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PaGouast mporpamma 1o reoMeTpuu uist o0ydarommxcs 11 kimaccoB cocTaBiieHa Ha OCHOBE:

- @enepanbHOTo 3aKoHa 0T 29.12.2012 Ne273-03 «O6 obpa3zoBanuu B Poccuiickoit denepariym»
(c u3mMeHeHussMHu 1o coctosiHuto Ha 30 mexadps 2021 roxa.);

- OenepanbHBIM TOCYIaPCTBEHHBIM 00Pa30BaTEbHBIM CTAHIAPTOM CPEIHETO 0OIIEro
o0pa3oBaHus, YTBEPKICHHBIM ITpUKa30oM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoii
Ddeneparuu ot 17.05.2012 Ne 413 (¢ usmenenusimu ot 11.12.2020 Ne 712);

- OcHOBHOIT 00pa30oBaTEILHON MporpaMMon cpeaHero odmiero oopazoBanus MbOY LlenTp
oOpa3zoBanus r.Ilesek;

-DenepanbHO 00pa30BaTENIbHOM MPOTrpaMMbl CPETHETO OOIIET0 00pa30BaHus, YTBEPKIACHHOM
npukazoM Munucrepcrsa npocsenieHus Poccuiickont ®enepanunn ot 18.05.2023 Ne 371
- Konuenmuu pa3Butusi Mmaremaruueckoro odpazoBanus (yrBepkiaéunas Pemenuem Koseruu
MunucrepcTBa npocselienus u Hayku Poccuiickoit denepanuu ot 24.12.2018 roxa);

- [Iporpammel Bocniutanuss MbOVY Llentp oOpazoBanus r.IleBek, yTBep:kI€HHOI PUKa30M
aupektopa ot 30.08.2023r Ne 02-02/466;

- YcraBa MyHuIunanbHOro 01015keTHOro 00111eo0pa3zoBaTesibHOTO yupexaeHus «Llentp
oOpa3oBanus T. [leBex» (yTBEp>KIEH MOCTAHOBIEHUEM AIMUHUCTPALIMU TOPOJCKOTO OKpyTa
[TeBek ot 18.01.2021 1. Ne 7);

-Yuebnoro mana MBOY Llentp oOpazoBanus r.IleBex (YTBep>KIeH IPUKA30M TUPEKTOPA
mkosbl 30.08.2023r. Ne02-02/464);

- ['opoBoro kanenaapHoro rpaduka mKoJbl (YTBEPKIAECH IPUKA30M TUPEKTOPa IIKOIbI
0130.08.2023r. Ne02-02/464)

MOSICHUTEJIBHAS 3AITUCKA

Pabouas nporpamma yuye6Horo kypca «I'eomerpusi» 6a30Boro ypoBHs Al 00y4darOLINXCS
10 —11 kmaccoB pa3paboTtana Ha ocHOBe deneparbHOTO rocyAapCTBEHHOIO 00pa30BaATENIBHOTO
CTaHJapTa CpeaHero oO0Iero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMUIA,
NpEeIbABISEMBIX K MaTeMaTHUECKOMY O0Opa30BaHHIO, U TPAaIULUIl pPOCCHICKOro 0Opa30BaHUS.
Peanuzanuss  mporpaMmbl  oOecrieuyMBaeT  OBJIAJCHHE  KJIIOUYEBBIMM  KOMIETEHIUSIMH,
COCTABJIIIOLIMMHM OCHOBY JUISI CaMOpa3BUTHSL M HENPEPBIBHOTO 00pa3oBaHHUs, IEIOCTHOCTh
06HICKy.]'[BTypHOFO, JIMYHOCTHOT'O U MMO3HABATCIIBHOT'O pa3BUTHUA JIMYHOCTH o6yan01uch;1.

HEJIX U3YUYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETPUHM Ha YypOBHE CpEeAHEro oO0Iero oOpa3oBaHHS
00yCIIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
0o0y4eHUs TeOMETPUH B HAMpPABIEHWU JIMYHOCTHOTO PA3BUTHUS OOydarommxcs, GopMUpoOBaHUS
(GYHKIIMOHATBPHOW MaTeMaTHYeCKOW TPaMOTHOCTH, HM3yY€HHUS APYTUX YYEOHBIX TUCITUILIMH.
Pa3Butue y 06y11a101m/1xcs[ IMpaBUJIbHBIX Hpe)ICTaBHeHI/Iﬁ 0 CYHIHOCTH W MNPOUCXOKICHHUU
TEOMETPHYSCKHUX a0CTPaKIIMA, COOTHOIICHUH PEATbHOTO W HICATBHOTO, XapaKTepe OTPaKeHUs
MaTeMaTHYECKON HAyKOH SIBJICHUN U MPOIECCOB pPealbHOTO MUPa, MECTE TE€OMETPUHU B CUCTEME
HAYyK WU POJIM MATEeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM TIO3HAHMM W B TIPAKTHKE
crocoOcTByeT (OPMHpPOBAHUIO HAyYHOTO MHPOBO33PEHHUS YYAIlUXCs, a TaKXKe KauecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl a/1aliTallii B COBPEMEHHOM OOLIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX MPEJAMETOB HA YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHUs, TaK Kak 00ECreYrBaeT BO3MOXKHOCTh M3YYCHHSI KaK IUCIHILIUH €CTECTBEHHO-
Hay4YHOU HaINpaBJICHHOCTH, TaK U T'YMaHUTapHOIA.



Jlornueckoe MbllUIeHHE, (POPMUPYEMOE NPU HM3YYEHHH OOYYaIOLUMHCA MOHATHHHBIX
OCHOB TEOMETPUU M TOCTPOCHUM IIEMOYKU JIOTUYECKUX YTBEPKACHUI B XOJ€ peIICHUS
TreOMETPUYECKUX 3a/1ady, YMEHHE BBIIBUTaTh W ONPOBEPraTh THMIIOTE3bl HEMOCPEACTBEHHO
UCIOJB3YIOTCS NIPU PEIIEHUM 337ad €CTECTBEHHO-HAy4YHOIo LMKJIA, B YaCTHOCTH M3 Kypca
bu3UKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYLIECTBEHHYIO pOJb BO BCEX
o0macTsaX AesaTenbHOCTH 4YenoBeka. OpueHTalus 4YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0XOMMOE YCIOBUE €ro COLMAJIBHOrO ObITUSA, (hopMa OTpaKEHUs OKPYXKAIOIEro MHupa,
yCIOBHE YCHEIIHOIO IIO3HAaHUS M aKTHUBHOTO  IpeoOpa3oBaHMsl  JEHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHSICT pa3Hble BUAbI YIeOHOH U TPYI0BOM
NEeSITeIbHOCTH, SBJISIETCS OJHUM M3 MPO(ECCHOHANBHO BAKHBIX KAueCTB, MMOITOMY aKTyalbHa
3ajaya (pOpPMHUPOBaHUS Y OOYyYarOIIMXCsS MPOCTPAHCTBEHHOTO MBILIUIEHUS KaK Pa3sHOBUIHOCTU
00pa3HOro MBILIUIEHUS] — CYLIECTBEHHOIO KOMIIOHEHTa B IIOJrOTOBKE K IPAKTUYECKON
JEeSITeTLHOCTH 110 MHOTUM HAIIPABJICHUSM.

Llens ocBOEHMSI MporpaMMBbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE 00ydeHUS
— o0ueoOpazoBaTeabHOEe M OOLIEKYJIBTYPHOE pa3BUTHE OOydHaroIuxcs udepe3 obecreueHue
BO3MOXKHOCTH IPUOOPETEHUSI U UCIOJIb30BAaHUS CUCTEMATHUYECKUX I'€OMETPHUUECKUX 3HAHUM U
NeMCTBUH, CTIeU(UIHBIX TEOMETPHUU, BO3SMOXXHOCTH YCIIEITHOTO MIPOI0JDKEHUST 00pa30BaHus 1O
CHEIHUATBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOJI30BaHUEM T€OMETPHH.

[Iporpamma mo reoMeTrpur Ha 0a30BOM YpOBHE NpeAHA3HAYEHA [yl OOYYarOLIMXCS
CpelHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHUII Ha YpPOBHE OCHOBHOI'O
obmrero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mre MaTeMaTHYeCKUe YMEHUS, CBSI3aHHBIE CO CIEIU(PUKON T€OMETPHH U HEOOXOAUMBIE ISt
KHU3HU B COBpeMeHHOM oO1iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPUIO
6osee ri1yOOKO, €clii B JallbHEHIIeM BO3ZHUKHET HEOOXO0AUMOCTh B T€OMETPUUECKUX 3HAHUSAX B
poeCCHOHAIBHON JESTEIHHOCTH.

JlocTrokeHue el OCBOCHUS MPOTPaMMBbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOIIIX
3aa4. [IpuoputeTHbIMU 3a1auaMu 0cBOeHU Kypca «l eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHHE TPEACTABICHUS O TEOMETPHUHM KaK YacTH MHPOBOH KYJIBTyphl M

0CO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;
e (dopMupOBaHHE TIPEACTABICHUS O MHOTOTPaHHUKAaX ¥ TellaX BpPAIICHUS Kak o
BOKHEHIINX MaTEeMAaTUYECKUX MOJIENSX, MO3BOJISIONINX ONMHCHIBATH M U3ydaTh pa3HbIE
SIBIICHHUS OKPY>KaIOIIETO MUPA;

e (opMupoBaHHE YMEHHS paCIIO3HAaBaTh Ha YepTEXax, MOJEISAX M B PEAlbHOM MHpE
MHOTOTPaHHHKH U TeJla BpallleHs,

e OBJIQJICHHE METOJaMH pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (opMupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMH IMOHSTUSMH O MHOTOTPAHHUKAX U
TeJIaX BpalleHHs 1 UX OCHOBHBIMH CBOMCTBaMHU;

® OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aay; (OpPMHUpPOBAHUE YMEHUS
NPOBOIUTH  HECIOKHBIC  JIOKa3aTeNbHBIE  pacCyKJCHHS B  XOJA€  peIICHUsS
CTEPEOMETPUYECKUX 3a/1a4 U 33724 C IPAKTUYECKUM COJICPKAHUEM;

® Da3BUTHE MHTEJJIEKTYQJIbHBIX W  TBOPYECKMX cHocoOHocTell — oOyuwarommxcs,
MI03HABATEIbHOM aKTUBHOCTH, UCCIIEAOBATENLCKUX YMEHUH, KPUTHUYHOCTH MBIIUICHUS;



e (opMmupoBaHHE (DPYHKIMOHAIBHOM TPAMOTHOCTH, PEJICBAaHTHOM T'€OMETPUU: yMEHHE
pacrio3HaBaTh IIPOSIBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEAIbHBIX JKU3HEHHBIX CUTYallUAX W IPU HU3YyUYEHUU IPYIUX YUEOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyIHpOBATh WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENIH, IPUMEHSITh OCBOEHHBIN
IreOMETPUYECKU ammapaT Julsl pelleHMs NPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
MHTEPIIPETUPOBATH U OLIEHUBATh [10JyYEHHbIE PE3YJIbTATHI.

OTIU4UTENbHON 0COOEHHOCTBIO TIPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KYpPC CTEPEOMETPUU

B HayaJle €ro u3yuYeHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOI'O IIO3HAHUS, U
onpenenéHHbIM 00pa30oM OpraHU30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOIO0 M IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJHUPYET NPOTEKaHWE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMYy U3yUEHHIO IIPEMETA.

[Ipeanourenue OTAAETCS HAINISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIT B CBOEH OCHOBE YYyBCTBEHHOCTb NPEIMETHO-IPAKTUYECKOM
JeSTeNIbHOCTH. Pa3BuTHE MNpPOCTPaHCTBEHHBIX IMPEACTABICHUN y ydwalluxcs B Kypce
CTEpPEOMETPUU MPOBOJUTCS 3a CUET PEILEHUs 3aa4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00Pa30B U
3ajjay Ha OIEpPUPOBAaHUE MPOCTPaHCTBEHHbIMU oOpazamu. Co3gaHue obOpa3a MPOBOIUTCSA C
OIIOPOil Ha HAIJISTHOCTh, a ONIEPUPOBAaHUE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HAIVIAJHOCTH,
MBICJIIEHHOT'O U3MEHEHMSI €r0 UCXOJJHOTI'O COACP KaHuUs.

OcHoBHbIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 Kkjaccax:
«MHororpanHukmn», «IIpsiMble U MIOCKOCTH B MpocTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHNE JTOTHUECKUX YMEHUH PaCPEIeIIAeTCsl HE TOIBKO
[0 COAEp)KaTeNIbHBIM JIMHUSM, HO M MO TrojaM oOydueHHs Ha YpPOBHE CpeIHEero oOIlero
o0OpazoBaHus.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOILEE IPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmsl, pacrpee’aEHHbIM 0 rofaM 00yueHHsl, CTPYKTYPHUPOBAHO TaKUM 00pazoMm,
4yToObl  OBJAJEHHE TEOMETPUYECKUMH  TOHATHSAMM W HaBBIKAMU  OCYILECTBIISIOCH
MOCJIEZI0BATENbHO M IMOCTYNATENIbHO, C COOJIIOJIEHUEM TpPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIHUCH B OOLIYI0 CUCTEMY I€OMETPHUYECKHX MPEICTaBICHUI 00yJarommxcs,
pactupsis ¥ yriayouss e€, o0pasys IpOouHble MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE
Ha uzyuenue reometpuu B 11 kitacce OTBOIUTCS 24aca B HEJIEIIO, BCETO 3a IO/l 00yUCHUs
- 66 y4eOHBIX YacoB.



11 KJIACC

Tesa Bpamuenus

Hunuaapuyeckass MOBEPXHOCTb, OOpa3ymoolliMe UWIMHIPUYECKOH MOBEPXHOCTH, OCh
UWIMHIPUYECKON moBepxHOCTH. LlmmmHap: ocHOBaHMA U OOKOBasi MOBEPXHOCTh, OOpa3yromias u
OCh; TUIOIAAb OOKOBOM U TMOJHOM MOBEPXHOCTH.

Konnueckass MOBEpXHOCTh, 00pa3ylolMe KOHHYECKOH MOBEPXHOCTH, OCh M BEpUIMHA
KOHUYecKoi noBepxHocTH. KoHyc: ocHOBaHMe U BeplllMHa, 00pa3yoias U OCh; IJIOMAAb OOKOBOI
U TOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpa3ylollhe M BbICOTa; OCHOBaHMS U OOKOBas
MTOBEPXHOCTb.

Cdhepa m map: meHTp, paguyc, AWAMETp; IUIOMAAb IOBEpXHOCTH cdepbl. B3aumuHoe
pacnosoxeHue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomianb chepsl.

N3o06paxenue Ten BpalieHus Ha III0CKOCTH. Pa3BépTka nunuHapa u KoHyca.

KomOuHammu Ten BpameHusi © MHOTOTPaHHUKOB. MHOTOTpaHHHK, OIIMCAaHHBIA OKOJIO C(EpHI;
cdepa, BMCaHHAS B MHOTOT'PAaHHUK, WJIH TEJIO BPAILICHHS.

[Tonstue 06 o00béme. OcHoOBHBIE CcBoOiMicTBa 00bEMOB Ten. Teopema 00 o00béMe
MPSIMOYTOJIBHOTO Tapajuienenunena u cieactsus u3 He€. O0béM nunuuapa, konyca. O0béM mapa
Y TUTOIIATb CEPEHI.

[lonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOLIAASMHM IOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TE.

Ceuennst uunuHApa (mapauieTbHO W MEPHEHAMKYJISPHO OCH), CEYeHHs KOHyca
(mapasuteTbHOE OCHOBAHHIO M ITPOXO/IAIIEE Yepe3 BEPIINHY ), CEUCHHS II1apa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE
Bekrop Ha muockoct M B mpocTtpaHcTBe. ClloK€HHE M BBIYUTAHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4yHcio. Pa3nokeHue BekTOopa MO TpEM HEKOMIUIaHapHBIM BekTopaM. [IpaBuio
napasenenunena. Pemenne 3aaa4, CBA3aHHBIX C MPUMEHEHUEM IPaBUI JEHCTBUI C BEKTOpaMHu.
[IpssMoyronbHas cucrema KoopauHaTr B npoctpaHcTBe. Koopamuartel Bekropa. lIpocreiimmue
3aJaud B KOOpAMHATaxX. YTOl MeXIy Bekropamu. CKalspHOE TMpPOU3BEICHHE BEKTOPOB.
Boruucnenue yrioB Mexy IpSMbIMU U TIIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN

IINTAHUPYEMBIE PE3YJBTATHBI

OcBoenue ydeOHOrOo mpenamera «MaremaTuka» JTOJDKHO oOOecreunBaTh JOCTHKEHUE Ha
YpOBHE CpeaHEero oO0Iero oO0pa3oBaHHs CIHEAYIONUX JUYHOCTHBIX, METalpeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:
JJAYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3ynbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTo mpeaMera «MaTemaTukay
XapaKkTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTBIO  TPAKTAHCKOM TMO3UIMU  OOydYarOIIerocss KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA, MPEACTaBICHUEM O MAaTeMaTHYECKHUX OCHOBaX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYpP, SBJICHHM, TMPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMpPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIHAIBHBIMH HWHCTUTYTAMH B
COOTBETCTBHUH C X (DYHKITUSIMU U HA3HAYCHHUEM.

IMaTpuoTHYeCKOe BOCTIMTAHME:

c(OPMHPOBAHHOCTHIO POCCHUICKON I'pakKJaHCKOW MACHTUYHOCTH, YBAXKECHHS K MPOIUIOMY U
HACTOSIIEMY POCCHMCKOM MAaTEMATHKH, LIEHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHHUSIM POCCHMCKUX



MaTeMaTHUKOB M POCCUICKOW MaTeMaTH4ecKOM ILIKOJIbl, K HCIOJb30BAHUIO 3TUX IOCTHKEHHHA B
APYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHMEM JYXOBHBIX LEHHOCTEH  POCCHIMCKOrO  Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMsI, ATUYECKOIO IMOBEAEHUS, CBA3AHHOIO C MPAKTHMYECKUM IHPUMEHEHHEM
JOCTH)KEHUM HayKl M JEATEeNIbHOCTBIO YYEHOr0; OCO3HAaHMEM JIMYHOIO BKJIAJa B IIOCTPOCHHE
YCTOMYMBOTO OYIyIIEro.

JcTeTHYeCKoe BOCIIUTAHNE:

3CTETUYECKUM OTHOLIECHUEM K MUY, BKIIIOUasi 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3ajlay, PELICHUH, PacCyXIEHHUH; BOCHIPUUMYMBOCTbIO K MAaTEMATUYECKUM acCHeKTam
Pa3IMYHBIX BUIOB UCKYCCTBA.

PDu3nyecKoe BOCHUTAHHE:

Cc(OPMHUPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMaTUYeCKUe 3HAaHUS B MHTEpEecax 370pOBOrO
u Oe3omacHOro obOpasa >KM3HM, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3J0POBBIO (340pOBOE
NMUTaHue, cOATaHCHUPOBAHHBIA PEXHUM 3aHSATHHA M OTIbIXa, PEryjsipHas (uU3MUecKask aKTUBHOCTB);
(U3NIECKOTO COBEPIICHCTBOBAHUS, P 3aHATUSAX CIOPTHBHO-03/I0POBUTEIBHON JESITETBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHUEM LIEHHOCTH TPYAOIIOOUs; MHTEPECOM K pa3IUYHbIM
chepam npodeccuoHanbHON AEATEIBHOCTH, CBSI3aHHBIM C MaTEeMAaTUKOH M €€ MPUIIOKEHHSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccuu M pearn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIAHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTEeMaTHYeCKOMY OOpa3OBaHHUIO U
caM000pa30BaHMIO Ha MPOTSHKEHUHU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B pEILIEHUH
MPAKTUYECKHX 3a/1a4 MaTeMaTHYEeCKOI HallpaBJICHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUE:

C(OPMHPOBAHHOCTHIO JKOJIOTUYECKOH KYJIBTYpHl, TOHUMAHHEM BIUSHHUS COIMAIBHO-
HSKOHOMHUYECKUX TIIPOLIECCOB HA COCTOSIHME IPHUPOJHOW U COLMAIBbHOM Cpesibl, OCO3HAHUEM
r7100aIbHOTO XapaKkTepa 3KOJOIMYECKUX Mpo0ieM; OpUeHTallue Ha IPUMEHEHHEe MaTeMaTHYeCKIX
3HAHUH JJIs1 pelIeHus 3a7ad B 001aCTH OKPYKAIOMIEH Cpebl, TUIAHUPOBAHHS TTOCTYITKOB M OIIEHKU
UX BO3MOKHBIX MTOCIIEICTBUH [T OKPY>KAIOIIECH CPeIbl.

ILleHHOCTH HAYYHOI'0 TO3HAHUS:

C(OPMHUPOBAHHOCTBIO  MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW INMPAKTHKH, MOHMMaHUEM MaTeMaTHYeCKOH HayKH Kak cdepsl
YeJIOBEYECKON NEeSTeTbHOCTH, JTAloB €€ pa3BUTHS W 3HAYMMOCTH JUISI Pa3BUTHUS IUBWIN3AINY;
OBJIa/ICHUEM SI3bIKOM MaTeMaTHKU M MaTeMaTHUECKOW KyJIbTYpOH Kak CpeJCTBOM MO3HAHUS MHPAa,
TOTOBHOCTBIO OCYIIECTBIISITH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHANBUAYAIHHO U B
rpyrmre.

METANIPEAMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble pe3yJbTaTbl OCBOCHHUSI MPOTrpaMMbl yueOHOTro mpeamera «MaTemaTukay
XapaKTepU3yTCs OBJIa/ICHUEM YHHMBEPCAIbHBIMU MO03HABATEIbHBIMU JeHCTBUAMM,
VHUBEPCATbHBIMH ~ KOMMYHUKAaTUBHBIMH ~ JICHCTBUSIMH,  YHHUBEPCATBHBIMH  PETYJISATHBHBIMU
JNIEUCTBUSIMH.

1) YHuBepcanbHble NO3HaBaTeNbHBbIE NEHCTBUSA, oOecreunBaioT (HopMuUpoBaHHE O0a30BBIX
KOTHUTHBHBIX MPOIECCOB OOyyaromuxcst (OCBOGHHE METOJIOB IMO3HAHMS OKPY’KAIOIIErO MHpa;
IIPUMEHEHHE JIOTHYECKHX, UCCIIEA0BATENbCKUX ONepaluid, yMeHui pabotaTh ¢ HHPpOpManuei).

Bba3oBrle Jornueckue nelicTBUS:



BBISIBJIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHWA MEXIYy MOHATHAMH; (OPMYIHPOBATH OIPEICICHUS TOHITUH;
yCTaHaBJIMBATh CYLIECTBEHHBIN IPU3HAK KJIacCU(UKALMU, OCHOBAHUS JUIsl 0000LIEHUs U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAIN3A;

BOCIIPUHUMATh, (POpMYyJIMpOBaTh U MpPeoOpa3OBBIBATH CYXKACHHUSA: YTBEPAUTEIBHBIE M
OTpULIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00IME; YCIOBHbIE;

BBISIBIIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M NMPOTHBOPEUHs B (hakTax,
JTAHHBIX, HAONIOJCHHUAX M YTBEPXKICHMSX; TNpeAjaraTh KPUTEPUU ISl BBIIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJb30BAHUEM 3AaKOHOB JIOTMKH, NEAYKTHBHBIX M HMHIYKTHUBHBIX
YMO3AKJIFOUEHUH, YMO3AKIFOYEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSATENBHO J10Ka3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPXKJIEHUH (IpsiMble U
OT MPOTUBHOIO), BHICTPAUBATh APIyMEHTAIUIO, IPUBOJIUTH MIPUMEPHI U KOHTPIIPUMEDHI;
000CHOBBIBaTb COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI,

BbIOMpaTh crocod pemeHus ydyeOHOM 3agaum (CpaBHHUBAaTh HECKOJIBKO BAapHUaHTOB
peleHusi, BbIOMpaTh Haubosiee MOAXOIAIIUN C YYETOM CaMOCTOSITENBHO BBIJEICHHBIX
KpUTEPUEB).

bazoBrie ncciaenoBaTeaIbCKUe ACHCTBUS .

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT NO3HaHUs; (POpMYINPOBAThH
BOIPOCHI, (UKCUPYIOIIUE TPOTUBOPEUHE, MPOOJIEMy, YCTaHABIMBATh UICKOMOE U JIAHHOE,
(dhopMHPOBATh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIJIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIEJOBaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHMYeCKOro oOOBEeKTa, SIBICHHUA, IIpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy O0bEKTaMH, SBICHUSMU, MPOLIECCAMU;
CaMOCTOATENLHO (GOPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUsI, HWCCIIEOBAHMs, OIEHUBATh JOCTOBEPHOCTh IOMYUYEHHBIX pPE3yJIbTaTOB,
BBLIBOJIOB M 00OOIIEHUN;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKKE BBIIBUTATh MIPEATOI0KEHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBJISATh JePUINTHI MH(YOPMAIMH, TAaHHBIX, HEOOXOAUMBIX JIsi OTBETA HA BOIPOC M JJIs
pelIeHns 3a/1a4H;

BbIOMpaTh MHMOPMALMIO M3 HMCTOYHUKOB pa3IMYHBIX THUIOB, AaHAJIU3UPOBATb,
CHCTEMaTU3HpPOBAaTh M HMHTEPIPETUPOBATH HH(MOPMAIUIO DPA3TUYHBIX BUAOB U (PopM
IIPE/ICTaBIICHMS;

CTPYKTypUpOBaTh  HH(OpMalMIO, NPEACTaBIsATh €€ B  pa3iMuHbIX  (opmax,
WJUTIOCTPUPOBATH I'pauuecK;

OLICHMBAaTh HAAEKHOCTh HWH(POPMALMU 1O CAMOCTOATEIbHO C(HOPMYIHPOBAHHBIM
KpPUTEPUAM.

2) VYuuBepcalbHble KOMMYHHKATHBHBIC JEHCTBHS, OOCCIeYMBAOT CHOPMUPOBAHHOCTH
COIIMAJIBHBIX HABBIKOB OGy‘-IaIOH_II/IXCH.
O0menue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCJIOBHUSIMH M IIENISMU
OOIIEeHUs; SCHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3pEHUS B YCTHBIX H
MMACbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHs M0 XOIy PELICHHs 3aJa4yd, KOMMEHTHPOBATh
MTOJTyYEHHBIN pe3yJIbTaT;



B X0/1¢ OOCY)XIEHHs 3aJlaBaTh BOIPOCHI [0 CYIIECTBY OOCYXIaeMOil TeMbl, IPOOIEMBI,
pemaeMoi/’I 3ala4M, BBICKA3bIBATh WACHU, HALCICHHBLIC HA IMOUCK PCHICHUA; COIMOCTABJIATH
CBOH CYXJICHHUS C CY)KIACHHSMH JIPyTHX YYaCTHHKOB JUANOra, OOHApyKHUBATh Pa3iIHuue U
CXOJACTBO TIO3MLHI; B KOPPEKTHOH Qopme (opMynupoBaTh pasHOITACUS, CBOH
BO3paKCHMUSI,

MNpCACTABIATL PE3YJIbTAThI PCIICHHA 3adaydu, SKCICPUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOATCIIbHO BBI6I/IpaTL (1)opMaT BBICTYIIJICHHUA C yqéTOM 3aa4 MNOpe3CHTaluu U
0CcOOEHHOCTEH ay TUTOPHH.

CoTpyaHUYECTBO:

MMOHUMATh M WCIOJIBh30BATh MPEUMYIIECTBA KOMAHIHOW U WHAWBUIYAIBHOW pabOTHI MpU
pelieHrH y4eOHBIX 3aJad; MPUHUMAThH I€Jb COBMECTHOHN JESITEIbHOCTH, IUIAHHUPOBATH
OpraHM3alMl0 COBMECTHOW paboThl, paclnpenensTh BHUABI paboOT, JOroBapuUBaTHCS,
00CYX/1aTh MPOLIECC U PE3YNIbTAT padbOTHI; 0000IIATh MHEHHS HECKOJIBKUX JIFOICH;
y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (00CyxJIeHus, OOMEH MHEHMI, «MO3TOBBIC
IITYPMBD» U WHBIE); BBIIIOIHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JCHCTBUS C
JAPYTUMH YICHAMH KOMaHJIbI, OICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA MPOJYKT IO
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) VuuBepcanbHBIC PErYJISTHUBHBIC IACHCTBHS, 00eCreunBarOT (HOPMHUPOBAHUE CMBICIIOBBIX
YCTaHOBOK Y KU3HEHHBIX HaBBIKOB JIUYHOCTH.
Camoopranuzanus:

COCTaBJIATh IUIaH, aJTOPUTM pEIIeHUs 3a7ayd, BBIOMpaTh CHoco0 peuieHus ¢ y4ETom
HUMEIOLIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTb M KOPPEKTUPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM HH(pOpMaLINHL.

CaMOKOHTpOJIB:

BJIaJIeTh HaBBIKAMU MO3HABATEIIbHON peduieKCHn KaK OCO3HAHMS COBEpPIIAeMbIX JeHCTBUI
U MBICIIUTENIBHBIX TPOLIECCOB, MX PpEe3yJIbTaTOB; BJaJeTh CIOCOOAMU CaMONIPOBEPKHU,
CaMOKOHTPOJIS IPOLIECCA U Pe3yJIbTaTa PEIICHNs MaTEMaTHUECKOH 3aauu;

MpPEeBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH IpPH PEIIEHHWU 3a7aud, BHOCHUTH
KOPPEKTHBBI B JIESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HAWJEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa LEIM M YCIOBUSAM, OOBSCHATh NPUUYHHBI
JOCTUKEHUS UM HEOCTHKEHUS pe3ysbTaToOB JEATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

MHNPEIMETHBIE PE3YJBbTATHBI
OcBoenne yueOHOrO Kypca «I'eoMeTpusi» Ha ypOBHE CpeaHEro 001Iero o0pa3oBaHus TOKHO
o0ecrieunBaTh JOCTIKEHHE CIEAYIONINX MPEAMETHBIX 00pa30BaTENbHBIX Pe3yIbTaTOB:
11 KJIACC
OnepupoBaTh MOHATUSAMH: IMIMHIpUYECKas MOBEPXHOCTb, 00pa3yrole HUIHHIPUYECKON
MOBEPXHOCTH; IHJIMHIP;, KOHHYECKas IOBEPXHOCTh, OOpa3ylolne KOHWYECKOH IOBEPXHOCTH,
KOHYC; cpepruyeckasi TOBEPXHOCTb.
PacmoznaBate Tena Bpamenus (MWJIMHIDP, KOHYC, cdepa u map).
OOBACHATH CIOCOOBI MOTYYSHUS TEJl BPALICHHUS.
KnaccugunupoBaTs B3auMHOE PacnoiokKeHne Cephl U TIIOCKOCTH.
OnepupoBaTh MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAHME CErMEHTa, BHICOTA CETMEHTa;
IaPOBOM CJIOM, OCHOBaHUE IIAPOBOT0O CII0S, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.



Bbrauciare 00bEMBI U TUIOIIAJM TIOBEPXHOCTEH TeJ BpAICHHS, T€OMETPUYECKUX TEl C
pUMEHEHHEM (HOpMYII.

OmnepupoBarh MOHATUSMHU: MHOTOI'PAaHHHK, BIIMCAHHBIN B Cepy U OMHMCAHHBINA OKOJIO ChephI;
C(bepa, BIIMCaAHHAs B MHOT'OI'PAHHUK WJIM TCJIO BPAILICHHA.

BBIYUCIIATE COOTHOIIEHHSI MEXKTY TUIOMIASIMK ITOBEPXHOCTEH M 00bEMaMH MOTIOOHBIX TEI.

N300paxxaTh u3yuaemble (GUTypbl OT PYKH W C TPUMEHEHHEM IIPOCTBIX YEePTEKHBIX
HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEI BPAIICHUSI.

W3BnekaTh, MHTEPIPETUPOBATh W IMPEOOpa3oBbIBaTH WHGOPMAIHMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBatrhb OHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE IEHCTBHS CIIOKEHHSI BEKTOPOB, BBIYMTAHUSI BEKTOPOB U YMHOXCHHUSI BEKTOpa Ha
YHCII0, OOBSACHATH, KAKUMU CBOWCTBAMH OHH 00JIaatOT.

[TpuMeHsITh MpaBUIIO apaJuICICITHIIC/IA.

OnepupoBaTh TMOHATUSAMHU: JEKApPTOBbl KOOPAMWHATBI B IMPOCTPAHCTBE, BEKTOP, MOIYJIb
BCKTOpa, pPaBCHCTBO BCKTOPOB, KOOPAWHATBI BCEKTOpA, Yroj MCKAY BCKTOPAMH, CKaJIAPHOC
MIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPBI.

HaxomuTh cymMMy BEKTOPOB W MPOW3BEICHHE BEKTOpPA HA YHUCIIO, YTrOJ MEXIy BEKTOpaMH,
CKaJIIpHOC IMPOU3BCACHUC, PACKIIAABIBATE BEKTOP 110 JIBYM HCKOJIJIMHCAPHBIM BCKTOPAM.

3a/1aBaTh IOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[IpumensTh reoMeTpudeckue (akThl IS  PElICHUS CTePEOMETPUYECKHX  3ajad,
MPEONIarafoIMX HECKOIbKO IIIaroB pEIIeHHUs, €CIU YCJIOBHsS MPUMEHEHHs 3a/laHbl B SIBHOUN
dbopwme.

Pemrate HpOCTeI\/'IHII/Ie TCOMCTPHUICCKUEC 3ada4u Ha MNMPHUMEHCHUC BCKTOPHO-KOOPAHWHATHOI'O
MeTO/a.

Pemarp 3agaum HaA J10Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIEHHUH M  HaXOXKICHHE
reOMCTPUICCKUX BECJIWYHH I10 06pa311aM WM ajlropurMaM, IMpUMCEHAA H3BCCTHBIC MCTOJBI ITPpU
PEIICHUU CTAHAAPTHBIX MAaTEMAaTUUCCKUX 3a/1ay.

[IpuMeHsITh TpOCTEHIINe MPOTpaMMHBIE CPEJICTBA U DIIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CUCTEMBI MPU PEIICHUU CTEPEOMETPHUECKHX 3aa4.

[IpuBoguTe mpUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U IKU3HH,
pacro3HaBaTh MPOSIBJIICHUE 3aKOHOB TEOMETPUH B HICKYCCTBE.

[IpuMeHsITh TOMy4YEHHBIE 3HAHUS Ha TMPAKTUKE: aHAIM3UPOBATh peallbHbIE CUTYyallMH H
NPUMEHITh  M3yYeHHBIE TOHATHS B  TpOIEcCCe TMOUCKA  pelIeHUs  MaTeMaTHYeCKH
chopMyITUPOBAaHHOW MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CHUTYyalldd Ha S3BIKE TEOMETPHH,
HCCIICIOBATh IOCTPOCHHBIE MOJICIH C HCIOJIL30BAaHUEM TI'€OMETPHUYCCKUX MOHITHA U TEOPEM,
ammapata anreOpbl; perarh MPaKTHYEeCKHe 3aJadd, CBS3aHHBIE C HAXOXKJIECHHUEM T€OMETPUUYECKHX
BEJIMYMH.



TemaTuveckoe NJIAHUPOBAHME
11kiaacce

Hara DJIeKTPOHHbIE
HaumeHnoBanue KosanuyecTBouacoB
Ne NPOBeJIeHUs (undposbie)
pa3aesioB U TeM
n/n Mo Mo oOpa3oBaTesibH
NMPOrpamMMbl Bcero ne/

K/P p nnaHy | ¢akty  ble pecypchl

Tena Bpamenus 18

O0BEMBI TEN 8 1

BekTopbl 1 KOOpAMHATHI B 16 1
IIPOCTPAHCTBE

[ToBTOpeHME, 0000IIECHNE,

24 1
cucTeMaTHU3alus 3HaHUH

OBILIEE KOJIMYECTBO

YACOB 110 [TPOT'PAMME 06 3 0

TEMATHYECKOE IINTAHUPOBAHHUE

TemaTHuyeckoe NVIAHUPOBAHUE
11 KIIACC

KommuecTtBo yacos ONEeKTPOHHBIE

HanmenoBanue

Ne (uudpoBbIe)
pas3ziesioB U TCM Kontponsusle  IIpakTnueckue

n/n Bcero o0Opa3oBaTeNbHbIC

IIPOrpaMMbl paboThI paloThI

pecypchl

CreneHs ¢
palrOHAIBHBIM
noka3aTeJieM.
IToxa3arennHas

byHKIHS.
[Toka3zaTenbHblE

12 1

YpaBHEHHS U
HEpPaBEHCTBA
Jlorapugmuueckas
byHKIHS.
Jlorapudmuueckue 12
yYpaBHEHUS U
HEpPaBEHCTBA

Tpuronomerpuueckue
GYHKIIUU U BX
rpaduKu. 9 1
Tpuronomerpuyeckue
HEPABEHCTBA




[IpousBoHasi.

4 [Ipumenenue 24
IIPOU3BOHOMN

5 Huterpan u ero 9
MIPUMEHEHUS

6 CucteMbl ypaBHEHHIHA 12

; HarypanbHsle u nensie 6
qrcia
KomOunaropuka.

8 BepositHoCcTh M 17
CTaTUCTUKA
[ToBTOpEHUE,
000011IEHHE,

9 15
CUCTEeMAaTH3alHs
3HaHUI

OBUIEE KOJIMYECTBO 132

YACOB 110 [TPOTPAMME
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