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Pabouas nmporpamma no reomerpun it 10-11 kiaccoB paccMoTpeHa Ha 3aceJaHuU Kadeapbl eCTECTBEHHO-MAaTeMaTHUECKUX HAYK MPOTOKOJ
Nel ot 28.08. 2023, yrBepxaeHa npukazom qupekropa MAOY «"opoackas rumHazusg Nel» Nel78 ot 29.08.2023r.

Pabouas mnporpamma mno reomerpum s 10-11 kjmaccoB — cocTaBieHa Ha OCHOBE TpeOOBaHMH K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTenpHON MporpaMMel cpeaHero odiiero oopasoBanus MAOY « opoackas rumuaszus Ne 1», B cooTBeTcTBUU ¢ 0O0HOBIEHHBIM DeepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM cpenHero obmiero oopazosanus (PI'OC COO).

I'eometpust siBiIsseTCSl OJHUM M3 0a30BBIX KypCOB Ha YpOBHE CpeaHEro olriero oopa3oBaHusi, Tak Kak 00eCredyrnBaeT BO3MOKHOCTh M3YUYCHHUS
JTMCLUUIUINH €CTECTBEHHO-HAYYHOH HANpPaBICHHOCTU U MPEAMETOB I'YMaHUTApHOro IUKIa. [IoCKOIBKY JOorndeckoe MbIIUIeHUE, (opMUpyeMoe Ipu
U3yYeHUH OOYYaIOUIMMHUCS MOHATHIHBIX OCHOB I€OMETPHUH, NPH JI0KA3aTEIbCTBE TEOPEM M MOCTPOCHMUHU IETIOYKH JIOTHUECKUX YTBEPXKICHHN NpU
pelIeHNH TeOMETPUUYECKUX 3a/1a4, YMEHHE BBIIBUTATh U ONPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO MCIIOJIB3YIOTCS MPH PELICHUH 3a]1a4 €CTeCTBEHHO-
HAYYHOT'O IIMKJIA, B YACTHOCTU (PU3UUECKUX 33]ad.

Llens ocBoeHust mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha yriayOlE€HHOM YypOBHE — pa3BUTHE HMHIUBUAYAIbHBIX CIIOCOOHOCTEH
o0yyaromuxcs OpU HU3yYEeHHUH TE€OMETPHH, KaK COCTaBIAIOLICH mpeaMeTHoil obnactu «MartemaTtnka M MHPOpPMAaTHKa» yepe3 oOecreyeHue
BO3MOKHOCTH NPHOOPETEHUSI U MCIIONB30BaHMs 0ojiee ITyOOKMX TeOMETPHUYECKUX 3HAHUM W JASUCTBUH, CelM(PUIHBIX T€OMETPUH, U HEOOXOIUMBIX
ISl YCIIEIIHOTO TPO(ECCUOHATBHOTO 00pa30BaHMsl, CBA3aHHOIO C UCIIOIb30BAaHUEM MAaTEMaTHKH.

[TpropuTeTHRIMHU 33a7]auaMH Kypca T€OMETPHH Ha yIriyOIEHHOM YPOBHE, PACIIUPSIONIUME U YCUIIMBAIOLIMMHU Kypc 6a30BOr0 YpOBHSI, SBIISIOTCS:

paciIpeHre MpeJCTaBICHUS O TE€OMETPHUHM KaK YacTH MHUPOBOM KyJIbTyphl ¥ (POpMHUpOBAaHHE OCO3HAHHS B3aUMOCBSI3M TI'E€OMETPUHU C
OKPY’KaIOIIUM MHPOM;

¢dbopmMHUpoBaHKE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak O BaXHEUIIMX MAaTEMaTHMYECKHX MOJENAX, MO3BOJISIOIIMX OMMCHIBATH U
M3y4aTh pa3HbIe SBJICHUS OKPYIKAIOIIEro MUpa, 3HAHUE MOHATUHHOTO anmnaparta o paszaeiy «CrepeoMeTpus» yuyeOHOro Kypca reOMeTpUH;

dbopmMHupoBaHHE YMEHMS BIIaJEThb OCHOBHBIMHM HOHATHSMH O MPOCTPAHCTBEHHBIX (UIypaX M UX OCHOBHBIMH CBOWCTBAaMH, 3HAHHE TEOPEM,
(dbopMys U yMEHHUE UX IPUMEHATh, YMEHHUS JOKA3bIBaTh TEOPEMbI U HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a1aY;

¢dbopmMHupoBaHHE YMEHHs paclo3HaBaTh Ha YEPTEkKax, MOJENAX M B PEAIbHOM MHPE MHOTOIPDAaHHHKH M Tella BpAIIEHUS, KOHCTPYHPOBATh
reOMEeTPUUECKUE MOJIETIH;

¢dbopmMHUpoBaHHE MOHMMAHHUS BO3MOXXHOCTH AKCHOMAaTHYECKOTO IOCTPOCHUS MATEeMAaTUYECKUX TeOopud, (OPMHUpPOBAHHE MOHUMAHHS POJIHU
aKCMOMATHKH TIPH MIPOBEACHUHU PACCYXKICHUI;

¢dbopmMHupoBaHHE YMEHHS BIIAZCTh METOAAMHU JOKA3aTeNbCTB M aAJTOPUTMOB pPEIICHHs, YMEHUS UX HPUMEHSThb, MPOBOIUTH Jl0Ka3aTeIbHbIC
paccyXJIeHHs B XOJI€ PEIICHUS] CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COZIepKaHHeM, (POPMUPOBAHUE MIPEICTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeIbCTB P OOOCHOBAHUU MAaTEMaTUYECKUX YTBEPKACHUH M POJIM aKCHOMATHKH B MIPOBEJICHUN J€TYKTUBHBIX PacCyXKICHUI;

pa3BUTHE M COBEPLICHCTBOBAaHME MHTEIJICKTYAIbHBIX W TBOPYECKHX CHOCOOHOCTEH OOy4aromuxcs, I103HABaTEeIbHOH aKTUBHOCTH,
UCCIIEeI0BATENIbCKUX YMEHUH, KpUTHYHOCTH MBIIUICHUS, MHTEpEca K U3YyUEHUIO T€OMETPHH;



¢dopmupoBanre (YHKIMOHAIBHONH TPaMOTHOCTH, PEIEBAHTHONW T'€OMETPHUU: YMEHHUS pPACHO3HaBaTh NPOSBICHHUS T€OMETPUYECKUX IOHITHUH,
OOBEKTOB M 3aKOHOMEPHOCTEH B PEalbHbIX >KM3HEHHBIX CUTYalUSX U NMPH U3YUCHUHU JPYTHX YYEOHBIX MPEIMETOB, NMPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJICTTMPOBAHHUS PEATbHBIX CUTYallUi, UCCIIEJOBAHUS IIOCTPOCHHBIX MOJIEJICH, HHTEPIPETALUH IT0JIyYeHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUAMH yueOHOro Kypca «I'eomerpusi» B 10—11 knaccax sBnstotest: «IIpsMble U IIIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHukn», «Tena BparieHus», « BeKTOpbl 1 KOOPAWHATHI B IPOCTPAHCTBEY, «{BHXKEHHS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TpeboBaHNE «yMETh ONEPUPOBATH MOHATHAMW», PENCBAHTHBIMU I'€OMETPUH Ha YIIIyOJNEHHOM YpOBHE
ob0yuyenus B 10—11 kmaccax, OTHOCHUTCSI KO BCEM COJEPKaTENIbHBIM JIMHUAM y4eOHOTo Kypca, a popMHUpOBaHUE JIOTUYECKHX YMEHUN pacrpeaesseTcs
HE TOJBKO MO COZAEp)KATENbHBIM JIMHUAM, HO M 1O rojxam oOydenus. CoxepkaHue oOpa3oBaHMs, COOTBETCTBYIOILIEE HPEAMETHBIM pe3yJibTaTaM
ocBoenus DexnepanpHoi paboueil mporpaMMel, pacrpeeaEHHBIM 110 To1aM 00y4eHUs], CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIpOcaM o0ydaromuecs: 00paaiuch HEOJHOKPATHO. DTO MO3BOJSET OPraHU30BaTh OBJIA/ICHUE F€OMETPUUECKUMHU MMOHATUAMHU U
HaBBIKAMHU TIOCJIEJIOBATEILHO W TOCTYNATEIbHO, C COOJIIOJICHMEM NPUHIMIIA IMPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYATh B OOIIYIO CHCTEMY
reOMETPUUECKUX MPEICTABICHUN 00yUaromuXCsl, PaCIUpPsA U yriryousis e€, o0pa3yst MpOYHbIe MHOKECTBEHHBIE CBSI3H.

[lepexona K U3y4YEHHUIO TEOMETPHUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3zaTh ycioBus s nuddepeHnuanun o0ydeHHsl, MOCTPOSHHUS MHIMBHIYaJbHBIX 0Opa30BaTENbHBIX MPOTrpaMM, OOECIEUUTh YIiIyOJEHHOE
U3y4eHHe reOMETPUH KaK COCTaBIIONIeH yueOHoro nmpeamera «MaTemMaTukay;

MOJrOTOBUTH 0OYYaIOUINXCS K MPOAODKECHUIO N3YUYEHUs] MaTEMAaTUKU ¢ y4€ToM BbIOOpa Oyayieit npodeccun, odecriednBas IpeeMCTBEHHOCTh
MEXy 00IIMM U TpohecCHOHAIBHBIM 00pa30BaHUEM.

Ha u3ydenue yuebHOTrO Kypca «l'eomerpus» Ha yriayOnéHHoM ypoBHe oTBoauTcs 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11
kiacce — 102 yaca (3 yaca B HeJeno).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE MOHATUA CTepeoMeTpuH. Touka, mpsimMasi, INIOCKOCTh, TPOCTpaHcTBO. IloHATHE 00 aKCMOMATHYECKOM MOCTPOEHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMHOe pacnonokeHue ImpsAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUecs, IapajulelIbHble M CKpeluBamomuecs mnpsaMble. [lpusHaku
CKpeLIUBAIOIIMXCA NPpsAMBIX. [lapanienbHOCTh NPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE: NapajuIeIIbHbBIE IIPSIMBIE B IIPOCTPAHCTBE, N1apaJLIEIbHOCTD TPEX
OpSAMBIX, HapajjIeIbHOCTh NPAMOM M miiockocTH. [lapamienbHoe M LEHTpajdbHOE MPOEKTHpOBaHUE, H300paxeHue ¢uryp. OCHOBHBIE CBOICTBa
napajiesIbHOro MpoeKTupoBaHus. M300paxenue Guryp B napajuieiabHON NPOEKIUU. YTJIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJI MEXKy MPSMBIMU B
pocTpaHcTBe. llapainenbHOCTh IUIOCKOCTEN: MapaliesIbHbIEe IUIOCKOCTH, CBOMCTBA MAapalUICNIbHBIX IIOCKOCTEH. lIpocrelimue npocTpaHCTBEHHBIE
(burypsl Ha MIIOCKOCTH: TETPAdIp, HapajieseHIe], TOCTPOSHHE CEUCHUI.

[lepnieHqUKyYISAPHOCTD IPSIMOM U IUIOCKOCTU: MEPIECHIUKYJISIPHBIE IIPSMBIE B IIPOCTPAHCTBE, MPsAMbIC MapaUIC/IbHbIC U NEPIEHAUKYIISIPHbIE K
IUIOCKOCTH, IIPU3HAK MEPHEHIUKYJSIPHOCTH MNPSMOM UM IUIOCKOCTH, TEOpeMa O MPAMOM MNEpHEeHIUKYISIPHOM IUIOCKOCTH. OpTOroHaabHOE
npoekTHpoBaHue. IlepreHauKynsap u HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMON 10 TIOCKOCTH, MPOEKIHUs (PUTyphl HA
IJIOCKOCTB. [IepleHIUKYIIIPHOCTD IUNIOCKOCTEN: IPU3HAK NEPIECHAUKYIIIPHOCTH ABYX IIIOCKOCTER. Teopema o TpEX NeprneHIuKyspax.

Yribl B NPOCTPAHCTBE: YroJI MEXAY IPSIMOM M IUIOCKOCTBIO, JIBYI'PAHHBIA YIOJI, JIMHEWHBIA YroJl IBYI'PAHHOrO yria. TpéXrpaHHbId U
MHOrorpasssle yripl. CBONCTBa IJIOCKMX YIVIOB MHOTrOrpaHHoro yria. CBONCTBA IJIOCKMX WM ABYTPAHHBIX YIVIOB TPEXTPAHHOIO yria. TeopeMsl
KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Buasl MHOTOrpaHHUKOB, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-yroiapHas mnpusma, mpsiMasi U HAaKJIOHHAs NPU3MbI, OOKOBas W TOJHAs
MIOBEPXHOCTh Npu3Mbl. [lapamnenenunen, npsMOyrojpHblid NapaielenuIe] U ero cBoiicrBa. Kparuaiinye myTu Ha NOBEPXHOCTH MHOIOTPaHHMKA.
Teopema Diinepa. IIpoctpancteennas reopema Iludaropa. [lupamuna: n-yroiapHas nupamuja, npaBuibHas U yced€HHas nupamuabl. CBoiicTBa pédep
1 OOKOBBIX IpaHel MpaBUILHON nupaMubl. [IpaBuIbHBIC MHOTOTPAHHUKY: MIPaBUIIbHAS PU3Ma M NpaBUIbHAS MUPaMKJA, IPaBUIbHAS TPEYTOIbHAs
nUpaMu/Ia ¥ MpaBUIBHBIN TeTpasap, KyO. [IpencTaBienue o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTA3P, TOJEKAdIP U UKOCAIP.

Bbruucnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, aAuaroHanu, yribel. [lnomans GOKOBOW MOBEPXHOCTH M TOJIHON MOBEPXHOCTH MPSMOU
NPU3MBI, TUIOIIA/Ib OCHOBAaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTU MPsIMOM mpu3Mbl. Ilmomans OOKOBOH MOBEPXHOCTH W MOBEPXHOCTU MPaBUIILHON
IMpaMU/bl, TEOpEMa O IUIOMAAN YCEUEHHON TUPAMUIBL.

CuMMeTpus B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUU IIPABWIIBHBIX MHOTOTpaHHUKOB. CUMMETpUS B IPABUJIBHOM MHOIOI'DAHHUKE: CUMMETPHUS
napajulejenuIe a, CAMMETPUS IIPABIWIbHBIX IIPU3M, CAMMETPUS IIPaBUIIbHOM ITUPAMUJIBIL.



BekToph! M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOIO BEKTOpA, BEKTOPbI KOJUIMHEAPHBIC, COHAIPABICHHBIE U
IIPOTUBOIIOJIOKHO HAIPABJIICHHBIE BEKTOpbl. PaBEHCTBO BEKTOPOB. JICHCTBUSA C BEKTOpPaMU: CIIOKEHUE M BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKHUX
BEKTOPOB, YMHO)XEHHME BEKTOpa Ha uucio. CBoiicTBa CiOXeHHs BEKTOpoB. CBONCTBA YMHO)KEHHs BEKTOpa Ha uucio. [loHsTHe KoMIlaHapHbIE
BeKTOpHI. IIpu3Hak komIutaHapHOCTH TpEX BeKTOpoB. lIpaBuno mapamnenenunena. TeopeMa O pasioKEHUHM BEKTOpa IO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IIpsimoyrosnpHas cucreMa koopAuHar B npoctpaHcTBe. KoopaunaTtel BekTopa. CBsi3b MeXAy KOOpAMHATaMU BEKTOpA U KOOpAMHATAMU
TOUYEK. YT0J1 MeKIy BekTopamu. CKaJsipHOE ITPOU3BEAEHNUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHATHS: IMIMHIPUYECKAs TOBEPXHOCTh, KOHMUYECKAs IOBEPXHOCTb, cheprudeckas MOBEpXHOCTb, 00pasyromne nosepxHocreil. Tena BpamieHus:
IWINHP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl U IIIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe. M300paxenue Tein
BpalleHHs Ha MIIOCKOCTH. Pa3BépTka mmmuapa u konyca. CuMMeTpusi cdepsl U mapa.

O6Bém. OcHoBHBIE CBOWCTBA 00bEMOB Tell. Teopema 00 00BEME MPSAMOYTOJILHOTO Mapajuleienuneaa u ciaeacTBus u3 He€. O0bEM MpsiMON U
HAKJIOHHOHM MPU3MBIL, IIUIUHPA, TUpaMHIbl U KoHyca. OOBEM mapa U IapoBOr0 CETMEHTA.

KomOuHnamuu ten BpalieHus 1 MHOTOrpaHHUKOB. [Ipu3ma, BrrcanHasi B HWIMHAP, ONMCaHHAs OKoJIo muianHpa. [lepeceuenue cdepsl u mapa ¢
ockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTOrpaHHUKA, OMMCAHHOTO OKOJIO chepbl, chepbl, BIUCAHHON B MHOTOI'PaHHUK WIIH
TEJI0 BPALLECHHUS.

[Tnomans MOBEpXHOCTH LWIMHApA, KOHyca, miomans cepsl u e€ yacreil. [lomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH
noBepxHocTell nmofooHbIX (uryp. IIpeodpasoBanue nogaodus, romoreTus. Pemenne 3aad Ha IJIOCKOCTH C MCHOJIB30BAHHUEM CTEPEOMETPHUECKUX
METOJI0B.

[TocTpoeHne ceueHHl MHOTOTPAaHHUKOB W TeNl BPAIICHUS: CEUCHHs LWIMHApA (MapajyieIbHO W HEepHeHIUKYISIPHO OCH), CEUeHHsI KOHyca
(mapajnienbHblE OCHOBAHUIO U IPOXOJSIIME UYEPE3 BEPILUMHY), CEUYECHHUs LIapa, METOJbl IIOCTPOEHUS CEUEHUMH: METOJ CIIEJ0B, METOJ BHYTPEHHETO
IIPOCKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH IIIIOCKOCTH.

BexkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuy Haj BEKTOpaMu. BekTopHoe yMHOKeHuE BEKTOpoB. CBONCTBA BEKTOPHOTO yMHOKeHUs. [IpsmoyronbHas
cucTeMa KoopAMHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. Pasnokenue Bekropa mo 6aszucy. KoopanHaTHO-BEKTOPHBIM METOJ MpH PELICHUU
F€OMETPUYECKUX 3a/1ad.

J{BH2KEeHHS B IPOCTPAHCTBE

JBmwxenust npocrpancTBa. Otobpakenus. JBuxeHus u paBeHCTBO ¢uryp. OOmue cBOWCTBa ABWKEHHH. BuIbpl NBMKEHUI: mapaiiesbHbIA
NEPEHOC, [IEHTPaJIbHAsA CUMMETPHS, 3epKalibHasi CHMMETPHS, TIOBOPOT BOKPYT mpsimoid. [IpeobpazoBanust nmonodus. [Ipsmas u cdepa Ditnepa.



IJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS YYEFHOI'O KYPCA «TEOMETPUS» (YIJIYBJIEHHBII YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaanckoe BOCIMTAHHE:

c(OPMHPOBAHHOCTH T'PAXKTAHCKON MO3ULIUU 00YYArOIIErocs: Kak aKTUBHOTO U OTBETCTBEHHOTO YJICHA POCCHICKOI0 OOIIECTBa, MPEICTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, NpOLEAYp I'PaXJaHCKOro 0O0mecTBa (BBIOOPHI, OMPOCHl U JAPYIoe),
YMEHHUE B3aUMOCHCTBOBATD C COIIMAIBLHBIMU UHCTUTYTaMU B COOTBETCTBHUH € X (PYHKUUSMHU U HA3HAUCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHE:

c(OPMHPOBAHHOCTH POCCUHCKOM I'pakJIaHCKON MJIEHTHYHOCTH, YBXKEHHS K MPOILJIOMY U HACTOSIIEMY POCCUHCKOM MaTeMaTHKH, LIEHHOCTHOE
OTHOLIEHUE K JOCTHKEHUAM POCCUUCKUX MAaTEMATUKOB U POCCHUMCKOM MAaTEMaTUYECKOMU IIKOJIbI, UCIIOJIb30BAHUE ITUX JOCTUKEHUHN B IPYTUX HAayKaXx,
TEXHOJIOTUSIX, Chepax IKOHOMHKH;

3) AyXOBHO-HpPaBCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JAYXOBHBIX LIEHHOCTEH poccuiickoro Haponaa, cOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOI'O MOBEACHUS, CBA3aHHOIO C
MPAaKTUYECKUM IIPUMEHEHHUEM JIOCTHKEHUN HAYKU U JIEATEIbHOCTHIO YYEHOT0, OCO3HAHKE JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOHYMUBOTO Oy IyIIIero;

4) 3cTeTYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas 3CTETUKY MAaTEeMaTHYeCKHX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ad, PELICHUH, pacCyKICHHIH,
BOCIPUMMYHMBOCTH K MATEMaTUYECKUM ACIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusznueckoe BocuTaHME:

c(OPMHPOBAHHOCTh YMEHHS NPUMEHSITh MaTeMaTHYECKUE 3HAHUS B HMHTEpecax 3J0pOBOro M 0e30MacHOro odpasa >KW3HH, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 3/I0POBBIO (340pPOBOE MHUTaHHE, COAJAHCHPOBAHHBIA PEXHUM 3aHATUH M OTAbIXA, pEryjsipHas (u3nyeckas aKTUBHOCTH),
¢du3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIIBHOM J€SITEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPYZIY, OCO3HaHME LEHHOCTH TPYAOIIOOMS, MHTEPEC K pasiu4yHbIM cdepam NpodecCHOHANBHON NesSTeNbHOCTH, CBA3aHHBIM C
MaTeMaTUKOW M e MPUIIOKECHUSMH, YMEHUE COBEpIIAaTh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccuu U pealn30BbIBATH COOCTBEHHBIC KM3HEHHBIC
IUIaHBl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
Y4YacCTHIO B PELLIEHUU MPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKOM HaIIPaBJIEHHOCTH;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:



Cc(OPMHPOBAHHOCTH 3KOJOIMUYECKOW KYyJbTYPHl, MOHMMAaHUE BIUSHHUS COLMATBHO-3KOHOMHYECKUX IPOIECCOB HA COCTOSHUE MPHUPOIHOW U
COLIMAJIBHOW Cpebl, OCO3HaHME TIJI00ANIBHOTO XapaKTepa SKOJIOTMYECKUX MpoOJIeM, OpHEHTAIMs Ha MPUMEHEHHE MAaTeMaTU4YeCKUX 3HAHWN JUIs
peleHus 3a1a4 B 00JIaCTH OKPY KAIOLIEH cpelibl, INIAHUPOBAHKUE TIOCTYIIKOB M OILICHKH UX BO3MOKHBIX MTOCIIEICTBUI IS OKPY>KaIOLIEeH Cpe/Ibl;

8) neHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM MPAKTUKU, MTOHUMAHUE
MaTeMaTHUYECKOM HAYKH KakK C(I)epLI YeJI0BEUECKOM ACATCIIbHOCTH, 5TAaIlOB eé Pa3sBUTHA U 3HAYMMOCTHU IJIA PAa3BUTUA HUBUIN3AllUN, OBJIAICHUC A3BIKOM
MaTeMaTUKH M MaTeMaTH4YCCKOM KyJIBTypOﬁ KakKk CpCACTBOM IIO3HAHHUA MHpPA, TOTOBHOCTH OCYHICCTBIIATH IPOCKTHYKO W HCCICIOBATCIILCKYIO
ACATCIIbHOCTb MHAUBUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUSA

ba3oBble JlornyecKkue NeHcTBHA:

BBISIBJISATh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKY MAaTEMaTHUECKUX OOBEKTOB, TOHATHH, OTHOIICHUNA MEXKY HOHATHAMH, (OPMYIHUPOBATH
OIIpeJICJICHUS IOHATHUH, YCTaHABIMBATh CYIIECTBECHHbIN MPU3HAK KJIACCH(PHUKAIUK, OCHOBAHUSA JUIsl 0000IEHUS U CPaBHEHUS, KPUTEPUU MTPOBOIUMOTO
aHaImn3a;

BOCIIPUHUMATh, (OPMYJIMPOBaTh M INPEOOpPa3OBBIBATH CYXACHUS: YTBEPIUTEIbHBbIE M OTpULATEIbHBIC, €IUHUYHBIC, YACTHbIE M OOLIHE,
YCIIOBHBIE;

BBISIBJIAITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOpeUns B (aKTax, JaHHBIX, HAOJIIOACHUAX U YTBEPKICHUAX, MIpeIaraTh
KPUTEPHH ISl BBISABICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

JieNIaTh BBIBOJIBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIFHO JIOKA3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPXKACHUH (IpsMble M OT MPOTHUBHOIO), BBICTPAWBaTh apryMEHTAIMIO,
IIPUBOUTH PUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIBL;

BBIOMpPATh CIOCO0 pemieHust yu4eOHOH 3amauM (CpaBHHBATh HECKOJBKO BAapHAaHTOB pEILICHMs, BHIOMpaTh Hambosee MOAXOIAMIMNA C y4ETOM
CaMOCTOSITENIHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejbCKue NeHCTBHA:

HCIOJIb30BaTh BOIPOCH! KaK MCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH BOMPOCHI, (PUKCUPYIOIIUE TPOTUBOPEUHE, IPOdIIeMy,
yCTaHaBJIMBaTh HCKOMOE U JJaHHOE, (POpMUPOBAThH TUIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

IIPOBOJIUTH CaMOCTOSITEJIBHO CIUIAHMPOBAHHBIM IKCIEPUMEHT, HCCIIEOBAaHUE IO YCTAaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SIBJICHHS, TIPOIIECCA, BBISIBICHUIO 3aBUCMOCTEN MEXY 00BEKTaMH, SIBIICHUSIMH, TIPOLIECCaMH;



CaMOCTOATCIIBHO (I)OpMyJIPIpOBaTL 0606H_ICHI/I$I U BBIBOAbBI 110 PEC3yJibTaTaM HpOBe,Z[éHHOI‘O Ha6JIIOI[CHI/I$I, HUCCIICAOBaHUsA, OLICHUBATh
JOCTOBEPHOCTb MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOIOB M 0000IICHHUI;

IMPOrHO3UPOBATH BO3BMOKHOC Pa3BUTUC MTPOLECCA, a4 TAKIKEC BBIABUTATh MMPCAIIOJIOKCHUA O €TI0 Pa3BUTUN B HOBBIX YCJIIOBUAX.

Padora ¢ unopmanmueii:

BBISBJIATH 1e(DUINTHI MH(OOPMAIIUHY, TAHHBIX, HECOOXOAMMBIX JIJIsl OTBETA HA BOIIPOC U JIJISl PEIICHHS 3a/1a4H;

BbIOMpaTh HMH(OPMAIMIO M3 HCTOYHMKOB PA3IUYHBIX THUIIOB, AHAJIU3UPOBATh, CHCTEMATH3MPOBATH M WHTEPIPETHUPOBATH HHPOPMALHUIO
pa3NUYHBIX BUAOB U (POPM IpPEICTABICHHUS;

CTPYKTYpUPOBATh MH(OPMAIHIO, IPEACTABIATE €€ B pa3IHMUHBIX (pOpMax, WITIOCTPUPOBATH I'paUuECKH;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIC YHHBepcaibHbIe yueOHbIe JeHCTBUSA

O0menue:

BOCIIPUHUMATh U (POPMYIHPOBATH CY>KACHUS B COOTBETCTBUHU C YCIOBHUAMHU U LEJISAMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY
3pEHHUs B YCTHBIX U IMCbMEHHBIX TEKCTAX, AABATh IIOSICHEHUS 10 X0y PELICHUS 3a1a4i, KOMMEHTUPOBATh I10Jy4CHHBIN PE3yJIbTAT;

B X0JIe 00CYKICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXk/1aeMOi TeMbl, IPOOJIEMBbI, pelIaeMOi 3aJauu, BbICKa3bIBaTh UJICH, HAllCJICHHbIC HA
MIOUCK PEIEHUs], COMOCTABIATh CBOU CYXKACHUS C CYXACHUSMH JPYTMX YYaCTHHUKOB JAMAiora, oOHapy>KMBaTh pa3iMuue U CXOJCTBO IMO3UIIMHA, B
KOPPEeKTHOH Gopme (HopMyTHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHUS;

NPEJCTABIATh PE3yJNbTaThl PEIICHHs 3a7ayd, SKCIEPHUMEHTA, MCCIEIOBaHMA, MPOEKTa, CAaMOCTOSATENILHO BBIOMpATh (OpMAT BBICTYIUICHHUS C
yu€TOM 3a/1a4 NPEe3eHTALUN U 0COOEHHOCTEH ay TUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe yUeOHbIe NelicTBUS

Camoopranusanus:

COCTABJIATH IUIAH, AJITOPUTM PELICHHS 3a/1a4M, BHIOMPATh CIOCO0 pemieHust ¢ y4ETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SJMOIMOHAIbHBIH HHTEJIEKT:

BJIaJIeTh HABBIKAMU IIO3HABATENIbHOW pe(IeKCHM KaK OCO3HAHMS COBEPIIACMBIX JCUCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB,
BJIaJIETh CIIOCOOAMU CaMOTIPOBEPKHU, CAMOKOHTPOJISI IPOIlecca U pe3ysibTaTa pelieHus] MaTeMaTUYecKoi 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IIpU DPELICHUM 3aJa4d, BHOCUTb KOPPEKTUBBI B JACATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSITENBCTB, JAHHBIX, HAWJACHHBIX OMIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBHSM, OOBACHATH MPUUUHBI JOCTHM)KEHUS WM HEJIOCTHKCHHS PE3YJbTAaTOB JEATEIbHOCTH,
HaXOJUTh OMIMOKY, AaBaTh OLEHKY MIPHUOOPETEHHOMY OIBITY.



CoBMecTHast 1eATEJIbHOCTD:
MOHUMAaTh M HCIHOJb30BAaTh IMPEUMYIIECTBA KOMAHAHOM M WHAMBUAYaJIbHOH pabOThl NpU pELICHMHM Y4eOHBIX 3ajad, NPUHUMATH LEJb

COBMECTHOH JesTEeIbHOCTH, IJIAHUPOBATh OPraHM3allli0 COBMECTHOH paboThl, pacnpeaesaTh BUAbI padoT, TOroBapuBaThcs, 0OCYXIaTh MPOLECC U
pe3yabTar paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPYMHIOBBIX (opMax paboTsl (00CykaeHus, OOMEH MHEHHUH, «MO3TOBBIC IITYPMBbD» U HHBIE), BHIIOIHATH CBOIO YacTh PaOOThHI U
KOOPJAMHUPOBATh CBOU JCHCTBUS C JPYIrMMH WIEHAMH KOMAaHJbl, OLIGHMBATh KauyeCTBO CBOErO BKJIAZa B OOUIMI NPOAYKT MO KPUTEPUSM,

c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kiacca oOyyaromuicss HAy49uTCs:

U
U
U

N I O B O O

O

CBOOOHO ONEPUPOBATH OCHOBHBIMU MOHATUSAMH CTEPEOMETPUH IPU PEIICHUH 3a/1a4 U IPOBEICHIUH MAaTeMaTHUYECKUX PacCyKICHUA;
MPUMEHATH aKCHOMBI CTEPEOMETPHH U CIEACTBUS M3 HUX MPH PEIICHUH T€OMETPHUECKUX 3a1a4;

KJIacCU(UIIUPOBATh B3aMMHOE PACIHOJIOKEHUE NPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B TMPOCTPAHCTBE, MNPSAMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE;

CBOOOJHO ONEpPUPOBATh MOHATHSAMHU, CBA3aHHBIMU C yIJaMH B HPOCTPAHCTBE: MEXKIY NPSMBIMH B TPOCTPAHCTBE, MEXAY MPSIMOH U
IUIOCKOCTBIO;

CBOOOHO ONEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOHO PaCMO3HABATh OCHOBHBIE BU/Ibl MHOIOI'PAaHHUKOB (TIpU3Ma, MUPaMUa, IPSAMOYTOJIbHBINA Napaienenurnes, Kyo);
KJ1acCU()UIIUPOBATh MHOTOTPAHHUKH, BEIOWPAst OCHOBaHMS ISl KJIacCU(UKaIUHY;

CBOOOTHO ONIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C CEUEHHEM MHOT'OI'PAaHHHKOB IIOCKOCTBIO;

BBINOJIHATH HapalljieIbHOE, LIEHTPAJIbHOE M OPTOTOHAIBHOE MPOEKTHPOBAHUE (UTYyp Ha IUIOCKOCTb, BBIMONHATH M300pakeHHs (uryp Ha
IUIOCKOCTH;

CTPOUTH CEUEHHsI MHOTOTPAHHUKOB PA3IMYHBIMU METOJIaMH, BBITIOIHATH (BBIHOCHBIC) TJIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX 00BEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;

BBIUUCJIATH IUIOIIA/IM TIOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MUPaMU/a), TeOMETPUYECKHUX TeJl ¢ IPUMEHEHUEM (opMyT;

CBOOOHO ONEPHPOBATH MOHATUSAMHU: CHMMETPUS B IPOCTPAHCTBE, LICHTP, OCh U IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUHU
urypsr;

CBOOOHO ONEPUPOBATH MOHATHIMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOPAUHATAM B IPOCTPAHCTBE;

BBITOJIHATH ICHCTBHS HaJl BEKTOPaMH;



O
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peuaTh 3a4a4y Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOLICHUN M HAXOXKICHHE N€OMETPUUYECKUX BEIUYUH, IPUMEHSS. U3BECTHBIE METO/IbI
IIPU PELICHUHA MaTEMAaTUYECKUX 3a/1a4 MTOBBIILIEHHOI'O U BBICOKOI'O YPOBHS CJIOKHOCTH;

IIPUMEHSATD IIPOCTEMUILNE IPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELLICHUN CTEPEOMETPUYECKUX 3a/1a4;
U3BJIEKaTh, IPe0OPa30BbIBATh U MHTEPIPETUPOBATH MHPOPMALMIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha
4YepTekKax U pUCYHKaX;

[IPUMEHATH IIOJIyYCHHBIE 3HAHUS HA INPAKTUKE: CPABHUBATh U AHAIMU3UPOBATH pEalbHbIC CUTyallUd, IIPUMEHATH HU3YYCHHBIC IIOHATHS B
npolecce MOUCKa pelIeHHsT MaTeMaTHYecKH CQOpMYyIHpPOBAaHHON MpPoOJIeMbl, MOACIUPOBATh pealibHble CUTYallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEIOBAaTh MMOCTPOEHHBIE MOJETH C HCIOJIb30BAaHHEM I'€OMETPHUUECKUX MOHATUH M TeopeM, ammapara aareOpbl, pemarbh NpakTHYecKHue
3a/1a4d, CBA3aHHBIC C HAX0XKICHUEM I'€OMETPUYECKUX BEIIMYHH;

UMETb MPECTaBICHUS 00 OCHOBHBIX ATAIaX Pa3BUTHUA F€OMETPUH KaK COCTaBHOM YacTu (yHIAaMEHTa pa3BUTHsI TEXHOJIOTHI.

K konmy 11 kiacca oOyyaromuicss Hay4uTCs:
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CBOOOJHO OMEPUPOBATH MOHITUSMH, CBSI3AHHBIMH C LUIMHIPUYECKON, KOHUYECKON U CepruuecKoil MOBEPXHOCTAMH, OOBACHATH CIIOCOOBI
MOJTyYCHHUS;

OIIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C TeJIaMH BPaILEHHs: LIMIMHAPOM, KOHYCOM, cpepoit 1 mapom;

pacro3HaBaTh TeJsa BpauleHus (HUIHHIP, KOHYC, cdepa U map) 1 00BSACHIATh CIOCOOBI MOTYUYESHHUS Tell BPALLCHHUS;

KJ1accU(UIUPOBATh B3aMMHOE PACIIONIOKEHHE C(Eepbl U IUIOCKOCTH;

BBIUUCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallleHHUs, 00BEMBI U IIJIOIIAIN IOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPAILLICHUS,
TeOMETPUUECKUX TEJI C IPUMEHEHUEM (HOopMyT;

CBOOOHO ONEPHPOBATH MOHATUAMH, CBSA3aHHBIMU C KOMOMHALIMSAMU TEJ BPAIIEHUs! 1 MHOTOTPAHHUKOB: MHOTOT'PaHHHUK, BITMCAHHBIN B chepy
Y OITMCAHHBIN OKOJIO cdepsl, cepa, BIUCAHHAS B MHOTOI'PAaHHHK MJIH TEJIO BPAIICHUS;

BBIUUCIIATH COOTHOIICHHUS MEXTy TUIOIIASIMHA TOBEPXHOCTEN 1 00bEMaMU TIOJJOOHBIX TEIT;

n300paXkaTh u3ydaemble (PUTYpBI, BHIIOIHATH (BBIHOCHBIC) IJIOCKHUE YEPTEKU M3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTH CEUCHHUS TeJl BPaIlCHUS;

U3BJICKaTh, UHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh MHPOPMALMIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha
yepTekax U pUCYHKax;

CBOOOHO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH OINEPAIlUH HaJl BEKTOPAMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CHCTEME KOOPIHMHAT;

pelaTh reOMeTPUYECKUE 3aa4i Ha BEIYUCICHHE YIII0B MEKIY NPSIMBIMU U INIOCKOCTSIMU, BBIYMCICHHE PACCTOSHUHN OT TOUKH JI0 TUIOCKOCTH,
B IIEJIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1a IPH PEILICHUH;



O

CBOOOIHO OMEPUPOBATH MOHATUSMU, CBI3aHHBIMU C IBUKCHHEM B IPOCTPAHCTBE, 3HATH CBOMCTBA JIBI)KEHUM;

BBITIONHATh M300paXKeHHST MHOTOTPAaHHUKOB W Tell BpAllCHUs MPH MapalieIbHOM MEPEeHOCE, IEHTPAIBHON CHUMMETPUH, 3epPKaIbHON
CUMMETPUH, TIPU TTOBOPOTE BOKPYT MPSIMOMA, TPeoOpa3oBaHus MOI00HUS;

CTPOUTHh CEYCHHsS MHOTOTPAHHUKOB WM TENl BpAIICHHS: CEUCHHUs HUIUHApa (MapajuieTbHO W TEePIEHINKYISIPHO OCH), CEUEHHUs KOHyca
(mapanenbHbIe OCHOBAHUIO U MPOXO/ISIIUE YepPe3 BEPIIUHY ), CEUCHHUS I1apa;

HCIOJIb30BAaTh METO/BI IOCTPOEHUS CEUEHUI: METO/I CJIEIOB, METOJI BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYILEN IIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHUS;

MPUMEHSITh TeOMEeTprUYecKue (aKThl ISl PEIICHUs] CTEPEOMETPUUECKUX 3aJ1ad, MPEANOIaraloIiX HECKOIbKO IIaroB PEIIeHHs], €CITU yCIOBHUS
MPUMEHEHHUS 3a/IaHbI B SIBHOW U HESIBHOU (hopMme;

pelaTh 3aa4M Ha J0KA3aTeJIbCTBO MATEMATHYECKUX OTHOLIEHUN U HAXOKICHUE TEOMETPUUECKUX BEJTUYMH;

MPUMEHSATH POrPAMMHBIE CPEJICTBA U MIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IIPHU PELICHUH CTEPEOMETPUUYECKUX 3a]1ay;

[IPUMEHSATH ITOJYYCHHBIE 3HAHUS HA IPAKTUKE: CPaBHUBATh, AHAJIM3UPOBATH M OLEHHUBATh PEAJbHBIE CUTyalMd, NPUMEHITb U3yUYEHHBIE
MOHSTHSI, TEOPEMBI, CBOWCTBA B MPOLIECCE MOUCKA PEHICHHS MaTeMaTHYeCKu CPOPMYIMPOBAHHON MPOOIEMBI, MOJCITUPOBATH pPEaTbHBIE
CUTyallUd Ha S3bIKE N'€OMETPUM, UCCIEAOBATh IOCTPOCHHBIE MOJEIH C UCIOJIb30BAHUEM TI'€OMETPUYECKUX IMOHATHH WM TEOpEM, ammapara
anreOphl, pemaTh MPAaKTHYECKUE 3a]]a41, CBSI3aHHBIE C HAXOXKICHHEM I€OMETPHUECKUX BEIIUMYUH;

HMMETh TPEJICTaBICHUsI 00 OCHOBHBIX ATAlax pa3BUTH F'€OMETPUH KaK COCTABHOM YacTH (yHIaMEHTa Pa3BUTHS TEXHOIOTHIA.



IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosanuyectBo
Nem/m | Tema ypoka YACOB JJIeKTPOHHBIE uuppoBbIe
o0pa3oBaTe/bHbIE PeCypChl
Bcero
BBeneHnue B crepeomMeTpuio 23
1 OcHOBHBIE TpaBHJa H300paKEHUs HA PHCYHKE IUIOCKOCTH, HapaieIbHBIX 1
NPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
IlonsaTHst cTepeoMeTpun: TOYKA, MpsAMas, IJIOCKOCThb, MPOCTpaHCTBO. OCHOBHBIE
2 npaBuja M300paKeHUs Ha pPHUCYHKE IUIOCKOCTH, HapajIeNIbHBIX HOpAMBIX | 1
(0Tpe3koB), cepeuHbl OTpe3Ka
3.4 [TonaTHs: nepecekaroluecs MIOCKOCTH, IIEPECEKAOIUECs IpAMas U IUIOCKOCTb; )
IIOJIyIIPOCTPAHCTBO
5.6 MHOTrOrpaHHMKH, H300pakeHHE TMPOCTEHIINX MPOCTPAHCTBEHHBIX  (UTyp, )
) HECYIIECTBYIOIUX 00BEKTOB
7-8 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIECICTBUS U3 HUX 2
9 AKCHOMBI CTEpEOMETpPUM M TepBble cieacTBUS u3 HHUX. CrocoObl 3amaHus 1
NPSMBIX U IJIOCKOCTEH B mpocTpancTBe. O003HAYCHUS IPSAMBIX U IUIOCKOCTEH
N300pakenne cedeHnit mupaMuibl, Kyoa U IpU3MbI, KOTOPBIE IPOXOIAT Yepe3 X
10-13 p€bpa. N3o0pakeHne mepeceueHus MONYYCHHBIX IUIOCKOCTEH. PackpammBanue | 4
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU
14 Merton cnenoB Ui TOCTPOCHUS CEUYECHUM 1
15-16 Meroa cnenoB aiis MOCTpoeHUs: ceueHuid. CBOICTBAa NEpeceueHuil MpsSMbIX U )
IJIOCKOCTEN
17-20 [Toctpoenue ceuenuil B nupamuze, kyoe mo Tpém Toukam Ha pébpax. Co3naHue 4

BBIHOCHBIX qepTen(eﬁ U1 3alMChb aroB MOCTPOCHUA




[ToBTOpenue rmranumMeTpun: Teopema o MPONOPLUUOHANIBHBIX OoTpe3kax. [lomodue

21 TPEYTOJIbHUKOB

2 IloBropenue mnanumerpuun: Teopema Menenas. Pacdersl B CcedyeHMSAX Ha
BBIHOCHBIX 4epTexkax. McTopus pa3BUTHs IUIAHUMETPUU U CTEPEOMETPUHU

23 Konrponsnas padora "Axkcuomsl crepeomerpun. Ceuenus"
BBenenue B crepeoMeTpuio

24 B3aumHoe pacnosiokeHne npsMbIX B pocTpaHcTBe. CKpelmyBarommecs npsmble.
[Ipu3Haku ckpemuBaromuxcs npsMsix. [lapamiensHabie IpsmMblie B IPOCTPAHCTBE
TeopeMa 0 CylIECTBOBAaHMM U €JUHCTBEHHOCTU IPSIMOW IapasuIeIbHON JTAHHOU

25 IIPSAMOM, NMPOXOJAIIEH 4Yepe3 TOYKY MPOCTPAHCTBA M HE JIeXKallle Ha JaHHOU
psAMoH. JIeMMa 0 nepece4eHny napauiesIbHbIX IPSMBIX INIOCKOCTBIO

26 [TapamienbHOCTE Tpex mpsMbIX. Teopema O TpEX NapajUIEIbHBIX IPAMBIX.
TeopeMa 0 CKpelMBaOIIUXCS IPSIMBIX

7 [TapannensHoe  mpoexktupoBaHue. (OCHOBHBIE  CBOMCTBAa  NapajuIEIbHOTO
poeKTHpoBaHus. M300paxenne pa3HbIX GUryp B MapajuleIbHON NPOEKLIUU

73 IlentpanpHas mpoexuus. Yroja ¢ COHAIPaBICHHBIMU CTOPOHAMH. YTOJI MEXKIY
IPSIMBIMU

79 3ajauM Ha J0Ka3aTeJbCTBO M MCCIEJOBAHME, CBA3aHHBIE C PAaCIOJIOKEHUEM
IIPSIMBIX B IPOCTPAHCTBE
ITapanieJbHOCTh NPAMBIX H IJIOCKOCTEH B IPOCTPAHCTBE
IlonsATHA: MapajuIeIbHOCTh MPSIMOM W IUIOCKOCTH B ImpocTpaHcTse. lIpusHak

30 [apaJUIeIbBHOCTH NPAMOM M IUIOCKOCTH. CBOMCTBA MapalIeIbHOCTH IPSIMONH M
IIJIOCKOCTH

31 I'eomerprueckue 3ajayud Ha BBIYUCICHUE U JIOKA3aTeJIbCTBO, CBS3AHHBIE C
[IapaJUIEIbHOCTBIO MIPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE

39 ITocTpoeHue ceuyeHus, NPOXOMAILETO Yepe3 MaHHYH NPSIMYK Ha 4YepTexe U
[apaJuIeIbHOTO APYrou MpsAMoi. Pac4€r oTHOIIEHNT

33 [TapannenbHass MpoeKUuUsi, NPUMEHEHHE JUIsI TOCTPOCHHS CeueHHid Kyba u




napajuienenunena. CBolcTBa napasuleenune1a u Mpru3Mbl

34 [TapamiensHble TUI0CKOCTU. [Ipu3HaKy napaIeNnbHOCTH IBYX INIOCKOCTEN 1
35 Teopema 0 mapajiebHOCTH U €JUHCTBEHHOCTH IUIOCKOCTH, MPOXOASIIEH dYepes 1
TOUKY, HE IPUHAJIEKALLYIO TaHHOM IIJIOCKOCTHU U CIEACTBUS U3 HEE
36 CaolicTBa napasuieiabHbIX IIOCKOCTEN: O MapajlIeIbBHOCTH MPSIMBIX EPECCUECHUS 1
IIPY [IEPECEUEHNUN JIBYX MapaJIENbHbIX IIJIOCKOCTEN TPETher
CBoiicTBa mapayIeNnbHBIX IUIOCKOCTEH: 00 OTpe3Kax NapaylIeNbHBIX MPSIMBIX,
37 3aKJII0YEHHBIX MEXKy NapaJuleIbHbIMU IUIOCKOCTAMU; O IEPECECUCHUH IPSIMOU C 1
JBYMsI IApaJJIEIbHBIMU MNIOCKOCTSMHU
IlepneHAUKYIAPHOCTL NPAMBIX H IJIOCKOCTEH B IPOCTPAHCTBE 25
38 IToBropenue: Teopema [Iudaropa Ha miockoctTu 1
39 [ToBTOpEHME: TPUTOHOMETPUS NPSIMOYTOJIBHOIO TPEYTOJbHUKA 1
40 CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO MapajljieNenueaa 1
41 Brruucnenue JUIMH OTPE3KOB B KyOe U MPSMOYTOJILHOM Hapaljiesienue/ e 1
42-43 IlepnieHIUKYIAPHOCTh NPAMOUW M IIOCKOCTH. lIpW3HaK meprneHIuKyIsIpHOCTH )
IIPSIMOM U TUIOCKOCTH
44 TeopemMa 0 CylIeCTBOBAaHMM U EIMHCTBEHHOCTH IPSAMOM, INPOXOIALICH uepes 1
TOUYKY IIPOCTPAHCTBA U MEPIEHANKYJIIPHON K IIIOCKOCTH
45-46 [1110CKOCTH ¥ NEPIIEHIUKYIIIPHBIE UM IIPSMbIE B MHOI'OTPAHHUKAX 2
47-48 [lepnennukynsp ¥ HakioHHas. IlocTpoeHue mnepneHAMKyJspa W3 TOYKM Ha )
IIPSIMYIO
49-50 Teopema o Tpéx nepneHAnKyIIsApax (MpsimMas u oOpaTHast) 2
51 Yroia Mexay CKpelUBAOIMMUCS IIPIMBIMU
57 Ilouck NepHneHAMKYISAPHBIX MPAMBIX C  I[IOMOIIBIO  MEPHEHAUKYJISIPHBIX 1
IJIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHNE
54-55 [Toctpoenue ceueHuit KyOa, MpHU3MBI, MPABUIBHOM MNUPAMUIBI C TOMOLIBIO | 2




OPTOrOHAJIBHOM MPOEKIIUU

CummeTpusi B IPOCTPAHCTBE OTHOCHUTEIIBHO IIockocTH. [lmockocTu cummerpuii B

56 1
MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHAUKYJIPHOCTH IPSIMOM U INIOCKOCTH KaK CIIEICTBUE CUMMETPUHU

58-59 IIpaBuibHBIE MHOTOTPaHHUKHU. Pac4€T paccTOSHUI OT TOYKHU 10 INIOCKOCTH 2

60 CrocoObl  ONMYCTUTh MEPHEHOUKYJSAPBI: CHUMMETPHUS, CABUI TOYKH IO 1
NapajuIeIbHON IPSIMOU

61 CaBur 1o HenapauienbHON IPSIMOM, U3MEHEHUE PACCTOSHUMN 1

62 Konrponsnas pabora "B3auMHOe pacmojoXeHHe MNpsSMBIX U IUIOCKOCTEH B 1
npocrpaHcTae”
Yribl 1 paccTOSAHUA 16

63 IloBTOpEHME: yrom MeXAy MNpPSMBIMM Ha IUIOCKOCTH, TPUIOHOMETpUS B 1
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB

64 IloBTOpEHME: YrOa MEKIY CKPELIMBAIOIIMMHUCS NIPSIMBIMU B IIPOCTPAHCTBE 1

65 I'eomeTpuueckue  MeTOAbl  BBIUMCIEHHS  yIJla  MEXAYy  IpsIMBIMH B 1
MHOTOTpaHHUKAX

66 JIByrpansblii yroa. CBOMCTBO JIMHEHHBIX YIJIOB JBYTPAaHHOIO yIria 1

67 Ilepnenaukynsipaple  1IOCKOCTH. (CBOWMCTBA B3aUMHO  MEPIEHAUKYJISIPHBIX 1
IIJIOCKOCTEN

68 IIpu3Hak NEepHeHIUKYIJIAPHOCTH IUIOCKOCTEH; TEOpeMa O IPSMOM IEPECEUCHUs 1
JBYX IUNIOCKOCTEH NMEPHEHIUKYIISIPHBIX TPEThEN INIOCKOCTH

69 [IpsiMOyTOIBHBIN Mapajuienenunen; Kyo; n3aMepeHus, CBOMCTBA MPSIMOYTOJIBLHOTO 1
napajuiesenune1a

70 TeopeMa 0 nuaroHany NpsAMOYIrOJIbHOTO NIapaJlIeIeUIEeaa U CIECACTBUAE U3 HEE 1

71 CrepeoMerpuueckue M NPUKIAJHBIE 337aud, CBS3aHHBIE CO B3aUMHBIM 1
PacIOI0KEHUEM NPSAMBIX U INIOCKOCTH

72 IloBTOpEHME: CKpELIMBAIOLIMECS NpPsAMbIE, [apajUIebHbIE IUIOCKOCTH B 1




CTAaHAAPTHBIX MHOTOT'paHHUKAaX

[Tapa mapajulenbHBIX INIOCKOCTEH HA CKPELIMBAIOIIMXCS IMPSIMBIX, PACCTOSHUE

73 MEX/y CKPEIMBAIOIUMUCS IPSIMBIMU B IIPOCTBIX CUTYyaIUIX !
74 PaccrosiHMe OT TOYKH 10 TUIOCKOCTH, PACCTOSHUE OT IIPSIMOM 10 IUIOCKOCTH 1
75 Bbluncnenue paccTosiHUM MEXy CKPEIMBAIOIUMUCS IPSMBIMU C IOMOILBIO 1
NEPIEHIUKYISIPHOM IJIOCKOCTH
76 Tpéxrpanuslii yroi, HepaBeHCTBA AJIsl TpeXrpaHHbIX yrioB. Teopema I[udaropa, 1
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOIO yria
77 DneMeHTHI ChEepUIECKOi TeOMETPUH: T€0Ie3MUECKHE JTMHUH Ha 3eMIie 1
78 Konrponbnas padora "Yrisl u paccTosHus" 1
MHOrorpaHHUKHU 7
79 CucremaTtu3zanus 3HaHul "MHOrorpaHHHUK U €0 3J1€MEHTHI" 1
80 IInpamupa. Buael nupamun. [IpaBunpHas nupamuna 1
81 IIpusma. IIpsamas u HakinoHHas npusmel. [IpaBuibHas npusma 1
82 [Ipsimoit mapasuienenunesn, NPSAMOYTOJIbHBINA apaeenunes, Kyo 1
83 Boinyknble MHOrorpanHuku. Teopema Diniepa 1
24 Boinyknble MHOrorpanHuku. Teopema Oiniepa. IIpaBuiibHbIE U NTOTYIIPABUIIBHBIE 1
MHOTOTpaHHUKU
85 KonrpomnsHas padora "MHoOrorpaHHUKHT" 1
BekTopsl B IpocTpancTBe 12
86 ITonsiTHE BEKTOpA Ha IJIOCKOCTHU U B IIPOCTPAHCTBE 1
87 CymMma BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuino nmapasienenumnena 1
90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1
91 Paznoxenue BekTopa 1o 6a3zucy Tpé€x BEKTOPOB, HE JISKALIUX B OAHOM MJIOCKOCTH 1




92 CkansipHO€ IpOU3BEIEHUE 1
93 Brruucnenue yria Mexxay BEKTOpaMU B IIPOCTPAHCTBE 1
94-97 IIpocreiimue 3a1a4u ¢ BEKTOpaMu 4

IloBTOpPEHUE, 00001IeHNE U CHCTEMATH3ALUS 3HAHU I 5
98 O06o0mieHne 1 cucTeMaTu3aus 3HaHUK 1
99 O06o01ieHne 1 cucTeMaTu3aus 3HaHUK 1
100 HToroBasi KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O06o0mieHne 1 cucTeMaTu3aus 3HaHUK 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoummuectBo
Ne ni/m Tema ypoka YACOB JJIeKTPOHHBIE uuppoBbIe
o0pa3oBaTe/bHbIE PeCypChl
Bcero
AHaJINTHYECKAs TeOMeTpHs 15

1 IToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B IPOCTpaHCTBE" 1

2 IToBTOpenue tems! "CkanspHoe IPOU3BEAECHUE BEKTOPOB" 1

3 [ToBTOpEeHUe TeMb! "BbluncieHue yriia Mex,1y BEKTOpaMu B IIPOCTpaHCTBE" 1

4 IToBTOpEeHME TeMBbI "YpaBHEHHE NIPSIMOM, IPOXOASILEH Yepe3 ABE TOUKHU" 1

5-6 YpaBHEHME IIIIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTU B OTPE3KAX 2

7 BekropHoe npousBeneHue 1

8-9 JInneliHbIe HEPABEHCTBA, JIMHEWHOE IIPOrpaMMUPOBaHUE 2

10 AHanUTUYECKHE METOJIbl pacuéTra yIiia MeXxay IpsAMbIMU B MHOIOTPAaHHUKAX 1

1 AHanuTHuYecKMe  METOAbl  pacuéra  yIila  MEXIYy  IUIOCKOCTMHU B 1
MHOTOTpaHHUKAX

12 @opMyia pacCTOSIHUSA OT TOYKH 10 INIOCKOCTU B KOOPAMHATAX 1

13 HaxoxxneHue pacCcTosHUI OT TOUKHU 10 IIIOCKOCTH B Ky0Oe 1

14 HaxoxeHue pacCTOSIHUM OT TOYKU 0 IJIOCKOCTH B IIPABUIIBHOM IUPaMHUJIE 1

15 Konrponbnas padora "AHanutuueckas reomeTpus” 1
IloBTOpPEHUE, 00001IeHNE U CHCTEMATH3ALUS 3HAHU I 15

16 CeueHMst MHOTOIPaHHUKOB: CTaHIapTHbIE MHOTOTPAHHUKH 1

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIE/IOB 1

13 CeueHMst MHOTOTPaHHUKOB: CTaHJAPTHHIE IUIOCKOCTH, IIEPECEUEHUs MPSAMBIX U 1
IJIOCKOCTEN

19 [TapasienbHbIe IpsMBbIE U IIJIOCKOCTU: MapAJICIIbHBIEC CEYCHUS 1




20 [TapasuienbHbIE IPSIMBIE U IIJIOCKOCTHU: PACYET OTHOLIEHUN 1

)1 [lapannenbHple OpsiMbIE M IUIOCKOCTH: YIJIbl MEXIY CKpEIIMBAIOIIMMHUCA 1
IPSIMBIMU

” [lepnennukymnsipHble  HOpsiMble ¥ IUIOCKOCTU:  CTaHJApPTHBIE  Iaphl 1
NEPIEHIUKYIISIPHBIX IUIOCKOCTEN U IIPSIMBIX, CHMMETPUH MHOTOI'PAaHHUKOB

23 [lepnieHquKysIpHBIE MPSAMBIE U INIOCKOCTU: TEOPEMA O TPEX NEPIEHAUKYIIIPAX 1

24 [lepneHauKkynsipHble  OpsiMbIE M IUIOCKOCTH:  BBIYMCIEHUS JUIMH B 1
MHOTOTpaHHUKAX

7599 [ToBTOpenue: miomaad MHOTOYTOJBHHUKOB, (OPMYJbl s IUIOILAJACH, 5

) COOOpaxeHusl MOA00MS

30 KonTponbHas pabota "IloBTOpEHMUE: MHOI'OTPaHHUKH, ce4yeHus 1
MHOTOTpaHHUKOB"
O0BbEéM MHOTOrpaHHMKA 17

31 O06BeéM Tena. OObeM MPSIMOYTOJIBHOTO MapalieNenueaa 1

32 3anaun 00 yaBoeHUH Ky0Oa, 0 KBaapaType Ky0a; 0 TPHCEKIUHU yIiia 1

1 CrepeoMmeTpuyeckie 3a7ayd, CBS3aHHBIE C OOBEMOM HPSIMOYTOJBHOTO 1
napajuiesenune1a

34 [IpuknaaHbple 3a1aud, CBS3aHHBIE C BBIYMCICHHEM O0BEMA HPSIMOYTOJIBHOTO 1
napajuiesenune1a

35 O0BEM npsMOii TPU3MBI 1

36 CrepeoMeTpuyeckie 3aJa4yH, CBSI3aHHbIC C BBIYUCICHHEM OOBEMOB NPAMOM 1
IIPU3MBI

37 [TpuknaaHble 3a1a4u, CBSI3aHHbBIE ¢ 00BEMOM MPSIMOI IPU3MBI 1

33 Brruncnenue 00bEMOB TeN ¢ MOMOIIBIO ompenenéHHoro uHTerpaita. O0bém 1
HAaKJIOHHOM IPU3MBI

39 Brruucnenue 0o0bEMOB Tel ¢ MOMOIIBIO ompenenéHHoro uHTerpaita. O0bém 1

IupaMuabl




40-41 ®opmyna 06bpéMa nupamuibl. OTHOIIEHHE 00BEMOB TUPAMUJL C OOIIUM YIIIOM 2

42 CrepeoMeTpuyecKHe 3a1auu, CBsI3aHHbIE ¢ 00bEMAaMU HAKJIOHHOM MPU3MBbI

43 CrepeoMeTpHuyecKHe 3a1a4u, CBsI3aHHbIE ¢ 00bEMaMU MUPAMU/IbI 1

44 [Mpuknanueie 3agaun mo Teme "OOBEMBI Ten", CBsA3aHHBIE C O0OBEMOM 1
HAaKJIOHHOM IPU3MBI

45 [Mpuknanueie 3amaun 1o Teme "OOBEMBI Ten", CBsA3aHHBIE C OO0BEMOM 1
TUPAMUIbI

46 [Tpumenenne 00bEMOB. BrrunciaeHne pacCTosHUS 10 TUIOCKOCTH 1

47 Konrponsnas padora "O6béM MHOTOrpaHHHUKA" 1
Tesna Bpamenus 24

48 [Humuuapudeckas HOBEPXHOCTh, 00pa3yoNue HUIMHIPUIECKON ITOBEPXHOCTH 1

49 HMunuuap. [psamoit kpyrosou nunuuap. Ilnomans noBepXHOCTH NUIMHAPA 1

50 Konnueckas moBepxHOCTh, 00pasyrolire KoHnueckoi nosepxnoctu. Konyc 1

51 Ceuenue KoHyca IJIOCKOCTBIO, NAPAJUIEIBbHON IIJIOCKOCTH OCHOBaHUS 1

52 Yceuénnplii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53-54 [Tnomanas 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH KOHYCA 2

55.56 CrepeoMeTpHuuecKre 3a/la4d Ha J10Ka3aTeIbCTBO U BBIUYMCIIEHUE, IOCTPOCHUEM )
CeueHM WINHApa, KOHyca

57-58 [Ipuknagseie 3a1a4n, CBA3aHHBIE C UUIMHIPOM 2

59 Codepa u map

60-61 Ilepeceuenue cdeppl M mapa ¢ IUIocKocThio. Kacanwe mapa u cdepbl )

) IUIOCKOCTBIO. By u n300paxenue mapa

62 VYpaBuenue coepsl. [Inomans cheps u e€ yacteit 1

63 Cummerpus chepsl u mapa 1

64-65 CrepeoMeTpuyecKe 3aJaun Ha JOKa3aTelIbCTBO U BBIYMCICHHE, CBSI3aHHBIE CO )

cdepoit ¥ mapoM, TOCTPOSHUEM HX CEUCHUHN TUIOCKOCTHIO




66

[TpuknanHeie 3a1a4m, CBsI3aHHBIC CO c(hepoii U Imapom

HOBTOpeHI/IeI OKPY’KHOCTb Ha IINIOCKOCTH, BBIYHUCJICHUA B OKPYXHOCTH,

67
CTaHJIapTHBIE TOJ00US

68 Paznuunble KOMOMHAIIMY TEJ BPAIIEHUs! © MHOTOTPaHHUKOB

69-70 3anauu no teme ""Tena U NOBEPXHOCTH BpalleHUs"

71 KonrponsHas padora "Tena 1 moBepXHOCTH BpameHus"
Ilnomaau mMOBepXHOCTH M 00BEMBI KPYIJIBIX TeJl

72 O6wém nununapa. Teopema 06 00BEME IPAMOro HUIMHAPA

7 Brruucnenue 0o0bEMOB Tel € MOMOIIBIO ompenenéHHoro uHTerpaita. O0bém
KOHYyca

74 [Tnomaau 60KOBOI U MOIHOM MOBEPXHOCTH KOHYCA

75 CrepeoMeTpuyecKe 3a/1a4H, CBA3aHHbBIE C BBIYMCICHHEM O0BEMOB LIMIMHAPA,
KOHYyca

76 [Tpuknaaneie 3agauun o TeMe "OO0bEMBI U IO TOBEPXHOCTEH Ten"
OO0béM mapa u mapoBoro cekropa. Teopema 00 00béMe mapa. [lmomans

77 cheppl. CTepeoMeTpudecKue 3aJadd, CBS3aHHBIE C BBIYUCICHHEM OOBEMOB
n1apa, [apoBOro CErMEHTa U IapOBOI'0 CEKTOpa
[Tpuknaaneie 3aga4un o teme "OO0bEMBI Ten", CBA3aHHBIE ¢ 00BEMOM IIapa U

78 wiomaapio ceppl. COOTHOIICHUS MEXKIY IUIOMAISIMHU IOBEPXHOCTEH U
00bEMaMU MOT0OHBIX TET
[TomoOuble Tema B mpocTpaHcTBe. M3MmeHeHne o00bEMa TpU  MOAOOHH.

79 CrepeoMeTrpuueckue 3a7aud, CBSI3aHHBIC C BBIYHCICHHEM OOBEMOB Tel U
IUIOIAZEN TOBEPXHOCTEN

80 Konrponsnas padora "[1n0111a11 moBEpXHOCTH U 00BEMBI KPYTIIBIX TN
JABukenus

81 JBwxenust mpoctpancTBa. OtoOpakeHus. J[BUKEHHS U PaBEHCTBO (UTYP.

OO01IMe CBOMCTBA IBUXKECHUN




Bunsl IBWKEHMI: IapajUIeIbHBIA  IIEPEHOC, LEHTPAJIbHAs CUMMETpUS,

82 3epKaJIbHAsi CHMMETPUS, IOBOPOT BOKPYT MPSAMON !

83 [IpeobpaszoBanus nogobus. Ipsmas u chepa Ditnepa 1

84 I'eomeTpuueckue 3ajauy Ha IPUMEHEHUE IBUKEHUS 1

85 Konrponsnas padora "Bekropsl B mpocTpaHcTse" 1
IloBTOpPEHUE, 00001IeHNE U CHCTEMATH3ALUS 3HAHU I 17
Ob6o6maromee nmoroperne 11 mousTHii 1 MeTonoB Kypca reomerpun 10-11

86 KJIaCCOB, cUcTeMaTHu3alus 3HaHuil: "llapamienbHOCTh NPSMBIX U IUIOCKOCTEN B 1
npoctpaHcTae”

g7 Oo6o06maromee nmoroperne 11 mousTHii 1 MeTonoB Kypca reomerpun 10-11 1
KJIaCCOB, CUCTEMaTH3a1us 3HaHuil: "BekTopsl B npocTpancTae”

28 Ob6o6maromee nmoroperne 11 mousTHii 1 MeTonoB Kypca reomerpun 10-11 1
KJIaCCOB, CUCTEMaTH3alus 3HaHuil: "BekTopsl B npocTpancTae”

29 Ob6o6maromee nmoroperne 11 mousTuii 1 MeTonoB Kypca reomerpun 10-11 1
KJIaCCOB, cUCTeMaTu3anus 3HaHui: "OO6beM MHOTOTpaHHUKa"

90 Ob6o06maromee noroperne 11 mousTuii 1 MeTonoB Kypca reomerpun 10-11 1
KJIaCCOB, cUCTeMaTu3anus 3HaHui: "O6beM MHOTOTpaHHUKA"
Oo6o6maromee nmoroperne 11 mousTHii 1 MeTonoB Kypca reomerpuu 10-11

91 KJIaccoB, cucTeMaTu3anusa 3HaHuid: "Ilmomaau moBepxXHOCTH U O00BEMBI 1
KpYyTJibIX TN
Oo6o6maromee nmoroperne 11 mousTHii 1 MeTonoB Kypca reomerpuu 10-11

92 KJIaccoB, cucTeMaTu3anusa 3HaHuid: "Ilmomaau moBepXHOCTH U O00BEMBI 1
KpYyTJibIX T€n"

93 HToroBasi KOHTpOJIbHAs paboTa 1

94 HToroBasi KOHTpOJIbHAs paboTa 1

95 [ToBTOpEeHME, 0000IIEHNE U CHCTeMAaTU3allusl 3HAHUN 1

96 Hcropussi pa3BUTUS CTEpEOMETpPUM Kak Hayku MU €€ pojb B pa3BUTHM | |




COBPCMCHHBIX MHKCHCPHLIX 1 KOMIIBIOTCPHBIX TCXHOJIOT i

Hcropuss pa3BUTHS CTEPEOMETPUM KaK HaykKu U €€ poJlb

pa3BUTUU

o7 COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI !

08 Hcropuss pa3BUTHS CTEPEOMETPUM KaK HaykKu U €€ poJlb pa3BUTHHU 1
COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

99 Hcropuss pa3BUTHS CTEPEOMETPUM KaK HaykKu U €€ poJlb pa3BUTHHU 1
COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

100 Hcropuss pa3BUTHS CTEPEOMETPUM KaK HaykKu U €€ poJlb pa3BUTHHU 1
COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

101 Hcropuss pa3BUTHS CTEPEOMETPUM KaK HaykKu U €€ poJlb pa3BUTHHU 1
COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

102 Hcropuss pa3BUTHS CTEPEOMETPUM KaK HaykKu U €€ poJlb pa3BUTHHU 1
COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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