MynuiurnanbHoe SiopkeTHOE 00meobpasoBaTenbHOE YUPeKIeHHE
«baxuapckas cpeHAa 061eobpazoBaTe/bHad KOAD)

MBOY «baxuapckas COLL»
PACCMOTPEHO COI'JJACOBAHO
Ha 3acefaxuun MO 3am giupexropa noY BP
YYMTE/IEH ECTECTBEHHO- A B.A.lloranosa
MAaTeMaTHIECKOTO LMK/ « I » af 2021r.

N f « 32 » of 2021 r.
nporokonm Ne 7

or« »_ g7 2021r.
JIM. Anekcannposa

AanTapoBaHHas padoyas nporpamma
nas pereii ¢ OB3 (311P)
Bapmuanr 7.1
0 reoMeTpHH

yposensb 06pazopanus (Kiace) 7—9 xnacchl

KOJI-BO HacoB 204

CPOK AEHCTBHA MPOrpamMMbl: TpH roja

cocTapuTeny: yuurens Marematikd MBOY «baxuapexas COLLD

2021 ron



Pazgea 1. ITosicHuTeIbHAS 3aIMCKA.

Pabouass mporpamma coctaBieHa Ha OCHOBE:

+  ®enepanbHbIM 3aKOHOM OT 29.12.2012 1. Ne273 — @3 «3akon 06 obpa3zoBanuu B Poccuiickoit denepanmm»

(m.22 cr.2,4.1,5 c1.12, u.7¢1.28, ¢1.30, .5 4.3 c1.47, 1.1 u.1 ct. 48);

* ®denepanbHpIM IOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOIO OOIIEro 0Opa3oBaHUs, YTB.
npuka3zomM MunoOpHayku Poccun ot 17.12.2010 Ne 1897 (11.18.2.2);

+ @enepanbHbIM  KOMIIOHEHTOM rOCyJapCTBEHHOTO  00pa3oBaTeIbHOIO  CTaHIApTa,  YTB.

MIPUKa30M

Muno6pazoBanust Poccuu ot 05.03.2004 Ne 1089;

* Ilucemom dDenepanbHOIi CITy>KOBI 110 HAA30PY B chepe oOpazoBanust U Hayku oT 16 uroms 2012 r. Ne05-2680;

» ITuceMom MunucrepcTBa oopazoBanus Poccuiickoit ®eneparuu ot 18 urons 2003 r. Ms 28-02-484/16;

* PexkomeHmanusamMu 1o cOCTaBIeHHUIO pabodnx MporpaMmaM y4eOHBIX mpeaMeToB, KypcoB (ITpunoxenne Nel
K MIChbMY MUHHUCTEPCTBA 00pa3oBanus U Hayku oT 26.07.2013 Ne 47-10886/13-14);

*  ®I'OC HavanpHOTroO 001IEr0 00pa30BaHUs 00YUYAIOUIUNXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbSI

(mpuka3 Munobpuayku ot 19.12.2014 r. Ne 1598);

*  OcHOBHOI1 00pa3oBaTeIbLHON MPOrpPaMMOil OCHOBHOM ctyneHn obOpa3zoBanusi MBOVY «bakuapckas COILy;

*  VYcraom MBOYVY «bakuapckas COILy;

*YuebusiM 1anoM MBOYVY «bakuapckas COIL» na 2018 — 2019 yueGHbIii rof;

* JlokanbHBIMU HOPMATUBHBIMU AKTaMH.

+  ®enepanbHOro nepeyHst yaeOHUKOB, JOMYIIEHHBIX K HCIOIb30BAHUIO B 00pazoBaTeabHOM Iporecce B OV,
C y4€TOM IPEEeMCTBEHHOCTH C IIPOrpaMMaMu JJIsl HA4aJlbHOTO 00IIero o0pa3oBaHMsl.

» PabGoueii nporpammel k yueonuky JI.C. Atanacsna, B.®. byry3osa. u ap. 7-9 xnaccel: yueOHOE TocoOue st
obmmeoOpa3zoBarenbHbIx opranu3anuii/B.®.byry3os. M.: [Ipocsemenue, 2016.

Ilenvy npozpammot. 00ecIeynuTh COBMECTHOE o6yquHe n BSaHMOﬂeﬁCTBHe neTeﬁ ¢ OB3 co CBCPCTHHUKaAMHU
cpeacrBaMmu anre6pbl U TCOMCTpPHUHU.

Henps peanmmzanuu AOIT OOO obyuarommxcs ¢ 3[IP — oGecneuenue Bemonnenus tpedopanuit ®I'OC OO0
oOyuaromumucst ¢ 3IIP mocpencTBoM co3aHusi YCIOBUH Jii MaKCHMAalIbHOTO YIOBJIETBOPEHMSI OCOOBIX
oOpa3oBaTenbHbIX NoTpedHOcTe oOywaromuxcs ¢ 3[IP, obecneunBaronMX yCBOGHHE MMM COLMAIBHOTO H
KYJIBTYPHOI'O OIIBITA.

JlaHHasi mporpaMma, COXpaHsieT OCHOBHOE COJepKaHue OOpa30BaHHUs, MPUHATOE I MAcCOBOW INIKOJBI U
OTIINMYACTCA TEM, YTO MNPCAYCMATPUBACT KOPPCKIHMOHHYIO pa60Ty C ydaliuMucd HUMECIOMHE OTPaHUYCHHBIC
BO3MO>KHOCTH 3710POBBS.

MaremMaTnueckoe 00pa3oBaHHe SBIIETCS 00s3aTeNbHOIM U HEOTHEMIIEMOM YacThIO 00IIIEro 00pa3oBaHus Ha BCEX
cTymneHsax mwkoibl. CoepkaHue MaTeMaTH4ecKoro o0pa3oBaHUsl B OCHOBHOMW IIKOJIe (POPMUPYETCSI HA OCHOBE
(GyHIaMEHTAJIbHOTO s1/Ipa IKOJIBHOIO0 MaTeMaTUYeCKOro 00pa3oBanus. B mporpamme oHO npeicTaBieHo B BUIE
COBOKYITHOCTH COJIEP>KaTENIbHBIX Pa3/ieJoB, KOHKPETU3UPYIOIIUX COOTBETCTBYIOLINE OJI0KH (HyHIaMEHTAILHOTO
s]Ipa IPUMEHHUTEIBHO K OCHOBHOM mikone. [Iporpamma persiaMmeHTHpYyeT 00beM MaTepuana, 00s53aTeIbHOTO IS
M3y4eHUs: B OCHOBHOM mkoJie Ocolbie o0pa3oBaTe/ibHbIe MOTPpedHOCTH o0yuawmuxcs ¢ OB3

Bce obOyuaromuecs ¢ OB3 uCHBITHIBAIOT B TOM WM MHOW CTENEHM BBIPAKEHHBIE 3aTPYIHEHHS] B YCBOCHHH
y4eOHBIX TIPOTPaMM, 00YCIOBICHHBIC HEIOCTATOYHBIMHU ITO3HABATEIFHBIMH CIIOCOOHOCTSAMH, CTIETTU(UIECKUMH
paccTpoiicTBaMu MCUXOJIOTUYECKOT0 Pa3BUTHS, HAPYLICHUSMHU B OPTaHU3aIUH JAeSITeIbHOCTH W/UIH IOBECHHUS.
O6ummu ans Bcex oOyuaronmuxcsi ¢ OB3 sBISIOTCS B pa3HOM CTENEHU BBIPAXKEHHbIE HEIOCTATKU - B
(hOpMUPOBAHUHU BBICHIMX NMCUXUYECKUX (PYHKINN (OTMEUAIOTCS HAPYIIECHUS BHUMAaHUS, TaMATH, BOCIPUITUS U
Jp. TIO3HABATENbHBIX MTPOLIECCOB),

- 3aMeIJICHHBII TeMII, 1100 HepaBHOMEPHOE CTAaHOBJICHHE MTO3HABATEIBHOM e TeTbHOCTH,



- TPYAHOCTHU IIPOU3BOJIBHON CaMOPETYIIALNH,

- HApYILIECHUs PEYEBON U MEJIKON PyYHOU MOTOPHKHY,

- HApYIIEHUsI WM HEJOCTaTOYHO C(OpPMUPOBAaHHBIC 3PHUTEIBHOC BOCHPUATHE M IMPOCTPAHCTBEHHAS
OpPUEHTHUPOBKA,

- CHIDKEHHE YMCTBEHHON pabOTOCIIOCOOHOCTH U LI€JEHAIIPABICHHOCTH J€SITENbHOCTH, B TON MM UHOW CTENIEHU
3aTPyJHSAIOLIUE YCBOSHUE IIKOIbHBIX HOPM U LIKOJBHYIO aJalTalUIo B IIEJIOM,

- ¢(OpMHUPOBAHBI HEAOCTATOUYHO ITPOU3BOJIBHOCTh U CAMOKOHTPOJIb,

- 00y4yaeMOCTb YIOBJIETBOPUTENbHAs, HO 4acTO M30uparesibHas M HEYCTOWYMBAs, 3aBUCAIIAs OT YPOBHs
CIIO)KHOCTH M CyOBEKTHMBHOM IPHUBJIEKATEIBHOCTH BHUAA JAEATEIBHOCTH, a TaKXe OT aKTyaJlbHOI'o
SMOLMOHAIBHOTO cOCTOsAHUS pebeHka. OcoOble 00pazoBaTeIbHble HOTPEOHOCTH PA3INYAIOTCS y 00yJaromuXxcs
¢ OB3 pasHbIX KaTeropwii, MOCKOJIBKY 3aJal0TCsl CHENM(PHUKONW HapYIICHUS TICUXMYECKOTO pPa3BHUTHA,
OTIpeNeNAI0T 0CO0YI0 JIOTHKY IMOCTPOEHUS YU4eOHOTO IMpoIecca U HaXOIAT CBOE OTPaKEHHE B CTPYKType U
coJiepkaHuu obpa3zoBanus. Hapsay ¢ 3TuM BblAeneHbl 00pa3oBaTeIbHble MOTPEOHOCTH Kak OOLIMe AJIs BCeX
00y4aromuxcst ¢ OrpaHUYECHHBIMU BO3MOKHOCTSIMH, TaK U CIICU(PHUECKHUE.

Crnenuduueckne o0pa3oBaTesIbHbIC TOTPEOHOCTH:

- YBEJIMYEHUE CPOKOB OCBOCHHUS aIallTUPOBAHHOM 00pa30BaTeIbHON POrpaMMBl;

- HaTJSITHOICHCTBEHHBIN XapaKTep coepKaHus 00pa3oBaHuUs;

- YIIPOLIEHNE CUCTEMBbI Y4eOHO-T03HABATEIbHBIX 33/1a4, PELIaeMbIX B Ipoliecce 00pa3oBaHus;

- cenraibHOE 00yYeHHE KIIEPEHOCY» CHOPMHUPOBAHHBIX 3HAHUI M YMEHUI B HOBBIE CUTYaIIMH B3aUMOACHCTBUS
C JCUCTBUTEIBLHOCTBIO;

- HE00XO0AMMOCTh IOCTOSHHOW aKTyaJau3allMy 3HaHUM, yMEHUH 1 0J00psAeMbIX OOIECTBOM HOPM IOBE/ICHUS;
oOecnieueHre 0co0OM NMPOCTPAaHCTBEHHOW M BPEMEHHOW OpraHu3aluyd oO0pa30BaTEIbHOM CPElbl C Yy4ETOM
(YHKIIMOHAJIBHOTO COCTOSHUS IIEHTPAJIbHON HEPBHOM CHCTEMbI U HEHPOAMHAMUKH ICUXUYECKHUX MPOLIECCOB
00yJaromuxcs;

- ACII0JIb30BAHNUE IIPEUMYILIECTBEHHO IIO3UTHUBHBIX CPEICTB CTUMYJISLUU JEATEIbHOCTU M IOBEINCHUS; -
CTHMYJISILIUS TTO3HABATEIBHON aKTUBHOCTH, (POPMUPOBAaHUE TTOTPEOHOCTH B IO3HAHUHU OKPYKAIOIIETO MHUpa U
BO B3aUMOJICHCTBUU C HUM;

- crienMaibHasg  TICUXOKOPPEKIMOHHAs IOMOLIb, HalpaBlieHHAas Ha (QOpMHUpPOBaHUE IPOU3BOJILHON
CaMOPETYJISILIMY B YCIIOBUSAX MO3HABATEIBLHON JESATENIHOCTH U TIOBE/ICHUS;

- CllelUalbHas  [ICUXOKOPPEKIMOHHAs IOMOIllb, HampaBieHHas Ha (OpPMHUpPOBaHHE CIIOCOOHOCTH K
CaMOCTOSITENIbHOM OpraHu3alud COOCTBEHHOH [EATEIbHOCTH W OCO3HAHUIO BO3HMKAIOUIMX TPYAHOCTEH,
(GOpMHUPOBAHNIO YMEHHS 3aIIPAIIUBATh M UCIIOJIB30BATH TOMOIIL B3POCIIOTO;

- crienMaibHas MCUXOKOPPEKLMOHHAS TTOMOIIIb, HAlPaBJICHHAs HAa pa3BUTHE Pa3HbIX (OPM KOMMYHUKALUH; -
crelnuaibHas IICUXOKOPPEKIMOHHAs IOMOIlb, HalpaBlIeHHas Ha (OPMUPOBAHUE HABBIKOB COI[MAIIBHO
0J100psIeMOT0 MOBEIEHHS B YCIOBHIX MaKCUMaIbHO PACIIMPEHHBIX COIIMATIbHBIX KOHTAKTOB.

BaxneHIIMMH KOPPEKIHOHHBIMH 3aa4aMH Kypca F€OMETPHH SBIIIOTCSA PA3BUTHE JIOTUYECKOTO MBIIITICHHUS

U peud yyamuxcs, GopMUpOBaHHE Yy HHUX HAaBBIKOB YMCTBEHHOTO TpyJa — IUIAHUPOBAHHUE PAaOOTHI, MOUCK

palMOHANILHBIX MyTEeH €€ BBIMOJIHEHUS, OCYIIECTBIEHHE CaMOKOHTPOJs. IIIKOJBHUKM TOJIKHBI HAay4UTHCS

IrPaMOTHO M aKKYpaTHO JIeaTh MaTeMaTUYECKUeE 3aiCcH, yMeTh 00bsiIcCHUTD UX. Jletu ¢ 3I1P u3-3a ocobennocreit

CBOET0 NICUXUYECKOTO Pa3BUTHUS TPYAHO YCBAWBAIOT IPOrpaMMy 110 TE€OMETPHUH, TaK KaK 3aTPYAHEHO JIOTHYeCKOoe

MBbIIIIEHHE, 00pa3Hoe MpeJcTaBiIeHue. Y cBoeHue mMarepuana Oyner 6osee 3¢(EeKTUBHBIM, €CIU YMCTBEHHAS

NesITeIbHOCTh OyZeT coueTaTbesi ¢ MpakTuueckoil. Kak M Ha ypokax Apyrux NpeaMeTOB, BaXKHBIM SBIISETCS

pasButue peun yuammxcs. [losTomy mro0oit 3anuckiBaeMblii MaTeprai JTOJKEH MPOroBapuBaThCs. Yyaluecs

JOJIKHBI OOBSICHATH JEHCTBHS, BCIYX BBICKAa3bIBaTh CBOM MBICIH, MHEHUS, CChUIATHCS HA U3BECTHBIE MTPaBHUIIA,

dakThl, TpeasiaraTh CIocOOBI peIIeHUs, 3a/laBaTh BOMPOCHI. boiiblioe 3HaueHWe B Mporecce OOyYEeHHS M

Pa3BUTHS YUALIMXCS UMEET pelleHne 3a/1a4. B G0IbIIMHCTBE 33/1a41 peIIaloTcs Ha TOTOBBIX uepTexax. [lepeckas

YCIIOBUS 33Ja4d CBOMMH CIIOBaMHU IIOMOTAeT yAEp>KaTb 3TU YCIOBHs B mamsTH. CiegyeT MOOIIPATh TaKkKe



penieHue pazHbiMu criocobamu. TakuM 00pa3zoMm, HOCTYITHAsI, HHTEPECHAs! NesATeNIbHOCTh, OIIYIEHUE ycIiexa,
n00porKenaTeIbHbIC OTHOIICHHS SIBISIIOTCS HEITPEMEHHBIM yciaoBreM 3¢ dhekTuBHOM padoThl ¢ netbmu 3I1P. Bee
OCHOBHBIE ITOHATHUS BBOJATCS HA HATJISIIHOM OCHOBE. AKCHOMBI JAIOTCA B ITPOLIECCE MPAKTUUECKUX YIPAKHEHUN
yepe3 pelIeHUe 3a/Jad U TPUBOIATCS B ONMMCATeNbHOW ¢opme. Bce TeopeTmueckue MOJOKEHUS AI0TCs
HCKIIFOUUTENIbHO B O3HAKOMUTEIFHOM IUIAaHE U OMMPAIOTCS Ha HArJsiHbIC MpelcTaBiieHus ydamuxcs, OueHb
MHOT'0 YCTHBIX 3a/lad 10 TOTOBBIM YepTexkam, 4acTO MPOBOJATCS MATeMAaTUYECKUE IUKTAHTHI, rpaduyeckue
TUKTaHThl, PaboTel mnana «J{ogeptuy, «O0bsicHNY, «Haiiau COOTBETCTBUE» U APYTHUE.

Ileabio u3yueHusi Kypca reOMETPHUH SIBIISICTCS CUCTEMATHYECKOE H3yUYEeHUE CBOHCTB Ir€OMETPUIECCKUX (QUTYD
Ha IJIOCKOCTH, Pa3BUTHE JIOTUYECKOTO MBIIUICHUS M TMOJATOTOBKA ammapaTra, HEOOXOIUMOTO IS M3y4CHHS
CMEXHBIX JIUCIMIUIMH U Kypca CTepeoMEeTpHM B crapmmx kiaccax. Kypc xapakrepusyeTcsi panuoHaIbHbIM
COYETaHUEM JIOTUYECKOW CTPOrOCTH M TE€OMETPUYECKON HAarjasiJHOCTH. YBEJIWYUBAECTCS TEOPETHYECKas
3HAYUMOCTh U3y4aeMOro MaTepuala, paclIupsOTCS BHYTPEHHUE JIOTHUYECKUE CBS3M Kypca, MOBBIILIAETCS POJIb
JNENyKIUW, CTEMEeHb a0CTpakIWM  HW3y4aeMOro Marepuaia. Ydamiuecs  OBJAJCBAIOT  MpUEMaMH
AQHAJTUTUKOCHHTETUYECKOMN JICSITEIIbHOCTU MPH JOKA3aTeNIbCTBE TEOpPEM U pelieHuu 3aaad. CucreMaTrhuyeckoe
U3JIOKEHUE Kypca MO3BOJISIET HadaTh padoTy mo (GOpMHPOBAHUIO MPEICTABICHHUN YYalIUXCS O CTPOCHUU
MaTeMaTUYeCKOl Teopuu, OOecrnedynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS IIKOJbHUKOB. M3moxkeHue
MaTepuana XapaKTepU3yeTcs IOCTOSHHBIM OOpalleHueM K HaIrJIAIHOCTH, HCIOJb30BAaHUEM PHCYHKOB H
yepTexell Ha Bcex OJrTanax oOOydyeHHsI M pa3BUTHEM TIE€OMETPUYECKOM HMHTYMLIMM Ha JTOH OCHOBE.
enenanpaBineHHoe oOpalieHne K MpUMepaM M3 MPAKTUKA Pa3BUBACT YMEHHUE YYAIIUXCS BBIUJICHSATH
reoMeTpuueckre (akThl U OTHOUICHUS B TMPEAMETaX U SABJICHUSIX IEHCTBUTEIBHOCTH, HMCIOJB30BaTh SI3BIK
FEOMETPUHU JUIsl UX onucaHus. M3yueHne nmporpaMMHOro mMarepuaina JaeT BO3MOKHOCTh y4allUMCs: OCO3HATh,
YTO TreoMeTprueckre (OpMBbI SBISIOTCS HIACATM3UPOBAHHBIMU 00pa3aMu pealbHBIX OOBEKTOB; HAYYUTHCS
MCITI0JIH30BaTh T€OMETPUUECKHUH SA3BIK JJIs1 OMUCAHUS PEIMETOB OKPYKAIOIIET0 MUPA; TIOTYUUTh MPEICTABICHUS
O HEKOTOPBIX OOJIACTSAX NPHUMEHEHUS TEOMETpUHM B OBITY, HayKe, TEXHHUKE, HCKYCCTBE, YCBOUTH
CUCTEMATHU3UPOBAHHBIC CBEACHHMS O INIOCKUX (PUTYpaxX U OCHOBHBIX T€OMETPHUECKHUX OTHOIIECHUSX; IPHOOPECTH
ONBIT AEAYKTUBHBIX PACCYXACHUI: YMETh JOKa3bIBaTh OCHOBHBIE TEOPEMBI Kypca, IPOBOJUTH JJOKa3aTeJIbHbIC
pacCyXJeHHUsl B XOJE pELICHHs 3a/lay; HAyYUThCA pelaTh 3aJaud Ha JOKa3aTelIbCTBO, BBIUMCIEHUE H
MOCTPOEHHUE; OBIAJAETh HAOOPOM IBPUCTHK, YACTO MPUMEHIEMBIX MIPH PEUICHUU TUIAHUMETPUUECKUX 3a7a4 Ha
BBIYHCIICHUE U JI0KA3aTeJIhCTBO (BbIACIECHUE KIIFOYEBOUM (DUTYpHI, CTAHAAPTHOE JOMOJHUTEIHHOE TTOCTPOCHUE,
T€OMETPUUECKOE MECTO TOYeK M T. II.); MPUOOPECTH OMBIT MPUMEHEHHUS aHAIUTUYECKOTO ammapar
(anrebpanyeckuie ypaBHEHHUsI U JIp.) ISl pEIIEHUs TEOMETPUUYECKHX 3a/1ad.

Posib 1 MecTO y4eOHOT0 mpeaMeTa B y4eOHOM IIaHe.

VYueOusiii mpenmer «l'eometpusa. 7-9 kmace» oTHOcHTCA K oOpa3oBarenbHON obmactu «Marematuka». B
yuebHoM miaHe MBOY «baxuapckast COII» Ha uzyueHue reomeTpuu B 7-9 kiaccax OTBOJIUTCS 68 yacoB U3
pacueta 2 4 B HEJIENIO B T€UEHHE KaXKI0ro rojaa oOyueHus, Bcero 204 gaca.

Ilcuxos0ro-negaroruvyeckasi xapakrepucruka ooyuyawummuxcs ¢ 3I1P sapuant 7.1.

Peamuzamuss AOOIT HOO mnpennonaraer, uro oOydarommiicss ¢ 3IIP Bapuant 7.1 momydaer oOpa3oBaHme,
MOJTHOCTBIO COOTBETCTBYIOIIEE MO0 UTOTOBBIM JOCTHKEHUSAM K MOMEHTY 3aBepIllIeHUs] 00y4eHus: 0Opa30BaHUIO
00yYaroImuxcsi, He UMEIOIINX OTPAHUYEHUH IO BO3MOXKHOCTSIM 3/10pOBbsi. HopMaTHBHBIN cpok 00ydeHus 4 rona.
Bapuant 7.1 oOpa3oBarenbHOl mporpammsl ajapecoBan oOydarouumes ¢ 3[IP, mocturmmm xk MOMeEHTY
MOCTYIUIEHUSI B LIKOJIy YPOBHS NMCUXO(PHU3NYECKOTO PAa3BUTHUS, OJIM3KOTO BO3PACTHONW HOPME, MO3BOJISIOLIETO
OCBOHMTH 00pa30BaTEIbHYIO MPOTPAMMy HAYaJIbHOTO OOIIEr0 0Opa30BaHUS COBMECTHO C OOYYaIOIIUMHCS, HE
UMEIOIMMH OTPAHUYEHUI MO0 BO3MOXKHOCTSM 370POBBSI, HAXO/ACh B UX CpeJie U B T€ K€ KaJIEHAapHbIE CPOKH.
OnHUM U3 BaXHEWIIMX YCIOBUHM BKIO4YeHUs: oOywaromerocs ¢ 3[IP B cpeny cBepCcTHHKOB 0e3 orpaHuyeHHi
3II0OPOBBSI SABISIETCS YCTOMYUBOCTH ()OPM A TUBHOTO TTOBEICHHUS.

Hcnosb3oBanue npuéMOB KOPPEKIIMOHHOM MeIarOrMKH HA YpPOKax:

* HaTJIS/IHBIE OTOPBI B 00YUYEHUH; aJrOPUTMBI, CXEMBI, II1a0JIOHBI;

* I03TanHoe OPMUPOBAHUE YMCTBEHHBIX JICHCTBUIA;



* OIIEpEIKAIOIIEE KOHCYJIbTUPOBAHUE 110 TPYAHBIM TEMaM, T.€. IPONEAEBTHKA;

* 0e3yCIIOBHOE MPUHSATHE peOEHKA, NTHOPUPOBAHUE HEKOTOPHIX HETaTUBHBIX MOCTYITKOB;

* obecnieyeHne peOEHKyY ycrexa B JOCTYIMHBIX €My BUaX JIEeATeIbHOCTH.

B paboueii mporpamme oTMeuaroTcs TpeOOBaHUs K YPOBHIO MMOATOTOBKH YYAIIUXCS IO TIPEIMETY B COOTBETCTBHUH
¢ denepanbHBIM FOCYIAPCTBEHHBIM 00pa30BaTEIILHBIM CTaHIAPTOM.

Jlist neteii ¢ 3aAepKKOM MCUXUYECKOTO Pa3BUTHS MOXKET ObITh pa3paboraHa nuddepeHimpoBanHas OlEeHKa
PE3YNIbTATOB IEATEIHHOCTH. Y ueOHbIe NocTkeHus peoéHka ¢ 3I1P comocTaBisroTCs ¢ €ro mpeAecTBYOINME
JIOCTHKCHHUSMH.

OBnazieHUE y4anuMuCcs CUCTEMOW N€OMETPUYECKUX 3HAHUN M YMEHH HEOOXOJMMO B IOBCEIHEBHOW KU3HU
JUTSL U3YYICHHSI CME@KHBIX JTUCIUTUINH U TTPOJOJHKCHHS 00pa30BaHusl.

[IpakTudeckas 3HAYUMOCTh IIKOJIBHOTO Kypca T€OMETpHH OOYCIIOBJICHA TEM, 4TO €€ OOBEKTOM SIBJISTFOTCS
MPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIC OTHOINCHUS JCWCTBUTEIHHOrO MHUpA. |eomerpuueckas
MOATOTOBKAa HEOOXO0IUMa JUIsl TIOHMMAHUS MMPUHIIAIIOB YCTPOHWCTBA M MCIOJb30BAaHUS COBPEMEHHON TEXHHKH,
BOCIIPUSITUS HAYYHBIX U TEXHUYECKUX MOHATHI U uje. MaTeMaTuka sBisieTcs sI3bIKOM Hayku U TeXHUKHU. C eé
MIOMOIIBIO MOACIUPYIOTCS ¥ U3YYAIOTCA SIBJICHUS ¥ TTPOLIECCHI, MPOUCXOSIINE B IPUPO/IE.

['eomeTpus sBiIETCSI OAHUM U3 OMOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHA 00ECIIEYMBACT U3YUCHHUE JIPYTUX
JUCUUILIMH. B mepByro ouepenb 3TO OTHOCUTCS K MpeaMeTaM €CTECTBEHHOHAyYHOI'O LMKIIA, B YaCTHOCTU K
¢usuke. Pa3BuTHE ITOTMYECKOrO MBIIIJICHUS YYallUXcsl Mpu OOYyYEHUH TE€OMETPUHU CIOCOOCTBYET TakKke
YCBOECHUIO MPEAMETOB I'yMaHUTApHOro UK. [IpakTruueckre yMeHus U HaBBIKM T€OMETPHUYECKOTO XapakTepa
HEOOXOUMBI JUIS TPYAOBOM AEITEILHOCTU U NPOPECCUOHATBHON MOITOTOBKY IMIKOJIEHUKOB.

PazButue y ywammxcs NOpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M IMPOUCXOXKICHUU T€OMETPUUYECKUX
abcTpakiuid, COOTHOIIIEHUH PEAIbHOTO U HI€aIbHOI0, XapaKTepe OTPaKEHUSI MATeMaTHUYEeCKOM HAyKOU SIBJICHUN
U MPOIIECCOB PEAIIbHOIO0 MUPA, MECTE T€OMETPUU B CUCTEME HAYK U POJIM MATEMAaTHYECKOTO MOJECIUPOBAHUS B
HAyYHOM TIO3HAHWH U B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS YIAITUXCS, a TAKIKE
(OPMUPOBAHUIO KAYECTB MBIINUICHUS, HEOOXOIMMBIX [IJIi aJalTallid B COBPEMEHHOM HH(POPMAIMOHHOM
o01IecTBe.

TpeOys OT ydamuxcsi yMCTBEHHBIX M BOJIEBBIX YCWJIMHA, KOHIIGHTpAllMM BHUMAHHs, aKTUBHOCTU Pa3BUTOTO
BOOOpaXeHUsI, TEOMETPHS pa3BUBAECT HPABCTBEHHBIC UYE€PTHI JUYHOCTH (HACTOMYUBOCTS, IEJICYCTPEMIIEHHOCTb,
TBOPYECKYIO aKTUBHOCTb, CAMOCTOSTEIBLHOCTh, OTBETCTBEHHOCTD, TPYAOIIO0ME, NUCIUIUIMHY U KPUTUIHOCTD
MBIIUICHUS]) U YMEHHE apryMEHTHPOBAHO OTCTAaWBaTh CBOW B3IIIAIABI M yOEXKIEHHUS, a TaKKe CIHOCOOHOCTH
MPUHUMATH CAMOCTOSITEIIbHBIC PEIICHMUSI.

l'eomeTpus CyIIeCTBEHHO pacuIupsieT KpPyro3op Vy4alluxcs, 3HAKOMS HMX C HWHAYKIUEH W JeTyKIUeH,
00001IeHNEM M KOHKpETH3alluel, aHadu30M ¢ CHHTE30M, Kiaccu(ukanued ¥ CcHUCTeMaTh3alueH,
abCTparupoBaHUEM, aHAJIOTHENH. AKTUBHOE HCIIOJIB30BAHME 33/1a4 HA BCEX ATArax y4eOHOro mpoliecca pa3BUBaeT
TBOPYECKHE CITOCOOHOCTH IIKOJIBHUKOB.

[Tpu oOyueHuu reomerpun (GOPMHUPYIOTCS YMEHHUS M HABBIKM YMCTBEHHOT'O TpyAa — IUIAHUPOBAHUE CBOEH
paboThl, TOWCK pAIMOHANBHBIX IyTeH €€ BBIMOJHEHUS, KpPUTUYECKas OIEHKa pe3yiabTaTroB. B mpoiecce
00y4YeHHUs] TEOMETPUM IIKOJbHUKH JOJDKHBI HAYYUTHCS W3J1aratb CBOW MBICIM SICHO W HWCYEPIIBIBAIOIIE,
JAKOHUYHO U €MKO, MPUOOPECTH HABBIKM YETKOTO, aKKYPATHOTO U TPAMOTHOTO BBITIOJHEHHS MaTEMAaTHUYECKUX
3amurcen.

Baxwueiinieil 3a1adeil MKOJBHOTO Kypca T€OMETPUU SBIIAETCS PAa3BUTHE JIOTMYECKOTO MBIIUICHUS y4YalluXcsl.
Camu 0OBEKTHI TEOMETPUUECKUX YMO3AKIIOUEHUH W TPUHSITHIC B TEOMETPHUH MPaBHIIa UX KOHCTPYUPOBAHUS
CrocoOCTBYIOT (OPMUPOBAHUIO YMEHHMI OOOCHOBBIBATH M JOKa3bIBATh CYXKACHHS, TPUBOJUTH UYETKUE
ONpeJIeTICHUs, PAa3BUBAIOT JIOTMYECKYI0 MHTYMIMIO, KPAaTKO U HAIVISIIHO BCKPBIBAIOT MEXAHU3M JIOTUYECKHUX
MOCTPOCHUN U y4aT WX MpUMEHeHUIo. TeM cambiM TeoMeTpus 3aHMMaeT Bedyliee MecTO B (opMHUpOBaHUU
Hay4YHO-TEOPETUYECKOT'O MBIIIUICHHS] IIKOJIbHUKOB.

PackpeiBasi BHYTPEHHIOIO TapMOHHUIO MaTeMaTWKH, (OpMUPYs TIOHMMAaHHE KpPacoOThl M H3SIIECTBA
MaTEeMAaTHUYECKUX PACCYXACHUM, CIIOCOOCTBYS BOCHPUATHUIO TE€OMETPUYECKUX (OpPM, YCBOEHUIO TMOHSATHUS



CUMMETpPUHU, FEOMETPHSI BHOCUT 3HAYUTENIbHBIN BKJIAJ B 3CTETUUECKOE BOCIUTaHUE ydamuxcs. E€ nsyuenue
pa3BUBaeT BOOOpaXEHUE IIKOJIBHUKOB, CYHIECTBEHHO O00Oramaer M pa3BUBAaeT HMX IPOCTPAHCTBEHHBIE
IIPEJICTaBICHMUS.

OO6pa3oBaHre B COBPEMEHHBIX YCIOBHUSAX MPU3BAHO 00eCIeUnTh (DYHKIIMOHAIBHYIO TPAMOTHOCTh U COLTUANIBHYIO
aJanTanuio O0yYaloImMXcs Ha OCHOBE NPUOOpETEeHUS MMH KOMIIETEHTHOCTHOTO OmbITa B cepe ydeHwus,
NIO3HAHUS, MPO(EeCCHOHAIBHO-TPYLOBOIO BbIOOpA, JUYHOCTHOTO PAa3BUTHS, LEHHOCTHBIX OPHUEHTAllMU |
CMBICJIOTBOPUYECTBA. DTO NPEAONPEeIseT HaPaBIEHHOCTD 1ieJieil 00yueHust Ha pOpMHUPOBaHUE KOMIIETEHTHOMN
JUYHOCTH, CHMOCOOHOW K XKU3HENEATEILHOCTH M CaMOOIPENIEICHUI0 B MH(POPMALMOHHOM OOIIeCTBE, SICHO
NPECTABISIONIEH CBOM IOTCHIMAIBHBIE BO3MOXKHOCTH, PECYpPChl M CIOCOOBI pEalM3aluy BBIOPAHHOTO
JKU3HEHHOTO ITyTH.

Iesin 00y4eHUsA reOMETPUM:

* OBJAJEHHE CHCTEMOW TEeOMETPUYECKMX 3HAHMW M yMEHUH, HEOOXOIUMBIX JUIi  TNPUMEHEHHsS B
IIPAKTUYECKOH 1€ATEIIbHOCTH, U3YUYEHHS] CMEXXHbIX AUCLUUILINH, IPOAOIKEHUs 00pa30BaHus;

* MHTEJUICKTYaJIbHOE€ pa3BUTHE, (HOPMUPOBAHHE KauyeCTB JIMYHOCTH, HEOOXOAMMBIX 4YEJOBEKY JUIs
MIOJTHOLIEHHOH JKU3HU B COBPEMEHHOM OOIIECTBE: ICHOCTh M TOYHOCTh MBICIIH, KDUTUYHOCTH MBIIUICHUS
U UHTYULUHU, JIOTMYECKOE MBIIUIEHUE, 3JIEMEHTbl aITOPUTMUYECKOW KYJIbTYphl, IPOCTPAHCTBEHHBIX
IIPEJCTAaBICHUN, CIIOCOOHOCTD K ITPEOI0JIEHUIO TPYHOCTEIH;

* (QopmupoBaHue NpeAcTaBICHUN 00 HIEsIX U METOJaX MaTEeMaTHUKU KaK YHUBEPCAIBHOTO sI3bIKa HAYKU U
TEXHHUKH; CPEJCTBA MOJEJINPOBAHUS SIBIICHUH U MPOLIECCOB;

*  BOCHHUTAHUE KYJIbTYpbl JUYHOCTH, OTHOILIEHHS K MATEMATUKE KaK K 4aCTH 00I1eYeI0OBeUECKON KYIbTYpBI,
MIOHMMAaHMsI 3HAYMMOCTH MaT€MaTUKM JUIsl Hay4yHO-TEXHHuYecKoro nmporpecca; Ilpenmosnaraercs
pean30BaTh KOMIIETEHTHOCTHBIN, TMYHOCTHO-OPUEHTUPOBAHHBIH, 1€ATEIbHOCTHBIN MTOAX0/IbI, KOTOPBIE
OTIpEAEIIAIOT 3a4a4i O0yUEHUS:

* mpuoOpeTeHHne 3HAHWW U YMEHHA JJIsl UCTIOIh30BaHUS B TIPAKTUUECKOHN JAEATEIBHOCTH U TIOBCEHEBHON
KU3HU;

* OBJaJeHHe cnoco0amMH I03HABaTEIbHOM, HH(GOPMALMOHHO-KOMMYHMKAaTUBHOM U  peiIeKCUBHOM
JESTEIBHOCTH

*  OCBOEHHE MM03HABaTeIbHON, MH)OPMAIIMOHHON, KOMMYHUKAaTUBHOM, pe(IeKCUBHOW KOMIETEHIUSIMU;

* OCBOCHHE OOIIEeKYTBbTYPHOH, MPaKTUYECKOU MaTeMaTU4YECKOM, COLMAITBHO-JIMYHOCTHOU
KOMIIETEHIUSIMU, YTO IIPEAIIOJIATAET:

- 00wexy1bmypHyio komnemenmuocms (OpMHUPOBAHUE MPEICTABICHUIN 00 UAEIX U METOAAX
MaTEMaTHKH, O MaTEMATUKE KaK YHUBEPCAILHOM SI3bIKE HAyKH, CPEICTBE MOJICIMPOBAHNUS SIBJICHUI U
MpoLeccoB; GOPMUPOBAHUE TTOHUMAHUS, YTO FT€OMETPHUUECKHE (DOPMBI SBIISIIOTCS M1€aTU3UPOBAHHBIMU
o0Opa3zamu peagbHbIX 0OBEKTOB);

- NPAKMU4ecKyro Mamemamuieckyro KomnemeHmnocms (OBIAIEHUE SI3bIKOM T'€OMETPUH B YCTHOH U
MUCbMEHHON (hopMe, TeOMETPUUYECKUMU 3HAaHUSAMU U YMEHUSMHU, HEOOXOAUMBIMU JJIs1 U3Y4EHUs
IIKOJIBHBIX €CTECTBEHHO-HAYYHBIX JTUCHIUIUINH; OBJIA€HUS IPAKTUYECKUMHU HaBbIKAMH UCIIOJIb30BAHUS
reOMETPHUECKUX HHCTPYMEHTOB JJIsl H300paXkeHHs GUryp, HaxoxAeHUs UX pa3MepoB);

- COYUAaNbHO-TUYHOCMHYIO KOMNnemenmHuocms (pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, aITOPUTMHYECKON
KYJIBTYpPBI, IPOCTPAHCTBEHHOT'O BOOOPaKEHHSI, UHTYHIIUU, KOTOPbIe HEOOXOIUMBI JJIs1 TPOIOTKEHUS
00pa3oBaHMs U JJIsi CAMOCTOSITETILHOMN JI€ATEIbHOCTH; (POPMHUPOBAHUE YMEHUS TPOBOIUTD
apryMEeHTallMI0 CBOET0 BHIOOpA WIIM X0/1a PEHICHUs 3a/1a4l; BOCIIUTaHNUE CPEJCTBAMH MaTEMaTUKU
KYJIbTYpPbI JINYHOCTH Yepe3 3HAKOMCTBO C UCTOPUEH T€OMETPUH, IBOJIOLUEN T€OMETPUUECKUX UIeH).

Paszpgea II. Ilnanupyembie pe3yibTaThl ocBoeHus Kypca ['eomerpus 7-9 kinace O0yuarommuecst

HAy4yaTcs:
i pa3indaTtb BUJAbI YETHIPECXYTI'OJIbHUKOB, IPUMCHATH UX IIPU3HAKU U CBOIICTBa B pE€IICHUHN NPOCTHIX 3aaa4.
i IMMOJIB30BATHCH A3BIKOM I'€COMCTPHUHU IJIA OIMMCAHWA IMPEAMCETOB OKPYXKAIOIICTO MUpa,



BBIYUCIIATH 3HAYECHUS TUIOIIAZCH OCHOBHBIX T€OMETPHUECKUX (PUTYp U GUTyp, COCTaBICHHBIX M3 HUX; O
MPUMEHSTHh (POPMYIIBI BBIUKCICHHS TreoMeTpruueckux (uryp, reopemy Ilucdaropa npu pemenuu

3az1ad.

BBIIIOJIHSTh YEPTEXKH 110 YCIOBHIO 33]1a4.

MPUMEHSITH MOJJ00UE TPEYTrOJIbHUKOB MPU PEIICHUU HECIOKHBIX 3a]1a4, [T0JIb30BAThCSA SI3bIKOM T'€OMETPUH

JUTSL ONIMCAHUS MIPEIMETOB OKPY>KAIOIIIEr0 MHUPA, Paclio3HaBaTh FreOMETpUUECKUEe (PUTYpBI, pa3aIndaTh UX

B3alMHOE PACII0JIOKEHHUE.

n300paxarh reoMeTpruueckue (GUrypsbl, BBIMOIHITH YEPTEKH 10 YCIOBHIO 3a/au.

IPUMEHSTH [IPU3HAKU [10J100US TPEYTOJIbHUKOB /ISl PELIEHMSI IPAKTUYECKUX 3a/1a4.

HAXOJUTh CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC OCTPOIro YIJla IPSIMOYTOJIbHOIO TPEYroJIbHUKA.

BBIYHCIIATh 3HAYEHUSI TEOMETPUUYECKUX BEJTUYMH.

UCTIOJIb30BaTh CBOMCTBA OMCCEKTPHCHI YIila U CEPEANHHOTO NEPIICHANKYIISPA K OTPE3KY.

pacro3HaBaTh reoMeTpuyeckue (pUrypsl, pa3inyaTb UX B3aMMHOE pacrnojoxkeHue. Pemars 3amaun Ha

IIOCTPOEHUE.

JIMHHOCTHBIE, METAIIPE/IMETHBIE U ITPE/IMETHBIE PE3YJIbTATbI OCBOEHUA
YYEBHOI'O IPE/IMETA
N3ydyenne reomerpuu B 7 -9 Kiaccax IaeT BO3MOMKHOCTb JOCTHUYb PE3YJIbTaTOB Pa3BUTHs B JINYHOCTHOM,

MCTAIIPCIAMCTHOM U IPEAMETHOM HAIIPpaBJICHUH.

1. B HanpaBieHUU JTUIHOCTHOTO PA3BUTHUS Y
yuawuxcsi 6yoym cghopmuposanbi:

OTBETCTBEHHOE OTHOIICHHUE K YUCHHIO;

TOTOBHOCTB M CITOCOOHOCTBH O0YYAIOLINXCS K CAMOPAa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHBAIHH
K 00Y4EHHUIO U MTO3HAHUIO;

yYMEHHE SICHO, TOYHO, TPaMOTHO U3JIaraTh CBOM MBICIIM B YCTHOM M MUCbMEHHOW PEeYH, TOHUMAaTh CMBICIT
MIOCTaBJIEHHOMW 3aJ]auyl, BEICTPaUBATh apr'yMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEDHI;
HayaJlbHbIe HAaBBIKM AJAINTAIlMM B JMHAMUYHO U3MEHSIOIIEMCS] MUPE;

¢dopmMHpoBaHHE CHOCOOHOCTH K AMOIMOHAIBHOMY BOCHPUATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad,
pELLIECHHH, pACCYKICHHUI;

yYMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3yNbTaT YIeOHOH MaTeMaTHYeCKOW JEATEIbHOCTH; ¥ YYaAUUXCSL
Mozym Obimb CHOPMUPOBAHDL:

NepBOHAYaJIbHbIE TIPEACTABICHUS O MaTEMaTHUECKOM Hayke Kak cepe 4eI0BEUEeCKOM e TeIbHOCTH, 00
sTanax e€ pa3BUTHS, O €€ 3HAUUMOCTH JIJISl Pa3BUTHSI IMBUITH3AIINH;

KOMMYHHKATHBHAs KOMIIETEHTHOCTh B OOIIEHWH H COTPYAHHYECTBE CO CBEPCTHHKAMH B
o0pa3oBaTeNbHON, yueOHO-UCCIIe10BaTeIbCKON, TBOPUECKON U IPYTUX BUJIAX ACATEIbHOCTH;
KPUTUYHOCTb MBIIIJICHNS], YMEHUE PACIO3HABATh JOIMUYECKH HEKOPPEKTHBIE BbICKAa3bIBaHUS, OTJINYATh
TUIIOTE3Y OT (paKTa;

KPEaTHBHOCTh MBIIUICHUS, HHUIINATHBEI, HAXOYMBOCTH, aKTUBHOCTH TIPY PEIICHUU apru(METHIECKUX
3amad.

1.B MCTAIIPEAMCTHOM HAIIPABJIICHUU yHaujuecs

Haysvamcs.

(bopMyIHpOBaTh U yAEPKUBATh YUEOHYIO 3a7a4y;

BbIOMpATh IEHCTBUS B COOTBETCTBUH C ITOCTABIEHHOM 3a/1a4eil U yCIOBUSMU €€ pealln3allly;
MJIAHUPOBATh TYTH JOCTHIKEHUS IIeJIeld, OCO3HAHHO BBIOMpaTh HamoOoiee A(DPEKTUBHBIE CIOCOOBI
peleHns yueOHbIX U M03HaBaTeIbHbIX 3aj1ay;

MpeBUJIETh YPOBEHb YCBOCHHUS 3HAHUMN, €r0 BPEMEHHBIX XapaKTePUCTHK;



COCTaBJIATH IUIAH M IIOCIIEA0BATEIIFHOCTD JICHCTBUI;

OCYH_IGCTBJISITB KOHTpOHL 10 06pa3uy 1 BHOCUTH HCO6XOIII/IMI>IG KOppeKTI/IBbI;

AJICKBATHO OLICHUBATH HpaBI/IJIBHOCTB 501051 OLLII/IGO‘-IHOCTL BBIITOJTHCHUA y‘-IGGHOI‘/JI 3aJa4u, eé O6’beKTI/IBHy}O
TPYIHOCTh U COOCTBEHHBIC BOBMOYKHOCTH €€ pelIeHNs;

CaMOCTOSTCIIBHO BBIACIATH U q)OpMyHI/IpOBaTB HOSH&B&TCHBH}/}O Ocib,

HCITOJIB30BaTh 00IIHE MPUEMBI PEIICHUS 3a]1a4;

MIPUMEHSTD MPABUJIA U TIOJIb30BATHCS HHCTPYKIIUSAMU U OCBOCHHBIMH 3aKOHOMEPHOCTSIMH;

CO3/71aBaTh, MPUMEHSTh U MPEOoOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEIICTBA, MOJICIN U CXEMBI IS
pelIeHus 3a/1a4;

CaMOCTOATCIIBHO CTaBUTh LCJIH, BBI6I/IpaTB n co3JgaBaTb aJII‘OpI/ITMBI JJIA pemeHI/m y’-I€6HBIX
MaTeMaTUYECKHUX MPoOIeM;

MMOHUMATh CYIIHOCTh QJITOPUTMHYECKUX TMPEANHCAHUN M YMETh JICMCTBOBaTh B COOTBETCTBHH C
HpellJIO)KeHHBIM aJIFOpI/ITMOM;

IIOHHUMATh U HUCIIOJIb30BaATh MATEMATUUYCCKUEC CpeI[CTBa HarJisiIHOCTHU (pI/ICYHKI/I, qepTencH, CXEMBI U I[p)
JUTSL UJUTFOCTPAIIH, UHTEPIIPETAIINH, apTyMEHTALIUN;

apryMEeHTHUPOBATh CBOIO MO3UIIUIO U KOOPIMHUPOBATH €€ C MO3ULIUAMU MaPTHEPOB B COTPYAHUUECTBE MIPH
BBIPA0OTKE OOIIEro PemeHUs] B COBMECTHOM JICATEIIHHOCTH.

yuawuecs noaydant 603MOANCHOCNTb HAYUUMbCAL:

OIIpeNeNATh M0CIEeI0BATEIbHOCTh IPOMEXYTOUHBIX LIeJIel U COOTBETCTBYIOLIUX UM JAEHCTBHH ¢ yuéToM

KOHEYHOI'O Pe3yJIbTaTa;

IPEBUIETh BO3MOKHOCTH MOJIY4YE€HUSI KOHKPETHOI'O pe3yJibTaTa Ipy PELIeHNH 3a/1a4;

yCTaHaBJIMBATh MPUYMHHO-CJIEICTBEHHbIE CBSI3U; CTPOUThH JIOTHUECKUE PACCYXIAECHUS, YMO3AKIIOUEHUS

(MHIyKTUBHBIE, 1€TyKTUBHBIEC U 11O aHAJIOTMH) U BBIBOJIBL;

BUJIETh MAaTEMaTHUECKYIO 3a/1auy B JPYTUX TUCLUIUIMHAX, B OKPYXKAIOIIEH JKU3HU;

BBIJIBUTATh TUIOTE3bl NMPH PEUICHUH YYEOHBIX 33/7a4 U MOHMMATh HEOOXOIUMOCTh WX TPOBEpKH; O
BBIOMpATh HanOoJIee palMoHaNbHbIE U 2P PEKTHBHBIE CIIOCOOBI PEIICHHS 3a1a4.

1. B npeameTHOM HampaBiIeHUU yuauyuecs

Hayvamcs.:

paboTaTh C T€OMETPUYECKHM TEKCTOM (CTPYKTYpPHpOBaHUE, U3BJI€UEHHE HE0OX0oauMol nHpopmanun),
TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIH B YCTHOM M MMCbMEHHON peud, MIPUMEHss MaTeMaTUYeCKYIO
TEPMUHOJIOTHIO W CHMBOJIMKY, MCIIOJIb30BaTh pPAa3JIMYHbIE S3bIKM MaTEMaTHUKU (CIOBECHBIH,
CHUMBOJIMUYECKHH, rpaduueckuii), 000CHOBBIBATh CYKIECHHUS, TPOBOAUTH KIaCCUPUKAIHIO;

BJIaJIeTh 0a30BBIM TNOHATHHHBIM ammapaToM: MMETh IPEJICTAaBICHHE O YHCie, IpoOu, 00 OCHOBHBIX
TreOMETPUYECKUX 00BEKTax (TOUKa, MpsMasi, JIOMaHasi, yroj, MHOTOYTOJIbHUK, KPYT, OKPYXHOCTB );
U3MEPATH JUTMHBI OTPE3KOB, BETUYNHBI YTIIOB;

BJIaJIETh HAaBBIKAMU YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BHIYUCICHUH;

MI0JIb30BATHCSl M3YYSCHHBIMH T€OMETPHIECKUMHU (POPMYIIaMHu;

MOJIb30BaThCs  MPEIMETHBIM yKa3aTelleM »JHIMKIONEAUA U CHOPAaBOYHUKOB IS HAXOXKICHHUS
uHpOpMaINH;

yuawuecs nouaydant 603MONCHOCNTb HAYUYUMbCA:

BBIMOJIHATh ~ apu(METHYECKHe MpeoOpa3oBaHMs BBIPAKEHUH, NPUMEHATh MX IS PELICHUs
reOMEeTPUYECKUX 3a/1a4 U 3a/1a4, BO3HUKAIOIINX B CMEKHBIX YUEOHBIX MPEIMETaX;

MPUMEHSTh W3Y4YEHHbIE MOHATHUS, PE3YJIbTaThl U METO/bI MIPH PEIICHUU 3a7jad U3 Pa3IUYHbIX Pa3zesioB
Kypca, B TOM YHMCIIe 33/1a4, He CBOSIINXCS K HEMOCPEICTBEHHOMY IPUMEHEHUIO U3BECTHBIX AITOPUTMOB;
CaMOCTOSITENIBHO J€ICTBOBAaTh B CUTyallMM HEONPEACIEHHOCTU NPU PEHIEHUHM aKTyaJbHBIX JUISI HUX
npobiieM, a TakXe CaMOCTOATEIbHO WHTEPIPETHUPOBATh pPE3YyIbTaThl pEIIEHUs 3aJad C Y4EeTOM
OTrpaHUYEHUH, CBSI3aHHBIX C pEAJIbHBIMU CBOWCTBAMHU PACCMAaTPUBAEMBIX IIPOLIECCOB U SIBJIICHUI;



* OCHOBHbIM CHOCO6aM NpCACTaBJICHUA U aHAJIM3a CTATUCTUYCCKUX NAHHBIX; pCIIATh 3aJla4r C TIOMOIIbIO
nepedopa BO3MOXKHBIX BAPHAHTOB.

Paszgea III. Cucrema onieHMBaHUsA 10 reoMeTpuu B 7-9 kiaccax. Buabl KOHTpOJIA.

OO0mwmit moaXxo K OLICHKE 3HAHUM M YMEHHH, COCTaBisAoOIUX akagemuyeckuit komnonent AOOIT HOO
(BapuanT 7.1.), mpemaraeT COXpaHUTh B €ro TPaaUIMOHHOM Buje. [Ipu 3ToM, oOyyaromuiics ¢ 3aaepKKoi
ncuxuueckoro pazputus, ocsauBas AOIIIT HOO, uMeet mpaBo Ha MPOXOKIAECHUE TEKYIIEH, MPOMEKYTOUYHON U
roCcy/1apCTBEHHOW UTOrOBOM aTTecTalluu B UHBIX ¢opMax34, 4To MOKET MOoTpedoBaTh BHECEHUSI U3MEHEHUII B
UX TPOIEIYyPy B COOTBETCTBHHM C OCOOBIMH 00Opa3oBaTelbHBIMH MOTpeOHOCTsMU obOydaromuxcs ¢ 3[1P wu
CBSI3aHHBIMU C HUMH OOBEKTHBHBIMH TPYAHOCTAMH. TeKylasi, MpOMEXyTOUHas MU UTOrOBasi aTrTecTalus Ha
CTYIIEHH HAYaJbHOTO OOIIEero oOpa3oBaHMs JIOJKHA MPOBOJUTHCS C YYETOM BO3MOMKHBIX CHEIU(PUICCKIX
TpynHoctelt pedenka ¢ 3I1P, oOyuaromerocs mo Bapuanty 7.1., B OBIaICHHUH MUCHMOM, YTCHUEM HIIH CYCTOM,
YTO HE JOJDKHO SIBIISITRCS OCHOBAaHWUEM JJIi CMEHbl BapuaHTa oOpa3oBaTeNbHO Mporpammbl. BreiBox 00
YCICITHOCTA OBJAJCHUS COJIEp)KaHUEM O00pa3oBaTEbHONW MPOTpaMMbl JOJIKEH JENaThCsS Ha OCHOBAHHH
MOJIOKUTEIBHON MHAUBUTYaTbHOM TUHAMUKN).

Ouyenka nuCbMeHHbIX KOHMPOILHBIX padom odyuarouwuxca no 2eomempuu. OTBET
OLICHUBAETCS OTMETKOMU «5», E€CIIU:
* paboTa BBIINOJIHEHA MOJHOCTHIO;
* B JIOTHYECKHUX PACCYXKIACHUSIX U OOOCHOBAHHUH PEIICHUS HET TPOOEIOB U OIIHOOK;
* B pENICHUHU HET MAaTeMaTHYEeCKUX OMMUOOK (BO3MOXKHA OJTHA HETOYHOCTb, OIIMCKA, KOTOPAasi HE SBJISICTCS
CJICJICTBUEM HE3HAHUS WIIM HETIOHUMaHUs y4eOHOTO MaTepuana).
OtMmeTKa «4» CTaBUTCS B CIEAYIOIUX CIIyqasix:
* paboTa BBIMOJIHEHA IMOJHOCTHIO, HO OOOCHOBAaHMS IIATOB PEIICHUS] HEJOCTATOUYHBI (€CId yMEHHE
000CHOBBIBATh PACCYKIEHUS HE SIBISUIOCH CIIEUATBHBIM O0BEKTOM IIPOBEPKHU);
* JIONYIICHBI OJIHA OMIMOKA WJIM €CTh JBa — TPU HEIOYETAa B BBIKJIAJIKaX, PUCYHKAX, YEPTEKAX WU
rpadukax (€ciu 3TH BUIBI pa0OT HE SBISUIUCH CIIEHUAITBHBIM 00BEKTOM IPOBEPKH ).
OtMeTKa «3)» CTaBUTCS, ECIIH:
* JIOmNyIIeHo 0oJyiee OHOM OmMUOKHK Wi OoJee ABYX — TPEX HEJAOYETOB B BBIKJIAJIKAX, YEPTEIKAX WITH
rpadukax, Ho oOydaromuiics o61amaeT 00s3aTeIbHBIMA YMEHHUSIMH IO TIPOBEPSIEMOil TeMe.
OTMeTKa «2)» CTaBUTCS, ECIU:
*  JIONYIICHBI CYIIECTBEHHBIE ONTMOKH, TTOKA3aBIINE, YTO O0yUYarOIIMICS He 001a1aeT 00s- 3aTeTbHBIMU
YMEHUSIMHU 110 JaHHOM TeM€ B MOJIHOU Mepe.
YuuTenb MOKET NOBBICUTh OTMETKY 33 OPUTMHAIIbHBIN OTBET Ha BONPOC UJIM OPUTMHAIBHOE PELLICHUE 3a1a4H,
KOTOpBIE CBUAETEIHCTBYIOT O BBICOKOM MaT€MaTHYECKOM pa3BUTHH OOydarolerocs; 3a pemieHue Ooinee
CJIOKHOM 3a/lauv WM OTBET Ha 0o0Jiee CIOKHBIA BOMPOC, MPEITIOKEHHBIE 00yYaIomeMycsl JTOTIOTHUTEIHLHO
MOCTIE BBIMOJIHEHUS UM KaKUX-JIU0O IPYTUX 3aJaHHH.
Ouyenka ycmHulx omeemos 00y4aiouuxca no 2eomempuu.
OTBeT OIIeHUBAETCS OTMETKOU «5», €CIIN YUCHUK:
* TOJIHO PACKPBLUI COJIepKaHre MaTepuaia B 00beMe, MPeayCMOTPEHHOM MPOTrpaMMOi U Y4eOHUKOM;
*  U3JIOXWI Marepuaid TPaMOTHBIM S3BIKOM, TOYHO HCIIONB3YS MaTEMaTUYECKYI0 TEPMHHOJOTHUIO H
CHUMBOJIUKY, B ONPEJIECICHHOM JIOTMUECKOU MOCIe10BATEIbHOCTH;
*  TIPABWIHHO BBIMOJIHWI PUCYHKH, YEPTEKH, TpadUKH, COMMYTCTBYIONIHUE OTBETY;
*  TOKa3aJl YMEHHUE WIUIIOCTPUPOBATh TEOPHUI0 KOHKPETHBIMU NpPUMEpPaMH, MPUMEHSITh €€ B HOBOM
CUTYAIMH TIPH BBIMTOTHEHUH TIPAKTHICCKOTO 33/IaHNS,
*  TIPOJEMOHCTPHPOBAJ 3HAHHE TEOPUU PaHEe U3yUYEHHBIX COIYTCTBYIOMIUX TeM, C(HOPMUPOBAHHOCTH U
YCTOMYMBOCTh HCIIOJIB3YEMBIX TMPH OTBETE YMEHWW W HABBIKOB; OTBEUYAJ CaMOCTOSTEIHHO, 0€3
HaBOSIIIIUX BOIIPOCOB YUUTEIS;



*  BO3MOXHBI OJIHa — JIB€ HETOYHOCTHU MPHU OCBEILEHHUE BTOPOCTENEHHBIX BOIPOCOB MM B BBIKJIAJKAaX,

KOTOpBIE YUEHUK JIETKO UCIPABUJI TIOCIIE 3aMEYaHUs YUUTEIS.
OTBeT OLIEHUBAETCSI OTMETKOM «4», eClu:

*  YJOBJIETBOPSET B OCHOBHOM TPEOOBAaHUAM Ha OLEHKY «5», HO IIPU 3TOM UMEET OAMH U3 HEJJOCTATKOB!
B U3JI0KEHHUH JIOMYLICHBI HeOOJIbIIINE MTPOOEIIbl, He HCKAa3UBILIEE MATEMAaTHUECKOE COJIEP)KAaHUE OTBETA;
JIOTIYILIEHbI OJIUH — JBa HEI04YETa IPU OCBELIEHUU OCHOBHOI'O COJIEp)KaHUs OTBETA, MUCIPABICHHbBIC
10CJI€ 3aMEYaHUs YUUTENS;

*  JOmyLIeHbl omMOKa WK 0osee IByX HEJOYETOB IPU OCBEIICHUH BTOPOCTEIICHHBIX BO- MPOCOB HJIU B
BBIKJIQJIKaX, JIETKO MCIIPABJICHHBIE MTOCIIE 3aMEYaHUs YUUTEIs.

OtmeTka «3» CTaBUTCS B CIEAYIOIINX CIydasK:

* HEMOJIHO PACKPBITO COJEp)KaHWE MaTepuaina (coiepaHue H3I0XKEeHO (parMeHTapHO, HEe Bcerja
MOCJIe0BATENbHO), HO TOKa3aHO o0Ilee MOHMMaHUE BOMpPOCAa U MPOJEMOHCTPUPOBAHBI YMEHHS,
JOCTaTOYHBbIE [UJIsi YCBOEHHUS IporpaMMHOro warepuana (ompexaeneHsl «TpebGoBaHusMu K
MaTeMaTHYeCKOM MOJArOTOBKE YUaIllUXCs» B HACTOSIIEH IporpaMMe o MaTeMaTHKe);

* MMEJUCh 3aTPYAHEHUS WIH JOIYIIEHbl OMNOKKA B ONpPEAEICHUN MaTeMaTH4YEeCKONH TEPMUHOJIOTHH,
YepTeKax, BHIKIIATKAX, UCIPABICHHBIE MTOCIIE HECKOJIBKIX HABOJASAIIUX BOIIPOCOB YUH TEJIS;

*  YYEHHUK HE CIPABHICS C MPUMEHEHHUEM TEOPUU B HOBOM CHUTYallUU MPHU BBHITOJIHEHUHU MPAKTHYECKOTO
3aJJaHusl, HO BBITTOJIHUII 33JJaHUsI 0053aTEIILHOTO YPOBHS CIIO)KHOCTH IO JAHHOM TEME;

* [pU JOCTATOYHOM 3HAHUU TEOPETUUYECKOTO MaTepHasa BhIsiBIeHa HeAOCTaTOYHAas C(hOPMUPOBAHHOCTh
OCHOBHBIX YMEHUI U HaBBIKOB.

OtMeTKa «2» CTaBUTCS B CICAYIOIIUX CIIydasK:

* HE PacKpbITO OCHOBHOE COJEpKaHUE Y4eOHOT0 MaTepuaa;

* 00HapyXEHO HE3HAHHE YYCHUKOM OOJIBIICH WIH HanOoJee BAKHOM YacTH YIeOHOTO MaTepuaa;

*  JIOMYIICHBI OLIMOKYU B ONPE/IeJICHUH MOHSATHI, IPH UCIIOJIb30BAHUN MAaTEMaTHUYECKON TEPMUHOIIOTHH,
B PUCYHKaX, yepTexax Wiu rpadukax, B BBIKJIAIKaX, KOTOPbIE HE HCIIPABJICHBI MOCIE HECKOJIbKUX
HABOJALIUX BOIIPOCOB YUUTEIIS.

Oobwan knaccugpuxkayus outuooK.
[Tpu ouieHKe 3HAHWM, YMEHUI U HABBIKOB YYalllUXCsl CIEyeT YYUTHIBATh BCE OMIMOKHU (TpyOble U HErpyOble) U
HE0YETHI.
['pyObiMHM cumTaroTCsi OIIMOKW: HE3HAHUE OIPENEICHUsS] OCHOBHBIX IOHSTHM, 3aKOHOB, MpPaBUJI, OCHOBHBIX
MOJIOKEHUN TeOpHuH, He3HaHWe (QopMyl, OOIIETPUHSTHIX CHUMBOJIOB OOO3HAUEHWW BEJIIMYWH, €IUHHI] HX
U3MEpEeHUs; HE3HAaHNEe HAaMMEHOBAHUN €IMHULl U3MEPEHUsI; HEYMEHUE BBIIEIUTh B OTBETE INIABHOE; HEYMEHHE
NPUMEHSTh 3HaHHs, aNTOPUTMBI JJIs pElleHus 3a/lady; HeyMeHHUe JelaTh BBIBOJBI M O0OOIIECHUS;, HEYMEHUE
YUTaTh U CTPOUTH IpadUKu; HEYMEHHE TMOJIb30BATHCS MEPBOMCTOYHUKAMH, YUEOHHMKOM U CIIPAaBOYHUKAMU;
oTepsi KOpPHS WM COXpaHEHHE IIOCTOPOHHErO0 KOpHs; OoTOpachiBaHue Oe3 OOBSCHEHUH OJHOTO W3 HUX;
paBHO3HAYHBIE UM OIIMOKH; BEIUMCIUTEIbHBIC OIIUOKH, €CITH OHU HE SBISIOTCS OMHUCKOI; JOTHYECKHE OIINOKH.
K HerpyObiM ommOkaMm cieayeT OTHECTH: HETOYHOCTb (OPMYIHMPOBOK, ONpeAeieHU, MOHATHH, Teopuil,
BbI3BaHHAsl HETMIOJHOTOM 0XBaTa OCHOBHBIX IPU3HAKOB OIPEEISIEMOI0 OHSTHSI MM 3aMEHON OJJTHOTO - ABYX W3
9TUX TPU3HAKOB BTOPOCTENIEHHBIMH, HETOYHOCTh Tpauka; HEepallMOHAIBHBIA METOJl PEIICHUS 3aJaud WU
HEJ0CTAaTOYHO MPOJyMaHHBIN IJIaH OTBeTa (HapylIeHHE JIOTUKH, MOJMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETIEHHBIMH ); HEpAIlMOHAJIbHBIE METO/bI Pa0OTHI CO CIPAaBOYHON W IPYroM JUTEepaTypoil; HEyMeHUe
pemaTh 3a/1a4uM, BBIIOIHATH 3aJaHusI B 00I1IEeM BUJE.
Henoueramu sSBISIOTCA: HEpallMOHAIbHBIE TPUEMbI BBIYMCICHUNA U MpeoOpa3oBaHMii; HEOPEHKHOE BBIOJIHEHUE
3arnuceil, yepTexeil, cxeM, rpadukos.
Tak kak orieHKa pe3yJbTaToB 0CBOeHUs oOydaronumucs ¢ 311P oOpa3zoBarenbHOM TPOTrpaMMBbl OCYIIECTBIISETCS
B ITOJIHOM co0TBeTcTBUU ¢ TpeboBanusMu @I'OC OO0, anantupoBaHHbIE paboune mporpaMmsl 1t feteit ¢ 311P



cocTaBlieHbl Ha ocHOBe pabounx mporpamm OOIT OOO, HO mpeaycMaTpuBaIOT OIpeeIeHHbIE 0COOEHHOCTH
ajanTanuy y4eOHOro MaTepHana 1o npeaMeTam.

[Ipeobnanatomme ¢Gopmbl ypoka: KOMOMHUPOBAHHBIM YpPOK, YpOK OOBSCHEHHMS HOBOTO MaTepuana, YpOK
NPaKTUKYM, YPOK 3a4€T, YPOK CAMOCTOSITeNIbHON paboThl. B MaHHBIX Kilaccax BEAYHIMMH METOJAMHU OOyYCHHS
NPEeIMETy  SIBIISIOTCS: TOWCKOBBIM, OOBSICHUTEIBHOWIUTIOCTPATUBHBINA, HATJSIAHBINA, MPOOJIEMHBIA U
pEeNnpoayKTUBHBIN, HCIONb3yeTcs (PpOHTaNbHAs, HHAUBUYyallbHas, MapHas padora. Ha ypokax ucnoib3yrorcs
JIEMEHTHI CJENYIOIUX TEXHOJOTHM: BHYTPUKJIACCHOM Iud¢epeHuuannuy, JUYHOCTHO OPUEHTHPOBAHHOE
o0yuenue, KT, 3nopoBbecOeperaromiye TeEXHOJIOIMH, 00ydeHHE B COTPYIHUYECTBE.

Pa3znen IV. Coaep:kanne yueoHoro kypca I'emerpus 7-9 kaacce 7

KJ1ace

I'naBa 1.HauanbHble reomeTpuyeckue cBeaenus (10 yacon)

[Ipocreiimme reomeTpuueckue QUTYpBl: TpsMas, TOYKa, OTPE30K, Jyd, yroia. Ilonarue paBeHCTBa
reomerpuueckux ¢uryp. CpaBHeHHE OTPE3KOB U YIJIoB. M3MepeHue OTpe3KOB, JUIMHA OTpe3ka. M3mepenue
yIJ0B, IrpanycHas mepa yria. CMexHble U BEPTUKAIBHBIE YIUIBI, UX CBOMCTBA. [lepneHauKynspHbIe IpsMBbIE.
Hesb: cucreMaTU3upoBaTh 3HaHUS 00YYAIOIIUXCSA O MPOCTEHIINX T€OMETPUUYECKHX (PUIypax U MX CBOMCTBax;
BBECTU IIOHATHE PaBEHCTBA (UTYP.

B nanHO# TemMe BBOJSTCSI OCHOBHBIE T€OMETPUUYECKHIE TIOHSATHS U CBOWCTBA MPOCTEUIIINX T€OMETPHUECKUX (PUTYD
Ha OCHOBE HAaIJIIHBIX MPEJICTaBICHUH 00yyaromuxcs myreM 0000IIeHNsI OUYEBUIHBIX MIIM U3BECTHBIX U3 Kypca
MateMaTHku [— 6 kiaccoB reomerpuueckux (paktoB. IIoHsATHE akCHOMBI Ha Ha4yaJlbHOM 3Tare OOydeHUs He
BBOJIUTCS,, U CaMHM aKCUOMbI He (OpPMYIMPYIOTCSA B sIBHOM Bujae. HeoOxoaumble MCXOJHBIE IMOJIOKEHUS, Ha
OCHOBE KOTOPBIX M3y4alOTCS CBOMCTBA I'€OMETPUYECKUX (UIYp, IPUBOIATCS B OIHUCATEIBHON Qopme.
[TpuHIMTIaTFHBIM MOMEHTOM JIAHHOM TEMBI SIBIIICTCSI BBEJICHHE TIOHSATHS PABEHCTBA TEOMETPUIECKHUX (PHUTYD
Ha OCHOBE HaIIAJHOIO MOHATUSA HajoxkeHHs. ONpenelleHHOE BHUMAHHUE JIOJDKHO YAENATHCA NPAKTUYECKUM
IPUJIOKEHUSM T€OMETPUYECKUX TTOHSATHI.

I'naBa 2.Tpeyroabuuku (17 yacon)

Tpeyronsuuk. IIpuzHaku paBeHCTBa TpeyroiabHUKOB. [leprnenaukynap k npsiMoi. Meauanbl, OUCCEKTPUCH U
BBICOTHI TPEYTrobHUKA. PaBHOOEIPEHHBIM TPEYyroJbHUK M €ro CBOWCTBA. 3a/layM HA MOCTPOCHUE C MOMOIIbIO
LUPKYJIS U JIMHENKU.

Iesb: BBECTH MOHATHE TEOPEMBI; BhIpaOOTAaTh YMEHME JI0KA3bIBaTh PABEHCTBO TPEYTOJBHUKOB C MOMOILBIO
W3YYEHHBIX NPU3HAKOB; BBECTH HOBBIN KJIACC 3aJa4 — Ha IIOCTPOEHUE C NMOMOUIbIO LIUPKYJIS U JIMHEHKH.
[Ipyu3Haku paBeHCTBAa TPEYrOJIbHUKOB SIBJIAIOTCS OCHOBHBIM pabOYMM ammapatoM BCEro Kypca IreOMeTpuHu.
Jloka3zaTenbcTBO OOJIBIIEH YacTH TEOpEM Kypca M Takke pellleHne MHOTHMX 3aj7jad MPOBOJAUTCS MO CleAyrouei
CXeMe: MOMCK PaBHBIX TPEYroJbHUKOB — OOOCHOBAHHE MX PABEHCTBA C MOMOILBIO KAKOT0-TO NMPU3HAKA —
CJIEJICTBUS, BBITEKAIOIINE U3 PABEHCTBA TPEYTOJIbHUKOB.

[TpuMeHeHrEe NPU3HAKOB PAaBEHCTBA TPEYTOJBHUKOB IPU PEUICHMM 3a7ad JaeT BO3MOXHOCTb IOCTENIEHHO
HaKaIlJIMBaTh OIBIT MPOBEACHUS JI0Ka3aTeIbHBIX paccykaeHuil. Ha HauanbHOM 3Tane u3ydyeHus: U NpUMEHEHUS
IPU3HAKOB PaBEHCTBA TPEYTOJIbHUKOB L[E1€CO00pa3HO UCIOIb30BATh 33/1a4M C TOTOBBIMU YEPTEKAMHU.

I'nasa 3. [Iapassenbnbie npsimble (10 yacoB)

[Tpu3Haky mapayuieNTbHOCTH MPSIMBIX. AKCHOMa HapajuledbHBIX NpsMbIX. CBOWCTBAa MapauIeNbHBIX MPSMBIX.
Ileab: BBECTH OHO M3 BaXXHEUIINX NOHATUHN - MOHATUE NMAPAJUIEIBHBIX MPSMBIX; aTh NIEPBOE MPEACTABICHUE
00 akcHoMax M akCHOMAaTUYECKOM METO/I€ B TEOMETPHH; BBECTH aKCHOMY IMapalljIeNIbHbIX MPSMBIX.

[Tpu3Haky 1 cBOMCTBA MapauIeNbHbIX MPSMBIX, CBA3aHHbBIE C YIIIaMH, 00pa30BaHHBIMU MPH NEPECEUSHUH JIBYX
OpSIMBIX CEKyIleH (HAKpeCT JIeKallUMH, OJHOCTOPOHHHUMHM, COOTBETCTBEHHBIMH), IIUPOKO HCIOJIB3YIOTCS B
JAJbHENIIEM MTPU U3YUYEHUHU YEThIPEXYTOJIbHUKOB, MOJOOHBIX TPEYrOJIbHUKOB, IPU PELICHUH 3a]a4, a TaKXKe B
Kypce crepeomerpuu. I'1aBa 4. CoOTHOLIEHUS MeKIYy CTOPOHAMU H YIJIaMu TpeyrojbHuka (15 yacos)



Cymma yrioB TpeyroibHUKAa.COOTHOLIEHHE MEXAYy CTOPOHAMHUM YIJIaMU TpeyrojibHuKa. HepaBeHcTBO

TpeyroiabHUKa. IIpsAMOyroybHbIE TPEYTrOJBHUKH, HX CBOMCTBA U NPU3HAKKU PAaBEHCTBA. PaccTosiHME OT TOYKHU A0

npsiMoi. PaccTosiHne Mexly napajiiesIbHbIMU NPsIMbIMU. [locTpoeHre TpeyroabHUKa IO TPEM JIIEMEHTAM.

Ieab: paccMOTPETh HOBBIE HHTEPECHBIE U BaXKHBIE CBOMCTBA TPEYTOJIbHUKOB.

B nmaHHOM TeMe [OKa3bIBaeTCsl OJHA W3 BAXKHEHIIMX TEOPEM IEOMETPUM — TeopeMa O CyMME YIJIOB

TpeyroipHuka. OHa 103BOJSET JaTh KJIACCU(UKALMIO TPEYroJdbHUKOB 10 YriaaM (OCTPOYTOJIbHBIH,

IPSAMOYTOJIbHBIM, TYHNOYIOJIbHBINM), a TakXKe YCTaHOBUTb HEKOTOpblE CBOIICTBAa M TNPU3HAKU DPABEHCTBA

IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

[TonsTHE paccTOsTHUS MEXAY MapajlyiebHBIMU MPSMBIMU BBOAMTCS Ha OCHOBE J0KAa3aHHOM IPEIBapUTENIBHO

TEOPEMBI O TOM, YTO BCE TOUKHU KaKJOU U3 IBYX IIapaJuIECIbHBIX IIPSMBIX PABHOYAAJIEHBI OT APYTrOU NPSIMON. DTO

IIOHATUE UT'PAET BAKHYIO POJIb, U YACTHOCTH UCIIONIB3YETCS B 33/1a4ax Ha IIOCTPOCHHUE.

[Ipu pemennu 3a1a4 Ha OCTPOCHUE B 7 KJIACCE CIEAYET OTPAHUYUTHCS TOJBKO BBIIOJIHEHUEM U ONMCAHUEM

NOCTPOCHHUS UCKOMOW (DUTYpbl. B OTHENBHBIX CllydasiX MOKHO NMPOBECTH YCTHO aHAIN3 M JIOKA3aTeIbCTBO, a

AJIEMEHTBI UCCIEA0BAHMS JOJKHBI IPUCYTCTBOBATH JIMILB TOI' /1A, KOI/IA 3TO OTOBOPEHO YCIOBUEM 3a/1a4U.

IHoBTOpenue. Pemenne 3axay. (16 yacos)

Heas: [loBropenue, 00001IeHNE U cCTeMaTU3alys 3HaHUI, YMEHUI U HaBBIKOB 33 Kypc FeOMeTpuH 7 Kilacca.
TpeGoBaHus K yPOBHIO OATOTOBKH 00y4alomuxcs B 7 Kjacce

B xoze npenogaBanus reomeTpun B 7 Kilacce, padoTsl HaJ (pOopMUpOBaHUEM y 00YUArOIINXCS TIEPEUHCICHHBIX B

nporpaMMe 3HAaHMM W yMEHHMH cieayeT oOpamars BHUMAaHHE Ha TO, 4YTOOBI OHH  OBJIAJCBAIH

OBJIQ/ICBAIMYMEHUSAMH  001Iey4eOHOr0 XapakTepa, pa3HOOOpa3HbIMH  CHOCOOAMH  [1eSITeJbHOCTH,

IpUOOpPETAIH OIIBIT:

-IJIAHUPOBAHUS U OCYLIECTBJIEHMSI ~QJITOPUTMUYECKOW  JI€ATENbHOCTH, BBINOJHEHUS] 3aJaHHBIX U

KOHCTPYMPOBaHUS HOBBIX aJITOPUTMOB;

-peleHust pa3sHOOOpa3HbIX KJIACCOB 3ajjau M3 pasjIMYHbIX Pa3liesioB Kypca, B TOM YHCIE 337a4, TPeOYIOIIMX

MIOWCKA IIYTH U CIIOCOOOB PEIICHHS;

-MCCIIEI0BATENIbCKON 1€ATEIbHOCTH, Pa3BUTHUS UJIEH, IPOBEACHUS IKCIIEPUMEHTOB, 0000ILIEHNS, IOCTAHOBKH U

(GbopMynHpOBaHUs HOBBIX 33/1a4;

-SICHOTO, TOYHOTO, IPAaMOTHOTO M3JIOXKEHHUSI CBOUX MBICIEM B YCTHOM M NMHCBbMEHHOM DPEYH, UCIOIb30BaHUS

Pa3JINYHBIX S3bIKOB MAaTEMAaTHKH (CIOBECHOTO0, CHMBOJHMYECKOro, Tpaduueckoro), cBOOOJHOro mepexoia ¢

OJIHOTO SI3bIKAa Ha IPYrOW JUIsl WILUIFOCTPALIMM, UHTEPIIPETALNH, APTYMEHTAMU U JOKA3aTeIbCTBA; ~-IIPOBEICHHUS

JIOKa3aTeIbHbIX PACCYXIEHUH, apryMEHTAlluH, BbIABUKEHHSI TUIIOTE3 U UX 00OCHOBAHUS;

-IOMCKa, CHCTEMaTHU3allid, aHaliu3a M Kiaccuukauuu HHGOpMAIMK, MCIOIb30BaHUA Pa3HOOOPA3HBIX

UHPOPMALIMOHHBIX ~MCTOYHUKOB, BKJIOYas Y4eOHYH0O U  CHpPAaBOYHYIO JIUTEpPaTypy, COBPEMEHHbIE

UH(POPMALIMOHHBIE TEXHOJIOTHH.

8 kiace

BBoanoe noBTopenue (2 yaca)

Heasn: IloBTOpeHnEe n3ydeHHOro B 7 KI1acce.

I'nmaBa S.Yerbipexyroasuuku (12 yacos)

MHOroyroiapHUK, BEITYKJIBIM MHOTOYTOJIBHUK, YETBIPEXYTOJbHUK. [[apamienorpaMMm, ero CBOMCTBA ¥ MPU3HAKH.

Tpanemus. [IpsismoyronsHHK, poMO, KBajipaT, uX cBorcTBa. OceBas U 1ieHTpasibHas cummeTpud. Lleab: n3yants

HaubOosee BaKHbIE BHJbI YETHIPEXYTOJIBHUKOB — TMapajyielorpaMM, MpsSMOYIOJbHUK, poMO, KBajpar,

Tpamenuio; JaTh MpeacTaBleHHe O Qurypax, oO0JaJaloUMX OCEBOM WM LEHTPAJIbHOH CHUMMETpHUE.

JlokazarenbcTBa OOJBIIMHCTBA TEOPEM TAHHOM TEMbl W pEIIeHHs MHOTHX 3a]ad MPOBOAATCA C TOMOIIbIO

IIPU3HAKOB PaBEHCTBA TPEYTOJIBHUKOB, [TI03TOMY II0JIE3HO UX TOBTOPUTH, B HAYAJIE U3YUEHUS TEMBI.

OceBass M IeHTpalbHAas CHUMMETPUU BBOJATCS HE Kak IpeoOpa3oBaHUE IUIOCKOCTH, a KaK CBOMCTBa

reOMEeTpUUECKUX (PUryp, B 4aCTHOCTH YETHIPEXYTrOJbHUKOB. PaccMOTpeHHe 3THUX MOHATHHM Kak JBUKEHUH

mIockocTu cocroutces B 9 knacce. I'masa 6.1L1omaanb (12 yacos)



[lonsTe momanu MHOroyroibHuka. [lmomaan mnpsAMOYroibHHMKA, MapajuieorpaMMa, TpPEYrolbHHKA,
tparnenuu. Teopema IIudaropa.

Hesab: paciiupuTh U yriIyOUTh MONyYEHHBIE B 5—6 Kilaccax MpesCcTaBlIeHHs 00ydJaromuxcst 00 u3MepeHun u
BBIYUCIICHUH TIJIONIA/ICH; BHIBECTH (POPMYIIBI IJIOUIAICH MPSAMOYTOJIbHUKA, MapajuiesiorpaMMa, TpeyroJibHUKa,
Tparenuu; JoKa3aTh OJHY U3 IJIaBHBIX TeopeM reomeTpun — TeopeMy [lugaropa.

BeiBog dopmys A BBIUMCIIEHUS IUIOINAAEH NMPsMOYrojbHMKA, MapajulesorpaMma, TpeyroJbHUKa, Tpareuu
OCHOBBIBACTCS HA JIBYX OCHOBHBIX CBOWMCTBax IUIOIIAJEH, KOTOPbIE NPUHUMAIOTCA HUCXOIS W3 HarJIAJHBIX
NpeCTaBICHUH, a TaKkke Ha (GOopMyIIe IJIOUIa U KBapara, 000CHOBAHNE KOTOPOH HE SIBISETCS 00s3aTeIbHBIM
JUTST OO yJarOIIMXCS.

HerpaguuuoHHOW A LIKOJBHOTO Kypca SBISETCS TeopeMa 00 OTHOIIEHUH IUIOIIAJeH TpeyrojbHUKOB,
UMEIOIIUX 110 paBHOMY yri1y. OHa 03BOJISET B JajlbHEHIIIEM JIaTh IPOCTOE JOKA3aTeIbCTBO IPU3HAKOB 1101001
TPEYrOJIbHUKOB. B 3TOM COCTOMT OJHO W3 NpeuMyLIeCTB, OOYCIIOBIEHHBIX PAaHHUM BBEIECHUEM IIOHSATHUS
wiomaau. JlokasarensctBo TeopeMbl IIndaropa ocHoBbIBaeTcs Ha CBOMCTBax Iuomaaeid u Qopmynax s
IUIOINAAeH KBaJpaTa U NpsSMOYToJIbHUKA. Jloka3pIBaeTCs Takxke Teopema, ooparnas teopeme [ludaropa.
I'naBa7. [lonoOHbIe TPeyrojibHukM (16 yacos)

[TonoGuble TpeyronbHUkH. I[Ipu3Haku monoOusi TpeyronbHUKOB. llpumeHeHue momoOMst K J10Ka3aTeIbCTBY
TEOpeM M pelieHnto 3a1a4. CHHYC, KOCHHYC U TaHI€HC OCTPOrO yIJla MPpsSMOYrOJbHOro TpeyrojapHuka. Ilenn:
BBECTH IIOHATUE TMOAOOHBIX TPEYrOJIBHUKOB; PAacCMOTPeTh IPHU3HAKU I0J00UsS TPEYroJlbHUKOB M HX
IPUMEHEHHUS; C/eJaTh MEPBbIM 1Iar B OCBOCHUM YYaIllMMMCS TPUTOHOMETPUYECKOrO ammapara reoMEeTpUu.
Omnpenenenne noJoOHBIX TPEYTroJbHUKOB AAE€TCS HE Ha OCHOBE NpeoOpa3oBaHus NMOJ00us, a Yepe3 paBEHCTBO
YIJI0B U MPOIMOPLHUOHATIBHOCTh CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku mnomoOusi TPEyroJbHUKOB JIOKA3bIBAIOTCA C IIOMOIIBIO TEOPEMbl 00 OTHOLICHMHU IUIOIIAfeH
TPEYrOJIbHUKOB, UMEIOIUX 110 PABHOMY YTIIy.

Ha ocHoBe npu3HakoB 1101001 JOKa3bIBa€TCsA TEOPEMA O CPEAHEN JTMHUM TPEYTOJIbHUKA, YTBEPKIACHHUE O TOUKE
IIEpECEYCHNs] MEIuaH TPEYroJbHUKA, a TAKKE JIBa YTBEPXKACHHUS O IPONOPLMOHANBHBIX OTpE3Kax B
OPSMOYTOJIBHOM TpeyroibHUKe. JlaeTcsi mpeAcTaBlIeHUE O METOe MoA00Ms B 3a/adyax Ha rmocrpoeHue. B
3aKJIIOYEHUE TEMbl BBOJASTCS JJIEMEHThl TPUTOHOMETPUM — CHHYC, KOCMHYC M TaHI€HC OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

I'naBa 8. OxpyxkHocTs (14 yacoB)

B3aunmHoe pacnosiokeHue nmpsMONM M OKpYKHOCTH. KacaTenbHas K OKpPYKHOCTH, €€ CBOMCTBO M IpPHU3HAK.
[lenTpanbpHble M BIMCaHHBIE yIiibl. UeThIpe 3aMeuaTesIbHbIE TOUYKM TPEYrojbHUKA. BrmcaHHas m onucaHHas
OKPYKHOCTH.

Heab: pacmvpuTh cBeACHUS 00 OKPYKHOCTH, MOJyYEHHBIE YYalIUMUCS B 7 KJIacce; U3yUYUTh HOBBIE (DAKTHI,
CBSA3aHHBIE C OKPYXHOCTbIO; IIO3HAKOMHUTH OOYyYalOUIMXCSd C YEThIpbMS 3aMeyaTelIbHbIMU TOYKaMH
TPEYTrOJIbHUKA.

B naHHON Teme BBOAMTCA MHOI'O HOBBIX IOHATHI M PAaccCMaTpUBAacTCs MHOTO YTBEP)KIEHUH, CBA3AHHBIX C
OKpPYKHOCTBIO0. JIJI1 UX YCBOEHHS CIEelyeT YAETUTh O0JbIlIOe BHUMAHNE PELICHUIO 3a/1a4.

YTBepKJIeHUSI O TOYKE IepeceyeHus] OHUCCEeKTPUC TPEYrojJbHUKA W TOYKE NEPEecedeHMs] CepeauHHBIX
NEePIEHIUKYISPOB K CTOPOHAM TPEYTrOJIbHHUKA BBIBOJSATCS KaK CIIEACTBUS U3 TEOPEM O CBOMCTBaX OMCCEKTPUCHI
yria 1 CepelMHHOrO NMEpIEHANKYIpa K OTpe3Ky. Teopema 0 TOUKe NepecedeH sl BBICOT TPEYTOIbHUKA (MU UX
MPOJOHKEHUI ) TOKA3bIBAETCSI C MOMOIIBIO YTBEPKJIEHUS O TOUKE [TEPECeUEHUS CepeIMHHBIX MEePIEHANKYIISPOB.
Hapsiny ¢ Teopemamu 00 OKpy>KHOCTSX, BMIUCAHHOM B TPEYTOJIBHUK U ONMUCAHHON OKOJIO HEr0, pACCMaTPUBAIOTCS
CBOMCTBO CTOPOH OIMCAHHOI'O YETHIPEXYIOJbHUKA U CBOWCTBO YIJIOB BIIMCAHHOTO YETBHIPEXYTOJIbHUKA.

I'nasa 10.BekTopsl. (6 4yacoB)

[TonsiTne BekTopa. PaBeHCTBO BEKTOPOB. CJI0KEHHE U BBIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.
[IpuMeHeHre BEKTOPOB MIPU PEILICHUH 3ajay.



Heab:HaydnuTh OOYYAIONINXCS BBIMOJNHATH JEHCTBUS HAJl BEKTOpaMH KaK HANpPaBIEHHBIMH OTPE3KaMHU, UYTO
BaXXHO JUIsl MPUMEHEHUS BEKTOPOB B (PU3MKE; MO3HAKOMUTH C HCIOJIb30BAHUEM BEKTOPOB IPHU PELICHUU
TEOMETPHUECKUX 3a]1ad.

BekTop omnpenensieTcsi Kak HaIPaBJICHHBIN OTPE30K M ICHCTBUS HA/I BEKTOPAMH BBOJATCS TaK, KaK 3TO MPUHSTO
B (u3HKe, T. €. KaK JICUCTBUS C HAMPABICHHBIMU OTpe3kamu. OCHOBHOE BHUMAaHUE JIOJDKHO OBITH YJEICHO
BbIPa0OTKE YMEHHI BHITIOIHATH ONEPAlliU HaJl BEKTOpaMHU (CKJIabIBaTh BEKTOPHI MO IIPABUIaM TPEYTOJbHUKA U
napajuieJiorpaMMa, CTPOUTh BEKTODP, PaBHBIN Pa3HOCTHU JABYX IAHHBIX BEKTOPOB, a TaKXe BEKTOP, PaBHbBIN
MPOU3BEICHUIO JAHHOTO BEKTOPa Ha JaHHOE YHCIIO):

Ha npumepax moka3bpIBaeTcsl, Kak BEKTOPbI MOT'YT IPUMEHATHCS K PEIICHUIO0 TEOMETPUUYECKUX 3a1a4.

9. IloBTOpenue. Pemenne 3agay. (6 yacoB)

Heasn: [ToBTOpenue, 0000IICHIE U CHCTEMAaTH3aIKs 3HAHUH, YMEHUI 1 HABBIKOB 3a Kypc T€OMETPUH 8 KJlacca.
TpeGoBaHus K yPOBHIO OATOTOBKH 00y4aruuxcs B 8 Kiacce

B xoze npenogaBanust reomeTpuu B 8 kiiacce, paboThl Haja GOpMUPOBAHHEM y 00YYaIOIINXCS IEPEUHCTICHHBIX B
nporpaMMe 3HAaHMW W yMEHHHA CIeayeT oOpam@arh BHUMaHUE HA TO, 4YTOOBI OHH  OBJAJIEBaHN
OBJIAJICBATMYMEHUSIMU  OOIEYy4eOHOr0 XapakTepa, pa3HOOOPa3HBIMH CHOCOOAMH  1eSTeJIbHOCTH,
pUOOpPETaIH OIBIT:

IUTAHUPOBAHHUSI M OCYIIECTBIICHUS ~ AITOPUTMUYECKOW  JESATENbHOCTH, BBINOMHEHHUS 3aJaHHBIX U
KOHCTPYUPOBAHHUS HOBBIX aJITOPUTMOB; PEIICHUS pa3HOOOPA3HBIX KJIACCOB 3a/1a4 U3 PA3IMYHbBIX Pa3eiIOB Kypca,
B TOM YHCII€ 33124, TpeOYyIOIUX MOUCKA ITYTH U CLIOCOOOB PELIeHUs;

UCCJIEIOBATENbCKOM NeATeIbHOCTH, Pa3BUTHs UJICH, MPOBEACHUS YKCIIEPUMEHTOB, 00OOIICHHS, IOCTAHOBKH U
(dhopMyIMpPOBaHUS HOBBIX 3a]1a4;

SICHOTO, TOYHOTO, TPAaMOTHOTO H3JIO)KCHUSI CBOMX MBICJICH B YCTHOH M THCHBMCHHOW PEYH, HMCIIOJIb30BAHHS
pPa3JIMYHBIX SA3BIKOB MATEMAaTHUKH (CIOBECHOTO, CUMBOJIMYECKOT0, rpa)uyecKkoro), CBOOOJHOTO Mepexoia C
OJIHOTO sI3bIKa Ha APYro¥ JUIsl WIUTIOCTPAIMK, HHTEPIIPETAIMU, apTYMEHTAIlUU U JOKA3aTelbCTBA; MPOBEICHUS
JOKa3aTEeNbHBIX PACCYKIEHUH, apryMEHTAllud, BBIIBIKEHUS THUINOTE3 U WX OOOCHOBaHHUSA; TIOMCKA,
CUCTEeMaTHU3alllH, aHaTIN3a U Ki1accuGuKanuyu HHPOPMAIIHH, UCTIONb30BaHMSI Pa3HOOOPa3HBIX HH(POPMAIIMOHHBIX
UCTOYHUKOB, BKJIIOYasi y4eOHYIO M CIIPABOYHYIO JIUTEPATYPY, COBpEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH.

9 kjacc

BBoanoe noBTopenue (2 yaca)

I'naa 10.BexTopsi. MeToa koopaunar. (12 yacon)

[Tonsitue BekTopa. PaBeHcTBO BekTOpoB. CroskeHHE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHCIIO.
Paznoxxenue BekTopa Mo ABYM HEKOJUIMHeapHBIM BekTopam. KoopmuuaTel BekTopa. [Ipocreiiinue 3amauu B
KOOpJMHATax. Y paBHEHUS OKPYKHOCTH U TIpsiMOi. [IprMeHeHne BEKTOpOB M KOOPAUHAT MU PELICHUH 3a/1a4.
Heab: HaydyuTh OOYYAIONIUXCS BBIMONHATH JACUCTBUSA HAJ BEKTOPAMHU KaK HANpPaBIEHHBIMH OTpPE3KaMH, 4YTO
Ba)XHO JIJISl IPUMEHEHHUSI BEKTOPOB B (PM3HKE; MO3HAKOMHUTH C UCTIOJIH30BAaHMEM BEKTOPOB U METO/1a KOOPIAUHAT
MIPH PEIICHUN T€OMETPUUIECKUX 3a/1a4.

BekTop omnpenensieTcs Kak HAIIPaBJICHHBIN OTPE30K ¥ ICHCTBUS HAJI BEKTOPAMH BBOJATCS TaK, KaK 3TO MPUHSATO
B (pu3uke, T. €. KaK JNECUCTBHS C HANpaBJICHHBIMH OTpe3kamMu. OCHOBHOE€ BHUMaHHWE JOJKHO OBITH YIEICHO
BBIPA0OTKE YMEHHI BHITIOTHATH ONEPAly Ha/l BEKTOpaMH (CKJIabIBaTh BEKTOPHI MO IIPABHUIIaM TPEYTOJIbHUKA U
napasuiesiorpaMMa, CTPOUTHh BEKTOpP, PaBHBIM Pa3HOCTH JABYX JaHHBIX BEKTOPOB, a TaKXKe BEKTOpP, PaBHBIN
MPOU3BEICHUIO JAHHOTO BEKTOPa Ha JAaHHOE YUCTIO):

Ha npumepax moka3piBacTcs, KaK BEKTOPHI MOTYT INPUMEHATHCS K PEHICHHI0 TEOMETPUYCCKUX 3aJad.
Hemonctpupyercs 3 HEeKTUBHOCT, TpUMEHEHUs (HOpMYN UIsi KOOPAWHAT CEpEAMHBI OTpe3Ka, PAacCTOSHUS
MEXY JABYMs TOYKAMH, YPaBHEHHH OKPYKHOCTH M TPSIMON B KOHKPETHBIX T'€OMETPHYECKUX 3a/adax, TeM
CaMbIM JIaeTCsl MPEJCTaBICHUE 00 U3YYEHUU T€OMETPHUYECKUX (DUTYp C TIOMOIIbI0 MeTO0B anreOpel. ['1aBa
11.CooTHOLICHNS MEKAY CTOPOHAMH U YIVIaMHU TPeyroibHuKa. CKaJsipHOe IPOU3BeAeHHE

BeKTOPOB. (18 yacos)



CuHyc, KOCUHYC U TaHTE€HC yria. Teopembl CHHYCOB U KOCHMHYCOB. Pemienue TpeyroibHUKOB. CKasipHOE
MIPOU3BE/ICHNE BEKTOPOB U €r0 MPUMEHEHNE B TEOMETPUUYECKUX 3a/1auax.

Heab: pa3Buth yMeHHE OOYYAIOIIMXCS NPUMEHATh TPUTOHOMETPUUYECKUN ammapar MpH pelIeHUun
F€OMETPUYECKUX 3a/1a4.

Cunyc um kocmHyc moboro yrima or 0° go 180° BBOATCS C MOMONIBIO €IMHMYHON IOJYOKPY>KHOCTH,
JTOKa3bIBAIOTCSI TEOPEMbl CHHYCOB M KOCHHYCOB U BBIBOJIUTCS elle ojaHa ¢opMylia IUIOMIAd TPEyroJIbHUKU
(MOJI0BHMHA MPOU3BEACHUS IBYX CTOPOH HAa CHHYC yIJia MKy HUMHU). DTOT ammnapaT IPUMEHSETCs K PeHICHUIO
TPEYrOJIbHUKOB.

CkayisipHOE MPOU3BEICHNE BEKTOPOB BBOJIUTCS Kak B (pu3uke (MpOM3BEISHUE JIJIsi BEKTOPOB Ha KOCHHYC YTJia
Mexay HUMH). PaccMaTpuBaroTCsi CBOWCTBA CKaJISPHOTO MPOM3BEIACHHS W €ro MPUMEHEHHE NP PelIeHUU
FEOMETPUUECKUX 3aj1au.

OcHOBHOE BHUMaHUE CIIEyeT YACIUTh BHIPAOOTKE MPOYHBIX HABBIKOB B MPUMEHEHHH TPUTOHOMETPHYECKOTO
amnmapara Npy peluIeHuU reOMETPUYECKUX 3a/1a4.

I'naBa 12. JIliuHa OKPYKHOCTH U ILJIOMIAAb Kpyra. (12 yacoB)

[IpaBunibHBIE MHOTOYTOJIBHUKU. OKPY>KHOCTH, OMKMCAHHASI OKOJIO TPaBUIILHOTO MHOTOYT'OJIbHUKA U BIIMCAHHAs B
Hero. [locTpoenue npaBUiIbHBIX MHOTOYTOJBHUKOB. [{nrHa okpyxHoctH. [Lnomans kpyra.

Hean: pacupuTh 3HaHUE OOYYAIOIIMXCSI O MHOTOYTOJIBHUKAX; pAaCCMOTPETh MOHSTHS JJIMHBI OKPYKHOCTH U
IUIOMIA/IA Kpyra v (pOpMYJIbI I UX BBIYHCICHUSI.

B Hayane Tembl gaercs ompeneneHHe MPaBHIBHOTO MHOTOYTOJIBHMKAa M PaccMaTpUBAIOTCA TEOpPEMBI 00
OKPY’KHOCTSIX, OIIMCAaHHON OKOJIO MPAaBUJIBHOIO MHOT'OYTOJIbHUKA U BIIMCAHHOU B HEro. C MOMOILbIO ONIMCAHHON
OKPYKHOCTHU PEIIAIOTCS 33/1a4d O MOCTPOEHUHU MPABUIBHOIO IIECTUYTOJIbHUKA U MPABUIBHOTO 27yrOJIbHUKA,
€CJIM J1aH NPABUJIbHBIN JI-yTOJIbHUK.

DopMyIIbl, BEIpAXKAIOIINE CTOPOHY MPABHIBHOTO MHOTOYTOJIBHUKA U PAJNyC BIUCAHHON B HETO OKPYKHOCTU
yepe3 pajnyc OMUCAHHOW OKPY:KHOCTH, UCHOJB3YIOTCSl MPU BbIBOJE (GOPMYI AJTUHBI OKPYKHOCTH U TUIOLIAIN
Kpyra. BeiBos onupaercs Ha MHTYUTUBHOE ITPEACTABICHUE O IIPeIeNie: IPU HEOTPAaHUYEHHOM YBEJIIMYEHUU YHCIIa
CTOPOH TMPaBUILHOTO MHOTOYTOJbHHKA, BIIMCAHHOTO B OKPYXKHOCTh, €r0 MEPUMETP CTPEMUTCS K JJIMHE ITOU
OKPY’XKHOCTH, a IJIOLAAb — K IUIOIIaJU Kpyra, OrpaHHYeHHOro okpyxHocteio. I'maBa 13. /IBukenus. (8
4acoB)

OTtoOpakenue miockocT Ha ceOs. [lonarue aBwkenus. OceBas U LEeHTpanbHas cumMMmeTpuu. [lapannensHbii
nepenoc. [ToBopot. HanoxxeHust u 1BHKEHHUSL.

Heab: mo3HaKOMHUTH OOYYAIOIIMXCA C TOHSATHEM JBIJKEHHMS M €r0 CBONCTBaMH, C OCHOBHBIMH BHUIaMHU
JIBM)KEHUI, CO B3aMMOOTHOIIEHUSIMU HAJIOKEHUW U IBUKEHUM.

JIBuKEeHHE TIIOCKOCTH BBOJUTCS KaK OTOOpaKeHHE IJIOCKOCTH Ha ceOsl, COXpaHSIONIEe PACCTOSTHUE MEXITY
ToukaMu. [Ipu paccMOTpeHHH BUIOB JBM)KEHWH OCHOBHOE BHUMAHHE YACISIETCS TTOCTPOCHUIO 00pa30B TOUEK,
MPSIMBIX, OTPE3KOB, TPEYTOJLHUKOB TPHU OCEBOW W IIEHTPATBbHONH CHUMMETPHUSIX, MapajiIeIbHOM TEpeHoce,
noBopote. Ha apdexTHhIX mpuMepax moka3biBaeTCs MPUMEHEHHE ABMKEHUW MPU PEIICHUU T€OMETPUUYECKHUX
3a/1a4.

[TonsiTMe HaMOXKEHHSI OTHOCUTCS B JAHHOM KypCe€ K YMCIy OCHOBHBIX MOHSTHH. JlOKa3bIBA€TCs, YTO TOHSITHS
HAJIOKEHUS W JIBWKCHUS SBISIIOTCS SKBUBAJEHTHBIMU: JIFO00€ HAJIOKEHHUE SBIBIETCS JIBHKECHUEM TUIOCKOCTH U
oOpatHo. M3yueHue noka3arenbcTBa He SBIIIETCS 0043aTeNbHBIM, OJIHAKO CIEYEeT PACCMOTPETh CBA3b MOHATUI
HanoxeHus u aBuxeHus. ['nnasa 14.HavyanbHble cBeleHUs1 M3 cTepeoMeTpuM. (8 4acoB)

[Ipeamer crepeomerpun. I'eomeTpuueckue Tena U NOBEPXHOCTH. MHOTOTpaHHUKU: MPU3Ma, Mapajlieenue],
nupamMua» GopMyIIbl U1 BEIYUCICHUS UX 00beMOB. Tena v MOBepXHOCTH BpAIIEHUS: IIMIMHJP, KOHYC, cdepa,
mrap, GopMyIIbl TSl BRIYUCIEHUS UX TUIOMIAIel TOBEPXHOCTEN 1 0O0bEMOB.

Heab: 1aTh HaUaTBHOE MPECTABICHUE TENAX U MOBEPXHOCTSIX B MMPOCTPAHCTBE; MO3HAKOMUTEH 00YUYAIOIIUXCSI C
OCHOBHBIMH (POPMYJIAMH JIJTsI BBIYUCIICHHS TUIOIIAICH; TTOBEPXHOCTEH M OOBEMOB TEII.



PaccMoTpenue mnpocTeMiInX MHOTIOIPaHHUKOB (TMPU3MBI, MapajuieeNnuIena, NMUpaMuabl), a TakkKe Tel U
MOBEpXHOCTEH BpalieHus (UWIMHIpa, KOHyca, cdepbl, IIapa) MPOBOJUTCS HA OCHOBE HAarJITHBIX
IpeJICTaBICHU, 0€3 MPUBJICUEHUS aKCUOM cTepeoMeTprun. DOopMyIibl U1 BEIUMCICHHUSI 00bEMOB YKa3aHHbBIX Tell
BBIBOZSITCS Ha OCHOBE mpuHIMIa KaBanbepu, GopMyIIbl s BEIYUCIECHUS IJIOIaeii OOKOBBIX MOBEPXHOCTEH
IIMHApa ¥ KOHYCa IOJIYYalOTCS C MOMOINBIO Pa3BEPTOK ITHX MOBEPXHOCTEH, (opmyna Imiomamd chepsl
npuBoaAUTCS 0e3 000CHOBAHUSI.

IMoBTOpenue. Pemenue 3axay. (84acos)

Heasn: [ToBTOopenue, o6o0menne u cucrematusaius Y Y/l 3a kypc reomerpun 9 kiacca.

TpeOoBaHMsI K YPOBHIO NOJATOTOBKH y4yaluxes 9 kiaacca

Jonsicnvl 3Hamv/noHumMamo:

Crnenyrouye NOHITHS | BEKTOP, CyMMa M Pa3HOCTb BEKTOPOB; IIPOU3BEACHNE BEKTOpPA HA YUCIIO, CKAJSIPHOE
IIPOU3BENICHUE BEKTOPOB; CHUHYC, KOCHHYC, TAHI€HC, KOTAHIE€HC; TEOpPEMa CHHYCOB M KOCHHYCOB; pEIIECHUE
TPEYrOJIbHUKOB; COOTHOLLIEHUE MEXJYy CTOPOHAMHU U yIilaMHu TpeyrosbHHKa. OIpenerieHe MHOIOYTOJIbHUKA,;
dbopMyIbl IIMHBI OKPYXHOCTH, IUIOIIATU Kpyra; CBOMCTBA BIHCAHHON M OINHCAHHOM OKPYXHOCTHU OKOJIO
MPaBUJIBHOTO MHOTIOYTOJIbHUKA; IMOHSATHE JIBM)KEHHSI HA IUIOCKOCTH: CHUMMETpUs, MHapajulesIbHbI IEpEeHOC,
MOBOPOT.

JonscHvl ymemp: 110J1b30BAThCS TEOMETPUUYECKUM S3BIKOM ISl OTIUCAHUS NPEAMETOB OKPY’KAIOLIEr0 MUPA;
pacro3HaBaTh TeoMeTpUuUYecKue PUrypsbl, pa3inyaTh UX B3aUMHOE PaCIoIOKeHUE; H300pakaTh FTeOMETPUUECKHE
(burypbl; BBIIOJHATH YEPTEKH MO YCIOBUIO 33J]a4l; OCYIIECTBIATH nmpeoOpa3oBanus ¢uryp. Pacno3naBars Ha
yeprexax, MOJEISIX U B OKpYKarolleld 0OCTaHOBKE OCHOBHBIE NPOCTPAHCTBEHHBIE Tela, M300pa)xkaTb HX; B
MPOCTEUIIIUX CIIy4asiX CTPOUTh CEUYCHHS M Pa3BEPTKU IMPOCTPAHCTBEHHBIX Teis. [IpoBoauTh omepamuu Haja
BEKTOpAaMHU, BBIYHCIATH JJIMHY U KOOPJAMHATHI BEKTOpA, yroJ MEXKIYy BEKTOpamMH. BbUMCHSTH 3HAYCHUS
reOMEeTpHUUECKHX BEIMYMH (JUIMH, YITIOB, IUIomIajeil, o6beMoB); B ToM umcie: mis yrios or 0° mo 180°
OTIpeeIATh 3HAUCHUsI TPUTOHOMETPUYECKHUX (DYHKIUN 10 3HAYECHUIO OJHON M3 HUX; HAXOJIUTH CTOPOHBI, YIIIbI
Y TUTOIIAT! TPEYTOJIbHUKOB, JUTHHBI JIOMAHBIX, IyT OKPYKHOCTH, TUIOIIA/IeH OCHOBHBIX TCOMETPHUECKUX (PUTYD
U uryp, CoCTaBI€HHBIX U3 HUX. PEIIaTh TEOMETPUUECKUE 3a[a41, ONUPAsCh HA N3YYCHHBIE CBOUCTBA (DUTYD U
OTHOIIIEHUN MEX]1y HUMHU, MPUMEHSISI TOTIOJTHUTEIBHBIC TIOCTPOCHHUS, alreOpandecKuii 1 TPUrOHOMETPHUUECKUM
amnmnapar, cuMMeTputo. [IpoBoauTh n0Ka3aTenbHbIE PACCYKAEHUS NIPU PEIICHUH 33a/a4, UCIOJIb3ys NU3BECTHBIE
TEOpPEMBI; pellaTh MPOCTEHIINE IJAHUMETPUUYECKUE 3a7aud B MPOCTpaHCTBE. JloadcHwvl e1ademp
KOMnemeHyuamu:

- uH(OPMAIMOHHOI;

- KOMMYHHUKAaTHBHOW;

- MareMaTU4ecKOW, MOApa3yMeBarolleil, YTO ydalluecs yMEIOT HCHOJIb30BaTh MaT€MaTUYECKHE 3HAHMUA,
apudMeTUUeCKHi, anreOpandecKuil ammapaTr JUisli ONMUCAHUsS WM PEIICHUs NpoOJeM peallbHOW >KU3HH,
TPAaMOTHO BBIMOJHATh AJTOPUTMUUYECKHE TPEAMHCAHUS W WHCTPYKIIMM HAa MaTEeMaTHYECKOM Marepuale,
MOJIb30BAaThC ~ MaTeMaTUYeCKUMU  QopMmyiamMH , TPUMEHATh TNPUOOPETEHHbIE —anredpandyeckue
npeoOpazoBaHus W (QyHKIMOHAJIbHO-TpauuecKkue TMpEACTaBICHUs JUIS OMNHCAaHMS U aHaIW3a
3aKOHOMEPHOCTEM, CYIIECTBYIOIIUX B OKPY>KAIOIIEM MUPE U B CMEKHBIX MPEIMETaX;

- COLMAIbHO-JINYHOCTHOM, MOJApa3yMeBalolIeii, 4TO ydaluecsl BIaJCIOT CTHJIEM MBIIUIEHUS, XapaKTepHbIM
JUIST  MaTeMaTHKH, €ro aOCTPaKTHOCTBIO, JIOKa3aTeIbHOCTHIO, CTPOTOCTHIO, YMEHT MPHUBOJIUTH
apryMEHTHUPOBAHHBIE PACCYKICHUS, JIeTaTh TOTHYeCKe 000CHOBAHHBIC BBIBOJIBI, IPOBOIUTH OOOOIICHHS 1
OTKpPBIBaTh 3aKOHOMEPHOCTH Ha OCHOBE YAaCTHBIX MPUMEPOB, SIKCIIEPUMEHTA, BbIIBUTATh TUIIOTE3bI, ICHO U
TOYHO BBIPaXXKaTh CBOM MBICIU B YCTHOW U MUCbMEHHOM peuH;

- OOIIEKYIbTYpPHOM, MOApa3yMeBaIOUIe, 4YTO ydalquecss MOHUMAIT 3HAUYMMOCTh MAaTeMaTHKH Kak
HEOTHEMJIEMON YacTH OOIIEUYETOBEYECKON KYNbTYpPHI, BO3JACHCTBYIONIEH Ha Jpyrue o0JacTU KYJIbTYpPHI,
MOHUMAIOT, YTO (DOpPMAaNbHBIM MaTeMaTHYECKH ammapar CO3[aH M Pa3BUBACTCS C LEIbI0 PACCIIMPEHHS



BO3MOYKHOCTEH €ro IPUMEHEHUS K PELICHUIO 3aa4, BOSHUKAIOIUX B TEOPUU U IIPAKTUKE, YMEIOT YMECTHO
UCIIOJIB30BaTh MaTEMAaTUYECKYI0 CUMBOJIUKY;

- IPEIMETHO-MUPOBO33PEHYECKOH, IIOAPAa3yMEBAIOLIECH, UTO ydaluecs IOHUMAIOT YHUBEPCAIIBHBIN XapaKTep
3aKOHOB MaT€MaTHUYECKOW JIOTUKHU, IPUMEHUMBIX BOBCEX OOJIACTSIX YEIOBEUYECKOH AEATEIbHOCTH, BIAJICIOT
IIPUEMaMHU [TOCTPOCHHUS U UCCIIEIOBAHNS MaTEMAaTHUYECKUX MOJIEIICH IIPU PEIICHUH TPUKIIAIHBIX 3a1a4.

Hcnonvzoeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmenbHOCIU U NOECEOHEeEHOU

JHCU3HU: ISl ONIMCAHMS PEATIBHBIX CUTYallMil Ha SI3bIKE€ '€OMETPUU; JJIsl paCcu€TOB, BKIHOYAOIINX IIPOCTEHIINE

TPUTOHOMETPHUUYECKHE (POPMYIIBL; TIPU PEIICHUH TEOMETPUIECKUX 33124 C HCIIOJIb30BaHUEM TPUTOHOMETPHH; JUIS

pelIeHHs MPaKTUYECKUX 3a]ad, CBA3AHHBIX C HAXOXJACHUEM TI'€OMETPUUYECKUX BEJIMYMH (MCIOJB3YS IpU

HE0O0XOMMOCTH CIIPAaBOYHUKH U TEXHUUYECKUE CPEJICTBA); IPU IOCTPOEHUN T€OMETPUYECKMMH HHCTPYMEHTAMHU

(JImHelKa, yroJbHUK, HUPKYJb, TPAHCIIOPTHP).

Pa3znen V. KanennapHo-teMaTu4eckoe IJIAaHUPOBAHME.
Onucanue MaTepuaJIbLHO-TEXHHYECKOT0 o0ecnedeHnsi 00pa3oBaTe/bLHOIO NMpoiecca.
Jns peanuzanuu menei u 3a1a4 o0y4eHus: MaTeMaTUKe 10 JaHHOM nmporpamme ucnoibzyercs YMK :

1. Teomerpus. COopHHK pabounx mporpamm. 7 — 9 Kiacchl: mocobue s yauTesnei 00meo0pa3oBaTebHbIX
opranuzanuii / aBrop-cocrasurens T.A. bypmucrpoa. — M.: IIpocsemienune, 2013

2. VYwuebnuk. I'eometrpus: 7 — 9 xn. / JI. C. Aranacan, B. ®@. byry3os, C. b. Kagomnes u ap. — M.:
[Ipoceemenue, 2014.

3. Pabouas terpanp mo reomerpun: 7 kiacc: kK yaeonuky JI.C. Aranacsna u np. «['eomerpust 7 — 9 xinacce»
/ ¥O.A. I'na3kos, I1.M. KamaeB. — M.: U3narenbctBo «DK3ameny, 2014

4. KoutponbHble paboThl o reomeTpuun: 7 kiacc: k yueOHuky JI.C. AtanacsHa u np. «'eometpus 7 — 9
kiaccel» / H.B. MensunkoBa. — M.: U3gatenscTBo «OK3aMen», 2014

5. Tectsl mo reomerpun: 7 xnacc: k yueOHuky JI.C. AtanacsHa u ap. «['eomerpust 7 — 9 kiaccs» / A.B.
®apkoB. — M.: U3narenbcTBO «IK3amen», 2014

6. Jumaktuyeckue MatepHualibl o reomeTpuu: 7 kiacc: k yueOuuky JI.C. Atanacsna u ap. «['eomerpus 7 —
9 xnaccel» / H.b. MenpauKkoBa, I'.A. 3axapoBa. — M.: U3natenbctBo «OK3aMeny, 2014

7. PaGouas TeTpans o reomerpun:8 knacc: k yueonuky JI.C. Aranacsna u ap. «['eomerpust 7 — 9 kmacco»
/
10.A. I'nazkos, I1.M. KamaeB. — M.: U3gaTenbcTBO «OK3ameny, 2015

8. KoutponpHbie paboTsl o reoMerpun: 8 kiacc: k yuyeOHuky JI.C. Atanacsna u ap. «l'eometpus 7 — 9
knaccel» / H.b. MeasaukoBa. — M.: 3gaTenbcTBO «OKk3ameny, 2015

9. Tectsl o reomerpun: 8 kiacc: Kk yueouuky JI.C. Aranacsna u np. «['eomerpust 7 — 9 xmaccer» / A.B.
®apkoB. — M.: U3narenbctBO «JK3aMen», 2015

10. JImnaktuueckue MaTepuainsl mo reometpuu: 8 kinacc: k yueonuky JI.C. AtanacsHa u ap. «['eomerpust 7 —
9 xnaccel» / H.b. MensaukoBa, ['.A. 3axapoBa. — M.: U3natenbctBo «OK3amen», 2015

11. . Pabouas TeTpaan o reomerpun: 9 kiacc: k yueonuky JI.C. Atanacsina u ap. «I'eometpus 7 — 9 Kiaccei»
/ HO.A. I'maskos, II1.M. Kamaes. — M.: M3nateabctBo «DKk3amen», 2016

12. KonTtpompHbie paboThl TI0 TeoMeTpuu: 9 kiacc: k yueOnuky JI.C. Atanacsaa u ap. «['eomerpust 7 — 9
kimaccel» / H.b. MensankoBa. — M.: U3naTenscTBo «OKk3aMen», 2016

13. Tectol mo reomerpun: 9 kiacc: k yueouuky JI.C. Aranacsna u np. «['eomerpust 7 — 9 kmaccel» / A.B.
®apkos. — M.: U3natenbcTBo «OK3aMen», 2016

14. Jlnmaktuyeckue Matepuaibl o reomeTpun: 9 kiace: k yaueonnky JI.C. AtanacsHa u ap. «'eomerpus 7 —
9 knacce» / H.b. MenpaukoBa, I'.A. 3axapoBa. — M.: M3natenscTBO «OK3amen», 2016

15. Pabouas nporpamma k yueOnuky JI.C. Aranacsna, B.®. Byry3oBa. u ap. 7-9 knaccel: yueOHoe mocodue
Uit 061eo0pa3oBarensHbIX opranu3anuil/B.@.byty3os. M.: IIpocsemienue, 2016.

16. Pabouas nmporpamma no reometrpun kK YMK JI.C. Atanacsna, B.®. Byry3osa. 7-9 knaccel /CocTaBUTEIh



I''1.MacnakoBa. M.: Baxko, 2014.

17. PaGoune mporpammsel o yueOnukam JI.C. Atanacsna, B.®. Byry3oBa. u ap. 7-9 kmaccel. - Bonrorpan:
Yuurens, 2012

18. PabunoBuu E. M. ['eomeTpus Ha roToBbIX uepTexax. 7-11 kiaccel/ [IpocBemenue, 2013.

Jisa peanuzanuu nened u 3agad oOydeHUs MaTeMaTHKe IO JAHHOM IPOrpaMM Tak e MOTYT MPUMEHSThCA
MEAMApEeCypCchl IO OCHOBHBIM TeMaM IporpaMmsbl. [Ipu peanusanuu nporpammsl IPUMEHSIOTCS TaK ke
NeIarOrMYecKie TEXHOJOTHH: TEXHOJOTUS Iu(pepeHIHaTbHOr0 O0y4YeHHs, JIMYHOCTHO-OPHEHTHUPOBAHHAS
texHoJiorust, UKT.

K texHuueckum cpeacTsaM 00ydeHus, KOTopble MOryT 3()(EeKTUBHO UCIIOIB30BATHCS HA YPOKaX MAaTEMaTHUKH,
OTHOCATCSL KOMIIbIOTEp, LU(PPOBOH (poToanmapar, UHTEpAKTUBHAS JOCKa U Jp. Ilepeyenp paboT npu
MCIIOJIb30BaHUU KOMIIBIOTEPA:

—TOUCK JONOJIHUTENIbHON nHpopManuu B IHTepHeTe;

— CO3/laHUE TEKCTa JI0KIaia;

— 00paboTKa TaHHBIX TPOBEIEHHBIX MaTEMaTHYECKUX HCCIIEIOBAHUM;

— CO3/laHu€ MYJIbTUMEINNUHBIX MPE3eHTAaUul (TEKCTOB C pUCYHKaMHU, ¢poTorpadusMu U T.1.), B TOM UYUCIE IS
IIPE/ICTaBJICHMSI PE3YJIbTaTOB UCCIEA0BATENbCKON U TPOEKTHOM 1€ATEIbHOCTH.

Ilpy wucnonb30BaHMM KOMIIbIOTEpA YydYalllMecs MPUMEHSIOT IOJy4YE€HHble Ha YypoKax WHGOPMAaTUKU
MHCTPYMEHTAJIbHBIC 3HAHUS (HalpUMep, yMEHHs paboTaTh C TEKCTOBBIMH, TPAQUUECKUMH PEIaKTOPaAMH U T.11.),
TEM cCaMbIM y HHX (OopMHUpyeTCS TOTOBHOCTh M TPHUBBIYKA K TPAKTHYECKOMY MPUMEHEHHIO HOBBIX
UH(POPMALMOHHBIX TeXHoJoruil. TexHuueckue cpeacTBa Ha ypokax reéOMETpUH LIMPOKO MPHUBIIEKAIOTCS TaKXkKe
IIPU [IOATOTOBKE MPOEKTOB (KOMIBIOTED). Y UeOHBIX MOCOOUS /Il yHAIINXCH:
1.I'eomeTpust 7-9 YuebHuk mis obmeoOpazoBarenbHbix yuapexaenuit/ JI.C. Atanacsa u ap. M. [IpocBenienue,
2013.

2. 3uB b.I'. 'eomerpus JAunaktudeckue marepuainsl. 7 knace / b.I'. 3uB, B.M. Meiutep. M. IIpocsemenue, 2013
3. 3uB b.I'. I'eometpus Annaktuueckue Matepuainsl. 7 kinace / b.I'. 3u, B.M. Meiinep. M. IIpocemenue, 2013

4. Mumenko T.M.. 'eometpus. Tematuueckue Tectol. 7 kiaace/ T.M. Muienko, A.Jl. bruakos. M.:

[Ipocsemenue, 2013.

5. Pabunosuu E. M. I'eometpus Ha rotoBbix yeprexax. 7-11 kmacesl/ Ilpocsemenue, 2013. 3uB B.T'.

6. I'eometpus Jnnaktuueckue Matepuainsl. 8 kinace / b.I'. 3uB, B.M. Meiinep. M. IIpocemienue, 2013

7. 3uB B.I'. 'eometpus {unakruueckue matepuainsl. 8 kiace / b.I'. 3us, B.M. Meiinep. M. IIpocsemienue, 2013

8. Mumenko T.M.. T'eomerpusi. Tematuueckue Tecthl. 8 kimacc/ T.M. Mumenko, A.Jl. bnunkoB. M.:

[Ipoceemenue, 2013.
9.I'eomerpust Junaktuueckue marepuaisl. 9 kinacc / b.I'. 3us, B.M. Meiinep. M. Ilpocsemenue, 2013

10. 3uB Bb.I'. 'eomeTpust Junaktideckune Mmatepuansl. 9 kiacc / B.I'. 3us, B.M. Meiinep. M. IIpocBemenue,
2013

11. Mumenko T.M.. I'eomerpusi. Temarnueckue tectol. 9 kmacc/ T.M. Mumenko, A.Jl. baunkos. M.:
[Ipoceemenue, 2013.

12. Pabouas Tetpanp no reomerpuu: 7 kiacc: k yueOnuky JI.C. AtanacsHa u ap. «I'eometpust 7 — 9 kimacchbi»
/ FO.A. I'maszkos, I1.M. Kamaes. — M.: M3natenbcTtBo «DK3ameny, 2014

13. KonTtpompHbIe paboThI 110 TeoMeTpuu: 7 kiacc: k yueOnuky JI.C. Atanacsaa u ap. «['eomerpust 7 — 9
knaccely / H.b. MensaukoBa. — M.: M3gaTenbcTBo «OK3ameny, 2014

14. Tectsl o reometpun: 7 kinacc: kK yueOHuky JI.C. Atanacsna u ap. «'eomerpust 7 — 9 knmaccsl» / A.B.
®apkos. — M.: U3natenscTBo «OK3aMen», 2014

15. Jlunaktudeckue MaTtepuasl 1o reoMeTpun: 7 kiacc: k yaeoHuky JI.C. Atanacsiaa u np. «I'eomerpust 7 —
9 knaccel» / H.b. MenpaukoBa, I'.A. 3axaposa. — M.: M3natenscTBO «OK3amen», 2014



16. Pabouas teTpaap mo reomeTpuu:8 kiacc: kK yueouuky JI.C. Aranacsna u ap. «'eomerpus 7 — 9 kiiaccb»
/ FO.A. I'ma3kos, I[1.M. Kamaes. — M.: U3narenscTBo «IK3amen», 2015

17. KontponbsHble paboThl M0 TeomeTpun: 8 kiacc: K yueonuky JI.C. Aranacsna u np. «['eomerpust 7 — 9
knaccel» / H.b. MensaukoBa. — M.: M3gaTenbcTBo «OKk3amen», 2015

18. Tectwl o reomerpuu: 8 kinacc: Kk yueOHuky JI.C. Atanacsna u ap. «'eomerpust 7 — 9 knaccel» / A.B.
®apkoB. — M.: U3parenbctBo «OKk3amen», 2015

19. Jlunaktudeckue MaTepuaisl o reomerpun: 8 kinace: kK yueOHuky JI.C. AtanacsHa u np. «'eomerpust 7 —
9 xiaccer» / H.b. MenpauKOBa, [.A. 3axapoBa. — M.: U3natenbctBo «Ox3ameny, 2015

20 .PaGouas Terpanp o reomerpun: 9 xinacc: k yueonuky JI.C. Atanacsana u nip. «'eomerpus 7 — 9 kiacce»
/ FO.A. I'maskos, I1.M. Kamaes. — M.: U3narenscTBo «IK3aMeH», 2016

21 KontposbHble paboThl Mo reomeTpun: 9 kiace: k yueOHuky JI.C. Atanacsna u np. «I'eomerpus 7 — 9
kiaccel» / H.B. MenasuukoBa. — M.: U3gatensctBo «Ok3aMmen», 2016

22 Tectol o reometpun: 9 xnacc: xk yueOHuky JI.C. Artanacsna u ap. «l'eomerpust 7 — 9 kiaccs» / A.B.
®apkoB. — M.: U3narenbcTBO «IK3amen», 2016

23 JlumakTtuyeckue MaTepHualsl o reomerpuu: 9 kiacc: k yueOuuky JI.C. Atanacsna u ap. «['eometpus 7 —
9 knaccel» / H.b. MenpaukoBa, I'.A. 3axapoBa. — M.: M3naTenscTBO «DK3amMen», 2016

Ilepeuenb UHTEpHET pecypcoB, HHM(PPOBbIe 00Pa30BATEIbHBIX PECYPCOB H IPYTHX JIEKTPOHHBIX
HH(OPMALUOHHBIX HCTOYHHKOB!

1.Hudpossie odpazosarensubie pecypebl (LIOP) k yueOnukam nznarenbcTBa "MHeMo3uHa" IpeicTaBIeHbI HA
caiite http://school-collection.edu.ru/
2. www.math.ru. MHTEepHET - momIepKKa yuuTellell MaTeMaTUKU, MaTepHUaibl JUIsl YPOKOB, Oo(UIIMAIbHBIC

JOKYMeHTbl MuHHCTEpCTBA 00pa3oBaHMsl U HayKu, HEOOXOJUMBbIe B paboTe.
3. www.it-n.ru. Cetb TBOPYECKUX YUUTEIICH.
4.  www.etudes.ru.  Maremarudeckue OSTIOAbl. Ha caiiTe NpenCTaBICHBI STIOABI, BBHIOJHEHHBIE C

UCTIONIb30BAHUEM  COBPEMEHHOW  KommbloTepHOW  3D-rpaduku, yBIEKaTenbHO ©  HHTEPECHO
pPaccKa3bIBAIOLIME O MATEMATUKE U €€ IPHUIIOKEHUSX.

5. www.problems.ru. ba3za maHHBIX 3a7a4 MO BCEM TeMaM INKOJBHOW MaTeMaTWKH. 3ajJadd pa3OuThI IO
pyOpukam u crenieHu ciioxHocTH. Ko Bcem 3aauam npuBeIeHBI PEIICHMUS.

6. www.golovolomka.hobby.ru. T'onoBomoMku it yMHBIX Jitoaei. Ha caiite MOkHO HaiiTH MHOTO 3a1a4

(Jlornyeckux, Ha B3BELIMBAHUS W [p.), BapHallud Ha TeMy KyOuka PyOuka, ayieKTpoHHbIE BepcuM KHUT P.
Cwmammana, M. T'apanepa, JI. Kappoina, BeneHus 3aHATHIA, IpreMax paboThI Ha ypOKax.
7. www.college.ru/mathematics. Maremaruka Ha optaie «OTKPBITBIH KOJIEK ». MOXXHO HATH y4eOHBIH

MaTepHall 1o pa3IMYHbIM pa3gesiaM MaTeMaTUKH.
8.  www.int-edu.ru. MHCTUTYT HOBBIX TexHoyoruii. Ha caiiTe MOXXHO O3HAKOMHTBCS C MPOAYKIHEH,

npemiaraemoii  MHcTUTyTOM, Hampumep, nporpammamu <« KuBas craTuctukay, «ABTOl pad»,
Ppa3BUBaOIICO0yUaONIeH HACTOIBLHON UTPoil «Jlonu u apobu» u ap.

9. school-collection.edu. Exunas xoyuiekius uppoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit uznarensctBa «IIpocBenienue» (pyopuka «MaremaTuka)

11. http:/www.drofa.ru. Caiit uznarensctBa poda (pyopuka «MaremaTrka)

12. http://www.center.fio.ru/som. Meroan4eckre peKOMEH/IAIIMH YUUTEIIO- PEAMETHHUKY (TPEICTaBICHBI BCE
HIKOJIbHBIE TTpeIMeThl). MaTepuansl A1 caMOCTOSITENbHOM pa3paboTKu MPOQHIIbHBIX NP0 U aKTUBU3ALUU
npoliecca 00y4eHus B cTapIei mkoJe.

13. http://www.edu.ru. IlenTpanbHbIii 00pa30BaTEIbHBIN OPTA, COMEPKHUT HOPMATHBHBIE TOKYMEHTHI

MunwucTepCTBa, CTaHAAPTHI, HH(POPMAIIHIO O POBECHHE dKCIIEPUMEHTA, CEPBEP HHPOPMAITMOHHOMN MO IEPIKKH
Enunoro rocynapcrBenHoro sk3amena. 14. http://www.legion.ru. Caiit uznarennbcrba «JIeruony.
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15. http://www.intellectcentre.ru.  Caiit

m3narenscTBa  «MHTemnekr-LlenTp», Trae MOXKHO  HAlTH

yu4eOHOTPEHUPOBOUHBIE MaTepUalbl, JEMOHCTPALIMOHHBIE BEpCUHU, OaHK TPEHUPOBOUHBIX 33/laHUN C OTBETAMH,
METOUYECKIE PEKOMEHIAINN U 00pa3Ilbl PEIICHUIA.

IlepeyeHb nevyaTHbIX NOCOOUMI(TA0AMI):

° OCHOBHBIE CBOIICTBA HU3MCPCHUS YIJIOB.

e OcCHOBHbIE CBOICTBA OTKJIa/IbIBAaHUS OTPE3KOB U YIJIOB.

*  Beprukanbnbie yribl. CMEXHbBIE YIJIBL.

e llepneHauKyIIsIpHBIE U NTAPAJUICIIBHbBIE IIPSIMBIE.

*  PaBeHCTBO TpeyroJbHHUKOB.

* IlpusHaku paBeHCTBa TPEYIOJbHUKOB.

*  Bricora, Mmeaunana, 6ucceKkTpuca TpeyrojibHUKa.

*  OKpy»XHOCTb.

° OCHOBHOE CBOHCTBO MMapajlyiCJIbHbIX IMPSAMbIX.

*  YTIubl IpU NEPECEUEHNH IBYX NPSMBIX TPETHEH.

® yl"J'IH, BIIMCAHHBIC B OKPYXXHOCTD.

*  Buasl yruos.

° OcHOBHBIC CBOMCTBA MPUHAIIICKHOCTHU TOUCK U IIPAMBIX.

*  PaBHOOenpeHHBIN TPEYTONHHHUK.

e  IIpsAMOYroabHBIN TPEYrOJbHHUK.

* Teopema cuHycCOB.

¢ Teopema kocuHyCOB.

*  Teopema ITudaropa.

* [lomoOHble TPEYrOJbHUKH.

Paszgea VI. KanennapHo-reMaTtuuyeckoe nijiaHMpoBaHue.

Oco0eHHOCThIO TEMaTUYECKOTO TUIAHUPOBAHMSI SIBISETCS TO, YTO B HEM COJAEPIKHUTCS OMHCAHHE BO3MOXKHBIX
BUOOB ACATCIBHOCTU yt{anmxca B HpOHGCC@ YCBOGHI/UI COOTBGTCTBYIOHIGFO CO}lep)KaHI/ISI, HaHpaBJ'IeHHI)IX Ha
JOCTUKEHHUE TIOCTABJIICHHBIX Iiesield 00ydeHus. JTO OpPUEHTUPYET YUMTENs Ha YCHJIEHHE NeSTeJIbHOCTHOTO
MoJXo0Ja B OOy4eHUH, Ha OpraHU3aIUI0 Pa3HOOOpa3HON y4eOHOU NeaTeIbHOCTH, OTBEYAIOIIEeH COBPEMEHHBIM

MCUXOJIOTO-TIEAar OrYCCKUM BO33PCHUAM, HAa UCITIOJIB30BAHUEC COBPECMCHHBIX TEXHOJIOTHIA.

B ocnoBHoOe IporpaMMHOC COACPKAHUEC BKITIOYAIOTCA JOIMMOJIHUTCIIBHBIC BOIIPOCHI, CHOCO6CTBYIOHII/I€ Pa3BUTHIO

MAaTCMAaTUYCCKOIr0 Kpyro3opa, 0OCBOCHHUIO Ooiee OPOABHUHYTOI'0 MATEMATHYCCKOI'O ariIiapara, MaTeMaTHYCCKUX

CIIOCOOHOCTEH. PacmnpeHI/Ie COACPpKaHUA ICOMETPUICCKOT'O O6pa30BaHI/IH B 9TOM Cliy4dac Ja€T BO3MOXKHOCTH

CYIIECTBEHHO 00OTaTUTh KPYT pellaeMbIX 3ajad.

7 knace
Howmep Conepxkanne matepuana | KomumdecTtBo XapakTepucTrka OCHOBHBIX
naparpada 4acoB BU/JIOB JICSITENILHOCTH YUEHHKA (Ha
YpOBHE YUEOHBIX ACHUCTBUI)
I'naBa l. Hauvaabubie | 10 OOBSICHATH, UTO TaKO€ OTPE30K, JIyd, Yroj, Kakue

reOMETPpUICCKHE CBCACHUS

¢burypsl Ha3bIBalOTCS PaBHBIMH, KaK CPAaBHUBAIOTCS U
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1,2

IIpsimas 1 oTpe3ok. Jlyd u
yroia

U3MEpPSIOTCS OTPE3KU M YIVIbl, YTO TAKOE Tpaayc U
rpagycHas Mepa YyIJla, Kakoil yroyl Ha3blBaeTcs

3 CpaBHEHHE OTPE3KOB 1 MPSIMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TaKOE
YTIOB cepeauHa OTpe3ka W OMCCEeKTpuca yriia, Kakue yribl
4,5 Msvevermie  orpeskos. | 3 HA3bIBAIOTCS CMEXHBIMU M KaKW€ BEpPTUKAJIbHBIMU;
p p dbopMynmupoBaTh W OOOCHOBBIBATH YTBEPKIACHUS O
6 g;t::sz;ym% CBOMCTBaX CMEXHBIX U BEPTHKAIBHBIX YTIIOB; 00BsIC-
HSATb, KaKue npsiMbIe HA3bIBAIOTCS
; BCPTUKAJIbHBIC YTJIbI MEePIECHANKYJISIPHBIMU; (dhopMynupoBarthb u
IleprieH UK YIISIpHBIC 000CHOBBIBATh  yTBEPXKJIEHUE O CBONCTBE JIBYX
npsiMble 1 MPSIMBIX, TIEPIICHIUKYISIPHBIX K TPEThel; H300paxaTh
Pemenue 3aaa4d 1 M pacCIliO3HABATh YKA3aHHBIC HpOCTGfIH.IHG q)HprLI Ha
KonrponsHas pabora Ne uepTe-
1 JKax; pelath  3a/layd, CBS3aHHBIE C  OTUMHU
npocTedmMu purypamu
I'nasa Il. TpeyroibHuku 17 OO0BsCHATD, Kakas (Gurypa Ha3bIBacTCS
TPEYrOJIbHUKOM,
1 Tpeyronbauk 2 YTO TaKO€ BEPIIMHBI, CTOPOHBI, YIJIBI WU MEPUMETP
2 [TepBoIit MIPU3HAK TPEYroJibHUKa,  KakoOM  TpPEYroJbHUK  Ha3bIBAETCA
paBeHCTBa 1 paBHOOEPEHHBIM M KaKOW pPaBHOCTOPOHHHUM, KaKue
3 TPEyroJ5HHKOB 1 TPEYTOJIbHUKM HAa3bIBAIOTCS PaBHBIMH; H300pakaTh U
I[lepneHauKyIsp K 1 pacrno3HaBaTh Ha YePTEKaX TPEYTOJIbHUKU U X SJIEMEHTHI;
4 npaMoit MenuaHsl, (dbopMynupoBaTh U JOKa3bIBaTh TEOPEMBI O MPHU3HAKAX
5 6I/ICCGKTpI/ICI>II/IBI>ICOTLI 1 PaBCHCTBA TPCYI'OJIBHUKOB; O6’b${CHHTB, YTO HAa3bIBACTCI
Tpeyronbuuka CBoiicTpa MEePIEeHIUKYIIPOM, MPOBEAEHHBIM U3 JAHHOM TOYKH K
6 paBHOOEIPEHHOTO 4 JTaHHOU MPAMOM; GOPMYITUPOBATH U JOKA3bIBaTh TEOPEMY
TpeyroabHUKa 0 MEPIICHIUKYIAPE K MPSAMO; OOBICHATH, KAKUE OTPE3KU
Bropoit u Tpetuii npusHaku Ha3bIBAIOTCA MEJMAHOW, OHCCEKTPUCOM U  BBICOTOM
7 paBeHCTBA 1 TPEYroJIbHUKA; (HOPMYIUPOBATh U JIOKA3BIBATH TEOPEMBI O
TPEYTrOJILHUKOB 3 CBOMCTBax paBHO6€I[p€HHOFO TPEYroJbHUKA, PpCUIaTh
OKPYKHOCTB 2 3a/1aud,  CBSI3aHHbIE C  TPU3HAKaMU  paBEHCTBA
3ajaun  Ha  TOCTpOEHHE 1 TPEYroJIbHUKOB U  CBOWCTBAMH  PaBHOOEIPEHHOTO
Permenue 3a1aq TPEYTOJIbHHUKA; dbopMyIHpOBaThH ompeeneHne
KonTponsHas pa6oTa OKPY>KHOCTH; OOBSACHSTH, UTO TAKOE IIGHT}Z, paauyc, Xxopaa
No 2 U TUaMeTp OKPYXKHOCTH; PeIlaTh MPOCTEHIINE 3aa4i Ha
nocTtpoeHue (MOCTPOEHUE YIJIa, PABHOTO JIAaHHOMY,
MOCTPOCHUE OMCCEKTPHUCHI yria, MMOCTPOCHHE
MEePIEHIUKYISIPHBIX ~ TPSIMBIX, TIOCTPOCHUE CEPEIUHBI
oTpe3ka) M Oollee CIOXKHBIE 3aJlayd, HCIOIb3YIOIINE
yKa3aHHbIE€ MPOCTEUILNE; COMOCTABIATH IOTYYEHHBII
pe3yiabTaT €  yCIOBUEM  3aJauyd; aHAJIU3UPOBaTh
BO3MOJKHBIE CITy4au
I'nasa II1. Mapanaenbubie npsimbie | 13




1 [MapannenbHeie npsMbIe 1 dopMynupoBaTh ONpPENEICHUE TMapauUICIbHBIX TNPSMBIX;
2 [Tpusznaku 3 OOBSICHATH C TIOMOIIBIO PUCYHKA, Kakhe  YIJIbI,
NApauIenbHOCTH  JIBYX 00pa3oBaHHBIC NIPU MEPECEUCHUH JBYX MPSAMBIX CEKYILEH,
3 TPAMBIX 5 Ha3bIBAIOTCS HAKPECTIIEKAIIUMHU, KAaKUE OJTHOCTOPOHHUMU
U KAaKMe COOTBETCTBEHHBIMH;  (QOpPMYJIUpOBaTH U
Axcuoma IapaJuIeIbHbIX
3 JI0Ka3bIBaThb ~ TEOPEMBbl,  BBIPAXKAIOIIME  IPU3HAKU
TIpAMBIX 1 NapajyIeIbHOCTH JBYX MpPSMBIX; OOBACHATH, YTO TaKOE
Pemenue 3azau AKCMOMBI ~ T€OMETPUM M  KaKHe aKCHOMBI  YyXkKe
KonTtposnsHas padora Ne 3 WCIIOJIb30BAJIUCh  paHee;  (GOpMYyIHpPOBATh  aKCHOMY
HapajyiesIbHbIX NPSMBIX U BBIBOAUTH CIEACTBUSA U3 HEE;
dhopmynupoBaTh
U JI0Ka3bIBaTh TEOPEMBI O CBOICTBAX MapaulebHbIX
HPSIMBIX,
oOpaTHble TeopeMaM O IpU3HaKax M[apauIeIbHOCTH,
CBSI3aHHBIX C HAKPECT JIEKALIUMH, COOTBETCTBEHHBIMU U
OJTHOCTOPOHHUMM YIJIAMHU, B CBSI3U C 3TUM OOBACHSATH, UTO
TaKO€ YCJIOBHME M 3aKJIIOYEHUE TEOpeMbl, Kakas Teopema
Ha3bIBA€TCsl OOpaTHOM MO OTHOILEHHIO K JaHHOU TeopeMe;
OOBSICHATH, B YEM 3aKJIFOUAETCSI METO/I 1I0Ka3aTeNbCTBA OT
IIPOTUBHOTO: (POPMYJIMPOBATh U JOKa3bIBaTh TEOPEMBbI 00
yrlax ¢ COOTBETCTBEHHO  MapajulebHBIMM U
MEPIEHANKYISIPHBIMI CTOPOHAMU; TPUBOJIUTH MPHUMEPHI
UCIOJIb30BaHUS A3TOrO0 METOJa; pellaTh 3ajauyd Ha
BBIUHCIICHHE, J0KA3aTEIbCTBO U MIOCTPOCHUE, CBA3aHHbIE C
napaieIbHBIMUA TPSMBIMU
I'naBa IV. CoorHomenusi me:xay| 18 ®opmynupoBaTb U J0Ka3blBaTh TEOPEMY O CyMME YIJIOB
CTOPOHAMM M YIJIAaMH TPEYroJibHUKA U €€ CIe/ICTBUE O BHEILIHEM yTJIe
TPeyrojbHUKa TPEYIrOJIbHUKA; IPOBOJIUTH KJIaCCU(UKALIUIO
TPEYTroJbHUKOB IO yriam; (pOopMyJIHpOoBaTh U J10Ka3bIBaTh
1 Cymma YTJIOB 2
5 TEOPEMY O COOTHOLICHMAX MEXJY CTOPOHAMHU U yIJIaMHU
TPEyroJibHUKa
TpeyrojibHUKa (IpsMoe M O0OpaTHOE YTBEPXKAEHUS) U
CooTHomieHus MEXy peyr ("p P YTBED )
CIIEICTBUS U3 HEE, TEOPEMY O HEPABEHCTBE TPEYTOJIbHUKA,
CTOPOHaMH U yrjiamu |3 .
¢dbopMyIMpoBaTh M JOKa3bIBaThb TEOPEMBI O CBOMCTBax
TPEyroJibHUKa 1 ( .
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB MIPSIMOYT OJIbHBIH
3 KonTtponbHas padota Ne 4 4 PAMOYT peyr o PAMOYT
TpeyroibHUK ¢ yriom 30°, mNpu3HaKd paBeHCTBA
IIpssMoyronbHBIE
NPSIMOYTOJbHBIX ~ TPEYTOJbHUKOB); ¢bopmMynupoBaTh
4 TPEYTOJIbHUKU .
ONpeNIeIeHUs]  PacCTOSIHUSL OT TOYKM J0 TPSIMOH,
[TocTpoenne
) paccTOsIHUSA MEXAy HapayieIbHBIMU TPSIMBIMH; pellaTh
TpEyroJibHUKa o TpeM 4
3a/ladyl Ha BBIUMCIIEHHE, J10Ka3aTeIbCTBO U IOCTPOEHUE,
JJIEMEHTaM Pemenune 3
1 CBSI3aHHBIE C COOTHOIICHUSIMU MEX]ly CTOPOHAMH U yTJIaMH
3a1a4y
TPEYroJbHUKAa M PACCTOSTHUEM MEXAY MapaielbHbIMU
KonTponbnas padorta Ne 5
NPSIMBIMH, TIpU HEOOXOJUMOCTH MPOBOIUTH IO XOIY
pelIeHHs JOMOJIHUTENbHBIE IOCTPOCHUSI, COIOCTABIAThH
MOJIyYE€HHBIM pe3yapTaT ¢ YCIOBHEM 3aJaui, B 3ajJayax Ha
MIOCTPOECHHE UCCIIEIOBATh BO3MOYKHBIE CITy4au
IloBTOpEHUeE. 12
Pemienue 3agau

8 kiacce




Howmep
naparpada

Copnepxanue MaTrepuana

KonnuectBo
4acoB

XapakTepucTuka OCHOBHBIX
BUJIOB JIEATEIBHOCTH YYEHUKA
(Ha ypoBHE y4eOHBIX JICHCTBUIA)

I'naBa V. UeTbIp€éXyrojabHUKH

14

1
2

MHOroyrojasHUKU
[TapamienorpaMmm  u
Tpanenus
[IpsimoyronbHUK,

pomO, KBagpar
Pemrenue 3a71a4

KontponbHas padota No
1

26

4

11

OOBsACHATD, 4To TaKkoe JIOMaHasl,
MHOT'OYT'OJIbHUK, €0 BEPLINHbI, CMEKHBIE
CTOPOHBI, IUaroHau, N300paxkaTh U
pacro3HaBaTh MHOTOYT'OJIbHUKHY Ha
YyepTerkax; MOKa3blBaTh 3J€MEHTHI
MHOT'OYI'OJIbHUKA, €r0 BHYTPEHHIOK U
BHEIIHIOK 00J1acTH; POPMYIHPOBATH
OIPE/IEIICHUE BBIITYKIOrO
MHOTOYTOJIbHUKA; H300paxarh U
pacro3HaBaTh BBITYKJIBIE U HEBBITYKIIbIC
MHOTOYTOJIEHUKH; (OPMYJINPOBATH U
JI0Ka3bIBaTh YTBEPKIECHUS O CyMME YIJIOB
BBIIIYKJIOT'O MHOTOYTOJIBHUKA U CYMME €ro
BHEIIHUX YIJIOB; OOBSICHATH, KAKUE CTOPOHBI
(BepuIMHBI)  YETBIPEXYTOJIbLHUKA
Ha3bIBAIOTCA MPOTUBOIOJIOKHBIMU;
(bopMynupoBaTh olpeneneHus
napasiesiorpaMma, Tparnenuu,
paBHOOEIPEHHON U MPSAMOYTOJIbHON
Tparenuii, npsMoyroyibHuKa, pomoa,
KBaJpara; u3obpaxxaTb U
pacrio3HaBaTh 3TH  YEThIPEXYTOJIbHUKH,
(hopMyIMpOBATH U 10Ka3bIBATh
YTBEpKIeHUs 00 UX CBOWCTBAX U
MIPU3HAKAX; pelllaTh 3a/1a4l Ha BHIYMCIICHUE,
JI0Ka3aTeNbCTBO U MIOCTPOEHUE, CBSI3aHHBIE C
STHMHU BUAAMHU YETHIPEXYTOIHLHUKOB;
OOBSICHATH, KAKUE JIBE TOUKH
Ha3bIBAIOTCS CHUMMETPUYHBIMA
OTHOCHUTEJIbHO NMPSAMOM (TOYKH), B KAKOM
ciydae (purypa Ha3bIBaeTCs CUMMETPUYHON

I'nasa VI. IL1omaap

14

O6T>$ICH$ITB, KaK IMpOU3BOAUTCA U3MEPCHHUC




1 [Tnomanbe MHOTOYTONBHUKA | 2 om@aaed  MHOTOYTOJIbHHKOB, KaKHe
2 IImomanau 6 MHOT'OYTOJIbHUKH Ha3bIBAIOTCS
napajuiesiorpaMmma, PaBHOBEIIMKHMH U KaKUe
3 TPEYrojabHUKA U 3 PaBHOCOCTaBIEHHBIMU; (POPMYIUPOBATH
Tpanenuu 2 OCHOBHBIC  CBOWCTBA IUIOMIAICH U
Teopema ITudaropa 1 BBIBOJMTD C X MIOMOIIBIO (POPMYIIBI
Penrenue 3amau TIOIIA e NPSIMOYTOJIbHUKA,
KouTponsHas paGota Ne 2 napajuiesiorpaMma, TpeyrojibHUKa, Tpareuy;
(dhopMyIIMpOBaTh U JOKA3BIBATH TEOPEMY 00
OTHOIICHUU IUIOMAACH  TPEyroJbHUKOB,
HMMEIOIIUX 10 paBHOMY YyTi1y; (OpPMYJIUPOBATh U
noka3biBaTh TeopeMy [Iudaropa u oOparnyo eii;
BBIBOJIUTH (hopmyity ['epoHa asns miomanu
TPEYroJbHHUKA; PelIaTh 33/1a4d Ha BHIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE ¢ (hOpMyliaMu
momasei u reopemoit Iudaropa
I'naBa VII. IMomo6ubIe | 19
TPeyrojbHUKH
1 Onpenenenue 2 OOBACHATL  IIOHATHE
0T00HBIX MPOMOPLUOHAIEHOCTUA OTPE3KOB;
2 TPEYrOIbHUKOB 5 dbopMynupoBath oTpeaeneHus
IpusHaku  mono6us MO0OHBIX TPEYTOJIBLHUKOB U K03 duinenrta
TPEeYTOTBHUKOB 1 nono6ust; opMyIHpOBaThH U I0KA3HIBATH
3 7 TEOPEMBI: 00 OTHOIICHUH TUIOIIAICH MO JOOHBIX
KonTponbuas pabora Ne 3
TpumeHenne oTOGHA K TPEYTrOJIbHUKOB, 0 pU3HaKax
JI0Ka3aTeIbCTBY TEOPEM U HOHO6HfI TPEYTOJILHUKOB, 0
4 PEIIEHHIO 387124 3 CpeaHei JUHUH TPEYrOJIbHUKA,
COOTHOMICHHNS MEKITY 0 NepeceyeHn MeauaH
CTOpOHAMH H YIIIaMH TPEYTOJIBHHUKA, O IPOMOPITUOHAIILHBIX OTPE3KAX B
HPSMOYTOMBHOTO Tpe- MPSIMOYTOJIBHOM TPEYTOJIBHHUKE; OOBSICHSITh, YTO
YTOIBHHKA 1 TaKOE€ METOJI IMOA00MS B 33/1a4aX Ha TIOCTPOCHUE,

KonTponbnas padora Ne 4

Y IPUBOJIUTH MPUMEPHI IPUMEHEHHS 3TOTO
METO0/1a; O00BACHATH, Kak
MOKHO MCIIOJIb30BaTh CBOMCTBa
MOA0OHBIX TPEYTOJILHUKOB B

M3MEPUTENIBHBIX pab0TaX Ha MECTHOCTH;

OOBACHATH, KaK BBECTHU IOHATHE HOAOOUS  JIJIA
IIPOU3BOJIBHBIX ¢buryp;

(dhopMynupoBath OmpeneNeHus: U

WJUTIOCTPUPOBATH TIOHATHS CUHYCA, KOCUHYCA U

TaHTeHCca OCTpOTo yria
MPSIMOYTOJIBHOTO TPEYTOIbHUKA;
BBIBOJIUTh OCHOBHOE

TPUTOHOMETPUYECKOE TOXKAECTBO U 3HAUCHUS

CHHYCa, KOCUHYCa M TaHreHca i yriaos 30°, 45°,
60°; pemarb 3a/1a4u,
CBSI3aHHBIE € I0JI00MEM

TPEYTOIBHUKOB, JIJIsl BBIYUCIICHUS 3HAYCHHIA




TPUTOHOMETPUYECKUX byHKUIni
HCIIO0JIb30BaTh KOMIIBIOTEPHBIE IIPOTPAMMBI

I'masa VIII. OkpyskHOCTH 17

1 KacarenbHas K HccnenoBaTh B3aMHOE PacIioyioKeHUE MPSIMOI U

2 OKPY>KHOCTH OKPYKHOCTH; (OPMYJINPOBATh ONpEeICHHE
LenTpanbHbie U KacaTeJIbHOU K OKPY>KHOCTH; (pOpMyITUpOBaTh U

3 BIUCaHHbIe yriibl Yerbipe | 3 JTIOKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTeJIbHOM, O

3aMedaTresIbHble IIPU3HAKE KacaTeJIbHOU, 00 0Tpe3Kax

4 TOYKH TPEYroJbHUKA KacaTelbHbIX, IPOBEIEHHBIX U3 OJTHOM TOUKH;
Bnucannas u onvcanHas (hopMyIIMpOBaTh MOHATHS LIEHTPAJIILHOTO yIJia U
OKpyxHOCTH Permenue IpagyCHOM  Mepbl JyTU OKPYXHOCTH;
3a1a4 1 (hopMyJIMpOBaTh U JOKa3bIBATH TEOPEMBI: O




Konrponsnas padora Ne 5

BIIMCAHHOM YTJI€, O IPOU3BEICHUN OTPE3KOB
NepeceKarouxcst Xopa; GopMyIHpOBaTh U
JOKa3bIBaThb TEOPEMBI, CBS3aHHBIE  C
3aMeyaTesIbHbIMU TOYKaMH TPEYTOJIbHUKA: O
OucceKTpuce yria U, Kak CIeACTBUE, O
nepeceueHnH OUCCEKTPHC TPEYTrOIbHUKA; O
CEpEMHHOM NEPIEHIUKYJIAPE K OTPE3KY U, KaK
CIIEICTBUE, O [IEPECEUEHUH CEPEANHHBIX
NIEPIEHIUKYIJIAPOB K CTOPOHAM TPEYTOJIbHUKA; O

IIEPECEUCHUH BBICOT TPEYTOJIbHUKA;
(dbopMyIIHpOBaTh ONPEEICHUS OKPYKHOCTEH,
BIIMCAaHHOW B MHOTOYI'OJIbHUK Y ONIMCAHHOW OKOJIO
MHOTOYT'OJIbHUKA; (DOPMYJIUPOBATh U JOKA3bIBATh

TEOPEMBI: 00 OKPY’KHOCTH,
BIIMUCAHHOW B TPEYTOJIbHUK; 00 OKPYKHOCTH,
OMMCAHHOM OKOJIO TPEYTrOJIbHUKA; O CBOMCTBE
CTOPOH OIMCAHHOTO YEThIPEXYTOIbHUKA; O
CBOMCTBE YIJI0B BIHCAHHOIO
YEeThIPEXYTOJIbHUKA; pelaTh 3a1aun

Ha BBIYKCIIEHHE, JOKA3aTeJIbCTBO U
[IOCTPOEHHUE, CBA3AHHBIE C OKPYKHOCTBIO,
BIMCAaHHBIMU U ONMCAHHBIMU

TpeYroJbHUKaMu u
YeThIPEXYTrOJIbHUKAMU; UCCIIEI0BAaTh CBOWCTBA
KOH(UTypaluii, CBI3aHHBIX C OKPYKHOCTBIO, C
[TOMOLIbIO0 KOMIIBIOTEPHBIX IPOTPAMM

IMoBTOpenue. Pemenue 3axa4 4
9 k1ace
Howmep Copnepxanune Matepuana | Konnyectso XapakTepucTuKa OCHOBHBIX
naparpada 4acoB BUJIOB JIEATEIILHOCTH YUEHUKA (Ha
yYpOBHE Y4EOHBIX IEHCTBHIN)
[ToBTopenue kypca reomerpun 8 | 2
KJlacca
I'naBa IX. BekTopsl 12 @opMyJIUPOBATh ONPEACIECHUS WU WUIKOCTPUPOBATH
1 [MousTHe BEKTOpa | 2 MOHATUSL BEKTOpAa, €ro JUIMHBI, KOJUIMHEAPHBIX U
2 CrnoxeHne U BHIYUTaHHE PaBHBIX BEKTOPOB; MOTUBUPOBATHh BBEJCHUE TTOHITHIA
3 BEKTOPOB 4 u NECUCTBUH, CBSI3aHHBIX c BEKTOPAMH,
YMHOXeHHEe BeKTopa Ha | 5 COOTBETCTBYIOIIMMH TPUMEPAMH, OTHOCSIIMMHUCS K
YHCIIO. [Ipumenenue (GU3NYECKMM BEKTOPHBIM BEIIMYMHAM; TPHUMEHSTh
BEKTOPOB K PEIIECHUIO BEKTOphl W JCWUCTBUS HAJ HHMH TpPU pPEHICHUU
3a1a4 1 reOMEeTPHUECKUX 3a]a4
Konrpomnsnas padora Ne
1
I'naBa X. MeToa koopAuHAaT 10




1 Koopaunats! BekTopa 2 OOBACHATD u WLTIOCTPUPOBATh MIOHSTHS
2 [Ipocreiimme 3aga4uu B NPAMOYTOJIbHOM CHCTEMBI KOOPJMHAT, KOOPAUHAT
KOOpMHATAX 3 TOYKA W KOOPAMHAT BEKTOpAa; BHIBOJUTH H
3 YV paBHEHHUST OKPYKHOCTH UCIOJb30BAaTh IPU pEHIEHUH 3a7a4  (POpMyJIbl
- npsmoii 3 KOOp/AMHAT CepeluHbl OTpe3Ka, JIMHBI BEKTOpa,
Perenne 3a1a1 11 PacCTOAHMA MEXAY IBYMS TOUKaMM, ypaBHEHWT
Konrponsnas pabora Ne ORPYIRHOCTIL H HIPAMOH
2
I'naBa XI. CoorHomeHusi mexny| 14 @opMynHMpoBaTh U WILIIOCTPUPOBATH ONPEACICHUS
CTOPOHAMM M YIJIAMH CHUHYCa, KOCUHYCa, TAHI'€HCA U KOTaHreHca yrios ot 0
10
TPEyroJbHHUKA. CxkansipHoe 180°;  BBIBOOAUTH  OCHOBHOE  TPUTOHOMETPUYECKOE
npousBeIeHne BEKTOPOB TOXKIECTBO M (HOPMYJIBI MPUBEACHUS;, (HOPMYIUPOBATH U
1 CHHYC, KOCHHYC, TAHIHC, 3 JI0Ka3bIBaTb TEOPEMbl CUHYCOB M KOCHHYCOB, IPUMEHSTh
KOTAHT€HC YIia WX TIpU PpEHICHUH TPEYroJbHUKOB, OOBSICHITH, Kak
2 COOTHOMICHNS MERITY 6 UCHOJIb3YIOTCS ~ TpUTOHOMETpUuYeckue  (GopMyibl B
CTOPOHAMH M YIJIaMH M3MEPUTENIBHBIX paboTax Ha MECTHOCTH; (OPMYIHPOBATH
TpeyrobHuKa ONpeAeNeHUs] yrila MEXJIy BEKTOpaMH M CKaJSPHOIO
CKAIIPHOE IPOU3BEICHHE 3 MIPOU3BECHUSI BEKTOPOB; BHIBOAUTH (POPMYITY CKAJIIPHOTO
BEKTODOB IIPOU3BEICHUS yepes KOOP/AMHATbI BEKTOpPOB;
Perenme 3a1au 1 (1)0ijIYJ'II/Ip0BaTI> U 00OCHOBBIBaTH  YTBEPXKACHHE O
1 CBOMCTBaX CKAaJIAPHOIO IPOU3BEICHMS, HCIIOJIb30BaTh
Konrtponsnas padora Ne 3
CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB MPH PEILICHUH 3aa4
I'naa XIl. Jnuna oxpyxHoctn u| 12 DopmyIupoBaTh olpezeieHue MIPaBUIILHOTO
ILUIOIIA/Ib KPYyra MHOT'OYTOJIbHUKA; (POPMYIUPOBATh U JOKA3bIBATh TEOPEMBI
1 [IpaBunpHbIE 4 00 OKpYKXHOCTSIX, ONHMCAaHHOW OKOJIO TpPaBHJIBLHOTO
2 MHOI'OYroJbHUKH JlJinHa 4 MHOTOYrOJIbHMKAa M BIHMCAHHOM B HEr0; BBIBOJUTH U
OKPY’KHOCTH u UCIOJb30BaTh (HOPMYIbl Ui BBIYUCICHUS ILJIOLIA]IU
mIomanks Kpyra Permenne 31 | OIpaBUIBHOIO MHOIOYTOJIbHHMKA, €T0 CTOPOHBI M paauyca
3ana4 BIINCAaHHOM OKPYKHOCTH; pelIaTh 3aJaud Ha MOCTPOCHHUE
KouTpoubHas paGora Ne 4 MPABUIBHBIX MHOTOYTOJIbHUKOB; OOBACHATh TMOHSATHS
JUIMHBI - OKPYXXHOCTM H IUIOINAJW Kpyra; BBIBOJWTH
(GhopMyIIbI ISl BBIYMCIIEHUS JUIMHBI OKPYXHOCTU M JUTUHBI
IOyrd, IUIOIIAAU Kpyra M IUIOIIAgu KPYrOBOI'O CEKTOPa;
MIPUMEHSTH 3T (GOPMYJIbI IIPH PELICHUN 33]1a4
I'nasa XIII. IBuxenus 6 OOBSCHATD, YTO TaKOE OTOOpaKEHUE MIIOCKOCTH Ha cels 1
1 ITonsTue IBUXKECHUS | 2 B KaKkOM CJIy4yae OHO Ha3bIBaeTCs JBUKEHHEM IIOCKOCTH;
2 [MapannenbHbIii IepeHoc U | 2 OOBSCHATH, YTO TAKOE OCEBas CHUMMETpHS, LIEHTpasibHas
noBopoT Pemenue 3a1au CUMMETpHs, MapajUleNibHbIii TepeHoc U  TOBOPOT;
2 00OCHOBBIBaTh, UTO ITH OTOOPAXKEHUS ITIOCKOCTH Ha ceds
1 SIBIISIIOTCS IBUKECHUSIMU; OOBSICHATD, KAaKOBa CBS3b MEXKIY
OBUKEHUSIMM W HAJOXKEHUSAMH;  WUIFOCTPUPOBATH
OCHOBHBIE BHUJbl IBW)XCHHH, B TOM YHCIE C IMOMOUIBIO
KOMIIBIOTEPHBIX ITPOrpamMMm
I'masa XIV. HauanbHbie cBeeHUS U3 4 OOBACHATH, YTO TaKOE€ MHOTOTPAaHHUK, €r0 TpaHH, pEopa,

CTEpPEOMETPUU

BCpIIMHBI, JUAroHaJiu, Kakoit MHOI'OIrpaHHUK HAa3bIBACTCs




1 MHororpannuku Tena
2 Y MTOBEPXHOCTHU
BpAaICHUS

BBIMYKJIBIM, YTO TaKOE N-yTroJbHAS IpHU3Ma, €€ OCHOBAHUS,
OokOBbIe TpaHH H OOKOBBIE pEOpa, Kakas MpHU3Ma
HAa3bIBACTCS MPAMON U KaKasi HAKJIOHHOM, UTO TaKOE€ BbICOTA
MPU3MBI, KaKasi IpU3Ma Ha3bIBACTCS MapaUIeNIeUIEOM H
KaKoi TapaJuleieluIel Ha3bIBACTCS MPSMOYTOJIbHBIM,
¢dbopMmynmupoBatb U  OOOCHOBBIBATH  YTBEPKICHUS O
CBOWCTBE JUAaroHajed MapajuielenuIea U O KBaapare
JaroHalu PSIMOYTOJIBHOTO napajuieNienumnena;
OOBSICHSITh, YTO TaKOE 00bEM MHOTOTPAaHHUKA; OOBSICHSITH,
KaKoil MHOTOTPaHHUK Ha3bIBACTCS MUPAMUION, YTO TaKOE
OCHOBaHHE, BepIINHA, OOKOBBIC T'paHH, OOKOBBIC pEOpa M
BBICOTA NHUPaMUIbL, Kakas MHpaMUAa  Ha3bIBaeTCs
MPaBWJIBHOM, 4TO Takoe arnodema npaBuiIbHON MUPaAMHUIbI,
OOBSCHATH, KAKOE TEJIO Ha3bIBAETCS LIHJIMHIPOM, YTO TAKOE
€ro 0Cb, BHICOTa, OCHOBAHMUSI, painyc, OOKOBas

MOBEPXHOCTh,  oOOpasyromue,  pa3BEpTka  OOKOBOIL
MOBEPXHOCTH, KAaKUMHU (OpMYTIaMU BBIPAXKAIOTCS 00BEM H
ionaab OOKOBOW TMOBEPXHOCTH LUJIMHAPA; OOBSICHSTH,
KaKoe Tell0 Ha3bIBaeTCsi KOHYCOM, YTO TaKO€ €ro Och,
BBICOTA, OCHOBaHHE, OOKOBas MOBEPXHOCTh, 0Opa3yIolIye,
pa3BépTka OOKOBOM MOBEPXHOCTH, KaKUMHU (PopMylIaMu
BBIp@XaloTCs 00BEM KOHyca H IUIOMAAb OOKOBOH
ITOBCPXHOCTH, O6’I)HCH$ITI>, KaKas MOBCPXHOCTb HA3bIBACTCA
chepoil W Kakoe TeNo Ha3bIBACTCS IMIAPOM, YTO TaKOe
pamuyc u amamerp cdepsl (mapa), pacro3HaBaTh Ha
pUCYHKaX IIpU3MYy, IIapajlIelenuIles], IupaMuny, HUInHip,
KOHYC, II1ap

IoBTOopenue. Peuenue
3agau. 00 akcuomax

IVIAHUMETPHUH
Hrorosas KOHTPOJbHAS
paborta Ne 5

IInanupyemble pe3yJbTaThl H3yYeHUsI Kypca reoMeTpuu B 7-9 Kiaccax.

Harasipnas reoMeTrpus
BrinmyckHuK Haydures:

1) pacro3HaBaTh Ha YepTEKaX, PUCYHKAX, MOJACISIX U B OKPYKAIOIIEM MUPE IJIOCKHE M MPOCTPAHCTBEHHBIC

reoMeTpryYecKue (pUrypsl;

2) pacro3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIILHOTO MapajuieNienuIe/ia, MPaBUIbHOW MHPaMUIbI, IHIHHIpPA U

KOHYCa,;

3) ompenensTh MO JMHEHHBIM pazMepaM pa3BEPTKU GUTYphI IMHEHHBIC Pa3MEpbl caMoil GUTYpbI U HA000POT; 4)
BBIYUCIIATH 00BEM MPSAMOYTOJIBHOTO NapajieNienunena. BoinycKHUK noay4um 603MOHCHOCb:

5) sviuuciamb 00BEMBI NPOCMPAHCINBEHHBIX 2COMEMPUYECKUX PUSYD, COCMABNIEHHbIX U3 NPSIMOY2ONbHbIX

napaﬂﬂeﬂenunedoe;

6) yenybums u pazeums npedcmasienus 0 NPOCMPAHCMEEHHBIX 2e0MEMPUUECKUX PUueypax;

NPUMEHAMb nouamue pazeépmru

I'eomerpuueckue Gurypsl
BoinyckHUK Hay4uuTCS:

ons BblNOJIHEeHUA npakmu4ecKkux pacqémoe.




1) 1onB30BaThCS SA3BIKOM TEOMETPHH Ui OMMCAHUS TPEIAMETOB OKPYKAIOLIETO MHpa M UX B3aHMHOTO
PacIOJIOKEHUS;
2) pacro3HaBaTh M H300pakaTh HA YEPTEXKAX M PUCYHKAX T€OMETPHUYCCKHE (DUTYPHI K UX KOH(PHUTypaIHH;
3) HaxomUTh 3HAYCHHMS JJIHH JIMHEWHBIX JIEMEHTOB (PUTYp U UX OTHOIICHUS, IPAJyCHYI0 Mepy yriioB oT 0 10
180°, MPUMEHSIS onpezeeHus, CBOICTBA u MPU3HAKHU buryp u ux
3JIEMEHTOB, OTHOIIEHUS PUTYP (PaBEHCTBO, MOJ00ME, CHMMETPHH, TIOBOPOT, TApaJUICTLHBIN IEPEHOC);
4) onepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMU T€OMETPHUYCCKUX (DUTYP;
5) omepupoBaTh C HAYaJIbHBIMH TOHSITHAMH TPHUTOHOMETPUH U BBIMOJHATH JICMEHTAPHBIC OMepaIuu
Hal (DYHKIUSMH yTIIOB;
6) pemath 3a/1a4M HA JOKA3aTEIbCTBO, OMUPASCh HA M3YUYCHHBIC CBOMCTBA (PUTYP M OTHOLICHUH MEXIY HUMHU
U TIPUMEHSS U3Y4YE€HHbIE METO/IbI I0Ka3aTeNbCTB;
7) peuiath HECIOXKHBIC 3a/la4i HA MOCTPOCHHE, MPUMEHSSI OCHOBHBIC aJITOPUTMbI MOCTPOCHHUS C IMTOMOIIBIO
HUPKYJIS U JIMHEHKU;
8) pemarp IUTAHUMETPUYECKUE 3a/a4d HA HAXOXKICHUE TCOMETPHUYCCKHX BEIUYMH I10 OoOpaslaM Win
aJIropuTMaM, peliaTh NpoCTeHIINe IIIaHUMETPUUECKHE 3a/1a4H B IPOCTPAHCTBE.
9) wu3BIEeKaTh HHPOPMAIIHIO O TEOMETPUIECKUX (HUTypax, MPEACTABICHHYIO Ha YePTEkKax B SBHOM BH/IE;
10) npuMeHATH AJIs pelIeHHs 3a/1a4 reoMeTpudecKue (HaKThl, €CIM YCIOBUS UX MPUMEHEHHUS 33aHbl B ABHON
hopwme;
BbInycKHUK OJTyYUT BO3MOKHOCTD:
11) oBnageTh METOAAMH PEIICHHS 32144 HA BBIYMCIICHUS M JI0KA3aTeIbCTBA: METOOM OT IPOTUBHOTO, METOJIOM
no106usi, METoI0M repedopa BapHaHTOB U METOJIOM F€OMETPUUECKUX MECT TOUEK;
12) npuoOpecTr OMBIT MPUMEHEHHUS aareOpanvdeckoro U TPUrOHOMETPHUECKOTO arapara U UACH ABHKCHHS
IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4;
13) oBnangeTh TPAUIIMOHHON CXEMOM PEICHUs 33/1a4 Ha MOCTPOCHHUE C TIOMOIIIBIO IUPKYJIS U JIMHEHKH: aHAIIU3,
MOCTPOCHUE, 10KA3aTEeILCTBO U UCCIICIOBAHHUE;
14) Hay4uThCS pelaTh 3a7a4K Ha IIOCTPOCHHE METOI0OM IeOMETPUUECKOTO MECTa TOUEK U METOJIOM MOA00uS;
15) npuobpectu OIBIT HUCCIIEOBAHMS CBOIICTB IUTAHUMETPHUECKUx (uryp c
MTOMOUIbI0 KOMIIBIOTEPHBIX MTPOTPAMM;
16) nproOpecTH OMBIT BHIOIHEHHUS MPOSKTOB MO TeMaM: «['eoMeTpruueckie mpeodpa3oBaHusl Ha MIIOCKOCTHY,
«IlocTpoenue oTpe3koB 1o popmyne»;
17) Hay4uThCS UCIOJIL30BATH CBOMCTBA TEOMETPHUCSCKUX (DUTYp JUIS PEIICHHS TUIIOBBIX 33/1a4, BOZHUKAFOIIIX
B CUTYalUsX [IOBCETHEBHOM KU3HU, 3a]a4 IPAKTUUECKOTo cofepkaHusi. OTHoIeHus
BrinyckHUK HAy4UTCS:
1)onepupoBath Ha 6a30BOM YpOBHE MOHATUSMU: PAaBEHCTBO (PUTYp, paBHbIE GUTYPHI, PABEHCTBO
TPEYTrOJIbHUKOB, MAPAIIEIBHOCTh MPSMBIX, TEPIEHANKYISIPHOCTh MPSIMBIX, YTIIBI MEXY MPSIMBIMH,
NEPIEeHIUKYISAP, HAKIOHHAS, IPOEKITHS.
BbInycKHUK MOTyYUT BO3MOKHOCTD:

2)MCII0JIb30BATh OTHOIIEHHUS Ul PEILIEHUS IPOCTEUINX 3a/1a4, BOZHUKAIOIINX B PEAJIbHOM JKU3HM.
I'eomeTpnyeckne mocrpoeHusi BoIyCKHUK HAy4UTCS:

1)uzo0pakaTh TUNOBbIE IJIOCKUE (PUTYPHI M (PUTYPBHI B IPOCTPAHCTBE OT PYKU U C TOMOILbIO HHCTPYMEHTOB.
BbInyCKHUK NOJTyYUT BO3MOKHOCTD:

2)BBINIONHSATH MPOCTEHUIIINE TOCTPOSHHUS HA MECTHOCTH, HEOOXOAMMBbIE B pealibHOM JKU3HU.
I'eomerpuueckue npeodpa3oBaHusi BeIMyCKHUK Hay4HuTCS:

1)cTpouth GuUrypy, CHMMETPHUYHYIO JaHHON (UType OTHOCUTENIBHO OCH M TOUKH.

BBITyCKHMK ITOJIYYUT BO3MOKHOCTD:



2)pacro3HaBaTh JBUKEHHE 0OBEKTOB B OKPYXKAIOIIEM MUPE; CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MUDE.

H3MepeHue reoMeTpu4ecKux BeJHYHH

BrinyckHuK HayduTes:

1) ucnonb30BaTh CBOMCTBA M3MEPEHUS JIUTHH, TUIOIAICH U YIJIOB IPH PEIICHUH 3a/1a4 Ha HAXOXKICHHE THHBI
OTpe3Ka, JUTMHBI OKPY>KHOCTH, JUTUHBI TyTH OKPYKHOCTH, TPATyCHON MEpHI yIia;

2) BBIYMCIISTH JUTMHBI JTUHEWHBIX 3JIEMCHTOB (UTYP U HUX YIJIbI, UCIOJIB3YS (DOPMYJIbI JUIMHBI OKPY)KHOCTH U
JUIMHBI AYTU OKPY>KHOCTH, (pOopMyJIBI TUIOIIaAeH puryp;

3) BBIUMCIATH IUIOIIAANA TPEYrOJbHHUKOB, MPSIMOYTOJILHUKOB, I[apajlieIorpaMMOB, Tpamelnui, KpPyroB H
CEKTOPOB;

4) BBIYUCIATH [UIMHY OKPY)KHOCTH, JUTHHY JYTH OKPYKXHOCTH;

5) pemath 3amaud Ha JIOKA3aTeNbCTBO C HCIOJIL30BAaHHEM (GOPMYJ JIHHBI OKPY)KHOCTH M JJIMHBI JTyT'H
OKpYXXKHOCTH, (popmyn muromaaeit puryp;

6) pemiath MPAaKTUYCCKHE 3a/a4M, CBS3aHHBIC C HAXOXKICHHEM TICOMETPUYCCKUX BEIUYHH (HMCIOIB3Yys MPHU
HEOOXOIMMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEJICTBA);

7) BBIMOJHATH U3MEPEHHE UTHH, PACCTOSHU, BEJIMYHUH YIJIOB, C TOMOIILI0 HHCTPYMEHTOB ISl U3MEPCHUI JJTHH
U YIJIOB;

8) mpumeHsTH hopMyITBI nepuMeTpa, IUIOIIAIU u obbema, TIJIOIIATU

MMOBEPXHOCTH OTJCIIbHBIX MHOTOTPAaHHUKOB IPU BBIYUCIICHUSX, KOT/Ia BCE JAHHBIC HMCIOTCS B YCJIOBHH,

9) mpumensats Teopemy Iludaropa, 6a30Bble TPUTOHOMETPUYECKHE COOTHOMICHUS JUIS BBIYMCIICHUS JUTHH,
pPacCTOSIHUH, TUIONaeH B MPOCTEHIINX CIydasX.

Buinycknux nonyuum 603mMoiCHOCMb:

10)sviyucname naowaou gueyp, cocmasienHvlx U3z 08yx uiu 0Oojee NpAMOY20JbHUKO8, NAPALIeN02PAMMOS,

Mpey2oIbHUKO8, Kpyea U CeKmopa,

11)svruucaameo niowaou MHO20)20/IbHUKOS, UCnovL3ya OmMHOWEeHUs PasHoBeIUKoCmu u

PABHOCOCMABIEHHOCTU,

12)npuobpecmu onvim npumenerus aneedpauiecKkoco u mpueoHOMempuiecko20 annapama u uoet OBUNCeHUs

npu peuteHuly 3a0ay Ha 8bl4UCIeHUe NIowadel MHO20Y20/IbHUKOB.

13)svluucnams paccmosanusi HA MECMHOCMU 8 CIMAHOAPMHBIX CUMYAYUAX, NI0OWAOU 8 NPOCMEUUUX CYYasX,

NPUMEHAMb YOPMYIbL 8 NPOCMEUUUX CUMYAYUAX 8 NOBCEOHEBHOU HCUSHU.

Koopannarsl

BoinyckHUK HAy4UTCS:

1) BBIYUCIIATH JUTMHY OTpPe3Ka [0 KOOPJAWHATAM €T0 KOHIIOB; BEIYUCIISATH KOOPIMHATEI CEPEIUHBI OTPE3Ka;

2) MCIOJIb30BaTh KOOPAMHATHBIN METO/I [T U3YYEHUS CBOMCTB MPSAMBIX U OKPYKHOCTEH;

3) OTIPE/ICIIATh TPUOIIKEHHO KOOPJIUHATHI TOYKH IO €€ HM300paKCHUI0 Ha KOOPIWHATHOW IUIOCKOCTH
Buvinyckuux nonyuum 603mMoACHOCHb:

4) 081a0emb KOOPOUHAMHBIM MEeMOOOM peuleHuss 3a0ay Ha GblYUCIeHUe U O0KA3AmeNlbCMB0;

5) npuobpecmu  Onvlm  UCNONbL30BAHUSI  KOMIBLIOMEPHLIX — NPOSPAMM OJisl AHAIU3A YACMHBIX CIyYAes

83AUMHO20 PACNONONHCEHUS OKPYHCHOCIEU U NPAMbIX,
6) npuodpecmu onvim 6bINOJHEHUs Npoekmog Ha memy «lIpumenenue KOOpOUHAMHO20 Memooa npu
peweHuu 3a0ay Ha 8blYUCTIeHUe U O0KA3amenbcmeoy. BekTopbl
BblnyckHUK Hay4uuTCS:
1) omepupoBaTh ¢ BEKTOpaMH: HAaXOJUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX T'€OMETPUYECKH,
HAXOJUTh BEKTOP, PaBHBIM MPOU3BEACHUIO 33/IaHHOTO BEKTOpA Ha YUCIIO;
2) HaXOIUTH JJIsl BEKTOPOB, 33/IaHHBIX KOOPAWHATAMH: JJIMHY BEKTOPa, KOOPIUHATHI CYMMBI 1 Pa3HOCTH JIBYX U
0ojiee BEKTOPOB, KOOPAMHATHI MPOU3BENEHUS BEKTOpAa Ha YHCIO, MPUMEHSs NpU HEOOXOAUMOCTH
COUETaTEJIbHBIN, IEPEMECTUTENBHBIN U pacCpeeIINTEIbHBIN 3aKOHBI;



3) BBIUMCIATH CKASIPHOE IPOM3BEICHHE BEKTOPOB, HAXOJHUTh YroJ MEXAYy BEKTOpaMH, YCTaHABIUBATh
NEPIEHUKYIIPHOCTD MPSIMBIX.
Buvinycknux nomyuum 603mMocHOCb.

4) osnademv 6eKMOPHBIM MEMOOOM OJisl peUuleHUst 3a0ay HA GbIYUCTEHUE U OOKA3AMENbCMEO,

5) npuobpecmu onvim évinoanenust npoexmos na memy «lIpumenenue 6eKMoOPHO20 Memooa npu peuenuu 3a0ay
Ha 8bIYUCTIEHUE U OOKA3AMENbCBOY.



