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MNOACHUTEJIbBHAS 3AIINCKA

ITporpamma pabGouero kypca «I'eomerpusi» 6azoBoro ypoBHs i yqanuxcs 10 —11 kimaccos
pa3paboTtana Ha ocHOoBe DefepanbHOrO TOCYJapCTBEHHOIO 00Pa30BaTEIbHOTO CTaHAApTa CPEIHErO
obmiero oOpa3oBaHMs, € Y4YeTOM TpeOOBaHMN COBPEMEHHOTO MHUpA, TPEABABISIEMbIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, M TPAIUILIMKA pocCUiicKoro oOpazoBanus. Peanm3anus nmporpaMmbl
o0ecrieynBaeT  BIAJACHUE  KIIOYEBHIMH  KOMIICTEHIMSIMM, COCTaBJSIOIIMMH  OCHOBBI  JUIA
CaMOpa3BUTHS U HEIMPEPHIBHOIO OOpa3oBaHMs, LEJIOCTHOCTH OOIIEKYJIbTYPHOIO, JUYHOCTHOIO U
[IO3HABATEJIBHOTO Pa3BUTHSI TMYHOCTH 00YHAIOLIUXCS.

HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

BaxHOCTBh Kypca Kypca 0Oy4eHHUsi Ha YPOBHE CpEIHEro oOmero oopasoBaHus 00YCIOBICHA
NPUHIUIHAIBLHOCTBIO METANpPEJIMETHBIX W MPEAMETHBIX pe3yabTaTOB OOYYCHHs B HalpaBlICHUH
JUYHOCTHOTO PAa3BUTHS OOydJarommxcsi, (GOpMHpPOBaHUS (YHKIMOHAIBHOW MaTeMaTHYECKOM
IPaMOTHOCTH, HW3y4Y€HHs JPYruxX y4eOHBIX IJUCHMIUIMH. PasBuTHE y ydYalmuxcsi MNpaBHIbHBIX
NpeCTaBIeHU 00 OCHOBaX M TPOMCXOXJICHUH T'€OMETPUYECKUX aOCTpaKIMi, COXPaHECHUH
PEAUTBbHOCTH ¥ HJCATHHOTO, XapaKTepe OTPAKEHUS MaTEeMATHYeCKON HaydyHOW TEHACHIMH U
NPOIIECCOB B PEATHHOM MHpPE, MECTO TEOPUH B CHCTEME HAyKH M POJIH MaTeMaTHYECKOTO
MOJIEIMPOBAHMS B HAYYHOM IMO3HAHMM U Ha TMPAKTUKE CIIOCOOCTBYIOT (POPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUST YYaIIMXCS, a TaKXKe XOpOoIlee MBIIUICHHE, HEOOXOAMMOE IS aJganTalud B
COBPEMEHHOM OO0IIIEeCTBE.

['eomerpust sBISETCS OJHMM U3 0a30BBIX NPEAMETOB HAa YpPOBHE CPEIHET0 OOIIETOo
o0Opa3oBaHus, Tak KaK o00ecredyrnBaeT BO3MOXKHOCTh H3Y4EHHUS Kak JUCHUIUTMHAPHOM
€CTeCTBEHHO-HAYYHOW HAIPABICHHOCTH, TaK U TYMaHUTAPHOM.

dopmMupyemMoe JOru4ecKoe MBIIUICHHE TTPH U3yYEeHUH O0YYarOIIMXCsl UCTIONb3YeT MOHSTHBIC
OCHOBBI TCOMETPUU W TOCTPOCHUS LENOYECK JIOTMYECKHX YTBEPXKICHUH I  pEIICHHUS
TCOMCTPHUYCCKUX 3adad4, YMCHUC BblABUTATbH U O6OCHOBBIBaTB TUuIoTE3bl, HEMOCPCACTBCHHO
UCTIOJIb3yeMbIEe TPU ONpEACICHUH 3a7ad ECTECTBCHHO-HAYYHOTO IIMKJIA, HAIpuMep, B Kypce
UK.

VYMeHHE OpHUEHTHPOBATHCS B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO pOJb BO Bcex cepax
JeSITebHOCTH 4enoBeka. OpueHTalusl YeloBeKa BO BPEMEHHM M IMPOCTPAHCTBE — HEOOXOAMMOE
yCcIOBHE €ro ObITHs, (opMa OTPaKEHUS OKPYXKAMIIETO MHUpPA, YCIOBHUE BBITOJbI MO3HAHUSA H
aKTUBHOE TpeoOpa3oBaHue Mpoleaypsl. Micnonb30BaHue pa3ielneHHBIX O00pa3oB B pamKax
pa3IMYHBIX BUIOB Yy4YeOHOW W TPYIOBOW JEATENBHOCTH SIBISICTCS OJHHUM W3  BaXKHBIX
npoeCCHOHATBPHO BAKHBIX KAuyecTB, MOJTOMY aKTyalbHas 3ajadya (OPMHUPOBAHMUSA y Y4aIIUXCS
IPOCTPAHCTBEHHOTO MBIIUICHHSI KaK BHUIOB OOPa3HOTO MBINUICHUS — Ba)XHBII KOMIIOHEHT B
IIOATOTOBKE K HpaKTH‘IeCKOﬁ ACATCIIbHOCTU BO MHOTHX HAIIPABJICHUAX.

Ileas ocBOeHMST TIporpamMmbl yueOHOTo Kypca «['eomerpus» Ha 6a30BOM ypOBHE OOydeHHUS —
0011eo0pa3oBaTeIbHOEC U OOIIEKYJIBTYPHOE Pa3BUTHE OOYYAIONIUXCS MOCPEIACTBOM OOECIICUCHHUS
BO3MOXXHOCTH TPHOOPETCHUST M HCIIOJIB30BAHHUS CUCTEMATHUECKUX T'€OMETPHUYECKUX 3HAHWUH H
NeMCTBUHM, KOHKPETHBIX T'€OMETPHUYECKUX (PUTYp, BO3MOXKHOCTH TMPOJODKEHUS OOpa3oBaHHs IO
CHEHATBHOCTSIM, a He TIepexo0/ia C MPHUKJIATHBIM HCIIOJIB30BAaHHEM T€OMETPHH.

[Iporpamma 10 ypoBHIO Ha 0a30BOM YpOBHE [UIS YYaIIMXCS CPEJHUX IIKOJ, He
UCTIBITHIBAIONINX 3HAYUTEIBHBIX TPYJHOCTEH Ha ypOBHE OCHOBHOTO 00mIero oOpa3zoBaHus. Takum
oOpa3om, oOydaromuecss Ha 6a30BOM ypOBHE JTOJDKHBI OCBOHMTH OOIIME MATEMaTUYCCKUE 3HAHUS,



CBSI3aHHBIE CO CHEUU(PUKOM TEeOMETpUM U HEOOXOOUMbIE [UIsl KHM3HM B COBPEMEHHOM
obmectBe. Kpome 3T0ro, y HUX €CTh BO3MOXKHOCTh M3Y4YHTh T'€OMETpHIO Oojiee TiTyOOKO, €ciH B
OyaylmieM BO3HHKHET TIOTPEOHOCTh B TEOMETPHUYECKHMX 3HAHUAX B MNPOoQEeCcCHOHATBHOU
NeSITEbHOCTH.

JlocTikenue 1menel pa3paboTKy MPOTrpaMM € YY€TOM KOHKPETHBIX 3ajaad. [IpruoputeTHhIMU
3aJauaMi OCBOeHUs Kypca «I eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kinaccax sBISIOTCS:

e paccMaTpUBAET MPE/ACTABIECHUE O CTENEHM KaK 4acTU MUPOBOW KYJIbTYpbl U OCO3HAHUE €€
B3aMMOCBSI3M C OTPAaHUYEHHBIM MUPOM;

e MOJCJIUPYIOT NPEACTAaBICHHS O MHOTOIPAaHHMKAX M Telax Kak O TPaAULUOHHBIX
MaTeMaTHYECKUX MOJENAX, YMEIOMIMX ONHChIBaTh M U3y4yaTh pa3JIMYHbIC SBICHUS,
OKpY’KalolIue MUp;

e METOpI, MO3BOJISAIONINE PACIIO3HABATh YEPTEIKU, MOJICIH U B MUPE MHOTOIPAaHHHUKH Tela U
UHTEJUIEKTA;

e BJAJICHHME METOAAMHU PEIICHHUs 33/Ja4 MO MOCTPOSHHIO M300paKEHUI MPOCTPAHCTBEHHBIX
uryp;

e TO3BOJISIET MCIIOJB30BaTh METOJbI ONEPUPOBAHUS BEIICCTBEHHBIMU MOHATHAMH O MHOTHX
IPaHHMKAX M TENax, a TAKKe MX GU3NYECKUX PUHLINIAX;

e BJAJEHHE aJIrOPUTMAMU PELICHUS OCHOBHBIX THIIOBBIX 3a/1a4; METOJbl IPOBEACHUS
IEPEHOCHBIX  JOKA3aTelbHbIX  PACCYXKJIEHHMM B  pEIIEeHUsX s BbINOJHEHUS
CTEPEOMETPUYECKUX 3a/1a4 U 331a4 C MPAKTUYECKHUM U3MEHEHHEM;

e DPAa3BUTHE UHTEJUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarOIIMUXCsl, T03HABATEIbHOMN
AKTUBHOCTH, UCCIICOBATEILCKUX YMEHUH, KPUTHUECKOWCTH MBIIIUICHHUS;

e HaBbIKM (YHKIMOHAJIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW CTENEHH: YMEHHE Ppaclo3HaBaTh
NPOSIBICHUSI TEOMETPUYECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B HW3HAYAIBHO
KHU3HEHHbIX OOBEKTaX W MpPU H3YYEHUH [JPYTUX YUEOHBIX IPEAMETOB, IPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYyIHPOBATh UX HA A3BIKE T€OMETPHI U CO3/1aBaTh
reOMETPUYECKUE MOJEIU, INPUMEHATh OCBOCHHBIE TI'€OMETPUYECKHE MJIs  allapaTHbIX
pelIeHUH MpPaKTUKO- OPHUEHTHUPOBAHHBIX 3a7ay, MHTEPIPETUPOBATH M  OICHUBATh
IIOJIy4E€HHbIE PE3YIIbTaThI.

OTnUYUTENBbHOM YepTOM MpOrpamMMbl SBISIETCS BKIIOYEHHE B KypC CTEPEOMETPHH B Hayale
€ro U3ydeHus 3ajay, ONpeeIEHHbIX Ha YPOBHE JOCTHKEHUS NIO3HAHUS, U ONPENIeIEHHBIM 00pa3oM
OpraHu3oBaHHas paboTra HaJ HUMH, 4YTO OOECNEYMBAaET pa3BUTUE JIOTUYECKOTO H
IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJIUPYET NPOTEKaHUE UHTYUTUBHBIX IIPOLECCOB, MOTUBUPYET
K JaJbHEeHIIeMy U3yUYEeHHUIO ITPEeIMETa.

[Ipeanourenne oTHAETCA OUYEBUAHO-KOHCTPYKTMBHOMY METOAY OOydeHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS, UMEIOIIUECS B CBOCH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-TPAKTHYECKOM
NesTeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUM y ydallUXcsl B Kypce CTEpPEOMETPHU
OCYILECTBIISICTCS 32 CUET PEIICHHUs 33Jay M0 CO3AAHUIO0 MPOCTPAHCTBEHHBIX 00pa30B M 3a/1ad Mo
ONIEPUPOBAHUIO IPOCTPAHCTBEHHbIMU oOpa3zamu. Co3aHue o0paza NPOUCXOAUT C ONOpPOH Ha
BUJMMOCTb, @ ONEPUPOBAHUE — B YCIOBHIX OTBJICUCHHS OT HATJIAHOCTH, MBICIEHHOTO M3MEHEHHS
€ro UCXOJHOI'O COZEeP KaHUS.

OcHoBHBIE  coxepkarenbHble  JuHUM  Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHuku», «lIpsMble U MI0cKocTH B mpocTpaHcTBe», «Tena nHTemekray, «BekTopsl u
KOOPJAWHATHl B MPOCTpaHCTBE». POPMHUPOBAHUE JIOTMYECKHX YMEHUH MPOMCXOIUT HE TOJIBKO MO
coJiepKaTeNbHOM JIMHUM, HO U 110 roJaM 00y4eHUs! Ha yPOBHE CPEAHEro odIiero oopa3oBaHusl.

Conepxanne 00Opa3oBaHUs, BKIIOYas NPEAMETHBIE pE3yAbTaTbl OCBOCHHS paboueit
IPOTrpaMMbl, PACHpPEENIEHHbIM IO TojaM OOYy4eHHs, CTPYKTYpUPOBAHO TakuUM 00pa3oM, 4TOOBI
BJIAJICHUE TEOMETPUYECKUMH TIOHSATHSMH M HaBBIKAMH OCYIIECTBISIOCH IIOCTETIEHHO H
HOCTYNATENbHO, C COOJIOACHUEM IPUHIMIIOB NPEEMCTBEHHOCTH, 4TOObI HOBBIE 3HAHMS ObLIM



oTpeziesieHbl B CUCTEME T€OMETPUUYECKUX MPENICTaBICHUI 00yJyaronxcs, paciiupeHus U yropcTBa.
, 00pasyst MPOYHBIE MHOXECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha nsyuenue crenenu orBoautcs 2 yaca B Henento B 10 kimacce u 1 yac B Hepenmto B 11 kiacce,
BCEro 3a JiBa roga ooydenus - 102 yueOHBIX yaca.

COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble 1 pOBHBIE B IPOCTPAHCTBE

OcHoOBHBIE TIOHATHS cTepeoMeTpuu. Touka, TpsMasi MIOCKOCTh, MpocTpaHcTBo. [lonsaTue 06
AKCHOMAaTHUYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUM U CIEIACTBUSA U3 HUX.

B3aumHOe pacrosiokeHHe NpsIMBIX B IIPOCTPAHCTBE: IEPECEKAIOIINECs, MapajlielbHbIE U
CKpemuBampmuecss npsmsle. [lapannensHocTh  NpSAMBIX W TUIOCKOCTEH B MPOCTPAHCTBE:
napaJuleJIbHbIE MIPSMBIE B IPOCTPAHCTBE; NAPAJIJIENIBHOCTD TPEX MPSMBIX; ApaJLIEIbHOCTD IpsIMast U
MJIOCKOCTHAS. Y TJIbI c COHAINPABJICHHBIMU OKHaMH; yroi MEXIY B3IJIsAIaMU B
npocTtpaHcTse. [lapamienbHOCTh MIOCKOCTEN: NMapajuleseHas INIOCKOCTh; CBOMCTBA MapaJlIesIbHbBIX
mockoctert. [IpocTeitmue nmpocTpaHCTBeHHBIE  (QHUTYphl Ha  IUIOCKOCTH:  TETpadqp, Kyo,
napajuleJIenune; IOCTPOCHUE CEYEHUM.

[lepneHAUKYISIPHOCTh W IUIOCKOCTh: OIOPHBIE IMPSIMbIE B MPOCTPAHCTBE, IMIPSIMbIC
NEepIEHINKYIISPHBIE M OMOPHBIE K IJIOCKOCTH, MPU3HAKH (PYHJAAMEHTHOCTH IMPSMbIE U IUIOCKOCTH,
BBIBOJIBI O NPSIMOM OINOPHOM IJIOCKOCTHU. YTJIbI B TMPOCTPAHCTBE: Yrojd MEKIY MpIMOA U
IJIOCKOCTBIO; IBYTPAHHBIN yroJ, JIMHEWHBIM Yroj JAByrpaHHOro yria. IlepnenaukynspHele u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYEK /10 MJIOCKOCTH, PACCTOSHHUE OT MPSAMOM 10 MIOCKOCTH, IPOEKIUS
¢urypel Ha TIOCKOCTH. [leprneHaAuKyIIpHOCTh IIJIOCKOCTEH: MpH3HAK (YHIAMEHTHOCTH JIBYX
mockocteil. Teopema o Tpex onopax.

MHOrorpaHHUKHU

[loHsiTHE MHOTOIpPAHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, OKPYIJIbIE U HEBBINYKIbIE
MHOTOTPaHHMKH; pa3BEPTKa MHOrorpaHHuka. [Ipuszma: n- yronpHas Npu3Ma; IpaHd U OCHOBAHMS
MPU3MBL; ITpsIMast u HAaKJIOHHAs MPU3MBIL; OOKOBast u MOJIHAs ITOBEPXHOCTH
npusmsl. [lapamienenunen, IPSIMOYTOJIBHBII napajuiesenunes u ero
cBoiictBa. [lupamunpl: n -yrojapbHas nupamyjaa, TpaHUYHas M OMNOpHas MNHUpaMHAbl; OOKOBas H
MOJHasi MOBEPXHOCTh MUPAMU[IbI; MIPABWIIbHAS M YCEUYECHHAs NHUpaMujia. DIEMEHThl MPU3MBI U
nupaMupl. [IpaBuiibHBIE MHOTOTpAaHHHUKHM: KHHra «MHOTOTpaHHUK»; IpaBUJIbHAs @pPU3Ma U
HEeTMpaBUJIbHAS nupamuja; npaBuiIbHas TpeyroJjibHast nupamMuaa u MPaBUIIbHBII
TeTpasap; Kyo. [IpencraBnenne O OpaBWIBHBIX MHOTOTPaHHHMKAX: OKTadap, JAOAEKa’dap H
nkocadap. CeyeHus NpU3MBbl U IUPAMMUIBI.

Cummerpusi B INPOCTPAHCTBE:  CUMMETpPUS  OTHOCUTEIBHO  TOYEK,  MPSMBIX,
IUIOCKOCTEH. DJIEMEHThl ~ CUMMETPUM B  [HUpaMHAax, HapajUlejienuneaax,  I[paBUIIbHbBIX
MHOI'OIPAHHUKAX.

Brruncnenue 3eMeHTOB MHOTOTPAaHHUKOB: pEOpa, TuaroHasiu, yrisl. [lmomans moBepxHOCTH
MTOBEPXHOCTHU U MOJHAS MOBEPXHOCTh NPSIMBIX MPU3M, IIONIA/Ib OCHOBAHMS, TUIOMAAb TOBEPXHOCTH
MOBEPXHOCTU MpsAMBIX Npu3M. [lnomans NoBEpXHOCTH IMOBEPXHOCTH M IpaBWIIbHAS NUPAMUJA,
MOCTPOCHHAs Ha IJIOWAAM ycedyeHHoW mnupaMmupisl. [lonstue o0 oObeme. OOHMMEM MUpPaMUIIbI,
MIPU3MBL.



NPUBECTH TEJO B MPOCTPaHCTBO. COOTHOMICHHSI MEXAY IUIOMAIIMH HOBEPXHOCTEH,
00BEeMaMu TeJ OTCYTCTBYIOT.

11 KJIACC

Tena muxkpogona

[Munuaapuyeckas MOBEPXHOCTb, O0pa3yrolue NUIMHAPUYECKYIO IOBEPXHOCTb, OCh
WIMHAPUYECKOW moBepXHOCTU. LluauHap: ocHoBaHWE M OOKOBasi MOBEPXHOCTb, OOpasyromas H
OCb; IJIOIIAb IIOMEIICHUS U TTOJIHAS TTIOBEPXHOCTb.

Konunueckass moBepXHOCTh, 0O0pasyromias KOHHYECKYIO IOBEPXHOCTb, OCh M BEpIIMHA
KoHu4eckoi noepxHocTt. Konyc: omnopa u BepiinHa, o0pa3yromas U 0Cb; IIOMAAb TOMEIIEHUS U
NOJIHAsE TIOBEPXHOCTh. YCEUEHHBI KOHYC: oOpasyromue H BbICOTa; GyHIAMEHT U OOKoBas
MOBEPXHOCTb.

Chepa m map: ueHtp, paauyc, AMAMETp; IUIOMAAb IOBEpXHOCTH chepsl. B3aumuoe
pacronoxenue chepsl U IIIOCKOCTH; KacaTelbHas INTIOCKOCTh K cdepe; mromanb chepsl.

N3o6pakenue Ten Tel Ha MII0CKOCTU. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanmuu Ten KOMMYTaTOPOB U MHOTOTPAaHHUKOB. MHOTOTpaHHHUK, OMUCAHHBIA BOKpPYT
cdepsl; cdepa, 3anucanHasi B MHOTOTPAHHUKE, UM TE€JI0 WHTEIIEKTA.

[TonstTue 00 oObeme. OCHOBHBIE CBOWCcTBa 00bEMOB Tenl. Teopema 00 oObeme
IPSMOYTOJIBHOTO Mapajuiesienunesa u ciaeacTsus u3 Hero. O0bEM munuHapa, konyca. O0bEM mapa
Y TUIOMAIHU ChEpHI.

NPUBECTH TeNO B MpOocTpaHCTBO. COOTHOIIEHHUST MEXIy IUIOMIAISIMH ITOBEPXHOCTEH,
00beMaMu Tell OTCYTCTBYIOT.

Ceuenus munHApa (mapauieabHO U OIIOPHO OCH), CEUEHUE KOHYca (MapaieIbHO OCHOBAHUIO
U IIPOXOJsilliee Yepe3 BEepIINHY), CEUeHHe HIapa.

BeKkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha muiockoctu u B mpocTpaHcTBe. CloXkeHHe M BbIUMTAaHHE BEKTOPOB. Y MHOXKEHHE
BEeKTOpa uucia. Pa3memieHne BeKTopa 1O TpeM HEKOMIUIaHapHBIM  BekTopam. [IpaBuio

napasienenunena. Pemenue 3aJ1a4H, o0JacTe MPUMEHEHHUS MpaBUII NeUCcTBUHI C
BekTOpaMu. IIpssmMoyronbHas cHuCcTEMa KOOpAUHAT B npocTtpancTBe. KoopanHatel
BekTopa. [Ipocreitmue 3a1aun B KoopAuHATaX. YToJl MeXay BekTopaMu. CKalsipHOE MPOU3BEICHUE
BCKTOPOB. Brruncnenune YTJI0B MCKIAY HaIlrpaBJICHUAMUA n

1ockocTsIMU. KoopimHaImoOHHO-BEKTOPHBIM METOI TPU ONPEIECIIEHUN T€OMETPUYECKUX 3a/1a4.

IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUSA NporpaMMbl ydeOHoro mnpenMera «MaTemaTukay
XapaKTepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

CopMHUpPOBAaHHOCTh  TPAKIAHCKOM  MO3MLIMKM  OOydamoIlierocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO 4ieHa Poccuiickoro o0miecTBa, mpeaCcTaBICHUEe MATEMATHUYECKUX OCHOB Pa3BUTHS
Pa3IMYHBIX CTPYKTYP, HAIIPaBJICHUS, IPOIIEAYPHI 00IIecTBa 00pa3oBaHus (BBIOOPHI, OTIPOCHI U TIP.),
YMCHUC BSaHMO,Z[GfICTBOBaTB C OMMPCACIICHHBIMA MHCTUTYTAMH B COOTBCTCTBUU C UX OCOGGHHOCTHMI/I
U Ha3HAUCHUSIMH.

IIarprornyeckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTBIO POCCUHCKOW TOCYAAPCTBEHHOW HJIEHTUYHOCTH, TOMJNCPKKONH K
nmpounuioMy u HBIHEITHEN pOCCHﬁCKOﬁ MAaTEMATUKEC, HICHHOCTHBIM OTHOIICHUEM K OOCTHUXKCHHUAM



POCCHUICKMX MaTEMaTHKOB M POCCHHCKONW MaTEMaTHYECKOW IIKOJbI, YTOOBI HMCIOJb30BaTh 3TH
JOCTHO>KCHHS B APYTHX HAYKax, TEXHOJOTHUSX, KJaccaX SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHHEM JyXOBHBIX PACXOJI0OB POCCHICKOTO Haponaa; chopMHPOBAHHOCTH MOPATLHOTO
CO3HaHMS, ITUYECKOTO MOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HayKH
U TEPPUTOPHUH YIEHOTO; OCO3HAHUEM JIMYHOTO BKJIAJIa B TIOCTPOEHUE OyayIIero.

JcTeTHYeCKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKJItOUas ICTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, pEHICHUH, pacCyKIEHUIl; B 3aBUCHUMOCTH OT MaTeMaTH4YeCKHX acHeKTOB
pa3JIMYHBIX BUIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHME:

c()OPMUPOBAHHOCTBIO METOJIOB TPUMEHEHHUS MATEeMAaTHYECKUX 3HAHUW B 3JI0POBOM H
Oe3omacHOM o0Opa3e KU3HH, OTBETCTBEHHOT'O OTHOIIICHHS K CBOEMY 3J0POBBIO (3I0pPOBOE MUTAHUE,
cOaNaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETYIspHAs TUHAMUKA aKTUBHOCTH ); DUBNYECKU C
BHJIOM, Ha 3aHATHUSAX CIIOPTUBHO-0310POBUTEIIBHON 30HOM.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM ILIEHHOCTEH TPYyHOII00US; HHTEPECOM K pPa3IMYHBbIM
chepam TpodeCCHOHATBHONW JIEATENBHOCTH, TPEKPAIICHUIO 3aHATHH MaTEMAaTHKOM U ee
NPWIOKEHUSMU, YMEHHIO JleJaThb OCO3HaHHBIM BbIOOp Oyayuieil mpodeccuun U peasn3oBbIBATH
COOCTBEHHBIC )KU3HCHHBIC TUIAHBI; TOTOBHOCTh U CIIOCOOHOCTh K MAaTEeMAaTUYECKOMY 00pa30BaHUIO H
€caM000pa30BaHUIO0 Ha BCIO JKU3HB; | OTOBHOCTh K aKTUBHOMY Pa3BUTHIO B MPAKTUYECKUX 3aJayax
MaTeMaTU4YeCKOW HaMpPaBIEHHOCTH.

JK0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBIO KYJIBTYpPbI, MOHUMAHHEM COIHAIBHBIX COLMATHHO-DKOHOMUYECKUX
MIPOLIECCOB B COCTOSTHUM MPUPOIAHON M COLMAIBHOM Cpellbl, 0OCO3HaHHWEM TJI00albHOIO XapakTepa
DKOJIOTMYECKUX TPOOJIeM; OpUEHTAIMSI Ha TPUMEHEHUE MATeMATHYECKUX 3HAHUW JUIS peIICHHUS
3alad B 0O0JIACTH OKPY’KAIOIIEH Cpebl, TUIAHUPOBAHUE TMOCIEAYIOMMX JEUCTBUH W OIlEHKAa HX
BO3MOYKHBIX ITIOCJIEACTBUH JJI1 OKPY/KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI'O MO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHUSI, COBPEMEHHBIM TMOAXOI K Ppa3BUTHIO HAYKH W
OOLIECTBEHHON MPaKTUKU, MOHUMaHHE cpepbl MAaTEMAaTUYECKON HAyKH Kak JIETKOW NeATeIbHOCTH,
JTanmbl €€ pa3BUTUA W WHHOBAIMOHHOCTU JJI PAa3BUTHUS LUBWIM3ALUU; BIAJCHUE S3BIKOM
MaTeMaTUKd M MaTeMaTH4YecKOll KyJIbTYypoW KaK MbIThe IMO3HAHUS MHpa; ['OTOBHOCTh H3ydYaThb
MPOEKTHYIO U UCCIIEI0BATENbCKYIO JIESITEIbHOCTh MHMBUIYAJIbHO U B TPYIIIIE.

METANPEIMETPHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHHS MpOTrpamMMmbl yuyeOHoOro mpenmera «MaTemaTHKa
XapaKTepU3yITCs BJIaJICHUEM YHUBEPCAJILHBIMU HO3HABAMEIbHBIMU OCliCMEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OelCMBUAMU, — VHUBEPCANbHLIMU — pe2yIsIMUSHbIMU
0elcmeusIMu.

1) Vuueepcanonvie nosnasamensusie oelicmsus, no3601410M  KOHMPOIUpPosams — 0a308vie
KOCHUMUBHbIE NPOYeccvl 00yYaouuxcs (0ceoeHue Memooo8 HNO3HAHUSA OKPYICAOWe20 Mupa;
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti) .

ba3oBrble Jornyeckue 1eHCTBHUA:

e BBIBIATH U XapaKTEPHU30BaTh OCHOBHBIE NMPU3HAKM MAaTeMaTH4YEeCKHX OOBEKTOB, MOHSATHUH,
CBSi3el  MEXIy MOHATUAMH; POPMYIUPOBATH  ONPEACICHUS  MOHATHIA; COXpaHsAEMbII
CYIIECTBEHHBIM NpPH3HAK Kiaccu(UKaluu, OCHOBaHUE Jisi OO0OOIIEHWS ¥ CpaBHEHUS,
KpUTEpUI MPOBEICHUS aHAIIN3a;



e BOCIHpPUHHMATh, (OPMYIUpPOBaTh U NPEOOpPa3OBbIBATH CYXKIEHHUSA: TMpPENB3SAThIE U
OTpULATCIIbHBIC, CIMHUYHBIC, YHACTHBIC 1 O6H_II/IG; YCJIOBHBIC;

e BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpeuYUs: B (hakrTax,
JaHHBIX, HaGHIOI[eHI/I}IX U YTBCPKIACHUAX; IIPCIJIOKUTh KPUTCPUU  IOJId  BBIABJIICHHUA
0COOEHHOCTEHN M IPOTUBOPEUHNIA,

e JCJIaTb BBIBOABLI C HUCIOJB30BAHUCM JIOTHMKHU COXPAaHCHUA, NCAYKTUBHLBIX W HMHAYKTHUBHBIX
YMO3aKJ'IIO‘l€HI/II7I, YMOSaKJ'IIOquI/Iﬁ I10 aHAJIOTHUH;

e TPOBOJUTH CAMOCTOATEIbHBIE JOKA3aTeIbCTBA MaTEeMAaTUYECKUX YTBEPKIEHUH (IIpsSMble U
IIPOTUBHEIE), BBICTPanBaTh apryMeHTalHIo, IIPUBOJIUTH HPUMEPBI U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHbBIE MHEHHUS U BBIBO/IBI;

e BBIOpaTh croco0 perieHust yueOHOM 3a1a4uul (CpaBHUBATh HECKOJIBKO BapUaHTOB PEILICHUH,

BEIOMpaTh HanOOJIee TOIXOISIINE BAPHAHTHI C YIETOM, CAMOCTOSATEIHHO BBIICTICHHBIX ).
Ba3oBrble ucciaenoBareLCKUeE AeliCTBHA:

e HCIIOJNIB30BATh BOMPOCHI KaK HMCCIIEOBATEILCKUNA HHCTPYMEHT IO3HAHUS; (DOPMYIHPOBATH
BONPOCHL, (PUKCUPOBATh MPOTHBOpEUHE, MpOOIEMy, COXpaHATH MCKOMOE U JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

e TMPOBEJCHHE CAMOCTOSITEIIbHO CIUIAHWPOBAHHOTO HKCIIEPUMEHTA, HCCIIEOBAaHHE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMAaTHUECKOTO O0OBEKTa, SIBIICHUS, IMPOIIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXAy 00BbEKTaMu, SIBICHUSIMHU, IPOLIECCAMU;

e  CaMOCTOSATENHHO (POPMYITUPOBATH OOOOIICHUS W BBIBOJBI MO PE3YJIbTaTaM IMPOBEIEHHOTO
HAOIO/IEHUs, MCCIEOBaHUs, OLIEHHWBATh JOCTOBEPHOCTh pE3yJbTAaTOB, BBIBOJAOB U
000011IEHHI;

e CIPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE MpoIlecca, a TaKXKe BBIABUHYTH OOprOYy O ero
Pa3BUTHH B HOBBIX yCIOBHSIX.

Pabora ¢ undopmaunmeii:

e BBIABIATH AePUIUT UH(DOPMAIIUHU, JTAHHBIX, HEOOXOJUMBIX JIJIsi OTBETA Ha BOIIPOC U PEIICHUS
3ajady;

e BBIOMpaTh UWHMOPMANHUIO W3  HUCTOYHUKOB  PA3IMYHBIX  THIOB, aHAIM3UPOBATH,
CUCTEeMAaTU3UpPOBaTh M  HMHTEPHPETUPOBATh HMHGOPMALMIO  pa3iuyHbX GopM U
MPEACTaBICHU;

e CTPYKTYpHpOBaTh HH(OpPMAIMIO, €€ BBICOKOE TMOJOXKEHHE B pa3IUYHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

e  OLEHUTH HAJIEKHOCTh HHPOPMAIUH 10 CAMOCTOSTENHEHO CPOPMYITHUPOBAHHBIM KPUTEPUSIM.

2) Vuusepcanvnbvie KOMMYHUKAMUBHBLIE OCliCMBUS, onpeoensom  CQHOPMUPOBAHHOCTb
COYUANBHBIX HABLIKOS 00YYAIOUWUXCAL.
Oo0menne:

e BOCHPHUHHUMATHh U (GOPMYJIUPOBATH MHEHUSI B COOTBETCTBHH C TPEOOBAHUSIMH U MHTEpecaMu
OOIIeHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX
TEKCTax, JaBaThb IOSCHEHHUS IO XOAY pelIeHHs 3aJad, KOMMEHTHUPOBATh MOJIyYEHHBIH
pe3yIbTarT;

e B XoA€ OOCYXKIEHHS 3alaloTcs BOIPOCHI MO CYIIECTBYIOUIMM OOCYXXIaeMbIM TeMawm,
npo0OiieMaM, pelraeMbIM 3a/ladaM, BBICKA3bIBAIOTCS HJIEH, OPHUEHTHPOBAHHBIE Ha ITOWCK
pELICHUIi; COMOCTABIATh CBOM MHEHHSI C MHEHUSIMU JPYTUX YYACTHUKOB JUAJIOTa, HAXOIUTh
JeTald U CXOJACTBO TO3UIIUN; B MPaBUIBHOU (dopMme (HopMynHpoBaTh pa3HOTIACHS, CBOH
BO3PaKEHUS;

e pE3yNbTaThl pPEUICHHS 3aJa4d, JSKCIEPUMEHTa, HCCIEAOBaHUS, MpoekTa; CaMOCTOSTENEHO
BbIOpaTh (JOpMY MpENCTaBICHUS C YUETOM 33/1a4 PE3EHTALNN U UHINBUYaTbHOCTH.



CoTpyaHn4ecTBO:

e TIOHMMATh W HCIOJB30BATH NMPEUMYILECTBA KOMAHIHOW M WHAWBUAYAJIbHOW PabOTHI NMpHU
pellleHNH Hay4YHBIX 3a/a4; IPUHUMATh IeIh COBMECTHOW JAEATENbHOCTH, IUIAHHUPOBAThH
OpraHu3alliI0 COBMECTHOW pabOThl, COKpalaTh BUABI padoT, TOrOBapUBaThCs, 00CYXKIATh
MIPOIIECC U Pe3ybTaT pabOThI; 0000IIATh MHEHUS HECKOJIBKUX JIFOICH;

e y4YacTBOBaTh B IPYMIOBBIX (Gopmax paboTsl (0OCYKAECHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI» U JIPYTHE); BHITOIHATH CBOIO YacTh Pa0OThI U KOOPJMHHPOBATH CBOM JICHCTBHUS C
JPYTUMH YJICHAMU KOMAaHJbI; OLIEHUTh KaueCTBO CBOET0 BKJaAa B OOIIMH TNPOIYKT IO
KPUTEPHSIM, YCTAHOBJICHHBIM KOJICKTUBHBIM B3aUMOJICHCTBUEM.

3) Vuueepcanvuvie pecynamusnsvie oeticmsus, nozgonaowue  YApAeiamb — CMbICIO8LIMU

VCMAHOBKAMU U HCUSHEHHBIMU HABLIKAMU TUYHOCMU .

Camoopranmn3anus:

COCTaBHTH IUIAaH, AJITOPUTM PEIICHUS 3a/1a4H, BBIOPATh CIIOCO0 PEIICHHS ¢ YIETOM peabHBIX
PECYPCOB M €CTECTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI
petieHuit ¢ ya€ToM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb:

e BJAJICTh HABBIKAMH ITO3HABATEIBHON pe(ICKCHH KaK OCO3HAHUS MPOUCXOSIINX NICHCTBUN U
MBICIIUTENIBHBIX ~ TMPOLECCOB, WX  PE3YJIbTaTOB; BIaJETh METOAAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOIIECCa U TOJTYYCHUS Pe3yJIbTaTOB PEHICHUST MATEMaTHUECKOW 33/1auu;

e TPEIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPH BOSHUKHOBEHHHU MIPOOJIEM, BHECTH
KOPPEKTHBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAHHBIX, OOHAPYKEHHBIX
OIIMOOK, BBISIBICHHBIX MOTPEOHOCTEH;

e OIICHUTh COOTBETCTBHE PE3yJbTaTa IEIU W YCIOBUSAM, OOBSICHUTH MPUYMHBI TOCTHIKCHUS
WIA HEJOCTHKEHHUS pe3ylIbTaTOB JEATEIbHOCTH, COBEPIIMTH OIIMOKY, JaTh OLEHKY
MpUOOPETEHHOMY OIIBITY.

INNPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPUU U CICICTBHS U3 HUX MPH ONPEIACICHHH T€OMETPUICCKIX
3a1ad4.

OnepupoBaTh MOHITUSMU: TAPAILICTHLHOCTh U 000CHOBAHHOCTD MPSMBIX H IIIOCKOCTEH.

KrnaccudunupoBars B3anMHOE pacroioKeHUE OTHOCUTENLHO U MJIOCKOCTEHN B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMU: IBYTPAHHBIA YTOJ, TPAaHH JBYIPAaHHOTO yIiia, peOdpo JABYTPaHHOTO
yIJIa; TMHEHHBIN Yrojl ABYTPAHHOIO yIja; IpafyCcHas Mepa IBYIPAHHOIO YIJIA.

OnepupoBaTh TOHSATHSIMU: MHOTOTPAHHUK, OKPYIJIBIA ¥ HEBBINYKIBIH MHOTOTPaHHUK,
9JICMCHTBI MHOT'OI'PaHHUKA, HpaBHHBHBIﬁ MHOT'OI'paHHUK.

Pacrio3HaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHHMKOB (IMIMpamMHIa; MPU3Ma, MPSIMOYTOIbHBIN
napaienenurnen, Kyo).

Knaccudumupyiite MHOTOTpaHHUKH, BEIOMpPAst OCHOBAHUS TSl KiTacCH(UKAIMK (BBITYKIIbIE U
HCBBIITYKJIBIC MHOTI'OIPpAaHHUKHW, IIPABUJIbHBIC MHOTOI'PAHHHUKH, MNPSAMBIC W HAKJIOHHBIC IIPU3MBI,
napauieIeTUuIe bl ).

OHepI/IpOBaTB MOHATHUAMU: CCKYyIasd MJIOCKOCTb, CCUCHUC MHOI'OIPAaHHUKOB.

OOBSACHATH MPUHIIUTIBI TIOCTPOCHHUS CEUSHHH, UCTIONB3YS METOI HAaOIOICHUSI.

CTpOI/ITB CCUCHUC MHOT'OTPAHHHUKOB METOAOM CJICAOBAHUSA, BBIIIOJIHATH (BBIHOCHBIC) IIJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUJI CBEPXY, COOKY, TOPU30HTAIIBHO.



Pemrate 3aaun 1o HaXOXIEHUIO T€OMETPUUECKUX BEJIMYMH MO 00paslaM WIN alroOpuTMaM,
IPUMEHSISI TPAAUIIMOHHBIE aHATMTUYECKNUE METO/IbI IPU IOCTAHOBKE CTAaHAAPTHBIX MAaTEMATUYECKUX
3aJa4 10 BBIYMCIEHUIO PACCTOSIHUM MEXAY ABYMs TOYKAMM, OT TOYEK IO IPSIMBIX, OT TOYEK [0
IUIOCKOCTH, MEXAY CKPEIMBAHUAMU YMEHbBILIAIOTCS OTKIOHEHUS.

Pemiate 3aaun o HaXOXIEHUIO T'€OMETPUUECKUX BEJIMYMH MO 00paslaM WIN alroOpuTMaM,
IPUMEHSISI TPAAUIIMOHHBIE aHATUTUUECKHUE METO/IbI IPU TOCTAHOBKE CTAHAAPTHBIX MAaTEMATUUECKUX
3a[a4 10 BBIYMCIICHUIO YIVIOB MEXAY CKPEHUIMBAaHUAMU, MEXIY IPAMBIMU U INIOCKOCTHBIMH, MEXKIY
IUIOCKOCTSIMH, IBYTPAaHHBIMU yTJIAMH.

Bbruncnate 00beMbl M IIIOIIAAM TOBEPXHOCTH MHOTOTPAHHUKOB (MPHU3MBI, MUPAMHJIbI) C
npUMeHeHHEM (OPMYIIbl; COXPAaHUTh COOTHOILIEHHE MEXIY IUIOIAIAsIMHU MOBEPXHOCTH, 00bEeMaMH
TaKHX MHOTOTPAHHHUKOB.

OnepupoBaTb MOHATHSAMHM: CHMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCb U IUIOCKOCTb
CUMMETPHHU; UEHTP, OChb U INIOCKOCTh CHMMETPUH (PUTYpBI.

W3BnekaTth, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(POPMAILUIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (pUrypax, npecTaBIeHHbIX HA YEPTEXKaX U PUCYHKAX.

[IpumensTy reomerpuueckue  (akThl AN pelICHHs  CTEPEOMETPUYECKHX  3ajad,
IPOTHO3UPYIOIUX HECKOJIBKO 11ar0B PEILICHMs, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

[IpumeHsaTh mnpocTellMe MpPOrpaMMHBIE CpPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU COOJIIOJICHUH CTEPEOMETPUYECKHX 3a/1ad.

[IpuBecTn npuMepsl MaTeMaTHYECKHX 3aKOHOMEPHOCTEN B NMPHUPOAE M KU3HM, PAcIO3HaTh
JIOTIOTHUTEIIbHBIE 3aKOHOMEPHOCTH B HCKYCCTBE.

[IpumMeHUTH MMOJIydYE€HHBbIE 3HAHMSI Ha MpPUMEpE: MPOAHAIU3UPOBATH PEAJbHBIE CUTYallUd U
IPUMEHHUTDh N3YYEHHBbIE MIOHATHS B IIPOLIECCE TOUCKA PELICHUs MaTEMaTH4eCKU COPMYITMPOBAHHON
po0JIEMBI, CMOJIEIMPOBATh PEAIbHBIE HA S3bIKE pacyera CHUTyalud, MOCTPOUTHb IOCTPOCHHBIE
MOJIEJIN C MCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHATHH M BBIBOJOB, 00paboTarh anreOpsl; Pemars
IIPAKTUYECKHE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM I€OMETPUUECKUX BEIUYUH .

11 KUIIACC

OnepupoBatb MOHSTHSIMH: KpyrJias MOBEPXHOCTb, oOpazyromiue KPYTIyIo
TIOBEPXHOCTh; IIMJIMH/IP; KOHUYECKass TOBEPXHOCTh, OOpa3yIoIIMe KOHUYECKYI ITOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

PacnioznaBats Tena renedona (uauHAP, KOHYC, cdepa u map).

OOBACHUTH CIOCOOBI TOTYYESHHUS Tell.

KnaccudumupoBats B3auMHOE pactiosiokeHHe chephl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMH: IIIAPOBON CETMEHT, OMOPHBIN CETMEHT, CETMEHT BBICOTHI; IIIAPOBOMA
CJIOH, OTIOpa IapOBOTO CJIOS, BRICOTA IIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Boruncnsate 00beMbI U KBaIpaTHBIC TOBEPXHOCTHU TENl MHTEIUIEKTYalla, TEOMETPUIECKHE TeTia C
npuMeHeHueM (popMyIIbL.

OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy M ONMUCAHHBIA BOKPYT
cdepsr; chepa, 3anMcaHHas B MHOTOTPAHHUKE WM TEJIe WHTEIUICKTA.

BeI4rcnsaTh COOTHOILIEHUE MEXKY TUIOIIAIIMU TOBEPXHOCTEH M 00beMaMH TEJI.

N300pakaTh wu3ydaemble GUTYpHI OT PYK H C TNPUMEHEHHEM TIPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB.

BhITTOTHATE (BBIHOCHBIC) TIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpXY, CBEPXY, CHU3Y; MOCTPOUTH pa3zeln Tejl.

W3BnekaTh, WHTEPIPETUPOBATh M IMPEOOpa3oBBIBATh HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKuX (GUTypax, MPeCTaBICHHBIX HA YePTEkKaX U PUCYHKAX.

OnepupoBaTh BEKTOPOM IOHSTHS B TIPOCTPAHCTBE.



Bb1 BbInONHsAETE NENUCTBUS CIIOKEHHUS BEKTOPOB, BBIYUTBHIBAHUS BEKTOPOB W YMHOXKEHHUS
BEKTOPOB Ha YMCIIa, 0OBACHSSA, KAKUM 00pa3oM OHU JEHCTBYIOT.

[TpuMmeHsTh paBUIIO Napasuieenunesa.

OnepupoBaTh TMOHATUSAMHU: JEKapTOBbIE KOOPJAMHATBI B IIPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, pPAaBHOIIPaBUE BEKTOPOB, KOOPAMHATHI BEKTOPOB, MEXIY BEKTOpaMH, CKaJIIpHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIUIAHAPHBIE KOHTYPHI.

Haxoaute cTpyKTypy BEKTOPOB U pUCYWTE BEKTOPHBIE YKCIIAa MEXKIY BEKTOPAMHU, CKAISIPHBIM
IIPOU3BEIECHUEM, PACKIIAAbIBAliTE BEKTOP 110 HECKOJIBKUM HEKOJJIMHEAPHBIM BEKTOpaM.

3agaBaTh MJIOCKOCTh YPaBHEHUH B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensTe  reomerpuueckue  (akThl AN pelICHHs  CTEPEOMETPUYECKHX  3ajad,
MPOTHO3UPYIOIIUX HECKOJBKO IIaroB PEIIeHHUs, €CIIU YCIOBUS IPUMEHEHUs 3aJJaHbl B IBHOH (opMe.

Pemate mpocreiilye reoMeTpudYecKUE 3aJadd Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTo/1a.

Pemare 3amaun 1o J0OKa3aTENbCTBY MaTEMaTHYECKMX B3aMMOCBSI3€H M HAXOXACHHUIO
FeOMETPUUECKOM BEMYMHBI IO 00pa3laM Wiu aJropuT™Mam, npuMeHss 3¢ (GeKTUBHbIE METOAbI MPU
BBITNIOJIHEHUH CTaHAAPTHBIX MaTEMaTUYECKUX 3a/1ad.

[IpumensTh mpocTeiilie MNpPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU COOJIIOJIEHUHN CTEPEOMETPUUECKUX 3aau.

[TpuBecTu mpuMepbl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U KU3HH, PACIO3HAThH
JIOTIOTHUTEIIbHBIE 3aKOHOMEPHOCTH B HCKYCCTBE.

[IpyMeHUTh TONydYEHHBIE 3HAHUS HA MpPUMEpE: MPOaHATU3UPOBATh peajbHbIE CUTYallUu U
NPUMEHHUTH W3YYEHHBIE TIOHSATHS B MPOLIECCE MOUCKA PELICHU MaTeMaTH4eCKU C(OPMYITHMPOBAHHOM
npo0JIeMbl, CMOJIETMPOBATh pEAJbHbIE Ha S3bIKE pacyeTra CHUTyallid, MOCTPOUTHh MOCTPOCHHBIE
MOJIENIM C MCIIOJIb30BaHHUEM T'€OMETPHUYECKUX TMOHATHA M BBIBOJOB, 00paboTarh anreOpsl; Pemars
MPAKTUYECKHE 3a/1a4M, CBA3aHHbIC C HAXOKIEHUEM I€OMETPUYECKUX BEIHUUH.

TemaTnueckoe mannposanme 10 kiaace

KoanyecTBo yacoB
Haumenosanue Somt JyeKTpoHHbIe (LM pPOBbLIE)
pp | PAACIOB HTEM e e 00 a3OII)BaTeJ1bHIie E:c ChlI
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pador | padoThI
bl
B .
BEACHHC B 10 1 https://resh.edu.ru/subject/17/11/
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TIOCKOCTEMN
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MHororpaHHUKU 11 1 https://resh.edu.ru/subject/17/11/
OOBEMb! 9 1 http://fcior.edu.ru/
MHOTOTPaHHHKOB
Hosroperne: cedeHs, 4 1 http://fcior.edu.ru/
PacCCTOSIHUS U YTJIBI

OBHIEE KOJIMYECTBO 68 - 0

YACOB I10 ITPOTPAMME

TemaTuueckoe miianuponanue 11 kiace

Koan4yecTBo 4acoB

HaumeHoBaHue Konr
Ne poJib IpakTuyec | JJIEKTPOHHBIE (HH(PPOBLIE)
pm | PAACIOB HTEM Bcero | HbIe KHe o0pa3oBaTe/bHbIE PeCypChl
MPOrpaMMblI
pador | padoTshI
bl
Tea Bpare 12 1 https://resh.edu.ru/subject/lesson/63
ia Bpateni 00/start/22490/
O6bEMEL el 5 1 https://resh.edu.ru/subject/lesson/40

46/start/23207/

BekTopsl 1 KOOpAUHATHI

10 2 http://fcior.edu.ru/
B IIPOCTPAHCTBE
[ToBTOpEHME,
000011IeHHE, 7 1 http://fcior.edu.ru/
cucTeMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO 34 5 0
YACOB I10 ITPOTPAMME
IToypounoe niianuposanue reomerpusi 10 kiaace
Jlara
N KonunyectBo U3y4eH
[
. 4acoB usi
w/n Tema ypoka
Bcero Kp
OCHOBHBIE TTOHATHUSA CTCPCOMCTPUU: TOUKA, ITpAMad, IMIOCKOCTD,
npoctpancTBO. [IpaBuia n300pakeHnst Ha PUCYHKAX: U300PaKESHHS 1
TJIOCKOCTEH, MapallJIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka




[lonasTus: MEPECCKAIIMECS IINIOCKOCTH, IEPECCKAIOIIUECCA ITPpAMasd U

2 1
IIJIOCKOCTh

3 ITonsTHS: MEepeceKaroLuecs MIOCKOCTH, IEPECEKAIOIINECS IpsIMast U 1
IIJIOCKOCTh

4 Bxoanast kKOHTpOJIbHAsA padoTa 1

5 3HAaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHue MHOTOTPAaHHUKOB Ha 1
PUCYHKaX, Ha IPOEKIIMOHHBIX YepTekKax

6 HauanpHbie cBeeHus 0 KyOe U mupamuie, X pa3BEPTKU U 1
Mozenu. CeueHuss MHOTOTPaHHUKOB

7 HauanbHble cBefieHHs 0 KyOe U mUpaMuJie, UX pa3BEPTKU U 1
Mozesnd. CedeHns MHOTOTPaHHHUKOB

3 [TonsiTie 06 akCHOMaTUYECKOM ITOCTPOCHUU CTEPEOMETPHUU: 1
aAKCHOMBI CTEPEOMETPUU U CIAEACTBHS U3 HUX

9 [TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPHUU U CJIEJICTBHS U3 HUX

10 [TonsTre 06 akCHOMaTUYECKOM TOCTPOCHUU CTEPEOMETPHUU: 1
aAKCHOMBI CTEPEOMETPUU U CIAEACTBHS U3 HUX

11 B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: 1
MIEPECEKAIOIIMECS], TAPAJUIEIIbHBIE U CKPEUIIUBAIOIIHECS NPSIMbIE
[TapamienpHOCTh NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:

12 IapajuleNbHbIE MIPSMBIE B IPOCTPAHCTBE; MApPAJIEIbHOCT TPEX 1
MPSIMBIX

13 [TapamienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: 1
[TapajuteIbHOCTH IPSIMOM U INIOCKOCTH

14 VYTriael ¢ COHaNpaBiIEHHBIMA CTOPOHAMM 1

15 Yron Mmexay NpsMbIMU B IPOCTPAHCTBE 1

16 Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE 1

17 [TapayienbHOCTB IJIOCKOCTEHN: ITapajuIeIbHbIE IUIOCKOCTH 1

18 CaoiicTBa mapajuieNIbHbIX TIOCKOCTEM 1

19 [Ipocreiinme npocTpaHCTBEHHBIE PUTYPHI Ha MIIOCKOCTH: TETPAdIP, 1
KyO, mapayienenumne;y

20 [Toctpoenue ceuenunit 1

21 ITocTpoenue ceueHni 1

2 KonTpoabHas padora Ne 1 mo teme "IlpsiMble U JIOCKOCTH B 1
npocrpancrse. [lapajiebHOCTh NPAMBIX U IJIOCKOCTER"

23 [lepnieHIUKYISIPHOCTD NPSAMON U IJIOCKOCTH: NEPIEHANKYIISIPHBIE 1
MPsIMBIE B IPOCTPAHCTBE

24 [Ipsmbie napaisienbHble U NEPHEHIUKYISIPHBIE K TIIOCKOCTH 1

25 IIpsiMble napaiiesbHbIe U NEPIEHIUKYIISIPHBIE K ITIOCKOCTH 1

26 [Ipu3Hak nepneHIUKYJISIPHOCTH MPSMON U TNIOCKOCTH 1




27 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U INIOCKOCTH 1

28 Teopema o mpsMOil NEPIEHIUKYISIPHOMN MIOCKOCTH 1

29 TeopeMa 0 npsIMON NEPIIEHAUKYIIAPHON INIOCKOCTH 1

30 IIpoMe:xxyTOYHASI KOHTPOJIbHASA padoTa 1

31 IlepnieHIUKYNSIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, 1
paccTosiHue OT IPSIMOM 710 IIIOCKOCTH

1 [lepnenuKynsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH /10 IIJIOCKOCTH, 1
paccTostHuE OT MPSIMOM A0 MIOCKOCTH

3 IlepnieHIUKYNSIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, 1
paccTosiHue OT IPSIMOM 710 IIIOCKOCTH

34 IlepnieHIUKYNSIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, 1
paccTosiHue OT IPSIMOM 710 IIIOCKOCTH

35 VYTl B IPOCTPAHCTBE: YIoJI MEXAY MPSAMOUN M TIIIOCKOCTHIO 1

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPAaHHOTO yria 1

37 BYIPaHHBINA yTOMd, IMHEWHBIA YToJI IBYTPaHHOIO yriia 1

5

33 [lepneHquKyIAPHOCTD IJIOCKOCTEN: NPU3HAK MEPIICHIUKYISIPHOCTH 1
JIBYX TIJIOCKOCTEH

39 [lepneHauKyISIPHOCTD JIOCKOCTEN: MPU3HAK NEPIICHIUKYISIPHOCTH 1
JIBYX TIJIOCKOCTEH

40 IlepneHIUKYISIPHOCTD MJIOCKOCTEN: TPU3HAK NEPIIEHIUKYIIPHOCTH 1
JIBYX TIJIOCKOCTEU

41 Teopema o TpEX MepHEeHIUKYIApax 1

42 Teopema o Tpéx nepneHAUKYIAPax 1

43 Teopema o TpEX NepHeHIUKYIApax 1
KonTtpoabsnas pa6ora Ne 2 no remam "IlepneHauKyJasipHOCTh

44 NPSIMBIX U ITI0CKOCTel" 1 " YIibl MexK1y NPSIMBIMHU H 1
mockocTsamMu'"'
[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA,

45 BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA 1
MHOI'OTPaHHUKA

46 IIpu3Mma:n-yrosnbHas Ipu3Ma; 'paHu ¥ OCHOBaHUS NPU3MBI; TIpAMas U 1
HAKJIOHHAS TPU3MBbI; OOKOBasi U MOJIHASL TOBEPXHOCTh MPU3MBI

47 [Tapannenenunen, NpsMOYTOJIbHBIN NapaJIEJICIUIE] U €r0 CBOMCTBA 1
[Mupamua:n-yrojibHast nMpaMuia, TPaHU U OCHOBAHUE MTUPAMU/IBL,

OKOBasi U MOJIHAs TOBEPXHOCTh TMPAMM/IbI; IPABUJIbHAS U

48 0 ; 1
ycedy€HHas nupamuia
[IpaBusbHBIE MHOTOTPAaHHUKU: TTIOHSATUE TPABUIBLHOTO

49 MHOT'OTPaHHUKA; MPaBUIbHAS MPU3Ma U NPaBWIbHAS TUPAMU/IA; 1

NpaBUJIbHAS TPEYroJbHAas MUpaMUIa U PAaBUIIBHBIA TETpa’ip; KyO




[IpencraBienue o MpaBUIbLHBIX MHOTOTPAHHUKAX: OKTAd/Ip,

50 1
NOJEKa’Ap U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOUKH,
51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI CAMMETPUH B TUpaMUax, 1
napajuieNienune ax, MpaBuiIbHBIX MHOTOTPaHHUKAX
52 Brruncnenue 37eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHalu, yIiibl 1
[Tnomaas 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSMON
53 MPU3MBI, IIOIIA b OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH 1
IIPSAIMOM IIPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH M IIOBEPXHOCTH MPABHIIBHON
54 MUPaMUJIbI, TEOPEMa O TUIOIMIAIN OOKOBOM MOBEPXHOCTH YCEUEHHOM 1
TUPAMMUIbI
55 KounrpoJsbHnas padora Ne 3 mo reme ""MHororpanHHuku' 1
56 [Tonsarue 06 06BEMe 1
57 O06BEM TUpaMuIbI 1
58 OO0BEM TUpaMHUTBI 1
59 O06BEM TUpaMuIbI 1
60 O06BEM TUpaMuIbI 1
61 O0BEM pU3MBI 1
62 O06BEM IPU3MBI 1
63 O0BEM pu3MBI 1
64 KonTpoabHnas padora Ne 4 mo reme "O0bEMbI MHOTOTPAHHUKOB'' 1
65 IToBTOpenue, o0o0IIeHNE cucTemMaTu3anus 3HaHuid. [loctpoenue 1
CEYCHUI B MHOTOI'PAaHHUKE
[ToBTOpeHue, 0000IIeHNEe CUCTEMATH3AINS 3HaHUH. Beraucienue
66 PaCcCTOSAHUMN: MEXIY JABYMSI TOUKAMHU, OT TOYKHU JI0 TPSIMOM, OT TOUKH 1
710 TUIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS MTPSIMBIMU
67 IIpomexyTouHasi HTOroBasi aTrecTanus 1
[ToBTOpeHme, 0000IIeHNE CUCTEMATH3AIINS 3HAHUA. BeraucieHnue 1
68 YIJIOB: MEKIY CKPEILIMBAOLIUMUCS MPSAMBIMH, MEXY NPSMOM U
IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB MEXY MJIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHoypounoe niianupoBanue reomerpusi 11 kiaacc

Jara
N KosaunvecTBo U3Y4YeH
(1]
- TeMma vpoka 4yacoB us
n/n P
Bcero Kp
1 Cdepa u map: HeHTp, paanyc, IuaMeTp; IIoHIa/lb MOBEPXHOCTU 1
cepsl
2 Bsaumnoe pacnionoxenne chepsl U TUIOCKOCTH; KacaTeabHast 1
TJIOCKOCTH K cepe; miomaasb chepsl
3 N3ob6paxenue chepsl, mapa Ha muockoctu. CedeHus mapa 1
4 [{unuuapudeckas MTOBEPXHOCTh, 00pa3yole HUIMHIPUIECKON 1
MTOBEPXHOCTHU, OCh IWJIMHIPHUUECKON TOBEPXHOCTH
5 HunmuHap: ocHOBaHMS 1 OOKOBast MIOBEPXHOCTh, 00pa3yroIiasi U OCh; 1
11011a/1b OOKOBOM M MOJIHON OBEPXHOCTH
6 Bxoanasi KOHTpO/IbHAsA padoTa 1 1
7 Konunyeckas noBepXxHOCTh, 00pa3yroniye KOHMYECKOH MOBEPXHOCTH, 1
OCh 1 BepIIMHA KOHNYECKOH TOBEPXHOCTH
] Konyc: ocHOBaHME U BepiInHa, 00pa3yromias U OCh; TUIOMIA b 1
OOKOBOW M MOJHOM MOBEPXHOCTH
9 VY ceu€HHbIN KOHYC: 00pa3yroNIie U BHICOTA; OCHOBAHUS U OOKOBas 1
MIOBEPXHOCTh
N300pakenne koHyca Ha tiockocTu. Pa3BépTka konyca. CeueHust
10 KOHYca (TUIOCKOCTbIO, MapalIeIbHOH OCHOBAHUIO, U MJIOCKOCTHIO, 1
IIPOXOSIEH Yepe3 BEPLINHY)
11 KomOuHanus ten BpaleHus 1 MHOTOTPaHHUKOB 1
12 MHororpaHHuK, OMCaHHBIA 0KOJI0 cephl; chepa, BIUCAHHAS B 1
MHOTOTPAaHHHK WJIX B TEJIO BPAICHUS
13 IIpoMe:xxyTOUYHASI KOHTPOJIbHAS PadoTa 1 1
14 [Tonsitre 06 o6beMe. OCHOBHBIE CBOHCTBA 00BEMOB TE. 1
O0BEM IUIIHH]IPA, KOHYCA
15 O06BEM mapa u rwiomazas chepsbl 1
16 [Tono6usle Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKY MIOMIAASIMU 1
MMOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEIT
17 KonTtpoabHnas pa6ora no remam Ne 1 "Tesa Bpamenus' u 1 1
"O0bembI Tea"
18 BekTop Ha mII0CKOCTH U B IPOCTPAHCTBE 1
19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1
20 YMHOKEHUE BEKTOpa Ha YUCIIO 1




71 Pa3noxxeHue BekTopa 1o TpéM HEKOMITJIaHAPHBIM 1
Bektopam. [IpaBuio napamienenunena

2 Pemenue 3agay, cBA3aHHBIX C TPUMEHEHUEM MIPABUII ICUCTBHM C 1
BEKTOpaMH

23 [IpsimoyronbHas cucteMa KOOpAMHAT B IpocTpancTBe. KoopanHatel 1
BekTopa. IIpocrelimue 3a1a4u B KOOpAMHATAX

24 VYron mexay Bekropamu. CKaJlsipHOE IPOU3BEACHUE BEKTOPOB 1

25 Brruncienune yrioB Mexay NpSAMbIMHU U TJIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBII METO]T IIPU PEIICHUN T€OMETPUUYECKUX 1
3aja4y

27 KonTposbHas padora Ne 2 no teme ""BeKTopbl 1 KOOPAMHATHI B 1 1
npocrpancrse'

8 [ToBTOpenue, 00o0IIeHNE U cUcTeMaTH3alus 3HaHu. OCHOBHBIE 1
burypsl, pakThl, TEOPEMBI Kypca MJIAHUMETPUHU

29 [ToBTOpeHmEe, 0000IIEHNEe U cucTeMaTH3aus 3HaHui. OCHOBHBIC 1
¢burypsl, GhakThl, TEOpEMBbI Kypca IJIAHUMETPUU

30 [ToBTOpeHmEe, 06001IEHNE U cUCTEMAaTH3aIMsl 3HAHUN. 3a1a9n 1
TUIAHUMETPUU M METOJIbI UX PEIeHUS

31 [ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AINS 3HAHUH. 3a1a4n 1
IUTAHUMETPUHU U METO/IbI UX PEIEHUS

32 [ToBTOpenue, 06061IeHne U cucTemaTh3anus 3HaHuil. OCHOBHBIE 1
¢burypsl, hakThl, TEOPEMBI Kypca CTEPEOMETPHH

33 HTorosasi kKoHTpoOJIbHAsI padoTa 1 1

34 [ToBTOpEeHME, 0000IIEHNE ¥ CUCTEMATH3AIUs 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 5 0

YYEBHO-METO/JIUYECKOE OBECIIEYEHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

I'eomerpus. 10-11 kmaccrl.: yue0. aiis 00meoOpa3oBaT. OopraHu3anui : 6a30BbIH W yriayOJaeHHBII
ypoBensb / JI.C. AtanacsH, B.®. byry3os, C.b. Konomies u ap. — M.: IIpocsemenue, 2020.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

I'eometpus MeTonuueckue pekoMmeHaanmu Kk yaeouuky JI. C. Atanacsna, B. @. byry3oga, C. b. Kagomrera
u ap. Mocksa «IIpocsemenney 2023




HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://fcior.edu.ru/

Poccuiickuii moptan oTKpeITOro oopa3osanus http://www.openet.edu.ru/

®denepanbHBI HHCTUTYT MEIarorTHYecKuX n3mMepenuit http:// www.fipi.ru/

[MopTan napopmManmoHHOM noaAep Xk EAMHOT0 rocy1apcTBEHHOTO

sKk3ameHa http://www.ege.edu.ru/

MOCKOBCKHUH IIEHTP HENPEPHIBHOI'O MAaTEMaTHUECKOT0 00pa3oBaHus
http://www.mccme.ru/

Cetb TBOpuecKkuX yunurtesneil. CooOIecTBO yunTenei MaTeMaTHK!
http://www.it-n.ru/communities.aspx?cat no=4510&tmpl=com

OTxperThIil Kitace. CoobmecTBo «Mup matemMatukun» http://www.openclass.ru/node/2367
["azera «Marematuka» M3narensckoro noma «IlepBoe centsOpsi» http://1september.ru/



http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.vidod.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNGjgS8yIg_oRFbDsLn-rNGEYpx6mw
http://www.google.com/url?q=http%3A%2F%2Fwww.vidod.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNGjgS8yIg_oRFbDsLn-rNGEYpx6mw
http://www.google.com/url?q=http%3A%2F%2Fwww.mccme.ru%2F&sa=D&sntz=1&usg=AFQjCNFpAO-WZ-ijyVRd9wvKD5J_Wk0ihw
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