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INOACHUTEJIBHAS 3AIINCKA

['eomerpust sBiIsSeTCs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0ILero
00pa3oBaHus, TaKk Kak 00ecreynBaeT BO3MOKHOCTh U3YyUYCHUS JUCLUUIUINH €CTECTBEHHO-HAYYHOM
HaIPaBJIECHHOCTH U IIPEIMETOB I'yMaHUTapHOro LuKiIa. IIOCKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyemMoe TmpH H3y4eHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JIOKa3aTeNIbCTBE TEOPEM M IOCTPOCHMM LENOYKH JIOTMYECKHX YTBEP)KICHUH IIPU PpELICHUU
FeOMETPUYECKUX 3aJa4, YMEHHE BBIIBUraTb M ONPOBEpPrarb T'MIIOTE3bl HEIOCPEICTBEHHO
UCIMOJIBb3YIOTCS TIPU PEIIEHUM 3a/lady e€CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Ilenp ocBoeHus mporpaMMmsel yuyeOHOro kypca «l'eomerpusi» Ha yriyOJa€éHHOM ypOBHE —
pasBUTHE WHIMBHIYaJbHBIX CIIOCOOHOCTEH OOYYalOMIMXCS TPU HW3yYEeHHUH TEeOMETPUH, Kak
cocTaBJIAIOLIEH mpeaMmeTHON obOnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecreyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUH U
JecTBUH, creln(UYHBIX I'€OMETPUHM, U HEOOXOAMMBIX Ul YCHELIHOIo MpOo(hecCHOHAIbHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha yIriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCSL:

pacllUpeHHe MPEeACTABIECHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYpHl H
(dopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpoBaHHE NPEJCTABICHUS O IMPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIMX
MaTE€MaTUYeCKUX MOJEIAX, ITO3BOJSIOIIMX OIKCHIBaTh M HM3y4daTb pasHbIC SIBICHUSA
OKpY’KalolIero Mupa, 3HaHHe NOHATHHHOrO anmapara mo paszgeny «CrepeoMeTpusd» yueOHOro
Kypca reOMeTpHH;

(dbopMHpOBaHHE YMEHH BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O IMPOCTPAHCTBEHHBIX (PUTYpax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHUE TeopeM, (POpMyJT U yYMEHHE UX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

(GopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaX, MOAENAX M B PEAJIbHOM MHpE
MHOT'OI'PAHHUKH U TeJa BPAILLEHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJENH;

¢dbopMupoBanue IIOHUMAaHUs BO3MOKHOCTH AKCHOMAaTHYECKOIO ITOCTPOEHUS
MaTeMaTHYeCKUX TeopHil, (GopMupoBaHHE MOHUMAHHS POJM AKCMOMATHUKM IIPH TPOBEICHUU
paccyXJIeHH;

dopMHpoBaHHE YMEHHs BIaJe€Th METOJAMH JI0KAa3aTEeIbCTB M AJTOPUTMOB pEILEHHUS,
YMEHUs HX IPUMEHATh, IPOBOJUTH JOKAa3aTEJIbHBIE PAaCCYKIEHUS B XOAE pelICHUs
CTEpEOMETPUYECKUX 3a7ad M 3aJad C NPaKTUYECKUM CoJiepXKaHueM, (OpMHUpOBaHUE
NPEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKICHUM U POJIM aKCUOMATHUKHU B IIPOBEACHUU JACIYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPILIEHCTBOBAHHE WHTEUIEKTYAIbHBIX M TBOPYECKMX CIOCOOHOCTEH
o0yyaroImuxcs, MO3HABATEIIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTHU
MBIIUICHHUS], THTEpECa K N3YUYEHHUIO T€OMETPHH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacno3HaBaTh MPOSBICHHUS TE€OMETPUYECKMX MOHSTUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAlUSX U MPU U3YUYEHUH JIPYTHX Y4eOHBIX MPEJAMETOB, MPOSBICHUS
3aBUCUMOCTEN W 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS PEAIBHBIX CUTyalud, HCCIEAOBAHUS
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZI€pKATEIbHBIMU JIMHUSMU ydeOHoro kypca «l'eomerpusi» B 10-11
Kiaccax sBisAroTCA: «lIpsMble M IUIOCKOCTH B IIpocTpaHCTBe», «MHororpanHukm», «Tena
BpanieHus"», « BEKTOpBI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEN.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHHME «yMETh ONEPUPOBATH MOHATUIMU,
peeBaHTHBIMHU T€OMETPHUH Ha yrayOnéHHoMm ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHTCS KO
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BCEM COJEpXaTelbHbIM JHHHUSIM YydeOHOro Kypca, a (QOpMHUpOBaHUE JIOTUYECKHX YMEHUMH
pacripefiesiieTcsi He TOJBKO IO COJACpXATElIbHBIM JIMHUSAM, HO W MO TrojaM OOydYeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3ylibTaTaM  OCBOCHHS
@DenepanbHOil pabodell MporpamMMbl, pacipeaeaEHHbIM M0 ToaaM 00yUYeHHs], CTPYKTYpHUPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpocaM oOydaromuecs
oOpamanuch HEOJHOKPATHO. DTO MO3BOJSET OpPraHU30BaTh OBJAJIEHHE TI'€OMETPUUYECKUMHU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATENbHO M IOCTYNATEIbHO, C COOJIIOJIEHUEM MpUHIHUIA
NPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHX
MpEeJICTaBICHUI 00yJarouxcs, paciupss u yrayomnss e€, obpa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3U.

[Tepexo kK M3y4eHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3mathk ycnoBus i nuddepeHnmanym  00y4eHUs, TOCTPOSHUS WHIWBHIYATbHBIX
o0pa3oBaTelbHbIX MporpammMm, oOecrneyuTbh yriayOia€HHOEe H3yuyeHHE TEOMETPUM  Kak
COCTaBIIAIONICH yueOHOTO peMeTa «MaremaTukay;

MOJTOTOBUTH OOYYAIOMIMXCS K MPOJIOJDKEHUIO M3yYeHUs MaTeMaTUKU C Y4ETOM BbIOOpa
Oynymei mpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXKIY OOIUM U MPOQEeCCHOHATBHBIM
o0OpaszoBaHHEM.

Ha wusyuenue yuebHOro xypca «l'eomerpusi» Ha yriayOin€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heneno).

COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHaTue
00 aKCMOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3anmHOE pacrionoxeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemmBarOmuxcs npsaMbIX. [lapannensHOCTs IpSIMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIBHBIE IPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OpsSIMBIX, NApaUIEIBHOCTh NpsIMOM M IiockocTd. [lapamnensHoe W IEHTpanbHOE
MpoeKTUpoBaHue, n3odpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIIbHOTO MPOEKTUPOBAHUS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapayenbHOCTh IIIOCKOCTEN: NapajuieibHbIE IUIOCKOCTH,
CBOMCTBA MapajieNbHbIX IockocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPBI HA TIOCKOCTH:
TETpa’aAp, NapaJIeJIeNUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHAUKYISIPHOCTE  TPSIMOM M IUIOCKOCTH:  NEPIEHIUKYJSAPHBIE IpsSMBIE B
IPOCTPAHCTBE, TMpsAMbIE NapauleIbHble M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, HpPU3HAK
NEPNEHIUKYJIIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O TPAMON IEPHEHAUKYISPHON
I10CKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYphl HA TIIOCKOCTb.
IlepneHquKyIpHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IUIocKocTer. Teopema
0 TPEX NEPIEHIUKYIIIpaX.

VYTIibl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPaHHBIA yIoJI, INHEWHBIN
yroJ JABYIPAaHHOTO yria. TpéxrpaHHbli M MHOrorpaHsble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOTrorpaHHoro yria. CBOHCTBa IJIOCKHX W JBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTIO yIJIa.

MHoOrorpaHHuKHu

Bunsl MHOrorpaHHuKoB, pa3BEpTKa MHoOrorpaHHuka. [Ipumsma: n-yromnbHas npusma,
npsiMasi 1 HAaKJIOHHAs MPHU3MblI, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenumnen,
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MPSMOYTOJIbHBIN MapajiyieienuIe]; M ero cBoiicTBa. Kparwaiiine MTyTH Ha MOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpanctBennass teopema Iludaropa. IMupamuma: n-
yrojibHasi NUpaMuia, IpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
IIpaBUIBLHOM nupamubl. [IpaBuwiibHBIE MHOTOTpaHHUKH: IPAaBHIIbHAs IpPU3Ma W IIpaBUIIbHAs
nupamu/a, NpaBuiibHask TPEyrojbHas NHMpaMHIa U IPaBUIIbHBIA TeTpasap, KyO. IlpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3p, NOAEKAdAP U UKOCAIP.

Beluuciienue 31eMEeHTOB MHOTOIPaHHHUKOB: p&Opa, AuaroHanu, yrisl. [lnomans 0oxoBoi
IIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH IPSIMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH
IIPaBUJILHOM MMPAMUJIBI, TEOPEMA O ILIOIIAN YCCUEHHONW MUPAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUM IPAaBUIIBHBIX MHOI'OTPAHHUKOB.
CuMmMerpuss B MNpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETpPHUS IapajulesienuIena, CUMMETPUs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIBHON TUPAMU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHsI: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAIPABICHHBIE W IIPOTHBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPAMHU: CIOKEHHWE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uucio. CBoicTBa cioxeHus BeKTopoB. CBolicTBa
YMHOKEHUS BeKTOpa Ha uyucio. [loHaTtue kommianapasle BeKTOpsl. IIpu3Hak koMIiaHapHoCTH
TpéXx BekTopoB. [IpaBwio napamenenunena. Teopema O pa3jloKEHHMM BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BekTopaMm. IIpsMoyrosbHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpJAUHATAMU BEKTOpAa U KOOPJAMHATAMHU TOYEK. YTOJ
Mexy BekTopamu. CKalnsipHOEe IPOU3BEIECHUE BEKTOPOB.

11 KUIACC

Tesa BpauieHus

[ToHATHSA: UMIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, cepuueckas
MIOBEPXHOCTh, OOpasymomue mnoBepxHocTed. Tena BpamleHus: HWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. U300paxkeHue Ten BpallleHUs Ha MII0CKocTU. Pa3BépTka nunuHapa u konyca. CUMMeTpHs
cdepsl U mapa.

O6béM. OcHoBHbIE cBOlicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOIBHOIO
napaujenenunena U cieactsus u3 He€. OO0bEM NpsSAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOTr0 CETMEHTA.

KomOuHnammu Tten BpamieHuss U MHOTorpaHHUKoB. Ilpu3Mma, BIucCaHHas B LWJIMHAP,
onucaHHas okoisio IunHApa. [lepeceuenune cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAIICHHS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYyca, Iomanas cepsl u e€ yacteid. [lonodue B
npoctpancTBe. OTHomieHHe OOBEMOB, IUIONMIAIEH TOBEPXHOCTEH MOAOOHBIX  (uUTyp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne cedeHWH MHOTOTPAHHMKOB M TeJ BpAIICHUS: CEUYEHUS LWIMHApA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajjieibHbIe OCHOBAHHUIO U
IIPOXOJAIINE YEPE3 BEPLIMHY), CEUEHMsI 11apa, METOJbl IOCTPOCHUS CEYEHMI: METOJ CJENO0B,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIIEH TUIOCKOCTH.

BeKkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepanny HajJ BEKTOpaMH. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BekTOpHOro yMHOeHHs. IIpsMoyromnbHas cucTemMa KOOpAMHAT B IPOCTPAHCTBE.
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Koopaunatel BekTopa. Pasznoskenune BekTopa mo 6azucy. KoopauHaTHO-BEKTOPHBIM METOM MpH
PEIICHUU T€OMETPUUECKUX 3aad.

JBUKeHHMsI B MPOCTPAHCTBE

JBuwxkenust npoctpancTBa. OtoOpakeHus. JIBwkeHuss M paBeHCTBO (uryp. OOmme
CBOICTBA JBWXKECHMI. BuIbl NBH)KEHUM: TNapajuiesbHBIA MEPEHOC, LEHTpajbHAas CHUMMETpHS,
3epKalibHasi CHMMETPHSI, TOBOPOT BOKPYT mpsiMoii. [IpeobpazoBanus mogodus. [Ipsmas u chepa
Diinepa.

IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHSI» (YTJIYBJEHHBIY YPOBEHbB) HA YPOBHE CPEJTHET'O
OBLIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHAa POCCHUHCKOro OOIeCTBa, MPEACTABICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aMMOJCHCTBOBATH C COLIMAIbHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIUSIMU U Ha3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHSIM POCCUHUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJIbI, MCIOJIb30BAHUE J3TUX JOCTHIKEHUH B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKHY;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME  JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKU W JCSTENBHOCThIO YYEHOTO, OCO3HAHHWE JUYHOTO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyAyIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCcyXIeHuH, BOCIHPUUMYHUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocuTaHHUE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pOBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNisApHas (pu3nuecKkas akTHBHOCTB),
(bu3HYEecKOe COBEPIIICHCTBOBAHUE NP 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAaHHUE IICHHOCTU TPYAOIIO0US, HHTEPEC K Pa3IMIHBIM chepam
npohecCHOHANBFHOM JEeSITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPHUIIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B PEIICHUU
MPaKTUYECKUX 33/1a4 MaTEMaTUYECKOM HANpaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, IOHUMAaHWE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOTHONM M COIMAIBHOW Cpejbl, OCO3HAHUE
I00ANbHOTO — XapakKTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pPUMEHEHHE
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MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOMIEH Cpefbl, TUIAHUPOBAHUE
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IIOCIIEACTBUN ISl OKPYKAIOLIEH CPEMBL;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HayKH Kak cqepbl
I-IE':JIOBG‘IGCKOI\;I JACATCIIbHOCTH, 3TAIIOB eé paSBI/ITI/ISI U 3HAYUMOCTU I pa3BI/ITI/I$I OUBUJIIN3allUN,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEMaTHYECKON KyJIbTYypO# KaK CPEJICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCyH.IﬁCTBJISITb HpOGKTHYIO 148 I/ICCJICI[OBaTeJIbCKYIO OCATCIIBHOCTD I/IHI[I/IBI/I,HyaJILHO 158

B IpyTmIie.

METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe el CTBUS

ba3oBble Jornyeckue e CTBUSA:

BBISIBIIAITH M XapaKTEPU30BaTh CYIIECTBCHHBIC NPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOLICHUW MEXKIY TMOHATHUSAMHU, (HOPMYJIHUPOBATH OMNpPENETCHUS TOHATHMH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUKA, OCHOBAHUA i1 0000IIeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOpPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE WU
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJIAITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTUBOpPEYHS B (pakTax,
JAHHBIX, HAONIOJCHUSIX W  YTBEPXKACHHUSAX, TMpeajaraTb KpPUTEPUU JJIS  BBISIBICHUSA
3aKOHOMEPHOCTEW U IPOTUBOPECUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEeHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JJOKA3aTEeIbCTBA MAaTEMATUYECKUX YTBEPKIACHHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI M BHIBOJIBI;

BbIOMpaTh CcHoco® pemieHus y4eOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamboJiee TMOAXOMAUMNH C YYETOM CaMOCTOSITETLHO BBIJCICHHBIX
KPUTEPHEB).

Bba3oBble uccienoBaTeabCKHeE AeliCTBUA:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIME TMPOTUBOpEUHE, MpoOJieMy, yCTaHaBIMBAaTh HMCKOMOE M JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENNbHO (OPMYIHUPOBATH 000OIIEHUSI U BBIBOJBI MO pe3ybTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JI OTBETAa Ha BOIPOC U IS
pEIIeHUS 3a1a9H;

BbIOUpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, AaHAIU3UPOBAThH,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHAOPMAIMIO PA3IHYHBIX BHIOB U (QopMm
MPE/ICTABIICHHUS;
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CTPYKTYpHpOBaTh ~ MH(GOPMALMIO, TPEACTABIATE €€ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAA&KHOCTh HHOPOPMAIMM TIO0 CAMOCTOSITENBHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIE YueOHbI€ el CTBUS

Oo0menue:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYyKACHUA B COOTBCTCTBUHM C YCIIOBUSMU U LECIAMU
oOwIeHus], SICHO, TOYHO, TPAMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHHUSI B YCTHBIX M MHUCHhMEHHBIX
TCKCTAaX, J[daBaTb IOJACHCHUA II0 XOA4Y PCIICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IeHHLIﬁ
pe3yJbTarT;

B XOJIe OOCYXKICHHSI 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOHl TEeMbI, MPOOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWMCK PELICHHs], COMOCTaBIsITh CBOU
CYXKIACHUA C CYXIACHUAMH APYIrux YyYaCTHHKOB AWajora, O6Hapy)KI/IBaTb pasiinuuc U CXoAaCTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIHPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCHICHUA 3aJadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad TMpe3eHTalud |
0COOEHHOCTEHN ayJUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CrOCO0 peleHUs ¢ Y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, SMOLHOHAJIBLHBIH HHTEICKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJIbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCca U pe3yJibTaTa pelIeHNns MaTeMaTUUeCKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh P PELICHUM 3a/1ayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JIaHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSICHATH MPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI Pe3yJbTaTOB JESTEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
pelieHUMH Yy4yeOHBIX 3a/1ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATb
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaesisiTh BUIBI pabOT, TOrOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B I'PYINIOBBIX (opMax padoThl (00CyXkaeHHs, OOMEH MHEHUMN, «MO3TOBBIE
HITYpPMBl» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JpYrMMHM 4I€HaMHU KOMAaHIbl, OLIEHHMBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI

K konuy 10 kiacca oOyyaromuiicss HAy4IuTCs:
e cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH MPH PEIICHUH 33734 U
MIPOBEJICHUN MaTEMaTHYECKUX PACCYKJIEHUM;



IPUMEHATh AKCHOMBl CTEPEOMETPUM M CIEICTBUS U3 HUX I[pPHU PELICHUU
TEOMETPUYECKUX 3a1ad;

KJIaccu(puIUpOBaTh B3aUMHOE PACIIOIOKEHHE MPSAMBIX B MIPOCTPAHCTBE, MIIOCKOCTEH B
IIPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATHh MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXIY
IPSIMBIMU B IIPOCTPAHCTBE, MEKY MPSIMOU U INIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATHIMMU, CBI3aHHBIMH C MHOI'OI'paHHUKAMU;

CBOOOJHO pACMO3HABaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
IpSAMOYTOJIbHBIN Napasuienenunesn, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS AJIS KIacCU(PUKALNH;
CBOOOJHO ONEpUPOBATh IOHITHUAMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH HapaJlJIeNbHOE, [ICHTPAJILHOE M OPTOrOHATIBHOE MPOSKTHPOBaHUE QUTYp HA
IUIOCKOCTB, BBIIOJHATH N300paXkeHUsl (PUTYp Ha TIIOCKOCTH;

CTPOUTH CEYEHUS MHOI'OI'PAaHHMKOB Pa3IMYHBIMU METO/AaMH, BBIIIOJHATH (BHIHOCHBIE)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIUUCIIATh IUIOIIAJM TIOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, IUpaMUia),
reOMETPUUECKUX TeJl C IPUMEHEHUEM (popmyir;

CBOOOJHO ONEpUpPOBaTh MOHATHSMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpAaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH ICHCTBUS HaJl BEKTOPaMU;

pelmars 3aJa4d Ha JO0Ka3aTelbCTBO MAaTEMaTHYECKHX OTHOLICHMH W HaXOXICHHE
FEOMETPUUECKUX  BEJIMYUH, TPUMEHSS H3BECTHBIE METOAbl IpPU  pElICHUU
MaTEMaTHYECKUX 3a7a4 IOBBILIEHHOI'O U BBICOKOTO YPOBHSI CJIOKHOCTH;

IIPUMEHATH MIPOCTEHIINE IPOrPAMMHBIE CPECTBA U DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aay;

U3BJIEKATD, peoOpa3oBbIBATh u UHTEPIPETUPOBATH HH(pOpMaIUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (Urypax, NpEeACTAaBICHHYIO Ha uyepTexax u
PHUCYHKaXx;

IPUMEHATH IIOJyYEHHBIE 3HAHMS Ha IIPAaKTUKE: CpPaBHHUBATh M AHAIU3UPOBATh
peayibHbIE CUTYyallMM, NPUMEHATh M3Y4YEHHbIE MOHSATHUS B MpOIECCEe MOUCKa PEIleHus
MaTeMaTHYecKu c(HOpMyJTUPOBAHHON MPOOIEMbI, MOJECIUPOBATh PealbHble CUTyalluu
Ha S3bIKE TEOMETPHH, MCCIEA0BaTh IIOCTPOEHHbIE MOJEIN C HCIOJIb30BaHUEM
reOMETPUYECKUX TOHATHM M TeopeM, ammapara anreOphl, pemaTb NpPaKTHYecKHue
3a/1a4M, CBSI3aHHbIE C HAXOKJCHUEM I€OMETPUYECKUX BEIUUNH;

UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX 3Talax pa3BUTHs T'€OMETPUU KaK COCTaBHOM
qacTH (pyHAaMEHTa pa3BUTHsI TEXHOJIOTHI.

K xoniy 11 kaacca o0ydaromuiicss HAYYHUTCS:

CBO60}1HO OIICPHUPOBATH IMOHATHAMHU, CBIA3AHHBIMHU C III/IJ'II/IH)IpI/I‘IeCKOI\/’I, KOHUYECKON H
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

OIEpUPOBATh MOHATHUAMHU, CBA3AHHBIMHU C TEJIaMM BpAIICHMS: LMIMHAPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Telsa BpaleHus (WIHHIDP, KOHYC, cdepa U map) U 00OBACHATH CIIOCOOBI
MIOJTyY€HUs TEJl BpalLlEHUs;

KJIaccU(UIUPOBaTh B3aUMHOE PACHOI0KEHHUE CPephl U MIIOCKOCTH;



BBIYUCIISATh BEIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpPALICHUS, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpAlllEHHs], TEOMETPUUECKUX TeJ C
npuUMEeHEHHEM (HOPMYIT;
CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJ BpAIICHUS U
MHOTI'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCaHHBIN B cepy M ONMMCAaHHBIA OKOJO cdepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;
BBIYUCIISATH COOTHOIICHHUS MEX]y IUIOMIAIMH ITOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TeJI;
n300paxkaTb HU3ydyaeMmble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEXH U3
PUCYHKOB IPOCTBIX O0BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUs
TEJ BpAIllCHHUS;
U3BJIEKATD, HUHTEPIPETUPOBATH u npeoOpa3oBbIBATH nH(pOpMALINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, IPEICTABICHHYI0 Ha 4YepTexax H
PHUCYHKaXx;
CBOOOJTHO OTIEPHPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;
BBITOJIHATH ONIEPALMU HaJl BEKTOpaMU;
3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpAMHAT;
pelmath TeOMETPUYECKHE 3aJaud Ha BBIUMUCICHHE YIJIOB MEXIy NpSIMbIMU U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHMM OT TOYKM J0 IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/A [P PELICHUH;
CBOOOZHO OIEPUPOBATh IOHATUSAMH, CBSI3AHHBIMU C JBUKEHHUEM B IPOCTPAHCTBE,
3HATh CBOMCTBA ABHKCHHU;
BBIIOJHATh M300pakK€HUsST MHOTOTPAHHUKOB M TEJ BpalllEeHUs IpU IapajlIeIbHOM
nepeHoce, LEeHTPaIbHONM CUMMETPUH, 3€pKaJIbHOW CUMMETPHHM, IIPU MTOBOPOTE BOKPYT
psSMOii, mpeoOpa3oBaHus MOA00HS;
CTPOUTh CEYEHHUS MHOTOIPDAaHHUKOB U Tl BpALICHUsS: CEYEHUs IWIMHIPA
(mapasuienbHO U NEPIEHIUKYIIAPHO OCH), CEYeHUs KOHYca (IapajelibHble OCHOBAaHHIO
U IIPOXOJSIIIKE Yepe3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl TMOCTPOEHUS CEUEHUMH: METOJ CIEI0B, METOJl BHYTPEHHEro
IIPOEKTUPOBAHHUS, METO]] IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh NT€OMETPUYECKHUE YTBEPKIACHUS;
OPUMEHATh TeOMeTpHueckue (aKThl I pelIeHHs CTepeOMEeTPUYECKHX 3ajad,
IIPEIoJIaratoIiuX HECKOJbKO LIaroB PeleHus], €ClIi yCIOBUS NIPUMEHEHHUS 3a/laHbl B
SBHOW U HESIBHOU (hopme;
pelmaTre 3aJa4d Ha JOKa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHHH W HaXOXICHHE
TEOMETPUUECKUX BEJINYMH;
IIPUMEHATH IPOTPAMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHHKAI[MOHHBIE CUCTEMBI TIPU
PELICHNH CTEPEOMETPUYECKHX 3a]1aY;
IPUMEHSTh IIOJIy4eHHbIE 3HAHUS HA INPAKTUKE: CpPaBHUBATh, AHAIU3UPOBATh U
OLICHMBATh peajbHbIE CUTYyallMH, IPUMEHATh U3yUCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IOMCKA pEelIeHUs MaTeMaTH4ecKu CQOpPMYJIUPOBAHHON MpPOOIEMBI,
MOJIEJIMPOBAaTh PEAIbHBIE CUTYallud HA S3BIKE TEOMETPHH, UCCIIEN0BATh TIOCTPOCHHbIE
MOJIEJN C UCHOJB30BaHUEM I'€OMETPUUYECKUX MOHSATUM U TEOpeM, almapara anreopsl,
pelaTh IPaKTUYECKHUE 3aJa41, CBA3AHHBIE C HAXOKIACHUEM F€OMETPUUECKUX BEJINYUH;
UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUHM KaK COCTaBHON
yacTu pyHIaMEeHTa pa3BUTHUS TEXHOJIOTUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
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Ne HanmeHoBaHMe pa3/iesioB U KosmmyecTBo yacos
n/n TeM MporpaMmbl Bcero K/P /P (PO
1 BBenenue B ctepeoMeTpuio 23 1
2 BzauMHoe pacrionoxeHue 6 1
NPSIMBIX B IIPOCTPAHCTBE
3 HapaHHeHBFOCTB NPSIMBIX 8
IUIOCKOCTEH B MMPOCTPAHCTBE
4 HepHeHz[mSyﬂﬁpHOCTb NPSIMBIX U o5
IUIOCKOCTEH B IMPOCTPAHCTBE
5 VYTIIBI ¥ pacCcTOSTHUSA 16 1
6 MHOTOrpaHHUKH 7 1
7 BexTopsl B ipocTpaHcTBe 12
8 [ToBTOpeHwMeE, O606HI€HI§6 u 5 9
cUCTeMaTH3aIMs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 102 5 0
I[MTPOI'PAMME
11 KJIACC
Ne HaunmenoBanue pasaenao u  KoanvecrBo uacos
n/n TeM MPOorpaMMbl Bceero K/P /P 3(HPO
1 AHaTMTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHME, 0606HICHIiIe u 15 1
CUCTeMAaTH3aIWsI 3HAHUHA
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Imomaam MoBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEI
6 JIBrkeHus 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 2
cUCTEeMaTH3aIlHs 3HAHU
OBILIEE KOJIMYECTBO YACOB I10 102 8 0
IMTPOI'PAMME
MOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
Ne ni/m Tema ypoka Komiriectso Hacon (IHPO

Becero K/P I1I/P

OcHoBHbIE NpaBUiia H300pakeHus Ha
PHUCYHKE IIJIOCKOCTH, MApaJIJIEIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
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OTpe3Ka

IlonsATHA cTepeoMETpUN: TOUKA,
psiMasi, IJI0CKOCTh, IIPOCTPAHCTBO.
OcHoOBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE IIJIOCKOCTH, TAPaJIJICIIbHBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

ITonsaTHA: nepecekaromuecs

TUIOCKOCTH, MEPECEKAIOINECs TIPsMast
U IJIOCKOCTb; MOJTYIPOCTPAHCTBO

[TonsTus: nepecexaroumecs
IIJIOCKOCTH, MepeceKarouuecs npsamas
U IIJIOCKOCTb; MOJYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecymecTBYIOUIMX 00BEKTOB

MHororpaHHuKu, U300pakeHue
IPOCTEHIIMX MPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOUINX 00BEKTOB

10

11

12

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TTEPBbIC
cienctsus u3 Hux. CrocoOnl 3aaHus
MPSIMBIX U ITIOCKOCTEH B
npoctpanctBe. O003HAUCHUS MPSIMBIX
U IJIOCKOCTEN

N300pakeHue ceueHuil nmupaMupl,
Ky0a 1 MpU3MbI, KOTOPBIE TPOXOJAT
yepes ux péopa. M3obpaxenue
nepeceyeHus MoayYeHHBIX
mIockocTeil. PackpammuBanue
MTOCTPOEHHBIX CEYEHUN Pa3HbIMU
LBETaMU

N300pakeHue ceueHuil nmupaMupl,
Ky0a 1 pU3Mbl, KOTOPbIE TPOXOJAT
yepes ux péopa. M3obpaxenue
nepeceyeHus MoayYeHHBIX
mIockocTeil. PackpammuBanue
MTOCTPOECHHBIX CEYEHUN Pa3HbIMU
LBETaMU

N300pakeHue ceueHuil mupaMuipl,
Ky0a 1 MPU3MbI, KOTOPBIE TPOXOJIAT
yepes ux péopa. M3obpaxenue
MNEPECCUCHU A MOJTYUCHHBIX




12

IJI0CKOCTEN. PackpammuBanue
IIOCTPOCHHBIX CEYEHUH PA3HBIMU
LBETAMU

13

N300paxkeHne ceueHmi mupamMuibl,
Ky0a 1 MPU3MbI, KOTOPBIE TPOXOJISAT
gyepes ux péopa. M3obpaxenue
nepeceyeHus MoayYeHHBIX
IJI0CKOCTEN. PackpamuBanue
MMOCTPOCHHBIX CEUCHUN Pa3HBIMU
IBE€TaMH

14

Merton cnenoB yisi HOCTPOCHUS
CEeUYEeHUU

15

Meton cieqoB Uisl IOCTPOEHUS
ceuenuii. CBOMCTBA MEpECEUCHUI
MPSIMBIX U IJIOCKOCTEN

16

Meton ciefoB uisl TOCTPOEHUS
ceyeHuil. CBOMCTBA MepeceyeHnit
MPSIMBIX U IJIOCKOCTEN

17

18

[TocTpoeHune ceuenuii B mupamMue,
KyOe 1o TpéM ToukaM Ha pébpax.
Co3zaHue BBIHOCHBIX YepTexel U
3aIyCh IIAaroB IMOCTPOCHUS

[TocTpoeHue ceueHuii B mupamMue,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3aHue BEIHOCHBIX YEpPTEkKEN U
3aMuCh MIaroB MOCTPOEHUS

19

[TocTpoeHue ceyeHnit B mupamuse,
KyOe 1o TpéM ToukaM Ha pébpax.
Co31aHne BBIHOCHBIX YepTexen U
3aITUCh IAroB MOCTPOCHUS

20

21

22

23

[TocTpoeHue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3anne BRIHOCHBIX YEPTEXKEH U
3aMuch MIaroB MOCTPOSHUS

IToBTOpenune mnanumerpun: Teopema
O MPOTMOPLIMOHAIBHBIX OTpe3KaXx.
[TonoGue TpeyroJibHUKOB

[ToBTrOpenue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4yepTexax. Mcropus
Pa3BUTHS TUIAHUMETPHUH U
CTEpPEOMETPUU

KonrponpHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenuns"

24

B3anMHOe pacrionokeHue mpsiMbIX B
npoctpadcTBe. CKpenuBaromecs
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npsmble. [Ipru3Haky ckpeluBarommxcs
npsmbIx. [lapanensHbie npsMele B
IIPOCTPAHCTBE

25

26

27

28

29

Teopema 0 CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOU
IapaJuleIbHON JaHHOU IIPSIMOM,
MPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JTaHHOU npsimoil. JlemMma o
[IEpECEUEHUH MAPAIIENbHBIX MPSMBIX
IIJIOCKOCTBIO

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o Tpéx napanaenbHbIX
npsMbIX. Teopema o
CKPELIMBAIOILUXCS IPSIMBIX

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJICILHOTO
npoektupoBanus. M3o00paxkeHue
pa3HbIX (GUTYpP B MapauieIbHON
MIPOEKLUU

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJICHHBIMUA CTOPOHAMH. YTOII
MEXy NPSMbIMU

3ajauu Ha J0Ka3aTeNbCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
pacIoyio’keHNeM IPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH NPSIMOU U
miockoctd. CBoiicTBa
MapaJUIEIbHOCTH IPSIMOU U MJIOCKOCTH

31

32

I'eomeTprueckue 3agaun Ha
BBIUHCJICHUE U JJOKA3aTeNIbCTBO,
CBSI3aHHBIE C NAPAJIJIEIIBHOCTHIO
MPSIMBIX U INTIOCKOCTEHN B
IIPOCTPAHCTBE

ITocTpoeHue ceyeHus, MPOXOASILETO
4yepes JAHHYIO NPSIMYIO Ha YEPTEXKE U
[apajuIeIbHOTO APYIOU MPSAMOM.
Pacuér oTHOIIEHNH

33

34

[TapannensHas npoekuus,
IIPUMEHEHHE I IOCTPOCHUS CEUEHUN
Ky0Oa u napayenenuneaa. CpoicTsa
napajuleJIenunea u Ipru3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
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[apaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
IIPOXOAALICH Yepe3 TOUKY, HE
MIPUHAUICKALYIO JaHHOU INIOCKOCTH
U CJEICTBUS U3 HEE

36

CaoiicTBa napajuiebHbIX MIJIOCKOCTEH:
0 MapaJuIeIbHOCTU MPSMBIX
[epECEUECHUS IIPU IIEPECEUEHUU ABYX
MapaJIENbHBIX TUIOCKOCTEN TPEThEN

37

38

CaolicTBa napamieabHbIX INIOCKOCTEH:
00 oTpe3Kax napajjiebHbIX MPSIMBIX,
3aKJIIOYEHHBIX MEKY [1apajuleIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUCHUH IPAMOM
C IByMsl TapajulelIbHbIMU
IUIOCKOCTSIMU

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

39

40

[ToBTOpEHME: TPUTOHOMETPHUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

CBoiicTBa Ky0a 1 MPsIMOYTOJIBHOI0
napajuiesienumnena

41

Brruucnenue JyiMH 0Tpe3KOB B KyOe U
IPSIMOYTOJIbHOM MapauIeIeUIIE e

42

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocTy. [Ipu3Hak
NIEPIEHIUKYISIPHOCTH NIPSMOH U
IIJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYIIPHOCTH MIPAMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIIEHIUKYIIIPHON K
IIJIOCKOCTH

45

46

47

48

[1n0ckoCTH ¥ IEpIEHANKYISIPHbIE UM
IIPsIMbIE B MHOTOTPaHHHUKAX
[1nockocTH U IepHeHANKYISIPHbIE UM
IIPsIMbIE B MHOTOTpaHHHUKAX
[lepnieHuKyIsIp ¥ HAKJIIOHHAS.
[TocTpoenne nepneHuKyIsIpa U3
TOYKH Ha MPSIMYIO

[lepnieHuKyIsIp ¥ HAKJIIOHHAS.
[TocTpoeHne nepneHuKyIspa u3




15

TOYKHU Ha IPSIMYIO0

49

50

o1

Teopema 0 TpEX NEPHEHAUKYIISIPAX
(npsimast u oOpaTHas)

Teopema 0 TpEX NEPHEHAUKYIISIPAX
(npsimast u oOpaTHas)

VYT0JI MEXTY CKPEITBAOIIIUMUCS
MPSIMBIMH

52

ITouck neprneHMKyJIApHBIX IPSIMBIX C
MOMOIIBIO TIEPIIEHIUKYISIPHBIX
IJIOCKOCTEN

53

OpToroHanbHOE IPOEKTUPOBAHUE

54

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
IIPABUIIBLHON MHUPAMHUJBI C TOMOIIIBIO
OPTOTOHAJILHOM MPOEKINH

55

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MPAaBUIBHON MUPAMHUIIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

57

58

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIIOCKOCTH. I1nockocTn
CUMMETpPUI B MHOTOTPAHHHUKAX
[Ipu3Hak nepneHuKyISIpHOCTH
IIPSIMOM M TNIOCKOCTH KAK CJIEJICTBHE
CUMMETpUU

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOAHUM OT TOYKH J0 MIIOCKOCTH

59

60

61

62

63

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH J0 MIOCKOCTH

CriocoObl OIyCTUTD MEPIEHANKYIISPHI:
CUMMETpPHS, CABUT TOUYKH 110
MapajuIeJIbHON IIPSIMOU

CaBur no HenapaienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

KontponsHas padorta "B3anmuoe

p p

PaCIOJIOKEHUE IPSIMBIX U IUIOCKOCTEN
B ITpocTpaHcTBE"

[ToBTOpeHue: yroy MexIy NpsSMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

64

[ToBTOpEHME: YyTOI MEKITY
CKPEILLIMBAIOIIUMUCS MPSIMBIMU B
MPOCTPAHCTBE

65

I'eomeTprueckue MeTO bl BEIUUCICHUS
yIriia MeXy IpSMbIMU B
MHOTOTpaHHHUKaX
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66

67

68

JIByrpansbiii yroa. CBoiCcTBO
JMHEHWHBIX YIJIOB JBYTPAHHOIO yIJa

[TeprieHIUKYISPHBIC TIOCKOCTH.
CBoiicTBa B3aMHO
MEPICHIUKYIISIPHBIX TUIOCKOCTEH

[Ipu3Hak nepneHANKYISIPHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
IIepeCEeYEHMS JIBYX IJIOCKOCTEN
MEPIEeHIUKYIISIPHBIX TPEThel
IIJIOCKOCTH

69

[IpssMOyTONBHBIN MTapajuIeIeUuIIe T,
KyO; U3MepeHus, CBOICTBA
IPSIMOYTOJIBHOIO ITapAJUICICIIUIIEAa

70

Teopema o 1uaroHajv
MPSAMOYTOJIBHOTO MapajuielieluIe1a u
CJICJICTBUE U3 HEE

71

CrepeomeTpuyuecKie 1 MPUKIaIHbIC
3a71a4M, CBA3aHHbBIEC CO B3aUMHBIM
pAacIoI0KEHUEM NPSIMBIX U TIJIOCKOCTH

72

[ToBTOpEHME: CKpeLIMBAOIINECS
IIpsIMbIE, MapaJIEIbHbIE IUIOCKOCTH B
CTaHAAPTHBIX MHOTOT'paHHUKAaX

73

74

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKpCHIMBAIOIIUXCA MMPAMBIX,
pacCToAHNEC MCIKIY
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTBIX CUTYyallUAX

Paccrosinne oT TOUKH 10 MIIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

75

76

Brruncnenue pacctosHUA MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NIEPIEHANKYIISIPHON
IIJIOCKOCTH

TpEXrpaHHbIl yroi, HEpaBEHCTBA IS
TpeXTpaHHbIX yIiIoB. Teopema
[Tudaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JUIs TPEXTPAHHOIO yIila

77

78

79

DneMeHTHI ChepPUIEeCKON TeOMETPUH:
reojie3MyecKkue JMHUU Ha 3emIie
Kontponbnas padota "Y1 u
paccrosiHus"

Cucremaru3zanus 3HaHUN
"MHOrorpaHHUK U €ro 3J€MEeHTHI"

80

[MTupamuna. Buasl nupamu.
[IpaBuibHas nupamuia
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IIpusma. IIpsAmas u HakIOHHAs

81 1
npusmbl. [IpaBuibHast mpu3mMa
[Ipsmoit napamienenunes,

82 IIPSIMOYTOJIbHBIN MapajlieenuIe, 1
Ky0

83 Brimykibsie MHOTOTpanHukd. Teopema 1
Ditnepa
Brinykibeie MHOrOrpanauku. Teopema

84 Diinepa. [IpaBunbHbIC U 1
MOJTYTIPABHIIbHBIE MHOTOTPAHHUKHU

85 'I‘<OHTp0J'II>Ha}I pa6'c')Ta 1

MHOrorpaHHuKu

86 [TonaTHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxenne BexTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH

92 CkaysipHOE TTPOU3BEICHUE 1

93 Brraucnenue yria Mexy BEKTOpaMu 1
B IIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

97 [Ipocreiimme 3a1auu ¢ BEKTOpaMHu 1

08 O606HvleHHe U CUCTEMaTU3alus 1
3HaHUH

99 O606HV16HI/Ie U CUCTeMaTU3alus 1
3HaHUH

100 HToroasi KOHTpoJbHAsA paboTa 1

101 HToroasi KOHTpoJIbHAsA paboTa 1

102 O606HV16HI/Ie U CUCTeMaTU3alus 1
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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Tema ypoka

KoauuecTBO 4acoB

n/n I()PO

1 [ToBTOpenue Tembl "KoopaunaTel BeKTOpa
Ha IJIOCKOCTH U B MMPOCTpaHCTBE"

2 [ToBTOpenue tems! "CkanspHoe
MIPOMU3BEJCHNUE BEKTOPOB"

3 [ToBTOpeHue Tembl "Breruucienue yria
MEXJly BEKTOpaMH B IpOCTpaHcTBE"

4 [ToBTOpEeHue Temsl "YpaBHEHHE IPAMOI,
MPOXOJIAIIEH Yepe3 B TOUKH"

5 VYpaBHEHHE IJIOCKOCTH, HOPMAJIb,
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax

6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue

8 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE
POrpaMMHUPOBaHUE

9 JIuHeitHbIe HEpaBEHCTBA, TUHEUHOE
MIpOrpaMMHUpPOBaHUE

10 AHaIUTHYECKHUE METO/Ibl pacuéTa yria
MEX]y MPSMBIMH B MHOTOI'PaHHUKAX

11 AHanUTHYECKHUEe METOIbI pacuéTa yria
MEXIY IJIOCKOCTSIMU B MHOTOTPaHHUKAX

19 dopmyiia pacCTOSHUS OT TOUKH J10
IJIOCKOCTH B KOOpJIMHATaX

13 Haxoxzaenue paccTossHui OT TOYKHU 10
TJIOCKOCTH B KyOe

14 Haxoxnenue paCCTOHHI/IIEI OT TOYKH JI0
IUIOCKOCTH B MPaBUJILHON TUPaMUIE

15 KOHTpOJH,H"aﬂ pabota "AHanuTruyeckas
T€OMETpUs

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 MIJIOCKOCTH, TIEPECEYSHUs IPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble TPsIMbIE U IJIOCKOCTH:
napajuieJIbHble CeUEeHUS

20 HapaimenLHme MPAMBIE U IIIOCKOCTH:
pacy€T OTHOIICHUI

21 [TapanienbHble TPsIMbIE U MJIOCKOCTH: YTJIbI
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ME¥K]ly CKPEIIMBAIOIIMMHUCS TPSIMBIMU

22

23

24

[IepnieHauKyIIsIpHBIE MIPSMBIE U TUIOCKOCTH:

CTaHJApTHBIE MAPhl MEPIEHAUKYIISPHBIX
IUIOCKOCTEN U MPSIMBIX, CHMMETPUH
MHOT'OIPAHHUKOB

[IepnieHauKyIIsIpHBIE NIPSMBIE U TUIOCKOCTH:

TeopeMa O TpeX MepIreHANKYIIIpax

[leprieHquKyISIpHBIE MIPSIMbIE U TNIOCKOCTHU:

BBIYUCJICHUA OJIMH B MHOI'OI'PAHHUKAX

25

[ToBTOpEHUE: IO MHOTOYTOJIBHUKOB,
bopMyJIBI IS TUTOMIAEH, COOOpaKEeHUS
mog00ust

26

[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,
dbopMyJIBI IS TUTOMIACH, COOOpaKEeHUS
moa00ust

27

HOBTOpCHI/IeZ Iiomaan MHOFOYFOJII)HI/IKOB,
(bopMyIIBI TS TIIONIAICH, COOOpasKEHHUSI
moa00ust

28

29

30

31

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100U

[Tnomanu ceyeHuit MHOTOTPaHHUKOB:
TJIOIA U TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHus moao0us
KoHnTtposnbHas padora "[loBTopeHue:
MHOTOI'PAaHHUKHU, CEYCHUS
MHOTOTPaHHHUKOB"

O61éM Tena. OObeM MPSIMOYTOIBHOTO
napaJuleenuneaa

32

33

34

3anaun 00 yABOEHUHU Ky0Oa, 0 KBajpaType
Ky0a; 0 TPUCEKILIUH yIia
CrepeoMeTpHUEeCKHE 3a]1a4H, CBSI3aHHBIE C
00BEMOM MPSMOYTOJIBHOTO
napaJsenenuneaa

[Tpuxiagaeie 3a1a4u, CBSI3aHHBIE C

BBIYHCIICHHEM 00BEMa npAMOYT'OJIbHOT'O
napaujicjicnmicaa

35

O0BEM IPSAMOI TPU3MBI

36

37

CrepeoMeTpHUuecKUe 3aJa4l, CBS3aHHBIE C
BBIYUCIIEHHEM 00BEMOB MPSMON MTPU3MBI

[IpuxagHelie 3a1auu, CBSI3aHHbIE C
00BEMOM MPSIMON MTPU3MBI

38

Boruncnenue 00bEMOB Tel ¢ TOMOIIbIO
omnpenenénHoro uHTerpana. O0bEM
HAKJIOHHOM NMPU3MBI
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Brruucnenue 00bEMOB TEN ¢ HOMOILBIO

39 onpenenéHHoro uuaTerpaiga. Oobém
TTUPAMHU/TBI

40 dopmyna 06béMa mupamuiel. OTHOIIEHHE
00bEMOB MUPAMHU/T C OOLITUM yTIIOM

a1 dopmyna 06béMa mupamuiel. OTHOIIEHHE
00bEMOB MUPAMHU/T C OOLITUM yTIIOM

42 CrepeoMeTpriecKue 3a/1a4H, CBI3aHHBIC C
00bEMaMK HAKJIOHHOW MPU3MBbI

43 CrepeomeTpuyecKkue 3aj1auu, CBI3aHHbIE C
00BbEMaMK TUPAMHIBI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBI3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 HpI:I'KJ'IaL[HLIe 3a7a4u 1'[? TeMe "OO0BEMBI
Ten", CBsI3aHHBIC ¢ 00BEMOM MUPAMHUJIBI

16 [Ipumenenne 06bEMOB. Briunciienue
PACCTOSIHUS 70 TJIOCKOCTH

47 KoHnTponpHas pe}'60Ta "O0BéM
MHOTOI'PaHHHKA
[{unuHaprdeckas TOBEPXHOCTb,

48 00pa3yronue MUIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [IpssMoit KpyroBoi HUIHHIP.
[Imoma e MOBEpXHOCTH HHAIMHAPA

50 KoHunyeckast TOBEpXHOCTh, 00pa3yromue
KOHUYecKoi moBepxHocTu. KoHyc

51 CeueHue KOH)V/ca IJIOCKOCTBIO,
napajuieIbHOM MIIOCKOCTH OCHOBAHUS

52 YceqéIfHLIﬁ KoHYyC. M300paxkeHne KOHYCcOB
U YCEYCHHBIX KOHYCOB

53 [Tomane 60KOBOI MOBEPXHOCTH U IMOJTHOM
MOBEPXHOCTH KOHYCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYCa
CrepeomeTpryuecKue 3aa4u Ha

55 JI0Ka3aTelIbCTBO M BBEIYHCIICHUE,
MIOCTPOEHUEM CEUYECHUH LIUIIMH]IPa, KOHYCa
CrepeomMeTpruYEeCKHE 3a/1a41 HA

56 JIOKa3aTelIbCTBO M BEIYHCIICHUE,
MIOCTPOEHUEM CEUECHUH LIUIIMH]Ipa, KOHYCa

57 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C
ITUTAHIPOM

58 [TpuknamHbIe 3a/1a49M, CBSI3aHHBIC C

MUJIMHAPOM
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59

Cdepa u map

60

[lepeceuenue chepsl u mapa ¢
iockocTrio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bua u n300pakenue mapa

61

62

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHIO. By u n3o0paxeHue mapa

Ypasuenue chepsl. [Lnomans chepsl u e€
yacTen

63

Cummerpus chepsl 1 mapa

64

65

CrepeomeTpHuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIUMCIICHUE, CBA3aHHBIC
co chepoii U apom, TOCTPOCHUEM UX
CCUCHHI TUIOCKOCTHIO

CrepeomeTpryeCKHE 3a/1a4d Ha
JOKa3aT€JIbCTBO U BBIYMUCIICHHUEC, CBA3aHHBIC
co cepoii 1 mapoM, IOCTPOSHUEM UX
CEUYCHUH MIOCKOCTHIO

66

67

[IpukitagHble 3ana4n, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA IUIOCKOCTH,
BBIYHCIICHHS B OKPY>KHOCTH, CTAHIAPTHBIE
moa00ust

68

69

Paznuansie KOM6I/IHaIII/II/I TCJI BpalllCHUSA U
MHOI'OI'PaAHHHUKOB

3agauu o Teme ""Tena U MOBEPXHOCTH
BparieHus"

70

71

3amauu o Teme "Terna ¥ MOBEPXHOCTH
BpaiueHus"

KonrtponbHas pabora "Tena 1 moBepXHOCTH
BpaieHus"

72

O06wém nununapa. Teopema 06 00bEME
MMpAMOTo MUJIMHAPA

73

74

Beruncnenue 00bEMOB TeIl C TOMOUIBIO
onpenenénHoro uHTerpana. O0bEM KoHyca
[Tnomaau 60KOBOI U MONHOM MOBEPXHOCTH
KOHycCa

75

76

CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHBIC C
BBIUKCIICHHEM 00BEMOB IMIIMH/PA, KOHYCA
[Ipuknanneie 3aaaun o Teme "OObEMBI U
IJTONIAAN TOBEpXHOCTEN Ten"

77

OO0BéM 11apa U MAapoOBOTO CEKTOPA.
Teopema 06 00nEme mrapa. [1nomans
cdepsl. CTepeoMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHHEM 00BEMOB 11apa,
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HI1apOBOTI'0 CCrMCHTA U MIApPOBOT'O CCKTOPA

78

[Ipuknanueie 3apa4un mo Teme "OOBbEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
wiomaabio ceprl. COOTHOMICHUS MEXKITY
IUIOHIA/IIMU MTOBEPXHOCTEN U 00bEMaMu
OJ00HBIX TEJ
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[TomoOHBIE TETa B IPOCTPAHCTBE.
N3menenne 06bEMa pu 1o 100uu.
CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB TEJ U TUIOLIA/ICH
MTOBEPXHOCTEH

Kontponbnas padorta "Ilnomann
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TeNn"
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JBuxenust mpoctpancTBa. OToOpaskeHusI.
JBuxenus u paBeHCTBO uryp. Odiue
CBOMCTBA JBHKCHUH
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Bub!l iBrKeHMiI: TapauieNIbHbIN EPEHOC,
LIEHTpaJIbHAsl CAMMETpPHS, 3epKaJbHas
CHUMMETPHUS, IOBOPOT BOKPYT NPSIMOM
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[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

['eomerpuueckue 3a1a4u Ha MPUMEHEHUE
JIBUKCHUS

KoHnTtponbHas padota "BekTopsl B
npocTpaHcTae”
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Ob6o6maromee noBropenue 11 moHsTHH U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3alus 3HaHUM:
"IlapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
npocTpaHcTae"”
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O6o06matomiee moBTopenue 11 moHsTHii u
MeTo/10B Kypca reomerpun 10—11 kmaccos,
cUCTeMaTH3alus 3HaHHii: "BeKkTopsl B
npocTpaHcTae”

Ob6o6uaroee noropeHue 11 noHsATUi 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucTeMaTHu3anus 3HaHuil: "BekTopsl B
npocTpaHcTae"”
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Ob6o6uaromee noropeHue 11 noHsATUi 1
MeTo10B Kypca reomerpun 10—11 kmaccos,
cucremaTru3anus 3HaHui: "O0bem
MHOTOrpaHHHUKa"
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O6o06matomee moBTopenue 11 moHsTHI 1
MeTo0B Kypca reomerpun 10-11 knaccos,
cucreMartu3arus 3Hanuii: "O0bem
MHOTOrpaHHuKa"
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91
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Ob6o6maroee nosropenue 11 noHATH 1
MeTOJ10B Kypca reometpun 10—11 knaccos,
cucreMarusanus 3Hanuit: "[lnomanu
MOBEPXHOCTU U 00BbEMBI KPYTJIbIX Ten"

O6o6matomee moBropeHue 11 moHsaTH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucrteMarusanus 3Hagui: "Inomaan
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Ten"

93
94

95

HtoroBasi KOHTpoJIbHAs paboTa
HroroBasi KOHTpoJIbHAs paboTa

[ToBTOpEeHHE, 0000IICHUE U
cucTeMaTu3alus 3HaHui
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Hcrtopus pazButusi crepeoMeTpun Kak
HayKd U € POJIb B PA3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHH
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Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHH
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Hcropust pa3BuUTHS CTEPEOMETPUH KAK
HayKHU U €€ pOoJib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT UM

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHH
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Hcropust pazBUTHS CTEPEOMETPUH KAK
HayKH U €€ pOoJIb B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT UM

Hcropus pa3BUTHUS CTEPEOMETPUN KaK
HayKH U €€ pOJib B Pa3BUTUH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JId YYEHUKA
* MaTtematuka: anredpa ¥ Hadajla MaTeMaTHYeCcKOro aHaiausa, reometpus. ['eomerpus, 10-11
kiaccel/ [Toropeno A.B., Akiimoneprnoe obmectBo «M3natenscTBo «IIpocBemnieHuey

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. Nuenckas M. A. I'eomeropusi. Koutponbabie padotsl. 10 -11kmace: yued. mocodue s
001eoOpazoBat. opranmu3anuii: 6a3oBblii ypoBeHb / M.A. Nuenckas. - M. : IIpocsemenne. 2019

2. Nuenckas M. A. 'eomeropus. CamocrositensHbie paboThl. 10 Kimace: yue0. mocobue st
001eoOpaszoBat. opranu3anuii: 6a3oBeiii ypoBeHb / M. A. Nuenckas. - M. : IIpocBemenne. 2018

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
Ennnas xomrekuus mudpoBeIX 00pa30BaTebHBIX PECYPCOB. [ DNEKTPOHHBIN pecypc]//Pexxum

nocrymna: http://school-collection.edu.ru
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