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MNOACHUTEJIbBHAS 3AIINCKA

["'eomeTpus sBIsIETCS OHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus, Tak
KaK OGGCHG‘-II/IBaCT BO3MOXHOCTb MU3YUCHUA NUCHUIIIINH CCTCCTBGHHO-HaY‘{HOﬁ HaITpaBJICHHOCTHU
U MPEIMETOB T'yMaHUTApHOTO IHKIA. [I0CKOIBKY JIOTHYEeCKOe MBIIUICHUE, (OpMHUpYyEeMOe TpH
HN3YUCHUU O6y‘IaIOH_II/IMI/IC$I MNOHATUNUHBIX OCHOB TCOMCTpHHU, HpPHU AOKA3ATCIBCTBC TCOPCM U
MIOCTPOCHHUH LIEMOYKH JIOTUYECKUX YTBEP)KACHUHN MIPU PEIICHUH TEOMETPUICCKUX 3aa4, YMCHHE
BBIIBUT'aTb W OIPOBECPraTb TI'UIIOTC3bl HCIMMOCPCACTBCHHO HWCIOJB3YIOTCA IMpU PCHICHUU 3ajayd
€CTECTBEHHO-HAYYHOT'O ITUKJIA, B YACTHOCTH (PM3MUYECKHX 3ajad.

Ilens ocBoeHms mporpamMMbl yueOHoro Kypca «I'eomerpus» Ha yriyOnEHHOM YpOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOydYalOUIMXCS MPU M3YYEHUH TE€OMETPHH, Kak
COCTaBIISIIONIEH TIpeAMeTHOW oOmactn «Marematuka ¥ WH(MOpMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TPUOOPETEHHUs] U WCHOJIb30BaHUS 0ojiee TITyOOKHX T'€OMETPHUUECKUX 3HAHWNA U
NEUCTBUN, CIEIU(PUYHBIX T'€OMETPUH, U HEOOXOJMMBIX JJISl YCIEHIHOTO NMPO(ECCHOHATEHOTO
00pa3oBaHus, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTEeMaTHKH.

[IpuopuTeTHBIMH 3a7jauaMH Kypca T€OMETPUU Ha YriyOJIEHHOM ypOBHE, paCIIUPSIOIIUMHU
U YCHJIMBAIOIIMMU Kypc 6a30BOT0 YPOBHS, SIBIISIFOTCSL:

paclIMpeHue MpPEeACTaBICHUS O TEOMETPUM KaK 4YacTh MHPOBOM KYJIbTypbl U
(opMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABIECHUS O TMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJIENSAX, [O3BOJSIOMIMX ONUCHIBaTh M HW3y4yaTh pa3HbIe SIBICHUS
OKpY’KaloIllero MUpa, 3HaHWE MOHATUHHOrO ammapara 1o pasjeny «CtepeoMeTpus» yuyeOHOro
Kypca reoMeTpHH;

¢dbopmMHpoBaHHE YMEHHSI BIIaIETh OCHOBHBIMU MOHATUSIMH O TIPOCTPAHCTBEHHBIX (DUTYpax U
UX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TeopeM, (OpMyl U YMEHHE HUX PUMEHSTh, YMEHHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

dbopMupoBaHHEe yMEHHS pACllO3HAaBaTh Ha 4YepTek)axX, MOJAENSAX U B pEalbHOM MHUDE
MHOTOIPAHHUKHU U TeJa BPAILLEHUSI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIETH;

¢dopmupoBanue [IOHUMAaHUs BO3MOKHOCTH AKCHOMAaTHYECKOTO IIOCTPOEHUs
MaTeMaTHYeCKUX Teopuil, (popMUpOBaHME MOHMMAHUS POJIM AKCMOMATHKU MPU IPOBEIECHUU
pacCyXJIeHHUI;

dbopMupoBaHHEe YMEHHS BIQJeTh METOJAMH JIOKA3aTeIhCTB U AJITOPUTMOB pEIICHUS,
YMEHHSI HMX TPUMEHSATh, TPOBOJUTH JOKA3aTeIbHBIC PACCYXKIEHUS B XOJE pEIICHUS
CTEpEOMETPUYECKUX 3aJad W 3aJad C [PAKTHYECKUM CcoJepKaHueM, (OopMUpOBaHUE
NPEJCTaBICHUST O HEOOXOIUMOCTH JOKa3aTeNbCTB TMPU OOOCHOBAHMHM MaTEMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKU B MTPOBECHUH JIEAYKTUBHBIX PACCYXKIACHHUIA;

pa3BUTHE U COBEPUICHCTBOBAHWE WHTEIUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEMN
00yJaromuxcsi, MO3HABATEIbHOW AaKTHUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIUICHUSI, UHTEpEca K U3YYEHUIO T€OMETPHH;

dbopmupoBanre (YHKIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPUM: YMEHHS
pacmo3HaBaTh MPOSIBICHHUS TEOMETPUUYECKHX MOHSITHH, OOBEKTOB U 3aKOHOMEPHOCTEH B



peaNbHBIX JKU3HEHHBIX CUTYalUsX U MPH M3YYCHUHU APYTHX YUEOHBIX MPEIMETOB, MPOSBICHHS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEHM, MOJEIMPOBAHUS PEAJbHBIX CHUTYyalluid, HCCIEAOBAHUS
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU TI0JIyYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JUHUSAMEU yueOHOTro Kypca «I'eomerpusi» B 10—11 kmaccax
ABISOTCS: «lIpsiMBIE M IJIOCKOCTH B IpPOCTpaHCTBe», «MHororpaHHukn», «Tema BparieHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/|BUKEHNUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHME «yMEThb ONEPUPOBATH MOHATHIMUY,
peIeBaHTHBIMU T€OMETPUU Ha yriayonéHHoM ypoBHe oOydenus B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJCpXKATENbHBIM JHHHUSIM Yy4eOHOro Kypca, a (GOpMHUpOBAaHUE JOTHYECKUX YMEHUU
pacmpenensercs He TOJIbKO [0 COAEpKATEeIbHBIM JIMHUAM, HO M IO TrojJaM OOy4YeHHs.
CogmepxaHre 00pa3oBaHUs, COOTBETCTBYIOIIEEC MPEIMETHBIM  pe3ylbTaTaM  OCBOCHUS
®denepanbHON pabouell MpOrpaMMbl, pacpeIeIEHHBIM 10 To/1aM OOyYeHHs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOMpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO TMO3BOJSET OPraHMW30BaTh OBJAJIEHUE T'€OMETPUYECKUMU
MOHSITUSIMA W HABBIKAMHU TIOCTIEJIOBATEIFHO M TIOCTYMATEIbHO, C COOJIOJICHHEM MPHUHIIUIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYI0 CHCTEMY TI'€OMETPHUYECKHX
MPEJICTABICHUA O0yJYaIONUXCs, paclupsis U yriyomusis e€, oOpaszysi MpOYHbIE MHOXKECTBEHHBIC
CBSI3H.

[lepexoxa kK U3y4EeHUIO TEOMETPUHN Ha YIITYOJIEHHOM YPOBHE ITO3BOJISICT:

co3marhk ycinoBus i auddepeHnmanuu  0Oy4eHHs, MOCTPOCHHS WHAWBHIYaTbHBIX
00pa3oBaTeNbHBIX  MPOTPAMM, obecrieunTh  yriyOJ€HHOE  HW3YYEHHE  TEOMETPHUU
KaK COCTaBJISIFOIIEH yueOHOoro npeamera «MaTeMaTHukay;,

MOJArOTOBUTH OOYYAIOUIMXCS K MPOJODKEHUIO M3YUYCHUsT MAaTEMaTHKU ¢ y4ETOM BBIOOpA
Oynymeir mpodeccun, obecrieunBas TPEEMCTBEHHOCTh MEXKIYy OOIHUM M TPOQECCHOHATBHBIM

o0Opa3oBaHHEM.

Ha wu3yuenue yuebHOro Kypca «l'eomerpus» Ha yriayOnéHHOM ypoBHe oTBoautcs 204
gaca: B 10 kiacce — 102 ygaca (3 gaca B Hezeno), B 11 kimacce — 102 gaca (3 gaca B HeIem0).

COJEP)KAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS cTepeoMeTpun. Touka, mpsiMasi, IIOCKOCTh, MPOCTpaHCTBO. [loHsATHE
00 aKCHOMATHYECKOM TMOCTPOSHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHH U CICJICTBUS U3 HUX.



B3aumHoe pacrnosnoskeHue MpsMbIX B IPOCTPAHCTBE: MEpPECceKaroluecs, napajuiebHble 1
CKpeluBaromuecs npsmele. [IpuzHaku ckpemmparomuxcs npsambix. [lapanienbHoCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSAMBIE B IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
OpsIMBIX, MapajuIeNbHOCTh  OpsIMOM M miockoctu. [lapamnensHoe W IeHTpaibHOE
poeKTUpoBaHue, n3obpaxenue ¢uryp. OCHOBHBIC CBOMCTBA MapaJJICIbHOTO TPOSKTHPOBAHHUS.
N3o0pakerne Guryp B mapawieIbHON MPOSKIIMUA. YTIIBI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXKy MPSAMBIMU B NpocTpaHcTBE. [lapannenpbHOCTh MIIOCKOCTEW: MapajyieibHbIE IUIOCKOCTH,
CBOMCTBA MapaJUICNIbHBIX MIIOCKOCTEH. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TTIOCKOCTH:
TeTpa’ap, NapajljIesenune/1, IOCTPOCHUE CEUYEHU .

[lepneHauKyISIpHOCTH  NPSAMOM M IUIOCKOCTH:  IEPHEHIUKYISIPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpSAMBIE NaApaUICIbHBIE M NEPHEHIUKYISPHbIE K IUIOCKOCTH, IIPH3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IIJIOCKOCTH, TEOpeMa O MpsAMOU NEepHEHAUKYISIPHOU
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap W HaKIOHHBIC: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUS (PUTYPHI HA TIIOCKOCTb.
[leprieHANKYIASIPHOCTD TJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOcKocTel. Teopema
0 TPEX MEPIECHAUKYIIAPaX.

VYIuIBl B IPOCTPAHCTBE: YIOJI MEXKIY IIPSIMOM U IUIOCKOCTBIO, ABYTPAHHBIN YIrOJI, TMHEHHBII
yYIrojl ABYIpaHHOrO yrija. TpéXrpaHHbld W MHOrOrpaHHbie yribl. CBOHCTBa IUIOCKHUX YIJIOB
MHOrorpatHtoro yria. CBOHCTBa IJIOCKMX U JIBYTPAHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIIpusma: n-yrosbHas mnpusma,
npsMasi U HAaKJIOHHas NpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelenunes] U ero cpoiicTBa. KpaTualimiye HyTM Ha IOBEPXHOCTHU
MHOTOrpaHHuKa. Teopema Oiinepa. IlpoctpancTBennas teopema Iludaropa. IMupamuma: n-
yrojibHasi NUpaMuia, MpaBUiIbHast U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
IPABWJIBHOM nupaMuibl. [IpaBuibHBIE MHOTOIpaHHUKHU: IpaBUIbHAS NpHU3Ma U IIPABHIIBHAS
nupamua, MpaBUiIbHAs TPEyrojabHas MUpaMUIa U MPaBUIbHBIN TeTpasap, KyO. [IpencraBinenue
0 NIPaBUJIBHBIX MHOTOIPaHHUKAX: OKTA3P, AOJACKAdAP U UKOCAP.

Brrunciienre »neMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yribl [liomans 60xKoBOM
MIOBEPXHOCTU U IIOJIHOM IOBEPXHOCTH IMPSAMOM IPU3MBI, IUIOLIAJAb OCHOBAaHMM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsSMON mpu3Mbl. Ilnomans OGOKOBOW TOBEPXHOCTH M IOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBL, TEOPEMA O IUIOIIAANA YCEYEHHOU IMPAMHU/IBI.

CuMMeTpusi B TPOCTPAaHCTBE. OJIEMEHTHl CHUMMETPUM IPABWIBHBIX MHOI'OI'DAaHHUKOB.
CuMmMeTpuss B MNpPaBUIBHOM MHOTIOTPAHHUKE: CHUMMETpHUS MapajljiesieNuIe a, CUMMETpUs
IIPABWJIBHBIX ITPU3M, CHMMETPHS MIPABUIIbHON MUPAMHUIBI.

BeKkTopbI M KOOPAMHATHI B MPOCTPAHCTBE

[TonsiTHsi: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIe, COHANpaBJICHHbIE M IPOTUBOMOJIOXKHO HaIpaBICHHbIE BEKTOphl. PaBeHCTBO
BCKTOPOB. I[eﬁCTBHH C BCKTOpaMHu: CJIIOKCHUC U BBIYUMTAHUC BCKTOPOB, CyMMa HCCKOJIBKHX
BEKTOPOB, YMHOXKEHHE BeKTOopa Ha uucio. CBoicTBa cloxeHUss BekTOopoB. (CBoiicTBa
YMHOKEHMS BEKTOpa Ha uncio. [IoHaTre xoMimanapHsle BEKTOpPbI. [Ipu3HAaK KOMILUIAHApHOCTH
Tpéx BekTopoB. I[lpaBuno mnapamnenenunena. Teopema O pas3lokKEHUH BEKTOpa MO TpPEM
HEKOMIUIAaHApHBIM  BekTOopaM. lIpsAmoyronbHass cucreMa KOOpAMHAT B  IIPOCTPAHCTBE.



Koopaunatel BekTopa. CBsi3p MeXAy KOOpJAMHAaTaMH BEKTOpPA M KOOpAMHATAMU TOYEK. YTOJ
Mex 1y BekTopamu. CKalsipHOe IPOU3BEACHNE BEKTOPOB.

11 KUIIACC
Tesa BpameHus

[TonsiTusi: UMAUHApPUYECKas TOBEPXHOCTh, KOHWYECKash IOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, OOpa3yroIue MmoBepxHOCTe. Tenma BpamieHWs: HUIWHIP, KOHYC, YCEUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacnonoxkeHue cdepbl U TUIOCKOCTH, KacaTelabHas TNIOCKOCTh K
cthepe. M300paskeHne Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka mummHapa U Konyca. CuMMeTpust
cdepsl U mapa.

O6Bém. OcHOBHBIE cBoOiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena u ciaeactsus u3 He€. OOBEM NpsSAMON M HAKIOHHOW NPU3MBI, WINHJPA,
nupamMubl 1 KoHyca. O6bEM mapa U mapoBOro CerMeHTa.

KomOunammu Ten BpamieHHs W MHOTOTpaHHUKOB. [Ipu3ma, BHHcaHHass B LMJIMHID,
omucaHHas okojo mmiuHApa. Ilepecedenme cdepsr m mapa ¢ miockocteio. Kacanme mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTPaHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BIUCAHHON B
MHOTOTPAaHHHK WM TEJIO BPAICHHUS.

[Tnomane MOBEpXHOCTH IUIWHApPA, KOHYyca, miomaab chepsl U e€ dacreir. [lomodbue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIOMIANCH TOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobusi, roMoTeTHs. PemieHre 3amad Ha MJIOCKOCTH C HCIIOJB30BAHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne ceyeHMH MHOTOIPAHHMKOB MW TEJI BpAUICHUS: CEUEHUs LMJIUMHIPA
(mapayuiebHO W TMEPIEHAMKYIISIPHO OCH), CEUYEHHs KOoHyca (mapajielibHble OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpUIMHY), CEUCHHs IIapa, METOJbl IMOCTPOCHHSI CEUYEHUIH: METOJ| CIEe/IOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN IIIOCKOCTH.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Onepanuu HajJ BEeKTOpaMu. BeKTOpHOE YMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHs. IIpsmMoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatel BexkTopa. Paznmokenue BekTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOM MpH
pelIeHUN TeOMETPUYECKUX 3a]1ay.

JBHKEHNSA B IPOCTPAHCTBE

JBsuxenust mpoctpanctBa. OrtoOpaxenus. J[BmkeHus W paBeHCTBO ¢uryp. OOmue
CBOICTBA JBWKECHMI. BuIbl NBMKEHUI: MapajielbHbIA MEPEHOC, LIEHTpaJbHAs CUMMETPHS,
3epKalibHas CAMMETPHSI, TOBOPOT BOKPYT Mpsimoii. [IpeoOpazoBanus momoo

IIVTAHUPYEMBIE PE3YJIbTATDI OCBOEHMHA YYEBHOI'O KYPCA
«'EOMETPUSA» (YI'JIYBJIEHHBIA YPOBEHDb) HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATBI
1) rpazknanckoe BOCIMTAHME:

c(OPMHPOBAHHOCTh TPAKAAHCKON TMO3UIMM  OOyYaroIIerocss Kak akTHBHOTO H
OTBETCTBEHHOI'O 4JIEHa POCCHICKOr0 OOIIECTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SIBICHHH, MpOIEAyp TIpa)kIaHCKOro oOliecTBa
(BBIOOpPHBI, OIMPOCHI U APYroe), yMEHHWE B3aUMOJEHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUH C UX (DYHKIMSIMU U HA3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKOW MIACHTUYHOCTH, YBAKEHUS K MPOIUIOMY H
HACTOALLIEMY POCCUMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKEHHSM POCCUHUCKUX
MaTeMaTUKOB W POCCHUUCKON MAaTeMaTHYECKOM IIKOJbI, MCIOJb30BAHUE ATHUX JOCTHUKEHUU B
JIPYTHUX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEW  POCCHHCKOTO  Hapoaa, cHOpMUPOBAHHOCTD
HPaBCTBCHHOI'O CO3HAHUSA, OTUYCCKOTO MOBCACHUS, CBA3aHHOI'O C MPAKTUYCCKUM NMPHUMCHCHUCM
JOCTHXKCHUI HAYKH M JEATCIHLHOCThIO yYEHOr0, OCO3HAHHME JIMYHOIO BKJIAJa B MOCTPOCHUE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTMYECKOE BOCIIMTAHUE:

OCTCTUYCCKOC OTHOLICHHUEC K MHDY, BKJIXOYast OCTCTUKY  MATCMATHUYCCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPacCyX ACHUH, BOCIPHUUMYHBOCTh K
MaTEMaTUYECKUM acleKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) puznueckoe BocniuTanme:

c(OPMHPOBAHHOCTh YMECHHS IPUMEHSITh MaTEeMAaTHICCKHE 3HAHUS B MHTEPECaxX 370POBOTO
u Oe3omacHOro o0Opasa >KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (310pOBOE
NUTaHue, cCOATAHCHPOBAHHBIN PEXXUM 3aHATHH M OT/bIXa, PEryJsipHas pu3ndecKas akTHBHOCTH ),
¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHIATUSAX CIOPTHBHO-03/JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTh K TPYIy, OCO3HAaHHE LIEHHOCTH TPYJIOJIOOMs, HHTEpEC K Pa3Iu4HbIM chepam
HpO(i)eCCI/IOHaJIBHOI\/'I ACATCIBHOCTHU, CBA3aHHBIM C MaTeMaTUKON U eé MMPpUITOKCHUAMHA, YMCHHC
COBEpIAaTh OCO3HAHHBIM BBHIOOp Oynmymied mnpodeccun W pearru30BBIBATH COOCTBEHHBIC
JKHU3HCHHBIC IIJIaHbI, TOTOBHOCTHh H CHOCO6HOCTB K MAarcMaTU4CCKOMY 06p3.30BaHI/IIO )41
camMo00pa30BaHUIO Ha MPOTHKECHUH BCEH KHU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PCIICHUH
MPAKTUYECKHX 3a7]a4 MaTeMAaTHUECKON HAPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:
C(l)OpMI/IpOBaHHOCTB HKOJIOTHYECKOU KYyJIbTYpbl, IOHHUMAHUC BJIMIHUA COLIMAJIBHO-

HSKOHOMHUYECKUX TIPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHON Cpebl, OCO3HAHUE
I00aTbHOTO  XapakTepa  JKOJOTMYECKUX  M[poOieM, OpHeHTalus Ha  [pUMEHEHHE



MaTeMATHYECKUX 3HAHUW ISl PEUICHUs 3a1ad B 00JacTH OKPYKAIOIIEH Cpellbl, TNIaHUPOBaHUE
MOCTYIKOB M OLIEHKH WX BO3MOKHBIX MOCIEACTBUI JJIs1 OKPYKAIOLIEH CPEJIbI;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

C(OPMHPOBAHHOCTb ~ MHPOBO33PEHMsI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKHd M OOIIECTBEHHOM NMPAaKTUKU, MOHMMAaHUE MAaTeMaTHYECKOW HAayKH Kak c(epsbl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ Pa3sBUTH M 3HAYMMOCTH JJIS PA3BUTHUS LMBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MATEMAaTUKHU U MAaTEMaTUYECKON KYJIbTYpOH KaK CpeACTBOM IIO3HAHUS MUDa,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEI0BATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U
B IpYIIIIE.

METANPEAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeliCTBUS
Ba3oBble JJornueckue aeiicTBuA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTeMaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMPEICNICHUS  MOHSITHIA,
yCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KJIACCU(PUKAIMM, OCHOBAaHMA [UIi OOOOLICHHUS H
CpaBHEHUs, KPUTEPUHU ITPOBOJMMOIO aHAJIN3A;

BOCIPUHUMATh, (OPMYIUPOBATH M MPEOOpPa3OBBIBATh CYXKIEHUSA: YTBEPAUTENbHbIE U
OTpUIATENIbHbIC, eAMHIUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

BBIABIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M NPOTUBOpeunsi B (pakrax,
JAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, IMpeiaraTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUI;

JIeTIaTh BBIBOJBI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTHBHBIX W WHIYKTHUBHBIX
YMO3AKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENBHO J0KAa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUU (TIpsSAMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BBIOMpATh cHoco0 pemeHus Y4eOHOM 3agaun  (CpaBHUBATh HECKOJIBKO BapHAHTOB
pemieHusi, BHIOMpaTh Hamboiee MOIXOAAMMH € Y4ETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBate/IbLCKHe JeiicTBUA:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEN0BATEIbLCKUNA HHCTPYMEHT MO3HAHUS, (POpMYIHpOBaTh
BOIIPOCHI, (UKCUPYIOIINE NPOTUBOpEYHE, MNpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
dbopMupOBATh THUIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJAUTHL  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBaHUE MO
YCTaHOBJICHUIO OCOOCHHOCTEW MAaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIIECCAa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMHU, TPOLIECCaMHU;



CaMOCTOATEIILHO (OPMYIIHPOBATH 00OOIIEHUS ¥ BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJTI0ICHNUS, UCCIICAOBAHUS, OICHUBATh JOCTOBEPHOCTD MOJIYUYEHHBIX PE3YJIHTaTOB, BBIBOJIOB U
0000I1IEHHI;

MMPOTrHO3UPOBATE BO3MOXKXHOC PA3BUTUC MPOLCCCA, a TAKIKC BbIABUTATH NPCAIOJIOKCHUSA O
€T0 pa3sBUTUHU B HOBBIX YCJIOBHIX.

Pabora ¢ undopmaunmeii:

BBISIBIIATH Me(UIUTHI WHOOPMAIUH, JTaHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOINIPOC U JISI
pelieHus 3a1auu;

BbIOMpaTh MH(GOPMALMIO M3 HUCTOYHMKOB  pa3jIM4YHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMAaTH3UpPOBaTh M MHTEPIPETUPOBATh HMH(POPMALMIO pPA3JIMYHBIX BHIOB H  (Gopm
IIPEJICTaBIICHHUS,

CTPYKTYpHpOBaTh  HMH(OpMALWIO, TPEACTaBIATH €€ B  pa3IM4HBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAA&KHOCTh HHGOpPMAIMM IO  CAMOCTOSTEIHHO  C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePcATbHbIE YUeOHbI€ elicTBUSA
Oo0menue:

BOCIIPHHUMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMH
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHMS B YCTHBIX M IHCHhMEHHBIX
TEKCTaxX, JaBaTh IIOSCHEHUS 10 XOAY pEUICHMs 3aJadd, KOMMEHTHUPOBATh IIOJy4YEHHBIN
pe3yibTar;

B XOJie OOCYXXIEeHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOIEMBI,
pemraeMoii 3a/1aun, BHICKA3bIBATh HJICH, HAILICJICHHBIC HA IMOWCK PEIICHHUS, COMOCTABIATH CBOU
CYXJIEHUS C CYKICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHApYKUBATh pa3iiMyhe M CXOJCTBO
HIO3UIHI, B KOPPEKTHOU popme POopMyIHPOBATh PA3HOTIACHS, CBOM BO3PAKCHUS;

MNPCACTABJIATEL PE3YJbTAaThl PCHICHUA 3aJdadd, SKCIICPUMCHTA, HUCCICAOBaHUA, ITPOCKTA,

CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3a4ad  IpEe3eHTAUUuU MU
0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHble YHUBepPcaJbHbIE YUeOHbIe 1eHCTBUSA

Camoopranmn3anus:

COCTaBIIATh IUJIAH, aNTOPUTM peIICHHs 3aJayd, BbIOMpAaTh CHOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PECypCcoB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTb M KOPPEKTHPOBATH

BapUaHTHI pPEIICHUH ¢ y4€TOM HOBOM nHpOpMAaIIUK.

CﬂMOKOHTpOJIb, AMOIMOHANIbHBIIA HHTEJLJIEKT:



BJIa/IETh HABbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX pPe3yabTaTOB, BIAJETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIsS IIpoliecca U pe3yibTaTa pelieHrs MaTeMaTuueCKoM 3a1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUM 3a]a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HalJICHHBIX OLINOOK,
BBIBJIEHHBIX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIH U YCIOBUSAM, OOBACHATH IPUUUHBI JOCTHKCHUS
WIN HEJIOCTIKECHHUS pe3ylIbTaTOB JEATEIbHOCTH, HAXOMUTh OMMOKY, J[JaBaTh OICHKY
nproOpPEeTEHHOMY OTIBITY.

CoBMmecTHas JEATECJIbHOCTD:

MOHMMATh M WCIOJIbh30BATh MPEHMYILECTBA KOMAHIHOW M MHIUBUAYAILHOU pabOTHI MPH
pemieHnn y4eOHBIX 3a7ad, NPUHAMATh IEIb COBMECTHOW JESTeNbHOCTH, IUIAHHPOBAThH
OpraHU3aIMI0 COBMECTHOM PabOThI, pacmnpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
MPOIIECC U PE3YNIbTAT padOThI, 00001IaTh MHEHUSI HECKOJIBKHX JIFOICH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paboThl (0OCYXIeHHs, OOMEH MHEHHH, «MO3TOBbIC
IITYpMBbI» M WHBIE), BBIIOIHATH CBOIO 4acTh pabOThl M KOOPAWHHPOBATH CBOM ACHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaH/bl, OIICHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT IO
KPHUTEPUSIM, CYOPMYIHMPOBAHHBIM yJaCTHUKAMHU B3aHMMO/ICHCTBUSL.

NPEJMETHBIE PE3YJIbTATBI
K koniy 10 kiacca oOyyaromuiicss HAy4uTCs:

CBOOOJHO OIEPUPOBATH OCHOBHBIMU TOHSATHAMHU CTEPEOMETPUM TIPU pEIIEHUH 3a1ad |
IPOBEJICHUN MAaTEMaTHYECKUX PACCYKICHUH;

PUMEHSTH aKCHOMBI CTEPEOMETPUHU U CICIACTBUS U3 HUX MPH PEILICHUH T€OMETPHUECKUX 3aa4;
KIacCH(PUIUPOBATh B3aUMHOE PACIOJNIOKEHUE TPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B MPOCTPAHCTBE;

CBOOO/IHO OTIEpPUPOBATh NOHATHUSAMHU, CBI3aHHBIMHU C YIJIAMH B IPOCTPAHCTBE: MEXTY MIPSIMBIMH B
IPOCTPAHCTBE, MEXKY MPSIMOH U MJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh MOHATHUSAMHU, CBSI3AaHHBIMU C MHOTOTPaHHUKAMHU;

CBOOOJHO  pAacro3HaBaTh OCHOBHBIE  BHJbl  MHOTOIPAaHHHMKOB  (TpuU3Ma, MNUpaMUAa,
MPSIMOYTOJIBHBIN TTapajuieenume]], Ky0);

KJIaccu(pUIIUpOBaTh MHOTOI'PAaHHHUKH, BEIOMPAs OCHOBaHMS ISl KIacCU(UKAIIH;

CBOOO/IHO OTIEpPHUPOBATh MOHATHSAMH, CBSI3aHHBIMHU C CEYEHUEM MHOTOTPAaHHUKOB TIOCKOCTHIO;
BBINOJIHATh TapaJljielbHOE, IEHTPAJbHOE W OPTOTOHAJIBHOE MPOEKTUpOBaHHE (uUTryp Ha
IUTOCKOCTB, BBITIOJIHATH N300pakeH!s (GUTYp HA TIIOCKOCTH;

CTPOUTH CEYCHUS MHOTOTPAHHUKOB PA3TUYHBIMA METOJAMHM, BBITIOJIHATH (BBIHOCHBIE) IIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUJ CBEpPXY, COOKY, CHU3Y;

BBIYHCIIAT TUIOMIAJM MTOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MUPAaMH[A), TEOMETPHUYECKUX
TeJI C IPUMEHEHUuEM (hopMy;

CBOOO/IHO OINEpHUPOBaTh HMOHATHAMH: CHMMETPHUS B MPOCTPAHCTBE, LEHTP, OChb M IJIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IFIOCKOCTh CUMMETPHH (DUTYPHI,

CBOOOZHO ONEPUPOBATH MOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpIMHATaM B
POCTPAHCTBE;

BBITIOJHATH JICHCTBUS HA/l BEKTOPAMH;



pemiath 3aJayd  Ha  JOKa3aTeJbCTBO MAaTEMaTHMYECKUX OTHOUIEHMM M HaXO0XKJIEHHUE
FeOMETPUUYECKUX BEIMYMH, TPUMEHSSI U3BECTHBIE METO/IbI MPU PEIICHUU MaTeMaTUYECKUX 3a]a4
MOBBILIEHHOT'O U BBICOKOI'O YPOBHSI CJIOKHOCTH;

MPUMEHSTh MPOCTEHIINE IPOrpaMMHBIE CPEJCTBA U NEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI
IIPU PELIEHNN CTEPEOMETPUUECKHX 3a/1a4;

U3BJIEKAaTh, MPEOOPa3oBBIBATh M HMHTEPIPETUPOBATH HHGPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (GUTYpax, MPECTABICHHYIO Ha YepTek,aX U PUCYHKAX;

NPUMEHSTHh TOJTY4YeHHbIE 3HAaHUS Ha IMpaKTHUKE: CpaBHUBaTh M AaHAJIU3UPOBATh peajbHbIC
CUTyalluu, NPUMEHATh HM3yYEHHBbIE IOHSTHUS B IIPOLIECCE IOUCKA DPEIIEHUS MaTeMaTU4YECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOJIEIUPOBATh pEalbHbIE CUTYallud Ha S3bIKE T'€OMETPUH,
UCCIJIEI0BATh MOCTPOEHHBIE MOJAEIN C HCIOJB30BAHUEM I'€OMETPUUECKHUX IOHATHM M TEOPEM,
anmnapara anredphbl, pelarh NpakTHYeCKue 3a7a4uu, CBI3aHHbIE C HAXO0XKEHUEM IeOMETPUIYECKIX
BEJIMYMH;

UMETh TMpeACTaBiIeHUs 00 OCHOBHBIX JTamax pa3BUTHUS T€OMETPUM KaK COCTaBHOW YacTu
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K konimy 11 kiaacca oOyuaromuiicss HAy4uTCs:

CBOOOJHO ONEpPUPOBATh MOHITHUAMH, CBSI3aHHBIMM C LWIMHIPUYECKOH, KOHHYECKOH W
chepruyecKoit TOBEPXHOCTSIMHU, OOBSICHATH CITOCOOBI IMTOTYUCHNS,

OINIEpPUPOBATH MOHATUSMH, CBSI3aHHBIMH C TEJIaMU BPALICHUSA: LWIMHAPOM, KOHYCOM, chepoil u
1apoM;

pacro3HaBaTh Tella BpalleHus (LWIMHAP, KOHYC, cdepa M map) U OOBACHATH CIOCOOBI
MOJTyYEHUSs TeJl BpallleHus;

KJIaccu(UIIUpPOBaTh B3aUMHOE PACIIONIOKEHHE CHEPhI U TUNIOCKOCTH;

BBIUMCIISATh BEIMYMHBI 3JIEMEHTOB MHOTOIPAHHHUKOB M TeJl BpalleHUs, 0O0bEMBI U IUIOLIAIN
MIOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJI BpAIICHHUS, T'€OMETPHUYECKUX TEJI C NPUMEHEHUEM
(opmyu;

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMM C KOMOMHAIMSAMU TN BpAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIHCAHHBIA B cepy M OMHCAHHBIM OKOIO cdepsl, chepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILICHHUS;

BBIUKCIISTH COOTHOIICHUS MEX1Y TUIOIIAIIMU TOBEpXHOCTEH 1 00bEMaMu OJI0OHBIX TelT;
n300pakaTh M3y4yaemble (UIYpHI, BBIMIOJHATH (BBIHOCHBIC) IJIOCKHE YEPTEKU W3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPALLCHUS;
U3BJICKaTh, WHTEPIPETUPOBATh M MPeoOpPa30OBBIBATh HHPOPMALHKIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, mpeJCTaBICHHYIO Ha YepTexaxX U PUCYHKaX;

CBOOOTHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPAIK Ha/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEMEe KOOpMHAT;

pemaTh reoOMeTPUYECKHE 3aJaud Ha BBIYMCICHHE YIJIOB MEXIY MPSIMBIMH M IJIOCKOCTSMH,
BBIUMCJICHHE PACCTOSHUNM OT TOYKHU [0 IUIOCKOCTH, B II€JIOM, Ha IMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOJIa NPH PEILICHUH;

CBOOOJHO OMEpUPOBATH MOHATHSMH, CBSI3aHHBIMM C JIBDKEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUI;

BBITMOJHATh M300pa’keHUsI MHOTOTPAHHMKOB M TEJI BpallleHUs MpPH MapajljieIbHOM TMepeHoce,
LEHTPAIbHOM CUMMETPUHU, 3€PKAJbHOM CHUMMETPUM, IIPU IIOBOPOTE€ BOKPYI IIPSIMOW,
npeoOpa3oBaHusl TIOI00WS;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAllEHHs: CEUEHHs ILWIMHApa (MapajuiebHO H
NEPIEHIUKYIAPHO OCH), CEUeHHUs KOHyca (mapasijiesibHble OCHOBAaHHIO W MPOXOASIIKE uYepe3
BEpILNHY), CEYEHHUS 11apa;

UCIIONIb30BAaTh  METOJbl MOCTPOCHMSI CEYEHMM: METOJ  CJel0B, METOJ BHYTPEHHEro
IPOEKTUPOBAHUS, METO]I TIEpEHOCA CEeKYILEH IMITOCKOCTH;



JIOKa3bIBaTh TCOMETPUYECKUE YIBEPKACHUA,

OPUMEHATh ~ TeOMEeTpHuecKue  (akThl  JUIsi  pEIIeHUs  CTEePEOMETPUYECKHX  3ajad,
nmpeamnojgararomux HCCKOJIBKO IIaroB pCHiCHUA, CCJIN YCJIOBUS IMPUMCHCHUA 3aaHbl B SIBHOU U
HessBHOU (popme;

peuiaTb 3agadyu Ha JA0Ka3aTciabCTBO MaTEMATHUYCCKUX OTHOILICHUU u HaXO0XICHUC
TE€OMETPUYCCKUX BEITMYUNH;

[PUMEHATH IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUU
CTEPEOMETPUIECKHX 3a/1aY;

MNPUMCHATH TIMOJIYYCHHBIC 3HAHWUA Ha IMPAKTUKC: CPAaBHUBATL, aAHAJIU3UPOBATH W OLICHUBATH
pealbHbIe CHTYalluu, MPUMEHATh U3y4YCHHBIC MTOHATHS, TEOPEMBI, CBOMCTBA B TpOIlECCEe IMMOUCKA
peleHusi MaTeMaTudecku chopMyITupoBaHHON MPOOIEMbI, MOJICINPOBATh PEAbHBIE CUTYAIHH
Ha SI3BIKE TEOMETPHH, UCCIIEAOBATh MMOCTPOCHHBIE MOJICITU C UCIOJIB30BAHUEM T'€OMETPHUECKUX
MOHITHA H TEOpeM, ammapara anreOppl, pemiaTh MPaKTUYeCKUe 3a7add, CBS3aHHBIE C
HAXOXXJCHUEM I'€OMETPUICCKUX BEIINYHH;

HUMCTb NPCACTABJICHUA 06 OCHOBHBIX J3Tallax pa3BUTHA TI'COMCTPUU KaK COCTAaBHOM dYacTu
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HanmenoBanue pa3zienoB U TEM NpOrpaMMbl KonnuecTBo yacon
n/mm Bcero  KoHTponbHbIe [TpakTHueckue
paboThI paboThI
1 BBeznenue B crepeoMeTpuio 23 1 -
2 B3anmHoe pacnosio’keHre IpsIMbIX B IPOCTPAHCTBE 6 1
3 [TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepnieHqUKYIAPHOCTD NPSAMBIX U IUNIOCKOCTEN B 25
MPOCTPAHCTBE
5 VYrael 1 pacCTOsTHUS 16 1
6 MHororpaHHuKu 7 1
7 Bexkrops! B IpocTpaHcTBE 12 -
8 [ToBTOpEHME, 0000IIIEHNE ¥ CUCTEMATHU3AIIHS 5 2
3HAHUU
Jl06aBUTb CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
11 KJIIACC
No  HaummeHoBaHue pa3iesioB U TEM MPOTPAMMBI KonnuectBo yacoB
n/m Bcero  KontpomabHbIe [IpakTuueckue
paboThI paboThl
1 AHanmuTh4YecKasi reoMeTpus 15 1
2 [ToBTOpEHME, 0000IIICHNE U CUCTEMATHU3AIIHS 15 1
3HAHUU
3 OO6BEM MHOTOrpaHHUKA 17 1
4 Tena BpameHnus 24 1
5 [Tnomaay moBEpXHOCTH U 00BEMBI KPYTIIBIX 9 1
TN
6 JIBukeHuUs 5 1
7 [ToBTOpEHME, 000OIIICHNE ¥ CUCTEMATH3AIIHS 17 2
3HAHUU
Jl06aBUTB CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 102 8 0

I[TPOI'PAMME

INOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

No Tema ypoka KonnuecTBo yacon
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11
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14

Bcero KonTposbHbie
paboTbI

OcHOBHBIE TIpaBUIIa U300pAKEHHSI HA PUCYHKE TNIOCKOCTH, 1
napauieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka.

[ToHsTHS cTEepeoMeTpUn: TOUKA, TPSMast, MIIOCKOCTb, 1
npocTpancTBO. OCHOBHBIC MTPaBUIIa U300paXKEHUS HA PHUCYHKE
IJIOCKOCTH, MapaijieNIbHbIX MPSIMBIX (OTPE3KOB), CEPEANHbI

oTpe3Ka.

[Tonsartus: nepecekarouecs MIOCKOCTH, MePeceKarouuecs 1
npsiMasi ¥ MI0CKOCTh; OTYIPOCTPAHCTBO.

[TonsTHs: epecekaronmecs MIOCKOCTH, IEPECEKAIOIINECS 1
npsiMasi ¥ MII0CKOCTh; OJYIPOCTPAHCTBO.

MHoOTOrpaHHUKH, U300PKEHHUE MPOCTEHIITIX 1
IPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOIUX OOBEKTOB.

MHororpaHHuKH, H300paKeHHe MPOCTEUIIINX 1
IIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIUX OOBEKTOB.

AKCHOMBI CTEPEOMETPUU U TIEPBHIE CIEACTBUS U3 HUX. 1

AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIIEICTBUS U3 HUX. 1

AKCHOMBI CTEPEOMETPHUH | TIEpBbHIE ciencTBus U3 HuX. Criocoosr 1
3a/laHus IPSIMBIX U TDIOCKOCTEH B mpocTtpaHcTBe. O003HAUCHUS
MPSAMBIX U TJIOCKOCTEM.

N300pakeHne ceueHni MIpaMuibl, KyOa U IPU3MbI, KOTOPHIE 1
IpOXoAT uepe3 ux péopa. M3o0pakeHue nepeceueHus

MOJTYYEHHBIX IUIOCKOCTEN. PackpalmBaHue mOCTPOCHHBIX

ceueHuu Pa3HbIMHU LIBETaMMU.

N3ob6paxkenue ceueHnit mupamMuasl, Kyda U MpU3Mbl, KOTOPbIE 1
MPOXOAT uepe3 ux péopa. M3zoOpakenue nepecedeHus

MIOJIYYEHHBIX IIJIOCKOCTEN. PackpalurBaHue NOCTPOEHHBIX

CEUCHHH pa3HbIMU LIBETAMHU.

N300pakeHne ceueHni MIpaMu/ibl, KyOa U IPU3MbI, KOTOPHIE 1
MPOXOAT uepe3 ux péopa. M3o0parkeHue nepeceuecHus

MOJTYYEHHBIX IUIOCKOCTEN. PackpamBanue moCTPOCHHBIX

CeUCHHH pa3HBIMU LIBETAMH.

N3ob6pakenue ceueHnit mupamMusl, Kyda U MpU3Mbl, KOTOpPbIE 1
POXOIAT uepes ux péopa. M3zo0pakenue nepecedeHus

MIOJIYYEHHBIX IIJIOCKOCTEN. PackpalurBaHue NOCTPOESHHBIX

CEUEHHUH pa3HBIMU [IBETAMHU.

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUIM. 1

[IpakTHyeckue u3
paboTbI



/o

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Tema ypoka

Meropn cnenoB aiis nocTpoeHus ceueHuid. CroiicTBa
MepECEUYCHU I PSMBIX U TIJIOCKOCTEH.

Merton cieoB st HOCTpoeHus: ceueHuii. CBoiicTBa
IIEPECCUCHUM NPSMBIX U INIOCKOCTEH.

[TocTpoenue ceuenuii B nupamuze, Kyoe 1o TpéM ToukaM Ha
pé6pax. Co3maHne BEIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
IIOCTPOEHUS.

[TocTpoenue ceueHuii B mupamu/ie, Kyoe rmo Tpém TouKkaMm Ha
pé€bpax. Co3nanne BEIHOCHBIX YEePTEKEH U 3aIUCh MIAaroB
MOCTPOCHUS.

[[TocTpoeHue ceueHuii B mupaMu/ie, Kyoe rmo TpéM ToukaMm Ha

pé€bpax. Co3nanne BEIHOCHBIX YEePTEXKEH U 3aIUCh MIAaroB
IIOCTPOCHUS.

[TocTpoenue ceuenuii B nupamuze, Kyoe o TpéM ToukaM Ha
pé6pax. Co3maHre BEIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
IIOCTPOEHUH.

[ToBTOpeHue mianumerpun: Teopema 0 MPONMOPIUOHATIBHBIX
orpeskax. [Tomo6ue TpeyroibHUKOB.

IToBrOopenue manumerpun: Teopema Menenas. Pacuers! B
CCUCHHUAX Ha BBIHOCHBIX YepTexax. Mcropus pazsurus
IIJIAHUMETPUHU U CTEPEOMETPUH.

Kontponbnas padota "Axkcuomsl crepeomerpun. Cedenus".

B3anmMHoe pacnoniokeHue NpsiMbIX B TPOCTPAHCTBE.
CxpemuBaromuecs npsimMbie. [Ipu3Haku CKpemmuBarOnmxcs
npsmbix. [lapanenbHbie npsiMble B IPOCTPAHCTBE.

Teopema o CyleCTBOBAaHMM U €AMHCTBEHHOCTH NPSIMON
napajuleIbHON JaHHOW MPSAMOM, MPOXOASIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAIEeH Ha JaHHOH npsmoi. Jlemma o
NEPECEUCHUH NapaUIeNIbHBIX MPSAMBIX TUIOCKOCTBIO.

[TapannensHOCTh Tpex NMpsMBIX. Teopema o TpEX mapanaeabHbIX

npsiMbIX. TeopeMa 0 CKpelMBarOIIUXCs IPSIMBIX |.

[[TapannenbHOe npoekTHpoBaHue. OCHOBHBIE CBOMCTBA

napajuieJIbHOTO TPOSKTHUpOoBaHus. M300paxkeHne pa3HbIX GuUryp

B [TapaJUIEIbHON IIPOEKIUH.

LlenTpanbHas MpoeKus. YToil ¢ COHAIPaBIEHHBIMU CTOPOHAMH.

Yrois Mexay NpsSMBIMU.

3ajaun Ha JOKA3aTeNbCTBO U UCCIIE0BAHNE, CBSI3aHHbBIE C
PacmoJoKeHUEM MPSMBIX B TPOCTPAHCTBE.

KomnuectBo yacos

/

Bcero Kontponbuble IIpaktndeckue U3

1

paboThI

paboThI



No Tema ypoka KonnuecTBo yacon )

n/m Bcero Kontponbuble IIpaktndeckue U3
paboThI paboThI

30 TlonsTus: mapajuieIbHOCTh IPSMOM U IJIOCKOCTH B 1
npocrpaHcTse. [Ipu3Hak napaiienbHOCTH NPSIMOM U IVIOCKOCTH.
CBolicTBa mapauieIbHOCTH MPSIMOM U TNIOCKOCTH.

31 T'eomerpuyeckue 3a1a4n Ha BHIYUCICHHUE U JI0KA3aTEIbCTBO, 1
CBSI3aHHBIE C MMAPAJIJICIIbHOCTHIO MPSIMBIX U MIJIIOCKOCTEH B
MPOCTPAHCTBE.

32 TIloctpoeHue ceueHusi, MPOXOASIIErO YepE3 JaHHYIO IIpsiMyto Ha |
YepTEXKE U MaAPAJIICTBHOTO IPYTror NpsamMoil. Pacuér oTHOIIEHUH.

33 TlapamnenbHas IPOEKLMS, TPUMEHEHHUE ISl TOCTPOCHUS 1
ceueHHi kyda u nmapamutenenumnena. CBoiicTBa napaienenunena
Y IPU3MBI.

34 TIlapannenbHble IIOCKOCTH. [Ipr3Haku napamuieabHOCTU ABYX 1
IIJIOCKOCTEM.

35 Teopema 0 mapanienbHOCTH U €IMHCTBEHHOCTH TJIOCKOCTH, 1

MPOXOIALIEH Yepe3 TOUKY, HE IPUHAJIEKALYIO JaHHOU
IUIOCKOCTH U CJIEICTBUSA U3 HEE.
36 (CBoiicTBa napayIesbHbBIX IJIOCKOCTEN: O MAapaJIEIbHOCTH 1

NPSIMBIX NIEPECEYEHUS IPU MEPECEUEHUN JBYX MapalIeIbHbIX
IJIOCKOCTEN TPETHEU.

37 CaoiicTBa napaieNbHBIX IIOCKOCTEH: 00 0Tpe3Kax 1
HapayIeNIbHBIX NMPSMBIX, 3aKI0YEHHBIX MEXY apajuleIbHbBIMU
IUIOCKOCTSIMU; O IIEPECEUEHUH NTPSMOM € ABYMs NapaJljIeIbHBIMU
IUIOCKOCTSIMH.

38 TloBropenue: Teopema I[Tudaropa Ha mmockocTH. 1

39 IloBropeHue: TPUTOHOMETPHUS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. |

40 CsoticTBa Ky0a ¥ IPSIMOYTOJILHOTO TTapajlieenuIea. 1

41 BpluncieHHE ATUH OTPE3KOB B KyOe U IPSIMOYTOJIBHOM 1
napasuieJenumnese.

42 IlepneHAMKYISPHOCTH MPAMOM U TIIOCKOCTH. [Ipu3Hak 1

NEPHEHAUKYJIAPHOCTH IIPSIMOM U INIOCKOCTH.

43 [lepneHAMKYISPHOCTH MPAMOM U TIIOCKOCTH. [Ipu3Hak 1
NEPIEHAUKYJIIPHOCTH IIPSIMOM U INIOCKOCTH.



/o

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Tema ypoka

TeopemMa 0 Cyl1eCTBOBAHUU U €IMHCTBEHHOCTH MPSMOMH,
MPOXOJSIIEH Yepe3 TOUKY MPOCTPAHCTBA U MEPIIEHIUKYIISPHOMN
K IUIOCKOCTH.

[110CcKOCTH U TePIEHAUKYIISIPHBIE UM MIPSIMbIE B
MHOTOTPaHHHUKAX.

[ImockocTy U NEePHEeHAUKYIIAPHBIE UM IIPSIMBIC B
MHOI'OIPaHHHUKAX.

[lepniengukynsp u HakinoHHas. [locTpoeHue nepneHauKysIpa u3
TOYKHU Ha IPSIMYIO.

[lepniengukynsp u HakinoHHas. [locTpoeHue nepneHaAuKysapa u3
TOYKHU Ha IPIMYIO.

TeopeMa o TPEX MeprneHauKyisipax (mpsimast 1 oOpaTHasi).

Teopema o Tpéx nmepneHANKYIIApax (Mpsmasi ¥ oOpaTHas).

VYron MCKAY CKPCIIMBAOIIUMUCA TPAMBIMU.

[Touck nepneHuKyIsPHBIX IPSIMBIX C TOMOIIBIO
NEPIEHIUKYJIAPHBIX TUIOCKOCTEH.

OpToroHanbHOE IPOEKTUPOBAHUE.

[Moctpoenue ceuenuii kyba, mpU3Mbl, IPABUILHON MHUPAMHJIBI C
IIOMOUIBIO OPTOTOHAJILHOW MTPOEKIINH.

[TocTpoenue ceuenuit Kyba, MpU3MbI, MPABUILHON THPAMUJIBI C
MIOMOILIbIO0 OPTOTOHATBHOM MPOEKIIUH.

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBLHO MJIOCKOCTH.
[ImockocTH CUMMETpPHIT B MHOTOTpAaHHUKAX.

[Tpu3Hak neprneHIuKyIIpHOCTH MPSIMON U TUNIOCKOCTH KaK
CJI€ICTBHE CUMMETPHH.

[IpaBuiibHBIE MHOTOIpaHHUKU. PacyéT pacCcTOSHUN OT TOUKH 10
IJIOCKOCTH.

KomnuectBo yacos

/

Bcero Kontponbuble IIpaktndeckue U3

1

1

paboThI

paboThI



No Tema ypoka KonnuecTBo yacon )

n/m Bcero Kontponbuble IIpaktndeckue U3
paboThI paboThI

59 IlpaBunbHBIE MHOTOTPaHHUKHU. Pacuér pacCTOSHUN OT TOUKH J10 1
IJIOCKOCTH.

60 CnocoObl OyCTUTH MEPIICHIUKYISPBI: CAMMETPHS, CIIBUT TOYKHA |
110 MapaJuIeIbHON IIPSMOM.

61 Casur 1o HenapajeIbHOMN NPSAMOI, U3MEHEHHUE PACCTOSIHUIA. 1

62 KoHTtposbHas pabota "B3anMHOE pacmonoKeHHe MPSIMbIX U 1 1
IUIOCKOCTEH B MpOCTpaHCTBE".

63 TIloBTOopeHue: yroj Mex1y MPsSMbIMHU Ha TIJIOCKOCTH, 1
TPUTOHOMETPHUSI B IPOU3BOJIBHOM TPEYTOJIBHUKE, TEOPEMA
KOCHHYCOB.

64 IloBTOpeHue: yroj MEXy CKpELUIMBAIOLMMUCS NPSIMBIMU B 1
MPOCTPAHCTBE.

65 T'eoMerpuyecKrue METO/Ibl BBIYUCIICHUS yIila MEeXKIy IpIMbIMA B |

MHOTOTpaHHHUKAX.

66 JIByrpanHsblii yroy. CBONCTBO JUHEHHBIX YIJIOB IBYTPAHHOTO 1
yria.

67 IlepnenaukynaspHbie MIIOCKOCTH. CBOMCTBA B3AMMHO 1

NEPIEHIUKYIISIPHBIX TUIOCKOCTEH.

68 Ilpu3Hak nepneHAUKYIIPHOCTH INIOCKOCTEN; Teopema o mpsaMon 1
nepeceueHmst IByX INIOCKOCTEH NepIEeHANKYIIAPHBIX TPEThel
IUIOCKOCTH.

69 IlpsmoyroibHBII napauienenunen; Kyo; u3MepeHus, CBoiicTBa 1
IPSMOYTOJIBHOTO Napajuleenunena.

70 Teopema O JUaroHaj U MPSMOYTOJbHOTO MapajuiesienuIena u 1
CJIEZICTBHE U3 HEE.

71 CrepeomeTrpuueckue U NIpUKIaJAHbIC 3a/1a4U, CBSI3aHHBIE CO 1
B3aMMHBIM PACIIOJIOKEHUEM MPSIMBIX U IJIOCKOCTH.

72 TloBTOpeHUE: CKpENIMBAIOLINECS MPSAMBIE, TapaslieIbHbIE 1
IMJIOCKOCTHU B CTAHAAPTHBIX MHOI'OI'PpaHHUKAX.

73 Ilapa nmapamienabHbIX INIOCKOCTEN Ha CKPELIUBAOLINXCS 1
IPSMBIX, PACCTOSIHUE MEXY CKPELIMBAOIIUMUCS MPSIMBIMH B
IIPOCTBIX CUTYaIUsX.



No Tema ypoka KonnuecTBo yacon )
n/m Bcero Kontponbuble IIpaktndeckue U3
paboThI paboThI

74 PaccrosiHue OT TOYKHU J0 IUIOCKOCTH, pacCTOSIHUE OT IpsiMoi 1o 1
IUIOCKOCTH.

75 BpruucieHue pacCTOSHUN MEXKY CKPEIIUBAIOIIMMUCS NPSIMbIMU |
C IIOMOIIBIO MEPIICHAUKYIIIPHOMN INIOCKOCTH.

76 TpéxrpaHHbIN yroji, HepaBeHCTBaA JUIsl TPEXTPAHHBIX YIJIOB. 1
Teopema [Tudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JJISI
TPEXTPAHHOTO YIJIA.

77 DneMeHTHI chepUIECKON TeOMETPUH: T€OIC3NUCCKUE JIMHUH Ha 1
3emuie.
78 KoHTposbHas pabota "Y1l 1 paccTosSTHUA". 1 1
79 Cucremarusanus 3HaHUi "MHOIOrpaHHUK U €r0 2JIEMEHTHI". 1
80 IMupamupa. Bunsl nupamup. [IpaBunbHas nupamuaa. 1
81 Ilpusma. IIpsimast u HaksoHHast Tpu3Mbl. [IpaBunbHas npu3Ma. 1
82 Ilpsamoit mapamienenunes, IpMOYTOJIbHbBINA MapaJlIeIeIuIeI, 1
KyO.
83 Brinykisle MHOrorpanHuku. Teopema Diinepa. 1
84 Brinykisle MHOrorpanHuku. Teopema Oiinepa. [IpaBuiibHbIE U 1

IMOJIYIIpaBUJIbHBIC MHOTOTPaHHUKH.

85 KouTponpHas padora "MHOTOrpaHHHUKH". 1 1
86 IloHsATHE BEKTOpa Ha MJIOCKOCTU U B IIPOCTPAHCTBE. 1
87 Cymma BEKTOPOB. 1

88 Pa3HOCTH BEKTOPOB. 1



No Tema ypoka KonnuecTBo yacon )

n/m Bcero Kontponbuble IIpaktndeckue U3
paboThI paboThI

89 IIpaBuio mapamienenumnesa. 1

90 VYMHOXEHHE BEKTOpa Ha YHCIIO. 1

91 Pa3noxxenue BekTopa o 6azucy Tpéx BEKTOPOB, HE JIEKAIIUX B 1

OJTHOM IIJIOCKOCTH.

92 CkansipHOE MPOU3BEIECHUE. 1
93 BeluucieHue yria Mexay BEKTOPAMH B IPOCTPAHCTBE. 1
94 Ilpocreiimne 3a1a4n ¢ BEKTOPaMHU. 1
95 IlIpocreitmme 3aaa4u ¢ BEKTOpaMHU. 1
96 Ilpocreiimne 3aga4n ¢ BEKTOPaMHU. 1
97 Ilpocrteiiue 3aaa4u ¢ BEKTOpaMHU. 1
98 O06006meHne 1 cucTeMaTH3alus 3HaHUH. 1
99 O06o006meHue 1 cucTeMaTH3alus 3HaHUH. 1
100 UrtoroBast KOHTpOIbHAs padoTa. 1 1
101 Wroroas KoHTpoJbHAsA paboTa. 1 1
102 O06o001enne 1 cucTeMaTU3alis 3HAHUI. 1 -

Jl06aBUTB CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
11 KJIACC



/o

10

11

12

13

14

15

Tema ypoka
IToBTOpenue TeMsl "KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B
npocTpaHcTBe'.

[ToBTOpenue Temol "CkansipHoe TpOU3BEACHUE BEKTOPOB".

IToBTOpEHME TeMBI "BhruncieHue yria Mex1y BEKTOpaMu B
npocTpaHcTBe'.

[ToBTOpeHue TeMbl "YpaBHEHUE IPSAMOM, MPOXOAAIICH Yepe3
JIBE TOUKH".

VYpaBHeHHE IJIOCKOCTH, HOPMaJib, YpaBHEHHE IIJIOCKOCTH B
OTpe3Kax.

YpaBHEHHE IIIOCKOCTH, HOpMaJlb, yPaBHEHHUE INIOCKOCTH B
OTpe3Kax.

BektopHoe npousBeneHue.

JInHeliHbIE HEPABEHCTBA, JIMHEHHOE IPOrPaMMUPOBAHUE.

JIuHeliHbIe HEpaBEHCTBA, TMHEITHOE TPOrpaMMHUPOBAHUE.

AHanUTHUYECKHE METO/IbI pacuéTa yriia Mexay IpsIMbIMU B
MHOI'OTPaHHUKAX.

[AHanuTHYECKHE METOJIbI pacuéTa yriia MeX]y IIIOCKOCTSAMHU B
MHOTOTpaHHHUKAX.

dopMyia pacCTOSHUSA OT TOYKH JI0 TNIOCKOCTH B KOOpAMHATAX.

HaxoxneHne pacCTOsSHUM OT TOYKH /10 IIOCKOCTH B KyOe.

Haxoxnenne paccTostHui OT TOYKHU JI0 TIIIOCKOCTH B

[IPaBUJIILHON ITUPAMUJIE.

KonrponbHast pabora "AHanutudeckas reoMmeTpus'.

KonnuecTtBO yacoB

e

Bcero Konrtpomsubie Ilpaktmueckne U3

paboThI

paboThI



No Tema ypoka KonnuectBo yacoB ,

n/m Bcero Konrtpomsubie Ilpaktmueckne U3
paboThI paboThI

16 CeueHuss MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH. 1

17 CedeHuss MHOTOIPaHHUKOB: METOJI CJIEIOB. 1

18 CeueHunss MHOIOIPaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, 1

nepeceyeHus MPSIMbIX U IUIOCKOCTEH.

19 TlapamnenbHble IPSMBIE U INIOCKOCTH: TTApaJUICIbHBIE CEUCHUS. 1
20 IlapannenbHbIe TPSMBIE U INIOCKOCTH: PACYET OTHOLICHUH. 1
21 IlapamnenbHble NPSIMBIE U IUIOCKOCTH: YIJIbI MEXKAY 1

CKpCHIMBAOIIUMHUCS ITPAMBIMU.

22 IlepneHAUKYISPHBIE TPSIMBIE U IUNIOCKOCTH: CTAHAAPTHBIC Mapbl |
NECPHICHAUKYIISIPHBIX IJIOCKOCTEHN U MpsAMBIX, CHUMMCTPHUN
MHOTOTPaHHHUKOB.

23 IlepneHauKynspHBIE MPSMBIE U IUIOCKOCTH: TEOPEMA O TPEX 1
HEepIeHANKYIIApax.

24 IleprnieHAUKYISIPHBIE TPSIMbIE U IUIOCKOCTHU: BBIYMCICHUS JUIMH B |
MHOT'OTpaHHUKAX.

25 TloBTopeHHeE: IIIOMAAN MHOTOYTOJIEHUKOB, (DOPMYJIBI IS 1
TJI0IIA 1N, COOOPaKEHHS TIOT00MSI.

26 TloBTopeHHe: IIIOMAAN MHOTOYTOJIEHUKOB, (DOPMYJIBI IS 1
TJI0IIAIeH, COOOPaKEHHS TI0T00MSI.

27 TloBTOpeHUe: MIOIMAIA MHOTOYTOIFHUKOB, (DOPMYJIIBI 115t 1
Ioaiel, COOOpaKeHHsI TOA00uSI.

28 Ilnoujany ceyeHW MHOTOTPAaHHUKOB: IUIOIIAAU IOBEpXHOCTEH, 1
paspe3aHusi Ha YacTH, COOOpaKEHUS MOT00uSI.

29 Ilnomaau ce4eHUid MHOTOIPAaHHUKOB: TTONIAAN TOBEPXHOCTEH, 1
pa3pe3aHusi Ha YacTH, COOOpaKEeHUs TO100u.

30 KoutponbHas pabota "[loBTOpeHHE: MHOTOTPaHHUKH, CEUEHUS 1 1
MHOTOTPAHHUKOB'".



No Tema ypoka KonnuectBo yacoB ,

n/m Bcero Konrtpomsubie Ilpaktmueckne U3
paboThI paboThI
31 OO0bém Tena. O6beM HPSIMOYTOIBHOTO MapauIeIenuIeaa. 1
32 3agaum 00 yaBOeHUHU KyOa, 0 KBaApaType Kyda; 0 TPUCEKIIUN 1
yria.
33 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbBIE ¢ 00BEMOM 1

MPSIMOYTOJIBHOTO Mapajuieenunesa.

34 TlpukianHble 3a7a4M, CBI3aHHBIC C BEIYUCICHUEM 00BhEMa 1
MPSAMOYIOJIBHOI'O ITapajlIeIeIuIIe1a.

35 OO0OBEM mpsSMOI TPU3MBI. 1

36 CrepeoMeTpuyeCcKUe 3a/1a4u, CBA3aHHBIE C BHIYUCICHUEM 1
00BEMOB TIPSMOM TTPU3MBEI.

37 IlpukiamHble 3aa4M, CBI3aHHBIE C 00BEMOM IIPSIMOU MPU3MBI. 1

38 Boruncienne 00bEMOB T ¢ TOMOIIBIO ONPEIEIEHHOTO 1
nHTerpasa. O0bEM HAaKIIOHHOU MPU3MBI.

39 Brruuciaenue o0EMOB TEJ C TOMOIIBIO OMIPEACTEHHOTO 1
uHTerpaia. O0bEM nupaMubl.

40 @opmyna oobpéMa mupamuel. OTHOIIEHHE 00BEMOB IHpamMua ¢ 1
OOIITUM YTJIOM.

41 @opmyna o6bpéMa mupamuiel. OTHOIIEHHE 00BEMOB IHpamMua ¢ 1
OOIIUM yTJIOM.

42 CrepeoMeTpHUUECKHE 3a]a4H, CBSI3aHHBIE C 00BEMaMH 1
HAKJIOHHOM IIPU3MBI.

43 CrepeoMeTpuvecKHe 3a/1a4M, CBSI3aHHBIC C 00BEMaMHU 1
MTUPaAMU/IBI.
44  Tlpuxknagasie 3ama4uu 1Mo Teme "OO0BEMBI Ten", CBI3aHHBIC C 1

00BbEMOM HAKJIOHHOW TIPU3MBI.

45 Tlpuknamnelie 3agauu 1o Teme "OO0bEMEBI Ten", CBSI3aHHBIC C 1
00BEMOM TTUPAMUJIBI.



/o

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

Tema ypoka
[Tpumenenne 00bEMOB. Brrunciienne paccTosHUS 10
IIJIOCKOCTH.

Kontponbnas padota "O0bEM MHOTOTpaHHUKA' .

[unuuapudeckas MTOBEPXHOCTh, 00pa3yrole HMIMHIPUIECKON
MTOBEPXHOCTH.

Humuaap. [psimoit kpyroBoit muauHap. [nomane mnoBepXxHOCTH
LIUIIAHAPA.

Konnueckas moBepXHOCTh, 00pa3yronye KOHUIeCKOM
nosepxHoctu. Konyc.

CeucHue KOHYCa IJIOCKOCThIO, HapaHHCHBHOﬁ IIJIOCKOCTH
OCHOBaHU:I.

Yceuénnsiii konyc. M300pakeHre KOHYCOB U YCEUEHHBIX
KOHYCOB.

[Tnomaab 60KOBOM MOBEPXHOCTH U IMOJTHON OBEPXHOCTH
KOHYcA.

[Tnomaae 60KOBOI MOBEPXHOCTH M MOJTHON MOBEPXHOCTH
KOHYca.

CrepeomeTprueckue 3aJa4u Ha I0Ka3aTeIbCTBO U BBIUMCIICHUE,
MOCTPOCHUEM CEUECHUN UIMHIpPA, KOHYCA.

[CTepeoMeTpuyecKre 3a1aun Ha JOKA3aTeNbCTBO U

BBIUHCJICHHE, TOCTPOCHUEM CEUECHUN IUIMH]Ipa, KOHYCa.

[Tpuknagubie 3a1a4u, CBSI3aHHBIE C [IUTHHIPOM.

MPUKIIAAHBIC 3a/1a4i, CBA3AHHBIC C HUJIMHIAPOM.

Cdepa u map.

[Tepeceuenue cepsl u mapa c mwiockocThio. Kacanue mapa u
cdepsl III0CKOCThI0. Bua n n300paxenue mapa.

KonnuecTtBO yacoB

e

Bcero Konrtpomsubie Ilpaktmueckne U3

paboThI

paboThI



/o

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

Tema ypoka

[Tepeceuenue ceps! u mapa c mwrockocThio. Kacanue mapa u
cdepsl IITOCKOCTRI0. Bua n n300paxeHue mapa.

VYpasuenue chepsl. [Lnomans chepsl u e€ yacTei.

Cummerpus chepsl 1 mapa.

CTepeOMeTpI/I‘IeCKI/IC 3aJa4d Ha A0Ka3aTCJIbCTBO U BbIYHCIICHHUC,

CBsI3aHHBIE CO cpepoii U MapoM, TOCTPOCHUEM HX CEUCHHH
IJIOCKOCTBIO.

CTepeOMeTpI/I‘IeCKI/IC 3aJa4d Ha A0Ka3aTCJIbCTBO U BbIYHCIICHHUC,

CBsI3aHHBIE CO c(pepoii U MapoM, TOCTPOCHUEM MX CEUCHHM
IJIOCKOCTBIO.

[TpuknanHbie 3a1a4m, CBsI3aHHBIC CO c(hepoii U IIapoM.

HOBTOpCHI/ICZ OKPY>XHOCTH Ha IJIOCKOCTH, BBIYMCIICHUA B

OKPYXHOCTH, CTaHJapTHBIC TTOT00MSI.

Pazmuunsie KOMGI/IHaI_[I/II/I TCJI BpalllCHUS 1 MHOT'OTPaAHHUKOB.

3agaum o TeMe ""Tena u MOBEpXHOCTH BpallleHUs".

3amauu 1o Teme "Tena U MTOBEPXHOCTH BpalieHus".

KonrtponsHas pabora "Tena v moBepXHOCTH BpaleHUs".

06bEém mumuHapa. Teopema 06 00bEME MPSAMOTO MIJIUHIPA.

Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO OMPENeIEHHOTO

uHaTerpana. O0bpEM KOHYyca.

[Tnomaayn 60KOBOM M MOTHOW MOBEPXHOCTH KOHYCA.

CTepeOMeTpI/I‘ICCKHG 3ada4u, CBA3aHHBIC C BEBIYHCIICHHUCM
00BEMOB IUIIMHIPA, KOHYCA.

KonnuecTtBO yacoB

e

Bcero Konrtpomsubie Ilpaktmueckne U3

paboThI

paboThI



No Tema ypoka KonnuectBo yacoB ,

n/m Bcero Konrtpomsubie Ilpaktmueckne U3
paboThI paboThI

76 Ilpuxmagasie 3anaun 1o Teme "OOBEMBI U TUIOIIA N 1
MOBEpXHOCTEM Ten".

77 O0OBEM mapa u mapoBoro cekropa. Teopema 06 00bEMe mIapa. 1
[Tnomane chepsl. CTepeoMeTpuuecKre 3aa4u, CBI3aHHBIE C
BBIYUCIIEHEM 00BEMOB TIIapa, IMapoBOTO CETMEHTA U MIaAPOBOTO
CEeKTOpA.

78 Tlpuxmagaeie 3anaun 1o TeMe "OO0BEMBI TeNn", CBI3aHHEIC C 1
00BbEMOM Tm1apa 1 momabio chepbl. COOTHOMICHUS MEXTY
TUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMAMH MTOTOOHBIX TETI.

79 TlomoOHble Tena B mpocTpaHCcTBe. M3MeHeHne o0bEma npu 1
nonobun. CTepeoMeTpHUeCKUe 3aJa4H, CBSI3aHHBIE C
BBIYMCIICHHEM 00BEMOB TEIT U TIOINIAIeH TTOBEPXHOCTEH.

80 KouTponpHas pabota "[lnomaaym noBepXHOCTH U 00BEMBI 1 1
KpYIJIbIX Ten".

81 JIBmxenus npoctpancTBa. OToOpaxkeHus. J[BuxeHus u 1
paBeHcTBO (puryp. OOmIMEe CBONCTBA IBUKECHUM.

82 Bunbl ABWKEHUN: MapalJIEIbHbIN MIEPEHOC, IEHTPAJIbHAS 1
CUMMETpPHUS, 36pKAIbHASI CAMMETPHSL, [IOBOPOT BOKPYT IPSAMOMU.

83 TIlIpeobpazoBanus noxodus. [Ipsimas u cdepa Ditnepa. 1
84 T'eoMmeTpuyecKHe 3aa4u Ha MPUMEHECHHUE JIBUKCHHUS. 1
85 KoutponbsHas pabota "BekTopsl B mpocTpaHcTBe. 1 1
86 O6o6maroniee nopropeHue 11 NOHATHI 1 METOIOB Kypca 1

reomerpuu 10—11 kitaccoB, cucremaTuzamus 3HaHU:
"ITapanienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPaHCTBE".

87 O06obmaromiee mopropeHue 11 moHATHI U METOIOB Kypca 1
reomerpun 10—11 knaccos, cucremarusanus 3HaHuil: "BekTopsl
B MpOCTpaHcTBE".

88 O6o6maromniee nosropeHue 11 NOHATHII 1 METOIOB Kypca 1
reometpuu 10-11 kiaccoB, cucremaruzamus 3HaHUi: "BekTopbl
B IIPOCTpaHCTBE".

89 O6obmatomee moBTopeHue 11 MOHATHI 1 METOIOB Kypca 1
reomerpun 10—11 kmaccoB, cuctemaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKa".

90 OO06oO6maromiee moBropenue 11 MoHATHI 1 METOZIOB Kypca 1

reometrpun 10—11 kmaccoB, cucremarusanus 3HaHuH: "O0beM



/o

91

92

93

94

95

96

97

98

99

100

101

102

Tema ypoka

MHOTOTpaHHHKA".

Ob6o6maromiee moBTopeHue 11 MOHIATHIT 1 METOJIOB Kypca
reomerpun 10—-11 knaccos, cucremMarusanys 3HaHHUM:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TEm".

O6o06maromiee noBTopeHue 11 moHATHI 1 METOJI0B Kypca
reomerpuun 10—11 kitaccoB, cucremaTuzarus 3HaHUI:
"TTnomaan moBepXHOCTH U 0OBEMBI KPYTIIBIX Tel"

HToroBasi KOHTpOJIbHAs paboTa.

Hrorosasi koHTpoIbHAs paboTa.

[ToBTOpeHMEe, 00600IIEHNE U CUCTEMAaTH3alUs 3HAHUH.

Hcropus pa3BUTHs CTEpEOMETPHUH KaK HAYKH B €€ POJIb B
paBBI/ITI/II/I COBpeMeHHBIX I/IH)KCHepHBIX nu KOMHBIOTepHBIX
TEXHOJIOTHH.

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH.

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH.

Hcropus pa3BuTHs CTepeOMETPHH KaK HAYKH B €€ POJIb B
paBBI/ITI/II/I COBpeMeHHBIX I/IH)I(eHepHBIX nu KOMHBIOTepHBIX
TEXHOJIOTHH.

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus pa3BuTHs CTEpEOMETPHH KaK HAYKH B €€ POJIb B
paBBI/ITI/II/I COBpeMeHHBIX I/IH)I(eHepHBIX nu KOMHBIOTepHBIX
TEXHOJIOTHH.

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KonnuecTtBO yacoB

e

Bcero Konrtpomsubie Ilpaktmueckne U3

paboThI

102 8

paboThI



YYEBHO-METOJIUYECKOE OBECIIEYEHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

Maremartuka. Anre6pa u Hauajga MaTeMaTUYeCcKOro aHaian3a, reomerpus. ['eomerpus 10-11
KJ1acChl. YUeOHHK AJis 0011e00pa3oBaTeabHbIX Oprann3anuii. ba3oBblil U yriayOneHHbI YPOBHHU.
Mocksa: «IIpocsemenue», 2020. Astopsr:, JI.C. AtanacsH, B.®. byry3os, C.b.Kagomuos, O.1".

[To3nsx, JI.C. Kucenena.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/863f8408
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