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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma y4e6HOro kypca «"eoMeTpusi» 6a30BOro YpoBHS Ans 06yUatoLLmXCs
10 —11 knaccoB pa3paboTaHa Ha ocHoBe defepasbHOr0 rocyAapcTBEHHOr0 06Pa3oBaTe/lbHOro
CTaHfapTa CpefHero o6Liero o6pasoBaHus, C YY4ETOM COBPEMEHHbLIX MUPOBbIX TPE6GOBAHWIA,
NpeabsBAsSeMbIX K MaTeMaTUUecKoMy 06pasoBaHuio, UM TPaauLUMiA POCCUIACKOTO 06pa3oBaHus.
Peanmsauusi  nporpammbl  06GecrieunBaeT  OBMAfleHNe  KMHOUYEBLIMM  KOMMETEHLMSAMMU,
COCTaB/IAOLMMM OCHOBY ANs CamMOpPasBWUTWS U HEMPEPbIBHOTO 06pa30BaHWs, LIENOCTHOCTb
06LLEKYNbTYPHOr 0, IMYHOCTHOIO M NMO3HABATENbHOIO Pa3BUTMS IMYHOCTU 0BYYAKOLLIMXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaXHOCTb y4eBHOro Kypca reoMeTpum Ha YpOBHe CpefHero o6uero 06pa3oBaHus
06ycnoBfieHa MPaKTUYECKOW 3HAYMMOCTbIO MeTanpeaMeTHbIX W MNPeAMETHbIX Pe3ynbTaToB
06yYeHUs1 TeOMETPUM B HarpaBNeHWN NNYHOCTHOIO Pas3BMTUA 06y4aroLmMXcs, POpMUPOBaHNA
(DYHKUMOHaNIbHOW MaTeMaTUYeCcKOM FpaMOTHOCTM, M3YYeHWUs APYrnX YYeOHbIX AUCLMMINH.
PasBuTve Yy 06y4atoWmxXcs NpaBWbHbIX MNPEACTaBNEHUA O CYLLHOCTM U MPOUCXOXAEHWM
reoMeTpUYecKnx abCcTpakLmii, COOTHOLLIEHUM PeaslbHOro M NAeanbHOro, XapakTepe OTpPaXKeHWs
MaTeMaTU4YeCKON HayKOW SIBNEHWUIA U NPOLLECCOB peaslbHOro M1pa, MecTe reoMeTpumn B CUCTEME
HayK W ponM MaTemaThyecKoro MOAENMPOBaHWA B HayYHOM MO3HaHWM U B MNpPaKTUKe
Cnoco6CTBYET (DOPMMPOBAHUIO HAyYHOr0 MWUPOBO33PEHMSI yyalMXcd, a Takke KauyecTB
MbILLIEHNSA, HEOOXOAMMBIX ANS aganTaummn B COBPEMEHHOM O6LLECTBE.

FeomeTpusi SBNSETCA OAHUM M3 6a30BbIX MPEAMETOB Ha YPOBHE CpeAHero oo6Liero
06pa3oBaHMs, TaK Kak 06ecneyvBaeT BO3MOXHOCTb M3YYeHWUS Kak AUCLMMANH eCTeCTBEHHO-
Hay4HOI HamnpaBNeHHOCTK, TaK U FyMaHUTapHOIA.

Jlornuyeckoe MbilneHne, GopMUpyeMOe MpU M3YYeHUU O00YYarOLLMMUCA MOHATUMAHBLIX
OCHOB TrEOMETPUM W MOCTPOEHMM LIEMOYKN NOTMYECKUX YTBEPXAEHWIA B XOAe PeLueHus
reoMeTpuyecKMx 3afa4y, yMeHue BblABMraTb W OMNpoBepratb rMUMNOTE3bl HEMOCPeACTBEHHO
MCMONMb3YKTCA NPU PelleHMn 3adad eCTeCTBEHHO-HAY4HOro LMK/Ia, B 4aCTHOCTM U3 Kypca
(OM3KKN.

YMeHne OpreHTUPOBaTLCSA B MPOCTPAHCTBE UTPaET CYLLLECTBEHHYHO PO/ib BO BCEX 06/1aCTAX
[eAaTeNbHOCTY YenoBeka. OpureHTaLMs YenoBeka BO BPEMEHW U NPOCTPaHCTBE — He06X0AMMOe
YC/OBWE €ro COLManbHOro ObITUA, PopMa OTPaXKEHMS OKPY)KAtOLLIEro Mupa, YCoBme yCnewHoro
Mo3HaHNs 7 aKTMBHOrO npeobpa3oBaHusi  AENCTBUTE/IbLHOCTM. OnepupoBaHne
NPOCTPaHCTBEHHbIMU 06pa3amy 06beANHAET pasHble BUAbI YHEOHON 1 TPYAOBOW AeATENbHOCTY,
ABNAETCA OAHWMM U3 NPOMECCUOHANbHO BaKHLIX KayecTB, MO3TOMY aKTyalbHa 3ajaya
(hopMMpPOBaHKS Yy 06yHatOLLMXCA MPOCTPAHCTBEHHOIO MbILL/IEHMS KaK Pa3HOBMAHOCTM 06pa3HOro
MbILUIEHNS — CYLLECTBEHHOIO KOMMOHEHTa B MOArOTOBKE K MPAaKTUYECKOW [eATeNlbHOCTU Mo
MHOTUM HanpaB/eHUsM.

Llenb ocBOeHMS NporpaMMbl y4ebHOro Kypca «I"'eomeTpus» Ha 6a30BOM YpOBHe 00y4veHUs
— obuieobpasoBaTesibHoe M 06LLEKYbTYPHOE pa3BMTMEe 0byuaroLmxcs 4epe3 obecneyeHune
BO3MOXHOCTM MPUOGPETEHNS U UCMOMb30BaHNS CUCTEMATUYECKMX FEOMETPUYECKUX 3HAHWI 1
[ENCTBUIA, CneuntUYHbIX reoMeTpumn, BO3MOXHOCTY YCNELLHOMO NPOAO/MKEHNS 06pa3oBaHUs Mo
CMeumanbHOCTAM, He CBA3aHHbIM C NPUKIaLHbIM UCMO/b30BaHUEM FEOMETPUN.

Mporpamma no reomeTpun Ha 6a30BOM YPOBHe MpeAHa3HayeHa /19 06y4yaroLmxcs cpefHei
LWKO/bl, He WCMbITbIBABLUMX 3HAYMTE/bHbIX 3aTPYAHEHWI Ha YPOBHE OCHOBHOMO 0O6LLero
obpas3oBaHus. Takum 06pa3om, obyuyarolimMecs Ha 6a30BOM YPOBHE AO/HKHbI OCBOMTL 06LLME
MaTeMaTU4YecKre YMeHUS, CBA3aHHble CO CNeLUMUKON reoOMeTpum 1 HeoO6XoAMMbIe NS XKU3HM B
coBpemMeHHOM 06LecTse. Kpome 3TOr0, OHM MMEKT BO3MOXHOCTb U3YUYNTb reoMeTpuio 6onee



rny6oko, ecnm B fa/ibHelillemM BO3HUKHET HEOOXOAMMOCTb B EOMETPUYECKMX 3HAHMSX B
NPodeccUoHaIbHON AeATENBHOCTN.

[OCTVMXEHMe Lenn 0CBOEHUS NPorpaMmbl 06ecreynBaeTcs peLleHemM COOTBETCTBYHOLMNX
3agay. MNpropuTeTHLIMK 3aa4ammn 0CBOEHMA Kypca «I eoMeTpumn» Ha 6a30BOM ypoBHe B 10—11
Knaccax siBNatTCA:

e (bopmupoBaHME MpeACcTaBNeHUs O TeOMETPUM KakK 4acTM MUPOBOM KyNbTypbl W

0CO3HaHWe eé B3a1MOCBA3M C OKPYXKatoLLUM MUPOM;

e (hopmMMpOBaHME NPeACTaB/EHUA O MHOrOrpaHHWKax W Tenax BpaweHUs Kak o
BaXKHEMLLMX MaTemMaTUYecKUX MOLensxX, No3BonsatoWwmMx OnnucbiBaTb U M3yyaTb pasHble
AB/IEHNA OKPY>KatoLLLEro M1pa;

e (hopMMpOBaHME YMEHWSA pacno3HaBaTb Ha YepTexxax, MOLENAX W B peabHOM Mupe
MHOrOrpaHHUKN 1 Tena BpaLLeHuns;

e O0BflafieHMe MeTofaMM pelleHWs 3afa4 Ha MNOCTPOEHWA Ha  M300paXkeHUsaX
MPOCTPAHCTBEHHbIX (PUTYp;

e (DOPMMPOBaAHME YMEHUS OMepuMpoBaTb OCHOBHLIMU MOHATUAMM O MHOrOrpaHHMUKax u
Tenax BpaLLEeHNs U UX OCHOBHbIMW CBOMCTBaMU;

e 0BflafieHMEe aNropMTMaMy peLleHnss OCHOBHbIX TUMOB 3ajay; POpPMMpPOBaHUE YMEHUS
MPOBOAWUTL  HECNOXHble  AOKasaTe/lbHble  pacCyXAeHus B XO4e  pelleHus
CTepeoMeTPUYECKMX 3aad 1 334a4 C NPaKTUYECKUM COAepXKaHueM,;

e pasBuUTWE WHTENNEeKTYalbHbIX W TBOPYECKMX  CMNOCOBGHOCTEN  0bydaroLmxcs,
Mo3HaBaTe/IbHON aKTUBHOCTW, UCCEL0BATE/TIbCKUX YMEHUI, KPUTUYHOCTU MbILLIEHWS;

e (hopmuMpoBaHME (YHKLMOHANbHON TPaMOTHOCTW, PefieBaHTHOW FeOMeTpuKn: YMeHue
pacrno3HasaTh MPOSAB/IEHNA FEOMETPUYECKUX MOHATUI, 06BbEKTOB 1N 3aKOHOMEPHOCTEN B
peasibHbIX XW3HEHHbIX CUTyauusxX W Mpu U3ydeHUU APYrnx y4yebHbIX NpPeameTos,
NPOSIB/IEHNS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, (hOpMynMpoBaTb WUX Ha A3blKe
reoMeTpuM W co3jaBaTb EOMETPUYECKME  MOLENN, MPUMEHATb  OCBOEHHBIN
reoMeTpuyeckMii annapat [AN8  pelleHns MpPaKTMKO-OPUEHTUPOBaHHbIX — 3afad,
WNHTEPNPEeTMPOBaTb M OLLEHMBATb NOJYyYEHHbIE Pe3yNbTaTbl.

OTANUNTENBHON 0CO6EHHOCTBLIO NPOrPamMMbl SBASETCA BKNHOYEHME B KypC CTEPEOMETPUM B
Havasie ero U3y4yeHus 3afad, peLlaemblX Ha YPOBHE MHTYUTUBHOIO MO3HaHWA, U ONpeaenéHHbIM
06pa3om opraHu3oBaHHas paboTa Haj HUMMK, YTO CMNOCOGCTBYHOT PasBUTUIO JIOFMYECKOro U
MPOCTPAHCTBEHHOIO  MbILUMIEHUS, CTUMYNUPYET MPOTEKaHWE UHTYUTMBHBLIX MPOLLECCOB,
MOTMBMPYET K [Ja/bHelLeMY U3y4YeHUIO NpeameTa.

MpeagnoyteHve OTAAETCA HarNAgHO-KOHCTPYKTUBHOMY MeTOAY O060y4YeHus, TO ecTb
TEOPeTUYECKME 3HAHWA WMEKT B CBOeli OCHOBE YYBCTBEHHOCTb MNpPeAMETHO-MPaKTUYECKOM
AedaTenbHOCTU. Pa3BMTie NPOCTPAHCTBEHHbIX MPEACTABEHNIA Y YYaLLMXCS B KYPCe CTEPEOMETPMM
MPOBOAMTCH 3a CYET pelleHns 3a4ay Ha Cco3faHue NpPOCTPaHCTBEHHbIX 00pa30B M 3afjay Ha
orepupoBaHMe NPOCTPaHCTBEHHbIMK Obpa3amu. Co3faHue o6pasa NPOBOAMTCA C OMOPOM Ha
Harns4HOCTb, a orepmpoBaHne 06pa3oM — B YCI0BUAX OTB/IEYEHUS OT HarfAHOCTU, MbIC/IEHHOIO
N3MEHEHWS ero NCXOLHOr0 COepPXKaHWA.

OcCHOBHble  cogepXaTefibHble NUHUKM  Kypca «leomeTtpum» B 10-11 Knaccax:
«MHororpaHHuKu», «lpsamble 1 NIOCKOCTN B NMPOCTPAHCTBE», «Tena BpalleHnsa», «BeKTopbl 1
KOOpAMHaTbI B NPOCTPaHCTBE». POPMUPOBAHNE NIOTMYECKNX YMEHWIA pacnpefeNiieTcs He TONbKO
Mo COAepXKaTeslbHbIM JIMHUAM, HO W MO rofam O00y4YyeHWs Ha YPOBHe CcpefHero oobulero
0bpasoBaHus.

CopepxaHne 00pa3oBaHMs, COOTBETCTBYHOLLEE MNPeAMETHbIM pe3y/ibTaTtaM OCBOEHUS
paboueii NporpaMMbl, pacnpeaenéHHbIM Mo rogam 06yyeHus, CTPYKTYPUPOBAHO Taknm 06pa3om,
4yToObl  OB/IAJIEHWE  TEOMETPUYECKUMU  MOHATUAMU M HaBblKaMW  OCYLLECTBAMOCH
nocnefosaTtefibHO W NOCTYNare/ibHo, C COGMOAEHMEM MPUHLMMNA MPEEeMCTBEHHOCTU, 4TOObI



HOBbIE 3HAHMSA BK/IKOYA/IUCH B 06LLYIO CCTEMY FEOMETPUYECKNX MPEACTaBEHUNIA 00YHarOLMXCS,
pacLuMpsas 1 yrny6nss eé, 06pasys NpoyHble MHOXECTBEHHbIE CBSI3MN.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha nsyyeHune reomeTpum 0TBOAMTCA 2 Yaca B Hegento B 10 knacce 1 1 yac B Hefiento B 11
Knacce, BCero 3a Aipa roga oby4yeHus - 102 y4ebHbIX Yaca.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIe MOHATUA CTepeoMeTpun. Touka, NpaMast, NJI0CKOCTb, MPOCTPaHCTBO. [MoHATMe
06 aKC1omMaTU4YeCKOM MOCTPOEHNMN CTEPEOMETPUMN: aKCUOMbI CTEPEOMETPUM U CNEACTBUSA U3 HUX.

B3avMHOe pacnosfiokeHve NpsAMbIX B NMPOCTPaHCTBE: MepecekaroLLmecs, napasinesbHble 1
cKpewmBatoLmecs npsamble. MapannenbHOCTb NPAMbLIX U MIOCKOCTEA B MPOCTPaHCTBe:
napannesibHble NpsMble B MPOCTPAHCTBE; NapaifeflbHOCTb TPEX NPAMbIX; MapasienibHoCTb
MPAMOM M MNOCKOCTW. YT/ibl C COHanpasfieHHbIMY CTOPOHaMW; Yron Mexay npsmMbiMKA B
npoctpaHcTBe.  [MapannenbHOCTb  MIOCKOCTEA:  napanfiefibHble  NAOCKOCTW;  CBOMCTBA
napannesnbHbIX NA0CKOCTeR. MpocTeine NpocTpaHCTBEHHbIE (UIYpPbI Ha MI0CKOCTW: TETPasap,
Ky6, napannenenunnes; NOCTPOEHNE CEYEHWA.

MepneHaMKYNAPHOCTL  NPAMOA M MJIOCKOCTU:  NepPrneHAUKYNApHbIE  MpsMble B
MPOCTPaHCTBe, MpsAMble nNapajse/ibHble W NepneHAVKYNspHble K MIOCKOCTW, MpPU3HaK
neprneHANKYNAPHOCTY NPSMOIA U NIOCKOCTK, Teopema 0 NPSMOK NepreHANKYNSPHOM NIOCKOCTU.
¥YNbl B NPOCTPAHCTBE: YroN MeXAy MPAMON U MI0CKOCTbIO; ABYIPaHHbIVA Yrofl, IMHERHbIA Yron
[BYrpaHHoro yrna. epneHAMKYNsp W HaK/OHHble: PacCTOfHWE OT TOYKM [0 MIOCKOCTH,
paccTosHMe OT NPSMON [0 NIOCKOCTU, NMPOEKUNA PUIypbl Ha NIOCKOCTb. [epneHanKynsapHOCTb
MNOCKOCTEW: MpU3HaK MNeprneHAUKYNAPHOCTU  ABYX  MIOCKOCTeid. Teopema 0  Tpéx
nepneHavKynapax.

MHoOrorpaHHuKHu

MMOHATUE MHOrOrpaHHWKa, OCHOBHbIE 3/IEMEHTbl MHOFOrPaHHWKa, BbIMYK/ble W
HEBbIMYK/ble MHOrOrpaHHUKN; pa3BépTka MHOrorpaHHuKa. Mpusma: n-yrosibHas npusma; rpaHu
1 OCHOBaHMWS NPU3Mbl; NPAMas 1 HaKOHHasA NPU3Mbl; 60KOBas U NOMHAsA NOBEPXHOCTb NPU3MBbI.
Mapannenenunes, NPAMOYro/ibHbIA Napasinenenunes ¥ ero cBoncTea. Mupamuga: n-yronsHas
nupamuga, rpaHu M OCHOBaHMe nupamufibl; 6OKOBafd WM MNOMHAas MOBEPXHOCTb NUpaMufpbl;
npaBuIbHas W YCeYéHHad nupamuga. OnemMeHTbl NpusMbl U NUpamMugbl. [paBu/bHbIE
MHOTOrpaHHWKKN: MOHATME MPaBWIbHOMO MHOTrOrpaHHUKA; MpaBW/bHas Mpu3ma 1 npasubHas
nupamuAa; NpasuibHas TpeyrobHas nupammnia v NnpasusbHbI TeTpasap; Ky6. MNpeacTaBneHune o
MpaBu/IbHbIX MHOrOrPaHHUKaX: OKTasAp, fLoAeKasap v nkocasgp. CeveHns Npm3Mbl U NUPaMUibl.

CUMMETpPUS B NPOCTPAHCTBE: CUMMETPUA OTHOCUTENIbHO TOYKW, MPAMOM, MJIOCKOCTHU.
AnemMeHTbI CUMMETPUM B Nupamngax, napannenenunesax, npaBuibHbIX MHOrOrpaHHNKax.

BbluncneHvie 3/1eMEHTOB MHOTOrpaHHUKOB: pébpa, AnaroHanu, yribl. Mnowans 60KoBoOiA
MOBEPXHOCTU 1 MOTHON NOBEPXHOCTMN NPSIMOIA NPU3MbI, N/10LLaAb OCHOBaHWiA, Teopema 0 60KOBOW
MOBEPXHOCTN MPAMOIN Npu3mbl. Mnowaas 60KOBOW MOBEPXHOCTU U MOBEPXHOCTU MPaBU/IbHOM
nvpaMuzbl, TeopeMa o nowaan yceyéHHon nupammasl. MoHaTe 06 06bEMe. O6BEM NMpaMuibl,
npu3Mbl.

Mopo6Hble Tena B npocTpaHcTBe. COOTHOLLEHUA MeXAy MNIowagsaMu noBepxXHOCTER,
06bEMaMM NOAO0GHBIX Tef.



IIVTAHUPYEMBIE PE3YJIBTATbBI
JIMHHOCTHBIE PE3YJIBTATbBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MporpaMmbl y4yebHOro npeamMeTa «MaremaTmkas
XapaKTepu3yTCs:

Fpamancxoe BOCIIMTaAHHUE:

CPOPMMPOBAHHOCTLIO  TPAXKAAHCKOA MO3MLMM  06YYaroLerocs Kak akTMBHOMO U
OTBETCTBEHHOrO 4/ieHa POCCUIACKOro 06LLecTBa, NpeacTaB/eHNeM O MaTeMaTUYeCKMX OCHOBaX
(DYHKUMOHMPOBAHNS Pa3fIMYHbIX CTPYKTYpP, SBAEHWI, Mpoueayp FpaxaaHCKoro o6LyecTsa
(BbIGOPLI, OMPOCLI ¥ Mp.), YMEHUMEM B3aMMOLENCTBOBATb C COLMaNbHLIMA WHCTUTYTaMW B
COOTBETCTBMU C NX PYHKLMAMUN N HASHAYEHWEM.

HanI/IOTI/I'{eCKoe BOCIIMTAaHUE:

ChOpPMMPOBAHHOCTHIO POCCUINCKON MpaXKAaHCKON MAEHTUYHOCTU, YBXKEHWNA K NPOLLIOMY U
HaCTOALLEMY POCCUACKOA MaTeMATUKM, LLEHHOCTHbIM OTHOLUEHNEM K AOCTUXEHUAM POCCUNCKUX
MaTeMaTMKOB M POCCUIACKON MaTeMaTUUeCKON LUKOMbI, K UCMOMb30BaHNIO 3TUX LOCTUXKEHUI B
APYrnx HayKax, TeXHOMorusx, cepax 3KOHOMUKMN.

Z[yXOBHO-HpaBCTBEHHOFO BOCIIUTAHUA:

OCO3HaHMEM  [YXOBHbIX LEHHOCTe/A POCCUMICKOro Hapofa; ChopMMPOBaHHOCTbLIO
HPaBCTBEHHOIO CO3HaHWS, 3TUYECKOro MOBEAEHMS], CBSA3aHHOMO C MPaKTUYECKUM NPUMEHEHNEM
[AOCTVXKEHWIA HAYKW U [eATeNIbHOCTbH YYEHOr0o; OCO3HAaHMEM IMYHOMO BKNaja B MOCTPOEHMe
YCTONYMBOro 6yAyLLEro.

JcTeTnYecKoe BOCIIUTAHME:

3CTETUYECKMM  OTHOLLEHVMEM K  MUPY, BK/OYas  3CTETUKY  MaTeMaTU4ecKuX
3aKOHOMEPHOCTEN, O0ObEKTOB, 3afay, PELEHW, PacCyXXAeHWl; BOCMPUUMUMBOCTBIO K
MaTeMaTMyeCcKM acnekTam pas/iMyHbIX BULOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

ChOPMMPOBAHHOCTHIO  YMEHUSI MPUMEHATb MaTemMaTUYecKme 3HaHWA B MHTepecax
3[0pOBOro 1 6e30nmacHOro obpasa XXWU3HW, OTBETCTBEHHOrO OTHOLUEHMS K CBOEMY 3[0POBbLHO
(3n0poBoe NUTaHWe, cOanaHCUPOBAHHBIA PEXMM 3aHATUA N OTAbIXa, PerynapHas uanyeckas
aKTMBHOCTb); (PU3NYECKOr0 COBEPLUEHCTBOBAHWSA, MPU 3aHATUAX CMOPTUBHO-0340POBUTENIbHOM
AeATeNbHOCTbIO.

TpynoBoe BocnuTaHue:

FOTOBHOCTBLIO K TPYAY, OCO3HaHMEM LeHHOCTU TPYAON6Us; MHTEPecoM K pas/inyHbIM
cthepam NPOheCCMOHANIbHON AeATeIbHOCTU, CBA3AHHBIM C MaTeMaTUKON U e€ NPUIoKeHUSMU,
YMEHMEM COBepLUaTb OCO3HaHHbIV BbIGOp 6yayLlei NpotheccMn N peann3oBbiBaTb COOGCTBEHHbIE
YKM3HEHHbIE M/aHbl; FOTOBHOCTbKD W CMOCOBHOCTbIO K MaTeMaTM4yeckoMy 00pa3oBaHMIO U
camMo06pa30BaHMI0 Ha MPOTAXKEHWMN BCEW XKU3HW; FTOTOBHOCTHIO K aKTUBHOMY YHaCTUHO B peLleHnn
NPaKTUYeCKMX 3aa4 MaTeMaTN4eCcKon HarnpaBneHHOCTH.

IK0JIOrHYecKOe BOCITUTAHUE:

ChOPMMPOBAHHOCTHIO  3KOMOMMYECKOW KY/bTYpbl, MOHUMaHUEM BAUAHWS COLMASIbHO-
9KOHOMMYECKMX MPOLECCOB Ha COCTOSIHWME MPUPOAHON W COLUManbHONW Cpeabl, OCO3HaHMEM
rnobasbHOro  Xapaktepa 3KOMIOTMYeCKUX  Mpo6fiemM;  OpueHTauuen Ha  NpUMeHeHue
MaTeMaTUYeCKNX 3HaHWI ANa pelleHns 3a4a4 B 061aCT OKPY>KaKOLLEen cpefbl, NIaHUPoBaHUS
MOCTYMNKOB U OLEHKMN UX BOSMOXHbIX NOCMEACTBUIA A4N151 OKPYXKAKOLLEW cpefpbl.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

ChOPMUPOBAHHOCTLID  MMPOBO33PEHUS, COOTBETCTBYIOLLEN0 COBPEMEHHOMY YPOBHIO
pa3BUTUSA HayKW N OBLLECTBEHHON NPaKTUKKU, MOHUMaHVEM MaTeMAaTUYECKOW HayKmn Kak ciepbl
4e/IOBEYECKOWN AeATeNbHOCTH, 3TaroB €€ pasBUTUS U 3HAYMMOCTU ANA Pa3BUTUS LMBUNU3ALNN,
OB/1aleHNEM 5I3bIKOM MaTeMaTUKM U MaTeMaTUYECKON Ky/bTYPOW Kak CpefCTBOM MO3HAHWSA MUPa;



FOTOBHOCTbHO OCYLLECTB/IATb NPOEKTHYH U UCCMeA0BaTeNbCKYH AeSTeNbHOCTb UHAMBUAYAbHO
1 B rpynne.

METANPEIMETHBIE PE3YJIBTATHI

MeTanpeameTHble Pe3y/bTaTbl 0CBOEHMS NPOrpaMmMbl yyebHoro npeameta «MarteMaTmka»
XapaKTEPU3YIOTCS  OBNAfEHUEM  YHUBEPCANbHLIMA  no3nasamensuviMu  Oeticmeusmi,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00VUAIOWUXCS (0CB0EHUE MemO0008 NO3HAHUSL OKPYIICAIoWe20 Mupd,
npUMeHeHUe 102UHeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble 1oruveckue aeicTBUA:

e BbIAB/IATb W XapaKTepu3oBaTb CYLLECTBEHHblE MPU3HAKN MaTemMaTU4yecKux 0OBLEKTOB,
MOHATUIA, OTHOLLEHWIA MeXAy MOHATUAMMK; (POPMYNMPOBaTb OMNPeAeneHns NOHSATUIA,
YCTaHaB/IMBATb CYLLIECTBEHHbIV NPU3HAK KnaccuduKaumum, 0CHOBaHMSA A1 0606LLeHUs
M CpaBHEHNA, KPUTEPUIN MPOBOANMOTIO aHa/113a,

e BOCMPVHUMATb, (POPMYNMPOBATb 1 MPE0OPa30BbIBATL CYXAEHUS: YTBEPAUTENbHbIE U
oTpuuaTesibHble, eAIMHUYHbIE, YAaCTHbIE U 06LLME; YC/IOBHbIE,;

e BbIAB/IATbL MaTeéMaTUYECKNE 3aKOHOMEPHOCTU, B3aUMOCBA3N U MPOTUBOPEYNA B ¢)aKTaX,
[aHHbIX, HaOMOLEHUAX W YTBEPXAEHMAX; npefnaratb KpUTepun NS BblSBIEHUSA
3aKOHOMEPHOCTEW 1 NPOTUBOPEUNIA;

e [lenatb BbIBOAbl C UCMO/Mb30BAHNEM 3aKOHOB /IOTVMKW, AefYKTUBHBLIX N MHAYKTUBHbIX
YMO3aK/IOUEHUIA, YMO3aK/THOUEHWIA MO aHaNornm;

e POBOAUTL CaMOCTOATE/NbHO [0KA3aTe/IbCTBA MAaTEMATUYECKUX YTBEPXKAEHWIA (NpsiMble
W OT TNPOTUBHOIO), BbLICTPAMBATb apryMeHTaUuio, NPUBOAUTL MPUMEPbI 1
KOHTpPMpUMepsbI; 0060CHOBbIBaTb COOCTBEHHbIE CYXOEHNA 1 BbIBOAbI,

e BblOMpaTb Cnocob pelleHnst yyebHOM 3afayum (CpaBHMBATb HECKO/IbKO BapuaHTOB
PELLEHNs, BbIGUPaTh Hanbonee NOAXOAALLMIA C YUETOM CaMOCTOSTENbHO BblAENEHHbIX
KpuTepues).

Ba3oBble nccienoBaTejbcKue AeiicTBU:

e ICNO/b30BaATb BOMPOCHI KaK I/ICCI'Ie,qOBaTe]'IbCKI/IVI NHCTPYMEHT NO3HaHUA,
(hopMynMpoBaTb BOMNPOCHI, (PUKCUPYIOLLME MPOTUBOPeYne, Npobremy, ycTaHaB/IMBaTb
NCKOMOE W [laHHOe, (hopMMPOBATb FMNOTE3Y, apPryMEHTUPOBATb CBOK MO3ULMIO,
MHEHWE;

e [1POBOANTb CaMOCTOATE/IbHO CI'II'IaHI/IpOBaHHbII7I IKCMEepUMeHT, wunccnegosaHne no
YCTaHOB/TIEHUIO OCOOEHHOCTEN MAaTEMATUYECKOrO OObEKTa, $SBNEHWUS, rnpotecca,
BbISIBNIEHWIO 3aBUCUMOCTEN MeXAY 06beKTaMm, ABNEHUSAMU, MPOLECCaMK;

e CAMOCTOSITE/IbHO  (hOPMYNMPOBaTb  O6OOLLUEHMS U BbIBOALI MO pe3ynbTaTam
NPOBEAEHHOTO0 HAGMIOAEHWS, UCCNE0BAHUS, OLEHMBATL [0CTOBEPHOCTb MOMYUYEHHbIX
pe3ynbTaToB, BbIBOJOB 1 06006LLEHWIA;

e [1POrHO3MpPOBaTb BO3SMOXXHOE PasBUTUE MNPOLIECCa, a TaKXKE BblABUTaTb NMPEANOI0XEHUA
0 ero pasBuTUM B HOBbIX YC/TOBUSAX.

Pabora ¢ nnopmanmeii:

e BbISBNATL Ae(hUUNTLI MHOPMALMK, JaHHbIX, HEOOXOAMMbIX A5 OTBETa Ha BOMPOC U
AN PELLEHNS 3aauu;

e BbIOMpaTb MH(OPMaUMIO U3  WUCTOYHUKOB pPas/IMyHbIX TUMOB, aHa/IM3MpPOBaTh,
CUCTEMATM3NPOBATb M UHTEPNPETMPOBATL MHAOPMALMIO Pa3/INYHbIX BUAOB U (HopM
npencTaBneHns;



CTPYKTYpUpOBaTb  MH(OPMaULWIO, MpeacTaBndaTb eé B pas/IM4yHbIX  (opmax,
WNNOCTPUPOBATL Fpafuyecku;

OLEHMBATb HAAEXKHOCTb WMH(OPMaLUM MO CaMOCTOATENIbHO  CHOPMY/IMPOBAHHbLIM
KpUTEPUSAM.

2) VHnusepcanvhvle KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCms

COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
Oomenmne:

BOCMPUHMMATbL 1 POPMYMPOBATb CYXKAEHWS B COOTBETCTBMM C YCIOBUAMU N LieNSIMM
06LLEHNSA; SCHO, TOYHO, FPaMOTHO BblpaXaTb CBOK TOYKY 3pEHUS B YCTHbIX W
MUCbMEHHbIX TEKCTaX, JaBaTb NOSCHEHMS MO XOA4Y PeLUeHns 3a4a4n, KOMMEHTUPOBATb
MONYYeHHbIN pe3ynbTar;

B X0/ 006CY>KeHWs 3aaBaTb BONPOCHI MO CYLLECTBY 06CY>KAaeMO TeMbl, NPO6/EMbI,
peLlaemoii 3alaum, BbICKasblBaTb MAEWN, HaLeNeHHbIe Ha MOVCK PELLEHNS; CONOCTaBATb
CBOW CYXXAEHUA C CY)XKAEHUAMW APYTUX YYaCTHUKOB Auasora, 06Hapy)XuneaTb pasinume
M CXOACTBO NO3WUMIA; B KOPPEKTHOM (hopMe (hopMynMpoBaTh pasHOriacus, CBOU
BO3paXKeHus;

NpeAcTaBNATb Pe3ynbTaTbl PeLleHNs 3afaqun, IKCNepUMEHTa, UCCNefoBaHUs, NPOEKTa,;
CaMOCTOATE/IbHO BbIGMPATb (hopMaT BbICTYMAEHMS C YYETOM 3afady NpeseHTauumn u
0COBEHHOCTEN ayANTOPUN.

CoTpyaHunuecTBo:

MOHMMATb 1 UCNO/b30BaTb NPeMYLLeCTBa KOMaHAHOW U MHAVBUAYa/IbHOW paboTbl Npu
peLeHnn y4ebHbIX 3afa4; NPUHMMaTL Lieslb COBMECTHOMN AeAaTeNIbHOCTW, NNaHWpPOoBaThb
OpraHu3auyMio COBMECTHOM paboTbl, pacnpeaenstb BuAbl paboT, A0roBapuBaThCs,
06cyXaaTb NpoLecc 1 pesynbTaT paboTbl; 0606LLaTb MHEHMS HECKONbKUX NHOAEN;
y4yacTBOBaTb B FPYNMoBbIX (hopmax paboTbl (06CY>KAEHUS, 0OMEH MHEHWIA, «<MO3r0Bble
LUTYPMbI» N UHbIE); BbIMO/IHATL CBOK YacTb paboTbl M KOOPAMHUPOBATL CBOU AENCTBUS
C APYrMMK YfieHaMM KOMaHAbl; OLEeHMBaTb Ka4ecTBO CBOEro BKaza B 06LLMIA NPOAYKT
no KpUTepusM, chopmyMpoBaHHbIM y4aCTHUKaMM B3aMMOAENCTBIS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmMvlCio8blx

YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranuzanus:

COCTaBNSATb NMaH, anropuT™ PeLLIEHNS 3aaa4i, BblbpaTh CNOCO6 PELLEHNS C YYETOM
VIMEIOLLIXCS PECYPCOB M COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTMPoBaTh 1
KOPPEKTMPOBaTh BapWaHTbl PELLIEHWIA C YYETOM HOBOI MHGOPMALMN.

CaMOKOHTPOJIb:

BNafeTb HaBblKaMy MO3HaBaTENbHOM pediieKCu Kak OCO3HaHUs COBepLUaeMbIX
[ENCTBMA N MbICIMTE/bHBIX MPOLLECCOB, WX pe3y/nbTaToB; BnafeTb Crnocobamu
CaMOMpOBEPKM, CAMOKOHTPONSA MpoLecca W pe3ynbTata peLleHWs maTeMaTvyecKoi
3afauu;

npeaBuaeTb TPYAHOCTU, KOTOPble MOTYT BO3HWUKHYTb NPU peLleHnn 3agaym, BHOCUTb
KOPPEKTMBbI B A€ATENbHOCTb HA OCHOBE HOBbIX OOCTOATENLCTB, AaHHbIX, HaNLEHHbIX
OLUMOBOK, BbISB/IEHHbIX TPYAHOCTEN;

OLeHMBaTb COOTBETCTBME pe3ynbTaTa LUenM U YCNOBUAM, OOBACHATb MPUYUHBI
[OCTVXKEHWUS WNN HELOCTUXKEHUS Pes3yNbTaToB AeATeNIbHOCTW, HAaxoAuTb OLIMOKY,
AiaBaTb OLLEHKY NpPYo6pPeTEHHOMY ONbITY.

INPEJIMETHBIE PE3YJIBTATDBI



10 KJIACC

OnepupoBaTb NMOHATUAMK: TOUKA, NPAMast, MI0CKOCTb.

MPUMEHATL aKCMOMbI CTEPEOMETPUM U CNEACTBUSA U3 HUX NPU PEeLLeHNN reoMeTPUYECKNX
3afau.

OnepvpoBaTb  MNOHATUAMW: MapalfieflbHOCTb U NEPreHAVKYNAPHOCTL  MPAMbIX U
M10CKOCTEIA.

KnaccumuyposaTb B3aMMHOE PacrosnoXeHne npsmbIX W MI0CKOCTENR B MPOCTPaHCTBE.

OnepupoBaTb MOHATUAMW: [ABYrpaHHbIA  Yron, rpaHu [ABYrpaHHoOro yrna, pe6po
[BYrpaHHOr0 yrna; IMHeNHbIA Yron ABYrpaHHOro yrna; rpagycHas mepa ABYrpaHHOro yra.

OnepvpoBaTb MOHATUAMUW: MHOFOrPaHHWK, BbIMYK/bIA U HEBbINYK/bIA MHOFOrpaHHUK,
3N1eMeHTbl MHOTOTPaHHWKa, NPaBU/IbHbIA MHOTOrPaHHUK.

Pacno3HaBaTb OCHOBHble BUbl MHOrOrpaHHWKOB (MMpamuia; npusma, npsaMoyrosibHbIid
napannenenunes, Kyo).

Knaccuumumposatb  MHOTOrpaHHWKW, BblGMpas OCHOBaHWA [NA  Knaccudumkauum
(BbINYK/IbIE X HEBLIMNYK/ble MHOMOrPaHHUKW; MNPaBWIbHbIE MHOTOrpaHHWKK; MpsAMble U
HaK/OHHbIe NPU3MbI, Mapannenenunessbl).

OneprpoBaTb NOHATUAMM: CEKYLLAsA NIOCKOCTb, CEYeHNe MHOTOrPaHHKOB.

O6BACHATbL NPUHLMMBI NOCTPOEHUSA CEYEHWUIA, UCMO/b3YS METOL, CNeAO0B.

CTpouTb CeyeHMsi MHOTOrpaHHWKOB METOAOM CNefoB, BbIMOMHATL (BbIHOCHbLIE) M/IOCKME
YEpTEXMN U3 PUCYHKOB MPOCTbIX 00BLEMHbBIX PUIYp: BUL CBEPXY, COOKY, CHU3Y.

Peluathb 3ajaum Ha HaXOXEeHWE reOMeTPUYECKMX BEIMYMH MO 06pasLam Uy anropuTMam,
MPYMeHAS M3BECTHbIE aHAIMTUYECKME METOAbI MPW PeLleHMn CTaHAapTHbIX MaTeMaTUYecKux
33/la4 Ha BbIYMC/IEHNE PACCTOAHMIA MeXAy ABYMS TOYKaMU, OT TOYKW [0 NPAMOW, OT TOYKM [0
MOCKOCTU, MEXAY CKPELLMBAKOLLMMUCS NPAMbBIMA.

Peluathb 3alaum Ha HAXOXJEHWE TeOMETPUYECKMX BETMYMH MO 06pasLam uav anropuTMam,
MPUMeHsAs M3BECTHbIE aHAIMTUYECKME METOAbI MPW PeLleHMn CTaHAapTHbIX MaTeMaTUYecKux
33la4 Ha BblYMCNEHWE YINOB MEXAY CKPEeLLMBAOLWMMUCA MPAMbIMKA, MEXAY MpsAMOin U
MOCKOCTBH, MEXAY MI0CKOCTAMM, ABYTPaHHbIX YT/10B.

BbluncnaTe 06bEMbI M NIOLLAAM MOBEPXHOCTE MHOrOrpaHHMKoB (Mpu3ma, nupamuia) ¢
npYMeHeHVeM OPMYIT; BBIYUCIATL COOTHOLLEHUA MEXAY NIOLaaaMM NOBEPXHOCTEN, 06 bEMaMK
NoLO6HbIX MHOTOrPaHHNKOB.

OnepvpoBaTb MOHATUAMMW: CUMMETPUA B TMPOCTPAHCTBE; LIEHTP, OCb W MIOCKOCTb
CUMMETPUW; LLEHTP, OCb U MJIOCKOCTb CUMMETPUMN PUTYPbI.

3BnekaTb, Npeobpa3oBbiBaTb Y MHTEPNPETMPOBATL MHPOPMALMIO O NMPOCTPAHCTBEHHbIX
reoMeTpuYecknx urypax, NpeAcTaBneHHYO Ha YepTexax U pUcyHKax.

MMpYMEHATL  TeoMeTpuyeckne (akTbl [AJ19  PelleHus  CTepeoMeTpUYecKMX — 3ajad,
npeanonaratoLLMX HECKONbKO LUAroB PeLUeHUs, eCin YCOBUA MPUMEHEHUS 3aflaHbl B SBHOM
hopwme.

MpVUMeHATb NpoCTellUne NpPorpaMMHble CPeACTBa W 3/1eKTPOHHO-KOMMYHUKALVOHHbIE
CUCTEMbI MPY PeLLEeHNI CTEPEOMETPUYECKMX 3aau.

MpuBOAWUTL NPUMEPbl  MaTeMaTUYeCKMX 3aKOHOMEPHOCTEN B MPUPOLE W XKW3HW,
pacrno3HaBaTh NPOsB/IEHNE 32aKOHOB FeOMETPUM B UCKYCCTBE.

MMpYMeHATL NOMYYeHHble 3HAHMA Ha MPaKTUKE: aHaIM3MPOBaTb peasibHble CUTyauum u
MPUMEHATL  U3YYeHHble MOHATMSA B MpPOLEcce MOWCKA  PeLUeHnss  MaTeMaTMyecKu
ChopmMy/IMPOBaHHON MpPo6/ieMbl, MOAENMPOBaTb peabHble CUTYaUWUU Ha S3blke TeOMeTpuu,
nccnefoBaTb MOCTPOEHHbIE MOLENW C UCMO/b30BAHMEM TEOMETPUYECKMX MOHATUIA U TeopeM,
annapara a/srebpbl; peLllarb NpakTUYecKue 3afadm, CBA3aHHbIE C HAXO0XKAEHEM FeOMETPUYECKNX
BE/INYUH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
1 BBefieHVe B CTEPEOMETPUIO 10
) MpsAMble 1 NIOCKOCTN B MPOCTPAHCTBe. 12 1
MapannenbHOCTb MPAMbIX 1 NJI0CKOCTEN
3 MepneHANKYNAPHOCTbL NPAMbIX U 12
NNOCKOCTeW
4 YT bl Mexay NpAMbIMA 1 NJIOCKOCTAMMN 10 1
5 MHororpaHH1KuM 11 1
6 O6bEMbI MHOrOrpaHHUKOB 9 1
7 [oBTOpeHME: ceYeHUs, PacCTOAHNUA N YT bl 4 1
OBULEE KOJTMYECTBO YACOB IO NMPOIrPAMME 68 5 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHbIE NOHATWS CTEPEOMETPUN:
TOuKa, NpsiMast, NI0CKOCTb,

MPOCTPaHCTBO. MpaBuna N306paKeHNs Ha

PUCYHKaX: N306paXKeHNs NOCKOCTEN,
napannenbHbIX NPAMbIX (OTPE3KOB),
cepeAmnHbl 0Tpe3ska

MoHATKA: NepecekatoLLmecsa NI0CKOCTH,

nepecekaroLmeca npamaa n nNj1oCKOCTb

MoHATKA: NepeceKatoLLMecs NI0CKOCTH,

nepecekaroLmeca npamaa n nNjioCKOCTb

3HaKOMCTBO C MHOrOrpaHH1Kamu,
|/|306pa>|<eHV|e MHOrorpaHHMKoB Ha

PUCYHKAX, Ha MPOEKLIMOHHbIX YepTexax

HauasibHble cBefieHns 0 Kybe v
nupamuae, X pas3BePTKM 1 MOLENN.
CeyeHrsi MHOTOrpaHHUKOB

MoHATME 06 aKCMOMATMUYECKOM
MOCTPOEHMMN CTEPEOMETPUN: aKCUOMBI
CTepeoMEeTPUM 1 CNeACTBUA U3 HUX
MoHsTME 06 aKCMOMATMUYECKOM
MOCTPOEHMMN CTEPEOMETPUN: aKCUOMbI
CTePeoOMETPUM N CNEeACTBUSA U3 HUX




[MoHATME 06 aKCMOMATMYECKOM

8 MOCTPOEHMMN CTEPEOMETPUN: aKCUOMBI
CTepeoMeTPUMN N CNEeACTBUA U3 HUX
B3anmHoe pacrnonioXkeHune npsambix B

9 MPOCTPaHCTBE: MepeceKaroLmecs,
napasinenbHble U CKpeLyuBaroLLmecs
npsmble
MapannenbHOCTb NPAMbIX U NIOCKOCTEN

10 B MPOCTPaHCTBe: napasiesibHble I'Ipﬂl\./llble
B MPOCTPAHCTBe; napanfiesibHOCTb TPEX
NPAMbIX
MapannielbHoCTb MPAMbIX U NIOCKOCTEN

11 B NpocTpaHcTBe: [NapannensHocTb
MPAMOIA 1 MIOCKOCTH

12 YTl C COHanpaBNeHHbIMU CTOPOHAMM

13 Yron mexay npsMbIMn B NPOCTPaHCTBE

14 Yron mexay npsAMbIMU B NPOCTPaHCTBE

15 MapannensHOCTb NIOCKOCTEN:
napasinenbHble NI0CKOCTH

16 CaolicTBa napannesibHbIX MI0CKOCTEN
MpocTelilune NPOCTPaHCTBEHHbIE

17 (bMrypbl Ha NIOCKOCTW: TETPa3ap, Kyo,
napannenenunes

18 MocTpoeHme ceveHunin

19 MocTpoeHne ceveHnii
KoHTponbHas paboTa no teme "lMpsimble

20 1 NJIOCKOCTU B NMPOCTPAHCTBE.

vy

MapannenbHOCTb NPAMbIX U NIOCKOCTel




21

22

MepneHANKYNSPHOCTb NPSAMOIA 1
MNOCKOCTU: NepreHaVKyNsipHbIe NpsMble
B MPOCTPaHCTBE

MpAmble napannienscHble 1
nepneHanKynsapHble K NA0CKOCTU

23

[MpsAMble napasinenbHble U
nepneHANKYNsapHbIE K NOCKOCTH

24

25

MoHATUE 06 aKCMOMATUYECKOM
MOCTPOEHUM CTEPEOMETPUN: aKCUOMBb!
CTEPEOMETPUM U CNeACTBUSA U3 HUX

Mpu3HaK NepneHAnKYSpHOCTY NPSIMOiA
1 NIOCKOCTU

26

Mpu3HaK nNepneHANKYNSPHOCTY NPSAMOiA
W MJ0CKOCTH

27

28

Teopema 0 NPsAMOIA NepreHaNKYNAPHONR
M10CKOCTY

Teopema 0 NPSMONA NepreHANKYNAPHO
MNI0CKOCTU

29

HauasibHble cBefieHns 0 Kybe v
nupamuae, X pas3BePTKY 1 MOLENN.
CeyeHnsi MHOTOrpaHHUKOB

30

31

32

Teopema 0 NPAMOIA NepreHANKYNSPHOR
MI0CKOCTY

MepneHANKYNSp U HAKNOHHbIE:
PacCTOsHME OT TOYKU [0 NOCKOCTH,
paccTOsiHWE OT NPSAIMOIA 10 NOCKOCTY

MepneHANKYNSp U HAKNOHHbIE:
PacCTOsHME OT TOYKU [0 NOCKOCTH,
paccTosiHWE OT NPAMOIA 10 NNOCKOCTY




MepneHANKYNSP U HAKNOHHbIE:

33 paccTosiHMe 0T TOYKM A0 MIOCKOCTH,
paccTosHWe OT NPAMOWA [0 NIOCKOCTH
[MepneHANKYNAp N HaKNOHHbIE:

34 paccTosiHMe 0T TOYKM A0 MIOCKOCTH,
paccTosiHMe OT NPAMOWA A0 NIOCKOCTH

35 Yrnbl Ii MPOCTPAHCTBE: Yron Mexay
MPSIMOM 1 MIOCKOCTbIO

36 [BYrpaHHbIN yron, MMHeNHbINA yron
[BYrpaHHOro yrna

37 [BYrpaHHbIil Yron, NMMHENHbI yron
[BYrpaHHoro yrna
MepneHAnKYNAPHOCTb NIOCKOCTEN:

38 MPU3HaK NepneHanKynsapHoCcTU ABYX
MAOCKOCTel
MepneHAMKYNAPHOCTb NIOCKOCTEN:

39 NPU3HaK NepneHanKynsapHoOCTU ABYX
MI0CKOCTel
MepneHanKyNApHOCTb NIOCKOCTEN:

40 MpU3HaK NepneHANKYISPHOCTU ABYX
MI0CKOCTel

41 Teopema 0 TPEX NepneHAnKynapax

42 Teopema 0 TpéX nepneHANKynapax

43 Teopema 0 TPEX NepneHAnKynapax
KoHTposnbHas paboTa no Temam

44 "lNepneHaVKYNApPHOCTb NPAMbIX U

[V

naockocten" n "Yrnbl MeXxay npsaMbiMu

1 naockocTamu"




45

46

47

MOHATME MHOTOrpaHHKKa, OCHOBHbIe
371eMeHTbI MHOTFOrpaHHUKa, BbIMYK/ble U
HEBbINYK/ble MHOFOrPaHHWKW; pa3BEpPTKa
MHOTOrpaHHMKa

Mpu3ma: n-yrosnbHasi NpU3Ma; rpaHmn n
OCHOBaHMsl MPU3MbI; NpsiMasi 1
HaKNOHHas NPU3MbI; GOKOBast 1 MOHas
MOBEPXHOCTb NPU3MbI

Mapannenenvnes, NPSIMOYTONbHbIA
napannenenunes v ero cBoiicTea

48

Mupamuga: n-yronbHas nMpammaa, rpaHu
1 OCHOBaHWe Nupamuibl; GOKOBas 1
MosHasi NOBEPXHOCTb NUpaMuapbI;
npaBWNbHas 1 yCeYEHHas NMpammnaa

49

MpaBU/bHbIE MHOTOTPAHHVKU: MOHATHE
MpPaBWIbLHOrO MHOTOFPaHHUKA;
npaBWbHas NPU3Ma 1 NpaBUbHas
npamMnaa; NpaeubHas TPeyrosbHas
nupamMnaa 1 NpaBUMbHbI TeTPasap; Ky6

50

MpeacTaBneHne 0 NpaBUIbHbIX
MHOrorpaHHuKax: oKTasp, foAeKasap v
nKocasap.

51

CUMMETpUS B NPOCTPAHCTBE: CUMMETPUS
OTHOCUTENbHO TOYKK, NPSIMOIA,
NNOCKOCTWN. DNEMEHTbI CUMMETPUN B
nvpamungax, napannenenunesiax,
MpaBWNbHbIX MHOFOrpaHHMKaX

52

BbluncneHue anemMeHToB
MHOrOrpaHHWKOB: P&bpa, AnaroHanu,
Yr/ibl




Mnowiaab 60KOBOV MOBEPXHOCTU U
MOMHOI NOBEPXHOCTY MPSAMOVA MPU3MBI,

>3 nnoLagb OCHOBaHWiA, Teopema 0 6OKOBOIA L
MOBEPXHOCTU NPAMON NPU3MbI
Mnowaab 60KOBON MOBEPXHOCTY 1
54 MOBEPXHOCTU NPaBWIbLHON NMpamuabl, 1
Teopema 0 noLaam 60KoBow
MOBEPXHOCTW YCEUEHHOIN Nupammnpl
55 KoHTponbHas paboTa rno Teme 1
"MHororpaHHuKn"
56 MoHsATHE 06 06BEME 1
57 O6bEM Nupamuapl 1
58 O6bEM nrpaMubl 1
59 O6bEM Nupamuapl 1
60 O6bEM nrpaMubl 1
61 O6bEM NpU3MBbI 1
62 O6bEM NpU3MmBbl 1
63 O6BEM NpU3MmBbl 1
64 KoHTponbHas paboTa no Teme "O6bEMBI 1
MHOrorpaHHuKoB"
[MoBTOpeHWe, 0606LLeHNE
65 cucTeMatm3aums 3HaHui. roctpoeHune 1
CeYeHWin B MHOTOrpaHHUKe
[MoBTOpeHWe, 0606LLeHNE
cucTemaTtusaums 3HaHuin. BeluncneHme
66 PaccTOsHMWI: MeXAay ABYMSA TOUYKaMu, OT L

TOUKM [I0 NPSIMOMA, OT TOUKM 10
MAOCKOCTY, MEXAY CKPEeLLBaOLLMMUCA
NPSIMbIMUA




67 Toroeas KOHTposibHas paboTa

MoBTOpeHue, 0606LLEHNE
cucTemMaTm3aums 3HaHUiA. BbluncneHme
YI70B: MeX/Y CKPELLBAOLLMIACS
MPAMbIMU, MEXAY NPAMON 1
M0CKOCTbIO, ABYrPaHHbIX YI/0B, Yr/0B
MEXAY MI0CKOCTAMM

OBLLEE KOJIMYECTBO YACOB MO
NMPOIrPAMME

68

68




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET








