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IHosicHuTEeNLHAA 3aNIUCKA

['eomeTpusi Kak OAUH U3 OCHOBHBIX PA3eiIOB IIKOJIBHOW MaTE€MAaTHUKH, UMEIOIIUA CBOEH
LEeNbI0 00ECIeYnTh H3yueHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHHA M B3aUMHOE
pacoJIOKEHUE, ONUPAECTCS HA JIOTMYECKYI0, [OKa3aTelIbHYI JMHUIO. LleHHOCTh Hu3yuyeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs 3aKIIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUHUTCSI TPOBOAMUTH JIOKA3ATEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUCHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXJIeHUs «OT MPOTUBHOIOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHpOBaTH OOpaTHBIE
YTBEPKACHHUS.

BTopoii 1enbo u3y4eHus: TeEOMETPUU SBIISIETCSI UCIIOJIb30BAaHUE €€ KaK MHCTPYMEHTA IpU
pEIIEHNN KaK MaTeMaTU4YEeCKUX, TaK M IPAKTHUUECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOMN
*Ku3HUA. OOydaromuiics OJDKEH HAY4YHTbCS OIpPENeIUTh TeOMETpUYecKyro (Urypy, omnmcarb
CJIOBaMH JIAHHBIM YEPTEX WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOUMYIO JJIMHY ONTOBOJOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxka s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIMTENbHAS JIUHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHun 3agad  MPAKTUYECKOTO  XapakTepa OOy4alOUIMiiCs  y4UTCS  CTPOHTH
MaTeMaTUYeCKUe MOJEIN pEalIbHbIX JKU3HEHHBIX CHUTyalluil, MpPOBOJUTH BBIYUCICHUS U
OLICHUBATH aJICKBAaTHOCTbH IMOJYYEHHOI'O PE3YJIbTATa.

KpaitHe BaxxHO MOJUEPKMBATH CBSI3U T€OMETPUM C JPYTMMU YYEOHBIMHU IpEIMETaMH,
MOTHBHPOBaTh  HCIOJB30BaTh  OMNPENCIICHUS TIEeOMETPUYECKHX (QUryp U  TOHATHUH,
JEMOHCTPUPOBATH MMPUMEHEHHE MOJTYYCHHBIX YMEHHH B (PU3HMKE U TEXHHUKE. JTHU CBSI3U Hanboee
APKO BUIHBI B TeMax «BekTopbl», « TpuroHomeTpuueckiue COOTHOMEHU», «MeToJ KOOpAUHATY
u «Teopema [Tucdaropay.

YueOHsblii kypc «l'eoMeTpus» BKIIOYAET CIEAYIONIIME OCHOBHBIEC Pa3JeNibl COJCPIKAHUS:
«I'eomerpuueckue ¢Gurypsl M UX CBOMcTBay, «l3MepeHHe TIeOMETPUUECKUX BEIUYUHY,
«/lekapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTW», «Bektopel», «JIBUKEHUA  IIOCKOCTWY,
«IIpeoOpazoBanus nogodus». Ha uzyuenune kypca «I'eomerpus orsoaurcs 204 daca:B 7 kiacce-
68 yacoB(2 vaca B Hejmelnmo, B 8 kiacce- 68 yacoB ( 2 waca B Henenmo(. B 9 kiacce-68 yacoB(2
yaca B HEJICIIO)

Coaep:xanue yueonoro npeamera «I'eomerpusi»
B 8-9 KJjaccax
Pabouas nporpamMmma KOHKpPETU3UPYET COEPKAHUE MTPEIMETHBIX TEM 00pa30BaTEIbHOIO
CTaHJapTa U MOKA3bIBAET paCIpEICIICHHE YIEOHBIX YacOB 10 pa3jesiaM Kypca.

8 kaace

I'naBa 1. Yerbipexyroiabuuku (14 yacos)

MHOroyronbHuUK, BBITYKJIBbI MHOTOYIOJIBHHUK, YeThIpexyroibHuK. Ilapamienorpamm, ero
cBoiictBa M mpusHaku. Tpanenus. IlpsmoyronbHuK, poM0O, KBajpar, ux cBoiicTBa. OceBas U
LIEHTpaJbHasi CAMMETPHH.

OceBas U LeHTpaibHasi CHMMETPUN BBOJATCS HE KaK MPeoOpa30BaHUE IIOCKOCTH, a KaK
CBOWCTBAa Te€OMETPUYECKHX (UTyp, B YaCTHOCTH YETHIPEXYroJbHUKOB. PaccMoTpeHHe 3THX
MMOHATHH KaK IBM)KEHUM IIOCKOCTH COCTOMUTCS B 9 Kiacce.

I'nmasa 2. Ilnomans (14 yacoB)
IlonsiTe mIOmIAAM MHOTOyrosibHUKA. Ilmomaau mpsMOYrojibHUKA, MapauiesiorpaMMa,
TpeyrojipHUKa, Tpanenuu. Teopema [Iudaropa.

HerpaguumonHo#t /Ui MIKOJBHOTO Kypca SBIISETCS TeopeMa 00 OTHOUICHHH IUIOIIaei
TPEYrOJIbHUKOB, UMEIOIIUX MO0 paBHOMY yriy. OHa MO3BOJSET B JaJbHEHIIEM JaTh IIPOCTOE
JI0Ka3aTeNbCTBO MPU3HAKOB MOJ00US TPEYrOJIbHUKOB. B 3TOM COCTOUT OJTHO M3 MPEUMYILECTB,
00yCJIOBJICHHBIX PaHHUM BBEJCHHEM NOHATHUSA Iutomanu. [lokasarenbctBo TeopeMsl [Iudaropa



OCHOBBIBAaCTCS Ha CBOWCTBax Iulomaaed W QopMmynax g IUIOMIAZeH KBajapara H
NpSAMOYToJIbHUKA. Jloka3bIBaeTCs Takxke Teopema, oopatHas teopeme [Iugaropa.

I'naBa 3. Ilogo0HbIe TpeyroabHukHu (19 yacoB)

[TonoGuble TpeyrosnbHuku. IlpusHaku nomobus TpeyroiabHUKOB. llpumeHeHue mnopodus K
JI0Ka3aTeNbCTBY TEOpEM M peuieHuto 3anad. CHHYyC, KOCMHYC M TaHI'€HC OCTpOro YrIua
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Omnpenenenue MOAOOHBIX TPEYTOJILHUKOB [AeTCs HE Ha OCHOBE MpeoOpa3oBaHuUs
1oo0us, a yepe3 paBeHCTBO YIJIOB U MPONOPLUOHATIBHOCTh CXOACTBEHHBIX CTOPOH.

[lpu3Haku TOMOOMS TPEYrOJbHUKOB JOKA3BIBAIOTCS C TOMOLIBIO TEOPEMBI 00
OTHOLICHHH IIONIA/IEH TPEYTOJIBHUKOB, IMEIOIUX 110 PABHOMY YTIIY.

Ha ocHoBe npu3HakoB no00us JOKa3bIBAETCS TEOPEMA O CPEIHEN JIMHUU TPEYTOJIbHUKA,
YTBEPKACHUE O TOYKE IEPECCUCHUs MEIMaH TPEYroJbHUKA, a TAKXKE JBa YTBEPKACHUS O
IPONOPLUOHAIIBHBIX OTpe3Kax B IPSAMOYTOJbHOM TpeyrosibHUKe. Jlaercs npencraBiIeHHE O
MeToze NoJ00Ms B 3a/lauax Ha IOCTPOEHUE.

B 3axitoueHue TeMbl BBOJSTCS 2JIEMEHTHl TPUTOHOMETPUHM — CHUHYC, KOCMHYC M TaHIEHC
OCTPOTO yrja MPsIMOYrOJBbHOIO TPEYrOJIbHUKA.

I'naBa 4. OxpyxkHocTb (17 4acoB)

B3aumHoe pacnosiockeHne npsAMoN U OKpyxkHocTU. KacaTenpHas K OKpY>KHOCTH, €€ CBOWCTBO U
npusHak. lleHTpanbHble M BNMCaHHBIE Yribl. YeTblpe 3ameuarelbHble TOYKU TPEYroJbHUKA.
BrincanHas u onucaHHasi OKPYXHOCTH.

B nanHOM TeMe BBOAMTCA MHOIO HOBBIX IIOHATHMM W PacCMaTpUBACTCS MHOIO
YTBEP)KJICHHUM, CBA3aHHBIX C OKPYXHOCTbIO. [l MX YCBOEHHUsS cielyeT YAEIUTb OoJiblIoe
BHUMAaHUE PELICHUIO 33/1a4.

VYTBepKIeHUsI O TOUKE MepecedeHnss OUCCEKTPUC TPEYTOJIbHUKA M TOYKE IepeceueHUs
CEpEIMHHBIX MNEPIEHIUKYJIAPOB K CTOPOHAM TPEYroJIbHUKA BBIBOJSATCS KAaK CIEICTBUS U3
TEOpEeM O CBOWCTBaX OMCCEKTPHCHI YIJla U CEpeIMHHOIO NepIeHANKYIIsApa K oTpe3Ky. Teopema o
TOYKE MEPECEUEHUs] BBICOT TPEYroJIbHUKA (WJIM UX IPOAODKEHUN) TOKA3bIBAETCS C IMOMOIIbIO
YTBEPKACHUS O TOUKE IIEPECEUCHUS] CEPEINHHBIX NIEPIIEHIUKYJIIAPOB.

5. [loBTOpenue. Pemenue 3anau (4uaca).

9 kJjacc

BekTopsi (8 1)

Ornpezenenre BEKTOpa, Hayano, KOHEll, HyJIeBOM BEKTOp, JJIMHA BEKTOPA, KOJUTMHEAPHBIE,
COHANpaBJICHHBIC, TPOTUBOIIOJIOKHO HaNIpaBJICHHBIC, paBHbIE BEKTOPHL. 0003HAUYECHHE U
n300pakeHne BeKTOpoB. OTKIIaIbIBAaHUE BEKTOPA OT JAHHOU TOYKH.

CroxeHue ¥ BBIUUTAaHUE BEKTOPOB. 3aKOHBI CIIOKEHHS, ONIPECIICHHE CYMMBI, IIPABHUIIO
TPEYroJIbHUKA, TTPaBUIIO Napauiesorpamma. [loctpoenue BekTopa, paBHOTO CyMME JIBYX
BEKTOPOB, UCIIOJIb3YsI MPABHJIa TPEYTOJIbHUKA, TIapaJljieiorpaMMa, MHOTOYroyibHUKA. [ToHsTHE
Pa3HOCTH IBYX BEKTOPOB, MPOTHBOTOIOKHBIX BEKTOPOB.

Ornpezenenre yMHOKEHHSI BEKTOpa Ha YHUCII0, CBOMCTBA. [IpruMeHeHe BEKTOPOB K PEIICHUIO
3a/1a4. TEOPEMBI O CPEAHEN JIMHUY TPAIEelUU U aIrOPUTM PELIEHUs 3a7a4 ¢ TPUMEHEHUEM TOU
TEOPEMBI.

Metoa koopaunar (10 1)

JlemMma o xonnmMHEapHBIX BekTOpax. Teopema o pa3noKeHUH BEKTOpa MO JBYM JaHHBIM
HEKOJUTMHEapHbIM BekTopaM. [ToHsTHE KOOpIMHAT BEKTOPA, KOOPJAUHAT CYMMBI U PA3HOCTHU
BEKTOPOB, IPOU3BECHUS BEKTOpa HA YU CiI0. DOpMyIibl KOOPJIMHAT BEKTOPA YEPE3 KOOPAUHATHI
€ro KOHIIa U Hayaya, KOOPJAHHAT CEpEAUHbI OTPE3Ka, IIIMHBI BEKTOPA U PACCTOSIHUS MEXKIY
JIBYMsI TOUKaMU. Y paBHEHUE OKPY>KHOCTH U TIpsiMOi. M300pakeHne OKpYKHOCTH U MPSMOH,
3a/IaHHBIX YPABHEHUSIMU, IPOCTEHIINE 33/1a4l B KOOPIMHATAX.



CoOTHOLIEHUS MEKAY CTOPOHAMH M YIJIaMHU TpeyrojbHuka. CkaJsipHOe NPou3BeleHue
BeKTOpOB (11 4)

Ornpezenienne cuHyca, KOcuHyca B Tanrenca yrioB ot 0° 1o 180°, hopmyIisl 17151 BEIYHCICHUS
KOOPJIMHAT TOYKH, OCHOBHOE TPUTOHOMETPHUUECKOE TOXK1€CTBO. POpMYIsia OCHOBHOIO
TPUTOHOMETPHUECKOT0 TOXKAECTBA, IpocTeimue hopmMyiibl npuBeneHus. GopmMyiia riomaiu
TpeyrojiabHuKa. TeopeMbl CHHYCOB U KOCUHYCOB. MeTo bl TPOBEACHUS H3MEPUTEIHHBIX PadoT.
TeopeMa 0 CKaIsipHOM MPOU3BEACHUH JIBYX BEKTOPOB U €€ CIEIACTBHUA.

JlJInHA OKPYKHOCTH M ILUI0IAAb Kpyra (12 v)

Omnpenenenue MpaBMILHOIO MHOTOYTOJIbHHKA, OpMyJIa JIJIsl BBIYUCIICHUS yTila MPaBUIbHOTO 71 -
yrosibHUKa. TeopeMbl 00 OKPY>KHOCTSAX: OMMCAHHOM OKOJIO IPaBUILHOTO MHOTOYTOJIbHUKA U
BIIMCAHHOW B IPAaBWJIbHBIA MHOTOYTOJIbHUK. POPMYIIbI ISl BBIYUCIEHUS IJI0IAN TPaBUIBHOTO
MHOI'OYTOJIbHUKA, €T0 CTOPOHBI U PAaInyca BIIMCAHHOW OKPYKHOCTU. DOpMyJIbI 1JIMHBI
OKPY>KHOCTH U JUIMHBI IYT'H OKPYXKHOCTH. POPMYJIbI IUTOIIAIA KPYTa U KPYTOBOI'O CEKTOpa.
JBuxenns (8 4)

[TonsiTHE OTOOPAKEHUS TUIOCKOCTH Ha ceOs 1 aBrokeHus. CBONCTBA IBIKEHUH, OCEBOM H
LeHTpajabHOU cumMmeTpuu. [loHaTue napamienbHoro nepeHoca. OCHOBHBIE ATallbl
JI0Ka3aTelIbCTBA, YTO MapaJuIeNIbHBIN IIEPEHOC €CTh ABHKEHHE. [loHsATHEe TOBOpOTA.
JI0Ka3aTeNIbCTBO TOTO, YTO IIOBOPOT €CTh ABUKECHUE.

HauyanbHble cBeeHus U3 crepeomerpu (7 4)

MHororpaHHuK, Npu3Ma, napauieienunes, o00beM Tea, CBONCTBA MPSIMOYTOJILHOTO
napaienenunena, nupamuaa. Llumaaap, konyc, chepa u map.

006 akcuomax njaaHuMerTpuu (24)

O3HaKOMJIEHHE C CUCTEMOM aKCHOM, [TOJIO)KEHHBIX B OCHOBY U3yUYEHUS Kypca T€OMETPUU.
[IpencraBienne 06 OCHOBHBIX 3Tanax Pa3BUTUS T€OMETPHH.

IHoBTOpenue. Pemenue 3agay (6 4)

HauanpHble reomeTpuueckue cefenus. [lapannensuslie npsMeie. OKpy>KHOCTb. TpeyronbHUKY.
YerslpexyroabHUKU. MHOroyroisHuKU. Bektopel. Meron koopauHat. JIBUKEeHHE.

IL1anupyembie pe3viabTaThbl 0CBOCHHS V4eOHOro npeamera «I'eomeTpusn)
B 8-9 Kjaccax

JUYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJIbTAThI OCBOCHUS MPOTpaMMbl  yueOHOTO Kypca «l'‘eomeTpus»
XapaKTepU3YHOTCS:

1) maTpuoTnyecKoe BOCIIUTAHUE:

MpOSIBJICHUEM HHTEpeca K TMPONUIOMY W HACTOALIEMY POCCHUHCKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKEHHSM POCCHMCKMX MAaT€MaTUKOB M POCCUKCKOMN
MaTeMaTUYeCKOU MIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpakIaHCKoe H TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peaju3alid ero Ipas,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TIPOIIEAYP TPakJTaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITUUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTIKEHUMN
HayKH, OCO3HAaHUEM BaXXHOCTH MOPAJTbHO-ITHUYECKUX MPUHIIATIOB B IEATEILHOCTH YIEHOTO;



3) Tpy/0BOE BOCIMTAHHE:

YCTaHOBKOW Ha aKTUBHOE y4YacTHE B PEIICHWU MPAaKTHYECKUX 3aad MaTeMaTHYeCKOM
HaIpPaBJICHHOCTH, OCO3HAHMEM BR)KHOCTH MAaTEMaTUYECKOro 0Opa30BaHMs Ha MPOTSHKCHUU BCEH
KHU3HU ISl YCIICITHOM NPO(eCcCHOHANIBHON NEeSTeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHUIA,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBHIYaJIbHOH TPAeKTOpPUM OOpa30BaHHS U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYeCcKOe BOCTUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHATBHOMY M O3CTETHYECKOMY BOCHPHUSTHIO MAaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYXICHHI, YMEHUIO BUJICTh MATEMAaTUYECKIE 3aKOHOMEPHOCTH B
MICKYCCTBE;

5) IEHHOCTH HAYYHOTr'0 MO3HAHNS:

OpHECHTAIlMeH B JEATEIBHOCTH HA COBPEMCHHYIO CHCTEMY HAay4YHbBIX IPEICTaBICHUI 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTHUA UYCJIIOBCKA, IIPUPOABI U O6H.[eCTBa, IIOHUMAaHUEM
MaTeMaTH4YeCKONH HAyKH Kak cdepbl 4YeIOBEYECKOH [esTeIbHOCTH, JTAalloB €€ pasBUTUS U
SHAYUMOCTHU IJId PA3BUTHA HUBUJIM3AllUH, OBJIAJCHUECM SA3BIKOM MATCMATUKU U MaTeMaTHYeCKON
KyJIbTYypOil KaK CpEACTBOM I[IO3HAHHS MHpa, OBJAJCHUEM IIPOCTCHIINMHU HaBBIKAMH
VICCIIE/IOBATEIbCKON JICSITEIIbHOCTH;

6) pusnyeckoe BocnuTanue, GopMUPOBaHNE KYJIbTYPbI 310POBbSI H SMOIHOHAILHOTO
Os1aronosyqusi:

TOTOBHOCTHIO IPUMECHSTh MaTeMaTHYeCKHE 3HAHUS B HMHTEPECax CBOETO 3I0POBbs,
BEJICHHS 3I0POBOTO 00pa3a >KU3HH (30POBOC MHUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHH H
OT/IbIXa, peryjsipHas (u3uyecKas aKTHBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcum,
IPU3HAHUEM CBOETO IpaBa Ha OIIMOKY U TaKOT'O XKe IpaBa JIPyroro 4eaoBeKa;

7) IKOJIOTHYEeCKOe BOCIIUTAHHE:

OPHGHTaHHGﬁ Ha INPUMCHCHUC MATCMATUUYCCKUX 3HAHUH AJid pClICHUA 3aaa4 B o0aacTu
COXPAaHHOCTH OKpYXalOIlIeil Cpeibl, IUIAHUPOBAHMS IIOCTYIIKOB M OLGHKH HMX BO3MOXKHBIX
HOCIIEICTBUH JUI OKPY’KAafoLIeH Cpejbl, OCO3HAHMEM IJI00ATBHOTO XapaKTepa 3KOJIOIHMYECKUX
npobaeM U ImyTeil X peleHus;

8) amanTanus K U3MEeHSIOUIMMCS YCJIOBHSIM COIMAJILHOI M MPUPOIHON Cpebl:

TOTOBHOCTBIO K JICHCTBHSM B YCIOBHSIX HEONPEICHEHHOCTH, MOBBIILICHUIO YPOBHS CBOCH
KOMIIECTCHTHOCTH YE€PE3 MPAKTUUCCKYIO JCATCIBbHOCTb, B TOM YUCJIC YMCHUC YUUTHCA Y APYTUX
JrOJIeH, MpUOOpETaTh B COBMECTHOM JIEITEIILHOCTH HOBBIC 3HAHUSI, HABBIKM W KOMITCTCHIIMH U3
OIIbITA APYTUX;

HEOOXOAMMOCTBIO B (POPMHUPOBAHUH HOBBIX 3HAHWH, B TOM 4HCIE (HOPMYIUPOBATH HIIEH,
IIOHATHUS, TUIIOTE3bI 00 00BEKTax H SABJICHUAX, B TOM YHCJIC PAHEC HCU3BCCTHBIX, OCO3HABATH
neuImUTh COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh CTPECCOBYIO CHTYAllMi0, BOCIIPHHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOMIMH KOHTPMEp, KOPPEKTHPOBATh NMPHHUMAEMbIe DPEUICHUS H
neicTBus, GOpMyYIMPOBATH U OLEHUBATh PUCKU U TIOCIEACTBUSA, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

BBISBIISITH M XapaKTEPH30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHIA,
OTHOIIEHUH MEXJy MNOHATHSAMH, (OPMYJIUpOBATh OINpeAeNeHUsl TOHSATUI, YCTaHABIMBAThH
CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKAIIMHU, OCHOBAHUS /ISl 000OLICHNUS U CPaBHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OPMYyIHpOBaTh U MPEOOpPa3OBBIBATh CYKICHHS: YTBEPAUTENIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISABIISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (paKkTax, TaHHbIX,
HAOJIIOJIEHUSAX U YTBEPXKACHMSX, MpeAsiaraTb KPUTEPUU JUIsl BBISIBICHHMS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUIL;



JIeNaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUECHHI 110 aHAJIOTHH;

pa3duparh J10Ka3aTeiabCTBA MATEMATHUUYECKUX YTBEPKACHUM (MpsAMbIE M OT IPOTHUBHOIO),
IPOBOJAUTH  CAMOCTOSTENBHO  HECIIOXKHBIE  JIOKA3aTelbCTBA  MaTeMaTU4yeckux  (hakToB,
BBICTpAauBaTh AapryMEHTAllMl0, IPUBOJUTH HPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYXICHUS,

BBIOMpATh CIOCOO pemieHus: y4eOHOW 3ajadd (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB PEIICHHMS,
BbIOMpaTh HanboJIee MOAXOISAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBble nccienoBarejbckue 1eiCTBUSA:

UCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEIOBATEIbCKUNA HWHCTPYMEHT NO3HAHHS, (OPMYIHPOBATH
BOTIPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSITEILHO YCTAaHABIUBATh HCKOMOE
U 1aHHO€, POPMHUPOBATH TMIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH IO CAaMOCTOSITEIILHO COCTABJICHHOMY IUIAHY HECIIOKHBIA SKCIEPUMEHT, HEOOJbIIOE
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO (OpMYyIUPOBaTh O0OOILIEHUS M BBIBOABI IO peE3yJabTaTaM IPOBEAEHHOTO
HAOJII0JIEHUS, UCCIIEI0BAaHUS, OLIECHUBATh JOCTOBEPHOCTh MOJIyYEHHBIX PE3Y/IbTaTOB, BHIBOJOB U
000011IEeHMI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE IPOIIECCA, a TAK)KE BBIIBUraTh MPEANOIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAIMH, JAaHHBIX, HEOOXOAMMBIX [
pelIeHus 3a/1a4H;

BbIOMpaTh, AHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH MH(DOPMALIMIO PA3TUYHBIX
BUOB U (pOPM IIPEICTABICHHUS;

BbIOUpaTh (OpMy TpeACTaBICHUS HHPOPMAIMM U WUIIOCTPUPOBATh peEIIacMble 3a1auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAE&KHOCT, HHGOPMALMK 10 KPUTEPHUSM, NPEIIOKCHHBIM YUUTEIEM WU
c(hOpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSMU U LIETISIMU OOLLEHUS,
SCHO, TOYHO, I'PAMOTHO BBIpaXaTb CBOIO TOYKY 3pPEHHUS B YCTHBIX M NHCBMEHHBIX TEKCTax,
J1aBaTh MOSCHEHUS M0 X0y pPellIeHus 3ajaul, KOMMEHTHUPOBATh MOJIYyYEHHBIN pe3ysbTar;

B XoA€ OOCYXJEHHUs 3aJaBaTh BOINPOCHI IO CYLIECTBY OOCYXJIaeMOW TeMbl, IMPOOJIEeMBl,
pemaeMoil 3ajauu, BhICKa3blBaTh WJIEW, HAllEJICHHbIE HA MOMCK PELICHUS, CONOCTABIATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB JUanora, oOHapy>KuBaTh Pa3IMuue U CXOICTBO
MO3UIMH, B KOPPEKTHON opMe GOpMYyIUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

NPEICTaBISITh  PE3YyNbTaThl PELIEHUS 3aJauyd, OKCIIEPUMEHTA, HCCIIECIO0BaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopmaT BBICTYIJIEHHUS C Y4YETOM 3aJad MpEe3eHTaluud U
0COOEHHOCTEH ayTUTOPUH;

NOHMMATh W MCHOJb30BaTh IMPEUMYLIECTBA KOMAHIHOM W WHAMBUAYaJIbHON pabOThl IpHU
peleHnH yuyeOHbIX MaTeMaTUYeCKUX 3ajiay;

INPUHUMATD L€JIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OpraHU3ali0 COBMECTHON paboThI,
pacripenesiaiTe BUABI pabOT, JOrOBApHBATHCS, OOCYXKIATh MpOLECC M pe3yiabTaT pPadOTHI,
00001aTh MHEHUS HECKOJILKUX JIONEH;

y4acTBOBaTh B TIPYMIOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHHUSMH, MO3TOBBIE
HITYPMBl M JIPYTHE), BBIMOJIHATH CBOIO YacThb pabOThl M KOOPAMHHUPOBATH CBOU JAECUCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:



CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aJTOPUTM pelleHHs 3a1aud (I ero 4acTh), BHIOMpPATh
crnoco0 pemeHuss ¢ Yy4E€TOM MMEIOLIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yUETOM HOBOM HH(OpMAIIHH.
CaMOKOHTPOJIb, JMOLUOHAIbHBIH HHTEJVIEKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Tpolecca W pe3yibTaTa peleHus
MaTeMaTUYECKOH 3a7auu;

IPEABUACT TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTh IIPH PEIICHUM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JESITEIBbHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAWJCHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE peE3yJIbTaTa JEATEIbHOCTU IIOCTAaBICHHOM LEIM M YCIOBUAM,
OOBSICHATH MPUYUHBI JOCTHKEHHS HJTH HEJTOCTHIKECHHUS L€, HaXOAUTh OIINOKY, 1aBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHny oOydeHus B 8 kiacce oOydaroluiics NOMY4UT CIEIYIOIUE IPEIMETHBIE
pe3yIbTATHI:

Pacrnio3HaBaTh OCHOBHBIE BHUJbI YETBIPEXYTOJbHUKOB, MX 3JIEMEHTHI, I10JIb30BAaThCS HUX
CBOICTBaMHM NP PELIEHUH F€OMETPUUECKUX 3a/1au.

[IpuMeHATH CBOWCTBA TOUKM IIEPECEUCHMs MeIUaH TpeyrojbHUKa (LEHTpa Macc) B
pelLleHNH 3a1a4.

Brnaners nmonsTueM cpeHel JMHUU TPEYroJbHUKA W TpamelMy, IPUMEHATh UX CBOMCTBa
IIpU pPELICHHHM reomerpudeckux 3anad. llomp3oBarbecs Teopemon Paneca u TeopeMou O
IPONOPLHUOHATIBHBIX OTPE3KaX, IPUMEHSTh UX IS PEILICHUS MPAKTUYECKUX 3a/]1ady.

[TpuMeHsTh IpU3HAKU 10100USI TPEYTOJIbHUKOB B PELIEHUH T'€OMETPUUECKUX 3ajau.

[Tons3oBatbess Teopemoil Iludaropa it pemeHHs Ie€OMETPHUUECKUX U IMPAKTHUECKUX
3ana4. CTpoOUTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/adaX, CaMOCTOATEIbHO JEJaTh
4epTEXK U HAXOAUTh COOTBETCTBYIOIINE JAJTUHBI.

Brnagers moHATHAMH CHHYCa, KOCHMHYCa U TaHI€HCAa OCTPOTO yria IpsSMOYTOJIbHOTO
TpeyrojapHuKa. [1oy1b30BaTbCcs STUMU HOHATHAMM JJIs1 PELICHUS IPAKTUUECKUX 3a/1ay.

Boruncnate  (pasnuuHeiMM - crioco0aMu)  IUIOIIAQAb  TPEYrojJbHUKA M IUIOIIAIU
MHOTOYTOJIbHBIX ~ (puryp (Monb3ysch, TI/€ HEOOXOAUMO, KalbKyJlsaTopoMm). IlpumensrTs
MOJIy4YE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Bnanerp NOHATHAMM BIMCAaHHOIO M LEHTPAJIBHOIO YIVIA, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJaMu (CEeKyLIMMH) U YIiie MeXay KacaTelbHON U XOpaoil
IIPU PELICHNU T€OMETPUYECKUX 3a/1a4.

Bragers moHATHEM ONMCAHHOTO YETBHIPEXYTOJIbHUKA, MPUMEHSATh CBONCTBA ONMCAHHOTO
YETHIPEXYTOJbHUKA TP PEILICHNN 3a]au.

[IpyMeHsTh MOJIyYeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHUYECKHE MOJAETH JUIs
3aJa4 peaJbHON KU3HU M TMPOBOJUTH COOTBETCTBYIOIINE BHIUMCIEHUS C TPUMEHEHHEM MOA00MS
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOX0UMO, KAJTIbKYJIATOPOM).

K xonmy oOydeHus B 9 Kkjacce oOydarOMMCS TMOTYyYUT CIEAYIOIIME TPEeIMETHBIC
pE3yJIbTaThI:

3HaTh TPUTOHOMETpHUYECKHE (YHKLUMU OCTPBIX YIJIOB, HAXOAWTh C HUX TOMOIIBIO
pa3jaMyYHbIE  DJIEMEHTHl  NPSMOYIOJBHOTO  TPEYTOJbHHKA  («PEIIEHHE MPSIMOYIOJIbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISATOpa) IJIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HAYCHUMN.

[Tonb30BaTbes (hopMysnaMu MPHUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM TOKJIECTBOM
JUISL HAXOKJEHHSI COOTHOIIEHNI MEXly TPUTOHOMETPUUYECKMMH BEJINUYMHAMM.



Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JUIsl HAXOXAECHUS Pa3IMYHbBIX AJIEMEHTOB
TpPEeYrojbHUKa («pelIeHUue TPEyroJbHUKOBY»), MPUMEHSITh UX MPU PEUICHUH T€OMETPHUYECKHX
3a/1a4.

Bnazners nmoHsTHsMH 1peoOpa3oBaHUs MMOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJI00HBIX
¢uryp. [Tonp3oBaTbest CBOMCTBaMU 1101001 MPOU3BONIBHBIX (DUTYP, YMETh BBIYMCIATH JJIHHBI U
HAXOJHUTh YIJbl Y MoJ00HBIX (uryp. IlpuMensaTs cBoiicTBa mogo0us B MPaKTHYECKUX 3aJadax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYDP B OKpPY’KAIOIIEM MUpE.

[Tonb3oBaTbcs TEOpEeMaMU O MPOM3BENECHUHM OTPE3KOB XOpJ, O IMPOU3BEICHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCcs BEKTOpaMH, IOHUMAThb HMX TE€OMETPUYECKUH U (U3UYECKUH CMBICIH,
OPUMEHATh MX B PELICHUH T'eOMETPHYECKUX M (u3ndeckux 3anad. [IpuMeHsTH CKanspHOe
IIPOU3BEJICHNE BEKTOPOB ISl HAXOXKACHUS JJIMH U YIJIOB.

[Tonb30BaTbcss METOAOM KOOPAMHAT HA IUIOCKOCTH, HIPUMEHATH €ro B PpELICHUU
F€OMETPUUYECKHUX U MTPAKTUYECKHX 3a/1a4.

Bragers moHATUSAMU IPaBUIBHOTO MHOTIOYTOJIBHMKA, JUIMHBI OKPY)KHOCTH, JJIMHBI AYTH
OKPY’KHOCTH M PpaJuaHHON Mepbl YIJVIA, YMETh BBIUMCIATH IUIOIIAJb KpPyra M €ro 4acTeu.
[TpyMeHSTh MOJIy4eHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomuth ocu (wiam UEeHTpbI) cuMMeTpud GUryp, IPUMEHATH ABW)KCHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTEeMaTHUYECKHUE MOJENIU AJis
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPUYECKUX (DYHKIUH (TI0Ib3YACh, T/Ie HEOOXOIUMO, KaJIbKYIATOPOM).

TemaTHuyeckoe NMJIAHHUPOBAHUE

8 kacc
KoimmuecTBo
Ne Tema JacoB
n/n
1 YeThIpEXYroIbHUKN 14
2 ITnomans 14
3 [Tono6GHBIE TPEYTONBHUKA 19
4 OKpy’KHOCTb 17
5 IToBTOpEHME 4
Hroro 68
9 kJacc
Ne Tema KoanuecrBo
n/n 4acoB
1 | Bekropsl 8
2 Meroa koopauHaT 10
3 | CooTHOIIEHNST MEKAY CTOPOHAMH M YTIIAMH TPEYTOJIbHHKA. 11
CkansipHoe pOU3BEICHNE BEKTOPOB
4 | lnvHa OKPY>KHOCTH U TUIOMIAAL KpyTra 12




JIBYOKEHUS 8
HauanpHbie cBeIeHHS U3 CTEPEOMETPUH 7
OO0 akcuoMax IIAHUMETPHUH 2
[ToBTOpenue. Pemenune 3anau 6
Hroro 66

DJIeKTPOHHBIE 00pa30BaTe/ibHbIE PecypChl

1. http://school-collection.edu.ru
2. http://matematika.bol-shckola.edusite.ru/p34aal.html
3. http://college.ru/matematika/
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