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HOACHUTEJBHASA 3AIINCKA

['eometpust siBnsieTcss OAHMM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHMsl, TaK KaKk 00ECHeUrnBAET BO3MOXKHOCTh MU3YUEHHUs NUCLUUIUIMH €CTECTBEHHO-
Hay4YHOM HAIPaBJIEHHOCTH M NPEIMETOB I'yMaHUTapHOro HHKIA. I[0CKOJBKY JIorHYeckoe
MBILLIEHHE, (POPMUPYEMOE ITPU U3yUEHUHU 00yUaIOIIMMUCS NOHSITUMHBIX OCHOB T€OMETPUH,
PU J0Ka3aTeIbCTBE TEOPEM U IIOCTPOCHHUU ILETIOYKH JIOTMYECKUX YTBEPKIACHUHN IpU
pELICHUM TE€OMETPUYECKUX 3a7ad, YMEHUE BBIJBHraTb M ONPOBEPrarb THUIIOTE3bI
HENOCPEICTBEHHO MCIOJIB3YIOTCS MPHU PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O ILIMKJIA, B
YaCTHOCTH (PU3UUECKUX 3a]1au.

Ilenb ocBOeHUs MporpaMmMbl yueOHOro Kypca «I eomeTpus» Ha yriiyOJaéHHOM ypOBHE
— pa3BUTHE UHANBUAYAJIbHBIX CIIOCOOHOCTEN 00YJarOINXCsl IPU U3YYEHUN FEOMETPHH, KaK
COCTaBIISIONIEH MpeAMETHOM obnactu «MaTtemaTika U HHPOpMaTHKay Yepe3 obecreueHne
BO3MOKHOCTH IPHUOOPETEHHS M UCIIOJIb30BaHUS 00Jiee TIIyOOKUX Fr€OMETPHUUYECKUX 3HAHUI
U JEUCTBUW, CHEUU(PHUYHBIX TE€OMETPHHM, M HEOOXOOUMBIX [JIsl  YCHEIIHOIO
po¢heCCUOHAIBHOTO 00pa30BaHus, CBI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHKH.

[IpuopureTHbIMU  3alayaMud  Kypca T€OMETpPUM Ha YIUIYOJIEHHOM  YPOBHE,
PACHIMPSIONIMMHI U YCUIUMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacUIMpEHHE NPEACTABICHUA O TEOMETPUM KaK 4YacTH MHPOBOM KyJIbTYypbl H
(GbopMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHUE NPEICTABICHUS O MPOCTPAHCTBEHHBIX (UIypax KaK O Ba)KHEHIINX
MAaTE€MaTUYECKUX MOJEISX, IMO3BOJIIIOIIMX OIMCHIBaTh M M3y4daTbh pAa3HbIC SBICHUS
OKPYXXAIOIIEro Mupa, 3HAHME NOHATUHHOrO ammapara o paszaeiny «Crepeomerpus»
y4eOHOro Kypca reOMeTpHH;

(opMupoBaHHE YMEHHS BIAJAE€Thb OCHOBHBIMU MOHSATHSAMH O MPOCTPAHCTBEHHBIX
(durypax u uXx OCHOBHbIMH CBOWCTBAMH, 3HAHUE T€OPEM, (POPMYJT M1 YMEHUE UX IPUMEHSTD,
YMEHUS JOKA3bIBATh TEOPEMBI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(dopMHpOBaHHME YMEHHMs PAcClO3HAaBATh HA YEpTEXKaxX, MOJEISAX U B PEaJbHOM MHpPE
MHOTOIPAHHUKH U TeJla BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

dopMHpOBaHHE TOHMMaHUS  BO3MOXHOCTH  AKCHOMAaTHUYECKOIO  IMOCTPOEHUS
MaTeMaTUYeCKUX Teopuid, (OPMHUPOBAHHE TOHMMAHUS POJIM AKCHOMATHKU TIpH
MIPOBEICHUHU PACCYKICHUN;

(opMupoBaHHE YMEHUS BIaJeTh METOJAaMH JJOKa3aTelIbCTB U AITOPUTMOB PEIIECHUS,
YMEHUS MX NPUMEHSITh, IPOBOJIUTH JIOKA3aTEJIbHBIE PACCYXIECHHUS B XOJAE PEIICHHUS
CTEpPEOMETPUYECKUX 3a/Jay W 3aJad C MPaKTHUYECKUM COJAepKaHHEM, (POPMHUpPOBaHUE
NpEeJICTaBICHUS] O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAHWM MAaTEMaTHUECKUX
YTBEPKJICHUM U POJIM AKCHOMATUKH B IIPOBEJIEHUH JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHHE MHTEJUIEKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEM
oOy4Jaroniuxcsi, I03HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATENLCKUX YMEHUM, KpUTUUHOCTU
MBIIUICHUS, UHTEpPECA K U3YUEHUIO TE€OMETPUU;

dopmupoBanre (PYHKIIMOHATBLHON IPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU: YMEHUS
pacno3HaBaTh MPOSIBICHUS F€OMETPUYECKUX MOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CHUTYallMsIX M MPU M3YYEHUHU JIPYTUX Y4YEOHBIX MPEAMETOB,
[IPOSIBJIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS PEAIBHBIX CUTYaLWH,
MCCJIEI0BAHMS IOCTPOCHHBIX MOJIEIEN, HHTEPIIPETALMY TIOJYYEHHBIX PE3YJIbTaTOB.



OCHOBHBIMHU COJIEP>KATENbHBIMU JIMHUAMU yueOHoro Kypca «I'eomerpusi» B 10-11
KJjaccax sBisitorcs: «IIpsiMble U MIIOCKOCTH B MPOCTPAaHCTBE», «MHOTrOorpanHuKmn», «Tema
BpallleHus», « BEeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBEY, «/IBMKEHUSI B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATUIMUY,
pEJIEBAaHTHBIMH TE€OMETpUU Ha yrayOnéHHoM ypoBHe oOyuenus B 10-11 kiaccax,
OTHOCUTCS KO BCEM COJEp>KaTelIbHBIM JIMHUAM Y4YeOHOro Kypca, a (QopMUpOBaHUE
JIOTUYECKUX YMEHUH pachpenesnsieTcs He TOJBKO MO COAEpKATEIbHBIM JIMHUSIM, HO U TIO
rogaMm oOyuenusi. ConepxaHue o0O0pa30oBaHUsA, COOTBETCTBYIOIIEE MPEAMETHBIM
pesynbTatam ocBoeHusi DepepanbHO paboueil mporpaMMbl, pacipeeaEHHbIM M0 TojlaM
oOy4eHHs, CTPYKTypUpPOBAaHO TakuM oOpa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHIIMIIHAIBHBIM BOIIpOcaM oOyyaroiuecs oOpanaiuch HEOAHOKPATHO. ITO MO3BOJISET
OpraHU30BaTh OBJAJCHUE T€OMETPUUCCKUMU MOHATUSIMH U HaBBIKAMU MOCJIEIOBATEIBHO U
MOCTyNaTeNIbHO, C COOIOICHUEM PUHIIMIIA TIPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIIOUATh
B OOIIYIO CHCTEMY F€OMETPHUUECKUX MPEACTABICHUI 00yJatomnuXCsl, PACIIUPSS U YTy OIIsist
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4SHHIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3/1aTh ycnoBus A AuddepeHnnanuu o0yueHus, TOCTPOSHUSI WHANBHIYaIbHBIX
o0pa30BaTeNbHBIX MPOrpaMM, OOECHEYUTh YIIYyOJEHHOE H3yUYeHHE TEeOMETPpUU Kak
cocTaBJisiolIel yueOHoro npeamera «MaremMaTukay;

HOJATOTOBUTH OOYYArOIIMXCA K IMPOJOJDKEHUI0 H3YYEHUS MaTEeMaTHKU C YYETOM
BbIOOpa Oynyuieil mnpodeccun, obecrieunBas NPEEMCTBEHHOCTh MEXKIY OOMIMM U
podheCCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yue6Horo xypca «I'eomerpusi» Ha yriry0Ji€HHOM ypoBHE OTBOAUTCS 136
yacoB: B 10 kiacce — 68 yacos (2 yaca B Hezento), B 11 kiacce — 68 yacos (2 yaca B Heelo).

COAEPXAHHUE YYEBHOI'O KYPCA

10 KITACC

LIpsimvle u nrockocmu 8 npocmpancmee

OCHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMasi, TJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 006 aKCMOMATUYECKOM TOCTPOCHUU CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3zauMHOe  pacnosoxkeHwe  NpsIMBIX B MPOCTPAHCTBE:  INEPECEKAOIIUECH,
MapaJUyIeIIbHbIE M CKpEIIMBAKOIIMeEcs mpsMble. [IpuU3HaKyM CKpEIIMBAIOMIMXCA MPSMBIX.
[TapajutenbHOCTh MPSIMBIX W IUIOCKOCTEM B NPOCTPAHCTBE: MAPAIUICIBHBIE MPSMBIE B
MIPOCTPAHCTBE, MAPAIUIETBHOCTh TPEX MPAMBIX, MAPAUICIBHOCTh NPSMOU MU IUIOCKOCTH.
[TapannensHOoe ¥ IEHTpadbHOE TNPOEKTHpPOBaHWE, U300pakeHue ¢uryp. OCHOBHbBIC
CBOMCTBa NapaJlJIeIbHOTO MpoeKTUpoBaHus. M300paxenue ¢uryp B mapajsielbHON
MPOEKIMHU. Y TJIbI C COHAITPABICHHBIMUA CTOPOHAMM, YTOJ MEXKY MPSIMBIMUA B TPOCTPAHCTRBE.
[TapannenbHOCTh IUIOCKOCTEN: MApalIeNbHbIE IUIOCKOCTH, CBOMCTBA IapajulesIbHBIX
mockoctel. [lpocreiimne mNpocTpaHCTBEHHbIE (QUTYpPhI HA IIJIOCKOCTH: TETPadIp,
napajuiesIenune]], HOCTPOEHUE CEUCHUI.

[lepneHaUKYASIPHOCTh MOPSIMOM M TIJIOCKOCTH: MNEPHEHIUKYISIPHBIC TMPSIMbBIE B
MPOCTPAHCTBE, MPAMBIE NApPAJUICIbHBIE W TEPHEHAUKYISIPHBIE K IUIOCKOCTH, IMPU3HAK
MEPIEHAUKYISIPHOCTA TPAMOM M IUIOCKOCTH, TEOpEMa O MPSIMOW MEPIEHIAUKYIISIPHON
mockoctTu. OpToroHaabHOE NpoeKTUpoBaHue. [leprneHIUKyIsp U HAKJIOHHBIE: pACCTOSIHUE



OT TOYKU JO IUIOCKOCTH, PACCTOSHUE OT MPSAMOM 0 MIOCKOCTH, MPOEKIHUS (PUTypbl HA
IJIOCKOCTh. [leprneHauKyIsIpHOCTh TUIOCKOCTEN: NPU3HAK IEPIECHINUKYJIAPHOCTH JBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriel B OPOCTPAHCTBE: YIroJl MEXKIYy IPSAMOM M IUIOCKOCTBIO, JBYTPAaHHBIA YTIOJ,
JUHEHHBIM YroJl ABYTpaHHOrO yria. TpéxrpaHHblii U MHOrorpaHssle yribl. CBOMCTBa
IUIOCKMX YIVIOB MHOTOrpaHHoOro yria. CBOHCTBa IUIOCKMX H JBYI'PAHHBIX YTIJIOB
TPEXTPaHHOIO yria. TeopeMbl KOCUHYCOB M CHHYCOB I TPEXTPAHHOTO YIJIA.

Mnozeozpannuku

Bunbl MHOTOrpaHHUKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yrosnpHas npusma,
npsMasi ¥ HaKJIOHHAs IPU3Mbl, OOKOBasi U MOJIHAsA IOBEPXHOCTH Mpu3Mel. [lapannenenunen,
OPSIMOYTOJIBHBIN MapajuleieuIIe]] U ero cBorcrea. Kparyaimme MmyTH Ha IOBEPXHOCTH
MHororpannuka. Teopema Ditnepa. [IpoctpanctBennas treopema [Tudaropa. [Tupamuaa: n-
yroyibHas MUpaMuja, MpaBuibHas U yceu€HHas nmupamuasl. CBoiicTBa péoep U OOKOBBIX
IpaHed NMPaBUIBHOM NUpamuzbl. [IpaBriIbHbIE MHOTOTPAaHHHUKHW: IIPAaBHJIbHAS NpPHU3MaA U
MpaBUJIbHAs MUPAMUJIA, TpaBUJIbHAS TPEYToJibHAs MMpaMUa U MPAaBUIIbHBIN TETpa’ap, KyO.
IIpencraBienne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAIP, AOJAEKAdAP U UKOCAMP.

Bbluucnenne 31eMEHTOB MHOTOIPAaHHHMKOB: pé&Opa, auaroHanu, yribsl. [lmomane
OOKOBO MOBEPXHOCTU M MOJHOW MOBEPXHOCTU MPSIMOUM MPHU3MBI, IJIOMAAb OCHOBAaHUM,
TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsAMOM mpusMmbl. [lnomans 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPaBUJIBHOU IMUPAMU/IBL, TEOPEMA O IUIOLIAAU YCEUEHHON TUPaMUIBI.

CummeTpHrst B IPOCTPAHCTBE. DJIEMEHThl CHMMETPUU MTPABUIIBHBIX MHOTOTPAHHUKOB.
CuMmMmeTprs B NMIPaBUJIBHOM MHOTOTPAaHHUKE: CUMMETPHUS Napajulelenune a, CHMMETPHS
IIPAaBWIBHBIX IIPU3M, CUMMETPUS IIPABWIBLHOU TUPAMUIBI.

Bexmopul u koopounamul 6 npocmpancmee

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTODP, JIMHA HEHYJEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHANIPABJIEHHBIE U TPOTHUBOMOJIOKHO HANIPABJIECHHBIE BEKTOPBI.
PaBeHcTBO BEKTOPOB. J[€MCTBHS C BEKTOPAMHU: CIIOKEHHUE U BBIYMTAHHE BEKTOPOB, CyMMa
HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4ucio. CBOWCTBA CIIOKEHUS BEKTOPOB.
CBoMCTBa YMHOXKEHHsI BeKTOpa Ha 4ucio. [lonstue kommnanapHsle BekTOphl. [Ipu3Hax
KOMIUIAHAPHOCTU TPEX BEKTOpOB. [IpaBmio mapamnenenunena. Teopema o pasiioKeHUU
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTOpaM. [IpsimoyronbHas cucrema KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBA3p MEXAYy KOOpAMHATAMU BEKTOpa U
KOOPJIMHATaMH TOYEK. YTOJI MEXIy BeKTopamMu. CKaIIpHOE MPOU3BEIEHUE BEKTOPOB.

11 KJIIACC

Tena epawenus

[ToHsTHs: UMAMHAPUYECKas: TOBEPXHOCTh, KOHMYECKAasl MOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, 00pa3ylolue noBepxuocteil. Tena BpaieHus: UUIMHAP, KOHYC, YCEUEHHBIN
KOHycC, c¢epa, map. BzaummHoe pacnonoxeHue c@epbl M IUIOCKOCTH, KacaTeabHas
IJIOCKOCTh K cdepe. M300paskeHne Ten BpallleHusl Ha TIIOCKOCTU. Pa3BépTka nuiuHapa U
koHyca. CumMmeTpusi chepsl U mapa.

O6bEM. OcHOBHBIE cBOWCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSAMOYTOJIBHOIO
napajuienenuneaa u cieactsus u3z He€. O0bEM NpsAMoN U HAKJIOHHOW MPU3MBI, HIUITUHAPA,
nupaMuIel ¥ KoHyca. OO0BEM 11apa v IapoBOTro CETMEHTA.

KoMOunanuu Ten BpamieHus M MHOTOTpaHHUKOB. [Ipu3Mma, BnucaHHas B LMJIMHID,
omnucaHHas okoso uminHapa. Ilepeceuenne cdepsl u mapa ¢ miockocteio. Kacanue mapa



u cdepbl WIOCKOCThIO. [loHSATHE MHOrOrpaHHHKA, OMHCAHHOTO OKOJO cepsl, cdepsl,
BIIMCAHHOW B MHOTOIPAHHMK WJIH TEJIO BPALLEHUS.

[Tnomanb MOBEPXHOCTH IMIIMHIPA, KOHYCa, TUIOMIab chepsl U e€ yacteil. [lomobue B
npoctpancTBe. OTHomieHHe OOBEMOB, TUIOMIAACH MMOBEPXHOCTEH TOMOOHBIX (uryp.
[Ipeobpa3oBanue mogodusi, romoreTus. Pemenne 3agaq Ha TUIOCKOCTH C UCTIOJIB30BAaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHne ceyeHHiI MHOTOIPAHHUKOB M TEJl BpAIICHUSA: CEUEHHUS LWIMHIPA
(mapanienbHO U NEPHEHANKYJISPHO OCH), CEUEHUs KOHyca (IapajljiesIbHble OCHOBaHMIO U
OPOXOSAIINE Yepe3 BEpIIMHY), CEYEHMs Iapa, METOJbl MOCTPOCHUS CEYEHUN: METOH
CJIEIOB, METO/1 BHYTPEHHET O IPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN IIIOCKOCTH.

Bexmopuwl u koopounamul 6 npocmpancmee

BexTtopsl B mpocTtpaHcTBe. Omnepauuu HaJ BeKTOpamMHu. BekTopHoe yMHOXEHHE
BeKTOpOB. CBOMCTBa BEKTOPHOrO0 YMHOXEHHS. [IpsMoyronpHas cucreMa KOOpAHWHAT B
npoctpaHcTBe. Koopaunatel BekTopa. Paznoxkenue Bektopa mo 0asucy. KoopaunatHo-
BEKTOPHBII METOJ IPHU PELIEHUU T€OMETPUUECKUX 3aa4.

Lesuoicenus 6 npocmpancmee

JIBixkenust npoctpaHcTBa. OTtoOpaxkeHus. J[BuxeHus u paBeHCTBO ¢uryp. OOiue
CBONCTBA JBM>KCHUM. BUbI ABVMKEHHUI: ITapaJuIeIbHBIN IEPEHOC, IEHTPAJIbHASI CHMMETPHUS,
3epKajibHasi CUMMETpPHs, TIOBOPOT BOKPYT IpsAMoi. [IpeoOpazoBanus nogodus. Ilpsmas u
cthepa Ditnepa.

IINTAHUPYEMBIE PE3YJIBTATDBI

JINYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHCKOTO BOCITUTAHMUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMK OOYyYalomerocss Kak AaKTHUBHOTO W
OTBETCTBEHHOTO 4YJIEHA POCCUHCKOr0o OOIEeCTBA, MPEJACTABICHHUE O MaTEeMaTHUYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SBICHHUH, MPOIEAYP T'PaKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI M JIPYTroe), YMEHUE B3aUMOJCHCTBOBATh C COLUAIBHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIUSIMU U Ha3HAUCHUEM;

2) MaTpuoOTHYECKOTO BOCTIUTAHMUS:

c(OPMHUPOBAHHOCTh POCCHUUCKONW TPaXTAHCKOM MJICHTUYHOCTH, YBaXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUICKOW MATeMaTUKH, IIEHHOCTHOE OTHOILIEHHE K
JNOCTHKEHUSAM POCCUMCKMX MATEMaTHUKOB M POCCHUMCKOM MAaTeMaTHU4eCKOW IIKOJIbI,
MCIIOJIH30BAaHUE ATUX JOCTIXKCHHUM B IPYTUX HayKaX, TEXHOJIOTUSAX, Chepax SIKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOTO BOCIIUTAHHSI:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, CcHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, OSTHUYECKOrO TOBEACHUS, CBI3aHHOTO C MPAKTHYECKUM
MIPUMEHECHUEM JOCTHKEHUN HAYKH U IESITEIbHOCTBIO YYEHOT0, OCO3HAHHE JIMYHOTO BKJIaJa
B IIOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 5CTETUYECKOT0 BOCTTUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYas OCTETUKY MaTeMaTHYE€CKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEUICHUH, pPAaCCyXIEHUH, BOCHPUUMYHMBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusnuecKkoro BOCIIUTAHUS:



c(OPMHUPOBAHHOCTh yMEHUS TPHUMEHSIThH MaTEMaTUYeCKHe 3HaHUS B WHTEpecax
3I0POBOTO U 0€301acHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K CBOEMY 3I0POBBIO
(3mopoBoe TMTaHWEe, COAJTAaHCUPOBAHHBIA PEXKUM 3aHATAA W OTIbIXa, peryJspHas
(du3uYecKass aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHWE TIPU 3aHATHUAX CIIOPTHBHO-
037I0POBUTEIHHON JIEATETLHOCTBIO;

6) TPYJOBOTO BOCIIUTAHMUS:

TOTOBHOCTh K TPYAY, OCO3HaHHE IICHHOCTH TPYAOIIOOHS, WHTEPEC K Pa3InIHBIM
chepaMm TpoeCcCHOHATBLHON JEATCIILHOCTH, CBS3aHHBIM C MaTeMaTHKOW H €
IPWIOKCHUSIMH, YMCHHE COBEpINATh OCO3HAHHBIH BBIOOp Oyaymield mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTHYCCKOMY OO0pa30BaHUI0O M CaMOOOpPA30BaHHMIO Ha TMPOTSHKCHUU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PCIICHHWH MPAKTHYCCKUX 3aJlad MaTeMaTHYCCKOU
HaIPaBJICHHOCTH;

7) PKOJOTHYECKOTO BOCTIUTAHMS:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPbI, MMOHUMAHWE BIIHMSHHUS COITMATBHO-
PKOHOMHUYECKHX IPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMAIBHON CpPEIbl, OCO3HAHUE
[JI00QJBPHOTO  XapakTepa OJKOJIOTHYECKUX TMpoOJieM, OpHUEHTalus Ha MPUMCHCHHE
MaTeMaTUYeCKNX 3HAHWA JUIsI peIieHWs 3a7ad B 0OJacTH OKpYXKalolmehd Cpenbl,
IJIAHUPOBAHKWE TOCTYIIKOB W OIIEHKHM MX BO3MOXKHBIX TIOCJICICTBUH ISl OKpY’KaroIien
Cpelibl;

8) IIEHHOCTHU HAYYHOTO ITO3HAHUS:

c(hOpMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAayKH U OOIIECTBEHHOM MPAaKTUKH, MMOHMMAHUE MAaTeMaTHYeCKOM HayKH Kak
chepbl YeIOBEUECKON ACATEILHOCTH, ATANOB € Pa3BUTUA W 3HAYMMOCTH JJISI Pa3BUTHS
IIUBUJIM3AIIMM, OBJIAJICHHE S3BIKOM MAaTEMAaTHMKH W MaTeMaTHYeCKOM KyJBbTYpOl Kak
CPEICTBOM ITO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIIATH MPOSKTHYIO U UCCIIEIOBATEILCKYIO
NeSATETbHOCTh HHINBHIYAIBHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATHI

B pesynbrare m3ydeHus mMaTeMaTHKH Ha YPOBHE CpPEIHETO OOIIEero oOpa3oBaHUS Y
obOyuaromerocss OynyT chOpMHUpOBaHBI IO3HABATEIbHBIC YHUBEpPCAJIbHBIC Y4YeOHBIC
NEHUCTBUSI, KOMMYHHUKATHUBHBIC YHUBEPCAIbHBIC YyUeOHBIC JEUCTBHUS, PpETYJISITUBHBIC
YHUBEpPCAIbHBIC YICOHBIC ICHCTBUS, COBMECTHAS JICSITCIHBHOCTD.

[To3naBaTenbHBIE YHUBEPCAJIbHBIE YUeOHbIE TEHCTBUS

ba3oBble nornueckue NqeUCTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKN MATEMAaTUYECKUX OOBEKTOB,
MOHSTUN, OTHOLIEHWH MEXIy NOHATHSAMHU, (OpMYyIHMpOBATH OMNpPENENCHUsI TOHATUM,
yCTaHaBJIMBATh CYUIECTBEHHbIN MPU3HAK KJIACCU(PUKALKUU, OCHOBAHUA Ji1 0000IIEHUs U
CpPaBHEHMS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, POPMYIMPOBATh U MPE0oOPA30BbIBATH CYXK/ICHUS: YTBEPAUTEIbHbBIE U
OTpULIATEIbHbIC, €AUHUYHBIC, YACTHBIEC U O0IIME, YCIOBHBIE;

BBISIBJISIT MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTUBOPEYUS B
bakTax, JTaHHBIX, HAOMIOJEHUSIX U YTBEPKICHUSIX, peiaraTh KPUTEPUH I BbISIBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUNIL;



JI€7IaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX U MWHIYKTUBHBIX
YMO3AKJIFOUYCHUH, YMO3aKIIFOUEHHUM 110 aHAJIOTUU;

MPOBOJINTh  CAMOCTOATENBHO JIOKA3aTEbCTBA MATEMATHUYECKUX  YTBEPKIACHUM
(mpsiMble ¥ OT NOPOTUBHOTO), BBICTPAUBATh APryMEHTAIMIO, MPUBOJUTH TMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMpaTh CIOCOO pelieHus yd4eOHOW 3ajauyu (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BeIOMpaTh HanOosiee MOAXOIANIMNA ¢ YUYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUER).

bazoBbie nccienoBaTenbcKkue AHCTBUS:

UCIIOJIb30BaTh  BOMPOCHI ~ KaK  HCCIEAOBATENIbCKUN  MHCTPYMEHT  IO3HAHWS,
(dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOUIUE MPOTUBOpPEUYHE, MpOoOJIeMy, yCTaHaBIMBAThH
HMCKOMOE€ U JJaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApPTYMEHTUPOBAThH CBOIO TTO3UIIUI0, MHCHHCE,

MPOBOAUTL CAMOCTOATENIBHO CIUIAHUPOBAHHBIN HSKCIEPUMEHT, MCCIIEIOBaHUE 10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 0ObEKTaMHU, SIBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO  (opMynupoBaTh 0O0OOIIEHHUS ¥ BBIBOABI IO pe3yjibTaTaM
MPOBEAEHHOTO HAOJIO/ICHHS, HCCIIEIOBaHUs, OLICHUBATh JOCTOBEPHOCTh MMOJYyUYECHHBIX
PE3yNbTATOB, BHIBOJIOB M 0000IIEHNUI;

IPOTHO3UPOBaTh  BO3MOXKHOE  pa3BUTHE Mpolecca, a TAKXKE  BbIIBUIAThH
MIPEIOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabota ¢ undopmarnueii:

BBISIBJISITH 1€(PUINUTHI HH(POPMALIUH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha BOIIPOC U
IUIS peIlieHus 3a]auH;

BbIOMpaTh WHGOPMALKUIO W3 WUCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIW3UPOBATH,
CHUCTEeMAaTU3HPOBaTh W HHTEPNPETHUPOBATH WHOOPMALUIO PA3IUYHBIX BUIOB U (Hopm
Mpe/ICTaBICHHUS,

CTPYKTYpUpOBaTh HWH(POpPMAIMIO, TPEACTABISATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH IpapruecK;

OIICHMBATh HAAEKHOCTh HH(POPMAIIMH MO CaAMOCTOSTENBHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KomMMmyHUKaTHBHBIE YHUBEPCAIbHBIE yUeOHbIE TEHCTBUS:

BOCIIPHHUMATH U (POPMYITHPOBATH CYKIICHHUS B COOTBETCTBUU C YCIOBUSIMU U LIESIMU
oOIIeHusI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U ITMCbMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS MO XOJy pEIIeHUs 3aJayd, KOMMEHTHPOBATH IMOyYCHHBIH
pe3yibTar;

B X0ZIe 00CY>KACHUS 337aBaTh BOTIPOCHI 11O CYIIECTBY 00CYXK/TaeMOH TEMBI, TIPOOIIEMBI,
pemaecMoi 3a/auM, BHICKA3bIBaTh WJICH, HAIICIICHHBIC HA TIOUCK PEIICHUS, COMOCTABISATH
CBOHU CYXKIICHHS C CY)KICHHSIMHU JPYTHX YYaCTHUKOB JHAJIOra, OOHAPYKUBATh PA3JIUUUC U
CXOJICTBO TIO3WMIIMH, B KOPPEKTHOH ¢dopme (opMyrmupoBaTh pa3HOIIACHS, CBOU
BO3PAXKCHHUS;

NPEACTABIIATh PE3YJIbTAThI PEIICHHS 33]Ja4H, SKCIIEPUMEHTA, UCCIICI0BAHUS, TPOEKTA,
CaMOCTOSITEJIFHO BBIOMpaTh (hOpMaT BBICTYIUICHHS C Y4ETOM 3aJa4 TPE3CHTAUU H
0COOEHHOCTEH ayAUTOPUH.



PerynaruBHbie yHUBEpCATbHBIC YI€OHbBIE TEUCTBUS

Camoopranuzanus:

COCTABJISITH TIJIaH, aJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCO0 PEIIeHUs C yIETOM
UMCIOIMUXCS PECYypCOB W  COOCTBEHHBIX BO3MOXKHOCTEHW, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ yI€TOM HOBOW MH(OPMAITHH.

CaMOKOHTPO!JIb:

BJaJIeTh HaBBIKAMHU IO3HABAaTEIbHOM pedIeKCUM KaK OCO3HAHHUS COBEPLIAEMBIX
JNEUCTBUA U MBICIUTENIBHBIX TIPOLIECCOB, WX Pe3yJbTaTOB, BIAJIETh CIOCOOaMHU
CaMOMPOBEPKH, CAMOKOHTPOJIS MPOIECCa U pe3yibTaTa pelieH!s] MaTeMaTHYeCKOM 3a1auu;

NPEeABUAECTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3a/1a4l, BHOCUTD
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWJECHHBIX
OIIKOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHBATh COOTBETCTBUE pE3yJibTaTa LEIW U YCIOBUSM, OOBSICHATH NPUUYUHBI
JOCTHKEHHUS WJIM HEJOCTHXKEHUSI PE3yJIbTaTOB AESATEIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs IeATEIBHOCTD:

MOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW U MHAUBUAYATbHOU paOOTHI
MIPH pellIeHNH Y4eOHBIX 3aja4, IPUHUMATH 11€JThb COBMECTHOM JESITEIbHOCTH, TUTAHUPOBATh
OpraHU3allMI0 COBMECTHOM paboThl, pacmupenensTh BUIbI padOT, JOTOBAPUBATHCA,
00CyX/1aTh MPOIIECC U pe3ybTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHUI, «<MO3TOBBIC
IITYPMBD» U UHBIE), BBITIOJHATH CBOIO YacTh Pa0OThl U KOOPJUHUPOBATH CBOU JICUCTBHUS C
JIPYTUMHU WICHAMH KOMaH/Ibl, OIEHWBATh KaYECTBO CBOETO BKJaja B OOMIUN MPOAYKT IO
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDI

K konmy 10 kiacca oOydaromuiicss HAy4uTCsi:

CBOOOJTHO ONEPUPOBATH OCHOBHBIMU MOHITHSIMHU CTEPEOMETPUH TIPU PEIICHUH 3a/1a4
Y TIPOBEICHUH MaTEeMaTUYECKHUX PACCYKICHUM;

OPUMEHSTh aKCHUOMBI CTEPEOMETPHUM M CIEJACTBUS W3 HHUX TMPU PEIICHUU
Tr€OMETPUYECKUX 3a]1aY;

KJIacCU(PUITMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSAMBIX B MPOCTPAHCTBE, MIOCKOCTEH
B IIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTRE;

CBOOOJTHO OTIEPUPOBATH MOHSTHUIMU, CBSI3aHHBIMU C YTJIaMHU B TIPOCTPAHCTBE: MEXKIY
MPSAMBIMH B TIPOCTPAHCTBE, MEXKTY TPSIMOU U TJIOCKOCTBIO;

CBOOOJTHO OTIIEPUPOBATH IMOHATHUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJTHO pacIiO3HAaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (TIpU3Ma, TUPaMHJA,
MIPSIMOYTOJIbHBIN TTapajuiesienunes, Kyo);

KJIacCU(DHUIIMPOBATH MHOTOTPAHHKMKH, BEIOMpAst OCHOBAHUS /TSI KITAaCCU(UKAIIHH;

CBOOOJTHO OIEPUPOBATh TOHATHIMH, CBS3aHHBIMH C CEUYEHHEM MHOTOTPAHHHKOB
IJIOCKOCTBIO;

BBITIOJIHATH MapajuIeNIbHOE, [IEHTPAIIbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE (HUTYD
Ha TJI0CKOCTh, BBITIOJIHATH H300pakeHUs1 (UTYp Ha TUIOCKOCTH;



CTPOUTH CEYEHUSI MHOIOTPAHHUKOB Pa3JIMYHBIMU METOJIAMH, BBITIOJIHSTH (BBIHOCHBIE)
IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIYMCIIATh IUIOLAAM TOBEPXHOCTEH MHOTIOIPAHHMKOB (IpU3Ma, MHpPaMHUJa),
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (popmy;

cBOOOZIHO OMEpUPOBATh MOHATHUSMU: CHMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUU (DUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIIMMH BEKTOPaM M KOOPJAMHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH JEUCTBUS HAJl BEKTOPaMU;

pemarh 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHUN W HAaXO0XICHUE
r€OMETPUYECKUX BEIUYNH, TPUMEHSISI U3BECTHBIE METOIBI IPU PEIICHUH MAaTEMATUYECKUX
3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOKHOCTH;

IIPUMEHSTH POCTEUIIINE IPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAIOHHBIE
CUCTEMBI [IPH PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

U3BJIEKaTh,  NpPeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh  HUHPOPMALHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEICTABICHHYI0 Ha 4YepTexax u
pPUCYHKaX;

IIPUMEHATh TIOJIyYEHHBIE 3HAHHWS HA IIPAKTHKE: CPAaBHUBAaTh W AHAJIU3UPOBATH
peanbHble CUTyalUH, IPUMEHATb W3YYEHHBIE IIOHATHS B IPOLIECCE I[OUCKA PEIICHUA
MaTeMaTu4ecku c(HOpMYIUPOBAHHONU MPOOJIEMBbI, MOJEIUPOBATh pealibHbIE CUTYaIluu Ha
A3BIKE  TI€OMETPUM, HCCIEI0BAaThb  IIOCTPOCHHBIE  MOJEIM C  HUCIOJIb30BAHUEM
r€OMETPUYECKUX TOHSATUN W TEOpEeM, ammapara aareOpbl, peliaTh NPakKTUYeCKUe 3aauH,
CBSI3aHHBIE C HAXO0XKJICHUEM I€OMETPUYECKUX BEJIMUMH;

UMETh NPEJCTaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTHUsS T'€OMETPUU KaK COCTABHOM
4acTH (PyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiacca oOyvaromuiicss HAy4uTCsi:

cBOOOHO OTIEpUPOBATH MOHITUSIMH, CBI3aHHBIMU C IIHJIMHAPUYECKON, KOHUIECKOU U
cheprueckoil MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI TIOTYYCHUS;

OTIEpUPOBATH TIOHATUSIMH, CBSI3aHHBIMH C T€JIaMU BpAIIEHUS: IIHIIMHIAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBarth Teja BpaileHus (IUIMHIP, KOHYC, cdepa U map) U 0ObICHITH CIIOCOObI
MOJIyYEHUs TEJ BPAIICHHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPhI U MIOCKOCTH;

BBIUMCIISTh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB M TeNl BpallleHHs, OOBEMBI U
IUIOUIaIM TIOBEPXHOCTEH MHOTOIPAaHHUKOB U TEN BpPAILLEHUS, T€OMETPUYECKHX TeNl C
npuMeHeHueM Gopmy;

cBOOOHO OTIEpUPOBATH MOHATHSIMH, CBI3aHHBIMHU C KOMOWHAIIMSAMU TEJ BPAILICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIIMCAHHBIN B C)epy U OTMMCAHHBII 0KOJI0 cdephl, cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK HJIU TEJIO BPAICHHS,

BBIUMCIISITH COOTHOIICHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTEN 1 00bEMaMu 10 T0OHBIX
Te;

n300pakaTh M3ydyaemble (UTYpbI, BBIIOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3
PUCYHKOB NPOCTBIX 00BbEMHBIX (PUTYp: BUJl CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHHUS TEl
BpalllCHHUS;



U3BIIEKATh,  MHTEPOPETHPOBATH M MpeoOpa3oBbIBaTh  HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKHX (UTypaX, NPEJICTAaBICHHYI0O Ha dYepTexax u
PHUCYHKaX;

cBOOOIHO ONEPUPOBATH MOHATHEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJTHSATH OIEpalK HaJl BEKTOPaMHU;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIMHAT;

pemaTh TeOMETPUYECKHE 3aJlayd Ha BBIYHCICHHUE YIJIOB MEXIy TMPSIMBIMUA U
TUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSHUM OT TOUKH JI0 TUIOCKOCTH, B 11€JI0M, Ha TPUMEHEHHUE
BEKTOPHO-KOOPAMHATHOTO METOIa IIPU PEIICHUH;

CBOOOJTHO ONEPUPOBATH MOHATHSIMHU, CBS3AHHBIMU C JIBIDKEHHEM B IMPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKCHU;

BBITIOJIHATh M300paKeHUs MHOTOIPAHHUKOB M TeJl BpalleHUs MPHU MapauieIbHOM
MEPEHOCEe, LEHTPAJbHOM CUMMETPUH, 3€PKAIbHOW CHMMETPHH, NMPU MOBOPOTE BOKPYT
psMOii, MpeoOpa3oBaHus MO00HUS;

CTPOUTH CEUEHUS MHOTOTPAHHMKOB ¥ TEN BpAIlEHUS: CEYCHHS IIMIWHApA
(mapajyuieNbHO Y MEPIEHANKYJISIPHO OCH), CEUCHHSI KOHYca (MapaijiebHbIe OCHOBAHUIO U
MPOXOJSIINE YEPE3 BEPIIUHY), CEUCHHUS 11apa;

MCIIOJIb30BaTh METOJIbl MOCTPOCHUSI CEYEHUH: METOJI CJIEI0OB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METO/] IEPEHOCA CEKYIIEH INIOCKOCTH;

J0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMS;

OPUMEHATh TE€OMETpUYECKHE (aKThl JUId PELICHUS CTEPEOMETPUYECKUX 3aj]ad,
IPEIoJIararoiuX HECKOJIBKO 11arOB PEIICHHUs], €CJIN YCIOBHSI IPUMEHEHUS 3a/1aHbl B SBHON
1 HesIBHOU hopme;

pelarh 3aJayd Ha JO0Ka3aTeJbCTBO MAaTEMATUYECKUX OTHOLICHUM M HaxOXACHHE
reOMETPUUYECKUX BEJINYMH;

MPUMEHSTh MPOTPaMMHBIE CPENCTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
MIPU PELIEHUU CTEPEOMETPUUYECKUX 3a]1aY;

NPUMEHSTHh TOJyYCHHbIE 3HAHUS Ha TPAKTUKE: CpaBHUBATh, AHAIM3UPOBATH WU
OILICHWBATh pPEabHbIC CUTYaIluH, IPUMEHSATh W3YUYCHHbBIEC TOHSTUS, TEOPEMBI, CBOWCTBA B
mpolecce TMOHMCKa  PElIeHHs MaTeMaTU4eckKd  CPOPMYJIMPOBAHHOM  MPOOJIEMBI,
MOJEJIUPOBATh PEAIbHbIE CUTYallMM Ha SI3bIKE T€OMETPHUH, UCCIEAOBATh MOCTPOCHHbBIE
MOJIETIM C HCIOJIb30BAaHUEM T€OMETPUYECKUX IMOHATHI M Teopem, ammapara aiareOpsl,
pelaTh NPaKTUUECKUE 3a]]a4M, CBA3aHHbIE C HAXOKIEHUEM I€OMETPUUECKUX BEIUUNH;

UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUsS T'€OMETPUU KaK COCTaBHOM
yacTu (PyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHHUE

Bo3moikHOCTH
Ne KoJu-Bo
HaumeHoBaHUe pa3esioB/TeM MCTIOJIb30BAHMS
n/n 4acoB
20P
10 knacc (I'eomeTpust) 68
1 | BBeneHUE B CTEPEOMETPUIO 18 https://resh.edu.ru
9 B3anMHOE pacroyioskeHue MpsIMbIX B 5 https://resh.edu.ru
IPOCTPAHCTBE




3 [TapanienbHOCTh MPSIMBIX U IJIOCKOCTEH B 4 https://resh.edu.ru
POCTPAHCTBE
4 [eprieHAUKYIIPHOCTH MPSIMBIX U TUIOCKOCTEH B 20 https://resh.edu.ru
IPOCTPAHCTBE
5 | Yrusl ¥ paccTOsSHUS 12 https://resh.edu.ru
6 | MHOTOrpaHHHKH 3 https://resh.edu.ru
7 | BeKTOpHI B IPOCTPAHCTBE 8 https://resh.edu.ru
3 [ToBTOpeHue, 0000IICHNE 1 CUCTEMATU3AIIHSI 1 https://resh.edu.ru
3HAHWH
Bo3moxHOCTH
Ne KoJu-Bo
w/n HanmeHoBaHHUe pa3aeioB/TeM qacop | MCMOB30BAHHS
20P
11 kaace (I'eomeTpusn) 68
1 | AHanuTHyecKasi reOMeTpHUs 10 https://resh.edu.ru
5 HOBTOPCHI/IG, 000011IEHNE U CUCTEMATU3ALMS 10 https://resh.edu.ru
3HAHHUN
3 | O0BEM MHOTOTpaHHHKA 12 https://resh.edu.ru
4 | Tena BpameHust 19 https://resh.edu.ru
5 | [Inomaay moBEpXHOCTH U 00BEMBI KPYTIIBIX TEI 7 https://resh.edu.ru
6 | JIBmxcHUS 3 https://resh.edu.ru
7 [ToBTOpeHME, 0000IIEHUE W CHCTEMATH3AIUS 7 https://resh.edu.ru
3HAHHN
IMOYPOYHOE IIJNTAHUPOBAHUE
10 KJIACC
Ne KoanuecTBO Hdara
Tema ypoka
n/n 4acoB U3Y4YCHUA

OcHOBHBIE MpaBUJIa U300PAKEHUS HA PUCYHKE
MJIOCKOCTH, NapaJUIeNIbHBIX MPSMBIX (OTPE3KOB),
CepeNHBI OTPE3Ka

[ToHsITUS CTEpEeOMETPUU: TOUKA, MPAMAs], INTIOCKOCTD,
npoctpaHcTBO. OCHOBHBIE MTpaBUiia U300paKEHUS Ha

PHUCYHKE TIJIOCKOCTH, TTapaJLIETbHBIX TTPSIMBIX
(0Tpe3KOoB), cepeIMHbI OTpe3Ka

[TonsaTus: nepecekaromuecs mioCKOCTH,
nepeceKarommecs npsiMast 1 mioCKOCTh;
MOJIyIPOCTPAHCTBO

MHuororpanHuKy, H300paKeHue MPOCTEUIITUX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
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/

AXCHOMBI CTECPECOMETPHUHN U IICPBLIC CICACTBHUA N3
HHUX

AKCHOMBI CTEpEOMETPHUHU U TIEPBBIE CICIACTBUS U3
HuX. CriocoOBI 3a/1aHus TPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HaYEHUS MPSAMBIX U TIIOCKOCTEN

N300pakeHne ceueHnid mupamMuibl, Kyoa 1 Mpu3Mbl,
KOTOpBIE MPOXOJAT Yepe3 ux péopa. M3obpakenue
NepecevyeHUs! MOTYUYEHHBIX MII0OCKOCTEH.
PackpaiiivBanuie moCTPOCHHBIX CEUEHUN Pa3HbIMU
[BETaMU

10

N300pakeHne ceueHnid mupamMuibl, Kyoa 1 Mpu3Mbl,
KOTOpBIE MPOXOJAT yepe3 ux péopa. M3obpakenue
MEPECEUEHUS MOTYYEHHBIX INTIOCKOCTEM.
PackpammBanye NOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

N300pakeHne ceueHnii nupamMubl, Kyoa v Npu3Mbl,
KOTOpBIEC MPOXOST uepe3 ux péopa. Mzob0paxenue
NIEPECEUCHHUS IOTYYEHHBIX IIJIOCKOCTEM.
PackpammBaHue MOCTPOCHHBIX CEYEHUN Pa3HbIMU
[BETaMH

MeTtop cieoB i MOCTPOEHUS CEUCHUI

11

12

Merton cienoB ajisi nocTpoeHus ceuennii. CBoiicTBa
MepeCceYCHUM MPSIMBIX U TNIOCKOCTEN
Merton cienoB st nocTpoeHus ceuennii. CBoMCTBa
MIEPECEUEHNUN NMPAMBIX U ITIOCKOCTEN

13

[TocTpoenue ceueHuit B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3/1aHne BHIHOCHBIX YePTEkKEH U
3aIIUCh 1IAroB MOCTPOCHUS

14

15

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3aHue BHIHOCHBIX YepTexKel 1
3aKCh IIAr0B OCTPOECHUS

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaMm Ha péOpax. Co3/iaHre BEIHOCHBIX YEPTEXKEN U
3aMKCh 11aroB MOCTPOCHUS

16

[ToBTOpenue mwanumerpun: Teopema o
MIPOTIOPIIMOHANIBHEIX 0Tpe3kax. [lomodue
TPEYTrOJIbHUKOB

17

18

IToBTOopenue manumerpun: Teopema MeHenast.
Pacuersl B ceueHMsX Ha BBIHOCHBIX YEPTEXKAX.
Hcropus pa3BuTus INIAHUMETPUU U CTEPEOMETPUHI
KoHnTtponbHas padota "AKCHOMBI CTEPEOMETPHUHU.
Ceuenus"

19

B3auMHO€ pacnoiokeHue MpsMbIX B TPOCTPAHCTBE.
CkpemuBaronuecs npsamsie. [Ipusnaku




CKpeluBaromuxcs npsMbix. [lapanienbHbie mpsMbie
B NMPOCTpaHCTBE. TeopeMa 0 CyleCTBOBAHUU U
€IMHCTBEHHOCTHU MPSMOM MapaJIEIbHON JaHHOU
MPSAMO#, TPOXOIAIIECH Yepe3 TOUKY IPOCTPAHCTBA U
HE JICKAILEH HAa TaHHOW npsAMOu. JIemma o
MepEeCCYCHUH MapalIeIbHBIX IPSMBIX INTIOCKOCTHIO.
[TapaiuteTbHOCTB TpeX MPsAMBIX. Teopema o0 TpEX
MapaJIeIbHBIX MPAMBIX. Teopema o
CKPEIIMBAIOMINXCS MTPSMBIX

20

[TapamnensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapaJlJIeILHOTO MPOEKTUPOBAHUSI.
N3o06pakenne pa3HbIX GUryp B HapajjieIbHON
npoekiuu. LlenTpanbHas npoexius. YTom ¢
COHAIPaBJIECHHBIMHA CTOPOHAMU. YTOJ MEXIY
npsIMBIMU. 3aJ1a4¥ Ha J0KA3aTeIbCTBO U
UCCJIEIOBAHNE, CBSI3aHHBIE C PACIIONI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE

21

[ToHsTHA: ApaIEIPHOCTD IPSIMOU U IJIOCKOCTH B
npocrtpancTie. [Ipu3Hak napajuieIbHOCTH PAMON U
m1ockocTu. CBOMCTBA MapaAJIEIbHOCTH MIPSIMOU U
IUIOCKOCTH. ['eoMeTpruueckue 3a1a4i Ha BBIYUCIICHUE
Y JOKa3aTeNbCTBO, CBSI3aHHBIE C MMAPAIIIETBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B MPOCTPAHCTBE

22

[TocTpoenue ceueHus, MpOXOAsIEro Yepe3 JaHHYIO
MPSMYIO HA YEPTEXKE U MAPAJLICITBHOTO APYTron
npssmoit. Pacu€r ornomenuii. [1apannensHas
MIPOEKIMs, IPUMEHEHUE IS IOCTPOCHUS CEUCHUN
KyOa u nmapasienenurena. CBolicTBa
NapajiyIeIICIUIEea U IIPU3MBI

23

24

25

[TapannensHbie IockoCcTH. [Ipu3Haku
MapaJyIeIIbHOCTH ABYX IIOCKOCTEN. Teopema o
MapajuieIbHOCTH U €IMHCTBEHHOCTH ILIOCKOCTH,
MPOXOJAIIEN YEPE3 TOUKY, HE TPUHAJIEKAILYIO
JTAaHHOM IIJIOCKOCTH M CJIEJCTBUS U3 HEE
CBoiiCTBA MapAIJIENBHBIX INIOCKOCTEN: O
NapajuieIbHOCTH MPSIMBIX MEPECCUCHUs IPU
MIEPECEUEHNH JIBYX NAapaJUIENIbHBIX MIJIOCKOCTEN
TpeTheit. CBOMCTBA MapauieIbHBIX TIIOCKOCTEH: 00
OTpe3Kax MapajyIeIbHBIX MPAMbBIX, 3aKITIOUEHHBIX
MEK]ly apajuieIbHBIMU IIOCKOCTSIMU; O
MEePECEUEHUHN MPAMON C IByMsI TTapajlieIbHbIMU
MJIOCKOCTAMU

[ToBTOpenue: Teopema Iludaropa Ha mIOCKOCTH;
TPUTOHOMETPHS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA




CpoiicTBa Ky0a U MPsIMOYTOJIBHOTO

26 1
napajijiesnenunena

27 Brruncnenue IMH OTPE3KOB B KyOe U 1
IPSIMOYTOJIBHOM MapaJlieenuneie
[lepneHANKYISIPHOCTH TIPSIMOM U MJIOCKOCTH.

28  IIpu3Hak nepneHIuKyIIPHOCTH MIPSIMON U 1
MJIOCKOCTH
TeopeMa 0 CylIECTBOBaHUH U €JUHCTBEHHOCTH

29  mpsMOii, MPOXOIAIIeH Yepe3 TOUKY MPOCTPaHCTBA U 1
NEPHEHANKYJIAPHOHN K IIIOCKOCTH

30 [11ockocTH U EPNEHANKYIISIPHBIE UM TIPSIMBIC B 1
MHOTOI'PaHHHUKaX

31 [lepnenaukyisap u HakioHHas. [loctpoenue 1
MEPIEHIUKYJIIPA U3 TOUYKU Ha MPSMYIO

32 Teopema o Tpéx neprneHauKysapax (mpsamas u 1
oOpatHasi)

33 Yroa Mexay CKpEIMBAIOIIMMUCS MPSIMbIMHU 1

34 [Touck nepneHANKyJISPHBIX HPAMBIX C IOMOLLIbIO 1
NEPHEHANKYJIPHBIX MJIOCKOCTEN

35 OproroHajibHOE TPOESKTUPOBAHUE 1

36 [TocTpoenue ceuenuii Kyoa, MpU3MBl, nvpaBI/mLHoﬁ 1
nUpamMubl C TOMOILIBIO OPTOTOHAIBHOM MTPOEKIIUU

37 [TocTpoenue ceueHuit Kyda, MpU3MBI, HP&BHHLHOﬁ 1
UpamMUIbl C TOMOIIBIO OPTOrOHAJIBHOM ITPOEKIIUU
CumMeTpus B MPOCTPAHCTBE OTHOCUTEIIBHO

38  mnockoctu. [lnockocTu cummeTpuii B 1
MHOTOTPaHHHUKAX

39 [Ipu3HaK neprneHaNKyIIPHOCTH IPSIMON U 1
MJIOCKOCTH KakK CJIE€JCTBUE CUMMETPHUHU

40 [IpaBunbHBIE MHOTOTPaHHUKU. Pacu€T paccrosHui 1
OT TOYKH JI0 IIJIOCKOCTH

a1 [IpaBriIbHBIE MHOTOTPAHHUKH. PacyéT paccTossHui 1
OT TOYKH JI0 TJIIOCKOCTH

42 Crioco0Obl OMyCTHUTD MEPIEHAUKYIAPBI: CHMMETPHA, 1
CABUT TOYKH IO MapaJIeIbHON MPSMON

43 Cnasur o }ienapanneanoﬁ MPSIMOU, U3MEHEHUE 1
paccTositHui

44 KonTposbHas pa60TaV"B3aHMH0e pacn(?'nonceHHe 1
NPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBE
[ToBTOpEHHME: YrOa MEXAY IPSIMBIMU HA IJIOCKOCTH,

45  TPHTOHOMETDHS B IPOU3BOILHOM TPEYTOJILHHUKE, 1

TeopeMa KOCHHYCOB; YTOJ MEXIY
CKPELIMBAIOIIMMHUCS MPSMBIMU B TPOCTPAHCTBE




46

47

["'eoMeTpuyeckre MeTO/Ibl BEIYMCIICHUS YTIIa MEXKIY
NPSIMBIMU B MHOTOTpaHHUKaX. JIByrpaHHbIN yrod.
CBOWCTBO JIMHEIHBIX YTJIOB IBYTPAHHOIO yTIJia

[lepnenaukysgpHble IockocTu. CBOKWCTBA B3aMHO
NIEPIIECHIUKYJIAPHBIX IIJIOCKOCTEN

48

49

50

[Ipu3Hak neprneHIMKyISpPHOCTH IJIOCKOCTEH;
TeopeMa O IPsIMOM MepecedeHus ABYX II0CKOCTen
NEePHEHANKYJISIPHBIX TPEThEN TIIOCKOCTU

[TpstmoyToNbHBIN Mapamenenumes; Ky0; n3MepeHus,
CBOMCTBA IIPSIMOYTOJIBHOTO ITapaJLIEICIUIIE A

TeopeMa O AraroHaiu IpsaMOoyrojabHOTO
napauiejicruineaa u CJICACTBUC 13 HEE

o1

52

53

CTepeOMCTpH‘IGCKI/Ie U IIPUKIAJHbIC 3a1a4H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM IIPAMBIX U
IINTOCKOCTH

[ToBTOpEHME: CKpEIIMBAOIIMECS TTPSMBIE,
MapajiyIeIbHbIEC IOCKOCTH B CTAHIAPTHBIX
MHororpannukax. [lapa napanieapHbIX IITIOCKOCTEN
HAa CKPEIIMUBAIOIIUXCS MPSIMBIX, PACCTOSIHUE MEXKITY
CKPEIIUBAKOIIMMHUCS MPSIMBIMU B IPOCTHIX
CUTYaIUSIX

PaccrosiHre OT TOUKH 10 TIIOCKOCTH, PACCTOSHUE OT
MPSAMOM 10 MIIOCKOCTH. Bbrunciienne paccTosHuin
MEXIY CKPEIIUBAIOIIUMHUCS MPSIMBIMU C TOMOIIIBIO
MEePIICHAUKYJISIPHOMN TIIIOCKOCTH

54

TpéxrpaHHbIi yroJl, HEPaBEHCTBA ISl TPEXTPAHHBIX
yraoB. Teopema ITudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOTO yIJIa

55
56

DJIeMEeHThI ChepUIECKON TeOMETPUU: Ie0Ie3NUECKUE
JIMHUU Ha 3eMIie.

KontponbsHas pabota "Yrisl u pacctosiHus"

57

58

59

[Tupamuna. Buasl nupamua. [IpaBunsHas nupamua.
[Tpusma. IIpssmas u HakmoHHAas nipusMel. [IpaBusbHas
pu3Ma

[Ipsamon nmapannenenunesn, IpsAMOyroJabHbIN
napasuienenunes, Kyo. BeIykibie MHOTOTpaHHUKH.
Teopema Ditniepa. [IpaBriibHBIE U TOTYTPABUILHBIC
MHOTOrPaHHUKH

KonTtponbshas pabora "MHororpaHHuku"

60

[ToHsaTHE BEeKTOpaA Ha IJIOCKOCTH U B IPOCTPAHCTBE

61
62

CymMa BeKTOpOB. Pa3HOCTh BEKTOPOB
[IpaBuio napamienenunena

63

YMHOXKEHHE BEKTOPA HA YUCIIO

e




Paznoxenue BekTopa no 6azucy Tp€x BEKTOPOB, HE

64 JekKauuX B OTHOU IUIOCKOCTH .
65 CkansipHoe npousBe/ieHre. Beruncienue yria 1
MEK]ly BEKTOpaMH B TPOCTPAHCTBE
66 IIpocreiimmue 3a1a4u ¢ BEKTOPAMHU 1
67 Ilpocreiimme 3a1a4 ¢ BEKTOpaMH 1
68  OO0o0O0IIEeHNE U cUcTEMAaTH3alUA 3HAHUI. 1
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68
11 KUIIACC
Ne KoaunyecTBO Jlara
n/n Tema ypoka 4acoB U3yYeHHUs
[ToBTOpenue tem "KoopauHatel BeKTOpa Ha
1  muockoctu u B mpoctpancTie"; "CkansapHoe 1
IIPOU3BEECHUE BEKTOPOB"
[ToBTOpeHue TeM "BrlunciieHne yria Mexay
2  BeKTOpaMu B pocTpaHcTBe"; "YpaBHEHHE MPSIMOI, 1
MPOXOISIIEN Yepe3 ABE TOUKH"
3 YpaBHEHUE MIJIOCKOCTH, HOPMaJlb, YpAaBHEHUE 1
IJIOCKOCTU B OTPE3KaX
4  BekropHOE IpOU3BEAECHUE 1
5 JInHenHbIe HEPABEHCTBA, INHENHOE 1
IpOrpaMMHUPOBAHUE
6 AHaTUTUYECKHE METOJIBI PACUETA yIjia MEKIY 1
MPSIMBIMA B MHOTOTPaHHUKAaX
7 AHQJINTUYECKHE METOJIBI pacu€Ta yria MExXIy 1
MJIOCKOCTSIMU B MHOTOTPAHHUKAX
8 dopmyiia pacCTOSHUS OT TOYKHU JI0 TJIOCKOCTH B 1
KOOpAMHATax
Haxoxnenue pacCTosHUNA OT TOYKH J0 MIIOCKOCTH B
9 kyOe. HaxoxaeHue pacCTOsSHUM OT TOUKH J0 1
MJIOCKOCTH B MPaBUJILHOW MUpaMue
10  KontponbHas padoTa "AHamuTu4eckas reomeTpus"” 1
11 CedeHus MHOTOTPAHHUKOB: CTaHIApTHHIC 1
MHOT'OTPaHHUKHU
12 CedeHust MHOTOTPAHHUKOB: METO/T CJIE/IOB 1
13 CedeHus MHOTOTPAaHHUKOB: CTaHIapTHHIC ) 1
MJIOCKOCTH, TIepeCeUeHUs MPSIMBIX U TJIOCKOCTEN
[TapannenbHbie NPSIMbIE U MIOCKOCTH:
14  napamnenbHbie ceuenus. [lapanienbHbie NpsAMbIe U 1

TUIOCKOCTH: PACUYET OTHOIIEHUM




15

16

[TapanienbHble NPSAMBIE U INIOCKOCTU: YITIbI MEXIY
CKpELIUBAOIIUMUCS IIPAMBIMU

[leprieHIUKYJISIpHBIE IPSAMBIE U IUNIOCKOCTH:
CTaHJAPTHBIE Napbl MEPIICHANKYIISIPHBIX IIJIOCKOCTEN
Y IIPSIMBIX, CAMMETPUH MHOTOTPAaHHUKOB

17

[lepnenaAnKyISIpHBIE MPSIMbIE U TJIOCKOCTU: TeopemMa
0 Tpex nepneHaukysipax. [lepnenaukynspHsie
MPsIMbIE U TJIOCKOCTH: BHIYUCIICHUS JUTHH B
MHOTOI'PaHHHUKaX

18

19

[ToBTOpEHME: TIONIATN MHOTOYTOJILHUKOB,
dbopMyIIBl [T TUTOIIA e, COOOpaKeHUS 01001
[1momaam ceueHnii MHOTOTPAHHUKOB: TIOIIAIN
MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKCHUS
moxo0us

20

21

Kontponbshas pabota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS] MHOTOIPaHHUKOB"
O0bEM Tena. O0beM MPSAMOYTOIBHOTO
napajuiesnenunena

22

3amauun 00 ynBoeHuH Ky0a, 0 KBajparype Kyoa; o
TPUCEKIIUU yTIIa

23

24

CrepeoMeTpruuecKue 3a/1a4u, CBsI3aHHbIE C 00 BEMOM
NpsIMOYTOJILHOTO Mapasenenunena. [Ipukinaansie
3a/1auu, CBA3aHHBIEC C BHIYUCICHUEM 00bEMaA
MPSIMOYTOJILHOTO MapaJijieenuIeia

OO0BEM NpAMON TPU3MBI

25

26

27

CrepeoMeTpUUECKUE 3a/1a4M, CBSI3aHHBIC C
BBIYUCJICHHEM 00BEMOB MPSMOM IMPU3MBI.
[IpukiangHpIe 3a1a9H, CBA3aHHBIE C O0BEMOM MPSIMOM
MIPU3MBbI

Brranciaenre 00EMOB TEJI C TTOMOIIBIO
onpenenéHHoro uaTerpana. O0bEM HaAKJIOHHOM
MIPU3MBbI

Brranciaenne 00EMOB TEJI C TTOMOIIBIO
onpenenéHHoro uHTerpana. O0bEM MUpamMubl

28

29

dopmyna 06béMa mupamuibl. OTHOIIIEHHE 00 BEMOB
UpamMujl ¢ OOIIHUM YTIIOM

CrepeoMeTpuyeCcKre 3a7a9u, CBI3aHHBIC C
00BEMaMU HAKJIIOHHOM npu3Mbl. CTepeoMeTpruuecKue
3a]]a4M, CBA3aHHbBIE C 00bEMaMU TUPAMUIBI

30

31
32

[Tpukmannaeie 3agaun mo Teme "O0bEMBI TET",
CBSI3aHHBIC ¢ 00BEMOM HAKIIOHHOW MPHU3MBI

[Ipumenenue 00bEMOB. Beruuciaenue paccTosiHUs 10
MJIOCKOCTHU

Kontponbhas padota "O6bEM MHOTOrpaHHHUKA"




[unuaapuyeckas IOBEPXHOCTh, 00pa3yroIIre

33 HUJIMHAPUYECKON TOBEPXHOCTH

34 Huwmwap. [psamoii kpyrosont nuimuaap. [Liomans
MOBEPXHOCTH IIUINHAPA

35 Konunueckasi moBepxHOCTb, 00pasyroiiue
KOHHUYECKOM noBepxHOCTH. KoHyc

36 CedeHne KOHYycCa MIOCKOCTHIO, MapaJlIeIbHON
MJIOCKOCTHA OCHOBAHMUS

37 Yceq"'e'HHLIﬁ KoHyc. M300paxeHue KOHyCOB U
YCEUEHHBIX KOHYCOB

38 [Tomaas 60KOBOM MOBEPXHOCTHU M TIOJTHOM
MOBEPXHOCTHU KOHYyCa
CrepeoMeTpruUecKue 3a/1a4d Ha JI0KA3aTebCTBO U

39  BBUHCIICHUE, TOCTPOCHUEM CEUCHHH IIJINHIPA,
KOHYycCa

40  IlpuknagHbie 3a/1a4u, CBA3aHHBIC C IUIMHAPOM

41  Cdepa u map
[lepeceuenue cdepsl U 1M1apa ¢ IIOCKOCTHIO.

42 | Kacanwue mapa u cdepsl IIOCKOCThI0. Bua u
M300paKeHHE 1apa

43  VYpasuenue chepsl. [Inomans chepsr u e€ gacTei

44  Cummetpus cdepsl U mapa
CrepeoMeTpruecKue 3a/1aud Ha JI0Ka3aTelIbCTBO U

45 | BBIUMCIICHHE, CBA3aHHBIE CO Cepoil U mapom,
MOCTPOCHUEM UX CEYEHUM MITIOCKOCTHIO
CrepeoMeTprUecKue 3a/1a4d Ha JI0Ka3aTelIbCTBO U

46 | BBIYMCIICHHE, CBA3aHHBIE CO ChEpPOi U IIapoM,
MOCTPOCHUEM UX CEYEHUH MIIOCKOCTHIO

47 [TpuknagHbie 3a1auu, CBA3aHHBIC CO CPepoit U
apom

48 [ToBTOpEHUE: OKPYKHOCTh HA MJIOCKOCTH,
BBIYHCIICHUSI B OKPYKHOCTH, CTaHJaPTHBIE TTOT00MS

49 Paznuunbie KOMOMHAIINY TEJT BPAIICHUS U
MHOTOTPAaHHUKOB

50 3apmauum no teme "Tena v MOBEPXHOCTH BpalleHUs "

51 KOHTponLIjaﬂ pabota "Tena u MOBEpXHOCTH
BpaIeHus
O0BEM nunmuHapa. Teopema 00 00bEME TPSIMOTO

52  mwimHapa. Beraucnenue 00bEMOB TeJT ¢ TOMOIIBIO
ornpenenéHHoro uaterpana. O6bpEM KoHyca

53 IInomaam 60KOBOM W TOJHOM MOBEPXHOCTH KOHYCA

54 CrepeoMeTpruuecKue 3a/1a4u, CBSI3aHHBIE C

BBIYHMCIIEHHEM 00BEMOB UJIMH/pa, KOHYCA.




55

56

[Tpukmnanusie 3aaaun mo Teme "OOBbEMBI U TIOIIAAH
MOBEpXHOCTEN Ten"

OO0BEM mapa 1 mapoBoro cexkropa. Teopema 00
o0BnéMe mmapa. [Tnomaas chepsr.
CrepeomeTpruyecKHe 3a7a4i, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIapa, MapoBOTO CETMEHTA U
IapOBOI'0 CEKTOpa

[Tpukmanueie 3aaaun mo Teme "OObEMBI TE",
CBSI3aHHBIC C 00BEMOM IIIapa U IUIOMIAIBI0 ChEpPHI.
CooTHOIIEHUSI MEXKTy TUIOIIAIIMU TOBEPXHOCTEN U
00BbEMaMHU TOJOOHBIX TEII

57

58

59

[TonoGHbIe Tena B mpocTpaHcTBe. M3MeHenue
o0BéMa mipu nmojoouu. CrepeomMeTpruuecKue 3a1auu,
CBSI3aHHBIC C BHIYMCICHHEM 00BHEMOB TEI U
IJIOIIA/IEN MOBEPXHOCTEN

Kontponsnas padota "[Lmomniaan mnoBEepXHOCTH U
00BEMBI KpYIJIbIX TEN"

JIBrokenus npoctpancTBa. Otobpaxenus. J(BruxeHus
U paBeHCTBO ¢uryp. OO1Ire CBOMCTBA JBUKECHUIA.
Bunel nBrkeHui: napaiebHbIA IEPEHOC,
LEHTpaJIbHAsi CHAMMETPHS, 3€pKaIbHAs] CHMMETPHS,
ITIOBOPOT BOKPYT IIPSIMOU

60

61

[IpeoOpazoBanus nogodus. [Ipsmas u chepa
Ditnepa. ['eomeTpuueckue 3aa4y Ha IPUMEHEHHE
JIBUKEHUS

KontponrHas pabota "BekTopsl B mpocTpaHcTBe"

62

Oo6o6maroree moBropeHue 11 MoHITUH U METOI0B
Kypca reometpuu 10—11 kmaccoB, cucremaTu3anus
3HaHui: "[lapannenbHOCTh IPSMBIX U INIOCKOCTEN B
IPOCTPAaHCTBE"

63

64

65

Oo6o6maroree moBropeHue 11 MoHITHI U METOI0B
kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3HaHui: "BekTopsl B mpocTpancTe"

Oo6o6mmaroriee moBropeHue 11 moHsITHI U METOA0B
kypca reomerpun 10—11 knaccoB, cucrematuzanus
3HaHui: "OO0bEeM MHOTOTpaHHHUKA"

Oo6o6maroree moBropeHue 11 MoHITHH 1 METOI0B
Kypca reometpun 10—11 knmaccoB, cucremaruzanus
3HaHui: "[1nomanu NOBEPXHOCTH U O0BEMBI
KpYIJIBIX TEN"

66
67

HToroBast KOHTpOJIbHAS paboTa
[ToBTOpEeHue, 0600I1IeHNE U CUCTEMATU3allMsI 3HAHUM




HcTtopust pa3BUTHSI CTEPEOMETPUH KaK HAYKH U €€

68  poib B pa3BUTHUH COBPEMEHHBIX WHKCHEPHBIX U 1
| KOMIBIOTEPHBIX TEXHOJIOTHI
 OBUIEE KOJIMYECTBO YACOB TIO IIPOTPAMME 68

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

1. Mepznsk A.I'., Homuposckuii JI.A., ITonskoB B.M.; nox penakuueit [1o1016ck0r0
B.E. «kMarematuka. ['eomerpusy», yueOnuk 10 kmacc.

2. Mep3nsik A.I'., Homuposckuii 1. A., [Tonakos B.M.; noa penakuueit [logonbckoro
B.E. «kMarematuka. ['eomerpus», yueOnuk 11 kmacc.
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