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Conep:xaTeibHBII pa3aes

OCHOBHOM OBPA3OBATEJBHON IMPOIPAMMDBI
CPEJJHEI'O OBIIIET'O OBPA3OBAHUS

MyHUIIMTIATBFHOTO 00111e00Pa30BaATEIBHOTO YUPEKIACHUS

«Jlecoropckast cpeiHssl IIKOJIa

PABOYAS ITPOI'PAMMA YYEBHOI'O ITPEIMETA

I'EOMETPUA



INOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yuebHoro mpenmMeta «l'eomeTpus» oOecrednBaeT JOCTHKEHHE
IUTAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS IPOTPAMMBI CpeIHEro oO0Iero ooOpa3oBaHus U
pa3paborana Ha ocHoBe TpeboBanmii ®PI'OC Kk pe3ynbTaTaMm OCBOEHUS MPOTPaMMBbI CPEIHETO
obmiero oOpa3oBaHus, YTBEPKICHHOTO MpHKa3oM MuHHcTepcTBa mpocBemienus PO ot 17
Mas 2012 1. Ne 413 “O0 yrBepxkaeHuu (enepanbHOro rocyaapcTBEHHOT0 00pa30BaTeIbHOTO
CTaHIapTa cpenHero ooOmiero obOpaszoBanus”. Ilpu 3TOM cogepxaHHe U IUTAHUPYEMbIe
pe3ynbraTel  paboueit nporpaMMmbl  ydyeOHoro mnpeamera «['eomerpusi»  He HUXKe
COOTBETCTBYIOILIMX  COAEpXaHHUS M  IUIAHUPYEMbIX  pe3yJbTaToB  (eepalbHON
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHHUs, YTBEPXKICHHON MPHUKAa30M
Munuctepctsa nipocserieHus PO ot 18 mas 2023 r. Ne 371 “O6 yrBepkaenuu denepanbHOM
00pa30BaTeNBLHON MPOTrpaMMBI CPEHETO 00IIero 0opa3oBaHus .

Pabouas mporpamma yueOnoro mpeamera «I['eomerpusi» cGopMHpOBaHA C Yy4ETOM
paboyeii mporpaMMbl BOCIIUTAHUS.

COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHoBHblEe TOHATHS crepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMaTHYECKOM IOCTPOEHMM CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX.

B3anMHOe pacrionoxeHue npsMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIINEC, TTapAIIICIbHBIE
u ckpeuBaroniecss npsmble. I[IpusnHakm ckpemuBaronmxcs npAMbiX. [lapannenbHOCTh
INpSAMBIX M IIJIOCKOCTEW B IIPOCTPAHCTBE: MApPAJUICIbHBIE IIPSAMBIE B IMPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSMBIX, MApPAJLIEIBHOCTh NMPSMOM M IIOCKOCTH. [lapamiensHoe u
LEHTPAJIbHOE MPOEKTUPOBaHUE, U300pakeHne guryp. OCHOBHbIE CBOICTBa MapaljieIbHOTO
npoektupoBanus. M3o0paxkeHue @Guryp B MapasieNbHOM  NPOEKUMU. YTJIbl €
COHAIPABJIICHHBIMA CTOPOHAMM, YrOJl MEXKIY IpPSIMBIMH B IpocTpaHcTBe. llapamiensHoCTh
IIJIOCKOCTEM: MapajuleIbHbIe III0OCKOCTH, CBOMCTBA MapaJlleIbHbIX IIOCKocTel. [Ipocreiimue
IIPOCTPAHCTBEHHbIE (UTYphl HA IUIOCKOCTH: TETpadAp, Mapaulesenumnes, HOCTPOeHHe
CCUEHUH.

IlepneHIUKYIAPHOCTE NPAMOW M IUIOCKOCTU: IEPHEHIUKYISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NpPSMBbIE IAapaJUICIbHbIE W TNEPIEHIUKYISPHBIE K IUIOCKOCTH, IPHU3HAK
MEPIEHIUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TeOpeMa O MpsSMOM MNEpIEeHIUKYIIPHOU
II0CKOCTH. OpPTOTrOHAIBHOE NMPOEKTHpOBaHUE. llepneHauKkynsap U HaKJIOHHBIE: pPACCTOSTHUE
OT TOYKHM JI0 TUIOCKOCTH, PACCTOSIHME OT MPSIMON A0 IUIOCKOCTH, MPOEKIHS (UTYypbl Ha
IJIOCKOCTh. IlepneHauKyJIApHOCT IUIOCKOCTEH: IIPU3HAK IMEPIEHAMKYISIPHOCTH JBYX
mrockocreil. Teopema 0 TpEX NMepIEeHIUKYIIsIpax.

Yribl B IPOCTPAHCTBE: Yrojd MEXAY IPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIM YroJ,
JUHENHBIA Yron ABYTpaHHOrO yria. TpéXrpaHHbli M MHoOrorpasHsle yriel. CBoicTBa



IJIOCKUX YIJIOB MHOrorpaHHoro yria. CBoicTBa IUIOCKMX M JIBYTPAHHBIX YIJIOB
TPEXTPAHHOTIO yria. TeopemMbl KOCHHYCOB U CUHYCOB JiJIsl TPEXTPAHHOIO YIJIA.

MHororpaHHMKH

Bunbl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yromnpHas npusma,
npsiMasi ¥ HaKJIOHHAs TMPU3MBbI, OOKOBAas U TOJIHAS TIOBEPXHOCTH Mpu3Mbl. [lapamienenunesn,
IIPSIMOYTOJIBHBIA TapauIeJICNIAIel U ero cBolcrBa. Kparyaimme IyTM Ha IIOBEPXHOCTH
MHOTorpaHHuka. Teopema Ditnepa. [IpoctpancrBennas Teopema Iludaropa. [Mupamuna: n-
yroyibHasi MUpamuja, npaBuwibHas U yced€HHas nupamuibl. CBoiicTBa pébep M OOKOBBIX
rpaHel mpaBWiIbHOM nupamuzbl. [IpaBUiIbHBIE MHOTOTPAHHUKH: IpaBUJIbHAs NpHU3Ma H
MpaBWIbHASA NMUPaMKJIA, PABUJIbHAS TPEYrojibHAs MUPAMUIA U MPaBUIBHBIA TETpasap, KyO.
[IpencraBnenue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3p, JOAECKAdAp U UKOCAIP.

Beruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [Lmomans
OOKOBOW IOBEPXHOCTH W IIOJIHOW IMOBEPXHOCTH MPSIMON MPU3MBI, IUIONMIAb OCHOBAHHIA,
TeopemMa O OOKOBOM IMOBEPXHOCTU MPsSMOM Mpu3Mbl. [lnomaas GOKOBOM MOBEPXHOCTH U
ITIOBEPXHOCTHU MTPABUIILHOM MUPAMUJIBI, TEOPEMA O IUIOIIAANA YCEUEHHON MUPAMUIBL.

CuMMeTpHst B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU NPABUIBHBIX MHOTOIPAaHHUKOB.
CummeTpusi B IPaBUIBHOM MHOTOTPAHHUKE: CHUMMETpPHs NapajUielenuneaa, CUMMETPUs
MPaBUJIbHBIX [IPU3M, CHMMETPHUS MPABUJILHON TUPAMU/IBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPB! KOJUIMHEAPHBIE, COHAIIPABICHHBIE W IPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBI.
PaBeHcTBO BEekTOpOB. [[eHCTBUSA C BEKTOpAaMH: CIOKEHUE M BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOK€HHE BeKTOopa Ha uuciao. CBONCTBA CIOKEHUS BEKTOPOB.
CpolicTBa yMHOXE€HUSI BekTopa Ha uucio. [loHsTHe KomIulaHapHble BeKTOphl. I[Ipu3Hak
KOMILUIAHApHOCTH TPEX BeKTOpoB. lIpaBmino mnapamtenenunena. Teopema o pasiioKeHUU
BEKTOpa II0 TPEM HEKOMIUIAHApHBIM BekTOpam. I[IpsAMoyronpHas cucreMa KOOpPAMHAT B
npoctpancTtBe. KoopamHatel BekTopa. CBs3p MeEXAy KOOpPAMHAaTaMu BEKTOpa U
KOOpJAMHATaMM TOYEK. YTOJI MeXAy BeKTopaMu. CKaJIIpHOE IPOU3BEACHHUE BEKTOPOB.
11 KJIACC

Tena ppamenus

ITonsaTus: NUIMHAPHUYCCKAasd IMNMOBCPXHOCTH, KOHHYCCKasd ITOBECPXHOCTD, C(l)epI/I‘IGCKaﬂ
MOBEPXHOCTh, 0Opa3zyromue rnopepxHocteid. Tena BpalieHus: HUIUHIP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. BzaumHoe pacnonoxkeHue cepsl U MIOCKOCTH, KacaTelbHas MI0CKOCTb
K chepe. M300pakenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BEpTka LMIMHIpa U KOHYcA.
Cummerpus chepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIHLHOTO
napajuienenunena u cienctsus u3 He€. OOBEM NpsIMON M HAKJIOHHOM MPHU3MBI, IMIIMHIPA,
nupamMuibl 1 Konyca. O0bEM 11apa 1 apoBOTro CErMEHTA.

KOM6I/IHaHI/II/I TCJI Bpall€CHWA W MHOTI'OI'PaHHHKOB. HpmMa, BIIMCaHHasg B HWJIHUHADP,
ornucaHHas okoyo nwinaapa. Ilepecedenue cdepsl u mapa ¢ miockocthio. Kacanue mapa u
cheppl MIOCKOCTHbIO. [lOHSATHE MHOTOrpaHHUKA, OIMCAHHOTO OKOJO cdepbl, cdepsl,
BIIMCAHHOM B MHOTOI'PAaHHUK WJIM TEJIO BPALLEHUS.



[Tnomane MOBEPXHOCTH IWIMHPA, KOHYCa, Tuiomanb cdepsl u e€ yacteit. [logodue B
npoctpanctBe. OTHomieHne O0OBEMOB, IUIOHIaed TOBEPXHOCTEH MOAOOHBIX Quryp.
[IpeoOpa3zoBanue momodbus, romoteTHs. Pemienue 3aaay Ha MJIOCKOCTU C MCHOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue cedyeHHil MHOTOTPAHHUKOB M TEJ BpAIICHUS: CEUCHUS] UUIUHIpPA
(mapasnienbHO W NEPIEHIUKYISIPHO OCH), CeYeHHUs KOoHyca (MapajuiebHbIe OCHOBAHUIO U
MPOXOSIINE Yepe3 BEPIIMHY), CEYEHUS 11apa, METO/IbI TOCTPOEHHUS CEUCHUI: METO/1 CJIE/IOB,
METO]l BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IEpPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bextopsl B mpoctpanctBe. Omepanuu HajJ BeKTOpaMu. BekTopHOe yMHOKEHUE
BeKTOpoB. (CBOHCTBAa BEKTOPHOTO YyMHOXKeHUs. [IpsMoyronpHas cucreMa KOOpPAMHAT B
npoctpanctBe. Koopaunatel Bektopa. Pasmokenue Bektopa mo 0Oasucy. KoopamHatHO-
BEKTOPHBIN METO/I IIPU PEIICHUN T€OMETPUUECKHUX 3a/1au.

JIBM:KeHMS B IPOCTPAHCTBE

JBwkenust mpoctpancTBa. OtoOpaxkeHus. J[BmwkeHus u paBeHCTBO (uryp. OOmime
CBOMCTBa JBIKEHUN. Bubl IBUKEHMIA: MapaieNnbHbI MEPEHOC, [IEHTPaIbHAs CUMMETpHS,
3epKajbHas CUMMETpHsI, TIOBOPOT BOKpyr mpsimoil. IIpeoOpazoBanus momobus. Ilpsmas u
cdepa Diinepa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE CPEJIHETO
OBLIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIUTAHME:

C(OPMHPOBAHHOCTh TPAKIAHCKONH TMO3ULUM O0ydarollerocs Kak akTHUBHOTO H
OTBETCTBEHHOT'0 YJIE€HA POCCHICKOro o0I1ecTBa, MPEeICTaBIEHNEe O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYp, SIBICHMH, MPOLEAyp Tpa)JaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCH U APYTrO€), YMEHHE B3aUMOJICHCTBOBATh C COIIMAIbHBIMU MHCTUTYTaMHU B
COOTBETCTBHUHM C UX (QYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHE:

C(OPMHPOBAHHOCTh  POCCUHCKOM  Ipa)kTaHCKOW WACHTUYHOCTH, YBOKEHHUS K
MPOLUIOMY M HACTOAILIEMY POCCHMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSIM POCCHUMCKMX MAaT€MaTUKOB W POCCHICKOM MaTeMaTH4YeCKOM IIKOJBI,
UCIOJIb30BAHUE 3TUX JOCTHKEHHUN B APYIHX HAyKaX, TEXHOJOTHAX, chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHE JIyXOBHBIX IIEHHOCTEH pPOCCHIICKOrO Hapoja, cGhOpPMUPOBAHHOCTh
HPABCTBEHHOI'O  CO3HAHMS, JTHYECKOTO TIOBEJCHHS, CBA3AHHOIO C MPaKTUYECKUM
MIPUMEHEHUEM JIOCTHKEHUIN HAyKU U JIeATEIbHOCThI0 YUEHOT0, OCO3HAHKE JIUYHOTO BKJIaja B
MOCTPOEHHUE YCTOWYMBOIO OYAYILEro;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:



JCTETHYECKOE OTHOLIGHWE K MHUpY, BKJIIOYas OCTETHKY MAaTEeMaTHYECKHX
3aKOHOMEpHOCTEeH, OOBEKTOB, 3ahady, pEHICHUH, pPacCyXKICHUI, BOCIPHUUMYHUBOCTh K
MaTeMaTU4YeCKUM acleKTaM Pa3INYHbIX BUIOB HCKYCCTBA;

5) puznueckoe BocnuTanue:

c(OPMHPOBAHHOCT YMEHHUS TNPUMEHATH MaTeMaTHYeCKHe 3HAaHWS B HMHTEpecax
3I0pOBOTO U Oe3omacHoro obpasa >KM3HHM, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3I0POBBIO
(3mopoBoe nuTaHue, cOATAHCUPOBAHHBINA PEKUM 3aHATUI U OTIBIXA, PETYJsIpHas PU3NIEcKas
aKTHBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHHE MIPH 3aHATHIX CIIOPTUBHO-030POBUTEIEHON
IEATEILHOCTHIO;

6) TpyaoBOe BociuTaHMeE:

TOTOBHOCTh K TPYAY, OCO3HAHME LEHHOCTH TPYJOTIOOMS, MHTEpPEC K Pa3IHYHBIM
chepam  mpodecCHOHATBHONW  JESATEIBHOCTH, CBA3aHHBIM C MareMaTMKod u  eé
NPUJIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei mnpodeccuun u
peann30BBIBaTh COOCTBEHHBIC IKM3HEHHBIE IUIAHBI, TOTOBHOCTH M  CIHOCOOHOCTh K
MaTeMaTHYeCKOMY O0Opa30oBaHMI0O M CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KHU3HH,
TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B DEHICHUHM NPAKTHYSCKHX 3aJad MaTeMaTHYeCKON
HAaIpaBJICHHOCTH;

7) 3K0JI0THY€eCKOe BOCTIUTAHME:

cOPMUPOBAHHOCTh AKOJIOTUYECKOW KYNIbTYphl, NOHHMMAaHHE BIUSHHUSA COIMAIBHO-
HSKOHOMHYECKUX MPOIIECCOB HA COCTOSHHE MPUPOAHON M COIUAIBHOW Cpenbl, OCO3HAHHE
r100abHOTO  XapakTepa SKOJIOTMYECKHX MpoOJieM, OpUEeHTaluus Ha I[PUMEHEHHE
MaTeMaTHYeCKUX 3HAHWK I peHIeHUs 3a7ad B OO0JIAaCTH  OKPY)KAIOLIeH Cpenbl,
TUTAHUPOBAHKE MTOCTYITKOB M OIICHKH WX BO3MOKHBIX ITOCIIEACTBUH ISl OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 IO3HAHUSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKM W OOIIECTBEHHOM MpPAKTUKM, MOHUMAHHWE MaTeMaTH4YecKOM HAayKH Kak
cdepbl YEIOBEUECKOW NESATETbHOCTH, JTAanoB €€ pa3BUTHS M 3HAYUMOCTH ISl Pa3BUTHUS
LUBWIN3ALMY, OBJAJICHUE S3bIKOM MaTeMAaTUKU M MaTeMaTHYeCKOW KyJIbTYpol Kak
CPEACTBOM MO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIIATH MPOEKTHYIO U HCCIIEIOBATEIBCKYIO
JesITeTbHOCTh WHAWBUYAIBHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBeEPCAJbHbIC YUeOHbIC el CTBUS

ba3oBble JlornyecKkue AeicTBHA:

BBISIBJISATh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKM MATeMaTHUYECKUX OOBEKTOB,
MOHSATUM, OTHOLIEHUH MeXAy MOHATHSIMH, (QOPMYIUPOBATh OMNpPEEICHUsS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM MpPU3HAK KilacCU(PHUKAIMM, OCHOBaHHS s 000OLIEeHUS U
CPaBHEHUS, KPUTEPUU IPOBOJUMOTO aHAIM3A;

BOCIPUHUMATh, (GOPMYIUPOBATh U MPeoOpa30BbIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHILIaTENIbHbIE, €MTUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHs B (haKTax,
JAHHBIX, HAONIONEHUSX M YTBEPXKICHHSX, TMpeagaraTb KPUTEPUU JJs  BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;



JieNiaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKIIYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEIILHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKIEHUH (IIpsIMbIe
U OT IMPOTHUBHOIO), BHICTPAUBATH APTYMEHTAIIMIO, IPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYXKIACHHSI U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHust yuyeOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHUaHTOB
penieHus, BbIOMpaTh HauOoliee MOAXOMSIIUNA C Y4ETOM CaMOCTOSITENIBHO BBIJCICHHBIX
KpUTEpUEB).

Ba3oBble uccienoBarejhLCcKue AeiicTBHA:

UCIIOJIb30BaTh  BOMNPOCHl  KaK  MCCJIENOBATEIbCKUI ~ MHCTPYMEHT  MO3HAHUA,
¢dbopMynupoBaTh BONPOCHL, (UKCHUPYIOLIUE MPOTHBOpPEYHE, MpoOIeMy, YCTaHABIMBATDH
HCKOMOE U JaHHOE, OPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO, MHCHHCE,

MPOBOJIUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOCHHOCTENW MAaTeMaTHYECKOTO OOBEKTa, SIBJIICHUS, MPOIECCa, BHISIBICHUIO
3aBUCUMOCTEN MeXITy 00bEeKTaMu, IBICHUSMHU, ITPOLIECCAMH;

CaMOCTOSITENTLHO ~ (OPMYJIMpPOBaTh OOOOLIEHUS ¥  BBIBOABI IO  pe3yiabTaTaM
MPOBEAEHHOTO HAONIONEHUS, WCCIEOBAHUS, OICHUBATh JOCTOBEPHOCTh MOTYyYCHHBIX
PE3yNbTAaTOB, BHIBOJOB U 0000IIECHUIA;

MIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH MPEATIOI0KEHUS
0 €r0 Pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH Je(PUIMTEI MHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JIJII OTBETa Ha BOIPOC U
JUTSI pellieHus 3a/1a4u;

BBIOMpaTh MHGOPMAIMIO W3 HMCTOYHHUKOB PA3JIMUHBIX THIIOB, AaHAJIW3UPOBATH,
CHUCTeMAaTHU3HpPOBaTh U WHTEPIPETHPOBATh HMH(POPMAIUIO pa3IMYHBIX BHIOB U (opm
MpEACTaBICHUS;

CTPYKTypUpOBaTh HH(}OpMaNHIO, TMPEACTaBIATh €€ B pa3auYHbIX (Qopmax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHUBATh HAIEKHOCTh HWH(OOpPMAIMK TI0 CaMOCTOSITEIbHO C(OPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE TeiicCTBUS

Oo0menne:

BOCIIPUHUMATH U (POPMYIHPOBATH CYXKJICHHS B COOTBETCTBHUHU C YCIOBHSIMHU M LEISIMH
OOILeHHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IMHChMEHHBIX
TeKCTaX, JaBaTh IOSICHEHHS IO XOJY PEUICHUs 3aJaud, KOMMEHTHPOBATH IOJyYCHHBIN
pe3yJbTar;

B X07ie 00CYX/ICHHS 33]]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMON TEMbI, MPOOIEMBI,
pemaeMofz'I 3aaa4u, BbICKA3bIBATh UACH, HAICJTICHHBIC HA IOUCK PCIICHM, COITOCTABIIATH CBOU
CYXKACHUA C CYXICHUAMH OPYTrUX YYaCTHUKOB JHAJIOra, O6Hapy>I(I/IBaTI) pasinune u
CXOJICTBO IMO3MIIUH, B KOPPEKTHOH hopMe (hopMyIIMpoBaTh pa3HOTIACHs, CBOM BO3PAKEHHS;

NPEACTaBISATh PE3YNIBTAThl PELICHUS 3a/1a4d, SKCIEPUMEHTA, UCCIICIOBaHMs, TIPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUIEHHS C YYETOM 3a1ad Npe3eHTalH |
0CcOOEHHOCTEH ayTUTOPUH.



PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuszaums:

COCTABIIATh IUIAH, JITOPUTM PEIICHUs 33Ja4H, BHIOMPATh CIIOCOO pelieHus ¢ y4eTom
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATh
BapHUaHTHI PEUICHUH ¢ y4€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJVIEKT:

BIIJIETh HAaBBIKAMHU IO3HABATENIbHON pe(diIeKCuu Kak OCO3HAHUS COBEPIIAEMBIX
NEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HUX pe3ylbTaToB, BIAJETh CIOCO0aAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpOIecca U pe3yIbTaTa pelleHrus MaTeMaTHUeCKO# 3a1auu;

MPEBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPU PELICHUU 33]a4l, BHOCUTh
KOPPEKTHBBl B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJCHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE pe3yJbTara WEId M YCIOBHSIM, OOBSICHATH NPUYHHEI
TOCTIDKEHUSI WM HEIOCTHKCHHS PE3YNIbTAaTOB JAEATENbHOCTH, HAXOIWTh OWIMOKY, AaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MOHUMATh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON DPaOOTHI
MpH pelleHUuU Y4eOHBIX 3ajay, MPUHUMATh LIeJh COBMECTHOW AEATEeIbHOCTH, IIIAHUPOBAThH
OpraHHU3aIMI0 COBMECTHON pabOTHI, paclpeesiTh BUILI paboT, JOTOBAPUBATHCS, 00CYKIATh
MIPOIIECC U pe3yiabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOJICH;

Y4acTBOBATh B IPYMIIOBBIX (hopMax paboThl (00CykaeHus, 0OMEH MHEHHH, «MO3TOBBIC
LITYPMbI» U HHbBIE), BBIIOJIHATH CBOIO 4acTh pabOThl U KOOPAMHHPOBATH CBOU JIEHCTBUS C
JIPYTMMHU 4YJ€HaMHM KOMaH/bl, OLIEHHBATh KAyeCTBO CBOETO BKJaJa B OOIMIMHA MPOAYKT IO
KpUTepUsiM, cHOpMyIHPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 10 kiaacca o0ydarmuiicss HAyYUTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TOHSATHSIMH CTEPEOMETPUU TPHU PEIICHUU
3a/1a4 ¥ MPOBEICHUN MaTeMaTHYECKIX PACCYKICHUM;

® TMPUMEHATh AaKCHOMBI CTEPEOMETPHH U CIEJICTBUS U3 HUX I[PH pEIICHUU
reOMEeTPUUYECKUX 3a7a4;

e rIaccH(PUIUPOBATh B3aWMHOE PACIOJIOXKEHHE TPSAMBIX B  MPOCTPAHCTBE,
IJIOCKOCTEHN B MPOCTPAHCTBE, MPSMBIX U IIOCKOCTEH B IPOCTPAHCTBE;

o CBO60)IHO OIICpHUPOBATH IMOHATHUAMHU, CBA3AHHBIMU C YrjlaMd B IIPOCTPAHCTBE!:
MEXy NPSMBIMU B IPOCTPAHCTBE, MEKY MPSAMOU U IIJIOCKOCTBIO;

° CBO60)IHO OINICPpHUPOBATH TOHATUAMHU, CBA3AaHHBIMH C MHOT'OI'paHHUKAaMU

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHMKOB (TpU3Ma, MUpaMUA,
MIPSIMOYTOJIBHBIN Tapasuiesenunen, Ky0);

e iaccu(UIMPOBATh MHOTOTPAHHHUKH, BBIOMpPAas OCHOBAHUS IS KIACCU(PUKAIINU;

o CBO60)IHO OIICPHUPOBATH IMOHATHUAMHU, CBA3AHHBIMHU C CCUCHHUECM MHOT'OT'PAaHHHUKOB
TUTOCKOCTBIO;



BBINOJIHATH MapajuieIbHOE, LIEHTPAIBHOE U OPTOTOHAIEHOE IPOSKTHPOBAHUE PUTYP
Ha IJIOCKOCTb, BHIIOJIHATH H300pakeHus! GUTyp Ha TUIOCKOCTH;

CTPOUTH CEUEHHsS] MHOTOTPAaHHUKOB pa3IMYHBIMH  METOJAMH, BBINOJIHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTBIX OOBEMHBIX (HUIyp: BUI
CBEpXY, COOKY, CHU3Y;

BBIUUCIIATh IUIOMIAJM TOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, MHPaMH[IA),
TE€OMETPHUECKUX TeJI C MPUMEHEHHEM (HOpMYT;

CBOOO/IHO ONEPHPOBATh MOHATUSMH: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUU (UTYPBI;

CBOOOZHO  OIEpUPOBATH  IOHATHUSMH, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHSTH JICHCTBUS HaJl BEKTOPaMH;

pemarh 3aJa4d Ha J0Ka3aTelbCTBO MAaTEMATHYECKHX OTHOUICHWH M HAXOXKICHHE
TC€OMETPUYECKUX BEJIMYMH, NPUMEHSSI M3BECTHBIE METOIBl TPH PEHICHUU
MaTeMaTU4eCKUX 33/1a4 MOBBIIICHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

OPUMEHSATh ~ NPOCTEHIIME  MpOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUIECKUX 3a/1a4;
U3BJEKAaTh, INPEOOpa3OBBIBATH W HMHTEPIPETUPOBATH  HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (HUTypax, MPEACTABICHHYI0O Ha YepTekax U
PHUCYHKaX;

NPUMEHATh IIOJIydCHHBIC 3HAHMS Ha IPAKTUKE: CPaBHUBATh W aHAJIM3HPOBATH
peanbHbIe CUTYalluH, IPUMEHSATh H3yYEHHBIC TIOHATHUS B IIPOIIECCE TTOUCKA PELICHUS
MaTeMaTHYecKd Cc(OpMyTUPOBAHHON IPOOJIEMBI, MOJEIUPOBATh  pealbHbIC
CHUTyallul Ha S3bIKE TEOMETPHH, WCCIIEOBAaTh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM T'€OMETPHUECKUX MOHATHH U TEOpeM, amrmapara ajareopsl, pemarh
MPAKTUYECKHE 3aJ]auH, CBA3aHHbIE C HAXOXKIEHUEM I€OMETPUUECKUX BEJIMUNH;
WUMETh TIPE/ICTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPHUU KaK COCTaBHOMN
9acTu QyHAaMEHTa Pa3BUTHS TEXHOJIOTHI.

K kony 11 kaacca oOyuaromuiicss HAy4uTCs:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMH, CBI3aHHBIMU C LWJINHAPUYECKON, KOHUYECKOU
1 chepuyecKoil MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI IOTYUYEHHUS;

ONEpPUPOBATh TOHSATHUSMH, CBS3aHHBIMA C TEJaMH BpAIICHUS: IMIIMHAPOM,
KOHYCOM, cpepoii u mapom;

pacrio3HaBaTh Tena BpamleHus (UMIMHApP, KOHyc, chepa M map) U OOBSICHITH
CHOCOOBI MOJTYYEHUS TEJ BPALCHHUS;

KJ1acCu(UIIUPOBATh B3aUMHOE PACHOJIOKEHHUE CPEePhl U TIIOCKOCTH;

BBIUUCIIATh BEIMYMHBI AJIEMEHTOB MHOTOTPAaHHHKOB W TEJ BpAIICHUs, 0ObEMBI U
TUTOIIAIM TIOBEPXHOCTEW MHOTOI'PAaHHUKOB U TEJ BPAILIEHHsI, TEOMETPHUUECKUX TEI C
pUMEHEeHHEM (OpMYIT;

CBOOOJTHO ONIEpUPOBATh TOHSTHIMH, CBI3aHHBIMUA C KOMOMHAIIMSIMH TEJl BpAIICHHS
U MHOTOTPAaHHUKOB: MHOTOTPAHHHUK, BIHMCAHHBIA B cepy M OMHCAHHBIA OKOJIO
cdepsl, cepa, BcaHHAsE B MHOTOI'PAaHHUK WUJIH TEJIO BPAIEHUS;



® BBIYUCIATH COOTHOLICHHA MEXIYy IUIOMAASIMHU TOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TEN;

e u300pakaTh M3y4aeMble (UIYpHI, BBINOJHATH (BBIHOCHBIEC) IUIOCKHE YEPTEKH M3
PHUCYHKOB ITPOCTBIX 0OBEMHBIX (pUTYD: BUJ CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJl BPALICHHUS;

® WU3BICKaTh, HWHTEPHPETHPOBATb W  NpeoOpa3oBbIBaTh  HHPOpPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (HUrypax, MPEACTABICHHYI0O Ha YepTekax U
PHUCYHKaX;

e CcBOOOJHO OMEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

®  BBINOJIHATH ONEPAIMK HaJl BEKTOPaMU;

® 3aj]aBaTh IUVIOCKOCTh YPABHEHUEM B JICKApPTOBOM cHCTEME KOOPAMHAT;

e pemiatb TEOMETPUYECKHE 3a/a4d Ha BBIYHCICHHE YIJIOB MEXKAY MPSIMBIMH U
TUTIOCKOCTSIMHU, BBIYMCIIEHHUE PACCTOSIHMKA OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/Ia IIPH PEIICHNN;

e CBOOOJHO ONEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMH C JBH)KEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBMKCHHIA,

®  BBINOJHATH U300paKEHUS MHOTOTPAHHUKOB M TEJ BpAIICHHs MPHU MapajuieIbHOM
nepeHoce, MEHTPAIbHOW CHMMETPUH, 3EPKAIbHOW CHMMETPUH, TpPU TIOBOPOTE
BOKPYT IPAMOii, IpeoOpa3oBaHus MOA00US;

® CTPOUTH CEYEHHS MHOTOTPDAHHUKOB U TEJI BpalICHUSA: CEUCHHS IMIMHIpPA
(mapanmienbHO H  TEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHyca (IapajuiebHbIe
OCHOBAHUIO U MPOXOJIAIINE Yepe3 BEPIINHY), CEUCHUS 1Iapa;

® UCMOJb30BaTh METOJbl MOCTPOEHUS CEUEHHI: METO/ Clel0B, METOA BHYTPEHHEIO
MIPOEKTUPOBAHHUS, METOJI IEpEeHOCa CEKYIIeH TIOCKOCTH;

® JI0Ka3bIBaTh F€OMETPUYECKUE YTBEPHKICHUS;

® TPUMEHATh TeoMeTpudeckne (aKThl JUIsl pEIIeHUS CTePEOMETPHYECKUX 3aad,
MPENOoIararoIiuX HECKOJIBKO IaroB pelleHus], €Cau YCIOBUS IPUMEHEHUs 3aJaHbl
B SIBHOH M HEsIBHOU (hopme;

e pemarh 3a7add Ha JI0KA3aTENbCTBO MAaTEMAaTHYECKHX OTHOIICHWH M HAXOXICHHE
reOMETPHUECKUX BEITHUYHH;

® TPUMEHSTHh NMPOTPaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI
MIPH PEUICHUN CTEPEOMETPUIECKUX 3a/1ad;

® [PUMEHATHh IOJy4YCHHblE 3HAHUS Ha NPAKTUKE: CPaBHUBAaTh, AHAJIU3UPOBATh U
OLICHUBATh pEAbHBIC CUTYaIlMH, TNPHUMEHSATh HW3YUEHHBIC TIOHSATHS, TEOPEMBI,
CBOMCTBa B IpOIECCE TOWCKA pEIIeHUs MaTeMaTH4ecKH CQHOpMYyIUPOBAHHON
pOOIIEMBI, MOJECITUPOBATh peallbHbIC CUTYAIMH Ha S3BIKE TEOMETPUH, HCCIIEIOBATh
MOCTPOSHHBIE MOJIENM C WCIOJIh30BAHUEM T€OMETPUYECKHX TOHSITHH M TEOPEM,
anmapara ainreOpbl, pemarbh NMPaKTHUYECKHe 3aJaud, CBS3aHHbIE C HaXOXKICHHUEM
reOMETPHUECKUX BEIUYHH;

® UMETh MPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHs T€OMETPHU KaK COCTaBHOMN
4acTu (pyHAaMEHTa pa3BUTHs TEXHOJIOTHI.

TEMATHYECKOE INTAHUPOBAHHUE



10 KUIACC

DJIEeKTPOHHbBIE
Kosn4yecrBo
Ne HaumeHoBaHue pa3iesioB U TeM qaCcOB (ungposkre)
oOpa3oBaTe/ibHbIE
n/n NMPOrpamMMbI
pecypchl
https://lesson.edu.ru/
BBenenue B crepeoMeTpuio 23
B3aumHoe pacnosioxeHue npsMbIX B 6 https://lesson.edu.ru/
MIPOCTPAHCTBE
[MapaienbHOCTh IPSIMBIX H g https://lesson.edu.ru/
IIJIOCKOCTEMN B IPOCTPAHCTBE
[MeprieH AMKYIIIPHOCTD MPSIMBIX o5 https://lesson.edu.ru/
IIJIOCKOCTEMN B IIPOCTPAHCTBE
https://lesson.edu.ru/
VYTIIBl U pacCcTOSHUS 16
https://lesson.edu.ru/
MHororpaHHUKH 7
https://lesson.edu.ru/
BexTops! B mpocTpaHcTBE 12
[ToBTOpenue, 06o0IICHUE U 5 https://lesson.edu.ru/
CHCTEMAaTH3aINsI 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 102
[TPOI'PAMME
11 KJIACC
KoamaecTBo JIEKTPOHHBIE
H (uudposbie)
anMMeHOBaHMe Pa3/1eJiOB U TEM  yacoB
Ne i/m o0pa3oBaTe/bHbIC
NMPOrpamMMbl
pecypcsl
https://lesson.edu.ru/
AHanuThueckas reoMeTpHUs 15
[ToBTOpeHue, 0600IICHNE U 15 https://lesson.edu.ru/
cHUcTeMaTu3alus 3HaHUI
https://lesson.edu.ru/
O0bEM MHOTOTpaHHUKA 17 D
https://lesson.edu.ru/
4 Tena BpaieHus 24 P
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[lnomaay moBepXHOCTH U

https://lesson.edu.ru/

. 9
00BEMBI KPYTJIBIX TET
https://lesson.edu.ru/
JIBrokeHUS 5
[ToBTOpenue, 0000IICHNE U 17 https://lesson.edu.ru/
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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