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HOACHUTEJIBHAS 3AIINCKA

['eomeTpus sBAsieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CpeHEro oluero oopa3zoBaHus, Tak Kak o0ecreynBaeT
BO3MOXKHOCTh HW3YYCHHs AHCUUIUIMH €CTECTBEHHO-HAYYHOW HAIPAaBICHHOCTH M MPEIMETOB TYMaHHUTAPHOTO ITUKJIA.
[TockonbKy JIOTUYECKOE MBINIICHHE, (HOPMUPYEMOE MPU M3yUYEeHUH OOYYarOMIMMHUCS MOHATHIHBIX OCHOB T€OMETPUH, TIPU
J0Ka3aTebCTBE TEOPEM M MIOCTPOCHHUH LIEMOYKH JIOTHIECKUX YTBEPKACHUN NIPU PEIICHUU T€OMETPUIECKUX 3a/1a4, YMECHHE
BBIJIBUTaTh M OIMPOBEpPraTh THIOTE3bl HETIOCPEACTBEHHO HCTIONIB3YIOTCS TMPH PEIICHUH 3aad €CTeCTBEHHO-HAyYHOTO
I[IMKJIa, B YACTHOCTH (PH3UYECKHX 3a7ad.

Llenp ocBOEHUsI pOrpaMMbl yaeOHOTO Kypca «['eomeTpusi» Ha yriayOlEHHOM YpOBHE — Pa3BUTHE WHAMBHIYaTbHBIX
CIOCOOHOCTEH O00y4aromMXCsl MPU M3YyYEHUH T'€OMETPUH, KaK COCTAaBIISIONICH MpenMeTHOM obnmactu «MaTtematuka |
nHpOopMaTuKay yepe3 oOecrieueHHEe BO3MOXKHOCTU NMPUOOPETEHUS M HCIOJIB30BaHUS Oojiee TIyOOKHUX I'e€OMETpPHYECKUX
3HAaHWW W NEHCTBUH, CHEIM(PUUHBIX T€OMETPUH, M HEOOXOAMMBIX IS YCHEIIHOTO MPOo(hecCHOHATBFHOTO 00pa3oBaHMS,
CBSI3aHHOTO C MCITOJIb30BaHUEM MaTEMAaTHUKH.

[IpuopuTeTHRIMU 3a/la4aMU Kypca FeOMETpUHU Ha yrIIyOJEHHOM YpPOBHE, PACHIMPSIONIMMU U YCHIMBAIOIIUMHU KypC
0a30BOr0 ypOBHSI, SIBIISIOTCS:

pacuIpeHue MpeCTaBIeHsI O TEOMETPUH KaK YacTH MUPOBOM KYJIbTYpHl U (HOPMUPOBAHHE OCO3HAHUS B3aUMOCBS3H
T€OMETPHH C OKPYKAIOIIUM MUPOM;

¢opMHupoBaHUE TPEACTABICHHUS O IMPOCTPAHCTBEHHBIX (QHUrypax KaKk O BaXKHEWIINX MaTEMAaTHYECKHX MOJEIIX,
TIO3BOJIIONIUX OIKCHIBATh M M3Yy4aTh Pa3HbIC SIBJICHUS OKPYXKAIOIIETO MHpa, 3HAHWE MOHITUHHOTO amiapara 1o pasery
«CtepeomeTpusi» yueOHOTO Kypca TeOMETPHH;

(GopMupoBaHHE YMEHHS BIIQJIETh OCHOBHBIMHU MOHSATHSAMH O IPOCTPAHCTBEHHBIX (UIypaXx M HMX OCHOBHBIMU
CBOMCTBaMHM, 3HaHUE TeopeM, (GOpMyl U YMEHHE HX HPUMEHATh, YMEHHUS JOKa3blBaThb TEOPEMbl W HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHHE yMEHHs paclO3HaBaThb Ha YepTeXaxX, MOJEISAX U B PEATbHOM MHpPE MHOTOTPaHHHKH M Tema
BpallleHus, KOHCTPYUPOBATh T€OMETPHUUECKHE MOIECIIH;

¢opMupoBaHHE TMOHUMAHUS  BO3MOXKHOCTH  aKCMOMATUYECKOTO  IMOCTPOCHHMS  MaTeMaTHUYECKUX  TEOPHH,
(GopMupoBaHUE MOHUMAHUS POJIM AKCHOMATHKH MPU MPOBEACHUN PACCYKICHUH;



dbopMupoBaHUE YMEHHs BIAJE€Th METOJAMHU JOKa3aTEIbCTB U aJITOPUTMOB PEIICHUS, YMEHUS HX MPUMEHSTb,
MPOBOJIMTH JIOKA3aTENbHBIE PACCYXXICHUS B XOJE€ PEIICHUS CTEPEOMETPUUECKUX 3ajady M 3a7ad C NpPaKTUYeCKUM
cojiep>kanreM, (OpPMHUPOBAHHUE MPEICTABICHUS O HEOOXOIMMOCTH JOKa3aTEIhCTB MPU OOOCHOBAHMU MaTEMaTHUYECKUX
YTBEPKACHUN U POJIU aKCUOMATHUKHU B MPOBEICHUU JICTYKTUBHBIX PAaCCYKICHUI;

pPa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN 00ydaronuxcs, mo3HaBaTeIbHON
AKTUBHOCTH, UCCJIEAOBATEIILCKUX YMEHUM, KpUTUYHOCTHU MBIIICHHS, UHTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBanue (QPyHKIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHON T'E€OMETPUHM: YMEHHS paclo3HaBaTh MPOSBICHUS
F€OMETPUUECKUX MOHATUM, OOBEKTOB U 3aKOHOMEPHOCTEN B PEaIbHBIX KU3HEHHBIX CUTYAIlUAX U MPU U3YUECHUU JTPYTUX
y4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOJICIUPOBAHUS pEaIbHbIX CUTYallUi,
UCCJICJIOBAHUS MIOCTPOCHHBIX MOJIeNIeH, UHTEPIIPETALIMH MOJYYSCHHBIX PE3yIbTaTOB.

OCHOBHBIMU COJIepKaTeIbHBIMU JIUHUSAMU yuyeOHoro Kypca «I'eomerpus» B 10—11 knaccax sBnsrorcs: «IIpsimbie u
IUIOCKOCTH B TPOCTpaHCTBe», «MHororpanHukmn», «Tena BpaiieHus», «BekTopbl M KOOPAMHATHI B MPOCTPAHCTBEY,
«/IBM>KeHUs B IPOCTPAHCTBE.

Chopmynupoannoe Bo PI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH MOHATUSAMMY, PEIEBAHTHBIMU T€OMETPUU Ha
yriayonéaHom ypoBHe oOydeHuss B 10—11 kimaccax, OTHOCHTCS KO BCEM COEp>KaTeIbHBIM JIMHUSIM Y4eOHOro Kypca, a
(dbopMHUpOBaHUE JOTUYECKUX YMEHUHN pacipeeisieTcs He TOJIbKO MO COJEePKAaTeNbHBIM JJMHUSAM, HO U 110 ToJilaM 00y4YeHUsI.
Copepsxanue oOpa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DeaepanbHoil paboueit mporpaMmel,
pacnpenenéHHbBIM 0 rojiaM 00y4eHHUsl, CTPYKTYPHUPOBAHO TaKMM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPUHIIMITHAILHBIM
BOMpocaM oOydJaronuecss oOpaliainch HEOJHOKPATHO. DTO TMO3BOJSET OpPraHU30BaTh OBJAJCHHE T€OMETPHUYECKUMU
MOHATUSMU ¥ HABBIKAMHU TOCJIEIOBATEIBLHO M IMOCTYMATENIbHO, C COOMIOACHUEM MPUHIIUIA MTPEEMCTBEHHOCTH, a HOBBIE
3HAHMSI BKIIOYATh B OOIIYIO0 CUCTEMY T€OMETPUYECKUX TPEICTABICHUH 00yYarOIMUXCs, paCIIupsis U yriayosss e€, oopazys
MIPOYHBIE MHOYKECTBEHHBIE CBSI3U.

[lepexon kK M3y4EHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MTO3BOJISCT:

co3aaTh ycioBus s auddepeHnranu 00y4eHus, MOCTPOSHUS WHAMBUAYATHHBIX O0Pa30BATEIBHBIX MPOTPAMM,
o0ecreunTh yriryoaEHHOE H3ydeHNnEe TEOMETPUH KaK COCTaBIISONIEH yaeOHoro mpeaMmeTa «MaTemaTukay;

MOATOTOBHUTH OOYYAIOMIMXCA K TMPOJODKCHHIO M3YUYEHUST MAaTeMAaTHKU C Y4€TOM BbhIOOpa Oymymied mpodeccuw,
o0OecrnieunBasi MPEEeMCTBEHHOCTh MEX1y OOIIHNM U TPO(eCcCHOHATbHBIM 00pa30BaHUEM.



Ha u3ydenue yuebGHoro kypca «I'eomerpus» Ha yriay0iaéHHoOM ypoBHe otBoauTcs 204 yaca: B 10 knmacce — 102 ygaca
(3 yaca B Henento), B 11 kiacce — 102 yvaca (3 yaca B HeeNI0).
COAEPKAHUE OBYUYEHUSA

10 KVIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbBIE TIOHATHUSI CTepeoMeTpuu. Touka, mpsiMasi, TUIOCKOCTh, MpocTpaHcTBO. [loHATHE 00 akCMOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anmHoe pacnoiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaUICIbHBIE U CKPEIIUBAIOIIUECS TIPSMBIE.
[Ipu3Haky ckpemuBaromuxcs npsmMeix. [lapamienbHOCTh TPSAMBIX U TUIOCKOCTEW B MPOCTPAHCTBE: MapAJIICTbHbIEC MIPSAMbIE
B MPOCTPAHCTBE, NapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAJUIEIIBHOCTh NPSIMOM U TUIOCKOCTH. [lapamienbHoe M LEHTpaIbHOE
poeKTUpoBaHue, n3obdpaxenue puryp. OCHOBHBIE CBOMCTBA MapajuIeIbHOTO MpoekTupoBaHus. M3o0paxkeHue ¢uryp B
napajuieIbHOM MPOEKIMU. YTJIbl C COHAMpPaBICHHBIMH CTOPOHAMH, YroJl MEXAYy NpPSIMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh IUIOCKOCTEM: TMapajulesibHble IUIOCKOCTH, CBOICTBAa MapajuledbHBIX IIockoctel. [Ipocreiimue
IPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPadIp, NMapalieienune/, MOCTPOeHNEe CEUSHHI.

[lepneHAUKYISAPHOCTD NPSMOW U IJIOCKOCTHU: NEPIEHAUKYIIAPHBIE IPSIMbIE B IIPOCTPAHCTBE, MPSAMbBIE MMapaJlIeIbHbIC
U TEpPHEHIUKYISApHbIE K IUJIOCKOCTH, MPHU3HAK MEPHEHIUKYISIPHOCTH NPSIMOM W IUIOCKOCTH, TEOpEMa O MpsIMOU
NEPHEHIUKYISAPHON TIOCKOCTH. OPTOroHaabHOE MPOEKTUPOBaHUE. [IepreHIUKyIIsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH
70 TJIOCKOCTH, PACCTOSIHUE OT TMPSIMOM /O IUIOCKOCTH, MPOEKIUs (Urypbl Ha IUIOCKOCTh. llepneHauKyIsipHOCTh
IJTIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX nepneHauKyspax.

VYTIibl B IPOCTPAHCTBE: YrOJI MEXAY MPAMOM U IUIOCKOCTHIO, IBYTPAHHBIN YroJj, JIMHEWHBIA YTOJI ABYTPAHHOTO YIJIA.
Tpéxrpanublii 1 MHOTOTpaHHbIe Yriibl. CBOMCTBA MJIOCKUX YIJIOB MHOTOIPaHHOTO yriia. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB M CUHYCOB JUIl TPEXTPAHHOIO yTJIa.

MHoOrorpaHHMKH

Buael MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipu3ma: n-yronpHas npusma, npsiMas U HaKJIOHHAsI MPHU3MBI,
OOKOBasi W TOJHAsT TOBEPXHOCTh Mpu3MbL [lapamnenenunen, NPSIMOYTOJbHBIA MapaJjIeNeNune] W €ro CBONCTBA.



Kparuaiimmve nytu Ha MOBEpXHOCTM MHororpanHuka. Teopema Oiinepa. IIpoctpancTBennass Teopema Iludaropa.
[Tupamupaa: n-yronbHas nupamMuaa, NpaBuibHas U yceu€HHas nupaMubl. CBoiicTBa pédep U OOKOBBIX rpaHeil MpaBUIbHON
nupamuabl. [IpaBunbHbBIE MHOTOIpDAHHUKHU: IIpaBWIbHAs IPU3Ma W [paBUJIbHAA NUpaMHUIa, [PABUIIBHAS TPEYroJbHas
nupamMyia M TpaBUIbHBIN TeTpasap, KyO. IlpencraBneHue o NpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadJp, JOAEKa’aAp U
HUKOCa’3Ip.

Borunciienne 31€MEeHTOB MHOTOTpaHHUKOB: pEOpa, AuaroHanu, yriel. [lnomans OGOKOBOW MOBEPXHOCTU U TOJHOM
NOBEPXHOCTH MPSMOM MPU3MBI, IUIONIAJb OCHOBAaHUN, TeopeMa O OOKOBOM MOBEPXHOCTH MNpsAMOW mpusMmbl. [lnomansb
OOKOBOI MOBEPXHOCTU U MOBEPXHOCTH MPABUIBLHON MUPaMUJIbI, TEOPEMA O IJIOIIAU YCEUEHHON MUpPaMHU/IbI.

CummMmeTpusi B MPOCTPAHCTBE. DJIEMEHTHI CUMMETPUH NPABUIIBHBIX MHOIOTPAaHHUKOB. CHMMETpHUS B NMpPaBUJIBHOM
MHOTOTPAHHUKE: CUMMETPUS MapAJIICIICIIUIIE1a, CAMMETPUS IPABUIIBHBIX IIPU3M, CHMMETPHUSI IPAaBUIILHON ITUPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJEBOI'O BEKTOpPA, BEKTOPHI KOJUJIMHEAPHBIE,
COHAIIPABJICHHBIE U IPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB. J[€MCTBUSA ¢ BEKTOPAMMU: CIIOKECHUE
U BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHO)KEHHME BEKTOpa Ha 4uciio. CBOICTBA CIOKEHHSI BEKTOPOB.
CBolicTBa yMHOKEHHs BeKTOpa Ha 4yucio. [lonsTne komMIutanapHble BEKTOPHI. [Ipu3HaK KOMIIIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pasiIoKEHUU BEKTOpa 0 TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsamoyrosbHas
cUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtel BekTopa. CBs3p MEXIy KOOpPAMHATAMHM BEKTOpa M KOOpAMHATAMU

TOUYeK. YT0oJ Mexay BekTopamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[ToHsiTHS: TMIMHIPUYECKAs MOBEPXHOCTh, KOHUYECKAash TMOBEPXHOCTh, c(epuyeckas MOBEPXHOCTh, OOpa3yroIIHe
noBepxHocTeil. Tena BpalieHus: IMWIMHIP, KOHYC, YCEUEHHBIA KOHYC, cdepa, map. B3aumHoe pacmnonoxkenue chepsl u
MJIOCKOCTH, KacaTenbHas III0CKOCTh K chepe. M300pakeHne Te BpalleHus Ha MIIOCKOCTH. Pa3BépTka muiIuHIpa 1 KOHYCA.
Cummetpus cepsl u mapa.

O6béM. OcHoBHBIE CBOICTBa 00BEMOB Tel. Teopema 06 00BEME MPSAMOYTOIBHOTO MapajuIeNenuIeia U CISACTBUS U3
He€. O0OBEM MPSIMON M HAKITIOHHOM MPHU3MBbI, HUIMH]pa, TUpaMuIbl U KoHyca. O0bEM 1Iapa U MIapOBOrO CETMEHTA.



KomOunamuu ten BpailleHUss U MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHash B UUIUHJpP, OMUCAHHAS OKOJO IMUIMHIpA.
Ilepeceuenue cepspl u mapa c miockocteto. Kacanue mapa u chepsl miockocTsio. [loHaTHE MHOTOrpaHHUKA, OIMCAHHOTO
okoJ10 cpepsl, chepbl, BIMUCAHHON B MHOTOTPAaHHUK WJIM TEJIO BPAIICHUS.

[Inomanpe MOBEPXHOCTH LMIMHJIpA, KOHYca, Tiomanb chepol u e€ yacted. [logodbue B mpoctpancTBe. OTHOIIICHUE
00bEMOB, TUIOMIANEH MmoBepxHOCTeH mMoAoOHbIX ¢uryp. IlpeoOpazoBanue momobusi, romorerus. PemieHue 3agad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHune ceyeHuit MHOTOTPAHHUKOB W TEJl BpAIlEHUS: CEUCHMS IWIMHApA (MapajiebHO M MEPHEHIUKYISPHO
OCH), CeueHHUs KoHyca (TapajuiesibHble OCHOBAHUIO U MPOXOJISIINE Yepe3 BEPIINHY), CEUEHHUS 1apa, METOJIbl TOCTPOEHUS
CEYEHUI: METO/] CIEA0B, METO/] BHYTPEHHETO NMPOEKTUPOBAHMS, METO/ MIEPEHOCA CEKYLIEN MIIIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpancTBe. Onepanuy HajJ BeKTOopamMu. BekTopHOe yMHOXK€HHE BEKTOPOB. CBOMCTBA BEKTOPHOTO
yMHOXKeHUs. [IpsiMmoyrosibHasg cucrema KoopJauHaT B mpocTtpaHcTBe. Koopnunatel BekTopa. PasnmoxeHue BekTopa Mo
6a3ucy. KooparHaTHO-BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

JABUKEeHHS B IPOCTPAHCTBE

JBuxkenus: npoctpaHctBa. Ortobpaxkenus. [[Bmwkenus u paBeHCTBO ¢uryp. OOmme cBolicTBa IBMKEHHUNA. Bumbi
JNBWKCHHI: MapajulesibHbI TMEPEHOC, LEHTPAJbHAs CHUMMETPHUs, 3€pKaJbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSIMOA.

[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.
IJIAHUPYEMBIE PE3YJBTATHI OCBOEHUS YYEFHOI'O KYPCA «TEOMETPHSI» (YTJIYBJIEHHBIHN
YPOBEHbDb) HA YPOBHE CPEJHEI'O OBLHIEI'O OGPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHckoe BocIMTaHME:

c(hOpMUPOBAHHOCTH TPAXKAAHCKOW MO3UIMU O0YYaIOMIErocss KaKk aKTUBHOT'O M OTBETCTBEHHOTO YJI€HA POCCHUCKOTO
oOmiecTBa, MPEJACTABICHHE O MAaTEMAaTHYSCKUX OCHOBAaX (PYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUH, MPOIETYP
TPaXIAHCKOTO 00mIecTBa (BBIOOPHI, OMPOCH M APYroe), YMEHHE B3aWMOJICHCTBOBATH C COIMAIbHBIMA HHCTUTYTaMU B
COOTBETCTBUHM C UX QYHKIUSIMHU U HA3HAYCHUEM;



2) mnaTpMoTHYEeCKOEe BOCIIMTAHHE:

c(OpPMHPOBAHHOCTh POCCUNCKON T'PaXAaHCKON HIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY M HACTOSALIEMY POCCHUICKOMN
MaTEMaTHUKHA, LEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUAM POCCUHUCKUX MATEMAaTUKOB U POCCUMCKOM MaTEMaTHYECKOU
IITKOJIbI, UCTIOJIb30BAaHUE ATUX JOCTHXKCHUH B IPYTUX HAyKaX, TEXHOJIOTHUAX, Chepax IKOHOMHUKU;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHUE JTYXOBHBIX LIEHHOCTEH POCCUICKOT0 Hapojaa, chOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, dTUYECKOTO
MOBEJICHUS, CBA3aHHOTO C NPAKTUYECKUM MNPUMEHEHUEM JOCTHUKECHHN HAYKH U AEATEIbHOCTHIO YUYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMYUBOIO OYIYIIETro;

4) 3cTeTHYECKOE BOCTIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas ACTETUKY MaTEMaTHUYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad,
pelIeHUH, pacCy AECHHUM, BOCIPUUMYUBOCTh K MATEMAaTUYECKUM aCIeKTaM pa3MyHbIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocIUTaHME:

c(hOpMHPOBAHHOCTh YMEHHUS NMPUMEHATh MaTeMaTUYECKHUE 3HAHHUS B MHTEpecax 30pOBOro M Oe3omacHoro oodpasa
’KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO (30pOBOE MHUTaHHE, COATAHCHUPOBAHHBIN PEKUM 3aHITHU U
OTIbIXa, peryispHas (Qusuyeckas axKTUBHOCThH), (U3NUYECKOE COBEPIICHCTBOBAHME TMPU 3aHITHSIX CIOPTHUBHO-
03JI0POBUTEIIBHOM AEATENBHOCTBIO;

6) TpyaoBoe BocnuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0Us, WHTEPEC K pasluyHbiM cdepaMm MpodecCuoHAIbHON
JESTENBHOCTH, CBA3AHHBIM C MaTeMaTHKON M €€ MPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymyiiei
npodeccu M pearn30BBIBATH COOCTBEHHBIC >KM3HEHHBIC IJIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHUYECKOMY
o0pa3oBaHMIO M CaMOOOpPA30BaHMIO HA TPOTSHDKEHWHM BCEH JKM3HHM, TOTOBHOCTh K AKTHBHOMY YYacTHIO B pEIICHUU
MMPAKTUUYECKUX 3a71a4 MaTeMaTUYECKON HAPABJICHHOCTH;

7) 3K0JI0TM4YeCKOe BOCIIUTAHHUE:

c(hOpPMHPOBAHHOCTh IKOJIOTUYECKOW KYJIbTYPhI, TIOHUMAHUE BIIUSHHS COIMAIBHO-)KOHOMUYECKHUX MPOIIECCOB Ha
COCTOSIHUE MPHUPOJHON M COLIMAIBHOM Cpelibl, OCO3HAHUE TJI00AJBbHOTO XapaKTepa IKOJIOTUYECKUX MpoOJieM, OpUeHTalUs
Ha MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUH ISl peIIeHus 3a/1a9 B 00IaCTH OKPYKAIOIIEH Cpelibl, TUTAHNPOBAHUE TTOCTYIKOB
Y OLICHKH MX BO3MOKHBIX IMOCJICICTBUAN ISl OKPYKAIOIIEH CPEbI;



8) HeHHOCTH HAYYHOI'0 NTO3HAHMS:

c(OpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHUSL HAYKH U OOILIECTBEHHOU
MPaKTUKK, MOHUMAaHUE MATEeMAaTHUYECKOM HAyKH Kak c@epbl 4YeJOBEYECKOW MIEesATENbHOCTH, 3TaloOB €€ pa3BUTHUS U
3HAYMMOCTH ISl Pa3BUTHA [IUBUIM3ALUN, OBJIAJICHUE A3bIKOM MAaTEMAaTUKU U MaTEMAaTUYECKON KYJIbTypOi Kak CpeJCTBOM
MO3HAHUS MHUpPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO M MCCIEIOBATENIbCKYIO JAESITENbHOCTh HHAMBUAYAJbHO U B
rpynrne.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIEe JeHCTBHS

ba3oBble JiornyecKkue 1ecTBUA:

BBISIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH MATEMaTHYCCKUX OOBEKTOB, MOHATHM, OTHOIICHUM MEXITY
NOHATUSAMH, (OPMYJIUPOBATH OINpEJSICHUs] TOHATHH, YCTaHABIWBATh CYIIECTBEHHBIM MpH3HAK KiaccU(pUKaIuy,
OCHOBaHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJN34;

BOCIPUHHUMATh, (HOPMYIUPOBATH U MPEOOPA30BBIBATH CYKICHHUS: YTBEPIUTEIbHBIE U OTPHUIIATENIbHBIC, SAUHUYHBIC,
YacTHbBIE U 00IIKe, YCIOBHBIE,

BBISIBJISITh MaTEMaTHYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEYHs B (aKTax, JAHHBIX, HAOMIOACHUSIX H
YTBEPKACHUAX, IPEAJIaraTb KPUTEPHUH JJI BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTh BBIBOABI C HUCIOJb30BAHUEM 3aKOHOB JIOTMKHW, JAEAYKTUBHBIX M HMHAYKTUBHBIX YMO3aKIIOUECHUH,
YMO3aKJIHOYEHHUH 10 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSTENIBHO JOKAa3aTebCTBA MATEMATHYECKUX YTBEPKICHHU (MpsMble M OT MPOTUBHOIO),
BBICTPaUBaTh apTryMEHTAIINIO, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYK/ICHHS M BHIBO/IBI,

BBIOWpATh COCO0 pelieHus y4eOHOW 3a7aud (CpaBHMBATh HECKOJIHKO BAPUAHTOB PEIICHUsS, BHIOMpATh HamOoJee
MOAXOASAIIUN ¢ YYETOM CaMOCTOSITEILHO BBIACICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKie 1eiiCTBUS:



HCIIOJIb30BaTh BOMPOCH KaK UCCIAEA0BATEIBCKUI HHCTPYMEHT MO3HAHUS, (POPMYTUPOBATH BOMPOCHI, (PUKCUPYIOIIHE
MPOTUBOpEUHE, MPOoOJEeMy, yCTaHABIMBATh HCKOMOE W JlaHHOE, (OPMHUPOBATH THUIIOTE3Y, APTyMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHUE;

MPOBOJUTh CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM HSKCIEPUMEHT, HCCIEAOBAHME IO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTeMaTH4YEeCKOro 00BhEKTA, SIBJICHUS, MPOIECCa, BHISBICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMU, IPOIIECCAMU;

CaMOCTOSITEIbHO  (DOPMYNIHpPOBaTH O00OOIIEHHUST W BBIBOJALI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOIIOJCHUS,
UCCJICJIOBAHNS, OLICHUBATh JJOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB M O00OIICHUH;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIJIBUTATH MPEAMNOJIONKEHUS O €ro pa3BUTUH B HOBBIX
yCIIOBUSAX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH 1€UIIUTH HH(DOPMAIINH, JaHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOIMIPOC U JIJIS PEIICHUS 3a/1auu;

BLIOMpaTh HMHGPOPMAIIMIO W3 HUCTOYHUKOB  PA3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATH W
UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUJIOB U (HOPM MpECTaBICHUS;

CTPYKTYpPHPOBATh HH(OpMAIUIO, IPEACTABIATH €€ B pa3IMUHbIX (POopMax, MILTIOCTPUPOBATH IPAPUUECKU;

OLICHMBATh HaIEKHOCTh UH(GOPMAIIMH IO CAMOCTOSITENIbHO C(HOPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE 1elCTBUS

Oo0menue:

BOCIIPUHUMATh M (OPMYJIMPOBATH CYXXJCHHS B COOTBETCTBHU C YCJIOBHSIMH M IIEISIMU OOIIEHUS, SICHO, TOYHO,
I'PAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M ITMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PCIICHHS 3a/1a4H,
KOMMEHTHPOBATH MOJIYUCHHBIN PEe3yJIbTarT;

B X0Jic OOCYXICHHS 3aJaBaTh BOMPOCHI II0 CYIIECTBY OOCYXXJaeMOW TeMbl, IMPOOJeMBbI, peIracMoi 3ajauyw,
BBICKA3bIBAaTh UJIE€H, HAIICJIECHHbIC Ha MOUCK PEIICHHUS, COTIOCTABIATh CBOU CYXKICHUS C CYXKJICHUSMH APYTUX yYaCTHUKOB
ayajaora, OOHapYKHMBaTh PA3IUdYUe W CXOJCTBO IMO3UIIMHA, B KOPPEKTHOH dopme (HOpMyIHpOBaTh PA3HOIIIACHS, CBOHU
BO3PaKEHUS;

MPEJICTABIATh PE3YAbTAThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, MCCIEIOBAHUSA, MPOECKTA, CAMOCTOATEIHHO BBIOMPATH
dbopmaT BBICTYIUICHHS C yIETOM 3a7ad MPE3SHTAIMA U OCOOCHHOCTEH ayIUTOPHH.



PeryasiTuBHbIE YHUBepPcaibHble yueOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, aITOPUTM PEUICHHs 3aJaud, BHIOMpPATh CIOCO0 pemIeHHus ¢ YYETOM HMEIOMIMXCS PecypcoB H
COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTE/JIEKT:

BJIaJIETh HaBBIKAMU TIO3HABATEIbHON pEQICKCUM KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBUH W MBICIHTEIbHBIX
IPOIIECCOB, MX PE3YJIBTATOB, BJIAJETh CIOCOOAMH CaMOIPOBEPKH, CAaMOKOHTPOJS Tpollecca M pe3yibTaTa pelIeHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IPHU PEIICHUH 33/1a4l, BHOCUTh KOPPEKTHBBI B JICSATEIILHOCTH HA
OCHOBE HOBBIX 00CTOSITENIbCTB, JAHHBIX, HAIICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHWBATh COOTBETCTBHE pe3yJbTaTa €U M YCIOBHUSAM, OOBSICHATh NMPUYMHBI JOCTHIKCHUS WJIA HETOCTH)KCHUS
pe3yIbTaTOB JIEATEIBHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHAas 1€ATEJIbHOCTD:

NOHUMATh M MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON UM WHIWUBUIYaJIbHON pabOThl MpU pEHICHUH y4yeOHBIX 3ajad,
NPUHUMATH 1€JIb COBMECTHOM JESTeNIbHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboOThI, paclpenessTh BHIIbI
paboT, ToroBapuBaThCs, 0OCYKIaTh MPOIIECC U PE3yIbTaT PadoThI, 0000IIaTh MHCHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboTel (0OCyXKneHus, OOMEH MHEHUW, «MO3TOBBIC INTYPMBI» W HHBIC),
BBITIOJHSTH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JCHCTBUS C APYTMMH YJI€HAMU KOMaHIbI, OIICHUBATh KAYECTBO
CBOETO BKJIaJia B OOIIUN MPOTYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM YIYACTHUKAMU B3aUMOCHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0yJaronuiics Hay9uTCs:

e CBOOOJHO OINEPUPOBATh OCHOBHBIMU TIOHSTHSIMHU CTEPEOMETPUM TIPH PEIICHUH 337ad W TPOBEICHUU
MaTeMaTUYECKUX PaCCyKICHUN;

e TMPUMEHATHh AKCHOMBI CTEPEOMETPHUU U CJICJICTBUS U3 HUX MPHU PEIICHUN TEOMETPUICCKUX 3a]1aY;



KJIaCCU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE, MIIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMHU C YIJIAMH B IPOCTPAHCTBE: MEXKAY MPSMBIMU B IPOCTPAHCTBE,
MEKY IIPSMOM U IIIOCKOCTBIO;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOJHO  pacro3HaBaTb OCHOBHbIE€ BHJIBI MHOTOTPAaHHUKOB (IpH3Ma, NUpaMuaa, MOPSIMOYTOJIbHBIN
napauienenumne, kyo);

KJIacCU(UIMPOBATH MHOTOI'PAaHHUKH, BBIOWpasi OCHOBAHMS ISl Kilaccuukanuu;

CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBI3aHHBIMHU C CEUEHHEM MHOTOTPAHHUKOB MJIOCKOCTHIO;

BBITMOJHATh MapaJljIeIbHOE, EHTPATIbHOE U OPTOTOHAIBHOE MPOCKTUPOBAHHE (PUTYP HA IUIOCKOCTH, BBITOJHITH
n300paxkeHus: pUryp Ha MIOCKOCTH;

CTPOUTHh CEYEHUS] MHOTOTPAHHUKOB Pa3JWYHBIMU METOJAMU, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3
PUCYHKOB TIPOCTHIX OOBEMHBIX PUTYD: BUI CBEPXY, COOKY, CHU3Y;

BBIUMCISTh IUIOIIAJIM TIOBEPXHOCTEM MHOTOIPAaHHUKOB (Mpu3Ma, MHpamMuia), TEOMETPUYECKHUX Tell C
npuMeHeHHeM GopMyI;

CBOOOJTHO OTEPUPOBAThH MOHATUSIMHU: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP, OCh U IMJIOCKOCTh CUMMETPHUH, LIEHTD,
OCbh U IJIOCKOCTh CUMMETPUU (PUTYPBHI;

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOPAM M KOOpAMHATaM B IPOCTPAHCTRBE;

BBIIIOJIHATH ACUCTBUS HaJl BEKTOPaMHU;

pemars 3aJa4d Ha JI0Ka3aTeJIbCTBO MATEMATHYECKUMX OTHOLICHUN W HAXO0XJAEHUE T€OMETPUUYECKUX BEIUYMH,
IIPUMEHSS. H3BECTHBIC METOJbl MPHU PEUICHUM MAaTeMaTHUYECKMX 3a7ad IOBBIIMIEHHOTO M BBICOKOI'O YPOBHS
CJIO’)KHOCTH;

IIPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI MPU PELICHUU
CTEPEOMETPUUECKUX 3a/1a4;

U3BIIEKaTh, MPEOOPa30BbIBATh M HHTEPHPETHPOBATH WHPOPMANHIO O TPOCTPAHCTBEHHBIX TE€OMETPHYECCKUX
durypax, mpeJCTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;



NPUMEHATh IOJYYEHHBIE 3HAHUS HA IPAKTUKE: CPABHHUBATH U AHAIM3UPOBATH PEAJIbHBIE CUTYallUH, ITPUMEHSTH
W3YUYCHHbIC TIOHSATUS B TMPOIECCEe TMOWCKAa PEIICHUS MaTeMaTU4ecKu C(HOpMyIUpPOBaHHON MPOOJIEMBI,
MOJIEJIMPOBATH PE€ATbHBIE CUTYAllMU Ha SI3bIKE TEOMETPUHU, UCCIEN0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FEOMETPUYECKUX TOHSATUM M TeopeM, arrmapara aireOpbl, peliarh MNPaKTUYECKUE 3ajlaud, CBS3aHHbIE C
HaXO0XJIEHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETb MPEACTaBICHUs 00 OCHOBHBIX 3Tamnax Pa3BUTHUS T'€OMETPUU KaK COCTABHOM 4YacTu (yHIAaMEHTa Pa3BUTHS
TEXHOJIOTHH.

K xoniy 11 kinacca oOyJaromuiicst HAy4UTCS:

CBOOOJIHO OMEPHUPOBATH TMOHATHSIMHU, CBS3aHHBIMU C IIWIMHAPUYECKON, KOHUYECKOH U cepudecKon
MOBEPXHOCTIIMU, OOBSICHATH CIIOCOOBI MTOJTYYCHUS;

OTIEPUPOBATH MOHATUSMH, CBI3aHHBIMU C TE€JIAMU BPAIICHUS: IUITUHIPOM, KOHYCOM, Chepoi U mapom;
pacrio3HaBaTh TeJia BpaiieHusl (IIWIHHAP, KOHYC, cepa u map) u 0ObSICHATH CIIOCOOBI MOTYUYCHHS TSN BPAIICHUS;
KJIacCU(UIIUPOBATH B3AMMHOE PacIoyiokeHue chephl U MIOCKOCTH;

BBIUUCTISITh BEJIIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TeNl BpalieHus, oObEMBI U TUIOMIAAM TOBEPXHOCTEH
MHOTOTPAaHHUKOB U T€J BpaIlleHHsI, TeOMETPUUECKHUX TN C MPUMEHEHUEM (PopmyIr;

CBOOOJTHO OMEpUpPOBATh TMOHATUSMH, CBS3aHHBIMM C KOMOMHAIMSIMU TeJ BpalleHUs M MHOTOIPAaHHUKOB:
MHOTOTPaHHUK, BIMCAHHBIA B cpepy M OMUCaHHBIN OKOJO0 cephl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIH TEJO
BpAaILCHUS;

BBIUUCTISITH COOTHOIICHUS MEXKTY TUIOIIAIsIMU TOBEPXHOCTEN 1 00BEMaMU MTOTOOHBIX TEIT;

N300pakaTh U3ydaeMble (PUTYpHI, BBHIONHATH (BHIHOCHBIE) TJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Bug cBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJl BPAIICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh WHOOPMAIIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYCCKUX
durypax, mpeJCTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;

CBOOOTHO OTIEPUPOBATH MOHSATHUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH ONIEPALIMU HAJl BEKTOPAMH;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHUCTEME KOOPIMHAT;



pelath TE€OMETPUUYECKHE 3aaud Ha BBIUMCICHUE YIVIOB MEXAY NOPSIMBIMH M IUIOCKOCTSIMHM, BBIYHCIICHUE
pPacCTOSIHUNA OT TOYKH A0 MIIOCKOCTH, B LIEJIOM, HA TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a IIPU PEIICHUH;
CBOOOJIHO ONIEPUPOBATH MOHSATUSIMU, CBI3aHHBIMU C IBUKEHUEM B IIPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKEHUIA;
BBITIOJIHSITE M300paKEHUSI MHOTOTPAHHUKOB U TeJ BpallleHUs] MPU MNapajlieIbHOM TNEpPeHOCE, LEHTPaTIbHOU
CUMMETPUH, 3€PKATbHONM CUMMETPHUH, IIPU TTOBOPOTE BOKPYT MPSIMOH, TpeoOpa3oBaHus Mo 100us;

CTPOUTH CEUCHHUSI MHOTOTPAHHHUKOB U TEJI BPAILICHUS: CEUSHUSI IMIHMHAPA (MapajijieIbHO U NEPIEHIUKYIISIPHO OCH),
cedyeHus KoHyca (MapasuiesibHbie OCHOBAHUIO U MPOXOISIIKE Yepe3 BEPIINHY), CEUCHUS 11apa;

UCIIOJIb30BaTh METOJIbl TOCTPOCHUSI CEYEHUW: METOJl CJIEI0B, METOJI BHYTPEHHETO MNPOCKTUPOBAHUSA, METOJ
MEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKA3bIBATh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh TeoMeTpUYecKue (aKThl JUIS PELICHUs] CTEPEOMETPUYECKUX 3ajay, MPEIoiararoiux HECKOJIbKO
I1arOB PEIICHUsI, €CJTH YCIOBHUS MPUMEHEHUS 3aJ]aHbl B SBHOUW M HEsIBHOU (popme;

pelarth 3a/1auu Ha JOKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUIM U HAX0XKJICHUE T€OMETPUUECKUX BEJIMYMH;
NPUMEHSTh MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE  CUCTEMbl MPU  PEUICHUU
CTEPEOMETPUYECKUX 3a/1a4;

MPUMEHSTH MOJYYEHHBIC 3HAHUSI Ha MPAKTUKE: CPAaBHUBATh, AHAIM3UPOBATh U OIEHUBATH PEAIbHBIE CUTYalHH,
NPUMEHSATh M3YUYEHHbIC TIOHSATHS, TEOPEMBbI, CBOHCTBA B TIPOIECCE TMOKWCKA PEIICHUS MaTeMaTHYECKU
chopMyJIMPOBaHHOW MPOOIEMBI, MOJCIUPOBATh pEaNbHBIC CHTYallMM Ha SI3bIKE TEOMETPUM, HCCIIEI0BATh
IIOCTPOSHHBIC MOJICJIM C HCIIOJIb30BAHMEM T'€OMETPUUYECKUX TOHATHUH M TEOpeM, ammapaTra ainreOpbl, peniaTh
MPAKTUYECKUE 3a/1a4M, CBA3AHHBIE C HAX0XKJICHUEM T€OMETPUUYECKUX BEJIUYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Tarax Pa3BUTHUS I'C€OMETPHUU KaK COCTAaBHOW 4YacTh (yHAaMEHTa Pa3BHTHS
TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoanuer HpaxTueckue o0pa3oBaTe/ibHbIE
e padoThI padoThbI pecypebi
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe€ pacnoiokeHue npsiMbIX B 6 |
MPOCTPAHCTBE
3 [TapannensHOCTh TPSMBIX U TIJIOCKOCTEH B g
MPOCTPAHCTBE
4 [lepnieHTUKYISIPHOCTD MPSMBIX U 25
IIJIOCKOCTEHN B IIPOCTPAHCTBE
VYTl ¥ paccTosHUS 16 1
MHororpaHHuku 7 1
Bexkrtops! B mpocTpaHcTBe 12
g IIOBTquHHe,o6o6n1eHHeIlCHCTeMaTH3auHﬂ 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

KosnunuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P KoHTpo/bHbI IIpakTHYeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEeHue, 0600IICHNE U 15 |
CHUCTEeMaTH3allns 3HAHUI
O6bEM MHOTOTpAaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBuKeHust 5 1
7 [ToBTOpEeHuEe, 0600IICHNE 1 17 )
cUCcTeEMAaTu3aIys 3HaHUu!
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTuyecku
e paboThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTebHbBI
e pecypchbl

OcHoBHbIE TpaBUIIa U300paKEeHUS Ha
PHUCYHKE IJIOCKOCTH, TTApAIICITBHBIX MPSIMBIX
(OTpe3KoB), cepeIuHbI OTpE3Ka

02.09

[TonATHA cTrepeomeTpun: TOUKa, IpsMas,
TUIOCKOCTB, IPOCTPAaHCTBO. OCHOBHBIE
MpaBHJIa H300paKEHUS HA PHCYHKE
TUTOCKOCTH, MTapauIeIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIuHbI OTPE3Ka

06.09

[TonsiTHs: mepecekaroluecs MIOCKOCTH,
NepeceKaroIuecs mpsiMasi ¥ mIoCKOCTh;
MOJIYTIPOCTPAHCTBO

09.09

IlonsaThs: MEPECCKAOIMNECA IIJIOCKOCTH,
MEPCCCKAOIMUCCA IIpsAMasa U MJIOCKOCTb,
MOJIYIIPOCTPAHCTBO

13.09

MHororpaHHUKH, U300pa’keHUe MPOCTEHITUX
MIPOCTPAHCTBEHHBIX (DUTYD,
HECYIECTBYIOIUX 00BEKTOB

16.09

MHororpaHHUKH, H300pakeHNe MPOCTEUIITUX
MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIUX 00HEKTOB

20.09




AKCHOMBI CTEpEOMETPHUH U IIEPBHIE
CJIEJICTBMS U3 HUX

23.09

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

27.09

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus n3 HUX. CrocoOnl 3a1aHust
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
O06o03HaueHUs PSAMBIX U TIJIOCKOCTEH

30.09

10

N300paxkenue ceueHuit mupamuabl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOJIAT uepe3 ux péopa.

N3obpaxenune nepeceueHus moaTydeHHbBIX
IJIOCKOCTEH. PackpammBaHue mOCTPOSHHBIX
CeueHUH pa3HbIMU I[BETaMU

04.10

11

N3obpaxenune ceueHnit mupaMuibl, Kyda u

MIPU3MBI, KOTOPBIE MMPOXOJIAT uepe3 ux péopa.

N300paxkeHue nepeceueHus: NOJydeHHBIX
iockocTeil. PackpammBanue mocTpoeHHbIX
CeueHUi pa3HbIMU I[BETAMU

07.10

12

N3o00paxkenue ceueHuit mupamMuabl, Kyoba u

MIPU3MBI, KOTOPBIE MIPOXOJIAT uepe3 ux péopa.

I/I306pa)KCHI/IC nepeccUCHUs MOJIYUYCHHBIX
MJIOCKOCTEH. PaCKpaH_II/IBaHI/Ie IMOCTPOCHHBIX
CEUCHUM Pa3sHbIMH OBCTAMH

11.10

13

N3006pakenue ceueHuil nmupaMupl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOJIAT Uepe3 ux peopa.

N3o00pakeHue nepeceueHus: NOTydeHHBIX
MJI0CKOCTEH. PackpaimBanue nocTpoOeHHbBIX

14.10




CEUYEHUI pa3HbIMU LIBETAMH

14

Mertoa cneoB Ui HOCTPOCHUS CEUEHUI

18.10

15

Mertox cieoB I TOCTPOCHHSI CEUCHUH.
CpoiicTBa epece4eHnii NpsIMbIX U
IJIOCKOCTER

21.10

16

Mertoz cieoB I TOCTPOSHHSI CEUCHUH.
CpoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTER

25.10

17

[TocTpoenne ceuenuit B mupamue, Kyoe mo
TpéM ToukaMm Ha pEOpax. Co3maHue
BBIHOCHBIX YEPTEKEH 1 3aMKCh I1aroB
MTOCTPOEHUSA

08.11

18

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEpPTEXKEW U 3aIlMCh 111aroB
MTOCTPOCHHUS

11.11

19

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM ToukaMm Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMHUCh 111aroB
MIOCTPOEHUS

15.11

20

[TocTpoenue ceyenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh LIATOB
IIOCTPOEHUS

18.11

21

IToBTOpenue mianumerpuu: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [Togodue
TPEYrOJbHUKOB

22.11




22

[ToBTOopenue nmnanumerpun: Teopema
Menenas. Pacuersl B cCUCHUIX Ha
BBIHOCHBIX 4yepTexkax. Mcropus pazButus
TJITAHUMETPUHU U CTEPEOMETPUH

25.11

23

KourpoabHas padora "AKCHOMBI
p p
crepeomerpun. CeueHus"

29.11

24

B3anMHOe pacnosiokeHue NpsiMbIX B
npoctpaHcTBe. CKpeluBaroIuecs npsMeble.
[Ipu3Haky ckpemuBarOIIMXCs MPSMBIX.
[TapamtensHbIe TpsIMBbIE B IPOCTPAHCTBE

02.12

25

Teopema o CylecCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JAHHOW MPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JTaHHOU
npsmoil. Jlemma o nepeceyeHuu
MapajuIeNbHBIX IPSIMbIX IIJIOCKOCTHIO

06.12

26

[TapannensHOCTH TpeX MpsMBIX. Teopema o
TpEX mapasuieIbHbIX NPsAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSAMBIX

09.12

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOWCTBA MapaJICIBLHOTO MPOCKTUPOBAHUSI.
N3o0paxkenue pazHbIX GUryp B
napajuieIbHOM MPOEKIIUH

13.12

28

enTpanbpHas mpoeknus. YToic
COHAIPABJICHHBIMA CTOPOHAMHU. YTOJI MEXKIY
IPSIMBIMA

16.12

29

33[[&111/1 Ha J0Ka3aTCJIbCTBO U UCCIICIOBAHUC,

20.12




CBSI3aHHbIE C PACIOJIOKEHUEM TPSAMBIX B
IIPOCTPAHCTBE

30

[ToHATHA: mapaIeNBbHOCTD NPSMOKN U
IJIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajuIeIbHOCTU IPSMON U IIIOCKOCTH.
CpoiicTBa napauieaIbHOCTH IPSIMOH U
IUIOCKOCTH

23.12

31

['eomeTrpuueckue 3a/1auy Ha BEIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U IUIOCKOCTEN B
MIPOCTPAHCTBE

27.12

32

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3
JAHHYIO IPSIMYIO Ha YepTexe U
MapajuIeIbHOTO APYrou npsiMoil. Pacuér
OTHOILIEHUH

30.12

33

[TapannensHas MpoeKus, MPUMEHEHUE IS
MMOCTPOCHHUS CEUEHUN KyOa U
napasienenunena. CBoicTBa
napajuieJienuIe/a U Ipu3Mbl

10.01

34

HapaJ'IJ'ICJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
napajiieJIbHOCTH IBYX IUIOCKOCTEH

13.01

35

TeopeMa O MMapaJuICJIbHOCTH U
CINHCTBCHHOCTH ITIJIOCKOCTH, HpOXO)ISIH.[Cﬁ
4Cpe3 TOUKY, HEC ITPUHAIJICIKAIITYIO JTaHHOU
IUIOCKOCTH U CIEJACTBUS U3 HEE

17.01

36

CsoiicTBa napaJiiCJIbHBIX ILIOCKOCTEH: O
napaJilICJIbHOCTH MPAMBIX IEPCCCUCHUA TTPHU

20.01




MEPCCCUCHNH ABYX MAapalJICIIbHBIX
IIJIOCKOCTEHN TPEThEU

37

CpoiicTBa napajuieabHbIX MNIOCKOCTEN: 00
OTPE3KaxX MapalJICIbHBIX IMMPSAMBIX,
3aKIIFOYEHHBIX MEXAY MapalljIeIbHBIMU
IJIOCKOCTSIMU; O MEPECeUEHUH MPAMOii C
ABYM: TapaJlJICIIbHBIMU IIJIOCKOCTAMUA

24.01

38

[ToBTopenue: Teopema [lugaropa na
TUTOCKOCTH

27.01

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYrOJIbHUKA

31.01

40

CaoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiesienuneaa

03.02

41

Brruncnenue aiamH oTpe3koB B KyOe U
MPSIMOYTOJIbHOM apasuiesienure e

07.02

42

[leprnieHIUKyYIAPHOCTD MPSMOI U MIIOCKOCTH.
[Ipu3Hak nepneHIuKyIIpHOCTU MPSIMOM U
IJI0CKOCTH

10.02

43

[leprnieHIUKyYIAPHOCTD MPSAMOI U TIIOCKOCTH.
[Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM U
IJI0CKOCTH

14.02

44

Teopema o cymecTBOBaHUU U
€IMHCTBEHHOCTH NPSAMOM, TPOXOAAIIEN
4yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEHIUKYIPHON K INIOCKOCTU

17.02

45

IInockocTu u MNEPNCHAUKYJIAPHBIC UM
MMpsAMBIC B MHOTOT'paHHHUKAX

21.02




[InockocTu U NEepIEeHINKYISPHBIE UM

46 28.02
MPSIMbIE B MHOTOTPaHHHUKAX

A7 [Iepnennukyisp n HakiioHHas. [locTpoenue 03.03
MEePIEHIUKYIISIPa U3 TOUKH Ha MPAMYIO '

43 [Tepnenaukynsip u HakioHHas. [TocTpoenue 07.03
MEePIEHIUKYIISIPa U3 TOUKH Ha MPAMYIO '
Teopema o TpEx nepreHANKYsIpax (Mpsmas

49 p PEX MepIeHNKYIsIpax (1Ip 14.03
u oOpartHasi)
Teopema o TpEx mepneHANKYsIpax (MpsMast

50 p P prieHMKyIsIpax (1p 17.03
u oOpartHasi)

51 YT0JI MEXKIy CKpEIIUBAOIIMMHUCS MTPSIMBIMHU 21.03
[Tonck neprneHIuKyIspHBIX OPSIMBIX C

52 P YIIPHBIX TP . 04.04
[TOMOIIIBIO NEPIEHANKYIISAPHBIX IIJIOCKOCTEN

53 OpToroHaJibHOE MIPOECKTUPOBAHUE 07.04
[TocTpoenune ceueHnuid Kyoa, MpU3MBI,

54 MPaBUILHON MUPAMHUJIbI C TIOMOIIBIO 11.04
OPTOTOHAJILHOM MPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBI,

55 MPaBUILHON MUPAMUJIbI C TIOMOIIBIO 14.04
OPTOTOHAJILHOM MPOEKIINU
CummeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO

56 miockocTH. Ilnockoctu cummeTpuii B 18.04
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U 2104
MIJIOCKOCTH KaK CIECTBUE CUMMETPUHN '

58 [IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér 25.04




paCCTOHHI/Iﬁ OT TOYKH OO0 ITIIOCKOCTHU

59

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

28.04

60

CriocoObl ONYyCTHTh NEPIIECHANKYIISPHIL:
CUMMETpHUs, CABUT TOYKH I10 NAapaJIEIbHON
psAMOM

05.05

61

CaBur no HenapaieabHON IPSIMOH,
W3MEHEHNE PACCTOSHUN

12.05

62

KonTpossnas pabora "B3anmHoe
PacIoJIOKEHNUE MPSIMBIX U IUNIOCKOCTEN B
IIPOCTpaHCTBE"

16.05

63

[ToBTOpEHUE: Yroa MeK Iy IPSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTroJIbHUKE, TeOpemMa
KOCHHYCOB

19.05

64

[ToBTOpEHUE: Yroa MeX Iy
CKPEIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

23.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

64
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