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MNOACHUTEJIBHASA3SAIINCKA

['eometpus sBisieTcst ofHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHET000IIEro
oOpa3oBaHus, TaK KakK obecrnieunBaeT BO3MOXXHOCTh U3YUYCHHUS
JUCHUIIMHECTECTBEHHO-HAYYHON HANpPaBICHHOCTU U MPEAMETOB T'YMaHUTAPHOTO
nukiaa. [loCKONIbKY JOTHYECKOe MBIIIICHUE, (OPMUPYEMOE TIPH H3yYCHHUH
OOy4YarOIIMMUCS TOHATUIHHBIX OCHOB I'€OMETPHUHM, MPHU JI0KA3aTEIHCTBE TEOPEM U
MOCTPOCHUM IIETIOYKHU JIOTMYECKUX YTBEPKJICHHUM MPU PEIICHUU TeOMETPUUYECKUX
3a/la4, YMEHHUE BBIJIBUTaTh U ONPOBEpPrarb THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSL MIPU PEIICHUHU 3a/1ad €CTECTBEHHO-HAYYHOrO IIMKJIA, B YaCTHOCTH
dbu3nUecKux 3aaau.

[ens ocBoeHus mporpamMmbl yueOHOro Kypca «I'eoMeTpus» Ha yriryOJIEHHOM
YPOBHE — Pa3BUTHE MHIUBUIYAIBHBIX CIOCOOHOCTEN 00ydaronuxcs NpUuu3yu4eHun
r€OMETPUHM, KaK COCTaBJSIONICH TmpeaMeTrHod obnactu «Marematuka u
uHpopMatrka»  yepe3  OOECleUYeHUE  BO3MOXKXHOCTH  MPUOOPETEHUS U
UCIIOJIb30BaHUSI OoJiee TIyOOKMX TEOMETPUYECKUX 3HAHWM U JIEHCTBUIA,
cnenuUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JJIsl YCIEIIHOTO TPO(hecCHOHaTBEHOTO
o0pa30BaHus, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aa4yaMU Kypca TE€OMETPUU Ha YTIyOJIEHHOM YpPOBHE,
PaCHIUPSIONINMU U YCHWIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBJSIFOTCSL:

paclMpeHre NpeICcTaBlIeHUs O T€OMETPUU KaK 4YaCTU MHUPOBOW KYJIbTYPHI U
dbopMHpoBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHupoBaHrE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEUIINX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJAIONIMX OINKCHIBAaTh W U3Yy4aThb
Pa3HBICABICHUAOKPYKAIOIIETOMUPA,3HAHUE TTOHITUHHOT OaIapaTanopasieiny
«CTtepeoMeTpusi»yueOHOTOKypCareoMeTpuu;

dbopMupoBaHWEe ~ yMEHHUS  BJIAQJAE€Th  OCHOBHBIMH  TOHATHUSIMH 0
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HAHHUE TEOPEM,
dbopMysl U yMEHUE UX TPUMEHSTh, YMEHHUS JI0Ka3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbIE CLIOCOOBI PEIICHUS 3a/1aY;

dbopMHupoBaHrE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOJACISIX U B peaTbHOM
MHUpPE MHOTOTPaHHUKM M Tejla Bpall€HUs, KOHCTPYUPOBATh TI'€OMETPHYECKHUE
MOJIEIIN;

dbopMupoBaHrUe MOHUMAaHUSA BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS
MaTeMaTUYECKUX TEeOopuid, (OpPMUPOBAHUE MOHUMAHUS POJU AKCUOMATHKU MPU
MIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHrE yMEHUS BIAJETh METOJIAMU JOKA3aTeNbCTB M alITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, NPOBOIUTH JIOKA3aTEIIbHBIE PACCYKICHUS
BXOJICPEIICHUSCTEPEOMETPUUECKUX3a]aUN3aJaUCITIPAKTUYECKUMCOAEPKAHUEM,



dbopMupoBaHWE TPEJACTABICHUS O HEOOXOAUMOCTH JOKa3aTeIbCTB  IpHU
000CHOBaHUUMATEMATUYECKUXYTBEPKICHUNUPOINAKCUOMATUKUBIIPOBEICHUU
JIeTyKTUBHBIX PACCyKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHHE HHTEIJIEKTYalbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM 00YyUaroIIMXCcs, MO3HABATEIbHOM aKTUBHOCTU, MCCIIEAOBATEIBCKUX
YMEHUM, KpUTUIYHOCTH MBIILUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

¢opmupoBanre (yHKIMOHATBHOW TPAMOTHOCTH, PEJIEBAHTHONW TI'€OMETPHUU:
YMEHUSI PACIO3HABATh TMPOSBICHUS T'C€OMETPUUYECKUX TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTE B peajbHBIX >KM3HEHHBIX CUTyallUsX U MPU HU3YUYCHUH JIPYTUX
y4eOHbIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CUTYyallMi, HCCIEIOBaHUS MOCTPOCHHBIX MOJENEH,
WHTEPIPETALNUN TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIEP’KATENbHBIMU JIMHUSAMHU y4eOHOTO Kypca «['eomerpus» B
10—-11xknaccaxsaBustorcs: «I [pAMbIEUTIIIOCKOCTUBIPOCTPAHCTBEY,
«MHororpannukn», «Tema  BpameHus», «BeKToppl W  KOOpPAWUHATBHL B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TtpeboBaHME «yMeTh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YyriayOnE€HHOM ypoBHE OOydYeHHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JUHUSM YU4eOHOTO Kypca, a
dbopMHUpOBaHUE JIOTMYECKUX YMEHUM  pachpeiensercs He TOJIbKO  TI0
coJiep>KaTesIbHbIM JIMHUSAM, HO U 1o rojgaM oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaram ocBoeHUsi DenepalibHOM padoueit
MpOrpaMMbl, pacrpeiea€HHbIM MO ToJaM OOy4YeHHSs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITHATIBHBIM BOIIPOCAM 00yYaromuecs
oOpalaquch HEOJHOKpPaTHO. ITO  TO3BOJSIET OpPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMHUTIOHATUAMUMHABBIKAMHUIIOCIIEI0BATEIbHOMIIOCTYIATENBHO,C
COOJII0IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOILYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00Yy4YalOImUXCsl, PaCIIUpsst U yriayOmsis
e€, 00pa3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoaxkn3ydyeHUIOT€OMETPUUHAYTITY OJIEHHOMYPOBHEO3BOJISET:

co3martk  ycioBus s auddepeHnmanuyd  oOy4deHHUs, TMOCTPOEHUS
UHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MPOTrpaMM, OOECHeuYuTh YIIIyONEHHOE
U3y4eHHE T€OMETPUN KaK COCTaBIISIONIEH yueOHOoro npeamera «MarteMaTHKay;

MOJITOTOBUTHh OOYYAIOIMIMXCA K TMPOJOIIKEHUIO H3YYEHUS MATEMAaTHKU C
yu€toM BbIOOpa Oynayimiei mnpodeccun, obOecrieyuBas NMPEEMCTBEHHOCTh MEKITY
o01uM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHoOro kypca «l'eomeTpusi» Ha YINIyOJIEHHOM YpOBHE
orBoauTtcsi204uaca:BlOknacce —102uaca(3uacaBuenento),sl 1kimacce —102 gaca (3
gyaca B HEJICITIO).



COAEP KAHUEOBYYEHUSA
10 KVIACC

IIpAMBIEHIIIOCKOCTHB NIPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS  CTEpEOMETpHUH. Touka, mpsmas, IUIOCKOCTH,
npoctpancTBO. I[loHsiTHE 00 aKCHOMAaTH4YECKOM TIOCTPOEHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUHU U CIIECICTBUSA U3 HUX.

B3aumMHOe pacrnonoxeHue npsAMBIX B IPOCTPAHCTBE: IEPECEKAOLIMECS,
napajulelIbHble W CKpellMBarolmuecs npsMmble. [Ipu3Hakm ckpemmuBarommxcs
npsAMbIX. [lapammenpsHOCTh MPSAMBIX M INIOCKOCTEN BIPOCTPAHCTBE: MAPAJIIEIbHBIE
MPSMBIEBIIPOCTPAHCTBE,NAPATUIETbHOCTBTPEXTIPSAMBIX, IAPAIUICIBHOCTRIIPSIMON U
wiockoctu. [lapannenbHoe U UEHTpaJbHOE MPOEKTHUPOBAHUE, HU300paKEHUE
¢uryp. OcCHOBHBIE CBOMCTBAa MapajlieIbHOTrO MNpOoeKTUpoBaHusA. M3o00pakeHue
¢buryp B mapajyieNbHOW MNPOEKIHMH. YTJbl C COHANPABICHHBIMUA CTOPOHAMM, YTOJI
MEXKIy NPAMBIMHU B IPOCTpAHCTBE. llapamienbHOCTh MIIOCKOCTEN: MapajiebHbIE
IJIOCKOCTH, CBOMCTBA MapajuIeabHbIX IJIOCKOCTEMN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (UTYpPhl HA IUIOCKOCTH: TETPadJlp, MapajuieJenunes,
MOCTPOECHUE CEUYCHUU.

[leprieHIMKYISAPHOCTH NPSIMOM U IIOCKOCTH: MEPNEHAUKYIISIPHBIE IPSIMBIE B
MIPOCTPAHCTBE, IMPSAMBIE MAPAUICIbHBIE W TEPHEHAUKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, Teopema O IpsAMOU
MIEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpToronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHHUE
OT MPSMOM JI0 IIOCKOCTH, IPOEKIMs (PUTypbl Ha TI0CKOCTh.[leprieHIuKy s pHOCTD
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISPHOCTH ABYX IUIOCKOCTEH. Teopema o Tpéx
MIEPIIEHAUKYJISIpaX.

Yrael B NPOCTPAHCTBE: Yrod MEXAY MNPAMOM U IUIOCKOCTBIO, JBYI'PAHHBIN
yIOJI, JIMHEWHBIM yIroJl ABYIPAaHHOIrO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBL.
CBOIICTBa INIOCKUX YTJIOB MHOTOIPaHHOTO yria. CBOMCTBA IJIOCKUX WIBYTPaHHBIX
YIJIOB TPEXTPAHHOrO yriia. TeopemMbl KOCHHYCOB W CHHYCOB JJISI TPEXTPAHHOTO
yria.

MHororpaHHuKu

Bunbl MHOrorpaHHukKoB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yrosipHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAas MPU3MbI, OOKOBas U MOJIHASA MOBEPXHOCTh MPU3MBI.
[Tapaitenenune 1, NpsIMOYTOJIBHBIN MapaJUIeJIEOUIIe] U €ro ceoicTBa. Kparuaitmme
NyTH Ha TOBEPXHOCTHM MHororpaHHuka. Teopema Oinepa. IIpoctpaHcTBeHHas
Teopema [Mudaropa. IIupamua: n-yroJibHas MApaMUa,
npaBuiIbHasinyceu€HHasimupamuibl. CBocTBapEOEeprOOKOBBIXTpaHEH



NpaBWIbHOW mupamujbl. [IpaBUiibHbIE MHOTOTPAHHUKU: MpaBWIbHAs IMpU3Ma U
NpaBWIbHAs MHUPAMHUA, MpPaBUIbHAs TPEYroJibHas MNHpaMUAA W TPABHIbHBIN
TeTpadip, KyO. IlpencraBieHve O mNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOACKAdIP U UKOCADIP.

Brluucnenue 51eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHaM, YTJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOW TMOBEPXHOCTH MPSIMOM MPU3MBI,
IJIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IMPU3MBIL.
[Tnomaas G0KOBOYM MOBEPXHOCTH U TMTOBEPXHOCTH MPABUIBLHON MTUPAMUJIBI, TEOpEMa
O IUIOLIAAN YCEUEHHOU MUPAMUJIBL.

CumMeTpus B NIPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM  IPABHIBHBIX
MHOTOTpaHHUKOB. CUMMETpHUsT B TIPAaBUIBHOM MHOTOTPAHHHUKE: CUMMETPUS
napajuleJIeunea, CUMMETPUS IPABWIBHBIX NPU3M, CHUMMETPHS IPABHIBHOU
MUpamMubl.

BeKkTOpPbIMKOOPAUHATHIBIPOCTPAHCTBE

[loHATHA: BEKTOpP B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W MPOTHUBOIOJIOXKHO
HaIpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
yucno. CBOMCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOpPA HA YHCIIO.
[lonATHEe KOMIUTaHApHBIE BEKTOPBI. [IpuM3HAK KOMILIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mnapamnenenunena. Teopema O pasioKEHUHM BEKTOpA IO TPEM
HEKOMIUIAaHapHBIM  BekTopaMm. lIpsmoyronpHasg  cucrtemMa  KOOpAMHAT B
npoctpadcTBe. KoopaumnaTel BekTopa. CBsA3p MEXIy KOOpIWHATAMU BEKTOpa U
KOOpAMHATAMH TOYEK. YTON Mexay BekropaMu. CKaIsSIpHOE NPOU3BEICHHE
BEKTOPOB.
11KJIACC

TenaBpalenust

[lonsiTHA: UWIMHApPUYECKAas MOBEPXHOCTh, KOHHMYECKAas IOBEPXHOCTb,
chepudeckass TOBEPXHOCTh, oOOpasyromue ToBepxHOCTe. Tema BpamieHus:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. B3anmHoe pacnonoxenuechepsl
U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cepe. M300paxkeHne Ten BpallleHUs Ha
miockocTu. Pa3BépTka nmnnHapa u konyca. Cummerpus chepsl 1 mapa.

O0beéM. OcHOBHbIE CBOHcCTBa 00BEMOB Ted. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Tapaienenuneaa U cienctsus u3 He€. O0bEM npsaMol u
HAKJIOHHOM NpU3MBbI, HWIMHJpA, MHUpaMUIbl U KoHyca. O0BEM I1apa U IIapoBOroO
CETMEHTA.



KomOuvHanuu Ten BpaileHWs W MHOTOTpaHHHMKOB. [Ipu3ma, BnucaHHas B
HWIMHAP, ONHCaHHas okojio mwiuHapa. Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepsl mIOCKoCThiO. [loHATHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIMCAHHOW B MHOTOTPAHHUK WM TEJIO
BpalieHusl.

[Tnomans MOBEPXHOCTH NUIWHApPA, KOHYCA, TIIOMAns chepbl U e€ JacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIAACH TMOBEPXHOCTEH
nonooHeIx Quryp. IlpeoOpazoBanue mnomobusi, romoreTusi. Pemienue 3amay Ha
MJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TE€JI BPAILICHUS: CEUEHUS LIMJIMHIPA
(mapayienbHO M MEPHeHAUKYJISIPHO OCHU), CeYeHHUs KOHyca (TmapajuiesibHbIe
OCHOBAHUIO U MPOXOIAIIME YEPE3 BEPIINHY), CEUYEHHUS Iapa, METOJIbI OCTPOEHUS
CEYEHUI: METOJ] CIEI0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUA, METOJ MEepeHoca
CEKYyIIEH MIOCKOCTH.

BekTOpbIMKOOPAUHATHIBIPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepauuu Haj BeKTOpaMHu. BekTopHoe
YMHOXEHHUE BeKTOpoB. CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronbHas
CUCTEMa KOOpAWHAT B IpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOJ TPHU PEHICHUH TeOMETPUYECKHUX
3a/1ay.

JIBMKEeHUABNPOCTPAHCTBE

JBuxenus mpocrpancTBa. OToOpakeHus. [[BkeHHs U PaBEHCTBO (UTYD.
OO6mme cBoicTBa JBW)XEHUW. Buupl ABMXKEHUM: MapaljiedbHbI TMEpPEeHoC,
LEHTpajdbHasl CUMMETPHs, 3€pKajbHas CHUMMETPHS, TOBOPOT BOKPYT MPSIMOIl.
[TpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



INJIAHUPYEMBIEPE3YJIbTATBIOCBOEHUAYYEBHOT' OKYPCA
«TEOMETPUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHET'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIEPE3YJIBTATDBI

1) rpa:xxaaHCKOEBOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIPAKIAHCKOUIIOZUIIMK O0YYaIOIIETroCsi KaKaKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHMCKOro  OOIecTBa,  MPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKUMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUM,
NpoLeAYp TPakKIaHCKOro oOIecTBa (BBIOOpPHI, OMNPOCHI W JPYroe), yMEHHue
B3aUMOJICHCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C HX
GyHKUMUSIMHY ¥ HA3HAYCHUEM;

2) NIaTpHOTHYECKOCBOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHPOCCUICKON TPaKIaHCKOW WISHTUYHOCTH, YBOKCHHS K
IPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKON IKOJIbI,
UCIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYrMX HayKax, TEXHOJOTHUsX, cdepax
HKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOECBOCIIUTAHUE:

OCO3HaHUE JAYXOBHBIX IIEHHOCTEH pocCHiiCKOro Hapoja, cOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUS, 3THUYECKOTO IMMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUI HAYKHU U JAESTENbHOCTbIO YUEHOTIO, OCO3HAHUETUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOWYUBOIO Oy IyIIEro;

4) 3¢TeTHYECKOEBOCIIMTAHME:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, PEUICHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMAaTHYECKUM acleKTaM Pa3nYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoeBOCIUTAHUE:

chOpPMUPOBAHHOCTh YMEHHUSI NPHUMEHATH MaTeMaTHYeCKHe 3HaHHS B
UHTEpEecax310pOBOronde30macHoroo0pa3axu3Hu,0TBETCTBEHHOEOTHOILIEHUEK
CBOEMY 3I0pOBBIO (30pOBOE NHUTaHUE, COANTAHCUPOBAHHBIM PEKUM 3aHATUU U
OTIbIXa, peryisipHas (pu3uveckas aKTUBHOCTH), (PM3MUYECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEINBHON E€ATEIbHOCTBIO;

6) TpynoBoeBOCIMTAHME:

TOTOBHOCTh K TpYZYy, OCO3HaHHE IIEHHOCTH TpPYIOJIIO0Us, HHTEpec K
paznuyHbiM  cPepaMm  MPOGECCHOHAIBHOW  JEATENBHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oy nyuieinpodeccunpeain30BbIBATHCOOCTBEHHBICKU3HEHHBICTIIIAHbI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHMIO W
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIPABIECHHOCTH;

7) 3KOJIOTHYeCKOCBOCITUTAHME:

c(hOPMUPOBAHHOCTh  IKOJIOTHYECKOW  KYJIbTYpbl, TOHUMAHHUE BIUSHUSA
COIMAJIBHO-2KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHOU M COIMAIIBHOMN
Cpe/ibl, OCO3HaHUE TI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM, OpUEHTAIUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWN Ui pemieHus 3amad B o0iacTe
OKpY’Karolel cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKHM HX BO3MOXHBIX
MOCJEACTBUN JIJIS1 OKPYKAIOIIEH CPEeJIbl;

8) HEHHOCTHUHAYYHOTI ONIO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU ©  OOIIECTBEHHOM  NPaKTUKW, [OHUMAHHUE
MaTEMaTUYECKOM HayKH Kak c(epbl 4YelOBEYECKON IeATEIBbHOCTH, JTaroB e
pa3BUTHUS W 3HAYUMOCTH [UJIl Pa3BUTHUS UMBWIM3ALHUH, OBJIAJCHUE S3BIKOM
MAaTE€MaTUKH W MaTeMaTUYE€CKOW KyJIbTYpOM KaK CpPEACTBOM IIO3HAHHUS MUDPA,
FOTOBHOCTh OCYIIECTBIIATh NPOEKTHYIO W HCCIEAOBATEIBCKYIO JAECSATEIBHOCTh
WHJIMBUAYAJIbHO U B TPYMIIE.

METANPEIAMETHBIEPE3YJIBTATHI

Ilo3HaBaTe/ibHbIEYHUBEPCAJIbHbIEYyUYeOHbIeIeiiCTBHS

ba3oBble Jiornueckue 1eMCTBHA:

BBISBJISAITH M XApPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSATHH, OTHONMICHUA MEXAY TOHATHUAMHU, (OPMYIHPOBATH
onpeieNIeHus TIOHATUH, YCTaHABIIMBATh CYIIECTBEHHBINM MPU3HAK KIacCU(HUKAIINH,
OCHOBAHUS JIJIs1 0000IIEHUs M CPAaBHEHUsI, KpUTEPUHU TTPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIUpPOBATH U  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHUBOPECUMS
B ¢akTax, JaHHBIX, HAOIIOACHUAX M YTBEPXKJACHHUSAX, Mpeiaratb KpUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEUHI;

JIeNIaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
VMHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUYECHUH IO AHAJIOTUH;

MIPOBOJUTH CAMOCTOSITEJIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUMN
(IpsiMbIE ¥ OT MPOTUBHOTO), BEICTpPAUBAaTh apTryMEHTAIINIO, IPUBOIUTH ITPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;



BBIOWpATh CMmoco0 pemieHns Yy4eOHOW 3afaud  (CpaBHHMBATh HECKOJIBKO
BapUAHTOB PEIICHMs], BEIOUpATh Hanboee MOIXOAIUN ¢ YIETOMCAMOCTOSI TEIHHO
BBIJICJICHHBIX KPUTEPHUCB).

BaszoBblenccienoBarejbcKkueeicTBUSA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEN0BATEIbLCKUM WHCTPYMEHT TMO3HAHUS,
bopMyIMpoBaTH  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MpoOIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IIPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 0ObeKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00beKTaMu, SIBJICHUSIMH, TIPOIIECCAMH,

CaMOCTOSTENIHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBENEHHOTO  HAONIONCHMS, HWCCJIEJOBAaHMs, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHI;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE MpOIECCa, a TaKXKE BBIJIBUTaTh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaGoracundopmanueii:

BBISIBIISITH JA€UIIMTH UHPOpPMAIIUU, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1au;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HWHTEPIPETUPOBATh WH(OPMAIIMIO pPA3THYHBIX BUIOB W
dbopM IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MHGOPMAIIMIO, TPEICTABIATh €€ B Pa3IMYHbIX (opMax,
WTIOCTPUPOBATh TpadUyuecKy;

OIICHUBATh HaAEKHOCTD nH(OopMaIuu 1o CaMOCTOSATEITLHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBICYHHBepCaJlbHbIey4YeOHbIeACHCTBUA

Oo0menue:

BOCIIPUHUMATh U (HOPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeslsIMM  OOLIEHUS], SCHO, TOYHO, I'PaMOTHO BbIpa)kaTb CBOIO TOYKY 3PEHUS B
YCTHBIX U NHACBMEHHBIX TEKCTaX, AaBaTh IMOSICHEHHUs 0 XOMy PELICHMs 3aJadH,
KOMMEHTHPOBATH IMOJYYEHHBIN pE3yIIbTarT;

B X0/€ 00CYXXIIeHUs 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJsieMbl, pelaeMol 3a7aud, BBICKA3bIBaTh HJIEH, HALIEJICHHBIE Ha IIOUCK
pEelIeHUs], COIOCTABIATh CBOM CYXKJIEHHSA C CYXICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh pa3jMdve M CXOJCTBO IMO3ULIUNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAKEHUS;



NPEACTABIATh PE3YJIbTAThl PEUICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPEe3eHTALMU U OCOOEHHOCTEHN ay IMTOPUH.

PeryasiTuBHbleyHUBepCaJibHbley4YeOHbIeeiiCTBUA

Camoopranu3anus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3a7a4d, BEIOMpPATh CIOCOO pelieHus ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOU MH(OpMaUu.

CaMOKOHTPOJ/Ib,YMOIHOHAJIbHBIHMHTEJICKT:

BJIAJE€Th  HABBIKAMM  IO3HABATEJIbHOM  pediaekcud KaKk  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJECTh
crnocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJSI Ipoliecca M pe3yJibTaTa pelleHus
MaTeMaTU4YEeCKOW 3a/1a4H;

NPEIBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPHU PELICHUM 33a/1a4H,
BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, TaHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATHCOOTBETCTBUEPE3YIbTATALICTUNY CIIOBUSIM,00bSCHATHIIPUINHBI
JOCTH)KEHUSI WM HEIOCTUKEHUSI PE3yIbTaTOB ACSITEIbHOCTH, HAXOIUTh OUIMOKY,
JIaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY.

CoBMecTHasI1eATENbHOCTD:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M WUHAWBUIYATbHON
paboThl mpU peHieHUuH Y4YeOHBIX 3ajady, MPUHUMATh LEJb COBMECTHOM
NEeSATENbHOCTH, IJAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThl, paclpeiensTh
BUJIbI pabOT, JOrOBapuBaThCs, OOCYXKIaTh TMPOIECC U pe3yabTaT paldoThI,
0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBAThBIPYNIOBLIX(POpMaxpaboThI(00Cy XK AeHHS,00MEHMHEHHUH,
«MO3TOBBI€ IITYPMbD» M HHBIC), BBINOJIHATH CBOK 4YacTh paboOThl U
KOOPJAWHUPOBATh CBOM JCUCTBUS C JPYTMMH YJI€HAMHA KOMAaH]bl, OLCHHBATH
KauyeCcTBO CBOETro BKJAJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICHCTBUSI.

HNPEAMETHBIEPE3YJIBTATHI

Kxonnyl0kiaccaoOydaronuicaHayYuTCs:

e CBOOOMHO OIEPHPOBATH OCHOBHBIMH TIOHATHSMH CTEPEOMETPUU TIPU
pelIeHUH 331249 U TPOBEICHUH MaTEMATHUYCCKUX PACCYKICHUN;

e TPUMEHSITHAKCHOMBICTEPEOMETPUUHUCIICACTBUSIU3HUXITPUPEIIICHUN
r€OMETPUYECKUX 3a]1ay;
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KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE;
CBOOOJTHO  OMEpUPOBATh TOHITHSAMH, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B IPOCTPAHCTBE, MEXAY NPSIMON H
IUIOCKOCTBIO;
CBOOOTHOOTIEPHUPOBATHIIOHITHSIMU,CBI3aHHBIMICMHOTOTPAHHUKAMH;
CBOOOJTHO pacmo3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamMua, NpSMOYTOJIbHBIN Mapauiesenunen, Kyo0);

KJaccu(UIMpoOBaTh ~ MHOTOTPAHHMKH,  BBIOMpass ~ OCHOBAHMS IS
KJ1accuukanuu;

CBOOOJHO  ONEpUPOBaTh TMOHSATUSMH, CBS3aHHBIMU C  CEYCHUEM
MHOTOTPAHHUKOB IJIOCKOCTBIO;

BBITIOJTHATD napajiesbHoe, HEHTPAIbHOE u OpPTOTOHAIBHOE
MIPOCKTUPOBAaHKUE (PUTYP HA TUIOCKOCTh, BBIMOJHITh U300pakeHus: (Guryp
Ha MJIOCKOCTH;

CTPOUTH CEUEHUS] MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBITIOTHSTH
(BBIHOCHBIE) TIOCKHUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BU/I CBEPXY, COOKY, CHU3Y;

BBIUHMCIIATh  TUIOHIAJAM  TIOBEPXHOCTEM  MHOTOrPaHHHUKOB  (TIpHU3Ma,
MpaMujia), TEOMETPUIECKUX TEJI C IPUMEHEeHHEM (HOopMYIT;

CBOOOJHO OMEpPUPOBATH MOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHMMETPHUHU, IEHTP, OCh U IUIOCKOCTh CUMMETPUU
burypsr;

CBOOOJTHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIMMHU BEKTOpAM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHATHICUCTBUSIHAJIBEKTOPAMU;

pemaTth 3aJa4d Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOUIEHUW U
HAXOXKJCHUE TC€OMETPUYECKUX BEIIMYUH, MPUMEHSS H3BECTHBIE METObI
IIpU PEIICHUH MaTEMaTUYECKUX 3a7ad MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

NPUMEHSITh TPOCTEHIINE TMPOTPaMMHBIE CpPEACTBA U BJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;
W3BJICKaTh, MPEOOPa30BbIBATh W HMHTEPIPETUPOBATH HWHEOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeJCTaBICHHYI0 Ha
yepTexax U pUCyHKax;

OPUMEHSITh  TOJIydCHHbIE 3HAHMS HAa TMPAKTUKE: CpPaBHUBATh W
aHAJIU3UPOBATH PEalbHbIE CUTyallUU, MPUMEHSATh MU3YUYEHHBIC MOHATHUS B
mpoliecce  MOWCKa — pPelIeHUs  MaTeMaTH4ecKu  CchOpMYTUPOBAHHOU
pO0IEeMBL,MOCIUPOBATHPEATBHBIECUTYAITUUHAS3BIKETEOMETPHH,
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UCCIIEOBATh IIOCTPOECHHBIE MOJEIU C UCIOJB30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ainreOpbl, peliath NpPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEJINYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

Kxoniyl1kiaccaoOyvaroniuiicsiHayYnuTcs:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH, CBS3aHHBIMUA C IUIMHAPUYICCKOH,
KOHUYECKOW U c(epruyeckoil TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTyYEHUSI;

OTIepUPOBAThH MOHATHUSIMH, CBSI3aHHBIMU C TE€JIAMU BPAIICHUS: [IUITUHIPOM,
KOHYCOM, c(epoii u mapom;

pacno3HaBaTh Teda BpauleHus (UMIUMHApP, KOHYC, cdepa U IIap) U
OOBSCHATH CIOCOOBI TOTYYCHHS TEJ BPAICHHUS,
KJ1acCU(UITMPOBATHB3aNMHOEPACTIONOKEHUECPEPHIUTUIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI DJICMEHTOB MHOTOTPAHHUKOB M TEJl BpallcHUS,
00BEMBI M TUIOMIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpaIleHUS,
T€OMETPUUYECKHX TEN ¢ MPUMEHEeHneM (popmyir;

CBOOOJITHO OTEPUPOBATh MOHITHUSIMH, CBA3AHHBIMH C KOMOMHAITUSIMU TEJ
BpallleH!s] 1 MHOTOIPaHHUKOB: MHOTOTpPaHHHK, BIHCAHHBIH B cdepy H
OMHCaHHBIA OKOJIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WM TEJIO
BpAIIICHUS;

BBIYHCIIATh COOTHOIICHUS MEXKTY TUIONIAIIMHA TTOBEPXHOCTEH U 00bEMaMu
IIOJOOHBIX TEN;

n300pakaTh u3y4daembie (UTYpHI, BBHITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEkKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJl BPAIICHUS;

W3BIIEKaTh, WHTEPIPETHPOBATh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (QUTrypax, MPEeACTaBICHHYI Ha
YepTeKax U PUCYHKAX;
CBOOOTHOOTIEPUPOBATHITOHITHEMBEKTOPBIIPOCTPAHCTRE;
BBITTOJTHATHOTIEPAIIMAHAIBEKTOPAMU;
3aJ1aBaThIUIOCKOCThYPaBHEHUEMBICKAPTOBONCHCTEMEKOOPANHAT;

penraTh reOMETPUUYECKHE 331Ul HA BBIUYUCICHUE YTJIIOB MEXKIY MPSIMBIMU
U TJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNA OT TOYKU JI0 TIJIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a MTPH PEIICHUN;
CBOOOJITHO OMNEPUPOBATH IMOHATHUSAMH, CBS3aHHBIMM C JBHKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUIA;
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BBITIOJIHATh HM300pa)X€HUsT MHOTOTPAaHHUKOB M TEJ BpalleHUS MpHU
[apajuIeJIbHOM  IIEPEHOCE, LEHTPAJIbHOM CUMMETPUHU, 3€pKaJIbHOU
CUMMETPHH, TIPHU MOBOPOTE BOKPYT IMPSAMOM, TpeoOpa3oBaHus MOI00US;
CTPOUTH CEYCHUS MHOI'OTPAHHUKOB U TEJI BPAILLCHUS: CEUYCHUS LIUIMHIpA
(mapayieTbHO U MEPHEHIUKYJIIPHO OCH), CEUCHHS KOHYca (TapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSIIUE YEPE3 BEPIIUHY ), CEUCHUS 11apa;
WCIIOJIb30BaTh METOJIBl IMOCTPOEHUSI CEYEHUI: METOJ CIEN0B, METOJ
BHYTPEHHETO ITPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH INIOCKOCTH;
JIOKa3bIBaTbI€OMETPUUECKUECYTBEPKIACHHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl IS PEIICHHUS] CTEPEOMETPUUYCCKUX
3a7a4, MPEANOoararoliuX HECKOJBKO IIaroB pELICHUs, €CIU YCIIOBUS
MIPUMEHEHHUS 3a/I1aHbl B SIBHOW U HESIBHOU (hopme;

pemarh 3ajJadyd Ha JIOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUUECKUX BEIUYMH,;

IIPUMEHATH MPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHUCTEMBI TIPU PELICHUU CTEPEOMETPUUECKHUX 3aaY;

MPUMEHATh  TOJYYEHHbIE  3HAHWS  HAa  NPAKTUKE.  CpPABHUBATH,
AHAIIM3UPOBATH U OLICHUBATH PEAIbHBIE CUTYalluH, TPUMEHSATh N3yUECHHBIC
IIOHATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TOMCKA  PELICHUS
MaTeMaTU4YecKu cHOPMYITUPOBAHHOM MPOOIEMBI, MOACIUPOBATHPEAIbHbBIE
CUTyallUM Ha A3bIKE T'€OMETPUM, HCCIIENOBaTh MOCTPOCHHBIE MOJAEIHU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHSATUM U TEOpeM,anmnapara aiareopsl,
pemarb ~ OPakTUYECKUE  3a/Ja4d, CBA3AHHBIE C  HAXOXKJICHUEM
F€OMETPUYECKUX BEIINYNH;

UMETh MpeACTaBiIeHUs] 00 OCHOBHBIX A3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (PyHIAaMEHTa Pa3BUTHS TE€XHOJIOTUM.
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TEMATHYECKOEIIJNTAHUPOBAHHUE

10 KJTIACC
KoimnyecTBouyacos JIeKTPOHHbBIE
Ne HaumenoBanuepasaesoBu (undposbIe)
n/n TEMIIPOrPaMMBblI Bcero Koutposbublepadotrbl | [IpakTHyecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
SAKnacc, Buaeoypoku
1 Beenenues crepeoMeTpurro 23 1 0 httos:// vaklass. 1/
) B3anmHuoepacnonoxenue 6 1 0 SKunacc, BUIEOYpOKH
NPSMBIX B IPOCTPAHCTBE https://www.yaklass.ru/
3 [TapannenbHOCTh NPSMBIX U 2 0 0 SIKnace, Buieoypoku
IJIOCKOCTEUBIIPOCTPAHCTBE https://www.yaklass.ru/
4 IlepneH MKy IApHOCTBIIPAMBIXU 25 0 0 SAKnacc, BUAEOYpOKH
IJIOCKOCTEN B IIPOCTPAHCTBE https://www.yaklass.ru/
5 Vsl upaccTosHUSA 16 1 0 Aaace, BraeoypokH
https://www.yaklass.ru/
SKinacc, Bugeoypoku
6 Muororpatiiki / ! 0 https://www.yaklass.ru/
AKnacce, Buneoypoku
B 12
7 €KTOPBIB IPOCTPAHCTBE 0 0 httos/ /s vaklass.ru/
[ToBTOpeHue,06001meHnen SIKnacc, BUICOYPOKH
8 . 5 1 0
cucreMaru3anus 3HaHu! https://www.yaklass.ru/
OBLIEEKOJIMYECTBOYACOBIIO 100 5 0
[MPOTPAMME
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11KJIACC

KoanuyecTtBouacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepasaejoBu (undposLIe)
1071 BbI
n/n TEMIIPOrpaMMBblI Bcero Kourposabubiepadorbl | I[IpakTudyecknepadoTbl P
o0pa3zoBaTe/ibHbIEPeCYPChI
SKunacc, Bugeoypoku
1 AHanuTU4ECKasAreOMETPUS 15 1 0 httns:/fwww vaklass.r/
) [ToBTOpeHue,06001eHEN 15 1 0 SIKnacc, BUIEOypOKH
cUucTeMaTH3alus 3HaHU! https://www.yaklass.ru/
.. AKnacc, BUAEOypOKH
3 O0Be ororpa a 17 1 0
PEMMHOTOTPAHITHK https://www.yaklass.ru/
SAKnacc, Buaeoypoku
4 Tenaspareris 24 ! 0 https://www.yaklass.ru/
[TimomaaunoBepxXHOCTUH SKnacc, Bugeoypoku
5 . 9 1 0
00BEMBI KPYTJIBIX TEJ https://www.yaklass.ru/
SAKnacc, BuaeOypoku
6 HBixerus > ! 0 https://www.yaklass.ru/
[ToBTOpeHme,00001IeHIEN SIKnacc, BUIEOYPOKH
7 N 17 2 0
cUcTeMaTHu3alus 3HaHU! https://www.yaklass.ru/
OBIIEEKOJIMYECTBOYACOBIIO 102 2 0
I[TPOT'PAMME
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