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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOTrO Kypca «I'eomeTpus» 6a30BOTO YPOBHS IJisi 00YyUaIOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHoBe DeneparbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIIHLHOTO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, M TPATUIHMNA POCCHICKOTO OOpa30BaHMSL
Peanmaunﬂ mporpaMmabI oOecrieunBaeT OBJIaJICHUEC KIIFOYCBBIMHU KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OECJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JIMYHOCTHU 06yqa101u1/1xca.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYJarOMUXCS, GOPMUPOBAHUS
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYNIHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIIEHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHUU M MPOIIECCOB PEAaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIUICHUS, HEOOXOUMBIX JUIS afalTal[id B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIEYMBAECT BO3MOKHOCTh M3YUCHHS KaK JUCIUIUINH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MebIIUICHHE, (HOpPMUPYEMOe MPH HM3YYCHUH OOYYAIOIMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHrne OpUeHTUPOBATHCS B TIPOCTPAHCTBE MI'PACT CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
NeATeNbHOCTH YeoBeka. OpHeHTaIHs YeJI0BeKa BO BPEMEHU M IIPOCTPAHCTBE — HEOOXOAMMOE
YCJIOBHE €r0 COI[MAILHOTO OBITHS, (hopMa OTPaKEHHS OKPYKAIOIIET0 MUPA, YCIOBUE YCIICITHOTO
MO3HAHHUS u AKTHBHOTO npeoOpa3oBaHus JICUCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMU 00pa3amMu 0ObEMHSET pa3Hble BUIbI YYCOHOU U TPYIOBOW NESITEIBHOCTH,
SBIISICTCSI OJHUM H3 MNPO(ECCHOHATBLHO BAXKHBIX KAYeCTB, IOJTOMY aKTyajdbHa 3ajada
(dbopMupoBaHus y 00yYaIOIIMXCS TPOCTPAHCTBEHHOTO MBIIIICHHS KaK pa3HOBUIHOCTH 00pa3HOTO
MBIIIJIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJIOTOBKE K MPAKTUYECKOW AEATETHbHOCTU TIO
MHOTHUM HAaIPaBJICHHSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYECKUX T'€OMETPUYCCKUX 3HAHUHN U
JCWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CMEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma no reoMeTpun Ha 6a30BOM YpOBHE MpeIHA3HAYECHA ISl 00YJAIOIIUXCS CpeTHEeN
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOTO OOIIEro



obpazoBanus. Takum oOpa3om, oOygaroruecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIUE
MaTeMaTHYeCKHe YMEHHUS, CBSI3aHHbBIE CO CIeNU(DUKOM reOMETPUU U HEOOXOJUMBIC JUISl )KU3HH B
coBpeMeHHOM obmiecTBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh U3YyYHTh T€OMETpHIO OoJiee
rIyOOKO, €ClIM B JIATBHEWUIIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUYCCKHX 3HAHHUSX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ajna4. [IpuopureTHsiMu 3a1auamMmu ocBoeHus kypca «I'eomerpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TPEACTABICHUS O TEOMETPUU KaK YacTHU MHUPOBOH KYIbTYpPHI H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3y4aTh Pa3HbIC
SIBJICHUST OKPYKAIOIIEr0 MUPA;

e (¢dopMHupOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue YMEHHS ONEPUPOBATH OCHOBHBIMH TIOHATHUSMH O MHOTOTPAaHHUKAX H
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE UHTEJUIEKTYalbHBIX UM TBOPYECKHX CIOCOOHOCTEH  oOywaromuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar [uis pelieHds MPAaKTHUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHOM 0COOEHHOCTHIO MMPOTPAMMBI SIBJISIETCS BKIIFOUEHHE B KYPC CTEPEOMETPUHU B
Hayajie ero U3y4yeHus 3ajay, peliaeMbIX Ha yPOBHE HHTYUTHUBHOTO MO3HAHUS, U OMPEIEIEHHBIM
o0pa3oM opraHuzoBaHHas padoTa HaJ HUMH, YTO CIHOCOOCTBYIOT DPa3BUTHUIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIHPYET TMPOTEKAHHE MHTYUTUBHBIX IPOIIECCOB,
MOTHBHUPYET K JalbHEHUIIIEMY NU3YYCHUIO PEAMETA.

[Ipenmnourenue OTAAETCA HAMISIAHO-KOHCTPYKTMBHOMY METOJIy OOyuYeHus, TO ecCTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TPAKTHUECKOMN
JesITeNbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MPEACTABICHUH Y yHalTUXcs B Kypce CTEpEOMETPUU
MPOBOJMTCS 3a CYET peIlIeHus 3ajad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajJady Ha
OTIEpUPOBaHUE MPOCTPAHCTBEHHBIMU OOpazamu. CozmaHue oOpaza MPOBOAUTCA C OTMOPOW Ha
HarJITHOCTh, a OTIEPUPOBAHKE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISIIHOCTH, MBICJIEHHOTO
M3MEHEHHUS €r0 UCXOJHOIO COACPIKAHMSL.

OcHoBHBIE cojepxaTelnbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukny, «IIpsiMble U MIOCKOCTH B MPOCTpaHCTBEY», «Tena BpamieHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCcTBE». DopMHUpoBaHUE TOTUYECKUX YMEHHM pacIpeesiieTcs He TOJIbKO



[0 COJCP)KATCIIbHBIM JIMHUSM, HO W IO TojJaM OOydYeHHMsS Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEIOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIV/TAHE

Ha u3yuenne reomerpun oTBOIUTCS 2 yaca B Hezento B 10 kinacce u 1 yac B Heento B 11
KJIacce, BCETro 3a JBa rojia ooyuenus - 102 yueOHBbIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsaMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHS cTepeoMeTpun. Touka, mpsimasi, TIIOCKOCTb, MPOCcTpaHcTBO. [loHsiTHE
00 aKCHOMATHYECKOM TOCTPOSCHUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosioxkeHne npsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECS, NapaJUIeIbHbIE U
CKpelMBawmmecs mnpsmele. llapamienbHOCTs OPSAMBIX W INIOCKOCTEM B IMPOCTPAHCTBE:
MapajuieibHbIE MPSIMbIE B MPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX MPSAMBIX; MNAPAILIEIBHOCTh
NpSAMOM M IUIOCKOCTH. YTJIbI C COHAIIPaBICHHBIMU CTOPOHAMH; Yrojd MEXKIy MpSMbIMU B
npoctpancTtBe.  [lapaienbHOCTh  IJIOCKOCTEHM:  MapajUiebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinye npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdIP,
Ky0, mapasyiesienumne T, MOoCTPOCHUE CEUEHUH.

[lepieHAMKYIAPHOCTh MOPSIMOML M TUIOCKOCTH:  MNEPHEHIUKYISPHBIE TPSMbIE B
MPOCTPAHCTBE, NPSAMBIE TapaUIeIbHbIE W NEPHEHIUKYISPHbIE K IUIOCKOCTH, MPU3HAK
MEePIEeHANKYISIPHOCTH MPAMON U MNIOCKOCTH, TEOPEMA O MPAMOUN NEPHEHIUKYISIPHON INIOCKOCTH.
VYTriael B IPOCTPAHCTBE: YIOJI MEXKY NPSIMON U TJIOCKOCTBIO; IByrPAaHHbBINA YroJl, TUHEHHBIA YTOJI
nByrpaHHoro yria. l[lepneHauKynsip W HaKJIOHHBIEC: PACCTOSTHUE OT TOYKH JI0 TJIOCKOCTH,
paccTosTHUE OT MPSMOU JI0 TIOCKOCTH, TMPOEKITUs PUTYPHI HA MIIOCKOCTh. [lepneHnKyIsIpHOCTh
IUIOCKOCTEN: TMNpU3HAK NEPHEHIUKYISIPHOCTH JBYX IUTIOCKocTed. Teopema o0  Tpéx
MEPIEHINKYIIAPaAX.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: n-yrojapHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; NIpsIMasi U HaKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, OpsIMOYTOJIbHBIN Napajulesienunes U ero corcrea. [lupammpa: n-yrosbHas
nupaMuia, TpPaHd W OCHOBaHUE MUPaMUJIbl; OOKOBas W TMOJIHAS IMOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSTHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma M IpaBUJIbHAs
MMpaMua; MpaBUiibHAs TPEYroJibHas MUpaMUa U PaBUIIbHBIN TeTpadap; Kyo. [Ipencrasnenue o
MPaBUJIbHBIX MHOTOIPAHHUKAX: OKTA’Ip, NOACKa’Ap U ukocarap. CeyeHus: Npu3Mbl U MUPaMUbL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIEeMEHThl CHMMETPUH B ITUpamMuJax, apaiejenumneaax, IpaBUuibHbIX MHOTOTPAaHHUKAX.

Brrunicnenue 3neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [Tnomans GoxoBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOM PU3MBI, TUIOIIA/Ib OCHOBAHUIA, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOIl mpu3mbl. [lnomans G0KOBON MOBEPXHOCTH U MOBEPXHOCTU MPABUIHLHOU
MUpaMHJIbI, TEOpEMA O IIoaan yceu€HHoU nupamuabl. [loastue 06 00bEmMe. O0bEM THUPaMUIBI,
MIPU3MBI.

[TogoGubie Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
o0bEMamMu MOJOOHBIX TETI.

11 KJIACC

Tesna Bpamenus



Hunuuapudeckass TMOBEPXHOCTb, 00pa3yollue MWIMHIAPUYECKOH TOBEPXHOCTH, OCh
HWIMHAPUIECKOH noBepxHOCTH. LIumuHap: ocHOBaHUs B OOKOBAas MOBEPXHOCTH, 0Opasyomas u
0Cb; TUIOIA/Ib OOKOBO U TOTHOI MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00pa3yrolmue KOHMYECKOW TOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHME WM BepIIMHA, OOpasyromias W OCh; IUIONIA]Ih
OOKOBOW W TOJHON TOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, OUAMETp; IUIOIIATh IMOBEPXHOCTH cdepsl. B3ammHoe
pacrosiosxenue chepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mIonaas chepsl.

N300pakenue Ten BpameHust Ha MIIOCKOCTH. Pa3BépTka UIMHApa U KOHYCa.

KOM6I/IHaHI/II/I TCJI Bpall€CHHUA W MHOTI'OrpaHHUKOB. MHOFOFpaHHI/IK, OIIMCAHHBIA OKOJIO
cdepsr; cepa, BnucaHHas B MHOTOTPAHHUK, UJTH TEJIO BPAIICHUSI.

[Tonsatue 06 oO6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPsIMOYTOJIBHOTO MapaieNenunena u ciaeactsus u3 He€. O0bEéM mumHApa, konyca. O0bEM mapa
Y 106 ChEephl.

[TomoOubie Tema B mpocTpancTBe. COOTHONICHHS MEXKTY IUIOMIAISIMHA ITOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauIeIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapayuteTbHOE OCHOBAHUIO M TPOXOAIIEe Yepe3 BEPIINHY), CEUSHHS [apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BexTop Ha ruiockocTy 1 B mpocTpancTBe. CI0KEHNE U BRIYUTAHHWE BEKTOPOB. Y MHOKCHHE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHAT B mpocTtpaHcTBe. KoopawHaTtel BekTopa. [Ipocreitmme
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHHS IPOrpaMMbl ydeOHOTO mpeamera «MaTeMaTHKa»
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBAa, MPEACTABICHUEM O MAaTeMAaTHYECKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO POCCUNCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLIIOMY U
HACTOSIIEMY POCCUHUCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSM POCCUUCKHUX
MaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKON IIKOJIbI, K UCIOJIb30BAHUIO ATUX TOCTHKEHUHN B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTMDKCHHM HAyKH W JEATEIbHOCTHIO YYEHOTO;, OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIIETO.

JcTeTnYeCKOe BOCIIUTAHNE:

ACTETUYECKMM  OTHOLICHHWEM K  MHUpPY, BKIIOYas OCTETUKY  MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTEeMaTUYECKUM acleKTaM pa3JIMUHbIX BUJIOB HCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPHUMEHATh MAaTeMAaTHYEeCKHE 3HAHUS B HHTEpecax
3I0POBOT0 M 0O€30macHOro oOpas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3/I0POBBIO
(3mopoBoe mUTaHWE, COATTAHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA, PEryisipHas Gu3ndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIIICHCTBOBAHUS, MPHU 3aHATHUSX CIHOPTUBHO-030POBUTEIHHOM
JIeSITeILHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam npodecCHOHATBHON JIEITEIBHOCTH, CBSA3aHHBIM C MAaTEMAaTUKOW W €€ MPUIIOKEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha IPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHUIO B PEIICHUN
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH.

IKo0JI0rn4ecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYIbTYphl, MOHUMAHHEM BIUSHUS COLUATBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpeibl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3aad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUpOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPY>KAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:



c(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOM NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIAJICHUEM S3BIKOM MAaTEMAaTUKU U MAaTEMaTUYECKOM KyJIbTYPOH KaK CPEACTBOM ITIO3HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHIMBUyaJIbHO
U B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrPaMMBbl yIeOHOTO TpeaMeTa «MaTeMaTHKa
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OeliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vuusepcanvnvie noznasamenshsle oeiicmeus, obecneuusarom hopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECcco8 00yuarowmuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble oruyeckue aeicTBUs:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUHA MEXKIy MOHITHIMH, (DOPMYIHPOBATH OMPEICIICHUS TOHSITHI;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLINE; YCIOBHBIE,

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU [UIsl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUU;

® [POBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPDI; 000CHOBBIBAaTh COOCTBEHHBIE CYKACHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KAaK  MCCIENOBATENbCKHI  MHCTPYMEHT  IO3HAHMUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLINE MTPOTUBOPEUHE, MPOOIeMYy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCIEIOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro oOOBeKTa, sBIEHHUS, Ipollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJNYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTHl HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX Ul OTBETAa HA BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAIEKHOCTh HMH(POPMAIUM IO CaMOCTOSITETIBHO CHOPMYTUPOBAHHBIM
KPUTEPHSIM.

2) Vnusepcanvuvie Kommynukamuenwle Oelicmeus, 0becneuusarom c@opmuposaHHocms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0menmne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMHU U LIETAMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMACbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS IO X0y PEIICHUs 3a/1a4yi, KOMMEHTHUPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0J1e 00CYX/IeHHsI 337]aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXAaeMOM TeMBbI, IPOOIIEMBI,
pelraeMon 3aa4u, BICKA3bIBATh UJICH, HALICIICHHBIE HA IIOUCK PEILECHNUS; COTIOCTABIIATh
CBOM CYXKJICHUS C CYXKAECHUSAMH JIPYTUX YYaCTHUKOB JHajIora, OOHapyXKUBaTh pa3inyue
U CXOJICTBO TMO3ULMHI; B KOPPEKTHON (opme (opMyaupoBaTh pa3HOIJacHs, CBOU
BO3PaXKCHMS;

IIPECTABIIATh PE3YJIbTAThl PELICHUS 3a4a4d, SKCIEPUMEHTA, UCCIEA0BAHNA, IIPOEKTA;
CaMOCTOSTEJIBHO BBIOMpaTh (popMaT BBICTYIJIEHHA C y4ETOM 3a/ad IpPE3eHTAlUU U
0COOEHHOCTEH ayJUTOPUH.

CoTpyaHunyecTBo:

MMOHUMATh U UCIIOJIH30BATh IPEUMYIIECTBA KOMAHTHOW W HHMBHUIyaIbHON pabOTHI IpH
peleHnu y4eOHBIX 3a/1a4; TPUHUMATh 11eJIb COBMECTHOH NESITeIbHOCTH, TUNIAHUPOBAThH
OpraHu3aIlii0 COBMECTHOM paboThl, paclpenesiiaTh BHIbBI padoT, IOTOBAPHBATHC,
00CYXIaTh MPOLIECC U PEe3yJIbTaT pabOThl; 0000IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (0OCykaeHHsI, 0OOMEH MHEHU, «MO3TOBBIC
IITYPMBI» ¥ UHBIC); BBITIOJIHSITH CBOKO YacTh PabOThl M KOOPAMHUPOBATH CBOM JICHCTBUS
C APYrMMH YWICHaMU KOMaH/Ibl; OIICHUBATh KAY€CTBO CBOETO BKJIA/a B OOIIUI MPOIYKT
0 KpUTEPUsM, c(HOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pecynamusnule oeticmaus, obecnedusaom opmuposanue CMulC08bIX

YCMAaHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33aJJauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBATh U
KOPPEKTHPOBATh BApHAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMaILIUH.

CaMOKOHTPOJIb:

BJaJIcTh HAaBBIKAMU I103HABATEIbHOM pC(I)HGKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
JENCTBUH U MBICIMTEIIbHBIX nponeccoB, HUX pe3yibTaTOB; BJIAACTb criocodamu



CaMOIIPOBEPKHM, CAaMOKOHTpPOJI IIpOLEecca M Pe3ysbTaTa pPELICHHs MaTeMaTH4eCKON
3a/1a4u;

® [PEIBUJAETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTH IIPH PELICHUH 3a]a4H, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUAM, OOBSACHATH NPUYUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3yIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OmnepupoBaTh MOHATUSAMH: TOUKA, TPsAMasi, TIOCKOCTb.

[TpuMeHsTh aKCMOMBI CTEPEOMETPUH U CIEJCTBHUS M3 HUX TPU PEIICHUH T€OMETPHUECKUX
3azad.

OnepupoBaTh TOHSATHAMHU: MAPAVICIBHOCTh W MEPIEHAUKYISPHOCTh TPSMBIX |
IIJIOCKOCTEM.

Knaccuduimposats B3auMHOE pacIoyioKeHNEe NPSIMbIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb TOHSTUSMU: JBYTpaHHBIM Yroj, TpaHU JABYIpPaHHOTO Yyria, pedpo
JBYTPAHHOTO yIJIa; TUHEHHBINA YyroJl ABYTPaHHOTO yriia; TpaJdycHas Mepa ABYIPaHHOTO yrIiia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIH M HEBBITYKJIbIH MHOTOTPaHHUK,
3JIEMEHThl MHOTOT'PaHHUKA, IPABUJIbHBIN MHOTOT paHHHUK.

Pacrio3naBaTh OCHOBHBIE BHbl MHOTOTPAHHHKOB (MHpaMuia; mpu3Ma, IPSMOYTOJbHBIH
napajuiesienumne/, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCU(pUKAIIUU
(BBIMMyKJIbIE M HEBBINYKIbIE MHOTOTPAHHHUKHU; TNPaBUJIbHbIE MHOTOIPAHHUKH, MpsIMble H
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUIIE bl ).

OnepupoBaTh MOHATUAMU: CEKYIIasl TIOCKOCTh, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHILIMIIBI TOCTPOCHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEIOB.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) TJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemats 3a1aun Ha HAXOXKJCHHE FEOMETPUUECKUX BETMYHH 10 00pa3IiaM Uik alrTOPUTMaM,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHUE METOJbI MPU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHYEeCKHUX
3a/la4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMsI TOUKAaMH, OT TOYKHU J0 MPAMOH, OT TOUKHU JI0
IJIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMHUCS MPSMBIMH.

Pemats 3a1aun Ha HAXOXKJICHHE TEOMETPUUECKUX BETUYHH 10 00pa3iiaM Uil aaropuTMam,
MIPUMEHSST U3BECTHhIE AaHAIUTUYECKHE METOJBI MPHU PEIICHUH CTAaHAAPTHBIX MaTEeMaTHYEeCKHUX
3alad Ha BBIUMCJICHHUE YIJIOB MEXIy CKPEUIMBAIOIIUMUCA MPSAMBIMU, MEXAYy NPAMOU U
MJI0CKOCTBIO, MEXK/TY MIOCKOCTSIMHU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma, MHUpaMuia) ¢
IpUMEHEHHEM (pOPMYJT; BBIYUCIISATH COOTHOILIEHHS MEXKY IUIOLIA/IIMU [TOBEpXHOCTEH, 00BbEMaMu
110/100HBIX MHOTOTPAHHUKOB.

OmnepupoBaTh NOHATHSIMU: CHUMMETPUS B IPOCTPAHCTBE; ILEHTP, OCh M IUIOCKOCTh
CUMMETPHHU; IEHTP, OChb U MIIOCKOCTh CUMMETPHUH (DUTYPHI.



W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKaX.

[IpumensTh reoMeTpuueckue (akThl s PEUICHHS CTEPEOMETPUYECKUX  3ajad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaAMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mHpUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE M IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHﬂTB IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTn4dycCKn
copMyYITHPOBAHHOW MPOOIEMbI, MOJCIHPOBATh pPEANbHbIE CHTYalldd Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIH C HCIOJb30BAaHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aJIre6pr; pemaTh NPpaKTUYCCKUE 3ada4n, CBA3aHHBIC C HAXOKIACHUEM I'COMETPHUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKAs IOBEPXHOCTb, 00pa3yIoLIUe HUINHAPHIECKON
MOBEPXHOCTH; IMJIMHJP; KOHUYECKasl MOBEPXHOCTh, 00pa3ylonie KOHUYECKON MOBEPXHOCTH,
KOHYC; c(hepruecKasi IOBEpXHOCTb.

Pacno3naBate Tena Bpamenust (MWJIMHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI TIOJTYICHHUSI TEJT BPAIICHUS.

KnaccuduimupoBaTs B3anMHOE pacmosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSMHU: LIAPOBOIM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA CErMEHTA;
IapOBOM CJI0¥, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Boruncnsate 00bEMBI U IUIONIAM MOBEPXHOCTEH TEN BpallleHUsl, TEOMETPUUECKUX Tell C
pUMeHeHHeM (HOopMyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHCAHHBIM OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOIPAHHUK WUJIU TEJIO BpalllCHHUS.

BbryncnsaTe COOTHOLIEHUS MEKIY TUIOMIAASIMU MOBEPXHOCTEN U 00bEMaMHU MOT0OHBIX TEl.

N3o00paxkate u3yyaemble (UIYpbl OT PYKHM U C HPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP: BUJL
CBEpXY, COOKY, CHH3Y; CTPOUThH CEUCHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YHCT0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1a10T.

[IpumeHsTh MpaBUiIoO Mapauienenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yroll MEXKIY BEKTOPAMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTHHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB UM MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJl MEXKIY BEKTOPaMHU,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3aaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIUHAT.

[IpumensTh reoMeTpuueckue (akTbl JUISL PEHICHHS CTEPEOMETPHUYECKUX — 3aiad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3a/laHbl B SIBHOU
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETpUICCKUC 3aa4u Ha NPUMCHCHHUC BEKTOPHO-KOOPAUHATHOTO
MeTo/1a.

Pemratn 3aa4u Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKUX OTHOILICHUNA WU HaXO0XICHHUC
rCOMETPHUICCKUX BCIHUYHH I10 06pa311aM WKW aJirOpyuTMam, MpUMCHASA W3BCCTHBIC MCTOABI IIPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajJ1a4.

[IpuMeHATH NpOCTEMIINE NPOrPaAMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHKALlHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTe mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIBHBIC CHUTyallUu U
MIPHUMCHSATH HU3YYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTn4dycCKn
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
HCCIIEI0BAaTh TOCTPOCHHBIE MOJEIN C HCIOJIb30BAHHEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrapara aﬂre6pLI; peliaTh NPpaKTHYCCKHUE 3aaa4u, CBA3AaHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX
BCIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
KoHnTpoibHbI IIpakTHYeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 12 1
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHUKU 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CeUEHHUs], pACCTOSIHUA U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uu¢poBbIe
Ne n/n P KoHTpoibHbI IIpakTHYeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoTbl padoThI
pecypchl
1 Tena Bpamenus 12
2 OO6bEMBI TEN 5 1
3 BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHue, 0600IICHNE, 7 |
cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




