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IHHOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus Kak OJUH U3 OCHOBHBIX pa3/eoB IIKOJIbHON MATEMATUKU, UMEIOIIUN CBOECH LIEIIBIO
o0ecrneynTh H3yuyeHUE CBOHCTB M pa3MepoB (pUryp, MX OTHOUIEHMH M B3aUMHOE PpacCIOJIOKEHUE,
OIMPAETCS] HA JIOTMUYECKYI0, JJOKA3aTelbHYI JIMHUIO. LIeHHOCTh M3yuyeHHUs reoMeTpUu Ha YPOBHE
OCHOBHOTO 00mIero o0Opa30BaHUS 3aKIIOYaeTCs B TOM, YTO OOYYAIOIIMKCS YYUTCS IPOBOJUTH
JIOKa3aTEJIbHBIE PACCYXKJEHHS, CTPOUTH JIOTMUECKHE YMO3AKIIOUEHHUs, JO0Ka3blBaTb HCTUHHbBIE
YTBEPXKJICHHUSI U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYXKAECHUS «OT MPOTHUBHOIO»,
OTJIMYaTh CBOWMCTBA OT IPU3HAKOB, (OpPMyIUpOBaTh oOpaTHble yTBepkAeHuA. Ocoboe 3HaueHue
J0Ka3aTeNbHas JIMHUS UMEET JUIs YIITyOJIEHHOTO U3YyYEeHUsI MAaTEMaTHKH.

Lenbro u3yyeHus: reOMETPUH SABJIETCS MCIOIb30BaHUE €€ KaK MHCTPYMEHTA IPU PELICHUH KaK
MaTeMaTHYECKUX, TaK W MPAKTHUECKUX 3a/a4, BCTPEUAIOUIMXCS B peanbHOH xu3HU. OOyuaromuiics
JIOJKEH HAyUUThCS OIPEACIIATh TE€OMETPUUECKYI0 (UTYpY, ONUCHIBATH CIIOBAMU YEPTEK WM PUCYHOK,
HaWTH IUIOLIA/(b 3€MEJIbHOTO y4acTKa, PaCCUUTHIBATH HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOTO KaOess
Wi TpedyemMble pa3Mepsl rapaka JJisi aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpPAsi, BEIYUCIUTEIbHAS
JUHUA B U3ydyeHuH reometpui. [Ipu pemennn 3aqay npakTHYECKOro Xxapakrepa o0y4yaroIuics yauTcs
CTPOUTh MaTE€MaTHYECKHE MOJIENIM PEAIbHbIX J>KU3HEHHBIX CUTYallMi, MPOBOJAUTH BBIYUCICHHUS M
OLICHUBATh aJIEKBAaTHOCTb MTOJIyYEHHOT'O pe3yibTaTa.

OcoOeHHOCTh y4eOHOTO Kypca YriyONEHHOrO H3y4eHUsS] T'€OMETPHH COCTOMT B TOM, YTO
o0yyaroluecs: He MPOCTO 3HAKOMSTCS € ONpe/eIEHHBIMU MOHATHIMHU, a YBEPEHHO OBJIAJ€BAIOT UMHU.
CymecTByronye TeMbl MporpaMMbl 0a30BOr0 Kypca IeOMETpUH H3YydaroTcsi Ha Oojee TIiIyOoKOM
ypoOBHE, a o0y4aromuecs NpuoOpeTaloT yMEHUs, TOMOTaloIe UM YBEPEHHO IMPUMEHATh CBOM 3HAHUSA
HE TOJILKO B MaTeMaTHKe, HO U B CMEXHBIX NpeIMeTax, Mpexae Bcero (pu3uke u MHopmaTuke, a
TaKK€ N0JIb30BaThCS MOJYYEHHBIMU 3HAHUSAMH IIPH PEIICHNN IPAKTUYECKUX 3a7ad.

CornacHo yueOHOMy miIaHy B 7-9 Kkjaccax wu3y4yaercs yriayOn€éHHbIM y4yeOHBIH Kypc
«['eomeTrpusi», KOTOpPBI BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3iensl conepxkanus: «Hagana
reoMeTpun», «TpeyroabHuKn», «OKpYKHOCTHY», «YUeTblpéxyronbHukm», «llomodue», «meMeHTHI
Tpuronometpumn», «llmomann», a Tarkke «Meroax koopauHaT», «BekTopb», «lIpeobpazoBanus
IIJIOCKOCTHU.

Ha u3yuenue yuebHoro kypca «I'eomerpus» orBoautcs 306 gacoB: B 7 knacce — 102 ygaca (3
yaca B HeZlent0), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce — 102 yaca (3 yaca B HeZIeNi0).



COJEPKAHUE OBYYEHUSA
7 KJIACC

Hauauna reomerpun

Hceropust BOZHMKHOBEHUs M Pa3BUTHA reoMeTpuu. HagaibHble IOHATUSA reoMmeTpuu. Touka,
npsiMasi, OTpe30K, Jiyd. [ToHsTHE 00 akcrome, TeopeMe, T0Ka3aTebCTBE, ONPEICICHUN.

B3aumHoe pacnosioskeHue Touek Ha ImpsMou. M3mepeHue UIMHBI OTpe3Ka, PacCTOSHHUE MEXKIY
TOYKaMH.

[Tonymtockocts n yroa. Bunsl yrinos. M3mepenue BennuuH yrioB. BepTukanabHble U CMEXKHBIE
yrasl. [lapaniensHble U NEpIeHIUKYIIIpHbIE IpsIMble. PaccTostHUE OT TOUKU 10 IpsiMOU. buccekrpuca
yria.

Jlomanas. Bunbl nomansix. /[nuHa nomanoi. MHoOroyrosbHuku. IlepuMerp MHOrOyrojbHHKA.
IToHsATHE O BBITYKJIBIX U HEBBITYKIIBIX MHOTOYI'OJIbHUKAX.

[lepBuuHbIe npeAcTaBIEHUs O PAaBEHCTBE PUIYP, UX PACIOJIOKEHUU, CHMMETPUH.

IIpocreiimme nocrpoenus. MHCTpyMEHTHI 111 U3MEPEHUU U IIOCTPOCHUM.

TpeyroiabsHuku

Bunsl TpeyroipHUKOB: OCTPOYIOJbHbIE, MPSMOYTOJbHBIE, TYHNOYTOJIbHBIE, PABHOOEIpPEHHBIE,
paBHOCTOpOHHUE. Menuana, OMCCEKTprca U BbICOTA TPEYTOJIbHUKA.

PaBencTtBo TpeyronbHukoB. llepBelii M BTOpPOM NPHU3HAKM DPABEHCTBA TPEYTOJBHUKOB.
PaBHOOeipeHHbIE TPEYTrOJIbHUKK U UX cBOMCTBa. [Ipu3Hak paBHOOEIpEHHOro TpeyrojabHuka. Tperuit
IIPU3HAK PABEHCTBA TPEYTOJILHUKOB.

CooTHoLIEHNS MEXJIy CTOPOHaMHM M yIJlaMHM TpeyroibHHKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHcTBO 0 1y1MHE TOMaHOM.

Cummerpuunble ¢urypsl. OCHOBHbIE CBOWCTBa OceBOW cummeTpuu. [Ipumepsl cuMMeTpuu B
OKpPY’KaroIlleM MUpE.

IMapanueabHbie npsiMbie. CyMMa yIJjiOB MHOTOYTOJIbHHKA

[TapamienpHOCTh TNpPSMBIX, HCTOPUYECKHE CBEIACHUS O IOCTyJare EBKIuMaa W O poiH
JIo6aueBCKOro B OTKPBITUM HEEBKJIUAOBOM reomerpuu. CBOWHCTBA M TPHU3HAKU MapauleIbHbBIX
npsambix. Cymma yrioB TpeyrojibHHKa. BHemHue yriel TpeyronbHHka. CymMma BHYTPEHHUX YIJIOB
MHOI'OYTOJIbHUKA U CYMMa BHEIIHUX YIJIOB BBITYKJIOIO MHOIOYTI'OJIbHHKA.

IIpsimoyroJibHble TPEYTr0JIbHUKH

IIpu3Haku paBeHCTBAa NPSIMOYIOJBHBIX TPEYIOJbHUKOB. IlepneHauKkynsp ¥ HaKJIOHHAas.
CBolicTBO MeAMaHbI MPSMOYTOJIBHOTO TPEYrOJbHUKA, MPOBEAEHHON K runorenyse. IIpsamoyronbHslit
TPEYroNbHUK ¢ yriaom B 30°.

OxpyxHOCTH

[ToHATHS OKPYKHOCTH M Kpyra. DJIE€MEHTBbl OKPYKHOCTH M Kpyra: LEHTp, pajuyc, AUAMETD,
XOpAa, UX CBOWCTBA. B3anMHOE pacmnosokeHue OKpyX)HOcTH M npsimol. KacarenpHas u cexymas K
OKpYKHOCTH. OKpYKHOCTh, BIMCaHHas B yroi. [Ipocreiimme mocTpoeHHs ¢ MOMOIIBIO LUPKYJIS U
JINHENKH.

I'eomeTpuyeckne MecTa TOYEK

IlonaTe O reoMeTrpu4eckOM MecTe ToueK. lIpumepbl reomeTrpudeckux MeCT TOYEeK Ha
IJIOCKOCTH. brccekTpuca yria u cepeIMHHBIN NEPIEHIUKYISAP K OTPE3Ky KaK F€OMETPHUYECKHE MECTa
Touek. OnucaHHas OKPY>KHOCTb TPEYrOJIbHHUKA, €€ LEHTP. MeToa reOMEeTpUYECKUX MECT TOYEK IIPH
pELICHUU TEOMETPUYECKUX 3a1ad.

ITocTpoeHus ¢ MOMOLIBIO HUPKYJIA H THHEHKH



Ucropuueckue cBenenns. (OOOCHOBaHHS TPOCTEUINIUX IMOCTPOCHMM, JTambl 3a7add  Ha
IIOCTPOEHHUS, PELICHUE 3a7a4 Ha IOCTPOCHUE LIUPKYJIEM U JIMHEUKOM.

8 KVIACC

YerbIpEéXyroJabHUKH

[TapannenorpamMM, ero npu3Haku u cBoiictea. [IpsMoyroapHHUK, poMO, KBaparT, UX NPU3HAKU H
cBoiictBa. Tpameuus. PaBHoOenpenHass Tpamenus, €€ cBoWcTBa W mnpu3Haku. [IpsMoyronpHas
Tpaneuus. CpelHss JUHUS Tpaneuuu.

Cpennsis nuHUSL TpeyrojpHUKa. Meroa yABOEHUS MeAuaHbl TpeyrojibHHKa. Teopema o
[IEpeEcCeYeHUH MEIMaH TPEyroJbHUKA.

Teopema @aisieca, TeopemMa O NPONOPLUMOHATIBHBIX OTpe3Kax. Teopema BapunboHa [is
MIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIE (DUTYPHI.

Ilono0ue

[Tomobue TpeyroabHUKOB, KOdPuUIUMeHT moaoous. I[lpu3Hakum mOM00US TPEYrOTHHUKOB.
[Ipumenenue moaoous MPH PEIICHUH TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Ilnomann

[Tonstre o turomanu. CoiicTBa miomazae reomerpudeckux ¢uryp. [Ipocreiimme Gopmysl
IUISL TUTOINAAM TPEYroJibHHUKA, Mapajuienorpamma, pomba u tpamenuu. [lnomany momoOHbIX ¢Guryp.
OTHoueHne miIonaae TpeyroJibHUKOB.

Teopema IIngaropa

Teopema [Iudaropa. Ilpumenenue reopems! [ludaropa npu penieHnn MpakTUYECKUX 3a/au.

DJieMeHThl TPUTOHOMETPUM

CHHyC, KOCHMHYC, TaHI€HC M KOTaHI'€HC OCTpPOro YIJIa NPSIMOYTOJIBHOTO TPEYrOJbHUKA.
Tpuronomerpuyeckue ¢ynkuuua yrmos B 30°, 45° wu 60°. ITIpomopuuOHaNbHBIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1ibl 1 4eTHIPEXYTOJLHUKH, CBSI3AHHbIE C OKPY’KHOCTBIO

BnucanHnbie U LIeHTpanbHBIE YIJIbl, YTOJ MEXKY KacaTelIbHOW M XOPAOU. YTJIbl MEXAY XOpJIaMu
U CeKylIMMH. BriucaHHbIe U ONHMCAaHHBIE OKPYKHOCTH TPEYTOJbHUKA U YEThIPEXYTronbHUKH. CBOKCTBA
U MPU3HAKU BIMCAHHOTO YEThIPEXYrojlbHUKA. B3auMHoe pacnosyioskeHne 1ByX okpykHoctel. Kacanue
okpykHOCTel. O01Ire KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyroibHMKOB

Cunyc, kocunyc, Tanrenc yrioB oT 0° 1o 180°. OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
®opMyisl IpuBeeHus. Pemenne tpeyroiabHuKoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Perenue
MIPAKTUYECKUX 33Ja4 C MCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOpPEMBI CHHYCOB. PelieHue 3amay
F€OMETPUYECKOUN ONTUKH.

Tpuronomerpuyeckue QGopmysbl A IUIOMIAAU TPEYrojbHUKA, NapajiejorpaMma, pomoa,
tpanenuu. @opmyiia I'epona. @opMyiia IIIOIIAAH BBITYKIIOTO YETHIPEX YT OJIBHUKA.

ITono0ue TpeyronbHUKOB

Xopab!l U Mo100HBIE TPEYrOJIbHUKHN B OKpYXHOCTU. Teopema o mpou3BeeHUH OTPE3KOB XOp/,
TEOPEMBI O ITPOU3BEICHUN OTPE3KOB CEKYyIUX, TeopeMa O KBaapare KacaTenbHOH. IIpuMeHeHue npu
peuieHnu reoMeTpudeckux 3anad. Teopemsl UeBbl 1 Menenas. [lonsaTre o roMoTeTHH.



MeToa KOOPAUHAT

VYpaBHeHHEe TIPSAMONW Ha IUIOCKOCTH. YTJIOBOM KO3(D(UIMEHT u CBOOOAHBIM UJeH, HuX
reoMeTpuueckuii cmbici. llapamnenbHOCTs M NEPIEHIUKYJISPHOCTh MPSAMBIX (4Yepe3  yrioBOMH
kod(durueHr).

VYpaBHeHHe OKpy)HOCTH. HaxoxaeHue nepecedyeHnii OKpyKHOCTEH U MPAMBIX B KOOpJAUHATAX.
dopmyia pacCTOSHUS OT TOUYKHU A0 npsMoit. [Tnomans mapamienorpaMmma B KOOpAUHATAX, TOHATHE 00
OpUEHTHUPOBAaHHOW Iulomaau. IlpuMeHeHHMe MeTona KOOpAMHAT B IPAKTHMKO-OPUEHTHPOBAHHBIX
IFEOMETPHUYECKUX 3a7a4ax.

BekTopsbl

Bektopsl Ha miiockoctu. CiokeHUE M BBIYMTAHHE BEKTOPOB — IpaBuja TPEYroJbHUKA U
napajuiesiorpaMma. Y MHOXKEHHE BeKTopa Ha uuciio. KoopauHatel Bekropa. CiiokeHUE U BBIYMTAHUE
BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHMCIO B KoopauHaTax. IIpumeHeHue BEeKTOpOB B (hU3HKE, LIEHTP
Macc.

[lonsitue o Oasuce (Ha tIockocTH). PasnoxkeHust BekTopoB 10 Oasucy. CkamsipHoe
IIPOM3BE/ICHUE BEKTOPOB, IN€OMETPUYECKHI CMBICII U BBIPAXKEHHE B JIEKapTOBBIX KOOPAMHATAX.
JMcTpuOYyTUBHOCTh CKAJIIPHOTO Mpou3BeneHus. CKalsipHOe IPOU3BEIACHHE U IPOELUPOBAHHUE.
[IpumeHeHHE CKaJIpHOTO IPOU3BENCHUS BEKTOPOB Ul HAXOXKIEHUsA JUIMH U yrjoB. PemieHue
reOMETPUUYECKUX 3aa4 C IOMOILBIO CKAJIIPHOTO IPOU3BEICHUS.

JJIMHA OKPY’KHOCTH M IUIOIIAAb KPyra

[IpaBuiibHBIE MHOTOYroJIbHUKH. JlmHaA OKpyXHOCTH. ['panycHas M paguaHHas Mepa yria,
BBIUHCIICHUE JUIMH OyT OKpykHOcTel. [lnomans kpyra, cexropa, cermenTa. Mcropudeckue cBeleHus
00 U3MEepEeHNH JUIMHBI OKPY>KHOCTH U IUIOIIAIU KpyTa.

JABUKeHUS MJI0CKOCTH

Lentpanbnas cummetpus. LlentpanbHo-cummerpuunblie purypsl. [loBopot. OceBasi cuMMeTpHs.
@Urypsl, CHMMETPUUHBIE OTHOCUTEIIBHO HEKOTOPOH ocu. [lapaniensHslii nepeHoc.

[TonsiTue nBmxeHus u ero cBoiictBa. PaBeHcTBO ¢uryp. IIposiBnenus cumMmerpun B Npupoze,
KUBOMMCHU, CKYyJIbNType, apxurekrype. Kommosunum ABWKEHUH (MpOCTEWIINE MPUMEPHI).
IIpuMeHeHNnEe B TEOMETPUUYECKUX 3a7a4ax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«TEOMETPHUSI» HA  VYIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTATBI OCBOCHUS TPOTPaAMMBbI 110 MATEMATHUKE XapaKTEPU3YIOTCS B HACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

MPOSIBIICGHUEM HMHTEpeca K MPOILJIOMY U HACTOSILIEMY POCCUUCKONW MaTeMaTHKH, LIEHHOCTHBIM
OTHOIICHHUEM K JOCTH)KCHHUSIM POCCHMCKMX MAaTEMaTHUKOB U POCCUHMCKON MaTEeMaTHYeCKOW HIKOJIbI, K
WCTOJIB30BAHUIO ATUX JOCTHKEHUH B PYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEW TpaxJIaHWHA U peanu3ald ero Impas,
MPEJICTABJICHHEM O MAaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHHIA,
MPOLEAYp TPAKIAHCKOTO OOIIecTBa (HAIPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHUIO
ITUYCCKUX HpO6JICM, CBA3AHHLIX C MPAKTUYCCKUM IMPUMCHCHUCM IIOCTI/DKCHI/If/'I HAayKH, OCO3HaHUCM
BaXHOCTU MOPATbHO-3THYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TPYAOBOI0 BOCIIUTAHHSA:

YCTaHOBKOI;'I Ha AKTHBHOC Y4YaCTUC B PCIICHHHM IMPAKTUYCCKHUX 3ajayd MaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXXHOCTH MATEMaTHYECKOTOo OOpa30BaHMsI Ha MPOTSKEHUU BCEH
KU3HU JJI1 YCIENUHOW MpodecCHOHANbHON AeATEeNbHOCTH U Pa3BUTHEM HEOOXOJWMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TMOCTPOCHHEM WHIWBUIYaJTbHOW TPAECKTOPUU OOpa30BaHUS U >KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPUSTHIO MAaTEMAaTHYECKHX OOBEKTOB,
3a/1a4, peleHN, pacCyKIE€HUN, YMEHHUIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) neHHoOCTEH HAYYHOIO NIO3HAHUSA:

OpUEHTAIlMe B JACATEIHPHOCTM HA COBPEMEHHYIO CHCTEMY HAY4YHBIX TIPEICTaBIeHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUs 4YelOBEKa, TMPHUPOABI M  O0IIecTBa, MOHMMAaHUEM
MaTeMaTHYeCKON HAayKH Kak cepbl YeIIOBEUECKOM AeSITeTbHOCTH, STANOB €€ Pa3BUTHS M 3HAYUMOCTHU
AJId pa3BUTHA HUBWIIHM3alWH, OBJIAJACHHUEM A3BIKOM MATCMATHUKH U MaTeMaTHYECKOU KYJ'II)TypOI\/’I KakK
CpE€ACTBOM IMO3HAHHA MHPA, OBJIaICHUECM HaBbIKaMU HCCHGHOB&T@HBCKOﬁ JCATCIIBHOCTH,

6) ¢pusnueckoro BocnuTanus, GopMHPOBAHMSA KYJIbTYPbI 310POBbS U 3MOLNOHAJIBHOIO
Osaromosty4ms:

TOTOBHOCTBIO NPHUMCHATH MATCMATHYCCKUC 3HAaHWA B HHTCPECAX CBOCro 340POBbBA, BCIACHUSA
310pOBOr0 OoOpa3a >KM3HHM (340pOBO€ NHTAaHHWE, COATAHCUPOBAHHBIM pEXHUM 3aHATHH M OTAbIXA,
perynspHasi ¢puznuecKas akTUBHOCTE), C(DOPMHUPOBAHHOCTHIO HAaBBIKA peieKCHH, TPU3HAHIUEM CBOETO
MpaBa Ha OIMUOKY U TAKOTO e MpaBa APYroro 4eaoBeKa;

7) IKOJIOrM4YeCKOr0 BOCIIMTAHMS:

OpUCHTAIlMe Ha TPUMEHEHHWE MaTEeMaTHYECKUX 3HAHWW Uil pelieHus 3amad B 00J1acTu
COXPAHHOCTH OKpYKarolleh cpe/ibl, IIaHUPOBAHUS IMOCTYIKOB U OLIEHKH UX BO3MOXHBIX MOCIIEICTBUMA
JUTSL OKPYKaroIel cpeibl, OCO3HAHUEM TTI00aTBbHOTO XapaKTepa YKOJIOTHYECKUX MPOoOJIeM U myTel ux
pelieHus;

8) apanTanuu K U3MEHSIOIUMCS YCJIOBUAM COIMAJIBHON U MPUPOIHON cpeabl:



TOTOBHOCTBIO K JCHCTBHSAM B YCIOBHMSX HEONPENEICHHOCTH, IMOBBIIICHUI YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€PE3 IIPAKTUUYECKYIO 1EATEIIBHOCTD, B TOM YUCIIE YMEHHUE YUYUTHCA Y APYTUX JIIOJEH,
puoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHNUSI, HABBIKM M KOMIIETEHIIMH U3 OTbITA APYTHX;

HE00XOAUMOCTBIO B (JOPMHUPOBAHUH HOBBIX 3HAHUH, (OPMYJINPOBATh U/I€U, IOHATHS, TUIIOTE3bI
00 00beKTax M SIBJICHUAX, B TOM YMCJIE paHEee HEM3BECTHBIX, OCO3HABATh AE(PULUTH COOCTBEHHBIX
3HaHUHU ¥ KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAlLIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYALUIO Kak
BbI30B, TpeOYyIOLIMI KOHTPMEp, KOPPEKTUPOBaTh IpPUHMMAeMble pELIeHUs U  JeicTBu,
(GbopMyIMpOBATH U OLIEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbprare ocBOeHHMS MTpOrpaMMbl 1O MaTeMaTHKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanust y oOyuwatomerocss Oyayr chopMHpOBaHBl MeTampelIMeTHbIe PpPe3yJibTaThl,
XapaKTEPHUIYIOITHECS OBJIaJICHUEM YHUBEPCAITbHBIMH MMO3HaBaTEJILHBIMU NIEHCTBUSIMHU,
YHUBEPCAIBHBIMH ~ KOMMYHUKATHUBHBIMH  JCUCTBUSIMU U  YHUBEPCAJIBHBIMU  PETYJISTHBHBIMHU
NEUCTBUSIMU.

Ilo3naBaTebHBIE YHUBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBble Jloruyeckue a1eicTBUSN:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKM MaTeMaTHYeCKUX OOBEKTOB, MOHSATHUH,
OTHOIIEHUH MEXAy TOHATUAMHU, (OPMYIUPOBATh OMNpEICICHUS TMOHSATHHA, YCTaHABIUBATh
CYIIECTBEHHBIM MpU3HAK KiIacCHU(UKAIIUU, OCHOBAHHUS Jisi OOOOIICHWS W CpPaBHEHMS, KPUTEPHUH
MIPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATH, (OPMYITUPOBaTH U MPeoOpa3oBBIBATH CYKICHHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOPEUns B paKkTax, JTaHHBIX,
HaONIOJICHUSAX W YTBEPXKICHUSX, TMpejaratb KPUTEPUU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JieNnaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHAYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIFOUSHHUH 10 aHAJIOTUH;

pazOupaTh J10Ka3aTEIhCTBA MATEMATHUUECKHX YTBEPXKIACHUN (NPSMbIE W OT MPOTHBHOTO),
MIPOBOJUTH CAaMOCTOSITENIEHO JTOKA3aTeNbCTBA MAaTEeMAaTUYECKUX (DAKTOB, BBICTPAMBATh apTyMEHTAIIHIO,
MPUBOJIUTh TPUMEPHl U  KOHTPIPUMEPHI, NPUMEHATH METOJ MaTeMaTH4YeCKOH WHAYKIIHH,
000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS;

BbIOMpaTh crnoco0 pemieHus y4eOHO# 3ahauu (CpaBHUBATh HECKOJBKO BapHUaHTOB PELICHMS,
BBIOMPATh HAMOOJIEE TOIXOAAIINNA ¢ YIETOM CaMOCTOSITEIIbHO BBIZICIICHHBIX KPUTEPHER).

ba3oBble ucciaenoBaTeIbCKHAE TeHCTBUS

HCIOJIb30BaTh BOMPOCHl KaK HCCIENOBATENbCKUI HMHCTPYMEHT MO3HAHUSA, (HOPMYIHUPOBATH
BOIPOCHI, (DUKCHUPYIOIIHE MPOTUBOPEUYHE, MPOOIEMY, CaMOCTOSTEIBHO YCTAHABIMBATH HCKOMOE H
JTaHHOE, OPMUPOBATH THIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3HIINIO, MHEHUE;

MPOBOJUTH MO CaMOCTOSITEIbHO COCTaBJICHHOMY IUJIaHY OHKCIIEPUMEHT, HCCIIEIOBaHUE TI0
YCTaHOBJICHHIO 0COOCHHOCTEH MAaTEMAaTHUECKOTO 00BEKTa, 3aBUCUMOCTEH 00OBEKTOB MEKIY CO00ii;

CaMOCTOATENbHO (OPMYJIUPOBaTh OOOOIIEHHWs] W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOTO
HaOIIOJICHUS, UCCIICIOBAHMS, KCIIEPUMEHTA, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M O0OOIICHUI;



IIPOrHO3MPOBaTh BO3MOXKHOE Pa3BUTHE IIPOLECCA, & TAK)KE BBIIBUIaTh NPEATIOIOKEHUS O €ro

Pa3BUTUU B HOBBIX YCIIOBHSIX.
Pabora ¢ undopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMALMH, IAHHBIX, HEOOXOAMMBIX JUIS
pellIeHns 3a/1a4H;

BBIOMPATh, AHATM3UPOBATH, CHCTEMATU3UPOBATH M UHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3TMYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BbIOMpaTh (GopMy IMpeAcTaBlIeHUs HHPOPMALMU M WIUIIOCTPUPOBATH pellaeMble 3aJa4yu
cXeMaMM, AMarpaMMaMHy, HHOH rpadukoil 1 uX KoMOMHALUAMUY;

OLIEHUBATh  HAA&KHOCTH  MHPOPMALMU 1O  KPUTEPUSAM,  OPEAJIOKEHHBIM  WJIH
c(OpMyYIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHnKaTHBHBIC yHUBEpPCaAJIbHbIC YUeOHbIC 1eliCTBUA:

BOCIIPUHUMATH ¥ (POPMYIIMPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBHSIMHM U LEJISIMHU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)XKaTh CBOI0 TOUYKY 3pEHHUS B YCTHBIX M NUCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUSI 110 X0y PeLIeHUs 3a7aui, KOMMEHTUPOBATh [1OJIy4YSHHBIH pe3ysbTar;

B XO/€ OOCYXJIEHHUS 3a/laBaTh BOIPOCHl IO CYIIECTBY OOCYXJaeMOH TeMbl, MpOOJIEMBl,
pemaeMoil 3ajauyu, BBICKA3bIBaTh WJAEH, HAIlEJICHHbIE HAa IOMCK pELIEHUs, CONOCTaBIATh CBOU
CYXKIEHHUS C CYXKICHUSAMH JPYI'HMX Yy4YacTHUKOB JaHaiora, oOHapyKHWBaTh pPa3IM4Me U CXOACTBO
MO3ULIMH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOIIIACHUS, CBOM BO3PAKEHMUS,;

NPEICTAaBIATh pPe3yibTaThl pPELICHUs 3aJaud, »SKCIEPUMEHTa, MCCIEeIOBaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (popMar BBICTYIUIEHHS C Y4ETOM 3ajad IpEe3eHTallMd U OCOOEHHOCTEH
ayJIUTOPHH;

NOHMMaThb U HCHOJb30BATh IPEUMYILECTBA KOMAHIHOW M HWHAMBUIYAIbHOM pabOTHl MpHU
pelieHNH y4eOHbIX MaTeMaTHYeCKUX 3a/jad, HNPUHUMATh Lelb COBMECTHOW JEATENbHOCTH,
IUIAaHUPOBATh OPraHU3allMI0 COBMECTHON paboThl, paclpeneisTh BHAbI pabOT, JOroBapuUBATHCA,
oOcyXIaTh Mpoliecc U pe3yibTaT padboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJEH;

y4acTBOBaTh B TIpYyNNOBbIX ¢opMax paboTsl (0OcyxaeHus, OOMEH MHEHHUH, «MO3TOBBIE
HITYPMBI» ¥ UHBIE); BBIOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOU JEHCTBUA C IPYTHMHU
YjieHaMHU KOMaH/[Ibl, OLIEHUBATh Ka4eCTBO pe3yjbTaTa U KayecTBO CBOETO BKJaja B OOIIMH pe3ysbTaT
10 KpUTEpHsIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMU B3aUMOJAECUCTBHUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS
Camoopranmu3anus:

BBISIBJIATD HpO6J’IeMBI I PCIICHHA B )KU3HCHHBIX U y‘-Ie6HI)IX CUTyallusx, OPpUCHTUPOBATHCA B
Pa3IMYHbIX MOAX0JIaX MPUHATHS pelIeHuH (MHANBUYyaIbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTABJIATH IUIAH, AJTOPUTM peIIeHUs 3aJaud (MM €ro 4yacTh), BHIOMpATh
CIOCO0 peleHus ¢ y4ETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
Y KOPPEKTUPOBATh BapHAHThI PEeUICHHUM ¢ y4€TOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, SMOUMOHAJIbHbIN HHTE/IEKT:

BJAJIeTh CIMOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJI Tpolecca M pe3ylbTaTa peleHHs
MaTeMaTHYeCKOH 3a/1aun, CAMOMOTHBALIUU U peQIIEKCUH;

MpEeIBUJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHKHYTh MpU pEHIEHUH 33a7ayd, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAMIEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEN;



OLICHMBAaTh COOTBETCTBHE pE3yNbTaTa JICATCIFHOCTH TIIOCTaBICHHOM MLEMH W  YCIOBHSM,
OOBSICHATH NMPUYHHBI JOCTHKCHUS WIM HEAOCTIDKEHHS LIEJIH, HAaXOAWUTh OLIHMOKY, aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

BBIp@KaTh OMOLMU TMPH M3YyYEHUH MATEMAaTH4YeCKUX OOBEKTOB M  (DAaKTOB, [aBaTh
HMOIMOHAIBHYIO OLIEHKY PEIICHUS 3aa4H.

HNPEAMETHBIE PE3YJIbTATbBI

K koH1y 00y4eHus B 7 kjiacceoOydarouuiics NOIyYUT CICAYIOUIME IPEIMETHbIE PE3YIbTaThl:

Pacrnio3HaBaTh M3ydeHHbIE reOMeTpUYecKre QUryphl, ONPEAEIATh UX B3aUMHOE PACIOJIOXKEHHUE,
n300pakaTh T€OMETpHUYECKHEe (UTYpPBI, BBINOJHATH YEPTEXKU 10 YCIOBHIO 3amaud. M3mepsars
JIMHEWHBIE U YIVIOBbIC BEJIWYUHBL. Pemars 3a1aun Ha BEIYUCICHNE JUIMH OTPE3KOB U BEJIMYHH YTJIOB.

JlenaTp NPUKHUIKY U OLECHKY JIMHEWHBIX M YIVIOBBIX BEJIMYUH NPEAMETOB B PEAIbHOM KU3HHU,
pa3MepoB MPUPOJHBIX 00BEKTOB. PaznuuaTh pasmepsl 3TUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

CTpouTh 4epTeKU K TEOMETPUUECKUM 3a/1adaM.

[Tonp30BaTbCs NMPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh NPU3HAKK M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILIEHUH 3a/1au.

IIpoBOAUTD JIOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCs MPU3HAKAMM PABEHCTBA MPSAMOYTOJIBHBIX TPEYIOJBbHUKOB, CBOMCTBOM MEIUAHBI,
MIPOBEACHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIICHUU T'€OMETPUYECKUX 3a7ay.

OmnpenensaTs NapajuieaIbHOCTh IPSMBIX C IOMOIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CeKyLIasl.
Onpenensars napauienbHOCTh MPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OIHOM MpPSIMOM
J10 TOYEK APYrOH MPSMOM.

Pemats 3a1aun Ha kieTyaroit Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAXOAUTh 4YHCIOBbIE U OyKBEHHbIE 3HAYEHHsS YIJIOB B
F€OMETPUYECKHUX 3aladax C MCIOJIb30BAHMEM CYMMBI YIJIOB TPEYIOJBHUKOB W MHOIOYI'OJIBHHUKOB,
CBOMCTB YIJIOB, 00pa30BaHHBIX IPHU MEPECCUYECHUU JBYX IMapajljIesIbHbIX NMPSAMBIX cekyliei. Pemath
IIPAaKTHUYECKUE 3a]]a4H HA HAXO0KJICHHUE YIJIOB.

Brnaners monaruem reomerpuueckoro mecra touek (I'MT). Onpenensts OuccekTpucy yria u
CEPEIMHHBIN NEPIEHAUKYIIAP K OTPE3KY Kak reoOMEeTpUYecKre Mecta Touek. [Ioap30BaTbCs MOHATHEM
reomerpuueckoro mecta Touek (I'MT) mpu nokazarenabCTBE T'€OMETPUUYECKUX YTBEPXKIEHUH U IpU
penieHuu 3aay.

@opMynIHMpOBaTh OINpPEAECICHUST OKPYKHOCTM M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
YBEPEHHO BJAJETh MX CBOWCTBAMHU. YMETbh JOKa3blBaThb M IPUMEHATH 3T CBOMCTBA IIPU PELICHUU
3a1ad.

BiageTe moHsATHEM ONMMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPY/KHOCTH, YMETh HAXOJIUTh €€ LEHTP.
Jloka3bIBaTh U UCHOJIB30BaTh (PAKTHI O TOM, YTO OMCCEKTPUCH YIJIOB TPEYrojbHHUKA MEePECceKatoTcs B
OJIHOM TOYKE, U O TOM, YTO CEPEIAUHHBIE NIEPIIEHAUKYIISAPEI K CTOPOHAM TPEYTrOJIbHUKA IIEPECEKAOTCS B
OJTHOH TOUYKE.

Brmagete  moHATHMEM ~— KacaTeNbHOW K OKPY)KHOCTH,  IIOJIb30BaTbCsl ~ TEOPEMOM O
NEPIEHIUKYIISIPHOCTH KacaTeJIbHOW M pajauyca, NPOBEAEHHOIO K TOYKEe KacaHus. Jloka3wpiBaTh
PaBEHCTBO OTPE3KOB KACATENBHBIX K OKPYKHOCTH, IIPOBEAEHHBIX U3 OAHON TOYKH, U IIPUMEHSTH 3TO B
PEILIECHNN T€OMETPUYECKUX 3a/1a4.

JlokasplBaTb M TNPUMEHATh IIPOCTEHINAE T'E€OMETPUYECKHE HEPABCHCTBA, IIOHUMAaTh UX
MIPAKTUYECKUM CMBICIL.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE IIOCTPOCHUS € IIOMOILBIO LIUPKYJIS U TUHEHKH.



K koHIty 00ydeHus B 8 kj1acceoOydaromuiicss HOTy4UT CIEAYIOIUE IPEIMETHBIE PE3YJIbTAThI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETBIPEXYTOJIBHUKOB, HX JJIEMEHTHI, II0OJb30BaThCA UX
CBOWCTBAMM IIpU PpEILIEHUH TIEOMETPUYECKHUX 3aJad. Pa3nmnyare mnpu3HakKu U CBOMHCTBA
napajiesiorpaMma, pom6a 1 nIpsiMOYTrOJIbHUKA, I0OKa3blBaTh UX U YBEPEHHO NMPUMEHATH IIPH PELICHUN
reOMETPUUECKUX 3ajau.

Hcnonp30BaTh CBOMCTBA TOUKU NEPECEUEHUs] MEMAaH TPEYTOJIbHUKA (LIEHTPa Macc) B pPELICHUU
3ajau.

Brnaners noHsTHeM cpeiHed JMHUU TPEYrojbHHKAa U Tpameluy, IPUMEHSATh UX CBOMCTBA IpH
pelieHnr reomeTpruyeckux 3anad. Mcnonb3oBars Teopemy Paneca U TEOpeEMY O MPONOPIMOHATBHBIX
OTpe3Kax, IPUMEHSATh UX Ul PELICHUS IPAKTUUECKUX 3ajau.

Pacrnio3HaBaTh LIEHTpaIbHO-CUMMETPUYHBIE (PUTYPBI U HCHOIB30BATh UX CBOWCTBA MPH PEIICHUU
3ajau.

Brnanerr mOHATHSAMH TOAOOHS TPEYTOJIBHUKOB, KOd(duImeHTa mogoOus, COOTBETCTBEHHBIX
JJIEMEHTOB TOJOOHBIX TPEYroJbHUKOB. MMeTh mpeacraBieHue o mpeoOpa3oBaHUU MOMO0US U O
noo0HbIX ¢urypax. Ilomb3oBaTbCsi NpHU3HAKAMU 1OA00US TPEYrOJILHUKOB IPU  PEIICHUU
reoMeTpuuecKkux 3azad. Jloka3blBaTb M INPUMEHATh OTHOLICHMS IPONOPLHOHAIBHOCTH B
MIPSIMOYTOJIBHBIX TpeyrojabHuKax. [I[pumMeHsTh nogodue B NpakTUYECKUX 3a/1adax.

BeBogute W ucnonbp3oBaTh  mpocTedmme  (GopMynsl i IUIOMIAAM  TPEYTOJIbHUKA,
napajiesnorpaMMa, pomba M Tpameuuu. BbluMcnsaTh  (pasaMuYHBIMU - CIIOCOOAMHM)  IJIOLIA]b
TPEYroJIbHUKA M IUIOMIAAX MHOTOYTOJBHBIX (pUryp (HOdB3YyACh, e HEOOXOAUMO, KaIbKYJISITOPOM).
3HaTh OTHOILIEHHUE IUIOMIAJeHd MOJOOHBIX (UIYp M NPUMEHATh NpPHU pelieHuH 3aaad. IIpumeHsartsb
MIOJIyYE€HHbIE YMEHHMSI B IPAKTUYECKUX 3a/1ayax.

[Tonp3oBatbess Teopemoit IIndaropa ans pemieHUs reoMETPUUYECKHX M MPAKTHUECKUX 33a7ad.
CrponuTh MaTeMaTHUYECKyH0 MOJENb B NPAKTHUYECKUX 3aJadax, CaMOCTOSTENbHO AENaTh YEpPTEX U
HaXOJUTh COOTBETCTBYIOLIUE JITUHBI.

Bnagers moHATHEM BNMCAHHOTO M LIEHTPAJIBHOTO yIja, yrjla MEXIy KacaTeJIbHOW U XOpIoi,
OMMCAaHHOM U BIMCAHHON OKPY>KHOCTU TPEYTOJIbHUKA U YEThIPEXYTrOJIbHUKA, IPUMEHATh UX CBOMCTBA
IIPY PELICHNN 3a]au.

IIpuMeHsITh MOTYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMATUYECKUE MOJEIM IS 3aJad
peaIbHOM U3HU M TPOBOJUTH COOTBETCTBYIOUIME BBIUMCICHHUS C MPUMEHEHMEM MOJ00us MU
TPUTOHOMETPHH (II0JIb3YACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

K koHI1y 00y4enus B 9 ki1acceoOydaronuiicss HOTYyIUT CIEAYIONUE MPEAMETHBIC Pe3YyIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPHIX VIJOB, YMETh HAaxXOJUThC HX TTOMOIIBIO
pa3IM4HbIC DJIEMEHTEHI MPSAMOYTOJIbHOTO TPEyroJbHUKA («pemenue MPSAMOYTOJIbHBIX
TPEYTOIbHUKOBY). HaxoauTh (C TOMOIIBIO KadbKyNATOpa) MJIWHBI M YIIbl JJI1 HETAOMWYHBIX
3HAUCHUM.

[Tonw3oBatbest hopmynamMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM TOXKJIECTBOM IS
HAXOXJEHUSI COOTHOLIEHUN MEXY TPUTOHOMETPUUECKUMH BETUYMHAMM.

Jloka3piBaTh TEOpEMY CHHYCOB M TEOPEMY KOCHUHYCOB, IMPUMEHATh HX JUIS HAXO0XKICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYrOJbHUKOBY), IIPU PEIICHUH T€OMETPUUYECKUX
3aga4. [[puMeHATh MOy4YeHHbIC 3HAHUS IPU PEIICHUN MTPAKTHYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3aJadax Ha HAXOXKJCHHE IUIOMIaAW, BBIBOJWUTH W BIAACTh
TPUTOHOMETPHUYSCKUMHU GopMylaMu IS IUIOMAAN TPEYrojbHHUKA, Mapajienorpamma, pomoa,



Tpaneuuy, BBIBOAWTh U MNPUMEHATh (Qopmyny I['epoHa u Qopmyny Ui IUIOIIAAM BBITYKJIOIO
YETBIPEXYTOJIBHUKA.

NmeTs nipencTaBiieHne 0 TOMOTETUH, IPUMEHATH B IPAKTUUECKUX CUTYaLUsX.

Hcnonb3oBate Teopemsl UeBbl 1 MeHenast pu pelIcHUH 3a/1a4.

Vcnonb30BaTe TEOpeMbl O BIMCAHHBIX YIJax, yrjlax MeXAy XopAaMmu (CeKyIMMH) M YIje
MEXKy KacaTeIbHOW W XOpJOM IpPHU PEIICHUU TE€OMETPUYECKHX 3anad. /[oka3plBaTh M NPUMEHATH
TEOpEMBbl O IPOU3BEACHUM OTPE3KOB XOpZ, O IPOU3BEACHUU OTPE3KOB CEKYIIMX, O KBajpare
KacaTeJIbHOM.

Brnaners noHsTHEeM KOOpAMHAT Ha IUIOCKOCTH, paboOTaTh C ypaBHEHUEM NPSIMON Ha IUIOCKOCTH.
Brnaners moHsATHSIMH yrioBOro ko3¢ QUIMEeHTa 1 CBOOOJHOTO 4iIeHa, TOHUMATh UX T€OMETPHUCCKUI
CMBICII ¥ CBSI3b YIVIOBOTO KO3(uiMeHTa ¢ Bo3pacTaHHEM M yObIBaHWEM JTMHEWHOW (QyHKIUU. YMETh
pemars METOAOM KOOpPAMHAT 3aJaud, CBS3aHHBIE C IApajUIC]IbHOCTBI0 MU IEPHIEHIUKYJIIPHOCTBHIO
IIPSIMBIX, IEPECEUECHUEM MPAMBIX, HAX0XKICHUEM TOUYEK IIEPECEUCHMUS.

BeiBonuTh M BHIAAETh ypaBHEHUEM OKPYXHOCTU. Mcmonb3oBaThb METOJ KOOPAMHAT JUIs
HAXOXKJCHHS MEPEeCceYeHU OKPYXKHOCTeH M MpsMbIX. BianeTs ¢opmymnaMu paccTOSHUS OT TOYKU IO
IOpsMOH, IUIomaaM MapajuielorpaMMa B KOOpPAMHATaX, HMETh IOHATHE 00 OpPUEHTUPOBAHHOMN
mwiomany. Ilonb3oBarbcs METONOM KOOpAMHAT HA IUIOCKOCTH, HNPUMEHSATh €ro IpPU PELICHUU
F€OMETPUUYECKUX M  MpakTU4eCKUX 3agad. llpumeHsTh MeTox KOOpAMHAT B IPaKTHKO-
OpPUEHTUPOBAHHBIX T€OMETPUUECKHUX 3a]1adax.

Bnagers nossTHEM BeKTOpa. YMETb CKJIaJbIBaTh M BBIYUTATh BEKTOPBI, YMHOXKaTb Ha 4MCIIO,
BJIaJIETh NIPAaBUJIAMM TPEYTOJIbHUKA U NapajuieorpaMma. Biiagets NpakTH4eCKMMH MHTEPIPETAlUsIMU
BEKTOPOB. YBEPEHHO I0JIb30BaThCsl KOOpJAMHATAMU BEKTOpa. BianeTh Cl0)KeHHWEM M BBIYUTAHUEM
BEKTOPOB, YMHO)KEHHEM BEKTOpa Ha YKHCIIO B KOOPIMHATAX.

HNwmers mnpexacraBinenue o Oazuce (Ha IuIocKocTH). PacknanpiBaTh BEKTOpBl MO  0Oasucy.
PackiagpiBaTe BEKTOpPHI CHJI C MOMOIIBIO NPOECLHUPOBAHMS U TPUTOHOMETPUUYECKUX COOTHOILECHUM.
[IpuMeHsTh MOoNTy4YeHHbIE 3HAaHUS B MPOCTEUIINX (PU3MUECKUX 3a7a4aX.

Bnagerp MoHSATHEM CKaJIpHOrO TNPOU3BEACHMSI BEKTOPOB, NOHUMAaTh €ro I€OMETPUYECKHM
CMBICI U YBEPEHHO IOJb30BaTbCSl €ro BBIPA)KEHHEM B JEKapTOBBIX KOOpPAMHATAX. 3HATh
TUCTpUOYTUBHOCTh CKAJISIPHOTO MPOU3BEICHUS M €ro CBA3b C MpoenupoBaHueM. [IpuMeHsATh
CKaJISIpHOE IIPOM3BE/IEHNE BEKTOPOB JUIsl HAXO0XK/IEHUS JUIMH U YIJIOB. Pemate reomeTpuueckue 3a1auu
C TOMOILBIO CKAJIAPHOrO MpousBeneHus. lcrnonb3oBaTh cKalIpHOE NPOU3BEIECHUE BEKTOPOB B
anreOpandeckux 1 GU3NYecKux 3aaaqax.

Bnagers NOHATHAMM NPaBUIBHOTO MHOTOYIOJBHUKA, JUIMHBI OKPYKHOCTH, JJIUHBI JIyTU
OKPYKHOCTH M paJuaHHOW Mepbl yria, BBIYUCIATH IJIOLAAb Kpyra u ero yacteil. [loHuMaTh cMbica
yucna 7. [[puMeHsaTh noayyeHHble YMEHUS IPU PELIEHUH MPAaKTUYECKUX 3a1ay. 3HaThb HCTOPUYECKHE
CBeJleHUs 00 N3MEPEHUH JUTMHBI OKPY)KHOCTH U IO KPyTa.

Hwmets mpejacTaBieHue o MpeoOpa3oBaHUM IUIOCKOCTH, O JABIKEHUSAX. HaXoauTh ocH, LIEHTpHI
CUMMeETpuu (uryp, LEHTPbl MOBOPOTA, HAXOAWTH KOMIIO3HMIIMU MPOCTEHIIMX MPeoOpa3oBaHUM.
[IpuMeHsTh NBUKEHUS TIOCKOCTH MPH PEIICHUH T€OMETPUYECKUX 3a/1a4.

IIpuMeHsITh MOTYUYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTEMATUYECKUE MOJEIM IS 3a]ad
peasbHOM KHM3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIYMCIEHUS C MPUMEHEHHEM Ioao0us u
TPUTOHOMETPUYECKHUX (YHKIIHH (ITOJIb3YACh, T€ HEOOX0IUMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IVTAHUPOBAHUE
Temarnueckoe TUTAHUPOBAHHME IO TEOMETPUHM s 7-9-TO KIACCOB COCTaBICHO € Y4eToM pabodeld MmporpamMmbl BOCITUTAHHUS.
BocnurarenpHblii MOTEHIMA JAHHOTO YYeOHOro IMpeaMera OO0eCHeYHMBAaeT PEATU3allMI0 CICIYIONIMX IICJIEBBIX MPUOPUTETOB BOCIUTAHHMS
obyuaronuxcs O00O:

1. K tpyay kak OCHOBHOMY cII0COOY JOCTHXKCHHUS AKU3HEHHOTO OJaronoIydus 4elnoBeKa, 3aJ0Ty ero YCIeIHOro IpoQecCHOHAIbHOTO
CaMOONPEIEIICHNS U OILLYILIEHUS] YBEPEHHOCTHU B 3aBTPAIIIHEM JHE.

2. K cBoemy OrteuectBy, cBoeli Majnoi u 0oibiioil PonuHe kak MecTy, B KOTOPOM YE€JIOBEK BBIPOC M MO3HAN MEPBBIE PAOCTU U
HEeyJauu, KOTopas 3aBeljaHa eMy MpeKaMu U KOTOPYIO HY>KHO oOeperarsb.

3. K smanuam kak HHTCJUICKTYAJIbBHOMY pPECypCy, 06CCHG‘II/IBaIOH_IeMy 6y,Hy1J_[CC YCJIOBCKA, KaK PpE3yJIbTaTy KpPOIIOTIMBOI'O, HO
YBJICKATCIIBHOT'O yqe6H0ro TpyHaa.

4. K camum cebe Kak X035€BaM CBOCH CYAbOBI, CAMOOIPEICISIONIMMCS U CaMOPCATU3YIOLIMMCS JTMYHOCTSM, OTBEYAIOIINM 33 CBOC
coOcTBeHHOE Oymytiee.

7 KIIACC
Ne HaunmMeHOBaHHEPa3/1€J10B U KouunuyecrBoyacoB DjekTpoHHbie (HHPPOBbHIE) eseBbie
n/n | TeMIpPOrpamMMbl Bcero Koutpoabubie IlpakTtuueckm  00pasoBaTejbHbIE PeCypChl NPHOPUTETHI
padoThI e padoThI BOCHHTAHUS
Hauana reomerpun. [pocreiinme https://resh.edu.ru/subject/17/7/h 1234
r€OMETPUYECKHE HUTYPBI U UX 29 5 ttp://school-collection.edu
cBorictBa. M3mepenne dnevnik.ru
TE€OMETPHUCCKUX BEITMYUH https://resh.edu.ru/
https://resh.edu.ru/subject/17/7/h 1,234
TpeyromsvKs 19 1 ttp://sc?hool-colIectlon.edu.ru
dnevnik.ru
https://resh.edu.ru/
https://resh.edu.ru/subject/17/7/h 1,3,4
[Mapamrensaocts. CyMMa yIiioB ttp://school-collection.edu.ru
15 1 https://edu.skysmart.r/
MHOTI OyT OJIbHUKA N
dnevnik.ru
https://resh.edu.ru/
[TpsIMOYTOIBHBICTPEYTOJIBHUKH 7 http://school-collection.edu.ru 1,3,4



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
http://school-collection.edu/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
http://school-collection.edu.ru/
https://edu.skysmart.r/
http://school-collection.edu.ru/

https://resh.edu.ru/subject/17/7/

dnevnik.ru
https://resh.edu.ru/

FGOMeTpI/I‘-IQCKI/Ie HCPAaBCHCTBA

http://school-

collection.edu.ruhttps://resh.edu.

ru/subject/17/7/

dnevnik.ru
https://resh.edu.ru/

1,3,4

OKPY)KHOCTB. FeOMCTpI/I‘-ICCKI/Ie MECTa
TOYCK. HOCTpOCHI/IH C IIOMOIIIBIO
HUPKYJII U JIMHENKHU

18

http://school-

collection.edu.ruhttps://resh.edu.

ru/subject/17/7/

dnevnik.ru
https://resh.edu.ru/

1,2,3,4

[ToBTOpeHme, 06001IEHNE,
cHUCTEeMaTH3als 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

102

http://school-

collection.edu.ruhttps://resh.edu.

ru/subject/17/7/

dnevnik.ru
https://resh.edu.ru/

1,2,3,4



https://resh.edu.ru/subject/17/7/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/

8 KVIACC

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoanuecTtBouyacoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYecku
e padoThbl

DJIeKTPOHHbIE
(undpossbie) O0pazoBaTesbHbIE

pecypchl

IleneBbie
NMPUOPHUTETHI
BOCIIMTAHMS

YeThIpEXYyroJbHUKN

22

dnevnik.ru

https://resh.edu.ru/
https://math8-vpr.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://edu.skysmart.r/
https://resh.edu.ru/subject/lesson/1497/main/
https://resh.edu.ru/subject/lesson/1499/main/
https://resh.edu.ru/subject/lesson/1496/start/
https://resh.edu.ru/subject/lesson/1495/start/ht
tps://resh.edu.ru/subject/lesson/2011/start/

1,2,3,4

IToxobue

IImomans

Teopema I[Tudaropa u
Hayvaaa TPUTOHOMETPHUHU

16

16

18

dnevnik.ru
https://oge.sdamgia.ru/https://edu.skysmart.r/
https://resh.edu.ru/subject/lesson/2014/main/
https://resh.edu.ru/subject/lesson/2503/main/h
ttps://resh.edu.ru/subject/lesson/2502/main/htt
ps://resh.edu.ru/subject/lesson/2018/main/

dnevnik.ru

https://resh.edu.ru/

https://math8-

vpr.sdamgia.ru/

https://math-
oge.sdamgia.ru/https://resh.edu.ru/subject/less
on/2013/main/

dnevnik.ru
https://resh.edu.ru/
https://edu.skysmart.r/https://resh.edu.ru/subje

ct/lesson/1490/main/
https://resh.edu.ru/subject/lesson/3035/main/

1,3,4

1,2,3,4

1,2,3,4



https://math8-vpr.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://edu.skysmart.r/
https://resh.edu.ru/subject/lesson/1497/main/
https://resh.edu.ru/subject/lesson/1499/main/
https://resh.edu.ru/subject/lesson/1496/start/
https://edu.skysmart.r/
https://resh.edu.ru/subject/lesson/2014/main/
https://math8/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/1490/main/
https://resh.edu.ru/subject/lesson/1490/main/
https://resh.edu.ru/subject/lesson/3035/main/

https://resh.edu.ru/subject/lesson/2019/main/

VYTIIbl U 9eThIPEXYTOIBbHUKH,
CBSI3aHHBIE C OKPYKHOCTBIO

[ToBTOpeHmE, 06001IEHNE,
cucTeMaTH3alus 3HaHUI

20

10

dnevnik.ru

https://resh.edu.ru/subyekt17/8/
https://uchi.ru/

https://math8-vpr.sdamgia.ru/
https://oge.sdamgia.ru/https://resh.edu.ru/subj
ect/lesson/2507/main/https://resh.edu.ru/subje

ct/lesson/2505/main/

https://resh.edu.ru/subject/lesson/2023/main/

https://resh.edu.ru/subject/lesson/2021/main/

dnevnik.ru
https://resh.edu.ru/subyekt17/8/
https://uchi.ru/
https://math8-vpr.sdamgia.ru/
https://oge.sdamgia.ru/

https://resh.edu.ru/subject/lesson/2013/main/

1,3,4

1,2,3,4

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102



https://resh.edu.ru/subject/lesson/2505/main/
https://resh.edu.ru/subject/lesson/2505/main/
https://resh.edu.ru/subject/lesson/2023/main/
https://oge.sdamgia.ru/

9 KVIACC

HaumenoBanue
pa3jaeiioB U TeM
NMPOrpaMMbI

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IMpakTuyeck
ue padoThbl

JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
pecypcbl

IleaeBbie
NPUOPUTETHI
BOCIIUTaHUSA

Pemenue
TPEYroJIbHUKOB

IToxobue
TPEYrOJILHUKOB

Meroa koopauHaT

22

12

10

dnevnik.ru
https://resh.edu.ru/
ttps://www.yaklass.ru/p/geometria/9klass/sootnoshenii

amedu-storonami-i-uglami-treugolnika-skaliarnoe-
proizvedeni_9222/sootnosheniia-mezhdu-storonami-i-
uglami-treugolnika9281/re-7ad3359e-27dd-4ae0-9272-
8flce3e75ec2
https://resh.edu.ru/subject/lesson/2040/main/
https://skysmart.ru/articles/mathematic/Kak-nayti-
ploshchad'-pryamougol'nika
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm

https://infourok.ru/prezentaciya-po-geometrii-na-temu-
proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-
proizvedeniya-otrezkov-hord-i-sekuschih-
2896250.htmlhttps://interneturok.ru/lesson/geometry/9-
klass/itogovoe-povtorenie-kursa-geometrii-za-79-
klassy/tochka-vnutri-i-vne-okruzhnosti

https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-
mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-
proizvedeni -9222/skaliarnoe-proizvedenie-vektorov-
svoistva-9526

https://znanio.ru/pub/317
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-
pryamoj-s-podgo
https://www.yaklass.ru/p/geometria/9-klass/metod-

1,34

1,34

1,34



https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/2040/main/
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://znanio.ru/pub/317
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3

BexTopsl

20

koordinat-9887/uravnenie-okruzhnosti-uravnenie-
priamoi-12247/re-bbd7dd94-cd7b-473e-b426-
96¢cch9cOefal
https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/

https://www.yaklass.ru/p/geometria/10-klass/vektory-v-
prostranstve-deistviia-s-vektorami-9248/opredelenie-i-
fizicheskii-smysl-vektora-v-prostranstve-9286
https://resh.edu.ru/subject/lesson/3038/main/

1,2,3,4

JlivHa OKPY>KHOCTH
U IUIOIIA/Ib Kpyra

16

https://www.yaklass.ru/p/geometria/9-klass/dlina-
okruzhnosti-i-ploshchad-kruga-9241/pravilnye-
mnogougolniki-9246/re-983bh30f-8304-4d02-a739-
40bb351ch45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-
okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-
ploshchad-kruga-9494/re-80ba7b3a-e82¢c-4b90-b115-
ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-
okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-
ploshchad-kruga-9494/re-80ba7b3a-e82¢c-4b90-b115-
€d6027b17826

1,2,3,4

JBroxkeHus
IIOCKOCTH

10

https://www.yaklass.ru/p/geometria/9-
klass/dvizhenie-10434/poniatie-dvizheniia-
simmetriia-10437/re-150d4afe-9334-462c-abe7-
22a9b9b43f10
https://infourok.ru/urok-po-matematike-dlya-klassa-
pravilnie-mnogougolniki-reshenie-zadach-
1178089.html

1,34

[ToBTOpEHHUE,
0000111EHNE,
CUCTEMATHU3al Ui

12

https://interneturok.ru/lesson/algebra/9-klass/itogovoe-
povtorenie-kursa-algebry-9go-klassa/povtorenie-i-
sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-

vyrazheniy https://www.yaklass.ru/p/algebra

1,2,3,4
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https://resh.edu.ru/subject/lesson/3038/main/
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