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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHusl, Tak Kak 0OECIIeYnBAET BO3MOKHOCTh U3yU€HUs TUCLUUIUIMH
€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 NPU PELICHUU N€OMETPUYECKHUX
3a1a4, yMEHUE BBIABUIaTb U ONPOBEpPrarb TIMIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, 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 YIIyOJEHHOM YpOBHE,
paCIIMPSIONINMH U YCUIUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHNEe MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYyJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3H 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 no pasaeiny
«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 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 U3YUEHHUIO TEOMETPUH;

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 «['eoMerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M MIOCKOCTU B  MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdhopmymnupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
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, 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 MOCJIEIOBATENBHO U TOCTYNATENBHO, C
coOJTr0/IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYaroIMXCs, PACHIUpsIs U yrayomsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4eHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

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

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 IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
IapajulesibHble M CKpelMBaromuecs npsMmble. [Ipu3Hakum cxpemuBaromuxcs
npsmeIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B POCTPAHCTBE: 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 COHAMPABIEHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSMBIMH B IPOCTpaHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEHN. 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 MNpsIMOU
IIEPIIECHIUKYJIIPHOU IIJIOCKOCTH. OpTtoroHajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  ILNIOCKOCTb.
[lepneHAUKYJISAPHOCT  IUIOCKOCTEW: MNpPHU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
II0CKOCTEN. Teopema o TpEX NEPHEHIUKYISPax.

Yrael 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 MHUPAMUIBI,
TEOpEMA O TUIOLIAN YCEUEHHON TMPaMU/IbI.

CumMmeTpuss B NOPOCTPAHCTBE. DIIEMEHTbl CHUMMETPUM  IMPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJienunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IIPABUIIBHOU
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 BBIUATAHHE 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,



OMMCAHHOTO OKOJO c¢epbl, cdepbl, BIMUCAHHON 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 € UCTHOJIb30BAHUEM 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 KOOpAWHAT B IpocTpancTBe. KoopauHatel BekTopa. PasnoxxeHue 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,
NpoIEAYp 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
MPOIUIOMY 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 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(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATH 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 peann30BbIBATH COOCTBEHHBIE KWU3HEHHbIEC ILIAHBI,
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, TNOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATbHON
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
Ha TIPUMCHCHHC MATCMATHUYCCKUX 3HAHUU IJi1T pCHICHHA 3aaad B o0iacTtu
OKpY>Kalollle Cpefpl, MIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIE/ICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeJOBEYECKOM JesTENbHOCTH, STaroB €€
pPa3BUTUS. W 3HAUYMMOCTU JUISI Pa3BUTUS LMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKM M MaTEeMaTHYECKOM KyJIbTYpPOM KakK CpEICTBOM IIO3HAHUSA MHDA,
TOTOBHOCTb OCYHICCTBJIATL IIPOCKTHYIO MW 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, OTHONIICHWA MEXIy TOHATHSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN 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 TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, MpeAsiaratb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W IPOTUBOPEUHI;

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

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH 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 KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOjeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBbEKTaMHU, SBICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (hOpMyTUpOBaTh OOOOLIEHUS W BBIBOJABI MO pe3ybTaTaM
NpOBENEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OLICHWBAaTh  JIOCTOBEPHOCTH
HIOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoOLlecca, 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, COIMOCTaBIATh 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
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,
BHOCHTHh 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.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpU pemieHuH Y4YeOHBIX 3a7a4, MPUHUMATh I€dh 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 MNPSIMOU 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 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 JACUCTBUS HAJl BEKTOPaMU;

e pewmarh 3a4a4dM HAa JOKA3aTEIbCTBO MAaTEMaTUYECKUX OTHOIIEHUH 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 PELICHUHU 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 PEAJIbHBIE 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, peliaTth MPaKTUYECKUE 3a1ayi,
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 IIMUIMHIPUYECKOM,
KOHHUYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHIATH 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 CPEPBI 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;

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, TMpeACTaBICHHYIO 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 MPSMbIMU
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 MHOTOTPAHHUKOB M TeJl BpallleHUus IpHU
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€OMETPUUYECKUE YTBEPKACHUS;

OPUMEHATh T€OMETPUYECKHE (aKThl IJISl 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;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  IIOJIyYCHHbIC  3HAaHMS  Ha  IIPaKTUKE:  CpPAaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJILHBIC CUTYAlMH, IPUMEHATh U3YYEHHBIC
NOHATUS, TEOPEMBI, CBOWCTBA B  IpOLIECCE IOUCKA  PELICHUS
MaTeMaTH4ecKu  CPOpPMYyIHMpPOBAHHOM  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 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/n

Tema ypoka

KoanuecTBOo 4acoB

KonTpoJuabHsbie

Bcero
padoThI

IIpakTH4eckune
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHOBHBIE TIpaBHJIa H300paKEHUS Ha
PHUCYHKE IIIOCKOCTH, TapaJlJIebHBIX
IPSAMBIX (OTPE3KOB), CEPEIMHBI OTpe3Ka

[ToHsTHS CTEpEOMETPHUH: TOYKA, TPSMa,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBuiia H300paKCHUS Ha PUCYHKE
IJIOCKOCTH, IMapaJICIIbHBIX MPAMbBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[MoHsATHS: TIEepeceKaroIuecs MIOCKOCTH,
NIepECEKAIOIINECs MPsiMasi U TUIOCKOCTH;
HIOJTYIIPOCTPAHCTBO

[NonsTHS: IEpeceKaroIuecs MIOCKOCTH,
NIepECEKAIOIINECs MPsiMasi U TUIOCKOCTH;
HIOJTYIIPOCTPAHCTBO

MHororpanHuKH, H300paskeHe
IPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIONINX 0OBEKTOB

MHororpanHuKH, H300paskeHe
IPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CrocoObl 3a1aHUA
HPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs IPSMBIX U TJIOCKOCTEH

10

N300pakeHne ceueHni MUpaMu/ibl, Ky0a u
MPU3MBI, KOTOPBIE TPOXOJAT Yepes3 uxX
pé6pa. N3o0paxeHue nepecedeHus
MOJYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX CEYEHUN Pa3HBIMU LIBETAMU

11

N300pakeHne ceUeH MUpaMu/Ibl, Ky0a u
MPU3MBI, KOTOPBIE TPOXOJAT Yepe3 uxX
pé6pa. N3o0paxeHue nepecedeHus
MOJTYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX CEYEHUN Pa3HBIMU LIBETAMU

12

N3o00pakeHne ceueHn MUpaMu/ibl, Ky0a u
MPU3MBI, KOTOPBIE TPOXOJAT Uepe3 uxX
pé6pa. N3o0paxeHue nepecedeHus
MOJYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAMU

13

N3o00pakeHne ceueHni MUpaMu/ibl, Ky0a u
MPU3MBI, KOTOPBIE TPOXOJAT Yepe3 uxX
pé6pa. N3o0paxeHue nepecedeHus
MOJYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAMU

14

Merton cneaoB sl TOCTPOSHUS CEUCHUH




15

Meron cieoB A1 MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHUul MPSIMbIX U
IIJIOCKOCTEMN

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHHI.
CBolicTBa nIepece4eHni MPSAMBIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTexceI‘/'I M 3aI1MCh 11aroB
MOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX qepTexceI‘/'I M 3aI1MCh 11aroB
MOCTPOEHUS

19

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

20

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEepPTEKEW U 3aIlluCh 11aroB
MOCTPOEHUS

21

[ToBTOpeHue mianumerpun: Teopema o
PONMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX YepTexax. Mcropus pa3Butus
IUTAHUMETPHUH U CTEPEOMETPUH




23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacrosioKeHue IpsIMbIX B
npocrpadcTBe. CKpeluBaroIuecs
npsimble. [Ipu3HaKy CKpeluBarommxcs
npsimbIxX. [lapanenbHble npsMele B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IIPSIMOM MapalIeIbHON
JAHHOM IIPSIMOM, NIPOXOALICH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsMoii. Jlemma o nepeceyeHun
MapaJuIEIbHBIX MPSAMBIX INTIOCKOCTHIO

26

[TapamiensHOCTB TpeX MpsiMbIX. Teopema o
TpEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPELIUBAIOIINXCS PAMBIX

27

[NapamiensHOE TPOEKTUPOBAHMUE.
OcHOBHBIE CBOWCTBA MapauIeIbHOTO
NpOeKTHpOBaHus. M300paxeHne pa3HbIxX
¢uryp B mapayuieabHON MPOEKIUN

28

[lenTpanbHas MpoOEKIMs. YTOII ¢
COHaIpaBJICHHBIMU CTOPOHAMU. VYrona
MEXIY IPSAMBIMU

29

3aayn Ha TOKa3aTeILCTBO U
HCCIIEAOBaHUE, CBA3AHHEIC C
PaCIOIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE

30

[TonATHA: mapauIeIbHOCTD MPSAMON U
IUIOCKOCTH B NpocTpaHcTse. [Ipu3Hak
NapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.




CaolicTBa napauIeIbHOCTU IPSIMON U
IUTOCKOCTH

31

I'eomeTrpuueckre 3ajaun Ha BBIUNUCICHHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHune cedeHns, IPOXOIAIIEro Yepes3
JAHHYIO IIPSIMYIO Ha 4EpTEkKE U
[apaJuIeIbHOTO APYroy npsimoit. Pacuér
OTHOILEHUN

33

[MapannensHas MPOEKIHS, TIPUMECHEHUE
JUTSL IOCTPOCHHS CEUYCHUH Ky0a 1
napaenenunena. CBoicTaa
napauiC/ICIrIic1a U Mpru3mMbl

34

[TapannensHble ockocTH. [Ipu3Haku
NapauIeIbHOCTU JBYX IIOCKOCTEH

35

Teopema 0 napaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, POXOAsIIEH
yepe3 TOUKY, He MPUHAAJIeKAIYI0 JaHHON
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CBolicTBa napajuIeIbHBIX IUNIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX IEPECEUEHUS
IIpY IEPECeUeHUH BYX MapauIebHbIX
MIJIOCKOCTEN TpeThen

37

CaoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTPEC3KaxX NapaJICIbHBIX IMMPSAMBIX,
3aKJIIOUEHHBIX MEXKY MapalyIeIbHbIMU
IUIOCKOCTSIMH;, O TIEPECCUCHUH TPSIMOA C
JBYMSI TTapaJICIBHBIMH TUIOCKOCTSIMA




38

[ToBropenue: Teopema ITudaropa Ha
INIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSIMOYT'OJIBHOT'O TPEYTrOJIbHUKA

40

CgoiicTBa Ky0a v MPSMOYTOIBHOTO
napasuiesenumnena

41

Brruncnenue IMH OTPE3KOB B KyOe U
PSIMOYTOJIBHOM IMapajuieIenuIe e

42

[lepnieH UKyYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTU IIPIMOHN U
IIJIOCKOCTH

43

[leprieHAMKYISIPHOCTD MPAMOU 1
mrockoctu. [Ipusnak
NEePHEHAUKYISIPHOCTH IPSIMOUN 1
MJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAILEH
yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHAUKYJIAPHON K INIOCKOCTH

45

[110CcKOCTH ¥ TepIEHAUKYIISIPHBIE UM
psiMble B MHOTOTpaHHHUKAX

46

[ImockocTH U NEPHEHAUKYIIIPHBIE UM
IPsIMBbIE B MHOTOI'PaHHHUKAX

47

[lepnenauKynsip 1 HaKJIOHHAS.
[TocTpoenue nepneHuKyIIsipa U3 TOUKHU Ha
IPSIMYIO

48

[leprieHquKynAp U HAKIOHHAS.




[TocTpoenue nepneHuKyIsipa U3 TOUKH Ha
IPAMYIO

TeopeMa 0 TpEX nmepHneHAUKYISPaAx

49
(mpsimast u oOpaTHast)

50 Teopema o Tp€x nmepneHaUKYISIpax
(mpsimast u oOpaTHast)

51 Yros Mexay CKpeIUBaOIUMUCS
PSMBIMU
[Touck neprneHauKyaspHBIX MPSMBIX C

52 MOMOUIBIO NEPIIEHANKYIIAPHBIX
IIJIOCKOCTEMN

53 OpToroHaJibHOE TPOCKTUPOBAHUE
[Toctpoenue cedenuii kyba, mpuU3MBbI,

54 IIPaBUIILHOM MUPAMUJBI C IIOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU
[Toctpoenue cedenuii kyba, mpuU3MBbI,

55 MPAaBWJIBHON UPAMHUJIBI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIUU
CuMMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO II0cKocTu. ITnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak neprneHIuKyISIPHOCTH IPSIMON U
IJIOCKOCTH KaK CIIE€CTBUE CUMMETPUU

53 [IpaBunbHbIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTHU

59 [IpaBuiabHBIE MHOTOTPAaHHUKH. Pacuér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

60 CnocoObI ONyCTUTH MEPIICHIUKYISPBI:




CUMMCTpPUs, CABUT TOYKH 110
napasuieIbHON MPAMON

61

CnBur no HenapamieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KoHnTtposnbHas padota "B3anmuoe
pacmosoKeHue NPSAMbIX U IIOCKOCTEH B
npocTtpaHcTse"

63

[ToBTOpEHME: yron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: yroi Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerprueckrie METObI BBIYUCICHUS
yrila Mexay IpsIMBIMU B MHOTOI'PaHHUKAX

66

JByrpanubiii yroj. CBONCTBO JTUHEMHBIX
YIJI0B IBYTPAHHOTO yTia

67

[lepnenaukynspuele niaockoctu. CBoicTBa
B3aMMHO NEPIEHANKYJIAPHBIX IIOCKOCTEN

68

[Ipu3Hak nepnesauKyJIspHOCTH
IJIOCKOCTEM; TeopeMa O MPsIMOM
[IEPECEUCHMUS IBYX IUIOCKOCTEH
NEPNEHAUKYIISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsiMoyroibpHBII Mapauienenunesn; Kyo;
U3MEPEHHUs], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenunena

70

Teopema 0 AHaroHay MPSIMOYTOJIEHOTO




napamiejenuicaa u CJICACTBUC U3 Hee

71

CrepeoMeTpHuuecKkre U MpUKIIaTHbIE
3a/1auu, CBSA3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MIPSMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKpEUIMBAIOLIUECS MPSMBIE,
napasuieJIbHbIe MIIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHKaX

73

[Tapa mapanienbHbIX TIOCKOCTEN HA
CKPEIIMUBAIOIINXCS PSIMBIX, PACCTOSTHUE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

PaccTosinue oT TOUKH 70 TIOCKOCTH,
paccTostHue OT MPSMOM 10 TUIOCKOCTH

75

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMHU C
IIOMOILBIO TIEPICHAUKYIIIPHOMN TUIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JIs
TpexrpanHbixX yrioB. Teopema I[Tudaropa,
TCOPCMbI KOCMHYCOB U CHHYCOB IJIA
TPEXTPAHHOTO yIJia

77

DIeMeHTHI ChEePUIECKO TeOMETPHH:
reoJIe3nyYecKue JINHUU Ha 3emiie

78

KonTtponsHas padora "Yrisl u
paccrostHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
Y €T0 JIEMEHTHI"

80

[Tupamuga. Bunsl nupamua. [lpaBunsuaas
nipamua




IIpusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

81 [IpaBunbpHas npuszma !

%) [IpsiMoit napainenenunen, 1
MPSIMOYTOJIBHBIN Mapajuienenures, Kyo

23 Brinykibsie MHOTOrpanHuku. Teopema |
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oitnepa. [IpaBuibHbBIE U TOTYNPABUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonTtponbHast padora "MHororpaHHUKH" 1

26 [TonsiTHe BekTOpa Ha MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOPOB 1

89 [IpaBuno napamienenumnena 1

90 YMHOKXEHHE BEKTOpaA Ha YUCIIO 1
Paznoxenue BekTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JIeKAIIUX B OJHOMU 1
IJIOCKOCTH

92 CkansipHo€ MpOU3BEICHHE 1

93 Boruncnenue yria Mex1y BEeKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1

95 [Ipocreiimue 3anauu ¢ BEKTOpaMHu 1

96 [Ipocreiimme 3a1a4n ¢ BEKTOpaMH 1

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

98 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN 1




99 O06o01IeHre U cuCcTeMaTU3alus 3HaHUN 1
100 Hrorosas koHTpoOdbHAs paboTa 1
101 Hrorosast kKoHTpOJbHASA paboTa 1
102 O06o01IeHre U cuCcTeMaTU3alus 3HaHU! 1

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Hdara uudgposbie
Nem/m | Tema ypoka Konrpoabnsie IIpakTuueckue
Bcero U3ydeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
| [ToTOpenue Tembl "KoopauHaTel BEKTOpa 1
Ha IJIOCKOCTH U B ITPOCTpaHCTBE"
) [ToBTOpenue tems! "CxkansipHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpeHue TeMs! "Boruncienue yria ]
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHHE TPSIMOM, 1
MPOXOJIAIIEH yepe3 ABE TOUKU"
5 YpaBHEHHE IIOCKOCTH, HOPMaJlb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIOCKOCTH, HOPMaJlb, 1
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousBenenne 1
JInHeHbIE HEPAaBEHCTBA, JUHEMHOE
8 ’ 1
porpaMMHUpOBaHUE
9 JIuHeitHbIe HEpaBEHCTBA, JTUHEMHOE |
porpaMMHUpOBaHUE
10 AHanmMTAYECKHE METO/IbI pacyéTa yria |
MEXAy NPSMBIMU B MHOTOTPaHHUKAX
1 AHaNMTUYECKHE METO/IbI pacyéTa yria ]
MEXIY MIIOCKOCTSIMUA B MHOTOTpaHHUKAX
12 dopmylia pacCTOSIHUSA OT TOYKHU J10 1




IJIOCKOCTH B KOOpAWHATAX

Haxoxaenne paccTostHuiA OT TOYKHU 10

13
TUTIOCKOCTH B KyOe

14 Haxoxaenne paccTostHui OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON MTUPAMUJIE

15 KonTtponbHast pabora "AHanutuueckas
reoMeTpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKH

17 CedeHuss MHOTOTPAaHHUKOB: METO/I CIEI0B
CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, IIEPECEUEHUS IPAMBIX U
IJIOCKOCTEN

19 [TapannenbHble NpsMbIE U IOCKOCTH:
napajuielbHble CEYEHUs

20 [TapannenbHble NpsMbIE U IOCKOCTH:
pacuéT OTHOLIECHMI
[TapannenbHble TPSIMbIE U IJIOCKOCTH:

21 YTJIbI MEXKY CKPELIMBAIOIIUMUCS
IPSIMBIMU
[lepnennukynsipHble NpsMbIE U

” MJIOCKOCTH: CTaHAAPTHBIE Maphl
NepHeHANKYISIPHBIX MIOCKOCTEN U
NPSIMBIX, CHMMETPUU MHOTOIPAHHUKOB
[lepnennukynsipHble NpsIMbIE U

23 MJIOCKOCTH: TEOpEMa O Tpex
NepHeHANKYIISIpax

24 [lepnienauKysipHbIE IPSMBIE U




IIJIOCKOCTHU: BBIYMCIICHUA AJIMH B
MHOI'OI'paHHHUKaXx

25

[ToBTOpenwue: miomanu
MHOTOYTOJILHUKOB, (hOpMYJIbI 1715
iomaiel, cooopaxeHus moao0us

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
iomaiel, cooopakeHus moao0us

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB, (POPMYJIIBI IS
TJI0MAeH, COOOpaKEeHUsI IO 100Ms

28

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IUIONIAIN TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O I00MsI

29

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOLIA Y ITIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs MOJ00uS

30

Kontponbnas padora "IloBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O06BEM Tenma. O6BeM IPSIMOYTOIILHOTO
napaieNenunena

32

3anmaun 00 yaBOCHUHU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIINH yIJia

33

CrepeoMeTpHYecKHe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MIPSIMOYTOIIBHOTO
napaJuielenuneaa

34

[Ipuknagabie 3a1a41, CBSI3aHHBIE C




BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO

napasuiesenumnena

35 O06BEM npsAMOi IPU3MBI

16 CrepeoMeTpHuuecKUe 3aja4l, CBSI3aHHbIE C
BBIUMCJICHHEM 00bEMOB PSIMON IPU3MBI

37 [Ipukianuelie 3a7a4n, CBsI3aHHbBIE C
00BEMOM NIPSIMOI TTPU3MBI
Boruncnenue 06bEMOB Tel ¢ TOMOIIbIO

38 omnpenenéuHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIBIO

39 onpenenéHHoro uaterpanga. Oopém
MUPAMU/IBI

40 ®opmyna 06béMa mupamubl. OTHOIIEHUE
00bEMOB MUPaMHU/T C OOIITUM YTIIOM

41 ®opmyna 06béMa mupamubl. OTHOIIEHUE
00BEMOB MMUPaMHJ] C OOLIUM YTIIOM

4 CrtepeoMeTpHuecKUe 3aJa4l, CBI3aHHbIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

13 CrepeomeTpuyuecKkue 3aj1auu, CBI3aHHBIE C
00BbEMaMH TUPAMHUTBI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpukmanueie 3agaun mo Teme "OO0bEMBI
Ten", CBSA3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Ipumenenne 00bEMOB. Beruncnenue

PaCCTOSAHUA 00 IMIOCKOCTH




KonTponsHas padora "O0bEM

47 MHOTOTpaHHUKA"
unuuapudeckasi HOBEPXHOCTb,

48 o0pa3yronue MUIHHIPUISCKON
MOBEPXHOCTHU

49 Hunuaap. [psmoi kpyroBoit HUIUHIP.
[Tnomaapr MOBEpXHOCTH LUIMHAPA

50 Konnueckast noBepXxHOCTh, 00pa3yronme
KOHMYECKOW MmoBepXHOCTH. KoHyc

51 CeueHue KOHYCa IIOCKOCTBIO,
napajuieIbHON MIOCKOCTH OCHOBaHUS

57 VYceu€nnsiii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas OOKOBOM MOBEPXHOCTH U
MTOJTHOM TOBEPXHOCTH KOHYCa

54 [Tnomaas GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckue 3aJaun Ha

55 JIOKa3aTeIIbCTBO U BEIUHCIICHHE,
MOCTPOEHUEM CEUEHUHN MUINHAPA, KOHyCca
CrepeoMeTrpuueckue 3aJaun Ha

56 JIOKa3aTeIIbCTBO U BEIYHCIICHHE,
MOCTPOCHUEM CEUEHUH IMINHIPA, KOHYCa

57 [Ipukiannelie 3a7a4n, CBsI3aHHbBIE C
HUATUHAPOM

53 [Ipuknanublie 3a1a4u, CBSI3aHHBIE C
HUATUHAPOM

59 Cdepa u map




60

[Mepeceyenue chepsl u mapa ¢
iockocTrio. Kacanue mapa u cepsl
TUTOCKOCTBIO. Bu 1 m300pakeHue mapa

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. B 1 n300pakenue mapa

62

VYpasuenune chepsol. [Inomanas chepsl u eé
yacTeu

63

Cummetpust chepsl U mapa

64

CrepeomeTpuueckue 3a1a4 Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO c(pepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

66

[puknaaHbie 3a1a491, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEeHME: OKPY)KHOCTH HA TIIOCKOCTH,
BBIUMCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
monoous

68

Paznuunsie KOM6I/IHa]_II/II/I TCJI BpallICHUSA U
MHOI'OI'paHHUKOB

69

3anaun o reme "Tena ¥ MOBEPXHOCTH
BpaieHus"

70

3agaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"




71

KonTtponbHas padora "Tena u
MMOBEPXHOCTH BpalieHus"

72

O0béMm unuHIpa. Teopema 06 00bEMe
IpAMOro mUJiInHApa

73

Brranciienne 00bEMOB TEI € ITOMOIIHIO
onpenenéHHoro uaterpaiga. Oopém
KOHYycCa

74

[Tnomaay 6OKOBOM M OJIHOH
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aj1auu, CBI3aHHBIE C
BBIUMCIICHHEM 00BEMOB IIMIIMHIPA,
KOHYCa

76

[Tpuknagaeie 3agaun 1o Teme "O0BEMBI 1
MJI0IA M TOBEpXHOCTEN Ten"

77

OO0BEM 1Iapa U MapoBOTrO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomans
chepsl. CTepeoMeTpUUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
nrapa, mapoBOT0 CETMEHTA U IapOBOTO
CEeKTopa

78

[Tpuknagaeie 3agaun 1o Teme "O0BbEMBI
Ten", CBSI3aHHBIE C 00BEMOM I1apa u
rionaibio ceprl. COOTHOIICHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH U 00bEMaMHU
MOIOOHBIX TeN

79

[TomoGHBIC TENa B TPOCTPAHCTBE.
N3menenune o0bEMa mpu mo100um.
CTtepeoMeTpHUCCKHE 33]Ia4H, CBI3aHHBIC C




BBIYHUCIICHUEM O6’béMOB TCI 1 rmomaz[eﬁ
MTOBEPXHOCTEN

80

KonTponpHas padora "[1nomaam
MOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

81

JBmxenus nmpoctpancTBa. OTOOpaKeHHS.
JIBwxenus u paBeHCTBO puryp. O6mme
CBOMCTBA IBW)KCHUU

82

Buael nBukeHnil: napauiebHbIN
MepPeHoC, IIEHTpaIbHasl CHMMETPHSI,
3epKabHasi CHMMETPHSI, TOBOPOT BOKPYT
PAMOM

83

[Ipeo6pazoBanust mogobus. [Ipsmas u
cthepa Diinepa

84

['eomeTpuueckue 3axaun Ha TPUMEHEHUE
IBIKECHUSA

85

KonTtponbhas padota "BekTops! B
npocTtpaHcTse"

86

Ob6o6maromee noropenue 11 noHsATH U
MeTOJ10B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTU3allHsl 3HAHU:
"[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN
B MpocTpaHcTBe"

87

Ob6o6maromee nosropenue 11 noHsATU U
MeTOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTEMAaTU3allHsl 3HAHU:
"BekTopsl B npocTpaHcTBe"

88

Ob6o6maromee nosropenue 11 noHsATU U
MeTOJ10B Kypca reometpun 10-11




KJIaCCOB, CUCTEMAaTH3allisl 3HAHUIA:
"BekTopsl B npocTpancTse"

&9

Ob6o6maromee nosropenue 11 noHsATHH U
MeTOJ10B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTHU3alI1s 3HAHUIA:
"O0BeM MHOTOTrpaHHUKA"

90

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTOJ10B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMAaTHU3allusl 3HAHUIA:
"O0BeM MHOTOTrpaHHUKA"

91

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTOJI0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTH3allusl 3HAHUIA:
"TTnomany moBEpXHOCTU U O0BEMBI
KpYIJIbIX Ted"

92

O6o6matomee moBTopeHue 11 moHsITHI 1
MeTOJ10B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTH3allusl 3HAHUIA:
"TTnomany moBEpXHOCTU U O0BEMBI
KpYIJIbIX Ten"

93

HroroBast kKoHTpoOIBHAs paboTa

94

Hrorosas kKoHTpoOJbHASA paboTa

95

[ToBTOpEeHmE, 0600IICHNE 1
cucTeMaTu3alus 3HaHu’

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBUTHS CTEPEOMETPHUH KAK
HAYKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poiib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKU U €€ poiib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKU U €€ poiib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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