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MNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHusl, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABIEHHOCTM M MPEIMETOB T'YMAaHMTAPHOTO IMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPYEMOE€  TpHU  HU3YYEHUU
00y4aroIMMHUCs TOHATUHWHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKN JIOTUYECKUX YTBEPKIACHUM NPU PELICHUU N€OMETPUYECKHUX
3a1a4, yMEHUE BBIABUIaTb U ONPOBEpPrarb TIMIIOTE3bl HENOCPEICTBEHHO
VCIIOJIB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypca «I'eomerpus» Ha yriyOonéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obiactu «MartemaTuka u
uHbpopMaTUKa»  uyepe3  oOecleueHHe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONb30BaHUsl Oosee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX JIJISl YCIEIIHOTO NPO(PECCUOHATBHOIO
0o0pa3oBaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMAaTHUKH.

[TpuoputeTHbIMH 3a7auaMy Kypca TE€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
pacCIIMPSIONINMH U YCUIIUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHHe MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYPBI U
(opMUPOBaHKE OCO3HAHUS B3aMMOCBSA3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MAaTEMAaTHYECKUX MOJENSIX, MO3BOJISIIOUIMX ONMCHIBATH M HM3ydaTb
pa3HbIE SBICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CrepeomeTpus» yueOHOro Kypca reOMeTpuu;

(GopMUpOBaHHE  YMEHHUS  BJIAJETh  OCHOBHBIMM  HOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynl U yMeHHE UX MPUMEHSTb, YMEHHs JTOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHUpOBaHNE YMEHHUS PacllO3HABATh Ha YepTexkax, MOAENAX U B peabHOM
MUpE MHOIOTPaHHUKHM M Teja BpalICHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE NMOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NMOHMMAHHUS POJM AKCHUOMATHKU IpU
IIPOBEICHUM PACCYKICHUH;

(opMHUpOBaHHE YMEHHMs BIAAETh METOJAMHU J0KA3aTEJIbCTB M AJITOPUTMOB
pELICHMs, YMEHUSI UX NPUMEHATh, MPOBOJUTH J0KA3aTEIbHBbIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a1a4 U 3aJ1a4 C IIPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBaHMM MAaTEMAaTUUECKUX YTBEPKICHUN U POJIM aKCMOMATHKHU B POBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEJUICEKTYIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYarouuxcsi, MO3HABATENIbHOM aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpeca K U3YUEHHUIO TEOMETPHUH;

dbopmupoBanre (PYHKITMOHAIEHONW TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PACNO3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHSATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTyalUsX U MPU U3YUYCHHUH JIPYTUX
y4e€OHBbIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJENEH,
WHTEPIPETAINH TTOTYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COZIEPKAaTEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpanuukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh OMNEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOydYeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepkKaTEIbHBIM JIMHUSIM y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUN  paclpeiensercs He TOJbKO IO
coJiepKaTeNbHBIM JIMHUSAM, HO U 10 TojmaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysbTaTaM ocBoeHHsI DenepanbHON padoueit
IpOrpamMMbl, pacnpeleNEHHbIM MO TojaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMITMAIBLHBIM BOIIPOCaM 00yYaroiuecs
oOpamaiichb ~ HEOJHOKpPATHO. TO TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEIOBATENBHO U TOCTYNATENbHO, C
coOJTr0/IeHreM TIPUHITUIIA TTPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CHUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00y4YaroIIMXCs, paCIUpsis U yrayomusis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUHN Ha YIIIyOJIEHHOM YPOBHE TIO3BOJISICT:

co3math ycnoBus aiui  auddepeHnuanum  oOydeHHUs, TOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTICUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIsAIOIIEH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaétoM BbIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
00muM 1 poeccruoHaTbLHBEIM 00pa30BaHUEM.

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



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, ImpsAMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaromuecss npsMmble. [Ipu3Hakm cxpemuBaromuxcs
npsmeIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlJIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NaPAJUIEIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD PIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBa MapajlIeIbHOTO MPOEKTUpOBaHuUsA. I3o00pakeHue
buryp B mapayienbHON MPOEKIUU. YTl C COHANPABICHHBIMH CTOPOHAMHU, YTOJl
MEXIy NPSMBIMH B IPOCTpAaHCTBE. [lapaiienbHOCTh IIIOCKOCTEN: NapajllebHbIe
IIJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTH: TETpaj’ap, NapajuleNenunen,
ITOCTPOCHUE CEUYCHUM.

[lepnenaAuKyISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIICHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MAPAJUICIbHBIC WM NEPHEHAMKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHECHAMKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TeOpemMa O MNpsIMOHU
IIEPIICHIUKYJIIPHOU IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAUKYIAPHOCTE  IUIOCKOCTEW: MpPU3HAK  IEPHEHAMKYJISAPHOCTH  ABYX
I0cKocTer. Teopema o TpEX NEPNEHINKYIAPaXx.

Yriael B OPOCTPAHCTBE: YroJl MEXAY IPSMOW U INIOCKOCTBIO, BYTPAaHHBIN
yTOJI, JUHEUHBIA YIOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM MU MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIia.

MHororpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs PU3MbI, OOKOBasi U MOJHAasi IOBEPXHOCTh MPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — INMapajuleleNUIE] W €ro  CBOMCTBA.
Kparyaiime nyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbpHas mnupamuza,
npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIPaBUIbHOW mnUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKM: IPABWIbHAS IIPU3Ma U



IIpaBWIbHAs IHpPaMHUAA, NPABUJIBHAS TPEYroJibHas IHpaMUAa W NPABUIIBHBIN
TeTpa’ap, KyO. IlperncraBieHne O NpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3Ip,
JNOIEKadIp U UKOCAdIpP.

Bbluniciienne 31€MEHTOB MHOTIOIPDAaHHUKOB: pE&Opa, JMaroHaiaM, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTH M IIOJIHOM TOBEPXHOCTH MPSIMOW MPU3MBIL,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomane OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH MPABWIBHON MHUPAMMIBI,
TeopeMa O IUIOMAAN YCEYEHHOU MMPAMU/IBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B MPAaBWIBHOM MHOIOIPDAHHMKE: CHMMETpUS
napajuleJIenunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IIPABHIIBHOU
IIAPAMHJIBL.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJICHHBIE U  IMPOTUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpaA Ha
qucyo. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pasloKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHAapHbIM  BekTopam. lIpsmoyronpHas  cucrtema  KOOpAMHAT B
npocrpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKasi MOBEPXHOCTH,
chepudeckas TMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tena BpalleHHUS:
IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue ten
BpallleHUs Ha IUIOCKOCTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O0béM. OcHoBHbIE CcBoOicTBa 00bEMOB Ten. Teopema 00 o00bEMe
OpSAMOYTOJBHOTO Mapaienenunena u cueactsuss u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IWIMHAPA, TUpaMuabl 1 KoHyca. OO0BEM I1apa U mapoBOro
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIMcaHHAs B
IIMHAP, ONHCaHHas OKoJo IuHApa. llepeceuenune cdepbl u mapa ¢
iockocteio. Kacanme mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHUKA,



OMHMCAHHOTO OKOJIO c(ephl, cepbl, BIMCAHHOW B MHOTOTPAHHUK HWJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHyCa, TUIOmanas chepsl U €€ JacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIANCH IMOBEPXHOCTEH
nonoOHeIx ¢uryp. I[lpeoOpazoBanue mnomobusi, romoreTus. Pemienue 3amay Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUS: CEYEHUS IMJIMHAPA
(mapaiuielbHO YW TNEPHEHAMKYJSAPHO OCH), CEYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Ornepauuu Haja —BEKTOpaMd. BekTtopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbHas
CHCTEMA KOOpAWHAT B mpocTpaHcTBe. KoopauHarel BekTopa. PasnoxxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHUH T'€OMETPUUYECKHUX
3a7a4.

JABUKeHMsI B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OtoOpakenus. [BUKEHUS U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHH. BuIbl JIBWKEHWN: TapalyIeNbHBIA TEPEHOC,
LEHTpaJIbHAsl CUMMETPUS, 3€pKAJIIbHAsA CHUMMETPHS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS DPA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY 1 Ha3HAYCHUEM;

2) maTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAXKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOILIECHUE K
JOCTUKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IKOJIBI,
UCIOJIb30BAaHUE D3THUX JOCTIXKEHHMH B JAPYTrUX HayKax, TEXHOJOTHsX, cepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C NMPAaKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) 3cTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIM PEKUM 3aHATUNA U
OTJIbIXa, PeryisipHasl pu3ndecKasi akTUBHOCThH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIIOKEHUSIMH, YMEHHE COBEpILAaTh OCO3HAHHBIN BBHIOOD
Oynymei mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbBIEC ILIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caMO0O0pa30BaHUI0 HA MPOTSIKEHUU BCEH IKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOrH4ecKoe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYphl, TOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMUYECKUX MPOILIECCOB Ha COCTOSIHHE MPUPOAHOW M COIMATbHON
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpY>Kalollle cpefpl, MIAaHUPOBAHUE IOCTYNMKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIEICTBUM JJIsI OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeJOBEYECKOM IesTENbHOCTH, STaroB €€
pPa3BUTUS W 3HAUYMMOCTU JUISl Pa3BUTUS LMUBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUSI MUpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATENIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

Ba3oBble Jjornyeckue AeicTBHUA:

BBISIBJSITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHHS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSAX, MpeAjiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKIOUECHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIC CYKICHHUS U BHIBOJIBI;

BbIOUpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHUSA, BBHIOMpATh HaWOoJiee TMOAXOASAIMMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBhlIe ucciienoBarebLCKHe 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SBICHUSIMH, POLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh OOOOLIEHUS W BBIBOJABI MO pe3ybTaTaM
NpOBEAEHHOTO  HAOMIOACHUS, HCCIEJOBaHMS, OIICHWBATh  JIOCTOBEPHOCTH
HOJTY4YEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BbIABUTATD
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh €(UIUTH MHGOPMAIMU, TaHHBIX, HEOOXOJUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEeMATU3UPOBATh U HWHTEPIPETHPOBATH MH(GOPMAIMIO PA3IMYHBIX BHIOB U
¢dbopmM npencraBieHus;

CTPYKTYpUpOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapUuecKH;

OLICHHUBATH Ha/AEKHOCTD uHbopMaIuu o CaMOCTOSITEJILHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbIE YHHBeEpPCAJIbHbIE YUeOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTb MNOJACHCHHUA I10 XOI[y peIHeHI/IH 3agaydyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
npoOJIeMBbl, pelaeMol 3a7a4d, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIICPUMEHTA, HCCIICIOBaHUS,
IIPOCKTa, CaMOCTOSITCIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIUN U 0COOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHSI 3a/1a9d, BRIOMPATh CIIOCOO PEIIeHUs C
y4€TOM MUMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HMH(OPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAIHLHBIH HHTEJLIEKT:

BJaJeTh HAaBBIKAMH  TO3HABATENBHONH  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIIAEMBIX JICHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HAWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKCHUS WJIM HEJOCTHKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl mTpU pemieHuH Y4YeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOM
JeSITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacHpenessiTh
BUIBl padoOT, TOTOBapHUBATHCS, OOCYXAATh NPOIECC W PE3yIbTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPyNMNOBBIX (opmax paboTel (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBI» H HWHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAHIbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJla B OOIIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDI

K koniy 10 kinacca o0yyaroniuiicss Hay4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMH TMOHSATUSIMH CTEPEOMETPUU TIpU
peIlIeHNH 3324 U MPOBEICHUH MAaTeMAaTHYECKUX PacCyKICHUH;

e TMPHUMEHSITh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMETPUUECKUX 3a]1a4;

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

e CBOOOJHO OINEPUPOBATH TMOHATHSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBI3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TpU3Ma,
nupamuja, NpsMOyroJbHBIN Mapaienenunes, Kyo);

e KIAacCU(PUIMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHUS  JUIA
KJaccuuKanuy;

e CBOOOJHO OMEpPUPOBATH MOHATHUSMH, CBS3AHHBIMH C  CEYCHHUEM
MHOTOTPaHHHUKOB TJIOCKOCTBIO;

e BBINOJHATH  MapajUleibHOE,  LEHTpajJbHOE M OPTOTOHAJIBHOE
NPOEKTHPOBaHKWE (QUTYp HA IJIOCKOCTb, BBIOJIHATH M300paKeHUsT GUTYp
Ha MJIOCKOCTH;

e CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB PA3IUYHBIMH METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTY:
BUJ] CBEpPXY, COOKY, CHHU3Y;

e BBIYUCIATH IUIOLIAJM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IIpHU3Ma,
nUpaMu/Ia), FeOMETPUUYECKHUX TeJl ¢ IpUMEHEeHHEeM hopMyT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IIJIOCKOCTh CHMMETPHH
(burypsr;

e CBOOOJHO ONEPHPOBATH IMOHITUSMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBINIOJIHATH JICHCTBHSI HAJl BEKTOPAMHU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUU W
HAXOXKJCHUE T'€OMETPUYECKUX BEJIMYMH, MPUMEHSSI M3BECTHBIE METOJIbI
IpY pelIeHuN MaTeMAaTUYECKHX 3a/1a4 MOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATh MPOCTEHIINE TPOrpaMMHBIE CpPEACTBA U  DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, NpeoOpa3oBbHIBATH M HWHTEPHPETUPOBATH HH(GOPMAIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (UTypax, NPEACTABICHHYI Ha
yepTexax U pUCyHKax;

o TPUMEHSTHh T[IOJyYCHHBbIC 3HAHHWS HAa TMPAaKTHKE: CpPaBHUBATh U
aHATM3UPOBATh pPEAbHBIC CUTYAIlMH, NPUMEHSITh M3YYCHHBIC MOHSATUS B
npolecce IMOMCKAa peleHHsT MaTeMaTH4ecKu COPMYIHPOBAHHON
npoOJIeMbl, MOJEIUPOBATh pEalbHbIE CHUTYalldd Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHSATUNA M TEOpEM, ammapara anreOpbl, peliaTth MPaKTUYECKUE 3a1ayi,
CBSI3aHHBIE C HAX0XK/IEHUEM I€OMETPUUECKUX BETUYNH;

e HMETb NPEICTABICHHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTH (pyHAaMeHTa Pa3BUTHS TEXHOJIOTHH.

K koniy 11 kiacca o0yyaroniuiicss HAQyquTCs:



CBOOOZHO OMEpPUPOBATH MOHATHUAMHM, CBSI3aHHBIMH C LUJIUHAPUYECKOM,
KOHHUYECKOW U CEepruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMM BpAILEHUs: [WJINHAPOM,
KOHYCOM, c(pepoil u mapow;

pacmo3HaBaTh Tejla BpalleHus (UMIUHAp, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYESHHS T BPALLICHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOIMIAJIM MOBEPXHOCTEW MHOI'OIPAHHUKOB M TEJI BpALICHUS,
TeOMETPUUECKUX TEJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOMHALUAMU TeNl
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
OMMCAaHHBIN 0K0J0 cepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOILIECHUS MEXKIY TUIOMIAIIMU MIOBEPXHOCTEH U 00BEMaMU
ITOJIOOHBIX TEI;

n3o0paxaTh u3y4daeMble (UTYpPHI, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEeKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPAlMU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 33/1a4U HA BBIUUCIEHHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEIICHNH;
CBOOOJHO OMEpPUPOBATh MOHSTUSIMH, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh M300paKE€HUS MHOTOTPAHHUKOB M TeJ BpallleHUus IpHU
NapajuleIbHOM  IEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSMOM, TpeoOdpa30BaHus MOA00us;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMINHIPA
(mapanenbHO U NEPHEHANKYIISIPHO OCH), CEYEHMs KOHYca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE YePE3 BEPIINHY ), CEUCHHUS 11apa;
UCIIOJIb30BaTh METO/bl IOCTPOCHHUS CEUEHUI: METOJ CIEN0B, METOJ]
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHNUS;

OPUMEHATh T€OMETPUYECKHE (PaKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/la4y, MPEANOJaralolIMX HECKOJIbKO IIaroB pEUIEHUs, €CIU YCJIOBHS
PUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (hopMme;

pelmarbs 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEJIHYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI [IPY PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYAllUH, IPUMEHATh U3YUYEHHbIC
NOHATUS, TEOPEMBI, CBOWCTBA B  IpPOLIECCE IOMCKA  PELICHUS
MaTeMaTH4ecKu  CPOpPMYIMPOBAHHOM  MPOOJIEMBI,  MOJAEIUPOBATH
pealbHbIE CUTYallMM Ha S3bIKE T€OMETPUHU, HCCIENO0BATh IMOCTPOECHHBIE
MOJENN C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapata anreOppl, pemaTrh MNpPAKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXO0XKJIEHUEM T'€OMETPUUYECKHUX BEIUYHH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUH.
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