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IlosicHuTeILHAS 3aMUCKA

Mecrto yuyeOHOro Kypca B yueOHOM ILIaHe
Ha wusyuenmne yweOHOro Kypca «['eomerpusi» Ha yriyOonaéHHOM ypoBHE oTBomuTcs 204
yaca: B 10 kiacce — 102 gaca (3 gaca B Henenio), B 11 kiacce — 102 gaca (3 yaca B Henento).

B3aumocBsi3b ¢ mporpaMMoii BOCIIUTaAHUS

® JCIIOJIb30BAaHME BOCHHTATEIBFHBIX BO3MOXKHOCTEH COJEp)KaHHs Y4eOHOTO Kypca Juist
dopmupoBaHus y O0OydarOmMXCS TPAAULIHMOHHBIX  JYXOBHO-HPABCTBEHHBIX H
COLIMOKYJIbTYPHBIX IIEHHOCTEW uYepe3 MoA0Op COOTBETCTBYIOUIMX 3a/1ad JJIsl PEUICHHUS,
MpOOJIEMHBIX CUTYallui 7Sl 0OCYKICHHUS B Kilacce;

¢ BBIOOp U UCIIOJIB30BaHUE HA YPOKaX METOA0B, METOAMK, TEXHOJIOTHIA, OKa3bIBAIOIINX;

® BOCIHUTATEIbHOE BO3JICHCTBHE HAa JIMYHOCTH B COOTBETCTBHM C BOCIHTATEIHHBIM
U7eanIoM, IeJbI0 U 33jauaMH BOCIIUTAHUS;

¢ TpPUBJICYCHNE BHUMAHUS 00YJaIOUINXCS K IIGHHOCTHOMY acTeKTy M3y4aeMbIX Ha ypOKax
SIBJICHUH, OpPraHu3alrio UX paboThl C IMOJIydaeMOW Ha ypOKEe COLMAJIbHO 3HAYMMOMU
nHpopmaned — MHULIMHPOBAHUE €€ OOCYXKJEHMsS, BbICKA3bIBaHUS OO0yJaroIIUMHUCA
CBOETO MHEHHS TI0 €€ MOBOY, BHIPAOOTKH CBOETO K HE OTHOIIICHUS;

® JIEMOHCTPAIMIO 00YJAIOIIMMCSI TIPUMEPOB OTBETCTBEHHOTO, I'Pa)KIaHCKOTO TIOBEJICHUS,
TIPOSIBJICHUST YEJIOBEKOIIO0MS M JOOPOCEPCYHOCTH, Yepe3 Moa00p COOTBETCTBYIOIINX
TEKCTOB JUIS YTEHUS, 3a/1a9 ISl PEUIeHHs, POOIEMHBIX CUTYAIUi JUT 0OCYKIACHUS B

KJiacce;
® NpPUMEHEHHWE Ha YpOKAaX WHTEPAKTUBHBIX (opM paboTel € OOy4YarOUIMMHUCS:
UHTEJJIEKTYaJbHBIX ~ WIP,  CTUMYJIUPYIOUIMX  TO3HABATEIbHYIO  MOTHBAIUIO

oOyJaromuxcs; JAUAAKTHYECKOrO Tearpa, TJe TIOJy4YeHHbIEe Ha YpOKE 3HaHUS
OOBITPBIBAIOTCS B TEaTPAIBHBIX IOCTAHOBKAX; JHCKYCCHH, KOTOpbIE JalOT
00yJaromuMcsi BO3MOKHOCTh TPHOOPECTH OMBIT BEICHHUS KOHCTPYKTHBHOTO JUAJIOTA;
rpynmnoBoi paboThl WM PabOTHI B TMapax, KOTOPhIE ydaT OOy4JalomMXcsi KOMaHIHOU
paboTe 1 B3aUMOJCHCTBHUIO C IPYTUMHU 00YJarOIIMMUCS;

® HHUIMUPOBAHHE W TOJIACPKKY HCCIEIOBATEILCKON MEATEIFHOCTH OOYJaroIuXCcsl B
paMKax peaJM3allid WMH WHAWBUIYAIBHBIX M TPYIIOBBIX HCCIEI0BATEIBCKAX
MPOEKTOB, YTO  JacT  OOy4aromMMCS  BO3MOXKHOCTh  HPHOOPECTH  HABBIK
CaMOCTOSITEIBHOTO PEIICHUS] TEOPETHYECKOW MpOOJIEMbI, HABBIK TCHEPUPOBAHHS H
odopmIIeHHST COOCTBEHHBIX UJIeH, HABBIK YBAKHUTEIHHOTO OTHOIICHHS K Uy)KUM HICSIM,
oQOpMIICHHBIM B paboTax IPYruxX MCCIIENOBaTENeH, HABBIK MyOJMYHOTO BBICTYIUICHUS
nepes] ayIMTOPUe, apryMEeHTUPOBAaHUS U OTCTAUBAHUS CBOCH TOUKH 3PCHHS.

Coaepixkanue y4eOHOro Kypca
10 knace

IIpsambie 1 miockoctu B npocrpancrBe. OCHOBHbIE NOHATHS cTepeoMeTpuu. Touka,
npsiMasi, IVIOCKOCTh, MPOcTpaHcTBO. [ToHATHE 006 akcHOMaTUYECKOM MOCTPOCHUU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUH U CIEJCTBUSI U3 HUX.

B3aumHOe pacnosioskeHue MpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOUINECS, NapauleIbHbIe U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsAMbix. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NapajuIeIbHbIE MpPSMbIE B IIPOCTPAHCTBE, NApaJIIEIBHOCTh TPEX
INpSMBIX, MapajUIeIbHOCTh MNpsMOW M IUockocTu. [lapamnensHoe W LEHTpajbHOE
IIPOEKTUpOBaHUE, U300paxxkeHue Guryp. OCHOBHBIE CBOMCTBA MapauIeIbHOTO MPOEKTUPOBAHMUS.
N306paxenue ¢puryp B napauiebHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YrOJl
MEXAY NpsMBIMH B IpocTpaHcTBe. IlapamienpHOCTh MIIOCKOCTEN: MapajuleNbHbIE IIIOCKOCTH,
CBOICTBA MapajiesbHBIX IIockocTell. [IpocTeifie npocTpancTBEHHbIE (UTYPhI HA TIOCKOCTH:
TETPadAp, NapajuIeIeNuIEe], TOCTPOSHUE CEUYEHU.



[lepieHAMKYISAPHOCTh  OPSIMOM M IUIOCKOCTU:  NEPHEHIUMKYISPHBIE MpPSMbIE B
MPOCTPAHCTBE, MPSMbIE TNAPAUICIIbHBIE M NEPHEHAUKYISPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTA IIPSAMOM M INIOCKOCTH, TeOpeMa O MpsAMOW IEpHEHIAUKYJIAPHOU
mockocTu. OpTOroHaNbHOE NPOEKTUpOBaHME. llepneHAuKyYsip U HAKIIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYpPBI HA IIOCKOCTb.
[lepneHMKyYIPHOCTD IJIOCKOCTEN: NIPU3HAK IIEPIEHIUKYIIPHOCTH ABYX ILITOCKOocTed. Teopema
0 TPEX MEPHECHAUKYIISIPAX.

VYTIuIBl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U IUIOCKOCTBIO, IBYIPAHHBIN YrOJ1, IMHEWHBI U
yroa ABYrpaHHOTo yria. TpéxrpaHHblii MU MHOrorpaHsble yriibl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoOro yrija. CBOWCTBA MJIOCKUX W JBYTPaHHBIX YIJIOB TPEXIPAHHOTO yria. Teopembl
KOCHHYCOB U CHHYCOB JUISl TPEXIPAHHOIO YIJIA.

MHororpaHHMKHM. Buabl MHOTOrpaHHHMKOB, pa3BEpTKa MHOTOrpaHHuka. [Ipusma: n-
yroJibHasi Tpu3Ma, MpsiMas U HAKJIOHHAs MPU3MBI, OOKOBas W IOJHAs MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, mpsAMOYTrOJIbHBIM HapajuiefienuIen] U ero coilcTtBa. Kpardaitmme mytr Ha
MOBEPXHOCTU MHOTOrpaHHuka. Teopema Oinepa. IlpoctpanctBennas Tteopema Iludaropa.
[Mupamuna: N-yrojapHas nupaMuia, NpaBUiIbHAs M yced€HHas nupamuibl. CBolicTBa pédep u
OOKOBBIX IpaHell MpaBUIILHOM TUpamMubl. [IpaBriIbHBIE MHOTOTPAHHUKH: TIPaBUJIbHAS MTPU3Ma U
MpaBWJIbHAS THPAMUJIA, TPAaBUIIbHAS TPEYrojbHas MUpaMUJa M MPABWIBHBIA TETpadap, KyoO.
[IpencraBnenue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3P, JOACKAYIP U UKOCAIP.

Brruncnenue »eMeHTOB MHOTOTPAHHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60koBoOi
MTOBEPXHOCTH W IIOJIHOW IOBEPXHOCTU MPsSMOM NPHU3MBI, IUIOIIAJb OCHOBAaHUN, TEOpEMa O
OOKOBOW TMOBEPXHOCTH TpsAMON mpu3Mbl. [lnomans OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH
MPaBUJILHOM MUPAMHUJIbI, TEOPEMA O TUIOIIAIA YCEYEHHOW MUPAMUJIBI.

CummeTpust B NPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUU MPABUIBHBIX MHOTOTPAaHHUKOB.
CummeTpusi B MPaBUIBHOM MHOTOTPAaHHUKE: CUMMETpUS MapauIeNICNIUINea, CUMMETPHS
MPaBUJIbHBIX NTPU3M, CHMMETPHUSI PABWIBHON UPAMUIBI.

BekTOpbl M KOOPAUHATHI B pOocTpaHcTBe. [OHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOI
BEKTOpP, JJMHA HEHYJIEBOTO BEKTOPAa, BEKTOPbl KOJUIMHEAPHBIE, COHAINPABICHHBIE U
MIPOTUBOIIOJIOKHO HAIPABIIEHHbIE BEKTOpBL. PaBeHCTBO BEKTOpOB. [IeHCTBHS € BEKTOpaMH:
CIIO)KEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yncno. CBoONCTBa ClOXKeHUs1 BEKTOpoB. CBOMCTBA YMHOXKEHHsA BEKTOpa Ha uucio. [lonsarue
KOMIUIaHapHble  BekTopbl. [lpum3Hak  KoMIUTaHapHOCTM  TpEX  BekTopoB.  lIpaBumio
napauienenumnena. Teopema O pas3lioKEHUM BEKTOpPA MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpssMmoyronpHas cucrtemMa koopauHar B mpoctpaHcTBe. KoopamHatel Bekropa. CBsA3b MEXIY
KOOpAMHATAMM BEKTOpa M KOOpAMHATAMU TOYEK. YTroa Mexay Bekropamu. CkaispHoe
MIPOU3BEICHUE BEKTOPOB.

11 knace

Tena Bpamenus. [ToHATHS: UIMHIPUYECKAs MOBEPXHOCTh, KOHMYECKAs MOBEPXHOCTH,
cepuyeckas MOBEPXHOCTb, 0Opa3yrolne MOBepXHOCTEH. Tenma BpalieHUs: IHIMHID, KOHYC,
yceu€HHBIN KOHYC, ctepa, map. BzaumHoe pacmosioxkeHne cepsl U INIOCKOCTH, KacaTelbHast
IIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHMs Ha IUIOCKOCTH. Pa3BépTka numnmuapa u
KoHyca. CuMMeTpusi cdepsl U 1mapa.

O6béM. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOJIBHOTO
napaenenunena u ciaeactsus u3 He€. OObEM NpPAMOM M HAKIOHHOM NPHU3MBI, LMIUHIPA,
nupaMubl 1 kKoHyca. O6BEM 1apa u mapoBOro CErMEHTa.

KomOuHammu Ten BpalleHuss W MHOTOrpaHHUKOB. Ilpu3ma, BhnucaHHas B LWJIMHIP,
omnMcaHHasg okojo IwuHApa. [lepecedenue cdepsl u mapa ¢ miockocthio. Kacanue mapa u
cdepsl II0cKOCThIO. [IoHATHE MHOTOIpaHHHUKA, OTIMCAHHOTO OKOJIO cepsl, chephl, BIUCAHHON B
MHOTOT'PaHHHUK MJTH TEJIO BPAIICHUS.



[Tnomanas MOBEPXHOCTH IMIMHIpPA, KOHYca, Tuiomans chepsl u e€ yacreir. [logobue B
npoctpaHctBe. OTHomeHHME O00BEMOB, IUIOMIAACH MOBEPXHOCTEH MOAOOHBIX  (uUTYp.
[IpeobpazoBanue momodus, romoTeTus. PelneHue 3a7ad Ha IUIOCKOCTH C HCIIOJIb30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne cedyeHMi MHOTOIPAaHHUKOB M TEJ BpAIlCHMs: CEUYEHUs LWIMHIpA
(mapanienbHO W TEPICHAUKYISIPHO OCH), CEYEHHsS KOHyca (MapajulesibHble OCHOBAHUIO M
MIPOXOJIALINE Yepe3 BEPUIMHY), CEUEHHs Illapa, METOJbl IOCTPOCHUSI CEUYEHUN: METOJ CIIEJOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHNUS, METO/] IEPEHOCA CEKYILEH III0CKOCTH.

BekTopsl M KOOpaAMHATHI B npocTpaHcTBe. Bekropsl B mpocTpanctBe. Onepauuu Haj
BeKTOpamH. BekTropHoe yMHOXeHHE BEKTOpoB. (CBOHCTBa BEKTOPHOIO  YMHOKEHUS.
[IpsimoyronpHas cucremMa KoopAuHAT B mpocTpaHcTBe. Koopauuatel Bektopa. Pasnoxenue
BeKTOpa 1o 6a3ucy. KoopanHaTHO-BEKTOPHBIM METOJT IPU PEILIEHUU T€OMETPUYECKUX 3a/1au.

JBu:keHust B mpocrpancrBe. J[BrwxeHus npoctpaHcTBa. OTtoOpaxeHus. [[BrxeHus u
paBeHcTBO (uryp. OOmue cBoiicTBa IBMXKEHMHA. Buabsl NBMKEHMI: NapajuleNbHBIA NEpEHOC,
LEHTpaJIbHAsl CUMMETpUS, 3epKajibHas CUMMETpPHs, MOBOPOT BOKpYr mpsamoil. IIpeobpazoBanus
nonoous. [Ipsimas u chepa Ditnepa.

Ilnanupyemble pe3yJbTaThl 0OCBOEHHSI YUeOHOr0 Kypca
JINYHOCTHBIE Pe3yJIbTAThI:

1)  epadxcoanckoe  socnumanue:  CHOPMHPOBAHHOCTh  TPAXKIAHCKONW  TO3WUIUHU
oOydJarommerocss Kak aKTHBHOTO ¥ OTBETCTBEHHOTO WIE€HAa POCCHMCKOTO OOIECTBa,
MPEACTABICHUE O MAaTeMaTHYECKUX OCHOBaxX (YHKIMOHMPOBAHUS PAa3IUYHBIX CTPYKTYP,
SIBJICHUHM, TIPOLIEyp TpakJaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMeHHE
B3aMMO/JICHICTBOBaTh C COLUUAJIBHBIMU HMHCTUTYTAaMHU B COOTBETCTBUU C HUX (DYHKUIUAMU U
Ha3HAYCHHUEM;

2) nampuomuueckoe e6ocnumaHnue: CHOPMUPOBAHHOCTh POCCHMCKON TPaKTaHCKOU
UJCHTUYHOCTH, YBAKEHUS K MPOIUIOMY U HACTOSILEMY POCCHMCKOM MaTeMaTHKH, LIEHHOCTHOE
OTHOILIEHHUE K JOCTUKEHUSAM POCCUHUCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIO0JIb30BAHME ATHUX JOCTHKEHUHN B APYTrUX HAyKaX, TEXHOJIOTHX, chepax SKOHOMUKH;

3) 0yxo8HO-HpascmeeHHoe 8OCHUMAHUe:0CO3HAHUE IYXOBHBIX IEHHOCTEH POCCHIICKOTrO
Hapoja, copMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHHUSA, CBS3aHHOTO C
MPAKTUYECKUM MPUMEHEHHUEM JIOCTIKEHUH HayKd M AESITEeIbHOCTBIO Y4YEHOro, OCO3HaHUE
JUYHOTO BKJIAJa B MOCTPOCHHUE YCTONYMBOTO OYIyIEro;

4) scmemuueckoe 6ocnumarue:3CTETUYECKOE OTHOILIEHUE K MHUPY, BKIIOYAs 3CTETUKY
MaTeMaTHYeCKUX  3aKOHOMEpPHOCTEH, OOBEeKTOB,  3agad,  pELIeHUll,  pacCyXIeHUuM,
BOCIIPUMMYHUBOCTh K MATEMAaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUJOB HUCKYCCTBA;

5) @usuueckoe socnumanue: cHOPMUPOBAHHOCTh YMEHHS MPUMEHITH MaTEeMAaTUYECKUE
3HaHMUS B MHTEpecax 3J0pPOBOTO M 0e30macHOro oopasa >KM3HH, OTBETCTBEHHOE OTHOILCHUE K
CBOEMY 3JI0pPOBBIO (3I0pPOBO€ MHTaHHE, COATAHCUPOBAHHBIM DPEXUM 3aHITHA M OTIbIXA,
perynspHas (¢u3nueckas aKTUBHOCThH), (HU3UYECKOE COBEpPUICHCTBOBAHME TMIPH 3aHATHIX
CHOPTUBHO-03/IOPOBUTENLHON EATEIBHOCTHIO;

6) mpyoosoe 6ocnumanue:TOTOBHOCTh K TPYHy, OCO3HAHUE LEHHOCTU TPYAOTIOOUS,
WHTEPEC K PazNUYHbIM cdepaM mpodhecCHOHATBFHONW NesITeNbHOCTH, CBA3aHHBIM C MaTeMaTUKOMN
u e€¢ MNPUIOKEHHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbBIOOp Oyaymiel mpodeccuu u
pealn30BbIBaTh  COOCTBEHHBIE JKM3HEHHBIE IUIaHBI, TOTOBHOCTh M  CIOCOOHOCTH K
MaTeMaTH4YeCKOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSYKEHUH BCEH KU3HU, TOTOBHOCTh
K aKTUBHOMY YYaCTHIO B PELICHUHU MTPAKTUUYECKHUX 33]1a4 MaTEMaTUYECKON HAIlPaBJIE€HHOCTH;

7)  aKonoeuveckoe eocnumarue: CHOPMHUPOBAHHOCTh DKOJOTHYECKOW  KYIBTYPHI,
MOHMMAHHUE BJIUSHUS COLMAIBHO-3KOHOMUYECKUX TMPOLECCOB HA COCTOSIHUE TPUPOJTHON U
COIMANILHOM CpeJlbl, 0CO3HAHNE TTI00ATBHOTO XapaKkTepa IKOJIOTHUUECKUX MPOOIeM, OpUEHTAIHS
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Ha NMPUMEHEHHE MaTeMaTUYeCKUX 3HAHWH JJIs peleHus 3aad B 00JacTH OKPY)KAIOLIeH cpespl,
IUIAHUPOBAHUE MTOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX ITOCJIEICTBUMN JJIsl OKPYKAIOIIEH Cpeibl;

8) YEHHOCMU — HAYYHO20  NO3HAHUA: Cc(OPMHPOBAHHOCTE  MHPOBO33PEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO DPa3BUTUS HAayKM M OOLIECTBEHHON IPAaKTHKH,
MOHMMAaHUE MaTeMaTHU4YecKOW HayKh Kak c(epbl YelOBEYECKOW JEeSATEIbHOCTH, JTamoB &
pa3BUTHUSL U 3HAYUMOCTU Ui Pa3BUTUS LUBWIM3ALMM, OBJIAJEHUE S3bIKOM MAaT€MaTUKU U
MaTeMaTU4YEeCKOW KyJIbTYpOll Kak CpEeICTBOM IIO3HAHUS MHUPA, TOTOBHOCTh OCYILECTBIATh
IIPOEKTHYIO U MCCIIEA0BATEIbCKYIO JIEATEIbHOCTh MHANBUIYaJIbHO U B CPYIIIIE.

MeTtanpeaMeTHbI€e pe3yJabTAThI:
llo3nasamenvHule ynugepcanvhvie yueOHvie 0eucmsus
ba3zosvie nocuueckue oeticmeusi:

® BBLISBJIATH M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMAaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXIy TOHATHIMH, (OPMYITHPOBATH OMPEICICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccH(DHUKAIMK, OCHOBaHHS JIIsI 0000IIeHUS
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCHpPUHUMATh, (GOPMYJIUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpHIATEIIbHBIC, SJMHIYHBIC, YACTHBIC B OOIIUE, YCIOBHBIC,

® BBHISBJIATH MaTEMATHUSCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTHBOPEYHS B (paKTax,
TAHHBIX, HAOJIOJCHUSAX W YTBEPXKICHHSX, NpeiaraTh KPUTEPUU JUIS BBISIBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JIeNaTh BBIBOJIBI C WCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX M HHIYKTHBHBIX
YMO3aKITIOUCHHA, YMO3AKITFOUCHUH 110 aHAJIOTHH;

® TPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUN (IIpsiMble
U OT TMPOTHBHOIO), BBICTPaMBATh apPryMEHTAlMIO, TPUBOAUTH MPHUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJCHHS U BHIBObI;

e BBIOMpaTh CIOCOO pemeHus ydeOHOW 3amavn (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BpIOUpaTh HanboJiee MOAXOMAUINI ¢ YUETOM CaMOCTOSITENIbHO BBIIACIECHHBIX
KpUTEPHUEB).

bazosvle uccredosamenvcrue oeticmaust:

® JCMONB30BaTh  BOMPOCHI  KaK  HCCIENOBATENbCKUA  MHCTPYMEHT  MO3HAHMUS,
(dbopMynupoBaTh BOIPOCHI, (PUKCHpYIOLUE MPOTUBOPEUHE, MPOOJIEeMy, YCTaHABIUBAThH
HUCKOMOE M JaHHOe, (OopMHpOBaTh TUIIOTE3y, APTYMEHTUPOBATh CBOIO IO3HIIMIO,
MHEHUE;

® IPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIA HOKCHEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTE MaTeMaTH4ecKoro oOBbeKTa, SBJCHHs, IMpolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, IPOIIECCAMU;

e camocTosiTeNIbHO  (opmynupoBaTh 00001IEHUS H  BBIBOABI MO  pe3yabTaTam
MPOBEIEHHOTO HAOIIOICHHUS, UCCIEeIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX
PE3yNbTaToOB, BHIBOJOB U 0000IIECHU;

® TIPOrHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEINOIOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHUSX.

Paboma c ungopmayueri:

® BBIABJIATH AePUIUTHI UHOOPMALIUU, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETA HAa BOMPOC U
JUIS PEIICHUS 3a/1a4H;

e BpIOMpaTh WHGOPMAIMIO H3 HCTOYHUKOB PpA3MUYHBIX THUIOB, AaHAIU3UPOBAThH,
CUCTeMATHU3UPOBATh M WHTEPIPETUPOBATh MH(YOPMAIHMIO Pa3TUYHBIX BUIOB U (hopm
MIpe/ICTaBJICHHUS;



CTPYKTYpUpOBaTh HH(MOpMAIMIO, TPEACTaBIATE €€ B  pa3iIu4HbIX  (Qopmax,
WJLTIOCTPUPOBATH IPauvuecKu;

OLICHUBATh HAAE&KHOCTh HMHPOPMALKU 10 CAMOCTOATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

Kommynuxamusnule ynugepcanvhoie yuebnvie oeticmaus
Obuwenue:
® BOCHpPUHUMATH U (GOPMYIUPOBATH CYKJICHUS B COOTBETCTBUHU C YCIOBHUSMHU U IEISIMH

oOIIeHus, SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PELICHUs 3a7ayd, KOMMEHTHPOBATh
IIOJTY4EHHBIN pe3ysbTarT;

B X0J1€ OOCYKJEHHU 3a7aBaTh BOIPOCHI MO CYIECTBY 0OCYKIaeMOIl TEMBI, IPOOIEMBI,
pelaeMon 3aaur, BbICKa3bIBaTh MJIEU, HAllEJIEHHbIE HA MIOMCK PEIICHUs, CONIOCTABIATh
CBOM CYXJECHHUS C CYKICHUSIMH APYTUX YYACTHUKOB JHaliora, 0OHApYKUBATh pa3inyune
U CXOJICTBO TO3MIMH, B KOPPEKTHOU ¢opme (OopMyaupoBaTh pazHOINIACUS, CBOU
BO3paKECHMUS;

MIPE/ICTaBIATh PE3yJAbTaThl PELIEHUS 3a7ayu, SKCIIEPUMEHTa, HCCIeI0BAaHUs, POEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIJICHUS € Y4ETOM 3ajJay Npe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

Pezynamuenvle ynugepcanvhvie yuebHvle Oelcmeus
Camoopzanuzayus:
® COCTaBJIAThH IUIAH, aJITOPUTM DPELIEHUS 3aJayd, BHIOMpATh CIOCOO penieHHs ¢ y4€ToM

UMEIOLUXCA PECYpcoB M  COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaThb H
KOPPEKTUPOBATh BapUaHThl peLIeHUH ¢ yu€TOM HOBOM MH(OpMAaLINH.

CCIMOKOHI’HPOJZZ), SMOI/;MOHaﬂbell:i uUHmesekm.
® BJIaJCTh HaBbIKaAMHU IMO3HABaTEILHOM pe(l)J'IGKCI/II/I KaKk OCO3HaHHs COBEPIIACMBIX

NEUCTBUM W MBICIUTENBHBIX MPOIECCOB, HX pPE3yabTaTOB, BIAJETh CIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTPOJII Ipolecca U pe3yibTaTa PEIIeHHUs MaTeMaTH4eCKOU
3a/1a4y;

MpeIBUIETh TPYTHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUH 3a/la4i, BHOCHUTD
KOPPEKTHUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJICHHBIX
OILIMOOK, BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yibTaTa IL€JId M YCIOBUSAM, OOBSICHATH NPUYUHBI
JNOCTHIKEHHUSI WJIM HEJOCTH)KEHUS DPE3y/lIbTaTOB JESITENbHOCTH, HAXOAWUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

Coemecmnasn 0esmenbHOCmb.

MOHUMATh U UCTIOJIb30BATh MPEHUMYILECTBA KOMAaHIHOW U MHIUBUIYaIbHOU PaOOTHI ITPU
pellieHNH Y4eOHbBIX 3a/1a4, MPUHUMATh 1e]Ib COBMECTHOU JESITEIbHOCTH, TUIAHUPOBATh
OpraHu3allii0 COBMECTHOUW pabOThl, pacmpenesiTh BHIbI PadOT, JIOTOBAPUBATHCS,
00CYX1aTh MPOLIECC U PE3yJIbTaT pabOThI, 0000IIaTh MHEHHS HECKOJIBKUX JIFOJICH;
y4acTBOBAaTh B IPYHMHOBBIX opmax paboThl (00CykIeHUS, 0OMEH MHEHUHN, «MO3TOBBIE
IITYPMBI» U UHBIE), BBITMIOJHATH CBOK YacTh paOOThl M KOOPIUHUPOBATH CBOU JICHCTBHUS
C IpYrUMH 4YIeHaMU KOMaHJbI, OIEHUBATh KAUe€CTBO CBOET0 BKJIa/Ja B OOIIMIA MPOIYKT
M0 KpUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

IIpenmeTHble pe3yabTaThI:
10 kaace

CBO6OI[HO OoneprupoBaTb OCHOBHLIMU NOHATUAMU CTCPCOMCTPUHN IIPHU PCIICHUU 3a1a4 U
MMPOBCACHUN MATCMATUYCCKUX paccymz(eHHﬁ;

NPUMCHATL AKCHUOMBI CTCPCOMECTpUU U CICACTBUA U3 HUX TIpH PCIICHUU
TCOMECTPUUCCKUX 3aaav;



e KJaccu(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONMEPUPOBATH NMOHSATHUSIMH, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKLY IIPSIMOM U IJIOCKOCTBIO;

e CcBOOOJHO OTIEPUPOBATH OHATHAMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIC BHJbl MHOTOIPAaHHHUKOB (TpH3Ma, MUpPaMHJA,
PSIMOYTOJIbHBIN apauIeenuie, Kyo);

e KJaccu(UIMPOBATH MHOTOTPAHHHUKH, BEIOMPAst OCHOBAHUS ISl KIIACCH(PHUKAIINAN;

e CBOOOJHO ONEPUPOBATh TMOHITHUAMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

®  BBINOJIHATH MapaJlJIeNIbHOE, LIEHTPAIIbHOE U OPTOrOHAIbHOE MTPOEKTUPOBaHUE UTyp Ha
IJIOCKOCTb, BBITIOJIHATH U300paxeHus! GUryp Ha MIOCKOCTH;

® CTPOUTH CEUEHHUS MHOTOTPAaHHUKOB Pa3IMUYHBIMU METOJAMH, BBIIOJHATH (BHIHOCHBIE)
IUIOCKHE YEepTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJI CBEpXy, COOKY,
CHU3Y;

® BBIYUCIATH IUIOIIAAU IOBEPXHOCTEM MHOTOIPAHHUKOB (TMpU3Ma, NHUpaMUia),
reOMETPUYECKUX TeJl C MpUMEHEHHEM (pOopMyII;

e CBOOOJHO OMNEpPUPOBATh MOHATHSIMH: CUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPHI;

e cBOOOJIHO OMEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOPJAWHATaM B
MIPOCTPAHCTBE;

®  BBINOJIHATH JEHCTBUS HAJl BEKTOPAMU;

e pewmarh 3aJauyd Ha JI0Ka3aTeJIbCTBO MAaTEMaTHMYECKMX OTHOLICHMH M HAaXOXAECHUE
Ir€OMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHBIE METOAbI IPU  PELICHUH
MaTEMAaTUYECKUX 3a/]a4 MOBBIIIEHHOT'O ¥ BBICOKOTO YPOBHS CJIOKHOCTH;

® [IPUMEHATH MIPOCTEHIINE POrPAaMMHBIE CPEICTBA U 3IEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI ITPU PELICHUN CTEPEOMETPHUECKUX 3a/aY;

® U3BJICKATh, peoOpa3oBHIBATh u UHTEPIPETUPOBATD uH(pOpMaLHIO 0
MIPOCTPAHCTBEHHBIX T€OMETpUUYECKUX (Urypax, NpEeACTaBICHHYIO Ha uYepTexax u
PHUCYHKAX;

® T[IPUMEHATH IIOJy4eHHbIC 3HAHMS Ha TPAKTUKE: CpPaBHUBAaTh M AaHAIN3UPOBATH
peanbHbIe CHTYyallld, MPUMEHITh M3YYCHHBIE HMOHSTHS B MPOILECCE MOMCKA PEIICHUS
MaTeMaTu4ecku COpPMYIHMPOBAHHON MpPOOIEMBI, MOJEINPOBATh peajbHbIC CUTYalllu
Ha SI3BIKE TEOMETPHM, MCCIIEAOBAaTh MOCTPOCHHBIE MOJEIH C HCIIOJIb30BAHHUEM
reOMETPUYECKUX MOHATHH M TEeopeM, ammapara anreOpbl, pemarb MPaKTHYECKHe
3a71a4M, CBSI3aHHBIE C HAXOXK/ICHHEM I'€OMETPHYECKUX BEIINYNH;
® JMETh IPEJCTaBICHUS OO0 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUH KaK COCTaBHOM
qacTH (hyHAaMEHTa Pa3BUTHS TEXHOJIOTHIL.
11 kaace
e CBOOOJIHO ONEPHUPOBATh MOHSATHAMH, CBS3aHHBIMU C HWIMHAPHYECKOM, KOHUYECKOW U
cepryeckoil MOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI MOTy4EHHS;
® OIEpUpPOBATH TMOHATHAMH, CBS3aHHBIMH C TEJIAMH BPAIICHHS: IHIMHIPOM, KOHYCOM,
cdepoil u mapom;
® pacro3HaBaTh Tela BpalleHUs (LUINHIpP, KOHYC, cdepa U map) U 0OBICHITH CIIOCOOBI
TIOJTy9eHHS TeJl BPaIlCHHUS;
e KIaccH(UIMPOBATH B3aUMHOE PaCIONOKEHUE CPephl U TUNIOCKOCTH;
® BBIYHCIATH BEJIMYHHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TeNl BpalleHHs, OOBEMBI M
TUTOIIA/IA TTOBEPXHOCTEH MHOTOIPAaHHHMKOB M TEJ BPALICHUS, T€OMETPUYECKUX TENI C
pUMEHEHUEM (POPMYIT;



CBOOOJHO OTIEPUPOBATH MOHSATUSMU, CBA3aHHBIMH C KOMOWHAIIUSAMU TEJ BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cepy M ONMUCAHHBIA OKOJIO chepsl,
cdepa, BIrUcaHHas B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS,

BBIYHCIISATE COOTHOIIEHHSI MEKIY TUIOMIAISIMHA TIOBEPXHOCTEH M 00bEMaMU TIOT0OHBIX
TEI,

n300paxaTh H3y4aeMble (PUTYpHI, BBIMONHATH (BBIHOCHBIC) IJIOCKHE YEPTSIKH U3
PUCYHKOB TMPOCTHIX OOBEMHBIX (DUTYp: BHIl CBEpXY, COOKY, CHU3Y, CTPOHUTh CCUCHUS
TEJI BpaICHHUS,

W3BJICKATH, UHTEPIPETHPOBATH u peoOpa3oBHIBATH nH(OPMALIHIO 0
MIPOCTPAHCTBCHHBIX TEOMETPUUYECKUX (UTYpaX, IMPEACTABICHHYIO Ha YepTexax u
PUCYHKAX;

CBOOOHO OTIEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATE OTIEPAIH HAJl BEKTOPAMHU;

3aJ1aBaTh TUIOCKOCTh YPABHCHHUEM B JIEKAPTOBOM CHCTEME KOOP/IMHAT;

pelraTh TEeOMETPUYECKUE 3aJadll Ha BBIYHCICHHE VIJIOB MEXKIy NPSIMBIMA H
IUIOCKOCTSIMHU, BBIYHCIICHUE PACCTOSHUN OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia IPH PEIICHH;

CBOOOJHO OIEPUPOBATh IMOHATHSIMH, CBS3aHHBIMH C JBW)KCHHEM B TIPOCTPAHCTBE,
3HATh CBOMCTBA OB KCHUM;

BBITIOJTHATh W300paKCHHSI MHOTOTPAHHUKOB W TENl BpAIleHUsS MPH IMapabieIbHOM
MepeHoce, NSHTPATbHONH CUMMETPHH, 3epKaTbHOW CHMMETPHH, IPU TIOBOPOTE BOKPYT
MIPSIMO, TIPe0Opa30BaHus TI0I00MS;

CTPOUTh CEUYEHHS MHOTOIPAaHHUKOB U Tl BpALIEHHs: CEYEeHUsS LUIUHApA
(mapanienbHO M MEPIEHANKYISIPHO OCH), CEYCHHS KOHyca (MapajuieIbHbIe OCHOBAHHUIO
U IPOXOJISIINE Yepe3 BEpIINHY), CEUCHHUS 11apa;

HCIOJIb30BaTh METOJbl MOCTPOEHUSI CEUEHUH: METOJ| CJEel0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUYECKHIE YTBEPKICHHUS;

MPUMEHATh TreoMeTpuueckue (akThl JUIsl pelIeHHs CTepPEeoOMETPUYECKHX 3ajad,
MIPEINOIaraloINX HECKOJIBKO IIAaroB PEIleHus, €Clii YCIOBUS MPUMEHEHHUS 3a/1aHbl B
SIBHOUM M HESIBHOU opMme;

pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHMH U HaXOXICHHUE
reOMETPUYECKUX BEJINYMH;

MPUMEHSTH MPOTPaMMHbBIE CPEICTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

NPUMEHSTh TOJYYCHHbIE 3HAaHUS Ha MPAKTHKE: CpaBHUBAaTh, aHAIM3UPOBATH U
OIICHUBATh PeajibHbIe CUTYalluH, IPUMEHSATh U3yUCHHbIC MMOHATH S, TEOPEMBI, CBOMCTBA
B TMpollecce TMOMCKAa pEIIeHUsT MaTeMaTH4eCKu CQHOPMYIHUPOBAHHON MPOOIEMBI,
MOJENUPOBATH peajbHble CUTYAIMH HA S3bIKE T€OMETPHUH, UCCIIEOBATh MOCTPOCHHBIE
MOJIENI C HCIOJIb30BAHMEM T€OMETPHUYECKUX MOHITUM M TeopeM, ammapaTa aireOpsl,
pelaTh NpaKTUYEeCKHe 3a/1a4M, CBSI3aHHBIE C HAXOKIEHUEM I'€OMETPUUYECKIX BEIHUNH;
MMETh TpeAcCTaBlIeHUs 00 OCHOBHBIX 3Tamax pa3BUTHS TEOMETPUU KaK COCTABHOMN
yacTu (pyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

TEMATHYECKOE IINTAHUPOBAHHUE
10 kaace



HaumeHnoBaHue Koamyectso
Ne 4acoB DJlIeKTpOHHBbIe (MM poBbIe) 00pa3oBaTeJbLHbIE
pa3aesioB U TEM eCVDCDT
NporpaMmmal Bcero Kontp pecyp
pao
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1 A 23 1 https://bvbinfo.ru/auth
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B .
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3 Eafﬁgg{eﬁbémggzoﬂeﬁ 8 https://bvbinfo.ru/auth
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CHCTEMAaTH3aIUI https://resh.edu.ru/subject/17/10/
3HAHUU
HUroro 102 6
11 kaace
ﬁ‘i HaumenoBanue KOJ}{?‘:SBO DJiekTpoHHbIe (LU PoBbIe) 00pa3oBaTe/IbHbIE
I pa3/iesioB U TeM K pecypcsl
OHTp
IporpamMmmal Bcero pa6
1 Anamutnyeckas 15 1 http://matem96.ru/video analitgeomet.shtml
reoMeTpus https://resh.edu.ru/subject/lesson/7306/start/296950/
[ToBropenue, https://bvbinfo.ru/auth
000011IeH1E U https://resh.edu.ru/subject/lesson/4912/start/23573/
2 15 1
CHCTEMATU3AIHS https://resh.edu.ru/subject/lesson/4757/start/20566/
SHAHUIH https://resh.edu.ru/subject/lesson/6127/start/221519/
3 O0BéM 17 1 https://resh.edu.ru/subject/lesson/4904/start/280336/
MHOIOrpaHHUKa https://resh.edu.ru/subject/lesson/5629/start/23082/
4 T 24 1 https://bvbinfo.ru/auth
ClTaBpaIlCHI https://resh.edu.ru/subject/lesson/6300/start/22490/
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