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HHOACHUTEJBHASA 3AIIMCKA

['eometpusi siBnsieTcss OAHMM M3 0a30BBIX KYypCOB Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHUsl, TaK KaK OOECIEYMBAET BO3MOKHOCTh M3YyUECHHsI JUCHUILUIMH €CTECTBEHHO-
HAay4YHOW HAIPaBJICHHOCTH W MPEAMETOB F'yMaHUTApHOTO HUKJA. [I0CKOJIBKY JOrnyeckoe
MBIIIICHHE, (POopMHUpyeMOe TPH U3yUYEeHUN 00YyUaIOIIUMUCS MOHSATHIHBIX OCHOB T€OMETPHH,
IIPY JT0KA3aTEJIbCTBE TEOPEM M IIOCTPOCHUM LETOYKH JIOTUYECKUX YTBEPKICHHUU IIPU
pElICHNH TE€OMETPUYECKUX 3a/1ad, YMEHHE BBIABUATAaTh M OIPOBEPraTh THUIIOTE3BI
HETIOCPEACTBEHHO MCHOJIB3YIOTCS MPHU PEIICHUM 337a4 €CTECTBEHHO-HAYYHOIO IMKJIA, B
YaCTHOCTH (PU3UUECKHX 3a]ad.

Ilenr ocBOeHUs MpOrpaMMbl yueOHOTO Kypca «I eoMeTpus» Ha yriyOJ€HHOM YpOBHE
— pa3BUTHE UHANBUAYAIBHBIX CIIOCOOHOCTEN 00YYAIOINXCS TPH U3YUYECHUN TEOMETPHH, KaK
COCTaBJISIIOLIEH TpeMeTHOM o0nacTh «Maremarrka U HHGOPMATHKay yepe3 obecrieueHre
BO3MOKHOCTH IPUOOPETEHHSI U UCTI0Ib30BaHMsI 00Jiee MIyOOKHX T€OMETPUUYECKUX 3HAHUHN
U JEeWCTBUH, CHEUM(PUUHBIX TE€OMETPUH, M  HEOOXOJMMBIX JUIsl  YCHEIIHOI'O
po(heccuoHaNIbHOr0 00pa30BaHNs, CBA3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMAaTHKU.

[IpuoputeTHBIMM  3aJayaMu  Kypca TE€OMETpUM Ha yriayOlEHHOM  YpOBHE,
pacIIUPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne TMpPEACTABICHUSI O TEOMETPUM KaK 4YacTH MHMPOBOW KYJIBTYpPHl U
(hopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMHpOBaHKE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEHIIMX
MAaTEMaTUYECKUX MOJEISX, MO3BOJSIONIMX ONUCHIBATH W W3y4aTb pa3HbIE SIBJICHUS
OKpY’KalOIIET0 MHpA, 3HAHUE MOHITUMHOIO ammapara o paszaerny «CrepeomMerpus»
y4eOHOr0 Kypca reoMeTpHH;

(dopMHpOBaHWE YMEHHSI BIAJAETh OCHOBHBIMH MOHSTHSIMU O NPOCTPAHCTBEHHBIX
¢urypax 1 uX OCHOBHBIMHU CBOMCTBaMU, 3HAaHHE TEOPEM, (POPMYI U YMEHUE X IPUMEHSTH,
YMEHHUS I0Ka3bIBaTh TEOPEMBI U HAXOJIUTh HECTAHIaPTHBIE CIIOCOOBI pEIIeHUs 3a/1aY;

(opMupOBaHHE YMEHUSI paclo3HaBaTh Ha YEPTEkKaxX, MOJEISIX U B pEalbHOM MHpPE
MHOT'OTPAHHMKU U Te€Jla BPAILLEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJEIIH;

(opMupoBaHHE TMOHUMAHUS  BO3MOXKHOCTHM  aKCHOMATHYECKOIO  MOCTPOEHUS
MaTeMaTHYeCKUX TeOpuid, (OPMUPOBAHHWE TOHMMAHUS PpOJM AKCUOMATHKH IpHU
IIPOBEJICHUN PACCYKIACHUN;

(dopMHpOBaHKE YMEHUS BIaJETh METOAAMU J10KA3aTEIbCTB U AJITOPUTMOB PEILICHUS,
YMEHHSI HMX NPHUMEHATH, IPOBOJWTH JIOKA3ATEIbHBIE PACCYKICHHUS B XOJE PEIICHUS
CTEPEOMETPUYECKUX 3a/ady U 337a4 C NPAKTUYECKUM COJepKaHueM, (OpMHpPOBaHUE
MPEACTABICHUS] O HEOOXOAMMOCTU JOKA3aTeNbCTB MPU OOOCHOBAHWM MAaTEMaTUYECKHUX
YTBEPKIACHUN U POJIM AKCHOMATUKH B POBENCHUU AEAYKTUBHBIX PACCYyKICHUM;

pPa3BUTHE M COBEPIIECHCTBOBAHUE HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEN
oOyJaromuxcsi, T03HaBaTeIbHOM aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUN, KPUTUYHOCTH
MBILUIEHUS, UHTEpECa K U3YYEHUIO TEOMETPHH;

(dopmupoBanre (HyHKIUOHATHLHOW I'PaMOTHOCTH, PEJIEBAHTHON T€OMETPUH: YMEHUS
pacro3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CHUTYallMsIX W TPU H3YUYCHUU JIPYTUX Y4EOHBIX MPEIMETOB,
MPOSIBJIIEHUS 3aBUCUMOCTEN W 3aKOHOMEPHOCTEN, MOJEIUPOBAHUS PEATBHBIX CUTYyalHH,
MCCIIEIOBAHNS IOCTPOECHHBIX MOJIENIEN, HHTEPIPETALIMU NOJIYYEHHBIX PE3YyJIbTATOB.



OCHOBHBIMH COJiepKaTeIbHBIMUA JTIUHUSIMU y4eOHoro kypca «l'eomerpusi» B 10-11
kjaccax sBisitores: «lIpsiMble U TIOCKOCTH B IPOCTpPaHCTBE», « MHOrorpanHukm», «Tena
BpalieHus», « BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO tpeboBaHuE «yMETh ONEPUPOBATH TOHATUIMUY,
pEleBaHTHBIMM TE€OMETpUU Ha YriayOinéHHoM ypoBHe oOyuenus B 10-11 kimaccax,
OTHOCHUTCSI KO BCEM COJEpKaTENbHBIM JIMHUSM Y4eOHOro Kypca, a (opmupoBaHUe
JIOTHYECKUX YMEHHUH pacrpeneisieTcsi He TOJbKO MO COAep)KaTeIbHBbIM JTUHUSIM, HO U IO
rogam obOydenus. Coxaepkanue 0Opa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM
pe3yabTaTam ocBoeHHsI DenepanbHOi pabodeil mporpaMMbl, paclpeaeaEHHbIM 110 ToJlaM
oOydeHusi, CTPYKTYpHUPOBAaHO TakuM o00pa3oM, UTOObI KO BCEM OCHOBHBIM,
MPUHIMIIMATIBHBIM BOMpOcaM 00ydYaroImuecss o0pamaiich HEOJHOKPATHO. DTO TO3BOJISET
OpPraHHU30BaTh OBJIAJIEHUE TEOMETPUUCCKUMU MOHATUSMHU U HABBIKAMH MOCJIEI0BATEIBHO U
MOCTYIATEIbHO, C COOJIIO/ICHUEM MTPUHIUIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh
B OOIIYIO CUCTEMY F€OMETPUUECKUX MPEACTABICHUI 00y4arOIUXCsl, PACIIUPSSL U YTy OJIsist
e€, 00pasys NPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3faTh ycnoBus st nuddepeHnuanuu o0y4eHus, MOCTPOCHUSI UHANBUIYaJIbHBIX
oOpa3oBaTeNbHBIX MIpOrpaMM, OOECHeunuTh YriayOlEHHOE H3yUYE€HUE TE€OMETPUU Kak
cocTaBIIsitoIIeH yaeOHoro npeamera «MaremaTukay;

MOJITOTOBUTH OOYYAIOUINXCA K TPOJOJDKCHUIO H3YYCHHS MaTEeMaTHKU C Y4ETOM
BbIOOpa Oyaymied mnpodeccuun, oOecrneunBas MTPEEMCTBEHHOCTh MEXIYy OOIUM U
npodheCCUOHAIBHBIM 00pa30BaHUEM.

Ha u3ydenune yuebnoro kypca «l'eomerpusi» Ha yriyOn€HHOM ypoBHE oTBoauTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeni0), B 11 kiacce — 68 yacoB (2 yaca B HeZEIIO).

COILEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimule u narockocmu 8 npocmpancmee

OcHOBHbIE TIOHATUSI cTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[Tonsatrie 00 aKCMOMAaTHUYECKOM IMOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUM U
CJIIEJCTBUS U3 HUX.

B3anmHoe  pacnosiokeHHe ~ TpSAMBIX B NIPOCTPAHCTBE:  IE€pECEKaroluecs,
MapaJJICIIbHBIE W CKpEIIMBAIOIIMECS TpsMble. [IprU3HAKKM CKPEIIMBAIOIIMXCA TPSMBbIX.
[TapamienbHOCTh MPSIMBIX W THIOCKOCTEH B MPOCTPAHCTBE: MAapaJUICNIbHBIE TPSMBIE B
MPOCTPAHCTBE, MAPAIETBHOCTh TPEX MPAMBIX, MAPALICIBHOCTh MPSMOU MU TIOCKOCTH.
[TapannenbHoe | LEHTpPaJbHOE NPOEKTUpPOBaHUE, U300paxkeHue @uryp. OCHOBHbIE
CBOMCTBAa TapaJIEIbHOTO TMpoeKTupoBaHus. HM3o0paxenue ¢uryp B TapaieIbHOU
MIPOEKUMHU. Y TJIbI C COHAIIPABIECHHBIMUA CTOPOHAMH, YTOJI MEXKY IPSIMBIMUA B TPOCTPAHCTBE.
[TapayuteIbHOCTh  TIJIOCKOCTEMN: TMapajuIeIbHbIE IUIOCKOCTH, CBOWCTBA IApaICIbHBIX
mwiockoctei. [IpocTeifmme mpocTpaHCTBEHHBIE (QUTYPHl Ha IJIOCKOCTH: TETPadp,
MapaJuIeIIeUIE, IOCTPOCHUE CEYEHHM.

[lepneHaUKyIIPHOCTh MOPSIMOM M IUIOCKOCTH: TMEPNEHAUKYJSIPHBIE IIPSMBIE B
MPOCTPAHCTBE, MPSAMBIE TNaApPAIJIEIbHbBIE U TMEPHEHIUKYJSPHBIE K IUIOCKOCTH, MPU3HAK
MEPIEHAUKYJISIPHOCTU IPSAMOM M IUIOCKOCTH, TEOpEMa O MPSIMOU IMEPIEHAUKYISIPHON
10cKOCTU. OpTOroHaNbHOE NPOEKTUPOBaHKE. [lepneHanKyIIp U HAKIIOHHBIE: pACCTOSIHUE



OT TOYKHU /IO TJIOCKOCTH, PACCTOSIHHE OT MPSIMOW 1O IUIOCKOCTH, MPOEKUUs (PUrypnl Ha
IJIOCKOCTh. [lepneHIuKyISIpHOCTh IUIOCKOCTEW: MNPHU3HAK NEPHNEHAUKYJAPHOCTH IBYX
IJI0CKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYISAPAX.

VYriel B OPOCTPAHCTBE: YroJl MEXAY MNPSMOW M IUIOCKOCTBIO, JIBYTPAHHBIA YTOJ,
JUHEWHBIA YroJl BYTpaHHOTO yria. TpéxrpaHHbldi U MHOTOrpaHHble yribl. CBOWCTBa
IUIOCKUX YIJOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKMX M JABYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO yIJIA.

Mnoeoepannuxu

Buapsl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: N-yronpHas npusma,
npsiMasi U HaKJIOHHAs PU3Mbl, OOKOBAsI M MOJIHAS IOBEPXHOCTH pu3Mel. [lapainenenunen,
IIPSIMOYTOJIBHBIN TTapajulelIeNUIe ] U ero cBoucTea. Kpardaiimme myTn Ha MOBEPXHOCTH
MHororpanHuka. Teopema Ditnepa. [Ipoctpancrsennas teopema [ludaropa. [lupamuna: n-
yrojbHas nmupaMuja, IpaBuibHas U yceu€HHas nupamusl. CBolcTBa pédep U OOKOBBIX
rpaHedl MpaBUIbHOM mUpamuibl. [IpaBHiIbHbIE MHOTOTPAHHUKHW: MpaBUJIbHAS MpU3Ma U
MpaBUJIbHAs MUPAMUJIA, TPaBUIIbHAS TPEYTOJIbHAS MUPaAMUIa U MPABUIILHBIN TETPadIp, KyO.
IIpencrasiienye o NPaBUIbLHBIX MHOTOI'PAHHUKAX: OKTA3Ip, AOAEKAdAP U UKOCABP.

Bbruncnenue »1eMEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yrisl. Ilnomane
OOKOBOI MOBEPXHOCTU U TMOJHOM MOBEPXHOCTH MPSIMOI NMPU3MBI, IJIOLIa/lb OCHOBAaHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMOM mpu3Mbl. [lnomans O0KOBON MOBEPXHOCTHU U
ITIOBEPXHOCTH IIPABWJIBHOW NMUPAMUJIBI, TEOPEMA O IUIOIIAAN YCEUEHHON TUPaMUIBI.

CummMmeTpus B IPOCTPAHCTBE. DIIEMEHTHI CHMMETPUH MPABUIBHBIX MHOTOTPaHHUKOB.
CummMeTpus B NMPAaBUIBHOM MHOTOTPAaHHUKE: CUMMETPHS MapaJUICIEINIe d, CUMMETPUS
IIPABWJIBHBIX ITPU3M, CHMMETPUS IPABWIBHON MTUPAMUIBI.

Bexmopul u koopounamel 6 npocmparicmee

IloHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJJIMHEAPHBIE, COHAIIPABICHHBIE U IIPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPBI.
PaBeHCcTBO BEKTOpPOB. J[€MCTBUS ¢ BEKTOPAMU: CIIOKECHHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOKE€HHE BEKTOpa Ha 4dncio. CBOMCTBA CIOKEHHSI BEKTOPOB.
CBoiicTBa YMHOKEHHsI BeKTOpa Ha uucio. [loHsTue komruianapHsie BEKTOphI. [Ipu3Hak
KOMIUIAHAPHOCTU TPEX BEKTOpOB. IIpaBwiio mapamnenenunena. Teopema 0 pasiioKeHUU
BEKTOpa II0 TPEM HEKOMILIAHApHBIM BekTOopaM. [IpsmoyrosnpHas cucremMa KOOpAMHAT B
npoctpadHcTBe. Koopaunatel BekTopa. CBs3bp MeXIAy KOOpAWHATAMH BEKTOpa U
KOOpAMHATaMH TOYEK. YTOJI MEXAY BekTopamu. CKasIpHOE TPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tena epawenus

[TonsTus: UUIMHIpPUYECKas: TTOBEPXHOCTh, KOHMYECKasi TOBEPXHOCTh, chepruyeckas
MMOBEPXHOCTH, 0O0pa3ylolue moBepxHocTel. Tena BpaeHus: UINHAP, KOHYC, YCEUEHHBIN
KoHyC, cdepa, map. BzaummHoe pacnonoxeHue chepbl W IIIOCKOCTH, KacaTeabHas
IJIOCKOCTh K cepe. M300paskeHne Ten BpalleHus Ha TUIOCKOCTH. Pa3BépTka nmuimuHapa u
koHyca. CummMeTpusi chepsl u mapa.

O6bEM. OcHOBHBIE CBOWCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSMOYTOJIBHOTO
napajuienenuneaa u cieactsus u3 He€. O0bEM NpsIMol U HAKJIOHHOW MPU3MBI, IUIUHAPA,
nupaMuibl ¥ Konyca. O0BEM 11apa u MapoBOro CErMeHTa.

KoMOnHanuu Ten BpamieHWss ¥ MHOTOTPAaHHHWKOB. [Ipu3ma, BnucaHHas B ITWIHHJIDP,
onucaHHas OKoJIo muIuMHapa. [lepeceuenue cdepsl U 1mapa ¢ miockocTeio. Kacanue mapa



1 cdepsl MIOCKOCThIO. [oOHSATHE MHOTOrpaHHMKA, OMMCAHHOTO OKOJO cdepbl, chepsl,
BIIMCAHHOW B MHOTOTPAHHMK WJIM TEJIO BPAILLECHUS.

[1nomaap MOBEPXHOCTH IWIMH]IPA, KOHYCa, Iiomaas chepsl u e€ yactei. [lonodue B
npoctpaHcTBe. OTHOLIEHHE OO0BEMOB, IUIONMIAJIEH TOBEPXHOCTEH MOAOOHBIX (UTYP.
[IpeoOpazoBanue nooous, roMmoTeTus. Pelienre 3a1a4 Ha MIOCKOCTH C UCIIOJIb30BAaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHne cedeHnid MHOTOTPAHHUKOB M Tl BpAIICHUS: CEYEHUs LMJIMHJIpa
(mapajuienbHO Y MEPIEHANKYJISIPHO OCH), CEUYCHHUs KOHyca (MapajuiesibHble OCHOBAHUIO U
MPOXOJSIINE Yepe3 BEPIIMHY), CEYEHHUS IIapa, METOJbl MOCTPOEHUS CEYECHH: METOJ
CJIEJIOB, METOJI BHYTPEHHETO TPOESKTUPOBAHHUSI, METO IEPEHOCA CEKYIIEH MIIOCKOCTH.

Bexmopul u koopounamel ¢ npocmparcmee

Bekrtopel B mpoctpaHcTBe. Ormnepanuy HaJl BEKTOpaMH. BEKTOpHOE yMHOKEHHE
BeKTOpoB. CBOMCTBA BEKTOPHOro yMHOKeHHs. [IpsMoyronbHas cuctemMa KOOpJIWHAT B
npoctpanctBe. Koopaunatel BekTopa. Pasnoxenue BexkTopa mo 6asucy. KoopaunatHo-
BEKTOPHBII METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a]au.

eusicenus 6 npocmpancmee

JIBumkeHus npoctpaHcTBa. OtoOpaxenus. [[BuxeHus u paBeHCTBO ¢uryp. OOmiue
CBOMCTBA IB)KCHHI. BUpl ABMOKEHUIL: TapaJuIEIbHbIN IEPEHOC, IEHTPaIbHAs CHMMETPH,
3epKaJIbHAasl CHMMETPHSI, TIOBOPOT BOKPYT Ipsimoil. IIpeoOpazoBanus nonoodus. Ilpamas u
cthepa Ditnepa.

IJTAHUPYEMBIE PE3YJIBTATDBI

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpa’kIaHCKOTO BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKONW TMMO3UIMHU OOYYaIomIerocsi KaK AaKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHICKOTO OOIIEecTBa, MPEACTABICHHE O MaTeMaTHUYeCKHX
OCHOBaxX (D)YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP TPAKIAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE B3aMMOJIEWCTBOBATH C COIMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIHUSIMH U Ha3HAUCHHUEM;

2) NaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh POCCUUCKON TPaKJAHCKOM UIECHTUYHOCTH, YBaXEHUS K
MpOUUJIOMY ¥ HACTOSIIIEMY POCCHMCKOM MAaTeMAaTUKH, LIEHHOCTHOE OTHOIICHUE K
TOCTHKEHUSAM POCCUMCKMX MATEMAaTHUKOB M POCCHMCKOM MAaTEeMaTHYECKOW IIKOJIbI,
HCIIOJIBb30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAayKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEM pPOCCUHCKOro Hapoaa, CcHOPMUPOBAHHOCTD
HPAaBCTBEHHOI'0 CO3HAHUSA, OSTUYECKOIO IIOBEACHUS, CBI3aHHOTO C MPAKTHYECKUM
MIPUMEHECHUEM JOCTHKEHUN HAYKHU U IESITEIbHOCTBIO YYEHOTO, OCO3HAHHE JINYHOTO BKJIaJa
B ITOCTPOCHUE YCTOMYMNBOTO Oy IYIIIETO;

4) 3CTETUYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYasd JCTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3adad, peIIeHUH, pPACCYXKIACHUH, BOCHPHUHUMYHUBOCTH K
MAaTEMATUYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznueckoro BOCIIUTAHUS:



c(OPMHPOBAHHOCTb YMEHHUS TNPHUMEHATh MaTeMaTHYECKHUE 3HaHUS B HHTEpecax
3I0POBOTO M Oe30macHoro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37I0POBBIO
(3mopoBoe TmuTaHME, COAJAHCUPOBAHHBIA PEXUM 3aHATHUA U OTIbIXa, peEryJsipHas
¢u3nueckas akKTUBHOCTD), (PU3NYECKOE COBEPIIEHCTBOBAHUE MPHU 3aHATHIX CIHOPTHBHO-
03JI0pPOBHUTEIHHOM NI TENEHOCTHIO;

6) TPy10BOTO BOCITUTAHHSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTU TPYIOJOOMS, WHTEPEC K Pa3IHYHBIM
chepam mpodecCHOHANBHOM  JESATENbHOCTH, CBSA3aHHBIM C MaTeMaTHUKOM U eé
NPUJIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymield npodeccuu U
peau30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC TIUIAHBI, TOTOBHOCTH M CIHOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHUIO M CamMOOOpa30BaHUIO HA TPOTSDKEHUH BCEH JKU3HW,
TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PCIICHHH IMPAKTHYECKUX 3a/Ja4 MaTeMaTUICCKON
HarpaBJIeHHOCTH;

7) KOJOTHYECKOTO BOCTIUTAHHUS:

C(OPMHUPOBAHHOCTD JKOJIOTUYECKON KYJbTYphl, TOHUMAHHE BIUSHUS COLUAIBHO-
HKOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON U COIUAIIBHOW CpeJlbl, OCO3HAHUE
r00aNbHOTO  XapakTepa 9JKOJIOTMYECKHX TMpoOieM, OpHEHTAlMs Ha [PUMEHEHHUE
MaTeMaTUYEeCKUX 3HAHUM /I pemeHus 3afad B OO0JIACTH OKpY’KaloUlel cpejbl,
IUTAHUPOBAHKUE TIOCTYNKOB M OIICHKM WX BO3MOJKHBIX IOCIEACTBUH IS OKpY>KaIOIICH
CpeIbl;

8) IEHHOCTHU HAYYHOTO MMO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKW W OOIICCTBEHHOW MPAKTHKH, MOHMMaHUE MAaTEMaTHYECKOW HAayKU Kak
cepbl YeTOBEUECKOW JICATEIBHOCTH, JTANOB €€ Pa3BUTHS U 3HAYUMOCTH JUIS Pa3BUTHUS
IUBWIN3AIIMN, OBJIQJICHUE S3BIKOM MATEeMATUKA M MAaTEMaTUYeCKOH KyJIbTypol Kak
CPEACTBOM IMO3HAHHSI MUPA, TOTOBHOCTh OCYIIECTBIISITh MPOSKTHYIO U HCCIIEI0BATEIBCKYIO
AeSITeTbHOCTh MHANBHTYyaJIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIBTATDBI

B pesynbrare m3yueHus mMaTeMaTUKH Ha YPOBHE CpPETHEro OOIIero o0pa3oBaHUs Y
oOyuatomierocs OyayT chopMHUpoBaHBI TO3HABATEIbHBIE YHHUBEPCAIbHBIE Yy4eOHbIC
JEUCTBUSA, KOMMYHHUKATHBHBIC YHHBEPCAJbHBIC YUYeOHBIC JEHWCTBHS, PpETYyJATHBHBIC
YHUBEpCaIbHbIC YUCOHBIE TCHCTBUSA, COBMECTHAS ACATCIBHOCTb.

[To3HaBaTenbHbIE YHUBEPCAJIbHBIE YUE€OHbIEC IEHCTBUS

bazoBrnie JorHYeCcKUE ICHUCTBUS:

BBISIBIISITh M XapaKTEPU30BATh CYILECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUM, OTHOUICHUM MEXIy TMOHATUSAMHU, (OPMYJIUPOBATh OIpeNeeHHs] TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MpPU3HAK KiAacCU(UKALMU, OCHOBAHUS ISl 000OIIECHUS U
CpaBHEHHUSI, KPUTEPUH IIPOBOAUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (POPMYIHPOBaATh U MPeoOpPa30BBIBATh CYKICHUS: YTBEPIAUTEIbHbIE U
OTpHIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBIABIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U IMPOTUBOpPEYUs B
(akTax, JaHHBIX, HAOTIOJEHUSAX U YTBEPXKICHUAX, Mpejiaratb KpUTEPUH JJIs1 BbISBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEYU;



JIeJ1aTh BBIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUE€HUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

OPOBOJUTH CaMOCTOSITENIBHO JOKAa3aTeIbCTBA MAaTEMaTHUYECKUX  yTBEPKACHUN
(mpsiMble W OT MPOTUBHOTO), BBICTpauBaTh apryMEHTALMIO, IPUBOIAUTH HPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBO/BI;

BbIOMpaTh crmoco0 pemeHus yuyeOHOM 3adaun (CpaBHHMBATh HECKOJBKO BapHUaHTOB
penieHus, BbIOMpaTh HauOosiee MOAXOIAIIMI C YyY4ETOM CaMOCTOSTENBHO BBIJACIIEHHBIX
KpUTEPHUEB).

ba3oBble HcciieqoBaTENIbCKUE ACHCTBUS:

WCIIONB30BaTh  BOMPOCHI  KaK  HUCCIEAOBATEIbCKUM  WHCTPYMEHT  IO3HAHMS,
dbopMyIupOBaTh BOMPOCH], (UKCHPYIONIHME MPOTHBOPEUYHE, MPOOJIEeMy, yCTaHABIWUBATH
HCKOMOE U JIaHHOE, (POPMUPOBATH THUIOTE3Y, apTYMEHTUPOBAThH CBOIO TIO3UIMIO0, MHCHHE;

IPOBOJNTh CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, HCCIEIOBAHHUE IIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oOOBeKTa, sBJCHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSATENbHO  (OPMYJIMpPOBAaTh OOOOIIEHUS M BBIBOJABI IO pe3yJbTaTam
MPOBEAEHHOTO HAOJIOCHUSI, UCCIIEIOBAaHUS, OILIEHUBATh JOCTOBEPHOCTH IMOIYUYEHHBIX
pe3yJIbTaTOB, BBIBOJOB M O000IICHUI;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE Tpoliecca, a TaKXKe  BbIJBUTATh
MPEOJIOKEHUSI O €TO Pa3BUTHH B HOBBIX YCIIOBUSIX.

Paborta ¢ nundopmariuei:

BBISBIIATH N€PUITUTHI HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HAa BOTIPOC U
TUTSI peIICHUS 3a1a4H;

BbIOMpaTh WHOOpPMAIMI0O W3 HCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HHGPOPMAIMIO PA3TUYHBIX BUAOB U (popMm
MIPEICTABJICHHUS;

CTPYKTYpUPOBaTh HH(POPMAIIMIO, TPEJACTaBIsATH €€ B pa3nyHbIX (Qopmax,
WJUTIOCTPUPOBATH Tpauueck;

OIICHUBATh HAAEKHOCTh HHGPOPMAIMHU TIO CAMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBIC YHUBEpPCATbHBIC YUCOHBIE IEHCTBUS:

BOCTIPUHUMATH U (POPMYJIUPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSMHU U IENISIMU
OOIIIeHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX
TEKCTaxX, /aBaTh MOSCHEHUS MO XOAY pEIICHHUs 3a/Jadl, KOMMEHTUPOBATH MOJTYYCHHBIN
pe3yJbTar;

B X0J1€ 00CYAEHUS 3a]JTaBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMON TEMBbI, TPOOJIEMBI,
pelaeMoil 3aaum, BbICKA3bIBaTh MJICH, HAllCJICHHBIE HAa MOUCK PEIICHHUs, COMOCTABISAThH
CBOM CYXKJCHHS C CYXJACHUAMH APYTUX YUYaCTHUKOB JHajora, oOHapyXuUBaTh paziuuue U
CXOACTBO TO3WIMHA, B KOpPpPeKTHOW ¢opme GOpMyIUpoBaTh pa3HOTJIAcHs, CBOU
BO3PaXKECHUS;

MPEJICTaBIIATh PE3yNbTaThl PEIICHUS 3aJa4l, IKCIIEPUMEHTA, UCCIIEI0BaHus, IPOEKTA,
CaMOCTOSITENILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4YE€TOM 3aqad TPE3CHTALUU |
0COOEHHOCTEN ayJuTOpHUH.



PerynstuBHble yHUBEpCaIbHbIE yUeOHbIE NEUCTBUS

Camoopranuzarus:

COCTaBJISITH IJIaH, aJITOPUTM pEIICHUS 3a/aud, BRIOUpATh CIOCO0 pelIeHUs ¢ YYETOM
UMEIOIIUXCS.  PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUHN ¢ yUETOM HOBOM MH(OpMAIIUK.

CaMOKOHTpOJIb:

BJIQ/ICTh HaBBIKAMH I[IO3HABATEIbHOM pe(IEKCHU KaK OCO3HAHUS COBEPIIAEMbIX
JACHUCTBUIM U MBICIMTENBHBIX MPOLIECCOB, HMX pPE3YyJIbTaTOB, BIAJAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLiecca U pe3ysibTara pelieH!sl MaTeMaTHYeCKOM 3a/1auH;

MPeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NIPU PEIICHUHU 3a/1a4l, BHOCUTD
KOPPEKTHUBBI B JESATENIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIECHHBIX
oMOOK, BBISIBJICHHBIX TPYTHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEAM M YCIOBUSAM, OOBSICHATh NPUUYHHBI
JOCTUKEHHSI UM HEIOCTHKEHUSI PE3YJIbTAaTOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1EATEIBHOCTS!

MOHUMATh U HMCIIOH30BAaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYaIbHOU PabOTHI
IIPU pEICHUH y4eOHBIX 3a71a4, IPUHUMATH 11E1b COBMECTHOU JIEATEIHHOCTH, MIIAHUPOBAThH
OpraHU3allMI0 COBMECTHOM paboThl, pacnpenensTh BUIbl padOT, JOroBapUBATHCA,
00CyX/1aTh MPOILECC U pe3yJbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYIIOBBIX popmax paboThl (00CyKIeHUs, 0OMEH MHEHUM, «KMO3TOBbBIC
IITYPMBD) U MHBIE), BBIIIOJHATH CBOIO YacTh paOOTHI U KOOPJAWHUPOBATH CBOU JICUCTBUSA C
OPYTUMU WIEHAMH KOMaH/bl, OLIEHUBATh Ka4y€CTBO CBOErO BKJaJa B OOIIMNA MPOAYKT IO
KpUTEpUsM, cHOpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kitacca 00y4aromuics HayIuTCs:

CBOOOJTHO ONIEPHPOBATH OCHOBHBIMU TIOHITHAMHU CTEPEOMETPHH TIPH PEIICHUH 3a1a4
Y TIPOBEICHUH MaTEeMAaTHUYCCKUX PaCCyKICHUM;

MPUMEHSATh aKCHOMBI CTEPEOMETPHUU M CIICJCTBUS W3 HHUX TMPU PEIICHUU
TCOMETPUYCCKUX 3a]1aY;

KJIaCCU(DHUIIMPOBATH B3aMMHOE PACIOJIOKCHHE MPSMBIX B IMPOCTPAHCTBE, TIOCKOCTEH
B ITPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTRE;

CBOOOJTHO OTIEPHPOBATH MOHITHAMH, CBI3aHHBIMU C yTJaMHU B MPOCTPAHCTBE: MEKIY
MPSMBIMHU B TIPOCTPAHCTBE, MEXKITY TIPSIMOU U IIIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

CBOOOJTHO pacCIiO3HAaBATh OCHOBHBIC BHJBI MHOTOTPAHHUKOB (TIpU3Ma, TUPAMHJA,
MPSIMOYTOJIBHBIN TTapayienenunes, Kyo0);

KJIacCU(PUITMPOBATh MHOTOTPAaHHUKHU, BEIOMPAs OCHOBAHUS JUTsI KIIaCCU(UKAIIHH;

CBOOOJTHO OIEPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMU C CEUYEHHEM MHOTOTPAHHHKOB
TIOCKOCTBIO;

BBITIOJIHATH MapajulelIbHOE, IIEHTPAIBbHOE U OPTOTOHAIBHOE MPOCKTUPOBAHUE (DUTYD
Ha TUIOCKOCTb, BBITIOJIHATH U300pakeHus (PUryp Ha TUIOCKOCTH;



CTPOUTbH CEYEHUsI MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJIAMHU, BBITIOJIHATH (BBIHOCHBIE)
TUIOCKUE YEePTEXHU U3 PUCYHKOB MPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUKCIIATh IUIOMIAJM TMOBEPXHOCTEM MHOTOIpaHHUKOB (MpuU3Ma, MUpamMuia),
r€OMETPUUYECKUX TeJ C TPUMEHEHUEM (HopMyIT;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: CUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUHU (DUTYPHI;

cBOOOIHO ONIEPUPOBATH OHATUSMHU, COOTBETCTBYIOUIMMH BEKTOPAM U KOOPJIMHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH JICUCTBUS HAJl BEKTOPaMHU;

pemaTh 3aJayd Ha JI0KAa3aTEIbCTBO MATEMATHYECKUX OTHOIICHUN M HaXOXKICHHUE
F€OMETPUYECKUX BEIUYUH, TPUMEHSISI U3BECTHBIE METO/IbI MPU PEIICHUH MAaTEeMAaTUYECKUX
3a/1a4 NOBBIILIEHHOTO ¥ BBICOKOTO YPOBHSI CIOKHOCTH;

IPUMEHSTH MPOCTEHIINE MPOrpaMMHbBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKHX 3a/1aY;

U3BJICKaTh,  NPEeOOpa3oBBIBATH M HHTEPIPETUPOBATH  MHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEJCTABICHHYI0 Ha 4YepTexax u
PUCYHKaX;

IPUMEHATH [IOJy4CHHBbIE 3HAHUS Ha IPaKTUKE: CPaBHMBAaTh W AaHAJIU3UPOBATH
peanbHbIE CUTyalWH, NPUMEHITh W3YYEHHBIE NOHATHA B NPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4ecKu C(HOpPMYJIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEaJbHBIE CUTyallud Ha
A3bIKE TE€OMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIM C  HCIIOJIb30BaHUEM
Tr€OMETPUYECKUX MOHATUN U TEOpEM, amnmapara ajareOpbl, pemaTh NPakTUYECKUe 3a1auH,
CBSI3aHHBIC C HAXO0XKJACHUEM I€OMETPUYECKUX BEJIMYNH;

MMETh NPEJCTABICHUs 00 OCHOBHBIX 3Talax Pa3BUTHS F€OMETPUU KaK COCTABHOM
4acTH (PyH/IaMEHTa Pa3BUTHUSL TEXHOJIOTUH.

K xoniy 11 kiacca 00y4aromuics HayIuTC:

CBOOOJTHO OTIEPUPOBATH MOHITHIMU, CBI3aHHBIMH C IIMJIMHIPUYECKOM, KOHMYECKOU U
chepudecKoil MOBEPXHOCTIMH, OOBSICHATH CITIOCOOBI MOTYUCHUS;

OTIepUPOBAThH MOHSITHUSIMU, CBI3AHHBIMU C TEJIAMH BPAIECHUS: UIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacno3HaBaTh Teja BpalleHus (HUIMHAP, KOHYC, cdepa U map) U 0O0BSACHATH CIIOCOOBI
MOJTyYEHUS TEJ BPAIICHUS;

KJIacCCU(UIIUPOBATH B3aUMHOE PACIONIOKEHNE ChEPHI U TIIOCKOCTH;

BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOTPAaHHHUKOB W TeNl BpallleHUs, O0BEMBI U
TUIONIAI TIOBEPXHOCTEH MHOTOTPAaHHUKOB W TEN BpPAIEHUS, TEOMETPUYCCKHX TeNl C
MpuMeHeHueM (popmy;

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMHU, CBI3AHHBIMUA C KOMOMHAITUSIMU TEJ BpAIlIEHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B c(hepy U OMUCAHHBIN 0KOJIO chepsl, cdepa,
BIMCAHHAS B MHOTOTPAHHUK WJIA TEJIO BPAIEHUS;

BBIYHCIIATh COOTHOIIEHUS MEXKY TUIOMIAIIMU MOBEPXHOCTEN N 00bEMaMK MOJ00HBIX
TEN,;

M300pakaTh u3y4daembie (DUTYpBI, BBITIOJNHATH (BBIHOCHBIE) TJIOCKHE UYEPTEXKH U3
PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYp: BHUI CBEpXY, COOKY, CHH3Y, CTPOUTH CEUCHUS TEl
BpAlllCHUS;



U3BJIEKaTh,  MHTEPIPETUPOBATH UM  MPeoOpa3oBbIBATH  HHPOpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEACTABICHHYI0 Ha 4YepTexax u
PUCYHKaX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONIEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MNIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPIUHAT;

permaTh TEOMETPUYECKHE 3a/ladyd Ha BBIYHCICHHUE YTJIOB MEXKIy TMPSMBIMH H
MJIOCKOCTSIMU, BRIYUCIICHUE PACCTOSIHUI OT TOYKHU J0 TIIIOCKOCTH, B IIEJIOM, Ha PUMEHEHHE
BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHUH;

CBOOOJHO ONEPHPOBATH MOHATHUSMHU, CBS3aHHBIMH C JBHKCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJTHATh M300paXEHUSI MHOTOTPAHHUKOB W TEJ BPAIECHUS TMPU HapaICITbHOM
nepeHoce, LEHTPAIbHOM CUMMETPHUH, 3€pKAIIbHOM CHUMMETPUHU, MPU TMOBOPOTE BOKPYT
psiIMOii, MpeoOpa3oBaHus MO100uUs;

CTPOUTh CEUEHHUS MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYCHUS UUIUHApA
(mapasnienbHO U MEPHEHANKYJIIPHO OCH), CEYCHHsS] KOHyca (TapasuiesibHble OCHOBAHUIO U
MIPOXOJISIIIINE Yepe3 BEPIIUHY), CEUCHHUS 111apa;

UCIIOJIb30BaTh METOJIbI MOCTPOCHHUS CEYCHHWI: METOJ CJIEJIOB, METOJ] BHYTPEHHETO
MIPOCKTUPOBAHMSI, METO/] TIEPEHOCA CEKYIICH TIOCKOCTH;

JIOKa3bIBaTh TE€OMETPUUYECKHUE YTBEPIKICHHUS,

MPUMEHATh TEOMETpUYECKHE (aKThl Il PEHICHUS CTEPEOMETPUUYSCKUX 3ajad,
MIPEAMOJIATafOIIIX HECKOJIBKO IIIar0B PEIICHMS, €CIIA YCIOBHUS MPUMEHEHHUS 3aaHbI B IBHOU
1 HesIBHOU (hopme;

pemaTh 3a7add Ha JI0Ka3aTeIhCTBO MATEMAaTHYECKHX OTHOIICHWN M HaXOXICHHEC
TCOMETPUUYCCKUX BEJTMYHH,

IPUMEHSTh TPOTPAMMHBIC CPEACTBA U IJIEKTPOHHO-KOMMYHHUKAITMOHHBIE CHUCTEMBI
P PEIIEHUN CTEPEOMETPUUECKUX 3a]1aY;

NPUMEHSTh TIOJyYCHHBbIC 3HAHUS Ha TMPAKTUKE: CPaBHUBATH, aHAIU3UPOBATH H
OIICHUBATh pPEabHbIC CUTYallUU, IPUMEHATHh U3yYCHHBIC MOHSATHSA, TEOPEMbI, CBOWCTBA B
mpollecce TMOWUCKa  PEIICHWs  MaTEeMaTH4YeCKd  CPOPMYJIMPOBAHHON  MPOOIIEMBI,
MOJICIUPOBATh PEAIbHbIE CUTYyallMM Ha S3bIKE T€OMETPHUM, HUCCIE0BaTh MOCTPOCHHBIC
MOJICIIM C WCIOJB30BAHMEM TEOMETPUUYECKHUX MOHATHH W TEOpeM, ammapara aareOphl,
peraTh MpakTHIEeCKUE 3a71a4M, CBI3aHHBIC C HAXO0XKACHIUEM T€OMETPUICCKUX BEIIMUNH;

UMETh TIPEJICTaBICHUS 00 OCHOBHBIX 3Tallax Pa3BUTHS T'€OMETPUU KaK COCTaBHOU
JacTH (PyHIaMEHTA Pa3BUTHS TEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

Bo3mokHOCTB
Ne KoJu-Bo
HauMeHoBaHuUe pa3iesioB/TeM HCIIOJIb30BAHMS
n/n 4acoB
20P
10 knacc (I'eomeTpust) 68
1 | BBeqeHre B CTEPEOMETPHUIO 18 https://resh.edu.ru
9 B3anmHOe pacrioyioxkeHne mpsiMbIX B 5 https://resh.edu.ru
IPOCTPAHCTBE




3 [TapanienbHOCTh MPSAMBIX M IIOCKOCTEH B 4 https://resh.edu.ru
IPOCTPAHCTBE
4 [TeprneHauKyIIpHOCTD MPSAMBIX M IJIOCKOCTEH B 20 https://resh.edu.ru
IPOCTPAHCTBE
5 | Yrusel u paccTosiHUS 12 https://resh.edu.ru
6 | MHOrorpaHHUKH 3 https://resh.edu.ru
7 | BexTophl B MPOCTPAHCTBE 8 https://resh.edu.ru
8 [ToBTOpCHME, 0000IICHUE M CUCTEMATH3AIUS 1 https://resh.edu.ru
3HAHHMA
Bo3moxHOCTH
Ne KoJu-Bo
w/n HaumMeHoBaHue pa3iejioB/TeM qacop | MCO/L30BAHHS
20P
11 knacc (I'eomeTpust) 68
1 | AHanuTHyeckasi reoOMeTpus 10 https://resh.edu.ru
9 HOBTOPGHI/IG, 00001IeHIE U CUCTEMATH3AIIHS 10 https://resh.edu.ru
3HaHUM
3 | O6BEM MHOTOTpaHHUKA 12 https://resh.edu.ru
4 | Tena BpanieHus 19 https://resh.edu.ru
5 | Ilmomaay moBepXHOCTH U 00BEMBI KPYTIIBIX TEJl 7 https://resh.edu.ru
6 | JIBmwxkeHus 3 https://resh.edu.ru
; [ToBTOpenue, 0000IICHNE 1 CUCTEMATH3AIIHSI ; https://resh.edu.ru
3HAHUM
IMOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
Ne KoauuecTBo JlaTa
Tema ypoka
n/n 4acoB U3y4YyeHus

OcHOBHBIE MpaBUJIa U300PAKEHUS HA PUCYHKE
MJIOCKOCTH, TTApaJUICNIbHBIX MPSIMBIX (OTPE3KOB),
CepelIMHbI OTpE3Ka

[ToHsATHS CTEpEOMETPUM: TOUKA, MPsiMasi, TNIOCKOCTb,
pocTpancTBO. OCHOBHBIC MPaBHIIa H300PAKCHUS Ha

PUCYHKE TUTOCKOCTH, TAPAJIJICIIBHBIX TPSIMBIX
(0Tpe3KOoB), cepeIMHbI OTPE3Ka

[ToHsiTHSA: IepeceKaroImecs MIOCKOCTH,
nepeceKaroImecs npsMasi ¥ mioCKOCTh;
MOJYTIPOCTPAHCTBO

MHororpanHukH, H300paxeHue MpOCTEHIITNX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIMX
O00BEKTOB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

AKCHOMBI CTEPEOMETPUU U TIEPBBIE CIEACTBUS U3
HUX

AKCHOMBI CTCPCOMCTPHH U IICPBBIC CIICACTBUS U3
HuX. CiocoOb1 3alaHu:A IIPAMBIX U IIOCKOCTEH B
IMPOCTPAHCTBC. O06o3HaueHus IMPSAMBIX U IUIOCKOCTEH

N300paxeHne cedeHnit MupamMuibl, Kyoa 1 MpU3MBI,
KOTOPBIE ITPOXOAT yepes ux péopa. M3zo0paxkenue
NEPECEUEHHUSI MMOTYYEHHBIX MIJIOCKOCTEM.
PackpaiivBanue moCTPOCHHBIX CEYEHUI Pa3HbIMU
[[BETaMH

10

N300paxeHne cedeHnit MupamMuibl, Kyoa U MpU3MBl,
KOTOpPBIEC MPOXOST uepe3 ux péopa. Mzo0paxenue
NEPECEUCHHUSI MOTYYEHHBIX MIJIOCKOCTEM.
PackpammBanne MOCTPOCHHBIX CEYCHUI Pa3HBIMU
I[BETaMHU

N300paxxeHrne CeYCHH MMPaMHIbI, KyOa U MTPU3MBI,
KOTOPBIE MPOXOJAT Yepe3 ux péopa. M3obpakenue
IIEPECCUCHHUS MTOTYICHHBIX ITIOCKOCTEH.
PackpanmBaHue MOCTPOCHHBIX CEYCHHUI Pa3HBIMU
I[BETaMHU

Mertoq cieoB AJis IOCTPOEHUSI CEUYCHUIM

11

12

Merton ciienoB ajist nocTpoeHus ceueHnil. CBoMcTBa
MEPECEYEHUN MPSIMBIX U TNIOCKOCTEN
Merton ciienoB st nocTpoeHus ceuenuii. CBolcTBa
IIEpECEYEHUN MPSIMBIX U TNIOCKOCTEN

13

[TocTpoenue ceueHuii B nupamuie, Kyoe no Tpém
ToukaMm Ha péOpax. Co3/iaHre BEIHOCHBIX YEPTEXKEN U
3aMKCh 1IaroB MOCTPOCHUS

14

15

[TocTpoenue ceueHuit B nupamuie, Kyoe mo Tpém
ToukaMm Ha péOpax. Co3/iaHre BEIHOCHBIX YEPTEKEN U
3alMCh IIaroB MOCTPOEHHUS

[TocTpoenue ceyeHuit B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co31aHne BHIHOCHBIX YepTEkKEH U
3aIIUCh IAroB MOCTPOCHUS

16

IToBTOpenue mnanumerpuun: Teopema o
MPONOPIMOHANIBHBIX 0Tpe3kax. [lonodue
TPEYTOJILHUKOB

17

18

[ToBTOpenue mwanumerpun: Teopema Menenas.
PacueTsl B ceueHUAX HA BEBIHOCHBIX YEPTEHKAX.
HcTopus pa3BUTHS TUIAHUMETPUU U CTEPEOMETPUN

KonTtponbshas pabota "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

19

B3aumHoe pacnonoxeHue mpsiMbIX B TPOCTPAHCTRBE.
CxkpemuBaronuecs npsMbie. [IpuzHaku




CKpeluBaromuxcs npsamsix. [lapamnensasie npsmole
B IIPOCTpaHCTBE. TeopeMa 0 CyleCTBOBAHUU U
€IUHCTBEHHOCTH NPSIMOM NapajuIeIbHON TaHHOU
IPSAMOU, TPOXOJAIIEH YEPE3 TOUKY IIPOCTPAHCTBA U
HE JIeXKallen Ha JaHHOM npsiMon. Jlemma o
IIEPECEUCHNH MTAPAIIIENBHBIX MPAMBIX INIOCKOCTBIO.
[TapannenbHOCTH TpeX MPAMBIX. Teopema 0 TpEX
napajulenbHbIX IpsMbIX. Teopema o
CKPELIMBAOIINXCS IPSIMBIX

20

[TapannensHOe npoekTupoBaHue. OCHOBHBIC
CBOICTBa NapaJJIEIbHOTO MPOEKTUPOBAHUSI.
N3o0pakenne pa3HbIX GUTYp B apalIeIbHON
npoekuuu. LlenTpanbHas npoekuus. YToi C
COHAIPaBJICHHBIMU CTOPOHAMHU. YTOJI MEXTY
NpsIMBIMU. 3aJ]a4 Ha JOKA3aTEIbCTBO U
UCCIIEIOBAHUE, CBSI3aHHBIE C PACTIOJIOKEHUEM
PSIMBIX B IIPOCTPAHCTBE

21

[ToHsTHA: TApaIIEIbHOCTh NPSIMOU U TJIOCKOCTH B
npoctpancTie. [Ipu3Hak napajuieIbHOCTH MPAMOMN U
m10cKkocTr. CBOMCTBA MAPAIIIETBHOCTH IIPSAMOU U
IJIOCKOCTH. ['eoMeTpruuecKkre 3a1a4i Ha BIYUCIICHUE
1 JI0Ka3aTeIbCTBO, CBA3aHHBIE C NMAPAJIJICIbHOCTHIO
MPSAMBIX U TJIOCKOCTEMN B MPOCTPAHCTBE

22

[TocTpoenue ceueHus:, NpOXOIALIErO Yepe3 TaHHYIO
NPSMYIO Ha YEPTEXE U MapajuiesIbHOTO APyron
npsaMon. Pacuér otHomenni. [TapannensHas
MPOEKIUS, IPUMEHEHHE JIJIsl TOCTPOEHUS CEUECHUI
KyOa u napasienenuneaa. CpoiicTBa
napajuie’enuneaa u npu3Mbl

23

24

25

[TapayutenbHbie IOCKOCTH. [Ipu3HaKu
MapajuIeNIbHOCTH IBYX IIOCKOCTEr. Teopema o
napajieIbHOCTH U €IUHCTBEHHOCTH TIOCKOCTH,
MPOXOSILIEH Yepe3 TOUKY, HE MPUHAJIEKAILYIO
JTAaHHOU IIJIOCKOCTH U CJIEICTBUS U3 HEE
CBoiicTBa MapayieabHbIX INIOCKOCTEH: O
NapaJJIEIbHOCTH MPSMBIX IIEpECEUEHUS IPH
NEPECEUECHNH JIBYX MapaJUIENIbHBIX INIOCKOCTEN
TpeTheil. CBOMCTBA NMapaieIbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapajulesbHbIX MPSMBIX, 3aKITI0UYEHHBIX
MEXIy MapaieIbHbIMU MIOCKOCTSAMU; O
NEPECEUCHNUH MPSIMOM C IBYMsI MapajlieTbHbIMU
MJIOCKOCTSIMHU

[ToBTOopenue: Teopema Iludaropa Ha MIOCKOCTH;
TPUTOHOMETPHUS TPSAMOYTOJIBHOTO TPEYTOJIbHUKA




CpoiicTBa Ky0a U IpSMOYTOJILHOTO

26 1
napajuienenunena

27 Boluncienue IJIMH OTPE3KOB B KyOe U 1
MPSIMOYTOJIBHOM IapaJIIEIeIUIIE e
[leprieHIUKYISIPHOCTD NPSIMOM U TUIOCKOCTH.

28  Ilpu3Hak nepneHAUKYIIPHOCTH MPSMOM U 1
IIJIOCKOCTHU
Teopema o CylIeCTBOBAaHUH U €IMHCTBEHHOCTH

29  npsMoM, MPOXOAIIeH Yepe3 TOUKY MPOCTPAHCTBA U 1
MEPIEHIUKYJISIPHON K TNIOCKOCTH

30 [InockocTH U epNEeHANKYISIPHBIE UM TIPSIMBIE B 1
MHOTOTPAaHHHUKAX

31 [lepnenaukynsip u HakinoHHas. [loctpoenue 1
NEPHEHANKYJISIPa U3 TOYKU Ha IPSIMYIO

32 Teopema o Tpéx nepneHAuKyIsApax (mpsmas u 1
oOpaTHas)

33  Yroa Mexay CKPEIIMBAIOIIMMUCS MPSIMBIMHU 1

34 [Touck nepneHANKyJISPHBIX HPAMBIX C IIOMOLIBIO 1
NEPHEHANKYJIIPHBIX IIJIOCKOCTEN

35  OproroHaibHOE MPOSKTUPOBAHUE 1

36 [Toctpoenue ceueHuii kyda, MpU3MBl, HPEIBI/IJILHOﬁ 1
UpamMUIbl ¢ TOMOIIBIO OPTOTOHAIIBHOM ITPOEKIIUU

37 [TocTpoenue ceuenuii Kyoa, Mpu3Msl, HP&BHHBHOﬁ 1
NUpamMUbl C TOMOILBIO OPTOTOHAIBHON MTPOEKIIUU
CumMMeTpus B POCTPAHCTBE OTHOCUTEIIBHO

38  mockoctu. [1nockocTn cuMMeTpuii B 1
MHOTOI'PaHHHUKaX

39 [Ipu3HaK nepneHauKyJISIPHOCTH MPSIMOM U 1
IJIOCKOCTH KakK CJIEJACTBUE CUMMETPHH

40 [IpaBriIbHBIE MHOTOTPAHHUKH. PacuéT paccTossHui 1
OT TOYKH JI0 TIIOCKOCTH

41 [IpaBunbHBIE MHOTOTPaHHUKU. PacuéT paccrosHum 1
OT TOYKH JI0 IIJIOCKOCTH

42 CrocoObl OMmyCTUTD HEPHIEH /K IIAPLI: CHMMETPH, 1
CABUT TOYKH IO MapaieTbHON NpIMOn

43 CnBur no HuenapanﬂenLHoﬁ pAMOM, U3MEHEHUE 1
PaCCTOSIHUIA

44 KonTtponbpHas pa60Tau"B3aI/IMH0e pacnclnomeHI/Ie 1
IPSIMBIX U IJIOCKOCTEW B POCTPAHCTBE
[ToBTOpEHME: Yroa MEX Ay IPSIMBIMU HA MJIOCKOCTH,

45  TPUTOHOMETPHS B IPOH3BONLHOM TPEYTOJILHAKE, 1

TeopeMa KOCUHYCOB; YTOJl MEXIY
CKPEIIHUBAIOIIUMHUCS TIPSIMBIMUA B IPOCTPAHCTBE




46

47

['eomeTprueckre METOIbl BBIYUCIICHUS YIiia MEXKILY
MPSMBIMUA B MHOTOTPaHHUKAX. JIByrpaHHbINA yrol.
CBOMCTBO JIMHEHWHBIX YIJIOB ABYTPAHHOIO yTJjia

HCpHGH,ZII/IKYJ]SIpHLIC m1ockocT. CBOMCTBA B3aMMHO
MCPIICHANKYJISIPHBIX IUIOCKOCTEH

48

49

50

[Ipu3HaK nepneHauKyJISIPHOCTH INIOCKOCTEN;
TEOpEMA O IPSIMOM NIEPECEUYEHUS IBYX IIJIOCKOCTEN
MEPIIEHANKYJISIPHBIX TPETHEN IIOCKOCTHU

[TpstmoyTONBHBIN Napanenenumnes; Ky0; n3MepeHus,
CBOMCTBA MPSIMOYTOJIHOIO Mapaljiesienue1a
Teopema 0 1raroHanau NPsIMOYTOJIBHOTO
napajuleJIenunesia u CIeACTBUE U3 Heé

o1

52

53

CrepeoMeTpruyueCcKHe U TPUKIAAHBIE 3a1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKECHUEM MPSIMBIX U
IIJIOCKOCTH

HOBTOpGHI/IeZ CKPCIIUBAIOIIUCCA IIPAMBIC,
MapaJuICIbHBIC INIOCKOCTH B CTAHAAPTHBIX
MHOI'OI'paHHHUKAXx. Hapa IMapaluICIIbBHBIX IIOCKOCTEH
Ha CKpCIIMBAIOIINXCA IIPAMBIX, paCCTOAHHUC MCIKIAY
CKpCIIMNBAONIUMUCS ITPAMBIMHA B IIPOCTBIX
CUuTyanusax

PaccrosiHre OT TOYKH J10 TNIOCKOCTH, PACCTOSIHUE OT
MPSIMOU 10 TUIOCKOCTHU. BbIUncCeHnE pacCTOSSHUI
MEXKYy CKPEIIMBAOIIMMHUCS MPSMBIMUA C TOMOIIBIO
MEPIECHANKYJISIPHON MJIOCKOCTH

54

TpéxrpaHHbIi yroJj, HEPAaBEHCTBA ISl TPEXTPAHHBIX
yrioB. Teopema ITudaropa, TeopeMbl KOCUHYCOB U
CHHYCOB JUISI TPEXTPAHHOTO YIJia

55
56

DneMeHThI chepUIECKON TEOMETPUH: I'e0Ie3UUSCKUE
JIMHUU Ha 3eEMIIE.

KonTtposnbHas padota "Yriasl u paccTosTHUS"

57

58

59

[Tupamuna. Buael nupamun. [paBunbHas nupamua.
[Ipu3ma. IIpsmast u HakimoHHas npusMel. [IpaBunbHas
npu3Ma

[Ipsamon napannenenunesn, TpsMOyroabHbIN
napayuienenunea, Kyo. Boimykisie MHOTOTpaHHHKHY.
Teopema Ditniepa. [IpaBuiibHbIE U TOTyTPaBUIIbHbBIC
MHOTOTPaHHHUKH

KonTtpomnbsHas pabota "MHororpanHuku"

60

[TonsiTue BCKTOpPA Ha IINIOCKOCTH 1M B IIPOCTPAHCTBC

61
62

CymMa BeKTOpOB. Pa3HOCTH BEKTOPOB
[IpaBusno napamenenunena

63

YMHOXEHHUE BEKTOPA HA YUCIIO

el el




Paznoxxenue BekTopa mo 6a3ucy Tpéx BEKTOPOB, HE

04 JIeXKAIKUX B OHOM IIJIOCKOCTH 1
65 CkansipHoe nipousBezieHue. Beruncnenue yria 1
MEXIy BEKTOpPaMHU B POCTPAHCTBE
66 Ilpocreiimme 3a1a4u ¢ BEKTOpaMHU 1
67  Ilpocreiimue 3a1a4u ¢ BEKTOPAMHU 1
68 Ob6o0061menune u cucremaTu3anus 3Hanui. Mtorosas 1
KOHTpOJIbHAsl paboTa
OBLIEE KOJIMYECTBO YACOB IIO ITPOITPAMME 68
11 KUIIACC
Ne KoauuecTBo Jlara
n/n Tema ypoxa 4acoB U3Y4YECHUS
[ToTOpenue tem "KoopauHatel BEKTOpa HA
1  mockoctu u B mpoctpancTe"; "CkanspHoe 1
MIPOU3BEICHUE BEKTOPOB"
[ToBTOpeHue TeM "BrlunciieHne yria Mexay
2  BeKTopaMu B IpocTpaHcTBe"; "YpaBHEHUE NPSIMOH, 1
MPOXOJSIIEH YepPE3 IBE TOUKH"
3 VYpaBHEeHHE TIIOCKOCTH, HOpMaJlb, YPABHCHUE 1
IJIOCKOCTH B OTPE3KaAX
4  BekrTopHOe mpou3BecHUE 1
5 JIuHeliHbIE HEPABEHCTBA, TUHEUHOE 1
pOrpaMMHUPOBAHUE
6 AHQJINTUYECKUE METOJIBI pacuy€Ta yria MexIy 1
IPSIMBIMH B MHOTOTPaHHUKAX
7 AHQINTUYECKHE METOIBI PacU€Ta yriaa MexXIy 1
MJIOCKOCTSIMU B MHOTOTPAHHUKAX
8 @opmysia pacCTOSIHUS OT TOUYKHU JI0 TJIOCKOCTH B 1
KOOpAMHATaX
HaxoxneHue pacCTosHUNA OT TOYKH 0 MJIOCKOCTH B
9  ky0Oe. HaxoxaeHue pacCTOSSHUN OT TOYKH J0 1
MJIOCKOCTHU B MPAaBWJILHON NUpamMue
10  KontponbHas padota "AHanmuTudyeckas reomeTpus" 1
11 CedeHus MHOTOTPAHHUKOB: CTAH/IAPTHHIC 1
MHOTOTPaHHHUKHU
12  CedeHust MHOTOTPAHHUKOB: METO/I CIEIO0B 1
13 CedeHus MHOTOTPAHHUKOB: CTaH/IAPTHHIE ) 1
MJIOCKOCTH, TIEPECEUEHUSI MMPSIMBIX U IIIOCKOCTEN
[TapannenbHbIe MPSIMbIE U TUIOCKOCTH:
14  mapannenbHble ceuenus. [lapanienbHble NpsiMbIe U 1

TUIOCKOCTH: PACYET OTHOILIIECHUM




15

[TapannenbHble NPSIMBIE U TUIOCKOCTH: YTIIbI MEXKIY
CKPEILIMBAIOIINMUCS IPSIMBIMH

16

HCpHGH,ZII/IKYJ]SIpHLIC IIPSAMBIC U ITIJIOCKOCTH!
CTaHIAaPTHBIC ITAaPhI IICPIICHAUKYJIIPHBIX IUIOCKOCTEH
U IIPAMBIX, CHMMCTPHUH MHOT'OT'PAaHHHUKOB

17

[leprieHIUKYISIpHBIE IPSMBIE U IUIOCKOCTH: TEOPEMA
O Tpex NnepneHauKyJspax. [lepnenaukysapHsie
IIPSIMBIE U TNTIOCKOCTH: BBIYHUCIICHUS JJIVH B
MHOT'OTPAaHHHUKAX

18

19

[ToBTOpEHUE: IONIAAN MHOTOYTOJIbHUKOB,
(dhopMyJIBI JUIS TUIOMIACH, COOOpaKCHHS 10100
[Tmomaau ceyeHnit MHOTOTPAaHHUKORB: TIIOIIAIH
MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHHUS
oao0us

20

21

KonTtponrsHas padora "IloBTopeHue:
MHOT'OTPAHHHUKH, CEYCHUS] MHOTOTPaHHUKOB"

O06bEM Tena. O0beM MPSIMOYTOIBHOTO
napajuiesienunena

22

3agaun 00 yaBOEHUHU Ky0a, 0 KBaaparype Ky0a; o
TPUCEKIIUU yTJIa

23

24

CrepeomeTpuuecKkue 3a7a4u, CBSI3aHHbIE C 00bEMOM
NpsIMOYTOJILHOTO Mapajuienenunena. [Ipukinanansie
3a/1aud, CBSI3aHHBIE C BHIYMCICHUEM 00bEMA
MPSIMOYTOJILHOTO MapaJijiesienuie/ia

O0BEM MPAMON TTPU3MBI

25

26

27

CrepeomeTpruueckue 3a1a4u, CBSI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB MPAMON TPU3MBI.
[IpuknagHbie 3a1a4u, CBA3aHHbIE ¢ 00BEMOM IPSIMOI
IIPU3MBI

Brruncienre 00bEMOB TeJ C TOMOIIBIO
onpenenéHHoro uurerpana. O0bEM HaKJIOHHOU
MIPU3MBI

Brruuciieane 005EMOB TEJ € TIOMOIIBIO
onpenenéHHoro uaTerpana. O0bEM MUpaMuIbI

28

29

®opmyna 06béMa nupaMuibl. OTHOIIEHUE 00BEMOB
nupamMuj ¢ OOIIHUM YIIIOM

CrepeoMeTprUUECKuE 3a/1a4d, CBSI3aHHBIE C
o0BEéMaMu HaKJIOHHOW mpu3Mbl. CTEpeoMETpUIECKUE
3aJlayu, CBSI3aHHBIC C 00BEMAMK MUPAMU/IBI

30

31
32

[Ipuknannusie 3agaun mo Teme "O0bEMBI TET",
CBsI3aHHBIE C 00bEMOM HAKJIIOHHOW MPU3MBI

[Ipumenenue 00bEMOB. Beruucienne paccTosHus 10
IJIOCKOCTHU

KontposnbHas padota "O0béM MHOrOrpaHHUKA"




[unuaapuueckas MOBEPXHOCTb, 00pa3yoIne

33 HUAJIMHIPUYECKON MOBEPXHOCTHU

34 Humuuap. [psmont kpyrosou uunuHap. [nomans
MOBEPXHOCTH IIWJIMH]IpA

35 Konnueckas moBepXHOCTb, 00pa3yloiire
KOHMYECKOM MOBEpXHOCTU. KOHYyC

36 CeueHue KoHyca MIOCKOCTHIO, MapaieIbHOM
MJIOCKOCTH OCHOBAHUS

37 Yceq“éHHbIP"I KoHyc. M300paxeHue KOHyCOB U
YCEUEHHBIX KOHYCOB

38 [Tmomaas 60KOBOM MOBEPXHOCTH U MOJTHOM
MOBEPXHOCTHU KOHYyCa
CrepeoMeTpruecKue 3a/1aui Ha JI0Ka3aTeIbCTBO U

39  BBIUMCIICHHE, TOCTPOCHUEM CEUCHHM IIUIIUHIpA,
KOHYycCa

40  IlpuknamgHbIe 3a/1a9H, CBI3aHHBIC C ITUIMHAPOM

41  Cdepa u map
[lepeceuenue cdepsl U mapa ¢ MI0CKOCTHIO.

42  Kacanwue mapa u cdepsl II0CKOCThIO. Bum u
n300paxeHue mapa

43  VYpasuenue chepsl. [Inomans chepsl u e€ yacteit

44 | Cumwmetpus chepsbl u mapa
CrepeoMeTprUecKue 3a/1a4d Ha JI0Ka3aTeIbCTBO U

45 | BBIYMCIICHHE, CBA3aHHBIE CO CHEpOH U IIapoM,
MMOCTPOEHUEM UX CEYEHUH IUIOCKOCTHIO
CrepeoMeTpruecKue 3a/1aui Ha JI0Ka3aTelIbCTBO U

46  BBIYHMCIICHHE, CBSI3aHHBIE CO c(hepoil U mapom,
IIOCTPOCHHUEM UX CEUCHUH IUIOCKOCTHIO

47 [IpuknanHbie 3a1a4u, CBI3aHHBIE CO CPepoil U
1apom

48 [ToBTOpEHHKE: OKPYKHOCTH HA IMJIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHJAPTHBIE TTO100MS

49 PaznuyHbie KOMOMHALIMK TEJT BPAILICHUS U
MHOT'OTPaHHHUKOB

50 3amauum mo teme "Tena v MOBEPXHOCTH BpalICHUS "

51 KOHTpOJIBI'-'IaSI pabora "Tena u moBEpXHOCTH
BpalleHUs
O06weM nunmuHapa. Teopema 06 00bEME TPAMOTO

52 mmmHapa. Beraucnenne 00bEMOB TEIl ¢ TTOMOIIBIO
onpenenéHHoro uHTerpana. O0bEM KoHyca

53  IInomaam 60KOBOM M TOJHOM MOBEPXHOCTH KOHYCA

54 CrepeoMeTprUUECKuE 3a/1a4d, CBSI3aHHBIE C

BBIUHCIICHHEM 00bEMOB IMIIMHIpA, KOHYCA.




[Tpuxnagueie 3agaun 1o reme "OO0BEMBI U TIIOIIATU
noBepxHOCTEN Ten"

55

56

O0bEM 1mapa u mapoBoro cekropa. Teopema 06
o0béme mapa. [1momans chepsl.
CrepeomeTpuueckue 3a7a4u, CBSI3aHHBIE C
BBIUHCIICHHEM 00BEMOB II1apa, MapoBOTO CETMEHTA U
IIIAPOBOTO CEKTOPA

[Tpuknagasie 3amaun o Teme "OO0bEMBI TET",
CBsI3aHHBIE C 00BEMOM ITTapa U MIOMABI0 Cephl.
CoOoTHOIIICHUST MEXKTy TIJIOIIAIIMHU TTOBEPXHOCTEH 1
00BéMaMU ITOJOOHBIX TEN

57

58

59

[Tono6ubIe Tena B mpocTpaHcTBe. 3MeHeHne
00bEMa npu nogoouu. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIC C BEIYHCICHUEM 00BbEMOB TEN U
IUIOIA/ICH MMOBEPXHOCTEN

Kontponbshas pabora "Iliomnanu moBepxHoCTy U
00BEMBI KPYTJIbIX TEN"

JIBrxenus npoctpancTBa. Otodpaxenus. JBruxeHus
1 paBeHCTBO ¢uryp. OO1Ire CBOMCTBA JBHKCHHIA.
Buibl 1BUMKEHUI: TTapauIeIbHBIN TIEPEHOC,
LEHTpaJIbHAsI CAMMETPUS, 3€pKaJIbHAsI CAMMETPH,
IIOBOPOT BOKPYT NPSAMOM

60

61

[IpeoOpazoBanus nogodus. [Ipsmas u chepa
Dinepa. ['eomeTpruueckre 3a1a4d Ha TPUMEHEHUE
JIBUKCHHSI

KontposnbHas pabota "BekTopsl B mpocTpaHcTBe"

62

O6o06mmaromiee noBropeHue 11 moHsTHl U METOA0B
Kypca reomerpuun 10—11 kmaccoB, cucremaru3anus
3HaHui: "[lapanienbHOCTh IPSAMBIX U IIIOCKOCTEN B
poCTpaHCcTBe"

63

64

65

O6o06mmaromiee noBropeHue 11 moHsTHl U METOA0B
Kypca reomerpun 10—11 xnaccos, cucrematuzanus
3HaHui: "BekTopsl B mpocTtpancTse”

Oo6o6maroree moBropeHue 11 moHsITHI 1 METOI0B
kypca reometpuu 10—11 knaccoB, cucremaTuzanus
3HaHui: "O0BbeM MHOTOrpaHHUKA"

O6o6maroriee moBropeHue 11 moHsITHI U METOA0B
kypca reometpuu 10—11 knaccoB, cucremaTuzanus
sHanuii: "[1nomanym moBEepXHOCTH B 00BEMBI
KpYIJIbIX TEN"

66
67

HTorosas KOHTpoJIbHAs paboTa
[ToBTOpeHue, 00001IeHNE U cUCTEMAaTH3aIUs 3HAaHU N




Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€

68  poib B pa3BUTUHN COBPEMEHHBIX MHKEHEPHBIX U 1
| KOMITBIOTEPHBIX TEXHOJIOTUH
~ OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

YYEBHO-METOJNUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HPOLHECCA

1. Mep3zisak A.I'., Homuposckuii [[.A., ITonssxkoB B.M.; nox penakuueit [logonsckoro
B.E. «Matematuka. ['eomerpus», yuebnuk 10 xmacc.

2. Mep3msix A.I'., Homuposckuii J[.A., [TonsikoB B.M.; nox peaakuueii [Togonbckoro
B.E. «Matematuka. ['eomerpus», yuebnuk 11 xmacc.
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