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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3zoBaHusl, TaK Kak 0OECIIEYNBAET BO3MOYKHOCTh U3yUYEHUs TUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIEHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpYEeMOE€  TpU  HU3YyYEHUU
00y4aroIUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM NPU PELICHUH N€OMETPUYECKHUX
3a1a4, yMEHUE BBIABUIaTb U ONPOBEpPrarb TIMIOTE3bl HENOCPEICTBEHHO
VCIIOJIB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro Kypcea «I'eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEW oOOy4aroumxcs Ipu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obmactu «MartemaTuka u
uHbpopMaTuKa»  4yepe3  OoOecleueHHE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONb30BaHusl Oosee TIyOOKMX TIEOMETPHUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX JIJIsl YCHEIIHOTO NPOPECCUOHATBHOIO
00pa3oBaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMAaTHUKH.

[TpuoputeTHbIMH 3a7auaMy Kypca TE€OMETPUU Ha YIIyOJEHHOM YpOBHE,
pacCIIMPSIONINMH U YCUITUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KyJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBSA3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MAaTEMAaTHYE€CKUX MOJENSIX, MO3BOJISIIOUIMX ONMCHIBATH M HM3ydaTb
pa3HbIE SBICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CrepeomeTpus» yueOHOro Kypca reOMeTpuH;

(GopMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  HOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSTb, YMEHHs JTOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNE YMEHHUS PacllO3HABaTh Ha YepTexkax, MOAENAX U B peabHOM
MUpE MHOIOTPaHHUMKHM M Te€ja BpalICHUs, KOHCTPYHMPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE NMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTUYECKUX TEOpHil, (OpMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpU
IIPOBEICHUM PACCYKICHUN;

(opMUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pELICHUs, YMEHUSI UX NPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IIPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE TMPEACTAaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBAaHNY MAaTEeMAaTHUUECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, MHTEpeca K U3YUEHUIO TEOMETPUH;

dbopmupoBanre (PYHKITMOHAIEHONW TPaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YUYCHUH JPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJENEH,
WHTEPIPETAINH MTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEP’KAaTEIBLHBIMH JIMHUSAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpanuukn», «Tema Bpamenus’», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOydYeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUW  paclpeaensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojmaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHHsI DenepanbHON padoueit
IpOrpamMMbl, pacnpeleNE€HHbIM MO TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMIIMAIBLHBIM BOIIPOCaM 00yYaroluecs
oOpamaiiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEI0OBATENBHO U TTOCTYNATENBHO, C
coOJTr0/IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yUYarOIIMXCs, PACHIUPSIs U yrayomsis
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycrnoBus aiui  auddepeHnuanum  oOydeHUs, TTOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOIIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MAaTeMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, oOecreunBas NMPEEMCTBEHHOCTh MEKIY
00muM 1 IpoeccruoHaTbLHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPXAHUME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4YECKOM MOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaromuecss npsMmble. [Ipu3Hakm cxpemmBaromuxcs
npsmeIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B POCTPAHCTBE: NapaJlIeIbHbIC
IPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPAMBIX, APAJUIEIbHOCTD PIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOTO MPOEKTUpOBaHuUsA. M300pakeHue
¢buryp B mapayienbHON MPOEKIUU. YTl C COHAMPABICHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSMBIMH B IPOCTpAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIe
IJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (UTYpPhl Ha TUIOCKOCTH: TETpajap, MNapajuleNenumnen,
MTOCTPOCHUE CEUYCHUM.

[lepneHAMKYISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIIEHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHbIE W NEPHCHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOU
IIEPIECHIUKYJIIPHOU IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT mNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  ILIOCKOCTb.
[lepneHAMKYISAPHOCT  IUIOCKOCTEW: MNpPU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
IJI0OCKOCTEN. Teopema o TpEX NePHEHIUKYISPaXx.

Yrael B IPOCTPAHCTBE: YroJl MEXAy INPSMOW U INIOCKOCTBIO, JBYTPAaHHBIN
yTOJl, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM MU MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIia.

MHororpaHHuKHu

Bunsl MHOrOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpm3ma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAsi PU3MbI, OOKOBasi U MOJHAasi IOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMapajuleNieNUIEe] W  €ro  CBOMCTBA.
Kparyaiime myTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yrombHas mnupamuza,
npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
IIPaBUIbHOW nUpaMunbl. IIpaBuiabHBIE MHOTOTPAaHHUMKM: IPABWIIbHAS IPU3Ma U



IIpaBWIbHAs IHPAMHUIA, NPABUIIbHAA TPEYroJibHAs IHpPaMHAA W IPaBUJIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JNOAECKAdIP U UKOCAIP.

Brluucienue 57eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHal M, YIJbl.
[Tnomans OOKOBOM TOBEPXHOCTH MW TIOJTHOM TOBEPXHOCTH MPSMON IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomans OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH MPABHIBHON MUPAMUIBI,
TEOpEMA O TUIOLIAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B NOPOCTPAHCTBE. DIIEMEHTbl CHUMMETPUM  IPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJIenunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IIPABHIIBHOU
IIAPAMHJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJIMHA HEHYJEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEAPHBbIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpaA Ha
yucio. CBOMCTBA CIOKEHUSI BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
[loHaTHE KOMIUIaHApHBIE BEKTOPBI. lIpM3HAK KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O PpasjgoKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEkXIy BekTopamu. CKalsipHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalmenus

[MoHATHS: IMIIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi TOBEPXHOCTH,
chepudeckas TOBEPXHOCTh, OOpasyrolmue moBepxHocTed. Tenma BpaleHHUS:
IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacnoiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. HM3o0pakeHue Ten
BpallleHUs Ha IUIOCKoCTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHOBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
IOpSMOYTOJBHOTO Mapaienenunena u ciueactsuss u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, HIMIMHAPA, TUpaMuabl 1 KoHyca. OO0BEM I1apa M mapoBOro
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIucaHHas B
IUIMHAP, ONHCaHHas OKoJo IwuHApa. llepeceuenuwe cdepbl u mapa ¢
iockocteio. Kacanme mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHUKA,



OMHMCAHHOTO OKOJO c¢epbl, cdepbl, BIMUCAHHON B MHOTOIPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIOmanas chepsl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPAIIEHUSI: CEUYEHUS IUITUHIpa
(mapayuielbHO YW TNEPHEHAMKYJISAPHO OCH), CEYEHHUsl KOHyca (mapaluielibHble
OCHOBAHUIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHHUS
CEUYEHHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Ornepauuu Haja BEKTOpaMd. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHud. lIpsMoyronbHas
CHCTEMA KOOpAWHAT B IIpocTpancTBe. KoopauHatel BekTopa. PasnoxxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1ad4.

JABUKeHMsI B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OtoOpakenus. [[BuxkeHUs U paBeHCTBO (UTYP.
OOmme cBoiicTBa NBWXECHHWH. BuIbl JIBWKEHWN: TapayIeNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYI MPSMO.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUIHCKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS DPA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIEAYp TPaKIAHCKOro o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMY 1 Ha3HAYCHHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
UCIONb30BaHUE DJTHUX JOCTIXKEHHMH B JAPYTrUX HayKax, TEXHOJOTHsX, cepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IOBEIECHUS, CBSI3aHHOTO C NMPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUI, PacCy JACHUN, BOCIPUUMYNBOCTD
K MaT€eMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKUE 3HAHUS B
MHTEpecax 3710pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTJIbIXa, PeryisipHasl pu3ndecKkasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIN BbHIOOD
Oynymeit mnpodeccur U peann30BbIBATH COOCTBEHHBIE KU3HEHHbIEC ILIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4aCTHIO B PCIICHUMN ITPAKTHUYCCKHUX 3aaa4 MaTeMaTHYSCKOU HaITpaBJICHHOCTH,

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYpbhl, TOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMHUYECKUX TMPOILIECCOB Ha COCTOSIHHE MPUPOAHOW M COIMATbHOU
Cpenbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OpUEHTAITUS
Ha IIPUMCHCHHC MATCMATHUYCCKUX 3HAHUU IJis1 pCHICHHA 3aaad B o0iactu
OKpY>Kalollle Cpefpl, MIAaHUPOBAHUE IOCTYNMKOB M OLEHKHM HUX BO3MOMXHBIX
MOCJIE/ICTBUM JJIsl OKPYKalOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, TMOHWMAaHHE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeJOBEYECKOM AesTENbHOCTH, STaroB €€
pPa3BUTUS. W 3HAUYMMOCTU JUISl Pa3BUTUS LMUBWIM3AIMU, OBJIAJICHUE S3BIKOM
MAaTeMaTUKM W MaTEeMaTUYEeCKOM KyJIbTypPOM Kak CpEICTBOM IIO3HAHUSA MHDA,
TOTOBHOCTb OCYHICCTBJIATL IIPOCKTHYIO M HCCICAOBATCIILCKYIO ICATCIIbBHOCTD
WHIUBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHHUSIX, Mpeasiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEWU W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT IPOTUBHOTO), BBICTPAUBATh apTryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHWSA, BBHIOMpATh HauOoJiee TMOAXOASAINMA ¢  yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Ba3oBbIe ucciienoBarebLCKHe 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3ybTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OICHWBATh  JIOCTOBEPHOCTH
MOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecca, a TaKkKe BbIABUTATD
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIAATh eUIMTH WHGOPMAIMY, TaHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH MH(GOPMAIMIO PA3IMYHBIX BHIOB U
¢dbopmM npencraBieHus;

CTPYKTYpUpOBaTh MH(POPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEJIBHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eiCTBUA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbh INOACHECHHUA I10 XOI[y peIHeHI/IH 3aJgadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJIeMBbl, pelaeMol 3ajadd, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUs, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IMO3UIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MPEICTABIIATh PE3YJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BJIQJIeTh HAaBBHIKAMH  [O3HABATENBHONH  pediiekcuu  Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSL TIpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3a1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCHUTHh KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJIEHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKCHUS WIIM HEJOCTHUKCHHSI Pe3yIbTaTOB JESATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl mTpU pemieHuH Y4YeOHBIX 3a7a4, MPUHUMATh I€dh COBMECTHOM
JeSTEIIbHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOTHI, pacmpenessTh
BUIBl PpaboOT, OOTOBapHUBATHCS, OOCYXAATh TPOIECC W PE3yIbTaT padOTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMHOBBIX (Gopmax paboTel (0OCyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YICHAMH KOMAHJbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kiacca o0yyaronuiicss HayquTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMH TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHUH MAaTeMAaTHYECKUX PacCyKICHU;

e TMPHUMEHSITh AKCUOMBI CTEPEOMETPUU U CIEACTBHUS M3 HUX MPU PELICHUH
reOMEeTPUYECKUX 3a/1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATHSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXAY MNPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBI3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TIpHU3Ma,
nUpaMu/Ia, MPSMOYTOJIBHBINA TTapajuiesienune, Ky0);

o KJacCH(UIMPOBATh  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHUS  JJIs
KJ1IaccuuKaIuu,

e CBOOOJHO OMEPUPOBATH MOHATHUSMH, CBS3AHHBIMH C  CEYCHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBIIOJNHATH  NApAUICNbHOE,  LEHTPAIBHOE H  OPTOTOHAIBHOE
IPOEKTHPOBaHKWE (QUIYp HA IJIOCKOCTb, BBHIIOJIHIATH M300paKeHUsT GUTyp
Ha MJIOCKOCTH;

e CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB PA3JIUYHBIMH METOJAMH, BBIIIOJIHATH
(BBIHOCHBIC) TIOCKHE YEPTEKU U3 PHCYHKOB MPOCTBIX OOBEMHBIX (QHTYP:
BUJ] CBEpPXY, COOKY, CHH3Y;

e BBIYUCIATH IUIOLIAJM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IIpHU3Ma,
nUpaMuia), FeOMETPUUYECKHUX TeJl ¢ IpUMEHeHHEeM hopMyT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHH, LEHTP, OCb M IUIOCKOCTh CHMMETPHU
burypsr;

e CBOOOJHO ONEPUPOBATH IMOHITUSMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJHMHATaM B IPOCTPAHCTBE;

e BBINIOJIHATH JICHCTBHSI HAJl BEKTOPAMHU;

e pemaTrh 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUU W
HAXOXXJCHUE T€OMETPUYECKUX BEIMYMH, MPUMEHSSI M3BECTHBIE METO]IbI
IpY pelIeHuH MAaTEeMAaTUYECKHX 3a/1a4 MOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TPUMEHSTh TPOCTEHIIME TMPOrPaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, NpeoOpa3oBHIBATH M HWHTEPHPETUPOBATH HH(GOPMAIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (UTypax, NPEACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TPUMEHSTHh T[IOJIyYCHHBbIC 3HAHWS HA TMPAaKTHKE: CpPaBHUBATh U
aHATM3UPOBATh pPEAbHBIC CUTYAIlMH, NPUMEHSITh M3YYCHHBIC MOHSATUS B
npolecce IMOMCKa  pelIeHHs MaTeMaTH4ecKu COpPMYITHPOBAHHON
npoOJaeMbl, MOJIENIUPOBATh pealbHbIE CHUTYallMd Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHSATUNA M TEOpEeM, ammapara anreOpbl, peliaTth MPaKTUYECKUe 3a/1aqyi,
CBSI3aHHBIE C HAX0XK/IEHUEM I'€OMETPUUECKUX BETUYNH;

e HMETb NPEICTABICHHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTH (pyHJAaMeHTa Pa3BUTHS TEXHOJIOTHH.

K kony 11 kiacca o0yyaroniuiicss HayquTCs:



CBOOOJHO OINEPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IIMUIMHIPUYECKOM,
KOHHYECKOW U C(hEepruecKoil TMOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI
MOJTyYCHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEIAMM BpAILEHUS: [UJINHAPOM,
KOHYCOM, c(epoii u mapom;

pacrmo3HaBaTh Tela BpalleHus (UMIUHAP, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYSHHsI T BPALLCHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOTPAHHUKOB M TEJI BpALIECHUS,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TENl
BpallleHUs] U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0J0 cepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WJIM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLIECHUS MEXKY TUIOMIAIIMU MIOBEPXHOCTEH U 00BEMaMu
ITOJIOOHBIX TEI;

n3o0paxaTb u3y4daeMble (UTYpPBI, BBIOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEe)KU U3 PUCYHKOB NPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MPpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPAlMU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOIl cUCTEME KOOPAHHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCICHHUE YIJI0B MEXAY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHHH;
CBOOOZHO OMEpPUpPOBATh MOHSATUSIMH, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HaTh CBOKMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAHHUKOB M TeJl BpallleHus IpU
NapajuleIbHOM  NEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3€pKaJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSAMOM, TpeoOdpa30BaHus MOA00MS;
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIPA
(mapanenbHO U NEPHEHUKYIISIPHO OCH), CEYEHMs KOHYca (IapaulebHble
OCHOBAaHUIO U NPOXOASIINE Yepe3 BEPIINHY ), CEUCHHUS 11apa;
UCIIOJIb30BaTh METO/Bl IOCTPOCHUS CEUEHUMH: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METOJ] IIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHE (aKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJararolIMX HECKOJIbKO IIaroB pEUIEHUs, €CIU YCJIOBHS
IPUMEHEHUS 33J1aHbl B SIBHOM U HEIBHOU (opMe;

pemiaTh 3aJa4d Ha JIOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOLICHWN U
HAXO0XKJEHUE T€OMETPUUECKUX BEJIMYNH;

NPUMEHATH MMPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  IIOJIyYCHHbIE  3HAaHMS  Ha  IIPaKTUKE:  CpPAaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYAlMU, IPUMEHATh U3YYEHHBIC
NOHATUS, TEOPEMBI, CBOWCTBA B IpPOLIECCE IOUCKA  PEUICHUS
MaTeMaTH4ecKu  CPOpPMYIMpPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
peanbHble CUTyallUM Ha $3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIE
MOJEIN C HCIIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATUH U  TEOpEM,
anmapata anreOppl, pemaTrh MNpPAKTUYECKUE 3a7aud, CBS3aHHbBIE C
HAXO0XKJEHUEM T'€OMETPUUYECKUX BEIUUHH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (yHIaMEHTa pPa3BUTHS TEXHOJIOTHUI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne KoauyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
n/ KonTpoJsabHsbie
NPOrpamMMsbl Bcero pecypcel
n padoThI

http://school-
BBenenue B CTepeoMETPUIO 23 1 collection.edu.ru/catalog/search/?text=%F1%F2%E5%

FO%ES%EEY%EC%ES%E2%F0%E8%FF te=

BzaumHoe PAaCIOJIOKCHHUC TPAMBIX B

6 1 https://resh.edu.ru/subject/lesson/6133/start/
MPOCTPAHCTBE
HapanebHOCTS MPAMBIX H MI0CKOCTEH 8 https://resh.edu.ru/subject/lesson/6065/start/
B IIPOCTPAHCTBE
I1
epHeHHHIEYHﬂpHOCTB HpAMBIX 1 25 https://resh.edu.ru/subject/lesson/4724/start/
IJTIOCKOCTEH B MPOCTPAHCTBE
VYTIIIBI U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7 1 https://resh.edu.ru/subject/lesson/6018/start/
BexkTtops! B ipocTpaHcTBe 12 https://resh.edu.ru/subject/lesson/4758/start/
[ToBTOpeHuEe, 06001IeHNE 1 5 )
CHCTeMAaTH3aIus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6

ITPOTPAMME



11 KITACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (UU(pPOBbHIE)
Ne ni/m KonTpoJsbHbIe
NMporpamMmblI Bcero o0pa3oBaTejibHbIE PecypcChl
padoTsI
AHanuTH4eckasi FreoMeTpus 15 1
[ToBTOpeHme, 0600mIEeHNE U 15 !
cucTeMaTH3allus 3HaHUI
O0BEéM MHOTOTpaHHUKA 17 1 https://resh.edu.ru/subject/lesson/5732/main/23388/
Tena Bpaienus 24 1 https://resh.edu.ru/subject/lesson/6300/start/
I1 0Bé
JTOTHA TIOBCPXHOCTH H ODBEMPT 9 1 https://resh.edu.ru/subject/lesson/4910/start/
KPYTJIBIX TEJ
JBmxeHus 5 1
[ToBTOpeHme, 0600mIEeHNE U 17 )
cucTeMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 2

I[TPOTPAMME






IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne ni/n

10

11

Tema ypoka

OcHOBHBIE TIpaBUIIa U300pAKEHHSI HA PUCYHKE TNIOCKOCTH, MapaICIbHBIX MPSMBIX (OTPE3KOB),
CEpeUHBI OTpe3Ka

[ToHSITHS cCTEepeOMETPHH: TOYKA, TIPsiMasi, IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC TIPaBHIA
N300paKCHHS Ha PUCYHKE TJIOCKOCTH, IMMAPAILICITBHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[MonsTHs: Mepecekaronuecs MIOCKOCTH, IEPECEKAIOIINECs MPsIMasi U IMIIO0CKOCTh;
MOJTYIIPOCTPAHCTBO

[MonsTHs: mepecekaronuecs MIOCKOCTH, IEPECEKAIOIINECs MPsIMasi U IMII0CKOCTh;
MOJTYTIPOCTPAHCTBO

MHOTrorpaHHHKH, H300paKEHUE MPOCTEUIITUX MTPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIHX
00BEKTOB

MHororpanHuKH, H300pa’keHre MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEIACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIICACTBHS M3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIICACTBUS M3 HUX. CIOCOOBI 3a1aHUs IPSIMBIX H MJIOCKOCTEH
B nipocTpancTBe. O003HAYCHUS MIPSIMBIX U IJIOCKOCTEN

N300pakeHne ceueHni MIpaMu/ibl, Ky0a U TPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepeceueHus MmoayuYeHHbIX IITOCKOCTEH. PackpammBanue MOCTPOSHHBIX CEUSHUN
Pa3HbBIMH IBETAMU

N300pakeHne ceueHni MIpaMu/ibl, Ky0a U TPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300pakeHne nepeceueHus MmoayuYeHHbIX MITOCKOCTEH. PackpammBanue moCTpOSHHBIX CEUSHUN
Pa3HBIMH LIBETAMU

KoanuecTBOo 4acoB
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N3obpakenue ceueHuit mupaMusl, Kyda U IpU3Mbl, KOTOPBIE IPOXOIAT Yepe3 ux peopa.
N3o00pakeHne nepeceueHus MoayuYeHHbIX MTOCKOCTEH. PackpammBanue MOCTPOSHHBIX CEUSHUN
Pa3HBIMH LIBETAMU

N3obpakenue ceueHuit mupaMusl, Kyda U IpU3Mbl, KOTOPBIE IPOXOIAT Yepe3 ux peopa.
N3o06pakenue nepecevyeHus NoTy4eHHBIX IIOCKOCTel. PackpalinBanue mocTpoeHHbIX CeUeHUI
Pa3HBIMM LIBETAMH

Merton ciaeoB sl HOCTPOCHUST CEYEHUM
Merton cinegoB st HOCTPOeHUs ceueHnil. CBOMCTBA MEpEeCeUCHUH MPSAMBIX U TIIIOCKOCTEHN
Merton cienoB i mocTpoeHus ceueHuil. CBOMCTBa epeceueHnil IpsIMbIX U MII0CKOCTEHN

[TocTpoenue ceueHuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Coznanne BHIHOCHBIX
yepTexel U 3amuch U1aroB NOCTPOEHUs

[Moctpoenue ceuenuii B nupamuze, kyoe mo Tpém Toukam Ha pédpax. Co3aHre BBIHOCHBIX
YEPTEKEH U 3aIUCh 1IaroB ITOCTPOCHUS

[TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. CoznaHue BHIHOCHBIX
YEepTEKEeW U 3aluCh IIaroB MOCTPOCHUS

[TocTpoenue ceueHnuii B mupamuie, Kyoe mo Tpém Toukam Ha peopax. Co3nanne BHIHOCHBIX
yepTexel U 3auch U1aroB NOCTPOEHUs

[ToBropenue nnanumeTpun: Teopema o MPOMOPIMOHANBHBIX O0Tpe3kax. [Tomodue TpeyroabHUKOB
[ToBTOpenue mianumerpun: Teopema MeHenas. PacueTsl B ceUeHHSIX Ha BBIHOCHBIX YEpTEkKaX.
Hcropust pa3BUTHSA IJITAHUMETPUHU U CTEPEOMETPUHI

KonTtponbHas padora "Akcuomsl crepeomerpun. Ceuenus"

B3anmHoe pacnoniokeHre npsMbIX B mpocTpaHcTBe. CkpemuBaronuecs npsmeie. [Ilpuznaku
CKpEIMBAIOIIUXCS NpAMbIX. [TapamienpHble psiMble B IPOCTPAaHCTBE

Teopema o CylleCTBOBAaHUY U €IMHCTBEHHOCTH MPSIMOM MapasuieibHON JaHHOW MPSIMOW,
MPOXOJIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JIe)Kallle Ha TaHHOU nipsiMoi. JleMma o
NEPECEUECHNH NapaAJIENIbHBIX MPSIMBIX IIOCKOCTBIO

[TapamiensHOCTB TpeX MpsAMBIX. TeopeMa o TpPEX NapajulelbHbIX MPsAMBIX. TeopeMa o
CKPEIIMBAIOIINXCS TIPSIMBIX
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[MapannensHoe npoekTupoBanue. OCHOBHBIC CBOMCTBA MAPAIIEIBHOTO TPOSKTUPOBAHHUS.
N3o00pakeHne pa3HbIX (GUTYp B MapauieTbHON TPOSKITUN

LlenTpanbpHas MpoeKLUs. YTOJ C COHAIIPABICHHBIMU CTOPOHAMU. YTOJI MEXKIY IPSIMBIMU

3amaum Ha JOKA3aTeNbCTBO U UCCIIEIOBAHKE, CBSI3aHHBIE C PACIIONIOKEHHEM MPSMBIX B
IPOCTPAHCTBE

[ToHATHS: mapauIeIbHOCTD MPSAMOM U IUIOCKOCTHU B ITpocTpaHcTBe. [Ipu3Hak napauieabHOCTH
npsiMOi M TI0cKOCcTH. CBOMCTBA NMapajIeIbHOCTH NPSAMOM U MJIOCKOCTU

['eomeTpuyeckre 3a1aun Ha BBIYMCIIEHUE U I0KA3aTeNIbCTBO, CBSI3aHHBIE C MapAJIEIbHOCTHIO
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

[TocTpoeHue cedueHus, MPOXOIAIIETO Yepe3 JaHHYIO MPSMYIO Ha YEPTEXKe U MapalljieIbHOTO
JIpyrou npamoi. Pacuér otHomeHnui

[MapannenbHas MpoeKIKs, IPUMEHEHUE IS TIOCTPOSHUS CEYeHUH Ky0a U nmapaiesenuesa.
CaolicTBa napajuienenunesa u Npu3Msl

[TapannensHbie ocKocTH. [Ipr3HAaKK MapanIeaTbHOCTH JBYX MJIOCKOCTEN

TeopeMa 0 mapajIeIbHOCTH U €IUMHCTBEHHOCTHU IJIOCKOCTH, MMPOXOSIIEH uepe3 TOUKY, HE
MIPUHAISKANTYIO TAHHOU IUTOCKOCTH M CJICJICTBHSI M3 HEE

CBolicTBa napajuleabHbIX INIOCKOCTEN: O MApaJIEIbHOCTHU NPSMBIX IIEPECEUEHUS IPU
[IEPECCUCHNH IBYX apAJIIENbHBIX IIJIOCKOCTEW TpeThen

CaolicTBa napasuieIbHbIX MIOCKOCTEN: 00 OTpe3Kax MapajuiedbHbIX MPSIMbIX, 3aKIFOUEHHBIX
MEXly MapaieIbHBIMU TUIOCKOCTSIMH; O IEPECEUSHUH MPSIMOM € ABYMS NTapauiebHBIMU
IJIOCKOCTSIMU

[ToBTopenue: Teopema ITudaropa Ha mmockocTu

[ToBTOpEHUE: TPUTOHOMETPHUS IPAMOYTOIIBHOTO TPEYTOJIbHUKA

CBoiicTBa Ky0a 1 MPSMOYTOIBHOTO TapaljIeIenuneaa

Brruucnenue JUIMH OTPE3KOB B KyO€ U MPSMOYTOJILHOM Tapajiiesienue e

[leprieHAMKYASIPHOCTH NMPAMON M TIIOCKOCTH. [Ipr3HaK nepneHIMKyIIpHOCTH IPSIMOM U
IJIOCKOCTH
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[IepnieHAUKYIAPHOCTD NPAMOU U IIOCKOCTH. [IprU3HaK NeprneH MKy pHOCTH IPSMOU U
IUIOCKOCTH

TeopeMa 0 CyIeCTBOBAHUH U €IMHCTBEHHOCTH IPSAMOM, IIPOXOASILEH Yepe3 TOUKY ITPOCTPAHCTBA

U TIEPICHIUKYIISIPHON K IMIIOCKOCTH

[T1oCcKOCTH ¥ MEPIICHANKYIISIPHBIE UM TIPSIMbIE B MHOTOTPaHHUKAX

[TnockocTH U neprneHANKYISpHbIC UM MPSIMbIE B MHOTOTPaHHUKAX

[Mepnenaukysip u HaknoHHas. [locTpoeHne NepreHINKYIIpa U3 TOUYKU Ha IPSIMYIO
[eprienaukynsp u HakiaoHHas. [TocTpoeHne nepreHAnKyIsIpa 3 TOUYKU Ha MPSIMYIO
Teopema o Tpéx nmepreHANKYIIApax (Mpsmasi 1 oOpaTHas)

Teopema o Tpéx nmeprneHANKYIApax (mpsmast 1 o0OpaTHast)

YToM MeXIy CKPEIUBAIOIIUMUCS MPSIMBIMU

[Touck neprneHANKYISAPHBIX MPSIMBIX C TIOMOUIBIO MEPIEHUKYISIPHBIX MIIOCKOCTEN
OproroHaiabHOE IPOESKTUPOBAHHE

[TocTpoenue ceuenuit Kyoa, MpU3MBbI, MPABUILHON MTUPAMHUIBI C TTOMOIIBIO OPTOTOHAITBHOM
MPOEKIIUU

[Toctpoenue ceuenuii Kyoa, mpuU3Mbl, IPABUILHON MUPAMHJIBI C TIOMOIIBIO OPTOTOHATBHOM
IIPOEKLUU

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIIOCKOCTH. [l1mockocTn cuMMeTpuil B
MHOTOTpaHHHKaX

[Tpu3Hak NepneHIUKYIAPHOCTH MPSIMON U TUIOCKOCTH KAK CJIEICTBUE CHMMETPHUH
IIpaBuiIbHBIE MHOTOIPaHHUKU. PacyéT pacCTOSHUN OT TOYKH 10 IUNIOCKOCTH

[IpaBuiibHBIE MHOTOTPAHHUKH. Pacy€T pacCTOSIHUIM OT TOYKH J10 TIIIOCKOCTH

CriocoObI ONyCTUTDH MEPIEHAUKYISAPBI: CAMMETPHSL, CABUT TOUKH IO MApaIeIbHON MPsIMOi
CaBur 1o HemnapasuiebHON MPSMOW, U3MEHEHUE PACCTOSTHUI

KonTtponbHas padora "B3anMHOe pacronoxeHue nNpsiMbIX U TNIOCKOCTeH B mpocTpaHcTBe"

[ToBTOpEeHME: Yyroa Mexay IpsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B TPOU3BOJILHOM
TpeyrojbHUKe, TeOpeMa KOCHHYCOB
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IToBTOpEHUE: Yoy MeKAy CKPEIIUBAIOIIUMHUCS NPSIMBIMU B IIPOCTPAHCTBE
['eomeTpryeckne METOABI BEIUNCICHUS YIIa MEK Ly IPSIMBIMA B MHOTOIPaHHUKAX
JIByrpansbliii yroa. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAaHHOIO yIiia
[lepnenaukymnspHble niaockoctu. CBONCTBA B3aUMHO MEPIEHAUKYIISPHBIX MJIOCKOCTEN

[Ipr3Hak nepneHIuKyIIpHOCTH TIOCKOCTEN; TEOpEMA O NPSAMOU MEePECeUeHUs IBYX MIOCKOCTEN
NEPIEHIUKYISAPHBIX TPEThEH MIOCKOCTH

[IpsiMoyronbpHBIN Mapajuienenumnen; Kyo; n3MepeHus, CBOMCTBA MPSIMOYTOJIBHOTO
napajuienenumnena

Teopema o AuaroHanu NpSMOYTOJIBLHOTO MapaljiesienuIea U CIeICTBUE U3 Hee

CTepeOMeTpI/I‘-IGCKI/IC U NPUKIIAAHBIC 3a/1a4U, CBA3AHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM ITPSIMBIX
" IJIOCKOCTH

HOBTOpeHI/ICZ CKpPCIIUBAOIIHECA NPAMBIC, MapalJICJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OIrpaHHUKax

[Tapa mapanienbHbIX IIOCKOCTEN Ha CKPEIIUBAIOIINUXCS MPAMBIX, PACCTOSTHUE MEXKIY
CKPEIIHUBAIOIIUMHUCS MPSIMBIMU B TPOCTBIX CUTYAIUSIX

Paccrosnue oT TOUkH [0 IIOCKOCTH, paCCTOAHUC OT HpHMOI\/'I A0 IIIIOCKOCTHU

Beruncnenne paccTosSHUNA MEKIY CKPEIUBAIOIIUMHUCS MPSAMBIMU C TOMOILBIO
NEPIEHIUKYJIIPHON MJIOCKOCTH

TpéxrpaHHbIid yroj, HEpaBEHCTBA JIs TpeXrpaHHbIX yrioB. Teopema I[Tudaropa, Teopemsr
KOCHHYCOB M CUHYCOB /ISl TPEXTPAHHOIO yTiia

DeMeHTHI ChepruuecKoil reOMeTpUH: Ie0Ie3NIEeCKUE JINHUK Ha 3emiie
KonTtposbHas padota "Yribl u pacctosHus"

Cucremaruzanys 3HaHUN "MHOTOIpaHHUK U €70 3JIEMEHTHI"
[Tupamuga. Bunsl nupamug. [IpaBunbHas nupamuaa

[Ipusma. IIpamas u HakinoHHas npusMsl. [IpaBuibHas npusma
[IpsiMoit mapasnenenunea, NpsMOyTrOIbHBIN MapasuIiesenue, Kyo

Beinyknbie MHOrorpanHuku. Teopema Jinepa
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Boinykinbie MHOrorpanHuku. Teopema Jinnepa. [IpaBuibHble M NOIYPaBUIIbHBIE MHOTOIPAaHHUKH
Kontponbhas padora "MHuororpanHuku"

[lonsiTHE BEKTOpa HA MJIOCKOCTU U B POCTPAHCTBE

CymMma BEKTOpPOB

Pa3HocTh BEKTOPOB

[IpaBuio napasmenenumnena

YMHOXEHHE BEKTOpa Ha YUCIIO

Paznoxxenne BekTopa 1o 0a3ucy TpéX BEKTOPOB, HE JISKAIUX B OJHOH MJIOCKOCTH
CxansgpHoe NMpou3BeICHUE

Boruncnenue yriia Mmexy BEKTOpaMu B IPOCTPAaHCTBE

[Ipocretine 3a7a4u ¢ BEKTOpaMu

[Ipocreiimue 3anauu ¢ BEKTOpaMu

[Ipocreiinue 3a7a4u ¢ BEKTOpaMu

[Ipocreiimue 3anauu ¢ BEKTOpaMu

O00011eHNEe U cUCTEMATU3aLMs 3HAHUN

O06o0011eHre U cucTeMaTU3alus 3HAaHUN

HroroBast kKoHTpoOIbHAs paboTa

HroroBast koHTpOIBHAs paboTa

O00011eHUE U CUCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

—

O = = e = em R e e e = e e e e e e e



11 KITACC

Ne ni/n

00 3 N KW N

| NS T O I NS I e e e e e e e Ve )
N = O O 00 9 N D WD =R O

Tema ypoka

IToTOpenue Tembl "KoopauHaTel BEKTOpa HA MIIOCKOCTH U B MPOCTPaHCTBE"
[ToTOpenue Temel "CkansipHoe Npou3BeAeHUE BEKTOPOB"

[ToBTOpEeHue TeMbl "Borunicienue yriia Mex,1y BEKTOpaMu B IIPOCTpaHCTBE"
[ToBTOpeHue Tembl "YpaBHEHHE TPAMOM, TPOXOIAIIEH Yepe3 IBE TOUKHU"
YpaBHEHME MJIOCKOCTH, HOPMaJlb, ypaBHEHHUE IJIOCKOCTU B OTpE3Kax
YpaBHEHHE IITIOCKOCTH, HOPMailb, YPaBHEHHE IJIOCKOCTH B OTPE3Kax
BekropHoe npousseneHue

JIvHeitHbIe HEpaBEHCTBA, JTUHEMHOE MPOrpaMMHUPOBAHUE

JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOTPaMMUPOBAaHUE

AHaMTAYECKHE METO/IbI pacy€Ta yriia MeK1y IpsIMbIMH B MHOTOT'PaHHHUKAX
AHaIUTHYECKHE METO/IBI pacuéTa yriia MeXay INIOCKOCTSIMA B MHOTOI'PaHHUKAX
dopMyna pacCTOSIHUS OT TOYKH J10 IUIOCKOCTH B KOOpAMHATaX

HaxoxxaeHne paccTossHUi OT TOUKH J0 TUIOCKOCTH B Ky0Oe

HaxoxneHnue pacCTOSHUN OT TOYKH J0 MJIOCKOCTH B MPAaBUILHON MUPaAMHUJIE
KonTtponbHas pabora "AHanutuueckas reomerpus”

CeueHust MHOTOIPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKHU

Ceuenuns MHOI'OI'PaHHUKOB: METO CJICI0B

Ceuenus MHOT'OTPpaHHUKOB: CTAaHAAPTHBIC IIJIOCKOCTH, IIEPECCUCHUA ITPAMBIX U ILIOCKOCTEH

HapannenLHLIe IMPAMBIC U IJIIOCKOCTH: IMapaJlJICIIbHBIC CCHCHUA

[TapannenpHble NPAMBIE U TUIOCKOCTU: PACYET OTHOLIEHUN

[TapannenbHble MpsIMbIE U TUIOCKOCTH: YTIIbI MEXKAY CKPEIINBAIOIIUMUCS TPSIMBIMU

[IepnieHquKysIpHBIE MPSAMBIE U IUIOCKOCTH: CTAHIAPTHBIE MAphI IEPIIEHIUKYIIAPHBIX IIJIOCKOCTEN

KoanuyecTBO 4acoB
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U TIPSIMBIX, CHAMMETPHH MHOTOI'PaHHHKOB
[lepnenauKyIspHBIE MPSIMBIE U TIOCKOCTH: TEOPEMa O TPEX MEPIEHIUKYIIpax
[eprienaAuKynspHBIE MPSMBIE U MJIOCKOCTH: BBIYUCICHUS [UIMH B MHOTOI'PaHHUKAX
[ToBTOpEHue: Mmioa M MHOTOYTOJIbHUKOB, (POPMYJIBI JUIs TUIOIIAAEH, COOOpaXeHHs Mo00us
[ToBTOpEHUE: TIIOMAN MHOTOYTOJIBHUKOB, (POPMYJIBI TS TUTOIIAACH, COOOpaKeHUs MO00HS
[ToBTOpEHue: Mmioma M MHOTOYTOJIbHUKOB, (POPMYJIBI JUIs TUIOIIAAEH, COOOpaXKeHUs oJ00us

[Imomaan cedyeHnii MHOTOrPaHHUKOB: IUIONIAM TOBEPXHOCTEN, pa3pe3aHus Ha 4acTH,
COOOpaKeHUS TI0T00US

[Inomany cedeHUN MHOTOIPAaHHUKOB: IIJIOIIAAU IOBEPXHOCTEN, pa3pe3aHus Ha 4acTH,
COO00paxeHus moao0us

KonTtponbnas padota "IloBTOpeHHE: MHOTOTPaHHUKH, CEYEHHSI MHOTOT'PaHHUKOB"

O06BéM Tena. OOBEM MPSIMOYTOIBLHOTO NapaljieNienune1a

3agaum 00 yABOEHHH Ky0a, 0 KBajpaType Ky0a; 0 TPHCEKIHUU yriia

CrepeoMeTpHuuecKkre 3aJaui, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO Mapalyiesenumneaa
[IpuknanHblie 3a1a4M, CBsI3aHHBIC C BEIYUCICHUEM 00BEMA MPSIMOYTOJIBLHOTO MapalieNienuIe1a
O0BEM TIPSIMON TPU3MBI

CrepeoMeTpHUueCKUe 33a]a41, CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB MPSIMON TTPU3MBI
[Tpuxnanueie 3a1a4u, CBI3aHHBIE C 00BEMOM IPSIMON TTPU3MBI

Brruncnenue 065EMOB Tell ¢ TOMOIIBIO ONpeAenEHHOro nHTerpana. O0bEM HAKIIOHHOHN NPU3MBI
Brrunciienre 005EMOB TeJ ¢ TOMOIIBIO onpeaeaéHHoro nHTerpaia. O0bEM MUpaMuUIbI
®opmyna 00béMa nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIINM YTIIOM

®dopmyna 00bEMa mupamuasl. OTHOIICHHE 00BEMOB TUPAMUJL C OOIIMM YTIIOM
CrepeoMeTpuuecKre 3aa4u, CBI3aHHbIE ¢ 00bEMaMU HAKJIOHHOH MPU3MBI
CrepeoMeTpuueckre 3aJaun, CBI3aHHbIE C 00bEMaMU TUPAMU/IBI

[Mpuknanueie 3aaaun o Teme "OO0BEMBI TeN", CBA3aHHBIE C 00bEMOM HAKIIOHHOW MTPU3MBI

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM MUPAMU/TBI
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[Ipumenenne 00bEMOB. Brrunciaenne paccTosHUS 10 MIIOCKOCTH
KoHnTtponbnas padora "O06bEM MHOTOTpaHHHUKA"

HunuHapuveckas MOBEPXHOCTH, 00pa3yIOIIHe IUIHHAPUICCKON MTOBEPXHOCTH
Humusap. [pssmoit kpyroBoit nunuHap. [lnomans noBEpXHOCTH HUIMHIPA
Konnueckas moBepxXHOCTh, 00pa3yronme KOHnIeCKon moBepxHoctu. Konyc
CeueHue KOHYcCa MIIOCKOCTBIO, MApaJUIEIbHOM MIOCKOCTH OCHOBaHUS
VYceu€nnsiii konyc. M3o0paxkeHne KOHYCOB M YCEUEHHBIX KOHYCOB

[Tnomaas 6OKOBOY MOBEPXHOCTH U MOJTHON MTOBEPXHOCTH KOHYCA

[Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH KOHYCA

CrepeoMeTpHuuecKkre 3aJaul Ha JOKA3aTeIbCTBO U BBIYUCIEHUE, IOCTPOCHUEM CEUEHUM
LUJIUHPA, KOHYCa

CrepeoMeTpHUYECKHE 3a/1a4l Ha JJOKA3aTeIbCTBO M BHIUMCIICHUE, TOCTPOCHUEM CCUCHHI
IWIMH/Ipa, KOHYCa

[TpuknaaHbie 3aa4u, CBSI3aHHBIE C [IHJIHHIPOM

[IpukiagHbpie 3a1a4u, CBSI3aHHBIEC C IIMIHHAPOM

Cdepa u map

[epeceuenue chepsl u mapa ¢ mwiockocthio. Kacanue mapa u chepsl mockocTsio. Bun u
U300pakeHue mapa

[Tepecedenue cdepsl U mapa ¢ miockocThio. Kacanue mapa u cdepsl maockocThio. Bua u
n300pakeHHeE 1mapa

VYpasaenue chepsl. [Lnomans chepsl u e€ yacreit
Cummerpus chepsl 1 mapa

CrepeoMeTpHueCcKHe 3a1a4d Ha JOKA3aTeIbCTBO M BEIYUCIICHHE, CBSI3aHHBIE CO chepold U mapom,
MIOCTPOCHHEM MX CEUCHHH TIIOCKOCTHIO

CTepeOMeTquecxne 3aaa4d Ha A0Ka3aTCJIbCTBO U BBIYMCIICHUC, CBA3aHHBIC CO C(bepoﬁ " 1H1apow,
IMMOCTPOCHUCM UX CEUCHUH MIOCKOCTHIO

[Ipuknagabie 3a1a9u, CBSI3aHHbBIE CO c(hepoit u mapom
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[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH, BBIYUCIICHUS B OKPY)KHOCTH, CTAHJAPTHBIC TOA00MS
b b

Paznuynble KOMOMHALIMY TeJ BpallleHUs U MHOTOTPAaHHUKOB

3anaun 1o reme "Tena U MOBEPXHOCTH BpalleHUs"

3anauu o reme "Tena ¥ MOBEPXHOCTH BpalleHUs"

KoHnTtponbHas padota "Tena u mOBEepXHOCTH BpamieHUs "

O06wém nunuaapa. Teopema 06 00BEME IPAMOTO HUIHHIPA

Brramncienrne 00bEMOB TeI ¢ TOMOIIBIO onpeaenéHHoro naTerpaita. O0sEM KoHyca

[Tnomaan 60KOBOM U MOTHON TOBEPXHOCTH KOHYCA

CrepeoMeTpHuuecKre 3aJaui, CBI3aHHbIE C BHIYUCIEHUEM 00bEMOB IMIMH/PA, KOHYCa

[puknanueie 3aaaun o Teme "OOBEMBI U TJIOMIAAN TOBEPXHOCTEH Tt

O065BEM mrapa u mapoBoro cekropa. Teopema 06 00béme mapa. [lnomans chepsr.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIC C BRIYMCICHHEM 00BhEMOB MIapa, MapoBOr0 CETMEHTA U
[IapOBOTO CEKTOPA

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI TeN'", CBA3aHHBIE ¢ 00BEMOM IIapa M TUIOMIAAbI0 ChephI.

COOTHOIICHHS] MEXTY TUIOIIAISIMU TTIOBEPXHOCTEH U 00bEMaMH MTOJOOHBIX TEIl

[TonoOHEbIe Tena B mpocTpaHcTBe. M3menenne o6béma npu nogobun. CtepeoMeTpuieckue
3a/1a4¥, CBSI3aHHBIC C BBIYUCICHUEM 00BEMOB TeJ ¥ IUIOMIAACH MOBEPXHOCTEH

KonTtponbras padota "[1nomany moBepXHOCTH U 00BEMBI KPYTIIBIX TeN"

JBmxenus npoctpancTBa. OTobpaxxkenus. [IBukenus u paBeHCTBO puryp. O0mue cBoiicTa
NBIDKECHUN

Buas! nBukeHUN: apauieIbHbI IEPEHOC, IEHTPAIbHASL CUMMETPHUS, 3€pKajlbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOiL

[IpeoOpazoBanus momobwus. [Ipsmas u cepa Ditnepa
FCOMeTpI/I‘ICCKHe 3aa4u Ha MPUMCHCHUC NBUKCHUA
KoHnTtponbhas pabota "BekTopsl B mpocTpaHcTse"

Ob6o6maroree nosropenue 11 nmonstuit 1 MeToa0B Kypca reomerpun 10-11 kiaccos,
cucremarusanus 3HaHui: "IlapamienpHOCTh NPAMBIX U INIOCKOCTEN B IPOCTpaHCTBE"
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Ob6o6maroee nosropenue 11 nmonstuit 1 MeToa0B Kypca reomerpun 10—11 kaccos,
cucTtemMaTu3anus 3HaHui: "BekTopsl B mpocTpaHcTBe"

Ob6o6maromee nosropenue 11 nmonsTuit 1 MeToa0B Kypca reomerpun 10—11 kaccos,
cucTemMartu3anus 3HaHuii: "BekTopsl B mpocTpaHcTBe"

O6o6matomee moBropenue 11 moHsTHI 1 MeTOI0B Kypca reomerpuu 10—11 kmaccos,
cucreMaruzanus 3HaHui: "O0beM MHOTOrpaHHUKA"

Ob6o6maromee nosropenue 11 nmonsTuit 1 MeToa0B Kypca reomerpun 10—11 kaccos,
cucreMaruzanus 3HaHui: "O0beM MHOTOrpaHHUKA"

Ob6o6maromee nosropenue 11 nmonstuit 1 MeToa0B Kypca reomerpun 10—11 kiaccos,
cucreMaTtu3anus 3HaHuil: "Ilnomany noBepxXHOCTH U 00BEMBI KPYTIIBIX Ter"

O6o06matomee moBropenue 11 moHsTHi 1 MeTOI0B Kypca reomerpuu 10—11 kaccos,
cucreMaruzanus 3HaHui: "[1momany moBepXxHOCTH U 0OBEMBI KPYTIIBIX TE"

Hrorosast KOHTpoJbHASA paboTa
Hrorosast koHTpOIbHAs paboTa
[ToBTOpenue, 0000IICHNE U CUCTEMATH3AIMS 3HAHU I

HcTopus pa3BUTHS CTEpEOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEpEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcrtopus pa3BuTHs CTepeoOMETPUH KaK HAYKH U €€ POJib B PA3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUMI
HcTopus pa3BUTHS CTEpPEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTUU COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI



102 Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

I'eometpus 10-11 kiacc, aBrop Aranacsia JI.C., «IIpocBemenne», Mocksa 2021r

METOANUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1. 'eomerpus 10-11 knacc, aBrop Atanacsia JI.C., «IIpocsemienue», MockBa
2021r.

2. KonTpoJibHBIE U MPOBEPOUYHBIE pabOTHI MO reoMeTpuu 7-11 Kiaccel, aBTOp
Mensuauk A.U., «Ipoda», Mocksa 2001r.

3. 3agaum o reometpun aisa 10-11 knaccos, 3uB b.I'., «IIpocBeenne», MockBa
2021r.

4. IlpakTUueckue 3aHsATUS 10 MaTemaTuke, aBTop boromonos H.B., «Bbiciias
mKoaa», Mocksa 1983r..

5. Tectol o reomeTpun 10-11 kmaccel, apTop AnteiHoB I1.U., «JIpoda», MockBa
2020r.

6./lunaktnueckue marepuansl no reomerpun 10 knacc, Becenosckuii C.b.,
«IIpocsemenue», Mocksa 1988r.

7.Hayuno-meronanuecknii xxypHan «MaremaTrka B mkoney, «llegarorukay,
Mockaa.

8. YcTHbIe ynpaxHeHus rno reometpun, Bacunesckuii A.b., «Hapoanas acseray,

MuHack 1983r.



HHUDPPOBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

http://school-collection.edu.ru/catalog/? subject[]=18
http://school-collection.edu.ru/

https://gim-

kekina.edu.yar.ru/uchebniy protsess/tsifrovie_obrazovatelnie resursi .html






