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HOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBIsIETCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPETHETO OOILEro
oOpa3oBaHMs, TaK KakK O0eCrneYrMBaeT BO3MOXHOCTb W3YyYEHHUs JUCLUUILINH
€CTECTBEHHO-HAYyYHON HANpaBIEHHOCTH M MPEAMETOB TyMaHUTApPHOIO IHUKIIA.
[TockombKy JIorMuecKoe MbIIIEHUE, (POpMUPYEMOE NMPU U3YYEHUH 00yUYatouuMUCS
NOHATUMHBIX OCHOB TIE€OMETPUHU, MPH JOKa3aTEIbCTBE TEOPEM M IMOCTPOEHUU
LEMOYKH JIOTUUYECKUX YTBEPKACHUIN MPU PEIICHUN FT€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh W OMNPOBEPraTh THUIIOTE3bl HEMOCPEIACTBEHHO HCIOIB3YIOTCA TIPU
pEIICHUH 33/]a4 €CTECTBEHHO-HAyYHOI0 IIMKJa, B YaCTHOCTH (PU3MUYECKUX 3a]1a4.

I{enms ocBoeHus mporpaMmbl yaeOHOTO Kypca «I'eomeTpus» Ha yriyOoa€HHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUYarOIUXCs IPH U3yUYEHUN
reOMETpUH, KaK COCTaBIsIOIIEH TMpeaMeTHOM oOnactu «Maremaruka U
uH(popmaTHKa» yepe3 obecreueHre BO3MOKHOCTU MPUOOPETEHUSI 1 UCTIOJIb30BAHUS
Oonee rTyOOKHWX TEOMETPUUYECKUX 3HAHUKM U JEHCTBUMN, CTIEIIM(UIHBIX TEOMETPHUH,
¥ HEOOXOIUMBIX I YCHEUIHOr0 MPO(peCcCHOHAIBHOT0 00pa30BaHusl, CBA3aHHOTO C
UCIIOJIb30BaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aadyaMyd Kypca TEeOMETPUH Ha YrIyOJIEHHOM YpOBHE,
PACIIMPSIONIMMH M YCUITMBAIOIIUMHE KypC 0a30BOTO YPOBHS, SBIISIOTCS:

pacuiMpeHre npeicTaBieHUus O TeOMETPUU KaK 4acTH MUPOBON KYJIBTYPhI U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPY>KAIOIIIMM MUPOM;

dbopMuUpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIINX MATEMaTUYECKUX MOJIEISAX, MO3BOJSAIONIMX OINUCHIBATh M M3Yy4aTh
pa3HbIe ABJICHUS OKPYXKAIOLIEro MUpa, 3HAHUE MOHITUIHOTO anmnapara 1no pasaeiy
«CrepeoMeTpus» yueOHOr0 Kypca reOMeTpuu;

dopMupoBaHWEe  yMEHHS ~ BJIAJeTh  OCHOBHBIMH  TOHSATHUSMH O
MPOCTPAHCTBEHHBIX (DUTypax M MX OCHOBHBIMU CBOWCTBAMHU, 3HAHUE TEOPEM,
dbopMyn1 ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0KAa3bIBaTh TEOPEMbl M HAXOAMTh
HECTaHJapTHHIE CIIOCOOBI pEIICHUS 3a/1aY;

dbopMupoBaHUE YMEHHS PACIIO3HABATH HA YEPTEKAX, MOJCISIX U B peaTbHOM
MHpE MHOTOTPaHHUKH M TeJla BpalleHUs, KOHCTPYUPOBATh TI'€OMETPUUECKHUE
MOJIEIIN;

dbopMHUpOBaHE TMOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX Teopuil, (POpMUpPOBaHHE TOHMUMAHHUS POJU AKCMOMATUKHU TIPH
IIPOBEJCHNH PACCYXKICHUN;

dbopMUpOBaHHE yMEHUS BIaJeTh METOJAaMHU JOKa3aTeIbCTB U aJTOPUTMOB
pelIeHus, YMEHHS UX IPUMEHSATh, TPOBOJIUTH 10KA3aTEIIbHBIE PACCYKACHUS B XOJIE
pELIeHUsI CTEePEOMETPUYECKUX 3aJad W 3aJa4 C NPAKTUYECKUM COJEp>KaHHEM,
dbopMuUpOBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



000CHOBaHMU MaTEMaTHYECKUX YTBEPKACHUN U POJIM aKCHOMATUKH B TIPOBEACHUU
JeTYKTUBHBIX PACCYXICHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE HHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHMM, KpUTUUHOCTH MBIIIJICHUS, UHTEpPeCca K U3YyUEHUIO T€OMETPUH;

dopmupoBanre (HyHKIIMOHATFHOW T'PaMOTHOCTH, PEJICBAHTHONW T'€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS TE€OMETPUUECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEHM B PEaNbHBIX JKU3HEHHBIX CUTYalUsX U MPU U3YyUYEHUH JIPYrHX
y4e€OHBIX TMPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH M  3aKOHOMEpPHOCTEW,
MOJICTTUPOBAHUST PEANbHBIX CHTYallil, HCCIIEOBAaHMUS TOCTPOCHHBIX MOJEINEH,
UHTEPHPETALNU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKATEJIbHBIMU JUHUSIMH ydueOHOro Kypca «I'eomerpusi» B
10-11 «xmaccax sBustorcsi:  «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukmn», «Tena BpameHus», «Bexktopel ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHuEe «yMETh OIEPUPOBATH
HOHATUSAMUY», PEJIEBAHTHBIMU T€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEP)KATEIbHBIM JUHUSAM Y4YeOHOro Kypca, a
dbopMupOBaHHE  JIOTMYECKUX yMEHHUH  pacmpeiensercs He  TOJBKO IO
coJiepKaTeNNbHBIM JIMHUSAM, HO U 10 rojgam odyuenus. Coaepkanue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaram ocBoeHust denepanbHoit paboueit
IPOrpaMMBbl, paclpeAcNéHHBIM O ToJaM OOY4YeHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIIPOCAM O0yYarOIIHUECs
oOpamiainuchb HEOAHOKPAaTHO. OTO TO3BOJSET OPraHM30BaTh  OBJIAJICHUE
reOMETPUUECKUMHU MOHSATUSIMH U HaBBIKaMU MOCJIEOBATEIBHO U MOCTYNATENbHO, C
COOIOICHHEM MPUHITUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHHS BKIIIOUATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTaBICHUN O0YYaIOIUXCs, PACIIUPss U YIITyOuIsist
e€, 00pazyst IPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexoa k U3y4EHUIO TEOMETPUU HA YTITyOJEHHOM YPOBHE MIO3BOJISIET:

co3gath  ycioBus ang  guddepeHumanru  o0ydeHHs,  TOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX IMporpamMM, OOECIEeUUuTh YriyOJIEHHOE
M3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEN yueOHoro mpeamera «MaTeMaTHKay;

MOJITOTOBUTH OOYYAIOMIMXCA K MPOJOHKCHHIO H3yYEHUS MaTeMaTUKH C
yuéToM BbIOOpa Oynymied mnpodeccuu, obdecriednBas MPEeMCTBEHHOCTh MEXKIY
0o0mmM 1 podeccuoHaIbHBIM 00pPa30BaHHUEM.

Ha wusydenne yuebHOro kypca «l'eomerpusi» Ha yriayOJIE€HHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajulelIbHble M CKpeluBaromuecs npsmele. [IpU3Hakum CKpemmBarOmuMxcs
npsAMbIX. [lapamnenbHOCTh MPSAMBIX U INIOCKOCTEW B MIPOCTPAHCTBE: NapaJUIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSAMBIX, IAPAIIIEIBHOCTD IPSMOU
U 1iockoct. [lapamnenbHoe M LIEHTpalbHOE MPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OcCHOBHBIE CBOHCTBa MapauIeIbHOIO MNPOEeKTHUpoBaHUs. HM300pakeHue
buryp B nmapajuiesibHOW MPOEKUHUU. YTJbl C COHAMPABIEHHBIMU CTOPOHAMH, YIOJ
MEXy NpsMBIMU B mpocTpaHcTBe. [lapamienbHOCTh INIOCKOCTEN: MapaljieIbHbIe
IUIOCKOCTH, CBOKMCTBA MapaJuIeIbHbIX IJIOCKOCTEM. IIpocreiimmue
OPOCTPAHCTBEHHbIE (QUIYyphl Ha IJIOCKOCTH: TETpaj’Ap, MapajuleNenume],
IMOCTPOEHUE CEUCHUU.

[lepneHIUKYIAPHOCTH NPSMOU U IUIOCKOCTH: NEPIICHAUKYJISIPHBIE NIPSMBIC B
IIPOCTPAHCTBE, MPAMBIE MapaUIETbHBIE W NEPIECHAUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
IIEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
[lepnieHIUKYISAp U HAKIIOHHBIC: PACCTOSIHUE OT TOYKH O INUIOCKOCTH, PACCTOSIHUE
OT IPSIMOH J10 MJIOCKOCTH, MMPOEKITHS (PUTYphI HA TIIOCKOCTb. [leprenauKynsapHOCTh
MJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTU JIBYX IUIOCKOCTEW. Teopema o Tpéx
NIEPIIEHAUKYJISIPaX.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOU U IIJIOCKOCTBIO, JBYTPAHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAaHHBIE YIJIBL
CBOHCTBA IUIOCKUX YIJIOB MHOTOI'PAaHHOrO yria. CBOWCTBA IIJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIJia. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKH

Buabl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, npsiMasi U HaKJIOHHAs TPU3Mbl, OOKOBas U MOJHAsl TOBEPXHOCTb MMPU3MBI.
[Tapannenenunen, NpsiMOYTOJIbHBIN MapajyieenuIie]l U ero cBoiictea. Kparuaiimme
NyTH Ha TOBEPXHOCTH MHOTrorpanHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronpHasi nupaMu/ia, MpaBUIbHAS U yYCEUEHHAS
nupamusibl. CBolicTBa péOep M OOKOBBIX TpaHEH MPAaBUIBLHOM IMHPAMUIBI.
[IpaBuiibHBIE MHOTOTPAHHUKM: IpaBUJIbHAS IPU3MA U NPaBWIbHAs NUPaAMUJA,



NpaBUJIbHAS TPEYTOJIbHASI TMPaMHUJIa U TPaBUWIbHBINA TETpasip, kyO. [IpeacraBnenue
O IIPaBWIbHBIX MHOIOIPAHHUKAX: OKTadAp, JOAECKAdIP U UKOCAdIP.

Briuncienre 5371€MEHTOB MHOTOIPAaHHUKOB: péOpa, AUMaroHaiu, YTJIbL.
[Inomans OOKOBOW TMOBEPXHOCTH U TMOJHOM MOBEPXHOCTH MPSIMOM TMPU3MBI,
II0IIAh OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsMOH rpu3mebl. [Lmomans
OOKOBOI MOBEPXHOCTH M TOBEPXHOCTH NPaBUIBHOM NHUPAMHIBI, TEOpeMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CumMeTpust B NOPOCTPAHCTBE. JIEMEHTHl CHMMETPUU  MOPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsi B MPaBHUIBHOM MHOIOTPAaHHUKE: CHUMMETPUS
napajulelIeNune a, CUMMETPHUS MPABWIBHBIX MPU3M, CUMMETpPUS NPABUIBHOU
IIAPAMULBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B HIPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIC, COHAIIPABICHHBIE U  IPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOpaMU: CIOKEHUE
U BBIYMUTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOpPOB, YMHOXXEHHUE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHUS BEKTOPOB. CBOMCTBAa YMHOKEHUSI BEKTOPA HA YHCIIO.
[Tonsatue xomruiaHapHble BEKTOpPHL. lIpHM3HaK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapayutenenunena. Teopema O pas3loKEHUH BEKTOpa 110 TPEM
HEKOMIUIAHApHbIM  BekTopaMm. [IpsMoyrosibHass  cucrema  KOOpJAHWHAT B
npoctpadcTBe. Koopaunarel Bekropa. CBs3b MEXIy KOOPAMHATAMH BEKTOpA U
KOOpPAMHATAMHU TOYEK. YTOJN MeXAy BekTopamu. CKalsgpHOE IPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJsia BpameHus

[loHsATHA: UUAMHApPUYECKAas MOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTb,
cepuueckas IOBEPXHOCTb, OOpasyolue MoBepxHocTel. Tema BpalieHUs:
LWIMHJP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. BzaumHoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHUs Ha
mockocTu. Pa3eéprka mununapa u konyca. Cummerpusi cepsl U mapa.

O6bém. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Mapajuienenuneaa u cieactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOM MpPU3MBI, IIWIMHIPA, MUPaMUIbl U KoHyca. OOBEM IIapa U HIapOBOTO
CerMeHTa.

KomOuHauuu Ten BpaieHus W MHOTorpaHHukoB. [lpusma, BnucaHHas B
WIMHApP, ONHUCaHHAas okojo IwuHApa. Ilepeceuenune cdepsl M mapa c
miockocThio. Kacanne mapa u chepsl miockocThio. [loHSATHE MHOTrOrpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpalllCHUS.



[Inomane MOBEPXHOCTH NUIWHIpPA, KOHYCA, TJIOMAAs chepbl u €€ JacTen.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEN
nono0HeIx ¢uryp. IlpeoOpa3zoBanue momodusi, romoreTus. PemieHue 3amauy Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPAIICHUSI: CEYCHUS ITUIHMHAPA
(mapaJienbHO W MEPNEHAUKYJISPHO OCH), CEYeHHUs KOoHyca (mapajuiesibHbIe
OCHOBAHHMIO M TIPOXOJIAIINE YePe3 BEPIIMHY), CEUCHUS I1apa, METO bl TOCTPOCHUS
CEUYEHUI: METOJ| CIIEJIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUSA, METOJ IEepeHoca
CEKYILEH TIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bexrops! B ipocTpancTBe. Onepaiuu HaJy BeKTopaMu. BekTopHoe yMHOKEHUE
BeKTOpoB. (CBoOHCTBa BEKTOPHOTO yMHOXeHUs. IIpsMoyronpHas cucrema
KoopAuHAT B mpoctpaHcTBe. KoopamHarel BekTopa. PasioxeHue BekTopa Mo
6a3ucy. KoopauHaTHO-BEKTOPHBIM METO]T IPU PEIICHUU TEOMETPUUYECKUX 3a/1au.

JABUKEeHHsSI B IPOCTPAHCTBE

JBrxenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS M PaBEHCTBO GUTYP.
OOuue cBoicTBa JBHXKeHUM. Buabl JBUXXEHUN: NapauieNbHBIA MEpPEHOC,
[EHTpaJIbHAsl CUMMETPHs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IHNIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIbTATDBI

1) rpa:knanckoe BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMKM 00YUYaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO 00IECTBA, MPECTaBICHUE O MATEMATHYECKUX
OCHOBaX (YHKIIMOHMPOBAHUS PA3MYHBIX CTPYKTYp, SIBICHHM, TIPOIEIYP
rpaXJaHCKOro  olOmiectBa  (BBIOOPBI,  ONPOCHI U JIPYroe),  yMEHHUE
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TpakIaHCKOW HJEHTUYHOCTH, YBAXKEHUS K
NPOILIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OSTUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHMWE AYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO MOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTHKECHUN HAYKH U AEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOTO Oy IyIIETO;

4) 3cTeTHYeCKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas AICTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PELICHUH, pacCy>KJI€HUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM aclleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

chOpMUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMAaTUYECKUEe 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0pOBBIO (3I0pOBOE INMHUTAHWE, COAJTAHCUPOBAHHBIA PEKUM 3aHATUH U
OTZIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEILHOCTHIO;

6) TpynoBOE BOCIUTAHME:

TOTOBHOCTh K TPYyHdy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUs, HHTEpEC K
paznmuyHbiM  chepaM  TPOPECCHOHABHONW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieil mpodeccud U peain30BbIBATH COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHUIO U



caM0O0Opa30BaHUIO HaA MPOTSHKCHUH BCEU JKW3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH MTPAKTUUECKUX 3a/1ady MaTeMaTUYeCKON HaIllPaBJIEHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIUTAHME:

c(OpPMHPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIbHOU
Cpelbl, OCO3HAHUE TJI00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPpoOieM, OpUeHTAIIUS
HAa TPUMCHEHHE MAaTEMAaTHYECKUX 3HAHWM MJid pelnieHus 3ajad B 00JacTu
OKpYy>Xarolen cpeabl, MUIAHUPOBAaHUE IIOCTYIIKOB M OLIEHKH HUX BO3MOXHBIX
MIOCJICICTBUU [T OKPYKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHU € MAaTEMaTHIECKOM
HayKH KakK cepbl YEIOBEUECKOM AESITEIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL pPa3BUTHUS IMBUIM3ALIMK, OBJIAJICHUE SI3IKOM MaTEMAaTUKU U MaTeMaTUYECKOU
KYJbTYPOU KaK CpEICTBOM IMO3HAHUS MUPA, TOTOBHOCTb OCYLIECTBIIATH MPOEKTHYIO
Y UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

ba3oBble j1ornueckue 1eiicTBUs:

BBIABJISAITH U XAPAKTEPU30BATHh CYLIECTBEHHBIC IMPU3HAKK MATEMATHUYECKHUX
OOBEKTOB, TMOHSATHH, OTHOLICHUWA MEXAYy TMOHATHUSIMHU, (QOPMYJIHPOBATH
ompe/ielIeHUs MOHSITUM, yCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiaccU(UKaIny,
OCHOBaHHS 111 00O0OIIIEHHS M CPABHEHHU S, KPUTEPUU TTPOBOJAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (GOPMYJUpPOBATH U  MPEOOpPa3OBbIBATH  CYXKICHUSA:
YTBEPAUTEIbHbBIC U OTPUIATENIbHbIC, €IMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHbIE;

BBIABJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U POTUBOPEUYUS
B (pakTax, JaHHBIX, HAOJIOJCHUSAX W YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU st
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUI;

JIeJIaThb BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIFOUEHUH 10 aHAJIOTUH,

MPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKIACHUS U BBIBOJIbL;

BBIOWpATh CMOco0 pemieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB PEILICHUS], BRLIOUPATh HANOOJEe MOAXO MUK C YUETOM CAMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaegoBaTe/bCKue 1efCTBUSA:



UCIOJIb30BaTh BONPOCHI KaK MCCIEIOBATEIbCKUII HHCTPYMEHT MO3HAHUS,
(opMynHpoBaTh  BOIPOCHl,  (PUKCHPYIOLIME  MPOTUBOpEYME,  MOpodieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (pOpMHUPOBATH TUIIOTE3Y, aApryMEHTHPOBATH
CBOIO TO3UIINI0, MHEHHE;

IPOBOJUTE CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEA0BAHNE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YEeCKOro 0ObEKTa, SBJICHHUS, ITpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSMU, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUS M BBIBOJBI MO PE3yIbTaTam
OpOBEAEHHOIO  HAONIOACHHUSA, HWCCIIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUIA;

IPOTrHO3UPOBATh BO3MOKHOE pa3BUTHE IIpollecca, a TakXKe BbIABUTAThH
IPEATNOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISIBIIITh JeUIUTH MHPOPMAIUH, JAaHHBIX, HECOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U IS pEUICHUS 3a]1a4H;

BBIOMpPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTU3HPOBATh U HHTEPIIPETUPOBATH MH(DOPMALMIO PA3IMYHBIX BUJIOB U (POPM
IpEeICTABJICHHUS;

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WLTIOCTPUPOBATH Tpaduuecku;

OLICHUBATh HaAEXHOCTD uH(popmauu o CaMOCTOATEIBHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Oo0menue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUH C YCIIOBHAMU H
LEJISIMUA OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh IIOSICHEHUs TI0 XOJy peIIeHUs 3aJlauu,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJIaBaTh BOIIPOCHI I10 CYIIECTBY OOCYXIAaeMOH TEMBI,
npoOJieMbl, pelIaeMoil 3ajay, BBICKA3bIBaTh UJEH, HAIlEJICHHbIE Ha TIOUCK
pelIeHusl, COMOCTABJIATh CBOU CYXKICHHUSI C CYXKJICHUSIMU JPYTUX YYaCTHUKOB
yajora, oOHapyXKMBaTh Pa3lIMuue U CXOJICTBO MO3WIIUMA, B KOPPEKTHOH (opme
(bopMyIIHpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/lau, SKCIEPUMEHTA, UCCIEOBAHUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajad
IIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIEe YUueOHbIEe 1elCTBUSA
Camoopranuzanus:



COCTaBJISITh IJIAH, aJITOPUTM PELIECHUS 3aJauH, BHIOMPATh CIOCO0 PELICHUS C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C YYETOM HOBOU MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJJICKT:

BJa/JeTh  HAaBbIKAMU  [O3HABATEJIIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEPILAEMBIX JEHCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnoco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa peuieHus
MaTeMaTHUYEeCKOH 3aJ1auM;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHHKHYTh IIPH PELIECHUM 3a]1a4H,
BHOCUTbH KOPPEKTHUBBI B J€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HalJIEHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHXKEHHSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

NOHUMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIWBUILYAIbHOU
paboThl MpHU pEeuIeHUH YYEeOHBIX 3aJ]ady, M[PUHUMATh LEJdb COBMECTHOMU
NEeATENbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOM pabOThI, pacmpeneisiTh
BUJIBI pa0OT, TIOrOBApPUBATHCS, 0OCYKIAaTh MPOIIECC U Pe3yIbTaT paboThl, 000011aTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B I'PyHHoBBIX (popmax paOoThl (0OCYyX AeHHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOIHATH CBOIO YaCTh Pa0OTHI U KOOPJIMHUPOBATh
CBOM JCUCTBUSA C IPYTHUMH YiICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOET0 BKJIAJA
B O0mMiA TOPOAYKT TO KpPUTEpUSM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICHCTBUA.

HNPEIMETHBIE PE3YJIbTATDI

K xonny 10 kiaacca 00yyaromuiics HayqYuTC:

e CBOOOJHO ONEPHUPOBATH OCHOBHBIMU IOHSATHUSIMH CTEPEOMETPUH TIPH
pEIICHNH 33]1a4 U TIPOBEJICHIH MaTeMaTHIECKUX PAacCyKICHUH;

e TPUMEHSATh AKCUOMBI CTEPEOMETPUU U CIICJICTBUSI U3 HUX IPH PEIICHUU
TCOMETPUUYECKUX 33]1a4;

e KJIACCH(HUIIMPOBATh B3aUMHOE PACIOJIOKCHHUE TMPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX H IIJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C  yIJlamMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIy MPSIMOA U
TUTOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (TIpH3Ma,
nvpamuza, NpsAMOyTOIbHBINA Mapauieaenunes, Kyo);

e KJIACCH(HUIIMPOBATh  MHOTOTPAHHWKH, BBIOMpas  OCHOBAHHUS IS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TOHSATHUSMH, CBSI3AHHBIMU C  CEYCHHEM
MHOTOTPaHHUKOB TJIOCKOCTHIO;

e BBINIOJHATH napajuieNbHOe, IIEHTPAITHLHOE " OpPTOTrOHANIBHOE
MPOEKTUPOBaHKE (HUTYP HA TUIOCKOCTh, BHIMOIHATEH U300pakeHus Gpuryp Ha
IJIOCKOCTH;

e CTPOWTH CEYCHHS] MHOTOTPAHHUKOB DPA3JTMYHBIMH METOIAMH, BBITIOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUJIOMIAAXM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpHU3Ma,
MUpPaMKJIa), TEOMETPUUYECKHUX TEJ C TPUMEHEHHEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUMMETPHUSl B MPOCTPAHCTBE, LIEHTP,
OCh U TIJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHUMMETPUH (DUTYPHI;

e CBOOOJHO OMEPUPOBATH TMOHSATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH ACUCTBUS HAJl BEKTOPAMH;

e pemarh 3aJaud Ha JIOKa3aTEJIbCTBO MATEMAaTHYECKUX OTHOIICHWA U
HaXOXKJEHNE TEOMETPUUECKHUX BEIMINH, TPUMEHSS H3BECTHBIE METOIBI TTPU
pPEIICHNM MaTEeMaTHYECKUX 3aJlad TOBBIMICHHOTO W BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHSATHh TMPOCTEHINIME MPOTrPaMMHBIC CpEACTBA U  DBJIEKTPOHHO-
KOMMYHUKAITHOHHBIE CUCTEMBI TIPY PEIICHUH CTEPEOMETPUUCCKIX 3a/1a4;

e WU3BJIEKATh, MPEOOPa3OBBHIBATE W HWHTEPIPETHPOBATh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUTypax, MPEACTaBICHHYIO Ha
yepTekax u pUCyHKaX;

e TMPUMCHATH TIOJIYYCHHBIC 3HAHWUS HA TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJIbHbIE CUTYyallul, MPUMEHSITh U3YUYCHHbIC MOHATUS B
mpollecce TIOMCKa pEeIIeHUusT MaTeMaTU4YecKu  CcPOopMyIHpPOBAHHON
mpoOJIEMBbI, MOJEIUPOBATh pPEAbHBIE CHUTYaIllMd Ha SI3bIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJIB30BAaHUEM T€OMETPHUYECKHIX
MOHSATUH M TEopeM, ammapara aireOpbl, penaTh NMPaKTUUYECKUE 3a/1ayw,
CBSI3aHHBIE C HAXOXK/IEHUEM I'€OMETPUUYECKUX BEIMYHH;

e HMETh TPEICTABICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TE€OMETPHUHU Kak
COCTaBHOU YacTu pyHIaMEHTa PAa3BUTHS TEXHOIOTHIA.

K xonmy 11 kjacca o0ydaromuiics HayqIuTCs:



CBOOOJIHO OMNEPUPOBATh IMOHATHUSMH, CBSI3aHHBIMU C MMJIMHAPUYECKOM,
KOHUYECKOW U c(epuyecKord MOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOJIyYEeHUS;

OTIepUPOBAThH MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BpPALEHUS: IIMIIUHIIPOM,
KOHYCOM, cpepoii U Iapom;

pacno3HaBaTh Tena BpauleHus (UWIMHAP, KOHYC, cdepa W 1wap) u
OOBSACHATH CIIOCOOBI OJIYYEHHS TeJl BpallleHUS;

KJIaCCU(UIMPOBATh B3aUMHOE PACIoOJIoKeHUE ChepPhI U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI HJIEMEHTOB MHOTOTPAHHUKOB U TEN BpaIlCHHS,
O0OBEMBI U TUIONIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpallCHHS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOIHO ONEPUPOBATH MOHATHUSAMHU, CBA3AHHBIMU C KOMOWHAIUMSMHU Tell
BpallleHWss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHCAHHBIA B cdepy u
ONMCaHHBIA OKOJO cdepsbl, chepa, BOUCAHHAS B MHOTOT'PAHHUK HJIA TEJIO
BpalICHUS;

BBIUMCIISATH COOTHOLICHUS MEX/y IUIOMIAJIIMU TOBEPXHOCTEN U 00bEMaMu
MMOJOOHBIX TET;

n3o0paxkaTb u3ydaemble (DUTYpPBI, BBITOJHATH (BBIHOCHBIC) TIJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TEJl BPALLICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HH(POPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpPEACTaBICHHYIO0 Ha
yepTekax U pUCyHKaX;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEpaIMK HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B IEKaPTOBOM CUCTEME KOOPJIUHAT;
peniaTh reOMeTPUYECKHE 3a/1a4i Ha BEIYUCIICHUE YTIIOB MEXKAY MPSMBIMU U
IJIOCKOCTSIMH, BBIYHMCIIEHUE PACCTOSHHUNA OT TOYKH JI0 IVIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBSI3AHHBIMA C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATH CBOWCTBA JIBI)KECHUI;

BBIMIOJHATh HM300paXKeHHWS MHOTOTPAHHMKOB M TEN BpallleHUs mpu
napajyieIbHOM  IEPEHOCE, LEHTPAIbHOW CHMMETPUHU, 3€pKaJbHOU
CUMMETPHH, NPU MTOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBanust moaoous;
CTPOUTH CEUYEHHUS MHOTOI'PAaHHUKOB W TEJ BPALLEHUS: CEYCHUs LMIMHApA
(mapayuienTbHO U NEPIEHIUKYJISIPHO OCH), CEUCHUSI KOHYca (TlapajuielibHbIe
OCHOBAHMIO U MIPOXOJISAIIME YePe3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHHUS] CEUEHUU: METOJ CIIE0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYIIEH INTOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS;

NPUMEHATh TeOMETpUUECKHE (DAaKThl JUJISl PEIICHHS] CTEPEOMETPUUYECKUX
3a1a4, TPEANOJIAralolMX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
MPUMEHEHUS 3a/IaHbl B IBHOW U HESIBHOM (opMme;

pemaTh 3aJadyd Ha JOKa3aTelbCTBO MAaTEMAaTHMYECKUX OTHOILUECHUW U
Hax0XKJICHUE TEOMETPUUECKUX BEJINYMH;

MIPUMEHSATH MPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKALIMOHHbBIE
CUCTEMBI [IpU PELICHUU CTEPEOMETPUYECKUX 3a/1ay;

IIPUMEHATS [10JyYeHHBIE 3HAHUS HA IPAKTUKE: CPAaBHUBATh, AHAIIM3UPOBATh
MU OLEHMBATh pEaJbHbIC CUTyallUH, INPUMEHATH W3YyUYECHHBIE IIOHATHSA,
TEOPEMBI, CBOMCTBA B TMPOLECCE IIOUCKA PEMIEHUS MaTeMaTHYECKH
c(OpMyJIUPOBAHHON MPOOJIEMbI, MOJEIMPOBATh PEabHbIE CUTYyal[Md Ha
A3BIKE TEOMETPHUH, UCCIEN0BATH IIOCTPOCHHBIE MOJIENIN C UCIIOJIB30BaHUEM
r€OMETPUYECKUX TMOHATUH U TEOopeM, amnmapara aiaredOpbl, pelarb
MPAKTUYECKHUE 3a7auM, CBSI3aHHBIE C HAXOXKIACHUEM TI'€OMETPUYECKUX
BEJINYNH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHU Kak
COCTaBHOM yacTu (QyHAaMEHTa pa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
n/n NMPOrpamMmblI Bcero Konrpobire | IpakTireckire o0pa3oBaTeJibHbIE
padoThbI padoTsI pecypenI
1 BBenenue B ctepeoMeTpuIo 23 1
) B3anMHOe pacronioskeHue mpsiMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepneHz[HIEmepHOCTL TPSIMBIX o5
TUIOCKOCTEH B MMPOCTPAHCTBE
5 VYTIibl U paccTOsHUS 16
6 MHororpanHuku 7
BexTopsl B mpocTpaHCcTBE 12
3 HOBTOPGHI/IC, 0000111eHUE ¥ CUCTEMATHU3ALIHS 5 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3e/ioB U TeM (undposrbie)
Ne n/m Kourpoabubie | IlpakTnueckue
NPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypesI
1 AHanutuyeckas reoMeTpusl 15 1
) [ToBTOpeHwme, 0606meHI/vIe " 15 1
CUCTEMAaTHU3aLMsl 3HAaHUU
3 O0BEéM MHOTOTpaHHHKA 17 1
Tena BpateHus 24 1
5 [Tnomaan moBEpXHOCTU U O0BEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHwUE, 0606H1€HI:I€ " 17 5
CUCTEMAaTHU3alMsl 3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



