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HHOACHUTEJBHAA 3AIINCKA

I'eomerpust siBIsIeTCSl OAHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CpelHEro olriero oOpa3oBaHusi, Tak
Kak oOecreuynBaeT BO3MOXHOCTb H3YyY€HHs IUCLUIUIMH €CTECTBEHHO-HAyYyHOW HAaIPaBIE€HHOCTH U
MPEIMETOB T'yMaHUTAPHOTO IHKIA. [IOCKOJBKY JIOTHYECKOe MBIIUICHHE, (opMUpyeMoe MPpH HU3Y4eHUH
00y4aroIMMUCs NOHATUIHBIX OCHOB I'€OMETPUH, IIPU J10KA3aTEIbCTBE TEOPEM U IOCTPOECHUU LEMOYKH
JIOTUYECKUX YTBEP)KICHUI IpU PEIIEHUU I'€OMETPUUYECKHUX 3aJlady, YMEHHUE BBIIBUraThb U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJIb3YIOTCS IIPU PELICHHH 3alad E€CTECTBEHHO-HAy4yHOIO LKA, B
YaCTHOCTH (PM3UUECKUX 3ajad.

Iesnp ocBoeHMsI mporpaMMbl yueOHOro kypca «l'eomeTpus» Ha yriyOJ€HHOM ypOBHE — pa3BUTHE
WH/IMBUIYAIBHBIX CHOCOOHOCTEH OOydYalomMXcsi NpH HM3YyYCHWU TEOMETPHM, KaK COCTaBIIIOIICH
npeaMeTHOM obnactu «MaTteMaThka u UH(OpMaTHKa» yepe3 obecriedeHrne BO3MOKHOCTH TPUOOPETEHUs
Y UCTOJIb30BaHUS Oosiee TIyOOKHX T€OMETPHUECKUX 3HAHUN U JACHCTBHM, CeM(PUUHBIX T€OMETPUH, U
HEOOXOAMMBIX MJIsl YCIEIIHOro Npo(ecCHOHANIBHOrO 00pa30BaHMs, CBA3aHHOIO C MHCHOJIb30BAHHUEM
MaTEMaTHKH.

[IpuopuTeTHBIMM 3ajladyaMu Kypca T€OMETpPUM Ha YIIIyOJEHHOM YPOBHE, PaCIIUPSIOIUMH U
YCWJIMBAIOIKUMU Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

pacliMpeHue NpeICTaBIeHUs O TeOMETPUM KaK 4YacTH MHUPOBOH KyJIbTYpbl U (OPMHpPOBAHUE
OCO3HAaHUS B3aMMOCBSI3H F€OMETPHUH C OKPYKAIOIIUM MUPOM;

¢dopMHpOBaHHE MPEACTaBIEHUS O MPOCTPAHCTBEHHBIX (urypax Kak o0  BaXHEWIIMX
MaTEeMaTHYECKUX MOJEJISAX, TO3BOJISIIOIIMX ONUCHIBATh M M3Y4aTh Pa3HbIE SIBJICHUS OKPYKAIOIIErO0 MUPA,
3HaHUe MOHATUHHOIO anmnapara 1o pasjeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMHUpOBaHHE YMEHHUS BIIQJIETh OCHOBHBIMU TOHSTHSMHU O MPOCTPAHCTBEHHBIX (UTypax M HUX
OCHOBHBIMHM CBOWCTBaMHM, 3HaHHE TeopeM, (OpMYJI M yMEHHE HUX INPUMEHATh, YMEHHUS JOKa3bIBaTh
TEOpPEMBI H HaXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/1a4;

(dbopMHpoBaHKE YMEHUS paclo3HaBaTh HAa YepPTeXkKax, MOJIEIAX U B PealbHOM MUPE MHOTOTPAHHUKU
U Tella BpallleHusl, KOHCTPYHPOBATh F€OMETPUUECKUE MOJIETH;

¢dbopMHpoBaHHE TOHMMAHUS BO3MOXKHOCTH AKCHOMATHYECKOTO0 TOCTPOEHHS MaTeMaTHYeCKHX
Teopuid, GOpMUPOBAHNE TOHUMAHHUS POJIM AKCUOMATUKHU MIPH NMPOBEIEHUH PACCyKICHUII;

¢dbopmMHpoBaHHE YMEHMS BJIAJETh METOAAMHU JI0OKA3aTEeNbCTB U aJTOPUTMOB PELICHHUs, YMEHUS UX
MIPUMEHSTh, MPOBOJUThH JTOKA3aTelIbHbIE PACCYXKACHMUS B XOJI€ PEIICHUsS CTEPEOMETPUYECKHX 3adad U
3aJa4u ¢ MPAKTHUYECKUM COZAep KaHueM, (pOpMUPOBaHUE MPEACTABICHUS 0 HEOOXOIUMOCTH J10Ka3aTeIbCTB
py 00OCHOBaHMM MAaTEMAaTHUECKUX YTBEP)KIEHUN M POJM aKCMOMAaTHKU B MPOBEACHHUM JE€ITYKTHUBHBIX
pacCyXIeHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 0OyJarommxcs,
MIO3HABATEIbHOM AaKTMBHOCTH, HMCCIIEOBATEIbCKUX YMEHMM, KPUTHUYHOCTH MBINUIEHUS, HMHTEpeca K
M3Y4YEHUIO T€OMETPHH;

¢dopmupoBanre (QyHKIMOHAIBLHONM TPAMOTHOCTH, PEJICBAHTHOW M€OMETPUH: YMEHMs paclo3HaBaThb
MPOSIBIIEHUSI TE€OMETPUYECKUX MOHSTHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsX W TIpH U3YYCHUM JPYIHX YUeOHBIX IPEJAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, MOJENUPOBAHUS pEAIbHbIX CUTYyallui, HCCIEIOBaHUS IIOCTPOEHHBIX MoJIENeH,
MHTEPIIPETALIMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU cOZIEpKATEIbHBIMU JHHUSAMH ydeOHoro kypca «I['eomerpusi» B 10-11 kiaccax
ABIAIOTCS: «lIpsiMblE U MIIOCKOCTH B MPOCTpaHCTBE», «MHOrorpanHukmn», «Tena BpameHus», «BekTopsl
1 KOOPAMHATHI B POCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBE.

CohopmymupoBannoe Bo @OI'OC COO T1peboBaHHE «yMETh ONEPHUPOBATH MOHATHIMUY,
peleBaHTHBIMU T€OMETpPUU Ha yrinyOnéHHoMm ypoBHe oOyuenus B 10—11 kmaccax, OTHOCHTCS KO BCEM
coJiep KaTeNbHbIM JIMHUSM Y4eOHOTo Kypca, a (opMHUpOBaHUE JIOTHYECKUX YMEHHMH pacrpenensercss He
TOJBKO IO COJEpXKATelIbHBIM JHMHUSAM, HO M M0 rojaM oOydeHus. CojepkaHue oOpa3oBaHMs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTataM ocBoeHusi dexepanbHoil paboueil mporpammsl,
pacrpeieN€HHBIM 110 TOAaM 00Yy4eHUs, CTPYKTYPUPOBAHO TaKMM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIUIHAIBHBIM BOIIPOCaM 00ydaromuecs: o0pamaiich HEOAHOKPATHO. JTO MO3BOJSET OPraHU30BaTh
OBJIAJICHUE TEOMETPUYECKUMHU TNOHATHAMHU M HAaBBIKAMHU IIOCJIEJOBATEIBHO M IIOCTYNATENbHO, C
COOJIIOJICHEM TIPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY



TE€OMETPHUECKUX TMPEJCTaBICHUN O0O0ydJalomuxcs, pacmupss u yroyomss e€, oOpa3ys NpodyHbIE
MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EeHUIO TEOMETPUHU Ha YIIIyOJEHHOM YPOBHE MO3BOJISIET:

co3natb  ycioBus il auddepeHumanud  o0ydeHMs, IOCTPOEHMS  HMHAMBHIYalbHBIX
0o0pa30BaTeNbHBIX MPOTPAMM, OOECHEYUTH YIIIyONEHHOE H3yYeHHE TE€OMETPHUHM KaK COCTABIISIOIICH
yuebHoro npeaMera «MaremaTukay;

MOJITOTOBUTH OOYYAIOLINXCS K MPOJOKCHUIO U3YUCHUSI MAaTeMaTHKHU ¢ y4€TOM BBIOOpa Oymyriein
npodeccun, odbecreurnBas IPeeMCTBEHHOCTb MEKY OOIIUM U NTPO(ECCHOHATBHBIM 00pa30BaHUEM.

Ha u3yuyenue yuebnoro kypca «I'eomerpusi» Ha yriyonaéHHoM ypoBHe oTBonutcs 204 gaca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HECIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE TMOHATHS cTepeoMeTpuu. Touka, MpsMas, IIOCKOCTb, HpocTpaHcTBO. IlonsTue 00
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPHUN: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3aumHOe pacronokeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECs, IAPAJLICIBHBIE H
ckpeuuBaromuecs npsmele. [Ipu3Haku ckpemmBaromuxcss npsamelx. IlapamienbHOCTs NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NMapajlUIC]IbHBIE NPSAMbIE B IPOCTPAHCTBE, MAaPAJUIEIBHOCTh TPEX HPSMBIX,
napajuieNIbHOCTh MPSIMOM M TTockocTH. [lapasienbHoe U HEeHTpalbHOE MPOSKTUPOBAaHUE, N300pakeHUe
¢uryp. OcHOBHBIE CBOMCTBa MapajuIeNbHOTO NMpoeKkTupoBaHus. V3o0paxkenue ¢uryp B napasienbHOM
MPOCKUMU. YIVIBI C COHAIPABICHHBIMU CTOPOHAaMH, YrOJ MEXKIYy IPSIMBIMM B IIPOCTPAHCTBE.
[TapamienpHOCTh IUIOCKOCTEW: IapajuleibHBIE IUIOCKOCTH, CBOWCTBA IApPAJUIEIbHBIX IUIOCKOCTEH.
[Ipocreiilme MpOCTpaHCTBEHHBIE (UTYPbl HA IJIOCKOCTH: TETpa’Jp, Mapajuiesenuiesl, MOCTPOCHUE
CEYCHMII.

[lepneHUKYISAPHOCTh NPSMOM M IUIOCKOCTH: IEPHEHIUKYJSIPHBIE IPSMbIE B IIPOCTPAHCTBE,
IIpsIMBIE NApAJIJICNIBHBIE U NEPIEHANKYISIPHBIE K IUIOCKOCTH, NMPU3HAK MEPIEHANKYIIPHOCTH IPSIMOU U
IUIOCKOCTH, TeOpeMa O MpsSMOMl NEepNeHIUKYIIpHOW IIOCKOCTU. OpPTOroHaJIbHOE NPOEKTHUPOBAHUE.
[lepneHuKynsAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHM JO IJIOCKOCTH, PAcCTOSHHUE OT MpPSMOH 10
IUIOCKOCTH, MPOEKUUsl (UIrypbl Ha IUIOCKOCTh. [lepHeHAMKYISIpHOCTh IUIOCKOCTEH: MpHU3HAK
NIEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpéX NepneHIuKyspax.

VYriael B IPOCTPAHCTBE: Yroid MEXAY NPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIA YroJ, JUHEUHBIA yroj
IBYTrpaHHOro yria. TpéxrpaHHbli U MHOrorpaHssle yribl. CBOWMCTBA INIOCKMX YIVIOB MHOTOTPaHHOTO
yria. CBOMCTBA IJIOCKUX U JIBYTPAaHHBIX YIJIOB TPEXTPaHHOIO yria. TeopemMbl KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO YIJIa.

MHOrorpaHHUKHU

Bunael MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. llpusma: n-yronpHass npusma, npsmas U
HaKJIOHHas MpHU3Mbl, OOKOBas M TMOJHas MOBEPXHOCTb MNpu3Mbl. llapamienenunen, mpsMOYroiabHBIN
napajuleJienunes] U ero cpoiicrBa. Kparwaiilime nmyTM Ha TOBEPXHOCTM MHOrOrpaHHMKa. Teopema
Oiinepa. [lpoctpanctBennas teopema Iludaropa. Ilupammnma: n-yroiapHas mnupamuaa, MpaBHIbHAS U
yced€HHas nupamuibl. CBoicTBa péObep M OOKOBBIX T'paHel MNpaBHJIbHOW mupamuibl. [IpaBuibHBIE
MHOT'OTPaHHUKH: MPABWIbHAS NIPU3Ma U NPABWIbHAS MUPAMMAA, IIPABWIIbHAS TPEYTOJbHAs MHUPAMUJA U
NpaBUJIbHBIN TeTpa’np, KyO. IlpeacraBieHue o MpaBMIIBHBIX MHOTOIPAaHHMKAxX: OKTadap, JOJEKa’ap U
HKOCAdIP.

Bblunciienue »1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. [linomans OGokoBoi
MTOBEPXHOCTU U TOJHOM NOBEPXHOCTU MpPSIMOW TPU3MBI, IUIOIIAJb OCHOBAaHUM, Teopema O OOKOBOM
MOBEPXHOCTU MpsAMOi mnpu3Mbl. [lnomans OOKOBONH MOBEPXHOCTH U IMOBEPXHOCTH MPABUIBHOMN
MApaMU/Ibl, TEOpPEMA O IIOMAAN YCEUEHHON TUPaMUBI.

CuMMeTpHs B IPOCTPAHCTBE. DJIIEMEHTHl CHMMETPHUH NIPaBUJIbHBIX MHOTOIPaHHUKOB. CHMMETpHSI B
MIPAaBUJIBHOM MHOTOTPAHHHUKE: CHMMETPHS NapaJUIeNIeNNIeN d, CHMMETPHUS NPAaBUIBHBIX IPHU3M,
CUMMETpPHUS NTPAaBUILHON TUPAMUIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, UIMHA HEHYJIEBOIO BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJIECHHBIE W IPOTHUBOIIOJIOXKHO HaIlpaBJICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIeNCTBUSA C BEKTOpPaMU: CIIOKCHHE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha yncio. CBOMCTBA CI0KEHHSI BEKTOpOB. CBOMCTBA YMHOKEHHs BEKTOpa Ha 4ucio. [lonsaTue
KOMILUIaHapHble BEKTOpbl. [Ipu3Hak koMIaHapHocTH TpEX BekTopoB. [IpaBuiio mapasuienenumena.
TeopemMa 0 pas3noXkXEHWH BEKTOpAa IO TPEM HEKOMIUIAHApHBIM BekTopaM. IIpsMoyronbHas cucrema
KoopauHaT B npocTpaHcTBe. KoopamHatel BekTopa. CBA3b MEXAY KOOpPAMHATAMU BEKTOpa M
KOOPJMHATAMM TOYEK. YTOJI MEXAy BeKTopaMu. CKaasipHOE MPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena BpaleHus
[ToHATHA: MUIMHAPHYECKAs IOBEPXHOCTh, KOHWYECKAsl MMOBEPXHOCTb, c(hepuyecKasl MOBEPXHOCTb,
oOpasyromue MoBepxHOCTed. Tenma BpamieHHs: IMJIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, Imiap.



B3aumMHoe pacnonoxeHue cdepsl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cepe. M3oOpakeHue ten
BpallleHus Ha TUIoCKOCTH. Pa3BépTka numnunapa u konyca. Cummerpust cepsl 1 mapa.

O6vém. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BbEME MPAMOYTOJBHOTO
napajuienenunena u cieActsus u3 He€. OObEM NpSAMON M HAKJIIOHHOW MPU3MBbI, IMIUHAPA, TUPAMUIbI U
KoHyca. O0BEM 1mapa u mapoBOro CErMeHTa.

KoMOunamu Ten BpalieHus U MHOTOrpaHHUKOB. [Ipu3ma, BrucaHHas B UMJIMHJpP, OMHCAHHAS
okoio nwimHapa. [lepecedyenue chepbl u mapa ¢ miockocTeio. Kacanue mapa u cdepsl MmI0CKOCTBIO.
[ToHsiTHEe MHOrOrpaHHUKA, OMKUCAHHOTO OKOJIO cdepbl, cepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpAILCHHS.

[Inomank MOBEPXHOCTH UMIMHApA, KOHYyca, Iutomans chepsl U e€ dyacreid. [lomobue B
npoctpancTtBe. OTHomeHHE 00BEMOB, TUTOMIANEH TOBEpXHOCTEH MOM00HBIX ¢uryp. IIpeobpasoBanue
nono6usi, romoTeTus. Perienne 3a1a4 Ha IIIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPHUUECKHX METO/IOB.

[TocTpoeHne ceyeHWii MHOTOTPAHHUKOB M TEJ BPAILCHHS: CEUCHHs IWIMHApA (HMapayyieNbHO H
MEPIEeHIUKYIIAPHO OCH), CeYeHHs] KOHYca (MapaieldbHble OCHOBAHUIO U MPOXOJAIINE Yepe3 BEpIIUHY),
CeUCHMs Iapa, METOIbl MOCTPOSHUS CEUCHH: METOJ CJEI0B, METOJ BHYTPEHHETO MPOCKTHPOBAHUS,
METO/]I IEPEeHOCca CeKYIIeH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bektopsl B mpoctpanctBe. Omnepanuu HaJl BeKTOpaMH. BeKTOpHOE YMHOXXEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOTO YMHOXKeHUs. [IpsiMoyronbpHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTer
BekTopa. Pasnoxkenume BekTopa mo 0Oasucy. KoopAMHATHO-BEKTOPHBIM METOJ MpH PEUICHUH
TE€OMETPHUCCKUX 3a]1a4.

JBu:keHUs B IPOCTPAHCTBE

JBwxkenust npoctpancTBa. OroOpaxkenus. JIBuwkeHuss u paBeHCTBO (uryp. OOmue cBoiicTBa
IBUKCHWM. Buabl [BIKEHUI: mMapalyleNbHBI MEpPeHOC, IEHTpaldbHas CHUMMETpPHs, 3epKalbHas
CHMMETpUsI, TIOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanus mogodus. [Ipsmas u cdepa Ditnepa.

ILTAHUPYEMBIE PE3YJIbTATbBl OCBOEHHA YYEBHOI'O KYPCA «I'EOMETPUSI»
(YI'JIYBJEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIIUTAHKE:

C(OPMHPOBAHHOCTh TPAKJAHCKON MO3ULMHU OOYYAIOLIErocss Kak aKTUBHOIO M OTBETCTBEHHOTO
YJieHa POCCHUHCKOro OOIecTBa, MpPEICTaBICHHE O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBJICHUH, NpPOLEIyp IpakJaHCKOro ooduiectBa (BbIOOpBI, OMPOCH U JIPYroe),
YMEHHE B3aUMOJEHMCTBOBATh C COLUAIbHBIMU HMHCTUTYTaMH B COOTBETCTBHM € HUX (QYHKUIUSAMU H
Ha3HAYCHHEM;

2) naTpuMoTHYeCKOe BOCIIUTAHUE:

C(OPMHPOBAHHOCTh POCCUMCKON TPaKIaHCKOM MIEHTHMYHOCTH, YBaXEHHUS K NpPOILIOMY U
HACTOSIIEMY POCCUHWCKONM MAaTEMAaTHKH, IIEHHOCTHOE OTHOUIEHHWE K JOCTHXKEHHSIM POCCHICKHUX
MaTEMaTUKOB M POCCUHMCKONH MaTEMAaTHYECKOM IMIKOJBI, MCIOIb30BAaHUE JTUX JOCTHKEHUH B JIPYruX
HayKax, TEXHOJIOTHSIX, cpepax SIKOHOMUKU;

3) AyXOBHO-HPAaBCTBEHHOE BOCIMTAHME:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEM pOCCHIMCKOrOo Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C IPAKTUYECKUM NPUMEHEHHEM IOCTHMKEHUN HAayKH U
NeSITeNIbHOCThIO YIEHOT0, 0CO3HAHHUE JINYHOTO BKJIJa B IOCTPOEHUE YCTOMYMBOTO OyIyIIEro;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OSCTETHKY MAaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, peIIeHHH, pacCyXIeHHH, BOCIPUUMYHUBOCTh K MAaTEMaTUYECKHM acleKTaM pa3iIMyHbIX
BUJIOB HCKYCCTBA;

5) puznueckoe BocniuTanme:

cOpPMUPOBAHHOCTh YMEHHUSI MPHUMEHATh MaTeMaTHYeCKHe 3HaHHs B HHTEpecax 3/I0pOBOTO U
Oe3omacHoro oOpasza KH3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (30POBOE MUTAHUE,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUA W OTAbIXa, PETysapHas (u3nueckas aKTUBHOCTDH), (PU3MUECKOE
COBEPIICHCTBOBAHNUE IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESATENBHOCTHIO;

6) TpyaoBOe BocIUTaHME:



TOTOBHOCTh K TPYAy, OCO3HAHUE IIEHHOCTU TPYIOJMIOOUS, WHTEpEeC K pa3IudHbIM cdepam
npodeccnoHaNbHOM 1eATENbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON U €€ MPUIIOKEHUSIMU, YMEHHE COBEpIIATh
OCO3HaHHBIM BBIOOp Oyaymiel mpodeccur W peaTn30BBIBATE COOCTBEHHBIC >KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO W CaMOOOpPA30BAHHWIO HA TPOTSIKECHUU
BCEH JKM3HHM, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUHM NMPAKTUYECKHX 3a7ad MaTeMaTUYECKOU
HaIpPaBJIEHHOCTH;

7) 3K0JI0rHYecKOoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTH IKOJIOTUYECKOM KYIbTYphl, IOHUMAHHUE BIHUSHUS COLUAIBHO-I)KOHOMUYECKUX
MPOIIECCOB HA COCTOSIHME TPHUPOJHOW M COLMAIBHOW Cpelbl, OCO3HAHHE TJI00AIBHOTO XapakTepa
HKOJIOTMUECKUX MpoOsieM, OpHEHTAllMd Ha MPUMEHEHWE MaTeMaTUYECKUX 3HAHUM A7 pelieHus 3a7ad B
o0JacTu OKpYyXaromel cpeipl, MIIaHNPOBAHUE MOCTYIIKOB U OIIEHKH UX BO3MOXKHBIX TOCJTCICTBUN IS
OKpY>KaroIlen Cpebl;

8) HeHHOCTH HAYYHOI 0 O3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOLIECTBEHHOW TPAKTHKH, IIOHUMAHME MaTEeMAaTUYeCKOH HayKu Kak cQepbl YeIOBEYeCKOH
NEeSITeIbHOCTH, 3TAloOB €€ Pa3BUTUS M 3HAYUMOCTU JJISl Pa3BUTHS LMBUIM3ALUHU, OBJIAJICHUE S3BIKOM
MaTEMAaTHKU ¥ MaTEMaTHYECKON KyJbTypOW KaK CPEICTBOM IMO3HAHUS MHPA, TOTOBHOCTH OCYIICCTBIISITH
MIPOEKTHYIO U HCCIEA0BATENbCKYIO JIEATEIbHOCTh MHANBUIYATBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC el CTBUS

Ba3oBble Joruyeckue aeiicTBus:

BBISIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU MaTeMaTHYECKUX OOBEKTOB, MOHSTHUH,
OTHOIICHUN MEX]y MOHATUAMH, POPMYIUPOBATH OMPEACIICHIUS TTOHATHIA, yCTAHABINBATH CYIIECTBEHHBIH
IPU3HAK KJIacCU(UKALIMU, OCHOBAHUS [l 0000IIEHUs M CPaBHEHUS, KPUTEPUU POBOAMMOTrO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYyIHpOBaTh MW  MPEOOPa3OBBIBATH  CYXKIEHHS:  YTBEpAWUTENbHBIE U
OTpHLIATENIbHBIE, €MIUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJISITh MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U NMPOTHUBOpeuus B (hakTax, JaHHBIX,
HaOMIOACHUAX M YTBEPXKAEHUSAX, IMpe/ularaTb KpPUTEpUU JJS  BBISABICHHS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUH;

JIeNIaTh  BBIBOABI C MHCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHAYKTHUBHBIX
YMO3aKII4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSATENIBHO JIOKA3aTelNbCTBA MAaTEMAaTUYECKMX YTBEPXKAECHUH (IpsMble U OT
MIPOTUBHOT0), BBICTpaMBaTh AapryMEHTAllMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

BBIOMpaATh C€IOCOO pemieHus y4eOHOM 3amauM (CpaBHMBAaTh HECKOJIBKO BapUaHTOB pEIIEHUS,
BbIOMpPATh HanboJee MOIXOASIINMN ¢ Y4ETOM CaMOCTOSTENbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbckue 1elCTBUA:

UCIOJb30BaTh BOMPOCHl KaK HCCIEA0BAaTEIbCKUH MHCTPYMEHT TO3HaHUs, (HOpMyIUpoBaTh
BOIPOCHI, (PUKCUPYIOIIME MPOTUBOPEUNE, MpodiieMy, ycTaHABIMBaTh UCKOMOE U JJaHHOE, (OpMHpOBAThH
TUIOTE3Y, apTyMEHTUPOBATh CBOIO NTO3ULINIO, MHEHUE;

MIPOBOAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEOBAHUE IO YCTaHOBJICHUIO
0cOOEHHOCTeM MaTreMaTH4ecKoro OOBEeKTa, SBJIEHUS, NPOIEecca, BBIABICHUIO 3aBUCHUMOCTEH MeEXAy
00BEKTaMHU, SIBICHUSIMHU, TIPOLIECCAMU;

CaMOCTOSITENIbHO  (OopMyNIupoBaTh OOOOIIEHHST © BBIBOJBI IO pe3yjbTaTaM MpPOBEAEHHOTO
HaOJIIO/IEHUs, HUCCIIEOBaHMs, OLEHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTaTOB, BBIBOJAOB H
0000I1IEeHHI;

MIPOrHO3HPOBATh BO3MOKHOE Ppa3BUTHE IpoOIlecca, a TaKKe BBIIBUraTh IPEIINOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHSX.

PabGora ¢ undopmanmeii:

BBISIBJISAT A€(PULINTHI HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJISi OTBETA HA BOIPOC M JUIS pEIICHUS
3a/1a4H;

BbIOMPATh HHPOPMALIMIO U3 UCTOYHHUKOB PA3JIUYHBIX THIIOB, AaHATU3UPOBATH, CHCTEMATU3UPOBATh U
MHTEPIPETUPOBATHE HHPOPMALIMIO PA3IMYHBIX BUJIOB U ()OPM NPEICTABICHMUS,



CTPYKTYpUpOBaTh HMH(OpPMAIMIO, MPEACTABIATh €€ B pa3iuyHbIX (popMax, WIIIOCTPHUPOBATH
rpauvecKu;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU TIO CAMOCTOSTENEHO C(OPMYITMPOBAHHBIM KPHUTEPHSIM.

KoMMyHHnKaTHBHBIEe yHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUSA

OO01menmne:

BOCHpI/IHI/IMaTB )41 (bOpMy.HI/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBHUU C yCJIOBI/ISIMI/I u 1IeiisiMHu OGH.ICHI/ISI,
SICHO, TOYHO, T'PaMOTHO BBIP@XaTh CBOK TOYKY 3pPEHUS B YCTHBIX W INMHUCBMEHHBIX TEKCTaX, JaBaTh
IIOSICHEHHUS 110 X0y PELICHUs 3a/1a4i, KOMMEHTHPOBATh ITOJIy4YCHHBIN pe3yibTarT;

B X0J1¢ 00CYXICHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYXAaeMOM TEMBbl, MPOOJIEMBI, pelaeMoi
3aJa4l, BBICKA3bIBaTb HACH, HALICJICHHBIC Ha IIOHMCK peH_IeHI/ISI, COIIOCTABJIITH CBOH Cy)KI[eHI/ISI C
CY)KIECHUSAMH JAPYTHMX YYaCTHUKOB JHaJioTa, OOHAPYXKWBATh pa3IMYde€ U CXOJCTBO TIIO3MIUH, B
KOPPEKTHOH opme GopMyTupOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh  PE3YNbTaThl  PEIICHUs  3a]adyd, OKCIIEPUMEHTa, HCCIEOBaHUSA, IPOCKTa,
CaMOCTOSITENILHO BBIOMpPATh (opMaT BBICTYIUICHHS C YYE€TOM 3ajad MPE3CHTAIlMM W OCOOEHHOCTEH
ayJIUTOPHH.

PerysisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe IeiicTBUS

Camoopranu3anusi:

COCTaBJIATH IUIAH, aJlTOPUTM PELIECHUS 33/1a4H, BBIOMPATh CIOCO0 pelieHUs ¢ y4ETOM UMEIOLIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOI MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJIEKT:

BIIaJIETh HaBBIKAMH TIO3HABATENBHOW pe(drekcun Kak OCO3HaHHs COBEpIIAeMbIX ACUCTBUNA H
MBICIMTENBHBIX MPOIECCOB, HMX pPE3ylIbTaTOB, BIAAETh CIHOCOOAMH CaMONPOBEPKH, CaMOKOHTPOJIIS
mpolecca v pe3ysibTaTa pelieHusi MaTeMaTH4eCKON 3a/1auH;

MPEBHUJICTh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PEIICHUH 33]]a49d, BHOCUTh KOPPCKTUBBI
B JIeATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OILICHUBATh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSM, OOBSICHITh MPUYMHBI JOCTHKECHUS WU
HEJOCTHIKCHHSI PE3YJIbTATOB JISATEIIFHOCTH, HAXOIUTh OIIHOKY, 1aBaTh OIICHKY MMPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

MMOHUMATh U HMCIIOJIB30BAaTh MPEHMYIIIECTBA KOMAHJHON W WHIUBHIYAILHOW PabOTHI TIPU PEIICHUH
y4eOHBIX 3a7ad, MPUHUMATh IIe]Ib COBMECTHON NI€ATEIbHOCTH, TUIAHUPOBATh OPTraHU3aIllUI0 COBMECTHOM
paboThl, pacmpenensTh BUIbl padOT, OroBapuBaThCs, OOCYXKAaThb MPOLECC W pe3ynbTaT padoThl,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

y4acTBOBATh B TPYMIIOBBIX (hopmax paboThl (00Cyk1eHUs, 0OMEH MHEHH, «MO3TOBBIC IITYPMbD U
WHBIE), BBIMOJHITH CBOIO 4acThb pabOThl U KOOPAMHHPOBATH CBOM MEHCTBHUS C JIPYITMMH YJI€HAMU
KOMaH/Ibl, OIICHUBATh Kau4eCTBO CBOETO BKJAJia B OOIIMNA MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMHU B3aUMOJCHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 knacca oOyyaromuiicss HAy4uTCs:

e CBOOOJHO ONEPUPOBATh OCHOBHBIMH TMOHSATHUSIMH CTEPEOMETPHH IPH pEIICHUH 3aaad |
MIPOBE/ICHUU MaTEMATUIECKUX PACCYKIICHHH;,

® [IPUMEHSTHh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX MPH PELICHUH T€OMETPUUYECKHUX 3aj1ay;

e KJjaccu(UIUPOBATh B3aMMHOE pPACIOJIOKEHHE TMpPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C YTJIAMH B IMPOCTPAHCTBE: MEKIY MPSIMBIMH
B TIPOCTPAHCTBE, MEXKY MPSIMOH ¥ TIOCKOCTHIO;

e CcBOOOJHO ONEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHUJAbl MHOTOTPaHHHMKOB (Ipu3Ma, NHpaMHJa,
MPSIMOYTOJIBHBIN TTapajuieNenuIe, Ky0);

e KJaccu(UIUPOBaTh MHOTOIPAaHHHUKH, BEIOUpPAsi OCHOBAHUS IS KIIACCH(PHUKALINN;

e CcBOOOJHO ONEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C CEYCHHEM MHOTOTPaHHHUKOB IIOCKOCTHIO;



BBINOJIHATh TapajuleJbHOE, IIEHTPAJbHOE M OPTOTOHAIBHOE MPOCKTHpPOBaHUE GUTYp Ha
TUIOCKOCTD, BBITOJHATH N300pakeHust (pUryp Ha miI0CKOCTH;

CTPOUTH CEYCHHS MHOTOTPAHHHUKOB PAa3JIMYHBIMH METOJAMH, BBIIOIHATH (BBIHOCHBIC) TIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHHU3Y;

BBIYHCIIATH IUIOIIAAN TOBEPXHOCTEH MHOTOTPAHHHMKOB (IpU3Ma, MUpaMHJA), TEOMETPUIECKUX
TEJI C IPUMEHEHHEM (OpMYT;

CBOOOJHO ONEPUPOBATh MOHATUSIMH: CUMMETPHS B INPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTb
CUMMETPUH, IIEHTP, OCh U MJIOCKOCTh CAMMETPHH (DUTYPHI;

CBOOO/IHO OIEpUPOBaTh MOHSATHUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpJMHATaM B
HPOCTPAHCTBE;

BBINOJIHATH ICHCTBHS HaJl BEKTOPAMH;

pemiaTh 3aJadyd  Ha  JJOKAa3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHWA H  HaXOXKIACHUE
TE€OMETPHUECKUX BEJIWYHMH, NPHUMEHSS HM3BECTHBIE METOABI IMPH PEHICHHH MaTeMaTHYEeCKUX
3aj1a4 MMOBBIIICHHOTO ¥ BEICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTH MPOCTEHIINE IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI
IIPU PEILICHUU CTEPEOMETPHUECKHX 3a/1ay;

U3BIIEKaTh, NPEOOPa3OBBIBATE M HWHTEPIPETHPOBATH HH(POPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTeKaxX U pUCYHKaX;

NPUMEHATh TOJYYCHHbIE 3HAHUS Ha TPAKTHKE: CPaBHUBATh M aHAIM3UPOBATH pPEANbHBIC
CUTyallM, NPUMEHSATh HM3YYEHHBIC IMOHATUS B IIPOLECCE IOMCKA PEIICHHS MaTeMaTH4ecKu
cOpMyIHPOBaHHOW MPOOJIEMBI, MOAEIHPOBATH pEajbHbIE CHTYyallMd Ha SI3bIKE T'E€OMETPHH,
UCCIIe0BaTh MOCTPOCHHBIE MOJEIH C UCIOJIb30BAHUEM I€OMETPHYECKUX MOHSATHH M TEOpEeM,
ammapara  anreOphl, pemaTh MPaKTHYECKHE 3aJadyd, CBS3aHHBIE C  HAaXO0XJICHUEM
reOMETPUYECKUX BEIINYNH;

UMETh TMPEJCTaBICHUsI 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUM KaK COCTAaBHOW YacTH
(byHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K kxonny 11 kiacca oGyyaroniuiicss HAy4uTCs:

CBOOOZIHO OIEpUpPOBaTh IOHATHSAMH, CBS3aHHBIMU C LWJIMHAPUYECKOM, KOHUYECKOM U
chepruecKoil MOBEPXHOCTIMH, OOBICHATH CIIOCOOBI OTYyUEHUS;

OINEpPUPOBATH MOHATUIMH, CBA3aHHBIMU C T€JIaMHU BpAIlleHUs: LWIMHIAPOM, KOHycOM, chepoil u
1apom;

pacrno3HaBaTh Tejla BpalleHus (IWIMHApP, KOHyC, cpepa M Iap) U OOBACHATH CIOCOOBI
MIOJIyYEHUS TeJl BpallleHuUs;

KJ1accu(UIMpPOBaTh B3aUMHOE PACHIONIOKEHHE CHEPBI U TNIOCKOCTH;

BBIUHCIIATh BEJIMYUHBI AJIEMEHTOB MHOTOIPAaHHUKOB M TeNl BpallleHUs, 00bEMBI M IJIOLIAAH
MOBEPXHOCTE MHOTOTPAaHHUKOB U TeJl BpAIICHUs, T€OMETPUUYECKUX TelI C INPUMEHEHHEM
dopmyu;

CBOOO/ZIHO OINEpUPOBATh MOHATHUSIMH, CBSI3aHHBIMH C KOMOMHALMsIMM TeNl BpallleHus u
MHOTOTPaHHUKOB: MHOTOTPAHHMK, BIHMCAHHBIN B cepy M ONMUCaHHBIA OKOJIO cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIU TEJIO BPAICHMUS;

BBIYHCIISATH COOTHOIICHHS MEXY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMu OJI0OHBIX TET;
n300paxaTh H3ydaemble (DUTYpHI, BBITOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHUSI TEJ BPALCHHUS;
U3BIIEKaTh, HMHTEPIPETUPOBATH U TNPeoOpa3OBBIBATE HMH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpHUECKUX (DUTYypax, MPEICTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OINEpaLK HaJl BEKTOpaMUu;

3a/1aBaTh IVIOCKOCTh YPABHEHHEM B IEKAPTOBOM CHCTEME KOOpPAMHAT;

pelars Te€OMETPUYECKUE 3aJaUd HA BBIYHUCICHHE YIJIOB MEXAY NPSMBIMH U IUIOCKOCTSIMY,
BBIUHCIIEHUE PACCTOSHUN OT TOYKM 10 IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/1a MPH PEIECHNUH;

CBOOOJHO ONEpUPOBATH MOHATHUSAMH, CBSI3aHHBIMH C JBM)KEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JBUKECHMUIA;



® BBINOJHATh W300paKEHUsI MHOTOTPAHHUKOB W TEJI BpAIlEHUS NpPU MapajuieIbHOM IepeHoce,
LEHTPAJIbHOM CHUMMETPHUM, 3€PKaJbHOM CHUMMETPUHM, IIPU IIOBOPOTE BOKPYr IPSIMOH,
npeoOpa3oBaHus TOI00WS;

® CTPOUTh CEYEHMsS]I MHOIOIPAaHHUKOB M TE€J BpAILlEHUS: CEUEHMs IWIMHApaA (IapajulebHO U
NEPIEHANKYIIIPHO OCH), CEYEHHs KOHyca (MapajjiesbHbleé OCHOBAaHMIO M INPOXOJSILUE 4Yepes3
BEpILNHY), CEYEHHUS 11apa;

® HCIOJIB30BATH METOABI IIOCTPOCHMS CEYEHHUH: METOJA CIEIOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH IIIIOCKOCTH;

®  JI0OKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

® [pPUMEHATh TreoMeTpuueckue  (akThl  UIg  PElIeHHs  CTEPeOMETPUUYECKHX  3ajad,
IIpEIIOJIaratoINX HECKOJIBKO I1aroB PEIICHUs, €CIM YCIOBUS IPUMEHEHUS 33J1aHbl B SBHOM U
HEsSIBHOU (opme;

e pemarh 3aJaud  Ha JIOKA3aTelIbCTBO MAaTEMAaTUYECKHUX OTHOLIEHUM H  HaXO0XKJEHUe
re€OMETPUUYECKUX BEJIIUYUH;

® IIPUMEHATh IPOTrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPU
PELIEHNN CTEPEOMETPUUECKHUX 3a/1a4;

® [IPUMEHATH IOJIYYECHHbIE 3HAHUS Ha IPAKTUKE: CpaBHUBATh, AHAIU3UPOBATb WU OLICHUBATb
pealIbHbIE CUTYyallu, IPUMEHITh NU3YUYECHHBIE IIOHSTHSI, TEOPEMBI, CBOMCTBA B IPOLIECCE TIOUCKA
peleHust MaTeMaTHYecKu c(hopMyIMPOBAHHOM NPOOIEMbl, MOAECIUPOBATh PEalIbHbIE CUTYaLlUU
Ha SI3bIKE F€OMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUI W TeopeM, ammapaTa anreOpbl, pelaTh MPaKTUYECKHE 3ajjaud, CBSA3aHHBIE C
HaXO0X/EHUEM IT'€OMETPUUYECKUX BEJINUMH;

® uMeThb IMpPEJCTaBICHUsI 00 OCHOBHBIX 3Talax pa3BUTUS T€OMETPUM KaK COCTAaBHOW 4YacTu
(byHIaMeHTa pa3BUTHS TEXHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
HaunmeHnoBanue
Ne (uu¢posbIe)
n/m  PA3AesoB M TeM Beero KourtpoJbnbie IIpakTuyecku 0Gpa30BATEBLHBIE
nporpamMmel padoThI e padoThI pecypes
1 BBenenue B 23 1
CTEPEOMETPHIO
) B3aumHoe pacronoxenue 6 1
IPSIMBIX B IPOCTPAHCTBE
[TapayenbHOCTH IPSIMBIX
3 U IIJIOCKOCTEN B 8
IIPOCTPAHCTBE
[lepneHquKyIspHOCTD
4 IPSIMBIX U IIJIOCKOCTEHN B 25
IIPOCTPAHCTBE
5 VYTabl 1 pacCTOSTHUS 16 1
6 MHoOrorpaHHuKu 7 1
7 BekTopsl B IpocTpaHCTBE 12
[ToBTOpenue, o6o0IIeHNE
8 U cUCTeEMaTH3allus 5 2
3HaHUU
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME




11 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
W pa3ejioB M TeM Beero Kourpoasn IlpakTuyeckn 06pa3oBaTETbHbIC
NporpamMmmsl ble padoTbl € padoThl pecype
| AHanutnyeckas 15 1
TreOMEeTpUs
[ToBTOpEeHmE, 0000IIEHNE
2 M CUCTEMAaTH3aINs 15 1
3HAHHUH
3 OO0BEM MHOTOTrpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [lnomaau moBepxHoOCTH 9 1
1 00bEMBI KPYTIIBIX TEJ
6 JBrxeHus 5 1
[ToBTOpeHHE, 0000IIEHNE
7 M CHCTEMAaTH3aIlHs 17 2
3HaHHUH
OBIIEE KOJIMYECTBO 102 ] 0
YACOB 110 ITPOI'PAMME
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