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NOACHUTE/IbHAA 3ANMUCKA

Paboyas nporpamma y4ye6Horo kypca «[eomeTpusi» 6a30BOro ypoBHSI ANS
obyvarowmxcs 10 -11 «knaccoB paspaboTaHa Ha ocHoBe ®efepasbHOro
rocyaapCTBEHHOro 06pa3oBaTesibHOro CTaHAapTa CpeAHero obwero o6pasoBaHms,
C YYETOM COBPEMEHHbIX  MWPOBbIX  TPeOOBaHWii, MpPeabABASEMbIX K
MaTemMaTMyecKoMy 06pa3oBaHui0, W TpPaauuUWiA  pOCCUIACKOrO 0b6pa3oBaHus.
Peanusauusi nporpaMMbl o6ecneymBaeT OBNaAeHME KITOYEBbIMU KOMMETEHLUAMMU,
COCTaB/IAOWNMM OCHOBY ANA CaMOpa3BUTUA W HENpepbiBHOr0 06pa3oBaHus,
LLeNIOCTHOCTb  OOLLEKYNbTYPHOrO, JIMYHOCTHOTO UM MNO3HABATENbHOIO Pa3BUTMA
NINYHOCTYM 0ByyatoLwmxcs.

LLEJTN U3YYEHWUA YYEBHOIO KYPCA

BaXHOCTb yyeGHOro Kypca reOMeTpUM Ha YPOBHE CPeAHero oo6Lero
o6pa3oBaHusi 06ycnoBneHa NPaKTUYECKOW 3HAYMMOCTbI METanpeAMETHbIX W
NPeAMEeTHbIX pe3ynbTaToB 00yYeHUs TeOMETPUM B HaMpaBJIEHWM JIMYHOCTHOTO
pasBuTUA obyyvatowmxcs, (GoOpMUPOBaHUS (GYHKLMOHANbHOW MaTeMaTUYeckou
FPAMOTHOCTW, W3YYeHUsT LPYrux yyebHbIX AucuuniuH. PasButue y obyvarowmxcs
NPaBUNbHbIX NPeACTaBMEHUA O CYLWHOCTU W MPOUCXOXAEHWUN TFEOMETPUYECKHUX
abCTpaKLMiA, COOTHOLIEHMW pPeanbHOr0 M WAEaNbHOro, XapakTepe OTPaXXeHMs
MaTEMATMYECKON HAyKoii SABNEHWA W NPOLECCOB peanbHOr0O MUpa, MecTe
reOMeTpuK B CUCTEME HayK M ponu MaTeMaTUYeCKOro MOJENIMPOBAaHUA B HayYHOM
NO3HAHUM U B NpaKTUKe cnoco6CTBYeT GOPMUPOBAHMIO HAYYHOrO MUPOBO33PEHMSA
yyalmxcs, a TaKXe KayeCTB MbIIUIEHNS, HEe06XOAMMBIX Ans ajanTauun B
COBPEMEHHOM 00LLECTBE.

FeoMeTpusi ABNSETCH OAHUM M3 6a30BblX NPEAMETOB Ha YPOBHE CPEJHEro
oblwero obpa3oBaHMs, TaK KakK o0b6ecneymBaeT BO3MOXHOCTb W3YYEHMS Kak
AUCLUNAKUH €CTECTBEHHO-HAYYHOI HaNpPaBiIEHHOCTH, TaK U TYMaHUTAPHOM.

Nlornyeckoe MbllwneHne, GopMupyemMoe npu M3yyeHUn obyvarowmummcs
NOHATUIHbIX OCHOB FEOMETPUM 1 MOCTPOEHMM LIENOYKM TOTUYECKMX YTBEPXKAEHMWIA B
XO/le PeleHns reoMeTPUYecKux 3ajay, YMeHWe BbIABUraTb W OMNpoBepratb
rMnoTesbl HEMOCPEACTBEHHO MCMONb3YKTCA NPU PelieHun 3ajay ecTeCTBEHHO-
Hay4YHOTrO LMK, B YaCTHOCTM M3 Kypca QuU3nku.

YMeHMe OpUeHTMpPOBaATbCA B MPOCTPAHCTBE MrpaeT CYLECTBEHHYO POJib BO
BCEX 06NacTaAX AeATeNnbHOCTM yenoBeka. OpueHTauus 4YenoBeKa BO BPEMEHU W
NPOCTPaHCTBE — HEo6XOoAWMOEe YCJIOBME €ro CcouuanbHOro 6biTusd, Qopma



OTPaXEeHUs1 OKPYXatoLero Mupa, YCNOBWUE YCMELHOro MO3HaHMA U aKTUBHOTO
npeobpa3oBaHus  AeiicTBMTENbHOCTW.  OnepupoBaHWe  MPOCTPAHCTBEHHbIMU
obpasaMu 00bEAMHAET pasHble BWAbl Y4YeOHOM U TPYLOBON [AeATENbHOCTH,
SIBNSIETCA OAHMM U3 NpPodecCUoHaNbHO BaXHbIX KayecTB, MO3TOMY aKTyasibHa
3afladya QopMUPOBAHMS Y O0OYYaKOLWMXCA NPOCTPAHCTBEHHOrO MbIWAEHUS Kak
pasHOBMAHOCTM 06Pa3HOr0 MbILUNEHUS — CYLECTBEHHOTO KOMMOHEHTa B
NOArOTOBKE K NPAaKTUYECKON AEATENbHOCTM MO MHOTUM HanpaBfiIEHUSIM.,
Llenb ocBoeHuss nporpammbl y4ebHOro kypca «lFeomeTpusi» Ha 6a30BOM
YyPOBHE 06yyeHus - obuieobpa3oBaTesbHOE W  OOLWEKYIbTYPHOE pa3BUTHE
obyyaroLmxcs yepes obecrneyeHne BO3MOXHOCTM NPMOOPETEHNS M UCNONb30BaHUS
CUCTEMATUYECKNX TeOMETPUYECKUX 3HAHUI W JeCTBUIA, cneunduyHbIX reoMeTpum,
BO3MOXHOCTM YCNEWHOro NpoAO/MKEHNs 06pa3oBaHKUA MO CMeLUanbHOCTAM, He
CBSI3aHHbIM C NPUK/IagHbIM UCNOJIb30BAHNEM FEOMETPHUM.
Mporpamma no reoMeTpunm Ha 6a30BOM YPOBHE MNpeAHasHayeHa p[ns
00YyYaKoLWMXCS CPeAHEeN WKOJbl, He UCMbITbIBABLUMX 3HAYMUTESNIbHBIX 3aTPYAHEHWIA
Ha ypOBHE OCHOBHOro 06uiero obpasoBaHus. TakuM obpa3om, obyyarowmecs Ha
6a30BOM ypOBHe [OJXHbl OCBOUTb 06LiMe MaTeMaTUYecKue YMEHMs, CBA3aHHble
CO cneunmduKon reoMeTpum U HeobXxofumble AN XKWU3HM B COBPEMEHHOM
obwectee. Kpome 3toro, OHM MMEKOT BO3MOXHOCTb M3Y4uTb reoMeTputo bonee
rny6okKo, ecnu B AanbHeilleM BO3HUKHET HE06XOAWMOCTb B FeOMETPUYECKMUX
3HaHWAX B NPOdecCcMoHanbHOW AeATeNbHOCTM.
JlOCTU)XEeHWEe LUenn OCBOEHUS Mporpammbl 06ecneunBaeTcsi peLleHneM
COOTBETCTBYHOIWMX 3aAay. [lpMopuTeTHbIMM  3ajayaMu  OCBOEHMS  Kypca
«[eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax SBNAOTCS:
o (GopmupoBaHMe MpeACTaBNeHUs O TeOMEeTpUM KaK 4acTu MUPOBOM
KyNbTypbl M 0CO3HAHME e€ B3aUMOCBA3M C OKPYXatoLnUM MUPOM;

« (HopmupoBaHMe NpeAcTaBNEHMS 0 MHOTOrpaHHMKaX 1 Tenax BpalleHus Kak
0 BaXHeWlNX MaTemMaTUYecKux MOJLEnsx, No3BOMAILWMX ONUCbIBATL W
N3yyaTb pasHble ABIEHNUS OKPYXatOLLEro Mmpa;

o (GopMupoBaHMe YyMEHWS pacno3HaBaTb Ha uyepTexax, MOAensx U B

peanbHOM MUPE MHOTOrpaHHUKM W TeNla BPaLLEeHus;

o OBJ/IAflEHNE METOJAaMM PeLieHMs 3afay Ha NOCTPOEHUS Ha M306paXKeHMAX

NPOCTPAHCTBEHHbIX GUryp;
o (GopMMpOBaHME YMEHMS OMEepupoBaTb OCHOBHbIMKU MOHATUSMM O
MHOTOrpaHHMKax 1 Tenax BpalleHWsi N X OCHOBHbIMW CBOWCTBaMU;



o OBJlafleHMe  anropuTMamu  pelleHns  OCHOBHbIX  TWUMOB  3ajavy;
GopMupoBaHne yMeHUA NPOBOAMTb  HECNOXHble  JOKasaTenbHble
paccyXAeHusa B XOfe pelleHus CTepeoMeTpuyecKux 3ajay U 3ajad C
NpakTUYeCKUM cofiepaHuem;

o pa3’BUTUE MHTENNEKTYaNbHbIX U TBOPYECKUX CMOCOOHOCTEI 0byyatromxcs,
Nno3HaBaTesIbHOW aKTUBHOCTM, UCC/Ief0BaTENbCKUX YMEHUIA, KPUTUYHOCTH
MbILLSIEHUS;

o (opMupoBaHue QyHKLUUOHANbHOK rPaMOTHOCTH, PesieBaHTHOI reoMeTpuu:
YyMeHKe pacrno3HaBaTb NPOSBAEHUA FeOMETPUYECKUX MOHATUN, OO6BEKTOB U
3aKOHOMEpPHOCTEN B peasnbHblX XXWU3HEHHbIX CUTyaLUAX W NPU U3YYeHUu
APYrMX  yyebHbIX  NpeaMeToB,  MNPOSB/EHUS  3aBUCUMOCTER U
3aKOHOMepHOCTEN, GopMynnMpoBaTh X Ha A3blke reOMeTpUK U co3faBaThb
reoMeTpuyeckue Mofenn, NPUMEHATb OCBOEHHbIW reoMeTpuyeckun
annapat  ans peleHus NPaKTUKO-OPUEHTUPOBAHHbIX  3ajav,
WHTepnpeTMpoBaTh U OLEeHNBATb NONYYEHHbIE pesynbTaTbl.

OTAUYMTENbHON OCOGEHHOCTbIO MPOrpaMMmbl SIBASETCS BK/OYEHWE B KypC
CTepeoMeTpun B Hayane ero Usy4yeHus safadv, pelaeMblix Ha ypoBHe UHTYUTUBHOIO
NO3HaHWUA, U ONpeAenéHHbIM 00pasoM OpraHW3oBaHHas paboTa Haf HUMM, YTO
CMOCOOCTBYIOT  PasBUTUIO  JIOTMYECKOrO W MPOCTPAHCTBEHHOIO  MbILLSIEHNS,
CTUMYNIMPYET NpoTeKaHUe UHTYUTUBHbIX MPOLECCOB, MOTUBUPYET K JasibHenwwemy
W3Y4eHuto npesmMerTa.

MpeanouTeHne OTAAETCA HArNAAHO-KOHCTPYKTUBHOMY MeToAy O6Yy4YeHus, TO
eCTb TeopeTuyecKue 3HaHUA UMEKT B CBOE OCHOBE YYBCTBEHHOCTb MpeAMeTHO-
MPaKkTUYecKon peATesibHOCTU. PasBuTHe NPOCTPAHCTBEHHbIX MpefCTaBfieHUn y
yyalwmxca B Kypce CTepeoOMeTpuu MPOBOAUTCA 3@ CYET pelleHWd 3ajay Ha
CO3aHMe  MPOCTPAHCTBEHHbIX 06pa3oB M  3ajay Ha  OnepupoBaHue
NPOCTPaHCTBEHHbIMKU 0bpasamu. Co3faHue obpasa NPOBOAMTCA C OMOPOW Ha
HarnAgHoOCTb, a OnepupoBaHWe 06pasoM - B YCNOBUAX OTB/IEYEHUS OT
HarnA4HOCTU, MbIC/IEHHOTO USMEHEHUS ero UCXOAHOro CoAepXaHus.

OcHOBHble cofepxaTenbHble nuHuMM Kypca «Feometpumn» B 10-11 Knaccax:
«MHororpaHHuKmn», «[lpsiMble U MAOCKOCTU B MPOCTpPAHCTBE», «Tefa BpalLeHus»,
«BekTopbl 1 KoopAWHaTbl B NpocTpaHcTBe». GopMUpPOBaHNE NOTMYECKUX YMEHUN
pacnpefensieTcd He TOJIbKO MO cofepXaTefibHbIM JIMHUAM, HO M NO rojam
00yyYeHus1 Ha YPOBHE CPeAHEro o6Liero 06pa3oBaHus.

CopepxaHue 06pa3oBaHMs, COOTBETCTBYHOLEE NPeAMETHbIM pe3ynbTaTam
OCBOEHMS paboyel Mporpammbl, pacnpefenéHHbiM N0  rogaM 06yyeHus,



CTPYKTYpPUPOBAHO TakUM 006pa3oM, 4TOGbl OBJlafieHNe TreoMeTpPUYECKUMM
NOHATUAAIMM U HaBblKaMK OCYLLECTB/ANOCH NOCNeA0BaTeNbHO M NOCTyNaTenbHo, C
COOMIOEHNEM NMPUHLUMNA NPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIOYANUCh B
00LLYI0 CUCTEMY TeOMeTPUYECKUX NpefcTaBleHWd 06ydatolmxcs, pacmpss u
yrnyonsas e€, 06pasys NpoYHble MHOXECTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM TJIAHE

Ha n3yyeHne reomeTtpumn otBoguTcs 2 yaca B Hegento B 10 knacce n 1 yac B
Heaento B 11 knacce, BCero 3a fjBa roga 06y4yenus - 102 yyebHbIx yaca.



COAEPXAHUE YYEBHOI'O KYPCA
10 KNACC

MpAMble U NNOCKOCTHU B NPOCTPaHCTBE

OcHOBHble  noOHATMA  cTepeoMeTpuu. Touyka, MnpsMas, MNOCKOCTb,
npoctpaHcTBO. [loHATME 06 aKCMOMaTMYECKOM MOCTPOEHUM CTEPEOMETPUM:
aKCUOMbI CTEPeOMeTpun U CnefcTBUA U3 HUX.

B3saumHoe pacnonoxeHue npAMbIX B MNPOCTPaHCTBE: Mepecekarolmecs,
napansenbHble U cKpewusawowmecs npsamblie. [lapaniefibHOCTb MPAMbIX U
NI0CKOCTe B MPOCTPAHCTBE: nNapajnesnbHble TMpsAMble B MPOCTPAHCTBE,
napansienibHOCTb TPEX MPAMbIX; NapannenbHocTb NPAMON U NAOCKOCTU. Yribl C
COHamnpaBfieHHbIMW CTOpPOHaMK;, Yroa MexJay npsAMbIMA B NPOCTPAHCTBeE.
[MapannenbHOCTb  MNOCKOCTe:  napannenbHble  MJOCKOCTW,  CBOMCTBA
napannenbHblX nfaockocten. [lpocTedwmne NPOCTPaHCTBEHHble (GUrypbl Ha
NA0CKOCTU: TeTpasap, Kyb, napannenenunem; NOCTPOEHNUE CEYEHMWIA.

[MepneHAWKYNApPHOCTb NPAMOW U MNOCKOCTU: nepneHAuKynsipHble npsaMbie B
MPOCTpPaAHCTBE, MpsiMble MapansenbHble W MeprneHguKynsapHble K MJI0CKOCTH,
NpU3HaK nepneHAUKYNApHOCTUM MpAMON M TMJIOCKOCTH, TeopemMa O MpAMOM
nepneHanMKyNApHOA NIOCKOCTU. YrNibl B MPOCTPAHCTBE: Yron Mexnay npsamMoi u
MNOCKOCTbO;  [ABYrpaHHbld  yrosi, JIMHEWHbIW  yron  ABYrpaHHOro  yrna.
MepneHAUKYNAp U HaKJIOHHbIE: PacCTOSAHUE OT TOUYKM [0 NJIOCKOCTK, pacCTosiHUE OT
NPAMOI A0 NIOCKOCTH, NpoeKkums Gurypbl Ha NIOCKOCTb. [MepneHanKynsipHoOCTb
NAOCKOCTeN: NPU3HaK NepneHAUKYNApHOCTM ABYX MJIOCKOCTeil. Teopema 0O Tpex
nepneHauKynapax.

MHororpaHHuKu

[ToHATUe MHOrorpaHHUKa, OCHOBHbIE 3/1eMEHTbl MHOTOrpaHHKUKa, BbINyK/ible 1
HEBbIMYK/ble MHOrorpaHHuMKMW; pasBepTKa MHororpaHHuka. [llpuama: n-yronbHas
NPM3Ma; rpaHn U OCHOBAHWSI NPU3MbI; NpAAMas M HaKOHHasA NpU3Mbl; 6OKOBas W
nosiHas NOBEPXHOCTb MPUsMbl. [Mapannenenuneg, NPAMOYroibHbIN
napannenenuneg U ero csoicTea. [lMpamupaa: n-yronbHasa nupamupa, rpaHu u
OCHOBaHMWe nupamupbl; 60KOBas W NOJHasi NOBEPXHOCTb NUPAMUABI; NpaBUbHasA 1
yCceyeéHHad nupamupa. InemMeHTbl nNpusMbl U nupamupbl. [paBunbHble
MHOrOrpaHHUKKU: MOHATWE MPaBUNbHOIO MHOrOrpaHHUKa;, npaBwuSibHas npusmMa u
npaBunbHaa nupamupa, npaBuibHaa TpeyrosibHas nupamupa U nNpaBuIIbHbINA
TeTpasap; Kyb. [lpeacTaBneHne O nNpaBW/IbHbIX MHOrOrpaHHMKax: OKTasap,
ponekasgp u ukocasgp. CeyeHuns npusmMbl M nupamupbl.



CuMMeTpus B NPOCTPAHCTBE: CMMMETPUS OTHOCUTENIbHO TOYKM, NPSIMONA,
NAOCKOCTU. ONeMeHTbl CMMMETpUM B Nupamupax, napannenenunenax,
NpaBWJIbHbIX MHOTOrPaHHUKaX.

BbluucneHme 3n1eMEHTOB MHOrOrpaHHUKOB: pEé6pa, AnaroHanu, Yribl.
Mnowanb 6GOKOBOM MNOBEPXHOCTU W MNOMHOW MOBEPXHOCTU NPSIMOW MpPU3MbI,
naowagb OCHOBaHWA, TeopemMa O OOKOBOW MOBEPXHOCTW MNPAMOI MpU3MbI.
Mnowanb 60KOBOI MOBEPXHOCTM U NOBEPXHOCTU NPABUSIbHON NUPAMKUAbI, TEOPEMaA
0 nnowaan yceyéHHon nupammpbl. [oHaTMe 06 06bEMe. O6BEM nupamupbl,
NpU3Mbl.

MopobHble Tena B npocTpaHcTBe. COOTHOWEHWUS MexAy niowaaamu
NoBEpPXHOCTEN, 06 bEMAMU NOJOOHbIX Ten.

11 KNACC

Tena Bpaly,eHus

LiunuHapuyeckas NoBEPXHOCTb, 06pa3yoLne LMIMHAPUYECKOW NOBEPXHOCTH,
OCb  LMNMHAPUYECKOW MNOBEPXHOCTW. LiMAMHAp: OCHOBaHMA U 6OOKOBaS
NOBEPXHOCTb, 06pasytoLLas U OCb; naowaab 60KOBON U NOAHOW NOBEPXHOCTM.

KoHnyeckas NoBepXHOCTb, 06pasyoline KOHWUYECKO MOBEPXHOCTH, OCb M
BEpLUMHA KOHUYECKOI NOBEPXHOCTU. KOHYC: OCHOBaHUE 1 BepLUKHa, 06pasyroLLasn u
0Cb; niowaab 60KOBOI U NONHOW NOBEPXHOCTU. YCEYEHHbIW KOHYC: 06pasyoline u
BbICOTa; OCHOBAHMA U 60KOBasi MOBEPXHOCTb.

Cdepa u wap: UeHTp, paauyc, AuameTp; nnowajb MNOBEPXHOCTU Cdepbl.
BsaumHoe pacnonoxenue chepbl M NIOCKOCTH; KacaTenbHasa NAOCKOCTb K cdepe;
nnowaab cdepol.

N306paxeHne Ten BpalLeHnst Ha NN0CKOCTM. PasBEpTKa LUUAUHAPA U KOHYCa.

KombuHauum Ten BpalleHns 1 MHOrOrpaHHUKOB. MHOrorpaHHuK, onucaHHbIi
okono coepbl; chepa, BNMCaHHas B MHOrOrpaHHMK, UK TEN0 BPaLLeHus.

MoHsiTe 06 06BbEME. OCHOBHbIE CBOICTBA 06bEMOB Tesl. TeopeMa 06 06bEME
NPSAMOYrofibHOro napannenenuneaa u cneacteua u3 Heeé. 06bEM uMAMHAPa,
KoHyca. 06béM Lwapa u niowaab chepol.

MopobHble Tena B npocTpaHcTBe. COOTHOLWEHWUS MexAy nowaaamu
NOBEPXHOCTEN, 06bEMAMMU NOAOOHbIX TEN.

CeyeHus uunuHppa (napannenbHo U nepneHAnKyNspHO 0CK), CeYEHUs KOHYca
(napannenbHoOe OCHOBaHMIO U NPOX0sLLEe Yepes BEPLUINHY), CeYEHMs LWapa.

BeKTopbl U KOOPAUHATBI B NPOCTPAHCTBE



BekTop Ha NNOCKOCTM M B NpOCTpaHCTBe. CNOXeHWe W BbluMTaHWE BEKTOPOB.
YMHOXeHMe BEKTOpa Ha yucno. PasnoxeHue BeKTopa No TPEM HEKOMM/aHAPHbIM
BekTopaM. [lpaBuno napannenenunefga. PelleHne 3ajay, CBfA3aHHbIX C
NPUMEHEeHWEM TNpaBuN JeiicTBMA ¢ BekTopamu. [lpsmoyronbHas cuctema
KoopAMHaT B npocTpaHcTBe. KoopauHaTbl BekTopa. [lpocTedwune 3ajayn B
KoopauHaTax. Yron Mmexpay BekTopamu. CkansipHoe Npou3BefeHMe BEKTOPOB.
BbluucneHue yrnoB Mexay npsiMbIMKM W MIOCKOCTAMU. KOOpPAMHATHO-BEKTOPHbIN
METOJ, NPX PELLEHNN reOMEeTPUYECKUX 3aau.



MNJAHUPYEMBDIE PE3YJIbTATDI
JIMMHOCTHDIE PE3YJIbTATbI

JINYHOCTHblE pesynbTaTbl OCBOEHWS MpOrpaMMbl YY4ebHOro npefMeTa
«MaTemaTuKa» XxapakTepusylTCs:

paXkpaHcKoe BoCnUTaHue:

CpOPMMPOBAHHOCTbIO FPaXAaHCKOW NO3nULKUM 06yYaloLLEeroca Kak akTMBHOIO
W OTBETCTBEHHOrO YjieHa POCCWIACKOrO 06WecTBa, MNpeACTaBNEHUEM O
MaTeMaTU4yecKux OCHOBax (YHKUMOHMPOBAHUS PasfIMYHbIX CTPYKTYP, ABJIEHUMN,
npoueayp rpaxpgaHckoro obuectBa (Bbl6opbl, ONpPOCbl W Np.), YMEHWeM
B3auMOJeincTBoBaTb C COUMANbHbIMU WHCTUTYTaMW B COOTBETCTBMU C MUX
(QYHKUMSAMM 1 Ha3HaYEHUEM.

MaTpuoTnyeckoe BocnuTaHue:

c(opMUPOBAHHOCTbIO POCCUINCKON FPaXkfaHCKOW MAEHTUYHOCTU, YBaXKEHMSA K
MPOLUSIOMY U HACTOALLEMY POCCUMIICKOW MaTeMaTUKW, LLEHHOCTHbIM OTHOLIEHWEM K
AOCTUXXEHMAM POCCUUCKUX MaTeMaTUKOB M POCCUINCKON MaTeMaTU4ecKomn LKONbI,
K MCMONb30BaHWIO 3TUX AOCTUXEHUW B APYrUX Haykax, TexHonorusx, cdepax
9KOHOMUKMN.

[lyXoBHO-HpPaBCTBEHHOr0 BOCMMUTaHMNA:

0CO3HaHueM LAYXOBHbIX LleHHOCTewn POCCUICKOrO HapoAa;
CQOPMMPOBAHHOCTbIO  HPABCTBEHHOTO  CO3HAHWS,, 3TMYECKOr0  MOBEAEHMUS,
CBA3@HHOr0 C NPaKTUYEeCKUM MPUMEHEHUEM JOCTUXEHMNIA HAYKN U [eATeSIbHOCTbIO
YYEHOTrO; 0CO3HAHWEM NIUYHOIO BK/1afa B MOCTPOEHWE YCTONYUBOrO by ayLLero.

JcTeTUYecKoe BOCNUTaHME:

9CTETUYECKUM OTHOLIEHWEM K MUpY, BK/KOYad 3CTETUKY MaTemMaTUyecKux
3aKOHOMEPHOCTEN, 06BEKTOB, 3a[1ay, PELUEeHWIA, PACCYXAEHWIA; BOCNPUUMYNBOCTbHO
K MaTeMaTMyecKUM acrnekTam pasnnyHbiX BUAOB UCKYCCTBA.

du3snueckoe BOCNUTAHUE:

CQOPMMPOBAHHOCTbI) YMEHWUSI MNPUMEHATb MaTeMaTUyeckue 3HaHuA B
WHTEpecax 3[0poBOro 1 6e3onacHoOro 06pasa XusHu, OTBETCTBEHHOIO OTHOLLEHWS
K CBOEMY 3[10pOBbl0 (3[,0POBOE NUTAHUE, COANAHCUPOBAHHDBIA PEXNUM 3aHATUIA U
0TAblXa, perynspHas Gusnyeckas akTUBHOCTb); GM3MYECKOro COBEPLIEHCTBOBAHMS,
MNPy 3aHATUAX CNOPTUBHO-0340POBUTESIbHOWN AeATENIbHOCTbH).

TpyaoBoe BocnuTaHue:

FOTOBHOCTbIO K TpyAy, OCO3HAHWEM LIEHHOCTM TPYAONOOMS; UHTEPECOM K
pasnnyHbiM  chepam  nNpodeccuMoHaNbHON  AEeATENIbHOCTH, CBA3AHHbIM  C



MaTeMaTUKOA WU e€ NPUNOXEHUAMW, YMEHWEM COBeplUaTb OCO3HaHHbIA BbI6OP
oyoyweit npodeccun U peann3oBbiBaTb COOCTBEHHbIE JKU3HEHHbIE MNJIaHbI;
FOTOBHOCTbIO M CMOCOBHOCTbKD K  MaTeMaTMYyeckoMy 06pa3oBaHUi0 U
CaM006pa3oBaHN0 Ha NPOTSHKEHUW BCEN XWU3HW; FOTOBHOCTbIO K aKTUBHOMY
y4aCTUIO B peLLeHNm NpakTMYecKnx 3afay MaTtemMaTUyecKon HanpaB/ieHHOCTH.

JKonornyecKkoe BoCnuTaHue:

CPOPMMPOBAHHOCTbI 9KONOrMYECKOW KYNbTypbl, MOHUMAHWEM BAUAHUSA
COLManbHO-3KOHOMUYECKUX MPOLLECCOB Ha COCTOSIHME NPUPOAHOW W CoLManbHOM
cpefbl, OCO3HaHWEM [N1I06anbHOr0  XapakTepa 3KONOrMYecKux npobnem;
OpUeHTaLuMen Ha MpUMeHeHWe mMaTeMaTU4yecKuX 3HaHWi ANA peleHud 3ajady B
06NacTy OKpyXatowwei cpeabl, N1aHUPOBaHNUS NOCTYNKOB M OLEHKN UX BOSMOXHbIX
MocnepcTBuil NS OKpyXatoLen cpeabl.

LLeHHOCTM Hay4YHOro NO3HaHUS:

c(opMUPOBAHHOCTbIO MUPOBO33PEHUS, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO  pasBUTMS  HaykKu W OOLWECTBEHHOW  NPAKTUKU, MOHUMAHUEM
MaTemMaTU4YeCKOM HayKum Kak cdepbl YenoBeYeCKOW [eATeNbHOCTH, 3TanoB ee
pasBUTUA U 3HAYMMOCTWU JNSi PasBUTUS LMBUAU3ALUMW, OBNAfEHUEM SI3bIKOM
MaTeMaTMKM U MaTemMaTMyecKoW KynbTypoW KakK CpeACTBOM MO3HAHWUA MUPQ;
FOTOBHOCTbIO OCYLLECTBAATb MPOEKTHYD W WUCCNeAoBaTeNIbCKY0 AesTeNIbHOCTb
WHAUBMAYANIbHO W B rpynne.

METANPEAMETHbDIE PE3YJIbTATDI

MeTanpeaMeTHble pesynbTaTbl OCBOEHWSI MPOrpaMMbl y4eGHOro npeameTa
«MaTtemaTuka» XapaKTepusyTcs OBJIafieHNEM YHUBEpCabHbIMMU
NO3HaBaTeNbHbIMU  JIeJICTBUAMY,  YHUBEPCANbHbIMU  KOMMYHUKATUBHbIMM
JeACTBUAMY, YHUBEPCAJIbHbIMY PETYNSATUBHBIMU JEHCTBUIMM.

1) YHuBepcanbHbie Mo3HaBaTeNbHble [1e/CTBUS, 06ECneYnBaoT (hopMUpoBaHue
6a30BbIX KOTHUTUBHbIX MPOLIECCOB 06yyaroluxca (0CBOEHME METOJO0B MO3HAHUS
OKDYXalKoLero Mupa; MPUMEHEHUE JIOTMYECKUX, WMCCIE[0BATENbCKUX OnepaLui,
yMeHuii paboTatb ¢ MHBopMaLuei).

basoBble noruyeckue fencTeus:

 BbIIBNATb U XapaKTepKU30BaTb CYLIECTBEHHbIE NMPU3HAKM MaTeMaTUYeCKUX

06bEKTOB, MOHATWIA, OTHOLUEHWIA MeXAy MNOHATMAMU, (GOPMYNUPOBaTH
onpefeneHnss  MOHATWIA;  ycTaHaBNMBATb  CYLLECTBEHHbI  NpU3HAK
Knaccubukaumn, OCHOBaHUS AN 06OOLIEHUA W CPaBHEHWS, KpUTEpPUU
NPOBOAMMOrO aHaNn3a;



BOCNpUHUMaATb, GopMynupoBaTb UM  MpeobpasoBbiBaTb  CYXAEHUS:
yTBEpPAMTENIbHbIE W OTpULaTesibHble, €AWHUYHbIE, YacCTHble W 06Liune;
YCNOBHbIE;

BbIIBNATb ~ MaTemaTM4Yeckue  3aKOHOMEpPHOCTM,  B3aMMOCBA3M U
npotuBopeymss B (dakrax, [AaHHbIX, HAOGNIOAEHUSX W YTBEPXAEHMAX;
npeanaratb  KpuTepuum  And  BbISIBJIEHUA ~ 3aKOHOMEPHOCTEA U
NPOTMBOPEUNiA;

Aenatb BbIBOAbI C MCNOMb30BaHWEM 3aKOHOB NOTUKW, LEAYKTUBHbIX W
WHAYKTUBHbIX YMO3aKJTHOUEHWIA, yMO3aK/OYEHNIA MO aHaNoruu;

NPOBOAUTL  CaMOCTOSITENIbHO ~ AoOKasaTefibCTBa  MaTemMaTMYecKMX
yTBEPXKAEHUI (NPsMble U OT MPOTUBHOrO), BbICTPaUBaTb apryMeHTaLuIo,
NPMBOAUTL NPUMEPbI W KOHTPMPUMEpPbI; 060CHOBbIBaTb COOBCTBEHHbIE
CY)XX[AEHMSA 1 BbIBOAbI;

Bbl6UpaTb Crnocob pelleHUss ydebHoi 3afaum (cpaBHMBaTb HECKOJIbKO
BapMaHTOB peLIeHns, BblOUpaTb Haubonee MNOAXOAAWMA C  YYETOM
CaMOCTOATENIbHO BblAENEHHbIX KpUTEPUEB).

basoBble uccnepoBartesibCKue AeUCTBUA:

Mcnonb3oBaTb BOMPOCHI KakK UCCNeAoBaTeNbCKU MHCTPYMEHT MO3HAHUS;
GopmynupoBaTb BOMPOCHI, (QUKCUPYIOLWME MPOTUBOPEUNE, NpPobEMY,
yCTaHaBNMBaTb  MCKOMOE W  [aHHOe, (opmupoBaTb  rUMOTE3Y,
apryMeHTUPOBaTb CBOK MO3ULINIO, MHEHUE;

NpoBOANUTb CaMOCTOATENbHO CNNaHUPOBAHHbIiA 9KCMEPUMEHT,
uccnefoBaHMe MO YCTAHOBNEHUI OCOGEHHOCTEM MaTeMaTUYEecKOoro
00beKTa, fBNEHWUS, MNpPOLECCa, BbISB/EHUIO 3aBUCUMOCTENA  MEXAY
06beKTaMU, ABNIEHUAMU, NpoLieccamy;

caMocTonTeNbHO hopMyMpoBaTb 0606LLEHMSA W BbIBOADI MO pesy/bTaTam
NPOBEAEHHOTO HAbNIOAEHUS, UCCNEAO0BaHUSA, OLEHMBATb [JOCTOBEPHOCTD
MOJTyYEHHbIX Pe3ybTaToB, BbIBOJOB U 0606LLEHUI;

NPOrHO3MpoBaTb BO3MOXHOE pa3BUTME MPOLIECCa, a TaKXe Bbl[BUraTh
npennoNoXeHNsi 0 ero pasBUTUN B HOBbIX YCNOBUSIX.

Pa6oTa c unpopmaumeit:

BbISIBNATb AedULNTbI MHDOPMALMK, AaHHbIX, HEOBXOAUMBIX ANS OTBETA HA
BOMPOC U AN PELIeHNs 3afauu;

BbIOMpPaTb  WH(GOPMALUMIO W3  MCTOYHWUKOB  PasfIMYHbIX  TUMOB,
aHanM3npoBaTb, CUCTEMATU3NPOBATL M UHTEPNPETUPOBATb UHPOPMALIMIO
pas/INyHbIX BUA0B U GOPM NpeACTaBNEHUS;



2)

CTPYKTYpUpOBaTb UHMOPMaLMIO, NPEACTaBNATb €€ B pa3nNyHbIX Gopmax,
WNACTPUPOBATb rPapUUEcKy;
OLEHMBATb  HAAEXHOCTb  WHpOpMAUMM  NO  CAMOCTOSITENIbHO
CHOPMYNUPOBAHHbBIM KPUTEPUSIM.

YHuBepcanbHble ~ KOMMYHMKaTHBHble  [e/iCTBUS,  06ecrneynBarT

CHOPMUPOBAHHOCTb COLIMabHbIX HAaBbIKOB 00YYatoLUXCH.
Oo6w,eHue:

BOCMPUHUMATb U GOPMYNMUPOBATH CYXAEHUS B COOTBETCTBUM C YCOBUAMMU
N LensiMu o6LL,eHUs; SICHO, TOYHO, TPaMOTHO BbipaXaTb CBOK TOUKY 3pPeHMS
B YCTHbIX M MUCbMEHHbIX TEKCTaX, faBaTb MOSACHEHUS MO XOAY pelueHUs
3a/jauit, KOMMEHTMPOBATb MONYYEHHbI PE3YNbTaT;

B X0/e 06CYyX/AeHusi 3ajaBaTb BONPOCHI MO CYLWECTBY 06CYXAaeMOoin TeMbl,
npo6aeMbl, pellaeMon 3afaum, BbicKasblBaTb UAEN, HaLieNIeHHbIe Ha NOUCK
PELIEHUs;; COMOCTaBNATb CBOM CYXAEHUS C CYXAEHUAMM  APYrux
YYaCTHUKOB Auanora, o6HapyXuBaTb pasinuMe U CXOACTBO NO3ULMIA; B
KOPPeKTHON Gpopme hopMyMpoBaTb pasHOrnacus, CBOM BO3pPaXeHus;
NpeAcTaBNATb  pe3ynbTaTbl  PEWEeHUs  3afauyM,  SKCMEPUMEHTA,
UCCNefoBaHMs,  MpPOeKTa;  CaMOCTOATENbHO  BbloupaTb  Qopmat
BbICTYMJIEHMSA C YYETOM 3aay NPe3eHTaLmn 1 0CO6EHHOCTEN ayaUTOPUN.

CoTpyAHNYeCTBO:

NOHWMATb M UCNONb30BaTb NPENMYLLECTBA KOMAHAHON U MHAWBUAYANbHO
paboTbl MpW pELIeHNM YYebHbIX 3aAay; NPUHMMATb Lenb COBMECTHOIA
AEeATEeNbHOCTU, MIAaHMPOBATb  OpPraHM3aLWUKD  COBMECTHOW  paboThl,
pacnpeaensTb BUAbl paboT, foroBapuBaTbCs, 06CYXAaTb MpPOLECC W
pe3ynbTaT paboTbl; 06006L,aTb MHEHUS HECKONbKNX NOAENH;

y4yacTBOBaTb B rpynmnoBbix GopMax paboTbl (06CYXAEHNS, OGMEH MHEHUN,
«MO3rOBble€ WTYPMbl» U MHbIE); BbINOMHATbL CBOK 4YacTb pPaboTbl W
KOOPAWHMPOBATb CBOM [AEACTBUS C APYTMMM YNeHaMU KOMaHAbI;
OLieHMBaTb KayecTBO CBOEro BK/aja B OOWMA NPOAYKT NO KPUTEPUAM,
cOpPMYNIMPOBaHHbIM yYaCTHUKAMU B3aUMOLENCTBMUS.

3) YuuBepcanbHble perynatuBHble feiicTBus, 06ecreynBarOT (popMupoBaHue
CMbICJI0BbIX YCTaHOBOK M XXW3HEHHbIX HaBbIKOB JINYHOCTY.
CamoopraHu3aums:

COCTaBnATb rnJjaH, aJiropnuT™M peLueHnsd 3agayu, BbI6VIpaTb Crnoco6 peweHnsd
c yqéTOM MMELKNXCA pecypcos U COOCTBEHHbIX BO3MOXHOCTEN,



apryMeHTMpoBaTb U KOPPEKTUPOBATb BapnaHTbl peLLeHnid C YYETOM HOBOM
NHGOpMaLMH.

CaMOKOHTpONb:

e BNajeTb HaBblkamMu MO3HaBaTeNbHON pednekcun Kak OCO3HaHUS
coBepLIaeMblX LEeACTBWIA U MbICIUTENIbHbIX MPOLLECCOB, UX Pe3ynbTaTos;
BNafeTb Ccnocob6amu CcamMOMNpoBEpPKW, CaMOKOHTPONS npouecca W
pesynbTarta pelleHns MaTeMaTuyeckoit 3agaum;

o MNpeaBuAETb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb NPU PeLIeHnn 3afauum,
BHOCUTb KOPPEKTUBbLI B JeATENIbHOCTb Ha OCHOBE HOBbIX OOCTOSITENLCTB,
AaHHbIX, HaNAEHHbIX OWWNO0K, BbISABNEHHbIX TPYAHOCTE;

o OLEHMBaTb COOTBETCTBME pe3ynbTaTa LUeNn M YCNOBUAM, OOBACHATb
NPUYMHBI OOCTUXEHUS UNU HEAOCTMXEHUS pe3ynbTaToB AeATENbHOCTH,
HaxoAuTb OLNOKY, aBaTb OLEHKY NPUOBPETEHHOMY OMNbITY.

NMPEAMETHDIE PE3YJIbTATbDI
10 KNACC

OnepupoBaTb NOHATUAMMU: TOUKA, NPSAMas, NJIOCKOCTb.

[TpUMEHATb aKCMOMbl CTEPEOMETPUM U CNEeACTBUSA U3 HUX MNPU peLleHum
reoMeTpuyeckux sagau.

OnepupoBatb NOHATMAMM: NapansieNbHOCTb U NepneHAUKYNAPHOCTb MPAMbIX
U NJIOCKOCTEN.

KnaccuduumpoBaTtb B3aMMHOE pPacrosioXeHne MpsIMbIX U MAOCKOCTE B
MNPOCTPaHCTBe.

OnepupoBaTb MOHATUAMMW: LBYrpaHHbIi Yron, rpaHn ABYrpaHHOro yrna, pebpo
ABYrpaHHOro yrna, J/WHEWHbIW Yron [BYrpaHHOro yrna, rpagycHas Mmepa
ABYrpaHHoro yrna.

OnepupoBaTb MNOHATMAMMW. MHOTOrPaHHWUK, BbIMYKAbIA U HEBbINYKIbIN
MHOrOrpaHHuUK, 91eMeHTbl MHOrorpaHHuKa, npaBUabHbI MHOTOrpaHHUK.

PacnosHaBaTb OCHOBHble BWAbl MHOrOrpaHHUMKOB (MMpamMuga; npusMma,
NPSIMOYroNbHbIN Napannenenune, Ky6).

KnaccuduumpoBatb MHOrOrpaHHUKWY, BblOUpas OCHOBaHuA Ans
knaccupukaumm (BbiNMyKNAble W  HEBbIMYKAble MHOFOrPaHHWUKM, NpaBUJIbHblE
MHOFOrpaHHUKY; NPAAMbIE U HAaKNOHHbIE NPU3MbI, Napannenenunegbl).

OnepupoBatb NOHATUAMM: CEKYLLas NIOCKOCTb, CEYEHNe MHOTOrpaHHNUKOB.

O6BbACHATbL NPUHLMMNBI NOCTPOEHUA CEYEHUN, UCMONIb3YS METO[, CNefi0B.



CTpouTb CeYeHMSs  MHOrOrpaHHMKOB METOAOM  CNeAoB,  BbIMOJSIHATb
(BbIHOCHbIE) MJIOCKME YEPTEXM M3 PUCYHKOB MPOCTbIX O6BLEMHbIX GUryp: BUA
CBEpXy, COOKY, CHK3Y.

PewwaTb 3afaym Ha HaX0XAEHUE reOMETPMYECKNX BEIMYUH MO 0bpasLam um
anroputmaMm, NpUMEHSIN M3BECTHblE aHaNMTUYeCKMe MEeTOAbl NpU  peLleHum
CTaH4APTHbIX MaTeMaTMYeCKUX 3aAay Ha BblYMCNEHME PACCTOAHUIA MEeXAY ABYMS
TOYKaMW, OT TOYKM [0 NpAMONA, OT TOYKM A0 MNJOCKOCTHU, MEXAY
CKpeLLuBatoLWUMUCS NpsMbIMK.

Pewwatb 3afaun Ha HaXOXAEeHMe reOMETPUYECKNX BEIMUYMH NO 0bpasLaM nnu
anropuTMaMm, NpPUMEHAS M3BECTHble aHaNMTUYeCKWe METOAbl MNpU  peLleHun
CTaHAapTHbIX ~MaTeMaTU4yecKux 3afay Ha  BbIYMCIEHWE YrNOB  MeXAY
CKpeluBaowWmnMmUca  npsamMbIMKU,  MeXAy NpAMOiA M MAOCKOCTbIO,  MEXAY
NIOCKOCTAMM, ABYrPaHHbIX YrNOB.

Bbluncnatb 06bEMbI M NnowWwanu NOBepXHOCTEN MHOrOrpaHHUKOB (MpuU3Mma,
nupamuga) C nNpUMeHeHUeM  (GOPMYN; BbIYUCAATb COOTHOLIEHUS  MeXnay
naowaasMmu noBepxHocTeil, 06 bEMamu NoJ06HbIX MHOTOrPaHHUKOB.

OnepupoBaTb MOHATUAMM: CUMMETPUA B MPOCTPAHCTBE; LEHTP, OCb U
NJI0OCKOCTb CUMMETPUU; LIEHTP, OCb U NAOCKOCTb CUMMETPUM DUTypbI.

N3BnekaTb, npeobpa3oBbiBaTb W MHTEPNpeTMpoBaTb WHMOpPMaLUD O
NPOCTPaHCTBEHHbIX reoMeTpuyeckux ¢urypax, npefCTaBlEHHY0 Ha YepTexax u
PUCYHKaX.

MpuMmeHsTb reomeTpuyeckne ¢akTbl AN PeWEeHUss CTepeoMEeTpPUYecKux
3ajav, NpeanonaratoLmx HeCKONbKO LIAroB pPeLleHns, ecnu yCroBus NPUMEHEHUA
3aiaHbl B IBHOW (opMe.

MpuMeHATb  NpocTeiilune  NporpaMMHble  CpeACTBa UM 3NEKTPOHHO-
KOMMYHWKaLWOHHbIE CUCTEMbI MPU PELLEHNN CTEPEOMETPUYECKMX 3afau.

MpMBOANTb NpUMEpPbl MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MNpUPOAE W
)XM3HW, pacrno3HaBaTb NPOSIBNEHME 3aKOHOB FrEOMETPUM B UCKYCCTBE.

MpMMEHATL NONYYeHHble 3HAHUA Ha NpaKTUKe: aHanW3WpoBaTb peanbHble
CUTyauun M NPUMEHSATb MW3YYEHHbIE MOHATMA B MpPOLECCE MOUCKA PeLieHus
MaTemMaThyecku CQOPMYNMPOBAHHOA NpobneMbl, MOAENUPOBATb  peasibHble
CATyauMm Ha N3blke TreoMeTpuW, uccnefoBaTb MNOCTPOEHHbIE MOJENN C
MCNONb30BaHMEM FeOMETPUYECKMX MOHATMI U TEOpPeM, annaparta anreépbl; pewartb
npakTUYecKue 3afaum, CBA3aHHbIe C HAXOXXAEHMEM FeOMETPUYECKUX BEMNYUH.

11 KJIACC



OnepupoBaTb MNOHATMAMW: LWUAWHAPUYECKAs MOBEPXHOCTb, o0bpasytowue
LMAUHLPUYECKON NOBEPXHOCTU; UMSIMHAP; KOHMYECKas NMOBEPXHOCTb, 06pasyoLime
KOHWYECKOIi MOBEPXHOCTH, KOHYC; chepuyeckas NOBEPXHOCTD.

PacnosHaBaTb Tena BpalleHus (LMnuHAp, KOHyC, chepa v wap).

O06bACHATbL CNOCO6bLI NONYYEHMA TEN BPALLEHUS.

KnaccupuumpoBaTtb B3aMHOe pacnosioxeHue cdepbl U NOCKOCTH.

OnepupoBaTb NOHATUSIMU: LLAPOBOW CErMEeHT, OCHOBaHWe CerMeHTa, BbiCOTa
CerMeHTa; L1apoBON C/IOW, OCHOBaHMe WapoBOro Cfos, BbiCOTa WAapoOBOro Chos;
LLIapOBOM CEKTOP.

Boluncnate  06bEMbI M NOWaaM  MOBEPXHOCTEH Ten  BpalleHus,
reoMeTpUYecKnx Ten ¢ NpUMeHeHneM Gopmyi.

OnepupoBaTb MOHATUAAMU: MHOFOrpaHHUK, BNUCaHHbIA B Chepy U ONUCaHHbIIA
oKoJo ctepbl; chepa, BNMCaHHas B MHOrOrpaHHUK UK TS0 BPaLLeHus.,

BbluncnATb COOTHOWEHNUS MeXAy NiowaasMu NOBEPXHOCTEH M 06bEMamK
MOAO06HbIX TenN.

N3o06paxaTb wu3yyaembie ¢Gurypbl OT PyKM U C MPUMEHEHMEM MNPOCTbIX
YEPTEXHbBIX MHCTPYMEHTOB.

BbinonHATb (BbIHOCHbIE) NOCKUE YEPTEXMN U3 PUCYHKOB MPOCTbIX 06 bEMHbIX
duryp: Bug cBepxy, C60Ky, CHU3Y; CTPOUTb CeYEHUS TeN BPaLLEHUS.

N3BnekaTb, WHTepnpeTMpoBaTb M MNpeobpasoBbiBaTb WMHHOPMALMIO O
NPOCTPAHCTBEHHbIX FeOMETPUYECKUX Qurypax, NPeACTaBfIEHHYI0 Ha YepTexax W
PUCYHKaX.

OnepupoBaTb NOHATMEM BEKTOP B NPOCTPAHCTBE.

BbinoNHATD  [ENCTBUA CNOXEHMS BEKTOPOB, BbIYUTAHMS BEKTOPOB W
YMHOXEHMSA BEKTOPa Ha YMCNO, 06bACHATb, KAKUMWU CBOMCTBaMU OHW 061afatoT.

MpuMeHATb NpaBuIO Napannenenuneaa.

OnepupoBaTb NOHATUAMW: AEeKapTOBbl KOOPAMHATbI B NPOCTPAHCTBE, BEKTOP,
MOAY/Nb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATbl BEKTOpPa, Yron Mexay
BEKTOPaMW, CKansapHoe NpoU3BeSeHNe BEKTOPOB, KONIMHEAPHbIE U KOMMNJIaHapHble
BEKTOPbI.

HaxonuTb cyMMy BEKTOPOB M NpPOM3BEAEHME BEKTOPA Ha YMCNO, YroN Mexay
BEKTOpPaMW, CKansipHOe Mpou3BefeHne, packnaabiBaTb BEKTOpP MO  [BYM
HEKONIMHeapHbIM BEKTOPaM.

3afaBaTb NJIOCKOCTb YypaBHEHUEM B LEKAPTOBOI CUCTEME KOOPAMHAT.



MpUMeHATb reomeTpuyeckne ¢GakTbl ANS PELeHUs CTepeoMeTPUYECKMX
3ajay, npeanonaralux HeCKOIbKO LWaroB PeLLeHns, eciin YCIoBUS NPUMEHEHMS
3aj,aHbl B IBHOMN (opMme.

PewaTb npocTeilwne reoMeTpuyeckue 3afayum Ha NpUMEHEHUE BEKTOPHO-
KOOPAMHATHOro MeToAa.

PewaTb 3ajayM Ha [AOKa3aTeNbCTBO MaTeMaTUYECKUX OTHOLEHUA U
HaX0X[EeHNe reoMeTPMYECKMX BENMYMH MO 06pasLaM UaKu anroputmam, NpUMeHss
N3BECTHble METOAbI NPU pelleHnn CTaHAaPTHbIX MaTEMaTUYECKNX 3aau.

MpuMeHATb  NpocTeiiluMe  NporpaMMHble  CPeACTBa M 3NEKTPOHHO-
KOMMYHMWKaLMOHHbIE CUCTEMbI MPU PELIEHUN CTEPEOMETPUYECKNX 3aau.

MpuBOANTL NpUMEPbl MaTEMATUYECKUX 3aKOHOMEPHOCTeW B NpUpPoaE W
XXWU3HU, pacro3HaBaTb NPOSIBIEHNE 3aKOHOB reOMETPUM B UCKYCCTBE.

MpUMMEHATL NONMYYEHHble 3HAHUA Ha MpPaKTUKEe: aHanW3upoBaTb peasibHble
CUTYaUUu W NPUMEHATb W3YYeHHble MOHSATMUS B MNPOLLECCE MOUCKA PELIeHus
MaTemMaThyecku CHOpPMYNMPOBAHHOI Npo6iemMbl, MOAENUPOBaTb peasibHble
CUTYaUuuu Ha A3blke T[EOMETpUM, WCCNefoBaTb MOCTPOEHHbIE MOLENU C
NCNONIb30BaHMEM FeOMETPUYECKMX MOHATUIA U TeOpeM, annapaTa anre6psbl; pewaTb
NpaKTUYeCcKMe 3af,auu, CBSI3aHHble C HaX0XAEHUEM reOMeTPUYECKNX BEIUYMH.



TEMATUYECKOE NJIAHUPOBAHUE
10 KJTIACC

KonuuectBo yacos

Ne HaumeHoBaHue pa3fenoB U Tem AneKTpoHHbie (yudpoebie)
KoHTponbHble
n/n nporpaMmbli Bcero o6pa3oBaTenbHble pecypchbl
pa6éotbl
1 BBefieHne B CTEPEOMETPUIO 10 https://lesson.edu.ru/02.3/10
[MpsAMble U NIOCKOCTU B NPOCTPaHCTBe.
2 MapannenbHOCTb NPAMBIX U 12 1 https://resh.edu.ru/subject/lesson/6065/
nnockocren
3 HEpHEHM*ﬁyanHOCTb MPAMBIX U 12 https://resh.edu.ru/subject/lesson/4724/
NniocKoCTeN
4 Yrnbl Mexay npsiMbIMU U NJIOCKOCTSIMU 10 1 https://resh.edu.ru/subject/lesson/6063/
MHororpaHHMK® 11 1 https://resh.edu.ru/subject/lesson/6018/
6 O06BbEMbI MHOFOrPaHHUKOB 9 1 https://resh.edu.ru/subject/lesson/4904/
7 MoBTOpPEHUE: CEYEHUS, PACCTOSHUA U A 1
yribl
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 68 5
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KNACC

KonuuecTtBo yacos

N2 AneKkTpoHHble (uudpoebie)
HaumeHoBaHMe pa3fenoB U TemM Nporpammbl KoHTponbHble
n/n Bcero obpasoBaTesibHble pecypchbl
pa6éotbl
Tena BpalyeHus 12 https://lesson.edu.ru/02.3/11
06bEMDBI Ten 5 1 https://resh.edu.ru/subject/lesson/5629/
BekTopbl M KOOPAUHATbLI B MPOCTPAHCTBE 10 1 https://resh.edu.ru/subject/lesson/5724/
A MoBTOpeHue, 0606LLEHNE, CUCTEMATHU3ALMSA 5 1
3HaHUK
OBLLEE KOJIMYECTBO YACOB 110 NMPOIrPAMME 34 3




NOYPOYHOE NMNJIAHUPOBAHUE

10 KJIACC
KonuyectBo yacoB
Ne OneKTpOoHHbIE LudpoBbie
n/n Tema ypoka Bcero KoTponbhble obpa3oBaTesibHble pecypchbl
pa6otbl
OCHOBHble MOHATUA CTepeoMeTpuun: TouKa, npsamas,
1 NAOCKOCTb, MPOCTPaHCTBO. [paBuna usobpaxeHus Ha 1
PUCYHKAX: W300paXeHus MNOCKOCTeW, napannefibHbiX
NpsIMbIX (OTPe3KOB), cepefuHbl 0Tpe3Ka
9 [oHsiTUA: nepecekatouymecs NA0CKOCTH, . https://lesson.edu.ru/lesson/5e88f16a-
nepecekarowimecs npsamas U NI0CKoCTb c240-48cc-9adb-db2cab0bdbf7
3 MoHaTUA: nepecekatowmecs MAOCKOCTH, .
nepecekatowyuecs npsAmas u naockocTb
3HAKOMCTBO C  MHOrOrpaHHMKamu, U30bpaxeHune
4 MHOrOrpaHHUKOB Ha pUCYHKaX, Ha NpPOeKLUOHHbIX 1
yepTexax
5 HayanbHble cBefileHNs 0 Kybe u nupaMuzae, nx pasBepTKH .
n mogenu. CeyeHnss MHOrorpaHHUKOB
6 HayanbHble cBefeHNs 0 Kybe n nupaMuae, ux pasBepTKH 1
n mogenun. CeyeHns MHOrorpaHHMKOB
MoHsaTHE 06 aKCMoOMaTMYecKoMm MOCTPOEHUM
7 CTepeoMeTpUN: akCUOMbl CTEPEOMETPUMN U CeLCTBUS U3 1
HUX
MonsTHe 06 aKCMOMaTUYeCKOM MOCTPOEHUM
8 CTEepeoMeTpUn: akCUMOMbl CTEPEOMETPUN U CNeaCTBUA U3 1

HUX



https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7

MoHsaTHe 06 aKCMoMaTUYecKom NOCTPOEHUM

9 CTepeoMeTpun: akCMOMbl CTEPEOMETPUM U CNEACTBUA U3
HUX
MoHATHe 06 aKCMoMaTuyeckom MOCTPOEHUM

10 CTepeoMeTpun: akCUOMbl CTEPEOMETPUMN U CNefCTBUA U3
HUX
B3aumHoe pacnonoxeHue npsiMbIX B MPOCTPAHCTBE:

11 nepecekarolmecs, napannefnbHble U CKpeluBarlLLmecs
npsmble
MapannenbHoCTb  NpAMbIX W MNJOCKOCTEd B

12 NpoCTpaHCTBe: napannesibHble npsiMble B NPOCTPAHCTBE;
napannenbHoCTb TPEX NPAMbIX

13 MapannenbHoCTb  MpAMbIX U MJIOCKOCTeid B
npocTpaHcTBe: [apannenbHOCTb NPAMOIA U MIOCKOCTH

14 Yrnbl ¢ coHanpasneHHbIMU CTOPOHAMMU

15 Yron mexay npsiMbiMu B NPOCTPaHCTBE

16 Yron mexgay npsiMbiMu B NPOCTPaHCTBe

17 [MapannenbHoOCTb MNJ0CKOCTEN: napaniefibHble
MA0CKOCTH

18 CsoicTBa napanyieNnbHbiX NNOCKOCTEN

19 MpocTeiilne NpocTpaHCTBEHHbIE GUrYpbl HAa MNOCKOCTH:
TeTpasap, Ky6, napannenenuneg,

20 MocTpoeHue ceyeHmii

21 MocTpoeHue ceveHuit

29 KoutponbHas pa6otra N1 no Tteme 'lpsmbie u

NJIOCKOCTHU B NpOCTpPaHCTBeE. I'Iapannenbuocn: NpAMBbIX




23

U nnocKocTen"

AHanua KOHTponbHOiK pa6oTbl. [epneHAMKYNSpPHOCTb
NPsMOI M MIOCKOCTU: NepneHAuKyNspHble MpsAMble B

MPOCTpaHCTBE

24

25

Mpsmble napanienbHble W NepneHfuKYNsipHble
NNOCKOCTH

MpsMble napannenbHble W NeprneHANKYNspHbIe
MNOCKOCTHU

26
27

Mpu3HaK nepneHANKYNAPHOCTY NPAMOI U NNOCKOCTH
Mpu3HakK nepneHAKYNAPHOCTY NPSAMOI U NNOCKOCTH

28

TeopemMa 0 NpsAMOiA NepneHAUKYNAPHOMN NIOCKOCTH

https://lesson.edu.ru/lesson/29832d4a-
1fd3-404d-8edb-c55b7¢7321c8

29
30

TeopemMa 0 NpsAMOiA NepneHAUKYNAPHOMN NIOCKOCTH

Teopema o npsAMou nepneHAnKYNApHON NIOCKOCTH

https://lesson.edu.ru/lesson/93bb0b91-
29h9-4¢90-91a4-23b99e81212a

31

32

MepneHAMKYNap U HaKNOHHbIE: PacCTOAAHUE OT TOUYKN [0

NJIOCKOCTU, pacCTofAHKE OT I'IpFIMOVI [0 NJIOCKOCTHU

HEDHEHAMKYHHD U HaKJIOHHbIE: paCCTOAHNE OT TOYKKU A0

MMOCKOCTU, paCCTOAHNE OT I'IpFIMOVI [0 MNJIOCKOCTHU

33

34

MepneHAMKYNap U HaKNOHHbIE: PacCTOAHUE OT TOUYKM [0

NJIOCKOCTU, pacCTofAHUE OT I'IpFIMOVI [0 NNOCKOCTHU

HEDHEHAMKYHHP U HaKJIOHHbIE: pacCTOAHNE OT TOYKKU A0

MNOCKOCTU, paCCTOAHNE OT ﬂpFIMOi;I [0 NJOCKOCTHU

https://lesson.edu.ru/lesson/93167e33-

a6bbf-4032-8b8c-d839e07af2a5

35

36

Yrnbl B NPOCTPaHCTBE: YroN Mexay nNpsMOii
NNOCKOCTbIO

[lByrpaHHbIil yros, NUHelHbIN yron ABYyrpaHHOro yrna

37

[lByrpaHHbIil yron, NMHeiHbI yron AByrpaHHoro yrna



https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5

MepneHAnKyNsApHOCTb MNOCKOCTei: npusHak

38 neprneHAUKYNAPHOCTU ABYX NJIOCKOCTEN
39 MepneHanKynsapHoOCTb HHOCKOCT?VII Npu3HaK
nepneHANKYNAPHOCTM ABYX NNOCKOCTEN
40 MepneHAnKyNspHOCTb I'IﬂOCKOCT%VIZ npusHak
neprneHAUKYNAPHOCTU ABYX NJIOCKOCTEN
41 TeopemMa o TpEx nepneHaukKynapax
42 Teopema 0 TpEX nepneHamnKynsapax
43 TeopemMa o TpEx neprneHaunkynapax
KoHTponbHas pa6ora N22 no TemMaMm
44 “MepneHANKYNSAPHOCTb NPAMbIX U NAOCKOCcTeH" U "Yrabl
MeXAy NPAMbIMM U NNOCKOCTAMM"
AHanus KOHTPONbHOMN paboTbl. OHATME MHOrOrPaHHMKaA,
45 OCHOBHblE 3JIeMeHTbl MHOrorpaHHuKa, BbII'IyKﬂI':.Ie "
HEeBbIMyKJible MHOrOrpaHHUKY; pa3BépTka
MHOrorpaHHuKa
Mpu3ama: n-yronbHas npusMa;, rpaHW M OCHOBaHUA
46 NpusMbl; NpsAMas U HakKNOHHAs Npu3Mbl; GOKOBas W hitps://lesson.edu.ru/lesson/alfaat 34
6352-4200-a4aa-e8f21b34170e
NonHas NOBEPXHOCTb NPU3Mbl
47 Hapann?nenmnen, MPAMOYronbHbIA Napannenenuneg u
ero CBoOicTBa
Mupammnpa: n-yronbHas nupamuaa, rpaHn M OCHOBaHMe
48 nupammgbl; 60KoBas 1 NosiHas NOBEPXHOCTb NUPaMuUpbl;
npaBuUnbHasa 1 yCeYEHHan Nupamuaa
MpaBuibHble MHOFOrpaHHUKKU: MOHATME MPaBUIIbHOMO
49 MHOrOrpaHHuKa; npaBufibHasd npusMa M npaBuibHas

nnpamupa, npaswibHaa TpeyrojibHaa nupaMuga U



https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e

NpaBWbHbI TETPA3Ap; Ky6
MpencTaBneHne O  NPaBMbHBIX  MHOFOrpaHHUKax:

>0 OKTasfap, A0AeKasap U ukocasap. 1
CuMMeTpusa B NPOCTPAHCTBE: CUMMETPUA OTHOCUTENbHO
51 TOYKU, MPAMOKN, MNOCKOCTU. INeMeHTbl CUMMETpUU B .
nupamugax, napannenenunegax, npaBUNbHbIX
MHOrorpaHHuKax
59 BbluucneHne 3nemMeHTOB  MHOFOrpaHHUKOB:  pEbpa, 1
AuaroHanu, yrnbi
Mnowaab 60KOBON NOBEPXHOCTM M NOSIHOW NOBEPXHOCTM
53 MPAMO NpU3Mbl, NOWaAb OCHOBaHMW, Teopema O 1
6OKOBOI MOBEPXHOCTM NPAMOIA NPU3Mbl
Mnowanb 6GOKOBOW MOBEPXHOCTM W MOBEPXHOCTH
54 NnpaBUNbHOW NUpPaMKUAbI, Teopema O niowaan 60KoBOIA 1
NOBEPXHOCTU YCEUYEHHOI NMpamupbl
95 KonTponbHas pabota N23 no Teme "MHororpaHHmku" 1
56 AHann3 KOHTPONbHOIA paboTbl. MoHsATUE 06 06BEME 1
57 06bEM nupamupbl 1
58 = 06bEM nupamuppbl 1
59 06bEM NUpaMiaD 1 https://lesson.edu.ru/lesson/c38a768d-
8281-4567-8ace-0d2c38f0fcle
60 06bEM nupamupbl 1
61 06bEM NpU3MbI 1
62 06bEM Npu3mbl 1
63 = 06bEM Npu3mbl 1
64 KonTponbHas pa6otra N°4 no Teme "06bEMBI 1



https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e

65

MHOrOrpaHHUKoB"

AHann3 KOHTPONbHOM paboTbl. MoBTOpeHKe, 0606l eHNne
cuctemartmsauma 3HaHuii. [locTpoeHuWe ceyeHUn B
MHOrorpaHHuKke

66

67

MoBTOpEHNe, 00606LIEHNE CUCTEMATM3ALMS 3HAHUM.
BbluMcneHne paccTosHWIA: Mexay ABYMsS TOYKaMmu, OT
TOYKM [0 NPAMOIA, OT TOYKM [O MJOCKOCTH, MEXAY
CKPELMBAOLMMUCA NPAMbBIMU

WUTorosas KOHTponbHaa pabora N°5

68

AHanus KOHTPOJIbHOI paboTbl. MoBTOPEHKE, 0606LLEHNE
CUCTEMATM3aUmMa 3HaHWiA. Bbluncnenue yrnoe: Mexay
CKpelMBaOWMMUC  NPSMbIMK,  MEXAY NpAMOn U
NNOCKOCTbO, ABYrPaHHbIX  YrAOB, YIAOB  MexAay
NNIOCKOCTAMM

OBLLEE KOJIMHECTBO HYACOB M0 NMPOrPAMME

68




11 KJTACC

KonuyectBo yacos

N° AneKTpOHHbIE LudpoBbIe
n/n Tewma ypoka Bcero KonTponbhble obpa3oBaTesibHbie pecypchbl
pa6otbl
1 Cepa ¥ wap: UeHTp, paguyc, AuameTp; naowagb 1
NnoBepXHOCTH chepbl
) BsaumHoe pacnonoxenune chepbl M NAOCKOCTH; 1
KacaTefibHas NJIOCKOCTb K cdepe; nnowanb chepsbl
3 N3o06paxeHne cbepbl, wapa Ha nnockoctu. CeyeHus 1
wapa
Linnuuppuyeckas MOBEPXHOCTD, obpasytowme
4 UMNUHAPUYECKON MNOBEPXHOCTU, OCb UMAUHAPUYECKOIA 1
MOBEPXHOCTH
LunuHap: ocHoBaHMA UM 6OKOBas  MOBEPXHOCTb,
5 obpasytowasa ¥ ocb;, naowasb 6OKOBOW U MNOMHOMN 1
MOBEPXHOCTH
N306paxeHne wuunMHApPa Ha nIoOCKoCcTU. Pa3BépTka
6 unnuHppa. CeyeHus umnuHapa (nnockocTbto, 1
napanenbHoii Uin NepneHauKyNsapHon ocu LUANHApPa)
5 KoHuyeckas noBepxHOCTb, 06pasylolmne KOHWUYECKOI 1
MOBEPXHOCTH, OCb U BEPLIMHA KOHUYECKON NOBEPXHOCTH
8 KoHyc: ocHOBaHMe U BepliMHa, O6pasywowas M ocb; 1 https://lesson.edu.ru/lesson/4ac3c941-
nnowazab 60KOBOW W NOJIHOW NOBEPXHOCTH 1160-4de7-b279-4e8e94e943ad
9 YCeyEHHbIN KOHYC: 06pasytoLyme 1 BbICOTa; OCHOBAHUSA U 1
60KoBas NOBEPXHOCTb
10 N306paxeHne KoHyca Ha NnockocTU. Pa3BEpTKa KOHyca. 1



https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad

CeyeHnss  KoHyca  (MNIOCKOCTblO,  MapanfenbHoii
OCHOBaHWIO, U MIOCKOCTbIO, MNPOXOAsLed yepes
BEPLLMHY)

11 KombuHauus Ten BpaleHms 1 MHOrorpaHHUKOB

19 MHororpaHHMK, ONUCaHHbIi 0KoNo cdepbl; coepa,
BNWUCaHHasi B MHOrOrpaHHUK UNU B TENO BpaLLeHus

13 MoHsATHe 06 06bEME. OCHOBHbIe CBOWCTBA 0OBEMOB TeN

14 O06bEM UMNMHAPA, KOHYCa

15 06bEM Wwapa u nnowaab chepobl

16 Mopo6Hble Tena B NpocTpaHCcTBe. COOTHOLEHMA MEXAY
naowaasamu noBepxHocTen, 06bEMamMn NOJOOHbIX TeN

17 KoHTponbHas pa6ota N°1 no Temam "Tena BpauieHus” n
"06bembl Ten"

18 AHanu3 KOHTPONbLHOI paboTbl. BEKTOp Ha NNIOCKOCTH U B
MpocTpaHCTBe

19 CnoxeHue 1 BbluMTaHMe BEKTOPOB

20 YMHOXeHKe BeKTopa Ha Yncno

21 PasnoxeHue BekTOopa Mo TPEM HeKOMMIAHAPHbIM
BekTopam. paBuno napannenenuneaa

29 PEHJEHI/IEU 3ajay, CBfI3aHHbIX C MPUMEHEHUEM NpaBuUn
AEeNCTBUIN C BEKTOPaMK
MpAMoyrosibHas cuctema KOOpAMHAT B NPOCTPaHCTBe.

93 KoopauHatel Bektopa. [pocTeiiwme  3ajaum B https://lesson.edu.ru/lesson/dec09c82-

4fed-45c5-8b5¢-5d16806132bd

KoopAnHaTax

24 Yron Mexpy BekTopamu. CkansipHoe npousBefeHue

BEKTOPOB



https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd

25

BbluncneHune yrnos Mexay NpsMbIMU U NIOCKOCTAMM
KOOpAMHATHO-BEKTOPHbIi ~ METOA  MpU  PEeLIeHU

26 reoMeTpuyeckux sagau 1

97 KoHTponbHaa pa6ota N°2 no Teme "BekTopbl M 1
KOOpAMHaTbl B NPOCTPaHcTBE"
MoBTOpeHne, 06006LLeHMe W cUCTEMATU3aLUA 3HaHWIA.

28 AHanu3 KOHTpPONbHOW paboTbl. OCHOBHble GUrypbl, 1
dakTbl, TEOpEMbI Kypca naaHUuMeTpum
MoBTOpEHWE, 0606LLIEHNE WU CUCTEMATU3ALUA 3HAHWIA.

29 OcHoBHble  @urypbl,  ¢akTbl, TeopeMbl  Kypca 1
naaHUMeTpun

30 MoBTOpeHne, 06006LLeHMe W CUCTEMATU3ALMUA 3HaHWIA. 1
3afauv NNaHUMETPUN U METOAbI UX PeLIeHNs

31 MoBTOpeHne, 0600LeHMe W CUCTEMATU3ALMA 3HAHMWIA. 1
3afauv NNaHUMETPUK U METOAbI UX PELIEHNS
MoBTOpeHne, 0600LLeHME W CUCTEMATU3ALMUA 3HAHMWIA.

32 OcHoBHble  @urypbl,  GakTbl, TeopeMbl  Kypca 1
CTepeoMeTpumn

33 WUTorosas KOHTponbHasa pabora N°3 1

34 AHanu3 KOHTPONbHOI pa6oTbl. MoBTOPEHME, 0606LLEHME 1

1 CUCTEMaTM3aL s 3HaHWA

OBLLEE KOJIMHECTBO HYACOB M0 NMPOrPAMME

34




YYEBHO-METOAWYECKOE OBECIEYEHMUE OBPA30BATEJIbHOI'O MPOLLECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI A1 YYEHUKA

« MatemaTuka: anreépa M Hayana MaTeMaTMYecKoro aHanusa, reoMeTpus.
eomeTpus, 10-11 knaccol/ AtaHacaH J1.C., bytysos B.®., Kagomues C.b. u
Apyrue, AKLunoHepHoe obuwectBo «M3gaTenbcTBo «lpocBeLLeHner

METOAUYECKWUE MATEPUAJIbI A1 YYUTENA

« MaTematuka: anrebpa M Hayana MaTemMaTM4YeCKOro aHanusa, reoMeTpus.
Feometpus. 10-11 knacc. Y4yebHMK. basoBblii U yrny6neHHbIA YpOBHU /
AtaHacsaH J1.C., bytysoB B.®., KagpomueB C.b. u ap. AKumnoHepHoe 06LecTBO
"MspaTenbcTBo "fpocBeLleHmne”

« MaTematuka: anrebpa M Hayana MaTemMaTM4YeCKOro aHanusa, reoMeTpus.
eomeTpus : 10—11-e knaccbl: 6as30Bblii M YrNY6NEHHbIA  YPOBHMU:
MeToAMnYeckme pekoMeHaaunm K yuebHuky J1. C. AtaHacsiHa, B. @. bytysosa, C.
b. KagomueBa n ap. AKunoHepHoe o6uectBo "M3patenbcteo "lpocselieHmne”
* [eoMeTpusi. lnaaktuyeckne matepuansl. 10 knacc. basoBbii U NPOPUNbHBIiA
ypoBHu. / 3uB b. . AKunoHepHoe obwecTBo "M3patenbcTso "MpocseweHne”
* [eoMeTpus. Anpaktuyeckne matepuansl. 11 knacc. basosblit U NPoQUbHbIIA
ypoBHHU. / 3uB b. I'. AKLunoHepHoe o6uiecTBo "N3fatenpcTeo "lpocBelyeHne”

LLUOPOBbBIE ObPA30BATEJ/IbHbIE PECYPCbI U PECYPCbl CETU UHTEPHET

* Moptan Math.ru: 6ubnuoteka, Meauateka, ofiMMnuagbl, 3afayn, HayyHble
LIKOJbI, UCTOPUA MaTeMaTuKm hitp://www.math.ru
* OI'BEHY "®epaepanbHblii MIHCTUTYT Nefarornyecknx namepenuii” https://fipi.ru/
* QenepanbHblit LEHTP MHPOPMALMOHHO-06pa3oBaTeNbHbIX pecypcos (OLINOP)
http://fcior.edu.ru/
+ MaTemaTuKa B LWKOJIe — KOHCY/bTaLMOHHbIN LeHTp http://www.school.msu.ru
[a3eTa «MatemaTuka» MWspatenbckuin oM «[lepBoe  CceHTAGPA»
http://www.math.1september.ru
OTmatematka  Obyvawowas  OHNalH-cUCTEMA MO  MaTeMaTuUKe
https://01math.com/
« MaTtemartunyeckue atoabl http://www.etudes.ru/
* Ou3nKo-MaTeMaTUYECKMNIA HayYHO-MONYNAPHbIA XYpHaNn ANA WKONbHWUKOB W
cTyfeHToB KBaHT http://www.kvant.info/



http://www.math.ru/
http://fcior.edu.ru/
http://www.school.msu.ru/
http://www.math.1september.ru/
https://01math.com/
http://www.etudes.ru/
http://www.kvant.info/

« [IncTaHUMOHHaA obyyatolas cuctema AN NOATrOTOBKM K roCyAapCTBEHHbIM
ak3ameHaMm «PELLIY El9» https://eqge.sdamaia.ru/



https://ege.sdamgia.ru/

