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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
HalpaBIEHHOCTU M IMPEIMETOB I'yMaHUTAapHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH H3yYCHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0Ka3aTelbCTBE TEOPEM M TOCTPOCHUHU LIEMOYKU JIOTHUECKUX YTBEPXKICHUU TNPH PELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS TIPU PEIIEHUH 3a]lad €CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOiaEHHOM ypOBHE —
pasBUTHE MHIMBHUIyalbHBIX CIIOCOOHOCTEH OOYyYaroIIMXCsl NpPU H3YyYEHHUM TIE€OMETpUH, Kak
CoCTaBJIAIOLIEH HpeaMeTHOH obOnactu «MaremaTnka W MHQOpPMATHKa» yepe3 obecrneyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE, PACIIUPSIOIIUMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOW KYJIBTYpHl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dopMHUpoBaHHE NPEICTABICHUS O IPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONUCHIBATH M H3y4aTh pas3HbIE SIBICHUS
OKpY’KaloIero MHpa, 3HaHHE MOHATHHHOTO ammapara mo pasaeny «Crepeomerpus» ydeOHOTo
Kypca reoMeTpuu;

(dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMU O MPOCTPAHCTBEHHBIX (pUrypax
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, MOJENSAX U B PEATbHOM MHUpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh FT€OMETPUUECKHUE MOJIEIH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUMA
MaTeMaTUYeCKUX TEOpHil, (OopMHUpOBaHME MOHMMAHUS POJU AKCMOMATUKH NIpPU IMPOBEIECHUU
pacCyKIeHUN;

¢dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0OKa3aTEeNbCTB M AJITOPUTMOB PpEIICHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTENIbHBIC PACCYXIECHUS B XOJAE pelIeHUs
CTEpEOMETPUYECKMX 337ady M 3aJad C MPAKTHUYECKUM CojAepKaHHeM, (opMHpOBaHHE
OpeICTaBIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeldbCTB INpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKICHUM U POJIM aKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHUs, HHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHS
pacro3HaBaTh TMPOSIBICHHUS T€OMETPUUECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEaIbHbIX CHUTYallUH, HCCIIECIOBAHUs
IIOCTPOEHHBIX MOJENIEH, NHTEPIIPETALUU TI0JyYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCpXATEIbHBIM JIMHHUSIM Y4e0HOro Kypca, a (OpMUPOBaHUE IOTUYCCKUX YMEHUUN
pacmpesenseTcss He TOJbKO MO COJEPKATEIbHBIM JHHHUSAM, HO M 1O TOoAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofgaM O00yueHUs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY TI'€OMETPUYECKUX
MPEJICTABICHUI O0YyJaronuxcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00y4eHHs, TOCTPOCHUS WHAMBHUIYaTbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEeUUTh YIIYOJIEHHOE U3Yy4eHHE TEeOMETPUU  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieunBasi MPEeMCTBEHHOCTh MEXIY OOIIUM U MPOPEeCCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcs 170
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 68 vaca (2 gaca B HeJIeqIo).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: NEPECEKAIOIUECs, TapauIeIbHbIe U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuUXcs OpaMbIX. [lapanenbHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIBbHOCTh TPEX
IPSMBIX, ApPAJUICIBHOCTh NPAMOM M IIOCKOCTH. [lapamienbHOE UM LEHTPAIBHOE
IPOEKTHpOBaHue, n3odpaxxeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IIPOCTpaHCTBE. llapaenbHOCTh IVIOCKOCTEN: NapaljiebHbIe IUIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKocTeH. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhl HA IJIOCKOCTH:
TETpa3p, NapajuleIeIuIe], IOCTPOSHUE CEUCHU.

IlepneHgUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, NPSIMBbIE IApAUICIbHBIE W IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 TUNIOCKOCTH, NPOEKIMs (PUIYphI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOCKOocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YIOJ1, TUHEHHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBONCTBa IIJIOCKMX YIJIOB
MHOrorpaHtoro yria. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: 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. ITupamupma: n-
yrojipHasi IUpaMuia, NpaBuibHasg U yceu€HHas nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJia U IPAaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAHHUKAX: OKTa3p, JOAEKAdAP U UKOCAIP.

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

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPaBUIIbHBIX MHOI'OIPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS MapaJUICNICNUIENd, CUMMETPUS
MIPaBUJIBHBIX MTPU3M, CHMMETPUS PABUJIBHON TUPAMUIBI.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

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



BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIUUTAHUE 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 paszIoXKEHUMM 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: UMIMHAPUYECKAsh IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyoume noBepxHocTed. Tema BpaleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus 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. OOBbEM 11apa v apoBOTr0 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 BPAILECHMUS.

[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
CTEPEOMETPUUECKUX 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 TUIOCKOCTH.

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. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JIBM)KCHUH. Buapl NIBM)KEHMIl: MapalIeIbHBIA IEPEHOC, LEHTpalbHAs CHUMMETPHS,
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) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TPakJaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MIACHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOAIIEMY POCCUIMCKOW MAaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JTOCTUKECHHSIM POCCUHUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHHWE JIYXOBHBIX  IIEHHOCTEHl  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
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  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHSATh MaTEMaTUUYECKHUE 3HAHHS B HHTEpEcax 37J0pPOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3710pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBIOOp Oynymier mnpodeccurt W peaqru30BBIBATH COOCTBEHHBIC
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) IKOJI0rMYecKoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MpPUMEHEHHe
MaTeMaTUYeCKNX 3HAHWUU JJIs pelIeHUs 3a7ad B 00JIACTH OKpYXKAloleh cpeibl, TNIaHUPOBAaHUE
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 HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U JAJIS
pelleHus 3aauu;

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



CTPYKTYpHPOBaTh  HMH(GOPMAILMIO, TPEACTABIAT, €€ B  pasnuuHbBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

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

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYJIHPOBATh CY)KICHUS B COOTBETCTBHM C YCIOBHUSAMH M IEISIMU
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 00CYXICHHS 33/JaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMBI, MpPOOIEeMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUAOra, OOHApY>KMBATh Pa3IM4Me U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTaThl PELICHUS 33/a4d, JKCIEPHMEHTa, HCCIEIOBaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBIISITh ITUIAH, QJITOPUTM PEUICHUS 3aJadd, BHIOMpaTh CIIOCO0 pEmIeHUs ¢ y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHUPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH TO3HABATEIILHON pe()ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA
U MBICTUTENBHBIX TPOIECCOB, WX pe3yJIbTaTOB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3ybTaTa pelleHrs MaTeMaTHIeCKOH 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TpPH PEHICHUU 3a/ladd, BHOCUTH
KOPPEKTUBHI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, NAHHBIX, HAMICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa I[EIH M YCIOBHSIM, OOBICHATH MTPUYUHBI
JOCTHIKEHHUS] WIIM HEAOCTH)KEHUS pPE3yNbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI IpU
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh Iellb COBMECTHON JeATeIbHOCTH, IIaHUPOBAThH
OpTaHU3aIMI0 COBMECTHOM palOThI, paclpeAcisTh BHIBI pabOT, MTOTOBApUBATKCS, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U HHBIE), BBHITIONHSATH CBOKO YacTh PabOTBHl U KOOPAWMHHUPOBATH CBOU JEHCTBUS C
JPYTUMU YICHAMH KOMAaH[bI, OIICHMBATh KauyeCTBO CBOEro BKJaJa B OOMIUNA MPOAYKT IO
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBHSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJIHO OIIEpUPOBATh OCHOBHBIMU MOHATHAMU CTEPEOMETPUH IIPH PEIICHUH 33134 U
IIPOBEICHUN MAaTEMAaTUYECKUX PACCYKIACHUN;

IIPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEICTBUS M3 HUX IpPH PEIICHUU
reOMETPUYECKUX 3a/1a4;

KJIaccu(puIUpoBaTh B3aUMHOE PACIIONOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEN B
IIPOCTPAHCTBE, IIPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

CBOOOJIHO ONEpUPOBATh HNOHATHAMM, CBS3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXIY
IIPSIMBIMH B IIPOCTPAHCTBE, MEXAY MPSAMOM U IUIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

cBOOOJTHO PACHO3HABATH OCHOBHBIE BMJbl MHOIOI'PAaHHMKOB (MIpH3Ma, HUpPaMUJA,
NPSMOYTOJIBHBIN Mapajuienenunesn, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAas OCHOBAHUS AJIS KIIacCU(PUKALUH;
CBOOOJHO ONEpPUPOBATh IOHITUAMH, CBS3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH NapaJliesIbHOE, LIEHTPAJIbHOE U OPTOrOHAJIbHOE MIPOEKTUPOBaHKE (GUTYp Ha
TUIOCKOCTB, BBITIOJHSATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHUS MHOI'OI'PAaHHMKOB Pa3IMYHBIMU METO/AaMH, BBIIOJHATH (BHIHOCHBIE)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIYMCIIATh IUIONMIAMU  TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MHUPaMUa),
reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMy;

CBOOOZHO ONEpUpPOBaTh IOHATUSMU: CHUMMETPUS B NPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYpPBI;

CBOOOJHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOpAaM U KOOpAUHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPAMU;

pemaTh 3aJadd Ha JI0Ka3aTeNIbCTBO MATEMAaTHYECKHX OTHOLICHHH WM HaXOXICHUE
FEOMETPUYECKUX  BEJIMYMH, IIPUMEHsSS  U3BECTHBIE METOABI IIPU  PELICHUU
MaTE€MaTUYECKHX 3a/1a4 MOBBILIEHHOIO U BBICOKOTO YPOBHS CI0KHOCTH;

IIPUMEHATH MIPOCTEUILNE IIPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/1aY;

U3BJICKATh, npeoOpa3oBbIBATH u UHTEPIIPETUPOBATH UH(POPMALINIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, IMPEACTAaBICHHYIO Ha uyeprexax u
PUCYHKaX;

IIPUMEHATh IIOJIyYCHHBIC 3HAHMS HA IIPaKTUKE: CpPAaBHMBATh M aHAJIU3UPOBATH
peanbHbIe CUTYyallud, NIPUMEHATh U3Y4YECHHBIC NOHATUSA B IMPOLECCE MONCKA PEHICHUS
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha s3bIKE TIE€OMETPUM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C HCIOJIB30BAHUEM
FeOMETPUUECKUX TMOHATHI W TeopeM, ammapara aiareOpbl, pemarbh MIpaKTHYecKue
3a/1a4¥, CBS3aHHBIE C HAXOKJICHUEM F€OMETPUYECKUX BEJINYUH;

UMETh MpEeJICTaBlICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUsSI T€OMETPUU KaK COCTAaBHOMN
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 ki1acca o0yyaromuicss HAy4YUuTCS:



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

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrmo3HaBaTh Teja BpaileHus (IMIHHIP, KOHYC, cdepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, 00bEMBI U
IUIONIA/IM TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpPALICHHS, T€OMETPHUYECKHUX TeN C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALUSMU TN BpaILCHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA 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 O00OBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATH u peoOpa3oBLIBaTh uH(pOpMaIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKNX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPalK HaJl BEKTOpaMH;

3aJaBaTh INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOI crcTeMe KOOpIUHAT;

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 PEIICHUH;

CBOOOZHO OIEpPHPOBATh MOHSATUSMHU, CBS3aHHBIMU C JBUKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBIMIOJHATh HM300pakeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUS MNP MapajljieIbHOM
NepeHoCce, MEHTPATBHONH CUMMETPHH, 3epKaTbHOH CHMMETPHH, TIPH TIOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTH CCUYCHUS MHOTOTPAHHUKOB U TN BpAlICHUS: CEYCHHS IFIIMHIpA
(mapamieNnbHO W MEPIEHANKYIISIPHO OCH), CEUeHHs KOHYyca (TapajljiebHbIe OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIIOJIb30BaTh METOBI TIOCTPOCHUSI CEUSHUH: METOJ CIICIOB, 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
SIBHOW W HESIBHOU (hopMme;

pemaTth 3aJayd Ha JI0OKa3aTelhCTBO MAaTEMaTHYECKUX OTHOUICHHH WM HaXOXXICHHE
TCOMETPHUYSCKUX BEIIMYUH;

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



MNPUMCHATH IOJYUCHHBIC 3HAHHA Ha MPAKTUKEC: CpaBHHUBATb, AHAJIMU3UPOBATL U
OLICHUBATh PEAbHBIC CUTYAINH, TPUMEHSITh N3YUYCHHBIE TOHATHS, TEOPEMBI, CBOHCTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJZIETH C WCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH W TEOpeM, ammapara aareOpsl,
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 pa3/iejioB U TeEM (undposbie) Jdomamnee
n/n NMPOrpamMMbl Bceero Kontposnurre oOpa3oBaTe/ibHbIE 3aaHue
padoTshI pecypest
1 Brenenue B ctepeoMeTpuio 23 1
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/IC, 00o0111eHue U cucTeMaTh3anus 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6




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 JIBrokeHus 5 1
. [ToBTOpenue, 06o6meHlile u 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Jlomaminee
3ajjaHue

OcHOBHBIE TTpaBUIIa H300paKCHUS HA
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsTHS CTEpeOMETPHH: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, Hapanneﬂbelx HpﬂMLIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: TEepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONTUecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi ¥ MI0CKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300pakKeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

AXCHOMBI CTCPCOMCTPHU U TICPBLIC




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N300pakeHue nepeceueHus moTyueHHbIX
TIoCKOCTel. PackpammBaHie mocTpOSHHBIX
CCUCHHIA Pa3HBIMH IIBETAMHU

N3o00paxenune cedyeHuit mupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o00paxeHue nepeceueHus: NOMTy4YeHHBIX
IJI0CKOCTeH. PackpammBanre mOCTPOEHHBIX
CEYEeHMI pa3HbIMM IIBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus noIydeHHbIX
1ockocTell. PackpammBaHue MOCTPOEHHBIX
CEUEHUN pa3HbIMU [[BETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedeHus moryueHHbIX
10ckocTell. PackpammBaHue MOCTPOEHHBIX
CEUeHUH pa3HbIMU [[BETAMU

MeTton ciIeIoB s IMOCTPOCHUMA CcedeHUI




15

Meroa cneqoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceYeHuid NPAMbIX U
IIJIOCKOCTEN

16

Mertoza cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHui NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIIaroB
MMOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 1IaroB
MMOCTPOEHUS

ITocTpoenue ceuenuii B nupamue, Kyoe 1o
TpéM TouKkaM Ha pébpax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alIKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCTPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. Mctopus pazButus
MJITAHUMETPUH U CTEPEOMETPUH




23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosnokeHue npsmbIx B
npoctpancTBe. CKpenBaromuecs npsmbie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapautenpHbIe IPSMBIE B IPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHun
MapAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapajuIesIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

[TapannensHoe mpoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
PSIMBIMU

33,[[8.‘11/1 Ha JOKa3aTCJIbCTBO U UCCIICOAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamuenbHOCTh MPSAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMON U




IIIIOCKOCTH

31

32

33

34

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

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTEexe U
MapaJyIENbHOIO IPYrou npsmoiut. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKIys, MPUMEHEHUE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napajenenumnena. CBoicTBa
napajuieJienuIea 1 mpu3Mbl

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

35

Teopema o nmapajuieTIbHOCTH U
CANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[SIHICI\/JI
yepe3 TOUKY, He IPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX NEpeCceueHus Ipu
MepeceyeHH JIByX MapaijiesbHbIX
IIJIOCKOCTEMN TPEThen

37

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




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHMUE: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40 CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuleJienune1a

41 Brruucnenue JuinH OTpe3KOB B Ky0e u
IIPSIMOYTOJIBHOM TapajuleyIeIuIe e
[IepneHuKyISpPHOCTD MPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKyJIIPHOCTH IPSIMOU U
IIJIOCKOCTH
[lepneHIMKyYIAPHOCTD MPSMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o cyniecTBOBaHHH U

44 €AVMHCTBEHHOCTH IPSIMOMU, IPOXOASAILIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45 [ImockocTH U nepreHINKyIIpHbIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [ImockocTH U nepreHINKYIIpHbIE UM
MpsiMble B MHOTOTpaHHHUKaX

47 IIepnenpukynsap u HakinoHHad. [loctpoenue
MEPIEHIUKYIIAPA U3 TOUKU Ha MPAMYIO

48 [Tepnennukynsp n HaknoHHad. [loctpoenne
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas

u oOpatHasi)




Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

50 u oOpartHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMBbIMU

59 ITonck neprneHauKyISApHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 IIPaBWIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoeHue ceuenuii kyba, Npu3Msl,

55 IIPaBWIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockoctu. [Imockoctu cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHaANKYIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl OIyCTUTH NEPIEHANKYISAPBIL:

60 CUMMETPHSI, CABUT TOYKH T10 TapAJIIEITHHOM
psAMOI

61 CaBur no HenapauienbHON IPSIMOH,
MU3MEHEHNE PACCTOSIHUM

62 Konrtponsnas padora "B3anmuoe

PACIIOJIOKCHHUC MIPAMBIX U ILIOCKOCTEH B




npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: YrOa MEXKIY

CKPELIMBAIOIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/IquKI/IC METOJbI BBITUCIICHUS yIJId
MCKAY NPAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

67

68

69

[lepnenaukynspusle miockoctn. CBONCTBa
B3alMHO NEPIEHIUKYIISAPHBIX MNIOCKOCTEN

IIpu3Hak nepneHIuKyJIIpHOCTH INIOCKOCTEM;
TeopeMa O IPSAMOM NIEPECEUEHU IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIPHBIX TPETHEHN
IIJIOCKOCTH

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMs], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NpPsMOYTrOJIBHOTO
napajiesIenuIes1a v CIeJCTBUE U3 Heé

71

72

CTCpCOMeTpI/I‘-ICCKI/Ie U NPpUKIIaAHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPsAMBIX U IIIIOCKOCTH

HOBTOpCHI/ICI CKPCIIMBAIOIIHECS ITPAMBIC,
apaJiICJIbHBIC MJIOCKOCTH B CTAHAAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE

3 MEX/1y CKPELMBAIOIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrosiHMe OT TOYKH 10 TNIOCKOCTH,
paccTosiHuE OT IPSIMOM A0 INIOCKOCTH
Brrunciienue pacCTosTHUN MEXITY

75 CKPEILMBAIOIIUMHUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU
TpéxrpaHHblid yroyi, HEpaBeHCTBa IS

76 TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIila

77 DneMeHTHl CheprUIecKoil reOMETPUH:
reoJIe3nYecKue JIMHUYU Ha 3emiie

78 KonrtponbHas padora "Yrisl u paccTostHUS"

79 CucremaTtu3zanus 3HaHuil "MHOrorpaHHuK U
€ro 3J1eMeHTHI"

80 [Inpamna. Buael nupamun. [IpaBunpHas
nupamua

81 ITpusma. [IpsimMast n HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

82 [IpsiMoit napasnenenunen, NpsMOyroJIbHbIA
napajuienenumnesa, Kyo

83 Brinyxiible MHOrOrpanHuku. Teopema
Ditnepa

84 Brinyxkiible MHOrOrpanHuku. Teopema




Olinepa. [IpaBunpHbIE U OTyNIpaBUIbHBIE
MHOTOTPaHHUKHU
85 KontponsHas pabora "MHororpaHHUKH" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1mo 6a31/1c3vl TPEX 1
BEKTOPOB, HE JISKAIIUX B OHOH IJIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruuciienue yria Mex.y BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o00611eHre U cucTeMaTu3alus 3HaHU! 1
100 WroroBas koHTpoJsibHas paboTa 1
101 Hrorosast koHTpoapHAs paboTa 1
102 O06o001IeHre U cucTeMaTH3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara undgponbie JdomamHee
Nen/m Tema ypoka KoHnTpoJbHbIE
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIe = 3a/JaHue
padoThI
pecypcsl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncinenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BexTopHoe npounsseneHne 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTHYECKHE METOIBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMA B MHOTOTpaHHHKaX
12 dopmysa pacCTOSIHUS OT TOUKH 10 1




IJIOCKOCTH B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IJIOCKOCTH B IIPABUJIBHOW MUPAMU/JIE

15 KonTtponpsHas padora "AHanuruieckas
reoMerpust”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MIJIOCKOCTH, TIEPECeUEHUs IPSMBIX U
IJIOCKOCTEM

19 [TapannenbHble NpsMbIE U IIIIOCKOCTH:
napajuieIbHbIe CeUeHUs

20 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
Pacy€T OTHOLIEHUN

21 [TapamiensHbIe TPSIMBIE U TTTIOCKOCTH: YTJIbI
MEXYy CKPEIUBAOIIMMUCS TTPSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

99 CTaHJapTHbBIE NAPhl MEPIEHIUKYIISPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOTPAaHHUKOB

93 [lepnienquKyAsipHBIE IPSMBIE U TIOCKOCTHU:
Teopema O TpeX MepHneHANKYIsIpax

24 [TepnenauKyIsIpHBIE TPSIMBIE U TNTOCKOCTH:
BBIYMCIICHHS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TUIONTIAAM MHOTOYTOJIEHUKOB,




(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: TIIONIATU MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
noooust

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 11O 100MsI

30

31

32

KonTtponsnast padora "[loBTOpenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"
O61éM Tena. OObEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yTJIa

33

CrepeomeTpudeckue 3a/1auu, CBI3aHHbIC C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

35

[IpuknanHelie 3a1a4u, CBSI3aHHBIC C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napasuiesenumnena

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHuecKre 3aJaul, CBSI3aHHBIE C




BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

[Ipuknagabie 3a1a4u, CBSI3aHHBIE C 00BEMOM

37 IIPSAMOM TIPU3MBI
Brrancienrne 00bEMOB TEJ ¢ HOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM MPU3MBI
Boruuncienue 00EMOB T ¢ IIOMOIIBIO

39 onpenenéHHoro uaTerpaiga. Oobém
MAPaMUIbI

40 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

4 CrepeoMeTpHUECKUE 33]]a4H, CBSI3aHHBIC C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHUECKUe 3a]]a4d, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OObEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

16 [Tpumenenue o0bEMOB. Borunicnenue
PACCTOSHUS JI0 TIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOIOTrpaHHHKaA"

48 Hunuaapudeckasi MOBEPXHOCTD,

o0pa3yroue UIHHIPUIECKON




IIOBEPXHOCTH

Humuaap. [psimoit KpyroBou HUIMHIDP.

49 [Imomane MOBEpXHOCTH LUIUHIAPA

50 Konunyeckasi moBepxHOCTh, 00pasyroliue
KOHUYECKOU nmoBepxHocTH. Konyc

51 Ceuenue KoHyca IJIOCKOCTBIO,
MapajuIebHOM IJIOCKOCTH OCHOBAHUSA

50 Yceuénnblii konyc. M300paxeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKue 3aa4u Ha

55 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MIOCTPOECHUEM CEUEHUH IIMINHIPA, KOHYCa
CrepeoMeTrpuueckre 3ajaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYECHUI LIMIMHIPA, KOHYyCa

57 [Ipuknanuble 3a1a4un, CBSI3aHHBIE C
WIMHAPOM

58 [Ipuknanuble 3a1a4um, CBSI3aHHBIE C
UIHHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwne mrapa u cdepsl miockoctsio. Bua un
u300pakeHue mapa

61 [Tepecedenne cdepsl U mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHHE 1apa

VYpasuaenue chepsl. [Lnomans chepst u eé

62 .
yacten

63 Cummetpus cdepsl U mapa
CrepeomeTpHuuecKue 3a1a4u Ha

64 JTIOKA3aTEebCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co c(hepoii u mapom, IOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpuuecKue 3a1a4u Ha

65 JTIOKA3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM X
CEYEHUH TIOCKOCTHIO

66 [Ipukianueie 3aqa4n, CBsi3aHHBIE CO cPepoit
U II1apOM
[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
noxoous

68 Paznmunbie KOMOWHAIIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3amauu o Teme "Tena v MOBEPXHOCTH
BparnieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BpauieHus"

7 KonTponbhas pabota "Tena u moBepXxHOCTH
BpauieHus"

79 O06Beém munuHapa. Teopema 06 00bEME

MPSAMOTro IUJIMH]IpA




73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpéM KoHyca

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYyCa

CrepeomeTpHUEeCcKHE 3a/1a4H, CBSI3aHHbIE C
BBIUUCIICHEM 00BbEMOB LIMIIMH]IPA, KOHYCA

76

[Ipuknanseie 3aaaun o Teme "OO0bEMBI 1
IJI0IIaAu TOBEpXHOCTEN Ten"

77

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomanes chepsl.
CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTA U IMApOBOI'0 CEKTOPa

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOLIEHUS MEXKITY
TUTOIIAISIMHA TTOBEPXHOCTEH 1 00BEMaMu
MOI0OHBIX Te

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mog00uu.
CrepeomeTpudecKkue 3aa4um, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TeNI U IUIOMIAIEN
MIOBEPXHOCTEN

80

81

KonTponbnas padota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Te"
JBmxeHus npoctpancTBa. OToOpakeHusl.

JIBrokeHus U paBeHCcTBO ¢uryp. O0mue
CBOMCTBA JBUYKECHUU




82

Buapl nBukeHMit: napauielibHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHUS, 3epKajbHAas
CHUMMETpHUS, IOBOPOT BOKPYT MPSIMOM

83
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[IpeoOpazoBanus mogo6us. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3ajaun Ha IPUMEHEHHE
JIBYDKECHUS

KoHnTtposbHas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10—-11 kmnaccos,
cucremarusauus 3Hanuii: "l[lapamienbHocTh
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTse"

88
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Ob6o6uaroree noropeHue 11 noHsATUi 1
MeTo10B Kypca reometrpun 10—11 kmnaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npocTtpaHcTae"

Ob6o6uaroree noropeHue 11 noHsATUi 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOrpaHHHUKa"

Ob6o6maromee noropenue 11 noHsATHit 1

MeTOJ10B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem




MHOTOTrpaHHHKaA"

91
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O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTOo10B Kypca reomerpun 10-11 knaccos,
cucTeMaTusanus 3Hanuii: "Ilnomanm
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"
O6o06matomee moBropeHue 11 moHsaTH 1
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucTeMaTusanus 3Hanuii: "Ilnomanm
MOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

HtoroBast KOHTpoONbHAs paboTa

94
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Wrorosas koHTposibHasA paboTa
[ToBTOpenue, o0o0IIeHNE U CUCTEMaTH3aLHs
3HAHUHN

HcTopust pa3BUTHS CTEpPEOMETPUHN KaK

HAayKHU U eé POJIb B pa3BUTHH COBPEMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

98

99

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPEOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK

HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TCXHOJIOT 15071




Wcropus pa3BuTus CTEPEOMETPUM KaK

101 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHMA
HcTopust pa3BUTHs CTEPEOMETPUHN KaK
102 HAaYKHU U €€ poJib B pPa3BUTHUU COBPEMEHHBIX 1
WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eometpus, 10-11: Yue6. mist o6meodpazosat. yupexnenuit/ JI.C.AranacsH, B.®.byry308,
C.b.Kagomues u np. — M.: [Ipocsemienne, 2011.
JI.C. Atanacsn. B.®. byrycos

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

- B.I'. 3us. Jlugaktuueckue Marepuansl o reomerpuu s 10 kmacca. Mocksa.

[Ipocsemenue.2007
- B.I. 3us. JlumakTudeckue wMarepuanbl 1Mo TeoMmerpuu it 11 kiacca.  Mocksa.
[Tpoceemenue.2011r.
- CM. Caaksan, B.®. byty3oB. U3yuenne reomerpun B 10-11 kmaccax. Kaura qns yuurtens. Mocksa.
I[Mpocemenne.2007

- B.A. Sposenko [loypounsie pazpabotku no reomerpuu. Juddepenuuposannsiii moaxon, 10
kiacc. MockBa. «BAKO». 2009

- B.A. SIposenko [loypounsie pa3padotku o reomerpun. JuddepenmmpoBanusiii moaxox, 11

kiacc. MockBa. «BAKO». 2012

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. UadpopmMaIimoHHO-TTOUCKOBAasi CUCTeMa camoo0pa3oBanusi- Pexxum nocryna http://uztest.ru
2. UudopmanmoHHO-TIOMCKOBast cuctema 3aaaun — Pexum moctymna —http://zadachi.mccme.ru

3. Maremaruka aJis IOCTYHArOIIUX B By3bl. — Peskum noctyna http://www/matematika.agava.ru

4. "Poccuiickoe oopazoanue" denepanbHbIii- MOpTAT.WWW. edu
5."Poccwuiickuii 06meoOpasoBarenbHbIi mopran'”. - Www.school.edu -
6.Enunas xoutekius nudpoBbix o0pa3oBaresibHbIX pecypcoB -Www.school-collection.edu.ru/ -

7.doche MIKOIBHOTO yUUTEISI MaTeMaTuKu - WWW.mathvaz.ru
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https://www.google.com/url?q=http://www/matematika.agava.ru&sa=D&usg=AFQjCNEbmy3u6WejCqGwgNQFTlLWCH-xcw




