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IHHOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «l'eomerpus» 0azoBoro ypoBHS misi oOyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe dDenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpeaHero oO0IIero oOpa3oBaHMsA, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUH, MPEABABISAEMBIX K
MaTeMaTH4ecKOMy 00pa30BaHUIO, U TPAIUIUN POCCHHCKOrO oOpa3oBaHMs. Peannsarust mporpaMmbl oOecriednBaeT OBJaJICHHE KIIIOYEBBIMA KOMIETCHIMSIMH,
COCTaBJIIOLIMMHU OCHOBY JUISI CAMOPA3BHTHUS M HENPEPHIBHOTO 00pPa30BaHUS, IEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JINYHOCTHOTO M ITO3HABATEIBHOTO Pa3BUTHS
JMYHOCTH O0YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTr0 Kypca reOMETPHH Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus 00yCIOBICHA TPAKTHYESCKON 3HAYMMOCTBIO METAPEAMETHBIX U MTPEIMETHBIX
pe3yabTaToB 00yYSHHS TE€OMETPUU B HAMPABICHUH JIMYHOCTHOTO PAa3BUTHA 00ydaronmxcs, GopMUpOBaHUS (YHKIIMOHAIBHON MaTeMaTHYeCKONW IPaMOTHOCTH,
W3YUYCHUS APYTrUX YIeOHBIX JUCHUIUIMH. Pa3BuTHe y 00y4aromuxcs IPaBUIIbHBIX MPEICTABICHUH O CYIIIHOCTH U TIPOUCXOXICHUH T€OMETPHUECKUX a0CTPAKIIHIA,
COOTHOILICHUH PEAILHOTO U HCATLHOI0, XapaKTepe OTPAKECHUSI MATEMAaTHYCCKON HAYKOH SIBIICHHI U TIPOIIECCOB PEAIbHOTO MHPA, MECTE TEOMETPUHU B CUCTEME
HAyK U POJIM MaTEeMaTUYECKOIO MOJICIMPOBAHUS B HAYYHOM TIO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MUPOBO33PCHUS YU allUXCs, a
TaKXKe KaueCTB MBIIUICHUS, HEOOXOAMMBIX JIJIS a[JalTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus sBIsETCS OMHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro O0IIero oOpa3oBaHMs, TaK KaK 00ECIIEYMBACT BO3MOXKHOCTh M3YYCHHUS KaK
JUCLMIUIMH €CTECTBEHHO-HAYYHOU HAIIPABICHHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MBIIIJICHHUC, (I)opMI/IpyeMoe IIpHU U3y4YCHUU O6y‘IaIOH_[I/IMI/IC$I MOHATUMHBIX OCHOB reoMCTpHU U TIOCTPOCHUHU LCTIOYKU JIOTUICCKUX YTBep)K,I[eHI/Iﬁ
B XOAC PCUICHUA TCOMETPHUUICCKUX 3a]ad, YMCHUC BBIABHUIaTbh U OIPOBCPIraTb I'MIIOTE3bI HCIIOCPEACTBECHHO HMCIIOJB3YIOTCA IMPU PCHICHUU 3aaa4 €CTCCTBCHHO-
HAay4YHOr'0 IMKJIa, B YaCTHOCTHU U3 KypcCa (1)I/ISI/IKI/I.

YMeHue opueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX JAESATENbHOCTH YenoBeka. OpueHTalys YeloBeKa BO BpEMEHU U
IIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHME €ro COLMAIBHOrO ObITHSA, pOpMa OTpaKEHHs OKPYKAIOLIET0 MHUpA, YCIOBHE YCIEIIHOTO MO3HAHMS M aKTHBHOTO
npeoOpa3oBaHus AeHCTBUTENBHOCTH. OnieprupoBaHKEe MPOCTPAHCTBEHHBIMHU 00pa3aMu 00bEINHACT pa3Hble BU/IbI YUeOHOH U TPYIOBOU AEATEIbHOCTH, SBISAETCS
OJTHUM M3 TNPOPECCHOHAIBHO BaXKHBIX KAayecTB, IMOA3TOMY akTyajlbHa 3a7ada (QOpMUPOBaHUSA Yy OOYyYaIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIUIEHUSI Kak
Pa3HOBUAHOCTH OOPa3HOTrO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K MPAKTUYECKOM JEATENILHOCTH 10 MHOTMM HaIlPaBIICHUSM.

Ilens ocBoeHus mporpammbl yueOHOro Kypca «['eomerpus» Ha 6a30BOM ypoBHE OOydeHHsS — OO0IIeoOpa3oBaTeIbHOE W OOMICKYJIBTYPHOE DPAa3BUTHE
oOyuaromuxcs yepe3 odecrneyeHrne BO3MOKHOCTH MPUOOPETEHHS U UCMONB30BaHUS CUCTEMATHYECKHX F€OMETPHUUYECKUX 3HAHWNA M JCUCTBUM, CHEIH(PHUHBIX
reOMEeTPUH, BOZMOKHOCTH YCIEIIHOTO MPOAOIKEHUs 00pa30BaHMs MO CHEIHATLHOCTSM, HE CBSI3aHHBIM C MIPUKIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.



[Tporpamma o reoMeTpuu Ha 0230BOM YpOBHE NpeIHa3HAUYEHA JJIs O0YJAIOUINXCsl CPETHEH IIKOJIbI, HE UCTIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHU HA
YpOBHE OCHOBHOTO 00111ero oOpa3zoBanus. Takum oOpa3zoM, oOydaromyecs Ha 6a30BOM YPOBHE JOKHBI OCBOUTH OOIIIME MaTEeMAaTHUYECKUE YMEHUS, CBSI3aHHbBIC
co crenu(UKoN TeOMETPHH U HeOOXOIMMBIE JUIsI )KU3HU B COBPEMEHHOM o0111ecTBe. Kpome 3Toro, OHM HMEIOT BO3MOYKHOCTh U3yYHTh T€OMETPHI0 OoJiee TiTy0oKo,
€CJIN B I[aJIBHeﬁH.IeM BO3HUKHET HGOGXOI[I/IMOCTB B I'COMCTPHUUYCCKUX 3HAHUAX B HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH.

JlocThKeHHe IeTd OCBOSHHUS MPOrPaMMbI OOECIICUMBACTCS PEIICHHWEM COOTBETCTBYIOIIMUX 3amad. [IpHOpPUTETHBRIMU 3aqadaMd OCBOCHHS Kypca
«"eomeTpun» Ha 6a30BOoM ypoBHE B 10—11 Kitaccax sBIISIFOTCS:

(bopMHpOBaHKE MPEACTABICHUSA O TEOMETPUU KaK YaCTH MUPOBOI KyJIbTYpPbl U OCO3HAHHE €€ B3aMMOCBSI3U C OKPY>KAIOLIUM MUPOM;

(dbopmMHpoBaHKE TPEACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BpAIEHHUS KaK O BAXHEWIIMX MATEeMaTHUYECKUX MOJIENSX, MO3BOJISIONINX ONUCHIBATh M HU3YydYaTh
pa3HbIE SBJICHUS OKPYKAOLIETO MUPAa;

(dbopMHpoBaHUE YMEHHS PAcIiO3HABATh HA YEPTEXKAX, MOJICIIAX U B PEATbHOM MUPE MHOTOTPAaHHHUKH U TeJla BpaIlleHUS;

OBJIa/ICHUE METOJJaMH PELICHMs 334 Ha MOCTPOEHUS Ha U300paKEHUSX NIPOCTPAHCTBEHHBIX QUTYP;

(dbopMHpOBaHKE YMEHHSI OIIEPUPOBATH OCHOBHBIMU IMOHATUSMU O MHOI'OIpaHHMKAX U TeJIaX BpallleHUs] U UX OCHOBHBIMH CBOMCTBaMU;

OBJIa/ICHUE AJTOPUTMAMHU PELICHUs OCHOBHBIX THIIOB 3ajay; (OPMUPOBAHUE YMEHMS MPOBOJUTH HECIOXKHBIE JJOKA3aTeIbHbIE PACCYKICHUS B XOJ€ pEIICHUS
CTEPEOMETPUYECKUX 3aJa4 U 3a7a4 ¢ IPAKTUYECKUM COJEPIKAHUEM;

pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydYalOmMXCs, MMO3HABATEIbHONH AaKTHMBHOCTH, HWCCIEIOBATEIBCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHNUS;

¢dopmupoBanre (GyHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TEOMETPHUU: YMEHHE paclO3HABaTh MPOSIBICHUS T€OMETPUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHbIX >KM3HEHHBIX CUTYalUsX W MPU HU3YYEHHUH JAPYTUX Y4EOHBIX NPEIMETOB, MPOSBICHMS 3aBHUCHUMOCTEM M 3aKOHOMEPHOCTEH,
(bopMynMpOBaTh X Ha S3bIKE T€OMETPUU M CO3/aBaTh '€OMETPUYECKHE MOJIENU, IPUMEHATh OCBOCHHBIM T'€OMETPUUECKUI anmapar AJs pelieHus MPaKTHKO-
OPHUEHTHUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATL U OLICHUBATH IIOJIy4EHHBIE PE3YJIbTATHI.

OTnu4UTENBHOM OCOOEHHOCTBIO IMPOrpaMMbl SIBJISIETCS BKJIIOYEHHE B KypC CTEPEOMETPUHM B Hayalle €ro M3y4deHMs 3aJad, pellaeMblX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHUS, U ONpeAeNEHHBIM 00pa3oM OpraHU30BaHHas padoTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOIO U MPOCTPAHCTBEHHOTO
MBIIUICHHUS], CTUMYJIMPYET IPOTEKaHUE NHTYUTHBHBIX IIPOLIECCOB, MOTUBHPYET K JaJbHEUIIEMY U3YYEHHIO IIPEIMETA.

Hpe)]nhoeHHe OTILaéTCﬂ HariisiIHO-KOHCTPYKTUBHOMY MCETOAY 06yT~I€HI/I$I, TO €CTb TCOPCTHYCCKUC 3HAHHA HMCIOT B CBOEH OCHOBE YYBCTBCHHOCTD
MPEIMETHO-TTPAKTHYECKON JEATEIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN y YYaIMXCS B KypCe CTEPEOMETPUHU MPOBOJMTCS 33 CUET PEUICHHS
3a7a4 Ha CO3/IaHME MPOCTPAHCTBEHHBIX O00pPA30B W 3a/lad Ha ONMEPUPOBAHME MPOCTPAHCTBEHHBIMH oOpa3zamu. Co3maHue oOpa3a MPOBOJUTCS C OMOPON Ha
HariI1iAHOCTb, a OIICPHUPOBAHUC 06pa30M — B YCJIIOBHAX OTBJICHCHUS OT HAITIAAHOCTHU, MBICJIICHHOT'O U3MCHCHHA €T0 HCXOAHOI'0 COACPKAHUA.



OcHoBHbIE copepxkarenbHble TMHUM Kypca «l'eomerpunm» B 10-11 knaccax: «MHororpanHuku», «lIpsiMble M miuockocTu B mpocTpaHcTBe», «Tena
BpalleHUs1», «BeKTopel 1 KOOpAMHATHI B IPOCTpaHCTBE». POPMHUPOBAHKE JTOTHUECKMX YMEHUHN pacipeessieTcss He TONBKO MO COAEpKaTeIbHbIM JIMHUSIM, HO U
10 rogaM o0y4eHHsI Ha YPOBHE CpPEeIHEro 001ero oopa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOILIEE IMPEIAMETHBIM pe3yibTaTaM OCBOSHHs paldoueil mporpammbl, pacrpenes€éHHBIM MO rojgam oOydeHus,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI OBJIAJCHHE M€OMETPUUYECKUMHU MOHSITUAMHU U HAaBBIKAMU OCYLIECTBISUIOCH MOCIENOBATENbHO U MOCTYNATENbHO, C
COOJIFOICHUEM NPUHIINIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUSI BKJIFOYAIUCH B OOIIYIO CUCTEMY F€OMETPUYECKUX MTPEICTABICHUNH 00yJaromuxcs, pacumpsis
u yriy6uss e€, o0pa3ys IpOYHbIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoguTcs 2 yaca B Hezeno B 10 knacce u 1 yac B Henento B 11 kiacce, Beero 3a aBa rosga o0ydenus - 102 yueOHbIX gaca.



COJAEPKAHUE YYEBHOT' O KYPCA
10 KJIACC
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpur. Touka, mpsiMasi, TUIOCKOCTh, MPOCTPaHCTBO. [ToHATHE 00 aKCHMOMATHYECKOM TOCTPOSHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIIC/ICTBUS U3 HUX.

B3auMHoe pacnonokeHre NpsIMbIX B MPOCTPAHCTBE: IEpPECEKaronIuecs, NapajiesibHble W CKpelluBaronecss mnpsimeie. [lapamiensHOCTh TPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajliesibHble MPsIMbIE B MPOCTPAHCTBE;, MapajlIeIbHOCTh TPEX MPSMBIX; MApaUICIbHOCTh MPSAMOM M IMJIOCKOCTH. YTIBI C
COHAIMPABJIICHHBIMUA CTOPOHAMHM; YrOJl MEXIYy MPSMBIMUA B MPOCTpaHCTBE. [lapanienbHOCTh MIOCKOCTEH: MapajuiebHbIe TUIOCKOCTH; CBOMCTBA MapauieIbHbIX
wiockocteil. [Ipocreiimire mpocTpaHCTBEHHbBIE (PUTYPBI HA TUIOCKOCTH: TETPadip, Ky0, Mmapaienenuie]]; TOCTPOSHUE CEUYEHUI.

IlepnieHIUKYIAPHOCTD NPSAMOM U INIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSAMBIE B IPOCTPAHCTBE, NIPSAMBIE ITAPAJLIEIIbHBIE U NEPIIEHIUKYJIIPHBIE K TUIOCKOCTH,
IIPU3HAK NEPIEHAUKYISIPHOCTH NMPAMON M IUIOCKOCTH, TEOpEMa O IPSAMOM NEPIEHAUKYISAPHON INIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXIY HPSIMOU U
IUIOCKOCTBIO; IBYTPaHHBIN YToJI, TMHEWHBIN yroJl ABYTPaHHOrO yria. llepreHquKyIIsp 1 HaKJIOHHBIE: pACCTOSTHUE OT TOUKH J10 TNIOCKOCTH, PACCTOSIHUE OT MIPSIMOU
710 IIJIOCKOCTH, MPOEKIUsl (UIrypbl Ha IUIOCKOCTb. [lepneHAuKyIsIpHOCTh IIOCKOCTEN: MPHU3HAK MEPIEeHIUKYIIPHOCTH JBYX IulockocTeil. Teopema o Tpéx
HEPIIEHIUKYIIApaX.

MHOrorpaHHuKH

IloHsiTHE MHOrOTpaHHMKA, OCHOBHBIEC 3JIEMEHTHI MHOIOTPAaHHUKA, BBIITYKJIBIE W HEBBIITYKJIBIE MHOTOTPAaHHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-
yrojbHasi IpU3Ma; ITPaHU U OCHOBaHMS NMPU3MBIL; MpsiMasi U HaAKJIOHHAs MPU3MBbL; OOKOBas M MOJIHAs MOBEPXHOCTh Mpu3Msl. [lapannenenunen, npsMoyroyibHbINA
napajuiesienunes u ero cBoiicrea. [lupamuna: N-yronpHasi nupamMuaa, TpaHud ¥ OCHOBaHME NMUPaMU/Ibl; 00KOBask U MOJIHAs TOBEPXHOCTh MUPAMUbL; IPaBUIIbHAS
U yced€HHas NMUpamMuAa. DJIEMEHTHI NPU3Mbl U NHUpamuabl. [IpaBuabHBIE MHOTOTPAaHHMKH: TMOHSATHE MPAaBUIBHOTO MHOTOTPAaHHHUKA; NPAaBWJIbHAS NPU3Ma U
NpaBWIbHAsg MHUpaMuja; MpaBWIbHAsg TpeyrojibHas NHUpaMua W NPaBUIbHBIA TeTpadnp; KyO. IlpencraBieHune o mMpaBUIBHBIX MHOTOIPAaHHUKAX: OKTadp,
nojexasap u ukocasap. CeueHus Npu3Mbl U MUPAMUIBIL.

CI/IMMCTpI/ISI B IPOCTPAHCTBE: CUMMCTPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. JEMCHTHI CUMMCTPUU B IMMHUPpAMHIAX, TapajuICJICIUuIcaax,
IMpaBUJIbHBIX MHOT'OTpaHHUKAX.

Brruncnenue 2ieMeHTOB MHOTOTPaHHUKOB: pEOpa, IuaroHanu, yrisl. [Inomaas 60KoBOH MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSAMO MPU3MBI, TLIOMIATh
OCHOBaHMH, TeOpemMa 0 OOKOBOM MOBEPXHOCTH MPSMOH mpu3Mbl. [1mo1mmane 60K0BO# MOBEPXHOCTH U MTOBEPXHOCTH MPABUIILHON MTUPAMHUJIBI, TEOPEMA O TIIOMIATH

yceu€HHoM nmupamubl. [lonarue 06 06béme. O0BEM nMUpaMubl, IPU3MBIL.

HO,Z[O6HLIC TCJIa B IPOCTPAHCTBC. CooTHonieHUs MCKAY IIoIIagIMU HOBerHOCTeﬁ, o0BEMaMu HO,E[OGHBIX TCII.



11 KJIACC
Tena Bpauenus

[umuapuyeckasl MOBEPXHOCTh, 00pa3yolue HMIHHAPUIECKON MOBEPXHOCTH, OCh HMJIMHIPUYECKON MOBEpXHOCTU. L{MnmmHap: ocHOBaHMS U OOKOBas
HOBEPXHOCTb, 00pa3yroIas 1 0Ch; IJIOMIAb OOKOBOI U MOJIHON TOBEPXHOCTH.

Konunyeckass nmoBepxHOCTh, 00pa3yrolliie KOHHYECKOM MOBEPXHOCTH, OCh M BEpIIMHA KOHWYECKOM NOBEpXHOCTH. KOHyc: OcCHOBaHME M BEpILIMHA,
o0pa3ymolas 1 och; IJI0IAAb OOKOBOW U MOJHOW MOBEPXHOCTU. Y CEUEHHBINH KOHYC: 00pa3yIoNIe U BHICOTa; OCHOBAHUS M OOKOBAsi IOBEPXHOCT.

Coepa u map: HeHTp, paauyc, TMaMeTp; MIOHIa b MOBEPXHOCTH chepbl. B3anmHoe pacronoxenne chepbl U IIIOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe;
I0Maab chepsl.

N300pakeHue Tl BpalleHus Ha MIIOCKOCTH. Pa3BépTka muummHApa U KOHYyca.
KoMOuHammu ten BpaieHuss 1 MHOTOTpaHHUKOB. MHOTOTpaHHHK, OMUCaHHBIN 0KoJo chepsl; chepa, BiMcaHHAsS B MHOTOTPAHHUK, UM TEJIO BpaIlCHUS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOICTBA 00bEMOB Tell. Teopema 06 00bEME MPSIMOYTOIBLHOTO MapajIesenuIea u cieacTBus u3 He€. O0bEM HUIHHIIPA,
koHyca. O0BEM 1Iapa u miomanb chepsl.

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEKTY TIOMIAISIMK ITIOBEPXHOCTEH, 00BEMaMK MOAO0HBIX TEIL.
Ceuenus nuMHpa (MapaieNnbHO U EPIEHAUKYISIPHO OCH), CEUYEHHS KOHYca (MapalijieIbHOe OCHOBAHHUIO U ITPOXO/ISIIEE Yepe3 BEPIINHY), CeUESHHUS I1apa.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bexktop Ha miockocTH M B mpocTpaHCcTBE. (C0KEHHME M BBIYMTAHHE BEKTOPOB. YMHOXEHHME BEKTOpa Ha 4ucio. Pas3noxeHue BeKTOpa MO TpEM
HEKOMIUTaHapHBIM BekTopaMm. [IpaBuno napamienenunena. Pemienue 3azmad, CBSI3aHHBIX C IMPUMEHEHUEM INPABUI AECUCTBUH ¢ BeKTopaMmHu. IIpsimoyroinbHas
cUcTeMa KOOpAMHAT B mpoctpaHcTBe. Koopaunarel Bektopa. Ilpocreiimme 3amaun B KOOpAMHATax. YToid Mexay BekTopamu. CKalspHOE NpOU3BEICHUE
BEKTOPOB. Berunciaenue yrioB Mexay NpsIMbIMU U IUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METOJ IIPU PELIEHUH FEOMETPUUECKUX 3aad.



IIVNIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yIbTaThl OCBOEHUS MPOrpaMMBbl yueOHOro npeamera «MareMaTuka» XapakTepUu3yroTcs:

I'pazknanckoe BocnmuTaHMe: CHOPMHUPOBAHHOCTBIO TPAKAAHCKOM MO3MLMU O0YydYarolerocs Kak akKTUBHOI'O M OTBETCTBEHHOIO Wi€Ha POCCHHMCKOIo
o0111eCTBa, MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SABJICHUHU, IPOLEAYP TPAXKAAHCKOTO 00IIecTBa (BBIOOPHI,
OIPOCHI U Mp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBUH € UX (QYHKLIHAMHU M Ha3HAYEHUEM.

IIaTtpuoTnyeckoe BocnuTaHue: cHOPMUPOBAHHOCTHIO POCCUICKOM IPayKIAaHCKOW MICHTUYHOCTH, YBaXKEHHUS K MPOILUIOMY U HACTOALIEMY POCCUICKOI
MaTE€MaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHUSM POCCHUMCKUX MAaTEMAaTHUKOB M POCCHUMCKONM MAaTeMaTH4eCKOW IIKOJIbI, K HMCIOJIb30BAaHUIO 3THUX
TOCTUKEHHM B IPYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIHHTAHMSI: OCO3HAHMEM JyXOBHBIX [EHHOCTEH POCCHUCKOro Hapoja; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHHS,
ATUYECKOTO MOBEICHHUS, CBSI3aHHOTO C MPAKTHUECKUM ITPUMEHEHUEM JTOCTHKCHU I HAYKH U ISSITETIbHOCTHIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa1a B IOCTPOCHUE
YCTOWYHBOTO Oy TyIIETrO.

IcTeTHYECKOE BOCIUTAHNE: CTCTHYSCKUM OTHOIICHHUEM K MHDPY, BKIKOYad 3CTCTUKY MAaTCMAaTUUCCKHUX SaKOHOMepHOCTefI, O6”I)GKTOB, 3aaad, pemeHHﬁ,
paccyxcz[eHHﬁ; BOCIIPUUMYHNBOCTBIO K MATCMATHYCCKUM ACIICKTAM PA3JIMYHBIX BUAOB UCKYCCTBA.

dusnyeckoe BoCNUTaHUe: CHOPMUPOBAHHOCTBIO YMEHUS IPUMEHATh MaTeMaTHUECKUE 3HaHUS B MHTEpecax 3/I0pOBOT0O U 0e30macHoro oopasa >KH3HH,
OTBETCTBEHHOT'O OTHOLIEHHS K CBOEMY 370POBbIO (310pOBOE NMUTaHHE, COATaHCUPOBAHHBIA PEXUM 3aHITHH U OT/AbIXA, peryisipHas pu3nyecKas akKTUBHOCTB);
(U3NYECKOT0 COBEPIICHCTBOBAHNUS, P 3aHATUAX CIOPTHUBHO-03/I0POBUTENIBHOM JESITEIBHOCTHIO.

prIIOBoe BOCIIMTaAHME: TOTOBHOCTBIO K TpyAdy, OCO3HaAHHUEM IICHHOCTH Tp}II[OJ'IIO6I/I$I; HHTEPECOM K pa3JIMYHbIM C(i)epaM HpO(I)eCCI/IOHaJ'IBHOI\/'I
ACATCIIBHOCTH, CBA3aHHBIM C MaTE€MAaTUKOH U e€ MMPpUIIOKCHUAMHU, YMCHHUEM COBCPIIATH OCO3HAHHBIN BLI60p 6yz[y1uel71 HpO(l)eCCI/II/I 1 peaJIn30BLIBATH COOCTBEHHBIC
KHU3HCHHBIC IIJIaHBI, TOTOBHOCTBIO U CIIOCOOHOCTERIO K MaTe€MaTUYCCKOMY O6pa30BaHI/IIO u CaMOO6p330BaHI/IIO Ha NPOTAKCHUUN BCEH KHU3HHU, TOTOBHOCTBIO K
AKTUBHOMY YYACTHUIO B PCIICHUU IMPAKTUYCCKUX 3adav MaTeMaTH4YeCKOM HAITPaBJICHHOCTHU.

JKO0JI0THYeCKOe BOCHUTAHME: CHOPMUPOBAHHOCTHIO SKOJIOTMYECKON KyJIbTYphl, TOHUMAHHUEM BIUSHHUS COLMAIbHO-3KOHOMUYECKHUX IMPOIIECCOB Ha
COCTOSIHME TIPUPOJIHOM M COLIMAIbHON Cpeibl, 0CO3HAHHWEM II00AIbHOTO XapaKTepa 3KOJIOTHYECKUX po0biieM; OpHeHTalueil Ha MPUMEHEHHEe MaTeMaTHYeCKUX
3HaHUH U1 peleHns 3a7a4y B 00JaCTH OKPY’KaIOIIeH Cpeibl, IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKU MX BO3MOXHBIX MOCIECTBUI JJIsl OKPYXKAIOIEH Cpeibl.

HeHHOCTI/I HAYYHOI'O IMIO3HAHMA: C(I)OpMI/IpOBaHHOCTBIO MHPOBO33pPCHUA, COOTBECTCTBYIOIIECTO COBPEMCHHOMY YPOBHIO PAa3BUTUS HAYKH U O6H.[CCTBCHHOI71
IMPaKTUKH, TOHUMAHUCM MaTeMaTH4eCKOM HAayYKH KakK C(I)epBI YeJIOBEUYECKOM ACATCIIBHOCTHU, 3TAIlOB eé Pa3BUTHUA U 3HAYUMOCTHU U Pa3BUTUA LITUBUIIU3AIUU;



OBJIAACHUEM S3BIKOM MAaTCMATUKU H MaTeMaTH4eCKOM K}U]LTypOﬁ KaKk CpCACTBOM IIO3HAHHA MHUpPA; TOTOBHOCTBIO OCYIICCTBIIATH IMPOCKTHYIO U
HCCICA0BATCIIBCKYIO ACATCIbHOCTE MHAUBUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yiabTaThl OCBOCHUS IIPOrpaMMBbI y4eOHOro npeamera «MaremaTtuka» XapaKTEepU3yITCA OBJIAICHUEM
YHUBEPCAIIbHBIMU HO3HABAMETbHBIMU OCUCMBUAMU, YHUBEPCATILHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCATIbHLIMU PE2YTIAMUSHBIMU OCUCTEUIMU.

1) Yuusepcanvuvie nosnasamenvusle oeticmsus, obecneuusarom opmuposanie 6a308bIX KOSHUMUBHBIX NPOYECCO8 00YUAIOWUXCS (0CB0EHUe MEMO008
NO3HAHUSL OKPYIICAIOuieco Mupd, NpuUMeHeHuUe 102ULeCKUX, UCCied08amenbCKux onepayuil, yMeHull pabomams ¢ uHgopmayuet).

Ba3oBrle Jlornyeckune aeicTBUA:

BBISIBJIATh M XapaKTEPH30BaTh CYIIIECTBEHHbIE MPU3HAKA MAaTEMAaTHUYECKUX OOBEKTOB, MOHIATUH, OTHOIIEHUH MEXKIAY HOHATUAMM; (GOPMYIUpPOBATh ONpEAEICHUs
MOHATHUH; YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIINH, OCHOBAHUS JJIsi 0000IEHHS U CPAaBHEHHSI, KPDUTEPHH IPOBOJMMOTO aHAJIH3a,
BOCIIPUHUMATh, (HOPMYIUPOBATh U MPe0OPa30BbIBATE CYXKJIEHUS: YTBEpAUTEIbHbIE U OTPULIATENIbHbIC, €JMHUYHBIC, YACTHBIE U OOII1E; YCIOBHBIE;

BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOpEUns B (pakTax, JaHHBIX, HAOMIOACHUAX U YTBEPKACHUSIX; MPEUIaratb KPUTEPUN IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U ITPOTUBOPEYUI;

JIENaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHAYKTHBHBIX YMO3AaKIIOUYEHUN, YMO3aKIIOUECHNUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSTEIBHO J10Ka3aTeIbCTBA MAaTEMaTUUECKUX YTBEPKACHUN (MIPSAMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apryMEHTAIUIO, IPUBOIUTH PUMEPHI
U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBObL;

BBIOMpATh CroOco0 pemeHust yueOHOM 3agaun (CpaBHMBATh HECKOJIBKO BapHAaHTOB PELICHHUs, BbIOMpaTh HauOoJiee MOIXOASIIUI ¢ y4ETOM CaMOCTOSTEIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS:

HCIO0JIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS; GOPMYJIHNPOBATH BOIPOCHL, (PUKCHPYIOIINE TPOTUBOPEUHE, IPOOJIEMY, YCTaHABINBATh
HCKOMOE U JaHHOE, OPMHUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

MIPOBOANUTH CAMOCTOSITENILHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHKE 110 YCTAHOBIEHUIO OCOOCHHOCTE MaTeMaTH4ecKoro 00beKTa, IBJICHUs, mpoliecca,
BBIABJIICHHUIO SaBHCHMOCTeﬁ Me>1<)1y O6’beKTaMI/I, SABJICHUSMU, HpoueccaMH;

CaMOCTOSITENTEHO (DOPMYITHPOBATH OOOOIICHUS U BBIBOABI IO pe3yIbTaTaM MPOBEAEHHOTO HAOIIOIEHUS, HCCIIEIOBAHUS, OIIEHUBATh IOCTOBEPHOCTh MOMYUEHHBIX
pe3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATh MPEANOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Padorta ¢ unopmanmeii:



BBISBJIATH 1epUIUTH HHDOpPMALIHH, JTAaHHBIX, HEOOXOIUMBIX IS OTBETA Ha BOTIPOC U IS PEIICHUS 3a/1a4H;

BbIOMpATh HH(OPMALIHIO U3 UICTOYHUKOB Pa3IMYHBIX TUIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(OPMALIKIO PA3IUYHBIX BUJIOB U GOpM
MIPEACTaBICHUS;

CTPYKTYpUPOBaTh HH(GOPMAIUIO, TPEJICTABISTH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH IpapuuecKH;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMU IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.

2) Vnusepcanvrvle KOMMYyHUKamugHbwle 0eticmeusi, 00ecneuusarom chopmMuposanHoCns COYUATbHbIX HABLIKOS 00YUAIOUUXCSL.
Oo0menmne:

BOCIIPUHUMATh U (POPMYIIUPOBATh CYXk/I€HHUS B COOTBETCTBHUHU C YCIIOBUSMHU U LIEJIIMU OOLIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
1 NHUCbMCHHBIX TCKCTAX, AABATh IMOSACHCHUA 110 XOAY PCIICHUA 3aa4i, KOMMCHTHPOBATH HOqueHHLIﬁ PE3YIbTAaT,
B X0/1€ 00CYXJIeHHs 3a]1aBaTh BOIPOCHI 10 CYLLECTBY 00CYX1aeMOI TeMbl, MPOOJIEMBI, pelIaeMoi 3a7jauu, BbICKa3blBaTh UJIEH, HAllEJICHHbIE Ha IOUCK PEIICHUS;
COIOCTABJIATh CBOU CYXKIEHHUS C CYXKICHUSIMH IPYTUX Y4YacTHUKOB [HAJIOTa, OOHApY)KMBAaTh paziIMUMe M CXOJICTBO MO3MIMK; B KOPPEKTHOW (opme
(GbopMyIMpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;
NpEACTABIATL PC3YJbTaTbl PCHICHUA 3ada4dH, SKCIICPUMCHTA, UCCIICAOBAHUA, IMPOCKTA; CAMOCTOATCIILHO BI)I6I/IpaTI) @OpMaT BBICTYIIJICHUA C y‘-IéTOM 3aga4
IIPE3eHTAlM1 U OCOOCHHOCTEN ayAUTOPUH.

CoTpyannuecrso:

MIOHUMATh U UCIIOJIH30BATh MPEUMYILECTBA KOMAHTHON M HHIUBUAYaJIbHON pabOTHI IIPH PEIICHNU YIeOHBIX 33/1a4; IPUHUMATH I1eJTb COBMECTHOM e TEIHLHOCTH,
IUTAHUPOBATh OPraHU3ALMI0 COBMECTHOW PabOThl, paclpeneisaTh BUAbI padoT, 10oroBapuBaThes, 00CYKIaTh NPOLECC U pe3ynbTaT paboThl; 000011aTh MHEHUS
HECKOJIBKHUX JIIOACH;

y4acTBOBATh B IPYNINOBLIX popmax paboTsl (00CYKAeHHs, 0OMEH MHEHUHN, «MO3IOBbIE IITYPMbI» U UHBIE); BBHIIOIHATH CBOIO YAaCTh Pa0OTHI M KOOPJIUHUPOBATH
CBOU JIEMCTBUSA C JPYIMMHU 4YI€HAMH KOMAaH/bl; OL[EHMBATh KayeCTBO CBOETO BKJIaJa B OOLIMM MPOIYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM yYAaCTHUKAMHU
B3aUMO/ICHCTBUS.

3) YVuueepcanvuvie pezynsmugnsle oeiicmeus, 0becnedusaiom Gopmuposanue CMblc08blX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUUHOCMU.
Camoopranuzanusi:
COCTaBJIATH IJIaH, AJITOPUTM PELICHU 3a/1a4M, BBIOUPATh CIIOCO0 PELIeHHs ¢ yUETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEMN, apI'yMEHTHPOBATh
Y KOPPEKTUPOBATh BapHAHTHI pPELIeHHUH ¢ y4€TOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb:

BIIa/IETh HABBIKAMH TIO3HABATENHHOUN pediekCHH KaKk OCO3HAHUSI COBEPIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOLIECCOB, MX PE3YIbTAaTOB; BIAJETh ClIocoOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIEcca U pe3ysIbTaTa pelIeHrs MaTeMaTHUeCKO! 3a/1auu;



MPEBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh MIPH PEIICHUH 337a4l, BHOCUTh KOPPEKTUBHI B JEATEIILHOCTh HA OCHOBE HOBBIX 0OCTOSITEILCTB, TaHHBIX,
HalJEHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATa IS U YCIOBHIM, OOBSICHATh TPHUYUHBI JJOCTUKCHHS I HEIOCTIIKEHUS Pe3y/IbTaTOB ACSITEILHOCTH, HAXOIUTH OIIHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJTACC
OnepupoBarh NOHATUAMU: TOYKA, NIPSAMAas, INIOCKOCTb.
[IpuMeEHATH aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IIPU PEILIEHUN F€OMETPUYECKUX 3a/1a4.
OnepupoBath NOHATHAMU: APAILIEIbHOCT U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IIOCKOCTEH.
KnaccuguupoBars B3auMHOE pacloiI0KEHNE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBarh MOHATUSAMU: IBYTPAHHBINA yrojl, TpaHH JABYTPAHHOIO YyIila, peOpo ABYIPAaHHOIO yIJIa; JUHEWHBIH Yroyl JBYTPaHHOrO YyIiia; rpajycHas Mepa
JBYTPAHHOI'O yIJIa.

OHGpI/IpOBaTI) IMOHATHUAMU: MHOT'OT'PAHHUK, BI)IHYKJ'H)II\/'I u HCBBIHYKHBIﬁ MHOTI'OTpaHHUK, 3JICMCHTBI MHOT'OI'paHHHKa, HpaBI/IHBHBIfI MHOT'OrpaHHUK.
Pacrnio3naBaTh OCHOBHBIC BUJbI MHOT'OT'PAHHUKOB (HI/IpaMI/I,Z[a; npusma, HpHMOYFOJ’ILHLIfI napaJijieJICIUIIC A, KY6)

KHaCCI/I(l)I/II_[I/IPOBaTL MHOT'OI'pPaHHUKH, BBI6I/Ipa$I OCHOBaHHUA JIA KJ'IaCCI/ICI)I/IKaI_[I/II/I (BBIHYKJ'IBIG U HCBBIIIYKJIBIEC MHOTI'OI'PpAaHHUKH; IIPABUJIBHBIC
MHOT'OIpaHHUKH; IPAMBIC 1 HAKIIOHHBIC IIPU3MBI, napannenennnenm).

OHCpI/IpOBaTI) MOHATHUAMU: CCKYyIIasd IMJIOCKOCTb, CCUCHUEC MHOT'OI'PAHHUKOB.
OOBACHATH MPUHIHUIIBI TIOCTPOCHUS CequHﬁ, HCIOJIB3YA MCTOM CJICIOB.

CTpouTh cedeHHs MHOTOTPAHHUKOB METOJIOM CIIEZIOB, BBITIOIHATH (BEIHOCHBIE) MIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYP: BUI CBEPXY,
cOOKy, CHU3Y.



Pemrate 3aaun Ha HAXOXKACHUE TEOMETPUUYECKUX BEIMYUH 1O 00pa3laM WM ajJropuTMaM, MPUMEHSST U3BECTHBIC aHAJTUTUYECKHE METO/IbI IIPH PELICHUN
CTaHJApPTHBIX MATEMATHYECKUX 3aJa4 Ha BBIYMCICHUE PACCTOSHUM MEXAY IBYMS TOYKAaMH, OT TOYKM IO NPAMOH, OT TOYKH N0 IIOCKOCTH, MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMH.

Pemrate 3aaun Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJIMYUH MO 00pa3iaM Ui ajJropuTMaMm, MPUMEHss U3BECTHBIC aHATTMTUYECKHE METO/IbI IIPH PEIICHUU
CTaHJApPTHBIX MaTEMATHYECKUX 3aJa4 Ha BBIYMCICHHUE YIJIOB MEXAY CKPEUIMBAIOUIMMUCS MPSIMBIMU, MEXAY NPSAMON U INIOCKOCTBIO, MEXIY IUIOCKOCTIMM,
JBYTPAHHBIX YIJIOB.

Bbraucnate 00bEMBI M IJIOMIAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma, MHpPaMHIA) C MPUMEHEHHEM (HOPMYI; BBIYUCIATH COOTHOIICHHS MEXIY
IUIOIIASIMH [TOBEPXHOCTEH, 00bEMaMU 1OJOOHBIX MHOTOTPAHHUKOB.

OHepI/IpOBaTB MOHATHUAMU: CUMMETPUA B IPOCTPAHCTBEC,; HCHTP, OChb U IJIOCKOCTh CUMMCTPUHU; ICHTP, OCh U IJIOCKOCTH CUMMCTPHUHN (I)I/II‘ypBI.

W3BnekaTh, MpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMALIUIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (HUTypax, MPECTaBICHHYIO Ha YepTeKaxX U
pUCYHKaX.

[TpumensTh reoMeTpuueckre GakThl U PEIICHUS CTEPEOMETPUUYECKUX 3a/1a4, TPEINOIaralolinX HECKOIbKO MIAaroB PEHIeHHs], €CIIA YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOH (opme.

HpI/IMeHﬂTL HpOCTCﬁIlIPIC IIporpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHUKATMOHHBIC CUCTCMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4.

HpI/IBOI[I/ITB MMPpUMEPBLI MATEMATUYICCKHUX 3aKOHOMepHOCTeﬁ B IIPUPOAC U )KU3HHU, PACIIO3HABATH NPOSABJIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC.

HpI/IMeHSITL IMOJTYYCHHBIC 3HAHUWA HaA MPAKTUKC. aHAJIM3UPOBATH PCAJIbHBIC CUTyallUd U NMPUMCHATH M3YUCHHBIC IIOHATHUSA B IMPOLECCEC ITOUCKA PCUHICHUA
MAaTEMAaTHYCCKU C(I)OpMYHHpOBaHHOﬁ HpO6JIeMI>I, MOZACIIMPOBATL PCAJIbHBIC CUTYAIlUW HaA SA3BIKEC TCOMETPUH, HCCICAOBATH IMOCTPOCHHBIC MOJCIN C
HCIIOJIB30OBAHUEM T'€COMCTPHUYCCKUX MMOHATUH H TEOpEM, arrapara anre6pm; peliaTth IMPAKTUYCCKUC 3aaaydu, CBA3AHHBLIC C HAXO0XIACHHUEM TI'COMCTPHUYCCKUX
BCJIMYHH.

11 KJIACC

OnepupoBaTh MOHATUAMM: LMJIMHAPUYECKas MOBEPXHOCTh, 0Opa3yrolye LIWINHAPUYECKON MOBEPXHOCTH; IMIUHJIP; KOHUYECKas MOBEPXHOCTh,
o0pasyromie KOHMYeCKOH TOBEPXHOCTH, KOHYC; chepruueckast IOBEPXHOCTb.

Pacnio3naBath Tena BpameHus (LIMJIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJIY4YCHHA TCJI BpalllCHUA.



KnaccuguupoBats B3auMHOE PacioioKeHHe Chephl U TNIOCKOCTH.

OnepupoBarh NOHSITHSMU: IAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BHICOTA CETMEHTA; IIApOBOM CJIOM, OCHOBAHHE LIAPOBOIO CJIOS, BHICOTA LIAPOBOTO
CJIOS1; IIIAPOBOM CEKTOP.

Bbruuciate 00bEMBI U IO IOBEPXHOCTEH TN BpallleHUsl, TEOMETPUUECKUX TeJl C IPUMEHEHHEM (HOpMYI.

OmnepupoBarh MOHATUSMH: MHOTOTPaHHUK, BIIMCAHHBIN B chepy U OMHCcaHHBIN OKOJIO chepsl; cdepa, BIMCAHHAS B MHOTOTPAaHHHUK HIIH TEJIO BPAIICHUSI.
BbIUuCIIATE COOTHOMIEHHUS MEXTY TUTOIIASIMH TOBEPXHOCTEH M 00bEMaMU TOJOOHBIX TEII.

N306paxkaTh u3yyaembie GUTYpPHI OT PYKU U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IIJIOCKUE YEPTEXH U3 PUCYHKOB IPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHUS TEJl BPALICHHUS.

W3Bnekarb, UHTEPIPETUPOBATH U MPEOOPa30BbIBaTh MH(POPMALIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEJCTaBICHHYIO Ha YepTekKax U
pUCYHKaX.

OnepupoBatrh OHATHEM BEKTOP B IPOCTPAHCTBE.
BbInonHATE AeHCTBUS CI0KEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXEHHUSI BEKTOpa HA YHCII0, OOBACHATh, KAKUMHU CBOMCTBAMU OHU O0JIAIAt0T.
IIpuMeHATH PaBUIIO MapAIICIICIIUIIEAA.

OHCpI/IpOBaTL IMOHATHUAMU: NCKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABECHCTBO BEKTOPOB, KOOPANWHATBI BEKTOPA, YIOJI MCKAY
BCKTOpPaMHU, CKAJIAIPHOC ITPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI.

Haxoaute CYMMY BCKTOPOB W HNPOU3BCACHUC BCKTOPA HA YHUCIIO, YIrOJI MEKAY BCKTOpAMHU, CKAIAPHOC NMPOU3IBCACHHUEC, PACKIIAAbIBATh BCKTOP IO IBYM
HCKOJUIMHCAPHBIM BCKTOPaM.

3aZ[aBaTB IJIOCKOCTh YPAaBHCHHEM B I[eKapTOBOI\/'I CUCTEME KOOpAWHAT.

[TpumeHsaTH reomeTpruecKue (PakThl 1Jis peIIeHUs] CTEPEOMETPUUECKHX 3a/1ad, PEINOoaraloMX HECKOJIbKO IaroB PelIeH s, €CIM yCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (opMe.

Pemrats HpOCTeI\/'IIHI/Ie TCOMETPHUUCCKUE 3a/la4r Ha IPUMCHCHUEC BEKTOPHO-KOOPANHATHOI'O METOAA.



Pemrats 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHOIIICHUN U HaxXO0XXIACHUC I'COMCTPHUICCKUX BCIUYHH I10 06pa3uaM HJIN aJirOpUTMaM, IPUMCHAA
HU3BCCTHBIC MCTOABI ITPU PCIICHUN CTAHAAPTHBIX MAaTEMATUUCCKHX 3a/iay.

[IpuMmensTH IpocTENIINE MPOTPAMMHBIE CPEACTBA U MIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEILICHUN CTEPEOMETPUYECKHX 3a1a4.

IIpuBOIUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U JKU3HHU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB FEOMETPUH B HCKYCCTBE.

IIpuMeHATH NOJIy4EHHBIC 3HAHUS Ha NPAKTHUKE: aHAIM3UPOBATH PEABHBIE CUTyallUd U IPUMEHATh MU3YyYEHHBIE MOHATUSA B IPOLIECCE NTOMCKA PEILEHUs
MaTeMaTH4ecKu CGHOPMYJIMPOBAHHOW MPOOJIEMbI, MOJEIMPOBATh pEANbHbIE CUTYallMM Ha S3bIKE TI'€OMETPUH, HCCIIEAOBAaTh IOCTPOECHHBIE MOJEIU C

HCIIOJIb30OBAHHUEM T'COMCTPHUYCCKUX MOHATHU M TCOPCM, arrapara aJII‘e6pLI; pelmiaTth MPAKTHUYCCKUC 3ada4du, CBA3AHHBLIC C HAXOKACHUCM TI'COMECTPHUYCCKUX
BCJIMYHH.



TEMATHYECKOE IIJTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pa3zienoB v TeM NporpaMMbl KosmmuectBo wacos DOnexTpoHHbIE (IUPPOBEIC)
n/m Bcero  KourtposbHbie IMpakTruveckue 00pa3soBaTeIbHBIC PECYPCHI
paboThl paboThl
1 BBenenue B ctepeoMeTpuio 10
2 [IpsiMbIie 1 TUIOCKOCTH B npocTpancTe. [lapamiensHOCT 12 1
MPSIMBIX | IJIOCKOCTEH
3 [lepneHUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH 12
4 VYIubl MeXAy IPSAMBIMU U IUIOCKOCTSAMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
Ne  HammeHnoBaHue pa3aesioB U TEM MIPOrPAMMBbI KonnuecTtBo yacos DnexTpoHHbIe (1M pPOBLIE) 00pa30BaTEIbHBIE
/1 Bcero  KonTtpombHble [IpakTnueckue peCypCrl
paboThI paboThI
1 Tena Bpamenus 12
2 OO0BEMBI TEN 5 1
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 7 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME



IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne Tema ypoka KommuecTBo yacos [Hara DJEeKTPOHHBIE UPPOBBIE
/1 Bcero Kontponbusie [lpaktnueckue H3YICHHA 0bpa3oBaTeIbHbIC
paboThl paboThl pecypcebl
1 OcHoOBHbIEC IOHATHS CTEPEOMETPHH: TOUKA, PsAMas, INIOCKOCTb, 1

npocTpancTBo. [IpaBuia n3o0pakeHus Ha pUCYHKAX: U300paKEHUS
IJIOCKOCTEH, MapaijieNIbHbIX MPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka

2 IlousTus: MEPECCKAIMNECS IINIOCKOCTH, IEPECCKAOIIUEC ITPpsAMasd U 1
IIJIOCKOCTh

3 TlousTHs: nepecekarourecs IIOCKOCTH, IepeceKaronmecs npssmasi 1 1
IUIOCKOCTh

4 3HaAKOMCTBO C MHOTI'OIrpaHHHUKaMU, I/I306pa)KeHI/IC MHOTI'OI'PaHHHUKOB Ha 1
PUCYHKAX, Ha IPOCKIMOHHBIX YEPTECIKAX

5 HauanbHble cBefieHUS 0 KyOe U MUpaMUJE, UX pa3BEPTKU U MOJIEIH. 1
CedeHuss MHOIOTpaHHUKOB

6 HavanbpHble cBelleHUs 0 KyOe U nUpamMuie, UX pa3BEPTKU U MOJEIIH. 1
CeueHust MHOTOIPaHHUKOB

7 Ilonstue 006 akCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUHU: 1
aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX

8  TlonsTHe 00 aKCMOMAaTHYECKOM OCTPOEHUU CTEPEOMETPHUH: 1
aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX

9 TlonsaTHe 00 aKCHOMATHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: 1
aKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX

10 TlonsTHe 06 aKCMOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHHU: 1
aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX

11 BzaumHOe pacnosyio’KeHUe NPSIMbIX B IPOCTPAHCTBE: 1
IIEPECEKAIOIINECS, TTApaJUIEIbHBIE U CKPEILNBAIOIINECS TIPSIMbIE

12 TlapamienbHOCTb MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE: 1
napajuleNbHbIe MPsIMble B IPOCTPAHCTBE; MapaJUIeIbHOCTD TPEX
MPSIMBIX

13 TlapamienbHOCTb MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE: 1

[TapannensHOCTh MPSIMOM U TIJIOCKOCTH
14 Vrasl ¢ coHanpaBlieHHBIMH CTOPOHAMHU 1



/o

15
16
17
18
19

20
21
22

23

24
25
26
27
28
29
30
31

32

33

34

35
36

Tema ypoka

Yroa Mexay IpsMbIMU B IIPOCTPAHCTBE

Yroa Mexay IpsMbIMU B IIPOCTPAHCTBE
[TapannenbHOCTh IIOCKOCTEM: MapajuIebHbIE IIOCKOCTH
CpolicTBa napamienbHbIX IIIOCKOCTEN

[Tpocreiinme npocTpaHCTBEHHBIE PUTYPHI HA IMIIOCKOCTU: TETPAdIP,
KyO, mapauienenumnes

[Toctpoenue ceueHuit
ITocTpoeHue ceueHui

KonTponbnas pabota o teme "lIpsiMbie U MII0CKOCTH B
npoctpanctie. [lapamienbHOCTh TPSIMBIX U TIJIOCKOCTEH"

[lepneHquKyISPHOCTD NPSMOM U IVIOCKOCTH: IEPIIEHIUKYIISIPHBIC
IIPSIMBIE B IIPOCTPAHCTBE

[Ipsimble napasuienpHble U NEPIEHIUKYIISAPHBIE K IUIOCKOCTH
[Ipsimble napasuienbHble U NEPIEHIUKYIIAPHBIE K IUIOCKOCTH
IIpu3Hak nepneHuKyJIIpHOCTH IPSIMON U TUIOCKOCTH
IIpu3Hak nepneHauKyJIApHOCTH IPSIMOM U INIOCKOCTH
TeopeMa 0 npsAMOM NEepIEHAUKYIIAPHON IIJIOCKOCTH
TeopeMa 0 npsAMOM NEepIEHAUKYIIAPHON IIJIOCKOCTH
TeopeMa 0 npsAMON NEepIEHAUKYIIAPHON IIJIOCKOCTH

[lepnenuKynsip U HAKJIOHHBIE: PACCTOSHHUE OT TOUKH /0 MIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TIOCKOCTH

HepHCH)II/IKYJ'IHp 1 HAKJIOHHBIC: PACCTOSAHUE OT TOYKH 10 IIJIOCKOCTH,
pacCTosAHUEC OT HpHMOﬁ J0 IIITOCKOCTH

HepHGH)II/IKYJ'IHp 1 HAKJIOHHBIC: PACCTOSAHUE OT TOYKH 10 IIJIOCKOCTH,
pacCcTosaHueC OT HpﬂMOfI J0 IIITOCKOCTH

[lepnenuKynsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TNIOCKOCTH

VYTIIIBl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U TUIOCKOCTBIO
JIByrpaHHBIN yroJl, JMHENHBIN Yrojl IBYTPaHHOTO yIJia

Bcero KouTposnbHbIE

e

L

KoanuectBo yacoB Hara

paboThI

[IpakTtnyeckne H3YyICHUA
paboThI

DIEeKTpOHHBIE UPPOBHIC
o0Opa3oBaTenbHbIC

pecypcbl



/o

37
38

39

40

41
42
43
44

45

46

47
48

49

50

51

52

Tema ypoka

JIByrpaHHBIN yTroJl, JMHEHHBIN Yrojl ABYTPaHHOTO yIia

[lepneHuKyISIPHOCTD MJIOCKOCTEH: MPU3HAK MEPIIECHIUKYIIPHOCTH
JIBYX TIJIOCKOCTEH

[TepneHUKYISAPHOCTD IJIOCKOCTEH: TPU3HAK MEPIICHAUKYIIPHOCTH
JIBYX TIIOCKOCTEH

[lepneHUKyYISIPHOCTD IJIOCKOCTEHN: MPU3HAK MEPIICHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEH

Teopema o TpEX NMepreHAuKyIIpax
Teopema o TpEX NMepreHAuKyIIpax
Teopema o TpEX NMepreHAUKyIIpax

KonrtponbHas pabora o temam "l[lepreHAUKyISIpHOCTh NPSAMBIX U
riockocTeil" u "YTibl MeXAY IPSIMBIMU U IJIOCKOCTSAMU"

IlousTue MHOI'OrpaHHHuKa, OCHOBHBIC 3JICMCHTBI MHOT'OI'pPaAHHHKA,
BBIITYKJIBIC 1 HEBBIITYKJIBIC MHOT'OI'PAHHHUKH paBBépTKa
MHOI'OrpaHHUKa

[Ipu3ma: n-yronpHas npu3Ma; rpaHd ¥ OCHOBAHMS IPU3MBIL; IIpsMas U
HaKJIOHHAsl TPU3Mbl; OOKOBAs U MOJIHAsl HOBEPXHOCTh MPU3MBI
[Tapamtenenunen, NpsAMOYTOJIbHBIN HapajUIeNICIIUIIE] U €ro CBONCTBA

[Tupamusa: n-yroiapHast mupaMuia, TpaHU U OCHOBAHUE MUPAMUJIBI;
OO0KOBas U NOJIHAS TOBEPXHOCTh MUPAMUbL; IPABUIIbHAS U
yced€HHas Mupamuia

IIpaBUIbHBIE MHOTOI'PAaHHUKU: IIOHATUE IIPABUIBHOTO
MHOT'OTPaHHUKA; PAaBUIIbHAS NTPU3Ma U PAaBWIIbHAS IMPAMHUJIA;
MpaBWIbHAs TPEYTOJIbHASI MUPAMUIA U IPABUIBHBIA TETPasap; Kyo

[IpencraBnenue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTa’3Ip,
JOJEKad AP U UKOCABP.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOUKH,
MIPSIMOH, TUIOCKOCTH. DJIEMEHTHI CHMMETPHH B TUPAMH/IAX,
rapajuieenuIe1ax, MpaBUIbHbIX MHOTOIPAHHUKAX

Brruncienue 31€eMEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajiu, yribl

Bcero KouTposnbHbIE

[

e

e

KoanuectBo yacoB Hara

paboThI

[IpakTtnyeckne H3YyICHUA
paboThI

DIEeKTpOHHBIE UPPOBHIC
o0Opa3oBaTenbHbIC

pecypcbl



Ne
/o

53

54

55
56
57
58
59
60
61
62
63
64
65

66

67
68

Tema ypoka

[Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSMON
IIPU3MBI, IUIOIIAJb OCHOBAaHHM, TEOpeMa 0 OOKOBON ITOBEPXHOCTH
IPSAMOM IIPU3MBI

[Tnomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOM
UPaMU/Ibl, TEOPEMa O IUIOIAAN OOKOBOM MOBEPXHOCTU yCEUEHHON
MU PAMHU/IbI

KonTponpras paborta no Teme "MHororpaHHuku"

[Tonsitue 06 06bEME

O0BEM nupamMusl

O0BEM nupamMuIbl

O0BEM nupamMuIsl

O0BEM nupamMusl

O0BEM pU3MBI

O0BEM pU3MBI

O0BEM pU3MBI

Kontponbnas padota mo teme "OO6bEMBI MHOTOIPAaHHUKOB"

[ToBTOpeHue, 06061IeHNe cucTeMaTu3anus 3HaHui. [loctpoenue
CEeYeHH B MHOTOI'paHHHKE

[ToBTOpeHme, 06001IeHNE ccTeMaTH3alus 3HaHUi. Berancienue

paCCTOﬂHI/II\/’II MCXKAY ABYMS TOYKaMH, OT TOYKH I0 HpSIMOI\/'I, OT TOYKHU

710 TJIOCKOCTH, MEXKAY CKPEIIHUBAOIIUMHUCS TPSIMBIMU
HToroBast KOHTpoJbHAsA paboTa

[ToBTOpeHme, 06001IeHNE ccTeMaTH3alus 3HaHUi. Berancienue
YIJI0B: MEXAY CKPEIIMBAOUIUMUCS MPSMBIMU, MEXIY IPSIMON U
MIJIOCKOCTBIO, IBYTPAHHBIX YTIIOB, YIJIOB MEXK/Y TUIOCKOCTSIMH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
11 KJIACC

Bcero KouTposnbHbIE

e e T R =

68

KoanuectBo yacoB Hara

paboThI

[IpakTtnyeckne H3YyICHUA
paboThI

DIEeKTpOHHBIE UPPOBHIC
o0Opa3oBaTenbHbIC

pecypcbl



/o

10

11
12

13
14
15
16

Tema ypoka

Coepa u map: HeHTp, paanuyc, JUaMETP; IUIOIIAIb TOBEPXHOCTH
chepsl

Bzaumuoe pacnonoxxenue cepsl 1 IIIOCKOCTH; KacaTeIbHas
IUIOCKOCTB K cepe; miomanb cepsl

N3o6paxkenue cgepsl, mapa Ha iockoctd. CeyeHus mapa

[unuuapudeckas HTOBEPXHOCTh, 00pa3yole HMIHHIPUIECKON
IIOBEPXHOCTHU, OCh WJIMHIPUUYECKON IOBEPXHOCTH

[Munnuap: ocHOBaHUA M OOKOBasi IOBEPXHOCTh, 0Opa3yrouias u
0Cb; IUIOIAAb OOKOBOW U IOJIHOM MOBEPXHOCTH

N300parkeHne NMIMHAPA HA TUIOCKOCTH. Pa3BEépTka nmnmuHapa.
Ceuenus IMIMHIPA (TIOCKOCTHIO, ApaICIbHOW WK
NEPIEeHIUKYJIIPHON OCH LIMJIMH/IPA)

Konundeckas TOBEpXHOCTh, 00pa3yIonIfne KOHMIECKOM
MMOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOI MOBEPXHOCTH

Konyc: ocHOBaHMe U BepIHHA, 00pa3yroLias 1 0Ch; IUIONIA/b
OOKOBOH U MMOJIHOW TOBEPXHOCTH

VY ceu€HHbIN KOHYC: 00pa3yoIIie U BHICOTA; OCHOBAHUS U
O0KOBasi MOBEPXHOCTh

N300paxeHne koHyca Ha MI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTHIO, MApaIICIbHOW OCHOBAHUIO, U
MJIOCKOCTBIO, TIPOXO/SIIEH Yepe3 BEPIINHY)

KOM6I/IH3HI/I5{ TCJI BpalllCHUS 1 MHOT'OT'PAHHHUKOB

MHororpaHHHK, ONIMCAaHHbIN 0K0JI0 chepbl; cepa, BIUCaHHAS B
MHOTOI'PaHHHK MJIM B TEJIO BPAIlEHUS

[Toustrue 06 006éMe. OCHOBHBIE CBOMCTBA O0BLEMOB TEN
OO0BEM NUIMHIpPA, KOHYCA
O06BEM mapa u riomazb chepbl

[Tono6upIe Tena B mpocTpaHcTBe. COOTHOLICHUS MEXKIY
TIJIOMIA MU TTOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEIl

Bcero KonTtposnbHbie

-

e

KomnuectBo yacos

paboThI

[IpakTrueckue
paboThI

Jara DNeKTpOHHBIE IU(PPOBHIC
U3ydeHUs 00pa3oBaTeNbHBIC PECYPCHI



/o

17

18
19
20
21

22

23

24
25
26

27

28

29

30

31

32

33
34

Tema ypoka

KonTponbras padora mo Temam "Tena Bpamenus” u "OObeMbI

n

TCI

BGKTOp Ha IJIOCKOCTU U B IIPOCTPAHCTBEC
CrnosxkeHne 1 BEIYUTaHHUE BEKTOPOB
VMHOXEHIE BCKTOpa Ha YHCJIO0

PasnosxeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM BEKTOpPaM.
IIpaBuino nmapasuienenumena

Pemenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUJI IEUCTBUH C
BEKTOPaMH

[IpsiMoyronbHas cucTeMa KOOpJIMHAT B MPOCTPAHCTBE.
Koopaunarsl Bextopa. [Ipocreiimme 3axaun B KOOpAUHATAX

VYroin mexay Bekropamu. CKalsipHOE IPOU3BEJCHNE BEKTOPOB
Boruncnenue yrioB Mexy NPsIMbIMU U TUIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PEILIEHUN T€OMETPUUYECKUX
3a1a4

KontponsHas padoTa o reme "BeKTopbl 1 KOOPAUHATHI B
npoctpaHcrae”

[ToBTOpeHue, 06061IeHNE U crucTeMaTh3anus 3HaHui. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca MIIaHUMETPUU

IToBTOpenue, o0o0IIeHNe U cucTeMaTh3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca IIIaHUMETPUU

[ToBTOpeHue, 006001IeHNE U crucTeMaTH3alusl 3HaHUH. 3a1aun
TUTAHUMETPUH U METO/IbI UX PEILICHUS

[ToBTOpeHue, 006001IeHNE U crucTeMaTH3alusl 3HaHUH. 3agaun
TUTAHUMETPUH U METOJIbI UX PEILICHUS

IToBTOpenue, o0o0IIeHNe U cucTeMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca CTEpEOMETPUU

WtoroBas koHTpoJIbHAs paboTa
[ToBTOpeHmE, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

Bcero KonTtposnbHbie

[

s

KomnuectBo yacos

paboThI
1

[IpakTrueckue
paboThI

Jara DNeKTpOHHBIE IU(PPOBHIC
U3ydeHUs 00pa3oBaTeNbHBIC PECYPCHI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

I'eometpus. 10-11 xnaccel. YueOuuk. ba3oBsiii u yriryonenusiii yposau / Aranacsia JI.C., byry3zoB B.®., Kagomies C.b. /

http://school-zaozernoe.ru/files/10-11_kl._geometriya._atanasyan_l.s._i_dr_2013 -255s.pdf

METOJANYECKHUE MATEPUAJIBI J1IJIS1 YUYUTEJIA
Jluans YMK Aranacsu I'eomerpus (10-11)

COopHUK KOHTPOIBHBIX paboT K yueOHuky «I'eomerpus. 10-11 kmaccei» JI.C. Atanacsina u zip.

COopHUK caMOCTOSTENbHBIX paboT K yueOHuky «I'eomerpus. 10-11 kiacce» JI.C. AtanacsiHa u ap.
IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET

https://resh.edu.ru/office/user/profile/

https://ege.sdamgia.ru

https://fipi.ru — CaiiT ®eneparbHOrO HHCTUTYTA MEIATOTUIECKUX U3MEPEHUI

http://fipi.ru/content/otkrytyy-bank-zadaniy-ege — OtkpsiThlit 6ank 3aganuit EI'D

https://www.problems.ru — MHTepHeT-IpoeKT «3amaumy

https://resh.edu.ru — Poccuiickas 3JeKTpOHHAS IIIKOJIA

http://school-collection.edu.ru — Exunas koyutekuus nugpoBbIX 00pa3oBaTeIbHBIX PECYPCOB

https://uchi.ru/nomeworks/teacher/new?stage=init&tt=JOB&s=26&p=10 - OOyyaromnyie KapTOYKH U TECTOBBIC 3aIaHHs 10 TEOMETPHHU Ha caiire "Yuu py"

https://metaschool.ru/test.php? - omaiin Tectsl Ha calite "Meralllkoma"

https://onlinetestpad.com/ru/tests/geometry - odpa3oBarenbHbie TecThl Ha caiite "Test Pad"



https://resh.edu.ru/office/user/profile/
https://ege.sdamgia.ru/
https://fipi.ru/
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
https://www.problems.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://uchi.ru/homeworks/teacher/new?stage=init&tt=JOB&s=26&p=10
https://metaschool.ru/test.php
https://onlinetestpad.com/ru/tests/geometry

