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IHosicHuTEeILHAA 3aIIUCKA

Pabouas mporpamma mo reoMeTpuu A 9 Kiacca cocraBieHa Ha ocHoBe dDexepanbHOTO

rocymapcTBeHHoro obpazoBatenbHoro cranmapra (@I'OC) u TpeGoBanuii K pe3yabTaTam

OCHOBHOTO o00miero oOpazoBanus, npexacraBieHHbix B @I'OC. B Ilporpamme mpemaycMOTpeHbI

Pa3BUTHC BCCX 0003HaueHHBIX B ®I'OC 0CHOBHBIX BUJOB JCATCIbHOCTU YYCHHUKOB WU BBIIIOJIHCHUC

Hener u 3axad, nocrasiieHHbIX PI'OC.

HporpaMMa pa3pa60TaHa Ha OCHOBC CICAYIOINIMX HOPMATHUBHBIX JOKYMCHTOB U

MCTOANYCCKUX MATCPHUAJIOB!:

@enepalibHbIl  FOCYIapCTBEHHBIH 0Opa30BaTEIbHBIM CTaHAAPT OCHOBHOI'O OOIIEro
o0pa3oBaHus, YTBEP)KACHHBIM mpukazoM MuHucTepcTBA 00pa3oBaHUs U HAyKH
Poccutickoit ®eneparuu ot «17» nekadbps 2010 r. Ne 1897;

OenepanbHblii 3ak0H 00 oOpasoBanum B Poccuiickoit ®enepammm Ne 273-d3 ot
29.12.2012;

Pabouas nmporpamma k yuebnuky JI.C. Atanacsana u npyrux. 7-9 xinaccsl/ B.®. byry3os -
M.: IlpocBemienue, 2016 1.

[Tporpamma cooTBeTCTBYeT yaeOHUKY ['eomerpust 7 — 9. YueOHUK 1 0011e00pa3oBaTeIbHBIX
yupexnenuit. / JI.C. Atanacsan, B.®. byryszos, C.b. Kagomues / M.: IIpocsemenue, 2017.

I[aHHaH pa60qaﬂ nporpamMma IIOJIHOCTBIKO OTPaXXacT 0a30BBIH YPOBCHBb ITOATOTOBKH

IIKOJIbHUKOB I10 pa3aciiaM IIPporpaMMal. B mpouecce O6y‘I€HI/I${ yqamuecs OBJIaACBA0T YMCHUSMU

06meyqe6Hor0 XapakTepa, pa3H006paSHLIMI/I crocodbamu JCATCIIbHOCTH, an/I06peTa10T OIIBIT:

IUIAHUPOBaHUsI M OCYILECTBJICHUS alTOPUTMHUYECKOM JESATEIbHOCTH, BBINOJIHEHUS
3aJJaHHBIX U KOHCTPYHPOBAHUS HOBBIX aJITOPUTMOB;

pelieHrs pa3HooOpa3sHbIX KJIAcCOB 3a/lad M3 pa3IMUHBIX Pa3lesioB Kypca, B TOM YHUCIIE
3aj1ay, TPeOYyIOIUX MOUCKA IIyTH U CIIOCOOOB peLeHMS;

UCCIJIEIOBATEIbCKON  JIE€ATEIbHOCTH, PAa3BUTHS MJEH, NPOBEACHMUSI OSKCIIEPUMEHTOB,
00001eHHS,

MIOCTaHOBKU U (POPMYJIMPOBAHUS HOBBIX 3a7ay;

SCHOTO, TOYHOTO, TPAMOTHOT'O M3JI0KEHHSI CBOMX MBICIIEH B YCTHOM U MUCBMEHHOW peun,
UCIIOJIb30BAaHUSl  PA3/IMYHBIX S3bIKOB MaTeMaTUKH (CIIOBECHOIO, CHMBOJHYECKOIO,
rpau4eckoro),

CBOOOJHOIO MEpexo/a ¢ OJHOrO si3blKa Ha JIPYrod Ui WIUIIOCTPAlH, UHTEpPIpETaluy,
apryMeHTalllu U JI0Ka3aTelbCTBa,

IIPOBEJCHUS J0Ka3aTeNbHBIX PacCyXJIEHUH, apryMEHTAlH, BBIIBMKECHUS THUIIOTE3 M HMX
00OCHOBAHHS;

MIOWCKA, CUCTEMAaTH3allud, aHajlu3a M Kiaccu(ukauuu WHGOpMAlUU, HCIOIb30BAHUSL
pa3HoOOpa3HbIX HMH(POPMAIMOHHBIX HCTOYHUKOB, BKJIIOYAas Yy4eOHYIO U CIPaBOYHYIO
JUTEpaTypy, COBpEMEHHbIE NH()OPMALIMOHHBIE TEXHOJIOTHUH.

Hean u 3aga4u 00y4yeHust

B xoze o6yquI/151 MOAYJIA «FCOMCTpI/II/I» 10 JTaHHO nporpamMme € HUCIOJIb30BAHHUEM

y‘le6HI/IKa 1 MCTOAHUYCCKOI'O mocoous JJIS YYUTEIIsA, peIIaroTCA CJaedyrolume 3a1ayuu.

CUCTEMAaTUYECKOE U3yUEHUE CBOMCTB T€OMETPUUYECKUX (PUTYp Ha IIIOCKOCTH;
(dbopMupOBaHUE MPOCTPAHCTBEHHBIX MPEACTABIECHUN; Pa3BUTHE JIOTMUECKOTO MBIIIIEHUS 1
MOJMOTOBKA ammapara Jjsi U3y4eHHs] CMEXHbIX JUCUUIUIMH ((pu3uKa, YyepyeHue u Ap.) U
Kypca CTEpEOMETPHUH B CTapIIUX Kilaccax;

OBJIaJICHNE KOHKPETHBIMU 3HAHUSMU HEOOXOAMMBIMH JUIsl IPUMEHEHHS B MPAKTHUYECKON
JESATCIIBHOCTH.



Lenu odyuenusn:

B nanpaenenuu nuunocmnozo pazeumus:

— pPa3BUTHE JIOTMYECKOTO M KPUTHYECKOTO MBIIUICHUS, KYJIBTYPBl PEUYH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

— (¢opMUpOBaHHE Yy YYaIIUXCS HWHTEIJICKTyaJbHOM YECTHOCTH U OOBEKTUBHOCTH,
CHOCOOHOCTH K  TPEOAOJICHUIO MBICIUTEIBHBIX ~CTEPEOTUIIOB, BBITCKAIOMIUX U3
OOBIICHHOTO OIIBITA;

— BOCHUTAHHE KA4yeCTB JIMYHOCTH, OOECICYMBAIOIIUX COLUAIBHYI0 MOOWMIIBHOCTD,
CHOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIE PEIICHUS;

— (¢dopMUpOBaHHE KauyeCTB MBIILICHUS, HEOOXOAMMBIX MJisi aJanTallid B COBPEMEHHOM
nH(pOpPMaAIMOHHOM OOIIIECTBE;

— pa3BUTHE MHTEpeca K MaTEeMAaTUYECKOMY TBOPUECTBY U MaTEMATUYECKHX CIIOCOOHOCTEH.

B memanpeomemnom nanpagnenuu:

— (¢opMupOBaHHE MPEICTAaBICHUI O MaTeMaTUKe KaK YacTH OOIIEeYeIOBEYECKON KYyIbTYpHI,
0 3HAUMMOCTH MaTeMaTHKU B Pa3BUTHH LIMBUIN3ALMN U COBPEMEHHOT'O OOIIECTBA;

— pa3BUTHE MPEICTABICHHA O MaTeMaTHKE Kak (OpMe OINUCAaHHWs W METOJE TTO3HAHUS
JeHCTBUTENILHOCTH, CO3JIaHUE YCIOBUH [UIS TPUOOPETEHHs] MEPBOHAYAIBHOTO OIIBITA
MaTeMaTHUYECKOTO MOJICITUPOBAHMUS;

— (¢opMupoBaHHE OOIIMX CIIOCOOOB WMHTEIIEKTYaJIbHOM JESATENIbHOCTH, XapaKTEPHbIX AJIs
MaTeMaTHKHd W SIBJSIOMIMXCS OCHOBOW TIO3HABATENbHOW KYJIBTYPHI, 3HAUYUMOW IS
pa3INuYHBIX chep YeIOBEUECKON AesITeNbHOCTH.

B npeomemnom nanpaenenuu:

— OBJIaJICHHE MaTeMaTUYECKUMU 3HAHUSMU U YMEHUSMU, HEOOXOAUMBIMU JIJIS1 IPOAOKEHUS
0o0y4YeHHs B CTapIIei IIKOJIE MJIM MHBIX 00IIe00pa3oBaTeNbHBIX YUPESIKACHUAK, U3YUCHHS
CMEXHBIX TUCIUIUINH, IPUMEHEHUS B IOBCETHEBHOM JKU3HU;

— co3ganMe (yHIaMeHTa ISl MaTeMaTHYeCKOro pa3BHUTHA, (OPMUPOBAHHS MEXaHHU3MOB
MBIIICHHS, XapaKTePHBIX TSI MATEMAaTHIECKOHN NeSTeTbHOCTH.

YpoBeHb u3ydeHusi reoMeTpur B 9 Kiacce Oa30BBIN.
MecTo npeamera B yueOHOM MJIaHe:

['eomeTpust OTHOCHUTCS K 00pazoBaTeIbHON 00JIaCTH MaTeMaTHKa U HH(pOpMaTHKa. YUeOHbIM
mwianoM MKOY OHIN OOO n. I'ypéHku Ha n3ydyeHre reoMeTpun npelycMOTPEHO 2 yaca B
HeZIeNo, B o 68 yacoB: U3 HUX 2 4yaca U3 00s13aTesibHOM yacTH, 0 4acoB U3 yacT, popmMupyemMon
Y4aCTHUKAaMHU 00pa30BaTeIbHBIX OTHOIIECHHH.

Ilnanupyemsie pe3yJibTaThbl 0CBOCHUSA Y4eOHOI0 NpeaMera

JIM4YHOCTHBIE Pe3yabTAThI:

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHHUS B IPAKTUYECKOM NEATETbHOCTH U IOBCEAHEBHOM
KHU3HU JUTSI MOJICTTMPOBAHUS MIPAKTHUECKUX CUTYallMi M MCCIEAOBaHUS TIOCTPOCHHBIX MOJIENEH ¢
UCIIOJIb30BaHUEM alapaTa reoMeTpuu

dopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHWS K YYEHHIO, TOTOBHOCTH ¥ CIIOCOOHOCTH
o0ydJaromuxcs K CaMOpa3BUTHIO U caMOOOpPa30BAHUIO HA OCHOBE MOTHBALUHM K OOY4EHHIO U
MO3HAHUIO, BBIOOPY AanbHeiIero oOpa3oBaHusi Ha 0a3e OPHUEHTUPOBKU B Mupe mpodeccuit u
npodecCUOHANbHBIX  IMPEANOYTEHNUH, OCO3HAHHOMY  TIOCTPOCHHIO  HHAMBHUIYAIbHOM
00pa3oBaTENFHON TPAEKTOPHHU C YIETOM YCTOWYMBBIX MTO3HABATEIHLHBIX HHTEPECOB
(GopMupOoBaHHE LEJIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKU M OOIIECTBEHHOMN MPAKTUKU

(dopMupoBaHUE KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOLIEHUHM U COTPYAHHUYECTBE CO
CBEpPCTHUKAaMHM, CTapIIMMHU M MIIAJIIIMMH B 00pa30oBaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
UCCIIEe0BAaTEIbCKOM, TBOPUECKOH 1 APYTUX BUAAX AEATEIbHOCTH

yYMEHHE SICHO, TOYHO, TPAaMOTHO H3J1araTh CBOM MBICIH B YCTHOH M NMUCBMEHHOM pedH, MOHUMATh
CMBICJI TIOCTAaBJIEHHOM 3a/laud, BBICTpaMBaTh AapryMEHTAllMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI



KPUTHYHOCTb MBIIUICHUA, YMCHUC pacCllO3HABATb JIOTHYCCKU HCKOPPCKTHBIC BbLICKA3bIBAHMA,
OTJIMYATh TUMOTE3Y OT akTa

KpCaTHuBHOCTb MBIIJICHHUA, HHUIIUATUBY, HaXoa4uBOCTh, AKTUBHOCTH npu pCeICHUA
F€OMETPUUYECKHX 3a/1a4

YMEHHE KOHTPOJIUPOBATH MPOIECC U PE3yIbTAT YIeOHON MaTeMaTHIECKOU JACSITEILHOCTH
CIIOCOOHOCTh K SMOIIMOHAJIBHOMY BOCIPHUSATHIO MaTeMaTHYECKUX OOBEKTOB, 3aJay, pPELICHHH,
paccyx IeHUM

MeTtanpeaMeTHbIe pe3yabTAThI

B 9 xnacce Ha ypokax reoMeTpuu, Kak 1 Ha BCeX IpeaMeTax, OyJeT npoaoskeHa paboTa mno
pPa3BUTHUIO OCHOB YHTATeIbCKOW KommereHnuu. OOydJarommecs OBIAJCIOT YTCHHEM Kak
CPEICTBOM OCYILIECTBICHHS CBOUX JaJbHEHIIMX IUIAHOB: MPOJOJDKEHUS OOpa3oBaHUs H
camM000pa3oBaHus, OCO3HAHHOTO TUIAHUPOBAHUS CBOETO AKTYaJbHOTO M MEPCIEKTHBHOTO KpyTra
YTEHHUS.

[Ipu wu3ydyeHun reoMeTpuu OOyYaroIIMecs YCOBEPUICHCTBYIOT NPUOOpETEHHBIE HABBIKU
padoTthl ¢ uHGopmanueii 1 nonoaHAT ux. OHU cMOTyT paboTaTh ¢ TEKCTaMu, IPeoOpa3oBLIBAThH
Y MHTEPIIPETUPOBATH COAEPKALIYIOCS B HUX UH(POPMALUIO, B TOM YHCJIE:

* CHCTEMaTH3UPOBaTh, COIMOCTABIATh, AHAIM3HPOBATH, 0000UIaTh W HWHTEPIPETHPOBATH
UH(POPMALIHIO, COAECPIKALLYIOCS B TOTOBBIX HH(OPMAILIMOHHBIX 00BEKTAX;

* BBIJICJISATD IJIaBHYIO U M30BITOUHYIO MH(OPMALIUIO, BBIIOIHATE CMBICIOBOE CBEPThIBAHUE
BBIJICIIEHHBIX (DaKTOB, MBICJICH; MPEICTABIATH HHPOPMAILIHIO B C:KAaTOW cloBecHOU (opme (B BuIe
IUIaHA WIK TE3UCOB) U B HAIVIAJHO-CUMBOJIMUYECKOU (opMme (B Buje TabiuL, rpapUuecKuX CXeM U
JiarpaMm, KapT MOHATHIA — KOHIENTYaJIbHBIX THarpaMM, OMOPHBIX KOHCIIEKTOB);

* 3aI0JIHATH U JONOJIHATH TaOJIMIIbI, CXEMBI, AUArPAMMBbl, TEKCTHI.

B xome um3yueHHss reoMeTpur OOYydYaIOMIMECS YCOBEPIIEHCTBYIOT ONBIT NPOEKTHOI
AeATeJBHOCTH Kak oco0oil Qopmbl yueOHOW pPabOTHI, CIOCOOCTBYIOIIECH BOCHUTAHHIO
CaMOCTOSITEJIbHOCTH, ~ MHUIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIUICHHIO MOTHUBALMU U
3¢ (PEeKTUBHOCTH Y4YeOHOW JMESITENbHOCTH; B XOJ€ peau3ali HCXOJIHOTO 3aMbIciia Ha
NPaKTUYECKOM YpPOBHE OBJIQJICIOT YMEHHEM BBIOMpPATh aJeKBaTHbIE CTOSIIEH 3akade cpencTna,
NPUHUMATh pEUICHHs, B TOM 4YHCJIE€ M B CHTyallMsx HeomnpeneneHHocTH. OHHM  moiydar
BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTHh K pa3pabOTKe HECKOIBbKHX BAPHMAHTOB PELICHUH, K TOUCKY
HECTaHJAAPTHBIX PEUICHUH, MOMCKY M OCYIIECTBICHUIO HAanOOJIee TPUEMIIEMOTO PEIICHHS.

PeryasiTuBHblie:
onpedenams Nelb IATEIIEHOCTH Ha YPOKE C TIOMOIIBI0 YYUTENS U CAMOCTOSITENHHO;
YUUTBCSI COBMECTHO C YUHUTEIEM OOHAPYKUBATh U (hopmynuposams yuebHyIo npodaemy;,
YUUTBCSI NIGHUPOBAMb YICOHYIO IEITEIBHOCTh Ha YPOKE;
8bICKA3bI6AMb CBOIO BEPCHIO, TMBITAThCS MpeaiaraTb crnocod e€ npoBepkd (Ha OCHOBE
NPOJYKTUBHBIX 33/1aHUH B yUEOHUKE);
pabotass 1O MpeIOKEHHOMY IUIAHY, UCHOIb306amMb HEOOXOAUMbIE cpelacTBa  (yueOHHUK,
KOMITHIOTEP M HHCTPYMEHTHI);
onpedenams YCIEIHOCTh BBIIOJHEHHUS CBOETO 33JJaHUs B AUAJIOTe C YUUTEIIEM.
CpencTBoM (hOpMUPOBAHHS PETYIATHBHBIX JEHCTBUH CITYXKAT TEXHOJIOTHS TIPOOJIEMHOTO JTHAlIora
Ha dTare U3y4eHHusl HOBOTO MaTepHaja U TEXHOJIOTHs OLEHUBAHUS 00pa30BaTEeIbHBIX JOCTH)KEHHUH
(Y4eOHBIX yCIIEXOB).
ITo3naBaTenbHbBIE:
OPUCHTHPOBAThCSI B CBOGH CHUCTEME 3HAHWIl: noHuMamyv, YTO HYXKHa JIONOJHHUTEIbHAS
uHopManus (3HaHUs) JUIL pelieHus yueOHOM 3a/1aun B OJIMH 1I1ar;
dename MPEIBAPUTENBHBIA 0mMOOp NCTOYHUKOB MHGOPMAIK 7S peleHus yueOHo 3a1auu;
N0OBIBaTh HOBBIE 3HAHMSA: HAXOOUMb HEOOXOIUMYI0 MH(POpPMALMIO, KaK B y4eOHHMKE, TaKk U B
NPEUIOKEHHBIX YUUTEIIEM CIIOBapsX, CIPABOYHUKAX M HHTEPHET-pecypcax;
N0OBIBaTh HOBBIE 3HAHUS: U361eKams NHPOPMALIUIO, IPECTABICHHYIO B pa3HbIX (Gopmax (TEKCT,
TabnuIa, cxema, WUTFOCTPALHs | JIp.);
nepepadarTbIBaTh HOJYYEHHYIO UHPOPMALIUIO. Hab0o0ams u
oenamup CaMOCTOATENbHBIE 661600b1. CpeACTBOM  (OPMHUPOBAHMS IO3HABATEIbHBIX JEHCTBUI



CIy’KUT Y4eOHBIN MaTepHall U 3alaHusl yueOHHKa, 00eCIIeUnBaIONINe NEPBYIO JTMHUIO PA3BUTHUS —
yMeHHUE OOBACHITH MUD.

KommyHunkaTuBHbIE:

JIOHOCHUTB CBOIO MO3MIIHMIO J0 APYIHX: 0)opmasimb CBOKO MBICIb B YCTHOM M MMCBbMEHHOM peun (Ha
YPOBHE IPEIOKEHHS UM HEOOIBIIOTO TEKCTA);

CJIyLIATh U TIOHUMATh peub Opy2ux;

BBIPA3UTEIILHO YUMams U nepeckasvléamsy TEKCT;

eécmynams B O0ecelly Ha ypOKe U B )KU3HU;

COBMECTHO 00206apu6éambvcs O TpaBUiIaX OOIICHUS 1 MOBEICHUS B LIIKOJIE U CIIE0BATh HM;
YUUTBCSL 86INOHAMY PA3IINYHBIE POJIM B IpyIIe (JUAEPa, UCTIOJHUTENS, KPUTHKA).

CpenctBoM (HOpMUPOBaHHS KOMMYHUKATHBHBIX JEHCTBUH CIy)KaT TEXHOJIOTUS IPOOIEMHOTO
auanora (MoOyXJarolMid M IMOABOASIIMM JAMANOr), TEXHOJOTUS HPOAYKTHMBHOIO 4YTEHUS H
opranu3zaiys paboThl B MaJIbIX TpyIIax.

IIpenmerHbie pe3yabTaThl

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YTIIOB, HAXOIUTH C MX TTOMOIIBIO
pas3JIMYHbIC FTIEMEHTHI IPSMOYTOJILHOTO TPEYTOJbHUKA («peIIeHUe MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxoauTh (C MOMOINIBIO KAJIBKYIATOPA) JUTMHBI U YTIIBI 1711 HETAOJIMYHBIX
3HA4YCHU.

ITonp30Batbes popMyaaMy IPUBEIEHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOKJIEHHSI COOTHOILIEHUN MEXly TPUTOHOMETPUYECKUMH BETUUMHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUIsl HAXOKEHUS PAa3JINYHbIX 2JIEMEHTOB
TPEYroJbHHUKA («PELIEHUE TPEYTrOJbHUKOBY), IPUMEHATh UX MPU PELIEHUH F€OMETPUUECKUX
3aj1ad.

Brnaners noHsTusMu npeoOpa3oBaHus 10100, COOTBETCTBEHHBIX 3JIEMEHTOB MOT00HBIX
¢uryp. Ilosnb30BaThCst cBOMICTBaMU MOA0OMS TPOU3BOJIBHBIX (PUT'YP, YMETh BBIYUCIATH JUIMHBI U
HAXOJUTb YIJIbl y TOAOOHBIX GuUryp. IlpuMensaTs cBoiicTBa mogo0us B IPaKTUUECKUX 3aa4ax.
YMeTh NpUBOAUTH PUMEPHI OJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

[Tosib30BaThCs TEOpEMaMu O IIPOU3BENEHNUN OTPE3KOB XOP/, O IPOU3BEACHUN OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3NUECKUN CMBICI,
INPUMEHSTh UX B PELICHUN T€OMETPUUYECKHX U (pusnueckux 3aaay. [IpuMeHsaTh ckansipHoe
MIPOU3BE/ICHNE BEKTOPOB JJIsi HAXO0XACHUS JUIMH U YIJIOB.

ITosnp30BaTbCA METOIOM KOOPAMHAT Ha IJIOCKOCTH, IIPUMEHSATD €70 B PELICHUH
F€OMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnagers MOHATUAMY NPAaBUIBHOTO MHOTOYIOJIbHUKA, JIMHBl OKPYKHOCTH, IJIMHBI YT
OKPYXKHOCTHU M paJlMaHHON MEpHI yIila, YMETh BBIUUCIISATH IIJIOLIAAb Kpyra U ero yacTei.
[TpyMeHATH NOIyYEHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

HaxoauTh ocu (Mu HeHTpbl) CAMMETPUU QUTYP, TPUMEHSTH JBUKEHUS IIJIOCKOCTH B
IIPOCTEHIINX CITydasX.

[IprMeHsTh MOoTy4YeHHbIE 3HAHUS Ha IPAKTUKE - CTPOUTh MaTEMaTHUYECKUE MOJIEIH JUIs
3aJa4 peanbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIME BHIYUCICHHUS C IPUMEHEHHEM 1T0100us 1
TPUTOHOMETPUUECKUX QYHKIUH (ITOJIb3YACH, T HEOOXOAUMO, KATbKYISITOPOM).

Conep:xanusi y4eOHOr0 npeaMera

BBoaHoe moBTopenue
1. Bextopsl. MeToa KoopauHAaT.

[TonsiTue BekTOpa. AOGCONIOTHAs BEMMYMHA W HAlpaBieHHE BEKTOpa. PaBeHCTBO BEKTOPOB.
CrnoxxeHue M BBIYMTAHUE BEKTOPOB. YMHO)KEHHE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha 4YHCIIO.
Konnuueapusie BekTopbl. Pa3znoxeHue BekTopa MO KOOPAWHATHBIM BekTopaMm. KoopauHaTel
BekTopa. [Ipocreiimume 3anaun B KoopauHaTax. Y paBHEHUE OKPYKHOCTH U IIPSIMOH.

OcHoBHas OCJIb — HAYYUTh Yy4YalluXCs BBIIIOJIHATH I[CflCTBHH HaJX BCKTOpaAMHU KakK
HarpaBJICHHBIMH OTPE3KaMH, YTO Ba>XHO IJII IPUMCHCHUA BCKTOPOB B q)HSI/IKe; IIO3HAKOMMUTH C
HCIIOJIB30BAHUCM BCKTOPOB U METOAA KOOPpAUHAT IPU PCIICHHUU TCOMCTPUYCCKHUX 3aaa4.



BekTop onpenensercs Kak HallpaBJICHHBIM OTPE30K U ACHUCTBUSA HAJ BEKTOPAMU BBOJSTCS
TaK, KaK 3TO IPHUHATO B (pU3UKE, T. €. KaK JEeHCTBUS C HallpaBIEHHBIMH OoTpe3kaMu. OCHOBHOE
BHHUMAaHHE JIOJDKHO OBITH YZEJIEHO BBIpaOOTKE YMEHMH BBINOJIHSATH ONEpaIiy HaJ BEKTOPaMH
(ckianbpIBaTh BEKTOPHI MO IpaBWIaM TPEYroJbHUKAa W MapajjiesiorpaMMa, CTPOUTb BEKTOP,
paBHBIN Pa3HOCTU JBYX JAHHBIX BEKTOPOB, a TAKXKE BEKTOp, PaBHbIN NPOU3BEIECHUIO JAaHHOTO
BEKTOpa Ha JaHHOE YMCIIO).

Ha nmnpuMepax mOKa3pIBaeTcs, KakK BEKTOPbl MOTYT IIPUMEHATBCA K  PELICHUIO
reoMeTpuueckux 3azad. JlemoHctpupyercss 3(Q(EKTUBHOCTh INpUMEHEHUs GopMya JUis
KOOpPJIMHAT CEPEIUHbI OTPE3Ka, PACCTOSIHUS MEXAY JBYMs TOUKaMH, YPaBHEHUH OKPYKHOCTHU U
OpsIMOM B KOHKPETHBIX TI'€OMETPUUYECKHX 3ajayax, TeM CaMbIM JaeTcs IpeJcTaBleHHe 00
U3YYCHUH T€OMETPHUECKUX (PUTYp ¢ TOMOIIBIO METOIOB alNTeOpHl.

2. CoOTHOIIEHMsI MeKAYy CTOPOHAMH M YIrjamMu TpeyroibHuka. CxanaspHoe
Npou3Be/leHNe BEKTOPOB.

CuHyc, KOCHHYC U TaHT'€HC yria. TeopeMbl CHHYCOB U KOCHHYCOB. PelieHue TpeyrojipHUKOB.
CooTHoILIEHNs MEXy CTOPOHAMH U yIJlaMH TpeyrojbHuKa. CKaasipHOE MPOU3BEIEHUE BEKTOPOB
Y €0 IPUMEHEHUE B T€OMETPUUECKUX 3aJa4ax.

OcHoOBHAs Lenb — Pa3BUTh YMEHHUE YYAIIUXCSA IPUMEHATbH TPUTOHOMETPUYECKUMI
anmnapar IIpH pelIEHUN FeOMETPUUECKUX 3a1a4.

Cunyc u kocuHyc jroboro yria or 0° mo 180° BBOASTCA C MOMOIIBIO €IUHUYHOU
IIOJIyOKPYKHOCTH, JIOKa3bIBalOTCA TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOJMTCS €IE OJHA
dopmyna IuiomaAN TPEYrojbHUKA (IIOJOBUHA NMPOU3BEIECHUS JBYX CTOPOH Ha CHUHYC yria
MEXIy HUMHU). DTOT anmnapaT IPUMEHSETCs K PELIEHUIO0 TPEYroJIbHUKOB.

CkansipHOE TpPOM3BEIACHHE BEKTOPOB BBOAUTCS Kak B (u3uke (MpOW3BENCHUE JITUH
BEKTOPOB HAa KOCHHYC YIVIa MEXJ1y HHUMH). PaccmaTpuBaroTCsi CBOWCTBAa CKaJspHOIO
IIPOU3BEJICHUS U €r0 IPUMEHEHHE MIPU PELUICHUU T'€OMETPUUECKUX 3a/]au.

OcHOBHOE BHHMMAaHHE CIEAYeT YAEIUTh BBIPAOOTKE NPOYHBIX HABHIKOB B MPUMEHEHHUH
TPUTOHOMETPHUUECKOTO armapaTa py pelieHuH FreoOMeTPUUYECKUX 3aay.

3. Jl1MHA OKPYKHOCTH U IJIOLIAJAb KPYyra.

[IpaBunbHble  MHOrOYrojibHUKM. OKpYKHOCTH: OINHCAHHAs  OKOJO  IPABUIBHOTO
MHOI'OYTOJIbHUKA W BHMCaHHass B Hero. [locTpoeHue INpaBHUIBHBIX MHOTOYTOJIBHUKOB. JlmmHa
OKPYKHOCTH U IUTIOLIAJb Kpyra.

OcHoBHas 1elb — pacIIMPUTh 3HAHHE YYAIIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETH
MOHATHUSI JJIMHBI OKPYKHOCTH U IIOMIAAN Kpyra u (opMyJibl s UX BeluMcleHUss B Hauase
TEMBl JAaeTCs OIpPEAEJICHHE MNPAaBUIBHOIO MHOIOYIOJBHHKAa MW pPacCMaTpPHUBAIOTCS
TEOpeMbl 00 OKpPYXHOCTSIX, ONHMCAHHOW OKOJO MPAaBUJIBHOIO MHOTOYTOJIBHHUKA H
BucaHHOW B Hero. C TIOMOIIbIO OIMMCAHHOW OKPYXXKHOCTH PENIaloTCs 3aJadd O
MOCTPOEHNHM NPABUIILHOTO IIECTUYTOJBbHUKA U MPABWJIBHOTO 2re-yrojibHUKa, €CJIM J1aH
OpaBUJIbHBIA H-YTOJIbHUK.

DopMyIIbl, BBIPAXKAIOIIAE CTOPOHY MNPABUIBHOIO MHOTOYTOJIBHUKA W PATNYC
BIIMCAHHOM B HEr'O OKPY>KHOCTH Y€PE3 PAAUYC OIMMCAHHON OKPY>KHOCTH, UCIIOJIb3YIOTCS
py BbIBOAE (POpMYJN JUIMHBI OKPYXHOCTH U IUIOIIAAM Kpyra. BeIBojg omupaercs Ha
UHTYUTHUBHOE NPEACTABJICHUE O IIpeAese: NPU HEOrPAaHUYECHHOM YBEJIMYEHUM 4YHCIIA
CTOPOH IIPaBUJIBHOI'O MHOTOYI'OJIBHMKA, BIIMCAHHOTO B OKPY>XHOCTBb, €r0 HEePUMETP
CTPEMUTCSI K JJMHE OSTOW OKPY)KHOCTH, a IUIomaap — K IUIOIAAd KpyTa,
OTPAaHUYEHHOI'O OKPY>KHOCTBIO.

4. JIBu:KkeHme.

OTtobpaxenue miockoctd Ha ceOs. [lonsatue apmwkenus. OceBas U HEHTpaIbHAs CUMMETpPHUSL.
[TapannenbHBIN TEpEHOC U MOBOPOT. HanmoxkeHus u IBUKEHUS.

OcHOBHas 1eJb — IO3HAKOMHUTh YYalIUXCs C IOHATHEM JBWKEHHUS U €rO0
CBOMCTBaMH, C OCHOBHBIMH BUJAMHU NBUKEHUU, CO B3AUMOOTHOIIEHUSIMU HAJIOKECHUN
U OIBMIKCHUMH.

JIBM>KeHue TIUIOCKOCTH BBOJUTCS KaK OTOOpa)keHHe IUIOCKOCTH Ha ceOs,
COXPAHSAIONIEE PACCTOSIHUE MEXKJy TOoukamMHu. [Ipnm paccMOTpeHMHM BHJIOB NBHKECHUU
OCHOBHOE BHUMAaHHUE YJIEISAETCS MOCTPOCHHUIO OOpa30B TOUYEK, MPSIMBIX, OTPE3KOB,
TPEYrOJBHUKOB TIIPU OCEBOW MW NEHTPAJIbHOW CHUMMETPHUAX, MapaJICIbHOM



nepeHoce, noBopore. Ha »>ddexTHpIXx npuMepax mnokKa3bIBaeTCsa MPUMEHEHHUE
JBM)KEHUM IIPU PELIEHUH T€OMETPUUECKUX 3a7ad.

IloHsiTHEe HaANOXKEHUsI OTHOCUTCA B JAaHHOM KypC€ K YMCIy OCHOBHBIX IOHSITHH.
Jloka3pIBaeTcsl, YTO IOHATHUS HAJIOXKEHUS U JIBMIKEHUS SBJISIIOTCS SKBHBAJIECHTHBIMM:
a000€e HaJOXXEHHE SIBISACTCS JBHIXKEHHMEM IUIOCKOCTM U oOpatHo. HM3ydeHue
JIoOKa3aTeJbCTBA HE SABJISIETCS 00s3aTelIbHbIM, OJHAKO CJIEYET PacCMOTPETh CBs3b
MOHSATHN HAJTOXCHUS U ABUXKCHUA.

5. HavaabHble cBeleHHs U3 CTepeoOMeTPHH.

IIpenmer crepeomerpun. I'eomeTpuueckue Tena 1 NOBEPXHOCTH. MHOTrOrpaHHUKU:
npu3Ma, napajjiesaenunesn, nupaMmua, GopmMyJibl JUisl BBIYUCICHUA UX OOBEMOB.
Tena 1 TOBEpXHOCTHU BpallleHUs: UIIMHAP, KOHYC, cepa, map, GopmMyasl Aias
BBIUMCIICHUS UX MJIOIAZel ITIOBEPXHOCTEN U OO BEMOB.

OcHOBHas uenab — JaTh HAaYaJlbHOE IPEJCTABICHUE O TelaX U MNOBEPXHOCTAX
B IPOCTPAHCTBE; MO3HAKOMUTH YYalllUXCs C OCHOBHBIMHU (HhOpPMYJIaMHU JJIsI BBIYUCIICHUSA
TUTOIIAACH TTOBEPXHOCTEH U OOBEMOB TEIl.

Paccmorpenune  mpocTeMIIMX ~ MHOIOIpaHHMKOB  (IPU3MBI,  MapajjieelnuIlea,
MUpaMHUIbl), a TakXKe TEeJ M IMOBEPXHOCTEH BpamieHus (LWIMHIApA, KOHyca, cdepsl,
11apa) NpoBOJAUTCSI HAa OCHOBE HAIJISIAHBIX NPEACTAaBICHUM, 6€3 IIPUBJIEYECHUSI aKCHOM
CTCPCOMCTPHUU. q)OpMy.)II)I JJIs1 BBIYHMCIICHU S 00BEMOB YKa3aHHBIX TCJI BBIBOAATCS Ha
ocHoBe npuHuuna KaBanbepu, (OpMyJibl AJIsl BBIYMUCICHUS IUIOMAZeil OOKOBBIX
MMOBEPXHOCTEH LWIMHJpPAa M KOHYyCa [OJy4yaroTCs C IIOMOIIBIO Pa3BEPTOK ITUX
IMOBEPXHOCTEN, (hopMyJia IIoIAaU cpepbl IPUBOIUTCS 0€3 00OCHOBAHUSL.

O0 akcmomax reoMeTpuH.

becena 06 akcuomax reoMeTpuu.

6. IloBTOpEenne
Pemenne 3agau.
TemaTnueckoe NJIaHNPOBaHMe Y4eOHOT0 MaTepuasa

No maparpada | Tema KonnuectBo
YPOKOB

YPpOK BBOJHOIO NOBTOPCHHUS 1

[
[

I'naBa 9 BexTopbl

I1.1 ITonsTHe BekTOpa. PaBEeHCTBO BEKTOPOB.
OTKJ1a/1bIBaHUE BEKTOpPA OT JAHHOW TOYKH.

I1.2 CymMma JIByX BEKTOPOB.

CymMa HECKOJIBKHX BEKTOPOB.

Beluntanue BEKTOpOB.

Pemenue 3ana4 «CiokeHUE U BBIYMUTAHUE BEKTOPOBY.

I1.3 YMHOKEHUE BEKTOpa Ha YUCIIO.
[IpuMeHeHne BEKTOPOB K PEHICHUIO 3a/1au.
Cpejj[HSISI JIMHUSA TPaArCuuu.

I1.1-3 ITonroToBka K KOHTPOJBHOU paboTe 1o TeMe «BeKTophIy.
KonTtponbHast padora Nel no reme «BekTopbD».

RlRrRrRR R RR R R -

[EY
o

I'nasa 10 MeToa KoOpaAMHAT

IT.1 PaznoxeHue BeKTOpa 1o JBYM HEKOJUIMHEApHBIM
BEKTOPAM.
KoopaunaTsl BekTOpa.

[EY

I1.2 CBs3b MEX 1y KOOpAMHATAMU BEKTOpPA U KOOPINHATAMH
€ro HayaJla ¥ KOHIIA.

[Ipocreiimme 3aga4m B KOOpIUHATAX.

Pemenne 3a1ay MeTo10M KOOp/IMHAT.

I1.3 YpaBHEHHE OKPYKHOCTH.

YpaBHeHHE NPSMOM.

Pemenue 3ana4 no teme «YpaBHEHUE OKPY>KHOCTH U
IPSAMOIN.

S




I1.1-3

[TonroroBka Kk KOHTPOJIBHOU paboTe 1o Teme «Meron
KOOpJAUHATY.

Kontponbras padorta No2 o reme «MeToa KOOpAMHAT.

I'masa 11

CoOoTHOLIEHUSI MEKAY CTOPOHAMM M YIJIaMH
Tpeyrojbunka. CkajasipHoe Npou3Be/ieHNe BEKTOPOB

IT.1

Cunyc, kocunyc, Taureic. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKJIECTBO.

®opmyiibl ipuBeacHUsA. POpMyIIbl 1Sl BBIYUCICHUS
KOOPJMHAT TOYKHU.

IT. 2

Teopema o miomaau TpeyrojibHUKA.

Teopema cuHYCOB, TeOpeMa KOCHHYCOB.

PenreHne TpeyroJbHUKOB.

W3mepuTenbHbie paboThI.

O6o06menue o Teme «COOTHOIIECHHS MEXKTy CTOPOHAMHU
Y YTJIaMH TPEYTOJIbHHUKA.

R RNk -

IT.3

CxaJsipHOE ITPOH3BE/ICHHE BEKTOPOB.

[

CKaJ'ISIpHOC IMPOU3BCACHNEC BECKTOPOB B KOOpAWHATAX.

-

[IpuMeHeHne CKaJSIPHOTO IPOU3BEICHHS BEKTOPOB K
pELICHUIO 3a/1a4.

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe
«CoOTHOIIIEHUE MEXKIY CTOPOHAMHU U yIIIaMU
TpeyrojabHuKa. CKajipHOE IPOU3BEIEHUE BEKTOPOBY.

Kontponbnas padota Ne3 o reme «CoOTHOIIIEHHE
MEX1y CTOPOHAMU U YrilaMu TpeyroyibHuka. CkaasipHoe
MIPOU3BEICHUE BEKTOPOBY.

I'maBa 12

JJIMHA OKPY’KHOCTH M IJIOIIAIb KPyra

11

IT.1

[IpaBuiabHBI MHOTOYTOJIBHHUK.

OKpy’>KHOCTb, ONIMCAHHAsA OKOJIO MPABUIBHOIO
MHOI'OYTI'OJIbHUKA U BIIMCaHHAs B IPABUJIbHBIN
MHOT'OYTOJIbHHUK.

@DopMyIIbl AJ1 BBIYUCICHUS TUIOMIATN MPABUIBLHOTO
MHOT'OYTOJIbHUKA, €70 CTOPOHBI U pajinyca BIIMCAHHOU
OKPY>KHOCTH.

Pemenne 3amau no reme «lIpaBunpHbII
MHOT'OYT'OJIbHUK.

I1.2

JInvHa OKpYKHOCTH.

Pemenue 3agau no reme «/limHa OKpY>KHOCTH».

ITnomane kpyra. Ilnomans KpyroBoro cexropa.

Pemenue 3anau «llnomane kpyra. [1nomans KpyroBoro
CEKTOpay.

S

Pemenne 3amad no teme J{nmHa OKpYXKHOCTH U IUIOIIA/Ib
Kpyray.

I1.1-2

[TonroToBka Kk KOHTPOJIBLHOU paboTe 1o Teme «JlnuHa
OKPY’KHOCTH U IUIOIAJb KPyTray.

KonrtponsHast padora Ne4 o reme «limmHa OKpy>XHOCTH
1 TUIONIAJIb Kpyray.

I'nmaBa 13

JABuKeHune

I1.1

OTobOpaxkeHne mI0CKoCTH Ha ce0s1. [ToHsTHe TBIKEHNS.

CBoiicTBa JABHIKCHUA.

Pemenue 3aga4d no treme «lloHATHE IBUKEHUS. OceBas u
LHCHTpaJIbHasA CUMMCTPHN ).

)

I1.2

[TapajutenpHBIN IIEPEHOC.

-

IToBopoOT.

[EY

Pemenue 3agau no reme «IlapamienbHblil mepeHoC.




[ToBopoT».

I1.1-2 Pemenue 3agad mo teme «JIBuxKeHU. 1
[TonroroBka K KOHTPOJIBHOU PabOTE MO TEME « 1
JBrxeHUs.
KonTponbnas pabota No5 mo Teme «JIBrKeHUs». 1
I'nasa 14 HayvaJbHble CBeJleHHsI U3 CTepeoMeTpun 5
I.1 [Tpusma. [Mapamnenenunen. CpoiictBa mapauienenunena. | 1
O0beM U TIIOIAAb MOBEPXHOCTH MHOTOTPAaHHHUKA. 1
[Tupamuna. 1
I1.2 Hunmuuap. Konyc. 1
Cdepa u map. 1
Ipuiaoxkenuss | O6 akcMmoMax NJIAHUMETPUH 1
O6 akcuomax manumerpuu. Hekxoropeie cBeaenus o | 1
Pa3BUTHUH T€OMETPHUHU.
IToBTOpeHHE 6
I'n. 3 [lapanienbHble NpsMBbIE. 1
I'n.2,4,7 TpeyronbHukm. 1
['n.8 OKpY>KHOCTb. 1
I'n. 5 YeTbIpE€XyroJbHUKU. MHOTOYTrOJIbBHUKH. 1
I'n.9,10,13 BekTopsl. Meton koopauHart. JIBrxkeHus. 1
Hroroast koHTpoOIbHAs paboTa. 1
Hroro 68




KanennapHo — TemaTn4yeckoe IJIAaHUPOBAaHMeE 110 reoMeTpHH 9 KJiace

1. ypoK U3y4eHus U MEPBUYHOTO 3aKpervieHus 3Hanui — Y UII33;
2. ypOK 3aKperuieHus 3HaHu# 1 BbIpaboTKa ymenuii — Y33BY;

3. YPOK KOMIUIEKCHOTO UCIOIb30BaHus 3HaHuil — Y KIN3;

4. ypok 0000meHus U cucreMatusanuu 3Hanuit — YOC3;

5. YPOK MPOBEPKH, OLIECHKU U KOHTpoJis 3HaHui — YIIOK3;

No /it Tema ypoxka Tun ypoka Bz Bunpl yueOHOM nesaTenbHOCTH Jlara
KOHTPOJIS TUIaH daxT
BBoanoe noBTopeHue Ypok
1 o0o01aroniero reKymii
MTOBTOPEHUS
BekTopsi (11 1)
2. | llonsaTtue BexTopa. PaBeHCTBO BEKTOPOB. YHUII33 TEKYIIUI DopMyIUpOBaTh ONPEACTICHUS U
3. OTKJIaIbIBAaHUE BEKTOPA OT JAHHOW TOYKH. YUII33 TEKYIIUI WIFOCTPUPOBATDH IIOHATHC
4, CyMMa IBYyX BEKTOPOB. YUII33 TEKYIIUI BEKTOpa, €TO UIMHBL,
5. | CyMMa HECKOJIbKHX BEKTOPOB. YUII33 TEKYIIHUH KOJIMHCAPHBIX H PABHBIX
6. | BoluntaHue BEKTOPOB. YUII33 TeKYIIHH BEKTOpOB, MOTHBHPOBATL BBCICHNC
7 Pemenmue 3a1a4 «CII0KEHHE U BEIYUTAHUE V33BY rexymuii [IOHATHHN X ICHCTBUH, CBA3AHHBIX C
" | BekTOpOBY. BEKTOPAMH, COOTBETCTBYIOILUMU
8. | YMHOXeEHHE BEKTOpa Ha YUCIIO. VUII33 TEeKyIIHUii IpUMEpamMi, OTHOCAIINMHCA K
9. IIpuMeHeHnEe BEKTOPOB K PEHICHUIO 3a/1a4. YKI3 TEKYIIUI (u3HIeCKIM BEKTOPHEIM
10. | CpenHsist AMHUS TpanelMH. Y33BY TEKYIIHNH BCTTUTHHAM, NPUMCHATE BEKTOPBI 1
[TonroroBka Kk KOHTPOJIBHOU paboTe MO . JICHCTBUA Hal HUMH TIPH PELICHIH
11. Teme «BEeKTOpHI». YOC3 TeKYIINH reoMeTpUUECKHX 3a71aY.
12 Kontponbnas padora Nel o teme VIIOK3 S—
«BekTopbi».
Metoa koopaunar (10 v)
13 Pasnoxxenue BekTopa 1o 1Bym VITI33 Texymuii OOBACHATH U WIUTIOCTPHPOBATH
HEKOJUTMHEAPHBIM BEKTOpaM. MOHATHS IPSMOYTOJIbHON CUCTEMBI
14. | KoopauHatsl BeKTOpA. YUII33 TEeKYITUH KOOPAMHAT, KOOPAWHAT TOYKHU U
15 CBs13p MeXly KOOpIMHAaTaMH BEKTOpa U VL33 Tyt KOOpJMHAT BEKTOPA; BEIBOJUTH U
KOOpJIMHATaMHU €ro Havaja U KOHIA. HCII0JIb30BATh IIPU PEILIEHUH 3a7a4
16. | IlpocTeitmue 3aqa4n B KOOpJAMHATAX. VY33BY TEKYIIUI (GopMyJIbl KOOPIMHAT CEPENUHBI




17. | Pemenue 3aga4 METOAOM KOOPAMHAT. YOC3 TEKYIIUI

18. | YpaBHEHHE OKPYKHOCTH. YUII33 TEeKYITUH

19. | YpaBHEHHE IPSIMOM. YUII33 TEeKYIIUH

20. Pemenue 3anau no Tel\fe «YpaBHEHUE V33BY Texymuit
OKPY>KHOCTH U TIPSIMOINY.

21 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo vOC3 Texymgii
teMme «MeTos1 KooparHAT.

29 Kontponbnas pabora Ne2 mo teme «Meton VIIOK3 TeMATHICCKI

KOOPJIUHAT.

OTpe3Ka, JJIUHBI BEKTOPA,
PacCTOSIHUS MEXY IBYMS
TOYKAMU, YPABHEHHS OKPYKHOCTH
U TIPSMOM.

CooTHOIIEHNSI MEKIY CTOPOHAMH M YIJIaMM TpeyrojbHuka. CkajsipHoe npousBeieHne BeKTopoB (14 1)

Cunyc, kocunyc, Tanreic. OCHOBHOE

23. YUII33 TEKYIIMH
TPUTOHOMETPUUECKOE TOXKJIECTBO.

24, Cunyc, kocunyc, Tanreic. OCHOBHOE V33BY Texymii
TPUTOHOMETPHUECKOE TOXKIECTBO.

o5 ®opmyiiel puBeaeHus. DopMyIbl 115 VI3 Texymuii
BBIYUCIICHUS] KOOPJMHAT TOYKH.

26. | Teopema o mIomaaM TPEYroJbHHUKA. YUII33 TEKYIIUH

27. | Teopema cuHycOB, TEOpeMa KOCHHYCOB. YHUII33 TEeKYLIUN

28. | Pemienue TpeyroabHHUKOB. Y33BY TEKYIIHNH

29. | Pemenwne TpeyroabHUKOB. V33BY TEeKYITUH

30. | Mi3mepuTtenbHble pabOTHI. YKHN3 TEKYIIHNH
0000menue mo teMe «COOTHOLIEHUS

31. | MeXay CTOPOHaMU U yriaMu YOC3 TEeKYLIUN
TPEYrOJIbHUKAY.

32. | CkansipHO€ IPOM3BEIEHUE BEKTOPOB. YHUII33 TEeKYLIUI

33 CkansipHoe Mpou3BE/IEHNE BEKTOPOB B V33BY Texymuii
KOOp/IMHATaXx.

e [TpyMeHeHre CKaIsIpHOTO MPOU3BEICHUS VK3 Texymuii
BEKTOPOB K PEIICHUIO 3a/]1a4.
[ToaroToBka K KOHTPOJIBHOM paboTe MO

35 | TEMe «COOTHOLIEHHE MEXAY CTOPOHAMU U vOC3 Texymuii
yriiamu TpeyrojibHuka. CKaasipHoe
MIPOU3BEICHNUE BEKTOPOBY.
Konrponsnas padora Ne3 o treme

36. | «CooTHOIIEHUE MEKTY CTOPOHAMH U YIIOK3 TEeMaTHICCKHH

yriaamu TpeyrojbHuka. CKajspHoe

dopmynupoBaTh U
WJUTIOCTPUPOBATH OIPEIEICHUS
CHHYCa, KOCUHYCa, TAHT€HCA U
KoTaHreHca yryios ot 0 1o 180
I'pajycoB; BEIBOAUTH OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO U
(bopMyJIbl IPUBEICHUS;
(hopMyIpOBaTh U JOKA3bIBATH
TEOPEMbI CUHYCOB U KOCUHYCOB,
MPUMEHSTH UX MPU PELICHUN
TPEYroJIbHUKOB; OOBSACHSTD, KaK
HCIOJIb3YIOTCS
TPUTOHOMETpUUYECKHE (HOPMYJIBI B
M3MEpUTENbHBIX paboTax Ha
MECTHOCTH; (POPMYIUPOBATH
OTIpe/IeNICHUs yIiia MeXay
BEKTOpPaMHM U CKaJISIPHOTO
IIPOU3BENICHUS BEKTOPOB;
BBIBOJIUTH (DOPMYITY CKAJISIPHOTO
MIPOU3BENEHNUS YePE3 KOOPAUHATHI
BEKTOPOB; (pOpMyIHpPOBATH U
00OCHOBBIBaTh YTBEPIKJICHHUE O
CBOMCTBAxX CKAJSIPHOTO
IIPOU3BENCHNUS; UCII0JIB30BaTh
CKaJISIpHOE MPOU3BECHHUE
BEKTOPOB IIPU PELICHUH 3a/1a4.




| mponsBeieHNE BEKTOPOBY.

JlnuHa okpy:kHOCTH M oAb kpyra (11 4)

37. | IIpaBuIIbHBIN MHOTOYTOJIBHUK. YUII33 TEeKYILIUN DopMynMpOBATH OIIPEACIICHUE
OKpyXHOCTb, ONTUCAHHAS OKOJIO IPaBUJILHOTO MHOTOYTOJIbHUKA,
MPaBUJILHOTO MHOTOYTOJIbHUKA U . pemiare 3ana4n, GOpMyIHPOBATH U

3g. | P yroJib YUII33 TEKYILHi ’

BIIMCAHHAS B TPAaBUIbHBIN JI0Ka3bIBaTh TEOPEMBI 00
MHOTOYTOJIbHUK. OKPY>KHOCTSIX OIMHUCAHHON OKOJIO
DopMyIIbl ISl BBIYUCICHUS TJI0IIAIN IPaBUILHOTO MHOTOYTOJIbHUKA
MPAaBUJIBHOTO MHOTOYTOJIbHHKA, €T0 . BIIMCAaHHOM B HETO

39. P yr N YUII33 TEeKYyITUH ’

CTOPOHBI U paJyca BIUCAHHOM (hopMynupoBaTh U JOKa3bIBAThH
OKPYKHOCTH. TEOpPEMY CUHYCOB
Pemenne 3anau no reme «IIpaBuibHBIN . BBIBOJIUTH U HCITOIB30BaTh

40. YUII33 TEKYIIHH
MHOI'OYT'OJIbHUK. (bOpMyJII)I JJIs1 BBIYUCIICHU S

41. | JAnuHa OKpYXKHOCTH. Y33BY TEKYIIUH IUIOIA/IM TIPABUIIBHOTO
Pemmenue 3a/a4 1o Teme «JluHa “ MHOTOYTOJIbHUKA, €r0 CTOPOHBI U

42. OKPYKHOCTH. YKU3 TEKYLIUH pajinyC BIIMCAHHON OKPYKHOCTH,
[Dromans kpyra. [LIOMans KDYroBoro pemaTh 3aJ1a4i Ha OCTPOCHUE

43. ceKTODA pyra. 24 YHUII33 TeKyILUI IPaBUJIBHBIX MHOIOYTOJIbHUKOB
PemeII;I/I.e — OOBSICHATH ITIOHATUS JUIMHBI

JoIAab Kpyra. .

44, A Hazib Kpyr V33BY TeKyIIHit OKPYXKHOCTH M TUTOLIAH KPYTa,
IInomans KpyroBoro CEKTopa.

BBIBOJIUTH (DOPMYIIBI JIJISt
Pewenue 3anau no reme Jlnuna "

45. YKU3 TeKYIIHA BBIUMCIICHUS] UTHHBI OKPYKHOCTH U

OKPY>KHOCTH U TUIOIIAJb KPYyTray.
7] —— JUTMHBI TyTH, TUTOMIAIN Kpyra U
TOTOBKA K KOHTPOJIBHOU TE
46 OATOTOBKA K KOHTPOJILHOM paboTe 1o YOC3 . IJIOIAU KPYTOBOTO CEKTOpa
. | TeMe «/IrHa OKPYKHOCTHU U TUIOIIATH TeKYIIHA TIpHMEHSTD TEOPETHICCKHE SHARHS
K :
prra» Sora Ned i IIPU PEIIeHUH 3a71a4
oHTponbHas pabota Ned o Teme «J/Inuna .

47. P P VIIOK3 TeMaTUYECKU I

OKPY>KHOCTH U TUIOIIAAb KPYyTray.
JABuxenne (9 1)
OTtoOpaskeHue TIOCKOCTH Ha ceOs. . OOBSCHSTH, UTO TAKOE

48. P YUII33 TeKYIIHUH ’

[ToHsiTHE TBUKEHMUSI. 0TOOpaXeHHE MIOCKOCTH Ha ce0s u

49. | CBoiicTBa IBUKEHUA. YUII33 TEeKYITUH B KaKOM CJIy4ae OHO Ha3bIBAETCSA
Pemenue 3amau o reme «Ilonsitue JBUKEHUEM TTOCKOCTH

50. | mBmxenus. OceBas U IEHTpaIbHas V33BY TeKyIIHit OOBSICHUTB, UTO TAKOE OCEBAs
CUMMETPHUNY. CUMMCTpPUS, HCHTPAJIbHAA

51. | IapaniensHEIH IepeHoc. YUII33 TeKyIIHit CUMMCTPHSL, HapaTICIbHBIN

52. | TloBopor. V33BY TeKyIIHit IIEPEHOC U IIOBOPOT,




Pemenue 3amad no teme «llapannenbHbiid

000CHOBBIBATH, YTO ITU

53, nepenoc. [ToBopoT». VK3 rerymm 0TOOpaKeHHsI IIIOCKOCTH Ha ce0s

54. | Pemenue 3a1a4 no Teme «J{BHIKEHUS». YOC3 TEKYIIHA SABIIAIOTCS IBHKCHUSMM,

55 [loAroToBKa K KOHTPOJIBLHOU paboTe 1o vOC3 Texymgii OOBACHATH, KAKOBA CBA3b MEXKIY
Teme « JIBHKEHHS. JBUKCHUEM U HAIOKCHHUSIMH,

WUTIOCTPUPOBATH OCHOBHBIE BUIbI
KontpoarHas padbora Ne5 mo teme N JBYKEHUH, B TOM YHCIIE C
56. «I[BHI))KGHHH». p VIIOK3 TEMATHHECKUH | [0V oo KoMIIbIOT ePHBIX
porpamm
HauanbHble cBeieHus U3 crepeomerpuu (S 1)
57, [Tpusma. ITapannenenunesn. CroiicTBa VII33 Texymp OOBSICHATH YTO TaKoe )
napajuieNenunesa. MHOTOYTOJIBHUK, €ro rpanu, péopa,
O0beM U TIoNIalb TOBEPXHOCTU . BEpILUHBI, TUArOHAJIN, KaKO!
58. MHOI'OTpaHHHKA. YHII33 TeKylnnn MHOTI'OYT'OJIbHHUK Ha3bIBACTCA
59. | Ilupamuna. YUII33 TEKyIHi BBIITYKJIBIM, YTO TAKOE H- YrojbHas
60. | Limmuzap. Konyc. VUII33 TexyLuit npusMa, €€ OCHOBaHUs1, OOKOBbIE
rpanu 1 OOKOBEIE pEOpa,
(dhopMynupoBath 1 000CHOBHIBATh
YTBEPKJICHHS O CBOWCTBE
JUaroHaliel mapasuiesienurnena,
BBIBOJIUTH (hopMyIly 00bEMa
NPSIMOYTOJIBHOTO
napajuiesnenumneaa
OOBSCHSTH KaKOE TENIO Ha3bIBACTCS
LUIMHIPOM, KOHYCOM, cepoii

61. | Cdepa u map. YHIT33 TeKyIHH 1apOM gro ;J‘IeMgHTLI: Og)LSII)CHS;TL
KakuM# (popMyJiaMH BBIPAXKAETCS
00BEM | MII0IIAAb OOKOBOU
MOBEPXHOCTH LWJIMHJpA, KOHYCa,
IO m1apa, chepbl
n3o00paxaTh M pacro3HaBaTh Ha
PHUCYHKAX PU3MY,
napajuiesienunesa, nupamMmuay,
HWIAH]P, KOHYC, TIap

006 akcnomax nianumerpuu (1 4)
62 006 akcnomax maHumeTpuu. Hexkotopoie VK3 Texymuii

CBCJCHUA O pa3BUTHUU I'COMCTPUU.




IloBTOpeHue (6 1)

63. | [lapamienbHbIe IPSMBIE. YOC3 TEeKYITUH

64. | TpeyronbHUKH. YOC3 TEeKYIIUH

65. | OKpy>KHOCTb. YOC3 TEeKYITUH

66. | YeThlpéXxyroapbHUKU. MHOTOYTOJILHUKH. YIIOK3 WUTOTOBBIN

67. | Bektopsl. MeToa koopauHat. J[BrkeHHsI. YOC3 TEKYIIUH
HtoroBast KOHTpoJIbHAsS paboTa.

68. YOC3 TEKYIIUI

Pacnio3naBath reomMeTpudeckue
(burypsl, pa3nuyaTh UX B3aUMHOE
pacIoyioKeHUe; H300paxkaTh
reoMeTprIecKue GUrypsl;
BBITIOJTHATH YEPTEXKHU IO YCIOBUIO
3aJa4; OCYIIECTBISATh
npeobpazoBanus GUTYp; pelIaTh
3aJauu Ha BBIUYMCIICHUE
TCOMETPHYCCKUX BEITHUYMH,
MIPUMEHSISI H3y4YECHHBIE CBOWCTBA
¢buryp u hopmynsl; pemaTh
TreOMETPUYECKHUE 3a/1a4H, OTUPAsICh
Ha M3y4YCHHBIC CBOWCTBA UTYp U
OTHOIICHUN MEXITy HIUMH,
MIPUMEHSIS IOTIOTHUTEIIbHBIC
[IOCTPOEHHSI, alNredpandecKuit
anrmapar u CoOoOpaKeHHS
CUMMETPHUH; TIPOBOIHUTH
JI0Ka3aTelIbHbIC PACCYKICHUS TIPU
peIIeHIH 33124, UCTIONB3YSI
U3BECTHBIE TEOPEMBI U
0OHapyXHBasi BO3MOXHOCTH MX
MIPUMEHEHMST; pelaTh MpocTenIme
TUTAHUMETPUYECKUE 33/1a4H B
MIPOCTPAHCTBE; BIIQJIETh
ITOPUTMAMH PEIICHHUS] OCHOBHBIX
3aJa49 Ha MOCTPOEHHE; TPOBOJIUTh
oTiepaIy HaJl BEKTOpaMH,
BBIYHCIIATE JTTUHY U KOOPIHMHATHI
BEKTOPA, YTOJI MEXK/y BEKTOPaMH.




Onucanue y4eOHO-MeTOAMYECKOI0 U MATEPHAJIBLHO-TEXHHUYECKOT0 o0ecneyeHusi 00pa3oBaTeJIbHOI0 Mpouecca:
Y4yeOHas M INIAKTHYECKas JUTepaTypa:
l.«["'eomeTrpus 7-9» nis obmeoOpa3oBaTebHBIX yupexkaenuit aBT. JI.C. Atanacss, non.-M.: IIpocsemenue 2017,
2. IlpumepHast ocHOBHasi 00pazoBaTenbHast mporpamma odpasoBatesbHOro yupexaenus. Ocnonas mkoia. M.: [Ipocsemenue,2011.
3.AranacsH JI.C. u np. M3yuenue reometpun B 7-9 kinaccax: Meroaudeckoe nocooue. M.:IIpocsemenne,2012
4.DenepanbHbII TOCYIaPCTBEHHBINA 00pa30BaTeNbHBINA CTaHAAPT OCHOBHOTO o01iero oopazosanus. M.:IIpocBemenne,2010
MarepuajibHO-TeXHHYECKHEe CPeICTBA 00yYeHUs

MynbTUMEIUNAHBIA KOMIIBIOTED.

MynpTUMEUATIPOEKTOP.

DKpaH.

HuTepakTuBHAs TOCKa.

Jlocka ¢ MarHUTHOW TIOBEPXHOCTHIO M HAOOPOM MPHUCIIOCOOICHHI AJIsl KPETUICHUS TaOJIHII.

KOMITeKT HHCTPYMEHTOB KJIACCHBIX: JIMHElKa, Tpancroptup, yromsauk (30°, 60°), yromeruk (45°, 45%), mupkyims.

KomriekT crepeomeTpruueckux Tei (AeMOHCTPAallMOHHBIN, pa3/1aTOUHBIMH).

Habop nnanumerpuueckux Quryp.

KoHTpo/ibHO-U3MepHuTe/IbHbIe MAaTePUATIbI:

Hroroas koHTpoapHas paboTa 1o reoMeTpuu 3a Kypc 9 kiacca:
Bapmuanr 1.

Yacme 1.

1.Kakoe yTBepkaeHNE OTHOCUTENBHO TPEYroJIbHUKA CO cTopoHamu 5,9,15 BepHO?

a) TPEYTrOJIBHUK OCTPOYTOJIbHBIN;

0) TpeyroJabHUK TYNOYTOJIbHbIN;

B) TPEYTOJIbHUK MPSMOYTOJIbHBIIH;

I') TAKOTO TPEYTOJbHUKA HE CYIIECTBYET.

2.Ecnu oiHa U3 CTOPOH TPEYTrOJIbHUKA HAa 3 CM MEHBLIE IPYroM, BBICOTA JEJNUT TPETHIO CTOPOHY Ha OTpe3Ku 5 cM U 10 cM, TO mepuMeTp TpEyroabHUKA
paBeH:

a)25cm; 06)40cm;  B)32cwMm; r) 20 cm.

3.Eciu 0MH U3 yIIIOB poMGa paBeH 60°, a IMaroHasb, POBEASHHAS U3 BEPIIMHEI 3TOTO YIiia, paBHad/3 cM, To IepuMeTp pomoa paBeH:

a)léem; 6)8cm; B)12cMm; 1) 24 cm.

4.BenuunHa OHOTO U3 YIJIOB TpeyrojabHUKa paBHa 20°. HaiiiuTe BeIMUMHY OCTPOro yria Mexy OMCCEKTPHCAMU JIBYX APYTUX YIJIOB TPEYrOJIbHUKA.
a) 84°; 6)92°; B)80° r)87°

5.B tpeyronsauke ABC cropona a=7, cropona b=8, cropona ¢=5. Beraucnure yroia A.

a) 120°;  0)45° B)30° 1)60°.



Yacmo 2.
1.B paBHOOCIPEHHOM TPEYTOJBLHUKE OOKOBAsi CTOPOHA JISTUTCS TOUYKOW KacaHUs CO BIIMCAHHOW OKPYKHOCTBIO B OTHOIICHHH §:5, CUMTAast OT BEPIIUHBI,

Jiexalen NpoTuB ocHoBaHus. HaliquTe ocCHOBaHME TPEYroibHUKA, €CIIM PAJANyC BIMCAHHON OKPY>KHOCTH paBeH 10.
2.B tpeyronsuuke BCE <C=60°, CE:BC=3:1. Otpe3ok CK — 6uccekrpuca tpeyronbanka. Haiimure KE, ecnu paanyc onucaHHON OKOJIO TPEYTOJIbHUKA

OKPY’KHOCTH paBeH 8v/3.
3.Haiiaure miomass Tpeyronsanka KMP, ecitu cropona KP pasua 5, Menuana PO pasua 3v/2, <KOP=135°.
4.]lnaronanu paBHOOGAPEHHON Tpanenuu MepreHIuKYISpHbl. Haliaute miomane Tpamnenuu, eciiv e€ cpeIHsisl TUHUS paBHA 5.

5.0Kpy>X)HOCTB, LICHTP KOTOPOU JEKUT Ha runoTeHy3e AB npsimoyronsHoro tpeyroiasuuka ABC, kacaercst karetoB AC u BC cOOTBETCTBEHHO B TOUKaX
E u D. Haitnure Benmmunny yrima ABC (B rpamycax), ecinu uzBectHo, uto AE=1, BD=3.
Bapuanr 2.

Yacme 1.

1.Kakoe yTBepxaeHre OTHOCUTENIBHO TPEYroJbHUKA co cTopoHamu 12,9,15 BepHO?
a) TPEYrOJIbHUK OCTPOYTOIbHBIN;
0) TpEyroJIbHUK TYMOYTOJbHBIN;
B) TPEYTOJIbHUK MPSMOYTOJIBHBIIH;
') TAKOT'O TPEYroJIbHUKA HE CYLLECTBYET.
2.Eciti cXOCTBEHHBIE CTOPOHBI IIOJOOHBIX TPEYTOIBHUKOB PABHBI 2 CM M 5 CM, IUIOIIAb IEPBOTO TPEYrobHUKA paBHA 8§ CM?Z , TO IUIOIAAb BTOPOTO
TpPEeyrojbHUKa PaBHA:

a) 50 cm? ; 6)40 cM? B) 60 cM?; 1) 20cM? .

3.Ecnu B paBHOOEIpEHHOM TPEyroJbHHUKE JUIMHA OCHOBAHUS paBHa 12 cM, a ero nepuMeTp paBeH 32 cM , TO painyc OKPY>KHOCTH, BIMCAaHHOU B
TPEYTrOJIbHUK, PaBEH::

a)4cm; 0)3cm; B)6cM; T)Scm.

4.B npsAMOyTroJIbHOM TPEYroJbHUKE TOUKA KaCaHUs BIIMCAHHOM OKPY>KHOCTH JEJIUT TMIIOTEHY3Y Ha oTpe3ku 5 cM u 12 cm. Haligute kateTsl
TPEYTrOJIbHUKA.

a)l2cmul6em; 6)7cmullcem; B)10cmu 13 cem; r)8cmu 15 cem.

5.CtopoHbI pssMOyTrosibHKEKa paBHbl d U K. HalianTe pamunyc oKpy»XKHOCTH, OMIMCAHHOI OKOJIO 3TOr0O MPSIMOYTOJIbHUKA.

2 k? 1
a)%; 6) —; B)E\/a2+k2; r) vaZ + k2.
Yacmp 2.
1.OxpyxHOCTh ¢ ieHTpoM O, BricanHas B paBHOOeapeHHBIN TpeyronbHIK ABC ¢ ocHoBanuem AC, kacaetcsi ctoponsl BC B Touke K, mpruuém

CK:BK=5:8. Haiinure muiomaas TpeyrojibHHKaA, €CIU €r0 IEPUMETP paBeH 72.
2.0xkomo TpeyronsHuka ABC onrcana okpy:XkHOCTh. Mennana TpeyroibHuka AM mpojyieHa 10 nepeceueHus ¢ OKpyHOCThio B Touke K. Haitaure

cropony AC, ecnu AM=18, MK=8, BK=10.
3.Haiinute ocHOBaHME paBHOOEIPEHHOTO TPEYTOJIBHUKA , €CITM YToJl TP OCHOBaHWH paBeH 30°, a B3siTas BHYTPH TPEYTOJIbHUKA TOYKA HAXOIUTCS Ha

OIMHAKOBOM PACCTOSAHWH, PABHOM 3, OT OOKOBEIX CTOPOH M Ha paCCTOAHUU 2\/§ OT OCHOBaHUsI.



4.ITycte M — Touka mepeceueHus quaronaieid BeIykioro yetbipéxyronpauka ABCD, B kotopom ctoponsr AB, AD, u BC paBHBI Mexay cOOOM.
Haiinute yron CMD (B rpagycax), eciu uzBecto, uto DM=MC, a yron CAB ue pasen yrny DBA.

5.Ha 6oxoBoii ctopone BC paBHOOeaperHoro Tpeyroinbauka ABC Kak Ha [uaMeTpe moCcTpoeHa OKPYKHOCTb, IepeceKarolas OCHOBAaHUE 3TOTO
TpeyroapHuKa B Touke D. HaiiuTe KBagpaT paccTOSHIS OT BEPIIMHBI A 10 LeHTpa okpyxHocTH, ecin AD=v/3, a yron ABC pasen 120°.

1 gactp: 1 Gam.

2 yacTb: 2 6aJia 3a BEpHO BBIIIOJIHEHHOE 3a/1aHuUE.

Kpurepun onenku:

Orenka 2 3 4 5
Bamnel 0-4 5-8 9-12 13-15
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