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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHusl, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yU€HUs TUCLUUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHUTAPHOIO ILMKJIA.
[Tockonmpky  JIOTHYECKOE€  MBIIUICHHE,  (QopMUpyeMOe  THpH  H3YYCHUU
00y4JarIUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKICHUMN NPU PELICHUH I€OMETPUYECKHUX
3a1a4, YMEHHE BBIABUIaTb U ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
VCIIONB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOoinéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaroluxcs Ipu
W3YUYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obmactu «MaremaTuka u
uHbpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX JIJISl YCHEIIHOTO NPOPECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIMH 3a7auaMu Kypca T€OMETPpUU Ha YriayOJIEHHOM YpOBHE,
pacCIIMPSIONINMH U yCUIIUBAIOIIUMH KypC 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacUIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOU KyJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MATEMAaTHYECKUX MOJENSIX, MO3BOJISIIOUIMX ONMCHIBATH M HM3y4daThb
pa3HbIE SBJICHUS OKPYIKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

(GopMUpOBaHHE  YMEHHUS  BJIAJIETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHHs JOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNE YMEHHUS pacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpE MHOIOTPaHHUKHM M Teja BpalICHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKH IpU
IIPOBEICHUM PACCYKICHUN;

(opMHUpOBaHNHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHATH, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (PYHKITMOHAIEHONH TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYyallMil, HCCIEAOBAHMUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COZIEpKAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBistorcsi:  «lIpsMble ©  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MPOCTPAHCTBE», «J|BMKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeboBaHMEe «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHH Ha yriayOn€HHOM ypOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHHUSIM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyudenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHHs DenepaiibHON paboueii
IPOrPaMMBbI, PacHpeNeIEHHBIM 0 TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaronuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU U HaBBIKAMHU TMOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
cOOJTI0/IEHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY TE€OMETPUYCCKUX TPEACTABICHUN OO0yYArOIIMXCS, PACIIUPSISA U yTITyOJss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4eHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISIET:

co3math ycmoBus i auddepeHnuanuum  oOydeHUs, TTOCTPOCHUS
WHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECNeYuTh YriIyOnEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
y4a€ToM BBIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTLHBEIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJIeJII0).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTH,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaroImuecss npsMmble. [Ipu3Hakm cxpemmyBaromuxcs
npsmbIX. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NAapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPIMOU
U 1ockocT. [lapannenbHoe M IEHTpaJbHOE NPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOIO MpPOEKTUpOoBaHus. M300pakeHue
buryp B nmapayuieqbHON MPOEKIUU. YTl C COHANPABICHHBIMH CTOPOHAMHU, yTOJI
MEXIy NPSAMBIMH B IPOCTPAHCTBE. IlapaiienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
OPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTH: TeTpaj’ap, MNapajuleNenunen,
MMOCTPOEHUE CCUCHUM.

[lepnenAMKYIJISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIIEHIUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIBbHBIE W NEPICHAMUKYJAPHbIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
IIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT mNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYISIPHOCTD  IUIOCKOCTEW: INPU3HAK  INEPHEHAMKYJSIPHOCTH  ABYX
IJI0CKOCTEN. Teopema 0 TpEX NEPHEHIUKYISPaXx.

Yriael B OPOCTPAHCTBE: YroJI MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIA YTOJI ABYI'PAHHOTO yriyia. TpEXIrpaHHBIM U MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIIIa.

MHororpaHHuKHU

Bunapl MHOrOrpaHHHMKOB, pa3BEPTKa MHoOrorpaHHuka. IIpusma: Nn-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunesn, NpsAMOYTONBHBIA — IMapajulelienUIE] W €ro  CBOMCTBA.
Kparyaiime myTM Ha DOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: nN-yronbHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHen
IIPaBUIbHOW nUpaMuibl. lIpaBuibHBIE MHOTOTPAaHHUKH: NPABWIbHAS IIPU3Ma U



MpaBUIbHAS MNHPAMUJA, NpPABUIIbHASA TPEYTrOJbHAs NUPaMUJla W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadJp,
JOAECKAdIP U UKOCAIP.

BblunciieHre 3J€MEHTOB MHOTOTpaHHUKOB: pEOpa, JUaroHallud, YIJbl.
[Tnomaas OOKOBOM TOBEPXHOCTH U IIOJTHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUJIBHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEYEHHON TUPaAMUIBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKCTBA CI0KEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[TonssiTME KOMIUJIaHApHBIE BEKTOPBI. [IpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. KoopaumHatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTropamu. CKalsipHOE MPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalenus

[ToHsATHSA: IWIMHAPUYECKAs TMOBEPXHOCTb, KOHUYECKAsl IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3ylollue TMOBEepXHOCTe. Tena BpalleHus:
WIMHApP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. BzaumHoe pacronoxeHue
cheppl M IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe. M3o0paxkenue Tten
BpalleHusi Ha iockocTh. Pa3BépTka muimHapa u konyca. Cummetpust cdepsl u
niapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeactBus u3 He€. OObEM mnpsmol u
HAKJIOHHOW MpU3MBI, [WIKHJpA, TUpaMuabl U KoHyca. O0BEM mapa U 1apoBOro
CErMEHTA.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. IIpusma, BnHcaHHas B
WIMHApP, ONHCaHHAas okojio umiauHapa. Ilepeceuenue cdepsl u 1mapa c
mwiockocThio. Kacanue miapa u cdepbl miockocThio. [loHSTHE MHOrorpaHHUKa,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. Pemienue 3amady Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALICHUSI: CEYEHUS IUITUHIpa
(mapaymuienbHO YW TEPHEHAMKYJSIPHO OCH), CEYEHHUsl KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYyILIEN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepauuu Haja BEKTOpaMd. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbpHas
cucTtemMa KoopAauHaT B mpocTtpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3a/1a4.

JABHKEeHUS B MPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. J[BUKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapalyIeNbHBIA TEPEHOC,
LEHTpaJbHAsl CHUMMETpPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  oOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IWYHBIX CTPYKTYD, SBIICHUM,
NpoIEeAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAaHUE OTUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KCHUHM HAyKM M JEATENIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1a4, PEIICHUN, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSITUH W
OTHbIXa, peryJspHas (pu3ndecKkass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) TpynoBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynmymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTH K AKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DPKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpY >KalolIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXHBIX
MOCJIEACTBUN UISI OKPYKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKh Kak c]epbl 4eIoBEeYeCKOM JesATEeNbHOCTU, JTaroB e¢
pa3BUTUA W 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJornuyeckue J1elicTBUA .

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIIICHHS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHN;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BBIOMPATh CMOCOO pemieHnus Yy4eOHOW 3adaund  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ y4ETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJIbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOJACHCHHUA 110 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXIIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
mpoOJIeMBbI, pelaeMOl 3a7aud, BBICKA3bIBaTh HWJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyTHUpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(DOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJE€Th HABBIKAMM  IO3HABATENbHOM  pediekcuu Kak  OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crnocobamMu CaMOIIPOBEPKH, CaMOKOHTPOJSl Mpoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YJIbTaTOB JAESITEIbHOCTH, HAXOJIUTh OUINOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYXKIaTh TMPOIECC U Pe3yabTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIIOJHATh CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMHM 4YJIEHAMH KOMAaH]Ibl, OIICHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAyYuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHM MOHSATHSMH CTEPEOMETPUM IIPH
pEILIeHNN 3a]a4 ¥ IPOBEICHUN MATEMAaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCMOMBI CTEPEOMETPUU U CIIEACTBUSA M3 HUX IPHU PELICHUU
TFeOMETPUUYECKUX 33/1a4;

e KJAacCCU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHUE NPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH IMOHATHUSAMHU, CBSI3AHHBIMM C yIjamMu B
IPOCTPAHCTBE: MEXAY MPSMBIMA B IPOCTPAHCTBE, MEXKIY HIPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOIHO pAacrmo3HAaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TpuU3Ma,
NUpaMUJIa, MPSIMOYTOJIBHBIN Mapaienenunea, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napasuieIbHOe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (DUTYp HA MIIOCKOCTh, BBIMOIHATH M300paxeHuss Guryp
HAa TUJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TEJ ¢ IPUMEHEHUEM (HopmyJT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHHU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUU H
HAXOXKJIEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJbI
IpU PEIICHUM MAaTEeMAaTHYE€CKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATH NPOCTEHIINE TNpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MNPeOoOpPa3OBBIBATH M WHTEPIPETUPOBATH HH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpEJACTaBICHHYI0 Ha
yepTexax U pUCyHKax;

e TMpPUMEHATH TOJY4YCHHBbIE 3HAHUSA HAa TMPAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh peajbHbIE CUTyallld, MPUMEHSATh M3YUYCHHBIC TMOHATHUS B
mpolecce IMOMCKa  pEeUIeHUsT MaTeMaTU4ecKd  CcPOpMYyJIMPOBAHHON
npoOemMbl, MOJAEIMPOBATh peajbHble CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/1ayi,
CBSI3aHHBIE C HAXOXKICHUEM I€OMETPUUECKUX BEITUUYHNH;

e HMETh MPEJCTaBIEHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJOTUM.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOOZHO OIEPUPOBATh IMOHATUSMHU, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHITH CIOCOOBI
MOJTyYEHUSs;

OIEpUPOBAThH MOHATUSAMH, CBSI3AHHBIMU C TEJIAMH BpAILEHUS: [WJINHAPOM,
KOHYCOM, c(pepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (LUWIUHAP, KOHYC, cepa U Imap) H
OOBSACHATH CIOCOOBI MOTYYCHHSI TEJ BPALICHHUS;

KJIaCCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALLICHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpAaIICHMUS,
r€OMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalllcHUsT U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
OINKMCaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPaHHUK WJIN TEJO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHHUS MEX/Ty TUIOMIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTtb u3ydyaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YEepTE)KU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIyp: BHI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M TNPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPALMU HaJl BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCICHHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPY TOBOPOTE BOKPYT MPSMOM, TpeoOdpa30oBaHus MOA00US;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMs KOHyca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHHUS CEUEHUI: METOJ CIEN0B, METO]
BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO/] IIEPEHOCA CEKYIIeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

NPUMEHSATh TeoMeTpuueckue (aKThl JJIST PEIICHHUs] CTEPEOMETPUUCCKUX
3a7a4, MPEANOJATAIOIINX HECKOJbKO IIArOB pEIICHUS, €CIIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pelmarh 3aJayd Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLICHWN H
HAaXOXJICHUE TEOMETPUUECKUX BEJIUYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHATh  IOJYYEHHbIE  3HAaHWA HAa  NPAKTUKE:  CPAaBHUBATD,
aHaJM3UPOBATh U OLICHUBATH pEAJIbHbIE CUTYaAllUH, IPUMEHATh NU3YUYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA PEIICHUS
MaTeMaTH4ecku  CHOPMYJIUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYAllMM HA S3BIKE T€OMETPUHU, HCCIENOBATh IMOCTPOCHHBIE
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJadud, CBS3aHHBIE C
HAaXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPOrpamMmbl Bcero Kontpoabnpie  TMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 Brenenue B ctepeomerputo 23 1
5 B3anMHOe pacmoioKeHue NpsMbIX B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 HepHeH,Z[I/IIiy.]'IﬂpHOCTB MPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
VYribl U paccTosTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoubusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI pecypen
1 AHanmuTHYECKast TEOMETPHS 15 1
5 [ToBTOpeHwME, 0606meﬂlfe u 15 1
CUCTeMAaTH3aIHsI 3HAHHHA
3 O06BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTIBIX TET
6 JIBroKeHUS 5 1
; [ToBTOpEHue, 0606meﬂlfe " 17 5
CUCTeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgponbie
Tema ypoxka Kontpoabnbie I[IpakTHyeckne
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
OcHoBHbIE NpaBuia U300pakeHUs Ha
1 PHUCYHKE IIOCKOCTH, MapaJIeIbHBIX 1
NPSMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka
[TonsiTHs cTepeoMeTpUn: TOUKa,
npsimMasi, MI0CKOCTh, IPOCTPAHCTBO.
P ’ > IPOCTP http://school-
2 OcHoBHBIE TIpaBHIIa U300paKEHUS Ha 1 ]
collection.edu.ru/.
PUCYHKE IJIOCKOCTH, MapauieIbHbIX
NPSMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka
[TonsTHs: nepecekarouecs MmIoCKOCTH,
http://school-
3 MepeCceKarIINecs mpsiMasi U TUIOCKOCTb; 1 ;
collection.edu.ru/.
MOJIyIPOCTPAHCTBO
[TonsTHS: EepeceKaroLIrecs MIIOCKOCTH,
4 MepeCcEeKaAIINecs MpsiMasi U TUIOCKOCTb; 1
MOJIyIPOCTPAHCTBO
MHororpaHHuKH, H300paKeHUE
Up ) P http://school-
5) MPOCTEUIINX MTPOCTPAHCTBEHHBIX 1 )
collection.edu.ru/.
¢buryp, HeCyleCTBYIOIINX 00BEKTOB
MHororpaHHuKH, H300paKeHUE http://www.geometry-
6 MIPOCTEUIINX IIPOCTPAHCTBEHHBIX 1 exe.h17.ru/
¢buryp, HecymecTBYIOUINX 00BEKTOB
7 AKCHOMBI CTEPEOMETPHUH U TIEPBbIE 1
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CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HuX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSMBIX U TIJIOCKOCTEH

10

N3o0paxkeHne ceueHni MIpaMuIbl,
Ky0a 1 MpU3Mbl, KOTOPBIE TPOXOIAT
yepe3 ux péopa. Mzobpaxenue
nepeceyeHus MoayYeHHBIX MITOCKOCTEH.
PackpaivBanye mocTpOCHHBIX CEYEHUM
Pa3HbIMU [IBETAMU

http://www.geometry-

exe.h16.ru/

11

N3o0pakeHne ceueHni MIpaMuIbl,
Ky0a 1 MpU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. Mzobpaxenue
[epeceyeHus MOJYYEHHBIX TIOCKOCTEN.
PackpammBanue NOCTPOEHHBIX CEYCHUN
pa3HbIMM LIBETaMU

12

N3o0paxkeHne ceueHni MIpaMuIbl,
Ky0a 1 MpU3Mbl, KOTOpPBIE TPOXOIAT
gyepes ux péopa. M3obpaxenue
IIepeceyeHMs MOTYUYEHHBIX INIOCKOCTEN.
PackpammBanue NOCTPOECHHBIX CEYCHUN
pa3HbIMM LIBETaMU

13

N3o0paxkeHne ceueHni MIpaMuIbl,
Ky0a U IPU3MBbI, KOTOPbIE TPOXOAAT
gyepes ux péopa. M3obpaxenue
NEpCCCUCHU A MOJTYUCHHBIX IJIOCKOCTEH.

http://school-
collection.edu.ru/.
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PackpammBanue NOCTPOEHHBIX CEYCHUN
pa3HBIMM LIBETaMU

14

Meron cnenoB 1 OCTPOEHUs
CEUYCHUI

15

MeTon crefoB Uil TOCTPOCHUS
ceyenuii. CBOMCTBA MEPECECUCHUI
NPSAMBIX U IIOCKOCTEH

16

Meton crefioB Uil TOCTPOCHUS
ceyenuii. CBOMCTBA MEpECECUCHUI
NPSAMBIX U IIOCKOCTEH

17

ITocTpoeHue ceueHuii B mupaMue,
KyOe 1o TpéM ToukaM Ha p&bpax.
Co3naHue BEIHOCHBIX YEPTEKEN U
3aIlUCh IIAr0B MOCTPOEHUS

http://school-
collection.edu.ru/.

18

IlocTpoeHue ceyeHuii B mupaMue,
KyOe 1o TpéM ToukaM Ha p&bpax.
Co3zaHue BBIHOCHBIX UYEPTEKEHN U
3aMyCh IIaroB IMOCTPOCHUS

19

[TocTpoeHue ceueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha p&bpax.
CozaHue BBIHOCHBIX YEPTEXKEHN U
3aIyCh IIAaroB MOCTPOCHUS

20

[Toctpoenue ceueHuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha p&bpax.
Co3zaHue BBIHOCHBIX YEPTEKEHN U
3aIUCh IIAroB MOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPLMOHAIBHBIX OTPE3Kax.



http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
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[TomoGue TpeyrobHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUECHHUSIX Ha
BBIHOCHBIX 4eprexax. Mcropus
Pa3BUTHSA IINIAHUMCTPHUU U
CTEpPEOMETPUU

http:

school-

collection.edu.ru/.

23

KontponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsiMbIx B
npocTtpancTBe. CKpenBaronecs
npsimble. [Ipru3Haku cKpeuBaonmxcs
npsmbix. [lapanenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o CyleCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOi1
MapayieIbHON JAHHOU MPAMOW,
MPOXOJISIICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXkallel Ha
JaHHOM npsmoi. JlemMma o nepeceyeHun
MapajvieIbHbIX MPSAMBIX ITIOCKOCTHIO

26

[TapanienpHOCTb TpeX MPSIMbIX.
Teopema o0 TpEX mapajuIeaIbHBIX
npsiMbIX. Teopema 0 CKpeluuBarOIINXCs
MPAMBIX

http:

school-

collection.edu.ru/.

27

[TapannensHOE MPOEKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA MapajiieIbHOTO
npoekTupoBanus. M3o0paxenue
pasHbIX (pUryp B mapaienbHOMN
IIPOEKIINH
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28

[MenTpansHas nmpoekuus. YTomi ¢
COHAIPaBJIECHHBIMU CTOPOHAMHU. YTOJI
MEXY IPSIMBIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIC C
pacnonomeHHeM HpSIMBIX B
MIPOCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD MIPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hax
MapaJUIEIbHOCTH IIPSIMOU U IJIOCKOCTH.
CaolicTBa napamieabHOCTU IPSIMON U
IJIOCKOCTH

http://www.geometry-

exe.h4
7.ru/

31

I'eomerpuyeckue 3anauu Ha
BBIYMCIICHUE U JI0KA3aTEIIbCTBO,
CBA3aHHLIC C MAapaJlJICJIbHOCTBIO
MPSIMBIX U IJIOCKOCTEHN B IIPOCTPAHCTBE

32

ITocTpoenue ceueHus, MPOXOIALIETO
4yepes JAHHYIO IPSIMYI0 Ha 4epTexke U
[apaJuIeIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUH

33

[MapannensHast MPOEKIHs, TPUMEHEHUE
JUTSL IOCTPOCHMSI CEUSHUH Ky0a 1
napauienenumnena. CeoncTaa
napajijiejicnmicaa U Npu3mMabl

34

[TapannensHble mockocTH. [Ipu3naku
MapajuIebHOCTH JBYX IUIOCKOCTEH

http://school-
collection.edu.ru/.

35

Teopema o0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOISIIECH Yepe3 TOUKY, HE
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MPUHAJICHKALLYIO JTAHHOHN MIJIOCKOCTH U
CJIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX INIOCKOCTEH:
0 MapaJuIEIbHOCTHU IIPSMBIX
[IEpECEUYCHUS IIPU IIEPECEYCHUN BYX
MapaJuIeIbHBIX INIOCKOCTEN TPEThEU

37

CgoiicTBa napajuieIbHbIX MJIOCKOCTEM:
00 oTpe3Kax HmapayieNbHbIX MPSIMbIX,
3aKITIOUYEHHBIX MCKAY MapalJICIbHBIMUA

IJIOCKOCTAMU, O IICPECCUCHUN HpHMOI\/'I C

ABYMS TapaJlJICIIbHBIMUA TNIOCKOCTAMUA

38

[ToBTopenue: Teopema [Mudaropa va
MIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA

40

CgoiicTBa Ky0a 1 MPSIMOYTOIBHOTO
napajuiefenumneaa

http://www.geometry-

exe.h25.ru/

41

Boruncnenue 1iaMH OTpe3KoB B KyOe U
MPSIMOYTOJIbHOM Napajuiesienurnesie

42

IlepneHUKyYIAPHOCTD NPSAMOU U
mrockoctH. [Ipu3nak
HEPIECHIUKYISIPHOCTH MPSIMOU U
IJIOCKOCTH

43

IlepneHUKyYIAPHOCTD NPSAMOU U
rockoctu. [Ipusnak
HEPIECHIUKYISIPHOCTH PSIMOU U
IJIOCKOCTH

http://school-
collection.edu.ru/.
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Teopema 0 CyIl1eCTBOBAHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH

44 yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISIPHOM K IIIOCKOCTH

45 [T10cKOCTH ¥ IepIEeHAUKYIISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

46 [11nockoCTH ¥ IepIEeHAUKYIISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX
[lepnieH UKy Isp U HAKIOHHAS.

47 [TocTpoenue neprneHIUKyIsIpa U3 TOUKH http://www.ege.edu.ru/
Ha IPAMYIO
IlepneHquKymsp U HAKIIOHHAS.

48 [TocTpoenue neprneHIUKyIsIpa U3 TOYKH
Ha IPAMYIO

49 Teopema o TpEX nepHneHANKYISAPAX
(nmpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAuKyIspax
(mpsimast m oOpaTHas)

51 Yron Mexay CKpenuBarOIUMUCS http://www.eqe.edu.ru/
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSMBIX C

52 MTOMOIIIBIO TIEPIICHIUKYISIPHBIX
IJIOCKOCTEMN

53 OpTOroHaJIbHOE MMPOCKTUPOBAHUE
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

54 MPaBUIILHON TUPAMHUJIBI C TTOMOIIBIO
OpTOTOHAJIBLHON MPOEKIIUU

95 [TocTpoenue ceueHuit Kyoa, IpU3MBI,



http://www.google.com/url?q=http%3A%2F%2Fwww.vidod.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNGjgS8yIg_oRFbDsLn-rNGEYpx6mw
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[IPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OpTOTOHAJIBLHON MPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO II0cKocTu. [lnockocTu
CUMMETpUI B MHOTOTpaHHHUKaX

http://www.ege.edu.ru/

57

[Ipu3Hak neprneHauKyIIPHOCTH MPSAMON
Y TUIOCKOCTH KakK CJIEJCTBUE
CHUMMETpHUU

58

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHU OT TOYKH JI0 MIIOCKOCTH

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

60

CriocoObl OIyCTUTh MEPIEHAUKYIISIPBL:
CUMMETpPHUS, CABUT TOYKHU 110
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauieIbHOW IpsMOH,
W3MEHEHUE PACCTOSHUI

http://www.ege.edu.ru/

62

KonrtponsHas padora "B3anmuoe
PACIIOJIOKCHHUC IIPAMBIX U IJIOCKOCTEH B
npoctpaHcTae"

63

IToBTOpEHME: YroyI MKy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYIOJIbHUKE, TEOpEMA
KOCHHYCOB

64

IToBTOpEHME: Yyrom MexIy
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘IeCKI/Ie METOJAbI BEIYMCICHUS



http://www.google.com/url?q=http%3A%2F%2Fwww.vidod.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNGjgS8yIg_oRFbDsLn-rNGEYpx6mw
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yIJIa MEeXIy NPSIMBIMHU B
MHOI'OIPaHHUKAX

66

JIByrpansbiii yroa. CBoMCTBO
JMHENHBIX YIJIOB IBYIPAaHHOTO yIJa

67

[lepnieHIuKyIsIpHBIE IIOCKOCTH.
CgoiicTBa B3aUMHO MEPIECHANKYISIPHBIX
IIJIOCKOCTEN

68

[Ipu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTEM; TeopemMa 0 mpsiMOoi
nepeceyeHus IByX MI0cKocTei
MEPIEeHIUKYIISIPHBIX TPEThen
MJI0CKOCTH

http://www.geometry-

exe.h17.ru/

69

[IpsamMoyronbHBIN Tapauieenune];
KyO; U3MEepeHHsl, CBOMCTBA
MPSIMOYTOJILHOTO Mapajuiesenune1a

70

Teopema o auaroHanu NpsIMOYIrOJIBHOIO
napajuleJIenUIea U CIEICTBUE U3 HEE

71

CrepeoMeTpuuecKre U MpUKIIaIHbIE
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSMBIX U MJIOCKOCTH

72

[ToBTOpEHUE: CKPEITUBAIONIUECS
MpsIMbIe, TTApaJlICIbHBIC TUIOCKOCTH B
CTaHJIAPTHBIX MHOTOTPaHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIINUXCS MPAMBIX,
paccTosiHue MEXY CKPEUIMBAIOIIIMUCS
MPSIMBIMU B IPOCTBIX CUTYAIIHIX

74

PaccrosHue oT TOUKH A0 IIIIOCKOCTH,



http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/

paccTosiHUE OT MPSMOM J0 MIOCKOCTH

Brrunciienue paccTosSTHUN MEXITY
CKpCHIMBAOIHUMUCSA ITPAMBIMHU C

& IIOMOILBIO NIEPIEHAUKYJISIPHON
IJIOCKOCTH
TpéxrpanHblil yroyi, HEpaBEHCTBA AJIst

76 TpeXTrpaHHbIX yIioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JJIs1 TPEXTPAHHOIO yTIia

77 DneMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3N4eCKue JIMHUYU Ha 3eMJie

78 KonrtponsHast padora "Yrisl u
paccrosaHus"

79 Cucremaru3zanus 3HaHUU
"MHOrorpaHHHK 1 €ro 3J1€MEHTHI"

80 [Mupamuna. Buasl nupamui.
[IpaBunbHas nupamuaa

81 IIpusma. IIpsAmast u HaKJIOHHAS IIPU3MBI.
IIpaBunbHas npusma

82 [IpsiMolt napasenenumnen,
NPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo

83 Brinykieie MHOrOrpanauku. Teopema
Ditnepa
Boinykible MHOrorpaHHuku. Teopema

84 Oitnepa. [IpaBuibHbIe U
MTOJTYIIPABUJIBHBIE MHOTOIPAaHHUKHU

85 KonrponsHas pabora

"MHororpaHHuKu"




IlonsTue BCKTOpA Ha IMJIOCKOCTHU U B

86 1
MPOCTPAHCTBE
87 CymMa BEKTOpOB
88 PazHocTh BekTOpOB
89 [TpaBuiio mapannenenurnena
http://www.geometry-
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 exe.h17.ru/
PasnoxeHnue BekTOpa 1o 6asucy Tpéx
91 BEKTOPOB, HE JICKAIIUX B OJTHOU 1
TJIOCKOCTH
92 CkaJiipHOE TTPOU3BEICHUE 1
93 Berunciienue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE
http://www.geometry-
94 [Ipocreitmme 3aga4u ¢ BEKTOpaMH 1 exe.h17.ru/
95 [Ipocreiimume 3aa4u ¢ BEKTOpaMu
96 [Ipocreiimme 3aauu ¢ BEKTOpaMu
97 [Ipocreiimume 3aa4u ¢ BEKTOpaMu
http://www.geometry-
98 O00011eHYE U CUCTEMATU3AaLUs 3HAHUN 1 exe.h17.ru/
99 O00011eHYE U CUCTEMATU3AaLUs 3HAHU N 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosas KOHTpoJIbHAsT paboTa 1
102 O06o001IeHre U cucTeMaTU3alus 3HaHuH 1
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
IToTOpenue Temol "KooparHaTel
1 BEKTOpa Ha MJIOCKOCTH H B 1 http://www.ege.edu.ru/
npocTpaHcTae”
5 [ToTOpenue Temol "CkansipHoe 1
MIPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpeHue Tems! "Boruncienue yria 1
MEXIYy BEKTOpaMH B MpocTpaHCTBE"
IToBTOpeHue Tembl "YpaBHEHHE
4 npsIMOH, MPOXOIALIEH Yepes3 JIBe 1
TOYKH"
VpaBHEHHE IIOCKOCTH, HOPMAJIb hitp://vurw. geometry:
5 ’ ’ 1 exe.hil.ru/
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, 1
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
7 BekropHoe npou3sBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
porpaMMHUpOBaHUE
. . http://www.geometry-
9 Jlunelinbie HEPABEHCTBA, JIMHEIHOE 1 hi7
exe.h17.ru/
porpaMMHUpOBaHUE
10 AHaIUTHYECKHE METO/IbI pacuéTa yria 1
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MCKAY NPSIMBIMHA B MHOT'OI'PAHHUKAX

AHaIUTHYECKHE METO/IbI pacuéTa yria

11 ME¥K]y TIJIOCKOCTSIMU B
MHOTOIPaHHHUKAX
http://www.geometry-
®opMyna pacCTOSHUS OT TOYKH J10
12 exe.h17.ru/
MJIOCKOCTH B KOOPJMHATAX
13 Haxoxnenue paccTossHUi OT TOYKHU 110
IUIOCKOCTH B Ky0e
14 HaxoxneHnue paccTostHulA OT TOYKHU 10
MJIOCKOCTH B TPAaBWJIBHOM MUPaMuU/Ie
15 KontponbHas pabora "AHanutuueckas
reomeTpus”
http://www.geometry-
CedeHuss MHOTOTPaHHUKOB:
16 exe.h17.ru/
CTaHIapTHbIE MHOTOTPAHHUKH
17 CedeHuss MHOTOTPaHHUKOB: METO/T
CIIEIIOB
CeueHust MHOTOTPAaHHUKOB:
18 CTaHJapTHBIE MIJIOCKOCTH, IepeceyeHust
IPSIMBIX U IIJIOCKOCTEMN
http://www.geometry-
[TapannienbHble IPSIMBIE U JIOCKOCTH:
19 exe.h17.ru/
napasuleibHbIE CEYEHUS
20 [TapannienbHble IPSIMBIE U IJIOCKOCTH:
pacu€T OTHOLIECHMI
21 [TapannenbHble IPSIMBIE U IJIOCKOCTH:

YIJIBI MEKTY CKPEIIMBAOLIUMHUCS
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MMpAMbIMHA

22

[leprieHAuKyISIpHBIE IPSIMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITaphI
NEPHEHAUKYIISPHBIX INIOCKOCTEN U

MMpAMbIX, CHUMMCTPHUU MHOT'OT'PAHHUKOB

http://www.geometry-

exe.h17.ru/

23

[lepnenauKyasipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIIIpax

24

[leprieHquKyIsIpHBIE IPSIMbIE U
MJIOCKOCTH: BBIYUCIICHUS UTUH B
MHOTOTpaHHHKaX

25

IToBTOpenwue: miomanu
MHOTOYTOJBLHUKOB, (POPMYJIBI JJISI
IO e, COOOpaKEHUSI TTO100MS

26

IToBTOpenwue: miomanu
MHOT'OYTOJIEHUKOB, (hOPMYJIBI IS
Iomniael, cooopakeHus moao0us

27

[ToBTOpEHME: TIIOIIAAN
MHOT'OYTOJIEHUKOB, (hOPMYJIBI JJIs
Iomniael, cooopakeHus moao0us

28

[Tmomaan cedyeHnii MHOTOrPaHHUKOB:
TIJIOIIAI TTIOBEPXHOCTEH, pa3pe3aHus

Ha 4acTH, COOOpaXeHUs MOA00Us

http://www.geometry-

exe.h17.ru/

29

[Tmomaan cedyeHnii MHOTOrPaHHUKOB:
TIJIOIIAI TTIOBEPXHOCTEH, pa3pe3aHus

Ha 9aCTH, COOOpaXeHUs MOA00Us

30

KonTtponsHas padora "I[loBTopenue:
MHOT'OTpaHHUKH, CCUCHUS



http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/

MHOTOTPaHHHUKOB"

31

O06BEM Tema. O0BeM IPSIMOYTOJIBHOTO
napasuieNienumnena

32

3amaun 06 yaBOEeHUHU Ky0a, O
KBaJpaType Ky0a; 0 TPUCEKIIMH yTJia

http://www.geometry-

exe.h17.ru/

33

CrepeomeTpuyieckue 3a/1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuIeTIeIe /1a

34

[TpuknagHbIe 3a/1a49M, CBSI3aHHBIC C
BBIUHCIIEHHEM 00BEMa
MPSIMOYTOJIBHOTO TIapaJuIeTIeTIe /1a

35

O0BEM TIPSIMOI IPU3MBI

36

CrepeomeTpuyieckue 3aj1auu,
CBSI3aHHBIE C BHIYMCIIEHUEM 00BEMOB
IIPSIMOM TIPU3MBI

http://www.geometry-

exe.h17.ru/

37

[puknagHpIe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MPSIMOI TPU3MBI

38

Boruncnenue 06bEMOB TeI ¢ TOMOIIbIO
onpenenéHHoro uaterpaiga. Oopém
HaKJIOHHOMN TTPU3MBI

39

Brruncienue 06bEMOB TeI € TOMOLIBIO
omnpenenéuHoro uHTEerpana. O0bEM
UpPaMUIbI

http://www.geometry-

exe.h17.ru/

40

®opmyia 00bEMa MUPaAMHIBL.
OTtHomIeHne 06beMOB MUPAMUJL C
OOIIUM yTIIOM

41

dopmyna 00bEMaA TUPAMUJIBL.
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OTtHomeHNEe 00HEMOB TUPAMU]T C
00IIIKM yTJIOM

42

CrepeomeTpuyieckue 3aj1auu,
CBsI3aHHBIC C 00BEMAMU HAKIIOHHOU
TIPU3MBI

http://www.geometry-

exe.h17.ru/

43

CrepeomeTpuueckue 3a/1auu,
CBSI3aHHBIE C 00bEMaMU TUPAMHIBI

44

[Ipuknagabie 302494 110 TEME
"O0BEMBI TEN", CBI3aHHEIE C 00BEMOM
HAKJIOHHOM IPU3MBI

45

[TpuknaHbIe 3a/1a49H 110 TEME
"O0BEMBI TEN", CBI3aHHEIE C 00BEEMOM
TTUPAMH/TBI

http://www.geometry-

exe.h17.ru/

46

[Tpumenenne 00bEMOB. Brruncnenue
PacCTOSHUA 10 IIIOCKOCTH

47

KonTponsHas padora "O0nEM
MHOTOTrpaHHHKaA"

48

[{unuHIprYeckas MOBEPXHOCTD,
00pa3yroIue MUIHHIPUIECKON
MTOBEPXHOCTH

49

unuanp. [psamoi KpyroBou HUIUHAD.
[Tnonmiane MOBEPXHOCTH LUIMHIPA

50

KoHnnueckast noBepXHOCTB,
o0pa3yronire KOHHIeCKOM
nosepxHoctu. Konyc

http://www.geometry-

exe.h17.ru/

51

CedeHue KOHyca MIOCKOCTHIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS
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52

VYceuénnslii konyc. M3o00paxenue
KOHYCOB M yCCUEHHBIX KOHYCOB

53

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54

[Tnomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOM TOBEPXHOCTH KOHYCA

55

CrepeomeTpuueckue 3aa4i Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MIOCTPOCHUEM CEUCHHI IIMIINH/IPA,
KOHYyca

56

CrepeomeTpuueckue 3aa4i Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHUC,
MIOCTPOCHUEM CEUCHHI IIMIINH/IPA,
KOHYyca

http://www.geometry-

exe.h17.ru/

S7

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
OUIAHAPOM

58

[Ipuknagabie 3a1a41, CBSI3aHHBIE C
ATUHAPOM

59

Cdepa u map

http://www.geometry-

exe.h17.ru/

60

[epeceuenue cdepsl U miapa ¢
ockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxenue
mapa

61

[epeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxenue
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mapa

VYpasuenune chepsol. [Lnomans chepst u

62 N .
e€ vacreit
63 Cummetpust chepsl U mapa
CrepeomeTpuueckue 3aa4u Ha
P P http://www.geometry-
JI0OKa3aTeJIbCTBO U BHIYMCIICHHE,
64 . exe.h17.ru/
CBSI3aHHBIE CO CEPOH U Mapom,
MOCTPOEHUEM UX CEUCHHH TIOCKOCTHIO
CrepeomeTpuueckue 3aa4u Ha
65 JI0OKa3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U Mapom,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO
66 [Ipuknagabie 3aa41, CBSI3aHHBIE CO
cdepoit u mapom
IToBTOpEHME: OKPYKHOCTH HA
67 IJIOCKOCTH, BEIYMCIICHUS B
OKPY>KHOCTH, CTaHAAPTHBIC TOI00MS
68 PazianuHble KOMOMHAIIMK TSI
BpAIllEHUs] U MHOTOTPAHHUKOB
" http.//www.geometry-
3amaun o Teme "Tena u MOBEPXHOCTH
69 Y exe.h17.ru/
BpaIeHus
20 3anauu o Teme "Tena U MOBEPXHOCTH
BpaieHus"
7 Kontponsnas padora "Tena u
IIOBEPXHOCTH BpaleHus"
79 O06BEM munuHapa. Teopema 06 00bEME

MPSIMOTO ITWJIMHAPA



http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/

73

Brrancnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYycCa

74

TInowanu OOKOBOI U IOJIHON
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyieckue 3aj1auu,
CBsI3aHHBIC C BBIYUCIICHUEM O6’béMOB
IWIMHPA, KOHyCca

http://www.geometry-

exe.h17.ru/

76

[Ipuknagabie 302491 110 TEME
"OOBEMBI | TUIOIIAIN TOBEPXHOCTEH

TCI

77

OO0BéM 11apa U MapoBOTO CEKTOpA.
Teopema 06 06BEMe mrapa. [Tnomans
chepsl. CTepeoMeTpUUYECKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
nrapa, mapoBOTr0 CETMEHTA M IapOBOTO
CEeKTopa

http://www.geometry-

exe.h17.ru/

78

[IpuknagHbIe 3a7a49U 110 TEME
"O0BEMBI TEN", CBI3aHHEIE C 00BEMOM
mapa v Momaasio chepol.
COOTHOIICHUS MEXTY TUTOIIAISIMA
MOBEPXHOCTEH M 00hEMAMHU MTOTOOHBIX
TN

79

[TogoGHBIC TENa B TPOCTPAHCTBE.
N3menenune o0bEMa mpu mo100um.
CrepeomeTpryecKHe 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
TEJI U IUIOLIAJEN ITOBEPXHOCTEN



http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/

80

KonTponpHas padora "[Tnomanm
MMOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET"

81

JIBH>KEHUS MPOCTPAaHCTBA.
OtoOpaxeHusi. [IBHKESHUS U PaBEHCTBO
¢uryp. OGmmue cBOHCTBa IBMKEHUH

82

Buapr iBukeHnil: napamieabHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajbHasi CHMMETPHs1, TOBOPOT
BOKPYT NPSIMOM

http://www.geometry-

exe.h17.ru/

83

[IpeoOpazoBanus nomoowus. [Ipsmas u
cthepa Diinepa

84

I'eomeTpuyeckue 3a1auu Ha
HpI/IMeHeHI/Ie JOBUXKCHUA

http://www.geometry-

exe.h17.ru/

85

KonTtponpHas padora "BekTops! B
npocTpaHcTse”

86

O6o06maromee moBTopenue 11
MOHSTHUI U METOJIOB Kypca r€OMETpUU
10-11 xmaccoB, cucTeMaTH3aIUs
3HaHui: "[lapamienbHOCTD MPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

http://www.ege.edu.ru/

87

O6o6matomee moBTopenue 11
MOHSATUI U METOJIOB Kypca T€OMETPUH
10-11 xmaccoB, cucTeMaTH3aIUs
3HaHM: "BekTopsl B ipocTpaHcTBE"

88

O6o6matomee moBTopenue 11
MOHSTHIA U METOJIOB Kypca Fr€OMETPUH
10-11 xnaccoB, cucTeMaTH3aus
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3HaHM: "BekTopsl B IpocTpaHcTBE"

89

O6o6maromee moBTopenue 11
MOHSITUI U METOJIOB Kypca r€OMETPUU
10-11 xmaccoB, cucTeMaTH3aIUs
3HaHui: "OO6beM MHOTrOrpaHHuKa"

90

O6o6matomee moBTopenue 11
MOHSTHIA U METOJIOB Kypca FreOMETPUH
10-11 xmaccoB, cucTeMaTH3aIUs
3HaHwuii: "OO0beM MHOTOTpaHHHUKA"

91

O6o6maromee nmoBTopenue 11
HOHATUI U METO0B Kypca reOMeTpuu
10-11 xnaccoB, cucTeMaTH3aIus
3HaHui: "Ilnomanu noBepxHOCTH U
00BEMBI KpyTIIbIX TE"

92

O6o06maromee moBTopenue 11
HOHATUI U METO0OB Kypca reOMeTpuu
10-11 xnaccoB, cucTeMaTH3aIus
3HaHui: "Ilnomanu noBepxHOCTH U
00BEMBI KpyTIIbIX TEn"

93

HroroBast koHTpoOIbHAs paboTa

94

Hrorosast kKoHTpoOJbHASA paboTa

95

[ToBTOpEHHE, 0600IICHNE U
cUCTeMaTH3alus 3HaHU!

http://www.ege.edu.ru/

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Wcropus pa3BuTUs CTEPEOMETPUU KAK
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HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
98 HayKHU U €€ POJIb B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
99 HayKHU U €€ POJIb B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
100 HayKHU U €€ POJIb B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
101 HAyKH U €€ pojib B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK

102 HAyKH U €€ pojib B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102
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