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INOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma no npeamety «I'eomeTpusky Ha ypoBHE CpEAHETO OOIIETo
oOpa30oBaHUs COCTaBJI€Ha Ha OCHOBE MoJjiokeHUil n TpeboBaHuil Kk pe3ysibTaTam
OCBOCHMSI OCHOBHOM  0O0Opa3oBaTENbHOW MpPOrpaMMbl  CpPEAHEr0  0OIero
oOpa3oBaHus,  MNpeACTaBiIeHHbIX B  DejepalibHOM  ToOCyAapCTBEHHOM
oOpa3oBaTeILHOM CTaHJaapTe cpeaHero ooémero obpasoBanus (IIpukas
MunucrepctBa npocsenieHust Poccuiickoit ®@eneparuu ot 12.08.2022 Ne 732 «O
BHECEHUM U3MEHEHUN B (elnepalbHblil TOCYJapCTBEHHBINH 00pa30BaTeNIbHBIMN
CTaHAApT CpeaHero obuiero oOpa3oBaHMs, YTBEPXKACHHBIA  MPUKA30M
MunucrepctBa oOpa3oBanus u Hayku Poccuiickoii @enepanuu ot 18.05.2023
noo Ne 371), denepanpHoit paboucii mporpaMmbl  YIIAYOJIEHHOIO  YPOBHS
usyueHus: ydeOnoro mnpeamera «l'eomerpusi» (10-11 kmacc), OOIT COO wu
yueOHoro twiana ['BOY COHI Ne 30 r. Ceb3panb, a Takke Ha OCHOBE
XapaKTepUCTHKU  IUTAHUPYEMBIX  PE3yNbTaTOB  JyXOBHO-HPAaBCTBEHHOTO
pa3BUTHUS, BOCIUTAHUS M COIMATU3ALUU OOYYaIOUIMXCs, NPEACTABICHHBIX B
paboueit nporpamme Boctiutanusi ['bOY COII Ne 30 r. Cei3paHs.

Leabp ocBoenusi mnporpammbl y4deOHOro kypca «['eomerpusi» Ha
yriay0JIeHHOM  ypOBHe —  Da3BUTUE  HMHAMBHUIYAJIbHBIX  CIHOCOOHOCTEH
oOyyarolmuxcss NpU HU3YYEHUH TE€OMETPUH, KaK COCTaBJSIOUIEH MpeaMeTHOM
obmactu «Martematuka W HUHPOpMATHKa» uepe3 O00eCreueHUe BO3MOXKHOCTH
npuOOpeTEeHNs] W HCIONb30BaHMs Oojiee TIyOOKHX Te€OMETPHUECKUX 3HAHWHA |
NEHCTBUM, CHEMU(PUUHBIX TE€OMETPUH, U HEOOXOAUMBIX JUIsl  YCIELIHOTO
npohecCHOHaNBHOr0 00pa30BaHus, CBI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTUKU.

IIpuopuTeTHHIMU 3aJa4aMU Kypca T€OMETpPHH Ha YriyOJICHHOM YpOBHE,
PaCIIMPSIIONINMH U yCUTUBAIOIUME Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

pacHIMpeHne MpeCTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOW KYJIbTYpPHI U
(dbopMUpOBaHKE OCO3HAHUS B3AUMOCBSI3H FTEOMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEHIINX MaTeMaTHYECKUX MOJENSAX, TMO3BOJSIONIMX OMHCHIBATH M HM3y4aTh
pa3HbIe SABICHUS OKPYKAIOIIEr0 MUPa, 3HAHUE MOHATHITHOTO anmapara 1o pa3aeiny
«CtepeomeTpus» yueOHOTO Kypca reOMEeTpHH;

dbopMupoBaHWEe  yMEHHS ~ BJQJACTh  OCHOBHBIMH  TIOHSTHSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M UX OCHOBHBIMHU CBOMCTBaMM, 3HAHHE TEOPEM,
dbopMyn U yMEHHE WX MPUMEHSITh, YMEHHUS JOKa3bIBaThb TECOPEMBI U HAXOIHUThH
HECTaHJIaPTHBIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHupOBaHrE YMEHHS PACIIO3HABATh HA YEPTEKAX, MOJEISIX U B PEaTbHOM
MHUpE MHOTOTPAaHHUKH U Teja BpallleHUs, KOHCTPYHUPOBATh TE€OMETPUUYECKHE
MOJIeTIH;

(GopMupoBaHHE MOHUMAHHS BO3MOXHOCTH AKCMOMATUYECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TEOopuH, (POpMUPOBAHNE TIOHUMAHUS POJIM aKCHOMATUKH TPU



IIPOBEJCHNUHN PACCYKACHUM;

(dopMupoBaHUE yMEHHS BIAJETh METOJAMU JOKAa3aTENbCTB U AITOPUTMOB
peleHns, YMEHUS MX IPUMEHSTh, IPOBOJMTH JOKA3aTEIbHBIE PACCYKICHUS B
XO/I€ PEIICHHs CTEPEOMETPUYECKHUX 3aa4 U 3a1a4 ¢ IPAKTUYECKUM COJEP KAHUEM,
(opMUpOBaHNE MPEACTABICHUS O HEOOXOJUMOCTU JI0Ka3aTEIbCTB INPU



000CHOBaHUHU MaTEMATUYECKUX YTBEPKIECHUHN U POJIU aKCUOMATUKH B IIPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPILICHCTBOBAHME WHTEIUICKTYalbHBIX H TBOPYECKUX
CIIOCOOHOCTEW 00yYaronuxcsi, MO3HABATEILHON aKTUBHOCTH, UCCIIEI0BATEIBCKUX
YMEHHM, KpUTHUHOCTH MBIIIJICHHS], MHTEpeca K U3YUCHUIO TEOMETPHH;

dopmupoBanre (HyHKIHOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOM T€OMETpPHUU:
YMEHHsI pacro3HaBaTh MPOSBICHUS TEOMETPUYECKUX TMOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CUTYallUsX U MPU U3YUYCHUH JIPYTUX
y4eOHBbIX MPEIMETOB, TNPOSBICHHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUSl PEANbHBIX CHUTYyallud, MCCIEAOBAaHUS TMOCTPOSHHBIX MOJIEIIEH,
UHTEPIIPETALNN OTYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COZAEPKATEIPHBIMHA JTHHUAMH y4eOHOro Kypca «['eomeTpus» B
10-11 kmaccax siBnsitotest: «IIpsiMble M TIIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «/{BHKEHHUSI B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo DPI'OC COO TtpeboBaHUE «yMETh OINEPUPOBATH
MOHSTUSMWY», PEJICBAHTHBIMU T€OMETPUH Ha YTIIyOJICHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJEP)KATEIbHBIM JIMHUSM y4eOHOTO Kypca, a
dopMUpOBaHHME  JIOTUYECKUX YMEHUH pacmpefensercs He  TOJbKO IO
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 rojgaM oOyueHusi. Conepkanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepanbHON padoueit
IPOrpaMMBbl, paclpeAeCHHbIM IO rojaM OOydYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHUMUIIMAIBHBIM BOIPOCaM 00yYaromuecs
oOpamanuch HEOAHOKPATHO. OTO  TMO3BOJIAET OpraHU30BaTh  OBJIAJICHHE
reOMETPUYECKUMHU MOHSITUSIMU U HaBBbIKaMU MOCJIEIOBATEIBHO U MOCTYIATENbHO, C
COOJTIOICHHEM TIPUHITUIIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHMSI BKIIIOYATh B OOIIYIO
CHCTEMY T€OMETPHUECKUX TPEACTABICHUN OOYJarOIIMXCs, PACIIUPSS U YIIIyOsis
e¢, 00pa3ysi MPOUYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K H3Y4YEHHIO TEOMETPUU Ha YIIyOJICHHOM YpOBHE IO3BOJISET:

co3aaTh ycioBus s nuddepeHnuanun o0ydeHust, ToCTPOSHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTENbHBIX MPOrpaMM, OOECHEYUTh YriayOJICHHOE
U3yYeHHE T€OMETPUHN KaK COCTABIIAONIEH ydeOHOTO peameTa «MareMaTukay;

MOJTOTOBUTh OOYyYaIOUIMXCAd K MPOJOJDKEHUIO H3YYEHHUS MaTeMaTHKU C
ydeToM BBIOOpa Oymymieir mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXIY

o0muM 1 IpodheCCHOHAIBHBIM 00pa30BaHUEM.
MECTO YYEBHOI'O IIPEAMETA B YUYEBHOM IIVIAHE

Ha usydyenue yueOHOTO Kypca «I'eomeTpus» Ha yriayOJE¢HHOM YPOBHE OTBOJIUTCS
204 ygaca: B 10 xmacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102 yaca (3
yaca B HEJIEITI0).



1. COAEPKAHUE YYEBHOI'O ITPEJIMETA «I'eomerpus.
Yriay0aeHHbI yPOBEHb)

10 KJTACC

IIpsiMble M JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpud. Touka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHEe 00 aKCMOMaTUYEeCKOM TIOCTPOCHUH CTEPEOMETPUM:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosiokeHHEe TpPsMBIX B IPOCTPAHCTBE: IE€PECEKAIOIINECs,
[apajuleNIbHble W CKpelMBaronecs mnpsMbsle. [Ipu3Haku CKpemumBarOmmxcs
npsMbIX. [lapannenbHOCTh MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MapaJICIbHbIE
NpsIMbIE B MPOCTPAHCTBE, NAPAJLIEIbHOCTh TPEX MPSAMBIX, HaPAILIEIbHOCTD MPSIMOM
U 1iockocTH. [lapannenbHoe M LEHTpaIbHOE NPOEKTHUPOBAHUE, HU300paKEHHUE
¢uryp. OCHOBHBIE CBOWCTBAa MapajuIeIbHOTO NPOEKTHpoBaHuA. M300paxeHue
buryp B mapauieabHOM MPOEKIIMU. YTIbI C COHANpPaBICHHBIMH CTOPOHAMHU, yTOJ
MEXY IPSAMBIMUA B IIPOCTpaHCTBE. llapannenpbHOCTh MIIOCKOCTEN: mapasuleibHbIe
IJIOCKOCTH, CBOWCTBA rapauieabHbIX IJIOCKOCTEHN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (UTYpPhl Ha IUIOCKOCTU: TETpajap, MapauleleuIe],
MMOCTPOCHUE CEUCHU.

[TepneHIUKYISIPHOCTh NPSMON U TIJIOCKOCTH: MEPIEHIUKYIISIPHBIE TIPSAMBIE B
IIPOCTPAHCTBE, NPSMBIE NapaJUICIbHBIE M TNEPHEHAUKYISAPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeEMa O NPsIMOM
MEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTtoronaisHoe IIPOCKTUPOBAHUE.
IleprieHIUKYIISIp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKM JI0 INIOCKOCTH, PACCTOSHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  HOpoeKuuss  (Urypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IJIOCKOCTEW: NPU3HAK  NEPHEHAUKYISAPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 Tpex NepneHIUKYJIIApax.

Yrael B NPOCTPAHCTBE: Yrod MEXAY MNPSIMOM M IUIOCKOCTBIO, JBYTPAHHBIN
yTOJl, TUHEWHBIA Yyroa ABYTPAHHOTO yriia. TpeXrpaHHbIi U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa MJIOCKUX YIJIOB MHOrorpanHoro yria. CBOWCTBa IIOCKHX H
JBYIPAHHBIX YTJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buapsl MHOTOrpaHHUKOB, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: N-yronpHas
pu3Ma, psiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U TIOJIHAS TIOBEPXHOCTh MPU3MBI.
[Tapaiutenienumiesr, NOPSAMOYTOJBHBIM — NapajuleleNuNe]; W €ro  CBOWCTBA.
Kparuaiimme myTh Ha TOBEPXHOCTH MHOTOTpaHHMKA. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammpa: n-yronbHas mnHpaMuja,
nmpaBuibHAsT W ycedueHHas mnupamuabl. CBoiicTBa pebep W OOKOBBIX TrpaHEi
MPaBUJILHOW NUpaMubl. [[paBuiIbHbBIE MHOTOTPAaHHUKH: NPAaBWIbHAS NIPU3Ma U



npaBuibHas TNUpamMua, MNpPaBWIbHAS TPEyrojbHas MNHUpPaMUJAa W MPaBUIIbHBIN
TeTpa’ip, KyO. IlpencraBieHne o MNpaBUIBHBIX MHOTOTPAHHUKAaX: OKTadp,
JOJIEKA’Ip U UKOCAdIP.

Briunciienre 5371eMEHTOB MHOTOTPAaHHUKOB: peOpa, AMaroHaid, YrJbl.
[Inomanes OOKOBOW MOBEPXHOCTH M MOJHOM MOBEPXHOCTH MNPAMOW IPHU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOW TMOBEPXHOCTH TMPSMON MPU3MBI.
[Tnomans OOKOBOW MOBEPXHOCTH U TMOBEPXHOCTU MPABUIBLHON MUpPaMUIBbI,
TeopeMa O IUIOMIAAN YCEUCHHOW MUpPaMUJIbI.

CummeTpuss B MOPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU  IPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHs B MNPAaBWIBHOM MHOTOTPaHHUKE: CHMMETPHUS
napajieienunena, CUMMETPUs TPABUWIbHBIX MPU3M, CHUMMETPUS MPABUIHHON
MAPAMHUJIBL.

BekTOpbl 1 KOOPAMHATHI B POCTPAHCTBE

[IoHsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpAa, BEKTOPHl KOJUIMHEApHbIC, COHANPABICHHBIE W MPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PAaBEHCTBO BEKTOPOB. JIEMCTBUSA C BEKTOPAMU: CIOKEHHE
U BBIUUTAHHE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXEHHUE BEKTOpa Ha
yucio. CBoiicTBa cioxeHus: BeKTopoB. CBOKCTBAa YMHOXKEHHUSI BEKTOpPA HA YHCIIO.
[lonsiTHe KOMIUTaHApHbIE BEKTOPHI. [IpU3HAK KOMILTAHAPHOCTU TPEX BEKTOPOB.
[IpaBmwiio mapamienenunena. TeopemMa O paslioKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopam. IIpsiMoyronpHass cucreMa  KOOpPJIHUHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOpAMHATAMU BEKTOpa U
KOOpJIMHAaTaMHU TOYEK. YToJl MexaAy BekTopamu. CKalspHOE NpOU3BEACHHUE
BEKTOPOB.

11 KJIACC

Tesa Bpamenust

[TonsTus: uMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCT,
chepuueckass TOBEPXHOCTh, O0Opa3ymooIlive TMoBepxHocTe. Tema BpareHus:
UJINHAP, KOHYC, YCEUCHHBIM KOHYyC, cdepa, map. B3aumHoe pacronoxeHue
chepbl U TUJIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3ob0pakeHune Ten
BpallleHUsI Ha IUIOCKOCTU. Pa3BeépTka munuHApa U konyca. Cummerpus chepsl u
uiapa.

O6beM. OcHOBHBIC CBOHCTBa 00BEMOB Teld. Teopema 00 o0BEME
NPSIMOYTOJILHOTO TMapajuiesienunena M cieactBusi u3 Hee. O0bEM mnpsMOd U
HAKJIOHHOW MPU3MBbl, IWJIWHJpA, MUpaMUabl U KoHyca. OOBEM I1apa M 1apoBOTo
CErMEHTA.

KomOunauu Ttenm BpailleHWsi ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
MUJINHAP, OMMCcaHHasi oKoio muiauHapa. [lepeceuenue chepsl u mapa ¢



miockocThio. Kacanue mapa u chepbl miockocteto. [loHsATHE MHOrOrpaHHHKA,
OMKMCAHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WJIH TEJO
Bpall[CHUS.

[Tnomans MOBEPXHOCTH NUIWHAPA, KOHyCA, TUIOMAAL Chephl U €¢ YacTeHu.
[Tomobue B mpoctpancTBe. OTHOImIEHHWE OOBEMOB, IUIOMIAAEH TOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue momoOusi, romorerus. PemeHue 3amgad Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPAILCHUS: CEUCHUS IJIMH]IPa
(mapayuienbHO W MNEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (IapasuiesibHbIC
OCHOBAHHUIO U MIPOXOJSIIME Yepe3 BEPIIMHY), CEYEHHU 1Iapa, METO/IbI MOCTPOECHUS
CEUCHMI: METOJ CJEIOB, METOJI BHYTPEHHEr0 MPOEKTHUPOBAHUSA, METO]I MepeHoca
CEKYUIEH MIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopet B mpocTtpancTBe. Omepanuu Haj BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. (CBOMCTBA BEKTOPHOTO YMHOXEHHs. [IpsmoyrosbHas
cUCTEeMa KOOpAHHAT B pocTpancTBe. KoopanHatel BekTopa. PaznoxkeHnue BekTopa
no 6azucy. KoopauHaTHO-BEKTOPHBIA METOJ| MPU PEHICHHUH T€OMETPUYECKUX
3ajay.

JIBUKeHUs] B IPOCTPAHCTBE

JBuxenusi mpoctpanctBa. OtoOpaxkeHus. [[BrkeHHUs W paBEHCTBO (UTYP.
OO6mme cBoicTBa JBWXCHUW. Buapl ABWKEHHMI: TapaUieIbHBIA IepeHoC,
LIEHTpaJbHasl CHUMMETpHUA, 3€pKajbHas CHUMMETPHUS, MOBOPOT BOKPYr MPSMOM.
[IpeobpazoBanus noao0us. [Tpsamas u chepa Ditnepa.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxaanckoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YHAIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  00IllecTBa,  NPEACTAaBICHHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3NIUYHBIX CTPYKTYp, SBJICHHM,
Opoleayp TpakAaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEeHHe
B3aMMOJICHICTBOBATh C COIMAJIBHBIMH HWHCTUTYTAaMH B COOTBETCTBUM C UX
GyHKUUSIMY U Ha3HAYCHUEM;

2) maTpUOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKOMN I'paXKAaHCKOW HAECHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOILEHHUE K
JOCTHUKEHUSIM POCCUICKUX MAaTEMATHUKOB U POCCUNCKON MaTeMaTHUECKOM LIKOJIBI,
UCTIONb30BAaHUE DJTHUX JOCTIDKEHHWH B JAPYrUX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKH,

3) 1yXOBHO-HPaBCTBEHHOE BOCIUTAHHUE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHIMCKOr0 Hapoja, chOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPaKTUYECKUM
OPUMEHEHUEM JOCTHKEHUM HAayKdh U JeATENbHOCThIO YUCHOTO, OCO3HAHHE
JMYHOIO BKJIa/a B OCTPOCHHUE YCTOMYMBOIO OyIyIIEro;

4) 3cTeTHYECKOe BOCTIMTAHHE:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas OSCTETHUKY MaTeMaTHUECKUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3aj/iay, perieHui, pacCykKIeHNU, BOCIPUUMUYHNBOCTh
K MaTeMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA,

5) ¢pu3nyueckoe BOCIUTAHME:

chOPMHUPOBAHHOCTh YMEHHUSA TPUMEHSTh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro v 0€30MacHOro oopasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pPOBbIO (37I0pOBOE MHUTaHUE, COAJTAHCUPOBAHHBIM PEXKHUM 3aHATUH U
OTJIIbIXa, peryispHas (u3nyeckas aKTUBHOCTH), (PU3UUYECKOE COBEPIICHCTBOBAHUE
IPU 3aHIATUAX CIOPTUBHO-03A0POBUTEIBHON ACSITENBHOCTHIO;

6) Tpy10BO€ BOCIIUTAHHUE:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IIEHHOCTH TpPYAOJIO0Us, HUHTEpec K
pa3nuuHbiM  chepaM  MPO(PECCHOHAIBHON  NIEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €¢ TPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud U peaau30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTHYECKOMY OOpa30BaHUIO U



caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEUICHUU MPAKTUYECKUX 337a4 MAaTEMaTUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYECKOe BOCTIMTAHHE:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKON  KYJIbTYpbl, TOHUMAaHHUE BIUSHUS
COLIMAJIbHO-DPKOHOMHUYECKUX TMPOLIECCOB Ha COCTOSIHHE MPUPOAHOW M COIUATBHON
Cpelbl, OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIeM, OpHEeHTALUs
Ha TPUMEHEHUE MaTeMaTHYECKUX 3HAHUW I pEIIeHUs 3aJad B 00JacTu
OKpYXalollel cpefpl, MIAHUPOBAHUE IOCTYNKOB M OILIEHKH HX BO3MOKHBIX
MOCJIEJICTBUM ISl OKPY>KarOIeH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKu ©  OOIIECTBEHHOMW  MPaKTUKH, TMOHUMaHUE
MaTeMaTUYECKOW HayKh Kak cQepbl YeJIOBEYECKOW MEsTEIbHOCTH, JTaloB €¢
pa3BUTHUS W 3HAYUMOCTU [UJI Pa3BUTHUS UHUBWIM3ALMM, OBJAJCHUE SI3BIKOM
MaTeMaTUKU W MaTEMaTHYEeCKON KyJbTYpOll Kak CpEACTBOM IO3HAaHUS MHpA,
TOTOBHOCTh OCYIIECTBJISITh MPOEKTHYIO U MCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTeqbHbIC YHHBeEPCcAIbHbIE Y4eOHbIE 1eiCTBUS

ba3oBble 1oruyeckue 1eicTBUA:

BBISIBJIATh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMaTUYECKUX
OOBEKTOB, MOHATHUH, OTHOLIEHUH MEXAy MOHATHUSAMH, (HOPMYIHPOBAThH
OTpe/eNICHUs TOHATUI, YCTAHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCHU(PHUKAILUH,
OCHOBAaHMSI JIJ1s1 000OIIEHUS U CPAaBHEHUSI, KpUTEPUU MMPOBOIUMOI0 aHAJIU3A;

BOCIIpUHUMATh,  (QOpMyJIHpOBaTH W  NPeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTHBOPEUMS
B (pakTax, JaHHBIX, HAONIONEHUSAX M YTBEPKICHUAX, MpeAsiaraTb KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeNaTh BBIBOABl C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKI/IFOUCHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSATEIBHO JAOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BBICTPAaWBaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIbI;

BBIOMpATh CMoco0 pelleHus Y4yeOHOM 3amaur  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHHS, BBHIOMpATh HamOoJee TMOAXOIANIMH ¢ Y4CTOM
CaMOCTOSTEIIHO BBIJICJICHHBIX KPUTEPUEB).



Ba3oBble ucciiengoBarejabcKkue JeCTBHA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUN HMHCTPYMEHT IO3HAHMUS,
dbopMmyaupoBaTh  BONPOCHL,  (DUKCUpPYIOLIME  MPOTUBOpPEYHE,  MpodIIEeMYy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (POpPMHUPOBATh TMIOTE3Y, apryMEHTHUPOBATh
CBOIO MTO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEIOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00BEKTa, SIBICHU, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00BEKTaMHU, SIBIICHUSMH, ITPOLIECCAMU;

CaMOCTOSATENbHO (OPMYIUPOBATH OOOOIIEHUS W BBIBOABI IO pe3yJibTaTaM
IPOBEJICHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OICHUBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 0000IIECHNUIA;

IPOTrHO3UPOBATh BO3MOXXHOE pPa3BUTHE IPOLECCA, a TAKXKE BBIIBUIaTh
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueii:

BBUSIBJIATH Je(UUUTHI HHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U JUJIS PELICHUS 3a1a4U;

BbIOMpaTh MH(OPMALIMIO U3 UCTOYHUKOB Pa3jIMYHbIX TUIOB, aHAJIU3UPOBATh,
CUCTEMATHU3UpPOBaTh U HHTEPIPETHPOBATH MH(MOPMAIMIO PA3IUYHBIX BHJIOB U
dbopmM npeacTaBICHNUS,

CTPYKTYPUpPOBaTh MH(GOPMAILIMIO, MPEACTABIATh €€ B Pa3IMYHBIX (popMmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHMBATh HaJCKHOCTD uHbOpMaIuu 1o CaMOCTOSITEJIBHO
c(OpMYIUPOBAHHBIM KPUTEPUSIM.

KomMMyHuKaTHBHBIC YHUBEpPCaJIbHbIE YUeOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJEHUSI B COOTBETCTBUM C YCIOBHSIMU U
HesIMM  OOUIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUs IO XOLy PEUICHUs 3alayu,
KOMMEHTHUPOBATH MTOJTYYEHHBIN PE3YIIbTAT;

B XOJI¢ OOCYXXJIEHUsI 3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJaeMON TEMBbl,
npoOsieMbl, pelaeMoi 3ajJaud, BBICKA3bIBATh HJAEH, HAIIEJICHHbIE HAa IOMCK
pelIeHnsl, COIOCTABIIATh CBOU CYXIEHHsS C CYXKICHUSAMH JPYTHX YYaCTHHUKOB
uanora, oOHapy»XKMBaTh pa3jMude W CXOJCTBO MO3MIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTABIATh PE3YIbTAThl PELICHUs 3a/a4M, YKCIIEPUMEHTA, HCCIIEIOBAHUS,
IPOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (opMaAT BBICTYIUIGHHMS C YYETOM 3ajad
IIpe3eHTalun " 0COOEHHOCTE ayIUTOPHH.



PeryasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1elicCTBUS

Camoopranusanus:

COCTaBIISITh IJIAH, aJITOPUTM PELICHUS 33Ja4H, BHIOMPATh CIOCO0 PELIeHUs ¢
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYECTOM HOBOM MHGOPMALIUH.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJIEKT:

BJIQZIETh  HaBBIKAMM  [IO3HABATEIBHOW  pe(IeKCMM  Kak  OCO3HAaHHUS
COBEpPIIAEMbIX JACHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobaMu CaMOMPOBEPKH, CAMOKOHTPOJS Tpollecca W pe3yibTaTa pelieHUs
MaTeMaTU4YeCKOM 3a/1auu;

PEeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM, OOBSICHATH TPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OLIUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHUMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAWBUYyaTbHOMN
paboThl TpU pelIeHWH Y4YeOHBIX 3ajlay, MPUHUMATHh IIeJIb COBMECTHOMN
JeSATEIbHOCTH, IJIAHUPOBATh OPraHU3aldI0 COBMECTHOW paboThl, pacnpeneisaTh
BUJIbI pabOT, JOTOBApUBAThCI, OOCYX JaTh MPOLECC W pe3ydbTarT pabdoTHI,
000011aTh MHEHHS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B IPyNINoBbIX (opmax paboTsl (00CYykJeHHUs, OOMEH MHEHHUH,
«MO3TOBBIE€ IITYPMbD» U HHBIC), BBHIMOJHATH CBOKO 4YacTb pabOTBl WU
KOOPJAUHUPOBATh CBOU JEHUCTBUS C JAPYTMMHU WICHAMU KOMAaHJbl, OIICHUBATh
KaueCTBO CBOETO BKJIaja B OOUIUMN MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBUS.

MNPEAMETHBIE PE3YJIBTATDBI

K koniy 10 ki1acca oOydaronuiicss HAyquTcCs:

e CBOOOJIHO OMEpUPOBATH OCHOBHBIMU TMOHSATHUSAMH CTEPEOMETPHH TIpHU
pENICHUH 3a7a4 U TPOBEJACHUHM MaTEeMAaTHUYCCKUX PACCYKICHU;

® TIPUMEHSATH aKCMOMBI CTEPEOMETPUHU M CIICJACTBUS M3 HHUX TPH PEIICHUU
TEOMETPUUYECKHX 3a]1a4;

e KiaccU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEpHUPOBATh TOHATHUSMH, CBS3aHHBIMH C yrjaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXIy MPSMON u
IUIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATh MOHATUSMHU, CBSI3aHHBIMA C MHOTOTPAaHHUKAMU;



CBOOOJITHO pAacro3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHHUKOB (TIpU3Ma,
nupamua, NpsSMOYTOJIbHBIN Napajliesenune, Kyo);

KIaccu(pumupoBaTh ~ MHOTOTPAHHWKH,  BBIOMpas  OCHOBAHHWS IS
KJaccu(ukanuu;

CBOOOJIHO  ONEpPUPOBATh MOHSATUSMH, CBS3AHHBIMU C  CEUYEHUEM
MHOTOI'PaHHUKOB TIOCKOCTBHIO;

BBITIOJTHSATH napasuiesibHOE, LEHTPaJIbLHOE u OpTOTOHAJIBLHOE
MPOEKTUpOBaHKUE (UTYp HA TUIOCKOCTh, BBIMOIHATh M300paxkeHus (uryp
Ha TUIOCKOCTH;

CTPOUTH CEUEHUSI MHOTOTPAaHHUKOB PA3IMYHBIMU METOJIAMH, BBIOIHATH
(BBIHOCHBIE) TIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  IUIOMIAJM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (MpU3Ma,
MUpaMKJia), TEOMETPUUECKUX TEJ C MPUMEHEHUEM (POPMYIT;

CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LICHTD,
OCh M IUIOCKOCTh CHUMMETPHUH, IEHTP, OChb U IUIOCKOCTh CHUMMETPUU
duryps;

CBOOOJIHO OINEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIUMH BEKTOpaM H
KOOpAMHATaM B MPOCTPAHCTBE;

BBITIOJIHSATH ACHCTBUS HAJl BEKTOPaMU;

pemarh 3aJaud Ha J0KAa3aTelbCTBO MATEMaTUYECKUX OTHOIIEHUW U
HaxXO0XJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSSI M3BECTHBIE METO]IbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a]a4 MOBBIIICHHOTO W BBICOKOTO YPOBHS
CJIO’KHOCTH;

NPUMEHSTh TPOCTEHIINE MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKAaTh, MPEOOPa30BbIBATH U HHTEPNPETUPOBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKUX (uUrypax, MOpeICTaBICHHYIO Ha
yepTekax U pucyHKax;

NPUMEHSTh TOJIyYEHHbIE 3HAHUSI HA TNPaKTUKE: CpaBHUBAThb U
aHaJM3UPOBATh PEalbHbIE CUTyallUd, NPUMEHSATh MU3YYEHHBIEC MOHATHUS B
mpoiiecce IMOWMCKa  pEeIIeHHWs  MaTeMaTH4ecKu  CcHOopMyITUpOBaHHOM
npoOJieMbl, MOJEIUPOBATh pPEaJbHBIC CUTYallMd Ha S3bIKE TCOMETPUH,
HCCIIEIOBATh MOCTPOEHHBIE MOJEIH C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN W TEOopeM, ammapara aiareOpbl, pemaTh MPaKTHYECKUE 3a7adH,
CBSI3aHHBIC C HAX0XK/ICHUEM T€OMETPUUECKUX BEIINYUH;

UMETh TIPEACTaBJICHUs] 00 OCHOBHBIX JTamax pPa3BUTHSI N'EOMETPUU Kak
COCTaBHOM 4yacTu (PyHIaMeHTa Pa3BUTHSI TEXHOJIOTHIA.



K xoniy 11 kyacca oOydaronuics HayqYuTCs:

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C LWJIMHIPUYECKOM,
KOHUYECKOM U cepuyecKkord TMOBEPXHOCTAMH, OOBSCHATH CIIOCOOBI
MOJIyYCHHUS;

OIEpUPOBATh MOHATHUAMHM, CBSI3aHHBIMH C TEJIAMH BPALICHUS: [IUIHHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tena BpaileHus (IMUIMHAP, KOHyC, cdepa u ImIap) u
OOBSICHATH CIIOCOOBI MOJTYYEHUS TN BPAIICHHUS;

KJIacCU(UIIMPOBATH B3aMMHOE PACIONIOKEHNE C(PEePhI U TIIOCKOCTH;
BBIUKCIIATh BEJIMYHMHBI JIEMEHTOB MHOTOTPAHHUKOB M TEJI BPAILLECHUSA,
O0OBEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalleHHUS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (POPMYIT;

CBOOOJHO OIEPUPOBATH MOHSTHIMH, CBA3aHHBIMH C KOMOMHAIUSAMU TEJ
BpallleHUs] 1 MHOTOIPAaHHUKOB: MHOTOIPaHHUK, BIUCAaHHBIM B cdepy u
OINKCaHHBIM OKOJIO cdepbl, chepa, BIMCAHHAS B MHOTOIPAHHUK WUJIU TEJIO
BpAILICHHS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IJIOIIAIIMH OBEPXHOCTEN U 00bEMaMHU
ITOTO0OHBIX TEN;

u300paxarb Hu3ydaeMble (UTYpBl, BBIIOJHATh (BBIHOCHBIE) IIJIOCKHUE
YEpTEeKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUSI TeJl BpaIllCHMUS;

U3BJIEKaTh, MHTEPHPETUPOBATH M NPeoOpa3oBbIBaTh HH(OpMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, NpEJCTaBICHHYIO Ha
YepTekax U pUCyHKax;

cBOOO/IHO ONEPUPOBATh MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONEPALN HaJl BEKTOPAMU;

3a]1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPJAUHAT;
pemaTh reOMETPUYECKHUE 337a4 HAa BBIYMCIICHHE YTIIOB MEXAY IPSIMBIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUA OT TOYKU N0 IJIOCKOCTH, B
LIE€JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/1A MPH PELICHUN;
cBOOOJIHO ONEpUPOBATh MOHSTUSAMH, CBSI3AHHBIMH C JIBJKEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUM;

BBINIOJIHATh M300pa)K€HUsT MHOTOTPAHHUKOB M TeJl BpAILEHUS MpHU
MapajuIEIbHOM  TIEPEHOCE, LEHTPAJIbHOM CUMMETPUHU, 3E€PKAIBHOU
CUMMETPHH, IIPU OBOPOTE BOKPYT MPSAMOIL, MpeoOpazoBaHusl MOA00MS;
CTPOUTbH CEYEHHsT MHOTOTPAaHHUKOB M TE€J BPALIEHUS: CEUYECHHS LMIMHIpA
(mapajuienbHO W NMEPIEHIUKYJIAPHO OCH), CEUEHUsI KOHYyca (IapasuleibHbIe
OCHOBAHMIO M NPOXOJAIIME YEpe3 BEPIIMHY), CEUEHHS LIapa;



UCIIOJIb30BaTh METOAbl IOCTPOCHUS CEYEHUH: METOJ CIIEI0B, METOA
BHYTPEHHETO POECKTUPOBAHUSI, METO/I IEPEHOCA CEKYILEH INTIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSTh T€OMETpUUYECKUuEe (aKkThl IS PEIICHUSI CTEPECOMETPUUECKUX
3a7a4, MPEANONAaraloluX HECKOJIbKO IIaroB pEILICHHS, €CIIA YCJIOBUS
MPUMEHEHUS 3aJIaHbl B SBHOW W HEIBHOU (hOpME;

pelarh 3aJadyd Ha JOKAa3aTelIbCTBO MATEMATUYECKUX OTHOIICHUWA U
Hax0XJICHUE TEOMETPUUECKUX BEIINYUH;

MIPUMEHSTh MPOrPAMMHBIE CPEJICTBA U SJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/aY;

NPUMEHSTh  TOJYYCHHbIE  3HAHMUS  HA  TPAKTUKE:  CpPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATH PEANIbHBIE CUTYAllUH, IPUMEHATh U3YUYEHHbIC
MOHATUS, TEOPEMBbI, CBOWCTBA B MPOLECCE TOUCKA  PEIICHUS
MaTteMaTU4ecku  ChOpPMYJIUPOBAHHOM  MPOOJIEMBI, MOJICTTUPOBATh
pEAIbHBIE CUTyallUHM HA S3bIKE T€OMETPHH, HMCCIEA0BATH IMOCTPOCHHBIE
MOJEIN C HCIOJb30BAHUEM TE€OMETPUYECKUX TMOHATHM U  TEOpEM,
anmapara anreOpbl, pemaTh MpPaKTUYECKHE 3a7add, CBSI3aHHBIE C
Hax0>XJICHUEM F€OMETPUUYECKUX BEJIMYHH;

UMETh TPEACTaBJICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHSI T'€OMETPUU Kak
COCTaBHOM 4acTu (PyHIaMeHTa pa3BUTHUSI TEXHOJIOTHIA.



3. . TEMATHYECKOE IINTAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA AKAJJEMUYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHME KAXKJIOH TEMBI, 1 BO3MOXXHOCTH UCIIOJIb30BAHUS 11O 3TOM TEME
0P 1 IOP, KOTOPBIE ABJIAIOTCA YYHEBHO-METOAUYECKUMU MATEPUAJTAMU

10 KJIACC
KoauuecTBO 4acoB CnHCcOK HTOTOBBIX Cnoco0 oneHku
HaumenoBanu DJIeKTPOHHbIE JIAHUPYEMbIX HTOrOBBLIX
Ne € pa3aesioB u Kontpoasusr | Ipakr | (ppoBEIe) Pe3yJIbTATOB C NJIAHUPYEMBbIX
n/m | Tem e paGoThbI nyeckn | 00pasoBaresibHbIE yKa3aHHeM 3TanoB HX pe3yJibTaToB
NPOrpaMMblI Bcero e pecypchl ¢opmMupoBanust
pabot
bl
OIEpUPOBATH YcTHBIH ompoc;
OCHOBHBIMHM IOHATHsAMU | PerieHune ydyeOHbIX U
https://resh.edu.ru/subj CTePeOMETPHUH; IPAKTHKO-
Bsenenue B 23 1 ect/lesson/4756/coNsp | npumeHsATs  akcHOMbI | OPHEHTHPOBAHHBIX
CTCPCOMETPHULO ect/?ysclid=1190c1d69l | crepeomerpun U | 3a7ad,
266045463 CIIEJICTBUS U3 HUX. KonTtponbHas pabora;
CamocTosiTenpHast
pabora.
KJaccu(GUIUPOBATh [IpakTrueckas pabora;
B3alMHOE KonTposnbnas padota
Bszaumnoe https://resh.edu.ru/subj PacIoIOKEHUE TIPAMBIX
paciosIoxKeHne 6 1 1 ect/lesson/6133/consp | B IPOCTPAHCTBE,
HpsMBIX B ect/?ysclid=119r5j9¢5z | mmockocreit B
[pOCTPAHCTBE 185545852 MPOCTPAHCTBE, MPSAMBIX
b5 IJIOCKOCTEN B
MIPOCTPAHCTBE.
[MapannensHOC 8 https://resh.edu.ru/subj | xraccudunupoBaTh Tematuueckas pabota
Th MPSIMBIX U ect/lesson/6065/consp | B3aumHOe
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https://resh.edu.ru/subject/lesson/6133/conspect/?ysclid=ll9r5j9c5z185545852
https://resh.edu.ru/subject/lesson/6065/conspect/?ysclid=ll9r660g6h847640774
https://resh.edu.ru/subject/lesson/6065/conspect/?ysclid=ll9r660g6h847640774

IUIOCKOCTEH B

ect/?ysclid=119r66006

PaCIIOIOKCHHUE IIPAMBIX

IIPOCTPAHCTBE h847640774 B IIPOCTPAHCTBE,
IUIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX
U IJIOCKOCTEH B
MIPOCTPAHCTBE.
KJIaCCU(UITUPOBATH YcrTHbIN onpoc;
TlepreHanKyIs B3aUMHOE Pemenne y4eOHBIX H
PHOCTB https://resh.edu.ru/subj | pacnosoxenue nmpsiMpix | MPAKTHKO-
MIPSIMBIX 1 25 ect/lesson/4724/consp | B mpoCTpaHCTBE, OPUCHTUPOBAHHBIX
IJIOCKOCTEH B ect/?ysclid=1190ecw8c | mnockocreii B sanad,
IPOCTPAHCTBE x904892883 MIPOCTPAHCTBE, MPSIMBIX CamocrosTenbHas
M IJIOCKOCTEH B pabora;
[POCTPAHCTBe. [IpakTrueckas pabora
https://multiurok.ru/fil | °MePUPOBAaTH KonTpomnpHas padora;
es/ugly-i-rasstoianiia- | MO MM, Temarmaeckun
Vsl u 16 V- CBSI3aHHBIMU C YTJIAMU | TUKTAHT;
paccrostHus prostranstve.html?yscl B IIPOCTPAHCTBE: MCKAY | TecTupoBaHHE
id=119r7cdimx601246 | "Po oA y
MPOCTPAHCTBE, MEXKAY
950 MPSIMOM U INIOCKOCTBIO.
OTepUpPOBaThH KonTtpomnpHas pabora;
TTOHSATHSMH, CamocrosTenbHas
https://resh.edu.ru/subj | CBA3aHHEIMH ¢ | pabora
Muororpanan 7 ect/lesson/6018/consp | MOT OTPAHHHMKAMH,
K ect/2ysclid=1190h8zi51 | PACTOHABATE
61601741 OCHOBHBIC BH/IBI
E— MHOTOTPaHHUKOB
(mpusma,  nuUpamuia,

MIPSIMOYTOJIbHBIN



https://resh.edu.ru/subject/lesson/6065/conspect/?ysclid=ll9r660g6h847640774
https://resh.edu.ru/subject/lesson/6065/conspect/?ysclid=ll9r660g6h847640774
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741

napajuiesienumnesn, Kyo);
KJIaCCU(HUIINPOBATH
MHOTOT'PaHHHKH,
BbIOMpas ~ OCHOBAaHHA
IS KiTaccu(pUKaIny;
CBOOO/IHO ONEPHPOBATH
MOHATHUSIMH,

CBA3aHHBIMU c
CEUYEHUEM
MHOIOTPaHHUKOB
IIJIOCKOCTBIO;

CTPOMTD CCUEHUs
MHOI'OTPaHHUKOB
Ppa3InYHBIMU
METOJIaMU;

BBIYMCIIATh  ILJIOLIAAH
IIOBEPXHOCTEH
MHOTI'OTPaHHUKOB

(mpusma, nHMpamMuaa),
TE€OMETPHUECKUX Tell C
npuMeHeHuem Gopmy.

OIEpPHPOBATH IMpakTudeckas pabora;
HOHSITUSIMH, Marematnieckuit
https://resh.edu.ru/subj | coorsercTByrOIIIMY JTUKTAHT
Bexropsi B 12 ect/lesson/4758/consp | Bextopam
TPOCTpaHCTBe ect/?ysclid=119r7waoz | koopauHaTam B
2349196648 MPOCTPAHCTBE;
BBIMIOJIHATD  JICUCTBUS
HaJl BEKTOPaMH.
[ToBTOpeHwMeE, 5 https://multiurok.ru/fil | pemmate  3amaum  Ha | KoHTponmbHas pabota
006001IeHNE U es/povtorenie- IIOKA3aTeIbCTBO



https://resh.edu.ru/subject/lesson/4758/conspect/?ysclid=ll9r7waozz349196648
https://resh.edu.ru/subject/lesson/4758/conspect/?ysclid=ll9r7waozz349196648
https://resh.edu.ru/subject/lesson/4758/conspect/?ysclid=ll9r7waozz349196648
https://resh.edu.ru/subject/lesson/4758/conspect/?ysclid=ll9r7waozz349196648
https://multiurok.ru/files/povtorenie-geometriia-10-klass.html?ysclid=ll9rddeqin478457072
https://multiurok.ru/files/povtorenie-geometriia-10-klass.html?ysclid=ll9rddeqin478457072

cucTeMaTu3all
WA 3HAHUU

geometriia-10-
klass.html?ysclid=119r
ddeqin478457072

MaTeMaTHYECKHX
OTHOLUEHUH u
HaXO0XJIEHUE
TrE€OMETPUUYECKUX
BEJIMYUH;

MIPUMCHSITh
MPOCTEUIIINE
MIPOrpaMMHBbIE
CpeacTBa u
AEKTPOHHO-
KOMMYHHKAI[UOHHBIE
CUCTEMBI MPU PELICHUH
CTEPEOMETPUUYECKUX
3azay;

W3BJIEKATD,
peoOpa3oBbIBATH U
WHTEPIPETUPOBATH
HH(pOpMAIIHIO O
MIPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX
¢urypax,
MIpPEJICTaBICHHYIO Ha
yepTexax U pUCyHKax.

OBILIEE
KOJIMYECTBO
YACOB T10
[TPOTPAMME
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https://multiurok.ru/files/povtorenie-geometriia-10-klass.html?ysclid=ll9rddeqin478457072
https://multiurok.ru/files/povtorenie-geometriia-10-klass.html?ysclid=ll9rddeqin478457072
https://multiurok.ru/files/povtorenie-geometriia-10-klass.html?ysclid=ll9rddeqin478457072
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KJIACC

KomnaecTBo yacoB

CHMCOK UTOTOBBIX

Croco0 o1eHKn

Konr | Ilpak IUIAHUPYEMBIX UTOTOBBIX
No HanmMeHnoBanwue pa3einos u pOJb | THYEC DneKTpoHHbIE (IU(PPOBHIE) pe3yJILTaTOB € IJIaHUPYEMBIX
n/m TEM IPOrpaMMbI Bcer HBIE KHe 06p330BaT€JIBHBIC PECYPChI YKa3aHHEM JTaIlOB pe3ynbTaToOB
0 pa6or | paGot ux (OPMUPOBAHUS
bl bI

http://matematika.electrichel YcTHBIN onpoc;

p.ru/analiticheskaya- CamocrosTenpHas

geometriya/?ysclid=l19rjmvp pabora;

1 AHaMTHYECKasi TEOMETPHS 15 1
r980885632]_ KOHTpOJ'IBHaSI paGOTa
http://math.isu.ru/ru/chairs/tp
dm/docs/analit_geom.pdf

Pemienne ydeOGHBIX U
IMPaKTUKO-
oBToneHIe. OBoGILeHIE 1 https://kpfu.ru/portal/docs/F OPHUEHTHPOBAHHBIX
2 PEHHE, ODODIICHH 15 1 840836795/05_120_A5kI_5 samad;
CcCUcTeMaTni3anuda 3HaHNUU
10.pdf KonTponpHas padora;
CamocrosTenpHas
pabota
https://nsportal.ru/npo- MaTtemaTndecKuii
spo/estestvennye- JVKTAHT;
nauki/library/2020/10/17/te T ;

3 O0BEM MHOTOTPaHHUKA 17 1 Y CCTHPOBAHME,
ma-obyomy- KonrposbHas pabora
mnogogrannikov-
metodicheskoe-posobie-po
https://resh.edu.ru/subject/les MaTtemaTnyecKuit

4 Tena BpamieHus 24 1

son/2031/main/?ysclid=I19r

JINKTAHT;



http://matematika.electrichelp.ru/analiticheskaya-geometriya/?ysclid=ll9rjmvprp808856321
http://matematika.electrichelp.ru/analiticheskaya-geometriya/?ysclid=ll9rjmvprp808856321
http://matematika.electrichelp.ru/analiticheskaya-geometriya/?ysclid=ll9rjmvprp808856321
http://matematika.electrichelp.ru/analiticheskaya-geometriya/?ysclid=ll9rjmvprp808856321
http://math.isu.ru/ru/chairs/tpdm/docs/analit_geom.pdf
http://math.isu.ru/ru/chairs/tpdm/docs/analit_geom.pdf
https://kpfu.ru/portal/docs/F840836795/05_120_A5kl_510.pdf
https://kpfu.ru/portal/docs/F840836795/05_120_A5kl_510.pdf
https://kpfu.ru/portal/docs/F840836795/05_120_A5kl_510.pdf
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9rmk6stj110872157
https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9rmk6stj110872157

mk6stj110872157

TectupoBanue;
KonTponbHas pabora;
Temaruyeckas pabota

Maremarnueckuit
https://ege- _
ITnomanu noBepxHOCTH U 9 study.ru/ru/ege/materialy/ma ?(P(I,I;Ta}fﬂ’maﬂ 2Bora:
00BEMBI KPYTJIBIX T tematika/konus/?ysclid=119rn - P P ’
WuSkr 745188450 pakTHyeckas paboTa
https://resh.edu.ru/subject/les KonrtponsHas pabora;
JIBroKkeHHS 5 son/6297/conspect/?ysclid=II [TpakTrueckas padbora
9rpfox79521452500
https://100urokov.ru/predme Martemarnueckuii
ty/dvizheniya?ysclid=II9rq6i JIAKTAHT;
4ha530745118 Pemenue y4eOHbIX 1
[ToBTOpenwue, 0000IICHNE 17 https://youclever.org/book/te IIPAKTHKO-
cucTeMaTHh3anys 3HaHUH la-i-poverhnosti- OPHEHTUPOBAHHBIX
vrashheniya- 3a1a4;
2/?ysclid=119rr164e7182082 KonrtpomnbHas pabora;
831 [TpakTudeckas padota
OBUIEE KOJIMYECTBO YACOB 102
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https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9rmk6stj110872157
https://ege-study.ru/ru/ege/materialy/matematika/konus/?ysclid=ll9rnwu8kr745188450
https://ege-study.ru/ru/ege/materialy/matematika/konus/?ysclid=ll9rnwu8kr745188450
https://ege-study.ru/ru/ege/materialy/matematika/konus/?ysclid=ll9rnwu8kr745188450
https://ege-study.ru/ru/ege/materialy/matematika/konus/?ysclid=ll9rnwu8kr745188450
https://resh.edu.ru/subject/lesson/6297/conspect/?ysclid=ll9rpfox79521452500
https://resh.edu.ru/subject/lesson/6297/conspect/?ysclid=ll9rpfox79521452500
https://resh.edu.ru/subject/lesson/6297/conspect/?ysclid=ll9rpfox79521452500
https://100urokov.ru/predmety/dvizheniya?ysclid=ll9rq6i4ha530745118
https://100urokov.ru/predmety/dvizheniya?ysclid=ll9rq6i4ha530745118
https://100urokov.ru/predmety/dvizheniya?ysclid=ll9rq6i4ha530745118
https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/?ysclid=ll9rr164e7182082831
https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/?ysclid=ll9rr164e7182082831
https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/?ysclid=ll9rr164e7182082831
https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/?ysclid=ll9rr164e7182082831
https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/?ysclid=ll9rr164e7182082831






