay. CHHYC, KOCUHYC M TaHreHC OCTPOrO yrna NpsIMOYronbHOrO TPeYroNbHUKa.

OcHoeHas ueflb — BBECTW MOHATUE NOAOBHbIX TPEYrONbHUKOB; PACCMOTPETb NPU3HaKN NOA06MS TPEYroNbHUKOB
WX NPUMEHeHNS; caenaTb NepBbIn Lar B 0CBOEHUM yYaLlMMUCS TPUrOHOMETPUYECKOrO annaparta reoMeTpum.
Onpepenenve nofobHbIX TPEYroNnbHUKOB JAETCH He Ha OcHoBe npeobpa3oBaHus nopobusi, a Yepes paBeHCTBO
YrII0B M NPOMOPLMOHANBHOCTb CXOACTBEHHBIX CTOPOH.

[Mpu3Hak Nogobus TpeyronbHUKOB A0KA3bIBAKOTCS C MOMOLLLIO TEOPEMbI 06 OTHOLIEHWW NIOLafel TPpeyronbHUKOB,
NMEIOLLMX NO PaBHOMY Yriy.

Ha ocHoBe npuaHakoB nogobus [okasblBaeTcs Teopema O CPeAHEen NUHUKM TPEYrofibHUKa, YTBEPXOEHWE O TOuKe
nepeceyveHns MeanaH TPeYromnbHIKa, a Takke [4Ba YTBEPXAEHNUS O NPONOPLMOHATbHBIX OTpeskax B NpsMOYroSibHOM
TpeyronbHuke. [laeTcs npeAcTaBneHne o Metoge nogobus B 3agayax Ha noCTPOEHNe.

B 3aknioyeHWe TeMbl BBOAATCH 3MEMEHTbI TPUFOHOMETPUM — CUHYC, KOCMHYC W TaHreHc OCTpOoro Yyrra
NPSIMOYTONbHOTO TPEYroNbHMKA.

OkpyxHocTb (16/164)

B3aumHoe pacronoxeHue npsMoi WU OKPYXHOCTW. KacaTernbHas K OKPYXHOCTW, €ee CBOWCTBO W MpU3HaK.
LleHTpanbHble W BMUCaHHble Yribl. YeTbipe 3amevaTenbHble TOUKM TPEeyronbHWka. BnucanHas u onucaHHas
OKPYXHOCTH.

OcHosHasi Uenb — pacuMpuUTb CBEAEHUS 06 OKPYXHOCTW, MOMyYeHHbIE yYawuMucs B 7 Knacce; W3y4nTb HOBblE
(haKTbl, CBA3aHHbIE C OKPY)XXHOCTBH); MO3HAKOMUTL YHALLMXCS C YETbIPbMS 3aMeyaTenbHbIMY TOYKaMMU TPeyronbHUKa.
B nmaHHOW Teme BBOAMTCS MHOMO HOBbIX MOHSITUIA M PaCcCMaTpPMBAETCA MHOMO YTBEPXAEHWM, CBS3aHHbLIX C
OKPYXHOCTBHO. [INs UX YCBOEHMS credyeT yaenuTb 6onbLioe BHUMaHUE PeLLeHo 3agau.

YTBEepXKOEHUsS O TOYKE MepeceyeHuss OUCCEeKTPUC TpeyroribHUKa W TOYKe MepeceyeHns  CepeamHHbIX
nepneHanKynspoB K CTOPOHaM TPEeYronbHUKa BbIBOAATCA Kak CNeCTBUS U3 TEOPEM O CBOWCTBAX BUCCEKTpUCHI yrna
W CepeduHHOrO MepneHaukynsapa K OTpesky. TeopemMa O TOYKE NepeceyeHust BbICOT TPEYronbHUKa (MK MX
NPOAOMKEHWIA) AOKA3bIBAETCS C MOMOLLBIO YTBEPXKAEHUS O TOUKE NepeceyeHns cepenHHbIX NepneHaunKynspoB.
Hapsigy ¢ Teopemamu 06 OKPYXHOCTSIX, BMCAHHOW B TPEYrofbHUK 1 OMUCAHHOW OKOFIO HEro, paccMarpusaTcs
CBOWCTBO CTOPOH OMUCAHHOTO YETHIPEXYTOSbHIKA 1 CBOWCTBO YINOB BMIMCAHHOTO Y€ ThIPEXYrOMbHIKA.

MoBTopeHue. PeweHne 3apay (6/24).

TEOMETPUA 9 knacc (68 /684acoB)

MosTopenue. ( 0/34aca)

Bektopbl. MeTop koopauHat (18/13 vacos).

lMoHsTMe BekTOpa. PaBeHCTBO BekTOpoB. CrOXeHWe W BblYWTAHWE BEKTOPOB. YMHOXEHWE BeKTOpa Ha uucho.
Pa3snoxeHne BekTOpa MO ABYM HeKonnuHeapHbIM BekTopam. KoopauHatbl Bektopa. [lpocteniume 3agaum B
KOOpAMHAaTax. Y paBHEHNS OKPYXHOCTW 1 NpsiMON. [IpUMeHeHne BEKTOPOB W KOOPAWHAT MpU PeLLeHUN 3adau.
OcHoeHas Ueslb — Hayu1Tb yYalmxcs BbINOMHATL LENCTBIUS Haj BEKTOPaMW Kak HanpaBfeHHbIMU OTpe3kaMm, YTO
BaXHO NS NPUMEHEHUS BEKTOPOB B (PU3NKE; NO3HAKOMMUTbL C UCMONb30OBAHWUEM BEKTOPOB U METOLA KOOPAUHAT Mpu
PELLEHNN reOMeTPUYECKIX 3agau.

BekTop onpegenseTcs Kak HanpaBneHHbI OTPE30K W AEUCTBUS HAf BEKTOpaMW BBOASATCS Tak, Kak 3TO MPUHATO B
(usmke, T. E. Kak fencTBrs ¢ HanpasneHHbIMM 0Tpe3kamu. OCHOBHOE BHUMaHWE JOMKHO ObiTb yaeneHo BbipaboTke
YMEHU BbINOMNHATL OMepauuu Hap BekTopamu (CknagblBaTb BEKTOPbl NO MpaBufiaM TpeyroribHWKa M na-
pannenorpaMMa, CTPOUTb BEKTOP, PaBHbIM Pa3HOCTM [BYX [aHHbIX BEKTOPOB, a TaKKe BEKTOP, PaBHblil
NPOU3BELEHNIO AAHHOTO BEKTOPA Ha JaHHOE YUCII0).

Ha npumepax mnoka3biBaeTcs, Kak BEKTOPbl MOTYT MPUMEHATbCS K PELUEHUI0 FEeOMETPUYECKUX 3adaud.
[emoHcTpupyeTcs ahPeKkTUBHOCT NPUMEHEHNS (POPMYN AN KOOPAMHAT CepeamHbl 0TpesKa, PacCTOSHUA MeXay
[BYMSI TOYKaMM, YPaBHEHUIA OKPYXHOCTW W NPSIMON B KOHKPETHBbIX rEOMETPUYECKUX 3agayax, TeM CamblM AaeTcs
npeacTaeneHne 06 N3yyeHun reoMeTpUYEeCKX uryp ¢ NOMOLLbO MeTogoB anrebpbi.

CooTHoOLWeEHUA MexAay CTOPOHaMU U yrnamu TpeyronbHuka. CkansipHoe npousseaeHune BektopoB (11/19yaca)
CUHYC, KOCWMHYC W TaHreHc Yyrna. TeopeMbl CMHYCOB W KOCWHYCOB. PelueHue TpeyronbHukoB. CkanspHoe
NpOM3BeAEHNEe BEKTOPOB 1 €r0 NPUMEHEHIE B TeOMETPUYECKNX 3aaayax.
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OcHosHasi ueflb — pasBUTb YMEHME YYaLUWXCS MPUMEHSTb TPUrOHOMETPUYECKWA annapaT Npu peLieHnm
reoMeTpu4ecknx 3agau.

CuHyc 1 kocuHyc noboro yrna ot 0° go 180° BBOAATCS C NOMOLLBIO €4UHUYHOM NOMYOKPYXHOCTK, [OKa3biBatoTCs
TEOPEMbl CMHYCOB U KOCWHYCOB M BbIBOAMTCA ele OaHa (hopMyna nnowaayu TpeyronbHuKa (MonoBuHa
NPOU3BELEHNS ABYX CTOPOH Ha CUHYC yrna Mexay Humu). ITOT annapaT NPUMEHSIETCS K PELLEHIO TPEYTONbHIKOB.
CkansipHoe Npou3BedeHNe BEKTOPOB BBOAWTCA Kak B (hu3nke (MPOW3BEAEHME ANMH BEKTOPOB Ha KOCWMHYC yrna
Mexay Humu). PaccmaTpuBaloTCs CBOWCTBA CKansipHOro MPOM3BEAEHUS U ero MPUMEHEHWe Npu  peLeHuu
reoMeTpu4ecknx 3agau.

OCHOBHOE BHMMaHWe cnefyeT YAenuTb BbIpaboTke MPOYHbIX HABLIKOB B MPUMEHEHUM TPUrOHOMETPUYECKOTO
annaparta npu peLLeHnn reoMeTpUYeCckux 3agau.

[nnHa oKpyxHOCTW 1 nnowaab kpyra (11/124acoB)

lMpaBunbHble MHOTOYroNbHUKK. OKPYXHOCTM, ONUCAHHAs OKONO NPaBUIbHOrO MHOTOYrOMbHUKA W BNUCAHHAS B HETO.
lMocTpoeHue npaBuIbHbIX MHOTOYrONbHUKOB. [InnHa OKpyXHOCTW. [noLaab Kpyra.

OcHosHas Uenb — PacLUMpnTb 3HaHWE YYaLLMXCS O MHOrOYrofbHIKaX; PacCMOTPETb NOHATUS AMMHBI OKPYXKHOCTM U
nnowaau kpyra v hopmynbl ANs UX BbIYUCIIEHNS.

B Hauyane Tembl [aeTcs ONpedeneHue nNpaBWUNbHOTO MHOTOYrOfbHWKA, W paccMaTpuBaTCs Teopembl 06
OKPY)XHOCTSIX, OMMCaHWe OKOMO MPaBWUMIbHOTO MHOMOYrofbHWUKA W BMWCAHHOM B Hero. C MOMOLUb OnMCaHHOM
OKPY)XHOCTM peLLalTcs 3agaym O MOCTPOEHUM NPABUMIBHOTO LWECTUYrONbHUKA WU MPaBUILHOMO 2N-yrofbHuKa, eCri
AaH NPaBUNbHBIA N-YroNbHKK.

dopMynbl, BbipaXatoLme CTOPOHY MPaBUIbHOTO MHOMOYTOMbHUK M PaguyC BMUCAHHOM B HETO OKPY)XHOCTM Yepes
pagmnyc OnMMUCaHHON OKPYXKHOCTM, UCMOMNb3YKTCS NpU BbiBOAEe OPMYN ANMHbI OKPYKHOCTU W Nrowaam kpyra. Beisoa
ONMMPaeTCs Ha MHTYWTMBHOE NpeAcTaBfeHWe O npedene: Npu HeorpaHMYEHHOM YBENMYEHUM YMCha CTOPOH
NPaBKUILHOrO MHOrOYrofbHUKA, BNMCAHHOTO B OKPYXHOCTb, €70 NEPUMETP CTPEMUTCS K ANIMHE ATOWM OKPY)XHOCTM, a
nnowaab — K nnoLiaan Kpyra, orpaHU4eHHOrO OKPYXKHOCTbIO.

[euxeHus (7/8yacos)

OtobpaxeHne nnockoctn Ha cebs. MoHaTMe aBwxeHus. OceBasi M LeHTpanbHas CUMMETpUM. [lapannenbHbiin
nepeHoc. [1oBopoT. HanoxeHust n ABMKEHMS.

OcHogHasi ueflb — MO3HAKOMUTb YYalUXC C MOHATME: [BWXEHUS W €ro CBOWCTBAMU, C OCHOBHbIMUA BWZAMM
[BWXEHWN, C B3AUMOOTHOLLIEHUSMI HANOXEHWUI 1 OBUXEHUNA.

[1BXeHWe NNOCKOCTW BBOAMTCA Kak 0TOBpaxeHue NrnockoCTh Ha cebsl, CoOXpaHstoLLee paccTosHUE MEXIY TOUYKaMy.
lMpu paccMOTPEHWN BWAOB [BMXEHWUA OCHOBHOE BHWUMaHWE YOENseTcs MOCTPOeHUIo 006pa3oB TOYEK, MPAMBbIX,
OTPE3KOB, TPEYrONbHAKOB  MPW  OCEBOW W LIEHTPanbHON CUMMETPUSX, NapanmnenbHoM nepeHoce, noBopoT. Ha
3 eKTHbIX NpUMepax NokasbIBaeTCs NPUMEHEHNE ABKEHWUA NPU PELLEHUM reOMeTPUYECKUX 3adau.

[MOHATWE HaNOXeHUs OTHOCWUTCS B [AHHOM Kypce K YWUCy OCHOBHbIX MOHATWA. [JoKasbiBaeTcs, YTO MOHATUS
HaNOXeHUs U [BWKEHWUS SABMSAIOTCA SKBMBANEHTHbIMU: NIOBOE HanoXeHWe SBNSETCA [BWXEHWEM MIOCKOCTU W
obpatHo. VI3yyeHne pokasaTenbcTBa He sBnsieTe 0bs3aTenbHbIM, OQHAKO CreayeT pacCMOTPETb CBA3b MOHATUN
HaNOXeHUs 1 ABUKEHNS.

HavanbHble cBepaeHus us ctepeomeTpum ( 8/4 yacos).

lMpeomeT ctepeomeTpun. [eomeTpuyeckne Tena M NoBEpXHOCTU MHOrorpaHHuKW: npusMa, napannenenunes,
nupamuga, opmyrbl Ans BbluUCheHUs nx 06beMoB. Tena M NOBEpXHOCTU BPaLLEHWS: LWMMWUHAP, KOHYC, cdepa,
Lwap, Gopmynbl 4N BbIYUCAEHNS UX NNOLAAEN NOBEPXHOCTEN M 06bEMOB.

OcHoeHas yenb — [aTb HavanbHOe NPeACTaBneHMe O Tenax W MOBEPXHOCTAX B MPOCTPAHCTBE; MO3HAKOMUTbH
yYaLLMXCs C OCHOB HOBbIMU (POPMYNamut Ans BbIYMCIIEHNS NNOLLagen NoBepPXHOCTeN 1 06bEMOB Ten.
PaccMOTpeHne MpOCTEALNX MHOTOrPaHHWKOB (Mpu3Mbl, Napannenenunega, nupamuabl), a Takke Ten W
NOBEPXHOCTEN BpaLLEHWA (LMNMHAPA, KOHyca, cdepbl, Wapa) NPoBOANTCS Ha OCHOBE HarMsAHbIX NPELCTaBMNEHMN,
Be3 npuBneyeHns akcuom crepeomeTpun. Gopmynbl ANS BblYMCIEHNS OOBEMOB YKasaHHbIX Ten BbIBOAATCS Ha
OCHOBe NpuHUMna Kaeanbepu, popMysbl ANs BbIYACTIEHNS NoLaamn U GOKOBbIX NOBEPXHOCTEN LUNMHAPA W KOHYCa
MoMy4arTCs C NOMOLLbIO pPa3BEPTOK THX NOBEPXHOCTEN, (hopMyna nroLaam cepsbl npusoautcs 6e3 060CHOBaHNS
00 akcmomax reomeTpum (2/2 yaca)

Becena 06 akcomax reomeTpum.

OcHosHas uenb — patb Bonee rnybokoe NpeacTaBneHUe O CUCTEME akCUMOM MAaHUMETPUM W aKCMOMaTUYECKOM
MeToge.

B gaHHOM TeMe pacckasbiBaeTCs O pasfiyHbIX CUCTEMAX akCMOM reoOMeTpUn, B YaCTHOCTM O pasnnyHbIX cnocobax
BBEEHUS MOHATUS paBeHCTBa huryp.
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MosTopenue. Pewenue 3apay (11/7 yacos).

Tematunyeckoe ninaHUpoBaHMe C y4eTOM pa6oqe|7| nporpamMMbl BOCNUTaHUA, C YKa3aHUeM KonnyectBea 4acosB,

OTBOAUMbIX Ha OCBOEHME KaXa0N TeMbI.

7 knacc
HayanbHble reoMeTpuyeckie CBeaeHus 10
TpeyronbHuKK. 17
MapannenbHble Npsmble. 13
COOTHOLLEHMS MeXay Yriiamn 1 CTOPOHAMM B TPEYrOmnbHIKE. 20
lMoBTOpEHMe Kypca 7 knacca 8

8 knacc
lNoBTOpEHME -4
YeTbIpexyronsHuKu. 14114
Mnowagp. Teopema Mudparopa. 14/13
MogobHble TpeyronbHUKA. 18119
OKpyXHOCTb. 16/16
lMoBTOpeHue. PewweHne 3agay. 6/2

9 knacc
lMoBTOpEHME. 0/3
BekTopbl. MeTog koopauHar. 18/13
CoOTHOLLEHS Mexay CTOPOHaMM U yrnamu TpeyronbHuka. CkanspHoe nponsseaeHne 11719
BEKTOPOB.
[nvHa okpyXHOCTM M NnoLadb Kpyra. 11/12
[BukeHme. 718
HavanbHble CBeaeHUs U3 CTEPEOMETPUMN. 8/4
06 akcmomax reomeTpum. 212

lNoBTOpEHMe. PelleHune 3agau.

1"MI17

K paGoueit nporpamme npunaraioTcs kaneHaapHO-TEMaTUYECckoe NnaHMpoBaHue, y4eGHO-MeToaudeckoe

obecneyeHne obpasoBaTensHOro npoLecca.

OLeHoYHble MaTepuarnbl Ans TEMATUYECKOTO M UTOTOBOTO KOHTPONS COAEPXUT CrieundmKkaLmio, Kputepun

OLiEHMBAHWS M TEKCT KOHTPOSbHON PaboThl.
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