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COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, nmpsAMas, IUIOCKOCTb,
npocTpancTBO. [loHsTHe 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonoxeHre nNpsMBIX B IIPOCTPAHCTBE: IE€PECEKArOLIUECH,
napajielibHble W CKpeluBaromuecss npsmble. [IpU3Haku CKpelMBarOIIUXCS
npsaMbIX. [lapaninenbHOCTh MPSAMBIX U INIOCKOCTEN B MMPOCTPAHCTBE: MapaJICIbHbIC
MPSIMBIE B MPOCTPAHCTBE, MapaLICIIbHOCTh TPEX MPSIMBIX, NAPaUIEIbHOCTh NPSIMOU
u 1iockoctu. [lapamiensHoe W IEHTpPAIbHOE MPOCKTUPOBAHHUE, H300paKEHUE
¢uryp. OcHOBHBIE CBOWCTBAa MapayjICNBHOTO MpoeKTUpoBaHus. HM3o00paxeHue
buryp B mapajiesbHONW MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKIY TpsMBIMU B mpocTpaHcTBe. [lapamnenbHOCTh MIIOCKOCTEN: MapalIeIbHbIC
IJIOCKOCTH, CBOICTBA MapajuIeIbHbIX IJTIOCKOCTEMN. [Ipocreitmmue
MPOCTPAaHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpadAp, MapajulelenuIie],
IIOCTPOCHHUE CEYEHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM M TUIOCKOCTH: MEPIECHIUKYIISIPHBIE MPSMbIE B
MPOCTPAHCTBE, NPSMbBIC MapajuICIbHBIE W NEPHNECHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTA TMPSAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MIEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TNIOCKOCTH, MPOEKIHUS GUTYPBHI HA TIIOCKOCTh. [lepneHIuKyIapHOCTh
IUIOCKOCTEM: MPU3HAK MEPINECHAUKYISAPHOCTU JBYX IJIOCKOCTEU. Teopema 0 TpEX
MEPIIEHANKYJISIPAX.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW MU IIOCKOCTBIO, JIBYTPaHHBIN
yroJj, JUHEWHBIN YIoJl IBYTPAHHOTO yrya. TpEXTpaHHBI U MHOTOTPAHHBIC YTJIBI.
CBoliCTBA IJIOCKUX YTJIOB MHOTOTPAaHHOTO yriia. CBOMCTBA MJIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJIa.

MHOrorpaHHuKu

Buapl MHOrorpaHHMkoB, pa3BEpTKa MHOTOrpaHHuka. lIpusma: n-yronpHas
npu3Ma, npsMasi 1 HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN MapaJIEIEIUNE] U €r0 cBoiicTBa. KpaTuaiiime
IyTH HAa MNOBEPXHOCTH MHOTrorpanHuka. Teopema Ounepa. IIpoctpancTBeHHas
teopema [ludaropa. [Mupamuaa: n-yronpHas nupaMuja, NpaBUiIbHAS U yCeUEHHAS
nupamusibl. CBoiicTBa péOep M OOKOBBIX TpaHEH MPaBWIHLHON MHUPAMHUIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MpaBUJIbHAS MpHU3Ma W NpaBWIbHAsA MNUPaAMHUJA,



paBUJIbHAs TPEYToJIbHAS NUpaMuaa U IPaBUIIbHBIN TETpadap, KyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa’Ap, JOACKAdIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOIOIPDAHHUKOB: pé&Opa, JIuaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJIHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOLIAAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSAMOM Mpu3Msbl. [1nommans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpEMA O
IUIOIIAINA YCEYEHHON TUPAMMUIBI.

CuMMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  IPABHIIBHBIX
MHOTI'OTpaHHUKOB. CUMMETpHsT B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJIeiunea, CUMMETPHS MPABWIBHBIX NPU3M, CHUMMETPUS NPABUIBHOU
IIAPAMHUIBI.

BexkTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHs: BEKTOp B IPOCTPAHCTBE, HYJIEBOU BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE U  IPOTUBOIOJIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOKCHUE BEKTOpa Ha
qucyio. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YUCIIO.
[ToHsaTHE KOMIUTaHApHBIE BEKTOPBI. lIpuU3HAK KOMIIIAHApPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapauienenunena. Teopema O pPa3loKEHUHM BEKTOpa IO TpPEM
HEKOMIUIAaHAapHBIM  BeKTOopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopaunaTel BekTopa. CBs3b MEXIy KOOpPAMHATAMM BEKTOpA U
KOOpAMHATAMUA TOYEK. YTOJI MEkXIy BekTopamu. CKalApHOE TMPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[ToHsiTUSA: WIMHIpPUYECKAss TMOBEPXHOCTb, KOHUYECKass MOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, oOOpasywmue ToBepxHOCTeH. Tema BpameHus:
WINHJP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepsl
U IUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
miockocTu. Pa3BépTka nunmHapa u konyca. CummMerpus chepsl U mapa.

O6véM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMe
IpSIMOYTOJIBHOTO Tapaienenumneaa M cienctsus u3 He€. OO0bEM mnpsaMol u
HAKJIOHHOM MpU3MBI, IWIMHAPA, MUpaMHUIbl U KOHyca. O0bEM 1Iapa U MapoOBOTrO
CErMeEHTA.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
IUIMHApP, ONHCaHHas oOKojo wwimHapa. llepeceuenne cdepsl u mapa ¢
wiockocThio. Kacanue miapa u cepsl miockoctbio. [loHSTHE MHOTOrpaHHUKA,
OMMCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOIPDAHHUK WJIH TEJIO
BpallICHUS.



[Inomans MOBEPXHOCTH LUIMHJIpA, KOHyca, IJomaabs chepbl U e€ vacteil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIAJCH IMOBEPXHOCTEH
nonooHeIx Quryp. IlpeoOpazoBanue mogodusi, romoteTus. Pemienue 3amau Ha
MJIOCKOCTH C UCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOITOTPAHHUKOB U TEJ BPAIlEHUS: CEYEHUS IIUINHIpA
(mapaJyienbHO MW MEPNeHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuielbHbIe
OCHOBAHUIO U MPOXOSIIME YEPE3 BEPIINHY), CEUEHUS IIapa, METOIbI TOCTPOCHUS
CEYEHUM: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEpEHOCa
CEeKyLIEU MIOCKOCTH.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BeKTopHOe yMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOrO yMHOXKeHusA. [IpsMmoyrosibHas cucremMa
KoopAuHAT B mpoctpaHcTBe. KoopaumHaTel BekTopa. PasioxeHune BeKkTopa IO
6azucy. KoopanmHaTHO-BEKTOPHBIA METO/] IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

JABUKEeHUA B IPOCTPAHCTBE

JBuxenuss npoctpancTBa. OtoOpakenus. J[BUKeHUS U PaBEHCTBO (UTyp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBW)XEHUN: TapauIeNbHBIA IEpPEHOC,
IEHTpajdbHas CHUMMETPHS, 3€pKajibHasi CHUMMETpPHUs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUITMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOTO 00IIECTBA, MPECTABICHUE O MATEMAaTUYECKHIX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHUH, MpPOUEIYP
rpaXJaHCKoro  oOmiectBa  (BBIOOpBL,  ONpPOCBI W JApPYroe), yMEHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) naTpUOTHYECKOEe BOCTIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJIEHTUYHOCTH, YBKCHHS K
MPOILJIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHYE€CKOW IIKOJIBI,
UCIIOJIb30BAHUE JTUX JIOCTIXKCHHM B JAPYrHMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHME JYXOBHBIX IIEHHOCTEU POCCHUICKOTO Hapoja, CHOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKECHUN HAYKU U AEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsh ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCyKI€HUI, BOCIIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOpPMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
MHTEpecax 3I0pOBOT0O U 0€30MacHOTO 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pOBBIO (3I0pOBOE IHUTAHHUE, COATAHCHPOBAHHBIA PEKHUM 3aHITHH U
OTZIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (U3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYHdy, OCO3HAHME IIEHHOCTH TPYJOJIOOUsl, HHTEpPEC K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOW  ACSITENBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE JKMU3HCHHBIC ILIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHM4YeCKOMY  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTEMAaTHYECKOM HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIMUSHUS
COIMATIbHO-?)KOHOMUYECKHUX TMPOIECCOB Ha COCTOSIHUE MPUPOJIHON M COIMATbHOU
Cpeabl, OCO3HAHUE III00ATBPHOr0 XapakTepa 3KOJIOTHYSCKUX MPo0OIeM, OpUCHTAITUS
Ha TPUMCHCHHE MaTEMAaTHMYCCKHUX 3HAHUN JUIS pelnieHus 3agad B 00JacTu
OKpy>Karollel cpenpl, IUIAHUPOBAHUE IIOCTYIIKOB U OIICHKM HUX BO3MOXXHBIX
MOCJIEACTBUMN JIJIsl OKPYKAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM IMPAKTHUKH, TOHUMaHUE MaTeMaTHIECKOM
HayKH Kak cpepbl 4eIOBEUECKOMN ACATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MAaTeMaTUYECKOU
KyJbTYPOU Kak CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIISITH IPOCKTHYIO
Y HCCJIEIOBATENIbCKYIO AEATECIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble jjornyeckue 1efcTBUA:

BBISIBILITD M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKH MAaTEMaTHYECKUX
OOBEKTOB, MOHATUN, OTHOLICHUM MEXIy MNOHATUSIMH, (POPMYJIUPOBATH
onpeieleHus] MOHATHM, YCTAHABIMBAThH CYLIECTBEHHBIN MpU3HAK KIacCU(UKAIUH,
OCHOBaHMS 1J1s1 0000IICHNS U CPaBHEHMSI, KDUTEPUU MTPOBOIUMOI0 aHAIN3a;

BOCIPUHUMATh,  (opMyJIuMpoBaTb U  NIPEeoOpPa3OBBIBATh  CYXKIACHMS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJIITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IIPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIOJCHUIX U YTBEPXKICHUSX, MpeNararb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JienaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTMKHM, JEOYKTHBHBIX U
VMHIYKTUBHBIX YMO3aKJIIOUYECHUHN, YMO3AKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO JA0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS U BHIBOJIbI;

BBIOMpATh CMoco0 pemeHuss y4eOHOW 3ajaud  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEUICHMs], BIOMpATh HanboJee MOAXOASIIUIN C yUETOM CaMOCTOSATEIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



WCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbLCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh THUIOTE3Y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHCHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJIAaHUPOBAHHBIN JIKCIIEPUMEHT, UCCIICAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 0OBEKTa, SIBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMU, TIPOIIECCAMU;

CaMOCTOSTENNLHO (POPMYTUpPOBaTH OOOOIICHHSI W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHUSA, HCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMIpoOIlecca, a TakKKe BbBIJIBUTATh
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH JACHUIIMTHI HHPOPMAIIMH, JAaHHBIX, HECOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U IS PEIICHUS 3a1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTHU3UPOBATh U MHTEPIIPETUPOBATHh HH(POPMAIIMIO PA3IIUYHBIX BHIOB U (hOPM
IIPE/ICTABIICHNUS,

CTPYKTYpPUPOBaTh WH(GOPMAIIMIO, MPEICTABIATh €€ B PAa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIu 1o CaMOCTOSITEIIbHO
chOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBHSIMU U
HEeIsIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHS IO XOJAYy pELICHUS 3a/auu,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBATh UJEH, HAICJIEHHbIE Ha TOUCK
pElIeHUsl, COIMOCTABIATh CBOM CYXKACHUSA C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me W CXOJCTBO MO3UIIHNA, B KOPPEKTHOU (opme
bopMyIIMPOBaTh Pa3HOTIIACHS, CBOM BO3PAYKCHHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIeOBaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3CHTAIlUU U OCOOCHHOCTEN ay IUTOPHHU.



PerynsiTuBHBIC YHMBeEpCAJbHbIe Y4eOHbIE el CTBUA

Camoopranusanus:

COCTaBJIATh IJIAaH, aJITOPUTM PELIEHUS 3aJa4yH, BIOMPATh CIIOCO0 pEIEHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JeTh  HABbIKAMU  IIO3HABATEJIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEPILAEMBIX JEUCTBUI U MBICIMTEIBHBIX IPOLECCOB, UX PE3YJILTATOB, BIAJETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTPOJS TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYEeCKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELLIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, aHHBIX,
HalIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA €U U YCIOBUSAM, OOBSICHATh IPUUHUHBI
JOCTH)KEHUS WIIA HEIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEILHOCTD:

NOHUMAaTh U HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW U WHAMBUAYaJIbHOU
paboThl Mpu pelmeHuH Y4eOHbIX 3aJad, HOPUHUMATh 1€b COBMECTHOMU
JeSTeIbHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM paboOThl, paclpeiensiTh
BU/JIBI pabOT, IOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YJIbTAT pabOThI, 00001IATH
MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IpyHmnoBbIX (opmax paboThl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3rOBBIE IUTYPMBI» U UHBIE), BBIIOJIHATH CBOKO YaCTh paOOThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTHMH YWICHAMH KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAJa
B O0mMi TOPOAYKT 1O KpUTEpUsM, CPOPMYJIUPOBAHHBIM y4aCTHUKAMU
B3aMMOJICHCTBHSI.

IMPEAMETHBIE PE3YJIBTATDBI

K konny 10 kinacca oOyyaronuiicss Hay4uTC:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMM MOHATHSAMH CTEPEOMETPUM IPH
pEeLIeHNN 3a1a4 U IPOBEICHUN MAaTEMATUYECKUX PACCYKIACHUM;

e IIPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEIACTBUSA U3 HHUX IIPU PELICHUU
r€OMETPUYECKUX 3a/1a4;

e KIAacCHU(UIMPOBATh B3aUMHOE PACIOJIOKEHHE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U INIOCKOCTEU B IIPOCTPAHCTBE;

e CBOOOJAHO ONEpPUPOBATH IMOHATHUSAMHU, CBSI3AHHBIMM C yIjJamMH B
IIPOCTPAHCTBE: MEXAY MPSMBIMH B TIPOCTPAHCTBE, MEXKIY MNPSIMOM U
IIIOCKOCTBIO;



e CcBOOOJHO ONEPUPOBATH NOHIATUSIMH, CBA3aHHBIMH C MHOI'OTPaHHUKaMH;

e CBOOOJHO pacloO3HaBaTb OCHOBHBIE BHJbl MHOTIOIPAaHHUKOB (IpuU3Ma,
NUpaMuJa, NpMOYTOJIbHBINA Napajuleenunesn, Kyo);

e KJIacCUPUUMPOBATH  MHOTOIPAHHUKH,  BbIOMpass  OCHOBAaHMS IS
KJ1accuuKaIuu;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C  CEYEHHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJHATH napasuieiabHOE, LEHTPaIbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBAHKE (PUTYP HA TUNIOCKOCTh, BHITOIHATH U300pakeHus puryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHsS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJ| CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOWAAM  HOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpH3Ma,
NUPaMUJA), TEOMETPUUECKUX TEJ C MPUMEHEHHEM (popmyT;

e CBOOOJHO OMEPUPOBATH MOHATHAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb U INIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (QUTYPBI;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOpPAM U
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBINOJIHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLICHHH U
HaXO0XJIeHUE FEOMETPUUECKUX BEIUUNH, IPUMEHSS U3BECTHBIE METO/IbI IIPU
pEIICHUH MaTEeMaTUYECKUX 3a]ad MOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJIOHOCTH;

e IIPUMEHATH MPOCTEWIINE NPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 33]1a4;

e U3BJIEKATh, IPEOOpPa3OBBIBATh U HMHTEPIPETUPOBATh HH(OpPMALMIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexax U pucyHKax;

e IIPUMEHATH IIOJYYECHHbIC 3HAHUS HA I[PAKTUKE: CpPaBHUBATH U
aHAJIM3UPOBaTh pEalbHbIE CUTYallu, MPUMEHATh U3yUYEHHBIE MOHATHUS B
mpolecce IOMCKAa  pelleHusT MaTeMaTUyecku  CcQOopMyIHpPOBAHHON
npoOJIeMbl, MOJAEIUPOBATh peajbHblE CHUTyallud Ha SI3bIKE T'€OMETPUH,
HCCJIEI0OBATh MTOCTPOEHHBIE MOJEIH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
HNOHATUHA M TEopeM, ammapara aiareOpbl, peliaTh MpakTUYeCKue 3ajayi,
CBSI3aHHBIE C HAXO0XJIEHUEM T'€OMETPUUYECKUX BEJINYMH;

e HMEThb MPEJCTaBIEHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU KaK
COCTaBHOM 4acTH (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTHA.

K koniy 11 kiacca oO0y4aronuiicss HayIuTCs:



CBOOOJHO ONEPUPOBATH MOHSATUAMM, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOW U c(epruyeckord MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYeHHUS;

OIEepUpPOBATh MOHATUAMHM, CBI3aHHBIMH C TEJIAMH BpPALIECHUS: HUIHHAPOM,
KOHyCOM, chepoit u mapowm;

pacmo3HaBaTh Teja BpamieHus (UMIUHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI MOJIyYEHHUS TN BPAIICHHUS;

KJ1acCU(PUIIMPOBATH B3aUMHOE PACIIONOXKEHUE C(hephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TE€J BpallleHHS,
00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpAIICHMS,
reOMEeTPUYECKUX TEJ C IPUMEHEHHEM (HopMyT;

CBOOO/IHO OIEPUPOBATh MOHATHUSMHU, CBA3AHHBIMU C KOMOWHAIUSIMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B chepy H
ONMMCAHHBIA OKOJO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIA TEJIO
BpAIlCHMUS;

BBIUMCIISTH COOTHOUICHHSI MEXTy TUIOIIAIIMU [TOBEPXHOCTEN U 00bEMaMu
MOJJOOHBIX TEIN;

n3o0paxaTh u3yyaeMble (UTYpPHI, BBITOJHATh (BBIHOCHBIC) IUIOCKHE
YepTEX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPAIICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaThH M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJIHO OIEPUPOBATH IMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpPalliK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIMHAT;
pelaTh reOMETPUYECKUE 33/1a4l Ha BBIYUCIICHUE YTIIOB MEXAY PSIMbIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOUYKH JI0 TUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METOA MPU PELICHHH;
CBOOOJIHO ONEpUPOBATH TOHATHUSMH, CBSI3aHHBIMU C JBHKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBHXKCHMUIA;

BBIIIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeNl BpalleHUs MpHU
MMApAJUIETbHOM  MEPEHOCE, LEHTPAIbHOM CUMMETPUM, 3€pPKaIbHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOIL, MpeoOdpa3oBaHUs MOA00MS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB W TE€J BpALICHUS: CEYEHUs LMINHIpA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYca (MapajuieibHbIe
OCHOBAHMIO M MPOXOSALIME YePE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUYEHUW: METOJ CIIEIOB, METO[
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ [IEPEHOCA CEKYIIEN INIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPKICHUS,

IPUMEHATh T€OMETPUYECKHE (aKThl JUJISl PELIEHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloluX HECKOJbKO IIAaroB pELIEHUs, €CIIM YCIIOBUSA
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelars 3aJadyd Ha JOKa3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLICHUH U
HaXO0XXJICHUE T€OMETPUUECKUX BEIIUYUH;

[PUMEHATH MPOrPpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATH I10JIyYECHHbIC 3HAHUS HA [IPAKTUKE: CPABHUBATDH, AaHAJIU3UPOBATH
U OLICHUBAThb pEAIbHBIC CUTYalud, INPUMEHATb H3YUYCHHBIC I[OHATHS,
TEOPEMBI, CBOMCTBA B IIPOLECCE IIOMCKA PEIICHUS MaTeMaTH4YECKH
c(opMyJIMPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh pEabHbIE CUTYyallud Ha
A3bIKE T€OMETPUH, UCCIIEA0BATH IIOCTPOCHHBIE MOJIEIIA C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUH M TEOopeM, ammapara aiareOpbl, pemarb
[IPAKTUYECKUE 3aayd, CBA3AHHBIE C HAXOXKICHUEM TIE€OMETPUYECKUX
BEJINYMH;

UMETh TpeACTaBICHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUHU Kak
COCTaBHOW yacTu QyHAAMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

BBenenue B crepeoMeTpuio

B3aumHoe pacnonoxeHue npsiMbIX B
IIPOCTPAHCTBE

[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

[lepneHUKYIAPHOCTD NMPSMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBE

VYIuIBl ¥ pacCcTOSHUA
MHOrorpaHHuKu
BekTopsl B IpOCTpaHCTBE

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

23

25

16

12

102

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

JIEKTPOHHBIE
(un¢posbie)
o0pa3oBaTejibHbIE

pecypcbl



11 KIIACC

Ne
n/
n

HaunmeHoBaHHU
€ pa3iesioB H
TeM
NPorpamMmslI

AHanuTnyecka
sl TEOMETPHUSI

[ToBTOpEHME,
0000111eHUE U
cucTeMaTu3ai
WS 3HAaHUM

O0BéM
MHOTOTPaHHHUK
a

Tema
BpAILICHUS
IImomanu
MMOBEPXHOCTHU U
00BEMBI
KPYTJIBIX TEI
JBmxeHus
[ToBTOpEHME,
000011IeHNE U

cUCcTEMAaTH3al1l
s 3HaHUU

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

KoaunuecTBo yacoB

Bcer

0

15

15

17

24

102

KonTpobHbI
e padoThI

[IpakTnyeck
ue padoTbl

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTesibH
ble pecypchl



