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Pabouas mporpamma yuebHoro Kkypca «['eomerpusi» 0a30BOro ypoBHS ISt
obyuaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha ocHoBe DefepasbHOI0 roCy/japCTBEHHOIO
oOpa3oBarebHOrO CTaHJAApTa CpeAgHero oOIiero obpa3oBaHUsl, C YYETOM COBPEMeHHBIX
MHPOBBLIX TpeOOBaHHH, IMPeAbsABASEMbIX K MaTeMaTUUECKOMY 00Opa30BaHUIO, M TPaJUIUM
poccuiickoro obpasoBanusi. Peanusaliys mporpaMmbl 00ecrieurBaeT OBJajIeHHe KIF0UeBbIMU
KOMIETeHI[USIMM, COCTaB/ISIOIIMMU OCHOBY [I/I1 CAMOPAa3BUTHS W HEIIPEPBIBHOTO
00pa3oBaHMsl, 1[eJIOCTHOCTb OOIIEKY/IbTYPHOIO, IMYHOCTHOTO Y TMO3HABATEe/IbHOT'O PAa3BUTHUS
JTMYHOCTU 00YYarOIIUXCS.

IOE/IN N3YYEHUA YYEBHOI'O KYPCA

Ba)kHOCTb yueOHOTO Kypca reOMeTPHUM Ha ypOBHe cpefHero o0iiero obpa3oBaHUs
o0yc/ioB/ieHa TIPaKTUUECKOM 3HAUMMOCTBIO MeTarpeIMeTHBIX W TpeJAMEeTHbIX Pe3y/bTaTOB
oOyueHUsI TeOMeTpUM B  HalpaB/leHWH JIMUHOCTHOTO Pa3BUTHS  OOydYaroImuxcs,
dbopmupoBaHus (YHKIJMOHA/bHOM MaTeMaTHUeCKOW TpaMOTHOCTH, W3y4eHUsl [Ipyrux
yueOHBIX AUCHUIUIMH. Pa3BuTHe y 00yuaroluXcs MPaBUIbHBIX MTPEICTaBIeHUN O CYI[HOCTH
Y TIPOMCXOXK/IEHNY TeoMeTpUUeCKUX abCTpakKIfuii, COOTHOIIEHWH PeasibHOTO W HW/leabHOro,
XapakTepe OTpPa)KeHWsI MaTeMaTUUeCKOW HayKOW SIBJIEHMU W MPOLIeCCOB peasbHOr0 MMPa,
MecTe TeOMeTpUM B CUCTeMe HayK M POJIM MaTeMaTUueCKOTrO MOJe/MpPOBaHUs B HayYHOM
MO3HAaHWM W B TIPAKTHKE CIIOCOOCTBYeT (hOPMHUPOBAHHIO HAYYHOTO MHPOBO33pEHUS
yUaIuxcs, a TakKe KaueCTB MbIIIeHUs], HeOOXOUMBIX i aJjanTaljii B COBPEMEHHOM
o011iecTBe.

['eomeTpusi siBAsieTCsl OAHUM M3 0a30BbIX TpPeJMETOB Ha ypOBHe cCpeiHero o0Iero
oOpa3oBaHusl, TaK Kak obecrieuriBaeT BO3MOKHOCTb M3YUeHHs KakK JAUCLIATIIMH eCTeCTBEHHO-
HayuYHOW HaIlpaB/IeHHOCTH, TaK ¥ TyMaHUTAapPHOM.

Jlornueckoe MbliiljieHWe, (OpMUpyeMOe TPU W3yUeHUU O0yuaroluMUCS TTOHSATUMHBIX
OCHOB TeOMEeTpUH U TIOCTPOEHWH LIeTIOUKU JIOTUYeCKUX YTBEP)KIEHUM B XOje pellleHus
reoMeTpUUeCKHX 3a/layu, YMEeHHe BbIZIBUTaTh W OIPOBEPraTh TUIIOTe3bl HEIOCPeJICTBEHHO
WCTIO/Ib3YIOTCS TIPY PeIlieHny 3a7iau ecTeCTBeHHO-HAay4YHOTO 1MKJ/IA, B YaCTHOCTH W3 Kypca
buU3UKY.

YMeHHe OpHUEeHTHPOBAThCS B IMPOCTPAHCTBE HWIPaeT CYIIIECTBEHHYIO PO/b BO BCEX
o0macTax /eATeNbHOCTH YesoBeKa. OpHeHTaIs ueloBeKa BO BPEMEHH U TPOCTPAHCTBE —
HeoOX0MMOe YC/IOBHe er0o COIMa/bHOTO OBITHS, (popMa OTpakeHUsI OKDPY>KaroIIlero MHpa,
yCJIOBHE VCIeITHOTO TI03HAaHWSI M aKTUBHOTO TIpeoOpa3oBaHUs [IeHCTBUTE/bHOCTH.
OnepupoBaHye TMPOCTPAHCTBEHHLIMM OOpa3amMu o00beJuHsIeT pa3Hble BHUAbI yueOHOW WU
TPYZIOBOH JIeSITe/IbHOCTH, SIB/ISIETCS OZHUM M3 MPodeCcCroHaTbHO BayKHBIX KaueCTB, TI03TOMY
aKTya/ibHa 3afiaua (hOpMHUPOBaHHSA y OOYYarOIMXCS TMPOCTPAHCTBEHHOTO MBIIIEHHsT Kak
Pa3HOBUAHOCTU 00pa3HOTO MBIIIJIEHUs] — CYII[eCTBEHHOTO KOMITOHEHTa B TIOATOTOBKE K
MPAKTUUeCKOH /iesITeTbHOCTH TI0 MHOTHMM HarlpaBJieHUsIM.

Ilenb ocBoeHWs: TIporpaMMbl yueOHOro Kypca «['eomerpusi» Ha 6a30BOM ypOBHE
oOyueHusi — o006ijeoOpa3oBaTe/ibHOe W OOIEKY/IbTypHOEe pPa3BUTHEe O0ydJaromuxcs depes
obecrieueHre  BO3MOXKHOCTM  TIpUOOpeTeHWs] ¥ MCIOMb30BaHUSI  CUCTEMAaTUUYeCKUX



reoMeTpUYeCcKUX 3HaHUM U JIeUCTBUH, CIel[U(UUHBIX reOMeTPUH, BO3MOXXHOCTH YCIIeIITHOTO
MPOJIO/DKEHNUsT  00pa30BaHUsl TI0  CIEI[HA/IbHOCTSIM, He CBA3aHHBIM C TMPUK/IaJHBIM
WICTI0/Tb30BaHNEM TeOMETPHH.

[IporpaMma Mo reoMeTpud Ha 0a30BOM ypOBHe TIpeJHa3HAuUeHa [JIsi OOydYaroIuxcst
CpeJiHeM IIKO/bl, HE HCTBITHLIBABIINX 3HAUUTE/bHBIX 3aTPYJHEHHH Ha YPOBHE OCHOBHOI'O
ob1ero obpa3oBanusi. Takum oOpa3oM, oOyuarorrecss Ha 0a30BOM YPOBHE /I0/KHBI OCBOUTD
o0Iie MaTeMaTHUyecKHe yMeHWUs], CBsi3aHHbIe CO CITeli(UKoN reoMeTpuu U HeobXouMble
JUIs )KU3HU B CcOBpeMeHHOM o0iriectBe. Kpome 3TOro, OHM UMEIOT BO3MO>KHOCTb M3YUMTb
reoMeTpuio Oosee ray0OKO, ecid B JlalbHeMIlIeM BO3HUKHET HeOoOXOAMMOCTb B
reoMeTpUUeCKHX 3HAHUSX B MTPo(deCcCroHa/LHOM /e TeTbHOCTH.

HNocTwkeHre  1jeid  OCBOEHHUSI  TpPOrpaMMbl  oOecrieurdBaeTCsi  pellieHueM
COOTBETCTBYIOLMX 3a/iau. [IpUOPUTETHBIMU 3a/ladyaMy OCBOeHUsI Kypca «['eomeTpum» Ha
6a3oBom ypoBHe B 10—11 Kiaccax sIB/ISTFOTCS:

« (opmHpOBaHUe TIPe/ICTAaBAEHUS O TeOMETPUM KaK YaCTH MHPOBOH KY/IbTYPbI H

0CO3HaHHe eé B3aUMOCBSI3H C OKPY’KaloI[UM MHPOM;

« (opMmupoBaHWe Tmpe/CTaBIeHHsT O MHOTOTPAaHHUKAX WM TejaX BpalleHWs KakK O
BaXHEUIIIMX MaTeMaTUYeCKMX MOZeJIsiX, T03BOISIOIIUX OMUChIBATE W H3yYaTh
pa3HbIe SIBJIEHUS] OKPY’KaloI[ero MHUPa;

« (opmHupOBaHUEe yMeHUs pacTio3HaBaTh Ha uepTekaxX, MOZe/SIX U B peaTbHOM MHpe
MHOTOTPDaHHHUKH U TeJla BpallleHusT;

e OB/aJieHWE MeTOJaMH pelleHHWs 3aZlau Ha T[IOCTPOEHUSI Ha U300paKeHHUsIX
TIPOCTPAHCTBEHHBIX QUTYD;

e (opmHupOBaHUEe YMeHUs OTIePUPOBATh OCHOBHBIMU TTOHATUSIMH O MHOTOTDaHHUKAX U
TeJlaX BpaIlleHUs] U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIaJieHME aJITOPUTMaMH PellleHHsI OCHOBHBIX THUTIOB 3a/la4; (JopMUpOBaHHE YMEHHUSI
MIPOBO/IUThL ~ HEC/TIOXKHBbIE  JIOKa3aTe/bHble pacCyKAeHWs B Xo/le  pelleHHus
CTepeoMeTPUUeCKUX 3a7iau Y 3a7lau C MPAaKTUUeCKHUM CO/iepyKaHueM;

e pa3BUTHE WHTE/JIEKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEM O00ydJaroluxcs,
MO3HaBaTe/lbHOM  aKTHUBHOCTH, HCCJIe/I0OBaTebCKUX  YMEHWM, KPUTUYHOCTU

MBIIILIEHUS;
» (dopMmupoBaHre (PYHKI[MOHA/IbHON IPAaMOTHOCTH, pe/ieBaHTHON TeOMeTpUU: yMeHue
pacrio3HaBaThb  TIPOsIBJIEHUSI ~ TeOMEeTpUUeCKHWX  TIOHSTHUH,  OOBEeKTOB U

3aKOHOMEPHOCTEN B peasibHbIX JKU3HEHHBIX CUTyalUsIX U TPU WU3YyUeHWUU APYTUX
yueOHBIX  TIPe]METOB, TMPOSIBJIEHUs  3aBUCHUMOCTeHd W 3aKOHOMEPHOCTEM,
dbopMyupoBaTh UX Ha s3blKe TeOMeTpPUU U CO3/jaBaTh reoMeTpUueckue MOJ ey,
MPUMEHSITb OCBOEHHBIM T'eOMeTpUYeCKU ammapar [jisg pelieHus TIPaKTHUKO-
OPUMEHTHMPOBAHHBIX  3aJay, HWHTepPNpeTUpoOBaTb M  OLIEHWBaTb MOJyUYeHHbIe
pe3yJbTaThl.
OT/MunTeTHHOM  OCOOEHHOCTBIO  TPOTPAaMMBbI  SIBJISIETCSI  BK/IFOUeHHWe B KYPC
CTepeOMeTpUM B Hauaje ero H3yueHusi 3ajlay, pelllaeMblX Ha YPOBHe HWHTYUTUBHOTO
Mo3HaHUs, W oOrnpejenéHHbIM 00pa3oM opraHv3oBaHHasi paboTa Haj HHUMH, UTO



CHOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO U TPOCTPAHCTBEHHOT'O MBbIIIEHUs, CTUMYIUDPYeT
MpoTeKaHHe UHTYUTHUBHBIX TIPOI[eCCOB, MOTUBHUPYET K JlabHeHUIIeMy U3yUeHHIO MpeiMeTa.

[TpefmouTeHre OTAAETCS HArJIsAJHO-KOHCTPYKTHBHOMY MeToAy oOOyueHHs, TO eCTh
TeopeTUUeCcKre 3HaHUS UMeIOT B CBOeM OCHOBe UyBCTBEHHOCTb TPeAMEeTHO-TIPAKTUUeCKOM
JIeTeIbHOCTH.  Pa3BUTHE TIPOCTPAHCTBEHHBLIX MPEACTAaB/I€HHH Yy YuallluxXcsi B Kypce
CTepeoOMeTpPUM TIPOBOJAUTCS 3a CUET pellleHWs 3aJady Ha Co3/laHre IMPOCTPAHCTBEHHBIX
o0pa30B W 3a/lau Ha OIEPHPOBaHME ITPOCTPAHCTBEHHLIMU oOpasamu. Co3gaHue obOpasa
TIPOBOZUTCS C OTIOPOM Ha HarJISiAHOCTh, a OTlepPUPOBaHUe 00pa3oM — B YC/IOBUSIX OTBJ/I€UEHUS
OT HarJsiAHOCTH, MbIC/JIEHHOTO U3MEeHEeHUsI ero NCXOJHOTO CO/lep>KaHusl.

OcCHOBHbIE coflep)KaTesibHble JiMHMUM Kypca «['eomerpum» B 10-11 Kkiaccax:
«MHororpaHHuku», «lIpsgmMble W TUIOCKOCTA B TIPOCTPaHCTBe», «Tesa BpalleHus»,
«BekTopel ¥ KOOpAMHATHI B IPOCTPAHCTBe». MDOpPMHMpOBaHHE JIOTUUECKUX YMEHMH
pacrpeziesisieTcsl He TOJILKO T10 CO/lep>KaTebHBIM JIMHUAM, HO M TI0 rojaM o0yuyeHHs Ha
ypOoBHe cpefHero obiriero o6pa3oBaHusl.

Coziep>kaHrie 00pa30BaHuUsl, COOTBETCTBYIOI[ee TMPeAMETHLIM pe3y/ibTaTaM OCBOEHWUS
paboueli mporpammbl, pacripefie/IiéHHbIM T10 TrojaM 00yueHHs, CTPYKTypPUPOBAHO TaKUM
oOpa3oM, uToObI OB/ajieHHe reoMeTpUUYeCKUMU TOHSITUSIMU M HaBbIKAMU OCYIIECTBJISIOCH
ToC/IeZioBaTe/IbHO U TIOCTYIIATe/IbHO, C COOJTIO/[eHHEeM TPHHIMIIA TIPeeMCTBEHHOCTH, UTOOBI
HOBBbIe 3HAHUS BK/IIOYA/JMCh B OOIIyI0 CHCTEMy TeOMeTPUYeCKUX TpefiCTaB/IeHui
00yuaroImxcs, paciupsisi U yrayossis eé, oOpa3yst MpouHble MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha usyueHnuve reometrpru oTBOAUTCA 2 yaca B Hezlesro B 10 kytacce v 1 yac B HeZiesito B
11 kacce, Bcero 3a Ba rozia ooyuenus - 102 yueOHBIX uaca.

COJEPKAHUE YYEBHOI'O KYPCA

10 K/TACC

IIpsiMble ¥ TJIOCKOCTH B MPOCTPaHCTBE

OCHOBHbIE TIOHAITHS CTepeoMeTpuu. Touka, TMpsiMas, ILJIOCKOCTh, TPOCTPAHCTBO.
[Tonstie 06 aKCMOMaTHYeCKOM TIOCTPOEHUM CTepPeOMeTpUH: aKCHOMBI CTePeoOMeTpUd U
CJ1e[ICTBUS U3 HUX.

B3auMHoe pacriosioykeHue MpsIMbIX B MPOCTPAHCTBe: MepeceKarolecs, rnapasienbHble
Y CKpelllMBatoluecsi npsiMbie. [lapanienbHOCTh MPSMBIX W TJIOCKOCTEH B TPOCTPAHCTBE:
rapasiie/ibHble TIpsiMble B MPOCTPAHCTBe; Tapasie/lbHOCTh TPEX TMPSIMBIX; TapaienbHOCTb
TPSIMOM Y TIJIOCKOCTH. YTJIbI C COHAmNpaB/IeHHbIMHA CTOPOHAMU; YTOJI MeXAy TPSMbIMH B
npoctpaHcTBe. [lapaiienibHOCTL TIJIOCKOCTeN: TapajuiefibHble TJIOCKOCTH; CBOMCTBa
napajieflbHbIX TII0CKOcTel. [lpocTelilliie TpPOCTpaHCTBeHHbIe (UIYPhl Ha TJIOCKOCTU:
TeTpaszp, Kyb, mapasuienenurie]]; TOCTPOeHHe CeueHHuH.



[TepneHAUKY/ISAPHOCTE TPSIMOM W TJIOCKOCTH: TE€pPHEeHAUKYJSpPHbIE TIpsIMble B
MPOCTPAHCTBe, MpsMble Tapasvie/ibHble W TIepPHeHJUKYJsIpHble K TIJIOCKOCTH, TPU3HAK
MepreHUKY/JISPHOCTA MPSIMOM M IUIOCKOCTH, TeopeMa O MpSIMOM TepreHUKYJISIPHOU
TJIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YrOJl MEX/y MPSIMOM U TVIOCKOCTBIO; IBYTPAHHBIN yToOJI,
JIMHeWHBbIA Yyroa ABYrPaHHOro yria. [leprieHUKY/ISIp ¥ HaK/IOHHBIE: paCCTOSIHUE OT TOUKHU
[0 TIJIOCKOCTH, pacCTOsSIHWE OT MPSIMOM 0 TUIOCKOCTH, MPOEeKIYs (Urypbl Ha MJIOCKOCTb.
[leprieHIUKY/ISIPHOCTb TUJIOCKOCTEW: MPU3HAK MNEPHeHAUKY/ISPHOCTH [ABYX IJIOCKOCTEM.
Teopema 0 Tpéx mepreHUKYJ/IsIpax.

MHororpaHHUKH

[ToHATME MHOTOrpaHHUKA, OCHOBHbIE 3/IeMEHTbl MHOTOTPAaHHUKA, BBIMYK/Ible U
HEBBINYK/Ible MHOTOTPDaHHUKHW; pa3BEPTKA MHOrOrpaHHUKa. IIpu3ma: n-yrosibHasi mpu3Ma;
rpaHd ¥ OCHOBaHWSI TIPY3MbI; TIpsIMasi W HaAK/JOHHAs TpH3Mbl; OOKOBasi W TIOJHAs
MOBEPXHOCTb Tpu3Mbl. [lapannenenures, MpsSMOYTro/ibHBIM Mapasiienenures; W €ero
cBoiicTBa. ITupamuja: n-yrosibHasi TTMpaMu/ia, TPaHA U OCHOBaHHE IMHMPaMH/IbI; OOKOBasi M
TMOJTHasi TIOBEPXHOCTh MMPaMU/Ibl; TIPaBUW/IbHAs M yCeUYéHHasi MUpaMUia. DJeMeHThI TTPU3MBbI
¥ nupamuabl. [lpaBUibHBIE MHOTOTDAaHHUKHW: TIOHSITWE TPaBUIBHOTO MHOTIOTDaHHUKA;
rpaBW/IbHasi TpU3Ma W TpaBW/bHasi MUpaMuU/a; MpaBWIbHas TpeyrojbHasi NMUpamujia u
TIPAaBWIbHBLIM TeTpas3ap; KyO. [IpeicraBiieHre O MpaBUIBHBIX MHOTOIPAaHHUKAX: OKTas3p,
noxekas ip v ukocasip. CeueHrss NpU3MbI U TTUPaMU/IbI.

CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHsI OTHOCUTEIbHO TOUKH, TIPSIMOM, TJIOCKOCTH.
OneMeHTbl CAMMETPUY B NMpaMuZiax, Napasiienenuneax, NpaBUIbHbIX MHOTOTDaHHUKAX.

BbIunic/ieHre 371eMEHTOB MHOT'OTPAaHHUKOB: pé0pa, [AuaroHanu, yribl. Ilromiagsb
OOKOBOM TMOBEPXHOCTH U TIOJTHOM TIOBEPXHOCTH TIPSMOM TIPU3MBI, TUIOIIA[b OCHOBaHWH,
TeopeMa O OOKOBOW TIOBEPXHOCTH MPSMOM Tpu3Mbl. [lnomagbp GOKOBOM TMOBEPXHOCTU U
MOBEPXHOCTH TPaBW/IBHOW NHMpPaMU/bI, TeopeMa O TIUIOLaJAX YCeYEHHOU NHUpaMUJBbI.
[MTousiTrie 06 06BEMe. OOBEM MMPaMU/IbI, IPHU3MBI.

[TomobHbie Terma B mipocTpaHcTBe. COOTHOIIEHUSI MEXY TIIOMAASIMU TTOBEPXHOCTEH,
00BEMaMH TTO0OHBIX Te.

11 KJ/TACC

Tena BpameHus

LunuHgpuueckass TIOBEPXHOCTb, 0Opasyroliye UIMHAPUUYECKOW TTOBEPXHOCTH, OCh
LUIMHPUUECKON TIoBepxXHOCTH. L[ummHAp: oOcHOBaHuSi U OOKOBasi TIOBEPXHOCTH,
oOpa3yroljasi ¥ 0Chb; IIOIAa/Ib OOKOBOM U MOTHOM ITOBEPXHOCTH.

KoHunueckasi ToBepXHOCTb, 0Opa3yroIiie KOHAYeCKOW MMOBEPXHOCTH, OCb M BepIlMHA
KOHWYecKol moBepxHocTH. KoHycC: ocHOBaHMe W BepIliMHA, 00pa3yroljasi ¥ OCh; IIOU[Afb
GOKOBOI U TI0JTHOM TIOBEPXHOCTH. Y CeuéHHbBINM KOHYC: 0bpa3yroliie U BbICOTa; OCHOBAHUS U
60KoBasi TOBEPXHOCTb.

Cdepa v 1map: LeHTp, paJuycC, JUaMeTp; TJIOLIa/lb MOBEPXHOCTU cdepbl. B3armHoe
pacronoxeHue cheprl ¥ TVIOCKOCTH; KacaTebHasi IJIOCKOCTh K cdepe; mioab cepsl.

M306pakeHue Tes BpallleHUsI Ha TUIOCKOCTU. Pa3BépTKa LWIMH/pa U KOHyCa.

KombuHalyy Ten BpallleHHsi U MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMUCAHHBINA OKOJIO
cdepsl; chepa, BMMCaHHAsE B MHOTOTPAaHHUK, WX TeJIO BpallleHHs.



[Tonsitue 06 o06bEéMe. OcHOBHbIe CBoOiCTBa 00BEMOB Tesl. Teopema 00 00BEMe
MIPSIMOYTO/TLHOTO Tlapasiiesienumesa u ciaeqcTeus U3 Heé. O0bEM LIUIMH/PA, KOHyca. O6BEM
11apa Y rioujajb chepsol.

[TomobHbie Terna B mipocTpaHcTBe. COOTHOILIEHUSI MEXY TIIOMIAASIMU TTIOBEPXHOCTEH,
00BbEMaMH TTOI0OHBIX Te.

Ceuennss UuMMHApPa (Tapa/uiesibHO W TIEPIIEHAMKYJISIPHO OCH), CeueHWs KOHyca
(mapasuieslbHOe OCHOBAHUIO U MPOXOZsiijee uepe3 BePIINHY), CeUeHus 1iapa.

BeKTopbl M KOOPAWMHATHI B POCTPAHCTBE

BekTtop Ha T/IOCKOCTA W B TmpocTtpaHcTBe. Ciio)keHWe W BBIUMTAHHE BEKTODOB.
YMHOKeHHe BeKTOopa Ha unciio. Pa3io)keHre BeKTOpa M0 TPEM HEKOMIT/ITaHAPHLIM BEKTOpaM.
[TpaBwio mapasienenure/ia. PerieHre 3a/iau, CBS3aHHBIX C IPUMeHEHHEeM TIPaBUI JeNCTBUM
c BekTOpamu. [IpsiMoyTo/ibHast cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.
[Mpocretiume 3aau B KOOpPAWHATAX. YTO/M MexXay BekKTopamu. CKa/lspHOe TMpOou3Be/ieHue
BEKTOPOB. BhIuncieHre yIjioB MeX/y TIPSIMBIMA U TUVIOCKOCTSIMU. KoOpIMHAaTHO-BEKTOPHBIH
METO/], TIPY PellleHuH reOMeTPHUUeCKHUX 3a/au.

INTAHUPYEMBIE PE3YJ/IBTATDI

JINMHHOCTHBIE PE3YJ/IBTATDI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHUS IMPOrpaMMbl yueOHOro TipegMeTa «MareMaTHKa»
XapaKTepU3YyHTCS:

I'paxxanckoe BocnuTaHue:

Cc(OPMHUPOBAHHOCTBIO TPAKJAHCKOW TMO3ULIMKA 00ydYaroillerocss Kak akTUBHOTO W
OTBETCTBEHHOTO WIe€Ha POCCHHCKOTO 0O0IecTBa, IIpe/CTaBeHNeM O MaTeMaTHYecKhX
OCHOBax (PYHKI[MOHUDOBAHUS Pa3/MUHbIX CTPYKTYp, SIBJIEHUWM, TIpoLelyp TPaXkKZaHCKOTO
obmiectBa (BbIOOPBI, OIMPOCHI W TIP.), YMeHHEM B3aUMOJEMCTBOBATh C COLMA/IbHBIMU
VMHCTUTYTaMH B COOTBETCTBUHM C UX (QYHKLUSIMHU U Ha3HAUEHUEM.

IlaTprioTHUecKoe BOCIUTaHHE:

chOpMUPOBAHHOCTBI0 POCCUMCKOM TpaK/IaHCKOW HWJIEHTUYHOCTH, YyBaXkKeHUsl K
MpOLJIOMY M HAaCTOSIIEMY POCCUMCKOM MaTeMaTUKH, LIeHHOCTHBIM OTHOIIEHWeM K
JIOCTH)KEHUSIM pPOCCHUMCKHUX MaTeMaTUKOB M POCCHUMCKOM MaTeMaTHYeCKOW IIIKOJIbI, K
HCIT0/Tb30BaHUIO 3TUX [IOCTHKEHUU B APYTUX HayKax, TEXHOJOTUSIX, Chepax SIKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHWEM [IyXOBHbIX LIEHHOCTed pPOCCHUMCKOTO HapoAa; C(POPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHWS, STUYECKOTO T[IOBEJIeHHs], CBSI3AHHOIO C TMPaKTUYeCKUM
MpUMeHeHUeM [JOCTM)KeHUU HayKU U [eATe/IbHOCTbIO YUEHOT0; 0CO3HAHUEM JIMYHOTO BK/azia
B ITIOCTPOEHNE YCTOHUUBOTO OYyIIeTO.

JcTeTHYeCcKoe BOCIIMTaHUe:

3CTETUYECKMM OTHOLLIEHWeM K MHUpPY, BKJOUasi SCTeTUKY MaTeMaTHUueCcKuX
3aKOHOMEpPHOCTel, OOBEKTOB, 3a/lau, peIleHHH, pPaCCYy>KAeHWH; BOCIPUMMUHBOCTBIO K
MaTeMaTU4YeCKUM acrleKTaM Pa3/TuyHbIX BUJOB UCKYCCTBaA.



dusnyeckoe BOCIUTAHME:

chOpMUPOBAHHOCTBIO yYMEHHsI TIPUMEHSATb MaTeMaTHueckue 3HaHUsS B HWHTepecax
3/10pPOBOT0 M Ge30macHOro obpasa >XKM3HHU, OTBETCTBEHHOTO OTHOIIIEHHUS] K CBOEMY 3710POBbIO
(3mopoBoe mnuTaHWe, cOa/aHCHPOBAHHBLIM pPEXUM 3aHATAA UM OTAbIXa, peryJ/sipHas
du3nueckasi aKTUBHOCTH); (PU3UUECKOTO COBEpIIeHCTBOBAHUS, TIPU 3aHSITUSIX CIIOPTUBHO-
03/10POBUTE/IbHOM JIesiTeTbHOCTBIO.

TpyaoBoe BocUTaHUe:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM 1[eHHOCTH TPY/10/1t00Hs; MHTepeCcoM K pa3inyHbIM
chepam TIpoheCCHOHATBLHOM  ZeSiITeTbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U  eé
TIPWIOXKEHUSIMHA, YMEHHEeM COBepIllaTh OCO3HaHHBIM BbLIOOp Oyayiieid mnpodeccun u
peai30BbIBaTh COOCTBEHHbIE JKHM3HEHHBbIE TUIaHbI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTUueCKoMy o00pa3oBaHHI0O U caMo00pa30BaHWIO Ha TIPOTSDKEHUM BCEM JKU3HU;
TOTOBHOCTbIO K aKTMBHOMY y4YaCTUIO B peIlleHWM MpPaKTUUeCKUX 3a/lad MaTeMaTHueCKOu
HarpaB/eHHOCTH.

JKO0/IOrHYecKoe BOCIIUTaHue:

c(hOpMUPOBAHHOCTBIO 3KOJIOTUUECKON KY/IbTYPbl, TOHUMAaHUEM BMSIHUSI COL[MAbHO-
5KOHOMMYECKUX TPOLIECCOB Ha COCTOSTHME MPUPOJHOM M COLMAanbHOW Cpe/ibl, 0CO3HAaHHWEM
17100a/IbHOTO  XapaKTepa JKOJIOTUYECKHWX TIpo0sieM; OpHWeHTaleli Ha TMpUMeHeHHe
MaTeMaTUUeCKWX 3HaHWM [jIsS  pelleHds 3ajad B 00/acTM  OKpYJKalolllel  cpefibl,
TJIAHUPOBAHUSI TIOCTYTIKOB M OLIEHKM WX BO3MOXXHBIX TOC/IEJCTBUM [/ OKpY>Katolleu
cpeJpbl.

IleHHOCTH HAyYHOTr'0 MO3HAHMSA:

c(hOpMUPOBAHHOCTBI0 MHPOBO33pDEHHs], COOTBETCTBYIOIIEr0 COBPEMEHHOMY YDPOBHIO
pa3BUTHSI HAYKU U OOIeCTBEHHOM TMPaKTHUKW, TOHMMaHHWeM MaTeMaTHyecKol HayKu Kak
cepbl yes0BeuUeCKOW [JesiTeTbHOCTHU, 3TaroB eé pa3BUTHUS U 3HAUMMOCTU [/Isl Pa3BUTHS
L[MBWIM3allUM; OBJaJIeHUeM S$I3bIKOM MaTeMaTUKd W MaTeMaTMUeCKOW Ky/JbTYpoul Kak
Cpe/ICTBOM TI03HaHWSI MUPA; TOTOBHOCTBIO OCYIIECTB/ISITh MPOEKTHYIO U UCC/Ie0BaTe/IbCKYHO
JlesiTeTbHOCTh UHAUBUAYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeaMeTHble — pe3y/ibTaThl ~OCBOEHHS  MMPOrpaMMbl  yueOHOTO  TpeaMeTa
«MaTemaTKa» XapaKTepPU3yIOTCS OBJlaZieHWeM YHHUBEpPCaTbHBIMHA NO3Haeame/bHbIMU
OelicmeusiMu, YHUBEPCA/bHbIMU KOMMYHUKAMUBHbIMU  OeliCmeusMuU, yHU8epCaabHbIMU
pe2ynsimugHbIMU Oeticmeusimu.

1) YHueepcanbHble no3nasamesbHble Oelicmgusi, obecneyusarom opmuposaHue
0a306blX KOSHUMUBHbIX nNpoyeccog obyuarowuxcs (oceoeHue MemoOO8 NO3HAHUS
OKpyJicaiouje2o0 Mupda; npumeHeHuUe J/02UYeCcKUX, UCcaedo8amenbCKUX onepayuli, ymeHull
pabomamb ¢ uHopmayueli).

Ba3oBble loruyecKue AeiCTBUS:

e BBIAB/IATD W XapaKTepPU30BaTh CYI[eCTBEHHbIe TPHU3HAKKM MaTeMaTHUeCKUX

00BEKTOB, TIOHATHM, OTHOILIEHUH MeXXy TIOHATUSAMU; (OPMY/IMPOBATh OIIPe/eeH s



TIOHSITUM; yCTaHAB/UBATh CYI|eCTBeHHbIN MPU3HaK KiacCU(UKalui, OCHOBaHUS AJisi
0000I11IeHNsT ¥ CPaBHEeHMsI, KpUTEPUH TTPOBOIMMOTI0 aHa/IN3a;

e BOCIIPUHHWMaTh, (HOPMYMPOBATh U IMPe00pPa30BhIBaTh CY>KEHUS: YTBEPAUTETbHbIE U
oTpuliaTe/ibHbIe, eIMHAYHbIE, YaCTHbIE U O0IIHe; YCIOBHEIE;

e BBIAB/ISATL MaTeMaTHMUeCKHe 3aKOHOMEpPHOCTH, B3aWMOCBSI3M U TPOTUBOpPEUUs B
dakTax, AAHHBLIX, HAOMIOZEHUSX W YTBEPXKAEHUSX; TMpeJjaratb KpPUTEpUU [I/Is
BbISIB/IEHUS] 3aKOHOMEPHOCTeH Y TIPOTUBOPEUNY;

e JlesiaTh BBIBO/bI C MCITI0/Ib30BaHHEM 3aKOHOB JIOTHKH, AelyKTUBHBIX U UHAYKTUBHbBIX
YMO3aK/TFOUeHUM, YMO3aK/TH0UeHUM 10 aHa/IOruH;

e TIPOBOJUTH CaMOCTOSITEJIbHO [l0Ka3aTe/lbCTBa MaTeMaTUUeCKUX YTBep)KJeHUH
(MpsiMble U OT TIPOTUBHOTO), BbICTPAaMBaTh apryMeHTalUi0, TIPUBOUTh NIPUMEpHI 1
KOHTPIIPUMephI; 000CHOBBIBAaTH COOCTBEHHBIE CY>K/I€HUS U BHIBObI;

e BbBIOMpaATh CriocoO pellleHUss yueOHOM 3ajjauM (CpaBHUBAaTh HECKOJBKO BapHaHTOB
pellieHWsi, BbIOMpaTh Haubosee TMOAXOASAIIANA C YYETOM CaMOCTOSITETbHO
BbI/IeJIEHHbIX KDUTEpHEB).

Ba3oBbie ucciefoBaTe/IbCKHe JeiCTBHS:

e UCMO/Mb30BaThb BOMPOCHl KaK MUCCAe0BaTe/IbCKUM  WHCTPYMEHT TI03HaHUS;
cdopMy/iipoBaTh  BOIPOCH],  (UKCUDPYIOI[He  TIPOTHBOpeuHe,  Mpobiemy,
yCTaHaB/IMBaTh WCKOMOe U JlaHHOe, (OpMUPOBATh TUIIOTe3y, apryMeHTUPOBAaThb
CBOIO T03ULIMI0, MHEHHUE;

e TPOBO/JUTH CaMOCTOSITEJIbHO CIJIAHWPOBAHHBIM SKCTIEPUMEHT, MCC/ieZloBaHHe TI0
yCTaHOBJ/IEHUIO OCOOEHHOCTel MaTeMaTHueckKoro 0OBeKTa, SBJeHHWs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXXTy 00beKTaMu, SIBJIEHUSIMH, TIPOLlecCaMu;

e camMmocTosATenbHO (opMynMpoBaTh 000OIEHUsT U BBIBOABI TI0 pe3yJbTaTaM
MpoBeJEHHOTO0  HaO/IO/leHWsl,  UCC/Ie[OBaHUs,  OLleHWBaThb  /IOCTOBEPHOCTHb
TI0JTyUeHHBIX pe3y/IbTaTOB, BBIBOJOB U 000011[eHI;

e TIPOrHO3MPOBAaTh BO3MOXXHOe pa3BUTHe TIpollecca, a TakKKe BbIJBUTaTh
TIPe/ITI0/I0’KEeHHS O eT0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora ¢ uadopmanmeii:

e BBIAB/IATH AeGUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX /IJIT OTBETa Ha BOMPOC
W JIJis pellieHust 3aJjauy;

e BbIOMpaTh WHGOPMALMI0O W3 WCTOUHHMKOB pAa3/IMUHBIX TUIIOB, aHa/JIU3UPOBATh,
CUCTeMaTH3UpOBaTh W UHTEPINPeTHPOBaTh UH(GOPMALMIO pa3/nyHbIX BUJOB U (opM
TIpe/iCTaB/IeHNSsI;

e CTPYKTypupOBaThb uH(GOpMalUio, TpeACTaBaAsSThL €& B pa3MuuHbIX (opmax,
WJTIOCTPUPOBATh rpaduuecKu;

e OLIeHMBAThb HAJE&KHOCTb MHGOpPMALMM IO CAMOCTOSATeNbHO C(HOPMYIMPOBAHHBIM
KpUTEPUSIM.

2) YHueepca/nbHble KOMMYHUKAMue@Hble delicmaus, obecneuugatrom

chopMUpOBaAHHOCMb COYUAIbHbIX HABbIKO8 00YUarOUUXCH.

Oo1enme:



BOCIIDUHUMAaTh Y (POPMYJ/IMPOBaTh CYXX[IEHHWS B COOTBETCTBUM C YCJIOBUSMH U
1[eJIIMU OOIIeHHsT; ICHO, TOUHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THWCbMEHHBIX TeKCTaX, [aBaTb TMOSCHEHUSI MO XOAY peLIeHus 3a/auu,
KOMMEHTHUPOBATh T0J/IyYeHHbIN pe3y/bTar;

B Xo/le OOCyXJeHUs 3aJjaBaThb BOIPOCHI TI0 CYI[eCTBY 0OCy>KJaemMoil TeMbl,
npobsieMbl, pelllaeMOM 3aZlau, BBICKA3bIBaTh W/eH, HalleJieHHble Ha TIOMCK
pelleHus; COTMOCTaB/ASTh CBOU CYXKAEHUS C CY)KIEHUSAMHU [APYTMX YUYaCTHUKOB
auasiora, oOHapy)kKuBaTh pa3/iduMie U CXO/CTBO TO3ULIUNA; B KOppeKTHOW ¢dopme
(hopMyIMpOBaTh pa3HOI/IACHs], CBOU BO3PaKeHUSsI;

Mpe/CTaB/ATh pe3y/abTaThbl pelleHusl 3aJaud, >SKCIIepUMeHTa, WCC/Ie0BaHus,
MPOeKTa; CaMOCTOSITeJIbHO BbIOMpaTh (OpMaTr BBICTYIUIEHUS C YYE€TOM 3afiau
npe3eHTaly U 0COOeHHOCTel ayIUTOPHH.

CoTpyaHuyecrBo:

TTOHMMATh W WCIT0/Ib30BaTh TIPEUMYIIeCTBa KOMaH/IHOW U WHAWBU/ya/IbHOM PabOThI
NpU  pelleHnyd y4deOHBIX 3ajlau; TPUHUMATh IieJib COBMECTHOHN JesTe/TbHOCTH,
MIaHMPOBATh OpraHW3alldi0 COBMECTHOW paboThl, pacmpefensaTb BHUAbI pabor,
JIOTOBapuBaThCsA, O0OCYXKAaThb IIPollecC M pe3yabTaT paboThl; 00001jaTh MHEHUS
HEeCKOJIbKHUX JTFO/IeH;

y4acTBOBaTh B TPYNIOBBIX ¢(opMax paboTbl (00CykaeHWs, 0OMeH MHeHHH,
«MO3TOBBIE IITYPMbI» U UHBIE); BLITIOJHATH CBOIO YaCTh pabOThl ¥ KOOPAUHHPOBATh
CBOU JIeMCTBUS C JPYTMMU UjieHaMU KOMaH/bl; OLleHHBaTh KaueCTBO CBOEro BKJIaZa
B OOmMMA TPOAYKT 10 KPUTEpHUsM, CHOPMY/JHUPOBAHHLIM  yYaCTHHKAMU
B3aMMO/IeNCTBUSI.

3) YHueepcaibHble pezynsimueHble Oelicmgus, obecneuusarom GopMuposaHue
CMBICN08bIX YCMAHOBOK U HCU3HEHHbIX HA8bIKO8 AUYHOCMU.
Camoopranusanmsa:

COCTABJISATH TI/IaH, aJITOPUTM PelLlieHUs 3a/jauu, BbIOMpaTh CrIocob pelieHus C YU4ETOM
MMEIOILHXCsI PeCyPCOB U COOCTBEHHBIX BO3MOXKHOCTe, apryMeHTUPOBAaTh U
KOPPEKTUPOBATh BapUaHTHI PeLleHrH C YU6TOM HOBOW MH(OpPMaLWH.

CaMOKOHTPOJ/IBL:

B/aJieTh HaBbIKaMU T[103HaBaTe/lbHOW pedeKCUM KaK OCO3HaHHUS COBeplllaeMbIX
NeNCTBUM W MBIC/IUTEBHBIX TIPOL[ECCOB, MX pe3y/bTaTOB; BafeTh criocobamu
CaMOMpPOBEPKH, CAMOKOHTPOJIS TIpOLiecca W pe3ysbTaTa PelleHds MaTeMaTU4YecKon
3ajjauu;

Npe/iBU/ieTb TPY/JHOCTH, KOTOpble MOTYT BO3HUKHYTh IIpU pellleHur 3aJaui,
BHOCUTb KODPEKTHBHI B JIeSITeJIbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/IbCTB, [JaHHBIX,
Hali/IeHHbIX OLLIMOOK, BbISIBJIEHHBIX TPY/JHOCTEH;

OlLlIeHMBaThb COOTBETCTBUE pe3y/bTaTa LeJU U YCIOBUSAM, OOBSCHATb MPUUMHBI
JOCTYKeHUsS] WA HeJJOCTVKEHHUSI pPe3y/IbTaTOB JesTebHOCTHA, HAaXOJAUTh OIIHOKY,
7laBaTh OL[eHKY MPHOOPeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IBTATBI



10 K/TACC

OmneprpoBaTh MOHITUSIMH: TOUKA, TPsiMasi, TJIOCKOCTb.

[TpyMeHATb aKCHOMBI CTEPEOMETPUM U CJIeACTBUS W3 HHUX TIPU  pellleHuH
reoMeTpUUeCKHX 3a/iau.

OnepypoBaTh TOHATHSIMH: TIAapa/UIe/IbHOCTh W TIEPIIEHJUKY/ISPHOCTb TPAMBIX U
TJIOCKOCTEH.

KrnaccuduiimpoBaTh B3auMHOe pacriosioykeHure TIPSIMbIX Y TIJI0OCKOCTel B MPOCTPaHCTBe.

OneprpoBaTh TOHSATHUSIMU: [JBYTPaHHBIA yTO/, TPaHU [ABYIPAHHOTO yria, pedpo
JIBYTPaHHOTrO yTJia; IMHEHHbIN yroJi ABYTPAHHOTO YIJia; IpajyCcHas Mepa JByrpaHHOro yria.

OmneprpoBaTh TOHATUSAMU: MHOTOTPAHHUK, BBITTYK/IbI U HEBBIMYK/IbIM MHOTOTPAaHHUK,
3/IeMeHThI MHOTOTPaHHHKA, IMPaBU/IbHBI MHOTOTPAHHUK.

Pacmo3HaBaTh OCHOBHbIE BH/[bl MHOTOTPAHHUKOB (MTMPaMU/ia; TIpyU3Ma, TPSIMOYTOTbHbBIN
napasuienenurnes, Ky0).

KnaccupuripoBaTh MHOTOTDaHHWKH, BbIOMpas OCHOBaHWS [ KjlaCcCU(HKAIL[UN
(BBITIyK/Ible ¥ HEBBIMYyK/ble MHOTOTDAaHHWKH; TIPaBH/IbHbIE MHOTOTPAHHUKH; TIPSMbIe |
HaKJIOHHbIE TPU3MBbI, TTapasijiesienuresbl).

OnepripoBaTh MOHATUSMU: CEKYIIiasi MJIOCKOCTh, CeueHre MHOT'OTPAaHHHKOB.

OOBACHATD TIPUHLIUIIBI TTOCTPOEHUS CEUeHWH, UCITI0/Ib3Ys METO/] CJIe/IOB.

CTpouTh CeueHWs] MHOTOTPAHHMKOB METO/IOM CJ/Ie[IOB, BBITMIOMHATh (BBIHOCHBIE)
TIJIOCKKEe YepTeXXW U3 PUCYHKOB MPOCThIX 00BEMHBIX GUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemath 3aauM Ha HaxXOX/JeHHWe TreoMeTpUUYecKUX BeIUUMH Mo obpasiam wid
aJrOpUTMaM, TIPUMEHsIsI MU3BeCTHbIe AHAJUTHUUECKWe METOZbl MPH PeIlleHUH CTaHAApTHBIX
MaTeMaTUUeCKHX 3a7lau Ha BBIUMC/IEHHE PACCTOSTHUM MeXKIy ABYMSI TOUKAMH, OT TOUKHU [0
MIPSIMOM, OT TOUYKH IO TIZIOCKOCTH, MeXKAY CKPeIlMBaIOIUMUCS TIPSIMBIMHU.

Pemath 3a@auM Ha HaxXOX/eHHWe TreoMeTpUUYecKUX BeIUUMH 1o obpasiam wid
aJrOpUTMaM, TIPUMEHsIsI MU3BeCTHble AHAJUTHUUeCKWe METOZbl MPH PeIlleHUH CTaHAApTHBIX
MaTeMaTUUeCKHWX 3a7lad Ha BBIUMC/IEHHE YTIJIOB MEXKAY CKPEI[UBAIOIUMUCS TIPSIMbIMH,
MeX/Ty MPSIMOM U TIJIOCKOCTBIO, MEXK/Ty TIJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

BbuncisiTh 00BEMBI U TUIOIA/I TTIOBEPXHOCTEH MHOTOTPAaHHUKOB (TTpH3Ma, MMpaMH/ia)
C npuMeHeHWeM GOPMY/; BBIUUC/IATH COOTHOIIEHUS MeXY TLIOIIA/[IMU TTOBEPXHOCTEH,
00BEMaMU TTOI00HBIX MHOTOTPaHHUKOB.

OneprpoBaTh TIOHATUSMU: CHMMETpPHs B TIPOCTPAHCTBE; ILIEHTP, OCh U TIJIOCKOCTh
CUMMEeTpPHH; LIeHTP, OChb U IMJIOCKOCTb CUMMETPUH (DUTYPBHI.

V3BnekaTh, npeoOpa3oBbiBaTh M HMHTEPHpPeTHpPOBaTh  HWHGMOPMAIAIO O
MPOCTPaHCTBEHHbIX reOMeTPUUeCKUX (DUrypax, Mpe/iCTaB/eHHYI0 Ha YepTeXkaX U PUCYHKaX.

[TpuMeHATL TeoMeTpuueckue (akThl [JIsi pelleHus CTepeoMeTpUUYecKuX 3ajad,
TIpe/INoJiaratoliuX HeCKO/IbKO 111aroB pellieHus], ec/id YC/I0BUs PUMeHeHUsl 3a/jaHbl B SIBHOM
dbopwme.

[TpyMeHATH TIPOCTeMIIIMe TIPOTPaMMHbBIe CPeZICTBAa U 3/IEKTPOHHO-KOMMYHUKAIMOHHbIE
CUCTeMBbI TPH PellieHUH CTepeoMeTpUUecKrX 3a/iau.



[IpyBOAUTH NpHUMepbl MaTeMaTUYeCKWX 3aKOHOMEDHOCTeM B TIPUPOJE U JKU3HU,
pacrio3HaBaTh MPOsiBJIeHUe 3aKOHOB TreOMEeTPUU B UCKYCCTBe.

[IpyMeHSITh TIO/TyYeHHbIe 3HaHUSI Ha TPaKTUKe: aHA/IM3UPOBaTh peaslbHble CUTyaluu U
MPUMEHSITb W3yUeHHble TIOHATUSI B TIpollecce TIOMCKAa pelleHusi MaTeMaThUuecKu
cchopMynMpoBaHHOM TPo6/IeMbI, MO/IeTMPOBaTh peajbHble CUTYalluh Ha sI3bIKe TeOMeTPUH,
HCCJIe[I0BaTh MOCTPOEHHbIE MO/e/IU C UCTI0/Ib30BaHUEM reOMeTPUUYECKUX MMOHATUM U TeOpeM,
ammaparta a/jareOppl; peliaTh ITPaKTHUUeCKWe 3aJaud, CBsi3aHHble C HaXOXKJIeHHeM
reoMeTpUUYeCKUX BeJTMUUH.

11 K/TACC

OneprpoBaTh  TOHATHUSAMH:  I[WIWHJpUUECKas  TOBEPXHOCTb,  OOpa3yrolue
L[UIMHIPUUECKON TIOBepXHOCTH;, I[WIMHADP; KOHWYEeCKasi TIOBEPXHOCTh, oOpa3yrorue
KOHHYeCKOM TTIOBepXHOCTH, KOHYC; cepuuecKasi TOBepXHOCTb.

Pacnio3HaBath Tesa BpailieHus1 (LUIMHAP, KOHYC, cdepa U 111ap).

OOBSACHATD CTIOCOOBI TIOSTYUeHUS TeJT BPALl[eHHS.

KnaccuguimpoBaTk B3aMHOe pacriosioykeHue cepbl U TIII0CKOCTH.

OmneprpoBaTh MOHATUSIMU: IIIADOBOM CerMeHT, OCHOBaHWe CerMeHTa, BbICOTa CErMeHTa;
11IapOBOM CJIOM, OCHOBaHUeE 111apOBOT0 CJI0s1, BLICOTA I11apOBOTO CJI0s1; 11IapOBOM CEKTOP.

Bbruncisite 06bEMBI M TUIOIIA/[U TTIOBEPXHOCTEH Te/T BpallleH!s, TeOMeTPUUECKUX TeJT C
ripuMeHeHreM (hopmy..

OmneprpoBaTh MOHSATHUSIMU: MHOTOTPAaHHUK, BIMCAHHBIA B Cchepy U OMUCAHHBINA OKOJIO
cdepbl; cdepa, BriMcaHHasi B MHOTOT'PaHHUK W/ TeJI0 BpalljeHusl.

BBLIUMCISTE COOTHOIIEHUsI MEX/y TUIOMIAJsIMH TIOBEPXHOCTEN U 006bEMaMH MOZ0OHBIX
Tes.

N306paxkaTb u3yuaeMble (UTYPbl OT DYKU U C TIPUMEHEHHEeM IPOCThIX UePTEKHBIX
WHCTPYMEHTOB.

BLITIO/THATE (BBIHOCHBIE) TJIOCKHE YePTEXKH W3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP:
B/ CBEPXY, COOKY, CHU3Y; CTPOUThL CEUeHHs TeJl BpallleHHsl.

3Briekars, WHTEepIipeTUpoBaTh U TMpeoOpa3oBbiBaTh  HMHGOPMALIMIO O
TPOCTPaHCTBEHHBIX reOMeTPUUeCKUX (DUrypax, Mpe/[CTaB/eHHYI0 Ha YepTeXkaxX U PUCYHKaX.

OmnepupoBaTh MOHSITHEM BEKTOP B TIPOCTPAHCTBE.

BbITIO/IHATL [IeHICTBUS C/I0’KeHHsI BEKTOPOB, BBIUMTAHUSI BEKTOPOB U YMHOKEHUS
BeKTOpa Ha YMC/I0, 0OBSCHSATh, KAKUMU CBOMCTBAMU OHU 00J1ajatoT.

[TpyMeHATb TTPABUJIO Mapasiesienuriesa.

OmnepupoBaTh MOHATUSMU: JIeKapTOBbl KOOPAWHAThI B TIPOCTPAHCTBE, BEKTOP, MOAY/Ib
BEKTOpa, PaBeHCTBO BEKTOPOB, KOODP/IMHATHI BEKTOPA, YroJl MeX/y BeKTOpPaMU, CKassipHOe
TIpoK3Be/ieHre BeKTOPOB, KOJI/TMHeapHble ¥ KOMIJIaHaPHbIe BEKTOPHI.

HaxoguTb cymMMy BEKTOPOB U TIpOM3Be/leHHMe BeKTOpa Ha 4YHMCJIO, Yrojl MeX1ay
BEeKTOpaMH, CKaJ/iipHOe TIpou3BejileHue, pPacK/aa/ibiBaTb BEKTOP 1O JIBYM HEKOJIMHeapHbIM
BEKTOpaM.

3ajaBaTh MJIOCKOCTb ypaBHeHHEM B [IeKapTOBOU cHCTeMe KOOP/WHAT.



[TpyMeHATb TeoMeTpuueckue (akThl /i1 PpeIleHus CTepeoMeTPUUYecKHX 3ajad,
TIpe/ITI0JIarafoIuX HeCKO/IBbKO I11aroB PeIlieH s, eC/id YC/IOBHS PUMeHeHHs 3a/jaHbl B IBHOM
dbopme.

Pemiath MpoCTeilliie reoMeTpUyeckue 3a7jaud Ha IPUMEeHeHWe BEeKTOPHO-
KOOP/JJMHATHOT'O METO/Ia.

PerlaTh 3a/laud Ha [0OKa3aTe/JbCTBO MaTeMaTHUECKHUX OTHOIIEHHWH U HaXOXKIeHHe
reoMeTpUUYeCKUX BeTHUMH 0 00pa3ljaM WM a/JrOpUTMaM, ITPUMEHSIST U3BECTHBLIE METO/bI
TIPY pellleHr CTaHAAPTHBIX MaTeMaTUUeCKHUX 3a/1au.

[TprMeHSATb TIPOCTEMHIIIe POrPpaMMHbBIE CPeZICTBA U 3/IEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHCTEMBI MPH PEIIeHNH CTePeoMeTPUUeCKHX 3a/iau.

[TpuBOANTE NpHUMeEpbl MaTeMaTHUYECKUX 3aKOHOMEDHOCTEM B IIPHUPOJe U JKU3HH,
pacrio3HaBaTh MPOSIBJIeHHe 3aKOHOB TeOMeTPHH B HCKYCCTBE.

[IpriMeHATh TMo/lyuyeHHble 3HaHWUS Ha MpaKTHKe: aHa/JIM3UpOBaTh peajbHble CUTyaluUd U
MPUMEHSTb HW3y4YeHHble TIOHATHS B TIPOI[eCcCe TIOMCKAa PpelIeHHs] MaTeMaTUYecKd
chopMy/TMPOBaHHOM TIPO6/IEMBI, MO/IEJTUPOBATh PeasibHble CUTyallMM Ha sI3bIKe TeOMeTpHH,
HCC/Ie[JOBaTh MIOCTPOEHHbBIE MO/IE/IH C MCII0/Ib30BaHUeM I'eOMEeTPUUECKUX ITOHSATHI B TeOpeM,
ammapara ajareOpel; pelaTh ITPAaKTHUYeCKWe 3aJaud, CBSI3aHHbIE C HaXOXKJIEHHEM
reoMeTpPUUeCKUX BeTMUMH.



TEMATNYECKOE INTAHNPOBAHUE

10 KV/IACC
Ko/muecTBo yacos
Ne HaumeHoBaHMe pa3/ie/ioB U TeM JeKTpoHHbIe (1{u¢poBbIe)
KonTposbubie | IlpakTHuecku
n/n NporpamMmMsbI Bcero obpa3oBare/bHbIE PeCypChl
PadoThI e padoThbI
1 BBesieHue B cTrepeoMeTputo 10 https://m.edsoo.ru/C503R7VIP
[Tpsimble ¥ MJIOCKOCTH B IIPOCTPaHCTBe.
2 P pocTp . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapasnnenbsHOCTb NPSIMBIX U MJIOCKOCTEN
[TepnieHAVKYASIPHOCTD MPSIMBIX U
3 PIIEHA vy P P 12 https://m.edsoo.ru/V6I11APUCD
TIJIOCKOCTeN
4 Yrel MeXXAy NPSAMBIMU U TIJIOCKOCTAMU 10 1 https://m.edsoo.rw/R38METBTQ
5 MHororpaHHuKu 11 1 https://m.edsoo.ru/XPWOUSFB2
6 OO6BEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHME: CceueHys, paCCTOSHUSA U YTJIbI 1 https://m.edsoo.rt/L1IAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
11 KJ/IACC
Ko/muecTBo yacos
HaumveHoBaHMe pa3/ie/ioB U TeM dnekTpoHHbIe (M poBbIe)
Ne n/m KonTposibubie | IIpakTHnuecku
NporpamMMsbI Bcero oOpa3oBaTe/bHbIE PeCypChl
padoThI e padoTbI
1 Tena BpaleHus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMBI TEN 5 1 https://m.edsoo.ru/B9ORVIYC9
3 BekTopsl U KOOPAUHATHI B TIPOCTPAHCTBE 10 1 https://m.edsoo.ru/4ANCL4GOMF
IToBTOpeHue, 006001IeHNE,
4 P t . 7 1 https://m.edsoo.ru/DORV3P725
cUcTeMaTr3alus 3HaHUK
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34 3 0



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/WT7NSO14T

10 KJIACC

IIOYPOYHOE IVNIAHNPOBAHUE

Ne
n/n

Tema ypoka

KosnuecTBo uacoB

KonTpo/ibHbie

Bcero
padoThI

IIpakTHyecku
e padoTbI

Jara
U3yUYeHus

JJIeKTPOHHBbIE M (pOBbIe
oOpa3soBaTe/bHbIE PecypChl

OCHOBHBIe TIOHSITHSI CTEPEOMETPHU: TOUKa,
TipsiMasi, MJI0CKOCTb, TIPOCTPAHCTBO.
[TpaBua n306pa’keHusi Ha pUCYHKaX:
1300pakeHUs TIJIOCKOCTeH, rapasiiebHbIX
NpsIMBbIX (OTPE3KOB), Cepe/IuHbI OTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

IToHsiTHS: rnepecekaromuecs 1rI0CKOCTH,
nepecekaromuecs rpsiMad U IJioCKOCTb

https://m.edsoo.ru/NR6VIJYCGK

IToHsTus: repecekarommecs rji0CKoCTHy,
nepecekaromjuecs rnpsiMas 1 IjioCKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PUCYHKaXx, Ha NIPOEKLIMOHHBIX YepTerkax

https://m.edsoo.ru/KMUQPILLO

HauanbHble cBefieHUs1 0 KyOe U mupaMu/e,
VX pa3BépTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HauanbHble cBefieHus1 0 KyOe U mUpaMu/e,
VX pa3BeépTKy U Mogenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

IToHaTre 06 aKCHOMaTUYECKOM
MOCTPOEHUU CTEPEOMETPUN: dKCHMOMBI
CTepeoOMEeTPHHU U CJ1eJCTBUA U3 HUX

https://m.edsoo.ru/SLMI7R3BL

[ToHsTre 06 aKCOMaTUUECKOM
TOCTPOEHUH CTePeOMETPUN: aKCUOMBI
CTepeoMeTpHUU U CJIe[ICTBUSI U3 HUX

https://m.edsoo.ru/DUKAX7QE1



https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/O6RNDFAM0
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https://m.edsoo.ru/D3VCJ7UN4

IToHaTHe 06 aKCUOMAaTUUeCKOM

IJIOCKOCTH B ITIPOCTPAHCTBE.

9 IIOCTPOEHUU CTEPEOMETPUN: aKCUOMBI https://m.edsoo.rw/YPKSSMLJL
CTepeoMeTpUM U C/Ie/ICTBUS U3 HUX
[TonsiTve 06 aKCMOMaTHUECKOM
10 MOCTPOEHUU CTepeOMeTPUU: aKCUOMBI https://m.edsoo.ru/I3A98J679
CTepeoOMeTpUU U C/Ie/ICTBUS U3 HUX
BsaumHoe pacriosnioxkeHue NpsiMbIX B
11 HPOCTPAHCTBE: HEPECERAOIIAECH, https://m.edsoo.ru/TUTW8KR5Q
rapasijie/ibHble U CKpellBaroLyecs
npsiMble
[TapannenbsHOCTD MPSIMBIX U MJIOCKOCTEHN B
12 IIPOCTPAHCTBe: Napasiie/bHble Hpﬂl\fble B httos://m.edsoo.1/CSOVLOLHG
IIPOCTPAHCTBeE; Napasljie/IbBHOCTb TPEX
NIPSAMBIX
[TapasnnenbsHOCTD NPSIMBIX U MJIOCKOCTEH B
13 nipoctpaHcTBe: [lapannenbsHOCTb NPSMON U https://m.edsoo.ru/PO5J6D23U
TMIJIOCKOCTH
14 YT/Ibl C COHarpaB/€HHBIMU CTOPOHAMU https://m.edsoo.rw/LLJAVHVBW
15 Yron Mexny NpsAMbIMU B IIPOCTPAHCTBE https://m.edsoo.rw/KGJM80OEUK
16 Yroa Mexay npsiMbIMU B TIPOCTPaHCTBE https://m.edsoo.ru/24LVWHI9VS8
17 TapazienbHoCTs rioCKOCTeH: https://m.edsoo.ru/BUSTQ9HZT
rapasuie/ibHble IJIOCKOCTH
18 CaoticTBa napasienbHbIX MJIOCKOCTeN https://m.edsoo.ru/0KQQK2ABA
[Tpocrefimivie NpocTpaHCTBEHHbIE (PUTYPbI
19 Ha TJIOCKOCTH: TeTpaszp, KyoO, https://m.edsoo.ru/MRT13XP79
rapasiiesienunes
20 [TocTpoeHue ceueHuit https://m.edsoo.ru/DI3AX05J8
21 ITocTpoeHue ceueHui https://m.edso0o.ru/20GC3ZP9P
22 KontponbHas pabora no Teme "[psiMble u https://m.edsoo.ru/BI4O5QJEB



https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/KGJM80EUK
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[TapanienbHOCTE NPSIMBIX M TJIOCKOCTEN"

23

[TepnieH MKy ASIPHOCTD MPSIMOU U
TIJIOCKOCTH: TepIeHAUKY/IsIpDHbIE TIPSIMbIe B
TIPOCTPaHCTBe

https://m.edsoo.ru/RN45YBOS8SR

24

HPHMbIe Mapa/ijie/IbHbIe U
neprneHauKyJ/IIpHbIE K ITJIOCKOCTH

https://m.edsoo.ru/32MXRZDDL

25

HPHMbIe Mapa/iiejIibHbIE U
neprneHguKyJ/IsIpHbIE K ITJIOCKOCTHU

https://m.edsoo.ru/JPUOTOI3N

26

[Tpu3sHak neprneHuKy/IIPHOCTH NIPIMOM U
TJIOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

[Tpy3HaK neprieHAUKYISIPHOCTH MPSIMOM U
TJIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema 0 TIpsIMO MepIieHJUKY /IS PHOU
TIJIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

Teopema 0 npsiMOl NeprieHUKY /IS PHOM
IJIOCKOCTH

https://m.edsoo.ru/81R5KU5RJ

30

Teopema 0 psAMOM NeprieHAUKY /IS PHOM
TJIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[TeprieHAVKY/IIp U HAKJIOHHbIE:
paccTosiHUe OT TOUKHU JI0 T/IOCKOCTH,
paccTosiHue OT MPSIMOM /10 MJIOCKOCTH

https://m.eds00.1u/638GKWY7V

32

[TeprieHAVKY /ISP U HAKIOHHBIE:
paccTosiHMe OT TOUKHU JI0 TJIOCKOCTH,
paccTosiHue OT MPSIMOM /10 MJI0OCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[TeprieH UKy /SIp ¥ HAKTIOHHbBIE:
paccTosiHue OT TOYKH /10 TUIOCKOCTH,
paccTosiHue OT MPSIMOM 10 TJIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[TeprieHAWKYISP U HAKJIOHHbIE:
pacCTosiHKE OT TOUKHU JI0 TVIOCKOCTH,
paccTosiHue OT MPSIMO /10 MJIOCKOCTH

https://m.edsoo.ru/6P5BVV34R



https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/VLLIQ7HXC
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35

YTJIBl B IPOCTPAHCTBE: YIOl MEXKIY
MPSIMOM U TJIOCKOCTBIO

https://m.edsoo.ru/PSFIXUA1I

36

[ByrpaHHbI yroJ, TUHENHbIA yro
JIBYTPaHHOTO yTJIa

https://m.edsoo.ru/6R4A0EO0MD

37

[ByrpaHHbIN yToJ1, TUHEHHBIN Yo/l
JIBYTrPaHHOTO yTJia

https://m.edsoo.ru/ML0ZZYZC7

38

[TeprieHAMKYISIPHOCTD TIJIOCKOCTEM:
TPU3HAK MeprieHIUKY/ISPHOCTH IBYX
TIJTOCKOCTeH

https://m.edsoo.rt/YRQDSM9ONH

39

[TeprieHUKYIIPHOCTD MJIOCKOCTEM:
TIpY3HAK MeprieHAUKYISIPHOCTH [IBYX
TMIJIOCKOCTeN

https://m.edsoo.ru/DY2AF84T2

40

[TepneHAMKYASIPHOCTD TJIOCKOCTEN:
MPU3HAK NepPreHIUKYJISIPHOCTH IBYX
IJIOCKOCTeH

https://m.edsoo.ru/TS8BOAINH?2

41

Teopema o0 Tpéx neprieHAUKYJIsipax

https://m.edsoo.ru/OWS5LZ1RVZ

42

TeopeMa o0 Tpéx reprieHAUKYIsipax

https://m.edsoo.ru/OP44KE54N

43

Teopema 0 Tpéx neprneHAUKYJ/IsIpax

https://m.edsoo.ru/OWG81WDV3

44

KonrpossHast paboTa 1o TemMam
"[leprieHjVKy/IIPHOCTD NPSIMBIX U
I10CKOCTen" ¥ " YT/l MeXXAy NIPSIMBIMU U
IIJIOCKOCTAMU"

https://m.edsoo.ru/VOXABPOPB

45

[ToHsAATME MHOTOTPaHHUKA, OCHOBHbIE
5/IeMeHTbl MHOI'OT'PaHHUKA, BbIMYK/Ible U
HEBBIyK/Ible MHOTOIPaHHUKH; pa3BEpPTKa
MHOTrOTpaHHHKa

https://m.edsoo.ru/L5FTEZ8QX

46

[Tpu3ma: n-yrosipHasi Ipu3Ma; rpaHu U
OCHOBAaHU$I IPU3MBI; NIPsIMasi M HaKJIOHHAst
TpY3Mbl; OOKOBAast U TIO/THAsi TIOBEPXHOCTD
TIPU3MBbI

https://m.edsoo.ru/ZAL6DKFQL



https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/OWG81WDV3
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47

[Mapannenenumnes, NpsiMOYTO/IbHbII
rapasijiesieniure] U ero CBOMCTBa

https://m.edsoo.rt/ITCOB1WIO

48

[Mupamuja: n-yroibHas nMpamu/ia, rpaHu
Y OCHOBaHUe MMpaMubl; 60KoBast 1
T0JIHasi TOBEPXHOCTh MUPaMU/b;
TipaBWIbHasl U yCeuéHHasi Mipamuia

https://m.edsoo.ru/1TOFX00PA

49

[IpaBu/ibHbIE MHOTOIPaHHUKU: TTOHSITUE
MPaBWIbHOTO MHOT'OTPaHHUKa;
TIpaBWIbHAas TIpU3Ma U MpaBUIbHAs
NYpaMu/ia; paBUIbHas TPeyroybHas
TMpaMK/ia ¥ TIPaBWIbHBIN TeTpaszp; Kyo

https://m.edsoo.rt/LWNGFZTWE

50

[IpeacraBsieHue 0 MPaBUIBHBIX
MHOTOTpaHHHMKaX: OKTas3/p, JoJeKasip U
WKOCas3p.

https://m.edsoo.ru/06SHO2IDD

51

CI/IMMETPI/IH B ITIPOCTPAHCTBE: CUMMETPUA
OTHOCHUTE/IbHO TOYKH, HpHMOﬁ, TIJIOCKOCTH.
OJIEMEHTHI CUMMETDHUM B ITMpaMUdX,
Mapasuienenuvrieax, rpaBUJIbHBIX
MHOI'OrpaHHHUKax

https://m.edsoo.rt/SWEUC9ENR

52

BbIuric/ieHre 371eMeHTOB MHOTOTDaHHUKOB:
pébpa, AuaroHasu, yriibl

https://m.edsoo.rt/EUP4MN760

53

[Tnomiazk 60KOBOM MOBEPXHOCTU U ITOJTHOU
TIOBEPXHOCTH TIPSIMOM TIPU3MBbI, TI/I0IIAlh
OCHOBAHUH, TeopemMa 0 OOKOBOM
MOBEPXHOCTH TIPSIMOM TIPU3MBbI

https://m.edsoo0.ru/SQY9XSIL6

54

[Tnomazkr 60KOBOM MOBEPXHOCTU U
TIOBEPXHOCTH MPABU/IbHON TTMPAMU/IbI,
TeopeMa O TUIOIIaZ OOKOBOM
TIOBEPXHOCTH YCEUEHHOW TTMPaMU/IbI

https://m.edsoo.ru/R22FHBG60

55

KonTponbHast paboTa o Teme
"MHororpaHHuKu"

https://m.edsoo.rt/VHYNJOQMQD



https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/SQY9XSIL6
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56 [MTousTHE 06 06BEME 1 https://m.edso0.rt/GM1LC394G
57 OOBEM TTUPAMU/IBI 1 https://m.edsoo.ru/B307P8WTC
58 OOBEM TTHPAMU/TBI 1 https://m.edsoo.ru/PQZIED3YF
59 OO0BEM TMPAMU/IBI 1 https://m.edsoo0.ru/RZ8BITMU9
60 OO6BEM NUpaMuzIbI 1 https://m.edsoo.ru/OHRFO2LCT
61 OOBEM TTPU3MBI 1 https://m.edsoo.ru/YEQP637ZD4
62 OO61BEM rpu3Mbl 1 https://m.edsoo.ru/B46EMRRGE
63 OO6BEM MPU3MBI 1 https://m.edsoo.rt/FIMQW6KFT
64 Korrponbas pa6”0 Ta 1o reme "OBEmE! 1 1 https://m.edsoo.ru/23S50180N
MHOTOTPaHHUKOB
[ToBTOpEeHMe, 0600I1[eHN e CHCTeMAaTH3alYs
65 3HaHul. [TocTpoeHue ceueHnii B 1 https://m.edsoo.r/KXTOCIOJG
MHOTOTpaHHUKe
[ToBTOpeHMe, 000011IeHNe CHCTeMAaTH3alHs
3HaHWM. BbIurciieHre pacCTOSTHUM: MeXy
66 JIBYMsI TOUKaMH, OT TOYKH 0 MPSIMOM, OT 1 https://m.edsoo.ru/HKP6I3JUC
TOUKU [0 TIJIOCKOCTH, MEXIY
CKpelLLMBaOLMUCS TIPSIMbIMU
67 WToroBasi KOHTpoJibHasi paboTa 1 1 https://m.edsoo.rt/KB3EKOA9U
[ToBTOpeEHue, 00001IeHre CHCTeMaTH3aLHs
3HaHUWH. BbIuncieHne yrioB: Mexay
68 CKpeLMBaroLIMMUCS NIPIMBIMU, MEXIY 1 https://m.edsoo.ru/X7CJUSLO0
TMIPSIMOM Y TJIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEX/Y TJIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I10 68 g 0
[MPOI'PAMME
11 K/TACC
Nen/m | Tema ypoka Ko/muecTBo yacoB Mara J/eKTpoHHbIe U poBbIe
Bcero Kourponbhbie | IIpakTuuecku usydeHusi | oOpa3oBaTe/bHbIE PeCypChI
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padoThI

e padoTbI

Cdepa u 1wap: LeHTp, paiuyC, AUaMeTp;
TJIOIIA/b TIOBEPXHOCTHU Cephl

https://m.edsoo.ru/TW8Z59CHJ

B3anmMHoe pacrniosioxkeHue cdepsl 1
TVIOCKOCTH; KacaTe/bHasl TVIOCKOCTb K

cdepe; Tuiowab Chepsl

https://m.edsoo.ru/Y CMWC4M3I

M306pakeHue cdephl, 1apa Ha
riockocTu. CeueHus miapa

https://m.edsoo.ru/QDCF8UGXE

LlunuHprYecKas OBepXHOCTb,
obpa3yrorye WIHHAPUUECKON
TIOBEPXHOCTH, OCh LIWJIUHPUUECKOU
TIOBEPXHOCTH

https://m.edsoo.ru/8516BBEO7

LunmuHap: ocHOBaHMS U OOKOBast
TIOBEPXHOCTh, 00pa3ylolias ¥ 0Ch;
T/I0I[a/Ib OOKOBOM W MOTHOM
TIOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

V306paskeHue L[WIMHAPA Ha TVIOCKOCTH.
Pa3Béprka tunuHgpa. CeueHust

UUAIMHApPA (TI7I0CKOCThIO, TlapasiielbHOU
WU TIepHeH/IUKY/ISIPHOM OCH LIUIMH/APA)

https://m.edsoo.ru/OYMSPW10Z

KoHnueckasi moBepxHOCTb, 00pa3ytoliue
KOHMUECKOW TTIOBEPXHOCTH, OCh U
BepLIMHA KOHUUeCKOW TTIOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

KoHyc: ocHOBaHHe U BepIIIWHA,
obpa3sytoliast ¥ 0Cb; TUIOIIAb OOKOBOH U
TI0JTHOM TIOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

YceuéHHBII KOHYC: 0Opasyoliye u
BBICOTA; OCHOBaHUS 1 OOKOBast
TIOBEPXHOCTh

https://m.eds00.ru/80VNITU20



https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/TW8Z59CHJ

M306pa’keHre KOHyCa Ha TMJIOCKOCTH.
Pa3BépTka KoHyca. CeueHus: KOHyca

10 (TI0CKOCTBIO, Napasie/ibHON https://m.edsoo.ru/OPVOCKUYU
OCHOBAHHIO, U MJIOCKOCTBIO, IPOXO/sILei
yepes3 BeplIlVHY)

11 Kombumawst Ten Bpatjems https://m.edsoo.ru/4VHGTY X8F
MHOTOTPaHHUKOB
MHororpaHHUK, ONTMCaHHbIN OKOJIO

12 cdepsl; cdhepa, BMcaHHas B https://m.edsoo.rt/RMYY1STLP
MHOTOTPaHHUK WY B TeJIO BpaLleHUsI
[TonsTre 06 06BEMe. OCHOBHBIE

13 . . https://m.edsoo.rut/4ACENHGLOZ
CBOMCTBa 0OBEMOB Tes

14 O0BEéM LUIMHJPA, KOHYCa https://m.edsoo.ru/W8TGN5Z99

15 OO6mBém 11apa ¥ TIomazb chepbl https://m.eds00.rt/G7AYCMOITT
[TomoOHBIe Tela B IPOCTPAHCTRE.

16 CooTHol1eHHs MeXAy IUIoLaaaMUu https://m.edsoo.ru/4ANO4FYUUX
TOBepXHOCTeH, 00bEMaMu TIOJJOOHBIX TeJT
KonTponbHasi pabota o Temam "Tesa

17 https://m.edsoo.rt/KCOMHISWW
BpaiieHus” u "O6beMsbl Te"

18 BekTop Ha IJIOCKOCTU U B IIPOCTPAHCTBe https://m.edsoo.ru/AQ405SB7C

19 CrokeHue U BbIUMTaHHE BEKTOPOB https://m.edsoo.ru/PMNHTUK7G

20 YMHOKeHHe BeKTopa Ha YuC/io https://m.edsoo.ru/4H7PLGBI1
Pa3noxeHue BekTOpa 110 TPEM

21 HEeKOMITJIJaHapHbIM BeKTopam. [IpaBuiio https://m.edsoo.ru/NZSOLFWN1
napa’siienenunesa
Pertienue 3a/1au, CBSI3aHHBIX C

22 TpMMeHeHreM TpaBUJI AeNCTBUN C https://m.edsoo.ru/73F23EPUS
BEKTOpPaMH

23 KoopyHHATHO-BEKTOPHBIH METOA pH https://m.edsoo.ru/BBI139Z27U

penieHr reOMeTpruueCKuX 3aau



https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/0PV9CKUYU

24

[IpsimoyrombHasi cucTeMa KOOpPJUHAT B
npoctpaHcTBe. KoopuHaTh! BeKTOpa.
[Tpocreiive 3aaun B KOOpAWHATAX

https://m.edsoo.ru/X9TSDNSQ3

25

Yron mexay Bektropamu. CKansgpHoe
MpOU3Be/leHre BEKTOPOB

https://m.edsoo.rt/RPAQMBCDO

26

Briuncienue YIJ1I0B MeXAy MpAMBIMHA U
IIJIOCKOCTSAMU

https://m.edsoo.rt/EGRV3NF84

27

KonTponbHasi pabota o Teme "BeKkTopbl
Y KOOpAUVHATHI B [IPOCTpPaHCTBe"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEHUEe, 06001TIEHNE U
cucteMaTu3auys 3HaHU. OCHOBHbIE
¢urypsl, ¢hakThl, TeOpeMbl Kypca
TJIaHUMETPUU

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpEHMe, 06001TIEHNE U
cUCTeMaTH3aLys 3HaHUH. 3a/1aun
TUIAHUMETPUH U METOZBI UX PelleHust

https://m.edsoo.ru/UF02M943T

30

[ToBTOpEHUe, 06001TIeHNE U
cucreMaTtu3auys 3HaHu. OCHOBHBIE
¢burypsl, pakThl, TEOpeMbI Kypca
CTepeoMeTpUH

https://m.edsoo.ru/ZY6BYLY7W

31

WToroBast KOHTpoJIbHast paboTa

https://m.edsoo0.ru/VP8CX0OC4C

32

[ToBTOpeHMe, 060011IeHNe U
cHUCTeMaTH3aLysi 3HaHUH

https://m.edsoo.ru/70QSTDCAP

33

Pe3eps. [ToBTOpeHue, 060061IeHHE U
CHCTeMaTH3allys 3HaHUH

https://m.edsoo.ru/70QSTDCAP

34

Pesepg. [ToBTOpeHMe, 06001IeHHE U
cUCTeMaTr3aLus 3HaHUU

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34



https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/UF02M943T

ITPOBEPSEMBIE TPEEOBAHUSA K PE3YJ/IbTATAM OCBOEHMSI OCHOBHOI
OBPA30OBATEJ/ILHOH ITPOT'PAMMBI

10 K/TACC
Kop
npose
psieMo ITpoBepsiemble IIpeMeTHBIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOW 00pa3oBaTeIbHOM
ro NMpPOrpaMMbI CpeJHero oo1ero 00pa3oBaHusi
pe3yJib
TarTa
7 I'eomeTtpus
7.1 OnepupoBaTh MOHATHUSIMUA: TOUKA, MIPsIMasi, TVIOCKOCTh
- [TpyMeHATH aKCHOMBI CTepeOMeTPUM U CJIe[CTBUS U3 HUX I[PU pelIeHUH I'eOMeTPUUYeCKUX
' 3aja4
7.3 OneprpoBaTh NOHATUSAMU: MapaIeIbHOCTh U NePHeHJUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEN
7.4 KnaccuguimpoBaTk B3aMHOe pacro/ioyKeHue MPsSIMbIX Y TJIOCKOCTel B TPOCTPAHCTBE
7 s OrnepripoBaTh NOHATHSIMU: JBYTPaHHBIN YTroJl, TPaHu /IByTrpaHHOrO yria, pebpo ByrpaHHOro
' yTJ1a, IMHEUHBIN YroJl ABYTPaHHOrO YIJIa, TpalyCHasi Mepa ABYTPaHHOIO yrIJia
76 OneprpoBaTh TNOHATUSAMM: MHOTOIDAHHUK, BBIIYK/IbIM K HEBBIIYK/IbIM MHOIOTPaHHUK,
' 3/1eMeHTbl MHOTOTPaHHUKa, PaBU/IbHbIA MHOTOTPaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BH/bl MHOIOIDaHHUKOB (MMpamuza, INpU3Ma, NPSIMOYIOJIbHBIN
' napasuiesienure], Kyo)
KnaccuduipipoBaTh MHOTOTPaHHUKH, BbIOMpasi OCHOBAHUS /IS KJIACCU(PUKALUK (BBITYKIIbIe
7.8 Y HeBbIITyK/Ible MHOIOIDaHHUKHW, I[paBWIbHble MHOIOTPDAHHMKH, IIPSIMble U HAaK/IOHHbIE
TIpU3MBI, NapaJjuiesenune/bl)
7.9 OrnepupoBath MOHATUAMU: CEKYLiast IVIOCKOCThb, CeYeHHne MHOTOIPaHHUKOB
7.10 OOBSICHSTH TIPUHLIMITBI TIOCTPOEHNST CeYeHHI MHOTOTPAHHUKOB, UCTIOb3YST METOZ, C/IeZI0B
711 CTpouTh CeuyeHHss MHOIOIPaHHMKOB MeTOZOM C/ie[lOB, BBIIOJHATH (BBIHOCHBIE) IIOCKUE
. yepTeXXy U3 PUCYHKOB MPOCTbIX 00bEMHBIX (GUTYD: BUZ, CBEPXY, COOKY, CHU3Y
PemiaTh 3aZlau Ha HaxO’KJeHUe reoMeTpUYeCKHX BeMYMH 10 obpasliaM WM aaropuTMaM,
719 TIpUMeHsIs U3BeCTHbIe aHa/IMTUYeCKye MeTO/IbI IIPU pellieHUH CTaHJapTHbIX MaTeMaTUYeCKUX
. 3a/|a4 Ha BbIUMC/IEHHE PaCCTOSHUWA MeXy [BYMSI TOUKaMH, OT TOUKH |0 MPSIMOW, OT TOUYKH
[,0 TIJIOCKOCTH, MeXKy CKpellUBarOIMUCS TIPIMbIMU
7.13 PemiaTh 3a7iaun Ha HaXOXKJEeHHe reOMeTPUYeCKHX BeMYMH 10 00pasiiaM WM aarOpuTMaM,
TIPUMEHSISI U3BeCTHbIE aHAJIMTUUeCKUe MeTO/IbI IIPU peLleHUu CTaHZAPTHBIX MaTeMaTU4eCKUX
3a/lau Ha BBbIYMC/IEHWE YIJIOB MeX/AY CKPeLIMBAIOLMMUCS MPSIMbIMU, MeXAy IpSIMOM H




TIJIOCKOCTBIO, MEX/y IIJIOCKOCTSIMH, IBYI'PaHHBIX YIJIOB
Boruncisate 00bEMBI M TUIOLA/[M TIOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpH3Ma, MUpamuza) C
7.14 nprMeHeHHeM (OpMyJI, BBIUMC/IATH COOTHOLIEHHSI MeX[y IUIOLaAssMU II0BEPXHOCTeH,
00béMaMy TOI00HBIX MHOTOTPAaHHUKOB
715 OneprpoBaTh TMNOHATUAMMU: CHMMETPUS B TPOCTPAHCTBE, LIEHTP, OCb U IIJIOCKOCThb
' CUMMeTPHH, LIeHTP, OCb U IJIOCKOCTb CUMMeTPUHN (DUTYPBI
716 W3BnekaTtb, npeoOpa3oBbIBaTh M HMHTEPIPETHPOBaTh MH(OPMALMI0 O IMPOCTPAHCTBEHHBIX
' reoMeTpuuecKrx (hurypax, rnpeiCTaB/leHHYIO Ha YepTe)kax U pUCYHKax
[TpumensTb reomeTpuueckue (akTbl [/  pelleHHWs CTepeoMeTpUUecKHxX — 3ajiad,
7.17 Npe/roararoliix HeCKO/IbKO 11aroB pelleHus], eCId YC/I0BUsS IPUMeHeH s 3a/laHbl B SIBHOU
tdhopme
718 [TpuMeHsTh TpOCTelillle TporpaMMHble CPeJCTBA M 3/1eKTPOHHO-KOMMYHMKALIMOHHBIE
' CUCTeMBbI NIPY pelleHuH CTepeoMeTPUUeCKUX 3aZau
719 [lpuBoAWTE TIpUMepbl MaTeMaTHUeCKHUX 3aKOHOMEpHOCTeH B IIpUpOJe U JKU3HH,
' pacrio3HaBaTh NpOsiB/IeHUE 3aKOHOB FeOMETPUU B HCKYCCTBe
[IpyMeHSTh TOJyyeHHble 3HaHUSI Ha TpaKTHKe: aHalW3UpOBaTh peasibHble CUTyallud U
NpUMEHATb HW3yuyeHHble TIOHATHUA B TMpOLlecCe TIOMCKa pelLleHusl MaTeMaThyecKy
790 copMyTIpOoBaHHOM TMPO6/IEMBI, MO/|e/TUPOBATh PeasibHble CUTYal[My Ha si3bIKe TeOMeTpHH,
' WCCej0BaTh NOCTPOEHHbIE MOJIEe/IU C UCTI0/Ib30BaHMEM reOMeTpUYeCKUX MTOHSATUU U TeopeM,
amrapata anreOpel, pellaTh IMpakTHUecKWe 3a/jaud, CBsi3aHHble C HaXOXKJeHUeM
reoMeTpUUeCKUX BeJTMUUH
11 K/TACC
Kop
npoBepss- . o
ITpoBepsieMble mpejMeTHBIE Pe3y/IbTaThl 0CBOEHHSI 0OCHOBHOM 00pa3oBaTe/IbHOM
evoro MPOrpaMMBbI Cpe/iHero o01ero o6pa3oBaHus
pe3y/bTaTt
a
6 ['eometpust
OnepupoBaThb TOHATUSMU: LWIMH/ pUYecKast TIOBEPXHOCT, obpa3ytoiye
6.1 L[WJIMHPUYeCKOW TIOBePXHOCTH, LWIWHAD, KOHWYeCKas IOBEPXHOCTb, 0bOpasyrolue
KOHMUEeCKOW TTIOBEPXHOCTH, KOHYC, C(hepruecKasi TOBePXHOCTb
6.2 Pacro3HaBaTh Tesia BpalljeHUs (LIWIUH/P, KOHYC, cepa U 111ap)
6.3 OOBSICHATH CTIOCOOBI MTOJTyUYeHHsT TeJT BPallleHUs]
6.4 KnaccuguimpoBaTk B3aMHOe pacro/ioykeHue cqepbl U MI0CKOCTH
6.5 OnepupoBaTh NOHATUSIMU: 1IAPOBOM CerMeHT, OCHOBAHME CerMeHTa, BbICOTa CerMeHTa,




111apOBOU CJI0M, OCHOBaHMe 11apOBOr'0 CJ10s1, BbICOTA LIAPOBOTO CJIOS, LIaPOBOU CEKTOP

BeIunc/iaTh 00BEMBI U riomaaun HOBerHOCTEﬁ TeJI BpallleHWs1, TeOMETPUYECKHX TeJl C

0.0 ripuMeHeHreM (popMy
6.7 OneprpoBaTh MOHSATUSIMU: MHOTOTPAaHHMK, BIHMCAaHHBIA B Cepy M OMUCAHHBIM OKOJIO
' cdepsl, cdepa, BMcaHHasi B MHOIOI'PaHHUK W/ TeJI0 BpallleHUsI
6 BBIUMCIATE COOTHOLIEHHUST MEXAY TUIOLASIMHA TIOBEPXHOCTe U 00BEMaMU TIOZO0OHBIX
. Tesn
69 N306pakaTh W3ydaembie (UTypbl OT DYKH W C TIPUMEHEHHEM IIPOCTBIX UepPTEKHBIX
' VHCTPYMEHTOB
6.10 BbINoHATE (BBIHOCHBIE) TJIOCKHE YePTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTrYp:
' BU/I, CBepXY, COOKY, CHU3Y; CTPOUTD CeueHUs TeJsl BpalljeHUsI
611 M3BnekaTb, MHTEPIPETUPOBATh U Npeobpa30BbiBaTh MH(GOPMALIUIO O MPOCTPAHCTBEHHBIX
‘ reoMeTpuuecKux (urypax, rnpejCcraBjieHHYI0 Ha YepTe)kax U pUCyHKax
[IpuMeHsTb reoMeTpuyeckde (DakTbl [/Is1 PpelleHus CTepeoMeTpUYecKUx 3a7ad,
6.12 TMpeAro/aratoliux HeCKOJIbKO 11aroB pelleHHrs, eC/lu YCJIOBUSI NPUMEHeHHUs 3a/laHbl B
SBHOU (hopme
6.13 OrnepupoBaTh MOHSATHEM: BEKTOD B IIPOCTPAHCTBE
6.14 BBINOMHATE [EeUCTBUSA CJIOKEHUS BEKTOPOB, BBIUYMTAHWS BEKTOPOB U YMHOXXKEHMS
' BeKTOpa Ha YKCJ/I0, OObSACHSATh, KAKUMH CBOWCTBAMH OHU 00/1a[]af0T
6.15 ITprMeHATH NpaBWIIO NapasviesenuIiesa Npy CJI0XKeHUH BEKTOPOB
OnepupoBaTh MOHATUSIMM: [1€KapTOBbl KOOPJMHATHI B MPOCTPAaHCTBE, BEKTOP, MOAYJ/Ib
6.16 BEKTOpa, paBeHCTBO BEKTOPOB, KOOPAMHATbI BEKTOPa, Yrosl MeXAy BeKTopamy,
CKaJIIpHOe MPOM3Be/leHre BeKTOPOB, KOJI/IMHeapHble ¥ KOMIT/IaHapHbIe BEKTOPbI
Haxogute CcymMMy BEKTOpPOB M IIpOM3Be/leHHe BeKTOpa Ha YMC/IO, Yrol MexXay
6.17 BeKTOpaM{, CKaJIIpHOe  TIpOU3BeJleHHe,  pacKiajplBaTb  BEKTOP [0  JIBYM
HEeKOJI/IMHeapHbIM BEKTOpaM
6.18 3ajaBaTh MJIOCKOCTb ypaBHEHHEM B [IeKapTOBOU cHCTeMe KOOp/AWHAT
6.19 Pemars nmpocreiime reoMeTpuueckve 3ajauyd  Ha [IPUMEHEHHe  BeKTOPHO-
' KOOPJWHATHOI'O0 MeTo/a
Pemarb 3ajauM Ha /[l0Ka3aTe/JbCTBO MaTeMaTHYeCKMX OTHOLIEHWW W HaxXoXKJeHue
6.20 reOMeTpPUYeCKHUX BeJMUMH 110 00paslaM WM aliropuTMaM, IIPUMeHssT W3BeCTHbIe
MeTO/bl [P PelleHrH CTaHJAPTHBIX MaTeMaTUYeCKUX 3a7au
621 [TpriMeHATH TpOCTeNIlIe IPOrpaMMHble CPeJCTBa U 3/IeKTPOHHO-KOMMYHUKALIMOHHbIE
‘ CUCTEeMbI MPY pelleHUH CTepeoMeTpPUYeCcKrX 3a7au
6.22 [TpyBOgUTE TpUMeEpPbl MaTeMaTMYeCKUX 3aKOHOMEDHOCTe B TPUPOJEe U >KU3HH,
' pacrio3HaBaTh MpPOsiB/IeHMe 3aKOHOB FeOMeTPUM B UCKYCCTBe
6.23 [IpyMeHATH TO/lyuyeHHble 3HaHUS Ha IMpaKTUKe: aHa/IM3UpOBaTh peasjibHble CUTyallud U




MIPUMEHSTh W3YUYeHHbIe TIOHATHSI B TIPOIleCCe TIOMCKA peIIeHds] MaTeMaTHUeCKd
chopMyMpOBaHHOW TpO0J/ieMbl, MO/e/TUPOBaTh peasibHble CUTyallUd Ha s3bIKe
reoMeTpUH, WCC/Ie/J0BaTh TOCTPOEHHBIE MO/ C MCII0/Ib30BaHUEM TeOMeTPUYeCKUX
TIOHATHI M TeopeM, arirapaTta ajareOpbl, pellaTh MPAKTHUECKWe 3a/lauM, CBsI3aHHbIE C

HaXOXXIAeHHWeM reoMeTpuiyeCKurx BeJIMYHNH

ITPOBEPAEMBIE 3J/IEMEHTBI COJEP KAHUA

10 K/TACC

Kopg

IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUA

7

['eomeTpust

7.1

OcHOBHBIE TIOHATHS CcTepeoMeTpud. Touka, TIpsiMasi, TIJIOCKOCTb, TIPOCTPaHCTBO. [ToHsiTHE 00

dKCHMOMAaTHUUYeCKOM IIOCTPOEHUH CTePEOMETPHUN: aKCHMOMBI CTEPpEOMETPHHU U C/IeJCTBUA U3 HUX

7.2

B3auMHOe pacrnosiokeHre TpsiMbIX B TIPOCTPAHCTBE: IlepeceKaroluecs, rMapasienbHble U
CKpelMBaroLyecss mnpsivble. IlapanienbHOCTh MPSMBIX M IJIOCKOCTeM B IPOCTPaHCTBe:
rapasiie/ibHble TIpsIMble B TIPOCTPAHCTBE, MapasleNlbHOCTh TPEX TMPSMBIX, IapasulebHOCTb
NpPSIMOM Y TIOCKOCTU. YTIUIbI C COHAllpaB/IeHHbIMU CTOPOHaMH, YroJl MeXAy IpsMbIMU B
npocTtpaHcTBe.  [lapanenbHOCT  IUIOCKOCTEH:  MapassefibHble  IUIOCKOCTH,  CBOMCTBA
rapasuie/ibHbIX TuiockocTed. IIpocTeiiiie mpocTpaHCTBeHHble (UIrypbl Ha TJIOCKOCTHU:

TeTpasp, Kyb, mapasienenuriesi, TOCTpOeHHe CeueHU

7.3

[TeprieHAUKY/ISPHOCTb TIPSIMOM U TIJIOCKOCTH: TepHeH/VKY/sIpHble TpsiMble B TPOCTPaHCTBE,
TpsiMble Tapajijie/ibHble U TepreHIUKY/spHble K TIOCKOCTH, TIPU3HAK MeprieHANKY/ISPHOCTH
MpsSIMOM M TJIOCKOCTHU, TeopeMa O TIpSIMOM TeprieHAuKY/ISpHOM TUIOCKOCTA. YTkl B
MPOCTPAHCTBE: YroJl MeXJy NPSIMOM U TUIOCKOCTbIO, [ABYTPaHHBIA YroJ, JIMHEUMHBIA YroJj
JIByrpaHHoro yrna. [lepneHJuKy/nsgp W Hak/JIOHHble: pacCTOSHWE OT TOUKU [0 TUIOCKOCTH,
paccTosiHue OT MPSIMOM 10 TJIOCKOCTH, MPOoeK1usi (Uryphl Ha TJIOCKOCTh. [leprieHANKY/ISPHOCTh
IJIOCKOCTeM: TpU3HAK IMepreHJUKY/JIIpHOCTA [ByX IUIOcKocTeld. Teopema o0 Tpéx

repreH UKy asipax

7.4

[ToHsAiTHEe MHOrOrpaHHUKa, OCHOBHbIE 3/71eMeHThbl MHOIOIPDaHHMKA, BBINYK/ble U HEBBIIYK/ble
MHOT'OT'PaHHUKH, pa3BépPTKa MHOTOrpaHHUKa. [Ipyu3Ma: n-yrosibHasi ipyu3Ma, TpaHu U OCHOBaHUsI
NpY3Mbl, TpsMasi M HaK/JOHHAasi TMpyU3Mbl, OOKOBasi M TIO/Hasi II0BEPXHOCTb IIPU3MBI.
[Napannenenunes, NpsIMOYTOJ/IbHBIN Tapasulesienumnes; U ero coiictea. [lupamuza: n-yrosbHas
nMpamMy/ia, TpaHU M OCHOBaHME MupaMK/bl, OOKOBas U I0JHasi TOBEPXHOCTb IHPaMU/b,
NpaBUbHAasg U yCeuéHHas IUpaMu/a. OJeMeHTbl IIpU3Mbl M NUpaMufbl. IlpaBusbHbIE

MHOI'OTpaHHUKM: TIOHATHE TIpABUJIBHOI'O MHOI'OIDAHHUKA, TPABW/IbHAS TIpHU3Md W TIDABWJIbHASA




NMpaMu/a, TIpaBWIbHAsE TPeyro/ibHasi TMpaMyZia U TIPaBWIbHBIN TeTpasap, Ky0. [IpescraBnenue
O MpaBWIBHBIX MHOTIOTpaHHMKAxX: OKTas3/p, AoAeKasAp U MKocasgpyrue CeueHusl NpU3MbI U

MUpaMH/ibI

7.5

CI/IMMETPI/IH B TIIPOCTPAHCTBe: CHMMETPpHA OTHOCHUTE/JIbHO TOYKH, HPHMOﬁ, IIJIOCKOCTH.

OJ1IEMEHTBI CMMMETDHUH B ITMPpaMUdX, Mapa/iejernureax, rpaBUIbHbBIX MHOIOI'DAHHHUKAX

7.6

BrluniciieHne 571eMeHTOB MHOIOTPaHHUKOB: pé0pa, aAuaroHanu, yribl. Ilnomjags 60KOBOM
MOBEPXHOCTA M TOJHOU TOBEPXHOCTU TPSIMOM TMpPHU3MBI, IUIOLIA[b OCHOBaHWM, TeopeMa O
O0OKOBOI TIOBEPXHOCTH TpsiMOW Tpu3Mbl. [lioiasb GOKOBOW TMOBEPXHOCTH U TIOBEPXHOCTH
NpaBWIBLHON TMpaMU/Zbl, TeopeMa O TUIoLiaAu yceuéHHOW nupamubl. [loHatue o6 obbéMme.

O06BEM MMPaMU/IbI, TIPU3MBI

7.7

ITogo6HbIe Tesa B ipocTpaHcTBe. COOTHOIIEHUST MEXKY TI/IONIAZSIMU TTOBEPXHOCTeH, 00bEMaMu

MOZI00HBIX Tej

11 K/TACC

Kopg,

IIpoBepsieMblil 3/IeMeHT CO/iep>KaHUA

6

I'eomeTpust

6.1

LwiuHApuueckasi TOBEPXHOCTb, OOpasywomye LWIMHAPAYECKOH TIOBEPXHOCTH, OCh
LWIMHAPUYECKOHW 1oBepXHOCTH. [IuMHAp: ocHOBaHMS M OOKOBasi IOBEPXHOCTh, 0Opa3ytolijast

1 OCb, TI/IOIT[a/Ib OOKOBOM U IMOTHOM TTOBEPXHOCTH

6.2

KoHuueckasi TOBepXHOCTb, o0Opa3syoliyde KOHWYeCKOW TII0BepXHOCTH, OCh U BepIIMHA
KOHMUEeCKOW ToBepXHOCTU. KoHycC: ocHOBaHMe W BepllMHa, obpasyoujasi U 0Ch, IJIOMIAJb
OOKOBOU U TOJIHOM TMOBEPXHOCTH. Y CEeUEHHBIM KOHYC: 00pa3yroliye U BbICOTA, OCHOBAHUS U

OoKoBast MOBEPXHOCTh

6.3

Cdepa u 1map: ILeHTp, paguyC, AWaMeTp, IUIOLIA/b TTOBEPXHOCTH Cdephl. B3aumHoe

pacriosioxkeHue cdepbl U TIJIOCKOCTH, KacaTeslbHasi TJIOCKOCTb K cdepe, T1/10111a/1b chepbl

6.4

N3006pa>keHre Tes BpaljeHUs Ha TJIOCKOCTH. Pa3BépTKa LM/IMH/PA ¥ KOHYyCa

6.5

KOMGI/IHaL[I/II/I TeJI BpallleHUd 1 MHOT'OI'DAHHHUKOB. MHOFOFpaHHI/IK, OITMCAHHBIA OKOJIO Cq)epbl,

cdepa, BMcaHHasi B MHOTOI'PaHHUK, WX TeJI0 Bpall|eHUs

6.6

[TonsiTrie 06 06bEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tesl. Teopema 006 00bEMe TIPIMOYTOTBHOTO

napasuiesienunesia U ciaeAcTsus u3 Heé. O0bEM LMHApPaA, KoHyca. OOBEM Iapa U IUIOMIaZb

cdepnl

6.7

HO,ELO6HBI€ Teé/la B TPOCTPAHCTBE. CooTHo1ieHust MeXxay I1uiolmaasaMHu HOBerHOCTEﬁ,

00bEMaMU MOZIOOHBIX Tesl

6.8

Ceuenusi UMAMH/Apa (MapasuiesibHO U MepheHUKY/ISIPHO OCH), ceueHusi KOHyca (rapasiiesibHoe

OCHOBAHMIO U TIPOXO/siiliee uepe3 BepIInHY), ceueHus 111apa

6.9

BekTop Ha mockoctd U B mpocTpaHcTBe. Crl0)KeHUe U BblUMTaHUWe BEKTOPOB. YMHOKeHUe
BEeKTOpa Ha uuCI0. PasnoxkeHue BekTOopa MO TPEM HEKOMILIAaHApHBIM BekTopaM. IIpaBuiio

napajnesenunesna. PemeHwe 3ajady, CBA3aHHBIX C TNPMMEHEHWEM TIPaBWI JEeUCTBUM C




BEKTOpamMH

[TpsimoyronbHasi cucteMa KoopAuHAT B TipoctpaHcTBe. KoopguHaTel BekTopa. Ilpocreiimive
6.10 3a/laud B KOOpJuHaTax. Yroj Mexzay BekTopaMu. CkasisipHOe Npouv3BejileHHue BeKTOPOB.
BblunciieHne yriioB MexxJy TNpPSIMBIMM U TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METOJ, TIpU

peneHrr reOMeTpruuYeCKHX 3a/4a4

IIPOBEPSIEMBIE HA EI'D I10 MATEMATUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMSI OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMGBI CPEJTHET' O OBIIIET'O OBPA30OBAHUS

Kopg,
npoBepsi- IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3y/IbTaTaM 0CBOE€HHS 0CHOBHOM
e€Moro o0pa3oBaTe/IbHONM MPOrpaMMbI Cpe/JHEero o01ero 00pa3oBaHus
TpeOoBaHUs

Bnagenve MeTojamMu [jOKa3aTenbCTB, aArOpUTMaMHM peLIeHus 3a/ay; YyMeHue
dbopMynvpoBaTh W ONEpUPOBaTh TMOHATHSIMU: OIpeJe/ieHre, akchuoMa, TeopeMa,
C/le[iICTBHe, CBOMCTBO, TPU3HAK, [0Ka3aTelbCTBO, PaBHOCH/IbHbIE (HOPMYIUPOBKHY;
NMpUMEHSITh ~ UX; yMeHWe (opMyaupoBaTb oOpaTHOe ¥ TIPOTUBOIIOJIOXKHOE
yTBep)X/JeHWe, TPUBOJUTb TIpUMepbl W KOHTPIIPUMEpbI, HCIO/b30BaTh MeTO[
MaTeMaTHUeCKOW WHAYKLWH; TIPOBOAUTL [0Ka3aTesbHble PacCy)KeHUs MPU pelleHuH
1 3a/ja4, OLIeHMBATh JIOTMUECKYIO TPaBU/IBHOCTb PAaCCY)X/eHHH; yMeHHe OIepupoBaTh
TIOHSATUSIMU: MHOJKECTBO, TOJMHOKECTBO, Ofepalyyd HaJ, MHOXXeCTBaMU; yMeHHe
WCTIO/Ib30BaTh TEOPeTUKO-MHOXKECTBEHHbIM ammapar /s ONMCAHWS peasibHbIX
TIPOLIECCOB U SIB/IEHWM W TIPU peLlIeHrH 3aJauy, B TOM YKC/Ie W3 APYruX y4eOHBIX
1IpeJMeTOB; YMeHHe OIepupoBaTh MOHATUSAMU: rpad, CBSI3HBIM rpad, JepeBo, LUKI,
rpad Ha TVIOCKOCTH; yMeHHe 3a/laBaTh U OMUCHIBaTh rpadbl Pa3IMUHbIMUA CIIOCO0aMU;

HCII0/Ib30BATh Fpa(l)BI IpHU pelieHrnur 3aa4

2 YMeHue oneprpoBaTh MOHSATHSIMU: HAaTypa/ibHOE YMCJIO, LieJioe YMCJ/I0, CTereHb C
L[e/lbIM TIOKa3aTejieM, KOpeHb HaTypajbHOW CTeleHW, CTeleHb C palOHa/JIbHBIM
roKas3aTesieM, CTelleHb C JIeMCTBUTE/IbHBIM IOKa3aTesieM, JIOrapu@M uucia, CHUHYC,
KOCHHYC Y TaHTe€HC MPOU3BOJILHOTO YKCJIa, OCTAaTOK M0 MOAYJII0, paliMOHA/IbHOE UMCIIO,
VppalMOHa/lbHOe YMCJIO, MHOXXeCTBAa HATypaJbHbIX, LeJbIX, PpalOHA/IbHBIX,
JIleMICTBUTE/IbHBIX YKCe/I; YMEHUEe MCIO/b30BaTh MPU3HAKU J€MMOCTHU, HauMEHbIIUN
00Ul Zie/TuTe/Tb ¥ HauMeHblllee 00Ijee KpaTHOe, aArOpuTM EBK/IMa TIpY peleHuH
3a/ja4y; 3HAKOMCTBO C pa3/IMYHbIMU TMO3ULMOHHBIMM CUCTEMaMU CUMC/IEHHUS; YMeHUe
BBIMOJIHSATh BBIYMC/IEHHE 3HAaUeHWM W 1peoOpa30BaHMs BLIPAKEHUN CO CTeTleHsSIMU U
norapu¢mMamu, TipeoOpa3oBaHUs  IPOOHO-PAL[MOHANIBHBIX  BBIDAKEHWUH;  yMeHHe

OTMepupoOBaTh TMOHATUSIMM: T[10C/Ie[0BATeIbHOCTb, apudMeTHUecKass IpOrpeccus,

reoMeTpUUecKasi rporpeccusi, 6eckoHeuHO yObIBaroIasi reoMeTpruecKasi IPOrpeccus;




yMeHHe 3a/laBaTh M0C/Ae/0BaTeJbHOCTH, B TOM UMC/Ie C TOMOIIBI0 PeKYPPEeHTHBIX
(opMy/1; yMeHHe OIepUpOBaTb TOHATUAMU: KOMILUIEKCHOE UHUCJIO, COIPSDKEHHbIE
KOMILJIEKCHbIE UMC/Ia, MOAY/Jb W apryMeHT KOMILJIEKCHOTO uurcia, (opma 3amucu
KOMITIEKCHBIX uKcesn (TeoMeTpuuecKas, TPUTOHOMeTpUYecKas M anrebpanueckas);
yMeTb TIPOM3BOAUTL apu(pMeTHUeCKWe [eMCTBUS C KOMILIEKCHBIMM 4YHC/IaMU;
MIPUBOJUTH NTPUMeEPBI UCTI0/Ib30BaHUSI KOMILJIEKCHBIX UMCeJT; OTIepUPOBaTh IMOHATUSIMMU:

Matpulja 2x2 1 3x3, orpe/ie/IuTe/Ib MaTPUL[bl, FeOMeTPUUECKUM CMBIC/T OTIpeieTUTe st

YMeHue onepupoBaTh MOHSATUSIMU: PaLlMOHa/IbHbIE, UPPALIMOHA/bHbIE, [T0Ka3aTe/bHbIe,
CTereHHble, lorapuMuUecKrie, TPUTOHOMEeTpHUYeCKe ypaBHEeHUs] U HepaBeHCTBa, UX
CUCTEMBbI; yMeHHe  OINepupoBaTh  TMOHATHUSMHU:  TOXAECTBO, TOX/ECTBEHHOE
npeobpa3oBaHue, ypaBHeHHE, HepaBeHCTBO, CHCTeMa YPaBHEHWN W HEPaBEHCTB,
PaBHOCW/ILHOCTh YPaBHEHW, HEpaBeHCTB W CHUCTeM; yMeHHe pellaTb YypaBHeHUs,
HEpaBeHCTBA U CHCTEMbI C TIOMOILIbK DPa3/WYHBbIX MNPUEMOB; pellaTh YypaBHEHUS,
HepaBeHCTBa M CUCTeMbl C TlapaMeTpoM; IPUMEHSIThb ypaBHEHMs, HePaBeHCTBA, WX
CUCTeMbl /il pellleHWss MaTeMaTHyeCKUX 3aZiau M 3alady M3 Pa3/IuuHbIX obsacTeit

HayKH U peaslbHOM XWU3HU

YMeHue orepupoBaTh MOHATUSAMU: (DYHKLMS, UETHOCTb (DYHKLIUW, MEPUOJUYHOCTH
(GyHKLMY, OrPaHUYeHHOCTh (QYHKIIMHA, MOHOTOHHOCTh (YHKLIMH, SKCTpeMyM (yHKLIUY,
HauOosbIllee ¥ HaWMeHblllee 3HAueHWs] (YHKLIMU Ha TIPOMEXXYTKe, HeTpepbIBHasi
dbyHKIUsA, acUMITTOThI TpadvKa (GYHKLMHM, TepBas U BTOpasi MPOU3BOAHAs (DYHKLIWH,
reoMeTpUUeCcKrii U hU3NUeCKH CMBIC/ IIPOM3BO/IHOM, repBooOpa3Hasi, orpee/IEHHbIN
WHTerpaj; ymMeHWe HaxoJuTh ACUMIITOThI Tpadvka (YHKLMH; yMeHUe BbIYUC/SATh
TIPOU3BO/[HbIE CYMMBbI, TIPOU3BE/IeHUs, YACTHOTO U KOMITO3ULIMKA (PYHKLUH, HAXOJUTh
ypaBHeHHe KacaTeJbHOM K rpaguky (GyHKIMH; yMeHHe HaXOAWTb MPOU3BOJHbIE
3/IeMeHTapHbIX (PYHKLWMA; yMeHHe WCIIO0b30BaTh MPOU3BOJAHYIO [Jisi UCCAeI0BaHUS
GbyHKOMM, HaxXOAWThb HAWOOMbIIME W HaWMeHbIHWe 3HaueHus GYHKLUWN, CTPOUTH
rpadvKi MHOTOU/IEHOB C HCII0/Ib30BaHHWEM arfapaTa MaTeMaTUueCKOTO aHaju3a;
TIPUMEHSITh POW3BOAHYIO /i1 HaXOXKJeHUsI HaWIydlllero pelieHusi B TPUK/IaJHbIX, B
TOM UMCJIe COL[Ma/IbHO-3KOHOMUUECKUX U (hH3UUeCcKUX 3a/jauax; HaXOAWUTh TUIOIIA[U U
00bEéMBI  (PUTYy C TIOMOLIBIO WHTerpaja; TPUBOJAWTE TIPUMephl MaTeMaTH4eCKOro

MO/Ie/IMPOBaHMS C IOMOLLbIO0 AW depeHIMaNIbHbIX YPaBHEHUM

YMeHWe omnepupoBaTh TOHATHUSAMU: Tpapuk QyHKOMM, oOpaTHasi QYHKLUS,
KOMIO3ULUS (DYHKLIMM, JIMHeHas (PyHKUMs, KBajpaThyHas (QyHKLMs, palMoHabHast
GbyHKIMsA, cremeHHass (YHKIOWs, TPUTOHOMeTpUUueckue (YHKLMH, 0OOpaTHbIe
TPUrOHOMeTpUUYeckre (YHKLMM, T[l0Ka3aTe/lbHass U Jiorapupmuueckasi (yHKLWY;
yMeHHe CTPOUTh TpapUKu H3yuyeHHbIX (YHKLUM, BBIMOMHATL Ipeobpa3oBaHys
rpadvkoB (QyHKLM, UCMOAb30BaTh TpaduKu [ U3yueHHs TIPOLIeCCOB U

3aBHCHMOCTeﬁ, MMpr peleHnr 3ad4 W3 OPYIrux y‘-IE6HBIX npeaMeToB M 3d/id4 U3




peasibHOM >KM3HUW; BbIpaKaTh (OpPMyJaMU 3aBUCUMOCTH MeXJy BeJMurdHaMuy;
WCII0/Tb30BaTh CBOMCTBA U rpadyku (PyHKIMM J/1s1 pellieHus] ypaBHeHUH, HepaBeHCTB U
3a/lau C TapaMeTpaMu; wu300pakaTb Ha KOOPJWHATHOW TUIOCKOCTH MHOXKeCTBa

peI_HEHI/Iﬁ ypaBHeHI/If/ll, HepaBeHCTB U UX CUCTEM

YMeHue peliaTh TEKCTOBbIE 3a/jlaud Pa3HbIX TUIOB (B TOM YMCJIe Ha MPOLIEHTHI, 01 U
YyacTH, Ha JBWKeHHe, paboTy, CTOMMOCTb TOBAapOB U YC/IYT, HAJIOTH, 3alaud U3 00/1acTi
yrpaB/ieHus JIMUHBIMA UM CeMelHbIMM (UHAHCAMM); COCTaBJSATH BbIPAKEHUS],
ypaBHeHMs], HepaBeHCTBA M HX CUCTeMbl I[10 YCJOBMUIO 3aJaud, MWCCIe[0BaTh
TOyUYeHHOe pellleHre W OLeHWBATh IPAaBJOINOAO0OHOCTh pPe3y/bTaToB; yMeHUe
MO/Ie/IMpOBaTh peajibHble CUTYyaljud Ha f13bIKe MaTeMaTHUKH; COCTaB/ISITh BbIPa)KeHUs,
ypaBHEHMs], HepaBeHCTBA M HX CHUCTeMbl [0 YCJOBUIO 3aJjaud, MWCCIe[0BaTh
TIOCTPOEHHbIe MOZEeNM C HWCI0/b30BaHWeM arrapara anredpbl, MHTepHpPeTUpPOBaTh

TIOJTyYeHHBIN pe3y/bTar

YMeHue orepupoBaTh MOHATUAMU: CpefiHee apudMeThUeckoe, MeJraHa, HauOo bliiee
Y HauMeHblllee 3HaUeHUs, pa3Max, JMCIIepCUsi, CTaHJapTHOe OTKJIOHEeHHe YKMCI0BOTO
Habopa; ymeHue W3BJeKaTb, WHTEPIPETUPOBATh WH(POPMALMIO, TIPeCTaBIeHHYIO B
Tabnuijax, Ha AMarpaMmax, rpayikax, OTPaKaroLyl0 CBONCTBA peasibHBIX MPOLIECCOB
W sBJIeHUM; TIpeJCTaB/sTh HWHGOpPMALMI0 C TIOMOIIbI0 Tabjul] W JAUarpamm;
WCC/Ie[JoBaTh CTaTUCTUYeCKUe JaHHble, B TOM UHC/ie C MpUMeHeHueM rpaduueckux
METOZIOB U  3/IEKTPOHHBIX CpeACTB; rpaduuecku UCC/iefoBaTb COBMECTHbIE

HabJTF0/IeHusT C TIOMOIIIBIO IarpaMM pacCerBaHUs U JIMHEeHHON perpeccun

YMeHne onepupoBaTh TIOHATHSIMM: CAy4YalHBIM OMBIT M C/IydailHOe COOBITHE,
BEPOSITHOCTb ~ C/Iy4aliHOrO  COOBITHS;  yMeHHe  BbIUMC/ATH  BEPOSITHOCTD  C
UCMO/Ib30BaHUeM TIpaduyuecKiXx MeTO/OB; TNpPUMeHSTb (OpMy/bl C/IOKEHUS U
YMHOXXEHUSI BepOsiITHOCTed, (opMy/y IIOJHOM BepoSITHOCTH, ¢opmyny bepnynmm,
KOMOMHaTOpHbIe (hakThl ¥ (OPMYJIbl; OLIEHMBATh BEPOSITHOCTH peayibHbIX COOBITUN;
yMeHHe  OlepupoBaTh TMOHATUSIMM:  C/lyyaiiHasg  BeJIMUMHA,  pacrpefiesieHre
BEepPOATHOCTEN, MaTeMaTH4eCcKoe O)XHUJaHue, AUCIepPCUs M CTaHJapTHOe OTK/IOHeHUe
C/lyyaliHOM BeJUUWHbL, (YHKUWW pacrpefie/ieHusi W TJIOTHOCTU paBHOMEPHOTO,
MOKa3aTe/bHOIO W HOPMaJIbHOIO paclipefie/ieHUld; YMeHue WCIO0/Ib30BaTh CBOMCTBA
W3yUYeHHBbIX pacripefie/ieHUi /i pellleHHs 3afilay; 3HaKOMCTBO C IIOHATHSIMM: 3aKOH
Oo/bIIMX YMCesl, MeTO/bI BHIOOPOUHBIX MCC/IeJOBaHUI; yMeHHe TIPUBOJUTH TIPUMepPbI
TIPOSIB/IEHUST 3aKOHA OOJIBIIMX UuCe/l B TPUPOJHBIX U OOIIEeCTBEHHBIX SIBIEHUSIX;
yMeHre OIlepyupoBaTh MOHATHSIMU: COUeTaHWe, I1epecTaHOBKA, YWC/IO COYeTaHWH,
Y1CII0 MepecTaHoBOK; OMHOM HbIOTOHA; yMeHMe IPUMeHsITh KOMOWHATOpHbIe (PaKThbl U
paccyJeHusl [ pelleHusl 3ajlay; OLIeHMBAaThb BEPOSITHOCTH peajibHbIX COOBITHIA;

COCTaBJ/ISITh BEPOSITHOCTHYIO MOZe/Ib ¥ UHTepPIIPeTUPOBAaTh MOJIyYeHHbIN pe3ysibTar

YMmeHue OMeprupoBaATb TMOHATUAMMU:. TOUYKd, TIIpdAMdd, TIJIOCKOCTb, TIPOCTPAHCTBO,




OTpe30K, JIy4, BeJIMUMHa yIJa, IJIOCKUWA yroJ, ABYTPaHHbIN YroJl, TPEXTPaHHbIN YyroJ,
CKpeLMBaoLyecss IpsMble, Mapajie/bHOCTh U IepleHJUKYISPHOCTh IPSAMBIX U
TJIOCKOCTEH, Yo/l MeXXJy MPSIMBIMM, YT0J1 MEX/Y MPSIMOM U IMJIOCKOCTBIO, YTOJ1 MEXY
MIJIOCKOCTSIMM, PacCTOSITHUEe OT TOYKU [0 TUIOCKOCTH, PacCTOSIHWE MeXJy NPsSMbIMHU,
paccTosiHue MeXJy IUIOCKOCTSIMM; yMeHHe WCIO0/b30BaTh IPU pelleHUH 3a/iau
u3yuyeHHbIe (AKThI U TeOPeMbI IJIAHUMETPUH; YMeHUe OL|eHWBaTh pa3Mepbl 00BEKTOB
OKpY’Karolllero MMpa; CTPOMTh MaTeMaTUUeCcKre MOZe/IU C TIOMOLbH FeOMeTpUUeCcKuX

TIOHATHUM U B€J/IMYUMH, pelllaTb CBA3aHHbIE C HUMU IIPAKTHYECKHEe 3a/idUU

10

YMeHMe orepupoBaTh MOHATHSIMU: TUIOLIAb GUTYPhI, 00BEM (DUTYpPBI, MHOTOTPaHHUK,
NpaBWIbHBIMI MHOTOTPaHHMK, CeueHWe MHOTOrpaHHMKa, KyO, TIapasuiesnenurnef,
npy3Ma, nupaMuzia, purypa u noBepxHOCTb BpallleHus], LWIMH/ADP, KOHYC, 111ap, cdepa,
iowaab cdepbl, TM0MIab MOBEPXHOCTU TMUPaMUAbI, TPU3MbI, KOHYCa, LIMIMHJPA,
00béM Ky0Oa, TpSMOYTO/BHOTO Tapasesenurnesa, MApaMUbl, TMPU3MBbI, LWIMH/DA,
KOHYyCa, I11apa, pa3BépTKa MOBEPXHOCTH, CeYeHHsI KOHyCa U LWIMH/APA, NapalebHble
OCM WIM OCHOBAHHIO, CeueHHWe lapa, IJIOCKOCTh, Kacaroulascsi cdepsl, LUWIWHADA,
KOHyCa; yMeHHe CTPOWTh CedeHHe MHOTOTPAaHHMKA, W300pa’kaTb MHOTOTPaHHUKH,
¢burypbl ¥ TIOBEpXHOCTU BpallleHWsl, WX CeueHus, B TOM UYHCIe C TIOMOIIbIO
5/IeKTPOHHBIX Cpe/ICTB; yMeHHe TIpMMeHSTb CBOMCTBA TreoMeTpUYecKux ¢uryp,
CaMOCTOSITe/IbHO  (hOPMY/IMPOBATh  OTpe/ie/ieHus1 U3ydyaeMbIX (Uryp, BbIBUraTh
TATNOTE3bl O CBOMCTBAX W TPU3HAKAX reoMeTpuyeckux (uryp, o60CHOBBIBATH WU
orpoBepraTb MX; yMeHHe T[IpPOBOJAUThL Kiaaccuukanuio ¢GUryp Mo pasinyHbIM

IMMPpH3HAKaM, BbITIOJ/IHATH HEOGXOAI/IMbIe AOINIO/THUTEJ/IbHBIE TIOCTPOEHHA

11

YMeHue orepupoBaTh TOHATUSMU: [IBUJKEHHWE B TIPOCTPAHCTBe, MapasllebHbIi
TepeHoc, CHMMMeTpHUsl Ha IUIOCKOCTH W B TIPOCTPAHCTBe, MOBODOT, Mpeobpa3oBaHue
nof06usi, 1o/jo0HbIe (GUryphl; YMeHHe paclio3HaBaTh PaBHbIe U TMOA0OHbIE (UTYDHI, B
TOM uucCle B TPUPOJe, WCKYCCTBe, apXUTEKType; HCIO0Jb30BaTh reoMeTpUuecKue
OTHOLLIEHHsI TIPU PellleHrH 3a/lau; HaXO/UTh TeOMeTpruuecKre BelTMYUHSI ([/IMHa, yroJ,
TUIoIazb, 00BEM) MPH PeIleHrH 3a/jau U3 JPYTUx yueOHBIX TIPeZIMEeTOB U U3 peabHOMN
JKU3HM; YMeHHe BBbIUMC/IATH TeoMeTpUuUecKue BeJMUMHbl ([/IMHA, Yros, IUIOLiajb,
00bEM, TIONIA/[b TIOBEPXHOCTH), UCIIOJB3ysl M3yueHHble (OPMYJbl U METO/bl, B TOM
yucsie: TUIOLaAb TOBEPXHOCTU MHWPaMU[bl, TIPU3MbI, KOHYyCa, LWIMHApPA, IJIOLA/lb
ceper; 00BEM Kyba, NPSIMOYrOJLHOTO TiapasUlesienuresia, THUPaMU[bl, TIPU3MBI,

LWIHNH/PA, KOHYCa, 111apa; yMeHHe HaXO/[UThb OTHOIIIeHHe 00bEMOB TIOZ0OHBIX (pUryp

12

YMeHue omepupoBaTh MOHSATUSIMU: TPSIMOYTOJibHasi CHCTeMa KOOpAWHAT, BEKTOp,
KOOp/IMHAaThl TOUKH, KOOP/WHAThl BEKTOpa, CyMMa BEeKTOPOB, NIPOM3Be/leHHe BeKTopa
Ha UHMCJIO, pa3/io’KeHWe BeKTopa Mo 0a3ucy, CKajasipHOe TpPOW3BefieHHe, BeKTODHOe
NpOM3Be/leHre, Yrojll MeXJy BeKTOpaMH; YMeHHe HCIO/Ib30BaTh BEeKTOPHBIA MU

KOOPAHH&THbIﬁ MeTO[ AJid pelleHnsda reOMeTpUUYeCKHNX 3a4a4 U 3d4a4 JPYTUX yq66HBIX




TpeMeTOB
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YMeHue BbIOMpaTh MOAXOASIIUN METO/] /IS pEIlIeHHs 3a/jaui; TOHUMaHUe 3HaUMMOCTH
MaTeMaTHKH B U3yUeHUH TIPUPO/JHBIX U 00IIeCTBEHHBIX TIPOI[ECCOB U SIBJIEHUH; YMeHHe
pacro3HaBaTh MPOSIBJIEHHWE 3aKOHOB MaTeMaTHWKU B HCKYCCTBe, YMEHHe MPHUBOJUTH
rpuMepbl MaTeMaTUueCKUX OTKPBITMM pPOCCHWCKOW W MMPOBOM MaTeMaThuecKou

HayKu

INEPEYEHD 3JIEMEHTOB COAEPXXAHUNSA, IIPOBEPAEMBIX HA EI'D 11O

MATEMATUKE

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUA

Kopg

1 Uucsia v BBIYUCTIEHUS

1.1 HarypasbHble 1 1jesible ynciia. [Ipu3Haku 1e/IMMOCTH Lie/bIX YKhce

1o PaioHanbHble yncia. OOBIKHOBEHHble U JieCATHYHble [poOW, TIPOLIeHThbl, OecKOHeuHble
' neproiyeckre 1pobu

13 ApudmeTnueckrii KOpeHb HaTypalbHOW CTereHW. JleHCTBUS C apu(pMeTHUYeCKUMH KOPHSIMU
' HaTypaJIbHOM CTeIeHu

1.4 CreneHs c LiesbIM NToKasaTtesneM. CTerneHb € paljMoHaIbHbIM NOKa3areneM. CBOUCTBA CTeNeHU

L5 CHHYC, KOCMHYC ¥ TaHI'eHC YMCJIOBOrO aprymMeHrta. ApPKCUHYC, apKKOCUHYC, apKTaHIeHC
' YMCJIOBOI'O apryMeHTa

1.6 Jlorapudm umcia. [lecaTiyHble ¥ HaTypasbHbIe JT0rapuQMmbl

HeiicTBuTenbHble uucia. ApudmMeTuueckue onepalid C  JelCTBUTENbHbIMU  UYMC/IaMHU.
1.7 [Mpubnv>kéHHBIe BBIYMC/IEHUs, TpaBWIa OKPYIJIeHUWs, TIPUKWJKAa W OLeHKa pe3y/bTara
BBIUMCJIEHUN

1.8 [Tpeobpa3oBaHue BbIpayKeHU

1.9 KomriekcHble uncia
2 YpaBHeHUsl U HepaBeHCTBa

2.1 Llesibie v ApOOHO-pAL[OHA/TBHBIE YDABHEHHUSI

2.2 VppanoHabHble ypaBHeHUs!

2.3 TpuroHomeTpryeckue ypaBHeHUs

24 [TokasarenbHble U orapupMUUecKrie ypaBHeHHUs

2.5 Llesble 1 ApoOGHO-paL{OHa/IbHbIE HEPABEHCTBA

2.6 WppauyoHanbHble HepaBeHCTBa

2.7 [TokazaTenbHbIe U norapudMUUecKrie HepaBeHCTBa




2.8

TpuroHomeTprueckre HepaBeHCTBA

29 CucTembl ¥ COBOKYITHOCTH ypaBHEHUM U HepaBeHCTB
2.1
0 YpaBHeHUs1, HepaBeHCTBa U CUCTeMbI C IlapamMeTpaMu
2.1
) Marpuija cucTemsbl JIMHEeHWHBIX ypaBHeHUW. Oripefie/iuTe/ib MaTPULIbI
3 ®OyHKIMK U rpaduKu
31 ®dyHKuus, crnocobbl 3asanus QyHKIMU. 'paduk ¢yHKuyMu. B3auMHO oOpaTHBIe (YHKLIWH.
' YéTHble 1 HeuéTHble PyHKUMU. [Teproanueckre GyHKIUN
O6nacte oripefie/ieHUs U MHOXeCTBO 3HaueHWM GyHkimu. Hymu dyHkumu. TIpoMexyTku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEXXYTKM MOHOTOHHOCTH (YHKUMH. MaKCHUMyMbl U MUHUMYMBbI
¢byskimy. Haubonbliilee ¥ HaiMeHbIIIee 3HaueHHe (PYHKI[UM Ha TIPOMEXKYTKe
33 CrenenHasi GyHKLUsI C HATypa/bHBIM U 11e/IbIM oKa3aTesieM. E€ cBoiicTBa u rpaduk. CBoiicTBa
' Y rpavK KOpHsI n-0i CTerneHu
3.4 TpuroHomeTpryeckue GyHKLIMH, UX CBOMCTBA U rpadUKu
3.5 [TokasarenbHasa U norapudmMuyeckas (yHKLUH, UX CBOWCTBA U rpapuKu
36 Touku paspbiBa. AcuMnToThl rpadukoB ¢(yHKUMN. CBoiicTBa (YHKLMM, HeNpepbIBHbIX Ha
' oTpe3kKe
3.7 [TocnemoBaTebHOCTH, CITIOCOOBI 3a/IaHUS ITOC/IE0BATETEHOCTEH
3.8 ApudmeTtnueckasi 1 reoMeTpruyeckast mporpeccuu. @opmyra CI0XKHbIX POLIEHTOB
4 Hauasa maTremaTueckoro aHaausa
4.1 [Tpou3BogHast pyHKIMU. [Ipor3BO/[HBIE 37IeMeHTapHbIX (PYHKLIWM
42 [TpuMeHeHHe TIPOM3BOJHOM K HCC/Ie[loBaHUIO (YHKLMA Ha MOHOTOHHOCTb U 35KCTPEMYMBI.
' HaxoskaeHrie HAaMOObILIETO U HAUMEHBIIIero 3HaueHus1 GYHKLIMY Ha OTpe3Ke
4.3 [TepBooOpa3Hasi. MHTerpan
5 MHo>KecTBa ¥ JI0TMKa
5.1 MHo>keCTBO, Onepaluu HaJ, MHOKeCcTBaMu. /Iuarpammel Dusiepa — Benna
5.2 Jloruka
6 BeposaTHOCTE ¥ cTaTUCTUKA
6.1 OnucarenpHast CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaTopurka
7 I'eomeTpus
7.1 @Urypsl Ha MJI0CKOCTU
7.2 IIpsiMbie U TIJIOCKOCTH B ITPOCTPAHCTBE




7.3 MHororpaHHuKu

7.4 Tesia ¥ MOBepXHOCTH BpalljeHus

7.5 KoopauHatsl 1 BeKTOPEI

YYEBHO-METO/JUYECKOE OBECIHEYEHUE OBPA30BATE/ILHOI'O
ITPOIIECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

MaremaTuika: anrebpa ¥ Hauajla MaTeMaTHUeCKOT0 aHanu3a, reometpusi. ['eometpus, 10-11
kiaccel/ AtanacsiH JI.C., Byty3os B.®., KagomiieB C.b. u apyrue, AKIMOHepHOe 00111eCTBO
«3naTenbcTBO «lIpocBelleHve»

I"'eomeTpust. Pabouasi Terpazb. 10 kacc. ba3oBbiii 1 MpodUIbHBIN YPOBHH.

['eomeTtpusi. Pabouasi TeTpazp. 11 Knacc. ba3oBblii ¥ MPOQUIBHBIN YPOBHHU.

METOINYECKHWE MATEPHUAJIbI V11 YUUTEJIA

MeTtoanueckue pekoMeHaiun. 10-11 kmaccel (kK yue6HMKY ATaHacsH JI. C. u ap.)
['eomeTtpus. Iupaktrueckue maTepuanbl. 10 Kaacc. ba3oBbiii ¥ TpodUILHBINA YPOBHM.
['eomeTtpus. JupakTrueckue MaTepuanbl. 11 Knacc. ba3oBbiii M TpodUIbHBINA YPOBHM.
['eomeTtpuisi. KoHnTposibHbIe paboThl. 10-11 Knacc.

I'eomeTtpusi. CamocTosiTesibHbIe paboThl. 10 Kacc
I'eomeTtpusi. CamocTosiTesibHbIe paboThI. 11 Kacc

O P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBbI CETH
NHTEPHET

Poccuiickast 3/1eKTpOoHHast KO

https://resh.edu.ru/

Enunblii ypok https://www.xn--d1abkefqipOa2f.xn--plai/

Mynbtrypok https://multiurok.ru/

Nudoypok https://infourok.ru/

[Topran «bunet B byayiee» https://site.bilet.worldskills.ru/

OneKTpOHHbIe BepCUU yueOHO-MeToJuueCKUX KOMIIIEKCOB, BXOAIIMX B DefiepaibHbIi
repeuensb https://media.prosv.ru/

Bcepoccuiickuii 06pa3oBaTe/ibHbIN MPOEKT « Y POK LU PHI»

https://ypokiudpsl.pd/

EnvHas Komtekiys 1M poBbIX 06pa3oBaTebHBIX pecypcoB http://school-collection.edu.ru/
[MTopran «lludposBoe obpazoBanue» http://digital-edu.ru/

Caiitr ®UIIN http://fipi.ru/

Pemy OI'3, Pewty EI'D https://ege.sdamgia.ru/, https://oge.sdamgia.ru

On-naiiH mkona «®Pokcdopa» https://foxford.ru/

OO0pa3oBaTenbHbIN IIeHTp «B3mer» https://olympmo.ru/






