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INIOACHUTEJIBHASA 3AIITMCKA

Pabouas mporpamMma yue6Horo kypca «I'eomeTpusi» 6a30BOro YpoBHsI [/isi 00yUaroImuxcst
10 —11 knaccoB pa3paboraHa Ha ocHoBe DeiepasbHOTO TOCY/JaPCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa cpeaHero o6Iero oOpa3oBaHus, C YUéTOM COBPEMEHHBIX MHPOBLIX TpebOBaHUM,
TIPE/IBSB/ISIEMBIX K MaTeMaTHUeCKOMY 00pa30BaHUWIO, U TPAJMLIMK POCCHICKOTO 00pa3oBaHUS.
Peanu3zanysi  mporpaMMbl  0DecrieudMBaeT — OB/IQfIeHHWE  K/IIOUEBBIMM  KOMITETEHIIUAMH,
COCTaBJISIOIIMMH OCHOBY JIJI1 CaMOPA3BUTHS UM HEMPEPHIBHOIO 00pa30BaHMsl, II€JIOCTHOCTh
00IIIeKy/IbTYPHOT'0, INYHOCTHOT'O U TI03HABATe/bHOTO PA3BUTHS IMYHOCTUA 00YyUarOIIUXCSl.

OE/IN N3YYEHNA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TeOMETPHM Ha ypOBHE CpefiHero o0iero obpa3oBaHMs
00yc/ioB/ieHa TIPAaKTUYECKOW 3HAYMMOCTBEO) METarnpeJIMETHBIX W TPeJMETHBIX pe3y/IbTaToB
00yueHUs] TeOMETPUMU B HAIpaBJeHUM JIMYHOCTHOTO Pa3BUTHSI 00ydaromuxcsi, GopMHpOBaHHUS
(bYHKI[MOHAIbHOM MaTeMaTU4eCKOW TPAMOTHOCTH, W3YYeHUs APYrMX Y4eOHBIX [JUCLIUTUIUH.
Pa3Butre y 0O0yuarOUMXCs TPaBUIBHBIX TIPECTAaBJIEHHUH O CYIHOCTH W TIPOMCXOXKAEHUH
reOMeTPUUeCKUX abCTpakI[vii, COOTHOIIIEHUHM PeabHOTO U WZIeaNbHOr0, XapaKTepe OTPaKEeHUsI
MaTeMaTHUeCKOW HayKOH sIBJIeHHH U MPOLIeCCOB PeajibHOr0 MHPAa, MecTe reOMeTpUr B CUCTEMe
HayK ¥ POJIM MaTeMaTHueCcKoro MOJeIMpPOBaHWs B HAyYHOM TI03HAHUM W B TIPAKTHUKe
crocobcTByeT (OPMHUPOBAHMIO HAYYHOTO MHDPOBO33DEHHSI YYallMXCs, a TakKke KauecTB
MBIIIIJIEHUs], HeOOXOAUMBIX [IJIsl a[JaNTallud B COBDEMEHHOM 0O0IIieCTBe.

TeomeTpusi sIB/IsieTCSI OAHUM M3 0a30BbIX TPEJIMETOB HAa ypPOBHE CpegHero oOIiero
oOpa3oBaHusl, TaK KakK 00ecrieurMBaeT BO3MOXKHOCTh M3YUeHUS KaK JUCLUIUIMH eCTeCTBEHHO-
Hay4YHOU HarpaB/IeHHOCTH, TaK ¥ TYMaHUTapHOM.

Jlornueckoe MbliivieHWe, (HOpMUPyeMoe TpPU W3YyYeHHH OOYUarOIMMUCS TMOHSATHHHBIX
OCHOB TEOMETPUM M TIOCTPOEHUM LETIOUKH JIOTMUECKUX YTBEP)KAEHWA B X0/l pelleHus
reOMeTPUUeCKUX 337la4y, yMeHWe BBIJBUraTb W OINPOBEpraTb TMIIOTe3bl HEIOCPeCTBEHHO
WCIIO/TB3YIOTCS TIPU PEIIeHWU 3aJau eCTeCTBEHHO-HAayuHOTO IMK/Ia, B YaCTHOCTH M3 Kypca
(busuKy.

YMeHHe OpUEeHTHPOBaTbCsA B TPOCTPAHCTBE HWIPaeT CYIIECTBEHHYIO pOJib BO BCEX
00/1acTAX AeATeNbHOCTH uesioBeka. OpHeHTAlMsl ue/ioBeKa BO BPEMEHH U TPOCTPAHCTBE —
HeoOXOoZMMOe YC/IOBHE €ero COLMaIbHOTO ObITHS, (pOpMa OTPa)KeHHSI OKPY’KaroIero MHpa,
YyC/IOBHE  YCIEIIHOTO TO3HAHUSI W aKTUBHOTO TMpeoOpa3oBaHMst  /1€MCTBUTEIbHOCTH.
OmnepupoBaHye TPOCTPAaHCTBEHHBIMU 00pa3aMu 00beJHSIeT pa3Hble BUAbI YUeOHOU U TPY/JOBOM
JiesITe/IbHOCTH, SIBJISIETCS OJHUM M3 MPO(eCCHOHATLHO Ba)KHBIX KayecTB, MO3TOMY akKTyasbHa
3aziaya (hopMHUPOBaHUs Yy 00YYAIOIIUXCs TIPOCTPAHCTBEHHOTO MBIIIEHNS] KaK Pa3HOBUAHOCTH
00pa3HOTO MBIIIIEHUSI — CYILIEeCTBEHHOTO0 KOMIIOHEHTa B TOATOTOBKE K MPAaKTHUECKOH
JieITeIbHOCTU TI0 MHOTHM HarlpaB/IeHUsIM.

Llesib 0CBOEHMsI TPOrpaMMbl yueOHOTo Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE 00yUeHHUsI
— o0meoOpa3oBareslbHOe U OOIIEKY/IBTYPHOE pa3BUTHe OOyuarommxcs uepe3 obecrieueHue
BO3MOXKHOCTH TIPHOOpETeHUsI U HCI0/Ib30BAHUS CUCTEMATHUECKUX TeOMEeTPUUECKUX 3HAHWUN U
JeUCTBUH, CITelM(PUIHBIX TeOMETPUU, BO3MOXKHOCTH YCITIEIITHOTO TIPO/I0/KeHNsT 00pa30BaHUsI 10
CeLMaIbHOCTSIM, He CBSI3aHHBIM C MPUKJIaHBIM UCTI0/Ib30BaHHEM IeOMeTpPHH.

[MporpamMma 1Mo reoMeTpMH Ha 0a30BOM YPOBHe TMpeJHa3HaueHa /i OOyJaroluXCst
CpefiHell IIKOJbI, He WCIBITBIBABIINX 3HAYUTE/BHBIX 3aTPy/JHEHHH HAa YpPOBHE OCHOBHOT'O



obujero obpasoBanus. Takum obpa3om, obyuaroiecsi Ha 6a30BOM ypOBHE [O/DKHBI OCBOMTH
o01ye MaTeMaTUUeCKre yMeHUsl, CBsi3aHHbIe CO crielli(MKOil reoMeTpyur U HeobXoauMble /st
)KW3HU B COBPeMeHHOM 001jecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YUUTh T€OMETPHIO
6osiee riyboKo, ecyiu B AasbHelllleM BO3HUKHET He0OX0JUMOCTh B T€OMeTPUUECKUX 3HAHUSX B
rpodecCcUoHa/IbHOM JiesiTeTbHOCTHU.

JocTwkeHue 116/ OCBOEHUS TTPOrpaMMbl 00eCrieurBaeTCs pellieHheM COOTBeTCTBYIOIINX
3agau. [IpropuTeTHBIMU 3aZlauaMH OCBOeHHs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJIaccax SIBJISTFOTCSL:

e (opMupoBaHUe TIpe/iCTaB/eHUs] O TeOMeTPHUU KaK uaCTM MUPOBOW KyJbTYpbl U

OCO3HaHUe eé B3auMOCBSI3U C OKPY’KaroL[M MUDPOM;

* (QopmupoBaHue TIpeJCTaB/ieHWss O MHOTOrpaHHMKax W Telax BpalljeHUs Kak o
BOKHEMILIMX MaTeMaTH4eCKUX MO/eNsiX, MO3BOJISIFOLIUX OMKChIBaTh U U3yuyaTh pa3Hble
sIBJIEHUS1 OKPY>KatoIllero Mypa;

e (opMHpoBaHWe YMeHUsl pacrio3HaBaTb Ha UepTeXkaX, MOJe/siX U B peajibHOM MHDe
MHOTOTPaHHUKU U Tejla BpallleHus;

* OB/3fieHHe MeTOJaMU pelIeHWs 3aJauy Ha TIOCTPOeHHs Ha H300paKeHUsIxX
TIPOCTPAHCTBEHHBIX (UTYP;

¢ (opMupoBaHUe yMeHUsI OTNepHpPOBAaTh OCHOBHBIMH TMOHSATUSIMM O MHOTOTDAaHHUKAX U
Teslax Bpall|eHUs] U UX OCHOBHBIMU CBOMCTBAaMU;

® OB/IaJileHUE aArOpPUTMaMH pelleHUs] OCHOBHBIX THIOB 33jay; (OpMHUpOBaHUE YMEHUS
NIDOBOJIUThL  HEC/IOXKHble  JlOKa3aTe/bHble  pacCyXJeHWs B  XOJe  pelLleHus
CTepeoMeTpUUeCKUX 3a/jau U 33/jau C MIPAaKTUUeCKUM COZlep>KaHUeM;

® pa3sBUTHe UHTE/UIEKTyalbHbIX U TBOPUYECKMX CrocobHocTelt  0Oyuarommxcs,
N03HaBaTe/JIbHOM aKTUBHOCTH, UCCJIeZl0BATeIbCKUX YMEHUM, KPUTUYHOCTH MBIIUIEHWS;

* (opmupoBaHue (YHKIMOHAJIbHONW TI'DaMOTHOCTH, De/ieBaHTHOW TeOMeTpUH: yMeHUe
pacro3HaBaTh MPOSIBIEHUS] TeOMeTPUYeCKUX TIOHSITHH, 00bEKTOB 1 3aKOHOMEPHOCTel B
peanbHbIX JKU3HEHHBIX CUTYallUsX W TIPU W3yUeHWU JPYTUX YUueOHBIX IPeMeTOB,
MpOsIBJIEHUS] 3aBUCHMOCTEM M 3aKOHOMEpPHOCTel, (OpMy/IMpoBaTh UX Ha S3bIKe
reoMeTpUud M CO03/iaBaTb TeOMeTpUUecKWe MOJeNu, TPUMEHSITb OCBOEHHbIN
reoMeTpUuYeCcKWi ammapaTr /[Jisl  pelleHus] TPaKTUKO-OpPMeHTUPOBaHHBIX — 3a7iau,
VHTEpIIpeTUPOBaTh U OLIeHUBATh MOTyYeHHbIe pe3y/IbTaThl.

OTnrunTebHON 0COOEHHOCTBIO TIPOTPaMMBI SIBJISIETCS BKJTFOUEHNEe B KypC CTePeoMeTpUU

B Hayaje ero Wu3yueHUs 3ajiau, pelllaeMbiXx HAa YPOBHE WHTYWTHUBHOTO TIO3HaHUS, U
orpeZie/IéHHBIM 00pa30M oOpraHu3oBaHHasi paboTa HaJ HUMH, UTO CIIOCOOCTBYIOT pa3BUTHIO
JIOTUYECKOTO Y TIPOCTPaHCTBEHHOI'O MBIIUIEHUS, CTUMYJMPYeT IIpOTeKaHWe WHTYUTHUBHBIX
MpOL[eCCOB, MOTUBUPYET K JlabHellleMy U3yUeHHUI0 TIpeMeTa.

[IpeamnoureHue OTAAETCS HAr/siHO-KOHCTPYKTUBHOMY MeToAy oOOyueHHs, TO eCThb
TeopeTUUecKre 3HaHUS MMEKT B CBOEMl OCHOBE UYBCTBEHHOCTb MpPeAMEeTHO-MPaKTUYeCKOu
JlesiTelbHOCTU.  Pa3BuTHe TPOCTPAaHCTBEHHBIX Tpe/CTaB/AeHUM y yuallluxcsi B Kypce
CTepeoOMeTPHH TIPOBOJUTCS 3a CUET pellleHus 3alay Ha CO3/laHKe MPOCTPAHCTBEHHBIX 00pa30B U
3aJlau Ha OlepUpOBaHWe MPOCTPAaHCTBeHHBIMU oOpa3amu. Co3maHue obpas3a TPOBOJUTCS C
OTIOpOM Ha HarJIsAHOCTb, a OTlepUpoBaHue 00pa3oM — B YC/IOBUSIX OTBJ/IeUEHUs] OT HArJIsiJHOCTH,
MBIC/IEHHOTO U3MeHEeHHs ero UCXOZAHOI0 COZlepPyKaHusl.

OcHOBHBIE  cozep)kaTesbHble JMHUKA Kypca «['eometpum» B 10-11 Knaccax:
«MHororpaHHuKmu», «IIpsiMble U TJIOCKOCTU B MPOCTPAHCTBe», «Tesa BpalljeHus», «BeKTopbl U
KOOpJMHATHI B TIPOCTPaHCTBe». PopMHUpOBaHUe TOTMUeCKUX YMEHUN pacripe/iefisieTcsl He TObKO



10 COJiepXKaTe/bHbIM JIMHUSIM, HO M MO TrojaM oOyueHHs Ha ypOBHe CpejHero oOIero
obpa3oBaHUsl.

Cogep>kanrie 00pa3oBaHMsl, COOTBETCTBYIOIee TIPeJMETHBIM pe3y/bTaTaM OCBOEHHUS
paboueii MporpaMMel, pacripe/ie/IEHHBIM 110 roZlaM 00yYeHUsl, CTPYKTYPUPOBaHO TaKUM 00pa3om,
yroObl  OB/Ia/IeHHME  TeOMETPUUECKMMH  TIOHSTUSIMA W HaBbIKAMHU  OCYIIECTBJISIOChH
TIOC/IeZIOBAaTeIbHO M TIOCTYTATeNbHO, C COO/IO/IeHHeM TIPUHIIMIA TPEeeMCTBEHHOCTH, UTOOBI
HOBbI€ 3HAHUS BK/TFOUA/TUCh B OOII[YI0 CUCTEMY T€OMETPUUECKHX MPeICTaB/IeHUH 00yUaroLuXCs,
pacImpsist ¥ yrayosisisi e€, o06pa3ysi IpOUHbIe MHO>XXeCTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yueHnue reometpuu oTBOAUTCS 2 yaca B HeZiento B 10 kiacce u 1 yac B Hefemto B 11
KJlacce, BCero 3a /iea rojia ooyuenus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 K/TIACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAaHCTBE

OcHOBHBIE TIOHATUSL CTepeoMeTpuM. TOuKa, TIpsiMasi, TVIOCKOCTb, MTPOCTPaHCTBO. [ToHsTHE
00 aKCMOMAaTHYeCKOM TIOCTPOEHUH CTePeOMeTPUU: aKCUOMBI CTEPeOMEeTPUH U C/Ie[ICTBUS U3 HUX.

B3anMHoe pacriosiokeHue NMpsIMbIX B MPOCTPaHCTBe: TepeceKarolyecs, napasiie/bHble U
CKpelMBarwoliyecss mnpsiMble. [lapasinenbHOCTh TPSIMBIX W IJIOCKOCTEM B TPOCTPaHCTBe:
rapasiie/ibHble TpsiMble B TPOCTPaHCTBE; Mapajie/IbHOCTb TPEX MPSIMBIX; Iapasjie/bHOCTb
NpSIMOM Y IUIOCKOCTH. YIVIbI C COHAmNpaB/eHHbIMA CTOPOHAMMU; YIOJl MeX[Jy IpsIMBIMUA B
npoctpaHcTBe.  IlapasienbHOCT,  TIJIOCKOCTEM: — MapasieibHble  MJIOCKOCTH; — CBOMCTBA
rapa’siie/ibHbIX TUI0CKOCTel. [IpocTeliye NpocTpaHCTBEHHbIE (PUTyPhI Ha MJIOCKOCTU: TETPasAp,
Ky0, Tapasisiesieniviiei; MOCTPOeHHe CeUeHnH.

[lepnieHVKyASIPHOCTb TPSMOM U TUIOCKOCTW: TepHeHJUKY/sSipHble  TpsiMble B
MPOCTPaHCTBe, TIpsIMble TMapasulejibHble W TepreHJUKY/IspHble K IIJIOCKOCTH, TPU3HAK
MeprneHJUKY/ISIPHOCTA TIPSIMOM U IIJIOCKOCTH, TeopeMa O TMpsSMOW TMeprHeHAUKYJISIpPHON
IIJIOCKOCTU. YT/bl B MPOCTPAHCTBE: YroJ MeXAY MPSIMOW U IJIOCKOCTBIO; JABYIPaHHBIM YroJ,
JIMHEUHBIN yro/ ABYTPaHHOro yria. [leprneHAVKy/sp ¥ HakK/JIOHHBIE: PaCcCTOSTHWE OT TOYKHU [0
MJIOCKOCTH, PAacCTOSIHUE OT MPSIMOM IO IJIOCKOCTH, TMPOEKLUs (QUrypbl Ha IIOCKOCTb.
[TeprieHMKyISIPHOCTDb TUIOCKOCTEW: TIPU3HAK MepHeHJUKYISPHOCTU ABYX IJI0OCKOCTel. Teopema
0 TPéX IeprieHAVKYyJIsipax.

MHororpaHHMKH

[ToHsiTve MHOrorpaHHMKa, OCHOBHBbIE 3JIEeMEHTbl MHOTOIDAaHHMKA, BBINYK/Ible H
HEBBIIyKJ/Ible MHOTOIPaHHUKY; pPa3BEéPTKAa MHOrOrpaHHuka. [Ipy3ma: n-yrospHasi npusMma; rpaHu
Y OCHOBaHWUsI TIPU3MBI; TIPsIMasi M HaK/JIOHHAsI TTPU3MbI; OOKOBast U T0JTHAsI TOBEPXHOCTD MPU3MBI.
[Tapannenenunes, NpsAMOYTOJIbHBIM Iapasesenunes U ero csovcrsa. [Inpamuza: n-yrosbHas
nupamMm/la, TPaHW W OCHOBaHWEe TMpaMH/bl; OOKOBas W TIOJHAasi TOBEPXHOCTb MHUPaMU/IbI;
NpaBWIbHasi M ycCeuéHHas MNUpamMuja. OeMeHTbl TpusMbl M mNupamMuibl. [IpaBuibHBIE
MHOT'OTPaHHUKH: TOHATHE MPaBU/IbHOIO MHOTOIPDAHHMKA; MpaBW/IbHAs MpPU3Ma U MpaBUIbHAs
NUpaMK/ia; MpaBUIbHas TPeYyroJibHas TTMpamMK/ia U MpaBWIbHBINA TeTpasjp; Ky0. IIpeacraBieHue
O TMpaBWIbHBIX MHOTIOIDAaHHMKAX: OKTas3/p, AoJeKasap MW ukocasp. CeueHUs NpPU3MBI U
MMpaMU/bl.

CuMMeTpUs B TMPOCTPAHCTBE: CUMMETPHSI OTHOCUTEbHO TOYKH, IPSIMOW, IJIOCKOCTH.
OrneMeHThbl CHMMeTPUH B NMpaMH/iax, fapasiesenurnesax, NpaBUIbHbIX MHOIOIPaHHUKAX.

BbluncsieHre 371eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yriel. [1nomazbs 60KoBOM
MOBEPXHOCTHM M TOJHOM TOBEPXHOCTU MpPSIMOM MpPU3MBbI, IJIOLIa/lb OCHOBaHWM, TeopeMa O
OOKOBOI TTOBEPXHOCTH MPSIMOM TpPU3MbI. [l10mmar OOKOBOM TIOBEPXHOCTH U TIOBEPXHOCTH
TIPaBUILHOM THPaMUZbI, TeOpeMa O TUIOL[aAd yCeuéHHOW mupamubl. [loHsiTie 06 oObéMe.
OO0BEéM NMUpaMUIbI, TIPU3MBI.

[TogobHble Terma B mpoctpaHcTBe. COOTHOIIEHHS MeXAY IUIOMIasIMU TTIOBEepXHOCTEH,
00bEMaMH MO/I0OHBIX TeJ.

11 K/TIACC

Tena Bpalenus



LunmuHapuueckasi TOBEPXHOCTb, 00pa3yrolue I[WINHAPUUECKOW TOBEPXHOCTH, OCh
LWJTMHPUYECKON MOBepXHOCTU. LIMMMHAP: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 00pa3syroiast 1
0Ch; TIJIOMIa/Ib OOKOBOM U MOJTHOM MTOBEPXHOCTH.

KoHnueckasi 1oBepxHOCTb, 00pasyrolie KOHUYECKOW TOBEePXHOCTH, OCb W BepIlMHA
KOHMUeCcKol TmoBepxHOCTH. KOHyc: OCHOBaHMe W BeplIMHa, oOpasymoljasi U OCh; IIOLIA/lb
OOKOBOM U TOJTHOM TTOBEPXHOCTU. YCEeUEHHBIM KOHYC: oOpa3syrolljie U BBICOTA; OCHOBaHUS U
OOKOBast TTIOBEPXHOCTb.

Cdepa u map: LeHTp, pajuyC, JuameTp; IUIOIa[b IOBepXHOCTH c(epsl. B3anmMHoe
pacriosio)keHue cdepsl U TJIOCKOCTH; KacaTe/lbHasi IJIOCKOCTH K cdepe; Tuiowazb chepsl.

V306paskeHue Tes BpallleHUs1 Ha MJIOCKOCTU. Pa3BépTKa LU/IMH/Pa U KOHYCa.

KomOuHaimy Ten BpallieHUss ¥ MHOTOTDAaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO
cdepsr; cdepa, BriicaHHasi B MHOTOT'PaHHUK, WM TEJIO BpallleHUs.

ITonsTie 06 o0béMe. OcHOBHBIEe CBOWCTBAa 00BEMOB Ten. Teopema 00 o00BEMe
NIPSIMOYTOJIBHOTO TIapasijiesienuriefia U ciaefcTBus u3 Heé. OO0bEM 1uIMHAPA, KoHyca. OOBEM
11apa U Jioiab cepsl.

[TomobHBIe Terma B mpocTpaHcTBe. COOTHOIEHHST MeXKAY IUIOMIaIIMU TTIOBEPXHOCTEH,
00bEMaMU MOI0OHBIX TeJ.

Ceuenusi uuMuMHApa (Mapasuyie/ibHO U TepreHAMKY/ISpHO OCH), CeuyeHHsi KOHyca
(mapasuieslbHOE OCHOBaHUIO U TIPOXO/isilliee yepe3 BepIIrHY), CeueHus 11apa.

BeKTopbI M KOOPJUHATHI B IPOCTPAHCTBE

BekTop Ha rockocTy U B poctpaHcTBe. Crio)keHue U BEIUMTaHHe BEKTOPOB. Y MHOXKEeHHe
BeKTOpa Ha YHMC/I0. Pa3no)keHHWe BeKTOpa MO TPEM HEKOMIUIAHApHBIM BeKTOpaM. I[IpaBuiio
napasuiesieniurne/ia. PelieHre 3ajiau, CBsi3aHHBIX C TIPUMEHeHHeM TIpaBWJI JIeMCTBUI C BEKTOPaMH.
[IpsamoyronbHasg cucremMa KoopauHaT B mpoctpaHcTBe. KoopauHatel Bektopa. IIpocrenmme
3a/laud B KOOpZAMHATaxX. YTos Mexay BekTopamu. CKasisipHOe TIpOu3Be/leHHe BEeKTODOB.
Bbiuncsienne yrjioB Mexay MpsSIMBIMH M TJIOCKOCTSMUA. KOOpAWHATHO-BEKTOPHBIA MeTO/, MpHu
pellieHny TeOMeTpUUYecKuX 3aziau.



IVIAHUPYEMBIE PE3YJ/IbTATBI
JINMUHOCTHBIE PE3YJIbTATDBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHs TporpamMmbl ydyeOHOro mpeaMeTa «MaremMaTHhKa»
XapaKTepU3yHTCS:

I'paxpaHckoe BociMTaHMe:

Cc(OPMHPOBAHHOCTBIO TPAXK/JAHCKOW TO3WLMK  OOyuaroinerocsi Kak akTUBHOTO M
OTBETCTBEHHOI'0 YjleHa POCCHMCKOro OO0IecTBa, MpeJCcTaB/leHneM O MaTeMaTHUeCKHUX OCHOBax
(YHKLMOHUPOBaHUsI PA3/MUHBIX CTPYKTYp, SIBJIEHWH, TpPOLeAypP TPakKAaHCKOro oOIecTBa
(BbIOOpBI, OMPOCHI U TP.), yMEHWEM B3aUMO/EeMCTBOBaTh C COLIMATBHBIMA MHCTUTYTaMU B
COOTBETCTBUHM C UX (PYHKLIMSAMU U Ha3HaYEHUEM.

IlaTpuoTHUeckoe BOCIMTAHHE:

c(hOpMHPOBAHHOCTbIO POCCUMCKOW IPaXKAAHCKOW WAEHTUYHOCTH, YBa)KEHUS K MPOLLIOMY
M HacTOsI|eMy pPOCCHMHCKOM MaTeMaTHWKW, LIeHHOCTHBIM OTHOLIEHHWEM K JOCTW)KEeHUsM
POCCUMCKUX MaTeMaTUKOB UM POCCHUMCKOW MaTeMaTUUeCKOW IIKO/bl, K HCIOJb30BaHUI) 3THUX
JIOCTY)KEHUM B IPYyTUX HayKaX, TEXHOJIOTHSX, Cepax SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHWEM [YXOBHBIX I|eHHOCTeHl pPOCCHIMCKOro Hapoza; C(hOpMHUPOBAHHOCTBIO
HPABCTBEHHOI'O CO3HAHUS], 3TUYECKOI0 MOBE/IeHHs], CBSI3aHHOI0 C MPaKTUYeCKUM MpHUMeHeHUeM
JOCTYDKEHUM HAayKU U [1eATeNbHOCTbI0 YUEHOr0; OCO3HaHMEeM JIMUHOTO BK/IaZid B MOCTPOeHue
yCTOMUMBOTO OyAyIIero.

JcTeTHUeCKOe BOCIIUTAaHUe:

3CTeTUYeCKMM  OTHOIIleHWeM K MHpPY, BK/IHOUas  SCTeTHUKYy  MaTeMaTUueCcKux
3aKOHOMEpPHOCTel, OOBEeKTOB, 3aflay, peIIeHUM, pacCy>XJeHHWM; BOCIPUMMYMUBOCTBIO K
MaTeMaTUYeCKUM acreKTaM pas3/IM4yHbIX BU/I0OB MCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(OpMHPOBAHHOCTBbIO yMEHUs TPUMEHSTh MaTeMaTUuecKhe 3HaHUS B HHTepecax
310poBOro u 6Ge3oracHoro obpasza >XM3HU, OTBETCTBEHHOT'O OTHOILEHHSI K CBOeMY 3/10pPOBbHO
(3mopoBoe mMTaHWe, cOATAHCUPOBAHHBLIM PEKUM 3aHATHUN U OTAbIXA, peryyspHas (hu3ndeckas
aKTUBHOCTB); ()M3UUECKOT0 COBEPIIEHCTBOBaHUS, MPU 3aHATUSIX CIIOPTUBHO-03[0POBUTE/IbHOU
J1esiTe/IbHOCTBIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HaHWEM ILIeHHOCTU TPYO0J00MS; MHTEPeCOM K Pa3/MuHbIM
cepam npodeccroHanbHOM [1esTeTbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U eé TPUI0XKeHUsIMHU,
yMeHHeM COBeplliaTh 0CO3HaHHBIN BbIOOp Oyayiiieii npodeccuu U pealn3oBbIBaTb COOCTBEHHbIE
)KU3HEeHHbIe TI/IaHbl; TOTOBHOCTbIO M CIIOCOOHOCTBIO K MaremMaThyecKOMy o00pa3oBaHHIO U
camMo00pa30BaHUI0 Ha TMPOTSHKEHWW BCEM JKW3HH, TOTOBHOCTBIO K AKTMBHOMY Y4YaCTHIO B
pellieHNM MpaKTUYeCcKuX 3a/lady MaTeMaThyeCcKol HarpaB/IeHHOCTH.

JKOoJI0rHYecKoe BOCIIUTaHue:

chOpMHPOBAHHOCTBIO 3KOJIOTMUECKOW KY/IbTypbl, TMOHUMAHWEM BJUSHUSI COL[UA/JbHO-
5KOHOMHYECKMX IIpPOLeCCOB Ha COCTOSIHWE TPUPOAHOM M COLMAJbHOM Cpefibl, O0CO3HaHWeM
r7100aIbHOTO  XapakTepa  JKOJOTWYeCKuX TmpobsieM;  opueHTalied Ha  TpUMeHeHHe
MaTeMaTHUeCKUX 3HaHWU [jisi pellleHus 3a/jau B 00/1aCTh OKPY>Kalollel cpe/ibl, MJIaHUPOBaHUsI
MOCTYIIKOB M OL€EHKH MX BO3MOXXHBIX MOC/Ie[CTBUH /1JI1 OKPY>KatoIllel CpeJibl.

IleHHOCTH HAYUYHOTO MTO3HAHMSA:_



CcOpMHUPOBAHHOCTBIO MHPOBO33DEHHs], COOTBETCTBYIOILIErO0 COBPEMEHHOMY YDPOBHIO
Pa3BUTHSI HAYKU U OOII[eCTBEHHOW TPaKTHUKH, IOHUMAHHWEM MaTeMaTHUeCKOW HayKu Kak cepsbl
YyesI0BeueCcKol /1esITe/IbHOCTH, JTAroB €€ Pa3BUTHS M 3HAUMMOCTHU /ISl Pa3BUTHS [IUBUIH3ALNY;
OBJIaJileHHeM $13bIKOM MaTeMaTWK{d M MaTeMaTHueckKod Ky/bTypod KaK CpeZCTBOM I103HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTB/SITb TPOEKTHYH) U  HCC/IeJOBAaTebCKYIO eATelbHOCTh
VH/IUBHU/yalbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MeTanpemMeTHbIe pe3y/IbTaThl OCBOEHHS ITPOrPaMMbl YUeOHOTO TrpeaMeTa «MaTeMaThKa»
XapaKTepu3ylTCs  OBJlaleHUeM  YHUBEpPCaJbHbIMKA  NO3HAaeame/bHbIMU  OelicmeusiMu,
YHUBEPCA/NbHbIMU ~ KOMMYHUKAMUBHbIMU  OelicmeusiMu, YHUBEPCAAbHbIMU  pe2y/AsimueHbIMU
deticmeusimu.

1) YHueepcanbHble no3HasamenbHble delicmausi, obecneyusarom ¢opmupogaHue 6a3osbix
KOSHUMUBHBIX npoyeccog obyuarowjuxcs (ocgoeHue Memooo8 NO3HAHUSI OKPYXHcarouwje2o mupd;
npumMeHeHue /102u4ecKux, ucc1edosamenbCKux onepayull, ymeHutl pabomams ¢ uHgpopmayueti).

Ba3oBble 1oruuecKue /[efiCTBHUA:

® BBLISIB/SATH M XapaKTePU30BaTh CYIeCTBEHHbIE MPU3HAKKW MaTeMaTU4YeCKUX 0OBbeKTOB,
TIOHSTHM, OTHOLIEHWN MeXAy TMOHATUSIMM; (HOPMYJMPOBATh OIpeJie/ieHUs] TOHSTH;
yCTaHaBJ/IMBaTh CYI[eCTBeHHBIN MPU3HAK KlacCU(UKALMK, OCHOBaHUS [i/isi 000011eHusT
Y CpaBHeHUsl, KpUTepUr NPOBOJAUMOTIO aHa/N3a;

®  BOCIIPUHUMATh, (POPMY/IMPOBATh U MPe0Opa30BbIBATh CYKAEHUS: yTBepAUTE/IbHbIE U
OTpHLiaTe/bHble, eIMHUYHbIE, YaCTHBIE U 00I11e; YC/IOBHBIE;

®  BBbISB/ISTH MaTeMaTHUeCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOPeUrs B (paKTax,
JAHHBIX, HAO/MIOJEHUSIX U YTBEP)KAEHHSX; Tpejjaratb KPUTePUW AJisi BbISB/IEHUS
3aKOHOMEPHOCTeN 1 IIPOTUBOPEUNH;

® leflaTh BBIBO/bI C MCIO/b30BaHUEM 3aKOHOB JIOTHKH, J€JyKTUBHBIX U MHJYKTUBHBIX
YMO3aK/IFOUeHHH, YMO3aK/TF0UeHH i 110 aHaIoT Uy,

® [POBOJUTH CaMOCTOSITE/ILHO /I0Ka3aTe/lbCTBa MaTeMaTUUeCKUX YTBepKJeHUM (TIpsiMble
M OT TIPOTMBHOTO), BbLICTPaMBaThb AapryMeHTAL[Ml0, TIPUBOJUTL TPUMEpPhl U
KOHTPIIpUMephbl; 000CHOBBIBaTh COOCTBEHHBIE CY)K/I€HUsI U BBIBO/IbI;

e BpIOMpaTh Crocob pellieHUs yueOHOWM 3ajjaur (CpaBHMBATh HECKOJBKO BapWaHTOB
perieHus, BbIOMpaTh Haubosee MOAXOISIIMM C YUETOM CaMOCTOSITENIbHO BbIJ€/IEHHBIX
KpUTepHeEB).

Ba3oBble ucciejoBaTe/IbCKue AeCTBHS:

® UCI0/Ib30BaTb  BOTMPOCHI ~ KaK  MCCIe[oBaTeNbCKUMA  WHCTPYMEHT  I103HaHWS;
¢dopmynMpoBaTh BOMPOCH], (GPUKCHPYIOLIe MTPOTUBOpeure, MpobiemMy, yCTaHaB/IUBaTh
WCKOMOe W JaHHOoe, (OpPMHDOBAaTh THIIOTe3y, apryMeHTHPOBAaTh CBOH) TIO3UIIMIO,
MHeHHUe;

® TIPOBOJWTH CAMOCTOSITE/ILHO CIUIAHUPOBAHHBIA SKCTIEPUMEHT, WCCIeJjOBaHWe TI0
YCTaHOB/IEHUIO OCOOEHHOCTel MaTeMaTUYecKoro oOBeKTa, sB/IeHWs, TIporjecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXy 00beKTaMH, sIBJIEHHSIMH, TIPOLIeCCaMH;

®  CaMOCTOSTeNbHO (OpPMy/IMpPOBaTh 0000IeHUs W BBIBOJALI TI0  pe3yJ/bTaTaM
TIpOBe/IEHHOTO HabJII0ieH!s], UCC/IeloBaHUsl, OL|eHUBATh [JOCTOBEPHOCTh TMOTYYeHHBIX
pe3yJibTaToB, BBIBOJIOB M 0000IIeHNI;



MPOTHO3MPOBATE BO3MOXKHOE pa3BUTHE IMPOLeCCd, 4 TAKXKe BbIABUTdThb IMMPEATIIO/I0KEHWA
0 €ro pa3BUTHHU B HOBLIX YCJ/IOBUSAX.

Pa6ora c undopmanueii:

BBISIBJIATE epULUTHI UHPOPMAL[H, JaHHBIX, HEOOXOJUMBIX [IJisi OTBeTa Ha BOTIPOC U
JJ1s1 pellieHys 3a/jauy;

BbIOMpaTh WHGOPMAIMIO W3 WCTOYHUKOB pa3/IMUHBIX THIOB, aHAJIW3UPOBaTh,
CUCTeMaTH3UpOBaTh U WHTEPIIPETUPOBaTh MH(POPMALMIO pa3lMUHbIX BUAOB U (GOpM
TIpe/|CTaB/IeHNUs;

CTPYKTYpUpOBaTh HWH(MOpMalMIO, TpeACTaBsiTh €€ B pa3/UuHbIX (opmax,
WITIOCTPUPOBATh rpaduuecky;

OLIeHMBAaThb HaAE&KHOCTb HHGOpPMALMA IO CaMOCTOSITENILHO C(HOPMYJTUPOBAaHHBIM
KPUTEPUSIM.

2) YHueepcaibHble KOMMYHUKamueHble Oelicmausi, obecneuugarom cphopmupo8aHHOCMb
COYUA/IbHBIX HABLIKO8 0OYUaOWUXCS.
Oomgenue:

BOCIIPUHUMAaTh U (OPMY/IMPOBATh CY)KJEHUSI B COOTBETCTBUM C YCIOBUSIMU U LieISIMU
o0IIleHus; SICHO, TOYHO, TPAMOTHO BBIPDA)KaTh CBOK) TOUKY 3DEHHS B YCTHBIX H
MUCbMEHHBIX TeKCTax, /laBaTh TMOsSICHEHUsI 110 X0y pelleHus 3a/jaud, KOMMEeHTHUPOBaThb
TIOJTyYeHHBIN pe3y/bTar;

B X0/ie 00CY»K/IeHUsI 3a/laBaTh BOMPOCHI TI0 CYIL[eCTBY 00CYyKZaeMoi TeMbl, Tpo0/ieMbl,
pelllaeMOM 3a/jaud, BBICKa3biBaThb W/ieW, HalleJleHHble Ha T[IOMCK pellleHwus;
COTIOCTAaB/IATE CBOU CYXKAEHUSI C CYXKIEHUSIMH [IPYyTMX YYaCTHUKOB [JHasora,
oOHapy>XMBaTh Pa3/IMuKe U CXO/CTBO MO3ULIUI; B KOPPEKTHOU dhopMe (hopMyTMpoOBaTh
pasHor/acus, CBOU BO3pakeHus;

TIPe/ICTaB/ISATh pe3y/IbTaThl PelleHNs 3a/jaui, SKCIIePUMEeHTa, UCC/IeIOBaHusl, TTPOEKTa;
CaMOCTOSITe/TbHO BLIOMpaTh (pOPMaT BBICTYIUIEHHWs C YYETOM 3a/jau TMpe3eHTalud U
0CcoOeHHOCTel ayUTOPUH.

CoTpyAHUUYECTBO:

MOHMMAaTb M MCII0/Ib30BaTh MPEMMYIIeCTBA KOMaHZHONW W WH/WUBUAYa/JbHOW pabOThI
MpY  pelleHWH yueOHBbIX 3a/lay; TIPUHHAMATb 1[eJib COBMECTHOW JeATeIbHOCTH,
TJIaHUPOBAaTh OPraHM3al[MI0 COBMECTHOW paboThl, pacmpezensTb BHUIbI paborT,
JIOTOBAapMBAThCsl, OOCY)K/IaTh TIPOLIECC W pe3y/ibTaT paboThl; 0000IaTh MHEHUs
HECKO/IbKUX JIIOZIe;

yuacTBOBaTh B IPYMITOBBIX hopMax paboTel (00CyKaeHusi, 00OMeH MHEHHUH, «MO3TOBbIe
IITYypMbl» W WHBIE); BBIMOJHATH CBOK UacTb pabOTBI M KOOPJWUHUPOBATh CBOU
JIeNCTBUS C IPYTUMU U/leHaMH KOMaH/Ibl; OL[eHUBaTh KaueCTBO CBOEro BK/Iazia B 001
TIPO/IYKT 10 KPUTEPHsM, CHOpMy/TMPOBAHHBIM YUaCTHUKAMU B3aUMO/I€HCTBYSL.

3) YHugepcanbHbie pezyasimueHble delicmagusi, obecneuusarom opmupo8aHue CMbICA08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
Camoopranu3sanus:

COCTaBJIATH TJIaH, a/ITOPUTM PelleHUs 3ailaud, BBIOWPATh CIIOCO0 pelieHus C yUéToM
VMEIOIIUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUPOBaTh U
KOPPeKTUPOBaTh BapHUaHThI PellleHui C yuéToM HOBOW MH(OpMaLUK.

CaMOKOHTpPOJIb:

B/1dJe€Tb HdBBIKAMUA I03HABaTe/IbHOMI pECI)]'IEKCI/II/I KdK OCO3HdHHSA COBepIIaeMBbIX
AEﬁCTBHﬁ W MBIC/JIMTE/IBHBIX IIpOLjeCCOB, HWX Ppe3yJIbTaTOB; BJ/Id[€Tb criocobamu



CaMOTIPOBEPKH, CaMOKOHTPOJISI TIpOIiecca W pe3ysbTaTa peIIeHWs MaTeMaTh4yecKO
3a7iaumy;

® TpeABHIETh TPYJHOCTH, KOTOpPble MOTYT BO3HUKHYThH TIPU PeIleHWH 3aZiaui, BHOCHTb
KOPPEKTHBbI B /lesITeJIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENbCTB, [JaHHBIX, Hal/|eHHBIX
OIIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

® OIleHMBAaTh COOTBETCTBHE pe3yjbTaTa LeJd U YCIOBUSM, OOBSICHATH TPUYMHBI
JOCTYDKEHUS] WIM HEeJIOCTVDKEHUs pe3y/bTaTOB JlesiTe/IbHOCTH, HaXOJUTh OLIMOKY,
[laBaTh OLIEHKY IPUOOPEeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IbTATBI
10 K/TACC

OrnepupoBaTh MOHATUSAMU: TOUKA, TIPsIMast, IJIOCKOCTb.

[TpyUMeHsITh aKCUOMbI CTEPEOMETPUM U CJIeICTBUS U3 HUX TIPH PEIIeHHU reOMeTPUUYeCKUX
3aziau.

OnepupoBaTh TOHATUSMH: TapajyieIbHOCTh W TIePNeHAUKYISPHOCTh TPSIMBIX U
TJIOCKOCTEM.

KnaccuduipoBaTh B3aMMHOE Paciio/ioXKeHHe TPsMbIX U IJIOCKOCTel B IPOCTPAHCTRE.

OmnepupoBaTh TOHATUSMU: [BYIPaHHbIM yroj, TpaHd [ABYrpaHHOrO yrja, pedpo
JBYTDAHHOTO YTJIa; IMHEHHBIM yro/l ABYTPAaHHOTO YIJIa; FPajlyCHasi Mepa IByrpaHHOTO yriia.

OrnepupoBaTh TOHATHUSIMH: MHOTOTPAHHMK, BBINTYK/IbI W HEBBIMYK/IbIH MHOTOTPaHHHK,
3/IeMEHTbI MHOTOTDAaHHUKA, TIPAaBU/IbHBIN MHOTOTPAHHMUK.

Pacrio3HaBaTh OCHOBHbIE BU/Ibl MHOTOTDAaHHUKOB (ITMpaMuZa; MpU3Ma, MPSMOYTOJIbHbIN
rapasuiesienure/, Ky0).

KnaccuduipoBaTh MHOTOrDaHHHKH, BbIOHMpasi OCHOBaHUSI /I KJaCCH(MKALUM
(BbIMYK/IbIe W HEBBIYK/Ible MHOTOIDAaHHUKH;, I[IPaBH/IbHBIE MHOTOIPAaHHUKH; TIpsSMble U
HAKJIOHHbIE TTPU3MbI, TIapa/UIe/IeTUITe/Ibl).

OnepupoBaTh MOHATHUSIMU: CEKYIIasi TVIOCKOCTh, CeUeHre MHOTOTPaHHHKOB.

OOGBSICHATD TIPUHLIUIIBI TIOCTPOEHHUST CEUEHHH, UCIT0/Tb3YsI METO/] CJIe[0B.

CTpouTh CeueHHs] MHOTOTDAHHUKOB METO/IOM CJIeZIOB, BBIMOJHATEL (BBIHOCHBIE) MJIOCKHE
YepTeXXU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UI'YD: BUJ CBEPXY, COOKY, CHU3Y.

PellaTh 3aZlaui Ha HAXOX/EHWE TeOMeTPUUeCKMX BeJWYMH 10 obpasijaMm Wiu
a/ITOpUTMaM, TIPUMEHSII W3BECTHbIe aHATUTHUECKWe MeTO/bl TIPU PeIleHWH CTaHJapTHbIX
MaTeMaTHUYeCKUX 3a/Jau Ha BbIUMC/EHHEe PACCTOSTHUN MeXIy ABYMs TOUKAMH, OT TOUKH 0
TPSIMOH, OT TOUKHM /IO TIJIOCKOCTH, MEXK/Iy CKPEIIUBarOIIAMKICS TIPSIMBIMH.

PelnaTh 3afjaud Ha HaXOXK/IEHMe TeOMeTPUYEeCKUX BeIMYMH M0 obpa3lam WiH
a/ITOpUTMaM, TIPUMEHSISI W3BeCTHble aHaJIUTHUeCKHe MeTO/bl IIPU PpeIleHWH CTaHJapTHBIX
MaTeMaTHUeCKUX 3a/jau Ha BBIUMC/IEHHWE YTJIOB MEXIY CKPEL[UBAOIIUMHUCS TIPSIMBIMH, MEXIY
TIPSIMOM U TUVIOCKOCTBIO, MEX/Y TUIOCKOCTSIMU, IByTPaHHbIX YIJIOB.

Borunc/isiTe 00bEMBI M TUION[A[H TOBEPXHOCTeH MHOTOTPaHHUKOB (MpH3Ma, MTUpaMu/ia) C
npuMeHeHreM  (OpPMYJT; BBIUMC/ISATb COOTHOILEHWsS MEXIy IU/IOIaAMU  TTOBEPXHOCTEH,
00BbEMaMH TI0100HBEIX MHOTOTPaHHHUKOB.

OmnepupoBaTh TMOHATUAMH: CUMMETPUsI B TIPOCTPAHCTBE; LEHTP, OCb U IUIOCKOCTh
CUMMETPHH; TIEHTP, OCh U MJIOCKOCTh CHMMETPUH (DPUTYPBI.



V3BnekaThb, peoOpa3oBbIBaTh U WHTEPIPETUPOBATH MH(MOPMAIIUIO O TPOCTPAaHCTBEHHBIX
reoMeTpuuecKrux GUrypax, npeficTaB/JeHHY0 Ha yepTexxax U pUCyHKax.

[MpumeHsTb reoMeTpuueckve (aKTbl [/l pellleHUs CTepeoMeTpUUeCKHUx 3afiad,
TIpe/rioaratluX HeCKOJIbKO II1aroB pelleHus, ec/ii YCIOBUSI TIpUMeHeHUsl 3a/laHbl B SIBHOM
dbopme.

[TpuMeHsITH TIpOCTEHINIMEe TIPOTPAMMHBIE CPe/ICTBA W 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTeMbI TIPH PellleHUH CTePeOMeTPUUeCKUX 3afiau.

[MpuBouTL TIpUMeEpbl MaTeMaTUUeCKUX 3aKOHOMEepDHOCTeld B TIpUPOZie U JKU3HH,
pacrio3HaBaTh TMposiB/ieHNe 3aKOHOB FeOMeTPUM B UCKYCCTBe.

[IpuMeHSITL TIOSyueHHbIe 3HAHWSI Ha TMpAKTHKe: aHa/JM3UPOBaTh peasibHble CUTyal[uu U
MPUMEHSITb ~ U3yueHHble TIOHATHS B  TIpolLlecce TIOMCKa  pellleHdsT MaTeMaTU4yeckKu
chopmynMpoBaHHOW Mpo6/ieMbl, MOJENMPOBATh peasibHble CUTYyal[id Ha si3blKe TeOMeTpHH,
HCC/Ie[JOBaTh TIOCTPOEHHBbIE MOZe/IM C HCII0/Ib30BaHHEM TI'eOMeTPUUeCKUX TIOHATUN U TeopeM,
arrapara aare0Opbl; peliaTh MpakKTHUeCKHe 3a/lauM, CBsi3aHHbIe C HAX0X/IeHHeM reOMeTpHUUeCKUX
BeJTMUMH.

11 K/TIACC

OnepupoBaTthb TIOHATHUSIMH: LWIMHIpUYecKast TIOBEPXHOCT, obOpa3sytorue
L[UTMHPUUECKOM TIOBEePXHOCTH; [IWIMHAD; KOHWYeCKasi TTOBepXHOCTh, 00pa3yrolijie KOHUUeCKOH
TOBEPXHOCTH, KOHYC; chepuuecKast TOBepXHOCTb.

Pacrio3HaBaTh Tena BpailleHus (LAIUHAP, KOHYC, cdepa U 11ap).

OOBSCHATD CIIOCOOBI TIOSTyUeHUs TeJT BPALl[eHUS.

KnaccuduimpoBats B3aMHOe pacrnosioxkeHre cepsl U MJI0CKOCTH.

OnepupoBaTh TOHATUSIMH: IIAPOBOM CETMEHT, OCHOBaHWe CEerMeHTa, BbICOTA CErMeHTa;
111apOBO#1 C/I0M, OCHOBaHUe I1apOBOTr0 CJI0sl, BbICOTA 111aPOBOTO C/I0S1; 1IaPOBOM CEKTOP.

BbIunc/iate 00bEMBI U TUIONA/IM TIOBEPXHOCTEM T/l BpalleHUs], TeOMETPUUECKUX TeJl C
ripuMeHeHreM (PopMyI.

OnepupoBaTh TOHATHUAMM: MHOTOTPDAHHWK, BIMCAaHHBIA B Cepy U OINMUCAHHBIM OKOJIO
cdepsr; cdepa, BrivicaHHasi B MHOTOTPaHHUK WU TeJI0 BpallleHusl.

BbIUNC/IATE COOTHOLIIEHUsST MEXIY TUIOLaisMA TIOBEPXHOCTeM M 0ObéMamu TMO00HBIX
TeJl.

N306pakaTh u3ydyaeMbie GUTypbl OT PYKA W C TIPUMEHEHHEM IIPOCTBIX UepTEKHBIX
WHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) TIOCKHE YePTEXXHM U3 PUCYHKOB MPOCTBIX 00bEMHBIX (DUTYP: BUJ,
CBepxy, COOKY, CHM3Y; CTPOWUThL CEUeHUs TeJsl BpallleHHsl.

V3BnieKaThb, UHTEPIIPETUPOBATh M MPeoOpa30oBbIBaTh MHGOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (hUrypax, rpeJiCcTaB/eHHYI0 Ha YepTe)kaxX U pUCYHKaX.

OmnepupoBaTh TIOHSATHEM BEKTOP B TIPOCTPAHCTRBE.

BbIMOMHATE 1€HCTBUS CI0’KEHUSI BEKTOPOB, BHIUMTAHUS BEKTOPOB M YMHOXKEHHSI BEKTOPA
Ha YKC/I0, 00BSACHATH, KAKUMH CBOMCTBAMU OHH 00J1a/Iaf0T.

[TpuMeHSITH TIpaBUJIO TIapasienenuresa.

OnepupoBaTh TOHATUSIMH: /1€KapTOBbI KOOPAMWHATBHI B TIPOCTPAHCTBE, BEKTOP, MO/YJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOODJAWHAThl BEKTOPA, Yrojl MeXAy BeKTOPAMU, CKaysipHOe
TIpor3Be/ileHre BeKTOPOB, KOJI/TMHeapHble ¥ KOMIUIaHaPHbIE BEKTOPHI.



HaxoauTe CyMMy BEKTOPOB W TIPOM3BeZieHHEe BEKTOpA Ha UMCJIO, YTOJT MEXIY BEKTOpaMH,
CKassipHOe Mpou3BeZieHre, PacK/IabIBaTh BEKTOP M0 ABYM HEKOJTHHEAapHBIM BEKTOpaM.

3a/jaBaTh TVIOCKOCTh YPaBHEHUEM B [IeKapTOBOM crcTeMe KOOpAUHAT.

[MpumeHsTb TeomeTpuueckue (akTbl [Jii  pelleHus CTepeoMeTpUUecKuX — 3afad,
TIpe/INO0JIaraloIuX HeCKOJIbKO IIIaroB peIllieHUs], ec/id yC/IOBUsSI TPUMeHeHUs 3aflaHbl B SIBHOM
dbopwme.

Permath mpocTeiiliiie TeoMeTpUUeCKre 3aJjaud Ha TIpUMeHeHHe BeKTOPHO-KOOPAWHATHOTO
MeToza.

Pemath 3aziauM Ha [I0Ka3aTe/bCTBO MaTeMaTUYeCKWX OTHOIIEHUH U HaXOXKAeHHe
reoMeTpUUYeCKHUX BeMUMH M0 oOpasiiaM WM aJrOpUTMaM, MPUMEHsIsT U3BeCTHbIe MeTO/bI TIpU
pellieHNM CTaHJAPTHBIX MaTeMaTUUeCKHX 3a/iau.

[IpuMeHsITH TIpOCTeHIlIMe TIPOrpaMMHBIE Cpe/ICTBa U 3JIeKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTeMbI TIPY PellleHUH CTepeoMeTpUUeCKHX 3a/au.

[lpuBOAWUTE TpUMepbl MaTeMaTHUeCKWX 3aKOHOMEDHOCTel B TIPUPOZie U JKU3HH,
pacro3HaBaTh NPOsiB/IeHNe 3aKOHOB reOMEeTPUH B UCKYCCTBe.

[IpuMeHSTb TO/yueHHbIe 3HAHUSI HA TMpaKTHKe: aHA/JM3UPOBaTh peasibHble CUTyal[uu U
NPUMEHSTb ~ W3y4YeHHble TIOHATHST B  TPOL[eCCe TIOMCKA  PeIIeHUus] MaTeMaTHUeCKu
chopMy/IMpOBaHHOM Tpo6eMbl, MOZE/NUPOBaTh peanbHbie CUTYal[UM Ha SI3bIKe TeOMeTpHH,
WCC/ie[JoBaTh TIOCTPOEHHbIE MOZe/I C WCI0/Ib30BaHHEM TeOMeTPUUeCKUX TIOHSTUN U TeopeM,
arriapara aare0Opbl; peliaTh MpakKTHUeCKHe 3a/lauM, CBsi3aHHbIe C HaX0X/IeHHeM reoMeTpHUUecKUX
BeJTUYUMH.



TEMATHUYECKOE IVNIAHUPOBAHUE
10 K/TACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
No HanmMeHoBaHMe pa3/e/ioB U TeM (yudpoBbIe)
KoHTpo/1bHBI IIpakTHyeckue
n/n NMporpaMmsbI Bcero oOpa3oBare/IbHBIE
e paboTsI pabdoThI
pecypchbl
1 BBejieH1e B CTepeOMETPUI0 10 https://myschool.edu.ru/
I1 .
2 PSMBIE H TUTOCKOCTH B HPOCTPAHCTBE . 12 1 https://myschool.edu.ru/
[TapanenbsHOCTh NPSIMBIX U T/IOCKOCTel
I1
3 ep HeH'qHIfyMPHOCTb FIPAMBIX 12 https://myschool.edu.ru/
TIJIOCKOCTeH
4 Y16l MeXAy NPSIMBIMU U TIJIOCKOCTSIMU 10 1 https://myschool.edu.ru/
5 MHOrorpaHHUKH 11 1 https://myschool.edu.ru/
6 OOBEMBI MHOTOTPAHHUKOB 1 https://myschool.edu.ru/
7 [ToBTOpEHUE: CeueHHsl, paCCTOSIHUS U YTJIbI 1 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 K/TIACC

KonmmuecTBo yacoB O/IeKTpOHHBIE
HaumveHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m KontponbHbl | IIpakTHueckue
NPOrpaMMBbI Bcero oOpa3oBaTe/bHbIE
e paboTbI paboTbI
pecypchbl
Tesna BpalteHus 12 https://myschool.edu.ru/
OOBEMBI Ten 5 1 https://myschool.edu.ru/
BekTOpbI ¥ KOOpP/IMHATEI B IPOCTPAHCTBE 10 1 https://myschool.edu.ru/
IT
OBTOPEHHE, 0606meHIfe’ 7 1 https://myschool.edu.ru/
CUCTeMaTHU3aLusl 3HaHUH
OBLIEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 34 3 0
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IIOYPOUYHOE IVIAHUPOBAHUE

10 K/IACC
Ko/sinuecTBo uacoB 1 JJ/IeKTPOHHBbIE
ara
No nudpoBbie
Tema ypoka KoHTpo/1bHBI IIpakTHyeckue | H3yUe€HH
n/n Bcero oOpa3oBare/IbHBIE
e paboTbI paboTbI A
pecypchbl
OcCHOBHBIE TIOHATHUSI CTEPEOMETPUU:
TOUYKa, MpsiMasi, TVI0CKOCTb,
npocTpaHcTBO. [TpaBusia n300pa>keHuUs
pocip P P 1 https://myschool.edu.ru/
Ha PUCYHKaXx: N300paXeHusI
TIJIOCKOCTeH, MapasiiebHbIX MPSIMbIX
(oTpe3KoB), cepejuHbI OTpe3Ka
[TonsaTHA: NTepeceKaroyecs
TJIOCKOCTH, TepeceKaroluecs npsimas u 1 https://myschool.edu.ru/
TJIOCKOCTh
[TonsaTusA: nepecekaromyecs
TJIOCKOCTH, TepeceKaroIuecs rpsimas u 1 https://myschool.edu.ru/
TJI0OCKOCTh
3HaKOMCTBO C MHOTOTpaHHUKaMH,
n300pa’keHre MHOTOIPaHHUKOB Ha
P P 1 https://myschool.edu.ru/
PUCYHKaX, Ha MPOEKLIMOHHBIX
yepTexax
HauanbHble cBefieHusi 0 Kybe u
nipamMu/jie, UX pa3BEPTKU U MO/IeJTH. 1 https://myschool.edu.ru/
CeyeHusi MHOTOTPaHHHUKOB
HauasnbHble cBesieHUs 0 KyOe 1 1 https://myschool.edu.ru/

nvpaMu/ie, X pa3BEPTKU U MOJIE/TH.
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CeueHus MHOI'Or'paHHHKOB

[ToHsaTre 06 aKCHOMaTUYECKOM
MMOCTPOEHUU CTEPEOMETPHUU: dKCUOMBI
CTepeoMeTpHHU U C/1eACTBUA U3 HUX

https://myschool.edu.ru/

[ToHsATHE 06 aKCHOMAaTHUUECKOM
MOCTPOEHUU CTePEOMETPUN: aKCUOMBI
CTepeoMeTpHUH U CIeICTBUS U3 HUX

https://myschool.edu.ru/

[MoHsiTve 06 aKCMOMaTHUECKOM
MOCTPOEHUU CTepeOMeTPHU: aKCUOMBbI
CTepeoMeTpUH U C/Ie[ICTBUSL U3 HUX

https://myschool.edu.ru/

10

IMoHsATHe 00 aKCUOMATHUUYEeCKOM
MMOCTPOEHUH CTEPEOMETPHH: aKCUOMBbI
CTepeoMeTPHH U CIeJICTBUS U3 HUX

https://myschool.edu.ru/

11

B3aumHoe pacrionioykeHue MpsiMbIX B
TPOCTPAHCTBeE: MepeceKaroIecs,
rapa’sisieJibHble U CKpellyBarolecs
rpsiMble

https://myschool.edu.ru/

12

[MTapanienbHOCTh MPSAMBIX U
TIJIOCKOCTEH B IMPOCTPaHCTBe:
rapasuiesibHble TIpSIMble B
MIPOCTPAHCTBE; TIapalyIe/IbLHOCTh TPEX
TIPSIMBIX

https://myschool.edu.ru/

13

[TapaniesbHOCTh MPSAMBIX U
TIJIOCKOCTeH B IMPOCTPaHCTBe:
TTapasienbHOCTh PSMOM U TJIOCKOCTH

https://myschool.edu.ru/

14

Yribl C COHaI1paB/IEHHBIMKX CTODOHdAMUA

https://myschool.edu.ru/

15

Yron Mexay npsiMbIMU B IPOCTPaHCTBe

https://myschool.edu.ru/

16

Yron Mexxay NpsIMbIMU B TIPOCTPaHCTBe

https://myschool.edu.ru/
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[TapanienbHOCTh MJIOCKOCTEH:

17 https://myschool.edu.ru/
rapa’ijieJibHble IJIOCKOCTH

18 CaoricTBa napasienbHbIX IJIOCKOCTeN https://myschool.edu.ru/
[TpocTeiiiivie MPOCTpaHCTBEHHbIE

19 (burypsl Ha TJIOCKOCTU: TeTpas/ip, Kyo, https://myschool.edu.ru/
rapa’siiesenures

20 [TocTpoeHue ceueHui https://myschool.edu.ru/

21 [TocTpoeHue ceueHni https://myschool.edu.ru/
KonTposbHas paboTa 1o Teme
"[IpsiMble ¥ TIJIOCKOCTH B

22 P https://myschool.edu.ru/
nipoctpaHcTBe. [1apasniensHOCTb
TIPSIMBIX U TIJIOCKOCTeN"
[TeprieHAUKYISPHOCTD TIPIMOU U

23 TJIOCKOCTH: TIepIieH/IUKY/ISIPHbIe https://myschool.edu.ru/
TpsiMble B TIPOCTPAHCTBe
[Tpsimbie mapasienbHbIe U

24 P P https://myschool.edu.ru/
TMepreH UKy IsIpHbIe K IJIOCKOCTH
[Tpsimbie mapasienbHbIe U

25 P P https://myschool.edu.ru/
TreprieH UKy IsipHbIe K IJIOCKOCTH
[Tpu3sHaK neprieHAuKYISpHOCTH

26 P - PHEHAMKY AP https://myschool.edu.ru/
MPSIMOM U TJIOCKOCTH

57 [Tpu3sHaK neprieHAuKYISpHOCTH
TPSIMOM M TJIOCKOCTH
Teopema o TIpsiMO¥1 TiepIieHJUKY/ISIPHOU

28 P P PHERAKY AP https://myschool.edu.ru/
MJIOCKOCTH

79 Teopema o0 nIpsIMO¥ TIeprIeHAUKYISIPHOU

TIJIOCKOCTH
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Teopema o TIpsIMO¥ TepIieH/IUKY/ISPHOM

ITJIOCKOCTH

https://myschool.edu.ru/
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[TeprieHAVKY /ISP U HAK/IOHHBIE:
paccTosiHMe OT TOUKHU [0 TUVIOCKOCTH,
paccTosiHUe OT MPSIMOM /10 MJIOCKOCTH

https://myschool.edu.ru/
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[TeprieHAVKY/ISIp U HAK/IOHHBIE:
paccTosiHKe OT TOUKHU 10 TVIOCKOCTH,
paccTosiHKe OT MPSIMOM /10 MJIOCKOCTH
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[TeprieH WKy /ISP U HAK/IOHHBIE:
paccTosiHKe OT TOUKHU [0 TVIOCKOCTH,
paccTosiHKe OT MPSIMOM /10 TJIOCKOCTH
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[MeprieHAUKY /ISP U HAKJIOHHBIE:
paccTosiHKe OT TOUKHU 10 TVIOCKOCTH,
pacCTosiHUE OT MPSIMOM /10 TJIOCKOCTH

https://myschool.edu.ru/

35

YT/bl B IPOCTPaHCTBe: YO/l MEXAY
MPSIMOM M TJIOCKOCTBIO

https://myschool.edu.ru/
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[IByrpaHHbIN yroJ1, TMHeHHBIN yroJ
JIBYyTpaHHOrO yTJjia
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JIByrpaHHbIN yroJ, TUHENHbIN YroJl
JIBYTPaHHOrO yrJja

https://myschool.edu.ru/
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[TeprieHAVKYASIPHOCTD TJIOCKOCTE:
TPU3HAK MepHeHIUKY/IIPHOCTH ABYX
IJIOCKOCTeH

https://myschool.edu.ru/
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[TeprieH UKy IIPHOCTD MJIOCKOCTEM:
TMIpU3HaK MepIeHAUKY/ISIPHOCTH [IBYX
TIJIOCKOCTEeN

https://myschool.edu.ru/

40

[TeprieHAVKYISIPHOCTD TJIOCKOCTE:
TIpU3HAK TMepreHUKY/ISPHOCTH ABYX
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[JIOCKOCTeH
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TeopeMa 0 TPEX reprieHAUKYIsIpax

https://myschool.edu.ru/
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Teopema o0 Tpéx neprieHAUKYJIsIpax
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Teopema o0 Tpéx neprieHAUKYJIsipax

44

KonTposbHas paboTa 1o Temam
"[leprieHAVKY/IIPHOCTD MPAMBIX U
TJIOCKOCTeN" U "YTJIbl MeX1y
MPSAMBIMU U TJIOCKOCTAMU"

https://myschool.edu.ru/
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[ToHATHE MHOTrOrpaHHUKA, OCHOBHbIE
3/71eMeHTbl MHOIOTpaHHUKA, BBINYKJ/IbIe
Y HeBBbINYKJ/Ible MHOI'OTPaHHUKY;
pasBépTKa MHOTOTPaHHUKA

https://myschool.edu.ru/

46

[Tpusma: n-yrosipHasi Ipyu3Ma; rpaHu U
OCHOBAaHU$ NIPY3MBI; NIpsIMast U
HaKJ/IOHHast pU3Mbl; OOKOBast U TIOTHast
MOBEPXHOCTb NIPHU3MBI

https://myschool.edu.ru/

47

[Tapannenenunes, NpsMOYTOJIbHBINA
rapasuiesieniure]; U ero CBOWCTBA

48

[Mupamua: N-yroybHasi MMpaMu/a,
I'PaHU ¥ OCHOBaHKeE MUPaMU/BbI;
OokoBasi ¥ TIO/THas TIOBEPXHOCTh
MUPAMU/IbI; TIPABUJIbHAS U YCEUEHHAsT
npaMuza

https://myschool.edu.ru/

49

[TpaBu/IbHBIE MHOTOTPaHHUKU: TTOHSATHE
NPaBWIbHOTO MHOT'OT'PDaHHUKa;
TpaBWIbHAas IIPU3Ma U NpaBUIbHAs
NYpaMu/ia; IpaBUIbHas TPeyroybHast
NYpaMu/ia M NpaBU/IbHBINA TeTpasap;
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KyO

50

ITpeacTaBieHye o IPaBUIbHBIX
MHOTOTPaHHUKAX: OKTa3/p, A0JeKas/p
Y UKOCa3/Ip.

https://myschool.edu.ru/

51

CrMMeTpHs B MPOCTPAHCTBeE:
CUMMETPHSI OTHOCUTE/ILHO TOUKH,
MPSIMOM, TUVIOCKOCTU. DJIeMEHTbI
CUMMeTpPUH B MMpaMU/ax,
rapa’sijiesienunesiax, NpaBUIbHbIX
MHOT'OTpaHHHKAaxX

52

BrluniciieHue 3/1eMeHTOB
MHOTOI'DaHHUKOB: PEOpa, AUaroHasu,
YIJIbI

https://myschool.edu.ru/

53

[1nomaas GOKOBOM MMOBEPXHOCTH U
TI0JIHOU ITOBEPXHOCTHU MPSIMOU NTPU3MBI,
/I01a/ib OCHOBAHUM, TeopeMa 0
OOKOBOI TIOBEPXHOCTH TPSIMOU TIPU3MBI

54

ILorass 6OKOBOM MOBEPXHOCTH U
TIOBEPXHOCTH MPABUILHOM TTMPAMUIBI,
TeopeMa O TIIOIIazZ O0KOBOM
TIOBEPXHOCTH YCEUEHHOM TTMPAMK/bI

https://myschool.edu.ru/

55

KonTposbHas paboTa 1o Teme
"MHororpaHHuKu"

56

IMousaTre 06 00BEMe

https://myschool.edu.ru/

57

OOBEM MUPAMUIBI

58

O0BéM MUpaMuUzIbI

https://myschool.edu.ru/

59

O0BéM MpaMuzbl

el el e
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60

OOBEM MTUPAMU/IBI

https://myschool.edu.ru/

61

OOBEM TTPU3MBI

62

O06BEM TPU3MBI

https://myschool.edu.ru/
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O0BEéM MpU3MBI

el Ll

64

KoHTtpospHast paboTa 1o Teme
"O6BEMBI MHOTOTPAaHHUKOB'"

https://myschool.edu.ru/

65

[TorTOpeHMe, 06001IIeHIEe
cucTeMartr3anys 3HaHud. [Toctpoenne
CeYeHUM B MHOTOI'PaHHUKe

66

[TorTOpeHMe, 06001IIeHIE
cucTeMaTU3alvs 3HaHWH. BeruncieHne
PACCTOSIHUM: MeX/Yy ABYMs TOUKaMH,
OT TOUKH /IO MPSIMOM, OT TOUKH [0
TJIOCKOCTH, MEX[Y CKPEIUBatOIUMUCS
TIPSMBIMU

https://myschool.edu.ru/

67

WToroBasi KOHTpO/IbHAsi paboTa

68

[TorTOpeHMe, 06001IIeHIEe
cUcTeMaTU3alvs 3HaHWH. BeruuciieHne
YTJIOB: MEXX/Y CKPEI[UBAIOIIMMUCST
MIPSIMBIMU, MEXXY TIPSIMOU U
TJIOCKOCTBIO, IBYTPAaHHBIX YIJIOB, YTJIOB
MEXKY TJIOCKOCTSIMA

https://myschool.edu.ru/

OBLIEE KO/IMYECTBO YACOB II0
I[TPOI'PAMME

68
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11 K/TIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposibHbIe
padoThI

IIpakTHyeckue
PadoThI

Jara
HU3yUeHU
2

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/ibHbIE

pecypchbl

Cdepa u 111ap: LIeHTP, PaJIuyC,
JMiaMeTp; TI/I0Ia/lb TTOBEPXHOCTH

cepsl

https://myschool.edu.ru/

B3aumHoe pacrnionokeHue cdepsl 1
TJIOCKOCTH; KacaTesibHas TVIOCKOCTh K

cdepe; roiaab chepbl

V306paskenue cdephl, I1apa Ha
riockoct. CeueHus 111apa

https://myschool.edu.ru/

[{umHApUUecKasi TOBEPXHOCTb,
o6pa3yroliye UINHAPUUeCKON
TIOBEPXHOCTH, OCh LIUTUHAPHYECKOU
TIOBEPXHOCTH

LumuHAp: ocHOBaHUS U OOKOBast
TIOBEPXHOCTh, 00pa3ytolasi ¥ 0Ch;
TI01IaIb OOKOBOM U MOTHOMN
TIOBEPXHOCTH

https://myschool.edu.ru/

V306parkeHue 1[WIMH/IPA Ha
nI0cKocTy. Pa3BépTka LUIHMH/pa.
Ceuenust LUIMHAPA (TJIOCKOCTBIO,
rapasijie/lkHOM WiIn
TiepreHJUKY/ISIPHOU OCH LIUJIUH/IPA)

Konnueckas IOBEPXHOCTD,

https://myschool.edu.ru/



..//192.168.1.3/server/%D0%9C%D0%95%D0%A2%D0%9E%D0%94%D0%98%D0%A7%D0%95%D0%A1%D0%9A%D0%98%D0%99%20%D0%9A%D0%90%D0%91%D0%98%D0%9D%D0%95%D0%A2/%D0%97%D0%B0%D1%81%D0%B5%D0%B4%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%9C%D0%9E%202023-2024/%D0%97%D0%B0%D1%81%D0%B5%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5%201%20%D0%9C%D0%9E%2023.08.2023/_%E6%A0%81%E7%90%80%E7%90%80%E7%80%80%E7%8C%80%E3%A8%80%E2%BC%80%E2%BC%80%E6%B4%80%E7%A4%80%E7%8C%80%E6%8C%80%E6%A0%80%E6%BC%80%E6%BC%80%E6%B0%80%E2%B8%80%E6%94%80%E6%90%80%E7%94%80%E2%B8%80%E7%88%80%E7%94%80%E2%BC%80
..//192.168.1.3/server/%D0%9C%D0%95%D0%A2%D0%9E%D0%94%D0%98%D0%A7%D0%95%D0%A1%D0%9A%D0%98%D0%99%20%D0%9A%D0%90%D0%91%D0%98%D0%9D%D0%95%D0%A2/%D0%97%D0%B0%D1%81%D0%B5%D0%B4%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%9C%D0%9E%202023-2024/%D0%97%D0%B0%D1%81%D0%B5%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5%201%20%D0%9C%D0%9E%2023.08.2023/_%E6%A0%81%E7%90%80%E7%90%80%E7%80%80%E7%8C%80%E3%A8%80%E2%BC%80%E2%BC%80%E6%B4%80%E7%A4%80%E7%8C%80%E6%8C%80%E6%A0%80%E6%BC%80%E6%BC%80%E6%B0%80%E2%B8%80%E6%94%80%E6%90%80%E7%94%80%E2%B8%80%E7%88%80%E7%94%80%E2%BC%80
..//192.168.1.3/server/%D0%9C%D0%95%D0%A2%D0%9E%D0%94%D0%98%D0%A7%D0%95%D0%A1%D0%9A%D0%98%D0%99%20%D0%9A%D0%90%D0%91%D0%98%D0%9D%D0%95%D0%A2/%D0%97%D0%B0%D1%81%D0%B5%D0%B4%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%9C%D0%9E%202023-2024/%D0%97%D0%B0%D1%81%D0%B5%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5%201%20%D0%9C%D0%9E%2023.08.2023/_%E6%A0%81%E7%90%80%E7%90%80%E7%80%80%E7%8C%80%E3%A8%80%E2%BC%80%E2%BC%80%E6%B4%80%E7%A4%80%E7%8C%80%E6%8C%80%E6%A0%80%E6%BC%80%E6%BC%80%E6%B0%80%E2%B8%80%E6%94%80%E6%90%80%E7%94%80%E2%B8%80%E7%88%80%E7%94%80%E2%BC%80
..//192.168.1.3/server/%D0%9C%D0%95%D0%A2%D0%9E%D0%94%D0%98%D0%A7%D0%95%D0%A1%D0%9A%D0%98%D0%99%20%D0%9A%D0%90%D0%91%D0%98%D0%9D%D0%95%D0%A2/%D0%97%D0%B0%D1%81%D0%B5%D0%B4%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%9C%D0%9E%202023-2024/%D0%97%D0%B0%D1%81%D0%B5%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5%201%20%D0%9C%D0%9E%2023.08.2023/_%E6%A0%81%E7%90%80%E7%90%80%E7%80%80%E7%8C%80%E3%A8%80%E2%BC%80%E2%BC%80%E6%B4%80%E7%A4%80%E7%8C%80%E6%8C%80%E6%A0%80%E6%BC%80%E6%BC%80%E6%B0%80%E2%B8%80%E6%94%80%E6%90%80%E7%94%80%E2%B8%80%E7%88%80%E7%94%80%E2%BC%80

obpa3yorye KOHHIeCKon
TIOBEPXHOCTH, OCh 1 BepIIMHA
KOHUYEeCKOM TTOBePXHOCTH

KoHyc: 0CHOBaHHe U BEpIILWHA,
oOpa3ytolias ¥ 0Cb; TUIOLIA/b
OOKOBOI U TTOJIHOM TOBEPXHOCTU

https://myschool.edu.ru/

YceuéHHBIN KOHYC: 0Opa3yrorye u
BBICOTA; OCHOBAHUS U OOKOBast
II0BEPXHOCTb

https://myschool.edu.ru/

10

M300pa>keHre KOHYyCa Ha TJIOCKOCTH.
PasBépTka KoHyca. CeueHus: KOHyCa
(T/I0CKOCTRI0, Mapasie/ibHON
OCHOBAHHIO, U MJI0CKOCTHIO,
MPOXO/sLIlell yepe3 BepIINHY)

https://myschool.edu.ru/

11

Komb6uHarwist Tesn BpaijeHus 1
MHOT'OIPaHHUKOB

https://myschool.edu.ru/

12

MHororpaHHHK, OITMCAaHHbIM OKOJIO
cdepsl; cdepa, BrivicaHHasi B
MHOTOTPaHHUK WY B TeJI0 BpalljeHust

https://myschool.edu.ru/

13

ITousaTue 06 00BémMe. OCHOBHEBIC
CBOIiCTBa 0OBLEMOB TeJ

https://myschool.edu.ru/

14

OO0BEM 1[UIMHAPA, KOHYCa

15

O61ém 11apa U rIomazb chepbl

16

[Tomo0OHbIe Tesla B IPOCTPAHCTRE.
CoOTHOILIEHHS] MeXKY TUIOLIaZsIMU
TIOBEpPXHOCTEH, 00bEMaMU TIO0OHBIX
Ten

17

KontponbHast pabora o remam "Tesna
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BpaieHus” v "O0beMbl Te"

BekTop Ha M/I0OCKOCTU U B

18 https://myschool.edu.ru/
MPOCTpaHCTBe o T
19 Cno>xeHre U BbIUMTaHKE BEKTOPOB https://myschool.edu.ru/
20 YMHOKeHue BeKTOopa Ha Uncio https://myschool.edu.ru/
PasnoyxeHue BekTOpa 1o Tpém
21 HeKOMIJIaHapHbIM BEKTOPaM. https://myschool.edu.ru/
[IpaBuo napasnienenuresa
Perienue 3a7jau, CBsI3aHHBIX C
22 NIpYUMeHeHreM TIPaBUI JelCTBUM C https://myschool.edu.ru/
BEKTOpaMU
[IpsiMoyronbHas cucteMa KOOpJUHAT
73 B mpocTpaHcTBe. KoopauHaThk!
BekTOpa. [Ipocreniive 3ajaum B
KOOp/IMHaTax
24 Yron mexay BekTopamu. CKanspHoe
NIpOU3Be/leH1e BEKTOPOB
Bbruucrienue yrios me NPSIMBIMU
25 y Ry 1P https://myschool.edu.ru/
Y TJIOCKOCTSIMU
Koop/ivHaTHO-BEKTOPHBINA METOZ, [TpU
26 PA P AT https://myschool.edu.ru/
pellleHny TeOMeTPUUeCcKuX 3aziau
KoHtposbHast paboTa 1o Teme
27 "BekTOpb! M KOOpAMHATLI B
IIpoCTpaHCTBe"
28 [ToBTOpEHME, 0600ITIEHE U https://myschool.edu.ru/

cucremMartu3alus 3HaHU. OCHOBHbIE
¢urypsl, ¢hakThl, TeOpeMbI Kypca
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MNJIaHUMETPHU
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[ToBTOpEHMe, 060011IeHE U
cucremaru3alus 3HaHU. OCHOBHbIE
¢burypsl, GakTbl, TeOpeMbI Kypca
TUITAHUMETPUU
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[ToBTOpEHME, 0600ITIEHUE U
crcTeMaTU3aLys 3HaHWH. 3agaun
TUITAHUMETPUU U METOZbI UX PeleHus]

https://myschool.edu.ru/
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[ToBTOpEHME, 0600IIEHNE U
cUCTeMaTH3aLus 3HaHUH. 3afaun
TUITAHUMETPHUU Y METOABI UX PeLIeHus

https://myschool.edu.ru/
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[ToBTOpEeHMe, 06001eHHe U
cucremary3alus 3HaHUA. OCHOBHbIE
¢burypsl, pakThl, TEOpeMbI Kypca
CTepeoMeTpUu

https://myschool.edu.ru/
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VToroBast KOHTpO/IbHAsI paboTa

https://myschool.edu.ru/
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[ToBTOpEeHMe, 06001eHHe U
CUCTeMaTH3aLus 3HaHUU

OBHIEE KO/IMYECTBO YACOB II10
I[TPO'PAMME

34
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YYEBHO-METOJUYECKOE OBECIIEUEHUWE OBPA30OBATEJ/IBHOI'O
ITPOLOECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIbBI /11 YYEHUKA

Teometpust, 10-11 kmaccel: 6a3oBbId U yriyOneHHbIM ypoBHU: yueOHMK/ ATaHacsH JI.C.,
byty3oB B.®., Kagomues C.b. u apyrue 11-e usg., crep. — Mocksa: Ilpocseienue, 2023. —
287 c.: n.

METOJUYECKHWE MATEPUWAJIBI IV/I51 YUUTEJIA
'eometpus. Iupaktuyeckue Marepuassl. 10 kiacc. YMK JI. C. AtaHacsiHa.
I'eometpus. Iupaktuyeckue Matepuasnsl. 11 knacc. YMK JI. C. AtaHacsHa.

OUPPOBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPChI CETU
NHTEPHET

Marepuanbl 1o MaTeMaTHKe B EfuHON Ko/meKiyy 1udpoBbIX 00pa3oBaTebHBIX PeCYpPCOB
http://schoolcollection.edu.ru/collection/matematika

3ajaud 10 reoMeTpuu: WHGOPMAIMOHHO-TIOUCKOBass cucTteMa http://zadachi.mccme.ru
WHTepHeT-nIpoeKT «3aiaun» http://www.problems.ru



http://www.problems.ru/
http://zadachi.mccme.ru/
http://schoolcollection.edu.ru/collection/matematika
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