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HOACHUTEJIBHASA 3AIIMCKA

['eometpus siBnsieTcss ONHUM U3 0A30BBIX KYPCOB HA YPOBHE CPETHETO OOIIETOo
oOpa3oBaHus, TaK Kak oOecreuyrBaeT BO3MOXXHOCTb W3Y4YEHUS JTUCHUTUIMH
€CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH M MPEIMETOB T'YMaHHTApHOrO IUKJIA.
[TockonpKy TOTMYECKOE MBILUIEHHE, POPMHUPYEMOE MPU U3yUYEHUH 00YHarOIIUMUCS
NOHSTUIHBIX OCHOB TE€OMETPHUM, TpPH JOKA3aTeIbCTBE TEOPEM M MOCTPOEHUU
LEMOYKH JJOTUYECKUX YTBEPKICHHUIN MPU PELICHUN TEOMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh U ONPOBEPrarb THUIIOTE3bl HEMOCPEACTBEHHO UCIOIB3YIOTCA MPHU
pellIeHny 3a]a4 eCTECTBEHHO-HAYYHOT0 1IMKJIA, B YaCTHOCTH (PM3MUYECKUX 3a7ad.

[enb ocBOEHUS TIporpaMMbl yueOHOTO Kypca «['eoMeTpusi» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE UHIUBUAYATbHBIX CIIOCOOHOCTEHN 00YUYaIOMIUXCS TPU U3yUEHUU
reOMETPUM, KaK COCTaBISIONIEN mnpeaMeTHoM obnactu «MartemMaTtuka W
uH(pOopMaTHKay yepe3 00ecrneueHre BO3MOKHOCTH TPUOOPETEHUS U UCTIOJIb30BAHUS
0oJs1ee rIyOOKUX T€OMETPUUECKUX 3HAaHUW U JEHCTBUH, ClielU(PUUHBIX T€OMETPUH,
¥ HEOOXOJIUMBIX JIJIsl YCTIEIIHOTO MPOQPECCUOHAIBHOI'0 00pa30BaHus, CBA3aHHOTO C
UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aayaMy Kypca TEeOMETpUM Ha YriayOnEéHHOM YpOBHE,
PACHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCSL:

paclMpeHue MpeaCcTaBiIeHus O TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhI U
dbopMupoBaHHE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYIKAIOIIIUM MHPOM;

(dopMHUpOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIIMX MAaTEeMaTHYECKUX MOJICAX, MO3BOJSIONIMX OIMUCHIBATh M HM3y4aTh
pa3HbI€ SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MOHATUITHOTO amnmapara no pa3aeny
«CtepeoMeTpusi» y4eOHOro Kypca reOMeTpHu;

dopmMupoBaHue  yMEHHMsI ~ BJaJe€Th  OCHOBHBIMH  TOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUrypax M WX OCHOBHBIMU CBONCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMeHHE WX TPUMEHITh, YMEHUS JIOKAa3bIBaTh TEOPEMBI M HAXOIWTh
HECTaHJApTHBIE CIIOCOOBI PEIICHMS 3a/1aY;

(opMHUpOBaHUE YMEHHMs PACllO3HABATh HA YepTexkax, MOJESAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBaTh TI'€OMETPHUUYECKHUE
MOJIETIN;

(opMHUpOBaHME MOHMMAaHHUS BO3MOXXHOCTH AKCHOMAaTHYECKOI'0 IMOCTPOEHUS
MaTeMaTU4YECKUX TEOpUil, (POpMHUpOBAHUE TMOHHWMAHUS POJM AKCUOMATHUKHU MpHU
IIPOBEACHUHU PACCYKIACHUN;

dbopMupoBaHuE yMEHHUS BIAJCTh METOJaMHU JOKa3aTeIbCTB U aJrOPUTMOB
pelieHns, yMEeHUs KX IPUMEHSTh, TPOBOJIUTH JI0KA3aTEIbHBIC PACCYKICHUS B XOJI€
pElIeHHs] CTePEOMETPUYECKUX 3aJa4 W 3aady C MNPAKTUUYECKUM COAECpP>KaHUEM,
dbopMupoBaHue TMpeACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTelbCTB  IPH



000CHOBaHMY MaTEMAaTHYECKUX YTBEPXKICHUN U PO aKCHOMATUKHU B MPOBEICHUU
JENYKTUBHBIX PAcCy>KIECHUM;

pa3BUTHE M COBEPLICHCTBOBAHUE MHTEIEKTYaJbHBIX U  TBOPYECKUX
CIOCOOHOCTEN 00yUaromMXCsl, MO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHU, KpUTHYHOCTH MBIIIJICHHSI, UHTEpeca K M3yYEHHUIO T€OMETPHH;

dbopmupoBanue (HyHKIIHMOHATIBLHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHUS paclO3HaBaTh TMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBHCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
UHTEPIIPETALNU OTYyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IepKATEIbHBIMH JIHHUSMH yueOHOro Kypca «I['eoMmeTpus» B
10-11 «kmaccax sBisitorcsi:  «lIpsiMble ¥ MJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSITUSIMUY», PEIEBAHTHBIMU I'€OMETPHUH HA YTIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JUHUSM Y4eOHOro Kypca, a
dopmMupoBaHHEe JOTHUECKHX YMEHHH  pacmpeneisiercss HE TOJIbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMbl, paclpeneaéHHbIM MO rojaM OOY4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpalmiajuch  HEOJHOKpPaTHO. JTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMU MOHSATUSMUA U HaBBIKAMU MOCJIEIOBATENBHO U MOCTYMNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00ydYaOIUXCsl, PACIIUPS U YIIyOuIss
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3narth  ycnoBus  anA  AuddepeHuranud  oOydeHHUs, IOCTPOCHUs
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHHIO H3YYEHUS MAaTEMaTHUKH C
yaéTtoM BbIOOpa Oymymielr mpodeccuu, oOecreurBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOinEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COILEPKAHUE OBYYEHUA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpeOMETpuU. Touka, mOpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsMbIX. [lapannenbHOCTh MPSAMBIX U IIIOCKOCTEN B MPOCTPAHCTBE: NAapalJICIbHbIE
MPSIMBIE B IPOCTPAHCTBE, MAPALICIIBHOCTh TPEX MPAMBIX, HapPaLIEIIbHOCTh MIPSAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeNbHOIO NPOEKTHpoBaHusA. HM3o0pakeHue
buryp B mapaysieibHON MPOEKIUU. YTJIbI C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NPSAMBIMHA B IIPOCTpPaHCTBE. [lapaiuienbHOCTD IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPaHCTBEHHBIE (PUTYpbl Ha IJIOCKOCTH: TETpajap, Mapajuielenumne,
MMOCTPOCHUE CEYCHUM.

[TepneHaAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPIECHANKYIISIPHBIE MPSIMBIC B
MIPOCTPAHCTBE, NPSIMbIE MapaJUICNIbHBIE W TNEPHECHAUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
MEPIECHANKYIAPHON IJIOCKOCTH. OpTtoronansHOE MIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JI0 TJIOCKOCTH, MPOEKIUs (PUTYpBI HA TJIOCKOCTh. [lepneHaAnKyISpHOCTh
IUIOCKOCTEM: MPU3HAK MEPIEHAUKYISIPHOCTUA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIECHANKYIIAPAX.

Yrael B NpOCTPAHCTBE: YyroJl MEXAY NPSMOM U IJIOCKOCTBIO, JBYTPAaHHBIN
yIoJI, JUHENHBIN YroJ JIBYTPAHHOTO yriia. TPEXTpaHHBI U MHOTOTPAHHBIC YTJIBI.
CBoiicTBa MJIOCKHUX YTJIOB MHOTOTPaHHOrO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB JIJISl TPEXTPAHHOIO YTJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: Nn-yrosibHas
npu3Ma, IpsMasi U HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJTHAS TIOBEPXHOCTh MPU3MBI.
[Tapamtenenunen, npsSMOYTOJIbHBIN MTapalJIETIEINANE] U €ro cBorcTBa. KpaTyaiimue
IyTH HAa MOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopema [ludaropa. [Mupamuaa: N-yronpHas nupaMua, NpaBUibHAs U yceuEHHAs
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEHl MPaBWIHLHOW MHUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MPABWJIbHAS MPU3MA W NpaBWIbHAsA NUPaMHUJA,



paBWIbHAS TPEYTOJIbHASI TUPaMUIa U TPaBUWIbHBIN TeTpasap, Ky0. [Ipencrasienue
O MPaBHJIbHBIX MHOI'OTPAaHHUKAX: OKTadP, JOAEKAIP U UKOCADIP.

BbrunciaeHnue 351€MEHTOB MHOTOTpaHHUKOB: pE&Opa, [auaroHajid, YTJbl.
[Inomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIA/1b OCHOBAHU, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM pu3Mbl. [Lnomans
OOKOBOIl MOBEPXHOCTH M IOBEPXHOCTH NPAaBUIBHOM NHMpaMuabl, Teopema o
IUIOIIAM YCEYEHHON TMPAaMU/IBI.

CummMmerpuss B NOPOCTPAHCTBE. DJINEMEHTHl CHUMMETPUM  NPABUIIBHBIX
MHOTrOrpaHHUKOB. CUMMETpUs B TMPABWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuiesieNunea, CUMMETPUs MPAaBWIBHBIX NPHU3M, CHMMETpPUS NPaBUWIBHOU
OUPAMUJIBIL.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

ITIoHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEeHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMsI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOPA HA YUCIIO.
ITonsiTne KOMILIaHApHBIE BEKTOPBI. IIpM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmio mapamnenenunena. Teopema O pas3IoKEHHMHM BEKTOpA N0 TPEM
HEKOMIUIAaHapHbIM  BeKkTopaM. [IpsmoyromnpHass  cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBs3p MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJ MeEXIy Bekropamu. CKaJsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[ToHATHS: UUAMHAPUYECKAs IOBEPXHOCTb, KOHUYECKAas IOBEPXHOCTB,
chepuyeckass TOBEPXHOCTb, OOpasyrolue mnoBepxHocTed. Tema BpamlieHHs:
IIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IJIOCKOCTH, KacaTelbHas IJIOCKOCTh K chepe. M300paxkeHue Ten BpallleHus Ha
wiockoctu. Pa3BépTka nunnnapa u konyca. Cummerpust chepsl U mapa.

O6béM. OcHOBHbIE CBOiicTBAa 00BEMOB Ten. Teopema 00 o0BEME
OpSMOYTOJBLHOIO Mapajuienenunega u ciueactBus u3 He€. OObEM mnpsMon u
HAKJIOHHOW MPU3MBI, LWJIMHIpPA, TUpaMHuIbl U KoHyca. O0BEM 1Iapa U IIapOBOIo
CErMEHTa.

KoMOuHnanum Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmmcaHHas B
WIMHIP, OINHCaHHas OKojJo uuiauHApa. Ilepecedenne cdepbl u mapa c
wiockocThio. Kacanue mapa u cdepbl miockocteio. [loHsATHE MHOTOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WIW TEJO
BpallCHUS.



[Tomanes MOBEPXHOCTH IUJIMHApPA, KOHYCa, IUIOMIaaAbL cepbl U e€ JacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHWEe OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHbIX (uryp. IIpeoOpazoBanue momodus, romMmoTeTus. PemieHue 3amad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoenne ceueHnii MHOIOTPAHHUKOB M TEJ BPAIICHUS: CEUEHUS LUIMH]IPA
(mapamnenbHO M TEPIEHAMKYJSIPHO OCH), CEUYEeHHS KOHyca (mapayiienbHbIe
OCHOBAHHIO U MPOXOJSAIIUE YePe3 BEPIINHY), CEUCHUS I1apa, METOAbI MOCTPOCHUS
CEUEHHI: METOJ CJIENO0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKyLIEH TIIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopamMu. BekTopHoe yMHOKEHH €
BEKTOpOB. (CBOWCTBa BEKTOPHOrO yMHOXEHHsS. [IpsmoyronpHas cucrema
KoopAauHaT B TpocTpaHcTBe. KoopauHatel BekTopa. PaznoxkeHune BekTopa Mo
6a3ucy. KoopamHaTHO-BEKTOPHBINA METO/I TIPU PEIICHUU T€OMETPHUUECKUX 3a/1ad.

JABUKEeHMsI B IPOCTPAHCTBE

JIBixenust npoctpanctBa. OtoOpakeHus. J[BM>KEHUSI U paBEHCTBO (uryp.
OOuue cBolcTBa JBWKEHUH. Buasl JBWKEHUN: TapauiebHBIA IEepeHoc,
LCHTpAJIbHAs CUMMETPHUS, 3€pKajbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monodus. [Ipsimas u cepa Ditnepa.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIeHA POCCUMCKOT0 OOIIECTBa, MPEACTaBICHUE O MATEeMATHIECKUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MPOIEAYD
rpakJaHCKoro  obmiectBa  (BBIOOPBI, ONPOCHI W JIPyroe),  yMeHHUe
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAILIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHE K
JOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU LIKOJIbI,
UCIIOJIb30BaHUE JTHX [OCTIDKEHHM B JPYrUX HayKaxX, TEXHONOrusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUMCKOro Hapoja, chopMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO IMOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHHUEM JOCTUKECHUN HAYKHU U AEATEIbHOCTHIO YUEHOT O, OCO3HAHUE JTUYHOTO
BKJIa/la B IOCTPOECHUE YCTOMYUBOIO OYYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAs OSCTETUKY MAaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PELIEHU, pacCyKIE€HUMN, BOCIPUUMYUBOCTD K
MAaTeMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OpMHPOBAHHOCTh yYMEHHUS TPUMEHSATh MaTeMaTUYeCKHe 3HaHUSA B
MHTEpecax 3I0pOBOro 1 0e30MmacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOM JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEeMaTUKOW © €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymied mnpodeccud W peanu30oBbIBATH COOCTBEHHBIE >KU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U



caM0oOOpa30BaHUIO Ha TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HApaBIeHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTb  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHUE TJIOOATBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUECHTALIHS
HAa TPUMEHEHHE MaTEMaTUYeCKUX 3HAaHWA JUIsl pemieHus 3a7ad B 00JacTu
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEMaTUYECKOM
HAYKHU KakK cepbl 4eT0BEUECKOU NeATEeNbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUTSL pa3BUTHUS IUBUIIU3ALIMH, OBJIQICHUE SI3bIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJIbTYpOU Kak CPEACTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO
U UCCJIE0BATEIbCKYIO AESATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jjornueckue a1eicTBMs:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MAaTEMaTUUYECKHUX
O0OBEKTOB, TIOHATHH, OTHOIIEHWHA MEXAY TOHATHIMHU, (POPMYIUPOBATH
onpeJieNIeHHs] TIOHSITUM, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIUH,
OCHOBaHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJUMOI0 aHAIMN3a;

BOCIIPUHMMATh,  (HOpPMYyIUpOBaTh U  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIHHBIC M OTPHUIIATEIIbHBIC, EANHUYHbIC, YaCTHBIE U OOIIHE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX U YTBEPXKICHUSX, MpeAsiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUUN;

J€NaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKHW, ACAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIFOUEHUI 11O aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENBHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMbI€ ¥ OT MPOTUBHOIO), BBICTPAUBATH apryMEHTAIMIO, TPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE CYKIEHUS U BHIBO/IbI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHUS, BRIOUpaTh HanboIee MOAXOASAIINI ¢ YUETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/ibCKue 1efCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEILCKUNA HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  TMPOTHUBOpPEUYUE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH TUIMOTE3y, APTyMEHTUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CaMOCTOSITEJILHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro o0beKTa, sSIBJICHUs, IpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAHMS, OLICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJAOB U 0000IICHHI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOILECCa, a TAKKE BBIIBUIaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH JeUIUTH UHPOpPMAIIMHU, JaHHBIX, HEOOXOAUMBIX /JI1 OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAILIMIO U3 UCTOUHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIIUIO pAa3IMYHBIX BUJIOB U (pOopM
IPEeICTaBIICHUS;

CTPYKTYpHUpPOBaTh HMH(OpPMAILNIO, MPEACTABISIThL €€ B paziuyHbIX (opmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uHbOpMaLIIH 1o CaMOCTOSTEILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBIC YHHBeEpPCaJIbHbIe Y4eOHbIE AeHCTBHS

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
LEJIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIHCBMEHHBIX TEKCTaX, JaBaTb IMOSACHEHWs II0 XOJLy pelIeHus 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZ€ OOCYXXJI€HHUsl 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOU CYXACHUSA C CYXICHUAMH APYIHX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpATh (opMar BBICTYIUIEHUS C Y4€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJISTH IJIaH, AJITOPUTM PEIICHUS 3aJa4M, BHIOUPATh CIIOCOO pelieHus ¢
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  pediiekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JCUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
croco0aMu CaMOTMPOBEPKU, CAMOKOHTPOJISI TpoOIlecca M pe3ysbTaTa pEHICHHS
MaTeMaTH4YeCKOM 3a1auu;

peABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPHU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa LEIN U YCIOBUSIM, OOBSICHATh IPUYUHBI
JOCTHXKEHUS WM HEJIOCTHXKEHHS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HMCHOJb30BaTh MPEUMYIECTBA KOMAH/IHOW W WHIUBUAYAJIbHOU
paboThl mMpU pelmieHuH Y4eOHbIX 3ajay, M[PUHUMATh 1eb COBMECTHOMU
NeSTENbHOCTH, TUIAHUPOBATH OPraHMU3aIMI0 COBMECTHOM pPAaOOThI, pacmpenessiTh
BU/JIbI pa0OT, 10rOBapUBaTHCS, 00CYKAATh NPOIECC U pe3yJbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKHUX JIIOJCH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATh
CBOU JICUCTBUS C APYTUMU YI€HAMU KOMaHbl, OIIEHUBATh KAU€CTBO CBOEI0 BKJIAJa
B OOmMI TPOAYKT MO KpUTEpUsIM, CHOPMYITUPOBAHHBIM  y4YaCTHUKAMU
B3aMMO/ICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OINEpPUPOBATh OCHOBHBIMU TMOHSTUSMHU CTEPEOMETPUU TPHU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TMPUMEHSTH AKCHOMBI CTEPEOMETPUHU U CJICJICTBUS W3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEpPUPOBATH TMOHATHSIMU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEX]Yy MPSAMBIMU B TPOCTPAHCTBE, MEXAY MNPSIMOUA H
IUIOCKOCTBIO;

e CBOOOJHO OMIEPUPOBATH MOHSATUAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IIpU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJIacCU(PUIIMPOBATH  MHOTOIPAHHHWKH, BBIOMpas  OCHOBaHHUA  JJIs
KJIacCU(pUKAIUK;

e CBOOOJHO OMNEpUPOBATH TMOHATHSIMU, CBSI3aHHBIMM C  CEYEHUEM
MHOTI'OTPaHHUKOB TIJIOCKOCTBIO;

e BBINOJIHATH napajiesibHOE, LEHTPaIbHOE u OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (PUTYDP HA TUIOCKOCTh, BBIMIOJIHATH U300paxeHus GUryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYEHUS MHOIOTPAHHHKOB PA3JIUYHBIMH METOAAMH, BBIINOJIHATH
(BBIHOCHBIC) TIOCKHUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (TpH3Ma,
nupamMuia), FEOMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHMMETPUSI B IPOCTPAHCTBE, LIEHTP,
OCh U IJTIOCKOCTh CHMMETPHH, LIEHTP, OCh U IMJIOCKOCTh CUMMETPUU (PUTYPBHIL;

e CBOOOJIHO ONEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HaJl BEKTOPAMHU;

e pemarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHUM W
HaX0XKJICHUE T€OMETPUUECKHUX BEINYHH, TPUMEHSSI U3BECTHBIE METO/IBI IIPU
pElIEHNM MaTEeMaTUYECKUX 3a/1ad TMOBBIIICHHOTO W BBICOKOTO YpPOBHS
CII0KHOCTH;

e TMPUMEHSATH TMPOCTEUIIME MPOTPAMMHBIE CpPEICTBA U  AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPHU PELICHUH CTEPEOMETPUUECKHUX 3a]1a4;

e U3BJICKaTh, MNPEOOPA30BBIBATh M WHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (QUrypax, MPEACTABICHHYIO Ha
YepTeKax U pUCyHKax;

e TMPUMEHATH IIOJYYECHHbICE 3HAHUS HA MPAKTUKE: CpPaBHUBATH W
aHAJIM3UPOBATH PEAIbHBIE CUTYallUH, NPUMEHSATh MU3YUEHHBIC MOHSTUS B
npouecce IOMCKa pEelIeHUs MaTeMaTH4YecKu  C(hOopMyTUpOBaHHOM
npoOJieMbl, MOJEIUPOBATh pealbHbIE CUTyallMM HA A3BIKE T€OMETPHH,
HCCIIE0BaTh MMOCTPOEHHBIE MOJIENIA C UCIIOJIb30BAHUEM TI'€OMETPUUYECKHUX
MOHSATUM W Teopem, amrmapara aiareOpbl, pemarbh MPaKTUUYECKUE 3a/1auu,
CBSI3aHHBIC C HAXO0XK/ICHUEM T€OMETPUUYECKUX BEJIUYNH;

e HMETh MpEACTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHUS T€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonny 11 kiaacca oOyvaromuiicss HAy4UTCS:



CBOOOJIHO ONEPHUPOBATH MOHATHSIMH, CBSI3aHHBIMH C IHJIUHIAPUYIECCKOH,
KOHUYECKOM U chepudyeckol MOBEPXHOCTSIMHU, OOBACHITH CIHOCOOBI
HOJyYEHUS;

ONEepPUPOBATh MOHITHIMH, CBA3aHHBIMH C T€JIaMH BPAIICHUS: [IWIUHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Tena BpamieHus (UWIMHAP, KOHYC, cdepa W 1map) u
OOBSICHATH CIIOCOOBI MTOJTYYEHHUS TNl BPAIICHHUS;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TENl BpAIICHHUSA,
00bEMBI U IUIOIIAM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJ BpalleHHUS,
reOMETPUYECKUX TEN C MPUMEHEHUEM (HopmMyIt;

CBOOOJIHO OIEPHUPOBATh MOHATUSIMU, CBA3AHHBIMH C KOMOWHAIMSIMHU Tel
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOT'OTPaHHUK, BIHMCAHHBIA B cepy H
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIUMCIISITH COOTHOIICHHSI MEXKTY TUIOIIAIMU MTOBEPXHOCTEN U 00bEMaMu
MOJTOOHBIX TEN;

n300pakaTh u3ydaemble (GUTYpBI, BBITIONHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJ BPAICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3OBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTeKax U PUCYHKAX;

CBOOOJIHO OTIEPUPOBATH MOHSATHUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH ONEPAIIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOM CHCTEME KOOPIHUHAT;
pelaTh FTeOMETPUUECKHE 3aJa41 Ha BEIYMCIICHHUE YIIIOB MEXY IPSIMBIMU U
TUTOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH J0 TUIOCKOCTH, B IIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a NP PEIICHUH;
CBOOOJIHO ONEpUPOBATh TOHATUSMHU, CBSI3aHHBIMU C JBH)KCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNN;

BBINIOJIHATh HM300pa)KE€HUSI MHOTOTPAaHHUKOB W TeJd BpalleHUs MpH
napajjieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TIpeoOpa3oBaHus OJ00uS;
CTPOHUTH CEYEHUS] MHOTOTPAaHHUKOB W TN BPAILECHUS: CEYCHUS IMIUHAPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUs! KOHYyca (MapauieibHble
OCHOBAHUIO U MPOXO/SIIUE Yepe3 BEPIINHY), CEUECHUS 111apa;
UCTIOJIb30BaTh METOJIbI TOCTPOEHUS CEUYCHHI: METOJ CJEeN0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPIKICHHUSI;

NPUMEHATh TeoMeTpuyeckre (akThl JJIS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MOPEANoJararolluX HECKOJbKO IIAaroB pEIICHHs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemiaTh 3ajJadd Ha JIOKa3aTelIbCTBO MAaTEMaTUYE€CKUX OTHOIIEHUN U
HAXO0XJEHUE T€OMETPUUECKUX BEINYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHHUKAIIUOHHbIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ay;

MIPUMEHSITH ITOJyUYCHHBIC 3HAHUS HA TIPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEalbHbIE CUTyallUH, MPUMEHSATh HM3YUYECHHBIE IOHSTHA,
TEOPEMBI, CBOICTBA B TMPOLECCE TIOUCKA PEIICHUS MaTeMAaTHYECKH
c(hopMyJIMPOBAHHON MPOOJIEMBI, MOACIUPOBATH peaJibHbIE CUTyallud Ha
A3BIKE TEOMETPUU, UCCIEA0BATh MOCTPOECHHBIE MOJIENIU C UCTIOJIb30BAaHUEM
reOMETPUYECKUX TIOHSATUH W TeopeMm, amnmapara airedopbl, pemarhb
MpPaKTUUYECKUE 3a/aud, CBS3aHHBIE C HAXOXICHUEM TI'€OMETPUYECKUX
BEJIUYUH;

UMETh TpPEACTaBICHUS] 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
Koan4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMsbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTejbHbIe
padoThbI padoTsI pecypenI
1 BBeneHue B cTepeoMeTpuio 23 1
) B3anMHoe pacronoxxeHue NpsMbIX B 6 1
MPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepneHz[miynﬂpHOCTb OPSMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
) VYTibl U paccTOsTHUS 16
6 MHororpaHHUKH 7
7 BekTopsl B mpocTpaHCcTBE 12
3 HOBTOPCHI/IG, 0000I1IIeHrE U CUCTEMATH3ALHS 5 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KVIACC

KoanuectBo yacos JIeKTPOHHBIE
No n/n HanmeHnoBaHue pa3/iesioB U TeM Komrponnsie  Mpaxrmucckie (undposbie)
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypest
1 AHanuTH4eckasi FeOMeTpHs 15 1
5 [ToBTOpEHwUE, 0606meHI/vIe u 15 1
CUCTeMAaTH3aIHsI 3HAHUHA
3 O0BEM MHOTOTpaHHHKA 17 1
Tena BpateHus 24 1
5 [Tnommaay moBepXHOCTH U 00BEMBI 9 1
KPYTJIBIX TET
6 JIBrokeHUS 5 1
7 [ToBTOpEHME, O606III€HI:I€ " 17 5
cUCTEeMaTH3allMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHble
padoTsbI

IIpakTH4eckne
padoThbI

Jlara
U3y4YeHust

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE TIpaBUIIa U300paKEHNS HA
PHUCYHKE IIJIOCKOCTH, NapaJljIeIbHbIX
HpAMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka

[ToHsATHS CTEpEeOMETPHH: TOUKA, TIPSIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBuJia U300paKCHHS HA PUCYHKE
TUIOCKOCTH, MapaJUICIbHBIX TPSIMBIX
(OTpE3KOB), cepeIMHbI OTPE3Ka
[ToHsATHS: TIepeCeKAIONTUECs TNIOCKOCTH,
MepeceKaronrecs npsamasi ¥ MIoCKOCTh;
MOJTYIIPOCTPAHCTBO

[TonsaTus: nepeceKarouuecs mI0OCKOCTH,
nepeceKaronrecs npsimas ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYILIECTBYIOIIUX 00bEKTOB

MHoOrorpaHHUKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BbEKTOB




AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CIEACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIC
cienctsus n3 HUX. CiocoOb! 3aaHus
MPSAMBIX U IJIOCKOCTEMN B MIPOCTPAHCTBE.
O0603HaueHus MPSMBIX U ITIOCKOCTEH

10

N300pakeHue ceyeHuil nmupamMusl, Kyoa
U TIPU3MBI, KOTOPbIE MPOXOAST Yepe3 UX
p€6pa. MzobOpaxenue nepecevyeHus
MIOJIY4E€HHBIX TUIOCKOCTEH.
PackpammBanyue NOCTPOSHHBIX CEUEHHUH
pa3HBIMH LIBETaMU

11

N300paxenue ceyeHU nmupamMuabl, Kyoa
U [IPU3MBI, KOTOPBIE NIPOXOIAT YE€pe3 UxX
pEbpa. M3o0pakeHne nepeceycHus
MOJTYYCHHBIX TJIOCKOCTEH.
PackpammBanre NOCTPOCHHBIX CEUSHHH
Pa3HBIMU LIBETAMU

12

N300paxeHue ceueHuil nupamuabl, Kyoa
U TIPU3MBI, KOTOPBIE POXOJIAT Yepe3 UxX
p€6pa. M3o0paxenue nepecedeHus
MOJYYEHHBIX MJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETAaMHU

13

N300paxeHne ceyeHU mupamMuabl, Kyoa
Y MIPU3MBI, KOTOPBIC TIPOXOJIAT Yepe3 UX
p€6pa. M3o0Opaxenue nepecedeHus




IIOJIy4EHHBIX IIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3HBIMU LIBETAMU

14

MeTton ciaeaoB s MMOCTPOCHU A CEe4YECHMUI

15

Merton cie0B A IOCTPOCHUS CEYESHUH.
CBoiicTBa nepece4eHuii MpsIMbIX U
IUIOCKOCTEN

16

Mertoa cnefoB A IOCTPOSHUS CEUEHUH.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IUIOCKOCTEN

17

18

19

[TocTpoenue ceuenuit B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
MIOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha p&opax. Coznanue
BBIHOCHBIX YepTeKel U 3aIUCh I11aroB
MOCTPOCHHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pédpax. Co3ganue
BBIHOCHBIX qepTenceﬁ " 3aI1MCh 1I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX ‘-IGpTG)KGfI " 3aI1MCh HI1aroB
MOCTPOCHUS




21

[ToBTOpenue manumerpun: Teopema o
MIPOMOPLMOHANIBHBIX OoTpe3kax. [logobue
TPEYroJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacdyeTsl B cedeHUIX Ha
BBIHOCHBIX 4epTexax. Mctopus pazputus
IJIAHUMETPUU U CTEPEOMETPHUH

23

KonTponbHas pabota "AKcHOMBI
crepeomeTpun. Ceuenus"

24

B3anMHoe pacrnonoxkeHue npsMbIX B
npoctpancTBe. CKpelBaronecs
npsimble. [Ipu3Haku ckpemuBarommxcs
npsamMbix. [lapaniensHble npsMbIe B
IPOCTPaHCTBE

25

TeopeMa o CylieCTBOBaHUH U
€IMHCTBEHHOCTH TIPSIMOM MapasuieIbHON
JTAaHHOU MPSIMOM, TPOXOJAIIEH yepe3
TOUYKY IPOCTPAHCTBA U HE JIeKaIeh Ha
JlaHHOM mpsiMoi. JleMma o nepeceyeHuun
MapauieIbHBIX MPSMBIX ITIOCKOCTHIO

26

[TapannensHOCTB Tpex NpsAMBIX. Teopema
0 TpEX MmapajuleabHbIX IpAMbIX. Teopema
0 CKPEIMBAIOIINXCS MPSIMBIX

27

[TapannenbsHoe MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA MapaJIEILHOTO
npoektupoBanus. M300paxkeHre pa3HbIX
¢buryp B napayienbHON MPOSKIIUN




28

[lentpanbHas mpoekus. Yroi ¢
COHAIPaBJICHHBIMA CTOPOHAMMU. YTOII
MEXKy MPSMbIMU

29

3azauu Ha JOKa3aTeNbCTBO U
UCClIe/IOBaHKE, CBSI3aHHbIE C
pacIoyIoKeHUEM MPSIMBIX B
IIPOCTPAHCTBE

30

IlonsTHsA: MapauIeIbHOCTD IPSIMOMN U
IUIOCKOCTH B npocTpaHcTse. [IpusHak
NapaJICIBHOCTH MIPSIMOU U TUIOCKOCTH.
CBoiicTBa mapajuieIbHOCTH NPSIMOU U
IIJIOCKOCTH

31

I'eomeTpuueckre 3aa4n Ha BBIYUCIICHNE
U JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
HapajyIeIbHOCTBIO IPSMBIX U
IJIOCKOCTEMN B IPOCTPAHCTBE

32

IlocTpoeHue ceueHus, IPOXOASIIETO
yepe3 JaHHYIO MPAMYIO Ha YEPTEXKE U
NapayIeIbHOrO0 IPyrou npsiMout. Pacuér
OTHOUIEHUI

33

[NapannenpHas MPOEKIUs, TPUMEHEHUE
JUTSI TIOCTPOEHUSI CeUeHUi Kyba 1
napanenenumnena. CBoiicTBa
napasuieNieuIe/1a ¥ Ipu3Mbl

34

[TapannensHele wiockocty. [Ipusnaku
[IapaJlIeJIbBHOCTH JBYX IIOCKOCTEN

35

Teopema 0 napaninenbHOCTH U
€UHCTBEHHOCTH IUIOCKOCTH,
MPOXOJIAIIECH Yepe3 TOUKY, He




MPUHAJICHKAIYIO TAHHOM MIIOCKOCTH U
CJIEJICTBUS U3 HEE

36

CpoiicTBa napasuieabHbIX INIOCKOCTEN: O
[apaJIeIbHOCTH MPSIMBIX MEPECEUECHUS
IpU IIepeCeueHU’ JBYX MapauieabHbIX
MJIOCKOCTEH TpeThen

37

CpoiicTBa napamuieabHbIX JIOCKOCTEH:
00 oTpe3Kax mapajuiebHBIX MPSIMBIX,
3aKJIFOUYEHHBIX MEX]ly apaJlIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUH TPSMOM ¢
JBYMs IIapaJlJIeJIbHBIMU IJIOCKOCTSIMU

38

[ToBropenue: Teopema [Tudaropa Ha
TUTOCKOCTH

39

IToBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napajuiejenunesa

41

Brruncnenue 1iauH OTpe3KOB B KyOe U
MPSIMOYTOJILHOM MapaJuiesenure e

42

IlepneHAUKYISIPHOCTD IPSAMOM U
mrockoctu. [IpusHak
NEPIEHIUKYJIIPHOCTH IPSIMOU U
IUIOCKOCTH

43

[lepnenAMKYISIPHOCTD IPAMOM U
mockocty. [Ipu3nak
NEPIEHIUKYIAPHOCTH IIPSIMON U
IUIOCKOCTH




Teopema o CyleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAAIIEH

44 yepe3 TOUKY IPOCTPaHCTBA U
HEePIEHIUKYIIPHOH K MJIOCKOCTH

45 [TnockocTH U NEePHEeHIUKYISIPHBIE UM
MpsiIMble B MHOTOTpaHHHUKAX

46 [TnockocTH U NEPNEeHIUKYIIPHbIE UM
NpsMbIe B MHOTOI'paHHHUKaX
[lepnieHIUKyIAp U HAKIOHHASL.

47 [TocTpoenune nepneHaUKYIsIpa U3 TOUKH
Ha TIPSIMYIO
IlepnieHAUKYIISP U HAKIIOHHAS.

48 [TocTpoeHne nepneHuKyaspa u3 TOUKU
Ha TPSAMYIO

49 TeopeMa o TpEX mepneHAUKYIsApax
(mpsiMas u oOpaTHas)

50 Teopema o TpEX nepHNEeHAUKYIIApaX
(npsimast u oOpaTHast)

51 Yron Mexay CKpelmuBaromUMHUCS
PSIMBIMU
[Touck nepneHuKyISPHBIX TPSIMBIX C

52 MOMOIIBIO TIEPIIEHIUKYISIPHBIX
IJIOCKOCTEN

53 OproroHanbHOE MPOESKTUPOBAHHE
[TocTpoenue ceueHuit Kyda, Ipu3Msl,

54 MPABUJIbHOM MUPaMH/IBI C TOMOIIBIO

OPTOTOHAJILHOW MPOEKIUU




55

[TocTpoenune ceuenuit kyoa, MPU3MBI,
MPABUJIbHOM MHUPaMU/IBI C TOMOIIBIO
OPTOrOHAJILHOM IIPOEKIUU

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIBHO MIockocTu. [lnockoctu
CUMMETpPU B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHauKyIIpHOCTH IPIMOU
U IUIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

IIpaBunpHbIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUN OT TOYKH J0 INIOCKOCTH

59

IIpaBunpHBIE MHOTOTPaHHHUKH. Pacuér
pPacCTOSHUN OT TOYKH 0 IJIOCKOCTH

60

CriocoObl OIYCTUTh NEPHEHIUKYIISAPBI:
CUMMETPHS, CABUT TOUKH I10
MapajuieIbHON IPSIMOU

61

CaBur no HenapasuieabHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

62

KoHntponbHas pabota "B3anMuoe
PacroJoKeHUe NPSIMbIX U IUIOCKOCTEH B
npocTtpaHcTae”

63

[loBTOpEHME: Yros MEXKIy NPSMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOM3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

IloBTOpEHME: Yroi MEKILY
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckre METObI BEIYNCICHHUS
yrila MEeXIy NpsSIMBIMU B
MHOT'OIPaHHUKAX

66

JIByrpanssblil yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yIjia

67

[TeprieHaAMKYASIPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHAUKYISIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak neprneHIuKyaspHOCTH
IJIOCKOCTE; TeopemMa 0 IpsiMOr
MEepECEUCHMS JBYX MIOCKOCTEN
MEPIEHIUKYIIPHBIX TPEThEH IIJIOCKOCTH

69

[TpssMoyToNbHBIN Napasienenunen; Kyo;
U3MEPEHUs, CBOICTBA IPSIMOYTOJIBHOTO
napasJiesienunea

70

Teopema 0 aAuaroHaau NPsIMOYTOJIbHOTO
napajuIeNICNUIE A U CIECICTBUE U3 HEE

71

CrepeoMeTpuyecKre U MPUKIIATHbIE
3aJ1a4yM, CBA3aHHbIE CO B3AMMHBIM
PACIIOJIOKEHUEM TIPSIMBIX U TJIOCKOCTH

72

IloBTOpEHME: CKpEIMBAIOIIUECS
IpsIMBbIE, MTApaJUIEIbHbIE TNIOCKOCTH B
CTaHAAPTHBIX MHOI'OTPAaHHUKAX

73

[Tapa mapasienbHbIX IUIOCKOCTEHN Ha
CKPEIMBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEXIY CKPEIINBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIHIX




74

PaccrosiHre OT TOUKH J10 MJIOCKOCTH,
paccTosiHUE OT MPSIMOMN J0 TIOCKOCTH

75

Beruucnenue paccTosHUNA MEXKIY
CKPEILMBAIOIIMMUCS MPSAMBIMU C
IIOMOUIBIO IIEPIEHAUKYIIAPHON
IUIOCKOCTH

76

TpéXrpaHHbIil yroj, HEPaBEeHCTBA IS
TpEXTpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOTO yria

77

DyieMeHTHI C(hepruIeCcKoi TEOMETPHUH:
reoIe3MuecKue JMHUN Ha 3emiie

78

79

Konrponbnas padora "Yrisl u
paccrosiHus"

Cucrtematusanus 3HaHUI
"MHOTOrpaHHUK U €ro 3J€MEHTHI"

80

Inpamuna. Buael nupamun. [lpaBunbHas
nupamMuaa

81

[Tpuzma. [IpsiMast 1 HaKJIOHHAS IPU3MBL.
IIpaBunpHas npuzma

82

IIpsmoit mapainenenunen,
HpSAMOYTOJIbHBIN Napaienenunesn, Kyo

83

Boinmykibsie MHOTOrpaHHHKU. Teopema
Ditnepa

84

Beinykieie MHOrorpaHHuku. Teopema
Oitnepa. [IpaBuibHBIE 1
IIOJIyNIPaBUJIbHBIE MHOTOTPAaHHUKHU

85

KontponbHas pabota "MHororpanHuku"




86 [ToHsiTHE BEeKTOpa HA TUIOCKOCTH H B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3nocTh BEekTOpOB 1
89 [TpaBuio mapamienenurena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIeXKAIIUX B OAHON 1
TUIOCKOCTH
92 CkasipHOE TTPOU3BEICHUE 1
93 Brruncnenue yria Mexay BEeKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
95 [TpocTeiimme 3aga4un ¢ BEKTOPAMH 1
96 IIpocTeiine 3aauu ¢ BEKTOPaMH 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
98 O0600meHre 1 cucTeMaTu3anus 3HAaHUK 1
99 O06001IeHNe U cUCTeMaTU3alus 3HAHUH 1
100 HToroBast KOHTpoOJIbHAs paboTa 1
101 Hrorosast koHTpobHAs paboTa 1
102 O0o01IeHre U CUCTeMAaTH3aIHs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KVIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero U3y4yeHHusi | 00pa3oBaTeJIbHbIC
padoTbI padoThI
pecypcsl
[ToBTOpenue Tems! "KoopauHatbl
1 BEKTOpa Ha IJIOCKOCTH U B 1
npoctpaHcTae”
9 IToBTOpenue temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [loBTOpenue TeMsl "Brruncienue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHCTBE"
4 IloBTOpEeHME TeMbl "YpaBHEHNE NPSIMOH, 1
MPOXOJISIICH Yepe3 B TOUKH"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 VYpaBHEHUE JIOCKOCTH, HOPMaJb, 1
YpaBHEHHUE IIIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeaeHue 1
8 JIuHeliHbIE HEPABEHCTBA, TUHENHOE 1
IIPOrpaMMHUpPOBaHUE
9 JIuHeiitHbIe HEPaBEHCTBA, JTUHEHMHOE 1
[IPOrpaMMHpPOBAHUE
10 AHanuTU4YeCcKHe METO/IbI pacuéra yria 1
MEXy NPSIMBIMH B MHOTOI'PaHHUKAX
11 AHanuTHYeCKHE METO/bI pacuéTa yria 1

MCKAY MIIOCKOCTAMHA B MHOTOT'paHHHKaX




®dopmyra pacCTOSHUS OT TOUKH J10

12 TUIOCKOCTH B KOOpAMHATAX

13 HaxoxaeHue paccTossHUI OT TOUKHU 10
IJIOCKOCTH B KyOe

14 HaxosxaeHue paccTosHUIM OT TOUKU 10
TUIOCKOCTH B MPABIILHON MTUPaMHIE

15 KonTponbHas padbora "AHanurnyeckas
reoMerpus"

16 CedeHuss MHOIOIpaHHUKOB:
CTaHJApTHbIE MHOTOTPaHHUKH

17 CedeHuns MHOTOTPaHHUKOB: METOJT
CJIEJIOB
CedeHuss MHOIOIpaHHUKOB:

18 CTaHJapTHBIE INIOCKOCTH, IIEPECEUCHUS
MPSAMBIX U IIJIOCKOCTEN

19 [TapannenbHble TpSMbIE U TNIOCKOCTH:
napasuieNbHble CeUeHHUsI

20 [TapannenbHble NpsSMbIE U INIOCKOCTH:
pacy€T OTHOLIEHHI
[TapannenbHble IpSMbIE U TNIOCKOCTH:

21 YIJIBI MEXY CKPELIMBAIOLIMMUCS
IPSIMBIMU
[epnieHIUKYISPHBIE IPSIMBIE H

99 IUTOCKOCTH: CTAH/IapPTHBIE Mapbl

NIEPIEHIUKYJIAPHBIX INIOCKOCTEN U
MPSAMBIX, CAMMETPUHA MHOTOTPAaHHUKOB




23

[lepnenaukynspHbie IPsMbIE U
IJIOCKOCTH: TEOpEMa O TpeX
NEpIEeHIUKYIIsIpax

24

[lepnieHUKYISIpHBIE IPSIMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JAJIUH B
MHOT'OI'paHHHKaX

25

[loBTOpenue: momanu
MHOTOYTOJEHUKOB, POPMYIIBI JIS
TIoIaIei, COOOpaxKeHHsI MOA00MS

26

[ToBTOpEHME: TIIOIAAN
MHOT'OYTOJILHUKOB, (DOPMYJIBI IS
TUIOMIA/ICH, COOOpaXKECHHSI TIOT00MS

27

[ToBTOpeHwue: momaan
MHOTOYTOJIbHUKOB, ()OPMYJIbI JIJIs
IO IeH, COOOPaKEHHS TIOJOOMS

28

29

[Inomanu ce4eHuit MHOTOI'PaHHUKOB:
TUIOMIA/IN TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI MOA00US
[Tnomaan ceyeHnit MHOTOrpaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaXKeHUs! TOA00HS

30

KontponbHas padota "[loBTOpenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOI'PaHHUKOB"

31

O06BéM Tena. O6beM MPSIMOYTOIBLHOTO
napaJuiesenumnesa

32

3agaun 00 yaABOCHUH Ky0a, O
KBaJIpaType Ky0a; 0 TPHCEKITUH yTiia




33

CrepeomeTpHyecKHe 3a/1a4u, CBI3aHHbIC
¢ 00BEMOM MPSIMOYTOJIBLHOTO
napauiesenumnena

34

HpI/IKJIa,Z[HBIC 3aga4u, CBA3aHHBIC C
BBIUMCIIEHHEM 00BEMA MpAMOYTOJIBHOT'O
napajuiejCnuicaa

35

O0BEM MO TIPU3MEI

36

CrepeoMeTpuueckue 3a1auu, CBI3aHHbIE
C BBIYHCIIEHUEM 00BEMOB MPSIMOI
IIPU3MBI

37

[MpuknaaHbie 3a71a4u, CBSI3aHHBIC C
00BEMOM MPSMON TPU3MBI

38

Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaTerpana. Oopém
HAaKJIOHHOM MPU3MBI

39

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
ornpenenéHHoro uHrerpaita. Oopém
MTUPAMMUIBI

40

®opmyna 06bEMa MUpaMUIbIL.
OTHo1IeHHEe 00BEMOB TUPAMUJ C
00IIKM yTiIoM

41

®opmyna 00bEMa MUpaMHIBL.
OtHomrenne 00HEMOB MTUPAMH/] C
OOLINM YTJIOM

42

CrepeoMeTpuueckue 3a/1a4u, CBI3aHHbIE
¢ 00bEMaMH HAKJIOHHOW TPU3MBI

43

CrepeomeTpHyecKue 3a/1auu, CBI3aHHbIC
¢ 00bEMaMH UPaMHUIbI




[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIC ¢ 00BEMOM HAKIIOHHOU
TIPU3MBI

45 [Tpuxnanueie 3anaun mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Ipumenenue o0bEMOB. Borunicnenue
PaccTOsHUA J0 IIOCKOCTH

47 Konrponsnas padora "O6béM
MHOIOrpaHHuKa"
Hununaapuueckasi IOBEPXHOCTbD,

48 o0pa3yroIye MWIHHIPHIECKON
IIOBEPXHOCTU

49 Hununaap. [Ipsamoit KpyroBoi HUIUHID.
[Inomane NOBepXHOCTH LUIUHIPA

50 Konunueckas noBepXxHOCTh, 00pa3yroiye
KOHU4ecKol nosepxHoctu. Konyc

51 Ceuenne KoHyca MIOCKOCTHIO,
napaijiesIbHOM IMIT0OCKOCTH OCHOBAHUS

59 VYceuénnplil konyc. M300paxkenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTU U
MOJTHOM TOBEPXHOCTH KOHYCa

54 [Inomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckue 3ajauu Ha

55 JI0Ka3aTeNbCTBO U BHIYHCIICHUE,

MMOCTPOCHUEM CEUEHUH ITUITNH/PA,
KOHyca




56

CrepeoMeTrpuueckue 3ajauu Ha
JTI0OKa3aTeJIbCTBO U BBIYKCIICHHE,
IIOCTPOCHUEM CEUEHUI LUINHAPA,
KOHYyCa

57

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
MUIMHAPOM

58

HpI/IKJIal[HI)IG 3aJa4u, CBA3aHHBIC C
MUIMHAPOM

59

Codepa n map

60

Ilepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. B 1 n300paxenue mapa

61

[lepeceuenue cdepsl u mapa c
wiockocThio. Kacanue mapa u chepsl
IJI0CKOCThIO. By u n3o0paxkenue mapa

62

VYpasaenne chepsl. [Lnomans chepst u
eé yacreit

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpudecKkue 3a1a4i Ha
JO0Ka3aTCJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEepoi U MapoM,
MOCTPOSHUEM UX CEUYCHUH MIIOCKOCTHIO

65

CrepeoMeTprueCKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYHCIICHHE,
CBsI3aHHBIE CO cpepoii U mapom,
MIOCTPOCHUEM UX CEUYEHUI MI0CKOCThIO

66

[puknaaHbie 33129, CBSI3aHHBIE CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MIJIOCKOCTH, BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHIapTHBIE TIOI00MS

68 Pa3znuynple KOMOMHALIMY TE BpallleHUs
1 MHOTOT'PaHHUKOB

69 3agaun o Teme "Tena U TOBEPXHOCTH
BparmieHus"

70 3anauu no Teme "Tena U MOBEPXHOCTH
BpaueHus"

71 Kontpoinbnas padora "Tena u
MOBEPXHOCTHU BpaieHus"

7 O6béMm numuHIpa. Teopema 06 00bEME
MPSIMOTO ITUIUHAPA
Brruncienue o0bEMOB TEN C IIOMOIIBIO

73 onpenenéHHoro uaTerpana. Oobpém
KOHyca

74 ITnomaan GOKOBOM M HOJIHOM
MMOBEPXHOCTH KOHYCa
CrepeomeTpuuecKue 3a/1a4u, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB IUITUH/IPA,
KOHYyca

76 [Tpuknanueie 3agaun mo Teme "OO0BbEMBI
Y IJTIOIIay TOBEpXHOCTEN Ten"
OO0BéM mIapa U MapoBOTro CEKTOPA.

77 Teopema 06 00béme mapa. [Inomans

cdepsl. CTepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00BEMOB




1rapa, IapoBOTro CErMEHTa M IapOBOTO
CeKTopa

78

[Mpuxnanueie 3anaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
wiomazbio ceprl. COOTHOIIEHUS
MEXy IUIOIAAsIMHU TOBEPXHOCTEHN U
00BEMaMU TIOTOOHBIX TET

79

[TomoOHbIE TeNa B MPOCTPAHCTRBE.
N3menenue o0bwEMa pu mo100uu.
CrepeoMeTpHUECKHUE 3a]1a4H, CBSI3aHHBIC
C BBIYHCIICHHEM 00BEMOB TEN U
IJIOIIA el TOBEPXHOCTEN

80

KonTponbnas pabota "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIbIX Ten"

81

JIBM>KEeHUsI MPOCTPAHCTBA.
OtoOpaxenusi. JIBUKEHUS U PABEHCTBO
¢uryp. OGmme cBOWCTBa IBUKESHUI

82

Buzpel 1BuxeHui: napauieIbHbIA
MEPEHOC, LIEHTPAIbHASI CHMMETPHS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

[Ipeo6paszoBanus nogodus. [Ipsmas u
cthepa Ditnepa

84

I'eomerpuueckue 3anaun Ha
HpI/IMCHeHI/Ie JBUXKCHUA

85

KontponsHas padota "BekTops! B
npoctpaHcTse"




86

O6o06matomee mosroperue 11 monaTuii
1 METOJI0B Kypca reometpuu 10-11
KJ1aCCOB, CHCTEMaTH3alIus 3HAHMIA:
"[lapannenbHOCTb MPSIMBIX U
MJIOCKOCTEN B mpocTpaHcTBe"

87

O6o6matomee moroperue 11 monsTHii
U METOJ0B Kypca reometpuu 10-11
KJI1aCCOB, CHCTeMaTH3allus 3HaAHUI:
"BexTops! B pocTpaHcTBe”

88

O6o6matomee moroperue 11 moHaTHiA
1 MeTO0B Kypca reometpun 10-11
KJ1aCCOB, CHCTEMaTH3alIUs 3HAHMI:
"BexTopsl B ipocTpaHcTBe”

89

Ob6o6mmaromee noproperue 11 monaruit
1 MeTo0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aIINs 3HAHHI:
"O6beM MHOTOTpaHHUKA"

90

Ob6o6mmaromee nosroperue 11 monaruit
U METOJI0B Kypca reomeTpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIINs 3HAHHMI:
"O6beM MHOTOTpaHHUKA"

91

O6o06maromiee nopropenue 11 nonaruit
U METOJI0B Kypca reomeTpuu 10-11
KJIACCOB, CHCTEMATH3AIMs 3HAHUMH:
"[Mmomanu MOBEPXHOCTH U OO0BEMBI
KpyIJibIX Ten"

92

O6o6maromee noroperue 11 nonsaruit
1 MeTo0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHHH:




"[Tomanu MOBEPXHOCTU U 0OBEMBI
Kpyribix ten"

93

HToroBast KOHTpOJIbHAs paboTa

94

Hrorosas KOHTPOJIbHAasA pa60Ta

95

[ToBTOpeHme, 0600MIEHNE U
cUCcTeMaTU3alus 3HaHu!

96

HcTopus pa3BUTHSI CTEPEOMETPHUM KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U1

97

98

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAayKHU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHs CTEPEOMETPHUH KaK
HAyKHU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

99

Hcropust pa3BuTHS CTEPEOMETPHUH KaK
HayKH U €€ POJIb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropust pa3BuTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

101

HcTtopust pa3BUTUS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTHH




COBPEMEHHBIX MHXXCHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHs CTEPEOMETPUM KaK
HayKU U €€ poJib B pa3BUTUHU

102 1
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOIT'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






