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IHHOACHUTEJIBHAA 3AIIMCKA

['eomerpus siBseTCS OAHUM M3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHus, TaK Kak
o0ecreynBaeT BO3MOXKHOCTb M3YyYCHHS JAUCLUIUIMH €CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH M MPEAMETOB
IryMaHUTapHOTo 1ukia. [Tockonbky jgoruueckoe MplieHne, GopMUPYyEMOe IPU U3Y4EeHUH 00YYaroIUMHCS
MOHATUMHBIX OCHOB TI'€OMETPHM, IPH JI0KA3aTEIbCTBE TEOPEM U IOCTPOEHMM LIEMOYKH JIOTUYECKUX
YTBEP)KICHUM IpU pelIeHMM TeOMETPUYECKMX 3a/Jad, YMEHHE BBIJBUIaTh M OIpPOBEprarb TUIOTE3bI
HENOCPEACTBEHHO HCIOJB3YIOTCS IpPU PEUIEHMM 33Jad €CTECTBEHHO-HAayyHOro IMKJIa, B YaCTHOCTH
¢bu3nyeckux 3anad.

Lenp ocBoeHust mporpamMmbl yuyeOHOro kypca «l'eomeTpusi» Ha yriayOIEHHOM YpOBHE — Pa3BUTHE
UHMBUJYAJIBHBIX CIIOCOOHOCTEH OO0YydYaroLIMXCs MPH H3YYEHUM TE€OMETPHHM, KaK COCTaBIJISIOIIEH
npeaMeTHoi obnactu «Maremaruka U MH(GOpMaTHKay depe3 odecreueHrne BO3MOKHOCTH MPHOOPETEHUS U
UCIOJb30BaHUs Oojiee IITyOOKMX TIE€OMETPUYECKMX 3HAHUM W JeHCTBUH, CHEU(PHUUHBIX T'€OMETPHM, U
HEOOXOAMMBIX JUIsI YCIEUIHOTO TNPO(EeCcCHOHANBHOTO 00pa3oBaHUs, CBS3aHHOTO C HCIHOJIb30BAHUEM
MaTEeMaTHKH.

[IpyuopuTeTHBIMM 3a7auaMu  Kypca TIE€OMETpPUM Ha YINIYOJEHHOM YPOBHE, DACIIUPSIOIMIMMU U
YCUJIMBAIOIUMU KypC 0a30BOr0 YpOBHS, SIBJISIOTCS:

pacliipeHle NPEACTaBICHUS O TIEOMETPUM KaK YacTH MHUPOBOM KyJIbTypbl U (OpMHUpOBaHME
OCO3HAHMS B3aHMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHupoBaHKE MIPEICTABICHUS O MPOCTPAHCTBEHHBIX (HUTypax KaK O BAKHEUIINX MaTeMaTHYECKUX
MOJIEJIAX, MO3BOJSIONIMX ONMCHIBATh M M3Yy4aTh pa3Hble SBJICHUS OKPYXAlOIIEro MHpa, 3HaHUE
MOHATUIHOTO amnmapara 1o pasaeny «CTepeoMeTpus» yaeOHOTO Kypca reOMEeTpHUH;

¢dbopMHpoBaHHE YMEHMs BIIQJETh OCHOBHBIMHM IOHSATHUSMH O HPOCTPAHCTBEHHBIX (UTrypax M uX
OCHOBHBIMH CBOWCTBaMH, 3HaHUE TEOpPeM, (POPMYII U YMEHHE UX IPUMEHSTh, YMEHHUS TOKa3bIBaTh TEOPEMBI
Y HAXOJUTh HECTaHJAPTHBIE CIIOCOOBI pellIeHHs 3a/1a4;

(dbopMHUpOBaHKE YMEHHUS PACcIO3HABATh HA YEPTEKAaxX, MOJIENISAX U B pEaIbHOM MUPE MHOTOTPAaHHUKH H
TeJa BpalleHUs, KOHCTPYUPOBAaTh F€OMETPUUECKUE MOIENIH;

(dbopMHpOBaHKE TTOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHYECKOTO TIOCTPOCHHSI MaTeMaTHYECKIX TEOpHH,
(dopMHpOBaHKE MOHUMAHUS POJIM AKCUOMATUKH IIPU MIPOBEAECHUH PACCYKICHHIA;

dbopMHupOoBaHHE yMEHHUS BIIAJETh METOJAMH JIOKA3aTeNbCTB M aJTOPUTMOB PEIICHHs, YMEHHUS HX
IIPUMEHSITh, IPOBOJUTD J10KA3aTEIbHBIE PACCYKIACHUS B XOJE PELICHUS CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4
C MPaKTUYECKUM coJepKaHueM, (popMHpOBaHUE MPEACTABICHUS O HEOOXOIMMOCTH JOKa3aTeNIbCTB IPU
O00OCHOBAaHMU MAaTeMaTHYECKUX YTBEPKICHUH U pOJM AaKCHOMAaTUKU B MPOBEACHUM JIEAYKTHBHBIX
pacCyXIEHHUI;

pa3BUTHE U COBEPIICHCTBOBAHWE HHTEJUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH oOydaromuxcs,
MO3HABATEIbHON AKTUBHOCTH, MCCJIEI0BAaTEIIbCKUX YMEHUM, KPUTHUUHOCTH MBIIUIEHUS, HHTEpeca K
U3Y4YEHHIO T€OMETPHH;

¢bopMupoBaHHE (PYHKIMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU: YMEHHS pacro3HaBaTh
MPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEN B peasibHBIX )KU3HEHHBIX CUTYalUsAX
U TpU M3YyYEHUH JAPYTruxX Y4eOHbIX MPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
MOJIETIMPOBAHUS PEAJIBHBIX CUTYallUi, NCCIENOBAHNS IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALIMH ITOJyYEHHBIX
pe3yJIbTaToB.

OCHOBHBIMH COJIepKaTeNbHBIMU JTUHUAMHU yueOHoro kypca «['eomerpusi» B 10—11 kiaccax siBisitoTCs:
«[IpsiMble 1 TIIOCKOCTH B MPOCTPAHCTBE», «MHOrorpaHHUKN», «Tena BpaiieHus», «BeKTopbl 1 KOOpAUHATHI
B IIPOCTPAHCTBEY, «J[BUKEHNUS B IPOCTPAHCTBEN.

CdopmymupoBannoe Bo @I'OC COO tpeboBaHUE «yMETh ONEPUPOBATH TOHITUSIMUY, PEICBAHTHBIMU
reoMeTpuH Ha yriayonéHHoM ypoBHe oOydyenus B 10—11 kimaccaX, OTHOCHUTCSL KO BCEM COJEpXKaTeIbHbIM
JUHUSAM y4eOHOro Kypca, a (opMHpOBaHHE JIOTUYECKHMX YMEHUN pacmpenensercs He TOJBKO II0
COoJIepKaTeNIbHbIM JIMHUSIM, HO M 1o rojxam oOyueHus. ConepkaHue o0Opa3oBaHMs, COOTBETCTBYIOIIEE
MpeIMETHBIM pe3ylbTaTaM ocBoeHus dDenepanbHoi pabodeil mporpaMmbl, paclpeneia€HHbIM IO ToAaM
00y4eHHs, CTPYKTYPUPOBAHO TaKMM 00Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIPOCAM
o0yyaromuecs: oOpalaiich HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBIAJCHHUE T'€OMETPHUUECKUMHU
MOHATUSIMM M HaBbIKAMU  IOCJEAOBATENbHO M  IOCTYNaTelIbHO, C COOJIIOJIEHUEM  MPHUHIIMIIA



IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMs BKJIIOYAaTh B OOLIYI0 CHUCTEMY TI'€OMETPHUECKUX IPEICTaBIICHHI
oOydJaronuxcs, pacuumpsis U yriayossis e€, o0pa3yst IpoyHble MHOKECTBEHHBIC CBSI3H.

[lepexona K U3y4EeHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE ITO3BOJISET:

co3aaTh ycinoBHs Ui nuddepeHuanum o0ydeHus, TOCTPOCHUS HHAUBUAYATbHBIX 00pa30BaTeIbHbIX
nporpamMM, oOOecre4yuTh YriyOJEHHOE H3Y4YEeHHE TEOMETPUH KaK COCTABIAIONICH ydeOHOro mnpeaMera
«MaremaTHuka;

MOJIrOTOBUTh OOYYAIOMIMXCS K MPOAOIDKCHHIO M3YYEHHsI MaTeMaTHKH C Yy4€ToM BbIOOpa Oymyrueit
npodeccuu, obecrieunBas MPeeMCTBEHHOCTh MKy OOLIUM U MPpodeccroHAIbHBIM 00pa30BaHUEM.

Ha u3yuyenne yuebHoro kypca «l'eomerpusi» Ha yriayOnéHHoM ypoBHe oTBoauTcs 204 daca: B 10
kiacce — 102 yaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B HEIeI0).



COJAEPKAHUE OBYYEHUA
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IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHblE MOHATUS cTepeoMeTpun. Touka, npsiMasi, IUIOCKOCTb, IpocTpaHcTBO. Ilonsitue 00
aKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3auMHOE pacnosiokeHue NpsSMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECs, I1apajuIelIbHbIE U
cKkpemuBamomuecss npsMble. IIpusHakm ckpemumBaromuxcs npsambix. [lapamienpHOCTs HpSMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: NApaAJICNIbHBIE IIPSAMBIE B IIPOCTPAHCTBE, NAPAJIEIBHOCTh TPEX INPSMBIX,
napajyieNIbHOCTh MpsAMON M IulockocTu. [lapannenbHoe M LIEHTpanbHOE NPOEKTHPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOHCTBa NapaJIeNbHOIO IMPOEKTUpOBaHMs. M300paxkeHnue ¢uryp B mapaielbHOM
IIPOEKIMH. YINIBI C COHAIpPaBJIEHHBIMM CTOPOHAaMH, Yrojd MEXAYy HpsIMBIMA B IIPOCTPAHCTBE.
[TapannenpbHOCTh IUIOCKOCTEH: MMApaJJIENbHBIE IUJIOCKOCTH, CBOWMCTBA IMApaUIENbHBIX IUIOCKOCTEM.
IIpocreiime npocTpaHCTBEHHbIE (UIYpHl Ha IUIOCKOCTH: TETpajap, Mapajliesienune]l, MOCTPOeHHUE
CCYCHMI.

[lepneHMKyYIAPHOCTD NPSAMOM U INIOCKOCTH: NMEPHEHIUKYIISIPHBIE IIPSMBIE B IIPOCTPAHCTBE, MIPSAMBIE
IapaJuleJIbHbIE U NEPIEHIUKYIPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHIUKYJIIPHOCTH IPSIMON U IUIOCKOCTH,
TeopeMa O NpPsIMOW MEepPHEeHAUKYISIPHOMN MIocKocTH. OpToroHanbHoe npoektupoBanue. [lepneHaukymnsp u
HaKJIOHHBIE: PACCTOSTHUE OT TOUKHU JI0 INIOCKOCTH, PACCTOSIHUE OT IPSAMOM JI0 INIOCKOCTH, MPOEKLUs (GUTYPBHI
Ha IUIOCKOCTb. [leprneHauKyIspHOCTh IUIOCKOCTEH: NPHU3HAK NEPHEHAMKYJIAPHOCTH [BYX IUIOCKOCTEH.
Teopema o TpEX NeprneHAuKyIsIpax.

VYIubl B MPOCTPAHCTBE: YroJl MEXIY NPAMON M IUIOCKOCTBIO, ABYTPAHHBIM YIoOJl, JIMHEWHBIA YIoJl
IBYTPaHHOrO yrila. TpEXrpaHHbI U MHOrOrpaHHble yribl. CBOMCTBA IUVIOCKUX YIJIOB MHOTOIPAHHOIO yIJa.
CBolicTBa IUIOCKMX W JABYIPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHMHYCOB W CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHOrorpaHHUKHU

Bunel MHOrorpaHHUKOB, pa3BEpPTKa MHoOrorpaHHuka. lIpumsma: n-yrosbHas mpusMa, npsMas H
HaKJIOHHas MpU3Mbl, OOKOBas M TOJHas TOBEPXHOCTh Mpu3Mbl. [lapannenenunesn, NPSIMOYTOJbHBIN
napajuleJienunes U ero cBoicrea. Kparuaiimme myTu Ha MOBEpXHOCTH MHOrorpaHHuka. Teopema Oilepa.
[IpoctpanctBennas teopema Ilugaropa. Ilupamuaa: n-yronbHas muUpaMuja, OpaBUIIbHAsS M yCeUEHHAs
nupamuibl. CBoiicTBa pédep M OOKOBBIX IpaHed NpaBWIbHOW mupamujibl. [IpaBuiibHbIE MHOTOIpaHHHMKH:
NpaBUjIbHAs NpU3Ma M IpaBUJIbHAs NUpaMuIa, NpaBWIbHAs TPEYrojbHas NUPaMUAA W NPABWIBHBIN
TeTpa’ip, kKyo. IlpeacraBiaenne o mpaBUIbHBIX MHOTOIPAaHHUKAX: OKTAd/IP, AOAEKAdP U UKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yrisl. [lmomaas OGokoBoi
MOBEPXHOCTU U TOJHOW IOBEPXHOCTH MPSIMOM MNPU3MBI, IUIOLIA/[b OCHOBaHWH, Teopema O OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [Tnomans 60Kk0oBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON MUPAMUIBL,
Teopema O IJIOLAAU YCEUEHHON TUPaMU/Ibl.

CumMMeTpHsi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUU MPAaBUIBHBIX MHOTOIpaHHUKOB. CUMMETpUs B
[IPaBUJILHOM MHOTOIPDAaHHHKE: CUMMETPHS NapalljIeenuea, CAMMETPUS IPABUIIBHBIX IIPU3M, CUMMETPUS
MIPaBUJILHON TUPAMUIBI.

BexkTopbl M KOOPAUHATEI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJEBOI'O BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABIICHHbIE U IIPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JIeHCTBHSA C BEKTOpAaMH: CJIOKEHHE M BBIYMTAHUE BEKTOPOB, CYMMa HECKOJBKHMX BEKTOPOB, YMHOYKEHUE
BEeKTOpa Ha uuncio. CBOMCTBa CI0XKEHUS BEKTOpOB. CBONMCTBA YMHOXKEHHUS BeKTOpa Ha uucio. Ilonsrtue
KOMIUTaHapHbIe BEKTOpHL. [Ipu3Hak komiianapHocTH TpEX BeKTOpoB. [IpaBuio napammenenunena. Teopema
O pa3JIOKEHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsmMoyrosibHas cucrema KOOpAMHAT B
npoctpancTBe. KoopauHaTel BekTopa. CBs3b MEXKIy KOOPJAMHATAMH BEKTOpPA U KOOPAMHATAMU TOYEK. YTOII
Mexny BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
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Tena Bpamenus

[loHATHS: UMIMHApPUYECKAs MMOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, chepuueckas MOBEPXHOCTH,
oOpasyromue rnopepxHoctel. Tena BpaleHUs: LUIMHIP, KOHYC, YCeUEHHBIN KOHYcC, cdepa, map. Bzanmuoe
pacrionios)keHue chepbl M IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe. VM3o0paskeHne Ten BpalieHHs Ha
iockoctu. Pa3Béprka nununapa u konyca. Cummerpust cepsl U mapa.

O06béM. OcHOBHBIE cBOICTBA 00BEMOB Ten. Teopema 00 00bEMe PSIMOYTOJIBHOTO Tapajlieeuie/a
u cnencteus u3 He€. O0BEM NpsAMON M HAKIIOHHOW MPU3MBI, LWIMHPA, TUPpaMuabl U KoHyca. O0BEM 1mapa
U I1apOBOI0 CEIMEHTA.

KomOunHanuu Ten BpalieHuss ¥ MHOIOrpaHHUKOB. [Ipu3ma, BucaHHas B LMJIMHJP, ONMUCAHHAS OKOJIO
mwmHapa. Ilepeceuenne cdepsl u mapa ¢ miockocthio. Kacanue mapa u cdepsl miockocTsio. [lonstue
MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHONH B MHOTOTPAHHUK WJIM TEJIO BPALCHHUS.

[Inomans NoBepXHOCTH LMIMHAPA, KOHYCa, IIomaab cdepsl u e€ yacteil. [logobue B nmpocTpaHcTBe.
OtHomenne 00bEMOB, MIIOLIaIeH TOBEpXHOCTEH OJ00HBIX (uryp. [IpeobpazoBanue mog00us, TOMOTETHS.
Pemienue 3a1a4 Ha MIIOCKOCTH € MCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[locTpoeHue ceyeHHI MHOIOIPAaHHUKOB M TE€J BpPALLEHUS: CEUYEHUs LMIUHApa (TapaieIbHO U
NEPIEHIUKYIIIPHO OCH), CEUeHHUs] KOHyca (MapaulejbHble OCHOBAHUIO U INPOXOJSIIUE Yepe3 BEpLIUHY),
CEUEHUs 11apa, METO/IbI TIOCTPOEHUSI CEUEHUM: METOJ1 CJIE/I0B, METO/l BHYTPEHHETO IPOEKTUPOBAHUS, METO]T
[IEPEeHOCca CEKYIIEeH TIOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropsl B npoctpancTBe. Onepauuu Haja BeKTopamu. BekTopHOoe yMHOXeHHE BEKTOpoB. CBoiicTBa
BEKTOPHOIO0 yMHO)XeHHUd. [IpsiMoyrosibHas cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BEKTOpa.
Paznoxenue BexTopa 1o 6aszucy. KoopJMuHaTHO-BEKTOPHBINH METO/ IIPU PELIEHUH T€OMETPUUYECKHX 3a/1a4.

JIBHKeHUs B IPOCTPAHCTBE

JBwxenust mnpoctpaHcTBa. OrtoOpaxeHus. J[BukeHus u paBeHCTBO ¢uryp. OOume cBoiicTBa
JBIKEHUW. BUbl IBUKEHUI: MapajuleIbHbI NIEPEHOC, UEHTPAIbHAS CUMMETPUS, 3€pKaJIbHAsT CUMMETPHSI,
MOBOPOT BOKPYT mpsimoii. [IpeobpazoBanus nonodus. [Ipsimas u chepa Diinepa.



INTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA YYEBHOI'O KYPCA «T'EOMETPHS»
(YI'IYBJIEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHcKoe BOCIUTAHMe:

c(OPMHPOBAHHOCTH TPAKAAHCKON MO3UINN 00YYAIOUIETOCs KaK aKTHBHOI'O M OTBETCTBEHHOTO WJICHA
poccuiickoro oOuecTBa, MpeICTaBIeHUE O MaTeMaTHMYECKHMX OCHOBAaX (DYHKIMOHUPOBAHMS DPA3IUYHBIX
CTPYKTYp, SBICHHH, TPOLEAYp TPaKIAaHCKOro ooOmiectBa (BBIOOPHI, OMPOCHl M JPYroe), yMeHHe
B3aUMO/IEHICTBOBATh C COLMAIbHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMAMHU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOE BOCIIUTAHNE:

C(OPMHUPOBAHHOCTb POCCUHCKON TIpa)KAaHCKOM MIACHTUYHOCTH, YBAXEHHMS K MPOLUIOMY M
HACTOSIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSIM POCCUICKUX MAaTEMaTHKOB
U POCCUHCKOM MaTeMaTUUECKOM LIKOJIbI, MCIIOJIb30BAaHUE ITUX JIOCTUIKEHUHN B IPYTUX HAayKaX, TEXHOJIOTUSX,
cdepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIHTAHNE:

OCO3HAHHE [JyXOBHBIX IIEHHOCTEH POCCUNCKOrO Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOI'O
CO3HaHUS, 3TUYECKOIO IOBEJCHMS, CBA3aHHOIO C IMPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHMH HAyKu U
JESTeTBHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOWYMBOTO OYIyILEro;

4) acTeTHYecKoe BOCIIUTAHNE:

ACTETUYECKOE OTHOMICHUE K MUPY, BKIIFOYAst SCTETUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3ajay, pEUIeHUH, PACCyXAECHUH, BOCHPUMMYMBOCTH K MAaTEMaTHUYECKUM AacleKTaM pa3IM4yHbIX BHJIOB
HCKYCCTBA;

5) ¢pusnueckoe BoCIUTAHHE:

c(OPMHPOBAHHOCTh YMEHHS NPUMEHITh MaTeMaTH4YecKHe 3HAHHMs B HMHTEpecax 3I0pOBOTO |
Oe3omacHOro o0Opa3a JKHM3HH, OTBETCTBEHHOE OTHOLIEHME K CBOEMY 3/I0pOBbIO (310pOBOE IHMTaHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATUA W OTIbIXa, peryisipHas (u3nueckas aKTUBHOCTbB), (U3NYECKOE
COBEPILLIEHCTBOBAHME MTPU 3aHATHUIX CIIOPTUBHO-0310POBUTEIBHOMN 1€ATEIIHOCTBIO;

6) Tpy/0BO€ BOCIMTAHHE:

TOTOBHOCTh K TpYyJy, OCO3HaHME IIEHHOCTU TPYJOIIOOUs, HMHTEpPEeC K pas3IuuHbIM cdepam
poeCCHOHATTFHON JESITEeIbHOCTH, CBS3aHHBIM C MAaTEeMAaTUKON M €€ MPHIIOKEHUSMHU, YMEHHE COBEpIIATh
OCO3HaHHBIN BbIOOp Oynymiel npodeccuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TUIaHbI, TOTOBHOCTD
U CIIOCOOHOCTh K MaTeMaTH4ecKOMy OOpa30BaHUIO M CaMOOOpPa30BaHWIO Ha IMPOTSHKEHWH BCEH JKU3HH,
TOTOBHOCTb K aKTUBHOMY YYacCTHIO B PELICHUH NPAKTUYECKUX 33/1a4 MaTeMaTUYeCKON HaIlPaBI€HHOCTH;

7) KOJIOTHYECKOEe BOCIIUTAHME:

C(OPMHPOBAHHOCTh HKOJOTMUYECKOW KYJIbTYpbl, MOHMMAHUE BIUSHHUS COLMAIBHO-?KOHOMHYECKUX
MPOIIECCOB HA COCTOSHUE TMPHPOJHOW W CONMAIBHON Cpelbl, OCO3HAHME TJI00AJBHOTO XapakTepa
HKOJIOTUYECKUX TMpOoOJIeM, OPHEHTAIMsl Ha MPUMEHEHHEe MaTeMaTH4eCKUX 3HAHWH JUIs peleHHs 3a1ad B
00JIaCTH OKpY’KaloUlel Cpeibl, TUIAHWPOBAHHE MOCTYMKOB M OLEHKH HMX BO3MOXKHBIX ITOCIIEJACTBUHN LIS
OKpYy>KaroIel cpeabl;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU M
OOIIECTBEHHOH MPAKTHKH, MIOHUMAaHUE MAaTEeMaTHYEeCKON HAayKH Kak cephl UelmoBEUeCKOi IesTeTbHOCTH,
9TarnoB €€ pa3BUTHS W 3HAYMMOCTH JJIS Pa3BUTHUS IMBUIM3AIMM, OBJIAJCHHE S3BIKOM MAaTEeMAaTUKU H
MaTeMaTHYeCKOW KyJIbTYpPOH KaK CPEICTBOM MO3HAHHS MHPA, TOTOBHOCTH OCYIICCTBISATH NMPOCKTHYIO U
UCCIIEI0BATENBCKYIO e TEIbHOCTh MHUBHUIYaIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATBI



ITo3naBaTenbHBIC YHHBePCAJbHbIC YUeOHbIE NelCTBUS

ba3oBble Jlornueckue AeicTBHA:

BBISIBIISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB, IMOHSITHH,
OTHOIICHUH MEXIy MOHATUSAMH, (POpPMYIHPOBATH OINpPEAETCHHs MOHATHI, YyCTaHAaBIMBATh CYHICCTBEHHBIN
MPU3HAK KJIacCU(PUKALIUU, OCHOBAHUS JIsE 0000IIEHNS M CPABHEHUS, KPUTEPUH MPOBOAUMOTO aHAIIN3A;

BOCIPUHUMATH, (HOPMYJIHPOBATh U IPEOOPA3OBHIBATh CYKIEHUS: YTBEpIUTEIbHbIE U OTPUIATENIbHBIE,
€IMHUYHBIC, YaCTHBIC U O0IINE, YCIOBHEIC,

BBISIBJISITh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeurs B (haKkTax, JAHHBIX,
HAOJIOACHUAX U YTBEPKACHUSAX, IPEJIaraTh KPUTEPUH JIJIs BBISIBJICHUS 3aKOHOMEPHOCTEH 1 TPOTUBOPEUNH;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U UHAYKTUBHBIX YMO3AaKIIOUEHUH,
YMO3aKIIFOUEHUH 110 aHAJIOTUU;

MIPOBOAUTH CAMOCTOSITEJIBHO JIOKa3aTeIbCTBA MAaTEMaTHYECKHX YTBEPXKAEGHUU (MpsMble U OT
MPOTHBHOTO), BBICTPAWBATh ApPryMEHTALMIO, NPUBOJIUTH IMPUMEPHl U KOHTPIPUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpPATh crIOco0 perieHus yueOHo 3a1a4un (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEIICHUS, BHIOMPAThH
HauboJee MOAXOAAIIUN C YIETOM CaMOCTOATEIbHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckme 1eCTBUS

HCIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEIbLCKUNA MHCTPYMEHT MO3HaHUs, (pOpMyIHpoBaTh BOIPOCHL,
¢buKcupyomue TpoTHBOPEYHEe, MPoOJIeMy, YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHCHHE;

IIPOBOAUTH CaMOCTOSITEIbHO CIUIAHMPOBAHHBIA HKCHEPUMEHT, HUCCIIEJOBAHUE I10 YCTAaHOBJIEHUIO
OCOOCHHOCTEH MaTeMaTU4YecKOro OOBEKTa, SBJICHHs, IPOILECCa, BBIIBICHUIO 3aBHUCUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMoCTOSITeNbHO  (hopMyNnupoBaTh OOOOIIEHUS Y BBIBOJABI IO pe3ylbTaTaM MPOBEIEHHOTO
HAOJIOACHUS, WCCIEOBAaHUS, OIICHWBATh JIOCTOBEPHOCTh IIOJIYYEHHBIX pPE3YJIbTAaTOB, BBIBOJAOB H
000011IeHMI;

[IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IpOLEcCa, a TaKK€ BBIABUTATb IPEAINOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTHI UH(DOPMALIUY, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HA BOMPOC M JI PELICHUS
3a/1a4y;

BbIOMpPaTh MH(OPMAIMIO U3 MCTOYHHUKOB PA3IMYHBIX THIIOB, aHAIW3UPOBATh, CUCTEMATHU3UPOBATh U
MHTEPIPETUPOBATH MHPOPMALIMIO PA3IMYHBIX BUJIOB U (DOPM NpeacTaBICHUS;

CTPYKTYpUpOBaTh HH(MOpMAIMIO, NPEACTaBIATh €€ B pPAa3NUYHBIX (opMax, HIUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENEHO C(OPMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHukaTHBHBIE YHHBepcaibHble YueOHbIe JelicTBUS

OO6uenne:

BOCIIPUHUMATH U (HOPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU U IIENIIMU OOILIEHUS, SICHO,
TOYHO, 'PaMOTHO BBIpAXaThb CBOIO TOYKY 3PCHHUA B YCTHBIX U IMMCbMCHHBIX TCKCTAX, AaBAaTb IMOACHCHUA I10
XOJy pelleHus 3aaui, KOMMEHTHPOBATh MMOTYYCHHBIN pPe3ylbTar;

B XO7ie OOCYXXJIEHMsI 3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TE€MbI, MPOOJIEMBI, periaeMoit
3aJlauM, BHICKA3bIBATh WJICH, HAIIEJICHHBIC Ha TIOUCK PEIICHHUS, COTIOCTABIATh CBOU CYKIEHUS C CYXKACHUSIMHU
JIPYTUX YYacTHUKOB JHaliora, OOHApy)XMBaTh pa3jiMude M CXOJICTBO IO3MLUN, B KOPpPEKTHOU ¢dopme
(bopMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUS;

MMpeaACTaBIATH PE3YIbTATHI pemicHuA 3aJa4u, OKCIICPUMCEHTA, HUCCJIe10OBaHUs, IIpOCKTa,
CaMOCTOSITENTLHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YY€TOM 3a7ad MPE3CHTAllMd W OCOOEHHOCTEeH
ayTUTOPHH.

PeryisiTuBHbIE YHHBepPCAJbHbIE yUeOHbIe JIeiicTBUS
Camoopranu3anusi:



COCTABIISATh IUIAH, aJTOPUTM pEIIEeHUs 33aJa4H, BHIOMPATh CIOCOO pEeHIeHHs C YyYETOM HMMEIOLIHXCS
pPECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh W KOPPEKTUPOBATh BAPHAHTHI PEUICHUU C
yu€TOM HOBOM HH(pOpPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BJIAJIETh HAaBbIKAMH I103HABATEIbHON peduieKCcHu Kak OCO3HAHMS COBEPINAEMBIX JEHCTBUH U
MBICJTHUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS TpoIiecca
U pe3ysbTaTa peluieHruss MaTeMaTHUECKOW 3a/1auu;

MPEIBUICTh TPYIHOCTH, KOTOPBIE MOTYT BOSHHKHYTH IPH PEIICHUH 3a/1a4H, BHOCUTh KOPPEKTUBHI B
JESTEeTBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BBIABICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJbTaTa IEIA WU YCIOBHSIM, OOBSCHATH NMPUYHMHBI JTOCTHKCHUS WIH
HEIOCTHKEHHS PE3YJIbTATOB JCSITEIBHOCTH, HAXOJUTH OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSITeIbHOCTD:

MOHMMATh M HCIOJBb30BATH MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAJIbHOW pabOTHI MPH pEHIeHUU
yUeOHBIX 3aja4, MPUHUMATH IIeJIb COBMECTHOW JACATENBHOCTH, IUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOM
paboThI, pacnpeneNaTh BUABI paboT, JOTOBAPUBATELCS, 00CYKIATh MPOIIECC U Pe3yibTaT padoThl, 00001IaTh
MHEHHSI HECKOJIbKUX JIFOJICH;

y4acTBOBATh B TPYIIOBBIX (popmax paboThl (00CYXKICHUS, OOMEH MHEHHH, «MO3TOBBIE IITYPMBD» U
WHBIC), BBIIIOJIHATH CBOKO YacTh pabOTHl U KOOPIUHHPOBATH CBOU JEHCTBUS C APYTMMH YJICHAMU KOMaH]IbI,
OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIHMIA MPOAYKT MO KPUTEPHSIM, CPOPMYINPOBAHHBIM YIaCTHUKAMHU
B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATbBI

K konmy 10 kiacca o0ydaronuiics HAyIuTCs:

e CBOOOJIHO OINEPUPOBATH OCHOBHBIMH IMOHATUSIMHU CTEPEOMETPUH TIPU PEUICHUU 3a7a4 U MPOBEICHUN
MaTEeMaTHYECKUX PACCYKICHUM;

e TPUMEHSATH AKCHOMBI CTEPEOMETPHUU U CJICJICTBUS U3 HUX MPU PEIICHUH T€OMETPHUUECKUX 3a7a4;

e KiaccuuuUpOBaTH B3aUMHOE PpACIOJIOKEHHWE TMPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHITHSIMH, CBS3aHHBIMU C yIrIaMH B MPOCTPAHCTBE: MEXAY MPSIMBIMHU B
MIPOCTPAHCTBE, MEKIY MPSMOUN U TIIIOCKOCTHIO;

e CcBOOOJIHO OMEPUPOBATH MOHSATHUSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;

e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHHUKOB (TIpU3Ma, MUPAMHIA, MPSIMOYTOJIbHBIN
napasienenunesn, Kyo);

e KJaccU(UIIMPOBATH MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHMS JIJIsl KJlaccuukanuu;

e CBOOOJIHO OMEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C CEYEHUEM MHOTOTPAaHHUKOB TIOCKOCTHIO;

e  BBHINOJIHATH MapajlyIeNIbHOE, IIEHTPATHHOE M OPTOTOHAIBHOE MPOEKTUPOBAaHUE (PUTYP Ha TUIOCKOCTD,
BBITIONHSATH H300pakeHus (PUryp Ha MIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAMH, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEeXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYD: BHJ CBEPXY, COOKY, CHU3Y;

e  BBIYHCIATH IJIONIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma, MUPAMKJIA), TEOMETPUUECKUX Tl C
npuMeHeHueM Gpopmyi;

e CBOOOJIHO OINEPUPOBATH TOHATHUSMHU: CHMMETPUS B MPOCTPAHCTBE, ILEHTP, OCh M TUIOCKOCTb
CUMMETPHH, IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (DUTYPHI;

e CBOOOJHO OMEPUPOBATH TMOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H KOOpAMHATaM B
MIPOCTPAHCTBE;

e  BBIIOJIHATH IEUCTBUS HaJ BEKTOPAMH;

e pemaTrh 3a7a4d Ha J0KAa3aTeIhCTBO MATEMATHUYECKUX OTHOIIEHWH M HAXOXKICHUE TeOMETPHUECKHUX
BEJIMYUH, MPUMEHSS U3BECTHBbIE METOJbl IMPHU PEIICHHMH MaTeMaTUYeCKUX 3a7ad MOBBIIIEHHOTO U
BBICOKOTO YPOBHS CIIO)KHOCTH;

e TIPUMEHATH NPOCTEHIINE TPOrPAMMHBIE CPEJICTBA U PJEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU
pelIeHN CTEPEOMETPUIECKUX 3a/1aY;



U3BIICKaTh, MPeoOpa3oBBIBATH M HMHTEPIPETUPOBATH HMH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MpeACTaBICHHYIO Ha YEPTEKaX U PUCYHKAX;

IIPUMEHSTH MOJYYEHHbIE 3HAHUS HAa NPAKTUKE: CPAaBHMBATh M aHAJIU3UPOBATh PEANIbHBIE CUTYAlLlUH,
MIPUMEHSTh U3yUYEHHBIEC TIOHATHS B MIPOLIECCE MOMCKA PEIIEHUsI MaTeMaTH4YeCKH chOpMYyINPOBAHHON
poOJIEMBI, MOJICIMPOBATh peallbHbIE CUTYAIlMH Ha S3bIKE TEOMETPUHU, UCCIIEAOBATh MOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAHMEM TE€OMETPUYECKUX IOHSATHI M TeopeMm, ammapara anredpbl, peliaTh
[IPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXO0KJIEHUEM I€OMETPUYECKUX BEIUUNH;

UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUM KaK COCTaBHOM 4acTu
¢byHIamMeHTa pa3BUTHS TEXHOJIOTUH.

K konity 11 kjacca o0ydarmuiicss HAy4YNUTCS:

CBOOOJHO ONEpUPOBATh MOHATUSMH, CBSI3aHHBIMH C LIMIMHIPUYECKON, KOHUYECKON U ChepruuecKoit
MIOBEPXHOCTSAMHU, OOBSACHATH CIIOCOOBI ITOJTyYSHMUS;

ONEpPUPOBATh MOHATHSIMHM, CBA3aHHBIMU C TEJaMM BpAIEHHs: IMIHMHIPOM, KOHYCOM, chepoil u
LIapOM;

pacrio3HaBaTh Tejia BpalleHus (UMIMHIpP, KOHYC, cdepa U map) U OOBSICHATH CIIOCOOBI MOTYYCHHUS
TeJ BpalleHMs,;

KJ1accu(UIMpPOBATh B3aMMHOE PACIIONOKEHHE CPEPhI U TUIOCKOCTH;

BBIUUCIIATh BEJIWYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M Tel BpalleHus, OO0BbEMBI M IUIOLIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB H TEJI BPALICHUS, TEOMETPUUYECKHX TeJl C IPUMEHEHHEM (HOpPMYIT;
CBOOOJHO OIEpUPOBaTH IOHATUSAMH, CBSI3aHHBIMH C KOMOMHALMSAMHM TeJ BpALICHUS H
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cdepy M ONMUCAHHBIA OKOJIO cdepsl, cdepa,
BIIMCaHHAsl B MHOT'OI'PaHHUK WJIM TEJIO BPaIllCHMUS;

BBIYUCIIATH COOTHOIICHHUS MEXTy TUIOIIASIMHA MTOBEPXHOCTEH M 00bEMaMU TIOJJOOHBIX TEIT;
n300pakaTh U3yyaeMble (PUTYpHl, BBIIOIHATH (BBIHOCHBIE) IIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (HUTYpP: BH] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPAILICHHS,

U3BJICKaTh, MHTEPIPETUPOBaTb M  IPeoOpa3oBbIBATh HMHPOPMALUIO O IMPOCTPAHCTBEHHBIX
reoOMeTPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YePTeKaX U pUCYHKAX;

CBOOO/THO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIlH HA/l BEKTOPAMH,

3aJaBaTh IJIOCKOCTh YPAaBHEHUEM B IEKapTOBOM cHCTEME KOOpPAMHAT;

pemaTh TeOMETpUYECKHe 3aJadyd Ha BBIUYMCICHHE YTJIOB MEXAY TPSMBIMH M IUIOCKOCTSIMH,
BBIUMCIIEHUE PACCTOSHUH OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha MpPHUMEHEHHE BEKTOpPHO-
KOOPJMHATHOTO METO/Ia TP PEIICHNUH;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMHM, CBSI3aHHBIMH C JBM)KEHHEM B MPOCTPAHCTBE, 3HATh CBOMCTBA
JIBIKEHH;

BBIMOJIHATE M300paKEHHWsT MHOTOI'PAaHHMKOB W Tell BpAIleHUs NpU HapaljieIbHOM MEepeHoce,
LEHTPAIbHOM CUMMETPUHM, 3€pKAIBHOM CHMMETPHUH, IIpU IIOBOPOTE€  BOKPYI  IIPSIMOW,
npeoOpa3oBaHus MOA00HUS;

CTPOWUTH CEYEHHST MHOTOTPAHHUKOB W T BpAIICHUS: CEYCHUs IMIUHApa (TMapayulebHO |
NEPIEHANKYIIIPHO OCH), CEUeHHMs KoHyca (MapajuleibHble OCHOBAaHMIO M MPOXOJAIIME dYepe3
BEpILNHY), CEYECHHUS 11apa;

UCIOJIb30BATh METO/IbI IIOCTPOEHUS CEYEHUI: METO/] CJIEeJI0B, METO/I BHYTPEHHETO MPOSKTUPOBAHNS,
METO/T IEpeHOCca CeKYIIeH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TeOMETPHUYECKHEe (aKThl Ui PEIICHHsT CTePEOMETPHUECKUX 3a/ad, MPeaIoiararoiimx
HECKOJIbKO LI1aroB pelIeHHs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HESABHOM (hopme;

pemarh 3a7a4i Ha J0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHWH M HAXOXKICHHUE T€OMETPHUECKUX
BEJIMYHH;

MPUMEHSTh TPOTPAMMHBIC CPEIICTBA U DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TPH PEUICHUN
CTEPEOMETPUUECKUX 3a]1ay;

MPUMEHSTH TIOJTYYCHHBIC 3HAHUS HA TPAKTHKE: CPABHUBATH, aHATM3UPOBATh U OIICHUBATh PeabHbIC
CUTyallud, TIPUMEHITh W3Y4YEHHBIE IMOHSITHS, TEOPEMBI, CBOMCTBAa B IpOLECCE IMOHMCKA PpEIICHUS



MaTeMaTHYeCKu Cc(HOpMYTUPOBAHHON NPOOIEMBI, MOJECTUPOBATh pPEANbHBIE CUTYallMHd Ha SI3bIKE
TE€OMETPHUH, HMCCIEN0BAaTh IOCTPOCHHBIE MOJAEIN C MCIIOJIB30BAHMEM T'€OMETPUYECKUX TOHATUN U
TEOpeM, ammapara aireOpbl, pemiarb MPaKTHYECKUE 3a/Jadyd, CBSA3aHHBIE C HaXOXKICHHEM
TE€OMETPUYECKUX BEJIMYUH;

UMETh TPEJACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM KaK COCTaBHOM YacTH
¢dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne || HaumMeHoBaHuUe pa3/esoB U ‘ KosinyecTBo yacoB ‘ JJIEKTPOHHBIE
n/n TeM NPOrpaMMbl Bcero| KoHTpoJibHBIE (uudpoBrle)
paboThl o6pa3oBaTe/ibHblE
pecypchl
‘1 HBBe,quHe B CTEPEOMETPHUIO H 23 H H H[[]]
2 || BsauMHOe pacroJiokeHue 6 [[1]
NpSAMbBIX B IPOCTPAHCTBE
3 |[lapaniesbHOCTb NPAMBIX U 8 [[1]
IJIOCKOCTEN B IPOCTPAHCTBE
4  |[lepneHAUKYJISAPHOCTD 25 [[11
NpPSMbBIX U IIJIOCKOCTEN B
IPOCTPAHCTBE
‘5 HYI".HbI U pacCTOSAHUS H 16 H 1 H H[[]]
‘6 ”MHOI‘OI‘paHHI/IKI/I H 7 H 1 H H[[]]
‘7 ”BeKTOpr B IPOCTPaHCTBE H 12 H H H[[]]
8 |lloBTOpeHHUEe, 0606IIEHHE U 5 2 [[]
cUCcTeMaTHu3alus 3HaHUH
‘ﬂ06aBI/ITb CTPOKY
OBIIEE KOJIMYECTBO YACOBIIO || 102 6
[TPOTPAMME

11 KJIACC
Ne HauMeHOBaHue pa3ziesioB U TeM ‘ KosinuecTBo 4acoB ‘ JseKTpoHHBIE (IUPPOBLIE)
n/m MpOrpaMMbl Bcero|| KoHTpoibHbIe I 006pa3oBaTesIbHbIE PeCYpPChl
paboThl I
‘1 HAHaJII/ITI/I‘{eCKaH reoMeTpus H 15 H 1 ‘m[[]]
2 [loBTOpeHuE, 060061eHHE U 15 1 [
CUCTeMaTH3alMs 3SHAHU U I
‘3 HOG'béM MHOTrOIpaHHHUKa H 17 H 1 ‘HI[[]]
4 |ITena Bpamenus | 24 || 1 ‘[H[[]]
5 [l1oma u MOBEPXHOCTH U 00 bEMBI 9 1 [
KPYTJIBIX TeJI I
‘6 Hl[BmKeHI/IH H 5 H 1 ‘m[[]]
7 [ToBTOpEHME, 0600IIEHHE U 17 2 [[1]
cUcTeMaTH3alys 3HaHUH
‘,ﬂ06aBI/ITb CTPOKY
OBLIEE KOJIMYECTBO YACOB I10 102 8
[TPOTPAMME
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