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INOACHUTEJIBHAA 3AIINCKA

['eomeTrpus siBisieTcss OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpeIHEro oomero oopasopa-
HUS, TaK KaKk 00eCreuynBaeT BO3MOXKHOCTb U3Y4€HUS JUCLUIUINH €CTeCTBEHHO-HAY4YHOH Harpas-
JICHHOCTU W MIPEIMETOB T'yMAaHUTAPHOTO HuKJa. [TockonbKy oruueckoe MpIuieHHEe, GOopMHUpPY-
eMoe IPU U3yYEHUH 00YYaroLMMKCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JJOKA3aTEIbCTBE TEO-
PEM UM MOCTPOEHUM LIETIOYKHU JIOTMUECKUX YTBEP)KJIECHUN IPU PEIICHUN F€OMETPUUYECKUX 3ajad,
YMEHHUE BBIIBUraTh M ONPOBEPraTh I'MIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPH PELICHUU
3aJa4 €CTeCTBEHHO-HAYYHOT'0 LIUKJIA, B YACTHOCTH (PU3UYECKHX 3a/1a4.

Ilenb ocBoeHus mporpaMmsel yuyeOHOro kypca «l'eomerpusi» Ha yriiyOJaEHHOM YpOBHE —
pa3sBUTHE MHIUBUAYAIBHBIX CIOCOOHOCTEH 0OydYaromMXCsl MPU M3YyYEHUH T€OMETPUH, KaK CO-
CTaBJsiIOLIEH IpeaMeTHo obnactu «MaremaTuka ¥ MH(pOpMaTHKa» yepe3 oOecreuyeHue BO3-
MOYKHOCTH TPUOOPETEHHs M HCIIOJIBb30BaHMs OoJiee TIyOOKHX IeOMETPUYECKUX 3HAHMWA U JeH-
CTBMH, crieNU(UUHBIX F€OMETPUH, U HEOOXOAUMBIX Ul YCHELIHOIo Npo(eccuoHanbHOro oopa-
30BaHHUs, CBA3aHHOI'O C MCIIOJIb30BAaHUEM MaTEMaTHKU.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOI0 ypOBHS, SIBJISIOTCS:

pacuMpeHue npecTaBIeHHUs 0 FeOMETPUH KaK 4YacTH MUPOBOM KYJIbTYphl U (POPMHPOBA-
HUE OCO3HAHUS B3aUMOCBSI3H F€OMETPUU C OKPYKAIOIIUM MUPOM;

(dbopMHpoBaHUE NPEACTABICHUS O NMPOCTPAHCTBEHHBIX (UIypax Kak O BaXHEHIIMX Mare-
MaTHYECKUX MOJENSAX, MO3BOJISIONIMX ONMCHIBATh M M3Yy4aThb Pa3HbIE SIBICHUS OKPY’KAIOLIETO
MHpa, 3HaHUE MOHATUIHOrO ammnaparta no pasneny «CrepeoMeTpus» y4eOHOro Kypca reomer-
puu;

(dbopmMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
¥ X OCHOBHBIMH CBOHCTBaMH, 3HAaHHE TEOpeM, (HOPMYJ M YMEHHE UX MMPUMEHSTh, YMEHHUS JJOKa-
3bIBaTh TEOPEMbI U HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI pEelIeHus 3a/1a4;

(dopMUpOBaHKE YMEHMSI pacliO3HABATh HA YEPTEKAX, MOJEINIAX U B pE€aIbHOM MUPE MHOTO-
I'PAaHHUKH U TeJla BpallleHus,, KOHCTPYUPOBAaTh FT€OMETPUUYECKUE MOJIEIH;

(dopMUpOBaHNHE MOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOI'O MOCTPOCHUS MaTeMaThye-
CKUX TEOpHH, opMHUpPOBaHNE TOHUMAHUS POJIM aKCHOMATUKH MTPU MIPOBEICHUH PACCYKICHUM;

(dbopMupOBaHHUE YMEHUS BJIAJIETh METOJIaMH JI0KA3aTEIbCTB U aJlTOPUTMOB PELICHUS], yMe-
HUS UX IPUMEHATh, IPOBOJUTH JI0Ka3aTeJIbHbIE PAacCYKICHHS B XOJI€ PEIICHUs] CTepeoMeTpruye-
CKHX 3a/1a4 U 3aJa4 C NMPaKTUYECKUM CO/iepKaHueM, (POPMUPOBAaHUE MPEACTABIECHUS O HEOOXO-
JUMOCTH JI0Ka3aTeNIbCTB MIPU OOOCHOBAHMU MAaTEMaTHUYECKUX YTBEPXKACHUN U POJIM aKCUOMATH-
KU B TIPOBEJICHHUH JCTyKTUBHBIX PaCCyXKICHUIA,

pasBUTHE M COBEPILIEHCTBOBAHHE MHTEJUIEKTYaJbHBIX M TBOPUYECKUX CHOCOOHOCTEH 00y-
YalOIIMXCS, TO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUM, KPUTUYHOCTH MBILILIE-
HUS, UHTEpeca K U3y4EHHUIO T€OMEeTpUH;

¢dopMupoBaHre (yHKIIMOHAJIBLHOW T'PAMOTHOCTH, PEJIEBAHTHOW I'€OMETPUU: YMEHUs pac-
MIO3HABATh MPOSBIECHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peasibHBbIX
KU3HEHHBIX CHTYallUsX U TPU M3YyYCHHUU JPYTHX YUEOHBIX MPEIMETOB, MPOSBICHHUS 3aBHCUMO-
CTel M 3aKOHOMEPHOCTEH, MOAETMPOBAHUS pEAbHBIX CUTyallUd, UCCIEA0BaHHs MOCTPOECHHBIX
MoJiesIel, MHTepIIpEeTally MTOJIyY€HHBIX Pe3yIbTaTOB.

OCHOBHBIMHU CcOJIEpXKaTeIbHBIMH JIMHUAMU yueOHoro Kypca «I'eomerpusi» B 10—11 kac-
cax sBisroTcs: «[IpsiMble W MIOCKOCTH B MpocTpaHcTBe», «MHororpanHukuy, «Tena Bpaiie-
HUS», «BEKTOpBI M KOOPIAUHATHI B TPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO tpeboBaHNEe «yMETh ONEPUPOBATH MOHATUIMUY, Pe-
JIEBAaHTHBIMU T€OMETPUU Ha YriayOonéHHOM ypoBHe oOyuenust B 10—11 kmaccax, OTHOCHTCSA KO
BCEM COJIepXKaTeNbHbIM JHUHUSIM y4eOHOro Kypca, a (OpMUpOBaHUE JIOTUYECKUX YMEHUH pac-
npezenseTcs He TOJIBKO M0 COJEepKaTeIbHBIM JIMHUSIM, HO M 10 ToaaM o0yudenusi. Coaeprkanue
o0pa3oBaHMsi, COOTBETCTBYIOIIEE NMPEIMETHBIM pe3yibTaraM ocBoeHusi denepanbHoil padoueit



IPOTPaMMBI, pacrpeneN€HHbIM M0 rojaM 00y4eHUs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI
KO BCEM OCHOBHBIM, IMPUHIHUIKAILHBIM BOIpOcaM oOywaromrecs: oOpaiiaiiuch HeOAHOKPATHO.
3TO0 MO3BOJSIET OPraHU30BaTh OBJIAZCHUE TEOMETPUUECKUMHU MOHATUSMHU U HaBBIKAMH TOCIIEI0-
BaTEJIbHO U IOCTYNATEJIbHO, C COOJIOJCHUEM IMPUHIMIA MPEEeMCTBEHHOCTH, & HOBBIC 3HAHUS
BKJIIOYAaTh B OOIIYI0 CHCTEMY T€OMETPUYECKHX MPEACTABICHUN OOYYaIOUIMXCs, PACHIMpss U
yrayOssis e€, o0pa3ys MpOYHble MHOKECTBEHHBIE CBSI3U.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3aTh ycloBus Ans AuddepeHunanuu o0ydeHus, MOCTPOSHUS HHINBUYaIbHBIX 00pa-
30BaTENBbHBIX MPOrpaMM, 00ECHeUuTh YIiayOnE€HHOE M3YyYeHHE T€OMETPHH KaK COCTaBISIONICH
yuebHoro npeamera «MareMaTHKay;

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKCHUIO M3YYEHUS MATEMaTHKH C Y4E€TOM BBIOOpa
Oynymeir npodeccuu, obecrieunBas TPEEMCTBEHHOCTh MEXIy OOmMUM M TPOodecCHOHATbHBIM
00pazoBaHHEM.

Ha u3ydenne yaeOHOTO Kypca «I eomeTpus» Ha yriryOJI€HHOM ypoBHE oTBoauTcs 204 va-
ca: B 10 xiacce — 68 yacoB (2 uaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B HE/IEIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, MII0CKOCTh, MpocTpaHCcTBO. [loHATHE
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKkpeluBaromuecs npsamele. 1IpuzHaku ckpemuBaromuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
IPSAMBIX, [1APAJUIEIBHOCTD MPSMOM U IIIOCKOCTH. [lapaienbHoe U LEeHTpanbHOE IIPOSKTUPOBA-
Hue, uobpaxenue Guryp. OCHOBHBIE CBOICTBA MapajuleIbHOrO NMpoeKTHpoBaHus. M3o0paxe-
HUEe (QUTYp B MapajuIeTbHON MPOEKIMU. YTIIBI C COHANPABICHHBIMH CTOPOHAMH, YTOJ MEXIY
IPSIMBIMU B IIpOCTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEN: MapalliesIbHbIE IIIIOCKOCTH, CBOMCTBA
napajieNbHBIX IocKocTel. [IpocTeiimme npocTpancTBEHHBIE (PUTYPBI HA MIIOCKOCTH: TETPadIp,
napajuleIenuIe ], IOCTPOEHUE CEUEHU.

IlepneHqUKyISIPHOCTD NMPSIMOM M IUIOCKOCTH: IEPIEHAUKYISIPHBIE IIPSAMBIE B IIPOCTPaH-
CTBE, NPSIMBIE NApPAJUIEIBHBIE U NEPIEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHAUKYIISPHO-
CTH NPSAMON U IUVIOCKOCTH, TEOpEMaA O MPSAMOI NMEepHeHAUKYIAPHON IIOCKOCTH. OpTOroHanbHOE
IpoekTrpoBaHue. [lepneHauKysap U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, paccTo-
SIHUE OT MPSMOM JI0 TUIOCKOCTH, IPOEKIHsI (PUTYPHI Ha TUIOCKOCTH. IleprneHInKynspHOCT TI0C-
KOCTE: IPU3HAK NEPIEHANKYISIPHOCTH IBYX IUI0CKOCTER. TeopeMa o TpEX NepneHIuKysapax.

VYIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBINA YTOJ1, IMHEWHBIN
yroJl ABYIPaHHOTO yria. TpéXrpaHHblii 1 MHOTOrpaHHbIe yIibl. CBOMCTBA IUIOCKUX YIJIOB MHO-
rorpaHHoro yria. CBoicTBa IJIOCKUX U JIBYTPaHHBIX YIJIOB TPEXIPAHHOTrO yriia. TeopeMbl KocH-
HYCOB ¥ CUHYCOB JiJIsl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHu

Buapl MHOrOrpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronpbHas npusma, nps-
Masi ¥ HaKJIOHHAas PU3MBbI, OOKOBas U MOJIHAS IOBEPXHOCTH MpHU3MEI. [lapamnenenumnen, mpsmo-
YTOJIBHBIN NapajulesIenuIe] U ero cBoiicTBa. Kparuaiimme nmytu Ha NOBEpXHOCTH MHOTOTpaHHU-
ka. Teopema Dilnepa. IIpoctpancTBennas teopema Iludaropa. Ilupamuaa: N-yroiabHas nupamu-
Jla, IpaBUIbHAs M yceu€HHas nupamubl. CBoiicTBa pédep U OOKOBBIX TpaHel MpaBWIBHOW MH-
pamubl. IIpaBuiabHbIE MHOTOIPAaHHUKH: IIPaBWIIbHAS NpPU3Ma M NPABWIbHAS NHUPAMHUIA, IIpa-
BWJIbHAs TPEYToJIbHAS MUPaMUAa M MPaBWIbHBIA TeTpasap, KyO. [IpencTaBienue o MpaBUIIbHBIX
MHOTOI'PAHHHUKAX: OKTa’Ap, AOJAEKAIP U UKOCAIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIIAb OCHOBAHUM, TeOpemMa 0 OOKO-
BOM MOBEPXHOCTH MpsIMOM Mpu3Mbl. [Tn0mans 60koBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIb-
HOM IUPAMMJIBI, TEOPEMA O IUIOIIAHA YCEUEHHOW MUPAMU/IBI.

CuMMeTpuss B IPOCTPAHCTBE. ODJIEMEHTbl CUMMETPUM IPABUIBHBIX MHOIOTPaHHHUKOB.
CumMeTrpHst B MpaBWJIBHOM MHOTOTPaHHHUKE: CUMMETpUs Mapaljiesienuneaa, CUMMETpUs Tpa-
BUJIBHBIX IIPU3M, CUMMETPHS IPABUIIBHON NTUPAMUJIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOT'O BEKTOPA, BEKTOPbI
KOJUIMHEApHBIE, COHAIIPABJICHHBIE W IIPOTHUBOITOJIOAKHO HAIIPaBJIEHHbIE BEKTOPBL. PaBEHCTBO BEK-
TOPOB. JIeHCTBUS ¢ BEKTOPAMHU: CJIIOKEHUE U BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTO-
POB, YMHOKE€HHE BEKTOpa Ha 4nciio. CBOKMCTBA CIIOKEHUSI BEKTOPOB. CBONCTBA YMHOKEHUS BEK-
Topa Ha yncio. [IoHdaTHe KOMIUTaHapHBIE BEKTOPHI. [IpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamenenunena. TeopemMa 0 pa3iaoKEHUH BEKTOPA MO TPEM HEKOMILJIAHAPHBIM BEK-
TopaM. IIpsMoyrospHas cucreMa KoopAuHAT B mpocTpaHcTBe. KoopamHatel BekTopa. CBs3b



MEXIY KOOpAMHATAMHM BEKTOpa M KOOpPAMHATAMM TOYEK. YTOJ] Mexay Bekropamu. CkanspHoe
IIPOM3BEICHUE BEKTOPOB.
11 KJIACC

Tesa BpaleHus

[TonsiTust: HUIMHApPUYECKAs MOBEPXHOCTh, KOHMYECKas MOBEPXHOCTh, chepuueckas Mo-
BEPXHOCTh, 00pa3yromue noBepxHocreil. Tena BpalieHus: TUIHHIP, KOHYC, YCCUEHHBIH KOHYC,
cdepa, map. BzaumHoe pacnonoxeHne cepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300paxenHue Tea BpalleHus Ha MII0CKocTH. Pa3BépTka mummHapa u konyca. CuMMeTpus cepbl
U 11apa.

O0béM. OcHOBHEBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEME PSIMOYTOTHHOTO Tapa-
nenenunena u ciaeactsus u3 He€. OOBEM MPSAMON U HaKIIOHHOW MPU3MBI, HUIMH]IPA, THPAMUIbI
u koHyca. O0BEM 1apa 1 IIapoOBOTO CErMEHTA.

KombOunanuu Ten BpauieHus 1 MHOTOrpaHHUKOB. [Ipu3ma, BOucaHHas B LUMJIMHAP, OMH-
caHHas okouio mHApa. Ilepeceuenne cdepsl u mapa ¢ miockocTeio. Kacanue mapa u chepst
IIOCKOCTHIO. [IoHATHE MHOTOrpaHHUKA, OMIMCAHHOTO OKOJIO cepbl, chephl, BIUCAHHONW B MHO-
TOTpaHHUK WX TEJIO BpaCHUSI.

[Inomane MOBEpXHOCTH HMIWHApA, KOHYca, Iuiomans chepsl u e€ yacteil. [logobue B
npoctpancTBe. OTHONICHHE 00BEMOB, TUTOIIAICH TTOBEPXHOCTEH Mog00HbIX (uryp. [Ipeobpazo-
BaHUe MoA00us, roMOTeTHs. Pelienre 3a1ay Ha MIIOCKOCTH C UCIIOJIb30BAaHUEM CTepeoMeTpHye-
CKHX METOJIOB.

[ToctpoeHnue ceueHWit MHOTOTPAHHHMKOB W Tell BPAILEHUS: CEUEHUS MHIMHApa (mapai-
JIENBHO Y TIEPIEHAUKYISIPHO OCH), CEYEHHUs KOHYca (MapasuiebHble OCHOBAHUIO M MPOXOISIIIHE
yepes BepUINHY), CEUYeHUs 11apa, METOIbl TOCTPOCHHUS CEYEHHIT: METO] CIIEeI0B, METOJ] BHYTpPEH-
HEro NpOEKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEH MII0CKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexkrops! B pocTpancTBe. Onepanuu HaJl BeKTopaMu. BeKTopHOE YMHOKEHHE BEKTOPOB.
CaoiicTBa BEeKTOpHOTO yMHOeHHUs. [IpsimoyronpHas cucrema koopAauHaT B mpoctpaHcTse. Ko-
opIvHATHl BeKTOpa. Pa3noxenne BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIN METO TIPH pe-
HIEHUU T€OMETPUYECKUX 3a/1a4.

JIBH2KeHHsI B IPOCTPAHCTBeE

JBuxenust mpoctpancTBa. OToOpaxkeHus. J[BmwkeHus u paBeHCTBO uryp. Obmme cBoii-
CTBa JBM)KEHUN. BUbI IBH>KEHUI: TapajuIeNIbHBIN MTEPEHOC, [IEHTPalbHasi CAMMETPHS, 3€PKaAJIb-
Hasi CHAMMETpPHUSI, TOBOPOT BOKPYT npsimoid. [IpeobpazoBanus nmogobust. [Ipsmas u cepa Ditnepa.



IITAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA YYEBHOTI'O KYPCA «I'EOMET-
PUS» (YIVIYBJIEHHBIM YPOBEHDb) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA-
30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTaHUE:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW IMO3ZHMIIMK OOYyYarOIIerocsi KaKk aKTHUBHOTO M OTBET-
CTBEHHOT'O WJi€Ha POCCHUHCKOTO OOINECTBa, MPEICTABICHHE O MAaTEMATUYECKUX OCHOBax (DyHK-
[IHOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHHUH, MPOLEAYP T'PaXXKAAHCKOTO OOIIecTBa (BHIOOPHI,
OMPOCHI U JAPYroe), yMEHUE B3aUMOJIEUCTBOBATh C COLIMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBUU
¢ uX QYHKIUAMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCHUUCKHUX
MaTEeMaTHKOB M POCCHUHCKOW MAaTeMaTHYECKOW IIKOJIbI, HWCIIOJIh30BAHUE JTHUX JIOCTHKEHUN B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CHOPMUPOBAHHOCTh HPABCTBCH-
HOTO CO3HAHHUS, STUYECKOTO MOBEJICHUS, CBI3aHHOTO C MPAKTHYECKUM IPUMEHEHUEM JOCTHKE-
HUW HAYKH U JESITEIBHOCTHIO YYEHOT0, OCO3HAHUE JTUYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMYUBOTO
Oysymero;

4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOUYas ICTETHKY MATeMAaTUYECKUX 3aKOHOMEPHO-
cTel, 00BEKTOB, 3a/1a4, pEHICHUH, pacCyKJACHUIN, BOCIPUUMYNUBOCTh K MAaTEMATUUYECKUM acCIeK-
TaM pa3lInYHBIX BHIOB UCKYCCTBA;

5) puzuveckoe BocMTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omnacHoro o0pas3a >KM3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JJ0POBBIO (3I0pPOBOE IHU-
TaHue, cOAIaHCUPOBAHHBIN PEXXHUM 3aHATUNA M OT/AbIXA, PEryspHas (u3nueckas aKTUBHOCTH),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUIHBIM chepam
npohecCHOHANBEHOM JEeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON M e€ MPHIOKEHUSIMU, YMEHUE
COBEPINATh OCO3HAHHBINA BBIOOP Oyyiiel Mpopeccuu U peasrn30BbIBAaTh COOCTBEHHBIE KU3HEH-
HBIE TUIaHBI, TOTOBHOCTh U CIOCOOHOCTh K MaTeMaTHUECKOMY OOpa30oBaHUIO M caMo0Opa3zoBa-
HUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUU MTPAKTUYECKHUX
3a/1a4 MaTeMaTUYeCKON HaINpaBJIECHHOCTH;

7) IK0JI0TM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HKOHOMHUYECKUX TPOIECCOB Ha COCTOSHUE MPHUPOAHOM M COIMAIBHOW CPElbl, OCO3HAHUE TJIO-
0albHOTO XapakTepa SKOJOTHYECKHX MpoOJeM, OpUEHTAIM HAa MPUMEHEHHE MaTeMaTHYECKUX
3HAHWH JJI pelIeHus 3a/1a49 B 00IaCTH OKPYKAIOIIEH CpeIbl, INTAaHUPOBAHUE TTOCTYIIKOB U OIICH-
KM MX BO3MOYKHBIX MOCJEICTBUI IJIs1 OKPY>KaIOIIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BH-
THSI HAYKW U 0OIIECTBEHHOM MPAaKTHUKU, TOHUMAaHUE MAaTEeMaTHIECKON HAyKU Kak Cephl YeIoBe-
YECKOM JeATEeTbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYUMOCTH JUIsl Pa3BUTHS IUBUIIM3AIIMH, OBJIAJIe-
HUE S3BIKOM MaT€MAaTHKH M MAaTeMaTHYEeCKOW KyJIbTYpOH KaK CpPEJCTBOM TMO3HAHUS MUpa, TO-
TOBHOCTbH OCYIIECTBIISITh IPOEKTHYIO U UCCIEAOBATENIbCKYIO JAESTENIbHOCTh MHIWBUIYAIbHO U B

rpymnme.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruveckue aeiicTBU:

BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMaTHYECKHUX OOBEKTOB, IMO-
HSTUH, OTHOIICHUI MEXTy MOHATUAMH, POPMYITUPOBATEH ONPEACICHUS IOHIATUN, yCTAaHABINBATh
CYILIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JUIsl 0000IIEHUSI U CPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN34;

BOCIPUHUMATh, (DOPMYIUPOBATh U MPEOOPa30BLIBATh CYKICHUS: YTBEPIUTEIbHBIE U OT-
puLaTeIbHbIC, €IUHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAOIIOJICHUSX U YTBEPKICHUX, TPeIaraTh KPUTEPHUH ISl BBISIBICHUS 3aKOHOMEPHO-
CTEW U MPOTUBOPEUHUIA;

JiefaTh BHIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U UHAYKTHUBHBIX YMO-
3aKJIFOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IpsIMbIE U
OT IPOTUBHOTO), BBICTPAWBATh apryMEHTAIUIO, IPUBOJIUTH NMPUMEPHI U KOHTPIPUMEpPHI, 0060C-
HOBBIBAaTh COOCTBEHHBIE CYK/ICHHS U BBIBOJIBI;

BbIOMpaTh Croco0 pemieHus y4eOHOI 3amaun (CpaBHHUBATh HECKOJBKO BapUaHTOB pellle-
HUS, BBIOUPATh HaOOJIee MOIXO AN C YYETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarebCKkue AeiCTBHA:

UCIIOJIb30BATh BOIIPOCKHI KaK MCCIICIOBATEILCKUI MHCTPYMEHT IO3HAHUS, POPMYITUPOBATH
BONPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, MPoOIeMy, yCTaHABINBATh UCKOMOE U JaHHOe, (op-
MHUPOBATh THUIOTE3Y, apTyMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBINA KCIIEPUMEHT, HCCIIEJOBAHNUE IO YCTaHOB-
JICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO OOBEKTa, SIBIICHUS, MPOIECCA, BBISBICHUIO 3aBUCHMO-
cTeil MexXay 00beKTaMu, SIBICHUSIMHU, TPOLIECCAMH;

CaMOCTOSITEIILHO (OPMYITUPOBATH 000OIIEHUS ¥ BBIBOJBI MO PE3yJIbTaTaM MPOBEAECHHOTO
HaAOIIO/IEHUsI, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOILIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanmei:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JIsSt
pELIeHMs 3a1a4H;

BBIOMpPATh MHGOPMAIIMIO U3 UCTOUHUKOB PA3JIMYHBIX THIIOB, aHAIIM3UPOBATh, CUCTEMATH-
3UpOBaTh U UHTEPIPETUPOBATH MHGOPMAIUIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHUS;

CTPYKTYpUpPOBaTh MH(GOPMAIINIO, TIPEJICTABIATh €€ B PA3IMYHBIX (POopMax, WITHOCTPUPO-
BaTh IrpaduvecKi;

OIICHUBATH HAIEKHOCTH MH(POPMAIIUHY 110 CAMOCTOSITEIBHO CPOPMYIUPOBAHHBIM KPUTEPH-
M.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCTIPUHUMATE U (OPMYIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSMU U MENSIMHU 00-
meHus, sICHO, TOYHO, l"paMOTHO BI)Ipa)KaTB CBOHO TOLIKy 3peHI/I$I B yCTHI)IX N TIHNCBMCHHBIX
TEKCTaX, JaBaTh MOSCHEHMS MO XOAY PELICHUs 3a7aud, KOMMEHTUPOBATh MOJYyYEHHBIN Pe3ylib-
TarT;

B XOJIe OOCYXKICHHsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbI, POOIIEMBI,
pemaeMoﬁ 3aJa4Mi, BBICKA3bIBATh HWJCH, HAILICJICHHBIC Ha ITOMCK peHIeHI/Iﬂ, COITOCTABJIATE CBOU



CYXJIEHHs C CYXACHUSMH APYrHMX YYAaCTHHKOB JTHAJIOTa, OOHAPYXXUBATh Pa3iIMuue U CXOJCTBO
MO3UIHI, B KOPPEKTHOHN opMe GOopMyIUpOBaTh pa3HOTrIacHsl, CBOM BO3PAXKECHHUS,

IIPEJICTaBIISITh PE3YJIbTAThl PELICHUS 3a7aul, SKCIEpUMEHTA, UCCIIEI0OBaHMs, [IPOEKTa, ca-
MOCTOSITEJIbHO BBIOUPATh (hOpMaT BBICTYIUICHUS C YUETOM 3a/1a4 MPE3CHTAUU U 0COOEHHOCTEH
ayJIUTOPUH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATH IUIAH, aJITOPUTM pEIIEHUs 3a/auyd, BBIOMpPATh CIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, JMOLIMOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTEIbHBIX IIPOLIECCOB, UX pPE3YyJbTATOB, BIAJETh CIOCO0AMHM CAMOIPOBEPKU, CaMO-
KOHTpOJIA ITpoLiecca U pe3yibTaTa pelleHNs MaTeMaTU4eCKOU 3a1a4y;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPU PELLIEHUU 331a4H, BHOCUTbH KOp-
PEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMIEHHBIX OLIMOOK, BbI-
ABJICHHBIX TPYIHOCTEW;

OLICHUBAaTh COOTBETCTBHE pE3yjbTaTa L€ U YCJIOBUSIM, OOBSICHATh MPUUUHBI JOCTHKE-
HUS WIN HEJOCTHKEHMSI pe3yJIbTaToOB JAESATeIbHOCTH, HAaXOAUTh OIIMOKY, AaBaTh OLIEHKY NPHOO-
PETEHHOMY OIIBITY.

CoBMecTHasl 1eSAITEILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
peleHnH y4eOHbIX 3aJiad, IPUHUMATh 11€1b COBMECTHOW JESTEIbHOCTH, IIIAHUPOBATh OPraHU-
3alMI0 COBMECTHOM pabOThI, pacpeAessiTh BUIBI pPadOT, JOTOBApUBATHCS, 00CYkKAATh IPOIIECC U
pe3yiabTar paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBbI» U UHBIE), BBIIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU ACUCTBUS C ApY-
TUMH 4J€HaMH KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIA/1a B OOIIMN MPOAYKT 110 KPUTEPUSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konuy 10 ky1acca o0yyaromuiicss HAy4UuTCS:

¢ cBOOOJIHO OIEPHPOBATH OCHOBHBIMHU TOHSATHSAMHU CTEPEOMETPHH NPU pEIIeHUH 3a7ad U
MPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

® [I[PUMEHATh AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPH PEIIEHUH T€OMETPUIECKUX
3aja4;

e Kitaccu(hUIIMPOBATh B3aMMHOE PACIIONIOKEHHUE MPSIMBIX B MPOCTPAHCTBE, MIIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B MPOCTPAHCTBE;

¢ cBOOOJIHO OTIEPHPOBATH TIOHSATHSMHU, CBS3aHHBIMH C YIJIAMH B TPOCTPAHCTBE: MEXIY
NPSMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH | IJIOCKOCTHIO;

© cBOOO/IHO OMEPUPOBATh NOHATHSAMHU, CBI3aHHBIMU C MHOT'OI'PaHHUKAMU;

¢ cBOOO/IHO PAacCHO3HABATh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpU3Ma, MHUpaMua, IpsMo-
YrOJIbHBIN MapauieNenumnes, Kyo);

e KJTaccu(hUIIMPOBATh MHOTOTPAHHHUKH, BEIOWPAst OCHOBAHHS ISl KIIacCUDUKAIIHH;

© cBOOOJTHO OTIEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C CEUEHHEM MHOTOTPAHHUKOB TIOCKO-
CTBIO;

® BHIMOJIHATH MapajulebHOE, LIEHTPAbHOE U OPTOrOHAJIBbHOE MPOEKTHPOBaHUE (UTYp Ha
TUTOCKOCTB, BBITIOJHSTH N300pakeHHs (GUTYp Ha MIIOCKOCTH;



® CTPOHUTH CEUYEHHUS MHOTOTPAHHUKOB DPA3MUYHBIMU METOAAMH, BBIIOJHATH (BBIHOCHBIC)
MJIOCKUE YEPTEkKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYDP: BUI CBEPXY, COOKY, CHH-
3Y;

® BBEIUMCIIATH IO OBEPXHOCTEHl MHOIOIpaHHUKOB (IIpU3Ma, MUPAMUIA), T€OMETPU-
YECKHX TeJl ¢ IPUMEHEHHUEeM (Gopmyir;

¢ cBOOOJIHO OTEPHPOBATH MOHATHAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U ILIOC-
KOCTb CUMMETPHH, IICHTP, OCh U IJIOCKOCTh CAMMETPHH (DUTYPHI;

© CBOOOJIHO ONEpPUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAWHATaM B
IPOCTPAHCTBE;

® BHITIOJIHATH JACHCTBUS HaJl BEKTOPAMHU;

epemarh 3a/la4d Ha JIOKA3aTeIbCTBO MAaTEeMAaTHYECKUX OTHOLICHUH M HAaXOXJICHUE TI'eo-
METPUYECKUX BEIUYMH, IPUMEHSISI H3BECTHBIE METO/IbI IIPH PEIICHUH MaTEMAaTUYECKUX
3aj1ay MOBBILIEHHOTO U BEICOKOTO YPOBHSI CJIOXKHOCTH;

® [IPUMEHSATH MPOCTEHIINE MPOTPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]1ay;

® U3BJICKATh, IPEOOPA30BHIBATh U MHTEPIPETUPOBATH HH(OOPMAIIHIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (pUrypax, mpencTaBieHHYIO Ha YepTeKaxX U PUCYHKAX;

® [[PUMEHSATH MOJIyYE€HHbIC 3HAHUS HA MPAKTHKE: CPAaBHUBATh U aHAJIU3UPOBATh pPeabHbIC
CUTYalluH, IPUMEHATh M3yUYCHHBIC MOHATHUS B MpOLIECCEe IMOUCKA PELIeHUs MaTeMaTu-
Yecku c(hopMyTupOBaHHON MPOOIEMbI, MOJICIMPOBATh PEATbHBIC CUTYallud Ha S3BIKE
reOMETPHUH, MCCIEI0BATh MOCTPOCHHBIE MOJEIH C UCIOJIb30BAHUEM T'€OMETPUUYECKHX
MOHATUI M TEopeM, ammapaTa aareOpbl, peniath MPaKTHYECKUe 3a7a4yM, CBSI3aHHBIE C
HaXO0XJICHHEM I€OMEeTPUYECKUX BEJIUYMH;

® IMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHU KaK COCTaBHOM 4acTH
dyHaamMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

¢ cBOOOJIHO OIEPHUPOBATH MOHATUSMH, CBS3aHHBIMH C IMJIMHAPUYECKOW, KOHUYECKOH M
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TTOTY4EHUS;

® OIIEpUPOBATh TOHATHUSMH, CBSI3aHHBIMH C TEJIaMH BpAIEHUs: IMJIMHAPOM, KOHYCOM,
cdepoii u mapom;

e pacrio3HaBaTh Tejla BpallleHus (UMWIMHIpP, KOHYC, cdepa U map) U OOBACHATH CIIOCOOBI
MOJIy4EHHUs Tell BpallleHuUs;

e KJ1TacCU(PULIMPOBATh B3aMMHOE PACIIONOKEHHE CHEPBI U TNIOCKOCTH;

® BEIUMCIISATH BEJTMYMHBI 2JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalIeHus, 00BEMBI U TIIOMIA-
JIM TIOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BPAIICHUS, TEOMETPUUYECKHUX Tell C TpUMe-
HEHHEM (OopMyIT;

¢ cBOOOJIHO OTEPUPOBATH MOHATHSMH, CBSI3aHHBIMH C KOMOWHAIMSMHU TENl BpAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHCAaHHBIA OKOJO chepsl,
cdepa, BIMCaHHAs B MHOI'OI'PaHHUK MJIH TEJIO BPAIIECHUS;

® BEIYUCIIATH COOTHOIICHUSI MEXIy TUIOMAIsIMHU MOBEPXHOCTEH W 00BEMaMM TOJTOOHBIX
TeJI;

® 1300pakaTh U3y4aeMble (DUTYpBI, BBINOIHATH (BHIHOCHBIE) IJIIOCKUE YEPTEXKHU U3 PUCYH-
KOB IPOCTBIX OOBEMHBIX (UTYp: BHJ CBEpXy, COOKY, CHH3Y, CTPOUTb CEUCHMS Tel
BPAIICHHUS;

® U3BJIEKaTh, MHTEPIPETHUPOBATH U NMPE0OPa30BBIBaTh MH(OPMAIIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (pUrypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

® cBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

® BLITMOJIHATH ONEPALMU HaJl BEKTOPAMHU;

®33/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBON CHCTEME KOOPIMHAT;



® peliaTh TeOMETPUUYECKUE 33]a4l Ha BBIUMCICHHUE YIJIOB MEXKIY MPSMBIMUA U TUIOCKOCTSI-
MU, BBIYMCIIEHUE PACCTOSHUN OT TOYKHU JI0 IJIOCKOCTH, B LIE€JIOM, HA IPUMEHEHHUE BEK-
TOPHO-KOOPAUHATHOTO METO/Ia TIPH PEIICHUU;

© CBOOOJTHO ONEPUPOBATH MOHATUSAMU, CBSI3aHHBIMU C JIBUKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMKCHHIA,

® BBITIOJTHATh M300paKEHUSI MHOTOTPAHHUKOB U TEJI BPAILICHUS MPH MapalieIbHOM Iepe-
HOCE, IICHTPAIbHOW CUMMETPHUH, 3€PKATBHON CHMMETPHH, IIPH MOBOPOTE BOKPYT MPS-
MOH, MpeoOpa3oBaHuUs MOT00US;

® CTPOUTH CEUCHUSI MHOTOTPAHHUKOB M TEJl BPAILICHUS: CEUCHUS WIHHIPA (MapaJUIeTbHO U
MEPICHIUKYISIPHO OCH), CEYCHHS KOHyca (MapajuielibHbIe OCHOBAHHUIO M MPOXOISIINE
yepes BepIIMHY), CEYSHHUSI 11apa;

® 1ICIT0JIB30BAaTh METOBI MOCTPOCHUS CEUSHUI: METOI CIIEI0B, METOJl BHYTPEHHETO IMPOCK-
TUPOBAHHUS, METO]I IEPEHOCA CEKYIIECH MIIOCKOCTH;

® J0Ka3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

® IPUMEHATh FeoMeTpUuecKkrue (PaKThl AJISl PEIICHUs CTEPEOMETPHUUECKHUX 3a/1ay, Ipearo-
JararmuX HECKOJBKO MIaroB PEIIeHus, eCIIH YCIOBHS IPUMEHCHUS 3a/IaHbl B SBHOU U
HesiBHOU (opme;

e pemiaTh 3a/a4Ml Ha JI0Ka3aTeIhCTBO MATEMAaTHYCCKUX OTHOIICHUH M HAXOXJICHHUE Teo-
METPUYECKUX BEIINIVH,

® IPUMEHSATH MPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPH
pEIlIeHUU CTEPEOMETPUIECKHX 33/1aY;

® IPUMEHSATH TIOJyYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBAThH, aHATM3UPOBATh U OIICHUBATH
peabHBIE CUTYAIUH, IPUMEHSTh U3YUYCHHBIC IOHSATHUS, TCOPEMBI, CBOMCTBA B IPOIIECCE
MOKCKA PEeIICHUs MaTeMaTH4eCcKu CHOpMYIUPOBAHHON MPOOIEMBbI, MOIETHUPOBAThH pe-
AIbHBIC CUTYAITUHU Ha SI3bIKE TEOMETPHH, UCCIIEA0BATh MOCTPOCHHBIE MOJICIIH C UCIIOJIb-
30BaHUEM I'€OMETPUUYECKUX MOHITHI U TEOpeM, armapara anreOpbl, pemaTh mpaKkTuie-
CKHE 33J]a4H, CBS3aHHBIC C HAXOXKJICHHEM ICOMETPHUCCKUX BEIIMYUH;

® IMETh IPEJCTaBICHUS 00 OCHOBHBIX ATAlax Pa3BUTHs F€OMETPHH KaK COCTABHOM 4yacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipakrieckne (uudpossbie)
n/n NPOrpamMMsl Bcero o0pazoBare/ibHbIE
padoThI padoThI pecypes
1 Beenenue B ctepeoMeTputo 5 1
2 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B 18 1
IIPOCTPAHCTBE
3 HCRHeHL[I/IKyJI}IpHOCTB IPSIMBIX U IJIOCKO- 8 1
CTEH B IPOCTPAHCTBE
4 VYribl U paccTosiHUS 12 1
5) MHororpaHHuKu 8 1
6 BekTopsl B mpocTpaHcTBE 7 1
7 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 10 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 0




11 KJTACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/n NPOrpamMMbl Bcero Koﬁﬂ TPOJILHBIC o0pa3oBaTte/ibHbIC
padoThbI pecypest
1 AHaMTHYECKasi TEOMETPHS 19 1
2 Tena BpameHus 15 1
3 [Tnomany noBepXHOCTU U OOBEMBI 29 1
Tell
4 JIBrokeHUS 3 1
5 [ToBTOpEHME, 060OIIEHUE U CH- 43 3
CTEMAaTU3alus 3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 102 7

I'PAMME




KanennapHo-remaTuyeckuii mjian no reomerpun B 11A kiaacce Ha 2023-2024 yyeOHblii 1o

Haumenosanue KonnyectBo 4a-
COB
ITo- Bcero | Kon-
paa- TPOJib- Ipu-
Paznen KO- Hble pa- | Meya-
npo- BbIH Tema ypoka 00ThbI HHUE
rpamMMbl HO-
mep
ypoka
| mosyroaue
Merton 1 Wuctpykrax no Th. IloBropenue kypca 10 knacca. 1
KOOp/u- 2 11.46 IlpsmoyronbHas cucTeMa KOOpJIUHAT B POCTPAHCTBE 1
HAT B 3 .47 KoopauHaTsl BeKTOpa 1
npo- 4 11.47 KoopanHaThl BEKTOpa 1
CTpaH- 5 11.47 Koopaunatsl BeKTopa 1
CTBC. 6 11.48 CBsI3b MEX]ly KOOpJIMHATAMH BEKTOPOB U KOOPIAUHAT 1
ABuike- TOYEK
HHA 7 11.48 CBsI3b MEX]ly KOOpJIMHATAMH BEKTOPOB U KOOPIAUHAT 1
(19 v) TOYEK
8 11.49 [pocTeiimue 3a7aun B KOOpJMHATAX 1
9 .49 IlpocTeiinne 3aja4n B KOOpUHATAX 1
10 | m.49 Ilpocreiimme 3a1a4n B KOOpIMHATAX 1
11 | Koumponvnasa paboma Nel no meme «Memoo xoopounam 1 1
8 NPOCMPAHCMBe
12 | n.50 Yrox mexy BekTopamu. .51 CkasipHOE Mpou3Be- 1
JIeHHE BEKTOPOB
13 | m.50 Yron mexny Bekropamu. .51 CkanspHoe pou3Be- 1
JIeHHE BEKTOPOB
14 | n.52 Beiuncienue yrioB Mexay NpsSMbIMHU U MJIOCKOCTIMU 1
15 | 0.52 BeluncieHue yrioB MeXay NPsIMbIMHU U INIOCKOCTSMU 1
16 | n.54 llenTpanpHas cummerpust .55 OceBasi CHMMETpUs 1
17 | n.57 3epkanbHas cummMerpust 11.58 IlapanienbHblil mepeHoc 1
18 Pemenne 3agau o Teme «/IBIOKCHUS 1
19 | Koumponvuas paboma No2 « Ckansaproe npouseederue 1 1
8ekmopo8. J[eusicenus .
Huauuap, 20 11.59 TloHsTHE IMITHH]IPA 1
KOHYC U 21 11.60 [1nomaap moBepXHOCTH NUIUHAPA 1
map. 22 11.60 [Tomane MoOBEpXHOCTH UITUHAPA 1
(154 23 | m.61 Ilonsarue konyca. n.62 [Inomaas MOBEpXHOCTH KOHY- 1
ca
24 | n.62 TTonia e MOBEPXHOCTH KOHYCA 1
25 | n.62 Ilomaap MOBEPXHOCTH KOHYCA 1
26 11.62 TTironma ;s MOBEpXHOCTH KOHYCA 1
27 | n1.63 YceueHHBII KOHYC 1
28 | n.64 Cdepa u map. 1.65 YpaBHenue chepbl 1
29 | .66 BzaumHoe pacnosnoxeHue cepsl U MI0CKOCTH. 1
30 | n.67 KacarenpHast II0CKOCTh K cdepe. 1
31 | n.68 [Tnomans chepsl. 1
32 | Pemenue 3aau Ha MHOTOTPaHHUKH, LMJIMHAP, KOHYC U 1
map
33 | Pemenue 3aga4 Ha MHOTOTPaHHUKY, IWJIMHIP, KOHYC U 1

ap
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34 | Koumponvnas paboma Ne3 «[Jununop, konyc, wap» 1
O6bembl 35 | n.74 [lonstue oowvema. 11.75 O6beM MPSAMOYTOIBHOTO Ma- 1
Tea (22 v) pajuienenurena
35 | n.75 O6BemM npsIMOYTOJIBLHOTO TTapaJlieenune/a 1
36 | .75 O06beM npsIMOYTOJIBHOTO TapasuIeIeune/1a 1
37 | .76 O0BeM IPSIMOI PU3MBI 1
38 11.76 O0beM NpsMO TPU3MEI 1
39 .77 O0beM MUIMHAPA 1
40 .77 O0beM UIMHAPA 1
41 11.78 Beruncienne 005eMOB TeJl C MOMOIIBI0 HHTErpaia 1
42 11.79 O0BbeM HAKJIIOHHOM MPU3MBI 1
43 11.79 O0beM HaKJIOHHOH NPU3MBI 1
44 11.80 O0beM upamMuIbI 1
45 | n1.80 O6bem nupamuabl 1
46 | m.81 OO0beM KoHyca 1
47 | n.81 OO6BeM KoHyCca 1
48 | Pemenue 3a1a4 Ha BRIYMCIIEHUE 00beMa KOHYyCa 1
49 | KoumponvHnas paboma Ne 4 «Obvembl npusmvl, yuiuHopa, 1
nUpaAmMuUOblL»
Il moayroaue 1
50 | MucrpykTax o Th. n.82 O6béM mapa 1
51 | n.82 O6BEM mapa 1
52 | n1.83 OO0BEeM MIapOBOTO CErMEHTA, MAPOBOTO CJIOS, CEKTOpa 1
53 | .83 O6beM mIapoBOro CerMeHTa, MapoBOro CJI0s, CEKTOpa 1
54 .84 Ilnomans chepsl 1
55 | Pemenue 3anau no temam «O0BEM I1apa U €ro yacTei», 1
«[Inomanp chepoi»
56 | Kommponvuas paboma Ne5 « Obvem wapa u niowas 1
cghepbiy
HexoTto- 57 | n.85 Yron Mexay KacareapHOM U xopaoi .86 JIBe Teope- 1
pble cBe- MBI 00 OTpE3Kax, CBSI3aHHBIX C OKPYKHOCTHIO
JAeHUS U3 58 | n.87 Yrisl ¢ BeplIMHAMU BHYTPU U BHE Kpyra 1
IUIAHU- 59 | n.88 BriucaHHBI 4eTHIPEXyrodbHUK 1. 89 OnrcaHHbIH ye- 1
MeTpHuu TBIPEXyTOJIBHUK
IoBTOpE- 60 | m.90 Teopema o menuane .91 Teopema o OHCceKTprCce 1
Hue (8 u) TPEyrojJbHUKa
61 | m.92 ®opmyisl TUIOMAAM TpEyroibHUKa 11.93 dopmyrna 1
I'epoHa
62 | m1.94 3anaua Diinepa 1
63 | .95 Teopema Menenas. 1.96 Teopema UeBbl 1
64 | 1.97 Dmmnc .98 IN'unep6ona. .99 [Tapabomna 1
65 | PesepBHBI ypok 1
66 | Pe3epBHBI ypoK 1
67 | Pe3epBHBII ypoK 1
[ToBTOpE- 68 | Pe3epBHBIii ypoK 1
HUE CTe- 69 | PesepBHBI ypoK 1
peomer- 70 | Pe3sepBHblii ypoK 1
puu (35) 71 | losropenue. [lapauieabHOCTh NPSIMBIX M IUIOCKOCTEM 1
72 | IloBTopenue. [lapayieabHOCTh MPSIMBIX U TUIOCKOCTEH 1
74 | IloBTopenue. [lapainenbHOCTh NPSMBIX U IJIOCKOCTEN 1
75 | IloBTopenue. [lapaieabHOCTh NPSIMBIX U TUIOCKOCTEH 1
76 | IloBropenue. [TapamieabHOCTh NPSIMBIX U TJIOCKOCTEH 1
77 | IloBTopenue. [lepneHAMKYISIPHOCT MIPSAMBIX U TIJIOCKO- 1

cTen



javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

78 | IloBTopenue. [lepneHUKyYISIPHOCT TPSMBIX U TIOCKO- 1
cTen
79 | IloBTopenue. [lepneHUKyYISPHOCTD TPSMBIX U TIOCKO- 1
cTen
80 | IToBropenue. [lepneHUKYISIPHOCT TPSMBIX U TIOCKO- 1
cTeu
81 | IloBropenue. [lepneHUKYISIPHOCTD IPSIMBIX U IIOCKO- 1
cTe
82 | IloBTopenune. MHOTrOrpaHHUKH 1
83 | IloBTopenue. MHOTOTpaHHUKHU 1
84 | IloBTropenune. MHOrOrpaHHUKHI 1
85 | IloBTropenune. MHOTrOrpaHHUKH 1
86 | IloBTopenue. MHOTOTpaHHUKHU 1
87 [Tosropenue. [lunuuap, KOHyC U map 1
88 | IloBTopenue. [{unuHap, KOHYC | map 1
89 | IloBropenue. Lunuamp, KOHYC 1 mIap 1
90 | IToBTopenue. [{unuHap, KOHYC | AP 1
91 | IloBTopenue. [{unuuap, KOHYC | map 1
92 | IloBTopenue. OOBEMEBI TEI 1
93 | IloBTopenue. OOBEMBI TEI 1
94 | IloBTopenue. OOBEMEBI TEI 1
95 | IToBTOopenue. OOBEMBI TEI 1
96 | [loBTopenue. OOBEMEBI TEI 15.05
97 | IloBTOopenue. BeKTOpbI B IPOCTPAHCTBE 16.05
98 | IloBTOpeHue. BekTopsl B IpOCTpaHCTBE 17.05
99 | IloBTOpenne. MeTo KOOPIMHAT B IPOCTPAHCTBE 22.05
100 | IToBropenue. Metoa KOOpIMHAT B IPOCTPAHCTBE 23.05
101 | IToBropenmne. MeTon KOOpIMHAT B TPOCTPAHCTBE 24.05
102

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O TIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOT0 aHaln3a, reometpus. ['eometpus, 10-11 xnaccol/
Atanacsn JI.C., byty3zoB B.®., Kagomues C.b. u npyrue, AkironepHoe o01iectBo «M31aTenbCTBO
«ITpocBemenne»

METOANYECKHE MATEPHUAJIBI IJIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET
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