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NNOACHUTEJIbBHAS 3AIINCKA

I'eomerpust siBisieTcst OOHMM W3 0a30BBIX KYpCOB Ha YPOBHE CpelHEro oOImiero o0pa3oBaHUs, TaKk KaK 00ECIeYMBAET BO3MOXHOCTb
U3y4CHUS! TUCLHUIUIMH E€CTECTBEHHO-HAYYHOW HANpaBJICHHOCTH M IPEIMETOB TyMAaHHTAapHOTO NHKJIA. [IOCKONBKY JOrM4YecKoe MBIIUICHHE,
dopMupyeMoe mpu n3y4eHnn 00yJaIOIIUMHICS MOHATHHHBIX OCHOB T€OMETPHH, TP JI0KA3aTEIbCTBE TEOPEM U TIOCTPOCHHUH IETIOUKH JIOTHIECKIX
YTBEP)KICHUI TMPH PEIICHHUH T€OMETPUYECKHUX 33/1ad, YMEHHE BBIIIBUTaTh W ONPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS NpPU
peIIeHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH (PU3MYECKHX 3a/1a4.

Llens ocBoeHHst mporpaMMbl ydeOHOro kypca «I'eomerpus» Ha yriayOn€HHOM YpPOBHE — pa3BUTHE HWHAWBUAYAIbHBIX CIOCOOHOCTEH
00ydJaromMxcs MpU M3YyYEHUH TEOMETPHH, KaK COCTaBIISIONIEH mpenMmeTHoW oOmactn «Marematnka M HMH(pOpPMaTHKa» uepe3 oOecrieueHHe
BO3MOXXHOCTH MPHOOPETEHUS M HUCIOJB30BaHUS Ooyiee TIIyOOKMX T'€OMETPHUUECKUX 3HAHUU W JACUCTBUH, CHeUU(PUYHBIX TEOMETpPHH, H
HEOOXOMMBIX JUIs YCIICIIHOTO NMpodeccuoHanbHOro 00pa3oBaHus, CBI3aHHOTO C UCIIOIb30BAaHUEM MaTEeMaTHKU.

[IpuopuTeTHBIMU 3a7jadyaMu Kypca T€OMETpHUHM Ha YIIyONEHHOM YPOBHE, PACIIMPAIONIMMH W YCHIMBAIOIMIMMH Kypc 0a30BOTO ypOBHS,
SBIISTFOTCSI:

pacuMpeHue IMpeACTaBICHUsT O TCOMETPUU KaK 4YacTH MHUPOBOW KyNbTYyphl U (DOPMUPOBAHHE OCO3HAHUS B3aWMOCBSI3M T€OMETPUU C
OKPY’KaIOIIUM MHPOM;

(dopMupoBaHNE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BAKHEHIINX MAaTEMaTHYECKUX MOJIEIISAX, MO3BOJISIONINX OTMHCHIBATH U
U3y4aTh pa3HbIC IBJICHUS OKPY)KAIOIIEro MUpa, 3HaHHE MOHATHHHOTO armnapara 1o paszaeny «CtepeomMerpus» ydeOHOTro Kypca reOMEeTpHH;

dopMupoBaHHEe YMEHHUS BIaJETh OCHOBHBIMHU TOHATHSAMH O NMPOCTPAHCTBEHHBIX (PUTypax M WX OCHOBHBIMH CBOMCTBAaMH, 3HAHHE TEOPEM,
dbopMyn U yMEHHE UX IPUMEHATh, YMEHHUS JJOKA3bIBATh TEOPEMbI U HAXOIUTh HECTaHJAPTHBIE CIIOCOOBI peIIeHUs 3a/1a4;

¢opMHpOBaHHE YMEHUS paclio3HaBaTh HAa YEPTEXax, MOJCIAX M B PEaJbHOM MHUpPE MHOTOTPAHHUKH U Tella BpallleHHs, KOHCTPYHPOBAThH
reOMeTPUYECKUE MOJICITH;

dopMupoBaHHEe MOHUMAHUSA BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOCHUS MAaTEeMaTHYECKHX TEOpHH, pOpMHUpOBAHHE MOHUMAHUS POJIH
AKCMOMATHKH TPH MPOBEACHUHN PACCYKICHHIA;

¢dopMHpoBaHHE yMEHUS BJIaJeTh METOJAaMH JO0Ka3aTeNbCTB U aITOPUTMOB PELICHUS, YMECHHUS UX MPUMEHSTh, IPOBOJIUTH JIOKa3aTelbHbIC
pacCyXIeHHss B XOJ€ PEIICHUS CTEPEOMETPUYECKHX 3a7ad M 3aJad C IMPaKTHYECKUM COAepKaHWeM, (HOpMHpOBaHHE IPEACTABICHHUS O
HEOOXOIMMOCTH JOKa3aTeNbCTB NP OOOCHOBAaHMHM MAaTeMaTHYECKHX YTBEP)XKICHWH W pOJIM AKCHOMAaTHKH B MPOBEICHUH JETYKTHBHBIX
paccyXIeHHU;

pa3BUTHE M COBEPIICHCTBOBAHUE HHTEIUICKTYaIbHBIX M TBOPUYECKUX CIOCOOHOCTEH OOyJaromuxcs, MO3HABATEIbHOM aKTUBHOCTH,
MCCIIEI0BATEIbCKUX YMEHUH, KpUTHYHOCTH MBIIUICHUS, HHTEpeca K U3y4CHUIO TEOMETPHH;



(GopmHpoBaHne (PYHKIIMOHAIBHOM I'PaMOTHOCTH, PEIEBAHTHON I€OMETPUU: YMEHHS PACIO3HABATh MPOSBICHHS T€OMETPHUUECKUX TOHATHH,
00BEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX KU3HEHHBIX CUTYAIMSIX U MPU U3YUYECHUH APYTHX YU€OHBIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOAECIMPOBAHUS PEAJIbHBIX CUTYalUi, UCCIIEI0BAaHUS IOCTPOEHHBIX MOJIEEH, MHTEPIIPETALIMU [TOJIyYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMHU COZICp)KaTEeIbHBIMU JUHUSAMUA Yy4eOHoro kypca «['eomerpusi» B 10-11 kmaccax sBmstorcs: «lIpsMple W TUIOCKOCTH B
npocTpaHcTBey», «MHororpaHHuKNY, «Tena BpamieHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BUKEHHSI B TPOCTPAHCTBEY.

Cdhopmynupoarnnoe Bo PI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH MOHATHIMUY, PEIIEBAHTHHIMU T€OMETPUU Ha YIITYOJIEHHOM ypOBHE
oOyuennss B 10-11 kmaccax, OTHOCHUTCS KO BCEM COJAEP)KATEIbHBIM JIMHUSAM y4yeOHOro Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHM
pacrpeniensieTcsi He TOJIBKO IO COJepkKaTeabHbIM JIMHUAM, HO U 110 rogam ooydenus. Conepxanue o0pa3oBaHuUsl, COOTBETCTBYIOIIEE IPEIMETHBIM
pe3yabTataM ocBoeHHs PenepanbHol paboueil mporpaMmbl, pacipeAeaEHHbBIM 110 ToaM 00yUYeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, MPHHLUUIHAIBHBIM BOIpOcaM oOydJaromuecss oOpalaiuch HEOJHOKPAaTHO. DTO IMO3BOJSET OPraHU30BaTh OBJIAJICHUE
reOMETPHUYECKUMU OHATUSAMH M HaBBIKAMH TOCJIEA0BATENILHO U IMOCTYNATEIbHO, C COOIIOJCHUEM MPUHIIUIA PEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYATh B OOILYIO CUCTEMY I'€OMETPHUYECKUX INPEACTaBICHUIN 00yJaromuxcs, paciupss 1 yriayomss e€, oOpa3ys IpOYHble MHOXKECTBEHHBIE
CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPHH Ha YTIyOJIEHHOM YPOBHE TO3BOJISIET:

co3J1aTh YCJIOBHS JUIst quddepeHuanuy o0y4eHns, TOCTPOCHNUS WHANBUYAIbHBIX 00pa30BaTeNbHBIX IPOrpaMM, 00eCIeUuTh YIIyOoIéHHOE
U3y4eHHe FeOMETPHH KaK cOCTaBJIsAtoIIEeN yueOHoro npeamera «MareMaThka;

MOATOTOBUTh OOy4YaIOIMMXCS K TPOJOJDKCHHUIO HW3YyYeHHsS MaTeMaTHKH ¢ ydé€roM BbIOOpa Oynymied mnpodeccuu, obecnedynBas
MIPEEMCTBEHHOCTh MEXIYy OOIIHMM U MPoheCcCHOHATBHBIM 00pa30BaHUEM.

Ha u3ydyenue yueOHoro kypca «['eomerpusi» Ha yriayonéaHoM ypoBHe otBoauTcs 204 vaca: B 10 kimacce — 102 yaca (3 waca B Henento), B 11
kiacce — 102 yaca (3 yaca B Heneno).

COJAEPXAHUE OBYYEHMUSA
10 KJIACC

IIpsiMble U MIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATHS CTepeoMeTpuu. Toduka, mpsMas, IJIOCKOCTb, MNPOCTPaHCTBO. [loHATHE 00 aKCHMOMAaTHYECKOM MOCTPOCHHUU
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMHoOe pacronokeHue MNpsMBIX B IMPOCTPAHCTBE: IEPECEKAIONIUECs, MNapaliesibHble W CKpeluBarolmuecs: mnpsmsele. llpusHaku
CKpELIMBAIOIIUXCS NPAMBIX. [lapaiienbHOCTh MPSMBIX U IMJIOCKOCTEH B MPOCTPAHCTBE: MapajuleIbHbIE IPSMBIE B IPOCTPAHCTBE, MapauIeIbHOCTD
TPEX NPSAMBIX, MAPAIUIETBHOCTh MPSAMONW U IUIOCKOCTH. llapanienbHoe W LEHTpalibHOE MPOEKTUpOBaHME, M300pakeHue ¢uryp. OcHOBHBIE
CBOWCTBA MapaJlIeIbHOIO MpoeKTUpoBaHus. V3o0pakeHue Guryp B napaiesIbHOM NMPOEKUUHU. YTIIIbl ¢ COHAINPABICHHBIMH CTOPOHAMH, YIOJ



MEXy IPSMBIMH B pocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEN: MapajuiebHbIe MNIOCKOCTH, CBOMCTBA MapalyIeIbHbIX TI0cKocTer. [IpocTteitmme
IPOCTPaHCTBEHHBIE (PUTYPHI Ha MJIOCKOCTU: TETPadp, MapayljieNeuIe]], TOCTPOCHHE CCUCHHH.

[lepnieHqUKYASIPHOCTD MPSIMOM U TIOCKOCTH: MEPIEHIUKYIISIPHBIE TIPSIMbIE B MPOCTPAHCTBE, MPSAMBIE MapajuieIbHbIE U MEPIECHIUKYISPHBIC
K IUIOCKOCTH, NPHU3HAK NEPHEHAUKYISIPHOCTH MPSAMOKW M IJIOCKOCTH, TEOpEMa O NPSIMOM NEPHEHIUKYISPHON IUIOCKOCTU. OpTOroHaabHOE
npoekTupoBanue. [lepneHIuKynsp u HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT MPSIMON JI0 TJIOCKOCTH, IPOEKLUs (PUTYPBI
Ha IUI0CKOCTb. [IepreHIMKyYIApHOCT INIOCKOCTEN: TPU3HAK NEPIICHAUKYIIIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX MepneHuKyIIsIpax.

VYrisl B IPOCTPAHCTBE: Yrojl MEXAY MNPSIMOM U IUIOCKOCTBIO, JBYTPAHHBIN yroJl, JIMHEWHBIA Yrojl JBYTPAHHOrO yria. TpéXrpaHHBIN U
MHOTOrpaHHble yribl. CBOKMCTBA IUIOCKUX YTJIOB MHOTOrpaHHOro yria. CBOMCTBA INIOCKUX M JBYTPAHHBIX YIVIOB TPEXTPAHHOTO yria. Teopemsbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKH

Bunbl MHOrOrpaHHHMKOB, pa3BépTKa MHOTOrpaHHuKa. [Ipu3Mma: n-yronpHas mpusMa, mpsMas U HAKJIOHHAS MPHU3MBI, OOKOBas M TOJHAs
MOBEPXHOCTh MNpu3Mbl. [lapamnenenunen, NpsSMOYroJbHBIM TMapajuleienunen W ero cBoicTBa. KparTwailime mnyTHd Ha MNOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. IlpoctpancrBenHas teopema Iludaropa. IMupamuaa: n-yronpHas mupamuia, TpaBUIbHAsS W yCEUEHHAS
nupamubel. CBoiicTBa pébep u OOKOBBIX TpaHEH mpaBuUiIbHOW Mupamuibl. [IpaBUIbHBIE MHOTOTPAHHHMKH: TPAaBUIbHAS TMpU3Ma U MPaBUIIbHAS
nUpaMujia, MPaBWIbHAS TPEYTOJIbHAS MUPAMUIA U TPAaBHIBHBIA TeTpadap, kyO. [IpencraBneHue o MpaBWIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
JOZIEKa’Ap U UKOCABP.

Brrunciienre 31eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribl. [lnomans G0KOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTU MPSIMOM
MPU3MBI, TUIONIAh OCHOBAHHH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOI pu3Mebl. [Lnomaas 60KOBOM MOBEPXHOCTH U MTOBEPXHOCTH MPABUIILHOM
IpaMUJbl, TEOpPEMa O IUIOIAAN YCEUEHHON TUPaMUBI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU MPABUIBHBIX MHOTOIPaHHUKOB. CHUMMETpPHUS B NpPaBUIBHOM MHOTOTPaHHUKE:
CUMMETpHUS MapajuieJenuIe a, CAMMETPHS IPABUIBHBIX IPU3M, CAMMETPUS TPAaBUIIbHON MUPAMHUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsaTHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, AJMHA HEHYJEBOIO BEKTOpPA, BEKTOPHI KOJUIMHEApHBIE, COHANpPABICHHBIE H
IIPOTUBOIOJIOKHO HAIIPaBJIIEHHbIE BEKTOPHl. PaBeHCTBO BEKTOPOB. JleHCTBUSI C BEKTOpaMU: CJI0)KEHHUE U BBIUYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4ucio. CBOMCTBA ClIOXKEHHSI BEKTOPOB. CBOWCTBA YMHOKEHHSI BEKTOpa Ha yucio. [loHATHE KOMIUIaHApHBIE
BekTOphl. [Ipn3Hak koMIutaHapHOCTH TpEX BekTOpoB. [IpaBuiio mapamienenunena. TeopeMa 0 pas3noKEHUH BEKTOpPa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpsiMoyronpHas cuctema KoopAuHaT B IpocTpaHcTBe. KoopanHatel BekTopa. CBs3b MEKIy KOOPAMHATAMHU BEKTOpa U KOOpAUHATAMU
TOUYEK. YT01 Mexay Bekropamu. CKaJIIpHOE IPOU3BEIEHNE BEKTOPOB.

11 KJIACC
Tesa BpameHus



[TonsiTus: UUIMHApPUYECKAs TMOBEPXHOCTh, KOHMYECKas MOBEPXHOCTh, ceprueckas MOBEPXHOCTh, oOpazyomue mnoBepxHocTeil. Tena
BpALCHUS: [WINHAP, KOHYC, YCeu€HHBIN KOHYC, cdepa, map. B3anmHoe pacnonoxxenue cepsl U MIOCKOCTH, KacaTeldbHas IIOCKOCTh K cdepe.
N3o6pakenue Ten BpameHus Ha IIocKocTH. Pa3BépTka umnmnapa u konyca. CumMeTpus cdepsl U mapa.

O6BEM. OcHOBHBIEC CBOMCTBA 00BEMOB Tell. TeopeMa 06 00BEME MPAMOYTOIFHOTO Napaljiesienunena u cieAcTBus u3 He€. O0bEM npsiMoit 1
HAKJIOHHOM NMPU3MBbI, IUIUHAPA, MUpaMUIbl U KoHyca. O0bEM 11apa U IapoBOro CErMEHTA.

KoMOuHarmu Ten BpaiieHusi ¥ MHOTOTpaHHHUKOB. [Ipu3ma, BucaHHas B UUIMHAP, OMHUCAaHHAs OKOJIO HuiauHapa. [lepeceduenue cdepsl u
mapa ¢ 1iockocteio. Kacanme mapa u cdepsl miockocteio. IIoHATHE MHOrOrpaHHHKA, OMHCAHHOTO OKOJO cdephl, cdepbl, BIUCAHHON B
MHOTOIPAHHUK WJIU TEJIO BPAILCHMUS.

[Tnomanas MOBEpXHOCTH IMJIWHIpA, KOHYyca, Tuiomans cepbl u e€ vacreid. [lomodue B mpoctpancTBe. OTHOMIEHHE 00BEMOB, IUIOIIAICH
noBepxHocTel moo0HbIX Guryp. IlpeodpasoBanue noao6us, romoTeTus. Pemenue 3a1a4 Ha TIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUUECKUX
METO/I0B.

[TocTpoeHne ceyeHMi! MHOTOTPAHHUKOB U TEJl BpalleHHs: CEUEeHUs LWIMHApa (mapajuieJbHO M MEepIEeHANKYISIPHO OCH), CEYEHHUS KOHyca
(mapanenbHble OCHOBAHMIO U MPOXOASIINE Yepe3 BEPIIMHY), CEUEHHUS I1apa, METObl TOCTPOEHUSI CEYEHUIT: METO/I CIIEZIOB, METO]] BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Omepauuu Haj BeKTOpamMu. BekTopHOe yMHOXEHHE BEKTOpOB. (CBOMCTBa BEKTOPHOIO YMHOKECHMSI.
[IpssMmoyrosbHas cucTeMa KOOpAUHAT B mMpocTpancTBe. KoopauHatel BekTopa. Pasnoxenue Bexkropa mo 6a3ucy. KoopinHaTHO-BEKTOPHBIN METO]T
IIPU PEILIEHUN T€OMETPUUYECKUX 3a/1a4.

JBHKEHNSA B IPOCTPAHCTBE

JBmwxenus npoctpancTBa. OroOpaxkeHus. J[BuxeHus u paBeHCTBO ¢uryp. OOmue cBoiicTBa IBUKEHUN. BUbl NBHKEHUH: MapauieIbHbIH
MepeHoC, IEHTpaIbHas CHMMETPHS, 3epKaJIbHAsi CAMMETPHS, TTOBOPOT BOKPYT mpsimoid. [IpeoOpazoBanust momoous. [Ipsimas u chepa Diinepa.



IIJIAHUPYEMBIE PE3YJBTATHI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPHS» (YIJIYBJIEHHBIA YPOBEHbB) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA
JIMUHOCTHBIE PE3YJIbTATBI

1) rpa:xxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU OO0YyYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOIO UJIEHA POCCHUICKOro oOIIecTBa,
MPEJICTABICHHE O MAaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS DPA3NUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TPaKkJAHCKOTO OO0IIecTBa
(BBIOOPBI, OTIPOCHI U IPYTO€), YMEHUE B3aUMO/ICHCTBOBATH C COIMATBHBIMU MHCTUTYTAMH B COOTBETCTBUHU C X (DYHKIIUSIMU U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCHUUCKOW TPaKTAHCKOW HICHTUYHOCTH, YBOKCHHS K MPOIUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
LIECHHOCTHOE OTHOIIEHUE K JOCTH)KEHUAM POCCUMCKMX MATEMATUKOB M POCCUMCKOM MAaTeMaTHYECKOW IIKOJbI, MCIOJIb30BAHUE ATUX
JTOCTHKEHHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHHE JIyXOBHBIX LIEHHOCTEH POCCHICKOrOo Hapojaa, c(pOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, JTHUYECKOTO IOBEICHMUS,
CBSA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUM HAyKU U JESITENbHOCTBbIO YYEHOT0, OCO3HAHME JUYHOTO BKJIaJa B IMOCTPOCHUE
YCTOWYMBOTO OYIyIIETO;

4) acTeTHYECKOE BOCTIUTAHME:

ACTETUYECKOEe OTHOILIEHUE K MUPY, BKIIIOUasi 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEeH, 0ObEKTOB, 3a7ay, peluIeHU, pacCyKIeHUH,
BOCIIPUMMYHUBOCTH K MATEMATUYECKUM acClEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puznueckoe BocnuTanmne:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTHUECKHUE 3HAHUS B HHTEpecax 3J0POBOro U 06€30MacHOro oopasa *U3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBbIO (310pOBOE MHUTaHUE, COATAaHCUPOBAHHBINA PEXKUM 3aHATUN U OTAbIXa, peryispHas (puznyecKass akKTUBHOCTD),
(u3MUECKOe COBEPILICHCTBOBAHUE MPU 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEIHHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTD K TPYZly, OCO3HAaHUE IIEHHOCTU TPYAOIIO0MS, HHTEPEC K Pa3IMuHbIM cepaM mpodeccnoHabHOM AeITeIbHOCTH, CBI3aHHBIM
C MaTeMaTHUKON M e€ MPUIOKEHUSIMHM, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynyiiedl npodeccuu W pearn3oBbIBATH COOCTBEHHBIE
KU3HEHHBIC TUTAHBI, TOTOBHOCTh U CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOpPA30BAaHUIO HA TPOTSIKCHUHM BCEH >KHU3HH,
TOTOBHOCTb K AaKTUBHOMY YYaCTHIO B PEUICHUHU MPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAINPaBJICHHOCTH;

7) 3K0J10ruYecKoe BOCIIUTAHME:

c(OpMUPOBAHHOCTH HKOJIOTMYECKOM KYNbTYpbl, MOHUMAHUE BIUSHUS COLUATBHO-OKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHME MPUPOTHOM
U COIMAIILHOM Cpejbl, OCO3HAHUE TIIO0ATLHOTO XapaKTepa dKOJOTHYECKHUX MPOOIeM, OPUEHTAIUsl HAa MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHHMA



JUIS pelieHus 3a7ad B 00JIacTU OKpYKalollel cpefbl, MIIaHUPOBAaHUE MOCTYNKOB M OLIEHKH UX BO3MOKHBIX IMOCIEIACTBHUI AJIS OKpYXKarolien
Cpelibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKH W OOILECTBEHHOM MPAKTHKH,
MOHMMAaHUE MaTeMaTHUYeCKON HayKH Kak cephl YeIOBEUECKON NeATeIbHOCTH, STAaloB €€ pa3BUTHS U 3HAYUMOCTH Ui Pa3BUTHUS IUBUIIM3AIIH,
OBJIAJICHUE SI3BIKOM MATEMATUKU U MATEMaTU4YECKON KYyJIBTYPOH KAaK CPEICTBOM IIO3HAHMS MHPA, TOTOBHOCTb OCYILECTBIIATH IPOEKTHYIO U
HUCCICA0BATCIILCKYIO ACATCIbHOCTD NHAUBUAYAJIBHO U B I'PYIIIIC.

METAINPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3soBble Jlornyeckue 1ecTBUSA:

BBIABIIATE W XAPAKTCPU30BATH CYIICCTBCHHBLIC MNPU3HAKU MATCMATUYCCKUX O6I>CKTOB, HOHSITHﬁ, OTHOILICHUU MCKAY HNOHATUAMH,
(dbopMynpoBaTh ONpeAeseHus MOHATUH, yCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KilacCU(PHUKAIIMN, OCHOBAaHUS /Il 0000IIEHUs U CPaBHEHMUS,
KpUTEpUU TPOBOAMMOI0 aHAIIN3a;

BOCIIPUHUMATh, (POPMYIHUPOBATh M MPEOOPa30BBIBATh CY)KICHHS: YTBEpAUTEIbHBIC U OTPHUIIATEIbHbIEC, EAMHUYHbBIC, YaCTHBIC U 00IIue,
YCIIOBHEIE;

BBISIBJISITh MaTeMaTUYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TNPOTHUBOpEuUs B (DaKTax, JAHHBIX, HAOMIOJEHUSAX U YTBEPKACHUSX,
npeasaraTe KpUTEpUu AJIsl BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUI;

ACIaTh BBIBOJbI C UCITIOJIb30OBAHUEM 3aKOHOB JIOTUKU, ACAYKTUBHBIX U HHAYKTHUBHBIX yMO3ElKJIIO‘ICHHﬁ, YMO3aKHIOquHﬁ 10 aHaJIOT'uH,

IIPOBOAUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKAECHUH (IIPSMBIE U OT IPOTUBHOTI0), BHICTPAUBATh apIyMEHTALIMIO,
MIPUBOJUTH PUMEPHI U KOHTPIPUMEPHL, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMPATh CIIOCOO perieHust yaeOHOU 3a71aun (CpaBHHBATh HECKOJIBKO BAPHAHTOB PEIICHHMS, BEIOMpATh HanOoJee MOAXOISAIINN ¢ yIETOM
CaAMOCTOATECIIbHO BBIJACJICHHBIX KpI/ITepI/IeB).

ba3zoBble ucciieqoBaTe/ibCKHe JeHCTBUSA:

MCIOJIb30BaTh BOIPOCHI KAaK HCCIIENI0OBATeNIbCKUM MHCTPYMEHT MO3HaHMS, (OPMYIUPOBATH BOIPOCH], (UKCHUPYIOIIKME MPOTUBOPEUNE,
npo0sieMy, yCTaHaBJIMBATh HCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINI0, MHEHHE;

MNpoBOAUTL CaMOCTOATCIBHO CHHaHHpOBaHHBIﬁ OKCIICPUMCHT, HCCICAOBAHHUC IO YCTAHOBJICHUIO OCOGGHHOCTGﬁ MaTeMaTHn4dYCCKOIro
00BEKTA, SIBICHUS, TIPOIIECCA, BBIIBICHHUIO 3aBUCUMOCTEH MEXIY O0BEKTaMHU, SIBJICHUSMHU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (OpMYIUPOBaTh O00OOIIEHUS W BBIBOJABI MO pe3yjbTaTaM IMPOBEIEHHOTO HAOMIOACHUS, UCCIIECJOBAHMS, OIICHUBAThH
JOCTOBEPHOCThH MOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IIEHUIA;

MPOTrHO3UPOBATH BO3BMOXKXHOC PAa3BUTUC MTPOLECCA, a TAKIKC BbIABUTATH MPCAITIOJIOXKCHUA O €TO PA3BUTUH B HOBBIX YCIIOBUAX.

Padorta ¢ undopmanmeii:



BBISIBJIATH 1€(DUIUTHI MH(OPMAIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIPOC U [ pEILICHUs 3a/1a4H;

BbIOMpPATh MH(POPMAIMIO U3 WCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMAaTU3UPOBAaTh U MHTEPIPETHPOBATH MH(OPMAIIHIO
Pa3NIUYHBIX BUIOB U (POPM MPEICTABICHHUS;

CTPYKTYpUPOBaTh HH(OPMALHIO, IPEJCTABIATE €€ B PA3IMUHBIX (POpPMax, HILTIOCTPUPOBATH IPahUUIECKH;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIC yHUBepcalbHbIe y4eOHbIE 1eiiCTBHA

O0menue:

BOCIIPUHUMATh U (DOPMYJIMPOBATh CYKIEHHUS B COOTBETCTBUU C YCIOBHUSMHU U LENAMH OOLIEHMS], ICHO, TOYHO, IPAMOTHO BBIPAXkAaTh CBOIO
TOYKY 3P€HUS B YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh MOACHEHUS 110 X0y PEIICHNUS 3314, KOMMEHTUPOBATh NOJy4YEHHBINA PE3YJIbTAaT;

B XO0J€ OOCYKICHHs 3a/aBaTh BOIPOCH IO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI, pelIaeMoi 3aladyd, BBHICKA3bIBATh HJIEH,
HAIleJICHHbIC Ha MOMCK PELICHHs], COMOCTABIATh CBOU CYXKJIEHHS C CYKISHHSIMH APYrHMX YYaCTHHUKOB Jauajora, oOHapy>KMBaTh pa3iuyue U
CXOJICTBO MO3MILIUMH, B KOPPEKTHOU (hopMe (POpMyIMpOBaTh pa3HOIJIACHUS, CBOM BO3PAKECHMS,;

IPEJCTABIATh PE3yJbTaThl PEIICHUS 3a7a4H, SKCIIEPUMEHTA, UCCIIEA0BaHMsI, IPOEKTa, CAMOCTOSITENbHO BEIOUpPATh (hOpMaT BHICTYILICHHS
¢ y4€ToM 3aj1au Mpe3eHTAlMU U OCOOCHHOCTEN ayJUTOPHUH.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AelicTBUS

Camoopranuszauus:

COCTABJIATh IUIAH, AJITOPUTM pEIIEHMs 3aJadyd, BBIOMpATh CIOCOO pEHIEHUs € Y4ETOM HMEIOIIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJIEKT:

BJIaJIeTh HaBbIKaMM [T03HABATENBHOM peduIeKCuu KaKk 0CO3HAHMsI COBEPIIAEMBbIX JEHCTBUN U MBICIUTEIbHBIX MTPOLIECCOB, UX PE3YIbTATOB,
BJIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS IIPOLiEcca U pe3ysIbTaTa pelleHus] MaTeMaTHUeCKON 3ajaui;

IIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTh IPU PELLIEHUU 3a]1a4M, BHOCUTb KOPPEKTHUBBI B AEATEIBHOCTh HA OCHOBE HOBBIX
0OCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBUE pE3yJIbTaTa LEIM U YCIOBUSAM, OOBSACHATH HNPUUYMHBI JIOCTUKEHHUS WIM HEIOCTUIKEHUS pEe3yJIbTaTOB
NeSTeNbHOCTH, HAXOUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eATEJbHOCTD:

MOHMMATh U WCIOJb30BATh MPEHMYILECTBA KOMAHIHOW M MHIUBUAYAIbHOUW pabOTHI MPH PEUICHUH Y4eOHBIX 33/1a4, MPUHUMAThH ILIEJb
COBMECTHOH JEATENbHOCTH, IUIAHUPOBAaTh OPraHU3AI[MI0 COBMECTHOM palOThbl, pacrnpeneisTh BUAbI paboOT, JAOroBapuUBaThCs, O00CYXIaTbh
MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIIOJICH;



y4acTBOBATh B T'PYIIOBBIX (GopMax paboThl (00CYkaeHHUS, OOMEH MHEHHM, «MO3TOBBIC INITYPMBI» M HWHBIC), BBHIMOJIHSATH CBOIO YacTh
paboThl U KOOPAMHUPOBATH CBOW JEHCTBUS C OPYTMMU YIEHAMH KOMAaH[IbI, OIICHMBATh KAyeCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT IO
KpUTEpUsiM, CHOPMYIUPOBAHHBIM YYACTHHUKAMU B3aUMOCHCTBHS.
MNPEAMETHBIE PE3YJbTATbBI

K xonity 10 kiaacca o0ydarOmmiicss HAy4YnUTCS:

® CBOOOJTHO OTIEpUPOBATH OCHOBHBIMHY MOHSATUSMHU CTEPEOMETPHUH IPHU PEUICHUH 33/1a4 U MPOBEICHUN MAaTEeMAaTUYECKUX PACCYKICHHIA,

® IPUMEHSTH AKCHOMBI CTEPEOMETPHUH U CIIEJCTBUS U3 HUX MPH PEIICHUH T€OMETPUUECKUX 3aad;

e KylacCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, NPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE;

® CBOOOJIHO OMEepUpPOBaTh MOHATHUSAMHU, CBSI3aHHBIMH C YIJIaMHU B IPOCTPAHCTBE: MEXIY MPSMBIMU B IPOCTPAHCTBE, MEXKIY MPSIMOU U
MJI0CKOCTBIO;

® CBOOOJTHO OTIEpUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH;

® CBOOOJTHO pacro3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (ITpU3Ma, MUpaMua, IpSIMOYTOJIbHBIN Mapaienenumne, Kyo);

e KJ1lacCU(UIMPOBATH MHOTOTPAHHUKH, BHIOMpPAas OCHOBAaHUS U1 KilacCU(PUKALINN;

® CBOOOTHO OTIEpUPOBATH MOHATUSIMH, CBA3aHHBIMU C CEYEHMEM MHOTOI'PAaHHUKOB MIJI0CKOCTHIO;

® BEITIOJNTHSATH MApaUIeTbHOE, [IEHTPATFHOE U OPTOTOHAIBHOE MTPOSKTUPOBaHKE (DUTYP HA TUIOCKOCTH, BBITIOIHITH H300pakeHus GuUryp Ha
TUIOCKOCTH;

® CTPOUTH CEUYEHHUS MHOTOTPAHHUKOB PA3UYHBIMH METOJIaMH, BBITIONHATH (BBIHOCHBIC) TIOCKHME YEPTEKU W3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BH]I CBEPXY, COOKY, CHU3Y;

® BEIYHCIISATH TUIOIIAIU TTOBEPXHOCTEN MHOTOIPaHHUKOB (MpU3Ma, MTUPAMUJIA), TEOMETPUUECKUX Tell C IPUMEHEHHEM (popmyT;

¢ CBOOOJTHO ONEPUPOBATh MOHATHSAMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTb CUMMETPHUH, IIEHTP, OCh M IUIOCKOCTb
CUMMETpPUU (PUTYPHI;

® CBOOOJTHO OTIEpUPOBATH MOHITHSIMH, COOTBETCTBYIOIIIMMH BEKTOPaM M KOOPJUHATAM B POCTPAHCTBE;

® BEITIOJNTHSATH JICWCTBUS HAJl BEKTOPaMHU;

e peliaTh 3aJa4d Ha JIOKA3aTeIhCTBO MAaTEMATHUYECKHX OTHOIICHHN W HAXOXICHWE T€OMETPHUYECKUX BEIMYWH, MPUMEHSS W3BECTHHIE
METO/IbI IIPU PEUICHUH MaTeMaTHUYECKHUX 3a]a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS CII0)KHOCTH;

® IPUMEHSTHh MPOCTEHUIIINE MPOTPAMMHBIC CPEICTBA U 3JICKTPOHHO-KOMMYHHUKAIMOHHBIE CHUCTEMBI TIPHU PEIICHUH CTEPEOMETPHUECKUX
3anay,

® 3BJIEKATh, IPEOOPA30BHIBATH M HHTEPIPETUPOBATH HH(POPMAIIUIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DUTYpax, MPECTABICHHYIO
Ha YepTeKax M PUCYHKAX;



® IPUMEHSATH [OJyYEHHbIE 3HaHUS Ha MPAKTHKE: CPABHUBATh M aHAJIM3UPOBATh PEAJIbHBIC CUTYAI[UH, IPUMEHITh U3yUYCHHbIE MTOHATHUS B
Iporecce IMOMCKAa PEHICeHUs MaTeMaTU4eCKH CQOPMYJIMPOBAHHON IpPOOJIEMBbl, MOJEIMPOBATh pEabHbIE CUTYallMM Ha S3bIKE
r€OMETPHH, UCCIIEAOBATh IIOCTPOCHHBIE MOJIENIN C HCIIOJIb30BAaHHEM I€OMETPHUYECKUX MOHIATUI U TEOpeM, arlnapara anreOpsl, perarhb
MPAKTUYECKHE 33]]auH, CBA3aHHBIE C HAXOXK/ICHUEM I€OMETPHYECKUX BEJIMUNH;

® METb MIPEJCTABICHHS 00 OCHOBHBIX ATallaX Pa3BUTHs F€OMETPUH KaK COCTaBHOM 4acTH (yHAaMEHTa pa3BUTHsI TEXHOJIOTHUI.

K koniy 11 kaacca o0yyaromuiicss HAy9uTCs:

¢ CBOOOJIHO ONEpPUPOBATh MOHATHSAMHU, CBS3aHHBIMU C LMIMHAPUYECKOW, KOHMYECKOW M C(HEepHdecKOl NOBEPXHOCTSAMH, OOBACHATH
CIOCOOBI OJTYYCHHUS;

® OIIEPUPOBATH NOHATUSAMM, CBI3aHHBIMU C TEJIAMH BPAILEHUS: IMIIMHIPOM, KOHYCOM, CEepoii U Iapom;

® pacro3HaBaTh Telia BparieHus (IUIMHAP, KOHYC, cepa U map) U 0ObSICHATH CITOCOOBI TOTYYESHHUSI TEJT BPAIICHUS;

e KJ1accU(UIUPOBATh B3aUMHOE PACIIONOKEHHE CEPhI U TNIOCKOCTH;

® BEIUUCIIATh BEJIWYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB M TeNl BpalleHHs, 0O0BEMBI M IUIOMIAM MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ
BpALLCHHS, TEOMETPHUECKUX TEJl C IPUMEHEHHEM (HOopMYyIT;

® cBOOOJTHO OTIEPUPOBATH MOHATUAMH, CBA3aHHBIMU C KOMOMHAIMSAMU TEJ BPALICHUS U MHOTOTPAaHHUKOB: MHOTOI'PAaHHMK, BOIUCAHHBIN B
cdepy U oNMcaHHbII 0KOJI0 cdepsl, cdepa, BIMCaHHasi B MHOTOTPAHHUK MU TEJIO BPALICHHUS;

® BEIYUCIISATH COOTHOIICHHS MEXTy TUIOIIASIMH [TOBEPXHOCTEN M 00bEMaMU MOTOOHBIX TET;

¢ 1300pakaTh M3y4yaeMble (PUTypHI, BHIMOIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEpXY,
cOOKyY, CHU3Y, CTPOUTH CEUCHUS TEJl BPaAIICHUS;

® U3BJICKATh, HHTEPIPETHPOBATH U NMPEOOPa30BBIBATh MH(OPMAIHIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypaX, MPEACTABICHHYIO
Ha YepTeXax U PUCYHKAX;

® CBOOOJTHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

® BHITOJIHATH OINEPAllU HaJl BEKTOPAMHU;

®3371aBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapPTOBON CHCTEME KOOPAMHAT;

epelaTh reOMETPUYECKUE 337aYl HAa BBIUMCIIEHUE YIJIOB MEXIY MNPSMBIMU M IIOCKOCTSIMU, BBIYMCICHHE PACCTOSAHUN OT TOYKH 10
IUIOCKOCTH, B LI€JIOM, HA IPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a IIPU PELICHUHY;

¢ cBOOOJTHO ONEPUPOBATH IOHATHSAMM, CBI3aHHBIMU C JBH)KEHUEM B IPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHUIA;

® BHINOJIHATh M300pa)KEHNUsT MHOTOIPAaHHUKOB M TeJl BPALIEHUs NPU MapajlIeIbHOM IEPEHOCE, HEHTPAIbHOW CUMMETPHH, 3epKaIbHOMN
CUMMETPHH, TIPU IOBOPOTE BOKPYT NMPSIMOM, MpeoOpa3oBaHMs 10100uS;

® CTPOUTH CEYEHUs MHOTOTPAHHUKOB U TEJ BPAIIECHUS: CEYEHUs LWIMHApA (MapajuiebHO U MEPHEHIUKYISIPHO OCH), CEUYEHHsS KOHyca
(mapasuienbHbIE OCHOBAHHIO U IIPOXOAAIIME Yepe3 BEPLIMHY), CEUCHMSI L1apa;



® [ICII0JIb30BATh METOJbl IOCTPOCHMSI CEUEHHI: METOJ CIIE0B, METOJ BHYTPEHHErOo IPOEKTUPOBAHUSA, METOJ IEPEHOCA CEKYIEeH
IIJIOCKOCTH;

® J0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHUS;

® [IPUMEHSTh reoMeTpuueckue (akThl JJIsl PEIICHUs CTEPEOMETPUUYECKUX 3a]ad, MPEANoJaralollluX HECKOJbKO IIaroB PeleHUs, eciu
yCIIOBUSI IPUMEHEHHUS 3aJIaHbl B SIBHOW U HESIBHOU (hopme;

e peniaTh 3aJa4M Ha JI0KA3aTEIbCTBO MATEMATUYECKUX OTHOLIEHUIN U HAXO0XKJACHUE T€OMETPUUECKUX BEJIMYNH;

® [IPUMEHSTh NPOrPAMMHBIE CPEICTBA U SJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUECKUX 3a/aY;

® IPUMEHSTH [TOJIyYEHHbIE 3HAHMS HA MPAKTUKE: CPABHUBATH, aHAIIM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYALIMH, TIPUMEHATh U3YYCHHBIC
MOHATHUS, TEOPEMBI, CBOMCTBA B IpOLECCE IMOMCKA PEIICHHs MaTeMaTH4ecKH C(HOPMYIHMPOBAHHON NPOOJIEMBI, MOJECIUPOBATH
peanbHblE CUTYallMM Ha S3bIKE N'€OMETPHUH, MCCIIEN0BAaTh MOCTPOEHHBIE MOJEIN C HMCHOJb30BAHUEM I€OMETPUUYECKUX MOHITHH U
TeopeM, arnrmapaTa aareOpsbl, petiarb NpakTUYeCKUe 3a7a4uu, CBsI3aHHbIE C HAX0XK/IEHUEM T€OMETPUUYECKUX BEJTUUHH;

® UMETb MPECTABICHHUS 00 OCHOBHBIX ATaIlaX Pa3BUTHA F€OMETPHH KaK COCTaBHOM YacTH (yHAaMEHTa Pa3BUTHSI TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KouunyecTBOo 4yacoB JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
n/n NPOrpaMMsbI Bceero Kontpoabueie | Ipaxriyeckue o0pa3oBaTejibHbIE
padoTbI padoTbI pecypesI
1 BBenenue B crepeoMeTpuio 23
) B3aumHoe pacrnonoxeHue npsiMbix B 6 |
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B g |
MIPOCTPAHCTBE
4 HepHeHI[I/IIiy.]'ISIpHOCTI) PSIMBIX U )5 |
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIiabl ¥ paccTosTHUA 16
MHoOrorpaHHuKu 7
BexkTtopsl B mpocTpaHcTBe 12 2
2 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AINAA 5 |
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrrpomsusre  Tpaxrmieckie (undposBbie)
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI pecypesr
1 AHanuTH4eckasi FeOMeTpHs 15
) [ToBTOpeHwUE, 0606meﬂlfe " 15
CUCTEeMaTHu3alus 3HAaHUI
3 O0BEéM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomanu MOBEPXHOCTU U O0BEMBI 9 1
KPYTIJIBIX TEJ
6 JBrxeHust 5
. [ToBTOpeHwUeE, 0606meﬂlfe " 17 )
CUCTEMaTHu3aIus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
Kosun4yecTBo yacos JJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoanubie | IlpakTnueckue Aara unpponbie
Bcero u3yuyeHusi  o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
OcHOBHBIE TIpaBUIIa N300pKCHHS HA
1 PHUCYHKE TIJIOCKOCTH, IMapauIeIbHBIX 1 www.school.edu.ru
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsTHs cTepeoMeTpun: TOUKa, Mpsimas, www.school.edu.ru
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
2 MpaBujia N300pKEHUSI HA PUCYHKE 1
IIJIOCKOCTH, MAapaJJICIIbHBIX MTPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHA: NEepeceKarouecs MIOCKOCTH, www.school.edu.ru
3 IepeceKaroImecs npsimasi ¥ MiI0CKOCTh; 1
MOJTYIIPOCTPAHCTBO
[TonsTHA: NEepeceKarouecs MIOCKOCTH, www.school.edu.ru
4 NepeceKaromrecs npsiMasi ¥ IIOCKOCTb; 1
MOJTYITPOCTPAHCTBO
MHororpaHHuKH, U300pa>keHuE www.school.edu.ru
5 MIPOCTEUIIINX TPOCTPAHCTBEHHBIX PUTYD, 1
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKH, U300pa>keHuE www.school.edu.ru
6 MIPOCTEUIIINX TPOCTPAHCTBEHHBIX UTYD, 1
HECYIIECTBYIOIINX 0OHEKTOB
7 AKCHOMBI CTEPEOMETPHH H TIEPBBIE 1 www.school.edu.ru




CJICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEJICTBUS U3 HUX

www.school.edu.ru

AKCHOMBI CTEpEOMETPHH U TIEPBHIC
cnenctBus U3 HAX. CrocoObl 3a1aHus
HPSMBIX U TTIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUS MPSAMBIX U TIOCKOCTEH

www.school.edu.ru

10

N3o0pakeHune ceueHnii mupaMuibl, Kydoa u
MPU3MBI, KOTOPBIE MPOXOISAT Yepe3 uxX
pEbpa. N3o0pakeHne nepecedeHus
IIOJIyYEHHBIX III0OCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

www.school.edu.ru

11

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEMN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUH Pa3HbIMU LIBETaMU

www.school.edu.ru

12

N3o0paxkeHune ceueHnii mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 uxX
pEbpa. N3o0pakeHne nepecedeHus
IIOJIYYEHHBIX IIIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

www.school.edu.ru

13

N300pakeHne ceueHuil nmupaMusl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT YE€pPe3 UX
pEbpa. N3o0pakeHne nepecedeHus
MOJYYECHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH IIBETAMH

www.school.edu.ru

14

Merton cnenoB sl TOCTPOCHUST CEUYECHHI

www.school.edu.ru




15

Merton cnenoB 1uisi TOCTPOCHUS CEUEHHIA.
CaoiicTBa nepeceyeHnuid MPSMbIX U
IIOCKOCTEHN

16

Merton cnenoB sl TOCTPOCHUS CEUEHHIA.
CaoiicTBa nepeceyeHnid MPSMbIX U
IIOCKOCTEH

www.school.edu.ru

17

[Toctpoenue cevenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

www.school.edu.ru

18

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MTOCTPOEHUS

www.school.edu.ru

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeXKel U 3aluch 11aroB
MOCTPOCHHUS

www.school.edu.ru

20

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTen(eﬁ U 3aIlliCh HI1aroB
MOCTPOEHUS

www.school.edu.ru

21

[ToBTOpenue nnanumerpun: Teopema o
MPONOPIMOHANIBHBIX 0Tpe3kax. [lonodue
TPEYrOJILHUKOB

www.school.edu.ru

22

IToBrOopenue manumerpun: Teopema
Menenas. PacueTsl B ceUueHUSIX HA
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH

www.school.edu.ru




23

KonTpoabHas padora Nel mo teme
"Akcuombl crepeomerpun. Ceuenus'

24

B3aumHoe pacrnonoxeHue npsiMbix B
npocTtpancTBe. CKpenBaronecs
npsimblie. [Ipu3Haku cKpeuBaonmxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

www.school.edu.ru

25

Teopema 0 CyIlIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOM IapasuleIbHON
JAHHOM MPSMOM, MTPOXOAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsMoii. Jlemma o nepeceyeHuu
MapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

www.school.edu.ru

26

[TapannensHOCTH Tpex NpsAMbBIX. Teopema o
TpEX MmapajuleNbHbIX IpSIMbIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

www.school.edu.ru

27

[TapaniensHOE MPOEKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA MapajIeIbHOTO
npoeKTupoBanus. M3o00paxeHnne pa3HbIX
¢buryp B mapayuieIbHON MPOESKIIMN

www.school.edu.ru

28

[lenTpanbsHas npoekuus. YToui ¢
COHAIIPaBJIEHHBIMH CTOPOHAMH. YTOJI
MEXy NPSIMbIMU

www.school.edu.ru

29

3amaun Ha OKA3aTEIHLCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C
PacroJI0KEHUEM MPSMBIX B TPOCTPAHCTBE

www.school.edu.ru

30

[ToHsTHA: MapalIeTbHOCTh NPSIMOUN U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIebHOCTH MPSMON U TIOCKOCTH.

www.school.edu.ru




CaoiicTBa mapajuieIbHOCTH IPSIMOU U
MJIOCKOCTH

31

['eomeTpHuuecKkue 3a/1aun Ha BBIYUCIIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajyIeIbHOCTBIO MPSMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHue ceyenus, IPOXOASILEro Yepes
JAHHYIO IIPSIMYIO Ha 4EPTEkKE U
[apaJuIeIbHOTO APYrou npsMon. Pacyér
OTHOLUEHUN

www.school.edu.ru

33

[TapannenbHas MpoeKys, IPUMEHEHUE TSt
MOCTPOCHHSI ceueHui Kyba n
napaenenunena. CBoicTBa
napajuieJienuIe/1a ¥ Ipu3Mbl

www.school.edu.ru

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIeIbHOCTH JBYX IUIOCKOCTEH

www.school.edu.ru

35

Teopema o0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IIJIOCKOCTH U CICACTBHUA U3 Heé

www.school.edu.ru

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSIMBIX IIEPECCUCHUS
IIpU IIEPECEUCHUH [IBYX I1APAJUICIBbHbBIX
IJIOCKOCTEMN TPEThEU

www.school.edu.ru

37

CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXKAY MapajlieIbHbIMU
IUIOCKOCTSIMH; O IIEPECEUCHUH TIPSAMOM €
IBYMS apaJlJIeIbHBIMU INIOCKOCTSIMU

www.school.edu.ru




38

[ToBTopenue: Teopema [Mudaropa va
MJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOJTHHOTO
napajuiefnenumneaa

41

Brruncnenue IIMH OTpe3KOB B KyOe 1
MPSIMOYTOJILHOM Tapajuiesienurnesie

www.school.edu.ru

42

[TeprieHAMKYASIPHOCTH NPAMOUN 1
rockoctu. [Ipusnak
MEePHEHIUKYISIPHOCTH TIPSIMOM 1
MIJIOCKOCTH

www.school.edu.ru

43

IlepneHUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTH IIPMOM U
IJIOCKOCTH

www.school.edu.ru

44

Teopema o CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MePIEHIUKYISIPHON K TUIOCKOCTH

www.school.edu.ru

45

[110cKOCTH ¥ IEpIEHAUKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

www.school.edu.ru

46

[11n0ckOCTH ¥ IEpIEHAUKYIISIPHbIE UM
MpsIMbIE B MHOTOTPAHHHUKAX

www.school.edu.ru

47

[lepnieHIUKYNIAp U HAKJIOHHAS.
ITocTpoeHue nepneHuKyispa U3 TOUKU Ha
IPSIMYIO

www.school.edu.ru




[leprnieHnuKynsIp U HAKIOHHAS.

www.school.edu.ru

48 [TocTpoenue nepneHauKyIsApa U3 TOYKHA HA
PSIMYTO
49 Teopema o Tpéx nepreHauKyaspax www.school.edu.ru
(mpsimast u oOpaTHas)
50 Teopema o Tpéx nepreHauKyaspax www.school.edu.ru
(mpsimast 1 oOpaTHast)
5] VYroa Mexay CKpeluBaroIUMHCS www.school.edu.ru
MPSIMBIMH
ITouck neprneHauKyIApHBIX MPSMBIX C www.school.edu.ru
52 TIOMOIIBIO MIEPICHUKYIISPHBIX
IIJIOCKOCTEN
53 OpTOroHaaLHOE MPOEKTUPOBAHHE www.school.edu.ru
[Toctpoenue ceuenunii kyoa, MpU3Mbl, www.school.edu.ru
54 MPaBUWILHON MTUPAMHJIBI C TOMOIIBIO
OPTOTrOHAJILHOM IIPOEKIIUU
[TocTpoenue ceueHuit Kyoa, IpU3MBbI, www.school.edu.ru
55 MPaBUWIBHOM NMUPAMHJIBI C IOMOLIBIO
OPTOTrOHAJILHOM IPOEKIIUU
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO www.school.edu.ru
56 miockocTy. [Imockoctu cummerpuii B
MHOTOTpaHHHKaX
57 IIpu3HaK NepneHMKyISpPHOCTH NPSMON 1 www.school.edu.ru
TUTIOCKOCTH KaK CIICAICTBAE CHMMETPUH
53 IIpaBuiibHBIE MHOTOIpaHHUKH. Pacuér www.school.edu.ru
pPacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH
59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér www.school.edu.ru




paCCTOSIHI/Iﬁ OT TOYKH JO IIJIOCKOCTH

60

CriocoObl OMYCTUTH MEePIEHANKYISPDI:
CUMMETpHUS, CABUT TOYKHU IO MapaijiebHOM
NpAMOi1

www.school.edu.ru

61

CaBur 1o HenapauieIbHOW IPsMOH,
W3MEHEHUE PACCTOSHUI

www.school.edu.ru

62

KonTpoabHas padora Ne2 mo teme
"B3auMHOe pacnosioykeHue NpsiMbIX U
IUIOCKOCTel B mpocTpaHcTBe"

www.school.edu.ru

63

IToBTOpEHME: Yroa MeXAy NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

www.school.edu.ru

64

IToBTOpEHME: Yyroy MexIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

www.school.edu.ru

65

I'eomeTpuueckue METObl BEIYUCICHUS
yria MeXJy MPSIMBIMU B MHOTOI'paHHUKAX

www.school.edu.ru

66

JByrpanHbiii yroj. CBONCTBO JTUHEMHBIX
YIJI0B IBYTPAHHOTO yIiia

www.school.edu.ru

67

[Tepnenaukynsipubie maockoctu. CBOMCTBA
B3aMMHO MEPIEHIUKYISAPHBIX TUIOCKOCTEH

www.school.edu.ru

68

[Tpu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTEM; TeopemMa o0 MpsiMoi
MEepPECEUCHMS IBYX MIIOCKOCTEH
MIEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

www.school.edu.ru

69

[IpssMoyToibHBIN Mapauienenunesn; Kyo;
U3MEPEHMUS], CBOMCTBA IIPSIMOYTOJILHOTO

www.school.edu.ru




napajjiciacnuicaa

70

Teopema o auaroHaau IPSIMOYTOJIBLHOTO
napajuieJienuIe/ia U CIeICTBUE U3 Hed

www.school.edu.ru

71

CrepeoMeTpuuecKre U NpUKIIaIHbIE
3aJlauM, CBA3aHHbBIE CO B3aMMHbBIM
PacmoI0KEHUEM MPSAMBIX U TIOCKOCTH

www.school.edu.ru

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napauieNbHbIe MIOCKOCTH B CTaHIaPTHBIX
MHOT'OTpaHHUKAX

www.school.edu.ru

73

[Tapa mapannenpHbIX JIOCKOCTEN Ha
CKPEILIMBAOIINXCS MPSAMBIX, PACCTOSTHUAE
MEK1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU B
MPOCTBIX CUTYALUAX

www.school.edu.ru

74

Paccrosinue OT TOUKH J10 MJIOCKOCTH,
paccTostHUE OT MPSMOM J0 MIOCKOCTH

www.school.edu.ru

75

Beluncnenue paccTosSHUN MEXKIY
CKPEIIMBAOIINAMHUCS IPSIMBIMU C IIOMOILBIO
MEPIECHIUKYIPHON IIIOCKOCTH

www.school.edu.ru

76

TpéxrpanHblil yroy, HEpaBEHCTBA AJIsI
TpexrpanHbIX yrioB. Teopema [Tudaropa,
T€OpPEMBbI KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOIO yTIIa

www.school.edu.ru

77

DneMeHThI ChepPUIECKON TeOMETPHH:
reoJIe3N4eCKue JIMHUU Ha 3eMIie

www.school.edu.ru

78

KonTpoabHas padora Ne3 mo teme
"¥Yrabl u paccrosinus"

www.school.edu.ru

79

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JIeMEHTHI"

www.school.edu.ru




[Tupamuna. Buasl nupamuy. [IpaBunbaas

www.school.edu.ru

80
nupaMuia
21 [Tpusma. [Ipsimasi 1 HaKJTOHHAS IPU3MBL.
[IpaBunbHas npuzma
%) [Ipamoit napamienenunen,
NPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo
23 Brinmykiible MHOTOrpaHHUKH. Teopema www.school.edu.ru
Oiinepa
Brimykiible MHOTOrpaHHUKH. Teopema www.school.edu.ru
84 Olinepa. IIpaBunpHbIE U NOTYNIPaBUIIbHBIE
MHOTOTPaHHUKHU
25 KountpoabHnas padora Ned4 mo teme www.school.edu.ru
"MHororpanHuku'
26 ITonsTHE BEKTOpA HA MJIOCKOCTH U B www.school.edu.ru
POCTPaHCTBE
87 CyMMa BEKTOPOB www.school.edu.ru
88 Pa3HOCTH BEKTOPOB www.school.edu.ru
89 IIpaBuIo mapasienenunena www.school.edu.ru
90 YMHOXEHHE BEKTOPA Ha YHCIIO www.school.edu.ru
01 Pasnoxxenue Bekropa o 0azucy Tpéx www.school.edu.ru
BEKTOPOB, HE JISKANINX B OJHOHN IIIOCKOCTH
92 CkanspHOe IPOH3BeICHIE www.school.edu.ru
93 Brruncnenue yria Mex1y BEKTOpaMu B www.school.edu.ru

MPOCTPAHCTBE




www.school.edu.ru

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimye 3a1a4u ¢ BEKTOPAMU 1 www.school.edu.ru

96 IIpocreiimye 3a1a4n ¢ BEKTOPaMH 1 www.school.edu.ru

97 IIpocreiimye 3a1a4u ¢ BEKTOPAMU 1 www.school.edu.ru

98 OGOOIIEH e ¥ CHCTEMATH3AINS 3HAHMI 1 www.school.edu.ru

99 OGOOIIEH e ¥ CHCTEMATH3AINS 3HAHMI 1 www.school.edu.ru

100 IIpomMe:xxyTouHasi aTTecTalUs. ) www.school.edu.ru
KonTtpoabsnas pabora 3a roa.

101 IIpoMe:xxyTouHasi aTTecTalUsA. ) www.school.edu.ru
KonTpoabHas padora 3a roa.

102 O0o001IeHre U cucTeMaTu3alus 3HaHUH 1 www.school.edu.ru

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KoumnuecTBo yacos JJIeKTPOHHbIE
Ne n/m Tema ypoka Koutpoabubie | IlpakTuueckue Aara unpposbie
Bcero u3ydyeHusi =~ odpa3oBaTebHbIE
padoThI padoThI pecypesI

1 IToBTOpeHue TeMsl "KoopauHaTsl BEKTOpa ) www.school.edu.ru
Ha IUIOCKOCTH U B MPOCTpaHCTBE"

) IToBTOpenue Temsl "CkansgpHoe 1 www.school.edu.ru
MPOU3BEICHUE BEKTOPOB"

3 [ToBTOpenue TeMsl "Brruncinenue yria 1 www.school.edu.ru
MEK1y BEKTOpaMHU B IPOCTPAHCTBE"

4 [ToBTOpeHune TeMbl "YpaBHEHHE MPSMOI, 1 www.school.edu.ru
MPOXOISIIECH Yepe3 ABE TOUKH"

5 VYpaBHeHHE JI0OCKOCTH, HOPMAJIb, 1 www.school.edu.ru
ypaBHEHHE TUIOCKOCTH B OTPE3Kax

6 VYpaBHeHHE MJI0OCKOCTH, HOPMAJIb, 1 www.school.edu.ru
ypaBHEHHE TUIOCKOCTH B OTPE3Kax

7 BeKTOpHOE TPOM3BEICHHE 1 www.school.edu.ru

2 JIuneiiHble HEpAaBEHCTBA, JIMHEHHOE 1 www.school.edu.ru
IPOrpaMMHUPOBaHUE

9 JluneitHble HepaBEeHCTBA, JIMHEHHOE 1 www.school.edu.ru
IPOrpaMMHUPOBaHUE

10 AHanuThyecKkrue METOIbl pacuéTa yria 1 www.school.edu.ru
MEXy TPSIMBIMH B MHOTOTpaHHHKAX

1 AHanuThyeckrue METOIbl pacuéTa yria 1 www.school.edu.ru
MEXy TUIOCKOCTSIMH B MHOTOTPaHHUKAX




®dopmyra pacCTOSIHUS OT TOUKH J10

www.school.edu.ru

12 TUTOCKOCTH B KOOPJIMHATAX
13 Haxosxnenne paccTostHUN OT TOYKHU 710 www.school.edu.ru
TIJIOCKOCTH B KyOe
14 Haxosxnenne paccTostHU OT TOYKHU 710 www.school.edu.ru
TUTOCKOCTH B TMPaBUIILHOW TUPaMUJIC
15 KontpouabHas padora Nel mo Teme www.school.edu.ru
"AHanuTH4yeckasi reomerpus''
16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE www.school.edu.ru
MHOTOTPaHHUKHU
17 CedeHuss MHOTOIPAHHUKOB: METOJI CJIE0B www.school.edu.ru
CeueHust MHOTOTPaHHUKOB: CTaHAapTHBIE www.school.edu.ru
18 IJTIOCKOCTH, TIEPECECUEHUS MPSIMBIX U
IIJIOCKOCTEN
19 [TapamiensHbie PSAMBIC U TUIOCKOCTH: www.school.edu.ru
napajuieNIbHbIe CCUCHHUSI
20 [TapamiensHbie PSAMBIC U TUIOCKOCTH: www.school.edu.ru
pacy€r OTHOUIEHUM
[TapamiensHbIie MPSAMBIC U TUIOCKOCTH: www.school.edu.ru
21 YIJIBI MEXY CKPELIUBAIOIIMMUCS
MPSIMBIMH
IlepnieHIUKyNsSIpHBIE IPSIMBIE U www.school.edu.ru
” IUIOCKOCTH: CTaHapTHBIC Maphl
NEPIEHIUKYIISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CAMMETPUU MHOTOTPAHHUKOB
” IlepnieHIUKyNsSIpHBIE IPSIMBIE U www.school.edu.ru

IIJIOCKOCTH: TEOpEMA O TPEX




MEePIeHIUKYIIApax

24

[leprnieHIuKyNsSIpHBIE IPSMBIE U
MJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTpaHHUKAX

www.school.edu.ru

25

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
hopMyIIBI 1S TUTOIAACH, COOOpaKEeHUS
moaoous

www.school.edu.ru

26

[ToBTOpEHUE: MIIOIIAAN MHOTOYTOJIBHUKOB,
(bOopMyIIBI IS TUTOIIACH, COOOpasKeHUs
og00ust

www.school.edu.ru

27

[ToBTOpEHUE: MJIOIIAIH MHOTOYTOJIbHUKOB,
(dhOpMyITBI IS TUTOIACH, COOOpasKeHUs
no00us

www.school.edu.ru

28

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOI00US

www.school.edu.ru

29

[Imomaau ceyeHrii MHOTOrpaHHUKOB:
IIJIOIAIN TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOI00US

www.school.edu.ru

30

KonTpoabHas padora Ne2 mo teme
"IloBTOpEHNE: MHOTOTPAHHUKH,
ceYeHHs MHOTOTPAHHUKOB'"'

www.school.edu.ru

31

006bEM Tena. OObeM MPSIMOYTOIBLHOTO
napajuiesienuneaa

www.school.edu.ru

32

3amaun 00 yaABOCHUH Ky0Oa, O KBaJApaType
Ky0a; O TPUCEKIINH yTia

www.school.edu.ru

33

CrepeomMeTpUYecKUe 3a/1auu, CBI3aHHBIC C
00BEMOM MPSIMOYTOJILHOTO

www.school.edu.ru




napajjiciacnuicaa

[Ipukagubie 3a7a4n, CBI3aHHBIC C

www.school.edu.ru

34 BBIYMCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napauiesienurnesa
35 O0BEM IPSIMOI TPU3MBI
36 CrepeoMeTpuyecKre 3aJjauu, CBI3aHHBIE C www.school.edu.ru
BBIYUCIICHEM 00BEMOB TIPSIMOI TTPU3MBI
37 [TpukiaaHbIe 3a1a49u, CBSI3aHHBIC C www.school.edu.ru
00BEMOM TIPSAMON MPU3MBI
Brruncnenme 06bEMOB Te ¢ TOMOIIbIO www.school.edu.ru
38 onpenenéHHoro uaTerpaia. O0béM
HAKJIOHHOM IPU3MBbI
Brruncnenne 00bEMOB TEN ¢ TOMOIIIBIO www.school.edu.ru
39 onpeaenéHHoro uurerpaina. O0bpém
MTUPAMUIBI
40 ®opmyna 00béMa mupamuiel. OTHOIIEHHE www.school.edu.ru
00BEMOB MUPAMHUJ C OOIIUM YTIIOM
A1 ®opmyna 06béMa nmupamuiel. OTHOIIEHHE www.school.edu.ru
00BEMOB MUPAMHUJ C OOIIUM YTIIOM
4 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C www.school.edu.ru
00bEMaMH HaKJIOHHOM MTPU3MBI
13 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C www.school.edu.ru
00BEMaMH MUPAMHUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI www.school.edu.ru
44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI
45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI www.school.edu.ru

Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI




[Ipumenenne 00bEMOB. Brruncnenue

www.school.edu.ru

46 PacCTOSIHUS A0 TUIOCKOCTH
47 KonTpoabHas padora Ne3 mo teme
"O0béM MHOTOrpaHHuKa'
[unuHaprdeckas MOBEPXHOCTD, www.school.edu.ru
48 oOpa3syromue MUIHHIPHIECKON
IIOBEPXHOCTH
49 Hununaap. [Ipsmoit kpyroBoit LUIMHAP. www.school.edu.ru
HJIOH_IaI[B MMOBCPXHOCTHU HUJIMHAPA
50 Konnueckast moBepxHOCTh, 00pa3yromme www.school.edu.ru
KOHHYEeCcKoi nmoBepxHoctu. Konyc
51 CeueHue KOHYCa IIOCKOCTBIO, www.school.edu.ru
napajieNIbHOM TIIOCKOCTH OCHOBAHUS
57 Y ceuénnslii konyc. M3o0pakenue www.school.edu.ru
KOHYCOB U YCEUEHHBIX KOHYCOB
53 [Tnomans 60KOBOM MOBEPXHOCTU U www.school.edu.ru
IIOJIHOY ITOBEPXHOCTH KOHYCa
54 [Tnomaas 60KOBOM MOBEPXHOCTU U www.school.edu.ru
IIOJIHOY ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaun Ha www.school.edu.ru
55 JIOKa3aTeIbCTBO 1 BEIYHCIICHHE,
MOCTPOSHUEM CEUSHHH MWINHAPA, KOHYCa
CrepeoMeTpuuecKue 3aaun Ha www.school.edu.ru
56 JIOKa3aTeIbCTBO 1 BEIYHCIICHHE,
MOCTPOSHUEM CEUSHHH MWINHAPA, KOHYCa
57 [TpukiaaHbIe 3a/1a49M, CBSI3aHHBIC C www.school.edu.ru

MUJIMHAPOM




58

[IpuknagHblie 3a7a4n, CBI3aHHBIC C
AJTUHIPOM

www.school.edu.ru

59

Cdepa u map

www.school.edu.ru

60

[Tepecedenue cdepsl U mapa ¢
iockocThlo. Kacanue mapa u cdepsl
TUTOCKOCTHIO. Bu n m300pakenue mapa

61

[epeceuenue chepsl u mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHIO. But n m300pakenue mapa

www.school.edu.ru

62

VYpasuenue cheprl. [Lnomans cheps! u e
yacTei

www.school.edu.ru

63

CummeTtpus cdepsl U mapa

www.school.edu.ru

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CEUCHH TIOCKOCTHIO

www.school.edu.ru

65

CrepeoMeTpHyecKHe 3a1a9i Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepoli U mapom,
MOCTPOCHUEM UX CCUCHHI TIIOCKOCTHIO

www.school.edu.ru

66

IIpukiiagHble 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom

www.school.edu.ru

67

[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,
BBIUHUCJICHHUA B Opr)KHOCTI/I, CTaHI[apTHBIe
og00ust

www.school.edu.ru

68

Paznmuunsie KOMGI/IHaI_[I/II/I TCJI BpallICHUSA U
MHOT'OIr'paHHUKOB

www.school.edu.ru




69

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

www.school.edu.ru

70

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpaieHus"

www.school.edu.ru

71

KonTpoabHas padora Ne4 o reme
"Tesa 1 MOBEPXHOCTH BpaleHus"

72

06beém mummHapa. Teopema 06 00bEMe
MPSIMOTO IMJIMHJIpa

www.school.edu.ru

73

Brruncnenme 06bEMOB Tel ¢ TOMOIIbIO
onpeaenéHHoro uurerpaita. O0bpéM KoHyca

www.school.edu.ru

74

[Tmomany OOKOBOU U ITOJTHON
MOBEPXHOCTH KOHYCa

www.school.edu.ru

75

CrepeoMeTpHUueCKUE 3a]]aul, CB3aHHBIE C
BbIUUCIIEHEM 00BEMOB IIMIIMH/IPa, KOHYCa

www.school.edu.ru

76

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJIOILA M TOBEpXHOCTEN Ten"

www.school.edu.ru

77

OOBEM m1apa ¥ 1apoBOTO CEKTOPA.
Teopema 06 06béme mapa. [Inomans
cdepsl. CTepeomMeTprudecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHHEM 00BEMOB
IIapa, MapoBOro CETMEHTA 1 IapOBOTO
CeKTopa

www.school.edu.ru

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C O0BEMOM TI1apa 1
wionapio ceprbl. COOTHOIICHUS MEXKIY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMH
MOTOOHBIX TET

www.school.edu.ru




79

[TogoOHEBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100mu.
CrepeoMeTpuyecKre 3aJjauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB Tell U TUIOIIA e
MMOBEPXHOCTEN

www.school.edu.ru

80

KonTtpouabsnasi paéora NeS no reme
"IL1o1maaM NOBEPXHOCTH U 00BEMBI
KpYIJbIx Tea"

www.school.edu.ru

81

JIBrokeHust mpocTpancTBa. OTOOpaskeHUS.
JIBm>keHust U paBeHCTBO Guryp. O0mime
CBOKCTBA JBUKCHUI

www.school.edu.ru

82

Buael 1BukeHuUii: napauiesIbHbIN IEPEHOC,
LIEHTpAJIbHAsl CAMMETPUS, 3€pKajJbHAas
CUMMETPHUSI, TOBOPOT BOKPYT MPSIMOM

www.school.edu.ru

83

[IpeobpazoBanus nomoowus. [Ipsmas u
chepa Diinepa

www.school.edu.ru

84

['eomeTpuueckue 3ajaun Ha IPUMEHEHHE
JIBUKCHUS

www.school.edu.ru

85

KonTpoabHas padora Ne6 mo reme
"BexkTopsbl B npocTpaHcTse'

www.school.edu.ru

86

Oo6o6maromee moTopenue 11 mousTuii u
MeTOJI0B Kypca reometpun 10—11 kmaccos,
cUucTeMaTu3alus 3HaHW:
"ITapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
npocrpaHcrae”

www.school.edu.ru

87

Oo6o06utaromee nosropenue 11 nmousTuit u
MeTOoJ10B Kypca reometpun 10-11 knaccos,
cucTteMaTusanus 3HaHuil: "BekTopsl B

www.school.edu.ru




npocTtpaHcTae"

88

O6o6maromee moTopeHue 11 mousTuii u
MeToJ1I0B Kypca reometpun 10—11 kmaccos,
cucTteMaTusanus 3HaHuil: "BekTopsl B
npoctpaHcTae"

www.school.edu.ru

&9

O6o6maromee moBTopenue 11 mousTuii u
MeTOoJ10B Kypca reometpun 10-11 knaccos,
cucrteMmaTusaius 3Hanuii: "O0bem
MHOrOrpaHHuKa"

www.school.edu.ru

90

Oo6o06m1aromee nosropenue 11 nmousruit u
MeTOoJ10B Kypca reometpun 10-11 knaccos,
cucremMaruszanus 3HaHuil: "O0bem
MHOTOIpaHHUKa"

www.school.edu.ru

91

O6o6maromee moBTopeHue 11 mousTuii u
MeTOJI0B Kypca reometpun 10—11 kmaccos,
cucrteMatusanus 3gaguii: "Inomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"

www.school.edu.ru

92

O6o6maromiee moTopenue 11 mousTuii u
MeTOJI0B Kypca reometpun 10—11 kmaccos,
cucreMarusanus 3Hagui: "Ilmomanu

MOBEPXHOCTU U 0OBEMBI KPYTIIBIX T’

www.school.edu.ru

93

IIpomexyTouyHas aTrecTanus.
Konrtpoabsnas padora 3a roa.

www.school.edu.ru

94

IIpomexyTouHas aTrecTanus.
Konrtpoabsnas padora 3a roa.

www.school.edu.ru

95

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3anus 3HaHU

www.school.edu.ru

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK

www.school.edu.ru




HayKU U €€ POJIb B Pa3BUTHU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOTUN

97

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

www.school.edu.ru

98

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUN COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

www.school.edu.ru

99

Ucropus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOTHI

www.school.edu.ru

100

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

www.school.edu.ru

101

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUN COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

www.school.edu.ru

102

Ucropus pa3BUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ pOjib B Pa3BUTHUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHhIOTEPHBIX
TEXHOJIOTHI

www.school.edu.ru

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

I'eomerpus. 10 — 11 xmaccel: yaeOHUK 17151 00111€00pa30BaTeNbHBIX OpraHu3aIuii: 0a30BbIi U yrinyonaeHHbi ypoau /[ JI.C. AtanacsH, B.D.
byry3os, C.b. KagomuieB u np.]. — 4-e uzn. — M. : IIpocBelenne

METOJAUYECKHUE MATEPHUAJIBI AJI5S1 YYUTEJISA
I'eometpus. unakruueckue matepuansl. 10 kinace: 6a3oBsiii 1 ipod. ypoBau /B.I". 3uB.-M.: [IpocBemnieHue,

C.M. Caaksn. U3yuyenne reomerpun B 10-11 kmaccax. Metoanueckue pekoMeHAalnu K yueOHUKY: kaura g yuurens/ C.M. CaaxsH, B.O.
byry3o0B. - M.: IIpocsemienue,

B nomorp mkonsHOMY yunrteno. B.A. fposenxko. Iloypounsie pazpabotku no reomerpun. 11 kmacc. -M.: BAKO,

EI'D. JI.J. Jlanno, M.A. ITonnoB. MaTtemaruka (npouibhblii ypoens). YUIIEJII' M3, Mocksa,

Maremaruka. EI'D. 36 (50) Bapuantos. [lox pegakuueit 1.B. SAmenko.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

www.edu.ru (caiitr MOuH PO®).

www.school.edu.ru (Poccuiickuii 001ieo6pa3zoBaTenbHbIi MOpTa).

www.pedsovet.org (Bcepoccuiickuii UHTepHET-TIEICOBET)

www.fipi.ru (caiiT @eepalbHOT0 MHCTUTYTA TIEAArOrH4eCKuX N3MEpPEHUi).

www.math.ru (MHTEepHET-TIOA/IEP)KKA yUHUTETIeH MaTEMaTHKH ).



www.math100.ru

www.mccme.ru (caiT MOCKOBCKOTO IIEHTPa HEMPEPHIBHOTO MAaTEMAaTHIECKOTO 00pa3oBaHus).
WWW.it-n.ru (ceTb TBOPUYECKUX yUUTEICH )

www.som.fsio.ru (cereBoe 00beTMHEHNE METOUCTOR)

http://mat.1september.ru (caiiT razeTsr «MaTeMaTuka)

http://festival.1september.ru (pectuBans negarornueckux uaen «OTKpuITHINA ypok» («IlepBoe ceHTAOps»)).
www.exponenta.ru (00pa3oBaTeIbHBIM MAaTEMAaTHUYECKUI CalT).

www.math.ru/lib (3nexTpoHHas MaTemMaTHdecKas ONOIMOTeKa).
http:/school.collection.informika.ru (equnas kosekus MUPPOBBHIX 0OpPa30BATEIBHBIX PECYPCOB).
www.kokch.kts.ru (on-line TectupoBanue 5-11 kmaccor).

http://teacher.fio.ru (megarorudeckas macrepckas, ypoku B UHTepHeTe u apyroe).
http://mega.km.ru (Merasanuknonenus Kupmiia u Medoawus).

http://www.rubricon.ru, http://www.encyclopedia.ru (caiiTbl « JHIIKIIOTICIHIN»).



