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INOACHUTEJIbBHAS 3AIINCKA

['eomeTpus sBIsETCA OHUM M3 0A30BBIX KYPCOB Ha YPOBHE CpeHEro o01iero o0pa3oBaHus, Tak
Kak 00ecreynBaeT BO3MOXKHOCTb M3Y4EHHUS IUCLUIUIMH €CTECTBEHHO-HAyYHOH HAIIPAaBICHHOCTH M
PeIMETOB TYMaHUTApHOTO UKJIA. [I0CKOIBKY JOTHUECKOe MBIIUIEHUE, (OpPMUPYEMOE MTPHU U3YIEHU U
00y4aroIUMUCS MOHATUHHBIX OCHOB T€OMETPUH, NIPH J10KA3aTEIbCTBE TEOPEM U MOCTPOCHUH LIETIOYKH
JIOTUYECKUX YTBEP)KIECHUN MPU PELIEHUH F€OMETPUUECKUX 3a7a4y, YMEHHUE BBIIBUIATH U OIPOBEPIaTh
TUIIOTE3bl HEMOCPEJICTBEHHO HCIOJb3YIOTCS IPHU PELICHUH 3a]ad €CTECTBEHHO-HAyYHOro ILMKJA, B
YaCTHOCTH (PU3MUECKUX 3a7ad.

Ilenb ocBOEHUS IPOrpaMMbl yueOHOTo Kypea «I'eomeTpusi» Ha yriryOJaEéHHOM ypOBHE — pa3BUTHE
WH/IMBUYAJIbHBIX CIIOCOOHOCTEH OOYdYaroUIMXCS TPU H3YYEHHUH TEOMETPUH, KaK COCTaBIISAIOLICH
npeaMeTHo  obmactu  «Marematuka M MH(QOpPMaTHKa» uepe3 oOeclneyeHHe BO3MOKHOCTH
nproOpeTeHNs U UCTIOIBb30BaHuUs 0oee rTyOOKHUX TeOMETPUIECKUX 3HAHUH U ACUCTBUI, CIeU(pUIHBIX
reOMETPUH, U HEOOXOAUMBIX ISl YCHELIHOIo IpO(QEeCCHOHATIBHOIO O0pa30BaHMs, CBA3aHHOIO C
HCII0JIb30BaHUEM MAaTEMAaTUKH.

[TpropuTeTHBIMU 3aa4aMy Kypca T€OMETpHM Ha YIiyOJIEHHOM YpPOBHE, PaCIIMPSIOUIMMU U
YCUJIMBAIOIIMMU Kypc 6a30BOr0 ypOBHS, SIBJISIOTCS:

pacuMpeHue MpeiCTaBlIeHUs] O TeOMETPUU KaK 4acTH MHUPOBOW KyNbTyphl U (OpMHUpOBaHHE
OCO3HAHHUS B3aMMOCBSA3M T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dopMHpoBaHHE TPEACTaBIEHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O BakHEHIIUX
MaTeMaTUYECKUX MOJEISAX, MO3BOJISIIOIIMX ONUCBHIBATH U U3y4yaTh pa3HbI€ SIBJICHUS OKPY’KAIOLIEro
MHpa, 3HaHWE TOHATUHHOTO anmnapata no paszaeiy «CrepeoMeTpus» ydeOHOro Kypca reoMeTpuu;

(opMUpOBaHNHE YMEHHUSI BIAJIETh OCHOBHBIMU IOHSATUSIMU O NPOCTPAHCTBEHHBIX (PUIYpax U UX
OCHOBHBIMHM CBOMCTBaMHM, 3HaHHE TeopeM, (pOopMysl W yMEHUE MX HNPUMEHSATh, YMEHUs JOKa3bIBaTh
TEOpPEMbI 1 HaXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHHUS 3a/1ay;

dopMHpoBaHHE YMEHMsS paclo3HaBaTb Ha 4YepTekax, MOJENAX U B PpEaIbHOM MHpE
MHOTOTPaHHUKH U TeJla BPaleHHsI, KOHCTPYHUPOBAaTh T€OMETPUUYECKUE MOJIEIIN;

(dopMHpoBaHHE TOHUMAaHHUS BO3MOXKHOCTH AKCHMOMAaTHYECKOIO MOCTPOCHHS MaTeMaTHUYeCKUX
Teopuil, popMUPOBaHNE TTOHUMAHUS POJIM aKCHOMATUKU IIPU MTPOBEIEHUH PACCYKIACHUIH;

(dopMHpOBaHUE YMEHUS BIaJETh METOJAMH J0KA3aTEIbCTB U aITOPUTMOB PELICHUS, YMEHUS UX
IPUMEHSITh, IPOBOAUTH JOKA3aTEIbHbIE PACCYKIEHUS B XOJI€ PELICHUs] CTEPEOMETPUUECKUX 3ajad U
3aJa4 € MPAaKTHYECKUM COJep)KaHHeM, (OpMUpPOBaHHE TMPEJICTaBICHUSI O HEOoOXOAUMOCTH
JI0Ka3aTeNbCTB TP 0OOCHOBAaHUHM MaTEMaTUUYECKUX YTBEPKIACHUN U POJIM aKCHOMAaTHUKU B IPOBEJCHUU
JENYKTUBHBIX PacCyXICHUH;

pa3BUTHE U  COBEPLIEHCTBOBAHME MHTEJUIEKTYAIbHBIX M  TBOPYECKHX CIOCOOHOCTEH
00yYaromuxcsi, MO3HABATEIbHON aKTUBHOCTH, UCCIIEJOBATEIbCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS,
MHTEpeca K U3YYEHUIO T€OMETPHH;

¢dopmupoBaHue  (QYHKIMOHAIBHOW  TIPaMOTHOCTH, PEJIEBAaHTHOM TE€OMETpUHU:  YMEHHUs
pacro3HaBaTh IPOSBICHUS T€OMETPUUECKUX IMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYalUsAX W MPU U3YYEHUU JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBAHUS pPEaJbHBIX CHUTYallMil, HCCIEeTOBaHUS MOCTPOEHHBIX MOJENEH,
MHTEPIIPETALMN [TOJIYyYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMHU COJIEpKATEIbLHBIMU JIMHUSAMU ydeOHOoro kKypca «l'eomerpusi» B 10—11 wmaccax
apisaoTea:  «lIpsMple M MIIOCKOCTH B NPOCTPAaHCTBE», «MHOrorpaHHukn», «Tena BpameHus»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J|BHIKEHNUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeGoBaHHE «YyMETh ONEPUPOBATH MOHATHIMMY,
pENeBaHTHBIMHU T€OMETPHUH Ha yrayOn€HHoM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHUTCS KO BCEM
coJiepKaTeIbHbIM JIMHUSAM Y4eOHOTO Kypca, a popMHUpoBaHUE JOTMUECKUX YMEHHUN pactpeensieTcs He
TOJBKO IO COJAEP)KaTEeNbHBIM JIMHUAM, HO M 1o rogaMm oOydeHus. ConepikaHue oOpa3oBaHHA,
COOTBETCTBYIOILIIEE MPEIMETHBIM pe3yibTraTaM ocBoeHHs DenepanbHOi pabouell Mporpammsl,
pacrpeesIEHHBIM 0 roflaM 00y4€eHus1, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUINHMAIBHBEIM ~ BOMpocaM — oOydaromiuecs OOpallainch HEOAHOKPATHO. OTO  IMO3BOJISET
OpraHu30BaTh OBJIQJICHUE TE€OMETPUUECKUMH MOHATUSAMH U HaBbIKAMM IIOCJIEJOBATEIBHO U



HOCTYNATENbHO, C COOJIIOIEHUEM IIPUHIUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOIIYIO
CHCTEMY T'€OMETPHUYECKHUX MPEACTaBICHUI 00yUYalOMMXCsl, pacupsist U yriryossis e€, o0pas3ys mpoyHbIe
MHOECTBEHHBIE CBSI3H.

[Tepexox K U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3laTh yCIOBMS Uil Ju(depeHnManuu  00ydeHHus, IMOCTPOECHUS HMHIMBUAYaJIbHBIX
00pa30oBaTeNbHBIX MPOrpaMM, OOECIEUUTh YIIyONEHHOE HM3yYEHHE T€OMETPUU KaK COCTaBIISIOIIECH
yueOHoro npenmera «MaremaTukay;

MOJArOTOBUTH 00YYAIOIMINXCS K MPOJJOKEHUIO U3YUEHHSI MAaTEMAaTHKH ¢ y4E€TOM BbIOOpa Oy Tyieit
npodeccuu, odbecnednBas IPeeMCTBEHHOCTb MEKY OOIIUM U ITPO(eCCHOHAIBHBIM 00pa30BaHUEM.

Ha u3yyenune yueOnoro kypca «['eomerpusi» Ha yriay6néHHoM ypoBHe otBoautcs 204 vaca: B 10
kiacce — 102 yaca (3 gaca B Hegeno), B 11 kimacce — 102 gaca (3 yaca B HeIelo).



COJAEP)KAHUE ObYYEHUA
10 KUIIACC

IIpsiMble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUS cTepeoMeTpuu. Touka, mpsMasi, MIOCKOCTb, MPOCTpaHCTBO. IloHsATHe 00
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3anmHOe pacronokeHue IpsAMBIX B IIPOCTPAHCTBE: IEPECEKArOIMecs, NapajulejbHble U
CKpelmuBaromuecs npsamele. I[IpusHakn ckpemmBaromuxcss npsmbiX. [lapanenbHOCTs NPAMBIX U
IIJIOCKOCTEU B IIPOCTPAHCTBE: MapaJlICIbHbIE IIPSIMBbIEC B IPOCTPAHCTBE, NapAJICIIBHOCTD TPEX MPSMBIX,
napajiesIbHOCTh NPSMOH U IIocKocTH. [apanienbHoe U IeHTpalibHOE IPOEKTUPOBaHKE, U300pakeHne
¢uryp. OCHOBHBIE CBOMCTBA MapalIeIbHOTO MPOeKTHpoBaHus. M300paxkenne Gpuryp B napauienbHOMR
IIPOEKIMHA. YIJVIBI C COHANpAaBICHHBIMU CTOPOHAMM, YIOJd MEXAYy HpSMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEW: MapajUIebHbIE IUIOCKOCTH, CBOMCTBA IApPaUIENbHBIX IUIOCKOCTEM.
ITpocreiimme mpocTpaHCTBEHHBIE (PUIYpHI Ha IUIOCKOCTH: TETpasJp, Hapajelenure], MOCTPOCHUe
CCYCHHUHU.

[TepieHAUKYIAPHOCT HMPSMOW M IUIOCKOCTH: INEPHEHAUKYISIPHBIE INPSMBIE B IIPOCTPAHCTBE,
IIPSAMBIE MAPAJUIEIIbHBIE U NIEPIEHANKYIIAPHBIE K IIJIOCKOCTH, PU3HAK MEPIEHIUKYISIPHOCTH IPIMOHN U
IUIOCKOCTH, TEOpEMa O NPAMOM NEPHEHIUKYISAPHON IUIOCKOCTH. OpTOroHaJbHOE NPOEKTUPOBAHHUE.
IlepneHauKyIsip MU HAKJIOHHBIE: PAaCcCTOSTHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT IPSIMOM 10
IUIOCKOCTH, TpOoeKuuss GUryppl Ha IUIOCKOCTb. [lepneHAuKynsIpHOCTh IUIOCKOCTEH: IpHU3HAK
MEPIECHANKYJISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX nepneHauKynspax.

VYTIIBl B IPOCTPAHCTBE: YroJl MEXAY IPSMOM U IUIOCKOCTBIO, ABYIPAaHHBIN Yo, JUHEHHBINA yroJl
JIBYrpaHHOro yria. TpéxrpaHHblii 1 MHOrorpaHHble yribl. CBOMCTBA MJIOCKUX yIJII0B MHOTOTPaHHOI'O
yria. CBOMCTBA IJIOCKUX W JABYI'PAaHHBIX YIVIOB TPEXI'PAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB
JUI TPEXTPAHHOIO yria.

MHuororpanHuKu

Buasl MHOTOrpaHHHMKOB, pa3BEPTKa MHOTrOrpaHHuka. IIpu3ma: n-yrompHas mpusMma, npsmas U
HaKJIOHHAs MpHU3Mbl, OOKOBas M MOJHAasl MOBEPXHOCTh MpHu3Mbl. [lapamnenenunesn, npsMoOyroabHbIN
napajuieenunes; U ero cpoWcrBa. Kpardaiimme nmyT Ha MOBEPXHOCTH MHOIOrpaHHUKaA. Teopema
Oiinepa. IlpoctpancTBennas teopema I[ludaropa. [lupamuga: N-yroiapHass mupaMujaa, npaBUIbHAs U
yceuéHHas nupamubl. CBoiicTBa pébep M OOKOBBIX TpaHel mpaBuUiIbHOW nupamuiabl. IIpaBunbHbIE
MHOTOTPaHHMKU: PaBUJIbHAS IPU3Ma U IPABWIIbHAS TMPaMUia, IPaBUIbHAS TPEYroJIbHAs TMpaMua u
IPaBWIBHBIN TeTpasap, KyO. IIpencraBienre o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa’Jp, AOAECKadIp U
UKOCadP.

Bbruncnenue 31€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribel. [lnomaas GoxoBoi
MOBEPXHOCTH M IMOJHOW MOBEPXHOCTH NMPSMON NMPHU3MBI, IUIONIAAb OCHOBaHUH, TeopeMa O OOKOBOI
MOBEPXHOCTU MpsAMOil mnpusMbl. [lnomanbs OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPaBUIBLHOU
MUpaMUbl, TEOPEMA O IUIOMAAN YCEUYEHHON TUPaMUIBI.

CummeTpus B IPOCTPAHCTBE. DJIEMEHTHI CAMMETPHUY ITPaBUIIbHBIX MHOTOTPaHHUKOB. CHMMeETpHs
B IIPaBUJIBHOM MHOTOIPAaHHHUKE: CUMMETpHUS NapalljIesIeNUIed, CUMMETPUs IPAaBUIBHBIX IIPU3M,
CUMMETpHS MPAaBUIBHON TUPAMUIBI.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAIIPABJIICHHBIE U IIPOTUBOIIOIOKHO HAIIPaBIECHHBIE BEKTOPBl. PABEHCTBO BEKTOPOB.
JIeficTBHSI ¢ BEKTOpAMM: CIIOKEHUE U BBIUYNTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha yncio. CBolcTBa ClI0KEHHs BEKTOpOB. CBOMCTBA yMHOXKEHUS BEKTOpa Ha uncio. [lonarue
KOMIUTAaHAapHbIe BEKTOpBI. IIpu3Hak KoMIutaHapHOCTH TpEX BeKTOPOB. lIpaBumio mapamienenunena.
TeopeMa 0 pa3ioKeHHM BEKTOpa II0 TPEM HEKOMILIAaHAapHBIM BekTopaM. [IpsmoyronbHas cucrema
KoopauHat B npocTtpaHcTBe. Koopaunatel BekTopa. CBs3b MEXKIy KOOpIMHATAMHM BEKTOpa U
KOOpJMHATaMH TOYEK. YTOJI MeXAy BeKTopaMu. CKaJIIpHOE ITPOU3BENECHNUE BEKTOPOB.

11 KUIIACC



Tesa BpameHus

[ToHATHS: UWIMHApPUYECKas IOBEPXHOCTb, KOHMYECKas IOBEPXHOCTh, cdepuyeckas
MOBEPXHOCTh, O0Opa3ylolue MOBEpXHOCTEH. Tena BpalieHus: TUIUHIP, KOHYC, YCEUEHHBIM KOHYC,
cdepa, map. Bzaummuoe pacrnonoxenue chepsl M IUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe.
H3o0paxenue Ten BpallleHUs: Ha IUIOCKOCTH. Pa3BépTka nunuuapa u koHyca. Cummerpus cdepsl u
iapa.

O06BEM. OcHOBHBIE cBoHcTBa O00BEMOB Tell. Teopema 00 00bEME TPAMOYTOJIBHOTO
napajienenunena u ciueactsus u3 He€. O0bEM MpsIMOI U HAKIIOHHOM MTPU3MBI, IMIIMHAPA, TUPAMUIBI U
koHyca. OOBEM I11apa U MapOBOr0 CErMEHTA.

KomOuHanuu ten BpallleHuss 1 MHOTOrpaHHUKOB. [Ipu3Mma, BliMcaHHas B LMIMHAP, ONHMCAHHAs
oxoiio nuinHpa. [lepeceuenue cdepsl u mapa c miockocteio. Kacanue mapa u cepbl mI10CKOCTBIO.
[ToHsiTHE MHOTOTPAaHHHKA, OMMCAHHOTO OKOJIO cepsl, chepbl, BMIUCAHHON B MHOTOTPAaHHUK WJIN TEJIO
BpAaIICHUS.

[Inomans MOBEPXHOCTH NMIMHIPA, KOHyca, miuomans chepsl m e wyacreil. [lomoOume B
npoctpancTBe. OTHOLIEHHE 00BEMOB, IIIOLIAIeH MOBepXHOCTEH MoaoOHbIX Guryp. [IpeobpazoBanue
noo0usi, romoteTHs. Pernenue 3a1a4 Ha MIIOCKOCTH € MCIIOJIb30BAaHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHue cedeHHii MHOTOTPAaHHUKOB U T€J BPAILEHUS: CEUCHUS LUIUHApA (TMapaielbHO U
NEPIEHIUKYIIIPHO OCH), CEYEHHs KOHYyca (TapajuieIbHble OCHOBAHUIO U IIPOXOSAIINE YEPE3 BEPILIUHY),
CEYEeHMs 1I1apa, METOAbl MOCTPOCHUS CEUEHMI: METOJI CIEA0B, METOJ BHYTPEHHEIO NMPOEKTUPOBAHUS,
METO/1 IIEPEHOCA CEKYILEH MIOCKOCTH.

BekTopbl M KOOPANMHATHI B IPOCTPAHCTBE

BexTtopel B mpocrtpanctBe. Onepauuy HajJ BEKTOpaMH. BekTOpHOE yMHOMKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOro YyMHOXkeHUs. lIpsmoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunarsl BekTopa. PasnoxeHune BekTopa mo 0Oasucy. KoopaumHaTHO-BEKTOpHBI MeTOX HpuU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBmwxenus: npoctpanctBa. OTtobpaxkeHus. JBuxkeHus u paBeHCTBO ¢uryp. OOume cBoHCTBa
JIBW)KEHUW. Buapl NBWKEHWI: NapaJuleNbHBIA IMEPEHOC, ILEHTpaldbHasg CHMMETPHUS, 3€pKaJIbHas
CUMMETpHs, TOBOPOT BOKPYT npsmoil. [IpeoOpa3oBanus nogobus. [psmas u chepa Ditnepa.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YYEBHOI'O KYPCA «I'EOMETPHU»
(YI'JIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OPMUPOBAHHOCTH TPAKTAHCKON MO3UIUU O0YYAIOMIErocsi KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUMCKOro OOIIeCTBA, MPEACTABIEHHE O MaTeMaTHYEeCKMX OCHOBaX (YHKIIMOHHPOBAHUS
pa3IMYHBIX CTPYKTYp, SBIEHUI, MpOLEIyp I'pa)KAaHCKOro obiiecTBa (BBIOOPHI, OMPOCH U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COIMATBHBIMH WHCTHTYTAMH B COOTBETCTBHUH C MX (DYHKIUAMU U
Ha3HA4YCHHEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpPMUPOBAHHOCTh POCCUNCKON TIpa)KAAHCKOW HJEHTHYHOCTH, YBaXCHHUS K TMPOILIOMY U
HACTOAILLIEMY POCCUHMCKOM MAaTEMATHKH, LEHHOCTHOE OTHOLIEHHWE K JOCTHMXKEHHUSM POCCUHUCKHUX
MaTE€MaTUKOB U POCCUUCKOM MaTeMaTU4YeCKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JOCTUKEHUN B JIPYTUX
HayKax, TEXHOJIOTHUSX, cPepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX LIEHHOCTEW POCCUHCKOIro Hapona, COPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO MOBEJICHHUSI, CBA3aHHOTO C MIPAKTUYECKUM IIPUMEHEHUEM JOCTH)KEHUM HAyKU U
JeATEeTbHOCTHIO YUEHOT0, OCO3HAHKE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas ICTETHKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PpEUICHHUH, pacCyKIeHUI, BOCIPUUMYHBOCTh K MAaTeMaTHYECKHUM acIeKTaM
pa3JIMYHBIX BUJIOB UCKYCCTBA,

5) puznveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEMaTUYECKHE 3HAHHS B HMHTEpEcaxX 370pOBOTO U
Oe3omacHoro obpa3a »XU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3[I0POBBIO (3I0pOBOE MHUTAHHUE,
cOaaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, PETyJsipHas (u3mueckas aKTUBHOCTB), (pu3mueckoe
COBEPILIEHCTBOBAHUE IIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTENILHOMN AESATENBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYIdy, OCO3HAHHME IIEHHOCTU TPYAOTIOOWs, MHTEpPEC K PazIUYHbIM cdepam
MpOoPECCUOHAIBHON JEATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKONM M €€ NPWIOKEHUSIMH, yMEHHUE
coBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu W pearn30oBBIBATH COOCTBEHHBIE KH3HEHHBIC
MJIaHBl, TOTOBHOCTh U CHOCOOHOCTh K MAaTeMaTHYEeCKOMY OOpa30BaHMIO M CaMOOOPA30BaHMIO HaA
MPOTSHKEHUM BCEW JKM3HU, TOTOBHOCTh K AKTMBHOMY YYAacTHIO B PEIIEHUMM MPAKTUUECKUX 3ajad
MaTeMaTU4YeCKOW HAIMPaBIECHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  JIKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHWE  BIMSHHUS  COIHAIBHO-
HYKOHOMUYECKUX TMPOIIECCOB HA COCTOSIHUE MMPUPOIHON U COIMAIBHOM Cpe/bl, OCO3HAHKE TII00aIBHOTO
XapakTepa SKOJOTUYECKHX TMPOOJIeM, OpHUEHTAlMsl Ha TPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWHN I
pelieHus 3a/1a4 B 00JIaCTH OKPYXKAIOIIe cpefibl, MJIaHNPOBAHUE TIOCTYIKOB U OIICHKU WX BO3MOKHBIX
MOCJIEACTBUM JJISI OKPYXKAIOIIEN CPEIBI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKH W OOIIECTBEHHOW MPaKTUKH, MOHMMAaHHE MaTEeMaTHUYeCKOW HayKW Kak chepbl 4eloBEUYeCKOU
NEATeTLHOCTH, TANoB €€ Pa3BUTHUS M 3HAYMMOCTH JIJISl PA3BUTHS IIUBUIM3AIIMN, OBJIAJCHUE S3BIKOM
MaTE€MaTUKHU U MaTeMaTH4YEeCKOM KyJIbTYypOl Kak CpeJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTb OCYILIECTBIISITh
MIPOEKTHYIO U UCCIIEI0BATENBCKYIO IEATEIbHOCTh MHANBUIYAJIbHO U B IPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIC MPU3HAKW MaTEMaTHUYECKUX OOBEKTOB, MOHSATHIH,
OTHOIICHUNA MEXAYy TOHATUAMH, (HOPMYIUPOBATh OMNpPENEICHHUS TOHSATHI, YCTaHABIWBATH



CYILIECTBEHHBI NpPU3HAK KIacCU(UKALMU, OCHOBAaHMS JUIsl OOOOLICHWS M CPaBHEHUS, KpUTEPUU
IIPOBOJIUMOTI0 aHAJIN3a,;

BOCIIPUHMMATh, (OpPMYJIMpPOBaTh M HPeoOpa3oBbIBaTh CYKICHHs: YTBEPAUTEIBHBIE WU
OTpHIIATENbHBIC, €IMHIUYHBIC, YACTHBIE U 00IKE, YCIOBHEIE,

BBISBIIATH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3H U IPOTUBOPEUMs B (paKkTax, JaHHBIX,
HAOJMIONCHUSAX W YTBEPXKICHHSX, MpeularaTb KPUTEPUM JJS BBISIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JenaTh BBIBOJABI C HCIOJNB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHaJIOTUH;

IPOBOJUTH CAMOCTOSTENIBHO JI0KAa3aTeIbCTBA MATEMAaTHUECKUX YTBEPXKACHUU (TpsMBIE W OT
IPOTUBHOI0), BBICTpaUBaTh apryMEHTALUI0, IPUBOAUTH IIPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI;

BbIOMpATh CIOCOO peleHus yuyeOHOM 3ajjaud (CpaBHHUBATh HECKOJIBKO BApUAHTOB pEILEHUS,
BBIOMpATh HaNOOJIEe MOIXOAAIIHMA C YIETOM CaMOCTOSATEIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eCTBUA:

UCTIOJIB30BaTh BOIPOCHl KaK HCCIEI0BATENbCKUA HHCTPYMEHT IIO3HaHUS, (HOopMyaupoBaTh
BOIPOCHI, PUKCUPYIOLIIE IPOTUBOPEUHE, TPOOIIEMY, YCTaHABIMBATh HICKOMOE U JJAHHOE, POPMUPOBATH
THIIOTE3Y, apTYMEHTHPOBATh CBOIO TIO3UIIMIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENILHO CINIAHMPOBAHHBINA SKCIIEPUMEHT, MCCIIEI0OBAHUE 110 YCTAHOBICHUIO
OCOOEHHOCTENl MaTeMaTH4eCKOro OObEKTa, SIBJICHHS, IPOLECCa, BBISIBICHUIO 3aBUCHUMOCTEH MeEXay
00BEKTaMH, SIBICHUSIMU, IPOLIECCaMH;

CaMOCTOSITENIHO (POPMYJIHPOBATh OOOOMIEHUSI M BBIBOJABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJIOICHUs, MCCIEeIOBaHUSA, OLIEHUWBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTaTOB, BBIBOJOB U
000011IEeHHI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUIAThH MPEAIOJIOKEHHUS O €ro
Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIAITh IeUIINTHI MHPOPMALIMHU, JaHHBIX, HEOOXOAWMBIX JJIsi OTBETA HA BONPOC M JUIA
pelLeHHs 3a/1auu;

BBIOMPATh HHPOPMAIIHIO U3 HCTOYHUKOB PA3IMYHBIX TUITOB, aHAJM3UPOBATh, CHCTEMaTH3UPOBATh
U MHTEPIIPETHPOBATh HH(OPMALIHIO pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

CTPYKTYPHUPOBaTh MH(POPMAIUIO, TPEACTABIATh €€ B pa3iMyHBIX (opMax, WILTIOCTPUPOBATH
rpadu4ecKu;

OILIEHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSATENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

KoMmyHnKaTuBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo01enue:

BOCTIPUHUMATH U (hOPMYIHUPOBATH CYKJIEHUS B COOTBETCTBHUH C YCIOBUSIMH U LIETSIMU OOIICHHSI,
SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘IKy 3p€HI/I$I B yCTHI)IX U IIMCBMEHHBIX TEKCTaX, HaBaThb
MOSICHEHUS 10 X0y PEIISHUS 3a/1a4l, KOMMEHTHUPOBATh MOJYYeHHbIN PE3yJIbTaT;

B X0JI€ 00CYXICHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI, TIPOOJIEMBI, pEIIaeMOi
3a/1aud, BBICKa3bIBaTh MJIEH, HAIIEJICHHbIE HAa MOMUCK PEIICHMs, COMOCTAaBIATh CBOM CYXICHUS C
CY)KlleHI/IHMI/I leyrl/IX y‘-IaCTHI/IKOB auaiora, O6HaPY)KI/IBaTB pa3nntme U CXOICTBO HOSI/IHI/II\/II, B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

HpeI[CTaBJ'ISITI) pGSYJ'H)TaTI)I peIHeHI/IH 3a1a4u, 3KCHepI/IMeHTa, HUCCJI€e10BaHUsA, HpOGKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BHICTYIUIEHHS C Y4€TOM 3ajad Mpe3eHTAIlMH U OcoOeHHOCTeH
ayJIUTOPHH.

Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranu3anus:
COCTABJIATH IIJIaH, aJITOPUTM PEIICHUS 3a]1a4, BEIOUPATH CIIOCOO peIIeHus ¢ yYETOM UMEIOIIUXCS
pecypcoB 1 cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C
y4€TOM HOBOM HH(pOpMALIHH.



CaMOKOHTPOJIb, JMOLHMOHAIbHBIH HHTEJVIEKT:

BJIAJCTh HABBIKAMU ITO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUU H
MBICIIUTENIBHBIX IPOLECCOB, UX PE3yJIbTaTOB, BIAJETh CIOCO0AMHM CAMONPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelleHHs] MaTeMaTH4YeCKON 3a/1auH;

IPEIBUIETh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHMKHYTh IIPH PEIIEHUH 3aladd, BHOCUTH
KOPPEKTHBBI B JIEATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEJIU U YCIOBUAM, OOBSACHATH IPUUNHBI JOCTHKEHUS WIN
HEJIOCTUKEHUS PE3yJbTaTOB JAEATE]bHOCTH, HAXOIUTh OHIMOKY, JaBaTh OLEHKY NPHOOPETEHHOMY
OTIBITY.

CoBMecTHAasl 1eATEILHOCTD:

MOHUMATh M UCIIOJIB30BATh IPEUMYIIECTBA KOMAH/IHOM M MHIMBHIyaIbHON paOOTHI IPH pEIICHUH
y4eOHBIX 3a/1a4, IPUHUMATB 11€]b COBMECTHOM NI TEIbHOCTH, INIAHUPOBATh OPraHU3ALMI0 COBMECTHOMN
paboThl, pacrpenesiaTe BUABI pabOT, OTrOBapHBaThCs, OOCYXKIaTh MPOLECC M Pe3yiabTaT padOTHI,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B TPYNIOBEIX (popMax paboThl (00CykIeHHs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI»
U HHBIE), BBINOJHATh CBOIO YacTb pabOThl M KOOPJMHHUPOBATH CBOM JEHCTBUSA C JPYTUMH 4WiIEHAMHU
KOMaH/1bl, OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA IPOIYKT IO KPUTEPUSIM, CHOPMYIHPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJECHCTBHS.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy 10 kinacca o0yyaronuiicss Hay4uTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMHU MOHATHUSIMU CTEPEOMETPUHU IpPU pEIICHUH 3ajJad U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHU;

® [PUMEHSATh aKCUOMBI CTEPEOMETPUHM M CIEACTBUSI U3 HUX IPHU PEIICHUU T'€OMETPUUYECKUX
3aj1a4;

e kjaccu(UUUpOBaTh B3aMMHOE PACMOJIOKEHHE NPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH MOHSTHUSMM, CBS3AHHBIMH C YIJIaMU B IIPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U IIIOCKOCTBIO;

e cBOOOJIHO ONMEPHPOBATH MOHATHAMM, CBI3aHHBIMU C MHOTOI'paHHUKAMU;

e CcBOOOJHO paclo3HaBaTb OCHOBHBIE BHJbl MHOTOIDAaHHMKOB (IIpHU3Ma, NHpaMHja,
OpSMOYTOJIbHBIN Mapasienenunen, Kyo);

e Kiaccu(UUIMPOBATh MHOTOTPAaHHUKH, BBIOMpPAst OCHOBAHHUS JUIsl KJIAaCCU(UKALINN;

e CcBOOOJHO ONIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEY€HHEM MHOTOI'PaHHUKOB IJIOCKOCTHIO;

e BBHINOJHATH MapajUlebHOE, LEHTPAIbHOE W OPTOTOHAJIBHOE NPOEKTHpOBaHHE (UTYp Ha
IUIOCKOCTb, BBITIOJIHATH N300paXkeHUs (PUTyp Ha MIOCKOCTH;

® CTPOUTH CEYEHHS MHOTOTPAHHUKOB pPAa3JIMYHbIMU METOJIAMH, BBINOJHATh (BBIHOCHBIE)
IUIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

®  BBIYUCIIATH IUIOIIAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma, MUPaMH/Ia), TEOMETPUUIECKUX
TEJI C MPUMEHEHUEM (HopMy;

e CcBOOOJHO ONEpPUPOBATh MOHATUAMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
CUMMETPUH, LICHTP, OCh U INIOCKOCTh CUMMETPUU (QUTYPBI;

e CcBOOOJHO ONEpUPOBATH MOHATHSAMHU, COOTBETCTBYIOLUIMMM BEKTOpPaM M KOOpAMHATAM B
IIPOCTPAHCTBE;

®  BBINOJIHATH JAECHCTBUSI HAJl BEKTOpaMH;

e pemarh 3aJaud  Ha JI0OKa3aTEeJIbCTBO MAaTEMaTHYECKMX OTHOIIEHUH M HaXOXKICHHE
TEOMETPUUECKUX BEJIIMYMH, IPUMEHSS U3BECTHBIE METOABI IPU PELICHUH MAaTeMaTHYECKHX
3ajjay MOBBILIEHHOTO U BEICOKOTO YPOBHSI CII0XKHOCTH;

® [IPpUMEHATh INPOCTEHMIINE NIPOrpaMMHBIE CpPEACTBA M 3JIEKTPOHHO-KOMMYHUKALOHHBIE
CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKUX 3a/1ay;



U3BJIEKaTh, MPeoOpa3oBBIBATh M HHTEPIPETHPOBATh HMH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMeTpHUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTEekKaxX U PUCYHKAX;

IIPUMEHATH TOJYYEHHBbIE 3HAHMS Ha IPAKTUKE: CPaBHUBATH M AHAIM3UPOBATh DPEAJIbHBIC
CUTyalluy, NPUMEHITh MU3yYECHHbIC MOHATUS B IPOLIECCE NMOMCKA PEIICHHS MaTeMaTH4eCKU
c(OpMyYITMPOBAHHON MPOOJIEMBI, MOJCINPOBATh PEANbHBIC CUTYallMH Ha SI3bIKE T€OMETPUH,
HCCJEN0BATh IOCTPOEHHBIE MOJEIH C UCIIOJIB30BAHUEM I€OMETPUUECKUX MOHITHI U TEOPEM,
anmapara anreOpbl, pemarh TNPAKTUYECKUE 3a/adyd, CBS3aHHBIE C HAXOXJICHUEM
F€OMETPUUYECKHUX BEJINYUH;

UMETh TPE/CTABICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPHHM KaK COCTAaBHOM YacTH
dbyHaamMenTa pa3BUTHs TEXHOJIOTHI.

K xoniy 11 kiacca o0ydaromuiicst HAyquTCs:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMH, CBS3aHHBIMHA C UWIMHAPUYECKOH, KOHUYECKOH H
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI MOTY4EHUS;

OIIEpPUPOBATH MTOHATUSAMH, CBSI3aHHBIMH C TE€JaMU BPAILEHUS: WINHAPOM, KOHYCOM, chepoil
U I1apOM;

pacro3HaBaTh Teda BpamleHus (UWIMHAP, KOHYC, cdepa W map) U OOBICHATH CIIOCOOBI
MIOJIyYEHUS TeJl BpallleHus;

KJIaccu(pUIUpoBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATh BEIMYMHBI JIEMEHTOB MHOTOI'PAaHHHKOB M TEJ BpallleHUs, 00BEMBI U IUIOIIAIH
MOBEPXHOCTE MHOTOIPAaHHUKOB M TEJl BPALLEHHUS, TEOMETPUUYECKUX Tl C MPUMEHEHHEM
dopmyu;

CBOOOZHO ONEpUpOBaTh MOHSTHUSIMM, CBSI3aHHBIMM C KOMOMHALMSIMM TEJI BpALICHUS U
MHOTOTPaHHUKOB: MHOTOI'PAaHHUK, BIIMCAHHBIN B c)epy U ONMUCAHHBIA OKOJIO cdepsl, chepa,
BIIMCAHHAsl B MHOIOTPAHHUK HJIU TEJIO BPALICHMUS,

BBIUHCIISTH COOTHOIIEHHS MEXY TUIOIIAAIMU TOBEPXHOCTEN 1 00bEMaMU NOTIOOHBIX TeET;
n300paxarh M3ydyaeMble (UIYpbl, BBIIOIHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB
IPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS TEJ BPALLCHUS;
U3BJIEKaTh, MHTEPIIPETUPOBATh U MpPeoOpa3oBbIBATh MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJHATH ONEPallMM HaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpJUHAT;

pelaTs reOMETPUYECKHUE 3a7aul Ha BBIYMCIEHHUE YIJIOB MEXAY NPSAMBIMHU M IUIOCKOCTSIMH,
BBIUMCJICHUE PACCTOSIHUM OT TOYKU 10 IJIOCKOCTH, B II€JIOM, Ha IPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia MPU PELICHUH;

CBOOOJTHO ONEpPHPOBATH MOHATHAMM, CBSI3aHHBIMH C JBM)KEHHEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBUKCHUMN;

BBIMOJIHATh U300pa’kKeHUSI MHOTOTPAHHUKOB U TeJl BPALEHUs MpHU MapajieIbHOM IepeHoce,
LHEHTPAIbHOW CHMMETPHUM, 3€pPKaJbHOM CHUMMETPUHM, IpPU IOBOPOTE BOKPYr IPSMOH,
npeoOpa3oBaHus MOA00HUS;

CTPOUTH CEYEHHUS MHOTOIPAaHHUKOB U TEJl BPALICHHS: CEYEHHUsS LMIMHApa (MapajuiesibHO U
NEPIEHIUKYISIPHO OCH), CEYEHHs KOHYyca (MapajielbHble OCHOBAHHUIO U TPOXOSIINE Yepe3
BEPIINHY), CEUEHHs 11apa;

UCIIOJIb30BAaTh METOJBI TOCTPOCHMSI CEUEHUH: METOJ CIEAOB, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYLIEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKHUE YTBEPKICHMS;

OPUMEHATh IeOMETpUYecKne (akThl s pEIIeHUs  CTEepPeOMETPUUYECKUX  3ajad,
IIPEITOJIAra0IIUX HECKOIBKO IIaroB PEIICHNUs, €CJIN YCIOBUS IPUMEHEHUS 3a1aHbI B IBHOM 1
HEsIBHOU (opme;

pelmares 3aJayd  Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUH M HAaXOXKICHHE
TEOMETPUUYECKUX BEJINYUH;



IPUMEHATh IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPH
pEILIEHNU CTEPEOMETPUUECKHX 33/1aY;

IIPUMEHATH INOJTYYCHHBIC 3HAHUS Ha IPAKTUKE: CPaBHUBATh, aHAJIM3HPOBATh M OLICHUBATH
pEallbHbIE CUTyalud, IPUMEHATH HM3y4YEHHBIC IIOHATHUSA, TEOPEMBI, CBOMCTBA B IIPOLECCE
MOWCKA PEIICHU MaTeMaTUYeCKu chopMyTUpOBaHHON MPOOIEMbI, MOJIEIUPOBAThH PEabHbIC
CUTyallul Ha S3bIKE N€OMETPUH, HCCIENOBAaTh IOCTPOEHHBIE MOJEIU C HCIOJIB30BAHUEM
FEOMETPUUECKUX TOHATUI U TEOpeM, ammapaTra aiareOpbl, peliaTh MpPaKTUYECKUE 3a/layd,
CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUUYECKUX BEJIINYUH;

UMETh TPE/CTABICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPHHM KaK COCTAaBHOM YacTH
dbyHaamMenTa pa3BUTHs TEXHOJIOTHI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpaMmbl Bcero Kontpoapnbie  Ipaxkruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecype
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnosnokeHue npsmbIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B 8
IIPOCTPAHCTBE
4 HepneH)JmEyns{pHOCTL MPSMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
) VYribl U paccTosTHUS 16
6 MHororpaHHUKH 7
7 BexTops! B mpocTpaHcTBE 12
8 HOBTOPeHI/Ie, 0000111eHIE U cUCTeMaTH3AIUs 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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11 KJTACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m I;;;?;::f;::me PAIEI0B H TEM Beero Kontposbubie IIpakTuueckue gg;)?f OOBB:TIE?ILHH e
padoThI padoThI pecypebi
1 AHanuTH4ecKasi FeOMETPUs 15 1
5 [ToBTOpEHME, 0606H_ICHI:IG u 15 1
CUCTEMaTHU3aIUs 3HAHUH
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BparieHus 24 1
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIbIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 06061HCHIiIe u 17 5
CUCTEMaTHU3aIUsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0
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