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HOACHUTEJIBHASA 3AIIUCKA

['eomeTpus siBsieTCs OOHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEro 00mero oOpa3oBaHMsI, TaK Kak
o0ecreynBaeT BO3MOXKHOCTb HM3Y4YCHHS JAUCIUIUIMH E€CTECTBEHHO-HAYYHOH HANpaBICHHOCTH U IPEIMETOB
ryMaHUTapHOro ukia. [lockonbKy Jlorudeckoe MblluieHHe, GopMUPYEMOE MPU HU3YYEHHUH OOY4YaIOUUMUCS
MOHATUMHBIX OCHOB TI€OMETPUM, IpPHU J0KA3aTeIbCTBE TEOPEM M IOCTPOCHMM LEMOYKU JIOTUYECKUX
YTBEPKICHUI IIPU PEIICHUH TEOMETPUYECKMX 3a7a4, YMEHHME BBbIABUIaTb U OIPOBEPraTh TMIIOTE3bI
HENOCPEACTBEHHO MCHOJIb3YIOTCSl IMPU PELIEHUU 33a7ady E€CTECTBEHHO-HAyYHOrO0 LMKJIA, B YaCTHOCTH
¢bu3znueckux 3aaay.

Llens ocBoeHMsI mporpaMMmbl yueOHOro Kypca «['eomerpusi» Ha yriiyOJEHHOM YPOBHE — pa3BHUTHE
WHIUBUAYAIBHBIX CIIOCOOHOCTEN O0YYaromMXCs MPH U3YUYEHUU T€OMETPHUH, KaK COCTaBIISIOLIEH MpeIMeTHOM
obmactu «Maremaruka U uH(OpMaTHKay depe3 odecrieueHue BO3MOKHOCTH MPUOOPETEHHS U HCIIOIb30BaAHUS
0osee riayOOKHMX T€OMETPUYECKUX 3HAHUN W JEHCTBHM, CleUM(PUUHBIX T'€OMETPUHM, U HEOOXOAMMBIX MJIs
YCIIEHIHOTO NMPOo(hecCHOHAIBHOT0 00pa30BaHus, CBA3aHHOTO C UCIIOIb30BAaHUEM MAaTEMAaTHKU.

[IpuopuTeTHBIMM 33JlaYaMU  Kypca TE€OMETpUM Ha YIIIYOJIEHHOM YPOBHE, pAaCUIMPAIOIIMMUA U
YCUJIMBAIOIIUMU Kypc 0a30BOT0O YPOBHSI, SBIISIOTCS:
paciivpeHe MpeJICTaBICHUs] O TEOMETPHH KaK YacTH MHPOBOM KyJIbTYphl U (OPMHUPOBAHUE OCO3HAHUS
B3alMOCBS3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

(dbopMUpOBaHHE TIPEICTABICHUS O MIPOCTPAHCTBEHHBIX QUTYpax KaK O BAKHEUIIUX MAaTEMATHUECKUX MOJAECISX,
MIO3BOJISIIOIIMX ONMCHIBATh U M3Yy4aThb pa3HbIE SBJICHUS OKPYXKAIOIIEro MHpa, 3HAHWE MOHSATHIHOrO armapara
o pazaeny «CtepeoMeTpus» yueOHOro Kypca reOMeTpHH;

(dbopmMupoBaHHE YMEHHS BIIAJETh OCHOBHBIMH IMOHSATHSMHU O MPOCTPAHCTBEHHBIX (HUTypax U MX OCHOBHBIMH
CBOMCTBaMHM, 3HaHUE TeopeM, (OPMYyN U YMEHHE MX MPUMEHSITh, YMEHHs OKA3bIBaTh TEOPEMbI M HAXOIUTh
HECTaH/IapTHbIE CIIOCOOBI pEIIeHUs 3a/1aY;

dbopMUpOBaHHE YMEHHs PACIO3HABaTh HAa YEPTEkKaxX, MOJCNAX M B PEAbHOM MHpPE MHOTOTPAHHMKH M Tela
BpallleHUsl, KOHCTPYHPOBATh FT€OMETPUUECKHE MOJECIIH;

dbopMUpOBaHHE TOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TMOCTPOCHHUSI MAaTeMaTUYECKUX TEOPHid,
(dbopMHEpOBaHKE TOHUMAHUS POJIM AKCHOMATHKH MIPU POBEIEHUH PACCYKICHUM;

q)OpMI/IpOBaHI/Ie YMC€HHA BJIAACTh METOAAMU JJOKA3aTCJIICTB U aJITOPUTMOB PCUHICHUA, YMECHUA UX NMIPUMCHATH, IIPOBOJANTH
AOKA3aTCIIbHBIC PACCYKACHHSA B XOJAC PCHICHUSA CTCPCOMCECTPHUYCCKHUX 3aJa4 U 3aAa4 € HNPAKTUYCCKUM COACPIKAHHCM,
(I)OpMI/IpOBaHI/Ie IpeaACTaBJICHUA O HeOGXO}II/IMOCTH JA0Ka3aTCJIbCTB MpU 000CHOBAaHMHN MAaTEMATHYECKUX YTBep)K,Z[eHI/Ifl n
PO AaKCMOMATHUKHU B IIPOBCACHUUN ACAYKTUBHBIX PACCYKIACHUU,

pa3BUTHE M COBEPIICHCTBOBAHWE HWHTE/UICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH O0yYaroImuXcs, MO3HABATEILHON
AKTHUBHOCTH, UCCICAOBATCIBbCKUX YMeHHﬁ, KPUTUYIHOCTH MBIIJICHUA, MHTCPECA K U3YUYCHUIO TCOMETPHHU;

¢opMupoBanue (QYHKIIMOHATBLHOW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHM: YMEHHUs pAaclo3HaBaTh IPOSBICHHS
TEOMETPHUYECKHX MOHSATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaIbHBIX )KM3HEHHBIX CUTYAIUSIX U MPH U3YUCHUU JPYTUX
y‘leGHBIX npeaAMETOB, MPOABJICHUA 3aBUCUMOCTEH W 3aKOHOMGpHOCT€I\/’I, MOZCIIMPOBAHUA PCAIbHBIX CHTyaHHﬁ,
HCCICA0BAHUS ITOCTPOCHHBIX Moz{eneﬁ, HUHTCPHPECTALNU IMOJTYUCHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COZIEPKATEIBHBIMH JTUHUAMHU yueOHoro Kypca «['eomerpus» B 10—11 xmaccax siBistrorest: «[Ipsimble
" IIJIOCKOCTHU B IPOCTPAHCTBEY, «MHOFOFpaHHI/IKI/I», «Tena BpalICHUA», «BGKTOpLI U KOOpAWHATBI B NPOCTPAHCTBCH,
«I[BI/I)KGHI/IH B IPOCTPAHCTBEC».

Chopmymuposarnoe Bo ®PI'OC COO tpeboBaHUE «yMETh ONEPUPOBATH TOHATHIMI, PEIEBAHTHBIMA T€OMETPHUN
Ha yriy0néHHOM ypoBHE oOydeHus B 10—11 kiaccax, OTHOCHTCS KO BCEM COJIEPXKATENbHBIM JIMHUSAM YYeOHOTO Kypca, a
(l)OpMI/IpOBaHI/Ie JJOIT'MYCCKHUX yMeHI/Iffi pacnpeaciadaeTcda HE TOJBKO IO COACPIKATCIBbHBIM JIMHUAM, HO W IO roaamM
oOyuenus. Conepkanue 00pa3oBaHUs, COOTBETCTBYIOIEE NPEIMETHEIM pe3ysibTaTaM ocBoeHust DenepanbHOi padbodeit
MPOTPaMMBI, paclpeAeNEHHBIM M0 TOAaM OOYYEeHHS, CTPYKTYpPHPOBAHO TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MNPpUHIOUIIAAJIBHBIM BOIIpOCaM 06yqalonmec;1 06pan1am/101> HCOAHOKPATHO. ODTO MO3BOJISET OpraHu30BaTh OBJIAACHHUC
TCOMCTPUUCCKUMHU TIOHATHAMHU W HAaBbIKAMU IMOCJICAOBATCIBHO W NOCTYNATCIIBHO, C CO6J'HOZ[€HI/I€M IIpUHOMAIIA
MMPEEMCTBEHHOCTH, a4 HOBLIC 3HAHHA BKIIIOYATH B O6IIIyIO CUCTEMY T'COMETPHUUCCKHUX HpeZICTaBHeHI/Iﬁ 06y11a}01111/1xc;{,
paciupsis v yriayouiss e€, o0pa3ysi IPOYHbIe MHOXKECTBEHHBIEC CBSI3H.

[lepexon k U3yd4eHHIO T€OMETPUH HA YII1yOJIEHHOM YPOBHE MTO3BOJISIET:

co3math ycioBus Ui aupdepeHuuanuu  o0y4yeHUs, IOCTPOEHUS HWHIMBUAYAIBHBIX 00pa3oBaTeIbHBIX
mporpaMM, oOecnedyuTh YriayOn€HHOe U3ydYeHHEe TeOMETpPUM KakK COCTaBISAONIEH y4yeOHOro ImpenmMera
«Maremartukay;

MOATOTOBUTH O0YUYaIOIMMUXCS K MPOIOJDKEHUIO N3YUYEHHUsI MaTEMaTHKH ¢ y4€TOM BbIOOpa Oyyiiei mpodeccun,
obecrieynBast MPEeMCTBEHHOCTh MEX/Ty OOIIMM U PO(ecCHOHATBHBIM 00pa30BaHUEM.

Ha n3yuenne yueOHoro kypca «I'eomerpusi» Ha yrinyonéHHoM ypoBHe oTBoauTcs 204 yvaca: B 10 kmacce — 102
yaca (3 vaca B Hezento), B 11 knacce — 102 gaca (3 vaca B HeZIelIo).



COILEPKXAHUE OBYYEHUSA

10 KJIACC
IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, NpsMas, IUIOCKOCTh, NpocTpancTBo. [loHsTne 00

aKCUOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.
B3auMHOe pacmnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, NapAJUICIIbHBIE U CKPEIIUBAKOLIUECS
npsmble. [IpusHakn ckpemmBaromuxcs npsAMmelx. IlapamieasHOCTh NPSAMBIX U IIIOCKOCTEH B NPOCTPAHCTBE:
MapaJuleIbHbIE MpPsMBIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX NPSAMBIX, MNAPAUICIBHOCTH NPSIMOM U
mwiockoctu. [lapannenbHoe U LIEHTpalbHOE IMPOEKTUpOBaHMWE, H300paxeHue ¢uryp. OCHOBHBIE CBONCTBA
napajyieIbHOr0  TMpOeKTUpoBaHus. M3o0paxenue ¢uryp B mapajulebHOM  NpPOEKIMHU. YTIBl ¢
COHAIIPABJIICHHBIMM CTOPOHAMM, YrOJd MEXAY MNpsAMBIMM B INpOCTpaHCTBE. [lapauienpHOCTB IUIOCKOCTEMH:
napajJieNibHbIe TUIOCKOCTH, CBOWCTBA MapajUIeNbHBIX IUIOcKocTel. Ilpocreiimme npocTpaHCTBEHHbIE (UTYPHI
HAa IUIOCKOCTH: TE€TPA3P, NapauICICIUIE], IOCTPOCHUE CEUEHUM.

IlepneHqUKyISIPHOCTD NMPSIMOM M IUIOCKOCTH: NEPIECHIUKYISPHBIC NPSMbIE B IIPOCTPAHCTBE, MPSMbIC
HapajuleJIbHbIE M NEPHEHAUKYISIPHBIE K IUIOCKOCTH, MPU3HAK NEPHEHIAMKYISIPHOCTH NPSMOW U IIJIOCKOCTH,
TeopeMa O MpsAMON NEePHEeHIUKYISApPHON IIockocTH. OpToroHalipHOEe NpoekTUpoBaHue. lleprnenaukynsp u
HaKJIOHHBIE: PACCTOSHUE OT TOUKHU JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOI 10 MJIOCKOCTH, IPOEKIUs (PUTYphI HA
IJIOCKOCTb. [IeprneHanKyIsspHOCTh IUIOCKOCTEN: NMPU3HAK NEPIEHANKYISIPHOCTH ABYX IUIOCKOCTe. Teopema o
TPEX NMEPIEHIUKYIIApax.

VYrael B OPOCTPAHCTBE: Yrojd MEXAY NPSMOM M INIOCKOCTBIO, JBYTPAHHBIM Yroj, JUHEUHBIN yroi
IBYTPAaHHOIO yria. TpEéXrpaHHbI U MHOrorpaHssle yribl. CBOMCTBA IUIOCKHMX YIVIOB MHOIOTPaHHOTO YIJIA.
CBolicTBa IUIOCKMX U JBYI'PAaHHBIX YIJIOB TPEXTPAaHHOIO yria. TeopeMbl KOCHUHYCOB M CHHYCOB JUJISl
TPEXTPAHHOTO YIJIa.

MHOrorpaHHUKHU

Buael MHOrorpaHHUKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma, Inpsmas H

HaKJIOHHAss TpPHU3MbI, OOKOBas ¥ TIOJIHAs TIOBEPXHOCTh Tpu3Mbl. llapamnenenumesn, mTpsIMOYTOIbHBIHN
napajuleJienunes U ero cporcrBa. Kparwaiiime myT Ha NMOBEPXHOCTH MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamupa: n-yronbHas nupamMuaa, NpaBWIbHAsT M yCeUEHHAs
nupamubl. CBoiicTBa péOep M OOKOBBIX TIpaHell NpaBUIbHON mnupamubl. [IpaBUiIbHBIE MHOTOIPAaHHHUKU:
IIpaBUJIbHASA NIPU3MA U IIPaBUIIbHAS NUpPaMuUa, IPaBUIbHAS TPEYrOJIbHAS MUPAMKIA U MPABWIBHBIA TETPa’ap,
kyO. IIpeacraBienue o NpaBUIIbHBIX MHOTOTPAaHHUKAX: OKTa’JIp, AOAEKAdP U UKOCAIP.
Boruncnenue s1eMeHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yribl. Ilnomans OOKOBOHM MOBEPXHOCTH H
MIOJTHOM TOBEPXHOCTH MPSIMOM NPHU3MBI, IUIOLIA/b OCHOBAHMH, TeopemMa O OOKOBOM MOBEPXHOCTH MPSMOMN
npusMsbl. [lnomans GOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOW MUpPaMHJIbI, TEOpeMa O IJIOLIAAN
YCEUEHHOU MMUPAMHUIBI.

CuMMeTpHusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUU NPAaBUIBHBIX MHOTOrpaHHUKOB. CHUMMETpHs B
[IPAaBUJILHOM MHOTOIPDAaHHHMKE: CUMMETpHUsS Mapajulelenunesa, CUMMETPUsS NPAaBWIBHBIX MPU3M, CUMMETPUS
MIPaBUJIBHON TUPAMUIBI.

BexkTophl M KOOPAUHATEI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPABIICHHbIE W IPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPbl. PaBEeHCTBO BEKTOPOB.
JIelcTBHA € BEKTOPAaMH: CIIO)KEHHE M BBIYUTAHHWE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHUE
BeKTOpa Ha 4ucio. CBolicTBa cioeHUs BEKTOpoB. CBONCTBAa yMHOXEHHUS BeKTOopa Ha uucio. Ilonsrue
KOMILIaHApHbIE BEKTOPHI. [Ipr3Hak KOMIUTAaHAPHOCTH TPEX BeKTOpoB. [IpaBmiio napamnenenunena. Teopema o
pa3lIoKEHUU BEKTOpa MO TPEM HEKOMIUIAaHApPHBIM BekTopaM. IIpsMoyronbHas cucreMa KOOpPAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsi3b MEXAy KOOpPAMHAaTaMH BEKTOpa M KOOpAWHATAMM TOYEK. YTOJ
MeXy BeKTopaMmu. CKaIsipHOE MPOU3BEICHUE BEKTOPOB.

11 KIIACC
Tena BpaueHnus

[ToHATHA: UMIMHOpUYECKas MOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb, c(hepuueckas MOBEPXHOCTb,
oOpasyromue noBepxHocTeil. Tena BpameHus: UWIMHAP, KOHYC, YCeu€HHBIH KoHyc, chepa, map. BzaumHoe
pacriosio)keHre cepbl M IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cgepe. M3o0pakeHue Ten BpalleHUs Ha
rtockocT. Pa3BépTka nunuHapa u konyca. CumMerpus chepsl U mapa.



O6Bém. OcHoBHBIE cBOICTBa 00bEMOB Tell. Teopema 00 00bEME MPSAMOYTOJIBHOTO Mapasviesienunena u
cnenctBus u3 He€. OOBEM MPSAMON M HAKIIOHHOW TPHU3MBI, IUJIWHIPA, TUpaMuIbl 1 KoHyca. O0BEM mapa u
I1apOBOTO CErMEHTA.

KoMmOunanuu Ten BpamieHUs ¥ MHOTOTpaHHUKOB. [Ipu3ma, BrucaHHas B IWJIMHJp, ONKUCAHHAS OKOJIO
mwmHapa. [lepeceuenune cdepsl u mapa ¢ miockocthio. Kacanme mapa u cdepsl miuockoctero. Ilonsitue
MHOTOTpaHHHKA, ONTMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHON B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS.

[Tnomane MOBEPXHOCTH MIJIMHAPA, KOHYyca, Iiomanb cepsl u e€ dacreid. [lomobue B mpocTpaHCTBeE.
OtHomenre 00BEMOB, TUIOMIANCH MOBEpXHOCTEH MOoa00HBIX ¢uryp. IlpeoOpazoBanue momoOus, TOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[ToctpoeHue cedyeHHii MHOTOTPAHHUKOB M TeJl BpallleHUS: CEUYeHMs LMIUHApa (MapasieibHO U
NEPIEHIUKYJIIPHO OCH), CEYEHMsI KOHyca (IapajlIeJIbHbIE OCHOBAHMIO M INPOXOASIIME 4YEpe3 BEPIIUHY),
CeueHHs I1apa, METOJbI MOCTPOCHHUS CEYCHHI: METOJ CJIEI0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO]
IIEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BexTopsl B mpoctpancTtBe. Onepanuu HaJl BeKTOopamu. BekTopHOE yMHOKeHME BeKTOpoB. CBolicTBa
BEKTOPHOIO yMHOKeHHUs. [IpsMoyroipHas cucTtemMa KOOpAWUHAT B mpocTpaHcTBe. KoopAuHATBI BEKTOpa.
Paznoxenne BexTopa 1o 6a3ucy. KoopauHaTHO-BEKTOPHBIA METO/ IPY PEIICHUH T€OMETPUYCCKHX 3a/1a4.
JABu:keHHs B IPOCTPAHCTBE

JBmwxenus npocrpanctBa. Otodpaxenus. JBrKkeHus 1 paBeHCTBO (uryp. OOmue cBOHCTBa TBUKECHUH.
Bunel nBwxeHui: mapajuleNbHBIM MEpeHOC, LEHTpalbHAs CUMMETpPHUS, 3epKalibHAs CHMMETpPHUS, MOBOPOT
BOKpyT npsimoii. [IpeoOpazoBanus mogobus. [psmas u chepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA VYYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHbB) HA YPOBHE CPEJJHET'O OBIIETO OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIbTATHI

1) rpakaiaHcKoe BOCIIMTAHHE:

Cc(OPMHPOBAHHOCTh TPAXKAAHCKON MO3MIMK OOydYaloUmIerocss Kak AaKTHBHOIO M OTBETCTBEHHOTO YJICHA
poccHiickoro oOmecTBa, MpeICTaBIeHUEe O MaTeMaTHYECKUX OCHOBAX (DYHKIMOHUPOBAHMUS Pa3IHMUHBIX
CTPYKTYp, SBI€HHUH, MNpoleayp TpakJaHCKOro oOmiecTBa (BBIOOPBI, ONPOCBI U JAPYroe), yMEHHE
B3aMMO/IEHICTBOBATh C COLIMAIBHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAYECHUEM;

2) NaTPHOTHYECKOE BOCITUTAHME:

C(OPMHUPOBAHHOCTb POCCUICKONW TI'pa)KAAHCKOM HAEHTHUYHOCTH, YBAXKEHHMsSI K TMPOLUIOMY M HACTOSIIEMY
POCCUICKOM MaTE€MaTUKH, [ICHHOCTHOE OTHOLIEHUE K JOCTHKEHHUSIM POCCUUCKUX MATEMATHKOB U POCCUHCKOU
MaTeMaTHYeCKOM MIKOJbI, HCHOJIb30BaHHWE 3TUX JOCTHKEHHH B JPYrMX HayKaX, TEXHOJIOTHUAX, cdepax
SKOHOMMKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEM pOCCHIMCKOro Hapoja, CPOPMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS,
9THUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKHM NPUMEHEHUEM JOCTH)KEHUN HAyKH M JIEATEIbHOCTBHIO
y4€HOT0, 0OCO3HAHUE JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOMYMBOrO Oy IyIIEro;

4) acTeTHYeCKOe BOCIIUTAHNE:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIIOUasi ICTETHUKY MAaTeMaTHYECKUX 3aKOHOMEpHOCTeH, 0OBEKTOB, 3a/ad,
pELIeHNH, pacCyKIEHHUH, BOCOPUUMYUBOCTD K MATEMaTHYECKUM aCIIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) ¢puznueckoe BoCIUTAHHE:

c(OPMHUPOBAHHOCTh YMEHHsI MPUMEHATh MaTeMaTHYeCKUEe 3HAHUS B HMHTEpecax 3J0pPOBOro U 0O€30MacHOro
oOpa3a >XM3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBbIO (370pOBOE€ NMHUTaHME, COalaHCUPOBAHHBIN
PEKUM 3aHATHM M OTHAbIXa, peryispHas (u3nueckas aKTUBHOCTH), (PU3MYECKOE COBEPILIECHCTBOBAHHE IPHU
3aHATUSX CIIOPTHUBHO-03J0POBUTEIHHON JESITENbHOCTHIO;

6) Tpy/0BO€ BOCIMTAaHHE:

TOTOBHOCTh K TPYJly, OCO3HaHHE LIEHHOCTH TPYJ0Jt00us, HHTEpEC K pa3iuuHbIM cepam mpodeccuoHanbHOMU
JeSTeIbHOCTH, CBS3aHHBIM C MAaTeMaTHKOW M e€ MPUJIOKEHHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeir mpodeccnr W peann30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC TUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U caMOOOPa30BaHUIO HA MPOTSHKEHUHU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY
YUYacCTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTU4ECKOM HallpaBJIEeHHOCTH;

7) 3K0JIOTHYEeCKOe BOCTINTAHME:

C(OPMHUPOBAHHOCTb JKOJIOTUYECKOH KyJIbTYpbl, IOHUMaHHUE BIUSHUS COLUAIBHO-3KOHOMHUYECKUX MPOLIECCOB
Ha COCTOSHUE NMPUPOTHON U COLMAIILHON Cpe/bl, 0CO3HAHKE TTI00AIBHOTO XapaKTepa HKOJIOTHUECKUX MPoodIieMm,



OpHEHTAIMsl Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHUHU I pPelIeHHs 3a/1ad B OOJIACTH OKPY’KAIOLIeH Cpesbl,
TUTAaHUPOBAHKE MOCTYIKOB U OLIEHKH UX BO3MO>KHBIX MOCJIEACTBUMN I OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO pa3BUTHS HAyKHd U
OOIIECTBEHHON NpPAaKTUKW, MOHMMAaHHE MAaTEeMAaTHYECKOH HAyKH Kak c(epbl YeJOBEYECKOH esTeIbHOCTH,
9TanoB €€ pa3BUTUS M 3HAYMMOCTH [JIS Pa3BUTHs LMBWIM3ALUM, OBIAJCHHE S3BIKOM MaTEMAaTHKU H
MaTEMaTUYECKON KYyJIbTYpOH KaK CpEeACTBOM II03HAHUS MHpa, TOTOBHOCTb OCYLIECTBIISITH MPOEKTHYIO H
UCCIIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YyHHBepPCAIbHbIE yueOHbIe AeiicTBUSA

Ba3zoBble Jloruyeckue aeiicTBUs:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKM MAaTEMATUYECKUX OOBEKTOB, MOHSATHH, OTHOIICHHHA
MEXAYy TOHATUAMHU, (OPMYJIHUPOBATH ONpPENEICHUS TOHSATHH, YCTaHABIMBATH CYIIECTBEHHBIM MpU3HAK
KJIAaCCU(UKALIUU, OCHOBAHUS JIJIsi OOOOIICHHS U CPABHEHHUSI, KPUTEPUU TTPOBOJIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIHUPOBATh M MPEOOPA30BBIBATH CYKICHHUS: YTBEpAUTENbHbIE M OTpPULIATEIbHbIE,
€IMHUYHBIE, YaCTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUs B (paKTax, JaHHBIX, HAOIIOICHUSIX
U YTBEPKICHUSX, IPEAJIaraTh KPUTEPUH JIJIs BHISIBIICHUS] 3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;

JieNaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W HHIYKTUBHBIX YMO3aKIIOYCHHIA,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

MPOBOANTh CaMOCTOSITENBHO JOKa3aTelbCTBA MATEeMAaTHUUYECKUX YTBEPKIEHUH (MpsSMble U OT MPOTHUBHOIO),
BBICTPAaWBATh ApPTyMEHTAIIHIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KICHHS
Y BBIBO/IBI;

BBIOMpPATh CIIOCOO pemieHust y4eOHOW 3anaud (CpaBHHMBATh HECKOJIBKO BapUAHTOB pEIICHUs, BHIOMPATh
HauboJee MOAXOAAIIUN C YIETOM CAaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBarejbckue 1eiCTBUA:

UCMOJb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKMA HHCTPYMEHT IO03HaHMs, (OPMYIMPOBATH BOMPOCHI,
¢ukcupymomue MNpoTUBOpPEUHE, MpPoOJIeMy, YCTaHABIMBaThb HCKOMOE U JlaHHOE, (OPMHUpPOBaTH T'HIIOTE3Y,
apryMEeHTHPOBaTh CBOIO MO3MIINIO, MHEHUE;

MIPOBOAUTH CAMOCTOSITEIIbHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAaHUE IO YCTAaHOBIIEHUIO OCOOEHHOCTEN
MaTeMaTHYeCKOro OOBEKTa, SIBIEHU, MPOLecca, BBIIBICHUIO 3aBUCUMOCTEH MEXIy OObEKTaMH, SBJICHUSIMH,
IpoLeccamy;

CaMOCTOSITENIbHO (OopMysIHpoBaTh OOOOIIEHHS M BBIBOJBI IO pe3yiabTaTaM IpPOBEAEHHOTO HAOII0NEHUS,
HCCIIEIOBaHMs, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000IIEHNUI;
IIPOTHO3UPOBATh BO3MOXKHOE DPa3BUTHE IPOLECCa, a TAK)KE BBLIBUraTh NPEANOJIOKEHUS O €ro pa3BUTHU B
HOBBIX YCIIOBUSIX.

Pa6ora ¢ nundopmanmeii:

BBISIBIIATE 1e(DUIIUTH HH)OPMAIINH, JAHHBIX, HEOOXOAUMBIX JUISI OTBETA HAa BOTIPOC U JIJISl PEIICHUS 3a/1a4H;
BbIOMpaTh HMH(OpMAIMIO W3 HMCTOYHUKOB pAa3IMYHBIX THUIIOB, AHAJIU3UPOBATh, CUCTEMATHU3UPOBATh U
WHTEPIPETHPOBATH HHPOPMAITUIO Pa3ITMIHBIX BHIOB U ()OPM IMPEICTABICHIS,

CTPYKTYpUPOBaTh MH(OPMAIIHIO, IPECTABIATE €€ B pa3IHMUHBIX (POpPMax, WILTIOCTPUPOBATH rPaUUeCcKH;
OLIEHHMBATh HAAEKHOCTh HH(OPMAILIMU IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.
KomMyHHUKaTHBHBbIE yHHBepcaabHble y4eOHbIe AeiicTBUSA

Oo0menue:

BOCIPUHUMATh U (DOPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMHU OOIIEHUS, ICHO, TOUHO,
IPaMOTHO BBIpaXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, /JaBaTh MOSCHEHHS IO XOIy
pelIeHus 3a/1a4l, KOMMEHTHPOBATh MOJIYyYeHHbIN pe3yibTar;

B XOJIe OOCYXXJEHMs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MpoOJIeMbl, pelmacMoi 3ajaauu,
BBICKA3bIBaTh W[, HAIlEJIEHHbIE HA MOMCK PEIEHHUs, COMOCTABIATh CBOM CYKIEHUS C CYXICHUSIMU JAPYTUX
YYaCTHUKOB JHajora, oOOHapy>KMBaTh Pa3U4Me U CXOJCTBO MO3UIMHA, B KOPPEKTHOH dopme (GpopMyTupoBaTh
pa3HorIacHsi, CBOM BO3PaKEHUS;

NPEJCTABIATh PE3yJNbTaThl PEIHICHUS 3aJaud, OSKCIIEPHUMEHTa, MCCIEOBAaHUS, IMPOEKTa, CaMOCTOSTEIBHO
BbIOMpATh (popMaT BBHICTYILICHUS C YUETOM 33/1a4 IPE3EHTALNN U 0COOEHHOCTEH ayIUTOPHUH.



PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszaums:

COCTABIIAATH IJIaH, aJITOPUTM PELICHHS 337a4H, BBIOMpPATh CIOCO0 pemieHus ¢ y4€TOM MMEIOLUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BApUAHThl PEIIEHUN C Yy4ETOM HOBOM
uHpopMaLuu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJLJIEKT:

BJIaJIETh HABBIKAMU TO3HABATENbHOW peIeKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBHHA M MBICIUTEIbHBIX
MIPOLIECCOB, MX PE3YJIbTAaTOB, BJIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTara
pelIeHHs] MaTeMaTHYeCKOH 3a/1a4H;

MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPU PEUICHUHM 33aJayd, BHOCUTb KOPPEKTHBBHI B
JeSTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHHUBATh COOTBETCTBUE Pe3yJbTaTa LIeJId U YCIOBUAM, OOBSCHATh IPUYUHBI JOCTUKEHUS HIIM HEAOCTUKECHUS
Pe3yabTATOB JIEATEIBHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.
KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE yYeOHble el cCTBUS

Oo0menue:

BOCIPUHUMATH U (DOPMYITHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIIOBUSIMHU U LEISIMH OOIIEHHUS, SICHO, TOYHO,
IPaMOTHO BBIPaXaTh CBOIO TOYKY 3pEHHSI B YCTHBIX M IMUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOIy
pelieHus 3a1a4i, KOMMEHTUPOBATh MOJYyYEHHBINH PEe3yIbTarT;

B XOJIe OOCYXICHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MpOOJIeMbl, pemaeMon 3aaauu,
BBICKA3bIBaTh WJIEH, HAIICJICHHbIE HA MOMCK PEILEHHUs, COMOCTABIATh CBOU CYKIEHUS C CYXKICHUSIMU APYTUX
YYaCTHHKOB JHaJIoTa, OOHAPY)KUBATh PA3JIMUME U CXOJCTBO IMO3UIHA, B KOPPEKTHOH (opme (OpMyTUpOBaTH
pa3HoOTrIacHsi, CBOM BO3PAKEHUS;

NPEJCTABIATh PE3yJIbTaThl PEHICHUS 3aJaud, AKCIEPUMEHTA, HCCICIOBAHUSA, IPOCKTa, CAMOCTOSATEIBHO
BBIOMpaTh (popMaT BBICTYIUICHUS C YUETOM 3a7a4 MPE3CHTAMU U OCOOCHHOCTEH ayIuTOPHUH.

CoBMmecTHasi 1eAITEJILHOCTD:

MOHUMATh U HCIIOJIb30BaTh MPEUMYIECTBA KOMAHAHON U MHAMBHIYaNbHOW pabOThl MpU pEHICHHH y4eOHBIX
3ajad, NPUHUMATH IIeJTb COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATh OPTraHU3ALMUI0 COBMECTHOH paboThl,
pacrpenenath BUAbl paboOT, JOrOBapHBAThCsA, OOCYXIaTh MPOLECC U Pe3ynbTaT paboThl, 0000IATh MHEHUS
HECKOIBKHX JIFOJIEH;

y4acTBOBaTh B I'PYNIOBBIX (Gopmax pa®oTbl (00CYyXkaeHusi, 0OMEH MHEHUH, «MO3TOBbIE LITYPMbD» M HHBIE),
BBITIOJIHATH CBOKO YaCTh PaOOTHI M KOOPJMHHUPOBATH CBOM JICHCTBHS C IPYTMMHU YIEHAMH KOMaH/IbI, OLIEHUBATh
KayecTBO CBOEr0 BKJIaJa B OOUIMI MOPOAYKT MO KPUTEpUSAM, CHOPMYTUPOBAHHBIM YYaCTHHUKAMH
B3aUMOJICVCTBUS.

MNPEIMETHBIE PE3YJIBTATHI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

CBOOOJHO OIEPHUPOBAaTh OCHOBHBIMH TIOHSTHSIMH CTEPEOMETPHHM TPHU PEHICHWH 3a1ad W TPOBEIACHUU
MaTEeMaTHYECKHUX PACCYKICHUMN;

MPUMEHSTh aKCHOMBI CTEPEOMETPHH U CIISIICTBUS U3 HUX MPH PEIICHUN T€OMETPHUYECKHIX 3a71ad;
KJ1acCU(UIIUPOBATh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, IIIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX
Y TUTOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO OMEpUPOBATh MOHSTUSIMH, CBSI3aHHBIMH C YyrJaMH B TPOCTPAHCTBE: MEXKIY TMPSIMBIMH B
MIPOCTPAHCTBE, MEXK/TY MPSIMOH U IJIOCKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C MHOTOTDAaHHUKAMU;

CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MpU3Ma, MHpPaMUAA, MPSIMOYTOJIbHBIMA
napajuiesenumnes, Kyo);

KJIacCCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS /sl KJaccuPHUKaIIy;

CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHHKOB TUIOCKOCTBIO;

BBITIONHSATH MapauIeNbHOE, IIEHTPAIbHOE M OPTOTOHAILHOE TMPOEKTUPOBaHNE (DUTYP HA MIOCKOCTh, BHITIOIHSATH
n300pakeHus: GUTyp Ha TUIOCKOCTH;

CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IMYHBIMU METOJIaMH, BBHITIOTHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3
PHCYHKOB TIPOCTHIX 00BEMHBIX (PUTYp: BU CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh IUJIOMAAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IpH3Ma, NUPAMUIA), TEOMETPUYECKUX TEI C
npuMeHeHueM Gpopmyi;

CBOOOJTHO OTEPHPOBATH MOHATUSAMHU: CHMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U TNIOCKOCTh CUMMETPHH, LICHTP,
0Cb U TUIOCKOCTh CHMMETPHUH (PUTYPHI;



CBOOO/IHO OMEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOPAaM U KOOPAMHATAM B IPOCTPAHCTBE;
BBITIOJIHSTH JICUCTBUS HAJl BEKTOPAMH;

pemaTh 3a7a4yd Ha JI0Ka3aTeJbCTBO MAaTEMAaTUYECKUX OTHOILIEHUN M HAXOXKJEHHUE T'€OMETPUUYECKUX BEIUYMH,
MPUMEHSISI M3BECTHBIE METOJBlI NMPHU PEIICHHH MAaTeMaTHYEeCKUX 3a]ad TOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIOKHOCTH;

MIPUMEHATH MPOCTEHUINNE TPOrPAMMHBIC CPEJICTBA U AJICKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI IPU PEIICHUN
CTEPEOMETPUYECKUX 3a]1aY;

W3BJICKaTh, NPEOOPa30BbIBATh M HMHTEPIPETUPOBATH MH(POPMALHMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKHX
¢durypax, IpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

MIPUMEHSATDH TOJIYYCHHBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh U AaHAJIM3UPOBATh PEAIbHBIC CUTYAIlUH, IPUMECHSTh
W3YYCHHBIE TIOHSTHS B IMIPOLIECCE IIOWCKA PEIICHUS MaTeMaTH4ecKu C(HOPMYIUPOBAHHONW MPOOIEMEI,
MOJCIIUPOBATh pEAbHBIC CHUTyallMd Ha S3bIKE TCOMETPUU, HCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM T€OMETPUYECKHX TOHATUH M TEOpeM, ammapaTra aiareOpbl, pemiaTh MPaKTUYeCKUe 3a/1adw,
CBSI3aHHBIC C HAXO0XKICHHEM I'eOMETPUYCCKUX BEIIMUHMH,

UMETh TIPEJICTABICHHUS 00 OCHOBHBIX 3TallaxX Pa3BUTHs T€OMETPUH KaK COCTABHOW 4acTH (PyHIAMEHTA Pa3BUTHUS
TEXHOJIOTHH.

K xonny 11 kiacca o0yyarouiuiicss HAy4uTCs:

CBOOOJHO ONEpUPOBATh TOHSATHSIMH, CBS3aHHBIMH C LWJIMHIPUYECKOH, KOHMYECKOW H cdeprueckoi
MIOBEPXHOCTSAMU, OOBACHATH CIIOCOOBI IOJTyYEHMS,;

OIIEpUPOBATh NOHATHUSAMH, CBSI3aHHBIMU C TEJIaMU BpAIllEHUs: LUIMHIPOM, KOHYCOM, chepoii U I1apom;
pacrio3HaBaTh Teja BpalleHUs (LUMWIMHAP, KOHYC, cepa M map) U OOBICHATH CIIOCOOBI HMOJIYYECHHUS Tel
BpallleHHUS;

KJ1accu(UIUpoOBaTh B3aUMHOE PACHOIOKEHHUE C(EePhl U IIIOCKOCTH;

BBIUUCIIATh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAaHHMKOB U TeJl BpallleHUs, 0ObEMbI M IUIOIIAIU IOBEPXHOCTEH
MHOT'OI'PAaHHHUKOB U T€JI BpaIlleH!s], FEOMETPUUECKUX TeJl ¢ IPUMEHEHUuEM (HopMy;

CBOOOJHO OIEPHUPOBATH TMOHATHUAMH, CBS3aHHBIMA C KOMOWHAIIMSIMA TeNl BpAIICHHUS W MHOTOTPaHHUKOB:
MHOTOI'paHHHK, BIIMCAHHBIA B cepy M omucaHHbBIN OKoJO cdepsl, cdhepa, BOUCAHHAS B MHOTOIPAaHHHMK WU
TEJI0 BpallleHUs;

BBIUUCIIATH COOTHOILICHHS MEXTy TUIOIIAsIMU TOBEPXHOCTEN U 00bEMaMU TOJOOHBIX TEI;

n300paxaTh U3ydaemble (PUTYpBI, BBIMOIHATH (BHIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTb CEUEHUs Tell BpallleHus;

U3BJIEKaTh, MHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HMH(OPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, npeACTaBICHHYIO Ha YepTexax U pUCYHKaX;

cBOOO/IHO ONIEPUPOBATH IIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONlEpPAlM HaJl BEKTOpaMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT;

pelars reoMEeTpUYECKHe 3aJaud Ha BBIUMCICHHE YIVIOB MEXAY MNPSMBIMM U IIJIOCKOCTSIMHU, BBIYHUCIICHHE
paccTosHUM OT TOYKH 1O IUIOCKOCTH, B II€JIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/a Mpu
peleHny;

cBOOO/IHO ONEPUPOBAThH MOHATUSAMH, CBI3aHHBIMU C ABH)KEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHHUIA;
BBINOJIHATh M300paK€HUS MHOTOTPAHHUKOB M TEJ BpAIllEHUs MPH MapalieIbHOM MNepeHoce, HEHTPaIbHON
CUMMETpUH, 3€pKaIbHON CUMMETPHH, IIPU IIOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBaHuUs 000U

CTPOUTb CEUEHUs MHOTOIPAaHHUKOB U TEJl BPAIICHMS: CEUEHUS LMIMHJIpA (MapajIeIbHO U NEPIEHIUKYIISIPHO
OCH), CeYeHHs KOHYca (TapaJijielibHble OCHOBAHMIO U MPOXOAIIIE Yepe3 BEpUINHY), CEUSHUS 11apa;
UCIIOJIb30BaTh METO/BI MOCTPOECHUSI CEUEHUM: METOJ CIEA0B, METOJ BHYTPEHHETO IPOEKTUPOBAHHUSA, METOJ
[IEPEeHOCca CEKYIIeH TNIOCKOCTH;

JOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKACHHUS,

MPUMEHSTh TeoMeTpUUYecKrue (QakThl JJi PEUIeHHUs] CTEPEOMETPUUYECKUX 3aJ]lad, MPEANoJaralolluX HEeCKOJIbKO
I1aroB PELIeHUs, €CIIU YCIOBHS IPUMEHEHU 3a/1aHbl B SIBHOW M HEsIBHOM (opMme;

pelaTh 3aa4y Ha J10Ka3aTeJIbCTBO MaTEMAaTHYECKIX OTHOIICHUN U HAXOKJI€HUE T€OMETPUUECKUX BEIHUNH;
IPUMEHTh IMPOrPpaMMHBIE CPEACTBA M BJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IIPU  PELIECHUU
CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHSTH MOJyYEHHbIE 3HAHUS HAa MPAaKTUKE: CPAaBHUBATh, AHAJU3UPOBATh U OLIEHUBATh PEAJIbHBIE CUTYAlUH,
IPUMEHATh W3YyYEHHBIE TIIOHATHSA, TEOPEMBbl, CBOIICTBa B MpOLECCE IOUCKA PEIIEHUS MaTeMaTH4ecKH
copMynupOBaHHOW MPOOIEMbI, MOJECTUPOBATh pEAJbHBIC CHUTYallMd Ha S3bIKE T'€OMETPHH, HCCIEeI0BaTh



MIOCTPOCHHBIE MOJICNIM C MCIOJIb30BAHUEM I'€OMETPUUECKUX MOHATHUI M TeopeM, ammapara aareOpbl, peuiarb
MIPAKTUYECKHUE 3341, CBI3aHHbBIE C HAXOXKICHUEM T€OMETPUYECKUX BEIUYHH;

UMEThb TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUA TEOMETPUM KaK COCTAaBHOW YacTH (QyHAaMeHTa
pa3BUTHS TEXHOJIOTHA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbBbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

BBenenue B ctepeoMeTpuio

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE

23

https://urok.1c.ru/
http://fcior.edu.ru
http://methmath.chat.
ru

https://urok.1c.ru/
http://fcior.edu.ru
http://methmath.chat.
ru

[TapanenbHOCTh NPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

[lepneHUKyISIPHOCTD MPSAMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE

25

https://urok.1c.ru/
http://fcior.edu.ru
http://methmath.chat.
ru

https://urok.1c.ru/
http://fcior.edu.ru
http://methmath.chat.
ru

VYTabl ¥ paccTosIHUA

MHororpanHuku

16

https://urok.1c.ru/
http://fcior.edu.ru
http://methmath.chat.
ru

https://urok.1c.ru/
http://fcior.edu.ru
http://methmath.chat.
ru



https://urok.1c.ru/
http://fcior.edu.ru

Bekropbl B IPOCTPAHCTBE 12 http://methmath.chat.
ru
https://urok.1c.ru/
[ToBTOpeHue, 06001IeHNE U cUCTEMATH3AUS http://fcior.edu.ru
Ny S 2 http://methmath.chat.
3HAHUU
ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undgposBbie)
Konrpoabnbsie IIpakruyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
https://urok.1c.ru/
http://fcior.edu.ru
AHanuTUyecKasi FeOMETPHs 15 1 http://methmath.chat.
ru
https://urok.1c.ru/
[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AITUS http://fcior.edu.ru
- 15 1 http://methmath.chat.
3HAHUN
ru
https://urok.1c.ru/
http://fcior.edu.ru
OObemM MHOTOTpaHHUKA 17 1 http://methmath.chat.
ru
https://urok.1c.ru/
Tema Bpamenus 24 1 http://fcior.edu.ru

http://methmath.chat.




ru

[Tnomaay moBEpXHOCTU U OOBEMBI KPYTJIBIX
TEN

JIBroKeHUS 5

https://urok.1c.ru/
http://fcior.edu.ru
http://methmath.chat.
ru

https://urok.1c.ru/
http://fcior.edu.ru
http://methmath.chat.
ru

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 17

3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

https://urok.1c.ru/
http://fcior.edu.ru
http://methmath.chat.
ru







