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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  HU3YyYEHUU
00y4aroIMMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELICHUU N€OMETPUYECKHUX
3a1a4, yMEHUE BBIABUIaTb U ONPOBEpPrarb TIMIOTE3bl HENOCPEICTBEHHO
VCIIOJIB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O 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
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MAaTEMAaTHKH.

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

paclIMpeHNe MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMHUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MATEMAaTHYE€CKUX MOJENSX, MO3BOJISIIOUIMX ONUCHIBATH M HM3ydaTb
pa3HbIE SBJICHUS OKPYKAOLIErO0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CrepeomeTpus» yueOHOro Kypca reOMeTpuu;

(GopMUpOBaHHE  YMEHHUS  BJIAJIEThb ~ OCHOBHBIMM  HOHSTHSIMH 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;

(opMHUpOBaHNE YMEHHUS pPacllO3HAaBaTh Ha YepTexkax, MOJAENAX U B peabHOM
MUpE MHOTOTPaHHUMKHM M Teja BpallCHUs, 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 MAaTEMAaTHUUECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUHT
JEAYKTUBHBIX PACCYyKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUIEKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpEca K U3YUEHHUIO TEOMETPUH;

dbopmupoBanrue (PYHKITMOHAIEHONW 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,
«MHuororpanuukn», «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 COJIepkKaTEIbHBIM 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, pacnpeleNE€HHbIM MO TojJaM OOy4YeHHs, CTPYKTYpPHUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMITMAIBLHBIM BOIIPOCaM 00yYarouecs
oOpamjaiiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEIOBATENBHO U TOCTYNATENBHO, C
coOJTr0IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOUATh 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, oOecreunBas 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 pacnosiokeHrne 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 MIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl HAa IUIOCKOCTH: TETpajap, NapajuleNenumnen,
MMOCTPOCHUE CEUYCHUM.

[lepneHAMKYISPHOCTD IPSIMOUM U INIOCKOCTH: MEPIIEHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOHU
IIEPIIECHIUKYJIIPHOU IIJIOCKOCTH. OpTtoroHajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  ILNIOCKOCTb.
[lepneHAUKYISAPHOCT  IUIOCKOCTEW: MPU3HAK  IEPHEHAMKYJIAPHOCTH  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. CBoWcTBa 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: OKTAadp,
JNOAECKAdIP U UKOCAIP.

Bbluucienue 537eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHalIH, YIJIbl.
[Tnomans OOKOBOM TOBEPXHOCTH MW TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBIL
[Tnomans OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH MPABHIBHON MHUPAMUIBI,
TEOpEMA O TUIOLIAAN YCEUEHHON TUPaMU/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, MJMHA HEHYJIEBOTO
BEKTOpA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpaA 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  BeKkTopaMm. 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: IWIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKasi MOBEPXHOCTH,
chepudeckas TMOBEPXHOCTh, OOpasyrolmue moBepxHocTed. Tenma BpaleHHUS:
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 MHOTOTpaHHHKOB. [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 NUIMHAPA, KOHyCa, TUIomanas chepbl U €€ JacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALIEHUSI: CEUYEHUS IUITUHIpa
(mapayuielbHO YW TNEPHEHAMKYJISAPHO OCH), CEYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHHUS
CEUYEHUI: 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. KoopauHatel BekTopa. PasnoxxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPH PEIICHUH 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 CUMMETpPUS, 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 O0YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUIHCKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIEAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) maTpMoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMAaTUYECKON HIKOJIBI,
UCIOJb30BaHUE D3THUX JOCTIKEHHUH B JAPYTrUX HayKax, TEXHOJOTHsX, cepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o 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 BOCIUTAHME:

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

6) Tpy10oBOE 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 MaTeMaTHYECKOU HaITpaBJICHHOCTH,

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYphl, TOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATbHON
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
Ha TIPUMCHCHHC MATCMATHUYCCKUX 3HAHUU IJis1 pCHICHHA 3aaad B o0iacTu
OKpY>Kalollle Ccpefpl, MIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOMXHBIX
MOCJIE/ICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeJOBEYECKOM esTENbHOCTH, STaroB €€
pPa3BUTUS. W 3HAUYMMOCTU JUISI Pa3BUTUS LMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKM M 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:

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

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOPA3OBBIBATH  CYKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, MpeAsiaratb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W IPOTUBOPEUHI;

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

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

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HauOoJiee TMOAXOASAIMMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciieqoBarebLCKHe 1eHCTBUA:



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

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SIBICHUSIMH, POLIECCAMU;

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

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

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh eUIUTH WHGOPMAIMY, 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 3pPCHUS 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,
npoOJeMBbl, pelaeMol 3a7add, 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,

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTAa, HCCIICOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3EHTAIlUA U 0COOEHHOCTEH ayIUTOPHH.

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,
BHOCHTHh KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpU pemieHuH Y4YeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOU
JeSTEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pachpenesiTh
BUIBl PpaboOT, OOTOBapHUBATHCS, OOCYXAATh TNPOIECC 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 KPUTEPUIM, 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 KJIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO oONEpUPOBATh 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 JACUCTBUS HAJl BEKTOPaMU;

e pemarh 3a4a4dM HAa JOKA3aTEIbCTBO MAaTEMaTUYECKUX OTHOIICHUH U
HAXOXKJECHUE TIE€OMETPUYECKUX BEJIMYUH, IPUMEHAS 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
Ipolecce IOMCKAa PpEeIIeHUs MaTeMaTH4ecku  CcHOopMyIMpOBaHHOU
npo0JIeMbl, MOJEIUPOBATh pEalbHbIE CHUTyallUM Ha SI3bIKE T€OMETPUH,
MCCIIE0BATh ITOCTPOCHHBIE MOJEIN C MCIIOJIb30BAHUEM I€OMETPUUYECKUX
NOHSATUNA M TEOpEeM, ammapara anreOpbl, peliaTth MPaKTUYECKUE 3a1ayi,
CBS3aHHBIC C HAXO0XKJICHUEM 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, OOBICHATH CIIOCOOBI
MOJTyYEHUS;

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

pacrmo3HaBaTh Tela BpalleHus (UMIUHAp, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYSHHS T BPALLECHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUMCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOIIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJI BpAILIECHUS,
TeOMETPUUECKUX 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;

n3o0paxkaTb 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 pUCYHKaAX;

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 MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 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  IEPEHOCE, UEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
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€OMETPUUYECKUE 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  IpPOLIECCE IOUCKA  PELICHUS
MaTeMaTH4ecKu  CPOpMYyIMpPOBAHHOM  MPOOJIEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C MCIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATUH U  TEOpEM,
anmapata anreOppl, pemaTrb MNpPAKTUYECKUE 3a7aud, CBS3aHHBIE C
HAXO0KJIEHUEM T'€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommecreo sacon daekTpoHHbIe (LU(pPOBHIE)
n/n NMPOrpamMMbl Bcero Konrpoarbie o0pa3oBaTe/IbHbIE peCypChl
padoThI
1 BBeznenue B ctepeoMeTpuro 23 1
) B3anMHOe pacniosiokeHue NpsIMbIX B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepneHz[mEynﬂpHOCTb MPSIMBIX U 25
IUIOCKOCTEHN B MPOCTPAHCTBE
VYrabl 1 pacCTOSTHUS 16 1
MHororpaHHuKu 7 1
BexkTtops! B mpocTpaHcTBE 12
g HOBTOE)eHHe, 0000IIIeHNE U CHCTEMATH3AIIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6




11 KJIACC

KoygudecTBO yacoB
HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LU(pPOBHIE)
Ne ni/mn KonTtpoabHbie
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoThI
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpEeHmE, 0600IICHUE 1 15 1
cUCTeMaTH3alus 3HaHU!
3 O0BEéM MHOTOTpAaHHUKA 17 1
4 Tena BpameHnus 24 1
5 [Tnomaan MOBEPXHOCTH U OOBEMBI 9 1
KPYTJIbIX TEJ
6 JBrxenus 5 1
7 [ToBTOpEeHME, 0000IICHNE 1 17 )
cUCTEeMaTH3alus 3HaHU!
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne ni/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

Jara nzydyenus

npuMeYaHue

OcHOBHBIE TpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, TapaJIJIeIbHBIX
IPSMBIX (OTPE3KOB), CEPEIMHBI OTpe3Ka

[ToHsTHS CTEepeOMETPUH: TOYKA, TPSMa,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHbBIE
npaBuiia H300paKEHUS Ha PUCYHKE
IJIOCKOCTH, IMapaJUICIIbHBIX MPAMbBIX
(OTpe3KoB), cepeIuHbI OTPE3Ka

[TonsTHSA: nepecekarolyecs MIOCKOCTH,
nepeceKaroIuecs npsmas 1 MiIocKoCTh;
HOJIyTIPOCTPAHCTBO

[ToHsATHS: TIEepeceKaroIuecs MIOCKOCTH,
NIepECEKAIOIINECs MPsMasi U TUIOCKOCTH;
HIOJTYIIPOCTPAHCTBO

MHororpanHuKH, H300paskeHue
IPOCTEHIINX MMPOCTPAHCTBEHHBIX (QUTYp,
HECYIIECTBYIONINX 00BEKTOB

MHororpanHuKH, H300paskeHe
POCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00HEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U NIEPBHIE
cieactBus u3 HUX. CrocoObl 3a1aHus
IPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnid MIpaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Uepe3 ux
pébpa. M3o0pakeHue nepecedeHus
IIOJIY4EHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HbBIMU IIBETaMHU

11

N300pakeHne ceueHnid MIpaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIE TPOXOAAT Yepe3 X
pébpa. M3o0pakeHue nepecedeHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOECHHBIX CEYEHUN
Pa3HBIMH LIBETAMU

12

N3obpakenue ceueHuil nmupamMusl, Kyoa
U TIPU3MBI, KOTOPbIE TPOXOAAT Yepe3 X
pébpa. M3o0pakeHue nepecedeHus
IIOJIY4EHHBIX IIJIOCKOCTEM.
PackpaiBanue noCTpOCHHBIX CEUYECHHI
Pa3HbIMH LIBETAMU

13

N3o6pakenune ceueHuil nmupamMusl, Kyoa
U IIPU3MBI, KOTOPEIE MPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHue nepecedeHus
MOJTYYEHHBIX IIOCKOCTEM.
PackpaimmBanue NoCTpOCHHBIX CEUYECHHI
Pa3HbIMH LIBETAMU




14

MerTton cieoB 11l HOCTPOEHUS CEUEHU I

15

Merton cnenoB sl TOCTPOSHUS CEUCHUH.
CBolicTBa nIepece4eHni MPSAMBIX U
IJIOCKOCTEH

16

Merton cnenoB sl TOCTPOEHUS CEUCHUH.
CBolicTBa IepeceyeHU MPSIMbIX U
IIOCKOCTEH

17

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEepTEKEW U 3aIlluCh 11aroB
MOCTPOCHUS

18

[TocTpoenwne ceyenwnii B mupamuie, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEH 1 3aIUCh [1aroB
TIOCTPOCHHSI

19

[MocTpoeHue ceuenuii B mupamuse, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YePTEXKEH U 3aIKCh I1aroB
HOCTPOCHHUSI

20

IMocTpoeHue cedenuii B mupamuse, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTex(ef/'I M 3aI1MCh 11aroB
HOCTPOCHHUSI

21

[ToBTOpenue nnanumerpun: Teopema o
PONOPLMOHATBHBIX 0Tpe3kax. [Tomodue
TPEYTOJILHUKOB

22

[ToBTOpeHue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHIX HA




BBIHOCHBIX 4yepTexax. Mcropus pa3Butus
IUTAHUMETPHUH U CTEPEOMETPUU

23

KonTponpHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsmMbIx B
npoctpancTBe. CKpenuBaronmecs
npsimble. [Ipu3HaKu CKperuBaomuxcs
npsimbIxX. [lapanenbHble npsMele B
IIPOCTPAHCTBE

25

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI MapajieIbHON
JTAaHHOW MPSIMOM, TPOXOALIEH Yepes
TOYKY IIPOCTPAHCTBA U HE JIEKaIEH Ha
JlaHHOM TpsiMoii. JIeMMa 0 nepeceueHnn
napauieIbHbIX MPSAMBIX IIOCKOCTHIO

26

[TapannensHOCTh Tpex NmpsiMbIX. Teopema
0 TpEX MmapajuIeNbHBIX NpsAMbIX. Teopema
0 CKpCHIMBAIOIIUXCA MPAMBIX

27

[TapannensHOE MPOESKTHUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. 300paxeHne pa3HbIX
¢uryp B mapayuieabHON MPOEKIUN

28

[lenTpanbHas MpoOEKIMsA. YTOII ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOI
MEXy PSIMBIMHU

29

3amayu Ha JJOKa3aTeabCTBO U
HCCIICIOBAHNE, CBSI3aHHBIC C
PacCIoJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE




30

[ToHATHS: mapauIeIbHOCTD NPSAMON U
IUIOCKOCTH B NpocTpaHcTse. [Ipu3Hak
NapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSMOU U
IUIOCKOCTH

31

I'eoMeTpuueckue 3aaun Ha BEIYMCICHHE
U JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapauIeIbHOCTHIO MPSAMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoenue ceueHus, NIPOXOAALIETO
yepe3 JaHHYIO NPSAMYIO Ha YEPTEXKE U
MapajuleIbHOTO IpYyroi npsamoi. Pacuér
OTHOILUEHUN

33

[TapannenbHas npoexuusi, IPUMEHEHHE
JUTSI TIOCTPOCHMS CEUSHUH Ky0a u
napayuenenunena. CBoicTaa
napajuieJienune1a u Ipu3Mbl

34

[TapamnensHble iockocTy. [IpusHaku
[apaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTH,
MIPOXOIALLIEH Yepe3 TOUKY, HE
MIPUHAJICKALLYIO TAaHHOU TJIOCKOCTH U
CJIEACTBHUS U3 HEE

36

CBolicTBa napauiesIbHBIX INIOCKOCTEMR: O
NapaJyIEIbHOCTH NPSMBIX IIEPECEUCHUS
MIPU NIEPECEUCHUHN JIBYX MapauIeIbHBIX
IJIOCKOCTEN TPEThEN

37

CBoiicTBa mapaylIeIbHBIX TIOCKOCTEH: 00




OTPEC3KaxX NapaJICIbHBIX IMMPSAMBIX,
3aKITIOYEHHBIX MEX/TY MapauIeIbHBIMU
IUTOCKOCTSIMH; O TIEPECEUCHHUH TIPSIMOIA C
JBYMSI TIApAIJICITEHBIMU TUTOCKOCTSIMH

38

[ToBropenue: Teopema ITugaropa Ha
TUIOCKOCTH

39

IToBTOpPEHME: TPUTOHOMETPHUS
IPSAMOYTOJIBHOI'O TPEYTOJIbHUKA

40

CgoiicTBa Ky0a v MPSMOYTOIBHOTO
napasuiesenumnena

41

Brruncnenue JIMH OTPE3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuIeIeIuIe e

42

[leprieHAMKYISIPHOCTD MPAMOU 1
mirockoctu. [Ipusnak
NEePHEHAUKYISIPHOCTH IPSIMOU 1
MJIOCKOCTH

43

[leprieHAMKYISIPHOCTD MPAMOU 1
mockoctu. [Ipu3Hak
NEPHEHIUKYIISIPHOCTU IIPIMOHN U
MJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOIAILEH
4yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHAUKYJIAPHON K INIOCKOCTH

45

[110CcKOCTH U TepIEHAUKYISIPHBIE UM
IpsiIMble B MHOTOTpaHHHUKAX

46

[ImockocTH U NEPHEHAUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX




47

[lepnenauKymnsip 1 HaKJIOHHAS.
[TocTpoeHne nepneHauKyIspa U3 TOYKH
Ha IPSAMYIO

48

[lepnieHauKymsAp ¥ HAKIIOHHAS.
[TocTpoeHue neprneHuKynsapa U3 TOYKU

Ha IIPSIMYIO0

49

Teopema o TpEX mepreHIUKYIIpax
(mpsimast u oOpaTHast)

50

Teopema o TpEX mepreHAUKYIIpax
(mpsimast u oOpaTHast)

51

Yron Mexay CKpeluBarIIMUC
PSIMBIMU

52

[Touck neprneHIuKYISIPHBIX TPSIMBIX C
IIOMOIIBIO IIEPIIEHIUKYIIAPHBIX
IJIOCKOCTEN

53

OproroHaibHOE MPOESKTUPOBAHHE

54

[Moctpoenue ceuenuii kyba, mpU3MBbI,
IIPaBUIILHOM MUPAMUJBI C IIOMOLIBIO
OPTOTOHAJILHOU IIPOEKIUU

55

[Moctpoenue ceuenuii kyba, mpU3MBbI,
IIPaBUIILHOM MUPAMUJIBI C IIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIUU

56

CuMMeTpus B IPOCTPAHCTBE
OTHOCHUTEIIbHO MIockocTu. [lnockoctu
CUMMETPUN B MHOTOT'PaHHUKAX

57

[Ipr3Hak nepneHIuKyISpHOCTH TPSIMOM
U TUIOCKOCTH KaK CIIEZICTBHE CHUMMETPHUH

58

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér




paCCTOSIHI/II\/'I OT TOYKH JO IIIIOCKOCTH

59

[IpaBriibHBIE MHOTOTPAaHHUKH. Pacuér
paccTOsTHUM OT TOYKHU JI0 TUIOCKOCTH

60

CniocoObl OyCTUTh NEPIIEHANKYISPHIL:
CUMMETpPHUS, CABUT TOYKHU IO
napasuieIbHON MPAMON

61

CnBur no HenapaienbHON IPSIMOH,
W3MEHEHUE PACCTOSHUI

62

KonTtponpHas padora "B3aumnoe
PACIIOJIOKCHUC TTPAMBIX U IJIOCKOCTEH B
npocTpascTae”

63

[ToBTOpEHME: yron Mexay IpsSMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YOI MEKTY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckrie METObI BBIUYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

66

JIByrpansbiii yroa. CBOMCTBO JTMHEWHBIX
YIJIOB ABYTPAHHOTIO yria

67

[TepnenauKyIsIpHBIE TIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHINKYISIPHBIX
IJIOCKOCTEN

68

[Tpu3Hak neprneHIuKyISpHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMOr




MepEeCeUeHHUs IBYX TIOCKOCTEN
NEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyronbpHBII Mapauienenunesn; Kyo;
U3MEPEHMs], CBOUCTBA IPAMOYTOJIbHOTO
napajuieienunena

70

Teopema o0 rraroHaIM MPSIMOYTOIBLHOTO
napajuiejenumnesa u CIeCTBUE U3 Heé

71

CrepeoMeTpHuuecKkre U MpUKIIaTHbIE
3aJ]a4ui, CBA3aHHbBIE CO B3AUMHBIM
PacmoJI0KEeHUEM MPSMBIX U TNIOCKOCTH

72

[loBTOpEHME: CKpelMBarOIecs IPsIMBbIE,
napajuleJIbHbIE IJIOCKOCTH B
CTaHJAPTHBIX MHOTOTPaHHHKAX

73

[Tapa mapayenpHbIX IJIOCKOCTEN Ha
CKPEILMBAOUIUXCS MPAMBIX, PACCTOSHUE
ME¥K]1y CKPEILIMBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYALUSAX

74

PaccrostHre OT TOUKH /10 MIIOCKOCTH,
paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH

75

Brrunciienue paccTossHUN MEXKIY
CKPEIIUBAIOIIUMHUCS MPSMBIMU C
MOMOIUIbIO IEPTIEHIUKYISIPHOM
IJIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JIs
TpexrpanHbixX yrioB. Teopema I[Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yTia

77

DneMeHTHI ChepUIeCKOil TeOMETPUH:




reoIe3NYEeCKUE JTNHUU Ha 3eMIIE

KontponbHas padora "Yrisl u

78 | 1
paccTosiHus

79 CucreMaTu3anus 3HaHUH |
"MHOrOrpaHHUK M €ro 3JI€MEHTHI"

20 [Iupamupa. Buasl nupamun. [paBuiibHas 1
nupamua

21 [Tpusma. Ilpsimast u HaKJIOHHAS] TPU3MBI. |
IIpaBunbHas npusma

%) [Ipsimoit napamnenenunen, |
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo

23 Brinykibie MHOrOrpanHuku. Teopema )
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Oiinepa. IIpaBunpHbIe 1 1
MOJIYyITPaBUJIbHBIE MHOTOI'PaHHUKHU

85 KontponbHas padora "MHororpaHHUKH" 1

26 [TonsaTHe BEKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 Cymma BEeKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuno napaenenunena 1

90 YMHOXEHHE BEKTOpa HA YHCIIO 1
Paznoxenue BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIeXKAIlUX B OJJHOU 1
MJIOCKOCTH

92 CxansgpHoe Mpou3Be/ICHUE 1




93 Brruncnenue yria Mex1y BEKTOpaMu B 1
IPOCTPAHCTBE
94 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1
95 [Ipocreiimume 3a1a4u ¢ BEKTOpaMH 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimume 3a1a4n ¢ BEKTOpaMH 1
98 O06o001IeHre U cUCTeMaTU3alus 3HaHUN 1
99 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN 1
100 Hrorosast kKoHTpOJIbHASA paboTa 1
101 Hroroas koHTpoOabHAs paboTa 1
102 O06o01IeHre U cucTeMaTU3alus 3HaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanuyecTBO 4acos

Ne o/ Tema ypoka Jara nuzyyeHus npuMevyaHue
Bcero

[ToBTOpenue Temol "KooparHaTel

1 BEKTOpA Ha IJIOCKOCTH U B 1 03.09.2024
npoctpaHcrae”

) [ToBTOpEHME TEMBI CKaJ;I'ﬂpHOG 1 03.09.2024
IIPOU3BEICHNE BEKTOPOB

3 IToBTrOpenue Temsl ""BerunciieHue yfna 1 04.09.2024
MEXy BEKTOPaMH B IIPOCTPAHCTBE

4 HOBTOpeHI/IGi TEMBI YPaBHeHI/I”e [IPSIMOW, 1 10.09.2024
IIPOXOALIEH uepe3 1B€ TOUKU

5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1 10.09.2024
YPaBHEHHE IUIOCKOCTH B OTPE3KaxX

6 YpaBHEHHE IIIIOCKOCTH, HOPMAJlb, ] 11.09.2024
YpaBHEHHE IIJIOCKOCTH B OTPE3Kax

7 BexTopHoe npousBeneHue 1 17.09.2024

2 JIuneiHble HEPABEHCTBA, JINHEHHOE 1 17.09.2004
IIPOrPaMMHUPOBAHHE

9 JIuneitHble HEpAaBEHCTBA, JIMHEHHOE 1 18.09.2024
IIPOrpaMMUpPOBaHHE

10 AHanuTHYeCKre METOBI pacuéra yria | 24.09.2004
MEXy NPSAMBIMH B MHOI'OTPaHHHKAX

1 AHanuTHYecKrue METOJbI pacuéra yria | 24.09.2004
MEXY IUNIOCKOCTSIMA B MHOTOI'PaHHUKAX

12 @dopmysa pacCTOSIHUSI OT TOUKH J10 1 75.09.2024

IJIOCKOCTH B KOOpAWHATaxX




13

Haxoxaenne paccTosHUI OT TOYKHU 10
TIJIOCKOCTH B KyOe

01.10.2024

14

HaxoxzaeHue paccTossHUi OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIIbHOW NTUpaMHIE

01.10.2024

15

KontponbHas pabota "AHamuTuyeckas
reomerpus”

02.10.2024

16

CeueHnst MHOTOI'PaHHUKOB:
CTaHJAPTHBIE MHOTOTPAHHUKHU

08.10.2024

17

CeueHus MHOT'OT'PpaHHUKOB: MCTOQ
CJICI0B

08.10.2024

18

CeueHusi MHOTOIPaHHUKOB:
CTaHJIapTHbIE TNIOCKOCTH, IEPECEUCHUS
MPSAMBIX U ITIOCKOCTEH

09.10.2024

19

[TapajutenpHbIe NpSAMBbIE U IIJIOCKOCTH:
NapajuleIbHbIE CEYEHUS

15.10.2024

20

[TapajutenpHbIe NPSMBbIE U IIIIOCKOCTH:
pacy€T OTHOLIEHUI

15.10.2024

21

[TapannensHbIe MPSIMBIC U TITIOCKOCTH:
YTJIBI MEXTY CKPEITUBAIOIIMHUCS
MPSIMBIMU

16.10.2024

22

[leprnieH UK yNsSIpHBIE IPSMBIE U
IJIOCKOCTH: CTaHJIapTHBIE Maphbl
MEPIEeHIUKYISAPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB

22.10.2024

23

IlepnieHIUKyNsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
HEPICHIUKYIIApax

22.10.2024

24

IlepnenuKynsipHbIC IPSAMBIE U

23.10.2024




IIJIOCKOCTHU: BBIYMUCJIICHHUA OJIMH B
MHOTI'OrpaHHUKax

25

IToBTOpeHue: omanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI IS
Iomaaen, cooopaxeHust moao0us

05.11.2024

26

[ToBTOpEHME: TIOMAaAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIs
Iomaaen, cooopaxeHust moao0ous

05.11.2024

27

[ToBTOpEHMeE: Tomaan
MHOTOYTOJLHUKOB, (POPMYJIBI JJIS
TJI0IAIeH, COOOPaKEHUSI TIOT0OMS

06.11.2024

28

[Inomanu ce4eHrnii MHOTOI'PaHHUKOB:
IUIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOA00US

12.11.2024

29

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS

12.11.2024

30

Kontponbnas padota "[loBTopenue:
MHOT'OTPaHHHUKH, CEUYEHUS
MHOTOTPaHHHUKOB"

13.11.2024

31

006bEM Tena. O6beM MPSIMOYTOIBLHOTO
napauiesienurmnesa

19.11.2024

32

3anaun 00 yaABOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPUCEKIIUH yTiia

19.11.2024

33

CtepeoMeTpHUYecKHe 3a/1a4H, CBSI3aHHbIC
¢ 00bEMOM IPSMOYTOJILHOTO
napaJuiesnenurnena

20.11.2024

34

[Ipuknagublie 3a1a4n, CBI3aHHBIC C

26.11.2024




BbIYUCIIEHHEM 00BbEMa IPSIMOYTOJIBHOTO
napajuieienunena

35

OO0BEM npsIMOIt TPU3MBI

26.11.2024

36

CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB MPSMOi
MIPU3MBI

27.11.2024

37

[TpuknanHble 3a1a4M, CBSI3aHHBIC C
00BEMOM TIPSIMON MPU3MBI

03.12.2024

38

Brruucnienne 06EMOB Tell C TOMOIIIBIO
ornpenenéHHoro uHTerpana. O0bpEM
HAKJIOHHOH IPU3MBbI

03.12.2024

39

Brrauciienne 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
nupaMubl

04.12.2024

40

dopmyna 00bEMa TUPAMUIBI.
OTHo1IeHHE 00BEMOB TUPAMHUJT C OOIIIUM
YTJII0M

10.12.2024

41

dopmyna 00bEMa MUPaAMUIBL.
OTtHomeHue 06beMOB MUPAMUJL C OOIIUM
yTJIOM

10.12.2024

42

CtepeoMeTpHUYecKHe 3a/1a4H, CBSI3aHHbIC
¢ 00béMaMy HAaKIIOHHON MPU3MBI

11.12.2024

43

CrepeoMeTpHUYECKUE 33]1a4H, CBI3aHHbBIC
¢ 00BEMaMU MUPAMU/TBI

17.12.2024

44

[Mpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

17.12.2024

45

[Mpuknanueie 3ana4un mo Teme "OOBEMBI

18.12.2024




Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMHUIBI

[Ipumenenne 00bEMOB. Brruncnenue

46 24.12.2024
paccTosiHusA A0 INIOCKOCTH
47 KontponbHas p2'1'60Ta "O0BEM 24122004
MHOT'OTpaHHUKA
[MunuHapuyeckas MOBEPXHOCTb,
48 o0pa3yroIne UIHHIPHIECKON 25.12.2024
MTOBEPXHOCTHU
49 Hunuaap. [IpsMoit KpyroBou HUIMHAP.
[Inomjanp MOBEPXHOCTH LUIMHpA
50 Konunyeckas noBepXHOCTh, 00pazyroriue
KOHUYECKOM moBepxHOCcTH. KoHyc
51 Ceuenue KoHyca MJIOCKOCTHIO,
NapajuIeIbHOM MIIOCKOCTH OCHOBAHUS
5 Yceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB
53 [Tnomaae 60KOBOI MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTU KOHYCA
54 [Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOYM ITOBEPXHOCTH KOHYCa
CrepeomeTpHuueckue 3aauu Ha
55 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUU LUIUHAPA,
KOHyca
CrepeomeTpHuueckme 3aauu Ha
56 J0KA3aTesIbCTBO U BBIYHCIICHHE,

IIOCTPOECHUEM CEYEHUU LUIUHAPA,
KOHYyCa




57

HpI/IKJIaI[HHG 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

[Tepecedenue cdepsl U mapa ¢
ockocThlo. Kacanwue mapa u cdepsl
TUTOCKOCTHIO. Bu m m300pakeHue mapa

61

[Tepeceuenue ceps! 1 mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n300pakenue mapa

62

VYpasuenue cheprl. [Lnomans chepst u
e€ vacren

63

Cummerpus chepsl u mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBHIYHCIICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOCHHUEM UX CEYCHHH ITOCKOCTHIO

65

CrepeoMeTpHyecKHe 3a1a9i Ha
J0Ka3aTCiIbCTBO U BBHIYHCIICHUC,
CBsI3aHHBIE CO c(epoii U mapom,
MOCTPOCHUEM MX CEYCHUI TIOCKOCTBIO

66

[TpuknagHbIe 3a7a9H, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYMCIICHUS B OKPY)KHOCTH,
CTaHJapTHBIC TTO00US

68

Paznmuunsie KOM6I/IHaI_[I/II/I TCJI BpalllCHUSA




U MHOTOTpaHHUKOB

69

3agaum o Teme ""Tena U MOBEpXHOCTH
BpauieHus"

70

3agaum o Teme ""Tena U TOBEpXHOCTH
BpaieHus"

71

KonrponsHas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

06beém mumrHapa. Teopema 06 00bEMe
HpSIMOI‘O I_II/IJ'II/IHI[pa

73

Brrauciienne 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHYycCa

74

[Tnowaau OOKOBOU U MOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJauu, CBI3aHHbIC
C BBIYHMCIIEHHEM 00BEMOB IIMIUHAPA,
KOHYCa

76

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Y IUIONIA U TOBEpXHOCTEN Ten"

77

OO0BEM TIapa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
chepsl. CTepeoMeTpuUeCKUe 3aa4u,
CBSI3aHHBIE C BHIYKMCIIEHHEM 00BEMOB
apa, mapoBOTr0 CETMEHTa U IapOBOT0
CEeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C O0BEMOM T1apa 1
momaasio chepbl. COOTHOMICHUS




Me)KZ[y I1omaasiMmnu HOBerHOCTefI nu
00BEMaMM TOTOOHBIX TEJT

79

[Tono6HbIE TeNa B MPOCTPAHCTBE.
N3menenne 00nEMa mpu mo100uu.
CrepeoMeTpHuuecKue 3aa4u, CBSI3aHHbBIE
C BBIYHMCIIEHHEM 00BEMOB TET U
TJIOIaZeH TOBEPXHOCTEN

80

KonTponbnas padota "[1nomamu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Ten"

81

JIBM>KeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBUKeHUS U PAaBEHCTBO
¢buryp. O6mme CBOMCTBA ABUKEHUN

82

Buapl nBuxkeHnil: napamienbHbII
MepPEHOC, IIEHTPaIbHAs CHMMETPHS,
3epKabHAasi CHMMETPHSI, TOBOPOT BOKPYT
NpAMOi

83

[TpeobpaszoBanus nmomxoowus. [Ipsmas u
chepa Diinepa

84

I'eomeTpuueckue 3amaun Ha
MPUMCHCHUC IBUIKCHUS

85

Kontponbnas padota "BekTops B
npocTtpaHcTae"

86

O6o06maromiee nosropenue 11 noustuit
1 MeTOoJI0B Kypca reomerpun 1011
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapayienbHOCTh TPSMBIX U
IJTOCKOCTEH B MpoCcTpaHcTBE"

87

O6o06maromiee nosropenue 11 nousTuit




1 MeTo0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTBe"

88

O6o06maromiee nosropenue 11 nousTuit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3allNs 3HAHHUH:
"BekTopsbl B mpocTpaHcTBe"

&9

O6o06maromee nosropenue 11 nousTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allNs 3HAHHUH:
"O6beM MHOTOrpaHHUKa"

90

O6o0maromee moTopenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUH:
"O6beM MHOTOrpaHHuKa"

91

O6o6maromee moBTopenue 11 moHsTHI
1 MeTOoJI0B Kypca reometrpuu 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIH:
"ITnomaau MOBEPXHOCTH U OOBEMBI
KpyIJbIX Ten"

92

O6o0maromiee moBTopenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUH:
"ITnomaayu MOBEPXHOCTH U OOBEMBI
KpyIJbIX Ten"

93

HroroBast koHTpOIBHAS paboTa

94

HToroBast KOHTpOJIbHAs paboTa

95

[ToBTOpeHme, 0600mIEeHNE U




cucTeMaTH3anus 3HaHUU

96

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

97

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU " €€ POJIb B pA3BUTUU
COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU " €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

102

Hcropus pa3sBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

['eomeTpust 10-11 (6a30BbIit u yriayOneHHbll ypoBeHb)JI.C.ATanacsaH u np.,

"IIpocBemenune" Mocksa,2024

METOINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
Metoandeckoe nocooue k yueonuky ['eomerpust 10-11(6a30Bb1i 1 yriyOJICHHBIHN
ypoBHH), K yueoHuky JI.C.Atanacsina,B.®.byty3oBa u ap. "lIpocBenienue",

MockBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://infourok.ru/

JIOKYMEHT MNOAMUCAH
SNEKTPOHHOW NOAMUCHIO

CepTudukat: 1C6F5978360E2846A8E213DA28A71F77
Bnapeneuy: Tpewanos Muxaun EBreHbeBuY
[HenctauteneH: ¢ 02.09.2024 fo 26.11.2025
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