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HOACHUTEJBHAS 3AIIUCKA

PabGouass mporpamma yudeOHoro mpenmera «l['eomerpus» (yriryOseHHBIN
YPOBEHb, Ipe/IMeTHas 001acTh «MaTemaTuka 1 uHGOpMaTHKa») ISl 00yHarOITUXCS
10-11 xmaccoB OtkprIToii 00meobpazoBarensHol rumaazuu AHITIOO «MAHO»
(mamee cooTBeTcTBeHHO — Pabouast mporpamma, [mumna3zms) paspaboraHa B
COOTBETCTBHUH C TPEOOBAHUSIMU U C YUETOM:

- ®epnepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 oOpazoBaHuu B
Poccuiickon @enepannmy;

- pacnopsbkenusi [IpaButensctBa Poccuiickoit @enepanun ot 24.12.2013
Ne  2506-p «OO0 yrBepxkaeHuun KoHuenuuu pa3BUTHS MaTEMaTUYECKOIO
oOpazoBanus B Poccuiickoit denepanumny;

- mpukaza MunnpocBemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaeHun llopsnka opraHu3alii W OCYLIECTBJICHHS 0Opa30BaTEbHOU
JEATEIbHOCTH IO  OCHOBHBIM  00IIEOOpa3oBaTeIbHBIM  IMporpaMMaM  —
oOpa3zoBaTeIbHBIM MpPOrpaMMaM HauyajbHOTO OOIIEro, OCHOBHOTO OOIIEro u
CpeHero o01ero 0opa3oBaHus;

- mpukaza Munnpocsemenuss Poccum ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (EeAepaIbHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa
CpeaHero o01ero 00pa3zoBaHus C U3MEHEHUSIMU U 1onToIHeHUusaMHU (nanee — PI'OC
COO);

- mpukaza MunmnpocBemenuss Poccum ot 18.05.2023 Ne 371 «O6
yTBEpKAeHUH (eaepaabHO 00pa30BaTeIbHOW MHpPOrpaMMBbl CPEIHEro OOIIEero
00pazoBaHUsD;

- CII 2.43648-20 «CaHUTapHO-3MUEMUOJIOTHYECKUE TPEOOBAHUS K
OpraHu3alysM BOCIUTAHUS U OOYy4YEHUS, OTIbIXa M O3JI0POBIICHUS JETeH W
MOJIOJIEKW», YTBEPKICHHBIX MMOCTAHOBIICHHEM IJIaBHOIO CAHUTAPHOIO Bpaya OT
28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «l'uruenuuyeckrie HOpPMATUBBI M TpeOOBaHUS K
oOecrieueHunto 6e301acHOCTH U (MJIK) OE3BPETHOCTH ISl YENIOBEKa (PAKTOPOB CpeIbl
oOWTaHUs», YTBEP)KICHHBIX IMOCTAHOBJICHHEM TJABHOTO CAHUTAPHOTO Bpada OT
28.01.2021 Ne 2;

- OCHOBHOM 00pa30BaTeJIbHOM MPOTPaMMBbI CPETHETO OOIIEro 00pa3oBaHUs
I'mvuaszum (nanee — OOIT COO I'mmHuazum);

- y4eOHOro TuUTaHa CpeaHero oO0Iero oOpa3oBaHWs HA TEKYIIMA y4eOHBIN
roa [ mmuazuuy,

- paboueit mporpamMmbl BoctiuTanus [ mumHazuu;

- (QenepanpHOM pabouell mporpaMMbl CpeIHEro o0Iero oOpa3oBaHUS IO
yyeObHOMY mnpenmetry «MaremaTukay (yriiyOJ€HHBIM YpPOBEHB), BKJIIOYAIOIIEH
yaeOHnbIit Kype «I'eomeTtpusi» (miist 10-11 xaccoB 00pa3oBaTEebHBIX OpPTraHUA3AIIHI ).
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["'eoMeTpus sBIsIeTCS OTHAM U3 0a30BBIX KypPCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0O€CIeYMBAaCT BO3MOXHOCTb M3yYEHUs AUCLHUILINH
€CTECTBEHHO-HAYYHOM HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe PU U3yUEHUH 00YUarOIIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, IPH JO0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUH
LENOYKH JIOTHUECKUX YTBEPKICHUH TP PEILIEHUN T€OMETPUUECKUX 3a]1a4, YMEHUE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS IIpU
pEILICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3HUYECKUX 3a/a4.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypcea «['eomeTpusk» Ha yriryOonéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIBHBIX CIOCOOHOCTEN 00yUYarOMMUXCs TPU U3yUYEHUN
reOMETpUH, KaK COCTaBJsAIOUIe mnpeaMmeTHoM oOnactu «Marematuka u
uH(pOpMaTUKa» yepes oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, CIIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOUMBIX JJIs1 YCHEMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCIT0JIb30BAHUEM MAaTEMATHUKH.

[TpuoputeTHBIMM 33JlaYaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHre NpeCcTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYIKAIOIIUM MUPOM;

dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPYKAKOLIEro MUPa, 3HAHUE MOHATUIHOIO aIlapara Mo pasiaeiry
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUU;

dbopMHpOBaHHE  yYMEHHMS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMysl U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacllO3HAaBaTh HA YEPTEKaX, MOACISIX U B pealbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYHPOBAaTh TE€OMETPUYECKHUE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

¢bopMupOBaHHE YMEHHS BIaJE€Thb METOJAMHU JI0KA3aTeIbCTB M aJITOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7ad C IMPAKTHYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU
00OCHOBaHMU MaTEMATUUYECKUX YTBEPKJIEHUHN U POJIM AKCHOMATUKHU B IIPOBECHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaronuxcs, Mo3HaBaTEIbHOM aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, UHTEpPECa K U3YUEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPAclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HWCCJIEIOBAaHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALNHN [TOITYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTM B IIPOCTPAHCTBEY,
«MHuororpannuku», «Tema BpameHus», «BekTopsl W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUN  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjbTaraMm ocBoeHusi DenepanbHON padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OpPraHu3oBaTh  OBJIAJCHUE
r€OMETPUYECKUMHU MOHATUSIMHU U HABBIKAMU MOCJIEI0BATEIBHO U MOCTYIATEIBHO, C
COOJII0JIEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUH Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus i auddepeHunanuiu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX —00pa3oBaTeIbHBIX IMporpamMM, 0OecleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOJOIIKEHUIO H3YUYEHUS MATeMAaTHKH C
ydéTtoM BbIOOpa Oyayiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS  CTE€peoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUeECs,
napajuielbHble W CKpellMBarouyecs mnpsMble. [Ipu3Haky CKpenMBarOMIUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalIeIIbHbIC
IPSMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPATIIEIBHOCTD MPSIMON
U 1uiockocTu. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MpoeKTHpoBaHUs. W300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXKy NMPSAMBIMH B IIPOCTPAaHCTBE. [lapaiuienbHOCTh MJIOCKOCTEN: NapajlielIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleienure],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYISIPHOCTD MPSIMOM U TUNIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNapAJUICIBHBIE W TEPIECHANKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHINKYJIAPHOU IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM 110 MIIOCKOCTH, MPOEKIUS (GPUTYPBI HA TUIOCKOCTh. [ leprneHauKyIapHOCTb
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
IIEPIICHIUKYJISPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOM M IIOCKOCTBIO, JBYI'DAHHBIN
yIoJI, JMHEWHBIA YIOJI ABYTPAHHOIO yrila. TpEXrpaHHBIM MU MHOTOI'PAHHBIE YTJIBI.
CBOICTBA IUTIOCKKUX YTJIOB MHOTOTPaHHOTO yria. CBOWCTBA IJIOCKUX U ABYIPAHHBIX
YIJIOB TPEXTPAHHOTO yruia. TeopeMbl KOCUHYCOB M CUHYCOB JIJIs1 TPEXTPAHHOTO yTJIA.

MHororpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAsS OBEPXHOCTh MPU3MBI.
[Tapaenenunen, npsAMOYTOJIbLHBIN NapaJIJIEICUNE U €ro cBoiicTBa. KpaTuaiiiue
MyTA HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronpHast nupamMua, NpaBUIbHAS U yCEUEHHAS
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPaBHIBHOW MHpPaAMUIBL.
[IpaBunbpHBIE MHOTOIPAaHHMKHU: IIpaBWJIbHAs NPHU3Ma W INPAaBWIbHAs INHPaAMUJA,
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IpaBUJIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIBHBIN TeTpasap, kyo. Ilpencrasnenue
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’p, JOAEKAdIP U UKOCADIP.

Bbruncnenne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMOW MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Msl. [Lnomans
OOKOBOIl MOBEPXHOCTHM M TOBEPXHOCTH MPABUIBHOW MUPaMHIIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CUMMETPHS
napajulelienuneaa, CUMMETPHUS MPABWIBHBIX NPHU3M, CUMMETpPUA NPaBUIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKCHUE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. [Ipu3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsmoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TIOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTed. Tema BpalieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IJIOCKOCTH, KacaTeabHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpalleHHUs Ha
iockocth. Pa3BépTka uunmuapa u konyca. Cummerpusi chepsl 1 mapa.

O0béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MpU3MBI, HWIKHIPA, TUpaMHUibl U1 KoHyca. O0bEM 1Iapa U 1M1apoBOro
CEerMeHTa.

KomOuHauuu Ten BpamieHuss U MHororpaHHukoB. Ilpu3ma, BmnMcaHHas B
WIMHApP, ONHCaHHAas oOKojo IwuHapa. llepeceyenne cdepsl U mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,
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OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIHUCAHHOW B MHOTOTPAHHHK WJIH TEJIO
BpalICHUS.

[Tnomanp MoOBEpXHOCTH LMJIMHJIpA, KOHyca, MJIOM@aab cepbl U €€ yacTew.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nono6ubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOMOB.

ITocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJI BPALICHUS: CEUYEHUs LIWJINHIpA
(mapanyenbHO W TMEPHEHAMKYJISIPHO OCH), CEUEHHUs KOHyca (MapaljiesibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEYEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUSA, METOJM IIEPEHOCA
CEKYILEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KoopAauHaT B mpoctpaHcTBe. KoopauHarel BekTopa. PasnoxeHne BeKTOpa MO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/ IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBUKEHUS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHUss W paBEHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXKEHUN: TapauiebHBIM MEPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOLEIYP
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe),  yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY U HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JAPYTHX HayKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTENbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYTyIIIETO;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAs SCTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIeHNU, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acCIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BoCIUTAHHE:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0e30MacHoOro oopasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (370POBOE MHTAaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIIbIXa, PEryJsipHas (U3NYecKasi aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  JMESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccur U peanu30BbIBATb COOCTBEHHBIE KU3HEHHbBIE ILIAHBI,
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TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKUM3HHM, TOTOBHOCTh K AKTUBHOMY
Y4acCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1ad MaTeMaTHIECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHNMAHWE BIIASHHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JlacTu
OKpYXalomend cpefpl, IIaHUPOBAHHE TIOCTYNIKOB W OIICHKA WX BO3MOJKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOH MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HAyKH Kak cepbl 4eTOBEUCCKOM IeATeILHOCTH, STANOB €€ pa3BUTHS H 3HAUUMOCTH
JUTSL pa3BUTHS ITUBHIN3AINH, OBJIAJACHHUE SI3IKOM MaTEMaTHKH U MaTeMaTHICCKOU
KYJIbTYpO# Kak CPeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISATH MTPOECKTHY IO
U UCCJIeIOBATEIBCKYIO JIEATEbHOCTh MHANBUAYAIBHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBIBJIITD U XapAaKTEPU30BaTh CYIECTBEHHBIE IPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TOHATUN, OTHOLIEHMM MEXIy MNOHATUAMH, (HOPMYIHPOBATH
OINpEJENeHHs MOHATUNA, YCTAHABIMBATh CYLIECTBEHHbIN NMPU3HAK KiacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIPUHUMATh,  (OpPMYyJIHMpPOBaTbh U  NPeoOpa3oBBIBATH  CYKJCHUS:
YTBEPAUTENIbHbIE U OTPULIATENbHbIE, €IUHIUYHbIEC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBIABIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MPEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

Je7aTh BBIBOABI C HCIOJb30BAHWEM 3aKOHOB JIOTMKH, IEAyKTHBHBIX M
WHIYKTUBHBIX YMO3AaKJIIOYEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEJIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, MPUBOUTH PUMEPHI U
KOHTPHpPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEILIEHMS, BHIOMpPATh HauOoJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BbIJIEJICHHBIX KPUTEPUEB).
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Bba3oBble uccienoBarebckue AeCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEILCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBaHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOoro 00beKTa, SIBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEKTaMU, sIBJICHUSIMH, IIPOIECCAMU;

CaMOCTOATENLHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NPOBENEHHOTO  HAOMIOJIEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PEILLICHUS 33/1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMALINIO PA3TUYHBIX BUJIOB U (hOpM
MIpEeCTaBIICHHUS;

CTPYKTYpUpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaJIEXKHOCTh uHbopMaIuu o CaMOCTOSITENILHO
c(hopMyTUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEpPCAJbHbIE yYeOHbIEe 1eHCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOJy PpEUIeHUus 3aJauyu,
KOMMEHTUPOBATH MMOJTYyUYECHHBIN pe3yJIbTarT;

B X0Ji¢ 0OCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEUIEHUs, COIOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
dbopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MpPE3eHTAIlMK U OCOOCHHOCTEN ayTUTOPHUHU.
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PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOPMAITUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTHXKEHHSI WIM HEIOCTUKEHUSI PE3YIbTATOB JESITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHasl 1eATEJIBHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mMpu pelmeHuH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOMU
NeSATEILHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (popMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE LITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPIUHUPOBATh
CBOM JEUCTBUS C APYTUMHU YI€HAMU KOMaH/bl, OIEHUBATh KA4€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TMOHSATHUSMH CTEPEOMETPUH TIPU
pelIeHNH 3a1a4 U MMPOBEJICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;
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CBOOOJIHO  OINEpUPOBATh MOHSITUAMH, CBA3AHHBIMU C yrjaMH B
MPOCTPAHCTBE: MEXJY MPSMBIMU B TPOCTPAHCTBE, MEXKIY NPSIMOUA H
MJI0CKOCTHIO;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHHUKOB (IpU3Ma,
nupamua, NpsSMOYTOJIbHBIN Mapaienenunena, Kyo);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSAMH, CBSI3AHHBIMU C  CEUCHHEM
MHOT'OTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATD napasuielibHOE, LIEHTPaJIbHOE u OpTOrOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP HA TUNIOCKOCTD, BHITTOIHATH U300paskeHus GUryp Ha
MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MUpaMK/ia), TCOMETPUUYECKUX TEJ C TPUMEHEHHEM (HOpMYII;

CBOOOJ/IHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LICHTP,
OCh ¥ TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUHU (PUTYPBHI;
CBOOOJTHO OTEpUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJTHSTD JICUCTBUS HaJl BEKTOPaMHU;

pemarh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HaX0JI€HUE T€OMETPUUYECKUX BETUUYHNH, TPUMEHSISI U3BECTHBIE METO/IBI ITPU
pELICEHUH MAaTEeMAaTUYEeCKUX 3a7ad MOBBIIMIEHHOTO U BBICOKOTO YPOBHSA
CJIO’KHOCTH;

NPUMEHSTh TPOCTEHIIME TPOTrpaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;
W3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, MPEACTaBICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJydeHHbIE 3HAHUS HAa TIPaKTHUKE: CpaBHUBATh U
aHaJIM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3yYCHHBIC MOHATUS B
mpoliecce MOMCKAa  pelieHUsT MaTeMaTU4ecKd  CPOopMyIUpPOBAHHOMN
mpoOIeMbl, MOJEIUPOBATh peaTbHbIE CHUTYallMd Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHbBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJINYHH;
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HMCTb HPCACTABJICHHA 00 OCHOBHBIX JTaItax pPa3sBUTHUA T'COMCTPUU KakK
COCTaBHOM YacTH (bYHI[aMeHTa Pa3BUTHUA TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiics HayIuTCs:

CBOOO/JIHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C IUIMHAPUYECKOMH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYeHHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSACHATH CIIOCOOBI OJTyUYEHHSI TEJT BPAILICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIOoKeHue c(hephl U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHHUS,
O0OBEMBI U IUIOMIAI MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJl BpAalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aemble (UTYPBI, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO ONEPUPOBATH MMOHATHUEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATH OIEpalluy HaJl BEKTOPaAMU;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, MIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
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CTPOUTH CEYEHHSI MHOTOTPAHHUKOB WM TEJl BPAUICHHUS: CEUEHUs LWIMHAPA
(mapasuieNnbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijieibHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPIINHY ), CEUEHUS Iapa;
WCIIOJB30BaTh METOABI IIOCTPOCHMS CEUYECHUM: METOJ CJIEAO0B, METOJ
BHYTPEHHETO TPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH IOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akThbl Uil PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEAMNOJIAraloIINX HECKOJIBKO IIaroB PEUICHUs, €CIU YCIOBHUS
MPUMEHEHUS 3a/IaHbl B IBHOW M HESIBHOU (opMme;

peliaTh 3aJa4d Ha JOKAa3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XJCHUE T€OMETPUUECKUX BEITUYMH;

IIPUMEHATH MPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3314,

MIPUMEHSATH MMOJYYEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
M OLICHUBAaTh pPEAIbHBIE CUTYAIlUW, MPUMEHITh HM3YUYCHHBIC TMOHSTHS,
TEOPEMBI, CBOMCTBAa B IIPOLIECCE IIOUCKA PELUIEHUs MaTeMaTUYeCKU
chOpMyITUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEN0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ainreOpbl, peniaTth
IPAKTUYECKUE 3aJ1a4d, CBS3aHHBIE C HAXO0XICHHUEM T€OMETPUUYECKUX
BEJINYMH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



16

TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosaunuyectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Kontpoabusbie IIpakTnueckue
n/n  mporpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThbI
1 BBeneHue B cTepeoMeTpHIO 23 1 https://resh.edu.ru/subject/17/10/
B i
2 SAHMIOC PACTIOTOICHIE HPAMBIX B 6 1 https://resh.edu.ru/subject/17/10/
IIPOCTPAHCTBE
3 HapanembHOCTE MPAMEIX 1 IOCKOCTEH B 8 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
IT i
4 CPICHANIYIHIPHOCTS HPAMBIX H 25 https:/resh.edu.ru/subject/17/10/
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYTIIbI U pacCTOSIHUS 16 1 https://resh.edu.ru/subject/17/10/
MHororpaHHUKH 7 1 https://resh.edu.ru/subject/17/10/
BekTopbl B MpoCTpaHCTBE 12 https://resh.edu.ru/subject/17/10/
3 [ToBTOpEeHue, 06001IeHNE 1 5 5
CUCTeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[MPOT'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
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11 KJIACC
KoauvecTBo yacoB
Ne HaumeHnoBaHue pa3/aesioB U TeM DJieKTpoHHbIE (I (PPOBBIE)
KonTpoabusie IlpakTnueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThbI
1 AHanmUTHYECKas TEOMETPHS 15 1 https://resh.edu.ru/subject/17/11/
I1 , 0000
2 OBTOPCHHUE, 000 meHI:Ie 1 15 1 https://resh.edu.ru/subject/17/11/
CUCTeMAaTH3aIVsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17 https://resh.edu.ru/subject/17/11/
Tena Bpamenus 24 https://resh.edu.ru/subject/17/11/
n 61é
5 JTOMIAH HOBEPXHOCTH # OUBEMEL 9 1 https://resh.edu.ru/subject/17/11/
KPYTIBIX TEJ
6 JBrxeHuUs 5 1 https://resh.edu.ru/subject/17/11/
7 [ToBTOpEHwUe, 0606IIIGHI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 102 8 0

ITPOTPAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

18

Ne
n/n

Tema ypoka

OcHoBHbIe MpaBUiia H300paKEHUS HA PUCYHKE
IJIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CepeUHBI OTpe3Ka

ITonsTHA cTEepeOMETpHUH: TOUKA, ITPsAMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIC IIPaBUIIa U300paKEHHS Ha
PHUCYHKE IIOCKOCTH, TTAPAJUICTBHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTpoanb
HbIe
padoTbl

paxkTn
YyecKue
padoThI

JlaTa
usyue
HHS

DJIEeKTPOHHbBIE

uudgposbie
oOpa3oBaTejibHbIE

pecypchl

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

lesson/6129/start/131672/

[onsaTus: nepecekaromuecs MIOCKOCTH,
HepeceKaroIuecs npsiMast ¥ INIOCKOCTb;
MOJIyTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaronuecs MIOCKOCTH,
MepeCceKaroIInecs MpsiMasi | MIIOCKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHHKH, U300paKECHHE TIPOCTEHIIINX
IIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHororpaHHHKH, U300paKECHHE TIPOCTEHIIINX
NPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX
00BEKTOB

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

lesson/5444/start/221486/

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIECACTBUS U3 HUX

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

lesson/4756/start/203542/



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
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AKCHOMBEI CTEPCOMETPHUH U IICPBBIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIECJCTBUS U3 HUX.
CrniocoOblI 3a1aHus IPSIMBIX U MIJIOCKOCTEH B
npoctpancTBe. O003HaYEHHS MPSMBIX U MIIOCKOCTEN

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

lesson/6065/start/125651/

10

N3obpakenue ceueHnit mupamMusl, Ky0a v pU3MBbI,
KOTOpPBIE MTPOXOJIAT uepe3 ux péopa. M3obdpakenue
nepeceyeHust MOJIyuYeHHbIX IUIOCKOCTEH.
PackpaimBanie NOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

11

N306paxkenue ceueHuit nupamubl, KyOa 1 pU3Msl,
KOTOpBIE MMPOXOAAT uepe3 ux péopa. M3obpaxkenne
nepeceyeHust MOJIy4YeHHbIX IUIOCKOCTEH.
PackpamnBanue NOCTPOEHHBIX CEUEHUI pa3HBIMU
[[BETaMU

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

lesson/6133/start/272668/

12

N3o06paxkenue ceueHuit nupamuibl, KyOa ¥ pU3MBlI,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
NIEPECEUCHM S OTYYEHHBIX IIJIOCKOCTEN.
PackpaimBanye NOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

13

N3o06paxeHune cedeHnit mupamubl, KyOa 1 pU3Msl,
KOTOpBIE TPOXOJISIT uepe3 ux péopa. M3obpaxenue
NEPECEUEHM S TOITYUEHHBIX IIJIOCKOCTEN.
PackpammBanye NOCTPOSHHBIX CEUYCHUN Pa3HBIMU
[[BETaMHU

14

15

Merto creoB i MOCTPOCHUSI CEUSHUN

Merton cienoB Juis noctpoeHus ceueHuil. CBoiicTBa
[IEPECCUCHUM NPAMBIX U INIOCKOCTEN



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
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16

17

Merton ciefoB aJist nocTpoeHus: ceueHuil. CBoiicTBa
IIEPECCUCHUM NPAMBIX U IUNIOCKOCTEN

[TocTpoenue ceueHuii B mupamu/ie, Kyoe 1mo Tpém

ToukaM Ha pEOpax. Co3gaHKe BHIHOCHBIX YepTexKel 1
3aIKCh IIaroB MOCTPOCHUS

18

[TocTpoenue ceuenuii B nupamuzie, Kyoe no Tpém
ToukaM Ha péopax. Co3aHue BBIHOCHBIX YepTexel U
3aIUCh IIAr0B MOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha pEopax. Co3qaHue BEIHOCHBIX YEPTEKEN 1
3aMnMch AroB NOCTPOEHUS

20

21

22

[ToctpoeHue ceueHuii B mupaMue, Kyoe mo Tpém
ToukaM Ha pEopax. Co3qaHue BEIHOCHBIX YEPTEKEN U
3aIMCh IIaroB MOCTPOCHHUS

IToBTOpenue nnanumerpuu: Teopema o
IPONOPLHUOHATBHBIX oTpe3kax. [Tomobue
TPEYroJIbHUKOB

[ToBropenue mranumerpun: Teopema Menenast.

PacdeThl B ceueHMSIX HAa BEBIHOCHBIX YCpTEIKax. I/ICTOpI/IH
Pa3BUTHA IINIAHUMCTPHUU U CTCPCOMETPUN

23

KonTponbHas paboTa "AKCHOMBI CTEPEOMETPHUH.
Ceuenns"

24

B3anmMHoe pacronioskeHre IpsMbIX B IIPOCTPAHCTBE.
CkpemmBatoniuecs npsiMeie. [IpuzHaku
CKPEIIMBAIOIINXCS MPSIMBIX. [lapaienpHbie MpsMble B
HPOCTPAHCTBE

25

TeopeMa 0 CyLIECTBOBAHUH U €IMHCTBEHHOCTH IPSIMOU
NapaJuIeJIbHON JaHHOU IIPSIMOM, IPOXOAIIEN Yepes
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26

27

TOYKY MPOCTPAHCTBA U HE JIeKaleH Ha JaHHOW MPSAMO.
JlemMma o nepeceueHnU napavieaIbHbIX MPSIMbBIX
IJIOCKOCTBIO

[TapamnensHOCTD TpeX NpsIMbIX. Teopema o Tpéx
napajuleIbHBIX IPAMbIX. TeopemMa 0 CKpelnBatoInXCst
IPSIMBIX

[TapannensHOe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napasuieIbHOTO MpoeKTHpoBaHus. M3o0pakenue
pa3HbIX GUTYp B MapaIIEIbHON MPOCKIIUU

28

LenTpanpHas npoekuus. YToJ ¢ COHapaBIeHHbIMU
CTOPOHAMHU. YTOJI MEXAY IPSIMbIMU

29

30

31

3aauy Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE, CBS3aHHbBIC
C PACIIOJIOKEHHUEM NPAMBIX B IPOCTPAHCTBE

[TonsTus: napaie;ibHOCTb HpHMOﬁ " IJIOCKOCTH B
IMPOCTPAHCTBE. HpI/I3HaK apajllIeJIbHOCTH HpHMOﬁ u
m1ockoct. CBOKCTBA napajieJIbHOCTH HpHMOﬁ n
INJIOCKOCTH

FGOMeTpI/I‘-ICCKI/Ie 3aJa41 Ha BBIYHMCICHUC U

A0Ka3aTCJIbCTBO, CBA3AHHBIC C MAPaJIJICIIbHOCTBIO
MMPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC

32

ITocTpoeHne ceuenus, TPOXOIAIIEro Yepe3 JaHHYIO
MPSMYIO Ha 4epTEKe U NapaJlIeIbHOTO APYTrOn MPSIMO.
Pacuér oTHOLIEHNH

33

HapannenLHaﬂ MMpOCKIMsA, TPUMECHCHUEC IJId ITOCTPOCHUA
cedyeHuit KkyOa u mapasuienenumnena. CBoicTBa
napajuiejenunea u mpu3Mbl

34

[TapamnensHble uiockocTy. [Ipu3Haku napauieabHOCTH
JIBYX IJIOCKOCTEMN
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Teopema o nmapanienbHOCTH U €IMHCTBEHHOCTH
MJIOCKOCTH, MPOXOISIIECH Yepe3 TOUKY, HE

3 NPUHAAISKAILYIO TaHHOW TUIOCKOCTH U CIICACTBUS U3 1
Heé
CBoiicTBa napajIeNIbHBIX IUIOCKOCTEN: O
36 NapauIeIbHOCTH MPSIMBIX TIEPECCUCHUS MPU 1
MEPECEUCHHNH ABYX MapaJUICIbHbIX IJIOCKOCTEN TPEThEN
CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 OTpe3Kax
37 HapauIeIbHBIX MPSIMBIX, 3aKITFOUEHHBIX MEXTY ) 1
napauIeIbHBIMU ITIOCKOCTSIMU; O TIEPECEUCHUN TPSIMOI
C IBYMS MapajuIeIbHBIMH TUIOCKOCTSAMU
38 [ToBTopenue: Teopema Iludaropa Ha mIockocTH 1
39 [ToBTOpEHUE: TPUTOHOMETPHS MIPSIMOYTOIEHOTO 1
TPEYTOJIbHUKA
40 CgoiicTBa Ky0a M PSIMOYTOJIBLHOTI'0 NapayljieNenuneaa 1
41 Brrunciienue [UMH OTPE3KOB B KyO€ U MPSIMOYTOJILHOM 1
napaieNnenure/1e
42 [TepnieHIUKYIAPHOCTH MPSIMOM U T10CKOCTH. [Ipr3HaK 1 https://resh.edu.ru/subject/
HEePICHAUKYJIIPHOCTH MPSIMOU U IIOCKOCTH lesson/4724/start/20411/
43 [leprienAUKyYISIpHOCTH MPSAMOH U MII0CKOCTH. [Ipu3Hak 1 https://resh.edu.ru/subject/
NEePIEHIUKYIIPHOCTH MPSIMOM U TIIOCKOCTH lesson/4757/start/20566/
Teopema 0 CyIIecTBOBaHHH U €TMHCTBEHHOCTH MPSIMOI :
44 npozonfﬂueﬁyqep% TOYKY ITPOCTPAHCTBA ’ ’ 1 https://resh.edu.ru/subject/
. lesson/4748/start/20810/
NEPIEHINKYIISIPHOH K IJIOCKOCTH
45 [TnockocTH 1 MepeHUKYISIPHBIE UM MIPSIMBIC B 1
MHOTOTpaHHHKaX
46 [TnockocTh ¥ MepeHIUKYIISIPHBIC UM MIPSIMBIC B 1

MHOT'OIrpaHHUKax



https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
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[Tepnienqukynsip u HakinoHHas. [Toctpoenue

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

41 NEepIEHINKYIIAPA U3 TOYKU Ha MIPIMYIO 1 lesson/6127/start/221519/
48 [lepnenaukynsip u HakiaoHHAs. [locTpoenue 1
NEePIEeHANKYIISPA U3 TOUYKU Ha MPSMYIO
49 Teopema o Tpéx nepneHAuKyIsApax (nmpsmas u 1
oOpatHast)
50 Teopema o Tpéx neprneHaAuKysipax (psmas u 1
oOpatHast)
51 VYron Mexay CKpelrBatOUMMUCS PSIMbIMU 1
59 [Mouck neprneHAnKyISIPHBIX TPSMBIX C TOMOIIBIO 1
NEepPIEHANKYISPHBIX TUIOCKOCTEH
53 OpTOroHanbHO€ MPOEKTUPOBAHUE 1
54 [TocTpoenue ceuennii kyba, MpU3Mbl, IPaBUIbHOMN 1
MUPaMUJIBI C TIOMOIIBIO0 OPTOTOHATLHON MPOEKIINU
55 [TocTpoenue ceuenuii kyda, MpU3MBI, HPaBI/IHLHOﬁ 1
MUPaMUJIBI C TIOMOIIBIO0 OPTOTOHATLHON MPOEKIINU
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO MIOCKOCTH. 1 https://resh.edu.ru/subject/
[TnockocTy cuMMETpuUil B MHOTOTpaHHUKAX lesson/6063/start/21120/
57 [Ipu3Hak nepneHAUKYJISIPHOCTH IPSIMON U INTIOCKOCTH 1
KaK CJIEJICTBHE CHMMETPHH
58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacuér paccTosiHuil oT 1 https://resh.edu.ru/subject/
TOYKH J10 INIOCKOCTH lesson/6018/start/221550/
59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacy€T paccTosiHUN OT 1
TOYKH /10 TIOCKOCTH
50 CniocoObl ONyCTUTH NEPIIEHANKYISAPBI: CHMMETPHSI, 1

CIBHT TOYKH MO MapaJIeIbHONU MPSIMOil



https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
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CaBur 1o HenapasuieJbHON TPSMON, U3MEHEHUE

61 . 1
paccrosiHui
62 KoHnTtponbHas padota "B3anMHOe pacmosokeHne 1
IPSIMBIX U IJIOCKOCTEHN B IpocTpaHCTBE"
[ToBTOpEeHuE: yron Mex1y NpsiMbIMUA HA TNIOCKOCTH,
63 TPUTOHOMETPHUSI B IPOU3BOJILHOM TPEYTOJIBHUKE, 1
TeopeMa KOCHHYCOB
64 [ToBTOpEHUE: Yo MEXKIY CKPEIIUBAIOITUMUCS 1
MPSIMBIMU B TIPOCTPAHCTBE
65 ['eomeTpryeckue METOAbI BEIYUCICHHUS YTIIa MEXTY 1
OPsIMBIMU B MHOTOTPAaHHHUKAX
https://www.yaklass.ru/p/
geometria/10-
klass/perpendikuliarnost-
V-prostranstve-
. . . 10441/poniatie-
66 JIByrpanHnbiii yron. CBONCTBO JIMHEWHBIX YIJIOB 1 dvugrannogo-ugla-
JIBYTPAHHOTO yTJia fiznak-
perpendikuliarnosti-
ploskostei-11035/re-
9aa441b9-4440-42d1-
a6ab-0778481ce000
67 [TepnienqukynsipHbie MI0ckocTH. CBOMCTBAa B3aMMHO 1
MePIEHINKYIISIPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHANKYISIPHOCTH MIIOCKOCTEH; Teopema o
68 IPSIMO NIEPECEUEHMSI IBYX IJIOCKOCTEN 1

NEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
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[TpstmoyTONBbHBIN Napaienenumnes; Kyo; n3MepeHus,

69 CBOICTBA MPSMOYTOJIBHOTO Mapaiyiesieumea 1
https://www.yaklass.ru/p/
geometria/10-
klass/parallelepiped-
prizma-piramida-obemy-
Teopema o AMAaroHAIU MPSIMOYTOJIHEHOTO ;
70 . 1 mnogogrannikov-
napajurieieuIe/1a u CICACTBHIE U3 Heé 11037/poniatie-
mnogogrannika-prizma-
9282/re-bdc0af34-c6la-
47a7-8a77-40e81b99cf11
71 CrepeoMeTpHUeCKUC U TIPUKIIATHBIC 33a]]a91, CBSI3aHHBIC 1
CO B3aMMHBIM PACIIOJIOKCHHUEM IPSAMBIX H INIOCKOCTH
[ToBTOpEeHME: CKpEUTUBAIOIINECS MPSMBIE,
72 napajuieabHble INIOCKOCTH B CTAHJAPTHBIX 1
MHOTOTpaHHHKAX
[Tapa mapanienbHbIX MIOCKOCTEH Ha CKPEIIUBAIOIIUXCS
73 IPSIMBIX, PACCTOSTHUE MEKY CKPEIIMBAOIIMMHUCS 1
MPSIMBIMU B TIPOCTBIX CUTYAITHSIX
PaccTosHHE OT TOUKH [0 IFIOCKOCTH, PACCTOSHHE OT https://vesh.edu.u/subject/
74 . 1 lesson/6083/conspect/149
TIPSIMOM 10 TUTOCKOCTH
228/
75 Breruncnenue paccToSHUI MEXTY CKPEIIMBAIOIIUMUCS 1
MPSIMBIMU C TIOMOIIBIO TIEPIICHIUKYJIISIPHOMN TIOCKOCTH
TpéxrpaHHbIil yroJ, HEPAaBEHCTBA ISl TPEXTPAHHBIX
76 yrioB. Teopema [Iucgaropa, Teopembl KOCUHYCOB U 1

CHUHYCOB Il TPEXTPAHHOIO yIJIa



https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://resh.edu.ru/subject/lesson/6083/conspect/149228/
https://resh.edu.ru/subject/lesson/6083/conspect/149228/
https://resh.edu.ru/subject/lesson/6083/conspect/149228/
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DJIeMEHTHI ChEePUIECKON T€OMETPHH: T€OIC3HICCKUE

77 1
JMHUU Ha 3emiie
78 KoHnTtposnbHas padota "Yribl u paccTosHUS" 1
79 CucremaTtu3zanus 3HaHuN "MHOTrorpaHHUK U €T0 1
3JIEMEHTHI"
80 [Mupamuna. Buasl nupamun. [IpaBunsHas nupamuaa 1 https://vesh.edu.u/subject
lesson/5866/start/221576/
81 [Mpusma. [psimast u HakIOHHAast pu3Mbl. [IpaBusIbHAS 1 https://resh.edu.ru/subject/
npu3Ma lesson/5443/start/21270/
82 [Ipssmoit napaienenunen, NpsMOyTrOIbHbIN 1
napaiesienumes, Kyo
83 Beinykisle MHOrorpanauku. Teopema Jinepa 1 htips:ifresh.ecu.rusubject
lesson/5732/start/23384/
84 Beinykiibie MHOTOrpaHHUKH. Teopema Diinepa. 1 https://resh.edu.ru/subject/
[IpaBunbHBIE U MOTYIIPABUILHBIE MHOTOTPAHHUKU lesson/4023/start/149352/
85 KonTponbHnas pabora "MHuororpaHHukn" 1
86 [TonsaTne BekTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE 1 https:ifresh.edu.rusubjects
lesson/6404/start/132055/
87 CyMMa BEKTOpOB
88 Pa3zHoctb BekTOpOB
https://resh.edu.ru/subject/
89 [IpaBuio napanienenumneaa 1 lesson/6404/conspect/132
054/
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
01 Paznoxxenne BekTopa 1o 6aszucy Tpéx BEKTOPOB, HE 1 https://resh.edu.ru/subject/
JeKaIIUX B OJTHOM TUIOCKOCTH lesson/4758/start/21648/
92 CKaJIIpHOE MTPOU3BE/ICHUC 1



https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5732/start/23384/
https://resh.edu.ru/subject/lesson/5732/start/23384/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/conspect/132054/
https://resh.edu.ru/subject/lesson/6404/conspect/132054/
https://resh.edu.ru/subject/lesson/6404/conspect/132054/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/

N
-~

93 Brrunciienue yria Mex1y BEKTOpaMy B IPOCTPAHCTBE 1 https://resh.edu.ru/subject/
94 [Ipocreiimire 3agaun ¢ BEKTOpaMu 1 lesson/6404/start/132055/
95 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
99 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN 1
100 HroroBast KoHTpoIbHAs paboTa 1
101 Hroroas xouTpoasHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/
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11 KJIACC
KosuuecTBo yacoB DJIeKTPOHHbIE
Jlara
Ne KonTtpo IpakTuu uugpoBbie
Tema ypoka n3ydeH
n/n Bcero  JIbHBIE ecKHe o 00pa3oBaTeJbHbIC
padoThbI padoThI pecypcbl
1 [ToBTOpenue TeMbl "KoopauHaThl BEKTOpa Ha 1 https://resh.edu.ru/subject/
IJIOCKOCTH M B IIPOCTpaHCTBE" lesson/5724/start/21892/
) [ToBTopenue Tembl "CKansgpHOE IPOU3BEICHNE 1 https://resh.edu.ru/subject/
BEKTOPOB" lesson/5723/start/149167/
3 [ToBTOopenue Tembl "BeruncieHue yria Mexmy 1 https://resh.edu.ru/subject/
BEKTOPAaMH B IIPOCTPaHCTBE" lesson/6083/start/149229/
4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, 1
MPOXOSIIEH uepe3 JBe TOUKH"
5 YpaBHEeHHUE IOCKOCTH, HOPMallb, YpaBHCHUE 1
IUIOCKOCTH B OTpE3Kax
5 YpaBHEHHUE IIOCKOCTH, HOpMaJlb, ypaBHEHHUE 1
IUTOCKOCTH B OTpE3Kax
7 BekTopHoe npousBenenme 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
pOrpaMMUPOBAHUE
9 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHNE
10 AHaTUTHYECKUE METOJIbI PACUETA yTiia MEXKITY 1
HPSMBIMH B MHOTOTPaHHUKAX
1 AHaNUTHYECKUE METOJIBI PACUETa yriia MKy 1

IJIOCKOCTAMHU B MHOI'OI'PaAaHHHUKAX



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/
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d)opMyJIa PacCCTOAHUA OT TOYKHU A0 INIOCKOCTHU B

12 1
KOOpPJIMHATAX
13 HaxosxeHne pacCTOsSHUI OT TOYKH JIO TNIOCKOCTH B 1
KyOe
14 Haxonc;[eHI/ie PacCTOSIHUN OT TOYKH JI0 TUIOCKOCTH B 1
NPaBUJIBHON MUpaMu/Ie
15 KoHTposbHas pabota "AHamuTuyeckas reomeTpus"” 1
16 CedeHHUsT MHOTOIPAaHHHUKOB: CTaHIapTHBIC 1 https://resh.edu.ru/subject/
MHOTOTPaHHUKH lesson/5732/start/23384/
17 CeueHust MHOTOIPaHHUKOB: METO/ CJIEJIOB 1
18 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC 1 https://resh.edu.ru/subject/
IJIOCKOCTH, ITEPECEUCHUS IPSIMBIX U IUTIOCKOCTEH lesson/4912/start/23573/
19 [MapaienbHbIe TPSMBIC U TNIOCKOCTH: 1
napaJuiebHbIe CEYCHUS
20 HapannenvaHe NPSIMBIC U TUTOCKOCTH: PacyéT 1
OTHOIICHHUH
91 [MapannensHbie TPSMBIC U INIOCKOCTH: YTIJIBI MKy 1
CKPEIIMBAOIIUMUCS MPSMBIMH
[MeprieHAUKYISIPHBIC MPSAMBIE M TIOCKOCTH:
22 CTaHJIApTHBIE MTAPBI EPICHIUKYIIPHBIX TUIOCKOCTEH 1
U TPSMBIX, CHMMETPHHA MHOTOTPAaHHHKOB
93 [MeprieHAUKYISIPHBIC IPSIMBIE U TUIOCKOCTH: TeopemMa 1
0 TpeX MepIeHINKYIIpax
24 [eprieHAUKYIISIpHBIC TPSMBIE W IIOCKOCTH: 1
BBIYUCIICHUSI JUTMH B MHOTOTPaHHUKAX
o5 [ToBTOpEHME: IO MHOTOYTOJIbHUKOB, 1

(bopMyIIBI 1S TUTOIAACH, COOOpaKeHUs TOA00HUS



https://resh.edu.ru/subject/lesson/5732/start/23384/
https://resh.edu.ru/subject/lesson/5732/start/23384/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
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HOBTOp CHUC: TIOIIaA MHOI'OYT'OJIbHUKOB,

26 . 1
dbopMyIIBI IS TUTOIAEH, COOOpaXKeHUs TT0100us
97 [ToBTOpEHME: IO MHOTOYTOJIbHUKOB, 1
(bopMyIIBI 1S TUTOMIAACH, COOOpaKEHUs MTOA00HS
Inomany ceyeHnii MHOrOrpaHHHUKOB: IUIOIIAIN .
28 HOB:;XEOCTefI, pa3pe3aHmIpHa YacTH, cooGIjll)af[KeHml 1 https://resh.edu.ru/subject
lesson/4912/start/23573/
nmonoous
[nomany ceyeHnii MHOrOTPaHHUKOB: TUIOMIATN
29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS 1
noooust
30 KoHntposnbHas padora "[loBTopeHue: 1
MHOT'OT'PaHHHUKH, CEYCHUS] MHOTOTPAHHUKOB"
31 O6béM Tena. O6beM IPSIMOYTOIBHOTO 1
napaieNenumnea
32 3amaun 00 yaABOCHUH Ky0Oa, 0 KBaapaType Ky0a; o 1
TPUCEKITUH yTJIa
33 CrepeoMeTpuueckue 3aauu, CBI3aHHbIE ¢ 00BEMOM 1
MPsIMOYTOJIBHOTO Tapasiesenume1a
34 [TpuknanHbie 3a/1a4M, CBSI3aHHBIC C BEIYUCIICHUEM 1
00BEMa MPSIMOYTOIBLHOTO MapalieNenuneaa
35 OGBEM PsIMOH TIPH3MBI 1 https://nsportal.ru/shkola/
36 CrepeoMeTpuUueCKUe 3a/]a4H, CBSI3aHHBIE C 1 geometriya/library/2022/0
BbIYUCIIEHHEM 00BEMOB TPSMOM MTPU3MBI 8/17/prezentatsiya-na-
37 [NpukagHbIe 3a1a49M, CBI3aHHBIE C 00BEMOM 1 temu-obyom-pryamoy-

PSIMOM TIPU3MBI

prizmy-11-klass



https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://nsportal.ru/shkola/geometriya/library/2022/08/17/prezentatsiya-na-temu-obyom-pryamoy-prizmy-11-klass
https://nsportal.ru/shkola/geometriya/library/2022/08/17/prezentatsiya-na-temu-obyom-pryamoy-prizmy-11-klass
https://nsportal.ru/shkola/geometriya/library/2022/08/17/prezentatsiya-na-temu-obyom-pryamoy-prizmy-11-klass
https://nsportal.ru/shkola/geometriya/library/2022/08/17/prezentatsiya-na-temu-obyom-pryamoy-prizmy-11-klass
https://nsportal.ru/shkola/geometriya/library/2022/08/17/prezentatsiya-na-temu-obyom-pryamoy-prizmy-11-klass
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Brruncinenue 00bEMOB TeEIN C IIOMOIIBIO

38 onpeaenéuHoro uarerpana. O0bEM HaKIIOHHON 1
MIPU3MBI
39 Brruuciienne 00EMOB Tell ¢ TOMOIIBIO 1
onpenenéHHoro uaterpaga. OobEéM MmupaMu bl
40 ®opmyna 06bpéMa nmupamuel. OTHOIIEHHE 00BEMOB 1 https://www.yaklass.ru/p/
UPaMUJI C OOIIUM YIIIOM geometria/10-
klass/parallelepiped-
prizma-piramida-obemy-
mnogogrannikov-
41 dopmyna 00béMa nmupamuabl. OTHOIICHHE 00BEMOB 1 11037/ kak—néiti—obem—
nMpamMu/] C OOIIUM YTIIOM naklonnoi-prizmy-
7226011/re-686679b5-
delb-4b5f-b042-
ee6c469e5dbl
CrepeoMeTpHuecKUe 3aa41, CBSI3aHHBIE C https://nsportal.ru/shkola/
42 . y 1 N
00bEMaMHU HAKJIOHHOM MTPHU3MBbI geometriya/library/2016/1
0/24/metodicheskaya-
43 CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIC C 1 razrabotka-po-teme-_
o0BEMaMH HpaMUIBI obem-naklonnoy-prizmy-
11
44 [Tpuknanueie 3anaun mo teme "OObEMEBI TENT", 1
CBSI3aHHBIE C 00HEMOM HAKIIOHHOW MPU3MBI
45 [Ipuknanneie 3aaauu o Teme "OO0bEMEBI TN, 1
CBSI3aHHBIE C 00BEMOM MHPAMUJIBI
46 [Ipumenenne 06bEMOB. Beruncnenue paccTossHus 10 1
TUIOCKOCTH
47 Kontponbnas padora "O6bEM MHOTOTpaHHUKA" 1



https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://nsportal.ru/shkola/geometriya/library/2016/10/24/metodicheskaya-razrabotka-po-teme-obem-naklonnoy-prizmy-11
https://nsportal.ru/shkola/geometriya/library/2016/10/24/metodicheskaya-razrabotka-po-teme-obem-naklonnoy-prizmy-11
https://nsportal.ru/shkola/geometriya/library/2016/10/24/metodicheskaya-razrabotka-po-teme-obem-naklonnoy-prizmy-11
https://nsportal.ru/shkola/geometriya/library/2016/10/24/metodicheskaya-razrabotka-po-teme-obem-naklonnoy-prizmy-11
https://nsportal.ru/shkola/geometriya/library/2016/10/24/metodicheskaya-razrabotka-po-teme-obem-naklonnoy-prizmy-11
https://nsportal.ru/shkola/geometriya/library/2016/10/24/metodicheskaya-razrabotka-po-teme-obem-naklonnoy-prizmy-11
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[{ununaapuyeckas MoBEPXHOCTb, 00pa3yoIIne

48 . 1
WIMHAPHUYCCKOM MOBEPXHOCTH
Humuuap. [psamoii kpyrosoi mumuasaap. [iommans https://resh.edu.ru/subject/
49 1
MIOBEPXHOCTH IIMJIHH/IPA lesson/6300/start/22490/
50 Konunyeckas TOBEpXHOCTh, 00pa3yromue 1
KOHMYECKOU MoBepxHOocTU. Konyc https://resh.edu.ru/subject/
51 CeueHue KOHyCa IIOCKOCTBIO, MApaLIENbHOM ! lesson/4903/start/22646/
IJIOCKOCTH OCHOBAHHSI
52 Yceuénnslii konyc. M300paxeHne KOHyCOB U 1
YCEYEHHBIX KOHYCOB
53 [Tnomane OOKOBOI TTOBEPXHOCTH U TTOJHON 1 https://www.yaklass.ru/p/
MIOBEPXHOCTH KOHYyCa geometria/11-
klass/nakhozhdenie-
. . obemov-tel-10440/kak-
54 [Tnomaap 60KOBOW MOBEPXHOCTH U MOJIHOU 1 naiti-obem-konusa-
MOBEPRHOCTH KoHyca 9287/re-9¢3463d0-ce88-
4261-8f8b-c681519ffae7
CrepeoMeTpHUECKHE 33]Ja4H Ha JOKA3aTeIbCTBO H
55 BBIYHCIICHHE, TIOCTPOCHUEM CEYEHUN HUIUHAPA, 1
KOHYca
CrepeoMeTpHUECKHE 33]]a9d Ha JI0KAa3aTeIIbCTBO U
56 BBIYMCJICHHE, TTIOCTPOCHUEM CCUCHUH ITUITHHIIPA, 1
KOHyca
57 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C [TUIMHIPOM 1
58 [IpukiaaHbie 3a/1a4u, CBSI3aHHBIC C IHITHHAPOM
59 Cdepa u map



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287/re-9e3463d0-ce88-4261-8f8b-c681519ffae7
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287/re-9e3463d0-ce88-4261-8f8b-c681519ffae7
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287/re-9e3463d0-ce88-4261-8f8b-c681519ffae7
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287/re-9e3463d0-ce88-4261-8f8b-c681519ffae7
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287/re-9e3463d0-ce88-4261-8f8b-c681519ffae7
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287/re-9e3463d0-ce88-4261-8f8b-c681519ffae7
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287/re-9e3463d0-ce88-4261-8f8b-c681519ffae7
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[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

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

60 I;:gg;j:;elgizaﬁa;fep B IUI0CKOCTERO. Byt 1 L lesson/4034/start/22791/
[Tepeceuenwue cdepbl U Mapa ¢ MIOCKOCTHIO. .
61 Ka(I:aHI/IC mapa (1/11) CI()bepLI HJfOCKOCTBIO. Bun u 1 https://vesh.edu.ru/subject
i30Gpakere mapa lesson/5525/start/22875/
62 VYpasuenue chepsl. [Inomans chepsl u e€ yacre
63 Cummerpus chepsl 1 mapa
CrepeoMeTpHUYECKHE 33]]aul Ha JOKA3aTeIbCTBO U
64 BBIYKCIICHHE, CBSI3aHHBIE CO c(hepoii U mapom, 1
MIOCTPOCHHEM MX CCUCHHH TIIOCKOCTHIO
CrepeomeTpHuyecKHe 3aJaui Ha JOKa3aTeIbCTBO U
65 BBIUMCJIEHHE, CBA3aHHBIE CO CPEpOi U 1IapoM, 1
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO
66 [Ipukiiagubie 3a1a4n, CBsI3aHHbBIE CO chepoit u 1
1apom
67 [ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH, 1
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIE TTO100Ms
68 PaznuuHbie KOMOWHAIIMY TEJT BPAIICHUS 1 https://resh.edu.ru/subject/
MHOT'OI'PaHHHUKOB lesson/4906/start/84087/
69 3amaum o Teme "Tena v MOBEPXHOCTH BpameHus "
70 3anaun o reme "Tena 1 MOBEpXHOCTH BpalieHus" 1
71 KonTtponbnast pabota "Tena u moBepxXHOCTH 1
BpaieHus"
7 O06béMm mnuHIpa. Teopema 06 00bEME MPSAMOTO 1 https://resh.edu.ru/subject/

HWINHAPA

lesson/4904/start/280336/



https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/
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73

74

Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

[Tnomaau 6OKOBOM M MOJTHON MTOBEPXHOCTH KOHYyCa

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

lesson/4046/start/23207/

75

76

77

78

CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
BBIUMCIICHHEM 00BEMOB IIWIIMH/PA, KOHYCa

[Tpuknagaeie 3aaauu 1Mo Teme "OOBEMBI U IUIOIIAIH
MOBEpXHOCTEH Ten"

O0bEM mapa u mapoBoro cekropa. Teopema 00
00béme mapa. [Lmomans chepsr.
CrepeoMeTpHuecKUe 3a]a4l, CBI3aHHBIE C
BBIYUCIICHHEM 00BhEMOB I1apa, MAPOBOr0 CETMEHTA U
IaPOBOTO CEKTOpa

[Tpuknanueie 3agaun mo teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM IIapa U TIOUIAAbI0 Cephl.
CoOTHOIIIEHHS MeXy TUIOIMIAIMU TTIOBEPXHOCTEHN U
00BEMamMu MOJOOHBIX Tel

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

lesson/5629/start/23082/

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

lesson/4910/start/23238/

79

[TomoOHBIE TeNa B mpocTpaHcTBe. M3mMeHenne
00béma npu mogoouu. CrepeoMeTpuUuecKue 3a1auH,
CBSI3aHHBIE C BHIYHCICHUEM 00BbEMOB TEll U
IoIIaIel TOBEpXHOCTEN

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

lesson/4911/start/23300/

80

KonTtponbnast pabota "Ilnomaam moBepXHOCTH U
00BEMBI KPYTIBIX TEN"

81

82

JBuxenust npoctpancTBa. OToOpaskeHusI.
JBmxeHus u paBeHCTBO (huryp. OOmue cBoicTBa
JIBYKEHUH

Buabl nBrkeHMit: apauieNIbHbIN IEPEHOC,
LEHTPAJIbHAs. CHMMETPHUS, 36pKajbHAsI CHMMETPHS,
IIOBOPOT BOKPYT HPSIMOK

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

lesson/6297/start/22283/

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

lesson/6297/start/22283/



https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/
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83
84

[IpeobpazoBanus momodwus. [Ipsmas u cdepa Ditnepa

reOMeTpI/I‘-IeCKI/Ie 3aaa4u Ha MPUMCHCHUEC NIBUXKCHU A

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

lesson/5731/start/22407/

85

86

87

KonTponpHas padora "BekTops! B mpocTpancTse”

O6o06matomiee moBTopeHue 11 MOHATHII U METOZ0B
Kypca reomerpun 10—11 kinaccoB, cucremaTusanus
3HaHui: "[lapaiyienbHOCTh NPSIMBIX U TUIOCKOCTEHN B
npocTtpaHcTBe"

O6o6maromee nopropenne 11 MOHSATHI U METOOB

Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHuii: "BekTopsl B mpocTpaHcTBe"

88

O6o6maromee nopropenne 11 MOHSATHI U METOOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTu3amus
3HaHMi: "BekTopsl B mpocTpaHCcTBe"

89

90

91

92

O6o0matomiee moBTopeHue 11 moHSITHIT 1 METOZI0B
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3aims
3HaHui: "OO0beM MHOTOTpaHHUKA"

O6o6mmaromiee nopropenue 11 moHsTHI U METOIOB
kypca reomerpun 10—-11 knaccos, cucremarusanus
3HaHui: "OO0beM MHOTOTpaHHUKA"

O6o6maromee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3Hanuil: "[lnomaan noBepxHoCcTH 1 00BEMBI
KpYIJIbIX TEd"

O6o06matomee moBTopeHue 11 mMoHSATHIT 1 METOZIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3Hanuil: "[lnomaan noBepxHoCcTH 1 00BEMBI
KpYyIJibIX Ted"

93

Hrorosast koHTpOIBHAS paboTa



https://resh.edu.ru/subject/lesson/5731/start/22407/
https://resh.edu.ru/subject/lesson/5731/start/22407/
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94 HroroBast koHTpoIbHAs paboTa

95 [ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTH3aIUsl 3HAHUI 1
Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ https://resh.edu.ru/subject/

96 POJIb B Pa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U 1 lesson/4756/conspect/203
KOMITBIOTEPHBIX TEXHOJIOTHIA 541/

Hcropust pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ https://www.vaklass.ru/p/

97 POJIb B Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U 1 geometria/10-
KOMIIBIOTCPHBIX TEXHOIOT I k|ass/osn0vnye_p0niati ia-
Hcropus pa3BUTHSA CTEPEOMETPUM KAaK HAYKU U €€ stereometrii-

98 POJIb B Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX U 1 10438/aksiomy-
KOMITBIOTEPHBIX TEXHOJOTHI stereometrii-i-ikh-
Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ prosteishie-sledstviia-

99 POJIb B pa3BUTHH COBPEMEHHBIX WH)XEHEPHBIX 1 9252/re-c0090990-dec8-
KOMIBIOTEPHBIX TEXHOJIOTHI 4417-8427-26130c2d5cfd
Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ https://kopilkaurokov.ru/

100 POJIb B pa3BUTHH COBPEMEHHBIX WHXEHEPHBIX 1 matematika/presentacii/sti
KOMITHIOTEPHBIX TEXHOJIOTHMA erieomietriia
Hcropust pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€

101 POJIb B Pa3BUTHH COBPEMEHHBIX HHIKEHEPHBIX U 1 https://prezentacii.org/pre
KOMITBIOTEPHBIX TEXHOJIOTHIA zentacii/prezentacii-po-
HcTopus pa3BUTHS CTEPEOMETPHHU KaK HAYKH U €& matematike/150293-

102 pOJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U 1 stereometrija.html
KOMITBIOTEPHBIX TEXHOJIOTHIA

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://kopilkaurokov.ru/matematika/presentacii/stierieomietriia
https://kopilkaurokov.ru/matematika/presentacii/stierieomietriia
https://kopilkaurokov.ru/matematika/presentacii/stierieomietriia
https://prezentacii.org/prezentacii/prezentacii-po-matematike/150293-stereometrija.html
https://prezentacii.org/prezentacii/prezentacii-po-matematike/150293-stereometrija.html
https://prezentacii.org/prezentacii/prezentacii-po-matematike/150293-stereometrija.html
https://prezentacii.org/prezentacii/prezentacii-po-matematike/150293-stereometrija.html
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

Marematnka: anreOpa W Hadajga MaTEeMaTHYECKOTO aHalu3a, T€OMETpHS.
I'eomerpusa. 10-11 xmacc. bazoBbiit u yrmyonéuueiii ypoBHu. / Atanacsn JI.C.,
B.®. byry3oB, C.b. Kamomuer u ap. — AO «M3parensctBo «IIpocBeieHue.
OnektpoHHas hopma yuyeOHHKA.

METOAUYECKHE MATEPHAJIbBI 1JIAA YUUTEJIA

KoBtyn I'.lO. I'eomerpus. 11 kimacc. TexHOnOrnyeckue KapTbl YpPOKOB IIO
yueonuky JI. AranacsHa, B. byry3opa u np. ®I'OC. — U3narenbcTBo: Yuurens, 2019.
—242c.;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. DnexTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI, JOMYIIIEHHBIE K UCIIOJIb30BAHUIO

Opy peainu3alid UMEIOIUX TOCYNapCTBEHHYIO aKKPEAUTAIMI0 O00pa30BaTeIbHBIX
IporpaMM HadaJbHOTO OOIIEro, OCHOBHOT'O OOIIEro, cpeaHero oomero oOpa3oBaHUs
npukazoM Munnpocsemenus Poccun ot 04.10.2023 Ne 738:

- Maremaruka. 10 - 11 knacc. YrinyOneHnsiii ypoens. 10 mogyneit. — ®I'BHY
«MHCTUTYT cTpaTeruu pa3BUTHs 00Pa30BaHU;

- Tpenaxep «O6nako 3Hanumit». Marematuka. 10 kmacc. - OOO «PusnkoH
JIaby;

Tpenaxep «O6nako 3Hanui». Marematuka. 11 kmacc. - OOO «®u3ukoH
JIaby;

D0P: «I'eometpus, 10 kimacern. — OO0 «AKmacey;
D0P: «I'eometpus, 11 kimacern. — OO0 «AKmacey;

O0P: «Jlomamnue 3aganus. Cpeanee odiiee oOpazopanue. ['eomerpus», 10 -
11 xnacc. — AO «M3patenbeTBO «IIpocBenieHue»;

- OO0P: «Enunblii rocynapcTBeHHbIN 3k3aMeH. 11 kmacc. Marematuka». — OO0
«SIKmaccy;


https://www.labirint.ru/pubhouse/393/
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- D0P: « cnam EI'D. Cpennee obiiee obpa3oBaHue. Y4eOHBI MOAYIb IO
PELICHUIO TPYIHBIX 3aJlaHui Mo yuyeOHoMy mpeamery «Marematuka (yriayOiaeHHBIN
ypoBeHb)». 10 - 11 knaccs»y. — AO «M3narensctBo «IIpocBerienuey.

2. OTKpBITBHIE 00IIEOCTYHBIE 00pa30BaTeIbHbIE MAaTEPUAIbl, pa3MEIlICHHBIC Ha
nH($OPMaLIMOHHO-00pa30BaTeNbHBIX OPTAIAX:

- https://resh.edu.ru/subject/17/10/ - Poccuiickas 3JCKTpPOHHAs  IIKOJIA.
I'eomerpus. 10 knacc;
- https://resh.edu.ru/subject/17/11/ - Poccuiickas 3JCKTpPOHHAs  IIKOJIA.

I'eomerpus. 11 kiacc;

- https://www.yaklass.ru/p/geometria/10-klass/ - OO0 «SKmacc». 'eomerpus,
10 kmacc;

- https://www.yaklass.ru/p/geometria/11-klass/ - OO0 «SKmacc». ['eomerpus,
11 kmacc;

- https://urok.1sept.ru/articles/ -  OTKpBITBIA  TEAaroruueckuii  Gopym
«DectuBanp nenarorudeckux uae «OTKpBITHINA ypok». 1 ceHtsOps. TemaTtudyeckuit
MaTepual 1o airedpe U HayajlaM MaTEMaTHYECKOI0 aHaIn3a;

- https://m.edsoo.ru/ - bubanoreka 1mudpoBOoro o00pa3oBaTEILHOIO KOHTEHTA
(bubmuoteka 1{OK);

- https://nsportal.ru/shkola/geometriya/library/ - O6pa3oBarenbHas conuaabHast
cetb. ['eomerpus;

- https://kopilkaurokov.ru/matematika/presentacii/ - Caiir aua yuuTeneu
«Komunka ypokosy. TemMarnueckue rpe3eHTamnuu;

https://prezentacii.org/prezentacii/prezentacii-po-matematike/ - Ilpesenraruu.

[TonGopku o Temam.



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/
https://www.yaklass.ru/p/geometria/10-klass/
https://www.yaklass.ru/p/geometria/11-klass/
https://urok.1sept.ru/articles/
https://m.edsoo.ru/
https://urok.apkpro.ru/?ysclid=los31ro5tc117230950
https://nsportal.ru/shkola/geometriya/library/
https://kopilkaurokov.ru/matematika/presentacii/
https://prezentacii.org/prezentacii/prezentacii-po-matematike/

