MHUHUCTEPCTBO MPOCBEUEHUA POCCUMCKON ®EJAEPAILIUA
JenapramenT o0pa3zoBanusi Bosoroackoi odJiactu

Yunpasiienue o0pasoBanust HarogomeHcKoro MyHMMNAaJdbLHOI0 OKPYyra

MBOY "Haroackas COLI"

PACCMOTPEHO COT'JTJACOBAHO YTBEPXJIEHO
PykoBogutens PMO MBOY  3amecTturens AUpeKTOpa 1Mo Hupextop MBOY
«Haroackas COILL» yuutens  YBP MBOYVY "UHaronckas "Haronckas COII"
MAaTeMaTHKH comr"

JILA. ®ununmnosa T.B. IN'onyOeBa H.A. bacosa
[Tporokos Nel ITporokoi nencosera Nel [Tpuka3 Ne210
oT «28» 08 2023r. ot «31» 08 2023r. ot «31» 08 2023 .

PABOYASA ITPOT'PAMMA

(ID 2137705)

yueOHoro npeamera «I'eomerpusi. Yriy0JieHHbI YPOBEHb)

s ooygaromuxcs 10 — 11 kmaccoB

noC. Yaroaa 2023-2024 yu. roa



HOACHUTEJIBHAS 3AIIMCKA

'eometpust siBAsieTCs OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOLIETro
o0Opa3oBaHus, TaK KaKk 00ECIEYMBAET BO3MOKHOCTh M3YUEHHUS JUCLUIUIMH €CTECTBEHHO-
HAay4YHOM HAIIPaBJIECHHOCTH M MPEAMETOB I'YMaHUTApHOro nukia. [lockonbky smorunueckoe
MbIIIJIEHUE, (QopMUpyeMoOe TMpU H3YYEHUU OOYy4YaIOIKUMHUCS MOHSATHUHHBIX OCHOB
TEOMETPUM, IPU JIOKA3aTEIbCTBE TEOPEM M IOCTPOCHUM LEMOYKH JIOTHYECKUX
YTBEPKACHUN MPU PEIICHUH N€OMETPUUECKUX 3a7a4, YMEHUE BBIABUTATh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO MCIIOIB3YIOTCA NPU PELIEHUH 3a7a4 €CTECTBEHHO-HAYYHOIO
[IUKJIa, B YACTHOCTHU (PU3MYECKUX 3a/a4.

Lens ocBOoeHMS TporpaMMbl yueOHOro Kypca «I'eoMeTpusi» Ha yriiyOinEHHOM YpOBHE
— pa3BUTHE MHAMBUAYAIbHBIX CIIOCOOHOCTEH OOy4YarOUIMXCS MPU U3YYEHUU T€OMETPHH,
KaK COCTaBismolIe mpenMmeTHol obOmactu «Marematuka W uH(OpMaTHKa» yepe3
oOecrieyeHUe BO3MOXKHOCTH TPUOOpPETEHHUs U HCMOIb30BaHUA Oosiee TIIyOOKUX
r€OMETPUYECKUX 3HAHUW U JEUCTBUM, CTICHU(PUUHBIX T€OMETPUH, U HEOOXOJIUMBIX IS
YCIEIIHOTO  NMPO(ECCUOHANIBHOTO  00pa30oBaHUs, CBSI3aHHOTO C  HCIOJb30BAaHUEM
MaTE€MAaTHUKH.

[IpuopuTeTHBIMH  3aZlayaMH  Kypca T€OMETpUM Ha YriayOJE€HHOM  ypOBHE,
PaCHIMPSAIONIMMY U YCUJIMBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBISIOTCS

pacIIMpeHNEe INPEJICTAaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYJIBTYpbl U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE MPEACTABIECHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIUX
MaTEMaTUYECKUX MOJEIAX, IO3BOJISIOIIMX OINMUCHIBATH W H3ydaThb pas3HbIC SIBICHUS
OKpYXXaIoLEro Mupa, 3HAHME IOHATUHHOrO ammapara no pasgeny «Crepeomerpus»
y4eOHOT'0 Kypca T€OMETPHUH;

(GopMupoBaHUE YMEHHS BIAJETh OCHOBHBIMHU MOHSITHSMH O IPOCTPAHCTBEHHBIX
¢urypax ¥ UX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TeopeM, (GOpMyl U yMEHHE HX
OPUMEHATh, YMEHHS JIOKa3bIBaTh TEOPEMBbl M HAaXOJUTh HECTAHIAPTHBIE CIIOCOOBI
peleHns 3a1ay;

(GopMupoBaHUE yMEHMs PACIIO3HABAaTh HAa YEPTEkKax, MOJCIAX U B PEAIbHOM MHpE
MHOTI'OTPaHHUKH U Te€Jla BpalleHUsl, KOHCTPYUPOBATh N'€OMETPUYECKUE MOJIEIIH;

(GopMupoBaHHEe TOHMMAaHUS  BO3MOXHOCTH AKCHMOMATHMYECKOTO  IMOCTPOCHHUS
MaTeMaTUYeCKUX Teopui, (OpMUPOBAHME TOHHUMAHUS POJIM AKCUOMATHKH TpHU
MIPOBEJICHUY PACCYKICHUM;

GopmMupoBaHue yMEHHs BIaJETh METOJAaMH JOKA3aTEIbCTB M aJrOPUTMOB PEIICHHUS,
YMEHHs WX NPHUMEHATH, NPOBOAWUTH JOKA3ATEIBHBIE PACCYXKIECHUA B XOJE PELICHUS
CTEpPEOMETPUYECKUX 3aJad W 3a7ad C NPAKTHYECKUM CoAepKaHueM, (HOpMUpOBaHUE
IIPEICTABICHNS O HEOOXOJMMOCTH JOKAa3aTelbCTB NMPU OOOCHOBAHMM MAaTEMaTUUYECKHUX
YTBEPKIAEHUN U POJIM AKCHOMATHKH B IIPOBEIECHUH ACAYKTUBHBIX PACCYKICHNN;

pa3BUTHE U COBEPILICHCTBOBAHME HMHTEJUIEKTYyaJIbHBIX MU TBOPYECKUX CIIOCOOHOCTEMN
oOy4aromuxcs, 03HaBaTEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUIEHUS, UHTEPECA K U3YUEHUIO T€OMETPUN;



(opMupoBaHUE (PYHKIMOHAIBHONW T'PAMOTHOCTH, PEJIEBAHTHONW T'€OMETPUH: YMEHHUS
pacno3HaBaTh MPOSIBJICHUS T€OMETPUUYECKUX MOHITHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CHUTYyallUsX W MPU HU3YYEHUU JPYTUX YUEOHBIX MPEAMETOB,
[IPOSIBJICHUSI 3aBUCUMOCTEH U 3aKOHOMEPHOCTEM, MOIEIMPOBAHUS PEAJIbHBIX CUTYyalLlUM,
MCCJIEeI0BaHUS MIOCTPOECHHBIX MOJIENIeH, HHTEPIPETALUU MTOIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUSIMHU yueOHoro kypca «l'eomerpus» B 10-11
kiaccax aBisitorces: «lIpsiMble U TIIOCKOCTH B IpOCTpaHCTBE», «MHOrorpanHukmn», «Tena
BpalieHus», «BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/[BHXKEHUS B MPOCTPAHCTBEY.

CdopmynupoBannoe Bo @DI'OC COO TpeboBaHHME «YMETh OIEPUPOBATH
HNOHSTUSIMUY», PEJIICBAHTHBIMU T€OMETPUU Ha YrIyOnEHHOM ypoBHe 00yuyeHuss B 10-11
KJaccax, OTHOCUTCS KO BCEM COJAEpXKaTeNbHBIM JIMHUSM yuyeOHOro Kypca, a
(dopMUpOBaHUE JIOTMUECKUX YMEHHUH pacrpeienseTcss HE TOJIbKO MO COAEp:KaTeIbHbIM
JUHUSM, HO W To rojgam oOyuenus. CopaepkaHue oOpa3oBaHHs, COOTBETCTBYIOLIEE
OpeIMETHBIM  pe3ysibTaraM  ocBoeHMsi  DexepanbHOl  pabouedl  IPOrpammbl,
pacnpeenEHHBIM 10 Toj1aM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM
OCHOBHBIM, MPUHIIMITHATBHBIM BOIpOCaM 00yd4aroluecs o0pamaiuch HEOAHOKPATHO. JTO
MO3BOJISIET OPraHU30BaTh OBJAJCHHE TEOMETPUUYECKUMHU TMOHATUSMHU M HAaBBIKAMU
MOCJIEIOBATENIbHO U TOCTYMATENbHO, C COOJIOJEHUEM MPUHIUIA MPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKJIIOYATh B OOILIYyI0 CHUCTEMY TE€OMETPUYECKUX TMpeACTaBICHUMN
oOy4aroImuxcs, pacimpss u yrayonsisa e€, o0paszysi IpOYHbIe MHOKECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHUIO TEOMETPUU HA YIITyOJEHHOM YPOBHE MO3BOJISET:

co3aaTh ycinoBus ais auddepeHuranud oOydeHusl, MOCTPOCHUS WHIWBUIYATbHBIX
oOpa3oBaTelbHBIX MporpamMM, OOECIeunuTh YrayOJE€HHOE H3YYEHHE TEeOMETPUHM Kak
COCTaBJISIONICH yueOHOTO IpeaMera «MaremaTukay;

MOJIFCOTOBUTHh OOYYAIOIIUXCS K MPOJIOJDKCHUIO HM3YUYEHUS MATEeMAaTHKU C Y4YETOM
BbIOOpa Oynymied mpodeccuu, obOecmeynmBas MPEEMCTBEHHOCTh MEXIy OOIUM M|
npodeccroHaIbHBIM 00pa30BaHUEM.

Ha wmsyuenue yueOHoro kypca «l'eomerpusi» Ha yriayOJa€HHOM ypOBHE OTBOAMTCS
204 gaca: B 10 xmacce — 102 gaca (3 ygaca B Hegemo), B 11 kimacce — 102 gaca (3 gaca B
HEJIEJIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE MOHATUS CTepeoMeTpuu. Touka, mpsMasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATHYECKOM MOCTPOCHUU CTEPEOMETPUM: aKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX.

B3anMmHOE  pacnonokeHuWe  HpsAMBIX B NIPOCTPAHCTBE:  IEPECEKANOLIUECH,
napajuielbHble M CKpelIuBaromuecs npsiMbie. [Ipu3HaKu CKpEeNMBarOIMXCS MPSAMBIX.
[TapannenbHOCTh TPSAMBIX M TUIOCKOCTEH B MPOCTPAHCTBE: MapaljieJbHbIE TPSMBbIE B
MPOCTPAHCTBE, MAPAUIENIBHOCTh TPEX MPSMBIX, NAPAJUIEIBHOCTh MPSIMOM U TUIOCKOCTH.
[lapannenbHoe M LEHTPAIbHOE MNPOEKTHUpPOBaHUE, U300paxkeHue ¢uryp. OCHOBHbIE
CBOICTBa MapajuleNIbHOIO MpoeKTHUpoBaHus. WM3o0paxenue Quryp B mnapamieabHON
OpPOEKIMU. YTJbl C COHANpaBJICHHBIMU CTOPOHAMH, YroJ MEXAY NpsIMbIMU B
npoctpaHcTBe. [lapannenpHOCTh IUIOCKOCTEH: NapajuielibHbIe IUIOCKOCTH, CBOMCTBa
napajuieNbHbIX TIockocTed. Ilpocrelimne mpocTpaHCTBEHHBIE (DUTYPHI HA IUIOCKOCTH:
TeTpa’ap, Napajuieenunes], HOCTPOEHUE CEUCHHIA.

[TepieHAUKYJISIPHOCTh TMPSIMOM M IUIOCKOCTH: TEPHEHIUKYISIPHBIE TMpPSMBbIE B
IPOCTPAHCTBE, MPSMBIE IMAPAJUIEIbHbIE U TEPHNECHANKYISIPHBIE K IUIOCKOCTH, IMPU3HAK
NEPNEHAUKYISIPHOCTA TPSIMOM M TUIOCKOCTH, TEOpEMa O MPSAMOW MEpPIEeHIUKYISIPHOU
IIOCKOCTH. OpTOroHajabHOE MPOEKTHUpOBAaHHWE. llepneHauKynsip W  HaKJIOHHBIE:
pPacCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM A0 IUIOCKOCTH, MPOEKLIHS
burypsi Ha MJIOCKOCTb. [lepnieHIUKYISIPHOCTD MJIOCKOCTEM MpU3HAK
NePHEHIUKYISIPHOCTU ABYX MIocKocTeil. Teopema o TpEX nmeprneHanKyaspax.

Yriael B IMPOCTPAHCTBE: Yrod MEXKAY NPAMOM U IUIOCKOCTBIO, JIBYTPAaHHBIN YTOI,
JIMHEHHBIA yroJl ABYIpaHHOro yria. TpéXrpaHHbli M MHOrorpaHHbie yribsl. CBolcCTBa
IUIOCKUX YIJIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKMX U JBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO yIJia.

MHororpaHHuKH

Buapel MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: Nn-yronpHas npusma,
mpsiMass. Y HaKJIOHHAs TPU3MbI, OOKOBasi W TIOJIHAA TIOBEPXHOCTh TPHU3MBIL.
[Tapamnenenunen, NpsAMOYTOJbHBIA MapaJuIeIeNUIIe] U €ro cBoicTBa. Kparuaimue mytu
Ha T[OBEpXHOCTHM MHororpaHHuka. Teopema Oiinepa. IlpocTpaHCTBeHHass Teopema
[Tudaropa. Ilupammma: N-yroinbHas TUpamMuza, NMpaBUIbHAS W yCEUEHHAS] MHUPAMUJIBL.
CaoiicTBa pé€Oep u OOKOBBIX TIpaHeil mpaBWiIbHOW mnupamuabl. [lpaBuiibHBIC
MHOTOI'PaHHUKHW: TPaBWIbHASA IPU3Ma U NMPABUJIbHAS IUPAMUJIA, IPABUIIbHAS TPEYTrOJIbHAA
nMpaMuia W OpaBWIbHBIA  TeTpa’ap, KkyO. IlpeacrtaBieHue O  mpaBHIbHBIX
MHOTOIPaHHUKAX: OKTa’Ap, JOJCKAIP U UKOCABIP.

Boluncnenue 351€eMEHTOB MHOTOIPAaHHUKOB: péOpa, auaroHanu, yriabl. Ilinomans
OOKOBOI MOBEPXHOCTH M MOJHON MOBEPXHOCTH MPSIMOIM MPHU3MBbI, IUIOINIAb OCHOBAaHMUIA,



TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsMOU mpusmbl. [Inomaas OOKOBOM MOBEPXHOCTH U
[IOBEPXHOCTH IIPAaBUWIBLHOM NMUPAMUBI, TEOPEMA O IUIOIIAAN YCEUEHHON TUPAMULBI.

CumMmeTpust B IPOCTPAHCTBE. DIIEMEHThl CAMMETPHUH MPABUIBHBIX MHOTOIPAaHHUKOB.
CummMmeTpusi B NPAaBWIBHOM MHOTOIPAHHUKE: CUMMETPHUS NMapaJUIEIENUIe1a, CUMMETPHUS
[IPAaBUWIBHBIX IIPU3M, CHMMETPHUs IPAaBUIbHON IMUPAMUBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABIICHHBIE U IIPOTUBOIIOJIOKHO HAIIPABJICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOPOB. [[€MCTBUS ¢ BEKTOPAMU: CIIOKEHUE U BBIUYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOKEHHME BEKTOpa Ha 4ucio. CBONCTBA CIOKEHHS BEKTOPOB.
CBoiicTBa YMHOXEHHUs BEKTOpa Ha 4ucio. [loHAaTHE KOMIUTaHapHbIE BEKTOpPHI. [Ipr3Hak
KOMIUIAaHAPHOCTH TPEX BEKTOpOB. lIpaBwio mapamienenunena. TeopeMa O pa3ioXeHUU
BEKTOpa MO0 TPEM HEKOMIUIAHApHBIM BeKTOpaM. IIpsmoyronpHas cucrema KOOpAHWHAT B
npoctpanctBe. KoopnuHatel BekTopa. CBsSI3b MEXKIy KOOpJIMHATAMU BEKTOpa H
KOOpJIMHATAMU TOYEK. YTOJ MEk ]y BekTopamu. CKalnsipHOE NPOU3BEIEHUE BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[lonsTHS: MUAMHAPUYECKAs TMOBEPXHOCTh, KOHUYECKas MOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, 00pa3ylolIre noBepxHocTei. Tena BpalieHus: MUINHIP, KOHYC, YCEUEHHbBIN
KOHyc, cdepa, map. B3aumHoe pacnonoxkenue cdepbl M IUIOCKOCTH, KacaTeiabHas
IUIOCKOCTD K cepe. M300paxenue ten BpalieHus Ha MIockocTH. Pa3BépTka muiuHapa u
koHyca. Cummetpus cdepsl U mapa.

O6bEéM. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00BEME MPSIMOYTOJIHHOTO
napasuienenurnena u cienctsus u3 He€. O0bEM NPsSMON U HAKIOHHOM MPU3MBI, IMIUHIPA,
nupaMuabl U KoHyca. O0bEM 1apa U MapoBOro CErMeHTa.

KoMOuHanuu Ten BpaiieHuss 1 MHOTOTpaHHUKOB. [Ipu3Ma, BrucaHHas B LMIUHID,
OMMCaHHAasi OKOJIO nuiuHApa. [lepeceuenue cdepsl u mapa ¢ mwiockocThio. Kacanue mapa
u chepsl mIOCKOCThIO. [loHSATHE MHOTOTpaHHMKA, OMHUCAHHOTO OKOJO cephl, chepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WJIHM TEJIO BPAIECHUS.

[Tnomaas mMOBepXHOCTH MUWIUHAPA, KOHYyCca, miomaab chepsl u e€ yacteit. [logodue
B mnpocTtpadcTBe. OTHOIIEHHEe O0BEMOB, IUIOMIANCH IMOBEPXHOCTEH MOMOOHBIX (uryp.
[IpeoGpazoBanue mogobusi, roMoTeTHs. Pemenune 3a1a4 Ha TIOCKOCTH C UCITOJI30BAaHUEM
CTEPEOMETPUUECKUX METOOB.

[TocTpoeHnue cedeHW MHOTOTPAHHMKOB W TEJ BpAIICHHs: CEYCHHS IWIMHIpA
(mapayineabHO W MEPIEeHIUKYISIPHO OCH), CEUYEHUs] KOHyca (mapajielibHble OCHOBAHUIO U
MPOXOAIINE Yepe3 BEPIINUHY), CEUYCHHs IIapa, METOMbI MOCTPOSHUS CEUCHUN: METOJ]
CJIEIOB, METOJT BHYTPEHHETO MPOSKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIECH TIIOCKOCTH.



BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bexropsl B mpoctpancTBe. Onepauuu HajJ BEKTOpaMHU. BeKTOpHOE yMHOXKEHUE
BEKTOpOB. CBOMCTBAa BEKTOPHOrO0 YMHOEHHA. [IpsAMoOyronpHas cucrteMa KOOpAMHAT B
npoctpaHcTBe. Koopnunatel BekTopa. Pasnoxenue BexkTopa mo 6asucy. KoopaunaTHo-
BEKTOPHBIA METO/I IIPU PEILIEHUU TEOMETPUUECKUX 3a/1a4.

J{BHKeHUsS B IPOCTPAHCTBE

JBrmxenus: mpoctpancTBa. OtoOpaxkenus. J[BrkeHus U paBeHCTBO puryp. OOmue
CBOMCTBA JBWKEHHU. BHAbl JIBWKEHUW: MapajUIEIbHBIM TEPEHOC, LEHTpaJbHAs
CUMMETpHs, 3€pKajibHas CUMMETpHs, MOBOPOT BOKpyr mpsmoil. IlpeoOpa3oBanus
nono6us. [Ipsamas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaxkaaHcKoe BOCIIUTAHHE:

c(OpPMHUPOBAHHOCTh TPAXKAAHCKOM TMO3ZUIIMK OOYyYaIOIIEerocsi Kak aKTUBHOTO M
OTBETCTBEHHOI0 4JIE€HAa POCCHICKOro oOIIecTBa, MPEACTABICHHE O MAaTeMAaTHUYECKHUX
OCHOBaxX (pYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHHUM, MPOUEAYP Tpa)kJaaHCKOTO
oOmecTBa (BBIOOpHI, ONMPOCHI U JPYroe), YMEHHE B3auUMOJIEUCTBOBATh C COLIUAIBHBIMHU
WHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U Ha3HAUCHUEM;

2) maTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUHCKOW TPaKIAHCKOW WJACHTUYHOCTH, YBaXEHHS K
OPOLIJIOMY M HACTOSIIEMY POCCHMCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOILIEHHE K
JTOCTHMKEHUSIM POCCUUCKUX MAaTEMaTUKOB M POCCUMCKOW MaTeMaTUYECKOW IIKOJIBI,
UCITOJIb30BaHUE ITUX JIOCTHKEHUM B APYTUX HAyKaxX, TEXHOJOTUSIX, chepax SKOHOMHUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAaHMS, JTHUYECKOTO I[IOBEJICHMS, CBA3aHHOIO C MPAaKTHYECKUM
OPUMEHEHHEM JIOCTWKEHHII HAyKH M JIESITENBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTONYUBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYAss OCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajladu, pEIICHUM, pPACCYKIECHUH, BOCIHPUUMYHUBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusnueckoe BocmUTaAHME:

c(hOpMHPOBAHHOCTh YMEHUS MPUMEHSATh MAaTeMAaTUYECKUE 3HAHHS B HMHTEpEcax
3I0pOBOTO U 6e30macHoro o0pas3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10POBbIO
(3mopoBoe TMTaHHWE, COAJAHCUPOBAHHBIA PEXHUM 3aHATHH W OTHAbIXa, peryJspHas
¢dusnueckasi akTUBHOCTDH), (PU3NYECKOE COBEPIICHCTBOBAHWE MPH 3aHATHIX CIOPTHUBHO-
03/I0POBUTEIIbHOU JIEATEIBHOCTHIO;

6) TpynoBoe BocnnuTaHme:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IEHHOCTU TPYIOIIO0Ws, UHTEPEC K Pa3IMYHbIM
chepam mpodecCHOHATBLHOW NEATeNTbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
MPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuiel mnpodeccun u
peann30BBIBAaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4ecKoOMy OOpa30BaHHUIO M CaMOOOPa30BaHMIO HA MPOTSIKEHUM BCEU >KU3HU,
FOTOBHOCTh K AKTUBHOMY Y4YaCTHUIO B PEIICHUM MPAKTHUUYECKUX 3a7ad MaTeMaTH4YeCKOU
HaIpaBJICHHOCTH;



7) 3K0JI0rH4ecKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, MOHHMAHUE BIUSHUS COLUAIBHO-
SKOHOMUYECKHUX TMPOIIECCOB HA COCTOSIHUE MPUPOIHON U COLUAIBHOU CpElibl, OCO3ZHAHUE
I00aJbHOTO  XapakTepa HSKOJIOTMYECKUX MpoOJieM, OpHEHTAalusi Ha IPUMEHEHHE
MaTeMaTU4YeCKUX 3HAHUW ISl pelIeHHs 3aJad B 00JIaCTM OKpYXKaloIlled Cpeabl,
IJITAHUPOBAHUE TOCTYINKOB M OIIEHKM HMX BO3MOXHBIX TOCIEICTBUIN IS OKpYXKaromiei
Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHSA HAyKU W OOIIECTBEHHOM MPaKTHUKU, MOHUMAHUE MaTeMAaTHYECKOW HayKH Kak
chepbl 4eIOBEUECKON NESITEIbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAUYUMOCTH JJII Pa3BUTHUSA
IUBWIN3AIlMU, OBJIAJICHUE S3bIKOM MATEMaTUKH M MaTEeMaTUYeCKON KyJIbTypod Kak
CpPEJACTBOM  TO3HAHUS  MHUpPAa, TOTOBHOCTH  OCYIIECTBISITH  MPOSKTHYIO  H
UCCJIE0BATEIBCKYIO ICATEIbHOCTh HHIAUBUYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBbTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JiornyecKkue NecTBUA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMAaTUYECKUX OOBEKTOB,
NOHSTHM, OTHONICHUH MEXAYy TMOHATHIMHU, (HOPMYIUPOBATH OMNpPENENEHUsI TMOHATHIA,
YCTaHABJIMBAThH CYIIECTBEHHBIM MPHU3HAK KiacCU(UKAIIMU, OCHOBAHUS [JIsi 0000IIeHUs U
CpaBHEHHUSI, KpUTEPUU MTPOBOIMMOTrO aHAIIN3a;

BOCIPUHHUMATbH, (HOPMYITUPOBATH U MPEOOPA30BHIBATH CYKICHUS: YyTBEPAUTEIbHBIC U
OTpUIATEIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJIATH MATEMAaTHYECKHWE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TIPOTUBOpPEYHS B
(dakTax, NaHHBIX, HAOIIONCHUSIX U YTBEPKICHUSAX, MIPEJIaraTh KPUTEPUU ISl BBISBICHHUS
3aKOHOMEPHOCTEUN U MPOTHBOPECUMH;

JienaTh BBIBOJIBI C UCMOJIb30BAHUEM 3aKOHOB JIOTUKH, NE€TYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOYECHU N, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

MPOBOJUTh CAMOCTOSITEJIbHO  JIOKA3aTEIbCTBA MATEMATHUYECKUX  YTBEPKIACHUUN
(OpsiMble W OT MPOTUBHOIO), BBICTPAMBATh AapPryMEHTAIUIO, MPUBOAUTH HPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHS M BHIBOIHI;

BEIOWpATh croco0 pemieHuss y4eOHOM 3amadyn (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HamOosiee MOAXOASIIUMN C YUYETOM CAMOCTOSATENBHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKie AeiCTBUSA:

UCIOJb30BaTh  BOMPOCHI KAk  HMCCIENOBATENbCKUNM  MHCTPYMEHT  IO3HAHUA,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIIUE MPOTUBOpEYHE, MpoOJieMy, YCTaHABIMBATDH
HMCKOMOE U JIaHHOE€, OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;



MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA HKCIEPUMEHT, HCCIEIOBAHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBbEeKTa, sBJIEHHUs, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKIy 00BEKTaMU, SIBICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITeIbHO  (OPMYJIUPOBAaTH OO0OOIIEHUS M BBIBOABI MO pe3ylibTaTam
MPOBEAEHHOTO HAOIIOJICHUSI, UCCIIEIOBaHUS, OIICHUBATh JOCTOBEPHOCTh MOJTYyUYCHHBIX
PEe3yIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTUE IIpollecca, a TakKe  BbIIBUTATH
MIPEIOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH AeUIMTHI HHGOPMAIIUU, TAHHBIX, HEOOXOUMBIX JIJIsi OTBETA Ha BOIIPOC U
JUTSL PEIICHUS 3a/1auu;

BBIOMpaTh HMHGOPMAIMIO W3 HMCTOYHUKOB Pa3JIMYHBIX THIIOB, aHAJIMW3UPOBATH,
CHUCTEMATH3UPOBAaTh W HWHTEPHPETUPOBATh MHGOPMAIIUIO PaA3JIMYHBIX BHUIAOB U (PopM
peICTaBICHUS;

CTPYKTYypUpOBaTh HHGOPMAIIMIO, TPEACTaBIATh €€ B Ppa3Iu4HbIX (opmax,
WJUTFOCTPUPOBATH TPpaPUUECKH,

OIICHUBATh HAJEKHOCTh WHGOPMAIMHM 10 CAaMOCTOSITENIBHO CHOPMYITMPOBAHHBIM
KPUTEPHUSIM.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBUs

OO01menue:

BOCIPUHUMATh W (POPMYJIUPOBATH CYKJEHHS B COOTBETCTBUU C YCJIOBHUSIMHU H
HeJIsIMU OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO XOJYy DPEIICHUs 3aJady, KOMMEHTHPOBATh
MIOJIYYEHHBIN PE3yIIbTaT;

B XoJe OOCYXIEeHMs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMbl, perraeMoil 3ajavyd, BBICKA3bIBATh WJCH, HAIICJICHHbIE HA IOUCK PEIICHUS,
COMOCTAaBJSATh CBOM CYXKICHUS C CYXIEHUSMH JPYTUX YYaCTHUKOB JMAjora,
OoOHapy>XMBaTh Pa3IMUUE W CXOACTBO TO3UIMH, B KOPpPEKTHOU (opme (GopmMymnpoBaTh
pa3HOTIIacHs, CBOM BO3PAKCHMUS;

MPEACTABIATh PE3yAbTAaThl PpEIICHUS 3aJadyd, DSKCIEPUMEHTa, HWCCIEIOBAHMS,
MPOEKTa, CAMOCTOSTEIHLHO BEIOMPATh (pOpMAT BRICTYIUICHHS C YYETOM 3a7a4 TIPEe3CHTAIIUN
1 0COOEHHOCTEH ayAuTOPHUH.

PeryjJsiTUBHbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

COCTAaBIIAThH TUIaH, AITOPUTM PEIICHUS 33/1a9d, BBIOUPATH CIIOCOO PEMICHHS C yIETOM
UMEIOMINUXCS  PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(OpMaInu.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:



BJIAJ€Th HABBIKAMHM I[103HABATEJIbHOM pe(IeKCUM KaK OCO3HAHMSI COBEPILIAEMbIX
JNEUCTBUH W  MBICIUTENIBHBIX IPOLECCOB, WX PE3YJbTAaTOB, BIAJETh CIOCOOaMHU
CaMOMPOBEPKH, CAMOKOHTPOJS NpoLecca U pe3ysibTara pelieHus MaTeMaTH4eCcKON
3a/1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPU PEIICHUH 33a]a4H, BHOCUTh
KOPPEKTUBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, NAHHBIX, HAWIECHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3yibTaTa ILEJIU U YCIOBUSAM, OOBSICHATh MNPUYUHBI
JOCTUXKEHUSI UM HEJOCTUKEHUS Pe3ybTaTOB JESITEIbHOCTH, HAXOAUTh OLIMOKY, AaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

MOHMMATh ¥ UCTOJIb30BaTh MPEUMYINECTBA KOMAaHAHONW U WHAMBHIYaTIbHON paOOTHI
pU pelIeHU y4eOHBIX 3a/1a4, IPUHUMATh eI COBMECTHOM J1€ATeNbHOCTH, INIAHUPOBATh
OpraHu3aldi0 COBMECTHOW paboThl, pacnpenensTh BHABI padoT, JOroBapUBAThCS,
00CyXaTh MPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBAaTh B TPYIIOBbIX (opmax paboTbl (0OCyXkaeHUs, OOMEH MHEHHI,
«MO3TOBBIE IMITYPMBI» W WHBIC), BBITIOTHATH CBOIO YacTh PaOOTHl U KOOPAHMHHUPOBATH CBOM
JEUCTBUSL C JPYTMMH WICHAMH KOMaH]Ibl, OIICHMBATh Ka4eCTBO CBOEro BKJaJa B OOLIUi
HOPOAYKT IO KPUTEPUAM, C(HOPMYJIMPOBAHHBIM yUYACTHUKAMH B3aUMOIEHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy 10 kinacca oOyvaromuiicst HAy9UTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TOHATHUSMH CTEPEOMETPUH TPHU PELICHUU
3a/1ay ¥ MPOBEJICHUY MAaTEMATHYECKUX PACCYKICHU;

e TMPUMEHATH AaKCHOMBI CTEPEOMETPUM M CIEJICTBUA W3 HUX TPU pEHICHUU
reOMETPUYECKUX 3a/1a4;

e KJIACCH(PUIIMPOBATH B3aMMHOE PACIOJOKEHHE TPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEHN B MPOCTPAHCTBE, NMPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATHIMH, CBSI3aHHBIMH C YIJIaMH B TIPOCTPAHCTBE:
MEXIy NPSIMBIMHU B IPOCTPAHCTBE, MEXKy IPSIMOM U MJIOCKOCTHIO;

e CcBOOOJHO OTMIEPUPOBATH MOHITHIMHU, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (MpU3Ma, MTUPAMHJA,
IPSIMOYTOJIBHBIN NapajuieNenumne, Ky0);

e KJACCH(PUITMPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS TS KJIacCU(UKAIIHH;

e CBOOOJHO ONEPUPOBATH MOHSATUSMHU, CBSI3AHHBIMH C CEYCHHEM MHOTOTPAHHHKOB
IUIOCKOCTBIO;

e BBINOJHATH MapalieIbHOE, LEHTPAIBHOE M OPTOrOHAIBHOE MPOECKTUPOBAHUE
duUryp Ha MJI0CKOCTb, BBIIOJIHATH H300paKeHUs1 (PUTYp HA TIOCKOCTH;



CTPOUTh CEYEHUS] MHOTOIPAHHUKOB PpAa3JMYHBIMU METOJIaMH, BBIIIOJIHATD
(BBIHOCHBIE) TUIOCKHE YEPTEXKH W3 PUCYHKOB HPOCTHIX OOBEMHBIX (DUTYp: BHI
CBepxy, cOOKY, CHU3Y;

BBIUMCIATh IUIOMIA[IM TOBEPXHOCTEM MHOTOIPAaHHUKOB (TIpHU3Ma, MNUpamMuia),
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO ONEPUPOBATH MOHSATHSAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBI;

CBOOOJHO  ONEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM MU
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITMOJHSATH JACHCTBUS HAJl BEKTOPaMU;

pemarh 3a7aud Ha JI0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOUICHUH U HaXOXIACHHUE
r€OMETPUYECKUX BEJIMYUH, MPUMEHSS U3BECTHbIE METOJbl MpPHU PEIICHUU
MaTEMaTUYECKUX 3aa4 MMOBBIIIEHHOTO U BHICOKOTO YPOBHS CIOKHOCTH;
OPUMEHSATh  MPOCTeHIne  MporpaMMHBIE  CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, MPEOOpPa3OBBIBATH M MHTEPIPETUPOBATH  MHPOPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (UTYpax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX;

IOPUMEHATh IOJIyYEHHbIE 3HAHUS Ha IpPAKTUKE: CPAaBHUBATh W AHAIM3UPOBATH
pealibHble CHUTYyallMM, TNPUMEHSATh H3YyYEHHBbIE IOHATUS B Ipoliecce IOHCKa
pelieHuss MaTeMaTHYecKd C(HOPMYJIHPOBAHHONM MpOOJIEMBbl, MOJAEIUPOBATH
pealibHble CUTYalluH Ha S3bIKE T€OMETPUHU, UCCIIE0BATh TOCTPOCHHBIE MOJENN C
UCMOJIb30BAaHUEM T'€OMETPUUECKUX IMOHATHM U TeopeM, ammapaTa aiareopsl,
pelats NPaKTUYECKHUE 3a/ladM, CBSI3aHHBIE C HAXO0XKIEHUEM TI'€OMETPUUYECKUX
BEJIMYUH;

UMETh IPEJICTaBIECHUsI 00 OCHOBHBIX ATalax pa3BUTHs T€OMETPUU KaK COCTaBHOM
yacTu (yHIaMEHTa pPa3BUTHS TEXHOIOT .

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO  ONEPHPOBATH TMOHATHSAMH, CBS3aHHBIMH C  I[WJIMHJIPUYECKOM,
KOHUYECKOH U ChepruecKor MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI TTOTYICHHUS;
OTEpUPOBATh TOHATHUSMHU, CBSI3aHHBIMU C TEJaMU BpAICHUSA: I[HJIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Teja BpamieHus (UUIUHApP, KOHYC, chepa W 1map) M OOBSICHATH
CIIOCOOBI TTOTYUYEHUS TEN BPAICHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE CHEPhI U MIIOCKOCTH;

BBIYUCTISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallleHUs, OOBEMBI U
TUTOIIAIM TTIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAICHUS, TCOMETPUUIECKUX TEI
C mpuMeHeHneM Gopmyi;

CBOOOJTHO OMEPUPOBATH TMOHATHSAMH, CBS3aHHBIMH C KOMOWHAITUSMH —TeJ
BpalllecHWsI W MHOTOTPAHHWKOB: MHOTOTPAaHHWK, BIHUCaHHBIA B chepy



ONMMCAHHBIA OKOJO cdepbl, cdepa, BOUCAHHASA B MHOTOIPAHHUK WU TEJNO
BpalllCHHUS;

BBIUMCISATh COOTHOIIEHUS MEXIY IUIOMAAIMH TOBEpPXHOCTEH M 0o0BEMaMu
IMOJOOHBIX TEII;

U300paXkaTh U3ydaemble (PUTYpPBHI, BBINOIHATH (BHIHOCHBIE) IJIOCKUE YEPTEKHU U3
PUCYHKOB TMpPOCTBIX OOBEMHBIX (GUTYp: BHUJA CBEpXy, COOKY, CHHU3Yy, CTPOHUTH
CEYEHMsI TeJl BpallleHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M  MPEeOOpPa3oBbIBaTH  MHPOPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaXx;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITMIOJHAThH OMEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPUHAT;

pemiatb reOMETPUYECKHUE 3a/laud Ha BBIYHMCIEHUE YTIJIOB MEXIY MPSMBIMH U
IUIOCKOCTSIMU, BBIYMCIICHUE PACCTOSHHUA OT TOYKU JI0 TJIOCKOCTH, B IEJIOM, HA
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a TPU PEILICHUU;

CBOOOJTHO ONEPUPOBATH MOHATUIAMHU, CBSI3AHHBIMHU C JIBUKEHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUM;

BBITIOJIHATD M300payK€HUs] MHOTOI'PAaHHUKOB U TeJl BpallleHUsl IpU NapajjieIbHOM
NEPEHOCE, LEHTPAJbHOM CHMMETPHUH, 3€PKaJIbHOM CHMMETpPUH, IPU IOBOPOTE
BOKPYT IPsIMOM, ITpeoOpa3oBaHus 0100us;

CTPOUTh CEUEHUS MHOIOTPAaHHUKOB M TEJ BpAUICHUA: CEUEHUS LMIMHAPA
(mapajuleIbHO W NEPHEHAMKYJSIPHO OCH), CEYEHMsI KOHyca (IapajuleibHbIe
OCHOBaHHIO U MPOXOALINE YEpPE3 BEPLUINHY ), CEUEHUS 11apa;

UCII0JIb30BaTh METObI IOCTPOEHUS! CEUEHUI: METOJI CJIEN0B, METOJl BHYTPEHHETO
IPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH IIJIOCKOCTH;

JOKa3bIBaTh FEOMETPUUECKNE YTBEPKICHHUS;

OPUMEHATh IeoMeTpuyeckue (PakTbl A PEIIEHUs CTEPEOMETPUUYECKHX 3azad,
[PEANONAraluX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBUS IPUMEHEHHUS
3a/1aHbI B IBHOW U HESIBHOH (hopme;

pemarh 3a7a4yd Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOUIEHUI M HaXOXIACHHUE
Tr€OMETPUYECKUX BEINYNH;

OPUMEHATH IPOrPaMMHBIE CPEACTBA U SJEKTPOHHO-KOMMYHHMKAIMOHHBIE CHCTEMBI
IPH pELIEHUN CTEPEOMETPUUECKHUX 3a/1a4;

OPUMEHATh INOJYYCHHbIE 3HAHMS HAa NPAKTUKE: CPAaBHMBATh, AHAJIU3UPOBATH U
OLICHMBAaTh pEAJbHBIE CHUTyalllH, MPUMEHSTh H3Y4YEHHbIE MOHATHS, TEOPEMBI,
CBOWCTBAa B MpoIlecCe MMOHCKA pEHICHUS MaTeMaTU4ecKd CGHOpMYyTUPOBAHHOM
MpoOJeMBbl, MOJEIUPOBATh pEATBHBIE CHTyallud Ha S3bIKE TI'€OMETPHH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM F€OMETPUUECKUX TTOHATHIMA
U TEOopeM, amnmapara ajreOpbl, pellaTbh MPAaKTHUYECKHE 3aJlayd, CBS3AHHBIE C
HAXO0XKJIECHUEM T€OMETPUUECKUX BEJIMYUH;



e UMETh NpeACTaBiICHUs 00 OCHOBHBIX dTalax pa3BUTHS T€OMETPUU KaK COCTaBHOMU
yacTu (hyHJaMEHTa pa3BUTHS TEXHOJIOTH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No HaunmenoBanue pa3aejioB 4 TeM - (undpossie) Buabl 1eATeIbHOCTH
n/m | NporpamMmsl Bcero 2 o E E 2 E o0pa3oBaTe/ibHbIE o0yyarommxcs ¢ y4eToMm padouei
= 28 = £ .8 pecypesi NMpOorpaMMbl BOCIIUTAHHS
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1 BBenenue B ctepeoMeTpuio 23 1 DOpMHUpPOBAHUE YMEHUS PaCIO3HaBaTh
B ] Ha 4YCpTeXKax, MOACIAX U B pCalbHOM
2 3aMMHO€ PACHOJIONKEHNE NIPAMBIX B 6 1 https://resh.edu.ru/sublectlles | \iyne  MHOrOrpaHHMKH M TeNa
HPOCTPAHCTBE SON/4756/ BpAILIEHHS;
[TapannenbHOCTB NPSIMBIX U INIOCKOCTEH pacipeHne TIpCACTABIICHIA 0
3 8 FeOMETpUM  KaK  4acTM  MHUPOBOH
B MPOCTPAHCTBE
KyJIbTYpbl U ()OPMHUPOBAHHE OCO3HAHHUS
4 [lepnieHTUKYISIPHOCTD MPSMBIX U o5 https://resh.edu.ru/subject/les | B3AUMOCBSI3H reOMeTpUH c
TUTOCKOCTEH B MMPOCTPAHCTBE son/4756/ OKPYXKQIOIIHM MHPOM; (hopMEpOBAHHE
MPEACTaBICHUST O MPOCTPAHCTBEHHBIX
VYTIIBI 1 paccTOSTHUS 16 burypax KAK o T —
MHOFOFpaHHI/IKI/I 7 1 MaTEMATHYECKUX MOIEIIAX,
IMMO3BOJIAIONIUX OIIUChIBATH MW H3Yy4aTb
BekTopsl B mpocTpaHcTBE 12
pa3HbIC SIBJICHUS OKPYKAIOIIEr0 MHpA,
3HAHHE TOHATUHHOIO amrmaparta I10
pazmeny «CrepeoMeTpus» y4eOHOTO
Kypca reOMeTpHH;
I'paiknanckoe BocNUTAHHE:
(hopMUpOBaHUE TPAKIAHCKON TTO3UIIUN
00yJaromerocst Kak akTHBHOTO U
OTBETCTBEHHOIO YJICHA POCCHICKOro
8 IloBTopenue, 0606HICHI:IG u 5 2 00111eCTBa, IPEICTABICHUE O
cUcTeMaTu3alus 3HaHUH MaTeMaTHYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS Pa3THIHBIX
CTPYKTYD, SIBICHUN, IPOLEAYD
TPaXKIaHCKOTO 00IIecTBa (BHIOOPHI,
OTIPOCHI U JIPYTOE), YMEHHUE
B3aHMOH6ﬁCTBOBaTL C coMaJIbHbBIMH
HWHCTUTYTaMU B COOTBETCTBUU C UX
(I)YHKI_[I/IFIMI/I 1 HA3HAYCHHUEM,




IIaTrpuoTnyeckoe BoCIMTAHHE:
MPOSBIICHUE UHTEPECA K TIPOILIOMY U
HACTOALLIEMY POCCUICKOM MaTEMAaTUKH,
[IEHHOCTHBIM OTHOIICHUEM K
JIOCTHKEHUSIM POCCUUCKUX
MaTEMaTUKOB U POCCUUCKOMN
MaTEMaTHYECKOMW IIKOJIbI, K
HCIIOIB30BAaHUIO 3TUX JIOCTH)KEHUH B
JIPYTHUX HayKax W MPHUKIAIHBIX chepax.
JyXOBHO-HPAaBCTBEHHOE BOCTIMTAHUE:
OCO3HAHUE TYXOBHBIX LIEHHOCTEN
poccuiickoro Hapoja, GopMUpOBaHHUE
HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO
TTOBEJICHU S, CBSI3aHHOT'O C
MPaKTHYECKUM TPUMEHEHUEM
JIOCTIDKEHUN HAYKU U AEATEIHHOCTHIO
y4€HOTr0, OCO3HAHNE JINYHOTO BKIIAJ1a B
MOCTPOEHUE YCTONYUBOTO OyIyIIEro;
JcTeTH4YecKoe BOCNUTAHUE:
CIocOOHOCTh K SMOLIMOHAIEHOMY H
3CTETUYECKOMY BOCIIPUSTHIO
MaTeMaTU4YeCKHX 00HEKTOB, 3a/ad,
pelIeHU, paccyXIeHUN; YMEHUIO
BHUJIETh MaTEMaTU4YECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.
Du3nyecKoe BOCHUTAHUE:
(hopMHUpOBaHUE YMEHUS TPUMEHSITH
MaTeMaTUYECKUE 3HAHUSI B HHTEpECaX
3I0pOBOrO M 6e30macHoOro oopasa
’KU3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0pPOBEIO (3[I0OPOBOE MMUTAHNE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUHN H
OTJbIXa, perynsipHast pu3mueckas
aKTUBHOCTB), PU3NIECKOE
COBEPILIECHCTBOBAHUE IIPU 3aHATUAX
CIIOPTUBHO-03A0POBUTENBHOMN

NI TENbHOCTHIO;

TpyaoBoe BocIUTAHHUE: TOTOBHOCTH K
TPYAY, OCO3HAHUE LIEHHOCTH
TPYAOIIOOUSI, UHTEPEC K PA3THYHBIM




cepam npodecCHOHATBHON

NI TEILHOCTH, CBSI3aHHBIM C
MAaTEMaTUKOW U €€ MPUIIOKEHUSAMH,
YMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOP
Oynynieii mpoheccuu U pean30BbIBaTh
CO6CTBCHHI>IC JKHN3HCHHBIC I1JIaHbI,
TOTOBHOCTH U CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U
camMo00pa30BaHHUIO Ha MPOTSHKEHUH BCei
JKU3HU, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEUICHUU TPAKTUYCCKUX
3a71a4 MaTEMaTUYECKOU
HaIPaBJICHHOCTH;

IK0JIOTHYECKOE BOCTIUTAHNE:
(hopMHUpOBaHHUE IKOJIIOTUICCKON
KYJIbTYpPbI, TIOHUMAaHUC BIIUAHUA
COLIMATbHOPKOHOMHYECKHUX MPOIIECCOB
Ha COCTOSIHHE MPUPOJIHON U COLIMATBLHOU
cpenpl, 0OCO3HAHUE III00aTHFHOTO
XapakTepa dKOJIOTHYEeCKHX mpodiem,
OpHEHTAaNHs Ha PIMEHEHUE
MaTEeMaTHYEeCKIX 3HAHUH [T perieHus
3a/1a4 B 00J71aCTH OKPYKAIOIIEeH Cpebl,
TJIAHUPOBAHWE TIOCTYIIKOB M OI[EHKH HX
BO3MOJKHBIX TIOCIECTBUH IS
OKpPYXaroLIel Cpelibl;

LeHHoCTH HAYYHOT0 MO3HAHMA:
(hopMUpOBaHUE MUPOBO33PEHIIS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH H
00IIIeCTBEHHON TTPAKTUKY, TOHUMAaHUE
MaTeMaTH4YeCKOH HayKH Kak cepsl
YENTOBEYECKOH e TeIbHOCTH, ITAIIOB e
Pa3BHUTHUS ¥ 3HAYUMOCTH JIJISl pa3BUTHUS
[IUBUJIN3AIMH, OBJIAJICHUE SI3BIKOM
MaTeMaTHKHA U MaTEMaTHIECKOH
KYJIbTYPO# KaK CPEJICTBOM IMO3HAHUS
MHUpPa, TOTOBHOCTb OCYIIECTBIISTh




MIPOEKTHYIO U UCCIIEA0BATENBCKYIO
JIeSITENbHOCTh UHANBUYaTIbHO U B
TpyIIe.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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11 KVIACC

n/n

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

KoaudecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue

padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Buabl gesiTeibHOCTH 00y4aKOIINXCS
¢ yueToM padoyeii IporpaMmsl
BOCIIUTAHUS

AHanuTndeckas reoMeTpus

15

[EEN

[ToBTOpenue, 06o0IIEHNE 1
CHUCTEeMaTH3allusl 3HAHUI

15

[EEY

O6bEM MHOTOTpaHHUKA

17 1

Tena BpameHus

24

[Tmomanyu moBepXHOCTH U 0OBEMBI
KPYTJIBIX TEJ

JBrkeHust

[ToBTOpEHUE, 000OIICHNE 1
CHCTEMAaTH3aLMs 3HAHUI

17 2

®dopMupoBaHHE YMEHUSI paclio3HaBaTh Ha
yepTexax, MOJENSIX U B pealbHOM MHpE
MHOTOTPaHHUKH ¥ TeJa BPAICHHUST,
pacuMpeHre MpeACTaBIeHUs] 0 TeOMETPUH
KaKk YacTH MHPOBOW  KYIBTYPbl H
(dbopMHpOBaHHE OCO3HAHUS B3aMMOCBSI3H
TEOMETPUM C  OKPYXKAIOIIUM  MHPOM;
bopmupoBaHue MIPE/ICTABIICHUS 0
IOPOCTPAHCTBEHHBIX  (Urypax Kak o
BRKHEHIINX MaTEMAaTHYeCKUX MOJIENsX,
NO3BOJIIONIMX ~ ONHMCHIBATH M M3y4aTh
pasHbIe SIBJICHHS OKPYKAIOIIEro MHpa,
3HAHME TIOHATHWHOTO arapara 1o pasaery
«CrepeoMeTpus» y4eOHOTO Kypca
T€OMETPHH;

I'paknanckoe BocnuTaHHe:
(bopmMHEpOBaHHE TPAKIAHCKOMN MTO3NIHN
00yJaromerocst Kak akTHBHOTO U
OTBETCTBEHHOT'O YJEHA POCCUICKOTO
o011ecTBa, MPeACTaBICHIE O
MaTeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHHS Pa3INYHBIX CTPYKTYP,
SIBJICHHH, ITPOLIEYP IPaKIaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U APYTOE),
YMEHHE B3aUMOICHCTBOBATh C
COIMAJIbHBIMA MHCTHTYTaMH B
COOTBETCTBHU C UX (PYHKIUSIMU H
Ha3HaYCHHEM;

IaTpuoTHyeckoe BOCIMTAHME:
IPOsIBJIEHHE MHTEPECa K MPOLLIOMY H




HACTOALLIEMY POCCUICKOM MaTEMAaTUKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTUXKECHUSIM
POCCUHCKUX MAaTEMaTHUKOB U POCCUICKON
MaTEMaTHYECKOW IIKOJIbI, K
HCIIOIB30BAaHUIO 3TUX JIOCTH)KEHUH B
JIPYTHUX HayKax W MPHUKJIATHBIX chepax.
JyXOBHO-HPAaBCTBEHHOE BOCTIUTAHUE:
OCO3HAaHUE TYXOBHBIX LIEHHOCTEN
poccuiickoro Hapoja, GopMUpoBaHHUE
HPaBCTBEHHOT'O CO3HAHUS, ITHUECKOTO
MTOBEICHMUS, CBI3AHHOTO C TIPAKTUICCKIM
MIPUMEHEHUEM JIOCTHKCHUN HAYKH U
JIeSITeNTbHOCTHIO YUEHOT0, OCO3HAHUE
JIUYHOTO BKJIAJIa B TIOCTPOEHHUE
YCTOMYUBOTO OYIyIIEro;

JcTeTHYECKOEe BOCNIUTAHNUE: CIIOCOOHOCTh
K SMOITHOHAIEHOMY U 3CTETHIECKOMY
BOCIPHATHIO MATEMAaTHIECKUX 00BEKTOB,
3aj1a4, pelieHui, pacCcyk1IeHUI; yMEHUIO
BHJIETh MaTEMATUYECKUE 3aKOHOMEPHOCTH
B HCKYCCTBE.

dDu3uyecKkoe BocnuTaHue: GopMUpoBaHUE
YMEHUS IPUMEHATh MATEMATUYECKHE
3HAHUS B UHTEPECAX 3J0POBOrO U
Oe3omacHOro 0opasa KM3HH,
OTBETCTBEHHOE OTHOLLIEHUE K CBOEMY
3I0POBBIO (3/I0POBOE TUTAHUE,
cOQTaHCHPOBAHHBIN PEKHUM 3aHATHN U
OTJIbIXa, perynsipHast (pu3mueckas
aKTUBHOCTB), PU3NIECKOE
COBEPIIECHCTBOBAHUE IIPU 3aHATUAX
CIIOPTUBHO-03A0POBUTEIBHON

NI TENbHOCTBIO;

TpyaoBoe BoCIMTAHHME: TOTOBHOCTH K
TPYAY, OCO3HAHKE [IEHHOCTH TPYIOTIO0HS,
WHTEpEC K pa3uvHbIM chepam
po¢)eCCHOHATBHOMN IeSTENTbHOCTH,
CBSI3aHHBIM C MATEMAaTUKOU U €&
MPUIOKEHUSIMU, YMEHUE COBEPIIATh
OCO3HAaHHBIH BBIOOp OyaymIei mpodeccuu u




pean30BBIBaTH COOCTBEHHBIC )KU3HEHHBIC
TUTaHBl, TOTOBHOCTH M CIOCOOHOCTD K
MaTeMaTHYeCKOMY 00pa30BaHUIO U
camMo00pa30BaHHUIO Ha MPOTSKEHUH BCEi
JKHU3HHU, TOTOBHOCTH K aKTUBHOMY Yy4aCTUIO
B pELlIeHNH MPaKTHUYECKUX 3a/1a4
MaTeMaTU4YeCKOl HalpaBJIeHHOCTH;
JK0JIOTHYeCKOe BOCTIMTAHNE:
(hopMHpOBaHKE IKOIOTUIECKOH KYIbTYPHI,
IIOHUMAaHUEC BIIMAHUA
COLIMAJIbHOPKOHOMHYECKUX IPOIIECCOB Ha
COCTOSIHHE MPUPOJHON U COLIMAIIBHOM
Cpeibl, 0OCO3HaHUE IIT00ANBHOIO XapaKTepa
9KOJIOTMYECKHUX TPOOJIeM, OpHEHTANINA Ha
IMIPUMEHCHUEC MATEMATUICCKUX 3HAHUH I
perieHus 3a7a4d B 00JaCTH OKpYy>Karomeit
Cpenpl, IUTAHUPOBAHHUE ITOCTYIIKOB U
OLI€CHKHN UX BO3MOXHBIX HOCHCZ[CTBI/Iﬁ JJIsL
OKpY>Kalollle Cpe/ibl;

LeHHOCTH HAYYHOT0 MO3HAHMA:
(dbopMHpOBaHIE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOM
MIPAKTHKH, TOHUMAaHUE MaTEMaTHIECKON
HayKH KakK cepbl 4eTI0BEUECKON
JIeSITeNTbHOCTH, 3TATOB €€ Pa3BUTHS U
3HAYMMOCTH ISl Pa3BUTHS [TUBUIIH3AIINY,
OBIIJICHUE SI36IKOM MAaTEMATHKH H
MaTeMaTUYECKOU KyJIbTYypOU Kak
CpEICTBOM MO3HAHHS MUPA, TOTOBHOCTH
OCYIIIECTBIISITh MPOSKTHYIO H
MCCIIEZIOBATEIIbCKYIO JESITETHhHOCTh
WHIWBHUIYaJIHEHO U B TPYIITIE.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KosmuecTBo yacos
Ne - 5 5
== v 2 JIEKTPOHHbIe I (poBbIe 00pa3oBaTeIbHbIE
n/ | Tema ypoka 2 2 £ 5 P bp P
Bceero s o = S pecypcbl
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= 3 -
= S o
S Q2 o =
= 2 ==
OcHoBHbIE IpaBUIIa U300paKEHNS HA PUCYHKE https://resh.edu.ru/subject/lesson/4756/
1 IJI0CKOCTH, MAapaJIeNbHBIX MPSIMBIX (OTPE3KOB), 1
CEpEeIMHBI OTPE3Ka
[loHATHA cTepeoMeTpHUH: TOUYKA, IpsMas, https://resh.edu.ru/subject/lesson/4756/
IIJIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIE ITpaBUIIa . _ _ _
2 W30GP@KEHHS Ha PUCYHKE IIOCKOCTH, 1 .l1ttp.//r’r1.eto.q|stv.ru/m/f|Ies/wew/prezentacwa dlya sozdan
iya_motivacii k teme -
NapanieNbHLIX NPAMBIX (OTPEIKOE), CEPEUHE! izobrazhenie prostanstvennyh figur na ploskosti
OTpe3Ka
[TonsTus: nepecekaronuecs MIOCKOCTH, https://resh.edu.ru/subject/lesson/4756/
3 IIEPECEKAIOIINECS IIPsIMasi U IIIOCKOCTB; 1
IIOJIYIIPOCTPAHCTBO
[TonsTus: nepecekaronuecs MIOCKOCTH, http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
4 IIEPECEKAIOIINECS IIPsIMasi U IIOCKOCTB; 1
IIOJIYTIIPOCTPAHCTBO
MHOTOrpaHHUKH, H300PaXKEHUE IPOCTEHIIIX http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
5 IIPOCTPAHCTBEHHBIX (PUTYDP, HECYIECTBYIOIIHUX 1
Poctp Puryp, y Y http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
00BEKTOB
MHororpaHHUKH, 1300paKeHHe MPOCTEHIINX http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
6 IIPOCTPAHCTBEHHBIX (PUTYp, HECYIECTBYIOLIUX 1
00BEKTOB
7 AKCHOMBI CTEPEOMETPUM U NIEPBBIE CIEACTBUS U3 1 http://geometry2006.narod.ru/Lessons/10-11/1.pptx
HUX



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx

AXCHOMBI CTCPCOMCETPHUH U IICPBBIC CIICACTBHUA U3
HHUX

http://geometry2006.narod.ru/Lessons/10-11/2.pptx

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE CIEACTBUS U3
Hux. CrocoObl 3a1aHus NPSMBIX U IIJIOCKOCTEHN B
npocTtpancTBe. O603HAUCHUS IPSAMBIX U
IIJIOCKOCTEMN

http://geometry2006.narod.ru/Lessons/10-11/1.pptx

10

N300paxkenue ceueHuit nupamuabl, Kyoa u
MIPU3MBI, KOTOpBIE MPOXOJIAT Uepe3 ux péopa.
N3obpaxenune nepeceueHus moaydeHHbIX
IIJIOCKOCTEN. PackpanmmBaHue oCTPOECHHBIX
CEYECHMI pa3HbIMU LIBETaMU

https://resh.edu.ru/subject/lesson/4912/

http://metodisty.ru/m/files/view/zadachi na postroenie se

chenii_mnogogrannikov

11

N300paxkenue ceueHunit nupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT yepe3 ux péopa.
N3obpaxenune nepeceueHus moaTydeHHbIX
IJIOCKOCTEH. PackpammBaHue mOCTPOSHHBIX
CeueHUi pa3HbIMU I[BETaMU

https://resh.edu.ru/subject/lesson/4912/

12

N3obpaxenune ceueHnit mupaMuIbl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa.
N300pakenue nepecedeHus moTydeHHbBIX
TIocKocTel. PackpammBaHue OCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

https://resh.edu.ru/subject/lesson/4912/

13

N3o0paxkenue ceueHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT UYepe3 ux péopa.
N3o00paxkeHue nepeceueHus: NOMTydeHHBIX
wiockocTell. PackpammmBanue mocTpoeHHbIX
CeUeHUH pa3HBIMU I[BETAMU

https://resh.edu.ru/subject/lesson/4912/

14

Meton caenoB A NMOCTPOCHUSA Ce4YeHHI

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

15

Merton cnenoB Ui MOCTPOEHUS CEUYCHUM.
CBoiicTBa nepeceueHuil NPsIMbIX U IMIIOCKOCTEHN

http://geometry2006.narod.ru/Lessons/10-11/15b.pptx

16

Meto ciaenoB ajs MMOCTPOCHUSA CEUYCHMH.

http://geometry2006.narod.ru/Lessons/10-11/15c.pptx



http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx

CpolicTBa epecedeHni MPSIMBIX U MJI0CKOCTEN

17

[TocTtpoenue ceuenuii B mupamuie, Kyoe mno Tpém
To4kaM Ha peopax. Co3raHue BBIHOCHBIX
YyepTeKel U 3aMuch 1M1aroB NOCTPOEHUS

http://geometry2006.narod.ru/Lessons/10-11/15d.pptx

18

[TocTpoenue ceuenuii B nmupamuie, Kyoe no Tpém
To4kaM Ha pebpax. Co3raHue BBIHOCHBIX
YepTeKel U 3aInCh MAroB MOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

19

[TocTpoenue ceuenuii B mupamuie, Kyoe no Tpém
ToukaM Ha p&opax. Co3/laHne BEIHOCHBIX
YyepTeKeH U 3aMuch M1aroB MOCTPOEHUS

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

20

[TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém
ToukaM Ha p€opax. Co3maHne BEIHOCHBIX
YyepTeKel U 3amuch M1aroB MOCTPOEHUS

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOMOPLHUOHANBHBIX oTpe3kax. [lomobue
TPEYroJbHUKOB

22

[ToBTOopenue nnanumerpun: Teopema MeHnenas.
Pacuertsl B ceueHUAX HA BHIHOCHBIX YEPTEKAX.
HcTopus pa3BUTHS INIAHUMETPUN U CTEPEOMETPUHI

23

KonTpoabHasi padora " AkcnoMbl
crepeomerpuu. Ceyenus"

24

BsaumHoe pacnonoxeHue npsMbix B
npoctpaHcTBe. CKpeLUBAIOLIUECs MPSMBIE.
[Ipu3Haku CKpEMBAIOIIUXCS TPSAMBIX.
[TapaniensHbie MpsiMbIE B TPOCTPAHCTBE

25

Teopema 0 CylmeCTBOBaHUU U €IUHCTBEHHOCTH
MIPSIMOM NapaJljIeIbHOW TaHHOH IIPSIMOW,
MIPOXOJALICH Yepe3 TOUYKY IIPOCTPAHCTBA U HE
JIe)Kallle Ha JaHHOM npsAMOi. Jlemma o
[IEPECCUCHUH MaPAIIEIBHBIX IIPSIMBIX IUIOCKOCTBIO

http://geometry2006.narod.ru/Lessons/10-11/5a.pptx

http://geometry2006.narod.ru/Lessons/10-11/5b.pptx



http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

26

[TapamtenpsHOCTB TpeX NpsMBIX. TeopeMa o TpEx
IapaJuleIbHbIX MPsAMBIX. Teopema o
CKPELIUBAOIINXCS MPSAMBIX

27

[TapannensHoe npoektupoBanue. OCHOBHbBIE
CBOMCTBA NMAPAIJIEIIBHOTO MPOEKTUPOBAHUS.
N3o06pakenue pa3HbIx (Gpuryp B mapamiebHOMI
MIPOEKIIUHU

28

[enTpanbsHas mpoekuus. Yroic
COHAIpPaBJIEHHBIMU CTOPOHAMH. YTOJ MEX]TLY
TPSIMBIMH

http://metodisty.ru/m/files/view/ugol mezhdu pryamoi i
ploskostju

29

3agauu Ha JJOKa3aTeabCTBO U UCCIIEIOBAHMUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSIMBIX B
MIPOCTPAHCTBE

http://metodisty.ru/m/files/view/ugol mezhdu skrechivaju
chimisya pryamymi 2013 01 20

30

[TonsTHA: MapaJUIENbHOCTh NPSIMOM U TNIOCKOCTH B
npoctpancTBe. [Ipu3Hak mapaiieabHOCTH MPSIMO
U miockocTu. CBOMCTBA MapaJIETbHOCTH MPSIMO

U IJIOCKOCTH

http://metodisty.ru/m/files/view/rasstoyanie _mezhdu skre
chivajuchimisya pryamymi

31

['eomeTrpuueckue 3a1aun Ha BEIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C ApaLIeIbHOCTHIO
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE

32

[TocTpoenue ceueHusl, MPOXOIAIIETO Yepe3
JAHHYIO IPSIMYIO Ha YepTexke U MapajuieIbHOTO
npyroi npsamoi. Pacuér otHomeHui

http://geometry2006.narod.ru/Lessons/10-11/7a.pptx

33

HapannenLHa;I IMPOCKI M, IPUMCHCHUC IJIA
IIOCTPOCHUA CeuyeHH I Ky6a H IIapaJuICJICIIUIICAA.
CsoiicTBa napajjiejicnmIic1a U mpu3Mbl

http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

34

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
napaJiuiCJIbHOCTH IBYX IUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/12.pptx

35

TeopeMa 0 MapaJuICIIbHOCTU U CAUHCTBCHHOCTU
IIJIOCKOCTH, HpOXOII}IIJ_ICﬁ qepe3 TOUKY, HC
MpUHAJICKAIITYTO JTaHHOM IJIOCKOCTH U CII€ACTBUS

http://geometry2006.narod.ru/Lessons/10-11/13.pptx



http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/13.pptx

U3 Heé

36

CaolicTBa napasuieabHbIX MJIOCKOCTEN: O
[apajuIeIbHOCTH MPSAMBIX IIEpECeUeHus Ipu
NIEPECCUEHUH JIBYX MapaUIeIbHbIX INIOCKOCTEN
TpeThen

http://geometry2006.narod.ru/Lessons/10-11/8a.pptx

37

CpoiicTBa napajuieabHbIX MIIOCKOCTEN: 00
OTPE3KaxX MapalJICIbHBIX IMMPSAMBIX, 3aKIFOUYEHHBIX
MCXKAY NapallICJIbHBIMHU IIJIOCKOCTAMU; O
MEPECCUCHNHN pr[MOfI C ABYyM MapauICJIbHBIMUA
IJIOCKOCTSIMU

http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

38

[ToBTOopenne: Teopema [Indaropa Ha mIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS MPSAMOYTOIBHOTO
TPEYroJIbHUKA

http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

40

CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesienuneaa

41

Boruncnenue aiamH oTpe3koB B KyOe U
MPSIMOYTOJIbHOM apasuiesienure e

42

[leprnieHTUKyYIAPHOCTD MPSAMOI U MIIOCKOCTH.
[Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM U
IJI0CKOCTH

43

[lepnieHIUKyYIAPHOCTD MPSAMOI U MIIOCKOCTH.
[Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM U
TJI0CKOCTH

44

TeopeMa 0 CyHIE€CTBOBAHUHN U CAMHCTBCHHOCTHU

MPSIMOMA, TPOXOIAIIEH Yepe3 TOUKY MPOCTPAHCTBA

n nepneH,uHKmepHOﬁ K IIJIOCKOCTH

45

IInockoctu u NEPpNCHAUKYIIAPHBIC UM IIPAMBIC B
MHOT'OI'paHHUKaxX

http://metodisty.ru/m/files/view/geom 10

46

IInockocTu u NEPNCHAUKYIIAPHBIC UM IIPAMBIC B
MHOT'OrpaHHUKax

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx



http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

[Iepnenaukyisap u HakioHHas. [locTpoenue

http://geometry2006.narod.ru/Lessons/10-11/17b.pptx

41 MEePHEHIUKYIISIPa U3 TOUKH Ha MPAMYIO
48 [Iepnennukyisap n HakinoHHas. [locTpoenue
MEePIEHIUKYIISIPa U3 TOUKH Ha MPAMYIO
49 Teopema o Tpéx nepneHAUKysIpax (mpsmas u
oOparHast)
50 Teopema o TpEx nepneHANKYIsIpax (psMas u http://geometry2006.narod.ru/Lessons/10-11/18.pptx
oOpartHast)
51 VIOJT MEXTy CKPETIMBAIONMACS TIPAMBIMH http://geometry2006.narod.ru/Lessons/10-11/18.pptx
59 [Touck meprneHInKyIIPHBIX npﬂymx C TTIOMOIIIBIO
MEePIEHNKYIISIPHBIX IIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHNE
54 [TocTpoenune ceuenuii Kyba, MpU3MBI, HP&BI/IJ‘IBHOﬁ
MMAPAMU/JIBI C TIOMOIIBI0 OPTOTOHAJIBHOM MPOEKIIUU
55 [TocTpoenune ceueHnuii Kyoa, MpU3MBI, HPaBHnLHoﬁ
MMAPAMHU/JIBI C IOMOIIBIO OPTOTOHAIBHON ITPOEKIIUN
CumMeTpus B MPOCTPAHCTBE OTHOCUTEIIHLHO http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
56 I0CKOCTH. [lmockocT cuMMeTpuii B
MHOT'OTpaHHUKAX
TIpH3HAK MEpTeH/MKYISPHOCTH IPAMOii 1 http://metodisty.ru/m/fiIes/view/postroenie sechenii_mno
57 gogrannikov
IJIOCKOCTH KakK CIIEJCTBUE CUMMETPUU
IIpaBHILHBIE MHOTOTPAHHHKH. PacuéT paccTos i http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
>8 OT TOYKH JI0 IJIOCKOCTH
59 IIpaBuiibHBIE MHOTOTpaHHUKU. Pacy€r paccrosHui
OT TOYKH JI0 IJIOCKOCTH
CriocoObl OMTYCTUTH MEPIIEHINKYISPHI:
60 CUMMETpHUS, CABUT TOUYKHU IO NapaJlIeIbHOU

psAIMOM



http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx

61

CnBur 1o HenmapayyIeJIbHOU MPSMON, U3MEHEHHE
paccTostHui

http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

62

KourtpoabsHnas padora "B3aumnoe
pacnoJiokeHne NPSAMbIX U IJIOCKOCTei B
npocrpancrse"

http://geometry2006.narod.ru/Lessons/10-11/20e.pptx

63

[ToBTOpEHME: Yyroy MeX 1y NPsSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIBHOM
TPEYrOJIbHUKE, TEOPEMa KOCHHYCOB

http://geometry2006.narod.ru/Lessons/10-11/20h.pptx

64

[ToBTOpEHME: YroJI MEXKIY CKPEIIUBAIOITUMUCS
MPSIMBIMU B TIPOCTPAHCTBE

65

FGOMeTpI/I‘—IeCKI/Ie MCTOABI BBIYUCIICHUA yTJIa
MCXKAY NPAMBIMU B MHOI'OT'paHHUKAX

66

JIByrpanHbIi yros. CBOMCTBO JINHEWHBIX YTJIOB
IBYTPAHHOTO yIJla

67

[TepnienaukynspHblie mIockocT. CBOKMCTBA
B3aMHO MEPIEHIUKYISIPHBIX MTOCKOCTEN

http://geometry2006.narod.ru/Lessons/10-11/16a.pptx

68

[Ipu3Hak neprneHIuKyIIPHOCTH TI0CKOCTEN;

TeopemMa o MPSMOM MepeceyeHus ABYX IIIOCKOCTeN

MEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTH

69

[IpssMOyTOIBHBIN MMapasuIeenuIe; Kyo;
U3MEepeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napasuiefienuneaa

http://geometry2006.narod.ru/Lessons/10-11/16d.pptx

70

TeopeMa 0 JUaroHajii npsMoyroJibHOTO
mapajiCiaCiumIicia u CJICACTBUC U3 Heé

http://geometry2006.narod.ru/Lessons/10-11/21a.pptx

71

CTepeOMeTpI/I‘-IeCKI/IC U MPUKJIAAHBIC 3a/1a4H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MPpAMBIX U IIJIOCKOCTHU

http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

72

HOBTOpCHI/ICI CKpCHINBAOIINECCA IIPSMEBIC,
HapaJiyICJIbHBIC MJIOCKOCTU B CTAHAAPTHBIX
MHOT'OrpaHHUKax



http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

[Tapa mapayenpHbIX JIOCKOCTEN Ha
CKpCHIMBAOIHUXCA MPAMBIX, PACCTOAHUC MCKIAY

3 CKPEIIMBAIOIIMMHUCS IPSIMBIMH B IIPOCTHIX
CUTYaIMIX
74 PaCCTOﬂHILIe OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSAMOH JI0 TNIOCKOCTH
Beruncnenue paccTosHAN MExX Ty
75 CKPEIIMBAOIIUMHUCS TPSMBIMH C TOMOIIBIO
MEePIEHIUKYISIPHON IJIOCKOCTH
TpéxrpaHHbIl yroji, HepaBeHCTBA IS
76 TpeXrpaHHbIX yrioB. Teopema Hn¢ar0?a,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIsI TPEXTPAHHOTO
yria
77 DOneMeHTHI C(hepUIeCKOi TeOMETPHH:
reo/Ie3NYeCcKre JMHUU Ha 3eMiie
78 KouTpossHas paGota "Yriibl u paccTosHus’" http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
79 CucreMaru3zanus 3HaHU "MHOTOTpaHHUK U €T0 http://geometry2006.narod.ru/Lessons/10-11/20f.pptx
3IEMEHTHI"
80 [Mupamuna. Buasl nupamun. [IpaBunbHas
nvpamuja
81 [Ipusma. Ilpsmas u HaKJIOHHAs TPU3MBI.
[IpaBunpHas npuzma
82 [IpsiMoii napamienenunes, npsMoyroiabHbIi
napajuiefnienumnena, Kyo
83 Brinykiieie MHOrorpanHuku. Teopema Oitniepa
84 Brinykiieie MHOrorpanHuku. Teopema Oitniepa.
[IpaBunbHbBIE ¥ TOTYNIPABUIIbHBIE MHOTOTPAHHUKHU
85 KouTponsnas pa6ora "Muororpansuku” http://geometry2006.narod.ru/Lessons/10-11/24.pptx
86 [TonsaTue BeKTOpa HA MIOCKOCTH U B MPOCTPAHCTBE



http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20f.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx

87 CymMa BEKTOpOB 1

88 Pa3zHoCTh BEKTOpPOB

89 TIpaBuITo MapaTeemHIena 1 http://geometry2006.narod.ru/Lessons/10-11/27a.pptx

http://geometry2006.narod.ru/Lessons/10-11/28.pptx

90 YMHOKEHHE BEKTOPa Ha YHCIIO 1

01 Paznoxenne BeKTopevl 1o 6a3ucy TpEéxX BEKTOPOB, 1

HE JIOKAIINX B OJTHOU TIIOCKOCTH
92 CKaISPHOE IPOM3BE/ICHME 1 http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
93 Beruncnenue yria Mexay BEKTOpaMu B 1 http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1a49u ¢ BEKTOpaMHU 1

95 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1

96 [IpocTeitmme 3a1a91 ¢ BEKTOpAMH 1

97 [IpocTeitmme 3a1a91 ¢ BEKTOpAMH 1

98 O0001IeHre U cucTeMaTU3alis 3HAHUH 1

99 O0001IeHne U cucTeMaTU3alus 3HAHUH 1

100 | HToroBasi KOHTPOJIbHAs padoTa 1

101 | HToroBasi KOHTPOJIbHAs padoTa 1

102 O00011IeHre U cucTeMaTU3alus 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx

11 KVIACC

KoaudecTBo 4acoB
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https://www.yaklass.ru/p/geometria/11-
TTosTopenue Tembl "Koop/MHATH BeKTOpa Ha klass/prlamOl.JgoIna|a-5|stema-.koord|n.at-v-p.rostra?nstve- .
1 IOCKOCTH H B IIDOCTDaHCTEE" 1 metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-
pocTp prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-
TTosTopenne Tembl "CKaIAPHOE MPOM3BEIEHHE klass/prlamoygolna|a-5|stema-koord|nat-v-prostranst\./e-
2 BEKTODOE" 1 metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-
p proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-
TToBTopenHe TeMbl "BbIUUCICHHE YITIa MEXTY klass/prlamoygolna|a-5|stema-koord|nat-v-prostranst\./e-
3 BEKTODAMI B IDOCTDAHCIES" 1 metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-
p pocip proizvedenie-9283
4 [ToBTOpeHue TeMbl "YpaBHEHHUE TPSIMON, 1
MPOXOSIIEeH Yepe3 1B TOUKU"
YpaBHEHUE IIOCKOCTH, HOpMalb, YypaBHEHUE
5 p p yp 1
IUIOCKOCTH B OTPE3Kax
5 YpaBHEHHE IUIOCKOCTH, HOPMaJilb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
7 BextopHoe nmponssenenue 1
8 JInHeliHbIE HEPABEHCTBA, TUHEMHOE 1
MIPOrpaMMHUPOBAHUE
9 JIuneiitHble HEPaBEHCTBA, JIMHEHHOE 1



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

[IPOrpaMMUPOBAHHE

AHanuTHYECKUE METO/Ibl pacuéra yriia Mexay

10 IIPSIMBIMU B MHOT'OT'PaHHUKAX
11 AHanuTHYECKHE METObI pacd€Ta yriia Mexay
IJIOCKOCTSIMHA B MHOT'OTPaHHUKAX
12 @opMyita pacCTOSIHUA OT TOYKH JI0 TUIOCKOCTHU B
KOOPAMHATAX
13 HaxosxieHne pacCcTosiHUM OT TOYKHU 10
IJIOCKOCTH B KyOe
14 HaxosxieHne paccTosiHUM OT TOYKHU 110
IIJIOCKOCTH B IPABUJIBHOW NMMUPAMHUJIE
15 KonTponbHas paborta "Ananuruyeckas
reomeTpus"
16 CedeHMsi MHOTOIPaHHUKOB: CTaHAAPTHBIC
MHOT'OTpaHHUKH
17 CeueHunss MHOTOTPAHHUKOB: METO/T CJIC/IOB
18 CedeHrst MHOTOTPAHHUKOB: CTaHAAPTHBIC
IJIOCKOCTH, IEPECEUEHUS MPSIMBIX U IIIOCKOCTEN
19 [TapannenpHble NPAMBIE U TJIOCKOCTH: https://resh.edu.ru/subject/lesson/6065/
HapajuleJIbHbIC CCUCHUS
20 [TapajutenpHbIe IPSAMBIE U IIJIOCKOCTH: PACUYET
OTHOLUEHUN
21 [TapautenpHbIe IPAMBIE U IITIOCKOCTH: YIJIBI
MEXy CKPELUBAOLUIUMUCA IPAMBIMU
[lepneHqUKyJIApHBIE IPSAMBIE U INIOCKOCTH: https://www.yaklass.ru/p/geometria/10-
CTaHJAPTHBIE MAphl MEePIEHIUKYISPHBIX klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-
22 TTOCKOCTeH 1 TIPAMBIX, CHMMETpHH svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
MHOT'OTPaHHUKOB
23 [lepneHqUKYIJIApHBIE IPSAMBIE U INIOCKOCTH: https://www.yaklass.ru/p/geometria/11-

klass/priamougolnaia-sistema-koordinat-v-prostranstve-



https://resh.edu.ru/subject/lesson/6065/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

TeopeMa O Tpex MEePIEeHIUKYIIPaxX

metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-

proizvedenie-9283

24

[lepnenuKyIIsIpHBIE IPSMBIE U IUNIOCKOCTH:
BBIYMCIICHUS JJIMH B MHOTOIPaHHUKAX

https://resh.edu.ru/subject/lesson/4724/

25

HOBTOpCHI/ICI rmiiomaan MHOTOYTOJIbHUKOB,
hopMyIIBI IS TUTOIIAICH, COOOpaKEeHUS
noxoous

26

HOBTOpeHI/ICI miomaan MHOTOYTOJIbHUKOB,
hopMyIBI IS TUTOMIAICH, COOOpaKEHUS
moxoous

27

HOBTOpeHI/IeZ miomaar MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOIIAICH, COOOpaKEHUS
mo00us

28

[lnomaau ceyeHnii MHOTOrPaHHUKOB: TIOIIAAN
MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
cooOpakeHUs TI0100uS

https://resh.edu.ru/subject/lesson/6018/

29

[lnomaay ceyeHnii MHOTOrPaHHUKOB: TUIOIIAAN
MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
cooOpakeHHS TI0100Ms

https://resh.edu.ru/subject/lesson/5443/

30

KonTpoabHas padora "IloBTropenue:
MHOTOTPAHHUKH, Ce€YEeHUS] MHOTOIPAHHUKOB'"'

31

O06BéM Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx

32

3anauu 00 yABOEHUH Ky0a, 0 KBaJapaType Kyoa;
O TPUCEKLUH yria

33

CTepeOMeTpI/I‘-ICCKI/IC 3aga4u, CBA3aHHBIC C
00BEMOM MpAMOYT'OJIBHOT'O IMapaJuICIICIIUIICAa

34

HpI/IKJ'Ia,[[HHe 3aga4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOTO



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx

apajjiejacnuicaa

http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx

35 O0BEM psAMON TIPU3MBI
36 CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC C https://resh.edu.ru/subject/lesson/5629/
BBIYUCIICHUEM 00BEMOB MIPSIMOY TIPU3MBI
37 [Ipuknanneie 3a1a4u, CBsI3aHHbIE C 00BEMOM
MPSIMOM TIPU3MBI
Brruucnenue o0EMOB T C MOMOIIBIO .
.. . . https://resh.edu.ru/subject/lesson/4046/
38 onpenenénHoro uaTerpana. O0bEM HaKIIOHHON
MIPU3MBI
39 Brraucienne 00bEMOB TEN C IIOMOIIBIO
onpenenéHHoro uuaTerpaga. OObEM mupaMu bl
40 ®opmyna 06béma nupamuabl. OTHOIIEHKE
00bEMOB MUPAMHU/T C OOLITUM yTIIOM
A1 dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOLITUM yTIIOM
42 CrepeoMeTpHuecKre 3a/1aul, CBI3aHHbIE C
00bEMaMu HAKIIOHHOM MPU3MBI
43 CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
o0bEMamMu MUpaMUIbI
44 [Tpuknagasie 3agauu o teme "OOBEMBI Ten",
CBSI3aHHBIE C 00BEMOM HAKIIOHHOW MPHU3MBI
45 [Tpuknagaeie 3agauu mo teme "OObEMBI TeNn",
CBSI3aHHBIE C 00BEMOM MHUPAMUJIBI
46 [Tpumenenne o0bEMOB. Brruncnenue
paccTOsIHUA 10 TIOCKOCTH
47 KonTpoabHnas padora "O0bém
MHOIOrpaHHHKA"
48 [unuaapudeckas MoBEpXHOCTh, 0Opa3yroine http://geometry2006.narod.ru/Lessons/10-11/11/2 4 a.pptx

L[HJ'IHHI[pH‘-ICCKOﬁ MOBEPXHOCTU



http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4046/
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx

Munuuap. [psamoi KpyroBoi HUIUHAP.

49 [Inomans NOBEpXHOCTH LIUIUHIPA

50 Konnueckas noBepxHOCTh, 00pa3yromue
KOHMYECKOU noBepxHocTH. Konyc

51 CeueHue KOHyca MI0CKOCThIO, ApaJUIEIbHOM
IJIOCKOCTU OCHOBaHUS

52 VYceuénnslii konyc. M300pakeHue KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U TOJTHOM
MOBEPXHOCTH KOHYCa

54 [Tmomaas 60KOBOY MOBEPXHOCTH U TTOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHueckre 3a/1aui Ha JOKa3aTebCTBO

55 Y BBIYUCIICHHE, IOCTPOCHUEM CEUCHUM
LWINHApA, KOHYyca
CrepeomeTpHuuecKHe 3a1auu Ha JOKA3aTelbCTBO

56 Y BBIYUCIICHHE, IOCTPOCHUEM CEUCHUM
LWINHApA, KOHYyca

57 [IpuknaaHele 3aauu, CBSI3aHHBIE C LIMJIUHIPOM

58 [IpuknaaHele 3a1a4u, CBSI3aHHBIE C LIMJIUHIPOM

59 Cdepa  map https://resh.edu.ru/subject/lesson/4034/
Ilepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u chepsl mmockoctsro. Bua u
n300pakeHue mapa
Ilepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl miockoctsto. Bua n
n300pakeHue mapa

62 VYpaBuenue cgepsl. [Inomans chepsr u eé

qacTten



https://resh.edu.ru/subject/lesson/4034/

63

Cummerpus cdepsl 1 mapa

CTepCOMeTpI/I‘IeCKI/IC 3aJa4Md Ha A0Ka3aTCJIbCTBO

64 Y BBIYHCIICHHE, CBSI3aHHBIE cO chepoil u mapowm,
MMOCTPOEHUEM MX CEUEHUH MIJIOCKOCTHIO
CrepeomeTpriecKue 3a1a4u Ha JI0Ka3aTEIbCTBO
65 Y BBIYHCIICHHE, CBSI3aHHBIE cO c(hepoil u mapowm,
MOCTPOEHUEM MX CEUEHHUH MIJIOCKOCTHIO
66 [IpuknagHeie 3a1aun, CBsI3aHHbIE CO chepoit u
mapom
[ToBTOpEHME: OKPYKHOCThH HA IIOCKOCTH,
67 BBIYUCIICHUS B OKPYXHOCTH, CTaHIapTHHIE
mo00us
68 Paznuanple KOMOWHAIIMN TET BpAIICHUSI U
MHOTOTPaHHUKOB
69 3asayn 1o TeMe "Tesa u OBEPXHOCTH https://resh.edu.ru/subject/lesson/4910/
BpaieHus"
70 3agaun o TeMe ""Tena u MOBEpXHOCTH
BpaieHus"
71 KonTpoabHasi padora "Tesia 1 moBepXHOCTH
Bpamenus''
79 O6béM mumuHApa. Teopema 06 00bEME TIPSIMOTO http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
HUAJTMHIpA
73 Brruucienue 00bEMOB TEN ¢ IOMOILBIO http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
onpenenéuHoro unrerpaita. O0bEM KoHyca
74 ITnomaay 60KOBOM 1 MOTHOM MOBEPXHOCTH http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
KOHYyca
75 CrepeomeTpuiecKue 3a/1auu, CBI3aHHBIE C
BBIYHCIICHUEM 00BbEMOB IIMIIMHPA, KOHYCA
76 TpuKiaHbie 33124 o Teme "OGbEMBI i http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx



https://resh.edu.ru/subject/lesson/4910/
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx

JIOIIAI TTOBEpXHOCTEH Ten"

7

O0BéM 1mapa u mapoBoro cexkropa. Teopema 06
o0wvéme mapa. [Tnomane chepsl.
CrepeomeTpryecKUe 3a/1a4H, CBA3aHHBIC C
BBIYUCIICHUEM 00BEMOB 11apa, HIAPOBOTO
CErMEHTA U IIAPOBOTO CEKTOPa

http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx

78

[Tpuknagasie 3agaun mo teme "OO0BEMBI Ten",
CBsI3aHHbBIE C 00BEMOM I1apa U IJIONIA/IbIO
ctepnl. COOTHOIIIEHHS MEXKTY TUTOMIAISIMU
MMOBEPXHOCTEH U 00bEMaMU TIOIOOHBIX TEIl

http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

79

[Tono6ubIe Tena B mpocTpancTse. M3menenue
o0bvéma npu noiodun. CrepeomeTpruyecKkue
3aa4yi, CBA3aHHBIC C BBIYNCIICHHUEM 00BEMOB
TEJI ¥ TUTOIA/ICH MOBEPXHOCTEN

80

KonTtponbras padota "[1nomanym moBepXHOCTH U

00BEMBI KPYTIBIX TEN"

81

JIBmxeHust npoctpancTBa. OTOOpaKeHHSL.
JIBxkeHust u paBeHCTBO uryp. O0mme
CBOMCTBA IBIKCHUHN

82

Bupl n1BukeHuii: napauiesibHbIN EPEHOC,
LIEHTpaJIbHAsl CHMMETPHS, 3epKaJIbHAS
CUMMETpUS, TOBOPOT BOKPYT MPSAMOi

83

[IpeoOpazoBanus nomoous. Ipsmas u chepa
Diinepa

84

FGOMeTpI/I‘-ICCKI/IC 3aJla4y Ha MPUMCHCHUC
JABUIKCHUA

85

KonTtposnsHas pabota "BekTops! B
npocrpaHcTae”

86

O6o6m1aromiee noropenue 11 nmoHsaTuit u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,



http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

cucreMmarusauus 3Hanui: "llapamiensHocTh
MPSIMBIX U IJIOCKOCTEHN B IpocTpaHCcTBE"

87

O6o6maromee noproperue 11 nonsTuii n
MeT0/10B Kypca reomerpun 10—11 xnaccos,
cUcTeMaTu3alus 3HaHui: "Bekropsl B
npocrpaHcTse”

88

O6o6maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomeTrpun 10—-11 xnaccos,
cUcTeMaTu3alus 3HaHuii: "BekTopsl B
npocrpaHcTee”

89

O6o6mmaromniee nopropenue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHuii: "OobeM
MHOTOrpaHHHUKa"

90

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo/1I0B Kypca reomerpun 10—11 knaccos,
cucteMaruzanus 3HaHui: "O0beM
MHOTOrpaHHukKa"

91

O6o0maromee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Inonaan
MMOBEPXHOCTU U 00BEMBI KPYTJIbIX TEI"

92

Oo6o6maromiee moBropeHue 11 moHATHIA 1
MeToJ0B Kypca reometpun 10—11 knaccos,
cucrteMarusanus 3gaguii: "Inonaan
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

93

Hroropas KOHTPOJIbHAaA pa60Ta

94

Hroropas KOHTPOJIbHAaA pa60Ta

95

[ToBTOpeHue, 06001IeHNE U cCUCTEMaTU3aLHs
3HAHUH




96

HcTopus pa3BUTHS CTEPEOMETPUM KaK HAYKU U
€€ poJib B pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX
1 KOMIIBIOTEPHBIX TEXHOJIOT UM

97

Hcropus pasBUTHs CTEPEOMETPUM KAaK HAYKU U
€€ pOJIb B Pa3BUTHU COBPEMEHHBIX MHXKEHEPHBIX
1 KOMIIBIOTEPHBIX TEXHOJIOTHM

98

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U
€€ poJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX
1 KOMITBIOTEPHBIX TEXHOJIOTHH

99

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U
€€ pPoJIb B Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJOTHU

100

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U
€€ poJIb B Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUI

101

WcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U
e€ poJib B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX
1 KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U
e€ poJib B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX
U KOMIIBIOTEPHBIX TEXHOJIOT UM

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

102




YUYEBHO-METOJMYECKOE OBECIEYEHME OGPA30BATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

Matemartuka: anreOpa 1 Hadajla MaTeMaTHIECKOTO aHaImu3a, reomeTpus. ['eomeTpusi.
Yrny6néuunsiit yposens: 10 kinacc: Yuebnuk / E. B. bynko, A. I'. Mepsnsk, B. b.
[Tononckuii, M. C. Sxup. — M.: Benrana-I'pad, 2020. — 83 c. : un. — (Poccutickuit
y4eOHUK).

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MaremaTuka: anredpa 1 Hayajla MaTeMaTUYECKOT0 aHalu3a, reoMetpus. ['eomerpusi.
Yrny6onéunsiit yposens: 10 kinacc: Yuebnuk / E. B. byniko, A. I'. Mepansk, B. b.
[Tomonckuii, M. C. Sxup. — M.: Benrana-I'pad, 2020. — 83 c. : un. — (Poccutickuit
y4EOHUK).

MaremaTuka: anrebpa 1 Hayalla MaTeMaTUYECKOT0 aHalu3a, reometpus. ['eomerpusi.
Yryonéunsiit yposens: 10 kinacc: meroguueckoe nmocooue / E. B. byniko, A. I'. Mep3isik,
B. b. Ilonounckuit, M. C. Slkup. — M.: Benrana-I'pad, 2020. — 83 c. : mi1. —
(Poccutickuit yueOHHK).

I'eomeTpus. 10 kimacc. CaMocTosITeIbHBIE M KOHTPOJIBHBIE paOOThI. Y T1yOJICHHBIN

ypoBeHb / Mepansik A. I, Ilononckuit B. b, Pabunosuy E. M, Sxup M. C. /2023

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/
https://edu.skysmart.ru/

http://fcior.edu.ru/
https://app.onlineschool-1.ru/10-klass/geometriya
https://interneturok.ru/

https://www.yaklass.ru/p/geometria/10-klass






