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MNOACHUTEJIbBHAS 3AIINCKA

Jannast pabouass mporpamma npenHazHadeHa i 10 kimaccoB o0mieoOpa3oBaTeIbHBIX
OpraHM3alii M CcOoCTaBjI€Ha B COOTBETCTBUU C TPEOOBAHUSIMH CIIEIYIOIIMX HOPMATHUBHBIX
JIOKYMEHTOB:

1. denepanbHOro TOCYIAPCTBEHHOIO O0pa30BaTENbHOIO CTaHAApTa CPEAHEro OOIIEero
obpazoBanus (o6HoBieHHBIH PI'OC COQ), yTBEpKAEHHOrO MpPHKa30M MUHUCTEPCTBA
obpazoBanust u Hayku Poccuiickori ®eneparuu ot 12.08.2022 r. No 732, (C M3MEHEHUSIMH)
u ¢ yderom DenepanbHOil 00pa3oBaTeNbHON MPOTPAMMBI CPEIHErO OOIIer0 00pa3oBaHUs,
YTBEPKICHHOU Mprka3oM MuHucrepcTBa npocsenieHus: Poccutickoit ®eneparuu ot 18.05.2023
Ne 371 «O6 ytBepxkneHun (enepaibHO 00pa3oBaTEIbLHON MPOrpaMMBbl CpPEIHETO OOIIEeTo
00pazoBaHUs»;

2. @denepanbHOil pabodyeil mporpaMMbl cpenHero obmero obOpa3oBaHus «MaTemaTukay
(yryonennsiii ypoBens) (ms 10-11 kiraccoB oOpa3zoBaTeabHBIX opranusaiuii) — Mocksa, 2023
r.;

3. @enepanibHON  paboueld  mporpaMMbl  BOCIHTaHHsT B cocTaBe  DeaepanbHON
o0pa3oBaTeNbHONl MporpamMmbl cpelHero oomero oopazoBaHus (npuka3 MuHuUCTEpCTBa
npoceemnienus Poccuiickoit @enepanun ot 18.05.2023 r. Ne 372);

4. OcHOBHOM 00pa3oBaTENbHOM MPOrpaMMbl cpeaHero obmiero ooOpazoBanus MBOY
«XonmoBckass COLI um. JIyuenko A.A.»;

5. Ionmosxenus o pabodei mporpamme;

Y4eOHukK:

- Maremaruka. AnreOpa v Hadajia MaTeMaTHIECKOTO aHalu3a, reomerpus. [ 'eomerpus. 10-11
KJ1acchl: yueO. s o0mieoopasoBar. Opranu3zanuii: 6a3oBsiil u yriuy6mn. yposau / [JI.C.Aranacsu
u jip.]. — 10-e u3x., crep. - M: IIpocBenienne, 2022. — 287 c.

BaxxHocTh yueOHOro Kypca IeOMETpHMM Ha YpPOBHE CpeJHEro ooOmero o0pa3oBaHUs
00ycJIOBJIeHa MPAKTUYECKOM 3HAYMMOCTBIO METANpPEeIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
00y4eHHs T€OMETPUM B HANPABJIEHUHU JIMYHOCTHOTO Pa3BUTHUs 0Oydaromuxcsi, popMUpOBaHUS
(GYHKIIMOHAJIBHOW MaTeMaTHYeCKONM TI'PaMOTHOCTH, W3YUYEHHS JAPYTrUX Y4eOHBIX IUCIUIUIMH.
PazButne y oOydaroumiuxcsi MpPaBUJIBHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOKIACHUU
reOMEeTpUYECKUX a0CTpakLuii, COOTHOIIECHUH PEabHOIO U UEaJbHOI0, XapaKTepe OTpaKeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBIICHUH W IPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HAayK W pOJIM MaTeMaTHYECKOr0 MOJCIMPOBAHHS B HAy4YHOM IIO3HAHWM U B IIPAKTHKE
crocoOCTByeT (OPMHPOBAHHIO HAYyYHOIO MHPOBO33PEHUS YYAIIMXCS, a TakXke KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUIs aAaNTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpus sBiseTcss OAHMM U3 0a30BBIX INPEIMETOB Ha YpPOBHE CPEIHEro OOILEero
0o0pa3oBaHus, TaK KaK OOEClEeYMBAET BO3MOYKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
Hay4HOU HAIIpaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (HOpMUPYEMOE MPHU H3YyYCHHHM OOYYaroIUMHCS MOHATHHHBIX
OCHOB TE€OMETPUM H MOCTPOCHMM UENOYKH JIOTUYECKHX YTBEPKICHHM B XOJ€ pEUICHUs
T€OMETPUYECKUX 3aJa4, yYMEHHE BBIJBATaTh M ONPOBEPrarb T'MIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCA IIPU PELICHUH 3a4a4 E€CTECTBEHHO-HAy4YHOrO IMKJIA, B YaCTHOCTH M3 Kypca
bu3uKH.

YMeHHne OpHEeHTUPOBAThCA B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTSIX
NeSITeIbHOCTH denoBeka. OpueHTalus 4elloBeKa BO BpEMEHU M IIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €0 COLMAILHOTO OBITHSL, (hOpMa OTPaXKEHUs OKPY>KAIOLIEr0 MUPA, YCIOBUE YCIEIIHOIO
IIO3HAHUS 51 AKTUBHOTO npeoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSAET pa3HbIe BUABI yUeOHOM U TPyIOBON NESTEIHHOCTH,
ABISICTCA OAHMM M3 NPOPECCHOHATIBHO BAXHBIX KAdyecTB, IIOITOMY akTyalbHa 3ajada
(opMHpOBaHUs Yy 00YyHaOLINXCS TPOCTPAHCTBEHHOT'O MBIIIJICHUS KaK Pa3HOBHIHOCTH 00pa3HOro
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MBIIUICHUS] — CYIIECTBEHHOTO0 KOMITOHEHTA B TOATOTOBKE K MPAKTUYECKOH IESTEIBHOCTH TI0
MHOTUM HampaBlICHUSM.

L{enb ocBOeHUS IporpaMMbl yaeOHOTO Kypea «I'eomerpus» Ha 6a30BOM ypOBHE O0yUEHUS
— 00meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYArOIIMXCS Yepe3 OOecleueHHe
BO3MOXXHOCTH MPHOOPETEHUSI U UCIIOJIB30BaHUSI CUCTEMATHYECKUX T'€OMETPHUCCKUX 3HAHUH U
JIENCTBUH, cien(PUUHBIX TEOMETPUU, BOSMOKHOCTH YCIICITHOTO MPOIOJDKEHUS 00pa30oBaHuUs IO
CHEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOIH30BAaHUEM F€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE MpeTHA3HAYCHA 151 00yUYAIOIINXCSI CPETHEH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTEILHBIX 3aTPYJAHCHUH Ha YPOBHE OCHOBHOI'O OOIIEro
obOpazoBanus. Takum o0Opa3zom, oOyudaromuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKHUE YMEHHUS, CBSI3aHHBIC CO CIeU(UKON TeOMETPUU U HEOOXOUMBIC ISl )KU3HU B
COBPEMEHHOM o0mIecTBe. Kpome 3TOro, OHM MMEIOT BO3MOYKHOCTh U3YyUUTh T€OMETpHI0 Ooliee
riyOOKO, €Clii B JajbHEUIIEM BO3HUKHET HEOOXOJMMOCTh B TEOMETPHUCCKUX 3HAHUSIX B
pohecCuOHATILHON e TENbHOCTH.

JlocTrokeHue el OCBOCHUS MPOrPaMMBbl 00€CTIEYNBACTCSI PEIICHHEM COOTBETCTBYIOIIMX
3ajau. [IpuoputeTHBIMU 3a7jauaMu OCBOCHUS Kypca «['eomeTpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sIBJISTFOTCS:

e (QopmupoBaHUE TPEJCTABICHUS O TCOMETPHUH KaK YacTH MHPOBOH KYJIBTYPHl H

OCO3HAHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupOBaHHE TIPEACTABJICHUS O MHOTOTPAaHHUKAX M TellaX BPAIICHUS Kak o
BRKHEUIINX MAaTEMAaTUYCCKUX MOJIENISX, MO3BOJISIONIMX OIMKMCHIBATH M U3y4aTh Pa3HbIC
SIBJICHHUS OKPY>KaIOLIETO MUPA;

e (opMupoBaHHE YMEHHS pacCIO3HaBaTh Ha YEPTEXkKax, MOACISIX M B PEaJbHOM MHUpE
MHOTOTPaHHUKH U TeJa BpaIeHHUS;

e OBJAQJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHHE YMEHHUS OIEPUPOBATH OCHOBHBIMH IMOHITHSIMH O MHOTOTPDAaHHUKAX W
TeNax BpalleHUsI U KX OCHOBHBIMH CBOHCTBaMU;

e OBJAJICHHE AITOPUTMAMH PEIICHHsS OCHOBHBIX THUIIOB 3a1ad; (HOPMHpPOBAHHE YMEHHS
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTeNbHBIE  pAcCy)KICHHS B  XOJA€  peIICHUs
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C TPAKTUIECKUM COJICPKAHUEM;

e pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydarommuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUHN, KPUTUYHOCTH MBIIIICHUS;

e (dopMupoBaHue (QPYHKIMOHATBHOW TPAMOTHOCTH, PEJICBAHTHOW TEOMETPHUHU: YMEHHE
pacrio3HaBaTh MPOSBICHUS TEOMETPUYCCKHUX TIOHSATHIA, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEAbHBIX JKU3HEHHBIX CUTYallUsSX W TPH H3YyUYEHUU IAPYTUX YUEOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHUCHMOCTEH W 3aKOHOMEpPHOCTEH, (QopMyTupoBaTh WX Ha S3bIKE
TEOMETPUM ¥  CO3/1aBaTh T€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
FCOMETPHUSCKHAN  ammapar JUIs peIIeHUs NPaKTHKO-OPHEHTUPOBAHHBIX — 3aJad,
WHTEPIPETUPOBATH U OIICHUBAThH MMOJYYCHHBIE PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MMPOTPAMMBEI SIBIISIETCS BKIIFOUEHUE B KYPC CTEPEOMETPUH B
Hayvajie ero M3yYeHHs 3a/1a4, PellaeMbIX Ha YPOBHE HHTYUTHBHOTO ITO3HAHUS, U ONPEICIIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO W
MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTUMYJIUPYET TMPOTCKAHHE WHTYUTHBHBIX IPOIIECCOB,
MOTHBHPYET K JaTbHEHIIEMY U3YUCHHIO TIPEIMETA.

[Mpeamourenne OTHAETCS HAISAIHO-KOHCTPYKTUBHOMY METOAY OOYYECHHS, TO €CTh
TEOPETUYECCKHE 3HAHUS WMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYCCKOM
NesITeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX PEACTABICHUH y YUaIUXCs B KypCe CTEPEOMETPHH
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MPOBOAMTCA 3a CYET pELICHUS 3aJad Ha CO3JaHHME MPOCTPAHCTBEHHBIX OOpa30B W 3ajad Ha
OTIEpPHPOBAHUE IMPOCTPAHCTBEHHBIMU OOpa3zamu. Co3ganue obOpaza MPOBOIUTCS C OMOPOH Ha
HarJsIHOCTh, @ ONEPUPOBAHKE 00Pa30M — B YCIOBUSAX OTBICUEHUS OT HATJIATHOCTH, MBICIIEHHOTO
WU3MEHEHUS €r0 UCXOJIHOIO COCPKAHUSA.

OcHOBHBIE coaepkaTelabHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHuororpasnHukn», «IIpsiMple U IIJIOCKOCTH B MPOCTpAHCTBE», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPAHCTBEY». POPMUPOBAHNE JTOTUUECKUX YMEHUN pacpeeIieTcsl HE TOIbKO
[0 COJIEpP)KaTeNbHBIM JIMHUSIM, HO W IO rojaM oOOy4YeHHs Ha YpPOBHE CpEIHEro OOUIero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OCBOCHUS
paboueil mporpaMmBbl, pactpeeaEHHBIM 0 ToAaM 00yUeHHsl, CTPYKTYPHPOBAHO TaKUM 00pazom,
yTOOBl  OBJQJICHHE TIEOMETPUYECKHMMH  TOHATUSAMH M  HaBbIKAMH  OCYIIECTBISIOCH
MOCNE0OBATENbHO M IMOCTYHATeNbHO, C COOJIIOJICHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAJINCH B OOIIYI0 CUCTEMY T€OMETPUUYECKHIX NPEACTABICHUN 00yJaromuXxcs,
paciupsis ¥ yriryossis e€, o0pasys NpoYHble MHOYKECTBEHHBIE CBSI3H.

Ha u3yuenue reometpuun otBoAuTCs 2 4yaca B Henento B 10 kiacce (Bcero 68 4acoB)

COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ IOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, MII0CKOCTh, MpocTpaHcTBo. [lonaTne
00 aKCMOMaTHYECKOM MOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3aumHoOe pacnosoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, MTapaJIEbHbIE U
CKpemuBampomuecss npsaMsle. llapamnensbHOCT NPAMBIX M INIOCKOCTENM B MPOCTPAHCTBE:
MapaJulebHbIE NPSIMBbIE B IPOCTPAHCTBE; IMAPAIUIEIBHOCTh TPEX NPSIMBIX; MAPaJUIEIBHOCTH
IPSIMOM M IIIOCKOCTH. YTJbl C COHAINPABICHHBIMH CTOPOHAMH; YIOJI MEXKIy HpPSIMBIMU B
npoctpaHcTBe.  IlapamnenpHOCTh  IIOCKOCTEN:  MapajuielbHble  IUIOCKOCTH;  CBOWCTBA
napaieNbHbIX m1ockocTel. [Ipocreiime npocTpaHCcTBEHHbIE (PUTYPBI Ha MIIOCKOCTU: TETPadIp,
Ky0, napaJijiesienumnesa; NoCTpOeHHE CEYCHUN.

[lepnieHAUKYISIPHOCTh  OPSIMOM M TUIOCKOCTU:  NEPIEHIUKYJSApHbIE TpsSMble B
IIPOCTPAHCTBE, TMpsMbIE NapajuleJbHbIE MW MEPHEHAUKYJSPHBIE K IUIOCKOCTH, IPHU3HAK
NEPIEHIUKYJISIPHOCTH MIPSIMOM U TNIOCKOCTH, TEOPEMA O MPSAMOM MEPIEHAUKYIIIPHOMN TIOCKOCTH.
VYrisl B IPOCTPAHCTBE: YIOJl MKy IPSIMOM M IJIOCKOCTBIO; IBYTPAHHBIN YIOJl, TMHEHHBIN yroJl
JBYI'paHHOrO yrua. [leprneHauKyssp WM HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIIOCKOCTH,
paccTosiHUe OT MPSAMOMN 10 MIIOCKOCTH, MPOEKIUs (PUTYpbI Ha TIOCKOCTh. [lepneH uKyIspHOCTh
IJIOCKOCTEH: INPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOcKocTe. Teopema o0  Tpéx
MEePIEHIUKYISAPAX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOI'DAaHHHUKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipuzma: N-yrosnbHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HAaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapannenenunen, nNpsAMOYTroJIbHBIN Napajuienenunes U ero cpoiictsa. [lupamuaa: N-yromapHas
nupamMpia, TpaHM W OCHOBAHHME NHpPaMHIbI, OOKOBas W TOJHAs IOBEPXHOCTb MUPAMUJIBI;
IpaBWIbHAasg M ycCeu€HHas MNHupaMuga. OJIEMEHTbl MNpuU3Mbl U nupamuasl. [IpaBuibHbIE
MHOTOTPaHHMKU: MOHSATHE NPABUIBHOIO MHOTIOIDAaHHUKA; NPaBUIbHAS NMPU3MA W NPaBHIbHAS
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NUpaMu/Ia; paBUIbHAs TPEYToJbHAs MUPaMUAa U IPaBUIIbHBIN TeTpasp; Ky0. [IpencraBienue o
IIPABWJIbHBIX MHOTOTPaHHUKAX: OKTa3Ip, AOAEKadIp U ukoca’ap. CeueHus Npu3Mbl U TUPaAMUIbL.

CumMeTpuss B NIPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, IMPSAMOM, IIJIOCKOCTH.
DIEeMEHTBI CUMMETPUU B IIMPaMUJax, apajuleIeuIe1aX, IPaBUIbHBIX MHOTOTPAaHHHUKAX.

Beruuciienue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 0oxoBoi
IIOBEPXHOCTH U IOJIHOM TOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHU, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU NpsAMOM mpusMsl. [lnomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
UpaMU/Ibl, TEOpeMa O IUIoIaan yceu€HHoM nupamuibl. [Tonstue 06 00béMe. O0bEM nUpamMuIbl,
IIPU3MBL.

[TonoGubie Tena B mpoctpancTBe. COOTHOUICHHS MEXAY IUIOMANIMU TTOBEPXHOCTEH,
00bEéMaMHU TOAOOHBIX TEIL.

IINTAHUPYEMBIE PE3YJIbTATDBI OCBOEHMUA YYEBHOT' O KYPCA
«'EOMETPUS» (YHUBEPCAJIbHBIA TIPO®WJIb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xknanckoe BociMTaHUe:

Cc(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3MIIMK  OOy4YalOIIerocss KaKk AaKTUBHOTO H
OTBETCTBCHHOTO WICHA POCCHICKOTO OONIECTBA, MPEACTABICHHE O MAaTEMAaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYTroe), YMEHHE B3aWMOJEWCTBOBATH C COLMAIBHBIMU WHCTHTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHHUEM,

2) naTpMoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBOKEHUS K MPOIIJIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCHUICKHUX
MaT€MaTUKOB M POCCUMCKON MaTeMaTHYECKOW IIKOJIbI, WCMIOJb30BAHUE 3TUX JIOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTIDKCHUH HAyKH W JEATEIBHOCTHIO YYEHOTO, OCO3HAHHWE JMYHOTO BKJIAJa B TOCTPOCHUE
YCTOWYMBOTO OyayIIETO;

4) 3cTeTHYeCKOE BOCTIMTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUAs SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHWH, PacCyXKIE€HHUW, BOCIPUUMYHBOCTH K MATEMAaTHYECKUM AaCIEKTaM
Pa3TMYHBIX BUJIOB UCKYCCTBA;

5) puznueckoe BocniuTanme:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMAaTUUECKUE 3HAHUS B UHTEpECcaxX 3JI0pPOBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
NMYTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETyJsipHas Gu3ndyeckass akTUBHOCTB),
bu3HYECKOe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENHHON JIEATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPYyJAYy, OCO3HAHUE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3audHbIM chepam
npohecCHOHANBHOM AEsITeTbHOCTH, CBSI3aHHBIM C MAaTeMaTHKON U €€ MPUIIOKEHUSMU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccu U peaTu30BBIBATH COOCTBEHHBIE
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KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7a4 MAaTeMAaTHYECKON HAIPaBICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYPhl, ITOHUMAHUE BIMSHUSA COLHAIBHO-
SKOHOMHYECKUX IPOILIECCOB HA COCTOSIHME MPHPOJAHONW M COIMAIBLHOW CpPEIbl, OCO3HAHUE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX POOIIeM, OpUEHTAIHS HAa TPUMEHEHNE MaTEMaTHUECKIX
3HAHUU JIJIS PEIICHUS 3a/1a4 B 00JIACTH OKPYIKAIOIIEH CPeJibl, INTAHUPOBAHKE TIOCTYITKOB U OICHKH
UX BO3MOXHBIX MOCJICICTBUMN JJI OKPYXKAFOIICH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIICCTBCHHOW MPAKTHKH, TOHHMMaHHWE MAaTEMaTHYEeCKOW HayKH Kak chepsl
YEJIOBCUYECKON JCATEIIbHOCTH, STAlOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl PA3BUTHS LIMBHIIM3AIUH,
OBJIAJICHUEC SI3bIKOM MAaTEMAaTUKH M MAaTEMaTUICCKOU KYJIbTYpPOU KaK CPEIICTBOM TIO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO U UCCIICIOBATEILCKYIO ACSITEILHOCTh MHAUBHIYILHO U

B TpyIIIIE.

METANPEIJMETHBIE PE3YJIbTATHI

ITo3naBaTe/bHbIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble joruyeckue geiicTBus:

BBISBJISAITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAYy MOHATHAMH, (OpMyIUpOBaTH ONpEAETICHUs  MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAHMA Uil 000OLIeHus u
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAIIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MNpPeoOpa3oBHIBaTh CYXKICHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeUus B (axTax,
JaHHBIX, HaOMIONEHUSX U  YTBEPXKIEHUSX, MpejyiaraTb KPUTEPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeNIaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUH (IIPSIMBIE U OT
OPOTHBHOTO), BBICTPAUBaTh apPryMEHTAlUI0, TPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHoM 3a/1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PEIICHMUS,
BbIOMpaTh HanboJee MOAXOASIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCKue 1eHCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEeI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (UKCUPYIOIIME NPOTHBOpEUHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOIECCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

CaMOCTOSITENILHO (hOPMYJIMpPOBaTh 0OOOLIEHNS U BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0IEHNUS, UCCIIEI0BAHMs], OLIEHUBATh IOCTOBEPHOCTD MOJIyYE€HHBIX PE3yJIbTAaTOB, BHIBOJIOB U
0000I1IEHHI;
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IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUSA O
€ro pa3BUTUU B HOBBIX yCIIOBHUSX.

Paborta ¢ unopmanmeii:

BBISBIIATH JE(PUINUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U JJIS
pEILIeHNUs 3a1a4H;

BBIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAIM3HPOBATH,
CHUCTEMATH3UpPOBaTb M HHTEPIPETUPOBATh HMH(OpPMAIMIO pPA3TUYHBIX BHIOB H  (QopMm
IIPEJICTaBIICHHUS,

CTPYKTYPHUPOBATh HH(OPMALIHIO, TPEJICTABIIATH €€ B pa3InYHbIX (POpMax, UIUTIOCTPUPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHHnKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIe /1eiiCTBUS

Oo0wmenne:

BOCIIPHHUMATh U (DOPMYyITUPOBATh CYXIEHHUS B COOTBETCTBHH C YCIOBUSIMH U LEISAMHU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PELICHUS 3a/1a4l, KOMMEHTUPOBATh MOJTYUYEHHBIN pe3ybTarT;

B XOJIe OOCYXKIEHMs 3aJaBaTh BOIIPOCHI IO CYILIECTBY OOCYXIaeMOil TeMbl, MPOOJIEMBI,
peraeMoil 3ajauu, BbICKa3blBaTh WJEW, HALIEJICHHBIE HA MOMCK PELICHMsI, COMOCTaBISTh CBOU
CYXKICHHS C CYXIEHUSMHU IPYrMX YYaCTHHUKOB JMaora, oOHapy»XUBaTh pa3jHyuude U CXOACTBO
MO3UIHI, B KOPPEKTHOH opMe hOopMyIUpPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTaBIATh PE3yJbTaThl PEUICHMs 3aJlauM, SKCIEPUMEHTa, HCCIIEOBaHUs, MPOEKTa,
CaMOCTOSITEJIbHO BBIOMPATh (hOpMAaT BRICTYIUICHUS C YUETOM 3a]1a4 MPe3eHTAIlUU 1 0COOCHHOCTEH
ayJIUTOPUH.

PeryasiTuBHBIe yHMBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranusaunus:

COCTABIIATH IUIAH, aJTOPUTM pEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs C y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

BJIAJIETh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIUTENBHBIX MPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IPOLIECCa U pe3yJibTaTa PelIeHUs MaTeMaTHUECKON 3a/1auu;

NPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TPH PEIICHWUH 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIPHOCTh Ha OCHOBE HOBBIX OOCTOSITENCTB, AHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa IIEJTU U YCIOBUSAM, OOBSACHATH MPUUMHBI JOCTHXKEHUS
WIA HEAOCTHXKEHHMsS pe3yJbTaTOB JAEATENIbHOCTH, HAaXOIUTh OMIMOKY, JaBaTh OLEHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pemieHMH y4eOHBIX 3a/1ady, NPUHUMATh IeJIb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PaOOTHI, pacmpeaessiTh BHABI padOT, IOrOBapUBATHCS, OOCYKIATh
MIPOIIECC U PE3yabTaT paboThl, 00001IaTh MHCHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» ¥ HHBIE), BBITIOJIHATH CBOIO YAaCTh paOOTHI M KOOPAUHUPOBATH CBOU JICHCTBUS C APYTUMH
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YJleHaMH KOMAaHJbl, OIICHUBAaTh KAaueCTBO CBOETO BKJaJla B OOMIMKA TPOIYKT MO KPHUTEPHUSIM,
c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbBI

K xoniry 10 kjacca o0ydaromuiicss HAYYUTCS:

OnepupoBaTh MOHATUSAMU: TOUYKA, IPSIMast, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIICJICTBUS U3 HUX MPHU PEIICHUU T€OMETPHUUECKUX
3azad.

OnepupoBaTh MNOHATHUSMU: NAPaUIEIBbHOCTh M MNEPHIEHIUKYJIAPHOCTh MPSAMBIX U
IIJIOCKOCTEH.

KrnaccudunupoBaTs B3aUMHOE PaCTIONIOKEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHATHUSMHU: JIBYTPAaHHBIA Yroj, TpaHU MABYTPAHHOTO yria, pedpo
JIBYTPAHHOIO yTjia; TMHEHHBINA yroJ ABYTPAaHHOTO YIJIa; FpaaycHas Mepa JBYTpaHHOTO yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBbIA W HEBBIMYKIbI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIIbHBIN MHOTOTPAaHHUK.

Pacnio3naBath OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (MTMpamMuia; MpU3Ma, NPSIMOYTOJIbHBIN
napajuiefienunes, Kyo).

KnaccuduupoBat MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA IS KiacCU(UKALUU
(BBIMMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHMKH; NPAaBUWJIbHBIE MHOTOTPAHHUKU, TMPSMBIE U
HAKJIOHHBIC MPU3MBI, TApAJUICICTUTICIBI).

OnepupoBaTh MOHATUSAMU: CEKYIIasi INIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHITH PUHIIMUITBI TIOCTPOEHUS CEUEHUH, UCTIONB3YsI METOJI CIIEIOB.

CTpouTh CeUYeHHs] MHOTOTPAHHUKOB METOIOM CJIEJOB, BBITIOJHSTH (BHIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUZY.

Pemath 3a1aun Ha HaX0X/ICHUE TEOMETPUUYECKUX BETUYHH 110 00pa3iiaM Wi alrOpUTMaM,
MPUMEHSST U3BECTHBIE AaHAIMTHYECKHUE METOAbl MPHU PEIICHUHM CTaHAAPTHBIX MaTEMaTUYECKHUX
3a/1a4 Ha BBIYHMCIICHUE PACCTOSTHUN MEXIY IBYMS TOYKaMU, OT TOYKH JIO MPSIMOU, OT TOYKU 0
MJIOCKOCTH, MEXK/Ty CKPEIIMBAIOIIAMHUCS TPSIMBIMU.

Pemath 3aaun Ha HaX0X/ICHUE TEOMETPUYECKUX BETUYHH 110 00pa3iiaM Wi alrOpUTMaM,
MPUMEHSST U3BECTHBIE AaHAIMTHYECKHUE METOAbl MPHU PEIICHUHM CTaHAAPTHBIX MaTEMaTUYECKHUX
33/1ad HAa BBIUMCICHUE YIJIOB MEXKAY CKPEIIMBAIOUIUMUCA TPSIMBIMH, MEXAYy TMPSIMONH U
MJIOCKOCTHIO, MEXIY TJIOCKOCTSIMU, IBYTPAaHHBIX yTJIOB.

Brerancnsate 00bEMBI U TIIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (MIPU3Ma, MHpaMUa) ¢
MpUMEHEHHEM (OPMYIT; BBIYUCIATH COOTHOIICHHS MEXK/TY MJIOMIAAsIMK MTOBEPXHOCTEH, 00bEMaMu
MO00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUSIMH: CHUMMETPUsT B TPOCTPAHCTBE;, IIEHTP, OCh M IIJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Brekatb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX PUTYpaxX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

[Ipumensatp reomeTpudeckue (aKThl I PEIICHHS CTEPEOMETPUYECKUX — 3aj1ad,
MIPEANOJIATaONINX HECKOJIbKO IIaroB PEIICHUS, €CIH YCJIOBHs MPUMEHEHHUsS 3aJlaHbl B SIBHOU
dopme.

[IpuMeHsATh TpocTelline MPOrpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHbBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3aa4.

[TpuBoauTh, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U JKU3HH,
pacno3HaBaTh MPOSIBJICHNE 3aKOHOB T'€OMETPHUH B UCKYCCTBE.
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[IpuMeHsTh TONyuyeHHBIE 3HAHUS Ha MPAKTUKE: aHAJTM3UpPOBATh peajibHbIE CUTyallud U
NPUMEHATh  W3Y4YEHHbIE TMOHATHUS B  IMPOLIECCE TOMCKA  PEIICHUS  MaTeMaTH4YeCKU
c(hOopMyJIUPOBAHHON MPOOIEMBI, MOACIUPOBATH PEATbHBIC CHUTYyallMd HA S3BIKE TEOMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJEIU C HCIHOJB30BAaHHEM TI'€OMETPUUYECKUX TMOHATUNH U TEOpeM,
anmnapara ajireOpsl; peniath NpakTUYeCKUe 3a7auu, CBI3aHHbIE C HAXOXKICHHEM IeOMETPHUECKHUX

BCJIMYHH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne i/ Haumenosanne Konu- B ToM 4uciae Tpakry- DJieKTpoHHbIe (LH(pPOBbIE)
2 PAJICIOB H TeM 4eCcTBO KOHTPOJIbHAS Hecxue o0pa3oBaTe/ibHbIE pecypchl
NPOrpaMMbI 4ACOB paGora padoThI
1 BBenenue B 10 1 bu6nmorexa LIOK
CTEPCOMETPHIO https://m.edsoo.ru/1c209e37
[IpsiMbIe U TUIOCKOCTH
B MPOCTPAHCTRBE.
bubnunoreka LIOK
2 Hapaemsocts 12 1 https://m.edsoo.ru/1c209e37
NPSAMBIX U
IUIOCKOCTEM
[lepnenuKyIspHOCTH Bu6muorexa [OK
3 MPSIMBIX U 12 j
. https://m.edsoo.ru/1c209e37
IUIOCKOCTEM
4 zr;;)ﬁf;{ﬁy 10 1 bubnuoreka [{OK
p https://m.eds00.ru/1c209e37
IIOCKOCTSIMH
bubnmorexa LIOK
S MeororpanHuKn 1 1 https://m.edsoo.ru/1c209e37
6 O06BEMBI 9 1 bubmuorexa [IOK
MHOTOTPaHHHKOB https://m.edsoo.ru/1c209e37
7 I;ZB;{(E): HI/;eC:CTOSIHI/IS[ 4 1 bubnmorexa LIOK
P https://m.edsoo.ru/1c209e37
U YTIIBI
OBIIEE KOJIMYECTBO 68 6 0
YACOB 110 ITPOTPAMME
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