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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma y4e6HOro Kypca «"eoMeTpusi» 6a30BOro YPoBHS Ans 06yUatoLLXCs
10 -11 knaccoB pa3paboTaHa Ha ocHoBe defepasbHOro rocyfapcTBeHHOro 06pa3oBaTe/IbHOro
CTaHfapTa CpefHero o6Lero o6pasoBaHKs, C YYETOM COBPEMEHHbLIX MUPOBbIX TPE6GOBaHWIA,
NpeabsBAsSeMbIX K MaTemMaTUyeckoMy 06pa3oBaHuto, M TpaauLUMii POCCMIACKOro 06pa3oBaHUs.
Peanmsauusi  nporpammbl  06GecrieunBaeT  OBMAfEHWE  K/OUEBLIMUA  KOMMETEHLIMAMY,
COCTaB/IAOLLMMM OCHOBY ANs CamMOpPasBUTWS U HEMPEPbIBHOTO 06pa30BaHWs, LIENOCTHOCTb
06LLEKYNbTYPHOrO, IMYHOCTHOFO M NO3HABaTEIbHOrO Pa3BUTMS IMYHOCTM 06YHarOLLMXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaXHOCTb y4eBHOro Kypca reoMeTpum Ha YpOBHE CpefHero o6uero 06pa3oBaHus
o6ycnoBfeHa MPaKTUYeCKOM 3HAYMMOCTbIO MeTanpeAMETHbIX W MPeAMETHbIX pe3ynbTaToB
06yYeHUs1 TeOMETPUM B HampaB/eHWN IMYHOCTHOIO PasBUTUA 06y4aroLLMXCs, POPMUPOBaHUA
(hYHKLUMOHANIbHON MaTeMaTU4eCKO TpamMOTHOCTU, M3YYeHUst APYruX YYebHbIX AWUCLUMINH.
PasBuTve y 06y4alomxXcs NpaBWbHbIX MNPEACTaBMEHUA O CYLLHOCTM U MPOUCXOXAEHWM
reoMeTpUYecKmMx abCTpakLMii, COOTHOLLIEHUN peaslbHOrO U UAeabHOro, XapakTepe OTPaXeHWS
MaTeMaT14YeCKON HayKOW SIBNEHWNIA U NPOLIECCOB peaslbHOro0 MMpa, MecTe reOMeTpUn B CUCTEME
HayK W pony MaTeMaTU4yecKoro MOAENMPOBaHWA B Hay4YHOM MO3HaHUM W B MpaKTUKe
Cnoco6CTBYET (DOPMMPOBAHUIO HAayYHOr0 MWPOBO33PEHMS  YYalMXCA, a TakKke KayecTB
MbILLNEHUSA, HEOOXOAMMBIX AN afanTaluy B COBPEMEHHOM 00LLEeCTBe.

FeomeTpusi SBNAETCA OAHMM M3 6a30BbIX MPEAMETOB Ha YPOBHE CpeAHEero o6Liero
06pa3oBaHMsi, TaK Kak 06ecrneymBaeT BO3MOXHOCTb M3Y4YeHWSI KakK AUCLUMMNINH eCTECTBEHHO-
Hay4HOI HanpaBNeHHOCTW, TaK U F'yMaHUTapHOA.

Jlornuyeckoe MbilwneHne, GopMUpyemMoe MpU U3YHYeHUU O00YYaOLLMMNCA MOHATUAHBLIX
OCHOB TrEOMETPUM W MOCTPOEHMM LIEMOYKN NOTMYECKUX YTBEPXAEHWIA B XOAe PeLueHus
reoMeTpuyecKMx 3afa4y, yMeHue BblABMraTb W OMNpoBepratb rMNOTE3bl HEMoCPeACTBEHHO
MCMONb3YKTCA NPU PeLleHMn 3afad eCTeCTBEHHO-HAy4HOro LMK/Ia, B 4aCTHOCTM U3 Kypca
(OM3KKN.

YMeHne OpueHTMpOoBaTbCA B MPOCTPAHCTBE WrpaeT CYLUECTBEHHYK PO/b BO BCEX
06nacTax [eaTenbHOCT 4venoBeka. OpueHTaUMsi YeNoBEKa BO BPEMEHM W MPOCTPaHCTBE —
HEeob6X0oAMMOe YC/IOBME €ro COLManbHOrO ObiTMS, (hopMa OTPaXKEHUS OKPYXKAOLLEro MuMpa,
YCNOBME  YCMELUHOrO MO3HaHUA W aKTWBHOrO npeobpa3oBaHWs  AENCTBUTENbHOCTM.
OnepupoBaHMe NPOCTPaHCTBEHHbIMM 06pa3aMun 00beAMHAET pasHble BUAbl y4eOHOM 1 TPYA0BOIA
AeATeNbHOCTU, SBNAETCA OAHMM U3 MPOGECCMOHANIbHO BaXXHbIX KayecTB, MO3TOMY aKTya/bHa
3afa4a (hopMMpPOBaHMA Y 0OYYatOLLMXCA NPOCTPAHCTBEHHOMO MbILLNEHMSI KaK PasHOBUAHOCTY
06pa3HOr0 MbILLMIEHNA — CYLUECTBEHHOIO KOMMOHEHTa B MOAFOTOBKE K MPaKTUYECKON
AEATENbHOCTY MO MHOTMM HarnpaBneHUsM.

Llenb ocBOeHMS Nporpammbl y4ebHoro Kypca «I"eomMeTpums» Ha 6a30BOM YPOBHE 06yUYeHMs
— 06uweobpasoBaTesibHOE M 0O6LLEKY/bTYPHOE pa3BuTME O0Oy4aroLmMXcs 4epe3 o0b6ecreyeHune
BO3MOXXHOCTM MPUOGPETEHNS N UCMO/b30BaHUA CUCTEMATUYECKUX TEeOMETPUYECKMX 3HAHWI W
[ECTBUIA, CNELUPUYHBIX reOMETPUM, BO3MOXHOCTY YCMELIHOr0 NPOLO/HKEHNA 06pa30BaHms Mo
CMeuuanbHOCTAM, He CBA3aHHbIM C NPUKIaLHbIM UCNO/b30BaHNEM FeOMETPUN.

MporpaMma Mo reoMeTpuyM Ha 6a30BOM YPOBHe MpefHasHaveHa 19 06y4atoLLMXCs
CPefHeR LUKOMbl, He WCMbITbIBaBLUMX 3HAYUTE/IbHbLIX 3aTPYAHEHWA HA YPOBHE OCHOBHOIO



obuero obpasoBaHus. Takmum 06pa3omM, obyyarolimecsd Ha 6a30BOM YpPOBHE [LO/MHKHbI OCBOUTH
o6LMe MaTeMaTUyecKe YMeHUs], CBA3aHHble CO CneunuKor reoMeTpun n HeobxoamMmble Ans
YKM3HW B COBPEMEHHOM 006LLecTBe. Kpome 3TOro, OHW UMEKT BO3MOXXHOCTb M3YUYNUTb FreOMETPUIO
6onee rnyboko, ecnun B fanbHenweM BO3HUKHET HEOOXOAMMOCTb B FreOMETPUYECKUX 3HAHUAX B
npoeccroHabHOW AesTeNbHOCTK.

[ OCTMXeHWe Lenn 0CBOEHUS NporpaMmbl 06eCreynBaeTCs peLleHemM COOTBETCTBYHOLMNX
3agay. MNpropuTeTHbIMK 3aa4ammn 0CBOeHMA Kypca «I eoMeTpumn» Ha 6a30BOM ypoBHe B 10—11
Knaccax ABnarTCs:

e (hopMMpOBaHME MPEACTaBMEHNA O FEOMETPUM KaK YacTM MUPOBOM KylbTypbl M

0CO3HaHue e€ B3aMMOCBSA3M C OKPY>KatoLLMM MUPOM,;

e (hopMMpOBaHME NPeACTaBNeHUS O MHOrOrpaHHWKax W Tenax BpalweHUs Kak o
BaXKHENLLMX MaTeMaTUYecKnuxX MOLENsAX, NMo3BONAOLWMX OMNUCLIBATL U U3yYaTb pasHble
AIBIEHNA OKPY>KAtOLLEro M1pa;

e (hopMMpOBaHME YMEHWS pPacno3HaBaTb Ha YepTeXxax, MOAENsX W B pea/lbHOM Mupe
MHOrOrpaHHUKN 1 Tena BpaLleHuns;

e OBMajeHVe MeToAaMu pelleHWs 3afad  Ha MOCTPOEHUA Ha  M300paxKeHUsx
MPOCTPAHCTBEHHbIX (YUryp;

e (DOPMMPOBaAHME YMEHUS OMEepMpoBaTb OCHOBHbLIMW MOHATUAMUM O MHOTOrpaHHuUKax u
Tenax BpaLLeHNs N X OCHOBHbIMW CBONCTBaMU;

e 0BflafieHMEe aNropMTMamMy peLleHnss OCHOBHbIX TUMOB 3a4ay; POpPMMPOBaHNE YMEHUS
NMPOBOAUTL  HEC/IOXKHble  [lOKa3aTe/lbHble  PacCy)X[eHUs B Xo4e  pelleHus
CTepeoMeTpuyecKnX 3afad 1 3afiay ¢ NPaKTUYEeCKNUM coaepXKaHneMm;

e pasBUTUE WHTENNEKTYyaNlbHbIX WM TBOPYECKMX  CMOCOBHOCTEN  06ydaroLimxcs,
no3HaBaTe/lbHON aKTUBHOCTW, UCCNEeL0BaTe/IbCKUX YMEHWI, KPUTUYHOCTU MbILLIEHUS;

e (hopmmpoBaHME (YHKLMOHANbHOW FPaMOTHOCTW, PENeBaHTHOW FeOMETPUKU: YMeHUe
pacro3HasaTh MPOSAB/IEHNA FEOMETPUYECKUX MOHATUIA, 0ObEKTOB N 3aKOHOMEPHOCTEN B
peasibHbIX M3HEHHbIX CUTyauusax W Mpu U3ydeHUU ApYrnx y4yebHbIX NpPeameTos,
NPOSIB/IEHNS 3aBUCUMOCTEN W 3aKOHOMEPHOCTER, (hOpMynMpoBaTb WUX Ha A3blKe
reoMeTpyuM W Cco3jaBaTb TEOMETPUYECKME  MOLENN, MPUMEHATb  OCBOEHHbIN
reoMeTpuyeckMii  annapat N8  pPeleHns MpPaKTUKO-OPUEHTUPOBaHHbIX — 3afad,
NHTEPNPEeTMPOBaTL N OLLEHMBATL NOJTyYeHHbIE Pe3yNbTaThbl.

OTANUNTENBHON O0COBEHHOCTLIO NPOrPamMMbl ABSETCA BKAKOUEHWE B KypC CTEPEOMETPUN

B Hayase ero u3syyeHua 3afay, pellaeMbiX Ha YpPOBHEe WHTYUTUBHOIO TMO3HaHWA, U
onpegenéHHbIM 06pa3oM OpraHuM3oBaHHas paboTa Haf HWMMW, YTO CMNOCOGCTBYKOT Pas3BUTUIO
JIOTUYECKOTO U MNPOCTPAHCTBEHHOIO MbILIEHUA, CTUMYNUPYET NPOTEKAHUE WHTYUTUBHbLIX
MPOL,EeCCOB, MOTUBMPYET K Aa/IbHEMLLEMY M3YUYEHUIO NpeaMeTa.

MpeagnoyteHve OTAAETCA HarNAAHO-KOHCTPYKTUBHOMY MeTOAY O060y4YeHus, TO ecTb
TEOpeTUYECKMEe 3HAHWA WMEKT B CBOe/i OCHOBE YYBCTBEHHOCTb MPeAMETHO-MPaKTUYeCKOM
[eATenbHOCTU.  Pa3BUTME MPOCTPAHCTBEHHbIX MNPEACTaBMEHWMIA Yy  yyawmxca B Kypce
CTEPEOMETPUM NMPOBOAMTCA 3a CUHET peLleHus 3a4ay Ha COo34aHune NPOoCTPaHCTBEHHbIX 06pa3oB U
3afla4 Ha onepupoBaHMe MNPOCTPaHCTBEHHbIMM o6pa3amun. Co3gaHve obpasa NpPOBOAMTCA C
OrMOpOoK Ha HarnsgHoCTb, a orepMpoBaHMe 06pa3oM — B YC/TIOBUSAX OTB/IEYEHUS OT HArNsgHOCTH,
MbIC/IEHHOT 0 U3MEHEHWNA ero NCXOAHOr0 COAEPXKaHS.

OCHOBHble cofepxaTeflbHble  MHUMM  Kypca «[eomeTpum» B 10-11 Knaccax:
«MHororpaHHuKu», «lpsamble U NMIOCKOCTN B NMPOCTPAHCTBE», «Tena BpalleHusa», «BeKTopbl 1
KOOpAMHaTbI B NPOCTPaHCTBE». POPMUPOBAHNE NIOMMYECKNX YMEHWIA pacnpefeNiieTcs He TOMbKO



Mo COAePXaTe/lbHbIM JIMHUAM, HO U MO rojam OOy4eHWsi Ha YPOBHe CpefHero 06Lero
06pa3oBaHms.

CopepxaHne 06pa30BaHVs, COOTBETCTBYHOLLEE MNpeAMETHbIM pe3y/ibTaTaM OCBOEHWS
paboueli MporpaMmbl, pacnpegenéHHbIM Mo rofam 006y4eHus, CTPYKTYPrpOBaHO TakM 06pasomM,
yToObl  OBMAflEHMEe  TEOMETPUYECKUMM  MOHATUSMM W HaBblkaMU  OCYLLECTBASNOChH
nocnefoBaTeNlbHO M MOCTynaTenbHO, C COBMIOAEHMEM MNPUHLMNA NPEeMCTBEHHOCTM, YTOGLI
HOBbIE 3HaHMS BKNHOYANNCh B OOLLYH CUCTEMY FreOMETPUYECKMX MPeACTaBIEHNI 00yHatOLLMXCS,
pacLumpsas n yrny6nss eé, 06pasys NpoYHble MHOXECTBEHHbIE CBS3MN.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE

Ha nsyyeHune reomeTpmm 0TBOAUTCA 2 Yaca B Hegento B 10 Knacce v 1 yac B Hegeno B 11
Knacce, BCero 3a fga roga o6yyerus - 102 y4yebHbIx yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHble MOHATMS CTepeoMeTpun. Touka, Npsimast, MNA0CKOCTb, NPOCTPaHCTBO. MoHATMe
06 aKC1omMaTU4YeCKoM MOCTPOEHUN CTEPEOMETPUM: aKCUOMbI CTEPEOMETPUN U CNEACTBUSA N3 HUX.

B3avMHOe pacnofiokeHue NpsAMbIX B NMPOCTPaHCTBE: NepecekaroLmecs, napasinesbHble 1
cKpewmBatoLmecs npavble. MapannensHocTb NPAMBLIX U MAOCKOCTEA B MPOCTPaHCTBE:
napasiniefibHble MpsMble B MPOCTPAHCTBE; Mapa/lieflbHOCTb TPEX NPAMbIX; MapaniensHOCTb
MPAMOA M MNNOCKOCTU. YT/bl C COHanpaBfeHHbIMW CTOPOHaMW; Yron MeXay npsimbiMA B
npoctpaHcTBe.  [NapainenbHOCTb  MIOCKOCTE:  napansiefibHble  MJIOCKOCTW;  CBOWCTBA
napasiniefibHbIX NI0CKOCTEN. MpocTelie NPoCTPaHCTBEHHbIE (IUTYPbI Ha MIOCKOCTW: TETPa3ap,
Ky0, napannenenunnes; NOCTPOEHNE CeYEHWA.

MepneHAUKYNApHOCTL  NPSMOM U MAOCKOCTW:  MepneHauKynspHble  MnpsMble B
NPOCTPaHCTBe, MpsMble napajnenbHble W NeprneHANKYNspHble K MNJIOCKOCTH, MpU3HaK
NeprneHANKYNAPHOCTA  MPAMOA M MNJIOCKOCTM, TeopemMa O MpPAMON  MnepreHAVKYNSAPHON
MNOCKOCTU. YT/bl B MPOCTPAHCTBE: Yron MeXAy MpAMOi M MIOCKOCTbIO; ABYrpaHHbIn yrof,
NVHERHBIA yron AByrpaHHOro yrna. MeprneHAnKynsp U Hak/OHHbIE: PacCTOSHWE OT TOYKM [0
MIOCKOCTK, pacCTosiHMe OT MNPAMOW [0 NIOCKOCTW, NPOEKUMs (Urypbl Ha MI0CKOCTb.
MepneHanKYNApHOCTb MI0CKOCTEN: MPU3HaK NepneHanKynspHoOCTM ABYX NAOCKOCTe. Teopema
0 TPéX nepneHAnKynsapax.

MHoOrorpaHHuKHu

MOHATUE MHOrOrpaHHWKa, OCHOBHbIE 3/IEMEHTbl MHOFOrPaHHWKa, BbIMYKble W
HEBbIMYK/ble MHOrOrpaHHUKN; pa3B&pTKa MHOrorpaHHuKa. Mpusma: n-yrosibHas npusma; rpaHu
1 OCHOBaHMWS NPU3Mbl; NPAMas ¥ HaKNOHHasA NPU3Mbl; 60K0Bas U NOMHAsA NOBEPXHOCTb NPU3MBbI.
Mapannenenunes, NPAMOYro/ibHbIA Napainenenunes 1 ero cBoMCTBa. Mupamuga: n-yronsHas
nMpamMnaa, rpaHn W OCHOBaHWEe nMpaMuibl; 60KOBas M MOMHas MOBEPXHOCTb NUpamMuApbl;
npaBuIbHas W YCeYéHHad nupamuga. OnemMeHTbl NpusMbl U NUpaMugbl. [paBu/bHbIE
MHOTOrPaHHWKIN: MOHATME MPaBWIbHOMO MHOrOrpaHHWKA; NpaBWibHas NpusMa M npasusibHas
nMpaMunaa; npaBuibHas TpeyronbHas nMpaMuaa U nNpaBubHbINA TeTpasap; Ky6. MNpeactaBneHve
0 MpaBWNbHLIX MHOrOrpaHHUKax: OKTasdp, [AoAeKasap W umkocasgp. CeyeHus NpusMbl U
nupaMuabl.

CUMMETpPUS B NPOCTPAHCTBE: CUMMETPUA OTHOCUTENIbHO TOYKM, MPAMOWA, MIOCKOCTU.
AnemMeHTbI CUMMETPUM B MMpamngax, napannenenvnegax, npaBubHbIX MHOrOrpaHHNKaXx.

BbluncnieHve 3/1eMEHTOB MHOTFOrpaHHUKOB: pébpa, anaroHanu, yribl. Mnowaas 60K0BON
MOBEPXHOCTN W MOMHON MOBEPXHOCTM MPAMOW MNPU3Mbl, NOWaAb OCHOBaHWIA, Teopema O
OOKOBOWM MOBEPXHOCTW MNpPsIMOM Mpu3Mbl. nowaas 60KOBOWM MOBEPXHOCTM U MOBEPXHOCTU
NpaBWNbHOW NMpaMuAbl, TeopemMa O MOLWaAM YCeYéHHOW nupamugbl. MoHATME 06 06bEME.
O6bEM NupamMuabl, MPU3MBbI.

Mopo6Hble Tena B npocTpaHcTBe. COOTHOLUEHUA MexXAy MIoWwagsMn noBepxHOCTER,
06bEMamMM NOAOGHbLIX Tesl.

11 KUIIACC

Tesa BpaleHus



LiunuHgpnyeckas MOBEPXHOCTb, 00pasytolime LUINHAPUYECKO MNOBEPXHOCTU, OCb
LUMMHAPUYECKON NOBEPXHOCTU. LinnmHap: ocHoBaHMSA 1 60KOBas MOBEPXHOCTb, 06pasyroLLas 1
0Cb; Nnowaab 60KOBOI M NOMHOW NOBEPXHOCTW.

KoHunyecKas MOBEPXHOCTb, 06pasytoLie KOHWYECKON MOBEPXHOCTM, OCb M BepLUMHa
KOHMYECKOM MNOBEPXHOCTW. KOHYyC: OCHOBaHMe W BepluMHa, 0bpasylowas WM ocb; naowagb
GOKOBOW M MOMHOM MOBEPXHOCTU. YCeUYEHHbIM KOHYC: 06pasyloLie 1 BbiCOTa; OCHOBaHUA U
60KoBas NOBEPXHOCTb.

Cdepa 1 Wwap: UeHTp, paguyc, AvameTp; Mowagb MOBEPXHOCTM cdepbl. B3avMHoe
pacrosnoXeHune cepbl U MIOCKOCTU; KacaTe/lbHas NioCKOCTb K cpepe; nowaas chepbl.

306padkeHne Ten BpaLLeHNs Ha NI0CKOCTW. Pa3BEpTKa LMANHAPA U KOHYCa.

KombuHaumn Ten BpaweHus M MHOrorpaHHMKOB. MHOrorpaHHuK, OMUCaHHbLIA OKOJOo
cthepsbl; cthepa, BNMCaHHAsA B MHOTOrpaHHUK, Uv TeM0 BpalleHus.

MoHATME 006 06bEMe. OCHOBHble CBOWCTBA O00BLEMOB Ten. Teopema 06 06bEMe
MPSAMOYro/ibHOrO Mapansienenvnesa v cneacrena U3 Heé. O6bEM UMIMHAPA, KoHyca. OObEM
Lapa v nnowaas cgepsl.

Mofo6bHble Tena B npoctpaHCTBe. COOTHOLUEHUA MeXAy MnIowagamu MoBepXHOCTEN,
06bEMaMM NOAOGHBIX Terl.

CeueHns uunmHgpa (napannenbHO W NepPneHAVKYNSPHO OCK), CeYeHMs KOHyca
(napannensHOe OCHOBaHMIO 1 NPOXOAsLLee Yepe3 BePLUNHY), CeHeHUs Liapa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha NI0CKOCTM 1 B NpocTpaHCcTBe. CIOXKeHWE Y Bbl4MTaHNE BEKTOPOB. Y MHOXEHWE
BEKTOpa Ha uucno. Pas3noXeHue BekTopa MO TPEM HeKoMMiaHapHbIM BekTopam. [Mpaswno
napannenenunega. PelleHne 3aaay, CBA3aHHbIX C MPUMEHEHMEM MPaBua AENCTBUI C BEKTOPaMK.
MpaAMoyronbHas cucTeMa KOOpAuHaT B MpocTpaHcTBe. KoopamHaTbl BekTopa. lMpocTeime
3afauM B KoopAuHatax. Yron Mmexpay BekTopamu. CkaffpHOe Mpou3sBefeHe BEKTOPOB.
BbluncneHve yrnos mMexay npsmbiMA M NAOCKOCTAMU. KOOpAMHATHO-BEKTOPHLIA METOA Mpw
peLLeH reoMeTPUYECKMX 3aaad.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHUS MporpaMmbl y4ebHOro npegmeta «MaTtemaTunka»
XapaKTepu3yTcs:

Fpamancxoe BOCIIMTAaHUE:

CPOPMMPOBAHHOCTLID  TPAXKAAHCKOA MO3MUMK  06Y4aroLerocs Kak akTMBHOMO U
OTBETCTBEHHOIO Y/ieHa POCCUIACKOro 06LLEeCcTBa, NPeAcTaBNeHneM O MaTeMaTUYeCKMX OCHOBAaX
(DYHKUMOHMPOBAHWS Pa3fIYHbIX CTPYKTYpP, SBAEHWIA, Npouefyp rpaXhaHCKoro obuiecTsa
(BbIGOPbI, OMpOCbI M Mp.), YMEHWEM B3aMMOAENCTBOBATb C COLMASIbHbIMU WHCTUTYTaMU B
COOTBETCTBMU C NX PYHKLMAMUN N Ha3HAYEHNEM.

HanHOTI/I‘IECKOB BOCIIMTaAHHUE:

ChOpPMMPOBAHHOCTHIO POCCUINCKON TPaXXAAHCKOA UAEHTUYHOCTU, YBXKEHUA K NPOLLIOMY
M HacTOsLLEMY POCCUICKON MaTeMaTWKM, LEHHOCTHbIM OTHOLUEHWEM K AOCTMXKEHWUAM
POCCUCKMX MaTeMaTUKOB M POCCUMICKON MaTeMaTM4ecKoW LUKOMbI, K MCMNOMNb30BaHWUIO 3TUX
[OCTVXKEHWI B APYIUX HayKaX, TEXHOMOMUAX, Chepax IKOHOMUKN.

Z[yXOBHO-HpaBCTBEHHOFO BOCIIUTAHUA:

OCO3HAHMEM  [yXOBHbIX LEHHOCTE POCCUIACKOro Hapoda; CHOpMUPOBAHHOCTbLIO
HPABCTBEHHOI0 CO3HaHWA, 3TUYECKOro MOBeAEHUS, CBA3AHHOMO C MPaKTUYECKUM MPUMEHEHNEM
[OCTVXKEHWIA HAYKW N [eATeNIbHOCTbHO YYEHOr0; OCO3HAaHWEM JIMYHOIO BKNaja B MOCTPOEHMe
YCTONYMBOro 6yAYyLLEro.

JcreTnyecKoe BOCIIUTAHHNE:

3CTETUYECKMM  OTHOLUEHWEM K  MUpY, BK/IOYadA  3ICTETUKY  MaTemaTuyecKmx
3aKOHOMEPHOCTe, O0ObEKTOB, 3afay, PeLeHW, PacCyXXAeHW; BOCMPUUMUYMBOCTBIO K
mMaTeMaT1yeCcKM acnekTam pas/iMyHbIX BULOB UCKYCCTBA.

Pdu3znyeckoe BOCUTAHUE:

ChOPMUPOBAHHOCTLID YMEHUA TNPUMEHATb MaTemaTMyecKne 3HaHUs B UHTepecax
340pOBOro 1 6e3onacHoro obpasa XWM3HW, OTBETCTBEHHOIO OTHOLLEHWUS K CBOEMY 3[40pPOBbIO
(3n0poBoe NUTaHWe, cOanaHCUPOBAHHBIA PEXMM 3aHATUA N OTAbIXa, PerynspHas uanyeckas
aKTMBHOCTb); (IM3NYECKOr0 COBEPLUEHCTBOBAHMSA, MPW 3aHATMSX CMOPTUBHO-0340POBUTE/IbHOM
[eATeNbHOCTbIO.

TpyaoBoe BocnuTaHue:

FOTOBHOCTbIO K TPYyfAY, OCO3HaHMEM LeHHOCTU TPYAON6Us; MHTEPecOM K pas/iIMyHbIM
cthepam NpoheccMoHanbHOM AeAaTeNbHOCTU, CBA3AHHLIM C MaTEMaTUKOW U € NPUNIOXKEHUAMM,
YMEHMEM COBepLUaTb OCO3HaHHbIV BbIGOp OyayLleil NpotheccMn N peannsoBbiBaTb COOGCTBEHHbIE
YKM3HEHHbIE M/1aHbl; FOTOBHOCTbKD W CMOCOOGHOCTbIO K MaTemaTu4eckoMy 00pa3oBaHUIO U
CaMo006pa30BaHM0 Ha MPOTSHKEHUM BCEA XKM3HW; FOTOBHOCTbIO K aKTUBHOMY Y4acTuO B
PeLLeHNM NPaKTUYECKMX 3a[a4 MaTeMaTUUECKOW HanpaBeHHOCTH.

9KoJ0rnUYecKoe BOCIIUTaHHue:

ChOPMMPOBAHHOCTHIO  3KOMOMMYECKOW KY/bTYPbl, MOHUMaHUEM B/UAHWS COLMASIbHO-
9KOHOMMYECKMX MPOLECCOB Ha COCTOSIHWME MPUPOAHOM WM COUMaIbHOW Cpefbl, OCO3HAHWEM
rnob6anbHOr0  XapakTtepa 3KONOTMYECKMX  Npo6fieM;  OpueHTauueld Ha  MpUMeHeHue
MaTeMaTUYeCKMX 3HaHWI 41 peLleHns 3afay B 0671aCTV OKpYXKatoLweld cpefbl, MaaH1MpoBaHMs
MOCTYIMKOB M OLEHKN NX BO3MOXHbIX NOCNEACTBUIA A/151 OKPY>KAIOLLEN cpefpbl.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:



CthOpMMPOBAHHOCTbHO  MMPOBO33PEHUSI, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHHO
Pa3BMTMS HAYKN M O6LLECTBEHHOM MPAKTUKKW, MOHUMaHMEM MaTeMaTU4YeCKOo HayKn Kak Cepbl
YeNoBEYECKON AesTeNbHOCTY, 3TaroB eé pasBUTUSA U 3HAUMMOCTY ANS PasBUTUS LIMBUM3ALINN;
OBNafeHNEM $I3bIKOM MaTeMaTWKW U MaTeMaTUYecKol KynbTypoli Kak CPeACTBOM MO3HaHUS
MUpa; TOTOBHOCTbK OCYLUECTBASATb MPOEKTHYH W WCCMefOBaTeNbCKY0 [esTeNbHOCTb
VHAVBUAYANLHO U B TPYMMe.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTanpeIMETHbIe pe3ynbTaTbl OCBOEHWS MPOrpamMMbl y4e6HOro npeameTa «MaTtemaTukar»
XapaKTepU3yloTCsl  OBNAfleHNEM  YHUBEPCATbHLIMW  nosnasamensuvimu  Oeticmeusmu,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCALbHOIMU — DecyIAmMUGHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCo8 00YyHarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIoWe20 Mupd,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBbie JlornuecKne AeiiCTBUs:

e BbIAB/IATbL N XapaKTEpPU30BaTb CYLIECTBEHHbIE MPU3HaKN MaTeMaTU4eCKnX 06'bEKTOB,
MOHATUIA, OTHOLLUEHUIA MEXAY NOHATUAMU; (HOPMYNMPOBATh OMpPEAEeNeHNUs MOHATUI;
yCTaHaB/IMBATb CYLLIECTBEHHbIV NPU3HaK Knaccudmkaumm, 0CHOBaHMS 1 0606LLeHUs
W CpaBHEHWS, KPUTEPMM NMPOBOAVMOrO aHaIn3a;

e BOCMpPWHUMATb, OPMYNMPOBaTb U NPe06Pa3oBbIBaTh CYXAEHUS: YTBEPAUTENbHbIE U
oTpuuaTenbHbIE, EAUHNYHBIE, YaCTHbIE U 06LLI|I/Ie; YC/10BHbIE;

e BbIAB/IATb MaTEMaTUYECKNE 3aKOHOMEPHOCTHU, B3aMMOCBA3N N NMPOTUBOPEYNA B (*)aKTaX,
JaHHbIX, Ha6]'|l0,EI|€‘HI/IFIX N YTBEPXKAEHUAX; MNpeanaratb KPUTEPUN ONA BbIABNEHUA
3aKOHOMEPHOCTEiN 1 NPOTUBOPEYNIA;

e fienatb BbIBOAbI C UCMO/Ib30BaHNEM 3aKOHOB JIOTMKW, AEAYKTUBHbIX U MHOYKTUBHbIX
yM03aKf|I'O‘-IEHVIVI, yMOSaKI'II'Ol-IeHI/lVl Nno aHaJ10Irnu;

e MPOBOAMTb CAMOCTOSTENLHO [0KA3aTeNbCTBA MATEMATUYECKMX YTBEPXKAEHUIA (MpsAMbe
M OT MPOTVMBHOrO), BbLICTPAVWBATL aprymMeHTauuio, MPUBOAUTL NPUMEPbI U
KOHTPMpPUMepbI; 060CHOBLIBaTb COGCTBEHHbIE CYXKAEHMS U BbIBOADI;

e BblGUPaTb CMOCO6 peLleHns YyyeGHOW 3afadun (CpaBHMBATL HECKONbKO BapuaHTOB
peLLeHwsi, BbIGUpaTh Hanbonee NOAXOAALMIA C YH4ETOM CAMOCTOSITE/NIbHO BblAENEHHbIX
KpuTepues).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

e ICNO/b30BaATb BOMPOCHI KaK I/ICCﬂG,EI,OB&TG]'IbCKVIVI NHCTPYMEHT NO3HaHUA,
(hopmy/MpoBaTh BOMPOChI, (IMKCUPYIOLLE NPOTUBOPeUne, NPO6IEMY, YCTaHaBIMBATbL
MCKOMOE W [laHHOe, (hopMMpOBaThb TWUNOTe3y, apryMeHTUPOBaTb CBOH MO3ULMIO,
MHEHMe;

e POBOAWTbL CAMOCTOSITE/IbHO CMAaHUPOBAHHbIA  3KCMEPUMEHT, WCCNeA0BaHME MO
YCTaHOBJ/TIEHWUIO OCOOEHHOCTE MaTeEMATMYecKoro 00bEKTa, SIBNEHUS, npouecca,
BbISIBNIEHNIO 3aBUCUMOCTEN MeXAy 06beKTamm, SBNEHUAMU, MPOLLECCaMi;

e CaMOCTOSTE/IbHO  (HOPMYNMpPOBaTh  0606LLUEHNS U BbIBOAbI MO  Pe3y/bTaTam
MPOBEJEHHOr0 HABNIOAEHWSA, UCCNeN0BaHNSA, OLEHNBATb [OCTOBEPHOCTb MOMYYEHHbIX
pe3y/nbTaToB, BbIBOAOB U 0606LLEHNI;



e [POrHO3MpoBaTb BO3MOXKHOE Pa3BUTME NPOLIECCa, & TaKXKe BbIABUIaTb NPEANON0XeHUs
0 €ro pasBUTUM B HOBbIX YC/TOBUSAX.

Pabora ¢ unopmanmeii:

e BbIFBNATL Ae(hULNTBI MHOPMALMK, SaHHBIX, HEOOXOAMMbIX [/1 OTBETAa Ha BOMPOC U
[NA peLleHns 3aaun;

e BblOMpaTb WH(OPMaLUMIO U3 WUCTOYHUKOB Pa3/IMyHbIX TWMOB, aHaIM3MPOBATb,
CUCTEMATU3NPOBATbL U MHTEPNPETMPOBATh MH(OPMALMIO Pa3/INYHbIX BUAOB U (HOPM
npescTaB/eHNs;

e CTPYKTypupoBaTb WHQOpMaLMiO, MpPeaCTaBNATb €€ B pas/iMyHbIX  (opmax,
WNTIOCTPUPOBATDL Ipafinyecku;

e OUEHMBaTb HaAEXKHOCTb WHMOPMaLUN MO CaMOCTOATENIbHO CHOPMYINPOBAHHBIM
KpUTEPUAM.

2) VHhusepcanvnvle KOMMYHUKAMUGHbIE Oelicmsus, 06ecnewusaom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOE 00YYATOUWUXCA.

OO0uenne:

e BOCMPUHUMATL U (DOPMYNINPOBATL CYXXAEHUA B COOTBETCTBMU C YCNOBUSAMU U LLENAMM
00LLEHNS; ACHO, TOYHO, FPamMOTHO BbIpaXaTb CBOK) TOYKY 3PEHUS B YCTHbIX U
NMNCbMEHHbIX TeKCTax, AaBaTb NMOACHEHWA MO XO4Y peLleHns 3a4ayn, KOMMEHTMPOBATb
MOJTyYeHHbIN pe3ynbTaT;

e B X0fe 006CYyXaeHuWs 3a7iaBaTb BONPOCHI MO CYLLECTBY 06CY)KAaeMOin TeMbl, NPO6IeMbl,
pelaemMoil  3agaun, BbiCKasblBaTb WAEW, HaUeNeHHble Ha MOUCK  peLLeHWs:;
COMOCTaB/NATL CBOM CY)XXAEHWS C CYXAEHUAMU [pYyrnx Y4yaCTHUKOB Auanora,
06Hapy>XmBaTb pa3/inyme U CXOACTBO MO3MLUMIA; B KOPPEKTHON (hopme PopMynmpoBaThb
pa3Hornacus, CBOM BO3PaXKEHUS;

e TpeACcTaBNATb pe3ynbTarbl peLleHns 3atadn, IKCNnepumMeHTa, UCCNefoBaHus, NPOeKTa;
CaMOCTOATE/IbHO BblOMpaTh (hopMaT BbICTYMN/IEHUA C YYETOM 3afay MpeseHTauum u
0COBEHHOCTE ayanMTOpUN.

CoTpyaHunuecTBo:

e MOHUMAaTb M WCMNOMb30BaTb NPEUMYLLECTBA KOMaHAHOW WM MHAMBUAYaNbHOW PaboThl
NpY PeleHnn Yy4ebHbIX 3adad; MNpPUHMMATb Lefb COBMECTHON AesTeNbHOCTH,
NNaHWpoBaTb OpraHu3auMio COBMECTHOM paboTbl, pacnpefensTb Buabl paborT,
[orosapmeartbCs, 006CYyXaTb Npouecc M pesynbTaT paboTbl; 0600wWaTh MHEeHUs
HECKOMbKUNX NHOAeN;

e yYyaCTBOBaTb B rpynmnoBbIX hopmax paboTbl (06CYXAeHNS, 0OMEH MHEHWIA, «MO3r0Bble
LUTYPMbI» W WHbIE); BbIMNOMHATL CBOK 4YacTb PaboTbl M KOOPAMHWMPOBATH CBOM
AEVCTBUSA C APYTUMM YNeHaMU KOMaHAbI; OLLEHMBATb Ka4eCTBO CBOEr0 BK/ada B 00N
MPOAYKT MO KPUTEPUAM, CPOPMYNMPOBAHHBLIM YHaCTHUKaMMN B3aMOLENCTBUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvicilo8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3anus:

e COCTaB/IATL M/1aH, A1roOpUTM peLLeHns 3a4a4u, BbioMpaTb Cnocob peLleHns ¢ y4EToM
VIMEIOLLIMXCS PeCYPCOB M COBCTBEHHbLIX BO3MOXHOCTENM, aprymMeHTMpoBaTh 1
KOPPeKTUPOBaTb BapWaHTbl PELLEHWIA C YYETOM HOBOI MHhopMaLuN.

CaMOKOHTPOJIb:



e BNafeTb HaBblKaMi MO3HaBaTeNbHOM pPediNeKCUM KakK OCO3HaHWs COBepLUaeMbIX
[ECTBUIA M MbICUTENbHBIX MPOLIECCOB, WX pe3ynbTaToB; BMafeTb Croco6amu
CamMOrMnpoBEPKM, CaMOKOHTPONIS Mpouecca M pesy/bTaTta PeLleHus maTeMaTuyeckol
3ajaun;

e MpeABMAETb TPYAHOCTM, KOTOPbIE MOFYT BO3HUKHYTb MPW PELLEHUN 3afaul, BHOCUTb
KOPPEKTUBbI B AEATENIbHOCTb Ha OCHOBE HOBbIX 0OCTOSITE/NLCTB, JaHHbIX, HalAEHHbIX
OLLNGOK, BbISB/IEHHbIX TPYAHOCTEI;

e OLEHMBAaTb COOTBETCTBME pe3ynbTaTa LEMM W YCNOBUSIM, OOBACHSTb MPUUMHDI
[OCTUXKEHUS WU HEAOCTVDKEHVS| pe3y/bTaToB AeATeNbHOCTW, HaxOAuTb OLUMOGKY,
[aBaTb OLIEHKY MPUOGPETEHHOMY OMbITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OneprpoBaTb NOHATUAMMW: TOUKa, NPsSMast, NIOCKOCTb.

MpPUMEHSATL aKCMOMbI CTEPEOMETPUM W CNEACTBUA U3 HUX MPU PeLLeHUn reOMeTPUYECKNX
3afau.

OnepupoBaTb  MOHATUAMW: NapanieNlbHOCTb UM NEPMEHANKYNSAPHOCTL  MPAMbIX 1
M10CKOCTEN.

KnaccugunumpoBatb B3aMHOE pacrofioXXeHre NPAMbIX Y NIOCKOCTEN B NPOCTPaHCTBE.

OnepupoBaTb MOHATUAMWU: ABYFPaHHbIA  Yron, rpaHnu ABYrpaHHOro yria, pe6po
ABYIPaHHOr0 Yrna; MMHEeNHbI Yyron AByrpaHHOro yrna; rpagycHas Mepa AByrpaHHoro yrna.

OneprpoBaTb MOHATUAMWU: MHOTFOrPaHHWUK, BbIMYK/bIA W HEBLINYK/bIA MHOrOrpaHHUK,
3/1EMEHTbI MHOFOrpaHHMKa, NPaBUbHbIA MHOFOrPaHHUK.

Pacno3HaBaTb OCHOBHbIE BUAbl MHOFOrpaHHWKOB (MMpamuaa; nNpusMa, NpsMOYrosbHbIN
napannenenuneq, Kyo).

KnaccugpuumpoBaTb  MHOrOrpaHHWKW, BblGMpas OCHOBaHWA Ans  KnaccudmKaumm
(BbIMYKNblE W HEBbINYK/ble MHOFOrPaHHWKK; MNpPaBUbHbIE MHOrOrPaHHWKK;, MpsMble W
HaK/IOHHbIe NPU3MbI, Napasnenenunesbl).

OnepupoBaTb NOHATUAMMU: CEKYLLas NNOCKOCTb, CEYEHMEe MHOTOrpaHHUKOB.

OOGBACHATb NPUHLMMNBI NOCTPOEHUSA CEYEHWIA, MCNO/Mb3YA METOZ CNefoB.

CTpouTb CeYeHMs MHOFOrpaHHMKOB METOAO0M C/ef0B, BbIMOMHATL (BbIHOCHbLIE) MIOCKME
yepTeXn 13 PUCYHKOB MPOCTbIX 06BbEMHbIX (IUTYp: BUL, CBEPXY, COOKY, CHU3Y.

PewaTb 3afayuM Ha HaxOXAeHMe reoMeTpUYECKMX BEAMYMH N0  obpasyam  Maun
anropuTmMam, MNPUMEHsAS W3BECTHblE aHaIMTMYECKMe METOAbl MPU  PeELeHMU CTaHAapPTHbIX
MaTeMaTU4yeCcKMX 3afay Ha BbIUYWCMEHWE PACCTOAHWI MeXAy ABYMS TO4YKamu, OT TOYKM A0
MPAMOIA, OT TOYKM [0 NNOCKOCTM, MEXAY CKPELLMBAOLLMMMCA MPSAMbIMU.

PewaTb 3afayuM Ha HaxOXAeHMe TreOMEeTPUYECKUX BEAMYMH N0 obpasyam  uau
a/iropuTMam, MNPUMEHSAS W3BECTHblE aHaIMTUYECKMe MeTOAbl MPU PeleHUMn CTaHAapTHbIX
MaTeMaTUYeCcKMX 3afay Ha BblYWC/IEHME YII0B MEeXAY CKPeLLVBaoWMMUCA NPAMbIMUA, MEXIY
MPAMON 1 NNOCKOCTbIO, MeXAY NIOCKOCTAMU, ABYrPaHHbIX YI/I0B.

Bbluncnsate 06bEMbI U MIOLWAAM NOBEPXHOCTEN MHOrOrpaHHUKOB (Mpu3ma, nupamunga) ¢
NPUMeHeHWeM  (JOPMYN; BbIYUCAATb  COOTHOLUEHMS  MeXay NiowagsmMm  noBepxXHOCTEN,
06bEMamy NOLO6GHBLIX MHOTOrPaHHUKOB.



OnepvipoBaTb MOHATUAMMW: CUMMETPUA B MPOCTPAHCTBE; LEHTP, OCb M M/I0CKOCTb
CUMMETPUN; LLeHTP, OCb M NIOCKOCTb CUMMETPUM (PUTYPBbI.

3BnekaTb, Npeobpa3oBbiBaTb Y MHTEPNPETUPOBATL MH(OPMALMIO O NMPOCTPAHCTBEHHbIX
reoMeTPUYECKMX PUrypax, NPeLCcTaB/eHHY0 Ha YepTeXKax 1 PUCYHKaX.

MpUMeHATb  reoMeTpuyeckne (akTbl [N19  PeleHnss CTepeoMEeTPUYECKMX  3afad,
npeanonaratoLLMX HECKONbKO LUAroB pPeLUeHns, ecin YCNoBUA MPUMeHEHUS 3aflaHbl B SBHOM
(hopme.

MpUMeHATb NpocTeiilune NporpamMHble CpPefcTBa M 3M1EKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbI MPY PeLLeHN CTEPEOMETPUYECKIMX 3aau.

MpuBOAWUTL NPUMEPbI  MaTeMaTUYeCKUX 3aKOHOMEPHOCTe B MNPUPOLE W XKWU3HMU,
pacno3HasaTb NPOsB/IeHNE 3aKOHOB FreOMETPUM B UCKYCCTBE.

MPUMEHATb NOMyYeHHble 3HAHWS Ha MPaKTWKe: aHa/IM3MPoBaTh peasibHble CUTyauun u
MPUMEHATb  M3YyYeHHble MOHATUA B MpoUEecce MOWUCKA  PeLUeHWs  MaTeMaTUyecku
chopMynIMpoBaHHOW MPOG/EMbI, MOAENMPOBaTL peasibHble CUTYaUMWM Ha A3blke reoMeTpuu,
nccnesoBaTb MOCTPOEHHbIE MOZEMN C UCMONb30BaHWEM FEOMETPUYECKUX MOHATWIA U TEopeM,
annapata anre6pbl; peluaTb NPaKTUYECKMe 3a1a4n, CBA3aHHbIE C HAXOXAEHNEM FeOMeTPUYECKNX
BE/INYNH.

11 KJIACC

OnepupoBaTtb MOHATUAMU: LUMAMHAPUYeCKas MOBEPXHOCTb, ob6pasytoLme
LUMAMHAPUYECKOW NOBEPXHOCTM; LMANHAP; KOHMYeCKas NOBEPXHOCTb, 00pasytoLLmMe KOHUYECKO
MOBEPXHOCTU, KOHYC; Chepryeckas NOBEPXHOCTb.

Pacro3HaBaTtb Tefa BpalleHms (LMnnHAp, KOHYC, cdepa v wap).

O6BACHATL CNOCOOLI NOMYYEHNS TEN BPALLEHNS.

KnaccuhunumposaTh B3aMHOE pacrnofioXKeHne cepbl U NI0CKOCTH.

OnepupoBaTb MOHATUAMW: LIAPOBON CErMeHT, OCHOBaHWe CermMeHTa, BbICOTA CErMeHTa;
LLIApOBOIA €O, OCHOBaHWE LLIAPOBOro C0S, BbICOTA LUAPOBOr0 C/0S; LAPOBOM CEKTOP.

Bbluncnate 06bEMbI M NOWaAM NOBEPXHOCTEN Ten BpalleHWs, FEOMETPUYECKUX Ten ¢
MPUMeHEHVEM (hopMyII.

OnepupoBaTb MOHATUAMU: MHOFOrPaHHWK, BMWCaHHBIA B Cepy M ONUCaHHbIA OKOJO0
cthepsbl; cthepa, BNMCaHHAsA B MHOTOrPaHHWUK W TeNo BpaLLeHus.

BbluncnaTb COOTHOLLEHMS MeXAY NNOWaAaM/M MOBEPXHOCTE U 06bEMamy MOLOGHbIX
Ten.

N306paxaTb M3y4vaeMble (Urypbl OT PYKM W C MPUMEHEHMEM MPOCTHIX YEePTEXKHbLIX
WNHCTPYMEHTOB.

BbINONHATL (BbIHOCHBIE) MIOCKME YEPTEXM M3 PUCYHKOB MPOCTbIX 06BEMHBIX (UTYP: BUA
CBepXyY, COOKY, CHU3Y; CTPOUTb CEUYEHNS TeN BPaLLEHWS.

3BnekaTb, UHTEPNPETUPOBaTb M NPeobpa3oBbiBaTh MHHOPMALMIO O NPOCTPAHCTBEHHbIX
reoMeTpUYecKnX urypax, NpeAcTaBIeHHYO Ha YepTeXax U pUCyHKax.

OnepupoBaTb NMOHATNEM BEKTOP B MPOCTPAHCTBE.

BbINONHATL [AENCTBUA CNOXEHWUSA BEKTOPOB, BblYMTAHWUSA BEKTOPOB U YMHOXEHUS BEKTOPA
Ha YMCNOo, OOBACHATL, KaKMMU CBOMCTBAMMW OHW 06/1a4atoT.

MpUMeHATL NPaBWIO Napainenenunnesa.



OnepupoBaTb MOHATUAMU: [EeKapTOBbl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAY/b
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATbl BEKTOPa, Yron MeXiay BeKTopaMu, CKansipHoe
NPOon3BefieHNe BEKTOPOB, KO/INIMHEapHble N KOMMIaHapHbIe BEKTOPbI.

HaxoauTb CymMMy BEKTOPOB U NPOU3BEAEHME BEKTOPA Ha YMCAO, YroNl MeXAy BeKTopamu,
CKansapHoe Npou3BefeHne, pacKnafplBaTb BEKTOP NO ABYM HEKONMHEeapHbIM BEKTOPaM.

3agasathb MI0CKOCTb YpaBHEHNEM B [JeKapTOBOW CUCTEME KOOPAMHAT.

MpUMeHATL  reomeTpuyeckme (hakTbl A1 pelleHnsi  CTepeoMeTpUYecKuUX — 3afad,
npeanonaratoLLMX HECKONbKO LUAroB PeLUeHWs, ecin YCoBMA MPUMEHEHUS 3aflaHbl B SBHOM
(hopme.

PelwlaTtb NpocTeiLllne reoMeTpuYecKmne 3afaqm Ha npuMeHeHne BEKTOPHO-KOOPANHATHOIO
MeToja.

PelwaTb 3afayn Ha [A0Ka3aTeNbCTBO MaTeMaTMYeCKMX OTHOLUEHWIA W HaxXOoXeHue
reoMeTpUYEeCKMX BeNIMYMH Mo obpas3uyam Wav anroputMmam, NPUMEHsS M3BECTHbIE METOAbl NpK
peLLeHnmn CTaH4apTHbIX MaTeMaTUYeCcKmnX 3agay.

MpyYMeHATb NPOCTeNLINe MporpaMMHble CpPeAcTBa M 3MEeKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbI MPY PeLLeHNIN CTEPEOMETPUYECKMX 3aau.

MpuBOAWUTL NpUMEPbl  MaTeMaTUYeCKMX 3aKOHOMEPHOCTEN B MPUPOL4E W XKU3HW,
pacrno3HaBaTb NPOsB/EHVE 3aKOHOB FeOMETPUN B UCKYCCTBE.

MpUMEHSATb NONYYeHHble 3HAHMS Ha MPaKTUKE: aHa/IM3MPOoBaTb peasibHble CUTyauun U
MPUMEHATb  U3YYeHHble MOHATUS B MNpouecce MNOMCKa  pelleHus  MaTemaThyecku
chopMynMpoBaHHO/ MpPo6AeMbI, MOAENMPOBaTL pPeabHble CUTYaUMWM Ha A3blke reoMeTpum,
nccnefoBaTb NMOCTPOEHHbIE MOAENN C MCMOMb30BaHMEM FEOMETPUYECKMX MOHATUIA U TEOPEM,
annapara anrebpbl; pewwartb NpakTUYeCKme 3a4a4um, CBA3aHHble C HaXOX/AEHNEM FreOMEeTPUYECKNX
BE/INYUMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosaudecTBO 4yacoB DJIeKTPOHHbIE OcHoBHBIE BH/IBI 1€ATEJIbHOCTH
Ne  HaumeHoBaHue
Bc Konrpo IIpakrn (undposbie) o0yuauuxcsi
n/  pa3aeioB U TeM
er JbHbIE YeCKHue oOpa3oBareJibHbIE
n NporpaMMbl
0 padorbl  padoTbl  PeECypChI
Paznen 1. BBenenue B cTepeoMeTpHIo
OCHOBHbIE NOHATUA AxTyanmu3upoBath (PaKTbl U METOAbI NAHUMETPUN,
CTEepPeoMETPUM: TOUKa, PENEBAHTHBLIE TEME.

Mosyuars NpeAcTaBeHNs 0 NPOCTPAHCTBEHHbIX
fpAMas, MocKoCTe, (hurypax, pasémpaTb NpocTeliLlume npasuia N306pakeHms
I'IpOCTpaHCTBO. 3TUX (py”'yp_

Mpasuna n3obpaxeHus H3o6paxkaTs NPAMYIO U NJIOCKOCTb Ha PUCYHKE.
1.1 Ha pUCYHKaXx: 1 P3LU 10 knacc _ Pacnosnasath MHOTOMPaHHUKK, Mupamuay, Kyo,
https://resh.edu.ru/subject/17/1 = Ha3blBaTb WX 3/1EMEHTBI.
M306pa)KeHvMﬂ 0/ Jenath PUCYHOK Ky6a, NMpamMufbl, HAXOAWUTb OLUMGKM B
MN/I0CKOCTEN, M3LU 10 knacc HEBEPHbIX N300paXKEHNSIX.
napannenbHbIX NPSMbIX https://uchebnik.mos.ru/catalo = 3makomuTBCSI C CEYEHNAMUN, C METOLOM CNEAO0B;
(OTPE3KOB), CEpEeaMHbI gue?aliases=lesson_template.v = 1CMONL30BaTh ANA NOCTPOEHWS CEUEHNS METO/, CNefioB,
ideo_lesson,video&subject_pr | KpaTKO 3anucbiBaThb LIary MoCTPOEHUs CeYeHUs.
OTpeska ogram_ids=31937339,3266302 Pacmo3naBaTh BW[ CEYEHNS N OTHOLLEHWIA, B KOTOPbIX
MoHATKA: 3,31937337&class_level _ids=  ceueHune aenut pebpa Kyba, HaxoaWUTb NOLLaAb CEUEHNS.
nepeceKaroLLmecs 11,10 Hcnoan3zoBaTh no,q96|/|e Mpy peLleHnm 3atay Ha
1.2 A — 5 MOCTPOEHME CEYEHWIA.
' ' 3HAKOMHTHCS ¢ AKCMOMATUYECKM NOCTPOEHNEM
nepecekaronecs CTEPEOMETPUM, C aKCMOMaM CTEPEOMETPUN U

npsamas u nNI0CKOCTb

3HAaKOMCTBO C
1.3 1
MHOrOrpaHHUKamu,

CNeACTBUSIMU U3 HUX.
NiutiocTpupoBaTh aKCYOMbl PUCYHKaMU 1 NpYMepamm
13 OKpYXKatoLLein 06CTaHOBKM



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

n306paxkeHne
MHOrOrpaHHMKOB Ha
PUCYHKaX, Ha
MPOEKLIMOHHBIX
yepTexax

1.4

HauanbHble cBegeHus o
Kybe 1 nupamuge, nx
pa3BEPTKN U MOLENN.
CeyeHusa
MHOrorpaHH1KoB

1.5

MoHATne 06
aKCMOMaTNYECKOM
NOCTPOEHNN
CTEPEOMETPUN:
aKCOMbI CTepeoMeTpUm
1 CNeACTBUS U3 HUX

MToro no pasgeny
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Pasznea 2. Ilpsimble U IUIOCKOCTH B mpocTpaHcTBe. [lapauiesibHOCTH NPAMBIX

M IJIOCKOCTEeH

2.1

2.2

B3anmHoe
pacnosioXXeHne NPAMbIX
B NPOCTPaHCTBE:
nepecekaroLmecs,
napansiesnbHble 1
CKpeLLmBaroLLmecs
npsvble

MapannensHoOCTb

P3OLL 10 knacc
https://resh.edu.ru/subject/17/1
0/

M3LU 10 knacc
https://uchebnik.mos.ru/catalo
gue?aliases=lesson_template,v
ideo_lesson,video&subject_pr
ogram_ids=31937339,3266302

3,31937337&class level ids=
11,10

AKTyanu3upoBathb (aKTbl U METOAbI NIAHUMETPUN,
peneBaHTHbIE TeMe, MPOBOAUTL aHaI0r NN,

MepeuncasTh BO3MOXHbIEe CNOCOObI PACMOIOXKEHNSA ABYX
NpPsAMbIX B NPOCTPAHCTBe, UNMHCTPUPOBATL UX Ha
npumepax. Jlasats onpenesenne CKPELLIMBAKOLLINXCA
NpsMbIX, (HOPMYNMPOBATb NPU3HAK CKPELLMBAIOLLIMXCS
NPAMBIX U NPUMEHATL €ro Npu peLleHnn 3agay.
Pacno3naBath NPU3MY, HasbIBaTb €8 3/IEMEHTLI.
CTtpouth CeYeHNA NPU3MbI Ha TOTOBLIX YepTeXax.
Iepeunciasitb BO3MOXHbIE CMOCOObI B3aUMHOI0



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

NPAMBIX U NMI0CKOCTEN
B NPOCTPaHCTBE:
napannesbHble Npsimble
B NPOCTPAHCTBE;
napansieNlbHoCTb TPEX
NpSMbIX

2.3

MapannenbHoOCTb
NPAMbIX W MI0CKOCTEN
B MPOCTPaHCTBe:
MapannenbHOCTb
MPAMOI 1 NNOCKOCTU

2.4

Yrnbl C
CoHarpas/ieHHbIMN
CTOpOHaMu

2.5

2.6

2.7

2.8

Yron mexay npsMbiMn
B MPOCTpPaHCTBe

MapannenbHoOCTb
MN/IOCKOCTEN:
napanenbHble
MJI0CKOCTH

CsoiicTBa
napannenbHbIX
M/I0CKOCTEN

MpocTeiwne
MPOCTPaHCTBEHHbIE
(rypbl Ha NNOCKOCTHU:
TeTpasap, Kyo,
napannenenunes,

pacnosioXeHns NPAMOiA 1 NIOCKOCTU B MPOCTPAHCTBE,
MPUBOAMTL COOTBETCTBYIOLLIME MPUMEPbI U3 PeasbHOW
XNU3HN.

JaBath onpejejeHue napanie/ibHoCTV NPSMOi 1
NNOCKOCTW.

®opMy.IHPOBATH MPU3HAK NaPaNeNIbHOCTU NPSMONA U
MN0CKOCTW, YTBEPXKEHVE O NPAMON MepeceyveHmns AByX
NI0CKOCTeN, NPOXOAALLMX Yepe3 napasiesibHble NpsMble.
Peurats NpakTUYecKye 3aa4uv Ha NOCTPOEHNE CeYEHWIA
MHOTOr paHHMKa.

OO0BsICHATH C/TyYan B3aMMHOIO PacrosioKeHus
NN0oCKoCTel. JlaBaTh onpeesenue napaiienbHbIX
MN0CKOCTel; NPUBOAUTL MPUMEPbI U3 PEasIbHON XM3HU U
OKPYXXatoLLIei 06CTaHOBKW, UNMIOCTPUPYIOLLMe
napannenbHOCTb MI0CKOCTEN.

Hcnoas3oBaTh NPU3HaK NapaiiebHOCTN ABYX
M10CKOCTel, CBOCTBA NapasieNlbHbIX M10CKOCTEN Npu
peLleHnn 3aga4 Ha NOCTPOEHMe.

OOBsICHATD, YTO Ha3blBaeTCA NapainenbHbIM
MPOEKTUPOBAHMEM N KaK BbIMOHAETCA NPOEKTUPOBaHME
(hUryp Ha njiocKoCTb.

H306paxkats B Napa/iie/IbHON NPOeKLMN pas/inyHble
reoMeTpUYecKue urypebl.

MopneaupoBaTh peasibHble CUTYaLNK Ha A3bIKe
reomeTpun, UccnefoBaTb NOCTPOEHHbIE MOAENN C
1CMNO/b30BAHNEM FEOMETPUYECKMX MOHATUIA.
Hcnoas3oBaTh NPUY peLleHny 3a4ay Ha rnocTpoeHue
CeYeHW NOHATUE NapaneNlbHOCTH, NPU3HAKWU 1 CBOCTBA
napannensHbIX NPAMbIX Ha NI0CKOCTH




2.9

2.10

[MoCTpoeHMe ceyeHuni
IMocTpoeHne ceveHnii

KoHTposbHas paboTa
no Teme "Tpamble 1
MN/IOCKOCTN B
MpOCTPaHCTBeE.
MapannenbHoOCTb
NPAMbIX 1 NocKocTen"

Toro no pasgeny
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Paszgea 3. [lepneHauKyISIPHOCTH NPAMBIX M INIOCKOCTEH

3.1

3.2

MepneHANKYNApPHOCTb
MPAMOK ¥ NNOCKOCTK:
neprneHAnKYNAapHble
npamble B
npocTpaHCcTBe

MpsMble NapannenbHble
1 NepneHanKynsipHbIE K
MAOCKOCTM

3.3

Mpu3Hak
nepneHANKyYnapHoOCTU
MPAMOK ¥ NNOCKOCTK

3.4

3.5

Teopema 0 NpsMOiA
nepneHAVKYNsApHoOW
MA0CKOCTK
MepneHAnKynNap u
HaK/IOHHbIE:

POLLU 10 knacc
https://resh.edu.ru/subject/17/1
0/

M3LU 10 knacc
https://uchebnik.mos.ru/catalo
gue?aliases=lesson_template,v
ideo_lesson,video&subject pr
ogram_ids=31937339,3266302

3,31937337&class level ids=
11,10

AKTyaau3upoBaTh (DaKTbl Y METOLbI MIAHUMETPUN,
peneBaHTHbIe TemMe, MPOBOAWTL aHaNIor M.
O0BsICHATD, KaKOW Yron Ha3bIBaeTCa Yrnom Mexay
rnepeceKaroLLMMUCA NPAMbIMUA, CKPELLMBAIOLLMACS
NPAMbIMW B NPOCTPaHCTBE.

JaBath onpeaejaenue NeprneHANKyAPHbIX NPAMbIX 1
NPAMONA, NepneHANKYIAPHONA K MI0CKOCTY.
Haxoautsb Yr/ibl MEXAY CKPELLMBAOLLMMMCA NPAMbIMUA B
Ky6e 1 nupamuge.

IIpuBOAUTH MPUMeEPBI U3 PeasbHOM XKU3HU 1
OKpY>KatoLLiei 06CTaHOBKM, UMKOCTPUPYHOLLME
nepneHANKYNSPHOCTb NPSMbIX B MPOCTPAHCTBE U
nepneHAnKYNSPHOCTb NPAMON K NIOCKOCTMK.
®opmyupoBaTh NPU3HAK NepPreHaVKYNApHOCTY
MPAMOI 1 NIOCKOCTM, NPUMEHATb €r0 Ha NPaKTUKE:
06BACHATL MepneHAVKYNAPHOCTL pebpa Kyba un
AViaroHav ero rpaHn, KoTopas ero He COLEPXMUT,
Haxo4uTb A/IMHY AuvaroHany Ky6a. BblumcnsTb BbICOTY
NpaBUIbHON TPEYrobHOM 1 NPaBW/IbHOM
4eTbIPEXYrofibHOW nNupaMug, no AvHam péodep. Pemarnb
3a/1a4M Ha BbIYMC/IEHNS, CBA3aHHbIE C



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

paccTosiHWe OT TOUKU
[0 NI0CKOCTH,
paccTosiHWe OT NPAMOM
[0 NI0CKOCTU

nepneHANKYNSPHOCTbLIO NPAMON U MI0CKOCTH, €
MCNOMb30BaHWEM MPUN PELLEHNI NNaHUMETPUYECKMX
(haKTOB 1 METOLOB.

OOBsICHATH, YTO HA3bIBAIOT NEPNEeHAMNKYNAPOM U
HaKNOHHOW 13 TOYKM K NIOCKOCTU; NPOeKLei
HaK/IOHHOW Ha MI0CKOCTb.

OO6BACHATb, YTO Ha3bIBAETCA PACCTOAHMEM: OT TOUKM [0
NAOCKOCTU; MeXAY NapainenbHbIMU MI0CKOCTAMU;
MeXay NPsAMOiA 1 napannenbHOR e NN0CKOCTbIO; MeXAay
CKpeLLMBAOLLMMUCA NPAMBIMU.

HaxoauThb 3TV pacCTOAHNSA B NPOCTbIX Cyyasx B Ky6e,
nupamuae, npusme.

MoaeanpoBaTh Pea/ibHble CUTyauumn Ha A3blke
reomMeTpuK, UccnefoBaTb NOCTPOEHHbIE MOAENN C
1NCNO/Mb30BaHNEM reOMETPUYECKNX MOHATUIA.
Hcnoas3oBaTh NPV PeELLEHNN 33a4 Ha MOCTPOEHNE
ceyeHuin Teopemy Mudaropa, CBOMCTBA NPAMOYTOMbHbIX
TPeyrofbHNKOB

Toro no pasgeny
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Paznea 4. Yribl Mexay NpAMbIMHA U IJIOCKOCTAMM
YT bl B TPOCTPAHCTBE:

4.1 Yron Mexay npsimoii u 1
M0CKOCTbHO
[BYyrpaHHbIii yron,

4.2 NIMHENHbINA yron 2
ABYrpaHHOro yrna
MepneHANKYNApHOCTb

43 NNOCKOCTEN: NPU3HaK 3
nepneHanKyNSpHOCTM
[BYX N/IOCKOCTEN

P3LU 10 knacc
https://resh.edu.ru/subject/17/1
0/

M3LU 10 knacc
https://uchebnik.mos.ru/catalo
gue?aliases=lesson_template,v
ideo_lesson,video&subject_pr
ogram_ids=31937339,3266302

3,31937337&class level ids=
11,10

AKTyaam3upoBath (akTbl U METO/bI NNAHUMETPUN,
peneBaHTHbIE TEME, MPOBOAUTL aHaNOM NN,

JlaBaTh onpenesenune yrna Mexay npsiMoii n
MAOCKOCTbHO, (HOPMY/IMPOBATh TEOPEMY O TPEX
nepreHanKynspax 1 06paTHYo K Heil.

HaxoauTs Yron MeXAy NpsiMoii 1 NAOCKOCTbIO B
MHOTOrpaHHIKe, pacCTosHME OT TOUKU [0 NPSIMOIA Ha
MAOCKOCTK, UCMO/b3Ys TEOPEMY O TPEX
nepneHAnKynspax. NMpoBOAUTbL Ha YepTexe
nepneHANKYSP: 13 TOUKM Ha MPSIMYHO; U3 TOUKU Ha
MAOCKOCTb.

JlaBaTh ONpe/eNieHe BYrPaHHOrO yrna v ero



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

Teopema 0 Tpéx

3nemMeHTOB. OGBLACHATL PABEHCTBO BCEX SIMHENHBIX YT/I0B

4.4 nepreHanKynspax 3 ABYrpaHHOro yrna. 5
HaxoauTh Ha YepTexe 4BYrpaHHbIN yron npu pebpe
nupamugbl, NPU3MbI, Napaiienenunesa.
JaBaThb onpemeseHune Yria Mexay niockoCTAMM.
KoHTposnbHas paboTta JaBatb onpenenenne 1 popMyJIMpoOBaTh NPU3HAK
Mo TemMam B3aMMHO NepneHANKYNAPHbIX NNOCKOCTEN.
" Haxoauts yr/ibl MeXAy NI0CKOCTAMM B Kybe 1
rlepI'IEH,CI,I/IKy]'IﬂpHOC'Eb nMpammnae.
4.5 MPAMBIX 1 N0CKOCTEN"” 1 Hcnoan3oBaTh NPY PELLEHN 33/]a4 OCHOBHbIE TEOPEMb!
n "Yrnbl MeXxay N MeTobl NNaHUMETPUN.
MPSMbIMY 1 MoaeanpoBaTh Pea/ibHble CUTyauumn Ha A3blke
" reoMeTpuK, uceaeaoBaTh NOCTPOEHHbIE MOAENN C
rinockocTAMA CMO/Ib30BAHNEM FEOMETPUYECKNX MOHSATUIA.
Hcnosb3oBate Npy peLLieHnmn 3a4ay Ha NOCTPOEHNE
CeYEHWIN COOTHOLLEHNS B NPSAMOYTO/IbHOM TPeYrobHMKe
Toro no pasgeny
10
Pazgen S. MHOrorpaHHuKHU
MoHATMe AKTyamu3upoBath (PaKTbl Y METOAbI MIAHUMETPUN,
MHOrOrpaHHuKa, E[eneBaHTHble TEME, MPOBOAUTH AHAJIOTHH.
P3LU 10 knacc aBaTh olpeaeJaeHHue Nnapaenennnea, pacno3HaBaThb
OCHOBHBIE 37IEMEHTDI https://resh.edu.ru/subject/17/1 = €ro Bufbl N U3y4aTb CBOWCTBA.
MHOrorpaHHuKa, 0/ JlaBaTh ONPe/eNieHrie NMPamMnfpl, pacno3HaBath BUAb
51 BbIMYK/ble 1 1 M3LL 10 knacc nupamug, opmyaupoBaTh CBOWCTBA PE6ep, rpaHeii n
HeBbINYK/ble https://_uchebnik.mos.ru/catalo BbICOTbI NPaBU/IbHOI nnpaMnap!. .
MHOFOF PaHHUKN: (-]ue?ahases_l(-esson tem-platelv HaxoauTs NAoWaab NoaHOU U 6OKOBOI MOBEPXHOCTN
. ideo lesson,video&subject pr | NUpamMuibl.
pasBepTka ogram ids=31937339,3266302 /JlaBaTh onpeneaenue YCEUEHHO NMpPamMmApl, HasbiBaTb
MHOrorpaHHuKa 3,31937337&class_level_ids= | €€ aNeMeHTbI. ;
) 11,10 ®opmyaupoBaTh TEOPEMY O NJIOLLAAN 60KOBOM
Mpuama: n-yrofbHas NMOBEPXHOCTM NPaBU/IbHON YCEUEHHOW NpaMuzpl.
5.2 npusma, rpaHn n 1 Pemats 33/1a4M Ha BbIUMC/IEHME, CBSA3aHHbIE C
OCHOBaHUA NPU3MbI; nMpamMmaamu, a Takke 3afaduu Ha MOCTPOEHME CeYEHWIA.



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

npsmast n HakoOHHas
npu3mbl; 60KOBas 1
MoJiHas MOBEPXHOCTb
npu3Mbl

5.3

Mapannenenunes,
MPAMOYTO/IbHbIIA
napannenenunes v ero
CBOIACTBa

5.4

Mupamunpa: n-yronbHas
nvpaMunia, rpaHv n
OCHOBaHWe NupaMunabl;
6oKOBas 1 NonHas
NMOBEPXHOCTb
nvpaMunabl; npaBuibHas
N yceyéHHasa nupamMmaa

5.5

5.6

MpaBunbHbIE
MHOTOrPaHHUKW:
MOHATME MPaBU/ILHOMO
MHOTOrpaHHWKa,;
npasunbLHas npusma un
npaswnbHas NMpamunia;
npasubHas
TpeyrosibHas nupammnga
Y NPaBU/bHBbIA
TeTpasgp; Kyo
MpeacTasneHne o
NpaBUbHbIX
MHOTOrpaHHMKaXx:

JaBaTb onpenesieHne Npu3Mbl, paclio3HaBaTh BU[bl
Npu3M, n3006paskaTnb NPU3Mbl Ha YEPTEXKE.

HaxoauTs N10WaAb NOMHOM U GOKOBOI NMOBEPXHOCTU
NPY3MbI.

M3yuyats COOTHOLLEHMS Diinepa 4N ynmcna pédep, rpaHer
1 BEPLLMH MHOrOrpaHHMKa.

H3yuath BUAbI NPaBUIbHbIX MHOTOrPaHHMKOB, NX
Ha3BaHWs N KOJIMYECTBO rpaHen.

H3yuaTh CUMMETPUIO MHOTOrPaHHUKOB.

OO0BACHATH, KaKNe TOUKM Ha3bIBAOTCA CUMMETPUYHbBIMIA
OTHOCWTE/NIbHO AaHHOM TOUKM, MPAMON UK NIOCKOCTH,
YTO Ha3bIBAOT LEHTPOM, OCbO UM NNOCKOCTbHIO
CUMMETPUM DUrypbl.

IMpuBoauTHL IPUMepPbI CUMMETPUYHBIX (UTYP B
apXMTEKTYpe, TEXHUKE, NPUPOe.

MoaeanpoBaTh Pea/ibHble CUTyauumn Ha A3blKe
reomMeTpuK, UccnefoBaTh NOCTPOEHHbIE MOAENN C
1NCNO/Mb30BaHNEM reOMEeTPUYECKNX MOHATUI,
1CNoMb30BaTh N0A06ME MHOrOrpaHHKOB




5.7

5.8

5.9

5.10

OKTasp, A0AeKasap 1
“Kocasgp.

CnmmeTpua B
NPOCTPaHCTBeE:
CUMMETPUSA
OTHOCUTE/IbHO TOYKM,
NPSAMONA, NIOCKOCTH.
SNEeMEHTbI CUMMETPUN
B nMupamuiax,
napannenenunegax,
NpaBUbHbIX
MHOrorpaHHuKax

Bbluncnexve
3/1eMEHTOB
MHOIOrpaHHVKOB:
pébpa, AnaroHanu,

Y /bl

Mnowaas 60KOBOM
MOBEPXHOCTU W MONHOWA
MOBEPXHOCTUN NPSMOiA
Npy3Mbl, NaoWaab
OCHOBaHWiA, Teopema 0
OOKOBOI NOBEPXHOCTY
NPAMON NpU3Mbl

Mnowaas 60KOBOMA
MOBEPXHOCTA 1
MOBEPXHOCTU
npaBu/IbHOIA




nupaMmabl, Teopema o
nnowaan 60KoBoM
MOBEPXHOCTU
YCEUEHHOI Nupammapl

KoHTposnbHas paboTa

5.11 noTeme 1 1
"MHororpaHHuKn"
iToro no pasgeny 11
Pazgena 6. O0beMbl MHOTOIPAHHUKOB
6.1 MoHsATVe 06 06bEME 1
6.2 OGbEM NMpamMufbi 4
6.3 O6bEM NPU3MBI 3
KoHTponbHas paboTa
6.4 no Teme "O6bEMBI 1 1
MHOrOrpaHH1KoB"

P3LU 10 knacc
https://resh.edu.ru/subject/17/1
0/

M3LL 10 knacc
https://uchebnik.mos.ru/catalo
gue?aliases=lesson_template,v
ideo_lesson,video&subject_pr
ogram_ids=31937339,3266302

3,31937337&class level ids=
11,10

AKTyasmu3upoBath (PaKTbl I METOAbI MAAHUMETPUN,
peneBaHTHbIE TEME.

OO0bsACHATD, KaK U3MePSOTCS 06bEMBI TE/, NPOBO/SA
aHasornio C 13MEPEHVEM N/OLLAAEIA MHOTOYTO/TbHIKOB.
®opMyMpoBaTh OCHOBHbIE CBOMCTBA 06BHEMOB.
N3y4arts, BLIBOAUTH (popmyJibl 06bEMA
npAMOYTro/ibHOro napasnenennnena, nPu3Mbl 1
nupaMugpbl.

Boruncasts 06bEM NPU3MbI U NPaMUAbI N0 NX
anemeHTaM. IlpumenaTs 06LEM NS peLleHus
CTEPEOMETPUYECKMX 3aa4 W 4115 HAXOXKAEHMS
reOMeTPUYECKUX BENTNYNH. MOZI(-).]IHpOBaTL peanbHbIe
CUTyaunn Ha A3bIKe reoMeTpun, ucciaenoBaTb
NOCTPOEHHbIE MOAENN C NCNOJIb30BaHNEM
reoOMeTpnYeCKnxX MOHSATUIA

Toro no pasgeny 9

Pazgen 7. [loBTopenue: ceyeHus, pacCTOSAHUA U YIJIbI

MoBTOpEHME,

1 0606LLEeHNe

1

P3LU 10 knacc
https://resh.edu.ru/subject/17/1

CrpouThb CeYeHNe MHOTOrpaHHUKa METOA0M CNefOB.
JlaBaTh onpenesieHue PACCTOSHUS MEXAY (Urypamu.



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://resh.edu.ru/subject/17/10/

cucTemarusaums
3HaHWiA. MocTpoeHve
CeyeHu B
MHOrorpaHHuKe

7.2

7.3

7.4

[NoBTOpEHME,
0606LLEeHNEe
cuctemaTusaums
3HaHW. BbluncneHune
PacCTOAHMWIA: MeXay
[BYMSA TOYKamu, o1
TOYKW [0 NPSIMON, OT
TOYKM [10 MOCKOCTH,
Mexay
CKpeLymBatoLLmmmnca
NpPAMbIMU

Torosast KOHTPONbHaS
paboTa

MoBTOpEHME,
0606LLeHNe
cucTemaTmnsaums
3HaHWIA. BbluncneHve
YI/I0B: MEXAy
CKpeLLMBaIOLLMUCS
NPAMbIMU, MeXAY
NPAMON 1 NIOCKOCTIO,
[BYrpaHHbIX Yrnos,
YI10B MeXAy
NIOCKOCTAMM

o/
MO3LL 10 knacc

https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
e,video lesson,video&subjec
t_program_ids=31937339,32
663023,31937337&class_lev
el ids=11,10

Haxoauth PaccTosiHMe Mexay napansieNbHbIMu
M10CKOCTAMM, MEXZY NIOCKOCTbIO W NapasieNibHoi el
NPAMOW, MEXAY CKPELLMBAIOLLIMMUCS NPAMbIMU.
Crtpouts IMHEWHbIA Yron ABYrpaHHOro yrna Ha vepTexe
MHOrOrpaHHWKa Y HAXOAWTb ero Be/IMYUHY.

HaxoauTtb yriabl mexay nAoCKOCTAMU B

MHOrorpaHHuKax



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

Toro no pasaeny

O6LLee KONMMYECTBO

68




101212101194

KanengapHo-temaTu4eckoe NjiaHUPOBaHUE

ypokKa
n/n

Ne ypoka B
pasaesie/Teme

HauMmeHnoBanmue
TeMbl YPOKA

Jdara npoBeneHust
YpPOKa

IL1an daxr

OCHOBHbIe NOHATUA
CTEPEOMETPUN: TOYKA,
npsiMas, MI0CKOCTb,
MPOCTPaHCTBO.
MpaBuna n306paxeHns
Ha PUCYHKax:
n306paxkeHns
M/10CKOCTEN,
napannenbHbIX
NpAMbIX (OTPe3KoB),
CepenHbI 0Tpe3Ka

MNoHaTns:
nepecekaroLmecs
MIOCKOCTH,
nepecekaroLmecs
npamas 1 Na0CKOCTb

[NoHATUSA:
nepecekaroLymecs
NI0CKOCTH,
nepecekaroLymecs
npsmMas U naocKoCTb

3HAaKOMCTBO C
MHOrorpaHHUKamu,

n306paxxeHne




MHOFOrpaHHMKOB Ha
PUCYHKaX, Ha
MPOEKLMOHHBIX
YepTexax

HayasibHble cBefeHmns
0 Kybe 1 nupamuge, nx
Pa3BEPTKMN U MOAENN.
CeyeHusn
MHOTOrpaHHVKOB

HauyanbHble cBegeHns
0 Ky6e 1 nupamunae, nx
pasBEPTKM U MOAENN.
CeyeHusa
MHOrorpaHH1KoB

MoHATHne 06
aKCMOMATNYECKOM
NOCTPOEHUM
CTEPEOMETPUN:
aKCMOMblI
CTEPEOMETPUN 1
CNeACcTBUS U3 HUX

MoHsTME 06
aKCMOMaTUYECKOM
NOCTPOEHUM
CTEPEOMETPUN:
aKCUOMbI
CTEPEOMETPUN 1
CNeACTBUSA U3 HNX

MoHATHne 06
aKCMOMAaTNYECKOM
NOCTPOEHUM
CTEPEOMETPUN:
aKCMOMblI
CTEPEOMETPUN 1




cneacTeng U3 HUX

10

10

MoHsiTMeE 06
aKCMOMaTUYECKOM
NMOCTPOEHUM
CTEPEOMETPUN:
aKCUOMb!
CTEPEOMETPUN 1
CNeACTBUSA U3 HNX

11

B3anmHoe
pacnosioXxxeHue
npsIMbIX B
MPOCTPaHCTBeE:
nepecekaroLymecs,
napanefbHble 1
CKpeLmBatoLLmecs
npsMble

12

MapannensHoOCTb
MPAMbIX 1 NJIOCKOCTEN
B MPOCTPaHCTBeE:
napannenbHble
npsimMble B
MPOCTPaHCTBe;
napasinenbHOCTb TPEX
NPAMbIX

13

MapannensHoOCTb
MPAMbIX U NJIOCKOCTEN
B MPOCTPaHCTBeE:
MapannensHOCTb
NPAMONA 1 NIOCKOCTA

14

Yrnbl C
CoHarpas/ieHHbIMN
CTOpOHaMu

15

Yron Mexay npsiMbivMm
B NMPOCTPaHCTBE




16

Yron Mexay npsiMbimMm
B NPOCTPAHCTBE

17

MapannensHOCTb
NNOCKOCTEN:
napannenbHble
MNJI0CKOCTU

18

CBoiicTBa
napannenbHbIX
naockocTel

19

MpocTeiwme
MPOCTPaHCTBEHHbIE
(hUrypbl Ha NIOCKOCTHU:
TeTpasgp, Kyo,
napasnnenenvnes,

20

10

MocTpoeHMe ceyeHuii

21

11

MocTpoeHne ceveHnii

22

12

KoHTponbHas paboTa
no teme "lNpamole u
MN/IOCKOCTN B
MPOCTPaHCTBe.
MapannensHOCTb
NPAMbIX U

vy

M/I0CKOCTEN

23

MepneHanKynsapHOCTb
MPAMON ¥ NNOCKOCTK:
nepneHanKynspHble
npsiMble B
NpOCTpaHCTBe

24

Mpamble
napainensHble
nepneHAnKynsapHble K
MN/IOCKOCTH

25

Mpamble
napainenbHble U




nepneHavKynsipHble K
MAOCKOCTM

26

Mpn3sHak
nepneHANKynsapHoCTH
NPAMON 1 NIOCKOCTY

27

Mpu3Hak
rnepneHAVKYNApHOCTH
MPAMOK 1 NIOCKOCTY

28

Teopema 0 NpsMOl
nepneHAVKYNApHOA
MNOCKOCTM

29

Teopema 0 npsmoi
nepneHAVKYNsApHoi
naockoctu Teopema o
NpPsIMOM
nepneHAVKYNSApHOiA
M10CKOCTK

30

Teopema 0 npsmoi
nepneHanKynspHoi
M10CKOCTM

31

MepneHanKynsp v
HAKNOHHbIE:
PacCTOsHME OT TOUKM
[0 MNIOCKOCTH,
PacCTOsIHME OT NPAMO
[0 MIOCKOCTM

32

10

MepneHanKynap u
HaK/TIOHHbIE:
paccTosiHMe OT TOUKM
[0 NJIOCKOCTH,
paccTosiHWe OT NPAMON
A0 NJI0CKOCTH

33

11

MepneHAnKynap u
HaK/IOHHbIE:




PacCTOsHME OT TOUKM
[0 MNOCKOCTH,
PacCTosiHME OT NPSAMO
[0 NIOCKOCTM

34

12

MepneHanKynsp v
HaKNOHHbIE:
PacCTOsHME OT TOUKM
[0 MNOCKOCTH,
PacCTosiHME OT NPSAMO
[0 MIOCKOCTM

35

YT nbl B IPOCTPaHCTBE:
Yron Mexay npsamom v
M10CKOCTbHO

36

[lBYrpaHHbIin yron,
NMHEVHbIN yron
[BYrpaHHoro yrna

37

[AByrpaHHbIi yron,
NHEWHbIA yron
[BYrpaHHOro yrna

38

MepneHANKYNApHOCTb

MNOCKOCTeN: NpU3HaK

nepneHAnKYNspHOCTH
ABYX M/IOCKOCTEMN

39

MepneHANKYNapHOCTb

MNOCKOCTeN: NpU3HaK

nepneHAnKYNspHOCTH
ABYX M/IOCKOCTEMN

40

MepneHanKyNsapHOCTb

MNOCKOCTEN: NpU3HaK

NepneHanKynspHOCTM
ABYX NMOCKOCTEN

41

Teopema 0 TpExX
nepneHanKynsapax

42

Teopema 0 TpEx




nepneHavKynspax

43

Teopema o Tpéx
nepneHavKynspax

44

10

KoHTponbHas paboTa
no TemMam
"lepneHANKYNAPHOCTb
NPAMbIX U
M10CKOCTER™ 1 YT bl
MeXay npsamMbIMKA 1
njockocTaAMmn"

45

MNMoHATKe
MHOrOrpaHHuKa,
OCHOBHbIE 3/1EMEHTbI
MHOrOrpaHHuKa,
BbIMYK/ble U
HeBbINYK/ble
MHOTrOrpaHHuKW;
pasBepTKa
MHOrorpaHHuKa

46

Mpu3ma: n-yronbHas
npu3Ma; rpaHu n
OCHOBaHWA NPU3MblI;
npsmas 1 HaknoHHas
npu3mbl; 6OKOBas 1
NosHas NOBEPXHOCTb
npu3Mbl

47

Mapannenenunes,
MPAMOYTO/IbHbIA
napannenenunes n ero
CBOWACTBa

48

Mupamnga: n-
yronbHas nupammaa,
rpaHun 1 0CHoBaHue
nvpamMuibl; 60KoBas 1




MoNHast NOBEPXHOCTb
nupaMuapl;
npaBun/ibHas 1
YCEYEHHan npammaa

49

MpaBunbHbIE
MHOTOT PaHHUKMW:
MOHATWE NPaBUIbHOIO

MHOTOr PaHHUKa;
npasuibHaa Npu3mMa u
npaBuIbHas
nupamuga;
npaBuIbHas
TpeyronbHas
nupamunga v
MpaBu/bHbIV TETPa3AP;
Ky6

50

MpepacrasneHune o
npaBu/ibHbIX
MHOrOrpaHHUKaX:
OKTa3Ap, fAOAEKA3AP U
nKocasap.

51

CuMMeTpuA B
NPOCTpaHCTBe:
CMMMETPUS
OTHOCUTE/IbHO TOUKM,
MPAMOM, MIOCKOCTMW.
SNEMEHTbI CUMMETPUN

B nMpammpax,
napannenenunesax,
NPaBU/bHbIX
MHOrorpaHHM1Kax

52

BbluncneHue
3/IEMEHTOB
MHOrorpaHHKOB:




pébpa, gnaroHanu,
yI /bl

53

Mnowiaab 60KOBOWA
MOBEPXHOCTU U
MONHOW NOBEPXHOCTU
NPAMOK NpU3Mbl,
naowasb OCHOBaHWA,
Teopema 0 60KOBOM
MOBEPXHOCTU NPSIMOIA
npy3Mbl

54

10

Mnowaab 60KOBOM
MOBEPXHOCTU 1
MOBEPXHOCTY
npaBWIbHOW
nupamuabl, Teopema o
nnowaan 60KoBOM
MOBEPXHOCTY
YCEYEHHON Nupamngbl

55

[EEY
[EEN

KoHTponbHas paboTa
no Teme
"MHororpaHHuKn"

56

MoHaTne 06 06BLEME

57

O6bEM nNupamuabl

58

O6bEM Nupamuapl

59

O6bEM Nupamuapl

60

O6bEM Nupamuapl

61

O6bEM NpU3MBbI

62

OO6bEM NpU3MBbI

63

OO6bEM NpU3MBbI

64

OoNOO O WINEF

KoHTponbHas paboTa
no teme "O6bEMbI
MHOrorpaHHuKoB"




65

lMoBTOpEHwUE,
0606LLeHNe
cucTemaTmnsaums
3HaHuiA. MocTpoeHue
ceyeHuli B
MHOTOrpaHHVKe

66

lMoBTOpEHuUE,
0606LeHNe
cucTemaTmnsaums
3HaHWI. BbluncneHme
PacCTOSHUIA: MeXay
ABYMS TOUKaMWu, OT
TOYKW [0 NPSIMON, OT
TOYKM [0 NOCKOCTH,
mexay
CKpeLmBatoLmmmncs
NpPAMbIMY

67

MTorosas
KOHTPO/IbHas paboTa

68

[MoBTOpEHue,
0606LLEeHNEe
cucTemaTunsaums
3HaHWIA. BbluncneHve
YI0B: MeXAay
CKpeLLMBatoLLMMUCS
NPAMbIMU, MEXAY
NpsiMOK 1
MNOCKOCTbHO,
[BYrPaHHbIX Yr0B,
YI7I0B MEXAY
NNOCKOCTAMU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






