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MNOACHUTEJbHAS 3AIINCKA

Pabouas mporpamma yduebHOTO Kypca «I['eomerpusi» 6a3oBoro ypoBHs aisi oOydarommxcs 10 —11
KJIacCOB pa3paboTaHa Ha ocHOBe DeepaabHOr0 TOCYAaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CPETHETO
obmero oOpa3zoBaHus, ¢ Y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHUWI, NPEIBIBISEMBIX K
MaTeMaTH4eCKOMY OOpa30BaHUIO, M TPAAULUI POCCHHCKOTO oOpa3oBaHus. Peammzamusi mporpaMMsl
oOecrieunBacT OBJIAJICHHE KIIOYCBBIMH KOMIICTCHIIMSMH, COCTABJISIOIIMMU OCHOBY JUISI CAMOPA3BUTHS U
HENpephIBHOIO 00pa30BaHUsl, LIEIOCTHOCTh OOLIEKYJIbTYPHOIO, IMYHOCTHOIO U [T03HABATEIBHOTO PAa3BUTHS
JTUYHOCTH 00YyJarOUXCsl.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reOMETpUU Ha YpOBHE CpeaHero oOImiero oOpa3oBaHUs 0O0yCIOBJICHA
MPAKTUYECKOW 3HAYMMOCTHIO METANPEIMETHBIX W MPEJAMETHBIX pPE3yJIbTaTOB OOYYCHHS TEOMETPUU B
HaIPaBJICHUU JIMYHOCTHOTO Pa3BUTHS 0Oydaronuxcs, GOopMUPOBaHUs (PYHKIIMOHATHHOW MaTeMaTUIeCKON
IrPaMOTHOCTH, W3y4eHHUS JAPYruxX Y4YeOHBIX ITUCIHUIUIMH. PasButHe y O0OyJarommxcsi MPaBHIBHBIX
MPEACTABICHUIN O CYITHOCTH U TMIPOUCXOXKICHUU T€OMETPUUECKUX aOCTPaKIINi, COOTHOIICHUN PEAIbHOTO U
WJICATIbHOTO, XapaKTepe OTPaKCHUS MATEMaTUYEeCKOM HAYKOW SIBJICHUH W MPOLECCOB PEATBHOTO MUDA,
MeCTe TEOMETPUU B CHCTEME HAyK U POJIM MATEeMAaTHUYECKOTO MOJEIMPOBAHUS B Hay4HOM IO3HAHUU U B
MPaKTUKE CIMOCOOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS YyYaAIIUXCS, a TaKKe KauyecTB
MBITIUICHHSI, HEOOXOUMBIX JUISI aIallTalliil B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus sBasieTcst OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE Cpe/iHEro o0mero oopa3zoBaHus, TakK

Kak 00ecreuynBaeT BO3MOKHOCTh U3YUCHHS KaK JTUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJICHHOCTH, TaK U
T'YMAaHUTAPHOM.
Jloruveckoe MbIIIIeHUE, (GopMHUpyeMoe TIPH H3YyYCHHH OO0YJarOIIMMHUCS TOHATHUHHBIX OCHOB T€OMETPHH H
MOCTPOCHUM UEMOYKU JIOTUYECKUX YTBEPKJIECHUUW B XOJ€ PpEUICHUS TI'e€OMETPUYECKHUX 3a/ady, yMEHHe
BBIJIBUTaTh U OMPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPU PEIICHUU 3a/1a4 €CTECTBEHHO-
HAy4YHOTO IMKJIa, B YACTHOCTH U3 Kypca (DU3HKH.

YMeHue OpHUEeHTHpPOBAThCSI B IMPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJIb BO BCEX 0O0JACTIX
NesITeNIbHOCTH uenoBeka. OpHeHTalus YelloBeKa BO BPEMEHU U IPOCTPAHCTBE — HEOOXOUMOE YCIIOBUE €TI0
COLIMANIBHOTO OBITHS, opMa OTPaKEHUSI OKPYKAIOIIEr0 MUPA, YCIOBUE YCIEUTHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBaHusl AeUCTBUTEIbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU 00pazaMu OObEIUHSET pa3HbIe
BUJIBI y4eOHOH M TPYHOBOH [EATENBHOCTH, SBISETCS OAHUM U3 MPOGECCHOHAIBHO BAXKHBIX KAdecCTB,
MO3TOMY akKTyalibHa 3ajada (OpMHUPOBAHUS Yy OOYy4arOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTU OOpPA3HOTO MBIILICHUS! — CYIIECTBEHHOTO KOMIIOHEHTa B IMOATOTOBKE K MPAKTUYECKOM
JEeSITeIbHOCTH 110 MHOTHM HaIlPaBJICHUSIM.

Llenp ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpusi» Ha 0a30BOM YpoBHE OOyueHUsS —

o0mieo0pa3oBareIbHOE U OOLIEKYABTYPHOE pa3BUTHE OOYYaIOIIMXCS 4depe3 00OecredeHHe BO3MOXKHOCTHU
MPUOOpPETEHUsI U UCHOJIB30BAHUS CUCTEMAaTHUYECKUX I€OMETPUYECKUX 3HAHUM U JIEHCTBUMN, crieHU(UIHBIX
Tr€OMETPHH, BO3MOXKHOCTH YCIEIIHOTO MPOJOJHKEHUs 00pa30BaHUA MO CIEHUATbHOCTSAM, HE CBS3aHHBIM C
MIPUKJIATHBIM HCIIOJIb30BAaHUEM T'€OMETPHH.
[IporpamMma 1o reomMeTpuu Ha 0a30BOM ypOBHE NpeqHA3HAYECHA U OOYYArOIIUXCS CPeIHEH IIKOJbI, HE
MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyTHEHHI Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBanus. Takum oOpazom,
oOyuaromuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MATEeMAaTUYECKUE YMEHUS, CBS3aHHBIE CO
crenuguKoil TeOMETpUN U HEOOXOAUMBIE ISl )KU3HU B COBpEMEHHOM olriecTBe. Kpome 3Toro, oHM UMEIOT
BO3MOXHOCTh HM3y4UTh T€OMETPHIO Ooyiee TIyOOKO, €Clii B JajdbHEHIIeM BO3HHKHET HEOOXOIUMOCTH B
reOMETPUUECKUX 3HAHUSAX B MPO(PECCHOHAIBHON IeATEIHHOCTH.

JlocTrkeHue eI OCBOCHHSI MPOrpaMMbl 00ECIIEYMBACTCS PEIICHHEM COOTBETCTBYIOLIUX 3ajad.
[IpuoputeTHpIMU 3amadamMu OocBoeHus Kypca «['eomerpmm» Ha ©6azoBom ypoBHe B 10—11 kmaccax
SIBJISTFOTCSI:

. (dbopMHUpOBaHHE TPEICTABICHUS O TE€OMETPHUHM KaK YacTH MHUPOBOW KyJIbTYphl U OCO3HAHUE €&
B3aMOCBSI3U C OKPYXKAIOIIIM MUPOM;

. dbopMHUpOBaHHE TPEACTABICHHUS O MHOTOTPAHHUKAX U TeJaX BpAIlEHUS KaKk O BaKHEUIIUX
MaTeMaTHYEeCKUX MOJIENSIX, TIO3BOJISIONINX OMKICHIBATh U H3y4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIET0 MUPA;

. (dbopMHUpOBaHHE YMEHHUS PACIIO3HABATH HA YEPTEk,aX, MOJIEISIX U B PEAIbHOM MUPE MHOTOTPaHHUKHU
U Tella BPAIllCHUS;



. OBJIQZICHUE METOJIaMH PELICHHS 3a]a4 Ha MMOCTPOSHHS Ha M300paKEHUAX MPOCTPAHCTBEHHBIX (QHUTYD;

° (bOpMI/IpOBaHI/IC YMCHHA OICPUPOBATL OCHOBHBIMHU TIOHATUAMHU O MHOTOI'paHHHUKAX MW TCJax
BpallCHUA U UX OCHOBHBIMU CBOfICTBaMH;
° OBJIAICHUC AJITOpUTMAaMU PCHICHHA OCHOBHBLIX THIIOB 3aJady; (bOpMHpOBaHI/Ie YMCHHA MPOBOJUTDH

HCCJIOKHBIC JOKAa3aTCIIbHBIC PaCCYKACHUA B XOAC PCHICHUA CTCPCOMECTPHUYCCKUX 3aJad MW 3aJad C
MMPAKTUYCCKUM COACPIKAHUCM

. pa3BUTHE WHTEIUICKTYAJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH OOyYarommxcsi, MO3HABATEIHHON
AKTUBHOCTH, UCCJIEIOBATEIBCKUX YMEHUIN, KPUTUYHOCTH MBIIILICHHUS;
. (dbopMupoBaHre (PYHKIIMOHATBHONW T'PaMOTHOCTH, PEIICBAHTHOW I'€OMETPHUHU: YMEHHE Paclio3HaBaTh

MIPOSIBIICHUSI TEOMETPHUSCKUX TOHITHIA, 00bEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX JKU3HCHHBIX CHTYaIIUSIX
U TpU H3YYEHUU JIPYTUX YUE€OHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(bopMyIUpOBaTh WX Ha SI3bIKE TEOMETPUU M CO37aBaTh I€OMETPHUYECKHUE MOJICIH, MPUMEHSATh OCBOCHHBIN
TEOMETPUUECKHI ammapar ajisi peHIeHHs MPaKTUKO-OPHUEHTHUPOBAHHBIX 3aj7a4, HMHTEPIPETUPOBATH U
OIIEHUBATD MOJTYYCHHBIC PE3YIIbTATHI.

OTAn4uTeNbHOH OCOOEHHOCTBIO TIPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KypC CTEPEOMETPHM B Hauaie
€ro M3y4YeHWs 3ajad, pelIaeMbIX Ha YpPOBHE HMHTYUTHUBHOTO TIO3HAHUS, W ONPENEIEHHBIM 00pa3zoM
OopraHu3oBaHHas padoTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIUICHUSI, CTUMYJIUPYET TTPOTEKAaHNWE WHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K JATbHEHIIEMY U3YUCHUIO
npeaMeTa.

[Ipeanourenne OoTAAETCS HATISATHO-KOHCTPYKTHBHOMY METOJY OOYYEeHHS, TO €CTh TEOPETHYECKHE
3HaHUSI WUMEIOT B CBOEM OCHOBE UYBCTBEHHOCTh MPEIMETHO-TIPAKTUUYECKON JesTeNbHOCTH. PaszButne
MPOCTPAHCTBEHHBIX MPEJACTABICHUN Yy yJaIIUXCS B Kypce€ CTEPEOMETPUU MPOBOIUTCS 3a CUET PEIICHUS
3a/1a4y Ha CO3/IaHHME MPOCTPAHCTBEHHBIX 00PA30B U 3aJ1a4 HA OTIEPUPOBAHNE MPOCTPAHCTBEHHBIMH 00Opa3aMu.
Coznanue obOpaza IpPOBOAMUTCA C OMOPOM HA HAIVISIAHOCTh, a OINEpUpOBaHHE 00pa3oM — B YCIOBHUSAX
OTBJICYEHHUSI OT HATJISIAHOCTH, MBICIIEHHOTO U3MEHEHHSI €70 UCXOTHOTO COACPIKAHMUSL.

OcHoOBHBIE cojepkarenbHble JUHUU Kypca «['eomerpum» B 10—-11 kmaccax: «MHOTOTpaHHUKWY,
«[IpsiMble 1 TJIOCKOCTH B MpocTpaHcTBe», «Tena BpameHus», «BeKTopbl 1 KOOPAUHATHI B MPOCTPAHCTBEY.
dopmMupoBaHUE JIOTUYECKUX YMEHUH pachpenensieTcsl He TOJIbKO MO COJAEP:KaTeIbHbIM JIMHUSAM, HO U IO
rojaMm oOy4eHUsI Ha YPOBHE CPEAHETO 00Iero 00pa3oBaHusl.

Copnepxanne oOpa3oBaHMs, COOTBETCTBYIOLEE TMPEAMETHBIM pe3yJabTaTaM OCBOCHUsI padoueit
MIPOrPaMMBbI, pacIpeesIEHHBIM [0 ToaM 00yUeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI OBIIAJCHHE
FeOMETPUUECKUMH TOHATHUSAMU W HaBbIKAMHU OCYILECTBISUIOCH IOCIENOBATEIbHO M TOCTYINATEeNIbHO, C
coONroficHeM MPUHIUIA MPEEeMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHMS BKIIOYAIHWCh B OOLIYI0 CHCTEMY
FeOMETPUUECKUX IMPEACTAaBICHUN 00yJalomuxcs, pacumupsas U yrayomss e€, o0pasys MpodHbIe
MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuyenue reomerpuu otBoauTcs 2 yaca B Hegento B 10 kimacce u 1 yac B Hemenmto B 11 kiacce,
BCEro 3a /1Ba roja ooydenus - 102 yueOHbIX yaca.

COLEPXKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, MIpocTpaHcTBo. I[lonstue 00
aKCHOMaTHYECKOM MOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3auMHOe pacnosio)keHue NOpsIMBIX B IMPOCTPAHCTBE: IMEPECEKAIOLIMecs, IMapaliesibHble U
CKpenuBawmuecs: npsMble. [lapaniaenbHOCTh MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: NapaljiesibHbIE
MpsIMbIE€ B MPOCTPAHCTBE; MAPAIIETBHOCTh TPEX MPSAMBIX; NAPAIEIBHOCTh MPSAMOM M MJIOCKOCTU. YTJIBI C
COHANpPaBJICHHBIMU CTOPOHAMHM; YrOJ MEXIy NPsSMBIMH B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEM:
napajieJbHble IIJIOCKOCTH; CBOMCTBA NapajUIeNbHBIX IJIocKocTei. [lpocreiiine mpocTpaHCTBEHHBIE
Gburypsl Ha TIOCKOCTH: TETPadAp, KyO, Mapaierenune1; TOCTPOCHUE CEUeHUH.

[lepneHUKYISIPHOCTD MPSAMON U MJIOCKOCTHU: MEPHEHAUKYISPHBbIE MPSIMbIE B MIPOCTPAHCTBE, MPSIMbIE
napajieJbHble U NEPHeHAUKYISIPHBIE K MJIOCKOCTH, MPU3HAK MEPIEHINKYISIPHOCTH MPSAMOM U TMJIOCKOCTH,
TeopemMa O MPsAMON MNEePHEeHAUKYISIPHON IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJl MEXAy NpsIMOM M
MJIOCKOCTBIO; JBYTPAHHBIA YTOJ, JIMHEWHBIA YroJl ABYrpaHHOTO yria. [lepneHAuKydsp U HaKIOHHBIE:
paccTosiHe OT TOYKH JI0 TUJIOCKOCTH, PACCTOSHUE OT MPSMOM 10 TUIOCKOCTH, TPOEKIUs (GUTyphl Ha



IJI0CKOCTB. IlepreHquKyaspHOCTh MJI0CKOCTEN: PU3HAK NEPIEHIUKYIIPHOCTH ABYX IUlocKocTeil. Teopema
0 TPEX MEPIEHIUKYISAPAX.

MHOrorpaHHHuKHU

[lonsiTHE MHOrOrpaHHMKa, OCHOBHBIE DJIEMEHTbl MHOIOI'PDAHHHKA, BBINYKJIBIE W HEBBIIYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas mpusma; IpaHd M OCHOBAHHS IPU3MBI;
npsMas W HAaKJIOHHAs MpHU3Mbl; OOKOBas M TIOJIHAS TOBEPXHOCTh Tpu3Mbl. [lapamnenenumen,
MPSIMOYTOJIbHBIN MMapajiesienune] U ero ceoictna. [Tupamuna: n-yroyipHas nupaMuaa, TpaHd U OCHOBaHHE
NUpaMu/ibl; OOKOBas U IMOJIHASA MMOBEPXHOCTb MUpPAaMUIbL; MIpaBUIIbHASL U yCEUEHHAs MUpamMuaa. DJIEMEHThI
pU3Mbl U MpaMubl. [IpaBuabHbIE MHOTOTPAHHUKU: MTOHSATHE MPABUIIBHOTO MHOTOIPAHHUKA; IPABUIIbHAS
npu3Ma M TpaBWIbHAs MUPaMUIa; MPaBWIbHAS TPEYTrOJIbHAs MHUpaMHa W TPABWIBHBIA TETpadap; KyO.
[IpencraBienure 0 MpaBUJIBHBIX MHOTOTPaHHMKAaX: OKTajap, AoAeKa’ap U ukocadap. CedeHus HNPU3MBbI U
MMUPaAMU/IBI.

CuMMeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, MJIOCKOCTH. DJIEMEHTHI
CUMMETPUHU B MUpaMUJaX, Napasieienurneax, IpaBUIbHbBIX MHOTOTpaHHHUKAX.

Bbrunicnenue 21€MEHTOB MHOTOTPAHHUKOB: pEOpa, auvaroHanu, yriasl. [lmomans OokoBoi
MOBEPXHOCTH M TOJHOW TOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAJb OCHOBAHMH, TeopeMa O OOKOBOM
MOBEPXHOCTU MpsIMON Mpu3Mbl. [1nomane 60KOBON MOBEPXHOCTU M MOBEPXHOCTH MPAaBUIBLHOW MUPAMU[IBL,
Teopema o IIomaau yceu€Huon nupamusl. [loustue 06 06béme. OOBEM MUpPaAMUIBI, TPU3MBI.

[Tono6Hble Tenma B mpocTpaHcTBe. COOTHOIIGHUS MEXIY IUIOHIAASMHU TOBEPXHOCTEH, 0O0BEMaMu
MOJOOHBIX TEJ.

11 KJIACC

Tena ppamenust

Hunuaapudeckas MoBEpXHOCTb, 00pa3yIoUIUe IUINHAPUIECKONW MOBEPXHOCTH, OCh LIUJIMHIPHYECKON
noBepxHocTU. [lunuuap: ocHoBaHMA UM OGOKOBas MOBEPXHOCTh, OOpa3yrolias M OCh; IUIOIIAIb, OOKOBOM U
MOJIHOM TOBEPXHOCTH.

Konndeckass moBepXHOCTh, 0Opa3yroliie KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA KOHUYECKOM
noBepxHocTu. KoHyc: ocHOBaHWE W BepliMHa, oOpasylomias W OCh;, IUIONIaaAb OOKOBOW W TIOJHOU
MMOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3yolIKe U BHICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: neHtp, paauyc, AUaMeTp; IUIOMIAAL MOBEPXHOCTH cdepbl. BzaumHoe pacmolioxeHue
cdepsl 1 IIIOCKOCTH; KacaTeabHas IIIOCKOCTh K cepe; tuiomaas chepsl.

N300paxkenue Ten BpaleHus Ha MI0CKOCTU. Pa3BépTka numuHApa U KOHyca.

KomMOunamuu ten BparieHuss © MHOTOTpaHHUKOB. MHOTOrpaHHUK, ONUCaHHBIN OKOJIO cdepsl; chepa,
BIMCAHHAsl B MHOTOIPAHHUK, WIH TEJIO BPALLICHHUS.

[Tonatue o6 oO0bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME MPAMOYrOJHHOTO
napajuienienumnena u cieactsus u3 He€. O0bEM HWIMHIpa, KoHyca. O0BEM 11apa U MIomaab cepsl.

[TogoGubie Tena B mpocTpancTBe. COOTHONIICHHS MEXIY IUIOMIAASIMH MOBEPXHOCTEH, 0O0bEMaMu
0I00HBIX TEIL.

Ceuenust nmiuHApa (mapauieIbHO W MEPHEHIUKYISPHO OCH), CEYeHHs] KOHyca (MapajiielibHOe
OCHOBAHUIO U MPOXOsIIliee Yepe3 BEPILUHY), CeUeHHUs I1apa.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockoctu u B npoctpaHcTBe. CI0KEHUE U BBIUMTAHUE BEKTOPOB. ¥ MHOKEHUE BEKTOpa Ha
yucio. Pa3noxenue Bekropa no TpéM HEKOMIUIaHapHBIM BekTopaM. [IpaBuio napamnenenunena. Pemenue
3a/1a4, CBSI3aHHBIX C MPUMEHEHUEM IIpaBUJl JEUCTBUN ¢ BeKTOpaMmu. [IpsiMoyronbHas cucteMa KOOpIMHAT B
npocrpadcTtBe. KoopaumuaTtel Bektopa. lIpocreiimme 3amaun B KOOpAMHATaX. YTOJ MEXAY BEKTOpPaMH.
CkanspHoe Npou3BEACHNUE BEKTOPOB. BrIuncieHne yrioB Mex 1y NpsMBIMH U IUI0CKOCTSIMHU. KoopanHaTHO-
BEKTOPHBIN METOJ] IPU PELIEHUH F€OMETPUUECKUX 3a1a4.

INJIAHUPYEMBIE PE3YJIbTATDBI

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE ~ pe3ylbTaThl  OCBOEHHUS  IporpaMmbl  ydeOHOro  mpeamera  «MaTemaTukay
XapaKTEepPU3yIOTCSL:

I'paxnanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKON IMO3UIMH OOYyYarolerocss Kak akTMBHOTO M OTBETCTBEHHOTO
YjieHa POCCUHCKOro OOIIecTBa, MPEACTaBIEHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHHUH, MpoLeayp TPakKIaHCKOTO 0o0ILIecTBa (BBIOOPHI, ONMPOCHl U Mp.), YMEHUEM
B3aMMO/IEHCTBOBATh C COLIMAIbHBIMUA HHCTUTYTaAMH B COOTBETCTBUU C UX (DYHKLUSAMU M HA3HAYEHUEM.



IIaTpuoTnyeckoe BocIMTAHHE:

C(OPMHUPOBAHHOCTBIO POCCHMCKON T'pa)XJTaHCKOM WACHTHUYHOCTH, YBAXKEHHS K MPOUUIOMY H
HACTOSLIEMY pPOCCHMCKOM MAaTeMaTUKH, LEHHOCTHBIM OTHOUIEHUEM K JOCTMIKEHUSM pPOCCUHCKHX
MAaT€MAaTUKOB M POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI, K MCIOJB30BAHUIO 3TUX JOCTHKEHHUH B IPYTrHX
HayKax, TEXHOJOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHHE!

OCO3HAHHMEM JIyXOBHBIX IICHHOCTEH POCCHUICKOTO Hapoa; CPOPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, ITUYECKOTO IOBEJAEHHUS, CBSI3aHHOIO C MPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUN HAyKu U
JeSITENIbHOCTBIO YUEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUYUBOIO OYyYIIEro.

JcTeTHYecKoe BOCIIUTAHue:

ACTETUYECKUM OTHOIIEHHEM K MHpY, BKIIOYas 3CTETUKY MAaTeMaTH4YECKMX 3aKOHOMEpPHOCTEH,
00BEKTOB, 33/1a4, PEIICHHUH, PacCyKIECHUI; BOCIPUUMYUBOCTHIO K MATEMAaTHYECKIM aCMEKTaM pa3IndHbBIX
BH/JIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHKE:

c(OPMUPOBAHHOCTHIO YMEHHSI TNPUMEHATh MaTeMaTU4eCKHe 3HAaHWS B HUHTEpecax 370pOBOrO M
Oe3omacHOro 00pasza JKU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pOBBIO (310pOBOE MHUTAHHE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATUH W OTHbIXa, peryispHas (u3nyeckas aKTHUBHOCTb); (PU3MUECKOTO
COBEPIICHCTBOBAHHUS, IPU 3aHITUSX CIIOPTUBHO-03/10POBUTEIBHON JESITENBHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM II€HHOCTH TPYIOJIOOMSI; MHTEPECOM K pa3IudHbIM chepam
npodeccnoHaIbHOM JesITeIbHOCTH, CB3aHHBIM C MaTEMaTHUKON U €€ MPUII0KEHUSIMU, YMEHUEM COBEpPIIAThH
OCO3HAHHBIM BBIOOp Oymymeld mpodeccud © peaTn30BbIBaTh COOCTBEHHBIC IKU3HEHHBIC IUIAHBI;
TFOTOBHOCTBIO U CHOCOOHOCTBHIO K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpa30oBaHUIO HAa MPOTSHKEHUU
BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEUICHUM MPAKTUYECKUX 3a/lad MaTeMaTU4ecKOu
HaIlpaBJICHHOCTH.

JKO0JI0rHYeCKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO HKOJIOTUYECKON KYJIbTYpPbl, TOHUMaHUEM BIIHMSHUS COI[MAIbHO-PKOHOMUYECKUX
MPOLIECCOB HA COCTOSHUE MPUPOTHOW U COIMAIBHOM Cpefbl, OCO3HAHHWEM TIJI00AJTBLHOTO XapakTepa
9KOJIOTHYECKUX MPOoOJeM; OpHUeHTalell Ha MPUMEHEHHEe MaTeMaTHUYeCKUX 3HAHUM JJIs peuieHus 3aj1ad B
o0yacTu OKpy)Karolleld cpeapl, IUIAHUPOBAHMS MOCTYIKOB M OIEHKM HMX BO3MOJKHBIX MOCJIEICTBUN s
OKpYXaIOILEn Cpebl.

LleHHOCTH HAYYHOI'O ITO3HAHHUA:

c(OpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOILIECTBEHHOM MPAKTUKH, TMOHUMAHUEM MaTeMaTHMYeCKOM Hayku Kak cQepbl 4YeloBeuYecKOon
NESATENbHOCTH, ATANOB €€ Pa3BUTHUS W 3HAYUMOCTH JUIsl Pa3BUTHs LMBUIIM3ALMH; OBJIAJICHUEM SI3bIKOM
MaT€MAaTHUKUd U MAaTeMaTH4YE€CKON KyJIbTYpOl KaK CpPEJCTBOM IO3HAHUS MHUPA; TOTOBHOCTBIO OCYILECTBIIATH
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh HHAUBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble  pe3ylbTaThl OCBOSHHUS MpOrpaMMmbl ydeOHOTO mpeameTra «MaremaTuka»
XapaKTEpU3YIOTCS OBJIAJICHUEM YHHUBEPCAJIIbHBIMUA I03HABATEIbHBIMU JI€HCTBUSAMH, YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU J€HCTBUSAMH, YHUBEPCAIbHBIMU PETYISATUBHBIMU JICHCTBUSIMMU.

1) VYuHuBepcajbHble MNO3HABaTeJIbHbIe JelCTBUs, oOccreunBarOT (GopMHUpOBaHHE 0a30BBIX
KOTHUTHBHBIX MTPOLIECCOB 00yUaronuxcs (0OCBOCHUE METO0OB MO3HAHUS OKPYXKAIOIIETO MUPA; IPUMEHEHHE
JIOTMUECKUX, MCCIeI0BaTeIbCKUX ONepaluii, yMeHui paboTatsk ¢ nHdopMmaruei).

ba3oBrble Jornyeckue 1eHCTBHUA:

* BBISIBJIATD M XapaKTepPU30BaTh CYIIECTBEHHbIE NMPU3HAKUM MAaTEMaTUYECKUX OOBEKTOB, MOHATHM,
OTHOLIEHUH MEXIy MOHATHSIMM; (GOPMYIUPOBATH OMpPEENCHHs MOHATHI; yCTaHABIMBATh CYLECTBEHHBIH
MIPU3HAK KJIacCU(PUKALIMU, OCHOBAHUS [T 0000IIEHUs U CPABHEHUSI, KPUTEPUU NTPOBOAMMOTO aHAIIN3A;

* BOCIIpUHUMATh,  (opMyaupoBaTb W  NpeoOpa3oBbIBaTh  CYXJIEHHs:  YTBEpAMUTENbHbIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

* BBISIBJIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U INPOTHBOpEUUs: B (PaKTax, JAHHBIX,
HAOMIONEHUSAX W YTBEPXKJIEHMSX; MpeanaraTb KpUTEpUH JUIS  BBISBICHHS 3aKOHOMEPHOCTEH H
[IPOTUBOPEUUI;

* IeNIaTh  BBIBOABI C  MHCIIOJIb30BAHMEM 3aKOHOB JIOTMKHM, JAEAYKTHUBHBIX W  HMHIYKTUBHBIX
YMO3aK/IIOUYEHNH, yMO3aKIIOUEHHUH 110 aHAJIOTHH;



* IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTEMATUYECKUX YTBEPKACHUH (IpsIMblE M OT
MPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, TMPUBOJUTH MPUMEPhl W KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

* BBIOMpaTh cnoco® pemieHuss y4eOHOW 3agaud (CpaBHHBATh HECKOJIBKO BapHaHTOB pEIICHHUS,
BBIOMpATh HanOOJIEe MOIXOAALINHI ¢ Y4ETOM CaMOCTOSITETILHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble nccienoBare/ibCKue 1eHCTBUA:

* ICII0JIb30BATh BOIIPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS; (POPMYJIUPOBATH BOIIPOCHI,
¢buKcHpyromue MpoTUBOPEUre, MpoOiIeMy, YCTaHaBIMBAaTh MCKOMOE M JaHHOE, (POpMHUpOBATh THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULUI0, MHEHHUE;

* IPOBOJIUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIEAOBAHUE IO YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBICHUS, TIPOIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCAMH;

* CAMOCTOSITEIbHO  (POPMYIMPOBATH O00OOIIEHHS U BBIBOJABI 10 pe3yiabTaTaM IPOBENEHHOTO
HaOMIOJIEHUs, MCCIEAOBAaHMs, OIIEHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pPE3YJIbTAaTOB, BBIBOJAOB H
000011IEHHNI;

* IPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE MpOLECCa, a TaKXKe BBIJBUTATH MPEAINOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmueii:

* BBISIBJIATH AePUITUTHI HHPOPMAIIUHY, TAHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOMPOC M IS PEIICHUS
3a/1auu;

* BBIOMpaTh MHGOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJU3UPOBATH, CUCTEMATU3UPOBATH U
MHTEPIPETUPOBATH MHPOPMALIMIO PAa3INYHBIX BUJIOB U (hOPM NpecTaBICHUS;

* CTPYKTYpUpOBaTh HMH(OPMAIMIO, TPEACTaBIATh €€ B Pa3IMYHBIX (QopMmax, HWUIIOCTPUPOBATH
rpaduyecku;

* OLICHUBATh HAJEKHOCTh HHPOPMAIINH 110 CAMOCTOSATEIBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) VYHuBepcajbHble KOMMYHHUKATHBHBIE JeiicTBHUSI, 00ecrneynBalOT CHOPMHUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YYaIOIIUXCS.

Oo0uienne:

* BOCIIPUHUMATh U (POPMYIHUPOBATh CYXKJIEHUS B COOTBETCTBUHU C YCIOBHSIMHM M LIENSMU OOLICHHUS,
SICHO, TOYHO, I'PaMOTHO BBbIpaXKaThb CBOI TOYKY 3pEHHsS B YCTHBIX M IHCbMEHHBIX TEKCTaX, [aBaTh
MOSICHEHHUSI 110 X0y pEelIeHUs 3a/1a4i, KOMMEHTHPOBATh NOJIyYE€HHBIN PE3yJIbTaT;

* B X0JIe OOCYXJCHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOM TeMbl, MPOOIEMBbI, peraeMoit
3a/1ayy, BBICKA3bIBATh WJICU, HALICJICHHBIC HA IOMCK PEUICHUS; CONIOCTABIATh CBOU CYXIEHUS C CYKICHUSIMU
JIPYruX YYacTHUKOB JMAlora, OOHApyKHBaTh pa3jMuuMe M CXOJICTBO MO3UIUN; B KOPPEKTHOU ¢dopme
(dbopMyIupOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

* IPEACTABJATh  pPE3yJAbTaThl  PEIIEHUS  3aJaud, OSKCIEPUMEHTAa, HCCIEAOBaHUs, IPOEKTA;
CaMOCTOSITEJIbHO BbIOMpaTh (OpMAT BBICTYIUICHHS € Y4€TOM 3aJady Mpe3eHTalud U O0CoOeHHOCTEH
ayJIUTOPUHU.

CoTpyaHnuecTBo:

* IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUYaIbHON pabOTHI MPHU pelIeHun
y4eOHBIX 3a/la4; MPUHUMATh 1Ieb COBMECTHOW AESITEIbHOCTH, IUIAHUPOBATH OPraHU3AIMI0 COBMECTHOM
paboThl, pacpeneNaTh BUAbl paboT, JOrOBApUBATHLCS, 00CYKIaTh MPOLIECC U pe3yabTaT paboThl; 0000IIaTh
MHEHHS HECKOJIBKUX JIFOJICH;

* y4aCTBOBATh B IPYMNIOBBIX opmax paboThl (00CykIeHUsI, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbBI» U
WHBIE); BBIMOJIHITH CBOIO YacTh pabOTHI U KOOPIUHUPOBATH CBOU JEHCTBUS C IPYTMMHU YJI€HAMHU KOMaHJbI;
OIICHUBATh KaYeCTBO CBOETO BKIJIAJa B OOIIMN MPOAYKT MO KPUTEPUAM, CPOPMYTHUPOBAHHBIM YIaCTHUKAMHU
B3aUMOJICHCTBUSL.

3) VYuuBepcajbHble peryJsiTUBHbIe JeiicTBUsI, o0OecreynBalOT (OPMUPOBAHUE CMBICIOBBIX
YCTAHOBOK U KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranmn3anus:

* COCTaBJIAThH IUJIAH, aITOPUTM PEIICHUS 3aJa4yH, BRIOUpATh CIOCOO pElIeHUs] ¢ YUETOM HMMEIOIIUXCS
pPECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATh BAPUAHTHI PELICHUU C
y4€TOM HOBO# MH(pOpMAIHH.

CaMOKOHTPOJIb:



* BIIQJICTh HABBIKAMH TI03HABATEILHOW pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUH U
MBICTIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BJIAIETh CIIOCOOAMH CAMOTIPOBEPKH, CAMOKOHTPOJIS IpoIiecca
U pe3yibTaTa PeleHusl MaTEMaTUUECKO! 3a1a4;

* IPEABUJIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPU PEIICHUU 33Jja4l, BHOCUTh KOPPEKTHUBHI B
JESITEIbBHOCTh HA OCHOBE HOBBIX 0OCTOSITENbCTB, JAHHBIX, HAUJAEHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

* OIICHUBATh COOTBETCTBUE pE3yibTaTa LEIH M YCIOBUSAM, OOBSCHATh NPUYMHBI JAOCTHXKEHHUS WU
HEIOCTHKEHHS PE3YJIbTATOB JIESTEILHOCTH, HAXOIUTh OIINOKY, 1aBaTh OI[CHKY MPHOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX NP PEILICHUH T€OMETPUUYECKUX 3a/1ad.

OnepupoBaTh NOHATUSAMU: NAPAIUIEIBHOCT U MEPIEHANKYISIPHOCTD MPSMBIX U IUIOCKOCTEH.

Knaccuguimpoars B3auMHOE pacioioKeHNE NPSIMbIX U INIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSMH: JBYTPaHHBIA YIrOJjl, TpaHU ABYIPAHHOTO Yrja, pedpo IBYrpaHHOIrO YIJa;
JINHEMHBIN yroj ABYTPAHHOTO yria; rpajayCHasl Mepa JIBYrpaHHOIO yIJia.

OnepupoBaTh MOHSATHUSMH: MHOTOTPAHHHMK, BBIMYKJIBIA M HEBBIMYKJIBIM MHOTOTPAHHHUK, SJIEMEHTHI
MHOTOTpaHHUKA, TPaBUIILHBII MHOTOTPAaHHUK.

Pacmo3naBath  OCHOBHBIE BHJIBI MHOTOTPAHHMKOB  (NUpamMuaa; TpU3Ma, MPSIMOYTOJBHBIN
napajuiesienume, Kyo).

KnaccuguimpoBare MHOTOTpaHHUKH, BbIOMpass OCHOBaHHUS [UIsl KiaccuuKanuu (BBITYKIbIE U
HEBBIMTYKJIBIE MHOTOTPAHHHUKHW; TIPAaBWIbHBIE MHOTOTPAHHUKH; TIPSMbIE ¥ HAKJIOHHBIE TPHU3MBI,
napasuieNenune/ibl).

OnepupoBaTh MOHATUSAMU: CEKYIIas NIOCKOCTb, CEY€HNE MHOTOTPAaHHHUKOB.

OOBIICHATH MPUHITUTIBI TIOCTPOCHUS CEUCHHH, UCTIONB3YSI METOJI CIIE/IOB.

Crpouth cedeHHsi MHOTOIPaHHUKOB METOJIOM CJIE/I0B, BBIMOJIHATH (BHIHOCHBIE) MJIOCKHE YEPTEkKHU U3
PHCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHHU3Y.

Pemats 3aaun Ha HaXOKJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3lam WM alropuT™MaM, IPUMEHSS
W3BECTHBIC AHAIMTUYECKUE METOJbl IIPU PELICHUU CTAHJAPTHBIX MAaTEMaTHYECKHUX 3aJa4 Ha BBIYUCIICHHE
pacCTOSIHUKA MEXAy JBYMs TOYKaMH, OT TOYKM JO MPSIMOW, OT TOYKH [0 IUIOCKOCTH, MEXIy
CKpELIMBAOIINMUCS TPSIMBIMHU.

Pemats 3aaun Ha HAXOKJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3lam WM alropuT™MaM, IpUMEHSsS
M3BECTHBIC AHAJIMTUYECKUE METOJbl IIPU PEUICHUU CTAHAAPTHBIX MAaTEMATUYECKHX 33]a4 HA BBIYMCIICHUE
YIJIOB MEXAY CKPEUIMBAIOIIMMUCS MPSAMBIMUA, MEXKIAY MNPAMOM M IUIOCKOCTBIO, MEXIY IUIOCKOCTSAMH,
JIBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M IUIOHIAAM TOBEPXHOCTEM MHOTOTPAaHHHKOB (IpH3Ma, MUpaMuia) ¢
MpUMEeHeHHEeM (OpMyIl; BBIYMCIATH COOTHOLICHHMS MEXIYy IUIOHIaASMHU IOBEpXHOCTEH, 00BbEMamMu
MOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMH: CUMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh U IJIOCKOCTh CUMMETPUHU; LIEHTD,
OCb U TUIOCKOCTh CUMMETPHH (PUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBATh M  HUHTEPHPETHPOBATH HHOOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTpPHUECKUX QUrypax, MpeACTaBICHHYIO0 Ha YePTEKaX U PUCYHKAX.

[IpumensaTh reomMeTpuyeckue (GaxkThl ISl PEHICHHs] CTEPEOMETPHUECKUX 3afad, MPeIrnoJiararonmx
HECKOJIBKO [IaroB PelIeHus], €CIIU YCIOBUS IPUMEHEHHUS 3a/IaHbl B IBHOU dopme.

[IpuMeHnsaTh npocTeime TporpaMMHbIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI NPU
PELIEHNN CTEPEOMETPUYECKHX 3aau.

[IpuBouTE, TpHMEpPbl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE M JKU3HHU, PACIO3HABATh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IpuMeHATh NOJIyYeHHbIE 3HAHUSI HA MPAKTHKE: aHAJIU3UPOBATh PEAIbHbIE CUTYAllMM W MPUMEHSTH
W3YYCHHBIE TOHSATHS B TMPOIECCe MOHMCKA pPEIIeHUs MaTeMaTHUYecKu CPOpPMYITHPOBAHHOW MPOOIEMBI,
MOJEIIMPOBATh pEANbHBIE CHUTyallUd Ha A3BIKE TIE€OMETPUH, MCCIEN0BATh IOCTPOCHHBIE MOJEIN C
MCIOJIb30BAHUEM T€OMETPUUECKUX MOHSATUN M TeopeM, amnmaparta aireOphl; pemarh MpakTHYeCKue 3a1auu,
CBSI3aHHBIE C HAXOKJICHUEM I'€OMETPUUECKUX BEJIUYHUH.

11 KJIACC



OnepupoBaTh MOHATUSAMH: LWIMHIPUYECKAs TOBEPXHOCTh, 0Opa3yiolfe UIMHAPHIECKOM
MOBEPXHOCTH; MHMIUHIP; KOHHYECKAas IMOBEPXHOCTh, OOpa3ylOIIMe KOHHYECKOH IOBEPXHOCTH, KOHYC;
cepuueckas MOBEPXHOCTh.

Pacno3naBats Tena BpameHus (IUIMHAP, KOHYC, chepa u map).

OOBACHATH CIIOCOOBI MOJTYYESHHUS TEJl BPALLICHHSL.

KnaccugumnuposaTs B3auMHOE pacioyioxkeHne chepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOW CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA; LIApOBOI
CJIOH, OCHOBaHME ILIaPOBOTO C€JI051, BBICOTA IIAPOBOI0 CJIOS; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI U IIJIOIIAHM TIOBEPXHOCTEH TE BPALICHUS, TEOMETPHUECKUX TEJI C IPUMEHEHUEM
dbopmyir.

OmnepupoBaTh MOHATUSIMH: MHOTOT'PAaHHUK, BIIMCAHHBIN B cepy U OMUCAHHBINA OKOJIO cdepsl; chepa,
BITMCaHHAs B MHOTOT'PAaHHHK WJIM TEJIO BPAIICHUSI.

BbI4ncnsaTe COOTHOLIEHUS MEXKY TUIOIIAIIMU OBEPXHOCTEN 1 00bEMaMU NOIOOHBIX Tell.

N3006paxkats n3ydaembie GUTYpPBI OT PYKH U C TPUMEHEHHUEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJA CBEPXY,
cOOKY, CHU3Y; CTPOUTh CEUEHUS TeJl BpallleHusl.

W3BnekaTh, WHTEPIPETHPOBATh W  TNPeoOpa3oBBIBATH HMHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (QUrypax, MPeJICTaBICHHYIO HAa YEPTEKAX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BEIMONHATE NEHCTBUS CIIOKEHUSI BEKTOPOB, BEIYUTAHHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHCIIO,
0OBSACHATH, KAKUMHU CBOMCTBAMM OHH 00JIaIatoT.

[IpuMeHATh MpaBWIIO NapAJIENICIIUIIEA.

OmnepupoBaTh MOHATHUSMHU: JEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOXYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, YIOJ MEXK]Y BEKTOpaMH, CKaJsIpHOE MPOU3BE/IEHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMIJIAHAPHBIC BEKTOPBI.

HaxonuTh cyMMy BEKTOPOB UM IPOM3BEIEHUE BEKTOPA HA YUCIIO, YIOJ MEXJy BEKTOpaMH, CKaJIIpHOE
IIPOU3BEICHNE, PACKIIAAbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKapTOBON CHCTEME KOOPMHAT.

[IpumensaTh reoMerpudeckue (akThl I PELIEHHUs CTEPEOMETPUYECKUX 3alad, Mpernosararolinx
HECKOJIBKO LI1aroB peIeHUs, €CJI YCIOBUS IPUMEHEHHS 3a/1aHbl B SIBHOU (opMme.

Pemare npocreiiiine reoMeTpuyecKe 3ajauu Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/IA.

Pemare 3amaun Ha J10Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOILIEHUI M HAXO0XKJIEHHE IeOMETPUYECKUX
BEJIMYUH O o0pasuam Wi ajaropuT™MaM, NPUMEHsSS H3BECTHbIE METOJbl IPH PEIIEHUU CTaHJAPTHBIX
MaTeMaTHYeCKUX 3ajay.

[IpuMeHnsaTH NpocTeiiine NporpaMMHbIE CPEICTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
pELIeHNH CTEPEOMETPUYECKUX 3a]1au.

[IpuBoauTh mnpUMeEps MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE W KHU3HH, pPacIO3HaBaTh
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh MOTyuyeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIM3MPOBATH PEajbHbIE CUTYAllMM U NPUMEHATh
U3yYeHHbIE MOHATUS B IHpOLlECCe IOUCKA pEIIeHHs MaTeMaTH4ecKu C(HOpMYIMPOBAHHON NpoOIsIeMBl,
MOJICIUPOBATh pEAJIbHbIE CHUTYyallUd Ha S3bIKE I'€OMETPUH, HUCCIEA0BaTh IOCTPOCHHBIE MOJEIU C
HCIOJIb30BAHUEM I€OMETPUUYECKUX MOHATHM U TeopeM, anmapaTa ajareOpsl; pelarb MpakTUYecKue 3aaui,
CBSI3aHHBIE C HAX0KJICHUEM I'€OMETPUUECKUX BEJIINYHH.

TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne | HaumeHoBaHue pa3ieioB U TEM MPOTPaMMBbl
/1

Beenenue B crepeoMeTprio

HpHMLIe 1 TIJIOCKOCTH B IMPOCTPAHCTBC. HapaJIJ'IGHBHOCTB IPSIMBIX U ILIOCKOCTEH

[lepneH IMKyJIIpHOCTH NPSAMBIX U IJIOCKOCTEN

Vsl MCKAY MMPAMBIMHA U TINIOCKOCTAMHA

MHororpaHHuKu

OO6bEMBI MHOTOT'PaHHHUKOB

N[OOI~ WIN|EF

HOBTOpCHI/Ie: CCUCHU, paCCTOAHUA U YI'JIbI




‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KVIACC
Ne | HanmeHOBaHME pa3AesioB U TEM IIPOrPAMMBI KonmyecTBo 4acoB
/o Bceero | Kontponbnsie | IIpaktuyeckue
paboThI paboThI
1 Tena Bpaienus 12
2 OO6BEMBI TEN 3) 1 1
3 | Bektopsl U KOOpAMHATHI B IPOCTPAHCTBE 10 1 1
4 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIS 3HAHUN 7 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3

KajengapHo — tematuyeckoe niianuposanue 10 kiacc

n/n | Tema ypoka KonnuecTBo u:
Beero | Kom
pabc

1 OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, PAMasi, INIOCKOCTb, MPOCTpaHcTBO. [IpaBuna 1

M300paKeHUs Ha PUCYHKaX: M300pakeHUsI IIJIOCKOCTEH, MapaienbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

2 | IlonsiTHs: mepeceKaronmecs IOCKOCTH, MEPECeKArOIINUecs psiMasi U TNIOCKOCTh 1

3 | IlonsTHs: epeceKarommecs IOCKOCTH, IEPECEKAONINECS PsIMast U THIOCKOCTh 1

4 | HayanbpHble cBeieHUs 0 KyOe U MUpaMuie, UX pa3BEPTKHU U Moaenu. CeueHus 1
MHOTOTPaHHUKOB

5 | HayanpHble cBeneHUs 0 KyOe W mupamMuze, ux pa3BEPTKU W mojnenu. CeueHust mpusMel u | 1
TUPAMUIBI

6 3HaKOMCTBO ¢ MHOTOIpaHHUKaMHU, U300pakeHre MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha 1
IIPOEKLMOHHBIX YePTEeXkaAX

7 [TonsaTre 06 aKCHOMATHYECKOM TIOCTPOEHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U 1
CJICICTBUS U3 HUX

8 [TonsaTre 06 aKCHOMATHYECKOM TIOCTPOEHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U 1
CJICAICTBUS U3 HUX

9 [TonsaTre 06 aKCHOMATHYECKOM TIOCTPOEHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U 1
CJICICTBUS U3 HUX

10 | [HonsaTHe 06 aKCHOMATUYECKOM MOCTPOCHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U 1
CJICICTBUS U3 HUX

11 | B3aumHOe pacnosio’keHue NpsIMbIX B IPOCTPAHCTBE: MEpeCcEKaroLIecs, apajiebHble 1 1
CKPELIMBAIOIUECS NPsIMble

12 | [MapamienbHOCTb MPSIMBIX M IJIOCKOCTEN B IPOCTPAHCTBE: MapallebHbIC IPSMbIC B 1
IIPOCTPAHCTBE; NapaJJIEIbHOCTh TPEX MPSIMBIX

13 | [MapamienbHOCTb NPSIMBIX M IJIOCKOCTEN B MpocTpaHcTBe: [lapamienbHOCTh NpsIMOH U 1
IJIOCKOCTH

14 | VYrasl ¢ coOHaNpaBIeHHBIMU CTOPOHAMU 1

15 | Yrox Mexay npsMbIMU B IPOCTPAHCTBE 1

16 | Yroa mMexay npsMbIMH B IPOCTPAHCTBE 1

17 | IapamienbHOCTb IVIOCKOCTEN: MapajuieIbHble MIIOCKOCTH 1

18 | CpoiicTBa napajuieabHbIX MIOCKOCTEH 1

19 | [Ipocreiine npocTpaHCTBEHHBIE (GUTYPHI Ha MJIOCKOCTU: TETPadp, KyO, mapasuiesenunes 1

20 | ITocTpoeHue ceueHui 1

21 | TlocTpoeHue ceyeHui 1

22 | KonTtponbHas pabota o teme "IIpsmMble u miIockocTu B mpocTpaHcTBe. [lapamienbHOCTb 1 1
MPSIMBIX U MIJIOCKOCTER"

23 | IlepneHMKYISIPHOCTh NPSIMOM U MJIOCKOCTH: NEPIICHIMKYIISIPHBIE MPsIMBbIE B MpocTpaHcTee | 1

24 | TpsiMble, apaJUIelIbHbIE U MEPIIEHUKYIISIPHBIC K TIIOCKOCTH 1

25 | lpsiMble, mapauIelibHbIE U MEPIIEHUKYIISIPHBIC K TIIOCKOCTH 1

26 | Ilpu3Hak nepneHIMKyISIpHOCTH IPSIMOM U MIIOCKOCTH 1

27 | Ilpu3Hak nepneHIMKyISIpHOCTH NPSMOM U IIIOCKOCTH 1




28 | Teopema 0 MpsIMOii, TIEPIEHIUKYJISIPHOMN IIOCKOCTH 1

29 | Teopema 0 MPSIMOi, TIEPIEHIUKYJISIPHOMN IIOCKOCTH 1

30 | Teopema 0 mpsIMOii, TIEPIEHIUKYJISIPHOMN IIOCKOCTH 1

31 | IlepneHauKYISp M HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 IIOCKOCTH, PACCTOSIHUE OT mpsiMoit | 1
JI0 TUIOCKOCTH

32 | IlepneHuKYIsSIp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO0 TIOCKOCTH, PACCTOSIHUE OT mpsiMoit | 1
710 TUIOCKOCTH

33 | IlepneHauKyIsip M HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO0 TIOCKOCTH, PACCTOSIHUE OT mpsiMoit | 1
710 TUIOCKOCTH

34 | IlepneHuKYISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT mpsiMoi | 1
JI0 TWIOCKOCTH, TTPOEKITNS (PUTYPHI HA TIIOCKOCTb.

35 | Yrisl B MPOCTPAHCTBE: YOI MEXAY MPSIMOKN U TNIOCKOCTHIO 1

36 | JIByrpaHHBIii yroi, TUHEWHBIA YT IBYTPaHHOTO YIiia 1

37 | JIByrpaHHBIii yro, TUHEWHBINA YT IBYTPaHHOTO yIiia 1

38 | IlepneHMKYISIPHOCTH TUIOCKOCTEH: MPU3HAK NMEPIEHANKYISIPHOCTH JIBYX TIOCKOCTEH 1

39 | IlepneHMKYISIPHOCTD TUIOCKOCTEH: MPU3HAK MEPIEHANKYISIPHOCTH JIBYX TIOCKOCTEH 1

40 | IlepneHIUKYISIPHOCTD TUIOCKOCTEH: MPU3HAK MEPICHANKYISIPHOCTH JIBYX TUIOCKOCTEH 1

41 | TeopeMa o TpEX HeprEHIUKYISIPax 1

42 | Teopema o TpEX MeprCHANKYISIPAX 1

43 | TeopeMa o TpEX MEPIICHANKYISIPAX 1

44 | KonrtpomapHas padota o temam "[lepneHankyasspHOCTb NPSAMBIX U IJI0cKocTel" 1 "YTIIbl 1
MEXTY MPSMBIMU U TIJIOCKOCTSIMU"

45 | TloHsATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHHKA, BHIITYKIIBIC U HEBBITYKIbIE | 1
MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOTPaHHUKA

46 | [Ipu3ma: n-yrosbHas Ipu3Ma; TpaHu U OCHOBAHMSI TPU3MBL; IIpsIMasi U HAKIIOHHAS! PU3MBI; 1
OOKOBas M MOJTHASI TIOBEPXHOCTh MPU3MBI. DIIEMEHTHI ITPU3MEI

47 | Tapannenenurnena, NPSMOYTOIbHBINA IMapauIeIeuIe]] ¥ €r0 CBOMCTBA 1

48 | Ilupamupaa: n-yrojapHas ipamMuja, TpaHd U OCHOBAaHHUE IMUPAMUIbI; O0KOBAs M TOJTHAS 1
MMOBEPXHOCTh MUPAMUJIbI; TPABUJIbHAS U YCCUEHHAS MUPAMUIA. DJICMEHThl TTHPAMUJIBI.

49 | [IpaBuiibHBIE MHOTOTPAHHUKH: MIOHSATUE MPABUILHOIO MHOTOTPAaHHKKA; MpaBUiIbHas npusma | 1
U IpaBWIbHAs MUPaMU/A; PABUIIbHAS TPEYroJibHAS MUPAMUIA U MPaBUIBHBINA TETPadIp;
KyO

50 | [IpencraBienue o NpaBUIbLHBIX MHOTOIPAHHUKAX: OKTA3P, JOJEKAdIP U UKOCAIAP 1

51 | CuMMmeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIHHO TOUKH, MPSMOMN, TIIOCKOCTH. 1
DeMeHTbl CHMMETPUU B UpaMUax, napajiesenurnenax, NpaBUiIbHbIX MHOTOTPaHHUKAX

52 | Beruncnenue 3J€MEeHTOB MHOTOTPAaHHHUKOB: pE€0pa, AMaroHau, Yribl 1

53 | [Inomaabr 60KOBOY MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSMOM MPU3MBI, MIJIOMIA/b 1
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH NPSIMOM MPU3MBI

54 | [Inomaap 60KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABMIIBHON MUPAMUIbI, TEOPEMA O 1
ioniaau 60KOBOM MOBEPXHOCTH YCEUEHHON MUPaAMUIbI

55 | KonTpoapHas pabora o teme "MHOTOrpaHHHKH" 1

56 | IMouste 06 00béMe. [TogoOHbIe Tena B mpocTpancTBe. COOTHOIIEHMS MEXKIY Iomagamu | 1
MOBEPXHOCTEH, 00bEMAMU MOTOOHBIX TE.

57 | OO6béM nupamMuabl 1

58 | OO6bEM nupamMuabl 1

59 | O6béM nupamMuabl 1

60 | OO6BEM mupamMuabI 1

61 | O0bEM pHU3MBI 1

62 | O0bEM PU3MBI 1

63 | O0bEM PU3MBI 1

64 | KonrponbHas pabota 1o teme "OObEMBI MHOTOTPaHHUKOB" 1

65 | IloBropenue, 0606meHne cucreMatu3anus 3Hanui. [locrpoenne ceuennii B MHOrorpanauke | 1

66 | IToBTOopenue, 06001IeHNE CUCTEMAaTH3allMs 3HaHUH. Bbluncienne paccTosHUN: MeXIY




ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKHU OO0 INIOCKOCTH, MCKIY CKPCIHINBAOIINUMHUCA
IMPSAMBIMHA

67 | UtoroBas kKoHTpoJIbHAs paboTa 1
68 | IloBTOpenue, 0600MIeHNE CCTeMaTH3alKs 3HAaHUA. BeIuuciienne yriioB: Mexay 1
CKPEIIMBAIOIIUMHUCS PSMBIMH, MEX]Ty TIPSIMOH U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIIIOB
MEXKIY IIOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68
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