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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOXKHOCTh U3Y4EHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HaMpaBIEHHOCTH M INPEIMETOB I'yMaHUTApHOro LUKiIA. ITocKonbKy JOruyeckoe MbILUIEHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TIpHU
JI0Ka3aTelbCTBE TEOPEM M TOCTPOCHUHU LIEMOYKU JIOTHUECKUX YTBEPXKICHUU TNPH PELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTb U ONPOBEPraTh TI'MIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOiaEHHOM ypOBHE —
pasBUTHE MHIMBHJyalbHBIX CIIOCOOHOCTEH OOy4aromMXCs NpPU U3yYEHUM TIE€OMEeTpUH, Kak
coCTaBJIAIOLIEH IpeaMeTHOM oOnactu «MaremaTuka W MHQOpPMaTHKa» 4Yepe3 obecredyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, PaCIIUPSIIOIIUMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOW KYJIBTYpHl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H [€OMETPUH C OKPYKAIOIIUM MHPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONUCHIBATH M H3y4aTh pas3HbIE SIBICHUS
OKpY’KaIOIIer0 MHpa, 3HAaHHE MOHATHIHHOTO ammapara 1mo pasaeny «CrepeoMeTpus» y4eOHOro
Kypca reoMeTpuu;

(dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (HOpMyd U YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIaPTHBIE CIIOCOOBI PEIICHHS 33/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B PEaTbHOM MHpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh T€OMETPUUYECKHUE MOJIENH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUMA
MaTeMaTUYECKUX TEeOpHil, (pOopMHUpOBaHME MOHMMAHUS POJIM AKCMOMATUKH NPU MPOBEACHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB W AJTOPUTMOB pEIlEHHS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTENIbHBIC PACCYXIECHUS B XOJAE pelIeHUs
CTEpEOMETPUYECKMX 337ady M 3aJad C MPAKTHUYECKUM CojAepKaHHeM, (opMHpOBaHHE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JIOKa3aTeIbCTB IMpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKICHUM U POJIM aKCUOMATHUKHU B IIPOBEACHUU JNCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, MO3HAaBaTEIbHOW aKTUBHOCTH, MHCCJIEIOBATEIIbCKUX YMEHUHN, KPUTHUYHOCTU
MBIIUICHUs, HHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHs
pacro3HaBaTh TMPOSIBICHHUS T€OMETPUUECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUAX U MPH U3yYEHUH OPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUSA pPEAIbHBIX CHUTyallUd, MCCIEHOBaHUS
IIOCTPOEHHBIX MOJENIEH, NHTEPIIPETALUU TI0JyYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kkiaccax sBIAOTCS: «[IpsiMble W TIIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmu», «Tena
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATECIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JIOTUYECKHX YMEHUH
pacmpesenseTcss He TOJbKO MO COJEPKATEIbHBIM JHHHUSAM, HO M 1O TOoAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylbTaTaM OCBOCHUS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HaBbIKAMHU IIOCJIEIOBATENbHO M IOCTYIMATENbHO, C COOJIIOJIGHUEM MpPUHIHUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUI O0YyJaronuxcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3Yy4EHUIO TE€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEeUUTh YIIYOJIEHHOE U3Yy4eHHE TEeOMETPUU  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO U3yYeHUsl MaTeMaTUKHU ¢ Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeJeIno).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuUXcs OpaMbIX. [lapanenbHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIE IIPSMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
OPSAMBIX, ApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapamuiennbHOE W LEHTpaIbHOE
IPOEKTHpOBaHue, n3odpaxxeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJl
MEXIYy NPSAMBIMH B IPOCTPAHCTBE. IlapajuiebHOCTH IJIOCKOCTEN: INapajuleibHbIE IUIOCKOCTH,
CBOWCTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa3p, NapajuleIeIuIe], IOCTPOSHUE CEUCHU.

IlepneHgUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, NPSIMbIE IApPAUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSAMOMN J10 IUIOCKOCTH, MPOEKIUsS (PUIyphl HA MIIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YIOJ1, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpaHtoro yria. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNiNel W ero coWcrBa. KparTyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupa: n-
yrojibHasi NUpaMHia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep u OOKOBBIX rpaHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJia U IPAaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60koBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPaBUIIbHBIX MHOI'OIPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS MapaJUICNICNUIENd, CUMMETPUS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS IPABUIIBHON TUPAMUIBIL.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABICHHBIE W IPOTHBOINOJIOKHO HaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JleHCTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pas3oKEHUM BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyoume noBepxHocTed. Tema BpaleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300pakenue Ten BpalieHus Ha MI0CKOCTU. Pa3BépTka munmuHapa u konyca. CuMmeTpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NHPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OO0BbEM 11apa U apoBOr0 CETMEHTA.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIHHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPALCHUSL.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteir. [lomodue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops!l B npoctpancTBe. Onepanun HaJl BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXXEHHA. [IpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JIBM)KECHUH. Buabl NBM)KEHMI: INapajuleIbHBINM IEPEHOC, LEHTPAIbHAS CHMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxknaHckoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHUE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MIACHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUIMCKOM MaTreéMaTUKH, EHHOCTHOE OTHOLIEHUE K JIOCTUKEHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHMWE JIYXOBHBIX  IICHHOCTEH  POCCHHCKOTO  Hapona, CHOPMUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYas  SCTETHUKY  MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATUYECKUE 3HAHUS B MHTEpPECaX 37J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3710pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3HYEeCKOe COBEPIIICHCTBOBAHUE MPHU 3aHITHIX CIIOPTUBHO-030POBUTEIBHON I€ATEbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peamu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(OpPMUPOBAHHOCTh DKOJOTUYECKOW KYJIbTYphl, TMOHUMAHUE BIHUSHUS COLMAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MpPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUU JJIs pelieHus 3a7ad B 00JIaCTH OKpYKAIOMIeH Cpelbl, TUIAHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTb  MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIITh M XapaKTEpU30BATh CYLIECTBEHHBbIE IPHU3HAKM MaTEeMaTUYeCKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUS MOHATHH,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000OUIeHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U IPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPKICHHUSX, MpeajiaraTb KpPUTEPUH U BbISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpAMBATh AapryMEHTALUIO, MPHUBOAUTH INPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIbI;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OO0ObBEKTa, SIBJICHHS, IMPOLEcca, BBIIBICHHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOpMYyITUpOBaTh 000OIIEHNsT M BBIBOJIBI MO pe3yibTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX Ui OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pa3jIMYHBIX THUIIOB, AHAJIM3MPOBATH,
CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBATh HHGOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS,



CTPYKTYpHPOBaTb  HMH(GOpPMAIMIO, TMPEACTABIAT, €€ B  pasuuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jle 00CYXIEHHS 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IPOOIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUAOra, OOHApY>KMBATh Pa3IM4Me U CXOICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITMPOBATH Pa3HOTIIACHSI, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJISITh IUUIAH, QJITOPUTM pEIICHUs 3a/Jaud, BBHIOMPATh CHOCOO pEIICHUs] C Yy4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHUPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJLJIEKT:

BJIQJICTh HAaBBIKAMH TO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIAEMbIX JICHCTBHUU
U MBICTUTENBHBIX TPOIECCOB, WX pe3yJIbTaTOB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3ybTaTa pelleHrs MaTeMaTHIeCKOH 3a1auu;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH TMPH PEUICHHH 33Ja4d, BHOCHUTH
KOPPEKTHUBHI B JICSITEIILBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa I[EIH M YCIOBHSIM, OOBICHATH MTPUYUHBI
JOCTHIKEHHUS] WIIM HEAOCTH)KEHUS pPE3yNbTaTOB JEATeIbHOCTH, HAaXOAWUTh OIIHUOKY, IaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI IpU
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh Iellb COBMECTHON JeATeIbHOCTH, IIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PabOTHI, paclpeaessiTh BHABI padOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U WHBIE), BBITIONHSATH CBOIO YacTh PabOThl U KOOPAWHUPOBATH CBOM JEUCTBHUS C
JpYrUMH YJICHAMH KOMAaH[IbI, OIIEHMBATh KauyeCTBO CBOEro BKJaJa B OOIMMUNA MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOO/IHO ONEpHPOBATh OCHOBHBIMH IOHSTHSMH CTEPEOMETPHH MIPU PELICHUH 3a/1a4d U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

INPUMEHATh AaKCHOMBI CTEPEOMETPHUH M CJICACTBUS W3 HUX TIPH PEIICHUU
TreOMETPUUCCKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM H IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacmo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHHUKOB (IIpHU3Ma, MHUpaMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS IS KJIaCCU(UKAIINY;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapajuIeIbHOE, IIEHTPAIILHOE i OPTOTOHATIBHOE MPOSKTHPOBaHKUE (QUTYpP Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAZM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHNnEM (HOpMYIT;

CBOOOJTHO ONEpUPOBATh TMOHSATHSAMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TUNIOCKOCTh CHMMETPHHU (UTYPHI;

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATEMAaTHYECKHWX OTHOIICHWH M HaXOXKICHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHSI CII0KHOCTH;

OPUMEHSATH MPOCTENIINE NIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUH CTEPEOMETPHUYECKUX 3a]1ad;

U3BJeKaTh,  NpeoOpa3oBbIBaTb W HMHTEPIPETUPOBAaTH  HMHMOpMAIMIO O
NPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUrypax, IMPEICTABICHHYI0 Ha YepTeXax u
pPHUCYHKaX;

NPUMEHSTh TIONyYEeHHBIE 3HAHUS Ha TNPAaKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peanbHbIE CHUTYAIlH, IPUMEHITh U3YUCHHBIE MOHSTHS B MPOIECCE MOWCKA pPEIICHUs
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
T€OMETPUYECKUX TIOHSATHA ¥ TEOopeM, ammapara aiareOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPHHM KaK COCTAaBHOU
JacTu QyHAaMEHTa Pa3BUTHSI TEXHOJIOTHIA.

K konmy 11 ki1acca o0yyaromuicss HayYuTCs:



CBOOOJHO OTEPUPOBATH MOHITHIMHY, CBSI3aHHBIMU C IWIHHJIPUYECKON, KOHHYECKON U
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHUS;

ONEepUPOBATh MOHITUSIMHU, CBA3AHHBIMU C TEJaMHU BpPALICHUS: IMJIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUKCIISTh BEJIWYUHBI JIEMEHTOB MHOTOIPAaHHUKOB U TeJ BpalleHus, oOBbEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALUSMU TN BpaILCHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy M OMHCAHHBIN OKOJIO chepsl,
cdepa, BlMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
Ten,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUECHHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKNX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlMK HAJl BEKTOPaAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JICKaPTOBOI cUCTEME KOOPAMHAT;

pemath TEOMETPUYECKHE 33aJa4d Ha BBIYUCICHHE YIJIOB MEXIYy NpPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/IA IPH PEIICHHH,

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBIMIOJHATh HM300pakeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUS MNP MapajljieIbHOM
NepeHoCce, MEHTPATBHONH CUMMETPHH, 3epKaTbHOH CHMMETPHH, TIPH TIOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus 0100MS;

CTPOUTh CCYCHUS MHOTOTPDAaHHUKOB W T BpAMICHUS: CEYCHHS IHIIMHIPA
(mapamieNnbHO W MEPIEHANKYIISIPHO OCH), CEUeHHs KOHYyca (TapajljiebHbIe OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIIOJIb30BAaTh METOJBI TIOCTPOSHUSI CCUEHUH: METOJ CJIEIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKHe (aKThl JUIsl PEIICHUsS CTePEOMETPUYCCKUX 3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JOKA3aTelbCTBO MATEMATHUYECKUX OTHOIICHUH W HAXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U DIIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TPH
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;



MNPUMCHATHL TIOJYUYCHHBIC 3HAHWA HaA I[PAKTUKC. CpaBHUBATb, AHAJIMU3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh N3yYCHHBIC IOHATHS, TEOPEMBI, CBOIICTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C HCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH W TEopeM, ammapara ajareOpsl,
penaTh NPakTUYeCKUe 3aa4r, CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEINYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qyacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U IIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o0111eHue U cucTeMaTh3anus 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUeE, 06061ueH1:1€ " 15 1
CUCTEMAaTH3AIHsI 3HAHHUHA
3 O6bEéM MHOTOTpaHHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBYOKeHUS 5 0
. [ToBTOpenue, 0606IIICHI:I€ " 17 1
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
OcHoBHbIe NpaBuiia U300pakeHus Ha
1 PUCYHKE IIJIOCKOCTH, MapalieIbHbIX 1
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsATHS CTEpEOMETPHH: TOUKA, TIpsiMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
2 MpaBUJIa U300paKEHHs Ha PUCYHKE 1
IJIOCKOCTH, MapaJlIeNIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
3 [TonsaTHs: MepeceKaromuecs MmIOCKOCTH, 1
nepeceKaroIyecs npsimas ¥ IIocKoCTh
4 [TonynpocTpancTBO 1
5 MHororpaHHUKH, H300pakeHne 1
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP
6 MHororpaHHuKH, U300paKeHUE Ha 1
IJI0CKOCTH
AKCHOMBI CTEpEOMETPUU 1
IlepBble ciaeaCTBHS U3 aKCUOM
AKCHOMBI CTEPEOMETPHH U TIEPBBIE
9 creactBus u3 HUX. CiocoOBI 3a1aHus 1

MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O603HaueHus NPSIMbIX U TIOCKOCTEH




N300pakeHne ceueHni mupaMuabl, Kyoa u

10 MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pébpa
N300paxkeHne nmepeceueHus MmoIydeHHbIX
11 IUIOCKOCTEN. PackpaimmBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LIBETAMH
12 [TocTpoenue ceuenunii Kyda ¥ IPU3MBI,
KOTOpBIE MPOXOISAT Yepe3 ux pedpa
13 Ceuenust nupamMuibl, Ky0a U MPU3MBbI
14 Mertox cnesoB AJist MOCTPOSHUS CeUEHUM
15 CBoiicTBa nepeceyeHuid MpsIMbIX U
IIJIOCKOCTEN
16 [TocTpoeHune ceyeHuit METOIOM CIIEN0B
17 [Toctpoenue ceuenuii B mupamuie o Tpém
TOUYKaM Ha pEOpax
18 ITocTpoenue ceuenuii B kyOe o Tpém
TOUKaM Ha pEopax
19 Co3aHne BBIHOCHBIX YepTeXel U 3aIuch
II1arOB TTOCTPOCHHS
20 ITocTpoeHue ceueHuit U 3aUCh I1aroBs
MOCTPOCHUS
[ToBTrOopenue miaanumeTpun: Teopema o
21 IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYroJbHUKOB
Teopema Menenast. PacueTsl B ceueHHSIX
22 Ha BBIHOCHBIX uepTekax. Mcropus
Pa3BUTHS IUTAHUMETPUH U CTEPEOMETPUH
23 KonTtponsHast pabora " AKCHOMBI




crepeomerpun. Ceuenus"

24

B3aumHOe pacnonoxeHue npsiMbIX B
npoctpancTBe. CKpeluBaroImuecs
npsiMble. [Ipu3Haky CKkpemuBaromuxcs
npsaMbIX. [lapamienbHble IpsIMbIC B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsMoi. JlemMma o nepecedeHun
NapaAJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIUXCS MPSMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUn

enTpanbHas npoekuus. Yroiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

33,[[3.‘11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

30

[TonsATHA: mapamenbHOCTh MPAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U MJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMON U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aa4un Ha BHIYMCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEeke U
MapaJJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannenpHas MPOEKIKs, TPUMEHEHNE
JUIS IOCTPOCHUSI CEUCHHI KyOa U
napajenenumnena. CBoicTBa
napajuieJienuIea U mpu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEHN

35

Teopema o mapajuieIbHOCTH U
CANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[?[HIGI\/'I
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX IEpeceueHus
MIPU NEPECEUEHUU IBYX MMapalIeIbHbBIX
IJIOCKOCTEN TpEeTher

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTSAMH




[ToBropenue: Teopema [Tudaropa Ha

38
IIJIOCKOCTH

39 Tpuronomerpust NpAMOYTOJIbHOTO
TpEyroJIbHUKA

40 CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41 Brruucnenue JuinH OTpe3KOB B Ky0e u
MIPSIMOYTOJIBHOM IapajlieenuIe e

42 [lepneHMKyIAPHOCTD NPSMOM U
IIJIOCKOCTH

43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
Teopema o CylIeCTBOBaHUU U

44 €MHCTBEHHOCTH MPSIMOM, IPOXOASIIEN
yepe3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45 [ImockocTH M NEepIEeHINKYISPHBIE UM
IIPsIMBIE B TIPOCTPAHCTBE

46 [1110CKOCTH ¥ IEPIIEHIUKYIAPHBIE UM
MpsiMble B MHOTOTpaHHHUKaX
[lepnieHIUKyNAp ¥ HAKJIOHHAS.

47 ITocTpoeHue nepneHuKyIIspa U3 TOYKH Ha
MPSMYIO

48 [TocTpoenne nepneHUKyIIsIpa U3 TOYKH HA
IIJIOCKOCTh

49 TeopeMa 0 TpEX nepHeHAUKYIIApax
(npsimast)

50 TeopeMa 0 TpEX nepHeHAUKYIIApax




(oOparHas)

VYToa Mexay CKperBarOIUMHUCS

ol
MPSIMBIMH
ITouck neprneHAuKyYIApHBIX MPSIMbIX C

52 MTOMOIIIBIO TIEPTIICHIUKYJISPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 IToctpoeHue ceuenuii kyba ¢ HOMOILIbIO
OPTOTOHAJILHOM MPOEKIINH
[TocTpoeHue ceueHuit npusmsl,

55 IPAaBUIBHON MUPAMHUIBI C TOMOIIBIO
OPTOrOHAJILHOW IPOEKINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBHO MIockocTu. [lnockocTu
CUMMETpPUN B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUH

58 IIpaBuiIbHBIE MHOTOTPAaHHUKH

59 Pacuér paccTosHMi1 OT TOYKH 10
IJI0CKOCTH
CriocoObl OIyCTUTh NEPIEHIUKYIISAPHI:

60 CUMMETpHSI, CIIBUT TOYKHU TIO
MapajuIeJIbHON IPSIMON

61 CaBur no HenapauienbHON IpSIMOH,
MU3MEHEHNE PACCTOSIHUM
KounTponbnas padota "B3aumnoe

62 PacroJ0KEHUE NPSMBIX U IUIOCKOCTEN B

nmpocTpaHcTae”




63

IToBTOpEHME: Yroa Mexay PsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yroyi MexIy
CKpCHIMBAOIIUMHUCS IPAMBIMU B
IIPOCTPAHCTBE

65

66

FCOMeTpI/I‘-IeCKI/Ie MECTOJbI BEIYHMCIICHUA
yriia MCXKAy NpAMbIMUA B MHOT'OI'paHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yTIja

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJIIPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIEpECEUECHUS IBYX IUIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH IIIOCKOCTH

69

70

[IpsiMoyronbHbII Napauienenunesn; Kyo;
M3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajesenumnea

TeopeMa 0 JuaroHaljii npsiMoyroJibHOro
Iapajijieacnuiiea U CJICACTBUC U3 Hee

71

CrepeomeTpruecKkue U MpUKIIaHbIC
3a71a4M, CBA3aHHbBIEC CO B3aUMHBIM
PAaCIIONI0KEHNUEM NPSIMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINAECS TIPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTaHJAPTHBIX
MHOTOTPaHHUKAX




[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE

3 MEXy CKPEIMBAIOIUMUCS IPAMBIMU B
IIPOCTBIX CUTYyaLUAX

74 PaccrosiHMe OT TOYKM 10 IUNIOCKOCTH,
paccTosiHue OT NMPSMOM 10 IIIOCKOCTH
Brruuciienue pacCTosTHUN MEXITY

75 CKPEILMBAIOINMUCS IPSIMBIMU C
MTOMOLIBIO NEPIEHIUKYISIPHON IIIIOCKOCTH
Tpéxrpannslii yroj, HepaBEHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAaHHOIO yIJia

77 DneMeHTH! chepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUYU Ha 3emile

78 KonTponbhast padota "Yrisl u
paccrosiHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHuK
U €ro 3JeMEeHTHI"

80 [upamupa. Bunsl nupamun. [IpasunsHas
nupamuia

81 [Ipusma. [Ipssmast 1 HAKJIOHHASI IPU3MBI.
[IpaBunbHas npusma

82 [IpssMo#t napainenenunes,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

83 Brinyxiible MHOrOrpanHuku. Teopema
Olinepa

84 [IpaBuiibHBIE U TONYPAaBUIIbHBIE




MHOT'OrpaHHUKHA

85 Kontposbnas padota "MHororpaHHuku" 1

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1
MIPOCTPAHCTBE

87 Cymma BekTopoB. PazHOCTh BEKTOPOB 1

88 [IpomexxyTounas (rojoBasi) aTTecTalus 1

89 [TpaBwiio mapanienenumena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pasnoxxenne BekTopa 1mo 6azucy Tpeéx

91 BEKTOPOB, HE JICXKAIINUX B OJTHOM 1
TUIOCKOCTH

92 CkayisipHOE TIPOU3BEICHUE 1

93 Brruuciienue yria Mex.ry BEKTOpaMu B 1
MPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

95 Pemenne npocreimmx 3agayd ¢ BEKTOpaMu 1

96 [TpuknamHbIe 3a/1a49M ¢ BEKTOPAMH 1

97 Pemrenue npukiagHbIxX 3a/1a4 ¢ BEKTOpaMu 1

08 Paccrostare Mex 1y TOYKaMu B 1
npocTtpaHncTBe. Pernenue 3agau

99 PaccrostHre OT TOYKH JI0 IPSMOWA B 1
npoctpaHcTse. Pemenne 3anau

100 PaccrostHre OT TOYKH /10 TIIOCKOCTH. 1
Pemntenue 3agau

101 Paccrostare Mex 1y IpsIMBIMU B 1
npocTtpaHncTBe. Pernenue 3anau

102 OO0o01IeHre ¥ CHCTeMAaTH3alns 3HAHUN 1
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgponbie
Nen/m Tema ypoka KonTpoabubie IIpakTuuyeckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH M B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOISIICH yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
Pemenue 3anau.
BektopHoe npousBeneHue.
8 Jlunelinsle HepaBeHcTBA. M300paxeHne 1
Ha TUIOCKOCTH.
9 Pemenne 3anau. 1
10 AHaJIUTUYECKUE METOBI pacuéra yria 1
MEXy MPSMBIMA B MHOTOTPaHHUKAX.
11 Pemrenue 3a1ayu Ha BbIUMCIIEHUE yTia 1
MEXy IIIOCKOCTSIMA B MHOTOTPaHHUKAX.
12 dopMya pacCTOSTHUSA OT TOYKH J10 1
MJIOCKOCTH B KOOPJIMHATAX.
13 HaxoxieHne pacCTosITHUM OT TOYKH 10 1




IUIOCKOCTH B Ky0e.

14

15

Pemenue 3ana4 Ha HaXOXICHUE
pPacCTOSIHUM OT TOYKH 10 IJIOCKOCTH B
MIPaBUJILHON ITUPAMUJIE.

KontposbHas padota "AHamuTndeckas
reometpus.”

16

CeueHus MHOT'OI'PpaHHUKOB: CTAaHAAPTHLBIC
MHOI'OI'PaHHUKH.

17

18

Ceuenus MHOT'OI'PpaHHUKOB: MCTOQ
CJICIOB.

CTaHI[apTHBIC IIOCKOCTH, IICPCCCUCHUA
IpsAMBIX U IUIOCKOCTEH.

19

[TapannenbHbIE PSMBIE U TNIOCKOCTH:
MapaJuICIbHbIE CEUYCHHUS.

20

21

22

[TapannenbHbIE PSMBIE U TNIOCKOCTH:
pacy€T OTHOIIEHUN.

[TapatenpHbIe NPSAMBIE U IIJIOCKOCTH:
YIIIbI MEKY CKPEIIMBAIOIIUMHUCS
MIPSAMBIMHU.

[IepnenquKysipHBIE TIPSMBIE U
IIJIOCKOCTH: CTAaHAAPTHBIE MTaphl
MEPIEHIUKYIISPHBIX IUIOCKOCTEN U
MIPSAAMBIX, CHMMETPUUA MHOTOI'PAHHHUKOB.

23

[IpumeneHne TeopeMsl 0 TPEX
MEepIEeHANKYISpax JJIsl peIICHUS 3a/1a4.

24

[leprienaAuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHHUKAaX.




25

[ToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, (POPMYJIBI JJISI
IJI01Ia IeH, COOOPaKEHHSI TIOT00HS.

26

27

28

321[[3,‘11/1 Ha BBIYUCJIICHUC ILJIOIIaan
MHOT'OYT'OJIbHUKOB.

Pemienue 3a1a4 Ha BeIYHCIICHUE
IUIOIIAJIe MHOTOYTOJIbHUKOB B
IIPOCTPAHCTBE.

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:

IUIOIIAIA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUS MOA00us.

29

3a;[aq1/1 Ha BBIYUCJIICHUC ILJIOIIAaau CEUCHHI
MHOI'OI'PaHHHUKOB.

30

31

32

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTpPaHHUKOB."

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesienumnea.

3anaun 00 yABOCHUHU KyDa, 0 KBaapaType
Ky0a; 0 TPUCEKLUH yTJa.

33

CrepeomeTpudeckue 3aa4uu, CBI3aHHBIE C
00BEMOM MPSAMOYTOJIBHOTO
napaJulesenuresa.

34

35

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuieNenunesa.

OOBEM MPSIMOI TPU3MBI.

36

CrepeoMeTpuyecKue 3a7jauu, CBI3aHHbIE C




BBIUUCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI.

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C

37 ) y
00BEMOM TMPSIMOM TIPU3MBI.
Boruncnenne 00bEMOB Tel ¢ TOMOIIbIO

38 onpenenéHHoro uaTerpaia. OobéM
HAKJIOHHOHN MPU3MBI.
Brruuciienne 06EMOB Tell C TOMOIIBIO

39 onpenenéHHoro uHaTerpaia. OobéM
MIUPaMHIBI.

40 dopmyna 00bEMa MUPAMUJIBL.

41 OTtHoteHne 06beMOB TUPAMU]] C OOIIUM
YTJIOM.

4 CrepeoMeTpHUeCKre 3a7]a9H, CBI3aHHBIC C
00bEMaMU HAKIIOHHOM MTPU3MBI.

43 CrepeoMeTpHUeCKre 3a71a9H, CBI3aHHBIC C
o0BEMaMK MUpaMUIbI.
[Tpuknanueie 3ana4n mo Teme "OOBbEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKJIOHHOM
MIPU3MBI.

45 [Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMUIBI.

16 [Ipumenenue o0bEMOB. Borunicnenue
pPaccTOSHUS 70 TUIOCKOCTH.

47 Konrponsnas padora "O0béM
MHOTOrpaHHHKa."
[unwHapudeckas MOBEPXHOCTD,

48 o0pa3yolne UIHHIPHIECKOM

ITOBCPXHOCTH.




Munuaap. [IpsMoit KpyroBou HUIMHAP.

49 [Tnomans MOBEpXHOCTH LMIIMH/IPA.

50 Konnueckasi moBepxXHOCTh, 00pa3yromme
KOHMYECKOU nosepxHoctu. Konyc.

51 CeueHue KOHYycCa INIOCKOCTBIO,
napajiesIbHOM MIIOCKOCTH OCHOBAHUS.

59 Yceuénnslit konyc. M3o0paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB.

53 [Inomanp 60KOBOM MOBEPXHOCTU KOHYCA.

54 [Tnomans nMosHONW NOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3aa4u Ha

55 JI0KA3aTEJIbCTBO M BEIYMCIICHHUE,
IIOCTPOCHHUEM CEYEHUN LUITUHAPA.
CrepeomeTrpuyeckue 3aaun Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE,
ITIOCTPOECHHUEM CEYEHUI KOHYCa.

57 [TpuknaaHble 3aauu, CBSI3aHHbIE C
LMJIAHAPOM.

58 [TpuknaaHble 3aa9M, CBSI3aHHBIE C
KOHYCOM.

59 Cdepa u map.

60 [Tepeceuenue cheps! u mapa c
IJIOCKOCTBIO.

61 Kacanue mapa u ceps! minockoctsro. Bun
1 n300pakeHue mapa.

62 VYpaBuenue coepsl. [Tnomans cheps u eé
qyacTei.

63 Cummerpus chepsl u mapa.




3amayn Ha NOKA3aTEILCTBO U
BBIYHCJICHHE, CBSI3aHHBIC CO chepoii U

o4 1apoM, MOCTPOCHUEM UX CEUEHUI
IJIOCKOCTBIO.
Pemienue 3a1ay, cBsA3aHHBIX cO chepoit u

65 1apOM, TIOCTPOCHUEM UX CEUECHUH
IJIOCKOCTBIO.

66 [TpuknaaHbie 3aa4u, CBI3aHHBIE CO
cdepoit u mapom.
[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,

67 BBIUHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
noxoous.

68 Pa3znuynble KoMOMHALIMY TeI BpallleHUs: 1
MHOTOTPaHHHUKOB.

69 3anauu no teme "Tena v MOBEPXHOCTH
BpaleHus. "

70 Pemienue 3a1a4 0 Tenax v MOBEPXHOCTIX
BpallEeHHS.

7 Kontponbnas padota "Tena u
MOBEPXHOCTHU BpalleHus."

79 O6nem mumaapa. Teopema 00 00bEME
MPSIMOTO IJIHHPA.
Beruuciienne 06EMOB Tell C TOMOIIBIO

73 ornpenenéHHoro uHrerpana. O0sEM
KOHYCa.

74 [Tnomaau 60KOBOM U MOTHOMN
MIOBEPXHOCTHU KOHYCA.

75 CrepeomeTpHuuecKue 3aa4H, CBsI3aHHbBIE C




BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYca.

76

77

78

79

80

81

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJIOIA I TTIOBEPXHOCTEH Teu."

OO0BEéM 11apa ¥ MapoBOro CEKTOpa.
Teopema 006 00bEMe mapa. [Tnomans
chepbl. CTepeoMeTpruUecKue 3a1a4H,
CBSI3aHHBIE C BEIUUCIIEHUEM 00BEMOB
apa, mapoBOTro CETMEHTA U MapOBOTO
CEeKTOpa.

[Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
iomaabio cepbl. COOTHOMICHUS MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMH
MOAOOHBIX TEJ.

[TooGHBIE TENa B IPOCTPAHCTBE.
N3menenne o0bwEma npu noao0uu.
CrepeoMeTpuyecKue 3ajauu, CBI3aHHbIE C
BBIUHCIIEHHEM 00BEMOB TeJI U IIJIOMIAIEN
MMOBEPXHOCTEM.

Konrtponsnas pabdota "[Tnomanu
MOBEPXHOCTU U 00BEMBI KPYIJIbIX TENd."
JIBr>keHust mpocTpaHcTBa. OTOOpaskeHMs..

JIBroxeHus ¥ paBeHCTBO ¢uryp. OOmume
CBOMCTBA JBUKECHUM.

82

Buel n1BukeHMi: napaiebHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKaJibHasi CHMMETPUS, TOBOPOT BOKPYT
IIPSIMOM.




[IpeobpaszoBanus momoowus. [Ipsmas u

83 cdepa Diinepa.

84 I'eomeTpuueckue 3a1aun Ha IPUMEHEHUE
JIBUKCHHSI.

85 Pemenue 3a1a4 Ha mprUMeHEHHE
JIBUKCHHUSL.
Cucremaru3zanus 3HaHUHN 110 TEME!

86 "[TapaiienbHOCTh MPSAMBIX M TJIOCKOCTEN
B IIPOCTpPaHCTBE."

87 O06o061maroree MOBTOPEHUE IO TEME:
"BexTops!l B mpocTpaHcTBe. "

88 [TpomexyTouHas (TogoBas) aTTecTalusl.

89 Pemenwue 3a1a4 Ha BEIYHCIICHUE 00BEMOB
MHOTOTPaHHUKOB.

90 Pemenwue 3a1a4 Ha BEIYHCIICHUE 00BEMOB
gacTel MPaBIIILHBIX MHOTOTPAaHHUKOB.

o1 Pemenuie 3a1a4 Ha BEIYMCIICHHE
TIonIaiel MOBEPXHOCTH KPYTJIBIX TEN.

92 Pemenwue 3a1a4 Ha BEIYHCIICHUE 00HEMOB
KPYTJIBIX TEII.

93 3anayn Ha KOMOMHAIIMH KPYTJIBIX TeTl.

94 Pemenue 3a1ay Ha KOMOMHAIIMH KPYTIIBIX
TeN.

95 3a1aur Ha KOMOMHAIIK MHOTOTPAaHHUKOB
1 KPYIJIBIX TEI.

96 Pemenwne 3a1a4 Ha KOMOMHAIIMH
MHOTOTPAaHHUKOB M KPYTJIBIX TEll.

97 Pemrenune 3a1a4 Ha HAX0XKIEHUE




pPacCTOsIHUM B IIPOCTPAHCTBE.

Pemenne 3a4a4 Ha BBIYUCIICHUC

%8 IUIONIAJIEN CEYEHU MHOTOTPAHHHUKOB. !

99 Pemenuie 3a1a4 Ha BEIYKCIICHHE 1
IJIONIAJCH CEYEHU TeJl BPAILICHUS.

100 Haxoxnenue yria Mexay II0CKOCTAMU 1
rpaHeil MHOTOTPAaHHUKOB.
Pemenuie 3a1a4 Ha HaXOXACHUE yTia

101 MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B 1
MHOTOTpaHHUKAX.
HcTopus pa3BUTHS CTEpEOMETPHH KaK

102 HayKH U € poJib B Pa3BUTHH 1
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUM.
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METOJAUYECKUE MATEPHUAJIBI AJI51 YUUTEJISL

Aranacsn JI.C., byry3oB B.®. u ap. 'eomerpus, 10—11: yueOHUK ayis
o01eodpazoBatenbHbIX YupexaeHuid. — M.: [IpocBemenue, 2018.

2. YueOnoe uznanue «IIporpammsl o01ieo0pa3oBareiabHbIX yupexaenuii: ['eomerpus. 10- 11
ki.y»/ Coct. T.A.bypmuctposa. — 2-e uza.— M. IIpocsemenune, 2009.

3.3uB b.I'., Meitnep B.M., baxanckuii A.Il. 3agaun no reomerpun s 7-11 kiaccoB. — M.:
[Ipocsemenue, 2003.

4. Kosanena ['.1I, Masyposa H.!. I'eomerpusi. 10-11 kitacchl: TECTHI ISl TEKYIIETO U
obo0bmmarorero KoHTpodsi. — Bonrorpan: Yuurens, 2006.

5. Koanesa. [Toypounsie pa3pabotku no reomerpun. 10 -11xmacc. Bonropag 2007

6. ExenenenpHoe yueOHO-METOIMUECKOE TIPHIIOKEHUE K razeTe «IlepBoe ceHTsI0ps»
MaremaTtuka.

7. Hay4HO-T€OpEeTUUECKUI U METOANYECKUM )KypHAIl «MaTemMaThKa B LIKOJIEY.
8.3uB b.I'. lunaktnueckue marepuainsl. ['eomerpus. 10 knacc.- M.: [Ipocsemmenue, 2009.
9. 3uB b.I'. lunaktnueckue matepuainsl. 'eomerpus. 11 knacc.- M.: Ilpocsemenue, 2009.

10. 3uB b. I'., Meiinep B. M. 3agaun o reomerpun. 7-11 kimaccer. - Mocksa. [IpocBemnienue.
2003.

11. YO. A. I'naskos, 1. U. IOguna, B. ®. byry3os I'eometpusi: Pabouas terpaap. 10 kmacc:
nocobue JyIs ydammxcst o0meo0pa3oBaTenbHbIX yupexaeHuit. - M.: [Ipocsemenue, 2010.

12.10. A. I'maskos, U. 1. IOxauna, B. ®. Byry30B ['eomerpus: Pabouas retpans. 11 kmace:
rocobue /IS ydammxcst o0meo0pa3zoBaTeabHbIX yupexaeHuit. - M.: [Ipocsemienue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. Hurepuet-pecype «OTkphiTas MaTeMaTuka. Ctepeomerpus». — Www.college.ru.

2. HNuTtepuer-pecypc «Enunas kKomuekus nudpoBbIX 00pa3oBaTEIbHBIX PECYPCOBY. —
3. Hutepuer-pecypc «OTKpBITHIN OaHK 3a1aHUH 110 MATEMAaTHKE». —
http://mathege.ru:8080/or/ege/Main.

4. MynbTuMeauitabie pesentaruu. http:// mat.1september.ru (caiit razersr
«Marematuka)



http://mathege.ru:8080/or/ege/Main

5. http:// festival.1september.ru (bectuBans negaroruueckux naen «OTKPBITHIN YPOK»
(«ITepBoe ceHTIOPs»)).



