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COILEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMmble ¥ JIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTh, HPOCTPAHCTBO.
[TonsiTe 00 akCcMOMaTHYECKOM MOCTPOECHUU CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHH U
CJIIEACTBUS U3 HUX.

B3anMHOe pacnosokeHne MpsMbIX B IPOCTPAHCTBE: IIEPECEKAOIINECS, TapaICIIbHBIE
U cKpemuBamomuecs npsmele. [Ipusnakn ckpemmBaromuxcs npsameix. [lapamienbHOCTh
IPSAMBIX M IUIOCKOCTEH B NPOCTPAHCTBE: IMMAPAJUIENBHBIE NPSIMBIE B IPOCTPAHCTBE,
[IapaJuIeIbBHOCTh TPEX NPSMBIX, MAPAJUIEIBHOCTh NMPAMON U MIOcKOCTH. llapamiensHoe n
LEHTpaIbHOE MPOEKTUPOBaHUE, n300paxxenue puryp. OCHOBHbIE CBOICTBA MMAPAIIETBLHOTO
npoekTupoBaHus. M3o0paxenune @uryp B HapajUleIbHOM MpPOEeKIUH. YTIbl ¢
COHAIIPaBJICHHBIMU CTOPOHAMHM, YI'OJI MEXAY NPAMBIMU B MpocTpaHcTBe. llapamienbHoCTh
IUIOCKOCTEW:  IMApaAJUIENbHBIE  IUIOCKOCTH, CBOMCTBAa  ITApaJUICNIBHBIX  IIJIOCKOCTEH.
[Ipocreiiline NMpPOCTPaHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETPadJp, HapaUIesICIHUIIE],
MMOCTPOEHUE CCUCHUU.

[leprieHIUKYJISPHOCTh INPAMOM M IUIOCKOCTH: IEPIEHIUKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIIEIBHBIE W IEPIEHIMUKYJISPHBIE K IIJIOCKOCTH, INPU3HAK
MIEPIICHIUKYJIIPHOCTH TPSMOM M IUIOCKOCTH, TE€OpeEMa O MNPSIMON MEPIECHANKYISPHOU
m10cKocTh. OpPTOroHaNbHOE NMPOEKTUPOBaHuE. lIepneHauKyasap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH O IJIOCKOCTH, PAcCTOSTHUE OT MPSAMOM A0 IMJIOCKOCTH, NpOeKUus (QUrypsl Ha
IJIOCKOCTh. [IeplneHauKyISIpHOCTD IUIOCKOCTEH: IPU3HAK MEPHEHAUKYISIPHOCTH ABYX
rockocTer. Teopema o TpEX NEPHEHIUKYISpax.

Yrael B IPOCTPAHCTBE: Yrod MEXKAY NPSIMOM M IUIOCKOCTBIO, JIBYTPaHHBIN YIOJI,
JVHEWHBIA yTOJl ABYTPAHHOTO yrua. TpEXrpaHHbli U MHOTrOrpaHHble yribl. CBOMCTBa
IUIOCKUX YTJIOB MHOTOrpaHHoro yria. CBONCTBa IUIOCKMX W JIBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHUKH

Buabl MHOrorpaHHuKkoB, pa3BEépTka MHOrorpaHHuka. IIpusma: n-yrosibHas npusma,
npsiMasi U HaKJIOHHas MpU3Mbl, O0OKOBas U MOJIHAs MOBEPXHOCTh Mpu3Msbl. [lapannenenunen,
MPAMOYTOJIbHBIN TMapaJUIeJIENUIIel U ero cBoucTBa. Kparwaiime myTh Ha MOBEPXHOCTH
MHOTOrpanHuka. Teopema Ditnepa. [IpoctpanctBennas teopema Iludaropa. [lupamuaa: n-
yrojbHas MUpaMua, IpaBuibHas U yceu€éHHas nupamuibl. CBoiicTBa pébep M OOKOBBIX
rpaHeu



NpaBUIbHOW TWpaMubl. lIpaBuiabHBIE MHOTOTPAHHUKHU: NpPAaBWIbHAsA NPU3Ma H
NpaBWJIbHAS NMpaMujia, MpaBWIbHAS TPEYroJibHAs MHpaMUla W NPABUIIbHBIN
teTpadap, KyO. IlpeacraBieHue O MPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JOEKAdIP U UKOCADIP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pédpa, nuaroHanu, yrisl. [Lnomans
OOKOBOM TOBEPXHOCTH U TMIOJMHOW TMMOBEPXHOCTU MPSIMOM MPU3MBI, IUIOIIA]Ib
OCHOBAHHUM, TeopemMa 0 OOKOBOM IMOBEPXHOCTH MpsIMOM Tipu3Mbl. [lnomans 60KoBoM
MOBEPXHOCTH M IIOBEPXHOCTHM MNPABWIBHOM MNHUPAaMHUIBI, TEOpeMa O IUIOLIAJN
YCE€YEHHOU MUPAMHUIBI.

CummMmerpus B IPOCTPAHCTBE. DJIEMEHTbl CHMMETPUM  MPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpHUsI B NPaBUIBHOM MHOTOTPaHHUKE: CHUMMETPUS
Napajulejenunesa, CUMMETPUsS MPABUIIBHBIX IIPU3M, CUMMETPHUSA [PABUIIBHOU
MMAPAMUJIBI.

BeKkTOopbl ¥ KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJEBOTO
BEKTOpPa, BEKTOpPHl KOJUIMHEAPHBIC, COHAIIPABICHHBIE M  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PAaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CI0KEHUE U
BBIUUTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHUE BEKTOPA Ha YUCIIO.
CaoiicTBa cioxkeHusi BEeKTOpoB. CBOKCTBA YMHOXKEHHUS BEKTOpa Ha uncio. [lonstue
KOMIUIAHapHbIE BEKTOpBI. [Ipu3HaK KOMIUIaHapHOCTHM TPEX BeKTOpoB. IIpaBumio
napajuienenunena. Teopema O pa3joKEHUM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTOopaM. lIpsMoyronpHas cucrema KOOpAMHAT B mpocTpaHcTBE. KoopanHaTsel
BekTOpa. CBA3b MEKy KOOpAMHATAMH BEKTOPA U KOOPAMHATAMHU TOUEK. Y TOJI MEXKIY
BekTOpamu. CKaasipHOE NPOU3BEIECHUE BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[loHsATHA: UMIMHApPHUYECKAs TOBEPXHOCTb, KOHHMYECKass IOBEPXHOCT,
cepuueckas MOBEPXHOCTh, 00pa3yrollre MoBepXHocTel. Tena BpaleHus: HUINHIP,
KOHYC, yCEeu€HHBIH KOHyC, cepa, map. Bzaumuoe pacnosoxkenue cdepbl U
IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300paxkeHue Ten BpallleHHUs Ha
iockocTu. Pa3BépTka nununapa u konyca. Cummerpus chepsl U mapa.

O0béMm. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJIBHOTO Tapajuienenunena U cieactBus u3 He€. OO0BbEM mpsaAMol U
HAKJIOHHOHM NpU3MBbI, UWIMHIpA, MUpaMuabl U KoHyca. OOBEM IIapa ¥ 1IapOBOTO
CErMEHTAa.



KomOuHanuu Ten BpamieHus W MHororpaHHukoB. [Ipu3sma, BmmcaHHas B
WIMHAP, OINHUCAaHHAs OKoJo uuiuHApa. I[lepecedyenuwe cdeppl M 1mapa c
miockocTeio. Kacanme mapa u cdepsl mnockocTsio. [loHsATHE MHOTOrpaHHUKA,
OMHUCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHK WM TeEIO
BpalICHUsI.

[Inomans MOBEPXHOCTH UWJIMHAPA, KOHYyca, IUIONaab chepbl U e€ yacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILIOMIAACH IMOBEPXHOCTEH
nonobubix ¢uryp. IIpeoOpazoBanue mogoOus, romoTteTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPALICHUS: CEYEHUS UINHAPA
(mapanmienbHO W TEPHEHAMKYJISIPHO OCH), CEYeHHS KOHyca (IMapajuielbHbIe
OCHOBAHHIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEYCHUS I1apa, METObl IIOCTPOCHUS
CEUYEHMII: METOJ CJEI0B, METOJ BHYTPEHHErO NMPOEKTHUPOBAHUSA, METO]I MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepannu HaJ BEKTOpaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOHCTBAa BEKTOPHOTO yMHOXEHUs. lIpsMoyronpHas cucrema
KOOpAWHAT B mpocTtpaHcTBe. KoopawHaTel BekTopa. PasnmoxkeHue BeEKTOpa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METOJI IPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

JIBUKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpaHcTBa. OtoOpakenus. JIBUXKEHUS U PaBEHCTBO GUTYP.
OO6mue cBolicTBa JBMKCHUH. Buabl JBWKEHUMN: TapauIeIbHBIA IEPEHOC,
LIEHTpaJIbHAasl CUMMETpPHs, 3€pKajbHas CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDHI

1) rpaxkaaHcKoe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIMH 00YUaIOIIErocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWI€HA POCCUMCKOro 00IECTBA, PEACTABIEHUE O MATEMATHYECKHUX
OCHOBaxX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHH, MPOLEIYP
rpaXaaHckoro  obmiectBa  (BBIOOpBL,  OHNpPOCBI U Jpyroe),  yMEHHe
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSAMHA U Ha3HAYCHHUEM;

2) NaTpUOTHYECKOE BOCTIUTAHME:

c(OPMHUPOBAHHOCTh POCCUHCKOMN I'paKAAaHCKOW HJIEHTUYHOCTH, YBAKEHUS K
OPOLUIOMY M HAaCTOSALIEMY POCCHUHCKOW MAaTeMaTHKH, [IEHHOCTHOE OTHOLICHHUE K
JTOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTM)KEHUM B APYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHY;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHHUE JYXOBHBIX LEHHOCTEH pOCCUICKOro Hapoaa, chopMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHMS, 3TUYECKOrO MOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JTIOCTHKEHUI HAYKH U ACSITEIBHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOrO Oy IyILEro;

4) 3cTeTHYECKOe BOCIIMTAHME:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYAs 3CTETHKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIIeHUH, pacCy>KIeHU, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM pa3jInyHbIX BUIOB UCKYCCTBA;

5) ¢pu3nuyecKoe BOCIIMTAHME:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATH MAaTEMAaTHYECKHEe 3HAHUS B
MHTEpecax 3J0pOBOro U 6€30MacHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3ndeckas aKTUBHOCTh), PU3NYECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03/J0OPOBUTEIBHOM JIEATENbHOCTBIO;

6) Tpy10BO€E BOCIIMTAHME:

FOTOBHOCTh K Tpydy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuuyHbiM  chepaM  MPOPECCHOHAIBHOM  JACSTENbHOCTH, CBA3AHHBIM  C
MaTEeMaTHUKOM M €€ MNPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOP
Oynymeld mnpodeccnn W peaTn30BBIBATH COOCTBEHHBIC IKWU3HCHHBIC IUIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHIO U
caM0oOOpa30BaHUIO Ha MPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3KOJIOTHYECKO€e BOCTTUTAHUE:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW  KYJIbTYphl, TIOHUMAaHUE BIIUSHHUS
COIIMAIbHO-DPKOHOMHYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHON M COLMAIBLHOU
Cpelbl, 0CO3HaHHE TJIOOATBHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OPUCHTAIIHS
Ha TPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpYXalollled cpefpl, IUIAHUPOBAaHUE TMOCTYNKOB M OIIEHKA HMX BO3MOKHBIX
MOCJIEJICTBUM JUIsI OKPY>KaroIeH Cpeibl;

8) HeHHOCTH HAYYHOTO TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTeMaTUYECKOU
HAyKHU Kak cepbl 4eTTOBEYECKOM IeATeIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUISL pa3BUTHS LIUBWIM3ALIUM, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MaTeMaTH4YeCKOU
KYJBTYPOU KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEIbCKYIO IEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/bHBIC YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS

ba3oBble jornyeckue 1eicTBUA:

BBIIBJIITD U XAPAaKTEPU30BaTh CYILIECTBEHHBIC IPU3HAKM MATEMaTUYECKUX
OOBEKTOB, TMOHATUH, OTHOLIEHMH MEXIy TMOHATUAMH, (HOpPMyIHpPOBaTH
onpeaeneHus] MOHATHI, YCTAHABIMBATh CYLIECTBEHHbBIN MPU3HAK KiacCU(UKAIUY,
OCHOBaHMs 1J1s1 0000IIEHNS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyIUpOBaTh U  MpPeoOpa3oBbIBATH  CYKICHUS:
yTBEpAUTENbHBIE U OTPULIATENIbHBIC, €AMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISABJISAATH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJEHUAX W YTBEPKICHUSX, MpeAJiaraTh KpUTEPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JiejaTh BBIBOABI C WCIIOJIB30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENIBHO J0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALIUIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BHIBOIbI;



BBIOMpPATh CMOCOO pemeHnus Y4eOHOW 3amadd (CpaBHUBATh HECKOJBKO
BapUAHTOB pEUICHUS, BHIOMpaTh HauboJiee MOAXOASIINN C YIETOM CaMOCTOSITENHHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBrle uccienoBarejabCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH TUIOTE3y, aprYMEHTHPOBATH
CBOIO TMO3UIINI0, MHEHHE;

IIPOBOJIMTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIECIOBAHUE
110 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro 00beKTa, SBJICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SIBJICHUSMHU, MPOIIECCAMU;

CaMOCTOSITENIbHO (HOpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTaM
MPOBEAEHHOTO  HAOJIONCHUS, HCCJIEJAOBaHUsA, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

POTHO3UPOBATh BO3MOKHOE pa3BUTHE IMPOLECCA, a TaKkKe BBIIBUTATh
MPEOJIOKEHUSI O €70 PAa3BUTHH B HOBBIX YCIIOBUSIX.

Pab6ora ¢ ungopmanmei:

BBISIBIISIT ACPUIUTH MH(DOpMAIIMK, TaHHBIX, HEOOXOJAUMBIX JJIsi OTBETa Ha
BOIIPOC U JIJI PEUICHUS 3a]1a4H;

BBIOMpaTh MHPOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMaTU3UPOBAThH U UHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U (popM
pEeACTaBIICHHUS;

CTPYKTYPUPOBaTh HH(POPMAIINIO, MPEJCTaBIATh €€ B pa3IMuHbIX (popmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OIICHUBATh HaJIEKHOCTD uHopMau o CaMOCTOATEJILHO
c(hopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIE Y4eOHbIe 1eCTBUA

Oo0wmennue:

BOCIPUHUMATH U (POPMYIHPOBATH CYX ACHHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEeJISIMU O0IIeHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUs MO XOJAy PELICHUs 3a1auH,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAT;

B Xoje 00CYXJIeHUs 3aJaBaThb BOIMPOCHI MO CYLIECTBY O0CYXJIaeMOU TEMBI,
npoOJieMbl, pelaeMol 3a7aud, BBICKA3bIBaTh MJIEH, HAIEJICHHbIE Ha IOMCK
pELIEHUs], COINOCTABIIATh CBOM CYXACHUS C CYXACHUSIMHU APYTMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3iMuyMe W CXOACTBO MO3UIMH, B KOPPEKTHOM (opme
(GopMynHUpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;



MIPEACTABISATh PE3YJIBTATHI PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEI0BaHus,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opmar BBICTYIUIEHUS € YYETOM 3ajaay
IPE3eHTA1 U 0COOEHHOCTEH ay TUTOPUH.

PeryisiTuBHbIE YHHBeEpPCAJbHbIE YueOHbIe 1eiCTBUSA

Camoopranmusamnus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUpPATh CIIOCOO pEIIeHUs C
Y4IETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJIEKT:

BIIQJICTh  HABBIKAMH  TIO3HABATENbHON  pedyeKCHMH  KaK  OCO3HAHHS
COBEPIIIAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJIETh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJISL TpoIecca M pe3ysbTara perieHUs
MaTEeMaTUYECKOH 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPH PEIICHUHU 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHHBATh COOTBETCTBHUE PE3yJIbTATa LIETU U YCIOBUSAM, OOBSICHITH IPUUHUHBI
JOCTIKCHUS VI HEIOCTYKCHHS PE3yJIbTaTOB JEATCILHOCTH, HAXOAUTH OIIHNOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITE€JIbHOCTD:

MMOHUMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIWBUIYATBHON
paboThl TpU pEHICHWH YYeOHBIX 3a7a4, MPUHUMATh IIedh COBMECTHOU
NeSTEeIbHOCTH, TIIAHUPOBATH OPTaHMU3AIUI0 COBMECTHOW pPAaOOThI, pachpenemsiTh
BUJIBI pabOT, TIOTOBAPUBATHCS, 00CYKIATh MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYMIOBLIX (hopmax paboThl (00CyxkaeHUS, OOMEH MHEHHIA,
«MO3TOBBIE MITYPMbD» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIAa
B OOmUHA TPOAYKT IO KPUTEPHSAM, CHOPMYIHPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJEUCTBHUSL.

HPEAMETHBIE PE3YJIbTATBI

K konity 10 knacca oOydaroniuiicst HQy4uTCs:

¢ CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU ITOHSATHSAMH CTEPECOMETPHH TIPH
pEIICHUH 3a7a49 U TPOBEACHUHM MaTeMaTHYCCKUX PaCCyKICHUN;

o TPUMEHATHh AKCHOMBI CTEPEOMETPHUH U CIEJCTBUS W3 HUX MPHU PEIICHUU
T€OMETPUYECKUX 3a]1aY;



KJIacCU(PUIIMPOBATh B3aMMHOE PACTIONOKEHHE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OINEPUPOBATH TMOHATHSIMH, CBSI3AHHBIMH C yIJaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIy MPSMON U
IJIOCKOCTBIO;

CBOOOTHO OMIEPUPOBATH MTOHATUSIMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;
CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUILI MHOTOTPAHHUKOB (IpU3Ma,
npamMua, MPSMOYTOBHBINA Mapajuiesenune, Kyo0);

KJacCU(UIMPOBATh ~ MHOTOTPAHHUKHM,  BBIOMpass ~ OCHOBaHUS  JUIA
KJ1accu(UKaIuu;

CBOOOJHO  OMEPHUPOBATh IMOHATHSIMH, CBS3aHHBIMH C  CCUCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBITIOJTHSITh napasuiesibHOE, LEHTPaIbLHOE u OpPTOTOHAJIBLHOE
IPOEKTUPOBAaHUE (QUTYP Ha IIOCKOCTh, BHITIOJIHITH U300paskeHus GUryp Ha
MJIOCKOCTH;

CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIAMHU, BBITIOHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHH3Y;

BBIUHMCIIATh  IUIOMIAJIM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpHU3Ma,
nupamMmua), TEOMETPUUIECKUX TeJl ¢ TpUMEHEHUuEM GopMy;

CBOOOJTHO OIEpPUPOBATh MOHATHUSIMU: CHMMETPHUS B TIPOCTPAHCTBE, IIEHTP,
OCh U IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TFIOCKOCTh CHMMETPHUH (PUTYPHI;
CBOOOJTHO OIEpUPOBATh MOHSATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHSTH JICHCTBUSI HAJl BEKTOPAMHU;

pemaTrh 3aJaud Ha JOKa3aTelIbCTBO MATEMAaTUYECKUX OTHOIICHUHA U
HaXO0XXJIEHNE TCOMETPUIECKHUX BEIIMUNH, TPUMEHSS H3BECTHBIEC METO/IBI TPU
pPEIICHMM MaTEeMaTHYCCKUX 3aJlad IOBBIIMICHHOTO M BBICOKOTO YPOBHS
CJI0’)KHOCTH;

MPUMEHSATh TPOCTEUIINE TPOTPaMMHBIC CPEACTBA H  DBJICKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TIPY PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;
W3BJICKaTh, TPEOOPaA30BBIBATE W HMHTEPIPETUPOBATh HH(POPMAIHIO O
IIPOCTPAHCTBEHHBIX TE€OMETPHUYCCKUX (QuUTrypax, TMPEeACTABICHHYIO Ha
YepTekax U pUCyHKax;

MPUMEHSATh TOJyYEHHbIE 3HAHUS HAa TPAKTUKE: CpaBHUBATH W
aHAJIM3UPOBATh PEAJIbHBIC CUTYAIlMH, MPUMEHATh M3yYCHHBIC TOHATHUS B
npolecce TMOMCKAa pElIeHHs MaTeMaTH4eckd  ChOpMYIMPOBAHHOM
npo0eMbl, MOJEIUPOBATh pEalbHbIE CUTyallMd HA SI3bIKE T'€OMETPHUH,



HCCIIEI0BATh ITOCTPOEHHBIE MOJEIN C UCIIOIb30BAHUEM I'€OMETPUYECKHUX
HNOHATUH U TEOpeM, ammapara aiareOpbl, pelaTh MPaKTUYECKHE 3aJauH,
CBSI3aHHBIC C HAXO0XKJACHUEM I'€OMETPUYECKUX BEIINYMH;

MMETh TPEACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUS T'€OMETPUH Kak
COCTaBHOM YacTH pyHIaMEHTA Pa3BUTHUS TEXHOIOTHIA.

K konity 11 knacca oOydaroniuiicst HAy4uTCs:

CBOOOJHO OIEPUPOBATh TMOHSATUSIMHU, CBSI3aHHBIMU C IIMJIMHAPUYECKOM,
KOHUYECKOW U c(epuyecKor MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIyYEHUS;

ONIEPUPOBATH MOHATUAMH, CBA3aHHBIMU C TE€JIaMU BpPALCHUS: UIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Tena BpalleHus (UWIMHAP, KOHYC, cdepa u map)
OOBSACHATH CIIOCOOBI OJIYYEHUSI TEJl BpALLICHUS;

KJIACCU(PUIIMPOBATH B3AMMHOE PACIOJIOKEHHE C(hephl U TIIOCKOCTH;
BBIYMCIIATh BEJIMUYMHBI 3JIEMEHTOB MHOTIOIPDAHHMKOB W TEJ BpAILCHUS,
00BEMBI U IUIOMIAM MOBEPXHOCTEW MHOTOIPAaHHHUKOB U TEJl BPAILECHUS,
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OINEPUPOBATh MOHATUSMH, CBSA3aHHBIMH C KOMOMHAIMSAMH TEJ
BpallleHUsI U1 MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAaHHBIM B chepy u
ONHCaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WJIH TEJIO
BpAIlICHHUS;

BBIYMCIISITH COOTHOIICHHSI MEXAY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEJI;

n300pakaTb H3y4yaeMble (QUIYpbI, BBINOJHITH (BBIHOCHBIE) IUIOCKHE
YepTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TeJl BpALICHUS;

U3BJIEKaTh, WHTEPHPETHPOBATH U MPeoOpa3oBbIBATH HHMOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, TMPEeACTaBICHHYIO Ha
4epTeKax U pUCyHKax;

CBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEPALMU HAJ] BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
penaTb FeOMETPUYECKHE 33/1a4U HA BBIYUCIIEHUE YIJIOB MEXAY NPSIMBIMH U
IIJIOCKOCTSIMH, BBIUHCIIEHUE PACCTOSHHUI OT TOUKH JI0 IIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPH PELICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C JIBDKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHMUIA;

10



BBITIOJIHSATh HM300pa)KEHWsST MHOTOTPAHHUKOB W TEJ BpalleHUs MpHU
NapajuieIbHOM MEPEHOCE, LEHTPAIBbHOM CUMMETPUH, 3€PKaJIbHOU
CUMMETPHH, MIPU TTIOBOPOTE BOKPYT MPSIMOMA, TpeoOpa30BaHUs MOJ00NS;
CTPOUTH CEUEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUS LUITUHIpA
(mapajuienbHO U NEPHEHAUKYISIPHO OCH), CEUEHUS KOHYyca (MapasuieibHbIe
OCHOBAHHIO U MPOXOIAIIUE Yepe3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOABI TOCTPOCHHSI CEUECHHI: METOH CJIEAOB, METO[
BHYTPEHHETO ITPOCKTUPOBAHMUS, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH;
JIOKa3bIBATh TEOMETPUYECKUE YTBEPKIACHMUS;

OPUMEHSTh TeoMeTpuyeckre (akThl JUIsl PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEeANoJararolIMX HECKOJIbKO IIAroB PEIICHMs, €CIU YCIOBHUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pemath 3aJadyd Ha JOKa3aTeJIbCTBO MAaTEMaTHYECKHX OTHOIICHUH W
HaX0XJICHUE T€OMETPUUECKUX BEIINYUH;

NPUMEHSTh MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;

MIPUMEHSTH MOJYUYCHHBIC 3HAHUS Ha TTPAKTUKE: CPABHUBATh, AHAJIU3UPOBATH
U OLICHUBAaTh pEalbHbIE CUTyallMH, NPUMEHATH H3YyUYCHHBIC TOHSITHS,
TEOPEMBI, CBOWCTBa B IMPOLECCE IIOMCKA PEIICHHS MaTEeMaTHYEeCKU
chopMyTUPOBAHHON MPOOJIEMBI, MOJIETUPOBATh pEalbHBIC CUTyaIluu Ha
SI3bIKE TEOMETPUH, UCCIEOBATH TOCTPOCHHBIE MOJICNIU C UCTIOIB30BaHUEM
reOMETPUYECKUX TMOHATHUH W TeopeMm, ammapara aiareOpbl, peliaTh
NPaKTUYECKUE 3a/laud, CBS3aHHBIE C HAXOXKJACHUEM T'€OMETPUYECKUX
BEJINYUH;

MMETh TIPEACTaBJICeHUs 00 OCHOBHBIX 3Tamax Pa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4yacTu (PyHIaMeHTa Pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoanuecTBo yacos DJIeKTPOHHbIE Yder paboueii
Ne HaumMeHnoBaHue pa3aesioB U TeM (uudgposbie) IPOrpaMMbI
Koutpoabsn | IlpakTuueckne BOCIIUTAHUSA
n/ NPOrpamMMblI Bcero o0pa3oBaTe/IbH
ble padoThI padoTbI
n ble pecypchl
BBE/ICHIIE B CTEPEOMETPHIO 23 1 https://myschool.edu.ru/ |popmupoBath
: MUPOBO33pEHUE,
B3auMHO€ paconokKeHHe NPSAMbIX B https://myschool.edu.r/ M"P p
6 1 COOTBETCTBYIOLIETO
TIPOCTPAHCTBC COBPEMEHHOMY YPOBHIO
[TapanmienbHOCTb NPAMBIX U INIOCKOCTEH g https:/myschool.edu.nu/ ipaspprus nayku n
B IIPOCTPAHCTBE 00L1ECTBEHHON
: [PAaKTUKU, TOHUMaHUEM
[leprieHIUKYIAPHOCTD MPSMBIX U https://myschool.edu.ru/ [P .
N 25 MaTEeMaTUYECKON HAYKU
IUIOCKOCTEN B POCTPAHCTBE KaK cephl TeTOBETECKOit
VYraer n PacCTOAHUA 16 1 httpS://mVSChOOI.edu.rU/ esITeJIbHOCTH, ATAllOB cé
MHOTOrpaHHHKH 7 1 https://myschool.edu.ru/ [Pa3BHTHA H SHATUMOCTH
. ISl pa3BUTHSA
BEKTOPHI B [IPOCTPAHCTBE 12 https://myschool.edu.ru/ e —"
IToBropenue, 0GobIeHHE 1 , https://myschool.edu.ru/ joBnageHneM S36IKOM
’ . 5
CHCTEMATU3AINS 3HAHUI MaTCMATHKN 5
1 MaTeMaTUYeCKOU
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0 KYJIBTYpOH
I[TPOTPAMME KaK CpeICTBOM IIO3HAHUsA
MUDPA; TOTOBHOCTBIO
OCYIIIECTBIISATh
[IPOEKTHYIO U
MCCIIEIOBATENbCKYIO
NESTENIBHOCTD
WHIWBHYaIbHO U B
rpymnme
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11 KIIACC

KounyecrBo yacos DJIEKTPOHHbIE Yuer paboueii
HaumeHnoBanue pa3jiesioB 1 TeM (mudposbie) IpOrpaMMel
Ne n/n KonTpoanb IIpakTHyeckne BOCIIUTAHUS
NPOrpaMMbl Bcero oOpa3oBaTe/IbHbIC
HbIe padoTsbI
pecypchbl
padoThI
1 AHanuTHYecKas FeOMETpHs 15 1 https://myschool.edu.ru/ {popmuposars
ToBTopenye, 0606mIeH e 1 https:/myschool.edu.ru/ [MAPOBO33PCHHUE,
2 ’ . 15 1 COOTBETCTBYIOLIETO
CUCTEMAaTH3alMsl 3HAaHUH COBDEMEHHOMY YPOBHIO
3 O6BEM MHOTOTPaHHHKA 17 1 https:/myschool.edu.ru/ ipaspurus nayku u
Tela BpaICHHS 24 https://myschool.edu.ru/ [00MECTBEHHOM
- r—T Foledury [IPAKTHKH, TOHHMAHHEM
5 [Tnomaau moBEpXHOCTH B OO BEMBI 9 1 ttps://myschool.edu.ru | - . aeckoi HayKH
KPYIJIBIX Te KakK c(epbl YeIIOBEUECKOM
6 JIBrxeHust 5 1 https://myschool.edu.ru/ [TE€STEIBHOCTH, 3TAMOB €€
https://myschool.edu.ru/ [Po P HA M SHATHMOCTH
; [ToBTOpEHUE, 0000IICHNE U 17 ) ps./imy 11 pasBuTHS
CUCTEMATH3alMsl 3HAaHUH MBUJTH3AIIAY,
OBJIAJICHUEM SI3BIKOM
OBIIEE KOJIMYECTBO YACOB I10 102 8 0 A
MaTeMaTHKU

[TPOI'PAMME

1 MaTEMaTUYECKON
KYJIbTYpOH KaK
CPENCTBOM IMO3HAHUS
MUDPA; TOTOBHOCTBIO
OCYLIECTBIATH
[IPOEKTHYIO U
MCCIIEA0BATEIbCKYIO
NESTENIBHOCTD
MHIMBUAYAIbHO U B
rpymrme
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

['eomeTpus, 10-11 kmaccel: 6a30BbIN U yTIyOJICHHBIN YPOBHU: YUSOHUK/
Artanacsn JI.C., byry3os B.®., Kanomues C.b. u ngpyrue 11-e uzna., crep. —

Mockasa: [Ipocsemenue, 2023. — 287 c.: ni.

METOINYECKHUE MATEPUAJIbBI 1JI51 YUYUTEJIA

['eomerpus. unaktnueckue marepuainsl. 10 kiracc. YMK JI. C. AranacsHa.

['eomerpus. Junaktuueckue matepuansl. 11 kmacc. YMK JI. C. Aranacsina.

HUDPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

Marepuaisl mo MaremaTuke B EquHON KOUIEKIIMKA IU(PPOBBIX
00pa3zoBaTeILHBIX PECYPCOB
http://schoolcollection.edu.ru/collection/matematika

3agauu o reoMeTpun: HHGOPMAITMOHHO-TIOMCKOBAs CHCTEMa

http://zadachi.mccme.ru Uutepret-tipoekt «3amauuny» http://www.problems.ru
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