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INOACHUTEJIbBHAS 3AIINCKA

I'eomerpust sABnsieTCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CpeHEro o01iero oopa3zoBaHus, Tak
Kak 00ecreyuBaeT BO3MOXKHOCTh M3YYEHHUS JUCHUIUIMH €CTECTBEHHO-HAyYHOW HANpaBIEHHOCTH W
MPEIMETOB TYMaHUTAPHOTO HUKJA. [TOCKOIBKY JOrH4YecKoe MBIIICHHE, (OPMHUPYEMOE MTPH U3YyUECHUU
00y4aroIUMUCS MOHATUHHBIX OCHOB T€OMETPHUH, IIPH TOKA3aTEIHCTBE TEOPEM U OCTPOCHHUH IETIOUKH
JIOTUYECKUX YTBEPXKICHUNU IPU PEIIECHUM I€OMETPUUYECKUX 3a1ad, YMEHHUE BBIABUIATh U OIIPOBEPIaTh
TUIIOTE3bl HEIOCPEACTBEHHO MCIIONB3YIOTCS IIPU PEIICHUU 3alad €CTECTBEHHO-HAy4yHOIO LUKJA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Ilenp ocBoeHus mporpammsl ydeOHOro kypca «l'eoMerpusi» Ha yriIyOJ€HHOM YpOBHE —
pa3sBUTHE WHAMBUIYAIbHBIX CIIOCOOHOCTEH OOydaromMxcsi MpUd M3YYEHUU TIEOMETpUH, Kak
COCTaBIIsIfOLIeH mTpeaMeTHoW obOimactn «Marematnka W uMH(pOpMaTHKa» dYepe3 obecredyeHue
BO3MOYKHOCTH TpPHOOpPETEHUs] M HCIOJIb30BaHUs Oojee TIyOOKHX T'€OMETPUYECKUX 3HAHUH U
NeUCTBUH, CHEHU(PUUHBIX TEOMETPUH, U HEOOXOAWMBIX JJsi YCHEIIHOrO MNpOodEeCCHOHATHLHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BAaHUEM MATEMaTHKH.

[IpuopuTeTHBIMM 3aJa4yaMH Kypca T'€OMETpPUM Ha YIIyOJIEHHOM YPOBHE, PACIIMPSIOUIMMU U
YCUIMBAIOLUMU Kypc 6a30BOT0 YPOBHSI, SBIISOTCS:

paclIpeHue MpeiCTaBIeHUs] O FeOMETPUU KaK 4acTH MHUPOBOM KYJIbTYpbl M (POPMHPOBAHUE
OCO3HAHUs B3aUMOCBS3H F€OMETPHUH C OKPYKAIOIIIUM MHPOM,;

dbopMHpOBaHHE TIPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTEeMaTHUYECKUX MOJEJIAX, MO3BOJISIIOIIMX OINUCHIBATh M HM3y4yaThb Pa3HbIE SBJICHUS OKPYKAIOIErO
MHpa, 3HAaHUE MOHSITUWHOTO amnmnapara 1o paszaeiny «CtepeoMeTpus» yueOHOTro Kypca reOMEeTpuu;

(dbopMHupoBaHHE yMEHUS BIAJCTh OCHOBHBIMHU TOHSTHSIMH O MPOCTPAHCTBEHHBIX (QUTYpax U WX
OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeopeM, (opMyn M yMeHHe MX NPUMEHSTb, YMEHUS IOKa3bIBaTh
TEOpeMbl U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELICHHUs 3a/ay;

¢dopmMHUpoBaHHE YMEHMsI paclio3HaBaThb Ha YepTeXax, MOJAENSIX M B pEaIbHOM MHpE
MHOT'OTPaHHHUKH U TeJla BPaLleHHsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

(¢bopMHpOBaHUE MOHUMaHHS BO3MOXKHOCTH aKCHOMAaTHYECKOIO MOCTPOCHUS MaTeMaTHYECKHX
Teopuit, GOpMUPOBAHNE TOHUMAHUS POJIM AKCMOMATUKHU IIPH MPOBEIEHUU PACCYKICHUII;

(dbopMHpOoBaHUE YMEHHS BIaJE€Th METOJAAMHU JI0KA3aTEIbCTB U aITOPUTMOB PELIEHUS, YMEHUS UX
MIPUMEHSITh, IPOBOJAUTH TOKA3aTEIbHBIE PACCYKIEHUS B XOJI€ PEUICHHs] CTEPEOMETPUUECKUX 3a7ad U
3aJjad  C MPaKTHYECKUM coJepkaHueM, (OpPMUPOBAHME TMPEACTABIEHUS O HEoOXOIUMOCTU
JI0Ka3aTeNbCcTB MpU OOOCHOBAaHMM MAaTeMaTHUYECKUX YTBEP)KIEHHMM M pOJIM AKCUOMATHUKU B
IIPOBEJIEHUH JI€JYKTUBHBIX PACCYXICHHI;

pa3BUTHE W COBEPLICHCTBOBAaHME HWHTEJUIEKTYaJbHBIX W  TBOPUECKUX CHOCOOHOCTEH
o0yyJaromuxcs, NO3HaBaTEIIbHOM aKTUBHOCTH, UCCIIEJOBATEIbCKUX YMEHUH, KpUTUYHOCTH MBIIIJICHHS,
MHTEpeca K U3Y4eHHUIO T€OMETPUH;

¢dbopmupoBanue  (GYHKIUMOHATBHOW  TPAMOTHOCTH, pEJIEBAHTHOW TE€OMETpUHU:  YMEHUs
pacrno3HaBaTh MPOSBIEHUS T€OMETPUUECKUX IMOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B peaslbHbIX
KU3HEHHBIX CUTYalUsIX U MPU U3YUYEHUU APYTUX Y4EOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEM, MOJAEIMPOBAHUS DPEATBHBIX CHUTYyalWil, MCCIENOBAHUS IIOCTPOEHHBIX MOJIENIEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COZICp)KaTEIbHBIMU JMHUSAMHU YyueOHoro kypca «l'eomerpus» B 10-11 kmaccax
apisAoTes: «lIpsiMple M MIIOCKOCTM B NpOCTpaHCTBe», «MHororpanHuku», «Tena BpaleHus»,
«BeKTophl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/IBHKEHUSA B IPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TtpebOoBaHHME «YMETh ONEPUPOBATH TMOHATHIMM,
peNeBaHTHBIMU T€OMETPUH Ha yrayonéHHoMm ypoBHe oOydenus B 10—11 kimaccax, OTHOCHTCS KO BCeM
COJIEp>KATENIbHBIM JIMHUAM y4eOHOro Kypca, a (popMHpOBaHUE JIOTUYECKUX YMEHUH pacmpenenseTcs
HE TOJIBKO IO COJEpXKATeIbHBIM JHHHUAM, HO U MO roxam obydenus. CopeprkaHue oOpa3oBaHuS,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yinbTaTaM ocBoeHHs DenepaiabHON pabodeld MpOrpaMMsl,



pacnpeeiéHHBIM 110 ToJjaM 00yUeHusl, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM ~ BOMpOocaM  oOydaromiuecs OOpallajgnuch HEOAHOKPATHO. OTO  MO3BOJISET
OpPraHU30BaTh OBJAJICHHUE TEOMETPUYECKUMHM TOHATHUSMH ¥ HABBIKAMU TIOCJIEJOBATENBHO U
MOCTYIATENBHO, C COONIOIGHUEM MPUHITUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY TE€OMETPHUYECKUX MPEJCTaBICHUNA OOYYaIOUMXCs, pacmupss W yrayomsas e€, obOpasys
MIPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3yd4eHHIO T€OMETPUU Ha YII1yOIEHHOM YPOBHE [TO3BOJISIET:

co3iarth ycinoBus g auddepeHnmanyu  00ydeHHs, IOCTPOSHHUS  MHAMBHYaTbHBIX
0o0pa30BaTeNbHBIX MPOTrpaMM, OOECHEUUTh YIIIYOJIEHHOE H3YYeHHE T€OMETPUU KaK COCTaBISIOLICH
yueOHoro npeamera «MareMaTuka;

MOJITOTOBUTh OOYYAIOIIMXCA K TPONODKEHUIO HM3YyYCHHS MaTeMaTHKU C y4€ToM BbIOOpa
Oynymie mpodeccun, obecredyrBas TMPEEMCTBEHHOCTh MEXAY OOMMM H NPOoQecCHOHATBHBIM
o0Opa3oBaHHEM.

Ha m3ydenune yueOHoro kypca «I['eomerpusi» Ha yriyonénHoM ypoBae otBoautcs 204 vaca: B 10
kiacce — 102 yaca (3 yaca B Henenro), B 11 kimacce — 102 yaca (3 yaca B HECIIO).



COILEPKXAHUE OBYYEHUSA
10 KITIACC

IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TTOHATHUS cTepeoMeTpuu. Toduka, mpsmasi, IOCKOCTh, MPOCTPaHCTBO. [TonaTue 06
AKCHOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3anMHOe pacnosioKeHue IpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIUecs, IapajulelbHbIE U
cKkpeuBaromuecs npsmele. [Ipu3Haku ckpemmBaromuxcsi npsAMbIX. [lapamienbHOCTh NPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: MapajUieibHbIE MpPSIMbIE B IPOCTPAHCTBE, MNApaUIEIBHOCTh TPEX
MPSAMBIX, NApAJIEIbHOCTh MPSAMOM UM IJIIOCKOCTH. [lapannenbHoe W LEHTpalbHOE MPOEKTUPOBAHUE,
nzoopaxenue Guryp. OCHOBHbBIE CBOMCTBA MapalIeIbHOTO TpoekTupoBanus. 3o006paxenue Guryp B
[apaJUICTIbHON MPOEKIMH. YIVIBI C COHAINPABICHHBIMU CTOPOHAaMH, YroJl MEXAYy IpsAMBIMU B
npoctpaHcTBe. [lapaienbHOCTh MIIOCKOCTEN: MApaUIENbHbIE MUIOCKOCTH, CBOMCTBA MapaJuIeIbHBIX
wiockocteil. [IpocTeiinme mpocTpaHCTBEHHBIE (DUTYPHI HA TUIOCKOCTH: TETPAdAp, MapauleIIeTuIIe],
MMOCTPOEHUE CEUCHHUIA.

[lepneHquKyISIpHOCTD MPSMOM U IIJIOCKOCTH: NEPIEHAUKYJSPHBbIE MPSAMbIE B MPOCTPAHCTBE,
MpsIMbIE NTapaJJIEIbHbIE U NEPIEHANKYIISAPHBIE K TUIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH MPSAMON
U IUIOCKOCTH, TEOPEMA O MPSAMOM MEPIEHIUKYIAPHON TIOCKOCTU. OPTOrOHAIBHOE TPOECKTUPOBAHKE.
[lepnenuKynsip 1 HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHME OT MPSIMOU 110
IUIOCKOCTH, TPOEKIHs (GUTYpbl HA IUIOCKOCTh. [lepneHAuKyIsIpHOCTh IUIOCKOCTEH: MpHU3HAK
MEPIECHANKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX nepneHauKyIspax.

VYriael B IPOCTPAHCTBE: YroJl MEXAY MPSIMOM U IJIOCKOCTBIO, ABYI'PAHHBIM YroJi, JIMHEHHBIN
yron ABYrpaHHOro yria. TpéxrpaHHblii W MHoOrorpaHHble yriabl. CBONCTBa IJIOCKHX YIJIOB
MHOrorpaHtoro yryia. CBOWMCTBAa IUIOCKMX M [JBYTPaHHBIX YIJIOB TPEXTPAaHHOrO yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB ISl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHUKH

Bunbel MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrosnbHas npusma, npsMas u
HaKJIOHHAasl MPU3MBbl, OOKOBas U MOJHAas MOBEPXHOCTh Mpu3Msbl. [lapamenenunen, mpsiMOYTroiIbHbIHN
napajuleJenuIes 1 ero cporcrsa. Kparyaiiiue ImyTH Ha NMOBEPXHOCTH MHOTOTpaHHHKa. Teopema
Oiinepa. [IpoctpancrBennas teopema [ludaropa. [lupamuna: n-yronpHas nupamuaa, MpaBUibHas U
yceuéHHas nupamuabl. CBoiicTBa pédbep U OOKOBBIX rpaHel MpaBUIbHOW nupamMuisl. [IpaBuibHbIE
MHOTOTPAaHHUKH: TPAaBWIbHAs MpHU3Ma MW NpaBWIbHAsA NUpamMuia, I[PABWIbHAS TPEyroibHas
NUpaMU/Ia U IPaBUIIbHBINA TeTpadip, KyO. IIpeacraBienne o mpaBUIbLHBIX MHOTOIPAaHHUKAX: OKTadp,
JOJEKadAp U UKOCAdP.

Bbruuciienue 31eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lmomans OGokoBoi
MOBEPXHOCTU M MOJHON MOBEPXHOCTH HPSAMOM MPHU3MBI, TUIOIAAb OCHOBAaHU, Teopema 0 OOKOBOM
MOBEPXHOCTU NpsIMOM Tpu3Mbl. [lnomans OGOKOBOI MOBEPXHOCTH W MOBEPXHOCTH MPAaBUIIBLHON
MApaMU/IbI, TEOpPEMA O IJIOMAN YCEUEHHON TUPaMUbI.

CummeTpust B MNPOCTPAHCTBE. OJIEMEHTbl CHMMETPUM IPABUIBHBIX MHOTOI'PAaHHHKOB.
CummeTpusi B NOpPaBWIBHOM MHOTIOTPaHHUKE: CHMMETpHs MapajulelIeNuIea, CUMMETPUs
MPaBUJIBbHBIX MTPU3M, CHMMETPHUS MPABUIILHON TUPAMUIBIL.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO BEKTOpA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABJIEHHbIE M IPOTHBOIOJIOXHO HAINpaBICHHbIE BEKTOpbl. PaBeHCTBO
BEKTOPOB. JIeICTBUS ¢ BEKTOPAMMU: CIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB,
YMHOKE€HHE BEKTOpa Ha 4yucio. CBOMCTBA COKEHUSI BEKTOPOB. CBOMCTBA YMHOXXEHUS BEKTOpa Ha
yucno. [lonstue xomrmanapHsle BEKTOpbl. [Ipu3Hak KomIutaHapHOCTH TpEX BeKTOpoB. I[IpaBuio
napajuienenunena. lTeopema O pas3loXKEHWH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.



[IpsmoyronbHas cucremMa KOOpAWMHAT B TmpocTpaHcTBe. KoopawHaTel BekTOopa. CBSI3b MEKIY
KOOpJMHATAMM BEKTOpa W KOOpIMHATaMH TOYeK. YTol Mexay Bekropamu. CkamspHoe
IIPOU3BENECHNE BEKTOPOB.

11 KJIACC

Tesna Bpamenus

[loHATHS: WIMHAPUYECKAs MOBEPXHOCTb, KOHHMYECKAash IOBEPXHOCTh, Cdepuueckas
MOBEPXHOCTh, 00pa3yroline noBepxHocTeil. Tena BpaleHus:: MWIMHAP, KOHYC, YCEUEHHBIN KOHYC,
chepa, map. Bzaumuoe pacnonoxenue chepbl U IMIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe.
N300paxenune ten BpaleHUs Ha miIockocTu. Pa3BépTka munuHapa u konyca. CuMMmerpusi cepsl U
mapa.

O0béM. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME TPSIMOYTOILHOTO
napajuienenunena u cieactBus u3 He€. OOBEM TpSIMOW W HAKIOHHOW TPU3MBI, IHIMHIPA,
nupamMuibl 1 KoHyca. O0bEM 11apa U apoBOr0 CETMEHTA.

KomOuHnanmu Ten BpamieHust 1 MHOTOTpaHHHUKOB. [Ipu3ma, BOUCaHHas B IMJIMHJP, ONMCAHHAS
oxono nunuHapa. [lepeceuenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u cepsl mI0cKoCThIO.
[ToHsITHE MHOTOTpAaHHUKA, OTIMCAHHOTO OKOJIO c(epbl, cPepbl, BIMCAHHON B MHOTOTPAHHUK UITH TEJO
BpallleHUsI.

[Inomanpe MOBEPXHOCTH WHIWMHApA, KOHyca, Iuiomans chepsl u e€ yacreid. [lomobue B
npoctpancTBe. OTHOMIEHUE 00BEMOB, IUIOMAACH MTOBEPXHOCTEH MOA00HBIX Guryp. [IpeodpasoBanwe
nonodusi, romorerus. PemieHue 3amad Ha IJIOCKOCTU C HCHOJIb30BAaHUEM CTEPEOMETPUUYECKUX
METOJI0B.

[TocTpoenne ceueHuit MHOTOIPAaHHUKOB U TEJl BPAIICHUS: CEUEHUs LMINHApA (apajuleIbHO U
NEPIEHIUKYIIIPHO OCH), CEYEeHUs KOHyca (MapajyieibHble OCHOBAaHHMIO M IPOXOSIINE uepes
BEPILMHY), CEUYEHHUs IIapa, METOJAbl IOCTPOCHMS CEYEHMM: METOJ CIJIEJIOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bextopsl B mpoctpancTtBe. Omnepanuu Hajx BEKTOpamMH. BEKTOpHOE YMHOKEHHE BEKTODPOB.
CpoiicTBa BEKTOpHOro yMHOXeHUs. [IpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Paznoxenue BekTopa mo 0Oaszucy. KoopamHaTHO-BEKTOpPHBIH METOJ MpHU
pelIeHNN TeOMEeTPUYECKUX 3a/1a4.

J{BMKeHHMS B IPOCTPAHCTBE

JlBmwxeHust nmpoctpanctBa. OtobOpaxenus. [IBwkeHus u paBeHcTBO uryp. OOure cBoicTBa
IBUKCHW. BUIbBl JBIKEHUH: TapasielbHBIA TMEpEeHOC, IEHTPAIbHAsS CUMMETPHs, 3epKalbHas
CUMMETpUs1, TOBOPOT BOKPYT IpsiMoii. [IpeoOpazoBanus nogodus. [Ipsmas u cdepa Ditnepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YUYEBHOI'O KYPCA «I'EOMETPUS»

(YIJIYBJIEHHBI YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O OEPA30OBAHUS
JUUYHOCTHBIE PE3YJIBTATEI
1) rpaxaanckoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMN O00YUYAIOMIEroCcss KaK aKTUBHOTO U OTBETCTBCHHOTO
YJieHa POCCHUICKOrO OOIIEeCTBA, MPEACTABICHHWE O MAaTEMaTHYEeCKHX OCHOBaX (YHKIIMOHUPOBAHHS
Pa3IMYHBIX CTPYKTYp, SBICHUH, MPOIENyp I'pa)JIaHCKOro o0iiecTBa (BbIOOPHI, OIPOCHL U Ipyroe),
yYMEHHE B3aUMOJIEHCTBOBaTh C COLMAIbHBIMU HMHCTUTYTAMH B COOTBETCTBHUH C MX (DPYHKUUAMU U
Ha3HA4YCHHEM;

2) naTPpUOTHYECKOEe BOCTIMTAHME:

c(OPMHPOBAHHOCTh POCCHMCKON TPAaXKTAHCKOW HICHTUYHOCTH, YBAXKEHHS K MPOHUIOMY H
HACTOSIEMY POCCUKWCKON MAaTEMATHUKH, LEHHOCTHOE OTHOLIEHHWE K JOCTHKEHHUSM POCCUHUCKUX
MAaTEMaTUKOB M POCCUUCKOM MAaTEMATHYECKOW IIKOJIbI, UCMOJb30BAHUE 3TUX AOCTHKEHUW B APYTUX
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCNIMTAHUE:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapoja, cOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUs, ITUYECKOr0 MOBEJCHUS, CBA3aHHOIO C IPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYyKU U
JesITeNbHOCThIO YYEHOT0, OCO3HAHUE JINYHOTO BKJIaJ[a B MIOCTPOSHUE YCTOMUMUBOTO OYAYIIEro;

4) 3cTeTHYeCcKoe BOCIUTAHME:

3CTETHYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAS 3CTETHUKY MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJla4, PCEHICHWH, pPACCYKICHHH, BOCIPUUMYHBOCTh K MAaTEMaTHYCCKHUM acIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHME:

chOpPMUPOBAHHOCTh YMEHHS MPUMEHSATh MaTeMaTHYeCKHe 3HAHUS B MHTEpecax 3J0pPOBOTO U
Oe3omacHoro oOpa3a *H3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3[I0POBBIO (340pPOBOE MUTAHUE,
cOamaHCHUpPOBAaHHBIA PEKUM 3aHATUN M OTHAbIXA, peryisipHas (u3nueckas aKTUBHOCTH), (HU3UUYECKOE
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHOMN ESTENBHOCTHIO;

6) TpynoBOe BocUTaAHME:

TOTOBHOCTh K TpPYAYy, OCO3HAaHHWE ILIEHHOCTH TPYIOJIOOMs, MHTEPEC K pPa3IU4HBIM chepam
MpopECCUOHAIBHON JIEATETbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKONW M €€ NPWIOKEHUSMH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BHIOOP Oyaymied mpodeccru W peaan30BBIBaTH COOCTBEHHBIC JKU3HEHHBIC
IUJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHUYECKOMY OOpa30BaHHMIO U CaMOOOPa30BaHHIO Ha
MPOTSHDKEHUM BCEW KM3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIIEHHMH MPAKTUUECKUX 3ajay
MaTeMaTUYeCKOW HalpPaBIE€HHOCTH;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

c(hOPMHUPOBAHHOCTh ~ JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHWE  BIHUSHHUS  COIMAIBHO-
SKOHOMHUYECKHX MPOIIECCOB HA COCTOSTHUE MPUPOIHOMN U COIMATBLHOM Cpeibl, 0CO3HAHUE TI100aTbHOTO
XapakTepa SKOJOTHYECKUX MPOOJIeM, OPUEHTAIMsI Ha TPUMEHEHHE MAaTeMAaTHUYECKUX 3HAHWHN I
perieHus 3aaa4d B 00J1aCTU OKPYKAIOIIEeH cpeibl, INIAHUPOBAHNE IMMOCTYIIKOB M OIICHKU MX BO3MOYKHBIX
MOCJIE/ICTBUH J1JIs1 OKPY>KAOIIEH Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOILECTBEHHOH MPaKTHKH, MOHMMaHHE MAaTeMaTHYeCKOM HayKH Kak cdepbl deroBedecKoi
NEATEIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH JUISl Pa3BUTHUS LIMBUIM3ALMHU, OBJIAJICHUE S3BIKOM
MareMaTHKd M MaTEeMaTU4YECKOM KyJIbTYpOM Kak CpEICTBOM TIO3HAHUS MHpPA, TOTOBHOCTh
OCYUIIECTBJIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO I€ATEIbHOCTh MHANBUYaJIbHO U B TPYyIIIE.

METAINPE/METHBIE PE3YJIbTATbHI
ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3soBble Jlornyeckue 1eMcTBUA:




BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTHYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUH MEXAy TOHATUSAMH, (OPMYIUPOBATh OMNpPEICNICHUS MOHSITHHM, YyCTaHAaBIUBATh
CYIIECCTBCHHBIH MpPHU3HAK KIACCU(PUKAIUM, OCHOBAaHUS Ui OOOOIICHHUS W CpPaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATH, (OPMYITUPOBATH U MPEoOpa3OBBIBATH CYKICHUS: YTBEPAUTCIbHBIC U
OTpHILIATENIbHBIC, CAMHIUYHBIC, YACTHBIC U 0OIIE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B (haKTax, TaHHBIX,
HAONIOJICHUSAX U YTBEPXKACHUSAX, MpeAsiaraTb KPUTEPUU MJI BBISBICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JeNlaTh  BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aK/I4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAUTH CaMOCTOSITENIBHO JOKa3aTebCTBA MATEMATHUUYECKUX YTBEPKIAEHUH (IIpsIMble U OT
MIPOTUBHOTO), BBICTPAMBATh aPTyYMEHTAIIUIO, IPUBOAUTHh MPUMEPHI U KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC CYXKICHHSI M BBIBOJIBI;

BBIOMpaTh crmoco0 pemieHus y4eOHO# 3ajauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB PEIICHHS,
BbIOMpaTh HanboJIee MOAXOSAIINN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue J1elCTBUA:

HCIIOJIb30BaTh BOMPOCHl KaK MCCIENOBATEIbCKUIT HMHCTPYMEHT MO3HaHUA, (OPMYIHPOBATH
BOTIPOCHI, (UKCUPYIOIIKME MPOTHBOpEeUne, NpoOJIeMy, yCTaHABIMBAaTh HCKOMOE M JaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOAUTH CAaMOCTOSITENIbHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAaHUE IO YCTaHOBJICHUIO
O0COOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa, SIBJIEHMSI, IPOLECCa, BBISIBICHUIO 3aBHCHUMOCTEM MEXIy
00BEKTaMHU, SIBICHUSAMHU, TIPOIIECCAMU;

CaMOCTOSITENNFHO (DOpPMYIHpPOBaTH OOOOIIEHHS W BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO
HAOIIO/IEHNUs, WCCIEOBaHMs, OILIEHWBATh JIOCTOBEPHOCTh IMOJIYYEHHBIX pE3yNbTaTOB, BHIBOJIOB U
0000I1IeHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKKe BBIIBUTaTh MPEANOIOKEHHS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JAePUIMTEl WHPOPMAIIMU, TAHHBIX, HEOOXOJWMBIX JUII OTBETa Ha BONPOC U JUIS
pellIeHus 3a/1auH;

BBHIOMpaTh ~ MHQOpPMAIMIO W3  HCTOYHMKOB  PA3IMYHBIX  THUIOB,  aHAIU3UPOBATH,
CUCTEMAaTHU3UPOBATh M HHTEPIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

CTPYKTYypUpPOBaTh HMH(OPMAIINIO, MPEACTABIATh €€ B PA3NIUUYHBIX (OpMax, WILTIOCTPUPOBATH
rpapuyuecKy;

OLIEHHUBATh HAAEKHOCTh HH(OPMALIMY IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBbIE YyHUBEpPCAJIbHbIC Y4eOHbIE el CTBUA

Oo0wmenue:

BOCIIPUHUMATH ¥ (JOPMYIIUPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUAMH U LENISIMHU OOILEHUS,
SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pPEHUS B YCTHBIX U MUCBMEHHBIX TEKCTaX, /J1aBaTh
MOSICHEHUSI 110 X0y PELIeHHUs 3a7]aui, KOMMEHTHPOBATh MOJIyYEeHHBIH pe3ybTar;

B XO/i€ OOCYXJIEHHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, HpOOIeMbl,
pemaeMoi 3ajauM, BBICKA3bIBaTh WJEH, HAICJICHHBbIE HA IOUCK pPEIIEHUs, COMOCTaBJISATh CBOU
CYXKJEHUSl C CYXIEHUSAMM JPYI'MX YYacTHUKOB JAManora, oOHapyXHWBaThb pa3IM4M€ U CXOACTBO
MO3MLMH, B KOPPEKTHOU (opMe (HOpMyIUpOBaTh Pa3HOIIACHSI, CBOU BO3PAKEHHUS;

NPEICTaBIATh PE3ylbTaThl pPEUIEHUs 3a7aud, HKCIEPUMEHTA, MCCIEIOBAHUSA, IPOEKTa,
CaMOCTOSITEJIHO BBIOMpaTh (opMaT BBICTYIUIEHUS € Y4ETOM 3a/ay IPE3eHTAlMM M OCOOEHHOCTEH
ayJAUTOPHUH.



PeryasiTuBHble YHHBepPCcAJIbHbIE YUeOHbIE eiicTBUS

Camoopranu3anmus:

COCTABIIATh IUIAH, AJITOPUTM pELICHUS 3aJa4d, BBIOMPATh CIOCOO pEUIeHHus C Y4ETOM
HUMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTb U KOPPEKTHPOBATH
BapHUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb, JMOLHOHAJIbHBIH HHTEJIEKT:

BJIaJIeTh HABbIKAMU I03HABATEJIbHOW pe(IeKCHH KaK OCO3HAHHUS COBEPLIAEMBIX IEHCTBUH U
MBICIMTENbHBIX IPOLECCOB, UX PEe3yJbTaToOB, BIaJeTh CIOCO0AMM CAMOIPOBEPKU, CAMOKOHTPOJISA
npolecca 1 pe3ysbTara pelleHusl MaTeMaTHYecKol 3a1auu;

IIPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOIYT BO3HMKHYTh IpU pEIIEHWU 3aJayd, BHOCHUTH
KOPPEKTHBBl B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, JAaHHBIX, HAHJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH M yCIOBUSAM, OOBSICHATH MPUYMHBI TOCTHKEHUS WIIH
HEIOCTHXKEHUS PE3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OUIMOKY, JaBaThb OLEHKY MPHOOPETEHHOMY
OIIBITY.

CoBMmecTHast 1eATEIBHOCTD:

IIOHMMaThb U HCIOJb30BATh IPEUMYILECTBA KOMAHIHOW M HWHIMBUAYAJIbHOW pabOThl IpH
pelieHnr y4eOHbIX 3a]ad, IPUHUMATh 1€JIb COBMECTHOW JIEATENbHOCTH, MJIAHUPOBATH OPraHU3aLUI0
COBMECTHOI paboOThl, pacIpeessaTh BUAbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U PE3yJbTaT
paboTb1, 00001IaTh MHEHHUST HECKOIBKHX JIFOJIEH;

y4acTBOBaTh B TIpYyNNOBbIX ¢opMax paboThl (oOcykaeHus, OOMEH MHEHHUH, «MO3TOBBIE
IITYPMBI» U WHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C JIPYTUMHU
YjieHaMM KOMaHJbl, OIIEHMBAaTh KadeCTBO CBOEro BKJIaJa B OOLIMI NPOAYKT MO KPUTEPHSIM,
c(OpMYIHPOBaHHBIM YYaCTHUKAMH B3aUMOAECUCTBHSL.

HPEIMETHBIE PE3YJbTATDI
K koniy 10 kiacca o0yyaromuicss Hay4uTCs:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU TOHATHUSMHU CTEPEOMETPHH MpPH PEUICHUU 3373y U
MIPOBEJICHUU MaTeMaTHYECKUX PACcCYKICHU;

¢ [IPUMCHATH AKCHUOMBI CTCPCOMETPUN U CICACTBUA M3 HHUX IIPHU PCIHICHUH I'COMCTPUUYCCKHUX
3azady;

L KHaCCI/I(i)I/IHI/IpOBaTB B3aMMHOC PACIOJOXKCHUEC TMPAMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

L CBO60)IHO OIICpHUPOBATH TOHATHUAMH, CBSA3AHHBIMU C YTJIaMUd B IPOCTPAHCTBEC: MECKIAY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKIY MPSMOM U IIIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacrmo3HaBaTh OCHOBHBIE BHUIBl MHOTOTPAaHHUKOB (MpH3Ma, MHpaMUJa,
MIPSIMOYTOJIBHBIN Tapasiesenune, Ky0);

L KHaCCI/I(i)I/IHI/IpOBaTB MHOTI'OI'paHHUKU, BBI6I/Ip35I OCHOBAHUA I K.]'IaCCI/I(i)I/IKaHI/II/I;

e CBOOOJHO OMNEPUPOBATH TMOHSATHUSIMH, CBS3aHHBIMH C CEUCHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

® BBINOJHATH MapajuleIbHOE, LEHTPAIBHOE U OPTOTOHAJIBHOE MPOEKTUpOBaHHE (GUTYp Ha
TUIOCKOCTD, BBITIOJHSTH N300paXKeHHs (GUTYp Ha MIIOCKOCTH;

¢ CTPOUTH CCUCHHA MHOTOTPAHHHUKOB PAa3IMYHbBIMU MCTOAAaMU, BBIIIOJHATH (BBIHOCHLIC)
TIJIOCKWE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (PUTYp: BU CBEPXY, COOKY, CHU3Y;

e BBHYMCIATH  IUIOLIAJAM  IOBEPXHOCTEH  MHOIOIPAaHHUKOB  (IpHU3Ma,  [HpamMHaa),
Te€OMETPHUECKUX TEJI C IPUMEHEHHEM (HOpMYIT;



CBOOO/HO OTEPUPOBATH MOHATHSIMHU: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh U IMIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJHO ONEpPUPOBATH TOHSATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITIOJIHSTH JICUCTBUS HAJl BEKTOPAMU;

pemath 3aJaud  Ha JIOKa3aTeJIbCTBO MAaTEMaTHYEeCKMX OTHOIICHHH M HaXOXKICHHE
F€OMETPUUYECKUX BEJIMYMH, MIPUMEHSSI U3BECTHbIE METOAbl MPU PELICHUH MaTeMaTH4YEeCKUX
3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CII0KHOCTH;

MPUMEHSTh MPOCTEUIINE TMPOTrPaMMHBIE CPEICTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI PU PELICHUN CTEPEOMETPUUECKUX 3a]a4;

U3BJIEKaTh, MPeoOpa3oBbIBATh U HUHTEPIPETUPOBATH HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MpeACTaBICHHYIO Ha YEPTEKaX U PUCYHKAX;

MPUMEHATh TMOJYYEHHbIE 3HAHHWS HA TMPaKTUKE: CPaBHUBATh M aHAIU3UPOBATH pEaTbHBIC
CUTYalluH, MPUMEHITh U3YUYCHHbIE MOHSATHUS B MPOIIECCE MOUCKA PEIICHUS MAaTeMaTUYeCKU
chopMyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealbHbIe CUTYallUHd HA SI3bIKE T€OMETPUH,
UCCIIEIOBATh MOCTPOSHHBIE MOJIETH C MCIOJIb30BAHUEM T'€OMETPUUECKUX MOHSATHI U TEOpEM,
anmapata anreOppl, pemarb MpPAKTUYECKUE 3aJadud, CBS3aHHbIE C HaXO0XJICHUEM
F€OMETPUUYECKHUX BEIIUYUH;

UMETh MpeACTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTHUS F€OMETPUU KaK COCTaBHOW 4YacTU
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K xonny 11 kiacca oOyyaronuiicss HAy4uTCs:

CBOOOJHO OIEPUPOBATh TOHATHUAMH, CBA3aHHBIMU C ILWJIMHAPUYECKOH, KOHUYECKOH H
cepuueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOJTyUEHHUS,

OTIepUPOBAThH MOHATHAMHU, CBSI3aHHBIMM C T€JIaMU BpAIICHUS: IIWINHIPOM, KOHYCOM, cepoit
U 11apOoM;

pacmo3HaBaTh Teja BpalleHus (IWIMHAP, KOHYC, cdepa U map) U OOBACHATH CIOCOOBI
MIOJIyYEHUS TeJl BpallleHuUs;

KJIacCU(UIUPOBATh B3AUMHOE PACIOI0KEHUE CPePbI U MIOCKOCTH;

BBIUUCIIATh BEJIMYUHBI JIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpallleHHs, 00bEMBI U IJIOLIAIU
MIOBEPXHOCTE MHOTOIPDAaHHUKOB M TEJI BPALLEHUS, T€OMETPUUYECKUX TEJI C NPUMEHEHHEM
(opmyu;

CBOOOJHO ONEpUpPOBaTh MOHATHSIMM, CBS3aHHBIMH C KOMOMHAIIMSIMHM TeJ BpallleHUs H
MHOT'OI'PaHHUKOB: MHOTOI'PaHHMK, BIMCAaHHBIN B cpepy M ONMUCAHHBIN 0K0JI0 chepsl, chepa,
BIIMCAaHHAsi B MHOTOTPaHHUK WMJIU TEJIO BPAICHMUS,

BBIUUCIIATH COOTHOLICHHUS MEXY TUIOIIAAsIMUA TOBEPXHOCTEN M 00bEMaMU TOJOOHBIX TET;
n300paxaTh u3ydaeMble (UTYpPbI, BBIIOIHATH (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BU CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHUS TeJl BpallleHUs;
U3BJIEKaTh, MHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HWH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCcKUX Urypax, NpeACcTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;

CBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONlEpallM HaJl BEKTOpaMU;

3aJaBaTh IUIOCKOCTh YPABHEHUEM B IEKapTOBOM CHCTEME KOOPAMHAT;

pelaTh reOMEeTpUYECKHE 3a/1a4d Ha BBIYHUCIICHUE YIVIOB MEXIY MPSIMBIMH M IIOCKOCTSIMH,
BBIUMCIIEHUE PACCTOSHUI OT TOYKM 10 IUIOCKOCTH, B LI€JIOM, Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/1a MPH PEICHNUH;

CBOOOJHO OINEPUPOBATH IOHATHUSMM, CBSI3aHHBIMH C JBM)KEHHUEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JBHIKCHUIA,



BBITIOJIHATH I/I306pa)KCHI/ISI MHOT'OTPaHHUKOB U TCJI BpallICHUA NPU MapaJUICIIbHOM IICPEHOCE,
LEHTPAIIBHOM CHUMMETPHUH, 3E€PKAJbHOW CUMMETPHHM, IPU TOBOPOTE BOKPYr MPSIMOM,
npeoOpa3oBaHus TOI00WS;

CTPOUTH CCUYCHHA MHOI'OIrPAaHHUKOB M TCJI BpallCHUA: CCUCHUA HUIIMHIAPA (HapaHHeHBHO u
MEPIEeHIUKYIIIPHO OCH), CEYEHHs KOHyca (MapajielbHble OCHOBAaHHUIO U MPOXOSIINE Yepe3
BEpILKHY), CEUCHHUS 1apa;

HCIIOJIb30BATh MCTOAbI ITOCTPOCHHA CCUCHUIL: MCTOJ CJI€AO0B, MCTOA BHYTPCHHCTO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYILIEH MJI0OCKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

NPUMEHITh TreoMeTpuueckre (akThl JUIsi  pEHIeHHs CTePEeOMETPUYECKHX  3ajad,
MPEANOJararouX HECKOJIbKO IIaroB PeIIeHuUs, €ClIM YCIOBUS IPUMEHEHUS 3aJJaHbl B SIBHOU
1 HesiBHOM hopme;

pemarhs 3aJaud  Ha JIOKa3aTeIbCTBO MAaTEMaTHYEeCKHX OTHOIICHWH M HaXOXKICHHE
r€OMETPUUYECKUX BEIUYUH;

MPUMEHSITh TPOrPaMMHBIE CpPEICTBA W 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI MpH
PEIICHUU CTEPEOMETPUUECKHIX 3a/1aY;

INPUMCHATH IOJYUYCHHBIC 3HAHHMA Ha IHNPAKTUKC: CpaBHHUBATb, aHAJIMW3UPOBATHL U OLICHUBATH
pealibHble CUTYallud, NPUMEHATHh H3y4YeHHbIC IOHSTHUS, TEOPEMBI, CBONCTBAa B IpOIECcCe
MOKCKA PELICHUS] MaTeMaTHUeCKU chOpPMYIHPOBAHHOM MPOOIEMBbI, MOJICTHPOBATH PEaIbHbIC
CUTYyallul Ha S3bIKE T€OMETPHUH, HCCIIENOBaTh MOCTPOSHHBIE MOJIEIH C HCIOJIb30BaHUEM
TeOMETPUUYECKUX TMOHATHI W TeopeM, ammapara aireOpbl, peuiaTb MPaKTUYECKHE 3aauH,
CBA3aHHBIC C HAXOXKJACHUCM I'COMETPUICCKUX BCIINYNH,

UMETh TpEACTaBIeHUS 00 OCHOBHBIX JTalax pa3BUTHS T'€OMETPUU KaK COCTaBHOW YacTU
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No KonnuectBo yacos DnekTpoHHbIe (IU(POBHIC)
i HaumenoBanue pa3nenos u Beero Kowrrpostbabie | TpakTicckie 00pa3oBaTeIbHBIC PECYPCHI
TEM IPOTpaMMH paboTsI paboTsl
1 BBenenue B 23 1
CTEPEOMETPUIO
B3anmuoe
2 PaCIOJIOKEHUE TIPSIMBIX 6 1
B IPOCTPAHCTBE
[TapannenpsHOCTH
3 MPSAMBIX U IJIOCKOCTEH 8 1
B IPOCTPAHCTBE
[lepneHuKyISIpHOCTH
4 | OpsAMBIX U IUIOCKOCTEH 25 1
B IIPOCTPAHCTBE
5) VYTIIbl U pacCTOSHUS 16 1
6 MHororpaHHUKH 7 1
7 Bexrops! B 12 1
MIPOCTPAHCTBE
IToBTOpEHME,
8 0000111eHHE, 5 1
CcHUCTeMaTU3alus
3HAHUU
OBUIEE KOJIMYECTBO YACOB 102 8
10 [TIPOTPAMME




11 KJIACC

KonuuectBo uacos

OnekTpoHHbIe (U(POBBIC)

IJI\;QH HanMenoBaHue pa3nesnoB u Beero Konrpomsabie | Tpaxtieckie o0Opa3oBaTelbHBIC PECYPCHI
TOM TPOTPaMMEHL paboTsI paboTsl

1 AHanutaueckas 15 1
TEOMETPHUS
IToBTOpEHME,

2 | 0000mmenue u 15 1
CHUCTeMaTU3als 3HaHUI

3 | O6béM MHOTOTrpaHHUKA 17 1

4 | Tena BpamieHus 24 1

5 IInomany noBepxHOCTH 9 1
1 00BEMBI KPYTIIBIX TEJ

6 | JIBwxeHus 5) 1
[ToBTOpEHHE,

7 | oboOmIeHue, 17 2
CUCTEeMAaTH3alMsl 3HAaHHUH

OBUIEE KOJIMYECTBO YACOB 102 8 0

10 [TIPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBS3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Maremarnka: anrebpa u Hayalla MaTeMaTHYECKOTO aHalu3a, reomeTpus. ['eomerpus. 10-11 xnace.
VYueOHuk. ba3oBblil 1 yriyOia€HHbINA YPOBHU

Kon ®II: 1.1.3.5.1.2.1; Ilpunoxenue 1

Agtop: Atanacsu JI.C., byry3zos B.®., Kagomues C.b. u np.

N3patensctBo: [IpocBenienue; I'oq uznanus: 2022

METOJAUYECKHUE MATEPHUAJIBI AJI5S1 YYUTEJISL

MaremaTuka: anredpa 1 Hadyajda MaTeMaTHYeCKOTo aHanu3a, reomerpus. ['eomerpus : M34 10—11-¢
KJIacChl : 0a30BbIi U yriTyOJIEHHBIH YPOBHHU : METOINYECKHE PEKOMEH AN K YYCOHUKY

JI. C. AranacsiHa, B. @. byry3osa, C. b. KagomiieBa u 1p. — Mocksa : [IpocBemenue, 2023. — 38
C.

INUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://resh.edu.ru /
https://www.youtube.com/playlist?list=PLtgE87VTmyY8e1AM20UKU Vac8NOnrVF



https://resh.edu.ru/
https://www.youtube.com/playlist?list=PLtgE87VTmyY8e1AM20UKU__Vac8N0nrVF

