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MHNOACHUTEJBbHASA 3AIITUCKA

I'eomeTtpust sBiIsieTCsl OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHETO 001IEro 00pa3oBaHus, TaK
Kak o0ecredrBaeT BO3MOXKHOCTb HM3YUYEHHs NHUCLUUIUIMH €CTECTBEHHO-HAYYHOM HANpaBiICHHOCTH U
IIPEIMETOB T'YMaHUTApHOTO IUKJA. [IOCKOJIBKY JOrMUECKOe MBIIUIEHHE, (OPMHUPYEMOE NPH U3YUECHUH
00y4aroIUMUCS MOHSITUHHBIX OCHOB F€OMETPHUH, MPH J0KA3aTEIbCTBE TEOPEM U TIOCTPOEHUH IIETTIOUKU
JIOTUYECKUX YTBEPXKICHUN NPU PELIEHUH I€OMETPUUECKHUX 3a7a4y, YMEHUE BBIIBUIATh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEJICTBEHHO HCIOJb3YIOTCS NPH PELICHUH 3aJa4 €CTECTBEHHO-HAy4yHOIro LMKJA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Lenp ocBoeHus mporpaMmbl ydeOHOro Kkypca «l'eomerpusi» Ha yriiyOJE€HHOM YypOBHE —
pa3BUTHE WHAMBHUIYAIbHBIX CIIOCOOHOCTEH OOydalolmMXCsl TpH HM3YYEHUH TE€OMETpPHH, Kak
COCTABJIAIONIEH TIpeIMeTHOW obmacth «Marematnka W HWHPOPMATHKa» dYepe3 oOecredyeHHe
BO3MOXKHOCTH NPUOOpPETEHUS M UCIOJB30BaHUA Oosiee TIyOOKMX TE€OMETPHUECKUX 3HAHUM U
NeHCcTBUH, CHEeHU(PUUHBIX TE€OMETPUH, M HEOOXOAMMBIX sl YCHELIHOro NpoQecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOTO C HCIIOJIb30BAaHUEM MAaTEMaTHKH.

[IpuopuTeTHBIMU 3aayaMM Kypca T'€OMETPUM Ha YINIYOJEHHOM YpPOBHE, PACIIMPSIOIIUMHU U
YCHUJIMBAIOIIUMH Kypc 6a30BOTO YPOBHSI, SIBIISIOTCS:

paclIupeHue MpeACTaBICHUsI O FeOMETPUU KaK 4acTH MUPOBOM KyJIbTypbl M (OpMHpOBaHUE
OCO3HaHHUS B3aUMOCBS3U T€OMETPUU C OKPYKAIOIIUM MHUPOM;

(dbopMHpOBaHHE TPEACTABICHHUS O NPOCTPAHCTBEHHBIX (UIYypax Kak O BaKHEHIIUX
MaTEMaTUYECKUX MOJEJAX, MO3BOJISIOUIMX ONUCHIBATH M HM3y4yaTh Pa3HbIE SBJICHUS OKPY>KaIOIEro
MUpa, 3HaHHE NOHATUIHOTO anmnapata 1o paszaeny «CrepeoMeTpus» ydaeOHOro Kypca reoMeTpHuu;

(dbopMHpOBaHHE YMEHHS BJIAZIETh OCHOBHBIMHU TOHSTHSIMH O TPOCTPAHCTBEHHBIX (PUTYpax M MX
OCHOBHBIMM CBOMCTBAaMH, 3HaAHHE TeopeM, (OopMya M yMEHHE MX HPUMEHSTb, YMEHHUS JOKa3bIBaTh
TEOPEMbI U HaXOUTh HECTAHJAPTHBIE CIIOCOOBI PELLICHUS 3a4a4;

¢dbopMHpoBaHHE YMEHMs pAcllO3HaBaThb Ha 4YepTekax, MOJENAX U B peallbHOM MHpe
MHOTOTPAaHHUKU U TeJla BPALLEHUS, KOHCTPYUPOBATh FEOMETPUUECKHE MOJIETIH;

¢dbopMHpOBaHHE TOHUMAHHS BO3MOXKHOCTH AaKCHOMAaTHYECKOIO IOCTPOEHUS MaTeMaTHYECKUX
Teopuit, pOpMUPOBAHNE IOHUMAHUS POJIM AKCMOMATUKHU MIPU MIPOBEJIEHNUHU PACCYKICHU;

(dbopMHpOBaHKE YMEHUS BJIaJIeTh METO/IaMH J0KA3aTEIbCTB U aITOPUTMOB PEILIEHUs, YMEHUS UX
MIPUMEHSITh, IPOBOAUTH JOKA3aTEIbHBIE PACCY)KIEHUS B XOJE€ PELICHUs] CTEPEOMETPUUECKUX 3aJad U
3aJad € MPAaKTUYECKHUM COJAEp)KaHUeM, (OPMHUpPOBAHME IMPEJICTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCTB NP  OOOCHOBAaHMM MAaTEMaTHYECKUX YTBEPKACHUM U POJU AKCUOMAaTUKU B
IIPOBEJICHUY I€AYKTUBHBIX PaCCYKIACHMI;

pa3BUTHE U  COBEPLICHCTBOBAHME WHTEUIEKTYQJIbHBIX U  TBOPUECKHX CIOCOOHOCTEH
o0yyaromuxcs, NO3HaBaTEIbHON aKTUBHOCTH, UCCIIEJOBATEIbCKUX YMEHUN, KPUTUUHOCTH MBILUICHUS,
UHTEpeca K U3Yy4eHUIO T€OMETPUH;

¢dopmupoBaHue  (QYHKIMOHAJIBHOW  TIPaMOTHOCTH, PEJIEBAHTHON TIE€OMETpPHU:  YMEHHUs
pacno3HaBaTh IPOSBIECHUS T€OMETPUYECKUX IOHSATHI, OOBEKTOB M 3aKOHOMEPHOCTEW B peasbHbIX
KM3HEHHBIX CUTYalUsX U MPH U3YYEHUH JIPYIHX Y4eOHBIX INPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOAEIUPOBAHUSA DPEATbHBIX CHUTyallUd, HMCCIEIOBAHUSA IIOCTPOCHHBIX MOAEIEH,
MHTEPIIPETALIMH [TOJIyYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEp)KaTEIbHBIMH JIMHUAMHU ydeOHOro Kypca «['eomerpusi» B 10—11 kmaccax
aBiAroTes: «lIpsiMple M IIOCKOCTH B TNPOCTPAHCTBE», «MHOrorpaHHuku», «Tena BpaleHUs»,
«BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «J|BUKEHHS B IPOCTPAHCTBEY.

CohopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMETh OINEPUPOBATH TMOHATHAMUY,
peJIeBaHTHBIMU T'€OMETPUH Ha yriayon€éHHoM ypoBHe oOyuenus B 10—11 kmaccax, OTHOCHUTCS KO BCEM
COJIepXKATEIbHBIM JIMHUAM y4eOHOro Kypca, a (JOpMHpPOBAHUE JOTMUECKUX YMEHUH pacrpeensercs
HE TOJIBKO IO COJEp)KaTeNbHBbIM JIMHUSM, HO M IO rogaM oOydeHus. CojepxaHue oOpa3oBaHHS,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3ylbTaTaM ocBoeHHs DenepanbHO paldoyeil mporpammel,
pacnpesieI€HHbIM [0 roJjaM 00y4eHusi, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUIHMAIBHBIM ~ BOTIpOcaM  OOydaromryecss OoOpamjaJuch HEOJHOKPATHO. ITO  TO3BOJISET
OpraHu30BaTh OBJAJEHUE TIE€OMETPUUECKUMHM IOHATHSAMM M HaBbIKAMU IIOCJIEJIOBATEIBHO U



MIOCTYIATENbHO, C COOIIOIEHUEM MTPUHIUIA TPEEMCTBEHHOCTH, a HOBBIEC 3HAHUS BKJIIOYATh B OOLIYIO
CHUCTEMY T'€OMETPHUYECKUX MPEJCTaBICHUNA OO0yJaromuxcs, pacmupsiss U yrayomss e€, obOpasys
IIPOYHBIE MHOXECTBEHHBIE CBSI3U.

[epexox K U3y4EHHUIO TE€OMETPUHN Ha YIITYyOJIEHHOM YPOBHE IO3BOJISIET:

co3naTh ychnoBus g AuddepeHnManuu  00y4eHUs, IOCTPOEHHUS  HMHIUBUAYaJIbHBIX
00pa30BaTEeNIbHBIX MPOTPaMM, OOECTICYHUThH YIIyOJIIEHHOE HM3Y4YeHHE T'€OMETPUH KaK COCTaBIISIOIICH
yueOHoro npeamera «MaTeMaTuKa;

MOJTOTOBUTh OOYYAIOUIMXCS K MPOJODKEHUIO HM3YYCHHsST MaTeMaTHKH ¢ Yy4€ToM BBIOOpa
Oynymel mnpodeccun, oOecrednBas IMPEEMCTBEHHOCTh MEXAy OOmuUM H MpodheCcCHOHATBLHBIM
o0Opa3oBaHUEM.

Ha u3yuenue yuebHoro kypca «l'eomeTpus» Ha yray0n€HHOM ypoBHe otBoauTcsa 204 vaca: B 10
kiacce — 102 gaca (3 yaca B Heneno), B 11 kmacce — 102 gaca (3 yaca B Hefeno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsMas, INIOCKOCTb, MPOCTpaHCTBO. [loHsTHe 00
AKCHOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUSA U3 HUX.

B3aumHOe pacmonokeHue MpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOUIMECs, Iapajule]IbHBIE U
cKkpemuBamomuecss npsmelie. [lpusHaku ckpemmBaromuxcs NpsAMbIX. [lapauiebHOCTE HPSMBIX U
IUIOCKOCTEHN B MPOCTPAHCTBE: MapajlIeIbHbIE IPSIMbIE B IPOCTPAHCTBE, IAPAJUIEIBHOCTD TPEX MPSAMBIX,
[apajuIeIbHOCTh  OPSIMOM M IUIoCcKocTH. [lapamnenbHoe M LEHTpanbHOE IMPOEKTUPOBAHUE,
n3zobpaxenue ¢uryp. OCHOBHBIE CBOICTBA MapaslIeNbHOrO MPOEKTUpoBaHUs. M300paxeHue Guryp B
[apajuIeIbHOM TPOEKIMH. YTIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJd MEXKIAYy IpPSMBIMU B
npoctpaHcTse. llapamienbHOCTh IUIOCKOCTEN: NapajulesbHbIE IUIOCKOCTH, CBOMCTBA NMapalIeNIbHBIX
wiockocteit. [Ipocrelimme npocTpaHCcTBEHHBIE (UTYpPHI HAa IUIOCKOCTH: TETpa’Jlp, Mapajuiesenune],
IIOCTPOCHHUE CEYECHU.

[lepnenauKyIsIpHOCTh NMPSAMOM M IUIOCKOCTH: IEPIEHIUKYISPHBIE IMPSMBIE B IIPOCTPAHCTBE,
IIPSAIMBIE TIAPAJIJIEIbHBIEC U NIEPIIEHAUKYIISAPHBIE K IIJIOCKOCTH, IPU3HAK MEPIEHAUKYIISIPHOCTU IPAMON U
IUIOCKOCTH, TeOopeMa O NPSIMON NMEPHEHIUKYISIPHON IUIOoCKOCTH. OpTOroHalbHOE NMPOEKTHPOBAHHUE.
[lepneHauKyIsp U HAKIOHHBIE: PACCTOSHUE OT TOYKU 0 IUIOCKOCTH, PACCTOSHHUE OT MPSAMOU 10
IUIOCKOCTH, MpPOeKIus (Urypbl Ha IJIOCKOCTh. [leprneHauKyIsspHOCTh IUIOCKOCTEH: MpHU3HAK
MIEPIEHIUKYJIAPHOCTHU ABYX IIIOCKOCTEN. Teopema o TpéX NneprneHauKynsapax.

VYTIIIBl B IPOCTPAHCTBE: YTOJI MEXKY IPSIMOM M IUIOCKOCTBIO, ABYTPAHHBIM YrOJl, TMHEHHBIN yroil
IBYTpaHHOrO yria. TpéxrpaHHblii 1 MHOTOrpaHHbIe yriibl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPAaHHOTO
yraa. CBoiCTBa IMJIOCKUX U ABYIPAaHHBIX YIJIOB TPEXIPAaHHOTO yria. Teopembl KOCHHYCOB U CHHYCOB
JUIsL TPEXTPAHHOIO yIJa.

MHOrorpaHHUKHU

Bunbl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosbHas mpusma, npsmas U
HAKJIOHHAs MPU3MbI, OOKOBas W MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapanenenumnes, npsMOYyroabHbINA
napajuleJienunes U ero cpoiicTBa. Kparwailline myTd Ha MOBEPXHOCTH MHOTrOrpaHHHka. Teopema
Oiinepa. [IpoctpanctBenHas teopema [ludaropa. [Mupamuma: n-yrompHas mupamuaa, TpaBUiIbHAS U
yceu€HHas nupamuabl. CBoiicTBa pédep M OOKOBBIX TpaHeW NMpaBUIbHOM mupamuibl. [IpaBuibHbIE
MHOTOTPaHHUKU: NPaBUJIbHAS IPU3Ma U NIPaBWIbHAA IUPAMKJIA, IPAaBUIIbHAS TPEYTrojbHAs MHpaMHUAa
U MIPaBUJIBHBIN TeTpasp, KyO. IIpeacraBienre o npaBUIbHBIX MHOTOTPAHHUKAX: OKTA3P, JOACKad P
U UKOCAdIP.

Bbrunciienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriuel. [lnomans OGokoBOiA
MMOBEPXHOCTH W TIOJIHOW MOBEPXHOCTH MPSMON MPHU3MBI, TUIOIIAh OCHOBAHMMA, TeopemMa O OOKOBOI
MOBEPXHOCTU TMpsIMON mpu3Mbl. [l1omans OGOKOBOM MOBEPXHOCTH M TOBEPXHOCTH IMPABUIBHOMN
MIUPAMUJIBL, TEOPEMA O IJIOMAAN YCEYEHHONW TUPAMHUIBI.

CuMMeTpust B TIPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM IPABWIBHBIX MHOI'OI'DAHHHUKOB.
CuMMeTpHs B IPaBHJIBHOM MHOTOTPAHHUKE: CHMMETPHS MapajulesenuIesa, CAMMETPHs IPABUIIBHBIX
IIPU3M, CHMMETPHS IPABWIBHON ITUPaMU/IBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NMPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE U ITPOTUBOIIOIOKHO HAIIPABIECHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB.
JIeHCcTBHSL C BEKTOpaMH: CIIO)KCHHUE W BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOpPOB,
YMHOXEHHE BEKTOpa Ha uucio. CBoiCTBa cl0KeHUs BEKTOpoB. CBOICTBA YMHOKEHHUS BEKTOpa Ha
yucno. Ilonstue komrutanapHele BeKTOpHIL. IIpH3HaKk KOMIUTaHapHOCTH TpEX BeKTOpoB. [IpaBmio
napajlenenunena. Teopema O paslIoKEHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpsimoyronbHast cucreMa KoopAauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. CBSI3b MEXAY
KOOpJAMHATaMM BEKTOPA U KOOpAWHATAMM TOYEK. YTOJ MEXKAYy BekTopamu. CKalsIpHOE NMPOU3BEACHUE
BEKTOPOB.



11 KJIACC

Tena Bpauenus

[lonsiTHSA: UWIMHApPUYECKAs  TIOBEPXHOCTh, KOHHMYECKAass TMOBEPXHOCTh, cepuyeckas
MMOBEPXHOCTh, OOpa3yrolie MoBepxHocTel. Tenma BpalleHHs: HMUIUHAP, KOHYC, YCEUEHHBIA KOHYC,
cthepa, map. BzammHoe pacmonoxenue cdepsl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe.
N300paxeHune Ten BpallleHUs Ha TUIOCKOCTH. Pa3BépTka munuHApa u KoHyca. CummeTpus cdepsl u
mapa.

O0BvéMm. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME NPAMOYrOJBHOIO
napasuienenumneaa u ciaeacTsus u3 He€. O0bEM NpsIMON U HAKIOHHOW MPU3MBI, IWINHIPA, TUPAMUIbI
u koHyca. O0BEM 11apa ¥ IapoBOTr0 CETMEHTA.

KomMOunamuu Ten BpalieHus ¥ MHOTOTPaHHUKOB. [Ipu3Ma, BnucaHHas B IWJIMHID, OMHCAHHAS
okoyo muuHApa. Ilepecedenue cdepsl U mapa ¢ wiockocTeio. Kacanue mapa u cepsl mI0CKOCTHIO.
[lonsiTe MHOTOTrpaHHMKA, OTIMCAHHOTO OKOJIO cepbl, chepbl, BIMCAHHON B MHOTOTPAaHHHUK WJIU TEJIO
BpalllCHUS.

[Tnomanes MOBEPXHOCTHM WWIMHApPA, KOHyca, momanb chepsl u e€ dacteit. [lomobOue B
npoctpancTBe. OTHOMIEHUE 00BEMOB, IJIOMIA/IeH MOBEepXHOCTEH Moa00HBIX ¢uryp. [IpeobpazoBanue
nonobusi, romoretusi. PemieHwe 3a7ad Ha TUIOCKOCTH C UCHOJIB30BAaHHUEM CTEPEOMETPHUECKHUX
METOJI0B.

[TocTpoeHue ceyeHM! MHOTOTPAHHUKOB U TEJ BpAIllEHUs: CEUCHUS HUIUHApA (mapajuiebHO U
NEPNEHIUKYJIIPHO OCH), CEYEHMs] KOHyca (MapajieibHbIE OCHOBAaHUIO U IMPOXOASINE dYepes
BEpIIMHY), CEUEHHUS IIapa, METOAbl IMOCTPOCHMSI CEUYECHHUW: METOJ CIJIEJOB, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMSI, METO/1 IEPEHOCA CEKYLIEH MITOCKOCTH.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

Bextopsl B mpoctpaHcTBe. Omnepauuu Haja BEKTOpaMH. BeKTOpHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOrO yMHOXeHHs. [IpsMoyronbHas cucTeMa KOOpAWHAT B MPOCTPAHCTBE.
Koopaunatel Bektopa. Paznoxenume BekTtopa mo 06asucy. KoopInHAaTHO-BEKTOPHBI METOA TpHU
pEIICHUY TEOMETPUUYECKUX 3a/1a4.

J[BU:KeHUsI B TPOCTPAHCTBE

JIBmxenus mpocTtpancTBa. OroOpaxkenus. [[Buxenus u paBeHCTBO ¢uryp. OOmiue cBoiicTBa
JIBW>KCHUW. Buabl JIBMKEHUN: MapaJUIebHbIA MEPEHOC, LEHTpalbHasi CUMMETPHUSA, 3€pKaJIbHAs
CUMMETpUS, TOBOPOT BOKPYT mpsimoii. [IpeoOpazosanus mogobus. [Ipsmas u cdepa Ditnepa.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHbB) HA YPOBHE CPEJHETO OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATHI

1) rpazknanckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTH TPAXKIAHCKOW MO3UIMU O0YYArOMIErocss KaK aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOro OOIIecTBa, MPEACTABIEHUE O MaTeMaTHYECKHMX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP TPa’KAAHCKOTO OO0IIECTBa (BBIOOPHI, OMPOCHl U JIPYTOe),
YMEHHE B3aUMOJICHCTBOBATh C COIUAIBHBIMU HHCTUTYTAMH B COOTBETCTBHHM C HX (YHKIUSMU U
Ha3HAYCHUEM,;

2) naTPpUOTHYECKOEe BOCIIMTAHME:

c(OpPMUPOBAHHOCTh POCCUHCKON TI'pa)aHCKOW HIEHTHUYHOCTH, YBAXKEHHMsSI K IPOILJIOMY U
HACTOSIIEMY POCCHMCKON MAaTeMaTHK{, LIEHHOCTHOE OTHOIIEHHE K JOCTHIKEHUSIM POCCUHCKHX
MAaTEMATHUKOB U POCCHICKOW MaTeMaTUYECKOW IIKOJIbI, UCHOJb30BAHUE 3THX JOCTHXKCHUN B APYIHUX
HayKaX, TEXHOJIOTHUSX, Cepax SIKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHME JYXOBHBIX LEHHOCTEH POCCHICKOro Hapoja, C(OPMHPOBAHHOCTH HPABCTBEHHOT'O
CO3HaHMSI, ’TUUECKOT0 MOBEJACHHUSI, CBI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUN HAYKU U
JesITeIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOSHHE YCTOWYMBOTO OYIyILIETo;

4) 3cTeTH4ecKkoe BOCIINTAHHUE:

ICTETUUYECKOE OTHOIIEHHE K MHpY, BKJIIOYass ICTETUKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
Oo0OBEKTOB, 3a/a4, PpELICHUH, pacCyXIEHUI, BOCIHPUUMYHMBOCTH K MaTEMaTHYECKUM acleKTaM
Pa3IUYHBIX BUJOB HCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OPMHPOBAHHOCTh YMEHUS NPUMEHITh MaTeMaTHUECKUE 3HAHHUS B MHTEpecax 370pOBOrO H
6e3omacHOro oOpa3a »KU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3[J0POBBIO (3/I0pOBOE MHUTAHHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, peryisipHas ¢u3nMueckas aKTUBHOCTb), (pusmueckoe
COBEPUICHCTBOBAHUE MIPH 3aHIATHUSIX CIOPTUBHO-03/JOPOBUTEIBLHON €A TEIBHOCTHIO;

6) TpyoBoe BocnuTaHHE:

TOTOBHOCTh K TPYAY, OCO3HAHHME LEHHOCTU TPYAOIIOOUsS, MHTEpPEC K Ppa3M4YHbIM cdepam
npoeCCHOHAIBHON JIeATEIbHOCTH, CBA3aHHBIM C MaTEeMaTUKON M e€ MNPUIIOKEHUSMH, YMEHUE
COBEpIIATh OCO3HAHHBIM BHIOOP Oyaymied mpodeccuyu W pean30BBIBATh COOCTBEHHBIC >KM3HEHHBIC
IUTaHBl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHDKEHUM BCEW KU3HU, FOTOBHOCTh K AKTHBHOMY YYACTHIO B PEHICHUM MPAKTHUYECKUX 3a1a4
MaTeMaTHYECKON HalpaBIeHHOCTH;

7) 3K0JI0THYECKOE BOCTIUTAHME:

c(OPMHPOBAHHOCTh  JKOJOTMYECKOW  KYJAbTYPHI, IOHMMaHUE  BIUSHHUS  COLMAIBHO-
SKOHOMHYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOAHON U COIMANIBHOM Cpeibl, OCO3HAHKE TI100aTbHOTO
XapakTepa SKOJIOTUYECKUX MpoOJIeM, OpUEHTAlWs Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HaHUM A
pelieHus 3a7a4d B 00J1acT OKpY Kaloueil cpe/ibl, MIaHUPOBAHUE MOCTYIKOB U OIICHKU UX BO3MOKHBIX
MIOCJICJICTBUM JUIsl OKpY KAIOLIEH cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS
HayKd M OOILECTBEHHOM MPaKTHKH, NOHMMaHHE MaTeMaTH4YeCKON HaykM Kak cdepbl deaoBedecKoi
NeSITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTH JJIsl pa3BUTHS LIMBWIM3ALIUU, OBJIAJIEHUE S3BIKOM
MaTeMaTUKd M MaTEMaTHYECKOM KyJIbTypoM KakK CpEACTBOM IO3HAHMA MHpa, T'OTOBHOCTH
OCYIIECTBIISTh MPOEKTHYIO U UCCIIEI0BATENIbCKYIO JESATEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI
Ilo3HaBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe JeliCTBUS

Ba3oBble JiornuecKkue 1eMCTBUSA:

BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTHUYECKHX OOBEKTOB, MOHSATHH,
OTHOLICHUH MEXAYy TMOHATHAMHU, (QOPMYIUPOBaTH ONpEACNCHHs MOHATHM, YyCTaHABIUBATbh



CYLIECTBEHHBI MNpHU3HAK KJacCU(UKALUKA, OCHOBAaHUS [UIsl OOOOUICHHS M CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

BOCIPUHUMATh, (OpPMYIUpOBaTH U MPeoOPa3OBBIBATh CYXKACHUSA: YTBEpAUTENbHbIE U
OTpHIATENbHBIC, CANHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC;

BBISIBJISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B (PaKTax, JaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSAX, TMpEAIararb KPUTEPUH IS BBISBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEYUI;

JenaTh BBIBOJBI C HCHOJB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOUEeHUH, YMO3AKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITENILHO JI0KA3aTEIbCTBA MAaTEMAaTUUECKUX YTBEPXKICHHM (MpsSMble U OT
MIPOTUBHOTO0), BBICTPANBATh apryMEHTALIMI0, TIPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY)KJICHUSI M BHIBOIBI,

BBIOMpaTh crmoco0 pemieHus yueOHOU 3ajauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHS,
BBHIOMPATh HaNOO0JIeEe MOIXOIAIINN C YYETOM CaMOCTOSITENIEHO BBIICIEHHBIX KPUTEPHUEB).

Ba3oBrble uccienoBarejlbCcKue NeiCTBUA:

WCIIOB30BaTh BOIPOCHl KAaK HCCJIEAOBATEIILCKUN HWHCTPYMEHT IO3HAHHS, (OPMYITHPOBATH
BONPOCHL, (UKCHUPYIOIIME MPOTHBOpEYHE, NpoOJieMy, yCTaHABIUBAaTh KMCKOMOE U JIaHHOE,
(hopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIUIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIEIOBAHUE 110 YCTAHOBJIECHUIO
OCOOEHHOCTEN MaTeMaTHYECKOTO OOBEKTa, SIBICHUS, MPOIECCa, BBISBICHUIO 3aBHCHMOCTEH MEXITY
00BEKTaMU, SIBJICHUSIMH, MTPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBAaTh OOOOIIEHUST W BBIBOJABI MO pe3yjibTaTaM TMPOBEIEHHOTO
HAOJIIO/ICHUsI, WCCJEIOBAHUs, OILIEHHWBATh JOCTOBEPHOCTh IMOJIYYCHHBIX PE3YNIbTAaTOB, BHIBOJOB U
000011eHHI];

MIPOTHO3UPOBATh BO3MOXHOE PA3BUTHE MPOILECCA, a TAK)KE BBIABUTATH MPEIIOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATH JEPUIIUTH MHGOPMAIMH, JAaHHBIX, HEOOXOIMUMBIX IJIi OTBETa HA BONPOC M JUIA
peuieHus 3a/1auu;

BRIOMpaTh ~ WHGOPMAIIMIO W3  WCTOYHHUKOB  PA3JIMYHBIX  THIOB,  AHAJIM3UPOBATH,
CUCTEeMAaTH3UPOBATh M UHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IMIHBIX BHIOB U JOPM MPEACTABICHUS;

CTPYKTYpPUPOBaTh MHGOPMAINIO, TPEACTABIATh €€ B Pa3IMUHbIX (QopMax, WILTIOCTPHPOBATH
rpaduvecKu;

OLICHHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOATENBHO CHOPMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE el CTBUS

Oo0uienne:

BOCIIPUHUMATH U (hOPMYIIUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBHUSIMH U LIETSIMU OOIIECHUS,
SICHO, TOYHO, I'PaMOTHO BbIpAXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX WM IMHMCBMCHHBLIX TCKCTAaX, OaBaTb
MOSICHEHHSI 110 XOAY pelIeHHsI 3a]a4i, KOMMEHTUPOBATh MOJYUYEHHBIH Pe3yNbTaT;

B X0JI€ OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbI, MPOOJIEMBI,
pemaeMoix'I 3a/la4i, BBLICKA3bIBATh MHJCHU, HALCJICHHBIC Ha IIOUCK PpPCHICHUSA, COIIOCTABJIATH CBOU
CYXKACHHUSI C CYXKICHHSIMH APYrUX YYaCTHUKOB JAHaliora, OOHApYXUBaTh pa3iMuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMme GOpMyIHPOBATH PAa3HOTIACHS, CBOU BO3PAKECHUS;

MPE/CTaBIATh PE3yJbTaThl pEIICHUs 3a/Jayd, OSKCIepUMEHTa, WCCIIEeIOBaHMs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (hopMaT BBICTYIUICEHUS C Y4YETOM 3ajau Npe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

PerynsiTuBHbBIC YHHBepCaJbHbIC y4eOHbIE AeliCTBUS

Camoopranuzanmus:

COCTaBJIATh IUIAH, AITOPUTM pELICHUs 3a7ayd, BBIOMPATh CIOCOO peleHus ¢ Y4EToM
UMEIOLUXCSI PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH ¢ y4€TOM HOBOW MH(pOPMALIUH.



CaMOKOHTPOJIb, IMOLIMOHAIbHBIH HHTEJJIEKT:

BJIaJIeTh HAaBBIKAMU I1O3HABATEIBHON pe(IIEKCHH KaK OCO3HAHMS COBEPIIACMBbIX JIEHCTBHNA H
MBICIIMTEIbHBIX IPOLECCOB, UX PEe3yJbTaTOB, BIaJeTh CHOCOOAMHM CAMOIPOBEPKH, CaMOKOHTPOJIS
IpoLecca 1 pe3ysbTaTa pelleHHsl MaTeMaTU4eCKON 3a/1auH;

IIPEIBUIETh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHMKHYTH IIPH PEIICHUU 3aJadd, BHOCHUTH
KOPPEKTHBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3y/IbTAaTa LIEJIN U YCIOBUSIM, OOBSCHATH IPUUMHBI JOCTHXKEHUS WIN
HEJIOCTHXKEHHS pe3yJbTaTOB JEATEJbHOCTH, HAXOOUTh OIIMOKY, JaBaTh OLIEHKY NPHOOPETEHHOMY
OTIBITY.

CoBMecTHAs 1€ATEJBHOCTD:

IIOHMMATh U HCIIOJIb30BAaTh IPEUMYIIECTBA KOMAHAHOM M HWHAMBUAYAJIbHOM pabOThl IpU
peleHnH y4eOHbIX 3a]a4, IPUHUMATh 11e€Jb COBMECTHOM J1EATEIbHOCTH, MJIAHUPOBATh OPraHU3ALUI0
COBMECTHOM paboThl, pacIpeessiTh BUIbI padoT, JOroBapuBaThecs, 00CYKIaTh MPOLECC U PE3YJIbTaT
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYHIOBBIX (opmax paboTsl (0O0CYXKIeHHs, OOMEH MHEHHH, «MO3TOBBIC
LITYPMBI» U UHBIE), BBIIOIHATH CBOI YacTh pabOThl M KOOPAMHUPOBATh CBOU JEHCTBUS C IPYTUMHU
YJIeHaMHd KOMAaHJpl, OIIEHMBAaThb KAadeCTBO CBOEr0 BKJIaJa B OOIMMHA MNPOAYKT IO KPUTEPUSM,
c(OopMyIHUPOBaHHBIM YYaCTHUKAMH B3aUMOECHCTBUS.

INPEIMETHBIE PE3YJIbTATHI

K xomniry 10 kiaacca oOydarommiicss HAyYUTCS:

o CBOGO,Z[HO OonecpupoBaTb OCHOBHLIMU NOHATUAMH CTCPCOMCTPUH IIPpU PCHICHUM 3aJdad U
NPOBEICHUN MaTEMAaTUIECKUX PACCYKICHHI;

® [PUMCHATH AKCHOMBI CTCPCOMETPUN U CICACTBUA N3 HHUX IPU PCIICHHUU T'€COMCTPUUYCCKUX
3aja4;

e Kiaccu(UIMpPOBaTh B3aUMHOE PACIOJIOKECHHUE NPSMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

° CBO6OZ[HO ONnCprupoOBaTh MNOHATHUAMH, CBA3AHHBIMU C YIJIaMU B IPOCTPAHCTBE: MCIKIAY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKITY MPSIMOM M TUIOCKOCTBIO;

° CB06OZ[H0 OIICpHUPOBATH MOHATUAMMU, CBA3AaHHBIMH C MHOT'OI'paHHUKAMU,

° CB06OZ[H0 pacro3HaBaTb OCHOBHBIC BHU/IbI MHOT'OIr'paHHUKOB (npnsMa, nupamMujia,
IPSIMOYTOJIBHBIN Mapaenenumne, Kyo);

e kiaccu(pUIMpPOBaTh MHOTOTPAHHUKH, BEIONPAst OCHOBAHHS JJIs1 KJIacCU(UKAIUH;

° CBO60[[H0 OIICPUPOBATH IIOHATUAMU, CBsI3aHHBIMU C CCUCHUEM MHOI'OIrpaHHUKOB
IUIOCKOCTBIO;

® BHINOJHATH MapajUIeIbHOE, LEHTPATBHOE W OPTOTOHAJIBLHOE NPOCKTHpPOBaHWE QUTYp Ha
IUIOCKOCTb, BBIIOJHATH U300pakeHNs (PUTyp Ha IIIOCKOCTH;

¢ CTPOUTH CCUCHHUA MHOI'OI'PAHHUKOB pPa3/IMYHBIMU MCTOJdaMH, BbIIIOJIHATH (BLIHOCHLIG)
IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;

® BBHIUKCIATH  IUIOMIAJM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (NIpU3Ma,  MNHUPAMHIA),
T€OMETPUYECKHX Tell C MpUMEHEHUuEM opMy;

e CcBOOOJHO ONEPUPOBATHh MOHATHAMU: CHMMETPHS B IIPOCTPAHCTBE, IIEHTP, OCh U TUIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IIIOCKOCTh CUMMETPHUHU (UTYPHI;

e CBOOOJIHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAUHATAM B
POCTPAHCTBE;

®  BBIIIOJIHATH )IGI\/'ICTBI/ISI Hal BECKTOpPaMH,

e pemarh 3aJa4yd Ha JOKa3aTebCTBO MAaTEMaTHYECKUX OTHOIICHMH U HaXOXICHUE
TCOMETPUYECKHUX BEJIMYUH, TPUMEHSISI U3BECTHBIE METOJbI TIPU PEIICHUH MaTeMaTHYECKUX
3aJla4 MOBBIIICHHOT'O U BBICOKOI'O YPOBHS CJIIOKHOCTU;



NPUMEHATh MPOCTEHIINE MPOTPaMMHBIE CpEACTBA W 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUYECKUX 3a/aY;

U3BIIEKaTh, MPEOOPa30BBIBATh M HHTEPIPETHPOBATH HWHOOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux urypax, npeacTaBIeHHYIO Ha YepTEKaxX U PUCYHKAX;

MPUMEHSATh TMOJYYEHHBIE 3HAHUS HA TMPAKTUKE: CPABHUBATH M AHAIM3UPOBATH PEAbHBIC
CUTyallUH, NMPUMEHATh U3YUYEHHBIE NOHATHS B IIPOLIECCE MOUCKA PELIEHUS MATEMATUYECKU
c(hOopMyIHPOBAHHOMN MPOOJIEMBI, MOJIEIUPOBATh peajbHbIE CUTyallud Ha SI3bIKE T€OMETPUH,
HCCIIEI0OBATH TOCTPOCHHBIE MOJEIM C UCIIOJIb30BAHUEM I€OMETPUUECKUX TTOHATHI U TEOPEM,
anmapara ainreOpbl, pelaTh MpPaKTUYECKWEe 3aJjauyd, CBS3aHHbIE C HAXOXJIECHHUEM
F€OMETPUUYECKUX BEIINYMH;

UMETh MpEACTaBIeHUS 00 OCHOBHBIX JTalax pa3BUTHS NEOMETPUH KaK COCTaBHOW 4YacTu
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTUH.

K koniy 11 kiaacca oOyyaronmiicss HAy4uTCs:

CBOOOJHO ONEpUPOBATh MOHATHUSMHU, CBSI3AHHBIMH C LWIMHIPHUYECKOW, KOHMYECKOH W
chepudeckoil TOBEPXHOCTIMHU, OOBSICHATH CITIOCOOBI TOTyYCHHUS;

OTIEpUPOBATH MOHITHUSIMH, CBSI3aHHBIMH C TEJIaMU BPAIICHHUS: IIMIIMHAPOM, KOHYCOM, chepoit
U 1apoM;

pacmo3HaBaTh Teja BpalleHus (UWIMHAP, KOHYC, cdepa W map) U OOBSICHATH CIOCOOBI
MOJIYYEeHHS TEJ BPAILCHNUS,

KJ1acCU(UIMPOBATh B3aUMHOE PACIOIOKEHUE CPepbl U III0CKOCTH;

BBIYHCIIATh BETUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJI BpalleHHs, 00bEMBI U TIIOMIAIN
MOBEPXHOCTE MHOTOIPAHHMKOB M TEJ BpaALICHUS, T€OMETPUYECKUX TE€I C NPUMEHEHUEM
dopmyur;

CBOOOIHO OMEpPHPOBATh MOHITHSIMH, CBS3aHHBIMH C KOMOWHAIIMSIMHU T BpAIEHUS H
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIIMCAHHBIA B cepy U OmUCcaHHbIN OK0JIO chepsl, chepa,
BIIMCAHHAS B MHOTOT'PAHHUK WJIM TEJIO BPAILICHMUS;

BBIUMCIISITH COOTHOIIICHUS MEXIY IUIOMIAIMU TIOBEPXHOCTEH 1 00bEMaMU TOJOOHBIX TEIT;
n300paxaTh U3ydyaeMble (UTYpHI, BHIMOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (DHUTYpP: BU CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHS TEJ BPAIICHIS;
U3BIIEKaTh, MHTEPIPETUPOBATH M TPeoOpa3oBbIBaTh HMH(MOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux urypax, npeacTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;

CBOOOJIHO OTIEPUPOBATH MOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATH ONEpaIliy HaJl BEKTOPAMU;

3a/1aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKApTOBOM CUCTEME KOOP/IMHAT;

peliaTth reOMEeTpHUECKHe 3aJauyd Ha BBIYHUCIICHHE YTIIOB MEXAY MPSIMBIMU U TIIOCKOCTSIMH,
BBIYHCIICHHE PACCTOSIHUM OT TOYKH JI0 TUIOCKOCTH, B 1I€JIOM, HA TPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METOJa MPU PELICHUHU;

CBOOOJHO OMEpUPOBATh MOHITHUSIMH, CBSI3aHHBIMU C JBUKEHHEM B IMPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBUKCHUH;

BBITMOJTHITh NU300pa’KeHUs] MHOTOTPAHHUKOB U TeJ BpaIleHUs MPHU MapaiieIbHOM MEepEeHOCe,
LHEHTPAJIbHOM CUMMETPHUH, 3€pPKaJIbHOW CUMMETPHHM, IPU IOBOPOTE BOKPYr MPSMOMH,
npeodpa3zoBaHus OA00US;

CTPOUTH CEYEHHS] MHOTOIPAHHUKOB U TEJ BpPALICHHs: CEYCHHUS HUIUHApA (TMapajieNbHO U
NEPIEeHIUKYISIPHO OCH), CEYEHHsI KOHYyca (MapasuiebHble OCHOBAaHUIO U MPOXOSIINE Yepe3
BEPILIKHY), CEUCHHUS 11apa;

UCIOJIb30BaTh METOJbl IOCTPOCHUS CEUEHUH: METOJ CIEJ0B, METOJ, BHYTPEHHETO
IPOEKTUPOBAHHUS, METOJI IEPEHOCA CEKYIIEH MII0CKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS;

OPUMEHATh TIeOMeTpUYeckre (akThl JUIsi  pEelIeHHs CTePeOMETPHUYECKHX  3ajad,
MIPEAMNOIATaOIIMX HECKOJIBKO MIAroB PEIICHUS, €CIIM YCIOBHUS MPUMEHECHHUS 3aJaHbl B SBHOU
U HesBHOU (hopme;



pelmars 3aJa4d  Ha JI0Ka3aTeJIbCTBO MATEMaTU4YECKUX OTHOLICHMH U HAXOXKICHUE
reOMETPUUYECKUX BEJIMUUH;

IIPUMEHATH IIPOIPAMMHBIE CPEACTBA M IJIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IIpU
pEeLIEHUN CTEPEOMETPUYECKUX 3a1a4;

IIPUMEHSATH IIOJIYYEHHbIE 3HAHMS Ha IMPAKTHKE: CPAaBHHUBATh, aHAJIU3UPOBATh U OLICHUBATH
peanpHbIe CUTyallMM, IPUMEHATh W3y4CHHBIC IIOHATHSA, TEOPEMBI, CBOMCTBA B IIpoLiecCe
MOKMCKA PeIIeHUs] MaTeMaTHUYEeCKH CPOPMYIHUPOBAHHON MPOOIEMBbI, MOJIETUPOBAThH PeasIbHbIE
CUTYyallUM Ha S3bIKE I€OMETPHUM, HUCCIEI0BAThb IOCTPOCHHBIE MOJEIU C HCIOJb30BAaHUEM
reOMETPUUECKHUX TMOHATUI U TeopeM, ammapara ajareOpbl, peliath MpakTUYecCKUe 3a/ayd,
CBS3aHHBIE C HAXO0XKICHUEM I'€OMETPUYECKUX BEJIMUUH;

UMETh INPEACTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS FEOMETPUU KaK COCTAaBHOW YacTH
byHIaMeHTa pa3BUTHSI TEXHOJIOTUH.

10



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosnuyecTBo yacos DJIEeKTPOHHbBIE
Ne HanmeHoBanue pa3iesioB U TeM (undposbie)
n/n NporpaMMsl Bcero Komrpoamete | Ipakriecikue o0pa3oBaTe/IbHbIe
padoThbI padoThbI pecypes
1 BBenieHue B cTepeoMeTpuIo 23 1
2 B3auMHOe pacnosnoxeHue npsMbIx B 6 1
IPOCTPAHCTBE
3 [TapannenbHOCTh MPSAMBIX U TUIOCKOCTEH B 5
MIPOCTPAHCTBE
4 HepneHnnliynapHOCTb OPSMBIX U o5
IUIOCKOCTEH B IIPOCTPAHCTBE
5 VYTIIBI ¥ pacCTOSTHUS 16 1
6 MHororpaHHUKU 7 1
7 BekTopsl B IpOCTpaHCTBE 12
5 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATHU3aLIM 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KonunyecTBo yacoB DJIEKTPOHHBIE
Ne i/ f;:lrn;?;f;:::me PACI0B HTEM Beero KonTtpoabubie | IlpakTHueckue (()I(I;;g)r;l:)?ab;:;bnm e
padoTbI padoThI pecypebi
1 AHanuTH4ecKasi FeOMEeTpUs 15 1
5 [ToBTOpEHME, O606H16HI§6 u 15 1
cUCTEeMaTu3alus 3HaHUI
3 O0BEéM MHOTOTpaHHHUKA 17 1
4 Tena BpaiieHus 24 1
5 [Tnomanu moBepxXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBroKeHUS 5 1
7 [ToBTOpEHME, 0606H1€HI§6 u 17 9
cUCTEeMaTH3aIus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 8 0

12




13




14




15




MYHUIUITAJIBHOE BIO/’KETHOE OBIIEOBPA30OBATEJIBHOE YYPE/KIAEHUE
I'OPOJA KEPYM PECIIYBJIMKH KPBIM «IIIKOJIA Ne 13»

COI'JTACOBAHO YTBEPXIEHO:
3am.nupekTopa o YBP Hupexrop MBOY r.Kepuu PK
MBOY r. Kepun PK «Illkona Ne 13» «IIxoma Ne 13»

Mumoxunna C.A. Menemmnkosa H.A.
«31» aBrycra 2023r. [Ipuxaz Ne 344

«31» aBrycra 2023r.

KAJIEHJAPHO-TEMATHYECKOE
IIVTAHUPOBAHUE

1o MaTeMaTHKe: reoMeTpusi
Ha 2023/2024 y4eOHblii roa

[IpeameTHas 06acTh: MaTeMaTHKa U HHQOPMATHKA
Kaace: 10
KomnuecTBo yacos: Bcero 102 vaca; B Heneio 3 Jaca,

[TnanupoBaHue COCTAaBIECHO HAa OCHOBE pabouell mporpammbl mo reomerpun st 10-11 xmaccos
OCHOBHOT0 00111eT0 00pazoBanus B coorBeTcTBHM ¢ DOII (mpukas Ne 327 ot 31.08.2023r.)

Paccmotpeno na 3aceganuu [IIMO
[Ipotokon Ne 1 or 31.08.2023r.
PykoBoautens IMO

bobpos P.B.

r. Kepus 2023



Ne Koppekru-
ypnooKa Paznen nporpammer/Tema  ypoka Jlata Egﬁgzﬂif;
TUIaHy ypoka
1. OcHoOBHbIE MpaBUIIa U300PAKEHHSI HA PUCYHKE TIIOCKOCTH, 4.09

NapaJlIeNIbHBIX OPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA ]

2. [oHsATHS cTepeoMEeTpHH: TOYKA, IPSIMAst, TUIOCKOCTh, TPOCTPAHCTBO.
OcHOBHbIE MpaBUIIa N300pAKEHHS HA PUCYHKE TIIOCKOCTH, 6.09
NapaJiyIesIbHBIX IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

3. [NoHsTHS: IepeceKaroIuecs MIOCKOCTH, TIEPECEeKAIONTNecs psMast 1 209
IUIOCKOCTB; IOJTYIPOCTPAHCTBO

4. IousTHs: IepecekaroImuecs MI0CKOCTH, epeceKaonecs npsamas u 11.09
IUIOCKOCTh; OJIYIPOCTPAHCTBO

S. MHororpaHHHMKH, H300pakeHNe MPOCTEUIINX MPOCTPAHCTBEHHBIX 13.09
(buryp, HeCymecTBYIOIMHUX 0OBEKTOB '

6. MHororpaHHHuKH, H300paskeHNe MPOCTEUIIINX MPOCTPAHCTBEHHBIX 14.09
¢buryp, HeCcylecTBYIOIMHX 0ObEKTOB '

7. AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEICTBHSI U3 HUX 18.09

8. AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEACTBHSI U3 HUX 20.09

9. AKCHOMBI CTEPEOMETPHH U MEPBBIE CIeACTBUS U3 HUX. CriocoObl
3a/IaHMsI IPSIMBIX M TUIOCKOCTEH B pocTpancTBe. O003HAUYCHHS 21.09
MIPSIMBIX U IIJIOCKOCTEN

10. N300pakeHne ceueHnit mupaMuIbl, Kyoa U pU3MBbI, KOTOpPbIE
IPOXOAAT yepe3 ux pédpa. M3o0paxxeHue nepeceyeHus NOIyIEHHBIX 25 09
IIJIOCKOCTEN. PackpammBaHye MOCTPOECHHBIX CEUYEHNUN Pa3HBIMU '
L[BETAMHU

11. N300paxenune ceueHuil mupaMubl, Kyda 1 MPU3MbI, KOTOpPbIE
MPOXOJAT uepe3 ux péodpa. M3o06pakeHue nepeceyeHus noydeHHbIX 2709
ockocTel. PackpaiimBaHue MOCTPOEHHbBIX CEUEHUH pa3HbIMU '
[[BETAMHU

12. N306paxenue ceueHuil nupamMuabl, Kyda 1 MpU3Mbl, KOTOpPbIE
poXoAAT yepe3 ux péopa. M3o0paxkeHue nepeceyeHus NOIyIeHHBIX 28.09
IJIOCKOCTEH. PackpammBaHue MOCTPOCHHBIX CEUEHUH Pa3HbIMU '
[[BETAMHU

13. N300pakeHne ceueHnit mupaMusl, Kyoa U Ipu3Mbl, KOTOpPbIE
MPOXOAAT uepe3 ux péopa. M300parkeHne nepeceueHus MmoTyIeHHBIX 210
IIJIOCKOCTEN. PackpammBaHue MOCTPOCHHBIX CEUEHUN pa3HBIMU '
L[BETAMHU

14. Metox ciies1oB I TOCTPOSHUS CEUEHU 4.10

15. Merton cnenoB s mocTpoeHus ceueHuil. CBoicTBa nmepeceyeHui 510
MPSIMBIX U TTIOCKOCTEH

16. Merton crenoB i mocTpoeHus ceueHuid. CBOMCTBA MepeceueHUi 910
NPSIMBIX U IJIOCKOCTEH

17. IlocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péOpax. 11.10
Co3aaHue BBIHOCHBIX YepTeXeH U 3alKCh IIAaroB IOCTPOCHHUs '

18. [TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém Toukam Ha peopax. 1210
CozaHue BBIHOCHBIX YEPTEXKEHN U 3alMCh I1aroB NOCTPOEHUS '

19. [locTpoenue ceuenuii B mupamue, Kyoe mo Tpém Toukam Ha péOpax. 16.10
Co3aHue BBIHOCHBIX YepTeXel U 3alKCh IIaroB NOCTPOCHHUS '

20. IlocTpoenue ceuenuii B mupamue, Kyoe mo TpémM ToukaMm Ha péOpax. 18.10
Co3ianne BEIHOCHBIX YEPTEXKEN M 3aIIMCh IIArOB TOCTPOEHHUS '

21, IToBTropenue miannMeTpuu: Teopema o MPOOPIMOHAIBEHBIX oTpe3kax.| 19.10




[Tono6ue TpeyroJbHIKOB

22. [ToBTOopenue nnanumerpun: Teopema Menenas. Pacuetsl B ceueHusx
Ha BBIHOCHBIX uepTekax. Mcropus pa3BUTHs TUIAHUMETPHUH U 23.10
CTEpEOMETPUH

23. Kontponsnas padora "Axcnomsl crepeomerprn. Ceuenuns" 25.10

24, B3anMHoOe pacronoskeHue MpsSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroniyecs npsiMole. [Ipu3sHaky CKpemnBarOMUXCs NPSMBIX. 26.10
[NapannenpHbIe PsSIMBbIE B TIPOCTPAHCTBE

25. Teopema o CylIecTBOBaHWH M €MHCTBEHHOCTH MPSIMOH MapayuieTbHON
JAHHOM MPSIMOM, MPOXOASILIEH Yepe3 TOUKY MPOCTPAHCTBA U HE 811
JeXxale Ha TaHHOW npsiMoi. JleMMa o nmepecedeHnu napajieibHbIX
MPSIMBIX TIOCKOCTBIO

26. [lapannenbHOCTh TpeX NpsiMbIX. TeopeMa o TpEX mapasuieabHbIX 911
npsiMbIX. Teopema 0 CKpeyBaroIIMXCs NPSIMBIX '

217. [NapannensHoe nmpoekTrpoBaHue. OCHOBHbBIE CBOMCTBA MapasleIbHOTO
npoektupoBanusi. M300pakeHue pa3HbIX GUTryp B mapajjieabHOM 13.11
IIPOEKIUH

28. LentpanpHas nmpoeKuus. YTroj ¢ COHAPaBICHHBIMUA CTOPOHAMHU. YTOI 15.11
MEXy OIPSIMbIMU

29. 3agaun Ha J0Ka3aTelnbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C 16.11
PAacIoNIOKEHUEM MPSIMBIX B IPOCTPAHCTBE

30. [oHsATHS: MapayuIeTbHOCTD MPSIMOM M TUIOCKOCTH B IIPOCTPAHCTBE.
[Tpu3Hak mapaiaeapHOCTH MPSMOU U TTockocTH. CBOMCTBA 20.11
NapajuIeTbHOCTH IPSMOM U TNIOCKOCTH

31. I'eomeTpuueckue 3a/1a4n Ha BBIYHUCICHUE U JJOKA3aTEIbCTBO,
CBSI3aHHBIE C MIAPAJUICIIBHOCTBIO MPSMBIX M INTIOCKOCTEH B 22.11
MIPOCTPAHCTBE

32. [TocTpoeHue cevueHus, MPOXOAIICTO Yepe3 TaHHYIO MPSMYIO Ha 2311
YEPTEKE U MAapaJUICIbHOIO APYrod npsiMoi. Pacyér oTHOIIEHUI '

33. [NapannenbHas NpoeKIMs, IPUMEHEHHE JUTS TOCTPOSHUs CEYeHUH KyOa 2711
u nmapayenenuneaa. CBOMCTBA MapajyieIenuIe a U Npu3Mbl '

34. [Napannenshble iockocty. [IpU3Haky napamienbHOCTH ABYX 2911
TJIOCKOCTEH

35. Teopema o mapaniensHOCTH U €IMHCTBEHHOCTHU TUIOCKOCTH,
MPOXOASAIICH Yepe3 TOUKY, He TPUHAIJICIKAITYIO JTAHHOU IJIOCKOCTH 1 30.11
CIEACTBUS U3 HEE

36. CBoiicTBa mapaieNbHBIX IOCKOCTEH: O TApaIIICIEHOCTH MPSIMBIX
nepecevyeHus Mpy NepecedeHnn AByX MapajiesIbHbIX IJI0CKOCTEH 4.12
TpPEThEN

37. CaoiicTBa napasuieabHbIX MIOCKOCTEH: 00 OTpe3Kax MnapaijiesIbHbIX
NPSMBIX, 3aKITI0UEHHBIX MEX/y apajieIbHbIMU IJIOCKOCTSIMU; O 6.12
NepecevYeHUH MPSIMOH C TBYMS TApAJICIIbHBIMHU TIOCKOCTSIMH

38. [ToBTOopenue: Teopema [udaropa Ha mIockocTu 7.12

39. [loBTOpEHME: TPUTOHOMETPHS IPSMOYTOJIBHOI'O TPEYTOJIbHUKA 11.12

40. CpoiicTBa Ky0a M MPsIMOYTOJIBHOTO MapauleenuIeaa 13.12

41. Brruncnenue 1auH OTpe3KOB B KyOe U MPSMOYTOJbHOM 14.12
napasuiesienune e

42. [lepnenaukynsspHOCTD NPsMOM U TuIOCKOCTH. [Ipu3HaK 18.12
NEPIEHAUKYIISIPHOCTH MPSIMOH U TNIOCKOCTH

43. [lepnenauKynsapHOCTH NPSMOM U TUIOCKOCTH. [Ipu3Hax 20.12
NEePIEeHAUKYJIIPHOCTH IPSIMOM U INIOCKOCTH

44, Teopema o CylecTBOBaHUHU M €JUHCTBEHHOCTH MPSIMOM, TPOXOASILEH 2112
gyepe3 TOYKY IPOCTPAHCTBA M MEPIIEHANKYISIPHON K TUIOCKOCTH

45, [InockocTH M epNEeHANKYISIPHBIE UM MIPSIMBIE B MHOTOIPAaHHUKAX 25.12




46. [110CKOCTH M IEPIEHAUKYISIPHBIE UM IIPSIMbIE B MHOTOTPaHHUKAX 27.12

47. [Tepnienaukynsip u HaknoHHas1. [locTpoeHne nepneHaAnKyIspa us3 28.12
TOYKHU Ha IPSAMYIO

48. [lepnennukynsap u HakinoHHas. [locTpoeHne nepneHuKyspa U3 10.01
TOYKHU HA IPSIMYIO

49, Teopema o Tpéx nepneHaAuKyIspax (mpsmas u ooOpaTHas) 11.01

50. Teopema o Tpéx nepneHANKyIsIpax (mpsiMasi 1 00paTHasi) 15.01

51. YT0J MeXay CKpEIMBAOIIMMHUCS TTPSIMBIMHU 17.01

52. Ionck nepneHAnKyJIApHBIX IPSIMBIX C TIOMOIIBIO EPIIEHAUKYIAPHBIX 18.01
TJIOCKOCTEH

53. OpTOroHaJIPHOE MPOCKTUPOBAHUE 22.01

o4, [loctpoenue ceuenuii Kyda, mpu3Mbl, IPABUILHOM MUPAMHUIBI C 2401
MIOMOIIIBIO OPTOTOHAJIBHOW MPOEKINH

95. IocTpoenue ceuenuit Kyda, IpU3Mbl, IPAaBUIBHON MUPAMUIBI C 2501
MIOMOIIBIO OPTOrOHAJIBHOM POEKINH

56. CummeTpus B IPOCTPAHCTBE OTHOCUTENBHO MJIOCKOCTH. IInockocTu 2901
CUMMETpPHI B MHOTOI'paHHHUKAX

57. [pu3Hak neprneHANKYIIPHOCTH MPSIMOM U TUIOCKOCTH KaK CIICJCTBUE 31.01
CUMMETPHUHU

58. IIpaBunbHBIE MHOTOTPaHHUKU. Pac4€T paccTOSHUI OT TOYKH 10 1.02
TUIOCKOCTH

59. [IpaBuiibHBIE MHOTOTpaHHUKH. PacyéT pacCTOSIHUI OT TOYKH 10 502
IJIOCKOCTH

60. Crioco0bl ONyCTUTh NEPIEHIUKYIISAPBI: CHMMETPUS, CIIBUT TOYKHU 110 702
napajulebHOM MpsIMOI

61. CnBur 1o HenmapaJuieIbHOU NMPSMOMN, U3MEHEHHUE PACCTOSTHUN 8.02

62. KontponbHas padota "B3anMHoe pacnonoxeHue NpsiMbIX U 12.02
TJIOCKOCTEH B IpOCTpaHCTBE" '

63. [ToBTOpeHue: yrom Mexay MPSMBIMU Ha TIIOCKOCTH, TPUTOHOMETPHS B 14.02
IIPOU3BOJILHOM TPEYTroJbHHUKE, TEOpeMa KOCUHYCOB

64. IToBTOpEeHUe: yroy Mexay CKPELIMBAIOIIUMHCS MPSIMBIMH B 15.02
MIPOCTPAHCTBE

65. I'eomeTprueckue MeTO bl BEIYUCIEHHS yria MeXly IpSIMbIMU B 19.02
MHOTOTPaHHUKaX

66. JIByrpanHbIil yroa. CBOMCTBO JINHEHHBIX YIJI0OB JBYTPAHHOIO yIia 21.02

67. [lepnengukynspHeie miaockoctu. CBoCTBa B3aUMHO 22 02
NEePIEeHAUKYIISPHBIX TIOCKOCTEH

68. [Ipu3Hak neprneHAuKYIIpHOCTH IIIOCKOCTEH; TeopeMa O IpsSIMOii
IepeceueHus AByX IJI0CKOCTEN NepreHIUKYISAPHBIX TPEThEi 26.02
IJIOCKOCTH

69. [IpssMOyTOBHBIN Mapasuienenunen; Kyo; n3MepeHus, CBoiicTBa 28.02
IPSIMOYTOJIBHOTO MapaJuleenuIeaa

70. Teopema o AuaroHanu NpsMOYroJILHOIO Napajulesenunena u 2902
CJICJICTBHE U3 HEE

71. CrepeoMeTpriecKre U MIPUKIIATHBIC 33/1a4H, CBA3aHHBIE CO B3aUMHBIM 4.03
PacroNoKeHUEM MPSIMBIX U TNIOCKOCTH

72. [ToBTOpeHue: CKpeIuBaroMecs IpsMble, MapauieIbHbIe ITIOCKOCTH B 6.03
CTaHJAPTHBIX MHOTOIpaHHHUKAX

73. [apa napainenpHbIX IIOCKOCTEN Ha CKPELUBAIOILUXCS MPSIMBIX,
PacCTOSHUE MEXYy CKPELIMBAIOLIMMHUCS PSMBIMU B IIPOCTHIX 7.03
CUTYalUsAX

74. PaccTosiHue OT TOUKH /10 MIOCKOCTH, PaCCTOSIHUE OT MPSMOM 110 11.03
TUIOCKOCTH

75. Brruncnenue paccToSHUNA MEXy CKPEUIMBAIOIUMUCS NPSIMbBIMH C 13.03
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IIOMOILBIO NIEPIEHAUKYIISIPHOMN INIOCKOCTU

76.

TpéxrpaHHblil yroy, HepaBeHCTBA I TPEXTPaHHBIX yrioB. Teopema

. 14.03

[Mucaropa, TeopeMbl KOCHHYCOB ¥ CHHYCOB JUJIsl TPEXTPAHHOTO yriia
77. DneMeHThI ceprudecKoil reoMeTpuu: reojie3nyeckue JuHuM Ha 3emne | 25.03
78. Kontponbnas padota "Yrisl 1 paccTosiHuS" 27.03
79. CucremaTtu3zanus 3HaHuM "MHOTOTrpaHHUK U €T0 3JIEMEHTHI" 28.03
80. [Tupamupa. Buasl nupamug. [lpaBunbHas nupamuaa 1.04
81. [Tpusma. IIpsimas u HakioHHas npusMsl. [lpaBunpHas npusma 3.04
82. [Ipsimoli napasuienenunen, NpsIMOYTOJIbHBIN Mapaierenunes, Kyo 4.04
83. Brimykiisie MmEHOTOrpanHukd. Teopema Ditnepa 8.04
84. Beinmykisie MHOTOrpanHukU. Teopema Diinepa. [IpaBusiibHbIe U 11.04

TIOJTYTIPABUIIbHBIE MHOTOTPAHHUKHU
85. KonrtposnbHas pabota "MHOrorpaHHUKH" 15.04
86. IloHsiTHE BEeKTOpa HA IJIOCKOCTH U B TPOCTPAHCTBE 17.04
87. CymMma BEKTOpOB 18.04
88. Pa3HOCTh BEKTOPOB 22.04
89. [TpaBwto mapayuienenuiea 24.04
90. YMHOXEHHE BEKTOpa Ha YHCIIO 25.04
91. Pa3znoxxenne BekTopa 1o 0a3ucy TpEX BEKTOPOB, HE JISKAIIUX B OJHOU 2704

TUIOCKOCTH
92. CkansipHO€ ITPOU3BEICHNE 6.05
93. Berunciienue yria Mexry BEKTOpaMH B TPOCTPAHCTBE 8.05
94, [TpocTeiimme 3a1a4n ¢ BEKTOpaMH 13.05
95, [Ipocreiimue 3a1aun ¢ BEKTOPAMH 15.05
96. [Ipocreiimme 3aga4m ¢ BEKTOPAMH 16.05
97. [Ipocreiimme 3aga4m ¢ BEKTOPAMH 20.05
98. O00011IeHNE U CUCTEMATHU3AIM 3HAHUH 20.05
99. O00011IeHNE U CUCTEMATHU3AIM 3HAHUH 21.05
100. Wrorosast KoHTpoJIbHAsl paboTa 21.05
101. WToroBasi KOHTpOJIbHAs paboTa 22.05
102. O06o00menne u cucTeMaTu3anus 3HAaHUK 23.05




