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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaK 00€CIIEYUBAET BOZMOKHOCTh U3yUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PELICHUU N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBHUIYAJIBHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUHN, U HEOOXOAUMBIX Ul YCIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NMPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MMOHATHIHOTO aIapara no pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn M yMEHHE HUX NPUMEHSTh, YMEHHMs JIOKa3bIBaTh TEOPEMbl U HAXOJIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIIEOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI PaAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHITHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KAaTEeIBLHBIMU JIMHUAMH y49eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJlep>KaTeNIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. OTO TO3BOJSIET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
M3y4YeHHUE TEOMETPUH KaK COCTaBIISIONICH yaeOHoro npeameTa «MaremMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COILEPKAHUE OBYUYEHUASA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCMOMaTUYECKOM MOCTPOEHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOe pacnosniokeHHe NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
napajielibHble M CKpeluBarommecs npsmblie. [Ipr3Hakym CKpelmmBarommXcs
npsaMbIX. [lapajienbHOCTP MHPSAMBIX W IUIOCKOCTEM B MPOCTPAHCTBE:
MapajulesibHble MpPsSMbIE B IIPOCTPAHCTBE, MNAPALICIBHOCTh TPEX IMPSAMBIX,
MapaJuIeIbHOCTh MNPSAMOW M IUIOCKOCTH. [lapamnenpHoe W LEHTpalbHOE
IPOEKTUPOBaHUE, H300paxeHue (uryp. OCHOBHbIE CBOMCTBA MapaljIeIbHOTO
npoektupoBaHus. M3o0paxkeHue puryp B mapajuiebHOM MpPOEKUUHU. YTIBI €
COHAIIPABJICHHBIMU CTOPOHAMM, YrOojJ MEXAY MpsIMBIMU B IPOCTPAHCTBE.
[lapannenbHOCTP  IJIOCKOCTEW:  MAapaJUIEIbHBIE  IIJIOCKOCTH,  CBOWCTBA
napajuieldbHbIX IUIOCKOCTe. [lpocrelilme NpoCTpaHCTBEHHbIE (QUIYpPHl Ha
IJIOCKOCTU: TETPA3p, MapaJlIeICIUIIe]l, IOCTPOCHUE CCYEHU M.

[lepnieHIUKYIAPHOCTD NPSAMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE ITPSAMBIE
B IIPOCTPAHCTBE, NPSAMBIC NapajuIeIIbHbIE U NEPHEHAUKYISPHBIE K IIIOCKOCTH,
MPU3HAK NEPNEHAUKYISIPHOCTA MNPSIMOM M IUIOCKOCTH, TE€OpeMa O MPSIMOU
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
IleprieHIMKYISIp M HAKIOHHBIE: pPACCTOAHME OT TOYKH JO IUIOCKOCTH,
paccTosiHue OT MpPsIMOW JO IJIOCKOCTH, MPOEKIHS (UTYypbl Ha IIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISIPHOCTU JBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

YTabl B IPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U IUIOCKOCTBIO, IBYTPAHHBIN
yIOJI, JUHEUHBIA yroJl JIBYTPAHHOIO yriia. TpEXTrpaHHBIM W MHOTI'OTPAaHHBIE
yrabl. CBOMCTBA IJIOCKUX YIVIOB MHOTOTrpaHHOro yria. CBONCTBA IUIOCKHUX U
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB U CHHYCOB JJIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buabl MHOTOrpaHHUKOB, pa3BEPTKAa MHOrOrpaHHuka. [Ipusma: n-yronpHas
npu3Ma, MpsMas M HAKJIOHHAs NpPU3MbI, OOKOBass M TOJHAs MOBEPXHOCTb
npu3Mmsl. [lapannenenunesn, NpsiMOYroJIbHBIN MapaAJJIENENUIIE] U €T0 CBOMCTBA.
Kparuaiiiune mnyTd Ha MOBEPXHOCTM MHOTOrpaHHUKa. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. [Mupamuaa: Nn-yronpHas nupammuia,
nmpaBuibHAs W yceu€HHas mupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEl



MpaBUJIbHON nupaMuibl. [IpaBUIIbHBIE MHOTOIPAaHHUKU: NIPaBUJIbHAS MPU3Ma U
MpaBUJIbHAs NUpPaMHUAA, MpaBUJIbHAS TPEYrojbHas MUpPAMUJA U MPaBHIIbHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBUIIBHBIX MHOTOIPAHHUKAxX: OKTadp,
TOJIEKadIp U UKOCadIp.

Boeluucienre 53I€MEHTOB MHOTOIPAHHHMKOB: pPEOpa, AMArOHANH, YTJIBI.
[Inomans OOKOBOI MOBEPXHOCTH M IOJIHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IUIOIIA b OCHOBaHUI, TeopeMa O OOKOBOW MOBEPXHOCTU NPSIMON MPU3MBIL.
[Inomanpe OOKOBOW MOBEPXHOCTH M TIOBEPXHOCTH IPAaBWIBHOM MHpaMUbI,
TEOpeMa O IUIOLAAN YCEYEHHOU MMPAMU/IBI.

CummeTpust B HPOCTPAHCTBE. OJIEMEHThl CHUMMETPUU MPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHsI B MPAaBWIBHOM MHOTOTPAaHHUKE: CUMMETpUS
napaJyIeJIeNIe1a, CUMMETPUS MPABUIBHBIX IPU3M, CUMMETPHs ITPaBUIIBHOU
OUPAMUJIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHAIMPABIECHHBIE W MPOTHBOIOJIOKHO
HaIpaBJICHHbIE BEKTOpPHl. PaBEeHCTBO BEKTOpPOB. JIeMCTBUS C BEKTOPAMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOXCHHE
BeKTOpa Ha 4ucio. CBOWCTBA CJIOKEHHUS BEKTOPOB. (CBOWCTBA YMHOMEHHS
BeKkTopa Ha uwucio. [loHsatue  kommuiaHapHele  BeKTOpbl.  IIpu3Hax
KOMIUIAHAPHOCTH TpEX BeKTOpoB. lIpaBmino mapamnenenunena. Teopema o
Pa3IOKEHUH BEKTOpAa MO TPEM HEKOMILIAaHApHBIM BeKTOpam. IIpsmoyronbHas
cucTteMa KoopAuHAT B mpocTpaHcTBe. KoopnanHatel BekTopa. CBsA3b MEXKIY
KOOpJIMHATaMH BEKTOpa M KOOPAMHATAMHM TOYEK. YTOJ MEXKAY BEKTOpamu.
CkansipHO€e IpOU3BEIACHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[ToHsaTHA: UMIMHAPUYECKAs IOBEPXHOCTb, KOHUYECKAas ITOBEPXHOCT,
chepudeckas MOBEPXHOCTh, OOpasylolue MOBEpXHOCTeH. Tena BpalieHUs:
UINHAP, KOHYC, YCEUYEHHBI KOHYC, cdepa, map. B3aumHoe pacnosiokeHue
cheppl M TUIOCKOCTH, KacaTelbHash MIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpaleHus Ha TIockocTu. Pa3BépTka nununapa u konyca. Cummerpus cepsl u
mapa.

O6bém. OcHoBHBIE cBoMcTBa 00BbEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJILHOTO TMapajienenumnena u ciaeActBus u3 He€. OO0OBEM mpsaMoil u
HAaKJIOHHOW TMpHU3MBI, MMWIMHApPA, NHUpaMuAbl U KoHyca. OOBEM 1mapa u
1apOBOI'0 CErMEHTA.



KoMOunHanuu Ten BpamieHus U MHOTOTPAHHHWKOB. [Ipw3ma, BrucaHHas B
UWIMH]P, ONMUCaHHas oOKojo uuiuHapa. Ilepeceuenne cdepbl U 1mapa c
iockocThio. Kacanue mapa u chepsl miockocTeio. [loHsITHE MHOTOrpaHHUKA,
OMHCAHHOTO OKOJIO c(ephl, cdepbl, BIMCAHHOW B MHOTOTPAHHHK WU TEJO
BpAILICHUS.

[Tnomans MOBEpXHOCTH IMIIMH/IPA, KOHYCA, TJIOMmaas chephl U e€ JacTeil.
[Tonobue B mpoctpancTtBe. OTHOIIEHHE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEH
nono6Hsix guryp. [IpeoOpazoBanue noaobusi, romoretus. Pemenue 3agau Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[Toctpoenne ceyeHWii MHOTOTPAHHUKOB W TEJ BPALICHHS: CEUYCHHS
UWIMHIpa (mapajyielbHO U MEPHEHIUKYJSIPHO OCH), CEUEHHS KOHYca
(mapanienbHble OCHOBAHHUIO M MPOXOJAIIME Yepe3 BEpIIMHY), CEUCHHs Iapa,
METOJBl TIOCTPOECHHUSI CEUYEHUW: METOJ  CJIEI0B, METOJ BHYTPEHHErO
MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYLIEH MIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanyu Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHUE BEKTOpPOB. CBOMCTBAa BEKTOPHOIO yMHOXkeHUd. [IpsmoyrosbHas
cUCTeMa KOOpJIMHAT B mpocTpaHcTBe. KoopanHaTel BekTOpa. PasnoxkeHwue
BeKTOpa 1o ©Oa3ucy. KoopauHAaTHO-BEKTOPHBIA METOA NpPH PELICHUU
F€OMETPUYECKUX 3a]1a4.

JIBUKeHMs1 B IPOCTPAHCTBE

JIBuxenust nmpoctpanctBa. Otobpaxenus. [[BuxkeHus U paBeHCTBO GUTYp.
OOGmue cBoicTBa JABMIKEHMH. BHIbl JBW)XCHUM: TapaulelbHBIA TIEPEHOC,
LEHTpaJIbHAsl CUMMETPUS, 3€pKajJbHAsI CUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.

IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIIUTAHME:

chOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3UIMM  OOYYalomerocss  Kak
aKTUBHOTO W OTBETCTBEHHOIO YJIEHA POCCHIICKOTO OOIIECTBa, MPEACTABICHUE O
MaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHMPOBAHUS PA3IMIHBIX CTPYKTYP, SIBJICHHH,
IpoIeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COITMATBHBIMA WHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIIUSIMY 1 Ha3HAYCHHUEM;



2) maTpHOTH4YeCKOEe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKONW UACHTHYHOCTH, YBAKCHUS
K MPOILJIOMY Y HACTOSIIIIEMY POCCHUICKON MaTEMAaTUKH, IEHHOCTHOE OTHOIICHHE
K JIOCTHKEHHUSIM POCCHUMCKHX MAaTEMaTHKOB M POCCUMCKOM MaTeMaTHYECKO
IIKOJIbI, UCMOJIb30BAHUE 3TUX JOCTHXKEHUN B JPYTrUX HayKax, TEXHOJIOTHSX,
chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHE JTyXOBHBIX [IEHHOCTEH POCCHIICKOTO Hapo/a,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HSTUYECKOrO TOBEACHMUS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAyKH W
NEATEeIbHOCThIO YYEHOTO, OCO3HAHHWE JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYHMBOTO Oy AyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELICHN, pacCy X IEHUN,
BOCTIPUMMYHMBOCTH K MATEMAaTUUECKUM aCTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocnuTaAHME:

c(hOPMHUPOBAHHOCTh YMEHHUS TNPUMEHSITh MaTeMAaTHUYECKHE 3HaHUS B
MHTEpecax 3J0pOBOro M 0e3omacHoro oOpa3a JKHW3HH, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JI0POBBIO (370pOBOE NUTaHHE, COaTaHCUPOBAHHBIM
PEXKUM 3aHATUN U OTIIbIXA, PETYJsipHas PU3NUYEcKasi akTUBHOCTh), (puznueckoe
COBEPILIECHCTBOBAHUE npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIBHOMN
NEATEIIbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TpPYIy, OCO3HAHWE IIECHHOCTH TPYAOJIOOUSI, MHTEpPEC K
paznuyHbiM  cdepaM  TPOo(PEeCcCCHOHATBHON  ACSTENBHOCTH, CBS3aHHBIM C
MaTEMaTUKOW M €€ MPUJIOKECHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccun W peaau3oBBIBATh COOCTBEHHBIE >KU3HCHHBIC IUJIaHBI,
FOTOBHOCTh M  CIOCOOHOCTH K  MaTeMaTHUYeCKOMY OOpa30BaHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEW KW3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphbl, MOHUMAHHUE BIIMSHUS
COITMAJIbHO-DPKOHOMHUYECKUX  TMPOLIECCOB HA  COCTOSIHUE TMPUPOJAHOM H
COIMAIBHOW Cpe/bl, OCO3HAHHWE TJ00aTBbHOTO XapakTepa IKOJIOTHYECKUX
mpo0JieM, OpUEHTAIUST Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM JJIsl peIieHUs
3a/1a4 B 00JIACTH OKPY’KAIOIICH Cpepl, INTAHUPOBAHUE MTOCTYIKOB M OIICHKU MX
BO3MOJKHBIX TTOCJIEACTBUN JJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKHM U  OOIIECTBEHHOM NPaKTUKH, MOHUMaHUE
MaTEMaTUYECKOM HayKh Kak chepbl 4elIOBEYECKOM NeATEeIbHOCTH, ATAloB €€
pa3BUTHS M 3HAYMMOCTH [JISl PA3BUTHSA LMBWIA3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU M MAaTEMaTHYECKOM KyJIbTYpOM Kak CPEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIIAITh IPOECKTHYIO U HCCIIEIOBATEIBCKYIO IEATEIBHOCTD
WHJVBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTeIbHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHS

Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIIATHh U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TIOHSATUN, OTHOUICHUH MEXAY MOHATHUSAMHU, (OPMYIUPOBATH
onpeeIeHus MOHSITHH, yCTaHABJIMBATh CYIIIECTBEHHBIN pHU3HAK
Kjaccu(uKanuy, OCHOBaHUA Ui OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3a;

BOCIIPUHUMATh, (HOPMYyJIUpPOBaTh MW  TPEOOPA3OBBIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITH ~ MaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
MPOTHBOPEYHS B aKTax, JaHHBIX, HAOMIOACHUSIX M YTBEPKICHUSAX, TIPEJIaraTh
KPUTEPHUH IS BBISBIICHHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYUHIA,

JIenaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEP)KICHUA (MpsSMBIE W OT MPOTHBHOTO), BBICTPAWBATh apTryMEHTAITHIO,
MPUBOANTh TIPUMEPHl M  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Ccroco0 pemieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelICHUs, BbHIOMpaTh Haubojee MNOAXOASAIMMK ¢  y4€ToM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

MCIIOJIh30BaTh BOMPOCKHI KaK WCCIENOBATEILCKUN MHCTPYMEHT IMO3HAHMSI,
dbopMynupoBaTh  BOMPOCHI, (GUKCHPYIONIUME MPOTHBOpEUYHE, Mpobdiemy,
yCTaHABJIMBATh UCKOMOE M JaHHOE, (DOPMHUPOBATH THIIOTE3Yy, apTYMEHTHPOBATh
CBOIO TTO3UIINI0, MHCHHE,

IIPOBOIUTH CaMOCTOSITEIIEHO CIUTAaHMPOBAaHHBIN OKCIIEPUMEHT,
WCCJICIOBAHNE IO YCTAHOBJICHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OOBEKTa,



ABIICHUS, TIPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIBHO (hOPMYIHPOBaATh 000OILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
OPOBEAEHHOIO HAOJIOJIEHUS, MCCIEIOBAHUSA, OLIEHMBATh JIOCTOBEPHOCTH
MOJTy4YEHHBIX PE3YyJIbTaTOB, BEIBOJOB M 0000IIIEHNU;

MIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE NPOLIECCA, A TAKKE BBIIBUIaTh
IPEIIOJIOKEHHUS O €0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBJIITH 1e(pULNTH MHPOPMAIMK, JaHHBIX, HEOOXOAMMBIX JUIsl OTBETA
Ha BOIIPOC U ISl pEUICHUS 3a]1a4u;

BbIOMpaTh  WMHGOpPMAIUMI0O W3  UCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPHPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUIOB U (YOPM IMPEICTABICHMUS;

CTPYKTYPUPOBATh HH(POPMALIKIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH IpapUuecKu;

OLICHUBATh HaAEKHOCTh uH(popmMaIun 1o CaMOCTOSITEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPUSIM.

KoMmMmyHuUKaTHBHBIE YHHBEPCAJbHBbIE YUYeOHbIe 1eiCTBUS

OoO1enue:

BOCIIpUHUMATh W  (OPMYJIHPOBATh CYXKJICHHS B COOTBETCTBHU C
YCJIIOBUSIMH U TISJISIMH OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY
3pEeHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, aBATh MOSICHEHUS 110 X0y PEIICHUS
3a7]a4i, KOMMEHTUPOBATH NOJYUYECHHBIN PE3YJIbTAT;

B X07i¢ 00CYKJIEHHS 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI,
npoOJieMbl, pelraeMoi 3aJadyu, BBICKA3bIBaTh HJEH, HallCJICHHBIC HA ITOMCK
pEIIeHUs, COMOCTABIIAThL CBOM CYXICHUS C CYXKICHUSMHU IPYTHX YYaCTHUKOB
Juajnora, oOHapyXUBaTh Pa3IM4KMe U CXOJICTBO MO3UIUHN, B KOPPEKTHON (Popme
(bopMyIHpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPE/ICTABJIATh pe3yabTaThl pelieHust 3a7a4u, AKCIIEPUMEHTA,
UCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4€TOM 3aJ1a4 IPE3CHTAIIUU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIAThH TUIAH, AJITOPUTM PEIICHUS 3a]]a4H, BHIOUPATh CIIOCO0 pEIICHUS
C y4y€TOM HMEIOIIUXCSI PECYpCOB W  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh M KOPPEKTUPOBATh BapUAHThl PEUICHUNA C Y4ETOM HOBOM
uHdopmaIuu.



CaMOKOHTPOJIb, SMOIIUOHAJILHBIN HHTEJIEKT:

BIIQJICTh HABBIKAMH TIO3HABATEIHHOM pediekcMr Kak OCO3HAHUS
COBEpIIACMbIX JCHCTBHI W MBICIUTEIBHBIX MPOIECCOB, WX PE3YJIbTATOB,
BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIS Ipoliecca W pe3ylbTaTa
pEIIeHNs MaTeMaTHICCKOM 3a1a9H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPU PEIICHHUH
3ala4l, BHOCHUTh KOPPEKTHUBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX
0OCTOSITENTLCTB, TaHHBIX, HAMIEHHBIX OIITNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHWBAaTh COOTBETCTBHE pe3yibTaTa IIETH W YCIOBUSAM, OOBICHATH
MPUYMHBI JTOCTHKCHHUS WM HEAOCTHKEHHUS PE3yJbTaTOB JIECSITEIBHOCTH,
HaxOJIUTh OMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
WHIUBUyTBHOW pa0OTHl MPU PEIMICHWH YYeOHBIX 3a7ad, MPUHUMATH IETh
COBMECTHOM NIEATEIbHOCTH, IUIAHUPOBATh OPTaHW3aIMI0 COBMECTHOW PabOoTHI,
pactpenensaTh BHIBI padOT, TOTOBAPUBATHCS, 00CYXIaTh MPOIECC M Pe3yabTaT
paboThI, 000011aTh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMNMIOBBIX (hopMax paboThl (00CYKaeHuUsI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» W HWHBIC), BBIMOJHATH CBOIO YacTh pabOTHl |
KOOPJIMHUPOBATH CBOM JICHCTBHS C APYTHMMH UYjICHAMH KOMAaHbI, OIICHHBATH
KauyeCcTBO  CBOEr0  BKJaJa B  OOMMHA  TPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

HPEIMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyvaromuiicss Hay4UTCS:

¢ CBOOOHO OMEPUPOBATH OCHOBHBIMH TIOHSITHSAMHU CTEPEOMETPUU TIPH
pEIIeHUH 33724 U MTPOBEACHUHN MaTEMaTHUYECKUX PACCYKICHUN;

e MPUMEHSITh AKCHOMBI CTEPEOMETPUU U CIICJICTBUSA M3 HUX IMPHU PEIICHUH
Tr€OMETPUYECKUX 3a]1aY;
e KJJaCCU(UIIUPOBATh B3aUMHOE PACIIOJIOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
TJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;
«CBOOOZHO OIEPUPOBATH TOHSTHSAMHU, CBS3aHHBIMH C yrjaMd B
MIPOCTPAHCTBE: MEXKAY MPSAMBIMUA B MPOCTPAHCTBE, MEXKIY MPSAMON U
TUIOCKOCTBIO;

¢ CBOOOTHO ONIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTpaHHHUKAMU;

¢ CBOOOZHO pacIlo3HaBaTh OCHOBHBIC BHIbI MHOTOTPAHHUKOB (TpHU3Ma,
nipamMua, MpsSMOYTOBHBIN Mapauiesenunes, Kyo0);



e KJJaCCU(PUIIUPOBATL ~ MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHHS IS
Kiaccuukanuu;

¢CBOOOAHO OMNEpUPOBATh TMOHATUSIMH, CBS3aHHBIMH C CEUYCHHEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e BBIIIOJIHATh  MAPAJUIENIBHOE,  LEHTPAIBHOE U OPTOrOHAIBHOE
MIPOCKTUPOBaHWE (UTYp HA TUIOCKOCTH, BBIMOJHATH HN300paKEHUS
¢buryp Ha IIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAaHHUKOB PAa3JIMYHBIMUA METOJAMH, BBITIOIHATH
(BBIHOCHBIE) IUIOCKUE 4YEPTEKU U3 PUCYHKOB TMPOCTHIX OOBEMHBIX
¢duryp: BuxI cBepxy, cOOKy, CHU3Y;

e BBIYUCIIATh  IUIONIAAM  TMOBEPXHOCTEH MHOTOIPAHHUKOB  (TIpU3Ma,
nupamMmuaa), TEOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM hopMyI;

e CBOOOTHO OTIEPUPOBATH MOHSATUSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP,
OCh U IUIOCKOCTb CUMMETPHUHU, LIEHTP, OCh U IUIOCKOCTh CUMMETPUHU
urypes;

¢ CBOOOJIHO OIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOLIMMH BEKTOpaM W
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH JEUCTBUS HAJl BEKTOPAMU;

epELIATh 3aJaYM HA JOKA3aTEIbCTBO MATEMAaTUYECKUX OTHOLICHUW H
HAXOXJICHUE T€OMETPUUYECKUX BEIINYHH, IPUMEHSS] U3BECTHBIC METObI
IIPM PEUICHUWM MaTEeMaTUYECKUX 3a7ay MOBBILICHHOTO U BBICOKOTO
YPOBHSI CJIOKHOCTH;

e IPUMEHATh IPOCTEUILME MPOrPAaMMHBIE CPEIACTBA H  JIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI TPH PEUICHUU CTEPEOMETPUUECKHUX
3a/1ad;

e U3BJIEKAaTh, MPEOOPA3OBBIBATh W HHTEPIPETHUPOBATH HHPOPMAIHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
YepTekKax U pUCYHKAX;

e IPUMEHSATh TIOJYYCHHBIE 3HAHMUS HaA TMPAKTUKE: CpPaBHUBATh U
AHAJIM3UPOBATh PEaIbHbIC CUTYAIlMU, TPUMEHSTh W3YyYCHHbBIC TTOHATHUS
B TpOIECCe IOWCKA PEIICHUs MaTeMaTU4ecKu CGhOpMYIUPOBAHHON
pOOJIEMBI, MOJICTTUPOBATh PEATbHBIC CUTYAllUd Ha SI3bIKE TEOMETPHH,
UCCIIEN0BATh MTOCTPOCHHBIE MOJENH c MCIIOJIb30BaHUEM
reOMETPUYECKUX TOHITUH U TeopeM, ammaparta aiareOpbl, periaTh
MPAKTUYECKHUE 3a/1a4M, CBSI3AHHBIC C HAXO0XICHUEM TI'€OMETPUYECKHUX
BEJIMYMH;

e UIMETh TPEACTABICHUS 00 OCHOBHBIX JTalax Pa3BUTHUS TEOMETPHUH Kak
COCTaBHOM yacTu (PyHIaMEeHTa Pa3BUTHUSI TEXHOJIOTHH.

K xonmy 11 kaacca oOygaromuiicss HayquTCs:



¢ CBOOOJTHO ONEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C IMJIMHAPUYECKOM,
KOHUYECKOW M CPEepUYECKO MOBEPXHOCTSIMHU, OOBSACHATH CIIOCOOBI
IIOJIyYEHUS,

e OIIEPUPOBATh  IOHATHSAMM, CBSI3aHHBIMM C  TEJaMU  BpAlICHUS:
AJTUHAPOM, KOHYCOM, CEepoi U MapoM;

epacmo3HaBaTh Teja BpauleHus (UWIMHAP, KOHYyC, cdepa U IIap) u
OOBSACHATH CIIOCOOBI MOTYYEHUSI TEJ BPaLCHUS;

* KJIacCU(ULIMPOBATH B3aUMHOE PACIIONOKEHHUE C(Ephl U MIOCKOCTH;

 BBIUMCIIATh BEJMYMHBI AJIEMEHTOB MHOTOI'PDAaHHHUKOB M TE€J BpallCHUS,
00BEMBI U TUIOLIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPALLECHHUS,
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (popmy;

e CBOOOJIHO OINEPUPOBATh MOHSITUSIMHU, CBSI3AHHBIMU C KOMOWMHAIUSIMU Tl
BpallleHUsI 1 MHOTOTPAHHUKOB: MHOTOI'PAaHHUK, BIIUCAHHBIA B chepy U
ONMMCaHHBIA OKOJIO cdephl, cdhepa, BOMCAHHAS B MHOTOIPAHHUK WIIU
TEJIO BPAILCHUS;

¢ BBIUMCIATH COOTHOLIEHHUS MEXAY IUIOHNIAJAsIMU TOBEPXHOCTEH H
o0BbEMamMM MOAOOHBIX TEN;

e U300pakaTh H3y4daemble (QUIYpbI, BBINOIHATH (BBIHOCHBIE) IIJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TeJl BPALICHUS;

e U3BJICKaTh, HMHTEPIPETUPOBATH M MpeoOpa3oBbIBATh HH(OpPMALMIO O
OPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, NMPEACTAaBIECHHYIO Ha
4epTeKax U pUCyHKax;

« CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTRE;

e BBITMOJIHSATH ONEPALMU HAJl BEKTOPaMU;

*331aBaTh IIJIOCKOCTh YPABHEHHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT;

e pEIIAaTh TEOMETPUUYECKUE 3a4a4M HA BBIYMCIICHUE YIJIOB MEXKY IPSIMBIMU
U TUIOCKOCTSIMH, BBIYHMCIIEHUE PACCTOSHUNA OT TOYKH J0 IJIOCKOCTH, B
LEJIOM, Ha TMPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOJAa MpH
peLIeHNH;

¢ CBOOOJIHO ONEPUPOBATH MOHITHSIMH, CBA3aHHBIMH C JBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHUM;

¢ BBIMOJHATh HM300paKEHUS! MHOTOTPAHHUKOB M TeJ BpallleHHs] MpH
MMAPALIETBHOM IIEPEHOCE, LEHTPAIBHOW CUMMETPHUHU, 3E€pPKaJIbHON
CUMMETPUH, MIPU TIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo100us;

e CTPOUTH CEYEHHSI MHOTOIPAHHUKOB M TE€JI BPAILEHUS: CEUEHUS LIWIIMHIpA
(mapajuilenbHO W NEPHEHIUKYJISIPHO  OCH), CEUEHHS]  KOHyca
(mapanieynbHblE OCHOBAHUIO U MPOXOSAIIME Yepe3 BEPIINHY), CEUCHUs
mapa;



* UCIIOJIB30BATh METOJIBI IMOCTPOCHHUSI CEUYCHUMH: METOJ CJENO0B, METOJ
BHYTPEHHETO IMTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;

e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS,

e IPUMEHSTh T€OMETPUYECKUE (AKThI ISl PEIICHHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEANOJarallinX HECKOJIBKO IIaroB PEIICHUs, €CIIM yCIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopMme;

epEIIATh 3aJaYM HA JOKAa3aTEIbCTBO MATEMaTUYECKUX OTHOUIEHUWA U
HaX0XJICHUE T€OMETPUUECKUX BEIINYUH;

e IPUMEHATH IPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3314,

e IPUMEHATh  IIOJYYCHHbIC 3HAHUSA HA  MPAKTHKE: CPAaBHUBATh,
AHAIIM3UPOBATh U OLECHUBATH pEaJbHbIC CUTyalUH, IPUMEHSITH
U3yUYCHHBIE MIOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MIOUCKA PELLICHUS
MaTeMaTU4ecKu C(OpMyIUpPOBaHHON  MPOOJIEMBI, MOACIUPOBATH
pEANIbHBIE CUTYAIIMU HA SI3BIKE T€OMETPUHU, UCCIEA0BATH TOCTPOCHHBIC
MOJIEJIM C MCIIOJb30BAHUEM TE€OMETPUYECKUX TOHATHH M TEOPEM,
anmaparta anreOpbl, peliarh MNPAaKTHYECKUE 3a7aud, CBS3aHHBIE C
HaXO0XJICHUEM F€OMETPUUECKUX BEJINYNH,;

e UIMETh MpPEACTABICHUSI 00 OCHOBHBIX 3Tanax pPa3BUTUS T'€OMETPHUM Kak
COCTaBHOMU 4acTu (PyHJAaMEHTa Pa3BUTHUS TE€XHOJIOTUMA.

TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIACC

Ne
n/
n

KoumnuectBo yacos DJIEeKTPOHHbIE
(uu¢pposbie)
o0pa3oBaTe/ibH
bIe pecypchl

HaumeHoBaHue
pa3ieioB U TeEM Bcer  KoHTpouibH IpakTnyeck
MPOrpamMMbI 0 ble padoThI ue padoTsbl

Bseneunue B
A 23 1
CTEPEOMETPHUIO

Bzanmnoe
pacmoiokKeHne
HpSIMBIX B
MPOCTPAHCTBE

[TapamtensHOCTD
MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE

IlepnenuKynsapHO 25



CTb HpSIMBIX nu
IJIOCKOCTEN B
MPOCTPAHCTBE

VYTIIBI M pacCTOSHUS 16

MHororpanHuku 7

Bexkrops! B 12
IIPOCTPAHCTBE

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3alHs
3HAHUHI

OBIIEE KOJIMYECTBO
YACOB I10 102
I[TPOTPAMME

11 KIIACC

Ne
n/
n

HavumeHnoBaHuUe pa3iesioB U
TeM MPOrpaMMBbl

AHanuTtHueckas reomMeTpus

Koan4yecTBO 4acoB

Bcer

15 1

KonTpoasu
0 ble paboThI

IIpakTHyec
KHe padoThl

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTeJbHbI
e pecypchbl

[ToBTOpenue, 0600IIEHNE U
CUCTeMaTH3aIusl 3HAaHUHA

15 1

O6bEM MHOTOrpaHHHUKA

Tena BpaieHus

17 1
24

[Imomaau MoBepXHOCTH U
00BEMBI KPYTJIBIX TEJ

JBmxeHus

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH

17 1

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

102 7
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