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HOACHUTEJBHASA 3AIIMCKA

['eometpusi siBseTcss OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIIHETrO
oOmero oOpa3oBaHHs, TakK KaKk OO0ECHeYMBAaET BO3MOXXHOCTb HW3YUYEHHS
JUCUUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANpaBJIEHHOCTH W MPEIMETOB
T'YMaHUTApHOTO 1KKIA. [I0CKOIBKY JIOrHUYecKkoe MBIIUICHUE, POPMUPYEMOE TTPU
U3YYEHUH 00Y4aIOIMMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, ITPHU TOKA3aTEIIbCTBE
TEOpEM M TIOCTPOCHUU IEMOYKH JIOTUYECKUX YTBEPXKICHUM TMpU pEUICHUU
reOMETPUYECKUX 3aJa4, YMEHHE BBIJIBUraTh H ONPOBEPraThb THMIIOTE3bI
HEIOCPEJICTBEHHO HMCHOJIB3YIOTCS MPU PEUIEHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
[IUKJIA, B YaCTHOCTU (PU3UYECKUX 3a]a4.

Ilens ocBoeHust mporpammbl yudeOHOro Kypca «l'eomerpusi» Ha
yriyOJI€HHOM  ypOBHE —  pa3BUTHE HMHAUBUIYAIBHBIX  CIIOCOOHOCTEH
oOy4Jaronuxcsit Ipyu M3YYEHUU TE€OMETPHUM, KaK COCTABJISIOLIEH MPEIMETHOM
obnactu «MatemaTtuka U HHPOPMATHKa» Yepe3 O0eClEeUeHHE BO3MOXKHOCTU
pPUOOPETEHUST U UCIOJIb30BaHUsI Oojiee TIyOOKHUX T€OMETPUUYECKUX 3HAHUM U
JEUCTBUN, CHEHU(PUYHBIX TEOMETPUM, M HEOOXOAUMBIX [UJISl YCIHEIIHOTO
npodeCCUOHAIBHOTO ~ O0pa3oBaHMsl, CBA3aHHOIO C  HCIOJb30BaHUEM
MaTeMaTHKH.

[IpuopureTHbIMU 3aa4aMu Kypca T€OMETPUHM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMH U YCUITUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paclIMpeHre MPEACTaBICHHS O TEOMETPUM KaK YaCTH MUPOBOW KYJbTYpPbI
1 (hOpMHUPOBAHHUE OCO3HAHUS B3aUMOCBS3H T€OMETPHUH C OKPYKAIOIINM MUPOM;

(dopMHpOBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O
BAKHEUIINX MaTeMaTUYECKUX MOJEISIX, MO3BOJISIONIMX ONMUCHIBATh U HU3y4daTh
pa3Hble SIBJICHUSI OKPY’KAIOUIEro MHUpA, 3HAHHWE MOHATUHWHOIO amnmapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reoMeTpHH;

dbopMupoBaHUE€  yYMEHHUS  BJIaJACTh  OCHOBHBIMM  TOHSATUSIMHU O
IPOCTPAHCTBEHHBIX (PUTYpax U UX OCHOBHBIMU CBOWMCTBaMH, 3HAHHUE TEOPEM,
dbopMyn U yMEeHHUE MX TMPUMEHSTh, YMEHUS JTOKAa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHWE YMEHHUS pACIO3HABaTh Ha 4YEpPTEekKaxX, MOJEIAX U B
pealbHOM MHUPE MHOTOIPAHHMKM M Tella BpallleHHs, KOHCTPYHPOBATh
r€OMETPUUYECKUE MOJCIIH;

(dbopMHUpOBaHKE TOHUMAHKS BO3MOKHOCTH aKCHOMATHYECKOTO MTOCTPOSHUS
MaTeMaTH4YeCKUX Teopui, (hOpMHUpOBaHKE MOHUMAHUS POJIU aKCMOMATUKH TPU
IIPOBEACHUY PACCYKICHUN;



(dopMupOBaHrE YMEHUS BIAJE€Th METOJAMHU J0KA3aTeIbCTB U aIrOPUTMOB
pelIeHHs, YMEHUSI UX NMPUMEHSATh, IPOBOAUThH JOKA3aTEJIbHBIE PACCYKICHHS B
X0/l PEIICHHS CTePEOMETPUYECKUX 3ajad M 3a7a4 C M[PaAKTHYECKUM
comepkaHueM,  GOpMHpPOBAHHE  MPEACTABICHUS O  HEOOXOJUMOCTH
JIOKA3aTeJIbCTB MPU OOOCHOBAaHMM MaTEMAaTHYECKUX YTBEPXKACHUM W POJU
AKCHOMATHKH B IPOBEJICHUU JETYKTHBHBIX PACCYXICHUM;

pa3BUTHE W COBEPIICHCTBOBAHWE MHTEIUICKTYIbHBIX W TBOPYECKUX
CIoCcOOHOCTEM oOy4aronuxcs, M03HABATEILHON aKTUBHOCTH,
UCCJIeI0BATELCKUX YMEHUH, KPUTUUYHOCTH MBIIUICHUS, HHTEpeca K U3yUYEHUIO
Tr€OMETPUU;

(dopMupoBaHre PyHKIIMOHATHHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUU:
YMEHHSI PaclO3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATUN, OOBEKTOB M
3aKOHOMEPHOCTEHN B PEAJIbHBIX KU3HEHHBIX CUTYAIUSAX U MIPU U3YUYEHHUH JAPYTUX
Y4EOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICJIUPOBAHUSl PEAIbHBIX CUTYyallUid, UCCIEIOBAHMS MOCTPOCHHBIX MOJIETEH,
MHTEPIPETALNH [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COCpKATEIHHBIMU JTUHUSIMHU Y4eOHOTO Kypca «I'eoMeTpusi» B
10-11 «kmaccax sBustorcsi: «lIpsMble M TUIOCKOCTH B MPOCTPAHCTBE,
«Mmuororpannukn», «Tema BpameHus», «BeKTOppl M KOOpPAWMHATHI B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

CdopmymnupoBannoe Bo PI'OC COO TpeboBaHHMe «yMETh ONEPUPOBATH
MOHATUSIMI», PEICBAHTHBIMU I'€OMETPUM Ha YIiIyOJIEHHOM ypOBHE O0y4YeHHUS B
10-11 xmaccax, OTHOCHUTCSI KO BCEM COJIEP)KATEIbHBIM JIMHUSAM Y4eOHOTO Kypca,
a (GopMHpOBAaHUE JIOTMYECKUX YMEHUU pachpenenseTcss He TOJIbKO IO
collepKaTeNbHBIM JIMHUAM, HO M 1o rojam oOydeHus. CoaepxaHue
oOpa3oBaHMs, COOTBETCTBYIOLLIEE IMPEAMETHBIM pe3yjbTaTaM OCBOEHUS
®denepanbHOil paboyeil MpOrpaMMBbl, paclpeiesi€HHbBIM 0 TofaM OOyYeHHS,
CTPYKTYPUPOBAHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
MPUHIUIIUAIBHBIM BOIIpOCcaM 0O0ydYaroluecs oOpaliajnch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHU30BAaTh OBJIAJICHUE TE€OMETPUUYECKUMH TMOHATHSIMU U
HaBbIKaMH TOCJEAO0BAaTEIbHO U TOCTYIMATENbHO, C COOJIOACHHEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAaHHUA BKJIIOYAaTh B OOILIYI0 CHUCTEMY
r€OMETPUYECKUX MPEACTABICHUI 00ydarouuxcs, paciuupsis U yriiyousss e€,
0o0pa3ysi MpOYHbIE MHOKECTBEHHbIE CBA3H.

[lepexon kK U3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus i guddepeHmmanuu  00ydeHUSs, TOCTPOCHUS
WHIUBUIyAIBHBIX 00pa30BaTEIbHBIX TMPOrpaMM, OOecTHeunuTh yriayOn€HHOe
U3Y4YEHHE T€OMETPHUH KaK COCTaBJsitolel yueOHoro npeamera «MaTemaTukay;



IIOATOTOBUTD 06yqa10m1/1xc;1 K HOPOAOJDKCHHIO HM3YUYCHUS MATCMATHUKHU C

yaéToM BBIOOpa Oyayrel mpodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEKITY
001mMM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wm3yuenue ydeOHoro kypca «l'eoMeTpus» Ha YIIIyOJIEHHOM YPOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Heaeno), B 11 kinacce —
102 gaca (3 yaca B HezieNIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHoe pacnosniokeHHe NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuielibHble W CKpenMBaronmecs npsmble. [Ipu3Haku CKpemmBarOmMnXCs
npsaMbix. [lapajienpHOCTP MHpsAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
MapajulesibHble MpPsSMbIE B IPOCTPAHCTBE, MNAPAUICIBHOCTh TPEX IMPSAMBIX,
MapaJuIeIbHOCTh MPSAMOW M IUIOCKOCTH. [lapamnenpHoe W LEHTpalbHOE
IPOEKTUPOBaHUE, n300paxeHue ¢uryp. OCHOBHbIE CBOMCTBA MapalIeIbHOTO
npoekTupoBanus. M3o0paxkenue ¢uryp B MapauiebHON MPOEKIUU. YTJIbI C
COHAIIPABJICHHBIMU CTOPOHAMM, YrOoj MEXAY NpsIMBIMU B IPOCTPAHCTBE.
[lapannenbHOCTP  IJIOCKOCTEW:  MAapaJUIEIbHBIE  IIJIOCKOCTH,  CBOWCTBA
napajuieldbHbIX IUIOCKOCTe. [lpocrelilme NpoCTpaHCTBEHHbIE (QUIYpPHI Ha
IIJIOCKOCTU: TETPaA3p, apalIeIeuIIe]l, IOCTPOCHUE CEYCHU M.

[lepnieHIUKYISAPHOCTD NPSAMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE ITPSAMBIE
B IPOCTPAHCTBE, NMPSAMBIC NApaJUIeIIbHbIE U NEPIEHAUKYISPHBIE K IIOCKOCTH,
MPU3HAK NEPNEHAUKYISAPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpeMa O MPSAMOU
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronansHOE IIPOEKTUPOBAHMUE.
IleprieHIMKYIISp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSIHUE
OT TNpAMOM 1O  IUIOCKOCTH, MPOEKUus (QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISIPHOCTU JBYX
IockocTer. Teopema o TpEX NEPIECHANKYISAPAX.

VYTrabl B IPOCTPAHCTBE: YIOJI MEXKAY MPAMOM U IJIOCKOCTBIO, IBYTPAaHHBIN
YTOJI, IMHEWHBIN YTOJI IBYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIbI.
CBoiicTBa IJIOCKUX YIJIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
IBYI'PAHHBIX YTJIOB TPEXTPAHHOTO yIya. TeopeMbl KOCHHYCOB W CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Bubl MHOTOrpaHHUKOB, pa3BEpTKa MHOrOrpaHHukKa. [Ipusma: n-yromapHas
npu3Ma, rpsiMas 1 HaKJIOHHAsi TPU3Mbl, OOKOBasi ¥ MOJIHASI TOBEPXHOCTH TPU3MBI.
[Tapannenenunen, nOpsAMOYTOJIbBHBIA —MapajulelienuIle]] W €ro CBOMCTBA.
Kparuaiiiune mnyTd Ha MOBEpXHOCTM MHOTOrpaHHUKa. Teopema Ounepa.
[IpoctpanctBennas teopema [ludaropa. [Mupamuaa: Nn-yronpHas mnupammuna,



npaBuUibHAsl U yceu€HHasd nupamuabl. CBoilcTBa pédep M OOKOBBIX TIpaHEi
MpaBUIbHON nupaMujibl. [IpaBUiIbHBIE MHOTOTPaHHUKH: MPABWIbHAS MpU3Ma U
paBWIbHAs MUPAMMIA, NPABUIbHAS TPEYrojbHAs NUpamMuAa U IPaBUIIBHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBUIIbHBIX MHOTOIPAHHUKAX: OKTadp,
TOOJEKa’AP U UKOCADP.

Boeluucienre 3I€MEHTOB MHOTOIPAHHHMKOB: pPEOpa, AMArOHAIM, YTJIBI.
[Inomanps GOKOBON NMOBEPXHOCTUM M MOJIHOM MOBEPXHOCTU MHPSIMOW IMPU3MBL,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSAMON MPU3MBI.
[Inomanps OOKOBOW MOBEPXHOCTH M TIOBEPXHOCTH IPAaBWIBHOM MNHpaMUBbI,
Teopema O IUIOLIAAN YCEUEHHOW MUPaMU/IBL.

CummeTpuss B TOPOCTPAHCTBE. OJIEMEHTbl CUMMETPUM IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHsl B IPAaBUIBHOM MHOI'OIPAHHHUKE: CHMMETPHS
napaJIeJIeNNIe1a, CUMMETPUS MPABUJIBHBIX IPU3M, CUMMETPHUs IPaBUIbHOU
MApPaMUJIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBbl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W IPOTHUBOIIOIOKHO
HaIlpaBJICHHBIC BEKTOpPHl. PaBeHCTBO BEKTOpPOB. JIEWCTBUS C BEKTOPaMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKECHHE
BeKTOpa Ha 4ucio. CBOWCTBA CJIOKEHUS BEKTOPOB. (CBOWMCTBA YMHOKEHHS
BeKTOpa Ha uyucio. IloHsatme  KoMILlaHapHble  BEKTOpbl.  [Ipu3Hak
KOMIUJIAHAPHOCTU TPEX BeKTOpoB. lIpaBwio mapamienenunena. Teopema o
Pa3IOKEHUH BEKTOpA MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsMoyronbsHas
cucteMa KoopAuHAaT B mpocTpaHcTBe. KoopauHatel BekTopa. CBA3b MEXKIY
KOOpJIMHATaAMH BEKTOpa M KOOPAMHATAMHM TOYEK. YTOJI MEXKAY BEKTOpaMmHu.
CkansipHO€ IpON3BEACHUE BEKTOPOB.

11 KITACC

Tesa Bpamienus

IloHATHA: LWIMHApPHUYECKAs IIOBEPXHOCTb, KOHWYECKass IIOBEPXHOCTb,
chepuueckas MOBEPXHOCTh, OOpasyrolue MoBepxHocTe. Tena BpaieHus:
UWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3zaumHoe pacnonoxeHue
chepsl M TUIOCKOCTH, KacaTelbHash MIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus1 Ha TIocKocTH. Pa3BépTka nmunmuapa u konyca. Cummerpus chepsl u
mapa.

O6bEéMm. OcHoBHbIE cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
IPSIMOYTOJILHOTO TMapajiiesenumnena u ciaeActBus u3 He€. OO0bEéM mpsMoil u



HAKJIOHHOW MPU3MBI, IIUTHH]IPA, MUPaMUJILI 1 KoHyca. O0BEM 11apa u mapoBoro
CErMEHTA.

KomOuHanuu Ten BpallleHus U MHOTOrpaHHHUKOB. [Ipu3ma, BrucaHHas B
WINHAP, omnucaHHas okoso uuiuHApa. I[lepeceuenue chepbl u mapa ¢
riockocTeio. Kacanue mapa u cdepsl miockocTbio. [IoHsATHE MHOTOTpaHHUKA,
OMHUCAaHHOTO OKOJO cdepbl, cepbl, BIUCAHHON B MHOTOTPAHHUK WU TEJO
BpAaLlCHHUS.

[Tno1maas MOBEpXHOCTH IWJIMH/IPA, KOHYCA, IJI0Maab cPepbl U e€ yacTeil.
[Tonobue B mpoctpancTtBe. OTHOIIEHHE OOBEMOB, IUIOMIAJICH IMOBEPXHOCTEH
nono0HeIX ¢uryp. IIpeoOpazoBanue nonodbusi, romoreTusd. Pemenue 3agad Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTtpoeHne ceyeHWii MHOTOTPAHHUKOB M TEJl BpALUCHMS: CEUYCHHS
munHApa (MapauiebHO W MEPIEeHIUKYJISIPHO OCH), CEUCHUsS KOHyca
(mapanienbHblE OCHOBAHUIO M MPOXOJAIIME Yepe3 BEPIIMHY), CEYEHHUs Iuapa,
METOAbl TOCTPOEHUSI CEUYEHUW: METOJ  CIIEIOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METOJ IEPEHOCA CEKYLIEHN TIIIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mnpoctpaHcTBe. Omnepanuu Haja BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpPOB. CBOWCTBAa BEKTOPHOIO yMHOXeHHUs. IIpsmoyrosbHas
cucTeMa KOOpIMHAT B mpocTtpaHcTBe. KoopauHaTel BekTtOopa. PasnoxkeHwue
BekTOopa 10 ©Oasucy. KoopauHaTHO-BEKTOpHBIH METOA MpU  pEUICHUU
FeOMETPUYECKUX 3a]1a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBixkeHus: mpoctpancTBa. OtoOpaxkeHus. J[BuxeHus U paBeHCTBO GUTYP.
OOGuue cBoiicTBa ABMXKEHMM. Buabl NBWXKEHUN: TapauiesIbHbIA TEpPEeHocC,
LECHTPpAJIIbHAs CUMMETPHS, 3€pKalbHAasi CUMMETPHS, OBOPOT BOKPYT IIPSMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MTO3UITUH 00YJAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBCHHOTO WICHA POCCHUHCKOTO OOIIEeCTBa, MPEICTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SBICHHM,
IpoLeayp TPaKIaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI U APYroe), yYMEHHE
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMU HMHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMUA U HA3HAYECHUEM;

2) naTpuoTU4ecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS
K MPOUUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHOE OTHOILICHHUE
K JOCTHKCHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, UCMOJIb30BAHUE ATUX JOCTIKCHUN B APYrUX HayKaX, TEXHOJIOTHSX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHHE JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKH W
NEATEIIbHOCThIO YYEHOrO, OCO3HAHUWE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYHMBOTO Oy IyIIIEro;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTEMAaTHYECKHWE 3HAHUS B
MHTEpecax 3710pOBOIo U 0€30MmacHOro 00pas3a >KM3HU, OTBETCTBEHHOE OTHOILICHHE
K CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAaHKE, COATAHCUPOBAHHBIN PEKUM 3aHSATUN U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTb), busngeckoe
COBEPIIICHCTBOBAHKE npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JeSATEIHbHOCTHIO;

6) TpynoBoe BocniuTaHue:



FOTOBHOCTh K TPYAYy, OCO3HAHUE IIEHHOCTH TPYAOJIOOUSI, MHTEPEC K
pasnuyHbiM  chepaM  TPO(PECCHOHATBLHON  ACATENHHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ NPUIOKCHHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeit mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KM3HCHHBIC IIIaHBI,
TOTOBHOCTh M  CIOCOOHOCTP K  MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO Ha TMPOTSHKCHUH BCEH J>KM3HU, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUUECKUX 3aJ1ad MaTeMaTHYCCKON HAIPaBICHHOCTH;

7) 3K0JI0OTHYeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh JKOJOTHUYECKOM KYJIbTYphl, NOHUMAHHUE BIUSHHS
COIIMAJIbHO-D)KOHOMHUYECKUX  MPOLIECCOB HA  COCTOSIHUE MPUPOJAHOU H
COIIMAJILHOM CpeJbl, OCO3HaHUE TIJIO0ATBHOIO XapakTepa 3KOJIOTHUYECKUX
npo0JieM, OpHEeHTAIMs Ha MPUMEHEHHUE MaTeMaTHYCCKUX 3HAHUHN ISl pelIeHUs
3a/1a4 B 00JIaCTH OKPYIKAIOIIECH cpe/ibl, INIAaHUPOBAHKE MTOCTYIIKOB 1 OLICHKU MX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsA HAyKM M OOINECTBEHHOW MPAKTHKH, ITOHUMAaHHE
MaTeMaTHYECKOW HAyKHW Kak c(epbl YeIOBEUECKON MeATeIIbHOCTH, ATAloOB €&
pa3BUTUSI M 3HAYMMOCTH JJISl Pa3BUTUS I[MBWIMU3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUK U MaTEMaTHYECKON KyJIbTYpOH Kak CPEeJCTBOM IO3HAHHUSI MHUPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYIO M MCCIEIOBATEIbCKYIO JI€STEIbHOCTh
WHJIMBU]IyaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

Bba3oBbie jornueckue aeiicTBUA:

BBISIBIISITh M XapaKTE€PU30BATh CYIIECTBEHHBIE TPU3HAKH MATEMaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHHH MEXIy TMOHATUAMH, (HOPMYIHPOBATH
OnpeaeIeHUs HOHSTHH, yCTaHABJIMBATh CYILIECTBEHHBIN IIPU3HAK
KJacCU(PUKaUMKA, OCHOBAaHMS JUIsi OOOOLIEHUST M CpPAaBHEHHsS, KpPUTEPUU
IPOBOJUMOTIO aHAJIN3a;

BOCIPUHUMATh, (OPMYIUPOBATH U  MPeoOpa3oOBbIBaTh  CYKJICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISAITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpOTUBOpEYHs B PaKTax, JAHHBIX, HAOJIONICHUSIX U YTBEPKACHUSX, Mpejiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;



JIenaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

IPOBO/IUTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
yTBEpXKACHUN (TIpsIMBIE W OT TMPOTHBHOTO), BBICTpAaWBaTh apryMEHTAIIUIO,
MIPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHUS
Y BBIBOJIBL;

BBIOMpaTh CIIOCOO pemieHus yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEIICHHs, BBHIOMpATh HaWOoOJiee TMOAXOMANUH C  y4ETOM
CaMOCTOSITEIIHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTelbcKue 1eiicTBUS:

MCITOJIB30BaTh BOMPOCKHI KaK MCCIIENOBATEILCKHN WHCTPYMEHT ITO3HAHMSI,
dbopMynrpoBaTh  BONPOCHI, (GUKCUPYIOIIME MPOTUBOpEUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
MCCJIEIOBAaHKUE IO YCTAHOBIIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SIBJICHUSI, TIPOIIECCA, BHISBICHHUIO 3aBUCUMOCTEH MEKYy 0OHEKTaMU, SIBICHUSMH,
poLeccamy;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAONIONEHUs, MCCIEAOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKKe BBIIIBUTATh
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(OUIUTH HHPOPMAITNH, TAHHBIX, HEOOXOIMMBIX JIJIT OTBETA HA
BOIIPOC U JIJIA PEIICHUS 3a]1a4H;

BbIOMpaTh  MHGOPMAIMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh WM HMHTEPIPETUPOBATH HWH(POPMAITHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUS,

CTPYKTYPHPOBaTh HH(POPMAIIHIO, MMPEACTABIATh €€ B pa3IMUHbBIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS
Oo0menue:
BOCIIPMHUMATH U (POPMYJIUPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUSIMU
U LEJIIMHU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHHUS B



YCTHBIX U ITHCBMEHHBIX TEKCTAaxX, 1aBaTh MOSICHEHMS MO X0y PELICHMS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pPE3yJIbTAaT;

B XOJI€ OOCYKIEHMs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMON TEMBI,
npoOJieMbl, pelacMoW 3ajjaud, BBICKA3bIBATH HJEH, HALIEJICHHBIE HA IOUCK
pELIEHNs, COMOCTABIISATh CBOU CYXIEHUS C CYKICHHSIMHU IPYTUX Y4aCTHUKOB
auanora, 0OHapy>KMBaTh pa3nyie U CXOJCTBO MO3UIINI, B KOPPEKTHOU popme
(opMyIHMpPOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

OPEACTABIATh  pe3yJbTaTbl  pEIICHHS  3aJa4d,  JKCIEPUMEHTAa,
UCCIIEIOBAHUsI, MIPOEKTA, CaMOCTOSTENbHO BbIOMpaTh (pOpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTALUN U 0COOCHHOCTEN ayTUTOPUH.

PeryasiTuBHbIC YHUBeEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIAThH IUIAH, AJITOPUTM PEIICHUS 3a]la4u, BHIOUPATh CIIOCO0 pelIeHus
C y4Y€TOM HMEIOIIUXCI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTHUPOBaTh M KOPPEKTHUPOBATh BapUAHThl PEUICHUNA C YYETOM HOBOWU
uHbopMaIuu.

CaMOKOHTPOJIb, SJMOUMOHAIbHBIN UHTEJJIEKT:

BJIaJICTh HABBIKAMM  TO3HABATEIBHON peduiekcuM KakK OCO3HaHUS
COBEpIIAEMBIX JEHCTBHI U MBICIIUTEIIBHBIX POLECCOB, UX PE3YJIHTATOB, BIIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpoliecca M pe3ysibTara PEIIeHUs
MaTeMaTHUYECKOM 3aJ1auH;

MPEBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBHUSM, OOBSICHATH
MPUYUHBI  JIOCTIKEHHUS WIM HEIOCTHIXKEHHS Ppe3yJIbTaTOB JICSITEIBHOCTH,
HaXOJUTh OIMMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MOHUMATh U UCIIOIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHAUBUIyaIbHON
paboThl TpU peHIeHUH YYeOHBIX 3aJad, MPUHUMATH IIeJIb COBMECTHOMN
NeATEeIbHOCTH, TUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHON pabOThI, paclpeiesiaTh
BUJIbI paboOT, JOrOBapUBaThCA, OOCYXKIaTh MPOIECC W Pe3ynbTaT padoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOMIEN;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKaeHusI, 0OMEH MHEHH,
«MO3TOBbIE IITYpPMbl» W WHBIC), BBINOJHATH CBOK YacTh pabOThl H
KOOPJAWUHUPOBATh CBOW JACHCTBUS C JIPYTMMHU YICHAMH KOMaH]IbI, OIICHUBATh



KauyeCTBO CBOETO BKJIaJa B OOIIHI MPOAYKT MO KPUTEPUSIM, CHOpMyTHMpOBAaHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOJHO OMEpUPOBAaTH OCHOBHBIMH TOHATHUSMU CTEPEOMETPHUU TIPU
pEIIeHNH 3a71a4 U MPOBEACHUH MaTeMaTHYECKIX PACCYKICHUH;
MPUMEHSTHh AKCUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MIPU PEIICHUN
reOMETPUYECKUX 33]1aY;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE MPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOMIHO OMEepUpOBaTh MOHSATHSIMH, CBS3aHHBIMH C YIJIaMd B
OPOCTPAHCTBE: MEXAY NPSAMBIMH B MPOCTPAHCTBE, MEXKIY NPSAMOM U
IUIOCKOCTBIO;

CBOOO/IHO ONEPUPOBAThH MOHATUSAMH, CBA3aHHBIMH C MHOTOTpaHHUKaMU;
cBOOOMHO pacro3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHUKOB (TpU3MA,
nvpamua, NpsMOYyroJIbHBINA Mapajuiesenumen, Kyo);
KJacCU(PUIMPOBAaTh MHOTOTPAHHUKH, BBIOMpas OCHOBAHMS  JJIs
KJIacCU(pUKaLUY;

CBOOOMHO OMEpUPOBATh MOHITHSIMH, CBSI3AHHBIMH C CEUCHUEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BBITIONHATh ~ TMapajulelbHOE,  LEHTpPAJbHOE W OPTOTOHAIBHOE
IPOEKTUPOBaHUE GUTYD Ha TIOCKOCTh, BHIMOIHATH U300pakeHUs puryp
Ha IJIOCKOCTH;

CTPOUTH CEYECHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METO/IaMH, BBITIOIHSTh
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MMPOCTHIX 00BbEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHHU3Y;

BBIUMCIIATh IJIOIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nUpamMmua), TEOMETPUUIECKUX TeJN ¢ TpUMEHEHuEM hopMy;

CBOOOMHO OMEpUPOBATh TOHATHSIMHU: CHMMETPHUS B MPOCTPAHCTBE,
IEHTP, OCh M TUIOCKOCTh CHUMMETPUH, LEHTP, OChb M IIJIOCKOCTh
CUMMETPHUU (UTYPHI;

CcBOOOZHO ONEPUPOBATh MOHATUSIMH, COOTBETCTBYIOLUIUMHU BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

BBITIOJTHATH ICHCTBUS Ha/l BEKTOPaMH;

pemarh 3aJaydl Ha J0Ka3aTeIbCTBO MATEeMATHUECKUX OTHOIICHUW U
HAXO0X/IEHUE T€OMETPUUECKUX BEJIMYUH, TIPUMEHSS U3BECTHBIE METO/IbI



[P PElICHUH MAaTeMAaTHYECKUX 3a]ad IOBBIIIEHHOTO W BBICOKOIO
YPOBHSI CII0O)KHOCTH;

OPUMEHSTh MPOCTEHIINE MPOrPaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBI TMPH PEIICHUU CTEPEOMETPUUECKUX
3azay;

U3BIIEKAaTh, MPeoOpa3oBbIBATh M WHTEPIPETHPOBATH HMHEGOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
YyepTeKax U pUCyHKax;

OPUMEHSTh T[OJYyYCHHBIE 3HAHUS Ha MPAKTUKE: CpaBHUBaTh W
aHAJIM3UPOBATh PEATbHBIE CUTYallu!, IPUMEHSATh U3YUCHHBIC TOHATHUS B
mpolecce TMOHWCKa PEIICHUs MaTeMaTUYecKd CHOopMyIHMpOoBaHHON
npo0JIeMbl, MOJEIUPOBATh PEAJbHbIE CUTYallMH Ha S3bIKE T'€OMETPUH,
UCCIIEI0BATh IIOCTPOEHHBIE MOJIeNIN C VICIIOJIB30BAaHUEM
r€OMETPUYECKUX TMOHATUH W TEopeM, alrmapara aireopbl, pelarb
MPAaKTUYECKHUE 33/1a4d, CBS3aHHBIE C HAXOXJICHHEM TI€OMETPHYECKHUX
BEJINYMH;

UMETh NPEJCTaBICHUS 00 OCHOBHBIX ATalax pPa3BUTUS FEOMETPUU Kak
COCTaBHOH 4acTH (yHJaMEHTA Pa3BUTHUSI TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJHO ONEpPUPOBATh MOHATUSAMU, CBSI3aHHBIMU C LIUJIUHIAPHUYECKOM,
KOHMYECKOH U c(epudyeckoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOObI
HOJIy4YCHMUS;

ONEpUpOBaTh MOHATUSAMH, CBA3AHHBIMM C TEJaMU BpALICHUS:
HWIMHIIPOM, KOHYCOM, chepoit U mapom;

pacno3HaBaTh Tejla BpalleHus (UWIUMHApP, KOHYC, cepa W 1iap) u
OOBSACHATH CIIOCOOBI MOTYYEHHSI TEJ BPaLCHHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJI0KEHUE CPEPhI U MIOCKOCTH;
BBIYMCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB M TE€Jl BpAlLCHHUS,
00BEMBI U TUIOUIAM TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpalllCHMUS,
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOpPMYJT;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU, CBSI3aHHBIMU C KOMOMHAIIUSIMU TEJ
BpallleHUs 1 MHOTOTPaHHUKOB: MHOTOI'PAaHHUK, BIIUCAHHBINA B chepy u
OMMCaHHBINA OKOJIO chephl, chepa, BIIMCaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAaIlCHMUS;

BBIYMCIIAITH COOTHOLIEHUS MEXAY IUIOIAJsIMU TOBEPXHOCTEH U
00BEMaMH TTOJIOOHBIX TET;



n300paxkatb HU3ydaemble (UTYpHI, BBITOJHATH (BBIHOCHBIE) IIOCKUE
YepTEeXH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TeJl BpaIlICHUS;

U3BJIEKaTh, UHTEPIPETHUPOBATH M MPeoOpa3oBbIBATH HMHMOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONIEPALIMK HAJl BEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBON CUCTEME KOOPIMHAT;
pemiatb TE€OMETPUYECKHE 3aJayd Ha BBIYKMCICHHE YIJIOB MEXIY
NPSAMBIMU U TUIOCKOCTSIMHM, BBIUYHCIIEHUE PACCTOSHHM OT TOYKH M0
IUIOCKOCTH, B LIEJIOM, HA IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOAA
IIPU PEIICHUHU;

CBOOOJHO ONEPHUPOBATh IOHATUAMH, CBS3aHHBIMH C JBH)KEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUII;

BBINIOJIHATh HM300paXKEHUS] MHOTOIPAaHHUKOB M TEN BpallleHHs Mpu
NapaJJIeIbHOM IIEPEHOCE, LEHTPAJIbHOM CHUMMETPUH, 3E€pKaJIbHOU
CUMMETPUH, IPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus o 100Us;
CTPOUTH CEUECHUSI MHOTOI'PaHHUKOB U T€Jl BPALLIEHUS: CEUCHUSI HUINHAPA
(mapanienbHO W NEPHEHAMKYJISAPHO  OCH), CEYEHUs  KOHyca
(mapanienbHbIE OCHOBAHUIO U MPOXOAIINE Yepe3 BEPLIMHY), CEUCHUS
mapa;

UCIIOJIB30BaTh METOJABI IOCTPOCHHUS CEUYECHMI: METOX CIIEJOB, METOJ
BHYTPEHHETO IPOECKTUPOBAHMUSI, METO IEPEHOCA CEKYIIEH MIOCKOCTH;
JI0Ka3bIBATh FT€OMETPUUYECKHUE YTBEPIKICHHUS;

OPUMEHATh TeOMeTpruUecKre (DaKThl JIJIsl PEIICHUsI CTEPEOMETPUUECKUX
3a/1a4, MPEANnoararoliX HECKOJIBKO IIAroB PELICHMS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pemiaTh 3a/ladyd Ha JI0KAa3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHHHA M
HaXO0XKJEHUE T€OMETPUUYECKUX BEJIMYNH;

PUMEHSITh IpOrpaMMHBbIE CpelcTBa U AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PELIEHHH CTEPEOMETPUUECKUX
3azay;

OPUMEHSATh  TOJIyYeHHbIE 3HAHUST HA  MPaKTUKE: CpPaBHUBATb,
aHaIM3UpPOBaTh M OLIEHUBATh pEaJbHbIE CHUTYyallud, HOPUMEHATH
M3Y4YEHHBIE TIOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MTOMCKA PEIIEHUS
MaTeMaTHUeCcKu  CcHOpPMYIMpPOBAaHHOW  MTPOOJIEMbI, MOAEIUPOBATH
peanbHble CUTyalluu Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOEHHBIE



MOJENIA C HCHOJb30BAHUEM T'€OMETPUUYECKUX IMOHATUH U TEOPEM,
anmapara anreOpbl, pemiarb NPaKTHUYECKHE 3aJaud, CBSI3aHHBIE C
HAXO0XKIECHUEM T€OMETPUUECKUX BEJIIMYNH;

UMETh IPEJCTABICHUS 00 OCHOBHBIX ATalax pPa3BUTUS FE€OMETPUU Kak
COCTaBHOM YacTH (pyHIaMEHTA Pa3BUTHS TEXHOIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontpoaensie | IpaxTiiecikue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOE pacnosiokeHue NpsMbIX B 6 1
IPOCTPAHCTBE
3 [TapannenbHOCTh IPSAMBIX M IJIOCKOCTEH B 3
POCTPAHCTBE
4 HepneH):(mfynﬁpHocn. MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYribl ¥ paccTosHUS 16 1
MHororpanHuKu 7 1
BekTopsl B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIIHS 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 5 0

[MPOT'PAMME




11 KIIACC

KoanyectBo yacoB DJIEKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB M TeM Korrpomsisie | Mpakrmueckue (undposBbie)
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI pecypeni
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, O606IIICHI:IC " 15 1
CHCTEeMaTH3aIus 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
Tena BpamieHus 24 1
5 [Inomaay noBepxXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrkeHus 5 1
5 IToBTOpeHue, 06o6meHI:Ie u 17 5
cUcTeMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbBIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IpaBUJIa U300pAKEHUS Ha
PHCYHKE IIJIOCKOCTH, MapauieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHsATHS cTEpeoMeTpHH: TOUKA,
npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO.
OcHOBHBIE IpaBUJIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapaJlieIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsiTHA: epecekaronIuecs
MJIOCKOCTH, MEPECEKAOIINECs psiMast
U TUIOCKOCTb; MOJYIPOCTPAHCTBO

[TonsTus: MEepeCCKaronmeca
IJIOCKOCTH, IIEPECCKAOIUECCA MTpAMasi
U TNIOCKOCTB,; MMOJYIIPOCTPAHCTBO

MHororpanHuKH, H300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCcyIecTBYIOIINUX OObEKTOB




MHororpanHuKH, H300paKeHHe
NPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIINUX 0ObEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIC
ciaenctBus U3 Hux. CrocoObl 3a1aHus
MPSIMBIX U TIJIOCKOCTEH B
npoctpancTBe. O003HAYCHUS MTPSMBIX
M IIJIOCKOCTEH

10

N306paxkenue ceueHni nupaMuibl,
KyOa ¥ MpU3Mbl, KOTOPbIE IPOXOJAT
yepes ux péopa. M3obpaxenue
nepeceyeHust MoJIy4YeHHbIX
mockocrei. PackpammyBanue
MIOCTPOCHHBIX CEUYCHHI Pa3HBIMH
[[BETaMU

11

N300pakeHne ceueHni mupaMuibl,
KyOa ¥ MpU3Mbl, KOTOPbIE IPOXOJAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHU MOJTYICHHBIX
mockocreil. PackpammvBanue
MMOCTPOCHHBIX CeueHUit Ppa3sHbIMU
OBE€TaMH




12

N306pakenue ceueHni nupamMuipl,
Ky0a ¥ IPU3MBbI, KOTOPBIC TPOXOISAT
gyepes ux péopa. M3obpaxenue
nepecedeHusl MOTyYeHHbBIX
IJI0CKOoCcTel. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

13

N300pakeHre ceueHU MUpaMuibl,
Ky0a ¥ MPU3MbI, KOTOPbIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxeHue
HepeceueHMs MOJTy4YSHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CEYCHUN PA3HBIMU
[[BETaMHU

14

Merton cnenoB 11 TOCTPOEHUS
CEUYCHUN

15

Meton cneoB 1Sl TOCTPOEHUS
ceueHnii. CBOMCTBA nepecedeHnit
IPSIMBIX U IIJIOCKOCTEN

16

Merton cnenoB 1Sl TOCTPOEHUS
ceueHuii. CBolcTBa nepecevyeHuit
MPSIMBIX | MJIOCKOCTEH

17

ITocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM ToukaMm Ha pedpax.
Co3nanne BBIHOCHBIX YEPTEXKEN U
3aIKCh IIaroB MOCTPOEHUS




18

[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
CoztaHue BBIHOCHBIX YepTekel U
3aIKCh IIAroB MOCTPOCHHUS

19

[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3zniaHue BBIHOCHBIX YepTEKEN U
3aIKCh IIaroB MOCTPOCHHUS

20

IToctpoeHune ceuenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
CoztaHue BBIHOCHBIX YepTexel U
3aIMCh MIATrOB MIOCTPOCHUS

21

IToBTOpenue nnanumerpun: Teopema
0 MPOMOPIIMOHATBEHBIX OTPE3KAX.
[TonoOue TpeyrobHUKOB

22

IToBrOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHHMIX HA
BBIHOCHBIX 4yepTexax. Mcropus
pa3BUTHS TJITAHUMETPUHN U
CTEpEOMETPUH

23

KonTtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anmMHoe pacronoxxeHue npsMbIX B
npoctpancTBe. CKpenBaromuecs
npsMele. [Ipu3Haku cKkpenmBaomuxcs
npsaMeix. [lapaniensHble IpsMbIe B
IIPOCTPAHCTBE




25

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
NapaJuyIeIbHOM TaHHOM IPSIMOM,
MPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIllEeH Ha
JlaHHOU mpsimoit. JlemMma o
[IEPECEUCHUH NapaAJUIEIIbHBIX IPSIMBIX
IIJIOCKOCTBIO

26

[TapannenabHOCTh TpEX NPSIMBIX.
Teopema o TpEX MapalIeIbHBIX
npsmMeIix. Teopema o
CKPELIMBAIOIIMNXCS MPAMBIX

27

[TapannenbsHoe NPOEKTUPOBAHHUE.
OcHOBHBIE CBOWCTBA MapauIEIbHOTO
npoeKkTHpoBaHus. M3o0paxenue
pasHbIX (DUTYyp B mapasiesbHOMN
MPOEKIINN

28

IlenTpanbHas npoeKuusa. YTomI ¢
COHAIPABJICHHBIMA CTOPOHAMHU. YTOII
MEXIY NPSAMBIMU

29

3amayu Ha JOKA3aTeILCTBO U
HCCIeN0BaHuE, CBA3aHHBIE C
pacmoI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MPSAMOMN U
IJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
[apaJuIeJIbHOCTH NPSAMOU U




mwrockoctu. CBoiicTBa
MapauIeTbHOCTH MPSIMON U TUIOCKOCTH

31

['eomerpuueckue 3aaun Ha
BBIUMCJIEHHUE U JOKa3aTeNIbCTBO,
CBSI3aHHBIE C N1aPAJLIEIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

32

[TocTpoeHue ceueHus, TPOXOASILIETO
yepes NaHHYIO0 MPSAMYIO Ha YEPTEXKE U
MapajuIebHOTO IPYrod MPSMO.
Pacuér orHOIIEHUI

33

[TapamienpHas npoekuus,
IPUMEHEHHUE JJI IOCTPOEHUS CeUEHUN
KyOa u nmapauienenunena. CBoiicTea
napajuleJienunes1a u Ipu3Mbl

34

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 napajuieIbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
IIPOXOIALLEH Yepe3 TOUKY, HE
MIPUHAJIECKALLYIO JTaHHOU TIIOCKOCTH
U CJICJICTBUS U3 HEE

36

CaoiicTBa napajiCJIbHbIX IUIOCKOCTEI:
0 MMapaJuUICIIbHOCTHU IMPAMBIX
MEepeCCUCHUS IPU MEPCCCUCHUHN ABYX
napajiCJIbHBIX IIOCKOCTEM TpCTBCﬁ




37

CBolicTBa napasuieabHbIX INIOCKOCTEMN:
00 oTpe3Kax MnapajuieIbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEKy apaUIeIbHBIMUA
IUIOCKOCTSIMH; O MIEPECEYEHNUN NPSAMON
C IByMsl ITapajuleIbHbIMU
IUIOCKOCTSIMU

38

[ToBropenue: Teopema [ugaropa Ha
IJIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOIO
napaJjenenunesa

41

Brruucnenue ajiMH OTpE3KOB B Ky0Oe U
IPSIMOYTOJIBHOM IapajuIeyICIuIIe/ie

42

[IeprieHIMKYIAPHOCTD NPAMON U
mockocTy. [Ipru3nak
NEPHEHAUKYIISIPHOCTH IPSIMOMN U
IIJIOCKOCTH

43

[IepnieHAMKYIAPHOCTD NPAMON U
mockocty. [Ipru3nak
NEPHEHIUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

44

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOMH,
IIPOXOJSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U IEPIEHIUKYIIPHON K
IJIOCKOCTH




[IimockocTH U NepneHIUKYIIPHbIE UM

45 IpsIMbIE B MHOTOTPAaHHHUKAX

46 [110CcKOCTH U EPIEHIUKYIISIPHBIE UM
IpsIMbIE B MHOTOTPAaHHHUKAX
[leprienquKynAp ¥ HAKIOHHAS.

47 [TocTpoenue nepneHaNKyIsIpa U3
TOUYKH Ha MPSIMYIO
[eprienaAuKyIAp U HAKIOHHAS.

48 [TocTpoeHue neprneHuKysapa u3
TOUYKH Ha MIPSIMYIO

49 Teopema 0 TpEX nMepHEeHAUKYISIPax
(mpsimast 1 oOpatHas)

50 Teopema o TpEX nepHeHAUKYIApax
(mpsimast 1 oOpartHas)

51 VYron Mexy CKpelBarouMuUcs
IPSIMBIMU
[Touck nepreHUKYIIPHBIX MPSIMBIX C

52 MIOMOIIBIO TIEPTICHTUK YIS PHBIX
IIJIOCKOCTEMN

53 OproroHaiabHOE MPOESKTUPOBAHHE
[TocTpoenue ceuenuii Kyda, MpU3MBI,

54 MPABUIILHOM MUPAMUJIBI C IOMOIIBIO
OPTOTOHAIBHOM MPOEKITUH
[Toctpoenue ceuenuii kyba, mpU3MBbI,

55 MPABUIILHOM MUPAMUJIBI C IOMOIIBIO

opTor OHaJIBLHOM MMpOCKINU




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO I10cKOCTH. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKAX

S7

[Ipu3Hak nepneHauKyJIsIpHOCTH
IIPSAIMOM U INIOCKOCTHU KaK CJIEJICTBHE
CUMMETpUU

58

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

59

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

60

CriocoObI ONyCTUTh MEPIICHAUKYIISPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

61

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Konrponbnas pabdora "B3anmuoe
PacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEN
B IIpOCTpaHcTBe"

63

HOBTOpCHI/IeZ YroJa Mexay npsMbIMH
Ha INIOCKOCTHU, TPUTOHOMETPUSA B
IMPOU3BOJIBHOM TPCYT'OJIbHUKE,
T€OpEeMa KOCUHYCOB

64

[loBTOpEHME: Yroa Mexay
CKPELIMBAIOIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE




65

I'eomeTprueckrie METObI BBIYUCICHUS
yrila MeXAy HpsSIMBIMU B
MHOT'OI'PAaHHHUKAX

66

JIByrpanssiii yroa. CBoicTBO
JMHENHBIX YTJIOB IBYTPAHHOIO yIja

67

[TepnenauKyIsIpHBIE TUIOCKOCTH.
CBoiicTBa B3aUMHO
NEPIEeHIUKYISIPHBIX MIIOCKOCTEN

68

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMOi
nepecedeHus IByX MI0CKOCTe
NEPIEeHIUKYISIPHBIX TPEThei
IJIOCKOCTH

69

[TpstMOyTONBHBIN MapaieNenumne];
Ky0; U3MepeHus, CBOMCTBa
MPSIMOYTOJIBHOTO MapasuielienuIeia

70

Teopema 0 AuaroHanu
MPSIMOYTOJIBHOTO MapajlieNenuiena u
CIeICTBHUE U3 HEE

71

CrepeomeTpuuecKue 1 MPUKIIaTHbIC
3aJ1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKpEIIMBAIOIINECS
HpS[MI)Ie, napannenLHLIe IIJIOCKOCTHU B
CTaHJIapT HBIX MHOFOFpaHHI/IKaX




73

[Tapa mapayenpHbIX IJIOCKOCTEN Ha
CKpPCIIUBAOIINXCA IPAMBIX,
paccrosiHue Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

Paccrosinre OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

75

Boruncnenue pacCTosHAN MEXIy
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYIIIPHON
IUIOCKOCTH

76

TpéxrpaHHblii yroi, HEPaBEHCTBA AJIs
TpeXTrpaHHbIX yriaoB. Teopema
[Mudaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUIs TPEXTPAHHOIO yIiIa

77

DneMeHTHI chepuuecKoil reOMEeTPUH:
reo/Ie3n4YeCcKre JTMHUHU Ha 3eMIie

78

KonrponbHas padora "Yrisl u
paccrosiHus"

79

Cucremaru3anus 3HaHHUH
"MHOTOrpaHHHUK U €ro 3J1eMeHTHI"

80

ITupamuga. Buasl nupamu.
[IpaBunpHas nupamuaa

81

IIpusma. IIpsamas u HakIOHHAs
npusMsl. [IpaBunbHas npusma




[Ipssmoit napainenenunen,

82 IPSIMOYTOJIBHBIN NapajuieienuIe, 1
KyO

83 Brimykisie MHOTOTpanHuKkd. Teopema 1
Ditnepa
Breinykibie MHOTOrpaHHUKHU. Teopema

84 Oitnepa. [IpaBunbHbIe 1 1
NOJTYIIPAaBUIIbHBIC MHOTOTPAHHUKHU

85 KonrponbHas padora 1
"MHororpaHHuku"

86 [TonsTne BeKTOpa Ha MIIOCKOCTH U B 1
POCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenureaa 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Pasnoxxenne BekTopa 1mo 6azucy Tpéx

91 BEKTOPOB, HE JIS)KAIIUX B OJHOU 1
TUIOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1

03 Brruucnenue yria Mexy BEKTOpaMu 1
B IIPOCTPAHCTBE

94 [Ipocreiitme 3aga4u ¢ BEKTOpaMH

95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu

96 [Ipocreiitme 3aga4u ¢ BEKTOpaMH




97 [Ipocreiimme 3agaum ¢ BEKTOpaMu 1

08 O6o6uvleHI/Ie U CUCTEMAaTU3aLMs 1
3HaHU

99 0606LEI€HI/IC U CHCTEMAaTH3aIUS 1
3HaHU

100 Hrorosast KoHTpoOJIbHAS paboTa

101 HroroBast KoHTpoIbHAs paboTa

102 O6OGI£IGHI/I€ Y CHCTEMAaTHU3AINS 1
3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabneie | IlpakTuueckue
n/n Bceero u3yyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
[ToBTOopenue TeMbl "KoopanHaTel
1 BEKTOpPA Ha MJIOCKOCTH U B 1
npocrtpaHctae"
2 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
[ToBTOpeHue Temsl "Borunicienue
3 yria MeXJy BEKTOpaMH B 1
npoctpaHcTae"
[ToBTOpeHue TeMsl "YpaBHeHHE
4 MPSIMOM, IPOXOSIIEN Yepes3 ABe 1
TOYKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
5 VYpaBHEHHE MIIOCKOCTH, HOPMaJb, 1
ypaBHEHUE TIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
8 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
MpOTrpaMMHUPOBAHUE
9 JInneliHbIe HEPABEHCTBA, JINHEWHOE 1
MporpaMMHUpPOBaHUE




AHaJIUTUYECKHE METO/IbI pacuéTa

10 yria MeXIy IpsIMbIMU B
MHOTOTpaHHUKAX
AHaJIUTUYECKHE METO/IbI pacuéTa

11 yrila MexAy IJIOCKOCTSIMU B
MHOTOTpaHHUKAX

12 dopmyna pacCTOSHUS OT TOUKH JI0
IIJIOCKOCTH B KOOPJIMHATAX

13 Haxoxpaenue paccTosiHuil OT TOYKU
710 TJIOCKOCTH B KyOe
Haxoxnenne paccTossHUM OT TOUKH

14 JI0 TUTOCKOCTH B ITPaBUIILHOM
nupamue

15 KonTponbnas padbora
"AHanutuyeckas reomeTpus”

16 CeueHust MHOTOIpaHHUKOB:
CTaHJIAPTHBIE MHOTOTPAHHUKH

17 CeueHrst MHOTOTPAHHUKOB: METO/T
CIIEJIOB
CeueHnsi MHOTOTPaHHUKOB:

18 CTaHJapTHbIE TIOCKOCTH,
MepecevyeHus NPsIMbIX U MIOCKOCTEH

19 [TapannensHbIe MPSIMBIC U TIFIOCKOCTH:
napajuieNIbHbIe CeYeHUS

20 [TapannensHbIe MPSIMBIC U TITIOCKOCTH:

pacy€r OTHOUIEHUI




21

[TapannenpHbIe IPSMBIE U TNIOCKOCTH:
YTJIBI MEXK1Y CKPEIIUBAOIIMMUCS
MPSAMBIMHA

22

[lepnenquKyIsipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE apbl
MEPIEHIUKYISIPHBIX IUIOCKOCTEN U
IPSIMBIX, CHAMMETPUH
MHOI'OTPaHHUKOB

23

[IepnenquKymsipHbIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYISIPAX

24

[IepnenquKymsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHHUKAX

25

[ToBTOpEeHMeE: mIomaIN
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUIS
TJI01A e, COOOpaKEHUSI TIOT00MS

26

[ToBTOpEeHMeE: MmIoMAIH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
101 e, COOOPaKEeHUSI TTOT00MS

27

[ToBTOpEeHMe: mIomaIH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
Ioaaen, cooopaxeHust moa00us

28

[Imomaau ceyeHnii MHOTOrPaHHUKOB:
TUIOIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs MOI00us




29

[Tnomanu ce4eHuii MHOTOTPAaHHUKOB:
TUTOIIAH [TOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs MOT00MS

30

Konrponsnas pabdora "[loBropenue:
MHOTOTPAaHHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaJuleenunesaa

32

3anauu 06 ynBoeHUHU KyOa, 0
KBaj[paType Ky0a; O TPHCEKLUH yriia

33

CrepeomeTpuueckue 3a1auH,
CBsI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOTO MapajuieyIeuIe/ia

34

[TpuknanHbIe 3a1a49M, CBSI3aHHBIC C
BBEIUMCIIEHHUEM 00BEMA
MPSIMOYTOJIBHOTO TIapaJuieNenuneia

35

OO6BbEM IpsIMON TPU3MBI

36

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
MPSIMOM TIPU3MBI

37

[TpuknaaHble 3a1a4u, CBSI3aHHbIE C
00BEMOM MPSIMOM MPU3MBI

38

Borancierne 066EMOB TEI ©
TIOMOIIBIO OMTPEEITIEHHOTO
uHTerpaiga. O6bEM HaKIIOHHOM
MIPU3MBI




39

Brruncnenmne o0bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpana. O6bEM NUpaMu/Ibl

40

dopmyina 00bEMa MUpaMUIbL.
OTtHomeHne 00bEMOB TUPAMHUJL C
00IIKM yTiIoM

41

dopmyna 00bEMa MUPaMUIBL.
OTHO1IEHNE 00HEMOB MTUPAMUJL C
O0IIKM YTiIoM

42

CrepeomeTpuyecKue 3a1auu,
CBsI3aHHBIE ¢ 00BEMAaMU HAKJIOHHOUN
MIPU3MBI

43

CTepeOMeTpI/I‘{CCKHe 3aJa4u,
CBsI3aHHBIE C 00BEMaMU IMUpaMUu bl

44

[IpukiiagHele 3aga4u 10 TEME
"O0BEMBI TeNn'", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM MTUPAMHU/TBI

46

[Ipumenenne 00bEMOB. Bruncienue
paccTosHUSA A0 IUNIOCKOCTH

47

Konrtponsnas padora "O0béM
MHOrOrpaHHHuKa"




48

Hunmaapryeckas NOBEPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
IIOBEPXHOCTH

49

unuuap. [psamoi kpyrosou
nunuHAp. [nomans noBepxHocTH
LUAJIMHIPA

50

KoHnuueckas oBEpXHOCTb,
o0pa3yroIre KOHUIeCKOn
nosepxHoctu. Konyc

51

Ceuenne KOHYCa IJIOCKOCTBIO,
HapaHHCHLHOﬁ IIJIOCKOCTH OCHOBAHUA

52

VYceuénnblil konyc. M300paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53

[Tnomanp 60KOBOM OBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJbCTBO U BEIUMCIICHHE,
MOCTPOEHUEM CEUCHUH IUIIMHIIPA,
KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEUEHUHN UINHAPA,
KOHYyca




57

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

58

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. By u n3obpaxenue
mapa

61

Ilepecedenue cdepsl U mapa ¢
tockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bun 1 n3o0pakenue
mapa

62

VYpasaenue chepsl. [Lnomans chepbl
U €€ yacreu

63

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

65

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTebCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEPOH U MapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO




HpI/IKJIaI[HHe 3aga4u, CBA3aHHBIC CO

66 .
cdepoit u mapom
[ToBTOpEHME: OKPYKHOCTH Ha

67 IJIOCKOCTH, BEIYMCIICHUS B
OKPY>XKHOCTH, CTaHJapTHBIC TTO100US

68 Paznnunbie KOMOMHAIIUN TEIT
BpaIleHUsI 1 MHOTOIPAaHHUKOB

69 3agaun 1o Teme "Tena u
MOBEPXHOCTH BpalieHus"

70 3agaum 1o Teme "Tena u
MIOBEPXHOCTHU BpaleHus"

71 Kontponbnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

79 O06beM mummHapa. Teopema 00
00BEME MPSAMOTO MUIUHAPA
Brruucnenne o0bEMOB TeI ¢

73 MIOMOIIIBIO ONPEIETEHHOTO
unTerpana. O6bEéM KoHyca

74 ITnomiaau 60KOBOH M MOJHON
MOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3a1auH,

75 CBSI3aHHBIE C BEIYHCIIEHUEM 00HEMOB
IUJTUHIpPA, KOHYCa
[IpukanHble 3a1a4u MO TEME

76 "O06bEMBI U IIIOIIAN TOBEPXHOCTEM

n

TEI




77

OO0BEM 1Iapa H MAPOBOTr0 CEKTOPA.
Teopema 06 00béme trapa. [lnomans
cdepsl. CTepeoMeTprUSCKHE 33/1a4H,
CBSI3aHHBIE C BBIYMCIICHUEM 00bEMOB
11apa, mapoBOro CerMeHTa u
IIAPOBOTO CEKTOPa

78

[Ipukitagueie 3aga4u 10 TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM I11apa U TJIOMIAIBI0 CHEPHI.
CooTHOIIEHHS MEX Y TUIOIAIIMU
MMOBEPXHOCTEH U 00bEMaMHK
MOAOOHBIX TEJ

79

[TooOHbIE TEa B IPOCTPAHCTRBE.
N3menenne o0bEéMa 1pu o 100mm.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BEIUUCIIEHHEM 00BHEMOB
TeJ | IJIOMIAIeH TOBEPXHOCTEH

80

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

Ten"

81

JIBM>KEHUSI IPOCTPAHCTBA.
OTtobpaxenus. [IBmwxeHus u
paBeHcTBO (puryp. Ob6urue cBoiicTa
IBUKCHUHU

82

Buael n1BukeHMi: napaieIbHbII
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,




3epKaJIbHasi CAMMETPHS, IIOBOPOT
BOKPYT IIPSIMOM

83

[IpeobpazoBanus nomodus. [psmas u
cdepa Diinepa

84

FCOMeTpI/I‘leCKI/IC 3aJa4u Ha
IIPUMEHCHUC IBUXCHUS

85

Kontponbnas padota "Bektops! B
npocrtpaHctae"

86

O6o061matomiee nosropenue 11
MOHSATUN U METOJIOB Kypca T€OMETpUH
10-11 xmaccoB, cucTreMaTH3aIus
3HaHuii: "[lapaiienbHOCTh TPSIMBIX U
IJTIOCKOCTEH B IpoCTpaHCcTBE"

87

O6o061matomiee nosropenue 11
MOHATUH U METOOB Kypca reOMeTpUH
10-11 knaccoB, cUCTeMaTH3ALHS
3HaHUM: "BekTopsl B mpocTpaHCcTBE"

88

O6o0maromee mosropenue 11
MOHATUH U METOIOB Kypca reOMeTpUH
10-11 knaccoB, cUCTeMaTH3ALHS
3HaHuM: "BekTopsl B npocTpaHcTBE"

89

O6o61matomee nopropenue 11
MOHATUH U METOOB Kypca reOMeTpUHr
10-11 kmaccoB, cucTeMaTH3aIns
3HaHuil: "O0beM MHOTOTpaHHUKA"




90

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca reOMETPUU
10-11 kmaccoB, cucTreMaTH3aIns
3HaHuit: "O0beM MHOTOrpaHHUKA"

91

Ob6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca re€OMETPUU
10-11 kmaccoB, cucTreMaTH3aIns
3HaHuii: "Ilnomany moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

92

O6o6mraromee nmosTopenue 11
MOHATHIA U METOJIOB Kypca r€OMETPUU
10-11 knaccoB, cucTeMaTH3alNs
3HaHuii: "Ilnomany moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

93

WroroBas koHTpoJsIbHAs paboTa

94

WroroBas koHTpoJsibHas paboTa

95

[ToBTOpEeHue, 06001IeHNE 1
cUcTeMaTH3aIus 3HAHUH

96

WcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pPA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI




98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPHUM KaK
HAyKU U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

101

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

102

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX HHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Marematuka. 'eometpus: 10-11 — e kiacchbl: yriyOJIeHHBIN YPOBEHbD:
yueOHuk/JI. C. Atanacss, B. @. byry3os, C. b. Kagomuies — M.:

ITpoceemienue, 2023

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA
1. Marematuka. 'eomerpus: 10-11 — e kimacchl: yriyOJI€HHBIN YPOBEHbD:
yueOnuk/JI. C. Atanacsn, B. ®. byry3os, C. b. Kagomiies — M.:
[Tpoceemienne, 2023
2. KonTponbHO-u3MepuTenbHbie MaTepuanbl. ['eomerpus. 10-11
kimacc/Coct. A. H. Pypykun. — 2-e uzg., nepepa6d. — M.: BAKO, 2020
3. Hunaxtnueckue marepuaisl mo reomerpun st 10-11 kmacca/ 3uB b. T'..

— 2-e u3n. — M.: [Ipoceemnienue. 2019

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. http://school-collection.edu.ru/

2. bubmmoreka IIOK https://m.edsoo.ru/

3. DNeKTHUBHBIE KYypCHI [0 MaTEMaTUKe

http://metodist.Ibz.ru/iumk/mathematics/ec.php



https://m.edsoo.ru/
http://metodist.lbz.ru/iumk/mathematics/ec.php

4. VHTerpupoBaHHbIE MPOEKTHI IO MaTEMaTHKE U HHPOPMATHKE

http://metodist.lbz.ru/iumk/informatics/ec.php

5. Bcepoccnﬁcxaﬂ OJIMMIINAaJAa MKOJBbHUKOB 110 MaTCMAaTHUKC

http://old.math.rosolymp.ru/



http://metodist.lbz.ru/iumk/informatics/ec.php
http://old.math.rosolymp.ru/‌​
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