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1. [logcHuTE/IbHAA 3alIMCKa

Paboyas nporpamMma no reoMeTpuu Ajsa 9 kjaacca pa3paboTraHa Ha
ocHOoBe ®PenepasJbHOTO TOCYJAapCTBEHHOTO0 00pa30BaTEJbHOTO CTaHAAapTa
(®I'OC) u TpeboBaHMU K pe3ysbTaTaM OCHOBHOI'O 00I1Iero obpa3oBaHMS,
npeacraBaeHHbix B @I'OC. B IlporpamMMe npefycMOTpeHBl pa3BUTHE BCeX
0603HayeHHbIXx B OPI'OC OCHOBHBIX BHJOB JeTEJbHOCTU YYEHUKOB U
BBITIOJIHEHHE 11eJieH U 3aa4, mocTaByieHHbIX @I'OC.

[IporpamMa paspaboTaHa Ha OCHOBe CJeAYyILIUX HOPMAaTHUBHBIX
JIOKYMEHTOB U MeTOJUYEeCKHUX MaTEePHUAJIOB:

1. IlporpamMbl 061ie06pa3oBaTeNbHbIX yupexaeHui. ['eometpus 7-9

kJsaccel. CoctaBuTedsb: bypmuctposa T.A., M.: [IpocBeunienue, 2014 .

2. OcHoBHOHl o6pasoBaTesibHOW TmporpamMMmbl Jlunesa npu Yal'Ty,

y4e6Horo nuiaHa Jlunesa npu Yal'TY na 2024-2025 y4e6HbIU rog,
/lanHasgs pa6oyass mporpamMmMa pa3paboTaHa B COOTBETCTBUH C
depepanbHbIM  3akOHOM OT 29.12.2012 roza Ne 273-03 «06
006pa3oBaHUU B Poccumickon Qenepanymn», CaHnuTapHo-
3MUJAEMUOJIOTUYECKUMUA TNpaBuaMu U  HopMmatuBamu CAHIIuH
2.4.2.2821-10 "CaHMTApHO-3NMUAEMUOJIOTUYECKME TpeOOBaHUA K
YCJOBHUSIM U OpraHu3anuud o0Oy4yeHUsT B 001e00pa3oBaTeENbHBIX
yupexJeHusix",  YTBEPKAEHHbIMU  TOCTAHOBJIEHMEM  TJIABHOTO
roCyZJapCTBEHHOr0 CaHUTApHOro Bpaya Poccuiickon ®enepauuu ot 29
nekabps 2010 r. Ne 189.

Ha ocHoBanuu [lpukaza MuHucTepcTBa 06pa3oBaHus U Hayku PP ot
31.15.2015 r «O BHeceHWH U3MeHEHUM B dejiepasibHbIH rOCy/lapCTBEHHBIN
o6pa3oBaTesIbHbIN CTaHJAPT  OCHOBHOTO o6111er0 06pa3oBaHu4,
YTBEPXAEHHbIA MPUKa3oM MUHUCTepCcTBa 00pa30BaHUA U Hayku PO ot 17
Mas 2012 r. Ne413

[IporpamMMa cooTBeTCTByeT yueOHUKY ['eomeTpus 7 - 9. YuyeO6HUK
JU1s1 06111e00pa3oBaTebHbIX yupexaeHul. / JI1.C. Aranacsah, B.®. byTysos, C.b.
Kagomues, 3.I.Ilo3usk, U.U. OauHa. / M.: [IpocBeienue, 2014.

Ha wu3yyeHue yudyebHoro mnpeamera «['eometpusi» B 2024-2025
y4ebHOM roay B 9 KJjiacce OTBOAWTCS 2 Yaca B HeJieJito, Bcero 66 ypoKoOB.



2.
3. IlnaHupyeMblie pe3y/ibTaThl 0OCBOEHHS Y4€OHOI0 MpeaMeTa

1. /INYHOCTHBIE pe3y/ibTaThl 0OCBOEHUS NPOrpaMMbl:
MCII0JIb30BaTh INpUOOpeTeHHble 3HAaHUS W YMEeHUsl B IMPaKTHYECKOU
JlesITeJIbHOCTU Y MOBCEIHEBHOM »KM3HU /I MOJAEJUPOBAaHUS MPAKTUYECKUX
CUTyalUld H HUCCIeJJOBAaHUA IMOCTPOEHHBIX MOJeJIed C UCIO0JIb30BAaHHUEM
anmnapaTta reoMeTpuu
bopMUpOBaHUE OTBETCTBEHHOTO OTHOILIEHUS K Y4YEHHI0, TOTOBHOCTU U
CIIOCOOHOCTH O0OOYYaloIMXCAd K CaMOpPa3BUTHI0 M CaMOOOpA30BaHUIO Ha
OCHOBE MOTHMBALlMM K OOY4YEeHHUI0 M I03HAHUIO, BbIOOPY [AaJibHEWUIIETO
obpa3oBaHMsl Ha 0a3e OpPHUEHTUPOBKU B Mupe mnpodeccud U
npodeccroHalbHbIX npeAnoYTeHUH, OCO3HAaHHOMY OCTPOEHUIO
MHAWBUAYAJbHON 00pa30BaTEe/JbHOU TPAEKTOPUU C YYETOM YCTOUYHMBBIX
N03HaBaTeJIbHbIX UHTEPECOB
dbopmMuUpoBaHUe 1[eJIOCTHOTO MUPOBO33pEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAYKHU U 00I[eCTBEHHOW NMPAaKTUKHU
dbopMHpOBaHHUE KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOLIEHUH U
COTpyJHUYECTBE CO CBEPCTHUMKAMH, CTapIIMMM M  MJA[UIMMHA B
06pa3oBaTe/JibHOW, OOIECTBEHHO I0OJIE3HOW, Y4eOHO-UCCIe0BaTeNbCKOH,
TBOPUYECKOU U JPYTUX BHUAAX AesTeJbHOCTU
YyMEHHE $SICHO, TOYHO, TPaMOTHO HU3JlaraTb CBOM MbICJIM B YCTHOU U
NMCbMEHHOW peyvH, MOHMMATh CMbICJ MOCTaBJEHHOUN 3a/la4yH, BbICTPAUBATh
apryMeHTall[I0, IPUBOAUTD IPUMEPbI U KOHTPIPHUMEPDI
KPUTUYHOCTb MBbIIIJIEHUS], YMEHHWE PACcO3HABATh JIOTUYECKA HEKOPPEKTHbBIE
BbICKa3bIBaHMUSI, OTJIMYATH FUNOTE3Y OT paKTa
KpeaTHBHOCTb MbIIIJIEHUs, UHUIIMATHUBY, HAXOJAUYMBOCTb, aKTUBHOCTb MpPU
pellleHUHU TeoMeTPUYeCKHUX 3a/1a4
yMeHUe KOHTPOJIMPOBATh MpOIecC U pe3yibTaT yu4eOHONW MaTeMaTU4eCKou
J1eSITEIbHOCTH
CIIOCOOHOCTb K 3MOILMOHAJIbHOMY BOCHPUSITHUIO MaTeMaTUUYECKHUX 0ObEKTOB,
3a/ia4, pelleHUH, pacCy e HU 1

2) MeTanpeaMeTHbIE pe3y/IbTaThl 0CBOEHHUSI OCHOBHOM MPOrpaMMbl
npeAcTaB/IeHbl B COOTBETCTBUH C NOATPYyNIIaMU YHHUBEPCAJIbHBIX
y4eOHbIX JeMCTBUU

MexnpegMeTHbIE IOHATUA

B 9 kusiacce Ha ypokax reoMeTpuM, Kak MU Ha BCeX NpeJMeTax, OyaeT
NpoJo/DKeHa paboTa N0 pa3BUTHI0 OCHOB YMTATE/IbCKON KOMIIETEHIUHM.
Ob6yyawiuecss OBJaJel0T YTEHUEM KaK CpeJCTBOM OCYLIECTBJIEHUS CBOUX
JQJbHENIINX IJIAHOB: MPOJOJDKEHHWS 00pa3oBaHUSA U CaM0O0Opa30BaHMUS,
OCO3HAHHOI'O IIJIAHUPOBAHUA CBOEro aKTyaJIbHOI'O U MEpPCIeKTUBHOIO Kpyra
YTEeHMUS.



[Ipy  u3yyeHUH reoMeTpUHM  OOyyalOIUeCs  YCOBEPIIEHCTBYIOT
NpuoOpeTeHHble HABBIKM Pa6oOThl ¢ MHPOpMALUEed U MOMNOJHAT UX. OHU
CMOTYT paboTaTb C TEKCTaMM, NpeoOpa3oBbIBaTb U HHTEPIPETHUPOBATH
coJiepKallyocsi B HUX HH(pOpMall1io, B TOM YUCJIE:

* CUCTEMATHU3UPOBATh, COMNOCTABJATb, aHAJU3UPOBaTh, 0000WATL U
MHTEPIPETUPOBATD MHbOpMalLMIo, COJepKallylocsi B TOTOBBIX
MHOPMALIMOHHbBIX 00'bEKTAX;

* BBI/IEJIITh [VIaBHYK U U30BITOYHYI0 UHPOPMALUIO, BBINOJHATH CMBICJIOBOE
CBEPTBHIBAaHME BblJIEJIEHHBIX (PAKTOB, MbICJIEH; IPECTABAATh HHGOPMALIUIO B
CKaToM ca0BeCHOW ¢opMe (B BUJe IJIaHA WA TE3UCOB) U B HArJIAJHO-
CUMBOJIMYECKOU popMe (B BUZe TaOJUIL, rpadUUECKHUX CXEM WU JUarpamw,
KapT NOHATHUU — KOHLENTYaJbHbIX IMarpaMM, OIOPHBIX KOHCIIEKTOB);

* 3aNIOJIHATH U JOMOJHATD TAa0GJIMUILbI, CXEMbI, JUATPAMMBI, TEKCTHI.

B xo/1e ©3yyeHuUs reoMeTpUr 06yJalolMecsi yCOBEPILIEHCTBYIOT ONbIT
NPOEKTHOU [esATeJbHOCTH Kak o0cob6od ¢GopMbl y4yebHOM pabOThI,
CIOCOOCTBYIOILIE BOCIMUTAHUIO CaMOCTOSITEJbHOCTH, HWHHUIIMATHUBHOCTH,
OTBETCTBEHHOCTH, IMOBBIIIEHUI0 MOTHUBAUMU U 3PPEKTUBHOCTU y4eOHOU
JleITEeJIbHOCTH; B XOJie peajM3alyd WCXOJHOTrO 3aMbICJia Ha NMPaKTUYEeCKOM
YpPOBHE OBJIAJIEOT YMEHUEM BbIOUpPATh aJleKBaTHble CTOsIEeN 3ajade
CpeACTBa, MPUHUMATh pelleHus, B TOM YHMCJIe W B CUTyalLUsX
HeonpegeseHHOCTU. OHM MOJydyaT BO3MOXKHOCTb Pa3BUTb CIOCOOHOCTb K
pa3paboTKe HECKOJIbKMX BAapUAHTOB peLIEeHUN, K MOUCKY HeCTaHJapTHbIX
pelleHr, MOUCKY U OCYyLeCTBJIEHHIO HauboJiee MPUEMJIEMOrO pPelleHUS.

PerysiaTuBHbIE:
onpedessimb eJib  1eATeJbHOCTA Ha YpOKe C TMOMOIIbI YYUTENsd U
CaMOCTOSITEJIbHO;
YYHUTbCSI COBMECTHO C yYUTeJeM 0OHAPYXUBATb U (hOPMYAUPOBAMb YUEOHYIO
npoé.aemy;
YYUTBCA NIGHUPOBAMb YI1€OHYIO AeATeJbHOCTh Ha YPOKE;
8bICKA3bI8AMb CBOIO BEPCUIO, IBITATHCA MpeJyiaraTh Cocob eé NpoBepkH (Ha
OCHOBeE NMPOJYKTHUBHBIX 3a/laHUU B YUEOHUKE);
paboTas no npejioKeHHOMY IJIaHy, UCN0/1b308amMb HEOOXOAMMbIE Cpe/CTBa
(y4eGHUK, KOMIIbIOTEP U UHCTPYMEHThI);
onpede/isimb YCIEUIHOCTh BbINOJIHEHUS CBOEro 3aJaHus B JHaJiore C
y4YHUTEJIEM.
CpeactBoM (GOpPMHPOBAHUS PETYJSTUBHBIX AEUCTBUM CAYXKAT TEXHOJIOTUS
NpoO6JIEMHOTO JAuasiora Ha 3Tale U3y4eHus HOBOT0 MaTepuasia U TEXHOJIOTUS
OlleHHMBaHHS 06pa3oBaTe/IbHbIX JOCTHKEHUN (YUeOHbIX YCIIEXOB).
Ilo3naBaTe ibHbIE:
OpPUEHTUPOBATbCA B CBOEM CHCTeMe 3HaHUW: NOHUMAMb, YTO HYXKHA
JIOTIOJIHUTeIbHAsE UHPopMalus (3HaHUs) JJs pellleHUs1 y4eOHON 3aJa4yu B
OJIVH IlIar;
desiamb ipeiBapUTENIbHBIM 0M60p UCTOYHUKOB MHPOpPMaLMU /I pelleHUs
y4eOHOM 3a/ja4uy;



JIOOBIBAaTh HOBble 3HAHUS: HAX00UMb HEOOXOAUMYK HWHPOpMalMI0, KaK B
y4eOHUKe, TaK U B NPEAJI0KEHHBIX YUYUTEJEM CJ0OBApPsX, CIPAaBOYHUKAX U
MHTEepHEeT-pecypcax;

Jl00bIBaThb HOBblEe 3HAHUS: U3B/1€KAMb UHGOPMALIMIO, MpPECTaBJEHHYIO B
pasHbIX popMax (TeKCT, Tab/uIla, CXeMa, UJIKCTPALUsS U AP.);

nepepabaTbiBaTh NOJIYYEHHYIO MHPOpMaLUIO: Habr00amb u
deslamb CaMOCTOSITEJIbHBIE 8b1800bl. Cpe/ICTBOM dbopMUpOBaHUS
MO03HAaBaTeJIbHbIX [JEWCTBUHM CHAYKUT Yy4yeOHbIM MaTepuas M 3aJaHus
y4eOHUKa, obOecrneyuBawpllue TMEPBYH JIMHUIO pa3BUTUA - yMeHHe
00'BbSICHATb MUD.

KoMMyHUKaTHBHbIE:

JIOHOCHUTb CBOIO MO3HUIUI0 A0 APYTUX: 0pOpM/AsMb CBOIO MbIC/Ib B YCTHOU U
NHMCbMEHHOMW peyuu (Ha ypOoBHe NpeJIoKeHUs UM HEOObILIOT0 TEKCTA);
CAyLIAaTh U TIOHUMATh peub Opyaux;

BbIPA3UTEJbHO YUMAMb U Nepeckas3bl8ams TEKCT;

gcmynamsb B 6ecely Ha YPOKe U B )KU3HU;

COBMECTHO 00208apuB8amusCs 0 paBUJiax OOULIeHUs U MOBeAEHUsl B LIKOJIE U
C/1eJI0BaTh UM;

YUYUTbHCS 8bINO/IHAMb PAa3JMYHble POJA B rpynmne (Jujepa, HUCHOJHUTEJS,
KPUTHKA).

CpeactBoM  GOpMHUpPOBAHUSI KOMMYHUKATUBHbIX  JIEMCTBUM  COyXKaT
TEXHOJIOTUSl MpPOO6JIEMHOr0 Juajora (moOyKJalwlui W MNOJBOJASIIUN
JINAJIOT), TEXHOJIOTHSI NPOJAYKTHBHOTO YTEHHs W OpraHusanus paboThbl B
MaJlbIX Fpynmax.

3) llpeagmeTHBIEe pe3y /ibTaTbl OCBOEHHUSA OCHOBHOM 0Opa30BaTe/IbHOM
NMpOorpaMMsl

BoinyckHuk HayuuTcd (4J11 UCHOJIb30BaHUS B TNOBCEJHEBHOW >KU3HU U
obecriedyeHUs]T BO3MO>KHOCTH YCHELIHOTO MPOJOJKEHHUS 00pa30oBaHUS Ha
6a30BOM ypPOBHE)

F'eomeTpuyeckue Gpurypsl

OnepupoBaTb Ha 6a30BOM YPOBHEe NOHATUSIMU FeOMETPUIECKUX QUTYD;
u3BJIeKaTb MHPOpPMaAIMI0 0 reoMeTpUYecKux Urypax, npeacTaBjeHHY Ha
yepTeKax B ABHOM BU/IE;

NPUMEHSATH JAJS1 pellleHUs 3a/jay reoMeTpudeckue GpakThbl, €C/IU YCAOBUS UX
NpYMeHEeHU 3a/laHbl B ABHOU QOpME;

pellaTh 3a/1a4M Ha HaX0X/leHhe reOMeTPHUUYECKUX BEJIMUMH 10 00pasaM uJiu
aJIrOpUTMaM.

B noBcesHEBHOM »KM3HU U NIPU U3YYE€HUH APYTUX IPEAMETOB:

MCII0JIb30BaTh CBOMCTBA reOMeTPUYECKHUX (QUryp [l pellieHUs] THUIOBBbIX
3a/la4, BO3HUKAWOIIMX B CUTyallMdX NOBCEJHEBHOU »KU3HH, 3ajad
NPAaKTHUYECKOI0 COZleP>KaHUA.

I/I3mepeHmI U BbIYHUC/IEHUA



o DBpImo/IHATHP M3MepeHHE [AJIMH, PACCTOSAHWUM, BEJWYUH YIJIOB, C MOMOILbIO
MHCTPYMEHTOB /151 U3BMEePEHUH JJIMH U YTJIOB;

o TMPUMEHATb QOpMyJbl IMepuMeTpa, IJIoWAAd U o00beMa, IJIOIAAU
IIOBEPXHOCTU OT/I€JIbHBIX MHOTOTPAaHHUKOB INPU BBIYUCJIEHUAX, KOTZa BCe
JlaHHblE UMEIOTCSA B YCJI0BUY;

o IMpUMeHATb TeopeMy Iludaropa, 6Ga30Bble  TPUTOHOMETPHUYECKUE
COOTHOLIEHUA [JI1 BBIYUCAEHUA [JIUH, PpaCCTOAHUM, IJIOLAJen B
NPOCTENIINX CAydasiX.

B noBcegHEeBHOM >KM3HU U IPU M3yYEHUU APYTUX IPpeIMeTOB:

e BBIYUCJATb PACCTOSHUS HA MECTHOCTHU B CTAHJAPTHBIX CUTYaLMAX, IIJIOIAAA
B NPOCTEHUIIUX CAy4dasx, IPUMeHATb pOPMyJibl B MPOCTEUIINX CUTYaLUAX B
IIOBCEITHEBHOM KU3HHU.

l'eomeTpHUyecKue npeoopa3oBaHusA
e CTpouTb QUIYypy, CUMMETPUYHYI0 JAHHOW (PUIype OTHOCUTEJbHO OCHU M
TOYKH.
B noBcejHEeBHOM >KM3HU U IPU U3yYEHUH APYTrUX IpeIMeTOB:
e pacmno3HaBaThb JBWXXeHHE 0O'bEKTOB B OKPYKAIOLLEM MUDE;
e pacno3HaBaTb CHMMETPUYHbIE QUTYPHI B OKPYKAIOLEM MUPE.
BeKTOopsI M KOOPAUHATHI HA IJIOCKOCTHA

o OmnepupoBaTh Ha 0a30BOM ypOBHe MOHATHUSIMU BEKTOpP, CyMMa BEKTOPOB,
Npou3BeileHre BEKTOPA Ha YMUCJI0, KOOPAUHATHI HA IJIOCKOCTH;

e ONpeessaTb NPUOJMKEHHO KOOPAMHATHI TOYKHA MO ee U300paKeHHI0 Ha
KOOPZMHATHOM IJIOCKOCTH.

B noBceAHEBHOM »KU3HU U IIPU U3YYEHUH JPYTrUX IpeJMeTOB:

e HCHOJIb30BAaTbh BEKTOPHI JJif pelleHUs NPOCTEeMIIUX 3a/4a4y Ha ompejieieHue

CKOPOCTH OTHOCUTEJIBHOTO JBMXKEHMUS.
HcTopust MaTeMaTHKH

o OmnuceiBaTh OTJeJIbHbIE BblAAWOUIAECS pe3yJbTaThbl, MOJyYeHHbIE B XOJe
pa3BUTHA MAaTEMATHUKU KaK HAyKU;

e 3HAaTh MpPHMepPbl MAaTeMAaTHYECKHUX OTKPBITUM M HMX aBTOPOB, B CBA3U C
OTe4eCTBEHHOU ¥ BCEMHUPHOU UCTOPUEN;

e TOHHMMAThb POJIb MAaTEMATUKU B pa3BUTUHU Poccum.

MeTo bl MaTEMAaTUKH

e BribupaTh MOAXOAAIIMM H3y4YeHHbIM MeToJ, AJisl pelleHUs] U3y4eHHbIX
TUIOB MaTeMaTU4€eCKHUX 33/1aY;

e [IpuBOAWTH NpUMEpPbI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
OKpY>Kaloller IEUCTBUTEJIbHOCTH U IPOM3BEJEHUAX UCKYCCTBA.

e BbINYCKHUK MOJYYUT BO3MOXXHOCTb Hay4UThCs (/11 06ecriedeHust
BO3MOXXHOCTH YCHEIIHOT0 NPOA0/LKEHUSI 00pa30BaHUs Ha 6a30BOM U
yrJjly6JIeHHOM YPOBHSIX)

lF'eomeTpuyeckue GpUrypbl

o OmnepupoBaTh NOHATHUSIMU FTEOMETPUUECKUX QUTYD;

e U3BJIEKaTb, MWHTEPNPETUPOBATbL U Npeobpa3oBbIBaTb HHPOPMALUIO O
reoMeTpUyecKux  QuUrypax, npeCcTaBJeHHYI0 Ha YepTexkax;



e IpPUMEHATb reoMeTpuyeckue (GakTbl AJ pelleHUs 3aJad, B TOM 4YHCJIE,
NpeAnoJaralwliuX HeCKOJIbKO 1aroB pelleHus;

« ¢dopMysHpoBaTh B IPOCTEHNIIUX CIy4YassX CBOWCTBA U IPU3HAKU QUTYD;

o JlOKa3bIBaTb reOMeTpUYECKHE YTBEPK/EHUS;

e BJIQJleTb CTAaHAAPTHOU KaccuPUKaLUeN MJIOCKUX PUTYp (TpeyroJbHUKOB U
4eThIPeXyroJbHUKOB).

B noBcejHEeBHOM )KU3HU U NIPU U3YYEHHH JPYrux NpeJMeTOB:

e UCHOJIb30BaTb CBOMCTBA TreoMeTpUYeCKUX OUryp [Jd pelleHus 3ajady
NpPaKTUYECKOI0 XapaKTepa Y 3a/1a4 U3 CMEXHbIX JYCLUIIJINH.

HU3MepeHUsA M BBIYUC/IEHUA

o OmnepupoBaTb NpeACTaBJeHUSIMU O [JMHe, IJIOLAAM, O0O0beMe Kak
BesinuuHaMu. [IpumensaTs Teopemy [ludaropa, ¢popmysibl niomanu, oobemMa
IpyM pelleHMH MHOTOLIArOBBIX 33Jlad, B KOTOpPbIX He BCe JaHHbIE
npeACTaBJEHbI IBHO, @ TPEOYIOT BIYMCJIEHUN, OIEPUPOBATH 60J1€€ LUUPOKUM

KosinyecTBOM  opMys  AJUHBI,  IJOIWIAAH, O00beEMa,  BbIYUCAATH
XapaKTEPUCTUKU KOMOUHAUUN GUryp (OKPY>KHOCTEH WU MHOTOYTOJIbHHUKOB)
BbIYUCATD paccTosiHUSA MeXy durypamu, NPUMEHSTH

TPUTOHOMeTpUYecKMe QOpMyJbl [Jil BBIYUCJIEHUW B 0o0Jiee CJIOKHBIX
cly4yasiX, IMpPOBOAUTb BBIYUCJAEHHWSI Ha OCHOBE pPAaBHOBEJWKOCTH W
PaBHOCOCTABJIEHHOCTY;

e MPOBOAUTH NPOCThIE BBIYUCIEHUSA HA 00'bEMHBIX TeJIaX;

e ¢opMysMpoBaTh 33Jja4d Ha BBIYUCJIEHUE [JIUH, IJIOIaJled U 0O0bEMOB U

peliaTh UX.

B noBcejHEeBHOM )KU3HU U IPHU U3YYEHHH JPYrUX NpeJMeTOB:

e TPOBOJWTH BbIYHUCJIEHUS HA MECTHOCTH;
e TpPUMEHSATb GOPMYJIbI IPU BBIYUCIEHUSIX B CMEXKHbIX YUEOHbIX NMPeIMeTax, B
OKpY2Karollle JeMCTBUTEJNbHOCTH.

l'eomeTpHUYecKHue NOCTPOEHUs

o MH3o06pakaTh reoMmetrpudyeckue QGUrypbl MO TEKCTOBOMY W CHMBOJIbHOMY
O CaHUIO;

e CBOOOJIHO ONEpPUPOBATb YEPTEKHBIMU MHCTPYMEHTAaMHW B HECJOXHbIX
cay4dasx,

e BBINOJIHATH NOCTPOEHUS TPEYTOJbHUKOB, NIPUMEHSATH OTAEJbHbIE METO/bI
NOCTPOEHUH IUPKYyJEeM U JIMHEMKOW W TMPOBOJUTH MNPOCTEHIIHUE
MCCJIeJIOBAaHUS YMCJIa PELEHUH;

e M300paKaTb THUIOBbIE MJOCKHME QPUrYpbl U O0ObEMHbIE Teja C MOMOIIbIO
NPOCTEeNIINX KOMIIbIOTEPHBIX UHCTPYMEHTOB.

B noBcegHEeBHOM >KM3HU U IPU U3yYEHUHU APYTrUX IPpeIMeTOB:

e BBIMOJIHATH MPOCTENIIME TOCTPOEHUsS] Ha MECTHOCTH, HeoOXOJUMble B
peasibHOM KU3HHY;

e OLIEHMBATb pa3Mepbl peasbHbIX 00'bEKTOB OKPYKAIOIEro MUpa.



[IpeoGpa3oBaHu

o OmnepupoBaTh NOHATUEM [BUXKEHUS W MpeoOpa3oBaHUA MOAOOUSA, BIAJEThb
npyueMaMMl TOCTPOEHUs QUIYp C MCINOJb30BaHUEM JBWXKEHHUH U
npeobpa3oBaHUM N0J00Us, TNPUMEHSATh IMOJYy4YEHHble 3HAHUS W OMbIT
IOCTPOEHUH B CMEXKHBIX IPeAMeTax U B peasibHbIX CUTyalUfAX OKPYKakLero
MUPa;

o CTpouUThb QUrYypy, NOAOOHYIO AAHHOM, MOJIb30BAaTbCH CBOMCTBAMHU NOJ00OUS
/711 000CHOBaHUS CBOUCTB QUTYD;

e TINpPUMEHATb CBOMCTBA [JBWXKEHUM [JJid NPOBEJEHHUSA  NPOCTEHIIUX
000CHOBAHUU CBOMCTB QUTYP.

B noBcegHEeBHOM >KM3HU U IPU M3yYEHUH APYTUX IPeIMeTOB:

o TMPUMEHATH CBOMCTBA JBUKEHUH U NPUMEHATH MOA00ME AJi MOCTPOEHUN U
BBIYUCJIEHUM.

BeKTOpbI 1 KOOPAUHATHI HAa JIOCKOCTHU

o OmnepupoBaTb MNOHATUSMM  BEKTOp, CYMMa, pa3HOCTb BEKTOPOB,
Npov3BeJleHhe BEKTOpa Ha YMCJI0, YyroJ MeXJAy BeKTOpaMHU, CKaJsipHOe
Npor3BeJieHe BEKTOPOB, KOOPAUHAThI HA MJIOCKOCTH, KOOPAMHATHI BEKTOPA;

e BBINOJIHATb AEUCTBUSA HaJ BEKTOpaMU (C/I0KeHHE, BbIYMTAHUE, YMHOKEHHE
Ha 4YMCJI0), BBIYUCIAATH CKaJsIpHOEe INPOU3BeJleHUE, OMNpejessiTb B
NPOCTEHIINX CJAy4YasiX yroJl MeXAy BeKTOpaMH, BBINOJHATb pa3JioXKEHUE
BEKTOpPA Ha COCTABJISIIOIME, MPUMEHATh MOJyYeHHble 3HAaHUS B (U3UKE,
M0JIb30BaTbCsl (POPMYJION BBIYUCAEHHUS PACCTOSIHUS MEXAYy TOYKaMHu II0
M3BECTHBIM KOOpJWHATaM, MCIO0Jb30BaTh YpaBHeHUs1 GUTYD JJisl pelleHUs]
3a/1ay;

e TPHUMEHSATb BEKTOPbl U KOOPJAUHATHI JJIs pellleHUs TeOMeTPUUYECKUX 3a/ia4
Ha BbIUMCJIEHHUE JIJIVH, YTJIOB.

B noBcejHEeBHOM KU3HU U NP U3yYEHHH JPYrUX NpeJMeTOB:

e HCHOJIb30BaTb MOHSATUS BEKTOPOB M KOOPAWUHAT JJisl pelleHus 3ajad Mo
dusuke, reorpaduu 1 JPyruM yueOHbIM MIpeaMeETaM.

HUcTopust MaTeMaTHKH

o XapakTepu30BaTb BKJAaJ, BbIJAOUIUXCA MaTeMaTUKOB B pa3BUTHE
MaTeMaTHUKH U UHbIX HAayYHbIX 00J1aCTEH;

e IIOHUMATh POJIb MAaTEMATUKU B pa3BUTHUU Poccum.

MeToAbl MaTEMaTUKH

o Hcnosb3ys nsydyeHHble MeTO/ibl, IPOBOAWTb /J0KA3aTEJNbCTBO, BBINOJIHATh
OIIPOBEPKEHUE;

e BbIOMpPATb M3y4YeHHble METOAbl U WX KOMOHWHAIIMM [IJI1 pellleHus
MaTeMaTHU4YeCKUX 33/1aY;

e UCIOJIb30BaTh MaTeMaTHU4YeCKUe 3HAHUSA [/ ONMCAaHUS 3aKOHOMEPHOCTEN B
OKpY>Kaloller JIeUCTBUTEJIbHOCTH U IPOM3BEJEHUAX UCKYCCTBA;



IIPUMEHATDb l'IpOCTeI‘/JII_LII/Ie IIporpaMMHbI€ cpeacTtBa H JJIEKTPOHHO-
KOMMYHHKALIHWOHHbI€ CUCTEMBI IIpU PEIIEHHUHU MaTEMATUYE€CKHUX 3a4aY.

OIIMCAHUE MECTA KYPCA TEOMETPUH
B YYEBHOM IIVTAHE

YuebHbIll npeaMeT «['eoMeTpHsi» BXOAUT B 06s13aTEJbHYI0 YacThb
y4eOHOro IJlaHa 00pa3oBaTeJIbHOTO yupexJeHud. Ha usydyeHue y4eGHOTO
npeameta «['eometpusi» B 2024-2025 yye6HOM roay B 9 Kjacce OoTBOAUTCS 2
yaca B HeJieJi1o, Bcero 66 ypoKoB.

3. ConepxaHusi yueOHOro npeamera
1. BekTopbl. MeTOoA KOOpAMHAT

[loHsaTue BekTOopa. AOGCOJIIOTHAsA BeJMYMHA M HalpaBJieHHEe BEKTOpa.
PaBeHCTBO BekTOpoB. C/i0)KeHUe UM BbIYUTAHUE BEKTOPOB. YMHOXeEHHEe
BEKTOPOB. YMHOXE€HHe BeKTopa Ha 4uciao. KoJsuiMHeapHble BEKTOPBI.
Pa3yiokeHHWe BeKTOpa MO KOOPJAWHATHBIM BeKTopaM. KoopZuHAThHI BeKTOpa.
[IpocTeyimine 3a/ja4u B KOOpAWHATaX. YpaBHEHHE OKPY>KHOCTH Y NIPAMOU.

OcHOBHas IeJib — HAy4YUTb y4YalIUXCS BBINOJHATb AEUCTBUS HaJ
BEKTOpPAMU KaK HalMpaBJeHHbIMHU OTPEe3KaMH, YTO BaXKHO /il IPUMEHEeHHUs
BEKTOpPOB B GU3UKeE; NTO3HAKOMUTD C MCMOJIb30BaHHUEM BEKTOPOB U METO/a
KOOP/IMHAT MPH pelllIeHUU reoMeTPUUEeCKUX 3a/1a4.

BekTop omnpepessieTcs Kak HampaBJeHHbIM OTPe30K M JeUCTBUS Ha/,
BEKTOPAMHM BBOJSTCS TaK, KaK 3TO NPUHSATO B PU3UKE, T. €. KAK IeMUCTBUS C
HalnpaBJieHHbIMHU OTpe3kaMu. OCHOBHOE BHUMaHUE JIOKHO ObITh YAeJeHO
BbIpabOOTKEe YMEHUU BbIMOJIHATH OMepalnydu HaJ, BEKTopaMHu (CKJIaJblBaTh
BEKTOPbl IO INpaBUJiaM TpeyrojbHUKA U MapaJjijiejiorpaMMa, CTPOUTb
BEKTOpP, PaBHbIA pPasHOCTU [BYX JAaHHBIX BEKTOPOB, a TaKXe BEKTOp,
paBHbIK NPOU3BEJIEHUIO ITAHHOTO BEKTOpPA Ha JJ]aHHOE YHCJIO0).

Ha npumepax mnoka3biBaeTcCsl, KaK BEKTOpPbl MOTLYT NPUMEHSTbCA K
pellleHHI0 TeoMeTpUYecKUX 3ajay. JleMoHcTpupyeTcsi 3PPeKTUBHOCTD
npuMeHeHUss GopMyJl [Jis1 KOOPJAMHAT cCepelMHbl OTpe3Ka, PacCTOSHUSA
MeXJy JIByMsl TOUKaMHU, YPAaBHEHUU OKPY>KHOCTU U NMPSAMOUN B KOHKPETHDIX
reoMeTPHUYECKUX 33/ilavyax, TeEM CaMbIM JIaeTCs NpeJicTaB/ieHue 00 U3yYeHUHU
reoMeTpuYecKux QUryp C NOMOIIbI0 METO/ 0B aJAreophl.



2. COOTHOIIEHUSI MeXJy CTOpPOHaMH UM YIJIaMH TpeyroJibHUKa.
CkaJisipHOe npou3BeAeHHEe BEKTOPOB

CUHYC, KOCMHYC W TaHreHC yrJja. TeopeMbl CHHYCOB U KOCHHYCOB.
Pemienve TpeyrosbHUKOB. COOTHOUIEHUSI MeX/JAYy CTOPOHAMU H YIJaMU
TpeyroJibHHKa. CKaJsipHOe NMpOU3BeJleHue BEKTOPOB U €ero NpUMeHeHHe B
reoMeTpU4YeCcKUx 3aZa4ax.

OcHOBHasg 1ueab — pa3BUThb YMeHHe y4dallUXCAd NPUMEHATH
TPUTOHOMETPHUYECKUH allllapaT MPU pellleHUU reoMeTpUYeCKUX 3a/ay.

CuHyc ¥ KocuHycC Jiroboro yraa ot 0° go 180° BBOAATCA C MOMOIIbIO
eJMHUYHOM TOJIYOKPY>XHOCTH, [IOKa3blBAalOTC TeOpeMbl CHHYCOB U
KOCHHYCOB U BBIBOAUTCA elle oAHa (GopMysa NJOILAAU TpPeyroJbHUKA
(mos10BMHa Npou3BeJEeHUs [BYX CTOPOH HA CHUHYC yrja MexJy HHUMH).
ITOT annapaT NPUMEHSETCH K pellleHUI0 TPEYTOJIbHUKOB.

CkassipHOe TIpov3BeJleHMEe BEKTOPOB BBOJUTCA KakK B (QU3UKe
(npousBeieHWe AJUH BEKTOPOB Ha KOCHUHYC yrJja MexJy HuUMH). Pac-
CMaTpPUBAKTCA CBOMCTBA CKaJIIPHOTO MPOU3BEJEHUS U €ro NpUMeHeHHe
NPy pelleHUU reOMeTprUIeCKUX 3a4a4.

OCHOBHOe BHUMaHHUe cjaeAyeT YAeJUTb BbIpab0TKe NPOYHbIX HABBIKOB B
IpMMEHEHUU  TPUTOHOMETPUYECKOTO0  ammapata @pUd  pelleHUuHU
reoOMeTpUYECKHUX 3a/ay.

3. JJIMHA OKPY>KHOCTH M IJIOIAAb Kpyra

[IpaBuibHBIE MHOrOyroJibHUKU. OKpPY>KHOCTHU: ONHCAaHHAsi OKOJIO
NPaBUJBHOIO MHOTOYTOJIbHHUKA W BIMCaHHasd B Hero. IlocTpoeHue
NPaBUJIbHBIX MHOTOYTOJIbHUKOB. JIJIMHA OKPY>KHOCTHU U IJIOLAJb Kpyra.

OcHOBHasi UeJab — pacUIUPUTh 3HAHWE Yy4YalUXCd O MHOTO-
YrOJIbHUKAX; pPacCMOTPETb MMOHATHUA [AJUHBI OKPYKHOCTU U IJIOLAJHU
Kpyra ¥ ¢opmyJbl AJigd HUX BblYMCJeHUd. B Hadase TeMbl JaeTcd
omnpejesieHrue NPaBUJIbBHOIO MHOIOYIrOJIbHUKA U pacCMaTpPUBAITCH
TeopeMbl 00 OKPYXXHOCTSAX, OIIMCAHHOW OKOJIO MNPaBUJIBHOIO
MHOTOYTOJIbHUKA M BIHWCAaHHOW B Hero. C NMOMOILIbIO OMHCAHHOU
OKPY>KHOCTH pelIaTCAd 3a4a4ud O M[OCTPOEHUHM [PaBUJIBHOIO
IECTUYTOJIbHUKA W [OPaBUJIBHOrO 2re-yroJjibHUKa, €ecJu /[iaH
NMPaBUJIbHbIU I-YTOJIbHUK.

dopmyibl, BbIpaXkaroljue CTOPOHY MNpaBUJIBHOTO
MHOTOYTOJIbHUKA U PaJiInyC BOMCAHHOU B HEro OKPY>KHOCTU 4Yepe3
paguyCc ONUCAHHOW OKPYXKHOCTH, HUCHOJIB3YKOTCA IIPU BbIBOJE
dopMys1 AJIMHBI OKPY’>KHOCTH W IUIOIAAU Kpyra. BeiBog onupaetcs
Ha MHTYMTHUBHOE IIpe/CTaBJIEHHUEe O npejesie: IPpU HEOrPaHUIEHHOM
yBEJMYEHUM YHCJa CTOPOH IPAaBHUJIBHOTO MHOTIOYTOJIBHUKQ,
BIHCAaHHOIO B OKPY>KHOCTb, €0 NEPUMETP CTPEMHUTCH K JJIMHE 3TOU
OKPY>KHOCTH, a IUIolaAb — K IJIOLLAAM Kpyra, OrpaHU4YEHHOTIO
OKPY>KHOCTBIO.



4. IBUKeHUe

OTobOpakeHHWe NJIOCKOCTA Ha cebs. Ilonatue jaBukeHus. OceBas M
LleHTpaJibHasi cUuMMeTpuUs. [lapasiesibHbIN epeHoC U oBopoT. HanoxxeHus
U JBUXKEHMUS.

OcHOBHasd 1eJb — IO03HAKOMHUTb y4YallUXCA C MOHATHEM
JBW)KEHUS U ero CBOMCTBAMH, C OCHOBHbIMU BUJJAMH ABUKEHUH, CO
B3aHMMOOTHOIIEHHUSIMHU Ha/JTO>KEHUH U JBUXKEHHUH.

JIBH>KeHHe MJIOCKOCTH BBOJIUTCS KaK OTOOparKkeHHe IMJIOCKOCTHU Ha
cebsl, cCOXpaHslllee pacCTOsITHHE MeXy TodkaMHU. [Ipu paccmoTpe-
HUU BUJOB JIBU’KEHUI OCHOBHOE BHUMAaHHUE y/ieJisieTCs IOCTPOEHHUIO
00pa30B TOYEK, NPAMbIX, OTPE3KOB, TPEYTOJbHUKOB IPH OCEBOU
U LIEHTPaJIbHOU CHUMMETPHSX, NTapaJjieJIbHOM MEPEHOCE, IOBOPOTE.
Ha sddekTHBIX NpUMepax NOoKa3bIBaAeTCs NIPUMEHEHHE JIBUKEHU U
MIPpH peEllIeHUHU TeOMeTPHUUYECKUX 3a4aY.

[ToHATHE HaJIO)KEHHUA OTHOCHUTCA B JJAHHOM KypcCe K YHCJIy OCHOB-
HbIX MNOHATUN. Jloka3bIBaeTCsl, 4YTO IIOHATHUS HaJIO)KEHUS U
JABW)KEHUS SBJISIOTCS SKBUBaJIEHTHBIMHU: Jil0O60e HaJIoXKeHHe
ABJII€TCA  JIBU)KEHUMEM TIJIOCKOCTM W  o6paTHo. H3ydyeHue
JOKa3aTeJIbCTBA He fBJISETCS 00s3aTeJIbHbIM, OJHAKO CJeayeT
paccMOTpeTh CBSA3b NOHATHUM HAJIOKEHHS U IBUKEHHS.

5. Haya/sibHBIE CBeJeHUs U3 CTEPEOMETPUM.

[IpeameT CTepeoMeTpPHHU. ['eoMmeTpuuyeckue TeJsa U
MOBEPXHOCTU.  MHOrOrpaHHHUKU: Nnpru3Ma, NOapaJujiesienune/,
nupamMuga, ¢GopMyJibl AJis0 BbIYHUCJIEHUS UX 060beMoOB. Tesia u
NMOBEPXHOCTH BpallleHUs: IUJUHAP, KOHYC, cdepa, 1map, GopMyJibl
JJ11 BBIYHMCJIEHUS HUX MJIOIA/leH MOBEPXHOCTEN U 0O'bEMOB.

OcHOBHaga 1eJib — J1aTh HayaJibHOe IpeJicCTaBJIeHUuEe O TeJiax

U MMOBEPXHOCTAX B MIPOCTPAHCTBE; MO3HAKOMUTD Y4alUXCA C OCHOB-
HbIMU popMyJiaMU [Jis BBIYUCJIEHHS IJIOLAJed MOBEPXHOCTEH H
00'bEMOB TeJl.
PaccMoTpeHue NpoOCTEHIIUX MHOTOTPAaHHUKOB (OpHU3Mbl, OapaJi-
JeJsiendunena, NMpamMu/ibl), a TakKe TeJ U NOBEPXHOCTEN BpallleHUs
(uuarMHApPaA, KOHyCca, cdephl, ll1apa) NPOBOJAUTCSI HAa OCHOBE HarJisi/i -
HbIX MpeJ/CTaBJIeHUN, 0e3 IpPHBJIedYeHHs] aKCUOM CTepeOMETPHUHM.
dopMyJibl AJisd BbIYUCJIEHUS 00’ b€MOB YKa3aHHBIX TeJl BbIBOAATCH
Ha OoCHOBe npuHuMna KaBanbepu, dbopmMysibl A BbIYHUCIAEHUS
IJioniazer  OOKOBbIX IMOBEPXHOCTEHM ILMJMHApA U KOHyca
MMOJIYYAKTCs C MTOMOIIbI0 pa3BEpPTOK 3THUX MMOBEpXHOCTeM, popmysia
JioiaAu chepbl NPUBOAUTCSA 6€3 000CHOBAHMUS.

6. [loBTOpEHUE

PemieHnune INIAHUMETPHUYECKHUX 3adaY.



TeMaTH4yeckoe IUJIAaHUPOBaAHUE

Ne | Copaepxanve MmaTepuasia Kou-Bo
§ yac
[lToBTOpEHUe Kypca reoMmeTpuH 8 Kiacca 2
I'1aBa 9. BekTops! (84)
1 | [lonaTuHe BeKTOpa 2
2 | CjoKeHUeEe M BbIYMTAHHE BEKTOPOB 3
3 | YMHOXXeHHe BeKTOpa Ha yucio. [[puMeHeHHe BEKTOPOB K pelleHU 0 3
3a/ia4
I'naBa 10. MeToa koopauHar (10 4)
1 | KoopauHaTel BeKTOpa 2
2 | llpocTenive 3a/jla4y B KOOpPJMHATAX 2
3 | YpaBHeHUd OKPYKHOCTH U IPSIMOU 3
4 | PemeHue 3az1a4 2
KoumpoavHas paboma Ne1 1
I'maBa 11. CooTHOmIEHNSI MeKAY CTOPOHAMU H YIJIaAMH
TpeyroibHUKa. CKkajsipHoe npousBeeHne BeKTopos (11 1)
1 | CHHYyC, KOCUHYC, TAHT€HC, KOTAHT'eHC yTIJa 3




2 | CooTHOIIEHUSI MEX/AY CTOPOHAMHU U YIJIAMH TPEyTroJIbHUKA. 4
3 | CkansipHOe nNpou3BeJieHre BEKTOPOB 2
4 | Pemienue 3ama4 1
KonmpoawvHasa pa6oma Ne2 1
I'naBa 12. /liuHa OKPYKHOCTH M IJI0MAAL Kpyra (12 4)
1 | [IlpaBUJIbHBIE MHOTOYTOJIbHUKHU 4
2 | lIMHa OKpPY»KHOCTH Y IJIOLA/b Kpyra 4
3 | Pemenue 3amau 3
KoHTposibHas paboTta N2 3 1
I'nasa 13. /IBu:xenns (8 4)
1 | lloHATHE ABUKEHUS 3
2 | llapannenbHbIY IEPEHOC ¥ TIOBOPOT 3
3 | Pemrenue 3aga4 1
KoHTposibHas paboTa Ne4 1
I'naBa 14. HauanbHble cBeleHus U3 cTepeomeTpuu (8 4)

1 | MHOrorpaHHUKH 3
2 | Tesia ¥ MOBEPXHOCTH BpallleHUs 3
00 akcnomax miIaHuMeTpuu (24) 2

IMoBTOpenue. Pemenue 3agau(94.) 7

UTOI'O 66




