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HHOACHUTEJBHASA 3AIINCKA

['eomeTpus siBnsieTcss OAHMM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHMsl, TaK Kak 00eCreyrMBaeT BO3MOXHOCTh U3yU€HUsl AUCLUUILIMH €CTECTBEHHO-
Hay4YHOM HAIIPABJICHHOCTH U MPEIMETOB 'YMaHUTAPHOIO LUKIIA. ITOCKOIBKY Iornyeckoe
MBbIIIIJIEHUE, (opMUpyeMOe MpuU H3YYEHHH OOyYarOUIMMUCS MOHATHMHBIX OCHOB
r€OMETPUM, MPH JOKA3ATEIbCTBE TEOPEM M IOCTPOCHUM IENOYKUA JIOTUYECKHUX
YTBEPKIACHUN IIPU PELICHUH N'€OMETPUYECKUX 3a]1a4, YMEHHUE BBIIABUIaTh U OIIPOBEPIaTh
TUIIOTE3bl HENIOCPEACTBEHHO UCIOJIB3YIOTCS MIPU PELIEHUH 3a/1a4 €CTECTBEHHO-HAYyYHOI'0
[IKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Lens ocBoeHUs mporpaMMbl yueOHOTo Kypca «I'eoMeTpusi» Ha yrilyOJIEHHOM ypPOBHE
— pa3BUTHE UHIUBUAYAJbHBIX CIIOCOOHOCTEH OOYyYaromMXcsi MpH U3YyYEeHUH T'€OMETPHH,
KaK COCTaBJSIIONICH TMpenMeTHoN obOmactu «Maremarnka u WHGOpPMATHKa» dYepe3
o0ecrieueHne BO3MOXXHOCTH TNPUOOPETEHHsT U HUCIHOJb30BaHUs Oojee IiIyOOKHX
r€OMETPUYECKUX 3HAHUN U JIEUCTBUM, cenu(UUHBIX T€OMETPUH, U HEOOXOAUMBIX IS
YCHEUHOTO MPO(ECCHOHANBHOTO O00pa30BaHMsI, CBA3AHHOIO C HCIOJIH30BAaHHEM
MaTE€MaTUKH.

[IpuoputeTHpIMM ~ 3aJayaMud  Kypca TEOMETpUM Ha  yriayOJ€HHOM  ypOBHE,
pacIIUpsIIOUIMMY U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIOTCS:

pacliMpeHne TMPEACTABICHUS] O TEOMETPUM KaK YacTH MHPOBOW KYJIbTYphl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLTUM MUPOM;

(dopMupoBaHUE MPEJICTABICHHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O Ba)KHEHIIHX
MAaTeMaTUYECKUX MOJENAX, IO3BOJIIOIIMUX OINMCBHIBATE M M3y4aTb PAa3HbIC SBICHUS
OKPY’KaroIlEro MHpa, 3HAHWE IOHATHUMHOrO ammapara mno pasgerny «CrepeoMeTpus»
y4eOHOT0 Kypca reoMeTpuy;

dopMupoBaHUe yMEHHUS BIAJE€Thb OCHOBHBIMU MOHSTHSMH O MPOCTPAHCTBEHHBIX
¢urypax ¥ UX OCHOBHBIMH CBONCTBaMH, 3HaHHE TeopeM, (OopMya U yMEHHE HX
OPUMEHATh, YMEHHUS JOKa3blBaTb TEOPEMbl W HAXOJIUTh HECTaHJAPTHBIE CIOCOOBI
peleHus 3a1ay;

(opMHpOBaHHE YMEHHMs PaclO3HAaBATh HA YepTEXaxX, MOJEISAX U B PEaJbHOM MHpPE
MHOT'OTPAaHHHKU U T€Jla BPALIEHUs], KOHCTPYUPOBATh T€OMETPUUECKUE MOJEIH;

(¢opMupoBaHHE TMOHUMAHUS  BO3MOXHOCTH  AaKCMOMAaTHYECKOTO  MOCTPOEHHUS
MaTEeMaTUYECKUX Teopuid, (OPMUPOBAHME NIOHMMAHHS POJIM AaKCHOMAaTUKU IIpU
IIPOBEJICHUH PACCYKICHUH;

(opMHpOBaHUE YMEHUS BIaJETh METOAAMU JI0KA3aTEIbCTB U AJITOPUTMOB PEILICHHUS,
YMEHHsSI UX IPUMEHATH, IPOBOJMTH JIOKA3aTEJIbHBIE PACCYXACHUS B XOJIE PELICHUs
CTEpEOMETPUUECKUX 3a7ad M 3a7ad C IPaKTHUECKUM COJepKaHueM, (OpMUPOBAHME
IPEJICTABICHUS] O HEOOXOJUMOCTU J0KA3aTeNIbCTB MPU OOOCHOBAaHUM MAaTEMATUYECKUX
YTBEPKIACHUN U POJIM AKCHOMATUKH B IIPOBEACHUU JEAYKTUBHBIX PACCYXKICHUMN;



pa3BUTHE M COBEPIIEHCTBOBAHME MHTEIUJICKTYyaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH
oOyuarommxcs, MMO3HAaBaTeIbHOU AKTHUBHOCTH, HCCJIeI0BATEIbLCKUX YMEHUH,
KPUTUYHOCTH MBIIIUICHHSI, HHTEPECa K U3YUEHHUIO T€OMETPUH;

dopmupoBanre (yHKIIMOHATHLHOW I'PaMOTHOCTH, PEJICBAHTHON N€OMETPUU: YMEHUs
pacrno3HaBaTh MPOSBICHUS] T€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX >KU3HEHHBIX CHUTyallUAX M TPU HM3YYEHUHU JIPYTUX Y4EeOHBIX MPEIMETOB,
IIPOSIBJIEHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOACIUPOBAHUS PEAIBHBIX CUTYallUH,
MCCJIEIOBAHUSI IOCTPOCHHBIX MOJIENEH, HHTEPIIPETAIIMU MOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMU COJIepKATEIbHBIMU JUHUAMH y4ueOHoOro Kypca «I'eomerpus» B 10-11
KJj1accax sABIA0TCS: «[IpsMble U IMIIOCKOCTH B IPOCTPAHCTBE», «MHOTOrpaHHUKN», «Tena
BpalleHUs», KBEKTOPBI U KOOPAUHATHI B IPOCTPAHCTBE», «J[BUKEHHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo DI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
MNOHATUSAMM», PEJICBAaHTHBIMU T'€OMETPUU Ha YIIyOn€HHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCHTCS KO BCEM COJEp)KaTeIbHbIM JIMHHUSAM Yy4eOHOro Kypca, a
dbopMHpOBaHUE JIOTUYECKUX YMEHHH pacrpeesseTcss He TOJNbKO IO COAepKaTeIbHbIM
JUHUSAM, HO U 1o rojgam oOydenus. CopaepxaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE
OpeIMEeTHbIM  pe3yibraraMm  ocBoeHusi  DenepanbHoil  paboyeil  mporpammel,
pacnpefenéHHBIM IO TOAaM OOyuYeHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4YTOOBI KO
BCEM  OCHOBHBIM, MPUHIMIMAIBHBIM  BOIpocaM  oOydamliuecs  0oOpalainuch
HEOJIHOKPATHO. DTO MO3BOJIIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUYECKUMU MOHATHSIMU
U HaBbIKAMU TOCIEAOBATEIIbHO M IMOCTYNaTelbHO, C COOJIOJIEHUEM NpPHUHIIUIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAaHHA BKIIOYATh B OOILIYI0 CHUCTEMY I'€OMETPUUYECKUX
MPEACTaBICHUM OO0ydYaloImuxcs, pacmmpsas ©u yrooyomss e€, oOpasys MpodYHbIe
MHO>KECTBEHHBIE CBSI3U.

[Tepexo K M3yUYEHUIO FTEOMETPUU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gaTh ycnoBus Uil auddepeHuuanuu oOydeHus, TOCTPOCHUS MHANUBUIYAJIbHBIX
00pa30BaTEeNbHBIX MNPOrpaMM, OOECHEUYUTh YIAyOJIEHHOE HU3yYEeHHE T€OMETPUM Kak
COCTaBJISIONICH yueOHOTo nmpeamera «MaremaTika,

MOJTOTOBUTh OOYYAIOMIMXCA K MPOJOIDKEHUIO H3YyYEHHs] MATEMaTUKH C Y4YETOM
BbIOOpa Oyaymied mnpodeccun, obecneyuBas MPEEMCTBEHHOCTh MEXKIY OOIIUM H
npoecCuOHaTbHBIM 00pa30BaHUEM.



COJEPXAHME OBYUYEHUA
10 KJIACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TIOHATUSL CTEepeoMeTpur. Touka, MpsAmas, IUIOCKOCTh, MPOCTPAHCTBO.
[lonaTre 00 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX.

B3zauMHOe  pacnonoxeHwe TNpsIMBIX B MPOCTPAHCTBE.  MEPECEKAOIIUECH,
MapajyieIbHbIE U CKpEIIUBAOIIMECS TpsMbIie. [IpU3HAKKM CKpPEIIMBAIOIIUXCS TPSMBIX.
[TapaiuteTbHOCTh OPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE. MMApAJUICIbHBIE MPSMbIE B
IIPOCTPAHCTBE, MAPAILICIBHOCTh TPEX MPSIMBIX, NAPATUIEIBHOCTh NPSIMOM U IIOCKOCTH.
[TapannensHoe W IEHTpaJIbHOE MPOEKTUpOBaHME, u300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBA TNapajlieIbHOrO NpoekTupoBaHus. M3o0paxkeHue ¢uryp B mapauielbHOU
NPOEKUMH. YTJIbl C COHANpPAaBICHHBIMUA CTOPOHAMHM, YIrOJ MEXAY IMPAMBIMUA B
npoctpancTBe. [lapamiebHOCTh TIIIOCKOCTEM: IApaJUIEIbHBIE IJIOCKOCTH, CBOMCTBA
napajielbHbIX TIockocTer. [IpocTeiime mpocTpaHCTBEHHbIE (DUTYPHI HA TIJIOCKOCTH:
TeTpa’ap, NapajuieNenuIe], HOCTPOCHUE CEUEHU.

[lepneHaUKyASIPHOCTh NPSIMOM M IUIOCKOCTH: TMEPHEHIUKYISPHBIC TPSIMBIC B
MIPOCTPAHCTBE, MPSIMBIEC MAPAIUICIBHBIE W TMEPIEHAUKYJISIPHBIE K IUIOCKOCTH, MPHU3HAK
MEPIIEHAUKYJISIPHOCTU MPAMOM U IUIOCKOCTH, T€OpeMa O MNPSIMOW MEPHEHIUKYISIPHOU
I0CKOCTU. OpTOroHaNbHOE MPOEKTHUPOBAaHWE. llepneHauKynsasp W  HAKIOHHBIE!
pacCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0 TJIOCKOCTH, MPOEKIUA
burypsl Ha IJIOCKOCTb. [TepneH UKy ISIPHOCTH TJTIOCKOCTEM: MPU3HAK
MEPIEHANKYJISIPHOCTHU JIBYX IUIOCKOCTEN. Teopema o TpEX NEPNECHANKYISAPAX.

Yrael B OPOCTPAHCTBE. YroJ MEXKIY INPSIMOM M IUIOCKOCTBIO, JABYI'PAHHBIA YIOJ,
JMHEWHBIA Yroj JIBYTpaHHOTO yria. Tpé€XrpaHHblii U MHOTrOrpaHHble yribl. CBOWMCTBA
IJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBOWMCTBa TIUJIOCKMX W JBYTPAHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CHHYCOB ISl TPEXTPAHHOTO YTJIa.

MHororpaHHuUKH

Bunbel MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. I[Ipusma: n-yrosibHas npusma,
npsiMasi M HakKJIOHHAas TMpU3Mbl, OOKOBas M TIOJHAs TOBEPXHOCTh IPHU3MBI.
[Tapannenenunen, npsAMOYTOJIbHBIN MMAPAJUIETENUIIE U €r0 CBOKCTBA. Kparyaiimme myTtu
Ha I[IOBEpPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IlpocTpaHcTBeHHass TeopeMa
[Mudaropa. [Mupamuaa: N-yrompHas mupaMuaa, TpaBWIbHAS W yCEeUEHHAS MHUPAMHUIIBI.
CgoiictBa pEébep u OOKOBBIX TpaHEeW TmpaBWIbHOW mnHpamuabl. [IpaBuiibHBIC
MHOTOTPaHHHMKH. TpaBWJIbHAs TMpU3Ma W TMpaBWIbHAS NOUpaMHAa, MPaBUJIbHAsS
TpeyTojbHasl MUpaMuaa U MpaBUIIbHBIA TeTpadap, KyO. [IpencraBieHue o mpaBUIIbHBIX
MHOTOIPaHHHUKAX: OKTa3Jp, JOJAECKAIP U UKOCADIP.



Brruncnenre »371eMEHTOB MHOTOTPAaHHHMKOB. péOpa, auaroHaid, yribl. [linomans
OOKOBOH TMOBEPXHOCTH U TMOJHON MOBEPXHOCTH MPSAMOU MPU3MBI, IO OCHOBAHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPSMOM Mpu3Mbl. [1nomans 00KOBOM MOBEPXHOCTH U
MTOBEPXHOCTH MPABUILHOW MUPAMHU/IBI, TEOPEMA O IUIOMIAIN YCEUEHHON MUPAMU/IBL.

CuMMeTpus B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUHN MPaBUIHLHBIX MHOTOIPAaHHUKOB.
CumMeTpusi B IPpaBUWJIBHOM MHOTOTPaHHHUKE: CUMMETPHUS MapajuiesienuIieia, CAMMETPUS
MPABWIBHBIX MPU3M, CAMMETPHUS IPABUIBHON TUPAMUIBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOp B NMPOCTPAHCTBE, HYJIEBOW BEKTOpP, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl  KOJUIMHEAPHBIC, COHAMNPABJICHHBIE W MPOTUBONOJIOXKHO HAIPaBJICHHbIE
BEKTOPbI. PaBEHCTBO BEKTOPOB. [IEMCTBUA C BEKTOpPAMH:. CIIOKECHHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKE€HHE BEKTOpa Ha uucio. CBOWCTBa
CJI0KEeHHS BEKTOPOB. CBOMCTBA YMHOXEHUS BEKTOpa HA uKciio. [loHATHE KOMILIaHApHbIE
BeKTOphl. [Ipu3Hak KOMIUIAaHApPHOCTH TPEX BEKTOpoB. IIpaBuino mnapamwienenunesna.
Teopema 0 pa3noxKEHUH BEKTOpA MO TPEM HEKOMILUIAHAPHBIM BeKTOpaM. [IpsiMoyronbHas
cucTeMa KoopauHaT B 1mpocTpaHcTBe. Koopaunatel BekTopa. CBS3b  MEXKIY
KOOpJIMHATAMH BEKTOpA M KOOPJAMHATAMHU TOYEK. YTOJ MEXIy BekTopamu. CKalasipHOE
MPOU3BEACHUE BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[ToHsTHS: MUIUHAPUICCKAsT TOBEPXHOCTh, KOHMYECKAs IMOBEPXHOCTH, chepuaeckast
MOBEPXHOCTh, OOpa3ymoImmue TmoBepxHocTed. Tenma BpameHus: IWIMHAP, KOHYC,
yCeu€HHBI KOHYyC, cdepa, map. B3ammHoe pacmonokeHue cdepbl U IIIOCKOCTH,
KacaTelbHasl IIIO0CKOCTh K chepe. M3o0parkeHne Ten BpalieHus Ha TIIoCKocTh. Pa3BépTka
uIMHApa U Konyca. CumMeTtpust chepsl U mapa.

O6bEM. OcHoBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME MPSMOYTOJIBHOTO
napayuienenunena u ciueAcTBus u3 He€. OO0bEM TpAMON W HAKIOHHOW MPHU3MBI,
UIMHAPA, TUpaMuabl U KoHyca. O0BEM 11apa U mapoBOTro CerMeHTa.

KoMOvHanum Ten BpamieHWss W MHOTOTPaHHUKOB. [Ipu3ma, BmmcaHHas B IWIIMHID,
onucaHHas okojo ImHapa. Ilepeceuenne chepsl u mapa ¢ miockoctbio. Kacanue
mapa u chepsl MWIOCKOCThIO. [loHSATHE MHOrOrpaHHWKA, OMHUCAHHOTO OKOJIO c(epsl,
cdepbl, BIUCAHHON B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS.

[Tnomaar NOBEpXHOCTH IWIMHAPA, KOHYCa, miomans cepsl u e€ yacrei. [logodue B
npoctpaHcTBe. OTHolleHHe OOBEMOB, IUIONIAJEH MOBEPXHOCTENW NOMOOHBIX QUTYD.
[IpeoOpa3zoBanue momobusi, romoTeTHs. PemeHue 3amad  Ha  MJIOCKOCTH — C
UCTIOJIb30BaHUEM CTEPEOMETPUICCKIX METOJIOB.

[TocTpoeHne ce4yeHWl MHOTOTPAHHUKOB M TEN BpAIICHUSA: CEUCHHUS IWIMHIPA
(mapaJiIeIbHO U NMEPICHIUKYIISIPHO OCH), CEYCHHS KOHYyca (IapauiebHble OCHOBAHHUIO U



IPOXOAIINE Yepe3 BEPIIMHY), CEUCHHUS IIapa, METOAbI IMOCTPOCHHUS CEUCHHUI. METO.
CJIEIOB, METOJI BHYTPEHHETO MTPOEKTUPOBAHMS, METO/ MEPEHOCA CEKYIIIEH TIIOCKOCTH.

BekTopbl U KOOPANHATHI B POCTPAHCTBE

Bektopel B mpoctpancTBe. Onepanuu HajJ BEKTOpaMU. BEKTOpHOE yMHOXKEHUE
BeKTOpoB. CBOICTBAa BEKTOPHOIO YMHOKE€HHUA. lIpsMoyronpHas cucteMa KOOpPJAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. Pasnoxkenue Bektopa mo 6asucy. KoopaunaTtHo-
BEKTOPHBIM METO]I IIPU PEIICHUN T€OMETPUIECKUX 3a]ad.

/IBMKEeHUN B IPOCTPAHCTBE

JIBmwxenus: npoctpancTtBa. OTobpakenus. JIBmwkeHHs W paBeHCTBO (uryp. OOmiue
CBOMCTBa JBW)KECHMH. BHIbl JIBWKEHUN. mNapajuieibHbIA TIEPEHOC, [EHTpaJbHAas
CUMMETpHS, 3€pKajbHas CHMMETpPHS, IOBOPOT BOKpYr mnpsmoi. IIpeoOpazoBanus
noaoOust. I[Ipsimas u cepa Ditnepa.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJ/IBTATDBI

1) rpa’kaanckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTh TPAKTAHCKOW TMMO3UIMHU OOYydYaroImerocss Kak AaKTUBHOTO M
OTBETCTBEHHOI'O YJIeHa POCCHUUCKOTO OOIIECTBA, MPEACTABICHUE O MAaTeMaTUYECKHUX
OCHOBax ()YHKITMOHUPOBAHUS PA3IMYHBIX CTPYKTYDP, SBICHUMU, MPOIEAYP T'PAKIAHCKOTO
obmiectBa (BBIOOpPHI, OMPOCHI U APYTOe), YMCHHE B3aUMOJICHCTBOBATH C COIMAILHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU ¥ HA3HAYCHUEM,

2) NaTpUOTHYECKOEe BOCITUTAHME:

c(hOPMUPOBAHHOCTh POCCUMCKON TPAKJIAHCKONW UIAECHTUYHOCTH, YBaXXEHUS K
MPONUIOMY W HACTOSIIIEMY POCCUHWCKOM MAaTE€MaTUKH, LIEHHOCTHOE OTHOIIEHUE K
JIOCTUKECHUAM POCCHUMCKUX MATEMAaTUKOB M POCCHUMCKOM MaTeMAaTHYECKOW IIKOJIbI,
WCIOJIb30BAHUE ITUX JOCTIKEHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOrO Haponaa, c(HOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, OSTUYECKOTO TOBEJCHHUS, CBS3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKEHUU HAyKU W JIESITEJbHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOIO
BKJIaJIa B TOCTPOEHUE YCTOUYUBOTO Oy IyIIEro;

4) 3cTeTHYeCKOe BOCTIMTAHHE:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIHOYAas OCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEIICHHH, paccyXJAeHUH, BOCHPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3iInyHbIX BUJOB UCKYCCTBA,

5) pu3uveckoe BoCIUTAHHE:

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTUYECKHWE 3HAHWUS B HWHTEpecax
3I0pOBOTO M 0Oe30macHOro o0pa3a KU3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3M0pOBBIO0  (3MOPOBOC MMHTAaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATHH U OTABIXA,
peryispHas Gu3nuecKas akKTHBHOCTB), (PM3UUYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATHAX
CIIOPTHUBHO-03JOPOBUTEIIBHON JIESITENBHOCTBIO;

6) Tpy/10BOE BOCIIMTAHUE:

TOTOBHOCTh K TpPYJy, OCO3HAHHUE IIEHHOCTU TPYAOJIIOOUS, MHTEPEC K Pa3IUYHBIM
chepam mpodeccHOHANBHON ACATENBHOCTH, CBSI3aHHBIM C MaTeMaTUKOM ©  e¢
NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymiedt mnpodeccun u
peanu30BBIBaTh COOCTBEHHBIE J>KM3HEHHBIC TIUIaHBI, TOTOBHOCTh W CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU JKHU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUM MPAKTUYECKHX 3aJa4 MATEeMaTUUYECKOU
HaIlPaBJICHHOCTH;



7) 3K0JI0OTHYeCKOe BOCTINTAHUE:

c(hOPMHUPOBAHHOCTh AKOJOTHUYECKON KYJBTYphI, NMOHUMAHUE BIMSHUS COIMATIBLHO-
HKOHOMMYECKHUX MPOIECCOB Ha COCTOSTHUE TIPUPOTHON M COLUAIBHOM Cpeibl, OCO3HAHUE
r100aJbHOTO XapakTepa »HKOJOTMYECKUX TMpoOJieM, OpHUEHTAIUMsi HAa NPUMEHEHHE
MaTeMaTUYECKUX 3HAHWM JJIs pelieHusl 3a7a4 B O0JacTH OKpYKarollehd Cpelbl,
IUTAHUPOBAHKUE MOCTYNKOB M OLIEHKH MX BO3MOXHBIX IMOCJIEACTBUI AJIA OKpyKarouen
cpenpl,

8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MATEeMaTHYECKON HayKH Kak
cdepsl UeTOBEYECKON AESTEIBHOCTH, ITANOB €€ Pa3BUTUS U 3HAUMMOCTU JIJISl Pa3BUTHS
IMBWIN3ALMK, OBJIAJICHUE S3BIKOM MAaTeMaTUKUM U MaTeMaTHYECKOW KyJIbTYpOM Kak
CPEACTBOM  TMO3HAHUS  MHUpPA, TOTOBHOCTh  OCYIIECTBJISATh  MPOEKTHYIO  H
UCCIIEI0BATENbCKYIO JEATENbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE /1eificTBUS

ba3oBble JJornyeckue 1eicTBUA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKA MAaTEMAaTHICCKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy MOHATUSAMU, (POPMYIHPOBATH OINPEACICHUS TOHITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIMU, OCHOBAHUS JJisi 0000IIEeHNs U
CpaBHEHUS, KpUTEPUH TIPOBOAMMOTO aHAIIN3a,

BOCIIPHHUMATh, (POPMYJIMPOBATH U MPEOOPA30BHIBATH CYKICHUS. YTBEPAUTCIIHHBIC
OTpHUIIATENbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIISITh MAaTeMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U W TPOTHBOPEYHUS B
dakrax, JaHHBIX, HAOJIOJCHUSIX U YTBEPKACHUSIX, MIpeAiaraTh KpUTEPUH J1JIs1 BbISBIICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNH;

JIeNaTh BBIBOJBI C MCTIOJB30BAaHMEM 3aKOHOB JIOTHKH, JACTYKTUBHBIX ¥ WHITYKTHBHBIX
YMO3AKJIFOUYECHUH, YMO3AKIIFOUEHNUN 110 aHAJIOTUH;

POBOJUTh CaMOCTOSITEIBHO  JIOKA3aTENbCTBA MATEMAaTUYECKHX  YTBEPKICHHIM
(mpsiMbIe ¥ OT MPOTHUBHOTO), BBICTPAWUBATh APTryMEHTAIIMIO, TPUBOIUTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIHI,

BBIOMpaTh CIOCO0 pemeHus y4eOHOH 3amaun (CpaBHHMBAaTh HECKOJIBKO BapHUaHTOB
penieHus, BeIONpaTh Hanbosee MOAXOMAIIUNA ¢ YU4ETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KPUTEPHUEB).

Bba3oBble uccienoBarebckue 1eiCTBUS:

UCIIOJIB30BaTh  BOMPOCHI  KaK  HCCIAEAOBATCIIbCKUN  HMHCTPYMEHT  ITO3HAHWS,
dbopMyIMpOBaTh BOMPOCH], (PUKCUPYIOMIME MPOTHUBOpEUHE, MpoOJIeMy, YCTaHABIWBATH
MCKOMOE U JJaHHOE, (OpMHUPOBATH THUIOTE3Y, APTYMEHTUPOBATh CBOIO MO3HUIIMIO0, MHCHHE;



IPOBOJUTh CAaMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, MCCIEAOBAaHUE IO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4ecKoro oO0BbeKTa, SBJIEHMs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMHU, ITPOLIECCAMH;

camMoCTOsITeNNbHO  (popMynHpoBaTh 0000IIEHHMS ¥ BBIBOABI IO  pe3yjibTaTaM
IPOBEAEHHOIO HAOIOACHUS, HCCIEI0BaHUs, OLIEHHWBATH JIOCTOBEPHOCThH IMOJIYYEHHBIX
pE3yJIbTAaTOB, BBIBOAOB U 0000OIIEHUI];

IPOrHO3UPOBATh  BO3MOXKHOE  pa3BUTHE  IIpollecca, a TakKe  BbIABUIATH
MPEANOI0KEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBJISITH 1€(PUIUTHI HHPOPMALIUH, JaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOIIPOC U
JUISl pELICHUs 3a]1a4H;

BbIOMpaTh MH(OpPMAIMI0O W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTHU3UpPOBaTh U HMHTEPIPETUPOBATh WH(GOPMAILMIO DPA3IUYHBIX BHIOB U (HOpM
IIPE/ICTABIICHHUS;

CTPYKTYypUpOBaTh HH(GOpPMALMIO, NPEJICTaBIAThH €€ B pPa3lIMYHBIX (opMax,
WTIOCTPUPOBATh Tpadruecky;

OLICHUBATh HaAEKHOCTh MH(POPMALMHM IO CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCaIbHbIE Y4eOHbIC JeHCTBUS

Oo0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>KICHHS B COOTBETCTBUH C YCIOBUSMU U 1IENISIMU
OOlIeHMsI, SICHO, TOYHO, TPaMOTHO BbIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS II0 XOJy pEUICHUs 3aJadyd, KOMMEHTHPOBAaTh
NOJIYYEHHBIN PE3YNbTAT;

B XOJe OOCYXIEeHHs 3aJaBaThb BOINPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
npobsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MJIEH, HALCJICHHbIE HA MOUCK pEIICHMS,
CONOCTAaBIIATh CBOM CYXACHUS C CYXICHUSAMHM JPYIMX YYacTHHUKOB JHaJora,
0oOHapy>XMBaTh pa3IMYUE U CXOJCTBO IMO3UIIMMI, B KOPPEKTHOU (opme (HOpMyIupoBaTh
pa3HorIacus, CBOU BO3PAXKEHUS;

OPEACTaBIATh PE3YJbTAThl pEUIEHUS 3a7add, DSKCIEPUMEHTA, HCCIEA0BaHMS,
IpOEKTa, CaMOCTOSATENbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
IPE3EHTALUN U OCOOCHHOCTEN ayAUTOPHUH.

PeryjisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a7a4M, BHIOUpaATh CIIOCO0 pEeIIeHus: C YI4ETOM
UMEIOIIUXCS  PEeCYypcOoB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUPOBaTh W
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HMH(OpPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJJIEKT:



BJa/IeTh HaBBIKAMM I[103HABATENIbHOM pe(IeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIUTEIBHBIX MPOLECCOB, HUX PE3yJIbTATOB, BIAJETh CHOCOOaMu
CaMONPOBEPKH, CAMOKOHTPOJIA TMpoIlecca M pe3yJibTaTa pEHIeHUs MaTeMaTHYecKON
3a/1auuy;

IPEIBUAETHh TPYAHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTh IIPH PELICHNUHN 3aJa4H, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAlJEHHBIX
OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEJIW U YCIOBHSIM, OOBSACHATh NPUYUHBI
JOCTUKEHUS WK HEJJOCTUKEHUS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIKUOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEJIbHOCTD.

NOHUMAaTh W HUCMOJIb30BATh MPEUMYLIECTBA KOMaHAHOW U MHAUBUAYAIbHON PabOThI
OpU pPELICEHHH YYEOHBIX 3aJad, MPUHUMATh LEJlb COBMECTHOW JI€ATEIbHOCTH,
IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pacmpeneisiTb BHIBI paloT,
JOrOBapUBaThCs, OOCYX JaTh NpPOLECC U pe3ydbTar paboTbl, 00001aTh MHEHHUS
HECKOJIbKHUX JIIOJICH;

y4acTBOBaTh B TIPYyNNoOBBIX (opmax padoTel (0OCyKAeHUS, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» U HHBIE), BBIIIOIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH CBOU
NEUCTBUS ¢ JPYTMMM WIEHaMU KOMaH/bl, OLEHUBATh KAUECTBO CBOETO BKJIaJa B OOLIMIA
OPOJYKT IO KPUTEPUSM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyyaromuiics HayIuTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMH MOHSTHUSMH CTEPEOMETPUU TPU PEIICHUU
3a/1a4 ¥ MPOBEJICHUY MAaTeMaTUYECKUX PACCYKICHUMH;

e NPHUMEHATH AaKCUOMBI CTEPEOMETPHHM W CICIACTBUS W3 HUX TPU PEHICHUU
TCOMETPUICCKUX 3a7aY;

e KJIacCH(PUIIMPOBATh B3aWUMHOE PACIOJIOKCHHE TPSIMBIX B  IMPOCTPAHCTBE,
TJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B POCTPAHCTRE,

e CBOOOJIHO OIEpPUPOBATh MOHATHIMH, CBSI3AHHBIMU C yrJaMd B TPOCTPAHCTBE!
MEXTy TPSMBIMH B IIPOCTPAHCTBE, MEXKAY IPSIMOM U TNIOCKOCTHIO;

e CBOOOJIHO OTIEpUPOBAThH MOHITHAMH, CBI3aHHBIMHA C MHOTOTPAaHHUKAMH;

e CBOOOJHO pacIio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHUKOB (IIpU3Ma, MHpaMUA,
IIPSIMOYTOJIBHBIH IMapajuieNienuie]], Ky0);

e KJIACCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JIJIS KJIACCU(PUKAIUH,

e CBOOOJIHO OTICPHUPOBATH IMOHATHUSMH, CBI3aHHBIMHA C CEUYEHHEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

e BBIMIOJIHATH TMApPAUICTLHOE, IEHTPATHPHOE W OPTOTOHAIBHOE TPOSKTHPOBAHUC
¢buryp Ha TUIOCKOCTb, BBITIOJIHATHh U300paxkeHus: GUryp Ha TUIOCKOCTH;



e CTPOUTH CEYEHUS MHOTOTPAHHUKOB PA3JIUYHBIMA METOJIaMH, BBITOJIHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BHI CBEPXY,
cOOKY, CHU3Y;

e BBIYHCIATH IUIOMIAIA TOBEPXHOCTEH MHOTOTPAaHHUKOB (ImpHU3Ma, NHPaMHIA),
reOMEeTPUUYECKUX TEJ C IPUMEHEHHEM (HopMyI;

e CBOOOJIHO OMEpUPOBATH MOHATUSIMU: CUMMETPUS B IMPOCTPAHCTBE, LEHTP, OCh U
TUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIIOCKOCTh CAMMETPUH (PUTYPHI,

e CBOOOAHO OMEPUPOBATh TMOHITHSIMH, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ICHCTBUS HaJl BEKTOPAMH;

e pelIaTh 3aJla4yd Ha JI0KA3aTEIbCTBO MAaTEMAaTUYECKUX OTHOIICHUM U HaXO0XJIEHUE
Tr€OMETPUYECKUX  BEIMYMH, TPUMEHSS  HM3BECTHBIE  METOABl MpPU  pEHICHUU
MaTeMaTHYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

e INPUMEHATH  MPOCTEHIIME  MPOrpaMMHBIE  CpEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay,

e U3BJIEKATh, MpPeoOpa3oBBIBATh W  UHTEPOPETHPOBATH  MHGPOPMAIMIO O
POCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, MPEICTaBICHHYI0O Ha 4YepTexax u
pPHUCYHKax;

e TMPUMEHATH MOJIyYECHHBIC 3HAHUS Ha TPAKTUKE. CPaBHUBATh M aHAIU3HPOBATH
peanbHble CUTyallud, NPUMEHSITh U3YUYEHHBIE TMOHATHUS B MPOLECCE MOUCKA PEHIeHUS
MaTeMaTU4Yecku cHOpMyITUPOBAHHONU MPOOIEMBbI, MOJIEIUPOBATh PEAIbHbIE CUTYyallul Ha
A3bIKE TEOMETPUH, HCCIEAOBaTh IMOCTPOEHHbIE MOJAEIM C  HMCIHOJb30BaHUEM
reOMETPUUECKUX MOHATHI U TeopeM, almnapara aareOpsbl, pemarh NpakTUYECKue 3a1a4H,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUECKUX BEIUYUH;

e HMETb MpeACTaBiIeHUs 00 OCHOBHBIX ATamax pa3BUTHS T€OMETPUU KaK COCTaBHOU
yacTu (pyHIaMEHTa Pa3BUTHs TEXHOJIOTHUH.

K koniy 11 kacca oOyvaromuiics HayqYuTCs:

e CBOOOJAHO OMNEpPUPOBATH  MMOHATHUSMH, CBSI3AHHBIMH C  IMJIMHAPUYECKOMH,
KOHUYECKON U ChepruueCcKOil MOBEPXHOCTIIMH, OOBSICHATH CITIOCOOBI MOTYUEHHUS;

e ONEpPUPOBATH TIOHATHSMHU, CBSI3aHHBIMH C TEJaMU BpALICHUS. [TUIUHAPOM,
KOHYCOM, c(hepoii U mapow,

e pacmo3HaBaTh Tella BpamleHus (UWIMHIpP, KOHYC, cdepa M map) U OOBICHATH
CHOCOOBI MOTYUYEHUSI TEJ BPALLCHUS,

e KJIACCU(PUIIMPOBATH B3AUMHOE PACIIOJIOKEHUE C(Hephl U MITOCKOCTH;

e BBIUKCIIATH BETUYHMHBI JIEMEHTOB MHOTOTPAaHHUKOB M TEN BpallleHUs, 0ObEMBI U
IUIOLAAN MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJ BpALIEHUSl, T€OMETPUUYECKUX TEN C
npuMeHeHueEM HopMyT,



e CBOOOJIHO ONEPHPOBATH MOHATUSIMH, CBI3aHHBIMUA C KOMOWHAIIMSMU TEJT BPAILIICHUS
1 MHOTOIPDAaHHMKOB. MHOTOTPaHHHK, BIIMCAHHBIA B chepy M OMMCAHHBIA OKOJIO ChepHl,
cdepa, BiMcaHHass B MHOTOTPAHHUK WIIH TEJIO BPAICHHS;

e BBIYHCIATH COOTHOIIECHUS MEKIY ILIOMIAAIMH IOBEPXHOCTEH U 00BEMaMu
IMOJOOHBIX TEII,

o H300paXKaTh M3ydaeMbie (UTYpHI, BBITOJHATH (BHIHOCHBIC) TJIOCKUE YEPTEKHU U3
PHCYHKOB IPOCTHIX 00BEMHBIX (QHUIYp: BHI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUECHUS TEJ
BPAIICHHS,

e W3BJCKATh, HWHTEPIPETUPOBATH M  MNPEOOPa30BbIBATH  HHPOPMAIMIO O
NPOCTPAHCTBEHHBIX TECOMETPUYCCKUX (UTypax, TMPEACTABICHHYI0 Ha 4YepTexkax u
pPUCYHKaX;

e CBOOOJHO OIEPHPOBATH IMOHATHEM BEKTOP B IPOCTPAHCTBE,;

e BBIMOJIHATH ONCPAIMK HAaJ BEKTOPaMHU;

e 3a/1aBaTh IUNIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;

e pelIaTh TEOMETPUYECKHE 3a7aud Ha BBIYHUCICHHUC YIJIOB MEXIY MPSIMBIMH H
IUTIOCKOCTSAIMH, BBIYHCIIEHHE PACCTOSHHNA OT TOYKH [0 IUIOCKOCTH, B II€JOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPINHATHOTO METO/IA TP PEIICHUH,;

e CBOOOJHO OMEPHPOBATH MOHATHUSAMH, CBSI3aHHBIMH C JABM)KEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JABMKCHUM,

e BBINOJHATh U300pPKEHHUSI MHOTOI'PAHHUKOB M TEJI BPALICHUS MPH MapaljIeIbHOM
nepeHoce, IEHTPAIbHOM CHMMETPHH, 3€PKAIbHON CHMMETPHH, MPH IIOBOPOTE BOKPYT
psSIMO#A, IpeoOpa3oBaHuUs MOA00HS;

e CTPOUTH CEYCHHS MHOTOTPAHHUKOB MW TEJ BpAIICHUSA. CEYCHHS MMJIMHIpPA
(mapasutenbHO U NEPICHANKYIJIIPHO OCH), CeueHus KoHyca (mapajiesibHble OCHOBAaHHIO
IPOXOJAIINE Yepe3 BEPIINHY), CEUCHUS IIapa;

e HCIIOJIb30BAaTh METOJbI MIOCTPOCHHUS CEUCHMIA: METOJ] CIICI0B, METO BHYTPCHHETO
POCKTUPOBAHMUS, METOJI IIEPEHOCA CEKYIICH TIIOCKOCTH;

e JIOKa3bIBaTh FCOMETPUYECKHE YTBEPIKICHHUS;

o TPUMCHITH TeOMeTpHueckue (aKThl I PEIICHUS CTCPEOMETPUYCCKUX 3ajad,
IPEOIararoliiX HECKOIBKO IIaroB pPEIIeHHs, €CIIM yCIOBHMs NMPUMEHEHHUS 3aJaHbl B
SBHOM M HESBHOU (hopme;

e pelIaTh 3aJa4YM Ha JOKA3aTeIbCTBO MAaTEMATHUYCCKUX OTHOIICHHUH W HAXOXKICHHE
reOMETPHUCCKUX BEJIHUUH;

o TPUMECHSTH MPOTPAMMHBIC CPEJICTBA U JICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI
IPU PENIEHUH CTEPEOMETPUIECKHX 3a1aY;

e NIPUMCHSITH IMOJIyYeHHBIC 3HAHUSA HA MPAKTHKE. CPaBHUBATh, aHAIM3MPOBATH H
OILICHUBATh PeabHbIC CUTYAIlUH, IPUMEHATh N3yUYEeHHBIC MOHITHS, TEOPEMBI, CBOMCTBA B
nporecce IMOMCKa  PEIICHUS  MaTeMaThdecku  CHOPMYJTHUPOBAHHON  MPOOJIEMBI,
MOJICJIUPOBATh PEANbHBIC CUTYallMU Ha SI3bIKE F€OMETPUH, MCCICIOBATh MMOCTPOCHHBIC



MOJIENIA C HUCIIOJIb30BAaHUEM T€OMETPUYECKUX TMOHSATHUH M TEopeM, ammapara aireOphl,
peliaTh NPakKTUYECKUE 3a7]a4H, CBSI3aHHbIC C HAXOKIEHUEM T'€OMETPUUYECKUX BEJIIMYMH;

e HMETh MPEJACTaBICHUs] 00 OCHOBHBIX ATalax pPa3BUTHUSI TEOMETPUU KaK COCTABHOM
JacTH (PyH/IaMEHTA Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBouyacon DJIeKTPOHHbBbIE
Ne HaumeHoBaHMepasieioB 1
(undpoBbie)
n/n TEeMIPOrpaMMbl Bcero Kontpoasnbiepaborsl  IIpakTnyecknepadoTsl

o0pa3oBaTebHbIEPeCYPChI

BBenenue B ctepeoMeTpuio 4

[TapamienbHOCTh IPSIMBIX U

. 19 2
TUIOCKOCTEH
HepneH;[HInynﬂpHOCTL OPSIMBIX U 18 1
TJIOCKOCTEH
MHoOTOrpaHHUKH 15 1
Bekrtopsl B mpocTpaHcTBe 8
[ToBTOpEHwUE, 06o6meHI:Ie u 4 1
CUCTeMaTH3allvsl 3HAaHUH
OBILEE KOJIMYECTBO YACOB I10 68 6 0

ITPOTPAMME



11 KJIACC

Ne
n/n

HaI/IMeHOBaHI/IepaZSI[eJIOB H
TEMIIPpOrpaMMbI

AHanuTHYECKaAreoOMeTpHs

[ToBTOpEeHue, 06001IeHNE 1
CHCTEMATH3aIUs 3HAHUHI

OO6bEMMHOTOTpaHHUKA
Tenaspaiuenus

[momaay moBepXHOCTH U
00BEMBI KPYTIIBIX TEJ

JBr>xkeHuUs

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3aLAs 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoanuectBouacos
Bcero KoHTpobHBIEPA0OTHI

15 1

15 1

17 1

24 1

9 1

5 1

17 2

102 8

IIpakTnyecknepadoThHI

DJIEKTPOHHbIE

(uudpoBrie)
oOpa3oBaTeIbHBIEPECYPCHI
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