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[losicHuTenpHas 3anKcKa

Pabouas mporpamma mo reomeTpuu ans 7-9 kiaccoB pazpaborana Ha ocHoBe dexepasibHOTO
3akoHa «O0 obpa3oBanuu B Poccuiickoit deneparum» (m. 22 ¢t. 2; 4. 1,5 ct. 12; 9. 7 c1. 28; m. 5. 4. 3
cr. 47; m. 1 4. 1 ct. 48); DenepanbHOr0 3akOHA TOCYIAPCTBEHHOTO 00pa30BaTeiIbHOrO CTaHIApTa
cpennero obmiero ob6pazoBanuss (PI'OC OOQO) yrBepx)AEHHOTO TpUKa3oM MUHHUCTEPCTBA
oOpazoBanust U Hayku Poccuiickoit @eneparnuu ot 17 nexabps 2010 Ne 1897 (m.18.2.2); aBTOpCcKOU
nporpammel JI.C. AtanacsH, B. ®. byry3os, C. b. Kamomues, 2. I'. Ilo3nsik, JI.C. Kucenena
«"eomerpus, 7-9 kiaccwl»; cOOpHHKa pabounx mporpamm. 7-9 kiaccel. ba3oBblii U yriayOseHHBIN
YPOBHH: Yy4eOHOT0 TocoOus Il yuuTesield o0Ieo0pa3oBaTeIbHBIX OpraHu3aIfii; coctaButenb T.A.
Bypmuctposa - M.: IIpocBenienney», 2019 T 1 COOTBETCTBYET OCHOBHOM 00pa3oBaTeIbHOM MporpaMmMe
OCO MOVY-3YBOBCKA# COLI UM.IT.A.PACCAIKMHA

Tun nporpammel: 6a30Bast mporpamma 1o reoMeTpuu 7-9 Kiaccos.
Peanu3zauus yueOHoii mporpammsbl ooecrieunBaetcst yueoOHukoM JI.C. AtanacsH, B. @. byrysos, C.
b. Kanomues, 3. I'. Tlo3nsk, JI.C. KuceneBa «I'eomerpus, 7-9 kmacco», M.: «lIpocsemenue» 2019r.,
BKIIIOUEHHBIM B @DenepalibHbIl IepeueHb YYEeOHHKOB, PEKOMEHIYEMbIX K HCIIOJIb30BAHUIO MPH
peanu3ay MMEIOIUX TOCYAapCTBEHHYIO aKKpPEAMUTAIMI0 00pa30BaTENbHBIX IMPOrPaMM CpPEIHETO
obmero oopazoBanus (yrBepkaeH mpukazom MunoO6pHayku Poccun ot 31 mapta 2014r. Ne 253)

®opMa OpraHu3anuM y4eOHbIX 3aHATHI: KJIaCCHO-ypOUYHAst CUCTEMA.
ey u 3a1aun y4eOHOr0 nMpeAMeTa reoMeTpus

Mesnu:
B HanpaB/ieHUM JTUYHOCTHOIO PA3BUTHSA:

® pa3BUTHE JIOTMYECKOTO W KPUTHUYECKOTO MBILIUICHUS, KYIbTYpPHl pedYd, CHOCOOHOCTH K
YMCTBEHHOMY SKCIIEPUMEHTY;

e (GopMUPOBaHUE Yy yUYAIIUXCS WHTEIIEKTYaJIbHOM YeCTHOCTU U 00beKTUBHOCTH. CITIOCOOHOCTH K
MIPEOI0TICHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BRITEKAIOIINUX U3 OOBIIEHHOTO OMBITA;

® BOCHHTAaHHE KAa4yeCTB JIMYHOCTH, 00ECIEUMBAIONINX COIMAIbHYI0 MOOUIBHOCTH, CIIOCOOHOCTD
MPUHUMATh CAMOCTOSTEIIbHBIEC PELICHHUS;

e (dopMUpOBaHHE KAueCTB MBIIUICHUS, HEOOXONUMBIX [UIsl aJanTallii B COBPEMEHHOM
nH(pOpPMaIMOHHOM OOIIECTBE;

® pa3BUTHE MHTEpeca K MAaTEMAaTUYECKOMY TBOPUECTBY U MAaTEMaTHYECKUX CIIOCOOHOCTEA.

B MeTa npeAMeTHOM HANIPABJIEHUH:

e (dopMupOBaHUE MPEACTABICHUN O MaTeMaTHKE KaK 4acTH OOIIeuerIOBEYECKOH KYNbTYpBI, O
3HaYMMOCTH MaTEMaTHKHU B Pa3BUTHH LIMBUIIN3ALMU U COBPEMEHHOTO OOIIECTBA;

® pa3BUTHE TMPEACTABIEHUH O MareMaTuke Kak (opMe OmucaHusi M METOAE IO3HAHUS
JNEHCTBUTENFHOCTH, CO3/IaHHE YCIOBHHM 1 TpUOOpeTeHUs MepBOHAYAJIBLHOTO OIBITA
MaTEeMaTHYECKOT0 MOJICTTMPOBAHUS;

e (¢opMupoBaHHA OOLIUX CHOCOOOB HHTEIEKTYaJIbHOM JEATEIbHOCTH, XapaKTEPHBIX IS
MaTEMaTHKU U SBJSIONIMXCS OCHOBOM MO3HABATENbHOM KyJIbTYphl, 3HAYUMOU ISl pa3IuYHbBIX
cdep 4enoBeYeCcKoi eI TeIbHOCTH.

B npenmeTHoM HanmpaB/eHUN:

® OBJIAJCHHE MATEMaTHUYECKUMH 3HAHUSAMH U YMEHUSAMH, HEOOXOIUMBIMHU JUISI MPOIOJDKEHHS
o0y4eHHMs B CTaplieil IIKOoJe MM HHBIX O0IIe00pa3oBaTeIbHBIX YUPSKICHHUIX, HU3YyUCHHS
CMEXKHBIX TUCIUIUINH, IPUMEHEHUS B IOBCEITHEBHOI JKU3HH;

e co3gaHue (yHOAMEHTa Ui pa3BUTHS MaTeMaTUYeCKHX CHOCOOHOCTEH M MeXaHH3MOB
MBILUIEHUS, HOPMUPYEMBIX MAaTEMAaTHUECKOM JeSITeTbHOCTBIO.
3agaun:

® BBeJEHHE TEPMUHOJOTHH U 00pabOTKa yMEHHs €€ TPAMOTHOT'O HCIIOJIb30BaHMS;

® pa3BUTHE HABBIKOB M300paXEHUS TUIAHUMETPHUUECKUX (QUTYpP U MPOCTEHIINX T€OMETPUYECKUX
KOH(UTyparuii;

® COBEpIICHCTBOBAHME HABHIKOB MPUMEHEHHE CBOICTB reéOMETPUUYECKUX (PUTYyp KaK OMOpPHI MpH
peILICHUH 3a/]1a4;

e (dopMupOBaHHE YMEHHUS JOKA3bIBaTh PABEHCTBO JJAHHBIX TPEYTOJIbHUKOB;

dbopmupoBaHKHEe YMEHHUS T0OKa3bIBaTh TeopeMy [ludaropa;



e (¢opMupOBaHHE YMEHHSA JOKa3blBaThb MapajUIeIbHOCTh TMPSAMBIX C  HCIOJIb30BAHUEM
COOTBETCTBYIOIIMX IPHU3HAKOB, HAXOAWUTh PaBHBIC YIJIBI MPU MapajljIeNIbHBIX MPSAMBIX, YTO
TpeOyeTcst U1 N3y4eHUs NalbHEHIIEr0 U3YUYeHHUS TeOMETPHH;

® pacuIMpeHue 3HaHUH yJalluxcs O TPEYTrONbHHUKAX.

MecTo npeaMeTa B Y4eOHOM ILJIaHe

CornacHo ®enepanpHoMy 0a3UCHOMY YyUeOHOMY IUIaHy i OOpa30BATENbHBIX YUPEKIACHUN
Poccutiickoit @enepamnuu st 0053aTEIBHOTO U3YUYEHUST Kypca TEOMETPUH B 7-9 KITaCCOB OTBOAMTCS 2
yaca B He/elo B 7 kiacce (Bcero 68 vacoB) ,2 yaca B 8 kiacce (Bcero 68 yac) 2 yaca B HeJleno B 9
kiacce (Bcero 68 gacoB), utoro 204 yaca 3a 3 roga oOydeHus.

IInanupyemMsble pe3yJbTaThl OCBOECHHS Y4eOHOI0 MpeIMeTa.

JINYHOCTHBIE Pe3YabTAaThl 00yYEHHS TEOMETPUU B OCHOBHOM LIKOJIE.

VY yuenuka 6yayT chopMUpOBaHbIL:

- OTBETCTBEHHOE OTHOUIEHHWE K YYE€HUIO, TOTOBHOCTh M CIOCOOHOCTh OOy4yarloImuXcs K
CaMOpPa3BUTHI0O U €CaMOOOpa30BaHHMIO HAa OCHOBE MOTHBAIMHM K OOYYEHHIO M IO 3HAHMUIO,
BRIOOpPY JanbHEWmero oOpa3oBaHus Ha 0a3e OpPHEHTHUPOBKH B Mupe Tnpodeccuit u
npodeccruoHaIbHBIX NpearnoYTeHUH, OCO3HAaHHOMY  TIOCTPOEHHIO WHIUBUYaTbHOM
0o0pa3oBaTelbHONW TPACKTOPUU C YUYETOM YCTOWUHMBBIX MMO3HABATEIbHBIX HHTEPECOB;
IEIOCTHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH U
0OIIECTBEHHOM MPAKTHKH;

- KOMMYHHKATHBHAs KOMIETEHTHOCTh B OOIIEHHMHM U COTPYAHHUYECTBE CO CBEPCTHUKAMH,
CTapmIMMH HW  MIJIAQIIMIEMH B 00pa3oBaTeJIbHOW, OONIECTBEHHO TOJIE3HOW, YyueOHO-
HCCIIEN0BATENILCKOM, TBOPYECKON U APYIUX BUAAX AEATCIbHOCTH;

- YMEHHUE SICHO, TOYHO, TPAaMOTHO H3jaraTb CBOM MBICIM B YCTHOM W NMHUCHbMEHHOW peuw,
MOHUMAaTh CMBICJ MOCTAaBICHHON 3a/la4yu, BRICTPAUBATh apTYMEHTAIHIO, IPUBOJIUTH MPUMEPHI
U KOHTpP NMPUMEPHI;

- KpUTUYHOCTHh MBINUICHHS, YMEHUE PACIO3HABATh JIOTUUYECKU HEKOPPEKTHHIC BHICKA3bIBAHUS,
OTJWYaTh TUIOTE3Y OT (pakTa

- KpEaTHMBHOCTh MBINIJICHHUS, WHUIHATHBA, HAXOJAYUBOCTh, AKTUBHOCTh IMPH PEUICHUU
reoMeTpUYEeCcKUX 3ajJad;

- YMEHHE KOHTPOJIUPOBAThH MPOIECC U PE3yIbTAT yUeOHONH MaTeMaTUUECKON NEATEIbHOCTH;

- CHOoCOOHOCTh K OHMOIMOHAJIBLHOMY BOCHPUSTHIO MaTeMaTHU4YECKHMX OOBEKTOB, 3ajad,
pEeLIEHU, pacCyKACHUM;

Meta npeMeTHbIe pPe3yJIbTAaThl 00yUYeHHsI TEOMETPUU B OCHOBHOM LIKOJIE.

YueHuK Hay4uTCs:

- CaMOCTOSTENbHO IUIAHUPOBATh ajbTepPHATUBHBIE MYTHU JOCTUIKEHHUS ILieled, OCO3HAHHO

BbIOMpaTh Hauboisee 3P heKTUBHBIE CITOCOOBI peneHuss yueOHBIX U TO3HABATENbHBIX 3a7a4;

- OCYILIECTBIATh KOHTPOJIb 110 PE3yJIbTAaTy U MO CIOcO0y AEMCTBUS HAa YPOBHE MPOU3BOJIBHOTO
BHUMAaHWS U BHOCUTHh HEOOXOJANMEBIE KOPPEKTUBHI,

- aJleKBaTHO OIIEHUBAThH MPABUJIbHOCTh MM OMIMOOYHOCTH BBINOJHEHHUS ydueOHOW 3ajmauu, eé
O00OBEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ pelIeHus;

- OCO3HAHHO BJaJeTh JIOTHYECKUMHU JCHCTBUSAMHU OINpeAeNieHUus TMOHATHH, 00001eHus,
YCTaHOBIICHUS aHAJIOTHH, KIacCUPUKAIMKU Ha OCHOBE CAMOCTOSATEIHLHOTO BHIOOpAa OCHOBAHHU
U KpUTEPHUEB, YCTAHOBJIEHHS POJTOBUIOBBIX CBS3EH;

- yCTaHABIHMBATh MPUIUHHO-CIEJICTBEHHBIE CBSI3U, CTPOUTH JJOTUYECKOE PACCYKICHHE,
yMoO3aKio4eHue (MHIYKTUBHOE, JeIyKTUBHOE U 110 aHAJIOTHHU) U BBIBOJbI;

- CO37aBaTh, MPUMEHSATH U MPeoOPa30BHIBATh 3HAKOBO-CUMBOJIHYECKUE CPEACTBA, MOJCIH U
CXEMBI JJIsl pellleHUus] yueOHbIX U MO03HABATENbHBIX 3a/1a4;

- OpraHu30BBIBATh yueOHOE COTPYIAHHMYECTBO M COBMECTHYIO NESITEIbHOCTb C yUYHTEIEeM U
CBEPCTHUKAMU: OMPENENATh LeNH, pacnupenensith (QYHKIUU U POJU YYaCTHHKOB, oOIIue
crocoObl paboThl; yMeHHE paboTaTh B TpyIIe: HaXOIUTh o0Illee peleHue W paszpemartb
KOHQJIHUKTHL Ha OCHOBE COTrJIaCOBAaHMUS MO3UIUNA M ydyéTa HHTEPECOB; CIylIaTh MapTHEPA;
bopmMyIupoBaTh, apryMeHTHPOBATh u OTCTauWBaTh cBO&
MHEHUE;

- ¢opmupoBaHWE M pa3BUTHE Y4eOHOU U 0OIIe MOJB30BATEIHCKOW KOMIIETCHTHOCTH B
007acT  HMCMOJB30BaHUS  WHOOPMAIMOHHO-KOMMYHHKAMOHHBIX  TexHoiorui  (MKT-




KOMIIETEHTHOCTH);

- TepBOHAYaJbHBIE TMpEACTaBICHHUS 00 HAEIX HU O MeToJaXx MaTeMaTHKu Kak o0
YHUBEPCAJIBHOM S3BIKC HAYKH U TEXHUKHU, O CPEICTBE MOJECIUPOBAHHUS SIBICHUI U IPOLIECCOB;
- BHJETh MAaTEMaTHYECKYI0 3aJadyy B KOHTEKCTe NpoOJEeMHONl cHUTyalluu B JpYyTruX
NUCUHUIINHAX, B OKPYXXaOUIeH KU3HU;

- HaxoIuUTh B PpAa3IUYHBIX HMCTOYHHUKAX HUHPOPMAIUIO, HEOOXOAMMYIO I pEUICHUS
MaTeMaTHYEeCKUX HpoOJieM, W NpelCcTaBlsATh €€ B MOHATHOM (opMme; NpUHUMATh pELICHHE
B YCJIOBUSIX HEIMOJIHOHN U M30BITOYHON, TOUHON U BEPOSITHOCTHOW MHPOPMAIIUH;

- IOHUMAaTh M HCIOJb30BaTh MAaTEMaTHUYECKHE CPEJCTBA HArJISAHOCTH (PUCYHKH, UEPTEXKH,
CXEMBI U JIp.) U MWIUIIOCTPALlUK, UHTEPIPETALUH, apTyMEHTALIUY;

- BBIJABUTATh THUIOTE3bl NIpPU pEIIEHUM Yy4YeOHBIX 3aJay M MOHUMATh HEOOXOJMMOCTh HX
IIPOBEPKH;

IIpeaMeTHbie pe3yabTaThl H3yYEHHUS Kypca F€OMETPUs B OCHOBHOM IIKOJIE.

Harnsgaas reomerpus

I'eomerpuueckne purypbl

OnepupoBatb Ha 6a30BOM ypOBHE MOHATUSAMU: (QUTYpA, TOUKA, OTPE3OK, IpsAMas, JIyd, JOMaHas, yroi,
MHOT'OYT'OJIbHUK, TPEYTOJbHUK U YETBIPEXYTOJbHUK, IIPAMOYTOJbHUK U KBaJpaT, OKPY>KHOCTb U KPYT,
NpSIMOYTOJIBHBIN Mapasuienenunes, Kyo, map. M3o0paxars nuzydyaembie GUTypsl OT PYKH U ¢ TIOMOIIBIO
JIMHENKH U [IUPKYIISL.

B noBcenHeBHOM JKM3HHM U NIPH U3YYEeHUH APYTHX NPeAMETOB:

pelaTh NpakTUYECKUE 3a1a4i C IPUMEHEHUEM ITPOCTEUIINX CBONUCTB (PUTYP.

N3mepenus u BeIYMCICHUS

BBINIOJHATh H3MEPEHUE J[UIMH, PACCTOSHUM, BEIMYMH YIJIOB, C IIOMOLIBI0 HMHCTPYMEHTOB JUIA
U3MEPEHUH JJIUH U YIJIOB;

BBIYHCIIATH IUIOIAAU MPSIMOYTOJIbHUKOB.

B noBcenHeBHOM KM3HHM U NIPH U3YyYEeHUH APYTHX NPeAMETOB:

BBIYHCIIATH PACCTOSHMS HA MECTHOCTH B CTAHJAPTHBIX CUTYalUsX, IUIOIAAH IPSIMOYT OJIbHUKOB;
BBINOJIHATH MPOCTEHINNE TOCTPOCHUS M U3MEPEHHUSI HA MECTHOCTH, HEOOXOIUMBIE B pealbHON KU3HU.
Harnsnnas reomerpust

I'eomeTpuyeckue purypbl

W3BnekaTb, MHTEPIPETUPOBATh MU IMPeoOpPa3oBbIBATH HMH(POPMALMI0 O TIEOMETPUYECKUX (Urypax,
IIPEJICTABICHHYIO HA YEPTEKAX;

n300pakaTh U3y4aeMble (PUTYpbI OT PYKH U C TOMOIIBIO KOMIIBIOTEPHBIX HHCTPYMEHTOB.

N3mepenus u BeIYMCICHUS

BBINIOJHATh H3MEPEHUE J[UIMH, PACCTOSHUM, BEIMYMH YIJIOB, C IIOMOLIBI0 HMHCTPYMEHTOB JUIS
W3MEpPEHHI JJIUH U YTJIOB;

BBIYUCIIATH IUIOIIAAN MPSIMOYTOJIBHUKOB, KBAaJpaTOB, 00BEMBbI MPSMOYTOJBHBIX Hapaljiesenune 0B,
KyOOB.

B noBcenHeBHOM JKM3HHM U NIPH U3YYEeHUH APYTHX NPeAMETOB:

BBIUHCIATh PACCTOSIHMS HA MECTHOCTH B  CTAaHAAPTHBIX CHUTyalUsAX, IUIOMIAAW Y4aCTKOB
IPSIMOYTOJIBHOM (POpMBI, 00BEMBI KOMHAT;

BBINOJIHATH MPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEATIbHON )KU3HH;

OLIEHUBATh pa3Mephl peaIbHBIX 00BEKTOB OKPYXKAIOIIETO MUPA.

BopinyckHuK HayuuTes B 7-9 Kiiaccax

I'eomeTpuuyeckue purypbl

OmnepupoBaTh Ha 0a30BOM YPOBHE IOHATUSIMH F€OMETPUUECKUX (PUTYD;

U3BJIIEKATh HH(OPMAIIMIO O TEOMETPUUECKUX (PHUTypax, MPEACTABICHHYIO Ha YepTEeXax B SBHOM BHJIE;
IPUMEHATh Ul PELICHUs 3a/ad reoMeTpuYecKrue (akThl, €CIM YCIOBUS MX NMPUMEHEHUS 3a/laHbl B
ABHOI (opme;

pelaTh 3a/1aui Ha HaX0XKJIeHHE FeOMETPHUUECKUX BEIMYMH 110 00pa3laM WK alropuT™Mam.

B noBcenHeBHOM JKM3HHM U NIPH U3YyYEeHUH APYTUX NPeAMETOB:

UCIOJIb30BAaTh CBOWCTBA I€OMETPUYECKUX (UIyp IJs pEIleHUs TUIOBBIX 3aJad, BO3HUKAIOIIUX B
CUTYalUsX MIOBCEJHEBHON KHU3HU, 33a4 IPAKTHUECKOT0 COAECPKAHUS.

OTHoOmIEeHNS




OnepupoBarh Ha 0a30BOM YpOBHE MOHSTHSIMH: PAaBEHCTBO (QUIyp, paBHbIe (UTYpBI, PABEHCTBO
TPEYrOJIbHUKOB, MapalIeIbHOCTh MPSIMBIX, NMEPHIEHAUKYIISIPHOCTh MPSMBIX, YIVIBI MEXIY NPSMbIMHU,
MEPIEeHIUKYIISAP, HAKIOHHAS, IPOEKIIHS.

B noBcenHeBHOM JKM3HHM U NIPH U3YyYEeHUH APYTHX NPeAMETOB:

MCIOJIb30BaTh OTHOIICHHUS IS PEILIEHUs] TPOCTEHIINX 3a/1a4, BO3HUKAIOUINX B PeabHOM KU3HU.
N3mepenus u BbIYMCICHUS

BoInonHATe W3MepeHue MAJIUH, PACCTOSHUM, BEIUYMH YIJIOB, C IOMOINBIO HHCTPYMEHTOB IS
U3MEPEHUH IJIUH U YIJIOB;

OpUMEHITh (OPMyINbl TMEpUMETpa, IUIomand M o0beMa, IUIOMIAAU TOBEPXHOCTH OTIENbHBIX
MHOT'OTPaHHUKOB IPY BBIUNCIEHUSIX, KOTJa BCE JaHHBIE HUMEIOTCS B YCIIOBUHY;

NpUMEeHTh TeopeMy [ludaropa, 6a30Bbie TPUTOHOMETPUYECKHUE COOTHOLIEHUS /JIs1 BBIUMCICHHUS ITHH,
paccTOsIHUH, IUIOIAACH B IPOCTEHIINX CIIydasiX.

B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NPeAMETOB:

BBIUHCIIATh PACCTOSIHUS HA MECTHOCTH B CTaHJAPTHBIX CUTYalUsAX, IUIOLIAJN B IPOCTEHIINX CIydasx,
MPUMEHSTH (POPMYJIbI B TPOCTEHIINX CUTYAIUSIX B MOBCEAHEBHOMN )KU3HU.

I'eomeTpuuyeckue NoCcTpoeHus

N3o00paxaTh TuUNOBBIE MMJIOCKHE (GUTYpPHl U (GUTYpPHl B IPOCTPAHCTBE OT PYKHM U C IOMOILBIO
UHCTPYMEHTOB.

B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NPeAMeTOB:

BBINOJIHATH MPOCTEHININE TOCTPOCHUSI HA MECTHOCTH, HEOOXOJUMbIE B PEaTbHOM JKU3HU.
I'eomeTpuyeckmne npeodpazoBaHus

Ctpoutsb purypy, CHMMETPHUUHYIO JTaHHOH (UType OTHOCUTEIHHO OCH U TOUYKH.

B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NPeAMETOB:

pacrio3HaBaTh JBH)KEHUE OOBEKTOB B OKPYKAIOLIEM MUDE;

pacrno3HaBaThb CHMMETPHUUYHBIE (PUTYpBI B OKPY>KAIOILIEM MHpE.

BekTopbl M1 KOOPAUHATHI HA IJIOCKOCTH

OnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSAMHU BEKTOp, CyMMa BEKTOPOB, IMPOU3BEACHHUE BEKTOpa Ha
YHCJI0, KOOPJAUHATBI Ha IJIOCKOCTH;

OTpeAeATh NPUOIMKEHHO KOOPINHATHI TOUYKHU IO €€ N300paKeHHUI0 Ha KOOPIUHATHON TUIOCKOCTH.

B noBcenHeBHOM JKM3HHM U NIPH U3YYEeHUH APYTUX NPeAMETOB:

MCIOJIb30BaTh BEKTOPHI JUIsl PELICHUS TPOCTEHIINX 3a/]a4 Ha ONpeIe]IeHHe CKOPOCTH OTHOCUTEIHHOTO
JBUKECHMUSL.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS B 7-9 Kiaccax :

I'eomeTpuuyeckue purypbl

OnepupoBarh MOHATUSIMHU T'€OMETPUUECKUX (PUTYp;

U3BJIEKaTh, HHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HMH(OpPMAIMIO O TeOMETpUUYECKUX (urypax,
IIPEJICTABICHHYIO HA YEPTEKAX;

MPUMEHSTh FreoMeTpuueckre (akThl JUIsl pelieHus 3aa4, B TOM 4HCIie, PEANoIaralonux HeCKOIbKO
11aroB peLIeHMUS];

(dbopMynHpoBaTh B MPOCTEHIINX CIIydasx CBOMCTBA U MpU3HAKU QUTYD;

JIOKa3bIBaThb FT€OMETPUUECKHUE YTBEPKIACHMUS;

BJIQJICTh CTAaHAAPTHOMN Kiaccu(HUKanUen MmIoCKux GUryp (TpeyroabHUKOB U YETHIPEXyTrOJIbHUKOB).

B noBcenHeBHOM JKM3HHM U NIPH U3YYEeHUH APYTUX NPeAMETOB:

HCIIOJIb30BaTh CBOMCTBA T'€OMETPUUYECKUX (GUTYp AJs pelIeHusl 3ajady MPaKTUYECKOTo XapakTepa U
3a]1a4 U3 CMEXKHBIX AUCLHUIIIMH.

OTHOmIEeHNS

OnepupoBaTh MOHATUAMHU: PABEHCTBO (uryp, paBHbIE (QUTYpPHl, PaBEHCTBO TPEYTOJIbHUKOB,
MapajuIebHOCTh MPSIMBIX, MEPIEHIUKYISIPHOCTD MPSIMBIX, YIJIbl MEXIY MPSMBIMU, HEPIECHIUKYISAD,
HaKJIOHHAsI, IPOEKIHs, mogooue Gpuryp, moJo0HbIe PUTYpBI, TOA0OHBIE TPEYTOIBHUKY;

MpPUMEHSTH TeopeMy Dareca U TeopemMy O MPOMOPIIUOHATIBHBIX OTPE3KaxX MPH PELICHUH 3a]1ay;
XapaKTepU30BaTh B3aHMHOE PACIOJI0KEHUE MPSIMOIN U OKPYKHOCTH, ABYX OKPY>KHOCTEH.

B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NPeAMETOB:

HCI0JIb30BaTh OTHOLIECHHUS I PEILIEHUS 33/1a4, BOZHUKAIOIINX B PEAlbHOM JKU3HHU.

N3mepenus u BoIuncIeHUS



OnepupoBaTh MPEICTABICHUSAMHU O AJUHE, IUIOIMAAN, 00beMe Kak BeauuuHamu. [IpuMeHsaTs Teopemy
[Tudaropa, Gopmynsl 1Iomaad, odbeMa NMPU PELUICHUH MHOTOLIATOBBIX 33/1a4, B KOTOPHIX HE BCE
JAHHBIE MPE/ICTaBJIEHB! SIBHO, @ TPEOYIOT BBIUMCIIEHUH, ONEpUPOBaTh O0Jiee MIMPOKUM KOJIUYECTBOM
(dbopMyn JUIMHBIL, TUIOIIAAN, 00bEMa, BBIYUCIIATh XapaKTePUCTHKN KOMOMHAIU Guryp (okpyxkHOCTEH
U MHOTOYTOJIbHUKOB) BBIYUCIIATh PACCTOSHUS MEXAY (QUIrypamMH, NPUMEHSATh TPUTOHOMETPUYECKHE
dbopMynbl JUISI BBIUMCICHUH B 0OJiee CIOXHBIX CIy4asX, NPOBOAMUTH BBIYMCICHHS Ha OCHOBE
PaBHOBEIIMKOCTH M PABHOCOCTaBJIICHHOCTH;
MIPOBOJIUTH MPOCTHIC BHIYUCICHUS HAa 0OBEMHBIX TelaxX;
(bopMynMpoBaTh 33a4M Ha BBIYMCICHHUE AJIUH, IUIOIIAAeH 1 00bEMOB U PELIATh UX.
B noBcenHeBHOM JKM3HHM U NIPH U3YYEeHUH APYTUX NPeAMETOB:
IIPOBOJMTH BBIYMCIICHUS HA MECTHOCTH;
OPUMEHATh (OPMYJIBI IMPH BBIYUCICHUSAX B CMEXKHBIX YYEOHBIX NpeAMETax, B OKpYXKaromien
JIEUCTBUTEILHOCTH.
I'eomeTpuuyeckue NoCcTpoeHus
N300paxkaTh reoMeTpudeckue GUrypsl o TEKCTOBOMY M CUMBOJIBHOMY OIIMCAHUIO;
CBOOOJTHO OIIEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B HECTIOKHBIX CITy4asx,
BBITOJHATh IIOCTPOEHUSI TPEYTOJIBHUKOB, IPUMEHATh OTACIBHBIE METOABI MOCTPOECHUN LUPKYJIEM H
JIMHEUKOU U NPOBOAUTH IIPOCTEHUIIINE UCCIIEIOBAHUS YUCIIA PELICHUN;
n300pakaTh TUIOBBIE IUIOCKUE (PUIYPHI U OOBEMHBIE Tela ¢ TOMOLIBIO MPOCTEHIINX KOMIBIOTEPHBIX
UHCTPYMEHTOB.
B noBceaHeBHOM KM3HH U NIPH U3YYCHUH APYTHX NPEAMETOB:
BBINOJIHATH MPOCTEHININE TOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEaIbHON KU3HU;
OLIEHUBATh pa3Mephl peaabHbIX 00BEKTOB OKPYKAIOLIET0 MUpPA.
IIpeoGpa3oBanus
OnepupoBaTh NOHATHEM JABWKEHMSI U INPeoOpa3oBaHUs MOAOOMsS, BJIAAETh NMPUEMAMHU IOCTPOEHUS
¢buryp ¢ UConIbp30BaHUEM JIBHKEHUN U ITPpeoOpa3oBaHuil OJ00Hs, TPUMEHAThH OJIYYeHHBIC 3HAHUS U
OIIBIT MIOCTPOEHUI B CMEKHBIX IIPEAMETAX U B PEATbHBIX CUTYaLUSAX OKPYKAKOUIETO MUPA;
CTpOUTH (PUTYpY, MOJOOHYIO JTaHHOMU, MOIH30BATHCS CBOMCTBAMH MOA0OUS it 000OCHOBAaHUSI CBOWCTB
uryp;
MPUMEHSTH CBOICTBA ABMXKEHHM 1151 IPOBEICHUS MPOCTEHITNX 000CHOBAHUIN CBOMCTB (pUTyp.
B noBceaHeBHOM KM3HH U NIPH U3YYECHUH APYTHX NPEAMETOB:
MPUMEHSTH CBOICTBA ABMKEHUM U MPUMEHSTDH OJJ00HE /Il HOCTPOCHUN M BHIYHCIICHUH.
BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH
OnepupoBarh NOHATUAMU BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, IPOU3BEECHUE BEKTOPA HA YUCIIO, YToJl
MEXIy BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE BEKTOPOB, KOOPAMHATHI HAa IUIOCKOCTH, KOOPIHMHATHI
BEKTODA;
BBIIIOJHATh JEHCTBHSI HaJl BEKTOpaMH (CIOKEHUE, BBIUNTAHUE, YMHO)KEHHE HA YHUCIIO), BBIYMCIIATH
CKaJSIPHOE MPOMU3BEIECHUE, ONPEIENATh B POCTEUINNX CIydasiX YroJl MEKIY BEKTOpPaMH, BBIIOJIHATH
pas3oKeHUue BEKTOpa Ha COCTABISIONIME, NIPUMEHATH MOJIyYeHHBIC 3HAHUS B (DU3MKE, MOJIb30BATHCA
(GopMyJIOl BBIUMCIIEHUS PACCTOSHUS MEXIY TOYKAMHU I10 M3BECTHBIM KOOPJIMHATaM, HCIOJIb30BaTh
ypaBHeHHs (DUTYp IJIs pELICHHUs 3a7ay;
IIPUMEHATh BEKTOPBI M KOODAWHATHI ISl PEIICHUS I'€OMETPUYECKUX 3a]ad Ha BBIYMCICHUE [UIMH,
YTJIOB.
B noBceaHeBHOM KM3HH U NIPH U3YYCHUH APYTHX NPEAMETOB:
UCIOJIb30BATh MOHATHS BEKTOPOB U KOOPAMHAT JUIsl pelIeHHs 3a7a4 1o ¢u3uke, reorpapuu u Apyrum
y4eOHBIM MTpEAMETaM.
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No Coneprkanue matepuana Komu- | XapakTepucTrka OCHOBHBIX
napar YECTBO | BUJIOB JICSITEIbHOCTU YUCHHUKA
pada yacoB | (Ha ypoBHE y4eOHBIX NEHCTBUIA)
I'nasa 1. HauaabHble 10 OOBSACHATD, UTO TAKOE OTPE3OK, TyH,
reoMeTpuyecKme cBeJeHHs yToJl, Kakue (GUTrypsl Ha3bIBAIOTCS
1. IIpsimMast u OTpe30K. 1 pPaBHBIMU, KaK CPABHUBAIOTCA U
JIyu u yrour . 1 U3MEPSIOTCS OTPE3KHU U YTJIbl, YTO TaKOE




CpaBHEHUE OTPE3KOB U
YIJIOB.

N3MepeHne oTpe3KoB.

W

W3mepenue yrios

[lepnien uKynsgpHbIEC MPSIMBIE.

Penrenune 3amau

KontponbsHas padora Ne 1.

[ (N[ = [ DN

rpajayc U rpaaycHasl Mepa yria, Kakou
YIroJi Ha3bIBACTCA NMPAMBIM, TYIIBIM,
OCTpPHIM, pa3BEPHYTHIM. UTO Takoe
cepeanHa oTpe3Ka U OMcceKTpuca yria.
Kakwue yriiel Ha3bIBaIOTCSI CMEKHBIMU H
KaKHC - BCPTUKAJIBbHBIMU,
dbopmynupoBaTh U 00OCHOBBIBATH
YTBEPKIECHUS O CBOMCTBAX CMEXHBIX U
BEPTUKAIBHBIX YTII0B. OOBSICHATD, KaKUE
MNpAMBIC HA3BIBAKOTCA
HepHeHIUKYIIPHBIMU; GOPMYIHPOBATH U
000CHOBBIBATh YTBEPKJICHHUE O CBOWCTBE
JBYX TPSIMBIX, IEPIICHIUKYISIPHBIX K
TpeTheil; n300paxaTh U Paclo3HaBaTh
yKa3zaHHbIE TIpocTerne Gurypsl Ha
4yepTekax; pemarh 3aadu, CBI3aHHBIC C
STUMH IPOCTEHIIUMHU PUTypamMu

I'nasa II. TpeyronbHuku
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1.

[lepBblil pU3HAK paBEHCTBA
TPEYrOJILHUKOB.

2.

Menuanbl, OUCCEKTPUCHI 1
BBICOTHI TPEYTOJIbHUKA.

Bropoii u TpeTuii
NpU3HAKHA PaBEHCTBA
TPEYTroJIbHUKOB.

3aja4yy Ha TOCTPOCHHUE.

Pemenne 3anauy.

KonTtponbnas padota No 2

OOBsCHATH, KaKas GUrypa Ha3bIBaeTCS
TPEYTrOJIbHUKOM, UYTO TAKOE BEPILHHBI,
CTOPOHBI, YTJIbI U IEPUMETP
TPEyTOJbHHUKA, KAKOW TPEYTOJIbHUK
HA3bIBACTCS PABHOOCAPEHHBIM U KaKOH
PaBHOCTOPOHHUM, KAKUE TPEYTOJIbHUKH
Ha3bIBAIOTCS paBHBIMU. M300paxats u
pacro3HaBaTh HA YEPTEKAX TPEYTOJIb-
HUKU U UX DJIEMEHTHI; GOPMyIHpPOBaTh U
JI0Ka3bIBaTh TEOPEMBI O IPU3HAKAX
pPaBEHCTBA TPEYTOJILHUKOB; OOBSICHSITH,
YTO HA3bIBACTCA MEPIEHAUKYIAPOM,
MPOBEAEHHBIM U3 JJAHHOM TOYKH K JAHHOU
npsmoit. DopMynupoBaTh U 10Ka3bIBATh
TEOpPEMY O MEPHNEHIUKYIAPE K NPAMOM;
00BSCHAThH, KaKu€ OTPE3KU Ha3bIBAIOTCA
MeUaHOM, OMCCEKTPUCON U BBICOTOM
TpeyrojibHUKa; GOpMyIupoBaTh U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
paBHOOEIPEHHOTIO TPEYrOJbHUKA; PeIIaTh
3aJla4yM, CBSI3aHHBIE C IPU3HAKAMHU
paBEeHCTBA TPEYTrOJbHUKOB U CBOMCTBaMU
pPaBHOOEIPEHHOTO TPEYTrONIbHUKA,
bopMyIHpPOBaTH ONIpPEICICHUE
OKPYXHOCTH; OOBSACHSTH, 4YTO TAKOE
LEHTp, palnycC, XOpAa U AUaMeTp
OKPY>KHOCTHU; pelaTh MPOCTeHIIne 3a1aun
Ha MOCTpoeHue (MMOCTPOSHHE yria, paBHOTO
JAaHHOMY, TTOCTPOCHUE OUCCEKTPHUCHI YIIIa,
IIOCTPOEHUE MEPIEHANKYIIIPHBIX
NPSAMBIX, TOCTPOEHUE CEPEIUHBI OTPE3KA)
u 6oJiee CIOXKHBIE 3a7a41, UCIIONIb3YIOIINE
YKa3aHHbIE MPOCTEHIIINE; COMTOCTABIISTh
MOJIYYEHHBIN PE3yJbTaT C YCIOBHEM
3a/1a41; aHAIM3UPOBATH BO3MOYKHbBIE
CIIyYau.

I'nasa I1I. IapajiejbHbIe NPpsIMbIe

13

1.

\ IIpu3Haky mnapajuieIbHOCTH

DOopMyJIMPOBATH ONPEIECIICHUE
napasieabHbIX IPAMBIX. OOBSACHSTH C




JIBYX TPSMBIX.

AKcHoMa MapajiebHOCTU
IPSMBIX.

Pemenne 3anauy.

Kontponbras padota Ne 3

MTOMOINIBIO PUCYHKA, KAKUE YTJIbI,
00pa3oBaHHbIEC IPU MEPECCUCHUHN ABYX
MPSMBIX CEKYIIEH, Ha3bIBAIOTCA HAKPECT
JeXKAUMMH, KAKUE OTHOCTOPOHHUMH U
KaKHe COOTBETCTBECHHBIMMU.
®opMynUpPOBATH U JOKA3BIBATh TEOPEMBI,
BBIpAKAIOIIME MPU3HAKHU MTApaJIETbHOCTH
JBYX MPSIMBIX; OOBSICHATH, UTO TaKOE
AKCUOMBI T€OMETPUH U KaKU€ aKCUOMBI
YK€ UCIOJIb30BaJIUCh PAHEE.
DopMyIUPOBATh AKCHOMY MapajuIeTbHBIX
MPSIMBIX U BBIBOJIUTH CIEICTBUS U3 HEE.
DopMyIHUPOBATH U I0KA3BIBATH TEOPEMBI O
CBOMCTBaxX NMapauieIbHbIX MPSIMBIX,
oOpaTHbIE TeOpeMaM O MpU3HaAKax
napajuieIbHOCTH, CBI3aHHBIX C HAKPECT
JISKAITAMHM, COOTBETCTBCHHBIMHU U
OJIHOCTOPOHHUMHU YTJIaMH, B CBSI3U C 3TUM
OOBSCHSATH, UTO TAKOE YCIOBUE H
3aKJII0OUEHUE TEOPEMBI, KaKasi Teopema
Ha3bIBACTCS OOPATHOM MO OTHOIIEHUIO K
naHHoi Teopeme. OOBACHATD, B UEM
3aKJIFOYAeTCI METOJ JOKa3aTeILCTBA OT
MPOTUBHOTO: (OPMYITUPOBATH U
JIOKa3bIBaTh TEOPEMBI 00 YIJIax ¢ COOTBET-
CTBEHHO NapasuIeIbHBIMU U
MEPHEHANKYIAPHBIMU CTOPOHAMU;
MPUBOAUTH IPUMEPHI UCIIOJIb30BaAHUS
3TOr0 METO/IA; PeIIaTh 33/1a4u Ha
BBIUKCIICHUE, I0KA3aTCILCTBO B
MTOCTPOCHHE, CBA3AHHBIE C TapaJIeIbHBIMU
NPSIMBIMH.

I'naBa IV. CooTHOUIIEHUSI MEXKTY
CTOPOHAMM M yIJIaMH
TPeyroJbHHUKa.

18

1.

CyMMa yrjioB TpeyroJbHHKA.

2.

COOTHOIIIEHUST MEXKTY
CTOPOHAMH U yTIIaMH
TPEYTOJbHUKA.

KonTponpHas padora Ne 4

[IpssmoyroyibHBIE
TPEYTrOJIbHUKHU.

ITocTpoeHue TpeyrojabHUKa
1O TPEM DIIEMEHTAaM.

Pemenne 3anau.

Kontponbnas padota Ne 5

@opMynMpOBATH U TIOKA3BIBATh TEOPEMY O
CyMMe YTJIOB TPEYTroJibHUKA U €&
CJIEJCTBHUE O BHEUIHEM YIJIE
TpeyroasHuka. [IpoBoauTh
KJ1acCU(UKALHUIO TPEYTOJIBHUKOB TIO
yriaam; (OpMyITHpPOBaTh U JOKA3hIBATh
TEOPEMY O COOTHOIIECHMSIX MEXY
CTOPOHAMHU U YTJaMHu TPEYyTroJibHUKA
(mpsiMoe 1 0OpaTHOE YTBEPIKICHHS) U
CIIEJICTBUS U3 HEE, TEOPEMY O HEPABEHCTBE
TpeyrojibHUKa; (popMyaupoBaTh M
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
(IpSIMOYTOJIBHBIN TPEYTOJILHUK C YTIIOM
30°, mpu3HaKK paBEHCTBA MPSIMOYTOJIbHBIX
TPEYroJIbHUKOB). DOpMyIIUPOBATH
ONPEIEIEHNS PACCTOSIHUAS OT TOYKH J0
INpPSAMOM, PACCTOSTHUS MEXKIY Ia-
pajieapHBIMU NpsIMbIMU. PemaTe 3agaun
Ha BBIUUCIICHUE, JOKA3aTEIbCTBO U
MIOCTPOEHHUE, CBSI3AHHBIE C COOTHOIIEHUS-
MU MEX]ly CTOPOHAMH U yTiIaMu
TPEYrOJIbHUKA U PACCTOSTHUEM MEXKITY




napajuieNbHbIMU psMbIMU. [Ipn
HEOOXOIUMOCTH IPOBOIHUTD MO XOAY
peueHus: JONOJHUTEIbHBIE TIOCTPOCHHUS,
COIIOCTABIIATH MOJYYEHHBIN PE3yIbTaT C
YCJIOBHEM 3aJ1a4, B 3a7a4ax Ha
IIOCTPOEHUE UCCIIEI0BATH BO3SMOXKHBIC
CIIyYau.

IToBTOopenue. Pemenne 3agay.

10
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No
napar
pada

Coneprxkanue marepuania

Kon
H-
4ecT
BO
4aco
B

XapaKkTeprCcTUKa OCHOBHBIX BHJIOB
NesITeTbHOCTH YUCHHKA (HA YPOBHE
y4eOHBIX ACHCTBUIA)

I'naBa

V. YeTbIpEXyroJbHUKH

14

MHOroyroJIbHUKH.

[Tapamenorpamm u
Tpaneuus.

[IpssmoyronbHUK, poMO,
KBajIpaT

Pemenne 3amau

Kontponbnas padora Ne 1

OOBACHATH, UTO TAKOE JJOMaHasl, MHOIOyTOJIbHHUK,
€r0 BEPILIMHBI, CMEXHBIE CTOPOHBI, TUArOHAJIH,
n300pakaTh U Paclo3HaBaTh MHOIOYTOJbHUKHU Ha
4yepTexkax, MOKa3blBaTh 3JIEMEHTHI
MHOT'OYTOJIbHUKA, €0 BHYTPEHHIOIO U BHELTHIOO
obmnactu. @OpMyIHpOBaTh ONpeaeTICHIE
BBIITYKJIOI'O MHOTOYTI'OJIbHUKA; H300pakaTh U
pacro3HaBaTh BITYKJIbIC H HEBBIITYKIIbIE
MHOT'OYTOJIbHUKH; (JOPMYJIMPOBATh U JOKA3bIBATh
YTBEPKAECHUS O CyMME YTJIOB BBIITYKJIOIO
MHOT'OYTOJIbHUKA U CyMME €T0 BHEIIHUX YIJIOB;
OOBSICHATH, KAKUE CTOPOHBI (BEPIIMHBI)
4eThIPEXYTrOJIbHUKA Ha3bIBAIOTCS
IIPOTUBONOJIOKHBIMU. POPMYIUPOBATH
OIlpeJIeJIEHUE NapajuienorpaMma, Tpamneluy,
paBHOOEIPEHHON U MPSAMOYTOJILHON Tpanelu,
MPSIMOYTOJIbHUKA, poMOa, KBajipaTa; n300paxkaTh
U PaCIIO3HABATh AT YETHIPEX YT OJIBHUKH.
®opMynupoBaTh U JOKa3bIBaTh YTBEPXKICHHS 00
UX CBOMCTBAxX M MPU3HAKAX; peliaTh 3aJ1a4ud Ha
BBIUUCIICHHE, J0KA3aTEIbCTBO U IOCTPOCHHUE,
CBSI3aHHBIE C 3TUMU BUAAMHU YETHIPEXYTOJIBHUKOB.
OOBACHATH, KaKHE IBE TOUKU HA3bIBAIOTCS
CUMMETPUYHBIMH OTHOCUTEIBHO MPSAMOM (TOUKH),
B KaKoOM ciy4ae (urypa Ha3blBaeTcCsl
CUMMETPUYHON OTHOCUTENIBHO MPSAMOM (TOUKH) U
YTO TaKo€ OCh (LIEHTP) CUMMETPUU (DUTYPHI.
[TpuBoauTh MpuMeEpH! HUryp, oos1agaroIUX
0CEBOM (LIEHTPAIbHOI) CHMMETPHH, & TAK)KE
IIPUMEPBI OCEBOM U LICHTPAJIILHONM CUMMETPUU B
OKpy>Karolel Hac 00CTaHOBKE.

I'naBa

VI. Ilnomaan

14

[Tmomanbe MHOTOYTOJIbHUKA.

Tlnomanu
napajjiesiorpaMmma,

OOBACHATH, KaK MPOU3BOJAUTCSI U3MEPCHUE
IUION[AJ€ MHOTOYTOJIbHUKOM, KaKUe
MHOT'OYT'OJIbHUKU Ha3bIBAIOTCS PABHOBEITUKUMH U
KaKHe paBHOCOCTABJICHHBIMH; (POPMYIHPOBATH
OCHOBHLIE CBOMCTBA IIONIAJeH U BLIBOIUTE UX C




TpeyroJibHUKa U Tpaneuuu

MOMOIIBIO (hopMyJIBI IITOIaAen
MIPSIMOYTOJIbHUKA, TapaJlJIeIOrpaMMa,

3. Teopema ITudaropa 3 TpeyroyibHUKA, Tpanenuu. PopMyaupoBaTh U
JOKa3bIBaTh TEOPEMY 00 OTHOIIICHUH TIIOMIAACH
Pemenne 3agau. 2
TPEYroJIbHUKOB, UMEIOIIUX 10 PAaBHOMY YTIy.
KonTtponbHas pabota Ne 2 1 ®opMyIUpOBaTh U JOKA3bIBATH TEOPEMY
[Tudaropa u obpaTHytO €if, BRIBOIUTH POpMYITy
['epona s muoaay TpeyroibHUKA; peiiaTh
3aJlayl Ha BBIYKMCIICHUE U JOKa3aTeNbCTBO,
CBsI3aHHBIE C POPMYIIaMH IUIOIIAJIEH U TeopeMoi
[Tudaropa.
I'nmasa VII. Iloxo0HbIE 19 OOBACHATH MOHATHE MPOMIOPLUUOHATILHOCTH
TPeyrojbHUKH 0Tpe3KOB; GOPMYTUPOBATH OIPEICICHUS
MO00HBIX TPEYTOJIBLHUKOB U KO3 dHUIIEeHTa
L. Ompenenenue moa00HbIX 2 no00ust; GOpMyIHPOBATE U JJOKA3HIBAThH
TPCYrojJbHUKOB. TEOpEeMbI: 00 OTHOIIIEHUH TUIONIAIeH TTOT00HBIX
) TTprsnars mo00m 5 TPEYrONLHUKOB, O NPH3HAKAX no1o0us
TPEYTOJIbHUKOB, O Cpe/IHEH JIMHUU TPEYrOJIbHUKA,
TPEYTrOJIbHUKOB.
KomrpomsHas pabora Ne3 1 0 MepeceYeHNH MeJIMaH TPEYTrOJbHUKA, O
MIPOMOPIUOHATBHBIX OTPE3KaX B MPSMOYTOJIbHOM
3 TIpHMeHenNe Mo00Hs K 7 TpeyroibHuKe. OOBSICHATh. UTO TAKOE METO]T
/I0KA3aTebCTBY TEOPEM 1 nono0us B 3a7ja4ax Ha IOCTPOEHHUE, U IPUBOIUTH
pelleHnIo 337124 MpUMEPBI IPUMEHEHHS 3TOro MeTo1a. OOBSICHSTH,
KaK MOKHO HCII0JIb30BaTh CBOMCTBA MOJOOHBIX
4. CooTHolIeHne MexIy 3 TPEYTOIBHUKOB B U3MEPHUTEIBHBIX paboTax Ha
CTOpPOHAMU U yriaMu MecTHOCTH. OOBSICHATD, KaK BBECTH TOHSATHE
MPSIMOYTOJIBHOTO mo100us AJist MPOM3BOJILHBIX (BUTYD;
TpeyronbHuka. KontponbHas 1 (bopMynupoBaTh OINpeIeleHUs U HILTIOCTPUPOBATh
pabota Ne 4 MOHATHUSL CUHYCA, KOCUHYCA U TAHT'€HCA OCTPOr0O
yria npsiMOYToJIbHOTO TPEyrojbHUKa. BeIBOAUTH
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U
3HaueHusl cunyca. KocuHyca u TanreHca Juis
YTJIOB 300, 450, 600; pemiarhb 3aa4u, CBA3aHHbBIE C
1o100reM TpeyroJbHUKOB, ISl BHIYUCICHUS
3HAYEHUH TPUTOHOMETPUYECKUX (HYHKIUH
HCI0JIb30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI.
I'masa VII. OkpyxkHOCTB. 17 HccnenoBate B3aMMHOE pacoOIOKEHHUE NPSIMON U
OKPYXHOCTH; GOPMYIINPOBATH ONpPEEIICHNE
L. KacarenbHast K OKpYKHOCTH 3 KacaTelbHOU K OKPYXHOCTH; (DOPMYIUPOBATH U
JIOKa3bIBATh TEOPEMBI: O CBOMCTBE KacaTeJIbHOM, O
2. lenTpanbHble 1 4 N
MpU3HAKEe KacaTeNbHOMU, 00 OTpe3Kax
BIMCAHHBIE YTJIbI N . i
KacaTelbHbIX, IPOBEIEHHBIX U3 OJTHOM TOUKH;
3 UeThIpe 3aMeuaTelbHbIe 3 (bOpMy.HHIgOBaTB MOHSATHUS LEHTPATBHOTO yIiia U
TOUKH TPEYroNbHUKA IpagyCHOM MephI TyTU OKPYKHOCTH.
DopMynHpPOBATH U JOKA3BIBATH TEOPEMBI: O
4. Bnucannas u onucannas 4 BIIMCAHHOM YTJI€, O IPOU3BEACHUHN OTPE3KOB
OKPY>KHOCTH nepecekarmuxcs xopa. opMynupoBath U
JI0Ka3bIBaTh TEOPEMBI, CBSI3aHHBIE C
Pemenue 3anau. 2

Kontponbnas padora Ne 5

3aMeyYaTesIbHBIMUA TOYKAaMH TPEYTOJIbHUKA: O
OucceKkTpuce yria u, Kak CJleJICTBUE, O
nepeceueH OUCCEKTPUC TPEYTrOJIbHUKA; O
CepeMHHOM MEPIEHIUKYIIAPE K OTPE3KY U, KaK
CJIEJICTBHE, O MIEPECEUCHUN CEPETUHHBIX




MEPIEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA; O
[EPECEUECHUU BBICOT TPEYT OJIbHHKA.
DopMyJIUPOBATH ONPEICIICHUSI OKPYKHOCTEH,
BIMCAaHHOW B MHOT'OYT'OJIbHUK M OITMCAHHOW OKOJIO
MHOToyrojsHuka. @opmynupoBaTh U 10Ka3bIBaTh
TEOPEMBI: 00 OKPY>KHOCTH, OTIICAHHON OKOJIO
TPEYroJbHUKa; 00 OKPYKHOCTH, BIUCAHHOU B
TPEYTrOJIbHUK; O CBOMCTBE CTOPOH OMUCAHHOTO
YETBIPEXYTOJIbHUKA; O CBOMCTBE YIJIOB
BIIMCAHHOT'O YETHIPEXYroabHUKa. Pemars 3anaun
Ha BBIYMCIICHHE, TOKA3aTEIbCTBO U MIOCTPOCHHUE,
CBSI3aHHBIE C OKPY’KHOCTBIO, BIUCAHHBIMHU U
ONMMCAHHBIMH TPEYTOJIbHUKAMHU U
YEThIPEXYTOJIbHUKAMHU; UCCIIEA0BATh CBOMCTBA
KOH(UTYypaluii, CBI3aHHBIX C OKPYXHOCTBIO, C
ITOMOILBIO KOMITBIOTEPHBIX MPOrPAMM.

IToBTOpenue. Pemenue 3a1au.
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3.Conep:kanue y4eOHOr0 Kypca reomeTpus 9

No Coneprxkanue marepuania Kon | XapakTepuctrka OCHOBHBIX BUI0B
napar U- NesITeTbHOCTH YUCHHKA (HA YPOBHE
pada 4YecT | y4eOHBIX IeHCTBUI)
BO
4aco
B
I'nasa IX. BekTopsl 8 DopmyIUPOBATH ONpeACIICHUS u
WJUTFOCTPUPOBATh TOHSATHE BEKTOpA, €r0 JIMHBI,
1. IonsTue BekTOpa 2 KOJUIMHEAPHBIX 51 PaBHBIX BEKTOPOB;
MOTHUBUPOBATHh BBEJICHHE MOHSATUU U JECHUCTBUHU.
2. Ci1o)kxeHHe ¥ BEIUHTAHHE 3
CKTOPOB CBsizaHHBIX C BEKTOpaMH, COOTBETCTBYIOLIMMHU
B
p MpuMepamMH, OTHOCAIIUMHCST K  (PU3HUECKUM
3 VMHOKeHHE BEKTOpa Ha 3 BEKTOPHBIM BEIWYMHAM; TPUMEHSATH BEKTOPHI H
qucno. TIpnuMeHenne nefcTBUA HaJ HUMH npu pereHun
BEKTOPOB K PELIEHUIO 33124 TCOMCTPHICCKUX 3a11a1.
I'naBa X Meroa KoopauHart 10 OOBACHATH " WJUTIOCTPUPOBATH TIOHSTHS
MPSIMOYTOJILHON CUCTEMBI KOOPJIUHAT, KOOPIUHAT
1. Koopaunarsr BekTopa 2 TOYKH W KOOPJHWHAT BEKTOPA; BBIBOJUTH M
" HCIIOJIL30BAaTh IIPH PEIIEHUH 3amad  (OpMYJIbI
2. [Ipocrelimme 3agauu B 2 PP (popuy
KOOpAWHAT CEePeIUHBI OTpe3Ka, JIJIUHBI BEKTODA,
KOOpJAMHATAX
pPacCTOSIHUSL MEXy JABYMSI TOUKaMU. Y paBHEHUS
3. VpaBHEHHST OKPYKHOCTH U 3 OKPY’>KHOCTH H IP;IMOH
IpsAMOI
Pemtenue 3agau 2
Kontponbras pabora Nel 1
I'naBa XI. CooTHOmIEHNS MEXKTY 11 DopMyIMpOBaTh U WLIKOCTPUPOBATH ONPENCIICHHS

CTOPOHAMM M YIJIaMH
TpeyrojibHuka. CkajJsipHoe
Npou3Be/iecHue BEKTOPOB

CHHYCa, KOCHHYCa, TAHT¢HCA M KOTaHTeHCa YIJIOB
or 0 po 180°;  BBEIBOAMTHL  OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECCTBO M (HOPMYJIBI




1. CuHyc, KOCUHYC, TAHT€HC, 3 npuBeneHus; (HOpMyIHpOBaTh U JIOKA3bIBaTh
KOTaHT'€HC yTJia TEOPEMBl CHHYCOB U KOCHHYCOB, IPHUMEHATH HUX
IpU pEIIeHUH TPEeYrodbHUKOB. OOBSICHATH, Kak
2. CootHommeHus MeXTy 4 UCTIONIB3YIOTCST TPUTOHOMETPHUECKHE (OPMYIIBI B
CTOpOHAMHM 1 yTIaMU 1 U3MEPHUTENBHBIX ~ paboTax  Ha  MECTHOCTH.
TPCYrobHUKA @opMyJIMpOBaTh  ONPENEIICHUS  yIJIa  MEKIY
BEKTOpaMHU U CKaJSIPHOTO  IIPOU3BEICHHUS
3. CkansipHOo€e Mpou3BEICHNE 2
BEKTOpOB. BrBomuth  Qopmyny  ckaiaspHOro
BCKTOpOB MPOU3BENICHUS] 4Yepe3 KOOPAMHATHI BEKTOPOB;
Pelrtene 3a1a4 1 ¢dbopmynupoBaTh U 000CHOBBIBATH YTBEP)KICHUE O
CBOMCTBax CKaJISIPHOTO MIPOU3BECHHUS.
KonrponsHas pabora Ne2 1 Hcnonb3oBath CKaJISIPHOE IIPOU3BEICHUE
BEKTOPOB IpU PELICHUN 3a]au.
I'napa XII. /InuHa OKpPYyKHOCTH U 12 @opMynHpoBaTh  ONPEACIICHHE  MPABHIBHOTO
IUIOIIA/Ib KPYTa. MHOTOYTOJIbHUKA; (DOPMYJIMPOBATh U JIOKA3bIBATh
TEOpeMbl 00 OKPYXHOCTH, OIHCAHHON OKOJIO
L. IpaBunbHbIe 4 MIPAaBUJIBHOIO MHOI'OYTOJIbHHMKA M BIIMCAHHOI'O B
MHOT'OYTOJTbHUKH Hero. BeIBOAWTE W HCHONB30BaTh (POPMYIIBI ISt
BBIUUCIICHUS TUTOIIAAN MIPaBUIILHOTO
2. JlnMHa OKpYKHOCTH U 4
MHOTOYI'OJIbHUKA, €ro CTOPOHBI U pajauyca
Ioua b Kpyra .
BIIMCAaHHON OKpYy)XHOCTU. Pemarp 3amaum Ha
Pemrere 3a1aq 3 MOCTPOCHHE  TMPABUIBHBIX  MHOTOYTOJBHUKOB;
OOBSICHATh TOHATUSA JUIMHBI OKPY)KHOCTH U
KontponbHas padota Ne3 1 IIOMaAu  Kpyra; BBIBOAUTH (GOPMYIBl  IJid
BBIYUCIICHUS JJTUHBI OKPY>KHOCTH U JJIMHBI JYTH,
IIoUIad Kpyra U IUIOUIad KPYroBOIO CEKTOpa;
MPUMEHSTH 3T GOPMYIIbI sl pEIICHUS 3a/1a4.
I'masa XIII. /IBu:keHus 8 OOBACHATH, YTO TaKOE OTOOpaXKEHHE IJIOCKOCTU
Ha ce0d UM B KakOM cllyuae OHO Ha3bIBaeTCA
1 HonsTue ABIKCHU 3 JBIDKEHUEM IIIOCKOCTH, OOBSCHATH, YTO TaKOE
) [MapannenbHpii nepeHoc u 3 oceBas CHMMETpPHs, IEHTpaJbHAs CHMMETPHI,
IIOBOPOT napauIeIbHbIN IIEPEHOC U IIOBOPOT.
P 1 OOOCHOBBIBATh, YTO ATU OTOOPAKEHUS MIIOCKOCTH
ellIeHne 3aa4
Ha ce0s SBISIOTCS [BIDKCHHUSMH, OOBSCHSTD,
KourpoibHas paGora Ned 1 KakoBa  CBA3b  MEXAY  JBIDKEHUSIMH  H
HAJIOKEHUSIMH; WILTIOCTPUPOBATh OCHOBHBIE BH/IbI
IBUKEHHM, B TOM 4YHCI€ C  IOMOIIbIO
KOMITBIOTEPHBIX MPOTrpamMm
I'masa XIV. HayanbHble cBeeHUSA 8 OOBACHATH. YTO TAKOE MHOTOI'PAaHHHK, €r0 TPaHH,
U3 CTepeoMeTPHH pEdpa, BEPLLIUHBI, JMaroHau, Kakou
MHOTOT'PaHHHUK Ha3bIBAETCS BHITYKIIBIM, YTO TaKOE
1 MHororpaHHHKH 4 n-yrojpHas mpu3Ma, €€ OCHOBaHMUA. bOKOBbIE
Tena n moBepxHOCTH rpani  u OokoBble p&Opa, Kakasg NpU3Ma
2 BpaCHUA 4 Ha3bIBA€TCS MPSAMOW M Kakas — HaKJIOHHOW. UTo

TaKkoe BBICOTA MPU3MBI, KaKas MpU3Ma Ha3bIBaCTCA
napajuieNIenuIeIoM H KakoW MapasuieNenumne]
Ha3bIBAETCS MPSIMOYTOJIbHBIM. POPMYINPOBATh U
O00OCHOBBIBATh ~ YTBEpXKIEHHS O  CBOICTE
IMaroHalield Mapajulelenuiesa U O KBajapare
JIMAarOHAIHM TPSIMOYTOJIBHOTO TapaljieeHIe .
OOBSCHATH, YTO Takoe OOBEM MHOTOTPAHHUKA;
BBIBOJUTE GOpMyny 00bEMa MPSIMOYTOJIHHOTO




napajienenuiena. OOBICHATS, KaKou
MHOTOTPaHHUK HA3bIBacTCA MUPAMHJIOH, YTO
Takoe OCHOBaHWE MUPAMU[BI, BeplinHa. bokoBbIe
rpaHu, OOKOBble pPEOpa W BBHICOTA MHPAMHJIBL
Kakas nupamuna Ha3bpiBaeTCAd MPaBHIbHOM, YTO
Takoe  amodeMa  TPABWIBHONH  MHpaMUJBbI,
NpuBOAUTE  GopMylny  00bEMa  MHPAMHJIBL.
OOBSCHATH, KAaKOE TEJIO HA3BIBACTCS LUIHMHIPOM,
YTO TaKO€ €ro OCh, BHICOTA, OCHOBAHUS, PAIUYC,
O0KOBasi TIOBEPXHOCTh, OOpasyromue, pa3BEPTKa
OOKOBOM MTOBEPXHOCTH. N3obpaxaTh u
pacmo3HaBaTh Ha pHUCYHKaX pu3My,
napajuiefienunesa, MNUpamMuay, LHIMHAP, KOHYC,
map

00 akcuomMax MIAHUMETPUHU

IHoBTOpenue. Pemienue 3axaq
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