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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo MareMaTHke Ha YpOBHE CpeaHero ofmero obOpa3zoBaHus pa3paboTaHa Ha
OCHOBE:

- IIpukaza MunucrepcrBa npocseuienuss Poccuiickoit @enepauuu ot 12.08.2022 Ne 732 « O
BHECCHMH M3MEHEHUH B (hepepalbHBI 00pa30BaTeNbHbIN CTAaHIAPT CPeHEro o0mero ooOpa3oBaHus,
YTBEPKAEHHBIM NpuKa3oM MuuHuctepcTtBa oOpasoBaHus W Hayku Poccuiickoit ®denepauuu ot
17.05.2012 Ne 413 (nanee - ®I'OC COO);

- @enepanbHON 00pa30BATEIBLHON MPOTPAMMBI CPETHETO O0IIET0 00pa30BaHUs, YTBEPKIAECHHON
npukazoM MunucteperBa npocseiienus: Poccuiickoit @enepanuu ot 18.05.2023 Ne371 ( manee ®OII
COO);

- IIpukaza Munnpocsemenus Poccun ot 19.03.2024 Ne 171 « O BHeCEHUH U3MEHEHUN B HEKOTOpHIE
npuka3el MuHnpocBemnieHuss P®, kacatoruecss ®DenepanbHbIX 00pa3oBaTeIbHBIX  IPOrPaMM
HayaJbHOTO 00mero oOpa3oBaHUs, OCHOBHOTO OOIIero oOpa3oBaHUS U CPEIHEro OOIIero
00pazoBaHUs»;

- [Ipukaza Munnpocsemenus Poccun ot 27.12.2023 Nel028 « O BHECEHUH U3MEHEHHI B HEKOTOpHIE
npuka3bl MuHopHayku 1 Munnpocsemienus, kacatouiuecst ®I'OCocHoBHOro 06111ero 00pa3oBanus u
cpenHero o0miero oopasoBaHus»,

- IIpukaza Munnpocsemenuss Poccun ot 01.02.2024 Ne 62 « O BHeCEHMH M3MEHEHUN B HEKOTOpPBIE
npuka3sl MwuHnpocBemeHns Poccum, kacaronuecs ¢enepaibHBIX 00pa30BaTENbHBIX MPOTPaMM
OCHOBHOTO 00I1IeT0 00pa30BaHMS M CPETHETO 0OIIEro 00pa3oBaHUsM»;

- OcHoBHO# 00pa3oBaTebHON IpOrpamMMBbI CpEIHEro o01ero 00pa3zoBaHHs
IT'OCYAAPCTBEHHOI'O BIOJDKETHOI'O OBHIEOBPA3OBATEJIBHOI'O VYYPEXIEHUA
«IKOJIA Ne 8 HWMEHU A.BIABPUILIEHKO TI'OPOACKOI'O OKPYI'A JOHELK»,
YTBEPKAEHHOM mprka3zom oT 26.08.2024 r. Ne 175;

['eomeTpust siBIsIETCS OMTHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO 00I1Iero 00pa3oBaHus, Tak
Kak oOecreuyrnBaeT BO3MOXKHOCTb HM3Y4YEHHS JAUCLUUIUIMH €CTECTBEHHO-HAYYHON HamNpaBlICHHOCTH M
MpeIMETOB T'yMaHUTapHOTO IuKJa. [IockoIbKy Jornyeckoe MblluieHue, GopMupyemMoe Mpu U3ydeHuu
00y4aroUMMUCS MOHITUWHBIX OCHOB F€OMETPHH, IIPH JI0KA3aTEIHCTBE TEOPEM U IMOCTPOCHUH LIETIOUKH
JIOTUYECKUX YTBEP)KICHUHN MPU PEelICHUU FeOMETPUUYECKUX 3a/lad, YMEHHE BBIABUTATH U OMPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO MCIONb3YIOTCA NPU PELICHUH 3a/lad eCTECTBEHHO-HAy4yHOTO ILHUKIA, B
YaCTHOCTH (PU3UYECKHX 3a]1au.

Ilenp ocBoeHust mporpaMMmbl yueOHOro kypca «l'eomeTpus» Ha YriyOn€HHOM ypOBHE —
pa3BUTHE HWHIUBUAYAIbHBIX CIOCOOHOCTEH OOydYaloIIUXCsl TpU M3YYEHHH TEeOMETPUH, Kak
COCTaBISIOIIEH MpeAMeTHON obmactu «Marematuka U uHpOpMaTuka» uepe3 oOecreueHue

BO3MOKHOCTH IPHOOpPETEHUs M MCIOJIb30BaHMUsA Oosiee TIIIyOOKHMX TI€OMETPUUYECKUX 3HAHUM U
NEeUCTBUHM, CIEUU(PUUHBIX TEOMETPUH, U HEOOXOIUMBIX [UIl YCIEHNIHOIO HpOo(ecCHOHATBHOTO
00pa30BaHus, CBA3aHHOTO C MCIIOJIb30BAHHUEM MaTEMaTHKH.

[IpuopuTeTHBIMM 3a7ayaMM Kypca T€OMETPUHM Ha YriyOJNEHHOM YpPOBHE, PacIIUPSIOUIMMU U
YCUJIMBAIOLIUMH Kypc 0a30BOT0 YpOBHS, SBIISIOTCS:

paclIMpeHue MpeACTaBIeHUsI O N'eOMETPUM KaK 4acTH MUPOBOM KyNbTYyphl MU (OPMHpPOBAHUE
OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPYKAIOIIIMM MHUPOM;

¢dbopMupoBaHHE TPEACTABICHUS O TNPOCTPAHCTBEHHBIX (UIypaX Kak O BaKHEHIIUX
MaTEMaTHYECKUX MOJENSAX, MO3BOJISIONIMX ONUCBIBATh U HM3y4daTh Pa3HbIE SABJICHUS OKPYXKAIOLIETO
MUpa, 3HaHHE TOHATUIHOTO amnmnapaTta o paszaeny «CrepeoMeTpus» yueOHOTO Kypca T€OMEeTpHH;

¢dbopmMupoBaHHe yMEHHsI BJIQJETh OCHOBHBIMU MOHATUAMHU O MPOCTPAHCTBEHHBIX (PUTypax M HX
OCHOBHBIMHM CBOHCTBaMH, 3HaHHE TeopeM, (opMya M yMEHHE MX HPUMEHSTb, YMEHHs JI0Ka3bIBaTb
TEOpEeMbI 1 HaXOIUTh HECTaHJapTHBIE CIIOCOOBI PEIIeHNUs 3a/1a4;



dbopmMupoBaHMEe yMEHHs paclo3HaBaTh HA YEPTEKaX, MOJEIAX U B PEATbHOM MHUpE
MHOTOTPaHHHUKU U T€Jla BPALLEHUs, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIENH;

(dbopmMupoBaHHEe NOHUMAHHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO TOCTPOCHHUS MaTeMaTHYECKUX
TEOpHii, (GOpMHUPOBaHKE TIOHUMAHUS POJIM AKCHOMATUKHU TIPH MTPOBEACHUHU PACCYKICHUN;

(dbopmMupoBaHHE YMEHUS BIAJIETh METOIaMU JIOKA3aTEJIbCTB U AITOPUTMOB PELICHHUS, YMEHHS UX
MIPUMEHSTh, IPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUS B XOJ€ PEUICHUsS] CTEPEOMETPUUECKUX 3a7a4 U
3aJad € TPAKTUYECKUM CoJepKaHueM, (OpPMUPOBAHHE TMPEICTABICHUS O HEOOXOIMMOCTH
JI0Ka3aTeNbCTB IMpU OOOCHOBAHMM MATEMaTHYECKUX YTBEPKIACHUW M pOJIM AaKCUOMAaTHKU B
IIPOBEJICHUH JI€YKTUBHBIX PACCYXICHUM;

pa3BUTHE U  COBEPLIEHCTBOBAHME MHTEUIEKTYAJbHBIX UM  TBOPUYECKUX CIIOCOOHOCTEM
oOyJaromuxcs, MO3HABATEIbHON aKTUBHOCTH, HCCIIE0BATEIBCKIX YMEHHH, KPUTHYHOCTH MBIIICHUS,
MHTEpeca K U3Y4YE€HUIO T€OMETPUH;

¢opmupoBanue  (YyHKIMOHAJIbHOW TPAaMOTHOCTH, DEJIEBAaHTHOW TEOMETPUU:  YMEHHS
pacrno3HaBaTh IPOSBIEHUS T€OMETPUUYECKUX IMOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B pealibHbIX
KU3HEHHBIX CUTYallUsIX ¥ MPU U3YYEHUU APYTUX Y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCHUMOCTEN U
3aKOHOMEPHOCTEH, MOJEIMPOBAaHUS PEATBHBIX CHUTYallMi, HCCIIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIPETAINH MTOJTyYEHHBIX pe3yIbTaTOB.

OCHOBHBIMHU COJIepKaTeIbHBIMU JMHUAMU ydeOHoro kypca «['eomerpusi» B 10—11 kmaccax
apisioTes: «[IpsiMple W TMJIOCKOCTM B TMPOCTpPaHCTBE», «MHOrorpaHHukmn», «Tema BpaleHus,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/IBHKEHUS B IPOCTPAHCTBEN.

CdopmymupoBannoe Bo DPI'OC COO TtpebGoBaHHE «YMETh OIEPUPOBATH TMOHATHUIMU,
peneBaHTHBIMU TE€OMETPUH Ha yriayOnéHHoOM ypoBHe oOydenus B 10—11 kimaccax, OTHOCHTCSI KO BCEM
coJiepKaTelbHBIM JIMHUSAM y4eOHOro Kypca, a (popMHpOBaHUE JOTMUYECKUX YMEHHMH pacrpeneisieTcs
HE TOJBKO IO COJEpPXKATENbHBIM JUHUSM, HO M Mo roaaM oOydyenus. Conep:kaHue oOpa3oBaHMA,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaraM ocBoeHHs DenepanbHON pabodeil mporpaMMel,
pacnpeenéHHBIM 10 rojaM oOydeHusl, CTPYKTypUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIHUIHAIBGHEIM ~ BOIpocaM  oOydaromuecs oOpallaiiuch HEOJAHOKpPaTHO. OTO  IMO3BOJIET
OpraHu30BaTh OBJAJICHUE TEOMETPUUYECKMMM TMOHITUSIMH M HaBbIKAMHU TOCJIEIOBaTEIbHO U
MOCTYNATENbHO, C COOMIOIGHUEM IPUHIIMIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYaTh B OOIIYIO
CUCTEMY T€OMETPUYECKUX IMPEACTaBICHUI OO0y4aromuxcs, pacuupss u yriayonsas e€, obOpasys
MIPOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexo1 kK U3y4EHUIO T€OMETPUH Ha YTITyOIEHHOM YPOBHE MO3BOJISIET:

co3garb ycnoBus st auddepeHnmanuu  00ydeHHs, TOCTPOCHHS  HHAWBUIYaTbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, 00ECIEUYUTh YIIIYOJIEHHOE M3YYEHHE T'€OMETPHU KaK COCTaBISIOLICH
yuebHoro npeaMera «MaTemaThka,

MOATOTOBUTh OOYYaIOMIMXCS K MPOJOJDKEHUIO H3YYEeHHsS MaTeMaTUKU ¢ Y4ETOM BbIOOpa
Oynymeil mnpodeccun, obecrednBasi NTPEEMCTBEHHOCTh MEXKAY OOHIMM H MpPOoQecCHOHATbHBIM
o0pazoBaHHUEM.

Ha usydenue yueGHOro Kypca «I'eomerpusi» Ha yriayonéHHOM ypoBHe oTBoanTCS 204 vaca: B 10
knacce — 102 yaca (3 gaca B Hezento), B 11 kinacce — 102 yaca (3 vaca B HeemIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHblE MOHATHUSI cTepeoMeTpuu. Touka, mpsiMas, MJIOCKOCThb, IpocTpaHcTBo. llondTue 00
aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHoe pacnosoxeHue MNpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, IapajlIelIbHbIE U
CKpenuBamImuecs: mnpsmbie. [Ipu3Haku CKpemmBaromuxcsi NpsMbIX. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE: NapajuIebHbIE IPSIMbIE B IPOCTPAHCTBE, APAIJIEIBHOCTD TPEX MPSIMBIX,
NapajuleIbHOCTh NpSAMOW U mIockocTU. llapamnenbHoe U LEHTpalbHOE IPOEKTHPOBAHME,
nzobpaxenue guryp. OCHOBHbIE CBOMCTBA MapasuielbHOrO MpoekTupoBanus. M3obpaxenue ¢uryp B
MapajuieIbHOM MPOEKIMH. YTIbl C COHANpaBIEHHBIMU CTOPOHAMH, YroJl MEXIy MpSMBIMUA B
npoctpancTee. [lapamienbHOCTh TJIOCKOCTEN: MapajljiedbHbIE IUIOCKOCTH, CBOMCTBA MAapaJIEIbHBIX
wiockoctel. [Ipocrelimme npocTpaHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TETpa’p, Mapajulesenuner,
MOCTPOEHUE CEUCHUM.

[TepnieHUKYISIPHOCTh MPSAMOW W TIJIOCKOCTH: TEPICHAUKYJSPHBIE TPSIMBIE B MPOCTPAHCTBE,
MpsIMBIE TTapaJJIEbHBIC U TIEPIIEHIUKYISAPHBIE K TFIOCKOCTH, MPU3HAK MEePIIEHIUKYISIPHOCTH TIPSIMOH 1
IJIOCKOCTH, T€OpEMa O MPAMOM MEPNEHAUKYISPHOU TIOCKOCTH. OpTOroHaIbHOE MPOEKTHPOBAHUE.
[lepnieHuKynsAp ¥ HaKJIOHHBIE: PACCTOSTHHME OT TOYKH O IJIOCKOCTH, PAcCTOSIHUE OT MPSAMOM 10
IJIOCKOCTH, TpoeKUus (urypsl Ha MJIOCKOCTh. [lepmeHIuKyIsIpHOCTh IUIOCKOCTEH: MpHU3HAK
MEePIEHANKYIISIPHOCTH JIBYX IUNIOCKOCTEH. TeopeMa o TpEX nmepneHauKyIspax.

VYTriabl B MPOCTPAHCTBE: YTOJI MEXAY MPSAMOU U IJIOCKOCTHIO, IBYTPAHHbBIN YIOJI, TUHEUHBIA YTrOJI
JIBYIPaHHOTO yrijia. TpE€XrpaHHbI 1 MHOTOTpaHHbIe yribl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTPAHHOIO
yria. CBOMCTBA IJIOCKUX MU JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl KOCUHYCOB U CHUHYCOB
JUI TPEXTPAHHOTO YIJa.

MHoOrorpaHHMKH

Bunabl MHOTOrpaHHMKOB, pa3BEPTKa MHOTOrpaHHuka. [Ipuzma: N-yronpHas nmpusma, npsmas u
HAKJIOHHAsl MPU3MbI, OOKOBasi W MOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapanenenumnesn, npsMoyrojabHbIN
napajuieJienumne]; U ero cpoiictBa. KpaTdaiiline myTd Ha MOBEPXHOCTHM MHOrOrpaHHUKa. Teopema
Oiinepa. IIpoctpanctBennas teopeMa [ludaropa. Ilupamuna: N-yroiapHas nupamujaa, NpaBUIIbHAS U
yceuénHas nupamuabl. CBoiicTBa pé6ep u OOKOBBIX TpaHeil MpaBUIbHOW mupamuiabl. lIpaBunbHbIE
MHOTOTPaHHUKHU: NPAaBUJIbHAS MIPU3Ma U IpaBWIbHAS MUPAMK/A, IPaBUIIbHAS TPEYrojbHas MUpamMuaa
U TpaBUJILHBIN TeTpadap, KyO. IIpeacraBnenue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTAdp, JT0AEKadIp
U UKOCA3P.

Brrunicnenue 5JeMEHTOB MHOTOTPaHHHMKOB: p&Opa, auaroHanu, yriel. [lmomaas OGoxoBoi
MOBEPXHOCTU W TOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAAL OCHOBaHUM, TeopeMa 0 OOKOBOI
MOBEPXHOCTU NpsMON mpusMbl. [lnomaas OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH MPaBUIBHON
MUPaMU/JIbI, TEOPEMA O IMJIOLIAIN YCEUYEHHON TUPaMUIbI.

CummeTpusi B MPOCTPAHCTBE. JIEMEHTbl CHUMMETPUU NPABWIBHBIX MHOTOTPAHHUKOB.
CummeTpusi B MPAaBUJIbHOM MHOTOTPAHHUKE: CUMMETPHUSI MapajuiesienuIeia, CAMMETPHS MPaBUIIbHBIX
MIPU3M, CHMMETPHUSI PABUIILHON TUPaMU/IBL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[lonATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYIEBOTO BEKTOpPA, BEKTOPHI
KOJUIMHEapHbIe, COHAIIPaBJICHHbIE U MPOTUBOIIOJIOKHO HAMPABIEHHbBIE BEKTOPbL. PaBEHCTBO BEKTOPOB.
JlelicTBUSI C BEKTOpaMHU: CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOpPOB,
YMHOXEHHE BEKTOpa Ha uuciio. CBOMCTBA CIOKEHUsS BEKTOpPOB. CBONCTBA YyMHOXKEHHSI BEKTOpa Ha
yucno. [lonstue xommiaHapHele BeKTOphL. [IpH3HaK KOMIUIAHApPHOCTH TPEX BeKTOpoB. I[IpaBuiio



napajienenunena. TeopemMa O pa3IoKEHWHM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpsimoyronbpHast cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopamnartel Bektopa. CBsi3b MEXIY
KOOpAMHATAMH BEKTOpa M KOOpPAWHATAMHU TOYEK. YTOJ MEXIy Bekropamu. CKaJsipHOE TPOU3BEICHNE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[lonsiThs: UMIAMHOPUYECKas  TOBEPXHOCTh, KOHHMYECKAas IOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3zyromnre noepxHocreil. Tena BpamieHHs: HUIUHIP, KOHYC, YCEYEHHBIH KOHYC,
chepa, map. B3aumHOe pacronoxenue chepbl W IDIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3zBépTka mummHapa U koHyca. Cummerpus chepsl u
mrapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTrOJIBHOTO
napaiesnienumnena u ciaeacTsus u3 He€. OOBEM NpsAMON ¥ HAKIIOHHOHM NPHU3MBI, IWIIMH/IPA, TTHPAMUIBI
u KoHyca. O0BEM 11apa ¥ IapOBOTO CETMEHTA.

KomOunamm ten BpamieHuss 1 MHOTOTpaHHHUKOB. [Ipu3ma, BiMcaHHAs B IMJIMHID, OTIMCAHHAS
oxojio nuiuHpa. [lepeceuenue cdeprl u mapa ¢ wiockocTeio. Kacanue mapa u cepsl mI0CKOCTHIO.
[ToHsiTHE MHOTOTPAaHHUKA, OTIMCAHHOTO OKOJIO cdepsl, chepbl, BIMCAaHHON B MHOTOTPAHHUK WU TEIO
BpaIeHusl.

[Tnomane MOBEpXHOCTH IWIMHIPA, KOHyca, Iuiomans cdepsl u e€ uacredd. [lomoOue B
npocTtpancTtBe. OTHOIIEHHEe 00BEMOB, TUIOIIAACH MOBEpXHOCTEH Tom00HBIX Guryp. [Ipeodbpazopanue
nomoOusi, TomMoTeTHs. PemieHne 3agad Ha TUIOCKOCTH C HCIIONB30BAHHEM CTEPEOMETPUIECKHUX
METO/IOB.

[TocTpoenue ceyeHNi! MHOTOTPAHHUKOB M TEJl BpAlllEHUs: CEYCHHs IMIMHApPA (MapauieIbHO U
MEPNeHIUKYIAPHO OCH), CEYeHHs KOHyca (mapajulelibHble OCHOBAaHHMIO M TMPOXOJSIIUE uepe3
BEpIIMHY), CEUEHHUs Ilapa, METOAbl IMOCTPOEHUsS] CEYEHMI: METOJ CJEeIO0B, METOJl BHYTPEHHEIO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bextopel B mpoctpanctBe. Onepauuy Haja BeKTOpamH. BeKTOpHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOrO yMHOXeHuUs. IIpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnokenue BekTopa mo 0Oaszucy. KoopauHaTHO-BEKTOpHBIH METOA NpU
pELIeHUH TeOMETPUUECKUX 3a/1a4.

JABuKeHHMsI B IPOCTPAHCTBE

JIBwxkenust mpoctpanctBa. OtoOpakenus. [[BmwxkeHuss u paBeHCTBO ¢uryp. OOmmue cBoicTBa
IBUKEHUH. BuIpl ABMKEHUH: MapasieNbHBI IEPEeHOC, LIEHTpalibHas CHMMETPHS, 3epKalbHas
CUMMETpUS, TOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus nmogobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaxaanckoe BocnuTaHUe:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UITUU 00YJaIONIeToCcss KaKk aKTUBHOTO U OTBETCTBCHHOTO
YJIeHa POCCHMCKOro oOIIecTBa, MPEICTABIEHUE O MaTEMaTHYECKUX OCHOBaX (YHKIMOHHUPOBAHUS
Pa3NMUYHBIX CTPYKTYp, SBICHHHA, MPOIEAYp I'Pa)KJAaHCKOTo o0mecTBa (BBIOOPHI, ONPOCH M JIPYroe),
yMEHHE B3aMMOJICHCTBOBATh C COLIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUHM C UX (QYHKIUAMH U
Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh POCCUNCKON Tpa)KAAHCKOW HIECHTHMYHOCTH, YBAXXEHHS K MPOILIOMY U
HACTOSIIIEMY POCCHUMCKOW MAaTeMaTUKH, LEHHOCTHOE OTHOIICHHE K JOCTHKEHUSAM POCCUUCKUX
MAaTEMAaTUKOB U POCCHMCKOW MaTeMaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE A3TUX JOCTHKEHUW B APYTUX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

OCO3HAHHE JYXOBHBIX IEHHOCTEH pPOCCHICKOro Hapoja, c(popMHpOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, ITHYECKOTO MOBEJICHNUS, CBA3aHHOTO C MPAKTUICCKUM MPUMEHEHUEM JIOCTHKEHUN HAYKH U
NeSITeNIbHOCTBIO YYEHOT0, OCO3HAaHUE JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMBOTO OyAyIIEro;

4) acTeTHYECKOE BOCIIMTAHME:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs ICTETUKY MaTeMAaTHUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, pEUIEHUH, PACCYKJIEHUW, BOCIPUUMYUBOCTP K MaTEeMaTHYECKUM acCHeKTaMm
pa3INYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3nueckoe BoCUTaAHHE:

cOpMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYeCKHWe 3HAHUS B HHTEpecax 3I0pOBOTO U
6e3omacHoro obpa3a *U3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3J0POBBIO (3I0pPOBOE MHUTAHUE,
cOalaHCUPOBAHHBIA PEKUM 3aHATUU W OTIbIXa, PETYNIsipHas (U3MUecKas aKTHBHOCTH), (pu3nyeckoe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03OPOBUTEIIBHON JEATENBHOCTHIO;

6) TpyaoBOe BociuTaHME:

TFOTOBHOCTh K TPYAYy, OCO3HAHHME LIEHHOCTU TPYAOJIOOUS, HMHTEpEC K pa3jINudHbIM cdepam
podecCHOHAIbHON NIeATENbHOCTH, CBSI3aHHBIM C MaTeMAaTHMKOW U €€ MNPUIIOKEHUSIMHU, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymiei mpodeccuu U peanu3oBbHIBATH COOCTBEHHBIE >KM3HEHHBIE
IUIaHbl, TOTOBHOCTh M CHOCOOHOCTH K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOPa30BaHHUIO Ha
MPOTSHKEHUM BCEW KU3HU, TOTOBHOCTh K AKTHUBHOMY YYAaCTHIO B PEHICHUM MPAKTHUYECKUX 3a]ad
MaTeMaTHUYE€CKOM HAIPaBIEHHOCTH;

7) 3K0JI0TMYeCcKoe BOCIIUTAHHUE:

cOPMUPOBAHHOCTh ~ JKOJIOTUYECKOW  KYIbTYpPhl, [OHHUMAaHHE  BIHUSHUSA  COIHAIBHO-
HKOHOMMYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJHON U COIUAIBLHOM Cpelibl, 0CO3HAHME TI00aIbHOTO
XapakTepa HKOJIOTHUECKUX MpoOieM, OpUEHTalMs Ha MPHUMEHEHHWE MaTeMaTH4YeCKHX 3HaHWH s
pelieHus 3a7a4d B 001acTH OKPYXKAroIIel cpeibl, MIaHUPOBAHUE TIOCTYNKOB U OIIEHKU WX BO3MOKHBIX
MOCJIEACTBUH JJIs1 OKPYXKAIOILEH Cpebl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAayKH W OOIIECTBEHHOH MPaKTUKH, MOHMMAaHHE MaTEeMaTHUECKON HayKd Kak cdepbl UeloBeuecKOn
NEeSTENbHOCTH, TANoOB €€ pa3BUTUSA M 3HAUUMOCTH JUIS PA3BUTHUS LIMBWIM3ALMHU, OBIAJCHUE S3BIKOM
MaTeMaTUKd W MaTEeMaTUYeCKOM KyJIbTYpOM Kak CpEeACTBOM I[O3HAHUS MHpaA, TOTOBHOCTh
OCYIIECTBJISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIE.



METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHBIE YHHBeEpPCAJIbHbIE YueOHbIE JeHCTBUS

ba3oBble joruyeckue 1ecTBUs:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMaTUYECKHX OOBEKTOB, MOHSATHUH,
OTHOIICHWA MEXJy TMOHATUSAMHU, (OPMYIUPOBATH OMPEICICHUS TOHSITHH, YyCTaHABJIMBAThH
CYIIECTBCHHBI MPHU3HAK KJIACCU(PUKAIINN, OCHOBAaHUS JUIsi OOOOIICHHS W CpPaBHEHUS, KPUTCPUU
IIPOBOJMMOTO aHAJIM3a;

BOCIIpUHUMATh, (OpMYyIUpOBaTH W NTPEOOPa3OBBHIBATH CYKJICHHS: yTBEPJAUTEIbHBIE U
OTpHUIIATENbHBIE, €IUHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

BBISIBIISITh MATEMATUICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOPEYHS B (paKTaxX, JaHHBIX,
HAOJIOJICHUSAX W YTBEPXKJICHUSAX, TMpeIaratb KPUTCPUU Ui BBISBICHHS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSATEIBHO JI0KA3aTEIhCTBA MAaTEMaTUYECKUX YTBEPKIEHUU (MpsSMbIE U OT
MPOTUBHOTO), BBICTPAaUBATh apTryMEHTAIMIO, TPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BBIOMpaATh croco0 pemieHus yueOHOH 3ahauM (CpaBHUBATh HECKOJIBKO BapUaHTOB pEIICHMS,
BbIOMpaTh HanboJIee MOAXOASAIMNN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBareibckue 1eidCTBUA:

HCIO0JIb30BAaTh BOMPOCHl KaK HCCIIEI0OBATENIbCKUM HMHCTPYMEHT I03HAHUA, (OPMYIUPOBATH
BONPOCH, (UKCHUpYIOLME TMPOTUBOpEUHe, NpoOeMy, yCTaHaBIMBaTh MCKOMOE U JIAaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEAOBAHUE 110 YCTAHOBJICHUIO
O0COOEHHOCTEl MaTreMaTH4ecKOro OO0beKTa, SBJICHMsI, MPOIEcca, BBISBICHUIO 3aBHCHUMOCTEH MEXIy
0o0BbeKTaMU, SIBJICHUSAMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIHpPOBaTh O00OIIEHHS M BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHUS, OLICHUBATH JIOCTOBEPHOCTh IIOJYYEHHBIX PE3YJbTaTOB, BHIBOJIOB U
000011IeHMIT;

MIPOTrHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOLECCA, a TAKKE BBIABUIATh MPEANOJIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH ACQUIMUTHI MH(GOpPMAallMU, JAHHBIX, HEOOXOJWMBIX JUIsi OTBETa Ha BOIPOC U IS
peuieHus 3a1auu;

BBIOMpATh ~ MHPOpPMAIMIO M3  HCTOYHMKOB  Pa3jiMYHbIX  THUIOB,  aHAIW3UPOBATH,
CHUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUIOB U OPM MPEIACTABICHUS;

CTPYKTYpUpPOBaTh HMH(OPMAINIO, MPEACTABIATh €€ B Pa3IMYHBIX (OopMax, WIIIOCTPUPOBATH
rpapu4ecKu;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH TT0 CAMOCTOSITENILHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHUBHBIC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS

OO0wmenne:

BOCIIPUHUMATH U (DOPMYIHUPOBATH CY)KJIEHUSI B COOTBETCTBHH C YCIOBUSMU U LIEISIMH OOIICHHU S,
SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOK TOYKY 3PEHHS] B YCTHBIX M NMUCHMEHHBIX TEKCTax, JaBaTh
MOSICHEHHUSI 110 X0y pEUIEHUs 3a/1a4yi, KOMMEHTHPOBATh MOJIyU€HHBIN PE3yJIbTaT;

B XoJe OOCYXJEHHMs 3aJaBaThb BOIPOCHI 10 CYLIECTBY OOCYKIaeMOH TeMbl, MHpoOIeMBl,
pemiaeMoil 3agauM, BBICKA3bIBaTh WJIEW, HAIEJCHHbIE Ha MOMCK PEIICHHS, COIMOCTaBIsAThH CBOU
CYXKJCHUS C CYXACHHSIMH JIPYTUX Yy4YaCTHHKOB JHaiiora, OOHapyXHBaTh pa3jiHuue€ MU CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyTUpOBaTh pPa3HOTIACHS, CBOU BO3PAKECHHUS;



MPEJCTaBIATh PE3YJIbTAaThl PEHICHHs 3aJa4yd, OSKCIEPUMEHTa, WCCICIOBaHUs, TPOCKTa,
CaMOCTOSITEIIBHO BBIOMpATh (OpMaT BHICTYIUICHUS C y4€TOM 3a/ad Mpe3eHTAlMH M OCOOCHHOCTEH
ayJUTOPHUH.

PerysisiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranu3anus:

COCTaBIIATh IUIAH, QJITOPUTM pEIICHHS 3a/Ja4d, BBIOMPATh CHOCOO pemIeHUus ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBCHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTbH M KOPPEKTUPOBATH
BapHAaHTHI PELICHUHN C YYETOM HOBOM MH(pOpPMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH HHTEJIEKT:

BIIQJICTh HABBIKAMHU II03HABATEIHHOW pPEeQIIEKCHM KaK OCO3HAHMS COBEPIIACMBIX ICHCTBUHN WU
MBICIIUTEIBHBIX TIPOIECCOB, MX PE3YJIbTAaTOB, BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
TpoIiecca M pe3ylsibTaTa perieHusl MaTeMaTHISCKON 3a/1a4H;

MPEIBHUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TIIPU PEIICHUW 3aJadl, BHOCHTH
KOPPEKTHBBI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAMJICHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATH COOTBETCTBHE PE3YJIbTATA MU M YCIOBHIM, OOBSICHATh IPHUNHBI JIOCTIKCHUS WITH
HEJOCTHKCHHS PE3YJIbTaTOB JICATSIBHOCTH, HAXOJWTh OIIMOKY, JaBaTh OICHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

MMOHMMATh W HWCIIOJIB30BAaTh MPEHMYIIECTBA KOMAHJAHOW W WHIAWBHAYAJILHOW pabOTBI TIpH
pelIeHnH y9eOHBIX 3a7ad, MPUHUMATh IeJIb COBMECTHOM JIEATSIIBHOCTH, TUNIAHUPOBATH OPraHU3aIHI0
COBMECTHOH PabOTHI, pactpeIeNiiTh BHIBI pa0dOT, JOTOBApUBATHCS, OOCYXKIAATh MPOIECC U PE3yIIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYXACHHS, OOMEH MHEHHUN, «MO3TOBBIE
LITYPMbI» U HUHBIE), BBIMIOJHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM ACUCTBUSA C APYTUMU
YJleHaMUd KOMaH[bl, OIIEHMBATh KayecTBO CBOEro BKJIaJa B OOLIUI MNPOAYKT IO KpPUTEPHSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

MNPEIMETHBIE PE3YJIBTATbBI

K konity 10 kjacca oOydaromuicss HAyquTCs:

e CBOOOJHO ONEpPUPOBATH OCHOBHBIMH TOHATUSIMU CTEPEOMETPUU MPH pEHICHUU 3a1ad U
MIPOBEJICHUN MaTEeMaTUYECKUX PACCYKICHU;

® NPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX IPHU PEUICHUH T'€OMETPUUYECKUX
3azay;

e xiaccupUIMPOBATH B3aUMHOE PACMOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEpPUPOBATH MOHATHIMH, CBSI3aHHBIMU C YIJIaMU B TPOCTPAHCTBE: MEXKAY
MPSIMBIMU B MIPOCTPAHCTBE, MEXKTY MIPSIMOM U TIIOCKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSAMH, CBI3aHHBIMHU C MHOTOTDAaHHUKAMH;

e CcBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MIpU3Ma, MHpaMUia,
MPSIMOYTOJIBHBIN TapasuieNenumne, Kyo0);

¢ KiaccupUIMPOBATH MHOTOTPAHHUKH, BEIOWpAs OCHOBaHUS 7S KilacCU(DUKAIINM;

e CcBOOOJHO OMEpUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPAHHHUKOB
IIJIOCKOCTBIO;

e BBHIMOJHATH NapauIebHOE, LEHTPATbHOE U OPTOTOHAILHOE MPOEKTUpPOBaHHWE (HUTYp Ha
MJIOCKOCTB, BBITIOJIHATH W300pakeHus PUryp Ha MIOCKOCTH;



® CTPOUTH CEYCHHS MHOTOTPAHHUKOB pA3JMYHBIMH METOJAMH, BBIMOJHITH (BBIHOCHBIC)
IJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX 0OBEMHBIX QUTYp: BH]I CBEPXY, COOKY, CHH3Y;

® BBLIUUCIIATH IUIOMAN IOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MUpaMUIa), TEOMETPUISCKIX
TEJ ¢ IPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONMEPHUPOBATH MOHITHSIMH: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh U TUIOCKOCTH
CUMMETPHUH, IICHTP, OCh U TNIOCKOCTh CUMMETPHUU QUTYPHI;

e CBOOOJHO OIEPUPOBATH TOHSATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H KOOpJIWHATAM B
MIPOCTPAHCTBE;

® BBITIOJHATH JICHCTBUS Ha/I BEKTOPAMH;

e pemaTh 3aJaud  Ha J0Ka3aTelbCTBO MATEMATWYECKUX OTHOIICHWHA WM  HAXOXICHHE
TCOMETPUYCCKUX BEIUYHMH, TPUMEHSS M3BECTHBIC METOJBI NPH PEIICHUH MATEeMAaTHYECKUX 3aad
MOBBIIIIEHHOTO U BEICOKOTO YPOBHS CIIOKHOCTH;

® TPUMEHATH NPOCTCHINME TPOTPAaMMHBIC CpPEICTBA M DJICKTPOHHO-KOMMYHHKAIIIOHHBIE
CUCTEMBI IIPH PEIICHUU CTCPEOMETPHICCKHX 3a/1a4;

® W3BJIEKaTh, NPEOOPA30OBHIBATH W HHTEPIPETUPOBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPHYCCKUX (PUTypax, MPEJICTABICHHYIO HA YePTESIKAX U PUCYHKAX;

® TPUMCHATH TOJYYCHHBIC 3HAHHWS Ha TPAKTUKE: CPAaBHHUBATh W aHAIM3UPOBATH pealIbHBIC
CUTyaIli¥, TPHUMCHATH W3YYCHHBIC ITOHATHS B TMPOIECCE ITOWCKA PEIICHUS MaTeMaTHYCCKH
cOPMYITUPOBAHHON MPOOIEMBI, MOJCIHPOBATh pEaAlbHBIC CHUTYallMd Ha S3bIKE T'C€OMETPHH,
WCCIICJIOBATh IMOCTPOCHHBIE MOJICNM C HCIOJB30BAHUEM TI'€OMETPHYCCKUX IOHATHH M TEopeM,
amnmaparta anreOpbl, pelrath MPaKTHYSCKUE 3aJlavM, CBS3aHHBIC C HAXOXKICHHEM T'€OMETPUUYCCKUX
BEJIMYWH;

® HMETh TIPEJCTABJICHUS OO0 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPUU KaK COCTAaBHOM YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiacca oOydaromuiicss HAQyIUTCs:

e CBOOOJHO OIEPHPOBATH IOHATUSMH, CBSI3aHHBIMH C IWJIMHIPUYECKOH, KOHUYECKOH W
chepuvecKoit TOBEPXHOCTSAMHU, OOBACHSITH CIIOCOOBI TTOTYICHHS;

® OIEPUPOBATh MOHITUSMH, CBSI3aHHBIMU C TEJIAMH BpAIlCHUS: IWIHHAPOM, KOHYCOM, chepoit
U 11apoM;

® pacro3HaBaTh Teja BpalleHus (IWIMHIP, KOHYC, cdepa W IIap) U OOBACHITH CIIOCOOBI
MOJTyYCHUS TEJl BPAILICHHUS;

® KJIACCH(PHUIMPOBATH B3AUMHOE PACIIOIOKEHUE C(HEephl U TIOCKOCTH;

® BBIYKCIIATH BEJIMYMHBI 3JICMEHTOB MHOTOTPAaHHHUKOB M TEJI BPALICHHS, OOBEMBI U ILIOIIA M
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALICHHS, TEOMETPUYECKUX TeJl C IPUMEHEHHEM (HOpMYIT;

® CBOOOJHO ONEPUPOBATH IOHATHUSAMH, CBS3aHHBIMH C KOMOWMHAIMSIMH TEJl BpPAlICHUS U
MHOTOI'PaHHUKOB: MHOTOTPaHHMK, BIMCAaHHBIA B cdepy M ONMUCaHHBIH OKOJIO cdephl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIH TEJIO BPAICHHSI,

® BBHIUKCIATH COOTHOIICHUS MEXIY TUIOIMIAIMU TOBEPXHOCTEH 1 00bEMaMu TIOIOOHBIX TelT;

e u300pakaTb M3ydyaeMble (PUTYpHI, BHIOJIHATH (BHIHOCHBIE) MIOCKHE YEPTEKH U3 PUCYHKOB
MPOCTHIX O0BEMHBIX PUTYDP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEI BPAICHUS;

® U3BIIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBhIBaTh HHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (QUrypax, MpeJCTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

e CBOOOJHO OTEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

® BBLITNOJHATH ONEPALIMU HAJl BEKTOPAMH,

® 3a7aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKApPTOBOM CUCTEME KOOPAUHAT;



® pelarb NreOMETPUYECKUE 3aa4d Ha BBIYMCIICHHE YIJIOB MEXAY NPAMBIMU U IIJIOCKOCTSIMM,
BBIYUCIICHUE PACCTOSAHUM OT TOYKH JO INIOCKOCTH, B II€JIOM, Ha IIPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOJIA IIPYU PELICHUY;

e CBOOOJHO ONEPHPOBATH MOHITHUAMH, CBS3aHHBIMH C IBIDKEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUH;

® BBINOJHATh U300paKEHNS MHOTOI'PAHHUKOB U TEJl BPALEHMs IPU MapajljIeIbHOM IEPEHOCE,
LEHTPAJIBbHOU CUMMETPHH, 3€pPKaJIbHOM CUMMETPHH, ITPU IIOBOPOTE BOKPYT NMPSAMOIL, MpeoOpa30oBaHUs
nogoous;

® CTPOUTH CEUEHUS MHOTOTPAaHHUKOB M TeJl BpAIECHUS: CEUCHMs IMIMHJApaA (IapajuiebHO U
MEPIEHIUKYIIIPHO OCH), CEUEHUs KOoHyca (IapajuleJbHblE OCHOBAHMIO M TIPOXOJSIHE Yepe3
BEpIIMHY), CEUECHHUS 11apa;

® UCIIOJBb30BATh METOJbl TIOCTPOEHUS CEYEHUH: METOJ CIIEI0B, METOJ BHYTPEHHErO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYLIEHN MIIOCKOCTH;

® JI0Ka3bIBaTh F€OMETPUYECKUE YTBEPKICHNUS;

® NPUMEHATH TeOMeTpuyYecKkue (QaxkThl I  PpEelIeHHs  CTEPeOMEeTpPUYECKUX  3ajad,
MIPEANOJIAraroluX HECKOJIbKO IIArOB PEIICHMs, €CJIN YCIOBHUS INPUMEHEHMs 33JaHbl B SIBHOM M
HesIBHOU (opme;

e pemarh 3aJadyd  Ha JIOKA3aTelbCTBO MAaTEMaTHYECKUX OTHOLIEHWM W  HAaXO0XJICHHE
F€OMETPUYECKUX BEJINYNH;

® [IPUMEHATH NPOrPAMMHBIE CPEIACTBA M DIIEKTPOHHO-KOMMYHMKAlIHOHHBIE CHCTEMBI IpU
pEeLIeHNN CTEPEOMETPUIECKUX 3a7a4;

® IPUMEHATH IOJYYCHHBIC 3HAHUS HA IPAKTUKE: CPAaBHUBATh, aHAJIM3UPOBATh M OLICHUBATH
pEeaJIbHbIE CUTyallMH, NPUMEHATh M3YyYEHHBIE IIOHATHS, TEOPEMBI, CBOMCTBA B IPOLECCE IOMCKA
peleHnsl MaTeMaTHYeCKU CPOPMYJIMPOBAHHON MPOOIEMBl, MOJEIUPOBATh pPealbHbIE CUTyallUd Ha
A3BIKE T€OMETPUH, HCCIIEN0BATH TIOCTPOECHHBIE MOJIENH C UCIIOJIB30BAHNEM T€OMETPUYECKUX MTOHATHH
U TeopeM, ammapara anreOpbl, pelaTtbh MPaKTUYECKHE 3aayd, CBSA3aHHBIE C HAaXOXKICHUEM
T€OMETPUYECKUX BEJINYUH;

® UMETh INPEACTaBIECHUS OO0 OCHOBHBIX 3Talax pa3BUTUS FEOMETPUU KaK COCTaBHOM 4YacTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

n/n

HaumenoBanue pa3aeiioB u
TEM IMPOrpaMmbl

KoaudecTBO 4acoB

Bcero

Kourp.
padoThI

IIpakr.
padoThI

ILnanupyemsle
o0pa3oBaTe/bHbIE Pe3yJIbTAThI
U3yYeHHs pa3jeia
(IMYHOCTHBIE,
MeTanpeIMeTHble,
npeaMeTHbIEe)

JuekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

BBenenue B ctepeoMeTpuio

23

Onpenenarb  MIOCKOCTh  Kak
burypy, B KOTOPOH BBITIOTHSICTCS
TJITAHUMETPUSL. Henatp
MPOCTEHIIINE JIOTHYECKUE BBIBOJIBI
U3  aKCUOMATHKH  IUIOCKOCTH.
[IpuBOUTE TPUMEPHI PeATbHBIX
00BEKTOB, Haeaan3alnen
KOTOPBIX  SIBJISIFOTCS ~ AKCHOMBI
reomeTpun. M3ydarb, mpuMeHSTH
MIPUHITUIIEI TIOCTPOCHUSI CEUEHUH.
Hcnonp30BaTh A1 TOCTPOCHUS
CEUEeHUH METOI CJIEI0B, METON
BHYTPEHHETO  IPOCKTUPOBAHMS,
METO/T nepeHoca CEeKyILeH
IJIOCKOCTH. Pemate
CTEPEOMETPUUCCKHE 3aJauyd: Ha
Omlpe/elieHue BHUJA CEYCHHS U
HaXOKJIEHUE €ro  IUIOLIAIN.
AxTyanu3upoBath  (QakTel U
METOIbI TUTAHUMETPHH,
pelieBaHTHbIE TeMe, MPOBOAUTH
aHanornu. lcmonws3oBaTh mpu
pelieHnd  3aJad  CIeAYIoIIue
IUTAaHUMETpUYeckue  (HakTel U

https://resh.edu.ru/subject/lesson/4756/
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Meronsl: Teopembl Paneca u o
IPONOPLUUOHAIBHBIX  OTpe3Kax.
AnroputM neieHus oTpe3ka Ha N
PaBHBIX yacTe. Teopema
Memnenas. PaBHOOeapeHHBII
TpeyroJibHuk. PaBHOCTOpOHHUI
TpeyronbHuK. IIpsAMOyrosbHbIN
TpeyrojabHuK. CBONCTBO cpenHei
JUHUM TpeyrojbHuka. CBOMCTBO
OMCCEKTPUCHI YIila TPEYTrOIbHUKA.
CBOMiCTBO MeaMaH TPEYroJbHUKA.
[Tpuznaku noaooust
TPEYrOJIBHUKOB. [Tomyyats
npeacTaBieHus 00  OCHOBHBIX
JTamax pa3BUTHUSI T€OMETPUU Kak
COCTaBHOM dYactu (yHIaMEHTa
Pa3BUTHS TEXHOJIOTUIA

BzaumHoe PacCIIOJIOKCHUC
IPpsAMBIX B ITIPOCTPAHCTBE

Knaccudunmponarts B3aMMHOE
pacroioKeHue MPSAMBIX B
IIPOCTPAHCTBE, WJUTFOCTPUPYS
PUCYHKaMHU M TPHUBOJAS IPUMEPHI
U3 peaibHOM XU3HU. [[oka3bIBaTh
TEOpEMY O CYILIECTBOBAaHUU U
€MHCTBEHHOCTU  IapajlIeIbHON
NpsAMOM,  MPOXOMsIIed  4depe3
TOYKY MpPOCTPaHCTBA U  HE
JeXalle Ha JApYyrom IpsMOM;
JEMMY O MEepPEeCceYeHUN MIOCKOCTH
JIBYMSI napauieIbHbIMU
NpsIMBIMHU;  TEOpEMYy O  TpEX
napajuieIbHbIX PSIMBIX.

http://geometry2006.narod.ru/Lessons/10-

11/5a.pptx

http://geometry2006.narod.ru/Lessons/10-

11/5b.pptx

12
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Jloka3biBaTh IIpU3HAK
CKPEILLIMBAIOIINXCS MPSIMBIX,
TEOPEMY O  CKPELIMBAIOIIUXCS
npsMbIX. /loka3piBaTh TEOpPEMY O
paBEHCTBE YIJIOB c
COHAIPABJIEHHBIMA  CTOPOHAMM.
OOBACHITb, 4YTO  Ha3bIBaeTCs
napajyieIbHBIM W IEHTPATbHBIM

MIPOEKTUPOBAHUEM " KaK
BBITIOJTHSIETCS.  MPOCKTUPOBAHHUE
buryp Ha IIJIOCKOCTB.
Jloka3pIiBaTh CBOIiCTBa

HapauIeIbHOTO MPOEKTUPOBAHUSL.
N3o00paxxate B  mapauieabHOU

IMPOCKIHNHU PAa3HEBIC
reOMETPHYECKUE (urypsi.
Pemars CTEPEOMETPUUECKHUE

3aJaud  Ha J0Ka3aTelbCTBO U
UCCIIEJOBAaHUE,  CBSI3aHHbIE  C
pacrojoKeHUeM  MpSMBIX B
MIPOCTPAHCTBE. [IpoBoauTH
JOKa3aTeNbHbIE PACCYKICHUS TIPU
pEIIeHNH TeOMETPUYECKUX 3ajad,
CBSI3aHHBIX co B3aMMHBIM
pacrojoKeHUeM  MpSMBIX B

IIPOCTPAHCTBE. CpaBHUBaTB,
AQHAJIM3UPOBAaTh U  OLICHUBATh
YTBEPKICHHUS c LENbI0
BBISIBJICHUS JIOTUYECKHU
KOPPEKTHBIX U  HEKOPPEKTHBIX
pPacCyXIEHUM. MogenupoBatb

13




peaJbHbIE CUTYallMH, CBSI3aHHBIE
CO B3aUMHBIM paCIOJIOKEHUEM
OpsSAMBbIX B TPOCTPAHCTBE, HAa
A3pIKe TeoMeTpuu. lccimenoBarth
IIOCTPOEHHBIE MOJIETHN C
HCII0JIb30BAHUEM
F€OMETPUYECKUX  IOHATHH U
TEOpeM,  ammapara  aiareOpsl,
nudpoBbix pecypcoB. [lomydars
IPEJICTaBICHUE O LEHTPAIbHOM
IPOEKTUPOBAHUM U 00 HCTOpPUU
paboT MO TEOpUU MEePCHEKTUBBI

HapaJ'[J'IeJ'ILHOCTI) MpsAMBIX U
IUIOCKOCTEN B IIPOCTPAHCTBE

Knaccupumuposate  B3auMHOE
pacIIOJIOKEHUE psIMOM u
IUIOCKOCTH B MPOCTPAHCTBE,
MIPUBOJS COOTBETCTBYIOILIHE
MpUMEpPbl U3 PEaJTbHOU KU3HHU.
®opmynupoBaTh  ONpEICTICHHE
napajuieIbHbIX psAMOM u
IJI0CKOCTH. JoKa3bIBaTh MPU3HAK
0 TapaJUIeNbHOCTH MPSAMOM U
IIJIOCKOCTH; CBOMCTBA
NapaJuieIbHOCTH  HpsMOM |
IJIOCKOCTH. Pematp
CTEPEOMETPUUECKHE 3a/1a4u
BBIYMCIICHUS] U J0Ka3aTelbCTBO,
CBSA3aHHBIE C MApaJUIEIBHOCTHIO
OpsIMBIX UM IUIOCKOCTEH B

IIPOCTPAHCTBE. Pemars
MIPAKTUYECKUE 3a7a4u1 Ha
IIOCTPOEHUE CEYEHUM Ha

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

14
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yepTexax TeTpa’apa u
NapaJuIeJIenUIea. Pemats
CTEPEOMETPUUYECKHE 3a7a4H,
CBSI3aHHBIE C  IOCTPOEHUEM

CEUYEHUI TUIOCKOCTBIO.
[IpoBoauth JIOTUYECKHU
KOpPPEKTHBIE JIOKA3aTeJIbHbIC

paccyXJeHHUs TpU  pElIeHUU
F€OMETPUYECKUX 3a1a4
CBA3aHHBIX C MapajUIeIbHOCTHIO
mwiockoctel.  CpaBHMBaTh U
aHAJIN3UPOBATH peasibHbIe
CUTyaluu, CBs3aHHBIC (¢
NapaJUIEIbHOCTBIO  IPSIMOM W
IUIOCKOCTH B TPOCTPAHCTBE;
MOJEIUPOBATh peaibHbIE
CUTYyalluH, CBSI3aHHBIC C
MapauleIbHOCThIO  TPSIMOM |
IUIOCKOCTH B IIPOCTPAHCTBE, Ha
A3BIKE T€OMETPUU

[lepnieHIUKyYIAPHOCTD MPSMBIX
Y TUIOCKOCTEH B MPOCTPAHCTBE

25

AxTyanu3upoBaTth  (QakTel U

METObI IIJIAaHUMETPHUHU,
PCJICBAHTHBIC TEMC, IIPOBOAUTDH
aHaJIOTHH. (DOpMy.]'H/IpOBaTb
OIIPCACIICHUA:

MNEPNCHAUKYIISIPHBIX IIPSAMBIX B
IMPOCTPAHCTBE; ONpCACIICHUC

IpsAMOM, MNEPIEHIUKYISAPHOU K
IIJIOCKOCTH. JI0Ka3bIBaTh: JIEMMY O
NEPIEHANKYIIPHOCTU IBYX
NapaJuleIbHbIX NPSAMBIX K TPEThEN

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

15
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IIPSIMOM; TEOPEMBI O CBS3U MEXKIY
NapajiCJIbHOCTBIO NPAMBIX H HX
HEPIEHANKYIIPHOCTHIO K
TUIOCKOCTH. Joka3pIBars:
TEOPEMY, BBIPAKAIOIIYIO IIPU3HAK
NEPHEHANKYJIAPHOCTH IIPAMON M

IUIOCKOCTH; TEOpEMY 0
CyHIECTBOBaHUH u
€IUHCTBEHHOCTHU IPsIMOH,

NPOXOJSIIe  4Yepe3  JTaHHYIO
TOYKY M TEPIEHIUKYISIPHOU K
JTaHHOW TMIockocTu. M3o00paxkath

B3aMMHO MEePIICHANKYIISIPHBIE
MPAMYIO u IIJIOCKOCTB.
DopmynupoBaTh CBOICTBO

NEePIEeHIUKYsApa M0 OTHOLICHUIO
K MIJIOCKOCTH. [Tonmyyath
IOpeJICTaBICHUEe O  3HAUYEHUU
NEepIeHIUKyIsipa Ul JAPYTUX

obnacreit HayKH (buzuka,
SHEpreTuKa, Ja3epHbIe
TEXHOJIOTUH), B PCAITBHOU KHU3HU
(TexHuKa, OKpYIKaroIas
00CTaHOBKA). Jloka3pIBaTh
YTBEPXKICHHS,  CBSI3aHHBIE  C
NPOEKITUCH pSIMO¥ Ha
MJIOCKOCTH,

HENIEPIECHAUKYISIPHYIO K 3TOM
npsMoi. JlokaspiBath TEOpEMy O
TPEX MIEPIICHIUKYIISIpax u
TeopeMy OOpaTHyI0 TeopemMe O

16




TPEX [EPHEHIUKYIISIPaX.
[Momyyate  mpencraBieHne 00

OPTOTrOHAJILHOM
MpoeKTUpoBaHuU.  Jloka3piBaTh
TEOpEMY O NPOECKIHMH TOYKM Ha
PSMYIO. Pematp
CTEPEOMETPUUYECKHE 3a7a4H,
CBSI3aHHBIE c

NEePIEeHIUKYISIPHOCTHIO MPSIMOU U
IJIOCKOCTH. Pemare npukiiagHbie
3a/1a4y, CBSI3aHHbIE C
HAX0XJIEHUEM T'€OMETPHUUYECKUX
BEJIMYMH. u IIJIOCKOCTb.
DopmynupoBaTh CBOICTBO
NEePIEeHIUKYIsApa M0 OTHOLIEHHUIO
K MIJIOCKOCTH. [Tonmyuath
NPEACTABICHHNE O  3HAYCHUU
NEepHeHANKYJIApa Uil JAPYrux

obnacreit HayKu (buzuka,
JHEpreTHKa, Ja3epHbIe
TEXHOJIOTUH), B PealbHOM KU3HU
(TexHuka, OKpYy>Karomas
00CTaHOBKA). Jloka3pIBaTh
YTBEPXKACHUS,  CBSI3aHHBIE  C
MpOEKIUen NpAMOM Ha
MJIOCKOCT,

HENIEPIECHAUKYISIPHYIO K  3TOU
npsMoi. JlokaspiBath TEOpEMY O

TPEX HepreHIuKyaspax u
TEOpEMY OOpaTHYI0 TeopeMe O
TPEX nepreHIuKyspax.

17




[Momyyate  mpencraBieHne 00

OPTOTrOHAJILHOM
NPOEKTUPOBAHUH. Jloxa3piBaTh
TEOpEMY O NPOECKIHMH TOYKM Ha
PSMYIO. Pematp
CTEPEOMETPUUYECKHE 3a7a4H,
CBSI3aHHBIE c

NEPIEHANKYIAPHOCTHIO IIPSIMOU U
IJIOCKOCTH. Pemare npukiiagHbie
3a/1a4H, CBSI3aHHBIE c
HaxXO0XJICHHUEM TCOMETPHUICCKUX
BCJINYHH.

Vriuel u PacCTOAHUA

16

AxkTyanu3upoBath  (QakTel U
METO/IbI IJIaHUMETPHH,
peleBaHTHBIE TeMe, MPOBOIUTH
AQHAJIOTHUH. DopmMyIUpOBATH
oTpeJeNieHne ABYIPaHHOTO YTia.
Jloka3pIBaTh CBOMCTBO PaBEHCTBA
BCEX JUHEHHBIX yIJIOB
JBYTPAHHOTO yria.
KnaccuduuupoBate IByrpaHHbIE
yrabl B 3aBUCUMOCTH  OT HX

rpagycHON MEDBI.
@opMynMpoBaTh  ONpEACICHUE
B3alMHO NEPIEHIUKYIIAPHBIX
IUIOCKOCTEM. Jloka3spIBaTh
TEOpEMY 0 IIPU3HAKE
NEPIEHAUKYIIPHOCTH IBYX
IIJIOCKOCTEMN. dopMyIMpoBaTh

cienctBue (M3 TMpHU3HAKa) O
NEPIEeHIUKYISIPHOCTU TIOCKOCTH,

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

18
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KOTOpas NEepIEHIUKYIIIpHA
IPSIMOY, 1o KOTOPOH
IIEPECEKAIOTCS  ABE  ILIOCKOCTH,
9TU  IUIOCKOCTSAM.  JloKa3bIBaTh
YTBEPKJECHHUSI O €ro CBOWMCTBAX;
TEOpEMY U CIEACTBUE U3 HEE O

JuaroHaliix IpsAMOYT'OJIbHOT'O
apaJuIeNIenuIeaa. Pemats
CTEPEOMETPHUUYECKHE 3a7a4H,
CBs3aHHBIC C

NEPNCHAUKYIAPHOCTh MPAMBIX U
IIJIOCKOCTEM, HCIIONb3Ys
IIAHUMETPHUICCKUC q)aKTI)I u
METOIbI. HpOBO)II/ITB JJIOTUYECKHN
KOPPEKTHbIE J0Ka3aTeNbHbIE
paccy)KIeHMs  IpU  pEIIEeHUH

TeOMETPHIECKUX 3aja4,
CBSI3aHHBIX c
NePIEHANKYISIPHOCTHIO

IJIOCKOCTE. AHanuM3upoBaTth U
MOJICIUPOBATH Ha SI3BIKE
TEOMETPHUH pealbHBbIC CHUTYAIlUH,
CBSI3aHHEBIE c

HNEePHIEHIUKYIIPHOCTBIO  IPSIMBIX
U miockocte.  Mccnenosatb
IOCTPOEHHbIE MOJIEJI, B TOM
YUClIE U €  HCIOJIb30BAHUEM
anmapara  anreOppl.  Pemats
NPUKJIaHBIE 33]]aull, CBSI3aHHBIE C
HAX0XJIEHUEM T'€OMETPHUUYECKUX
BEJIMYHMH

19




MHororpanHuKu

Paborare ¢ yueOHMKOM: 33a7aBaTh
BOIIPOCHI, JIelaTh  3aMeYaHwus,
KOMMEHTapuu.  AHaJIU3UPOBATh
pewenne  3amadd.  PucoBath
BBIMTYKJIBIE ~ MHOTOTPAHHHKU  C
3aJaHHBIMH CBOICTBaMH;
BOCCTAaHABJIUBATh OOWIMIA  BUJ
BBITTYKJIOTO MHOTOTPAaHHHMKA TIO
JIBYM ero MIPOCKITUSIM.
Jloka3bIBaTh CBOMCTBA BBIMYKIIOTO
MHOTOTpPaHHUKA. Pucosars
BBITTYKJIBIE ~ MHOTOTPAHHHKH  C
pa3Hou 3UIEPOBOM
XapaKTEPUCTUKON; HCCIEI0BAThH
BO3MOKHOCTH TTOJTYICHHS
pe3yibTaTa IpU BapbUPOBAHUHU
JaHHbIX. Jloka3piBaTh CBOMCTBA
MPaBUJIBHBIX ~ MHOTOI'PAHHHUKOB.
[InanupoBaTh MOCTPOEHUE
MPaBUJIbHBIX MHOTOTPAHHUKOB Ha
MIOBEPXHOCTAX IPYrux
IIPaBUJIbHBIX MHOTOTPAaHHUKOB

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

BekTopsl B npocTpaHCcTBE

12

AxTyanu3upoBath  (QakTel U
METO/IbI IUTAHUMETPHH,
pelieBaHTHBIE TeMe, MPOBOAUTH
AQHAJIOTHH. OnepupoBatb
MOHATUSMU: BEKTOP Ha
IUIOCKOCTH ¥ B IIPOCTPAHCTBE;
KOMILUJTaHApHBIE BEKTODBI.
[IpuBoauTH PUMEPBI
(bU3NYECKUX BEKTOPHBIX BEIUYUH.

http://geometry2006.narod.ru/Lessons/10-
11/9a.pptx
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OcBauBatrh npaBuiia BHIIOJHEHUS
JEUCTBUAN CIOKECHUSA u
BbIYUTAHUS BEKTOpPOB,
YMHOKEHUSI BEKTOpa Ha YHCJIO.
Jloka3bIBaTh IIpU3HAK
KOMIUJIAaHAPHOCTU TPEX BEKTOPOB.
Jloxa3biBaTh TeOpeMY 0
pasnokeHuu J1ro00ro BEKTOopa MO
TpEM JAaHHBIM HEKOMIUIaHAPHBIM
BEKTOpam

IToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTH3aLMs 3HAHUI

Pemratp CTEPEOMETPUUECKUE
3a/1a4u Ha  J0Ka3aTelIbCTBO

MaATEMATUYCCKUX OTHOIHGHI/If/i,
HaXO0XKICHUC TCOMETPHUICCKUX
BEJIMYMH (nmuH, YIJIOB,
IJIOIIAEH, 00BEMOB).
Ucnonb3oBarh TpuU  peLICHUU
CTEePEOMETPUUYECKUX 3a1ad

INTAaHUMETPHUICCKUEC (baKTBI n
METObI. HpOBO,Z[I/ITB JJOTHYCCKHN

KOPPEKTHbIE JIOKa3aTeIbHbIE
paccyXJeHus TpU  pelIeHUU
CTEPEOMETPUUECKUX u
TUTAHUMETPUYECKUX 3a/ad.

CpaBHUBaTh U aHAIM3HPOBATH
pealibHble CUTYallMH U BBISBIATH
BO3MOJKHOCTbh €€ MOJIETUPOBAHUS
Ha SI3bIKE TE€OMETPHUH.
MopaenupoBatb peabHYyIO
CUTYAILIMIO Ha SI3bIKE TEOMETPUU U
UCCIEe10BaTh MIOCTPOEHHBIE

21




MOJAENU, B TOM 4HCIE U C
UCII0JIb30BAHUEM anmnapara
anreOpsl. Hcnons3oBath
KOMIIBIOTEPHBIE IPOrpaMMBbl IIpU
peumieHuy  3ajad. [lony4ats
IPEJICTaBICHUE O I€OMETPUM Kak
0 Ppa3BUBAOILENCS Hayke,
HCCIEeNYIOIEen OKPYKaOIIHI
MHp, CBSI3aHHOM C peaJbHBIMHU
00bEKTaMHU, TToMoOTafoImeHn
pelINTh pealibHble >KU3HEHHBIE
CUTYaIlUU O POJIU CTEPEOMETPHH B
pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
texHosiornii.  CpaBHHMBaTh M
AHAJIN3UPOBATh YTBEPKICHHUA C
LENbI0  BBIABICHUS  JIOTUYECKU
KOPPEKTHBIX M  HEKOPPEKTHBIX

pacCyxJICHHIA. HUccnenosats
MTOCTPOCHHBIE MOJIEJIH.
Hcnoap30BaTh udpoBsIe
pecypchl

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102
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11 KJIACC

n/n

HaunumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

Bcero

Kourp.
padoTbI

IIpakr.
padoThI

ILnanupyemsle
o0pa3oBaTte/ibHbIE
pe3yJIbTaThl H3YYeHH S
pasjaesia (IMYHOCTHBIE,
MeTanpeaMeTHbIe,
npeaMeTHbIe)

JuexkTpoHHbIe (UG poBbIE) 00pa3oBaTeIbHbIE
pecypcsbl

Axanmutnyeckas
TeOMETPHSI

15

AxTyanu3upoBaTh (akTbl u
METOIbI TJIAHUMETPUH,
peneBaHTHBIE TeMe,
MIPOBOJIUTH aHaJOTHH.
CBOoIUTH JNEUCTBUS C
BEKTOpaMH K aHAJIOTHYHBIM
JeHCTBUSIM C ux
KOOpJIMHaTaMu. BCMOMHUTH
onpeesieHue CKQJISIPHOTO
YMHO>KEHUSI U €r0 CBOMCTBA.
Bemamcnaare ¢ NOMOIIBIO
CKQJISIPHOTO YMHOXEHHUS
JUIMHBI ~ BEKTOPOB,  YIJIbI
MEXK]1y HUMH, YCTAaHABJIUBATh
MEePIECHIUKYISIPHOCTh

BEKTOPOB. BriBouTh
yYpaBHEHUE  IUIOCKOCTH U
dbopmyny  paccrosiHuUS  OT
TOYKH JIO INTIOCKOCTH. Pemarth

3a/1a4Hu, coueTast
KOOPAMHATHBIA U BEKTOPHBIN
METO/IBI. [IpoBoauTh
JIOTUYECKU KOPPEKTHBIE
JIOKA3aTeIbHbIE PACCYKICHUS
pu pelmeHnun

https://mathprofi.com/uploads/files/1230 f 41 yu.a.-
andrianov-analiticheskaya-geometriya.pdf?key=
d46ec6f93d13e70fdbe9c794555554ed/
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FEOMETPUYECKUX 33Jay Ha
IPUMEHEHNE
BEKTOPHOKOOPIMHATHOIO
MeTo/a. AHalW3UpOBaTh U
MOJEIUPOBAaTh Ha  SI3bIKE
r€OMETPUH peasibHbIe
CUTYalluH, CBSI3aHHBIE
BEKTOpaMH M KOOPAWHATaAMHU.
HccnenoBaTth MOCTPOEHHBIE
MOJENU, B TOM YHUCIE U C
UCIIOJIb30BaHUEM  ammapara
anreopsl. Hcnons3oBath
KOMITBIOTEPHBIE MPOTPaMMBbI.
3HaKOMHTbCSI C HUCTOpHUEH
pa3BUTHS MaTeMaTUKU

[ToBTOpEHME,
0000111EHHE U
CHCTEMATHU3aLIH
3HAHHUH

15

Crpouth ceueHus. Pemiath
CTepeOMETpUYECKHAE 3a/lauu
Ha JI0Ka3aTebCTBO
MaTeMaTHYeCKUX

OTHOIIICHUH, HAXOXKICHUE
TCOMETPUYCCKUX  BEIUYHH
(mMH, yriaoB, IUIOHIANEH,
00BEMOB). Hcnonp3oBath
npu peleHun
CTEPEOMETPUYECCKHX  3a]ad
IUIAHUMETPUYECKUE (PAKThI H
METO/IBI. [TpoBoaUTH
JIOTUYECKH KOPPEKTHBIE
JIOKa3aTeNbHbBIE PACCYKICHHS
npu peleHun
CTEpEOMETPUUYECKUX  3ajad.
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CpaBHUBaThH u
aQHAJIM3UPOBATH peanbHbIe
CUTYyalUHu u BBISIBIIATH
BO3MO>KHOCTb eé
MOJCIIMPOBAaHUS Ha  SI3bIKE
reomeTpuu. MoenupoBarb
pealbHyI0  CHUTYallMI0  Ha
A3BIKE TEOMETPHUH "
HCCIEN0BaTh  IOCTPOCHHBIE
MOJEJIM, B TOM 4YHUCIE U C
WCIIOJIb30BAaHUEM  ammapara
anreopsl. Hcnons3oBath
KOMIIBIOTEPHBIE TTPOTPAMMBI
MpU PELICHUH 3a]1a4

O0BéM
MHOTOI'pPaHHHUKA

17

CBoboaHO OTIEpUPOBATH
MOHATHAMH:. O00BEM  Tela,
00BEM MPSIMOYTOJIBHOTO
napajiesenunesaa.

®dopMymHpoBaTh  OCHOBHBIC
CBOMCTBA 00BEMOB.
Jloxa3eiBaTh  TEOpemMy 00
00BéMe MPSMOYTOJIBHOTO
napajuieenumnesa,

crnencTBusl u3 He€. Paspesathb
MHOTOT'PaHHUKH,

NepPEKIIabIBATh YacTH.
Pemate crepeomerpuueckue

3aJaui, CBsI3aHHbIE C
BBIYHCIIEHUEM 00bEMa
IPSIMOYTOJIBHOTO

napamicjienuiicaa, IMpU3Mbl.

https://interneturok.ru/lesson/geometry/9-

klass/effektivnye-

kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-
5-

ob-em-prizmy-i-piramidy-teorema-eylera-dlya-
mnogogrannika?utm_source=yandex&utm_medium=
cpc&utm_campaign=72136850&utm_content=
14629084054 &utm_term=&yclid=15796962723338911743
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CpaBHUBaThH u
aHATM3UPOBATh YTBEPKIACHUS
c LENbIO BBISIBIICHUS
JOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX

pacCyxJICHHIA.

AHanusupoBartb u
MOJICIUPOBAaTh  Ha  SI3BIKE
reOMEeTpUHI peanbHbIe
CHTyallud,  CBS3aHHBIE C
00BEMOM  TIPSIMOYT'OJIHOTO
napajuieNienunena, MPU3MBI,
NIUPAMUBI. HccnenoBath
MMOCTPOCHHBIE MOJIETH, B TOM
Yrcie W C HCIOJIb30BaHUEM
ammapara anreopsl.
BriBoguts OCHOBHYIO
UHTETpaIbHYIO GOpMYITy IS
BBIUUCIIEHUS] OOBEMOB Tell.
Jloka3blBaTh ~ TeOpeMy 00
00bEME HAKIIOHHOM NpPHU3MBI
Ha T[pUMepe TPEeyroJibHOU
IPU3MBI U JUI TPOU3BOJILHON
IPU3MBI. Jloka3bIBaTh
TEOpeMy: 00 00BEme
nupamuibl, (HopMyIHpoBaTh
CIIEZICTBUSL M3 Hee: O00bEM

YCE4EHHOMN MAPAMHUIBL.
BoiBomute  dopmyny s
BBIYMCIICHHS 00BEMOB

YCEUEHHOM NMUPAMMUIBI
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Tena BpameHus

24

CBoboano OIIEPUPOBATH

IHOHATUAMU

HNUIMHAPHUYCCKAA
IMOBCPXHOCTD, MUIAHAP.
N3yuats CHocO0BI

IMMOJIy4CHUA HHHHHHqueCKOﬁ
MIOBEPXHOCTH, ITHH]IPA.
N300paxkaTe LUMIAMHIP U €ro

CeUCHHS IIOCKOCTBHIO.
CBo0Oo1HO OIIepupOBaAThH
IIOHATUAMU KOHHNYECKas
ITOBEPXHOCTD, KOHYC,

yCceu€HHbIA KOHyC. HM3yuaTs
CIOCOObI MOJTyYEHUS
KOHMYECKOW  MOBEPXHOCTH,
KoHyca. M300paxxath KOHYC U
€ro CEe4YEeHHs IUIOCKOCTHIO,
MPOXOdIIel 4Yepe3 oCh, U
IIJIOCKOCTBIO,

NEPHEHANKYJIAPHOH K OCH.
BoiBogute  dopmyisl IS
BbIUMCIICHUSI  OOKOBOM U
MOJTHOM TOBEPXHOCTEH Ten
BpalICHUSI. Pewatp
CTEPEOMETPUUECKHUE 3aJauH,
CBSI3aHHbIE c TelaMu
BpalleHus, Hax0XJICHUEM
ionaau OOKOBOW U TMOJIHOM
MOBEPXHOCTH, MOCTPOEHUEM
ceyenuil. Mcrmonb3oBars npu
peuieHuun 3a/1a4

https://resh.edu.ru/subject/lesson/6300/conspect/22489/
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IUTAHUMETpUYecKue (DakThl U
metonpl.  CpaBHMBaThb |
AQHATM3UPOBATH YTBEPKICHUS
c LEJIbIO BBISIBJICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX

pacCyxJICHHIA.

AHanu3upoBathb u
MOJICIUPOBATh  Ha  SI3bIKE
TeOMETPHUH peanbHbIe
CUTyalli¥,  CBS3aHHBIE C
KOHYCOM U  ITWJIMHJPOM.
HccnenoBaTe MOCTPOEHHBIE
MOJIETH, B TOM YHCIE U C
WCTIONb30BAaHMEM  ammapara
anreOpsl  AKTyalnu3upoBaTh
bakThI u METOIBI
IUTAHUMETPHUH, PpEeJIeBaHTHbIE
TeMe, MPOBOJUTH AHAJIOTHH.
CBo0Oo1HO OIIepUpPOBATH
noHsTUsiIMH: cdepa U 1Iap,
HEHTp, paguyc, AUaMETp
cdepsl u mapa. UccnenoBath

B3aMMHOE pacroJioxKeHue
cdepbl u IJIOCKOCTH.
dopmynupoBaTh

OIpeleNieHue  KacaTelIbHOU
TUTOCKOCTH K cepe.
Jloka3piBaTh ~ TE€OpPEMBI O
CBOWCTBE u MpU3HAKE
KacaTeabHOU MJIOCKOCTH.
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BeiBomute  dopmyny IS
BBIUHCIICHUS TUTOLIATH
cdepsl uepe3 paauyc chepsl.
Pemrate crepeomMeTpHuecKue

3aj1a4H, CBSI3aHHBIE  CO
chepoit " mapom,
HAXO0XKJICHUEM TUTONIATH

cheppl u €€  yacTeu,

MMOCTPOEHUEM CEUYEHUI
chepsl u mapa.
AHanu3upoBarthb u

MOJICTUPOBAaTh  HAa  S3BIKE
TreoOMETpUHn PEAIBHBIC
CUTyaluu, CBsI3AHHBIC C
mapoM u cdepoir. Pemrats
NPOCTHIE 3a/1a4M, B KOTOPBIX
GUrypupyroT  KOMOWHAIIUU
TeI BpaIICHUS "
MHOTOTPaHHHKOB.

Hcronp30BaTh MpU pelieHUH
3aja4, CBSI3aHHBIX CO Cepoil

Hu 1apom,
IJIaHUMETpUYecKue (HakThl U
METO/IBI. Pemartnp

CTCPCOMCTPHUUCCKUC 3ajlavu,

CBA3aHHBIC C TCI1aMHU
BpalcHus, MMOCTPOCHUECM
CEYCHHH Tell BpallCHus, ¢
KOM6I/IHaLII/IHMI/I TCI
BpaIlCHUA n
MHOT'OT'PpaHHUKOB.

29




[IpoBoauTh JIOTUYECKHU
KOPPEKTHBIE JOKa3aTeJIbHbIE
pacCyXJeHHsl TpPU PELIEHUU

reOMETPUYECKUX 3a1ad,
CBSI3aHHBIX c
NEPIEHANKYIAPHOCTHIO

IJIOCKOCTEN. AHAIM3UpPOBAThH
nu MOI[GHHpOBaTI) Ha JA3BIKC
TeOMETPHUH peanbHbIe
CI/ITyaIII/II/I, CBs3aHHBIC C
MHOFOFpaHHI/IKaMI/I.

HccnenoBaTe  MOCTPOEHHBIE
MOJCIY, B TOM YHCIE H C
WCTIONb30BAaHMEM  ammapara

IInmomanu
MMOBEPXHOCTH U
00BEMBI KPYTJIBIX TEJ

anreOpsI

CBoboaHO OTICpUPOBATH
MOHATHAMH: O00BEM  Tea,
IJI0IIadb MTOBEPXHOCTH.
®dopMymHpoBaTh  OCHOBHBIC
CBOMCTBA 00BEMOB.

Jloka3piBaTh TEOpEMBI: 00
00BéMe HUAJTUHIPA; 00
00béMe KoHyca. BwIBOIUTH
(dhopMynbl Ui BBIYUCICHHS
00béMa yceu€HHOTO KOHYca.
HccnenoBaTth  MOCTPOEHHBIE
MOJEIH, B TOM 4YHCIE€ U C
MCIIOJIb30BAaHUEM  ammapara

anreOpsl. 3HaTh
BO3MOYKHOCTH pelieHus
3a/1aq Ha MOCTpPOEHHE

https://www.yaklass.ru/p/ege/matematika/ege-trenazher-
profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-
shar-zadanie-2-6657368/re-83cla73c-5¢39-4d8b-82bh9-
ecb38c9de333
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LUPKYJIEM M JIMHEHUKOH, O

KIIACCHYECKUX
Hepa3peruMbIX 3ajavax.
CB00O01HO OIIepUpPOBATH
HOHATUSIMU: IapOBOU

CEerMEHT, UIapOBOM  CJIOW,
IIaPOBOIl CEKTOp, OCHOBAHHE
u BBICOTA CeTMEHTa,
OCHOBAHHE " BBICOTA
IapoBOTO C€Josi. BbIBOAHUTH
dbopmyIbl I HAXOXKICHUS
00BEMOB IapOBOTO
CeTMEHTa, 1apoBOTO
CeKTOopa, IuIomaan Cchepsl.
Joka3eiBaTh  TEOpemMy 00
00béMe  mapa. Pemate
CTepeOMETpUYECKUE 3ajauH,
CBsI3aHHBIE ¢ 00BEMOM ImIapa,

I1apOBOTO CEerMeHTa,
I1apOBOTO CEeKTOopa,
[UIOIIA B0 cdepsl.
CpaBHUBAaTh u
AQHAIM3UPOBATH YTBEPKACHUS
c LIEJIBIO BBISIBIIEHUS

JJOTUYCCKHN  KOPPCKTHBIX H

HEKOPPEKTHBIX
pacCyXICHUMN.

Ananu3upoBarb u
MOJCIIMPOBAaTL  Ha  S3bIKE
reoOMEeTPUHN peasbHbIC

CUTyaluu, CBA3aHHBIC C
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00BéMOM mIapa, IMIAPOBOTO
CEerMeHTa, IapOBOTO
CETMEHTA, IJIOMIAAbI0 CHEPHI.
CB00O01HO OIIepUpPOBATH
IIOHATHEM: ITOJOOHLIE TEIA B
MPOCTPAHCTBE.  BbIUKCIATH
00BEMBI TEI C IIOMOIIBIO
OIIPENEIEHHOIO  MHTErpala.
Pematr crepeomeTpuyeckue
3a7a4H, CBSI3aHHBIE c
COOTHOIIEHUSIMH MEXTY
IUIONIAJIMU TTIOBEPXHOCTEN U
00béMaMH MOJOOHBIX TEII.
[TIpoBoauTh JIOTHYECKU
KOPPEKTHBIE JI0OKa3aTelbHbIC
pacCyXJICHHUsI TIpU PEIICHUHN
T€OMETPHIECKHUX 3ajad4,
CBSI3aHHBLIX C BBIYHCICHHEM
00BLEMOB TelI € IIOMOIIBIO
ONpeNeN€HHOTO  HMHTErpasa,
HAaXO0XKJIEHUEM COOTHOIIEHUS

MEXTY IIJIOIAIMH
MOBEPXHOCTEH U 00BEMaMu
1O I0OHBIX TEIN.
AHaIM3UPOBATH u
MOJICIUPOBAaTh  Ha  SI3bIKE
TEOMETPUHI peanbHbIe

CUTyaluu, CBA3aHHBIC C
00bEMaMu U MOBCPXHOCTAMU
TCJI, Ha J0Ka3aTCJIbCTBO M Ha
HaXOXIACHUC
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TCOMETPUUCCKUX BCIINYNH

JBrkeHust

[IpumeHnATH IpaBuia
BBITIOJIHCHUS JNEUCTBUN
CIOKEHUSI W  BBIYUTAHUSA
BEKTOPOB, YMHOKEHHS
BEKTOpa Ha YHUCIO TMpHU
pewennn 3amad. Haxoautb
KOOPJMHATHI ~ BEKTOpa B
JTAaHHOM 0a3uce U CTPOUTh
BEKTOP TI0 €r0 KOOPJIMHATAM.
BcnomuanTh OTIpENICIICHUE
CKaJIIPHOTO yMHOXXEHUSI U
€ro CBOMCTBAa. BpIUHCIATH €
TTOMOTIIBIO CKaJISIPHOTO
YMHOKEHUS JUITHBI
BEKTOPOB,  YIVIBIL  MEXIY
HUMH, YCTaHABJIMBATh
NEPHEHANKYIIPHOCTh
BEKTOPOB. AHAJIM3UPOBATH U
MOJEJIIMPOBAaTh  HA  SI3bIKE
reoOMEeTPUH peanbHbIe
CUTYyalluM,  CBSI3aHHBIE C
(u3HYeCKUMU  BEKTOPHBIMU
BenMuuHamMu. Mcnonb3oBaTh
npu peuieHuun 3ajad,
CBSI3aHHBIX C BEKTOpaMH B
MIPOCTPAHCTBE,
IUTAaHUMETpUYecKue (HakThl U
METO/IBI. CBo6o1HO
ONEepPUPOBATH MOHATUSAMH:
0TOOpaXeHHe MPOCTPAHCTBA

https://resh.edu.ru/subject/lesson/6297/conspect/22282/
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Ha ce0s, IBIDKEHUE
NPOCTPAHCTBA; IICHTpaJIbHAs,
oceBast u 3epKaJibHas
CUMMETPHH, TapajuIeIbHbIH
IEPEHOC;  PaBEHCTBO  H
nojjobue ¢uryp. [lokazpBaTh
YTBEPXKJICHHUS O TOM, HTO
IICHTpalbHas, OceBas W

3CpKajibHasA CUMMCTPUH,
napajieIbHbII IIEPEHOC
SABJISIFOTCS JABMKCHUAMMU.

BoinonHaTe npeobpazoBaHus
noaoous. OnepupoBatb
MOHATUSIMH: TIpsiMast U cdepa
Ditnepa. Pematn
reOMeTpUYecKue 3aJauud ¢
UCIIOJIb30BAaHUEM JIBHKEHUH.
Hcnonb30Bath Npu pelIeHUU
3a1a4 JBUKCHUS
IPOCTPAHCTBA U UX CBOMCTBA

IToBTOpEHME,
0000111EHHE U
CHCTEeMaTH3aIus
3HAHUM

17

Pemrate crepeoMeTpHUYCCKHE
3aJaud  Ha JI0Ka3aTeIbCTBO
MaTeMaTHYECKUX

OTHOILICHHIA, HAXOXKIECHUE
FCOMETPUYECKUX  BEIHYHMH
(WMH,  YI0B, IUIOMIACH,
00BEMOB). Hcnonw3oBath
npu peleHun
CTEPEOMETPUYCCKHX  3a]ad
IUTAHUMETPUYECKUE (PAKThI H
METOIBI. [TpoBoUTH
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JIOTUYECKU KOpPPEKTHBIE
JI0OKa3aTelIbHbIe PACCYXICHUS
npu pelieHnun
CTEPEOMETPUUECKUX "
MJIAHUMETPUYECKUX  3ajad.
CpaBHHUBaThH u
aHAJIM3UPOBATH peanbHbIe
CUTYyaINH " BBISIBIISITH
BO3MO>KHOCTb eé
MOJICIUPOBAHUS HA  SI3bIKE
reometpuu. MoenupoBarb
pealpbHyI0  CHTyallul0 Ha
SI3BIKE TEOMETPHUH "
HCCTEN0OBaTh  MOCTPOEHHBIE
MOJIETH, B TOM 4YHCIE U C
UCIIOJIb30BaHUEM  ammapara
anreopswl. Hcnonw3oBath
KOMITBIOTEPHBIE TPOTPAMMBI
npu pelieHuu 3azad.
[TonyyaTs mpeacTaBieHUE O
rEOMETPUH KakK 0
pa3BHBaroIIeics HayKe,
HCCIEAYIOIIEH OKpPYXKaroLUn
MHUpP, CBSI3aHHOM c
peanbHbIMU oOBbeKTamu,
MOMOTaroIIeH peluTh
peanbHbIe KU3HEHHbBIE
CUTYyaLIHU 0 poJin
CTEPEOMETPUH B PA3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
u KOMIIBIOTEPHBIX
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TEXHOJIOTUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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Cnoco0bl OLIEHKH TOCTHKEHHUS YYALIUMHUCS IVIAHMPYEMBbIX Pe3yJIbTATOB

CriocoObl OIEHKH JOCTIKCHHS YYallUMHCS IUIAHUPYEMBIX pe3yJbTaToB pa3padoTaHbl B
cooTBeTcTBUHU C [lookeHHMeM O cHCTeME OLEHOK, (opmax, MOpsAKe, MEPUOJUYHOCTH TEKYIIETO
KOHTPOJISL U MPOMEKYTOUHOM aTTeCTalluu W NepeBoje oOyyaromuxcs (MPUHATO Ha MEJarorndeckom
coBere potokoa Nel ot 29.08.2023, npukaz N ot «29»asrycra 2024 rozaa)

JUia oleHMBaHMSI TPEAMETHBIX pe3ylbTaToOB IO ydyeOHOMY mnpeamery «Maremarukay
OTpe/ieNIeHbl YPOBHU JOCTH)KEHUHN yJalllUXCsl, COOTBETCTBYIOIINX OTMETKAM OT «5» 10 «2».

ba3oBbIil ypoBEeHb NOCTH)KEHUH — YpOBEHBb, KOTOPBI JEMOHCTPHPYET OCBOCHHE Y4EOHBIX
NEHCTBUI C OMIOPHOM CHCTEMOM 3HAHWHM B pamMKax Auarna3zoHa (Kpyra) BeIIEICHHBIX 3a1a4. OBIageHue
0a30BBIM YPOBHEM SIBIIIETCS 0OCMAMOYHbIM ISl TIPOJOJDKEHUST 0OydeHHsI Ha CIEAYIOLIEH CTyNeHU
o0Opa3zoBaHus, HO HE MO MPOPMILHOMY HarpaBieHUI0. JloCTIKEeHNI0 0a30BOr0 YPOBHSI COOTBETCTBYET
OIIEHKA «yJOBJIECTBOPHUTEIIBHOY» (UM OTMETKA «3», OTMETKA «3aUTECHO»).

[IpeBrinieHne 0a30BOTO YPOBHS CBUIETEILCTBYET 00 YCBOEHHMH ONOPHOM CHCTEMBl 3HaHUM HA
YPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBJIAJCHUS YYEOHBIMHM JEHCTBUSMH, a TAaKXKE O Kpyro3ope,
mupoTe (Wi U30MpaTeNbHOCTH) HHTEpecoB. llenecooOpa3HO BBIAEIHUTH CIEAYIONINE JIBa YPOBHS,
MpeBBILIAIONINE 0a30BbIiA:

* IOBBIILIEHHBI YPOBEHb JOCTHXKEHUS IUIAHUPYEMBIX PE3YIbTATOB, OIIEHKA «XOPOLIO» (OTMETKa«4»);
* BBICOKUH YPOBEHb JIOCTHKEHUS INITAHUPYEMBIX PE3YJIbTaTOB, OIIEHKA «OTIMYHO» (OTMETKA«S»).

[ToBBIIIEHHBIT W BBICOKMA YPOBHU JOCTHKEHHUSI OTIWYAKOTCS IO TIOJHOTE€ OCBOCHHS
IUTAaHUPYEMBIX PE3yJIbTaTOB, YPOBHIO OBIAJCHMUS Y4€OHBIMH JAEHCTBUAMU U C(HOPMUPOBAHHOCTHIO
MHTEPECOB K JTaHHOW peaIMeTHON 001acTH.

WnauBuayanbHble TPaeKTOPUH 00yUYeHUST 00ydaromuXcsl, 1eMOHCTPUPYIOIINX MOBBIIIEHHBIN 1
BBICOKMII YpOBHU JIOCTIKEHHUH, lienecooOpazHo (opMHupoBaTh C€ Y4ETOM HMHTEPECOB ATHUX
oOyuaronuxcs M HMX IUIaHOB Ha Oyaymiee. [lpu Hanuuumu yCTOWYMBBIX HHTEPECOB K Y4EOHOMY
MpeIMETy U OCHOBATEJIbHON MOArOTOBKHU 10 HEMY Takue oOydaromuecs MOTYT ObITb BOBJICUEHHI B
MIPOEKTHYIO ACSITENBbHOCTh MO MPEIMETy U COPUEHTHUPOBAHBI HA MPOJIOJIKEHHE 00YUYEeHUS B CTApIIMX
KJIaccax 1Mo JTAaHHOMY MPO(UITIO.

* HU3KUH ypOBEHb JOCTIKEHUH, OIIEHKAa «IUI0OX0» (OTMETKa «2»), He JOCTH)KEeHHE 0a30BOro
YpOBHS (UKCUPYETCS] B 3aBUCHUMOCTH OT 00bEMa M YPOBHSI OCBOGHHOTO U HEOCBOCHHOT'O COJEP KAHUS
npeamera.

Kak nmnpaBuio, HuU3KMIA ypOBEHb JIOCTHIKEHUH  CBUAETEILCTBYET 00 OTCYTCTBUU
CUCTEeMaTUYEeCKOIl 0a30BOM MOJIrOTOBKH, O TOM, YTO OOYyYaroIIUMCS HE OCBOEHO Ja)K€ U TOJOBHHBI
IUTAHUPYEMBIX PE3YJIbTAaTOB, KOTOPbIE OCBAaMBAET OOJBIIMHCTBO OOYYAIOMIMXCS, O TOM, YTO UMEIOTCS
3HAYUTENbHbIE TMpoOenbl B 3HAHUAX, JaibHeliiee oOydyeHue 3aTpyaHeHo. JlanHas rpymma
oOyuaronuxcs (B cpeqHeM B Xoje o0ydeHus coctamisitomas okoigo 10 %) Tpelyer crenuanbHOR
JMArHOCTUKH 3aTPYAHEHUN B 00y4eHHH, IIPOOENIOB B CUCTEME 3HAHUI U OKa3aHUs 1IeJIeHAIIPaBIEHHOM
MIOMOIIY B IOCTH>KEHUU 0a30BOTO YPOBHSI.

Huskuii ypoBeHb OCBOEHHUS IUIAHUPYEMBIX PE3YJIbTATOB CBHUJIETEIBCTBYET O HAJIUYHMH TOJBKO
OTIENbHBIX (pparMeHTapHBIX 3HAHMA 10 TpeaMeTy, JAajbHeilee oOydeHHEe MPaKTUYECKU
HEBO3MOXKHO. OOyuarouumcsi, KOTOpble AEMOHCTPUPYIOT HU3KHI ypOBEHb IOCTHXKEHUM, TpeOyercs
crielfajibHas MOMOIIb HE TOJBKO MO y4eOHOMY MpEeAMETY, HO U Mo (POPMHPOBAHHIO MOTHUBAILUU K
0oOyueHHUIO, Pa3BUTHIO HHTEpeca K HM3y4yaeMol NpeaMeTHOW o0JiacTd, MOHMMAHHUIO 3HAYHMMOCTH
npeaMeTa Juisl KU3HU U Jp. TOJIbKO Hamuyue MOJIOKUTEIBHOM MOTHBALMM MOXET CTaTh OCHOBOM
JTUKBHUJIAIIUU TPOOEIOB B 00YUCHUH I JAHHOM TPYMIBI 00y4aronIuXcs.

@opMbl KOHTPOJISI: YCTHBI OTBET, KOHTpPOJIbHas paboTa, camocTosTenbHas paboTa,
MaTeMaTHYeCKHU TUKTAHT, TeCT (MPOBOIUTCS B paMKax ypoka 5-10 MUHYT)

Hopmbl oneHok mnHMcbMeHHBIX PpadoT (KOHTposibHas paboTa, caMOCTOsTeNbHas padoTa,
TeKyIlas MUuCbMeHHas paboTa)

Copnepxxanne u 00bEM Marepuana, BKIIOYAEMOTO B KOHTPOJIbHbIE MUCbMEHHBIE PabOTHI, a
TaKKe 3aJaHusl ISl TOBCEAHEBHBIX IMHUCHMEHHBIX YIPAKHEHUH, OMPEAeNSIOTCS TpeOOBaHUIMU,
yCTaHOBJICHHBIMU 00pa30BaTeNbHOM MPOTrPaMMON.
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[To xapakTepy 3aJjaHUil THCbMEHHBIE PAOOTHI COCTOSAT: @) TOJIBKO M3 NMPUMEPOB; 0) TOIBKO M3
3a/1a4; B) U3 3aja4 U IPUMEPOB.

OueHka mNHUCbMEHHON pabOTHI oOmpeAensercs ¢ Yy4eToM Mpexae Bcero e€ o01ero
MaTeMaTH4YEeCKOTO YPOBHS, OPUTHMHAIBHOCTH, TOCIIEA0BATEILHOCTH, JOTHYHOCTH €€ BBINOJHEHHS, a
TaKKe YKcia OMMUOOK U HEOYETOB M KauecTBa 0POPMIICHUS PaOOTHI.

Omunbka, nosmopsowaics B OIHOW pabOTe HECKOJBKO pa3, pacCMaTpPUBAETCS KaK 0O0HA
owubka. 3a opgoepaghuueckue owubKu, IOMYIIEHHBIC YUYCHHKAMH, OLEHKA He CHudcaemcs, 00
opdorpaduyecknx omuOKax MAOBOTUTCS IO CBEIACHHS IPEIOJaBaTeNsl PYCCKOro s3bika. OmHako
OMMOKA B HAIMCAHUHM MAmMeMamuyecKux MmepMuHo8, YK€ BCTPEUaBIIMXCS IIKOJBHUKAaM Kiacca,
JOJIKHBI YIUTBIBATHCS KaK Hedouémul B padOTe.

IIpu oneHke MUCbMEHHBIX PadOT MO MaTeMaTHKe PA3JIMYAIOT 2pyOble OwuUbKU, OWUOKU U
Hedouémol. I pyObiMu CYUTAIOTCS OITMOKH, CBS3aHHBIE C BOIIPOCAMU, BKIIOUEHHBIMU B « Tpebosanus Kk
VPOBHIO NOO020MOBKU OKAHYUBAIOWUX HAYANLHYIO WKOLY» O0pa30BaTENbHBIX CTAHIAPTOB, a TaKXKe
MOKA3bIBAOIIHE, YTO YICHUK HE YCBOWJI BOIIPOCH M3YUYEHHBIX HOBBIX T€M, OTHECEHHBIE CTaHIAPTAaMHU
OCHOBHOTO 00111er0 00pa30BaHUs K YHCITY 00SI3aTEIBHBIX IJIS1 YCBOCHUS BCEMH yUCHUKAMH.

Tak, Hanmpumep, K TpyObIM OTHOCSTCS OIIMOKA B BBIYMCICHUSAX, CBUACTEIHCTBYIONINE O
HE3HAHWH TAaONHIBI CIOKEHUS WM TaOIMIBI YMHOXXEHHs, CBS3aHHBIE C HE3HAHWEM alrOpUTMa
MUCHMEHHOTO CIIOKEHHS M BEIYUTAHUS, YMHOXKCHUS U JISNIEHUS HA OJTHO- WJIM IBY3HAYHOE YHCIIO H T.
M., OIIUOKH, CBHJIETEIHCTBYIOIINE O HE3HAHWW OCHOBHBIX (DOPMYJ, TIPAaBHUJI U SIBHOM HEYMEHHUH WX
MPUMEHSTh, O HE3HAHUH MTPUEMOB PEIIICHHS 3a/1a4, aHAJOTHYHBIX PaHee N3yYCHHBIM.

Ilpumeuanue. Ecmu Tpybas ommbka BcTpedaeTcss B paboOTe TOJBKO B OJHOM Ciydyae W3
HECKOJIbKUX aHAJIOTHYHBIX, TO TIPU OIEHKE pabOThI 3Ta ONTHOKA MOXKET OBITh MPUPABHEHA K HETPYOOH.

[Tpumepamu HeepyObIX OowuOOK SBISIOTCS: OIIMOKH, CBSI3aHHBIE C HEJOCTATOYHO TIOJHBIM
YCBOGHHEM TEKYyIIero Y4eOHOro MaTephalia, He BIOJHE TOYHO C(HOPMYIMPOBAHHBIA BOMPOC WIIH
MOSICHEHHE TIPH PEIICHNH 3aJ]a4l, HETOYHOCTHU IIPU BBITIOJHEHUH F€OMETPHUUECKUX MOCTPOCHUH U T. 1.

Heoouémamu cuutaloTcss HepalMoHajbHbIE 3alMCU TpPU BBIYUCICHUSAX, HEPalMOHAJIbHBIC
NpuéMbl BBIUYMCIICHUH, MPeoOpa3oBaHUN W PEIICHWH 3a7ad, HEOPEKHOE BBITIOJHEHUE YEPTEKEH U
CX€M, OTJIebHbIE MOTPEIIHOCTH B (POPMYNHPOBKE MOSICHEHUS WM OTBeTa K 3aaaye. K Hemouéram
MO>XHO OTHECTH M JIPYr'Hie HEOCTAaTKH pabOThl, BHI3BAHHBIE HEIOCTATOYHBIM BHUMAHHEM Y4YallUXCS,
HampHuMep: HEMOJHOE COKpalleHre qpoOei Ui YJIeHOB OTHOLIEHUS; OOpallleHue CMEIIaHHbIX YHCeT B
HEMpPaBWIbHYIO JIpOOb NpU CIOKEHUHU W BBIYUTAHMM; MPOIYCK HAaWMMEHOBAHUI; MPOIYCK 4YMCEN B
MIPOMEXYTOUHBIX 3aIUCAX; MEepecTaHOBKa HuGp HpU 3alUCH YKCEeN; OLIMOKH, AOMYIIEHHBIE NPHU
MEePENUChIBAHUM U T. II.

OneHka NUCbMEHHON palOThI MO BBHIMIOJHEHUIO BBIUMCIUTEIbHBIX 33/IaHUN U anreOpanyecKux
npeoOpazoBaHMMA

Buicoxuti yposenv (oTMeTKa «5») cTaBUTCA 3a 0€3yKOPU3HEHHOE BBIMOJIHEHHUE MHUChMEHHOM
paboThL, T. €. a) eclu pelleHne BCeX MPUMEPOB BepHOE; 0) eciu Bce JEHUCTBUSA M MPeoOpa3oBaHUS
BBITIOJIHEHBI TIPABUIILHO, 0€3 OIMOO0K; BCE 3allMCH XOJ1a PEIICHHs PACIIOIOKEHBI MOCIEeI0BATENBHO, a
TaKKe cefaHa MPoBEpKa PeIIeHUs] B TeX CIyvasiX, Korjaa 3To TpeGyercs.

Tlosviuennsiii yposenv (0TMETKa «4») cTaBUTCS 3a paboTy, KOTOpas BBHINOJIHEHA B OCHOBHOM
MIPaBUJIbHO, HO JIOMYIIeHa ofHa (HerpyOas) ommbka Uiy ABa-TpU HEI04ETa.

baszoswiii yposens (0TMeTKA «3») CTaBUTCA B CIEAYIONINX CIY4asiX:

a) eciu B paboTe UMeeTcs o/iHa Tpy0as omnbKa U He OoJiee 0 JHOU HerpyOoi ommoKu;

0) Npu HATUYKHU OJHOM rpy0oi OMMOKHU U OJTHOTO-BYX HE0UETOB;

B) MPU OTCYTCTBUU TPYObIX OIIMOOK, HO MPU HATMYUM OT JBYX JIO YETHIPEX (HErpyObIX)
OIINOO0K;

I') IpU HAJIMYUH JIBYX HETPYOBIX OIIMOOK U He 0oJiee TpEX HEJOUYETOB;

1) TIpU OTCYTCTBUM OMIMOOK, HO IIPU HAJIMUUU YETHIPEX U Oosiee Hel0UETOB;

€) eCJIM BEepHO BBITIOJIHEHO 0OJiee MOJOBUHBI 00bEMa Beell pabOoTEHI.

Huskuil yposens (OTMETKa «2») CTaBUTCS, KOTJAa YHCIO OMMOOK MPEBOCXOTUT HOPMY, MpH
KOTOPOH MOKET OBITh BBICTaBJIEHA MOJIOKUTEIbHAS OLIEHKA, UM €CIIM MPaBHIIBHO BBIIIOJHEHO MEHee
nono6uHbl Bceil paboThI.
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Ilpumeuanue: oTMeTKa «5» MOXET OBITh MOCTAaBJICHA, HECMOTPSA HA HAJMYUE OJHOTO- JIBYX
HE0YETOB, €CIIHM YUECHHUK J]ajl OPUTHHAIBHOE PEIICHUE 3aaHui, CBHICTEIBCTBYIOLIEE O €0 XOPOIIEM
MaTeMaTH4YeCKOM Pa3BUTHH.

OueHka nucbMeHHO# padoThl MO pelleHUI0 TEKCTOBBIX 3a/1a4

Buicokuii yposens (0TMETKa «5») CTaBUTCSA B TOM cilydae, KOTJa 3ajada pelieHa MpaBUIIbHO:
XOJ PELICHHs 33aaui BepeH, BCe EHCTBUSA U MPeoOpa3oBaHus BBHITIOJHEHbI BEPHO M PALlMOHAIBHO; B
3ajade, pemaeMold C BOMPOCAMHU HIIM TOSICHEHUSIMH K JCWCTBUSM, JaHBl TOYHBIC M IPABHIIbHBIC
(GbopMYyTHpPOBKH; B 3agaue, PEHIaeMoil C IMOMOINBIO YpaBHEHHs, IaHbl HEOOXOJWMBbIC MOSICHEHHS,
3allUCH TIPABWJIBHBI, PACIIOJIOKEHBI TOCIEIOBATENBHO, JaH BEPHBIH M WCUEPIBIBAIOIIMK OTBET Ha
BOIIPOCHI 33/1a4H; C/IeJIaHa MTPOBEPKaA PEIICHUS (B TEX CIIydasix, KOT/ia 3TO TpeOyeTcs).

Togvlwennviii ypoéenv (OTMETKA «4») CTaBUTCS B TOM Cllydae, €CIIU MpPU MPABWIBHOM XOJIC
peleHus 3a/1a41 JONyIIeHa OJHa Herpyoast ommnoOKa WK JBa-TPH HEJOUETA.

ba3zosviii yposens (0TMETKA «3%») CTABUTCS B TOM Cllydae, €CIu X0/ PeIIeHUs MPaBUIbHBIN, HO:

a) JIOMyIleHa OJiHa rpydas ommoOka U He Ooyiee OJHOM HerpyOoii; 0) JomyileHa oHa Tpyoas
omnOKa 1 He OoJiee IBYX HEJOUETOB; B) JOMYIIEHBl TPU-UEThIpe HErpyOble OMMOKK MPU OTCYTCTBUU
HEJI0YETOB; T) JOIMYIICHO He 0ojiee MBYX HETPyOBIX OIMIMOOK M TPEX HEMOYETOB; J) MPU OTCYTCTBUU
OLIMOOK, HO MpHU HAIMYKUK OoJiee TPEX HEAOUYETOB.

Husxuil yposens (OTMETKA «2») CTaBUTCS B TOM CiIydae, KOTJla YHCIO OHIMOOK MPEBOCXOIUT
HOPMY, TIPH KOTOPOH MOXKET OBITH BHICTABIICHA MTOJIOKUTEIHHASI OIICHKA.

Ilpumeuanus

1. OtmeTka «5 » MOXeT OBITh TOCTaBIIEHa, HECMOTPSI HA HaJMYUE ONMCKU WU HEI0YETa,
€CITM YYEHUK JaJ OPHUTHHAIBHOE pelIeHHe, CBUACTEIBCTBYIOIIEE O €ro XOpOIIeM MaTeMaTHYeCKOM
Pa3BUTHH.

2. TlonoxwurenbHas OTMETKA «3» MOYKET OBITh BHICTABJICHA YYCHHKY, BHITIOJHUBIIEMY PadOTy
HE MOJTHOCTBIO, €CJIM OH 06€301mM1O0YHO BHITIOJIHUI 00JjIee TIOJIOBUHBI 00hEMA Beel paboThI.

OneHka KOMOMHUPOBAHHBIX MMCbMEHHBIX Pa0OT MO0 MaTeMaTHKe.

[TuceMenHas paboTa Mo MareMaTuke, MoJAJeKalasi OEHUBAHUIO, MOXKET COCTOSITh U3 3aJa4 U
npuMepoB  (KoMOMHHMpoBaHHas paborta). B 9sToM ciiygae mpenogaBaTenh CHadaiga  JaéT
MpeIBAPUTENIbHYIO OLIEHKY KaXK/10M 4acTu padoThl, a 3aTeM OOIIYyI0, PYKOBOACTBYSCH CIEAYIOINM:

a) ecau o0e yacTu pabOThI OIEHEHBI OJIMHAKOBO, TO ATa OTMETKA JOJKHA OBITh OOIIEH IS
Bcel pabOTHI B LIEJIOM;

0) ecnu OLIGHKH 4YacTel pazHATCA Ha OJUH 0ajul, HampUMep, TaHbl OTMETKH «5 » U «4 » uin
«» «3 » 1 T. 1., TO 32 pabOTy B LIEJIOM, KaK MPaBUJIO, CTAaBUTCS HU3LIAs U3 JABYX, HO IpPU ITOM
YUUTBHIBACTCS 3HAUCHUE KaXIO0W U3 yacTtel padoThl;

B) HU3ILIAsA W3 JBYX JAaHHBIX OTMETOK CTaBUTCS U B TOM Cllyyae, €Clid OJHA 4YacTh PaOOThI
olleHEeHa 6ayioM «5 », a Apyras — 0amioM «3 », HO B ATOM cllyyae MpenoaaBareib MOXKET OLICHUTh
TaKkyio paboTy B 1eJoM 0amioM «4 » MpH YCIOBHHU, YTO OTMETKA «5» MOCTaBIIEHA 32 OCHOBHYIO YacTh
paboTHI;

') €ClIM OJJHa U3 YacTell paboThl OlleHeHa 0alioM «5 » uiH «4 », a ipyrasg — 06amiom «2 », To
3a BCIO pabOTYy B IIEJIOM CTaBUTCA 0alT «2», HO MPENnoaaBaTeib MOKET OLEHUTH BCIO paboTy OaioM
«3» MpH YCIOBHH, YTO BBICIIAS U3 ABYX JAHHBIX OLIEHOK MOCTaBJIEHA 32 OCHOBHYIO YacTh PabOTHI.

Ipumeuanue. OcHo6HOIl CUNTACTCS Ta YaCTh PaOOTHI, KOTOpask BKJIIOYAET OOJBIINUNA 1O 00BEMY
WM HanOoJiee BaKHBIN M0 3HAYSHHUIO MaTepUall 0 N3y4aeMbIM TeMaM MPOTrPAMMBI.

Onenka TeKymux NHCbMEHHBIX padoT

IIpu oneHke MOBCEIHEBHBIX OOYyYarOUIMX padOT MO MaTeMaTHKE YYMTENIb PYKOBOJICTBYETCS
yKa3aHHBIMH HOPMaMH OIICHOK, HO YUYHUTBHIBAET CTEMEHb CAMOCTOSTENILHOCTH BBIMOJHEHUS PadoT
yUYaIIUMHCS, a TAKXKE TO, HACKOJIBKO 3aKPETUIEH BHOBh U3y4aeMblii MaTepHUall.

Ob6yuarowue TUCBMEHHBIE pa®ombi, BBHITIOTHEHHBIC YUYAIIUMUCS BIIOJHE CAaMOCTOSITENBHO C
NPUMEHEHHEM paHee M3YYEHHBIX U XOPOulo 3aKpenniéHHuiX 3HAHWH, OLEHHWBAIOTCS mak dce, Kak U
KOHMpPObHble PA0OTHI.

Ob6yuarowue TACHBMEHHBIE pabomvl, BHITIOJHEHHBIE BIIOJHE CAMOCTOSITENBHO, Ha TOJIBKO YTO
U3YYEHHBIE U HEOOCMAamoyHO 3aKpennéHHvle TPAaBUIIa, MOTYT OLIEHUBATBLCS HA OOuH Oaul 6bluie, YEM
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KOHTPOJIbHBIE PA0OTBI, HO OTMETKA «5 » M B 3TOM CJIy4ae BBICTABISIETCS TOJIBKO 33 O€3YKOPUZHEHHO
BBIITOJTHCHHBIC PaOOTHI.

ITucomennvie pabomei, BBIIOJIHEHHBIE B KJACCE C NpedsapumenvHuiM pazoopom WX TOJ
PYKOBOJICTBOM YYUTEJIS, OLCHUBAIOTCA HA O0OuH OQl Hudice, Y€M OTO TPEIyCMOTPEHO HOPMaMH
OILIGHKH KOHTPOJIbHBIX TUCHbMEHHBIX padoT. Ho 6e3ykopusnenno BbimonHeHHas paboTa U B 3TOM Cilydae
OLIGHUBAETCS OATUIOM «5 ».

Homawnue nucomennvle pabomsl OLUEHUBAIOTCA TaK K€, KaK KiaccHas pabora 00ydarolero
XapakTepa.

HopMmbl 01leHOK MaTeMATH4YeCKOTr0 AUKTAHTA BBICTABISICTCS C YYETOM 4HCIA BEPHO
PELICHHBIX 3aIaHNMN:

Buvicoxuil yposens (0TMETKA «5»): 4UCIIO BepHBIX 0TBETOB -100%.

Tosvluennsiii yposensv (OTMETKA «4»): UUCTIO BEPHBIX OTBETOB -0T 70 110 99%.

baszoswiii yposens (0TMETKA «3»): YHUCIO BEPHBIX OTBETOB- OT 50-69%.

Husxuti yposens (0TMETKa «2»): YMCII0 BEPHBIX 0TBETOB MeHee 50%.

Hopmbl ouieHOK TecTa:

Buvicokuii yposens (oTMeTKa «S»): 4MCiIo BepHBIX 0TBETOB -0T 90 10 100%.

Tosvluennoiii yposensv (0TMETKA «4»): UUCTIO BEPHBIX OTBETOB -0T 70 110 89%.

bazosvuii yposens (oTMETKA «3%): YHUCIIO BEPHBIX OTBETOB - OT 50 10 69%.

Husxuii yposens (0TMETKA «2»): YHCIIO BEPHBIX 0TBETOB MeHee 50%.

HopMbl 011€HOK YCTHOTO OTBETA:

Boicokuii yposens (0OTMETKA «5%) BBICTABIISIETCS, €CIIA yUAITUICS:

* TIOCJIEIOBATEIbHO, YETKO, CBSI3HO, OOOCHOBAaHHO H 0€30mMOO0YHO Wu3Jaraet y4eOHBIN
MaTepuall; JaeT OTBET B JIOTHUECKOW IOCIENIOBATEIBHOCTH C WCIIOJB30BaHUEM TPUHSITOM
TEPMHUHOJIOTHH;

* IOKa3blBa€T IMOHUMAHHE  CYIIHOCTH  pPAacCMaTpUBaeMbIX  MOHATHH,  ABIEHUH U
3aKOHOMEPHOCTEH, TeOpUi, B3aUMOCBSI3€H; yMEET BBIJIENIATH IIaBHOE, CAMOCTOSITENILHO MOATBEPKAaTh
OTBET KOHKPETHBIMU IIpUMepamMHu, (pakTamu;

* CAMOCTOSITEIbHO aHAIM3UPYET ©  0000IIaeT TEOPETHYECKHil Marepuai; CBOOOIHO
YCTaHaBIIMBAET MEXKIIPEIMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHWI) U BHYTPUIIPEIMETHBIE
CBSI3H;

* YBEPEHHO U 0€30IIMO0YHO MPUMEHSET MOJTy4YEeHHbIC 3HAHUS B PEIICHUH HOBBIX, paHee He
BCTpEUaBIINXCS 3a/1a4;

* pallMOHANILHO MCHOJb3YEeT HArJsAHbIE IOCOOMs, CHPAaBOYHbIE MaTepHalbl, Y4EeOHHK,
JOTIOTHUTEIBHYIO JINTEPATypy, MEPBOMCTOYHHUKH, MPUMEHSET YHOPAJOUYEHHYIO CHUCTEMY YCJIOBHBIX
0003HaYeHHI NTPU BEICHUH 3aIUCEH, COIPOBOXKIAIOIINX OTBET; UMEET HEOOXOAUMbIE HABBIKH PAOOThHI
¢ npubopamu, yepTexamMu, CXeMaMH U rpaukamu, COMyTCTBYIOIIUMHU OTBETY;

* IONYCKaeT B OTBETE HEJJOUEThI, KOTOPHIE JIETKO UCTIPABISAET MO TPEOOBAHUIO YUUTEIIS.

Tosviwennwiii ypogens (OTMETKA «4») BBICTABIISAETCS, €CIIU yUaIIUNCS:

* MOKa3bIBAET 3HAHUE BCEro M3y4eHHOro y4eOHOTO MaTepuana; JaeT B OCHOBHOM MPaBUIIbHBIN
OTBEeT; Yy4yeOHBIH MaTepuand H3IaraeT B OOOCHOBAaHHOW JIOTMYECKOH MOCJIENOBATENLHOCTH C
MIPUBEACHUEM KOHKPETHBIX IPUMEPOB, MPU ITOM JOIMYCKAET OJHY HErpyOyto OIMOKyY Hin He Ooee

* IByX HEIOYETOB B HCIIOJIb30BAHUM TEPMUHOJIOTUU Y4EOHOTO MpeIMeTa, KOTOPhIE MOXKET
UCIPABUTh CAMOCTOSTENBHO; aHAIU3UPYET U 0000IIIaeT TEOPETUIECKHUI MaTepHal;

* cOONIIO/IaeT OCHOBHBIE TpaBHUia KYJAbTYphl YCTHON peyHd; TPHUMEHSET YIOPSIA0YCHHYIO
CUCTEMY YCJIOBHBIX 0003HaUEHUH MPU BEJICHUH 3aMKCei, COMMPOBOXKIAIONINX OTBET;

FBasosvuii yposens (0TMETKA «3%»), BBICTABIISACTCS, €CIIH YUAIUHCS:

* IEMOHCTPUPYET YCBOECHUE OCHOBHOTO COJAEPKaHMS YueOHOTO MaTepuaia, UMeeT MpoOembl, He
MPETSITCTBYIONINE NalbHEHIIeMy YCBOSHHIO YIe€OHOTO MaTepuana;

* MPUMEHSET TOJTYYCHHBIE 3HAHUS MPU OTBETE Ha BOIPOC, aHATU3€ MPEUIOKEHHBIX CUTYaIlul
o ooOpasiy;

* IOMyCKaeT OMMOKY B UCTIONB30BAHUU TEPMUHOJIOTUN y4eOHOTO TIPeIMETa;

* MOKa3bIBAE€T HEJOCTATOUHYIO COPMUPOBAHHOCTH OTIENBHBIX 3HAHUM U YMEHHIA, BBIBOJBI U
0000111eHUsT apTryMEHTHPYET ¢abo, AOMyCKaeT B HUX OIIHOKH;
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* 3aTPYAHSCTCS IPH aHATN3e U 0000IICHNN y4eOHOTO MaTepHarna;

* JaeT HEMOJHbIE OTBEThl HA BOMPOCHI YUUTENS HIM BOCHPOM3BOIUT COJCpKAHUE paHee
MPOYUTAHHOTO Y4€OHOTO TEKCTa, c1abo CBSI3aHHOTO € 33J]aHHBIM BOIIPOCOM;

* HCIIOJIb3YET HEYMOPSJI0YEHHYI0 CHCTEMY YCIOBHBIX OOO3HAUEHWH IpH BEACHUU 3alHCeH,
COIIPOBOKJAIOIIUX OTBET.

* Huskuil ypoBeHb (OTMETKa «2)») BBICTABJIAETCS, €CIIN ydalllUHC:

* HE PpacKpbUI OCHOBHOE COJep)KaHHe y4eOHOro MaTepuayiia B TIpenesax MOCTaBICHHBIX
BOIIPOCOB;

* HE yMEeT NMPUMEHSTh MMEIOIINecs 3HAHHS K PEIICHUI0 KOHKPETHBIX BOIPOCOB M 33/a4 MO
oOpa3ity;

* IOTyCKaeT B OTBETE 0oJjiee ABYX TPYOBIX OIMOOK, KOTOPHIE HE MOXET UCIPABUThH JaXKe MPH
MTOMOIIX YYAIIUXCS U YIUTEIIS.
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

Atanacsn JI.C., byryzoB B.®., Kamommes C.b. u np. «Maremaruka: anrebpa u Hayana
MaTeMaTH4ecKoro aHanmmsa, reomerpus. ['eomerpus 10-11 kmacc: yue6. mans oOiieo0pa3oBaTeIbHBIX
opraHu3anuii: 0a30BbIil U yriyOieHHbI ypoBeHb». — M.: Ilpocsemienue, 2016.

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1. 3uB B.I., Meiinep B.M. [dumaktudeckue matepuanbl mo reomerpun mis 10 kmacca. — M.:
[Ipocsemuienue, 2004.

2. 3uB B.I., Meiinep B.M. JlugakTudeckue martepuaibl 1Mo reomerpuu s 11 kmacca. — M.:
[Ipocsemuienue, 2004.

3. 3uB B.I',, Meiinep B.M., baxanckuii A.Il. 3agaun mo reomerpuu miust 7 — 11 xmaccoB. — M.:
[Ipocsemuienue, 2004.

4. Caakan C.M., byryzoB B.®. Msyuenune reomerpuum B 10 — 11 kmaccax: Meroauueckue
pexkoMmeHaanuu K yueounky. Kuaura mis yaurens. — M.: [Ipocsemenne, 2003.

5. T'mazkoB 1O.A., FOguna U.U., byryzoB B.®. PaGouas terpaap. 10 xmacc. — M., IlpocBemenne,
2013.

6. [I'maszkoB lO.A., lOmura U.U., byry3oB B.®. Pabouas terpamp. 11 kmacc. — M., [Ipoceemenue,
2013.

7. JlutBunenko B.H. T'otoBumcs k EI'D. 10 kmacc. — M., [Ipocsemienue, 2011.

8. Jlutunenko B.H. 'otoBumcs k EI'D. 11 knacc. — M., [Ipocsemnienue, 2012.

9. ®emuenko JI.M., JlutBunenko [.H. Pa3sHoypoBHEBbIE 3amaHus JJIsi TEMAaTHYECKUX M HUTOTOBBIX
KOHTPOJIBHBIX pa0boT mo reomerpun. 10-11 xmaccst. — /1., 2008.

10. IMoremkun B.JI., TToremkuna JI.JI. I'eomerpus. 10 — 11 kmaccel. 3agauHuk — mpakTukym. — J1.,
2017r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://videouroki.net/
https://onlinetestpad.com/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBO 4acoB
Ne JlaTa DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
w/n Tema ypoka Beero KonTpoububie | [IpakTuyeckue H3yeHHs | pecypehl
padoTsbI padoTsbI
OcHoBHbI€ IpaBUIIa U300paKEHUS https://resh.edu.ru/subject/lesson/4756/
1 Ha PUCYHKE TIJIOCKOCTH, 1
MapajuieIbHbIX MPSMBIX
(OTpe3KoB), cepeIuHbI OTpE3Ka
[TonATHA cTepeoMeTpUn: TOUKA, https://resh.edu.ru/subject/lesson/4756/
npsiMast, TIIOCKOCTh,
NpoCTpancTBo. OCHOBHBIE PABIIA http://m.etodistv'.ru/'r.n/ﬁIes/view/prezentaciva dlya
2 H30GpaKeHIs Ha PHCYHKE 1 : sozdanlva. motivacii_k teme - .
izobrazhenie prostanstvennyh figur na_ploskosti
IJTOCKOCTH, MapajuieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTus: nepecekaronmecs https://resh.edu.ru/subject/lesson/4756/
3 IJTOCKOCTH, TIEPECEKAIOITUECS 1
npsMas U MIOCKOCTh;
MOJIYIIPOCTPAHCTBO
[TonsTus: nepecekaronyecs http://geometry2006.narod.ru/Lessons/10-
4 IJTIOCKOCTH, TIEPECEKAOIITUECS 1 11/3b.pptx
npsMas U MIOCKOCTh;
MOJIYIPOCTPAHCTBO
http://geometry2006.narod.ru/Lessons/10-
MHororpaHHuKH, U300paKeHHE 11/3a.pptx
5 MPOCTEMIINX TPOCTPAHCTBEHHBIX 1
¢buryp, HecyeCTBYIOIUX http://geometry2006.narod.ru/Lessons/10-
00BEKTOB 11/14d.pptx
6 MHOTOrPAHHHKH, H306PAKEHIE 1 http://geometry2006.narod.ru/Lessons/10-

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

IIPOCTEMIINX IIPOCTPAHCTBEHHBIX

¢buryp, HeCyIIeCTBYIOIUX
00BEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE

http://geometry2006.narod.ru/Lessons/10-

! CJIEJICTBHS U3 HUX 11/1.0ptx
AKCHOMBI CTEPEOMETPHH H TIEPBHIE http://geometry2006.narod.ru/Lessons/10-
8 CJIEJICTBHS U3 HUX 11/2.0ptx
AKCHOMBI CTEPEOMETPHUH U TIEPBHIE http://geometry2006.narod.ru/Lessons/10-
cneactBus u3 HUX. Criocoosl 11/1.pptx
9 3aJlaHus IPSIMBIX U TJIOCKOCTEH B
npocTtpanctBe. O603HaAUYCHUS
MPSMBIX U IJIOCKOCTEN
N300paxkenue ceuyeHnil mupamMuipl, https://resh.edu.ru/subject/lesson/4912/
Ky0a ¥ IpU3MBbI, KOTOPBIC
NPOXOAT Yepes ux pedpa. htt.p://metociisty.ru/m/files{view/zadachi na_postro
10 | HsobpaeHue nepeceycHus enie_sechenii_mnogogrannikov
MOJIYY€HHBIX MJIOCKOCTEH.
PackpammBanue nmocTpoeHHbIX
CEYECHMI pa3HbIMU LIBETaMU
N3obpaxenne ceUeHn MMpaMuIbl, https://resh.edu.ru/subject/lesson/4912/
Ky0a U MPU3MbI, KOTOpHIE
MPOXOJIAT yepe3 ux peéopa.
11 | U300pakeHue rnepeceycHus
MOJYYEHHBIX MIJIOCKOCTEH.
PackpamnBanue nocTpoeHHbIX
CEYEeHMI pa3HbIMH IIBETAMHU
N3o00paxkeHue ceuyeHnit mipamMuiebl, https://resh.edu.ru/subject/lesson/4912/
12 | xy6a 1 mpuU3MBbl, KOTOpBIE \

MPOXOIAT Yepe3 ux peodpa.
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http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

N300pakenue nepeceueHust
[IOJTy4EHHBIX IIJIOCKOCTEMN.
PackpammBanue oCcTpoOeHHBIX
CEYEHUI pa3HbIMU LIBETAMH

N3o00parkeHue ceueHit mupamMubl,
Ky0a ¥ PU3MBI, KOTOpPBIE
MPOXOJAT Yepe3 ux peéopa.

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

13 | M3oOpaxeHne nepeceyeHus

ITOJTY4EHHBIX IIJIOCKOCTEN.

PackpammBanue mocTpoeHHBIX

CEYECHMI pa3HbIMU LIBETaMU

MeTo1 CJIE/I0B VISl TOCTPOEHHS http://geometry2006.narod.ru/Lessons/10-
14 . 11/14d.pptx

CEUYCHHI

Merton cneoB sl MOCTPOEHUS http://geometry2006.narod.ru/Lessons/10-
15 | ceuenwmii. CBoiicTBa nepeceyeHumit 11/15b.pptx

MPSAMBIX U IJIOCKOCTEN

Merton cnenoB sl MOCTPOEHUS http://geometry2006.narod.ru/Lessons/10-
16 | ceuenmii. CBolcTBa NepeceYCHUI 11/15c.pptx

MPSIMBIX U IJIOCKOCTEH

[ToctpoeHue ceyeHuit B mupamue, http://geometry2006.narod.ru/Lessons/10-
17 KyOe 1o TpéM To4kaM Ha pEopax. 11/15d.pptx

Co3aHue BEIHOCHBIX YEPTEKEN U

3aMuch M1aroB MOCTPOCHUS

[ToctpoeHue ceyeHuit B mupamuie, http://geometry2006.narod.ru/Lessons/10-
18 KyOe 1o TpéM ToukaM Ha pEOpax. 11/15e.pptx

Co3nanne BBIHOCHBIX YEPTEXKEN U

3aMKCh IIaroB MOCTPOEHUS

[TocTpoenue ceuenuit B mupamu/e, http://geometry2006.narod.ru/Lessons/10-
19 | xy0e mo TpéM ToYKaM Ha pEébpax. 11/15e.pptx

CO3,[[aHI/Ie BBIHOCHBIX qepTexceI‘/'I )51
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https://resh.edu.ru/subject/lesson/4912/
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

3aIlMCh IIaroB NOCTPOCHU A

ITocTpoenue cedyeHnli B MMPaMHU/IE,
KyOe 1o TpéM Toukam Ha pébpax.

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

20 .
Co3znannie BBIHOCHBIX YEPTEKEH U
3aMuCh MIaroB MOCTPOCHUS
[ToBTOpEHME TUTAHUMETPHH:
21 Teopena 0 MpONOPUHOHATLHELX https://shkolkovo.net/theory/19
oTpeskax. [lomooue
TPEYrOJIHLHUKOB
[ToBTOpEHME TUTAHUMETPHH:
Teopema Menenas. Pacuersl B . ]
https://foxford.ru/wiki/matematika/teorema-
22 | ceueHHsIX Ha BEIHOCHBIX YepTeKax. menelaya
Ucropus pa3Butus miaHUMETPUN U
CTEPEOMETPUHU
93 KonTtponbHas padoTa "AKCHOMBI
crepeoMerpun. Ceuenus"
B3anmHoe pacnosnoxeHue npsMbIx http://geometry2006.narod.ru/Lessons/10-
B IIPOCTPAHCTBE. 11/5a.pptx
CKPEIIMBAIOIIHECS TIPAMBIE. http://geometry2006.narod.ru/Lessons/10-
24 11/5b.pptx
[Ipu3Haku CKpeIMBAIOIIUXCS
npsameix. [lapannenbHbie npsMblie B
MIPOCTPAHCTBE
Teopema 0 CylIeCTBOBAHUH U https://resh.edu.ru/subject/lesson/6065/conspect/1
€/IMHCTBEHHOCTH TIPAMOA 25650/
napajieIbHON TaHHOU MPSIMOH,
o5 MPOXOJAIIEH Yepe3 TOUKY

MPOCTPAHCTBA U HE JIeXKaIEl Ha
JAHHOW npsiMoit. JlemMma o
IEPECEUCHUH TTapaJuIeIbHbIX
MPSAMBIX IIOCKOCTBIO
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http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIEIbHbIX

https://interneturok.ru/lesson/geometry/10-
klass/parallelnost-pryamyh-i-ploskostej/parallelnye-

26 npambix. Teopema o pryamye-v-prostranstve-parallelnost-treh-pryamyh
CKPEIIUBAIOIINXCS MTPSMBIX
[TapannenpsHO€ MPOEKTUPOBAHUE. http://metodisty.ru/m/files/view/ugol mezhdu pry
OcHOBHBIE CBOMCTBA amoi_i_ploskostju
27 | mapaJIeIbHOTO TPOCKTUPOBAHUS.
N3obpaxenue pa3Hbix Guryp B
MapasieIbHON MPOEKIIUU
LenTpanbHas npoekuus. YTrou ¢ http://metodisty.ru/m/files/view/ugol mezhdu skre
28 | coHANpPaBIEHHBIMU CTOPOHAMH. chivajuchimisya pryamymi 2013 01 20
VYros Mexay npsMbIMU
3ajaun Ha JOKA3aTeIbCTBO U http://metodisty.ru/m/files/view/rasstoyanie mezh
HCCIIeIOBAHNE, CBSI3AHHBIC C du_skrechivajuchimisya pryamymi
29 PacIoNOKEHNEM MPSIMBIX B
MIPOCTPAHCTBE
[ToHsTHA: MapaJIIETbHOCTh NPSIMOi http://geometry2006.narod.ru/Lessons/10-
Y TUIOCKOCTH B IIPOCTPAHCTBE. 11/7a.pptx
30 [Ipu3zHak napamiebHOCTH TPSIMON
U miockoctu. CBoiicTBa
MapajuieIbHOCTH IPSIMOU U
IIJIOCKOCTH
I'eomeTrpuueckue 3agaum Ha http://geometry2006.narod.ru/Lessons/10-
BBIYMCIICHUE U JI0KA3aTeNIbCTBO, 11/7b.pptx
31 | cBsA3aHHBIE C MAPAUICIBHOCTHIO
MPSIMBIX U IJIOCKOCTEHN B
MIPOCTPAHCTBE
[Toctpoenue ceuenus, http://geometry2006.narod.ru/Lessons/10-
gp | MPOXOJBIIIETO HEPE3 TAHHYIO 11/12.pptx

MPSIMYIO Ha YEPTEkKE U
[apajuIeJIbHOTO APYTrOU MPSMON.
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http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

Pacuét oTHOIIEHUN

[TapamienpHas npoekuus,
MPUMCHCHUC IJI ITOCTPOCHU A

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

33 | ceucHwmit KyOa H MmapaiiesienuIesa.
CpoiicTBa napajienenuneaa u
MIPU3MBI
[TapannenpHbIE MITOCKOCTH. http://geometry2006.narod.ru/Lessons/10-
34 | [lpu3Haku MapayIeIbHOCTH IBYX 11/8a.pptx
IJIOCKOCTEMN
Teopema o mapajieIbHOCTH U http://geometry2006.narod.ru/Lessons/10-
€IMHCTBEHHOCTH IJIOCKOCTH, 11/8b.pptx
35 | mpoxo el yepe3 TOUKy, He
MPUHAJIECKAILYIO TaHHOMN
IIJIOCKOCTH U CJIJICTBHSA U3 HEE
CaolicTBa napauiesbHbIX https://resh.edu.ru/subject/lesson/6129/conspect/1
IJIOCKOCTEH: 0 MapauleIbHOCTH 31671/
36 | mpAMBIX TIEPECEUCHHS TIPH
MepeceyeH ! IByX MapajiesbHbIX
IJIOCKOCTEH TpeThen
CaolicTBa napajuiesibHbIX http://geometry2006.narod.ru/Lessons/10-
IJIOCKOCTEM: 00 0Tpe3Kax 11/8b.pptx
napajuieNbHbIX TPSIMBIX,
37 | 3aKITIOUYEHHBIX MEXKIY
napauieNbHBIMU IIOCKOCTSMU; O
MepeceyeHNH MPSMOU C IBYMsI
napayuieNbHBIMH IIOCKOCTAMU
38 HosTopenue: Teopema Iudaropa https://www.youtube.com/watch?v=m-6jaQpcrdQ
Ha TUIOCKOCTH
39 [ToBTOpEHME: TPUTOHOMETPUS https://foxford.ru/wiki/matematika/trigonometriya-

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

pryamougolnogo-treugolnika
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http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

CoiicTBa Ky0a 1 MPSIMOYTOJILHOTO

https://interneturok.ru/lesson/geometry/10-

40 klass/perpendikulyarnost-pryamyh-i-
fapajpreietutela ploskostejb/pryamougolnyy-parallelepiped
Brrunciienue yiH OTPE3KOB B _

41 | xyBe 1 MPAMOYFONBHOM https://resh.edu.ru/subject/lesson/7731/conspect/3

25367/
napajuieJenuIene
[TeprieHAMKYISAPHOCTD MPAMOMN U http://metodisty.ru/m/files/view/geom 10

42 mrockocTu. [Tpu3Hak
MEePIEHIUKYISIPHOCTH MPSMOUN 1
TTOCKOCTH
[TeprieHAMKYISAPHOCTH MPSIMOMN U http://geometry2006.narod.ru/Lessons/10-

43 | TocKoCTH. [pusHax 11/17a.pptx
MEePIEHIUKYIISIPHOCTH TIPSMOU U
TTOCKOCTH
TeopeMma o CyleCTBOBAaHUU U http://geometry2006.narod.ru/Lessons/10-
€/IMHCTBEHHOCTH TIPAMOIA, 11/17b.pptx

44 | mpoxonsIIei uepe3 TOUKy
MIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K TUIOCKOCTH

45 [InockoCcTH M EepHEeHIUKYISIPHbIC https://mathus.ru/math/sm.pdf
VM IIpSAMbIE B MHOTOI'PAHHHUKAX

16 [InockoCcTH M EepHEeHIUKYISIPHbIC https://mathus.ru/math/sm.pdf
UM TIpSIMbIE B MHOTOI'PAHHHUKAX
[IeprieHAUKYNSAp U HAKJIOHHAS. http://geometry2006.narod.ru/Lessons/10-

47 | TlocTpoeHHe MEPIECHAUKYIIIpa U3 11/18.pptx
TOYKH Ha MPSAMYIO
IlepnieHauKyNIAp U HAKJIOHHAS. http://geometry2006.narod.ru/Lessons/10-

48 | IlocTpoeHHe EepIEeHIUKYIIpa U3 11/18.pptx
TOYKHU Ha MPSAMYIO

49 | Teopema o TpEX MePHEHIUKYIIpAX https://wika.tutoronline.ru/geometriya/class/10/cht
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http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx

(mpsimast u oOpaTHasi)

o-nuzhno-znat-o-teoreme-o-treh-perpendikulyarah

Teopema o TpEX nepHeHAMKYIApax

https://wika.tutoronline.ru/geometriya/class/10/cht

50 (mpsmas 1 o6paTHas) o-nuzhno-znat-o-teoreme-o-treh-perpendikulyarah
51 Yroa Mmexay CKpelBaroIMMUCS https://resh.edu.ru/subject/lesson/6133/conspect/2
MPSIMBIMH 72667/
[Touck neprneHauKyISIpHBIX https://ypok.pd/library/perpendikulyarnie_pryamie_
52 | IpsAMBIX C TIOMOIIBIO v_prostranstve_parallel_191829.html
MEePIEHUKYIISPHBIX ITOCKOCTEN
http://geometry2006.narod.ru/Lessons/10-
53 | OpToroHansHOE MPOCSKTHPOBAHUE 11/22b.pptx
[TocTpoenue ceuenuii kyoa, http://metodisty.ru/m/files/view/postroenie_sechen
g | PHIMEL IPAaBUILHON MTUPAMHUJIBI C ii_mnogogrannikov
MTOMOTIIHIO0 OPTOTOHAIILHOM
MPOEKIUU
[TocTpoenne ceuenuii kyoa, http://geometry2006.narod.ru/Lessons/10-
55 MPU3MBbI, TPABUJIBHOW MUPaMUJIbI C 11/22b.pptx
MOMOIIBIO OPTOTOHAJILHOM
MPOEKIUU
CummMeTpus B MPOCTPAHCTBE https://school.infourok.ru/videouroki/e43419c3-
OTHOCHTEIEHO ILIOCKOCTIL 2b06-49a7-999f-bf9c9da18071
o0 [InockocTn cummeTpuii B
MHOTOTI'paHHUKaX
[Ipu3Hak neprneHauKyIIpHOCTH https://wika.tutoronline.ru/geometriya/class/10/kak
57 | npsAMOii ¥ IJIOCKOCTH KaK -vyyavit-priznaki-perpendikulyarnosti-pryamoj-i-
CJIEACTBUE CUMMETPUH ploskosti
IIpaBUIIbHBIE MHOTOI'PAHHUKHU. http://geometry2006.narod.ru/Lessons/10-
58 | Pacuér paccTosiHMIf OT TOUKH JI0 11/20d.pptx
TJIOCKOCTH
59 | [IpaBHIIbHBIE MHOFOTPAHHHKH. http://geometry2006.narod.ru/Lessons/10-

11/20e.pptx
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http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx

Pacuér paccTosiHuil OT TOUKH 10
IUIOCKOCTH

Crnioco0bl OIyCTHTH
MEPIECHAUKYIISAPBI: CAMMETPUS,

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

60 CABUI TOYKH I10 NTapaJLIEIbHOU
pAMOM
61 CnBur 1o HenmapayIeIbHOU https://kpfu.ru/staff_files/F2020188451/Ganeeva_2
MPAMOM, U3BMEHEHNE PACCTOSHUI 012_matematika_dlya_shkolnikov.pdf
KonTponsnas padora "B3aumHoe
62 | pacnoJsiokeHHe MPSIMBIX U
IJTOCKOCTEN B MpoCTpaHcTBe"
[ToBTOpEHME: Yyroa MEXKIY http://geometry2006.narod.ru/Lessons/10-
MPSIMBIMHU Ha TIIIOCKOCTH, 11/16a.pptx
63 | TpurOHOMETpHS B TIPOU3BOJIHHOM
TpEeyrojbHUKE, TeOpeMa
KOCHHYCOB
[ToBTOpEHME: YrOa MEKIY https://mathus.ru/math/lla.pdf
64 | CKpemMBaIOIIUMHUCS TPSIMBIMH B
MIPOCTPAHCTBE
['eoMeTpuueckue MeTO b1 http://geometry2006.narod.ru/Lessons/10-
65 | BBEIYUCIICHHS yIJla MEXIY 11/16d.pptx
MPSIMBIMUA B MHOTOTDaHHHKAX
JIByrpanssiii yroj. CBONCTBO http://geometry2006.narod.ru/Lessons/10-
66 | TUHEIHBIX YTJIOB ABYTPAaHHOTO 11/21a.pptx
yria
[IepnieHAMKYISAPHBIE TIIIOCKOCTH. http://geometry2006.narod.ru/Lessons/10-
67 | CBoiicTBa B3aNMHO 11/22a.pptx
MEePIEHANKYIISAPHBIX ITOCKOCTEN
TTpH3HAK MepHeH KYIAPHOCTH https://interneturok.ru/lesson/geometry/10-
68 klass/perpendikulyarnost-pryamyh-i-

IJIOCKOCTEM; TEOpEMA O IPSIMOM

ploskostejb/priznak-perpendikulyarnosti-dvuh-
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http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

IIEPECEYCHU IBYX IITIOCKOCTEN
NEPIEHIUKYIIAPHBIX TPEThEN
IIJI0CKOCTH

ploskostey

IIpssMOyroIbHBIN
napajesenunes; Kyo; u3sMepeHus,

https://resh.edu.ru/subject/lesson/7731/conspect/3
25367/

69 CBOMCTBA MPSMOYTOJIBHOTO
napajieienurena
Teopema o guaroHayu https://obrazovaka.ru/geometriya/diagonal-
IPAMOYTOJIEHOTO pryamougolnogo-parallelepipeda-formula.html
70 napajuieJienumnesa u CIeCTBUE U3
HEE
CrepeomeTpuyeckue u https://multiurok.ru/id64610336/
71 | MPHKIATHEIE 3a/a4H, CBASAHHEIS
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX U MJIOCKOCTH
[ToBTOpEHME: CKPEIIMBAIOIIUECS https://infourok.ru/prezentaciya-po-geometrii-na-
25 npsAMEbIe, apaienbHbIe temu-skreschivayuschiesya-pryamie-1307397.html
IIJIOCKOCTH B CTaHJAPTHBIX
MHOT'OTPaHHUKAX
[Tapa mapannenbHbIX IIOCKOCTEH https://urok.1sept.ru/articles/614270
Ha CKPELIMBAIOIINXCA MPAMBIX,
73 | pacCTOSIHHE MEXTy
CKPELIMBAIOIINMUCS IPSIMBIMU B
MIPOCTBIX CUTYALUAX
Paccrostnue ot TOUKH 10 http://geometry2006.narod.ru/Lessons/10-
74 | IUIOCKOCTH, pacCTOSIHUE OT MPSMOM 11/20d.pptx
JI0 TUIOCKOCTH
Beruncnenue paccTosHUN MEX Y http://geometry2006.narod.ru/Lessons/10-
75 | CKpeLIMBarOIIUMUCS MPSIMBIMU C 11/20f.pptx

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

IIJIOCKOCTH

TpéxrpaHHblid yroj, HEpaBeHCTBA
JUIsl TPEXTPaHHBIX YIiIoB. Teopema

https://resh.edu.ru/subject/lesson/6063/conspect/2
1119/

76
[Tudaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB Il TPEXTPAHHOTO yria
DneMeHTHl chepruecKoi https://ru.anyquestion.info/a/sfericheskaya-
77 | reomeTpuu: reoie3nUECKUe IMHUH geometriya-v-10-klasse-izuchaem-osnovnye-
Ha 3eMmie ponyatiya-i-primenyaem-ih-v-zadachah
78 KonTponsnas padora "Yrisl u
paccrosHus"
79 Cucremaru3zanus 3HaHUN
"MHOrOrpaHHUK U €ro 3J1€MEHTHI"
TMupamua. Buas! mHpaMiL. http://geometry2006.narod.ru/Lessons/10-
80 [IpaBunbHas nupamuia 11/24.pptx
81 [Tpusma. [Ipsimas u HakJIOHHAA https://resh.edu.ru/subject/lesson/5443/conspect/2
npu3sMsl. [IpaBuabHas Ipu3Ma 1269/
[Ipsmoit nmapamnenenunen, https://shkolkovo.net/theory/96
82 | mpsAMOYTOJIbHBIN NapaJlJIeIeTUIe]I,
KyO
83 Brinykiibie MHOTOTpaHHUKH. https://studgp}edia.ru/3_206028_vipuk|ie—
Teopema Diinepa mnogogranniki-teorema-eylera.html
http://geometry2006.narod.ru/Lessons/10-
Brlinykibie MHOTOTpaHHUKH. 11/27a.pptx
84 | Teopema itniepa. Ipasuiesic 1 http://geometry2006.narod.ru/Lessons/10-
MOJIYITPaBUIIbHBIE MHOTOTPAaHHUKHU 11/28.pptx
85 KonTtponsHas padorta
"MHororpaHHuKu"
86 | IloHsATHe BeKTOpa Ha MJIOCKOCTHU U http://geometry2006.narod.ru/Lessons/10-
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http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx

B [IPOCTPAHCTBE

11/9a.pptx

http://geometry2006.narod.ru/Lessons/10-

87 | Cymma BEeKTOpOB 11/9b.pptx
https://resh.edu.ru/subject/lesson/4758/conspect/2

88 | PazHocTh BEKTOpOB
1647/
https://wika.tutoronline.ru/geometriya/class/10/osn

89 | [IpaBmio mapaymienenumnea ovnye-svedeniya-o-slozhenii-vektorov-po-pravilu-
parallelepipeda
https://interneturok.ru/lesson/geometry/10-

90 | YMHOXEHHE BEKTOpa Ha YHCIIO klass/vektory-v-prostranstve/slozhenie-i-vychitanie-
vektorov-umnozhenie-vektora-na-chislo

Paznoxenue BexTopa mo 6azucy https://interneturok.ru/lesson/geometry/10-
91 | TpE€Xx BEKTOPOB, HE JISKAIINX B klass/vektory-v-prostranstve/razlozhenie-vektora-
OJIHOH TNIOCKOCTH po-tryom-nekomplanarnym-vektoram-zadachi
https://resh.edu.ru/subject/lesson/5723/conspect/1

92 | CkansipHO€ NIPOU3BENICHUE

49166/
Brruncienue yrina Mexmay https://zaochnik-
93 com.com/spravochnik/matematika/vektory/nahozhd
BEKTOpPaMHU B IPOCTPAHCTBE _ o )
enie-ugla-mezhdu-vektorami-primery-i-reshen/
https://school.kco27.ru/wp-

94 | Ilpocreiiimue 3a1a4u ¢ BEKTOpaMu content/uploads/10_BeKTopbl-B-NpOCTPaHCTBE.-
MeToa-KoopanHaT-B-npoctpaHcrse. pdf
https://school.kco27.ru/wp-

95 | IIpocreiimume 3a1a4u ¢ BEKTOpaMu content/uploads/10_BeKTopbl-B-NpOCTPaHCTBE.-
MeToa-KoopanHaT-B-npoctpaHcrsee. pdf
https://school.kco27.ru/wp-

96 | [Ipocreiimme 3aAa4u C BEKTOpaMu content/uploads/10_BeKTopbl-B-NPOCTPAHCTBE.-
MeToa-KoopanHaT-B-npoctpaHcrse. pdf

97 | Ilpocreiimme 3aAa4u C BEKTOpaMu https://school.kco27.ru/wp-
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http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx

content/uploads/10_BeKTopbl-B-NPOCTPaHCTBE.-
MeToa-koopauHaT-B-npocTpaHcTee.pdf

O0001IeHHE U CUCTEMATU3ALIUS

http://56bits.ru/materials/geometriya/10/zaklyuchit

98 . 1
3HAHUU elnoe
99 O000111eHNE ¥ CUCTEMATHA3ALIMS 1 http://56bits.ru/materials/geometriya/10/zaklyuchit
3HaHUH elnoe
100 | MtoroBast KOHTpOJIbHAS paboTa 1
101 | UtoroBast KOHTpOJIbHAST paboTa 1
OGOGIICHEE 1 CHCTEMATH3AIHS http://56bits.ru./materiaIs/geometriya/lo/zakIyuchit
102 AR 1 elnoe-povtorenie-kursa-geometr/reshenie-zadach-
po-teme-mnogogranniki/
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KJIACC

KoaudecTBO 4acoB

Ne JlaTa
. Tema ypoka B Koutp. | IIpakr. A — DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE PeCypChl
cero
pabotnl | Pa6.
[ToBTOopenue temsl "KoopauHatsl https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
1 BEKTOpA HA TIOCKOCTH 1 B 1 sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-
npocTpancTee” ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
TToBTopenne Tems "CRanspHOe https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
2 DOM3BEICHIC BEKTODOR" 1 sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-
p 2 p mezhdu-vektorami-skaliarnoe-proizvedenie-9283
TToBTOperHe TeMb! "BEMuCTEHNe YTt https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
3 MEKILY BeKTODAMI B IDOCTDAHCTRS" 1 sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-
Ly p pocTp mezhdu-vektorami-skaliarnoe-proizvedenie-9283
IloBTOpeHMEe TEMBI "YpaBHEHHE IIPSIMOH,
4 p g p " p 1 https://studfile.net/preview/6162211/page:3/
MPOXOJIAIIEH YepPE3 ABE TOUKHU
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1 https://zaochnik-com.com/spravochnik/matematika/prjamaja-
YpaBHEHUE IIOCKOCTH B OTPE3Kax ploskost/uravnenie-ploskosti-v-otrezkah/
5 YpaBHeHUE MIOCKOCTH, HOpMaJlb, 1 https://zaochnik-com.com/spravochnik/matematika/prjamaja-
YpaBHEHHE IUIOCKOCTH B OTPE3KaX ploskost/uravnenie-ploskosti-v-otrezkah/
https://zaochnik-
7 BekTopHoe npousseneHue 1 ) ) ) )
com.com/spravochnik/matematika/vektory/vectornoe_proizvedenie/
JInHeliHBIe HEpAaBEHCTBA, JIMHEHHOE
8 p 1 https://studfile.net/preview/4441069/page:29/
MPOTrpaMMHUPOBAHUE
JInHeliHBIe HEpAaBEHCTBA, JINHEHHOE
9 p 1 https://studfile.net/preview/4441069/page:29/
MIPOrpaMMHUPOBAHUE
AHanuTHYECKUE METO bl pacuéra yria
10 ABLP yr 1 https://studfile.net/preview/8828652/page:10/
MEXY IIPSAMBIMU B MHOTOTPAHHUKAX
AnanuTudyecKkue METOIbI pacuéTa yria
11 BLP yr 1 https://studfile.net/preview/8828652/page:10/

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

@opMyita pacCTOSIHUSA OT TOYKH J10

https://zaochnik-com.com/spravochnik/matematika/prjamaja-

12
IUIOCKOCTU B KOOpAUHATaxX ploskost/rasstojanie-ot-tochki-do-ploskosti/
HaxoxaeHne pacCTOsSHHI OT TOYKH JI0
13 p https://studfile.net/preview/5997341/
IJIOCKOCTH B KyOe
HaxoxaeHne pacCTOsSHUI OT TOYKH JI0
14 p . https://studfile.net/preview/5997341/
IJTOCKOCTH B MTPABWJIBHOM MUPaAMHUJIE
15 KonTponbnas paborta "AHanuruyeckas
reoMerpus"
CeueHnst MHOTOTPaHHUKOB:
16 p https://resh.edu.ru/subject/lesson/4912/conspect/23572/
CTaHJIapTHbIE MHOTOTPaHHUKH
17 Ceuenunss MHOTOTPAaHHUKOB: METO/T https://infourok.ru/prezentaciya-po-geometrii-na-temu-metod-
CIEIIOB sledov-3550851.html
CedeHusi MHOTOIPaHHUKOB:
18 | cranmapTHBIC TUIOCKOCTH, TIEPECEUCHUS https://urok.1sept.ru/articles/212754
MPSAMBIX U IIOCKOCTEHN
19 [TapannensHbIe NPSAMBIE U TJIOCKOCTH: https://resh.edu.ru/subject/lesson/6065/
rapajuieIbHbIE CEYEHUS
20 [TapannensHble NPAMBIE U TJIOCKOCTH: https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-
pacy€r OTHOLICHUI ploskosti-i-pryamoy
ITapannenbHbIe TPSAMBIE U TIOCKOCTH: . ) ) )
https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-
21 | yrael MEXKIY CKPELMBAIOIIUMUCS -
ploskosti-i-pryamoy
MPSIMBIMU
[IeprienauKynsApHBIE IPSAMBIE U https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-
TIIOCKOCTH: CTaHAApPTHBIE Maphl prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-
22 : . s .
MEPIIEHANKYISIPHBIX INIOCKOCTEN U priamoi-i-ploskosti-12048
MPSAMBIX, CHAMMETPUU MHOTOTPAHHUKOB
IlepnenquKyIsApHbIE IPAMBIE U https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
23 | MIOCKOCTH: TEOpeMa O Tpex sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-

NEpICHAUKYJIApax

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

[lepnenuKyssipHbIE IPSAMBIE U

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

24 | IOCKOCTH: BBIUMCJICHUS JUIMH B
MHOTOTpaHHUKAX
25 5122:25::;:}'1;;15;1 Z)IZ;MWH TUISL https://interneturok.ru/I?sson/geometry/s-
N klass/ploschad/povtorenie-temy-ploschad
TJI0IA IeH, COOOpaKEeHHSI O 100U
26 EI?(?:ZS::JI::I:II/TIJ(I(());I,I ZJ)IOI/;M}IJIH TS https://interneturok.ru/lesson/geometry/8-
N klass/ploschad/povtorenie-temy-ploschad
TJI0MA IeH, COOOPaKEeHHMSI IO 100Us
HosTopenne: nomay https://interneturok.ru/lesson/geometry/8-
27 | MHOTOYTOJIBHUKOB, ()OPMYIIBI JUTSI )
N klass/ploschad/povtorenie-temy-ploschad
TJI0IA IeH, COOOPaKeHHMSI 0 100US
[Inomany ceyeHnii MHOTOrPaHHUKOB: https://resh.edu.ru/subject/lesson/6018/
28 | uiomaau MOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHHUS MO00Us
[Inomany ceyeHUit MHOTOrPaHHUKOB: https://resh.edu.ru/subject/lesson/5443/
29 | oma M NOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS IO00Us
Kontponbras padota "[loBropeHue:
30 | MHOTOTPaHHHMKH, CEYCHHS
MHOTOI'PaHHUKOB"
31 O06BéM Tena. O6beM NPSIMOYTOJILHOTO http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
napajienenumnena
32 3anaun 00 yaBoeHHH KyDa, 0 KBaJpaType https://nsportal.ru/ap/library/drugoe/2013/06/14/tri-znamenitye-
Ky0a; O TPUCEKIIUU yTiia zadachi-drevnosti
CrepeomeTpuiecKkue 3a/1auu, CBI3aHHbIE https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-
33 | ¢ 00bEMOM MPSAMOYTOIHHOTO zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-

Mapajiiejacnuieaa

reshenie-zadach/povtorenie-reshenie-prostyh-zadach-po-
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https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx

stereometrii

HpI/IKJIaZ[HI)IC 3aga4u, CBA3aHHBIC C

https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-
zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-

34 | BrrauCHCHHCM 00BEMA IPAMOYTOILHOTO reshenie-zadach/povtorenie-reshenie-prostyh-zadach-po-
TapalIICICIMIIena stereometrii

35 | O6BEM mpsMol mpHaME! http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC https://resh.edu.ru/subject/lesson/5629/

36 | c BEIYHCIICHHEM 00BEMOB MPSIMOI
MPU3MBI

37 [Ipuknagnbie 3a1a4u, CBSI3aHHBIE C https://infourok.ru/tipovie-zadachi-po-geometrii-na-temu-obyom-
00BEMOM MPSAMOI MPU3MBI prizmi-klass-1851865.html
Brruucienrne 00bEMOB TEN ¢ IIOMOILBIO https://resh.edu.ru/subject/lesson/4046/

38 | onpenenénHoro uHTErpana. OouéM
HAKJIOHHOU MPU3MBI
Brorancierne 006EMOB TEJT ¢ TOMOIIBIO

39 | onpenenénHoro uHTerpana. OobéM https://resh.edu.ru/subject/lesson/4046/conspect/23206/
MUPAMUIBI
dopmyiia 00bEMa TUPaAMUIBL.

40 | OtHomeHue 00BEMOB MTUPAMUJ] C OOIIIHM https://foxford.ru/wiki/matematika/volume-piramida
yIoM
dopmyna 00bEMa MUpaMUIBL.

41 | OrHomeHue 00bEMOB MUPAMU/I C OOIITUM https://foxford.ru/wiki/matematika/volume-piramida
YTJIOM

42 CrepeomeTpuiecKue 3a/1auu, CBI3aHHbIE https://infourok.ru/opornie-konspekti-po-geometrii-obem-
¢ 00BbEMaMK HAKIIOHHOW TTPU3MBI naklonnoy-prizmi-klass-3029333.html

43 CrepeomeTpuiecKkue 3a/1auu, CBI3aHHbIC https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-
¢ 0ObEMaMH MUPaMUIbI piramida-2839258.html

44 | Tlpuknaanelie 3agauud 1o TeMe "O0bEMBI https://davay5.com/z.php?theme=obyom-naklonnoy-prizmy-

59



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

Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHON
IIPU3MBI

piramidy-i-konusa-3&a=atanasyan_10_klass&g=obemy-tel

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

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

45 Ten", cBsi3aHHbIE C 00BEMOM TTUPAMUIBI piramidy-i-konusa-3&a=atanasyan_10_klass&g=obemy-tel

16 [Ipumenenne 00bEMOB. Briuncnenue https://multiurok.ru/index.php/files/nakhozhdieniie-rasstoianiia-ot-
paccTosiHUs A0 IIOCKOCTH tochki-do-ploskos-1.html

47 Kontponbhas padota "O0bEM
MHOTOTpaHHHUKa"
HunmHaprdeckas NOBEPXHOCTb, http://geometry2006.narod.ru/Lessons/10-11/11/2 4 a.pptx

48 | oOpasyromue MIHHIPHISCKOM
MMOBEPXHOCTH

49 Humaap. [psimoit kpyroBoul HUIUHAID. https://wika.tutoronline.ru/ggometri.ya!/class/l.1./osnovnye-svedeniya-
ITnomas MOBEPXHOCTH HUIMH/PA o-geometricheskoj-figure-czilindr

50 KOHquCKafI MOBEPXHOCTE, 06pasyiomue https://resh.edu.ru/subject/lesson/4903/conspect/22645/
KOHUYECKOU moBepxHOCTH. KoHyC

51 CedeHue KOHyca IMIOCKOCTHIO, https://multiurok.ru/index.php/files/konus-secheniia-konusa-
MapajieIbHOMN IIIOCKOCTH OCHOBAHUS ploskostiami-urok-po-geomet.htmi

52 Yeeutuubili KOH_,yC' Hsobpaxerne https://foxford.ru/wiki/matematika/usechyonnyj-konus
KOHYCOB M YCEYEHHBIX KOHYCOB

53 [Tnomaape 60KOBOY MOBEPXHOCTH H https://interneturok.ru/lesson/geometry/11-klass/btela-vraweniya-
MIOJIHOW NMOBEPXHOCTU KOHYCa b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa

54 [Tnomanpe 60KOBOY MOBEPXHOCTH U https://interneturok.ru/lesson/geometry/11-klass/btela-vraweniya-
MIOJIHOW NMOBEPXHOCTU KOHYCa b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
CrepeomeTpuueckue 3a1auu Ha

55 JI0Ka3aTE€IbCTBO U BEIYMCIICHHE, https://multiurok.ru/files/mietodichieskaia-razrabotka-
IIOCTPOCHUEM CEYEHUN LIWIINH/PA, praktichieskogho-za-23.html
KOHYCa

56 CrepeomeTrpuueckue 3a1a4 Ha https://multiurok.ru/files/mietodichieskaia-razrabotka-

A0Ka3aTCJIbCTBO U BBIYUCIICHUC,

praktichieskogho-za-23.html
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http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx

IIOCTPOCHUEM CEUYECHUN LUIIMHIPA,
KOHYCa

HpI/IKJIaZ[HI)IC 3aJa44, CBA3aHHBIC C

https://nsportal.ru/shkola/geometriya/library/2018/04/14/obyom-

57
[JIMHAPOM tsilindra-reshenie-prikladnyh-zadach
58 [Ipuxnaaneie 3a1a4u, CBSI3aHHBIE C https://nsportal.ru/shkola/geometriya/library/2018/04/14/obyom-
IJINHIAPOM tsilindra-reshenie-prikladnyh-zadach
59 | Cdepa u map https://resh.edu.ru/subject/lesson/4034/
[Tepeceuenue cdepsl U mapa ¢ ] ] ] ] )
https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-
60 | murockoctrio. Kacanue mapa u chepsr
kasatelnaya-ploskost-k-sfere-5753043.html
MJIOCKOCTRI0. B u n3o0pakenue mapa
Ilepeceuenue chepsnl 1 mapa c
P Pep P https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-
61 | mnockocthio. Kacanue mapa u cepbl
kasatelnaya-ploskost-k-sfere-5753043.html
IJIOCKOCTRI0. B 1 n3o0pakenue mapa
Vpasuenue cdepsl. [Inomans chepn u
62 p . bep manms cep https://vseoworde.ru/vychisleniya/sfericheskij-segment
e€ yacteun
https://intellect.icu/simmetriya-shara-i-simmetriya-sfery-
63 | Cummetpust cdepsl U 1mapa _ .
simmetrichnost-3502
CrepeomeTpuyeCcKHe 3a/1auu Ha
64 JI0Ka3aTE€JIbCTBO U BEIYMCIICHHUE, https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-
CBSI3aHHBIE CO c(pepoii u mapom, po-teme-s.html
MOCTPOCHUEM UX CEUCHHUH IIJIOCKOCThIO
CrepeomeTpuyeCcKue 3a/laud Ha
65 JI0Ka3aTE€IbCTBO U BEIYMCIICHHUE, https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-
CBsI3aHHBIE CO C(epoi U MIapoM, po-teme-s.html
IIOCTPOEHUEM UX CEUEHUH IIJIOCKOCTHIO
66 [IpuknagHele 3a1auu, CBA3aHHBIE CO https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-sfera-
cdepoit u mapom shar-2832306.html
67 | IToBTOpeHue: OKPYKHOCTD Ha IJIOCKOCTH, https://resh.edu.ru/subject/lesson/2036/main/
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https://resh.edu.ru/subject/lesson/4034/

BBIYHUCJICHUA B OKp}/)KHOCTI/I, CTaHI[apTHBIC
nonoous

68

Paznuynble KoMOMHAIIMK TE BpAIlCHUS U
MHOT'OTPaHHUKOB

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

69

3anauu 1o reMe "Tena u NOBEpXHOCTH
BpaieHus"

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

70

3anauu 1o reMe "Tena u NOBEpXHOCTH
BpaieHus"

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

71

Kontponbhas pabora "Tena u
MIOBEPXHOCTH BpaleHUs"

72

O06bpéM mmHapa. Teopema 06 00bEMeE
MPSAMOro HUIUHAPA

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

73

Brruncienne 00bEMOB TEII C ITOMOIIBIO
ornpenenéHroro uaTerpana. O0bpEM KoHyca

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

74

ITromany GOKOBOH M IIOJIHOI
MOBEPXHOCTH KOHYCa

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

75

CrepeoMeTpriecKHUe 3a/1a4H, CBSI3aHHBIE C
BBIUUCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCa

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

76

[Tpuknamasie 3anaun o Teme "OO0BEMBI 1
IJIOIAJIM TIOBEpXHOCTEH Ten"

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

77

OO0BEM 11apa U MapoBOro CEKTopa.
Teopema 06 00bvEme mapa. [Tnomans
cdepbl. CTepeoMeTpryuecKre 3a1a4u,
CBSI3aHHBIE C BLIYMCIIEHHEM 00HEMOB
mapa, mapoBOro CErMEHTa U IIapOBOT0
CeKTOpa

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

78

[Tpuknagasie 3agauun o Teme "O0bEMBI
Ten", cBsI3aHHbIE ¢ 00BEMOM IlIapa u
momazsio cheprbl. COOTHOMICHUS MEXKTY

http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
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https://resh.edu.ru/subject/lesson/4910/
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

MJIOMIA/IMU TTIOBEPXHOCTEH B 00bEMaMHU
MOJTOOHEIX TEl

[TonoOHBIE TeMa B MPOCTPAHCTBE.
N3menenune o0bE€Ma ipu mogoouu.

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

79 | CrepeomeTpuyecKue 3aa49u, CBI3aHHBIC C
.. . 5234553.html
BBIUUCIICHHEM 00BEMOB TEJT ¥ ILJIOIIACH
MOBEPXHOCTEMN
80 Kontponsnas padora "[1nomanu
MTOBEPXHOCTH B OOBEMBI KPYTJIBIX TENT"
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
JIBrokeHus mpoctpancTBa. OTOOpakeHUSI. . : .
sistema-koordinat-v-prostranstve-metod-koordinat-
81 | [IBwkenus u paBeHCTBO (uryp. Oo6mme . R ) .
N N 10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-
CBOMCTBA JIBHIKCHHIA
12444/re-173fee54-d497-47c1-82el-e1a0a0d883e2
Buzbl aBmkeHuil: TapauiebHbIH epeHoc, https://interneturok.ru/lesson/geometry/11-klass/bmetod-
82 | meHTpanIbHAs CUMMETPUS, 3epKaTbHas koordinat-v-prostranstveb/dvizhenie-i-podobie-v-prostranstve-
CUMMETPHSI, TOBOPOT BOKPYT MPSIMO# profilnyy-uroven
83 ITpeobpasoBanust mogoous. [Tpsmas u https://lc.rt.ru/classbook/matematika-11-klass/metod-koordinat-
cdepa Diinepa v-prostranstve-profilnyi-uroven/5970
I'eomeTpuyeckue 3a1a4u HA IPUMEHEHHE
84 P A p https://resh.edu.ru/subject/lesson/2517/main/
JIBYKEHUS
85 KonTponbsHas pabora "Bekrops! B
npocTpaHcTae”
Oo6oo6maromiee moproperue 11 moHaTuii u
MeTo10B Kypca reomerpuu 10—11 kmaccos,
86 | cucremaru3anus 3HAHUM: https://ege.sdamgia.ru/
"TlapannenbHOCTh MPSIMBIX M IJIOCKOCTEH
B MpoCTpaHCcTBe"
O6o6maroniee nopropenue 11 nouaruit u
87 | meromoB kypca reometpun 10—11 Kimaccos, https://ege.sdamgia.ru/

cucTeMaTtu3anus 3HaHui: "BekTtopsl B
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npocTpaHcTee”

88

O6o6maromiee nmopropenue 11 nouaruit u
MeTOJ0B Kypca reoMerpun 10—11 xnaccos,
cucreMarusanus 3HaHui: "BekTopsl B
npocTpaHcTse”

https://ege.sdamgia.

ru/

89

Ob6o0maroniee noproperue 11 nousruit u
MeTOJ0B Kypca reomerpun 10—11 knaccos,
cucremaruzanus 3HaHui: "O0bem
MHOIOrpaHHMKaA"

https://ege.sdamgia.

ru/

90

Ob6o0maromiee nosroperne 11 nonsaruit u
MeTOJ0B Kypca reomerpun 10—11 knaccos,
cucremaruzanus 3HaHui: "O0bem
MHOIOrpaHHHKaA"

https://ege.sdamgia.

ru/

91

O6o6maromiee mopToperue 11 moHATHi 1
MeTo10B Kypca reomerpuu 10—11 kmaccos,
cucremaTtuzanus 3Hanui: "[lnomanu
TTOBEPXHOCTH B O0BEMBI KPYTJIBIX TENT"

https://ege.sdamgia.

ru/

92

O6o06maromiee mopToperue 11 moHATH 1
MeTo/10B Kypca reomerpuu 10—11 kmaccos,
cucteMaru3anus 3Hanmit: "Ilnomamn
MTOBEPXHOCTH B O0BEMBI KPYTJIBIX TENT"

https://ege.sdamgia.

ru/

93

HroroBas koHTponbHast padora

94

HroroBas koHTponbHast padora

95

[ToBTOpEeHUE, 0000IICHNE U
CcUCTEMAaTU3alus 3HAaHUH

https://ege.sdamgia.

ru/

96

Uctopust pa3BuTHS CTEPEOMETPUH KaK
HayKU U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://ege.sdamgia.

ru/

97

I/ICTOpI/IH Pa3sBUTUA CTCPCOMCTPHU KaK

https://ege.sdamgia.

ru/
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HAayKH U €€ pOJib B Pa3BUTHU COBPEMEHHBIX
UH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Ucrtopust pa3BuTHUs CTEPEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://ege.sdamgia.ru/

99

Uctopust pa3BuTusi cTepeoMeTpru Kak
HAYKH U €€ pOJIb B pPa3BUTHU COBPEMEHHBIX
WH>KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT Ui

https://ege.sdamgia.ru/

100

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAYKH U €€ pOJIb B pa3BUTHUU COBPEMEHHBIX
MH>XEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH

https://ege.sdamgia.ru/

101

Uctopust pa3BuTHs CTEPEOMETPUH KaK
HayKU U e€ pojib B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://ege.sdamgia.ru/

102

Uctopust pa3BuTHs CTEPEOMETPUH KaK
HayKU U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://ege.sdamgia.ru/

OBILEE KOJIMYECTBO YACOB 110
IMTPOI'PAMME

102

65




£ = - et ettt ittt et - .
RS A S
b ¥ =

' B 1aHHOM I0KYMEHTE IPOHYMEPOBAHO 1 NPOUIHTO
:

m& N « Ex&%%\%\@v\n\-&u\w\m\. &QE& b

C.B.Kekum

.\- st.....,, .b.i
G, 2293000585 3

;,me\mmzww.mm . /
/



