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INOACHUTEJIbBHASA 3AIIMCKA

['eomeTpus siBNsieTCS OOHUM U3 0Aa30BBIX KypCOB Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHMs, TaKk Kak OOECIEeYMBAET BO3MOKHOCTb HW3YUYEHHS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTM M IIPEAMETOB TI'yMAHUTApPHOIO IMKJIA.
[TockonbKy 10rM4YeCKOE MBILUIEHHE, POPMUPYEMOE IPU U3YUEHUHU 00YUarOIIUMHUCS
NOHATUWHBIX OCHOB T'€OMETPUHM, NPHU JOKA3ATEIBCTBE TEOPEM U IOCTPOCHUU
LIETIOYKH JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUHU T€OMETPUUYECKUX 3a/1a4, YMEHNE
BBIJIBUTaTh W ONPOBEPTaTh THUIIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS IpU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3MUYECKUX 3a7a4.

Llenb ocBoeHus mporpamMmbl yueOHOTo Kypca «['eomeTpus» Ha yriyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATbHBIX CIIOCOOHOCTEN 00yUaIOUIXCs MIPU U3YUSHUN
reOMETpPUH, KaK COCTaBlsiolmell mpeamMeTHoM oOmactu «Marematuka H
uH(pOpMaTUKa» yepe3 00ecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCITI0JIb30BAHUS
Oosee rIyOOKMX reOMETPUYECKUX 3HAHUM U IEWCTBUM, ClIEUU(UYHBIX T€OMETPUH,
¥ HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(ecCHOHAIBHOTO 00pa30BaHusl, CBSI3aHHOTO C
VCIIOJIb30BaHUEM MATEMATHKHU.

ITpuoputeTHbIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCHIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SIBIISIOTCS:

pacUIMpeHHe MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupOBaHHE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYypax Kak o
BOKHEUIINX MATEMAaTHYECKUX MOJEISX, MO3BOJLIIOLIMX ONMUCHIBATH M M3ydaThb
pa3HbIE ABJICHUS OKPYXKAIOLIEr0 MUPA, 3HAHUE TIOHATUIHOTO anmnapara 1o pasaeiny
«CtepeomeTpus» yueOHOTO Kypca reOMEeTpuUH;

dbopMupoBaHHEe  YMEHHUS ~ BJAQJETh  OCHOBHBIMH  TOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
(GopMys1 U yMEHUE UX INPUMEHSTb, YMEHMs JOKa3bIBaTb TEOPEMBI M HAXOJIUTh
HECTaHIapTHbBIE CIIOCOOBI pELIEHUs 3a/1a4;

dbopMupOBaHHE YMEHHUS paclio3HAaBaTh HA YEPTEXKaxX, MOJACIAX U B pealbHOM
MHpPE MHOTOTPAaHHUKM M Te€jla BpallCHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHE
MOJCIIN;

(opMUpOBaHWE NOHHMMaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOCHHUS
MaTEMaTHYECKUX TEOpHil, (OpMUPOBAHME NOHMMAHHUS POJM AKCUOMATUKU IpU
IIPOBEJCHNUN PACCYXKICHUN;

dbopMupoBaHHE yYMEHHs BIAJETh METOJAaMHU J0Ka3aTeNbCTB M aJTOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSTh, IPOBOJANUTH JOKA3aTEIIBHBIC PACCYKICHUS B XOC
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHMEM,



dbopMHUpOBaHWE TPEACTABICHUS O HEOOXOJUMOCTH JIOKA3aTeIhCTB  IPHU
000CHOBAaHNY MAaTEeMAaTHYECKUX YTBEPKICHUN M POJTH AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYyKICHUN;

pa3BUTHE U COBEPILICHCTBOBAHME HHTEIJIEKTYalbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS, UHTEpPECa K U3YUCHUIO TECOMETPHUH;

dbopmupoBanre (PYHKITMOHAIEHONW TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PAcHO3HABATH TMPOSBICHUS T'E€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYrHX
y4eOHbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSI PEATBHBIX CHUTYyaIllMi, WCCICAOBAHHS TOCTPOCHHBIX MOJICIEH,
WHTEPIPETALUN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEPKATEIbHBIMU JIMHUAMHU y4eOHOTOo Kypca «l'eomerpusi» B
10-11 xmaccax sBusworcs: «lIpsiMble HM  IIOCKOCTU B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel ¥  KOOpAHWHATBI B
MPOCTPAHCTBE», «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJEpP)KaTEJIbHBIM JMHUSAM Y4yeOHOro Kypca, a
dbopMHupOBaHUE JIOTMYECKUX yMEHUW  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaram ocBoeHus denepanbHoOi paboueit
IIPOTPaMMBbI, PacHpeNeIEHHBIM 0 TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamanuch HEOJHOKPATHO. OITO TO3BOJSET OpPraHW30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU U HaBBIKaMHU TOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
COOJIIOZIeHNEM TIPUHIIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSI BKJIIOUATh B OOIIYIO
CHUCTEMY F'€OMETPUUYECKUX TMPEACTABICHUN O00yYaromMXCcsl, pacIupss U yriryOssis
e€, 00pa3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUHN HA YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHHS
WHIUBUYAIbHBIX ~ O00pa30BaTeNbHBIX MpPOTpaMM, OOECHeunuTh YIIIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAOMIMXCA K TPOJOJKEHUIO W3YyUYCHUS MATEMAaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
001mmM 1 podeccroHaIbHbBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Henenmto), B 11 kimacce — 102
yaca (3 yaca B HEJIEJII0).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBarommecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NApaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPIMOU
U 1ockocT. [lapannenbHoe M IEHTpalbHOE MPOEKTUPOBAaHUE, N300pakKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajUIEIbHOIO MPOEKTUpOBaHuUs. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIY NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIe
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHU.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIBbHBIC W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IIJIOCKOCTH, PACCTOSHUE
OT IPSIMOH J10 TIIOCKOCTH, MMPOEKIMS (PUTyphl HA TUIOCKOCTb. IleprneHuKynsapHoCTh
TUIOCKOCTEMN: MPU3HAK MEPIECHAUKYISPHOCTU JBYX IJIOCKOCTEN. Teopema o TpEX
NIEPIICHIUKYJIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW U INIOCKOCTBIO, BYTPAaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa INIOCKUX YITIOB MHOIOTpaHHOrO yriyia. CBOMCTBA IUNIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPaHHOIO yriia. TeopeMbl KOCHHYCOB ¥ CHHYCOB JUIsSl TPEXTPAHHOIO YIJIA.

MHororpaHHuKHU

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npu3Ma, psiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaienenune 1, TpsMOYTOJIbHbBIN MapaJICTICIUNE]] U €T0 cBoiicTBa. KpaTuaiiiue
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiutepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [Tlupamuaa: n-yronbpHast nupamua, NpaBuiIbHas U yCeUEHHAS
nupamuel. CBoiicTBa péOep M OOKOBBIX TpaHed MPABWIBHON NHUPaMUIBL.
[IpaBriibHBIE MHOTOIPAHHUKH: NpPaBUJIbHAs MNpPHU3Ma W IpaBWIbHAsA MHPAMHIA,



paBUJIbHAS TPEYTOJIbHAS TMPAaMU/IA U TPABUIILHBIN TETpadip, KyO. [Ipencrasienue
O IPAaBWIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, NOJICKASIP U UKOCAIP.

Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YTJIbl.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
TJI0IIIa/Ib OCHOBAHUM, TEOpeMa 0 OOKOBOM IMOBEPXHOCTH MPSIMOM ITpu3Mbl. [Lnomans
OOKOBOW TMOBEPXHOCTH ¥ TIOBEPXHOCTH NPABUIBHOM MHPAMHIBI, TEOpeMa O
IJTOIIA YCEUYEHHOM TUPAMU/IBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpUS NPaBUIbHOU
MMAPAMUBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, MJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIE, COHANpPAaBJIEHHBIE U MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKWCTBA CIO0KEHUSI BEKTOPOB. CBOMCTBa YMHOXEHHUSI BEKTOpPA HA YHUCIIO.
[ToHsAiTME KOMIUJITaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapawienenunena. TeopemMa O Pa3lOKECHUUM BEKTOpA IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npoctpancTBe. KoopaumHatel BekTopa. CBsi3b MEXIYy KOOpPJIMHATAMHU BEKTOpa U
KOOpJIMHATAMHM TOYEK. YTOJ MeXIy Bekropamu. CKalsipHOE MNPOU3BEIACHUE
BEKTOPOB.

11 KJIIACC

Tesa Bpalmenus

[TonsiTvs: IMUIMHAPUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3ymoollue TMoBepXHOCTe. Tena BpalleHus:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacnosnoxenue chepsl
U TJIOCKOCTH, KacaTellbHas IIIOCKOCTh K chepe. M300paxkenue Ten BpallleHus Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. CumMmeTpus cepsl U mapa.

O06bEM. OcHOBHBIE CcBOMCTBa 00BEMOB Teil. TeopemMa 00 o00bEME
OpSIMOYTOJIBHOTO TMapajienenumnena u cienctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOM MpU3MBbI, HWIMHIpPA, MUpaMUAbl U KoHyca. O0bEM mapa U IapoBOro
CETMEHTA.

KoMmOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHIpP, ONHCaHHAas oOKojio uwiuHapa. Ilepeceuenue cdepsr u 1mapa ¢
wiockocThlo. Kacanue mapa u cdepsl miockocTeio. [loHATHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpaIllCHUS.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHyCA, TUIOMAaAh chephl U e€ yacTel.
[Tomobue B mpoctpanctBe. OTHOImIEHWE OO0BEMOB, IJIOMANCH TMOBEPXHOCTEH
nonoOHeIx ¢uryp. I[lpeoOpazoBanue momoOus, romoTeTus. Pemienwe 3amau Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKHUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUS: CEYEHUS LUIIMHIpA
(mapaJyienbHO W MEPHEHAUKYISIPHO OCH), CEYeHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO U MPOXOJAIINE YEPE3 BEPUINHY), CEUEHHUS 1Iapa, METOJIbI OCTPOEHUS
CEUYEHHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYILEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTopaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyronpHas cucrtema
KOOpAMHAT B mpoctpaHcTBe. KoopaumHarel BekTopa. PasioxkeHune BeKkTOopa Mo
6azucy. KooparHaTHO-BEKTOPHBII METO/] TP PELICHUH T€OMETPUUECKUX 3a/au.

JABHKEHUA B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. OtoOpakenws. JIBMKEHUS W PaBEHCTBO (HUTYP.
OO6uue cBoiicTBa JBMXKEHUM. BuIbl JBWXKEHUN: TMapajulesbHBIM MEepeHoc,
LEHTpaJbHAasl CHUMMETPUs, 3€pKalbHas CUMMETPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOTO 00IIECTBA, MPEICTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (YHKIIMOHUPOBAHUSI PA3NHYHBIX CTPYKTYp, SIBICHHUH, TIPOIETYP
rpakJgaHckoro  ofOmiectBa  (BBIOOpPBI,  OMNPOCBI M JPYroe), yMEHHE
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKONW HICHTHUYHOCTH, YBAXKEHUS K
IPOILJIOMY M HACTOSILIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO IMOBEJECHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOCHNE YCTOWYUBOTO Oy IYIIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELUICHH, pacCyKIeHUI, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro v 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03JJ0OPOBUTEIBHON IEATENbHOCTBIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHUI0 HAa MPOTSIKEHHH BCEW KU3HU, TOTOBHOCTH K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpYXarlUIel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HX BO3MOXHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHNUE MaTEeMaTHIECKON
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs. pa3BUTHUSL LIMBUWIA3ALIMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKHW U MaTEMAaTHYECKOMN
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATH IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornueckue geiicTBUA:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE NPH3HAKK MATEMaTHUYECKUX
OOBEKTOB, TIOHSITHM, OTHOIICHWUA MEXKAY TMOHATHIMH, (HOpMyIUpPOBaATH
OTIpEJICIICHNS TIOHATHM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAINH,
OCHOBaHMS JJi1 0000IICHUS M CPAaBHEHUS, KPUTEPUU MMPOBOJAUMOIO aHAIIN3A,

BOCIIPUHUMATh,  (opMynupoBaTh U  MOPeoOpPa3oBBIBaATh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSX, MPEIaratb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMIL;

JieJaTh BBIBOABI C HCMOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUIM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKECHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HAanOO0JIee MOIXOAAIINN C YIETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarebLCcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENbCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHMUSI, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OLICHWBAaTh  JIOCTOBEPHOCTH
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh IeUIUTH MHGOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATHh HH(OPMALIMIO PATUYHBIX BUIOB U (HOpM
IpEeCTaBICHHUS,

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
npoOJIeMBbl, pelIaeMOl 3aJaud, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXJICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICIOBAHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOSHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 33/1a4d, BEIOMPATh CIIOCOO PEIIeHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHAasI 1eATEJIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJIEHAMHU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
peIIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMU C MHOTOT DAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJABl MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMua, MPSMOYTOTBHBINA MapajuieNenumnes], Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHWS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPAaHHUKOB TIOCKOCTHIO;

e BBITIOJHSATH napaiebHOE, IIEHTPATILHOE u OpTOTOHAJIBHOE
POEKTUPOBaHKE (PUTYP HA TUIOCKOCTD, BBIMOJIHATH H300paxeHus: uryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TpUMEHEHUuEM (hopMy;

e CBOOOJHO ONEPHUPOBATH MOHATUSIMH: CHUMMETPHUSI B MPOCTPAHCTBE, IICHTP,
OCh Y TFIOCKOCTh CHMMETPHH, IIEHTP, OCh B TUIOCKOCTh CHMMETPHUH (PUTYPHI,

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

e BBINOJHSATH ACUCTBUS HAJ] BEKTOPaMU;

e pelaTh 3aJa4d HAa JO0KAa3aTEIbCTBO MATEMaTUYECKUX OTHOIICHUH U
HAXOXKJEHNE TEOMETPUUECKHUX BEIMYWH, TPUMEHSISI U3BECTHBIE METO/IBI ITPU
pEelIeHUM MaTeMaTUYeCKUX 3a/1ay TMOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0’KHOCTH;

e TMPUMEHATH MPOCTEHIlIME NPOTrPaMMHBIE CPEACTBA M  DBJIECKTPOHHO-
KOMMYHUKAITIOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4;

e W3BJEKaTh, MNPe0oOpPa3OBBHIBATH M WHTEPIPETUPOBATH HWH(OOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO0 Ha
yepTexax U pUuCyHKax;

e TMPUMCHATH TIOJIYYCHHBIC 3HAHWS HA TMPaAKTUKE: CpaBHHUBATh U
aHAM3UPOBATh PEATLHBIE CUTYAIlNH, MPUMEHSTh U3YYCHHBIC MOHSATHS B
mporecce IMOWCKAa  pelIeHUs MaTeMaTH4ecKd  COpMYITHPOBAHHON
npoOseMbl, MOJEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUN M TEopeM, ammapara ajreOpbl, peraTh MPaKTUUECKHE 3a/1ayw,
CBSI3aHHBIC C HAXOXK/ICHUEM F€OMETPUUECKUX BEITNYMNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOZHO OIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IHJIMHIPUYECKOM,
KOHMYECKOW U CepuyecKoil MOBEPXHOCTSMH, OOBSICHITH CIOCOOBI
MOJTyYEHUS;

ONepUpPOBATh MOHATHUSIMH, CBSI3aHHBIMU C T€JIaMU BPALLICHUS: HUIUHAPOM,
KOHYCOM, c(hepoi u mapowm;

pacro3HaBaTh Tejla BpalleHus (UMIUHAp, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIOIOKEHUE C(hephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUs,
00BEMBI U TUIONIAJAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalICHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy U
OMMCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WJIH TEJO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMU
IIOJOOHBIX TET;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHUIl CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBaTh HH(POPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpEJACTaBICHHYI0 Ha
yepTexkax U pucCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
peniaTh reOMETPUYECKHE 3a/1a4u Ha BHIYMCIIEHUE YTII0B MEXKY MPSIMBIMU U
MJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUM OT TOUKH /10 TJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a IPU PEILICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINIOJIHATh HM300paX€HUsT MHOTOTPAaHHUKOB M TeJl BpallEHUS MpHU
napajyieIbHOM  TEpPEHOCE, LEHTPAJIbHOM CHUMMETPUU, 3EpKAIbHON
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsl KOHYca (MapajuiebHble
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILIUHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJbl TMOCTPOEHUS CEUEHU: METOJ CJEIOB, METO[
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHUS,

MPUMEHSATh TeoOMeTpuueckre (aKThl IS PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJIbKO IIaroB PEMIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEJINYNH,;

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

MIPUMEHSITH ITOJy4YCHHbIEC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIN3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalllH, NPUMEHSATH H3YyYEHHBIE MOHATHUA,
TEOPEMBbI, CBOMCTBA B TMPOLECCE IOWCKA PEUICHUS MaTeMaTUYECKU
chopMyTupOBaHHOM TPOOIEMBI, MOJICIUPOBATh PEAIBHBIC CUTyaIllud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TMOHATUA M TEOpeM, arrmapata anreOpbl, peuaTh
MIPAKTUYECKNUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrposenpie  TMpakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTpuro 23 1
) B3auMHOe pacnonoxeHue npsmbIX B 6 |
MIPOCTPAHCTBE
3 [TapayuienpHOCTB IPSIMBIX U IJIOCKOCTEH B 9 1
IIPOCTPAHCTBE
4 [lepneHUKyISAPHOCTD NPSAMBIX U 24 1
IJTIOCKOCTEH B MPOCTPAHCTBE
VYIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7 1
Bexkrtops! B mpocTpaHcTBE 12 0
2 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3AIIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 8 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne i/l Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsI pecypen
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u 15 1
CUCTEeMaTHu3alus 3HAaHU I
O06BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 17 )
CUCTEeMaTHu3aIus 3HAaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoasusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl

OcCHOBHBIE TIpaBUIIa U300pPAKEHHS Ha
PHUCYHKE TIOCKOCTH, TTApaJIIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHATHS cTepeoMeTpUM: TOUYKA, IIpsIMas,
TUIOCKOCTB, MMPOCTPaHCTBO. OCHOBHBIE
npaBuiIa N300paKeHUs Ha pUCYHKE
TUTOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(0Tpe3koB), cepeIMHbI OTpe3Ka

[MoHsTHS: TIEpeceKaroUecs MIOCKOCTH,
NIepECEKAIOIINECs MPsMasi U TUIOCKOCTH;
TIOJTYIIPOCTPAHCTBO

[TonsTHs: nepecekarouuecs MIOCKOCTH,
nepeceKaroIuecs npsmas 1 MiIoCcKoCTh;
HOJIYTIPOCTPAHCTBO




MHororpanHuKH, H300paskeHue
HPOCTEHIINX MMPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIONINX 00BEKTOB

MHororpanHuKH, H300paskeHue
NPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOINUX 00HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIICACTBHA U3 HUX. CHOCOGBI 3aJaHusa
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TJIOCKOCTEH

10

N3o6pakenune ceueHuit nmupamMusl, Kyoa
U IIPU3MBI, KOTOPEIE MPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHue nepecedcHus
MOJTYYEHHBIX IIOCKOCTEM.
PackpaimBanue NoCTpOCHHBIX CEUYECHHI
Pa3HBIMH LIBETAMU

11

N3obpakenune ceueHuit nmupamMusl, Kyoa
Y IIPU3MBI, KOTOPEIE MPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MOJTYYECHHBIX IIOCKOCTEM.
PackpaimmBanue NoCTpOCHHBIX CEUYECHHI
Pa3HBIMH LIBETAMU

12

N3o6paskenune ceueHuit nmupamMusl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus




IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpaimBanue NoCTpOCHHBIX CEUYECHHI
Pa3HBIMH [IBETAMU

13

N3o6pakenune ceueHuit nmupamMusl, Kyoa
Y IIPU3MBI, KOTOPEIE MPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHue nepecedecHus
MOJTYYEHHBIX IIOCKOCTEM.
PackpammBanue noCTpOCHHBIX CEYECHHI
Pa3HBIMH LIBETAMU

14

MerTton cieoB 11l HOCTPOEHUS CEUEHU I

15

Merton crieoB [isl MOCTPOSHUS
ceueHuil. CBOMCTBA MEepECEUCHHI
IPSIMBIX U IIJIOCKOCTEMN

16

Merton crieoB Jisl MOCTPOSHUS
ceueHuii. CBOMCTBA MepECEUCHUI
MPSAMBIX U TIIOCKOCTEH

17

[TocTpoenwne ceyeHwuii B nmupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEH U 3aIUCh [1aroB
TIOCTPOCHHSI

18

[MocTpoeHue cedenuii B nupamuse, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YePTEXKEH M 3aIKCh I1aroB
HOCTPOCHHUSI

19

[MocTpoeHue cedenuii B mupamuse, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTex(ef/'I M 3aI1MCh 11aroB
HOCTPOCHHUSI




20

[TocTpoenwne ceyeHwuii B nmupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEH U 3aIUCh [IaroB
TIOCTPOCHHSI

21

[ToBTOopenue nnanumerpun: Teopema o
IPOTNOPLHMOHATIBHBIX OTpe3kax. [Tomobue
TPEYroJIbHUKOB

22

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4eprexax. Mcropus
Pa3BUTUA IINTAHUMETPHUU U
CTepeOMETpUHr

23

KonTponpHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsMbIx B
npoctpancTBe. CKpenuBaronmecs
npsimble. [Ipu3HaKu cKpenuBaomuxcs
npsimbIx. [lapansenbHble npsMele B
IIPOCTPAHCTBE

napannenbHoOCTb

NPSMbIX, NPSAMON U

NJIOCKOCTU -
[eomeTpuna - 10 Knacc

- Poccuiickas
3/IEKTPOHHasA WKoNa

(resh.edu.ru)

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI NapajieIbHON
JTAaHHOW MPSIMOM, TPOXOALIEH Yepes
TOYKY POCTPAHCTBA U HE JIeXKaIeH Ha
JlaHHOM psiMoii. JIeMMa 0 nepeceueHnn
napauieIbHbIX MPSMBIX IIOCKOCTHIO

26

[TapamienbHOCTh TPEX MPSIMBbIX.
Teopema o TpEX mapaaeabHbIX
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npsiMbIX. TeopemMa o CKpelMBaroIuxcs
HPAMBIX

27

[MapannenbHoe MPOEKTUPOBAHHUE.
OcHOBHBIE CBOWCTBA MapauIeIbHOTO
NpOeKTHpOBaHus. M300paxeHne pa3HbIX
¢uryp B mapayuieabHON MPOESKIUN

28

[lenTpanbHas NpoeKIusa. Yo ¢
COHaIpaBJICHHBIMU CTOPOHAMU. VYrona
MEXIY IPSAMBIMU

29

KoHnTtponbHas padota "B3anmuoe
pacmosoKeHue MpsSMbIX B
npocTpaHcTBe"

30

[ToHsTHs: MapamIeabHOCTh MPSIMOMN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapajuIeTbHOCTU MPSIMOU U TUIOCKOCTH.
CBolicTBa mapauieIbHOCTH MPSMON U
IJIOCKOCTH

31

['eomeTpuyeckue 3a1aun Ha
BBIUKCJICHHUE U JOKAa3aTeJIbCTRO,
CBSI3aHHBIE C NMAaPaAIJICNIbHOCTHIO MIPSIMBIX
Y TJTIOCKOCTEH B MPOCTPAHCTBE

32

ITocTpoeHue ceueHus, NpOXOAALIETO
yepe3 JaHHYIO NMPSAMYIO Ha YepTexe U
MapajuleIbHOTO IPYyrou npsmoit. Pacuér
OTHOILLEHUN

33

[TapamienbHas NpoeKLKsl, IPUMEHEHHE
JUTSI TIOCTPOCHHUS CEUSHUI Ky0a u
napasienenunena. CBoncTBa
napajuiejenumnea u mpu3Mbl




34

[TapamnensHble iockocTy. [IpusHaku
NapaJUIEIbHOCTH JBYX IUIOCKOCTEH

35

Teopema 0 napamieIbHOCTH U
€MHCTBEHHOCTH TIJIOCKOCTH,
MIPOXOIALLIEH Yepe3 TOUKY, HE
MPUHAJISKALTYIO TAHHOU IIIOCKOCTH U
CIEICTBHS U3 HEE

36

CBolicTBa napasuIeIbHBIX INIOCKOCTEN: O
NapaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUs
IIPY [IEPECEUEHNUH IBYX NTapAIIIEIIbHBIX
IJIOCKOCTEN TPEeTher

37

CBolicTBa mapauieIbHBIX ITIOCKOCTEH:
00 oTpe3Kax napayyiebHbIX MPSIMBbIX,
3aKJIIOUEHHBIX MEKY MapalyIeIbHbIMU
MJIOCKOCTSIMU; O TIEPECEYEHUU TIPSIMOi C
ABYMSA TapaJUICITIbHBIMU IIJIOCKOCTAMU

38

KonTtponbnas padora "IlapamiensHOCTh

NPSIMBIX U MJIOCKOCTEN B MPOCTpaHCTBE'

napannenbHoCTb

NJ0CKOCTeN -
[eomeTpua - 10 Knacc

- Poccuiickas
3/IEKTPOHHasA WKoNa

(resh.edu.ru)

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
teopema Iludaropa Ha rmockoctu

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napajuienenumnena

41

Boruncnenue 1iaMH OTpe3KoB B KyOe U
IPSIMOYTOJIBHOM MapajuieenuIee
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42

[lepnieHIUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusznak
NEPHEHIUKYJISIPHOCTU IIPIMOHN U
IUIOCKOCTH

nepneHanKynapHoOCTb

NPSIMON U NJIOCKOCTU

- f[eomeTpua - 10

Knacc - Poccuiickasn

91EKTPOHHAA WKO/M4a

(resh.edu.ru)

43

[leprieHAMKYISIPHOCTD NPAMOU 1
mrockoctu. [Ipusnak
NEepPHEHIUKYISIPHOCTH TIPSIMOU 1
MJIOCKOCTH

44

Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOH, TPOXOIAILIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHAUKYIIAPHON K INIOCKOCTH

45

[110CcKOCTH U IEPIEHAUKYIISIPHBIE UM
IpsIMble B MHOTOTpaHHHUKAX

46

[ImockocTH U NepHeHIUKYIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

[lepneHauKymsip ¥ HAKJIOHHAS.
[TocTpoenue nepneHuKyIIsipa U3 TOUKH

Ha IIPSIMYIO

48

[leprieHquKynAp U HAKIOHHAS.
[TocTpoeHue neprneHuKyspa u3 TOUYKU

Ha IIPSIMYIO0

49

Teopema o TpEX mepreHAUKYIIpax
(npsimast u oOpaTHast)

50

TeopeMa 0 TpEX nepHeHIUKYISIPax
(mpsimast u oOpaTHast)
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Yros Mexay CKpeIUBatOIUMUCS

51
MPSAMBIMU
[Touck neprneHauKyaspHBIX MPSMBIX C

52 MOMOILbIO IEPIEHAUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHajibHOE TPOCKTUPOBAHUE
[Toctpoenue cedenuit kyba, mpU3MBbI,

54 MPaBWJILHON MTUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU
[Toctpoenue cedenuit Kkyba, mpU3MBbI,

55 MPAaBUIBHON IUPAMHUJIBI C TIOMOLIBIO
OPTOrOHAJILHOHU IIPOEKIUU
CuMmMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIockocTu. ITnockoctn
CUMMETPUI B MHOTOTPaHHUKAX

57 [Ipr3Hak nepneHIuKyISpHOCTH TPSIMOM
Y IJIOCKOCTH KakK CIEACTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTHU

59 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTHU
CniocoObl OyCTUTH NEPIIEHANKYISAPHIL:

60 CUMMETpPHUS, CIBUT TOYKH 110
napasuieIbHON MPSAMON

61 CnBur no HenapamieabHON IPSIMOH,

W3MEHEHUE PACCTOSHUI




62

KonTtponpHas padora "B3aumnoe
pacroyIoKeHUe NMPSIMBIX U TIOCKOCTEH B
npocTpaHcTBe"

63

IToBTOpEHUE: Yyroy MeXay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy Mexay
CKPELIUBAIOIIMMUCS IIPSMBIMU B
IIPOCTPAHCTBE

65

['eomeTpryeckue METOAbI BEIUMCICHHUS
yria MeXIy MpsIMbIMU B
MHOTOIPAaHHHUKAX

66

JIByrpansbliii yroa. CBOMCTBO JTMHEWHBIX
YIJIOB ABYTPAHHOTIO yria

MHOrorpaHHble yrabl -

[eomeTpua - 10 Knacc

- Poccuiickas
3/IEKTPOHHasA WKoNa

(resh.edu.ru)

67

[leprieHquKyISApHBIE IIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYIISIPHBIX
IJIOCKOCTEN

68

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeopemMa 0 MpsiMOr
MepEeCEeUCHUs IBYX MIIOCKOCTEN
NEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyromnbpHBII napauienenunesn; Kyo;
MU3MEPEHMS, CBOMCTBA MPSIMOYTOJIBHOTO
napaJuleenune1a
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70

TeopeMa 0 nMaroHany NpsAMOYTrOJIbHOTO
napajiesienunea v CieCTBUE U3 Heé

71

CrepeomeTpuyuecKkue 1 IpUKIaaHbIe
3a/1a4¥, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHUECM IIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKPEITUBAIONITUECS
psIMBIE, MTapalieIbHbIC TUIOCKOCTH B
CTaHI[apTHBIX MHOFOFpaHHI/IKaX

73

[Tapa mapanienbHbIX TIOCKOCTEN HA
CKPEIIUBAIOIINUXCS PSIMBIX, PACCTOSTHUE
MEX1y CKPELUBAIOLIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

PaccrosiHue OT TOUKH A0 TIOCKOCTH,
paccTostHue OT MPSMOM 10 TUIOCKOCTH

75

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C
IIOMOILBIO NIEPIEHANKYJIAPHON
IUIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JIA
TpeXTrpaHHbIX yriioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO YIJIa

MHOrorpaHHble yrabl -

[eomeTpua - 10 Knacc

- Poccuickas
3/1EeKTPOHHAasA WKoNa

(resh.edu.ru)

77

DneMeHTHI ChepUIeCcKOil TeOMETPHUH:
reoIe3NYEeCKUE TNHUU Ha 3eMIIE

78

KoHnTtponbnas padota "YTib1 u
paccrostHus"
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CucreMaTusaiiis 3HaHUH

79 " " 1
MHoOrorpaHHuK U €ro 3JeMEeHTbI

20 IInpamua. Bunasl nupamun. 1
[IpaBunbHas nupamuna

21 [Tpusma. [Ipsamast 1 HaKJIOHHAS IPU3MBI. |
[IpaBunbHasa npuzMa

20 [IpssmMoit napaienenunen, 1
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

23 Boinykible MHOrorpanHuku. Teopema )
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Oitnepa. [IpaBunbHbIC U 1
MOJTyTIPAaBUIIbHBIE MHOTOTPAaHHUKHU

85 KonTtponbHas pabora "MHororpaHHUKH" 1

26 [lonsiTHE BekTOpa Ha MJIOCKOCTU U B )
IIPOCTPAHCTBE

87 Cymma BEeKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuiio mapannenenunena 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Paznosxenue BekTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
IJIOCKOCTH

92 CxanspHO€ MpOU3BEICHUE 1

93 Boruncnenue yria Mexy BEKTOpaMu B )
IIPOCTPAHCTBE

94 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1




95 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1
96 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1
98 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 1
99 O0001IeHre U cUCTEMATU3aLMs 3HAHUN 1
100 Hrorosast kKoHTpoOJbHASA paboTa 1
101 HroroBast koHTpoOIBHAs paboTa 1
102 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 1

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




11 KIIACC

Kosun4yecTBo 4yacos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTeiibHbIE
padoThI padoThI
pecypchl
[ToTOpenue Temol "KooparHaTel
1 BEKTOpA Ha MJIOCKOCTH U B 1
npocTpaHcTae”
YpokK 2. ckanapHoe
npousseaeHve
BEKTOPOB -
) [ToTOpenue Temel "CkansipHoe | : 1
eometpus -
MPOU3BEJECHNUE BEKTOPOB" N
Knacc - Poccuiickan
9/1EKTPOHHAA WKO/A
(resh.edu.ru)
3 [ToBTOpeHue Tems! "Boruncienue yria )
MEXly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpEHUE TeMbl "YpaBHEHHUE NIPAMOI, )
IIPOXOJAIIEH Yepe3 1Be TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, )
YPaBHEHHUE IJIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
g JIvHeitHbIe HEpaBEHCTBA, JTUHEIHOE |

IPOTPaMMHUPOBaHUE
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JInHeliHbIC HEPABEHCTBA, JIMHEIHOE

? IpOrpaMMHUPOBaHUE

10 AHaNMTUYECKHE METO/IbI pacyéTa yria
MEXy NPSMBIMH B MHOT'OI'paHHUKAax

1 AHaJIUTHYECKHE METO/IbI pacuéTa yria
MEXy TNIOCKOCTSIMU B MHOTOTpaHHUKaX

12 ®opmysa pacCTOSIHUSI OT TOUKH J10
IUIOCKOCTH B KOOPJAWHATaX

13 Haxoaenue paccToSHUN OT TOUKHU 10
TUTIOCKOCTH B KyOe

14 HaxoxaeHnne paccTostHUlA OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KontponbHas pabora "AHanutuueckas
reoMeTpust”

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/]T
CIIEJIOB
CeueHust MHOIOTPAaHHUKOB:

18 CTaHJApTHBIE IIJIOCKOCTH, IIepEeCeYCHUs
MPSAMBIX U TIIOCKOCTEH

19 [TapannenbHble NpsIMBbIE U IIOCKOCTH:
napaJuleJIbHbIE CEUEHUS

20 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
pacuéT OTHOLIECHMI
[TapannenbHble NpsIMBbIE U IIOCKOCTH:

21 YTJIBl MEKTY CKPEIIMBAIOITUMHUCS

MIPAMBIMHA




22

[lepneHauKysIpHbIE IPSIMBIE U
IJIOCKOCTH: CTaHJAAPTHBIE MApPbI
NEePHEHAUKYISIPHBIX IUIOCKOCTEN U
NPSIMBIX, CHMMETPUHA MHOTOIPAHHUKOB

23

[lepneHauKynsIpHbIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O Tpex
NEPIICHIUKYIIIpax

24

[IepnieHquKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PAaHHHUKAX

25

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
iomnael, cooopakeHus moao0us

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIBLHUKOB, (POPMYJIIBI IS
TJI0MIAJIeH, COOOpaKEHUSI TTIOI00MS

27

IToBTOpenwue: miomanu
MHOTOYTOJIBHUKOB, (JOPMYJIIBI IJIS
TJI0MIAJIeH, COOOpaKEHUSI TTIOI00MS

28

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOLA Y TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs MOJ00us

29

[Tmomaan cedyeHnii MHOTOrPaHHUKOB:
IJIOMIAAN TOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs MOJ00us

30

Kontponbnas padora "IloBTopenue:
MHOTOTPaHHHUKH, CEUEHUS
MHOTOTPaHHUKOB"




31

O6Bém Tena. O0BeM MPSIMOYTOIBLHOTO
napajuiesenunea

32

3amaun 06 yaBoeHUU Kyda, 0
KBaJpaType Ky0a; 0 TPUCEKIIUU yIiia

33

CrepeoMeTpHUeCcKHE 33a]a9H, CBSI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napaiesenunea

34

[TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
BbIUKCJIEHHEM 00bEMA MPSIMOYTOJILHOTO
napasuiesenumnena

35

O06BEM npsAMOi TPU3MBI

36

CrepeoMeTpuueckue 3aaun, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOit
IPU3MBI

37

[IpuknamHbIe 3aa9H, CBSI3aHHBIC C
00BEMOM TIPSMOI TIPU3MBI

38

Brruncnenue 06bEMOB TeI € TOMOLIBIO
omnpenenéuHoro uHTerpana. O0bEM
HAKJIOHHOM IPU3MBbI

39

Brruncnenue 06bEMOB TeI € TOMOLIBIO
omnpenenéuHoro uHTerpana. O0bEM
MUupaMuabl

40

®dopmyna 00bEMaA TUPAMUJIBL.
OTtHo1IeHne 00HEMOB MTUPAMUJL C
O0IIUM YTIIOM

41

dopmyna 00bEMaA TUPAMUJIBL.
OTHo1IeHNE 00BEMOB MTUPAMUJL C
00IIHM yTIIOM




CrepeoMeTrpuueckue 3aJaun, CBI3aHHbIE

42 .
¢ 00bEMaMU HaKJIOHHOW TTPU3MBI
43 CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIC
¢ 00bEMaMU TUPAMHUIBI
[Tpuknagueie 3agaun 1mo Teme "OOBbEMBI
44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI
45 [Tpuknagueie 3agaun 1mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMHUIBI
46 [Ipumenenne 00bEMOB. Brruncinenue
paccTosIHUSA 10 TIOCKOCTH
47 KonTtponbnas padora "O0bEM
MHOTOTpaHHUKA"
YpokK 6. Tena
BpaWeHusa. UMANHAP
unuuapudeckasi HOBEPXHOCTb,
. - leomeTpua - 11
48 o0Opa3yromue MUINHIPUISCKON .
Kaacc - Poccuiickan
MMOBEPXHOCTHU
5/1EKTPOHHASA WKoAa
(resh.edu.ru)
49 Humuaap. [psmoit KpyroBou HUIUHID.
[Inomane moBepXHOCTH LIUIIMHpA
YPOK 7. KOHYC -
feomeTpuna - 11
Konunueckast TOBEpXHOCTh, 00pa3yrome ;
50 . Kaacc - Poccuiickan
KOHHUYECKOU nmoBepxHoctu. Konyc
5/1EKTPOHHASA WKoAa
(resh.edu.ru)
51 CedeHue KOHyca MIOCKOCTHIO,

napannenLHoﬁ IIJIOCKOCTH OCHOBaHUA



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

VYceuénnslii konyc. M3o0paxenue

32 KOHYCOB U YC€UEHHBIX KOHYCOB
53 [Tnomaas GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa
54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOM TOBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3aa4u Ha
55 JI0KAa3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUECHUN UIMHIIPA,
KOHYca
CrepeomeTpuueckue 3aa4u Ha
56 JTIOKa3aTelIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUECHUN LUIMHIIPA,
KOHYca
57 [Ipuknanuelie 3a7a4n, CBsI3aHHbBIE C
UUATUHAPOM
58 [TpuxnanHblie 3a1a4u, CBSI3aHHBIE C
UIHHIPOM
Ypok 8. chepa 1 wap
- feomeTpua - 11
59 Cdepa u map Kknacc - Poccuiickan
3/1EKTPOHHAA LWKoA
(resh.edu.ru)
[Tepeceuenue chepsl u mapa c
60 miockocThio. Kacanue mapa u cdepsl

TUTOCKOCTBI0. B 1 m300pakeHue mapa
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61

[Mepeceyenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
TUTOCKOCTBI0. B 1 m300pakeHue mapa

62

VYpasnaenue chepsl. [Lnomans chepst u
e€ yacrei

63

Cummetpust chepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTelbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO chepoit U mapom,
MIOCTPOCHUEM MX CEUCHHH MIIOCKOCTHIO

66

[IpukitagHble 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom

67

IToBTOpEHME: OKPY>KHOCTH HA
IJIOCKOCTH, BBIYMCIIEHUS B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00US

68

Paznuunabie KOMOMHALIMK TEJT BpPAIICHHS
¥ MHOTOTPAaHHUKOB

69

3anaun o reMme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

70

3agaun no teme "Tena U MOBEPXHOCTH
BpanieHus"

71

KonTtponbnas padora "Tena u
MMOBEPXHOCTH BpalieHus"




72

O06béMm unuHIpa. Teopema 06 00bEMe
IPSMOTO IUJIMHAPA

73

Brruncnenue 06bEMOB TeI € TOMOLIBIO
omnpenenéHHoro uHTEerpana. O0bEM
KOHYyca

74

[Tnomaay 6OKOBOM M OJIHOH
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUEeCKHE 3a]a9H, CBSI3aHHbIC
C BBIYHCIICHHEM 00BbEMOB LIMIIMH]IPA,
KOHYycCa

76

[Mpuknanueie 3axaun mo Teme "OO0bEMBI
Y TUIOLLAU OBEpXHOCTEH Ten"

77

OO0BEM 111apa ¥ MIapOBOT0O CEKTOpA.
Teopema 06 00béMme trapa. [lnomans
cdepsl. CTepeoMeTpUUeCKUe 3a1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM O6’béMOB
1Iapa, IapoBOro CETMEHTA U IIapOBOTO
ceKkTopa

78

[Mpuknanueie 3axaun mo Teme "OO0bEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM I1apa u
wiomaneio ceprr. COOTHOIICHUS
MEXy TUTOIIASIMU TIOBEPXHOCTEHN 1
00BEMaMU ITOTOOHBIX TEN

79

[TomoOHbBIE TENa B IPOCTPAHCTBE.
N3menenne 06bEMa pu o 100Uu.
CrepeoMeTpHuuecKue 3aa4u, CBI3aHHbBIE
C BBIYUCIICHHEM 00BEMOB TE U
MJI0IIAaIe TOBEPXHOCTEN




80

KonTponpHas padora "[1nomanm
MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"

81

JIBM>KEHUS MPOCTPAHCTBA.
OtoOpaxeHusi. [IBHKCHUS U PaBEHCTBO
¢uryp. O6mmue cBOHCTBa IBMKEHUH

YpoK 4. ABUXKEHUA B

NPOCTPaHCTBE -

feomeTpuna - 11
Knacc - PoccuincKan

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

82

Buael nBukeHnil: napamiebHbIN
MepPeHoC, IEHTpaIbHask CHMMETPHS,
3epKaJIbHAasi CHAMMETPHSI, TIOBOPOT
BOKPYT MIPSAMOM

83

[Ipeo6pazoBanust mogodus. [Ipsmas u
cthepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MPUMCHCHUC NBUKCHUS

85

Kontposbhas padota "BekTops! B
npocTtpaHcTse"

86

Ob6o6maromee nosropenue 11 nmonsTuii
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTEMAaTHU3allHsl 3HAaHU:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B TpOCTpaHCTBE"

87

Ob6o6maromee nosropenue 11 nmonsTuii
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3allHsl 3HAaHU:
"BekTopsbl B npocTpaHcTse"

88

Ob6o6maromee nosropenue 11 nmonsTuii
U METOJ0B Kypca reometpun 10-11
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KJIaCcCOB, CUCTEeMaTH3allis 3HAaHUM
"BekTopsbl B npocTpaHcTBe"

&9

Ob6o6maromee nosropenue 11 nmonsTuii
U METOJ0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTHU3alINs 3HAHWI:
"O6beM MHOTOTrpaHHUKA"

90

O6o06matomee moropenue 11 monsTHit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allis 3HAHUIA:
"O6beM MHOTOrpaHHUKA"

91

O6o06matomee moropenue 11 monsTHI
1 METOJI0B Kypca reometrpun 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA:
"ITnommany moBEpXHOCTU U O0BEMBI
KpYyIJIbIX Ten"

92

O6o06matomee moropenue 11 monsTHI
1 METOJI0B Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allisl 3HAHUIA:
"TTnommany moBEpXHOCTU U O0BEMBI
KpYyIJIbIX Ten"

93

HroroBast koHTpOIBHAs paboTa

94

Hrorosast KoHTpOJBbHASA paboTa

95

[ToBTOpEHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu!

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropust pa3BUTHS CTEPEOMETPHUH KAK
HAyKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* MaremaTHka: anredpa 1 Hayajaa MaTEMaTHUECKOTO aHaJIM3a, TeOMETPHSL.
I'eomeTpust, 10-11 knaccwl/ byty3os B.®., [IpacosnioB B.B. nox penaxiueit

Canosauyero B.A., Akunoneproe o6miectBo «M3narensctBo «IIpocBemeHue

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJIS

b. I'. 3uB Iunaktuueckue marepuaisl reometpus 10 AximoHepHoe 001ecTBo
" N3natensctBO "lIpocBenienue”

b. I'. 3uB JIlugaktuyeckue Matepuaisl o reometrpun 11 AxkuroHnepHoe

obmectBo "M3narensctBo "[IpocBemienue"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru
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