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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpus sBisgercs OAHUM M3 0a30BBIX KypcOB Ha YPOBHE CPEAHEr0 OOIIEro
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3YUEHUS AUCLHUILUINH €CTECTBEHHO-HAyYHOU
HAIPaBJICHHOCTH U IIPEIMETOB I'yMaHUTapHOro LuKiIa. IIOCKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyeMoe TMpH HM3YYEHHH OOYYAIOIIMMHUCS TOHSATHMHBIX OCHOB TEOMETPUH, TpHU
JIOKa3aTeJIbCTBE TEOPEM M IIOCTPOCHUM LETNIOYKM JIOTUYECKMX YTBEPXKICHHUM IIPU pELIECHUU
FEOMETPUYECKHUX 3aJa4, YMEHHE BBIABUIAaTh M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIMOJIBb3YIOTCSL TIPU PEIIEHUM 3a/lady e€CTECTBEHHO-HAYyYHOI'O LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHHUsE TporpaMMel yuebHoro kypca «I'eomerpusi» Ha yriyOnE€HHOM ypOBHE —
pasBUTHE MHIUBHUIYAJIbHBIX CIIOCOOHOCTEH OOYy4YaroOIMXCsl IPU H3YyYEHUM TEeOMETPUH, Kak
cocTaBJIsAOLIeH mpeaMmeTHOM obOnactu «MaremaTnka W MHQOpPMaTHKa» dYepe3 obecrieueHue
BO3MOXXHOCTH TPUOOpETEHHs] UM WCIOJIB30BaHUS 0ojiee TIIyOOKHX T'€OMETPHUYECKUX 3HAHUN U
NeHCTBUH, CeNn(UIHBIX T€OMETPHH, U HEOOXOAMMBIX UIS YCHEIIHOTO MPOo(hecCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca Fr€éOMETpUN Ha yIriayOJIEHHOM YPOBHE, PACIIUPSIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCSL:

pacumpeHue NpeACTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOU KYJIbTYPHI U (POPMHUPOBAHKE
OCO3HAHHUS B3aMMOCBSA3U F€OMETPUH C OKPYKAIOLIUM MHPOM,;

dbopMHpOBaHHUE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHIIMX
MaTEMaTUYECKUX MOJIEIAX, TO3BOJISAIOIINX ONIMCHIBATh U NU3Y4YaTh Pa3HbIC SIBICHUS OKPYKAKOLIETO
MUpa, 3HAHKE MMOHATUHHOTO ammapara 1o pasaeny «CtepeoMeTpus» yueOHOTO Kypca TeOMETPHH;

(dbopMHpoBaHUE YMEHHS BIaJIeTh OCHOBHBIMH IMOHSITUSMU O POCTPAHCTBEHHBIX (GUTypax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMysl M yMEHHUE WX MPHUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dbopMUpOBaHHE YMEHMs paclo3HaBaTh Ha YEPTEkKax, MOJAENSAX M B PEaJbHOM MHpE
MHOT'OI'PAHHUKH U TeJa BPALLEHUs, KOHCTPYUPOBAaTh N'€OMETPUUECKUE MOJIEIIN;

dbopmupoBaHue IIOHUMAaHUs BO3MOKHOCTHU AKCHOMAaTH4YECKOI0 IIOCTPOEHUS
MaTeMaTUYeCKUX TeOopHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0KAa3aTeIbCTB U AJITOPUTMOB pEILEHUS,
YMEHUs HX MPUMEHATb, IPOBOAUTH JOKA3aTCIIbHBIE pPACCY)KIAEHUS B XOAE peLIEHUs
CTEpEOMETPUYECKMX 33Jad W 3aJad C [PaKTHUYECKUM cojepkKaHueM, (popMupoBaHUE
NPEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKIACHUM U POJIM AaKCUOMATUKHU B IIPOBEACHUU JENYKTUBHBIX PACCYKICHUN;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0Oydaromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIIbCKUX YMEHHUM, KPUTHYHOCTH
MBIIUIECHHUS], THTEPECa K N3yUYEHHIO T€OMETPHH;

¢dopmupoBaHne (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: YMEHUS
pacrio3HaBaThb MPOSBICHHUS T€OMETPUUYECKUX MOHATH, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CHUTyallUIX W TMpPU HU3YYEHUU JIPYTrUX Y4YeOHBbIX TMPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN W 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS PEAIbHBIX CHUTyallUHd, HCCIIEIOBAHUSA
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3YJIbTAaTOB.



OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMHU yaeOHOTO Kypca «['eomerpus» B 10—11 kimaccax
aBisitoTes: «[IpsiMble M TIIOCKOCTH B MPOCTpPAaHCTBE», « MHOrorpaHHukW», «Tema BpaleHus»,
«BeKTopbI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «IBIIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YMETh OIEPUPOBATH MOHATHIMUY,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHoM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OPMHpPOBAHHME JIOTHUECKUX YMEHHM
pacripeniesisieTcsi He TOJIBKO M0 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojjaMm o0ydenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjbTaTaMm ocBoeHusi denepanbHoil padoueit
IIPOrPaMMBI, pacipeIeIEHHBIM 10 ToJjaM 00y4eHusl, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCaM 00ydarolrecs o0pamaiich HEOAHOKPATHO. DTO
MO3BOJISIET ~ OPraHW30BaTh  OBJIAJCHHWE T€OMETPHUUECKUMH TOHATHUSAMH M HaBBIKAMHU
MOCIIEA0BATENbHO U IMOCTYIATENbHO, C COONIOJICHUEM IMPHUHIIMIA NMPEEMCTBEHHOCTH, a HOBbBIE
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEICTABICHUI 00yUYatoINXCsl, pacIIupsis
U yriyouiss e€, 00pas3ys MpOYHbIe MHOYKECTBEHHBIE CBSI3H.

[Tepexon K M3y4EeHUIO TEOMETPUHU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3marh ycnoBus ans nuddepeHumanuy  00ydeHHs, TOCTPOCHUS WHAMBHUAYAIbHBIX
o0pa3oBaTeNbHBIX MporpammMm, oOecrneyuTh yriayOJa€HHOEe H3yuyeHHE TeOMETPUHM  Kak
cocrasJsitolleil yueOHoro npeamera «Maremarukay;

HOJATOTOBUTH OOYYAIOMIMXCS K IMPOJOJDKCHUI0 M3YYCHHS MATEMAaTHKH C Y4ETOM BBIOOpA
Oynyweit mpodeccuu, odecrieurnBas MPEEMCTBEHHOCTh MEXKAY OOIMM U MPOQEeCCHOHATHHBIM
o0OpazoBaHHEM.

Ha n3ydenue yuebHoro kypca «I'eomerpusi» Ha yriyOaéHHOM ypoBHE oTBoauTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 vaca (3 yaca B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIOLIMECs, NTapajlieibHble U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemnBaomuxcs npaMbixX. [lapannensHOCTs IpSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IapajuleibHbIE IPAMBIE B IIPOCTPAHCTBE, NAPaUIEIbHOCTb TPEX
OPSAMBIX, IAPALIEIBHOCTh NPAMOM M IOckocTH. [lapamiensHO€ UM LEHTPAIBHOE
IPOEKTHPOBaHue, U300paxkeHue Guryp. OCHOBHbIE CBONCTBA MApajuIeIbHOIO POEKTUPOBAHMSL.
N300paxkenue Gpuryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJI
MEXAYy NPsAMBIMH B IPOCTpaHCTBE. llapayensHOCTh IJIIOCKOCTEW: NapajluleibHbIE IUIOCKOCTH,
CBOICTBA MapaIeNIbHBIX TUIOCKOcTel. [IpocTeiie mpocTpaHCTBEHHBIE (GUTYPBI HA MIIOCKOCTH:
TETPa’p, NapajuleIeIuIe], IOCTPOSHUE CEUEHUI.

IlepneHguKyIIpHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYISPHBIE IpPsMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYJSAPHBIE K IUIOCKOCTH, IPU3HAK
HNEPHEHAUKYISIPHOCTHU IIPSMOM U INIOCKOCTH, TEOPEMA O MPSMOM NEPIEHANKYIISIPHON IIOCKOCTH.
OproroHanbHOe npoekTupoBaHue. llepneHAuKyIsp W HaAKIOHHBIE: PacCTOSHUE OT TOYKU N0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHquKyIpHOCTD IUIOCKOCTEN: MTPU3HAK MEPIEHAUKYIIPHOCTH ABYX IUIocKocTer. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA yroJl, JIMHEWHBIN
yroJl JABYIPAaHHOTO yria. TpéxrpaHHblii M MHOroOrpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpaHtoro yriyia. CBOHCTBa MJIOCKUX U JIBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bubl MHOTOTpaHHUKOB, pa3BEPTKa MHOrOrpaHHuka. [Ipusma: N-yroiapHas npusma, npsmas
M HakJIOHHasT Tpu3Mbl, OOKOBass W TOJHAas NOBEPXHOCTh mpu3Mbl. [lapamnenenunen,
NPSMOYTOJIBHBIA MapajulesIeNinel W ero cpoWcrBa. KparTyaillume nyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupma: n-
yrojibHasi MUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
NIpaBUIBHOM mNupamuibl. [IpaBuiibHBIE MHOTOTpaHHUKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIIbHAs
NUpaMu/Jia, MpaBUiIbHAS TPEYTONIbHAS TMpaMKia U IPaBHIIbHBIN TeTpasap, KyO. [IpeacraBnenue o
[IPaBUJIbHBIX MHOTOIPAHHUKAX: OKTadAp, JOJEKadIp U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/lb OCHOBaHHI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU NpsiMOM mpu3Mbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUILHOMN
MApaMUbl, TEOPEMA O IUIOMAAN YCEUEHHON TUPaMU/IBbI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapaJUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX NTPU3M, CHMMETPHS PABUIIBHON TUPAMUJBI.

BekTopb! M KOOPAMHATEI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOPOB. JICHCTBHS C BEKTOpPAMH: CIOKEHHWE W BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBOMCTBA C10KeHU BEKTOpOB. CBOICTBA YMHOKEHUS
BEKTOpa Ha 4Kci1o. [lonsaTHe KOMIUIaHapHbIE BEKTOPHI. I [pM3HaK KOMIIIAaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsmoyronbHas cucrema koopauHatr B npocrpancTse. KoopaunaTtel Bektopa. Cssb
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEICHNE BEKTOPOB.
11 KUIIACC

Tesa BpalieHus

[ToHATHS: UWIMHAPUYECKAsT IOBEPXHOCTb, KOHHYECKAash IMOBEPXHOCTb, chepuyeckas
IIOBEPXHOCTh, 00pa3yrolIye NOBEpXHOCTEH. Tena BpaleHus: UINHIP, KOHYC, yCeUEHHBIH KOHYC,
cdepa, map. BzaumHoe pacronoxkenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300paxeHue Tea BpallleHUs Ha III0CKocTU. Pa3BépTka nunuHapa u konyca. CuMMeTpus chepsl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIBHOIO
napajenenunena U cieacrsus u3 Heé. OObEM NpsAMOM M HAKIOHHON NPHU3MBI, LMUIUHIPA,
nupamMuIbl 1 KoHyca. O0bEM mapa 1 mapoBOro CeTMEHTa.

KomOunanuu Ten BpalleHuss M MHOTOrpaHHUKOB. [Ipu3ma, BoucaHHass B LWJIMHID,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Inomanp MOBEPXHOCTH LWJIMHIpPA, KOHYca, Miomans cdepsl u e€ vacteir. [lomobue B
npoctpanctBe. OTHomeHHe O00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUMKOB M TeJl BpaLICHUs: CEYEHMs] LWIMHJIpA
(mapayuielbHO W TMEPIEeHAMKYJISIPHO OCH), CEYEeHHUs KOoHyca (mapajjielibHble OCHOBAaHUIO U
POXOJALINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHMH: METOJ CIIEJOB,
METO]l BHyTPEHHETO MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYIEN TUIOCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHMs. [IpsmoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pEeIIeHNN T€OMETPUYECKUX 3a/1ay.

JIBH2KEeHHS B IPOCTPAHCTBE

IBwxkenust mnpoctpanctBa. OrtoOpakenus. JIBwkenuss u paseHCTBO ¢uryp. OOmue
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMII: MapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETPHS,
3epKajbHasi CHMMETpHUs, IIOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogodus. [psmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«EOMETPUSI» (YITJYBJIEHHBIA YPOBEHD) HA YPOBHE CPEJHET O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHcKoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUMU  OO0ydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBAa, MPEACTABICHHUE O MAaTEeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYTO€), YMEHHUE B3aWMOJICHCTBOBATH C COIMAIILHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) naTPpUOTHYECKOE BOCTIUTAHME:

c(OpMUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHHSIM POCCHICKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHME:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCTbIO YYEHOrO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCIMTAHME:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIFOUAsl SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCy>KICHHM, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BHIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHUE:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHATh MaTEMAaTUUECKUE 3HAHUS B MHTEpPECAX 3I0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryJsipHas Gu3anyeckas akTUBHOCTB),
(bu3nYeCKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHOCTHIO;

6) Tpy10BO€ BOCIIUTAHHE:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpeC K pa3iuyHbIM cepam
PO ECCHOHAIBHON JCSITEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymielr mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTH M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7[a4 MaTeMaTU4eCKOil HalpaBIeHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, IMOHUMAHUE BIHUSHUSA COIMATBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
J100abHOT0 XapaKTepa IKOJIOTUYECKUX PoOIieM, OpUeHTAIHsI Ha TPUMEHEHNE MaTeMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00J1aCTH OKPY Karollel cpeibl, IIIaHUPOBaHUE MOCTYIKOB U OLIEHKU
MX BO3MOXKHBIX MTOCJIEICTBUM JIJIsl OKPY KAIOIIEH CPEIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAyKHd U OOIECTBEHHOW MPAKTHKH, TOHUMAHUE MAaTEMAaTUYECKOH HAyKH Kak cepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTbH OCYILECTBIIATH POCKTHYIO U UCCIIEN0BATEIbCKYIO NEATEIbHOCT UHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS

bazoBble Jjoruueckue JeiicTBUA:

BBISIBIIAITH M XapaKTEPU30BaTh CYIIECTBCHHBIC NPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMpEACNCHUs MOHATHIA,
YCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KJIacCU(PHUKALMU, OCHOBAaHUS Mg OOOOIIEHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATh, (HOPMYIHpPOBaTh U MPEOOpPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE WU
OTpUIATENIbHbIC, EANHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEUUs B (pakTax,
JAHHBIX, HAONIONACHUSIX W  YTBEPXKACHUSAX, TNpeajaraTb KPUTEPUU JJIS  BBISIBICHUSA
3aKOHOMEPHOCTEW U IPOTUBOPECUHIA;

JienaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIFOUSHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeILCTBA MATEMATHUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaWBaTh AapryMEHTAIMIO0, TPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PELICHMS,
BBIOMPATh HaNOOJIee MOIXOANINN C YUETOM CaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTe/ibCKue 1eHCTBUS:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUIM HHCTPYMEHT MO3HAHUS, (OPMYyITUPOBAThH
BOIPOCHI, (DUKCUPYIONIME NPOTUBOpEUHE, MpoOJieMy, yCTaHaBIMBAaTh KMCKOMOE M JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIIUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTUYeCKOTO OOBEKTa, SBICHHS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMU;

CaMOCTOSTENIbHO (hOpMyIHpOBaTH 0OOOIIEHUS ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIBUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Paborta ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JI OTBETAa Ha BOIPOC U IS
pEIIeHUS 3a1a9H;

BBIOMpAaTh MH(POpPMAIIUIO W3 HUCTOYHUKOB  PA3UYHBIX THUIOB, aHAJU3UPOBAThH,
CUCTEeMATU3UPOBATh W HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QOopM
MPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIIATE €€ B Pa3IMYHBIX (POpMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  CPOPMYIHPOBAHHBIM
KPHUTEPUSIM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe 1elcTBUSA

Oo0wmenne:

BOCHPUHUMATh M (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C YCJIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTaX, 1aBaTh IMOACHCHH 110 XO4Y PCUICHUA 3a/1a4, KOMMCHTUPOBATH HOJIy‘IeHHBII;'I pe3yiibTar;

B X071 OOCYX/IEHHUS 33/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TE€MBbI, MPOOIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COTOCTABIATH CBOH
CYXKICHHUS C CYXICHHSAMH JAPYTHX YYaCTHHKOB JMANOra, OOHapyKMBaTh pPa3lindue M CXOJCTBO
NO3HIINH, B KOPPEKTHOU popme (HOpMyITHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJjadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSATENILHO BEIOMPATh (hOpMAT BBICTYIIJIICHUS € YUIETOM 33/1a4 MPEe3eHTaluU U 0COOEHHOCTEH
ayJAUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3aJauyd, BBIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCS PECYypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTb U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEICKT:

BJIaJIETh HAaBBIKAMU IMO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX pPE3YyJbTaTOB, BIAJETh CIOCOOAMHU CAMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yJibTaTa pelIeHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa LEJIN U YCIOBUSIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIA HEJAOCTHXKEHMS pe3yJbTaTOB JEATENbHOCTH, HAXOJUTh OIIMOKY, JaBaTh OIICHKY
npUOOPETEHHOMY OTBITY.

CoBMecTHasl 1eSITeIbHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIUBUIYaJIbHOM pabOTHI MpH
pelmieHMH Yy4yeOHBIX 3a/ady, NPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXAATh
MIPOIIECC U PE3yabTaT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B T'PYIIOBBIX (hopMax paboTbl (00CykaAeHUs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBITTOJIHATH CBOO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJIeHAMHU KOMaH/bl, OLIEHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyJIHPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kjacca o0ydaromuiicss HAYYUTCS:



CBOOOJIHO OIIEpUPOBATh OCHOBHBIMU MOHATUAMU CTEPEOMETPUH MIPH PEIICHUH 33134 U
IIPOBEJCHUHN MATEMaTUYECKUX PACCYKICHUN;

IIPUMEHATH aKCUOMBI CTEPEOMETPUM M CIEACTBUSA W3 HHUX I[P  PEILICHUU
TFEOMETPUUYECKUX 3a7ad;

KJIaccu(UIUPOBaTh B3aUMHOE PACIIONIOKEHHUE MPSAMBIX B MPOCTPAHCTBE, TIIOCKOCTEH B
IIPOCTPAHCTBE, PAMBIX U IVIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXKIY
IIPSIMBIMH B IIPOCTPAHCTBE, MEXIY NPSIMOM U IJIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJHO pACMO3HAaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, NUpPaMU/A,
IpSAMOYTOJIbHBIN Napasuienenunesn, Kyo);

KJIaccu(UIUPOBaTh MHOTOIPAaHHHUKH, BEIOUpPAsi OCHOBAHUS IS KIIACCH(DHUKAIIHH;
CBOOOZHO ONEpPUPOBATH IOHATUSMH, CBS3AHHBIMM C CEUYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITNOJIHATH apajuIeIbHOE, IEHTPAJIBLHOE U OPTOrOHAIBHOE IPOEKTUPOBAHUE PUTYp Ha
IUIOCKOCTb, BBIOJIHATh N300paXkeHUs (PUryp Ha IIIOCKOCTH;

CTPOUTh CEYEHHS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIOJHATH (BBIHOCHBIE)
IUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IJIOLIAAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (NMpu3Ma, MOHUpaMuja),
F€OMETPUUECKUX TeJl C IPUMEHEHUEM (OpMYJI;

CBOOOZHO ONEpUpOBaTh MOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpAaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pemaTh 3aJadd Ha JI0Ka3aTeIbCTBO MATEMaTHUYECKMX OTHOIICHWM W HaXOXKICHUE
F€OMETPUYECKUX  BEJIIMYMH, [PUMEHSS W3BECTHbIE METOABl IIPU  PEIICHUU
MaTE€MaTUYECKHX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CII0)KHOCTH;

IIPUMEHSATDH MIPOCTEUIINE TPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1aY;

U3BJIEKaTh, IPEOOPa30BBIBATh M MHTEPIIPETHPOBATH MHPOPMALIUIO O IIPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, mpeCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

IIPUMEHATH MIOJIyYE€HHBIE 3HAHNS Ha IPAKTUKE: CPABHUBATh U aHAIIM3UPOBATh pPEaJIbHbIE
CUTyallud, I[PUMEHSATb W3YYEHHBIC TIIOHATHS B IIPOLIECCE IIOMCKA PELICHUs
MaTeMaTHYecKu c(HOpMyTUPOBAHHON MPOOIEMbI, MOJCIUPOBATh PealbHbIE CUTyalluu
Ha S3bIKE TIE€OMETPHM, HCCIEI0BATh IOCTPOEHHBIE MOJEIN C MCIOJb30BaHUEM
FeOMETPUUECKUX MOHITHH U TEOPEM, arrapara aredpsl, pelarh NpakTHYeCKUe 3a/1auH,
CBSI3aHHBIE C HAXO0XKIECHUEM I'€OMETPUUECKUX BEIIMYNH;

UMETb NPEACTaBICHUs 00 OCHOBHBIX ATalax pa3BUTHS T€OMETPUM KaK COCTABHOM YacTh
(dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K konuy 11 kiacca oOyyaromuiicss HAy4uTCs:

CBOOOJHO OMEpPUPOBATH MOHATHIMH, CBSI3AaHHBIMU C LIUJIUHAPUYECKONW, KOHUYECKON U
ceprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CITIOCOOBI MOTyUEHUS;

ONEepUpPOBaTh MOHATUSIMHU, CBA3AHHBIMHU C TEJIaMH BpAIICHMS: LHUIUHAPOM, KOHYCOM,
chepoit u mapowm;



pacrmo3HaBaTh Teja BpaieHus (IMIMHIP, KOHYC, cepa U map) U 00BACHATH CITOCOOBI
HOJIyYEeHHUs TeJl BPALCHHUS;

KJIacCu(UIMPOBATh B3aUMHOE PACIOIOKEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalLIeHUs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpalllEHHs, TEOMETPUUECKUX Tesl C
IpUMEHEeHHEM (opMyII;

CBOOOJTHO OTEPUPOBATh MOHITUSMH, CBSI3aHHBIMH C KOMOMHAIIUSMH TEJ BpPAIICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIYUCIIATh COOTHOLICHHS MEX]Y IUIOIIAIIMH ITOBEPXHOCTEH U 00bEMaMH MOJT0OHBIX
TEI;

n300paxkaTb HU3ydyaeMmble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHUCYHKOB ITPOCTBHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHMUS TEI
BpALICHUS;

U3BJICKaTh, UHTEPIPETUPOBATH U ITPE0OPa30BbIBATH MH(POPMAIIUIO O IPOCTPAHCTBEHHBIX
reoMeTprUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPALK Ha/l BEKTOPaMH;

3aJ1aBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOP/AMUHAT;

peliaTb TeoOMETpPUYECKHE 3aJaud Ha BbIUYMCICHUE YIJIOB MEXIy MNpSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCICHHE pPACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PELICHUN;

CBOOOJIHO ONIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C IBM)KEHUEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIXKCHUM;

BBIMOJIHATh HM300pa)K€HHWsT MHOTOIPAHHMKOB W TEJ BpaIleHUs MpU MapajjieIbHOM
NIEPEHOCE, LIEHTPAIILHON CUMMETPUH, 3€pKaJIbHON CUMMETPHUH, IIPH IIOBOPOTE BOKPYT
npsIMOM, IpeoOpazoBaHus 0100u;

CTPOUTH CEYEHHS] MHOTOI'PaHHUKOB U TEJl BPALIEHUS: CEYEHUS LIMIMHApPA (TapajljieIbHO
U MIepIEHANKYJIIPHO OCH), CEYEHMsI KOHYCca (IapajulebHble OCHOBAHUIO U MPOXOASIINE
yepes3 BEpIIMHY), CEUSHHUs 11apa;

MCIIOJIb30BaTh METOABl TOCTPOEHUSI CEUEHUH: METOJ CIIE0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPIKIACHHUS;

IPUMEHSTh TeoMeTpuyeckue ¢akThl [UIsl pelIeHUusT CTepEeOMETPUYECKHX 3ajad,
IIPEeJIoJIaraoliuX HECKOJIbKO LIaroB peleHus], €Clii yCIOBUS MIPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemiath 3aJaud Ha JIOKa3aTeNbCTBO MAaTEMaTHYECKUMX OTHOIIEHUH M HaXOXXJICHHE
reOMETPUYECKUX BEIHYHUH;

NPUMEHSTH POrPaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPU
pELIEHNN CTEPEOMETPUUECKHX 33/1aY;

OPUMEHATHh TMOJlyuYeHHbIE 3HAHMS Ha TMpaKTHKe: CpPaBHMUBATh, AaHAIM3HPOBATH U
OLIEHUBATh pealbHbIe CUTYalluu, IPUMEHATh U3yYCHHbIE TIOHATH, TEOPEMbI, CBOWCTBA
B IIpollecce IOMCKAa pEIIeHUs MaTeMaTH4eCKu CQOPMYJIUPOBAHHON MpPOOIEMBI,
MOJIEJIMPOBAaTh pealbHbIE CUTYallUd HA S3bIKE F€OMETPHUH, UCCIIE0BATh MOCTPOCHHbIE



MOJIEJIM C UCHOJB30BaHUEM T'€OMETPUUYECKUX MOHATUM U TEOpeM, alrmapara anreOpsbl,
pemaTh NpakTUYECKUE 3a/1aui, CBA3aHHBIE C HAX0XK/IEHUEM I€OMETPUUECKUX BEIHYUH;

UMETb NPEACTABICHUS 00 OCHOBHBIX ATAIax Pa3BUTHI T€OMETPHH KaK COCTABHOM YacTh
¢dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM NPOrpaMmabl

KoaunuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(PpoBbHIE) 00pa3oBaTebHbIE
pecypcsl

Pa3nen 1. BBegenne B crepeoMeTpuio

OcHoBHbIE TpaBUIIa
M300pakeHMs Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

[TonsTHSs cCTEpeoMEeTpHUH:
TOYKa, MpsiMasi, IIIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHMS Ha
PUCYHKE INIOCKOCTH,
nmapalyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeaAHbBI
oTpe3Ka

https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-
9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10

3-4

ITonsaTus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKarnmecs npsmas u
IUIOCKOCTD;
MOJYIIPOCTPAHCTBO

5-6

MHoOrorpaHHukKkH,
n300pakeHne MPOCTEUIINX



https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10

MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYOLINX
00BEKTOB

AKCHOMBI CTEPEOMETPUHN U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U
NIEpBbIE CIIECTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX
U IJIOCKOCTEM B
MIPOCTPAHCTBE.
O003HaUeHUS MPSMBIX U
IIJIOCKOCTEN

10-13

N3o0paxenue cedcHMit
MUpaMUIbl, Kyoa u
MPU3MBI, KOTOPBIC
MIPOXOJIAT Yepe3 ux péopa.
N300pakeHne nepeceueHus
MOJTYYEHHBIX TIOCKOCTEH.
PackpamnBanue
MOCTPOCHHBIX CEYCHUI
pa3HBIMHU IIBETAMHU
N3obpakenue ceueHunit
MUpaMu/Jibl, KyOa u
MPU3MBI, KOTOPBIC
MIPOXOJAT uepe3 ux péopa.
N300parkeHne nepeceueHust
MIOJTYYEHHBIX TIOCKOCTEH.
PackpamnBanue




IMOCTPOEHHBIX CEUECHUI
pa3HBIMU LIBETAMHU

14

15-16

17-20

21

22

Meton cinenoB id
IMOCTPOEHUS CEUCHUH

Meton ciienoB A
[IOCTPOCHHUSI CEYCHHUI.
CaolicTBa nepeceyeHui
HPSIMBIX U IJIOCKOCTEMN

[Toctpoenue ceuenuii B
nupamuje, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Coznanue BBIHOCHBIX
YEepTE)KEH U 3aIUCh 11aroB
MOCTPOCHHS

[ToBTOpEHME MIAaHUMETPUU:
Teopema o
MIPONOPLMOHATBHBIX
otpeskax. [lomooue
TPEYrOJAbHUKOB

[ToBTOpEHME NITAHUMETPUM:
Teopema MeHnenas.
PacueTtsl B ceuenusx Ha
BBIHOCHBIX YEPTEXKax.
Hcropus pasButus
IJTAHUMETPUU U
CTEPEOMETPUHU

23

KonTponbnas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"




Hroro no pasageay:
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1
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Pasnea 2. BzaumHoe pacnoJioxkeHne NpsiMbIX B IPOCTPaHCTBE

B3aumHoe pacnonoxxenue
MPSMBIX B POCTPAHCTBE.
CxkpeuuBaromuecs
npsambie. [Ipuznaku
CKPEUIMBAOIIUXCS
npsaMbIxX. [TapamiensHbie
MPSIMBIE B IPOCTPAHCTBE

Teopema o cyniecTBoBaHUU
U €IMHCTBEHHOCTH NIPSMOMN
MapajyieIbHON JaHHOU
MPSAMOM, IPOXOIAIIEH
4yepe3 TOUKY IIPOCTPAHCTBA
U HE JIeKAllel Ha JaHHOU
npsMoin. Jlemma o
[IepeCcCYCHU
MapaJUIEIbHBIX IPSAMBIX
IIJIOCKOCTBIO

[TapamrenpsHOCTB TpEx
npsiMbIX. Teopema o TpEx
NapajuieIbHbIX MPSMBIX.
Teopema o
CKPEUIMBAIOIINXCS MTPSMBIX
[TapannensHoe
MIPOEKTUPOBAHUE.
OcHOBHbIE CBOICTBA
napajieIbHOTO

https://lesson.edu.ru/lesson/8cee3722-2d1c-49hd-

935¢-93341c0ca3bc?backUrl=%2F02.3%2F10



https://lesson.edu.ru/lesson/8cee3722-2d1c-49bd-935c-93341c0ca3bc?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/8cee3722-2d1c-49bd-935c-93341c0ca3bc?backUrl=%2F02.3%2F10

IIPOEKTUPOBAHMSL.
N306paxkeHne pa3HbIX
¢buryp B mapauienbHON
MIPOEKIINU

28

IlenTpanbHas npoeKLus.
VY01 ¢ COHANpaBIEHHBIMU
CTOPOHAMHU. YTOJI MEXAY
IPSIMBIMU

29

3amauy Ha 10KA3aTEIbLCTBO
U HCCIIeIOBaHUE,
CBA3AaHHLBIC C
PacroJI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

Hroro no pasageay:

Paznen 3. [lapansenbHocTh

6

NPSAMBIX H IJIOCKOCTEll B IPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6065/start/125651/

30

31

[TonsATHA: MapamIenbHOCTh
MIPSIMOM U TUIOCKOCTH B
npocrpancTse. [Ipusnak
[apaJuIeIbHOCTH IPSIMON U
mockoctu. CBolcTBa
[IapaJUIEIbHOCTH IPSIMON U
IIJIOCKOCTH

I'eomerpuueckue 3anaun Ha
BBIUMCIICHUE U
JI0Ka3aTeJIbCTBO,
CBSI3aHHEBIE C
MapaIJIETbHOCTHIO TPSIMBIX
¥ TUIOCKOCTEH B

MIPOCTPAHCTBE



https://resh.edu.ru/subject/lesson/6065/start/125651/

32

33

34

35

[ToctpoeHue ceuenus,
MIPOXOSIIETO Yepes3
JAHHYIO MPSMYIO Ha
YEepTekEe U NapajyIeIbHOTO
Ipyrou npsamoii. Pacuér
OTHOLIEHUI

[TapamnenbHas IpOSKIHs,
MIPUMECHECHHE TS
MOCTPOCHHMSI CEYCHUH KyOa
1 napajuIesIeuie/ia.
CBoiicTBa
napajuieNienumne1a u
MIPU3MBI

[TapanienbHbIE TUIOCKOCTH.
[Tpu3Haky napaieIbHOCTH
JIBYX TIJIOCKOCTEM

Teopema o
MapajieIbHOCTH U
€IMHCTBEHHOCTH
MIJIOCKOCTH, POXOSALIEH
4yepe3 TOUKY, He
MPUHAJICKALLYIO TaHHON
IUIOCKOCTH U CJICJICTBUS U3
Hee

36

CBoiicTBa napanienbHbIX
IUIOCKOCTEH: O
HapaJ'IJ'IeJ'IBHOCTI/I pr[MI)IX
IepeceyeHus pu
HepecequI/m JABYX




IapajuleIbHbIX IUIOCKOCTEN
TpeTbhei

37

CaolicTBa napauienbHbIX
TUIOCKOCTEH: 00 0Tpe3kax
MapauIeIbHBIX TPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
napajuieIbHbBIMU 1
IJIOCKOCTSIMU; O
MepeceyeHn  MpsMoii ¢
JBYMsI TTapaJlieIbHBIMU
TJIOCKOCTSIMU

Hroro no pazaeny: 8

38

Paznea 4. [lepnenaAuKy/JsipHOCTh NPSAMBIX U IIOCKOCTEH B
NPOCTPAHCTBE

[ToBTOpEeHMe: TeopeMa
ITudaropa Ha mIockocT!

https://resh.edu.ru/subject/lesson/4724/start/20411/

39

[ToBTOpEHME:
TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO
TpEyroJbHUKA

40

CaoiicTBa Ky0a u
MIPSIMOYTOJIBHOTO 1
napajulesenunea

41

Brruncnenune g
OTPE3KOB B KyOe U
MPSAMOYTOJIbHOM

nmapajiiCJaCnuIneac



https://resh.edu.ru/subject/lesson/4724/start/20411/

42-43

44

45-46

[lepneHuKyIApHOCTD
IIPSIMOU U TUIOCKOCTH.
[Tpuznak
HEPIEHIUKYISIPHOCTH
IIPSIMOYN U TUIOCKOCTH

Teopema o CylIeCTBOBaHUU
Y €IMHCTBEHHOCTH IPSIMOMH,
MPOXOJISIICH Yepe3 TOUKY
MPOCTPaHCTBA U
MEePIEHIUKYISIPHON K
IUIOCKOCTH

IInockoctu u
MEepIEHIUKYISIPHbIE UM
MpsSMbIE B MHOTOTPaHHUKAX

47-48

[Toctpoenue
MNEPpHNCHAUKYJIAPA U3 TOYKH
Ha IpsMYIO

49-50

51

52

53

Teopema o Tpéx
NepHeHIuKysipax (mpsmas
u oOpartHasi)

Yron mexny
CKPEILMBAIOIIUMUCS
TPSIMBIMH

[Touck neprneH Ky IsSpHBIX
MPSAMBIX C IIOMOLIBIO
MEPIIEHANKYIISPHBIX
TIOCKOCTEH

OproronanbHoe
IIPOEKTUPOBAHUE




54-55

[TocTpoenue ceueHmii kyoa,
IPU3MBI, IPaBUIBHON
MUPaMHUIBI C TTOMOIIIBIO
OPTOTOHAIBHON TPOEKINH

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[InockocTn cuMmeTpuii B
MHOTOTpaHHUKAX

57

[Ipu3nax
NEPIEHUKYISIPHOCTH
IIPSIMOM U TNIOCKOCTH KaK
CJIECTBUE CUMMETPUU

58-59

[IpaBunpHbIE
MHOIOrpaHHUKHU. Pacuér
pacCTOAHUN OT TOYKH 10
IIJIOCKOCTH

60

Crioco0sbl OyCTUTh
MEPIEHANKYISIPBL:
CUMMCETpPUA, CABUT TOYKU
10 TapAJUIEIBHON MPSAMOM

61

62

CrBur 1o HenmapaIeaIbHOU
MIPSIMOM, U3MEHEHHE
paccTostHuM

KonrtponbHas pabora
"B3auMHOe pacronoxeHue
MPSIMBIX U INTIOCKOCTEHN B
npocrpaHcTee”

Hroro no pasageay:

25




Paszpnen S. Yribl U paccTostHus

https://lesson.edu.ru/lesson/4940b757-cab7-49ef-

8314-e9f108d0d1c4?backUrl=%2F02.3%2F10

63

[ToBTOpEHME: yrOa MEKIY
IIpsAMBIMHA HaA IJIOCKOCTH,
TPUTOHOMETPHUS B
IMPOU3BOJIBHOM
TpEyTOoJIbHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHME: YTOI MEKITY
CKPEIIMBAIOIIMMUCS
MPSAMBIMH B IPOCTPAHCTBE

65

66

67

68

I'eomeTprueckue MeToabl
BBIYMCIICHUS YIJIa MEXKY
IPsIMBIMU B
MHOI'OTPaHHHUKAX
JIByrpaHHBIN yTOJI.
CBOICTBO IMHENHBIX YIJIOB
JBYT'PAHHOI'O yIJla
IIepnieHquKynsspHBIC
mockocTd. CBolicTBa
B3aUMHO
MEePIEHIUKYIIAPHBIX
IIJIOCKOCTEN

IIpusnax
MEPIEHUKYISIPHOCTH
IJIOCKOCTEH; TEOpEMA O
MIPSIMOM NIEPECEUEHHUS IBYX

IJIOCKOCTEN



https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10

MIEePIEHIUKYIIAPHBIX
TPETbEU MIIOCKOCTH

69

IIpssMOyTONBHBIM
napajuiesienunesn; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOT'O
napajuleJienune1a

70

Teopema o 1uaroHajv
MPSIMOYTOJILHOTO
rapajienenuIena u
CIICICTBUE U3 HEE

71

CrepeomMeTpuueckue u
MPUKJIAHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM TIPSIMBIX U
IJIOCKOCTH

72

IToBTOpEHME:
CKpELIMBAOIINECS NPSAMBIE,
IapauIeIIbHBIE IIJI0OCKOCTH
B CTaHAAPTHBIX
MHOT'OrpaHHUKax

73

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEITUBAOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXIy CKPEIIUBAIOIITUMUCS
MPSIMBIMU B ITPOCTBIX
CUTYaIUAX




74

PaccrostHUE OT TOYKH 11O
IJIOCKOCTH, PaCCTOSTHHE OT
MPSMOH 10 TIJIOCKOCTH

75

Brruucnenue paccrosHun
MEXKIy CKPEIUBAIOLIUMUCS
MPSIMBIMU C TIOMOIIBIO
HEPIECHIUKYJISIPHOM
IJIOCKOCTH

76

77

Tpéxrpansslii yrom,
HEpaBEHCTBA IS
TPEXTPAHHBIX YTJIOB.
Teopema ITudaropa,
TEOpEMbI KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO
yria

DneMeHTHI ChepruIecKoit

T€OMETPUHU: T€0/IE3NYECKUE
JIMHUY Ha 3eMiie

78

KonTponbnas padota
"Yrubl u paccrosiHus"

Hroro no paszneay:

Pa3nen 6. MHOrorpanHHuKku

16

https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-

b3fa-b9213890e77d?backUrl=%2F02.3%2F10

79

CucreMaTus3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIeMEHTEI"



https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10

80

[Tupamuna. Bunabl
nupamu. [IpaBunbHas
nupamuaa

81

[Ipusma. IIpsamas u
HAaKJIOHHAs [IPU3MBL.
IIpaBunbHas npusma

82

83

84

85

[Ipsmoit napamienenunes,
IIPSIMOYTOJIbHBIN
napaiesnienumne1, Kyo

Brinmykisie
MHOIOrpaHHuKHU. TeopeMa
Diinepa

Brinmykisie
MHOIOrpaHHuKHU. TeopeMa
Oiinepa. [IpaBuiibHbIE U
IIOJIyTIPaBUIIbHBIE
MHOTOTpaHHUKU

KonTtponbHas pabora
"MHororpaHHuku"

1

Hroro no pasageay:

Paspnen 7. BekTopbl B IpocTpaHcTBe

7

https://resh.edu.ru/subject/lesson/4758/start/21648/

86

[TonsiTue BexkTOpa Ha
IJTOCKOCTH U B
MIPOCTPAHCTBE

87

88

Cymma BekTopoB Cymma
BEKTOPOB

Pa3zHocTh BCKTOPOB

89

[IpaBuno nmapamnenenunena



https://resh.edu.ru/subject/lesson/4758/start/21648/

90 YMHOXEHUE BEKTOpa Ha 1
YHCIIO
Pasnoxenune BekTopa 1o
01 0a3ucy Tpéx BEKTOPOB, HE 1
JIeXkKaIIUX B OAHOU
TUIOCKOCTH
92 CkanspHoe Mpou3BEICHNE 1
03 Boruncnenue yria Mexay 1
BEKTOpPAMH B IIPOCTPAHCTBE
94-97 [Ipocreiimue 3anaum ¢ 4
BEKTOpaMH
Hroro no pazaeny: 12
Pa3nen 8. [loBTOpeHue, 06001eHHe U CUCTEMATU3AIUA 3HAHUI
98-99 O06001enue u ) 5
CHCTEeMaTH3alus 3HAaHUH
100- HTorosas KOHTPOJIbHAS
2
101 pabota
102 O60061eHue 1 ) 1
cHCTEeMaTH3aIus 3HaHUH
Hroro no paspeny: 5 2
OBLIEE KOJIMYECTBO 102 6 0
YACOB 1O TIPOTPAMME




11 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

Pazgen 1. AHaaMTHYeCKAS TeOMETPHUSA

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(PpoBbHIE) 00pa3oBaTebHbIE
pecypcsbl

https://resh.edu.ru/subject/lesson/5723/start/149167/

IToBTOpEHME TEMBI
"KoopauHaTel BeKTOpa Ha
IIJIOCKOCTH U B
npocTpaHcTBe"

IToBTOpEHME TEMBI
"CxansipHoe
MPOMU3BEJICHNE BEKTOPOB"

IToBTOpEHME TEMBI
"Brruncnenue yria
MEXIy BEKTOpaMH B
npoctpaHcTae”

5-6

[ToBTOpEHHE TEMBI
"VpaBHeHHE MPSIMOH,
MPOXOJIAIIEH yepe3 ABe
TOYKH"

YpaBHEHHE MI0CKOCTH,
HOpMaJlb, ypaBHEHUE
TUTOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIuneliHbIe HEpAaBEHCTBA,
JMHENHOE
IIpOrpaMMHUpPOBaHUE



https://resh.edu.ru/subject/lesson/5723/start/149167/

AHaIUTHYECKUE METOIBI
pacuéra yriia Mexmy
IUIOCKOCTSIMH B

10-11

MHOTI'OI'PaHHHUKax

®dopmya pacCTOSHUS OT
12 TOYKHU [0 IUNIOCKOCTHU B 1
KOOpJMHATaxX

Haxoxnenue paccrosiHui
13 OT TOYKH JI0 TJIOCKOCTH B 1
KyOe

Haxosxnenue paccrostHuit
14 OT TOYKH JI0 IJIOCKOCTU B 1
IIPaBUJIHON IIMPAMUJIE
KoHTposbHas padota
15 " AHaIMTHYECKas 1
reoMerpust”

HToro no pazneny: 15 1

Paznen 2. [loBTopenne, 00001IeHHEe U CHCTEMATH3AIUSI 3HAHMIT https://resh.edu.ru/subject/lesson/4912/start/23573/

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/apTHbHIE
MHOTOTPaHHHUKHU

16

Ceuenus
17 MHOTOTPaHHUKOB: METOJ 1
CIIe/I0B

Ceuenus
18 MHOTOTPaHHHUKOB: 1

CTaHJAPTHBIC IIJIOCKOCTH,



https://resh.edu.ru/subject/lesson/4912/start/23573/

MepeCceueHUs MPSIMBIX U
IUIOCKOCTEH

[TapamienbHble IPsIMBIE U
19 TUIOCKOCTH:
napajuleIbHbIE CEUEHUS

[TapamiensHble TpsIMbIE U
20 MJIOCKOCTH: pacuéT
OTHOLIEHUI

HapanneanLIe IIPpsAMBIC U
IJIOCKOCTHU: YTIJIbI MCIKIY
CKPCHIUBAOITUMHUCS
MMpsAMBbIMHA

21

[lepnenaukynspHbie
IpSIMBIE U TUIOCKOCTH:
CTaH/IapTHBIE MaphbI

22 NEPIIEHIUKYIPHBIX
IUIOCKOCTEH U NPSMBIX,
CUMMETPHHU
MHOTOTPaHHHKOB

[lepnienuKynsIpHBIE
93 IPsSIMBIE U TUNIOCKOCTH:
TEOopeMa O Tpex
HEePIEeHIUKYIIpax
[lepnenukymnspHble
IPSIMBIE U TNIOCKOCTH:

BBIYUCJICHUA JJIUH B

24

MHOI'OIrpaHHHUKax

HOBTO CHHUC: TIJIoOIIaAn
25-27 p
MHOFOyTOJ'HJHI/IKOB,




(bopMyIIBI TS TUTOTIAICH,
COOOpakeHHS TI0100US

28-29

IInomagu ceyeHui
MHOTOTPaHHUKOB:
IJIOIIAAN TOBEPXHOCTEN,
pa3pe3aHusi Ha 4acTH,
COOOpakeHHS TI0100MS

30

KontponsHas padora
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

Hroro no pasaeay:

Paznen 3. O0béM MHOTOTp

15

AaHHHUKAa

https://resh.edu.ru/subject/lesson/4904/start/280336/

31

32

33

34

O0BéMm Tena. O0BeM
[PSAMOYTOJIBHOTO
napaJiesenunea

3anaun 06 yABOCHUU
Ky0a, 0 KBajpaType Kyoa;
0 TPUCEKITUH yTJIa
CrepeomMerpuueckue
3a7a4M, CBSI3aHHbBIC C
00BEMOM
IPSIMOYTOJIBHOTO
napajuresieumne/a
[Ipuknannelie 3a1auw,

CBA3AaHHBIC C
BBIYHCIICHHEM 00bEMaA



https://resh.edu.ru/subject/lesson/4904/start/280336/

IIPSIMOYTOJIBHOTO
napajuiejaenunena

35

36

37

O06BEM psAMON TIPU3MBI

CrepeomeTpuyeckue
3aJ1auu, CBSA3aHHbIE C
BBIUKCIICHHEM 00bEMOB
NPSMON MPU3MBbI
[Tpuxnanueie 3a1a4u,
CBsI3aHHBIE C 00BEMOM
MPSMOM MPU3MBI

38

Breruncnenue 006EMOB TEI
C ITOMOIILIO
OIpEICNIEHHOTO
uHTerpana. O6pém
HAKJIOHHOM MPU3MBI

39

Boruncnenue 06bEMOB Ten
C TIOMOIIBIO
OIPEEIEHHOTO
uHTerpana. O0bEM
HpaMUIBI

40-41

®dopmyrna 00bEMa
nupaMuibl. OTHOLLIEHHE
00BEMOB MHUpaMUJ ¢
OOIIUM YTIIOM

42

CrepeomMeTrpuueckue
3aJ1auu, CBS3aHHBIC C
00BEMaMH HAKIIOHHOM
PU3MBI




43

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIC C
00bEMaMHU TUPAMUJIBI

44

[Ipukitaguele 3ana4u 10
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[Ipukitaguele 3ana4u 10
teme "O0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM
MAPaMU/IbI

46

47

[Ipumenenne 0ObEMOB.
Brruucnenue pacctossHus
J10 TUIOCKOCTH

KonrponbsHas padota
"O6BEM MHOTOrpaHHuKa"

Hroro no pasageay:

17

48

49

Paznen 4. Tena Bpamenus

Hunusapuaeckast
MIOBEPXHOCTb,
oOpa3yromiue
LUJUHIPUYECKOU
MIOBEPXHOCTHU
Hwmunap. Hpamoit
KpYTrOBOW LIUIUHJP.
[Inomanp noBepxHOCTH

UIHH]IpA

https://resh.edu.ru/subject/lesson/4906/start/84087/



https://resh.edu.ru/subject/lesson/4906/start/84087/

50

Konnueckas
MMOBEPXHOCTb,
00pa3yroIme KOHUIeCKOM
nosepxHoctu. Konyc

51

CeueHue KoHyca
IUIOCKOCTBIO,
napajuieNIbHOM TUIOCKOCTH
OCHOBaHHS

52

Y ceu€HHBIN KOHYC.
N306paxkenne KoOHycoB U
YCEUEHHBIX KOHYCOB

53-54

55-56

57-58

59

[Tnomans 6OKOBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTH KOHYCa

Crepeomerpuueckue
3a7]a4M Ha JOKa3aTeIbCTBO
Y BBIUHCIICHHUE,
MMOCTPOEHUEM CEUCHUH
OUInHApAa, KOHyCa
IIpuknaaneie 3aauu,
CBSI3aHHBIE C LIUIUHIPOM

Cdepa u map

60-61

[Tepeceuenue cdepsl u
IIapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepst
IIOCKOCTHIO. Bua n
n300paxkeHue mapa




62

VYpaBuenue chepsl.
[Tnomans chepol u e€
qacTen

63

64-65

Cummetpus cepsl u
mapa
CrepeomeTpuyeckue
3aJja4uM Ha J0Ka3aTelIbCTBO
Y BBIYKCIICHHE, CBSI3aHHbIE
co cepoii 1 mapom,
MIOCTPOEHUEM MX CEUCHHI
MJIOCKOCTHIO

66

67

68

69-70

[TpuknagHbie 3a1a9H,
CBsI3aHHBIE CO cepoii U
rapom

[ToBTOpEHME: OKPYKHOCTD
Ha ITOCKOCTH,
BBIYUCIICHHS B
OKPYXHOCTH,
CTaHJapTHBIC TTOA00US
PaznuuHble KOMOMHAIIUH
TeJ BpaIleHUus U
MHOTOTPaHHUKOB

3amaun o Teme "Tena u
MOBEPXHOCTHU BpanieHus"

71

KonTponbnas pabota
"Tena u MOBEPXHOCTH
BpaieHus"

Hroro no pasageay:

24




Paznea 5. Iliomanau noBepxHoCcTH U 00bEMBI KPYIJIBIX TeJ

https://resh.edu.ru/subject/lesson/5629/start/23082/

72

73

74

O0BEM IUIMHApA.
Teopema 06 00bEMe 1
pSIMOTO LUJIMHIPA

Brruucienue 00EMOB Tell
C IOMOIIBIO
OIPEICTIEHHOTO
unterpana. O0bEM KoHyca

[Tnomaan 6OKOBOU U

MOJTHOM MMOBEPXHOCTHU 1
KOHycCa

75

Crepeomerpuueckue
3aJ1a4yM, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB
LIJIMH]PA, KOHyCa

76

[IpuxknagHeie 3axa4n Mo
teMme "OOBEMEI 1
JIOIA I TOBEPXHOCTEN

TCII

77

O06bEM 1apa U mapoBOro
cekropa. Teopema 00
00béme mapa. [Lnomanp
cdepsbl.
Crepeomerpuueckue 1
3a/1a4y¥, CBSI3aHHBIC C
BBIYUCIIEHHEM 00BEMOB
rapa, IapoBOro CerMeHTa

H I1apoOBOro CEKTopa



https://resh.edu.ru/subject/lesson/5629/start/23082/

78

79

[Ipukitaguele 3ana4m 110
teMme "OOBEMEI Ten",
CBSI3aHHBIC C 00BEMOM
mapa 1 IjIoaIbo
cheprl. COOTHOIICHHS
MEX]Ty TUTOIIAISIMHU
ITIOBEPXHOCTEU U
00bEMaMH MOJJOOHBIX Tl

IToxoOuEble Tena B
MIPOCTPAHCTBE.
N3menenne o0béma npu
IO00MH.
CrepeomeTrpuueckue
3aJ1a4M, CBI3aHHEIC C
BBIYHCIEHHEM 00BEMOB
TEJ ¥ IUIoIaae
MIOBEPXHOCTEN

80

KonTponbHas padora
"[Tnomanu MoBEpXHOCTH
U 00bEMBI KPYTJIBIX Te"

Hroro no pasageay:

Paznen 6. IBu:kenust

https://resh.edu.ru/subject/lesson/6297/start/22283/

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [[BrkeHus
U PaBEHCTBO QUTYD.
O6mue cBoiicTBa
JBUOKEHU

82

Buasl nBmxennii:
NapaJIeIbHbIN EPEHOC,



https://resh.edu.ru/subject/lesson/6297/start/22283/

LEHTpaJbHasi CHMMETPHUS,
3epKajJbHasi CHMMETPHS,
MOBOPOT BOKPYT IPSIMOM

83

[IpeobpazoBanus
nonobus. [Ipsmas u chepa
Ditnepa

84

85

FCOMeTpI/ILIeCKI/Ie 3aJa4uu
Ha NPpUMCHCHHUC IBUKCHHUA

KonTponbnas pabota

"BekTopsl B
npocTtpaHcTBe"

Hroro no pasageay:

5

1

86

87-88

Paznen 7. [loBTOpeHue, 00001eHHe U CHCTEMATH3AIUSA 3HAHU I

Ob6o06marommee
noBtopenue 11 nouaruit u
METO/IOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIIH
3Hanui: "[lapanienbHoCTh
MPSAMBIX U TJIOCKOCTEN B
npoctpaHcTae”

Ob6o06maroree
noBTopenue 11 nouaruii u
METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3HaHUM: "BekTopsl B
npocTpaHcTae”




89-90

91-92

Ob6o6marormee
noBtopenue 11 nouaruit u
METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIlHs
3HaHwmii: "O0beM
MHOTOrpaHHHKaA"

O0o0maroree
noBtopenue 11 nouaruit u
METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3AIIH
3Hanui: "[lnomanu
MTOBEPXHOCTH U 0OBEMBI
KpyrJbix Ten"

93-94

95

Hrtorosast KOHTpOJIbHASA
paborta

[ToBTOpenue, o6o0IIeHNE
U CUCTeMaTu3alus 3HaHUH

96-
102

Hcropus pazsurus
CTEepEOMETPUU KaK HAyKU
U €€ poJIb B Pa3BUTHHU
COBPEMEHHBIX
WHXECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hroro no pasageay:

17

OBLIEE KOJIMYECTBO
YACOB 110 NTIPOT'PAMME

102
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