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1. COAEP)KAHUE YYEBHOT'O KYPCA «TEOMETPHSI» (BA30BBIi
YPOBEHD)

10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS ~ CTEPEOMETpPUU. 1OYka, TMpsMas, IIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOSHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokKeHue MpsSMBIX B IPOCTPAHCTBE: IE€pPECEKaroLInecs,
MapajyiebHbIE M CKpeluBaromuecs mnpsmeie. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIBbHBIE TMPAMBIE B MPOCTPAHCTBE;
NapauIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh NPSAMOUW U IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOoJ MEXKAY MNOpPsIMBIMU B IPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: MapajiyIeIbHbIC TJIOCKOCTH; CBOICTBA
napayiebHbIX TUIockocTel. [Ipocteifmme mnpocTpaHCcTBeHHBIE (DHUTYpBl Ha
TUIOCKOCTHU: TE€Tpa’ip, KyO, napajuiesenunesi; ToCTPOCHHE CEUCHU.

[TepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapaUICIbHBIE W NEPHNECHAMKYJISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOU
NEPIECHAUKYJIIPHOU IIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEWHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT TpsIMOM 10  IUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
IlepneHauKyISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIApaX.

MHOrorpaHHuKHU

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPAHHHKA, BBITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ipusma: n-yronpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBI; MpsMas U HAKJIOHHAs MPU3MbI; OOKOBas U
ITOJTHAs ITOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajuiejienune]l 1 ero coucrtsa. [lupamupa: n-yroimpHas nupamuja, TPpaHd |
OCHOBaHME MUPAMU/IbI; OOKOBAs ¥ TIOJTHAS TOBEPXHOCTh MUPAMUJIbL; MPABUIIbHAS U
yceu€HHasg mnupaMuaa. OJIEMEHTbl Tpu3Mbl W nupamMuibl. [IpaBunbHBIC
MHOTOTPaHHUKHU: TOHSATHE MPAaBWJIBHOIO MHOTOTPAaHHMKA; MPAaBWIbHAS MpPU3Ma U
MpaBUIbHAS MHUPAMUJA; NPaBWIbHAs TPEYTrojbHAs NUPAMUAA W MPABUIIbHBIN
terpasp; KkyO. IlpencraBieHve o mpaBUIBHBIX MHOTOTPAHHHMKAX: OKTajp,
nonexka’ap v ukocasap. CeyeHus Npu3Mbl U TUPaAMUIBIL.



CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHpaMUax, MNapajljieienuIeax,
IpPaBUJIbHBIX MHOTOTPaHHUKAX.

Brluncnenue 5SI€MEHTOB MHOTOTPAaHHMKOB: péOpa, AWaroHaid, YIJbl.
[Inomaas OOKOBOl MOBEPXHOCTHM M TOJHOW IMOBEPXHOCTU MPAMOU MPU3MBI,
IJIOMAJh OCHOBaHMM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOW MPHU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHOW MUPAMUIBbI,
TeopeMa O Iulomanu yced€éHHou mnupamuabl. [lonstue o0 o0véMe. OO0BEM
MAPAMHUJIBI, TPU3MBL.

[logo6ueie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

11 KITACC

Tesia Bpalmenus

[unmuHapryeckas TIOBEPXHOCT, oOpa3yroriue IVUTAHPAYECKOM
MMOBEPXHOCTH, OCh MWJIMHIPUYCCKOW TMOBEPXHOCTH. [lMmuHIAp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3zywolas M OCh; IUIOMIaJb OOKOBOW W TOJHOM
MTOBEPXHOCTH.

Konudeckasi ToBepXHOCTh, 00pa3yroIIne KOHUYSCKOW IMOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOH MoBepXHOCTH. KOHyC: OCHOBaHWE M BEpIIMHA, 00pa3yroIasi
U OChb, IUIOMQJb OOKOBOM U TMOJHOM TMOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3yrolye U BhICOTa; OCHOBAaHUS U OOKOBasi TOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETp; IJIOMIAAb MOBEPXHOCTU C(hephl.
B3auMHoe pacrionoxenue chepsl U TUIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe;
IJI01a/1b ChEepHI.

N300paskeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka muianHapa U KOHyCa.

KomOwHammu Ten BpalleHWs ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMHMCAHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHWK, WU TEJO
BpaIcHUs.

[Tonsarue 06 06BEMe. OcHOBHBIC CBOMCTBa 00bEMOB Te. Teopema 00 00bEME
NpsIMOYTOJILHOTO TMapajuienienurena u ciuencrtsus u3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM I1apa U TIoIalb cephl.

[TomoOGubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

Ceuenuss mwiuHIapa (TapajuIeIbHO M TEPIEHAUKYJSIPHO OCH), CEUYEHUs
KOHyca (TapaJielbHOC OCHOBAaHHMIO W TIPOXOJAIIEE Yepe3 BEPIINHY), CCUCHHS
mapa.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE



BekTop Ha minockocTy U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHnue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. lIpaBuno mnapawienenunena. Pemenue 3agad, CBS3aHHBIX C
MPUMEHCHUEM TMpaBUJI JACHUCTBUUA € BeKTopamu. I[IpsamoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amaun B
KOOpAMHATax. YTol Mexay Bekropamu. CKalSpHOE TMPOU3BEICHUE BEKTOPOB.
Brruncnenue yrioB Mexy MPSMBIMH U IIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METO/I IPH PEIICHUHA T€OMETPUUYECKUX 3a]1a4.

2.IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMSI YYUEEHOI'O KYPCA
«TEOMETPHSI» (BA30BbIi1 YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUSA MPOTPaMMbl Y4eOHOTO TMpeaMeTa
«MaremaTuka» XapakTepU3yIOTC:

I'paxxpanckoe BocniuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON TTO3UIIUN 00YUAIOMErocs Kak akKkTUBHOTO
M OTBETCTBEHHOTO WIEHA POCCHUHCKOrOo OOIIecTBa, TMPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUSA PA3IUYHBIX CTPYKTYp, SIBICHHIA,
NpoIeAyp TpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCHI W Mp.), YMEHHEM
B3aMMO/JICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKUUSIMHY ¥ HA3HAYCHUEM.

IlarpuoTn4yeckoe BOCHIUTAHME:

c(hOpMUPOBAHHOCTBIO POCCUUCKOM Tpa)kAaHCKOW HIACHTUYHOCTH, YBaKCHUS
K IIPOLIOMY Y HACTOSIILIEMY POCCUMCKONW MaT€MaTHUKH, [IECHHOCTHBIM OTHOLICHUEM
K JOCTH)XECHUAM POCCUMCKMX MAaTEMaTUKOB M POCCUUCKOW MAaTeMaTHU4YECKOU
IIKOJIbI, K HCIIOJb30BAaHUIO ATHUX JOCTHKEHUN B JIPYIMX HayKaX, TEXHOJIOTHSX,
chepax IKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OpPMHPOBAHHOCTBIO  HPAaBCTBEHHOT'O  CO3HAHUS, JATUYECKOTO IOBEICHMS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHUEM JOCTUKEHUN HAYKU U JACSATEIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOT0 BKJIA/Ia B IOCTPOCHHUE YCTOMYUBOTO OyIyIIero.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMATUYECKHUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3az1ady, penIeHnu, paccyXIcHUM;
BOCIPUUMYHUBOCTBIO K MATEMAaTUYECKUM acleKTaM pPa3uyHbIX BUJOB UCKYCCTBA.

DusuyecKoe BOCIMTAHKE:



c(OpPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBO€ MUTAaHUE, COANTAHCUPOBAHHBIA PEXXHUM 3aHATUU U

OT/bIXa, peryJisipHast busnueckas AKTUBHOCTb); (du3HUecKoro
COBEPILIEHCTBOBAHHU, npu 3AHATHIX CHOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYJOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  NESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIE >KM3HEHHBIC IJIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSKECHUU BCEU JKU3HH, TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIpPaBICHHOCTH.

IKOJOrHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIbTYpPhl, TMOHUMAHUEM BIIMSHUS
COLUAIBHO-3KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMATBHOU
Cpelbl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa HSKOJOTUYECKHX MpoOJieM;
OpHUEHTAlMEll Ha MPUMEHEHUE MATEMATHYECKHWX 3HAHUM JJI pElICHUs 3a1ad B
0o0JlacTU  OKpYXalolllel cpenbl, IUIAHUPOBAHUS TMOCTYNKOB M OILIEHKH HUX
BO3MOYKHBIX TMOCIIEICTBUN I OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOIO MO3HAHUS: _

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKONM HayKh Kak cQepbl YeIOBEUECKOW MeATebHOCTH, JTamoB €&
pa3BUTUA M 3HAYMMOCTH JJIs Pa3BUTUS I[MBWIW3ALMU; OBJIAJICHHUEM SI3BIKOM
MAaTeMAaTUKA M MaTeMaTH4YEeCKOM KyJIbTYpOHM KaK CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATH MPOEKTHYK) M MCCIEAOBATENBCKYIO NESITENbHOCTh
WHJIMBUAYAJIbHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MeTtanpeMeTHBIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO IMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHAEM YHUBEPCATHHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUusMU, YHUBEPCATbHLIMU PeCYISIMUBHIMU OeUCTNEUIMUL.

1)  Vuusepcanvnvie  noznagamenvnwvle  Oelicmeus,  obecneuuarom
Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 o0oOyuarwuxcs (oceoeHue
Memo008  NO3HAHUA — OKpyJcaowe20  Mupa,  NpUMeHeHue  J102U4ecKux,
ucciedo8amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).



Bba3oBble JjornuecKkue JelicTBUA:

BBISIBIISITh M XapaKTE€pPU30BATh CYIIECTBEHHBIE TPU3HAKH MATEMaTUYECKUX
OOBEKTOB, IOHATHI, OTHOLIEHUM MEXAY HOHIATUIMM; (POPMYIUPOBATH
ONMpENENEeHNUs] TMOHATUM; YCTAHABIMBATh CYIIECTBEHHBIA  MpPHU3HAK
KJIacCU(UKAIMU, OCHOBAHUA Al OOOOIICHHUS U CpPaBHEHHS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3;

BOCIIpUHUMATh, (OpMyIMpoBaTh M  NpeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpPULATEIbHBIC, €IMHUYHBIE, YACTHbIE W OOIIHE;
YCIIOBHBIE;

BBIBISITP ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM W
OpoTUBOpeuMsl B (akTaxX, IaHHBIX, HAOMIOJEHUSX M YTBEPKICHUSX;
npeajaraTb ~ KpUTEPUM  JJI8  BBIABICHHUS ~ 3aKOHOMEPHOCTEH  H
MIPOTUBOPEUHNIL;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX MU
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3AKIFOUEHHI 110 aHAJIOTUH;
MIPOBOJUTH CaMOCTOSATEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUU (MPSMBIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALHUIO,
IPUBOJUTH MPUMEPHl U KOHTPHPUMEpPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJICHUS U BBIBOJBI;

BBIOMpATh Ccrnoco0 pemeHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BApHAHTOB pEIICHUs, BBHIOUpATh Hauloliee TMOAXOAAIUN ¢ Yy4YETOM
CaMOCTOATEJIBHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKkue 1eMCTBUSA:

WCITOJIB30BaTh BOTIPOCHI KAaK HMCCIICIOBATEIHCKANA WHCTPYMEHT IO3HAHUS;
bopMyIUpOBaTh BOMPOCH], (UKCHUPYIONIME MPOTHBOpPEUHE, MpolIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (OopMUpOBAaTH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHUE;

MIPOBOIUTH CaMOCTOSATEITHLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
0o0BbEeKTa, SBJICHUS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMU;

CaMOCTOSITENILHO (OPMYJIMPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIECHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKE BBIABUTATH
MIPEAIOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora c undopmanueii:

BBIABJIATD I[G(i)I/IHI/ITBI I/IH(i)OpMa]_II/II/I, JaHHBIX, HCO6XOI[I/IMI>IX I OTBCTaA
Ha BOIIPOC U IJIAA pCIICHUA 3a1a4H,



e BbpIOMpaTh HMHPOPMAIMIO K3  HCTOYHMKOB  Pa3IMYHBIX  THIIOB,
aHaJU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIIHIO
Pa3IUYHBIX BUJOB M (OPM IPEACTABICHHS,

e CTPYKTYypHUPOBaTh MH(GOPMAIINIO, TIPEICTABIATE €€ B Pa3IUYHBIX (OpMax,
WUTFOCTPUPOBATH I'PaUUSCKH;

e OIICHUBATh HaAEKHOCTD uHOopMaLH 110 CaMOCTOSITEIBLHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VHnusepcanvnvle KOMMyHUKamueHwvle Oelicmeus, o0becneuusarom

CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOB 00VUAIOUWUXCAL.

Oo0menue:

e BOCIHpPUHUMATH U (GOPMYJIMPOBATH CYXKJICHHS B COOTBETCTBHUU C
YCIIOBHSIMHU | IIEJISIMH OOIICHMSI; SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJIy pPeIIeHUs 3a/1a9i, KOMMEHTUPOBATh MOJYUCHHBIN pe3yIbTarT;

e B X07c 00CYXXJICHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYXTaeMOU TEMBI,
POOJIEMBI, perIaeMoM 3aa4uu, BEICKa3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pEIICHHS; COMOCTaBIATh CBOM CYXKICHUS C CYXICHUSAMH JIPYTUX
YYaCTHUKOB Juajora, oOHapy>XMBaTh pa3IM4Me M CXOJICTBO TO3UIIMH; B
KOPPEKTHOM popMe HopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

e TMPEACTABIATH  PE3yNbTaThl  PEHICHWS  3aJadd,  JKCIICPUMEHTA,
WCCJICIOBAaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (hopmar
BBICTYIUICHHUS C YYETOM 3a]1a4 IPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBo:

e TMOHMMAaTh H  HWCMOJL30BAaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUyAIbHON PabOThI MPU PENICHUH YYEOHBIX 3a71a4; TIPUHUMATH 11eJTh
COBMECTHOM JIESATENBHOCTH, IUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOM
paboThl, pactpenessaTh BUAB padoT, JOTOBApUBATHCS, 00CYKIaTh MPOIIECC
U pe3yiabTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

e YYacCTBOBATh B IPYIIOBKIX (popmax paboThl (00CYXICHUSI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMbD» W WHBIC); BBINOJHATH CBOI YacTh pabOThl U
KOODIAMHHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJICHAMH KOMAaHJbI;
OIICHMBATh KA4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO KPHUTEPHUSIM,
chOpMyTUPOBAHHBIM YIaCTHUKAMU B3aUMOJICUCTBHUS.

3) Yuusepcanvnvie  pezynamuenvie Oelicmeus, obecneuusaiom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

e COCTaBJIATH IUJIAH, AITOPUTM PEIICHUS 33/1a9, BEIOMPATH CITOCOO PEIICHMS
C Y4€TOM UMEIOILIUXCSA PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,



apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C Y4ETOM HOBOM
uH(pOpMaInH.

CaMOKOHTPOJIb:

e BJIAJCTh HaBbIKAMHM IO3HABATEIIbHON peduieKCMM KaK OCO3HaHHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB;
BJIAQJ€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJS Ipolecca U
pe3ysbTaTa peuieHus MaTeEMaTUYEeCKOH 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IpH PEIICHUU
3aJaud, BHOCHUTb KOPPEKTUBbl B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, IAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBHE pE3yJNbTaTa LEIH U YCIOBHIM, OOBACHSTH
IPUYMHBI JOCTHKEHUS WIM HEJOCTH)KEHHSI pEe3yJIbTaTOB JE€ATEIBbHOCTH,
HaXOAUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBath MOHATUSMU: TOUKA, IPsIMAsi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH M CIEACTBUS M3 HUX TMPU PEIICHUU
reOMETPUYECKUX 3a/a4.

OnepupoBaTh NOHATUSIMU: MAPAILICTBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEH.

KnaccuduimpoBath B3aMMHOE pPAacHOJOXKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUSMH: JABYTPAHHBIA YrOJ, TpaHU ABYTPAaHHOTO Yria,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOIO yIJia; rpajaycHas Mepa
JIBYTPAHHOTO yTJia.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHHK, BBIMYKIBIA H HEBBITYKIIBIHA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (NUpaMuja; NpU3Ma,
MPSMOYTOJIbHBIN NapaJijIesIenuIe, Kyo).

KnaccupummpoBat ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHHUS  JJiA
Kinaccuukanuy  (BBIMYKJIbIE U HEBBIMYKIBIE MHOTOTPAHHUKHU; TPaBUIbHBIC
MHOTOT'PAaHHUKH; TIPSIMbIE U HAKJIOHHBIEC MPU3MBbI, TApAJIJICICTUIIECIbI).

OnepupoBath MOHATUSAMHU: CEKYIIas MJIOCKOCTb, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHIIUIIBI IOCTPOSHUS CEUEHUH, UCIIONIb3YS METO/I CIIEIOB.

CrpouTh ceyeHHs] MHOTOTPAaHHUKOB METOJOM  CJEIOB, BBINOJHAThH
(BBIHOCHBIE) TIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.



PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEITUYNH 1O 00pasiaM WiH
ANrOpUTMaM, IPUMEHSST W3BECTHBIE AHAJIUTUYECKUE METOAbl IIPU PELICHUU
CTAaHJAPTHBIX MaTEMAaTUYECKUX 3a]1a4 HA BBIUYHUCICHHE PACCTOSIHUM MEXKIY ABYMS
TOYKaMHU, OT TOYKM JO MNOpsIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKJACHUE TEOMETPUUYECKUX BETUYMH MO 00pa3iiaM WiH
aNrOpuTMaM, NPHUMEHSS UW3BECTHBIE AHAIUTHUYECKUE METOAbl IPU PELICHHUU
CTaHJAPTHBIX ~MATEMATHUYECKUX 33Ja4 HA BBIYMCICHUE YIJOB  MEXKIY
CKPCIIMBAKOIIUMUCI MPAMBIMHA, MEXKIYy NOPAMOM W IUIOCKOCTBIO, MEXKIY
IIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruncnsatb 00bEMBI U TUIOMIAAN TOBEPXHOCTEW MHOTOTPAHHUKOB (TIpHU3Ma,
ndpaMujia) ¢ TMNOpUMEHEHUEeM (QOpMYyJ; BBIYUCIATH COOTHOIICHUS MEXIY
IJIOMIA/ISIMU TTOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUS B MPOCTPAHCTBE; LIEHTP, OChb U
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (PUTYPBI.

N3Bnekath, mnpeoOpa3oBbIBATH M HWHTEPIPETUPOBATH HHMOpMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUIECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekKax H
PUCYHKAaX.

[IpumensaTe reomerpuueckue (akThl AJiS PEIICHUS CTEPEOMETPUYECKUX
3a7a4, MPEANnoJararoluX HECKOJIBKO IIAroB PEIIEHUs, €CIIA YCIOBUS PUMEHECHUS
3aJlaHbl B SIBHOU (hopMme.

[IpumenaTe mpocredmme OpOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaMTE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHW B MPUPOJE U
YKW3HU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJy4YEHHbIE 3HAHUS Ha IIPAKTUKE: AHAJIM3UPOBATH pPEabHbIC
CUTyallud W TPUMEHATh HU3YYEHHBIE TOHATUS B IMPOLECCE IOMCKA PEIICHHS
MaTteMaTU4ecku CHOpMYJIHPOBAHHON MTpPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallul Ha S3bIKE TE€OMETPHUM, WCCIEA0BATh MOCTPOEHHBIE MOJEIN C
MCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHATHI U TEOpEM, amnmnapara anreOpsl; peniaTh
IPaKTUYECKUE 33141, CB3AHHBIE C HAXOKIECHUEM I'€OMETPUUECKUX BEJIUYUH.

11 KITACC

OnepupoBaTh TOHATHSIMH: LHUIUHIAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
MWIMHIAPUYSCKOW  TOBEPXHOCTH;  MHWJIWHAP;  KOHHWYECKas  IOBEPXHOCTD,
o0pa3yrolre KOHUNIeCKOH TOBEPXHOCTH, KOHYC; ChepudecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MTOTYUYEHUS TE BPAIICHUS.

KnaccuduimpoBaTh B3aMMHOE pacrioiioKeHUe cephbl U MIIOCKOCTH.



OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAHMWE IIAPOBOr0 CJIOS, BBICOTA IIAPOBOIO CIOS;
IapOBOM CEKTOP.

Boruncnare o0bEMBI M IUIOHIAAM  TMOBEPXHOCTEH Ten  BpallleHWUs,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHUK, BIIMCaHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAILICHUA.

BBIYuCISITh COOTHOMICHHSI MEXIY TUIOMIAASIMU MOBEPXHOCTEH W 00BEMaMU
MOJ00HBIX TE.

N300paxkath u3ydaemble (QUTYpbl OT PYKH M C IPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUrypax, mpeACTaBICHHYIO Ha YepTekaxX U
PUCYHKAaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATE JEHWCTBUSL CIIOKEHHS BEKTOPOB, BBIUMTAHUSI BEKTOPOB U
YMHOXEHUSI BEKTOpPA HA YUCJIO0, OOBSICHATH, KAKUMU CBOMCTBAMH OHU 00J1a1at0T.

[IpumeHATh paBuiIO Napasvieenuneaa.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPIUHATHI B POCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAHMHATBI BEKTOpPA, YIOJ MEKIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI.

Haxonuts cymMmmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YMCIIO, YTOJI MEXKIY
BEKTOpAMH, CKaJSIPHOE IPOM3BEACHUE, PACKIANBIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTe reomerpuueckue (aKThl JIS PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, NPEeAnoararlnX HECKOJIbKO IaroB PELIEHUs, €CJIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

PemaTte mpocreimme reoMeTpudecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOpPJMHATHOT'O METOAA.

Pemlarp 3amaum Ha J10Ka3aTelIbCTBO MAaTEMATHYECKUX OTHOLICHHM H
HaxO0XXJICHUE F€OMETPUUYECKUX BEIUYMH M0 00pa3liaM WM aJropuTMam, IPUMEHSIS
M3BECTHBIE METO/IBI IIPH PEUICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a7a4.

[IpumenaTs mpocredmme OpOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUUECKUX 3a/1a4.



[IpuBOAMTE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHW B MPHUPOJE U
YKW3HU, PACO3HABATH MPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJy4YEHHBbIE 3HAHUS Ha IIPAKTUKE: aHAJIUM3UPOBATh pPEajbHbIC
CUTyallud W TPUMEHATh HM3YYCHHBIE MOHATUS B MPOLIECCE IOWCKA PELICHUS
MaTeMaTU4ecKu CQOpPMYyIHPOBAHHON TPOOIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallud Ha $A3bIKE TE€OMETPHUM, WCCIEA0BATh IIOCTPOCHHBIE MOJEINA C
UCII0JIb30BaHUEM T€OMETPUUECKUX MOHIATHI U TEOPEM, almapara aareopbl; penarhb
MPAKTUYECKUE 3a/1a4d, CBA3AHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEITUYHUH.



3. TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMUYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHUE KAXKJIOM TEMbI YYUEBHOI'O KYPCA «'EOMETPUS» U
BO3MOXHOCTbB UCITOJIB3OBAHHUA 0P

10 KJIACC
KoJsmyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iejioB U TeM (ungposBbie)
n/n NMPOrpamMmmbl Bceero [ara o Hara no o0pa3oBaTte/bHbIE
IUIAHY paxry pecypchl
bubmuoreka [JOK
1 B 10
BE/ICITHE B CTEPEOMETPIIO https://m.edsoo.ru/1¢209e37
) [Ipsimble U TIIOCKOCTH B IPOCTPAHCTBE. 12 bubnuoreka [IOK
[TapaienbHOCTh NPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [TepieHAMKYASAPHOCTH MPAMBIX U 12 bubnuorexa [JOK
TIJIOCKOCTEH https://m.edsoo.ru/1¢c209e37
4 Vel MEXy TPSIMBIMA U TIIOCKOCTSIMH 10 Bubnmorexa LIOK
Ay TP https://m.edsoo.ru/1¢209¢e37
bu6mmoreka [JOK
5 M 11
HOTOTpAIMIE https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
6 O6bé 9
DEMBL MITOTOTDAITHHIOD https://m.edsoo.ru/1¢c209e37
7 [ToBTOpEHME: CeueHUsl, pACCTOSIHUS U YIJIbI 4 bubmorexa HOK
P ] P 4 https://m.edsoo.ru/1¢209¢37
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KVIACC

KosmuecTBo yacoB DJIeKTPOHHbBIE
No 1/ HanMmenoBaHue pa3ie/ioB U TeM (uudposrbie)
NporpaMmMbl Bceero Hara no Hara mo o0pa3oBaTe/ibHbIE
IUIAHY paxry pecypcsl
bu6mmoreka [JOK
Tena BparmeHus 12 https://m.edsoo.ru/1c209¢3
7
bubmuoreka [{OK
2 OO0BEMEBI TEN 5 https://m.edsoo.ru/1¢209¢e3
7
Bbu6mmorexa [JOK
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 https://m.edsoo.ru/1¢209e3
7
[ToBTOpenwue, 06001IIEHIE brbmmorexa LIOK
4 ’ o 7 https://m.edsoo.ru/1¢209¢3
CHCTeMaTH3alus 3HAHUI .
OBIUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




