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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHusl, Tak Kak 0OECIIeYnBAET BO3MOKHOCTh U3yUEHUs TUCLUUILUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUPYEMOE€  TpU  U3YyYEHUU
00y4aroIMMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELICHUU N€OMETPUYECKHUX
3a1a4, yMEHUE BBIABUIaTb U ONPOBEpPrarb TIMIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOIO LMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro Kypcea «I'eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MartemaTuka u
uHbpopMaTUKa»  4yepe3  OoOecleueHHEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX JIJISl YCHEIIHOTO NPO(PECCUOHATBHOIO
0o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHbIMH 3a7auaMy Kypca T€OMETPUU Ha YIIyOJEHHOM YpOBHE,
paCIIMPSIONINMH U YCUIUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHNe MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBS3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMHUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax KaK o
BOKHEUIIUX MAaTEMAaTHYE€CKUX MOJENSX, MO3BOJISIIOUIMX ONUCHIBATH M HM3y4daTb
pa3HbIE SBICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MTOHATUMHOTO armapara mno pasaeiny
«CrepeomeTpus» yueOHOro Kypca reoMeTpuu;

(GopMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  HOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSITb, YMEHHs JTOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaH/IapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHpOBaHNME YMEHHUS pPacllO3HABaTh Ha YepTexkax, MOJAENAX U B peaIbHOM
MUpE MHOTOTPaHHUMKHM M Teja BpallEHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

dbopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpU
IIPOBEICHUM PACCYKICHUH;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI WX NPUMEHSATh, MPOBOJUTH J0KA3aTEIbHbIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHME MpPEACTAaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTEeMAaTHUUECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUHT
JEAYKTUBHBIX PACCYyKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUIEKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpeca K U3YUEHUIO TEOMETPHUH;

dbopmupoBanre (PYHKITMOHAILHONW TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PACIO3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YUYCHHUH JIPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJENEH,
WHTEPIPETAINH MTOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COZIEp’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M MIOCKOCTU B  MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YyriayOJEHHOM YpPOBHE OOydYeHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepaTEIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE JIOTMYECKUX yMEHUM  paclpeiensercs He TOJbKO 10
coJiepKaTeNbHBIM JTMHUSAM, HO U 10 TojmaM obydeHusi. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHms DenepanbHON padoueit
IpOrpamMMbl, paclpeleNEHHbIM MO0 TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMITMAIBLHBIM BOIIPOCaM 00yYarouecs
oOpamjaiiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEI0OBATENBHO U IOCTYNATENBHO, C
coOJTr0/IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYaroIMXCs, PACHIUpsIs U yrayomsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3HU.

[lepexos kK U3y4eHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycnoBus aiui  auddepeHnuanum  oOydeHUs, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro npeamera «MaremaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MAaTeMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecreunBas NMPEEMCTBEHHOCTh MEKIY
00muM 1 poeccruoHaTbLHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henenmto), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTH4YECKOM MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
IapajulesibHble M CKpelMBaromuecs npsMmble. [Ipu3Hakum cxpemuBaromuxcs
npsmeIx. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayienbHON MPOEKIUU. YTIbl C COHAMPABICHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSMBIMH B IPOCTpaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl HAa IUIOCKOCTH: TETpajap, NapajuleNenumnen,
MMOCTPOCHUE CEUYCHUM.

[lepneHAMKYISPHOCTD IPSIMOUM U INIOCKOCTH: MEPIIEHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIBbHBIE W NEPHCHAMKYJISAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOU
IIEPIIECHIUKYJIIPHOU IIJIOCKOCTH. OpTtoroHajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT mNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  IUNIOCKOCTb.
[lepneHAUKYJISAPHOCT  IUIOCKOCTEW: MNpPHU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
II0CKOCTEN. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B IPOCTPAHCTBE: YroJl MEXAy HNPSMOW U INIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM MU MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIia.

MHororpaHHuKHu

Bunasl MHOrorpaHHuMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAasi IOBEPXHOCTh MPU3MBI.
[Tapaynenenunesn, NpsMOYTONbHBIA — NMAapajuleNeNUIe] W €ro  CBOMCTBA.
Kparyaiime nyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yrombHas mnupamuia,
npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIPaBUIbHOW mnUpaMunbl. IIpaBuiabHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma U



IIpaBWJIbHAs IHPAMHUIA, NPABUIIbHAA TPEYroJibHAs IHpaMHAA W NPaBUJIBHBIN
TeTpadap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadJp,
JNOAECKAdIP U UKOCAIP.

Bbluucienue 5>7eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHal M, YIJIbl.
[Tnomans OOKOBOM TOBEPXHOCTH MW TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBIL
[Tnomane OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH MPABHIBHON MUPAMUIBI,
TEOpEMA O TUIOLIAN YCEUEHHON TMPaMU/IbI.

CumMmeTpuss B NOPOCTPAHCTBE. DIIEMEHTbl CHUMMETPUM  IMPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJIenunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IPABUIIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHUSI BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
[loHaTHE KOMIUIaHApHBIE BEKTOPBI. lIpM3HAK KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pasjoKEHUM BEKTOpA MO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsmoyrompHasg  cuctema  KOOpAMHAT B
npocTtpancTBe. KoopauHatel BekTopa. CBs3b MEXAy KOOpAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEkKIy BekTopamu. CKalsipHOE MPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKasi TOBEPXHOCTH,
chepudeckas TIOBEPXHOCTh, OOpasyromue moBepxHocTed. Tenma BpalieHHUS:
IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. HM3o0pakeHue ten
BpallleHUs Ha IUIOCKOCTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE CBoOicTBAa 00BEMOB Ten. Teopema 00 00bEMeE
NpSMOYTOJBHOTO Mapajenenunena u cueactsuss u3 He€. OO0bEM mpsMol U
HAKJIOHHOM NPU3MBbI, HIWIMHAPA, TUpaMuabl 1 KoHyca. OO0BEM I1apa U mapoBOro
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHMKOB. [Ipu3Mma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo IwuHApa. llepeceuenne cdepbl W mapa ¢
iockocthio. Kacanme mapa u cdepbl miockocteio. TloHsTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHYyCa, TUIOmanas chepbl U €€ JacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPAILIEHUSI: CEUYEHUS IUITUHIpa
(mapayuielbHO YW TNEPHEHAMKYJISAPHO OCH), CEYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHHUS
CEUYEHHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepauuu Haja BEKTOpaMd. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUd. lIpsMoyronbHas
CHCTEMA KOOpPAWHAT B IIpocTpancTBe. KoopauHarel BekTopa. PasnoxxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1ad4.

JABUKeHMs B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OOmme cBoiicTBa NBWXKCHHWH. BuIbl JIBWKEHWN: TapayIeNbHBIA TEPEHOC,
LEHTpaJbHasl CHUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUIHCKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIEeAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) maTpMoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
UCIOJb30BaHUE D3THUX JOCTIKEHHUH B JAPYTrUX HayKax, TEXHOJOTHsX, cepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUMCKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€MaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTJIbIXa, PeryisipHasl pu3ndecKasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy0oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpec K
pa3nuuHeiM  chepam  MpodecCHOHANBHON  NEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIIOKEHUSIMH, YMEHHE COBEpILAaTh OCO3HAHHBIN BBHIOOD
Oynymei mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIEC IIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4aCTHIO B PCIICHUMN ITPAKTHUYCCKHUX 3aaa4 MaTeMaTHYSCKOU HaITpaBJICHHOCTH,

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYphl, TNOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATbHON
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
Ha TIPUMCHCHHC MATCMATHUYCCKUX 3HAHUU IJis1 pCHICHHA 3aaad B o0iacTu
OKpY>Kalollle Cpefpl, MIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIE/ICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeJOBEYECKOM JesTENbHOCTH, STaroB €€
pPa3BUTUS. W 3HAUYMMOCTU JUISI Pa3BUTUS LMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKM W MaTEeMaTHYECKOM KyJIbTYpPOM KakK CpEICTBOM IIO3HAHUSA MHDA,
TOTOBHOCTb OCYHICCTBJIATL IIPOCKTHYIO M HCCICAOBATCIILCKYIO ICATCIIbBHOCTD
WHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBJISITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TMOHATHSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, MpeAsiaratb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BBICTPAUBATh apTryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKICHHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pemieHuss yueOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HauOoJiee TMOAXOASAIMMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciieqoBarebLCKHe 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOjeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBbEKTaMHU, SBICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (hOpMyTUpOBaTh OOOOLIEHUS W BBIBOJABI MO pe3ybTaTaM
NpOBENEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OIICHWBATh  JIOCTOBEPHOCTH
MOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoOLlecca, a TaKkKe BbBIABUTATD
IPEOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATh eUIUTH MHGOPMAIMU, TaHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH HHGOPMAIMIO PA3IUYHBIX BHIOB U
¢dbopmM npencraBieHus;

CTPYKTYpUpOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH Ha/AEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbh NOACHECHHUA I10 XOI[y peIHeHI/IH 3aJgadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOU TEMBI,
npoOJIeMBbl, pelaeMol 3a7a4d, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUs, COIMOCTaBJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UINNA, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

NIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
MPE3EHTAIlUA U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HMH(OPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BJaJIeTh  HaBBIKAMH  [O3HABATENBHONH  pediiekcuu  Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3aa4u;

PEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCHUTHh KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKCHUS TN HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpU pemieHuH Y4YeOHBIX 3a7a4, MPUHUMATh I€dh COBMECTHOU
JeSTEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pachpenesiTh
BUIBl paboOT, OOTOBapHUBATHCS, OOCYXAATh NPOIECC W PE3yNbTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPIAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAHJbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJia B OOIIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HayquTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHUH MAaTeMAaTHYECKUX PacCyKICHU;

e TMPHUMEHSITh AKCUOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX MPU PELICHUH
reOMEeTPUYECKUX 3a/1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IMJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATHSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMUA C MHOTOTDAHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TIpHU3Ma,
NUpaMU/Ia, MPSIMOYTOJIbHBINA NapajuieNnenunesn, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMH, CBA3AHHBIMU C  CEUCHHUEM
MHOTI'OTPAHHHUKOB IINIOCKOCTBIO;

e BBINOJHATh IapajuiesIbHOE, LIEHTPaJIbHOE u OpPTOTOHAJILHOE
IPOEKTUPOBaHUE (UTYp Ha IJIOCKOCTb, BBIOJIHATh M300pakeHUus QUryp
Ha IUIOCKOCTH;

e CTPOWUTH CEUYECHHsS]I MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJ] CBEpPXY, COOKY, CHH3Y;

e BBIUHUCIATH IUIOIIAAM  IIOBEPXHOCTEH  MHOIOIPAaHHUKOB  (Ipu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTb CHMMETPUHU, LEHTP, OChb M IUIOCKOCTH CHUMMETPUH
buryper;

e CBOOOAHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOLIMMHU BEKTOpaM MU
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JACHCTBUS HAJl BEKTOPaMU;

e pemarh 3a4a4dM HAa JOKA3aTEIbCTBO MAaTEMaTUYECKUX OTHOIICHUH U
HAXOXKJECHUE TIE€OMETPUYECKUX BEJIMYUH, IIPUMEHSAS HM3BECTHBIE METOJbI
IIPY PELICHUM MATEMATHYECKUX 3a/1a4 MMOBBILIEHHOTO U BBICOKOTO YPOBHS
CJI0’)KHOCTH;

e TMPUMEHATH MNPOCTEUIIHE MNPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a]1a4;

e U3BJIEKATh, IPEOOPA30BBIBATE W HHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YyepTexKax U pUCYHKaX;

e IMPUMEHATH TIOJYYCHHbIE 3HAaHUSA Ha IMPAKTUKE: CpaBHHUBATh U
aHAIM3UPOBAaTh PEALHBIE CUTYAllMH, MPUMEHITh U3yUYECHHBIC MOHATUSA B
Opolecce IOMCKAa PpEeIIeHUs] MaTeMaTH4ecku  CcHOopMyIMpOBaHHOU
npo0JIeMbl, MOJEIUPOBATh pEalbHbIE CHUTyallUM Ha SI3bIKE T€OMETPUH,
MCCIIE0BATh ITOCTPOCHHBIE MOJEIN C MCIIOJIb30BAHUEM I€OMETPUUYECKUX
NOHSATUNA M TEOpEeM, ammapara anreOpbl, pellaTth MPaKTUYECKUE 3a/1ayi,
CBS3aHHBIC C HAX0XKJICHUEM I€OMETPUUYECKUX BEJINYMH;

e UMETh NPEICTABICHHUA 00 OCHOBHBIX 3TallaXx Pa3BUTHUS FEOMETPUU Kak
COCTAaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTHUI.

K koniy 11 kiacca o0yyaroniuiicss HayquTCs:



CBOOOJHO OINEPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IIMUIMHIAPUYECKOM,
KOHHUYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHIATH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBATh MOHATUSAMH, CBSI3AHHBIMU C TEIAMM BpAILEHUS: [UJINHAPOM,
KOHYCOM, c(epoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UMIUHAp, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYSHHS T BPALLECHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOIIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJI BpAILIECHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOMHALUAMU TENl
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0J0 cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOILIECHUS MEXKY TUIOMIAIIMU MIOBEPXHOCTEH U 00BEMaMU
ITOJIOOHBIX TEI;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEeKU U3 PUCYHKOB MIPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlMK HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOIl cUCTEME KOOPAHHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCIEHHUE YIJI0B MEXAY MPSIMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKUM 1O IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA NP PELICHUH;
CBOOOZHO OMEpPUPOBATh MOHSTUSIMH, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TeJl BpallleHUus IpU
NapajuleIbHOM  NEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSAMOM, peoOdpa30BaHus MOA00US;
CTPOUTH CEUYEHHUsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIPA
(mapanenbHO U NEPHEHINKYIISIPHO OCH), CEYEHMs KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE Yepe3 BEPIINHY ), CEUCHHUS 11apa;
UCIIOJIb30BaTh METO/Bl IIOCTPOCHUS CEUEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METOJ] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHe (aKThl IJSl PELICHUS CTEPEOMETPUUYECKUX
3a/ay, MPEANOJaralolIMX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCJIOBHS
IPUMEHEHHUS 33J]aHbl B IBHOM U HESIBHOU (opMe;

pemiaTh 3aJadd Ha JIOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOLICHWN U
HAXO0XKJEHUE T€OMETPUUYECKUX BEJIHYNH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  IIOJIyYCHHbIC  3HAaHMS  Ha  IIPaKTUKE:  CpPAaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJILHBIC CUTYAlMH, IPUMEHATh U3YYEHHBIC
NOHATUS, TEOPEMBI, CBOWCTBA B  IMpOLIECCE IOUCKA PEUICHUS
MaTeMaTH4ecKu  CPOpPMYyIHMpPOBAHHOM  MPOOJIEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C MCIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATUH U  TEOpEM,
anmapata anreOppl, pemaTrh MNpPAKTUYECKUE 3a7aud, CBSI3aHHbBIE C
HAXO0KJIEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTAaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoaeupie  TMpakriteckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOE pacmosioKeHue IpsIMbIX B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepneH/:[mfyn;{pHocrb MPSIMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
VYrubl U pacCTOSHUS 16 1
MHororpaHHUKU 7 1
BexkTtops! B mpocTpaHcTBE 12
g HOBTOE)eHHe, 00001IIeHNE U CHCTEMATH3ALIH 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHwme, 0606meHI:Ie u 15 1
cucTeMaTtu3anus 3HaHU
O0BEM MHOTOTpaHHHKA 17 1
Tena BpameHnus 24 1
5 [Tnomaan MOBEPXHOCTH U OOBEMBI 9 1
KPYTJIBIX TET
6 JIBrkeHUS 5 1
7 [ToBTOpeHwme, 0606meHI:Ie u 17 )
cucTeMaTtu3anus 3HaHUi
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
1|

Tema ypoka

KoanuyecTBO 4acos

Bceer KoHTpoJsbHbI

o e padoThbl

IIpakTHYecKku
e padoThI

Jara
HU3yYeHH
|

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHbIC peCypChl

OcHoBHbIE TIpaBUIIA
M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napajuieTbHBIX
MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

ITonsitus
CTEPEOMETPHUH:
TOUKa, psimas,
MJIOCKOCT,
MIPOCTPAHCTRO.
OcHOBHBIE MpaBUiIa
M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napauIeTbHBIX
MPSIMBIX (OTPE3KOB),
cepeHbI OTpe3Ka

https://resh.edu.ru/subject/lesson/4756/start/203542
/

IlonsaTus:
MepeceKaronmecs
IIOCKOCTH,
MepeCceKaroImecs
npsAMas U MIOCKOCTh;
MOJYNPOCTPAHCTBO




IlonsaTus:
MepeceKaronmecs
IUIOCKOCTH,
MepeceKaronmecs
npsAMasi U MIOCKOCTh;
MOJYIPOCTPAHCTBO

MHororpaHHuKH,
n300pakeHNE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIIUX
00BEKTOB

https://resh.edu.ru/subject/lesson/6018/start/221550
/

MHororpaHHuKkH,
n300pakeHNE
MPOCTEUIINX
IIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIIUX
00BEKTOB

AKCHOMBI
CTEPEOMETPHUU U
MePBbIE CIIEICTBUS U3
HHUX

AXCHUOMEI
CTEPEOMETPHUU U
HepBBIe CJICACTBUA U3
HHUX

AKCHOMEI




CTEpEOMETPUHU U
TIePBBIC CIICICTBUS U3
HuX. CriocoObl
3aJIaHMs] IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0o03HaueHus
HpHMBIX nu
IIOCKOCTEH

10

N3obpaxenune
CEYEHU MUpaMuU/Ibl,
Ky0a ¥ IpU3MBI,
KOTOPBbIE TPOXOAST
gepes ux péopa.
N3obpaxenue
nepeceyeHust
MOJIY4YE€HHBIX
IIJIOCKOCTEM.
PackpamiBanue
MOCTPOEHHBIX
CEYCHUH pa3HbIMU
LBETaMH

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

11

N3obpaxenue
CEUYEHU MUpaMu/Ibl,
Ky0a ¥ IpU3MBI,
KOTOPBIC TPOXOIST
gepes ux péopa.
N3o0paxkenue
nepeceueHust




MOJIYUYCHHBIX
IIJIOCKOCTEM.
PackpaimBanue
MTOCTPOECHHBIX
CEYEHUM pa3HbIMU
oBE€TaMH

12

N3obpaxenune
CEUYEHU MUpaMu/Ibl,
Ky0a ¥ TIPHU3MBlI,
KOTOpBIE MPOXOJAT
gepes ux péopa.
N300paxkenue
MepECEUCHUS
MOJTY9E€HHBIX
IIJIOCKOCTEM.
PackpaimBanue
MTOCTPOECHHBIX
CE€YEHUI pa3HbIMU
1[BETaMU

13

N3obpaxenue
CEUYEHU MUpaMu/Ibl,
Ky0a ¥ TIPHU3MBlI,
KOTOpBIE MPOXOJAT
gyepes ux péopa.
N3o0pakenue
nepeceyeHust
MOJTY4E€HHBIX
IJTIOCKOCTEM.
PackpamiBanue




MOCTPOEHHBIX
CEYEHUI pa3HbIMU
1[BETaMU

14

MeTon cinenoB A
MMOCTPOEHUS CEUEHU I

15

Meton ciienoB iA
MOCTPOEHUS CEUCHUN.
CaoiicTBa
[IEPECCYCHUN IIPSIMBIX
U IUIOCKOCTEMN

16

Meton ciienoB id
MOCTPOEHUS CEUCHUN.
CaoiicTBa
[IEPECCYCHUN IIPSIMBIX
U IUIOCKOCTEN

17

[Toctpoenue ceuenunit
B IMUpaMu/ie, Kyoe 1mo
TpEM TOUYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YEPTEKEN
1 3aIlUCh 111aroB
MOCTPOCHUS

18

[Toctpoenue ceuenunit
B IUpamue, Kyoe mo
TpEM TOUYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YEPTEKEN
1 3aIUCh 111aroB
MOCTPOCHUS




19

[Toctpoenue ceuenunit
B IMUpaMu/ie, Kyoe 1mo
TpEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEKEN
M 3aI1MCh 11aroB
MOCTPOEHUS

20

[Toctpoenue ceuenunit
B IMUpaMuie, Kyoe 1mo
TpEM TOYKaM Ha
pe€bpax. Coznanue
BBIHOCHBIX YEPTEKEN
Y 3aMKCh 11aroB
MOCTPOEHUS

21

[ToBTOpEHME
IIaHUMCTpPHUU:
Teopema o
MPONIOPLIUMOHAIBLHBIX
orpeskax. [logobue
TPEYroJIbHUKOB

22

IToBTOpeHune
MJIAHUMETPUU:
Teopema Menenas.
Pacuersl B ceuenusx
Ha BBIHOCHBIX
yepTexax. Mcropus
pa3BUTHUSA
IJITAHUMETPUU U
CTEpPEOMETPUU




23

KonrponsHas pabora
" AKCHOMBI
CTEpPEOMETPHH.
Ceuenns"

24

B3anmuoe
pacroJioxeHue
MPSIMBIX B
IIPOCTPAHCTBE.
CxkpenmuBaromuecs
npsamsie. [Ipu3naku
CKpEUIMBAIOIINXCSA
MPSIMBIX.
[TapamiensHbIe
psIMbIE B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6133/start/272668
/

25

Teopema o
CYILIECTBOBAHUH U
€IMHCTBCHHOCTH
IpsAMOI
napasiebHON
JTAaHHOU MPSIMOH,
MPOXOIAIIEH uepe3
TOYKY MPOCTPAHCTBA
U He JIeKalei Ha
JTaHHOU IIPSIMOA.
Jlemma o
MepeceueH
napajuieIbHbIX
MPSAMBIX IJTOCKOCTBIO




26

[TapannenpHOCTH
TpeX MPSIMBIX.
Teopema o Tpéx
napauIeaIbHbIX
npsambIX. Teopema o
CKpEUIMBAIOIINXCSA
MIPSIMBIX

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA
apajIeIbHOTO
IIPOEKTUPOBAHMS.
N300paxkenue
pasHbIX puryp B
napasuiebHON
MPOEKINU

28

HenTpanbHas
IIpOEKLHUsA. YTOIl C
COHAIIpaBJICHHBIMU
CTOpPOHaMU. YTOJI
MEXIY IPSIMbIMU

29

3amaun Ha
JI0KA3aTelIbCTBO U
HCCIIeIOBaHUE,
CBSI3aHHBIE C
pacmoIoKeHUEM
MPSIMBIX B
MIPOCTPAHCTBE

30

Tlousarus:

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




napaieIbHOCTD
MPSAMOU U TJIOCKOCTH
B IIPOCTPAHCTBE.
[Tpusnak
napajyuiebHOCTH

IIPSIMOM U TNIOCKOCTH.

CaoiicTBa
[apaJuIeIbHOCTH
IIPSIMOM U TNIOCKOCTHU

I~

31

I'eomeTpuueckue
3a/1a4u Ha
BBIYUCIICHUC U
JI0Ka3aTeNIbCTBO,
CBSI3aHHBIC C
NapayuiebHOCThIO
MPSIMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE

32

[Toctpoenue
CEYCHMUH,
MIPOXOASIIETO Yepes
JTAHHYIO MIPSIMYIO Ha
yepTexke u
MapajuieIbHOT O
JIPYrou npsiMOou.
Pacuér orHOIIEHUI

33

[TapannensHas
MPOEKIINS,
MPUMCHCHUC IJIA




MMOCTPOEHUS CEUEHU M
KyOa u
napajuienenunesa.
CaoiicTBa
napajuiesenumnena u
MIPU3MBI

34

[TapannensHble
TJIOCKOCTH.
[Tpusznaku
napayuiebHOCTH
JIBYX IJIOCKOCTEMN

https://resh.edu.ru/subject/lesson/6129/start/131672
/

35

Teopema o
MapayIeIbHOCTU U
€IMHCTBEHHOCTH
IUIOCKOCTH,
MPOXOIALLIEH uepe3
TOYKY, HE
MIPUHAJICIKALLYIO
JAHHOM IIOCKOCTH 1
CJIIEICTBUS U3 HEE

36

CsoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: 0
napajuieIbHOCTH
MIPSIMBIX TTEPECeYCHUS
MIPU TIEPECCUCHUH
JIBYX MapajuIeIbHBIX
TJIOCKOCTEH TpeThen

37

CaoiicTBa




napauIeTbHBIX
IUIOCKOCTEH: 00
OTpe3Kax
napajuieIbHbIX
MIPSIMBIX,
3aKJIFOYEHHBIX MEXIY
napajuIeTbHbIMU
IIOCKOCTSIMU, O
[IEPECCUCHUH IPSIMOU
C IByMs
napajuieTbHBIMU
IUIOCKOCTSIMH

38

IloBTOpEHME:
teopema [Tudaropa
Ha IJIOCKOCTH

39

IloBTOpEHME:
TPUTOHOMETPHUSI
NPsIMOYT'OJILHOT'O
TPEYroJIbHUKA

40

CgoiicTBa Kyba u
MPSIMOYTOJIBHOI'O
napajuiesienuneaa

41

Brruncnenune minH
OTPE3KOB B KyOe 1
MPSIMOYTOJIBHOM

napajuieJenumnee

42

[TepieHAMKYASIPHOCT
b IPSIMON 1
mrockoctu. [Tpu3nak

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




MEPIEHIUKYIAPHOCT
U IPAMOU 1
MJI0CKOCTH

43

[lepnengukynspHOCT
b IIPSIMOM U
rockoctu. [Ipusnak
MEPIEHIUKYISIPHOCT
U IPSAMOU 1
IIJIOCKOCTH

44

Teopema o
CYLIECTBOBAHUHU U
€IMHCTBEHHOCTH
NPAMOM, MPOXOAAIIEH
4yepes3 TOUKY
IIPOCTPAHCTBA U
MEPIEHUKYISIPHON K
IIJI0OCKOCTH

45

IInockoctu u
MepIEH UK YISIPHBIC
WM TIPSIMBIE B
MHOI‘OFpaHHI/IKaX

46

IInockoctu u
MepIEH UK YISIPHBIC
WM TIPSIMBIE B
MHOTOTPaHHUKAX

47

Ilepnenpukymnsp u
HAKJIOHHAs.
[Toctpoenue
NEPIECHIUKYIIApa U3

https://resh.edu.ru/subject/lesson/6127/start/221519
/




TOYKH Ha MPAMYIO

48

[lepnenaukynsip u
HAKJIOHHAs.
ITocTpoenue
MEPIEHIUKYIIAPA U3
TOYKH Ha IIPSIMYIO

49

Teopema o Tpéx
NEPIEHIUKYIIApax
(mpsimast 1 oOpaTHast)

50

Teopema o Tpéx
MEepIeHIUKYIIApax
(mpsimast m oOpaTHas)

51

Yron mexny
CKPETUBAIOIIMHCS
MPSIMBIMU

52

ITonck
MEePHEHIUKYISIPHBIX
MPSAMBIX C TOMOIIBIO
MEePIEeHANKYIISPHBIX
IUIOCKOCTEH

53

OproronanbHoe
MIPOEKTHUPOBAHNE

54

[Toctpoenue ceuenunit
KyOa, IpU3MBI,
IIPaBUIILHON
MIUpaMUJIBI C
IIOMOUIBIO
OpTOTOHAJILHOU
MIPOEKLIUN

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




55

[Toctpoenue ceuenunit
Ky0a, IpU3MBHlI,
MPaBUJILHON
MIUPaMHUJIBI C
MTOMOMUIBIO
OPTOTOHAJILHOU
MPOEKLIUU

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEJIBHO
IIJIOCKOCTH.
[Timockoctn
CUMMETpUH B
MHOT'OTpaHHUKAX

57

[Tpusnak
MEPIEHIUKYIISIPHOCT
U IIPSIMOH U
IIJIOCKOCTH KaK
CJIEICTBUE
CUMMETpUU

https://resh.edu.ru/subject/lesson/4757/start/20566/

58

IIpaBunbpHbIE
MHOT'OTPaHHUKH.
Pacuér paccrosinuii
OT TOYKH JI0
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4023/start/149352
/

59

IIpaBunbpHbBIE
MHOT'OTPaHHUKHU.
Pacuér paccrosinuii
OT TOYKH JI0




IIJIOCKOCTH

60

CriocoObI OMyCTUTD
MEPIEHIUKYIIAPBL:
CUMMCTpUs, CABUT
TOYKH I10
napajuIeIbHON
NpAMOi1

61

CaBur 110
HelapauleIbHON
IIPSIMOM, U3MEHEHHUE
paccTosHUI

62

KontponbHas padota
"B3aumnoe
pacroJioxeHue
MPSMBIX U
IJIOCKOCTEN B
npoctpaHcTae"

63

IloBTOpEHME: yroa
MEXy NPSMBIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJILHOM
TPEYrOJIbHUKE,
TeopeMa KOCUHYCOB

64

IToBTOpEHME: yroa
MEXIY
CKPEIINBAIOIIUMUCS
IIPSIMBIMU B
IIPOCTPAHCTBE




65

I'eomerpuueckue
METO/bI BBIYMCIICHUS
yIila MeXIy
MPSIMBIMU B
MHOT'OTPaHHUKAX

66

JIByrpaHHBIN yroiI.
CBOMCTBO JIMHEHHBIX

YTJIOB IBYTPAHHOTO
yria

67

IlepnenqukynspHsie
miockoctu. CBoiicTBa
B3aMHO
MEePIEeHANKYIISPHBIX
IUIOCKOCTEM

https://resh.edu.ru/subject/lesson/4748/start/20810/

68

IIpusnak
MEePHEHIUKYISIPHOCT
M TIJIOCKOCTEH;
TeopeMa O MpAMOi
[epecevyeHus AByX
IIJIOCKOCTEN
MEePHEHIUKYISIPHBIX
TpeThel MIOCKOCTH

69

[IpsamoyronbHbIH
napasuiesienunesn;
Ky0; U3MepeHus,
CBOICTBA
MPSIMOYTOJIBHOTO
napajuiesienuneaa

70

Teopema o




uaroHaau
MPAMOYTOJIbHOTO
napajenenunena u
CJIeICTBHE U3 HEe

71

CrepeomeTrpuueckue
" NPUKIIaHBIC
3a7a4M, CBSI3aHHBIE CO
B3aUMHBIM
pacnoaoKeHneM
HPSMBIX U TTIOCKOCTH

72

IlIoBTOpEHME:
CKPEILHBAIOIINECS
IpsIMBIE,
HapajuIeIbHbIC
IJIOCKOCTH B
CTaHAApTHBIX
MHOT'OrpaHHUKax

73

[Tapa mapannenbHbIX
TJIOCKOCTEHN Ha
CKPEILMBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXIY
CKpCHIUBAOIHUMHUCA
MMpsIMBIMHA B IIPOCTHIX
CUTYaIUsAX

74

PaccrosHue oT TOUKH
IO INIOCKOCTH,
paccTostHUE OT
IpsIMOH 10




IIJIOCKOCTH

75

Brrancnenue
pacCTOSAHUN MEXKITY
CKpGH.II/IBaIOH_II/IMI/ICSI
HpHMBIMI/I C
IIOMOIIILIO
MEePIECHANKYIISIPHOMN
IUIOCKOCTH

76

TpéxrpanHslii yroi,
HEPAaBEHCTBA IS
TpPEXTPaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpPEMBbI KOCUHYCOB
Y CUHYCOB JJIsl
TPEXTPAHHOIO yTiIa

https://resh.edu.ru/subject/lesson/6063/start/21120/

77

ONEeMEHTBI
chepuyeckoin
TCOMETPHUU:
reoIe3NUECKHE
JIMHUH Ha 3emiie

78

KonrponsHas pabora
"VYrael u paccrostHug"

79

CucremaTu3anms
3HaHUH
"MHOrorpaHHuK 1
€ro 3JICMEHTHI"

80

[Tupamuna. Bunsl
MUPAMUL.
IIpaBunbHas

https://resh.edu.ru/subject/lesson/5866/start/221576
/




nupamuia

81

[Tpusma. [Ipamas u
HaKJIOHHAs IPU3MBL.
[IpaBunbHas npuszma

https://resh.edu.ru/subject/lesson/5443/start/21270/

82

[Tpsamoit
napasuiesienumnes,
MPSMOYTOJIbHBIN
napaiesienumnes, Kyo

83

Brinmykisie
MHOTOTPaHHUKH.
Teopema Ditnepa

84

Beinykiisie
MHOTOTPaHHUKHU.
Teopema Ditnepa.
[IpaBuibHbIE U
MOJIyTIpAaBUJIbHBIE
MHOTOTPaHHUKHU

85

KontponbHas padota
"MHuororpaHHuku"

86

[TonsiTue BexTOpa Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

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

87

CyMMa BEKTOpOB

88

Pa3zHocTh BEKTOpPOB

&9

IIpaBuno
napajuiesenuneaa

90

YMHOKEHUE BEKTOpa
Ha YUCI0




91

Paznoxenue BekTopa
o 6a3ucy Tpéx
BEKTOPOB, HE
JIeKaIUX B OMHOMI
IUIOCKOCTH

92

CkansipHoe
MIPOU3BEICHNE

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

93

Brruncnenue yria
MEK]1y BEKTOpaMU B
MIPOCTPAHCTBE

94

[Ipocreiimme 3agaun
C BEKTOpamMu

95

[Ipocreiimme 3agaun
C BEKTOpamMu

96

[Ipocreiimue 3agaun
C BEKTOpamu

97

[Ipocreiimme 3agaun
C BEKTOpamMu

98

O0600111eHE U
CUCTEMATHU3ALML
3HaHUU

99

O0600111eHE U
CHUCTEMATHU3ALUS
3HaHUU

100

Hrorosas
KOHTpOJIbHast paboTa

101

Hrorosas
KOHTpOJIbHAs paboTa




102

O0600111eHE U
CHUCTEMATH3AIHA
3HaHUHU

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102




11 KJIACC

Ne
n/
1|

Tema ypoka

KoanuyecTBO 4acoB

Bceer KoHTpoJsbHbI

o e padoThl

IIpakTHYecKHu
e padoThI

JlaTa
H3yYeHH
s

JJIeKTPOHHBbIE HU(POBBbIE 00pa3oBaTelbHbIE
pecypchbl

[ToBTOpEHKE TEMBI
"Koopaunatst
BEKTOpa Ha
IJIOCKOCTH U B
npocTtpaHcTae"

https://resh.edu.ru/subject/lesson/5724/start/21892/

[ToBTOpEHME TEMBI
"CxansipHoe
IIPOU3BEICHUE
BEKTOPOB"

[ToBTOpEHKE TEMBI

"Brruucnenue yria
MEXy BEKTOpaMu

B IIpocTpaHcTBE"

[ToBTOpEHME TEMBI
"VpaBHeHUe
IIPSIMOM,
MPOXOIALLIEH uepe3
JIB€ TOUKH"

VYpaBHenue
IIJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MIJIOCKOCTH B
OTpe3Kax

https://resh.edu.ru/subject/lesson/6083/conspect/14922
8/




YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

BekropHoe
MIPOU3BEICHNE

JIuneiHbie
HEpPAaBEHCTBA,
JIMHENHOe
MPOrpaMMHUPOBaHKE

JIuneiHbie
HEpPAaBEHCTBA,
JIMHENHOe
MIPOrPaMMHUPOBAaHKE

10

AnanuTuyeckue
METO/IbI pacuéra
yriia MexIy
MPSIMBIMU B
MHOT'OTpaHHUKAX

11

AHanuTHnyeckue
METO/IbI pacuéra
yriia MexIy
IUIOCKOCTSIMH B
MHOT'OTpaHHUKAX

12

dopmyia
pacCTOsAHUS OT
TOYKH J0




IUIOCKOCTH B
KOOpJIMHATAX

13

Haxoxnenue
pacCcToOsAHUM OT
TOYKH 10
IJIOCKOCTH B KyOe

14

Haxoxnenue
pacCcToOsAHUM OT
TOYKH J10
IIJIOCKOCTH B
IIPaBUIILHON
nupamMuie

15

KoHnTponbHas

pabora

HA
HAJIUTHYECKAs

reomeTpus”

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHHIE
MHOTOTPaHHUKHU

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

17

CeueHnus
MHOTOTPaHHUKOB:
METOJI CIIEIOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIC
IJIOCKOCTH,
nepeceyeHus
NPSIMBIX U




IJIOCKOCTEN

19

[TapannensHble
MpsIMBIE U
MIJIOCKOCTH:
rapajuieIbHbIE
CCUCHUA

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

20

[TapannensHble
psiMbIE U
IUIOCKOCTH: Pacy€T
OTHOLIEHUN

21

[TapannensHble
npsiMble U
MIJIOCKOCTH: YIJIbI
MEXIY
CKpPEIIUBAIOIINMUC
s IpAMbIMHU

22

[TepieHAMKYASAPHBI
€ TIpsIMbIC U
MIJIOCKOCTH:
CTaHJapTHbIE Tapbl
MepHeHIUKYISIPHBI
X TUIOCKOCTEN U
MPSIMBIX,
CUMMETpUU
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/lesson/4748/start/20810/

23

[lepneHquKyIsApHBI
€ NpsIMBIC U
IJIOCKOCTH:
TeopeMa O Tpex

https://resh.edu.ru/subject/lesson/6127/start/221519/




MEPIEHIUKYIISIPAX

24

[TepieHAMKYASPHBI
€ TIpsIMbIC U
MIJIOCKOCTH:
BBIYUCIICHUS JJIUH
B MHOT'OTpaHHUKAaX

25

[ToBTOpEHME:
IO/
MHOTOYTOJILHUKOB,
bopmybl 1715
TUIOIIACH,
COOOpaKEeHHS
moxoous

26

IloBTOpEHME:
IO/
MHOTOYTOJILHUKOB,
hopmymsl st
IUIOIIAJICH,
COOOpaKEeHHS
moxoous

27

ITIoBTOpEHME:
TUTOIIAIH
MHOTOYTOJIbHUKOB,
hopmyIsl st
IUIOIIAJICH,
COOOpaxeHHs
noaoous

28

ITmomanu ceuenunii
MHOTOTPaHHUKOB:

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




IJiomaaun
MOBEPXHOCTEM,
paspe3aHus Ha
4acTu,
COOOpaKEeHHS
noaoous

29

ITmomanu ceuenunii
MHOTOTPaHHUKOB:
IJI0LIa AN
MMOBEPXHOCTEM,
paspe3aHus Ha
4acTH,
COOOpaxeHHs
noaoous

30

KonTponbnas
pabora
"[loBTOpEHwUeE:
MHOT'OI'paHHUKH,
CCUCHUA
MHOTOT'PaHHUKOB"

31

O0BéM Tena.
O0beMm
PSIMOYTOJIBHOTO
napajuiesienumne1a

32

3agauu 00
YIBOEHUU Ky0a, 0
KBaJpaType Kyba; o
TPHUCEKIIUHU yTiia

33

CrepeoMeTpriecKu




¢ 3a/1a4H,
CBSI3aHHBIE C
00BEMOM
MPSMOYTOJIBHOTO
napajuiesienumneaa

34

IIpukianueie
3a]1a4M, CBA3aHHbIC
C BBIYUCIICHUEM
00béMa
IIPSIMOYTOJIBHOTO
napajuiesienunesa

35

O0BEM npsiMoid
TIPU3MBI

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

36

CrepeomeTrpuuecku
€ 3a/1a4H,
CBA3aHHBIC C
BBIYUCIICHHEM
00BEMOB TIPSIMOit
TIPU3MBI

37

IIpukinanueie
3a]1a4M, CBA3aHHbIE
¢ 00BEMOM TIPSIMOiA
MIPU3MBI

38

Brraucnenue
00BEMOB TEJI C
IIOMOIIILIO
OIPEIEIIEHHOTO
unterpana. O0bsEmM
HAKJIOHHOM TTPU3MBI

https://resh.edu.ru/subject/lesson/4046/start/23207/




39

Breraucnenue
00BEMOB TeJI ¢
ITOMOIIILIO
OIPEIEIIEHHOTO
unterpana. O0bpEM
MU PAMHIBI

https://resh.edu.ru/subject/lesson/4046/start/23207/

40

dopmyna 00bEMa
MTUPaMU/IBI.
OTtHomeHune
00BEMOB MTUPaAMU/T
C 00LINM yTIIOM

41

dopmyna 00bEMa
MMUPaMU/IBI.
OTtHomeHune
00BEMOB MTUPaAMU/T
C 00LINM yTIIOM

42

CrepeoMeTpriecKu
€ 3a7a4H,
CBSA3aHHBIE C
o0BEMaMu
HAaKJIOHHOM IPU3MBbI

43

CrepeoMeTpriecKu
€ 3a/1a4u,
CBSI3aHHBIE C
o0BEMaMu
nupaMubl

44

[Tpuknagaeie
3a/1a4M [0 TEME
"O0BEMBI TENT",




CBsA3aHHBIC C
00BEMOM

HAKJIOHHOM TTPU3MBI

45

IIpukianueie
3a7a4M 0 TEMe
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM
MHPAMUIBI

46

IIpumeHeHue
00BEMOB.
Brrancnenue
paccTosiHUsA 10
IUIOCKOCTH

47

KoHnTponbHas
pabota "O0béM
MHOTOTpaHHUKa"

48

Mumaapuyeckas
MMOBEPXHOCTb,
oOpa3ymomue
LUAJIUHIPUYECKOU
MOBEPXHOCTHU

49

Hunusap. [pamon
KPYTOBOW LIMJIUHID.

Inomanpe
IMOBEPXHOCTH
HWIMHAPA

https://resh.edu.ru/subject/lesson/6300/start/22490/

50

Kounueckas
MMOBEPXHOCTb,

https://resh.edu.ru/subject/lesson/4903/start/22646/




oOpa3ymomue
KOHUYECKOU
MOBEPXHOCTH.
Konyc

51

CeueHnue KoHyca
TUIOCKOCTBIO,
napasuiebHON
MJI0CKOCTH
OCHOBaHUs

52

Y cey€HHBIN KOHYC.
N300paxkenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB

53

IInomans 60KOBOMI
MOBEPXHOCTU U
MTOJTHOH
MTOBEPXHOCTH
KOHYca

54

[Tnomans 60KOBOMI
MOBEPXHOCTU U
MTOJTHOH
MTOBEPXHOCTH
KOHYca

55

CrepeomeTpuuecku
€ 3aJauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE,
MOCTPOCHHEM




CEYEHUU LIUINHAPA,
KOHYcCa

56

CrepeomeTpuuecku
€ 3aJa4d Ha
JI0Ka3aTelIbCTBO B
BBIYUCIICHUC,
MTOCTPOCHHUEM
CEYEHU WIMHIpA,
KOHYyca

57

IIpukianueie
3a/1a4u, CBA3aHHBIC
C LWJINHAPOM

58

IIpukinanueie
3a/1a4u, CBA3aHHBIC
C UUWIMHAPOM

59

Cdepa u map

https://resh.edu.ru/subject/lesson/4034/start/22791/

60

[Tepeceuenue
cdepsl 1 mapa ¢
IJI0CKOCTBIO.
Kacanue mapa u
chepsl
IJIOCKOCThIO. Bua n
n300pakeHue mapa

61

[Tepeceuenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa u
cepsl
IJIOCKOCTRIO. Bua n




n300pakeHue mapa

62

VYpasuenue chepsl.
[Tnomans cheps! u
e€ yacren

https://resh.edu.ru/subject/lesson/4034/conspect/22790
/

63

CummeTtpust cepsl
U 1mapa

64

CrepeomeTpuuecku
€ 3371a4u Ha
JIOKa3aTenbCTBO U
BBIUHCIICHHE,
CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOCHUEM HX
CEUYEHUI
IUIOCKOCTBIO

65

CrepeoMeTpriecKu
€ 3371a4u Ha
JIOKa3aTeNIbCTBO U
BBIYUCIICHUC,
CBSI3aHHBIE CO
cdepoit u mapom,
MTOCTPOCHHUEM UX
CEUYECHMI
MJIOCKOCTBIO

66

IIpukinanueie
3a]1a4M, CBA3aHHbIE
co cepoii u
mapom

67

IloBTOpEHME:




OKPY>XHOCTb Ha
IJIOCKOCTH,
BBIYHCJICHHS B
OKPYXKHOCTH,
CTaHJIapPTHBIC
momoous

68

Pazanunsie
KOMOMHAIINY Te
BpalllCHUS U
MHOTOTPaHHUKOB

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

69

3amauu no Teme
"Tenan
MMOBEPXHOCTH
BpaiieHus"

70

3amauu o Teme
"Tena u
MMOBEPXHOCTH
BpaieHus"

71

KoHnTponbHas
pabora "Tena u
MOBEPXHOCTHU
BpaieHus"

72

O0BEM UIHHIIpA.

Teopema 06
00BEME IPSAMOTO
HWIMHAPA

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

73

Briuncienue
00BEMOB TEII ¢
IIOMOIIIBIO




ONPEACIEHHOTO
unterpana. O0bpEM
KOHYca

74

[Tnomanu 60K0BOIT
U TIOJTHOM
MMOBEPXHOCTHU
KOHYyca

75

CrepeomeTpuuecku
€ 3a/1a4H,
CBA3aHHBIC C
BBIYHUCIICHUCM
00BbEMOB
IIUTMH]IPA, KOHYCa

76

IIpukinanueie
3a/1a4u 110 TeMe
"O0BEMBI U
IJI0IA U
MOBEpXHOCTEM Ten"

77

O0BeM mapa u
IIIAPOBOTO CEKTOPA.
Teopema 06
o0BéMe 1mapa.
[Tnomane chepsr.
CrepeoMeTpriecKu
€ 3a/1a4H,
CBSI3aHHBIE C
BBIUUCIICHUCM
00BEMOB M1apa,
IIIapOBOTO

https://resh.edu.ru/subject/lesson/4910/start/23238/




CeTMEHTAa U
IIIAPOBOTO CEKTOpa

78

IIpukianueie
3aJ]a4 110 TEME
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM T1apa u
TJIOMIAIBI0 CEPHI.
CooTHoIieHHs
MEXy TIOIIAISIMH
IMOBEPXHOCTEN U
o0BEMaMu
IMOJJOOHBIX Tl

79

ITomoOusle Tena B
MIPOCTPAHCTBE.
H3menenue o0bEMa
pU OO0UH.
CrepeoMeTpuuecku
¢ 3a/1a4H,
CBSI3aHHBIE C
BBIYMCIICHHEM
00BEMOB TeJI U
IUIoIIa e
MOBEPXHOCTEN

80

KonTposnbnas
pabora "Ilnomaan
MOBEPXHOCTU U
00BEMBI KPYTIIBIX

TCI




81

JBrxeHust
MPOCTPAHCTBA.
OTtobpaxeHusl.
JIBYOKEeHUS U
paBeHCTBO (uryp.
OO6mue croiicTBa
IBIDKCHUN

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

82

Bunnl nBukeHui:
napasyieabHbIA
MepeHoc,
LEHTpaIbHas
CUMMETpHUS,
3epKajibHast
CUMMETpHUS,
MTOBOPOT BOKPYT
NPpAMOi

83

[IpeobpazoBanus
nonoOwus. [Ipsmas u
cepa Diinepa

https://resh.edu.ru/subject/lesson/5731/start/22407/

84

I'eomeTpuueckue
3aJ1a4M Ha
IIPUMEHEHHE
JOBUKCHUS

85

KonTposnbnas
pabora "BekTopsl B
npoctpaHcTae”

86

Oo6o0maromiee
nostopenue 11
HOHATUH U METOIOB




Kypca reoMeTpuu
10-11 xmaccos,
CHUCTEeMaTH3aIus
3HAHUM:
"[TapayienbHOCTH
TPSIMBIX U
IUIOCKOCTEH B
npocrpaHcTae”

87

Oo6o0maromiee
noBtopenue 11
IMOHATHUM U METOJIOB
Kypca reOMeTpuu
10-11 kmnaccos,
cHUCTeMaTHu3aIus
3HaHuii: "BekTopbl
B MpocTpaHcTre"

88

Ob6o06matomee
noBropenue 11
MOHSITUIN U METOIOB
Kypca reOMeTpuu
10-11 xmaccos,
cucTeMaTu3anus
3HaHuii: "BekTopbl
B MpocTpaHcTre"

89

Oo6o0maromiee
noBtopenue 11
HOHATUH U METOIOB
Kypca TeoMeTpuu
10-11 kmnaccos,




CUCTEMaTu3aliuAa
3HaHui: "O0beM
MHOTOTpaHHUKa"

90

Oo6o6maromee
noBropenue 11
MOHATHHA U METOJ0B
Kypca TeoMeTpuu
10-11 xmaccos,
CHCTEMAaTU3alus
3HaHui: "O0beM
MHOrOrpaHHuKa"

91

Oo6o0maromiee
noBtopenue 11
HOHATUH U METOIOB
Kypca TeoMeTpuu
10-11 kmnaccos,
CHCTEMAaTHU3alHs
sHanuii: "Ilnomanu
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX

TEI

92

Oo6ob6maromee
noBropenue 11
MOHATHHA U METO0B
Kypca reOMeTpUm
10-11 xmaccos,
CHCTEeMaTH3aIs
sgagui: "Thnomann
MMOBEPXHOCTH U




00BEMBI KPYTIIBIX

TEI

93

Htorosas
KOHTPOJIbHAS
pabora

94

Hrorosas
KOHTPOJIbHAS
pabora

95

[ToBTOpEHUE,
0000111eHE 1
CHCTEMAaTU3alus
3HaHWUH

96

Uctopus pazsutus
CTEPEOMETPUH KAK
HAyKH U €€ POJIb B
pa3BUTUHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

https://obrazovanie-gid.ru/dokumentaciya/istoriya-
razvitiya-stereometrii-kratko.html

97

Ucrtopus pazsutus
CTEPEOMETPUU KaAK
HayKHU U €€ pojb B
pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus passurus




CTEPEOMETPUHU KAK
HAyKH U €€ POJIb B
pa3BUTUHU
COBPEMEHHBIX
WHKEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Ucrtopus pazsutus
CTEPEOMETPUU KAK
HAyKH U €€ POJIb B
pa3BuTHHA
COBPEMEHHBIX
HWHXXCHCPHBIX U
KOMIIBIOTCPHBIX
TEXHOJIOTHI

100

Hcropus pasButus
CTEPEOMETPUU KAK
HayKHU U €€ poib B
pa3BUTUU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus passutus
CTEPEOMETPUH KaK
HAyKH U €€ POJIb B
pa3BUTHU
COBPEMEHHBIX
VUH)KEHEPHBIX U




KOMHBIOTepHBIX
TEXHOJIOTUN

102

Hcropus passutus
CTEPEOMETPUU KAK
HayKHU U €€ pojb B
pa3BUTUU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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