OOKYMEHT NOAMUCAH
ONEKTPOHHOW MOAMNUCHIO

Ceptudukat: 2670E1BC314E9182EB8DF52918106E30
Bnapeneu: CanavruHa Enena BuktoposHa
[HeiicTeutenex: ¢ 12.08.2024 no 05.11.2025

MHHHUCTEPCTBO MPOCBEIIEHUS POCCUICKOM ®EJEPAIIIN
MuHnucTepcTBO 00pa3oBanus U HAyKu PecmyOaukn Xakacus
I'YO agmunucTpanuu r. YepHoropcka

MBOY "Cpenusisi o0meo0pa3oBareabHasi mkoJsa Ne 20 "

PACCMOTPEHO YTBEPXIEHO
IMO yuuTeneir MaTeMaTHKH, [Ipukazom nupexkropa MBOVY "Cpennsis
uH(popMaTHKU, (PU3UKU oO1eoOpazoBarenpHas mkoia Ne 20"
PykoBomurens HIMO:
Cananruna E.B.
Munxusaa JLA. [Ipukaz ot «29» aBrycra 2023 r. Neo62

[Ipotokon ot «28» aBrycra 2023 r. Nel

PABOYAS ITPOT'PAMMA

yueOHoro kypca «I'eomerpus»

U1 oOygarommxcs 7-9 KiaccoB

r. YepHoropck
2023



INOACHUTEJIBHASA 3AIINCKA

['eomeTpus KaK OAMH U3 OCHOBHBIX Pa3[ejOB IIKOJIbHOM MaTeMaTUKH, UMEIOIIHNN CBOEN
1EeIbI0 00ECIeUnTh M3Y4YEHUE CBOMCTB WM pa3MepoB (UTYp, MX OTHOLIEHUH U B3aHMMHOE
PacCIOJIOKEHHE, OMUPAETCS Ha JIOTMUECKYIO, JOKa3aTelbHYI0 JUHUIO. [[eHHOCTh m3ydyeHus
TEOMETPUHA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS 3aKIIOYaeTCs B TOM, 4YTO
0OyJaronuiicss yYUTCS TPOBOJUTH JIOKA3aTENbHBIC PACCYXKIACHUS, CTPOUTH JIOTHUECKHEC
YMO3AKJIIOUEHHS], JIOKa3blBaTh HMCTUHHBIC YTBEPKICHUSA M CTPOUTHh KOHTPHPUMEPBI K
JI0’KHBIM, MPOBOJUTH PACCYX IAEHUA «OT MPOTHUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
dbopMyIHpOBaTh OOPATHBIE YTBEPKICHUSI.

BTopoii 1enpi0 u3ydeHusi reOMETpUN SBJISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IpU PEUICHUM KaK MaTEMAaTHYECKHUX, TaK W MPAKTHYECKHUX 3aJlad, BCTPEYAIOIIUXCS B
peanbHOM xu3HHU. OOyyaromuics JOKEH HAay4YUThCS OIPEACIUTh TI'E€OMETPUUYECKYIO
burypy, onucaTh CJIOBaMH JaHHBIA YEepTEX WIM PUCYHOK, HAUTH IUIOIIAJb 3€MEIbHOIO
y4acTKa, paccuuTaTh HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOTO KaOeysi Wiu TpeOyembie
pa3Mephl Tapaxka JJii aBTOMOOWIISI. DTOMY COOTBETCTBYET BTOPAasi, BBIUUCIUTEIbHAS JTUHUS B
u3ydeHuu reomeTpuu. llpu pemieHnHn 3a7ad MPAKTUYECKOTO XapakTepa OO0ydaroluics
YUYUTCS CTPOUTHh MAaTEMATUYECKUE MOJEIU PEaIbHbIX >KU3HEHHBIX CHUTYallHil, TIPOBOJIUTH
BBIYUCJICHUS U OLICHUBATD aJICKBATHOCTh MOJYYEHHOTO PE3YiIbTaTa.

KpaitHe BaxHO MOJYEPKUBATH CBSI3U T€OMETPUM C APYTUMU YUECOHBIMU MpPEIAMETaMU,
MOTHBHUPOBAaTh HCIOJIb30BATh OMNPEIACICHUS TEeOMETPUYECKUX (QUIYp U  TOHATHH,
JEMOHCTPUPOBATh MPUMEHEHUE TOJYYEHHBIX YMEHHUM B (PU3UKE M TEXHHUKE. DTH CBS3H
HaumOoJiee SpKO BHUAHBI B Temax «Bektopsl», «TpuroHoMerpudeckue COOTHOIICHUS,
«Meton koopauHat» u «Teopema ITudaropay.

VYuebnslil kype «I'eoMeTpusy BKIIOYAET CIEIYIONINE OCHOBHBIE pa3feiibl CONCPIKAHUS:
«l"eomerpuueckue (Urypbel U WX CBOHCTBa», «VI3MepeHuWe TreOMETPpUUYECKHX BEIUYUHY,
«JlexapToBbl KOOpJIMHATBI HA IJIOCKOCTW», «BekTopb», «JIBUIKEHHS TIIIOCKOCTHY,
«IIpeobpazoBanust MOIOOUN.

Ha m3yuenue yueOGHOro Kkypca «l'eomerpus» orBogutcs 204 waca: B 7 kimacce — 68
yacoB (2 Jaca B HeJIeNI0), B 8 Kiacce — 68 yacoB (2 yaca B HeJeno), B 9 kiacce — 68 yacos (2
yaca B HEJICIIIO).



COJEPXKXAHUME OBYUYEHUA
7 KUIIACC

HavanbHable nOHATHSA reoMeTpuu. Touka, NpsiMasi, OTPE30K, Jyd. YToia. Buasl yrios.
Beptukaneasle u  cMexHble yriael. buccekrpuca yrma. JlomaHas, MHOIOYTOJbHUK.
[TapannenbHOCTh M NEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetpuunbie  ¢urypel. OCHOBHBIE CBOWCTBa OCEBOW cuMMeTpun. [Ipumepsr
CUMMETPHUU B OKPY’KAIOIIEM MUPE.

OCHOBHBIE TIIOCTPOEHUS C TOMOIIBIO LUPKYJsd M JUHEHKH. TpeyroiapHuk. Beicora,
MeJuaHa, OMCCEKTPHCA, UX CBOICTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHHI TPEYroNbHUKUA. HepaBeHCTBO TpeyrojabHUKA.

CBoiicTBa M NpHU3HAKU pPaBHOOEIPEHHOrO TpeyroyibHUKa. llpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NapaJUIEIbHBIX MPsAMbIX. CyMMa yIJIOB TpEyroJibHUKaA. BHemHne
YTJIBI TPEYTOJIbHUKA.

[IpssMOyTONIBHBIA TPEyroabHUK. CBOMCTBO MEIMAaHbl MPSAMOYTOJIBHOIO TPEYTrOJIbHUKA,
IIPOBEAEHHON K ruIoreHy3e. Ilpu3Haku paBeHCTBA MNPSAMOYIOJIBHBIX TPEYrOJIbHUKOB.
[IpsAMOYTOJIbHBIN TPEYTOJIBHUK C yriaoMm B 30°.

HepaBeHncTBa B TreomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa O OOJbIIEM YIJIe U OOJbIIeH CTOpOHE TpeyrojbHuKa. [lepnenaukynsap u
HAaKJIOHHAS.

['eomeTpudeckoe MecTO TOYEeK. buccekTpuca yriia U CepeauHHBIN INEPIEHIUKYIAP K
OTPE3KY KaK Nr€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTh W KpyI, XOpAa M OHAMETP, MX CBOWCTBA. B3anMHOE pacnoigokeHue
OKPY>KHOCTH U npsiMoii. KacarenbHas n cexymas K OKpy>KHOCTH. OKpy»HOCTb, BIUCAHHAS B
yroJi. BrnimcanHas 1 onucaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamMm, ero npus3Haku M CBOWCTBA. YacTHBIE Ciyyan
napajiesiorpaMmoB (PSIMOYTOJBLHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA. Tpamenus,
paBHOOOKas Tpamenus, €€ CBOWCTBa U NMpU3HAKU. [IpsiMmoyronbHas Tpanemus.

Merton ynBoenus menuansl. LlentpanbHas cummerpus. Teopema danieca u Teopema o
MPOMOPLUHOHAIBHBIX OTPE3KaxX.

CpenHue TMHUM TPEYroJibHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.

[Tomobue  TpeyroiapHUKoOB, Kodhdumuent  mnomodusa.  Ilpusnaku  momoOus
TPEYroJIbHUKOB. [IpuMeHeHne moaqo0us nMpy pelieHny MPaKTUYECKUX 3a/1a4.

CaoiicTBa momaaei reometTpudeckux Guryp. opmMynsl AJisl I0IMIAAN TPEYTrOIbHUKA,
napasuiesiorpamma, pom6a u tpanenuu. OTHOIICHUE TIIOMIAIeH MOI0OHBIX PUryp.

Brruncnenue mionianel TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTON Oymare.

Teopema Iludaropa. [Ipumenenue teopemsl [ludaropa npu penieHnr MPaKTUUESCKUX
3a7ad4.



CuHycC, KOCHHYC, TAHT€HC OCTPOro yria MpsIMOYTOJIbHOTO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKJIECTBO. TpuroHomerpuieckue GpyHkuuu yrios B 30, 45 u 60°.
BrucanHbie U EHTpaJIbHbBIE YTJIbl, YTOJI MEXKIY KacaTeJIbHOU U XOPAOU. YTIbI MEXIY
XOpJlaMM ¥ CEKylIIMMH. BrhucaHHble U ONMCAHHBIE YETHIPEXYTOJbHUKHU. B3aumHoe
pacmoyio)keHHe NBYX OKpykHocTel. Kacanme okpykHocten. OOmme kKacaTelbHBIC K JBYM
OKPY>KHOCTSIM.
9 KIIACC

Cunyc, xocunyc, tanreHc yriaoB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOX1€CTBO. POPMYJIIBI IPUBEACHUS.

Pemenue tpeyronbHUKOB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
NPaKTUYECKUX 3a]1a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoGpazoBanue mogoous. [lomodme COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa O NPOU3BENEHHHM OTPE3KOB XOpZ, TEOPEMBI O MPOU3BENCHHHM OTPE3KOB
CEKyLIUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, mmHa (MOAYJb) BEKTOpa, COHAIIPABICHHBIE BEKTOPHI, IPOTHUBOIIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPAlMH HaJ
BekTOpaMu. Pa3znokeHue BeKkTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel
BeKkTOpa. CKaJsIpHOE NPOU3BEACHUE BEKTOPOB, IPUMEHEHNE ISl HAXO0XKICHUS IUIMH U YIJIOB.

JlekapTOoBBl KOOPJAMHATBI HA IUIOCKOCTH. YPaBHEHHsI IPSAMOM MU OKPYXHOCTH B
KOOpJIMHATAaX, IEPECEUECHUE OKPYKHOCTEN U MpAMBIX. MeToa KOOpAUHAT U €ro MPUMEHEHHE.

[IpaBriibHBIE MHOTOYTOJIBHUKH. JlnMHA OKpyXHOCTH. ['pagycHas m paauaHHas Mmepa
yTJIa, BBIYMCIICHUE JUIMH OYT OKpYyKHOCTEH. IInomane kpyra, cekropa, cCerMeHra.

JIBUKeHMsT IJIOCKOCTM M BHYTPEHHME CUMMeETpuH (Guryp (dJIeMeHTapHbIe
npenacrasienus ). [lapannensasiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «'’EOMETPUS» HA YPOBHE OCHOBHOTI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS MpPOrpaMMbl ydyeOHOro kypca «I'eomeTpus»
XapaKTEepU3YyIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

NPOSIBJICHUEM HWHTEpeca K MPOUUIOMY W HACTOSALIEMY POCCHUKWCKOM MaTEeMaTUKH,
LIEHHOCTHBIM OTHOUIEHUEM K JOCTH)KCHHUSIM POCCUHUCKUX MATEMATHKOB U POCCUHCKOU
MaTeMaTUYECKOW IIKOJIbI, K KCIOJIb30BAHUIO ASTHUX JOCTHKEHUW B JPYIrUX HayKax H
IPUKJIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEW TIpaKJaHWHA U pealii3alid €ro mpas,
MPEICTABICHUEM O MAaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMUYHBIX CTPYKTYD,
SIBJIEHUH, MPOLEAYP IPakJaHCKOT0 00IIecTBa (HanmpuMmep, BbIOOPHI, OIIPOCHI), TOTOBHOCTBIO
K OOCYXIEHUIO STHYECKUX Npo0JeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JNOCTH)KEHUM HAyKd, OCO3HAHUEM BaXHOCTH MOPAIbHO-3TUYECKUX IPUHLMUIIOB B
JEATEIIbHOCTU YYEHOT0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOI Ha aKTHMBHOE Y4YacCTHUE€ B PELICHUM NMPAKTHUYECKUX 3a7a4 MaTeMaTHYECKOU
HaIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOTro OoOpa30BaHUsA HA MPOTSHKEHHUH
BCEW MKU3HU JUIsl YCIEUTHOW MPO(PECCUOHAIBHON ESITEIbBHOCTH U Pa3BUTUEM HEOOXOIMMBIX
yYMEHUH, OCO3HAHHBIM BHIOOPOM U TIOCTPOCHUEM WHIANBUIYATLHON TPACKTOPUN 00pa30BaHUS
Y )KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY U 3CTETUYECKOMY BOCHPUSTHIO MAaT€MaTUYECKHX
00BEKTOB, 3aJady, peEIIeHUM, pacCykACHUW, YMEHHUI0O BHUACTh MaTeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTalMEN B I€ATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YENOBEKA, MPUPOJbI M OOIIECTBA, MOHUMAHHEM
MaTEMaTUYECKOM HAayKH Kak c(hepbl 4eIOBEYECKOM NEeATETbHOCTH, 3TAOB €€ Pa3BUTHUS U
3HQYUMOCTH JUISI Pa3BUTUS UMUBWIM3AIMHU, OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKU H
MaTEMATHYECKOW KYJBTYPOW KaK CPEICTBOM MO3HAHUSA MHUPA, OBJIAJAEHUEM MPOCTEUIIUMHU
HABBIKAMH MCCIIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) ¢usnyeckoe BocnMTaHUe, (POpPMHpPOBAHHE KYJBTYPbI 310POBbS M
IMOLMOHAJIBHOIO 0J1ArONOy YU

TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTHUYECKHWE 3HAHUS B HHTEPECAX CBOETrO 3/I0POBBS,
BEJICHUSI 3[J0POBOrO 00pa3a JKMU3HU (310pOBO€ MHUTAHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATHI
U OT/IbIXa, peryJisipHas Gpu3nueckas akTUBHOCTb), C(POPMUPOBAHHOCTHIO HABBIKA pediiekcuu,
MPU3HAHKUEM CBOETO MpaBa Ha OMMOKY M TAKOTO K€ MpaBa APYroro 4YeJIoBeKa;



7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpHEHTalMel Ha MPUMEHEHNE MAaTEMAaTHISCKUX 3HAHUH IS pelIeHus 3a7a4 B 00J1acTu
COXPaHHOCTH OKPYXKAIOILIECH Cpelbl, MIAHUPOBAHUSA IMOCTYIIKOB M OLICHKM HMX BO3MOYHBIX
MOCJIENCTBUM  JUISI  OKpY)KaloIIed  cpeAbl, OCO3HAHMEM TIJI00aJbHOrO  Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX pellIeHus;

8) ajanTanusa kK M3MEHAIOIUMCS YCJIOBUAM COUMAIBLHON M IPUPOAHOI Cpebl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO NESATEIBbHOCTh, B TOM YUCJIC YMEHUE YUUTHCS Y
JIpYTuX JIOJIe, MpuoOpeTaTb B COBMECTHOM MEATEIbHOCTH HOBbIE 3HAHUS, HABBIKU U
KOMIIETEHIIUN U3 OIBITA IPYTHUX;

HEOOXOMMMOCThIO B (DOPMHUPOBAHWHM HOBBIX 3HAHWA, B TOM 4Yucie (OPMYITHpPOBATH
UJICH, TIOHSATHSA, THIOTE3bl 00 OOBEKTaX W SBJICHHUSAX, B TOM YHCJIC paHEe HEM3BECTHHIX,
O0CO3HaBaTh ACPUIUTHI COOCTBEHHBIX 3HAHWUW M KOMIIETCHTHOCTEW, TUIAHHPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYyaIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYyaIlUI0 KaK BbI3OB, TPEOYIOIIMII KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbBIC PEIICHUS U
nercTBus, GOPMYIHPOBATh U OIIEHUBATH PUCKU U MOCIEACTBUS, POPMHUPOBATH OMBIT.

METAINIPEIJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Ba3oBble Jioru4ecKue JeiicTBUs:

e BBIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKKH MATEMATUYECKUX OOBEKTOB,
MOHSATUH, OTHOMICHUN MEXy MOHITHSAMHU, (GOPMYIHPOBATH OMpPENEIICHUS TMOHSATUH,
yCTaHaBIMBaTh CYIIECTBEHHBIH TPU3HAK Kiaccu(ukamuu, OCHOBAaHUS IS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUHU MTPOBOJMMOIO aHAIN3A;

e BOCHPUHUMATH, GOPMYIUPOBATH U TIPEOOPA3OBHIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpHUIIATEIbHBIC, SUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

e BBIABJISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TIPOTUBOPEYMS B
dakTax, MAHHBIX, HAOMIOACHHUSX W YTBEPXKIACHHSX, MpEeAaratb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

e JIeJaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX U WHIYKTHUBHBIX
YMO3AKJIFOYEHUH, YMO3AKIIFOUEHNUN 10 aHAJIOTHH;

e pasz0bupaTh JOKa3aTeNbCTBA MATEMAaTHYECKUX YyTBEpXKIAEHUW (TpsIMble W  OT
NPOTUBHOTO),  TPOBOAHWTH  CaMOCTOSITEIBHO  HECIIOKHBIE  JI0Ka3aTelIhCTBa
MaTeMaTHYeCKuX (aKTOB, BBICTPAWBATh apTyMEHTAIMIO, MPUBOJIUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUSI,;

e BBIOMpaTH CIOCOO perieHus: y4eOHOW 3amaun (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pelIeHus, BIONpaTh HanboIee MOAXOASIIUN C yUETOM CaMOCTOATEIHHO BBIEICHHBIX
KpUTEPHUEB).

Bba3oBble ucciaenoBaregabcKkue 1eMCTBUA:

e HCIOJB30BaTh  BOMPOCHl KaK  HCCIENOBAaTENIbCKHMM  HMHCTPYMEHT  TO3HaHUS,

bopMyIMpOBaThH BOIIPOCHI, bukcupyromnme MIPOTUBOPEUHE, npoliemy,



CaMOCTOSATENILHO yCTaHABJIMBAaTh HWCKOMOE W JIaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHECHUE;

MPOBOJIUTH TI0O CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYCCKOTO
00BbEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSATEILHO  (OPMYJIUPOBaTh OOOOIIEHHWS ¥ BBIBOABI 10 PE3yJIbTaTaM
MIPOBENEHHOTO HAOIIOICHUS, MCCIICIOBAHUS, OIEHUBATH JOCTOBEPHOCTH MOJTYICHHBIX
pE3yIAbTATOB, BHIBOJIOB U 00O0IIICHUIA;

MPOTHO3UPOBATh  BO3MOXKHOEC  pPa3BUTHE  IpoIlecca, a TakKe  BBIJBHUTATh
IIPEAIOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIUH, TaHHBIX, HEOOXOIUMBIX
JUISL pELIEHUS 3a/1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIHIO
Pa3IMYHbIX BUJOB U (JOPM NPEACTaBICHUS;

BBIOMpPATh (POpMYy NpEACTaBICHUs HHPOPMALMH M WUIIOCTPUPOBATh pEIIaeMble
3aJlayu CXeMaMHM, uarpaMmMamMu, HHOU rpauKoi 1 MX KOMOMHALUAMY;

OLIEHUBATh HAJE&KHOCTh MH(OPMALIUU 110 KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIEM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U IEIIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
MUCBMEHHBIX  TEKCTaX, JaBaTh TOSCHEHUS IO XOJy pEIICHHS  3a/ayu,
KOMMEHTHUPOBATH MOJIYYCHHBIN PE3YIbTAT;

B XOJ¢ OOCYXICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
poO0JIeMBI, pelIaeMoi 3a7a4r, BRICKa3bIBaTh MJICH, HAIlCJICHHBIC HA TIOMCK PEIICHUS,
COTIOCTaBIISATh CBOM CYXKICHHS C CYXICHHSIMHU JPYTrUX YYaCTHUKOB JUAjora,
OOHApyXWBaTh pa3Juyue MW CXOJCTBO TIO3WIMK, B KOpPpEeKTHOH (dopme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTaThl PEIICHUS 3a7a4H, SKCIIEPUMEHTA, UCCIICIOBAHNUS, IPOCKTA,
CaMOCTOSATEIILHO BhIOMpATh (pOpMaT BBICTYIUICHUS ¢ YYETOM 3a7ad MPE3CHTAINH H
0COOEHHOCTEH ayAUTOPUH;

MOHUMATh M KCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHOW W MHAMBUAYATBLHON pabOThHI
MIPU PEIICHUU Y4eOHBIX MaTEMAaTUYECKUX 3a]1aY;

NPUHUMATh IeJb  COBMECTHOH  JEATEIBHOCTH, IUIAHUPOBATh  OpPTaHU3AIMIO
COBMECTHOM paboThl, pacmpelnensiTb BUAbl PabOT, IOTOBAPUBATHCS, OOCYXAATh
MPOIIECC U PE3YNBTAT PA0OTHI, 00001IaTh MHEHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (Gopmax paboThl (0OCYXKIeHWs, OOMEH MHEHUSIMU,
MO3TOBBIC IITYPMBI U JIPYTHE), BBITOJHATH CBOIO YacTh PaOOTHI M KOOPJIWHHUPOBATH
CBOM JIEHCTBHS C IPYTUMH YjeHAMH KOMaH/IbI, OIIEHUBATh KAYECTBO CBOETO BKJajaa B
o0t  TPOMYKT MO  KpUTEpUsM,  CHOPMYIUPOBAaHHBIM  yYaCTHUKAMH
B3aUMOJCHUCTBUA.



PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiiCTBHSA

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBIIATH IUIAH, AJTOPUTM pELICHUs 3a7auyd (WJIM €ro 4YacTh),
BEIOMPATh CIOCOO pernieHus ¢ y4E€TOM HWMEIOIIMXCS PECypCcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C yU4ETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

e BIIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOIIecca U Pe3ysibTaTa PelieHus
MaTeMaTUYECKON 3a4a4H;

e MPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PELICHUU 3a/a4H, BHOCHUTD
KOPPEKTHUBBI B JACSATEIBHOCTh HA OCHOBE HOBBIX 0OCTOSITEILCTB, HAlJICHHBIX OLIUOOK,
BBISIBJICHHBIX TPYAHOCTEM;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIIBHOCTH MOCTABIEHHOMN LEIN U YCIOBHSIM,
OOBSICHATh TPUYUHBI JIOCTMIXKCHUSI WA HEJOCTHUKEHUS 1eJId, HAXOJIUTh OLIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 kjacce oOy4aromuics TMOJYYUT CIEAYIOIINE MPEIMETHBIC
pe3yJIbTATHI:

Pacnio3HaBaTh M3y4YeHHBIE TeOMeTpUueckue (UIypbl, OMPEACNSITh HX B3aWMHOE
pacrojoXeHue, n3o0paxarb reoMeTpudeckre (Urypbl, BBHINOIHATh YEPTEKU MO YCIOBHUIO
3a1aun. M3MepsaTh JIMHEHHbIE U YIVIOBBIE BEJUMYMHBI. Pemare 3a1aun Ha BBIYMCIICHUE JJIMH
OTPE3KOB U BEJINYMH YIJIOB.

Jenate rpyOyto OIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMUMH MPEIMETOB B PEATbHOMN KU3HH,
pa3MepoB MPUPOAHBIX OOBEKTOB. PaznuyaTh pasMepsl ATUX OOBEKTOB MO MOPSIAKY
BEJIMYUHBI.

CTpouTh YyepTek U K T€OMETPUUYECKUM 3a/1a4aM.

[Tonp30BaThCAd NpPU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, HWCHOJIb30BaTh IMPU3HAKUA WU
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a/1a4.

[IpoBOANUTH TOTUYECKHUE PACCYKIACHHUS C UCTIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCAd NpPU3HAKAMU PABEHCTBA MPSIMOYIOJIBHBIX TPEYTOJbHUKOB, CBOWCTBOM
MEIHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ NPSMOYIOJIBHOIO TPEYTrOJIbHUKA, B PELICHUU
F€OMETPUYECKUX 3a]1a4.

OnpenensiTe NapajjieabHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU
cekymas. Onpenensatb napawuledbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJTHOU MPSIMOMU 10 TOYEK APYrOM MPSIMOM.

PemaTte 3aauun Ha KjeT4aToi Oymare.

[IpoBOANTH BBIYMCIICHUS W HAXOJUTh YHCIOBbIE M OYKBEHHbBIC 3HAUYECHHUS YTJIOB B
r€OMETPUUECKUX 33/layaX C HCHOJIb30BAHUEM CYMMBI VYTJIOB TPEYTOJbHUKOB H
MHOT'OYT'OJIbHUKOB, CBOMCTB YTJIOB, OOpPa30BaHHBIX MPHU MEPECEYECHUU IBYX MapaijieIbHbIX
MPSMBIX CEKyLIEH. Pemars npakTuyeckue 3ajauv Ha HaXO0KJICHUE YIJIOB.



Bnanets moHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OMpPEAesaTb OMCCEKTPUCY
yIia ¥ CEpEeIMHHBIN NEPIIEHIUKYJISP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

®opMyIHpPOBAThH ONPEAEIICHNUS OKPYXKHOCTH U Kpyra, XOp/Abl U JHaAMETPa OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOMCTBA IPU PEUICHUH 3a4a4.

Biiasieth MOHATHEM ONMMCAHHOW OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMETh HAXOJUTh €&
uentp. Ilonb3oBaThcsi QaktaMu O TOM, YTO OHCCEKTPUCHI YIJIOB TpPEYroJibHUKA
NIEPECEKAIOTCSI B OAHOW TOYKE, U O TOM, YTO CEPEIUHHBIE MEPHEHAUKYISPbHl K CTOPOHAM
TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnanerp mNOHATHEM KacaTEIbHOM K OKPY)KHOCTH, TOJIb30BAaThCSl TEOPEMOU O
MEPIEHINKYJIAPHOCTH KacaTeJIbHOU U paanyca, MPOBEAEHHOTO K TOYKE KACaHHUS.

[Tonb30BaThCAd MNPOCTEHIIMMH T€OMETPUYECKUMU HEpPABEHCTBAMH, IOHUMAaTh HX
MIPAKTUYECKUNA CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHUE MOCTPOEHHUS C TOMOILBIO LIUPKYJIS U JTMHEHKU.

K kxonny oOydeHus B 8 kiiacce OOyyaroUIUiicsl MOMYYMUT CJEIYIOIIME IPEIMETHBIE
pe3ybTaThl:

Pacrnio3HaBaTh OCHOBHBIE BUJIbI YETBHIPEXYTOJBHUKOB, UX AJIEMEHTBI, MOJIb30BAThCS HUX
CBOMCTBaMH IPU PELICHUN T€OMETPUYECKUX 3a]1aY.

[TpuMeHsTh CBOMCTBA TOYKM IEPECEUEHHUs] MEIMaH TpEyrojibHHKa (LIEHTpa macc) B
pelIeHnN 3a1a4.

Bianete NOHATHEM CpEeNHEW JIMHUM TPEYrOJIbHWKA W TpAalelyH, MPUMEHATh HX
CBOWCTBA IIPM pPEUIEHUMU TeoMeTpuyeckux 3angad. lloms3oBaTtecsa Tteopemon daneca wu
TEOPEMON O MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh HMX IS PEUICHUS MPAKTUYECKUX
3az1ay.

[TpuMeHsTh pU3HAKK 0100US TPEYTOJIBHUKOB B PELIEHUH F€OMETPUUECKUX 3a]au.

[Tonb3oBaThes Teopemoit [ludaropa nist pemieHus: TEOMETPUUYECKUX U MPAKTHUECKUX
3amay. CTpOUTh MaTeMaTHYECKYH0 MOJIEJIb B MPAKTHUECKUX 3aJayaxX, CaMOCTOSATEIbHO
JenaTh 4epTEX U HaXOAUTh COOTBETCTBYIOIINE JTUHBI.

BraneTes NMOHATHSAMM CHHYyCa, KOCHHYCa M TaHI'€HCa OCTPOro yrja MpsSMOYTOJIBHOIO
TpeyroJibHUKA. 110J1630BaThCS ITUMU NOHATHUAMU JJI PELICHUS IPAKTUYECKUX 3a1a4.

Beruncnars  (pa3audHBIME - ClIOCOOaMU)  IJIOMIAAb TPEYrojdbHUKA W IUIOHIATU
MHOTOYTOJIbHBIX (UTryp (MOJB3YsICh, TJ€ HEOOXOAUMO, KaIbKyJIsITOpoM). I[IpumeHSTH
NIOJIyYCHHBIE YMEHUS B TPAKTUYECKUX 3a]1a4ax.

BrageTe NOHATHSAMM BIMCAaHHOTO M LEHTPAJIBHOIO yIja, HUCIOJIb30BAaThb TEOPEMBI O
BIIMCAHHBIX yIJaX, yrjlax MEXIy XOpAaMH (CEKyIIMMH) M YIJIE MEXAYy KacaTeJbHOW H
XOpJOi MPH PEIICHNN TEOMETPUUYECKUX 3a/1ay.

BnaneTs NOHSATHEM ONMHUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA ONMKUCAHHOTO
YETBIPEXYTOJIbHUKA MPH PELICHUH 3aa4.

[IpuMeHSATh MOTyYEHHbIE 3HaHUS HA IPAKTUKE — CTPOUTHh MAaTEMaTUUYECKUE MOJEIIN JUIS
3a/1a4 peajibHOM >KU3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHUS C TPUMEHEHUEM
o100l U TPUTOHOMETPHUH (MOJIB3YACh, I'/1I€ HEOOXOIUMO, KAIbKYJIATOPOM).

K koniy oOydeHus B 9 kiacce OOy4yaroUIUIiCs MOMYYHUT CJEIyIOIIME IMpeIMETHBIE
pE3yNbTATHI:



3HaTh TPUTOHOMETpUYECKHE (GYHKUIHUU OCTPBIX YIJIOB, HAXOJIUTh C HMX TOMOUIBIO
pa3nuYHbIE 3JEMEHThl NPSIMOYIOJBHOTO TPEYrOJIbHUKA («pELIEHUE MPSMOYTOJIbHBIX
TPEYroJabHUKOBY). HaxoauTh (C MOMOIIBIO KaJdbKyJIATOPa) JUIMHBI U YTIIBI AJIS1 HETAOJUYHBIX
3HAYCHUM.

[lonb3oBaThcs  QopMyllaMM TPUBEACHHS W  OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOXJAECTBOM JJIS1 HAXOKJICHHUSI COOTHOLIEHU MEXIY TPUTOHOMETPUUECKUMH BETUUHMHAMMU.

Hcnonp30BaTh TEOpEMBI CHHYCOB M KOCHUHYCOB JUISl HAXOXACHUS Pa3IUYHBIX
AJIIEMEHTOB TPEYIrOJIbHUKA («PELIEHUE TPEYTrOJbHUKOBY»), MPUMEHITh WX MpPH PEIICHUU
r€OMETPUYECKUX 3a/1a4.

Brnanets moOHATHAMH TpeoOpa3oBaHUsl MOJOO0WS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX ¢uryp. Ilomp3oBaThCsi CBOWCTBaMHU MOAOOHMS MPOU3ZBOJBHBIX (QUTYpP, YMETh
BBIUUCIIATH JUIMHBI U HAXOAUTh YTJIbl y OA00HBIX uryp. [IpuMensaTs cBoiicTBa momodus B
NPaKTUYECKUX 3aJadax. YMETh NPHUBOJWUTH MPUMEPHI MOAOOHBIX (UTYp B OKPYKAIOIIEM
MHpe.

Ilonp30BaThCA TEOpEMaMU O IIPOU3BEIACHUN OTPE3KOB XOPJ, O IIPOU3BEIACHUU OTPE3KOB
CEKYIIUX, O KBaApaTe KacaTeJIbHOM.

[Tonb30BaTbCA BEKTOpPAMH, MOHMMATh HMX T'€OMETPUUYECKUA U (PUINYECKUI CMBICIH,
OPUMEHATh UX B PEUICHUM T'€OMETPUUYECKUX U (Pu3nyeckux 3ajnad. [IpuMeHsATh ckaisipHoe
IIPOU3BEJCHUE BEKTOPOB JIJISl HAXOKIACHUS JJIUH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B PELICHUU
T€OMETPUYECKHUX U NMPAKTUYECKUX 3a4ad.

BnaneTs NOHATUAMU MPaBUILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, IJIMHBI TyTH
OKPYKHOCTH ¥ PAaJMaHHOM MEphl YIVIA, YMETh BBIYMCIATH IUIOLIAAb Kpyra M €ro 4acTei.
[IpuMEHSATh MOy4EHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (MM LEHTPbI) CUMMETPUU (UTYp, TPUMEHATH JBUKEHHUS TIOCKOCTH B
MPOCTENIINX CITyYasix.

[IpuMeHsTh MoMyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MaTEMaTUUYECKUE MOJIEIIN JUIs
3a/1a4 peaJlbHOM JKW3HU M IPOBOJIUTH COOTBETCTBYIOIIHME BBIYMCICHHS C NPUMEHEHUEM
1010011 U TPUTOHOMETPUUECKUX QYHKIUHN (TIOJIB3YSICh, TJIe HEOOX0IUMO, KaJTbKYISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3jiesioB U TeM
Ne i/l
NMPOrpamMmbl

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

[Tpocreiimue reomeTpuyeckue GUrypsl U
UX CBOMCTBA. VI3MepeHne reoMeTpuIecKux

BCINYHNH

14

@®opMy/JIHPOBATHL  OCHOBHBIE  MOHATHS  H
OIpEIEIIEHNUS. Pacno3naBarsp W3y4CHHbBIC
reomMeTpuueckue  (QGurypsl, ompemeasitb  UX
B3aMMHOE PACIIOJIOKEHUE, BHIIOJHATH YEPTEXK 110
ycinoButo  3amaun. IlpoBoauTh  mpocTeiiniue
MOCTPOEHUSI C TIOMOUIBIO IUPKYIS W JIMHEUKH.
HN3mepsaTh nuHEHBIE U YIJIOBBIE BEJIHMYHUHBI
FEOMETPUYECKUX U  TPAKTUYECKUX OOBEKTOB.
Omnpeneasitb «Ha TJa3» pa3Mepbl PEATbHBIX
O00BEKTOB, MPOBOAUTH TPYyOyI0O OLEHKY UX
pa3mepoB. PemaThb 3a71auu Ha BBIUKCICHUE JJIUH
OTPE3KOB U BENWYHWH YrioB. Pemarhb 3amaum Ha
B3aMMHOE PACIIONIOKEHNE TEOMETPUUYECKUX (QUTyp.
I[MpoBoauTh KIacCUPUKALNUIO YIIIOB, BHIYMCIATH
JUHEHHbIE U YIJIOBbIE BEIUYUHBI, HNPOBOAMTH
HEOOXOIMMBbIE  JIOKa3aTelIbHbIE  PAaCCYKICHHUS.
3HAKOMHUTBCH C MCTOPHEH Pa3BUTHUSI TEOMETPUU

TpeyrosbHUKH

22 1

PacnosHaBaThb napbl paBHBIX TPEYTOJIBHUKOB Ha
TOTOBBIX 4YepTekax (C yKa3aHHEM IPH3HAKOB).
BeiBoguTh CJIECTBUS (paBeHCcTB
COOTBETCTBYIOIIUX  DJIEMEHTOB) W3  PAaBEHCTB
TPEYroJIbHUKOB. MOPMYJIHMPOBATH OIPENEICHMUS:
OCTPOYT OJIBHOTO, TYHOYI0JILHOTO,
MIPSIMOYT OJIBHOT O, paBHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OMCCEKTPHCHI,
BBICOTBI, MEJMAaHbl TPEYrOJbHHUKA, CEPEIUHHOIO




[TapamiensHble npsiMBbIE, CyMMa YIJI0B
TPEYroJIbHUKA

OxpykHOCTb U KpyT. [ 'eomeTpuueckue
IIOCTPOEHHUS

14

14

HepHeHANKYIsIpa OTpE3Ka; IepuMeTpa
TpeyrojibHUKa. MDOpMy/IMpPOBATh CBOMCTBA U
IOPU3HAKH  PAaBHOOEIPEHHOI'O0  TPEYroJbHHKA.
Crpourp ueprexu, pemiaTh 3aJa4d C IIOMOIIBIO
HaXOXKJCHUS paBHBIX TPEYr OJIBHUKOB.
IIpumeHsATH IIPU3HAKU paBeHCTBa
IPSAMOYIOJIBHBIX ~ TPEYrOJAbHUKOB B  3a7adax.
Hcnonb3oBars  1muppoBele  pecypchl A
HCCJIeJOBAHUSI  CBOWCTB  HM3Yy4aeMbIX  (QUIYp.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUU

@®opMyaupoBaTh  NOHATHE  IAPAJJICIBHBIX
OpAMBIX, HAXOAUTh IPAKTUYECKHE IPUMEPBI.
H3yuarp cBoiicTBa YrioB, 00pa30BaHHBIX IMpPU
IIEPECEYCHUH NapaJUICNbHBIX INPSAMBIX CEKYLIEH.
IIpoBoauTs J0Ka3aTEIbCTBA IAPALIECIBHOCTH
JIBYX HPSAMBIX C TIOMOLIbIO YIJIOB, 00Opa30BaHHBIX
IIPU IIEPECEYECHUUN ITUX NPAMBIX TPETbEU MPSIMOM.
BpruucasaT, cyMMy YIJIOB TPEYrOJIBHHKA U
MHOroyrosibHuka. Haxoaurb  4YHCIIOBBIE U
OyKBEHHbIC 3HAYEHUs YIJIOB B TE€OMETPHUYECKUX
3aJa4ax C HCHOJIb30BAaHUEM TEOPEM O CYMME
JIJIOB  TPEYrojJbHUKA M MHOTOYrOJbHHKA.
3HAKOMUTBCS ¢ UCTOPHEN Pa3BUTHUS TEOMETPUH

®opMyJIUPOBATH ONpPeNeJIeHUsl: OKPYKHOCTH,
XOpIbl, IMaMeTpa U KacaTeJIbHOW K OKPYKHOCTH.
M3yyars wuX CBONCTBA, NPHU3HAKH, CTPOMUThH
yeprexu. UceienoBarb, B TOM YUCIIE MCIOJIb3YH
nu@poBbie pecypebl: OKPY)KHOCTh, BIUCAHHYIO B
YroJ; LEHTP OKPYKHOCTH, BIIMCAHHOW B YIOJI;
PaBEHCTBO OTPE3KOB KacaTeJlbHBIX.
Hcnoab3oBars merox I'MT nns gokasarenbcrsa
TEOpeM O TIepeceueHun OHMCCEeKTpUC  YIJIOB
TPEYrOJbHUKA U CEPEAMHHBIX NEPIEHAUKYIAPOB K
CTOpOHaM TpeyrojbHUKa ¢ mnomompio ['MT.




5 IToBTOpEHME, 0000IICHNE 3HAHHIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

OBiageBarb  NOHATHSIMM  BIMCAaHHOM M
OIMCAHHOU OKPYKHOCTEU TPEYroJIbHUKA,
HAXOAUTh LEHTPbl 3TUX OKpYyXHOcTed. Pemarb
OCHOBHBIC 321a4H HA MOCTPOEHHUE: yria, paBHOTO
JAHHOMY, CEPEIMHHOIO NEPIEHIUKYIspa TaHHOTO
OTPE3Ka; MPAMOW, MPOXOASAUIEH 4Yepe3 MaHHYIO
TOYKY M TEPHEHIUKYJIAPHOH JaHHOW MPSMOM;
OWCCEeKTPHUCH JAHHOTO Yrila;, TPEYrOJIbHUKOB IO
pa3aMYHBIM  3JEMEHTaM.  3HAKOMHUTBCH €
HCTOpPHUEN Pa3BUTHS T€OMETPUN

Pematn 3aj1a4u Ha MOBTOpPEHUE,
WUIIOCTPUPYIOIINE CBSI3U  MEXAY pa3IudHbIMU
Y4acTsIMU Kypca




8 KVIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

OcHOBHbIE BH/IbI 1eSITEJILHOCTH
o0yuarouuxcst

YeThIpEXYroJbHUKN

12

HN3o00paxkar, W HaXOOMTh HAa  4YepTexax
YEeTHIPEXYTONbHUKM ~ Pa3HbBIX  BUAOB U HX
37eMeHTh.  POopMyJIMPOBATH  ONpeHeICHUS:
napajuieJiorpaMMa, — MpsIMOYTOJIbHHKa,  poMOa,
KBaJpara, Tpameuu, paBHOOOKOW Tpamernuu,
IpPSAMOYTOJbHOW  Tpaneuuu. JlokasplBaTh M
HCIOJIb30BAaTh NPHU PelIeHUH 3a/1a4 [IPU3HAKU U
CBOMCTBA. IapaJuIeiorpaMma, NpsAMOYTrOJIBHMKA,
pomba,  KBagpara, Tpamelud, pPaBHOOOKOMH

Tpamneruu, PSIMOYT OJIbHOM Tpanemnu.
IIpumensaTn MeT o YABOEHUS MeIuaHbl
TPEeYrojbHUKA. Hcnonw3oBarh 1 (poBEIC

peECYpCHl AJIl UCCIIEAOBAHMS CBOMCTB M3y4aeMBIX
¢uryp. 3HaKOMHMTBCS € HCTOpPHeH pa3BUTUA
reOMETpUU

Teopema ®aneca u Teopema o
MIPOIMOPIIMOHANIBHBIX OTPE3Kax, MOJ00HBIE
TPEYrOJIbHUKU

15

IIpoBoaUTH MOCTPOEHUSA C MTOMOILIBIO HHUPKYJS U
JIMHEWKHA € HCloiab30BaHue Teopembl Daneca u
TEOPEMBI O  MPONOPIUOHAIBHBIX  OTPE3KAX,
CTPONTH YEeTBEPTHIN IIPONIOPLIMOH ATIbHBIN
otpe30k. IIpoBoauTh 10KA3aTEIBCTBO TOrO, YTO
MEIHaHbl TPEYrOJIbHUKA IEPECEKAIOTCS B OJHOU
TOYKE, M HaXOAMTh CBA3b C LIEHTPOM Macc,
HAXOAMTh OTHOIIEHUE, B KOTOPOM MEIUAHBI
JensATCa TOYKOM uX mnepecedenus. HaxoaurTh
MOI0O0OHBIE TPEYTOJILHUKU Ha TOTOBBIX YEPTEXKaX C
YKa3aHuEeM COOTBETCTBYIOIIUX MPU3HAKOB
nmoxoous. Pemarn, 3agayMm  Ha  II0JOOHBIE
TPEYrOJbHUKH C TOMOIIBIO CaMOCTOSITEILHOTO




IImomans. Haxoxnenue miomaae

TPEYTrOJIbHUKOB U MHOTI'OYT'OJIBHBIX (1)I/Il“yp

[Tnomanu nogobHbIX GUryp

Teopema IIudaropa n Hayana
TPUTOHOMETPUH

14

10

IMOCTPOCHUMA qepTen(eﬁ N HaXOXICHHA HOI[O6HBIX
TPCYIr OJIbHUKOB. HpOBOL[I/ITL AoKa3areJIbCrBa C

UCIOJIb30BaHHEM MIPU3HAKOB noj1o0usl.
Jloka3bIBaTh TpH IpU3HaKa noo0us
TPEYrOJIbHUKOB. IIpumensTs MOJTy4EHHbBIE

3HAaHUA npu peuIcHnun TCOMCTPUICCKHUX u
MPAKTUYECKUX 33]1a4. 3HAKOMUTHCS ¢ MCTOpPHeEH
pa3BUTHUA T'COMCTPHUU

OBJaieBaTh NEPBUHYHBIMH MPEICTABJICHUSIMHU
00 oomein TEOPUHU [UIOIAA (mepsr),
(¢opMyIHpPOBATH CBOICTBA ILIOIIA/IH, BBISICHATH
WX HarJssJHbIA CMBICI. BbIBOAMTH (HOpMYIIbI
IUIONIaM  [apajuieliorpaMMa,  TPEYroJbHHUKA,

Tpanenuu u3 dbopm b ILIOIIAH
MPSIMOYTOJIbHUKA (kBampara). BeiBoauTh
b opM yIbl [LIOILIAAN BBIMYKJIOTO

YeTBIPEXYrOJIbHUKA Yepe3 JuaroHaad | yroi
Mexny Humu. HaxomuTs 1wiomamu  Guryp,

1300pakEHHBIX Ha KJIETYaTON Oymare,
HCNOJIb30BaTh pa3OueHue (urypbl Ha 4yacTu U
JIOCTpaviBaHHUE. Pa3z0uparn npuMepsbl

MCIOJIb30BaHMs BCIIOMOTaTENbHON IUIOIAAN UL
pelieHusl reoMeTpuueckux 3agad.  Haxoauth
IUIOIAAM  MOAOOHBIX  ¢uryp.  BbrumcasaTb
IUIOUIAIA  PA3JIMYHBIX MHOTOYIOJIBHBIX — (UTYP.
Pemarp 3amaum Ha Ioniaab ¢ NPAKTUYECKUM
cofiepyKaHHEM

Joxa3biBaTh Teopemy [ludaropa, ncnonb3zoBarb
eé B MIPAKTUYECKUX BBIYKCIICHUSX.
®opMyJIHpOBATH OIIPEIEIICHUSA
TPUTOHOMETPUYECKUX (YHKLIUH OCTpOro yria,
NPOBEPATh HX  KOPPEKTHOCTb.  BbIBOAMTH
TPUTOHOMETPUYECKHUE COOTHOILIEHUS B
IPSIMOYrOJIbHOM  TpeyrojeHuke. MccaenoBarb




VYTIibl B OKpYKHOCTH. BriicanHbie U
ONMCAHHBIE YEThIPEXYTOJIbHUKH.
Kacarenbnsle k okpyxHOocTH. Kacanue
OKpY>KHOCTEHN

[ToBTOpeHue, 06001IIeHNE 3HAHUI
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COOTHOUICHHUS MEXIY CTOpOHaMU B
IPSIMOYIOJIbHBIX TPEYTOJIbHUKAX C yriamMu B 45° u
45°, 30° m 60°. Hcmoab3zoBaTh GOPMYIIBI
IIPUBEIEHUS M OCHOBHOE TPUIOHOMETPUYECKOE
TOXKJIECTBO  JJII  HAXOXKICHUS  COOTHOILIEHUU
MEXJIy  TPUTOHOMETPHYECKUMH  (YHKIUSIMHU
pa3MyHBIX ~ OCTpbIX  yriioB.  IIpuMeHsATH
IIOJIydEHHBbIE 3HAHUS M YMEHMs IIPU pPELICHUU
MPAKTUYECKUX 33]1a4. 3HAKOMUTBCS ¢ MCTOPHEN
pa3BUTHUS TEOMETPUU

DopmMyJIMpPOBATH OCHOBHBIC ONpeeIICHHUS,
CBSI3aHHBIE C yIJIaMU B Kpyre (BOHCAHHBIN yrod,
HCHTpaNIbHBIN yroi). HaxoauTh BIHUCaHHBIC YIIIBI,
OMUPAIOIIKECS HA OJHY YTy, BBIYHCJIAATD YIJIbl C
TIOMOIIBIO TEOPEMBI O BIMCAHHBIX YIJIaX, TEOPEMBI
O BIIMCAaHHOM YETBIPEXYrOJIbBHUKE, TEOPEMBI O
ueHrpasibHoM yriie. McecsienoBarb, B TOM YHCIE C
MOMOIIBbIO IH(POBBIX PECYpPCOB, BIUCAHHBIE H
OMUCAaHHBIC YETBHIPEXYrOJbHUKH, BBIBOAUTH HX
cBoMictBa u npusHaku. Hcemoab3oBarb dTH
CBOMCTBA M MPU3HAKU MPU PEHICHUH 3a7a4

Pemarnb 3aga4u Ha MOBTOPEHUE,

WJUTIOCTPUPYIOIIUE CBA3U MEXKIAY pPa3JIUYHBIMU
YacTsAMH Kypca



9 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

OcHOBHbBIE BU/JBI 1€ATCIBHOCTH Oﬁy‘lalOlIII/IXCH

Tpuronometpus. Teopembl KOCUHYCOB U
CUHYCOB. Pelienue TpeyroibHUKOB

DopMyJIUPOBATH onpeaeeHust
TPUTOHOMETPUYECKUX (PYHKIUN TYIMBIX U MPSIMBIX
yri0B. BBIBOOMTH TE€OpEMY KOCUHYCOB U TEOPEMY
CHHYCOB (C paJlycOM OIMUCAHHON OKPYXKHOCTH).
BeiBoaute  (opmyablt s BBIYHUCJICHUA
101 aaen c HCN0JIb30BAHUEM TeopeM
TPHUT OHOMETPHH (bopmymna IUIOIIAAN
TPEYrojbHUKA Yepe3 JBE CTOPOHBI U Yrojl MEXKIY
HUMH, ¢opMyna IJIOMAAN YeTHIPEXYTONbHUKA
4Yepe3 €ro JAMaroHad M Yrojl MEXIy HHMH).
Pemats TpeyrosbHuku. Pemate npakTuueckue
3a/layy, CBOJSIIMECS K HAXOXKICHUIO Pa3IUYHBIX
3JIEMEHTOB TPEYr OJIbHUKA

[IpeobpazoBanue momodus. Merpuueckue
COOTHOIIIEHUS B OKPYKHOCTH

Bexkropsl

Beero KoHnTpoJbHbie
padoThI
16
10
12 1

OcBanBarhb NOHSITHE NPEOOpPa30BaHUs MOAOOUS.
HccienoBars OTHOLIEHHE JIMHEHHBIX JJIEMEHTOB
¢duryp npu npeodbpazoBanuu nonodus. Haxoaurb
IPUMEPBI noo0us B OKpyKarouien
JNEUCTBUTENBHOCTA.  BBIBOAMTH  METpHUYECKHE
COOTHOULIEHUS MEXy OTPE3KaMH XOpJ, CEKYIIUX U
KacaTeJIbHbIX C HCIIOJb30BAHUEM BIMCAHHBIX
JIJIO0B M TONOOHBIX TpPEyrojbHUKOB. Pemarth
reoMeTpUYecKre 3aJaud M 3a7adyd U3 pPealbHOM
KHU3HU c HCIOJIb30BaHUEM MOJOOHBIX
TPEYTroJIbHUKOB

Hcnonb3oBaTrh BEKTOPHI Kak — HalpaBlICHHBIE
OTpE3KH, HCCIIe0BATh TeOMETPHUYCCKHI
(mepemerienre) U (u3MUSCKHit (CHIIA) CMBICIBI
BEKTOPOB. 3HATh ONpeNeJieHHsi CYMMBI |




pPa3HOCTH BEKTOPOB, YMHOXKEHHUsS BEKTOpa Ha
YUCIIO,  HMCCAEA0BATh  TIEOMETPUYECKUN U
(dbu3uvecKkuii CMBICIBI ATUX omepanuid. Pemarb
FEOMETPUUYECKUE 3aJadyd €  HCIIOJIb30BAaHUEM
BEKTOpOB. PackiagblBaTh BEKTOp 10 JBYM
HEKOJUIMHEapHbIM  BekTopaM.  Mcmonb3oBatb
CKJSIPHOE TPOU3BEIECHHUE BEKTOPOB, BBIBOAMTH
€ro0 OCHOBHBIC CBOWCTBA. BBIYHCIATH CyMMY,
Pa3HOCTh U CKAJISIPHOE MPOU3BENECHHE BEKTOPOB B
KOOp/IMHATAX. IIpumensTs CKaJISIpHOE
IPOU3BEJEHUE Il HAXOKIEHUS JUIMH U YTJIOB

I[eKapTOBBI KOOpAWHATHI Ha IIJIOCKOCTHU

OcBauBaTh NOHSAITHE TMPSIMOYIOJbHON CHCTEMBI
KOOPJMHAT, JCKApTOBBIX KOOPAWHAT  TOYKH.
BbIBOIUTHL ypaBHCHHE TMPSIMOW W OKPY)KHOCTH.
Bbiaensitb MOJMHBIA KBajgpar Uisl HAXOXKACHUA
IICHTpa U pajnyca OKPY)KHOCTH T10 €€ ypaBHEHHUIO.
Pemiath 3agaum  Ha  HaXOXICHHE  TOUYEK
TIePECCUCHHS TIPSAMBIX U OKPY)KHOCTEH C MOMOIIIBIO
MeTona KkoopauHaT. Mcnmosib30BaTh CBOWCTBA
yriioBoro koddduimenta npsMond TpU peIICHUH
3aja4, JUIs ONPECICHUS PACIIOIOKEHUS MPSIMOI.
I[IpumMeHsiThb  KOOpPIWMHATBHI  TPH  PEIICHUH
TEOMETPUYCCKMX W MPAaKTHYECKUX 3aaad, Juls
TIOCTPOCHHSI MaTeMaTHYECKUX MOJIENIEH peajibHbBIX
3amgay («Metos koopauHaT). Ilob3oBaThes s
NOCTPOCHUST M UCCICIOBaHUN  IUGPPOBBIMU
pecypcamu. 3HAKOMHUTBCS ¢ UCTOPUEH Pa3BUTHS
TreOMETPUHU

[IpaBunibHBIE MHOTOYTOIBHUKH. [[nrHa
OKPY>KHOCTH U TUIOIIAAb KpyTa.
Brruncnenue miomanei

@®opMy/IHpPOBATHL  ONPEACIICHUE  MPAaBUIBHBIX
MHOT'OYTOJIBHUKOB, HAXOAUTh WX 3JEMEHTHL
Ioib30BaTbCd MOHATUEM JUIMHBI OKPY:KHOCTH,
BBEJIEHHBIM c ITOMOILBIO ITPaBUIIBHBIX
MHOT'OYT OJIbHUKOB, OINpedeJATh YWCIO T, JJINHY
AyTM ¥ paavaHHyro Mepy yria. IIpoBoaurh




nepexoj OT paJuaHHON Mepbl yria K rpaAyCcHON U
HaoOopor.  OmnpenejasiTb  IUIOMAAL  Kpyra.
BoiBonuTh (popmyiibl (B TpaaycHON U paguaHHON
Mepe) s JUIMH Jyr, IUIOMIaJeH CEKTOpOB U
CerMeHTOB.  BprlumcasaTs  miomaaun  ¢uryp,
BKJIIOYAOIIMX 3JIEMEHTBI OKPYXKHOCTH (Kpyra).
HaxonuTs 1utomiaay B 3a7a4ax peabHON KU3HU

I[BI/I)KCHI/ISI IINTIOCKOCTH

[ToBTOpenue, o6odIIEHKE,
cUcTeMaTH3alus 3HaHu!

Pa3ouparnb IPUMEPHI, WJUTIOCTPUP YOI E
MIOHSITUS JIBUKEHUSL. ®opmy./HpoBaTH
OIpe/IeJICHNs] MapaJuIeNIbHOrO MEPEHOca, MOBOPOTa
U OCEBOM CHUMMETpUHU. BBIBOOMTH HMX CBOMCTBA,
HAXOAUTh HENoJABIXXHbIE Touku. Haxogutb
HEHTPBl ¥ OCH CUMMETPHH TNPOCTEHIINX (QHUTYP.
IIpumeHsATH napajieinbHbINA MIEPEHOC u
CUMMETPUIO IPU PEIIEHUN TE€OMETPUUECKUX 3a]1au
(pasoupars mpumepsl). Hcemoab3oBarh I
HIOCTPOEHUS M HCCIIEIOBAaHUH IU(POBBIE pECYPCHI

OnepupoBath NOHATHAMHU: (QUTypa, TOYKa,
npsiMasi, yroj, MHOIOYIOJIbHUK, PaBHOOEAPEHHBIH

U PaBHOCTOPOHHMI TPEYrOJIbHUKH,
IpAMOYTOJIbHBIN TPEeyrojbHUK, MeJ/IMaHa,
OuccekTpuca u BBICOTA TPEYroJIbHUKA,
napajjiesiorpamm, pomo, IPSMOYT OJIbHUK,

KBaJpaT, Tpamneuus; OKPYKHOCTb, KacaTelbHas;
paBeHCTBO W Tmoaodue (uryp, TpeyroibHUKOB,;
MapaJUIEIbHOCTh U MEPIEHANKYIIIPHOCTD IPSIMBIX,
YroJl MeXAY NPAMBIMH, CHMMETPHUS OTHOCUTEIIBHO
TOYKM WM MPSAMOM; JUIMHA, PACCTOSIHUE, BEIUYMHA
yriaa, miomans, nepumerp. Hcemoab3oBarb
(popmyini: IepuMeTpa 51 ILJIOIIA N
MHOI'OYTOJIBHUKOB,  JUIMHBI ~ OKPYKHOCTH U
IUIOIAAN  Kpyra, o0bEMa  MPSIMOYrOJBHOIO
napajuienenunesna. OnepupoBaTb TNOHATHSIMU:
MPSIMOYIOJIbHAsE CUCTEMA KOOPAMHAT, BEKTOp;




HCMOJIb30BATh 3TU TMOHATHUS JJIsI MPECTaBICHUS
JIAHHBIX U PELICHHS 3a7a4, B TOM YHUCIIE U3 APYIUX
y4eOHBIX mpeameToB. Pemarh 3agaym Ha
IOBTOPEHUE OCHOBHBIX IOHSATHM, HILTIOCTPALIUIO
CBA3EH MEXIY pa3IMYHbBIMU 4YacTAMHU Kypca.
BoiOuparb Meron s perieHus 3agadyu. Pemars
3aJa4M U3 IIOBCEIHEBHOM KU3HU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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