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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 3a7ayaMy Kypca T€OMETPUU Ha YIIyOJEHHOM 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;

(opMHUpOBaHHE 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 Te€ja BpallCHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

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

(opMUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeJIbCTB 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;

dbopmupoBanre (PYHKITMOHAILHONW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
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, pacHpeleNEHHbIM 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 ycrnoBus i 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: 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 TPAXKTAHCKOW HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
UCIIONIb30BAaHUE DJTHUX JOCTHXKEHHMH B JAPYTrUX HayKax, TEXHOJOTHusX, 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
MIPE3EHTAIlUNA 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
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

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 COBMECTHOM
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
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 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,
KOHMUYECKOW U C(epruecKoil 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 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
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 3
) B3anMHOE pacmosioKeHue IpsIMbIX B 6 1 1
IIPOCTPAHCTBE
3 [TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B 2 )
IIPOCTPAHCTBE
4 HepneH/:[mfyn;{pHocrb MPSIMBIX U )5 1 )
IIJIOCKOCTEN B IPOCTPAHCTBE
VYrubl U pacCTOSHUS 16 1
MHororpaHHUKU 7 1
BexkTtops! B mpocTpaHcTBE 12 1 1
g HOBTOE)eHHe, 00001IIeHNE U CHCTEMATH3ALIH 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 8 9




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

Kosun4yecTBo 4acos DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Nen/m Tema ypoka B Koutpoabsnbie IIpakTuyeckue
cero
padoThI padoThI

OcHOBHBIE MpaBUIIa U300pAXKEHUS Ha
1 PUCYHKE IIIIOCKOCTH, MApAIIEIbHBIX IPSIMBIX 1 https://infourok.ru

(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsiTus cTrepeoMeTpun: TOUKa, Mpsimas,
MJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE

2 MpaBujia N300pKEHUSI HA PUCYHKE 1
IIJIOCKOCTH, MapalJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHS: MepeceKarouecs MIOCKOCTH,
3 MepeCeKaroNIMecs MpsmMas U MIOCKOCTh; 1
MOJIYTIPOCTPAHCTBO

[TonsiTUs: mepecekarouecs MiIOCKOCTH,
4 MepeCeKaroNIMecs MpsMas U MIOCKOCTh; 1
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHe
5 MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP, 1
HECYILECTBYIOIUX OOBEKTOB

MHororpaHHUKH, U300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00beKTOB. [IpakTuueckas

pabota "M300pakeHue npocTpaHCTBEHHbBIX




(bl/II‘yp"

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CIICACTBHUA U3 HUX. CHOCO6BI 3aJaHusA
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUs TIPSMBIX U TIJIOCKOCTEH

10

N300pakeHne ceueHuil nmupaMusl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxeHune nepeceueHus MoTydeHHbIX
IJIOCKOCTEM. PackpammmBanie mOCTPOCHHBIX
CeueHUH pa3HbIMU [[BETAMU

https://wwwlabirint.ru

11

N300pakeHue ceueHuil nmupaMusl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxeHmne nepeceueHus MoTydeHHbIX
IJIOCKOCTEH. PackpaimmBanie mOCTPOSHHBIX
CeueHUM pa3HbIMU I[BETAMU

12

N300pakeHne ceueHuil nmupaMusl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxkeHune nepeceueHus MoTydeHHbIX
IJIOCKOCTEM. PackpammmBanie mOCTPOCHHBIX
CeueHUM pa3HbIMU [[BETaMU

13

[TpakTuyeckas padora "M300paxenue
CEUYCHUI MUPaMUJIBbI, Ky0a Y PU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 ux peopa.
N300pakeHue nepecedeHus moTyIeHHBIX
IJIOCKOCTEM. PackpalmBanre mOCTPOCHHBIX




CEUEHUH pa3HbIMU I[BETaMH"

14

Merton cinenoB sl TOCTPOCHUS CEUECHHI

15

Meroa cnefoB Ajisi MOCTPOEHUS CEYEHUH.
CaoiicTBa nepeceyeHrid MPSMbIX U
IIJIOCKOCTEN

16

Mertopa cienoB Uit HOCTPOCHUS CEUEHU.
CaolicTBa niepece4eHn NpsSIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MOCTPOEHUS

https://multivoujk.ru

18

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTen(eﬁ U 3aIlliCh HI1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX ‘-IGpTG)KGﬁ U 3aIlliCh HI1aroB
MOCTPOEHUS

20

[Tpaktrueckas padota "[locTpoenue
CeueHuil B mupamu/ie, Kyoe mo TpéM Toukam
Ha péopax. Co3anre BEIHOCHBIX YepTeKen
1 3aIlUCh 11aroB MocTpoeHus"

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLHOHANBHBIX oTpe3kax. [lomobue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema




Menenasi. PacyeTsl B ceueHUSX Ha
BBIHOCHBIX 4YepTexax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUN

23

KonrtponsHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHOe pacnonoxeHue npsiMbIxX B
mpoctpancTBe. CKpemuUBarOmuUecs MpsMbIe.
IIpu3Haky CKpEIMBAIOIINXCS MPSMBIX.
[TapannenpHble MpsIMbIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JAHHOU MPSIMO, TPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsaMo. JlemMma o nepecedeHuun
MapajvieIbHbIX MPSAMBIX ITIOCKOCTHIO

26

[TapannensHOCTH Tpex NpsMbIX. Teopema o
TpEX MmapajuleNbHbIX IpSIMbIX. Teopema o
CKpCHIMBAOIUXCA NPAMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE
CBOICTBA MapajljIeIbHOTO MPOEKTUPOBAHUS.
N3o0paxenue pa3ubix puryp B
MapajuIeIbHOMN IIPOEKIIUU

28

[lenTpanbHas npoekus. Yo ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ MEXITY
MPSIMBIMU

29

321,[[8.‘-11/1 Ha O0Ka3aTcCIbCTBO U UCCIICAOBAHUC,
CBA3aHHLIC C PACIIOJIOKCHUEM IIPAMBIX B
npoctpanctBe. CamocrosTenbHas paboTta
"B3zauMHOe€ pacrosnoXeHue NpsMbIX B




npoctpaHcrae”

30

[ToHsTHA: MapaeTbHOCTh NPSIMOU U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapaJuIeIbHOCTH MPSIMON U TIOCKOCTH.
CaolicTBa napamieabHOCTH IPSIMON U
IIJIOCKOCTH

31

['eomeTpHuueckue 3a/1aun Ha BHIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
NapaJUIEIbHOCTHIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHne ceueHns, MPOXOIALIETO Yepes3
JAHHYIO MPSIMYIO Ha YEPTEXKE U
[apaJuIeIbHOTO APYrou npsMon. Pacyér
OTHOLUEHUH

33

[MapannenbHas MPOEKIHs, TIPUMEHEHUE JIJIS
MTOCTPOCHHUSI CEUEeHU Ky0a u
napaienenunena. CBoucTBa
napajuieNienuneaa u npusMsl. [lpakrudeckas
pabota "IlocTpoenue ceuenuii kyoa u
napauienenunena”

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuieIbHOCTH JIBYX TIOCKOCTEN

35

Teopema o0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIIEH
4yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

https://videouroki.net

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
HapajyIeIbHOCTU IPSMBIX NEpECEUEHUs IPU
NEPEeCeUEHUH IBYX MapalieIbHbIX




IJIOCKOCTEMN TPEThEU

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOYEHHBIX MCKAY NnapalyICIbHbBIMUA
IJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
ABYMS TTapaJIJICIIbHBIMUA INIOCKOCTAMUA

38

[ToBTopenue: Teopema [Mudaropa va
MIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajuiesienunesa

41

Beruucnenue JuinH oTpe3KoB B KyOe U
MPSIMOYTOJIBHOM NapaJuIeIeIUIEE.
[TpakTuyeckas padora "[lapamienbHOCTD
MPSIMBIX U IJIOCKOCTEHN B TpocTpaHCcTBE"

42

[TeprieHAMKYASAPHOCTD MPSIMOI U TIJIOCKOCTH.
[Ipu3Hak nepneHIuKyISIPHOCTH TIPSMON U
MIJIOCKOCTH

43

[TeprieHAMKYASAPHOCTD MPSIMOI U TIJIOCKOCTH.
[Ipu3Hak nepneHIuKyJISIPHOCTH TIPSMON U
MJI0CKOCTH

44

Teopema 0 CyIlIeCTBOBAHUH U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MePIEHIUKYISIPHON K TUIOCKOCTH

45

I1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX




I110CKOCTH ¥ NEPIICHIUKYIISIPHBIE UM

46 MpsiMble B MHOTOTPaHHHUKAaX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
NEPIEHIUKYIIAPA U3 TOUKH Ha TIPSIMYIO

43 [Tepnienaukynsip u HakinoHHas. [loctpoenue
MEPIEeHINKYIIApa U3 TOYKU Ha TIPSIMYIO

49 Teopema o Tpéx nepneHIUKYIsIpax (mpsimas
u oOpaTtHas)
Teopema o Tpéx nepneHANKyIsApax (mpsamas

50 u oOparnas). CamocrosiTenbHas paboTa
"IlepnenauKynsip ¥ HaKIOHHas"

51 Yron Mexay CKpenBaromUMHUCs MPSIMbIMU

57 [Touck nepreHIMKyISPHBIX MPSMBIX C
ITOMOUIBIO NEPIEHUKYIISIPHBIX TUIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenunii kyoa, MpU3MBI,

54 MPaBUWILHON MTUPAMHJIBI C TOMOIIBIO
OPTOTOHAJIBLHOM MPOEKIIUU
[Tpaktuyeckas padora no Teme "[locTpoenue

55 CeueHM Ky0a, MPU3MbI, IPaBUIHHOMN
MUPaMHJIbI C TOMOIIBIO OPTOTOHATILHOM
npoekuu"
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTy. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHIuKyJISIPHOCTH TIPSMON U
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUU

58 [IpaBuibHBIE MHOTOTPaHHUKH. Pacuér




paCCTOHHI/Iﬁ OT TOYKH JO IIJIOCKOCTH

59

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSITHUM OT TOYKH JI0 IIIOCKOCTH

60

CriocoObl OMYCTUTH MEePIEHANKYISPDI:
CUMMETpHUS, CABUT TOYKHU IO MapaijiebHOM
MpAMOi

61

CaBur no HenapauienbHON IPSIMOH,
W3MEHEHUE PACCTOSHUI

62

Konrponbnas padora Ne 2 "B3aumnoe
pacroyio’keHue MpsIMBIX U TIIOCKOCTEH B
npoctpaHcrae”

63

[ToBTOpEHME: Yroa MexXAy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YyTOI MEKITY
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

reOMeTpI/I‘-IGCKI/Ie MCTO/bI BEIYUCIICHUSA YyIJia
MCXKAY NPSAMBIMHA B MHOT'OI'PAaHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[Tepnenaukynsipubie maockoctu. CBOMCTBA
B3aMMHO MEPIEHIUKYISAPHBIX TUIOCKOCTEH

68

[Ipu3Hak neprneHauKyJISpHOCTH IUIOCKOCTEH;
Teopema O MPSIMOM NIEPECEUEHHUS IBYX
IJIOCKOCTEH NEPIEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTH




69

[IpssMoyTONbHBIN Mapajuienenunesn; Kyo;
U3MEpEHUs, CBOMCTBA IPAMOYTOJIBHOTO
napajuiesienuneaa

70

Teopema 0 aAuaroHaau NpsIMOYIrOJIbHOTO
napajuleJIenUIea U CIEICTBUE U3 HEE

71

CrepeoMeTpuuecKre U NpUKIIAIHbIC 3aJa4H,
CBSI3aHHBIE CO B3aUMHBIM PaCOIOKEHUEM
MPSIMBIX ¥ IIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napauieNbHbIe MIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenpHbIX JIOCKOCTEN Ha
CKPELIMBAOIINXCSA MPSMBIX, PACCTOSIHUE
MEXy CKPEIIUBAOIIUMHUCS MPSIMBIMHU B
MIPOCTBIX CUTYaLHSIX

https://videouroki.net

74

Paccrosinue OT TOUKH J10 TJIOCKOCTH,
paccTostHuE OT MPSMOM J0 MIOCKOCTH

75

Brrunciienne pacCTOSHUI MEXTy
CKpCHIMBAIOIIUMHUCA ITPAMBIMHU C ITOMOIIBIO
MEPIEHIUKYIISIPHON IIJIOCKOCTH

76

TpéxrpanHblil yroy, HEPaBEHCTBA AJIsI
TpexrpanHbIX yrioB. Teopema I[Tudaropa,
TEOpPEMBI KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOTIO yria

77

DneMeHTHI ChepPUIECKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

KonTponbHas padora "Yrisl u paccrosHus"

79

Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U




ero anemeHTsl". [IpoMexxyTouHast

aTTecranus

20 [Tupamupa. Bunsl nupamuy. [lpaBunbnas 1
nupamuaa

21 [Tpusma. [Ipsimasi u HaKJTOHHASI TPU3MBI. |
[IpaBunbHas npuzma

22 [IpssMolt napaienenunes, NpsMoyrobHbIN 1
napajuiesenumnes], Kyo

23 Boinykieie MHOTOrpanHuku. Teopema )
Diinepa
Brinmykisie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuibHbBIC U OTYIPABUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonrtponbHas pabora "MHoOrorpaHHUKHT" 1

26 [TonsiTue BeKTOpa Ha MJIOCKOCTH U B | hitps://infourok ru
IIPOCTPAHCTBE

87 CymMmma BEKTOPOB 1

88 PasnocTh BekTOpOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOXEHUE BEKTOpa Ha YHCIIO 1

o1 Pasnoxxenue BekTopa o 0azucy Tpéx 1
BEKTOPOB, HE JIeXKAIUX B OJHOU MIIOCKOCTH

92 CkansipHoe Mpou3BeICHUE 1

93 Boluncnenue yria Mex1y BEKTOpaMu B |
IIPOCTPAHCTBE

94 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1




96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 CamocrositensHas padora "IIpocreiimme |
3aJ1a4M ¢ BeKTopamu"

08 Kontponbnas padota Ne 5 "Bekrops! B 1
npocTtpaHcTae"

99 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1

100 HroroBast koHTpOIBHAS paboTa 1

101 HToroBast KOHTpOJbHAs paboTa 1

102 O0001IeHrEe U cCUCTEMaTU3aLINs 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBIE
uudgposbie
Nen/m | Tema ypoka Kontpoabubie IIpakTuueckue
Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| [ToBTOpenue Tembl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
) IToBTOpenue temsl "CkansgpHoe 1
MPOU3BEICHUE BEKTOPOB"
3 IToBTOpeHMEe TeMbl "Brruncinenue yria ]
MEX1y BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TIPSIMOMU, 1
MPOXOISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHKE NIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHKE NIOCKOCTH, HOpMaJlb, 1
yYpaBHEHHUE MJIOCKOCTH B OTPE3KaX
7 BektopHoe npousBeneHue 1
2 JIuHeliHbIE HEPABEHCTBA, JIMHEHHOE 1
MporpaMMHUpOBaHUE
9 JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE |
MporpaMMHUpPOBaHUE
10 AHanuTHyecKne METObl pacuéra yria |
MEXy NPSMBIMU B MHOT'OTPaHHUKAX
1 AHaJIUTUYECKUE METOJIbI pacuéTa yria 1
MEXy IIOCKOCTSIMUA B MHOTOTpPaHHUKAX
12 dopmyiia pacCTOSIHUA OT TOUKHU JI0 1




IJIOCKOCTH B KOOpAWHATaxX

HaxoxneHnue paccTostHui OT TOUYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHui OT TOUKHU 10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIE

15 KonrponbHast pabora "AHanurudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOT'OTPaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJI CJIEA0B
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IJIOCKOCTH, TIEPECEUEHUS IPSIMBIX U
IJIOCKOCTEMN

19 [TapanienpHble MpsIMbIE U TUIOCKOCTH:
napajuiebHbIe CEUCHUS

20 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOUIEHUM

)1 [TapannenpHble NpsIMbIE U MIJIOCKOCTH: YIJIbI
MEXy CKPEIIMBAIOIIUMUCS MPSIMBIMU
[leprnieHIUKyNsIpHBIE MIPSAMBIE U TUIOCKOCTH:

” CTaHJIapTHbIE Mapbl MEPIEHAUKYISIPHBIX
MIJIOCKOCTEHN U MPAMBIX, CAMMETPHH
MHOT'OTPaHHUKOB

7 [lepnieHIuKyNsIpHBIE MPSAMBIE U TUIOCKOCTH:
TeopeMa O TPeX MepIeHIUKYIsIpax

24 [lepnenaukynsipHble TPSIMBIE U TIOCKOCTHU:
BBIUHCIICHUS IJTUH B MHOTOIPaHHUKAX

25 [ToBTOpEeHue: MIOMAANM MHOTOYTOJIbBHUKOB,




(GbOpMyITBI IS TUTOIACH, COOOpasKeHUs
moxoous

26

[ToBTOpEHUE: MJIOIIA 1 MHOTOYTOJIbHUKOB,
(bOpMyITBI IS TUTOIACH, COOOpasKeHUs
Mog00uUst

27

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
bopMyIIBI 1S TUTOIAACH, COOOpaKEHUS
noaoous

28

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IIJIOIAIN TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOI00US

29

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IJIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00Us

30

Konrponsnas pabdora "[loBTopenue:
MHOTOTPAaHHHUKH, CEYECHUS
MHOTOTPaHHUKOB"

31

0O0bEM Tena. OObeM MPSIMOYTOIBLHOTO
napajuiesienuneaa

32

3amaun 00 yaABOCHUH Ky0Oa, O KBaJApaType
Ky0a; 0 TPUCEKITUH yIiia

33

CrepeoMeTpHYecKHe 3a/1aull, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBLHOTO
napasuielNenurnesaa

34

[Ipuknagselie 3a1a4n, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIEHOTO
rapasuiesienuIe1a

35

O0BEM IPSIMOIA TPU3MBI




CrepeoMeTpHUueCKUE 3a]jaui, CB3aHHBIE C

36 BBIUHCIICHHEM 00bEMOB IPSIMOM TPU3MBI

37 [TpuknanHbie 3a1a4m, CBSI3aHHBIE C 00BEMOM
IIPSAMOY IIPU3MBI
Brruncnenme 06bEMOB Te ¢ TOMOIIbIO

38 onpenenéHHoro uaTerpaia. O0béM
HAKJIOHHOM TPU3MBI
Brruncnenne 06bEMOB Tel ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MIAPaMUJBI

40 ®opmyna 06béMa mupamuiel. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOIIUM YTIIOM

A1 dopmyna 00bEMa mupamuasl. OTHOIICHUE
00BEMOB MUPAMHUJ C OOIIUM YTIIOM

4 CrepeomeTpuuecKue 3a1a4u, CBSI3aHHbBIE C
00BEMaMK HAKJIIOHHOW MPU3MBI

13 CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbIE C
00BEMaMU TUPaAMUIBL
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOU
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI

46 [Tpumenenne 00bEMOB. Brruncienue
PacCTOSIHUS 10 IITIOCKOCTH

47 Kontponbras padota "O0BbEM
MHOrOrpaHHHuKa"

48 Hunuaaprdeckast HOBEPXHOCTb,




o0pa3yroIne UIHHIPHIECKON
MOBEPXHOCTH

Hunuaap. [IpsMoit KpyroBou HUUIMHAP.

49 [1nomaae MOBEpXHOCTU LUTUHIPA

50 Konunyeckas noBepXHOCTh, 00pazyloriue
KOHUYECKOI moBepxHOCTH. KoHyc

51 CeueHue KOHYCa IIOCKOCTBIO,
MapajuIeIbHOMN TUNIOCKOCTA OCHOBAHUS

59 YceuéHnblil konyc. M300paxeHne KOHYCOB
U YyCEUYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
ITOBEPXHOCTU KOHYyCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOMN
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTelIbCTBO U BBIUMCIICHUE,
MOCTPOECHUEM CEYEHUN HUIUHAPA, KOHYCa
CrepeomeTpHuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BBEIUMCIICHUE,
MOCTPOECHUEM CEUEHUN HUIUHAPA, KOHYCa

57 [IpukiagHelie 3a1a4n, CBSI3aHHBIE C
LHHAJTUHIPOM

53 [Ipuknagnblie 3aa4u, CBSI3aHHbBIE C
UUAITUHIPOM

59 Cdepa u map
[Tepeceuenue cepsl u mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdeps! mmockocTsio. Bua u

n300pakeHHE mmapa




61

[epeceuenue cepbl U Mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps! mmockocTsio. Bua u
n300pakeHHE mmapa

62

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
JTIOKA3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHbIE
co cepoit u mapoM, TOCTPOCHUEM UX
CEYEHUM MIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCJIbCTBO U BBIYUCICHUC, CBA3aHHBIC
co cepoit u mapoM, HIOCTPOCHUEM UX
CEYEHU MIOCKOCTHIO

66

[TpuknaaHble 3a1a4u, CBSI3aHHbIE CO chepoit
U I1apoM

67

[ToBTOpEHUE: OKPY)KHOCTH HA MJIOCKOCTH,
BBIYHCJICHUS B OKPY>KHOCTH, CTaHIapTHBIC
noxoous

68

Paznuunple KOMOWMHAIIMY TE BPAIICHUS U
MHOTOTPaHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme "Tena 1 MOBEPXHOCTH
BpauieHus"

71

KontponbHas padota "Tena u mOBEpXHOCTH
BpaiieHus"

72

O06béM mumuHIpa. Teopema 06 00bEMe




npsAMOro nuJIMHApa

73

Brruncnenne 06bEMOB Tel ¢ TOMOIIBIO
onpenenéHHoro uurerpaita. O0bpéM KoHyca

74

[Tnomanyn 60KOBOW ¥ MOTHOM MOBEPXHOCTH
KOHYyca

75

CrepeoMeTpHuueCcKUe 3a7jaui, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH]IPA, KOHYCa

76

[Tpuknagueie 3agaun mo Teme "OO0BbEMBI U
IJI0ILA M TOBEpXHOCTEN Ten"

77

O0BEM mapa u MapoBOro cexkropa. Teopema
00 00béme mapa. [nomans chepsi.
CrepeoMeTpuyecKre 3aJjauu, CBSI3aHHBIE C
BbIUHCIICHHEM 00bEMOB I1apa, IapOBOTO
CETMEHTA U IIapOBOT0 CEKTOpa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C O0BEMOM T1apa 1
momaasio chepbl. COOTHOMICHUS MEXITY
TJIOIIAISIMU TTOBEPXHOCTEH U 00bEMaMu
MMOIOOHBIX TEIl

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo1o00uu.
CrepeoMeTpuyecKre 3aJjauu, CBSI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MMOBEPXHOCTEN

80

Kontponbnas padota "Ilnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBrokeHust mpocTpancTBa. OTOOpaskeHUS.
JIBm>keHust U paBeHCTBO ¢uryp. Oomime




CBOWCTBA IABUXEHUI

82

Buael nBukeHnil: napamiebHbIN IEPEHOC,
I_[eHTpaJIBHaH CI/IMMeTpI/ISI, 3epKaana;1
CUMMETPHUS, IOBOPOT BOKPYT IIPSAIMOM

83

[IpeobpazoBanms nomoowus. [Ipsmas u chepa
Ditnepa

84

reOMeTpI/I‘-IGCKI/Ie 3a1a41 Ha ITPUMCHCHUC
JABHKCHU A

85

KonTponbHas pabota "BekTopsl B
npoctpaHcrae”

86

O6o6maromee moTopenue 11 mousTuii u
MeTOJ10B Kypca reometpun 10—11 kmaccos,
cuctemaTtusanus 3Hanuil: "[lapamiensHOCTh
MPSIMBIX U IJIOCKOCTEHN B TpocTpaHCcTBE"

87

O6o6maromee moBTopenue 11 mousTuii u
MeToJ10B Kypca reometpun 10—11 kmaccos,
cucTteMaTusanus 3HaHuil: "BekTopsl B
npoctpaHcTae"

88

O6o06mtaromiee nosropenue 11 nmousTuit u
MeToJI0B Kypca reometpun 10—11 kmaccos,
cucTteMaTusanus 3HaHuil: "BekTopsl B
npoctpaHcTae"

89

O6o06mtaromiee nosropenue 11 nmousTuit u
MeTOJ10B Kypca reometpun 10—11 kmaccos,
cucreMarusanus 3Haguil: "O0beM
MHOTOTpaHHUKa"

90

O6o06mtaromee nosropenue 11 nmousTuit u
MeTOoJ10B Kypca reometpun 10-11 knaccos,




cucremarusanus 3HaHuii: "O0beM
MHOTOTpaHHUKa"

Oo6o6mtaromiee nosropenue 11 nmousTuit u
MeTOoJ10B Kypca reometpun 10-11 knaccos,

o1 cucreMaru3anus 3HaHui: "Ilnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Tel"
O6o6maromiee moBTopenue 11 mousTuii u

9 MeTOoJ10B Kypca reometpun 10-11 knaccos,
cucreMaru3anus 3HaHui: "Ilnomann
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Tel"

93 HroroBast koHTpOIBHAS paboTa

94 HToroBast KOHTpOJbHAs paboTa

95 [ToBTOpenue, 0600mEeHNE U

cucTeMaTH3anus 3HaHUU

HcTopust pa3BUTHS CTEPEOMETPUH KaK
96 HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTHM

HcTopus pa3BUTHS CTEPEOMETPUH KaK
97 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

HcTtopus pa3BUTHS CTEPEOMETPUHN KaK
98 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
99 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK

100 .
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX




HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

HcTopust pa3BUTHS CTEPEOMETPUH KaK

101 HayKHU U €€ pOjib B Pa3BUTHUU COBPEMEHHBIX 1
MHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOIOTHH
HcTopust pa3BUTHS CTEPEOMETPUH KaK
102 HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX 1
MHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOIOTHM
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







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

Marematuka. 'eomerpus 10 knacc/ Mepzmsik A. I'., Homuporckuii /1. A.,
[TossikoB B. M. nmox penakuuen [Togonsckoro B. E., U3narenbckuit LeHTp

"BEHTAHA-TPAD"

METOAUYECKHUE MATEPUAJIBI UISA YUUTEJIA
Metoaudeckoe nocooue (yriayOieHHbIH ypoBeHb) reomeTpus 10 kiacc:

Kontpomasubie pabotsl 10 kiacc, reomerpus (Mepzisik A. I'. u 1p)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://videoouroki.net






		2023-09-26T11:05:17+0700
	Кирьянова Марина Викторовна




