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MOSICHUTEJIbHAS 3AITUCKA

I'eomeTpust siBisieTcst OMHUM M3 0A30BBIX KypCOB Ha YPOBHE CpEAHEro oduiero ooOpa3oBaHus, TaK Kak 00ecredn-
BaeT BO3MOKHOCTh M3Y4EHHs AMUCLUMIUIMH €CTECTBEHHO-HAYYHOW HAIPABIEHHOCTH M IIPEIMETOB I'YMaHUTapHOIO LHUKIIA.
[TockonbKy J0THYecKoe MbIIUIEHHE, (POPMUPYEMOE NPU U3YyYCHUH O0YYaroIMMUCS TIOHATHHHBIX OCHOB T€OMETPHHU, TIPU
JI0Ka3aTeNbCTBE TEOPEM M TIOCTPOCHUH ETIOYKH JIOTUYECKUX YTBEPXKJICHUI NMPU PELIEHUH IT'eOMETPHYECKUX 3a/1ad, yMe-
HHE BBLIBUTATh M ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCHONB3YIOTCS MPH PEIICHNH 33/1a4 €CTECTBEHHO-HAYYHOTO
IINKJIA, B YACTHOCTH (PM3MUYECKUX 3a/1a4.

Lens ocBoeHMA mporpaMmsbl ydeOHOTo Kypca «I'eoMeTpus» Ha yriryOnéHHOM YpPOBHE — Pa3BUTHE WHIUBHIYallb-
HBIX CIIOCOOHOCTEH 00yJaromuXcs Mpu U3YyIeHUH TeOMETPHH, KaK COCTABILIIONICH MpeaMeTHOH obmacTi «MatemaTHka u
nHpOpMaTHKa» depe3 obecreueHne BO3MOKHOCTH MPHOOPETEHUS M HCIOJIB30BaHUS 00Jiee TITyOOKHX T€OMETPHUYECKIX
3HAaHUHN W JEHCTBHH, CICIU(PUIHBIX T€OMETPUH, U HEOOXOIMMBIX IS YCIIENIHOTO MPO(eCCHOHATBFHOTO 00pa30BaHMUA,
CBS3aHHOTO C UCHOJIb30BAHUEM MAaTEMaTUKH.

[IproputeTHBIMHE 3a7a4aMu Kypca I'€OMETPUH Ha YIIIyOJIEHHOM YpPOBHE, PACIIUPSIOIMMH M YCHJINBAIOIIMMU
Kypc 0a30BOI0 YPOBHSI, SIBJISIFOTCSI:

pacimpeHue NpeICTaBICHU O TEOMETPUH KaK YacTH MUPOBOM KYJIBTYphl M (JOPMUPOBAHHE OCO3HAHHS B3aUMO-
CBSI3U T€OMETPHUH C OKPYKAIOIIM MHPOM;

(hopMHpOBaHUE MPEICTABICHHS O NMPOCTPAHCTBEHHBIX (PUrypax Kak O BRKHEHIIMX MAaTEeMaTHYECKUX MOJEISX,
MIO3BOJITIOIINX ONHUCHIBATH M U3Y9aTh Pa3HBIC SBJICHHS OKPYXXAIOLIETO MHUpPa, 3HAHHUE MOHATHIHHOTO anmapara Mo paseiy
«CtepeomMeTpus» yIeOHOTO Kypca TeOMETpHH;

(opMHpOBaHME YMEHHS BIAJETh OCHOBHBIMH HOHSTHSMH O IPOCTPAaHCTBEHHBIX (UIypax M X OCHOBHBIMHU
CBOHCTBaMH, 3HaHHE TeOpeM, POPMYIT M YMEHHE MX MPUMEHATh, YMEHHS JIOKa3bIBaTh TEOPEMbI M HAXOANUTH HECTAHAAPT-
HBIE CIIOCOOBI PEeLICHUS 33134,

(hopMHpOBaHHE YMEHHUS PACIO3HABATh HA YEPTEKAX, MOAECIAX M B PEAIbHOM MHPE MHOTOTPAaHHHUKH M Tella Bpa-
LICHUS, KOHCTPYHPOBATh TEOMETPHUUECKUE MOJETH;

(hopMHpOBaHHE TOHUMAaHUSI BO3MOXXHOCTH aKCHOMAaTHYECKOT0 MOCTPOSHHSI MaTeMaTHYECKUX TeOpHi, popMHUpo-
BaHHE IOHUMAaHUS POJIM aKCHOMATHKU TPH NPOBEACHUH PACCYKICHUIH;

(dopmHpoBaHHE yMEHHS BJIaJETh METOJAaMH J0KA3aTelbCTB U allTOPUTMOB pEIICHMs, YMECHUS UX NPUMEHSTb,
IIPOBOJIUTH JJOKA3aTENbHbIE PACCYKICHUS B XOJI€ PEIICHUs] CTePEOMETPUUYECKUX 3a4ad U 3ajad C MPAKTUYECKUM COJep-
*aHueM, pOpMHUpPOBaHHE TPEJICTABICHH O HEOOXOAMMOCTH J0KAa3aTeNbCTB P 00OCHOBAaHMM MaTeMaTHYECKUX yTBEp-
KIICHUH U pOJIM aKCHOMATHKH B IIPOBEICHNUH JIClyKTUBHBIX PacCy>KICHHH;

pa3BUTHE M COBEPIICHCTBOBAHHE HMHTEIUICKTYaIbHBIX M TBOPYECKHMX CIHOCOOHOCTEH 0Oydarommxcs, MO3HaBa-
TEJIbHOH aKTHBHOCTH, ICCIIEAOBATEIBCKIX YMEHUH, KPUTHIHOCTH MBIIIJICHUS, MHTEpECca K M3Y4YEHHUIO TE€OMETPHH;

(opmupoBanue (GPyHKINOHATBHON IPaMOTHOCTH, PEJIEBAHTHOW I'€OMETPHH: YMEHHS PacllO3HABaTh MPOSBICHUSL
TEOMETPUUECKHUX MOHITHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX )KU3HEHHBIX CHTYAIMAX M MPH U3YyYCHUH APYTHX
y4eOHBIX IPEAMETOB, MPOSBICHUS 3aBUCHMOCTEN M 3aKOHOMEPHOCTEH, MOJECTHUPOBAHNS PEaTbHBIX CHUTyallui, HCCIIEN0-
BaHHsI TIOCTPOSHHBIX MOJIEJIeH, HHTEPIIPETAlMH MOIY4YSHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIep KaTEIbHBIMU JIMHUAME yaeOHoro Kypca «['eomerpus» B 10—11 xiaccax sBustorcs: «[Ipsimbie
U IUIOCKOCTH B TPOCTpaHCTBe», «MHororpaHHukn», «Tena BpameHus», «BekTopbl ¥ KOOPJHHATHI B MPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.

Cdhopmynuposannoe Bo PI'OC COO tpeboBaHHE «yMETh OMEPHUPOBATH MOHATHIMEY», PEICBAHTHBIMH T€OMET-
puM Ha yriayonéHHOM ypoBHe oOyueHns B 10—11 kiaccax, OTHOCHTCS KO BCEM COJEPIKaTEIbHBIM JIMHUAM y4eOHOTO Kyp-
ca, a ()OpMHPOBAaHHE JOTUUECKUX YMEHUH pacnpeaenseTcs He TOJIbKO MO COAep KaTeIbHbIM JIMHUSIM, HO U 110 TroaM 00y-
yenust. Cozepxanue o0pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTtaM ocBoeHust denepanbHoi paboueil mpo-
TpaMMBI, PacTpeeNEHHBIM 110 TolaM 00y4eHUsI, CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIIU-
MIHAJIBHBIM BOIIPOCaM 00ydaroluecs: 00palaiich HEOAHOKPATHO. DTO MO3BOJISIET OPTaHU30BaTh OBJIAJICHUE reoMeTpuye-
CKHUMH TOHSATHSMH M HaBBIKAMH IIOCIIEJOBATEIBHO M MOCTYIATENbHO, C COOJIOCHHEM NPHHIUIA MPEEeMCTBEHHOCTH, a
HOBBIE 3HAHHS BKJIIOYATh B OOIIYIO0 CHCTEMY I'€OMETPHUYECKHUX MIPEACTABICHUN 00yUYalOMMXCs, pacIupss U yriayouss eé,
00pazyst IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexo/ kK U3y4EHUIO TEOMETPUH Ha yriTyOIEHHOM ypOBHE MO3BOJISIET:

co3math ycioBus ansd auddepeHnmanuy oOydeHHs, MOCTPOSHHUS HHIWBHIYaJbHBIX 00pa30BATENBHBIX IPO-
rpamm, obecneuuTs yriryoaéHHOe N3ydeHe TeOMETPHH KaK COCTaBIIoNIel yuebHoro nmpeamera «MaremaTukay;

MOATOTOBUTH 00yYalomMXCsl K MPOJODKEHNIO U3Y4YEHHs MaTeMaTuKu ¢ yuy€ToM BblOOpa Oynymieil nmpodeccud,
obecrieunBasi IPEEeMCTBEHHOCTh MEX/ly OOIIUM U ITPO(ECCHOHATBHBIM 00pa30BaHUEM.

Ha n3yuyenne yueGHOro kypca «I'eomeTpusi» Ha yriyOnéHHOM ypoBHe orBoautcst 204 yaca: B 10 kmacce — 102
qaca (3 gaca B Heznenro), B 11 kmacce — 102 gaca (3 gaca B HeIeNi0).

COJEPXAHUE OBYUEHUSA
10 KJIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHSTHS CTEPEOMETPHH. T0UKa, MpsiMasi, IIIOCKOCTh, MIPOCTpaHCTBO. [IoHsATHE 00 aKCHOMAaTHYECKOM
IIOCTPOEHHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnonoKeHUe MpSAMBIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, NapajIeNIbHble M CKPEHIMBAIOIIUECS
npsmsle. [IpusHaky ckpemmBaromuxcsl Npsameix. IlapamienbHOCTh MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE: Mapauieiib-



HBIE TIPSIMBIE B MPOCTPAHCTBE, MAPAJIEAbHOCTh TPEX MPSIMBIX, NapauIeNbHOCTh NPSAMON U MIockocTy. IlapannensHoe u
LEHTPAIEHOE TIPOEKTUPOBaHue, n3o0paxeHue ¢puryp. OCHOBHBIE CBOHCTBA MapaJlIeIbHOTO MpoeKTupoBanus. M3oopaxe-
HUe QUryp B napausieabHON MPOEKIMH. YTIIbI C COHAIIPABICHHBIMHU CTOPOHAMH, YTOJ MEXy NMPSMBIMU B POCTPAHCTBE.
ITapannensHOCTh IUIOCKOCTEH: MapajuleNbHble IMIOCKOCTH, CBOMCTBA MapajUIeNbHBIX IUIOcKocTed. Ilpocreiimue mpo-
CTpaHCTBEHHbIE (DUTYPHI HA MJIOCKOCTH: TETPadp, Napajiiesenures, IOCTPOCHNE CeUeHNH.

IlepneHAUKYNIAPHOCTh MPSAMON U IIOCKOCTH: MEPHEHIUKYJSPHBIE NpsMbIE B NMPOCTPAHCTBE, MpsAMBIE Mapa-
JIENIbHBIE ¥ NEPIEHIUKYIISIPHBIE K IUNIOCKOCTH, NIPU3HAK NMEPHEHANKYISIPHOCTH MPSAMOI U IMIOCKOCTH, TEOPEMA O MPSIMOU
MEPIECHANKYIISPHOHN MIocKocTH. OpTOTOHANBHOE TPOeKTHpOBaHue. [IepneHauKysap 1 HaKJIOHHBIE: PACCTOSIHUE OT TOUKH
JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSIMOI 0 IIIOCKOCTH, MPOEKIHS (PUTYPHI HA MIOCKOCTb. [IepneHANKyIAPHOCTD IIIOCKO-
CTEW: MPHU3HAK NEPIIEHANKYIIIPHOCTH ABYX INIOCKOCTEH. TeopeMa o TpEX MepHeHIUKyYIsApax.

VYIubl B IPOCTPAHCTBE: YTOJI MEKAY MPSIMOW U IUIOCKOCTBIO, ABYTPAHHBIN YTroJl, JIMHEWHBIA yrol IBYIPaHHOIO
yrna. TpéxrpaHHbl 1 MHOTOTpaHHble yriibl. CBONWCTBA MJIOCKUX YITIOB MHOTOTpaHHOro yria. CBoiicTBa MIOCKUX U JBY-
TPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CHHYCOB JJISt TPEXTPAHHOTO YTJIa.

MHoOrorpaHHUKHU

Bunsl MHOTOrpaHHHUKOB, pa3BEPTKa MHOTOrpaHHUKA. [Ipu3Ma: N-yronbHas npusMma, OpsMas U HaKJIOHHAs IpU3-
MBI, OOKOBasi U IIOJIHAs MOBEPXHOCTHh NMpH3MBL. [lapanienenunesn, NpsSMOYrONbHBIN Mapajulelenunes U ero CBOMCTBa.
Kparuaiimie myTy Ha MOBEPXHOCTH MHOTorpaHHuKa. Teopema Dinepa. [IpoctpancrBennas teopema [Iudaropa. Ilupa-
MHza: N-yroipHas NUpaMuia, NpaBuiIbHas U yceu€HHas mupamunsl. CBoiicTBa pédep M OOKOBBIX IpaHEl MpaBHIBLHOMN
nupamuabl. [IpaBiuiIbHBIE MHOTOTPaHHHUKH: IIPAaBUIBHAS NIPU3Ma U NPABUIIbHAS NMUPaMUAa, IPABUIIbHASA TPEYTONbHAS ITH-
paMnza M IpaBWIBHBIA TeTpasap, KyO. [IpeacTaBneHne o mpaBHIbHBIX MHOTOTPAHHHUKAX: OKTAdp, NOJACKAa’Ap W MKOCa-
37p.

Beruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHaind, yrisl. [lnomans O0KOBOW MOBEPXHOCTH U HOJN-
HOHN TOBEPXHOCTH MPSIMOH MPU3MBI, INIOMIaAh OCHOBAHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH NPSIMOH mpu3Msl. [lnomans
OOKOBOIi TOBEPXHOCTH M IMOBEPXHOCTH MPABUIILHOI TUpaMUIbI, TEOpEMa O TUIOMIAAN YCeYEHHON MUpaMHU/IbL.

CI/IMMCTpI/ISI B IPOCTPAHCTBC. DJIeMEHTBI CUMMCTpPHUHU MMPaBUJIbHBIX MHOTOI'PAHHUKOB. CI/IMMeTpI/ISI B IpaBUJIbHOM
MHOTOr'paHHUKE: CUMMETPUS Mapajuiejicnuneaa, CAMMETPUA MPaBUJIbHBIX MIPU3M, CUMMETPUL HpaBHJ’IbHOﬁ nUupaMHuabI.

BekTophbl M KOOPAUHATHI B IPOCTPAHCTBE

IToHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOI BEKTOp, JUIMHA HEHYJEBOIO BEKTOPA, BEKTOPHI KOJUIMHEApHBIE, CO-
HanpaBJICHHBIC U MIPOTHUBOIIOJOKHO HAIIPaBJICHHLIC BEKTOPHI. PaBeHcTBO BCKTOPOB. I[eﬁCTBHSI C BEKTOpaMU: CIIOKECHUE U
BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ucio. CBONCTBA CIOXKEHUS BEKTOPOB.
CBoiicTBa yMHOEHHS BEKTOPA Ha 4ncio. [loHsTHe KOMIIaHapHbIe BEKTOPHI. [IpH3HaK KOMIITTAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamnenenunena. Teopema O pa3IOXKEHHU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. IIpsiMoyronbHas
cucTeMa KoopauHaT B npoctpancTBe. KoopauHate! Bekropa. CBs3b MEKIAY KOOPAMHATAMU BEKTOpA U KOOPAWHATAMH TO-
4yek. Yrou Mexay BekTopaMu. CKalnsapHOe POU3BEJEHHE BEKTOPOB.

11 KJIACC

Tena BpameHus

[MoHsiTHs: HMIIMHIPUYECKast HOBEPXHOCTh, KOHHUECKAsl TIOBEPXHOCTh, chepruueckasi MOBEPXHOCTh, 00pa3yroiine
noBepxHocreid. Tena BpalueHus: MIHNHIP, KOHYC, YCeUE€HHbIH KOHYC, cdepa, map. BzauMHoe pacnonoxeHue chepsl U
IUIOCKOCTH, KacaTeJbHasl IIOCKOCTh K cepe. M300pakeHune Ten BpaleHHs Ha IIOCKOCTH. Pa3BépTka HMIIMHIpA U KOHY-
ca. CummeTtpus chepsl U mapa.

O6bEM. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00bEME NPSAMOYTOJIBHOTO TapajuleNienuiea U ciiesi-
ctBus U3 He€. OOBEM NPSAMOI M HAKIIOHHOM MTPU3MBI, HWIMHIPA, MUPAaMHIBI 1 KOHyca. O0BEM I1apa 1 MapoBOTro CerMeH-
Ta.

KomOunanmu Ten BpamieHus 1 MHOTOTpaHHUKOB. [Ipru3ma, BiMcaHHas B HWIMHIP, ONMCAHHAS OKOJIO IMIMHAPA.
[epeceuenue cdeps 1 mapa ¢ miockocTeio. Kacanue mapa u cdepsl miockocTso. [IoHATHE MHOTOIpaHHUKA, OTIMCAHHO-
r0 0K0JI0 chepbl, cepbl, BINCAaHHONH B MHOTOTPAHHHK WM TEJIO BPAIICHHS.

[Inomanp MOBEPXHOCTH LMINHApPA, KOHYyca, Tomans chepsl u e€ gacteil. [logobue B mpocTpancTBe. OTHOIIE-
HUE 00BEMOB, IUIONIACH MOBEpXHOCTEH MoM00HBIX (uryp. [IpeobpazoBanue moao0usi, roMOTeTHs. PemieHue 3aqad Ha
IUTOCKOCTH C UCTIOJIb30BaHIEM CTEPEOMETPHUIECKUX METOIOB.

ITocTpoeHne cedeHnit MHOTOTPAHHIKOB M TEJl BPAIIEHHUs: CEUEHHS IMINHAPA (TTapauIeIbHO U MePIIeHANKYIIP-
HO OCH), CEUeHHS KOHYyca (TlapajuielbHble OCHOBAHHIO U IIPOXO/AIINE Yepe3 BEPIINHY ), CEUEHHS IMapa, METOIbI MOCTpoe-
HUS CEYEHUI: METO/]] CJIEI0B, METOJ] BHYTPEHHETO NPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH.

BekTophbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTtopsl B npocTpancTBe. Onepanun HajJ, BEKTOpaMu. BekTopHoe yMHOXkeHHE BEeKTOpOB. CBOICTBA BEKTOPHOTO
yMHOXxeHus. [IpsiMoyrosibHasl cucteMa KoopJauHat B rpoctpaHcTBe. KoopauHaTel Bektopa. Pasioxxenne Bekropa no Oa-
3ucy. KoopIuHaTHO-BEKTOPHBIN METOJ P PEIIEHUH FEOMETPUUECKUX 3a4a4.

JBHKkeHUs B IPOCTPAHCTBE

JBwxenus npoctpancTBa. Otobpakenus. [IBikeHus u paBeHCTBO ¢uryp. OOmrue cBoiicTBa ABWKCHHUN. Bubl
JIBIJKEHUM: MapaiiesibHbIA NMEPEeHOC, IIEHTPAJIbHAsI CUMMETPUS, 3epKaJIbHasi CUMMETpPHS, TOBOPOT BOKPYT mpsiMoi. [Ipe-
obOpazoBanus ogobus. Ipsmast u chepa Ditnepa.



IJIAHUPYEMBIE PE3YJbTATHBI OCBOEHUSI YYEBHOI'O KYPCA «TEOMETPUS» (YIJIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA
JJUMYHOCTHBIE PE3YJIbTATHI

1) rpa:kianckoe BoCIMTaHHe:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK O0YYAIOIIErOCs KaK aKTHBHOTO U OTBETCTBCHHOTO YWICHA POCCHIA-
CKOTO OOIIECTBA, MPECTABICHUE O MATEMATHYCCKIX OCHOBAX ()YHKIIMOHHPOBAHUS Pa3IHUYHBIX CTPYKTYP, BJICHUH, MPO-
eayp rpakaaHcKoro obmiecTBa (BRIOOPHI, OIPOCH U JPYTO€), YMEHUE B3aHMOJICHCTBOBATh C COIMANBHBIMUA HHCTHTYTA-
MH B COOTBETCTBUH C NX QYHKIHUAMHU U Ha3HAYCHUEM;

2) maTpHOTHYECKOe BOCUTAHHUE:

c(hOPMHPOBAHHOCTh POCCHICKOM TpakIaHCKOH MACHTHYHOCTH, YBaXCHUS K MPOIUIOMY M HACTOSAIIEMY POCCHIA-
CKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JTOCTHKEHUSM POCCHUMCKMX MaTEMATUKOB U POCCUMCKONW MaTeMaTU4eCKOi
IIKOJIBI, KCTIOJIB30BAHUE 3TUX JOCTHKCHUHN B IPYTHX HAyKaX, TEXHOJIOTHUX, chepax IKOHOMUKH;

3) 1yX0OBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JTYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoia, COPMHUPOBAHHOCTh HPABCTBCHHOTO CO3HAHHMS, dTHYC-
CKOT'O MOBEJCHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTIDKEHUN HAYKH U ACSITENbHOCTBIO YYEHOTO, OCO3HA-
HHUE JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYUBOTO OYAYILEro;

4) acTeTuyecKoe BOCIUTAHME:

SCTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs 3CTETHKY MAaTEMaTHYCCKHX 3aKOHOMEPHOCTEW, OOBEKTOB, 3aiad,
PpeIIeHH, pacCyXIeHHH, BOCIIPUUMYHUBOCTD K MATEMaTHYECKIM aCTIEKTaM Pa3MYHBIX BHOB HCKYCCTBA;

5) pusnueckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTh YMEHUS MPUMCHITh MaTeMaTHYEeCKHE 3HAHUS B HHTEpECcax 30POBOTO U OE30MacHOTO 00pa-
3a KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3IOPOBBIO (30pOBOE MHUTAaHHUE, COATAHCHPOBAHHEIN PEKUAM 3aHATHUA U
OTIBIXa, pEryJsIpHas Qu3NUecKas aKTHBHOCTH), (H3MUECKOE COBEPIICHCTBOBAaHWE IMIPHU 3aHATHSIX CIIOPTUBHO-
037I0POBUTEIHHO NeSATETHHOCTHIO;

6) Tpy10BOe BOCIUTAHHUE:

TOTOBHOCTB K TPYAY, OCO3HaHHE LIECHHOCTH TPYIOII00HS, HHTEPEC K Pa3InYHbIM cepam npodheccuoHaIbHOM ae-
SITEIBHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON M €€ MPUJIOKCHUSIMH, YMCHHE COBEPINATh OCO3HAHHBINA BhIOOp OyayIuei mpo-
(eccun 1 peanr30BbIBATh COOCTBEHHBIC )KU3HEHHbIE TUIAHBI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTH4eCKOMY 00pa3oBa-
HUIO U CaM006p8,30BaHI/IIO Ha MPOTSXKECHUN Bcen JKU3HH, TOTOBHOCTH K aKTUBHOMY Y4YaCTHIO B PCIHICHUN MNPAKTUYCCKUX
3aa4 MaTeMaTHYECKON HAIPaBICHHOCTH;

7) 3Ko0J0rHYecKoe BOCIIUTAHH E:

c(OPMHUPOBAHHOCTH IKOJIOTHUECKON KYIbTYpHl, HOHUMAaHNE BIUSIHUS COMUAIBEHO-YKOHOMHUYECKUX MPOIECCOB Ha
COCTOSIHHE TIPUPOTHOM M COIMATIBHOM Cpebl, OCO3HAHUE TII00ATFHOTO XapaKTepa AKOJIOTHIECKUX MPOOIIeM, OpUEHTALINS
Ha TIPIMCEHEHNE MaTeMaTHIeCKUX 3HAHWW JJIS PEeIICHHs 3aa4 B OOJIACTH OKpY’KaloIiel Cpeibl, TUIAHUPOBAHHE TIOCTYII-
KOB U OLICHKHM UX BO3MOJKHBIX IIOCIIEACTBUHN I OKPYXKAIOLIEH Cpenbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKh M oOlie-
CTBCHHO# MPAaKTUKH, MOHUMAHHE MAaTEMaTHYCCKON HAYKH KaK Cephl YCIOBCUCCKON ACATSIILHOCTH, ITANOB e Pa3BUTUSA
1 3HAYUMOCTH JId pasBUTUA HUBUIM3AlUH, OBJIAACHUE A3BIKOM MATCMATHUKU U MaTeMaTHYEeCKON KyHLTypOﬁ Kak cpela-
CTBOM IIO3HAHUA MUPA, TOTOBHOCTH OCYIIECTBJIATH MPOCKTHYIO U UCCIIEAOBATECIILCKYIO NCATCIIbHOCTh NHANBUAYAJIBHO U B

TpyIIe.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIe YHHBepPcalbHbIe YueOHbIE el CTBUS

Ba3oBble Jlornueckue AeicTBUA:

BBISBIIAT M XapaKTepH30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMAaTHYECKHX OOBEKTOB, ITOHATHH, OTHOLICHUI
MEXAY MOHATUSIMHU, (GOPMYIHPOBaTh OINPEAEICHHs MOHSATHH, YCTaHABIMBATh CYIIECTBEHHBIN NMPHU3HAK Kiaccudukaimy,
OCHOBaHUS i 0000IIIEHUS M CPAaBHEHUS, KPUTEPUH MPOBOJJUMOTO aHAJIM3a;

BOCIpUHUMATD, (bOpMyJ'II/IpOBaTL n npeo6pa3031)13aTL CYXKACHUA: YTBEPAUTCIBHBIC U OTPHUUATCIIBHBIC, CANHNY-
HbIE, YaCTHBIE U 00IIUE, YCIOBHBIE,

BBIABJIATD MATEMATUYCCKUEC 3aKOHOMEPHOCTH, B3aUMOCBA3U U IIPOTUBOPEYUA B (baKTaX, JAaHHBIX, Ha6H}O}IeHI/IHX
U YTBEPKACHUSX, IpeAIaraTb KpUTEPHUH AJIS BHISBICHUS 3aKOHOMEPHOCTEH U MPOTUBOpEUNLl;

JieNnaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HMHIYKTHBHBIX yMO3aKIIOUEHHUH, ymo3a-
KJIFOYEHUH 110 aHAJIOTUY;

MPOBOJUTH CaMOCTOATENBHO J0KAa3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPXKIEHHUH (IpsSMBbIE U OT MPOTHBHOIO), BbI-
CTpauBaTh apryMEHTALMIO, IPUBOANUTH IIPUMEPBI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX/ICHHS 1 BBIBOJIBI;

BBIOMpPATH CIIOCO0 penreHus yueOHOH 3a1aun (cpaBHUBATh HECKOJIBKO BapUAHTOB pPELIeHUs, BEIOMpaTh Hanboee
TIOAXOJISAITNI ¢ YIETOM CAMOCTOSITEIFHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble nccaegoBaTebcKue 1elcTBUA:

HCIIOJIB30BaTh BOIIPOCH KaK HMCCIIEOBATEILCKUN MHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH BOMPOCHI, (hUKCUPY-
IOIIMe TPOTUBOpEYHE, MPOOIeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE, (OPMUPOBATH THIIOTE3Yy, apryMEHTHPOBATH CBOIO
TMO3UIINI0, MHCHHE,



MPOBOJIUTH CAaMOCTOSITEJILHO CIUIAHUPOBAHHBIM SKCHEPUMEHT, UCCIIECIOBAaHUE 110 YCTAHOBJICHUIO O0COOEHHOCTEH
MaTeMaTH4eCcKOro 0ObEeKTa, SIBJICHUS, NPOLECcca, BEISIBICHUIO 3aBUCUMOCTEIl MEXy 00BEKTaMH, SIBICHHUSMH, Ipoliecca-
MHU;

caMoCTOATENbHO (popMyIHpoBaTh 00OOIIEHUS! U BBIBOJBI IO pe3yibTaraM IPOBEAEHHOTO HaOIOJCHUS, Uccie-
JIOBaHMs1, OLIEHUBATH JJOCTOBEPHOCTH IOJYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 0000IIEHHH;

MPOTHO3HPOBATh BO3MOXKHOE Pa3BUTUE MPOLIECCa, & TAKXKE BBIABUIATh MPEIION0KEHHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHSAX.

Pabora c undopmanueii:

BBISIBIIAITH IE(UIIUTH HHPOPMALINH, JTaHHBIX, HEOOXOAUMBIX JUII OTBETAa HA BOIIPOC U IS PEIICHUS 3a/1a4H;

BEIOMpaTh MH()OPMAITMIO M3 UCTOYHHKOB Pa3IIMYHBIX THIIOB, aHAM3UPOBATh, CHCTEMATH3HPOBATh U MHTEPIIPE-
THPOBATh HH(POPMAIIHIO PA3TUIHBIX BHIOB U (JOPM MIPEICTABICHHUS;

CTPYKTYPHpPOBaTh HHPOPMALHIO, IIPEACTABIATH €€ B Pa3IMYHBIX (hopMax, WILTIOCTPHPOBATH Ipaduiecky;

OLICHHMBATh HaJEKHOCTh MHPOPMALIMH IO CAMOCTOSITENEHO CPOPMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKAaTHBHBIC YHHBepCAJIbHbIE y4eOHbIe 1eliCTBUSA

Oo0uenue:

BOCIIPUHHUMATh U (OPMYJIHPOBATh CYXJCHUS B COOTBETCTBHU C YCIIOBUSIMHM U LIETSIMU OOILIEHUS, SCHO, TOYHO,
IPaMOTHO BBIPAXKaTb CBOIO TOUKY 3PEHHS B YCTHBIX U MUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO X0y pEIICHUs 3aja-
YH, KOMMEHTHPOBATH TIOTYICHHBIH pe3yIbTarT;

B XO0/i¢ OOCYXJIEHH 3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMOil TeMBbI, IIPOOIIEMBI, pelraeMor 3a1a4H, BbI-
CKa3pIBaTh HJICH, HAIleJICHHBIC HA IMOWCK PEIICHUS, COMOCTABIATh CBOM CYXICHHS C CY)KICHHAMHU IPYTUX YIaCTHHKOB
Jranora, 0OHApYKUBaTh PAa3lIMIMe U CXOACTBO TO3HIINI, B KOPPEKTHOH GopMe POpMyIHpoBaTh pa3HOTIIACHS, CBOU BO3-
paKkeHus;

MPEICTABIATE PE3yNTAThl PEUICHUS 3a1a4d, SKCIICPUMEHTa, UCCIICAOBAHS, IPOEKTa, CAMOCTOATEIFHO BBIOH-
patbh GopMat BBICTYIUICHHUS C Y4ETOM 3aJ1ay PE3EHTALUH U OCOOCHHOCTEH ayAUTOPHH.

PeryassTMBHBIC yHMBepcaibHble yueOHbIe el CTBUA

Camoopranusanus:

COCTaBJIATH IUIAH, aJlTOPUTM pEIISHUs 3a/1a4H, BHIOUpATh CHOCOO pEeUIeHUs ¢ y4ETOM HUMEIOIINXCSl PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM HH(pOpMAIKH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTELIEKT:

BJIAJCTh HAaBBHIKAMH IO3HABAaTEIBFHON PEeQICKCHN KaK OCO3HAHUS COBEPIIACMBIX JEHCTBHH W MBICIUTEIHHBIX
MIPOIIECCOB, HX PE3YNIBTATOB, BIAJETh CIIOCOOAMHU CaMOTPOBEPKH, CAMOKOHTPOJIS TIPOIIecca M pe3yabTaTa PeHICHHs MaTe-
MaTHYECKOU 3a1a4H;

MPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH PEIICHUH 3a/1a4H, BHOCHTh KOPPEKTHBEI B JESTEIb-
HOCTBH Ha OCHOBE HOBBIX OOCTOSTEIIECTB, JAHHBIX, HAlICHHBIX OIMNOOK, BEISBICHHBIX TPYAHOCTEH;

OIICHUBATHL COOTBETCTBUC PE3YyJIbTaTa LUCIN U YCIOBUAM, 0OBSICHATH MPpUYUHBI JOCTUKCHUA WJIN HETOCTHKCHU A
Pe3yJIbTAaTOB JEsATeNIbHOCTH, HAXOJAUTh OIIKOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeJILHOCTh:

MOHUMATh U UCHOJIB30BATh MPCUMYIICCTBA KOMaHI[HOﬁ n HHI[HBH)IyaHLHOfI pa60T1)1 IIpyu pCUICHUN y‘-Ie6HI)IX 3a-
Jad, IpuHUMaThb 0ejb COBMECTHOH ACATCIBbHOCTH, INTAHUPOBATH OPraHU3alUuIo COBMECTHOM pa60T1)1, pacopeaciasaTb BUAbL
paboT, JoroBapuBaThCs, 00CYKIATh MPOIECC U PE3yIbTaT PAOOTHI, 0000IATh MHEHUS HECKOJIBKHX JIFOICH;

Y4acTBOBaTh B TPYIIOBEIX (opMax paboTel (00CYXIeHUs, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMBD» U WHBIE), BBI-
MIOJTHATH CBOIO 4YacTh pabOTHl M KOOPAWHHUPOBATH CBOM JCHUCTBHA C JAPYTMMH WICHAMH KOMaHJBI, OICHUBATH KaYeCTBO
CBOETO BKJIa/Ia B OOIIUI MIPOAYKT IO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aHMOJICHCTBHS.

NPEAMETHBIE PE3YJIbTATBI
K kon1y 10 Ki1acca 00ydyaromuiicss HAyYUTCS:

e CBO0OJIHO ONEPUPOBATH OCHOBHBIMH ITOHATHSMH CTEPEOMETPHUHU NPU PEIICHUH 33/1a4 U MTPOBEJCHUN MaTeMaTHYECKUX
paccyxaeHui;

® IIPUMEHATh AKCHOMBI CTEPEOMETPHH H CIEICTBHA U3 HUX MPH PEIICHUH T€OMETPUUYECKHUX 3a/1ay;

e KIaccH(UIMPOBATh B3aMMHOE DPACIOJIOXKEHHE MPSAMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH HOHATHSIMH, CBSI3aHHBIMHM C YIJIAMH B IIPOCTPAHCTBE: MEXIY NPSIMBIMH B IPOCTPAHCTBE,
MEX]Ty OIPSAMOH U MIOCKOCTBIO;

e CBO0O/IHO ONIEPHPOBATH MOHATHUSIMHM, CBI3aHHBIMUA C MHOTOTPaHHUKAMM;

e CBO0O/IHO Pacro3HaBaTh OCHOBHBIE BHJbI MHOTOI'DAaHHUKOB (TIpU3Ma, MUpaMHJa, NPSMOYTONBHBIN MapauieIenures,
Ky0);

e KIaccH(UIMPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHMS IS KIACCU(DUKAIIIN;

e CcBOOOJHO ONEPHPOBATH MOHATHAMH, CBSI3aHHBIMU C CE4€HHEM MHOTOTPAHHHUKOB TUIOCKOCTBIO;

e BEHITONHATH NAPAVIEIBHOE, IEHTPAIFHOE W OPTOTOHAIBHOE MPOCKTHPOBAHKE (QHUTYp Ha IUIOCKOCTH, BRIITOIHATH H300-
paxenus puUryp Ha MIOCKOCTH;

® CTPOUTH CEYCHHS MHOTOTPAHHHUKOB PA3IWYHBIMH METOJAMH, BBITIONHATE (BBIHOCHBIC) INIOCKUE YEPTEXKH U3 PUCYHKOB
MIPOCTHIX OOBEMHBIX (PUTYp: BHJ CBEPXY, COOKY, CHH3Y;



BBIYUCIIATH IUIOMIAN MOBEPXHOCTEH MHOI'OTPAaHHHMKOB (MIpH3Ma, MHPAMHUIA), TCOMETPUUCCKUX TEll ¢ MPUMCHCHUCM
dopmyur;
CBOOOJIHO ONEPUPOBATH MOHITUAMHU: CUMMETPHUS B IIPOCTPAHCTBE, IIEHTP, OCh U IUNIOCKOCTh CUMMETPHUH, IICHTP, OCh 1
IUIOCKOCTh CHMMETPHUH (DUTYPHI;
CBOOOJIHO OTIEPUPOBATH MOHITHIMH, COOTBETCTBYIOIUMH BEKTOpAM M KOOPJIUHATAM B MMPOCTPAHCTBE;
BEITIOJTHATH IEHCTBHS HAll BEKTOPAMU;
pemaTh 3aJaud Ha JOKa3aTeIbCTBO MATEMAaTHICCKUX OTHOIICHUH M HaXOXICHHE T€OMETPHUUECKUX BEIWYHH, TIPHMe-
HSISl I3BECTHBIC METO/BI ITPH PEIICHUN MAaTEMAaTHICCKIX 3a/1a4 MTOBBIIIIEHHOTO M BEICOKOTO YPOBHS CII0KHOCTH;
MIPUMEHSTHh TPOCTEHITNEe MPOTPaMMHBIE CPEICTBA M ANEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI MPH PEIICHUH CTe-
PEOMETPUIECKUX 3a1ad;
M3BJIEKaTh, MPEOOPA3OBHIBATE H HMHTEPIPETHPOBATH WHPOPMALIUIO O TMPOCTPAHCTBEHHBIX IT'€OMETPHUECKUX (UTYpax,
MIPEJCTABICHHYIO HA YEPTEKAX U PUCYHKAX;
MIPUMCHSTH MMOJMYYCHHBIC 3HAHUS HA MPAKTUKE: CPAaBHUBATh W aHAJU3UPOBATH PEabHBIC CUTYAI[UH, IPUMCHSITh U3Y-
YCHHBIC MOHSATHUS B TPOIECCE MOMCKA PEIICHHUSI MaTEMaTHYeCKU C(HOPMYIMPOBAHHON MPOOIEMBI, MOJICIUPOBAThH pe-
QJIbHBIC CUTYAIMU HA S3bIKE TEOMETPUH, HCCIIC0BATH TIOCTPOCHHBIC MOJICIIU C UCTIOJIE30BAHHEM I'€OMETPHUCCKUX TTO-
HATHHA U TEOpeM, ammapara aireOpbl, peliaTh MPAKTHYCCKHUE 3a/1a4d, CBI3aHHBIC ¢ HAX0XKICHUEM FCOMETPUYCCKUX Be-
JIUYH,;
UMETh TPEACTaBICHNS 00 OCHOBHBIX 3TallaxX Pa3BUTHS T€OMETPUH KaK COCTABHOW YacTH (yHIAMEHTa Pa3BUTHS TEX-
HOJIOTUH.

K xon1y 11 kaacca oOydyaromuiicss HAYYUTCS:
CcBOOOJTHO OTIEPHUPOBATh MOHATHSMH, CBI3aHHBIMU C MIJIHHIPUICCKOM, KOHUIECKOH U CPepUIecKOi TIOBEPXHOCTIIMH,
OOBSICHATB CIIOCOOBI TIOTY4CHUS;
OTIEPHPOBATH MOHATHIMH, CBSI3aHHBIMHU C TEJIAMU BPAIICHUS: [IWJIMHIPOM, KOHYCOM, chepoil U mapom;
pacro3HaBaTh Telia BpalieHus (UINHAP, KOHYC, cdepa U map) u 00bSICHATH CIIOCOOBI MOTyYeHHS TSI BPAIICHHUS;
KJIacCH(UITUPOBATh B3aUMHOE PACIIONOKEHUE ChHEPhI U TNIOCKOCTH;
BBIUUCIIATH BEJIMYMHBI SJIEMEHTOB MHOTOIPAHHUKOB U TEJ BPAIICHHUS, 00BEMBI U IUIOMIAIN TOBEPXHOCTEH MHOTOIPaH-
HUKOB U TEJI BPAIICHUS, FTCOMETPHUCCKUX TEJI C MPUMEHEHUEM (POPMYIT;
CcBOOOJTHO OIEPHUPOBATH MOHIATHSAMH, CBA3aHHBIMU C KOMOWHAIIMSAMH TeJl BPAIleHHs] 1 MHOTOTPAaHHUKOB: MHOTOTpaH-
HUK, BIIMCAHHBIH B c()epy U OTMCAHHBIN OKOJIO cepsl, cepa, BIMCAHHAS B MHOTOTPAHHUK FUTH TEJIO BpAIICHHUS;
BEIYUCIIATH COOTHOIICHUS MEXKAY IUIOMIAIIMH TOBEPXHOCTEH 1 00bEMaMH TOTOOHBIX TET;
n300pakaTh M3ydaeMble (UTYPHI, BHITOIHITH (BBIHOCHBIC) IDIOCKHE YEPTE)KH U3 PUCYHKOB IPOCTHIX OOBEMHBIX (H-
TYp: BUI CBEPXY, COOKY, CHH3Y, CTPOUTH CCUCHHUS TEJI BPALICHNUS;
U3BJICKATh, HHTEPIPETHPOBATh U MPEOOPa30BhIBATE WHPOPMAIIUIO O MPOCTPAHCTBCHHBIX ICOMETPHUCCKUX (UTYpax,
MPECTABICHHYIO HA YePTEkKAX U PUCYHKAX;
CBOOOIHO OMEPHUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTRE;
BBIMOJIHATH ONEPAIMK HAaJl BEKTOPAMH;
3a/1aBaTh IIOCKOCTh YPAaBHEHHEM B JICKAPTOBOM CHCTEME KOOP/IMHAT;,
pelaTh reOMETPUUECKUE 33]]a4i Ha BBIYMCICHUEC YIJIOB MEXIY MPSAMBIMU U TUIOCKOCTSIMH, BHIYHCICHHE PACCTOSHUIMA
OT TOYKH JI0 TUIOCKOCTH, B I[EJIOM, Ha IPUMEHEHHE BEKTOPHO -KOOPIMHATHOTO METO/Ia TIPH PEIICHU;
CcBOOOJTHO OTIEPHPOBATH MOHITHAMH, CBI3aHHBIMH C JBIKEHUEM B TIPOCTPAHCTBE, 3HATh CBOMCTBA JIBIKCHH;
BEITIOJTHATh W300pa)KEHUsST MHOTOTPAHHUKOB M TEJl BPALICHHS INPH MapaUIeIbHOM IEpPeHOCe, IEHTPAIFHOW CHMMET-
pUH, 3epKaTbHON CHMMETPHH, IIPH TIOBOPOTE BOKPYT MPSMOU, IPeoOpa3oBaHuUs OO0,
CTPOWTH CEYCHUS MHOTOTPAHHHWKOB WM TEJ BPAIICHUS: CEYCHUS MIIMHApA (MapajuleIbHO W MEPIEHIUKYISIPHO OCH),
ceveHus KoHyca (Mapasuie/ibHbIe OCHOBAHUIO U MPOXOISIIKE Yepe3 BEPIINHY), CCUCHHUS I11apa;
HCIIOJIb30BATh METO/IbI MIOCTPOCHHSI CCUCHHIA: METOJI CJISI0B, METO BHYTPEHHET0 MPOCKTHPOBAHUS, METO/ TIepeHOCca
CeKyILe! MII0OCKOCTH;
JIOKa3bIBaTh TCOMETPHUCCKUE YTBEPIKICHHUS,
MIPUMEHSTh FeOMETpUYecKre (HaKThl IS PEIICHHUS CTEPEOMETPHUUSCKUX 3alad, MPEINoIararoiiX HECKOJIbKO IIaroB
PEIICHMSI, €CITU YCIIOBHSI IPUMEHEHHS 3aaHbl B SBHOW U HESBHOM (hopMme;
pelaTh 3a/1a4d Ha JOKa3aTeIbCTBO MATEMAaTHUECKUX OTHOIICHAN M HAXOXKICHHUE FT€OMETPUICCKUX BEITHYNH;
MIPUMEHSTH MPOTPAMMHEIC CPEIICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTEMBI MIPH PEIICHHH CTEPEOMETPUICCKUAX
3aag;
MIPUMEHSTH MOJYYCHHBIC 3HAHUS HA MPAKTHKE: CPaBHUBATh, aHATU3UPOBATH U OIICHUBAThH PEalIbHBIC CUTYAIUH, TIPU-
MEHSTh U3yUYCHHBIC TIOHATHS, TCOPEMBI, CBOWCTBA B MPOIECCE MOMCKA PEHICHUS MAaTEeMaTHICCKH CPOPMYIUPOBAHHOM
PpOOJIEMBI, MOJCITUPOBATh PEATbHBIC CUTYAIlMH Ha S3bIKE TCOMETPHH, HCCIICI0BATh MOCTPOCHHBIC MOJCIH C HCITOJb-
30BaHMEM TCOMETPHYCCKUX MOHATHH M TEOpeM, almapara aireOpbl, peiiaTh NPAKTHYECKHE 3aladd, CBSI3aHHBIC C
HAXO0XKJICHUEM IeOMETPUYECKUX BEIHYHH;
HMETh NPEACTABICHUS 00 OCHOBHBIX 3TallaX Pa3BUTHS FCOMETPUH KaK COCTABHOW YacTh (yHIAMEHTa Pa3BUTHS TEX-
HOJIOTHIA.



TEMATHYECKOE IIJTAHUPOBAHHUE

10 KJIACC

Ne HaumenoBanue pa3fenoB U TeM IpOrpamMMbl Kon-Bo yacos DrekTpoHHbIe (IIU(POBBIC)

/n Bcero | Kontp. | 00pa3oBarenbHEIC pecypchl
paboTsl

1 BBezieHue B crepeoMeTpHIo 23 1 https://fipi.ru/

2 B3anmHoOe pacroyioKeHUe NpsIMbIX B IPOCTPAHCTBE 6 1 https://fipi.ru/

3 [MapayienbHOCTh NPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE 8 https://fipi.ru/

4 [epneHauKyISIPHOCTD NPSIMBIX M INIOCKOCTEH B IPOCTPAHCTBE 25 https://fipi.ru/

5 VYTubl U paccTOsTHUS 16 1 https://fipi.ru/

6 MHOTrOrpaHHUKH 7 1 https://fipi.ru/

7 BeKTophl B MPOCTPaHCTBE 12 https://fipi.ru/

8 [ToBTOpenue, 0600IIeHHE 1 CHCTEMaTH3aLUsI 3HAHUN 5 2 https://fipi.ru/

O011ee KOJIMYECTBO YacoB MO MPOrpaMmme 102 6

11 KJIACC

Ne HaumenoBanue pa3feiioB 1 TeM IIPOrPaMMBbL Kon-Bo yacos DrekTpoHHbIe (IIU(POBBIC)

/n Bcero | Kourp. | oOpa3oBaTensHBIC pecypehl
paboTsl

1 AHanuTHYecKas TeOMeTpHs 15 1 https://fipi.ru/

2 [ToBTOpeHue, 06001IeHHE 1 CHCTEMaTH3aLUsI 3HAHUN 15 1 https://fipi.ru/

3 OO0OBEM MHOTOTpaHHHUKA 17 1 https://fipi.ru/

4 Tena BpatueHus 24 1 https://fipi.ru/

5 [Tnoma i NOBEPXHOCTH U 00BEMBI KPYTJIBIX TEJ 9 1 https://fipi.ru/

6 JBrxeHust 5 1 https://fipi.ru/

7 [ToBTOpeHue, 06001IeHHE 1 CHCTEMaTH3aLUsI 3HAHUN 17 2 https://fipi.ru/

OO011ee KOJIMYECTBO YacOB M0 MPOrpaMme 102 8

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLHECCA
YYEBHBIE MATEPHAJIBI V151 YYEHUKA
AranacsH JI.C, Byry3oB B.®., Kamomues Cb. u np. Maremartunka: anreOpa U Hadaja MaTeMaTHIECKOTO aHAIIN3a, TEOMET-
pus. Feomerpus. 10-11 ximace. YueOuuk. ba3osernii u yrioyonénnstii yposau. UznartensctBo «IIpocsemenney
AranacsH JI.C, Byry3oB B.®., Kamomues Cb. u np. Matemartunka: anreOpa 1 Hadaja MaTeMaTHIECKOTO aHAIIN3a, TEOMET-
pus. Feomerpus. 10-11 ximace. YueOuuk. ba3osernii u yrioyonénnstii yposau. UznartensctBo «IIpocsemenne)

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA
https://fipi.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://fipi.ru/

Pabouast mporpamma paszpadorana B coorBercTBuE ¢ 1.18.2.2. ®I'OC HOO (yTtB. mpuka3zom MuHHCTEpCTBA 00-
pazoBanus u Hayku P® ot 17.05.2012 r. Ne413, uzm. u gomn. ot 29.12.2014 r., 31.12.2015 r., 29.06.2017 r., 24.09.2020 r.,
11.12.2020 r., 12.08.2022 t., 27.12.2023 r.) 1 muceMoM MuHHCTEpCcTBa TpocBeneHnss PO n denepanbHO CIy:KOBI IO
Ha/30py B chepe obpaszoBanus u Hayku oT 18.12.2020 r. NeNeCK-578/08, 01-350/13-01 «O cHMXKEHHH JOKYMEHTAI[OH-
HOM Harpy3Ku yauTenen.




