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AHHOTaNUA K padoueii nporpamme
yueOHoro npeamera «I"'eomerpust. Yriy0JieHHbIl yPOBEeHb»

Pabouas mnporpamma yuebHoro mpeamera «l'eomerpus. YTriIyOJIIeHHBIH YpOBEHB»
oOsi3aTenbHOM  TpeaMeTHOW obOmactu  «Marematnka u  MHQOpMaTuKa» paspaboTaHa B
COOTBETCTBMH ¢ MyHKTOM 18.2.2 0OHOBJIEHHOTO (eneparbHOr0 TOCYJapCTBEHHOTO
00pa30BaTEeILHOTO CTaHAapTa cpeaHero obmiero obpazoBanus (manee - DPIOC COO),
denepanbHON 00pa30BaTENBLHOW MPOTPaMMBI CpeaHEero obmiero obpasoBanus (mamee - DOII
COO) u peaymmsyercst 2 roga ¢ 10 mo 11 kmaccel. DTOoT y4eOHBIA TpeaMeT 00O3HAYCH B
oOsi3aTennbHOM YacT ydeOHoro 1iaHa. JlaHHas pabouass mporpamMma SIBISIETCS YacCThIO
COZIEPXKATEIBHOTO paslielia OCHOBHOH 0Opa3oBaTeNbHONH MpPOTpaMMbl CpPEIHEro OO0IIero
obpazoBanus (nanee - OOIT COO).

PabGouass mnporpamma pazpaboTana yuuteneM HWHPOPMATUKH W MaTEeMaTHKA B
cooTBeTcTBUU C llojokeHneM o paboumx TmporpamMmMax H ONpEAEseT OpraHu3aIHio
oOpa3zoBatenbHOM nesTenbHocTH yuutensimMu B COLLL Ne27 o yue6HOMY npeamery «I'eomeTpus.
VYrinyOneHHbIH ypOBEHbY € YIETOM pabouell porpaMMbl BOCITUTAHHUSL.

Pabouas nmporpamma yueOHoro npeameta sisiisgercs yactbio OOII COO, onpenensomei:

- IUIaHUpyeMBbIe  pe3yJbTaThl OCBOCHHUS  yd4eOHOro mpenMeTa  (JUYHOCTHBIE,
MeTarnpeIMEeTHBIE U TPEIMETHEIC);

- coZlepyKaHue YIeOHOTO MpeIMeTa;

- TEMaTHYECKOE TUTAHUPOBAHKE, B TOM YHCIIE C YI€TOM paboueii mporpaMMbl BOCTIATAHHSI
C YKa3aHHEM KOJHYECTBA YacOB, OTBOJMMBIX HA OCBOCHHE KAXKIOH TEMBI.

Pabovas mporpamma OOCyXJIeHa W TIPUHSITA pPEIICHUEM METOJUYECKOTO OOBETMHEHUS
€CTECTBEHHO- MAaTeMaTUYECKOro IIMKJIa U COTJIACOBaHA 3aMECTUTENIEM TUPEKTOpa Mo y4eOHO-
BocrurarenbHOi padote COIL No27

Hara 28.08.2023



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U ITIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATUSA cTepeoMeTpuu. Touka, mpsmasi, MI0CKOCTh, MpocTpaHcTBo. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3aumHoe pacrnosio’keHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOUIUeCs, napaiebHble U
CKpenuBaromuecs npsiMeie. [Ipu3Haku ckpemuBaronmxcs npsameix. [lapanienbHOCTh OpsSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleibHbIE MpPsIMblE B MPOCTPAHCTBE, MapajuIeIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsIMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapauIeIbHOTO MPOCKTUPOBAHHUS.
N300paxkenue Guryp B napajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy NpsIMbIMH B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: mapauleNbHble IJIOCKOCTH,
CBOMCTBa NmapauleNbHbIX IUIocKocTel. [IpocTeiiie mpocTpancTBEHHBIE (GUTYpPhI HA TIIOCKOCTH:
TeTpasd/p, NapajuieJenune, IOCTPOSHNE CEUeHU .

[lepnieHqUKYISIPHOCTE  TPSIMOM W TJIOCKOCTH:  TIEPIICHAUKYISIPHBIC  TPSMBIE B
MIPOCTPAHCTBE, MpsAMbIE MapajulesibHble U MEPHeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPIEeHIUKYIIPHOCTH MPSAMON U MIIOCKOCTH, TEOPEMA O MPSAMOM MepHEeHANKYISIPHOMN TIOCKOCTH.
OproroHanbHOe MpoeKTUpoBaHUe. [lepneHAuKyIslp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JIO
IUIOCKOCTH, PACCTOSIHHE OT NPSIMOM J0 IUIOCKOCTH, NpOeKius GUrypbl Ha IJIOCKOCTb.
[TeprieHAMKYASAPHOCTD MIIOCKOCTEN: MPU3HAK NEPHEHAUKYIIPHOCTH JBYX IUIOCKOCTE. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTrabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, THHEHHBIN
YroJ JIBYIpaHHOTO yria. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTroOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYTPAaHHBIX YIVIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO YIJIa.

MHOrorpaHHMKHN

Bubl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipuzma: n-yronpHas npusma, npsmas
M HaKJIOHHas TMpu3Mbl, OOKOBas U TOJHAas NOBEPXHOCTh mpusMbl. [lapamnenenumnen,
MpSIMOYTOJIbHBIM Mapajijienenunes W ero cpoictBa. Kparyailme nyrm Ha HTOBEPXHOCTH
MHoOTOorpanHuka. Teopema Oiinepa. IlpoctpanctBenHas teopema Iludaropa. IMupamupa: n-
yroJibHasi TUpaMua, MpaBuibHas U yceu€HHas nupaMusl. CBoiicTBa pédep u OOKOBBIX TpaHeit
MpaBUIbHOM mnupaMujbl. IIpaBuibHbIE MHOTOTpaHHHMKHU: MpPaBWIbHAs MpPU3Ma W IpaBUJIbHAs
NUpaMuia, NpaBuibHasi TPEYTroabHas MMpaMuia U MpaBWIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBUIIbHBIX MHOTOTPAHHUKAX: OKTA3P, JOJAECKa3Ip U UKOCAIP.

Brrunicnenue >neMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yribl. [lnomans 60koBoi
MMOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOU IPU3MBI, TUIOIIA/Ib OCHOBAHUIA, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MPsAMOI mpu3Mbl. [Lnomans G0KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHON
MUPaMU/JIbI, TEOPEMA O IMJIOIIAIN YCEUYEHHON TUPaMUIbl.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU TNPABWIBHBIX MHOTOIPAHHHUKOB.
CummeTrpusi B MpaBWIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajjielenuneaa, CUMMETpUs
MPaBUIIbHBIX MIPU3M, CHMMETPHUSI MPABWIILHON TUPAMUIBI.



BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEapHble, COHAIPABJICHHBIE M IPOTUBOIIOJIOKHO HAIPABIICHHBIE BEKTOpBL. PaBeHCTBO
BEKTOPOB. [IeHCTBUA C BEKTOPAMM: CJIOKEHUE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHMX
BEKTOPOB, YMHOXEHHE BEKTOpa Ha uncio. CBOMCTBa cloxkeHus BeKTopoB. CBOMCTBA YMHOKEHUS
BEKTOPA Ha yucio. [loHsATHe KOMIUTaHApHBIE BEKTOPHI. [IpU3HaK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno napamnenenunena. Teopema O pPa3jIOKEHUH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTtopam. [IpsmoyrosibHas cucrema koopauHaT B npoctpaHcTBe. KoopaunaTtsl Bekropa. CBs3b
MEXAy KOOpJAMHAaTaMH BEKTOpa M KOOpJAMHATaMM TOYEK. YTOJ Mexay Bekropamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena ppamenust

TloustTus: MUWIMHAPHUYECKad MOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)CpI/I‘-ICCKafl
MMOBEPXHOCTh, 00pa3yroIIre MoBepxHocTel. Tena BpanieHus: NUIUHIP, KOHYC, YCEUEHHBINA KOHYC,
cdepa, map. Bzaumroe pacnosioxenue chepsl U MIOCKOCTH, KacaTelbHAs TUIOCKOCTh K cdepe.
N300paxkenue Ten BpaleHus Ha miIockocTu. Pa3BépTka muinHapa u konyca. Cummerpust cepsl
U 11apa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOJIBLHOTO
napauienenunena U ciaeactBuss u3 He€. OObEM NMpSIMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U apoBOro CETMEHTA.

KomOunaruu Ten BpalieHus U MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B IIWJIMHID,
omnucaHHas okoJsio IwiuHApa. [lepeceuenmne cdepsl U mapa c miockocteio. Kacanue mapa u
cdepsl IIocKkoCcThI0. [loHATHE MHOTOTpaHHUKA, OTTMCAHHOTO OKOJIO chepsl, chephl, BMUCAHHOU B
MHOTOTPaHHUK WJIH TEJIO BpalllEHUSI.

[Inomanas MOBEpXHOCTH IMIMHIpPA, KOHYca, Iuiomans chepsl u e€ yacreir. [logobue B
npoctpanctBe. OTHomieHHe O0O0BEMOB, IUIOIIAJEH MOBEPXHOCTEW MOJOOHBIX  UTYP.
[IpeoOpazoBanue momobus, romoTeTus. Perienue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEepEOMETPUYECKUX METOJIOB.

[locTpoenune ceuyeHWt MHOTOIPAaHHUKOB M TEJ BpalICHMs: CEUYEHUS IHJIMHJIpA
(mapannenbHO M MEPIEHIUKYISIPHO OCH), CEYEHMs] KOHYyca (mapajulesibHble OCHOBAHUIO U
MPOXOJIAIINE Yepe3 BEPIINHY), CEUCHHsI IIapa, METOJbI MOCTPOCHHSI CEYCHHI: METOJ CJENOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B npoctpancTBe. Onepanuu HajJ BEKTOpaMU. BEKTOpHOE YMHOXKEHUE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOeHHA. [IpsMoyronbHas cucTemMa KOOpPAWHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpHU
peleHNH FeOMEeTPUIECKUX 3a1au.

JABHKEHHS B IPOCTPAHCTBE

JBwxenuss npoctpaHctBa. OtoOpakeHus. JIBwkeHus u paBeHCTBO ¢Quryp. OOmue
CBOMCTBa JABI)KEHHUW. BUIbl ABWKEHUMN: MapasieNbHbII MEpPeHOC, IEHTpalbHAas CHUMMETpUS,
3epKaJIbHasi CHMMETpPHsI, IOBOPOT BOKpYr npsmoil. [IpeobpazoBanus nogo6us. [Ipsmas u cdepa
Oiinepa.



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

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BoCIMTAHME:

c(OPMHUPOBAHHOCTB IPAKTAHCKON MTOZUIIH 00YJaIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro oOLIeCTBa, NPEACTABICHNE O MAaTEMAaTUYECKUX OCHOBaxX (DYHKIMOHHPOBAHUS
Pa3IUYHbIX CTPYKTYp, SBJIEHUH, IPOLEAYp I'PaXAaHCKOro oOuiecTBa (BbIOOPHI, ONPOCH! U APYroe),
YMEHHE B3aUMOJIEHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTaMHU B COOTBETCTBUHU C UX (YHKUMSIMH U
Ha3HA4YCHUEM;

2) maTpnoTHYecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh POCCUNCKON TI'pa)KIAHCKOW HMJIEHTUYHOCTH, YBaXKE€HUS K IMPOLLIOMY U
HACTOSIEMY POCCHMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOUIEHWE K JIOCTHXKEHHUSAM POCCUHCKHUX
MAaTE€MAaTHKOB U POCCUMCKON MaTEMaTUYECKOMN LIKOJIbI, UCIIOIB30BAHNUE ITUX JOCTUKEHUHN B IPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEN POCCUNCKOTO Hapojaa, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHsI, STUYECKOTO MOBEICHHUS], CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU
U JESITEeTbHOCThIO YUEHOTO, 0CO3HAHUE JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOTO OYIYyIIETo;

4) acTeTHYECKOE BOCIIMTAHME:

JCTETUYECKOE OTHOIIEHHE K MHUPY, BKIKOYAs 3CTETHUKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3aJad, PELICHHH, pacCyXICHWH, BOCHPUUMYHMBOCTh K MaTEMAaTUYECKUM acleKTam
Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) pusnyeckoe BocnuTaHUE:

c(OPMHPOBAHHOCTb YMEHHUS IIPUMEHATh MaTeMaTUUECKHE 3HaHUS B MHTEpEcax 3J0pOBOTO U
0e3omacHOro 00pasa JKU3HHU, OTBETCTBEHHOE OTHOILLIEHHE K CBOEMY 370POBbIO (30POBOE NMUTAHMUE,
cOanaHCUPOBAHHBIN PEXUM 3aHATUI M OTAbIXa, peryispHas (pu3nyecKkas akTUBHOCTD), (GU3NUECKOE
COBEPUICHCTBOBAHUE IIPU 3aHATHUAX CIIOPTUBHO-03J0POBUTEIIBHON NEATEIBHOCTBIO;

6) TpyaoBOe BocuTaHME:

TOTOBHOCTb K TPYZAY, OCO3HaHME LIEHHOCTH TPYIOJIOOMs, MHTEpEC K pa3n4HbIM cdepam
po(hecCUOHABHON JEATeNbHOCTH, CBS3aHHBIM C MAaTeMaTHKOW M €€ NPUIIOKEHUSIMH, YMEHUE
COBEpILATh OCO3HAHHBIN BbIOOP Oynyliel nmpodeccun U peaar30BbIBaTh COOCTBEHHBIE JKU3HEHHbIE
IUTaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHUIO U CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEM JKU3HM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIIEHUU NPAKTHUYECKUX 3a1ad
MaTeMaTU4ECKON HalpaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIINTAHHE:

C(OPMHUPOBAHHOCTb ~ JKOJIOTUYECKON  KyJIbTYypbl, IIOHUMAaHHWE BIUSHUA  COLIMAIBHO-
DKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHHUE IPUPOJHOM U COLMAIBHOM Cpelbl, OCO3HAHHE
rJ100aJIbHOTO XapakTepa KOJIOTMYECKUX MPOoOJIeM, OpUEHTALUsl Ha NMPUMEHEHHEe MaTeMaTHYeCKUX
3HaHUH JUIs pelleHus 3ajad B 00JacTH OKpYXaroleil cpe/ipl, MJIaHUPOBAaHUE MOCTYIKOB U OLIEHKU
MX BO3MOYKHBIX MOCJIEICTBUM AJI OKPYKAIOLLEN CPEIbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTeMaTHUECKOW HAYKH Kak c(epbl 4eI0BEeYECKOU



JEATENBHOCTH, 3TANOB €€ pa3BUTUSA U 3HAUMMOCTH JUIS Pa3BUTHS LIUBWIM3ALUH, OBJIAJICHUE SI3bIKOM
MaTeMAaTUKM M MaTEeMaTU4ECKOM KYJIbTYpOM KakK CpEICTBOM IIO3HAHUA MHpPA, TOTOBHOCTH
OCYLIECTBJIAThH IPOCKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIbHOCTD HHIUBUIYAJIbHO U B IPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHHBEPCAIbHbIE YUeOHbIE el CTBUS

Ba3oBble joruyeckue neicTBus:

BBISIBIISIT W XapaKTePU30BaTh CYIICCTBEHHBIC MPH3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIIECHUI MEXy TIOHATUSIMH, (POPMYIIUPOBATH ONIPEICICHIS TIOHIATHH, yCTaHABINBATh
CYIIECTBCHHBI TPU3HAK KIACCU(PUKAIMU, OCHOBAHUS Jisi OOOOIICHHUS W CPAaBHEHUS, KPUTCPHH
MTPOBOIMIMOTO aHAJIH3a,;

BOCIIPHHUMATh, (POPMYIHPOBATH M TPEOOPA3OBBIBATH CYKICHHS: YTBEPIUTCIBHBIC U
OTpHUIATEIIbHBIC, SJMHIYHBIC, YACTHBIC W 00ITUE, YCIOBHBIC,

BBISIBIISITh MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHBOpPEYMS B (haKTax,
JTAHHBIX, HAOJFOICHUSAX ¥ YTBEPIKICHUSX, MPEJIaraTh KPUTEPHUH JIJIsl BBISBICHHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYUI;

JIeNIaTh BBIBOJIBI C WCHOJB30BAaHUEM 33aKOHOB JIOTHKH, JCIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYCHNH, YMO3AKITIOUSHUI TI0 aHAJIOTUH;

MIPOBOJIMTH CAMOCTOSITEIIFHO JIOKA3aTeIbCTBA MAaTEMAaTHUYCCKUX YTBEPkIACHUU (TIpPsIMBIE U OT
MIPOTHUBHOTO ), BEICTPAUBATh APTYMEHTAIIHIO, TPUBOUTH IPUMEPHI K KOHTPIIPUMEPHI, 000CHOBHIBATh
COOCTBEHHBIC CYXXICHHS W BBIBOJIBI;

BBIOMpATh Croco0 perieHus: yaeOHoH 3a7aun (CpaBHUBATh HECKOJHKO BapHAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrble ncciiegoBare/ibCKue AeHCTBHSA:

MCIO0JIb30BAaTh BOMPOCHl KaK HMCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS, (HOPMYIUPOBAThH
BOMNPOCHL, (UKCHpyIOIHE MPOTUBOpEUYUE, TMpoOIeMy, YCTaHABIMBAaThb MCKOMOE M JIaHHOE,
(dbopMHUpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

MPOBOJUTh  CAMOCTOSITENIHO  CIJITAHUPOBAHHBIA  SKCIEPUMEHT,  HUCCIEJOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEHl MaTeMaTH4ecKoro OObeKTa, SBJICHUS, IpOIlecca, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCAMMU;

CaMOCTOSITENIBHO (POPMYIHPOBaTH OOOOIIEHHSI U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIO/ICHUS, UCCIIEeI0OBAaHUs, OLICHMBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3y/lIbTaTOB, BBIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTaTh MPEINOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISIBIIATH AepUINUTH MHPOPMALMK, JaHHBIX, HEOOXOIUMBIX JJIs OTBETa HA BOMPOC U JUIA
pelIeHus 3a/1a4H;

BBIOMpaTh  HMHPOpPMAIMIO W3  HCTOYHUKOB  PA3NUYHBIX  THUIOB,  AHAIU3HPOBATh,
CUCTeMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAITUIO pa3IUYHBIX BUJOB U (OPM MPEACTABICHUS;

CTPYKTYpUPOBaTh MH(OPMAIIHIO, TPEACTABIATh €€ B Pa3UYHBIX (popMaxX, WILTIOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAJEKHOCTh MH(POPMAIIHH [0 CAMOCTOSTENBHO CHOPMYIHPOBAHHBIM KPUTEPHUSM.



KoMMmyHuKaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JeliCTBUS

OO0wmenne:

BOCIIpUHUMATbL U q)OpMy.HI/IpOBaTB CYyXXICHUA B COOTBCTCTBHH C YCIOBHUAMHU U LCISAMU
OGH.ICHI/IH, SICHO, TOUHO, 'PaMOTHO BbIPpA’KaTh CBOIO TOUKY 3PpCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
JIaBaTh MOSICHEHMS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh IIOJIyY€HHbBIN PE3YJIbTAT;

B XoJ€ OOCYXIEHHs 3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYXJAaeMON TeMbl, IPOOJIEMBI,
pemaeMoﬁ 3aaa4y, BBICKA3bIBaTbhb HJACH, HALCJICHHBIC Ha IMOMCK PCIICHUSA, COIIOCTABJISATH CBOU
CYXKACHHUA C CYXXACHUAMU APYIrux Y4YaCTHHUKOB Juajiora, O6Hap}I)KI/IBaTI) pas3inyue u CXOoACTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyTHpoBaTh pa3HOTIIACHS, CBOH BO3PAKCHHUS;

NpCACTAaBJIATE PC3YJIbTAThl PCHIICHUA 3ada4dd, OSKCIICPUMCHTA, MCCICAOBAHUSA, IPOCKTA,
CaMOCTOSITEIIEHO BBHIOMPATh (POpMaT BBICTYIUICHHS C YU4ETOM 3a/ad MPE3EHTANU U OCOOCHHOCTEH
ayJIUTOpUH.

PeryisiTuBHbBIE YHHBEPCAJIbHBbIE YUeOHbIE AelicTBUS

Camoopranu3anusi:

COCTaBIIATh IUIAH, AJITOPUTM PEIICHUS 3aJadl, BBIOMpaATh CHOCOO pemeHUs ¢ Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapUaHTHI peLIeHUH ¢ y4ETOM HOBOM HH(OpMaLIHHL.

CaMOKOHTPOJIb, IMOIMOHAILHBII HHTEJIEKT:

BJIJICTh HABBIKAMH IMO3HABATEIIBHON pediiekCHN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUU U
MBICIIUTEIBHBIX TPOIECCOB, UX PE3YJIBTATOB, BIAJCTh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISA
IpoIecca M pe3yJsibTaTa penieHUs MaTeMaTHIeCKON 3a/1auH;

MpeIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPH PEIICHUHU 3aJauyd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBbCTB, JAHHBIX, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3y/bTaTa IEJId U YCIOBHUSIM, OOBSCHATh MPUYUHBI JOCTHXKCHUS
WIM HENOCTIKEHUS  pe3yJabTaTOB JAEATEIbHOCTH, HAXOAWTh OMMOKY, JaBaTb OLEHKY
PHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbLHOCTD:

MOHUMAaTh U HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAIbHOW pabOTHl IpH
pelieHny y4eOHbIX 3a1a4, IPUHUMATh 11eJIb COBMECTHOM AESITeIbHOCTH, IJIAHUPOBATh OPraHU3aLIUIO
COBMECTHOM pabOThl, paclpeesiTh BUIbl paboT, JOrOBapUBaThCs, 00CYKIaTh MPOIIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH

y4acTBOBaTh B TPYNIOBBIX ¢opmax paboThl (00cyxaeHus, 0OMEH MHEHHI, «MO3TOBBIC
IITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YacTh pabOThl U KOOPIAUHUPOBATH CBOU ACUCTBUS C APYTUMHU
YJieHaMHd KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJIaJa B OOMIUNA MPOAYKT IO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbHI

K kon1ry 10 ki1acca oOyyaromuiicss HayduTCs:



cBOOOJIHO OMEPHPOBATH OCHOBHBIMH TMOHITHUSMH CTEPEOMETPHH NPU PEUICHUU 3a7ady |
IIPOBEJICHUN MaTEMAaTUYECKUX PACCYKICHUM;

IIPUMEHSATh AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IPU PEIIEHUN I€OMETPUYECKUX
3aza4;

KJIaccu(UIUpoBaTh B3aUMHOE PACIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OTEPHPOBATH MOHATHUSMH, CBS3aHHBIMH C YIJaMH B IPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKTY IIPSIMOM U IJIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH TOHATHAMH, CBSI3aHHBIMH C MHOTOT'paHHUKAMU;

cBOOOJTHO pacro3HaBaTb OCHOBHBIE BHUJIbI MHOTOTPAHHUKOB (NIpHU3Ma, MHpPaMHJA,
MPSIMOYTOJIbHBIN Napasuienenunen, Kyo);

KJIacCU(PHUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJIacCU(DHUKAIINN;
CBOOOJHO OIEpUpOBaTh MOHATHUSIMH, CBSI3aHHBIMM C CEYEHHEM MHOTOIPAHHUKOB
IJIOCKOCTBIO;

BBINIOJIHATH NapajuleIbHOE, LEHTPAJIbHOE U OPTOTOHAIBHOE MPOEKTHpOBaHUE (GUTYp Ha
IJI0CKOCTb, BBITIOJIHATH N300pakeHUs PUTyp Ha MIOCKOCTH;

CTPOUTh CEYEHHUS] MHOTOTPAaHHUKOB pPAa3JIMYHBIMU METOJAaMH, BBIMOJHSATH (BBIHOCHBIE)
IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHHU3Y;
BBIYMCIATh  IUJIOUIAJAM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpU3Ma, MUPaMUJA),
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyIT;

CBOOOHO ONEPUPOBATH MOHATUSAMU: CHMMETPHS B TPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUU (PUTYpPBI;

CBOOOJIHO ONEpUPOBATh MOHATHAMM, COOTBETCTBYIOLIMMH BEKTOpaM M KOOPAWHATAM B
IIPOCTPAHCTBE;

BBITOJIHATh ACHCTBUS HaJl BEKTOpaMH;

pemaTh 3aJaud Ha JOKa3aTeIbCTBO MaTEMAaTU4ECKUX OTHOIIEHUH M HaXOXKICHUE
reOMETPUYECKUX BEIMYUH, IPUMEHSS U3BECTHBIE METO/IbI IPU PEILIEHUH MAaTEMATHYECKUX
3aJa4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIOXHOCTH;

IPUMEHATh NPOCTEHIINE IMPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/1a4;

U3BJIEKaTh, MPEOOPa30BbIBATE U MHTEPIPETHUPOBATH MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECcKUX (PUrypax, MpeaCTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

IIPUMEHATh NOJYYEHHbIE 3HAHUS HA MIPAKTHUKE: CPABHUBATh U AHAIM3HPOBATH pPeabHbIC
CUTYallUu, IPUMEHSTh NU3Y4CHHbIC TIOHATHS B IIPOLIECCE TOMCKA PEIICHUsI MaTEMaTHUECKU
c(opMyIHPOBAHHON MPOOIIEMBI, MOAEIMPOBATh peaIbHbIE CUTYALIUU HA SI3bIKE T€OMETPUH,
HCCIIeIOBaTh IOCTPOEHHBIE MOJIENHM C HCHOJIb30BAHUEM T'€OMETPHUUECKUX MOHATUH U
TeopeM, armnapaTa aareOpbl, pelaTh NPaKTUYEeCKUe 3aJauu, CBS3aHHbIE C HaXOXKICHUEM
TFE€OMETPUYECKUX BEJINYMH;

UMETh NPEJICTaBICHUSI 00 OCHOBHBIX ATallaX pa3BUTHs F€OMETPUH KaK COCTAaBHOW YacTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 ki1acca oOyyaromuiicss HaydYuTCs:



cBOOOJTHO ONEPHPOBATH TMOHATHAMHM, CBS3aHHBIMH C IMJIMHAPHYECKOW, KOHUYECKOH H
cepuuecKoil MOBEPXHOCTIIMH, OOBIACHATH CIIOCOOBI MOTYYCHHUS,

OTIEPHPOBATH TMOHATUAMH, CBS3aHHBIMH C TEJIaMH BpAIEHHs: LWIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tella BpalleHUs (UWIMHAP, KOHYC, cdepa u map) u OOBSICHATH CIIOCOOBI
MIOJTyYEHUS TeJl BPALICHUS;

KJIaccu(UIMPOBATh B3AaMMHOE PACIIOJIOKEHHE CEPhI U TIOCKOCTH;

BBIUMCIIATH BEJIMYMHBI 2JIEMEHTOB MHOTOTPAaHHHUKOB U TeJl BPAIIeHHUs1, 00bEMBI U TIOLIAIN
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALICHUS, TEOMETPUUYECKHUX TEJI C PUMEHEHUEM
opmyu;

CcBOOOJTHO OTEPHPOBATH TOHATHAMH, CBS3aHHBIMA C KOMOHWHAIIUSIMU TeJ BpAIICHUS U
MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B cdepy W ONMHUCAHHBIH OKOJIo cdepsl,
cdepa, BiMcaHHAst B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

BBIUMCIIATH COOTHOIICHHUS MEXTy TUTOINAISIMHA IOBEPXHOCTEH 1 00bEMaMU 1OJOOHBIX TET,
n300paxaTh U3y4aeMble QUTypHhl, BHITIOJIHATE (BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PHUTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BpAIllCHHS,
W3BIIEKaTh, HHTEPIIPETUPOBATh U NPeoOpa30BhIBaTh HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUIECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTekKaxX U pUCYHKAX;

cBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHSTE OTIEPALH HaJl BEKTOPaMHU;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT;

pelaTh reOMeTpUYeCKre 3aa4k Ha BBIYMCICHUE YTTIOB MEX/y IPSAMBIMH U INIOCKOCTSIMH,
BBIUMCJIEHUE PACCTOSHUM OT TOYKH 10 IUIOCKOCTH, B II€JIOM, HAa IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/1a P pellICHUH;

CBOOOJIHO ONEpUpPOBaTh MOHATHSMHU, CBA3AHHBIMU C JIBHJKEHHUEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHMIA,

BBITMIOJIHATE M300paKEHHUsT MHOTOTPAaHHMKOB M TeJI BpALEHUA HpU MapajuieIbHOM
IIepEeHOoCce, LEHTPAIbHON CHUMMETPUH, 3€pKalbHON CHUMMETPUH, NPH MOBOPOTE BOKPYI
psSIMOM, TIPe0Opa3oBaHuUs MOA00US;

CTPOMTH CEYEHUSI MHOTOI'PAaHHUKOB U TE€J BPAILEHUS: CEUEHUs LWINHAPA (apaluIeIbHO U
NEPIEHANKYIIIPHO OCH), CEUeHHUs KOoHyca (IapasulesibHble OCHOBAaHMIO W IMPOXOJIne
yepe3 BEpLIMHY), CeUSHMs 111apa;

UCIOJb30BaTh METOJbl IOCTPOEHHUS CEUEHUIl: METOJ CIlel0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPHKACHUS;

IPUMEHATh TeoMeTpuueckue (akThl Il pEUIeHHs CTepeOMEeTPUYECKUX — 3ajad,
MIPEINOJaralIiuX HECKOJbKO IIaroB PELICHMs, €CIM YCIOBHUS NPUMEHEHUs 33a/1aHbl B
SIBHOU U HEesIBHOU (hopme;

pemaTh 3aJaud Ha JJ0Ka3aTeIbCTBO MAaTEeMAaTHYEeCKUX OTHOIIEHUH U HaXOoXKICHUE
reOMETPUYECKUX BEJTHYUH;

IPUMEHATh MPOTPaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHHUKALMOHHBIE CHCTEMBI IPH
pEeLIEeHNH CTEPEOMETPUYECKUX 3a1ay;

MIPUMEHSATH MOJyYeHHbIE 3HAHHUs Ha NPAKTUKE: CPABHUBATh, aHAIN3UPOBATh U OIICHUBATh
peanbHble CUTYAIMH, IPUMEHITh U3ydeHHBIE MOHSATHS, TEOPEMbI, CBOWCTBA B Ipoliecce



MOKWCKA pEIICHUs MaTeMaTH4eCKd CQHOPMYIUPOBAHHONW MpPOOIEMBI, MOIEIHPOBAThH
peanbHblE CUTyallMM Ha S3bIKE TE€OMETPUH, HCCIENA0BAaThb IIOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHUEM TE€OMETPHUECKUX MOHSATHA M TEOpeM, ammapara ainreOpbl, pemaTh
IIPAKTUYECKUE 3a7a41, CBSI3aHHbBIE C HAX0XKICHUEM T'€OMETPUYECKUX BEIIMYHH,;

UMETh TMPEJICTABICHUS 00 OCHOBHBIX ATalax pa3BUTHs F€OMETPUH KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

TEMATHYECKOE IINTAHUPOBAHHUE

Tematnueckoe ianupoBanue 1mo maremaruke ais 10—11-x kmaccoB cocTaBiieHo ¢ yueToMm padboueit
InporpamMmsbl BOCITUTAHUA. Buecenn! TEMBI, O6€CH€‘~II/IBaIOHH/IG pearsannio HEJICBbIX MPUOPUTECTOB
BOCIIUTAHUS 00YUAIONIUXCS CPEIHEro 00IIero oopa3oBaHus Yepe3 U3yuyeHne MaTeMaTUKH.

B BociuTanum o0y4aromuxcst FOHOIIECKOTO BO3pacTa TAKUM MPUOPUTETOM SIBIIETCS CO3/IaHUE
OJIaroTPUATHBIX YCIOBUHM JUIsl MPUOOpETEeHUs 00yUYatOIIMMUCS OTIBITa OCYIIECTBIEHUS COIUATBLHO
3HAYUMBIX JEII.

Briienenne 1aHHOTO IPUOPHUTETA CBSI3aHO C MOTPEOHOCTHI0 00YJIAFOIIUXCS B KHU3HEHHOM
CaMOOTIPE/ICIICHNH, B BEIOOpE NATBHEHIIIETO )KU3HEHHOTO TIYTH, KOTOPBIH OTKPHIBACTCS TIEpe HUMH
Ha MOpPOTe CaMOCTOSATEIILHON B3POCIIOH KHU3HU.

Ha ypokax MmareMaTtuku oOydaronirecss MOTyT PUOOPECTH:

OIIBIT CAMOCTOSATCIBHOTO HpI/IO6peTCHI/I$I HOBBIX 3HaHI/II71, HpOBe)IeHI/ISI Hay‘—IHI)IX
HCCIIEIOBAaHUM, OTIBIT IPOEKTHOM JIEATEIIbHOCTH;

OTIBIT M3YYEHUS, 3AlIUTH 1 BOCCTAHOBJICHHSI KYyJbTYPHOTO HACIICIUS YEIOBEUYECTBA, OIBIT
CO3/IaHUs COOCTBEHHBIX MTPOU3BEICHUN KYIbTYPHhI, OMBIT TBOPUYECKOTO CAMOBBIPAKCHHUS;
OTIBIT JIEJI, HANPaBJICHHBIX Ha MOJIh3y CBOEMY POJHOMY TOPOJY WK CETy, CTpaHE B LIEITIOM,
OTIBIT JIESATEIHLHOTO BBIPAKEHUS COOCTBEHHOH TPaXTaHCKOH TMO3HUITNH;

OTIBIT CAaMOIIO3HAHMSI U CAMOAHAJIN3a, OTIBIT COIMAITBHO TPUEMIIEMOTO CAMOBBIPAKCHHS

W caMOpeaTM3alliu.

10 KITIACC

Ne
n/n

Kosan4yecTBo yacos JIeKTPOHHBbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypchl

HaunMeHnoBanue

Ppa3esoB U TeM B KonTpoabubie | IlpakTnueckue
cero
NMPOrpamMmMbl padoTsl padoThI

Bsenenue B
s 23 1
CTEPEOMETPUIO

B3aumHuoe
PacroJIOKEHUE TPAMBIX 6 1
B IIPOCTPAHCTBE

[TapamiensHOCTB
MPSAAMBIX U IJIOCKOCTEN 8
B IIPOCTPAHCTBE




[lepneHMKYIAPHOCTD
HPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

25

VYrubl U paccTOsHUS

16

MHororpanHuku

Bexkrops! B
MIPOCTPAHCTBE

12

IToBTOpEHNME,
o0o0mieHue u
cUCTeMaTH3alIus
3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102 6

11 KJIACC

Ne
/o

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaunyecTBo uacoB

Bcero
padoThI

KonTtpoJbHbie

IIpakTH4eckue
padoThbI

JJIeKTPOHHbIE
(un¢posrbie)

oOpa3oBaTe/ibHbIE

pecypchl

AHanutuyeckas
TEOMETPHS

15 1

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3allH
3HAHWHI

15 1

O0BéM
MHOTOI'PaHHHUKA

17 1

Tena BpameHus

24 1

[ Inomranmn
MOBEPXHOCTH U
00BEMBI KPYTJIBIX TEJ

JIBH>KEHUS

IToBTOpEHME,
00001IeHNE 1
CHCTEMAaTHU3alH
3HAHUI

17 2

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102 8
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