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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma y4yebHOro kypca «IeoMeTpusi» 6a30BOro YpOBHSI A/
obyvatowmxca 10 -11 knaccoB paspabotaHa Ha OCHoBe defepasibHOrO
rocyfapCcTBeHHOro obpasoBare/ibHOro CTaHAapTa cpefHero obLlero obpasosaHus,
C Y4YETOM  COBPEMEHHbIX  MMPOBbIX  TPebOBaHWI,  MpPeabABNAEMbIX K
mMaTemaTuMyeckoMy 06pa3oBaHui0, W TpaguLMii  POCCUIACKOro 0b6pasoBaHus.
Peannsauma nporpammbl 06ecrieyvBaeT OBnafleHne KUeBbIMU KOMMETEHLMAMM,
COCTaB/AOWMUMA OCHOBY [/ CaMOPa3BUTUS U HeMpepbIBHOro 06pa3oBaHus,
LIe/IOCTHOCTb  0OLLEKY/IbTYPHOr0, JINYHOCTHOTO W MO3HaBaTe/lbHOro PasBUTUSA
NIMYHOCTU 0BYYatoLLMXCH.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaXHOCTb Yy4yebHOro Kypca reoMeTpuMuM Ha YPOBHE CpefHero o6Luero
06pa3oBaHMsi 00YC/OB/eHa MNPAKTUYECKON 3HAYMMOCTbIO MeTanpeaMeTHbIX |
NpeAMETHbIX pPe3ynbTaToB 00YYeHUs reoMeTpuWM B HarpasfeHUW JIMYHOCTHOIO
pasBuTUS obydarowmxcs, (opMUPOBaHUA (PYHKLMOHAIbHON MaTemMaTnyeCKoin
rPaMOTHOCTW, U3YUYeHUs APYrMX YYebHbIX ANCUMNINH. PasBuTne y 00yyatoLLmXcs
MPaBW/bHbIX MPeACTaBNEHNIA O CYLLHOCTM U NMPOUCXOXAEHUN TeOMETPUYECKMNX
abCTpakumii, COOTHOLUEHUN peasibHOro WM WAeanbHOro, XapakTepe OTpaKeHWs
MaTeMaTMUecKOM HayKoW SIBIEHWA W MNPOLECCOB peanbHOro Mupa, MecCTe
reoMeTpumM B CUCTEME HayK M PONN MaTeMaTUYecKoro MOAeMpoBaHnNsa B Hay4YHOM
MO3HaHMK W B NPaKTMKe CNOCO6CTBYET (DOPMUPOBAHUIO HAYHHOTO MUPOBO33PEHMS
yyalwmxcsi, a TaKkKe KayeCTB MbILW/IEHNA, HeoOXOAMMbIX [ANd ajanTaumn B
COBPEMEHHOM 0OLLIECTBE.

CeomeTpus ABNAETCA OAHMM U3 6a30BbIX MPeLMETOB Ha YPOBHE CPeAHero
obuwero o6pa3oBaHUsi, TaK Kak 06ecreynmBaeT BO3MOXHOCTb W3YYeHUs Kak
ANCLMUNINH eCTECTBEHHO-HAYYHOW HarpaB/ieHHOCTK, TaK 1 yMaHUTapHOM.

Jlornyeckoe MbiwneHve, opMUpyeMoe MpU U3yYeHUU OBy4atoLMMmcs
MOHATUMHBIX OCHOB reOMETPUN 1 NOCTPOEHNM LIEMOYKM TOTNYECKUX YTBEPXKAEHWIA
B XO4e PpeLleHVs reoMeTpuyeckuxX 3adad, YMeHWe BblBuraTb WM OMpOBepraTb
rmnoTesbl HEMOCPEACTBEHHO WCMOMb3YHOTCA NPU PelleHny 3afad ecTeCTBEHHO-
Hay4HOr0 LMK/, B YACTHOCTU M3 Kypca (IU3NKMN.

YMeHNe OpMEeHTMPOBATLCS B NPOCTPAHCTBE UrPaeT CyLLEeCTBEHHYIO POJib BO
BCeX 00/1aCTAX [eATeIbHOCTU 4enoeka. OpueHTauus 4enioBeKa BO BpPEMEHMW U
MPOCTPaHCTBE — HEO6XOAMMOe YC/IOBME €ero CcouuasbHoro 6bITusa, gopma
OTPaXEHMS OKPY>KAKOLLEro Mupa, YC/0BME YCMELIHOro Mo3HaHus U aKTUBHOIO
npeobpa3oBaHNA  [eiCcTBMTENbHOCTM.  OnepuvpoBaHWe  MPOCTPAHCTBEHHbLIMY
obpazamy 00bEAMHSET pasHble BWAbl YY4eOHOW W TPYLOBOW [AeATe/IbHOCTH,



ABNAETCA OAHWM U3 MNPOJECCMOHa/IbHO BaXKHbIX KayecTB, MO3ITOMY aKTyaslbHa
3afa4ya (HopMUPOBaAHMA Yy 0OYyYarOLMXCA MPOCTPAHCTBEHHOIO MbILL/IEHUS KaK
Pa3HOBUAHOCTM 00pPA3HOI0 MbILW/IEHUS — CYLLECTBEHHOIO0 KOMMOHEHTa B
MOArOTOBKE K NMPaKTUYeCKOIN JeAaTe/IbHOCT M0 MHOTMM HarpaBieHUsM.

Llenlb ocBOeHUs nporpaMmbl y4ebHOro kKypca «IeomeTpus» Ha 6a30BOM
YpOoBHe 00y4yeHMs — 06Leobpa3oBaTe/lbHOE W 0OLWEKY/IbTYPHOE pas3BUTME
obyvaromxca  4yepe3  obGecriedyeHMe  BO3MOXXHOCTW  MPUOBOPETEHUs U
NCMOMb30BaHNA  CUCTEMATMUYECKUX TEOMETPUYECKMX 3HAHWA W [eNCTBUN,
CNeun@UYHbIX reOMeTPUM, BO3MOXHOCTM YCMELLIHOTO NPOAO/HKeHNS 06pa30BaHNs
Mo CneumasbHOCTAM, He CBSA3aHHbIM C MPUKIaAHbIM UCMO0/b30BaHEM TEOMETPUN.

MporpamMma MO TreoMeTpuMnM Ha 6a30BOM YPOBHe MpefHa3HayeHa AJ1d
06yyYatoLLMXCA CPefHei LUKO/Ibl, He UCMbITbIBABLLMX 3HAYMTENbHbLIX 3aTPYyAHEHWI
Ha YpOBHe OCHOBHOMo 06uiero obpasoBaHus. TakMM 06pa3oM, 06y4aroLLmecs Ha
6a30BOM YpPOBHE [O/DKHbI OCBOMTb 06LLMe MaTeMaTMyecKne YyMeHUs, CBA3aHHble
CO CreynguKoin reomMeTpum n HeoOXOAVMble [N >KU3HW B COBPEMEHHOM
obulectBe. Kpome 3T0ro, OHM MMEKT BO3MOXHOCTb MU3YUnUTb reomMeTputo Gosee
rnyboko, ecnn B Aa/ibHelleM BO3HUKHET HeoOXOAMMOCTb B FeOMETPUYECKMX
3HaHWAX B NPOJECCUOHANTbHON LeATeNbHOCTH,

[loCTVXKeHMe Lenn OCBOeHWS MporpaMMbl  06ecrnevmBaeTcsl  pelleHreM
COOTBETCTBYIOLWMX  33dad. [puopuTeTHbIMM  3afjadaMyM  OCBOEHMS  Kypca
«["eomeTpumn» Ha 6a30B0M ypoBHe B 10—11 Knaccax ABfATCS:

o (opMMpoBaHME NpPeACTaB/eHUS O T[EOMETPUM KaK 4acTu MUPOBONA

Ky/IbTYpPbl 1 0CO3HaHWE eé B3aMMOCBSI3M C OKPY)KatoLUM MUPOM;

o (hopmuMpoBaHME MpefcTaBNeHUs 0 MHOFOrpaHHMKax W Tefax BpalleHus
KaK 0 BaXKHEMLUMX MaTeMaTUYeCKUX MOAEeNsX, no3BostoLLmMX OnucbiBaTb
N U3y4aTb pasHble ABNEHNS OKPY>KatoLero Mmpa;

o (hopMMpOBaHME YMEHMs pacrno3HaBaTb Ha uYepTeXxax, MoAensix u B
pealbHOM MVpPe MHOTOrPaHHNKN 1 Tefa BpaLLeHus;

o OBMlaficHMEe METOAaMM PeLLeHns 3aaa4y Ha NOCTPOEHUS Ha U306paXKeHNAX
MPOCTPAHCTBEHHbIX PUIYP;

o (hopMUpOBaHME YMeHWUS OMepupoBaTb OCHOBHbIMWM  MOHATUAMWU O
MHOrOrpaHHMKax v Tenax BpaLeHns U UX OCHOBHbIMK CBOMCTBaMU;

o OBMlAfiEHNE  aIropuUTMamy  pelleHnss  OCHOBHbIX  TWUMOB  3ajauv;
(hopMMpOBaHME  YMEHUS  MPOBOAMTbL  HEC/IOXHble  [l0Ka3aTe/lbHble
paccy>leH1si B XO[e PeLUeHUsi CTepeoMeTPUYECKMX 3adady M 3adad C
MPaKTUYECKUM COAEPKAHMEM;

o pasBUTME  WHTENNEKTYa/lbHbIX W TBOPYECKMX  CMOCOGHOCTEN
obyyalolmxcs,  Mo3HaBaTe/IbHOM  aKTMBHOCTW,  UCCNeAoBaTeNlbCKNX
YMEHWUIA, KPUTUYHOCTU MbILLSIEHNS;



e (hopmMupoBaHue (hYHKUMOHa/TbHOM rpaMoTHOCTH, peneBaHTHOM
reOMeTpuMM:  yYMeHWe pacrno3HaBaTb MPOSAB/IEHNA  TeOMETPUYECKMX
MOHATUMA, OOBLEKTOB W 3aKOHOMEPHOCTEN B peasibHbIX >KMU3HEHHbIX
CUTYaLMAaX M NPU M3yYeHUU ApYrnx yyeOHbIX MpegMeToB, MPOsBIEHUS
3aBMCMMOCTEN W 3aKOHOMEPHOCTEW, (HOPMYNMPOBaTb WX Ha A3blke
reoMeTpumM 1 co3faBaTb reoMeTpuUYeckre Mogenu, NPUMEHSATb OCBOEHHbIIA
reOMeTpuYecKnii annapaTr A8 pelleHns MpPakTUKO-OPUEHTMPOBAHHbIX
3a/iay, MHTEPNPeTMPOBaThb N OLEHNBATb NOJTyYeHHbIe Pe3y/bTarbl.

OTANUYNTENBHOW OCOBGEHHOCTHIO NPOrpaMMbl ABMSETCA BK/IOYEHME B KypC
CTEPEOMETPUM B Haya/le €ro K3yyeHMs 3afdad, peLaemMbiX Ha YpOBHe
WHTYUTWUBHOIO MO3HAHWA, 1 OnpeaeniéHHbIM 06pa3oM opraHu3oBaHHas paboTa Haf
HAMKW, 4TO CMOCOOCTBYIHOT pPasBUTMIO JIOTMYECKOTO W MPOCTPAHCTBEHHOIO
MbILLIEHNS, CTUMYNUPYET NPOTEKaHNE WUHTYWUTUBHBLIX MPOLECCOB, MOTUBUPYET K
[anbHeNLLIEMY U3YYeHWIO NpeaMeTa.

MpeanoyTeHWe OTAAETCA HArNsSAHO-KOHCTPYKTUBHOMY METOAY 06yYeHus, TO
ecTb TEOPETUYECKME 3HAHWUA MMEIKOT B CBOE OCHOBE YYBCTBEHHOCTb MPeAMETHO-
NpaKTUYeCKoW [AeATeNlbHOCTU. Pa3BMTWE MNPOCTPAHCTBEHHbLIX MNPeACTaB/EHNA Y
yyawmxcs B Kypce CTepeoMeTpuy MpOBOAUTCA 3a CYET pelleHWs 3afady Ha
Co3fjaHne  MpOCTPaHCTBEHHbIX 06pa3oB M 3afja4 Ha  OnepupoBaHuWe
MPOCTPaHCTBEHHbIMK 0bpa3amu. Co3faHve obpasa MPOBOAUTCA C OMOPON Ha
HarnggHoOCTb, a OnepupoBaHMe 06pasoM — B YC/NOBUSAX OTB/IEYEHUS OT
Harns4HOCTUA, MbIC/IEHHOIO U3MEHEHWS ero UCXOAHOr0 CofepXKaHus.

OcCHOBHble copgepykaTenbHble NMMHUK Kypca «[eomeTpum» B 10-11 Knaccax:
«MHororpaHHuKmn», «lpamMble 1 NI0CKOCTU B NMPOCTPAHCTBE», «Tena BpaLleHns»,
«BeKTopbl 1 KOOPAUHATBLI B MPOCTPaHCTBE». POPMUPOBAHME TOTUYECKUX YMEHWIA
pacnpefensieTca He TONbKO NO CcCoAepXXaTe/lbHbIM JIMHWAM, HO M MO rojam
00y4eHMs Ha YpPOBHe cpefHero obLlero o6pasoBaHus.

CofepxxaHne 06pa3oBaHMs, COOTBETCTBYHOLLEE MpeAMETHbIM pe3ynbTaTam
OCBOEHVA paboyeir nporpammbl, pacnpefenéHHbIM Mo  rogam 06y4deHus,
CTPYKTYpPMPOBaHO TakMM 06pa3om, 4TOObl OBMafeHne reoMeTPUYECKUMU
MOHATUAMM N HaBblKaMWN OCYLLECTB/IANOCL MOC/eA0BaTe/lbHO M NOCTYNaTesbHO, C
CO6MH0AEHNEM MPUHLMNA NPEEMCTBEHHOCTU, YTOObI HOBble 3HaHWSA BK/IOYa/INCh B
06LLYI0 CUCTEMY FeOMETPUYECKMX MPeACTaB/ieHNIA 00yYaroLMXCs, pacLumpsas v
yrnyénsas eé, obpasys npovHble MHOXeCTBEHHbIE CBSA3M.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha nsy4yeHune reometpum oTBOAUTCA 2 Yaca B Hepento B 10 Knacce v 1 yac B
Hefento B 11 Knacce, Bcero 3a fiBa rofga oby4yeHuns - 102 yyebHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

HpﬂMble H IVIOCKOCTHA B IPOCTPAHCTBE

OCHOBHble  MOHATUA  CTEpeOMeTpuMW. Touka, MpsAMas,  MA0CKOCTb,
MPOCTPaHCTBO. [loHATME 06 aKCMOMATMYEeCKOM MOCTPOEHUM CTepeoMeTpun:
aKC1OMbI CTEPEOMETPUN U CNELCTBUSA U3 HUX.

B3anMHOe pacronoXkeHe MpsMbIX B MPOCTPaHCTBE: MepeceKatoLmecs,
napanniefiHble W CKpeLwyBarowmecss npsmble. apannensHoCcTb  MPAMbIX U
M10CKOCTe B MPOCTPAHCTBE: MapaifiefibHble MpsAMble B MPOCTPAHCTBE;
napanieflbHOCTb TPEX NPSAMbIX; MapaniefibHOCTb NPSMOM U MAOCKOCTU. YT bl C
COHanpaBfieHHbIMW  CTOPOHaMK; Yrof MeXay npsmMbIMA B MPOCTPaHCTBe.
MapannenbHOCTb  MJIOCKOCTE:  MapaslfiefibHble  MIOCKOCTW;  CBOMCTBA
napanniefibHbIX  NIOCKOCTEN. [lpocTeilne NPOCTPaHCTBEHHbIE  (UrYpbl  Ha
M10CKOCTU: TeTpasap, Ky6, napannenenunes,; NoCcTPOEHME CEYEHWIA.

MeprneHANKYNAPHOCTL MPAMOIA U MIOCKOCTU: NepreHanKyNspHble npsMble B
MPOCTPaHCTBE, MpsAMble MapaifenibHble W MepreHANKYNSapHbIE K M0CKOCTY,
NpM3HaK NepneHAnKyNapHOCTM NPSMOM M NAIOCKOCTW, Teopema O MNPSMON
MeprneHANKYNAPHOM NIOCKOCTW. YT/bl B NPOCTPaHCTBE: Yron Mexay npsMon K
MNOCKOCTbI;  [ABYrPaHHbIA  Yron, JWHEWHbIA yron [ABYrpaHHOro  yrna.
MeprneHAnKYNap U HaK/MOHHbIE: PacCTOsiHWE OT TOYKM [0 MIOCKOCTU, paccTosHMe
OT MpAMOA OO0  NJOCKOCTW,  MPOeKuus  urypbl  Ha  MAOCKOCTb.
MepneHanKYNsSpPHOCTb  NAIOCKOCTEN:  MNPU3HaK  MEePrneHAnKYNapHOCTN  ABYX
M10CKOCTe. Teopema 0 TPEX NepreHanKynapax.

MHoOrorpaHHuKH

IMOHATME MHOrOrpaHHMKa, OCHOBHbIE 3/IEMEHTbI MHOIOrPaHHMKa, BbINYK/ble
1 HEBbIMYK/ble MHOFOrPaHHMKW; pa3BEPTKa MHOrorpaHHuKa. Mpusma: n-yronbHas
NpyM3ma; rpaHy U OCHOBaHWUS MPU3MbI; NpPsAMas U HakKMOHHas NPU3MbI; 6OKOBast U
MosiHas MOBEPXHOCTb NPU3MbI. Mapannenenunes, MPAMOYTO/IbHbIN
napannenenunes 1 ero cBovcTea. lNMupammnga: n-yrosbHas nupammnga, rpaHn u
OCHOBaHMe Nupammapbl; 60KoBas U NOMHasA MOBEPXHOCTb NMPaMUAbl; NPaBu/bHas U
yCeUYEHHasa nupaMmaa. JNeMeHTbl MpW3Mbl U nNuMpamuibl.  paBubHbIE
MHOIOrpaHHUKK: MOHATME MPaBWUIbHOMO MHOrOrpaHHMKa; npaBu/bHas npusMa u
NpaBWbHas NupamMuia; npaBWbHas TPeyrofibHas nupamuga W MpaBUbHbIN
TeTpasgp; Ky6. [lpeAcTaBneHWe O MpaBWIbHBIX MHOrOrpaHHWKax: OKTasap,
AoAeKasap 1 nkocasgp. CevyeHns NpM3Mbl U NMPaMUAbI.

CUMMeTpMSi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTENbHO TOYKW, MPAMOIA,
MIOCKOCTU.  DNEMEHTbI  CUMMETPMM B NUpamugax, napannenenunegax,
MPaBU/bHbLIX MHOTOrPaHHMKax.



BbluncneHve 31eMeHTOB MHOrOrpaHHMKOB: pébpa, [AuaroHaiun, Yriibl.
Mnowaab GOKOBOM MOBEPXHOCTU W TMOMHON MOBEPXHOCTU MNPAMOA NPU3MBI,
nnow@anb OCHOBaHMA, Teopema O GOKOBOM MOBEPXHOCTN MPAMOA NPU3MBI.
Mnowaab 6GOKOBOWM MNOBEPXHOCTM W MOBEPXHOCTU MPaBW/IbHOW Nupamungpl,
TeopemMa O nowWanM YceyéHHon nupammuibl. oHATME 06 06bEMe. O6BLEM
nMpamMupl, NPU3Mbl.

Mofob6Hble Tena B npocTpaHcTBe. COOTHOLIEHMS MeXAy niowaasamm
MOBEPXHOCTeN, 06bEMaMM NOAOOHbIX Tef.

11 KIIACC

Tesia Bpalmenus

LinnnHgpryeckas MOBEPXHOCTb, obpasytoLume LUMNNHAPUYECKOM
MOBEPXHOCTN, OCb LMAVHAPUYECKOM MNOBEPXHOCTWU. LIMAMHAP: OCHOBaHWS K
OoKoBasi MOBEPXHOCTb, 06pasyollas M OCb; nnowaas O60KOBOW W MOMHOWN
MOBEPXHOCTW.

KoHuuyeckass noBepxHOCTb, 06pa3ytoLine KOHMYECKO MOBEPXHOCTM, OCb U
BepLUMHA KOHNYECKO NMOBEpPXHOCTU. KOHYC: OCHOBaHMe 1 BepLUnHa, 06pasytoLas
M 0ocCb; nnowaab OOKOBOM WM MOMHOM MOBEPXHOCTM. YCEUYEHHbIA KOHYC:
06pasyoLLe 1 BbICOTa; OCHOBaHWNA 1 60KOBas MOBEPXHOCTb.

Cdepa M wWap: UEHTp, paguyc, AvameTp; naowanb MoBepxXHOCTU Chepsbl.
B3aumHOe pacnonoxeHue cepbl 1 MIOCKOCTU; KacaTenbHas NIoCKOCTb K Cepe;
naowaab cpepsol.

306paxkeHre Ten BpaLLlleHMs Ha MI0CKOCTW. Pa3BépTKa UuAMHAPA U KOHYCa.

KombuHauum Ten BpaweHWs W MHOrOrpaHHUMKOB.  MHOrorpaHHuK,
OMMCaHHbIA OKOMo cdepbl; cepa, BAMWCAHHas B MHOFOrpaHHWK, WAN Teno
BpaLLEHNS.

MoHsATKE 06 06BEME. OCHOBHbIe CBOMCTBA 00BLEMOB Te/l. Teopema 06 06bEME
MNPAMOYro/ibHOro Mapannenenunega M cneactevs nU3 Heé. OOBEM LMNMHAPA,
KoHyca. O6bEM Luapa v nnowaab chepsbl.

Mono6Hble Tena B npocTpaHcTBe. COOTHOLLEHUS MeXAy naoLaaamm
MOBEPXHOCTeN, 06bEMaMM NOAOGHBIX Te.

CeyeHuss uunuHapa (napannensHO M NEePreHAMKYNApHO OCK), CeyvyeHus
KOHyca (napasieflbHoe OCHOBaHWMKO U MPOXOAALLEe Yepe3 BepLUMHY), CevyeHus
Lapa.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha nnockocTy 1 B npocTpaHcTBe. CNoXeHve 1 BblYMTaHWE BEKTOPOB.
YMHOX€eHMe BEKTOpa Ha uncno. PasfnodxxeHne BeKTopa no TPEM HEKOMM/IaHaPHbIM
BekTOpaM. [lpaBmno napannenenunega. PewleHune 3ajady, CBA3aHHbLIX C
MPYMEHEHWEM MpaBWN [OEACTBUMA C BekTopamu. [psMoyrofbHas cucTema



KoopauHaT B npocTpaHcTBe. KoopauHaTbl BekTopa. [lpocTeiive 3agaun B
KoopAuHaTax. YTon Mexay BekTtopamu. CKanspHoe npov3BefeHue BeKTOPOB.
BbluncneHve yrnos mexay npsamMbiMyi U NIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/, NPY PeLLeHN reoMeTPUYECKIX 3aaau.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA MPOrpaMMbl  y4ebHOro npegmeTa
«MaTtemaTrKa» XapaKTepusyrTcs:

Fpamaﬂcxoe BOCIIMTaHHUE:

CPOPMMPOBAHHOCTLIO MPaXKAAHCKOW NO3MLMM 00YyYaroLLErocs Kak akTMBHOMO
M  OTBETCTBEHHOrO UYjieHa pPOCCUMACKOro 06ulecTsa, MpeACTaB/IeHMEM O
MaTemMaTUYecknX OCHOBaX (DYHKLMOHMPOBAHUSA PasfinyHbIX CTPYKTYP, SBEHWUNA,
npouefyp rpaxgaHckoro oobulectsa (BblOOpbl, ONpocbl M Mp.), YMeHUeM
B3aMMO/eNCcTBOBaTb C COUMASIbHbIMA WHCTUTYTaMWU B COOTBETCTBUM C  UX
(OYHKUMAMU N HA3HAYEHWEM.

Hanl/IOTI/I‘leCKOC BOCIIMTAHHC:

ChOpMMPOBAHHOCTbLIO POCCUNCKOM rPaXKAaHCKON NAEHTUYHOCTH, YBaXKEHNSA K
MPOLLIOMY M HAcTOSALLEMY POCCUMINCKON MaTeMaTWKM, LLEHHOCTHLIM OTHOLLEHMEM K
AOCTUDKEHUSIM POCCUMCKMX MAaTEMATUKOB N POCCUMCKON MaTeMaTUYECKOW LLIKO/bI,
K MCMOMb30BaHMIO 3TUX AOCTMDKEHWIA B [APYrMX HayKaX, TEXHOMOrusX, cgepax
3KOHOMMKM.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

0CO3HaHVEM AYXOBHbIX LIEHHOCTEN POCCUIACKOTO Hapoaa;
CPOPMMPOBAHHOCTLIO  HPABCTBEHHOrO  CO3HaHWSA,  3TUYECKOro  MoBefAeHUs,
CBAI3aHHOMO C NPaKTUYECKUM MPUMEHEHMEM [JOCTUXKEHWUIA HAYKM W AeATENbHOCTbIO
YUYEHOr0; 0CO3HaHWEM NIMYHOIO BK/1aAa B MOCTPOEHME YCTOMUMBOIO Oy AYyLLErO.

JcTeTHYECKOe BOCIMTAHNE:

3CTETUYECKMM OTHOLLEHWEM K MUpPY, BK/KOYas 3CTETUKY MaTeMaTU4ecKuX
3aKOHOMEPHOCTEMN, 00bEKTOB, 3aad, peLleHuni, paccy>XaeHuia;
BOCMPUUMUYMBOCTbLIO K MaTEMaTUUECKMM acrekTam pa3/InyHbIX BUAOB MCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

CPOPMMPOBAHHOCTLIO  YMEHUSA MPUMEHSATb MaTemMaTUYecKme 3HaHWA B
MHTepecax 340pOBOro 1 6e3onacHoro obpasa >KU3HW, OTBETCTBEHHOIO OTHOLLEHWS
K CBOEMY 3[10pOBbIO (340pOBOE MUTaHME, CHaNaHCMPOBAHHBIA PEXUM 3aHATUIA U

oTAbIXa, perynsapHas msnyeckas aKTVBHOCTb); (r3nYecKoro
COBEPLLEHCTBOBAHMS, npw 3aHATUAX CMOPTVUBHO-03/J0POBUTENBHOM
NEATENbHOCTHO.

TpynoBoe BociuTanue:

FOTOBHOCTHIO K TPYAY, OCO3HaHWEM LIEHHOCTU TPYLONO6UA; UHTEPECOM K
pas3inyHbIM  chepaM  NPOJECCUOHANIbHON  AeATeNIbHOCTW,  CBSI3aHHbIM  C
MaTeMaTVKOA N eé MPUNOXEHUAMU, YMEHWEM COBepLUaTb OCO3HAHHbIA BbIGOP
OyayLlieint npodeccu 1 peann3oBbIBaTb COOCTBEHHbLIE YKWU3HEHHbIE MaHbl;



FOTOBHOCTbKO W CMOCOOGHOCTbKD K MaTeMaTuyecKoMy 006pa3oBaHuO U
CcamMo06pa30BaHUID Ha MNPOTSHXKEHUN BCEW >KWU3HW; TOTOBHOCTbIO K aKTUBHOMY
y4acTUO B PeLLIEHNN NPaKTUYECKUX 3a4a4 MaTeMaTUYeCKOW HanpaBneHHOCTU.

IKOJOTHYECKOe BOCIIUTAHHE:

CPOPMMPOBAHHOCTLID  3KOMOrMYECKON KYNbTYpbl, MOHWMAaHWEM BAWSHUS
COLMaIbHO-3KOHOMUYECKMX MPOLIECCOB Ha COCTOSIHME MPUPOAHOM U COLManbHOM
cpefbl, O0CO3HaHMEM [/106a/lbHOr0  XapakTepa 3KOMOrMYecKUx  npobnem;
OpVEHTALMEA Ha MPUMEHEHME MaTeMaTUYECKUX 3HaAHWIA ANs pelleHnst 3a4ady B
06NMacT  OKPY)KAlOLLE cpefbl, MJaHUPOBaHMS MOCTYNKOB W OLEHKUM WX
BO3MOXXHbIX NMOCNEACTBUIA AN1F OKPY>KaLOLLEW cpefpl.

HeHHOCTH HAYYHOI'O MO3HAHUSA:

CPOPMMPOBAHHOCTLHD MUPOBO33PEHNS, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HayKM W OOLIECTBEHHON  MPaKTWMKK,  MOHMMAaHUEM
MaTEMaTMYECKO HayKu KaK cepbl 4Yen0BeYEcKol [AesTeNbHOCTM, 3TarnoB eé
PasBUTUS M 3HAYMMOCTWU AN PasBUTUS LIMBUAN3ALNA; OBMAAEHMEM S3bIKOM
MaTeEMaTUKN WM MaTemMaTMYeCKOn KynbTypoii KakK CPeAcTBOM MO3HaHMS MUPAa;
FOTOBHOCTbIO OCYLLECTBMSATb MPOEKTHYKD W WUCCNEeA0BaTeNbCKYH [eATeNbHOCTb
NHAMBMAYANLHO U B Fpynne.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeAMeTHble pe3ynbTaTbl OCBOEHUS MporpaMmmbl y4ebHOro npegmeta
«MaremaTtumka» XapakTepunsyrTca OBflafieHnem YHVBepCa/IbHbIMM
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BbISIBNATL U XapaKTepPN30BaTb CYLLLECTBEHHbIE NMPU3HAKM MaTeMaTUUYECKMX
0ObEKTOB, MOHATWUIA, OTHOLUEHWUA MeXay MNOHATUAMK; (OPMY/IMPOBATb
onpefeneHnst  MOHATWA;  yCTaHaBNMBATb  CYLECTBEHHbIA  MPU3HaK
Knaccugukaumm, OCHOBaHUA A/19 0006OLEHNA W CPaBHEHUS, KPUTepun
NPOBOAVMMOrO aHa/IN3a;

e BOCMPWHMMATb, (DOPMY/IMPOBaTb W  MpPeobpas3oBbiBaTh  CYXAEHWS:
yTBepAUTENIbHble K OTpuuaTe/bHble, eAWHWYHbIE, YacTHble U O6LUKE;
YC/IOBHbIE;

e BbISBNATL  MaTeMaTuMyeckuMe  3aKOHOMEPHOCTW,  B3aUMOCBA3M WU
NpoTMBOpeuns B (hakTaxX, AaHHbIX, HaOMOLEHUAX U YTBEPXAEHUSX;



npegnaraTb  KPpUTepUW  ANF  BbISB/IEHUSA  3aKOHOMEPHOCTE U
MPOTMBOPEYNI;

e [lenatb BbIBOAblI C WUCMO/Ib30BAHMEM 3aKOHOB JIOTMKWU, AeAYKTUBHBIX W
WHAYKTUBHBLIX YMO3aK/TKOUEHWIA, YMO3aK/IKOUEHWIA M0 aHa/Iornu;

e MpPOBOAUTH CaMOCTOATE/IbHO  [j0Ka3aTe/bCTBa MaTemMaTn4ecknx
YTBEPXAEHWN (NPAMble 1 OT NMPOTMBHOIO), BbICTPaMBaTb aprymeHTaumto,
MPUBOANTL MPUMEPbl U KOHTPNPUMEPLI; 060CHOBbLIBATL COOCTBEHHbIE
CYXXJEeHWS 1 BbIBOAbI;

e BblOMpaTb CroOCO6 pelUeHNs y4yebHO 3adayun (CpaBHMBATb HECKOJbKO
BapUaHTOB peLUeHns, BblGUpaTb Hambosiee MNOAXOAAWMA C  YYETOM
CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

ba3oBbIe HccjiaeaoBareJbCkKue I[eﬁCTBl/IH:

e 1CMONb30BaTb BOMPOCHI KaK MCC/ef0BaTe/IbCKUM MHCTPYMEHT MO3HaHMS;
(hopMynMpoBaTb BOMPOCHLI, (MKCUPYIOLLME MPOTMBOPeUne, npobremy,
yCTaHaB/MBaTb  MCKOMOe W  fAaHHOe, opmupoBaTb  TUMNOTE3Y,
apryMeHTMpOBaThb CBOO MO3ULMIO0, MHEHWE;

e MPOBOAUTH CaMOCTOATE/IbHO CMN/IaHNPOBaHHbII 3KCMEPUMEHT,
nccnefoBaHMe MO YCTaHOB/IEHWIO  OCOGEHHOCTe  MaTeMaTU4ecKoro
00beKTa, SB/IEHUA, MPOLECCa, BbIABIEHUIO  3aBUCUMOCTEA  MeXay
06beKTaMu, ABMEHNAMMI, NpoLeccamu;

e CaMOCTOATE/IbHO (hOpMYNMpPoBaTb 0006LLEHNS 1 BbIBOAbI MO pPe3y/ibTaTtam
NPOBeAEHHOro Hab/MIOAEHUs, MCCnefoBaHUs, OLEeHMBaTb [OCTOBEPHOCTb
MOJTyYeHHbIX pe3y/ibTaToB, BbIBOAOB U 0606LLEHNIA;

e TPOrHO3MPOBaTb BO3MOXKHOE pas3BMTUE MpPOLecca, a TakKke BblABUraTh
MPesAnosIOXKEHNA O ero PasBUTUM B HOBbIX YCIOBUSIX.

Pabora ¢ unpopmaunmeii:

e BbISBNATL AeUUNTBLI MHPOPMaLUN, AaHHbLIX, HEOOXOAMMbIX NS OTBETa
Ha BOMPOC 1 AN peLleHns 3a4auu;

e BblOMpaTb  WH(OPMaUMIO M3  MUCTOYHWKOB  Pas3/IMYHbIX  TUMOB,
aHa/M3npoBaTb, CUCTEMATU3NPOBATb U MHTEPMPETMPOBATL MH(OPMALNIO
pa3NYHbIX BULOB 1 (hOpM NPeACTaBNeHWS;

o CTPYKTYPMPOBAaTb MH(OPMaLUIo, NPeACTaBNATL eé B pas/IMyHbIX popmax,
NNNKOCTPUPOBATb FpaPUYECKu;

e OLEHMBaTb HaaEéXXHOCTb MHhopMaLm no CaMOCTOSATE/IbHO
chopmynMpoBaHHbLIM KPUTEPUAM.

2)  Vnuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00eCnevusaom

C(ﬁOpMLlpO@(lHHOCI’I’lb COYUAIbHbIX HABBLIKOB 05)/1{&}01/141/!)60}1.

Oo61enne:



BOCMPUHMMATL 1 (hOPMYNMPOBaTb CYXAEHWS B  COOTBETCTBUAM C
YCNOBUSIMA U LIENSIMM OBLLIEHNS; ICHO, TOYHO, FPaMOTHO BbIpaXkaTb CBOHO
TOUKY 3PEHMS| B YCTHbIX M MUCbMEHHbIX TEKCTaX, AaBaTb MOSCHEHWS MO
X0Ay peLleHus 3aaaum, KOMMEHTPOBATb NOMYYeHHbI pe3ynbTar;

B X0/le 06CYXX/EHWs 3aaBaThb BOMPOCHI MO CYLLECTBY 06CY>KAaEMOI TeMbI,
Npo6nembl, peLiaemMoil 3a4aun, BbiCKasbiBaTb U/eu, HalleNleHHbIe Ha MOWCK
PELLeHNs; COMOCTaBNATb CBOW CYXKAEHUS C  CYXKAEHWUSIMU  APYTUX
YUYaCTHMKOB [uanora, 06Hapy>uBaTb pasnnune U CXOACTBO MO3ULWIA; B
KOpPPeKTHOI hopme (hopMyNMpOBaTh Pa3HOT/Iacus, CBOU BO3PaXKEHUS;
NPeAcTaBNATb  pe3ynbTaThl  PELleHMst  3afadn,  3KCMepPUMEHTa,
NCCNeaoBaHUSA,  MPOEKTa,  CaMOCTOSITeNIbHO  BblOGMpaTb  hopmar
BbICTYMN/IEHMSA C YYETOM 3aay Npe3eHTaLumn 1 0COBEHHOCTEN ayanTopUn.

CoTpyaHu4vecTBo:

3)

MOHMMAaTb W WCNONb30BaTb  MPEUMyLLECTBa  KOMaHAHOM U
NHAVBUAYa/TbHOW paboTbl MPY peLLeHnn y4ebHbIX 3aa4; NpUHMMaTb Lienb
COBMECTHON [eATeNIbHOCTW, N/IaHMPOBaTb OpPraHM3aumio COBMECTHON
paboThbl, pacnpefenatb BUAbl paboT, LOroBapMBaThCs, 06CYXKAaTb NPOLLECC
N pe3ynbTat paboThbl; 06006LaTh MHEHUS HECKONbKMUX NIOAEN;
y4yacTBOBaTb B rpynnoBbIX hopMax paboTbl (06Cy>KaeHNS, 06MEH MHEHWIA,
«MO3rOBble LUTYPMbI» U WHbIE); BbINOMHATL CBOK 4YacTb paboTbl U
KOOPAUHMPOBaTbL CBOW AEACTBMA C  APYrMMW  4YfieHaMXU  KOMaH[bl;
OLeHMBaTb Ka4yeCTBO CBOEro BKMafa B OOLMIA MPOAYKT MO KpUTEPUSM,
ChopMynMpPOBaHHLIM Y4aCTHMKaMWN B3aMOLENCTBUS.

YHnusepcanvnvie pezcyiamuenbvle Oeticmaus, obecneyusaiom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaB/ATb MNJ1aH, &/ITOPUTM PeLLeHNs 3aauu, BbIGUpaTh Crnocob peLleHns
C YYETOM MMEOLLIMXCA PECYPCOB 1 COBCTBEHHBLIX BO3MOXXHOCTEN,
apryMeHTMpOBaTb N KOPPEKTMPOBATb BaphaHTbl PELLEHNIA C YYETOM HOBOW
NHopMauun.

CaMOKOHTPOJIb:

BNafeTb HaBblKaMy MO3HABATENbHOV petieKcMM Kak  0CO3HaHMs
COBEPLLAEMbIX AEACTBUIA U MbICIUTENbHbIX MPOLECCOB, UX PE3Y/bTaToB;
BNafeTb Ccrnoco6amum CamoOMnpoBepKW, CaMOKOHTPONs npouecca WU
pe3ynbTaTa peLleHns MaTeMaTUYecKol 3aaauu;

npeaBuaeTb TPYAHOCTW, KOTOPbIE MOFYT BO3HUKHYTb MpPU  PELLIEHUN
3a/la4, BHOCWUTb KOPPEKTVBbI B [AEATENbHOCTb HA OCHOBE HOBbIX
06CTOSATENLCTB, AaHHbIX, HAEHHbIX OLLMOOK, BbISBNEHHbIX TPYAHOCTEN;



e OLEHMBATb COOTBETCTBME pe3ynbTaTa LENM W YCNOBUAM, OOBACHSATb
MPWUYNHBI JOCTUMDKEHMS UMW HEJOCTVXKEHWSI Pe3y/bTaToB AedTeNbHOCTH,
HaxoAWTb OLIMOKY, aBaTb OLEHKY NPUOBPETEHHOMY OMbITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTb MNOHATUSAMK: TOYKa, NPsSMast, NI0CKOCTb.

MPYMEHATb aKCUOMbI CTEPEOMETPUM W CNeLCTBUA U3 HUX MPU peLleHum
reoMeTpuyecKmnx 3agau.

OnepupoBaTb NOHATUAMM: NapaIeNbHOCTb Y NePReHANKYNSPHOCTb NPSAMbIX
W MI0CKOCTEN.

KnaccmgpuumpoBaTb B3aMMHOE PacrosfioXkeHre NpPsMbIX W MIOCKOCTEN B
MPOCTPaHCTBE.

OnepvpoBaTb MOHATUAMMW: [BYrPaHHbI Yron, rpaHy ABYrpaHHOro yrna,
pebpo ABYrpaHHOro Yyrna; NNHeHbIA Yron ABYrpaHHOro yrna; rpagycHas mepa
ABYIPaHHOro yrna.

OnepupoBaTb MOHATUSAMW: MHOFOTPaHHWK, BbINYK/bIA W HEBbIMYK/IbIiA
MHOIOrpaHHWK, 3/1eMeHTbl MHOTOrpaHHMKa, NpaBu/bHbIA MHOTOrpaHHUK.

Pacro3HaBaTb OCHOBHble BWAbl MHOrOrpaHHMKOB (NuUpammuga; npu3sma,
MPAMOYro/ibHbIV Napannenenunnes, Kyo).

KnaccnuumpoBaTb ~ MHOrorpaHHuWKW,  BblOMpas  OCHOBaHWA  AJ14
Knaccumkaumm  (BbINyK/ble W HEBbIMYK/Ible  MHOrOrpaHHUKK;  MpaBuibHbIE
MHOrOrpaHHUKK; NPsSiMble Y HaK/IOHHbIE NPU3MbI, Napannenenunegbl).

OnepupoBaTb MOHATMSAMU: CeKyLLas NI0CKOCTb, CeYeHe MHOTOrpaHHNKOB.

OO6BACHATb NPUHLMMbBI NOCTPOEHUSA CEYEHWNIA, MCNONb3YA METOA CNeLoB.

CTpouTb  CeYeHUs MHOrOrpaHHUKOB  METOAOM  CNefoB,  BbIMOSHATb
(BbIHOCHBIE) M/IOCKME YEPTEXM M3 PUCYHKOB MPOCTbIX O0OBLEMHbLIX (Mryp: BuA
CBEPXY, COOKY, CHU3Y.

PeLaTb 3aa4m Ha HaxOoX/AeHNe reoMeTpUYeCcKUX BeIMYMH NO o0bpasuam nam
anropuTMaMm, MpPUMeHss W3BECTHble aHa/IMTUYECKMe MeTOAbl NPV PeLleHum
CTaHAapTHbIX MaTeMaTUYeCKMX 3alay Ha BbIUYMCIEHNE PACCTOSHUIA MeXaY ABYMS
TOYKaMW, OT TOYKA A0 NPsSMOM, OT TOYKM A0 MJIOCKOCTH,  MexXay
CKpPEeLUMBAIOLLMMUCA MPAMbIMMN.

PelaTb 3aa4um Ha HaxoX/AeHNe reoMeTPUYeCKUX BeIMYMH No 06pasuam uam
anroputMaMm, MpPUMEHSAS W3BECTHblE aHa/IMTUYECKMe METOAbl NPU  PeLleHum
CTaHAAPTHbIX ~ MaTemMaTuMyeCKMX 33dady Ha  BbIYUC/IEHWE  YI/IOB  Mexay
CKpeLMBaoLWMMNCA  NPSAMbIMKA,  MeXAY NPSAMOA W MIOCKOCTbIO,  MeXay
MNOCKOCTAMU, ABYrpaHHbIX Yr/0B.



BbluncnsTb 06bEMbI M NIOLIAAN NOBEPXHOCTEA MHOrOrpaHHMKOB (Mpr3ma,
nupamMuga) C MPUMeHeHUeM  (JOPMY/;  BbIYMCNATb  COOTHOLLIEHMSt  MEXAy
naowaasaMmn noBepxHocTeld, 06bEMaMm NoA0GHbLIX MHOFOrPaHHMKOB.

OnepvpoBaTb MOHATUSMW: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb U
MNOCKOCTb CUMMETPUU; LIEHTP, OCb M MNOCKOCTb CUMMETPUM (HATYPbI.

N3BnekaTb, Npeobpa3oBbiBaTb W WMHTEPNPETMPOBATb  MH(OPMALUIO O
MPOCTPAHCTBEHHbIX FEOMETPUUECKUX (uUrypax, NPeACTaBNeHHYHO Ha YepTeXxax U
PUCYHKaX.

MpUMEHSTb  TeOMETPUYEeCKMe (aKTbl ANS PeLleHnsi CTepPeoMEeTPUYECKMX
3a/]a4, NpeanonararoLLMX HeCKOMbKO LLIAroB PEeLLEHNs], C/IN YCNOBUS NMPUMEHEHNS
3a/laHbl B IBHO (hopMe.

MpUMeHATb  MpoOCTeliluMe  NPOrpaMMHble  CPeACcTBA M 3/1EKTPOHHO-
KOMMYHMWKALMOHHbIE CUCTEMbI MPU PELLIEHNN CTEPEOMETPUYECKIMX 3aaau.

MpuBOANTL NPUMEPbI MaTEMATMUYECKMX 3aKOHOMEpPHOCTeld B Mpupode W
XKWU3HW, pacno3HaBaTb NPOSB/IEHNE 3aKOHOB reOMETPUM B UCKYCCTBE.

MPUMEHSATL NOMYYeHHble 3HAHWS Ha MPaKTWMKe: aHa/M3MpoBaTh peasibHble
CUTyaUUn W MNPUMEHSITb W3YYeHHble MOHATUA B MNPOLECCe MOMCKa PeLLeHus
MaTeEMaTUUYeCKM  CHOPMYNMPOBaHHOM Mpo6nieMbl, MOAENMPOBATb  peasibHble
CUTyaUMM Ha 3blke T[eoMeTpuUM, WCCnefoBaTb MOCTPOEHHblE MOAeNU ¢
CMO/Nb30BaHMEM FeOMETPUYECKMX MOHATWIA U TeopeM, annapaTa anrebpbl; peLlaTth
NpaKTUYecKue 3a4aun, CBs3aHHble C HAXOXAEHNEM FeOMETPUYECKMX BENUMH.

11 KIIACC

OnepupoBaTb MOHATUAMM: LUIVHOPUYECKAA MOBEPXHOCTb, 06pasyroLiue
UMNMHAPUYECKOW  MOBEPXHOCTW;  UWAUHAP;  KOHWYeCcKas  MOBEPXHOCTS,
06pasytoLLe KOHNYECKOW NOBEPXHOCTU, KOHYC; cthepnuyeckast NoBEPXHOCTb.

Pacno3sHaBatb Tena BpatleHnsa (ULMAMHAP, KOHYC, chepa 1 wap).

OO6BACHATL CNOCO6bI NOTyYeHNs TeN BpaLLeHus.

Knaccugmumposatb B3aMHOE pacrosioXXeHue chepbl U MI0CKOCTY.

OnepupoBaTb MOHATUAMM: LLIAPOBOI CErMeHT, OCHOBaHWE CEerMeHTa, BbiCOTa
CerMeHTa; LUapoBOi CNOW, OCHOBaHWE LLIAPOBOr0 C/0si, BbICOTA LLUAPOBOrO C/OS;
LLIAPOBOW CEKTOP.

Bbluncnate  06bEMbI M MOWAAM  MOBEPXHOCTEM  Ten  BpaleHus,
reOMEeTPUYECKNX TeN C NPUMeHeHeM hopmyi.

OnepvpoBaTb  MOHATUSAMW:  MHOrOrPaHHWK, BMWCaHHbLIA B  cepy U
OMMCaHHbIA OKONO ciepbl; cdepa, BNUCaHHas B MHOTFOrpaHHWK WU Teno
BpaLLeHus.

BbluncnaTb COOTHOLLIEHUS MeXAY NowaisMn noBepxXHOCTe U 06bEMaMM
MOLO6HbIX Ter.



N306pakaTb M3y4yaemble (OUrypbl OT PYKM M C MPUMEHEHMEM MPOCTbIX
YEPTEXHbLIX MHCTPYMEHTOB.

BbINOMHATL (BbIHOCHbIE) MI0CKNE YEPTEXKM M3 PUCYHKOB MPOCTbIX 06bEMHBIX
uryp: Bug ceepxy, 60Ky, CHI3Y; CTPOUTb CEYEHWS TeN BPaLLEHNS.

3BnekaTb, WHTepNpeTMpoBaTb W NpPeobpas3oBbiBaTb MH(OPMALMIO O
MPOCTPAHCTBEHHbIX FEOMETPUYECKMX mrypax, NpPeAcTaBNeHHY Ha YepTeXkax U
PUCYHKaX.

OnepunpoBaTh NOHATMEM BEKTOP B MPOCTPaHCTBE.

BbINONHATL  [EACTBUA  CNOXKEHWS BEKTOPOB, BblUMTaHWA BEKTOPOB U
YMHOXEHWSA BEKTOPA Ha YMC0, 06BACHSATb, KAKUMIM CBOMCTBaMM OHM 06/1afatoT.

MpyMeHATb NPaBUIO Napannenenunesa.

OneprpoBaTb MNOHATMSAMW: [eKapTOBbI KOOPAMHATbLI B NPOCTPaHCTBE, BEKTOP,
MOAY/Nb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATbl BEKTOPa, Yron Mexay
BEKTOpaMM, CKaNsspHOE Npon3BeeHNe BEKTOPOB, KON/IMHEAPHbIE U KOMMN/TaHapHbIE
BEKTOpBbI.

HaxoanTb Cymmy BEKTOPOB M NPOM3BEAEHMNE BEKTOPA Ha YMCNO, YIon MeXay
BEeKTOpaMK, CKaNisipHOe Npou3BeAeHMe, packnafblBaTb BEKTOP MO [ABYM
HEKON/IMHEAPHbLIM BEKTOPaM.

3agaBaTb NIOCKOCTb YPaBHEHNEM B i€KAPTOBOW CUCTEME KOOPAMHAT.

MpYMEHATb FeoMeTpuyecKne (akTbl AN PELUEHUS CTePeOMETPUYECKUX
3afay, npegnonaratoLmMX HECKO/MbKO LIAroB PeLLeHns, eCcnv YCNOBUS NPUMEHEHUS
3afjaHbl B IBHOM hopme.

PelwaTb NpocTeiiluMe reoMeTpuyeckme 3afayv Ha MPUMEHEHME BEKTOPHO-
KOOPAWHATHOIO MeToAa.

Pewatb 3afausm Ha [0Kas3aTe/lbCTBO MaTeMATUYECKUX OTHOLLEHWUA U
HaX0XAeHWe reOMETPUYECKMX BENMUMH NO 06pa3LamM Uam anroputmam, NPUMEHsS
N3BECTHbIE METOAbI NPYN PELLEHUN CTaHAAPTHBIX MaTeMaTUYECKMX 3afau.

MprMeHATb  MpOCTelMe NporpamMMHble  CpeacTBa W 3/1IEKTPOHHO-
KOMMYHUKaLMOHHbIE CUCTEMbI MPY PELLEHUN CTEPEOMETPUYECKMX 3aay.

MpvBOAMNTL MNPUMEPbI MaTEMATUYECKMX 3aKOHOMEPHOCTEN B nNpupode K
XKW3HW, pacrno3HaBaThb NPOsIBNEHNE 3aKOHOB reOMETPUN B UCKYCCTBE.

MpVMeHATb NOMYYeHHbIE 3HAHWA Ha MPaKTMKE: aHaIM3MPOBaTb peasibHble
CUTYaUUM N MNPUMEHSATb WU3YYeHHblE MOHATUA B NPOLIECCe MOUCKA peLLeHns
MaTemaTuyeckn ChopMynMpOBaHHOW MNPO6GMEMbI, MOAENMPOBaTb  peasibHble
CUTYyaUUn Ha $A3blke T[EOMETPUKU, UCCNefoBaTb MOCTPOEHHbIE MOAeM ¢
MCNONb30BaHNEM reOMETPUYECKMX NOHATUIA U TeopeM, annapaTa anrebpbl; peluaTb
MPaKTUYECKMe 3afja4m, CBA3aHHbIE C HAXOX/AEHNEM FreOMETPUYECKNX BESTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
https://urok.1c.ru/
1 BBefgeHue B CTEPeOMETPUIO 10 http://fcior.edu.ru
5 [MpsAMble 1 NNOCKOCTU B I'IpOCTpaHCTBe.v 12 1 https://urok Lc.ru/
MapannensHOCTb NPAMBIX U NJI0CKOCTEN
[MNepneHANKYNAPHOCTb NPAMbIX U https://urok.1c.ru/
3 o 12 .
M/I0CKOCTEN http://fcior.edu.ru
https://urok.1c.ru/
4 Yrnbl Mexay npaMbIMU 1 NIOCKOCTAMU 10 1 http://fcior.edu.ru
5 MHororpaHH1Km 11 1 https://urok.1c.ru/
https://urok.1c.ru/
6 O61bEMbI MHOTOrpaHHNKOB 9 1 http://fcior.edu.ru
http://www.fipi.ru/
7 MoBTOpeHME: CeYeHUs, PacCTOAHNUA N YT bl 4 1 https://urok.1c.ru/
OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME 68 5 0



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://fcior.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue

NporpaMMbI Bcero oOpa3oBaTe/ibHbIE

padoTshI padoThI
pecypcsl

Tena BpatLeHns 12

OO6bEMbI Ten 5

BeKTopbl M KoopAMHaThLI B MPOCTPAHCTBE 10

MoBTOpEHME, 06006LLeHNE, y 1

cucTeMaTm3aLms 3HaHWUiA
OBLEE KOJTMYECTBO YACOB IO NMPOrPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB Hara DJIeKTPOHHbIE
Ne undgpoBbie
2 IUIaH aKT
Tema ypoka Kourpoubnbie IIpakTuyeckue ¢
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

OCHOBHbIE MOHATNSA
CTEPEOMETPUN: TOYUKA,
npsamas, Na0CcKoCTb,
npocTpaHcTBo. [MpaBuna
N306paXKeHns Ha PUCYHKaX: 1 05.09.2023
N306paxkeHns NIOCKOCTEN,
napansiefibHbIX NPAMbIX
(oTpeskoB), cepeanHbI
oTpe3Ka

[MoHATUA: NepeceKaroLmecs
MNOCKOCTK, NepeceKaroLLmecs 1 07.09.2023
npsamas 1 NaocKoCTb

https://urok.lc.ru/
http://fcior.edu.ru

https://urok.1c.ru/
http://fcior.edu.ru

[MoHATNA: NepeceKaroLmecs
N0CKOCTU, NepecekatoLLnecs 1 12.09.2023
npamas 1 NjaoCKoCTb

https://urok.1c.ru/
http://fcior.edu.ru

3HaAKOMCTBO C

MHOrOrpaHHMKamu,

n306paxeHne 1 14.09.2003 https://urok.1c.ru/
MHOrOrpaHHMKOB Ha http://fcior.edu.ru
pUCYHKaX, Ha NPOEKLMOHHbIX

yepTexax

HauvanbHble cBefjeHns 0 Kybe 1 19.09.2023 https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

N Nupamnge, nx pasBépTu n
mogenun. CeyeHuns
MHOrorpaHHuKoB

http://fcior.edu.ru

HayanbHble cBefeHns 0 Kybe
Y Nnupammge, NxX pasBepTKN 1
mogenn. CeyeHuns
MHOTOrpaHHVKOB

21.09.2023

https://urok.lc.ru/

http://fcior.edu.ru

MoHATKe 06
aKCMOMaTUYECKOM
MOCTPOEHMMN CTEPEOMETPUN:
aKCMOMbI CTEPEOMETPUN 1
CNeACcTBUSA U3 HNX

26.09.2023

https://urok.lc.ru/

http://fcior.edu.ru

MoHATHe 06
aKCMOMaTUYECKOM
MOCTPOEHMMN CTEPEOMETPUN:
aKCMOMbI CTEPEOMETPUN 1
CNeACTBUSA U3 HUX

28.09.2023

https://urok.lc.ru/

http://fcior.edu.ru

MoHATKe 06
aKCMOMaTUYECKOM
MOCTPOEHMMN CTEPEOMETPUN:
aKCMOMbI CTEPEOMETPUN 1
CNeACTBUSA U3 HNX

03.10.2023

https://urok.1c.ru/

http://fcior.edu.ru

10

MoHATHe 06
aKCMOMaTUYECKOM
MOCTPOEHMMN CTEPEOMETPUN:
aKCMOMbI CTEPEOMETPUN 1
CNeACTBUSA U3 HNX

05.10.2023

https://urok.1c.ru/

http://fcior.edu.ru

11

B3anmHoe pacnonoxeHue
MPSAMbIX B MPOCTPAHCTBE:

10.10.2023

https://urok.1c.ru/

http://fcior.edu.ru



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

nepecekatoLmecs,
napannesbHble 1
CKpeLLMBatoLLMECs NPSMbIE

MapannenbHOCTb NPAMbIX U
MI0CKOCTEW B MPOCTPaHCTBe:
napasnesibHble NpsMble B

https://urok.lc.ru/

12.10.202 )
12 NPOCTPaHCTBE; 0.2023 http://fcior.edu.ru
napannienbHOCTb TPEX
NpPAMbIX
MapannenbHOCTb NPAMbIX U
13 M0CKOCTEN B I'IpOCTpaH(iTBeZ 1710.2023 https://u_rok.lc.ru/
MapannensHoOCTb NPAMON U http://fcior.edu.ru
NII0CKOCTHU
rbl Hanpas/eHHbIMK ) 1c.
14 ¥Yrnbl ¢ coHanpas/ne 10.10.2023 https //u_rok lc.ru/
CTOpPOHamMu http://fcior.edu.ru
15 Yron mexay npsimMbiMu B 24.10.2023 https://u_rok.lc.ru/
NnpocTpaHcTBe http://fcior.edu.ru
16 Yron mexay npsimMbiMu B 07.11.2023 https://u_rok.lc.ru/
npocTpaHcTBe http://fcior.edu.ru
MapannensHoCcTb
P o https://urok.1c.ru/
17 NJI0CKOCTEN: NapannenbHble 09.11.2023 .
http://fcior.edu.ru
MI0CKOCTHU
18 CsowcTtBea Tapanneanblx 14.11.2023 https://u_rok.lc.ru/
M/I0CKOCTEN http://fcior.edu.ru
MpocTeliwne
19 NPOCTPaHCTBEHHbIE (IMTYypbl 16.11.2023 https://urok.1c.ru/

Ha NJI0CKOCTW: TeTpasap, Kyo,
napannenenunes

http://fcior.edu.ru



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

https://urok.1c.ru/

20 MocTpoeHme ceveHUN 21.11.2023 http://fcior.edu.ru
5 https://urok.1c.ru/
21 [ocTpoeHue ceveHnm 23.11.2023 http://fcior.edu.ru
KoHTponbHas paboTa rno Teme
"lMpsAMble 1 NNOCKOCTA B
22 NPOCTPaHCTBE. 28.11.2023
MapannenbHOCTb NPAMBIX U
MA0CKOCTeR"
[MepneHANKYNAPHOCTb
93 NPSMOU 1 NJIOCKOCTW: 30.11.2023 https://u_rok.lc.ru/
NepneHANKYNsApHbIE NPSMble http://fcior.edu.ru
B MPOCTPaHCTBe
Mpamble napaniensHble U https://urok.Lc.ru/
24 NEpneHANKyNspHbIe K 05.12.2023 http://fcior.edu.ru
MI0OCKOCTYU
MpaAmble napannenscHble n
25 nep e |/|Kpn$| Hbie K 07.12.2023 https://urok.1c.ru/
PNEHANKYNAP o http://fcior.edu.ru
MI0OCKOCTYU
Mpu3Hak
https://urok.1c.ru/
26 ”ep”e""JAMKy”ﬂpHOCTM 12.12.2023 http://fcior.edu.ru
MPSMON 1 MIOCKOCTK
Mpu3Hak https://urok.1c.ru/
27 nepreHAvKynsipHoCTH 14.12.2023 http://fcior.edu.ru
MPSAMON 1 MIOCKOCTK
Teopema o npAmMoR https://urok.1c.ru/
28 MEepneRANKynAapHon 19.12.2023 http://fcior.edu.ru
MI0CKOCTY
29 Teopema 0 NpsMOlA 21.12.2023 https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

nepneHAVKYNAapHoiA
MI0CKOCTY

http://fcior.edu.ru

Teopema o npsmoit

https://urok.lc.ru/

30 nepneHanKYNsapHOW 26.12.2023 )
PRERANKYNIAPHO http://fcior.edu.ru
MI0CKOCTHU
MepneHAnKyNap u
HaK/I0HHbIe: pacCTosiHMe OT httos:fiurok 1c.ruf
31 TOYKW [0 NMIOCKOCTU, 28.12.2023 -~ u_ro -G
o http://fcior.edu.ru
paccTosHue OT NPsAMON [0
MJI0CKOCTHU
MepneHAMKyNap u
HaK/I0HHble: pacCcTosiHMe OT httos:fiurok 1c.ruf
32 TOYKW [0 MIOCKOCTU, 09.01.2024 -~ u_ro -G
o http://fcior.edu.ru
paccTosHue OT NpsAMON [0
MI0CKOCTHU
MepneHANKYNap u
HaK/I0HHble: pacCTosHME OT httos:fiurok 1c.ruf
33 TOYKM A0 MN/IOCKOCTH, 11.01.2024 S./Urok.2C.1U
o http://fcior.edu.ru
paccTosiH/e OT NpsAMON [0
MI0CKOCTHU
MepneHANKYNap u
HaK/I0HHbIe: pacCcTosiHMe OT httos:fiurok 1c.ruf
34 TOYKW [0 MIOCKOCTU, 16.01.2024 S u_ro -CI
. http://fcior.edu.ru
paccTosiH/e OT NPsAMON 0
MI0CKOCTHU
Yrnbl B NPOCTPaHCTBE: Yrof httos:ffurok 1c.ruf
o ps://urok.1c.ru
35 MeXay npsmMon n 18.01.2024 )
Ay np http://fcior.edu.ru
MI0CKOCTbIO
36 [ByrpaHHsbIi1 yron, 23.01.2024 https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

NIHEVHBIA Yron ABYrpaHHOro
yrna

http://fcior.edu.ru

[BYyrpaHHbIi1 yron,

https://urok.lc.ru/

37 JNIHEVHBIN Yron ABYrpaHHOro 25.01.2024 http://fcior.edu.ru
yrna
[MepneHANKYNAPHOCTb

38 N0CKOCTEWN: NPU3HaK 30.01.2024 https://u_rok.lc.ru/
nepneHaAnKynapHoOCTU ABYX http://fcior.edu.ru
MI0CKOCTENA
[MepneHANKYNAPHOCTb

39 NOCKOCTEN: NPU3HAK 01.02.2024 https://u_rok.lc.ru/
nepneHAMKynAapHoOCTUN ABYX http://fcior.edu.ru
MI0CKOCTENA
MepneHAMKYNAPHOCTb

40 NMOCKOCTEWN: NPU3HaK 06.02.2024 https://u_rok.lc.ru/
nepneHaAnKynapHoCT ABYX http://fcior.edu.ru
MNOCKOCTEN

41 Teopema 0 TpEx 08.02.2024 https://u_rok.lc.ru/
nepneHanKynsapax http://fcior.edu.ru

4 Teopema 0 TpEX 13.02.2024 https://u_rok.lc.ru/
nepneHamMKynapax http://fcior.edu.ru

43 Teopema 0 Tpéx 15.02.2024 https://u.rok.lc.ru/
nepneHanKynapax http://fcior.edu.ru
KoHTponbHas paboTa no
TeMam

44 "MepneHAMKYNAPHOCTb 20.02.2024

NPSIMbIX U NOCKOCTER" 1
"Yrnbl MeXxay npsMbIMU U



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

naockoctamn'

45

MOHATNE MHOTOrPaHHMKa,
OCHOBHble 3/1EMEHTbI
MHOTOrpaHHVKa, BbIMYK/IbIE U
HEBbIMYK/blE
MHOrOrpaHHMKW; pa3BeépTka
MHOrOrpaHHVKa

22.02.2024

https://urok.lc.ru/

http://fcior.edu.ru

46

[Mpu3ma: n-yronbHaa npusma;
rpaHn 1 OCHOBAHWA MPU3MBI;
npsamas 1 Hak/1I0HHas
npu3mbl; 6OKOBas 1 MosiHas
MOBEPXHOCTb NPU3MbI

27.02.2024

https://urok.1c.ru/

http://fcior.edu.ru

47

Mapannenenunes,
MPAMOYrO/IbHbIA
napannenenvnes v ero
cBOICTBA

29.02.2024

https://urok.1c.ru/

http://fcior.edu.ru

48

Mupamnga: n-yronbHas
nMpaMunaa, rpaHu n
OCHOBaHWe NMpaMuabl;
60KOBasi U NosHas
MOBEPXHOCTb MMpaMnfbl;
npaBunbHas N yceyéHHas
nupamunia

05.03.2024

https://urok.1c.ru/

http://fcior.edu.ru

49

MpaBubHbIE
MHOrOrpaHHUKW: NOHATHNE
npaBuILHOIO
MHOTOrpaHH1Ka; npasuibHas
npursma 1 npasubHas
nupamua; npaBuibHas

07.03.2024

https://urok.1c.ru/

http://fcior.edu.ru



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

Tpeyro/bHas nupammaa n
NpaBWNbHbIA TETPa3Ap; Ky6

50

MpencTaBneHne o
npaBUIbHbIX
MHOrorpaHHuKax: oKTasap,
[04eKasp 1 nkocaaap.

12.03.2024

https://urok.lc.ru/
http://fcior.edu.ru

51

CUMMETPUSA B NPOCTPaHCTBE:
CYMMETPUA OTHOCUTENBHO
TOYKW, NPSMOIA, MOCKOCTMK.
3NeMeHTbI CUMMETPUN B
nupamujax,
napannenenunesax,
npaBUbHbIX
MHOTOrpaHHMKax

14.03.2024

https://urok.1c.ru/
http://fcior.edu.ru

52

BbluncrieHne anemeHToB
MHOrorpaHH1KOB: péopa,
AmnaroHanu, yribl

19.03.2024

https://urok.1c.ru/

http://fcior.edu.ru

53

Mnowaas 60KOBOM
MOBEPXHOCTU 1 MOJHOM
MOBEPXHOCTU NPSMOIA
npu3Mbl, Naowaab
OCHOBaHWiA, Teopema o
GOKOBOW NOBEPXHOCTU
NPSIMON NPU3MbI

21.03.2024

https://urok.1c.ru/

http://fcior.edu.ru

54

Mnowaas 60KOBOM
MOBEPXHOCTN M MOBEPXHOCTY
NpaBuIbHOI NpaMnapl,
Teopema 0 nnowlaan 60KoBOA
MOBEPXHOCTN YCEUYEHHOW

02.04.2024

https://urok.1c.ru/

http://fcior.edu.ru



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

nmpammibl

KoHTponbHas pa6oTa rno TeMe

55 N N 04.04.2024
MHororpaHH1KM
56 MoHATHe 06 06BbEME 09.04.2024 http_S://u.mk'lC'rU/
http://fcior.edu.ru
. https://urok.1c.ru/
57 O6bEM Nupamuapl 11.04.2024 http:/fcior edu.ru
, https://urok.1c.ru/
58 O6bEM nrpaMubl 16.04.2024 http://fcior.edu.ru
" https://urok.1c.ru/
59 O6bEM nrpaMufbl 18.04.2024 http://fcior.edu.ru
. https://urok.1c.ru/
60 O6bEM Nupamuapl 23.04.2024 http://fcior.edu.ru
" https://urok.1c.ru/
61 O6bEM NMpU3MBbI 25.04.2024 http:/fcior edu.ru
" https://urok.1c.ru/
62 OGBEM MPU3MbI 30.04.2024 http://fcior.edu.ru
" https://urok.1c.ru/
63 OG6bEM NpU3MbI 02.05.2024 http://fcior.edu.ru
64 I||(OHTPOﬂbHaH paboTa no TeTe 07.05.2024
OO6bEMbI MHOTOrpaHHNKOB
[MoBTOpeHWe, 0606LeHNE
65 cucTemaTu3auns 3HavH|/||/|. 14.05.2024 https://u.rok.lc.ru/
[MocTpoeHue ceyeHnin B http://fcior.edu.ru
MHOrorpaHHuKe
[MoBTOpeHWe, 0606LeHNE
66 cucTemMaTu3aunsa 3HaHUN. 16.05.2024 https://urok.1c.ru/

BbluncneHne paccTosHWIA:
MeXay ABYMS TOUKaMu, OT

http://fcior.edu.ru



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

TOUKM [10 NPSIMOIA, OT TOUKM
[0 NNIOCKOCTK, MeXAy
CKpeLLMBaOLLMMKCS
MpPAMbIMU

67

IToroBast KOHTpO/bHas
paboTa

21.05.2024

68

[MoBTOpeHWe, 0606LLeHNE
cucTemaTusaums 3HaHui.
BbluncneHve yrnos: mexay
CKpeLLMBaIOLLMMUCS
NPAMbIMU, MEXAY NPAMON 1
MNOCKOCTbHO, ABYrPaHHbIX
YI 0B, YI/10B MeXAY
MAOCKOCTAMM

23.05.2024

https://urok.1c.ru/

http://fcior.edu.ru

OBLLEE KOJIMYECTBO YACOB
Mo NPOrPAMME

68



https://urok.1c.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



