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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro
oO1rero oopa3zoBaHus, Tak Kak 00eCreuyrnBaeT BO3MOKHOCTh U3YUYEHUS TUCLIUTLTAH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH M MNPEIMETOB T'YMAHUTAPHOIO IUKIIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPyEeMOe  TpH  U3YYCHUU
OOyYaronMMUCs TMOHSITUIHHBIX OCHOB F€OMETPHHM, MPHU J0KA3ATEIBCTBE TEOPEM U
MIOCTPOCHUU LIEMIOYKHU JIOTUYECKUX YTBEPKICHUMN MPU PEIICHUU F€OMETPUUYECKHUX
3aJa4, YMEHUE BBIIBUTaTh W OINPOBEPraTh THUIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUN 3a7a4 €CTECTBEHHO-HAyYHOTO LMKJIA, B YaCTHOCTH
bu3ndecKux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro kypca «['eomerpusi» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUAYAJIbHBIX CIOCOOHOCTEN oOOydaromuxcs MpH
M3YUYCHHHM TE€OMETPUH, KaK COCTABIIAIONIEH peaMeTHON o0nacTu «MaTteMaTtuka u
nHpopmaTuka»  yepe3  oOecrnedYeHHue  BO3MOXKHOCTH  NPUOOpPETEHUS U
UCIIOJIb30BaHUs 0OoJjiee TIyOOKMX T€OMETPUYECKUX 3HAHMM U JEHCTBUH,
CHELM(PUUHBIX T€OMETPUN, U HEOOXOJUMBIX ISl YCHEIIHOTO NMPO(EeCCUOHAIBHOIO
o0pa3oBaHMsl, CBSI3aHHOIO C UCIIOJIB30BAaHUEM MATEMATUKH.

[IpnopuTeTHBIMU 3alayaMy Kypca TE€OMETpHUHM Ha YriayOJn€HHOM YpOBHE,
PaCIIMPSIONIMMYU U YCUIMBAIOIIUMU Kypc 0a30BOT0 YPOBHSI, SBJISIOTCS:

pacIIMpEeHNE MPEACTABIECHUS O TEOMETPUM KAaK 4YaCTU MUPOBOU KYyJbTYPHI U
(dbopMHpOBaHHE OCO3HAHUS B3aUMOCBS3M T€OMETPUU C OKPY>KAIOIIUM MUPOM,;

dbopMUpOBaHME TMPEACTABIEHUS O TMPOCTPAHCTBEHHBIX (UIYpax Kak o
BAKHEMIINX MAaTEMAaTUYECKUX MOJEIISAX, MO3BOJIAIOLIIMX ONHMCHIBATh W H3Yy4daTh
pa3HbIE SABJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MMOHATUHHOTO anmnapara o pa3aeiny
«CtepeoMeTpusi» yueOHOro Kypca reoMeTpuu,

dbopMupoBaHME  YMEHHUS  BJIaJIeTh ~ OCHOBHBIMH  MOHATHSIMHM O
IPOCTPAHCTBEHHBIX (UIypax W KX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE HMX MPUMEHSATb, YMEHUS JOKa3blBaThb TEOPEMbI U HAXOJHUTh
HECTaHJapTHbIE CIIOCOOBI peLIeHUs 3a/1ay;

(dbopMUpOBaHNE YMEHHUS pacliO3HaBaTh HA YEpTEXkKaxX, MOACIAX U B pealbHOM
MHUpPE MHOIOTPAaHHUKM M Te€Jla BpALIEHHUs, KOHCTPYUPOBATh TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHNE MOHUMAHUS BO3MOKHOCTH AKCMOMATHYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX TeOopHuil, (OpMHUpPOBAHME MOHHMAHHUS POJU AKCMOMATHKH MpHU
IIPOBEICHNUH PACCYKICHUN;

dbopMupOBaHHE yMEHHMs BIAJETh METOJAaMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUS WX IMPUMEHSTh, NMPOBOJAUTH JIOKA3aTEIbHBIE PACCYKICHUS B
XOJI€ PELICHUS CTEPEOMETPUUYECKUX 3a7a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TMpEACTaBICHUs O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHWY MAaTEMAaTUYECKUX YTBEPKICHUN U PO aKCHOMATUKHU B TIPOBEACHUHU
JEAYKTUBHBIX PACCYKICHUMN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaAIbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEN 00yYaronmxcsi, T03HABaTENbHON aKTUBHOCTH, MCCIIEI0BATEIBCKUX
yYMEHUM, KpUTUYHOCTU MBIIICHUS, MUHTEpPECa K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (PYHKITMOHAIBHONW TPaMOTHOCTH, PEJIECBAHTHON TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUECKHX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTE B peajbHBIX >KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYallMi, HCCIEAOBAHUS IOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAIHNH ITOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COJIEPKAaTEILHBIMU JIMHUAMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisroTcs: «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBE»,
«Muororpanaukn», «Tema BpameHus», «BeKTopsl #  KOOpAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHHUS B MPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSAMW», PEICBAHTHBIMU TEOMETPUH Ha YTIyOJIEHHOM YpOBHE OOydYCHHS B
10-11 kmaccax, OTHOCHTCSI KO BCEM COJIEp KaTeNIbHBIM JIMHUSIM y4eOHOTO Kypca, a
dbopMHpOBaHME JIOTUYECKUX yMEHUW  pacrmpeiensercs He TOJbKO IO
coJiep KaTeIbHBIM JIMHUSAM, HO U 10 TojgaM oOydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil paboueit
POrpamMMBbl, pacnpeneN€HHbIM MO TojgaM OOyYeHHSs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITUATILHBIM BOIIPOCAM 00yYaronuecs
oOpamajiuch HEOJHOKPATHO. ITO TO3BOJSIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYCCKUMH MMOHATHSIMHU ¥ HaBBIKAMH ITOCJICI0BATEIBHO M TIOCTYIIATEIBHO, C
COOJTI0IEHUEM TIPUHITAIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPEICTABICHUN 00YUYaIOIMMUXCs, PACIIUPSIS U yriayOmsis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexo K U3y4EeHUIO TEOMETPUU Ha YIIyOlIEHHOM YPOBHE MO3BOJISIET:

co3maTh yciuoBus i auddepeHumranud  o0ydeHUs, IMOCTPOCHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTENbHBIX MPOTPaMM, OOCCICUYHTh YIITYOJIEHHOE
M3Yy4YEHHUE TEOMETPUH KaK COCTaBIIIONICH yueOHoro npeameTra «KMareMaTuka;

MOATOTOBUTh OOYYAIOMIMXCA K TPOJOJDKEHUIO HM3YyUYCHHUs] MAaTeMaTHKU C
yduéTtoM BbIOOpa Oyayuied mpodeccuu, obecrieduBasi MPEEMCTBEHHOCTh MEXITY
o01muM ¥ npoeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro Kypca «['eomerpusi» Ha yriayOI€HHOM YypOBHE
orBoautcst 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hemeno), B 11 kimacce — 102
yaca (3 Jaca B HEJICITIO).



COAEPXKXAHUE OBYUYEHUASA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  CTepeOMETpUH. Touka, ImpsAMas, IUIOCKOCTH,
npoctpaHcTBo. IloHsTHE 00 aKCMOMAaTH4ECKOM IMOCTPOEHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosiokeHue TMpsAMBIX B INPOCTPAHCTBE. IEPECEKAOIINECH,
napajulesIbHble W CKpelIMBaromuecs npsmble. [Ipu3Hakm CckpemumBaromuxcs
npsameIx. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE. NapaJlIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAIIIENBHOCTD TPEX MPSAMBIX, IAPAJLIEIbHOCTD MPSIMON
U 1ockocTH. [lapanienbHoe W LEHTpPaIbHOE MPOEKTUPOBAHUE, U300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapajlieIbHOr0 MpoeKTHpoBaHus. 300paxeHue
¢buryp B mapajuiesbHOW MNPOEKIHH. YTJbl C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXy NPAMBIMU B IIPOCTPAaHCTBE. [lapajuiebHOCTD IIIOCKOCTEN: NapasulesibHbIe
IIJIOCKOCTH, CBOMCTBA IapaijIeIbHBIX IIJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUIYphl HA IUIOCKOCTH: TETPadap, Napajiesenune,
MMOCTPOCHUE CEUYCHUM.

[leprieHIUKYISIPHOCTD NPSIMON U IUIOCKOCTH: IEPIICHINUKYIISPHBIE NIPSMBIC B
IIPOCTPAHCTBE, NpPsAMBIE MapAJUICIbHBIE W IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O MpsMOU
MEPIEHIUKYJIAPHON IJIOCKOCTH. OpTtoroHaneHOE IIPOEKTUPOBAHME.
[leprieHIMKYJISIp U HAKIIOHHBIE. PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  MpoeKuust  GuUrypsl Ha  IIOCKOCTb.
[leprieHIMKYISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
miockocten. Teopema o0 TpEX MEepPIEeHIUKYISPAX.

Yrael B NpOCTPAaHCTBE. YroJl MEXAy INMPSMOW U INIOCKOCTBIO, JIBYTPAaHHBIN
YTOJI, JUHEWHBIM YroJ ABYTPAHHOrO yrila. TpEXrpaHHBIM MU MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHsoro yria. CBoilcTBa IUIOCKMX U
JIBYI'PaHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YyTJIA.

MHororpaHHuKHu

Buapsl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpanauka. [Ipusma: Nn-yrosbHas
npusMa, npsiMasi 1 HakJIOHHas MPU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapayutenenunen, NOPSAMOYTOJbHBIA — TNapajuleJeNUIE] U €ro  CBOMCTBA.
Kparuaiimie mnyTh Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennast Teopema Iludaropa. Ilupamupa: nN-yrojibHas NUPaMHA,
npaBwibHasg W yceu€HHas nupamuibl. CBoiicTBa péGep M OOKOBBIX TI'paHel
IIPAaBWJIBHOW nupaMuibl. IIpaBriibHBIE MHOTOIPaHHUKH. IpPaBWIbHASA INPU3MA U



npaBUjbHAs NUpaMUJa, NpPaBWIbHAS TPEYrojbHas NUpamMuia W MPAaBHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTAdIp,
JOIEKadIp U UKOCAdAP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHayd, YIJbl.
[Tnomanps OOKOBOM MOBEPXHOCTH M IOJIHOM TOBEPXHOCTH MPSIMOW IPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOW TMOBEPXHOCTH TMPSMOM MPHU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH MPABHIBHON MHUPAMHUIBI,
TeopemMa O IUIOIAAN YCEYEHHON MUPAMUIBI.

CuMmMmeTpuss B HPOCTPAHCTBE. OJIEMEHTBl CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpHs B MPaBWIBHOM MHOIOIPAHHMKE. CHMMETpUS
napajuielenuneaa, CUMMETPHsS NpPaBWIbHBIX IPU3M, CHMMETPUS MPaBUIbHOU
U paMUIblL.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B NIPOCTPAHCTBE, HYJEBOW BEKTOp, [UIMHA HEHYJEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABICHHBIE W IPOTHUBOIIOJI0KHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTHE KOMIUTaHAapHBIE BEKTOPHI. [IpHU3HAK KOMILIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3noKEHUWM BEKTOpA MO TPEM
HEKOMIUTAaHApHBIM ~ BekTopaM. [IpsMoyrosibHass cucreMa  KOOpPAMHAT B
npoctpaHcTBe. KoopnnHatel BekTtopa. CBsi3b MEXJy KOOpAMHATaAMH BEKTOpa H
KOOpJIMHATaMH TOYEK. YTOJd MexAy BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[ToHsATHSA: TMIMHAPUYECKAS TIOBEPXHOCTh, KOHHUYECKAs IMOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, oOOpasyroliue TMoBepxHocTe. Tema BpalieHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnonoxxeHue
chepsl M TUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpaIeHusl Ha TI0CKOoCTH. Pa3BépTka mwmHapa u konyca. Cummetpusi cepsl u
mrapa.

O0bEM. OcHoBHBIE CBOMCTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapayienenunena u ciaeAcTBus u3 He€. OO0bEM mpsMolt U
HAKJIOHHOW TPU3MBI, IIWIMHPA, TUpaMuabpl U KoHyca. OOBEM Iapa U mapoBOTro
CErMEHTa.

KoMOuHanum Ten BpalieHus W MHOTOTpaHHHUKOB. I[Ipu3ma, BmnmcaHHas B
IWIMHIpP, ONHCAaHHas oOKojo uwuiuHapa. Ilepeceuenue cdepbl u 1mapa ¢
miockocThio. Kacanue mapa u cdepsl miockocThio. [loHSITHE MHOTOTrpaHHUKA,



OMHCAaHHOTO OKOJO c¢epsl, cdepbl, BNUCAHHON B MHOTOIPAHHUK WJIH TEJIO
BpAILICHUS.

[Tnomans MOBEPXHOCTH NMUIWHAPA, KOHYyCa, IUIOManas chepsl U €€ JacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWEe OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nonoOHeIX ¢uryp. I[IpeoOpazoBanue momoOusi, romorerus. Pemienuwe 3amad Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOIPaHHUKOB M TEJI BPALLICHUS: CEYEHUS LIMIIMHIPA
(mapaiuielbHO W TEPIEHAMKYJIAPHO OCH), CEYCHHs KoHyca (mapayielibHbIe
OCHOBAHHIO ¥ TIPOXOJISIIME Yepe3 BEPIIUHY), CCUCHHS I1apa, METOIbI TOCTPOCHHUS
CEYEHUI: METOJ| CIEIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEPEHOCA
CEKYIIEH TIIOCKOCTH.

BekTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepauuu Haja BEKTOpaMd. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXkeHUA. lIpsiMoyronpHas
cucTeMa KoopAauHart B npocTtpaHcTBe. KoopauHartsl BekTopa. Pazmoxenue BekTopa
no ©Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MPH PELUICHUH TeOMETPUUYECKUX
3a7a4.

J{BHKeHHs B IPOCTPAHCTBE

JBxenus mpoctpancTBa. OTtoOpakeHus. [[BWKeHUS W paBEHCTBO (uryp.
OOuue cBoicTBa JBMXKEHUM. Bunbl JBWXEHUN: TMapauiebHBIN MEpeHoC,
LCHTPaJIbHASI CUMMETPUS, 3€pPKAIIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJEHHBIA YPOBEHHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:kaancKoe BOCIMTAHHE!

c(hOpPMHUPOBAHHOCTH IPAXKJAHCKON MO3UIIUK 00YUYaIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHAa  POCCUHCKOro  OOIIecTBa,  MPEJCTaBICHUE O
MaTEMaTHUYECKNX OCHOBaX (PDYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBICHUH,
HpoIeIyp TpaXkJIaHCKOTO oOmiecTBa (BBIOOPBI, OMPOCHI M JPYroe), YMEHHE
B3aMMO/JICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
(GYHKIUSAMHY 1 HA3HAYCHUEM;

2) IaTPMOTHYECKOE BOCITUTAHNE:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakAaHCKOW MIEHTUYHOCTH, YBaXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSIM POCCUNCKUX MATEMAaTUKOB U POCCUICKON MaTEMaTUYECKOM MIKOJIBI,
UCIIOJB30BAaHUE OTUX JOCTHUKEHUW B JAPYTrMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPaBCTBEHHOE BOCITUTAHHE

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEH POCCHUICKOT0 Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHMUSI, 3THUYECKOIO MOBEACHUS, CBSI3AHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTHMKEHUA HAyKHM M JEATEIIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHE:!

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3ajJlay, PEIICHUN, PacCyKIECHUM, BOCIPUUMYUBOCTD
K MaTEMaTUYE€CKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) puznueckoe BocHUTAHHE:

cOPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MaTeMAaTHYeCKHe 3HAHUS B
WHTEpecax 3J0pOBOro M 6€30MacHOro 00pas3a KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pPOBBbIO (3I0pOBOC MHUTaHWE, COAJAaHCHUPOBAHHBIA PEXKUM 3aHATHH WU
OTJbIXa, peryjspHas (GuandyecKas akKTUBHOCTB), (DU3HMUECKOE COBEPIICHCTBOBAHHE
P 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHOMN JAESTEIbHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTh K TpPYyHdy, OCO3HaHUE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pazmuuHbiM  chepaM  NPOECCUOHAIBHOW  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ MNPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccun u peanr30BBIBATh COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeéMaTH4eCKoMy  OOpa3oBaHUIO U



caM0OOpa30BaHWIO HA MPOTHKEHUU BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAPaBIECHHOCTH,;

7) 3K0JI0THYECKOe BOCTIUTAHME:!

cOPMHUPOBAHHOCTh  JKOJIOTMUECKOW  KyJIbTYpPhl, TOHHUMAaHUE BIIMSIHUS
COLIMATIbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLUAIBHON
Cpeabl, OCO3HaHUE II00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIJIeM, OpUCHTAIUS
Ha TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM IS pemieHus 3amad B 00JiacTu
OKpY’Kalolllel Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKHM HUX BO3MOKHBIX
MOCJEACTBUN JIJIs1 OKPY>KAIOILLIEH CPEeIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKHW W OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTEeMaTUYeCKOW HayKH Kak cdepbl UYeTOBEYECKOM IesTEeIBHOCTH, STAloB €€
pa3BUTHS W 3HAYUMOCTU JUISl Pa3BUTHSA I[IMBWINW3ALUH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKON KyJIbTypol Kak CpEICTBOM TO3HAHUS MUDa,
TOTOBHOCTh OCYUHIECTBJISITh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYyTIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUS

ba3oBrble 1oruyeckue 1efcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TOHATHH, OTHOLIEHUA MEXAY MNOHATHAMH, (OpMyIHMpPOBaAThH
OIpe/IeNICHUs TIOHATUH, YCTAaHABIMBATh CYIECTBEHHBIN MPU3HAK KiIacCU(UKAIINY,
OCHOBaHUS /J1s1 0000LIECHUS U CPAaBHEHUsI, KPUTEPUH ITPOBOAMMOIO aHAJIN3a,

BOCIIPUHUMATh,  (opMylIuMpoBaTh U MOPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPULATENbHBIC, EAUHUYHbBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAONIOACHUAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHN;

JIeJaTh BBIBOABI C HCHIOJB30BAHUEM 3aKOHOB JIOTHKHM, JIEIyKTHUBHBIX U
VHIYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKJIIOUCHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUN
(mpsiMbIe ¥ OT MIPOTHBHOTO), BHICTPAUBATH APT'YMEHTAIIHIO, IPUBOUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBI;

BBIOMPATh CrHoco0 perieHus y4deOHOUM 3amaum (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEILEHUs, BbIOMpAaTh HauOoyee MOAXOAAINMA ¢ y4éToM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBrble ucciaenoBareJbcKue 1eMCTBUA !



UCIIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKHI MHCTPYMEHT IO3HAHUS,
dbopMynmupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MpPOTHBOpedHe,  Mpoliemy,
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (pOpMUPOBATh TMIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3UIINIO, MHEHHUE,;

IPOBOANTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBaHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHUYECKOro 00BEKTA, SABJICHHMS, IIpoLecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKAy OOBEKTaMH, SABICHUSMH, MPOLIECCAMU;

CaMOCTOSITENIBHO (POpMyYIMpOBaTh OOOOLIEHUS] U BBIBOJABI 1O pe3yjbTaTaMm
OpOBEAEHHOTO  HAONIOAECHUS, HCCIEAOBAaHUS, OLIEHMBATh  JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 000OIIECHU;

IPOTHO3MPOBATh BO3MOXXHOE pPa3BUTHE MPOLECCA, a TAaKXKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nndopmanmeii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U ISl pELICHUS 3a]1auH;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3HPOBATh M HMHTEPIPETUPOBATh MH(OPMALMIO PA3NHYHBIX BUIOB U
¢dbopM npesicTaBICHUS;

CTPYKTYpUpPOBaTh MH(OPMALIMIO, MPEACTABIATh €€ B pazIUYHbIX (popMmax,
WJLTIOCTPUPOBATH Tpapruecky;

OLICHUBATh HaJEKHOCTD uH(popmManuu 1o CaMOCTOATEILHO
c(OpMYJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0uenue:

BOCHPUHUMATh U (POPMYIHPOBATH CYKJICHHUS B COOTBETCTBUHU C YCIOBUSIMU U
HeJsIMH  OOLLEHUSs, SCHO, TOYHO, IPAMOTHO BbIpa)kaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M NMHACBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUs MO XOIy PEIICHUS 3aayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B X0JI¢ 00CYX/IE€HHUs 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIA€MOM TEMBI,
npo0OyieMbl, pelmaeMoil 3ajaydd, BBICKA3bIBaTh MJIEH, HALIEJICHHbIE Ha IOUCK
peleHns, COINOCTABISITh CBOM CYXIEHUA C CYXKIACHHUSAMHU JPYTMX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jM4yve M CXOJICTBO MO3MIIMKI, B KOPPEKTHOU (opme
bopMyIupOBaTh pa3HOIIACHsl, CBOM BO3PAKEHHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOATENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE JelcTBUS
Camoopranu3anmusi:



COCTaBJISITh IJIaH, AITOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCO0 peleHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEIIEHUI C Y4ETOM HOBOW MH(OpMALUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH MHTEJICKT:

BJIa/J€Th HABBIKAMU  I[IO3HABAaTEIbHONW  peQIieKCMM  KakK  OCO3HAHMS
COBEPILAEMBIX JIEHCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0amMu CaMONPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3yibTaTa peuIeHUs
MaTeMaTUYECKOH 3a1auu,

IpEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOHUKHYTh IIPH PELICHUM 3a/1ayH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTAaTa UEIU U YCIOBUSAM, OOBSICHATH IPUUNHBI
JOCTUKEHUS WA HEJOCTUKEHUS PE3ybTaTOB JESATEIBHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMmecTHas1 1eATEJIbHOCTD !

NOHMUMAaTh M HMCHOJb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYaAIbHOU
paboThl MpHU pEHIeHHH YYEOHBIX 3aJa4, MPUHUMATh LEIb COBMECTHOM
JESATEIbHOCTH, IUIAHMPOBATh OPraHU3alldI0 COBMECTHOW pPalOOTHI, pacmpelneisTh
BUJbl paboT, [OroBapuBaThbcs, OOCYXKIaTb NPOLECC U pe3ylbTaT padoTHl,
000011aTE MHEHUST HECKOIBKUX JIIOAEH,;

y4acTBOBaTh B T'PYMNIOBBEIX (opMmax padboTsl (0OCykaeHMs, OOMEH MHEHHI,
«MO3TOBBIC IITYPMbI» ¥ HHBIC), BBINOJHATH CBOK 4YacTh pabOTHl |
KOOPJIMHUPOBaTb CBOM JEHUCTBHUA C JPYTMMH 4YICHAaMH KOMAaH]Ibl, OLICHUBAaTh
KayecTBO CBOETO BKJIaJia B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyyaromuiics HAyIUTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMH TOHSATHSAMH CTEPCOMETPHH IIPH
pEIICHNUH 337]a9 U IPOBEICHUN MaTEeMaTHICCKUX PACCYKICHHUIA;

e TPHUMCHITh aKCHOMBI CTEPCOMETPHH W CIICACTBHUS M3 HHX NPU PEHICHUH
reOMETPUYCCKUX 3a/1a4;

e KIACCU(UIIUPOBATH B3aUMHOE PACIIOJIOKCHHE TIPSIMBIX B MPOCTPAHCTRBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX | IJIOCKOCTEH B TIPOCTPAHCTRBE;

e CBOOOJHO OIEPUPOBATH TIOHATHUSMH, CBSI3AHHBIMH C yIJlaMHd B
IPOCTPAHCTBE. MEXKIY MPAMBIMH B IPOCTPAHCTBE, MEXAY MPSIMOH H
TUIOCKOCTBIO;

e CBOOOHO OIIEPUPOBATH OHATHUSIMH, CBSI3aHHBIMU C MHOTOTpaHHUKAMU,



e CBOOOJHO paclo3HaBaTh OCHOBHBIE BHIbI MHOTOTPAaHHUKOB (mpH3Ma,
UpaMU/Ia, TPSMOYTOJIEHBIN TTapaUIeNIenurne, Ky0);

e KiacCUPUIUPOBATH  MHOTOTPAaHHUKM,  BBIOMpas  OCHOBAHHUS  JUIS
KJIacCU(UKAIINH;

e CBOOOJHO OINEPUPOBATH MOHSATUSMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB ITIOCKOCTHIO;

e BBINIOJHSATH napasuieJIbHOE, [EHTPATbHOE u OpPTOTOHAIILHOE
MPOEKTUPOBaHUE (DUTYp HA IUIOCKOCTh, BBIMOIHATH MU300paxeHus: Guryp
HAa TUIOCKOCTH;

e CTPOUTH CEUYECHHS MHOTOIPAHHUKOB PA3JIMYHBIMU METOAAaMH, BBIMOJIHSATH
(BBIHOCHBIE) IJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DHUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IpH3Ma,
MUPaMU/Ia), FCOMETPUUCCKHUX TEJI ¢ IPUMEHEHHEM (pOopMYIT;

e CBOOOIHO OMEPUPOBATH MOHATHIMHU. CAMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OChb M IUIOCKOCTh CHMMETPUHU
burypsi;

e CBOOOJHO ONEpPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IMPOCTPAHCTBE;

e BBIMIOJHATH JICUCTBUS HAJ BEKTOPAMH,

e pemarh 33JaYd Ha JI0OKA3aTeIbCTBO MAaTEeMATHYECKUX OTHOIICHUU W
HAXOXKJICHUE TE€OMETPUUYECKUX BEJIWYUH, TPUMEHSSI WU3BECTHBIE METOJIbI
IPU PEIICHUH MAaTEeMAaTHYEeCKUX 3aJiay MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CJI0)KHOCTH;

e TMPHUMEHITh MPOCTEHIINE TPOTPAMMHBIE CpPEICTBA W  DIIEKTPOHHO-
KOMMYHHKAITMOHHBIE CUCTEMBI TP PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

e U3BJEKaTh, MPEOOpPA3OBBHIBATH M HWHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypaxX, TMPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMCHATH TIOJIYYCHHBIC 3HAHWSA Ha TPaKTUKE. CpaBHUBATh W
aHAM3WPOBATh PEAbHBIC CUTYyAIlMH, MPUMEHITh W3YUCHHBIC MOHSATHS B
npolecce TIOMCKAa PEelIeHUS MaTeMaTU4eckKu  CcPOopMyITUpOBaHHOM
npoOJIeMbl, MOJACIUPOBATh peajbHbIE CUTyaIlUd Ha SI3bIKE TEOMETPHH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJENN C HCIOJIb30BAHUEM T€OMETPUUYECKUX
MOHATHIA M TEOpeM, ammapara anreOpbl, pelaTth MpaKTHUYECKUe 3aJaud,
CBSI3aHHBIC C HAXOXKJEHUEM T€OMETPUUYECKUX BEITUYHH;

e HMETh TPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TCOMETPUM Kak
COCTaBHOM yacTu (hyHIaMEHTa Pa3BUTHUS TEXHOJIOTHIA.

K konity 11 kaacca oOyyaromuiicss HayquTCs:



CBOOOJIHO OIEPUPOBATH TMOHATHIMH, CBSI3aHHBIMU C IAJIUHIPUYECKOM,
KOHUYECKOW U CcGepruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYCHHUS,

OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C TEJIAMH BPAIICHUS: MIIHHIPOM,
KOHYcOM, cepoii u mapowm,

pacrio3HaBaTh Tena BpamieHus (IWIMHADP, KOHYC, cdepa W Imap) H
OOBSICHATH CTIIOCOOBI MOYYSHHSI TEJ BpaIlCHHUS;

KJIaCCU(PUITUPOBATH B3aUMHOE PACIOIOKeHNEe Cephl U INIOCKOCTH;
BBIYUCIIATh BEJIMYUHBI AJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpaICHUS,
00BEMBI M TUIONMIAX MOBEPXHOCTEH MHOTOTPAHHHUKOB WM TENl BpAICHHUS,
T€OMETPUUECKHX TeJl C MPUMEHEHHEM (POopMyT;

CBOOOJTHO OIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C KOMOWHAITUSIMH TEJ
BpalleHUs] 1 MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, BIUCAHHBIN B cdepy u
ONKCAaHHBIA OKOJO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIM TEJO
BpaIcHus,

BBIYHCIIATh COOTHOIICHHS MEXIY IUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
MOAOOHEBIX TEII,

nu300pakaTh H3ydaeMmble (GUTYPBI, BBINOJIHATh (BBIHOCHBIC) IIJIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAILICHUS;

U3BIIEKAaTh, WHTEPIPETHPOBATH M TMPeoOpa3oBBIBATh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypaxX, TMPEJACTABICHHYI0 Ha
YyepTekax U pUCyHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiiy HaJl BEKTOPAMH;

3aJ1aBaTh TNIOCKOCTh YPaBHEHUEM B JICKaPTOBOM CHCTEME KOOPMHAT;
peraTh reoMeTPUUECKUE 3a7a4i Ha BBIYMCICHUE YTIIOB MEXY MPSIMbIMU
U IJIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUM OT TOYKU IO TIJIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPJMHATHOTO METO/Ia IPH PEUICHUH;
CBOOOJHO ONEPHPOBATH TOHATHSIMHU, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBUKCHUM;

BBITIOJIHATh HM300pa)KEHUST MHOTOTPAHHUKOB M TEJI BpalleHUS MpPU
MapaJyIeIbHOM  TEPEHOCE, UECHTPAIbHOW CUMMETPHUH, 3€PKAIBHOU
CUMMETPHH, TPH TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MO00US;
CTPOUTH CEUCHHS MHOTOTPAHHWKOB M TEJ BpAICHUS. CEUEHUsS IMJIMHIpA
(mapasutesbHO U MEPICHANKYIISIPHO OCH), CCUEHUs KOHyca (mapaieabHbIe
OCHOBAHHMIO U MPOXOIAIINE Yepe3 BEPIINHY), CCUCHHUS MIapa,;
UCIIOJIb30BaTh METOJbl IMOCTPOCHMSI CEUEHUH: METOJ CJIEIOB, METOA
BHYTPEHHETO MPOEKTUPOBAHHUS, METO] TIEPEHOCA CEKYIIIEH MI0CKOCTH,



JIOKa3bIBaTh F€OMETPUUECKHUE YTBEPKICHHUS,

NPUMEHATh T€OMETPHUYECKHE (aKThl IS PELICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANoJararoliMX HECKOJIbKO IIAaroB PEIICHUs, €CIU YCIOBHS
NPUMEHEHHUS 33JIaHbl B IBHOU U HESIBHOU (hOpME;

pemiaTh 3aJa4d Ha JIOKa3aTeJbCTBO MAaTEMaTHUYECKMX OTHOLICHWM U
HAXO0K/JEHUE T€OMETPUUECKUX BEIUYHH;

IPUMEHSATh MMPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATHh  IIOJIYYCHHBICE  3HAHMS  Ha  IIPAaKTUKE.  CPaBHUBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYALMH, IPUMEHATh U3YUYEHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBA B IIPOLIECCE IOUCKA  PEIICHUS
MaTeMaTU4ecKu  cHOpPMYIUPOBAaHHOM  MpoOOJEMBbI,  MOJAEIUPOBATH
peanbHble CUTyallUM Ha S3BIKE I'€OMETPUHU, HCCIEAO0BATH IOCTPOCHHBIC
MOJEIA C MCIIOJIb30BAHUEM TIE€OMETPUYECKUX IOHITHH U TEOpEM,
anmapara anreOpbl, pemaTh NPaKTUYECKHUE 3aJaud, CBS3aHHBIE C
HAXO0KJIEHUEM T'€OMETPUUECKUX BEIUYHH;

UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTH pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposrbie)
n/m MpPOrpaMMbl Bcero Kontpoaeusie — Ipakriieckue o0pa3oBare/ibHbIE
padoTsbI padoThI pecypenI
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnioniokeHue NpsMbIX B 5 1
MPOCTPAHCTBE
3 [TapannenbHOCTh IPSMBIX M IUIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepneHnmiynﬁpHOCTb TPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexTopsl B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000I1IIeHNE U CUCTEMATHU3AIINA 5 5
3HaAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KIIACC

KosnyecTBO yacos JJIeKTPOHHBbIE
Ne /i HaumeHoBaHHe pa3iesioB H TeM Konrponsisie  Tpakriuecie (undpoBbie)
MpPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypeni
1 AHaUTHYECKast TEOMETPHS 15 1
) [ToBTOpEHME, 06061LI€HI:I€ u 15 1
CUCTeMAaTH3AIHs 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Tema BpameHus 24
5 [Tnomanu moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUS 5 1
. [ToBTOpeHME, 0606III€H%€ u 17 9
CUCTeMAaTH3aIHs 3HAHHUHA
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE INIVTAHUPOBAHUE
10 KJIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYecKue
padoTsbI

Jlara
HU3ydeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHbIC TIpaBHJIa H300paKECHHs Ha
PHCYHKE TUIOCKOCTH, MapalIeIbHbBIX
npsMbIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TOHSATHS CTEPEOMETPHH: TOYKA, IIpsMasl,
IUIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa H300paXKEeHHs Ha PUCYHKE
INIOCKOCTH, MapalJICIIbHBIX IIPAMBIX
(oTpe3koB), cepeMHBI OTPE3Ka

IlonsTus: NepeCeKaromurecsd II0CKOCTH,
MEPECCKAIIUECCA TIPsIMast M IIIIOCKOCTb,
MOJIYIIPOCTPAHCTBO

IlousTus: MEPECCKAOIMECH IIIOCKOCTH,

MEPECCKAIIUECCA TIPsIMast M IIIIOCKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEUIINX MTPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 0O0BEKTOB

MHororpaHHuKH, H300pakeHne
MIPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00HEKTOB

AXCcHoMEBI CTCPCOMCTPHU U IICPBLIC




CICACTBHUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHSI U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBbHIE
cienctBus u3 HuX. CriocoObl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS TIPSAMBIX U TJIOCKOCTEH

N3o0paxkenue ceueHunit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHUI Pa3HBIMU IIBETAMH

N300pakeHue ceueHuil mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniiBanue
MTOCTPOCHHBIX CEYCHHH Pa3HbIMH 1IBETAMU

N300pakeHue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMH [IBETAMU

N300pakeHue ceueHuit mupaMuipl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pebpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparinBanue
IMOCTPOCHHBIX ceueHnu Pa3HbIMH IBETaAMU

Mertoa ciaeoB I MMOCTPOCHUSA CedyeHU




15

Mertoa cineoB Asisi MOCTPOSHUS CEUCHUN.
CaoiicTBa nepeceyeHruid MpSAMbIX U
IJIOCKOCTEN

16

Mertoz cie10B Uit HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHui MpsSIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamue, Kyoe
o Tpém ToukaM Ha pédpax. Coznanue
BBIHOCHBIX YEPTEXKEU U 3aMKCh I11aroB
MMOCTPOCHUS

[TocTpoenue ceyenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MMOCTPOEHUSA

[TocTpoenue ceyenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh 11aroB
MMOCTPOEHUS

IToctpoenue cedenuil B mupamuse, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
IIOCTPOEHHUS

IToBTrOpenue mianumerpun: Teopema o

MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYTOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B CEUEHUSX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas pabota " AKCHOMBI
crepeomerpun. CeueHus"

24

B3anMHOE pacnoniokeHue npsMbIX B
npocTpadcTBe. CKkpeluBaromuecs
npsimble. [Ipru3Haky cKpeluBaromumxcs
npsMbIX. [lapasuienbHble IpsIMBIE B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMON MMapajuIeIbHON
JAHHOM MPSMOM, MTPOXOAAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HA JaHHOU
npsmMoii. Jlemma o nepeceueHun
MapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamiensHOCTB TpeX HpsAMBIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPELIUBAIOIINXCS MPSMBIX

27

28

29

30

[TapamiensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA APAILIIETHLHOTO
npoekTupoBaHus. MI300pakeHne pasHbIX
¢buryp B napanienbHON IpoeKInn

entpanpHas nmpoeKkuus. YTomi ¢
COHAINPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXKIy NPSMBIMU

32[,[[8.‘-11/1 Ha JO0Ka3aTCJIbCTBO U
HUCCIICOAOBAHUC, CBA3aHHBIC C
PACIIOJIOKCHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: MapamuIeTbHOCT MPSAMOM U

IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napaijIeJIbHOCTH HpSIMOfI " IJIOCKOCTH.




CaoiicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTpuueckre 3ajaun Ha BBIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
[IapaJUIeIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHust, MPOXOASILETO Yepes3
JIAHHYIO IIPSIMYIO Ha YEPTEXKE U
MapaJyIEIbHOIO IPYrou npsiMou. Pacuér
OTHOILICHUI

[TapasnenbHas MPOEKIHs, IPUMEHEHUE
JUTSL TIOCTPOCHHUS CEUCHUH Ky0a 1
napauienenumnena. CBorcTa
napaiesienumne1a ¥ Mpu3Mbl

HapaJ'IJ'IeJ'IBHBIe IIJTIOCKOCTH. HpI/ISHaKI/I
napaluIeJIbHOCTH IBYX IUIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, MPOXOASAIICH
yepe3 TOUKY, HE IPUHAJIEKAITYIO TaHHON
MIJIOCKOCTH M CIIEJICTBHS U3 HEE

36

CaoiicTBa napaieabHbIX MIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MEpeCceUeHus
IIPY NIEPECEUEHUN IBYX MapajlIEIbHbIX
IJIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienabHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKIIFOYEHHBIX MEXY ITapaJlIEIbHBIMUA
IJIOCKOCTSIMU; O NIEPECEUEHUH MPSMOH C
JBYMsI NapaJIJIEIbHBIMU TNIOCKOCTSIMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruucnenue aimH OTpe3KoB B KyOe u
IIPSAMOYTOJIBHOM TIapajuieIeunee

42

[lepneHIUKyYIAPHOCTD NPSAMOM U
mockocTH. [Ipusnak
NIEPIEHIUKYISIPHOCTH IIPMOM U
IIJIOCKOCTH

43

44

45

[lepneH IUKyYIAPHOCTD NPSMON U
mockocTH. [Ipusnak
NIEPIEHIUKYISIPHOCTH IIPMOM U
IJIOCKOCTH

TeopeMma o CylIeCTBOBAaHUM U
€IMHCTBEHHOCTH IPSIMOMi, MPOXOALIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNIOCKOCTH

IInockoctu u MNEPpNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[ImockocTH M nepneHANKYIIPHbIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

47

48

[lepneHuKyIsp U HAKIIOHHAS.
[TocTpoenne nepneHUKyIIsIpa U3 TOUYKH HA
MPSAMYIO

HCpHCHI{I/IKYJ'IHp M HaKJIOHHAasd.




ITocTpoeHue neprneHuKynspa u3 TOYKU Ha
IPSMYIO

TeopeMa 0 TpEX nepHEeHANKYIIPAX

49
(mpsimast u oOpatHasi)

50 Teopema o Tpéx nepneHAUKYIIpax
(mpsimast u oOpaTHas)

51 Yron Mexay CKpeuMBarOIUMUCS
IIPSIMBIMU
[Touck neprneHaAuKyISpHBIX NPSIMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenne ceueHmii Kyoa, IpU3MBI,

54 MPaBUWIBLHOM MAPAMUJIbI C IOMOIIBIO
OpPTOTOHAJILHOU MPOEKIINH
[TocTpoenue ceuenuii kyoa, MpU3MBlI,

55 MPaBWJIbHOM MHPaMUbI C TOMOILBIO
OpPTOTOHAJILHOM NPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJNBbHO MIockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHUKaX

57 [Ipu3HaK NepneHIuKyYJISIPHOCTH IPSAMOU 1
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacuér
PacCTOSIHUN OT TOYKH JI0 MIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacuér
PacCTOSIHUN OT TOYKH JI0 MIIOCKOCTH

60 CriocoObl OIYCTUTD MEPIEHAUKYIISAPHI:




CUMMETpHUS, CABUT TOUYKH IO
napayieIbHON MPAMO

61

62

63

CaBur no HenapasieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUMI

Kontposbnas padota "B3anmuoe
pacIoyIoKEHUE MPSIMBIX U TUIOCKOCTEH B
npocTpaHncTae”

[ToBTOpEHHE: Yroa MEeXAYy NPSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yron MexIy
CKPEILMBAIOIINUMUCS IPSIMbIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTprueckre METObI BBIYUCICHUS
yrila MeXIy NMPSIMBIMU B MHOI'OTPaHHUKAX
JIByrpansbiil yroy. CBOMCTBO JIMHEWHBIX
YIJI0B ABYTPAaHHOIO yria

[lepnennukynspHele miockoctu. CBoiicTBa

B3aMMHO NEPICHAUKYIIAPHBIX IUIOCKOCTEM

68

[Ipu3Hak nepneHauKyISIpHOCTH
IIJIOCKOCTEM; TEOpEMa O MPSAMOU
IepecedyeHus ABYX IIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEN INIOCKOCTH

69

70

[IpssmoyronbpHBIN Napasuienenunen; Kyo;
W3MEPEHUS, CBOMCTBA PSIMOYTOJILHOTO
napajuiesIienune1a

TeopeMa 0 JuaroHaljiu npsiMmoyroJIbHOTO




napajmjiencnuicaa u CJICACTBUC U3 Hee

71

72

73

CTepeOMeTpI/ILIeCKI/IC " IIPUKJIAAHBIC
3aJa44, CBA3aHHbIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U INIOCKOCTHU

[ToBTOpEHME: CKPEITUBAIOIIHUECS MPSMBIE,
napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOT'OTPaHHUKAX

[Tapa mapanneapHbIX IIOCKOCTEN HA
CKPEIMBAIOIINUXCS MPSMBIX, PACCTOSTHHE
MEX1y CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYaIUAX

74

Paccrosaue oT ToOUukHn J0 IIIIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINTIOCKOCTH

75

76

77

Brruucnenue paccTossHUN MEXIY
CKPELIMBAIOIIMMUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYJIIPHOMN IIOCKOCTH

Tp€XrpaHHblll yroyi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOIO yIJIa

DneMeHTHI ChepUIecKoil TeOMETPHH
reoJIe3NYECKUE JINHUU Ha 3emiie

78

Kontponbnas padota "Yribl u
paccrostHus"

79

80

CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK
U €ro 3JIeMEeHTHI"

[Tupamupa. Buasl nupamun. IlpaBunibHas
nupamua




[Ipusma. IIpsAmas u HaKJIOHHAS PU3MBI.

81 1
[IpaBunbHas mpu3Ma

82 [IpssmMoit napaienenunen, 1
PSIMOYTOJIBHBIN Mapajuienenumnes, Kyo

83 Brinykibsie MHOTOrpaHHuKU. Teopema 1
Ditnepa
Brinykieie MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBriIbHBIC U TTOJYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KonrtponpHas pabora "MHOrorpaHHUKH" 1

86 [ToHsTHE BEKTOPA HA IJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamenenurena 1

90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAILUX B OJTHOU 1
IUIOCKOCTH

92 CkayrsipHOE TTPOU3BE/ICHUE 1

03 Brruuciienue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a7aun ¢ BEKTOpaMu 1

95 [Ipocreiimme 3a7aun ¢ BEKTOpaMu 1

96 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

97 [Ipocreiimme 3a7aun ¢ BEKTOpaMu 1

98 O06o01ieHne U cucTeMaTu3alus 3HaHUN 1




99 O06o001IeHre U cHCTeMaTU3alus 3HaHU ! 1
100 Hroroas koHTpoabHAs paboTa 1
101 Hrorosast koHTpONbHAs paboTa 1
102 O06o001IeHre U cHCTeMaTU3alus 3HAaHU! 1
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

KounyecTBO 4yacoB JIeKTPOHHBbIE
Hara undgposbie
Nen/m  Tema ypoka KonTpoabubie  IIpakTHuyeckue
Bcero u3ydeHusi oOpazoBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [ToBTOpenue Tems! "KoopauHatsl BeKTOpa 1
Ha IJIOCKOCTH M B TIPOCTpaHCTBE"
5 [ToBTOpenue tems! "CkaiiipHoe 1
MIPOM3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMbl 'Boruncinenue yria 1
MEX/1y BEKTOpaMHU B IPOCTPaHCTBE"
4 [ToBTOpEeHMe TeMbl 'Y paBHEHHE MTPSIMOH, 1
MPOXOIAIICH Yepe3 1Be TOUKH"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
7 BexTopHoe npousseneHue 1
8 JIuHeiiHble HEPAaBEHCTBA, TUHEUHOE 1
IPOTpaMMHUPOBAaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IPOTpaMMHPOBAHUE
10 AHanUTHYECKUE METOJIbl pacuéra yria 1
MEX Iy MPSIMBIMH B MHOTOTPaHHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXTy TUIOCKOCTSIMH B MHOTOTPaHHUKAX
12 dopmysia pacCTOSIHUSL OT TOUKH J10 1




IIJIOCKOCTH B KOOpAMWHATaxX

HaXO)KI[eHI/Ie paCCTOHHI/Iﬁ OT TOYKH OO0

13
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTositHui OT TOUYKHU J10
IUIOCKOCTHU B NPaBWJIBHOW UpaMuie

15 Konrponbnas padora "Ananutuaeckas
reoMeTpus’

16 CeueHuss MHOIOIpaHHUKOB. CTaHapTHbBIE
MHOTOTPaHHUKH

17 CedeHuss MHOIOI'PaHHUKOB. METO/1 CJIEJIOB
CedeHusi MHOTOTPaHHUKOB. CTaHapTHBIE

18 TUIOCKOCTH, TIEPECEUCHUS MPSMBIX H
IIJIOCKOCTEN

19 [TapannenbHble OIpsSMbIE U TNIOCKOCTH:
napajuiesIbHble CEYEHUS

20 [TapannenbHble TpsSMbIE U TNIOCKOCTH:
pacy€r OTHOLIEHUM
[TapannenbHbIe TPSMBIE U TUNTIOCKOCTH:

21 YIITBI MEXKY CKPEIIHBAIOITUMHUCS
MIPSIMBIMH
[leprieHAMKYNIApHBIE IPSIMBIE U

99 TUTOCKOCTH: CTaHJapTHBIE Maphl
MEPIIEHANKYIISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CAMMETPHUH MHOTOTPAaHHHUKOB
[leprieHAMKYIApHBIE IPSIMBIE U

23 IUIOCKOCTH: TEOPEMA O TPEX
MEPIICHANKYIISpax

24 IlepnieHIuKyNsIpHBIE IPSIMBIE U




IIJIOCKOCTH. BBIYUCIICHHUS JJIUH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: omanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JISI
Ioaaen, COoOpaKeHHsI MOA00MS

[ToBTOpEHHE: MIOIIA U
MHOTOYTOJILHUKOB, (DOPMYJIBI 15T
IoaaeH, COOOpaKeHHsI MOT00MS
IToBTOpEHHE: MIOIIA U

MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
101 e, COOOPaKEHHS TIOI00MS

28

[Inomany ceyeHnit MHOTOIPAaHHUKOB!
IJIOIAIU TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHHUs MOA00us

29

[Inomany cedyeHnii MHOTOIPaHHUKOB!
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MoAo0us

30

31

Konrponsnas padora "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB'"

O06BéM Tena. O0BEM MPSIMOYTOJIBLHOTO
napasJiesienumnesa

32

3agaun 00 yABOCHUH Ky0a, O KBaJpaType
Ky0a; O TPUCEKIINH yTia

33

34

CrepeomeTpHuyeckre 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napauiesenunena

HpI/IKJ'IaI[HBIe 3aga4u, CBA3aHHBIC C




BBIYUCJICHHEM 00BEMA MPSIMOYTOJILHOTO

napasuieNnenumneaa

35 O0BEM npsIMOi TIPU3MBI

36 CrepeoMeTpHuyecKre 3aJ]a4l, CBS3aHHBIE C
BBIYHCIICHHEM 00bEMOB IPSIMOM PU3MBI

37 [TpuknaaHbie 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSIMOI TPU3MBI
Boruncnenne 00bEMOB TeI ¢ TOMOIIBIO

38 ornpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOM IPU3MBbI
Boruncnenne 00bEMOB TeI ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. Oobém
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOIIEHKE
00BEMOB MUPaMUJI C OOIIUM YIIIOM

41 ®opmyna 00béMa nupamuibl. OTHOIIEHKE
00BEMOB NUpaMHJL ¢ OOIIUM YIJIOM

42 CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHUeCKHe 33a/1a4H, CBSI3aHHBIE C
00BEMaMH TUPaAMUIBI
[Tpuknagueie 3agaun mo Teme 'OOBbEMBI

44 Tea'", cBsI3aHHBIE C 00BEMOM HAKIIOHHOM
TIPU3MBI

45 [Tpuknanueie 3axayu o Teme "OO0bEMBI
TeN", CBI3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Tpumenenue 00bEMOB. Brruncienne

PacCCTOSAHUA OO0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOTpaHHHUKa"
Hunuuapudeckas HOBEPXHOCTB,

48 o0pa3yromne WIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuaap. [psimoit KpyroBou UIUHIP.
[Tnomaap MoBEpXHOCTH HMIHHAPA

50 Konunueckas noBepXxHOCTh, 00pasyroliue
KOHHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
MapayIeIbHOM MJIOCKOCTH OCHOBAHUSA

50 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U yCEYEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOM ITOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKkue 3a1a4u Ha

55 JI0KA3aTeNIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUEHUH HMIMH]Ipa, KOHyca
CrepeomeTpuueckue 3a1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYUCIICHHE,
MIOCTPOEHUEM CEUEHUN HUIUHAPA, KOHYCa

57 [IpuknanHeie 3a1a4uu, CBsI3aHHBIE C
IATUHAPOM

58 [IpuknanHeie 3a1a4u, CBsI3aHHBIE C
IATUHAPOM

59 Cdepa u map




60

[lepeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IJI0CKOCTRI0. Bua u n3o0paxenue mapa

61

[epeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IJIOCKOCTHI0. By u n3o0pakenue mapa

62

63

Ypasuenue cepsl. [Lnomanp chepsl u e
yacTeu

CummMmetpust cdepsl u mapa

64

CrepeomeTpHuuecKue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEUCHHI IIOCKOCTHIO

65

CrepeomeTpuuecKue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOCHHUEM UX CEUSHUH ITOCKOCTHIO

66

67

[IpuknanHeie 3a1a4u, CBsI3aHHBIE CO
cdepoit u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHAApTHBIC
o00us

68

Pazauunnie KOM6I/IHaIII/II/I TCJI BpalliICHUSA U
MHOT'OI'paHHUKOB

69

70

3amaun o Teme "'Tena U MOBEPXHOCTH
BpaieHus"”
3anaun no Teme "Tena v MOBEPXHOCTH
BpareHus"




71

Konrponsnas padora "Tena u
MMOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumHapa. Teopema 06 00bEMe
MPSIMOTO LUJIUHIPA

Boruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpana. Oobém
KOHYycCa

ITmomany OOKOBOM U ITOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBI3aHHbIC C
BBIYHCIICHHEM 00bEMOB IIMIIMH/IPA,
KOHYycCa

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
TJIOIIAIM TTOBEPXHOCTEHN Te"

O0BEM 1mapa 1 H1ApOBOT0O CEKTOPA.
Teopema 06 06bvEme mapa. [1nomans
cdepsrl. CTepeoMeTpudecKre 3a1auy,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
n1apa, MapoBOr0 CETMEHTA U MapOBOI0
CEKTOpa

[Ipuknanueie 3aaayu o Teme "OO0bEMBI
Ten", cBA3aHHBIE C 00BEMOM I11apa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
TUTOIIAISIMHA TTOBEPXHOCTEH 1 00BEMaMuU
MOJOOHBIX TEI

[TooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o0bEMa pu MOA00HH.
CrepeoMeTpHUEeCKHE 3a]1a4H, CBSI3aHHbIE C




BBIUHUCIIEHHEM 00BEMOB TeI U ILIOMIAIEN
MOBEPXHOCTEH

80

81

82

KonTponbras padota "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET

JIBmxenust npoctpancTBa. OToOpakeHu .
JIBrxeHus u paBeHCTBO huryp. O0mue
CBOMCTBA IABMKECHUN

Buabl nBuxkeHuil: napauieibHbII
MePEHOC, IEHTPaIbHas CAMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
NpAMOit

83

[IpeobpazoBanus noxodus. [psmas u
cdepa Ditnepa

84

85

FGOMCTpI/I'-ICCKI/Ie 3a1a41 Ha ITPUMCHCHHUC
JABMKCHU A

Konrponbnas padota "Bekrops! B
npocTpaHcTee”

86

O6o061maromiee nopropenue 11 nonsituii u
METOJIOB Kypca reomeTtpun 10-11
KJIaCCOB, CHCTEMAaTH3aLUsl 3HAHUH
"[TapasmienbHOCTB MPSMBIX M TUIOCKOCTEH
B IIpOoCTpaHcTBe"

87

O6o06maromiee nopropenue 11 nonsituii u
MeTO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3aIsl 3HAHUH!
"BexTops! B mpocTpaHcTBe”

88

O6o61maromiee nopropenue 11 nonstuii u
METOJIOB Kypca reomeTpun 10-11




KJIAaCCOB, CUCTEMATHU3allUsI 3HAHUIA !
"Bektopsl B mpocTpancTee”

89

O6o6maromee nopropenue 11 monstuii u
METOJIOB Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alNsI 3HAHUN
"O06beM MHOTOrpaHHHKA'"

90

91

92

93
94

O6o6maromee noropenue 11 mouaTuii u
METOJIOB Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alNs 3HAHUN:
"O0beM MHOTOrpaHHHKA'"

O6o6maromee nopropenue 11 moHaTuii u
MeTOJI0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alNs 3HAHUN:
"[Tnomaau MOBEPXHOCTH U OOBEMBI
KpyIJIbIX Ten"

O6o6maromee nopropenue 11 moHaTHii u
MeTOJI0B Kypca reomeTtpuun 10-11
KJIACCOB, CUCTEMAaTH3aIHs 3HAHWN:
"TLnomanu MOBEpXHOCTH U OOBEMBI
KpYyTJbIX TET

Hrorosas KOHTPOJIbHAA pa60Ta

Wrorosas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHue, 06001IeHNE 1
cUucTeMaTu3alus 3HaHUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH 1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUH KAK
HayKU U €€ pojb B PA3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropust pasBUTHS CTEPEOMETPHUM KaK
HayKU U €€ poJIb B PA3BUTUH
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3sBuTHs CTEpEOMETPUN KaK
HayKU U €€ poJIb B PA3BUTUH
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

102

Hcropus pa3BuTHs CTEpEOMETPUH KaK
HAyKHU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJOTUI

Hcropus pasBUTHSA CTEPEOMETPUN KaK
HAyKHU U €€ POJIb B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOIA
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrpPaMMbl CpeiHero o01mero o0pa3oBanus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU. TOUKA, IIPsAMasi, JIOCKOCTh
79 [IpuMeHsATh aKCMOMBI CTEPEOMETPHHM M CIEACTBUS M3 HUX NPU PELICHUU
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTb HOHATHAMM: NApPALIEIBHOCTh U MEPIEHAUKYISIPHOCTh
' OPSMBIX U IJIOCKOCTEN
74 KnaccudumpoBats B3auMHOE pacIoyIOKEHHE TNPSMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH. JIBYTPaHHBIA YTroj, TpaHH IBYTPAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEHHBIA Yroia JBYIpaHHOTO yrja, IpajycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIH M HEBBITYKJIbIH
' MHOT'OI'PAaHHMK, 3JIEMEHTbl MHOTOTPAHHUKA, IPAaBUJIbHBIA MHOIOI'PaHHHUK
77 Pacrio3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (ITUpaMujaa, IMpU3Ma,
' HPSIMOYTOJIbHBIN MapauieNnenume, Kyo)
KnaccudummpoBath ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHUS IS
7.8 Ki1accuduKaiyy (BBITYKIIBIC U HEBBIMYKJIbIE MHOTOIPAHHUKH, MTPABUIIbHBIC
MHOTOTPaHHHKH, TPSIMBIC U HAKJIOHHBIC IPU3MBI, TaPaJICIICITUIIC IbI)
7.9 OnepupoBaTh MOHATUSAMU. CEKYILas TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIMITEI TIOCTPOCHUSI CEYEHUI MHOTOTPAHHUKOB, UCTIONB3YS
' METO/I CIIETIOB
CTpouTh CEYEHHSI MHOTOTPAHHHKOB METOJIOM CIJIEZIOB, BBIMIOJHSATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QHUTYp:
BUJ] CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXJIEHHE I€OMETPUYECKHUX BEIWYHMH IO oOpaslam
WIA aNropuTMaM, TPUMEHSS W3BECTHBIE AaHAJIUTUYECKHE METOIBl TIPU
7.12 pEelIeHNH  CTAaHJAPTHBIX MaTeMaTHUECKMX 3a7ad Ha  BBIYHCIICHHE
pPacCTOSIHUH MEXIy ABYMS TOYKAMH, OT TOYKH IO TPSIMOM, OT TOUYKHIO
TUTOCKOCTH, MEX/Ty CKPEIINBAIOIIMMUCS TPSIMBIMA
Pemate 3amaun Ha HaXOXXJIEHHE I€OMETPUYECKHUX BEIWYHMH MO o0paslam
713 WIA aNIropuTMaM, TPUMEHSS W3BECTHBIE AHAJIUTUYECKHE METOIBl TIPU

pELIEHUN CTaHJAPTHBIX MAaT€MATHYECKMX 3a7a4 Ha BBIYMCIICHHE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA TMPAMBIMHA, MEXKIY MNPSIMOM M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YTIJIOB

BoruucisiTe 006EMBI U TUIONIAAN TOBEPXHOCTEH MHOTOIPAHHUKOB (MpH3Ma,

7.14 nupaMuza) ¢ MPUMEHEHUEM (QOPMYJ, BBIYHUCIATH COOTHOILICHUS MEXIY
TUTOMIAISIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATUAMU: CHUMMETpPHUSI B MPOCTPAHCTBE, LEHTP, OCh U
' IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPHUH (PUTYPbI
W3BnekaTh, mpeoOpa3oBbIBaTh W HMHTEPIPETHPOBATH HH(OpMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TeOMETpUYeckuX (GuUrypax, TMpeAcTaBICHHYI0 Ha
yepTexax U pUCYHKaX
[IpumensaTs TeomeTpudeckue ¢GakThl AT PEIICHUS CTEPEOMETPUUCCKUX
7.17 3a7a4, MPEANOJararmlliuX HECKOJbKO IIaroB pPEUIEHUs, €CIA YCIOBUSA
MPUMEHEHUS 3aJ1aHbl B SBHOU (hopme
718 [IpumensTb mpocTeilliie MporpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
' KOMMYHHKAITHOHHBIC CUCTEMBI ITPH PEIICHUH CTEPEOMETPUICCKUX 3a/1a4
719 [IpuBOaUTE MpUMEpPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MpUPOJE U
' JKU3HU, PacliO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHsTh MOTYYCHHBIC 3HAHUS Ha MPAKTHUKE. aHAJTU3UPOBATH PEallbHBIC
CUTYallud ¥ MPUMEHSTh U3y4eHHBIC TTOHITHS B MPOIECCE TIONCKA PEIICHUS
MaTeMaTH4eCKu C(HOPMYITUPOBAHHON MPOOIEMbI, MOJCIHPOBATH PealibHbIE
7.20 CUTyalldd Ha S3bIKE TE€OMETPUHU, HCCIEOBATh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN U TEOpeM, ammapara anreOpsl,
pemiaTh ~ MpakTUYeCKHe  3a7aud,  CBA3aHHBIE C  HAXO0XJICHUEM
F€OMETPUUECKUX BEIUYUH
11 KJIACC
Kon .
IIpoBepsiemble nMpeaAMeTHbIE Pe3yaIbTAThl 0CBOEHUSI OCHOBHOIA
NMpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero oopa3soBanmsi
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHAMH. HUIUHApPUYECKas MOBEPXHOCTh, 0Opa3yrolne
6.1 WIMHIPUYECKON TOBEPXHOCTH, IWIMHAP, KOHWYECKash MOBEPXHOCTH,
o0pasyrolire KOHMYECKONW MOBEPXHOCTH, KOHYC, chepruueckas IOBEPXHOCTh
6.2 PacrniosnaBats Tena BpaiieHus (IUIMHAD, KOHYC, cdepa u map)
6.3 OOBSACHATH CITOCOOBI IMOTYYSHHSI TEJT BPAICHHS
6.4 KnaccudunupoBaTs B3aMHOE pacroyioskeHHe c(epbl U MIOCKOCTH
OnepupoBaTh MOHATUSMU: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIApOBOH CIJIOM, OCHOBAHME HIAPOBOTO CJOS, BHICOTA IIAPOBOIO
CJI0$1, IIIAPOBOM CEKTOP
6.6 Boruncnate 00BEMBI M IUIOHIAAM TIOBEPXHOCTEW Ten  BpalleHus,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (popMyI

6.7

6.8

OnepupoBaTh TOHATHSAMH. MHOTOIDAaHHUK, BIHUCaHHBIA B cdepy u
OTHMCAHHBINA OKOJO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpalllCHUs

BBIYHCIATE COOTHOMICHHUS MEXY IIOMAASIMK MTOBEPXHOCTEH M 00bEMaMu
IMOJOOHBIX TEI

6.9

N3o6paxkats u3ydaemble (GUTYpHl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YEepTEKHBIX HTHCTPYMEHTOB

6.10

6.11

6.12

BeimonHaTh  (BBIHOCHBIC) IUIOCKHE YEPTEKU M3 PHCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYECHHS TeEl
BpaleHus

W3BnekaTb, HUHTEPHPETHPOBATH M IPeoOpa3oBbIBaTh HHMOPMAIMIO O
HOPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekax U PUCYHKaX

[TpumensTb reomeTpudeckue (QaxKThl [UIsl PEUICHHS CTEPEOMETPHUECKHUX
3aja4, MPEIIoaraloliuX HECKOJIbKO IIaroB pEIIeHUs, €CIU YCIOBHUS
MPUMEHEHUS 3a/IaHbl B SBHOU (hopme

6.13

6.14

6.15

OnepupoBarh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE  JEHCTBUS  CIIOXKCHHMSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHO)KCHI/IH BCKTOpa Ha YuCIIO, 06"I>$ICHHTB, KaKuMH CBOIZCTBB,MPI OHUA
o0JramaroT

HpI/IMeHHTb I[IpaBUJIO IapaJuICIICIIUMIICAa IIPpHU CII0KCHUHU BCKTOPOB

6.16

OnepupoBaTb MOHATHSIMH. JEKapTOBBI KOOPAWMHATBI B MPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIHHATBI BEKTOPA, yroJl
MEXIy BEKTOPaMH, CKaJSPHOE IIPOU3BEJICHHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17

6.18

6.19

Haxomuteh cymMMy BEKTOPOB M NpPOU3BEJIEHUE BEKTOpa Ha YHCIO, YTroil
MEXJy BEKTOpaMH, CKaJISpHOE IMPOU3BEACHME, PACKIAIbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3aaBaTh IVIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT
Pemate mpocreiinime reoMeTpuuecKke 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOpJAMHATHOTO METO1A

6.20

Pemate 3agaun Ha [OKa3aTeIbLCTBO MAaTEMAaTHYECKUX OTHOIIEHHH |
HaXOXXJIEHWE TEOMETPHUYECKUX BEIWYMH IO 00pa3laM WIW aJIrOpUTMaM,
MPUMEHSST  W3BECTHBIE  METOJAbl  TNPH  PEUICHUU CTaHJApTHBIX
MaTEMaTHYECKUX 3a1a4

6.21

6.22

HpI/IMeHHTB HpOCTCﬁIHPIG nporpaMMHbBIC CpEACTBA U DJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMCTPUUCCKUX 3a/1a4
HpI/IBO,Z[I/ITL MpUMCEPbl MATCMATHUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpPOJAC U
JKHU3HHU, pacCliO3HABATh NPOABIICHUC 3aKOHOB I'COMCTPUN B UCKYCCTBC

6.23

HpI/IMeHSITI) IOJIY4YCHHBIC 3HAHMA Ha NPAKTHKE. aHAJIU3UPOBATH PECAJIbHBIC




CUTYyallUM Y MPUMEHSITh U3YUCHHBIC MOHATUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4eCKu cPOpMYIUPOBAHHON MPOOIIEMBI, MOJEIUPOBATh peabHbIe
CUTyalldd Ha S3bIKE T€OMETPUH, HUCCIEIOBATh IMOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN M TEopeM, ammapara anreOpsl,
pemiath  MpakTUYEeCKHEe  3aJaud,  CBA3aHHBIE C  HaXOXJIEHUEM
FeOMETPUUYECKUX BEIIMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3anMHOE pacnonokeHue npsMbIX B IIPOCTPAHCTBE. MEPECEKAOIIUECS, [TapaJlIeIbHbIE
U CcKpelmmBaromuecs npsMble. [lapauienbHOCTP NpsAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE. NapaJUICIbHBIE IPSIMBIE B INPOCTPAHCTBE, IAPALIEIBHOCTh TPEX
IPSMBIX, NapAUIENBHOCTh NPSIMOM M IUIOCKOCTH. YTIBIC COHAIPAaBICHHBIMU
CTOPOHAaMH, YTOJI MEXKIY NPsSMBIMM B NpocTpaHCTBE. llapamienbHOCTh IIIOCKOCTEN:
napajuleJibHble IUIOCKOCTH, CBOMCTBA IapajljIeNIbHBIX IulocKocTeil. IIpocreitmne
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapasuienenunes,
IIOCTPOCHUE CEUECHUN

HCpHCHI{I/IKy.HHpHOCTB HpﬂMOfI U IUIOCKOCTH. NEPNCHAUKYIIAPHBIC IIPSAMBIC B
IPOCTPAHCTBE, NpPsAMbIE MapajieNbHble U MEPIEeHAUKYISPHbIE K IIOCKOCTH, MPU3HAK
HNEePHIEHIUKYIIAPHOCTH MPSAMON M IUIOCKOCTH, TeopeMa O MPsIMOM MepreHUKYIIpHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE. Yrojl MEXIy NPSAMON U IUIOCKOCTBIO, IBYTPaHHBIN
yroJl, INHENHBIM yroJl IByrpaHHOro yria. [leprneHauKkyisp u HaKIOHHBIE. pacCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT IPSIMOM JI0 TJIOCKOCTH, POEKLKs (GUTYphI Ha
IUIOCKOCTh. [IeprneHIuKyIIpHOCTh IUIOCKOCTEN: MPU3HAK MEPIECHINKYIAPHOCTH JIBYX
miockocten. Teopema 0 TpEX MepIeHUKYISIpax

[ToHsiTHE MHOTOTPaHHMKA, OCHOBHBIE DJIEMEHTHl MHOTIOIDAHHUKA, BBIIYKIBIE U
HEBBIMYKJIblE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yrosbHas
npu3Ma, TpaHU M OCHOBAaHUS MPHU3MBI, MpsMas W HaKJIOHHAs NpPU3MBbI, OOKOBas U
M0JIHAsl TIOBEPXHOCTH Mpu3Mbl. [lapamienenunen, npsMoyroibHbIi Mapaielenunes u
ero csoictBa. Ilupamuna: N-yrosnbHas nmupamuaa, TPaHU M OCHOBAHME MUPAMMIBI,
OOKOBasi M MOJIHAS MOBEPXHOCTh MUPAMMJIBI, MpaBWIbHAs W yCceUEHHas MHUpaMuja.
OnemMeHTsl NpuU3Mbl M nupamuabl. [IpaBuibHBIE MHOTOIDAaHHUKH. IOHSTHE
IIPAaBWJIBHOTO MHOTOTpPaHHMKA, IIpaBWIbHAas IpU3Ma M [paBUibHAas NHpaMUia,
npaBUiIbHAs TpEYrojibHas MUpaMKa U MPaBUIbHBIA TeTpasap, ky0. IlpeacraBinenue o
NPAaBWIBHBIX MHOTOIPaHHUKAX. OKTa’ap, AOoJAeKa’aAp U ukocadapyrue CedeHus
MPU3MBbI U TUPAMU/IBI

CI/IMMCTpI/IH B IIPOCTPAHCTBE. CUMMETpPUS OTHOCUTECIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OIEeMEHTHI CUMMCTPUU B nupamMujaax, napajiiejacnuieaax, IMPpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Brruucienne 5S7€MEHTOB MHOTOTPAHHHMKOB. pEOpa, amaroHamw, yriael. [lmomranb
OOKOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TIJIOMIATF OCHOBAHHH,



TeopeMa 0 OOKOBOI OBEPXHOCTHU MPSMOU mpu3Mbl. [11omans 60KoBO# MOBEPXHOCTH H
MMOBEPXHOCTH TPABWIBHOW MUPAMHIBI, T€OPEMa O TUIOIIAJAN YCEUEHHOW MHUPAMHUIBI.
[Tonsitue 06 00bEMe. OOBEM MUPaAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUST MEXKIY TUIOIIAIIMU TOBEPXHOCTEH,
00BpEMaMU ITOOOHBIX TEN

11 KJIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMeHT coep KaHUA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIlye IWIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKOH MOBEpXHOCTH. LlunuHap: ocHoBaHus W OOKOBas MOBEPXHOCTH,
00pa3yromias u 0Ck, IJIONIa s OOKOBOM ¥ MOJHOW TOBEPXHOCTH

Konunueckas moBepxHOCTh, 00pa3yrolne KOHUYECKOH MOBEPXHOCTH, OCh U BEpLINHA
KOHUYECKOol moBepXxHOCTH. KOHyc: OocHOBaHWME W BeplIMHA, 0Opasyrolas U OCh,
wionaab OOKOBOM M TMOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC. oOpasyrommue u
BBICOTA, OCHOBAHUS U OOKOBast IOBEPXHOCTH

Cdepa u map: neHTp, pamuyc, IuameTp, IUIOMaab MoBepxHocTH ceprl. BzaumHoe
pacnosnoxxeHue cdepsl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

6.5

6.6

N300pakeHne Tes BpaleHus Ha MIIOCKOCTH. Pa3BépTka mummHapa 1 KoHyca
KomOuHnanuu ten BpameHust U MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONMCAaHHbIN OKOJIO
cdepsl, cepa, BIUCaHHAs B MHOTOI'PAaHHMK, WM TEJIO BpaIlleHHs

[Tonsitue 06 oO0BEMe. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
PSMOYTOJIBHOTO Napajiesnenunesna u ciaeactsus u3 He€. O0BbEM MIMHIIPA, KOHYCA.
O06BEM mapa 1 iomaas chepsl

6.7

6.8

6.9

6.10

[Tomo6uEIe Tema B ipocTpancTBe. COOTHOMIEHUST MEXAY TIOMIAISIMHA TTIOBEPXHOCTEH,
00BéMaMU TTOJOOHBIX TET

Ceuenusi nwiuHApa (HapayiebHO W TEPICHIMKYISIPHO OCH), CEYCHHUS KOHYyca
(mapasienbHOE OCHOBAHHIO U IIPOXO/AIIIEe Yepe3 BEPIIHHY), CEUSHUs apa

Bektop Ha miockocty ¥ B mpocTpaHCTBE. CIJI0OKEHME W BBIUMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamienenumnena. Pemenne 3aaad, CBAI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ACUCTBUHN C BEKTOpaMU

[IpssMoyronpHas cucTtemMa KOOpAMHAT B IpocTpaHcTBe. KoopanmHatel BeKTOpa.
[Ipocreiimme 3agaun B KOOpAMHATaxX. Yroid Mexay BekTopamu. CkalspHoOe
IIPOU3BEJICHUE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXIY MPSAMBIMA M IUIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBII METOA NPU PELIEHUH FEOMETPUUECKUX 3aa4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHETO OBIIIET'O OBPA3SOBAHUSI

Kon
NMpoBePSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHHUSI K MPEeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOI1 00pa30BaTeIbHOI IPOrpaMMbI CPeIHEro o011ero
o0pa3oBaHus

Brnanenue MeromamMu J0Ka3aTeNbCTB, AJTOPUTMAaMM pELICHUs 3ajady;
yMeHue ¢GOopMyJIHUpPOBaTh M ONEPUPOBATH MOHITUSIMH. OIpeaeeHHe,
aKcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYJIHUPOBKH; MPUMEHATh MX; yMEeHUE (HOPMYINPOBATH
0o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHE, NPUBOJUTH IMPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJB30BaTh METOJ] MAaTeMaTH4YeCKOW HHAYKIUH,
MMPOBOAUTL AOKA3aTCJIbHBIC PACCYKACHUA IIPHU PCHICHUHA 3aaa4, OLUCHUBATH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXKICHMI; YMEHHUE OIepUpOBaTh
MNOHATUAMU. MHOXECCTBO, IMOAMHOKECCTBO, orncpanv HaJ MHO>XCECTBAMU,
YMEHHE UCIHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaT  Juis
OImruCaHus pCaIbHBIX MPOUCCCOB U SIBJICHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 APYruX Y4eOHBbIX MPEeIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBA3HBIN Tpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMU; MUCIOIB30BaTh Tpadbl mpu

pelIeHu  3a1a4

YMeHue onepupoBaTh MOHATHSAMH. HaTypalbHOE YHCIO, LIEJI0€ YHCIIO,
CTENEHb C LIEJIBIM [TOKA3aTeNleM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHD C
paloHaIbHBIM TOKA3aTeJIeM, CTENEHb C JAEMCTBUTENBHBIM IOKa3aTeseM,
JorapupM UuCla, CHHYC, KOCHHYC M TaHT€HC NPOM3BOJBHOIO YMCIA,
OCTaTOK M0 MOZYJI0, PAalMOHAJIbHOE YHUCIIO, HPPALUOHAIBLHOE YHCIIO,
MHOKECTBA HATypalbHbIX, LEJIbIX, pPALUOHAIbHBIX, JIEHCTBUTEIbHBIX
YHCeNT; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAUMEHBIIUI 00Iunit
JIenuTenb W HauMeHbliee oOuiee KpaTHoe, anroput™m EBkinuaa mnpu
pELIEHNN 33a/a4; 3HAKOMCTBO C Pa3JIMYHBIMHM NO3UIMOHHBIMH CHUCTEMAMHM
CUMCIICHUS; YMEHHE BBINIOJIHAThH BIUHUCIICHHE 3HAUEHUH U TpeoOpa3oBaHus
BBIPQ)XEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3zoBaHus ApOoOHO-
palMoHalIbHBIX  BBIP@KEHUW;  yMEHHE  ONEPUPOBATh  TOHATHUSIMHU:

noCiaca0BaTCIbHOCTD, apI/I(I)MeTI/I‘-ICCKaH nporpeccus, TreoMCTpUICCKasa



mporpeccusi, OCECKOHEYHO yOBIBaIOINas TeOMEeTpUYecKas Mporpeccus,
YMEHHE 3a/1aBaTh IIOCJIEOBATEIILHOCTH, B TOM WYHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYJI;, YMEHHE ONCPUPOBATH MOHATHUAMHU: KOMILICKCHOE
YHCIIO, COMNPSOKEHHBIE KOMIUICKCHBIC YHCIA, MOIYJIh U apryMEHT
KOMIUIGKCHOIO ~ 4YHciaa, ¢GopMa  3alMCH  KOMIUICEKCHBIX  YHCEN
(reomeTpuueckasi, TpPUTOHOMETpUYECKas U anreOpawueckas); yMeETb
MPOU3BOJIUTh APU(PMETHUCCKHUE JECHCTBUSA C KOMIUICKCHBIMH YHCIIAMU,
MPUBOJIUTH MIPUMEPHI HCIIOIH30BAHMS KOMIUICKCHBIX YHCEN; OIEPUPOBATH
MOHATUSAMH. MaTpuiia 2X2 wu  3X3, ONpeneauTelh  MaTPHIIH,

I‘eOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHne OIICpUPOBATh MOHATUIMHU. PpPALOMOHAIIBHBIC, HWPPallMOHAIBHEIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘IeCKI/Ie, TPUT'OHOMETPUYCCKHC
YpaBHCHHSA M  HCPABCHCTBA, MX CHUCTCMbI, YMCHHC OIICPUPOBATH
MOHATUSIMHA:. TOXKICCTBO, TOXKIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUE,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCPABCHCTB M CHCTEM, YMCHHEC pCIIaTb YpPaBHCHUJ,
HCPABCHCTBA W CHUCTEMBI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHU, HEPABCHCTBA W CHCTEMbI C MAapaMeTpoM,; IIPUMCHITH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI I PCIICHHUA MATCMATHUYCCKUX

3aav "1 3a/la4 U3 pas3JIMIHbIX oOmacreit HAaYKH U peaHBHOﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIUS, 4YETHOCTh (DYHKIMH,
NEPUOANYHOCTh (YHKIIMH, OrPaHUYEHHOCTh (PYHKUIHUH, MOHOTOHHOCTH
GyHKLIMH, SKCTpeMyM (QyHKIUHM, HauOoJblllee W HAaUMEHbIIEEe 3HAuYCHUS
(GYHKIIMM Ha TPOMEXYTKE, HeNpepbiBHAs (YHKIUS, aCUMIITOTHI rpaduka
¢byHKLIMHU, TiepBas U BTOpasl MPOU3BOAHAA (PYHKIMM, F€OMETPUYECKUN U
¢uznyecKkuil CMBICI TMPOU3BOAHOM, NepBOOOpa3Has, ONpeIeTIEHHbII
UHTErpaji; yMEHHE HaxOAMThb aCUMNTOTHl Tpaduka (YHKIHUH; YMEHUE
BBIUUCIATh  MPOM3BOAHBIE CYMMBI, TPOU3BEJIEHUS, YacTHOIrO U
KOMITO3UIIMN (YHKIMHA, HAXOAWTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYHKIIMM, YMEHHE HaXOJWUThb MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO [UIS HCCIEA0BaHUS (DYHKIIHIA,
HaXOAWTh HAWOOJIbIIME M HAUMEHbIIWE 3HA4YeHHUd (QYHKIUH, CTPOUTH
rpa¢ukd MHOTOWIEHOB C HCIOJb30BAHUEM armapara MaTeMaTHYeCKOIro
aHanM3a; MPUMEHSTh MPOU3BOJHYIO JJS HAXOXKIACHHUS HAWIy4IIero
pelleHnss B NPHUKJIAJHBIX, B TOM YHCIE COLMAJIbHO-DKOHOMHUYECKHUX H

(bU3UYECKUX 3a/1adax; HaXxOAWUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIIBIO




MHTErpajia, NpUBOJUTHL MNPUMEPbl MATCMATHYCCKOI0 MOICIUPOBAHUSA C

MOMOIIIBI0 AU PEPEeHIINATHHBIX YPABHEHHHA

YMeHue onepupoBaTh MOHATUSAMU: TpaduK QYHKIUH, oOpaTHas (QyHKIHUS,
KOMITO3MIMsl (DYyHKUWH, JWHEWHass GYHKIUS, KBaJpaTHYHAs QYHKIHS,
panvoHanbHass (QYHKIUS, CTerneHHas (QYHKLIUSA, TPUTOHOMETPUUECKHE
(GyHKIMHM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH, YMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
byHKIHH, BBITIOJIHATH ~ TpeoOpazoBanusi  TIpadukoB  GyHKIHH,
UCTIOJIb30BaTh TPaQUKH Ui W3YYEHHUS MPOLIECCOB W 3aBUCHUMOCTEH, IpHU
pelIeHuH 3a7ad U3 JPYrux ydeOHBIX NPEIMETOB M 3aJad U3 pealibHOM
KU3HHU;, BBIpaXaTh (OpMyJaMH 3aBUCHMOCTH MEXKAYy BeIHMYMHAMU,
UCIIONIb30BaTh CBOMCTBA M Tpaduku (QYHKIMHA s PelIeHUs ypaBHEHHI,
HEpaBEHCTB M 3a/a4 C MapaMeTpaMu, H300pakaTh Ha KOOPAMHATHOU

IIIIOCKOCTHU MHOXKCCTBaA peI_HeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

VMeHHe pelath TEKCTOBbIC 3aJayd pasHbIX THIOB (B TOM 4YHCIE Ha
IIPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJOTH, 33a4l U3 00JacTH yNpaBlIEHUS JUYHBIMU U CEMEWHBIMU
(rHAHCAMU); COCTABISTh BBIPAKCHHS, YPABHCHHS, HEPABEHCTBA W HX
CHUCTEMBI II0 YCIIOBUIO 3aJ1a4d, HUCCICAOBATHh IIOJyYCHHOE pELICHUE HU
OLICHMBAaTh MPABIONOAOOHOCTh pPE3yJbTaTOB; YMEHHUE MOJEIUPOBAThH
peanbHBIE CUTyallUd Ha SA3bIKE MAaTEMATHKH; COCTaBIIATH BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33/1a4M, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJBb30BAaHMEM  ammapara  ajareopsl,

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMenne omnepupoBaTh MOHATHIMU. CpeaHee apuMeTHuecKoe, MeanaHa,
HauOoJIbIlIee U HAMMEHBIIEE 3HAYEHHUs, pa3Max, JUCIEePCHUs, CTaHIapTHOE
OTKJIOHEHUE YHUCIOBOTO Ha0Opa, yMEHHE H3BIEKaTh, MHTEPIPETUPOBATH
uH(popMaInio, MPeICTaBICHHYIO B TaOJIMIIaX, Ha AUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBJICHUH; MPEJICTABIATD
uHbOpMallMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeNI0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TrpapuuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH HUCCIEA0BATH COBMECTHBIC

Ha6J'IIOIlCHI/I}I C IIOMOUIBIO JUarpaMm pacCCUuBaHUS U JIMHENHOI perpeccun

YMeHue OomnepupoBaTh IMOHATHAMU. CIYYaHBIM ONBIT W CIy4alHOE

coObITHE, BEpOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaHUUECKUX METO/OB; IPHUMEHSTH
(GOpMyJIBI CIOXKEHHSI W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyiy IOIHON
BeposTHOCTH, (hopmyny bepHymim, koMOuHaTOpHBIE (AKTBI U (OPMYIIHI;
OIICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSMH.  CIIlydaiiHas BEJIWYHMHA, pPACIPENCICHUE BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, JUCIEPCHS W CTaHIAPTHOE OTKIOHCHUE
CIIy4allHOW  BENWYHMHBI, (YHKIMH  PACIPENCICHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBLHOTO paclpe/ielieHuii; yMeHHE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX pacHpeiCICHUI Il PElICHUs 3a/1a4,
3HAKOMCTBO C MOHSATUSAMU. 3aKOH OOJBIINX YHCEI, METObI BHIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOIUTH IPHMEPHl TPOSBICHHUS 3aKOHA
OONBIINX 4YHUCENI B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHHUE
OIEPUPOBATH MOHITUSAMHU. COYCTAHHE, NMEPECTAHOBKA, YHCIO COYCTaHHI,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA, yMEHHE  NPUMEHSATH
KOMOMHATOPHBIC (haKThl U PACCYKICHHSI JIJISl PEUICHHUS 3a]la4; OICHUBAThH
BEPOSITHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPECTUPOBATDH HOHy‘ICHHBIﬁ pe3yiabTar

YMeHue onepupoBaTb IMOHATUAMM. TOYKA, IpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUUHA YIJa, INIOCKUW yroJi, ABYIrpaHHbIN
YIoJl, TPEXIPaHHBIMA YIOJl, CKPELMBAIOIIKECS MPSAMbIC, apaJuIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTE IIPAMBIX M HHOCKOCTGP'I, Yroia MCEXay IpsIMbIMH,
YroJl MEXAY MNpsIMOM M IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEKIY HPSIMBIMH,
pacCTOSIHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCIOJb30BATh IPU PELIEHUHU
3aga4 HU3Y4YCHHBLIC q)aKTI)I U TCOPEMBI HJ'IaHI/IMeTpl/II/I; YMCHHE OLICHUBATH
pa3Mepbl OOBEKTOB OKpPYKAIOIIET0 MHUpA; CTPOUTh MaTeMaTHUeCKHe
MOACIM C IOMOMIBIO TCOMCTPUUCCKHUX MOHATHI U BCJIMYMH, pCUIaTb

CBA3AaHHBIC C HUMU MMPAKTUYCCKUC 3a/la9r
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YMeHue omepupoBaTh MOHATHUSAMH. IJIOMAAb (GUTYPBI, 00BEM (UTYDHI,
MHOFOFpaHHI/IK, HpaBHJ’IBHI—;IfI MHOFOFpaHHI/IK, CCUCHUC MHOFOFpaHHI/IKa,
KyO, mapaiienenumnen, Opu3Ma, OUpaMuaa, (urypa M TOBEPXHOCTh
BpallieHus1, IMWIMHIP, KOHYC, Imap, cdepa, miomaab chepsl, II0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHyca, LUIUHApPA, O00BEM KyOa,
NPSAMOYTOJILHOTO MapajuleNienuIiea, MUPaMUIbl, MPU3MBL, LUIMHAPA,
KOHyca, IMapa, pa3BEPTKA MOBEPXHOCTH, CEUYCHHs] KOHyca M IMJIMHIPA,

napajji€JIbHbIE OCHM HWJIM OCHOBAHWIO, CCUCHUC MIapa, IIJIIOCKOCTD,




Kacaromasicss cepbl, LIWIMHIAPA, KOHYCa; YMEHHE CTPOUTh CEUeHUE
MHOTOTpaHHHKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpalICHUs, UX CEUYEHHUs, B TOM YHCIIE C ITOMOILBIO IEKTPOHHBIX CPEICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKHX (DUTYp, CAMOCTOSTEIHHO
dbopMyIIMpOBaTh ONpeAeNeHUsI U3y4yaeMbIX (UTYp, BBIIBUraTh TUIOTE3HI O
CBOWCTBaX M TMpPH3HAKAX TI'EOMETPUYECKUX (UTyp, OOOCHOBHIBATH HIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccudukanuioo Guryp 1o
pPa3NIMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOIMMBbIE JIOTIOJIHUTEILHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh MOHATHSAMH. JBHXKEHHE B  IIPOCTPAHCTBE,
napajuIeIbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Ms, TOAO00HBIE GUTYPBI, YMEHHUE
pacro3HaBaTh paBHBIC U TOJNO0HBIC (DUTYPBI, B TOM 4HCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
peLICHUH 3aJa4; HAXOJWTh T'€OMETPHYCCKHE BeIMUYWHBI (JUIMHA, YroJI,
II0MIa/1h, 00BEM) MPH PEIICHUH 337a4 U3 JPYTHX YYeOHBIX MPEIMETOB U
U3 peajbHOW JKWU3HM; YMEHHE BBIYHUCIATH T'COMETPHUYSCKHUE BEIIMIMHBI
(mmuna, yroj, mwiomagb, O0BEM, IUIOMIA[P IMOBEPXHOCTH), HCHOIB3YS
W3YYCHHBIC (OPMYJBI M METOABI, B TOM YHUCIIE. IUIOMAJb MOBEPXHOCTH
MUpaMUbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoans cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TIApaJUICNIeNIUIIeIa, TUPAMUJIbBI, TPU3MBI, [THIHHJIPA,

KOHYCa, 111apa, yMCHHUEC HaX0JUTh OTHOILICHHUE 00BEMOB HOI[O6HBIX (bI/Ipr

12
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YMmeHue OIICpUPOBATH IOHATHAMHU. NPAMOYTOJbHAs CHUCTEMa KOOPAUHAT,
BCKTOpP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa II0 6a3ncy,
CKaJLIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOM3BCIACHUC, YIroll MCKIY
BEKTOpaMM,; YMEHHUC HCIIOJIb30BaTh BeKTopHHfI u KOOpI[PIHB.THLII’I METOJ
JJId pCHICHUA TCOMETPHUYCCKUX 3adad U 3a/la4 ApYyTUx y‘Ie6HI>IX npeaMEToOB
YMenue BBI6I/IpaTL HOI[XOI[SIH_[I/II\/'I METOM JJIsl peIICHUs 3aJla4d, IIOHUMAaHUC
SHAYUMOCTH MATEMATUKH B HU3YUCHUH TPUPOJHBIX U O6IHCCTB€HHI)IX
nponeccoB u HBJ'ICHI/II\/'I; YMCHHUEC pacClio3HaBaThb IIPOSBIICHUC 3aKOHOB
MaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC MPUBOJUTH IMPUMEPBI MAaTEMATHUICCKUX

OTKPBITUMA POCCUICKON U MUPOBOM MAaTeMAaTUYE€CKOU HAYKH



IIEPEYEHD 2JIEMEHTOB COIEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 UYucna v BEIYUCICHHS

11 Hatypanbshble u nenbie yncna. [Ipu3sHaky JeTMMOCTH LENbIX YHCET

12 Panmonanbupie  yucna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOIECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaJbHOW cTerneHu. J{eWcTBUS ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HAaTypaJIbHOW CTETICHU

14 Crenenb ¢ 1enbIM NoKaszareneM. CTeneHs ¢ palmoHaIbHBIM NoKa3areneM. CBoiicTBa
' CTETICHH

15 CuHyc, KOCHMHYC W TaHT€HC 4YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. Jlecatnynbie U HaTypajgbHbIE JOraprudMbI

JlelicTBuTenpHble 4HCIa. ApH(METHYECKHE ONEpalur C JICHCTBUTEIbHBIMU
17 ypcnamu. [IpuOnvkE€HHbIC BBIYHUCIICHHS, TPABUIIA OKPYTIICHHS, IPUKHU/KA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN

1.8 [IpeobpazoBanne BeIpaKEHHIA

1.9 KowmmnekcHsie yncna
2 VpaBHEHUs ¥ HEPABEHCTBA

2.1 Llesbie U IPOOHO-pAHOHAIBHBIE YPaBHEHUSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomeTpuieckue ypaBHEHHS

2.4 [Toka3zarenbHble U JOrapupMUUECKUE YPaBHEHHS

2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHainbHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPMHUUECKUE HEPABEHCTBA

2.8 TpuronomeTrpuieckue HepaBEHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TIApAMETPAMHE

2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHUN. OnpeeInTeNb MAaTPULIBI
3 OyHKIMH U TpaduKH



Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['paduk dysxmumn. B3zaumao oOpartHbie

3 ¢yukunu. Yétheie n HeuéTHble pyHkuuu. [lepuoanueckue GpyHKIuH
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHWid ¢yHkumu. Hymu ¢dyHxmmm.
32 [IpoMexXyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' Maxkcumymbl 1 MuHUMYMBI (QyHKUuu. HauGomnbinee M HauMeHblIee 3HAYCHHE
(GYHKLNHU Ha IPOMEXYTKE
33 CrenenHass (QyHKLIMA C HaTypaJbHbIM M LeJbIM Ioka3zateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINHU, X CBOMCTBA U TPaQUKU
3.5 [oka3zaTtenpHast u norapudmuyeckast QyHKIIHH, UX CBOUCTBA U TpaduKu
36 Touku paspeiBa. AcumnToTel rpaduxoB ¢Qyakomii. CpoiictBa  (QyHKIHI,
' HETIPEPBIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS MTOCIIEIOBATEIHLHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. Gopmyria CI0KHBIX TPOIIEHTOB
4 Havana MmaTematnieckoro anammsa
4.1 [TpousBonnas ¢pyukiuu. [IpousBoaHbIE S71eMEHTAPHBIX (PYHKIIHIA
[IpumeHeHne MPOM3BOAHON K HCCiIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxneHne HauOoNbLIero ¥ HaUMEHbLIEro 3HaueHus: QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. Murerpan
5 MHokecTBa U JIOTHKA
5.1 MHOXeCTBO, orepaluy HaJ MHOKecTBamMu. J(narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U CTaTUCTUKA
6.1 OmmcarenbHas CTATHCTHKA
6.2 BepostHoCTh
6.3 KomOunaTtopuka
7 Teometpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

Maremaruka: anreOpa 1 Hayajla MaTEMaTHYECKOT O aHAJIN3a, TEOMETPHSL.
['eometpus. 10-11 kmaccs! @ yueO. amst o0ieodpa3oBat. opranusanuii : 6a30BbINA U

yrayour. yposau / JI.C.AtaHacsH u ap.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






