FTEOMETPHA
7-9 KNACC




10.A. I'nazxos, M.B. ErynmoBa

I'eomerpusa

7-9 Kjaacc

IIpaKkTUKYM 1O ILJIAHMMETPUH

I'oroBumca k THA

MocxkBa
«HAurennexr-LlenTp»
2014



YIK 514(075.3)
BBK 22.12a721
rs52

Taaskos, H0.A,
I'52 T'eomeTpusa. 7-9 kaacc. IIpakTukyMm mo naasuMeTrpuu. 'oroBuMmcsa Kk 'UA : [yueGHoe mO-
co6ue] / FO.A. T'naskos, M.B. ErynmoBsa. — MockBa: «HAuTennexkr-Ilentp», 2014. — 80 c.

ISBN 978-5-00026-061-6

Ilocobue mpeaHa3Ha4eHO A 0GOOIIAIOIIErO NMOBTOPEHHUA Kypca IJIAHMMETPHHM IIDHU IIOATO-
ToBKe K 'MA. B Hero BKJIOYEHEI CIIPABOYHLIE MATEpPHAJIbl, PEKOMEHJAIIMU II0 OCYIIleCTBJIe-
HHIO IIOMCKA cNocOo00OB pellleHMi 3afad, MHOTOYMCJEHHbIE IIOJApOOHBIe IPHMePhl peIIeHHH,
foabIIoe KOJHYECTBO 3ajad AJA caMocToATeabHoB paGorhl. Ilocobme MoOKeT OBITH NIOJIE3HO
yualuMcs, YYIUTENIAM MATEMATHKHM H perneTuTopaM. ABTOpPBI nocobusa — mpenogasaTtean Mo-
CKOBCKOI'O IIeIarOrH4eCcKOro rocyAapcTBeHHOro yumBepcurera: npodeccop IO.A. I'nmaskoB n
pouent M.B. ErynoBa, umewmiue 6OJbIIOH ONBIT B CO3JaHUM COODHHUKOB 3aJa4Y M TECTOB, B
TOM 4YHcJe AJd noarotroBku K EI'D u T'HA.

YIK 514(075.3)
BBK 22.12a721

T'enepaybHBIA qupekTOop uagareascTBa «Hutennexr-IlenTp»
M. B. Munzamox

PepaxkTop HO.I1. JlokTHOHOB
XynmoxectBeHusiii pexaxtop E. }O. Bopob6resa

ITognucano B meuyath 19.03.2014. ®opmar 60x84/8. Bymara tunorpadckas.
ITeyaTs odcernas. Yeia. med. j. 10,0. Tupax 3000 sk3. 3axas Ne 1463

HNanatenscrBo «MHTennekT-1lerTp»
125445, Mocksa, yia. CmoabHasn, o. 24, od. 712

Orneuarano B OAO «IlepBas OGpasnosaa Tnnorpadnus»
Puanana « Yexopckuii [TeuaTrriii IBop»
142300, Mockosckas o6acTh, r. Yexos, ya. [Torurpacducros, I. 1
Cait: www.chpd.ru, E-mail: sales@chpd.ru,
8(495)988-63-76, T/db. 8(496)726-54-10

ISBN 978-5-00026-061-6 © «HrTennexkt-IlerTp», 2014
© I0.A. T'nasxos, M.B. Erynosa, 2014



Cogep:xanue

BBEJIEHHE .....iiiiiitiiiittiiiiniiiianieotiotiosanseesiosssccssososssoseosassosastssssasssssnsssssssssssssnns 4
AHAJIFBHPYEM ..oiiieiiiiiiieiirieretianterntrerassonsessinsosessansosnsentasesssrnssssiosssisssoraessnsns 5
BBITHCIISEM .oiiiiitiiiiiiiiiiinioiiesinesiuieesatesctsansesessssesiossosssssssstesseassssssssionssssarsasas 13
TDEYTOBHIIEI «eiiuvetiesstossaseosenssocsanssesassssossssossassossassssssesssssssosassossossosasssoss 13
MEHOTOYTOMBHEIEIL «1tueettieannnnmtererenesanesansesssoeasnnenesrasssssssssonssssastessssssansessssssns 25
OEPYIHOCTH tuuvernreanerentennerenseerasensesessscensasnssonsesnssesnssnssssnsasnsssnsennsssnsssnsenns 35
BEKTODBI M KOODIMHATEL  «vcettieeennnneeseseeeeeessastessasssnnscsssesssnssssasesanssnresrssaannnes 52
MOJIEJIHFPYEM .. .oiiiiiiiiiiiiiiitierntraetaatteratsssnessneronsssesssnssensessssenasesnssassonnsesnessans 62
JOKASBIBAEM ..iiiiiiiiiiiiiiiiiiiiittiiatiatietaeteenrssensanessnosronsernsenrasansesnsassssnssesnasones 72

OTBETDBI ...t ettt aes s aet st astensntonsones 77



BBEJAEHHUE

IIpoBepke ypOBHA YCBOEHHsI IeOMETPHYECKOTO MaTepHualia YYalUMHCH, OKaHUYMBAIOIIMMHA
9 wnacc, yaensiercs cepbésHoe BHuUManue. Kakpasi TpeTbsA 3aZadya KOHTPOJBHBIX HM3MeEpPH-
TenbHbIXx MaTepnasioB (KHMM) rocymapcrBenHoil uroroBoit arrtectamuu (’'MA) reomerpuue-
ckad. Illects U3 JeBATH reoMeTpUUYECKHX 3agau — 6a30BOro (IIpocTeiliero) ypoBHsA TPYAHO-
CTH, IBe — IOBBLIIMIEHHOTO M OJHa — BBICOKOTO YPOBHA TpyAHocTU. PelreHus 3agau 6a30BOTO
YPOBHSA IIPeAbABIATH He TpebyeTcsi, HY’KHO TOJIBKO 3aIMcaThb OTBeT. Pelenusa sagau GoJiee
BBICOKOT'O YPOBHA HEOGXOAMMO 3aIHCaTh.

IIpu npoBepke 6a30BOr0 ypOBHSA MaTeMaTHYEeCKOH IOATOTOBKH ydalilHecs OOJIXKHBI IIpoJe-
MOHCTDHUPOBaTh: BJajeHle OCHOBHLIMHM IIpHEMaMH pelleHUs 3ajJaydy, 3HAaHWEe W IIOHMMaHUe
KJIIOUYEBbIX 3JIeMEHTOB COJEP)KAHUA (MaTeMaTHYeCKHUX IOHATHUH, HMX NPU3HAKOB M CBOICTB),
yMeHHe II0JIb30BAThCSA MAaTeMaTHUYECKOH 3alMChIO, a TaKiKe IIPUMEHATL MaTeMaTHYeCKHe 3Ha-
HUS B IPOCTEHINUNX IPAKTHYECKUX CUTYAI[MAX.

IIpoBepka BaafeHUA MATEPHUAJIOM Ha IIOBBILNIEHHOM YPOBHE JOJI’KHA [IOMOYb BHIBUTH HaH-
0oJiee IIOATOTOBJIEHHYH) HacTh BBINYCKHHUKOB, UTO Ba)XHO IPH CO3JaHMM NPOMHUIBHBIX KJac-
COB.

BonpmuncTBO reomerpruueckux 3agau I'MMA M0OKHO OTHECTH K OJHOH M3 CJIEAYIOIUX TeM:
1) TpeyroJbHUKH;
2) MHOTOYTOJBHUKH;
3) OKpyKHOCTH;
4) BEeKTOPHI.

B xofe pellleHUs 3aJau ydaruecs JOJIKHBI IIOKa3aTh CAeAYIOIHe YMEeHUA:

® OLEHUBATH JIOTHUECKYIO IIPABUJILHOCTL PACCYKAEHUM, PACHO3HABATL OMINGOUYHBIE 3a-
KJIIOYEeHU;

e BBINOJHATH AeHCTBUA C TeOMETPHYECKUMU (PUTypaMU, KOOPAUHATAMHU U BEKTOPaAMU;

e OIIMCBHIBATL peajibHbIe CUTYalluHM Ha SA3blKe reOMeTPHH, MCCJIENOBATH IIOCTPOEHHELIE
MOJEJH C HCIIOJb30BAHHMEM I'eOMETPHUYECKHX MOHATHI M TeopeM, pelraTh IpakTHUYe-
CKHe 3aaul, CBSIBAHHBIE C HAXOMXKJEHUEM reOMeTPUUYECKHUX BEeJINYUH;

¢ MIPOBOAHUTL AOKa3aTeJbHbI€ PACCYKICHUA.

B COOTBETCTBHH C 3THM IIOCOOHE CONEPIKHUT CJIeAYIOIHe pashesibl:
AnanusupyeMm (3aaumM TUIIA «BE€PHO JH ...»).

BriunciasieM (IJIHHBI, IJIOINAAN, YIJILI, BEKTOPHI).

Mogenupyem (peasibHasi MAaTeMaTHKA).

JlorkaabpiBaeM (3aa4y Ha JOKa3aTeJLCTBO).

IIpu noaroroBke K 'MA yuamiuecsa MOTYT CTaBUThH Iepel co0oi pasHbIe LeJH:
a) ciaTh 3K3aMeH XOTHA Obl Ha «3», YTOOBI MOJYYHATL CBUAETEJILCTBO 00 OKOHYAHUU OC-
HOBHOM HIKOJIBI;
0) ciaTh sK3aMeH, KaK MHHHMYM, Ha «4», 4TOOBbI MOCTYIMHUTH B KJIACC BBIOPAaHHOTO IIPO-
buisd;
B) CHCTEMATH3UPOBaATh U 0GOGIINTL 3HAHUSA IO MJIaHUMeTpHH, 4ToOsl B 10 — 11 kiaccax
YCIELIIHO OCBOUTH KYPC CTePeOMeTpHH.

HManHoe yueGHOe ITOCOOHE IIOMOXKET PeaJM30BaTh JIOOYI0 U3 MepeUHCcIeHHbIX iesei.

IIna mocTHIKEeHUS IepBOH Leau AOCTAaTOYHO HAYUUTLCA pelllaTh 3aJaHUs IIE€PBOH YacTH
KOHTPOJIBHO-U3MEPUTEIbHBIX MaTEpPHAJIOB, T.€. 3afaHUA 6a30BOr0 YPOBHsSI TPYAHOCTH, & TaK-
e sagaun Osoxka «PeanmbHas marematuka». I8 JOCTH)KEHUS BTOPOH M TpeThbel LeJseH
HYXHO HAy4YHMThCS pelIaTh 3aJaHus BTOPOM dyacTu (IOBLINIEHHOTO M BBICOKOIO YPOBHA TPYA-
HocTH). Ho 6bly10 GBI HenpaBUJILHO OPHEHTHPOBATLCA IIPHU 3TOM Ha coJepskaHHUe, THUIILI TOJBKO
Tex 3aJa4, KOTOpHIe BKJIIOUEHBl B 6a3y, ony6iuKoBaHHYo Ha caiite www.fipi.ru. IToaromy B
JaHHOe MmocoOue BKJIIOUEHO 60JIbIIOe KOJHUYECTBO 3akad, 00ecleunBaOINX BO3MOMKHOCTD IIO-
BTOPUTh H CHCTEMAaTHU3UPOBATH TEOPETHUYECKUI MarepHall, HAYyYUTHCA pellaTh JO0YIo 3a4ady,
KoTopasi MO)KeT ObITh BKJOUEeHa B KOHTDOJIbHO-U3MepHUTeNbHble MaTepruansl I'HA.



AHAJIMSHPYEM

Jlnsa pellleHUs reOMETPUUYECKHX 3a7aU HEOOXOAMMO, IpeK e Bcero, 3HaTh U YMeTh IPUMe-
HATh NPAKTUYECKH BCE U3YUYEHHBbIE ONpefeIeHNA ¥ TEOPEMEI.

IIpumep 1. Jiyu AC, comepxalinii AMaroHaasb mapasuieaorpamma ABCD, ssasetrcsa GHuccek-
TpHucoil yrima A, aauHbl aguaroHajyeit AC mu BD paBHbl 24 u 10 coorBercTBeHHO. Hailigute me-
pumeTp napasiesorpamma ABCD.

Pemenne. Ilo yeaosuio 3agaun AC — OuccekTpHca yriua A, B C
ciaepoBaTeabHo, /BAC = /DAC (onpenenenune 6HMCCEKTPUCHI
yrua).

YersipéxyroabHUK ABCD — mnapanjejorpaMM, 3HAa4HT,

AD || BC (oupegenenue napajaeaorpaMma). 0
CrnenoBarenbHo, /BCA = ZDAC (cBOHCTBO HaKpecT .Je-
MAaIUX YIJIOB IIPM IepeceYeHHH NapajjieJbHBIX IPAMBIX /4

CeKyineit).

W3 storo ciaenyer, uro B Tpeyroabauke ABC /BAC = £ZBCA, nostomy, BC = BA (cBOMCTBO
CTOPOH, JIeKaUIMX IPOTHUB PaBHLIX YIJIOB TPEYTrOJbHUKA).

Tak Kak AUaroHajM NapajjiejiorpaMMa lepeceKaloTcd M TOYKOH IlepeceueHMsl AeJIsITCS I10-
nosaM (cBOMCTBO mapaJjiiejiorpaMMa), TO B COOTBETCTBHH ¢ ycjaoBueM 3agaun AO = OC = 12 u
BO = 0D = 5.

ITockoavky BA = BC, To TpeyroabHUK ABC — paBHOOeapeHHEBIHT ¢ ocHOBaHMeM AC (ompe-
JeJieHNe paBHOOEIPEHHOTO TPEeYroJbHHKA).

B tpeyroasruke ABC AO = OC, ciepoBaTedbHo, BO — ero meamaHa (ompejesieHHe Meaua-
HBI TPEYIOJbHHKA).

Menuana paBHOOeIDEHHOTO TPEYrOJBbHHMKA, IPOBEJeHHAsA K €r0 OCHOBAHWIO, SBJSAETCS BBI-
coToil (CBOMCTBO MeJMaHbl PABHOOEAPEHHOr0 TPEYTrOJbLHUKA).

BO - Brlcora TpeyroabHuka ABC, noaromy ZBOA = ZBOC = 90° (onpenejieHue BBICOTHI
TPEYTrOJbHHKA), 3HAYHUT, TPEeYTOJNbHUK ABO npsaMOyroJbHEIH (OlpeleeHHe IPAMOYIOJbHOTO
TPEeyroJbHHKA).

B npamoyronnrHoM TpeyroianHukKe ABC AB? = 40% + BO2, crenoBarenbHo, AB = 13 (Teo-
pema Iludaropa).

Tax kak BC = BA =13, a IpOTHBOIOJIO}KHBIE CTOPOHBLI MAapaLIeJOrpaMMa paBHEI, TO U
AD = CD =13 (cBoiicTBO ImapaJiiejorpamMma).

Ilo onpenenenunio nepumerpa MHOroyronsHuka P = AB + BC + CD + DA = 52,

OteeT: 52.

D

HUrak, naxe nNpHM pellleHHH He OYeHBb CJIOMHOM 3a4a4M IIPH-
XOOUTCS HCIOJBL30BATh HECKOJBLKO ONpefelleHHil M TeopeM u3
Pa3HBIX pas3fesioB IIAHMMETPUH (B JaHHOM ciydae, kak Mu- 4 C
HUMyM, 14).

HetouHoe 3HaHMe TreoMeTPHUYECKHMX YTBEpKAEHHI, Hampwu-
Mep, NPOMYyCK HJIM 3aMeHa Aaske OLHOTO CJI0BA, MOMKET IT0JHO-
CTBIO MCKAa3HTh HUX CMBICJ, CIeJaTh HEBEPHOH (POPMYJIHPOBKY. B
A 3T0, B CBOIO OUepelb, NPHUBEJAET K OmMOKAM B pEIIeHHH H, p
COOTBETCTBEHHO, K HEBEPHOMY OTBETY.

Hanpumep, ecan B yTBep:KAeHHUHU «UeThIpeXyroibHHK, IPOTHUBO-
TIOJIOYKHBIE CTOPOHEI KOTOPOTO IIONAPHO PaBHBI, ABJASAETCA MHapaJie- K N
JOTPAaMMOM» IPOUYCTHTH CJIOBO «IIPOTHBOIOJOMHBIE», TO OHO CTAa-
HOBUTCSI HEBEPHBIM, T.K. MOTYT OBLITH PABHLEIMHM H CMEXXHBIE CTOPO-
HBI (CM. PHCYHOK), a TaKOH YeTHIPEXYTOJLHHK IIapajjieorpaMMOM
He ABJIAETCH (€T0 Ha3hIBAIOT «JEIbTOUA»). M

IIpuBenem eme onmH npuMep. YTBep:kaenue «Ecau [Be CTOPOHBI M YIoJl MEXKIy HUMH Of-
HOTO TPeyroJbHMKA PAaBHBI COOTBETCTBEHHO JBYM CTOPOHAM M YLy MEXAY HHMH APYIroro
TPeyroJIbHHKA, TO TaKHe TPEYTrOJbHHKHK PaBHBI» (IIPU3HAK PABEHCTBA TPEYrOJLHMKOB) CTAHO-
BUTCA HEBEDHEIM, €CJH IIPOIYCTUTHL CJIOBA <«MEXKIYy HHMH». B YTBEDKAEHHAX TAKOTO poja



IoApa3yMeBaeTcA, YTO pedb HMJeT O Bcex (urypax (B ZaHHOM cJiydae — Mapax TPeyroJbHH-
KOB), KOTOpbIe YAOBJIETBOPAIOT 3aJaHHBIM YCJIOBHSIM: PABEHCTBO COOTBETCTBYIOLIHX 3JIEMEH-
ToB. EcJM ONYCTHUTEL CJIOBA «MeMAY HHMH», TO PAaBHBIE YIJIBI MOIYT JIEXKATHb NPOTHEB APl
PaBHBIX CTOPOH (CM. PHUCYHOK).

B B,

A C Ay C

IlosTOoMy HaAyTCs Napbl TPEYTOJBHHKOB, MMEIOIHE IE€PEeYHCIEeHHble PABHBLIE CTOPOHEL H
yrJbl, HO He paBHEIE JpPYyT APYyry, T.e. B 3TOM CJIyuyae yTBep:KJAeHHe HeBEPHO.

M BoOOmIEe, YTOOBI YCTAHOBUTH, YTO YTBEPIKAEHUE BEPHO IJas JIOOBIX (GUIyp, YAOBJIETBO-
PAIOIINX €ro YCJIOBHIO, TpeOyeTcsA BBHIIIOJHHUTL AOKAa3aTEJNLCTBO C OMOPOHM Ha OIpeAeJeHUs U
Teopembl. Eciiu ke XOTHTe JOKAas3aThb, YTO YTBep)KAeHNe HeBEePHO, JOCTATOYHO IPUBECTH IIPHU-
Mep, KOr'Za OHO He BBINOJHAETCS (TaK HasblBaeMblil KOHTpHpuMep). IMeHHO Tako# KOHTD-
IpUMep U IIpUBeAEH BHIILIE.

K omubxaM B yTBepKAEHUHM KpoMe IIPOIIyCKa CJIOB IIPMBOAUT M cJydyaiHas, dyaille BCero
HEOCO3HaHHafA, 3aMeHAa OJHUX IOHATHIH ApyruMu. Hanmpumep, Ipu 3aMeHe B YTBepKAEHUH
«IlapansenorpaMm, JBe CMeXHBLI€ CTOPOHLI KOTODPOI'O PaBHEI, SIBJIsSIETCA POMOOM» cJIOBa «Ia-
paJLieiorpaMM», CJIOBOM «YeTHLIPEXYTOJbHHK» IIOJYyYaeM HeBEepHOe yTBeDKAeHUe «YeTbIpex-
YrOJBbHHUK, ABE CMeXXHble CTOPOHBLI KOTOpPOTO DaBHEI, sABJAAeTCSA poMOOM» (Ha pHCYHKe cJieBa
AB = BC, cipaBa KM = MN).

B C M

A D K P

Pasymeercsa, MOXKHO M300pasuTh U NIApajIyIeJIOTPAMM C ABYMs PABHBLIMH CMEXHBIMHM CTODO-
HaMH, U OH JeHCTBUTeJbHO OyJeT poMG0OM, HO, KaK rOBOPDHMJIOCH paHee, IIOJYYEHHOE yTBEp-
JKAEHUE JOJKHO OBLITh BEPHBIM M JIO00Oro 4eThIpeXyroJILHUKA, ABe CMEXXHbie CTODOHBI KO-
TOPOTO pPaBHBI. A NpUBeJeHHLIe KOHTPIIPUMEDHI OKAa3bIBAIOT, YTO TpeGoBaHUe «JIA JI060T0»
He BBINMOJIHAETCSH.

Kax OBlJIO OTMEUEHO BBINIe, HAAO0 TOUYHO MOMHUTL M YMEThb NPUMEHATH (QOPMYJHPOBKHU
BCeX TeopeM M onpefeseHuii. Ecan yueHHK He MOMHHT, HAIIDHUMEpD, UTO €CTh TAKad TeopeMma:
«B n1060M TpPEeyroJLHHKE KaKJasd CTOPOHA MEHBIIE CYMMBI ABYX JDYTHX CTODOH» (HepaBeH-
CTBO TPEyTOJbHHUKA», TO, OH MOKeT HeBePHO PEeIlIHUThH CJIeAYIOIIYIO 3aJauy.

IIpumep 2. e cTopoHb! paBHOGEPEHHOTO TPeyroJbLHUKA paBHBI 7 U 15. Haiigure ero me-
pHUMeTp.

Pemenne. T.K. B yCIOBUHM 3aJa4M He CKAa3aHO, KaKas M3 CTOPOH ABJIAETCSA OCHOBaHUEM
TPeyroJbHUKA, a Kakaf — GOKOBOIH CTOPOHOH, HY»KHO pPAaCCMOTPETh ABAa CJAydYas:

1) ocHOoBanMe paBHO 15, cooTBeTCTBeHHO, 60OKOBas CTOPOHA paBHA 7;

2) ocHOBaHUe paBHO 7, a O0OKOBas CTOPOHA paBHAa 15.

B nepsoM ciayuae BTOpas 00KOBaf CTOPOHA TPEyroJbHHUKA TaKKe pPaBHa 7, I03TOMY CyMMa
00KOBLIX cTOpoH paBHa 14. Ho 14<15, T.e. MOAYyYHJIOCH, UTO CyMMa JABYX CTODOH TPeyroJib-
HHKa MeHBbIIle ero TpeThedl CTOPOHLI, 4 3TO IPOTHBOPEYUT HEPABEHCTBY TPEYroJbHHKa. 3HA-
4T, TPEYTrOJLHHKA ¢ TAKMMH CTOPOHAMHU He cymiecTByeT. IMeHHO aTOT aKT ydammecsa dac-
TO He YUHUTBIBAIOT. I MO3TOMY IOJYyYaloT «JHILNHHUK», T.e. HEBEeDHBII pe3yJibrarT.

Bo BTOpPOM cJjyvdyae CyMMa OOKOBBIX CTOPOH TPEYrOJBHUKA bosnIIe ero OCHOBaHHsdA, CJJeaoBa-
TeJIbHO, TAKOIl TPeyTOJbHUK CYIIECTBYeT, M MOXKXHO BHIUMCJHUTL ero nepumerp: 7 + 15 + 15 = 37.

OreeT: 37.



3aJaHHA I8 CAMOCTOATEJbHOMH paboThl

OnpeneJmTe, BEPHBI JIH CIeaAyIoniHue YITBepxKIACHHA.

N OUMB W

9.
10.

11.
12,

13.
14,
15.
16.
17.
18.
19.
20.
21.

22,
23.
24.
25.
26.
27.

28.

29.
30.

32.
33.
34.
35.

36.
37.
38.
39.

40.

Ecau yroa paser 50°, To eMeXXHBIH ¢ HUM yroJ Toyxe paBeH 50°.

CymMMa cMeXHBIX yIiIoB paBHa 180°,

Ecau ofuH U3 BepTHKaJLHEIX yriaos paseH 80°, To gpyro# yroJ pasen 100°.

Ecau gBa yraa c obigeil BepIIMHON paBHBI, TO OHM BEPTHKAJBHEIE.

Ecau yriel BepTHKAJIbHEIE, TO OHH DPABHEI.

Ecam aBe mapajjiesbHbie IPAMLIE MEpeceYeHbl TPEeTheil IIPAMOI, TO BHYTPEHHUE HaKpecT
Jle)Kaniue yriel paBHEL.

Ecau mpu mepecedeHMH ABYX IMapajje/IbHBIX NPAMBIX TpeTheil BHYTpeHHHEe OZHOCTODOH-
HHe YIJIBI PaBHEI 55°, To NIpsAMble MTapajjie/IbHbL.

Ecam npu mepeceueHUM ABYX IPAMBIX TPEThEM COOTBETCTBEHHEIE YIVILI PaBHBI, TO IIPA-
Mbie ITapaJijiejbHbI.

Ecau nBe npsaMble NepIeHANKYJIAPHEI TpeTheil, TO OHU IapajjeibHbl.

Ecau Tpm yria ogHOTO TPEYroJLHMKA PaBHBLI COOTBETCTBEHHO TPEM yIJIaM APYroro Tpe-
YTOJIbHUKA, TO TAKHe TPeYTrOJbLHUKH PABHEI.

Ecau KareTsl 0fHOIO IPAMOYTOJILHOTO TPEYTOJbHHKA PaBHBI KAaTeTaM APYTOTO TPEeyroJib-
HHKa, TO TAKHe TPEYTOJbHHKH DaBHEI.

Ecam rumoreHysa OZHOTO IIPAMOYrOJBLHOTO TPEYTroJbHHUKA pPaBHA TUIOTEHY3€¢ BTODPOrO
TPEYTOJbHUKA, TO TAKKE TPEYrOJbHUKH PaBHBI.

Kakpas cTopoHa TpeyroJbHHKA MEHbIIe PA3HOCTH JBYX APYI'HX CTOPOH.

Kakmaa cTopoHa TpeyrojJbHHKa MEHbIIle CYMMEBI ABYX APYTHUX CTOPOH.

B TtpeyrosbHuKe npoTus 60JbIiell CTOPOHBI JEXKUT OOJBIIHI yroJ.

CyMMa OCTpPBIX YIVIOB TPEyroJbHHKa paBHa 90°.

CymmMma yriioB TpeyroJbHUKA paBHa 180°,

CyMMa YIJIOB BBIIYKJIOTO YeTHIPDEXYroabHUKA paBHa 180°.

CyMMa yIJoB BBINIYKJIOrO YeTHIPEXYrOJbHUKA paBHa 360°.

BricoTa paBHOOGEAPEHHOTO TPEYTOJbHUKA ABJSETCA €ro MeJUaHoil.

Menuana paBHOOEIDEHHOTO TpPEYroJbLHHMKA, IIPOBEJeHHAasi K ero OCHOBAaHUIO, SABJISAETCH
BBICOTOM 3TOT0 TPEYTOJbLHHUKA.

CyMMa IIPOTHBOJIEXKAIUX YIJIOB NapajiejorpaMma pasHa 180°.

CyMMa IIPOTHBOJEKAIIHUX YIVIOB paBHoGeaApeHHOH Tpamenuu paBHa 180°.

CyMMa yrJIOB Tpamneluu, IpUJIeKalluX K oAHOH cTOpoHe, paBHa 180°.

CymmMma yrioB napaJjjejorpamMma, IpHJAEKaIIuX K ONHOI cTopoHe, paBHa 180°.
YeThIpEXYTONBHUK, ABe CTOPOHBI KOTOPOTO NAapajljebHbl, ABJIAETCA NapajejlorpaMMOM.
YeTbIDEXYTONBHHK, ABE CTOPOHBI KOTOPOro NapajjellbHbl, SIBJISETCA IapasjeorpaMMOM
WJIM Tpameluei.

YeTHIPEXYTOJNBHHK, B KOTOPDOM [B€ CTOPOHBI IapasljeJbHBEl U IBe CTOPOHLI PABHBI, SABJSI-
eTCs IapasljIeJorpaMMOM.

IIporrBOonONIOKHBIE CTOPOHBI TPANlELIMK MOIAPHO IApaJJeNbHBL.

IIpoTrBONIONOKHBIE CTOPOHBI IapaJljeJorpaMmMa IIOINAPHO DABHLI.

HJduaronanu paBHOGEIPDEHHOH TpAIlellUH IepeceKaloTCs M TOUKON IlepeceueHMs AEJATCS
TIOTIOJIAM.

duaronanau mapaJiieyorpaMma IepeceKaroTcs M TOYKOMH IlepecedeHMUs AENATCA MOII0JAaM.
Jduaronanu paBHOOeIpeHHOH Tpaneluyu PABHBI.

ITapanaemorpaMmm, JuaroHaJu KOTOPOrO PaBHEI, siBJseTcAd poMOGoOM.

YeTHIPEXYTONIBHHK, AWATOHAJIM KOTOPOTO B3aMMHO IEPIEHANKYJIADHBI, ABJIAETCS POM-
GomMm.

ITapanaemorpaMM, JuaroHaaId KOTOPOro B3AUMHO MepNEeHANKYJIAPHEL, ABJsSETCA pOoMOOM.
ITapasnnenorpaMM, AUaroHaJu KOTOPOTO PaBHBI, SABJSETCS IIPSAMOYTOJbLHUKOM.
JduaroHaam npsaMOyroJbHUKA PaBHEL.

Ecau Tpu yriaa ogHOTO TPeyroJibHHMKA PaBHBL TPEM YIJIaM ADPYTOro TPEYroJbLHHKa, TO Ta-
KHe TPeYroJbHUKH MOAOGHEIL.

Ecau paguyc oKpysKHOCTH paBeH 8, a pPACCTOAHHE OT IeHTPa OKPY/KHOCTH A0 IPAMOI
PaBHO 5, TO IpAMasA U OKPYKHOCTh UMEIOT ABe 00IIue TOUKM.



41. Ecan paguychl ABYX OKDY’KHOCTeH paBHBI 4 M 7, a pacCTOsiHMe MeXKIy HX LeHTPaMH
paBHO 10, TO OHM He MMeIOT OOIIUX TOYEK.

42, OrHouleHHe ILToLIaJel ITOJOOHBIX TPEYTOJBbHUKOB PABHO KBAJPATy OTHOIIEHUS HX CXOJ-
CTBEHHBIX CTODOH.

43. Ilnomazns TpeyrojJibHUKA paBHa MOJIOBHHE IPOM3BEJEHHA AJHH CTOPOHLI U BBICOTHI, IIPO-
BeJIEHHOH K 3TOH CTOpOHe.

44. Ilnomans napajijiejgorpaMMa paBHa NPOM3BeAeHUIO JJIHH ABYX €ro CMeXXHBIX CTOPOH.

45. BrnucanHble yIiibl, OnupaolIiuecs Ha OJHY U TY JKe AYTrY, PABHEIL,

46. Eciy neHTpaJbHbIH yros paBedH 40°, To Ayra OKpysKHOCTH, Ha KOTOPYIO OH ONMpaeTcsd,
paBHa 20°.

47. CyMMa IIpOTHBONOJIOXKHEIX YIJIOB B JIIOGOM BIMCAHHOM YeTBIPEXYToJbHHUKE paBHa 180°.

48. CyMMBI IPOTHBOJIEIKAIIIUX CTOPOH B JIOOOM OIMMHMCAHHOM YETBHIPEXYTOJbHUKE PaBHLI.

49. IIeHTPOM OKPYKHOCTH, BIIMCAHHON B TPEYrOJbHUK, SABJIAETCA TOYKAa IlepecedyeHHs cepe-
JUHHBIX IIepHeHAUKYJIAPOB K €ro CTOPOHAM.

50. IlenTpoM OKPY’KHOCTH, BIHCAHHOM B IMPAaBHUJIbHBIA TPEyroJbHWK, SIBJIAETCA TOYKA Iepe-
cedeHHs €ro BBHICOT.

Bri6op yrBep:kaenus

B ogHOM M3 3ajaHMI KOHTPOJbHEIX M3MepHTENbHBIX MaTepuaioB 'HA (B meMOHCTpAIIMOH-
HoMm BapmaHTe 2013 u 2014 rr. — 310 3amanne Ne 13) Tpebyerca yxKasaTh, KaKHe U3 Ilepednc-
JeHHBIX YTBep)XAeHW# BepHbI (HeBepHEI). OCO6EHHOCTH TAKOro 3aJaHWSA B TOM, YTO OHO CYH-
TaeTcA IIPABHUJBbHO BBINMOJHEHHBLIM, €CJIN YKa3aHLI Bce BepHbIe (MJN, ecau Tpebyercs, Bce He-
BepHEIe) yTBep:xaeHusa. Ecan yuamuiica xora Obl pas ommnbesa, To 3ajaHUe OLleHNBaeTCA HY-
JéM 0anjoB.

3agaEud oA CAMOCTOATEIALHOM paGoThHI

3ameuanue. Ilpu evinoanenuu 3adanuil 6ydvme BHUMAMEAbHbL KAKUE UMEHHO ymeéep-
Jcderua HYICHO ommewams (8epHbie ULU HesepHbLe).

51. YkaxxuTe HOMepa HEBEPHBIX YTBeD)KAEHUH.

1) BroucaHHBINI B OKPYKHOCTb YroJI paBeH IIOJIOBUHE IEHTPAJNBLHOTO yIJa, ONMUPAIOIIEeroca
Ha Ty e AyTy.

2) BucceKTPHCHI TPEYTOJbHUKA IIepeceKalTcsa B OAHOM TOYKe.

3) YeTnIpexXyroJbHUK, ABa yrjia Kotoporo paBHHI 110°, a aBa apyrux —~ 70°, aBisgercsa
Tpamerue.

4) Ecn cTOpPOHH! TPeyroJbHUKA paBHH 9, 12 1 16, TO OH IPAMOYTOJbHBIH,

52. VkaKuTe HOMepa BepHLIX YTBEPXKICHUIA.

1) BoncaHHBIH B OKPY)KHOCTH yroJ B 2 pasda 6oJibllle IIeHTPAJILHOTO yrja, ONHPAaIONUIeroca
Ha Ty e AYTY.

2) BricOTHI TPEYTroJIbHNKA IIEPECEKAlOTCA B OJHOM TOYKe.

3) Ecan aBa yria deThIpexyroiaepHuKa paBHB 100°, a aBa apyrux — 80°, To oH sABadAeTcH
paBHOOEApPEHHO! Tpamenmuei.

4) Ecan cTOPOHE! TpeyrojbHHKA paBHH 13, 5 1 12, To OH IPSAMOYTrOJIbHBIH.

53. YkaxxuTe HoMepa HEeBePHBIX YTBEDXKACHMIA.

1) Boucauublil B OKPYKHOCTBH YToJl paBeH IIOJIOBUHE IEHTPAJBLHOrO yrJja.

2) MeamnaHbl TPEYroJbHUKA epPeceKaloTcs B OAHON TOuYKe.

3) Ecan aBa yria 4yeTelpexyrojbHEHKa paBabl 120°, a asa apyrux — 60°, To oH ABjsercsa
TIapaJjijiejIorpaMMOM.

4) Ecnu cTOpPOHE! TpeyroJpHHKA paBHE 6, 8, 10, To OH IPAMOYTOJIbHBIN.



54.

55.

56.

57.

58.

59.

60.

Ykaxxnure HoMepa HeBePHBIX YTBEDKICHWUHN.

1) Ha npsamoit oT JaHHON Ha HEeH TOYKH MOXKHO OTJIOKHUThH TOJBKO ABa OTpe3Ka JaHHOM
IJIVHBI.

2) Ecnn aBe CTOPOHEI OGHOI'O TPEYroJIbHHKA IPOIOPIIMOHANBHBEI ABYM CTOPOHAM ApYroro
TPEeyroJbLHUKA, TO 9TH TPEYTOJbHUKHU IIOJ00HBI.

3) Eciu oguH u3 yriyoB Tpamenun pased 90°, To u ocranabHble paBHBI 90°.

4) Ecau KaTeTsl IPAMOYTOJBHOTO TPEYyroJbHUKA paBHEl 9 1 8, To ero niomaje paBHa 72.

Yka)xure HoMepa BEepPHBIX YTBEDXKIECHUIA.

1) Ha npsamoit MOKHO OTJIOXKHTEL TOJBKO ABa OTPe3Ka JaHHON IJNHBI.

2) Ecnn gBe CTOPOHBI OZHOTO TPEYrOJBLHHKA IIPOIOPIMOHATIBHBI ABYM CTOPOHAM APYToOro
TPEeYroJbHUKA M YIVIBI MEXKAY HUMH PaBHBI, TO 3TH TPEYTOJBLHUKU IOAOGHHI.

3) Eciu oaun us yryoB Tpanenuu paseH 18°, To Apyroil yroa mpu Toi ke G0KOBOI cTO-
poHe paBeH T72°.

4) Ecnm kareTsl IpAMOYIoJbHOIO TPEYroJbHUKA PAaBHBEI 7 U 8, TO ero miolialp paBHa 28.

YKa)XnuTe HOMepa BepPHEIX YTBEPIKIACHUIA.

1) Ecan TpH CTOPOHBI OJHOT'O TPEYroJbHHKA MPOIOPINOHANABHBI TPEM CTOPOHAM APYroro
TPEYTOJbLHUKA, TO 3TH TPEYTOJbLHUKH IOLOOHBI.

2) Ha miIocKocTH MOXKHO IMOCTPOUTH TOJILKO OOWH YIoJI 3aJaHHOI rpallyCHOH MepHI.

3) Ecan opun us yrios npu GoKOBoM cTopoHe TpamneuunH paBeH 102°, To apyroii paBen 78°.

4) Eciu KaTeTsl IPAMOYTOJBHOTO TPEYTOJbHUKA paBHE 12 1 7, To ero miomaib paBHa 42.

YKa)XuTe HOMEpPA BEePHEIX YTBEPKAEHMH.

1) B paBHOGepeHHOM TpPEYroJILHHKE BBLICOTA, IPOBEJeHHAaA K OCHOBAaHUIO, ABJISAETCA Me-
JTUaHOM.

2) Ecay oflMH U3 OCTPBIX YIJIOB IPAMOYTOJbHOTO TPEYTOJbHUKA paBeH 18°, To u apyroit
paBeH 18°,

3) Ecan auaronasy mapajieiorpaMma IIepleHUKYJIAPHLI, TO OH ABJISETCS PoMOOM.

4) Ilmomaas Kpyra paguyca 3 paBHa 18n.

Yxraxkute HoMepa HeBepPHBIX YTBEDMKIACHUIA.

1) B paBHOGeipeHHOM TPEYrOJbHUKE MeAuaHa ABJIAeTCA OHCCEeKTPHUCOMH.

2) Ecau gnarouasum mapaJjujiejiorpaMMa pPaBHBI, TO OH SBJAETCA KBaJgpaTOM.
3) CymMMa oCTpPHIX YTJIOB IPAMOYTOJBHOIO TPEyroJbHUKa paBHa 90°.

4) InuHa OKPYIKHOCTU paxuyca 3 paBHa 67 .

YKaKHuTe HOMepa BepHEIX YTBepP KICHUIA.

1) B paBHOGepeHHOM TPEYTOJBLHUKE [Ba yrjia PABHBIL.

2) Ecnn guaroHanu mapajjiejorpaMMa paBHBI, TO OH ABJIseTCA PoMGOM.
3) CyMMa ocTpBIX YIJIOB IPAMOYIOJBLHOIO TPEYTrOJBLHHKA paBHa 180°.
4) Ilmomans Kpyra paguyca 4 paBHa 16m.

VYKauTe HoMepa BEPHEIX YTBEPKIACHUI.

1) O6pasoBaHHbIe IIPU TIepeCeYeHUH ABYX MapPaIJeNIbHBIX NPAMBIX TPEThEeil OQHOCTODOH-
HHUe YIJIbl PaBHBL.

2) Ecaum cyMMa OBYX VIJIOB TPEYroJibHMKa paBHa 90°, TO 3TOT TPEYroJbHHK DPaBHOOE[-
PEeHHBIH.

3) CyuiecTByeT TpeyroJIbHMK CO cCTOpoHamu 2, 8, 9.

4) YpaBHeHHMEM OKPYXKHOCTH C IleHTpoM @(—1; —4) u paguycom 3 fABIAAETCA ypaBHEHUE

(x+1)2+(y+4)2 =9.



61.

62.

63.

64.

65.

66.

VYKa)KKHTe HOMEpa BEPHBIX YTBEP KICHHUM.

1) O6pasoBaHHEIE TIPH Nepece4eHMH ABYX Iapa/IeIbHEIX NPAMBIX TPeTbell HaKpecT Jie-
JKale YIJbl paBHEI.

2) Eciu GucceKTpHca TPeyroJbHHKA ABJISAETCA €r0 BBICOTOH, TO 3TOT TPEYrOJbHHK PaBHO-
GepeHHBIH.

3) TpeyrosipHHKA €O cTOpoHaMu 2, 8, 11 He cymecTByer.

4) YpaBHeHNEeM OKPYXKHOCTH ¢ LeHTpPoM Q(—2; —3) u pazuycoM 5 ABiAeTcA ypaBHEHHE

(x-2)% +(y-3)° =25.
YkaskuTe HOMepa HEeBEePHLIX YTBep KIeHUH.

1) CymmMa OZHOCTOPOHHMX YTJIOB, 00pa3OBaHHBIX IIPH II€pECEYEHNH ABYX IapasljieJIbHBIX
OpAMEIX TpeThel, paBHa 180°.

2) Ecin menuaHa TpeyroJbHHKA SBJAETCA €ro GHCCEeKTPHUCOM, TO 3TOT TPEeYroJbHHK DaB-
HOOeIpeHHHI.

3) CyurecTByeT TPEYroJbHHMK CO CTOpOHaMu 7, 2, 4.

4) YpaBHeHHEM OKPY!KHOCTH C LieHTpoM @Q(2; 3) m pagmycoM 7 ABJIAETCA YpaBHeHHE

(x-87 +(y-2)* =49.
YKaKuTe HOMepa HeBePHBIX YTBEepP)KIEHUI,

1) CymMMa HaKpecT JieXKaIllUX YIJIOB, OOPa30BaHHBIX IIPH IepecedYeHUH ABYX MapAJJIeNb-
HEIX NpPAMBIX TpeTbeif, Bcerga paBHa 180°.

2) Ecan 6ucceKTpHca TPeyroJbHUKA ABJIAETCA €ro MeIUaHOH, TO 3TOT TPEeYroJIbHHK pPaB-
HoOeJpeHHBI.

3) TpeyroJbHHUKa €O CTOPOHaMHu 7, 8, 9 He cyigecTBYyeT.

4) YpaBHeHHEM OKPY!KHOCTH C IleHTpoM @Q(2; 3) m pagmycoM 5 ABIAETCA ypaBHEHHE

(x-2f +(y-37 =5.
Yxaxkute HoMepa HeBEePHbLIX YTBEPXKIEHHI.

1) Ecan oguH M3 BepTHKAJAbHBIX YIJIOB paBeH 46°, To BTopoit pasen 134°.

2) Ecan cyMMma o0pa3oBaHHBIX NIPH IlepecedeHWH ABYX IPAMBIX TpeTheil HaKpecT Jierka-
X yraoB paBHa 180°, To aTu npAMEIe mapasjieJbHbI.

3) Ecam TpH CTOPOHBI OZHOTO TPEYrOJIBHHKA COOTBETCTBEHHO IPOIOPIIUOHAJNBHBEI TPEM
CTOpPOHAM APYroro TPeyroJbHHKAa, TO TAKHE TPEYTOJbHMKHU DaBHHI.

4) EciM paccTosHMe MeXIY LeHTPAMH ABYX OKPY!KHOCTEH paBHO 5, a MX paguychl 3 u 4,
TO OKPYKHOCTH IIepeceKaroTcd.

Yxa)kuTe HOMepa BEPHBIX YTBEPKISHUH.

1) Eciu ogvH U3 CMeKHBIX YIJIOB paBeH 127°, To BTOpo# paBeH 53°.

2) Ecau oOpasoBaHHBIE IPH IIePECEUEHUH ABYX NPAMBIX TpPeTheill OJHOCTOPOHHHE YTJIBI
PaBHBI, TO 3TH IIPAMBIE NIapaJJIeIbHEL.

3) Ecain aBe CTOPOHBI M YroJl MEKAY HHMH OJHOTO TPEYrOJbHUKA COOTBETCTBEHHO PAaBHBI
JBYM CTOPOHAM M YIJIy MeXKJY HMMH JPYrOro TPeyroJbHHKA, TO TaKHe TPEeYroJbHUKH
paBHBI.

4) Ecau paccToaHNEe MEXAY ONEHTPaMHK JBYX OKpY:KHocTeill pasro 9, a ux paguycse! 2 u 6,
TO OKPY>KHOCTH HEe MMEIOT OGLINX TOUYEK.

YKa)KuTe HOMepa BePHBIX YTBEPXKAECHHI.

1) Eciix oguHE U3 CMEKHEIX YIJIOB paBeH 27°, To BTOpoi#l paBeH 173°.

2) Eciu o6pa3oBaHHBIe IIPU IepecedeHUH ABYX IIPAMBIX TPeTheil HAKPeCT JerKalmue YIJIbl
PaBHLI, TO 3TH OpAMLIE HapAJJIeJbHEI.

3) Ecam cropoHa M JaBa yrjla OJHOTO TPEYTOJLHHKA COOTBETCTBEHHO DaBHBI CTODOHE H
IBYM yTJIaM JPYTOro TPeyroJbHHUKA, TO TAKNE TPEYTrOJbHHUKH DABHBI.

4) Ecin paccTosHNE MeXXIy IEeHTPaMH ABYX OKPY!KHOCTeHl paBHO 8, a ux paguychl 2 u 6,
TO OKPY’KHOCTH He UMEIOT O0IINX TOYEeK.
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67.

68.

69.

70.

71.

72.

73.

YxakuTe HoMepa HEeBEPHBIX YTBEPIKIEHUM,

1) Ecau oguH U3 BePTHKAJLHLIX YIJIOB paBeH 27°, To U BTOPOH paBeH 27°.

2) Ecniu cymMMa oOpasoBaHHBIX NPH IIepeceueHHM ABYX NPAMBIX TPeThell OJHOCTOPOHHHX
yraoB paBHa 180°, To 3TH npAMble TapaJJeJbHEI.

3) Eciin gBe CTOPOHBI OAHOTO TPEYTOJBHHKA COOTBETCTBEHHO PABHHI ABYM CTODOHAaM ADY-
roro TpeyroJbHUKA, TO TAKHE TPEYTOJbHUKHN DaBHLI.

4) Eciau paccrosHMe MEXAY LIEHTPAMH ABYX OKPYKHOCTEH paBHO 7, a MX paauychl 2 u 6,
TO OKPY2XHOCTH He MMEIOT OBIIUX TOYEK.

YKaXuTe HOMepa BepPHBIX YTBEDIKIEHHI.

1) Ecam Tpu CTOPOHBLI OZHOI'O TPEYroJIbHUKA NPONOPIUOHAIBHBI TPEM CTOPOHAM APYTOTro
TPEYTOJbHUKA, TO 9TH TPEYTOJbLHUKH MONO0HDI. '

2) CymMa BepTUKAJIBHBIX YyriioB paBHa 180°.

3) CymMa ABYX coceqHUX YIJIOB mapaJiejorpaMMa pasBHa 180°.

4) Ecan ocHoBanusA tpamenuu paBubl 13 u 25, To ee BricoTa paBHa 19.

Yxamute HOMepa HeBEPHBIX YTBEPIKIACHUI.

1) Ecau B rpeyroasauke ABC LA = 22°, ZC =67°, To cTropona AB HauboJbIiras.

2) Yepes sn100ble TPX TOUKHU NPOXOAUT MpAMaf.

3) TaurencoM ocTporo yria TpeyroJbHHUKA HA3LIBAETCS OTHOIIEHWE IIPOTUBOJIEKAIEH
CTOPOHLI TPEYroJIbHUKA K Mpujexarieil.

4) Ecnm gBa yriia OSHOTO TPeyroJbHHKA COOTBETCTBEHHO DAaBHBI JIBYM YTIJlaM JpPYyroro
TPEYroJbHUKA, TO 9TH TPEYIOJLHUKHU MOJ00HEI.

YrKa)XuUTe HoOMepa BEepPHBIX YTBEPIKIeHHI.

1) Ecnu paccTosinre MeXX Ay LEHTpaMH ABYX OKDYKHOCTEN paBHO CyMMe HUX PaguycoB, TO
3TU OKPY’KHOCTH KacawTCH.

2) BnoucauHuble YIVIBI OKPY'KHOCTH, ONUPAMOINNECs Ha ONHY ee OYTr'Y, PaBHLI.

3) Ecan BuucaHHBIH yroJ paBeH 17°, To meHTpaJbHBLIA yroJ paBeH 34°.

4) Bokpyr 106070 YETLIPEXYTOJBHUKA MOXKHO OIIMCATH OKPYIKHOCTD.

YKakuTe HOMepa BepPHBIX YTBEDPXKICHUH.

1) BrircauubIil B OKPYKHOCTL YToJl PaBeH [OJIOBHHE XOPAbI, Ha KOTOPYIO OH OIMMPAETCH.

2) Ecqu gmaMeTphl IBYX OKDYsKHOCTell paBHBI 7 u 13, a paccTosHHEe MeXIy UX LEHTPAa-
Mu paBHO 20, TO 3TH OKPY’KHOCTH KACAIOTCH.

3) Ecau Tpu CTOPOHBI OJHOTO TPEYrOJLHUKA COOTBETCTBEHHO PAaBHBI TPEM CTOPOHAM ApY-
TOr'0 TPEYTOJLHHKA, TO 3TH TPEYrOJbHUKU PaBHBI.

4) TpeyroabHuK co cTopoHaMu 5, 12 u 13 0CTPOYTOJbHBIIA.

Yra)KHUTe HOMepa HEBEPHBIX YTBEPIKIeHUN.

1) duaronanu pom0ba paBHEI.

2) Cymma yrJioB Tpanenuu pasHa 360°.

3) Ecau ogun u3 cMexXHBIX yryoB paBeH 40°, To u apyroit yroa pasen 40°.

4) Cunyc ocTporo yria IpAMOYrOJLHOIO TPEYrOJbHUKA PABeH OTHOLIEHUIO IIPOTHUBOJIE-
’Kallero KaTeTa K THIIOTEHY3E,

YraxuTe HOMepa HeBEPHBIX YTBEP)KICHHIA.
1) Ecau mipu mepecedyeHUM ABYX IMIPAMBIX TpeTheil MpAMOIl HaKpecT JexKalljue yrJjbl paB-

Hel 117°, To 3TH NpAMBIE IapajJjejbHbI.
2) Kaxpgast cToOpoHa TPeyroJibHUKA MEHBIe CYMMBL ABYX APYTHX CTOPOH.
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3) Eciu gBe CTOpPOHBI U YroJ OJHOTO TPEYTroJILHUKA COOTBETCTBEHHO PABHEI ABYM CTOPO-
HaM ¥ YIJIy XPYyroro TpeyroJbHHUKA, TO 3T TPEYTOJbHUKHA PABHHI.
4) TynoyroabHbIM HASBIBAETCS TPEYIrOJbLHHUK, ¥ KOTOPOro BCe YIJIBI TYIIBIE,

74. YKaxuTe HOMepa HEBEPHLIX YTBEePKAEHMIL.

1) KocuHycoM OCTPOro yrJja UIPAMOYTOJBHOIO TPEYroJIbHHKAa HAa3bIBaeTCA OTHOIIIEHUe
IPOTHUBOJIEKAIIIETO KaTeTa K TMIOTEHYy3e.

2) Ecin cTOpoHa ¥ ABa NpujesKaliux K Hell yria OJHOTO TPeyroJIbHHKAa COOTBETCTBEHHO
paBHBI CTOPOHE M JABYM MpWJIeKAIMX K Hei yrjaM ApYyroro TpeyroilbHHUKa, TO 3TH
TPeyroJILEUKM pPaBHBI.

3) BHeitauit yroa TpeyroibHHKa 0OJIbIlle Ka)KJOr0 BHYTPEHHEro yrJja.

4) Jlio6ble gBE IPAMbIE UMEIOT XOTs OBl OJHY ODIIYIO TOUKY.

75. YkaxXure HOMEpa BEPHBIX YTBEP)KAEHUH.

1) CymMa yrioB BBIIYKJIOrO NATHUYTOJbHUKA paBHa 800°.

2) Iuarosaau HpAMOYTOJbHHKA JI€KAT HAa OHCCeKTpHUCaX ero yrios.

3) lIse pasjuuHBe NPSAMBIE, NePHeHAUKYJIAPHbIE TPETheH, HapallebHBbL.
4) TpeyroabHUK co croponamu 1, 13 u 14 He cymecTByerT.

12



BBIYUCJIAEM

Bo Bcex 3amauax Ha BhIuMCJIeHUS TpeOyeTcss HallTH 3HAUeHUEe OTHON U3 reOMeTPUUECKUX
BEJIMYUH:

1) AguauHBI OTpPE3Ka;

2) BeJMYHUHEBI YIJIA;

3) nnomazu QUTYpHI.

TpeyroabHHKH

B 3agauax, OTHOCAIUXCA K NepBoil TeMe, TpeOyeTca BBIYUCIUTD BEJINYHUHBI YIJIOB HJIH OT-
pe3KoB (CTOPOH, MeAHMAaH, BHICOT, OMCCEKTPHUC U T.A.), a TaAK:Ke IIOWIAAN TPEYroJAbHHUKOB. Ilyis
pelleHNsa 3THUX 3agad Tpebyercs, IIpe)kJe BCEro, YMeTh HCIOJIb30BaTh OIPEAEJEHUA YTIJIOB
pas3JIMYHEIX BUJOB (OCTPBIX, TYIILIX, IPAMBIX, BEPTUKAJIBHBIX CMEXHEBIX H T.J.), UX CBOICTBa,
[IpU3HAKHN DaBEHCTBA TPEYTOJBHHUKOB, a TaKiKe CBOMCTBA M NPU3HAKU NapajjejbHBIX NOpA-
mbix. Heobxogumo 3HaTh CBOHCTBA TPEYrOJBHUKOB PAa3INYHBIX BUJIOB (paBHOOEAPEHHOTO,
NPSIMOYTOJIBHOTO U [Ip.), UX MeJWaH, BHICOT M OHCCEKTPHC, HAXOAWUTH paBHBIE U ITOJODHEIE
TPEeYyroJbHUKHN, YMETh BHEIUMCJAATH ILJIOIAAL TPEYrOJbHUKA pasHeIMU crocobamu. IloaTromy B
IepuoJ MOATOTOBKY K 3K3aMEHY IIOJIE3HO HMeTh II0J PYKOH yueOHUK HJIHM CIPABOUHUK.

Huxe npuBeseHsl npocTeiiliine 3ajadyM, peras KOTOPhIE, BBl CMOXKeTe IIOBTOPUTH Teope-
THYECKUN MaTepHaJl.

3agaHHus OJIs1 CAMOCTOATEJNLHOH paGoThl

1. Ha#igure cMe)xHbIe YIJibl, eCJIM OOWH U3 HUX B 1,5 pasa Gosblile mpsMOro.

2. Omuu u3 cMexkHbIX yryioB Ha 32° Goammie apyroro. Haligure rpaZyCHYI0O Mepy OCTPOTrO
yria.

3. CymMa BepTHMKAaJBHBIX YIJIOB paBHa 148°, Hailignure Ka) bl U3 HUX.

4. Haiigure HepasBepHYThIE YIJIbI, ODpa3oBaHHLIE ITIPH ITIEPECEYEHHH ABYX IPAMBIX, €CJIHU
cyMMa Tpex M3 HMX paBHa 198°.

5. Hailigure cTOpoHEI paBHOOEAPEHHOIO0 TPEYroJbHHUKA, IIEPUMETP KOTOpPOro paBeH 117 cMm, a
0oKxoBasA cropoHa Ha 6 cM Oosbllle OCHOBAHMA.

6. B rpeyrompnuxke ABC Touka O - cepeamna cropoHsl AC, ZBOA=90°, LABC=40°,
ZBAO=50°, Haiinute ZOBC u /BCA.

7. BHemHu#i yros paBHOGEIPEHHOrO TPEYroJbHHKA, IIPOTUBOJEXKAINII OCHOBAaHUIO, paBeH
108°. Hajigute yroa TpeyroJibHNKA IIPH OCHOBaHHH.

8. Buemuuif yros npM OCHOBAaHMM paBHOOeNpeHHOTO TpeyroabHuka paBeH 116°. Haifigure
rpagyCcHYI0 Mepy VyrIja Mexay OOKOBOM CTOpPOHOM M MeAWAaHOH, IPOBEJEHHOH K
OCHOBAHHIO TPEYTOJbHUKA.

9. DBuccexkTpuca paBHOOGEAPEHHOI0 TpPeyroJIbHUKA, IpPOBEJeHHAass U3 BepIIUHBI IIpH
ocHOBaHMHM, ofpasyeT ¢ OCHOBaHMEM yroJ, paBHeIi 34°. Kakoil yroa mnposefieHHas K
OCHOBaHMIO BEICOTa 00pa3syer ¢ 60KOBOH CTOPOHOMH?

10. Yroa tpeyronpHuka paBeH 93°, a onuH M3 BHemuHHXx yrios paBed 168°, Haiigure ocTpriit
YroJl TPeyroJsHNKa, He CMeXXHBIH ¢ JaHHBIM BHEIIHUM.

11. ITo ganHBIM, YKA3aHHBEIM Ha PHCYHKe, HaHANTe IrPafyCHYIO Mepy

yraa B. 83°
B
62°
118°
12. ITo mamEBIM, YKasaHHBIM Ha PHUCYHKe, Ha#iguTe yroj, obpaso-
BaAHHBIA NIPpH MepecedeHUH ODMCCEKTPHC YIJIOB o U f.
113°
76°
677
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13. B rpeyronvunkax ABC u ABD LCAB = ~DAB, «CBA = ~ADBA, BC = 8 cm. Haiigure BD.
14. JIBe cropoHbI paBHOGEIPEHHOTO TPEYroabHUKA paBHEI 17 u 8. YUemy paBeH ero nepumerp?

Brriunciaenunsi BeJIMUUH YIJIOB, CTOPOH M ILIOMIAAM TPEYroJIbHHKA YIPOUIAIOTCHA, €CJH YCJIO-
BUSA 33(a4H IIO3BOJIAIOT YCTAHOBHUTH, YTO JAHHLIM TPEYTrOJLHUK HPAMOYTOJbHBIH.

OHUM ¥3 MPHU3HAKOB PSIMOYTOJBHOIO TPEeyroJLHHKA CJHIYKUT, TeopeMa, oOpaTHAA Teope-
me IIudaropa: «Ecau xeadpam o00HOLL CMOPOHbLL MPEYzOLbHUKA DABEH CYMmMe Keadpamos
dsyx Opyzux ezo CmMOpPOH, MO MPeEYZONLbHUK NPAMOY20NbHbLi». Hanpumep, TPeyroJbHHK CO
cropodamMu 5, 12 u 13 aABasgeTcsa IPAMOYTOJIbHBIM, IIOTOMY YTO 5% + 122 = 132,

Eme oaun mpusHak: «Ecau cymma 08yx Yyznoe mpeyzoivhuka pasna 90°, mo mpeyzose-
HUK A6a4emcs npamoyzoivhoim». Hanpumep, TpeyroabHHUK ¢ yraamu 15° u 75° sBiadercsa
NPAMOYTOJBHBIM, T.K. 15° + 75° = 90°.

TpeTbnM, HEPEIKO HCIOJL3YEMBIM IDU3HAKOM, ABJIAETCA cienyiomui: «Ecau meduana
mpeyzoabHUKA PABHA NOJOS8UHE CMOPOHbL, K KOMOpoil nposéedena, mo mpeyzolbHUK ABAAeMm-
ca npamoyzonvHuim». Hanmpumep, ecsim MenimaHa TpeyroJbHUMKa paBHa 13, a cTOpoHa, K KoO-
TOpO# OHa MpOBeIeHa, paBHa 26, TO 9TOT TPEYroJAbHUK 00A3aTEILHO NPAMOYTOJbHBIH.

IIna «pelleHusa» NPAMOYTOJBHBIX TPEYTrOJbHIUKOB HEOOX0AUMO 3HATh, UTO:

1) kBajgpaT 'MIIOTEHY3Bl IIPAMOYIOJLHOTO TPEYrOJBHHKA PaBeH CyMMe KBaApaTOB KAaTeTOB
(reopema Ilucdaropa);

2) cuHyC oCTpOro yrJja mpsaMOyroJbHOIO TPEYroJLHHKA paBeH OTHOLIEHHIO NPOTHUBOJIEMKAa-
HIero 3TOMY YIJIy KareTa K TMIIOTEHY3e, KOCUHYC — OTHOIIEHHIO NPHUJeKalliero KaTeTa K IU-
[IOTeHy3e, TAHMeHC — OTHOILIEHHI0 IIPOTHUBOJIEKAIIET0 YIVIy KaTeTa K NPUJIeXKaleMy;

3) nuomaas OPAMOYIroJBHOrO TPEYroJbHMKA pPaBHA IIOJOBHHE IIPOMU3BEeJAEHUS KATETOB WJIHU
[IOJIOBMHE MPOM3BEJEeHUs] I'MIIOTEHY3bl M IIPOBEJEHHOU K Heil BBICOTHI, MJIHU IOJOBHHE IIPOU3-
BeJleHUs IMIOTEeHY3bl, KaTeTa M CUHYyca yIJa, 3aKJI0YeHHOro MeXXAy HUMH.

K Taxum oOpasoM, ecau B TpeyronbHuke KMN /M =90°, MH 1 KN,
KN=m,KM=n, MN =k, MH =h, To:
2 2 2

m 1) m® =k% +n°,

" 9) sink =%, cosk="-, tgk=" (th:ﬂ);
h H m m n cos K
3) $=0,5kn, $S=0,6mh, S=0,5m-n-sink.

M k N

ITome3aHo Taxkyke IIOMHHMTb, YTO CUHYC OJHOT'O OCTPOTIO yIJa IPAMOYIOJBLHOI'O TPEYIrOJbHHUKA
paBeH KOCHHYCY ApPyroro ero ocrporo yria. Hampumep, sin K =cosN, cosK =sin N. Heob6-

XOJUMO ITIOMHHUTB OCHOBHOE€ TPHIOHOMETPHUYECKOE TOXIAECTBO!: SiIl2 a + 0082 a=1 , TAe a — Be-

anunHa yriaa. OTMeTHM, 4TO 9Ta (QOPMyJIa BepHA HE TOJBKO IJsA OCTPBLIX YIJIOB, HO M IJsA
Bcex yrioB ot 0° mo 180°. Ilo aToil popmyJie, 3HAsA CHHYC yIJja, MOXXHO HAWTH ero KOCHHYC,

¥ HAoOOPOT.
. 2 2
Hanpumep, ecau sina = 0,6, o 0,6° + cos a = 1, oTKyaa mojgydyaeMm JBa 3HAYEHUS KOCH-

Hyca: cosa = 0,8 ninu cosa = —0,8 (B mepBom cJjyuae yroja ¢ OCTPbIH, a BO BTOPOM TYNOH).

IIpumep 1. B tpeyroasanke ABC ZC =90°, sinA =0,6, AC = 8. Haiigute AB.
Pemrenne. Ctroponsl AB u AC cBA3aHBI ¢ YIJIOM A COOTHOIIIEHUEM:

AC
—— =cosA. (*)
AB
3HauuT, YTOOBl HAalTHM AB, HYXHO BBIUMCJHTHL coS A. Mcmonb3ys OCHOBHOE TPHUI'OHOMET-

pHUYeCcKOe TOXKJIecTBO, moayuum: 0, 62 +cos? A =1. OTKyaa cos A = +4/1-0, 62 . Kocunyc ocrt-
poro yria IoJOXXUTeabHBIH, caexoBarennHo, cos A =0,8.
8 8
N3 popmyasr (*) monyuaem: —— =0,8. Orkyna AB=—=10.
¢dopmyast (¥) y AR v 0.8
Otser: 10.
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IIpumep 2. KaTeTH npsMOyroJbpHOro TpeyrojbHHKa paBHH 15 m 20. Haiiaute BHICOTY,
NMPOBEIEHHYIO K THIIOTeHYy3e.

Pemenue. Ilycts man Tpeyronvank ABC ¢ npameiM yriaom C.

Torma S=0,54AC-CB=0,5AB-h, roe h — BEICOTA TPeyroJbHNKA, NPOBeJeHHAs K THIIOTEHY3eE.

Orcioma moayuaem: 15-20= AB-h.

IIo Teopeme IIncaropa

AB=AC? + BC? =152 + 20% = 3252 4 4252 = 532 + 42 = 25.

15-20

25

Hrak, 15-20 = 25-k, caeqosatenbHo, h = 12.

OTtBeT: 12.
3ameuanue. O6GpaTHTe BHUMaHME: HAHTH HEH3BECTHYIO CTOPOHY HMJIHM BBICOTY TPEYTOJbHHUKA
MOYKHO, BBIUMCJIMB €r0 ILJIONIaAb IO ABYM pasHHIM ¢opMyJam!

Ipumep 3. B tpeyroneauke KMT KM =15, MT =12, TK =9. Haligure BHICOTY Tpe-
YroJBHMKA, MPOBEJCHHYIO K eTo (OJIblleil CTOPOHeE.
Pemenne. Ilockoabry 122 + 92 =152, TpeyroibHHK KMT siBifieTca HpAMOYTrOJbHEIM, a

ero runoTeHysa — HauOoubinas cropoHa KM — paBHa 15. Hcnosaeays ABe GopMyJIBl mMIOIanu

NpAMOYTOJbHOTO TPEYroJbHMKA, moaydaem: 0,5-15-h=0,5-12-9. Orcrona h = -li—: =7,2.

OtBer: 7,2.

Hau6onee BaXHBIMH JJA pellleHUs NPOU3BOJBHBIX (He MPSAMOYTOJBHHIX) TPEYTOJbHUKOB
ABJAIOTCA TPH TEOPEMBI:

1) TeopeMa KOCHHYCOB;

2) TeopeMa CHHYCOB;

3) teopema I'epoxna.

IlepeuncieHHBIM YTBEPXAEHUAM COOTBETCTBYIOT cieaylomue ¢GopMyJIkl.

C IIycrs B Tpeyronpauke CDE CE =d, DE=¢, CD=e. Toraa:
1) d% = c? + 2 —2cecosD;
sinC _sinD _sinE
c d e

d 2)

c+d+e

8) S=\p(p-c)(p-d)(p-e),rne p=—

D c E
IIpumep 4. B rtpeyronvanke ABC /B =135°, AB-= 3J2, AC=5. Hafiaure mromans

TPEYTOJIBHUKA.
Pemenne. Ilycts BC = x. Torza no TeopeMe KOCHHYCOB ITOJIy4YaeM:

AC? = AB? + x2 _2AB-x-cosB.

2
IToacTaBuB AaHHLEIE, OJYdHM: 52 = (3\/5) + x2 -2 3\/5 -x-cos135°,

T.e. 25=18+x2 +6x uan x° +6x-7=0,
Kopuu ypaBeenus — umcna -7 u 1. CneaoBarenbHo,
AnuHa cropoHsl BC paBEHa 1. B

IIpumenus dopmyay S = —l—AB - BC - sin B, Haitgem )
ABC =5 3v2 135

IUIOLIaAb TPEYTOJBHHKA: S = 1 .8J2-1. 1 =15.
ABC 2 \/E

D
ot
(@

OTteer: 1,5.
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IIpumep 5. B Tpeyronpnuxe ABC AB = \/—6, BC =2, /C=60°. Haiinute rpagycHyio
Mepy yriaa B.

Pemrenne. M3BeCTHBI JB€ CTOPOHBLI TPEYTOJbHHKA W YroJ, NPOTHBOJEKAIUN OJHON U3
nux. Tpebyercsa HallTH yroJ, IPOTHUBOJIEKAINI TpeTheil CTOpoHe.

ITo Teopeme cHHYCOB MOXKHO HAWTH yroJa A, OPOTUBOJIEMKAIIHNI BTOPOH U3 JAaHHBIX CTOPOH,
a 3aTeM, BeryuTad u3 180° cymmy yriioB A u C, mOJIyuYuM HCKOMBIH yroia B.

\/—6 = _2 , OTKyZa sinA = i[:i = L, 3Hauut, JA =45° wuam
sin60° sin A J6 2 J2
ZA =180°-45°=135°.

ITockoabKy B TpeyroJbHUKE M[POTHUB OGOJIBLINIE CTOPOHLI JIEMKHUT OOJBLIIHIL yroj, a
V6 >J4=2 , T.e. AB> BC, 1o £C > ZA . CneaoBaTelbHO, YroJ A He MOXKeT OBLITL TYIILIM, U
IIOTOMY OH paBeH 45°,

Torga £B =180° - (60° + 45°) = 75°.

Otger: 75°.

Hrax,

IIpumep 6. B Tpeyrosbauxke ABC AB = Jé, BC =2, <A =45°. Hatigure yroxa C.

Pemtenue. M3BeCTHBI [lB€ CTOPOHBI TPEYTOJLHHUKA M YroJ, IIPDOTHBOJIEKAIHA OJHON U3
uux. Tpebyercsa HAWUTH yroJ, IPOTHBOJEKAIINK BTOPO M3 JAHHBIX CTOPOH.

J6 2 B

sinC sin45°

Ilo TeopeMe CHUHYCOB IIoJIydaeM:

V6 143
2 J2 2°
ITosTromy ZC =60° nau £C =180°-60° =120°,
M3 pucyHKa BUAHO, YTO BO3MOMKHEI 06a BapHaHTA. AN
OtBer: 60° nau 120°, Cy C:

Orcroga sinC =

IIpumep 7. B tpeyronsauke CDE DE =11, EC =13, sinkE = % . Haiinure CD.

Pemrenme. MI3BecTHBI iBE€ CTOPOHEI TPEYTOJbLHHUKA M TPUTOHOMETpPUUECKasa (PYHKUHUA yrja
Mexxay HuMu. TpebyeTrcsa HAlTH TPETHIO CTOPOHY.
IToutn TUnMYHASA 3ajada Ha IPUMEHEHHEe TeopeMbl KOCHMHYCOB, TOJBKO HAJAO BBIYMCJIHUTH
cHauajga KocuHyc yriaa E. Mcmonb3yss OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJECTBO, IOJIyYaeM:
2 2
12 2 2 5
5 +cos“E =1, orkyaa cos“E = 3 Jna noxydeHHA 3HAYEeHUS KOCHHYCa BasKHO

3HaTh, KAKOB yroia E — ocTpeIil maM TyIo#, T.K. KOCMHYC TYIIOTO yrJa oTpulaTeJbHbIH. Ilo-
CKOJIBKY CHUHYC M OCTPOTO, X TYIOTO yIJjia MOJIOMKHUTENbHBbIN, OIPENeJIUTh II0 HEMY BHJ yIJja
HEBO3MOXKHO.

ITonbiTaeMcA IOCTPOUTH JAHHBIH TPEYTrOJbHUK.

ITocTpoum otpesoxk ED anumoit 11 ef., DOAyOKPYKHOCTH

c mentpoMm E paguycom 13 ex. u npamywo C;Cy Ha paccTosi-

unu 12 en. ot npamoii ED. G C:
QOueBHIHO, CYIIECTBYIOT ABa TDPEyTrOJbHHUKA, Y KOTODBIX
CHHYCHI yrJyia F paBHBI: TYIOYTrOJbHBIH U OCTPOYTOJbHEBIH.
5 (
ITosTomMy nosnydaem aBa 3HaueHUs cos E = iﬁ . X =

ITpumeHnsia TeopeMy KOCHHYCOB, IOJIy4YaeM:
CcD? =132 +112—2-13.11-% mau CD? =132 +112 +2-13-11.%.

CiaenosatenbHo, CD = 6\/5 uan CD = 20.
OTtsBer: 6\/—5- nau 20.
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B 3azauax 0 TpPeyroJbHMKAX YAaCTO PACCMATPUBAIOTCH BBLICOTBI, MEJUAHBI U GUCCEKTPUCHI.
B paBHOCTOpOHHEM TpeyroJbHUKE BCe TPM OTPE3Ka, TPOBEJEHHBLIE M3 OJHOM BEepUIMHBI, COB-
nazaoT. B paBHOOEZPEHHOM TPeyroJbHHKE BBICOTA, MeAuaHa ¥ OMCCEKTpHca, IPOBeAEHHBIE K
GCHOBAHUIO, COBIIAIAIOT. A

Bce Tpm MeamaHBI mepeceKaloTCsI B OJHOM TOUKe M AEJIATCH N K
ei0 B oTHomnreHuu 2 : 1, cuMTasA OT BepmnHbl. Hamnmpumep, eciau
orpesku AM, BK u CN — meauanbl TpeyroabHuka ABC, TO
AO:OM =BO:0OK=CO:0ON=2:1.

Bce Tpu 6GucceKTpHCHI TPEYrOJLHUKA TaKiKe IIEPECEKAIOTCA B OJ-
HOH TOUKe, W KasKkAada OMCCEKTpHUCA AEeJIUT IIPOTHUBOJIEKAIIYIO CTOPO-
HY Ha OTpe3KH, NPOIOPIMOHAJbHBLIE NPUJEKAINM cTopoHaM. Ha- B,
IIpUMep, ecau OoTpe3ok AA; — OuccekTpuca TpeyronbHuka ABC, To Gy

AB: AC=AB: AC.

B A, C

BaXHO TOMHUTB, UTO MEJHUAHBI U GUCCEKTPUCHI BCerja NePeCceKaioTCs BO BHYTPEHHEH Tou-
K€ TPeyroJbHUKa. BhICOTHI TPEeyroJbHHKA MOTYT II€peCceKaThCs U BO BHEUIHEH TOUKe.

IIpumep 8. IIpamble, comeparalliue BEICOThI TpeyroJdbHuka ABC nepecekarorca B Touke H,
CH=AB. Haiigure yroa ACB.
Pemienne. Bo3aMOXXHEI ABe CUTyaUHH:

1) TpeyronsauK ABC OCTPOYTOJBHBIH; 2) tpeyronbHEUK ABC TYHIOYTrOJbHBIH,
H
A
T
P
T,
H| c \M
C B

M

A lD B

PaccmoTpumM nmepByoo cuTyalmio.

IIpamoyrosbHble TpeyroabHuKku BAM u BCP umewnT obuiuii yron B, ciexosareabHo,
ZBAM = /BCP. B npaMoyroibHbix Tpeyroabunkax BAM n CHM CH = AB, /BAM = /MCH.
3uaunt, ABAM =ACHM (no rumorenyse u ocTpomy yriay). Orcioga monysaem CM = AM, a
B DaBHOOEJPEHHOM IIDSAMOYroJbHOM Tpeyroabauke CAM, ocTpeiii yroja pased 45°, T.e.
ZACB = 45°,

Paccmotpum BTOpYIO cHTyanuio.

IIpamoyroatHble TpeyrodbHUKM BAM u BHP umernoT obiuii yroan B, ciezoBaTesbHO,
ZBAM = /ZBHP. 3uauur, ABAM =ACHM (o rumnoTeHyse u ocTpoMy yriay). OTcioga moay-
vaem CM = BM, a B paBHOOGEJIDEHHOM NPAMOYTOJbHOM TpeyroiabHurke CBM ocCTphIil yrona
BCM pagen 45°.

CrnenoBaTenbHO, B Tpeyroasauke ABC ZACB = 135°.

Oreet: 45° uau 135°.
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Hpunmep 9. Ilnomans paBHOGeApeHHOr0 TpeyroabHuka ABC ¢ ocHoBanuem BC pasna 160,
6orxoBasa cropoHa paBHa 20. Bricotni BK u AH mepecexarorca B Touke O. Halinure mionians
TpeyroasHuka ABO.

2-160 4
Pemenue. S,pe =0,5BK - AC, 3Hauur, BK = 20 - 16.
—VAB? - BK? = 20% 162 = 12.
Bricotra AH paBHOOeAPEHHOTO TpeyrojabHuKa ABC ABaseTcs
ero GHCCeKTpUCOMH, ciaenoBaTeJabHo, AO — GHCCEKTPHCA TPEYroJIib-
Huka ABK . IToatomy (0] K
KO AK KO AK BK AK + AB
~——, a 3HayuUT, —+1=""+1mn = . al
OB AB OB AB OB AB B H C
16 _32 .
O aeMm — = .e. OB=10.
TCIOJA MOJydaeM 0B 20" T.€

T.x. AK — BricoTa TpeyroabHuka ABO,
Sapo =0,5BO-AK =0,5-10-12=60.

OrBet: 60.

3amewaHue., B pelreHNH HCIOJIb30BaH MNPOCTOMH, HO 3(dGhEeKTHBHLIH IIpPHEM: IIOCTPOEHUEe
NpOM3BOAHON mpomopuuu: npubaBisd K o0enmm yacTaM (BhIUMTAA U3 ob6eHx uacTeit) umeso 1,
MO>KHO TMOJIYYUTH HOBYIO HEOGXOAMMYIO IIPOMOPIIHIO.

TB AB
Hanpumep, no coiicTBy O6uccekrpuckl AT tpeyronpuuka ABC nmeem: — = — ., Ham us-

TC AC’

. TC
BeCTHHI CTOPOHBI AB m AC M HYXHO HaHTH OTHOILEHHE BC’ BrimosnuM npeobGpa3oBaHM:

TB AB TB+TC AB + AC BC AB+AC TC _ AC
+1= +1, , , —————— . Hckomoe oTHOIIe-
TC AC TC AC TC ~ AC ' BC AB+AC’

HHe IIOJIY4YEHO.

Jna BEIYMCIEHUA IUIOINAAM TPEYTOJbHMKA MOXKHO HCIOJb30BaTh HECKOJBKO Pa3IMYHBIX
¢dhopmyI.

O06o3HaunM JJIHHBI CTOPOH TpeyroabHuKa ABC, mpoTuBoJekamux yriaam A, B u C, 6yk-
BaMH @, b, ¢ COOTBETCTBEHHO, IIPOBEJE€HHbIE K 3THM CTOPOHAM BEBICOTHI — OyKBamMu

h,, hy, h. cooTBeTCTBeHHO, IOJyIIePHMETP TpeyrojbHMKa — OyKBOH p, a IJIoOmWaAb Tpe-

yroapHuKa — 6ykBoit S. Torma ocHoBHas ¢opmyJia IJIOIIAM TPEYTrOJLHHUKA BLITJIALHT CJIe-
IyoIiuM obpazoM:

S=%aha=%bhb=%chc. A
W3 aToit dopmysnl caengyer:
ecnu ToukKa K Jexur Ha cropoHe BC TpeyroibHMKAa
ABC, To SABK . SACK =BK :KC.
B uvactHOCcTH, ecii AK — MeamaHa, TO
SABK . SACK =1 N B K C

3HAYHUrT, SABK = SACK =%SABC'

Ecau AK — 6uccektpuca TpeyroasHnka ABC, to

BK : KC = AB: AC,
3HAQ4YUT,
SABK:SACK =AB: AC.
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IIpumep 10. B tpeyronsunke ABC AB =13, BC =21, AC =20. Haiigute niomans Tpe-
yroJbHUKa, obpazoBanHoro cropouoii AC, Meguauoii BM
u ouccexTpucod CK maHHOTO TPEYroJbHHUKA. A
Pemenue. Ilycty meguana BM wu 6uccexktpuca CK Tpe-
yronpHuKka ABC mepecekatorca B Touxke O, Torma CO -
6uccekTpuca TpeyroabEuKa BCM , u o CBOMCTBY GuUCCEK- K M
TPHUC TPEYTOJLHUKA

BO:0OM =BC:CM =21:10.
[Io dopmyne I'epona: Sypc =V27-14-6-7 =126 (27 - B C

MOy NepUMETpP TPEYTrONbHHKA).
BM - menunana tpeyronsHuka ABC, cienoBatenbHo, Sgopy = 0,58 450 = 63.

Tak Kak _Bgzﬁ, TO _‘SC&ZE.
OM 10 Scom 10
1
Orclofa mosyuaem: m +1= gl +1, caemoBaTesbHO, m = ﬂ » U Scopr = ——0— BCM -
Scom 0 Scom 10 31
630 10

HUrak, S, =—=20—.

COM — 31 31
OTtBert: 201—Q.

31

3ameuanue. B pacCMOTpeHHBIX IpHUMepax PeENIeHUH 3ajad IPUBEAEHBl AOCTATOYHO MOJ-
pobHble 00BACHEHUA IITATOB PellleHUs (CCHIIKKM HA YCJIOBHUA 3ajaduul, OIpeesieHHsA U TeopeMbl
IIKOJBHOrO Kypca IUIAaHUMETPHH). ITO CAENaHO ¢ Ielblo ofeclieueHUs NMOHMMAHUA XO04a pe-
IIeHUdA, paccykiaeHuil. B sx3aMeHanuoHHoOil paboTe Takue moapobHble OGHACHEHUA TIPUBO-
AUTH Heo0s3aTeIbHO, HO LPOBEPAIOIIUH MOJMKEH MOHMMATh, OTKYJA BBITEKAIOT CAeJaHHBIe
BBIBOJbI. JTO TpeGoOBaHHME OTPAKEHO B KPUTEPHUAX OLECHKU BLINOJHEHUS 3aTaHUA.

IIpumep 11. B npamoyronsHOM TpeyroasHuKe ABC ¢ npAMBIM yriaoMm C M3BeCTHBHI KaTeThl:
AC = 6 , BC = 8. Haiigutre meauany CK 3Toro TpeyrojibHHUKA.

A
Pemenue. CK = %AB :% AC? + BC? = %\/36 +64 =5,
Orser: 5. K
C B
Baansl Kputepun oueHKH BBIMOJHEHU 33 aHUSI
2 ITosnyueH BepHBIA 000CHOBAHHBINA OTBET

IIpu BepHBIX pacCy:KIeHUAX AONYINEHA BLIUMCIUTEIbHAA OIMHOKA, BOSMOMKHO
OpUBENIAsA K HEBEPHOMY OTBETY

1
0 Jdpyrue cayuan, He COOTBETCTBYIOLINE YKAZAHHBIM KPUTEPHUAM
2 Maxcumanvuwlii 6ann

IIpumep 12. Ilnomaaer tpeyroasHuka ABC pasHa 40. Buccexktpuca AK mnepecexaer Me-
auany BM B touke O, mpu atom: BK : CK = 3 : 2. Haligure miaoiajib 4eTbIPEXYTrOJIbHUKA
OKCM.

Pemenne. Ilycte AM = MC = x. Ilo cBoiicTBy GUCCEKTPUCHI A
AB BK 3
—— =" =2, orkyaa AB = 3x.
Ac _ kc 2’ 0T M

B TpeyronbHuke ABM AO — 6ucceKTpuca, CJIeZ0BaTelb-

BO AB

HO,—— =—-=3.

OM AM C ‘B
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CK 2

IIyers S =S, rormga S =——-8==8.
ABC ’ ACK CB 5
MO MO AM 5
Samo = = : S =
MB MB AC 8
2 S 11
Hrak, S =S -8 ==8S-—=—8=11.
OKCM ACK AMO 5 8 40
Otser: 11.
Banaanl Kpurepun oneHKH BBIIOJHEHHA 3aJaHUA
4 Xon penieHus BepPHHH, BCe €r0 MIATH BEHIIOJIHEHB! IPABUJIBHO, IIOJYYEH BEp-
HBIH OTBET
3 Xop pemieHNsA BeDHBIHM, YepPTe)XX COOTBETCTBYET YCJIOBHIO 3aJlaYM, HO IIPOIYIIE-
HBI CYNIeCTBeHHbIe O0BSICHEHUA MM JOIyIlleHa BEIYHMCINUTEIbHAS OIIHOKA
0 Jpyrue cayuau, He COOTBETCTBYIOI[AE YKA3AHHBIM KPUTEPUAM
4 Makxcumanvrwiii 6aan

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

3aJaHusd IJI CAMOCTOATENbHONH patoTsl

B tpeyronsunke KMH yron M upsimoii, cunyc yria H pasen 0,25. Hailigure KocuHyc
yria K.

B tpeyroasuunke BCD /D =90° BC =26, cosC = % . Hainure CD,

B tpeyroasuuxe OPT 20 =90°, PT =15, cosP =0,8. Haiigure OT.

B tpeyronvauke ABC /A =30°, /ZB=60° AB= 143 . Haiizure BBICOTY, IIPOBEHEH-
HYI0 U3 BePIIMHBI HAUOOJBIIEr0 yIJjla TPEYTOJbHHUKA.

B Tpeyronsauke CDE CD =1, DE = 2«/6, EC =5. Hanigure BBICOTY TpPeyroJIbHHKA,
IIPOBeeHHYIO K ero 60JIbIIIeH CTOpOHE.

Breicotet1 AH n BK paBHoGeapeHHoro tpeyroasHuka ABC ¢ ocuoBanuem BC nepecekaior-
ca B Touke O, AH = BC = 8V5 . Haiignre niaomanes Tpeyroasauka ABQO.

Bricotel AH u BK paBHOGempenHoro tpeyroabHuka ABC c¢ ocHoBanuem BC mepecekaior-
ca B Touke O, AK =12, KC = 8. Haitnure AO.

Buccexktpuca AM u meguana BK npamoyronsHoro tpeyroisEuka ABC (£B = 90°) nepe-
cekatorca B Touke O, AB = 8, BC = 6. Haiaure ornoutenue BO ; OK.

B ocrpoyronsaoM Tpeyronsuuxe ABC /A =60°, AB=8, BC =7 . Haiinure nmepumMerp
TPeyroJbHUKA.
B Tpeyroasauke ABC /C =90°, orpesok AT — OHCCEKTpPHUCA TPEYroJbHUKA,

/BAT : ZATB=1:5, AB =122 . Haiigure AC.
B Tpeyroansumke ABC AB =17, BC =15, AC =8, orpesok AQ — OucceKTpmuca Tpe-

yroasauka. Haiigure niaomans TpeyroasEnka ABO.
B Tpeyronsumke CDE /D =60°, CD=6, CE = Zﬁ . Hajizure miomaze TPeyroJbHHKA
CDE.
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Pemervie 60/IBIIOIO KOJIUYECTBA 348484 OCHOBAHO HA MOJOGMHM TPEeyroabHMKOB. CHTyamuu, B
KOTODBIX BCTPedYalOTCA IOJ0OHBIE TPEYroJLHWKH, BecbMa pasdHooOpasuel. Hanpumep, mmeercs
OTPE30K, COEUHAIOIUN BHYTDEHHWE TOYKH ABYX CTOPOH TPEYrOJbHHKA TaK, YTO OTCEKaeTCs
TPeyroJlbHHUK, ABa yIjla KOTOPOIO DaBHHEI JBYM YIJIaM MCXOJAHOroO TpeyrojbHuka (puc. 1 — 4).
Ilo mepOMy HIpHU3HAKY MOZOOUA STH TPEYTOJBHUKH MOAOGHEL.

S
>
S 2
o
S
2
>
a

AAMN ~AABC AMBN ~AABC

Puc. 1 Puc. 2

?
<

2

N
S

<

N

Q =

ANBM ~AABC AANM ~AABC

Puc. 3 Puc. 4

OauH U3 KOHIIOB TAKOro OTpe3Ka MOXKeT COBIAMATh C BepIIHHON TpeyroasHuka ABC
(puc. 5 — 6).

<
N
S
o
<
N
S}

ACBM ~nAABC AACM ~AABC

Puc. 5 Puc. 6
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IIpumep 13. Ha cropome BC rtpeyroasbHuka ABC ormedeHa Touyka K. MaBecTHO, 4TO
/B+/C=/AKB, AK =5, BK =16, KC = 2. Haiiqutre AB.
Pemenue. Yron AKB siBisieTcsa BHEIIHUM YyIJioM TpeyroabHuka AKC, nosromy

ZAKB = /KAC + £C..

Ho, o yciaoBuio 3agauu, /B + ZC = LAKB, A
sgauut, LKAC = /B.

B rtpeyroasuukax ABC n KAC yroa C obuiuii,
/KAC = /B, cienpoBaTeabHO, OHU ITOJ00OHBI.
AB BC AC

Orcroogma monydyaem: —— = — = ——,
AK AC KC

B 16+2 AC B C
M3 mpomopuul —— = —— TOAYyYaeM =—, K
AC KC AC 2
Buauur, AC? =36, AC=6.
W3 oponopuuu A—B———C moJydaeM Q—E
borop AK AC y 5 6
CaepoBatenbHo, AB =15,
OrBer: 15.

IIpumep 14. B octpoyronsHoM tpeyronbHuke ABC ZA =60° BC =10, orpesku BM nun
CK - soicorni. Haiigute KM.
Pemenune. IlpaMoyroasHele TpeyrolbHUKU ABM u

ACK nogpo6upl (o JAByM yrJjaM), CcJeJoBaTesbHO, A4
AM AK
AB AC’ M
B TpeyronmrHukax ABC um AMK yron A obuiui,
——:A—K—. CiaemoBaTenbHo, AABC ~AAMK (BTOpPOH K
AB AC
KM AM
NPU3HAK TIog06us), MOITOMy —— = —— = COS A .
BC AB B C

HUraxk, %{ = %, caegoBatenapuo, KM =5.

Orser: 5.

Ecau TpeyroipbHUK IpPAMOYrOJIBHBIN, & OTPE30OK, IIPOBEAEHHBIN M3 BepPIIUHBLI MPAMOTO yr-
Ja, fIBJISIeTCA ero BBICOTOH, TO IOJIy4aeTCsa TPU MOJOOHBIX TPEeyTroJbHUKA:

ANACH ~ACBH ~AABC .

A
Orclona nojsiydyaeMm: H
1. AH :CH =CH : BH , auauur, CH? = AH - BH .
2. AH: AC = AC : AB, snauur, AC? = AH - AB.
B C

3. BH : BC = BC : AB, suauur, BC? = BH - AB.

4. PazgesnB mO4JIEHHO PAaBEHCTBO AC? = AH - AB na PaBeHCTBO BC? = BH - AB , TIoJIy4a-
em: AC?:BC? = AH: BH .

BrmpoueM, nocTaTouHO NOMHHUTL JUML IepByio ¢opmyny. Hanpumep, 3HadA AJIUHBI OTpe3-
KoB AH u BH, nerko Beluncautb CH 2 , a 3aTeM 1o Teopeme Iludaropa HaliTu AC?.
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Ipumep 15. U3 Touxkn M karera AC npsaMoyroJibHOro tpeyroibHuka ABC npoBejeH mep-
nesgukynasap MH k runorenyse AB. Haliaute niomanb Tpeyronbauka AMH, ecain AB = 10,
AM = 5, MC = 3.

Pemenune. B npamMoyroisaoM Tpeyroanuuke ABC

C
BC =VAB? - AC? = |[10% - (5+3)” = 6. M
Sapc =0,5-AC-BC=0,5-8-6=24.
ANAMH ~AABC, ciaenoBaTelbHO,
2
_S_A_M:(éM_j -1 A — B
SABC AB 4

Orcioza mosay4aem:
1
SAMH = Z . 24 = 6 .
Oreer: 6.
B npuBesenHOM pelieHUH GBIIO MCIIOJB3OBAHO CBOMCTBO ILIOINAAEe# MOAOGHBIX ¢uryp: om-

HoweHue ux naowadell pasHo keadpamy koapguyuenma nodobus (Ias MHOTOYTONBHUKOB U
TPEeyroJIbHUKOB — KBaJPaTy OTHOIIEHUS CXOJCTBEHHBIX CTODOH).

PaccMoTpuM erte OOHY 3aZadyy Ha IIPHMeHeHHE dTOr0 CBOHMCTBA ILJIOIageH.
Hpumep 16. B Tpeyronbcumke ABC AB=5, BC=10, AC= 3J5. Halinure nnomans

TpEYyroJIbHUKAa, 06pasoBaHHOro BBICOTOM AH, MeauaHoit AM un 6uccektpucoirt BE pamHOro
TpPEeyroJIbHUKA.

Pemenne. ITycts 6uccexktpuca BE tpeyronsauxka ABC A
nepecekaetr BbicoTy AH B Touxke O, a Mexmany AM — B
Touke P. Bripasum xater AH IpPAMOYrOMBHEIX TPEYIOJb- E
HUKOB ABH u ACH 4epes uX I'HNOTEHY3LI U KATETHI: 5
AB%? - BH? = Ac? -cH?®.
Ilycts BH = x, Torga moJay4yuM: ,
y it y C oM H 'B

2
52 _x2 = (3J3) ~(10-x)2.
Kopenp nonyuyensHoro ypasHenus paseH 4, T.e. BH =4.

3uaunr, AH = \/52 — 42 =3.

B npamoyroabsuoMm Tpeyroapauxke AMH
HM =BM-BH =5-4=1.

AM =432 +1% = (10,

Sapy =0,5-3-1=1,5.

Torga

Tak xaxk AM — menuaua,
BM =10:2=5= AB. .
ITosromy B Tpeyroanauxke ABM 6Guccexrpuca BP ABIseTCA TaKKe BBICOTOM M MeAWAHOH.
CrenoBaTenbHO, B TpeyroiabHuke APO

ZAPO =90°, AP =0,5AM = 0,5y10.
I[IpamoyroabHble Tpeyronbunkn AHM n APO mnozo6GHbI, CJIeOBATEJLHO,

Sapo : Sapn = (AP : AH) :(0,5\/5:3)2 -5:18.

3 5 5
I/ITaK, SA_PO :E'E:E.

OtserT: i .
12
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ITpumep 17. Cropona AC TtpeyroasHuka ABC paBma 3+13. Ha cropone BC ormeueHa

Touka T Tak, uro LTAB = ZC. Haiigure njomaas Tpeyroabauka ABC , ecoiu CT =9, TB =4.

Pemrenue. B tpeyromvaukax ABC u TAB yroa B obmwuit, L/TAB = /C, caemgoBaTeJbHO,

OHH MONOOHHEI.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

AB A
Orcloga monyyaem:; — = —
AB TB
M3 9TO# mpONOPIIHNHU CJeaYeT: 9+4 _AB
" AB 4

Buaunt, AB2 =134, AB=2J13. & c
T

Tax xax AC2+ AB% = (3\/5)2 + (2\@)2 =13-13 = BC?,

TO TpeyroabHUK ABC siBisieTcss MpAMOYIOJBHEIM ¢ KaTteramMu AB u AC.

CienoBaTesnbHO, S pc = %AB -AC = % . 2413 -313 = 39.
OtseT: 39.
3afgaHusA AAA CAMOCTOATENBHOTO pelleHHsd
Otpesxku AH u CM — BBICOTHI OCTPOYTOJIbHOTO TpeyrojdsHuka ABC, AC = 27, BM = 8,

AM = BH = 4. Haiigute nepuMeTp deThipexyroabuuka AMHC.

B ocTpoyroasuoMm TpeyromnHuke ABC mposegennl BbIcOTHI AM u CH. Haitgute MH, ec-
an AC = 16, ZB =60°.

Yepes cepeauny O rumorenysbl AB mnpsmoyrojmHoro TpeyroabHuka ABC mnposegena
npsaMasi, NepuneHIuKyJIApHAs K TUMOTeHy3e U mepecekarinada xareT AC B Ttouxke M. Haii-
IuTe Mmaolnanb Tpeyroasuuka AMO, ecim AM =25 u MC="7.

B tpeyroavuuxe ABC AB = 6, BC = 5, CA = 7. Touka K jnexxur Ha ayue BC, npuuem
/BAK = /ACB. Haiinure nepumerp tpeyroasauka ACK.

MeHBIINI KaTeT OPAMOYrojbHOro TpeyroidbHuKa ABC paBeH 9, Bbicota BK meauT rumo-
TeHy3y AC B oTHoineHuH 3:4. Haiiagure miuoimanp tpeyroabHuxa ABC.

Orpesox CH — BbICOTa IPAMOYrOJLHOTO TpeyroabHHKa ABC. Iliomazu TpeyroJbHUKOB
ACH u BCH pasHbl 4 1 6 coorBeTrcTBenHOo. Haliaure fauHy runotTedyssl AB.

B tpeyroanuuke ABC npoBeneHa 6uccektpuca AQO. Ilpsamas, npoxojsiaa uepe3 TOUuky O
1 napajiienbHasa npsamoit AC, mepecekaeT cropony AB B Touxke M. Ilnomans Tpeyrosbn-
uuka ABC paBHa 6, AB = 4, AC = 6. Hatinure njaomans TpeyroibHuka AOM.

B tpeyroavuuke ABC AB = 36, BC = 27, sinA = 0,375\/5. Haitnure rpagycHymo mepy
yraa C.

Orpesxu AP, CH — BbIcOoThI Tpeyroabuunka ABC, /B = 135°, AC = 4\/5 . Hatiagure nnuny
otpesxa PH.

Bricora TpeyrosbHUKA paBHaA 2 U AEJIHUT yroJ TPeyroJbHUKa B OTHOIIEHUH 1 : 2, a nmpoTHBO-
JeXalllylo eMy CTOPOHY Ha 4YacTH, MeHbIIIasa M3 KoTophix paBHa 1. Halgure maomans
TPeyroJbLHUKA.

B tpeyroasauxe ABC BC = a, AC = b, menuansl AM u CP B3anMHO NepHeHIUKYIAPHEIL.
Haitaure nioimans Tpeyroabauka ABM.

B Tpeyroasnuke ABC meguana AM u 6uccextpuca BT B3aMMHO NepHeHAUKYJISAPHEL.
Hailigute MeHbIIYIO CTOPOHY TPEeyroJbHHKa, ecau AM = BT = 4.

B paBuoGegpernnom tpeyroanrauke ABC ¢ ocuosanuem AC mposeaeubl Ouccextpuca AT u
meauana AM. Haiigure miomans tTpeyroabauxka AMT, ecim ZC = 30°, AC = 2,

Menuana AM u 6uccexktpuca BT Tpeyronbauka ABC nepecekaiorcsa B Touke O. Haitgure
njomaasr TpeyroabHuka ABO, ecau AB = 6, BC = 4, ZABC = 60°.
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MBEHOroyroJIbHHKH

Tema «MHOTOYroJILHHMKM» B KOHTPOJBHBIX H3MEPHTEJIbHBIX MaTepHaJax IIpejcTaBJIeHa,
Npekae Bcero, 3ajadaMM O IapasjeiorpamMe (M ero 4acTHBIX BHAaX: poMmbe, IPAMOYIoJb-
HHKe M KBajpaTe), a TakKe 3ajadaMu o Tpamenuu. CBoilcTBA UETHIPEXYTOJIbHUKA 3aBUCAT OT
ero BHja.

I}p0H3BOJILHLIﬁ BBINMMYKJBIH 4YeTHIPEXYroJbHMK o6safgaeT HeDOJBIIMM KOJHYEeCTBOM
CBOHCTB:

1) Ero auaronanu nepecexkamnTcs, IPUIEM, BHYTPH YETHIPEXYTrOJbHHKA.

2) CymMa yrIJIOoB 4eTBIpEXYroJbHAKA paBHa 360°.

3) Ilnomaas TPOU3BOJIBHOIO YETHLIPEXYTOJBLHUKA MOYKHO BBIYHCJIMUTH 10 hopMyJIe

S =0,5 dydysina,

rge di; ¥ dy — JIUHBEL JHATOHAJIEH, O — YroJI MeXKAY IPAMBIMH, COAEDKAINMHA JHATOHAJIH
yeTuIpexyroabHuKa. (UMeeTcs BBHAY OAMH M3 YeTHIpeX YIJIOB, 00pa3OBaHHLIX IIepeceKalo-
IIUMHCS IPSAMBIMH, BeJIHMYNHA KOTOPOTO He G0JIbIe BEJIHUYHUH OCTAJBHBIX TPEX YIJIOB).

B yacTHOCTH, eciM AMATOHAJIM B3aMMHO NEPHEeHIHUKYJIAPHBI, TO GOpMyJa NPUHUMAET BUJ
S$=0,5dds.

Ecau gBe CTOPOHBI YETBHLIPDEXYTOJBLHHAKA CAEJIATHh HapajlieJlbHBIMH (OHM OyAyT Ha3bIBATHCS
OCHOBAHUSMH, a ABE APyrue — OGOKOBBIMH CTOPOHAMH), IMOJydYuM Tpanemuio. Hapany ¢ tpemsa
MepevnCcJeHHBIMA CBOMCTBAMHM YeThIPEXYIOJBHUKA OHA 06JafaeT TaKiKe CJIEYIOIUMMH CBOM-
CTBaMMH:

4) CyMMa yrIJoB, IPHJIEXKANUX K GOKOBOI CTOPOHE Tpamenuu, paBHa 180°.

5) BucceKTpHUCEI YIJOB, NpUIeXaux K G0KOBOM CTOPOHe TpamnenuHd, B3aMMHO II€pIeHAu-

KYJISPHBIL.

6) OTpesoK, COeIUHAIOIIHNIH CepeIVHBI OOKOBBIX CTOPOH (CpefHAA JWHUA TpaleluH), Ia-
paJljiesieH OCHOBAHUSM, a €ero [AJWHa paBHA NOJYyCyMMe AJIUH OCHOBAaHMH.

7) Eciin GoKoBBbIe CTOPOHEI PABHEI (Takas Tpamenusi HAa3hIBAeTCs PABHOOOKOM MJIM PAaBHO-
6expeHHOIt), TO YIabl, IPUIEXKAINE K OFHOMY OCHOBAHUIO, PABHEI, DABHEI M AUATOHAJIH
TpaIeluH.

8) Ilnomaap TpamelMH paBHA NPOHU3BEJECHHUIO €€ CpefHel JMHMUHM Ha BBICOTY, T.€. IOJY-
CYMMEI OCHOBAQHMI Ha BBICOTY.

EeTh emé aBa Ba)KHBIX CBOMCTBA Tpaleluu.

IIposeném B Tpamenuu ABCD guaronanu AC u BD.

Torpa:

9) Ilnomaau tpeyronbHukoB BAD u CAD pasHHI (y
HUX 00Iee OCHOBaHME M DaBHBLIE BEICOTHI). PaB-
HBbI TakKjKe M IIOaAM TpeyroabHukoB BAC u
BDC. o

Briuntas u3 miolmajeil TpeyroabEUKoB BAD m
CAD mnomanaps ux obmeit wacTu — Tpeyroasuuxka AOD,
nojgydaeM:

10) Spao = Scpo -

EcJu IPOTHBOIOJIOKHBIE CTOPDOHBI YEeTHIPDEXYTOJILHMKA IIONIADHO NapaUleJIbHBI, TO OH Ha-
3pIBaeTca mapasurenorpammom. IlapannenorpaMm o6sagaeT BceMu CBONWCTBAMM TPAIl€lIMH. Ho
UMeeT U CBOM ClleIlHPHUYecKHe CBOMCTBA:

11) InaroHanu TOYKOM IepecedeHUA AeIATCA IMOIIOJIaM.

12) IIpoTHBOIOJIOXKHEIE CTOPOHEI MOIAPHO PABHEI.

13) IIpoTuBoJiexkalue yriabl MOTAaPHO PAaBHEI.

14) CymMa yrioB, IpHUJEKAIUX K O4HOM cTopoHe paBHa 180°.

15) Muaronanu JejsT MapauieJIorpaMM Ha YeThIpe PAaBHBIX IO IJIOIIAAM TPEeyroJbHHKA.

Ecam ydecTh, 4TO CPefHAsA JMHHMA IapajejorpaMMma (OTPe3OK, COeIMHSIOIIMM CepeMHBI
[IPOTHBOIIOJOXKHEIX CTOPOH) paBHAa CTOPOHe, KOTODPOH MapajuiesbHa, TO ILIOMIaAb MapaJijeJio-
rpaMMa paBHA MPOM3BELEHHIO CTOPOHHI M MPOBEJEHHOM K Hell BBHICOTHI:

16) S=a-h, =b-H, .

17) KpoMe TOro, mioiafb MOYKHO BBHIYMCJIHTL, YMHOXKHE IIPOM3BEJEHHUE JBYX CTOPOH HA

CHHYC YIVIAa MEXIY HUMM:

A H D

S =absing.
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K nepeducjieHHBIM yTBEP)KIEHHAM cJeAyeT R00aBHUTH ellfe OJHO IIOJIe3HOE CBOMCTBO Ia-

paJiesorpaMma:
18) Cymma xBazpaToB AmaroHajeil nmapaJjjejiorpaMma paBHa CyMMe KBaJpaTOB BCeX €ro
CTOPOH.
T.e. B mapananenorpamme ABCD A D

AC? + BD? = 2(AB? + AD?).

9Tty GopMyay JIETKO MOJYyYUTh, IPUMEHHUB TeOpeMy KOCHHY-
coB K TpeyroaoHuKaMm ABC u BCD, a 3aTeM CJI0KHUB IOYJIEHHO
Mnoay4yeHHble PABEHCTBA.

Ecnu ofuMH u3 YIJIOB napajiiejorpaMma IIpAMOH, TO M oOcC-
TambHBle YIJIBl ToKe npsiMble. Takoil mapajienorpaMm Hasel- B
BaeTCA NMPAMOYTOJBHHKOM. 3HAYMUT, IPAMOYTOJLHUK obJsanaer
BCEMH CBoOIicTBaMM mapaJjuiesorpamma. Ho y Hero ecTh u co6cTBEeHHOE CBOHCTBO:

19) IuaroHaay NpAMOYTOJbLHUKA PaBHEI.

20) YopoiiaeTca M BBIYHCIEHME IJIOLIAAN: ILIOLIAAL NMPAMOYTrOJbHHMKA DaBHa NMpOM3Beje-

HHMIO JBYX €r0 CTODOH.

Ecnu nBe cMe)KHBIE CTOPOHBI MapaJljiejiorpaMMa paBHEI, TO PABHEI Bce ero cTopoHul. Takoi
rnapaJjiesorpaMM HasbIBaeTCs pomOoM. 3HauuT, poMb obJjiafaeT BceMH CBOMCTBaAMH HapaJie-
JorpaMMa, HO V HEro €CTh U CBOH ClieIH(HUYECKHe CBOMCTBA:

21) duaronanu pom6a ABJSIOTCA OHMCCEKTPHUCAMM €T0 YIJIOB.

22) ITunaronanau pomba B3aMMHO IEPHEHAUKYJISPHEL.

ITockonbKy poMO ABIAETCA YETHIPEXYTOJIbHHKOM, AMArOHAJIHM KOTODOTO B3aMMHO MEPIIEH-
JUKYJADPHbBI, €ro ILIOLIAAb MOYKHO HAWTH KaK IOJIOBHHY IPOM3BeJeHUs auaroHaseit. T.e. naas
pomba ABCD nony4aem dopmyay: S =0,5AC-BD.

IIpsMOyroJbHUK, ABIAKOLINICA poMOoM (poMO, ABAAIOIIUNACA NMPAMOYTOJALHHUKOM), HA3bl-
BaeTcs kKBagpatoMm. CienoBaTesbHO, KBaApaT obGJafaeT BCEMHM II€PEYHCICHHLIMH BbIIlle CBOI-

cTBaMM. A ILIOUIaAb KBAApATa paBHA KBAAPaTy CTOPOHBI: S = a?.
PaccmorpuM nmpumMephbl penieHM# 3ajgad.

IIpumep 18. Halizute nepumerp napaunenorpamma ABCD, ecim BC = 8, /B = 30°, a BsI-
coTa, IpOBeleHHAA U3 BepIOMHLI A, paBHa 7.

Pemieane. B npsamoyroanHoM TpeyronbHuke ABH A D
/B = 30°, AH = 7, suauutr, AB = 24H=14. CnenoBareb-
HO, IIePHUMETP napasiiaesxorpaMma ABCD paBeH
2(14 + 8) = 44.

OtBer: 44. A

Ipumep 19. Ilepumerp pomba paBeH 64, ozuu u3 ero yruaos 120°. HaiinuTe MeHbUIYIO
AUaroHaib pomoba.

Pemenue. Bce ctopounl pom6Ga paBHbI, moaToMy AB = 64 : 4 = 16.

Jduaronaau pomba JeJAT ero yriel IOIOJaM, IIO- B
aTtomy ZABO = 60°.
B IpAMOYTrOJBEHOM TPEYTOJIbHUKE AOB

/ZBAO = 90° - 60°= 30°, moaromy BO = 0,54B = 8,
BD = 2BO = 16.
Otger: 16 A O C
3amevanue. VICKOMEIE OTpPe30K MOXXHO HAHTH Kak
CTOPOHY PaBHOOEIPEHHOTO TpeyroabHuka ABD ¢ yriom

60°: Takoll TpeyroipHHK SABIAETCA PABHOCTOPOHHHM,
noatomy BD = AB = 16. D
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IIpumep 20. OcHoBaHuA Tpanenuu pasubl 8 u 10. Haiigure paccTosiHue MesKIy cepegurHa-
MH eé auarosajei.

Pentenue. Ilycts mana tpamenus ABCD ¢ OCHOBAHHAMH

BC u AD, a eé cpeguasa guausg KM nepecexkaeT gUaroHaju B ¢

AC u BD B toukax T u H. Ilockonsky KM || AD, 1o mo

Teopeme Pajeca, npsmaa KM mnepecexaer auaronaan AC u K Z 12| M
BD B ux cepeagmHax. 3HauuT, orpe3ku KT u MH — cpegune \/ \
auHUE TpeyroabHukoB ABC u DBC,

Iloaromy KT=MH=%BC=4. A b
CnepoBarenvHo, TH = KM - 2KT = 8+10 -2-4= IOT_S =1.

OrBert: 1.

3amevanue. PakTHYECKU MBI MOJAYYUIN GOPMYIY PACCTOAHHUA MEKIY CEpeINHAMH AHAro-

. a-b
HajJe#d Tpalemuu ¢ oCHOBaHUAMM @ 1 b: TH = I I .

B pemeHuM reoMeTpHYECKHMX 3aJad BAYKHYIO POJb HUIPAIOT yAAaduHble NONOJHUTEJIbHBIE IO-
crpoeHus. Hamnpumep, B Tpamemuy HEpeAKO IOJIE3HO ObIiBaeT IIPOBECTU INPAMYIO, IlapaJjeb-
HYIO AUaroHanm ujin 60KOBOMH CTOpOHE.

Ipumep 21. B tpanenuun ABCD AB=6, AD=5, CD=8, ZB+ ZC =90°. Haiigute
ILIOIIAAL TPAIlelnH.

Pemienne. Yepes TOuky A mpoBeAeM NPAMYIO, Iapaj- A D
JenbHyo npamoit CD, n 0003HaUUM TOUKY ee IepecedeHHs
¢ npamoit BC OyxBoit K. CTOPOHBI 4YeTHIPEXYTOJBHUKA
AKCD nomapHO mapajiieslbHbI, CleOBaTelbHO, OH — Ia-
pasutenorpaMm. [loaromy AK =CD =8 u KC=AD=5.

Hrak, Tpeyroanbuuk ABK npsMoyroibHBIM C KaTeTa- B I3 K C
mu, paBHeiMu 6 u 8. Ilosatomy BK = \/62 +82 =10.
6-8
Haiigem Boicory AH Tpeyronbuuxka: AH - BK = AB- AK , suaunt, AH = -ﬁ =4,8.

[lockonsky BC = BK + KC =10 +5 =15, 1o mnomaas Tpaneunu papHa 0,5- (15 +5)- 4,8 = 48.
OrBeTt: 48.

ITpumep 22. J[MaroHany Tpanenuy B3aKMHO [ePIEHAUKYJIADPHEI U paBHu 8 u 15. Haligure
CpeAHIOI JTUHUIO TpAIECINU.

Pemenue. Yepes sepmnny D tpanenuu ABCD npo- A D
BeJeM NpAMYyI0, napauienbHyio npamoir AC, m 060-
3HAYMM TOUYKY ee IepeceueHus ¢ npamoil BC 6GykBoit
M. Cropous! uerbipexyroabHuka ACMD nonapHO mna-
paJLIeNIbHBI, CJIEJOBATEJBHO, 9TO — IlapaJjjeaorpaMm.
Ilostomy CM = AD n AC=MD=8.

CnegoBarensHo, BM = BC + CM = BC + AD, a Tpe-

yroJbHUK BDM npsmMoyroJibHBII € KaTeTaMH, PaBHBI- B C M
mu 15 u 8. 3naunr, BM =152 +8% =17,
Cpengusas JHHUA Tpanenuu paBHa

0,5(BC + AD) = 0,5(BC+CM)= 0,5BM .
CraepoBateabHo, 0,5-17 =8,5.
OTtBer: 8,5.
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Hpumep 23. OcHoBanusa AB u CD Ttpanenun ABCD paBHEI cooTBeTcTBeHHO 5 B 10, AD = 3,
BC = 7. Buccexrpucs! yrioB A u D nepecekalorcd B Touke K, 6uccexkrpucel yriioB Bu C — B
Touke M. Haitgure KM.

Peurenne. Jlyu AK — Ouccexrpuca yrima A, cruemo- A
BaTeJbHO, Touka K paBHOyzaseHa oT ero cropod AB u
AD. AmnanoruyHo toyka K paBHOyJgajJeHa OT CTOPOH
DA n DC. 3uauut, Touka K paBHOyZaJjieHa OT OCHOBA-
Huii Tpanenun AB u CD. AHaJOrHYHO JOKA3LIBaeTCA, K
uyTo M TOUuKa M paBHOyJaJeHa OT OCHOBAHHWI Tpare-
muu. Orcloma ciaenyet, uto npsaMas KM napaJjiaeinnHa
NIPAMBIM, COZEPsKAINMM OCHOBAHHMS TpallemMH W pAaB- D C
HOYJZaJIeHAa OT HUX.

IIyers npsamMas KM mnepecexaer 6oxkoBble cTOpoHBI AD m BC B Toukax P m T coorBercT-
BeHHO, TorAa PT — cpefHAA JUHUA TPAIIELIUH, U IO3TOMY

PT =0,5(AB+CD)=1,5.

T.x. AK v DK — OHCCEKTpHUCHl YIJIOB, NpWJEXKAUINX K OGOKOBOH CTOpDOHE Tpaleluwu,
AK | DK . Torga KP — MeauaHa ONpAMOYrOJbHOrO TpeyronbHMKa AK D, nmpoBefeHHAsT K €ro
rumnorenyse, nostomy KP =0,54AD =1,5. Ananoruyno MT =0,5BC =3,5.

Cneposarensio, KM = PT — (KP + MT) =7,5- (1,5 + 3,5) =2,5.
OtBer: 2,5.

Kax orMmeuasioch Bblllle, B IapaJjieorpaMMe paBHBI ILIOLIAAN BCEX UEThIPEX TPEYToJILHU-
KOB, Ha KOTOpBIE€ OH AEJUTCA AUATOHAJIAMH.

B Tpanenuu coOTHOIIEHHE MeKAY ILTOMIALAMH TAKHUX Tpe- A D
YToJnbHUKOB cjoxkHee. TpeyronsHuku AOD u COB nofo0HbI, \V

O3TOMY o

Saop : Scop = AD? : BC? = A0? : 0% = DO? : BO?.
Tpeyroasauku BOA u DOA umeroT obuiyio BeicoTy AH,
IIO3TOMY

Spoa : Spoa = BO : DO .
AHAIOTUYHO NOKA3BIBAETCH, UTO
Sa0B : Scop = A0 : CO,
Sa0p : Scop = A0 : CO,
Spoc : Spoc = BO : DO.

IIpumep 24. [uaronamu AC u BD rpanenuu ABCD nepecekaiorcs B Touke O, OCHOBAHUE

AD rpanenuu pasHo 2, BC =3, nnomags Tpeyronsuuxa AOB pasna 6. Haitqurte miomazs
Tpanenun.
Pemenne. Tax Kak

SAOB:SAOD: OB:0D =BC:AD,

A D
MOJydaeM:
, 6-2

6‘SAOD=3:2’ SAOD:T:ZL’ (0
Ananoru4so,

SAOB:SCOBZAO:CO=AD:BC. B ¢
3Haywur,

6:SCOB=2:3, SCOB ZEZQ.

Scop =SaoB =6
Hrak, SABCD =6+4+6+9=25.
OtseT: 25.
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IIpumep 25. B Tpamenumu ABCD puaro"anu nepecekaiorcs B Touke O. Ilnomanu Tpe-
yroabHuKOB BOC u AOD paBHBI cooTBeTcTBeHHO 16 u 36. HaiinuTe miomanb Tpamemuu.
Pemenne. Ilycts Sppc =16, a Syop =36. Tpeyroapnuxku BOC u AOD nopo6ubi (mo
S
IBYM yrJjam), Torga B—O = —CQ = NZBOC g .
OD OA Ssop 3 B C
Tpeyroasaukun AOB u BOC wumeoT OOIIyI0 BBICOTY,
S AO 3
A0B -2~ == u Suop =§'SOBC -3.16-24.
Sogc OC 2 2 2
Tpeyronsaukun ABC u DBC paBHOBEJHUKM, TaK KakK y HHUX
paBHBie BBICOTHI W 001iee ocHoBanme BC, ciemoBaTesbHO, A D
PaBHOBEIUKMN U TpeyroabHUuKu AOB u DOC. Ilnomazb
Tpamenuu pasua 16 + 36 + 2-:24 = 100.
OrBert: 100.

3HA4YUT,

IIpumep 26. Iuaronanu AC u BD uerpipexyroabauka ABCD mnepecekaiorca B Touke O,
mIomangu TpeyroJabuauKoB AOB u AOD pasubl coorBeTrcTBeHHO 12 n 8, AO:0C =4:5. Haii-
IUTe ILJIOINAaAb YeThIPEXYTOJbHUKA.

Pemenne. TpeyroasHuku AOB u BOC umeioT o6uryio

Bricory BH, cienoBaTesbHO, A
SAOB:SBOC =A0:0C. D
Orcioga mosyuyaem:
- o)
12:SBOC =4:5, SBOC :-1%T5:15_
AHaJIOTHYHO
8.5 B C
Saop : Scop =40 : OC, Scop ==~ =10.
Hrak,
SABCD =8+12+15+10=45.
OtBer: 45.

HMuTepecHo, UTO ecjy B IPOHU3BOJHHOM BBINTYKJIOM Ye-
THLIPEXYTOJbHHKE IIPOBECTH AUATOHAJIM, TO IIPOWU3BEJeHUS
IJIOIaAEH TpPEeYyroMbHUKOB, IPHJIEMKAIUX K IIPOTHBOIO-
JIOXKHBIM CTOpPOHAM, OyAyT paBHBI, T.e. AJiA JIIOOOTO YeThI-
pexyroabHUKa ABCD BBITIOJTHAETCA PaBEHCTBO:

SaBo *Scpo = Sapo - Sco >
rae O — TouKa IepeceueHUs AuaroHaneit.

(IoxasxuTe 3TO CAMOCTOATENBHO, UCIIOJAb3yA IIPUBEJEH- B
HBIH 37eCh YEePTEXK.)

IIpumep 27. Iunaronanu uyeTuipexyroapeuka ABCD nepeceraiorca B Touke O. Ilnomann
TpeyroabEuKoB AOB, BOC u COD papBubl cooTBeTcTBeHHO 4, 6 1 9. Haiinure niomans ue-
THIPEXYTOJbHHKA.

Pemenne. ITockonsKy S40B ' Scop = Soc - Saop» HOTyYaeM

Saop = Saos Scop _4'9 _¢
Spoc 6
CnenoBarenbHo, Sypop =4+6+9+6=25.

Oteert: 25.
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Eme oaun MHTepecHBIH reoMeTpuuecKmii pakT moJyua-
eTcsl, eCJIH IIOCJIeOBATEJbHO COeNHHUTH OTPE3KaMM cepe-
OIUHEI CTOPOH HPOM3BOJIBHOTO YETHIPEXYTOJbHHKA. Ilo-
CTPOEHHBIN TaKMM 00pa3oM ueThIpexXyroJbHuK KMNP sB- K N
JfeTcA IapajljieJIoOTPaAaMMOM, T. K. €ro IIPpOTHBOIIOJIOXKHBIE
CTOPOHBI IIONAPHO HapajjieJbHBI guaronansm AC u BD C
(nouemy?). Ecin AC = BD (HanpuMep, YeTBIPEXYIOJbHHUK B M
ABCD - npaMOyroJbHUK HJIM paBHOOeJpeHHas TpaIle-

IMs), TO 4eThIpexXyroJbHuKk KMNP — pom6 (mouemy?). Ecaim AC L BD (HanpuMmep, YeTHI-
pexyroabHuK ABCD — poM06), To 4eTbIpeXyrodbHUK KMNP — npAMOyroJbHUK (moyemy?).

IIpumep 28. [JuaroHanu paBHOOeAPEeHHOH TpamellMyM B3aMMHO IEPNEeHIWKYJIAPHBI, a Cpel-
HAA JuHUA paBHa 8. HaliauTe niaomags Tpanemn.

3amevanue. Hambonee mnpocroe pelreHWe OCHOBAHO HA CBOMCTBAX YeTHIPEXYIOJNbHHUKA,

BEpIIMHAMH KOTOPOTO SABJIAKTCS CEPEeIUHBLI CTODOH MAaHHOH Tpamenuu (Kaxk OBLIO TIOKA3aHO
BBIIIE, 3TOT YETHIPEXYIOJBHUK — MapaluIesIorpaMm).
Pemenne. Tpanenua ABCD paBHoOegpeHHas, CJaeqoBa- A N D
TensHo, AC = BD. Taxk kKak CTOpOHBI mapaJijieaorpamMmma
KLMN napanjejbHbl AUArOHAJSAM TpAaleluy U PaBHBI MX
IOJOBMHAM, MapajlyieJIoTPaMM SABJIAETCA IIPAMOYTOJBHHU- K \ M
KOM ¥ poM6GoM, CJIeAOBATENLHO, 3TO — KBaJgparT.

Huaronans KM xBazpara sABIsieTCA CpPeAHEN JTHHUEH
JaHHOM Tpamemuy, CJIEJOBATE/LHO, IapajliejbHAa ee OCHO-
paHuaM. [ImaroHanu KBajapaTa paBHBElI M B3aUMHO IIepIleH- B
OUKYJIADPHBI, CJeAOBaTeJbHO, aAmaroHans LN paBra 8 u
NepHeHAUKYJAPHA OCHOBAHMAM Tpaleluu, T. €. ABIAETCA
ee BeIcoTO. MTakK,

SA_BCD 28‘8:64.
OtBeT: 64.

IIpumep 29. [IuaroHanu BEIOYKJIOTO YETHIPEXYroJbHUKaA paBHel 8 m 6. OTpesku, coemu-
HAIOLIHE CepeJHHBl IIPOTHBOMIOJIOMKHEIX CTOPOH, paBHBI ApPYyr Apyry. Haliaumte miaouiaas ue-
THIPEXYT'OJBHUKA.

Pemrenue. Ilycere guaronanum AC um BD deThIpeXyroJbHHKA
ABCD pasubel 8 u 6 coorBercTBenno, Touku K, M, N, P — ce-
peauHel ero ctopoH. Torga uersipexyroasHuk KMNP — na-
pajjeJorpaMM € PaBHBIMH JUATOHAJNAMM, TO €CThb — IIPAMO-
yronsHUK. CTODOHEI IPAMOYTOJBEHHKA PABHBI IOJOBUHAM JHAa-
ronasieit AC u BD (noyemy?), 3HaUuT, ero IJonags pasa 12.
CTopoHbl NPAMOYIONBbHHUKA ABJAIOTCA CPEAHHUMH JUHUAMHA
TpeyroabEukos ABC, BCD, ACD, ABD, cJiexoBaTeJibHO,

1 1 1
Skpm +SppN = ZSABC + ZSACD “a SaBcD -

1
AHaJOTMYHO MOMKHO JOKAa3aTh, YTO0 Spxp + Spyreny = —SapeD -

4

1
3uauurt, Sgynp = ESABCD .

Orcroma noayuaem: Sypep = 24.
Otget: 24.

30



Ipumep 30. Muaronanun AC u BD napawutenorpamma ABCD nepecexaioress B Touxke O, BD = 26,
AC = 40, BC = 21. Otpesox OE — nepnenauxynsap K cropoHe BC. Haiigure pasHoCcTb IJIO-
magei yersipexyroabEuKoB DCEO n ABEO.

Pemenne. B napannenorpaMme guaroHaJad TOUYKOil mepe-
ceuyeHHUs JesATCs nomonaMm, sHauut, CO =20 m BO=13. A D
Ilyere BE =x, Torma EC =21-x. B npsaMOYTOJBLHBIX

TpeyroasHukax OBE u OCE naiigem OEZ?. ITonyuum ypas- 0
nerme 132 — 2% = 202 - (21- x)2 , OTKyAa x =5.
HUrak, BE = 5, CE = 16. Torga B Tpeyronburke OBE

OE =+13%2 _52 =12,

3HauHT,
5-12 16-12
SoBE =T=3O’ Sock = 5
AAOB =pCOD, cnepoBarensHo, S,0p = Scop -

Ioaromy Spceo —SaBeo =(Scop + Soce) — (Saos + Sose) = Soce — Sose = 96 30 = 66.

Orser: 66.

3amevanue. Orpesox OFE M0oXXHO OBLIO HAHTH KaK BBLICOTY TpeyroabHuMKa BOC, BBIYMCJIHB
cHayaJa 1o ¢opmyJe 'epoHa miomaas 3Toro TPeyroabHUKA.

96.

IIpumep 31. Haitgnre nnomans pom6a, BeIcOTa KOToporo pasHa 4,8, a oTHolueHHWe AHAro-
HaJel pasBHO 3:4.

Pemenne. ITycts AC = 8x u BD = 6x. Torga AO = 4x, BO = 3x.
B tpeyronsauke ABO AB = (3x)2 + (4x)2 =5x. D

Supcp = 0,5AC - BD = AB-DH . ﬂ]\
Cnenposatensuo, 0,5-8x-6x =5x-4,8. 0
Orcloma moanyuaeM, 4To X =1, M, 3HAYUT, AWC
Sapcp =9-4,8=24.

OtserT: 24.

IIpumep 32. B BrInykJOM ueThipexyroibHHKe ABCD OTpe3KH, COeIUHAOINE CEpPeIHHBI
IIPOTHUBOIIOJIOKHEIX CTOPOH, IIepeceKaroTca mox yriaoM 60°, a nx AJHHB OoTHOCATCA Kak 1 : 3.
HaiinnTe MeHbIIYIO gUaroHasib deThipexyroabHuUKa ABCD, ecau ero GoJsbliad AHATOHAJB

paBHa J39.

Pemenue. Ilyers P, H, @ u R — cepeaunn! cropos AB, AD, DC u BC cOOTBETCTBEHHO.

PH | BD, tak kak PH cpeiHsas IMHHA TPEyroabHUKa BAD. AHaJOTMYHO ZOKaMeM, UTO
HQ | AC, RQ | BD n PR || AC, To ects PHQR — mapaJie- A H

aorpammMm. Ilycte AC Oosbliias Auaronasb, paBHada +39,

J39

Torga HQ@ = 5 u LZHOQ =120°. Ecan OH nipumeM 3a X, P

= < @
To OQ Gyzer paBen 3x. B rpeyronsuuke HOQ 1o Teopeme o 0 <
xocunycos HQ? = OH? +0Q% -2.0H -0Q - cos120° wunm ,/" T2
C

B
x% +9x% +3x% = % , OTKyJHa x? = % . IlpumenuM TeopemMy R

KOCHHYCOB K TpeyroJsHury PHO: PH? = x%2 + 922 - 3x%2 = 7x% = —?‘—E , BD=2PH = J21.
Orser: V21 .
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66.

3afgaHus QA CAMOCTOATENLHOM PabOTEI

Hatinure niaomans NPsAMOYroJbHHMKA, €CJIM ero mepuMmerp paBed 60, a oTHOIIeHUe
COCeJHUX CTOPOH paBHO 4:11.

B npamoyrojibHMKe MeHbIIasg CTOPOHA paBHa 6 ¥ BABoe MeHbIne auaroHanu. Haiigute
nepuMeTp NPAMOYIrOJbLHHUKA.

Haiigute 60abHIyI0 CTOPOHY ImapaJsijieJIorpaMMa, €CJIM ero nepuMeTp paseH 26 u ogHa
CcTOpPOHA Ha 5 6OJblIe APYroii.

IlepumMerp mapannenorpamma pasen 49, ogHa uU3 ero CTOPOH B 6 pas GoJble Jpyroi.
Hajiinure MeHBIIYIO CTOPOHY IapajiejorpaMma.

Ha npoponsxernuu croponsl AD napanienorpamma ABCD 3a Touky D ormeuena touka K
Tak, 4ro DC = DK. Haiigure Goasimmii yron mnapaijieaorpamma ABCD, ecnnu
«ZDKC = 48°.

Haitaute Benuuuny octporo yria C mapajuresorpamma ABCD, ecnan GuccekTpuca yria A
obpaayer co croponoii BC yroa, paBHbI# 38°.

CropoHbl napasiesnorpamma paBHul 6 u 8, a oguma us guaronaseil pasHa 10. Hajigure
AJIVHY Jpyroil JuaroHaju.

Huaronans AC napannenorpamma ABCD obpasyeT ¢ ero cTOpoHaMH yriabl, paBHbie 30°
u 45°. Haiizure GoabIIui yroJ napaJjjeaorpaMma.

Croponnl mapaJienorpamMma paBHBI 21 u 56. BricoTa, mpoBeleHHasds K MeHbIIEH CTOPO-
He, paBHa 48. HaiiguTe BBICOTY, ONMYINEHHYIO Ha GOJILIIYIO CTOPOHY.

B mnapannenorpamme ABCD AB=13, AC=12, AD=5. Haiigure njaomajae Iapajieio-
rpaMma.

N3 nmapannaenorpamma co cropoHamu 18 m 9 u ocTpeiM yraom 30° BhIpesaH KBaapaT CO
cropoHoit 4. Halimure naomags ocrasieiica yacTu GUrypsl.

OaHy U3 CTOPOH HapajiiesorpaMMma yMeHbmuau B 10 pas, a MIpoBeeHHYI0O K HEH BBICO-
Ty yMeHbIIUIM B 6 pas. Bo cKoIbKO pas yMeHbININJIACH IJIOWIAAL MapaJjierorpamMmma?
Cropona pomba paBHa 26, a ocrpeiii yroa paBen 60°. Bricota pom6a, omyineHHas u3
BEpPIIMHLI TYIOro yrja, JAeJUT CTOPOHY Ha JgBa oTpe3dka. HalauTe AJMHHLI 3THUX
OTPE3KOB.

Huaronaan pom6a paBHuI 14 u 48. Haiigure ero nepumerp.

ITepumerp pomba paBeH 86, a ogHa u3 guaroHasieil pasHa 28. Haiigute ajauHy BTOpOIil
IAUaroHaJyu pomoba.

Hunaronaas pomba, jge)xainas nporus yria B 60°, pasua 10. Haiigure nepumerp pom6a.
JuaroHanu NpAMOYToJbHMKA paBHE 28, yronm Mexxay Humu paBeH 60°. Haiigure
MEHBLIITYIO CTOPOHY IIPAMOYTIOJbLHHUKA.

RN

W3 npamoyronbHHKa co cropoHamMu 12 u 9 BrIpesaH pomO c
auaroHanasMu 10 u 6. Haligure nioinagb ocraBilleiica 4YacTu

GUrypsl.
\\N\

ITepumeTp pom0Oa paBeH 72, a oguH U3 yruoB paBeH 60°. Haligure mromaabs pom6ba.
Ilepumerp pom0a paBeH 24, a cuHyc OZHOrO M3 yrJjoB paseH 1/3. Haligure mmoimazns
pomoba.

Bricota pom6a paBHa 8, a ero cropona paBaa 16. Haiingure HanbGonbinuii yroa pomba.
IlepumeTp paBHOGenpeHHOM Tpanmenuu paBeH 60. Ee 60xoBas cTOpoHa paBHA MEHBIIEMY
OCHOBAHHUIO M B [IBa pasa MeHbIlle GOJILIIIEro OCHOBaHUWA. HalawuTe CpeIHION JIMHUIO
Tpanenuu.

ITepumeTp paBHOOGeApeHHOM Tpalleruu paBeH 34, ee OOKoBas cTopoHa paBHa 8. Haiigure
CPeAHIO JIHHUIO TPaIleluu,

IlepumeTp paBHOOEADEHHOHN TpamelMH paBeH 54, ee cpegHsasd JUHHsA paBHa 13. Hamngure
GOKOBYIO CTOPOHY Tpaleryu.

., 5 . ..
TaHreHC OCTPOTO yIJIa IPAMOYTOJLHOM Tpameluu paBeH ra Hajiigure eé Goabiree ocHoO-

BaHUe, €CJIM MeHbIllee OCHOBaHMe PaBHO BRICOTE M paBHO 16.
Haiignre niomans Tpanenun, ecjan eé ocHoBanus paBHbl 16 u 10, a BeicoTa pasHa 4.
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81.

82.

83.

84.
85.
86.
87.
88.
89.
90.

91.

OcHoBaHuA Tpamenuu pasHel 16 u 44, a GokoBele cTopoHbl — 17 u 25. Haiigure mio-
Iaabk TPaleIrun.

OcHoBaHusA paBHOOepeHHOH Tpamemuu paBHBI 12 u 20, a guaroHanu B3alMHO IlepIleH-
OUKYAapHbI. HaliauTe njomanes Tpanemux.,

OcHoBauusa TpamenuH pasHbI 16 u 20, a oaHa U3 AuaroHased paBHa 18. Hailaure miu-
Hy OoJblllero M3 OTPe3KOB, Ha KOTOpHIE AEJHUTCA 3Ta AHWAroHaJb TOYKOH IepecedeHUs
JuaroHanei.

OcHoBaHuA paBHOOeApPeHHOM Tpamenmuu paBHBl 9 um 19, GokoBas c'ropOHa paBHa 13.
HaiiguTe miaomagbs Tpamemyun.

Haiigutre yroa ABC pasHoOenpenHoit Tpamemuu ABCD, ecau guaroHanabs AC obpasyer ¢
ocHOBaHKHEM AD u 60K0OBOM cTopoHoit CD yranl, paBHble 30° u 80° coOTBETCTBEHHO.
BuccekTpuchu yriaoe A u B, npunexammux K 60KoBoit cropoue Tpameuuun ABCD, nepe-
cexkawTrcda B Touke M. Hatnutre AM, eciu AB=26, BM=24.

JluaroHanp Tpamemuul JEeJIUT ee CPEIHIO JUHUIO Ha oTpe3ku 9 u 14. Hailigure MeHbIee
OCHOBaHUE TpAaIEIHH.

OcHoBaHusA Tpanemuu paBHbl 16 u 24. Haiigure AJIUHBI OTPe3KOB, HA KOTOpLIE JEJUT
CPeIHIO JIUHUIO TPaleIluy ee JUAroHaJb.

B rtpanenuun ABCD c¢ ocHoBanusamu BC u AD puaronamun AC um BD mepecekaloTcs B
Touxke K, BK : KD=3 : 7. Haigure miromange TpeyroabHuxka AKD, ecJu mJIomags Tpe-
yroapHuKa BKC paBaa 18.

B tpanermuu ABCD c ocHoBanuaMu BC u AD nuaronanu AC u BD mnepeceKaioTcs B
Touke K, BK : KD=2 : 5. Hajlizure miomaaes tpeyroasHuka AKD, ecau mioujaas Tpe-
yronsHuka BKC paBHa 8.

BesnuMHLI YII0B BHIIYKJIOTO YeTHIPEXYTOJbHUKA OTHOCATCA Kak 1 : 4 : 3 : 2. Haiigure
6onbpmnit yrox yeTsipexyrojabHuKa. OTBeT gaiiTe B rpagycax.

BesimunHbl yII0B BHIIYKJIOrO YeTHIPEXYTOJIbHHUKA OTHOCATCA Kak 3 : 2 : 3 : 4. Hadiaure
MEeHBIITHH yroJ uerbipexyrojbHuka. OTBeT JaiTe B rpagycax.

Buccekrpuca yria A nmapasnyenorpamma ABCD nepecekaetr cropony BC B Touke K Tak,
yro BK : KC=4:3. Haiigure 60JbIlIyI0 CTOPOHY IapajlIeIorpaMMa, €CJIH €ero mepu-
MeTp paBeH 132.

Buccextpuch yraos B u C mapannenorpamma ABCD mepecexkawTcs B Touke K, Jesxa-

meil Ha cropoHe AD. Ilnomazas mapasiegorpaMma paBHA 36\/§ , ZC =120°. Hailigure
0OJILIIYIO CTOPOHY IlapajjesiorpaMma.
B napaanenorpamme ABCD AB =4, AD =8. BuccekTpuch! yrios A u B nepeceKarTcs

B Touke K, yrioB C u D — B Touxke M. Haiinure KM.

BuccekTpucs! yraoB A u D napannenorpamma ABCD nmepecekatoT croporny BC B Toukax
K u M coorBercrBeHHO, npuuyem BK = KM = MC, AK =8, DM = 6. Haitgure mepu-
MeTp IapaJiiejorpaMMa.

Buccexrpucs! yrior A u C napansenorpamma ABCD mnepecexaior ctopoHsl BC u AD B
Toukax K m P coorBeTcTBeHHO, npuueM BC : KC =5:2. I[Ilnomazbs mapanieirorpaMmma
ABCD pasua 75. Haiiaure miomaie dyeTeipexyroisauxka AKCP.

IInomaner pomba paBHa 600, a oTHolmeHHe AJMHH ZuaroHaseil paBHO 4 : 3. Haitaure BbI-
coty pomoba.

Haiigure BricoTy poM6a, eciiu ero MeHblllas JUAaroHaab paBHa 6, a cropoHa paBHa 5.

Ha ctopome AB mnapannenorpamma ABCD ormeuenst TOukn K m M Tak, uro
AK = KM = MB. Ilpasmbie CM u DK nepecekalorcsa B Touke O, IInomane napasnesno-
rpamMma pasHa 40. Haitigure niomaas tpeyroarauka COD.

Touka M — cepenmHa 60K0BO# cTopoHb! BC Tpamemuu ABCD. Ilnomaans TpeyrolbHHKA
AMD pasna 8. Hafifure miomaipr Tpamemuu.

CropoHa mapasnesnorpamMa pasHa 21, a gzuaroHanau pasHbl 34 u 20. Halizure miomans
napaJjesorpamMma.

Juaronanu tpamnenuu ABCD mnepecekatorca B Touke O, ocHoBaHua BC u AD paBHEI 3 H
4, a nnomaxas paBHa 98. Haiaure nmnomass Tpeyrogsauka AOB.

OcnoBanusa BC u AD tpanenuu ABCD paBHbI 3 ¥ 6, IHATOHANH IIEPECEeKAIOTCA B TOYKe
O, cymma niomageit Tpeyroabaukos AOB u COD pasua 40. Hailigure BeICOTY Tparme-
IHUH.

IInomane uerbipexyroasauka ABCD pasna 135. Jluaronaiu Iepecekarorca B Touke O,
AO=6, OC=4 un BO:0D =2:7. Haiinure niomans Tpeyroabauka AOB.
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92.

93.

94.

95.
96.

97.
98.

99.

100.

101.

102.
103.
104.

105.

106.

107.

108.

109.

110,

111.

IInomans uerwipexyronasuuka ABCD pasua 52. JluaroHanu mnepecexkalorcs B Toure O,
AO:0C=4:9, BO:0OD =3:5. Haiiagure nnomass Tpeyroasauxa AOD,

JuaroHanaun ueTrbipexyroabHuka ABCD mnepecekarwtca B Touke O. Hadiaure mmomaib
yeTeIpexXyroabHuKa ABCD, ecau miomagu TpeyroabHUKOB ABC, BCD u AOD paBHBI
cooTBercTBeHHO 34, 80 n 168.

JluaroHajgu paBHOOeIpPEHHOH TpamenmuM IepHeHJHKYJIAPHbI, a OTPEe30K, COeIHHAIOIINET
cepeHMHY MEHBIIEr0 OCHOBAHHMS M cepeAHHY OOKOBOH CTOpOHBI paBeH 7. Haitmute mio-
IAAL TPAIleIUH.

JluaroHaau paBHOOeIDEHHOM Tpallelidy IIepHeHAWKYJIAPHEI, OJHO M3 OCHOBAHHMH pAaBHO
17, a nnomans paBHa 81. HailmuTe BTOpoe oCHOBaHMe TpallellUH.

Juarosanu paBHOOEADEHHOM TpalenuM IIepHeHAUKYJIAPHBI X TOYKOH IepeceueHUsA Je-
aaTca B orHoureHnu 3:4. Ilmomanes 4eTHIPEeXyrolbHUKA C BEPIIMHAMH B CepeguHaXxX CTO-
poH Tpanenuu paBHa 196. HaiiguTe 60KOBYIO CTOPOHY TpAIIEIUH.

BoxoBble CTOPOHBI Tpamenuy paBHEI 12 u 16, a cogepskalive UX NMpsAMBIE B3AHMHO IIep-
NMeHAUKYJISIPHEI, ILIOIIAAb Tpamenuu paBHa 144. Hafiaure cpelHIO0 JHHHUIO TPaleluH.
B Ttpanenuu ABCD (BC | AD) ocuoBarus paBHBI 13 M 26, ogHa H3 GOKOBEIX CTODOH
paBHa 5, a ZC - ZA = 90°. Haiiaure naoimaab Tpamemum.

HafiguTe BBICOTY TpallellUH, €CJIU e€e OUArOHAJH B3aMMHO NEPIHEHINKYJAPHEI ¥ PaBHEI
15 un 20.

JMuaronanu Tpamenuy B3aMMHO NepIEeHAWKYJISADHLI, a cpeaHsas JuHuA paBHa 13. OpgHa
U3 guaroHajyieil papaa 10. Haiigure Apyryio JuaroHalib.

Junaronanp paBHOOEApPeHHOH Tpameluy NepneHAUKyJaspHa O0K0BOil cropoHe. Bbicora,
NpoBeJeHHAasA M3 BEpPIIMHEl TYIOro yrJja, JeJHT OCHOBaHHMEe HA OTpe3KH AnuHoii 20 u 5.
Haigure noomass Tpanemuu.

HMuaroumanu Tpanenuu ABCD c¢ ocuopaunusamm BC u AD nepeceraiorca B Touke O 1 paB-
uel 8 u 5. Haligure cpegHioo JUHMIO Tpanennu, ecau ZBOC = 60°.

B paBuoGoxoii Tpanmenuun ABCD Touka O — cepeauHa MeHbInero ocHoBanus BC, AO —
6uccextpuca yriaa A. Haitaure BC, ecan OA = 20, a BbIcOTa Tpamenuy paBHa 12,
OcHOBaHNA Tpamenuu paBHBI 4 H 6, a ee muomaab pasHa 100. Haiigure maunGonsnryio
u3 mIomaaeii TpeyroJbHHKOB, HA KOTOPBIE Je/IAT TPalelHuio ee JUATOHAJIH.

B Tpamemum ¢ ocHoBammaAMH 8 m 2 mpoBemeHbl AuaroHanu. Hailigurte nmiaomanb Tpe-
YroJIbHHKa, CTOPOHAMH KOTOPOI'0 ABJAIOTCA OTPEe3KH AuaroHaseil u 6osbiiee ocHOBaHUE
Tpamneiyl, ecJH BbBICOTA TpalelH paBHA 7.

Iuaronanu tTpanenuun MNPQ (MQ | NP) nepecekatorcsa B Touke O Tak, uto MO : OP =
= 3 : 2. Haiigure muiomans TpeyroasHuka NPQ, eciy IMIOIIALL TPalenuyu paBHa 8.
TIpsamas, mapainesbHasa ocHoBaHMaAM Tpanenuu ABCD, nepecekaer GOKOBBIE CTOPOHBI
AB u CD B Toukax E u F coorsercTBeHHO0. 3BecTHO, uTo AD = 33, DC = 11. ILtomans
rpanenuu AEFD orHocuTcsa K miomagu tpanenuu EFCB wkak 27 : 5. Haiiaure nmunHy
otrpeska EF.

TIpsimas, napannenpHas ocHoBaHuAM rtpanenun ABCD, mepecexkaeT G0KOBBIE CTOPOHBI
AB u CD B touxkax E u F coorBercrBenHo. U3BecTHO, uTo AD = 24, BC = 8. Ilnomans
rpanenun AEFD otHocuTes K miomanu tpanenuun EFCB kak 21 : 11. Hafigure anuny
otpeska EF.

TIpsamas, nmapasienbHas ocHoBaHuAM Tpamnenuu ABCD, nepecekaer 60KOBbIe CTODPOHBI
AB u CD B Toukax E u F coorBercrBeHHno. M3sectHo, urto AD = 66, BC = 22, IInomans
rpaneuun EFCB oTHOCHTCA K miomianu tpanenuu AEFD kax 5 : 27. Haiiaure anuny
otrpeaka EF.

IInomane mpaBuabHOro mectuyroabauka ABCDEF pasHa 16. Haiigure nimomaps Tpe-
yroasuuka ACE,

Bricotra NA pomba MNPQ, npoBefieHHas1 K CTOpoHe M@, nmepecekaer guaroHans MP B
touke E. U3BecTHO, uTo NA = 24, MA : AQ = 3 : 2. Haiigure ME.
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OxrpyxBHOCTH

Bo MHormx sajauax BCTPEUYAETCA OKPY’KHOCTH, Kacaiollascsa CTOPOH yria. HanoMHuM, uro
B 3TOM cJllydae:

1) IeHTp OKPYXXHOCTH JIEXKHUT Ha OHCCeKTpHuce YyrJja
(O eb);

2) oOTpe3KH, COeJUHSIOLINE TOUKM KACAHHMA C IEHTPOM
OKPYIKHOCTH, ABJIAIOTCA €€ PAZUYCAMH U MepIeHIUKYJIADPHBI
K cToponaMm yriia (OA=0C=r, OA 1 BA, OC L BC);

3) paBHHI pAacCTOAHUA OT BEPUIMHBI yIJIa OO TOYEK Ka-
caauda ( BA = BC);

4) LABC+ ZAOC =180°.

HMMeeTcss B3aMMOCBA3bL MeXKAY OTPE3KaMHM KacaTejabHoit B
(BA) u cekyiueit (BP):

BA% = BP-BC.
HMake aTOT KpaTKUil NepeueHb CBOMCTB IIO3BOJIAET DEIIaTh P
60JIBINOEe KOJHMYECTBO Pa3HOOOpasHBIX 3ajad.

Bo mMHormx 3ajgadax pacCMaTPHUBAIOTCA OKPYXKHOCTH,
BIMCAHHBIE B MHOTOYTOJBHUKH. WX permeHne OCHOBAHO Ha
CIeAYIOIINX FeOMEeTPUYECKHX (aKTax.

Ecan okpysHOCTH BnHcCaHa B YeTHIPEXYTOJLHHK, TO Ye-
THIPEXYTOJbHUK HA3bIBAETCHA OMHCAHHBIM OKOJIO OKPYXKHO-
ctu. OH ob6JazaeT CJOeAYIOIIUMM BAXXHBIM CBOMCTBOM: CYMMEI
JAJINH NPOTUBOJIEMKAIINX CTOPOH PABHBEI.

AB+CD=(a+b)+(c+d)=(a+d)+(b+c)=AD+BC.

OT1croza, HaIpuMep, CJIEAYET, YTO:

1) mapaJjiesorpaMM, OIMCAHHBIM OKOJIO OKPYKHOCTH, ABJsAETCA pOoMOOM (mouemMy?);

2) cpegHsaA JUHUSA TPAIEIMM, OIHCAHHON OKOJIO OKPYXXHOCTH, PaBHA IMOJYCYMMe GOKOBBIX
CTOPOH.

Boaee Toro, B

3) B J1060M YeTHLIPEXYTOJbHHUKE, OIMCAHHOM OKOJO OKDPYYKHO-
CTHU, CYMMBbI IIDOTHBOIIOJIOMHEIX CTOPOH PABHBI;

4) ero mIowaAb paBHA MPOHU3BEJEHUIO IOJYyIEepHMETpPa Ha pa- A
LHUYyC BIIMCAHHOH OKPY’KHOCTH (CM. PMCYHOK).

ITockoAbKY ILIEHTP BHHCAHHOH OKPYKHOCTH JIEHKHUT Ha OHC- B C
CeKTpHUcaX YIJIOB YeTHIPEXYrOJbLHHUKA, TO:

5) LIEHTP OKPY>KHOCTH, BIMCAHHOM B poM0, ABIAETCH TOYKOM
rnepeceuyeHus ero gAuaroHaleit;

6) B Tpanentuu ABCD c ocuoBauusimu AD u BC LAOB= )
= ZCOD = 90° (mouemy?).

Cnenyer NOMHHMTH, 4YTO LEHTP OKPY’KHOCTH, BIIMCAHHOH B
Tpalelnyuio, He COBHOAJaeT C TOYKOHU IIepecedyeHUWs JuaroHasei Al D
Tpamneluy.

M eme ogHO Ba)kHOe cBOICTBO poMba M TpameLyH, OIMCAHHBIX OKOJIO OKPYKHOCTH:
7) ZAuaMeTp OKPYKHOCTH SBJAETCA BBICOTOM poMba (Tpamenuu).
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Eciu OKpyKHOCTb BIIMCAHA B TPEYrOJbHUK HJIHM YEeTHIPEXYIOJNBLHHUK, TO OHA KAacaeTcA CTO-
POH BCeX €ro YIJOB, IIO3TOMY HA OCHOBE IE€PEYMCIEHHBLIX BBIIIIE CBOHCTB OKPYXKHOCTH, BIIH-
CaHHOI B yroJi, IoJydyaeM:

8) I1LeHTDP OKPYXHOCTH fIBIAETCA TOUKOH IepeceueHUA OHCCEKTPHUC YIJIOB TPEYTroJbHUKA
(4eThIPEeXyTONbHIIKA);

9) paguychl, IPOBEIEeHHbIE B TOYKH KAacaHUA, NEPIHEHAUKYJIAPHBI K CTOpPOHaM (UeThIpex-
YroJbHUKA);

10) paBHBI PACCTOAHHUSA OT BEPIIMHBI YIja JO TOYEeK KaCaHHUA C €ero CTOPOHAMH.

IIpumep 33. OkpysKHOCTE ¢ meHTpoM O Kacaercsa cTopoH yria B B Tourkax A u C. Paguyc
OKpy:HocTu paBeH 7, BO =25 . Haiigure AC.
Pemrenne. T.x. OA | BA, To B Tpeyronbuuke ABO

AB =\BO? 042 - \J25% _ 7% _ 24,
Torza BC = BA =24

B tpeyronriuke ABC orpe3ok BH — GHcceKTpHCa
u BA = BC, cnemoBatensHo, BH | AC u AH =CH .

Haitnem BbICOTY AH 1NpPAMOYrOJBHOINO TPEYIOJb-
Hura ABO: AH -BO = BA-0OA.

3uaunt, AH = ﬂ =6,72.

25
Torma AC =2AH =13,44 .
Oteet: 13,44.

IIpumep 34. OxpysxHOCTD C IeHTPoM O KacaeTcs cTopoH yria B B Tourkax A u C. Paguyc
OKpyxHOCTH paBeH 6, BO = 2 A0 . Haiigure nyomaas TpeyroapHuka AOC.

Pemrenue. Ilpexme Bcero, oTMETUM, UTO Ha 4YepTeke K NAHHOUM 3ajade coBceM Heolsa3a-
TeJIbHO M300paXaTh OKPYKHOCTb, IOCKOJIBKY BAXHO INIPEACTABJIATH JUINL B3aUMHOE pACIIO-
JIOXKEeHHEe OTPE3KOB M TOYEK.,

B npamoyrosnbuoMm Tpeyroasaunxke ABO BO =240, A

ciaemoBaTeabHo, ZABO = 30°. Otcioga noaydaem:
ZABC = 2/ABO = 60° O
u
ZAOC =180° - 60° =120°
Saoc =%AO'CO-sinAOC = %'36-%5— =9V3.
B
Orser: 943 . ¢

IIpumep 35. OKpykHOCTB C HeHTPpoM O KacaeTca cTopoH yria B B toukax A u C. Jlyun
AO u BC nepecerkawoTca B touke M, OM =9, BM =18. Haii-

IUTe MJOLIaAL TpeyroneHUKa BOM. B
Pemrenue. Orpesok BO — OuccexkTpuca TpeyroabHuka ABM,
cJaenoBaTeIbHO,

BA: AO=BM:M0O=18:9=2:1.
Ilyere AO=x, Ttorma AB=2x, u B IpAMOYroJbHOM Tpe-

yrompuuxe ABM nonyuaem 182 = (x+ 9)2 + (2x)2 . C
Hanee nonyuaeM: 522 +18x-243=0.
IlonoxkuTeaApHBIH KOpeHb ypaBHeHHMs paBeH 5,4. Crnemosa- A |
reasso, AO = 5,4, BA =10,8. % M
Szou :%BA«OM - %-10,8-9 — 48,6.
OrseT: 48,6.
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IIpumep 36. OxpyxHOCTh, BIMCAHHAS B paBHOOGeApeHHBIH TpeyronsHuk ABC, KacaeTcs
ero 60koBbIX cTOpOH AB m AC B Toukax T m M COOTBETCTBEHHO. Hatigzure TM, ecau
AB=25, BC=14.

Pemenue. JlaHHAA OKPY’KHOCTH KacaeTcsi CTOPOH yria A B TOYKax A
T nu M, cnegoBatenbuo, AT = AM .

Toraa

BT = AB- AT = AC - AM = MC.
ITIycts oxpysHOCTH Kacaercsi cropoubl BC B Touke H. Toraa
BT = BH u CM = CH . CaegoBaTejbHoO,
BH=BT=CM=CH=14:2=17
u
AT =AM =25-T7=18.
T.x. paBHOGenpeHHBIe TpeyroabHUKH ATM u ABC mnonobusl B

TM AT
(mouemy?), umMmeeM: —— = ——
BC AB
CaegoBarensuo, TM = AT - BC = 182.514 =10,08.
OrBer: 10,08.
Hpumep 37. B tpeyronbHuk ABC BnucaHa OKPYKHOCTb ¢ IEHTPOM A

O. Jlyau BO u CO nepecekaior cropoHsl AC u AB B Toukax M u T co-
orBercTBeHHO. Halinurte MT, ecim AB = AC =10, BC =6.
Pemenune. Jlyu BM — 6uccekrtpuca yriaa B, 3Ha4ur,
AM :CM =AB:CB=5:3.
IIycte AM =5x, torna CM =3x. AM + CM = AC. CiremoBaTeib-

HO, X = g T M
Tpeyronsuukun ATM u ABC mogo6ubl (mouemy?), ciaegoBaTelbHO,

IM _AM e T =822 375,

BC AC 10-4 B C
OrBeT: 3,75.

IIpumep 38. B Tpeyroabuuxk ABC Bnucasa okpyKHoCTb ¢ itenTpoMm O. IIpamasa, mpoxons-
mjas yeped Touky O mapajuieiabHo npamoil BC, nmepecexkaer cropoHbl AC u AB B Toukax M u
T coorBercrBenno. Hatiaure MT, eciu AB = AC =10, BC =16.

Pemenue. Ilycts ayud AO nepecekaer cropony BC B Touke
H, torpa orpesaok AH — GuccekTpHca Tpeyroabuuka ABC. A
IIo ycnoBuiw AB = AC, cnegoBatensuo, BH = HC = 8.

JIyau BO — Guccekrpuca yriaa B, a 3gauur, u GuccekTpuca

TpeyroabHuKka ABH, nostomy AO:OH = AB: BH =5:4. T M
ITycte AO =5x, Torna OH =4x. 0]
CrnenoBatenpno, AH =9x . B
Tpeyronbauku ATO u ABH nomo6HbI (moyemy?), ciegosa- H

TO AO 5

TEeNbHO, —— = ——— = —,

BH AH 9
Orcloga moayuaem: TO = 8—951 = %0 .
3uauur, TM = @ = 8§ .

9 9
OTBer: 8§.
9
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Ity 3ajavy, KaK U MHOTHe reoMeTpHUUYECKHe 3aJavyld, MOKHO PEIIUTh HECKOJBKHUMH CIIOCO-
6amu. Hanmpumep, aias BeiyuciaeHuA oTpeska AQ MOKHO HCHOJIB30BaATh (GOPMYJH S = pr u
S =ah, rape S — naomans Tpeyroasuunka ABC, p — ero
MMOJIYyIEePHUMETD, 7' — pajlyC BNIUCAHHON OKPY}KHOCTH, B —
BBICOTA TPEYroJbHUKA, 4 — CTOPOHA, K KOTOPOH HIpoBe-
JeHa BBICOTa h.

A

3amenanue. BosBpamjasach K yepTeskaMm npumepos 36,
37 u 38, orMeTHMM, UTO HAa KaXAOM M3 HHMX Touka M
pacmoJiaraeTcsi MHaue, 4eM B Apyrux sagadax. OcobeHHO
BA’XKHO IIOMHHUTh, YTO B o0IeM ciayuae Touka ( M;) mepe- B

CeuyeHUsT CTOPOHBI C OGMCCEKTPHUCOM TPeyroJhLHHUKA U TOU-
ka (Mjy) KacaHUA CTOPOHBI C BIIMCAaHHOM OKPY’KHOCTBIO He coBnajaioT. X coBmajeHue BO3-
MOJKHO TOJLKO Ha OCHOBaHWH paBHOOEAPEHHOro TpeyroJbHUKAa (Touka H).
A

Eie oaHO MHTEpecHOe COOTHOIIEHHWE [Jf Paguyca OKDPYKHO-
CTH, BIIMCAHHOM B DaBHOOEAPEHHBLIN TPEYroJbHHK, JIETKO IIOJY-
YHUThL, MPUMEHAA moxobue.

PaccMoTpuM paBHOOGepeHHBINH TpeyroabHUK ABC ¢ OCHOBaHH-
eM BC. IleHTp OKDY2KHOCTH JIe}KHT Ha Ouccexrpuce AH, ABIAIO-
mieiicss TaKKe BBICOTOM M MeguWaHOH TpeyrojbHHKa. Ilpamo-
yrojbHBIe TpeyroasHUKU AOT u ABH mnopo6um (mmouemy?), cie- r
moBatesbHO, TO : BH = AT : AH . 0

BH - AT

W3 nponopiuu nojaydaem r =
AH

BH - AO H

AHanoruyHo mnoJsyuaerca Gopmyia r =

IIpumep 39. OxpyxkHOCTL ¢ HeHTpoM O, BOUCAHHAS B PaBHOGEAPEHHBIN TpeyroabHuUK ABC,
Kacaercss ero 60xKoBoii cTopoHbl AB B Touke T, OT =10, AT : BT =8:5. Hailiaure ocHoBa-
Hue BC TpeyroibHUKA.

Pemenne. Iloctpoum BeicOTY AH AaHHOTO TpeyroiabHuKa. Ilo- A
CKOJIBKY OHa ABJfAeTcA U Ouccektpucoit, O € AH, u touxa H saB-
JISIETCS TOUKOM KacaHUS OKPYYKHOCTH M ocHoBanusa BC.

Iycrs AT =8x, Ttorna BT =5x u BH = BT =5x.

B npsiMoyronbHOM TpeyroJgpHuKe ABH

AH =\ AB? - BH? - \/(13x)2 —(5x) =12x. T
W3 mogobusa TpeyronsHukoB ABH u AOT monxydaeM: O
o - AL 0T
B
T.€. H c
BE - 12x-10 _ 15.
8x
CnepoBarenbHo, BC =2BH =30.
Orser: 30.
Juuna runoreHyssl (¢) u noaynepumerp (p) HpsAMoO- A m
YroJBbHOTO TPeyroJdbHUKA CBA3AHHI C paguycoM (r) BIKCAH-
HOM B HEro OKPYYKHOCTH CJjeAylolueil npocToit ¢opmyJioi: m
r+c=p n
r \
C r n B
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IIpumep 40. PaccToarue OT BEPIIWHBI MPAMOrO yrJja TPEeyroJbHUKA A0 IIeHTPa BIHCAHHOMH

B TPEYTOJbHUK OKPYKHOCTH PABHO 242 , & IJIomaab TpeyrojabHuKa paBHa 30. Haligure aiu-
HY THIIOTEHY3HI.
Pemenne. IIocKOMBKY LEHTDP BIMCAHHOI B JAaHHBEIH Tpe-

YrOJbHUK OKPYKHOCTH JIEKUT HA OMCCEKTpHCE IMPAMOro yr- A
Ja, LACO =45°.
CrengoBaTesbHO,
TO=r=C0:J2=2J2:2=2. r
S 30 T A0
Torma p=—=—=15, ¢c=p-r=15-2=13.
r 2 "B
Otsert: 13. Y

IIpumep 41. OKpy’KHOCTb, BIUCAHHAA B NPAMOYTOJbHBIH TpeyroabHuk ABC (ZC = 90°),
Kacaerca KaTeta BC B Touke H. Buccekrpuca yria A nepecexkaer xarer BC B Touxke M.
Haitaure HM, eciu CH =4, BH =12.

Pemenne. IIycte Touka O — LEHTD OKPYKHOCTH, BIIH-
CaHHOH B JaHHBIN TpeyroabHuKk  ABC. Torga

O < AM, OH L BC. k
IIycTh OKpPY’KHOCTE KacaeTcd THIIOTEHY3Hl B TouKe K. "
Torna AT =AK =n, BK=BH =12, CT =CH =4. vy =EAV/S 12
ITo Teopeme Iludaropa mosyuaem: 4 r
(n+12)° - (n +4)% = 162 11
: c g 12 B

Orcioma n=8.
IIpamoyroabusle Tpeyroasaukun OMH u AOT nono6HEI (mmouemy?), ciaefoBaTebHO,
HM :0T =OH : AT.

OT -OH 4-4
AT 8

Orcropa moayuaem: HM = 2.

Orser: 2.

IIpumep 42. OKpYKHOCTh, BIIMCAHHASA B IPAMOYIOJbHBINA TPEYTrOJbHUK, A€JTUT I'HIOTEHY3Y
Ha oTtpe3ku 6 u 8, HaliauTe miomaas TpeyrojbHUKA.
Pemenne. Ilycty E, F, M — TOYKM KacaHHUA BIUCAHHOHM OKDY>KHOCTH

CTOpPOH TpeyroabHuKa. OTpesku AE u AM paBHBI, KaK KacaTeJbHbIe,
NpOBeJleHHbIe M3 OAHOH TOYKHM K OKDYXKHOCTH. AHAJIOTMYHO ITOKa’KeM,
yro BM = BF . Ilnomaas TpeyroapHuka ABC paBHa 8

S:%AC-BC:%(AE+r)(BF+r)=%(AM+r)(BM+r)=

=%(AM-BM+(AM+BM)r+r2), M

OTKYZAa
2S=AM-BM +r{(AM +BM +r)=AM -BM +r-p=AM-BM + S,
1O ecTb S = AM - BM = 48. C F B
OtBer: 48.

IIpumep 43. CropoHBI TpeyroasHukKa paBHEI 20, 20 u 24.
B TpeyronpHUK BHHCaHa OKPY’KHOCTh. BTOopas OKpPYXHOCThH B
KacaeTcd IEpBOil, OOHOH H3 MEHBIINX CTOPOH M OoJblIeil
CTOpPOHBI TpeyroipHuka. Halizute paguyc BTOpPOHl OKPYKHO- Q

CTH. .
Pemrenue. Ilycte P U @ TOUYKH KacaHUA OKPYYKHOCTEH cO 4 LO;
cTopoHoit AB, a M u N — co croponoit AC, a Oy, Oy — IEHTpPEI P ‘%

9THX OKPY’KHOCTeil. 3Hasi CTOPOHBI TPEYroJbHHMKA, HalaeMm /
pauyc BOMCAHHOM B TPEYI'OJLHHK OKPYXXHOCTH. A M N C
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BricoTa TpeyronbHuKa paBHa BN = V202 -122 =16 , TOTJa
r—§— 0,5-16-24
P 32

=6.

x AO
Mycers O,M = x . U3 nopobus tpeyronbuukos AO,M u AON moayuum — = ——2
yers Oy A peyr 2 1 Y 6 T A0, +x+6

Haiinem AQO,. LleHTp BIHMCaHHOM B yroJl OKPYSKHOCTH JIEXKHT Ha ero 6uccexrpuce, AO, — Ouc-

cekTpuca yriaa A, cos A =ﬂ=§, TOorAa sinéz ﬂs—é :——1— u AO, -_* __ x5 . Te-
AB 5 2 2 J5 sin 2

nepb MOXXHO HalTH MCKOMBIH paguyc: OyM = 3(3 -5 ) .

OtsBer: 3(3 — \/3) .

IIpumep 44. Ha ocHoBanmm AC paBHOOGegpeHHOTO TpeyroJbHHKa ABC B3sita Touka P. B
TpeyroabHUKH ABP u PBC snucaunl okpysxkHOcTH. HalinuTe paccTosHHe MeXXAy TOYKAMHU
KacaHMs JTHX OKPY:KHocTell orpeska BP, eciau touka P penur ocHoBanme AC Ha OTpe3KH
AP =2 u PC = 8.

Pemenne. Ilycte G, M u F — TOUKM KacaHUd B
OKpY*KHOCTBIO ¢cTOpOH AB, AP u BP TpeyroJbHU-
ka PAB coorBeTcTBeHHO, a E, H u N — TOUKH Ka-
cauuda cropon BP, BC u PC rtpeyroasauka PBC.
KacarenbHBIE, IIPOBEJEHHBIE M3 OJHOM TOUKH K
OKDPY>KHOCTH, paBHBI. [IpuMeHHM 3Ty TeopeMy K r
KacaTeJbHBIM, IIPOBEJEHHBIM M3 BEPIIMH Tpe- A S P N C
YTOJILHUKA, YUYUTHIBafg, uro AB = BC, moayuaem:

EF = BF - BE =BG - BH = (BA - GA) - (BC - HC) = HC — GA =NC — AM = (CP - PN) —
~ (AP - MP) =6 — (PN-MP)=6 — EF, to ects EF = 6 — EF, orkyna EF = 3.
Otger: 3.

IIpumep 45. Ilnomans Kpyra, BOHHCAHHOroO B Tpamenuio, paBHa 9m, a cymMMa GOKOBBIX CTO-
poH Tpanenuu paBHa 20. Hajigure muomans Tpamemun.
Pemenne. Ilo ycaoBuio 3agauu

2
S,Cp =nr® =9nr.

CrnenosarensHo, r = 3. Torna guameTp Kpyra, a 3HAUNT, X BHICOTA Tpanemuu, paBHa 6.
Cpennas JUHUA TpaleLuH, ONIMCAHHONU OKOJIO KPyra, paBHa IOJyCyMMe ee OOKOBEIX CTO-
poH, T.e. paBHa 10.

HUrax,
Smp =6-10=60.
Orser: 60.

IIpumep 46. B npAMOYTONbHYIO Tpamenuio BIHUCAHA OKPYXKHOCTb. PacCTOAHMA OT IeHTpa
OKPYKHOCTH [0 KOHIIOB OOKOBOIl cTOpDOHHI Tpamenuu pasHsl 6 u 8. Halizure niomange Tpa-
nenuu.

Pemienne. B tpeyronsauke COD ZCOD = 90° (cBoiicTBO 4),

TMO3TOMY
cD =vJoc? + op? =62 + 82 = 10. M
ITycrs Touka M — TOYKa KacaHWs OKPYXXHOCTH H CTOPOHBI
CD. Torpra OM=r u OM 1L CD. B nupsMoOyroaipbHOM Tpe- )
yroasauke COD
OM-CD=0C-0OD.
5
3Hauur, OM=OC OD:6‘8=4,8. A D
CD 10
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Bricora mpaMoyronpHORl Tpamenuu paBHA ee MeHbIeil GOKOBOH CTODOHE, T.e. AHAMETPY
BIIHCaHHOH okpy:kHOCTH. CileqoBaTesbpHO,

AB:hmp =2r=9,6.
Torna

Smp = 9,6‘%5—111—0 =04,08.
Oreet: 94,08.

3amevanue. ¥ pacCMOTPEHHOW 3aJayM eCTh eIllle OJHO Ha- B C

TJIfgJHOe pelleHue.
JaHHYI0 Tpamenuo MOKHO pa3buUTe Ha ABa KBajpaTa CO CTO- M

POHOM, DaBHOH pagMyCy BNHCAHHON OKDPY’KHOCTH, U JBe IAaphbl
PaBHBIX TPEYrOJLHEUKOB.
CnepoBsaTtennHO, \
9 6-8
Smp:2-4,8 +2~T=2-23,04+48:94,08. Ab

IIpumep 47. Okon0 OKPYKHOCTH paguyca 3 OoNHCaHa pas-
HOOeJpeHHasd Tpallellyisi, MeHblIee OCHOBAHHE KOTOPOH DaBHO B M C
8. Haiiaure nniomagb TpamnemuH.

Penienne. CoefMHHM IIeHTP BIHCAHHOI OKDPYMXHOCTH C
BepuinHamMu A, B u C Tpamenuum u nposejgeM paauycel OM u H

-

OH B TOYKH KacaHHMs OKPYXXHOCTH ¢ MEHBIIMM OCHOBAaHHEM H (o)
6okoBoOi1 cTopoHoil. Tpeyronvauku OBH, OBM u OCM pas-
HbI (mouemy?), ciaegosareabuo, BH = BM =CM = 4.
B npamoyronsnom tpeyronsuuxke OBH A D

OB =VOH? + HB? =5.

Tpeyroasauku AOB n OHB nogo6usl (mouemMy?), cae1oBaTebHO,
AB:0B=0B: BH,

TIO3TOMY
AB=5%:4=6,25.
ITo ycaosuio AB = CD, cnegoBaTenbHO, CpeAHAA JUHUA JaHHOH Tpameliuy paBHA CTOPOHE
AB, T.e. paBHa 6,25. ITosTomy
Smp =6-6,25=317,5.
OtBert: 37,5.

IIpumep 48. B pom6 BOucaHa OKpPYyXHOCTh. TOUKa KacaHUsi OKPYKHOCTHU M CTOPOHEI poM0a

JeJIUT cTOpoHY B oTHomleHuu 1 : 5. Ilnomaas pomba paBHa 60\/5 . Haiinure pagnyc OKpy«-
HOCTH.
Pemenne. IlpoBegem paauyc B TOuKy Kacanua K. B
Ilycre BK = x, Torga no ycaosuw AK =5x. K
CiemoBaTeNsHO, B IPAMOYTOJIBHOM Tpeyroabuuke AOB

OK? = AK - BK = 5x2,
T.6. OK = x5 . A 0 Y

AB-OK _

Sponsa = 45— =2(x +5x)x 5 = 6075 .

OTcrooga nonyuaeM: x = J5 .
CnepoBarensno, r = 0K =5.
OTger: 5.
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112.

113.

114.

115.

116.

117.

118.

119.

120.

38].'(8111[8 JJIg CRAMOCTOATEJRHOIO PeINIeHHA

Haiigure BeJIMUMHY OCTPOro BIIMCAHHOIO YTJja, ONMPAIONIEroca Ha XOpAY, PABHYIO 32\/5 .
Paanyc okpykHOCTH paBeH 32.

IlenrpansHbBIél yroa Ha 47° GoJbllle OCTPOTO BOMCAHHOTO YIJIa, ONMPAIOIErocd Ha Ty JKe
OyTy OKpPyHOCTH. HaliiuTe BOMCAHHEIN yroJ.

B okpyxkHOCTH ¢ nleHTpoM O AC u BD — puamerpnl. Boucaunniit yron ACB pasen 49°.
Haitante nenrpansHbI# yroa AOD.

Hatinure yron ACB, ecam Bumcanunle yrasl ADB u DAE
OnmupaloTcs Ha JOYTH OKDPYMKHOCTH, TpPAAyCHHIE BeJIUUYHHBI

KOTOPHIX PaBHBI COOTBeTcTBeHHO 102° 1 42°,

\
m\o

A

K oxpyxuHocTH ¢ meHTpom B Touke O npoBeieHH KacareabHad AB u cexkymas AO.
Hai#igute paauyc oKpy»XHOCTH, ecau AB = 24, AO = 25.

>
A\

B oxpy»HOCTH C LleHTpOM B Toyke O npoBefeHul AuameTpsl AD u BC,
yron OAB pasen 70°. Haiiaure Besuuuny yraa OCD. ‘

OKpy:KHOCTbL ¢ LleHTPoM P u npsamas MT kacaiooTca B Touke M.
Haiigure PT, eciu TM = 4, a fuaMeTp OKDPY>XHOCTH paBeH 6.

Oxpy:xHOCTb ¢ meHTpoM O M mnpsmas MP kacaooTca B Touke P.
Haiinure BM, ecau paguyc OKpy»XHOCTH paBeH 3, a PM = 4,

IIpambie MT u MP KacaloTCs OKDPYXXHOCTH C IeHTpoM O B
roukax T u P, LZTMP = 60°, OT = 3. Hatigure OM.

R &
<
o W
® o o £ @
N
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121.

122.

123.

124.

125.

126.

127,

M
C

CTopoHH yriia A KacamwTcsd OKPYKHOCTH ¢ ueHTpom O B TouKkax B
u C, ZBOC = 120°, OM = 2. Haiigure AT.

B A

B c
IIpamaa CB kKacaeTcsi OKpY:KHocTu ¢ meHTpoMm O B TOouke B,
npamaa CA — cexymiaa, CT = 4, CA = 9. Haiiaure CB.

[Ipamasa BC xacaercs okpykHOCTH ¢ IeHTpoM O B Touke C,
npamasa BE — cexymasa, BC = 6, ME = 5. Haiigure BM.

E

IIpambie CA u CB kacaioTcs okpyKHOCTH ¢ meatpom O B

Toukax A u B, ZACB=90°, CO=5\/§. Haiinure paauyc
OKDPY3KHOCTH.

BA u BC - kacaTeiabHBle K OKpYsKHOCTH ¢ mneHtpom O,
ZABC=90°, paguyc OKPY>XHOCTH PaBeH 6\/5 . Haitoure BO.

B rpeyroananke ABC AB = BC = 8, AC = 6. OKpy»HOCTb, BIUCAaHHAA B TPEYroJbHHUK,
KacaeTrcs cTopoHsl AB B Touke M. Haiiaure BM.

B rpeyronbuuke ABC AB = BC = 12, AC = 10. Oxpy»KHOCTb, BIUCAHHad B
TpeyToJbHHK, Kacaercsa croponbl BC B Touke T. Haiingurte BT.
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128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

BricoTa paBHOCTOPOHHErO TpeyroibHHKa paBHa 12. HalauTe paguyc BIMCAaHHOH B HEro
OKPY’KHOCTH.

Paanyc OKpDY’KHOCTH, BIMCAHHOW B NPaBHJIBHBIH TPeyroJbHUK, paBed 5. Haiiaute
BBICOTY TPEYTOJbHHUKA.

OKpy»KHOCTb, BOHcaHHas B TpeyroabHuk ABC, kacaercs ctropoH AB, BC u AC B TouKax
M, K u P coorBercTBeHHO. Halinure nepumerp Tpeyronsuvka ABC, eciu AP = 4, BM = 6
u CK = 3.

OKpy»HOCTh, BIWCAHHAA B paBHOOEADEHHEBI TPEYroJbHHUK, AEJIUT B TOUKE KacaHusd
OZHY M3 OOKOBBIX CTOPOH Ha ABa OTpe3Ka, JJIMHBI KOTOPHIX pPaBHH 9 u 4, cuuras or

BEpPILIMHEI, TPOTHUBOJIEKAIEH OCHOBaHHNO. HaliiuTe nepuMeTp TPeyTrONbHUKA.

ITepumerp kBazpara paBeH 20. Haiigure AinHYy BOUCAHHON B HETO OKPYXXHOCTH.

Haitaure cTOpOHY KBaJpaTa, OIMCAHHOTO OKOJIO OKPYKHOCTH paamyca 8.

ILromaas OpAMOYToabHMKA paBHa 36 M°. HaliguTe miomaib BIMCAHHOIO B HETO KPYyra.
Haiigute BbICOTY Tpanenuy, B KOTOPYIO BIMCAaHA OKPYXXHOCTb pajguyca 13.

B mnpsamMoyroasHyio Tpanenuio BIHCaHa OKpPYXHOCTh. MeHbinas ©OOkoBaA CTOpOHA
Tpamenun paBHa 4, a pasHOCThL OCHOBaAHWE paBHa 3. Haligute 6oJapliyo OOKOBYIO

CTOPOHY.

Hailignre niomiais NpAMOYToJbHON Tpamelinu ¢ 60KOBeIMU cTopoHamu 10 u 16, ecau B
Heé MOJKHO BIIHCATH OKPYIKHOCTh.

OcHoBaHuA Tpallenuu paBHHL 8 M 18. B Tpameunuro BIMcaHa OKPYXKHOCTH pazuyca 6.
Hatigure naomiaae Tpanemuu.

OcHoBaHMA Tpaneuud paBHbl 4 u 9. Ilnomans Tpamenun pasHa 39. Haiinute paauyc
BIHUCAaHHOH B Tpalelnui0 OKPYXKHOCTH.

B Tpanenuio BIMCaHa OKPY’KHOCThb. BOKOBBIE CTOPOHBI Tpamenuu paBHel 7 u 5. Haiinu-
Te CpeAHI0I JUHHUIO Tpalenuu.

Ilepumerp pomba paBeH 104, Paguyc BOHCAHHONH B HEro OKpy»kHocTH paBeH 12. Haii-
IWTe ILIOLIaAb pomoba.

IInomans pom6Ga paBHa 78, a mepumerp paseH 52. HailiguTe paauyc BOUcaHHOH B poMb6
OKDYKHOCTH.

Cropora pom0a paBHa 12, ocTpsiii yros pasen 30°. Halizure pagmyc BOHCAaHHOH OK-
PYKHOCTH 9TOTO pomba.

B ueTtnipéxyronpauxk ABCD BnucaHa OKpYKHOCTb. [lepuMeTp 4eThIpEXYTOAbHHKA PaBeH
36. Haitaure cymmy croporn BC u AD.

B uersipexyronpauk ABCD BnucaHa oKpy»XHocTh, AB = 12, CD = 18. Haiigure nepu-
METP YEeTHIPEXYTOJIbHUKA.

B uernipexyronsauxk ABCD BuucaHa oKpy»HocTb, AB = 8, BC = 9 u CD = 13. Hatinu-
Te YETBEPTYIO CTOPOHY YeThIPEXYTOJLHUKA.

KareTsl mpAMOyronbHOro TpeyroibHHUKa paBHEI 6 u 8. HaliguTe paccTosinMe OT LeHTpa
BIIMCAHHOHN OKPY>XHOCTH 0 BePIIHHBI MEHBIIIEro yria.
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148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

B paBHOOeapeHRYIO Tpameuuo ¢ GOKOBOM cTopoHOoM 13 u BeicoTOH 12 BmHMCaHA OKPYHK-
HocTh. Hafijure nuaronanb Tpamemun.

Yepes TOUKY OKDPYKHOCTH paguyca 10 npoBeieHbl JABe B3aHMHO MepPIEHIUKYJISAPHBIE
xopabl aiauHOM 16 1 12. HaliguTe paccToSHHE MeXIY CEPEAMHAMHU XODJ.

OcHoBaHHe DPaBHOOEADEHHOTO TpeyroJbHHKa BABOE MeHbIIE ero OOKOBOM CTOPOHBI, a
BBICOTA, IIPOBEJlEHHAsi K OCHOBaHWIO, paBHa 10. Haiigure pagmyc BIHCAHHOH B Tpe-
YTOJIBHUK OKDYKHOCTH.

B pom6 Bmucana okpy:kHOCTh Touka KacaHMA AeJUT CTOPOHY B OTHolnmeHuH 1 : 3, mjo-
uiaas pomba paBHa 24\/§ . Haiigure paguyc OKPY>KHOCTH.

B npAMOYroJipHYI0 Tpamemuio BIMCAaHA OKPYKHOCTh. TOUKA KacaHUA OKDYKHOCTH C 00-
KOBOH CTOPDOHOH /[JeJUT 3TY CTOPOHY Ha oTpe3ku AnuHoM 1 u 4. Haligute mepumerp
TPameu.

B ueThIpexyroJbHUK BIHMCAaHA OKDPY’KHOCTb paguyca 1,6, a ABe ero mpoTHBOJEKAIIHE
CTOPOHBI paBHEI 3 U 5. Halinure miomagb 4eTEIPEXyTOJIbHUKA.

OTHOILIIeHNEe OCHOBAaHHUIl paBHOOEAPEHHOM Tpamenuy, OINHCAHHOH OKOJO OKPYKHOCTH,
paBHo 3. HaliguTe rpaJyCcHyI0 Mepy MEHBIIEro yrja Tpamemu.

B tpeyroasauk ABC BnmcaHa OKDPY’KHOCTb ¢ IeHTpoM O, /B = 60°, AO = 4, CO = 6.
Haiigure paguyc OKpy:¥XHOCTH.

BroucarHas B TpeyrodbHUK ABC oKpy»KHOCTH kacaerca cTopoH AB, BC u CA B Toukax
T, M u K coorBercTBeHHO, npu atom AK = KC, /KMT = 75°. Haiigure nepumerp

TpeyroapHuka ABC, eciu npousBejeHUe MJIKMH €ro CTOPOH paBHO 9+ 6\/§ .

OkpyskHOCTH ¢ meHTpoM O Kacaercsa auaroHanu AC um cropon AB u BC mnapasieo-
rpamma ABCD. Paccrosuus or Touku O go npambix AD u AC paBHbl 8 1 6 cooTBeTCT-
BenHo, OA = 10. Haiigure naoniags napaiienorpamma ABCD.

JlBe OKPY’KHOCTH PagmycoB 2 M 3 KacarwTCs BHEIIHUM o0pasoM B TOYKe A, Ux obmasn
KacaTeJbHasi, IPOXOAAIAsS uyepe3 TOUKY A, mepecekaeT ABe Apyrue obumue KacaTejlbHbIe
B Toukax B u C. Haiigure BC.

Ha cropore BC tpeyronbruka ABC Baara Touka E rtak, uro ZCAE = 2/BAE. Okpyx-
HOCTM paguycoB 8 u 4, BnucaHuble B TpeyroibHuku ACE u ABE cooTBeTCTBEHHO, Kaca-

forcs npsimoii BC B TOUKaX, PACCTOSHHE MEXAy KOTOphIMu paBHO /129 . Haipure AE.

Xopast AB u CD okpyxnocTu ¢ ueaTpoM O Iepecekalorcs B Touke M Tak, 4To OM = 8,
AM =12, MB = 3, DM na 16 6oasme, uem MC. Haliaure paguyc OKPY>KHOCTH.

Touka KacaHUA OKPYKHOCTH, BIOMCAHHOM B NPAMOYTOJBHBIM TPEYrOJbHHUK, M KaTeTa
IeIUT ITOT KaTeT Ha OTPe3KM 3 M 4, CUMTasi OT BepIIMHBI mpsamoro yrua. Haitaure

miIomanab TpeyroJbHHUKA.

OKOJIO OKPY’KHOCTH ONMCAHA paBHOGeapeHHas tpamenusa c¢ yriaom 30°. Cpeanss nuMHHUA
Tpamenuu papHa 4. HaliauTre paguyc OKpyKHOCTH.

PaccTosiHMs OT LEHTpPa OKPYKHOCTH, BIHUCAHHOH B IIPAMOYTOJIbHBIM TPEYTOJBHHUK, MO
BEPLIHH OCTPHIX YIJIOB PaBHEI 3 U \/E . Haligure paguyc oKpy>XHOCTH.
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B Kypce IIaHNMETPHH PacCMaTPHBAIOTCA TaKKe OKPYXHOCTH, OINCAHHBIE OKOJO Tpe-
yTOJBHMKA NN YeThIpexyrojbHWKa. IIpu pemeHun 3ajgad mo 9TOM TeMe HCHOJb3YyIOTCA CJe-
ayomue GpaKThI:

1. IleATp ONUCAHHON OKPYKHOCTH SBJAETCA TOUKOHN IepecedeHMs CePeJMHHLIX INepIeHAH:-
KYJSApOB K CTOPOHAM TpPEYTOJbLHHKA (ueTbipexyroabEUKa). [[eHTp OKpPY’KHOCTH, OHNHCAHHOM
OKOJIO OCTPOYTOJBHOrO TPEYTrOJIBHUKA, JIE2KUT BHYTPH HEro, IPSIMOYTrOJbHOTO — Ha I'MIOTEHY-
3e (ee cepeamnHa), TYNOYroJbHOrO — BHE TPEYroJbHUKA.

2. Ecau xopasl AB u CD oKpy»XHOCTH IepeceKaloTcss B Touke M, To
AM -MB=CM -MD.

C K M
B
C
A D
A B

3. BoucaHHBIe YIJIBI, ONKAPAIOIINEC HA OOHY M TY Ke AYry OKPYXXHOCTH, PABHBI:
LACB = /AKB = /AMB.
Hx rpagycHasi Mepa paBHa IIOJIOBHHE rpaJyCHOM Mepsl JYrH, HA KOTOPYIO OHHM OIMPAIOTCH.

4. BuucaHHEIH yroj, onNpPaoONIHiicsa Ha JHaMETD, SABJASETCS IPAMBIM:
ZPHT = Z/PET =90°.

C
P g »
o) A
\_/ ‘B

5. TeopeMa CHHYCOB:

a__ b __¢ _9R.
sinA sinB sinC

M3 cBolicTBa 5 JIeTKO IMOJAYyYaeTCA CIeAyIolgee CBOMCTBO 6:

6. Tpu CTOPOHH U IJOIIAAL TPeyroJabHUKa ABC cBA3aHbI ¢ paJUyCcOM OIIMCAHHON OKOJIO
HeTro OKPYXHOCTH (hopMyJoii

_abce

S=—7.
4R

. a .
HelictBuTebHO, 13 GOPMYIIBI = 2R noJayuaem: 3R =sin A. ¥YMHOKHUB 06e yacTu

1 abc 1, .
nocjefHero paBeHCTBa Ha Ebc , ToJIy4aeM: a5 —besin A =Sype.

7. IlapannenorpaMM, BOIUCAHHBIH B OKPYMKHOCTb, ABJIAETCS NPAMOYIrOJILHUKOM, BIIUCAH-
Had Tpanelusa ABJsieTcA paBHOOegpeHHOA.
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IIpumep 49. B oxpyxHOCTH paguyca 15 Bnmcana Tpamenus. JuaroHajp TpalelUl PaBHA
20, a BeicoTa paBHa 6. HaiiguTte 4auHy 60KOBOif CTOPOHBI Tpall€llHK.
Pemenne. Tak kark Tpamenusi BOHcaHa B OKPYXXHOCTh, OHA

B C
paBHOGenpennas. Ua Tpeyronbauxka ACK sin ZCAK = —2% = % .
IIpuMeHUM TeopeMy CHHYCOB K TPeyroabHuUKy ACD:
3
CD =2R-sinZCAD=2-15-—=9.
sin 5 10 A K D

Otsert: 9.

IIpumep 50. Juaronanu udeTslpexyroabHuka ABCD, BINCAHHOIO B OKPYKHOCTB, mepece-
KawoTcA B Touke M, AM =4, CM =9, BM = DM, ZAMB = 30°. Haiinure mniaouiagp 4eThl-
PeXyroJbHUKA.

Pemenue. Tak xak BM - MD = AM - MC,

BM =DM =AM -CM =+/4-9 =6.

Torga BD = 12, AC = 13. Ilo ¢opmyne Sypcp = %dldz sin @ mosydaem:

SagchD = —;—13 -12sin30° = 39.
Otgert: 39.

IIpumep 51. Tpeyroavuuk ABC BnucadH B OKpy»KHocTb. IIpamMas, comepskaimiassi MeguaHy
BM, nepecekaer oxkpys;xHocTh B Touke K, KM =4, BM =9, BC =7,2. Haitnute AK.
Pemenue. Tak xak BM -~ menmana Tpeyroabuuka ABC,
KCIIOJB3Ys CBOMCTR( XOPJ OKPYKHOCTH, IOJY4aeM:

AM =JKM -MB =+4-9 = 6.

Broucanurrie yrib: KAC u KBC onupanTcA Ha OJHY U Ty e A
Ayry, clefoBaTelbHo, paBHbl. AHasormyHo LAKB = /BCA.
CiaenoBaTenbpHO, TpeyroabHUuKn AKM un BCM nopo6Guw! (110-
yemy?). B

N3 mogobusa TpeyroJbLHUKOB CJIeAYeT, UTO K

AK :BC=KM : MC.
Orcioma moayuaeM:
AK = 7—’2—4 =4,8 ¢

Otger: 4,8.

IIpumep 52. B Tpeyronsuuke ABC £C = 60°, AB =8. Ha ocHOBaHMu AB Kak Ha guamer-

pe IOCTPOEHA OKPY»KHOCTh, nepecekaomias cropoHsl AC u BC B Toukax K u M cooTsercT-
BeHHO. Halinure KM.
Pemenune. Buucauusie yrasi KAB u BMK onupaioTcsi HA AYTrH OKPYXXHOCTH, CyMMa Mep

KOTOpbiX paBHa 360°, cienoBaTensHO,

/KAB+ /BMK =180°. C
Ilockoabky n

ZCMK + ZBMK =180°, K
noay4yaem: LCMK = ZCAB. M

Cnenmosarensno, AMKC ~AABC (mo asym yriaam).
M3 nogobusa TpeyroJbHUKOB IOJydaeM:

KM _CK

AB BC’

cJiegoBaTeJIbHO,

KM=9—I£-AB.
BC

47



Brnucannmiii yron AKB onupaercs Ha JHaMeTD, cilexoBaresnbHo, LAKB = 90°.
Torpa u Z/BKC = 90°.
B npamoyroanHOM TpeyroabHuke BCK /C = 60°, nmosromy

—% =cosC = cos60° =l.
BC 2

CnepoBarenbHo, KM = %AB =4.

OrTser: 4.

IIpumep 53. OcHoBaHMe PaBHOGEAPEHHOTO OCTPOYrOJBHOIO TPEyroJbHHMKA paBHO 48, a pa-
JMyC ONMHMCAHHOM OKOJIO HEro oKpy»XHOcTH paBeH 25. Haiijure paccToaHMe MeXJy IEeHTDAMHU
BIIMCAHHOH M ONHMCAHHOM OKDYXKHOCTEH TpPEeyroJIbHHUKA.

Pemenune. Ilyctes Tpeyronsruk ABC — gaHHBIH OCT- A
pOyronbHEI paBHOOEADeHHBIH ¢ ocHoBaHuem BC.

ITenTp omucanHOH OKDPYXHOCTH (Touka () JIEKUT Ha
cepeMHHOM I[IeplleHJuKyasape K ocHoBanuio BC, co-
JepsKaieM BBICOTY TpeyroiabHuka. llo ycioBuio Tpe-

YrOJIBHUK OCTPOYIOJNBHEINA, 3HAYHUT, TOUKa (O JIeXUT R
BHYTPH TPeyTroJbHUKa, T.e. Ha BruicoTe AH. IIpu atom
OA = 0B =0C = 25— paguychl ONMHACAHHOH OKDPYXHO-
ctu. B npamoyrossaoMm Tpeyroarauke OBH
p y pey B H C

OH = \OB? - BH? = \J252 ~242 =7
CnemoBartennuo, AH =25+7 =32.
Pajuyc BOMCaHHOH OKpPYXKHOCTA HaWZeM, HCIOJb3ySA MOJyIepUMeTpP H ILIOINALL Tpe-
yronsuuka ABC:

AB =242 +322 =832 + 4% —40; p =24 +40 = 64;
S=0,5BC. AH —24.32; r=> 2432 _
P 64
Hentp BOHCAaHHOM OKpPYXHOCTH (TOYKA () TaKKe JIeXKHUT Ha BbicoTe AH, 3Hauwur,
QH =12, noaromy TouKa @ Jexur Ha oTpeske AO.
CnenoBarensHo, OQ = @QH —OH =12-7 =5.
OrBer: 5.

12.

IIpumep 54. Tpeyroavuumk ABC BuucaH B OKDYsKHOCTh pasuyca 6. Hafinure AC, ecanm
AB = 2, BC = 3.

Pemenne,

Ilyers Touka O — neHTp okpyxxuocTu. Torga OA + OC =12 > AB + BC. 3unauuT, Touka O
He JIeXXUT Ha cTopoHe AC, MHaue 6yJeT HAPYIIEHO HEPABEHCTBO TPEYroJbLHUKA.

HUrak, ciexyer paccMOTpPeTh ABa Cay4das.

1. Touka O nexut BHYTPH TpeyroiabHuka ABC. B

- = 2R, oTKyza sinczéz_l_.
sinC 2.12 6

3 OCHOBHOI'O TPHTOHOMETPHYECKOTO TOXJECTBA MOJYYaeM:

2 [ d
cosC = 1—(1) _ V35 0
6 6 A C
(yroa C ocTpbI#, IO3TOMY KOCHHYC IOJOXKUTENbHEIN), \/

IIo TeopeMe KOCHHYCOB IIOJYYaeM:
AB% - BC? + AC? ~2.BC- AC -cosC,

J35

TO €CTh 42=62+x2—2-6-x-T.

IIo Teopeme CHHYCOB

48



Pemasa kBagpaTHoe ypaBHeHUe x2 - 2v35x +20 =0, nonyuaem

x:\/fgi\/ﬁ.

Ilockoapky 06a KOpHA Moa0KUTeNbHB, AC = /35 ++/15.

2. Toura O nexuUT BHe TpeyroiabpHuKa ABC.
B arom cayuae yron B Tynoi#t, HO yroa C no-nipe;xHeMY OCTDHIH. CiegoBaTebHO, MOJTYYHUM
Te JKe 3HadeHuA AauHLI AC,

OrBeT: \/{g + \/ﬁ .

IIpumep 55. Touka KacaHWA OKPYIKHOCTH, BIIMCAHHOH B NPAMOYTOJLHBLIH TPEYrodbHHUK, W
KaTeTa NEJIUT 3TOT KATET Ha OTPe3KM ANUHLI 3 M 5. Halizure paguyc OKpPy»KHOCTH, OIIMCAH-
HOUM OKO0JIO TPEeyroJbHHKA.

Pemienne. IlycTh OKDYy’KHOCTH KacaeTcd CTOPOH Tpe-
yroabHMKa B Toukax H, K, M. Pagmyc orpymxuoctu, C

BIIMCAHHOH B JaHHBIN TDPEYroJbHHK, paBeH 3 (rmouyemy?). 3]
Torza <B=60°, BC=3AB, AC=8, AB=x+3, b M
BC=x+5. Q
Tlo reopeme IIndaropa nmonaydaem: H] O X
82 +(x+3)* = (x+5). 3H R
Buaunmr, x =12. Urak, BC=5+12 = 17. A3 K  x

IlenTp @ onmcaHHON OKOJIO IPAMOYTOJLHOIO TPEYTOJb-
HHUKAa OKDYXHOCTH ABJIAETCA CEepeIUHOH I'HIIOTEHY3bl, clenoBaTenbHo, R =0,5BC = 8,5.

OTtger: 8,5.

IIpumep 56. OKo0JIO TYIOYroJbHOTO paBHOGEIPEHHOIO TPEyrOJbHHKA ONHKCAHA OKPYXHOCTh
paauycom 25, PaccTosiHMe OT ee I[eHTpA [0 OCHOBAHUA TPeyroJbHUKA paBHO 7. Haiigure pac-
CTOSIHHE OT IeHTPa OKPYXKHOCTH 0 OOKOBOM CTOPOHBI TPEYIrOJbHUKA.

Pemenne. FickoMoe paccTodHue — AJMuHA nepneHAuKyaapa OK, nmpoBeigeHHoro mu3 Touyku O
K ctopoue AB. Ilycts AH — BricoTa TpeyroabHuKa ABC. Torga npsamMoyrojbHble TPeyTOJIbHUKHU

AOK u ABH mnopo6uasl (mouemy?), caeIoBaTeNabHO, A
KO _ 40
BH AB’ K

Haitnem orpeaku BH u AB.
IlerTp O OKpPY’XHOCTH, ONMMCAHHOH OKOJO TYIO-

yroJpHOro paBHOOeApeHHOro TpeyroabHuka ABC, ne- B T C
JKUT BHE ero Ha mpamoil AH, cogepikaiiiel BLICOTY Tpe- N
yroasHuka. Iloatomy
AH = AO-OH =25-7=18.
B npamoyroanHom tpeyroasuuke OBH
BH =JOB% —OH? =252 — 72 = 24.
Torpa B Tpeyroabunke ABH
AB = AH? + BH? =182 + 242 - 6y/3% + 42 - 30.

AO-BH 25-24

AB 30

20.

HUtax, KO =

Otgert: 20.
3ameuanue. Ilockonsky AK = BK (mouemy?), orpesdok OK MOXXHO OBLIO HAWTH IIO TeOpe-
me ITudaropa xkak xkarer TpeyroanbHuka AOK.
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IIpumep 57. OKosi0 Tpamenuy OINCAHA OKPYKHOCTb, L@HTP KOTOPOH JIEKUT BHYTPM Tpa-
menun. Beicora Tpamenuu paBHa 27, a ocHoBaHuA paBHBI 48 u 30. Haiigure pagmyc oKpy-
HOCTH.

Pemenne. Tpamenns, BIIMCAHHAA B OKPYXKHOCTb, ABJIfA- B K C
erca paBHOGexpeHHO#. LleHTp OKpy:kHOCTHM — ToukKa O —
JIe’KUT BHYTPH Tpalleqyy HAa CePeXNHHOM NepHeHIUKYJsape
K ee OCHOBAHMAM.

IIyecte OH =x, Torga OK =27 -x. W3 npaMoyrojs- 0]
HBIX TpeyroabHuKoB AOH u BOK noaydaeMm: . ;
2 2 2 2 A D
AH“ + OH” = BK“ + OK“, H

e 242+ 2% =15% + (27 - x)2.
Orcroga x=17.

CremoBaTensHo, R = AO = V242 + 72 = 25,
OteeT: 25.

IIpumep 58. Oxoso uerhipexyronabHuKa ABCD onucaHa OKDPYYKHOCTb. BepHIMHBI UeTHI-
PEeXyroJlbHUKa HAEeJAT IJIWHY OKPY)KHOCTHM B oTHomeHuu AB:BC:CD:DA=1:5:2:10.
Haitigure miomane 4YeThIpeXyroasHuKa, ecau AC =5, BD =10.

Pemenune. [Joka’xeM, UTO OTHOIIEHHE IJIHH AYr PpaBHO OTHOLIEHWIO HX TIPAfyCHEIX MEP.

IIycrs 4§ u L, — OAMHE Oyr, 0y U Og— HX TCPagycHble MepHI. D
R - oy R -aq

Torma [ = , = u lL:lb=0q:09, 3HAYUT,

" b= g0 2 " 100 17l =0
OKpY:KHOCTH pa3buBaeTcsa B oTHomieHuu 1 : 5 : 2 : 10. K

Teneps MOKeM HaWTH rpagycHble Mephl ayr AB u CD. A

C w
B

60° | _ogo , 360

OnHu paBHBI COOTBETCTBEHHO -2 =40°.

VYron mexny auaroHanamu CKD saBaseTcsa BHEIIHHM yrI-
JoM TpeyroabHuka ADK, sHauur,

ACKD=ZBDA+ZCAD=—12—'20°+%‘40°:30°.

Ilnomank yeTHIpEXyroJbHHKA pPaBHA %-AC -BD .sin Z/CKD = % -5.10 —:12— =12,5.
OtrsBer: 12,5.

IIpumep 59. B mapasnenorpamme ABCD ZC =15°, BD =8. OKpy»XHOCTb, ONHCAaHHAA
OKO0JIO TpeyrosibHuKa ABD, Kacaerca npamoit BC . HaiianTe niomane mapajiesorpamMma.
Pemenne. Ilycte BK BricoTa TpeyronbuMkKa ABD. Tak Kak
KB 1 BC, a BC- kacaTenbHas, IEHTDP OKDV>KHOCTH JIEXKHT Ha

B C
upamoii BK , TO ecTer nuaMeTrp OKPYKHOCTH NEPUEHAMKYJISpPeH
xopae AD u pgenuTt ee nmomosaM. TpeyroabHuKk ABD pasHoGeIpes-
HeMi m /BAD = /BDA =15°,
BD AD
IIo Teopeme cuHyCOB — = .
A sin /BAD sin Z/ABD
4 AD
TO eCTh = , OTKyga AD = 2 . 4 D

sin15° sin150° sinl15°
Torma BK = BD-sin /BDA = 8 .-sin15°.

2
sin15°

IInomane napannenorpamma pasHa AD - BK =

Orser: 16.

-8-s5in15°=16.
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164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

3811811!{51 I CAMOCTOATEJIBHOTO PEIIeHHSA

Yron B tpeyroabHuka ABC pasen 30°. OK0J10 TPeyroJbHHUKA ONMCAHA OKPYKHOCTH pa-
auycom 12. Xopaa BK npoxoauT uepes cepeguny M croponbl AC, MK =2. Haiigure
BM.

Paguycel OKpyKHOCTH, BIHCAHHON B IPAMOYrOJbHEIM TPEYTOJbHUK, M OKDPYXHOCTH,
OIIHCaHHOHN OKO0JIO Hero, paBHHI 2 u 5. Haliure mepuMeTp TpeyroJbLHUKA.

Huamerp AM OKPYXHOCTH, OIIMCAHHOM OK0JIO TpeyroabHuka ABC, mesur yroja A mormo-
aam. UsBectHo, uro sinC = 0,25 . Haiinute BM : AC.

BokoBas cropoHa paBHOOEAPEHHOM Tpamenuu paBHa 15, a ocHOBaHMA paBHEI 7 u 25.
HatiguTe ruaMeTp oIHCAHHON OKOJIO TPaIlellMU OKPYXXHOCTH.

YersipexyronsHUK ABCD BnucaH B OKPY:KHOCTh. [{uaroHans AC siBaseTcsa OGMCCEKTPH-
coii yrma BAD u nmepecexkaerca ¢ guaroHansio BD B Touke K. Haiinure KC, eciam
BC=4 u AK =6.

PaBHOGeAPEeHHEBIH TPEYroJbHHK BIMCAH B OKPYXKHOCTh. Paguyc OKpY»XKHOCTH paBeH 9, a

OCHOBaHMe TPeyroJbHHKa paBHO 8+/5 . Haiifure paccTosHHe OT LIeHTPa OKPYKHOCTH [0
OOKOBOIl CTOPOHRBI TPEYTOJLHUKA.

Boxkosast ctopona AB u ocHoBaHue BC tpamernuu ABCD KacaloTcAd OKPY?KHOCTH, OIIMCAH-
HOM OKoJio TpeyrojbHEHKa ACD. Haiigure mioijagb 3TOro TPeyrojJibHHUKAa, ecau AD = 3,
ZB =120°.

Xopna AM, OKpPYXHOCTH, OMMCAHHON OKOJIO paBHOOeIpeHHOro TpeyroabHuka ABC, me-
pecekaer ero ocroBaHue BC B Touke E, AE = ME = 3. Haitigure AB.

B uernbipexyroananke ABCD ZA = 90°, AB = 5, BC = 6. Paguyc BuucaHHOM B HEro OK-
py:xkHOCTH paBeH 2. HalijuTe miaoniaab 4eThLIPEXyroJbHUKA.

Jlyun AC u BC mepecekaloT HOJYOKPYKHOCTb ¢ auamerpoMm AB B Toukax M u P coort-
BeTcTBeHHO, LABC = 60°, CM = CP = 1. Haiigute AB.

OKpys»KHOCTL paguyca \/§ npoxogut depes BepminHy C B cepeauny ctopoHul BC Tpe-
yroasHuka ABC n xacaercsi cTropoHbl AB B eé cepeaune. Haiigure yroa C, ecan AC = 2.

Jduaronanamn mnapaniaenorpamma ABCD mepecekalorca B Touxe M. Paccrosnue mexny
LIEHTPAMH OKDPYYKHOCTEH, OMUCAHHBIX OKOJIO TPeyroabHukoB AMD u CMD, pasHo 16,
paguyc OKPY»KHOCTH, OIMMCAHHOHM OKOJIO TpeyroibHuka AMB, pasen 5, BD = 12. Haii-
AUTe ILIOIAAb apajijiejiorpaMma.

OKoJi0 ocTpoyroJLHOro TpeyroianHuka ABC omnucaHa OKPYKHOCTH ¢ IeHTpoM O. Brico-
Tl AH u BK TpeyrojibHUKa nepecexatorcsa B Touke M, LAMB =105°. Haligure yrox
ABO.

IleHTP OKpY»KHOCTH, OMHMCAHHOM OKOJIO TpallelUH, JIEXKUT Ha ee 0OJIbIIeM OCHOBAaHHUH.
BokoBasa cropoHa Tpamenuu pasHa 15, paguyc okpy»KHocTH paBeH 12,5. Haiiaure mio-
magb Tpameuu.

Xopaa AM OKpPYXHOCTU, OINIKCAHHOM OKOJIO paBHOOeapeHHoro TpeyroabHuka ABC, me-
pecekaet ero ocaoBaHue BC B Touke E, AE = ME = 3. Haigure AB.

Otpesku AM u BE — BuicoThl Tpeyroabauka ABC, Touka O — 1IeHTD BIIMCAHHOH B HEro

OoKpy:kHOCcTH, AB = 12, ME = 6. HaiinuTe paguyc OKpPYKHOCTH, OIMMCAHHON OKOJIO Tpe-
yrosasauKa AOB.
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BexTops! 1 KOOPAHMHATLI

BexTop — BeaHMuMHA, KOTOpasd XapaKTEepHU3YeTCA He TOJLKO YUCJIOBLIM 3HAYE€HHEM, HO U
HanpasiaeHueM. Hanpumep, CKOpoCTh mepeMelleHHUs Teja (TOUKH), AeHCTByIOIIas Ha TeJoO
cuia, U T.[. BeKTop, Kak ¥ QYHKIHA, MOXeT ObITh IIPEACTABJEH (3ajaH) PA3HBIMH CIOCO-
6amu (pyHrnousa MoxkeT ObITH 3ajaHa Tabiauieit, ¢opmysol, reomMerpudeckoil ¢urypoii,
CJIOBECHBIM OITMCAHUEM...). BEKTOD MOKeT OBITH 3ajaH rpadUUecKH MAapoyd TOUEK: UCXOJAHBIM
W KOHEUHBIM IIYHKTAMH JBUKEHUsA (B IepeBRoJe C HEMEIIKOrO «IIYHKT» — Touka). Mx mMoxHO
o6o3HaunTh OyKBamMu, Hanpumep, A; u A; uiau A u B. MoKHO UCHOJIB30BaTh APYroi rpa-
duueckuil o6pas3 — CTPEJIKY, BBHIXOAAIIYIO U3 HAYAJBbHOM TOYKH U 3aKaHUWBAIOIIVIOCA B KO-
HeuHON Touke. HacTo AnA o003HaueHWs BEKTOpAa Ha ILJIOCKOCTH HCHOJIL3YIOT YIIODAHOYEH-
HYIO IIapy 4YuceJ.

Ecsiu BeKTOD mpejcTaBiieH CTDPEJKOH, TO ero HalpaBJeHHe BHUAHO. Eciu maobpakenue aa-

HO Ha KJIeTUaToHf ceTKe ¢ Auedkor 1 x 1, To BeqnuuHy (AJUHY) BEKTOPA JIETKO MOACYUATATD.

—

IIpumep 60. Halizure AMUHBI BeKTOPOB d, b, ¢, M300pasKEHHLIX HA KJeTdaToil Gymare c
pasMepamMu KJeTKm 1 x 1.

Q |

ol

Pemenne.
1) nuHa CTOPOHBI KJETKH paBHA 1, 3HauUMT, AJTHHA BEKTOPA paBHa 4, T. €. |5| =4,

2) AHaJOrMYHO IOJyJIaeM ‘I;‘ =6.

3) Orpesok, u300pakalIUil BEKTOD C, SABJISETCA TUIIOTEHY30H INpPAMOYTOJLHOTO Tpe-
YTOJbHHUKA C KATETAMH JJIWHEL 3 U 4,

4) 3uauut, mo Teopeme ITudaropa |¢| = V32 + 42
OrtBerT: 4; 6; 5.

5.

IIpumep 61. Haiijure AIMHY CyMMBI BEKTOPOB @ U b, M300pakEéHHBIX Ha KJeT4aToil Oy-
Mare ¢ pasMepamMu KJeTKH 1 x 1.

ol
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Pemenue. IloCKOJBKY BEKTOPBI OTJIOMEHBI OT ONHOM TOYKH, AJA IOCTPOEHUA CYMMBI
YAOOHO HCIOJB30BAaTh INPABUJIO Iapasiesorpamma. s 9TOro CTPOMM mapajjielorpamm,
ABYyMsA CTOPOHAMHM KOTOPOTO CJYXKaT OTpe3KM, H300paskaroliue AaHHBIE BeKTOphl. CyMMmoil

BEKTODOB #ABJAeTcA BeKTOop MC, 3alaHHBIA AMATOHAJBI0 IIAPALIEJOIPAMMA, MCXOLAINEH u3
ob1utero HavaJsa M mTaHHBIX BEKTOPOB.

Orpe3ok, M306paskKaOMNi CYMMy BEKTODPOB, ABJISAETCA I'MIOTEHY30H TPEyroJILHUKA C KaTe-
TaMu 6 u 8. 3Hayur, no treopeme Iludaropa:

'&'+5‘=\/62+82 -10.

OTtBer: 10.

Npumep 62. Hafignre AIuHy CyMMBl BEKTOPOB d K b, n300paXEHHBIX Ha KJjeTdaTol Gy-
mare ¢ pasmepamu KjieTku 1 x 1.

Q|

ol

Pemenne. [Ina mOCTpoeHHMS BEKTOpa CyMMBI MOXXHO HCIOJb30BaTh JubO IPaBHUJIO Tpe-
yroJabHUKa (JIeBbIil PUCYHOK), n1u00 MpaBHO mapajjenorpaMma (IpaBbelil PHCYHOK).

A b B A B
PLERY RERD
/ Y
= W = e
a IC. a C,

7 //
W Zammw

ITo teopeme Iludaropa: ‘5] =v62+82 =10.
OtBer: 10.

o~ 1
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3ameuanue. Ucnonnsdya o003HAaUeHUA HA PHUCYHKEe, 3aIMIIEM CyYMMY BEKTODOB, OJYYEH-

HYI0 II0 npaBuay TpeyroabHuka: OA + AB = OB. 3aMeTbTe, IPH Hepexoje OT JeBOH 4YacTH
paBeHCTBa K NPaBOH IIPOM3OHIJIO «IOrjolieHne» G6YKBul A. BoT Tak, gmcTo GopMAaILHO MOXK-

HO yIIpoliaTh CyMMEI BeKTopoB. Hanpumep, OA+BO=BO+0A=BA.

Ilpumep 63. HaiiguTe AnmuHY pasHOCTH BEKTOPOB G M b, M300paX6HHLIX Ha KJeTdaToil
Oymare ¢ pasaMepaMu KJeTKu 1 x 1.

Q1

(9] 3 B

Pemenue. Mcroib3yss CBOMCTBO Pa3HOCTH BEKTOPOB (Pa3HOCTL BEKTOPOB PaBHA CyMMe BeK-
TOpa-yMeHbIIAeMOro U BeKTOpPa, IPOTHBOIIOJIOMHOIO BRIYUTAEMOMY), MOJIyYaeM:

6—5:6+(Tb)=O—A.+(—(i§)=O—A.+B_(')

(BexkTop —~OB, T.e. IPOTHBOMOJIOXKHLIA BeKkTOPY OB, aTo — BekTOop BO).
Jlasiee, TpUMeHUB IIepeMECTHTEJbHOE CBOMCTBO CJI0XKEHUA BEKTOPOB, IOJYIUM:

OA+BO=BO+0A.
A

Q|

A

- __jd =

Jlanee mo mpaBMJIy TPEYTrOJIbLHHKA MOJydaeM: BO+0OA=BA.

Ilo Teopeme IIudaropa HaxoguM AJUHY BeKTOopa BA:
@ - 5| = 'BZ| =22+ 6% =2/10.
Orget: 2410 .

BexTopnl M0kHO 3aKaBaTh KOODAMHATAMU Ha KOODAMHATHON ILIocKocTH. Hampmmep, mis

—_

BEKTOpa AB YKa3aTb KOOpAVWHATHEI HaYaJjia BEKTOpa — TOYKH An KOHIA BEKTOpa — TOYKH B:
A(xi3 1), B(xg; 92).

3Has KOOpANHATHI HAYajJa M KOHIA BEKTOPa, MOXXHO BBIUYHUCIUTH KOOpAHWHATBI X U Y ITOTO
BeKTopa: X = Xg —X15 Y= Ya - (1’13 KOODOAWHAT KOHIA BEKTOpa HAAO0 BbLIYECTE COOTBETCT-
BE€HHbBIEe KOOPAWUHATHI Ha‘{aJIa).

Takum obpasom, E(xz —-X15 Y2 —Y1)-
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IIpumep 64. Haiizure KoopAuHATHEI BeKTOpa TB, ecinu A(2; 3), B(8; —3).
Pewmrenne. Haiiném aGecuucey BexkTopa: x = 8 — 2 = 6,
saTeM opIMHATY: y = -3 — 3 = —6.

HUraxk, TB(G; - 6)
Orser: (6; —6)

IIpumep 65. BexTop AB c HavajoM B Touke A(3; —2), uMeeT xKoopauHaTe! (—6; 3). Haii-
AuTe abermccy Toukm B.

Pewenne. Iloacrapnasa B hopmyny x = xg9 — x; aberuccel BekTopa AB U TOYKH A, mOJy-

yuM —6 = x; ~ 8, oTKyza x =3 — 6 = —8.
OtBer: -3.

3HafA KOODAHMHATEI BEKTODA Zi(x; y) , MOKHO HAWTH ero JJHHY II0 dopMmy.ie: ]Zi’ = \/xz + y2 .

ITpumep 66. Haiixute Anuny BexTopa Zi(—5; 12) .

Pemenue. |Zi| = \/(—5)2 +12% =13.

Oreer: 13.

IIpumep 67. Haiigure 1auHy BeKTOpa E, ecam A(6; —1), B(3; —5).
Pemrenue. Haiiném K0oOpAVHATEL X U § BEKTOpPA AB:
x=83-6=-3,y=-5-(-1) =—-4.

Urax, A—B(~3; -4). CrenoBarespHo, AB| = (—3)2 + (—4)2 =5.

OtBer: 5.
Ob6paTuTe BHMMaHHE: AJHHA HEHYJEBOro BeKTOpPa BCErJa BbIPAaXKaeTCA IIOJIOKHUTEJIbHBIM
yucaom!

IIpumep 68. [IBe cTopoun npamoyroabanka ABCD paBubl 20 n 21. Haligute aauny cym-
MBI BEKTOPOB AB u AD.

B C
20
A o1 > D

—_—

Pewmrenne. Ilo npaBuny napanienorpamma moayudaem: AB+ AD = AC . Inuna BekTopa AC
paBHa nivHe oTpeska AC, KOTODHIH ABJAAeTCS AUATOHANBIO IpsaMmoyroabHuUKa. IIo Teopeme

IIndaropa: AC = V202 +212 = 29.

Otsert: 29.
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IIpumep 69. Ise cropoHbl npamMoyroiabuuka ABCD pasnbl 7 u 24. Haijaure qiauny pasHo-

cTu BeKTOpoB AB u AD.

B C
7

D
A 24

_— — — — —

Pemenue. TB-TD:TB+(—TD)=AB+DA=DA+AB:DB;

]_DTB}: 72 + 242 =25,
OTtBeT: 25.

Kpome ciiokeHus ¥ BLIYUTAHKHSA BEKTOPOB B IIKOJBHOM KYpCe NeOMeTPHMH pacCMATPHUBAETCA
CKAJIAPHOE YMHOMEHHe BeKTOpOB. CKaJIAPHEIM IPOU3BEJeHNeM BEKTODOB d M b HasblBaeTcH
YHCJI0, PABHOE TMPOU3BEAEHHIO AJIMH dTUX BeKTOPOB HA KOCHMHYC YIJa MEXAY BeKTOPAMM:

a-b =|Zi|-'b’-cosa .

Yros Mexy BEKTOPAMH PaBeH YIVIy MEXJY JydaMH, 3aJa0IMMHU HAIPABJeHHE BeKTOPOB:

oy = ZAOB; ay = ZBOC.

o az
- .

A (o) C

CrenyeT IIOMHHTB, YTO KOCHHYC OCTDPOTO YIJa HOJOMHUTEJIbHBIM, TYNOro yrja — OTPHILA-
TeJbLHBIN, IIPAMOTO yIja paBeH HYJIO. YTOJ MeKIY COHAIIPABJECHHLIMM BEKTOPAMH CUHMTAETCS

PABHBIM HYJIIO (cos 0° = 1) » YTOJI MEXXJY IPOTHBOIOJIOMHO HANPABJIEHHRIMHA BEKTOPAMH paBeH
180° (cos 180° = —1) .

IIpumep 70. Cropons! npamoyronbuuka ABCD paBubl 7 u 24. Hailiaure ckansgpHOe IPOH3-
BeeHHe BeKTOpoB AB u AD.
Pewenne. ITockoasky B npsamoyronbHuke AB | AD, ToO yron MeXay BeKTOpaMH AB u

AD pasen 90°, cienoBaTeJBbHO, €ro KOCHUHYC paBeH HyJi0. [loatomy AB-AD = 0.
Otser: 0.

IIpumep 71. CroponHa mnpaBuibHOro tpeyroiabHuxka ABC pasna 6. HaiiauTe cKasApHoe

npousBeaenne BeKTOopoB AB u AC.
Pemenue. ITockonbKy TPeyroJbHHUK NMPaBUJLHEIN, BCe €ro CTOPOHEI PaBHBI 6, U BCE YIJIBI

paBubI 60°. IloaTomy
AB-AC :jATB)-(E'-wMBAC =6-6-cos60° =36-0,5=18.
OTtser: 18.
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3ajxayuy A CAMOCTOATEJIbHOM PadoTsl

180. Haiigure nnuny BekTopa ¢ (pasMepbl KjaeTku 1 x 1).

182. Haiigure fnuHy BeKTOpa ¢ (pasmepsl KaeTKu 1 x 1).

183. Haiizure miuHy BeKTOpa ¢ (pasMepsl KaeTKH 1 x 1).

184. HajiguTe nimEy CYMMBI BEKTOPOB d U b (pasMepsl KJaeTKku 1 x 1).

a

Sy
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185. HaiiguTe AJIMHY CyMMBbI BEKTOPOB 4 U b (pasmeps! Kjaetkn 1 x 1).

a oot
’/

[w X

186. Haiizurte AJIHUEY CYMMBI BEKTOPOB 4 M b (pasameps! KiaeTku 1 x 1).

Q!

oL

187. Halinure AIMHY CYMMBI BEKTODOB 4 H b (pasameps! KiaeTKu 1 x 1).

ISH

188. HaiinuTte AJIUHY CYMMBI BeKTOPOB G H b (pasmeps! KjaeTku 1 x 1).

b Ppd
< — g
a
//
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189. Haiigure qinHy CyMMBI BEKTOPOB G W b (pasMepsl KJeTKH 1 x 1).

&l

190. Hajigute quHY PAa3HOCTH BEKTOPOB d H b (pasMmeph! KiaeTKu 1 x 1).

\

Qi

191. Hailigurte AJAMHY PAa3SHOCTU BEKTOPOB 4 W b (pa3Meph! KiaeTKH 1 x 1).

5

an

Sl

Y

192. HajizuTe qJMHY PAa3sHOCTH BEKTOPOB d U b (pasMepn! KJeTKH 1 x 1).

Ql
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193. HaiiquTe AJIUHY Pa3sHOCTH BEKTOPOB 4 U b (pasmepsl KaeTKH 1 x 1).

194.
195.
196.
197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

Ql

Haitgunre abecipccy BeKTOpa E, ecau A(5; 3), B(2; -3).

Haiigute opaAnHATY BEKTOpA E, ecau A(5; 3), B(2; —3).

HaitnuTe cyMMy KOOpAWHAT BEKTOpa AB , ecau A(2; 5), B(6; —3).
HaiiguTe npousBejeHUEe KOOPAUHAT BEKTOpA E, ecau A(0; -3), B(8; —1).

BexTop AB ¢ HauavOM B TOUKe A(5; —2) umeer KoopauHathl (—3; 6). Halinute abcuuc-
cy TOYKHu B.

BekTop AB c HaYanoM B TOUYKe A(4; —1) umeetr xoopaunartse! (—5; 0). Haiixure opaguna-
Ty TOYKu B.

BexkTop AB ¢ KOHIIOM B TouKe B(5; —2) umeer xoopauHaTte! (—3; 6). Haiigure abcmuccy
TOUKH A.

BexTop AB ¢ KOHIIOM B Touke B(—5; 2) umeer koopauuathl (3; —1). Haiigure opauHaTy
TOUKH A.

Haiigure aiauny Bextopa d(-7; 24).
Haiinure nimHy BexTOpa 5(3; - 4) .

Hajiinnte giuny BeKTOpa A_—B , ecau A(6; —7), B(—3; 5).
Haiigure aiuny BeKTOpa AB , ecau A(—6; 1), B(18; 8).

IBe cropoubl npaMoyroiabHuka ABCD pasubl 12 u 16. Haiigure AIMHY CyMMEI BEKTO-
poB AB u AD.

IBe croponbl mpaMoyroabHuka ABCD pasue! 12 n 35. Haligure AIMHY CYMMBI BEKTO-
poB AB u AD.

IBe cTopoHul npamoyroiabuuka ABCD pasubl 9 u 12. HalizuTe nanHY PasHOCTH BEKTO-
poB AB u AD.

IIBe cTopoub!l npsaMoyrogbHuka ABCD paBubl 7 U 24. Haiizure gjuHy pasHOCTH BEKTO-
poB AB u AD.

Croponnl npsimoyroiabuuka ABCD paBHb 1 u \/5 . Haiigure cransipHOe MpPOU3BEACHHUE
BE€KTODOB AB u AD.
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211.

212,

213.

214.

215.

216.

217.

218.

219.

220.

221.

222,

223.

224,

225.

226.

227,

228.

Cropousl npaMmoyroasHHKa ABCD AB = 2 u BC = 4. Hailigute cKalsgpHOe IpPOU3BEJE-

HUe BeKTOopoB AB u DC .

Croponbl nmpamoyroabuuka ABCD AB = 3 u BC = 5. Haiiiure ckanapHOe TpoU3Beje-

HHEe BEKTOPOB B_C. u m .

CropoHa npaBuyibHOTO TpeyroibHuka ABC paBHa 4. HaliauTe ckalasipHOe IIPOU3BeJeHUE
BeKTOpoB AB u AC.

CropoHa mpaBMJBHOTO TpeyroabHuxka ABC paBHa\fF; . HaiianTe cxransipHoe npomu3Beje-

HHe BEKTODOB B_zd " EE .

Cropouna pomba ABCD paBua 7, Z/BAD = 120°. Haiigute ckalasipHOe IIPDOU3BEJEHIE BEK-
TopoB AB u AD.

Cropona pomb6a ABCD pasra 8 u pasua guarosHanu AC. Halifure crajlsipHOe IIpOM3Be-
IeHue BeKTopoB AB u AD.

Huaronanu pom6a ABCD paBub 6 u 8. Haliiute 1IHHY BeKTOpa AB- AC.

Huaronanau pom6a ABCD paBub 7 u 24. Haliagute AnUHY BEKTOpa DC - AC.

Cropona pom6a ABCD pasna 2, ZABC = 120°, HaiiguTe CKaJsIpHOe IIPOM3BeJieHHE BEK-
TOpoB AB m AD.

Ha nnockoctu ormeuennsl Touku M(1; 3), K(—2; 3) u P(—1; 15). HainuTte JNIUHY BEeKTO-
pa MK + MP.

Ha nnockoctu oTMedeHBI TOUKHM M(—3; 4), K(-1; 4) u P(3; 10). HaiiauTe AJIHMHY BEKTO-
pa MK + MP.

Ha maocxoctu ormedeHbl Toukd M(2; 1), K(8; 1) u P(-2; 5). Haiiaute JJHHY BEeKTOpa
MK + MP.

Ha njockocTi oTMedeHB!I Touku A(—8; 1), B(—1; 9) u C(8; —3). Haiiaute anuHy BeKTOpa
AB-AC.

Ha nnockoctu oTMedeHBl Touku A(-3; 4), B(6; —2) u C(1; 10). HaliauTe AnuHY BeKTOpa

—_

AB - AC.

Ha nnockoctu oTMedennsl Touku A(—7; 4), B(1; 6) u C(7; —2). Haiizute g1uHy BeKTOpa
AB-AC.

Ha nsiockocTu oTMedeHBl ToukUu A(—5; 2), B(10; 4) u C(—2; 20). HaiiiuTe AJTHHY BEKTO-
pa AB- AC.

B napannesnorpamme ABCD u3BecTHBI KOODAMHATHL Tpex Bepiiud A(-1; 3), B(2; 4), C(7; 8).
Haitigure cyMMy KOOpAHMHAT BepIuuHBI D.

B napanienorpamme ABCD uaBeCTHBI KOOPAMHATHI Tpex BepmuH A(2; —4), B(3; —3),
C(-5; 9). Haiigure cyMMy KOOPAMHAT BepINUHBI D.
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MOJEJHUPYEM

B sToM paszene comepskaTcs 3afaHusA, aHATOTHUUYHBIE 3aJaHUAM MoAyJaa «PeanbHaa mare-
MaTuKa». 3afaHus 9TOTO MOAYJIA IIpelHas3HaueHbl JJA IPOBEPKH YMEHUS UCIOIb30BAaTh IIPU-
obpeTeHHble 3HAHWS XU YMEHHsI B NPAKTUYECKON /IeATEeJbHOCTH M IIOBCEJHEBHOM KU3HH,
CTPOUTH M MCCJIENOBATh IPOCTEHLIVE MaTeMaTuyecKue MOAeIu. ITO 3aJaHudA, GOPMYJIUPOBKa
KOTODPBIX ONMCBHLIBAET NPAKTHUYECKYI CHUTYallUi0, 3HAKOMYIO ydYaIlluMcsa WUIH OJIMU3KYI HX
JKU3HEHHOMY OIBITY.

Ias1 pellleHUs TAKUX 3aJa4, HYXKHO B XOJle aHAJIN3a YCJIOBUA:

— BBIIEJIUTh MaTeMaTHYecKue O0'beKThI, YCTAHOBUTH MaTeMaTUUYeCKHe OTHOIIEHUSA U CBHA-

3U MEXIY HUMU;

— IOCTPOUTHh MAaTEMATUUYECKYIO MOJeJb CUTYaIlNU;

~ IpeobpasoBaTh ee, UCIIONb3YsI U3BECTHLIE OIPEJeJeHUs U TeOPEMBI;

— TOJIYYEHHBLIN OTBET BLIPA3WTh B TepMMHAX 3ajJadH.

Ipumep 1. Ha donaprom cTosnbe HA BhIcOTEe 6 MEeTPOB 3akpelljeHa Jjamia. IleBouka CTOUT
B 4 marax ot croJsba. [auHa ee Tenu paBHa 1 1mary. Hafizure pocT 1eBOYKH B CAHTHMETpAax.

Peunrenne. BbicoTa KpemieHHUsA JTaMIIBI — BTO PACCTOAHHE TOYKU KDeMJeHUS JIaMIbi OT IHO-
BepxHOCTH 3eMJu. M306pasuM MOBEPXHOCTHL 3eMJIM JIMHHeH, cToa6 — OTPe3KOM, BEPXHUHN KO-
Hell KOTOPOTO — TOYKa Kpellaeuusd jJaMmnsbl (puc. 1). Orpesox CD ucnonb3yeM s uaobpaske-
HHUsA JeBOYKH. JIyd cBeTa JIaMObl KacaeTcsad MaKYIIKM TOJOBBI J€BOUKU M OTPAHHUYUBAET TEHb
(rouka T). ITocKOJBKY JeBOUKA CTOMT Ha pPacCcTOAHMH 4 11aroB oT cTosba, a AJIWHA TeHH Je-
Bouku paBHa 1 mary, To AC = 4CM. TakuMm 06pa3oM, 4TOOLI HAWTH POCT LEBOYKH, HYXKHO,
3Has AJUHY OTpe3Ka AB, BBHUMCAUTH AauHy oTpe3dxa CD. IlocTpoeHHBIH B XOme aHan3a yc-
JIOBHUS YepTeXxk (pUC. 2) ABJSETCS TeOMeTPHUYECKONH MOJe/Ibl0 OMMCAHHOM B 3aJade CUTYAIlUH.

B B
D
a a
A A cC M
Puc. 1 Puc. 2

IIpamoyroabHbie TpeyrodbHUKN MAB u MCD wumeroT obuiuit yroa M, 3HAUUT, OHU IO-
no6Hbl. 1loaTOMYy B KauecTBe MaTeMaTHYECKOro MeTOAa NPeoOpas3oBaHUA MOJAEIH HCIOJAb3yeM
MeToJ mogobus.

B nopo6ubix Tpeyroapuukax MAB u MCD cropoust AB u CD nponopnuoHAJBHBL CXOLCT-
BeHHBIM cTopoHaM AM u CM, T.e. é'i = ﬂ .

CD CM

TTockonbky AM = AC + CM = 4CM + CM = 5CM, To M =5.

6
IlogcTaBUB B NIPOIOPIIMIO YMCJIOBbie JaHHBIE, IIOJYYHM: D =5.

CrnenoBarensro, CD = 1,2 (M). Beipasum oTBeT B caHTuMeTpax: 1,2 M = 120 cm.
Takxum o6pa3oM, pocT HeBOoUKHU paBeH 120 cM.
Oteet: 120 cMm.

Pa3yMeeTCﬂ, OIIHMCaHMe pelleHUuA IIPpUBeJeHO 3JeChb TOJBKO AJA HJJIICTPaIHUM IIpolecca
MOOEJIHNPOBAHUA. Ha ska3amene Tpe6yeTCH HamucaThb JIUIOb OTBET K 3ajJa4e.
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10.

11.

12,

13.

14.

3agaHMA QA CAMOCTOATEILHOM pPaboTsl

Ha ¢onaproM crosbe Ha BhICOTe 6 MeTPOB 3aKpenJeHa Jamma. JeBouka CTOMT B 3 miarax
ot cronba. /lnuHa ee Tenn paBHa 1 mary. HaliguTe pocT JeBOYKHM B CaHTHMeETpPax.

Ha ¢onaprOM cronb6e Ha BhicoTe 6,03 MeTpoB 3akpemseHa jaMmna. MysKYMHA CTOMT B
4 marax ot ctonba. [lnuHa ero TeHu paBHa 2 maraM. HaiiiuTe poCT MyKuUMHBI B CAHTH-
MeTpax.

Ha c¢onapuoM cronfe Ha BhICOTe 6,96 MeTpOB 3akpensieEa JaMmMna. My»XYHMHa CTOHUT B
6 marax ot cronba. [ITMHa ero TeHu paBHa 2 waraM. HalifuTe POCT My»KYMHBI B CaAHTHU-
MeTpax.

Ha pucynke n3o6pakéH KoOJIOZeI| C «xKypaBiéM». KOpoTKoe mieuo uMeer AIMHY 2 M, a
AnuHHOe Iiedo — 6 M. Ha CKOJIBKO METpOB ONYCTHTCA KOHeI| AJHHHOTO ILjIeda, KOraa
KOHeI[ KOPOTKOro noguuMerca uHa 0,5 m?

1

Haiigure rpagycHyio Mepy yria MeKAy 4acOBOM M MHHYTHOM CTpPEJIKAMHM 4acoB B 7 4acoB
30 MmuHYT.

Hailigure rpagycHYI0 Mepy yIJja MeXJIy 4acoBOil ¥ MHHYTHOH CTpPeJIKaMHK 4YacoB B 9 uacoB
30 MHHYT.

Haiinute rpagycHyio Mepy yrJja MeXIy 4YacOBOIl M MHHYTHOH CTpeJKaMu 4yacoB B 1 uac
30 MuHYT.

HaiiguTe rpagycHyo Mepy yria MeKIy YacOBOM M MHHYTHOH CTpeJIKaMM 4acoB B 3 yaca
30 MmunyT.

Kakoit yros onmuceiBaeT 4yacoBas CTpesjKa uacoB 3a 4 uaca? OTBer 3alHIIUTe B rpagycax.

Kaxkxoii yron omuceiBaeT uacoBas CTpeJKa 4acoB 3a 7 uvacoB? OTBer 3alWIIUTe B Ipa-
aycax.

Kaxoit yron omuceiBaeT MUHYTHAasA CTPeJKa 4acoB 3a 55 MuHyT? OTBeT 3aIHIINTE B rpa-
Aycax.

Ha xaxymo ZIUHY HYXKHO Pa3gBHHYTh Pa3ABHKHYIO JIECTHHUIY, YTOOBI €e BeDXHHIH KOHeI
JOoCTaBaJl O KApHW3a AoMa Ha BeICOTe 6 MeTpOB, a HMXHMH OTCTOAJN OT CTEHHI Ha
2,5 merpa? OTBeT 3aIMIIKTE B METPax.

Ha xaKOM PacCTOAHHUM OT CTeHhI HYKHO 3aKPENUTh HMXKHHH KOHeI, JIECTHUIILI, YTOORI ee
BEPXHMI KOHEI[ JOCTaBajJ KO KapHW3a JoMa Ha BHICOTe 6 MeTpOB, ecaM AJIMHA JIECTHUI B
6,5 Merpor? OTBeT 3anuOIUTEe B MeTpax.

Ha xkaxom pPacCTOAHHNH OT CTE€HBI HYKHO 3aKPEIINThH HUMKHUMN KOHe€Il JJeCTHHIEI, 4yTOORI €e

BEPXHMI KOHeIl JOCTAaBaJ A0 KApHN3a XoMa Ha BhIcOTe 12 MeTpOB, ecJM AJIHMHA JIECTHHIHI
12,5 meTpor? OTBeT 3anMINNTE B METPax.
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15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

Ot crosiba BHICOTOI 12 M K AOMY HaTAHYT NPOBOJ, KOTOPBIH KPEIMUTCA Ha BHICOTE 4 M OT
deMJM. Paccroanue or goma go ctonba 15 m. Brruucaure AauHYy IpoBOJA.

B nupke K BepIIMHAM ABYX MauT TMpHBA3aH Tpoc. Korjga kanaToxojern, goiesn A0 CepeaH-
HBl TPOCA, €ro HaTsiKeHHe OocJabuyiu TakK, YTO OH OmycTucs no apeHwnl. Ha xkakom pac-
CTOSHHH OT Ma4ThLI BLICOTOH 6 MeTpOB KaHATOXOAel KOCHYJCH apeHbl, eCJIH BLICOTA BTO-
poit MmauTel 4 MeTpa, a paccrogHue MexAy HUMU 10 MeTpoB? OTBeT 3anMIIUTE B MEeTPax.

Ha BeplmnHAX €J0K CHUAAT ABe BOPOHBLI. BBICOTHI JepeBheB paBHBL & M U 7 M. Paccrosnue
mexay uuMu 12 M. Ha KakoM paccTOSHMM OT HEPBOH €IKHM Ha 3eMJe HalOo IOJOXHUTh
CHIp [AJ 3THX BODPOH, UTOOLI PAcCCTOAHHME OT HHUX A0 chipa ObLIM opMHaKoBeIMH? OTBeT
3aOUIINTE B MeTpax.

Ha paccroauum 12 M apyr oT gpyra pactyT ABe €JKH. BrelcoTa oxHoit 16 M, a apyroit
11 m. C BepIIMHBI HA BEepIIMHY IepenpbirHyia Oenxa. Haiiaure paccrosaxue (B MeTpax),
KOTOpO€ OHA IpeojoJiesia.

CosiHeuHEIC JIYYHM MAAAIOT Ha 3eMJro mona yraoMm 30°. Haliaure BBICOTY AepeBa, e€CIH AJIH-
Ha ero TeHu 3 Merpa. OTBeT 3alHILKTEe B METPaX, OKPYIJIUB €ro I0 HeCATHIX.

Haiiaure yroa majgeHHs COJHEYHBIX Jiyueil, ecau AJmHA TeHU 3abopa paBHa ero BHICOTE.
OTBeT 3allHINNTEe B rpaaycax.

CosHeuHble JYYH MAJAIOT Ha 3eMJa0 nof yraom 60°. Kaxoit AJIHHBI TeHL OTOpAcHIBAET
BePTHUKAJIbHO BOTKHYTHIM B 3€MJIIO IIECT, BLICOTON 5 merpoB? OTBeT 3amHINNTe B MeTPax,
OKDVYIJINB €T0 0 JeCATHIX.

Paguomaurta, BeicoToii 20 MeTpoB, 3aKpellieHa Ha pacTAKKAX, HAVIIUX OT CEepPeIUuHBI
MauThl 0 TOUEK KpeIIeHWs K 3eMje. HaiiauTe, mIOI KAKMM YIJIOM K MauTe DPaCIOJIOXKe-
HBI PACTSAXKKH, €CJIM UX JauHa paBHa 20 merpam. OTBeT 3allMIIKTE B rpajgycax.

PagmomauTta, BBICOTOH 32 MeTpa, 3aKpelJyeHa Ha pacTaKKaX, HUIVIIUX OT cepeIWHBI
MauTHl A0 TOYEK KpeIlleHus K 3emue. Haligure, moJ KaKHM YIJIOM K 3eMJIe PACIIOJIOMKe-
HBI PACTAKKH, ecJIM UX AJuHa paBHa 32 MeTrpaM. OTBeT 3alMIINTEe B Irpagycax.

Paguomaura 3akpelljieHa Ha PaCTAMKKAX, UAYIIHX OT CePeIUHBI MAUYTHI O TOYEK KpeILie-
HuA K 3eMJye. HaliguTte anuHy pacrsaxex (B MeTpax), €CJU OHHM PACIOJIOMEHBI IMOJ YIJIOM
60° x MauTe, a ee BbICOTA paBHaA 24 MeTpa.

Pagnomaura 3akpeljieHa Ha pacTsKKax, HAYIIUX OT CePeIHHBI MauYThI A0 TOYEK Kperie-
Hud K 3emJe. Halinurte mnmHy pacrsaxex (B MeTpax), €CJU OHHM PACHOJIOMEHBI MO YIJIOM
30° k semJie, a ee BbICOTA paBHaA 26 MeTpOB.

HeoroposxeHHbIN 3eMEJILHBLIH y4YaCTOK HMeeT (QOPMY IPAMOYTOJbHHKA CO CTOPOHAMH
30 metpoB u 45 mMeTpoB. Haligure piauny 3abopa, KOTOpbINA OyAeT YCTAHOBJIEH MO T'PAHU-
1Ie aTOoro yuyactka. OTBeT 3alMUIINTE B METPax.

Paboune ucmoab3oBasmm 122 Merpa JIeHTHI A OTPAMIACHUS KOTJIOBAHA IPAMOYTOJBHOHI
¢opmel. Illupuua kornoBana 17 merpos. Halizure ero AnHYy B MeTpax.

dyT6oabHOE TOJEe B (OpMe MPAMOYIOJbHUKA HMeeT miomaxb 7140 m°. Ero giuHa paBHa
105 metpoB. HaliguTe mupuHy MoJasas B MeTpax.

JauHa BoaeiO0oJbHON NIOMIAAKH B ABa pasa 0oJiblile €€ IITUPHHLL, a IJIONaAL paBHa 162 M2,
Hafiznte gnuny maomagku. OTBeT 3anuIINTe B METPax.

Jlectuuia ua 12 crymeHexk BbicOTOM 15 cMm, mupuHOi 20 ¢CM IOKPEHITA KOBPOBOM IOPOXMK-

Koii mupuHoit 65 cm. KakoBa miaomagb 9Toif KOBpOBOH AoposKKHM? OTBeT 3alHINNATE B
KBaJpaTHLIX MeTpax.
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31.

32.

33.

34.

35.

36.

37.

IloBepxHOCTL OTKHAHOTO cTOJMKA mMeer GOpPMY paBHoOexpeHHOI (paBHOGOKOI) Tpare-
uuu ¢ ocuopaHmamu 40 cm, 60 cm u BoicoToit 50 cMm. Ompenmenure ero maoimagb. OTBET
3a0UNINTEe B KBaApPaTHBIX MeTpax.

CroubKO oceit cumMeTpuu uMeeT 6yxksa H, nsobpaskeHHas Ha pucyHke? H
CKoOJBKO oceil cuMMeTpuu uMeeT GykBa X, uadoOpaskeHHAsA Ha pUCYHKe? x
CKOJIbKO ocell cMMMeTpHH uMeeT O6yKsa II, nsobpaskeHHad Ha pUCYHKe? "

CKOJNILKO OCell CHMMEeTPHH HMeeT H300pasKeHHBIN Ha PHCYHKe [0-
POKHBIH 3HAK?

CKOJIBKO OCell CHMMETPHMM MMeeT M300pakeHHbIH Ha PHUCYHKe JO-
POKHBIIT 3HAK?

Kaxoii u3 JOposKHBIX 3HAKOB, U300pa’KeHHbIX Ha PHUCYHKe, HMeeT
TOJILKO OJHY OCh CHMMeTpuu?

1) 3)

2) 4)
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38. CkoabKO oceil CHMMETDHH HMeeT M300pa’KeHHBIH Ha DPHCYHKe J0-
POKHEIA 3HaK?

39. Kakoil 13 JOPOYKHEIX 3HAKOB, M300paKEeHHBIX HA PHCYHKE, UMEeT IEeHTP CUMMeTpHuu?

1) T ) 3) v
}ﬁ
4) ::

2)

40. Cronpko oceil cuMMeTpHUM HMeeT M300paKeHHEIM Ha PHCYHKe J0-
POKHEIHM 3HAK?

41. Cxonpko oceil cuMMeTpuM MMeeT M306pa’KeHHBIA HA DPHCYHKe IO-
POKHEIHN 3HAK?

42. CxkoabkO oceil CHMMeTDHHM HMeeT M306pa)KeHHBII Ha PHCYHKe HO- Q

POKHBIN 3HaK?

43. Cronpko ocell cuMMeTpHMH HMMeeT M300pajkeHHBIM Ha pUCYHKe JO-
POXKHBIN 3HAK?
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44. CKoNbpKO oceil CHMMeETPUM MMeeT H306pa’keHHBIH Ha DUCYHKe I0-
POKHBIN 3HAK?

45. Kaxoit n3 JOpoKHBIX 3HAKOB, U300pa’KeHHBLIX HA PHCYHKE, UMeeT TOJbKO ABE OCU CUM-
MeTpun?

1)

2)

46. CKOIBKO OCeil CHMMETPUH HMeeT M300pa)kKeHHBI Ha PUCYHKE I0POK-
HBIHA 3HaAK?

R termestorstmieespoviicotitanimtessapaacorrreicnien -

47. Kako#l 13 JOPOKHBIX 3HAKOB, U300pa’KEHHBIX HAa PHUCYHKe, He HMeeT IeHTpa CHUMMeT-
puu?

1) 3)

2) 4)

48. CKOJBKO OCeli CMMMeTDUH MMeeT H300paKeHHBI Ha DPUCYHKE JOPOK-
HBIA 3HAK?
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49. CKoJIBKO ocell CUMMETpMHM MMeeT H300pa’KeHHbI Ha PHUCYHKE JO-
pOXKHBIH 3HAK?

50. Ha xaxoil HaMMeHBLIUIHMH MOJOMKHUTENbLHBIA yroJ HYXXHO IIOBEPHYTH
1300paKeHHBIHA HA PHCYHKE JOPOXKHBIN 3HAK Tak, YTOOBI OH COBIAT
¢ cofoit? OTBer maiiTe B rpagycax.

51. Ha xaxkoli HamMeHBINUH MOJOXKHUTEJbHLIA yroJ HYXXHO TIOBEPHYTH
u3o0paKeHHBIH HAa PUCYHKe JOPOYKHBIM 3HAK TaK, YTOOBI OH COB-
nan ¢ coboit? OTBer maiiTe B rpagycax.

52. Ha xaxkoil HaMMeHBHIINYI MOJOMKUTENBHBIN Yrojl HYXXHO IIOBEp-
HYTHb JOPOXKHBIF 3HAK Tak, UTOOBI OH coBMHaad ¢ co6oii? Orser
JalTe B rpajycax.

53. Kakoll U3 HODOKHBIX 3HAKOB, M300pa’KeHHBIX HA PHCYHKE, HYXXHO NOBepHYTH Ha 120°
Tak, YToObI OH COBHAJ ¢ coDoi?

1) 3)

2)
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54. Ha kakoil HaUMEHBIIUI MOJOKHUTENLHBIH YroJ HYKHO NMOBEPHYTH
KOJITAK aBTOMOOHMJIBHOTO KoJieca TaK, 4TOObI OH COBHAJ € coboi?
Oreer paiiTe B rpagycax.

55. Ha Kaxoif HauMEeHBIUHH IOJOMKUTENBHBIH YIOJ HY)XHO IOBEPHYTH
KOJIIIAK aBTOMOGHMJILHOIO KoJleca TaK, 4ToOBI OH COBIAJ ¢ coGoit?
OrBeT gaiiTe B rpagycax.

56. Ha xakoil HAUMEHBIIWH NOJOMKHUTEJbHBIA YrojJ HYXKHO HOBEDPHYTH
KOJMaK aBTOMOOHJIBHOTO KoJjeca Tak, 4yTOOLI OH COBHAJ ¢ coboit?
Oreer paiiTe B rpajycax.

57. Ha xaKoil HAMMEHBIIHI MMOJOMKHUTENBHBIH YroJl HY)XKHO IIOBEPHYTH
KOJIIaK aBTOMOGMJILHOTO Kojieca Tak, uToObl OH cOBHAJ ¢ coBoi?
OrBer fgaiiTe B rpagycax.

58. Ha xakoil HauMeHBUIWH MOJIOMKUTENBHBIN YroJ HYKHO IIOBEPHYTH
KOJITAaK aBTOMOOHJIBLHOTO KoJeca TakK, 4ToObl OH coBmaJ ¢ coboit?
Orser fgaliTe B rpagycax.

59. Ha xkakoil HaMMEeHBIINHA MOJOMKHUTEJBHEIH YroJl Hy»HO IOBEepHYTH
KOJIIaK aBTOMOOUJIBLHOrO KoJieca TakK, uyToObl OH cCOBHAJN C coboi?
Oreer palite B rpagycax.
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60. Haiigure rpagycHyl Mepy yrja Me)XAy 4acoBOM M MHHYTHOM’
CTPEeJIKaMH.

61. HaliguTe rpafiycHYIO Mepy yIJjia MeXJy MUHYTHOU U CEKYHIOHOH
CTPEeJIKAMH.

62. Haiigure rpagycHyI0 Mepy yIjla MeXJy YacOBOH UM CeKYHIHOH
CTpeJIKaMHu.

63. Haiijure rpagycHyo Mepy yIJjia MeKAY 4YacOBOM U MHHYTHOMH
CTpPeJIKaMH.

64. Kakoit yros onuckiBaeT MHHYTHasA crpesaka 3a 10 munyr? OrBer gaiite B rpagycax.
65. Kakoit yros onmuceIiBaeT MUHYTHas cTpesaka 3a 25 munyr? OrBer gaiiTe B rpaaycax.
66. Kaxoi#l yrosa onucelBaeT MUHYTHas cTpesika 3a 18 munyr? OTBeT gaifiTe B rpagycax.
67. Kakoit yroa onucnsiBaeT yacoBas cTpeiyika 3a 1 gac? OTBer gaiTe B rpaaycax.

68. Kako#t yrosa onucnwiBaeT yacoBasi cTpeika 3a 4 gaca? Orser gaiiTe B rpagycax.

69. Kakoit yrosa onucslBaeT yacoBas cTpejka 3a 5 gacos? OTBer gafiTe B rpagycax.

70. 3a Kaxkoe BpeMs MUHYTHas CTpeJIKa MMOBOpPAYMBaeTCs Ha yroj, paBublil 90°?7 OrBer naiiTe
B MHHYTax.

71. 3a Kaxkoe BpeMs MMHYTHAas CTPeJIKA MMOBOpPAUMBaeTCs Ha yroj, paBHbI 18°? OTBeT naiiTe
B MHHYTax.
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72.

73.

74.

75.

76.

7.

78.

3a KaKoe BpeMsa MHHYTHas CTPeJKa MOBOPAYMBAETCA Ha Yroj, paBHuii 162°? Oreer maii-
Te B MUHYTaX.

3a Kakoe BpeMSf 4acoBas CTPeJKa IIOBOpAauMBaeTcs Ha yroJj, paBELI 60°? Oreer jaliTe B
Jacax.

3a KaKoe BpeMsA 4acoBas CTpejKa MOBOpPAYMBAeTCA Ha yroJ, paBHHIA 90°7 Orser palite B
Jacax.

3a KaxKoe BpeMs 4acoBasd CTpPeJKa MOBOpaYMBaeTCA Ha yroj, paBHeId 180°7 Orser aaiire

B Hacax.
[
5

il

Kaxoit yron ofpasyloT uacoBas M MHHYTHAs CTPeJIKH B 5 4acoB? 29
OrBer galiTe B rpagycax. %
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Kakoit yros o6pasyloT uacoBas X MUHYTHasA cTpeaku B 2 uaca? Or- :Q 3
BeT JaiiTe B rpagycax. -8 47
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Kaxoit yros ofpasyloT UacoBas M MHMHYTHAd CTPeJKH B 8 uacos?
OTBer gaiiTe B rpagycax.
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JTOKA3BIBAEM

B KOHTpPOJBHO-U3MepUTenbHble MaTepuasbl TMA BrjOYena ofHa 3ajfada Ha [JOKa3aTeJb-
cTBo. IIpoBepKa JOKA3aTeIbCTB, BHITOJHEHHBIX YUYAI[UMHUCH, OCYIECTBAAETCA IKCIePTAMH Ha
OCHOBe eJHHBIX KpPHTEepUEB.

IIpumep 1. Ha croponax napainenorpaMmma ABCD oTMedYeHb! B P C
Touku M, P, O, T rtak, utro AM = CO u BP = DT. [okaxure,
yTO YeThIpexyroJbuuK M POT — mapajsienorpaMM. o)

Pemenune. B napannenorpamme ABCD AB = CD, AM = CO,

ciaepoBaTteabHo, BM = DO.

Tpeyronsuuxkun M BP u ODT paBHBI 10 IBYM CTOPOHaM H yT-
Iy MeKAy HuMH, 3HauuT, MP = OT.

AHanornyHo AokKasweiBaercs, uto AAMT = ADOT. 3nauyur,
MT = PO.
CiepoBaTelbHO, YeTBIPEXYTOAbHUK M POT — napaJjesorpaMm.

Baaasl Kpurepuu oeHKH BBINOJHEHUSA 3aJaHUA
3 JorkazaTe bCTBO BEPHOE, BCe IIAru 000CHOBAHBI
2 JoxasaTeJabpCTBO B IT€JIOM BEpHOE, HO COAEPHUT HETOUYHOCTH
1 Hpyrue ciydau, He COOTBETCTBYIOIIINE YKAa3aHHbLIM KPUTEPUAM
3 MaxcumanvHbtili 6ann

IIpuBesenHoOe MOKa3aTeJbCTBO BEPHOE M Bce mlary o6ocHoBaHBI. CjeloBaTelbHO, €ro MOXK-
HO OlleHUTh Ha 3 Dbasia.

10.

3amaHusd OJA caMOCTOATENbHOM paGoTsI

Hoxakure, 4To MefuaHbl paBHOOEIPEHHOrO TPEYTOJbHUKA, NPOBeJeHHbIe K €ro HOKOBBIM
CTOPOHAM, PABHBIL.

Hokasxkure, 4TO OGUCCEKTPHCHI PABHOOEIPEHHOrO TPEYrOJLHUKA, IIPOBEIeHHbIe K ero 0o-
KOBBIM CTODOHAM, DaBHBI.

Joxaxute, 4TO BBICOTHI PaBHOGENPEHHOrO TPEYroJbHHKA, NPOBELeHHLIE K ero GOKOBBIM
CTOPOHAM, PaBHBI.

Ha meamane BO rtpeyronsauxa ABC npou3BosibHO BhIGpana Touka P. Ilokaskure, 4To ec-
au AP=CP, to BO — 6uccekTpuca.

Ha menuane AK tpeyronsauka ABC npouaBosibHO BhiGpaHa Touka M. Jloxaxkure, 4To
ecaiu BM = CM, to /BAK = ZCAK.

Ha menmane CP Tpeyroasauka ABC npou3sosibHO BeiGpaHa Touka O. Jloka)kuTe, 4TO ec-
an AO=BO0, 1o AC=BC.

B tpeyroavuuke ABC yroa C upsamoit, Touku M, K, P — cepenunnl cropon AB, AC, BC
cooTBeTcTBeHHO. [lokakure, uTo yroa KMP npsamoii.

B tpeyronsuuke ABC yron C upsamoii, Touku M, K, P — cepeaunsl cropod AB, AC, BC
cooTBeTCcTBeHHO. Jlokaxkure, utro KM | PM.

B tpeyronsuuke ABC Touxku M, K, P — cepenunsl ctopoH AB, AC, BC cOOTBETCTBEHHO.
Horkaxure, uto Tpeyronbuuku M KP u CKP paBHBI.

B paBHOcTOpOHHeM TpeyrosbHuke ABC Touku M, K, P — cepenunn ctopod AB, AC, BC
cooTBeTCTBeHHO. [[okakuTe, UTO TpeyroabHUK M KP paBHOCTOPOHHHUM.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Touku A, B, C —~ cepejHHBI CTOPOH PaBHOCTOPOHHETO TpeyroabHuka MKP. Jlokaxure,
4TO TpeyroabHUK ABC — DaBHOCTOPOHHHIA.

Toukn M, K, P — cepesuHBI CTODOH DPaBHOCTOPOHHETrO0 TpeyroanHuka ABC. Joxaxure,
yto LMKP = 60°.
B
Ha cropone AC tpeyronnuuka ABC BeI6paHbl TOUKH P u
E rtak, uro AP = CE. Oxrasanoce, uto /BPA = /BEC.
Hoxakute, uto Tpeyronsuuk ABC paBHOGeapEHHEIH.

Ha cropone AC rpeyronbuuka ABC BrIGpaHbl TOYKH P
u E rak, uro AP = CE. Oxkasanocs, uro BP = BE. Jlo-
KayKkure, 4TO TpeyroabHuK ABC paBHOGeqpeHHBIH.

ATP E‘C

B tpeyroasauxe ABC LACB = 45°, touku M, T, P — cepeaunn ctropon AB, AC, BC co-
oTBeTCcTBeHHO. JlokaxkuTte, uro LTMP = 45°.

Toukun M, T, P cepeaunnl cTopoH TpeyrojdbHuka ABC, ZMTP = 90°. JloxaKuTe, 4TO
TpeyroJdsHuK ABC npAMOYroJbLHEIM.

B tpeyronsauxe ABC £C = 90°, CH — BricoTa. Joxkaxure, uro CH 2- AH . BH.

Touka B nexkur Ha cropoHe EM Ttpeyroasumxka CEM, ZCEB = 95°, /CBM = 110°,
/CME = 15°. [Toka)xuTe, 4TO CE? =BE-EM.

Touka B jexur Ha cropoHe ET Ttpeyroasauka CET, ZCEB = 105°, ZCBT = 140°,
ZCTE = 35°. lokaxure, uro CE2 = BE . ET.

Hokaxure, uTo GHCCEKTPHCA TPEYrOJbLHHKA IEJNUT NPOTHBOIOJIOKHYIO CTOPOHY HAa OT-
Pe3KH, IDONOPIHOHANLHLIE IDHJIEKAIMM CTOPOHAM TDPEYrOJIbHUKA.

A
Touxn M, P, T — cepeaunnl cropon AB, BC, CA npaBHJILHOTO Tpe- M
yronsauka ABC. [okaxxkure, 4yTo TpeyrolbHUK MPT paBHOCTODOH-
HUH.

A
Toukn M, P, T — cepeguHLI CTOPOH IIPABHUJLHOI'C TPEYTrOJbHHKA
ABC. [HNokaxknTte, uTo maomanes tpeyroasauka MPT cocrasasaer M,
YeTBepTh IJIOIIAAH TpeyroabHEuKa ABC.

B T C
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23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

Touku M, P, T — cepefHMHB CTOPOH NPABUJIBHOTO TPEYrOJbHHKA

ABC. Jlorkaxure, 4To YeThipexyroabHuk AMPT — pom6. M

B T C

Touka M — cepenuHa cropoubl AB mapasienorpamma ABCD, CM = MD. Jlokaxwure,
YyTO AAaHHBIH IApaJlJIeJIOTPAMM — IPAMOYTOJIBHHK.

Touxka M — cepeauHa cropoHbl AB pomb6a ABCD, CM = MD. [lokakure, 4TO JAaHHHIH
pom6 — KBaapar.

Orpeskun BM u DT — nmepneHIUKYJAPHl K JHATOHAJIH T
AC mapannenorpamma ABCD. JlokaykuTe, 4YTO YEThI-
pexyroasHuKk BM DT — mapaJsjenorpaMm.

Touku M u T genar muaromanr AC mnapaJjuieso-
rpamma ABCD Ha Tpu paBHEX OoTpeska. Jlokakure,
4TO 4eThIpexyrojbHUK BM DT —napansenorpamMmm.

A D

Touxa K mexxkut Ha ctopoHe BC kBaapata ABCD. [HokakuTe, 4TO ILIOLIAAb TPEYTroJbHU-
Ka AK D pasHa moJioBHHe mjaoinaau ksaapara ABCD.

B nmpaMoyroJbHOM TpeyroJbHHKe MeAHaHa, IMpoBedeHHAad K TUIOTeHy3e, pa3bHBaeT ero
Ha JBa TPEYroJbHHUKa. [JOKaXHUTe, YTO ILIOLWIAAH TIOJYUYMBIINXCA TPEYTrOJbHHUKOB PaBHHI.

IoxakuTe, 4YTO IJIOLIAAL KBaJpaTa PABHA IOJOBHHE IPOH3BeJeHUS €ro JuaroHaeii.
Hoxkakure, 4To miaomagb pom6a paBHa II0JIOBHHE NMPOU3BEACHHA €ro AUATOHAJeH.

B BBIIYKJIOM YeTHIPEXYrOJbHHKE HATOHAJH B3aMMHO [EPHEeHAWKYJAAPHBI. IokaKuTe,
YTO IJIOIALb YEeTHIPDEXYTOJNBHUKA PAaBHA MOJIOBUHE IMIPOU3BEAEeHUA ero JUATOHAJIEH.

Hoxkaxkure, 4TO IJIOMIAAL IApajIejorpaMMa paBHa IIOJIOBHHE NMPOM3BEAEHMS AHATOHAJEH
Ha CHHYC yIJja MeXXIy HUMH

JlokaskuTe, 4TO JUATOHAJNb IlapajljlejorpaMma pa30uBaeT ero Ha IBa pPaABHBIX TPEYroJib-
HHKA.

JokaskuTe, 4TO AMAroHaJ M IlapajijejorpaMMa AeJIAT ero Ha 4YeThIpe PABHOBEJIHUKHX (T. €.
PaBHBIX IO TUIOIIAH) TPEYTOJbHHUKA.

Hoxamn’re, 4YTO B IIPAMOYT'OJBLHOM TPEYIroJIbHMKEe MeluaHa, IIPpOBeJeHHadA K TI'MIOTeHYy3e,
paBHA €€ IIOJIOBHHE.

JlokaXkuTe, 4TO IIPpM IlepecedyeHHH OHCCEKTPHC COCENHHUX YIVIOB IlapaJliejiorpamma ofpa-
3VIOTCA NMPAMBIE YIJIHL.

JMoxa)kuTe, UTO yroJl MeykXJy BBICOTAMH IlapajljiejiorpaMma, IPOBeJeHHBLIMH M3 BEPIIMHBI
TYIOTO yIJja, paBeH OCTPOMY YIJY HapajejorpamMmma.
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39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

57.
58.

Joxaskute, 4TO yroa MeKAy BBICOTAMH MapajjeJorpaMMa, NMPOBEJeHHBIMH H3 BEPLIMHEI
OCTPOTrO yrja, paBeH GOJIBLIEMY YIJy MapajijieorpaMMa.

Touku M, K, P, F — cepeaMHBl CTOPOH uYeThIpexyroibHuKa ABCD. Jlokaskute, 4TO
MK = PF.

Toukn M, K, P, F — cepeIWHBI CTOpPOH ueTbipexyrojibHuKa ABCD. Jloka)XuTe, 4TO
MKPF - napajiiejorpamm.

B mapannenorpamme M KPF nposegerre! BeicoTel KO u KE k cropodam MF u PF coort-
BeTcTBeHHO, KO = KE. Jokasxkure, yro MKPF — poM06.

Jokaskure, 4To ecaM CyMMa AJHH TpPeX JIOOBIX CTOPOH MapaJJeorpaMMa pPaBHA OLHOMY
U TOMY XKe UHCJIYy, TO er0 THATOHAJIH MepeceKalTcsa MOJ HPSIMBIM yIJOM.

JokaKuTe, 4TO €CaM CyMMa AJHH TpPeX JIOOBIX CTOPOH mapajjejiorpaMMa paBHA OZHOMY
M TOMY K€ YHCJIY, TO 3TOT HapajjeJorpaMM — pomoO.

HOKa}KI/ITe, 4UTO €eCJ CyMMa AJHUH Tpex JI00BIX CTOPOH IapaJujaejiorpaMMa paBHa OJHOMY
U TOMY XKe 4YHCJIy, TO B 3TOT HapaJjejJorpaMM MOXXHO BIIUCATh OKPYXKHOCTb.

B mapannenorpamme ABCD touka P — cepeauHa cropoHbl AD, PB = PC. Jloka)xure, 4TO
ABCD — npssMOyroJbHHK.

B napannenorpamme ABCD touka P — cepenuna croponsl AD, PB = PC. [Jokaskute, 4TO
3TOT MapaJleJIOrpaMM MOYKHO BIIMCATh B OKPY?KHOCTD.

JTokaxuTe, UTO IPHU MepPeceyeHuU GUCCEeKTPHUC YIJIOB, MpHJEKAIIUX K OOKOBOI CTOPOHE
Tpameuuu, o0pasyoTcs MPSIMbIe YIJIBL.

JToKaskuTe, 4TO OGUCCEKTPUCH] CMEKHEIX YIJIOB 00pa3yioT NpAMOHR yroi.
TMoxkaxkuTe, YTO CPeAHAA JUHUA TpamellM¥ PaBHA IIOJyCyMMe ee OCHOBAHMI.

ITnaronanas paBHoOedpeHHOI Tpanenuu ABCD meprneHAMKYJsipHa 6okoBoi cTopoHe CD,
ZBAD = 60°. Touka K JexxHT Ha OCHOBAaHMU AD u sBIAETCA IEHTPOM OKPYKHOCTH,
OIIMCAaHHOH 0Ko0JI0 TpeyroapHuka ACD. Jokasxxure, uro ABCK — pom6.

IMuaronans AC paBHoOOezpeHHoM Tpamenun ABCD nepneHAuWKYJIsipHA GOKOBOH CTOpOHE
CD, Z/BAD = 60°. Ha ocHoBauuu AD oTmeueHa Touxka K rak, uro ABCK — pom6. Jloka-
JUTe, 4TO Touka K — IEeHTp OKPY>KHOCTH, OIMCAHHOI OKoJIO TpeyroiabHuKka ACD.

ITuaronans AC paBHOGenpenHoii Tpamemuu ABCD mneprneHIuKyjaspHa OGOKOBOH CTOPOHe
CD, Z/BAD = 60°, Ha ocuoBaunu AD ormeuena Touka K rtak, uto ABCK pom6. [lokaxxu-
Te, uTo Touka AD = 2BC.

B Ttpamenum ABCD ocHoBauusa BC m AD cooTBeTcTBEHHO DaBHBI 5 m 20, IHaroHaib
BD=10. dokaxure, 9T0 TpeyroabHuKu ABD u BCD 101006HEI.

B rtpaneunuu ABCD nposemeHnl auaroHaau AC u BD. JlokaHuTe, 4TO nhomann Tpe-
yroasHUKoB ABD u ACD paBHBL

B tpanenuu ABCD mmaromamun AC u BD nepecekarwrcs B Touke O. Jloxakure, 4To 1JI0-
miagu TpeyrodbHuKoB AOB u COD paBHEL

YerripexyroabHuk ABCD BnucaH B OKpy»KHOCTB. Jlokaskure, uro LA + ZC = 180°.

Pom6 Boucan B OKpY»KHOCTh. JJoKa)KuTe, UTO 3TOT poM6 ABIAsieTCA KBaAPaTOM.
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59.

60.

61.

62.

63.

64.

65.

66.

67.

Okpy:kHOCTH ¢ ueHTpamu O 1 @ nepeceKalTcs B TOUKax A u B. Jlokakure, 4TO nNpAMasn
OQ peaut xopay AB momnojaM.

OxpyskHoCcTH ¢ meATpamu O U @ IepecekarTca B TouKax A u B. Jlokaure, 4TO IpAMbIE
AB u OQ neplneHINKYJIADHBI.

IlnaMeTp OKPY’KHOCTH mepeceKaeT Xopay AB B Touke C U NepHeHAMKYJIAPEH dTOH XopJe.
Ioxkaskure, uro AC = CB.

InaMeTp OKPYKHOCTH Iepecekaer xopay AB B rouke C, AC = CB. [lokaxure, 4TO AaH-
HEII JuaMeTp HepneHAUKYJIApeH xophae AB.

IloKkaxuTe, YTO OTPE3KH KAacaTeJbHbIX, IPOBeJEHHBIX K OKDPYKHOCTH K3 OJHOW TOYKH,
paBHEL.

Yepes TOUKY A IpoBefeHBbl KacaTenbHasds AB (B — TOYKa KacaHMA) M CeKyllas, KoTopas
nepecexkaeT OKPYy KHOCTL B Toykax C m D. Jlokakure, 4TO AB?=AC - AD.

Yepes TOUKY A, JeKallyio BHe OKPYKHOCTH, IIPOBeJeHbl ABE CEKYIlHMe, OJHA U3 KOTOPHIX
IMepeceKkaeT OKPY)KHOCTL B Toukax B u C, a gpyras — B Toukax D u F. Jlokaxkure, 4TO
AB - AC = AD - AF.

BepimuHbI TPaBHABHOIO HMIECTHYTOJLHHMKA IIOCAELOBATEILHO COeIWHU-
JH OTpe3KaMHu deped ogHy. HokaskuTe, YTO IMOJYUYHJICA IPAaBUJILHBIN
TPEeyroJbHUK.

JlokaxkuTe, 4TO €CJIH IOCJEeLOBaTeJbHO COEJUHUTL OTPE3KaMHU cepeiu-
HBI CTOPOH MPaBHUJLHOT'O BOCBMHUYTOJBHHUKA, TO TOJYYHUTCA IIPAaBUJb-
HBIIL BOCBMHYT'OJILHUK.
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OTBETHI

AHAJIUSHPYEM

Homepa BepHBIX yTBepaxkaeHuii: 2; 5; 6; 8;
36; 37; 38; 39; 40; 42; 43, 45; 47; 48; 50.

9,

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

11; 14; 15; 17; 19; 21; 23; 25; 27; 30; 32; 33;

3,4.

2, 4.

3, 4.

2, 3, 4.
1, 2, 4.
1, 3, 4.
1, 3.

1, 2, 4.
1, 4.

3, 4.

1, 3.
2,3, 4.
1, 2, 3, 4.
1, 2, 3.
12,3, 4.

3, 4.

1, 2.
1, 2, 3.
2, 3.
1, 3.
3, 4.
1, 3, 4.
3, 4.
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32.

33.
34.
35.

36.

37.

. 135, 45.

74.
74.

. 18, 18, 162, 162.
. 41, 41, 35.
. 20, 50.

54.
64.
22.

. 75,
. 83.
. 90.
. 8.
14.
15.
16.
17.
18.

19.
20.
21.

22.
23.
24.
25.

26.
27.
28.

29.
30.

31.

42.
0,25.
24.
9.
10,5.

0,46 .
60.
65 .
1,6.
20.

12.
40,8.

3J3; 6V3.
60.

8.

150.

17,6.

273 .
10: 46 .
1,44.
45°, 135°.
4.

11

3

Vi1,

38.

39.

40.
41.
42.
43.
44,
45.

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

BbIYHUCJIAEM

VER

2J/3-3

6
24.
176.
28.
9.
3,5.
84°,
76°.
10.
105°.
18.
65.
77.
B 60.
13.
100.
16.
40.
14.
28

1624/3.

12.
150°.
18.

14.
38,4.
52.
450.
64.
10.
168.
110°.
10.
18.

8mu12.

98.

78

76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.

108.
109.
110.
111.

112,
113.
114.
115.

50.
144°.
60.
42.
12.

40.
30.
24.
4,8.
30.
16.
336.
24.
20.
18.
10.
272.
98.

20.
15.
90.
12.
24.
200.
3,9.
25.
36.
22,4.
3,2.
16,5.

4415.
33.

95
45°
47°
82°
30°.



116.
117.
118.
119.
120.
121.
122.
123.
124.
125.

70°.

126. 5

127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.

148.
149.
150.
151.
152.
153.
154.

V313

10.

18.
12,8.
60°.

155.

156.
157.

138.

159.
160.
161.
162.

163.

164.
165.
166.
167.
168.
169.

170.
171.

172,

173.
174.

175.

176.
177.

178.
179.
180.
181.
182,
183.

184.
185.
186.
187.
188.

6+/3
J19
14+8.3.
672.

26 .

15,5 +0,5v129.

10.
84.

1
3
=
32
18.
24.
24,5.

12,5.

2.

6; 35 .
3J2.

300

17

2.

30°; 150°,
192 1728
17 25
15.

192.

62 .
6.
13.

79

189.

190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212,
213.
214.
215.
216.
217,
218.
219.
220.
221.
222,
223.
224.
225.
226.
227.
228.

2J13.

—24,5.

10.
25.

10.

15.
13.
10.
20.
11.
2.
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. 150.
. 201.
. 174,
. 1,5.
. 45.

. 105.
. 135.
. 75.

. 120.

. 210.
. 330.
. 6,5.

. 2,5.
. 3,5.
.17,

. 13.
. 1,8.
. 45.

. 60.

. 30.

. 24,

. 26.

. 150.
. 44.

. 68.

. 18.

. 2,73,
. 0,25.

MOJEJHPYEM

80

40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59,
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
71.
78.

120.

120.

40.
36.
36.
30.
45.
72.
114.
150.
96.
132.
60.
150.
108.
30.
120.
150.
15.

27.

23.

150.

60.
120.



