MUHHUCTEPCTBO OBPA30OBAHUA 1 HAYKU

JIOHELIKOM HAPOJIHOM PECITYBJIMKU

IroCyJAPCTBEHHOE BIOJUKETHOE OBIIIEOBPA3OBATEJIBHOE YUPEX/IEHUE
«CPEJIHAA IIKOJIA Ne 5 TOPOZACKOI'O OKPYT'A MAPUVYIIOJIb»

IIPUHATO:
Ha 3acelaHuu
Tlemarornueckoro coBsera

IIporokon Ne 1 ot 27.08.2025

PABOYAS ITPOTPAMMA
(ID 7690548)
1o yaeOHoMYy npeamery «I'eomeTpusi»
(yrimyOnEéHHBIN ypOBEHB)
st ooydarommxcst 10 — 11 kmaccos

JIOHELIKOM HAPO/THOM PECITYBJIMKU

YTBEPXKIAIO

Hupexrop 'BOY «CIL Ne 5
['.0. MAPUVYIIOJIb»
domuucsa 1.B.
[Tpuka3Nel74 ot 28.08.2025

AOKYMEHT NOAMNNCAH
OINEKTPOHHOW NOATMNCBIO

Ceptudmkar: 00A95C7CCCDEDB50D1A9D817A03E945601
Bnapeneu: ®POMUYEBA MPUHA BACUTIBEBHA

Oewncteutenen: ¢ 22.10.2025 go 15.01.2027

r.0. Mapuymons 2025



HHOACHUTEJIBHAA 3AIINCKA

Pabouas nmporpamma yueOHOTO mpeamMeTa «I'eomeTpus» Ha ypOBHE CpeHEro o0Iiero oopa3oBaHus
coCcTaBjieHa Ha OCHOBe TpeOoBaHuil Kk pesyiabraram ocBoeHuss POII COO, npencraBieHHBIX BO
OIr'oC COO, c yuerom (enepanbHO pabodeit mnporpamMmmbl BocnuTanus u KoHuenuuu
npenoaaBanus reomerpun B Poccuiickon @enepannu, a Takxke:

— @epepanpHoro 3akoHa oT 29 nekabps 2012 r. No 273-®3 «O6 obpa3oBaHuu B
Poccuiickoit deneparnum» (¢ UI3MEHEHUSMHU U JIOTIOJTHEHUSIMH);

— (¢eneparbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENIBHOTO CTaHIapTa CPEIHEro OOIIero
o0pa3zoBaHusl, yTBEpKJAEeHHOTO NpukazoM MuHoOpHayku Poccun ot 17 mas 2012 . Ne 413 (B
pen. mpuka3zoB MwuuOOpHayku Poccum ot 29.12.2014 Ne 1645, or 31.12.2015 Ne 1578, or
29.06.2017 Ne 613; Munmnpocemenus Poccun ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, ot
12.08.2022 Ne 732, ot 27.12.2023 Ne 1028);

— denepanpHOil 00pa3oBaTENbHON MPOTPAMMBI CPEIHEro0 O0O0Iero o0pa3oBaHuUs,
YTBEp)KIIEHHON Tpruka3oM Munnpocsemenust Poccun ot 18 mast 2023 1. Ne 371 (B pen. mpukazoB
Munnpocsenienus Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, o1 09.10.2024 Ne 704);

— npuka3za Munanpocsemenns: Poccun ot 5 Hosi0ps 2024 1. Ne 769 «O06 yTBepKIaeHUH
denepanbHOro TmepeyHs Y4eOHUKOB, JOMYIICHHBIX K HCIOJb30BAHUIO TpU peaTu3aluu
HMMEIOILIUX TOCYAAPCTBEHHYIO aKKPEAUTALNI0 00pa30BaTENIbHbBIX MPOTrpaMM HavyajabHOTO OOIIETO,
OCHOBHOTO OOIIEro, CpemHero oOmero oO0pa3oBaHWs OPraHU3AIMSIMHU, OCYIICCTBIISIONTUMHU
00pa3oBaTeNbHYI0 JIeATENbHOCTh, W YCTAaHOBIIEHUU TMPEAEIHHOTO CpOKa HCIOIb30BaHUS
UCKJTIOYCHHBIX YYeOHUKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y4€OHBIX TOCOOUID»;

— npuka3za MunnpocenieHuss Poccun ot 18 mrons 2024 1. Ne 499 «O06 yTBepkaeHUH
denepalbHOTO MEpEeYHs DIIEKTPOHHBIX O0Opa30BaTENbHBIX PECYpPCOB, JOMYIIEHHBIX K
UCIOJIb30BAHMIO  TIPH  peaju3allid  HUMEIIUX  TOCYJapCTBEHHYIO  aKKPEAUTAIUIO
00pa3oBaTeNbHBIX MPOTpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero oOIIero
o0pa3oBaHU;

— mpukaza Munnpocsemnienuss Poccun ot 7 oxtsa6ps 2022 r. Ne 888 «O BHeceHuu
n3MeHeHni B [lopsAoK opraHu3aluv U OCYILECTBIEHUS 00pa30BaTENbHOM AEATENbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNbHBIM MporpaMMaM — 00pa30BaTeIbHBIM IIPOrpaMMaM Ha4allbHOTO
o0111ero, OCHOBHOTO OOILIEr0 M CpPeAHero ooIero oOpa3oBaHMs, YTBEPXKJICHHOTO INPHKa30M
Munuctepcrsa npocsemenus Poccuiickoit @enepanuu ot 22 mapra 2021 . Ne 115»;

— YcraBa ['BOY «CII Ne 5 I.O. MAPUVYIIOJIb» (HOBast penakiusi), yTBEpKAECHHOTO

npuka3oM MunuctepcTBa oOpasoBanus u Hayku Jlonenkoit HaponHoit PecniyGnuku ot 1 uromns
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2024 . Ne 969;
— VYuebHoro miaHa cpegHero oOmero oOpasoBanus ['BOY «CHI Ne 5 T.0.
MAPUYIIOJIby» na 2025-2026 yueOHbIii ro1.

l'eomerpust sBisieTcs:t OOHUM ©3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHErO OOIIero
o0pa3oBaHus, TaK KaKk 00eCIIeYnBAET BO3MOKHOCTh U3YUCHHSI TUCIUILINH €CTECTBEHHO-HAYYHON
HaIIPaBJIIEHHOCTH M MPEIMETOB T'yMAaHHUTApHOro LMKJIA. [IOCKOJIbKY JOTMYECKOE MBIILIECHUE,
dbopmupyeMoe TpU U3YYCHUH OOYYAIOIIMMHUCS TOHATUHHBIX OCHOB TE€OMETPHUH, IIPH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHUM LEMNOYKHM JIOTUYECKMX YTBEPKACHUW IpH pelIeHUU
F€OMETPUYECKUX 3aJla4y, yMEHUE BBIABUIAaTb U ONPOBEPraTh TI'MIOTE3bl HENOCPEACTBEHHO
UCIOJIb3YIOTCSl MPHU PELIeHUH 3a/lad €CTECTBEHHO-HAYYHOI'O ILUKJIA, B YaCTHOCTU (DU3MUECKUX
3ajau.

Lenb ocBoenust mporpammsl ydyeOHOro Kypca «l'eomeTpus» Ha yriayOIEHHOM ypOBHE —
pa3BUTHE HHAMBUIYAIbHBIX CHOCOOHOCTEH OOy4YalolUXCs NPU H3YYEHUU TEeOMETpPUH, Kak
COCTaBJISAIOLIEH NpeaMeTHOW obnactu «MaremaTtuka W HMHQOpMaTHKay dyepe3 obecreueHue
BO3MOXHOCTH NPHOOPETEHUsI M HCIIOJIb30BaHUS Oosiee TIIyOOKMX T€OMETpPUUYECKUX 3HAHUU U
NEeUCTBUM, CHEU(PUUHBIX T€OMETPUH, U HEOOXOIUMBIX UIsl YCIIEIIHOTO MPO(ecCHOHAIBHOTO
00pa3oBaHus, CBSI3aHHOTO C UCMOJIb30BaHUEM MAaTEMaTHKU.

[IpropuTeTHBIMH 3a/1la4aMH Kypca reOMEeTpUU Ha yriyOJaEHHOM ypOBHE, PaCHIUPSIOIIUMU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJICTaBlIeHHs] O TeOMETPUM KakK YacTH MHPOBOM KyIbTYypbl U
(bopMupoBaHHE OCO3HAHUS B3aUMOCBA3H F€OMETPHH C OKPYKAIOIIUM MHPOM;

(dbopMupoBaHHE MpPEICTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak O BaXXHEUIIMX
MaTeMAaTU4YECKUX MOJENAX, TO3BOJISIIOIIMX OMNMCHIBAaTh M H3ydaTb pa3Hble  SBICHMS
OKpYXKaloIllero MHpa, 3HaHHE NOHATHHHOro ammapara mno pasaeny «CrepeoMeTpusd» ydeOHOro
Kypca reOMeTpHUu;

(dbopMupoBaHHE yMEHMsI BJIAJETh OCHOBHBIMM MOHATUSAMH O NMPOCTPAHCTBEHHBIX (UTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (GOpMYyl1 U YMEHUE HUX IPUMEHSTb, YMEHMS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHs paclO3HaBaTh HAa 4YepTekaxX, MOJENIAX U B PEAJbHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHME€  IOHUMaHMA  BO3MOXHOCTH  aKCHOMAaTHYECKOIO HOCTPOCHMS
MaTeMaTU4YeCKUX TEOpuH, (pOPMHUPOBAHUE MOHMMAHUS POJIM AKCUOMATHKU MpPU IPOBEIECHUU
paccyXIAcHUM;

(dbopMupoBaHME yMEHHs BIAJETh METOAAMHU J0KA3aTEeIbCTB M aJTOPUTMOB PELICHMS,
YMEHUS MX IPUMEHATh, IPOBOJUTH [JOKa3aTelbHbIE pPACCYXKAEHUS B XOJIE€ pELICHUS
CTEPEOMETPUYECKUX 33Jad M 33Jad C [PaKTUYECKUM CcoJep:kaHueM, (popMupoBaHue
IPEJCTAaBICHUS O HEOOXOJUMOCTH JI0KA3aTeNIbCTB IpU OOOCHOBAaHMM MaTEMaTHUECKUX
YTBEP)KJICHUN U POJIM AaKCHOMATHKU B TIPOBEICHUH JETyKTUBHBIX PacCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHWE MWHTEIJIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH
oOyyaromuxcs, MO3HABATEIbHOM aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHHUH, KPUTUYHOCTH
MBIIIJIEHNS], UHTEPECA K U3YUYEHUIO T€OMETPHH;

¢dopmupoBaHue (PYHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHM: YMEHHUs
pacro3HaBaTh IPOSIBICHUS TI'€OMETPHUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYallUsAX U IPU U3YUSHUHU APYIUX Y4E€OHBIX MIPEIMETOB, MPOSBICHUS



3aBUCUMOCTEH U 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEAIbHBIX CUTyallUd, HCCIIEI0BAaHUS
IIOCTPOEHHBIX MOJIEJIEH, HHTEPIPETALIMH [TOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU ~COJIEpKATEIBHBIMU JIMHUSAMH ydeOHOro kypca «l'eomerpus» B 10-11
Kiaccax ABisitorcs: «lIpsAMble M INIOCKOCTH B IIpOCTpaHCTBE», «MHororpanHukm», «Tema
BpalleHUsD», «BeKTOpbl U KOOPAUHATHI B IPOCTPAHCTBEY, «/{BHXKEHUSI B IPOCTPAHCTBEY.

CohopmynupoBannoe Bo ®I'OC COO TpebGoBaHHE «yMETh ONEPUPOBATH MOHATHIMI,
pEIIeBaHTHBIMHM T'€OMETPHUH Ha YriayOnéHHOM ypoBHE oOydeHus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJIEpXKATEIbHBIM JIMHHUAM Y4eOHOTO Kypca, a (OopMUpOBaHHE JIOTUYECKUX YMEHHM
pacnpesnensercss He TOJbKO IO COAEpXKAaTeIbHbIM JIMHHUSIM, HO M IO TojaM oOOydeHus.
Copnepxanue 00pa3oBaHHSA, COOTBETCTBYIOILEE IPEIAMETHBIM  pe3yJbTaTaM  OCBOCHMUS
®OenepanbHO paboyell mporpamMMbl, pacrpeAeaEéHHbIM M0 rojaM 00ydeHus, CTPYKTYpPUPOBAHO
TakuM oO0pa3oM, 4YTOObl KO BCEM OCHOBHBIM, MNPUHIMIHAIBLHBIM BONpOcaM OOy4arouuecs
oOpallajgnuch HEOJHOKPAaTHO. OTO TMO3BOJSET OPraHMW30BaTh OBJAJEHUE T'€OMETPUYECKUMU
MOHATUSMM M HaBBbIKAMU IIOCJIEJIOBATEIbHO U MOCTYNATEIbHO, C COOJIOACHHUEM MpUHIUIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIOYAaTh B OOIIYI0O CHUCTEMY TI'€OMETPUUYECKUX
MPEACTABICHUN 00yJaroNuXcs, pacuiupsisi U yriayomnss e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC
CBSI3U.

[lepexon kK U3y4eHUIO T€OMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycioBus ans  auddepeHnmanuu  00ydeHHs, MOCTPOEHUS WHAMBHIYyaTbHBIX
oOpa3oBaTelbHBIX MpoTrpamMM, oOOeclneduTh yriayOn€HHOe H3ydeHHEe TeOMETpUH  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYaIOMUXCS K MPOJOJDKEHUIO U3yYeHUS MaTeMaTUKH ¢ Y4€ToM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIy OOmUM M TpodecCHOHaTbHBIM
oOpa3oBaHHEM.

Ha usydenue yueb6HOTO Kypca «I'eomerpus» Ha yriayOon€HHOM ypoBHE oTBOIUTCs: B 10
kiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEZICIIO).

COJEPXAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
OcHoBHbIE OHATHUS cTepeoMeTprr. Touka, mpsmMasi, INIOCKOCTb, MPOCTPaHCTBO. [loHsATHE
00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX.
B3aumHoe pacnonoxeHue NpsSMbIX B MPOCTPAHCTBE: MEPECeKAOLIUECs, MapaiebHbIe U
CKpeluBaromuecs npsmolie. [Ipusnaku ckpenuBaronmxcs npsMbix. [lapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapauleNibHbIe MPsIMble B MPOCTPAHCTBE, MapajuIeNbHOCTh TPEX
NpSIMBIX, MapajUleIbHOCTh  NpAMONM M Twiockoctu. [lapaienpbHoe W LEHTpalbHOE
MPOEKTHpOBaHKe, n300paxeHue Guryp. OCHOBHBIE CBONCTBA MapaIETbHOTO MTPOSKTUPOBAHHUS.
N3o0paxkenue Guryp B napajuienbHOM MPOEKIMH. YTIIbI ¢ COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXy NPSMBIMA B NpOCTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH: MapasuieNbHble MIOCKOCTH,
CBOMCTBa MapalljieNIbHbIX TIocKkocTel. [IpocTeiimume mpocTpaHcTBeHHBIE PUTYPHI HA TIOCKOCTH:
TeTpa’p, napajuiesienuIe]l, HOCTPOECHUE CEYEHU.
[lepneHUKyISIpHOCTh NPSMOM M IUIOCKOCTH:  NEPHEHAMKYJISpPHBIE TMpsSMble B
MPOCTPAHCTBE, NpsIMbIE MapajuieJbHbIE W TNEPIEHAUKYISPHbIE K IIJIOCKOCTH, MPU3HAK
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NEPIEHIUKYIIIPHOCTA MPSMOM M IUIOCKOCTH, TEOpeMa O IMpsSMOM NEPHEHAMKYJIIPHOU
mwiockoctyu. OpTOroHaNbHOE MpOoeKTHpoBaHUE. [leprneHauKyasp U HAaKIOHHbBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKUUsS (PUTYphl Ha TUIOCKOCTb.
[lepneHUKyYIAPHOCTD IIJIOCKOCTEN: NPU3HAK NEPIICHIUKYIIPHOCTH IBYX IIIOCKOCTEN. Teopema
0 TPEX MEPIECHAUKYIISPAX.

VYriasl B IPOCTPAHCTBE: YrOJ MEXKAY MPSIMOM U MNIOCKOCTBIO, ABYTPAHHBIA YroJl, JIMHEHHbBIN
yroa JBYrpaHHOro yrija. TpéXrpaHHblii M MHOrorpaHHsle yriibl. CBOWHCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBoicTBa INIOCKUX M JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMsl
KOCHHYCOB U CHHYCOB JUISl TPEXIPAHHOIO YIJIA.

MHoOrorpaHHuKH

Bunbl MHOTOrpaHHMKOB, pa3sBEPTKa MHOTorpaHHuka. lIIpusma: n-yronpHas mnpwusma,
npsiMasi U HakJIOHHAas NpU3Mbl, OOKOBas M TOJHAas MOBEPXHOCTh npu3Mbl. [lapamnenenumnen,
MPSIMOYTOJIBHBIM TapajUIesIeNune]; M €ero cBoucTBa. KparTdaimipme mnyTMm Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oinepa. [IpoctpanctBennass Teopema Iludaropa. Ilupammpa: n-
yrojibHasi NupaMua, paBuiibHasg U yceu€HHas nupamuabl. CBolicTBa pédep U OOKOBBIX TpaHeil
MPaBUJIBHOM NHUpaMubl. [IpaBUIbHBIE MHOTOIPDAaHHMKHW: NpPAaBWIbHAs NpU3Ma M IIpaBUIIbHAS
nupamuia, npaBujIbHasl TPEYrojbHas MUpaMuaa U NMpaBUIIbHBINA TeTpasp, Ky0. [IpencraBnenue
O MPaBWIBHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCAP.

Brruncnenue »eMeHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 60koBOH
MMOBEPXHOCTH M TIOJHOW TOBEPXHOCTH MPSAMOW MPU3MBI, IUIONIAJb OCHOBAHWM, Teopema O
OOKOBOW TMOBEPXHOCTH TpsAMO# mpu3mbl. Ilnomans OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBUIILHOM IUPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMHU/IBI.

CummeTpusi B NPOCTPAHCTBE. ODJIEMEHTHl CHUMMETPUH NPABWIBHBIX MHOTOTPAaHHUKOB.
CummeTpusi B MPaBUJIBHOM MHOTOTPAaHHUKE: CUMMETpHUs NapajUielenunena, CUMMETpUs
MPaBUJIbHBIX MTPU3M, CHMMETPHSI MPABWIILHON TUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOUM BEKTOD, AJINHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEapHbIE, COHAIIPaBICHHbIE M IPOTHUBOIIOJIIONKHO HAIpaBICHHbIE BEKTOPbL. PaBeHCTBO
BEKTOpPOB. JIeWCTBHS € BEKTOpPaMH: CJIOKEHHE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXXEHME BeKTopa Ha uyucio. CBolcTBa ClOKeHUsT BekTOopoB. (BoiicTBa
YMHOXEHUSI BEKTOpa Ha 4yucio. [loHsaTne koMmiuianapHbele BEKTOphl. [Ipu3Hak koMIUIaHapHOCTH
Tpéx BekTopoB. IIpaBuno mnapamienenunena. Teopema O pa3loKEHUM BEKTOpa IO TPEM
HEKOMIUIAHApHbIM ~ BekTopam. I[IpsMoyrosibHas cucrema KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunatsl Bektopa. CBs3b MEXIy KOOPAMHATAMH BEKTOPA M KOOpAMHATAMHU TOYEK. YTOJI
MeXy BekTopamu. CKalsipHOE NPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tesia Bpanienus

[lonsTHsA: UMAMHAPUYECKas TMOBEPXHOCTb, KOHHWYECKas IIOBEPXHOCTh, cdepuyeckas
MIOBEPXHOCTh, OOpasyouue mnoBepxHocTeil. Tenma BpalleHus: IWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. B3aumHoe pacronoxkenue chepbl U MIOCKOCTH, KacaTeldbHasl MIIOCKOCTh K
cdepe. M3o0paxeHue Tes BpalleHHUs Ha IIIOCKOCTU. Pa3BépTka nuauHapa U KoHyca. CuMmmeTpust
cdepsl U mapa.

O6béM. OcHoBHBIE cBOHcTBAa 00BEMOB Ten. Teopema 00 00bEME MNPSAMOYrOJBLHOTO
napajenenunena u ciaeactsus u3 He€. OObEM NpSAMOl M HAKIOHHOM NPU3MBI, LUIUHJpPA,
nupaMubl 1 KoHyca. OO6BEM 1mapa u apoBOro CETMEHTA.
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KomOunamumu Tenm BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BOHMCaHHAs B LWJIMHAD,
omucaHHasg OKoJo nwimHApa. Ilepeceuenne cdepsl u mapa ¢ miockocTero. Kacanwe mapa u
cdepsl MI0CKOCThIO. [IoHATHE MHOTOTpaHHUKA, OIMCAHHOTO OKOJIO C(epsl, Chephl, BIUCAHHON B
MHOTOTPaHHUK WIH TEJIO BpaLLEHUSI.

[Inomane MOBEPXHOCTH IMJIMHIPA, KOHYca, momans chepsl u e€ vacreil. [lomobue B
npoctpanctBe. OTHOmIeHHWE OO0BEMOB, IUIOIMIAZCH IMOBEPXHOCTEH MOMOOHBIX  (uryp.
[IpeoOpazoBanue momoOus, roMoTeTHs. PemeHne 3amad Ha TUIOCKOCTH C HCIIOJIb30BAaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne cedyeHHi MHOTOIPAaHHMKOB M TeJl BpALlEHUS: CEUEHUS LUJIMHIpa
(mapasienbHO W TEPIEHAUKYISPHO OCH), CEUeHHUsi KOHyca (mapajuiejbHble OCHOBAaHUIO U
MPOXOJIAILINE Yepe3 BEpPIINHY), CEUEHHS Il1apa, METOJbl MOCTPOEHUSI CEUYEHUN: METOJ CIIEIOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHNUS, METOJ] IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bextopsl B mpocTpancTBe. Onepanuu HajJy BeKTopamu. BekTopHOE yMHOKEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOrO yMHOXeHMs. [IpsMoyrosnbHas cucTeMa KOOpJAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoxkenue Bektopa no 6aszucy. KoopamHaTHO-BEKTOpPHBIH METOA IpU
pELIeHUH TeOMETPUUECKUX 3a/1a4.

JBH:KEeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpanctBa. OtoOpakenus. [[Bmwxenus u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JBWXEHUN. Buabl NBM)KEHMI: INMapajuleNbHBIM NMEPEHOC, LEHTPAJIbHAs CUMMETpUS,
3epKajbHasi CHMMETpPHsI, TOBOPOT BOKpYT npsiMoil. [IpeoOpazoBanus nonodus. [Ipsamas u chepa
Ditnepa.

IIVIAHUPYEMBIE PE3YJIbTATDI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPHUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIIETO
OBPA30BAHUA

JIMHHOCTHBIE PE3YJIbTATBI

1) rpa:knanckoe BoCHUTaHHUE:

C(OPMHUPOBAHHOCTh ~ TPAXJAHCKOM MNO3MLMU OOydarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'0 4YJIEHa POCCUHCKOrO OOIIECTBAa, MPEJICTaBICHHE O MaTEeMaTUYECKUX OCHOBax
(YHKIMOHMPOBAHUS PA3JIMUYHBIX CTPYKTYp, SBJICHHUH, HOpOLEAYp TIpakIaHCKOro oOIiecTBa
(BBIOODBI, ONMPOCHI U JPYroe), yMEHUE B3aUMOJEHCTBOBATH C COLMAIBHBIMU MHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKLUUAMU U Ha3HAYCHUEM;

2) IaTPpHOTHYECKOE BOCTUTAHHUE:

c(OPMHUPOBAHHOCTh POCCUHCKOM I'pakJaHCKON MICHTUYHOCTH, YBRKEHUS K MPOLUIOMY U
HACTOSIIEMY POCCHIMCKON MaTeMaTHKM, IIEHHOCTHOE OTHOUIEHHWE K JOCTHXKEHHUSM POCCHHCKHX
MaTeMaTUKOB M POCCHMCKON MaTeMaTH4YeCKOW INIKOJbI, WCHOJb30BAaHUE 3TUX JOCTIDKEHHH B
JPYruX HayKax, TEXHOJOTHUSX, chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

OCO3HAHME  JIyXOBHBIX  LIEHHOCTEM  poOCCHHCKOro  Hapoja, CHOPMHUPOBAHHOCTh
HPAaBCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEJICHHUS, CBSI3aHHOTO C MIPAKTUYECKUM NPHUMEHEHUEM
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JOCTUXKEHUM HAayKu U JAEATEIbHOCTHIO YYEHOTO, OCO3HAHME JINYHOIO BKJIAJa B IOCTPOEHHUE
YCTOHYHBOTO OYIYIIETO;

4) 3cTeTn4ecKoe BOCIIMTAHUE:

JCTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKIIOYas  OCTETHUKY  MAaT€MaTHYEeCKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pEIIEHUN, pacCyXJAEHUH, BOCHPUHMYHUBOCTD K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pusnyeckoe BocUTaHNE:

c(OPMHUPOBAHHOCTh YMEHUS MIPUMEHATh MaTeMaTUYECKHE 3HAHUS B HHTEPECcax 3/10pOBOTO
u Oe3omacHoro oOpas3a >KWM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3IOPOBBIO (3I0pOBOE
UTaHKe, COATAHCUPOBAHHBIN PEKHUM 3aHATUH U OTIBIXA, peryssipHas (u3ndeckas akTUBHOCTB),
(u3nyecKoe COBEPIICHCTBOBAHHUE MPU 3aHATUSAX CIOPTUBHO-03/10POBUTENBHOM JEATEIbHOCTHIO;

6) Tpy/Z10BO€ BOCIUTAHME:

TFOTOBHOCTh K TPYJly, OCO3HAHUE IIEHHOCTH TPYI0JII0OUs, UHTEpPEC K pa3InyHbIM chepam
po(ecCHOHAIBHOMN JEeSATeIbHOCTH, CBA3aHHBIM C MaTeMAaTUKOW M €€ MPUIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiei mnpodeccurt W pearru30BBIBATH COOCTBEHHBIC
KU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMY oOOpa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K aKTHBHOMY YYacTHIO B pEIIeHUU
MPaKTUYECKUX 3a7a4 MaTeMaTH4eCKON HapaBIE€HHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIbTYpHI, IOHMMAaHHWE BIHUSHUS COLMAJIBHO-
SKOHOMMUYECKHX IPOIIECCOB Ha COCTOSIHME MPUPOJHON U COLMAIBHOW Cpellbl, OCO3HaHUE
rI00aTbHOTO  XapakTepa  AKOJOTMYECKUX  MpoOjeM, OpUeHTaluss Ha  IpUMEHEHHue
MaTeMaTHYeCKUX 3HAHWM 7S pelleHus 3aJad B 00JIaCTU OKpYXarollel cpelbl, MIIaHUPOBaHUE
MOCTYIIKOB U OLIEHKH WX BO3MOXHBIX MOCJEICTBUMN JJIsl OKPY)KaIOIIEH Cpeibl;

8) HIeHHOCTH HAYYHOT'0 IO3HAHMS:

cOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKW M OOLIECTBEHHOM MpPaKTUKH, MOHHMMaHHWE MAaTeMaTU4YeCKOW HAyKu Kak cgepbl
YeJI0BEYECKOM JIeATENbHOCTH, 3TAaNOB €€ pa3BUTHUA U 3HAUMMOCTH JUIsl pa3BUTHUS LUBUIM3AIUH,
OBJIaJICHUE S3bIKOM MAaTeMaTUKH U MaTeMaTUYeCKON KyIbTYpOU KaK CPeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBIISTH MPOCKTHYIO M UCCIIEN0BATENIbCKYIO 1€ATEeIbHOCTh MHAUBHUIYaIbHO U

B IpyIIIe.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHUBEPCATbHbIC y4eOHBIC NeliCTBUSA

Ba3oBble 1ornyeckue geicTBus:

BBISBJIITh U XapaKTePU30BaTh CYLIECTBEHHBIE IPHU3HAKKM MaTeMaTHYECKHX OOBEKTOB,
MOHATUHM, OTHOWIEHUM MEXIy MNOHATHAMM, (QOPMYIUPOBATh ONpENCICHUS MOHATHI,
yCTaHaBIIMBaTh CYIIECTBEHHBIH MpPU3HAK KJIAacCU(PUKALMU, OCHOBAaHUSA Ui 000OLIEHUS WU
CPaBHEHUs, KPUTEPUU IIPOBOJIUMOTO aHAIN3a;

BOCIPUHMMATh, (OPMYJIHMPOBATH W MpPeoOpa3oBbIBaTh CYKICHUS: YTBEpAMUTENIbHbIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE;

BBISBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTUBOpeUus B (akTax,
JAHHBIX, HAONIONEHMAX W  YTBEPXKACHUAX, IMpelaraTb KPUTEPUM ULl BBIABJIICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;



JIeNaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3AKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO J0KA3aTelIbCTBA MAaTEMATHUECKUX YTBEPKACHUHU (TIpsIMbIE U
OT TPOTUBHOTO), BBICTPAMBATh APTYMECHTAIMIO, MPHBOIUTH IMPUMEPHI W KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHUS U BBIBOJIBI,

BBIOMpaTh cnoco0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHHs, BBIOMpPATh HaAWMOOJIEee TMOAXOMANUNA C Y4ETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciieioBaTe/IbCKHeE AeiicTBUA:

WCTIOJIb30BaTh BOMPOCH! KaK MCCIIEA0BATEILCKUI MHCTPYMEHT MO3HaHUs, (POpMyIHpOBaTh
BOTIPOCHI, (PUKCHPYIOIIME MPOTHBOPEUUE, IMpOoOJeMy, YCTaHABIMBAaTh HCKOMOE W JAHHOE,
(hopMHPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOKO ITO3UIINI0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIFHO — CIITAHUPOBAHHBIA  OKCIEPUMEHT, HCCIIEIOBaHUE  TIO
YCTQHOBIIEHHIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro OOBEKTa, SBICHHS, IMPOIECcCa, BBISBICHHIO
3aBUCHMOCTEH MEXTy 00BEKTaMH, SBJICHHUSIMHE, POIIECCAMU;

CaMOCTOSTENBHO (popMyIHpoBaTh 000OIICHNS U BBHIBOJBI IO Pe3yNIbTaTaM MPOBEIEHHOTO
HaOJIO/IEHUS], UCCIICI0OBAaHUS, OLIEHUBATh JJOCTOBEPHOCTH TOJTYUYEHHBIX PE3YJIbTaTOB, BBIBOJOB H
0000I11eHHI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IPOIECCA, a TAK)KE BBIIBUTATH MPEAIIOJIOKCHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Padora ¢ nundgopmanmeii:

BBISBIIATH IeUIMTH HHPOPMALINH, JAHHBIX, HEOOXOIUMBIX JIJISI OTBETAa HAa BOMIPOC H IS
peleHs 3a/1a9H;

BBIOMpaTh WMHGOpPMAIMIO W3 HCTOYHHUKOB PA3MYHBIX THIIOB, aHAJIU3UPOBATH,
CHCTEMATH3MpPOBaTh W HWHTEPIPETUPOBATh HMH(DOPMALMIO pAa3IWYHBIX BHUIOB H  (opm
MIPEICTaBIICHHS;

CTPYKTYpUpOBaTh  WHQPOpPMAIMIO, TMPEICTAaBIATH €€ B  pas3IuyHBIX  (opmax,
WLTIOCTPUPOBATH IPahUIeCcKu;

OIICHUBATh HAIAGKHOCTh HMH(OpPMAUM IO CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KomMMyHMKaTHBHbIE YHHBEpPCcAJIbHbIe YueOHbIe 1elCTBHS

Oo0menue:

BOCIIPUHUMATh M (DOPMYIUPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBUSAMH U LIEISIMHU
oOlIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX
TEeKCTax, JaBaTh IMOSICHEHUs IO XOJy pELIeHUs 3aJaud, KOMMEHTHPOBATh IOJIYy4YEHHBIH
pe3ymbTar;

B Xo0Jie OOCYKIEHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOIEMBI,
pemiaemMoil 3a1auM, BBICKA3bIBATh WJIEW, HALIEJIEHHBIE HA MOUCK PEIICHHS, COMOCTAaBJISATh CBOU
CYXJCHUS C CY)KJISHUSMHU JPYTMX YYaCTHHUKOB JMaora, 0OHapyKHBaTh pa3jluue M CXOACTBO
MO3UIIMH, B KOPPEKTHOM hopme (HGopMyTHpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJAbTaThl PEUICHUs 3aJa4yM, SKCIIEPUMEHTA, WCCIEAOBaHMS, IMPOEKTA,
CaMOCTOSITENILHO  BBIOMpAaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3aJad TMpPE3CHTAlluu U
0COOEHHOCTEH ayJUTOPUH.

PeryasitTuBHbIe yHUBepcaJbHbIe yueOHbIE NeiiCTBUSA
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Camoopranmsanus:

COCTaBJIATh IUIaH, aJTOPUTM pEIICHHs 3aladd, BBIOMpATh CIOCOO pemeHHus ¢ y4€TOM
HUMEIOLUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaThb U KOPPEKTUPOBATH
BapHAaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTPOJIb, IMOLMOHAIbHbIN HHTEJJIEKT:

BJIaJIETh HABbIKAMU [103HABATEIbHON pe(eKCcun KaK OCO3HAHUS COBEpIIAEMbIX AEHCTBUIM
U MBICIUTENbHBIX IPOLECCOB, MX pPE3yJIbTaTOB, BIJAJAETh CIHOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJISl IPOIIECCA U PE3Y/IbTaTa PELIEHUSI MaTEMaTUYECKOH 3a/1auH;

MPENBUJIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTH IpU PEILIEHUU 3aJa4yd, BHOCUTh
KOPPEKTUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTaHHBIX, HAlIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OIICHMBAaTh COOTBETCTBME pe3yJbTaTa LEIM U YCJIOBHUSM, OOBICHATH IPUYUHBI
JOCTUKEHUS] WJIM HEIOCTH)KEHMSI pe3yJbTaTOB JIEATENbHOCTH, HAaXOJUTh OIIMOKY, JaBaThb
OILIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEILHOCTD:

MIOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBAa KOMAaHAHON U MHJIMBUIYaIbHOW pabOThl IpH
pelieHnd y4yeOHbIX 3a/Jay, NPUHHMATh LelIb COBMECTHOW JI€ATENbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmpenessaTh BHABI padOT, JOTOBapUBATHCS, OOCYXKIATh
MIPOIIECC B pe3yibTaT pabOThl, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOCH;

y4acTBOBaTh B IPYNMNOBBIX (opMax paboThl (0OCykIeHus, 0OMEH MHEHUMH, «MO3TOBbBIE
HIITYPMb» U HHBIE), BBIIOJHATH CBOIO YacTbh pabOThl U KOOPAUHHPOBATH CBOM JIEHCTBUS C
IpYrUMHM WIEHaMHM KOMaHJbl, OLIEHUBaThb KAaueCTBO CBOEr0 BKJIaJa B OOLIMHA HPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aMMOJIEHCTBUS.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kjacca oOydaroniuiicss HaydIuTCS:

e cBOOOJIHO ONIEPUPOBATH OCHOBHBIMU OHATUSMU CTEPEOMETPHUH NPHU PEIICHUH 3a7a4 U
MIPOBEJICHUN MaTEeMaTUYECKIX PACCYKICHUM;

® IPUMEHATh AaKCHOMBbI CTEPEOMETPUM U CIEACTBUS M3 HHUX NpPU  PELICHUU
reOMETPUUECKUX 33/1a4;

e iaccuuIUpPOBaTh B3aUMHOE PACIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OMEPHUPOBATH MOHATUSAMHU, CBA3AHHBIMU C YIIIaMU B MPOCTPAHCTBE: MEKIY
MPSIMBIMU B MIPOCTPAHCTBE, MEXKTY MPSIMOU U TIOCKOCTBIO;

e CcBOOOJIHO OTIEPUPOBATH MOHSATUSMH, CBSI3AHHBIMU C MHOTOI'PAaHHUKAMU;

e CBOOOJIHO pacrmo3HaBaThb OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (MpU3Ma, MHpaMUa,
MPSIMOYTOJIBHBIN TapajuieNenune, Kyo0);

e iaccuuUIUPOBATh MHOTOTPAHHUKH, BEIOWpasi OCHOBAHUS /7S KJIACCH(PUKAIINN;

e CBOOOJHO OMEPUPOBATH MOHITUSIMH, CBA3aHHBIMH C CEUEHHEM MHOTOTPAHHHUKOB
IIJIOCKOCTBIO;

®  BBINOJIHATH MapaielbHOe, IIEHTPAILHOE U OPTOTOHAIILHOE MTPOEKTUPOBaHue (GUryp Ha
MJI0CKOCTB, BBITIOJIHATH 300pakeHus PUTyp Ha MIOCKOCTH;



CTPOUTh CEYEHMsI MHOIOTPAHHUKOB Pa3IMYHBIMU METO/JAaMHU, BBIIOJHATH (BBIHOCHBIE)
IUIOCKUE YEepPTEeXKH W3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIYMCIATh IUIOIIAAM IIOBEPXHOCTEM MHOTOTpaHHUKOB (IIpu3Ma, I[HpamMHaa),
r€OMETPUUECKUX TEJI C IPUMEHEHUEM (POpMYyIT;

cBOOOJTHO ONEpUPOBATh TOHITHAMHU: CHMMETPHS B NPOCTPAHCTBE, IIEHTP, OCh H
IUIOCKOCTh CHMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYPHI;

cBOOOJTHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpPAWHATAM B
IIPOCTPAHCTBE;

BBINIOJIHATH IEUCTBUS HaJl BEKTOPAMHY;

pemaTth 3aJadd Ha JI0OKA3aTENIbCTBO MAaTEMaTUYECKUX OTHOLIEHWH M HAXOXKJICHHE
F€OMETPUYECKUX  BEJIMYMH, IPUMEHSII U3BECTHBIE METOJbl INPH  PELICHUHU
MAaTEeMaTHYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

MIPUMEHATH MPOCTEHIINE NPOrPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBI IIPH PEUIEHUHU CTEPEOMETPUUECKUX 3aa4;

W3BJIEKATH, peoOpa3oBhIBaTh 51 WHTEPIPETUPOBATH nHpopMaLnio 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (UTypax, MPEeACTaBICHHYIO Ha Yeprexax H
PHUCYHKaX;

IIPUMEHATHh [IOJYYECHHbIE 3HAHUS Ha TMPAKTHKE: CPaBHUBAaTh W aHAJIU3HPOBATH
peanbHble CUTyallud, NIPUMEHATh W3Y4YEHHBIE MOHATHS B IPOLIECCE MOUCKA pEHICHUs
MaTeMaTH4ecKu c(hOpMyIUpOBaHHON MpOoOIeMbl, MOJECINPOBATh PeaJbHbIE CUTYallHH
Ha S3BIKE TE€OMETPUH, MHCCIENOBAaTh IIOCTPOCHHBIE MOJENM C MCIOJb30BaHUEM
reOMETPUYECKUX TMOHATHM M TeopeM, ammapara aireOpbl, pelmarbh MNPaKTHYECKUe
3a/1a4¥, CBA3aHHBIC C HAXOKIEHUEM I€OMETPUYECKUX BEIIUYHH;

UMETh TpEACTaBIE€HUs 00 OCHOBHBIX J3Talax pa3BUTUS I'€OMETPUM KaK COCTaBHOM
4acTU (yHAaMEHTa Pa3BUTHSI TEXHOJIOTUH.

K xoniy 11 kiacca oOyqaroniuiicss Hay4IuTCS:

cBOOOJTHO OTIEPUPOBATH MOHITUSMU, CBA3aHHBIMU C IIMJIHHIPUYCCKON, KOHUYECKOW
cepudecKoil MOBEPXHOCTIIMH, OOBICHAThH CIIOCOOBI ITOJTYYCHHUS,

OTIEPUPOBAThH MOHSITUSMH, CBSI3aHHBIMHU C TEJIAMU BPALICHUS: HUJIHHIPOM, KOHYCOM,
cdepoil u mapowm;

pacrmo3HaBaTh TeJia BpalieHus (LIJIWHIP, KOHYC, cdepa U map) U 00bSICHATh CIIOCOOBI
MOJTyYCHUS TEJl BPALICHUS;

KJIaccu(pUIMPOBATh B3aUMHOE PACIIONIOKEHUE C(hephl U INIOCKOCTH;

BBIUMCIIATh BEJIMYMHBI AJIEMEHTOB MHOTOTPAaHHMKOB W TeJ BpalleHHs, O00bEMBI U
TUTOIIA M MMOBEPXHOCTE MHOTOIPAHHMKOB W TEJ BpAICHUS, TEOMETPUUYCCKUX TN C
npUMEHEHHEM (HOPMYIT;

CBOOOJTHO OTICPUPOBATH MOHSTUSMU, CBSI3AHHBIMH C KOMOWHAIMSIMUA TEJI BpAICHUS W
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cepy M ONMUCAHHBIA OKOJIO chepsl,
cdepa, BMcaHHasi B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOLIEHUS MEXy TUIOMAASIMHU TOBEPXHOCTEH M 00bEMaMHU MOT0OHBIX
TeI;

n300paxaTh H3y4aeMble (PUTYpBI, BBIMONHATH (BBIHOCHBIE) IJIOCKHE YEPTEKH U3
PUCYHKOB TMPOCTHIX OOBEMHBIX (DUTYp: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUs
TEJ BpaIllCHHUS,
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W3BJICKATD, UHTEPIPETUPOBATH u peoOpa3oBLIBATH uHpopManu0 0
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYypaX, MPEACTABICHHYIO Ha YepTexax u
pUCYHKaX;

CBOOOHO OTIEPHPOBATH MOHSATUEM BEKTOP B TIPOCTPAHCTRE;

BBITIOJTHATE OTNIEPAIMN HaJl BEKTOPAMH,

3aJ1aBaTh MIIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CHCTEME KOOPIUHAT;

peliaTh TEOMETPUYECKUE 3a/ladll Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMA H
IUIOCKOCTSIMU, BBIYHCICHUE PACCTOSHUN OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO METO A IPH PEIICHNH;

CBOOOJHO OIEPUPOBATH IMOHSATUSAMH, CBSI3aHHBIMH C JIBIDKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JBIKCHHUIA,

BBITIOJTHATh W300paKCHHUSI MHOTOTPAHHUKOB W TEJl BpAIICHUS MPH MapajuieIbHOM
MepeHoce, NEeHTPAITBHONH CUMMETPHH, 3epKaTbHOW CUMMETPHH, IPU TIOBOPOTE BOKPYT
MIPSIMOIA, TIPe0Opa30BaHUs TIOI00MS;

CTPOUTh CEYCHUS MHOTOIPAHHWKOB H TEJl BpAIICHUS: CEUYCHHS IWIMHIpA
(mapanienbHO ¥ MEPIEHANKYISIPHO OCH), CeYeHUsI KOHYca (MapajuiebHbIE OCHOBAHUIO
Y TIPOXOJIAIINE Yepe3 BEPIINHY), CCUCHHUS apa;

HCII0JIb30BaTh METOJBI TIOCTPOCHUS CEUCHWH: METOJ CJICIOB, METOJ BHYTPCHHETO
MIPOCKTHPOBAHMS, METOJI IEPEHOCA CEKYICH ITOCKOCTH;

JTOKa3bIBaTh TCOMETPHUCCKUE YTBEPIK ICHHS,

MPUMEHATh TeoMeTpuueckne (aKkThl JUISl pEIICHUsS CTEPEOMETPUYECKHX —3ajad,
MIPEIIOIAraloIMX HECKOIBKO IIAaroB PEIICHUs, €ClId YCIOBUS MPUMEHEHUS 33/1aHbl B
SIBHOW M HESIBHOU (opme;

pemarh 3aJayd Ha J0Ka3aTelIbCTBO MaTeMaTUYeCKHUX OTHOLIEHUH U HaXOXKJIECHUE
reOMETPUYECKUX BEJINYHH;

MIPUMEHSTH IPOTPaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI TPU
PELICHUH CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHSITh TOJYYCHHbIE 3HAHHUA HA IMPAKTUKE: CpPaBHUBATh, AaHAIU3UPOBATh U
OIICHUBATh PeajbHbIE CUTYAIlH, IPUMEHSATh U3y4YE€HHBIE IOHATHS, TEOPEMBI, CBOIICTBA
B IIpOIlECCe TOMCKAa pEIIeHUs MaTeMaTU4ecKu CcHOpPMYIUPOBAaHHONW MPOOIEMBI,
MOJIENTUPOBATh PealibHble CUTYAIllMU Ha SI3bIKE T€OMETPHUHU, UCCIIEOBATh MOCTPOCHHbIE
MOJIENIU C HCIIOJIb30BAHUEM TI'€OMETPUYECKHUX MOHATUN U TEOpeM, ammapara aireOpbl,
pelaTh NpaKTUYEeCKHe 3a/1a4M, CBSI3aHHbIE C HAXOXKICHUEM I€OMETPUYECKUX BETHUNH;
MMETh MpeAcTaBiIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU KaK COCTAaBHOM

qaCTu q)YHI[aMeHTa Pa3sBUTHUA TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrtpoabubie | IlpakTnuyeckue
n/m NporpaMmbI Bcero oOpa3oBare/bHbIE
padoTbI padoThI
pecypchbl
bu6moreka [IOK
1 B . 2 2
BEACHIE B CTCPEOMETPHIO 3 0 https://m.edsoo.ru/1c209e37
9 B3anMHOe pacnosioskeHne npsiMbIX B 6 0 0 bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapannenbHOCTh TPSMBIX U INIOCKOCTEH B 8 1 0 bubmuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [lepneHMKyAIPHOCTD NPSMBIX U o5 5 0 bubmuotexa [JOK
IJTIOCKOCTEMN B MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 v . 16 1 0
HIbLH PACCTOMHIA https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
0 Muororpartriiit ! 1 0 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
7 B . 12 1 0
CITOPBL B HPOCTpAHeTbe https://m.edsoo.ru/1c209e54
8 [ToBTOpEHue, 0600IIeHNE U cUCTeMaTH3aIus 5 1 0 bubnuoreka [IOK
3HAHWUU https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 9 0
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e54
https://m.edsoo.ru/1c209e37

11 KJIACC

Koan4yecTBO 4acos DJIeKTPOHHBbIE
HaunmeHnoBanue pa3aesioB U TeM nudpoBLIe
Ne o/m P Kontpoabnbie | IIpakruyeckue (wup )
NMPOrpaMMbI Bcero o0pa3oBarejibHbIE
padoTbI padoThI
pecypchbl
bu6moreka [IOK
1 An 17 1
AITHHCCKA TEOMETPIA 0 https://m.edso00.ru/1c209e37
) [ToBTOpEHue, 0600IIeHNE U 15 1 0 bubnuoreka [IOK
CUCTEMATH3AINA 3HAHUH https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
1 1
3 OOBEM MHOTOrpamHIKa 8 0 https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 T 25 2 0
©1a BpAIliCHHA https://m.edsoo0.ru/1¢209e37
5 [Tmomaam mMoOBEpXHOCTH ¥ OOBEMBI 18 1 0 bu6moreka [IOK
KPYIJIBIX TEN https://m.edsoo.ru/1c209e37
5 i ar— 10 1 0 bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEeHuEe, 06001IICHHE 1 33 1 0 bubnuoreka [IOK
CUCTEMATHU3aIUA 3HAHUHI https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0
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IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bceer
0

KoHTpoabHbI
e padoThI

IMpakTuyeckn
e paboThI

Hara
H3yYeHH
|

DJieKTpoHHbIe HH(POBbIE 00pa3oBaTeIbHbIE
pecypcsl

OcHOBHBIE
MIPOCTPAaHCTBEHHBIE
¢urypsl. [louarus
CTEpEOMETPHUU: TOUKA,
npsiMasi, IJIO0CKOCTb,
MIPOCTPAHCTBO.
[ToBTOpEHME MO TEME
«TpeyronbHUKNY.

bubnuoteka [{OK https://m.edsoo.ru/aecc77cd

[IpaBuia
n300pakeHUs Ha
pPUCYHKaX:
M300paKEeHUS
IUIOCKOCTEH,
napasuieabHbIX
MPSAMBIX (OTPE3KOB),
CepeNHbBI OTPE3Ka.

bu6mmoreka L{OK https://m.edsoo.ru/2d8a9c99

[TousATus:
[IEPECEKAIOLINECS
IIJIOCKOCTH,
[IEPECEKAIOLINECS
IpsiMast U IJIOCKOCTb.
IToBTOpEeHue no teme

bubmuoteka [{OK https://m.edsoo.ru/db685e73
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«HeTbIpEXYTrOIbHUKN

[lonsTus:
IIEPECEKAIOIIHUECS
IIJIOCKOCTH,
IIEPECEKAIOIIHUECS
MpsiMast U IJI0CKOCTb;
MOJIyIIPOCTPAHCTBO.
[ToBTOpEHME 11O TEME
«Teopema
[Mudaropar.

bubnuoteka [{OK https://m.edsoo.ru/2d8a9c99

MHororpanHuky,
n300paxkeHue
MPOCTENIIIHNX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB.
[ToBTOpEHME MO TEME
«[Inomans puryp».

bu6moreka I{OK https://m.edsoo.ru/2d8a9c99

MHOrorpaHHuKH,
n300paKeHne
MPOCTEHIIHNX
MIPOCTPAHCTBEHHBIX
¢uryp,
HECYIIECTBYIOIINX
00BEKTOB

bubnuoteka [{OK https://m.edsoo.ru/db685e73

MHororpaHHuky,
n3o0paxeHue
MPOCTENIINX

bu6muoreka I{OK https://m.edsoo.ru/db685e73
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MPOCTPAHCTBEHHBIX
¢uryp,
HECYIIECTBYIOIINX
0OBEKTOB.

AKCHOMBI
CTEPEOMETPUH U
TIepBbIE CIEACTBUS U3
HHX

0 bubnuoteka [{OK https://m.edsoo.ru/Occ5c4fe

Jwnarnocruueckas
KOHTpOJIbHAs paboTa

0 bubmmoreka [1OK https://m.edsoo.ru/

10

AXCHOMBI
CTEPEOMETPUH U
MEepPBBIE CIAEIACTBUS U3
HUX.

0 bubnuoteka [{OK https://m.edsoo.ru/Occ5c4fe

11

AXCHOMBI
CTEPEOMETPUH U
TIEPBBIC CIICJICTBHS U3
HuX. CrocoObI
3a/IaHUsI IPSIMBIX U
IJIOCKOCTEHN B
MIPOCTPAHCTBE.
O0o03HaueHUA
MPSMBIX U
IIOCKOCTEH.

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

12

N3obpaxenne
CEUYCHUI MUPaMUIbI,
Ky0a ¥ pU3MBI,
KOTOPBIE TIPOXOISAT
yepes ux peopa.

0 bubnuoteka [{OK https://m.edsoo.ru/a63959ed
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N3obpaxenue
IepecevyeHust
IOJIYYEHHBIX
IIJIOCKOCTEHN.
PackpamuBanue
MIOCTPOEHHBIX
CEYECHMH pa3HbIMU
IBE€TaMH

13

N3o06paxxenue
CEYECHHI MMpaMUIBbI,
Ky0a U MPU3MBl,
KOTOpBIE MPOXOJIAT
yepe3 ux peopa.
N3obpakenue
nepecevyeHust
MOJTy4EHHBIX
IIJIOCKOCTEH.
PackpammuBanue
MIOCTPOEHHBIX
CEUYEHUH pa3HbIMU
1[BETaMH

bu6mmorexa I{OK https://m.edsoo.ru/258fc245

14

Mertoz caenoB st
MTOCTPOCHHMSI CEUCHUI

bubnuoteka [{OK https://m.edsoo.ru/1a2520f6

15

Meron crnenoB aiis
IOCTPOCHHUSI CEYEHHUI.
CaoiicTBa
IIEPECEUECHUN MPSAMBIX
U IUIOCKOCTEN

bubmuoteka [{OK https://m.edsoo.ru/239c8ch8

16

Mertop cnenoB misa

bu6moreka ITOK https://m.edsoo.ru/258fc245
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https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/239c8cb8
https://m.edsoo.ru/258fc245

MOCTPOEHHUSI CEYEHHUI.
CaoiicTBa
IIepECEUYECHU N MPSAMBIX
U IJIOCKOCTEMN

17

[TocTpoenue ceuenuit
B IIUpamue, Kyoe rno
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEKEHN
1 3aIHCh I1aroB
MOCTPOEHUS

bubnuoteka [{OK https://m.edsoo.ru/239c8cb4

18

[TocTpoenue ceuenmit
B IUpamue, Kyoe mno
TpE€M TOUKaM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEKEHN
Y 3alKCh 1IaroB
MIOCTPOEHUS

bu6mmoreka I{OK https://m.edsoo.ru/1a2520f6

19

[TocTpoenue ceuenmit
B MUpaMujie, Kyoe 1o
Tp€M TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepTexei
Y 3aMKCh IIaroB
MOCTPOEHUS

bubmuoteka [{OK https://m.edsoo.ru/258fc245

20

IloBTOpEHUE
IUIAHUMETPUU:
Teopema o
IIPONOPIIMOHAJIBHBIX

bubnuoteka [{OK https://m.edsoo.ru/239c8ch4
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https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/239c8cb4

orpeskax. [lonobue
TPEYTrOJIbHUKOB.

21

[loBTOpEHUME
IJIaHUMETPUH:
Teopema Menenas.
Pacuets! B ceueHmsix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTH
TJIAHUMETPUU U
CTEPEOMETPHUH.

bubnuoteka [{OK https://m.edsoo.ru/1a2520f6

22

O06o0menue u
CUCTEMAaTH3aIMs
3HAHHH II0 TeMe
«BBeneunue B
CTEPEOMETPHUION.

bu6mmoreka I{OK https://m.edsoo.ru/239c8ch4

23

KoHnTtponsHas pabota
" AKCHOMBI
CTEPEOMETPHUH.
Ceuenusa"

bu6mmoreka L{OK https://m.edsoo.ru/9a0a9e56

24

B3anmnoe
pacrooxeHue
IIPSIMBIX B
IIPOCTPAHCTBE.
CkpemuBaromuecs
npsimele. [IpuzHaku
CKpEIIMBAIOIINXCS
MIPSIMBIX.
[Tapannensusie

bubmuoteka [{OK https://m.edsoo.ru/1a2520f6
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https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/1a2520f6

MpsIMBIE B
HPOCTPAHCTBE

25

Teopema o
CYLIECTBOBaHHUH U
€IMHCTBEHHOCTH
IPSAMO
napasuieIbHON
JAHHOM IPSIMOiA,
MPOXOISIIEH Yepe3
TOYKY IPOCTPAHCTBA
U HE JeXaIleH Ha
JAHHOM IPSIMO.
Jlemma o
IIEPECEYCHUN
HapaJuIeIbHBIX
MPSIMBIX IJIOCKOCTBIO

bubnuoteka [{OK https://m.edsoo.ru/93ad36b3

26

[TapamienbHOCTb Tpex
npsameix. Teopema o
TpEX MapaieIbHBIX
npsameIx. Teopema o
CKPEIUBAIOIINXCS
MIPSIMBIX

bu6mmoreka I{OK https://m.edsoo.ru/1a2520f6

27

[TapannenbHOE
MIPOCKTUPOBAHHUE.
OcHOBHBIE CBOWCTBA
MapasuiebHOTO
MIPOEKTUPOBAHMSL.
N306pakeHue pa3HbIX

¢buryp B

bubmuoteka [{OK https://m.edsoo.ru/93ad36b3
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https://m.edsoo.ru/93ad36b3

NapajuIeIIbHON
MIPOEKIIUU

28

enTpanpHas
MPOEKIHs. YTOJI C
COHAIpaBJI€HHbIMU
CTOpPOHAaMH. YTOJ
MEXAY MPSMBIMU

bubnuoteka [{OK https://m.edsoo.ru/1a2520f6

29

3amauu Ha
JIOKa3aTeIbCTBO U
HCCIIEIOBAHUE,
CBsI3aHHBIC C
pacIioIoKeHuEM
HpHMBIX B
MIPOCTPAHCTBE

bu6mmoreka [{OK https://m.edsoo.ru/ee1d1978

30

[TapannenbHOCTH
MPSIMOM U TUIOCKOCTH.
[Tpuznak
NapasuieIbHOCTH
MPSIMOM U IJIOCKOCTH.

bu6mmoreka L{OK https://m.edsoo.ru/ee1d19b9

31

CsoiicTBa
MapajuieIbHOCTH
MPSIMOM U TUIOCKOCTH.
Pemenue 3agauq.

bubnuoteka [{OK https://m.edsoo.ru/ee1d19b7

32

[TocTpoenue ceuenus,
IIPOXOJALIETO Yepes
JAHHYIO IPSIMYIO Ha
4epTexe U
1apajuIeIbHOTO
JAPYrOH MPSIMOH.

bubnuoteka [{OK https://m.edsoo.ru/93ad36b3
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https://m.edsoo.ru/ee1d1978
https://m.edsoo.ru/ee1d19b9
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Pacuét oTHOIIEHNI

33

[TapannensHoe
[IPOEKTUPOBAHMUE.
Ceuenue
napasuiesenunesia u
KyOa.

bubnuoteka [{OK https://m.edsoo.ru/ee1d19b9

34

CsoiicTBa
napaiieNIbHbIX
IJIOCKOCTEH: O
MapayyieIbHOCTH
MPSIMBIX TIEPECEUCHUS
MIPU TIEPECCUCHUH
JBYX MapajuIeIbHBIX
IJTOCKOCTEMN TPETHEM.

bubnuoteka [{OK https://m.edsoo.ru/ee1d19b9

35

CsoiicTBa
MapajuIeIbHbBIX
IUIOCKOCTEH: 00
OTpe3Kax
napajuIeIbHbBIX
MPSIMBIX,
3aKITFOYEHHBIX MEXTY
napajuIeIbHBIMH
IIOCKOCTSIMH; O
MepPeCceYCHUH PSIMOi
C IByMs
napasuieIbHbIMU
IUIOCKOCTSIMH.

bubmuoteka L{OK https://m.edsoo.ru/fe733862

36

CBoiictBa
MapauIeNbHBIX

bu6moreka I{OK https://m.edsoo.ru/4a28dc02
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IJIOCKOCTEN. Perienue
3a7ad.

37

Konrponbhas pabota
10 TEMeE
«[TapamnenbHOCTh
MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBEY.

bu6mmoreka [{OK https://m.edsoo.ru/

38

[ToBTOpEHME: TeopeMa
[Mudaropa Ha
IJIOCKOCTH

bubnuoteka [{OK https://m.edsoo.ru/4a28dc02

39

[loBTOpEHME:!
TPUTOHOMETPHS
IIPAMOYT'OJIbHOTO
TPEYTOJIbHUKA

bu6mmoreka I{OK https://m.edsoo.ru/e504d656

40

CaoiicTBa Ky0a 1
MPSIMOYTOJILHOTO
napasuiesiernure/a

bu6mmoreka LIOK https://m.edsoo.ru/fe733862

41

Brruucnenune mmH
OTpPE3KOB B KyOe U
MPSIMOYTOJILHOM
rapaiIeIIeIuIe/ 1e

bubmuoteka [{OK https://m.edsoo.ru/e504d656

42

IlepneHMKynApHOCTD
MIPSIMOM U TIJIOCKOCTH.
IIpusHak
MEPICHAUKYISPHOCTH
IIPSIMOM U IIOCKOCTHU

bubnuoteka I{OK https://m.edsoo.ru/0ac11c95

43

[leprien AMKYISIPHOCTD

bu6moreka [{OK https://m.edsoo.ru/b19f6a5d
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IIPSIMOM U INTIOCKOCTH.
IIpusHak

NIEPIIEHAUKYIISIPHOCTH
IIPSIMOM U IUIOCKOCTH

44

Teopema o
CyILLIECTBOBAaHUU U
€MHCTBEHHOCTH
MIPSIMOM, IPOXOASIIEN
4yepe3 TOUKy
MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K
IJIOCKOCTH

bubnuoteka [{OK https://m.edsoo.ru/ba545966

45

KonTtponrsHnas pabora
0 TeMe
«ITeprieHMKYIIPHOCT
b MPSIMBIX U
TJIOCKOCTEN.

bu6mmoreka I{OK https://m.edsoo.ru/

46

IInockocTu n
TIEePIICHIUKYIISIPHBIC
WM TIpSIMBIC B
MHOTOI'PpaHHUKAX

bu6mmoreka LIOK https://m.edsoo.ru/b19f6a5d

47

[epnenaukynsp u
HaKJIOHHAsI.
IlocTpoenue
NEPIEHANKYIIApa U3
TOYKH Ha IPSAMYIO

bubmuoteka I{OK https://m.edsoo.ru/f85bfc46

48

[lepnienaukynsp n
HAKJIOHHAsl.
IlocTpoenue

bubmuoreka I{OK https://m.edsoo.ru/ba545966
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MEPIICHIUKYIISIpa U3
TOYKH Ha IPSAMYIO

49

Teopema o Tpéx
MIEPHEHIUKYIIAPAX
(mpsimast u oOpaTHast)

bubnuoteka [{OK https://m.edsoo.ru/b19f6a5d

50

Teopema o Tpéx
MIEPHEHIUKYIIApaX
(npsimast u oOpaTHast)

bubnuoteka [{OK https://m.edsoo.ru/0ac11c95

51

Yron mexy
CKPEIBAIOIITMMHUCS
TIPSIMBIMHU

bubnuoteka [{OK https://m.edsoo.ru/635¢5087

52

TTonck
MEePIECHIUKYISPHBIX
MPSAMBIX C TOMOIIIBIO
MEePIEHIUKYISPHBIX
IJIOCKOCTEH

bu6mmoreka I{OK https://m.edsoo.ru/bd3745f8

53

OpTroroHanbHOE
MIPOEKTUPOBAHKE

bu6mmoreka I{OK https://m.edsoo.ru/79165d15

54

[TocTpoenue ceuenmit
Ky0a, IPU3MBI,
MpaBUJILHON
MIUPaMUJIBI C
MIOMOIIbIO
OPTOrOHAJILHOM
MIPOEKIIUHN

bubnuoteka [{OK https://m.edsoo.ru/635¢5087

55

[TocTpoenue ceuenuit
Ky0a, PU3MBI,
[IpaBUJILHON

bubmuoteka [{OK https://m.edsoo.ru/ba545966
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nrupaMuabl C
IIOMOIIBIO
OpPTOrOHAJILHOM
IIPOEKIINHU

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEIIBHO
IIJIOCKOCTH.
IInockoctn
CUMMETpUH B
MHOTOTPAHHUKAX

bubnuoteka [{OK https://m.edsoo.ru/635c5087

57

[Ipu3Hak
MePIEeHUKYIPHOCTU
MPSAMON U TIIIOCKOCTH
KaK CJIe/ICTBUE
CUMMETPHH

bu6mmoreka I{OK https://m.edsoo.ru/7d18834b

58

[IpaBwiibHbBIE
MHOTOTPaHHUKH.
Pacuér paccTosiuii oT
TOYKH JI0 TUIOCKOCTH

bu6mmoreka I{OK https://m.edsoo.ru/79165d15

59

IIpaBunbsHbIE
MHOT'OI'PaHHUKHU.
Pacuér paccrosinuii oT
TOYKH J10 TUIOCKOCTH

bubnuoteka [{OK https://m.edsoo.ru/7d18834b

60

CrniocoObl OIyCTUTB
MIEPIIEH AUKYIISPBL:
CUMMETPHS, CABUT
TOYKH I10
NapajjIeIbHON

bubnuoteka [{OK https://m.edso0.ru/79165d15
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pSAMOM

61

CaBur 1o
HelnapajieIbHON
MIPSIMOM, U3MEHEHUE
paccrosiHuin

bubnuoteka [{OK https://m.edsoo.ru/7d18834b

62

KonTtponbsHas pabora
"B3anmuoe
pacrnoJiokeHue
MIpsAMBIX U
IJTOCKOCTEN B
npocTtpancTae"

bubnuoteka [{OK https://m.edsoo.ru/5b971ef3

63

[ToBTOpEHME: yrou
MEXAY IPSAMBIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPHSI B
IIPOU3BOJIEHOM
TPEYTOJIbHUKE,
TEOpeMa KOCHHYCOB

bu6mmoreka I{OK https://m.edsoo.ru/bd3745f8

64

[ToBTOpeHwue: yron
MEXIy
CKpEIIMBAIOIIUMUCS
MPSIMBIMU B
MIPOCTPAHCTBE

bubnuoteka L{OK https://m.edsoo.ru/f7792bad

65

FGOMeTpI/ILIeCKI/Ie
METOAbI BIYHMCIICHUA

yTJ1a MEX/1y NPSIMBIMU

B MHOT'OTpaHHHKaX

bubnuoteka [{OK https://m.edsoo.ru/52188a7d

66

JIByrpaHHBIN YIOJL

bu6moreka [{OK https://m.edsoo.ru/bd3745f8
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CBOHCTBO JIMHEHHBIX
YIJI0B IBYTPaHHOTO

yria

67

[IepnenaukynspHsie
miockoctd. CBOMCTBA
B3alMHO
TIEPIEHIUKYIISIPHBIX
IJIOCKOCTEH

bubnuoteka [{OK https://m.edsoo.ru/f85bfc46

68

[Ipu3Hak
TIePIICHAUKYIISIPHOCTH
IJTOCKOCTEM; TeopeMa
0 MpAMOU
TIePECEUCHHUS IBYX
IIJIOCKOCTEN
MEPHEHIUKYIISIPHBIX
TPEThEU MIOCKOCTH

bubnuoteka [{OK https://m.edsoo.ru/52188a7d

69

[IpsimoyroabHbIH
napaJuieNenurne/;
KyO; U3MepeHus,
CBOICTBA
MPSIMOYTOJILHOTO
napasuiesenumena

bu6mmoreka I{OK https://m.edsoo.ru/b30dff38

70

Teopema o quaroHanu
MPSIMOYTOJILHOTO
napajienenumnena u
CIIEJICTBHE U3 Hee

bubmuoteka [{OK https://m.edsoo.ru/

71

Crepeomerpuueckue
U TIPUKJIa/IHbIE
3aJ1auMl, CBS3aHHbIE CO

bu6muoreka I{OK https://m.edsoo.ru/52188a7d
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B3aNMHBIM
PAacIooKeHuEM
MMPsAMBIX W IIJIOCKOCTU

72

[loBTOpEHME:!
CKpEILMBAIOIINECS
MpsSIMBIE,
HapajuleIbHbIE
IIJIOCKOCTH B
CTaHAaPTHBIX
MHOTI'OrpaHHHUKax

bu6mmoreka [{OK https://m.edsoo.ru/

73

[Tapa mapannenbHbIX
IIJIOCKOCTEHN Ha
CKPEIIMBAIOITNXCS
MIPSIMBIX, PACCTOSIHHE
MEXIy
CKpEeIUBAIOIIUMUCS
MPSIMBIMHU B TIPOCTBIX
CUTYaIHSIX

https://urok.1sept.ru/articles/614270

74

Paccrosame oT Toukn
J0 IIIIOCKOCTH,
PaCCTOAHUC OT
HpHMOﬁ J0 IIIIOCKOCTH

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

75

Brruucnenue
pacCTOSTHUN MEXIY
CKPELLMBAIOLUMHUCS
MPSIMBIMU C IIOMOLLBIO
MIEPIIEH IUKYIISAPHOU
MJIOCKOCTH

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

76

TpéxrpanHslii yrodm,

https://resh.edu.ru/subject/lesson/6063/conspect/211
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HEpaBEHCTBA JUIA
TPEXTPAHHBIX YTJIOB.
Teopema Iludaropa,
TEOPEMBI KOCHHYCOB H
CHHYCOB JISI
TPEXTPAHHOTO yIJ1a

19/

DIJIEMEHTBI
cheprueckoi https://ru.anyquestion.info/a/sfericheskaya-

77 TFE€OMETPUH: 0 geometriya-v-10-klasse-izuchaem-osnovnye-
reoIe3NUECKUE JITNHIU ponyatiya-i-primenyaem-ih-v-zadachah
Ha 3emuie

78 | Komrpombras padora 0 Bu6miorexa LIOK https://m.eds00.ru/5b971ef3
"Vrusl v paccTostHUS"
CucreMmaTtusanus

79 3HAHUU 0 http://geometry2006.narod.ru/Lessons/10-
"MHOrOrpaHHUK U €ro 11/245pptx
3JIEMEHTHI"
[Mupamuaa. Byt

80 THpaMi. 0 http://geometry2006.narod.ru/Lessons/10-11/24.pptx
[IpaBwiibHas
nupaMua
ITpusma. [Ipsmas u

81 HAaKJIOHHAsI IPU3MBI. 0 bubmuoteka LHOK https://m.edsoo.ru/b4ad63ad
[IpaBunbHas mpuzMa
IIpsmoit

82 napannenennne)i[, 0 bubnuoreka LIOK https://m.edsoo.ru/074c8865
MIPSIMOYTOJIBHBII

napasienenumnes, Kyo
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83

Beiykiisie
MHOTOTPAaHHHUKH.
Teopema Ditnepa

Bbubnmoreka [{OK https://m.edsoo.ru/b4ad63ad

84

Beimyxiisie
MHOT'OI'PaHHUKHU.
Teopema Diinepa.
[IpaBunbHbIE U
IOJIYTIPABUIIbHBIE
MHOTOI'PaHHUKHU

bu6mmoreka [{OK https://m.edso0.ru/074c8865

85

KonTtponrsHnas pabora
"MHororpaHHukn"

bubnuoteka [{OK https://m.edsoo.ru/a95f5c04

86

[TonsiTue BexkTOpa HA
IIJIOCKOCTH U B
MIPOCTPAHCTBE

bu6mmoreka I{OK https://m.edsoo.ru/5caefclb

87

CyMMa BEKTOPOB.
Pa3HoCTh BEKTOPOB.

bu6mmoreka I{OK https://m.edsoo.ru/23f4f089

88

[IpaBuiio
napaJuienenurnea

bu6mmoreka L{OK https://m.edsoo.ru/23f4f089

89

YMHOXKEHHE BEKTOpa
Ha YHCIIO.

bu6mmoreka I{OK https://m.edsoo.ru/dee379eb

90

Paznosxenue Bekropa
o 6azucy Tpéx
BEKTOPOB, HE
JIEKAIIUX B OJHOM
IIOCKOCTH.

bubnuoteka [{OK https://m.edsoo.ru/a28fd74e

91

CkansipHoe
IIPOU3BENICHHE
BEKTOPOB.

bubnmuoteka [{OK https://m.edsoo.ru/dee379eb
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92

Brruncnenue yria
MEXIY BEKTOpaMu B
IIPOCTPAHCTBE.

bubnmoreka [{OK https://m.edsoo.ru/a28fd74e

93

[Ipocrelimue 3agaun ¢
BEKTOpaMU.

bu6mmoreka I{OK https://m.edsoo.ru/5a827900

94

[Ipocreiimue 3agaun ¢
BEKTOpaMu

bubnuoteka [{OK https://m.edsoo.ru/5a827900

95

[Ipocrelimue 3aaun ¢
BEKTOpaMu

bu6mmoreka I{OK https://m.edsoo.ru/5a827900

96

KonTtponpsHnas pabora
1o Teme «BekTopsl B
IIPOCTPAHCTBEY.

bu6mmoreka [{OK https://m.edsoo.ru/

97

O0o00mmenue u
CHUCTEMAaTH3aLUs
3HAHHH II0 TeMe
«[TapannenbHOCTh
MPSMBIX U
IUIOCKOCTEH».

bu6mmoreka I{OK https://m.edsoo.ru/

98

O06o001enne u
CHCTEMAaTH3aIs
3HAHUH 110 TEMaM
«¥YTIBl 1
PpacCTOSIHUS,
«AKCHOMBI
CTEPEOMETPUNY.

bubmuoteka [{OK https://m.edsoo.ru/56765e8b

99

Hrorosas
KOHTpOIIbHAs paboTa

bubnuoteka [{OK https://m.edsoo.ru/b9146bcO

100

O06o00611IEHNE U

bu6muoreka I{OK https://m.edsoo.ru/56765e8b
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CHCTeMaTH3aIlHsI
3HAHU II0 TEME
«TepnenaMKyJIAIpHOCT
b MPSIMBIX U
IUIOCKOCTEI.

Pemenne 3agau

101 TTOBBIIIICHHON 1 0 bu6mmoreka [{OK https://m.edsoo.ru/56765e8b
TPYAHOCTH.
[ToBTOpEHUE N
102 0000mIeHNE 1 0 bu6mmoreka I{OK https://m.edsoo.ru/56765e8b
MaTepuaia 3a roJ1
OBIIEE KOJIMYECTBO 102 0
YACOB IIO ITPOI'PAMME

33



https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcer | KoHTpouabH
0 ble padoThl

IIpakTHYeck
ue padoTsl

JlaTa
HU3y4eH
usi

DJieKTpoHHbIe HH(POBbIE 00pa3oBaTeIbHbIE
pecypcsl

[ToBTOpEHUE 10
TeMe «AKCHOMBI
CTEPEOMETPUI.

bubnuoteka [{OK https://m.edsoo.ru/56765e8b

Ceuenuns

MHOTOI'PaHHHUKOB!

CTaHJIapTHBIC
MHOTOTPaHHUKH.

https://resh.edu.ru/subject/lesson/4912/conspect/23572/

Ceuenuns

MHOT'OI'PaHHHUKOB!

METOJ, CJIEIOB.

https://infourok.ru/prezentaciya-po-geometrii-na-temu-
metod-sledov-3550851.html

Ceuenuns

MHOTI'OI'PaHHHUKOB!:

CTaH/IapTHBIC
IUIOCKOCTH,
repeceueHust
MIPSAMBIX H
IUIOCKOCTEH

https://urok.1sept.ru/articles/212754

ITapannenbHbie
MpsAMBIE U
TIOCKOCTH:
rapasuiesIbHbIe
CeYeHus

https://resh.edu.ru/subject/lesson/6065/

[TapaynensHbie

https://foxford.ru/wiki/matematika/vzaimnoe-
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IpsIMbIE U
IIJIOCKOCTH: PacU€T
OTHOIIICHUH

raspolozhenie-ploskosti-i-pryamoy

[Tapannensusie
IIpSIMBIE U
IUIOCKOCTU: YTJIbI
MEXy
CKpELIUBAIOILUMHUCS
IMpAMBIMHA

https://foxford.ru/wiki/matematika/vzaimnoe-

raspolozhenie-ploskosti-i-pryamoy

[IepnenaukymnsipHbI
€ IpsIMBIE U
IIJIOCKOCTH:
CTaHJAPTHBIE NapbI
NEPICHIUKYIIIPHBIX
IJIOCKOCTEHN U
IPSMBIX,
CUMMETPHUH
MHOT'OTPaHHUKOB

https://nagoroh.ru/p/lesson-summary/perpendikulyarnye-

pryamye-i-ploskosti-vychislenie-dlin-v-

mnogogrannikah?ysclid=mhfzhhzn48848017792

[Tepnen UKy pHBI
€ IpsAMbIC U
TJIOCKOCTH:
TeopemMa o Tpex
MepIeHAUKYIIpax

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

10

IeprieH TMKYII pHBI
€ MpsiIMbIE U
TJIOCKOCTH:
Teopema o Tpex
NEePHIEeHUKYIIApax

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

11

[lepneH IKyISApHBI

https://resh.edu.ru/subject/lesson/4724/
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€ IpsIMbIE U
IIJIOCKOCTH:
BBIYMCJIEHUS IJIUH B
MHOTOTpaHHUKaX

12

[IepneniuKynspHbI
€ IpsSIMBIE U
IJIOCKOCTH:
BBIYHCIICHUS JUIVH B
MHOT'OI'PaHHUKAX

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

13

[loBTOpEHME:!
TUTOTIA/IN
MHOTOYTOJIEHUKOB,
bopMyIbl U1t
IIomaaeH,
COOOpaKeHus
oxoous

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

14

[ToBTOpEHUE:
TUIOIIA N
MHOTOYTOJIbHUKOB,
hopmysbl s
IomaaeH,
COOOpaKeHUs
noxoous

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

15

KonTtposnpHas
paboTa 1o Teme
"CeueHus B
MHOT'OTpaHHHUKaX,
BBIYHCIIEHUE B
MHOT'OTpaHHUKax"

https://resh.edu.ru/subject/lesson/6018/
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16

[ToBTOpEHUE TEMBI
"Koopaunatsl
BEKTOpA Ha
TIJIOCKOCTH U B
npoctpancTae"

bubnuoteka [{OK https://m.edsoo.ru/5a827900

17

[ToBTOpEHUE TEMBI
"CxansipHoe
MIPOU3BECHHE
BEKTOpOB"

bubnuoteka [{OK https://m.edsoo.ru/dee379eb

18

[ToBTOpEHME TEMBI
«Bpruucnenue yria
MEXK 1y BEKTOPaMH B
MIPOCTPAHCTBE

bubnuoteka [{OK https://m.edsoo.ru/a28fd74e

19

[ToBTOpEHME TEMBI
«YpaBHEHHUE
MPSIMOH,
MPOXOJIAIICH yepe3
JIBE TOUKI

https://studfile.net/preview/6162211/page:3/

20

YpaBHeHue
IJIOCKOCTH,
HOpMaJIb,
ypaBHEHHE
IJIOCKOCTH B
OTpe3Kax

https://zaochnik-
com.com/spravochnik/matematika/prjamaja-
ploskost/uravnenie-ploskosti-v-otrezkah/

21

YpaBHeHUE
IIJIOCKOCTH,
HOpMaJlb,
yYpaBHEHHUE
IJIOCKOCTH B

https://zaochnik-
com.com/spravochnik/matematika/prjamaja-
ploskost/uravnenie-ploskosti-v-otrezkah/
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OTpe3Kax

22

Bekropnoe
IIPOU3BENICHHE.

https://zaochnik-
com.com/spravochnik/matematika/vektory/vectornoe proiz
vedenie/

23

JIunelnbe
HEPABEHCTBA,
JIMHEHHOE
MPOrPaMMHPOBAHUE

https://studfile.net/preview/4441069/page:29/

24

JInHelHbIe
HEPABEHCTBA,
JIMHEHHOE
MPOrPaMMHPOBAHUE

https://studfile.net/preview/4441069/page:29/

25

Ananutnueckue
METOJBI pacuéTa
yriia Mexay
MPSMBIMU B
MHOTOTpaHHUKaX

https://studfile.net/preview/8828652/page:10/

26

Ananmutndeckue
METOBI pacuéTa
yIiia MeXIy
MPSMBIMU B
MHOTOTpaHHUKaX

https://studfile.net/preview/8828652/page:10/

27

dopmyna
pacCcTosIHUA OT
TOYKH 110
IIJIOCKOCTH B
KOOpAMHaTax

https://zaochnik-
com.com/spravochnik/matematika/prjamaja-
ploskost/rasstojanie-ot-tochki-do-ploskosti/

28

Haxoxnenue

https://studfile.net/preview/5997341/
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pacCTOSIHUN OT
TOYKH JI0
IJIOCKOCTH B KyOe.

29

Haxoxnenne
pacCTOSIHUM OT
TOYKH JI0
IIJIOCKOCTH B
MIPaBUJIBHON
MIApaMUJE.

https://studfile.net/preview/5997341/

30

KoHnTtponbsHas
pabora 1o Teme
" AHanuTHYECKas
reoMerpus"

https://infourok.ru/kontrolnaya-rabota-analiticheskaya-
geometriya-7370477.html?ysclid=mhg046bi75419953177

31

Haxoxnenue
pacCTOSIHUM OT
TOYKH JI0
IJIOCKOCTH B KyOe.

https://studfile.net/preview/5997341/

32

Haxoxnenue
pacCTOSIHUMN OT
TOYKH JI0
IJIOCKOCTH B
MPaBUJILHON
UpaMu/Ie.

https://studfile.net/preview/5997341/

33

0O0BéM Terra. O0peM
MPSIMOYTOJILHOTO
napasuiesiernure/a

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

34

3amaun 00
yIBOEHUH Ky0a, O

https://nsportal.ru/ap/library/drugoe/2013/06/14/tri-
znamenitye-zadachi-drevnosti
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KBaJIpatype Kyoa; o
TPHUCEKIIUH yTiia

CrepeoMeTpuuecKn
€ 3a/1a4H,
CBsI3aAHHBIC C

https://interneturok.ru/lesson/repetitorskiy-
proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-

35 - : : :
00BEMOM matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-
PSIMOYTOJILHOTO reshenie-prostyh-zadach-po-stereometrii
napaJiiesienumneaa
[Ipuknanueie
3aJ1a4y, CBA3aHHbIC https://interneturok.ru/lesson/repetitorskiy-

36 C BEIUHMCIICHUEM proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-
00BéMa matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-
HPSAMOYTOJIEHOTO reshenie-prostyh-zadach-po-stereometrii
napaJiiesienumneaa
O0BEM IpAMON

37 p http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
MIPU3MBI
CrepeoMeTpruecKku
€ 3aJa4H,

CBSI3aHHBIE C .
38 https://resh.edu.ru/subject/lesson/5629/
BBIUKCIIEHUEM
00BEMOB MPMOK
MIPU3MBI
IIpukanseie
3aJa4u, CBSI3aHHLIC https://infourok.ru/tipovie-zadachi-po-geometrii-na-temu-

39 . . .
¢ 00bEMOM TIpsIMO obyom-prizmi-klass-1851865.html
MIPU3MBI.

Brruncinenue .
40 https://resh.edu.ru/subject/lesson/4046/

00BEMOB TET C

40



https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-prostyh-zadach-po-stereometrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-prostyh-zadach-po-stereometrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-prostyh-zadach-po-stereometrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-prostyh-zadach-po-stereometrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-prostyh-zadach-po-stereometrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-prostyh-zadach-po-stereometrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-prostyh-zadach-po-stereometrii
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-reshenie-zadach/povtorenie-reshenie-prostyh-zadach-po-stereometrii
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/
https://infourok.ru/tipovie-zadachi-po-geometrii-na-temu-obyom-prizmi-klass-1851865.html
https://infourok.ru/tipovie-zadachi-po-geometrii-na-temu-obyom-prizmi-klass-1851865.html
https://resh.edu.ru/subject/lesson/4046/

MTOMOIIBIO
ONPEIEIEHHOTO
unrerpaita. O0bEmM
HAKJIOHHOU
IIPA3MBL

41

Brruucnenue
00BEMOB TeJI C
IIOMOIIIBIO
OIPENETEHHOTO
uHTerpana. O6bEmM
HaAKJIOHHOMH

HI/Ip aMU IbI.

https://resh.edu.ru/subject/lesson/4046/conspect/23206

42

®opmyna o6bEMa
MUpaMUIbI.
OTHo1reHue
00BEMOB ITUPAMH/I C
00ImuM yTiIoM

https://foxford.ru/wiki/matematika/volume-piramida

43

dopmyna 0obéMa
MTUpaMUIbI.
OTHo1reHue
00BEMOB ITUPAMH/I C
o0LIUM yTIIOM

https://foxford.ru/wiki/matematika/volume-piramida

44

CrepeomeTpuuecKn
€ 3a7a4u,
CBSI3aHHBIE C
o0BEMaMu
HAKJIOHHOM MTPU3MBI

https://infourok.ru/opornie-konspekti-po-geometrii-obem-
naklonnoy-prizmi-klass-3029333.html

45

Crepeomerpuyecku
€ 3a/1a4H,

https://infourok.ru/praktikumzadachi-s-resheniyami-po-
teme-piramida-2839258.html

41



https://resh.edu.ru/subject/lesson/4046/conspect/23206
https://foxford.ru/wiki/matematika/volume-piramida
https://foxford.ru/wiki/matematika/volume-piramida
https://infourok.ru/opornie-konspekti-po-geometrii-obem-naklonnoy-prizmi-klass-3029333.html
https://infourok.ru/opornie-konspekti-po-geometrii-obem-naklonnoy-prizmi-klass-3029333.html
https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-piramida-2839258.html
https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-piramida-2839258.html

CBSI3aHHBIE C
00béMamMu
MTUPAMHEJIBI

[Ipuknanueie
3aJ1a4H 10 TEME

https://davay5.com/z.php?theme=obyom-naklonnoy-

"O0BEMEBI TEN", : .
46 prizmy-piramidy-i-konusa-3 a=atanasyan 10 klass

CBSA3AHHBIC C

s g=obemy-tel

00BEMOM

HAaKJIOHHOM ITPU3MBI

[Tpuknanueie

SUIAA IO TEME https://d /z.php?theme=0ob kl

"OBBEMb Ten", tt_ps. a\_/av5._com_ z.php?theme=obyom-naklonnoy-
47 prizmy-piramidy-i-konusa-3 a=atanasyan 10 klass

CBJA3AHHBIC C

B g=obemy-tel

00BEMOM

MTUPaMHIbI

[Tpumenenune

00BEMOB. . . . L
48 B https://multiurok.ru/index.php/files/nakhozhdieniie-

bIHHCIICHIC rasstoianiia-ot-tochki-do-ploskos-1.html

pPacCTOSIHUS 10

IUIOCKOCTH

IIpumenenune

00BEMOB. . . . L
49 BLIHCICHIe https://multiurok.ru/index.php/files/nakhozhdieniie-

rasstoianiia-ot-tochki-do-ploskos-1.html

paccTosHUS 10

ILIOCKOCTH

KonTtposnpHas

abora o teMe

50 P bu6moreka I{OK https://m.edsoo.ru/28a6573c

"O0bEM
MHOTOTrpaHHHUKa"

42



https://davay5.com/z.php?theme=obyom-naklonnoy-prizmy-piramidy-i-konusa-3%20a%3Datanasyan_10_klass%20g%3Dobemy-tel
https://davay5.com/z.php?theme=obyom-naklonnoy-prizmy-piramidy-i-konusa-3%20a%3Datanasyan_10_klass%20g%3Dobemy-tel
https://davay5.com/z.php?theme=obyom-naklonnoy-prizmy-piramidy-i-konusa-3%20a%3Datanasyan_10_klass%20g%3Dobemy-tel
https://davay5.com/z.php?theme=obyom-naklonnoy-prizmy-piramidy-i-konusa-3%20a%3Datanasyan_10_klass%20g%3Dobemy-tel
https://davay5.com/z.php?theme=obyom-naklonnoy-prizmy-piramidy-i-konusa-3%20a%3Datanasyan_10_klass%20g%3Dobemy-tel
https://davay5.com/z.php?theme=obyom-naklonnoy-prizmy-piramidy-i-konusa-3%20a%3Datanasyan_10_klass%20g%3Dobemy-tel
https://multiurok.ru/index.php/files/nakhozhdieniie-rasstoianiia-ot-tochki-do-ploskos-1.html
https://multiurok.ru/index.php/files/nakhozhdieniie-rasstoianiia-ot-tochki-do-ploskos-1.html
https://multiurok.ru/index.php/files/nakhozhdieniie-rasstoianiia-ot-tochki-do-ploskos-1.html
https://multiurok.ru/index.php/files/nakhozhdieniie-rasstoianiia-ot-tochki-do-ploskos-1.html
https://m.edsoo.ru/28a6573c

51

Hunusapuyeckas
MMOBEPXHOCTb,
oOpazyroriue
LWJIAHIPUYECKOMN
MMOBEPXHOCTU

http://geometry2006.narod.ru/Lessons/10-11/11/2 4 a.pptx

52

Hunmuuap. Hpamon

KpyroBOM LIWJIMHJIP.

Tnomane
IIOBEPXHOCTH
LUIMHIpA

https://wika.tutoronline.ru/geometriya/class/11/osnovnye-
svedeniya-o-geometricheskoj-figure-czilindr

53

Humuuap. Hpsmoi

KPYTOBOM IWJIHMHJP.

Tnomans
MMOBEPXHOCTH
IAIUHAPA

https://wika.tutoronline.ru/geometriya/class/11/osnovnye-
svedeniya-o-geometricheskoj-figure-czilindr

54

Konnueckas
MTOBEPXHOCTb,
oOpazyromiue
KOHHYECKOM
MTOBEPXHOCTH.
Komnyc.

https://resh.edu.ru/subject/lesson/4903/conspect/22645/

55

Ceuenue Konyca
IIJIOCKOCTBIO,
NapajijieIbHON
IIJIOCKOCTH
OCHOBAHUSI.

https://multiurok.ru/index.php/files/konus-secheniia-
konusa-ploskostiami-urok-po-geomet.html

56

Y ced€HHBIN KOHYC.
N3o00paxenue
KOHYCOB U

https://foxford.ru/wiki/matematika/usechyonnyj-konus

43



http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
https://wika.tutoronline.ru/geometriya/class/11/osnovnye-svedeniya-o-geometricheskoj-figure-czilindr
https://wika.tutoronline.ru/geometriya/class/11/osnovnye-svedeniya-o-geometricheskoj-figure-czilindr
https://wika.tutoronline.ru/geometriya/class/11/osnovnye-svedeniya-o-geometricheskoj-figure-czilindr
https://wika.tutoronline.ru/geometriya/class/11/osnovnye-svedeniya-o-geometricheskoj-figure-czilindr
https://resh.edu.ru/subject/lesson/4903/conspect/22645/
https://multiurok.ru/index.php/files/konus-secheniia-konusa-ploskostiami-urok-po-geomet.html
https://multiurok.ru/index.php/files/konus-secheniia-konusa-ploskostiami-urok-po-geomet.html
https://foxford.ru/wiki/matematika/usechyonnyj-konus

YCEUEHHBIX
KOHYCOB.

ITnomaas 60k0BOM
MMOBEPXHOCTHU U

https://interneturok.ru/lesson/geometry/11-klass/btela-

57 TOJIHOM vraweniya-b/ploschad-bokovoy-i-polnoy-poverhnosti-
MMOBEPXHOCTH konusa
KOHyca
[Tmomaas OOKOBOM
NOBEPXHOCTH K https://interneturok.ru/lesson/geometry/11-klass/btela-
58 MHOJTHON vraweniya-b/ploschad-bokovoy-i-polnoy-poverhnosti-
MOBEPXHOCTH konusa
KOHyca
KonrtponbHas ) B
https://infourok.ru/kontrolnye-raboty-po-geometrii-11-
paboTa 1o Teme .
59 n klass-po-uchebniku-atanasyan-I-s-
«lea BpariCHuA. 6315779.html?ysclid=mhg1bh35t9359641448
Huwmaap. Konyc."
CrepeoMeTpruiecKku
€ 3aJa4d Ha
JI0Ka3aTeIbCTBO U . . . e .
60 R https://multiurok.ru/files/mietodichieskaia-razrabotka-
’ praktichieskogho-za-23.html
MTOCTPOCHHEM
CEYCHMH IWIMHIPA,
KOHYCa
IIpuknanusie -
https://nsportal.ru/shkola/geometriya/library/2018/04/14/0b
61 3aJla4yH, CBSI3aHHBIC - .
yom-tsilindra-reshenie-prikladnyh-zadach
C UWIMHAPOM
62 [Ipuxnanueie https://nsportal.ru/shkola/geometriya/library/2018/04/14/0b

3aaa4u, CBA3aHHBIC

yom-tsilindra-reshenie-prikladnyh-zadach



https://interneturok.ru/lesson/geometry/11-klass/btela-vraweniya-b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
https://interneturok.ru/lesson/geometry/11-klass/btela-vraweniya-b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
https://interneturok.ru/lesson/geometry/11-klass/btela-vraweniya-b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
https://interneturok.ru/lesson/geometry/11-klass/btela-vraweniya-b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
https://interneturok.ru/lesson/geometry/11-klass/btela-vraweniya-b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
https://interneturok.ru/lesson/geometry/11-klass/btela-vraweniya-b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
https://infourok.ru/kontrolnye-raboty-po-geometrii-11-klass-po-uchebniku-atanasyan-l-s-6315779.html?ysclid=mhg1bh35t9359641448
https://infourok.ru/kontrolnye-raboty-po-geometrii-11-klass-po-uchebniku-atanasyan-l-s-6315779.html?ysclid=mhg1bh35t9359641448
https://infourok.ru/kontrolnye-raboty-po-geometrii-11-klass-po-uchebniku-atanasyan-l-s-6315779.html?ysclid=mhg1bh35t9359641448
https://multiurok.ru/files/mietodichieskaia-razrabotka-praktichieskogho-za-23.html
https://multiurok.ru/files/mietodichieskaia-razrabotka-praktichieskogho-za-23.html
https://nsportal.ru/shkola/geometriya/library/2018/04/14/obyom-tsilindra-reshenie-prikladnyh-zadach
https://nsportal.ru/shkola/geometriya/library/2018/04/14/obyom-tsilindra-reshenie-prikladnyh-zadach
https://nsportal.ru/shkola/geometriya/library/2018/04/14/obyom-tsilindra-reshenie-prikladnyh-zadach
https://nsportal.ru/shkola/geometriya/library/2018/04/14/obyom-tsilindra-reshenie-prikladnyh-zadach

C LMIMHAPOM

63

Cdepa u map.

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

64

IIepeceuenne
cdepsbl U mapa ¢
IIJIOCKOCTBIO.
Kacanue mapa n
chepbl IITOCKOCTHIO.
Bun u uzo0paxenue
miapa.

https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-

kasatelnaya-ploskost-k-sfere-5753043.html

65

[Iepeceuenne
cdepsl 1 Iapa ¢
IJIOCKOCTBIO.
Kacanue mapa u
chepbl IITOCKOCTHIO.
Buna u uzo0paxxenue
nrapa.

https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-

kasatelnaya-ploskost-k-sfere-5753043.html

66

VYpaBHeHue chepsl.
[Tnomans chepsl u
e€ JyacTeu.

https://vseoworde.ru/vychisleniya/sfericheskij-segment

67

CummeTtpus chepbl
U 1mapa

https://intellect.icu/simmetriya-shara-i-simmetriya-sfery-
simmetrichnost-3502

68

CrepeomeTpuuecKu
€ 3a7]auu Ha
JI0Ka3aTelbCTBO U
BBIUHCIICHUE,
CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOEHHEM UX

https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-
zadach-po-teme-s.html

45



https://resh.edu.ru/subject/lesson/4034/
https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-kasatelnaya-ploskost-k-sfere-5753043.html
https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-kasatelnaya-ploskost-k-sfere-5753043.html
https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-kasatelnaya-ploskost-k-sfere-5753043.html
https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-kasatelnaya-ploskost-k-sfere-5753043.html
https://vseoworde.ru/vychisleniya/sfericheskij-segment
https://intellect.icu/simmetriya-shara-i-simmetriya-sfery-simmetrichnost-3502
https://intellect.icu/simmetriya-shara-i-simmetriya-sfery-simmetrichnost-3502
https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-po-teme-s.html
https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-po-teme-s.html

CeueHU
IUIOCKOCTEIO

69

CrepeoMeTpuuecKn
€ 3a/1a4M Ha
JIOKa3aTeJIbCTBO U
BBIUYHCIICHHUE,
CBSI3aHHBIE CO
cdepoit u mapowm,
MMOCTPOCHUEM UX
CeYeHuH
TJIOCKOCTBIO

https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-
zadach-po-teme-s.html

70

[Tpuknanueie
3a/1auMl, CBSI3aHHBIE
co cdepoii U mapom

https://infourok.ru/praktikumzadachi-s-resheniyami-po-
teme-sfera-shar-2832306.html

71

[ToBTOpEHUE:
OKpPY>KHOCTb Ha
IJIOCKOCTH,
BBIYHCIICHUS B
OKPY>KHOCTH,
CTaHJIapTHBIC
noxoous

https://resh.edu.ru/subject/lesson/2036/main/

72

Paznuunsie
KOMOWHAIINHU TeN
BpAIICHUS U
MHOTOTPaHHHKOB

https://resh.edu.ru/subject/lesson/4911/start/23300/

73

3agaun 1o TeMe
"Tema u
MMOBEPXHOCTU
BparieHus"

https://resh.edu.ru/subject/lesson/4910/

46



https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-po-teme-s.html
https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-po-teme-s.html
https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-sfera-shar-2832306.html
https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-sfera-shar-2832306.html
https://resh.edu.ru/subject/lesson/2036/main/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4910/

74

3amauu 1o remMe
"Tena n
MTOBEPXHOCTH
BparieHus"

https://resh.edu.ru/subject/lesson/4910/

75

KoHnrponbHas
paboTa 1o Teme
«Temna BpateHus»

bu6mmoreka [{OK https://m.edsoo.ru/

76

O0BEM ITUIIMHIpA.
Teopema 06 06bEMe
MIPSIMOTO IMJTHHIpA

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

77

O0BEM UTHHIpA.
Teopema 00 06bEMe
MPSIMOTO IAJIUHJIPA

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

78

O0BEM ITIMHIpA.
Teopema 06 00BEME
MPSIMOTO IMJTHHPA

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

79

Brraucnenue
00BEMOB TeJI C
ITOMOILBIO
OIPEIETEHHOTO
unterpana. O0bém
KOHYCa.

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

80

O0BEM KoHyca.
[Tmomaan 6oKoBOM
U TIOJTHOM
MOBEPXHOCTH
KOHYCa

http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx

81

O0BEM KoHyca.

http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx

47



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

[Tnomaau 60KOBOM
M TIOJTHOM
MOBEPXHOCTH
KOHyca

82

Crepeomerpuuecku
€ 3aJauH,
CBSI3aHHBIC C
BBIYHCIICHUEM
00BEMOB ITUIIMH]IPA,
KOHYCa

https://infourok.ru/reshenie-zadach-na-vichislenie-
obyomov-cilindra-konusa-usechyonnogo-konusa-
geometriya-klass-3512192.html

83

Crepeomerpruecku
€ 3a/1a4H,
CBS3aHHBIC C
BBIYHCIIEHHEM
00BEMOB ITUIIMH]IPA,
KOHYCa

https://infourok.ru/reshenie-zadach-na-vichislenie-
obyomov-cilindra-konusa-usechyonnogo-konusa-
geometriya-klass-3512192.html

84

[Tpuxnanueie
3aJ1a4u 10 TeMe
"OO0BEMBI 1
TUIOIIA N
MoBepXHOCTEH Ten"

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

85

O6béM mapa u
IIIAPOBOTO CEKTOPA.
Teopema 06 06bEME
wapa. [lmomans

cdepsl.

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

86

O0bém mapa u
IIAPOBOTO CEKTOPA.
Teopema 00 06bEMe

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

48



https://infourok.ru/reshenie-zadach-na-vichislenie-obyomov-cilindra-konusa-usechyonnogo-konusa-geometriya-klass-3512192.html
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wapa. [Inomaas
cdepsl.

87

Crepeomerpuuecku
€ 3a/1a4H,
CBA3aHHBIC C
BBIYMCJICHUEM
00BEMOB 111apa,
[IIapOBOTO CErMEeHTa
Y I1apOBOTO
CeKTopa

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

88

[Tpuknanueie
3a7a4M 110 TEME
"O0BbéMBI TENT",
CBsI3aHHEIC C
00BEMOM 11apa 1
TJIOIIAIbIO CEPHI.

https://infourok.ru/tema-uroka-podobie-tel-lekciya-po-
geometrii-5234553.html

89

CooTHoIIeHUS

MEXK Ty TUTOIIAISIMHU
MOBEPXHOCTEUN U
00BbEMaMH
0T00HBIX TEIN.

https://infourok.ru/tema-uroka-podobie-tel-lekciya-po-
geometrii-5234553.html

90

ITooOHbIE TENIA B
IIPOCTPAHCTBE.
H3menenue 00bEMa
MIpH 000U H.

https://infourok.ru/tema-uroka-podobie-tel-lekciya-po-
geometrii-5234553.html

91

CrepeomeTpruecKn
€ 3a7a4u,
CBSI3aHHBIE C
BBIYMCIICHUEM

https://infourok.ru/tema-uroka-podobie-tel-lekciya-po-
geometrii-5234553.html
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00BEMOB TEI U
Iomauei
MMOBEPXHOCTEN

Crepeomerpuyecku

€ 3aJ]a4M,
CBAA3AHHBIC C

https://infourok.ru/tema-uroka-podobie-tel-lekciya-po-

92 BBEIYHCIIEHIEM ”
. geometrii-5234553.html
00BEMOB TE U
IIomaei
MOBEPXHOCTEMN
KoHnTtponbsHas
paboTa 1o Teme
«ITmomamu
93 tman bu6mmoreka I{OK https://m.edsoo.ru/4a33a8ab
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX
TE»
https://www.yaklass.ru/p/geometria/11-
JIBroxeHust klass/priamougolnaia-sistema-koordinat-v-prostranstve-
9 MPOCTPAHCTBA. metod-koordinat-10439/otobrazheniia-prostranstva-na-
OroOpaxkeHus.. sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82¢1-
e1a0a0d883e2
JBukeHus u )
https://interneturok.ru/lesson/geometry/11-klass/bmetod-
paBeHCTBO (QUTYP. . L )
95 . koordinat-v-prostranstveb/dvizhenie-i-podobie-v-
OO0111e cBoiicTBa -
. prostranstve-profilnyy-uroven
IBIDKEHUN
Bunp! nuskeHuni: )
o https://interneturok.ru/lesson/geometry/11-klass/bmetod-
napaJijiesIbHbII B . . )
96 koordinat-v-prostranstveb/dvizhenie-i-podobie-v-
MepeHoc, -
prostranstve-profilnyy-uroven
LEHTpaJIbHAs
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CUMMETPH,
3epKaJlbHas
CUMMETPH,
IIOBOPOT BOKPYT
IPSAMO

97

Bunp! nByokeHui:
MapajuieIbHbIA
MEPEHOC,
LIEHTpaJbHas
CUMMETpPHU,
3epKajabHas
CUMMETpPHUS,
MMOBOPOT BOKPYT'
NpsMOU

https://interneturok.ru/lesson/geometry/11-klass/bmetod-

koordinat-v-prostranstveb/dvizhenie-i-podobie-v-

prostranstve-profilnyy-uroven

98

[TpeoGpazoBanmst
nofoowust. [Tpsimas u
cdepa Diinepa

https://lc.rt.ru/classbook/matematika-11-klass/metod-

koordinat-v-prostranstve-profilnyi-uroven/5970

99

[IpeoGpazoBanust
nogo6wust. [Tpsimas u
cdepa Diinepa

https://lc.rt.ru/classbook/matematika-11-klass/metod-

koordinat-v-prostranstve-profilnyi-uroven/5970

100

I'eomerpuueckue
3a/1a4u Ha
MIPUMEHEHUE
JBUKEHUS

https://resh.edu.ru/subject/lesson/2517/main/

101

I'eomerpuueckue
3a7a4M Ha
IIPUMEHEHHE
JBUYKECHUS

https://resh.edu.ru/subject/lesson/2517/main/
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I'eomerpuueckue
3a/1a4X Ha
NIPUMEHEHHUE
JABMKCHUA

https://resh.edu.ru/subject/lesson/2517/main/
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KoHnrponbHas
paboTa 1o Teme
«/IBroKEeHUSD»

https://ege.sdamgia.ru/
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O6o06maromiee
noBTopenue 11
MHOHATHUHA U METOIOB
Kypca T€OMeTpUHr
10-11 xmaccos,
CHCTEMAaTH3aIHSI
3HAHMM:
"[TapannenbHOCTh
MPSAMBIX U
IUIOCKOCTEH B
npocTtpanctae"

https://ege.sdamgia.ru/
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Oo6o0r1aroniee
noBTopenue 11
MIOHSITUI U METOJIOB
Kypca reOMeTpHH
10-11 xnaccos,
cUCTeMaTH3alHs
3HAHUM:
"[lapamienbHOCTD
MPSIMBIX U
IJIOCKOCTEN B
pocTpaHcTae”

https://ege.sdamgia.ru/

52



https://resh.edu.ru/subject/lesson/2517/main/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

106

Oo6o0maromee
noBtopenue 11
MOHSITHHA K METOI0B
Kypca TeOMeTpuu
10-11 xnaccos,
CHCTEMAaTH3aIHS
3HAHWM:
"TeprieHAUKYISIPHO
CTh TIPSIMBIX U
IUIOCKOCTEH B
npocTtpancTae"

https://ege.sdamgia.ru/
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O6o0maromiee
noTopenue 11
HOHATUN K METOIOB
Kypca T€OMeTpuHr
10-11 knaccos,
CHCTEMATH3AIHL
3HAHUH:
"[lepnieHAUKYIAPHO
CTh TIPSIMBIX U
IUIOCKOCTEN B
npocTpancTae"

https://ege.sdamgia.ru/
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Oo6o0maroriee
noBTopenue 11
MOHSATHI U METOJIOB
Kypca TeOMeTpuun
10-11 xnaccos,
CUCTeMaTHU3allHs
3HaHUM: "BekTopbl

https://ege.sdamgia.ru/
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B IIpoCTpaHcTBe"

109

Oo6o0matoriee
noBtopenue 11
MOHATHUIA U METOJ0B
Kypca reOMeTpuu
10-11 xnaccos,
CUCTeMaTH3aIIHs
3HaHUM: "BekTopbl
B IIpocTpaHcTBe"

https://ege.sdamgia.ru/

110

O6o0maromiee
noBTopenue 11
MHOHATHUHA U METOIOB
Kypca T€OMeTpUHr
10-11 knaccos,
CHUCTEeMaTH3aIUs
3HaHui: "O0bemM
MHOTOTpaHHUKA"

https://ege.sdamgia.ru/

111

Oo6o0r1aroniee
noBTopenue 11
HOHATHUHU U METOIOB
Kypca reOMeTpHH
10-11 xnaccos,
CHCTEMaTH3aIUs
3HaHui: "O0beM
MHOT'OTrpaHHHUKa"

https://ege.sdamgia.ru/

112

Ob6o0matoree
noBTropenue 11
TIOHSITUI U METOJIOB
Kypca reoMeTpuu

https://ege.sdamgia.ru/
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10-11 xnaccos,
cHUCTeMaTH3aIUs
sgauuii: "Ilnomamm
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX

Ten"

113

O6o06maromiee
noBTopenue 11
MIOHSATHI M METOJ0B
Kypca T€OMeTpuu
10-11 xmaccos,
CHCTEMAaTH3aIH
sgangui: "Inomanu
MMOBEPXHOCTH U
00BEMBI KPYTJIIBIX

TEI

https://ege.sdamgia.ru/
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O06o01menue u
CHUCTEMAaTH3aLUs
3HAHWH 110 TeMe
«BrnimcanHbIi

tIeTI:IpéXyFO.]'II)HI/IK».

https://ege.sdamgia.ru/
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O06006111EHNE U
CHCTEMAaTH3aLH
3HAHWH 110 TEME
«OnucanHbIf

LIeTI:IpéXerJ'H:HI/IK».

https://ege.sdamgia.ru/

116

O06006111EHNE U
CUCTEMATH3ALM
3HAHWI IO TEME

https://ege.sdamgia.ru/
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«Pemienue
TPEYTOJILHUKOBY.

117

O06o0061ieHNE 1
cHUcTeMaTH3alns
3HAHUH 110 TEME
«Pemenne
TPEYroJIbHUKOBY.

https://ege.sdamgia.ru/
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O06o00mmenue u
crucTeMaTH3alns
3HAHUH IO TEME
«Pemenne
TPEYrOJIbHUKOBY.

https://ege.sdamgia.ru/
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O06o01menue u
CHUCTEMAaTH3aIUs
3HAHWH 110 TeMe
«IIpaBunbHbBIE
MHOTOYT'OJIbHUKH.

https://ege.sdamgia.ru/

120

O6o06meHNe 1
cHUcTeMaTH3aIs
3HAHWH 110 TeMe
«lIpaBunbHBIE
MHOT'OYTOJIbHUKH.

https://ege.sdamgia.ru/

121

O06006111EHNE U
cHUcTeMaTH3alns
3HAHUM 110 TEMeE
«[Inomagu purypy.

https://ege.sdamgia.ru/

122

O06006111EHNE U
CHACTEMATH3ALIASL

https://ege.sdamgia.ru/
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3HAHUI 110 TeMe
«[Inomagu urypy.

O06o0061ieHNE 1

CUCTEMAaTHU3aluAa
123 | 3panwmii mo Teme 1 0 0 https://ege.sdamgia.ru/
«MeTton

KOOPIUHAT.

O06o00mmenue u

CHCTEMaTH3alus
124 | 3Hauwmii Mo Teme 1 0 0 https://ege.sdamgia.ru/
«Teopema

[Tudaropar.

O06o06meHue 1
CHUCTEMAaTH3aIIHs
125 3HAHHUH 110 TeMe 1 0 0 https://ege.sdamgia.ru/
«Teopema
[Tudaropar.

O060011eHuEe U
CHCTEMAaTH3aLUs
3HAaHUU IO TEME

126 1 0 0 https://ege.sdamgia.ru/
«JlmuHa

OKPY’KHOCTH.
[Inomane kpyray.

O06006111EHNE U
CUCTEMATU3ALNS
3HAHWI IO TEME

127 1 0 0 https://ege.sdamgia.ru/
«JlmnHa

OKPYKHOCTH.
[Tnomans kpyray.
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128

Htorosas
KOHTPOJIbHAS
pabota

https://m.edsoo.ru/ec24dfc2

129

Hcropus pazsutus
CTEpEOMETPUH KaK
HayKU U €€ poJib B
pa3BUTHH
COBpPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU I

https://ege.sdamgia.ru/

130

Ucropus pazsutns
CTEPEOMETPHUHU KaK
HAyKHU U €€ POJIb B
pa3BUTHH
COBpPEMEHHBIX
HMHXEHEPHBIX U
KOMIIIOTEPHBIX
TEXHOJIOTU I

https://ege.sdamgia.ru/

131

Hcropust pazButus
CTEPEOMETPUH KaK
HAYKH U €€ poJib B
pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

https://ege.sdamgia.ru/

132

HcTopus pa3BuTHs
CTEPEOMETPUH KaK

https://ege.sdamgia.ru/
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HAayKU U €€ pOJIb B
pa3BUTHH
COBPEMEHHBIX
UHXEHEPHBIX U
KOMIIbIOTEPHBIX
TEXHOJIOTU I

133

Hcropus pazsutus
CTEpEOMETPUH KaK
HayKH U €€ poJib B
pa3BUTHH
COBpPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://ege.sdamgia.ru/

134

Uctopus pazsutus
CTEPEOMETPUH KaK
HAyKHU U €€ pOoJib B
pa3BUTHH
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITbFOTEPHBIX
TEXHOJIOTH I

https://ege.sdamgia.ru/

135

Hcropus pazButus
CTEPEOMETPUH KaK
HayKU U €€ poJib B
pa3BUTHH
COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITBIOTEPHBIX

https://ege.sdamgia.ru/
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TEXHOJIOTHI

Hcropus pazsurus
CTEpEOMETPUH KaK
HayKU U €€ poJib B

13 | PassHTHH 1 https://ege.sdamgia.ru/

COBPEMEHHBIX
HWHXXCHCPHBIX U
KOMITBIOTCPHBIX
TEXHOJIOTU I

OBIIEE KOJIMYECTBO

YACOB I10 136

[TPOTPAMME
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IPOBEPAEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Ko .
IIpoBepsiemble NpeAMeTHBIE Pe3y/JIbTAThl 0CBOEHHS OCHOBHOI
NpOBepPsSIeMOro .
00pa3oBaTeIbHON MPOrpaMMbI cpeHero oo1ero 00pa3oBanus
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHIATUSAMMU: TOUKA, NIPsIMAas, MJIOCKOCTh
79 [TpuMeHsATh aKCHOMBI CTEPEOMETPUN H CIIEACTBUS W3 HUX MPH PEHICHUU
' TreOMETPUIECKUX 3319
73 OmnepupoBaTh TMOHSTUSAMH: TAPAVICIBHOCTh W TEPIEHIUKYISPHOCTD
' HPSMBIX M IIOCKOCTEN
74 KnaccupumnmpoBaTh B3anMHOE pacIioIOKEHUE TPSMBIX U IIOCKOCTEH B
' HPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: IBYIPAaHHBIA YroJI, TpaHW JABYTPAHHOTO YIJIA,
7.5 pedpo IBYrpaHHOIO yIJia, JUHEWHBIN yroy ABYTPAHHOTO YIjla, rpaaycHas
Mepa ABYTPaHHOTO yTia
76 OnepupoBaTh MOHATHUSIMHU: MHOTOT'PAHHUK, BBIMYKJIBIM W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPaBUIIbHBI MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHHUKOB (MUpamujaa, Mpu3Ma,
MPSIMOYTOJIFHBIN MapajuiesienurIie 1, Kyo)
Knaccupuimpoare ~ MHOTOTpaHHHMKH,  BbIOMpas ~ OCHOBaHUSA  JAJs
7.8 KJaccupuKanuu (BBITYKIbIE U HEBBITYKJIbIE MHOTOTPAaHHUKH, MPaBUIIbHBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE IPU3MBI, MTapalIeeIUIIEe/Ib])
79 OnepupoBaTh NOHITUAMHU: CEKYIIAsl JIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBACHATH NPUHLIUIIBI TOCTPOCHUS CEYCHUI MHOTOTPAHHUKOB, UCTIOJIb3Ys
METOJ1 CJIEe/IOB
CtpouTh ce4YeHHsT MHOTOTPAaHHHUKOB METOJOM  CIIEJOB,  BBITIOJNHSTH
711 (BBIHOCHBIC) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD:
BUJ| CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaxoXkAEHHE TNEOMETPUYECKHX BEIUYHMH IO 0O0pasiam
WIM aIrOpuTMaM, MPUMEHSS H3BECTHBIE AHAIMTHUYECKHE METOAbl MpH
7.12 pellIeHNH  CTaHJApTHBIX MaTeMAaTH4YeCKUX 3aJad Ha  BBIYMCIICHUE
paccTOSIHUM MeXIy JIBYMs TOYKaMH, OT TOYKH JIO HPSAMOH, OT TOUKHUJIO
IUIOCKOCTHU, MEX/y CKPEIIMBAIOLIUMHCS TPSIMBIMU
Pemare 3amaun Ha HaXOXKJEHHE I'€OMETPUYECKUX BEIMYMH MO oOpasuam
713 WIM alIroOpuT™MaM, INPUMEHsST H3BECTHbIE AHAIUTUYECKUE METOMAbl IpH

PCIICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3a4da4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCHIMBAIOMIUMUCH MPAMBIMH, MCKIAY HpHMOﬁ n IINIIOCKOCTBIO,
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MCKAY INIOCKOCTAMU, IBYI'PAHHBIX YIJTIOB

Borancnsats 00BEMBI U TUIOIIAI TIOBEPXHOCTEH MHOTOTPaHHUKOB (TpU3Ma,

7.14 nUpaMuza) ¢ IpUMEHeHHeM (OpMys, BBIYHMCISATH COOTHOLICHUS MEXKIY
TUTOIIASIMH TIOBEPXHOCTEH, 00bEMaMu O J0OHBIX MHOTOTPAHHUKOB
715 OmnepupoBaTh MOHATHUSMHU: CUMMETPHSI B TPOCTPAHCTBE, LEHTP, OCh U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HMHTEPIPETUPOBATH HHGOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, IMpeICTaBICHHYI0 Ha
yepTexax U pUCyHKax
[IpumensaTs reomerpuueckue (hakThl IS pELIeHHs] CTEPEOMETPUUECKUX
717 3a7a4, OPEANOoJararolMx HECKOJIbKO IIaroB pELICHUs, €CIU YCIOBHUS
MIpUMEHEHHMsI 3aJJaHbI B SIBHOH (hopmMe
718 [IpumensaTes mpocTedimme NporpaMMHBIE  CPEICTBA W DIEKTPOHHO-
' KOMMYHMKAIIMOHHbBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoAMTH TPUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEW B TPUPOJC H
' YKU3HHU, PAcIiO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOMydYeHHbIE 3HAHUS Ha MPAKTUKE: aHAIW3UPOBATH peaibHbIE
CUTYallud ¥ MPUMEHATh M3YYECHHBIC TIOHATHS B MPOIEcce MMOUCKA PEeIIeHUS
MaTeMaTH4ecku chOopMyIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh peabHbIE
7.20 CUTyallUM Ha A3bIKE TEOMETPHUH, HUCCIEAO0BATH MOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHH U TeopeM, amlmapara anreopsl,
pemaTh ~ MpakTUYeCKHe  3aJadyd, CBSA3aHHBIE C  HAXOXJAECHUEM
reOMETPUYECKUX BEINYNH
11 KJIACC
Kon .
IIpoBepsieMble NpeMeTHbIE Pe3y/IbTAThl 0CBOCHHS OCHOBHOM
NIPOBepsieMoro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHusi
pe3yJabTara
6 I'eomerpus
OmnepupoBaTh NOHATHAMM: IMIIMHAPHYECKas MOBEPXHOCTb, OOpazyrollue
6.1 WINHAPUYECKON IMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IIOBEPXHOCTH,
o0pasyromiye KOHMYECKON MOBEPXHOCTH, KOHYC, cheprudeckas IOBEpXHOCTh
6.2 Pacnio3naBats Tena BpauieHus (LWIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH cIOCOOBI OTYYEHHSI TEJ BPaIlEHUs
6.4 KnaccugunuposaTs B3auMHOE pacnosiokeHue chepsl 1 MI0CKOCTH
OmnepupoBaTh NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBaHUE CErMEHTA, BHICOTA
6.5 CETMEHTa, IIapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOIO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONIAJU  MOBEPXHOCTEW TeJl  BpalleHUS,
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T€OMETPUYECKUX TeJl ¢ IPUMEHEHHEM (opMys

6.7

OmnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIHMCAaHHBIM B cdepy u
OTMCAaHHBIN OKOJO cdepsl, chepa, BIHCaHHAsT B MHOTOTPAHHUK HIIH TEJO
BpaLICHUS

6.8

BBIYHCIATE COOTHOMICHHS MEX Y TUIOIIAISIMHA TIOBEPXHOCTEH 1 00BEMaMu
MOJOOHBIX TEN

6.9

N3o06paxate nzydaemble (pUTYphl OT PYKH U C IPUMEHEHHEM IMPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BHUI CBEpXY, COOKY, CHM3Y; CTPOUTH CEUYEHMsS Tel
BpallleHUs

6.11

W3Bnekats, uWHTEpHpETHpPOBATH M MNpPeoOpa3oBbIBATH HH(OpMAIMIO O
MIPOCTPAHCTBEHHBIX TIEOMETPUYECKMX (UTypax, TMpEeACTaBICHHYIO Ha
YepTe)kKax U PUCYHKAX

6.12

[IpumensaTs reomerpudeckure (hakThl IJs pEHIeHHs] CTEPEOMETPUUECKUX
3a/1a4, MPEANOJaralolIuX HECKOJIbKO IIaroB PpEHIeHUs, €CIH YCIOBUS
MIPUMEHEHHMS 3a/1aHbI B IBHOH (popme

6.13

OrnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHﬂ CJIOKCHUA BeKTOpOB, BbIYUTAHUS BeKTopOB nu
YMHOKEHHUSI BEKTOpa Ha YHUCIIO, OOBSICHATh, KAKUMU CBOWCTBAMH OHH
oOmagaror

6.15

[IpuMeHsTh MpaBUIIO MapaieNenumea Npy CI0KeHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATUSIMH: JEKAapTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, yroJl
MEX1y BEKTOpaMH, CKaJsipHOE IPOU3BEJICHIUE BEKTOPOB, KOJUIMHEApHBIE U
KOMIUTaHAPHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB M IPOU3BCACHUC BCKTOpPA Ha YHCIO, YI'oJl
MECXKIY BEKTOPAMH, CKaJLIPHOC IPOU3BCACHUC, paCKiIaAblBaTb BCKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPABHCHUECM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCﬁH.IHG TCOMCTPHUUCCKUC 3ada4i Ha IPUMCHCHUC BCKTOPHO-
KOOPAUMHATHOI'O METOAA

6.20

Pemars 3amaum Ha J0Ka3aTEILCTBO MAaTEMAaTHUYECKHX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HN3BCCTHBIC MCTO/JbI npu peuIcHun CTaHAApPTHBIX
MAaTCMAaTHYCCKUX 3a1a4

6.21

HpI/IMeHSITL HpOCTeI\/'IH_II/Ie IMPpOrpaMMHBIC cpeacrtea U BJICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMBI ITPpHU PCHICHUU CTCPEOMETPHUICCKUX 3a1a1

6.22

HpI/IBOI[I/ITL IMPUMEPLI MAaTEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIpUpoac u
JKU3HU, paCllO3HABATh MPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

HpI/IMeHHTL INOJIYYCHHBIC 3HAHHA Ha IMPAKTHKE: aHAJIM3UPOBATH PCAJIbHBIC
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CUTYyallUM U NPUMEHATh U3YYCHHBIE IIOHATUSA B IPOLECCE MOUCKA PEILCHUS
MaTeMaTu4ecku chopMyaHpoBaHHON NPOOIEMbI, MOJECTUPOBATh pealIbHbIC
CUTyallUM Ha S3bIKE T'€OMETPUH, HCCIIEN0BAaTh IIOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHMEM T'€OMETPUUYECKHX MOHATHH U TEOpeM, ammapara aiareOpsl,
pemiate  NpaKkTHYECKWE  3aJayd, CBA3aHHbIE C  HAaxOXKJIECHHUEM

TCOMETPHUUCCKUX BCIININH
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHSATHUS cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsTHE 00 aKCMOMAaTUYECKOM IOCTPOEHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

B3anMHOE pacnosnokeHne npsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, apaJIeIIbHbIC
n CKpCIIMBAONINECA  IIPAMBIC. Hapannem)Hocn, MNpIAMBIX U IUIOCKOCTEN B
MPOCTPAHCTBE: TaApaUICNIbHbIE TMPAMBbIE B MPOCTPAHCTBE, MAPAIETBHOCTh TPEX
MIpsAMBIX, MNapaJUICIIbHOCTD pr[MOfI A TUIOCKOCTH. YTJIBIC COHAITPaBJICHHBIMU
CTOPOHAMH, YrojJ MEXKIY NPSMbIMA B TPOCTpaHCTBE. [lapaminenbHOCTh MIOCKOCTEN:
MapajyieabHble IUIOCKOCTH, CBOMCTBA MapaJiedbHbIX IUIocKkocTel. [Ipocteitmme
MPOCTPAHCTBEHHBIE (UTYPHl Ha TUIOCKOCTH: TETpa’Ap, KyO, Napayieienunes,
MOCTPOEHUE CEUECHUI

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TIUJIOCKOCTU: HCPHCHIAUKYIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, MPSAMbIE MapajulebHbIe U MEPHEHIUKYISIPHbIE K MIOCKOCTH, MpU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M TIJIOCKOCTH, TEOpEMa O MPSAMOW MEPHEeHAUKYISIPHOMN
IJIOCKOCTH. YTJIBI B MIPOCTPAHCTBE: YroJi MEXIY MPSAMOM U TJIOCKOCTBHIO, ABYTPAaHHbBIN
yroJi, IUHEHHBIN yroJl AByrpaHHoro yria. [lepneHauKyssp U HaKIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOMU JI0 MJIOCKOCTH, MPOEKIUs GUTyphl Ha
I0CKOCTh. [lepneHauKynIIpHOCTh MIOCKOCTEH: MPU3HAK MEPIEeHIUKYIIPHOCTH ABYX
wiockocteit. TeopeMa o TpEX mepneHIMKyIsIpax
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[loHsiTHE MHOTOTpaHHHMKA, OCHOBHBIE OJJIEMEHTHl MHOTOTPAHHUKA, BBINYKJIbIE H
HEBBINYKJIbIE MHOTOTPaHHUKH, pa3BEpTKa MHOrorpanHuka. [Ipuszma: n-yrospHas
npu3Ma, TpaHW U OCHOBAaHHUS TNPU3MBI, MpsMas U HAKIOHHAs MpPU3MbI, OOKOBas M
MOJIHAsl TIOBEPXHOCTh Mpu3Mbl. [lapanienenunen, npsMoyroJibHbIN Mapajienenunesa u
ero cpoiictBa. [lupammupaa: n-yronpHas mupamuia, TPaHW U OCHOBAaHUE NHPAMUJIBI,
OOKOBas M TMOJIHAs TMOBEPXHOCTh MUPAMHJBI, MpPaBUIIbHASA U yCEYEHHAs MHUpaMUA.
DOneMeHTbl TpuU3Mbl W nupamuabl. [lpaBuibHBIE MHOTOTPAHHUKH:  TOHSTHE
MPaBWJIBHOTO MHOTOTPaHHMKA, TMpaBUibHAs TpU3Ma M MpaBWIbHAs MUPaMUJA,
MpaBWJIbHAS TPEYTOJIbHAs MUpaMKa U MPaBUJIbHBIN TeTpadp, ky0. [IpencraBienue o
MPaBUIIbHBIX MHOTOTPAHHUKAaX: OKTadJp, AOJEKadap M ukKocadapyrue CeueHus
MIPU3MBI U IUPAMUIBI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBEC: CUMMCTPHA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEMEHTHI CUMMCTPpHUU B MMUupaMuax, napauiejacnuIecaax, MMPpaBUJIBHBIX
MHOT'OI'paHHUKax

7.6

BrlunciaeHue 31€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, JAuaroHalivi, yriibl. [Inomane
OOKOBOM NOBCPXHOCTHU U MOJIHOM TMOBCPXHOCTHU HpHMOﬁ MMPU3MEI, IIOIIA/Ib OCHOBaHHﬁ,
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TeopeMa 0 OOKOBOM OBEPXHOCTH MPSMOi TIpu3MBbl. [11o1maas 60K0BOI MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIIBHOW NHMPAMHUJbI, TEOPEMA O IUIOMAAU YCEYEHHOU MHUPAMUBL.
[Monsitue 06 06bEMe. OOBEM MHpaMuIBbI, TPUIMBI

1.7

[TomoOHbIe Tena B npocTpaHcTBe. COOTHOLICHHS MEXTY TUIOMIAIMU MOBEPXHOCTEH,
00BpEMaMHU 110 JOOHBIX TENT

11 KJIACC

Kon
6

IIpoBepsiemMblii 3JIeMEHT COAEPKAHMS

I'eomerpus

6.1

[Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ IMOBEPXHOCTH. I_II/IJ'[I/IH)IpI OCHOBaHUS U OOKOBasd MMOBCPXHOCTD,
o0Opasytoias 1 0Ch, TIIONIAAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolue KOHMYECKOH MOBEPXHOCTH, OCh U BEpIIKHA
KOHHYECKOM ToBepxHOCTH. KOHyC: OCHOBaHME W BeplInWHA, 00pa3yromas U OCh,
1013 b OOKOBOM W TIOJIHOM TOBEPXHOCTU. YCEUYEHHBIM KOHYC: 00pa3yrolniue u
BbICOTa, OCHOBAHUS U OoKOBas IMMOBEPXHOCTH

6.3

Cdepa u map: ueHrp, paauyc, JuameTp, IIoma s MOBEPXHOCTH ceprl. Bzaumuoe
pacroJjio’keHue cdepbl U MIOCKOCTH, KacaTelbHas IMJIOCKOCTh K cdepe, IUIoIaab

chepsl

6.4

N300pakenue Ten BpallleHus Ha IJI0CKOCTH. Pa3BépTka MUIMHIpa U KOHYyca

6.5

KomOunarmu teni BpailieHus: 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIA OKOJIO
cdepsl, cdepa, BIUCaAHHAS] B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO0nEme. OcHOBHBIE cBolicTBa 00bEMOB Tenl. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u cieAcTBus u3 He€. O0béM UIMHIpa, KOHYCA.
O06bEM 11apa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKTY TUIOIIAIIMUA TTOBEPXHOCTEH,
00BpéMaMHu ITOJOOHBIX TET

6.8

Ceuennsi nunuHApa (MapajieibHO U MEPHeHIUKYISIPHO OCH), CEUeHHUs KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIliee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

Bektop Ha miuockoctu M B npocTpaHcTBe. ClI0KEHME M BBIYATAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. PasnoxkeHuwe BekTropa Mo TpEM HEKOMILIaHAPHBIM
BekTopam. [IpaBuno napamuienenunena. Pemenue 3anad, CBA3aHHbIX ¢ IPUMEHEHUEM
IIpaBUII ACUCTBUHN C BEKTOPaMU

6.10

HpﬂMOYTOJILHaSI CUCTCMaAa KOOpJAWHAT B IMPOCTPAHCTBC. KOOpI[I/IHaTLI BCEKTOpA.
HpOCTCﬁHIHG 3alauu B KOOpAWHATAaxX. VYron MCXKAY BCKTOpaMHU. CKaJIHpHOC
MMPOU3BCIACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY NPAMBIMU U IIJIOCKOCTSIMMU.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTO/ IpU PCHICHUU I'COMETPUICCKUX 3ada4

66




INPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM ITPOT'PAMMBI CPEJTHET' O
OBHIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT0
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHNS K MPEAMETHBIM pPe3yJIbTaTaM 0CBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3oBaHus

Brnagenne Meromamu JI0Ka3aTeiNbCTB, AJTOPHUTMAaMU pPEIICHUS 3aj1ad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHITUSIMH: OIpeAeIeHHE,
aKCHoOMa, Teopema, CIEJCTBHE, CBOMCTBO, IpPH3HAK, JOKa3aTeibCTBO,
paBHOCHJIbHBIE (DOPMYIMPOBKU; MPUMEHATh UX; YMEHHE (DOPMYIUpPOBATh
o0paTHO€ M TPOTHUBOIOJIOKHOE YTBEPXKICHHE, NPUBOJUTH INPUMEPHI U
KOHTPIPUMEDPHI, HUCIIOJIB30BATh MECTO/ MaTeMaTHYECKOU WHAYKIUH,
IMPOBOAWUTE JOKA3AaTCIBHBIC PACCYXXACHHUA ITPU PCIICHHUMN 3aaa4, OLICHNBATH
JIOTHYECKYI0  NPaBUJIBHOCTh  PACCYKJEHHW; YMEHHE  OIEpHUpOBaTh
MOHATUAMU. MHOXKCCTBO, IMOJMHOXKCECTBO, OII€pallMi HaJd MHOXKCCTBAMMU,
YMCHHC HUCITIOJIL30BAThH TeOpeTHKO-MHO)KeCTBeHHBIﬁ arrmapar JJIA
OTIMCaHMsI PEAJHbHBIX MPOIECCOB W SBJICHUW M MPU PEUICHUH 33a/1a4, B TOM
qHcie U3 APYrHX Y9eOHBIX NMPEAMETOB; YMEHUE ONIEPUPOBATH MOHATUSIMHU:
rpad, cBA3HBIN Tpad, nepeBo, UK, rpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
Y OTIUCHIBATh Tpadbl pa3IMvIHBIMU CIIOCOOAMHM; UCIIOTB30BaTh rpadbl MpU

PEIICHNH 3a1a4

VYmenune OIICpHUPOBATh IOHATUAMHK: HATYpaJlbHOC YHUCIIO, LEJIO0C YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHB C
palliOHAaJIbHBIM II0OKa3aTe€JIEM, CTCIICHb C ,I[efICTBI/ITeHBHBIM I1I0Ka3aTcJICM,
norapn(bM qucia, CHHYC, KOCHHYC MW TaHI'CHC IIPOHU3BOJIBHOI'O YHCIIA,
OCTaTOK II0 MOIYJIO, PAallMOHAIBLHOC YHUCJIO, HUpPpAlUOHAJIBHOC YHCIIO,
MHOXCECTBAa HATYpPAJIbHBIX, HNCJbIX, pPAalUOHAIbHBIX, JIEMCTBUTEIIBLHBIX
YUCCJI; YMCHHUC UCIIOJIb30BATh MPU3HAKN NCIUMOCTH, HaVMEHbBIIHNI O6H.[PII>1
ACIIUTCIIb KW HAMMCHBIICC 06H_Iee KpaTHOC, aJIIr'OPpHUTM EBknuna IIpu
peuieHUN 3a4a4; 3HAKOMCTBO C PAa3JIMYHBIMU MMO3UIIUOHHBIMU CUCTEMaMU
CUHUCJICHUA; YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HAYCHUH U npe06pa30BaHH;1
BLIpa)I(eHI/Iﬁ CO CTCICHAMU H J'IOl"apI/I(I)MaMI/I, HpeO6p3.30BaHI/I$I I[pO6HO'
paruOHAJIBHBIX BBIpa)I(eHHﬁ; YMEHHUE  ONCpHUPOBATH  IMOHATUAMMU!

IoCJICaA0OBAaTCIIbHOCTD, apI/I(I)MeTI/I‘-IGCKaSI nmporpeccust, reoMeTpuycCKad
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mporpeccusi, OCCKOHEUHO YOBIBAIOIash TEOMETpUYECKas IPOrPecCHs;
yMEHUE 3a7aBaTh IIOCJIEAOBATEILHOCTH, B TOM 4YHUCJIE C MOMOIIbBIO
PEKYPPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATH MOHATUSIMU: KOMILIEKCHOE
YHUCIIO, COMNPSDKEHHBIC KOMILUICKCHBIC 4YHCJIA, MOJYJIb W apryMeHT
KOMIUICKCHOTO ~ 4ymcia, ¢opMa  3amiucH  KOMIUIGKCHBIX — YHCET
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U anreOpanydeckas); YMeETb
POU3BOJUTE aAPU(PMETHICCKHE JECHCTBUS C KOMIUIGKCHBIMH YHUCIIAMU;
PUBOUTH TIPUMEPHI MCIIOIB30BaHMS KOMIUICKCHBIX YHUCEIT;, ONEPHUPOBATH
MOHATHAMH: MaTpuna 2X2 u  3X3, OIpele/uTelb  MaTpPHIIBI,

FGOMeTpI/ILICCKI/H\/JI CMBICJI OTTPCACITUTCIIA

YMeHne onepupoBaTh NOHATUSAMHU: PALMOHAJIBHBIE, WPPALMOHAJIBHBIE,
MOKa3aTejabHble, CTENEHHBbIE, Jorapu@MUUYECKue, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEPUPOBATH
MOHATHSMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YpPaBHEHHM W HEPABEHCTB, PAaBHOCHUIIBHOCTh
YpaBHEHUM, HEPABEHCTB MW CHUCTEM; YMEHHME peniaTb YypaBHEHHS,
HEpPAaBEHCTBA M CHCTEMBI C ITOMOIIBIO PA3JIMYHBIX HPUEMOB; pPEIIATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMeTpOM; IIPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI ISl PELICHHS MaTeMaTHYEeCKHX

3a/1a4 M 3a/1a4 U3 Pa3IMYHBIX 001acCTe HAYKH U pealTbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHUSAMHU: (PyHKIUSA, YETHOCTH (QyHKIUWH,
HNEPUOJUYHOCTh (DYHKIMHM, OTPaHHYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (GYHKIMH, HAauOoOJblliee M HAaUMEHbIIEe 3HAYCHUS
(GyHKIIMM Ha MPOMEXYTKe, HempepbiBHAs (PYHKIMSA, aCUMOTOTHI rpaduka
(GbyHKIMM, TIepBasi U BTOpas MPOU3BOJAHASA (PYHKLIHUU, FEOMETPHUUECKUN U
(¢bu3nuecKkuif CMBICT TMPOU3BOTHON, TMEepBOOOpa3Has, OMPEACIIEHHBIH
UHTETpall; YMEHUE HaxXOIUTh AaCUMITOTHI Tpaduka (YHKIUH; YMEHHE
BBIUUCISATh  MPOU3BOAHBIE  CYMMBI, MPOU3BEIEHUS, YaCTHOTO H
KOMIIO3UIIMK (PYHKIMI, HAaXOOUTh YpaBHEHHE KacaTeJbHOW K rpaduky
(GyHKIIMHM; yMEHHWE HaXOAWTh TPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIUNT;
YMEHHE HCIONb30BaTh TMPOU3BOAHYIO JUId HCcieloBaHusa (DYyHKIUH,
HaXOJWTh HauOOJbIINEe M HaWMEHbIINE 3HAaYeHWs] (YHKIUN; CTPOUTH
rpauky MHOTOYJICHOB C HCMOJb30BAaHHEM ammapaTa MaTeMaTH4eCcKOro
aHalv3a; MPUMEHSATh MPOU3BOTHYIO JJS HAXOXKICHHS HAMITy4IIero

peuicHrd B IMPUKIIAJAHBIX, B TOM YHCJIC COHOHUAIBHO-3KOHOMHUYCCKUX U
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(bu3nuecKuX 3a1a4ax; HAXOUTh TUIOMAIN U 00BEMBI GUTYP C TTOMOIIBIO
HWHTETPAJIa; MPUBOJAUTH MPUMEPHI MAaTEMaTUYECKOT0 MOJEIUPOBAHUS C

oMoIIbI0 U depeHInaTbHBIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: rpaduk GyHKINUU, oOpaTHas (YHKITHS,
KOMIO3UIUST (QYHKIMHA, JUHEHHAas (YHKUOWSA, KBaapaTudHas (QyHKIHA,
panmoHanbHas (YHKUUS, CTeTNeHHas (YHKOHUS, TPUTOHOMETPUYECKUE
¢byHkuuu, oOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIMH, MMOKa3aTelbHas |
norapupmuueckas (GyHKIUH; YMEHHE CTPOUTh TpadUKd W3YYCHHBIX
GbyHKIMH, BBINIOJIHATH ~ IpeoOpazoBaHus  rpaduKoOB GbyHKUINH,
WCTIONh30BaTh TPadUKU ISl U3yYEeHUS! TPOIECCOB M 3aBHCUMOCTEH, MpH
peleHny 3ajad W3 JPYruxX y4eOHBIX MPEIMETOB W 3alad U3 pealbHON
KU3HU; BBIpAXaTh (opMyrTamMu 3aBUCUMOCTH MEXIY BEJIHYMHAMH,
WCIOJIb30BaTh CBOMCTBA M rpaduku (QYyHKIUI A pelleHus ypaBHEHUH,
HEpaBeHCTB W 3ajJad C IapaMeTpamMH; H300pakaTb Ha KOOPAMHATHON

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aa4yd pPa3HBIX THIOB (B TOM 4YHCJIE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JABIKEHUE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/la4d M3 O0JIACTH YNpaBJICHUS JUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBISATh BBIPAXKEHUS, ypaBHEHUS, HEPABEHCTBA M UX
CUCTEMBbl IO YCJIOBMIO 3aJjaud, HCCIENOBaTh IMOJYYEHHOE pelIeHue u
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, YMEHHE MOJAEITUPOBATH
pealibHbIE CUTYyalldd Ha S3bIKE MAaTeMAaTUKU; COCTaBISTh BBIPAXKEHUS,
ypaBHEHUs, HEPABEHCTBA U UX CHCTEMBbI IO YCIOBHUIO 3aauu, UCCIIEI0BATh
INOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHMEM  allapara  anreopsl,

UHTEPIPETUPOBATH NOJTYYCHHBIN pe3ysIbTar

YMeHue omnepupoBaTh MOHATHSAMU: CpelHee apu(MeTHUecKoe, MeIraHa,
HauOoJIbllIee U HauMEHbIIIEEe 3HAUCHUS, pa3Max, AUCIIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO HAa0Opa; yMEHHUE H3BIEKaTh, MHTEPIPETUPOBATH
uH(bOpMAaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOLIECCOB U SBICHUH; MPEACTABIATh
uHGOPMAIIMI0O C TOMOUIBI0 TaOMUIl W JMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIe, B TOM YHCJIE C MPUMEHEHHEM TIpaduuecKkux
METOJIOB H JIEKTPOHHBIX CPEACTB; rpauecKy UCCIeOBATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IOMOUIBIO arpaMm pacCCUuBaHuAg U JIMHEHHOM perpeccun

YMeHue onepupoBaTh IOHATHUSAMM: CIYY4aWHBIA OIBIT WU  CIy4ailHOE
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COOBITHE, BEPOATHOCTh CIYYaHHOTO COOBITHS; YMEHHME BBIYHCIATH
BEPOATHOCTh C HCIOJB30BAHUEM TIpaUUECKUX METOJIOB; IPHUMEHSThH
(bopMyNBl CIHOXKEHHS M YMHOXXEHHS BEpOSITHOCTEH, (HOpMYITy IOJHOM
BEPOSATHOCTH, (opmyny beprymnn, komOuHaTOpHBIE (DAKTBI U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBATH
NOHATUSMH:  CIIydailHas BeIMYMHA, pACIpEICICHUE BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXKUIAHWE, IUCIEePCHS W CTaHIapTHOE OTKIOHEHHUE
CIIyYaifHOH  BeNWYMHBI, (YHKIMK  pacmpenesieHHus] ¢ IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO M HOPMAJIBLHOTO PACIpeieNiCHUI; YMEHUE
WCTIONIh30BaTh CBOWCTBA M3YyYCHHBIX PACHpENCICHH U pelIeHUs 3a/1a4;
3HaKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIIUX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; YMEHHWE TPHUBOJUTH TIPUMEPHI TPOSBICHHUS 3aKOHA
OONBIIMX YHCEN B MPUPOIHBIX M OOIICCTBEHHBIX SIBICHUSX; YMCHHE
OTIEPHPOBATH TOHSATHAMHU: COYETaHHE, MEepPEeCTaHOBKA, YUCIO COUYETAHWH,
YHCIO  TEpPecTaHOBOK; OwHOM  HpIOTOHa;  yMEeHHE  TPUMEHATH
KOMOHMHATOpHBIE (DaKThl M PACCYKICHHS IS PEIICHHs 3a7ad; OICHUBAThH
BEPOSATHOCTH PEATHHBIX COOBITHIA; COCTABIISTH BEPOSTHOCTHYIO MOJIEITh H

WHTEPIPETUPOBATH MTOJTy4YEHHBIH pe3yabTaT

YMeHue omnepupoBaTh MOHATHUAMHU: TOYKa, MpsiMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJIa, TNIOCKUI yroJi, NByrpaHHbIN
yroJ, TPpEXTPaHHBIM Yroj, CKpellnBalomuecs MpsMble, NapauIeIbHOCTh U
HNEPIEeHIUKYISAPHOCTh MPSIMBIX U IUIOCKOCTEH, Yrosl MEXIy MpsIMBbIMHU,
yroil MexAy TMpsSAMOH U IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSAMH,
paccTossHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXKIYy IMPSMbIMHU,
paccTosiHUE MEXy IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh MPHU PEUICHUU
3a/1a4 u3y4eHHbIe (PAKThl U TEOPEMbI IUIAHUMETPHUM;, YMEHHE OILICHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TOMOIIBI0 T'€OMETPUYECKUX TMOHATUI U BEIMYUH, peIlaTh

CBs3aHHBIC C HUMH ITPAKTHUYCCKHC 3a/1a4n

10

YMeHue omnepupoBaTh MOHATHAMU: IUIOIIA[L (GUIYpbl, 00BEM (GUrypBHI,
MHOTOI'pPaHHMK, MPAaBUJIbHBII MHOTOTPAaHHHUK, CEYEHHE MHOTOTPAHHUKA,
Ky0, mnapamienenunes, Opu3Ma, OUpamuaa, QUrypa U TOBEPXHOCTh
BpallleHHs], UMIMHIpP, KOHYyC, wmap, cdepa, muomans chepsl, MIomaIb
NOBEPXHOCTH TNHMpaMM[bl, TPU3MBIL, KOHyca, LMJIMHIpA, 00BEM KyOa,

OpsAMOYTOJIbHOTO HapaJuICIICIIUIICAa, HIHUPpaMHIbl, TPHU3MbI, HUJIHUH/IpPA,
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KOHYyCa, 11apa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHUS KOHYCa WM LWIMHJPA,
NapajuleJIbHbIE OCH WM OCHOBAHUIO, CEYECHHE 11apa, IUIOCKOCTD,
Kacaromasicsi cgepbl, LWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAHHUKH, (DPUTYPHI M TOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHUCIIE C IIOMOIIBI NIEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPUMEHATh CBOMCTBA T€OMETPUYECKHX (PUTYp, CAMOCTOSATEIHLHO
(dbopMynHpOBaTh OIpeaeSICHHs U3y4aeMbIX (UTYp, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M MpH3HAKaX TI'€OMETPUYECKUX (HUTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YMEHUE TNPOBOAMTH Kiaccupukanuioo Guryp 1o
pPa3IMYHBIM TNPU3HAKAM, BBIMOJHATH HEOOXOJIUMBIE OIMOJIHUTEIbHbBIE

MTOCTPOCHUS

11

VYMmenne OIICpUPOBATH IIOHATUAMU. JOBHUXKCHUC B IIPOCTPAHCTBCE,
MapajuIeNIbHBIN MMePEeHOC, CHMMETPHUS Ha IIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, THpeoOpa3zoBaHue M0A00Ms, TONO0OHBIE (UTYPHI; YMEHHUE
pacrno3HaBaTh paBHblE U TMOJOOHBIE (DUTYPHI, B TOM 4YHCIE B TNPHUPOJE,
HCKYCCTBE, apXUTEKType; MCIIOIh30BaTh FT€OMETPHUSCKHAE OTHOIICHUS TIPH
peicHUHU 3aJa4d; HaxXOAWUTb TICOMETPHUYCCKHUEC BCIWMYMWHBI ()IJ'II/IHa, yroi,
IJI0Ia b, 00BEM) MPHU PEIICHUH 3a7a4 U3 JPYTUX YIeOHBIX MPEIMETOB U
W3 pEaJbHOM JKU3HHM; yYMEHUE BBIYUCIATH T€OMETPUYECKHUE BEIUYUHBI
(nmuHa, yrom, mmiomanb, OOBEM, IJIOMIATL TOBEPXHOCTH), HCIIOIB3YS
W3y4YeHHbIE (POPMYNIBI M METOJbI, B TOM YHCIE: IJIOMAb MOBEPXHOCTU
NUPaMUJIBL, TIPU3MBI, KOHYCa, LWIMHAPA, IUoWaab cdepbl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO Tapajuiesenurea, MupaMHuIbl, MPU3MBL, HJIMHAPA,

KOHYCa, ll1apa; yMEHHE HaX0IUTh OTHOILIIEHHE 00BbEMOB MOI0OHBIX (DUTYD

12

VYmenune OIICPHUPOBATL IIOHATHUAMHU: IPAMOYIOJibHad CUCTCMa KOOPIAMWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOPAa Ha YHCJIO, pPa3JIO’KCHUC BCKTOpa II0 6a3Hcy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC MPOU3BCACHHUC, YIOJd MCKIAY
BCKTOpPAMU; YMCHUC HUCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MECTO

UL pCHICHUS TCOMETPHUICCKUX 3a/lad U 3a/1a4 APYyrux y‘Ie6HBIX npeamMeETOB

13

YMmenue BLI6I/IpaTB MOAXOAAIINH METO JJIs peuICeHus 3a1a4u, IOHNMAaHHNEC
3HAYMMOCTH MATEMATUKU B H3YYCHHUU IIPUPOAHBIX U O6H_ICCTBCHHBIX
ImponeccoB u HBHCHHﬁ; YMCHHE PpaACIIO3HABATL IIPOABJIICHHUEC 3aKOHOB
MaTE€MaTUKH B HCKYCCTBC, YMCHUC ITPUBOAUTD ITPUMCPLI MATEMAaTUUCCKUX

OTKPBITUMA POCCUMCKON U MUPOBOY MaTeMaTU4ECKON HAyKH
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IHHEPEYEHDb 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA EI'D 110

MATEMATUKE
Kon IIpoBepsieMblii YJIeMEHT COAePKAHUS
1 Yucna v BIYUCIEHUS
11 HatypainbHbie u nienbie ynca. [I[pu3Haku IeTMMOCTH EIbIX YUCeIT
12 Paumonanbupie  uucna. OOBIKHOBEHHBIE H  JCCSATUYHBIE JIpOOM, MPOIICHTHI,
' OECKOHEUYHBIC TICPUOINIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU CTeNneHU. J[eHcTBUS ¢ apuPMeTHYECKUMU
' KOPHSIMH HATYPaJTLHOM CTETICHN
14 Crenens ¢ 1enbM nokaszateneM. CTeneHb ¢ pallMoOHaIbHBIM NoKa3zareneM. CBoiicTBa
' CTETICHU
15 CuHyC, KOCHHYC W TaHTCHC YHUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHTECHC YUCJIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecIiTHIHBIC U HATYpaTbHBIC JIOTAPU(PMBI
JeiictBuTenbHble  Yucna. Apudmernueckue omeparuu ¢ JACHCTBUTEIHHBIMHU
1.7 guciaMu. [TpuOarkEéHHbIC BEIYUCIICHNUS, TPAaBUIIa OKPYTJICHUS, TPUKUIKA U OIEHKA
pe3ynbTaTa BIYMCICHUN
1.8 [IpeobpazoBanue BrIpaKEHUN
1.9 KommnekcHeie yncia
2 VpaBHEHHS ¥ HEPABEHCTBA
2.1 [ensie 1 qpoOHO-parMOHATBHBIC YPABHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHHUS
24 [TokazaTenbHbIC U IOTapU(PMHUIECKUE YpaBHEHUS
2.5 Lenble u qpoOHO-palinOHANILHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U JorapuGMUYECKUE HEPABEHCTBA
2.8 TpuronomeTpuyeckue HepaBeHCTBA
2.9 CucTteMBbl ¥ COBOKYITHOCTH YPaBHEHHM 1 HEPABEHCTB
2.10 YpaBHEeHHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl TUHEHHBIX ypaBHEHUH. ONpeenuTens MaTPUIIbI
3 OyHKMU U rpaduku
3.1 Oynkius, crnocodbl 3ananus QyHkiuu. ['paduk ¢ynkuuu. B3anmuo oOparHbIe
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¢bynkuuu. YétHpie n HeuéTHbIe QyHKIMH. [leproandyeckue GyHKINH

OOnacte ompeneneHuss M MHOXKECTBO 3HaueHuil ¢yHknuu. Hymm QyHkmmm.

[IpoMexxyTkH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 Makcumymbl ¥ MUHHUMYMbI (yHknuu. HanGospliee W HauMeHblIee 3HAYCHUE
(GyHKIMU Ha IPOMEXKYTKE
33 CreneHHass (QyHKIHMS C HATypalbHBIM M IIeNbIM TOKa3zateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTereHH
3.4 Tpuronomerpudeckne GyHKIIUHN, UX CBOWCTBA U TpaduKu
35 [TokazarenpHas u orapupmMudeckast QyHKINU, UX CBOMCTBA U rpaduKu
36 Touku paspeiBa. AcumnTorel rpaduxkoB QyHkuui. CpoiictBa  QyHKIMA,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHus ITOCIIEI0BATEILHOCTEN
3.8 ApudmeTrueckas 1 reoMeTpauecKast mporpeccun. @opmyria cIoKHBIX IPOIIEHTOB
4 Hauana maremaTudeckoro anaimsa
4.1 [IpousBonnas pynkuuu. [TponsBoHbIe 71EMEHTAPHBIX (QYHKIIHIA
[IpumeHeHre MPOU3BOJHON K HCCIIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOOJbIIEero 1 HAaMMEHBIIEro 3HaYeHUs QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuaTterpan
5 MHoecTBa 1 JIOTHKa
5.1 MHO3K€ecTBO, Onepaiuu Haj MHOKecTBaMu. Jlnarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTatucTHKa
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BeposTHOCT
6.3 KomOunaTopuka
7 T'eomerpus
7.1 Ourypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHIKH
7.4 Tena 1 MOBEPXHOCTH BPAI[CHHS
7.5 Koopaunnatsl 1 BEKTOpBI
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YYEBHO-METOJAUYECKOE OBECITEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBS3ATEJILHBIE VUEBHBIE MATEPHUAJBI U151 VUEHUKA

1. 10 xiacc JI.C. AranacsiH, B.®. byry3os, C.b. Kagomies, D.I'. [To3usk, JI.C. Kucenesa.
I'eomerpus (6a30BbIif U yriyOneHHbINH ypoBeHb). 10-11 xmaccel. YueOnuk. Mockaa.
«IIpoceemienue».

2. b.I'. 3uB. [lnnaktrnueckue MaTepuaisl o reomerpun s 10 kimacca. Mocksa.
«IIpocsemenuey. 11 knacc JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues, 3.1". [1o3HsIK,
JI.C. Kucenesa. 'eomeTpust (0a30BbIii U yrioyOseHHbIH ypoBeHb). 10-11 kimacchbl. YueOHUK.
Mocksa. «IIpocemeHue».

3. b.I'. 3uB. [InnakTrnueckue MaTepuatbl mo reometpuu s 11 kimacca. Mocksa.

«IIpocaemienue».

METOIUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1. E.M. PabunoBuuY. 3anaun u yrpaxHeHUs Ha TOTOBBIX uepTekax. 10 — 11 kmaccer.
I'eomerpus. MockBa. «nekcay.

2. A.I1. EpmioBa, B.B. I'ono6opoasko. CaMocTOsITEIbHBIE U KOHTPOJIBHBIE PAOOTHI.
I'eomerpust 10 — 11. Mockaa. «Mnekcay». 3. A.Il. Epmosa, B.B. 'ono6opoapko. YcTHbIC

MIPOBEPOYHBIC U 3a4eTHBIC PaboThI 1o reomeTpun it 10-11 kmacca. Mocksa. «nekcay.

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. Cucrema OLEHKM JOCTMKEHHI IUIAHUPYEMBIX IIPEIMETHBIX PE3YIBTATOB
OCBOEHHUsI ydyeOHOro mpenmera «MareMaTuka: METOJUYECKHE peKOMEeHAaluu /
[JI. O. PocnoBa, E. E. AnekceeBa, E. B. byuko]; Ilon penakuueit JI. O.
Pocnosoit. — M. : ®I'BHY «MHCTUTYT CTpaTeruu pa3BUTHS OOpa30BaHUS»,
2023» (https://edsoo.ru/mrmatematika/2/ ). B Hem ommMcaHbl OCHOBHBIC
OCOOCHHOCTH TIUIAHUPYEMBIX PE3yabTaTOB OOYYEHHS IO MaTeMaTHKe, OSTaIlbl,
BUJIBI U (DOPMBI OIIECHUBAHUS C YUETOM crielUu(PUKN 00yIeHHUs MaTeMaTHKe.

2. Maremaruka (yriyOneHHBIH ypoBeHb). Peanmmsanms tpebopanuii dIOC
cpeaHero ooduiero oopaszoBaHus : MeToauueckoe nocooue s yuurens / [JI. O.
Pocnora, E. E. AnekceeBa, E. B. bynko]|; nox pea. JI. O. PocnoBoii. — M.:
OI'BHY «MHCcTUTyT CTpareruu pa3BuTHs oOpasoBanus», 2023 — pexum
nocrymna: https://edsoo.ru/mr-matematika/
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3. Cwmemannoe o6ydeHue B yCIOBHsAX HU(POBOI TpaHchopManuu o6pa3oBaHus
(m1st yueOnpix mpeameroB «Matemarukay, «MHbopmaThka»): MeTOIUYECKUE
pexomenaanuu / Pobept U. B., llluxunaduesa T. III., Koznos O. A. u ap. ; nox
pen. T. LI IlluxnadbueBoii. M.:. ®I'BHY «MHCTUTYT CTpaTeruu pa3BUTHUS
obpazoBanusi PAO», 2022. 43 c. — pexxum jgocrtymna: smeshannoe-obuchenie-v-

usloviyah-czifrovojtransformaczii- obrazovaniya-dlya-uchebnyh-predmetov-

matematika- informatikametodicheskie-rekomendaczii.pdf (edsoo.ru);

4, bank 3amaEuii 1m0 (OPMHMPOBAHMIO M  DasBUTHIO MaTeMaTHYECKON
rPaMOTHOCTH HCPO PAO http://skiv.instrao.ru/bank-

zadaniy/matematicheskaya-gramotnost/;
5. Bauk 3amanuii PO https:/fg.resh.edu.ru/;

6. Komncynpramuonnas IJIOIIAIKA 1o npobiieme (hopMupoBaHus
MaTeMaTH4ecKoi rpaMoTHOCTH B CeTeBOM COOOIIECTBE yUUTENIel MAaTEMaTUKU U

uHopmatuku https://vk.com/im?sel=c18

7. Pasnen «MatemaTuueckass IpaMOTHOCTB» Ha caiite I'BY JIIIO YMPO

https://ipk74.ru/virtualcab/func-gram/mat-gram/.
O160p MppoBBIX 0Opa30BaATETBHBIX PECYPCOB U HU(POBBIX MIATHOPM AJIs
peanu3anuu pabouel mporpaMMbl IO MaTEMAaTHUKE TIPOU3BOIUTCS M€IaroroM
camMocToATeIbHO ¢ ucroib3oBanueM OI'NC «Mos mkoma»

(https://lesson.edu.ru/catalog) Ha ocHOBe TpeOOBaHUIt: MaTepHa JOJKESH UMETh CTaTyC

«CootBerctByeT oOHOBIIeHHOMY DPI'OC» 1 «Bxitouen B denepanbHblii IepedeHb
O0P»

Jliia noctkeHus eneit o0ydeHusl MaTeMaTHKe Ha yrilyOJeHHOM YpOBHE MOKHO
PEKOMEHI0BATh UCTOJIb30BaTh B paboTe «BupTyanbHble MpakTUYeCKUue padOThl Ha
yTIIyOJICHHOM YPOBHE CpeIHero obmiero oopa3oBanus» Ha caiite «EqumHoe

cojiepskanue odirero oopaszosanusi» (MHTepakTHBHBIC BUPTYaJbHBIE 1a00PATOPHBIC 1

IIPAKTHUYCCKHUC Da6OTBI Ha VFJ'IV6J'I€HHOM YPOBHE OCHOBHOTI'O 06HICFO 06D330BaHI/I$I
(edsoo.ru)
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