Ypoxu zeomempuu e 7-m xnacce

Tema yporxos:

«3aZa4vH Ha IIOCTPOEHHEN



IInaH H3y4YE€HHSA TE€MBI:

1. BcrynuTeAbHAasA ACKILHS:

- I/Ic’ropn'iecxne CBECIAECHHA,

= HI-ICTPYMeHTBI AAS IIOCTPOECHHSA;

2. IInan pemieHHs 3ana4 Ha IIOCTPOEHHE,
3. BEINOAHEHHE NPOCTEHUINX 3aAa4YH HA IIOCTPOEHHE;
4. PeiieHHe 3ama4y Ha IIOCTPOECHHE;

5. Samauu oA CaMOCTOSTEABHOI'O PELIEHHS.



HcTOpHYECKHE CBEAEHHS:

H B BaBuHAOHe, H B [ApeBHeM Erunte B IV-II

,wmyatptx

e TBICAYEAETHAX [0 H.3. YyKe CyIlIecTBOBaAa
‘ 4 NIpaKTHYECKass MaTeMaTHKa (B BHZAe IpaBHA
3allHCH YHCEA, T.€. CHCTE€MBI CYHCAEHHS, H
npaBHA Pa3sAHYHBIX BBIYHCACHHH), H

IIPaKTHYECKaad TEeOMETPpHA — TEOMETPpHA B

H3HAYaABHOM CMBICAE CAOBa: H3MepeHHe
3eman. Ho H npu H3MepeHHAX, H IpH
CTPOHTEABHBIX paboTax HYKHBI OBIAH

IIOCTPOEHHS.




HHCTPYMEHTBI AAA IIOCTPOECHHA:

C noMOIIbI0 AHHEHKH BBIAEAHTH NPAMYIO H3

MHOXECTBA BCEX NPAMBIX:

1.npou3eonsvHyr0 NPAMYLO;

2.npou3e0NbHYI0 NPAMYI0, NPOXOOAULYIO Uepe3
3a0aHHYI0O MOUKY;

3.npamyro, npoxooswyro uepe3 0ee 3a0aAHHLLX MOUKU;

C nmomMouUIbI0 HHPKYASI BBILAEAHTHh OKPYZKHOCTB

H3 MHOXXECTBa BCEX OKPYXKHOCTEH:
1.npou3e60/1bHYIO0 OKPYHHOCMb;
2.npou3eoNbHYI0 OKPYHHOCMb C UEHMPOM 6 3A0AHHOU
moukxe;
3.Npou3eonbHYI0 OKPYHHOCMB C paouUycom, paéHbIM

PACCMOSIHUIO MeHOY 08YMSL 3A0AHHLIMU MOUKAMU;

4.0KpyskHOCMb C YUEHMPOM 6 3a0aAHHOU mouKe U C
Paouycom, paeHsvIM PACCMOSIHUIO MeNCO0Y 08YMsi

3A0aHHbIMU MoUuKamu.



2. IIanaH pemieHHs 3ana4 Ha IOCTPOEHHE

AHaAH3:
ITpeononosxums, umo 3adaua peuleHa, coenams NPUMEPHBLLU Uepmerx ucrxomou

d)ueypbt, onmMemumb me ompe3Ku u yaivl, KoOomopsle u3eeCmHsbl U3 ycjsiosusi

3adauu, u cmapamscsi onpedenums, K HAX0XKOEHUI KAKol mouku (npsimou, yana)

ceodumcst peuieHue 3ad0ayu.

ITIocTpoeHHe:
Onucams cnocob6 nocmpoeHusi.

Joka3aTeAbCTBO:
doxaszams, umo MHO’}Kecmeo moueKk , NOCMPOEeHHOe ONUCAHHbIM cnocobom,

delicmeumenvbHO HAxXoo0umcest 6 3a0aAHHOM COOMHOUWEHUU C UCKXOOHBIM MHONECMEOM

mouex.

HccaenoBaHnue:
BouisicHumv, ece2oa nu (npu nro6sLx 1u OAHHBLX) ONUCAHHOE NOCMPOEeHUE 603MONCHO,

Hem iu 4aCmHusblxX cayuaes, 6 KomopslxX nocmpoeHue ynpouwaemcst unu denlaemcsi

HEeB03MONCHBIM.



3. BhINOAHEHHE NMPOCTEHIINX 3aAa4YH HA IIOCTPOEHHE

IHocmpoenue 1: MOCTPOHUTH TPEYroABHHK IIO TPEM CTOPOHAM, T.€. IOCTPOHTH

TPEYyroAbHHK, CTOPOHBI KOTOPOIr'O PaBHBI TPpEM AAaHHBIM OTpPE3KaM a, b uc.

a
puc. 1 C =

v/C 1OMOLIBIO AHMHEHKU IIPOBENEM IIPOU3BOABHYIO IIPAMYyI0 M OTMETHM Ha HeEH
IIPON3BOABHYIO TOYKY B.

v/PactBopoM LIMPKyAsl, paBHBIM a4, OMNHCBIBAEM OKPY>KHOCTb C LEHTPOM B TO4dKe B u
pamuycoM a. [Iycte C — ToUKa ee mepecedyeHus C IIPIMOMU.

v/ OnnceiBaéM OKPYKHOCTBH C ILIEHTPOM B TO4kKe B paaumyca ¢ u c umeHTpoM B TOouke C
pamuyca b. [Iycte A — TouKa IepecedeHnd IIOCTPOEHHBIX OKpy>KHOCcTeH. TpeyroanbHUK ABC

TIOCTPOEH.



INIocmpoeHue 2: nocTpouTs yroa, paBHbIH AAaHHOMY, OT ZAHHOH MOAYIPSIMOH B

AAHHYIO IIOAYIIAOCKOCTb.

Ananus. (puc 2a) Ilyctb a — IaHHBIF AY4Y C BEPIIMHOHN A, a yroa (ab) nckombrii. Bribepem
Toukl B 1 C Ha aydax a u b coorBerctBeHHO. CoeauHuUB To4dKH B u C, moaydum
TpeyroaAbHUK ABC. B paBHBIX TPEYrOABHUKAX COOTBETCTBEHHBIE YI'AbI PaBHBI, U OTCIHOAA
BBITEKaeT Crocob mocTpoeHus. Ecan Ha cropoHax AaHHOTO yraa KaKHUM-TO YOOOHBIM
obpaszoMm BeIOpaTh Touku C u B, oT maHHOTro Ay4Ya B JAHHYIO ITOAYIAOCKOCTH ITOCTPOUTH
TpeyroaAbHUK AB1C1, paBubiii ABC (a 3TO MOXHO COeAaTb, €CAU 3HAThb BCE CTOPOHBI

TPEYroAbHUKA, CM. IIPEABIAYIIYIO 3a/1a4y), TO 3aaa4a OyaeT pelieHa.

C1

puc. 2a



INocmpoeHue:

A
A R .

puc. 2b

[IpoBeneM OKPY>KHOCTBH C LIEHTPOM B BepinmHe naHHoro yraa. Ilycte B u C — Toukm
IIepecevYeHusI OKPYKHOCTH CO CTOPOHaMH yraa (pHuc. 2b).

Pannycom AB mpoBeneM OKpPYKHOCTBH C LIEHTPOM B TO4YKe Al — HavaAbHOM TOYKeE
JaHHOTO Ayd4a. TOYKy IepecedeHHus ITOU OKPYKHOCTH C JaHHBIM AY4YOM 0003HAYUM
B1]

Onuuiem okpyzKHOCTh ¢ neHTpoM B Bl u pamuycom BC. Touka mnepeceuenud Cl
IIOCTPOEHHBIX OKPYXKHOCTEHM B YKa3aHHOM IIOAYIIAOCKOCTH A€XKHT Ha CTOPOHE

HMCKOMOTO yraa.

Hdoxasamenbscmeo:
Tpeyroasnuku ABC u A1B1C1 (puc.2a) paBHBI 110 TpeM CTOpoHam. Yrael A m Al -

COOTBETCTBYIOIIIHE YIABI 3TUX TPEYTrOABHHUKOB. CaemoBaTeabHo, £ CAB = ZC1A1B1.



INIocmpoeHue 3: nocTpOoUTs OHCCEKTPHCY AAHHOTO yraa.

Ananus (puc. 3b). [Ilycte Ayd AD — OuccekTprca mgaHHOTO yraa A. [Iad TIOCTPOEHUS
OUCCEeKTpPUChl HaM HEOOXOAMMO MOCTPOUTHL TOYKy D Ha HeH, OTAHYHYIO OT A.
Bribepem Ha pa3HbIX cTOpoHax yraa Touku C m B. CoemumHuM ux c Toukoii D. Ecau
orpe3ku AB m AC paBebl, T.e. AB=AC, T0o AABD =AACD wu, caemoBaTeAbHO,
ZBAD = ZCAD u ayud AD — Guccekrpuca.

C
puc. 3



IHocmpoeHue:

v 13 BepmiuHbl A OaHHOI'O yraa, Kak M3 LEHTPA,
OIIMIIIEM OKPY2KHOCTBH IIPOM3BOABHOI'O paauyca.
Ilyere B m C — TOYKH IIepecedyeHHs €€ COo

CTOpoHaMH yraa ( puc. 3).

vIlocTpoumMm emie aBe OKPYKHOCTHU C TEM K€
panuycoMm ¢ ueHTpamu B B u C. Ilycts D — Touka

ux nepecedeHus. Torma aAya AD - wuckomaga

brccekTpuca yraa A.

Hdoxaszamenoscmeo: (puc.3a)
CoeguuuMm Touky D c Toukamu B u C.

IToAydyeHHBIN 4YeThIPEXYIrOABHUK ABDC -

D D poMb. AD - ero gmaroHaab. [lo CBOHUCTBY

auaroHaseit pomba aAyd AD — OuccekTpuca
puc. 3a

JAaHHOIO yraa A.
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INocmpoeHue 4: neaeHHe OTpe3Ka MONMOAAM (OLHOBPEMEHHOE MOCTPOEHHE 11
CepeAHHHOrO NepPIeHAHKYyAIpa ZaHHOTO OTpPe3Ka).
AHanus. [Iycte AB — naHHBIN OTPE30K, ToYKa O — €ero cepeanHa, IpsaMad a — CEpeAuHHBIN

HePIIeHAUKYAIP K oTpe3Ky AB. BribepeM mpon3BoARHYIO TOYKy C Ha IPAMOM a, OTAMYHYIO
ot Touku O. B A ACB CO - ogHOBpeMeHHO MeanaHa U BbeicoTa. CaemoBateabHOo, A ACB
paBHOOeapenHbd, u AC = BC. OTcioga BO3HHUKAET CAEAYIOIINHI CITOCO0 MOCTPOEHUS TOYKU

O — cepenuns! oTpe3ka AB.

IHocmpoeHue: Ef__
N3 Touek A U B IMPKYAEM OIHUCBHIBAEM OKPYKHOCTBH pansuycom AB. A NN
[Iycte C u C1 — TOYKM mepecedeHud 3TUX OKpyKHocTer. OHU AexxaT
B pa3HbIX IIOAY IIAOCKOCTSIX OTHOCUTEABHO IIpsaMoil AB. (puc. 4a)

A = B
Hdorxaszamenscmeo:
CoemuauM Touku C u C1 ¢ koHmamu otpe3ka AB. [lo mocTpoeHnto
AC1 = AC = C1B = CB. [loaTomy paBHOOeApEHHBIE TPEYTOABHUKU
CAC1 u CBC1 paBHEI 110 TpeM cTopoHam. OTcroga caeayet \)\/
paBeHcTBO yraoB ACO u BCO. B paBHOOGEeAPEHHOM TPEYTOABHUKE puc. da | |

ABC CO = buccekTpuca, IIpoBeAeHHass K OCHOBaHHUIO,
CA€IOBaTEAbHO, OHA MeauaHa u BeicoTa. Orcrona AO = OB, u Touka

O — cepeamHa orpe3ka AB.



ITocmpoenue 5: yepe3 To4Ky O IPOBECTH NPAMYIO, IEPIEHAHKYAIPHYIO HZaHHOH
NpAMOH a.

BO3MOKHBI ABa CAydYas:

v'Touka O A€XKUT Ha IPIMOH a;

vTouka O He AeXKUT Ha IpaMoOH a.
Cayuai 1.
AHanu3. [lycts a — manHaa npamasi, O — gaHHad TodKa Ha HeHW, b — mcKomas mpgamas,
HEPIIEHAUKYASIPHAS IPSAMOM a U nmpoBeAeHHad dyepe3 To4dKy O. M3 npeapiayliei 3agadyu HaMm
M3BECTEH CITOCOO TIOCTPOEHUSI CEPEAUHHOTIO ITepHeHANKyAspa K oTpe3Ky AB. Torma, ecamn
Touka O — cepeauHa HEKOTOPOTrO OTpe3Ka, TO b — CEepeauHHbIN MEePHEeHAUKYASIP K 3TOMY

OTPE3KY U IIPOXOAUT 4depe3 TodKy O.

IHocmpoerue: (puc. 5)
2
v OraoxkuMm oT TOYKH O IO pa3HbIe CTOPOHBI OT HEE \ <
Ha IpaMoM a oguHakoBbIie oTpe3ku OA, OB. /

v/IIpoBeneM aABe OKPYKHOCTH OAMHAKOBOTO paguyca

AB ¢ nenrpoMm B TO4Kax A U B COOTBETCTBEHHO. b
Onu nepecekarorcd B Touke C. { \
(43
—
vIlpoBenem npsamyro OC. OHa NDepreHAUuKyASIpPHa al 0O IB
puc. 5

IpAMOMH a.
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Lorxaszamenscmeo: (puc.5a)
TpeyroabHuk  ABC -  paBHOOEOpPEHHBIHN

II0

nocrpoeHu: AC = BC = AB. CO - meanuanHa 110

noctpoenuo: AO = OB. CaenmoBateabHo, CO 1AB.

Cayuan 2.
Ananus. (puc. 5b) Ilycts O — naHHasa TOYKA,

Aekalnasi BHe JaHHOU IpsSMoOM a, b — mpsamas,
IPOXOOSAINAsT qyepes TOYKY O U
MIEPIIEHAUKYAIPHAad  mpaMo#  a.  YTobObI
IIOCTPOUTh  MPAMYIO, HaM  HeoO0XOaHuMO
yKaszaThb (IIOCTPOMUTH) €Ile KaKyro-Aubo ee
TO4YKyY. [IAd 5TOro IpoaHaAHu3UpPyeM: KaKHMU
CBOHUCTBaMHU 00AaalOT TOYKH MHPSAMOH b 1 a?
B wactHOCTH, ATOOBIE IBE paBHBIE HAKAOHHBIE
K TIIpSIMOM a, MHOpoBeAeHHble Hu3 Todku O,
UMEIOT OJUHAKOBBIE IIpoeKuuu. [loaTomy,
ecnu  OA=0OB - Takue HaAKAOHHBIE, TO
moaXXHo ObpITh AC=CB, tme C - Touka

TIepecedeHus IPIMBIX a U b.

13

puc. Sa

puc. Sh




IHocmpoeHnue: (puc. 5c¢)
IIpoBemeM OKpPYyzKHOCTHL C LEHTpoM B To4dke O,

IIEpECEKAalOIIyI0 IIPSIMYIO a B IBYX To4KaxX A 1 B.
IIpoBemeM ABE OKPYKHOCTHU C LIEHTPaAMH B TOYKax A U
B u paaumycoMm, paBHbBIM OA. Ilycte Ol - TOYKa
repecedyeHusi, oTandHasa oT Todku O, (O u Ol aexaT B
pas3HBIX IOAYIIAOCKOCTaX). Torma mnpamaga (0OO01)
IIEPIIEHAUKYAIPHA JaHHOW IIPAMOH a.

*Yepes Touky O 1mpoBeneM MNPAMYIO, IIEPIEHAUKYAIPHYIO

JaHHOM.

Adoxazamenscmeo:

[To mocrpoeruio AO = OB = BO1 = AO1. YetsrpexyroaAbHUK AOBO1 - pom6. OO1u AB —

ero muaroHaau. [1o cBoiicTBY auaroHaseit pomba OO1 1 AB.

puc. Sc
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ITocmpoeHue 6: mOCTPOEeHHE NPAMOH , IPOXOASAILEH Yepe3 ZAaHHYIO TOYKY A
MapaAA€AbHO AAHHOH NPSIMOH a.

Ananu3. Ecau Touyka A A€XHUT Ha IIpAMOH a, TO 3agada He
HUMEET PELICHUd, II03TOMY, IIYCTh A A€XKUT BHE IIPAMOH a, U

b || a — uckomaa npsmasa. Yepe3 TouKy A HpPOBEOEM

cexkyulyro AB, B € a. Ilo CBOUCTBY IIapaAA€ABHBIX IIPAMBIX

BHYTPEHHHEC HAKPECT A€XKAIIHE YIABI IIPHU IIapaAACABHBIX

IPAMBIX U CEKyIEeH paBHBI. BepHO u ob0paTHOe: eCcAHr / 3
puc. 6
BHYTPEHHUE HAKPECT A€XKAIIIUE YTABI IIPU HPSAMBIX a 1 b 1

cekymieti AB paBeB, TO a || b. Orcroga cmoocob

IIOCTPOEHU.
IHocmpoenue. (puc. 6)

/Hepes 3aaHHYIO TOUYKY A U IIPOU3BOABHYIO TOYKY B mipamoi a nposeaem npamyro AB.
/Ilycte C — mpom3BOAbHad, oTAMYHad 0T B Touka npamoii a. Iloctpoum ot ayda AB B
IIOAYTIAOCKOCTB, He comepzkaiyro Touky C, yroa, paBHbiil yray ABC. Ilycte AD - cTopoHa
HocTpoeHHOro yraa. Torna npsamas AD | | a.
/Hepes TouKy A IIpoBeAEM MIPAMYIO, TTapasA€ABHYIO JaHHOM.
Hdoxasamenscmeo: (puc. 6) [loka3aTeAbCTBO CAEAyET U3 MpPHU3HAKa I1apasA€ABHOCTH
OpsaMbIX (TeopeMa: Ecam BHyTpeHHHE HAaAKPECT A€XKAallle VYIrAbl pPaBHBI, TO IIpPsSMbIe
IapasAeAbHBL.), BBUAY paBeHcTBa yraoB ABC u BAD Kak BHYTPEHHUX HAKPECT A€XKAIIUX [IPHU

npamsbix a, AD u cekymieii AB.



4. PemteHue 3aa4 Ha IMOCTPOEHHE

3adaua 1. IIOCTPOHTH PaBHOOEAPEHHBIH TPEYTrOABHHK IIO YyIAy IIPH OCHOBAaHHH H
BBICOTE, ONYLIIeHHOH HAa OCHOBaHHE.

M B
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3adaua 2. IIOCTPOHTE TPEYrOABHHK II0 ZAHHOMY IIEPHMETPY H ABYM yrAaM.
IlIo mamHOMy OTpe3Ky P M aABymM yraam TpebOyeTcsa IIOCTPOHTH TPEYroAbHHK,
IIepHMeTpP KOTOpPOro paBeH P, H ABa ero yraa paBHbI ABYM AaHHBIM yTrAaM.

17



3adaua 3. [aH OTPE30K M H OCTPBIH yroa d. IIocTpoHTH NPSIMOYTOABHBIH
TPEYTOABHHK C YTAOM O, B KOTOPOM pPa3HOCTH KaTeTOB paBHA m.

P
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3adaua 4. Jansl nBa oTpe3Kka a H m. IIoOCTPOHTH pPaBHOOEAPEHHBIH TPEYTrOABHHK
C OCHOBaHHMEM a H MEAHAHOH K OOKOBOH CTOpPOHE m.

g

—
4

4

N

i A G &
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5. Samayn OA CaMOCTOATEABHOIO pellIeHHusA

puc. 13

3adaua 1. Yepe3 maHHYIO TOYKY IIPOBECTH
NIpPSIMy}0 INOA JOAaHHBIM YrAOM K JAaHHOH

IIPSMOH.

Yrxa3saHue K peweHuro 3adauu (puc. 13):
[loctpouTs yroa, paBHBIM [OAaHHOMY B
IIPOMU3BOABHOM TOYKE NAHHOU IIpAMOM, OaHA
U3 CTOPOH KOTOPOTO AE€XKHUT Ha OTOU
OpAMOM; 3aTeM 4Yepe3 OJaHHYK  TOYKY

IIPOBECTH ITAPAAAEABHYIO ITPAMYIO.
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3adaua 2. onucaTh OKPYXKHOCTH, KOTOpas
NIpPOXOAHAA OBI Yepe3 AAHHYIO TOYKY A H
KacaAach ObI HJaHHOH NpPAMOH B AaHHOH

Ha HeH Touke B.

Yxa3zanue K peweHuro 3adauu (puc. 14):

K JTaHHOHM IpAMOM BOCCTaHOBUTDH
HEPIEHAUKYAdP W3 OJaHHOWM TO4YKH B,
IIOCTPOUTHL CEPEAVHHBIN IIEPIEHAUKYAID K
oTpe3ky AB (A — mpyraga maHHad Todka). Ux
nepecedeHre — Toyka O — LIEHTP HCKOMOM

okpyxHocTH, OB — panuyc.

puc. 14

B
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3adaua 3. IIpoBecTH B TpPEYroAbHHKE
NpPSIMYy!O0, IIapaAA€ABHYI0 OCHOBAaHHIO Tak,
YTOOBI OTpPE30K, 3aKAIOYEHHBIH MeEXRAY
OOKOBBIMH CTOPOHAMH OBIA paBEH CyMMe
OTpPEe3KOB OOKOBBIX CTOpPOH, CYHTasg OT

OCHOBaHHA.

Yia3zaHnue Kk peweHuro 3adauu (puc. 15): Yepes
TOYKYy IepecedyeHus  OHUCCEeKTpPUC  MIPOBECTHU
IIPIMYIO MN, [IApPaAAEABHYIO OCHOBAHUIO.
[Toayuum paBHOOeapeHHBbIe TpeyroabHUKN ONC u
OMA (TeopemMa 0O HaKpecT AeXKalUX yTrAax IpH
IapasA€ABHBIX IIPSAMBIX, CBOMCTBA CTOPOH U YIAOB

B paBHOOEIPEHHOM TPEYTOABHUKE).

-t

puc. 15
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3adaua 4. Ha npamoit AB HalTH TaKyO
To4uKy C, uTobbr Ayun CM u CN,
nposeaeHHble H3 C yepe3 AaHHBIE TOYKH
M u N, pacrioAokeHHBIE II0 OAHY CTOPOHY
or AB, cocrtaBAaaaH c¢ Aydyamun CA u CB

PaBHBI€ yI'ABI.

Yrxa3saHue k peweHnuro 3adauu (puc. 16):
Touka C — mepeceueHue npambix M'N u AB,
rne M’ - TouKa, cuMMeTpuuHas M

OTHOCUTEABRHO AB.

L]

puc. 16
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