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HOACHUTEJBHAS 3AIIMCKA
HopmaTtuBHO npaBoBas 6a3a JJis1 COCTaBJIeHHus1 padoueil nporpaMMbI:

1 denepanbHbIi TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT CPEAHETr0 001ero 00pa3oBaHusl, YTBEPKAEHHBIA TPUKA30M
MunucrtepctBa oOpa3zoBanus U Hayku Poccuiickoit @enepannu ot 17.05.2012r. Ne413 ( ¢ u3BMEHEHUSIMU B peJakluu
npukaza Munucrepctsa npocetienusi Poccuiickoit denepanuu ot 12. 08.2022 Ne732)

2. @enepanpHas o0Opa3oBaTenbHas MporpamMMa  CpeIHero oOmero o0pa3oBaHMs, YTBEPXKICHHAs IPUKa30M
Mumnnpocsemenus Poccun ot 23 HosiOpst 2022 r. N 1014

['eomeTpus sIBISICTCS OAHUM M3 0A30BBIX KYpCOB HAa YpOBHE CpeHEro oOmiero oOpa3oBaHUs, TaK Kak oOeclieuyuBacT
BO3MOXHOCTb H3Y4Y€HHUs JTUCHUIUIMH €CTECTBEHHO-HAYYHOW HAaNpaBIEHHOCTH M TNPEIMETOB TYMAaHUTApHOTO IIMKJIA.
[TockonbKy JIOrHUecKoe MbIIUICHHE, (PopMUpyeMoe NpHU U3YyYEeHUHU OOYYaIOIUMUCS TMOHATUWHBIX OCHOB T'€OMETPHUH, MPH
JI0Ka3aTeJIbCTBE TEOPEM U MOCTPOSHUU IEMOYKH JIOTHUECKUX YTBEPKICHUN MPU PEIICHUH FeOMETPUUYECKUX 3a]lad, YMEHUE
BBIIBUTATh U OMPOBEPraTh TMIOTE3bl HEITOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIISHUH 3aJ1ay €CTECTBEHHO-HaYyYHOTO IMKJIa, B
JaCTHOCTHU (PM3UUYCCKHUX 3a7aY.

Llens ocBoeHus mporpammbl yueOHOro kypca «l'eomerpus» Ha yriiyOJIEHHOM YpOBHE — Pa3BUTHE WHIWBUIYAIbHBIX
CIOCOOHOCTEH OOyYaroOmUXCs MPU HM3YYCHUHW TEeOMETPHH, KAaK COCTaBIAIONIEH mpeamMeTHON obnactu «MaremaTuka u
uHpopmaTHKa» dYepe3 obOecreueHrne BO3MOKHOCTH TMPUOOPETEHUs M HWCIOJIb30BaHUS Oosee TIIyOOKHX TeOMETPUUYECKHUX
3HAHUM W JEUCTBHM, CIENU(UUHBIX TE€OMETPHH, W HEOOXOJUMBIX JIA YCIEIIHOTO MNpodheCcCHOHATBHOTO 00pa3oBaHuUs,
CBSI3aHHOTO C MCTOJIb30BAHUEM MATEMATHKHU.

[IpropuTeTHRIME 3aJadyaMu Kypca T€OMETPUU Ha YriayOJEHHOM ypOBHE, PACIIUPSIONIMMU M YCHIMBAIOIIUMHU KYypC
0a30BOT0 YPOBHSI, SBIISIOTCS:
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paclMpeHre MpeCcTaBiIeHUs] O TEOMETPUU KAaK YaCTH MUPOBOM KYyJbTYpbl U (POPMUPOBAHHE OCO3HAHMS B3aMMOCBSI3H
TEOMETPUH C OKPYKAIOIIUM MHUPOM;

dbopmMupoBaHue TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTYypaxX KaK O BaXKHEUIIMX MaTeMaTHYECKUX MOJEIX,
MO3BOJISIFOIIMX OMUCHIBATH M HU3y4aTh Pa3HbIE SIBICHUSA OKPYKAIOIIETO0 MHPA, 3HAHUE MOHATHUHHOIO amnmapara 1no pasieny
«CrepeomeTpusi» yueOHOTro Kypca reoMeTpuH;

dbopmMupoBaHue yMEHHUS BIAJACTh OCHOBHBIMU TOHSTHSMU O TMPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMHU
CBOMCTBaMH, 3HaHHE TeopeM, GOpPMYJ U YMEHHE X MPUMEHSTh, YMEHHUSI JIOKA3bIBaTh TEOPEMBI U HAXOAUTh HECTAHJAPTHHIC
CIOoCOOBI pelIeHMs 3a/1aY;

dbopMupoBaHuE yMEHUSI PacliO3HABaTh HA YEPTEKAX, MOJACISIX U B PEaIbHOM MHUpPE MHOTOTPAHHHUKU W Teja BpAIlCHUS,
KOHCTPYHUPOBATh FT€OMETPUUYECKUE MO/IEIIH;

dbopMupoBaHuE MOHUMAHUS BO3MOKHOCTH aKCHMOMATHYECKOTO MOCTPOCHUS MAaTEMAaTHUYECKUX TEOpHUH, popMHpOBaHUE
MOHMMAaHUS POJIY aKCUOMATUKH TIPU MPOBEIACHUM PACCYKICHUIM;

dbopMupoBaHUE YMEHHUS BIaJI€Th METOAAMH J0KA3aTEIbCTB U AJITOPUTMOB PEIICHHS], YMEHUS UX TPUMEHSITh, IPOBOAUTH
JOKa3aTeIbHBIE PACCYXKICHHUS B XOAE PEUICHHS CTEPEOMETPUUECKUMX 3aJad M 3aJad C MPAKTUYECKHM COAEPKAHHUEM,
(dbopMuUpOBaHUE TIPEICTABICHUS O HEOOXOAMMOCTH JI0KA3aTENBCTB MIPU OOOCHOBAHUN MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIU
aKCOMAaTHKH B IPOBEICHUU AEAYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHWE HMHTEJUIEKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00ydYarouiuxcs, mo3HaBaTEIbHOM
AKTUBHOCTH, UCCJIEAOBATEIbCKUX YMEHHI, KPUTUUHOCTU MBILUIEHUS, UHTEPECA K U3YUYEHUIO TEOMETPUH;

dopmupoBanue GYHKIIUOHATBHOW T'PAMOTHOCTH, PEICBAHTHOM TE€OMETPUU: YMEHHUS paACMO3HABATH MPOSIBICHUS
T€OMETPUYECKUX TOHITHIA, OOBEKTOB U 3aKOHOMEPHOCTEH B PEAbHBIX JKM3HEHHBIX CUTYAIUSX U TPU U3YUYCHUU TPYTUX
y4eOHBIX MPEMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJICITMPOBAHUS PEaTbHBIX CUTYAIUi, UCCIIeTOBAHUS
IIOCTPOEHHBIX MOJIEJIEN, UHTEPIIPETALIUHU ITOJYYEHHBIX PE3YIIBTATOB.

OCHOBHBIMH COJIepKaTeNbHBIMU JUHUSMU y4deOHOoro Kypca «['eomerpusin» B 10—11 kmaccax siBmsitotcs: «lIpsimbie u
IUIOCKOCTH B MPOCTPAHCTBE», «MHOrorpaHHuku», «Tema BpameHus», «BeKTOpbl M KOOPAWHATHI B MPOCTPAHCTBE,
«/IBM)KEHUS B IPOCTPAHCTBEY.



CdopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHATUSIMMN», PEJIEBAHTHBIMU I€OMETPUH Ha
yriay0néaHoMm ypoBHe oOydenust B 10—11 kiaccax, OTHOCHTCS KO BCEM COJEpXAaTENbHBIM JUHUSM y4eOHOTO Kypca, a
(opMHUpOBaHUE JOTUYECKUX YMEHHM pacrpeensieTcsi HE TOJbKO M0 COAEPKATEeIbHBIM JIMHUSAM, HO U IO TofaM oOy4eHHUs .
Copepxanue 00pa30BaHMsI, COOTBETCTBYIOILEE MPEAMETHBIM pe3yibTaraM ocBoeHus denepanbHoil paboueil mporpaMmel,
pacnpenenéHHbIM 0 rojlaM OOy4YeHHsI, CTPYKTYPUPOBAHO TaKuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHATLHBIM
BompocaM oO0yuaromuecs oOpanjaiuch HEOJHOKpPaTHO. IJTO IMO3BOJSET OPraHu3oBaTh OBJIAJCHHE T'€OMETPUUYECKUMU
HNOHSATUSIMU M HaBbIKAMHU IOCJIEIOBATEIbHO M TOCTYMNATeNIbHO, C COOJIOJEHUEM IMpPHUHIIMIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHMS BKJIIOYATh B OOIIYI0 CUCTEMY I'€OMETPHUUECKHUX MpEJCTaBICHUN 00ydaromuxcs, paciupss u yrayomnss e€, oopasys
IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISECT:

co3aaTth ycioBus s AuddepeHnuanuu o0y4eHHs], MOCTPOEHUS HHIUWBUIYAIBHBIX 00pPa30BaTENbHBIX MPOTPAMM,
oOecreuuTh yriiy0inEHHOE U3yUyeHHEe TEOMETPUH KaK COCTaBIISOIIEH yueOHoro mpeameta «MareMaTukay;

MOJIFOTOBUTHh OOYYAIOIIMXCA K TMPOAOIKEHUIO HM3YyUYEeHHMs MaTeMaTUKH ¢ y4€ToM BbeIOOpa Oyaymied mnpodeccuu,
oOecrieunBas MPEEMCTBEHHOCTh MEXAY OOIIMM U MPO(ECCHOHATBEHBIM 00pa30BaHUEM.

Ha u3yuyenue yue6Horo kypca «['eomerpus» Ha yriayosnéHHoM ypoBHe oTBoauTcs 204 gaca: B 10 kmacce — 102 gaca (3
yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEAEMIO).

[Iporpamma  paccuMTtaHa Ha  HWCHojb3oBaHMe  yueOHMka  «  [eomerpuslO-11»,Aranacsn  JI.C., «
[Ipocsemnienue»,2014,BHeceHHbIi B DeiepanbHbIA MIEPeUCHh YICOHUKOB.



COIAEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbBIE TOHSATHSI cTepeoMeTpuu. Touka, TpsiMasi, TUIOCKOCTh, MPOCTpaHCTBO. [loHsITHE 00 akcHOMaTUYECKOM
MOCTPOEHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anMHOe pacnosiokeHHne MpsMBIX B MPOCTPAHCTBE: NEPECEKAIOLIMECS, MTapalUIeNIbHbIE U CKPEIIMBAIOIIUECS MPSMBIE.
[Ipu3Haky ckpeniuBaromuxcs npsMbiX. [lapannenbHOCTh NPSMBIX U MIJIOCKOCTEH B MPOCTPAHCTBE: Mapajlie/ibHbIE MIPSIMbIC B
IPOCTPAHCTBE, MAapaJUICIbBHOCTh TPEX MPSAMBIX, NApPaUIENbHOCTh NPSIMOM M IUIOCKOCTH. [lapamienbHOe M UEHTpajIbHOE
NpoeKTUpoBaHue, n3o0pakeHue Quryp. OCHOBHBIE CBOWMCTBA MapajuIeIbHOTO MPOEKTUpoBaHus. M3o0OpaxeHue ¢uryp B
napajuieJIbHOM MPOEKIUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl MEKY MPSAMBIMH B IpocTpaHcTBe. [lapamiensHoCcTh
TUIOCKOCTEH: MapaiebHble TNIOCKOCTH, CBOMCTBA MapaliedbHbIX II0ocKocTel. [IpocTeiime npocTpancTBeHHBIE (PUTYPHI Ha
IJIOCKOCTH: TE€Tpa’ap, Napajuiesienunes], HIOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPHEHAUKYISPHBIE IPSIMbIE B MIPOCTPAHCTBE, MPSMbIE MapajuielibHbIE U
NEPNEHIUKYISIPHbIE K IUIOCKOCTH, MPHU3HAK MEPHEHAUKYISIPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeMa O HpsIMoOi
NEePHEHIUKYISAPHOHN IOCKOCTH. OpPTOroHaIbHOE MPOEKTHPOBAaHUE. [lepreHINKYIIsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH 10
TUIOCKOCTH, PACCTOSIHUE OT MPSAMON J0 TUIOCKOCTH, MPOEKIUs (UTYPBl HA MIOCKOCTh. [lepneHIuKyasspHOCTh MIOCKOCTEMH:
MPU3HAK NEPIECHAUKYIPHOCTH ABYX IUIOCKOCTEN. TeopeMa o TpEX nmepneHauKyIsipax.

VYTIiael B IPOCTPAHCTBE: YrOJl MEXIY NPSMOU U IJIOCKOCTBIO, ABYIPAHHBIA YroOJjl, JIMHEMHBIA yroJl ABYTPAHHOIO yTJIA.
Tpéxrpanubiii 1 MHOTOTpaHHbIe yIuibl. CBOMCTBA MJIOCKUX YIJIOB MHOTOrpaHHOTO yria. CBOMCTBAa MJIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB i CUHYCOB JUJI TPEXTPAHHOTO YTJIA.

MHoOrorpaHHMuKH



Buael MHOrorpaHHuKoB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yronpHas npusma, npsMas U HaKJIOHHAs INPU3MBIL,
OOKOBasi M TMOJHAs MOBEPXHOCTh Hpu3Mbl. llapamnenenunen, mnpsAMOYroJdbHBIM NapajjIeeNuNe]l W €ro CBOWCTBA.
Kparuaiiive nmytu Ha MOBEpXHOCTH MHOrorpaHHuka. Teopema Ditnepa. [Ipoctpanctsennas teopema Iudaropa. [upamuna:
N-yrojibHasi MUpaMujia, IpaBUiIbHAS U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX IpaHEell MpPaBWIBHOW MUPaAMUIbIL.
[IpaBuiibHBIE MHOTOTPAaHHMKHU: IpaBWIbHAs IpU3Ma M IpPaBWIbHAsA NHUPAMHUA, MPABUIBbHAS TPEYroJibHAs NUpamMuia M
MpaBUWIBHBINA TETpa’ip, KyO. [IpeacTraBienue o npaBUIbHBIX MHOTOIPAHHUKAX: OKTA3/Ip, OACKAdAP U UKOCADIP.

Bbrunciienne 371eMEHTOB MHOTOTPAaHHUKOB: pE€Opa, aAuaroHanu, yriel. [lnomans OOKOBOM MOBEPXHOCTH U IMOJHOU
MNOBEPXHOCTH MPSMON MNPU3MBI, IUIOLAJb OCHOBAaHUM, TeopemMa O OOKOBOW MOBEPXHOCTH MpAMOW mpusMbl. [lnomansb
OOKOBOI MOBEPXHOCTH U TOBEPXHOCTH MPABWIILHON MUPAMUBI, TEOPEMA O TUIOMIAIN YCEUEHHON MUPaMUbI.

CummMmeTpusi B IIPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUU MPABUJIBHBIX MHOTOIpAaHHUKOB. CHUMMETpPHsS B IPAaBHUIBHOM
MHOTOTPaHHUKE: CAMMETPHS NTapajuieNienuIne a, CAMMETPUS PABUIIbHBIX TPU3M, CUMMETPUS IPABUIIBHOW MUPAMUIBI.

BekTopsl 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI KOJUIMHEApPHBIE,
COHAIIPABJICHHBIE U IIPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOPHI. PaBeHCTBO BEKTOPOB. JI€MCTBUA C BEKTOPAMU: CIOKECHUE U
BBIUATAHHE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOJKEHHE BEKTOpa Ha uucio. CBONCTBA CIIOXKEHUS BEKTOPOB.
CBolicTBa yMHOKEHHs BekTOpa Ha uucio. IloHarne komiaHapHble BeKTOpbI. [Ipu3HAK KOMIUIAHApPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamnenenunena. TeopemMa O pasioKEHUM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopam. IIpsMoyronbHas
cUCTEMa KOOPAMHAT B npocTpaHcTBe. KoopauHaTel BekTopa. CBsA3b MEXKIAY KOOpAMHATAMU BEKTOPAa U KOOPJAWHATAMU TOYEK.
VYron mexny Bekropamu. CKaIsIpHOE POU3BEIECHUE BEKTOPOB.



11 KJIACC

TeJia BpalueHust

[loHsATHsA: UMIMHApPUYECKAas IOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTb, cQepuueckas MOBEPXHOCTh, 00pasyrolue
noBepxHocTel. Tena BpalieHus: IWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3zaumHoe pacnonoxeHue cdepbl u
IJIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe. M3o0paxeHue Ten BpalleHHsl Ha MIIOCKOCTH. Pa3BépTka LHUIMHApPA U KOHYcCA.
Cummetpus cepsl 1 mapa.

O6bEéM. OcHoBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00bEME NMPSIMOYTOIBHOTO Napaieienuneaa u caeACTBUs U3
He€. OO0BEM MPsAMON M HAKJIOHHOM NPU3MBI, LIHWJIMHIPA, MUpaMUbl U KoHyca. OObEM 1apa U MapoBOro CErMEHTA.

KoMOuHanuu Tten BpamieHUss U MHOTOrpaHHUKoB. IIpu3ma, BhucaHHas B UWIMHAP, ONUCAaHHAS OKOJO LMIMHIpA.
[lepeceuenue cheprl u mapa c miockoctbio. Kacanue mapa u cepbl miockocThio. [ToHsiTHE MHOTOrpaHHUKA, OMUCAHHOTO
0K0J10 cepbl, chephl, BNUCAHHOW B MHOTOIPAHHUK WJIM TEJIO BPAILEHUS.

[Inomaas MOBEPXHOCTH UUIUHAPA, KOHYca, miomaab cepbl u e€ yvacredd. [lomobue B mpoctpancte. OTHOIIEHUE
00BEMOB, TUIOMmAZEH MoBepxHOcTelW Mono0HBIX ¢uryp. IlpeoOpasoBanue mnomoOusi, romoteTHs. Permenue 3amauy Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPALIEHUS: CEYEHUs UUIMHIpA (apaiesIbHO U MEPIEHIUKYIISIPHO OCH),
CEYEeHUs1 KOHYca (MapalijiebHble OCHOBAHMIO U MPOXOIAIINE Yepe3 BEPUINHY ), CEUEHUS 1apa, METOAbI IOCTPOCHUS CEUCHHIA:
METO/I CIIEI0B, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJI IIEPEHOCA CEKYLIEN INIOCKOCTH.

BekTOpbI M1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepanu HaJa BeKTOpaMH. BEKTOpHOE yMHOMXEHHE BEKTOpOB. (CBOIICTBa BEKTOPHOIO
ymHoxeHus. [IpsamoyronbHas cucrema koopauHat B mpoctpanctse. Koopaunatsl BekTopa. PasnoxeHnue BekTopa 1o 6asucy.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEILIEHUU T€OMETPUUECKUX 3a1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: mpoctpanctBa. OtoOpakenwus. J[Bwkenuss u paBeHCTBO (uryp. OOmme cBOWCTBAa NBIKCHHA. Buisl
JIBIWKCHHUW: MAPAJUICIBHBIA IIEPEHOC, LEHTpaJdbHAas CHUMMETPHSA, 3€pKaJbHAsd CUMMETPHs, IIOBOPOT BOKPYI HPSIMOM.
[Ipeo6pazoBanus nmogodus. [Ipsimas u chepa Diinepa.



IJIAHUPYEMBIE PE3YJBTATHI OCBOEHUSI YYEBHOI'O KYPCA «T'EOMETPUS» (YTJIYBJEHHBIN
YPOBEHDb) HA YPOBHE CPE/ITHEI'O OBILIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpaskaaHckoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIUM OOYYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOI'O WICHA POCCHUUCKOTO
oO1iecTBa, MPEJCTABICHUE O MaTeMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHHUH, MPOLEIYP
IPaXIaHCKOTO o0IecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE B3aMMOJICHCTBOBATh C COIMAJIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHHUEM;

2) naTpUMOTHYECKOE BOCIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPaKIAHCKOW HMJIEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOSMIEMY POCCHUHUCKOU
MaTE€MAaTHKH, IEHHOCTHOE OTHOIIEHUE K JIOCTUKEHUSIM POCCHMCKMX MAaTEMaTUKOB M POCCHUMCKON MaTeMaTH4YeCKOM IIKOJIbI,
UCIIOJIb30BaHME 3TUX JOCTHKEHUN B IPYTUX HayKax, TEXHOJIOTHUAX, CPepax IKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUICKOrO Hapoaa, cHOpPMHUPOBAHHOCTH HPABCTBEHHOTI'O CO3HAHUS, dTUYECKOTO
NOBEJEHHUS, CB3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUI HAYKU U I€SITEIbHOCThIO YUEHOT0, OCOZHAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETHUYECKOE OTHOIICHUE K MUPY, BKIIFOYAs ICTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1a4, PEIICHHH,
paccyX1eHui, BOCIPUUMUYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCMUTAHME:



c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSTh MaTeMaTHYEeCKHE 3HAHUS B HMHTEpecax 3J0pOBOTO U 0Oe30macHOro oOpasza
KU3HU, OTBETCTBEHHOE OTHOIIIEHHUE K CBOEMY 37I0POBBIO (30POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITUN U OTIbIXA,
perynsipHas (usnueckas aKTHBHOCTH), (U3UYECKOE COBEPIICHCTBOBAHUE MPH 3aHATUSIX CIOPTUBHO-03J0POBUTEIBHOM
NEeSATeNbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTHU TPYAOJIIOOUS, HHTEpPEC K pa3IMuHbIM cdepaM MpodhecCuoHaTbHON
NESATeNIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW M €€ TPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oyayiieit
npodeccud W peaau3oBBIBATh COOCTBEHHBIE J>KM3HEHHBIE IUIaHBI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTUYECKOMY
00pa3oBaHUI0 M CamMOOOpa30BaHUI0 HA MPOTSKEHUU BCEH >KU3HM, TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKUX 3a]la4 MaTeMaTUYECKON HaNpPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh JKOJOTHMYECKON KYJIBTYpPhl, MOHUMAHHE BIUSHUS COLHUAIBHO-DKOHOMUYECKHX TMPOIECCOB Ha
COCTOSIHUE MPUPOJIHON U COLIMATILHOM Cpefibl, 0OCO3HAHHUE II00ANIBHOIO XapakTepa dKOJOTUYECKUX MPoOeM, OpUEeHTAIHs Ha
NpUMEHEHHEe MaTeMaTUYeCKUX 3HAHUW NI pelleHus 3ajad B 00JacCTH OKPY’KaIoIIeH cpenbl, MIaHUPOBAHUE MOCTYIKOB U
OILICHKHU X BO3MO>KHBIX MOCJIEICTBHI NIl OKPY KAIOIEH Cpe/ibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOMU
NPAKTUKH, TOHUMaHWE MaTeMaTHUECKOW HaYKH Kak cephl YeIOBEUECKON IEATeTbHOCTH, TAMOB €€ pa3BUTHUS U 3HAUMMOCTHU
JUISL Pa3BUTHS ITUBUIN3ALMU, OBJAJICHUE S3BIKOM MAaTEMAaTHKH U MaTeMaTHYECKOW KyJIbTYypOHl KaK CpPEICTBOM ITO3HAHUS
MUpPa, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO M UCCIIEIOBATEIbCKYIO ACSITEIIbHOCTh MHIWBUIYAIIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
Ba3oBble JJoruuecKkue AeiicTBHUA:



BBISIBJISITh U XapaKTEPU30BaTh CYIECTBEHHbIC MPU3HAKK MATEMAaTUUYECKUX OOBEKTOB, MOHSATUM, OTHOIICHUN MEXIY
MOHATUAMU, (OPMYIUPOBATH ONpPECICHUS MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMA, OCHOBAHUS
1151 0000IIEHNS U CPAaBHEHUS, KPUTEPUU MPOBOIUMOIO aHAIH3a;

BOCIIPUHUMATh, (HOPMYJIUPOBATH U MPEOOPA30OBBIBATh CYXKACHHS: YTBEPAUTEIbHBIE W OTpPUIIATENILHBIC, €IMHUYHBIC,
YacTHBIC U O0IIKe, YCIOBHBIE,

BBISIBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TMPOTHBOpEUMs B (akTax, NaHHBIX, HAOIIOACHUSAX U
YTBEPKACHUSAX, TIPEeIaratb KPUTEPHUH JJIsI BBISIBICHUSI 3aKOHOMEPHOCTEHW U MPOTUBOPEUNI;

JienaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUEHUHN, YMO3aKITFOUSHUN
110 aHAJIOTHH,

IPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTeIbCTBA MATEMAaTHYECKUX YTBEPKIACHUHN (TIPSIMbIE U OT MPOTUBHOTO), BEICTPAUBATH
apryMEHTAINIO0, PUBOUTH MMPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOM 3ajaur (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUs, BbIOMpaTh Haubosee
MOJIXOSIINHN C YIETOM CaMOCTOSATENIBHO BBIJCICHHBIX KPUTEPHER).

ba3oBble ucciienoBaTe/ibCKue 1€MCTBHUS:

UCITOJIH30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUN MHCTPYMEHT TO3HaHUs, (HOPMYJIHPOBATH BOIPOCHI, (UKCUPYIOIITUE
IPOTUBOpPEUHUE, MPOOJIEMY, YCTaHABIMBATh UICKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, ApTYMEHTUPOBATh CBOIO TO3UIIMIO,
MHEHHE;

IIPOBOJIUTh CAMOCTOSITEILHO CIUTAHUPOBAHHBIH AKCIEPUMEHT, HWCCIEIOBAaHUE 10 YCTAaHOBJIEHHIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO 00BEKTA, SIBICHUS, MTPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEX Iy 00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIICHUS 1 BBIBOJBI IO pe3yabTaTaM IPOBEAEHHOTO HAOIIOACHNS, UCCIEIOBAHNSA,
OIICHUBAThH JIOCTOBEPHOCTD MOJTYUYCHHBIX PE3YIbTATOB, BEIBOJIOB U 000OIICHMIA;

MPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh MPEANOJIOKEHUS O €ro Pa3BUTUM B HOBBIX
YCIIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISBIIATH ACUIMTHI HHPOPMAIUH, JaHHBIX, HCOOXOIUMBIX JJIsl OTBETa Ha BOIIPOC M JIJIS PEIICHUS 3a1a4H;



BbIOMpATh MHPOPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, AHAJIM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (POPM IpEICTaBICHUS;

CTPYKTYPHPOBaTh HH(OpMALUIO, IPEACTABIATH €€ B pa3InNyHbIX (hopMax, WIUTFOCTPUPOBATh I'papUuecKy;

OLICHMBATh HaIEKHOCTh UH(POPMALIMH IO CAMOCTOSITENLHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U ()OPMYJIMPOBATH CYKJICHUSI B COOTBETCTBUU C YCJIOBUSIMU U LIEJIIMU OOIIIEHUS, ICHO, TOYHO, TPAMOTHO
BBIpa)XXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMs] IO XOAYy pEIICHHUsS 3ajayu,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B X0J1¢ 00CYXXJICHHS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOM TEMBbI, MPOOIEMBI, peIIaeMOi 3a71a4H, BHICKa3bIBATh
U7y, HaIlleJICHHbIE Ha TOWCK pEIIeHHUs, COTMOCTABIATH CBOM CYXICHMSI C CYXKICHUSMH JPYTrdX YYaCTHHUKOB JHAJIOra,
OOHApYKUBATh Pa3IMYUE U CXOJCTBO MO3UIUHN, B KOPPEKTHOU PopmMe GOpMYIUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTABIATh PE3YNbTaThl PEIIeHUs 3aJaud, SKCIEPUMEHTA, HMCCIeJAOBaHUs, MPOEKTa, CAMOCTOSATEIIBHO BHIOMPATh
dbopmaT BBICTYIUICHHS C yUETOM 3aja4 MPEe3eHTAUH U OCOOCHHOCTEN ayJUTOPUH.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeiicTBUS

Camoopranusanus:

COCTaBIIATH IUJIaH, QJTOPUTM pEIICHHs 3aJaud, BbIOMpATh CHOCOO pelieHuss ¢ y4E€TOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BIIAJICTh HABBIKAMY MO3HABATEIbHON PedhIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN U MBICIIUTEIBHBIX MTPOIIECCOB,
WX pe3yJdbTaTOB, BIAJACTh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS TPOIecca U pe3yiabTaTa PEIICHUS MaTEeMaTHYECKOU
3a/1a4H;

MpPEABUJIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPHU PEUICHUU 3aJa4l, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh HA
OCHOBE HOBBIX O0CTOSITEIbCTB, TAHHBIX, HAWJIEHHBIX OLINOOK, BHIABICHHBIX TPYAHOCTE;



OIICHHUBATb COOTBCTCTBUC PC3YyJjibTaTa HCJIM W YCIIOBUAM, OOBSICHSATH IIPpUYMHBI AOCTHIKCHUS HIIM HEAOCTUIKCHUA

PE3yJIbTATOB JIEATEIbHOCTH, HAXOJIUTh OIMOKY, JaBaTh OLEHKY IPHUOOPETEHHOMY OMBITY.

CoBMecTHas 1eATENbHOCTD:

MOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHOW W WHIWBHUIYaIbHOW pabOTHI MpPH pelIEHUWH y4eOHBIX 3ajad,
MPUHUMATH 1I€JIb COBMECTHOM ESITEIbHOCTH, MJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM padOThI, paclpeneisTh BUABI padoT,
JIOTOBapHUBAThCS, 00CYKIaTh MPOLIECC U PE3YNBTAT PadOThI, 00001IaTh MHEHUSI HECKOJIBKHUX JTIOJIEH;

y4acTBOBATh B IPyNIoBbIX (hopmax paboThl (00CYKIeHUSI, 0OMEH MHEHHI, «MO3TOBbIE IUTYPMbI» U UHBIE), BHIMOIHATD

CBOIO 4aCTb pa6OTBI U KOOPpAWMHHUPOBATH CBOU ﬂeﬁCTBHH C APYIr'UMHU YWICHAMU KOMAHIbI, OICHUBATH KaYCCTBO CBOCTO BKJIA/Zld B
O6H.IPII>1 MNPOAYKT IO KPUTCPUAM, C(l)OpMyJ'II/IpOBaHHBIM YU4aCTHUKAMHU BSaHMOHCﬁCTBHH.

NPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kinacca oOyqaromuiicst HAy4UTCS:

CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TIPU PEIICHHH 3a7ad U [POBEJACHHUU
MaTEMaTUYECKUX PACCYKJICHU;

NPUMEHSTh aKCUOMBI CTEPEOMETPUHU U CIECACTBUS U3 HUX MPHU PEIICHUH T€OMETPUUECKHUX 3a]1ay;

KJIacCU(UIUPOBATh B3aMMHOE PACIIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U
MJIOCKOCTEN B MMPOCTPAHCTRE;

CBOOOJTHO OIEPUPOBATH MOHSATUSMHU, CBSI3AaHHBIMHU C yIJIaMH B MPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE,
MEXY IPSAMOM U TJIIOCKOCTHIO;

CBOOOJTHO OMEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,

CBOOOTHO pacmo3HaBaTh OCHOBHBIE BUIbI MHOTOIPAHHHUKOB (MIpU3Ma, MUPaMHa, IPSIMOYTOJIBHBIN Mapauieienuen,
Ky0);

KJ1acCu(UIMPOBATH MHOTOTPAHHUKH, BEIOUpAasi OCHOBAHUS IS KJIacCU(PUKAIINN;

CBOOOTHO OTIEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C CEYCHHEM MHOTOTPAaHHUKOB TJIOCKOCTHIO;



BBINIOJIHATh MApajuIeIbHOE, LUEHTPAJIBHOE W OPTOrOHAJIBHOE MNPOEKTUPOBAaHUE (PUIYpP HA IJIOCKOCTb, BBIIOJIHSTH
n300pakeHus GUryp Ha MIOCKOCTH;

CTPOUTh CEYEHUS MHOTOIPAHHHUKOB pA3JIMYHBIMU METOJAMH, BBINONHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU H3
PUCYHKOB IIPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUHCIIATD IUIOIIANA MOBEPXHOCTEH MHOIOTPAaHHUKOB (IIpU3Ma, MUpPaMUJA), TEOMETPUUECKUX Tell ¢ MPUMEHEHUEM
dopmyur;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CHMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh U MIIOCKOCTh CHMMETPHUH, LIEHTP, OCh U
MJI0CKOCTh CUMMETPUU (DUTYPHI;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIIMMHU BEKTOPaM U KOOpAMHATAM B IIPOCTPAHCTBE;

BBITMOJHATH JEHCTBUS HaJl BEKTOpaMUu;

pemiarh 3aJadd Ha JI0Ka3aTelIbCTBO MAaTeMaTHYEeCKMX OTHOIICHHM W HaXOXXJIEHHWE TeOMETPUUYECKHX BEJIMYHWH,
OPUMEHSS HM3BECTHBIE METOAbl NpPHU PEIICHMH MAaTEeMaTUYeCKUX 3a7ad TOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

NPUMEHATh NPOCTEHIINE MPOrpaMMHBIE CPEIACTBA M 3JIEKTPOHHO-KOMMYHMKAIMOHHBIE CHCTEMBI IPU PELICHHUH
CTEpPEOMETPUYECKUX 3aa4;

U3BJIEKaTh, IPEOOPA30BBIBATh U MHTEPIPETUPOBATh HH(POPMALIMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX,
IIPEICTABICHHYIO HA YepTekax U pPUCYHKAX;

IIPUMEHATh IOJYYCHHBIC 3HAHMS HA IPAKTHKE: CPaBHUBATh M AHAJIU3UPOBATh PEAJIBHBIE CUTYallUH, NPUMEHSTH
W3yYEHHBIE MMOHATHS B MPOLIECCE MOMCKA PELIEHUS] MaTeMaTHYeCcKu c(hOopMyIMpOBaHHON NMPOOIEMBbI, MOJIEIUPOBATh
pealbHbIEC CUTYyallMH Ha A3BIKE T€OMETPUH, UCCIEA0BATh OCTPOCHHBIE MOJEIH C UCIOJIb30BAHUEM I'€OMETPUYECKUX
NOHATUHN U TEOpeM, afmapaTa aireOpsbl, pelaTh IPaKTUYECKUE 3a/1a4t, CBSI3aHHbIE C HAX0XK/IEHUEM T€OMETPUUIECKUX
BEJINYMH;

UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Tamax pa3BUTHs FEOMETPUM KaK COCTABHOM 4acTh (yHIaMeHTa pa3BUTHUSA
TEXHOJIOTUH.

K xonmy 11 kiacca o0yJaronuiicss HAyIuTCs:



CBOOOJIHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMHU C IIIMHAPUYECKON, KOHUYECKOU U ChepruUIECKON MOBEPXHOCTSIMH,
OOBSICHSITH CIIOCOOBI MOTYyUCHHUS;

ONEePUPOBATH MOHSITUSMHU, CBI3aHHBIMU C TE€JIAMU BPAILCHUS: IUIUHIPOM, KOHYCOM, c(hepoit U mapom;
pacrio3HaBaTh Tejia BpalieHus (WIMHAP, KOHYC, cepa U map) U 0ObIACHATH CIIOCOOBI MOTYyUCHUSI Tl BPAILICHUS;
KJ1accu(UIIMPOBATh B3aUMHOE PACIOIOkKEHUE chephl U MITOCKOCTH;

BBIYUCIISITh BEJIMYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB M TeJN BpalleHus, OO0bEMBI W IUIOMIAAU TMOBEPXHOCTEH
MHOT'OTPAHHUKOB U TEJ BpaIllCHUs, TEOMETPUUECKUX TEJ C TPUMEHEHUEM (HOPMYIL;

CBOOOJIHO ONEPUPOBATh TOHSATUSMH, CBS3aHHBIMU C KOMOMHAIIMSIMM TeJl BpaIlllEHWs] M MHOTOIPAHHUKOB:
MHOTOTPaHHUK, BIIMCAHHBIA B cepy W ONMUCAHHBIA OKOIO cepbl, chepa, BIHUCaHHAS B MHOTOIPAHHUK WJIU TEJO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXY TIONIQISIMUA MIOBEPXHOCTEN U 00bEMaMHU MOJOOHBIX TET,;

n300pakaTh M3y4aeMble (PUTYPHI, BBIMOJIHATH (BBIHOCHBIE) TIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
dburyp: Buja cBepxy, COOKy, CHU3Y, CTPOUThH CEUEHUS TEJl BpallleHUS;

U3BJIEKAaTh, UHTEPIPETUPOBATH U NMPe0Opa30BbIBATh HHGOPMAIIHIO O MTPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax,
NPEJICTABIICHHYIO HA YepTekKaxX U PUCYHKAX;

CBOOOTHO OMEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJHATH OTEPalMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

penaTh TeOMETPUUECKHUE 3a/1a4i Ha BBIYUCIICHUE YTIIOB MEXAY MPSMBIMU U IUIOCKOCTSIMU, BBIYMCICHUE PACCTOSTHUN
OT TOYKH JI0 TJIIOCKOCTH, B 1I€JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOIa TIPU PEIICHUH;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C JBUKEHUEM B IPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKCHUI;
BBITIONIHATh HW300PaKEHHUS MHOTOTPAHHMKOB M TEN BpAIIEHUS TMpPH MapaieTbHOM TEpPEeHOCE, IEHTPATbHOU
CUMMETPHH, 3€PKATHHOM CUMMETPHUH, TIPH MIOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus MOI00MS;

CTPOUTH CE€YEHUSI MHOTOTPAHHUKOB M TEJI BPAILICHUS: CEUCHUs WIMHAPA (MapajyIebHO UM NEPHIEHIUKYISIPHO OCH),
cedyeHus1 KoHyca (MapasuiesibHble OCHOBAHUIO U MPOXOISIIKNE Yepe3 BEPIIMHY), CEUCHHUS 11apa;



KCIMOJIB30BATh METOIbI IOCTPOCHUSI CEUEHUI: METO/I CJIEIOB, METOJl BHYTPEHHETO MPOECKTUPOBAHHUSI, METO]I IEPEHOCA
CEKyILIEH MIIOCKOCTH;

JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKIACHHUS;

MIPUMEHSITh T€OMETpUUYECKUE (PaKThI JJIsl PEIICHUS] CTEPEOMETPUUECKUX 3ajad, MPE/IoIararoiux HECKOJIbKO I1aroB
pelieHus, eclid YCIOBUS IPUMEHEHHUS 3a/1aHbl B SIBHOW U HESABHOU (opMme;

pelaTh 3a1a4M Ha JOKA3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUM Y HAXO0KJAECHUE T€OMETPUYECKUX BEJIUYNH;
NPUMEHATh  MPOTrPaMMHBIE  CPEACTBA W JJIEKTPOHHO-KOMMYHMKAI[MOHHBbIE  CHCTEMBl IIPU  PEIICHUU
CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHATH TOJYYCHHBIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh, AHAJIM3UPOBATH M OICHUBATH pPEaJbHBIC CHUTYAIlUH,
NPUMEHATh HW3YYCHHBIE TIOHSTHUS, TEOPEMbI, CBOWCTBA B IMPOLECCE IMOMCKA PEIICHUS MaTeMaTU4YECKU
chopMyJIUpOBaHHOW TIPOOJEMBI, MOJEIUPOBATh peajdbHbIE CUTyalldMd Ha fA3bIKE TE€OMETPUHU, HCCIICIOBAThH
MOCTPOCHHBIC MOJCIM C HCIOJb30BAaHUEM TIE€OMETPUUYCCKUX TOHSATHNM M TEOpeM, ammapaTra anreOpbl, peniath
MPaKTUYECKHUE 3a7]a4H, CBSI3aHHbIC C HAXOXK/ICHUEM T€OMETPUUYECKUX BEJIUYNH;

UMEThb TIPEACTaBICHUS 00 OCHOBHBIX JdTallax Pa3BUTHS T'€OMETPHHM KaK COCTaBHOM 4YacTH (pyHIaMeHTa pa3BUTHUS
TEXHOJIOTHM.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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