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B Spomiope paccMATPHEAKOTCA 33fadH HA IJIONIAAE MHOTCOYTOJIEHH-
ka. B nepeyio rpynny BOIJIH 3a4atH, JJ1d PelleHHA KOTODH X He Tpedyer-
CcA IPHEMEHEHHA AHATHTHYUECKOIO ANIAPATA, AOCTATOYHO 3HAHHA OCHOB-
HBIX CBOHCTB OJIOI[AAH: PABHBIE IJIOCKHE (DHTYDH HMEKT OJHY H TY JKe
n0IWAaAE; NI0WaAb (GETYDE PABHA CyMMe miiomagei gacreil, 13 KOTODHIX
OHA COCTABJEHA.

Pemenna Bropoli rpynns 3ajad HCOONBIYIOT B KAYUECTBE OCHOBHOTC
TOT (haKT, YTC MeJHAHA JAEJHT TPEYTOJFHAK HA JBA DABHOBEJHKHX Tpe-
YTOJBEHHKA.

Pemennsa rperrell rpynnsl 2ajad ONAPAIOTCA HA (ODMYJY AJ1d BHIUH-
CJIEHHA IJIONIAAH TDEYTOJbHAKA.

IIOHATHE NJACIMATH MHOTOYTOJbHUKA

KaxgoMy MHOTOYTOJBHEKY MOJXHO NOCTABHTE B COOTEETCTBHE MOJIO-
JKHTEeNbHOE YHCA0 S (I0maas) tak, 9T00sl BHIICJIHAJIHCE CJAEIYIOIIHE
ceolicTeEa:

I. PapHBle MHOrOYroneHEKHA HMEOT DABHEIE [INOMA1H.

II. Ecar MHOTCYTONBEHHK COCTABJIEH M3 JBYX MHOTOYIOJBHHKOB, HE
AMeMHAX 00IMHX BHYTPEHHHX TOYEK, TO €ro IJIOINajb PABHA CyMMe
nyicmaaeif 9THX MHOIOYTrONBHHKOE.

III. ITnomage KBagpara co CTOPOHCH, PABHOH elHHHIE AJIMHBI, DAB-
Ha 1 (eAMHHIIE H3MEPEHUA IJI0NIAAEMH).

Huapimu cnosamu, MIOMaAbs — 9T0 PYHKLIMA, 2QJaHHAA HA MHOME-
CTBE MHOTOYTOJBHUKOE, IDHHHMAKIAA TOJBKO IICJ0MHATENBFHBIE 3HAYE-
HHA H YAOBAeTBOpAOmaa yenoeuam [, I, II1.

ITpumem 6ez goKazaTeNbBCTEA, UTO IJICHIAAE MHOTOYIOJBEHHKA CYILE-
cTByeT¥),

IIA0OIA I NPAMOYTOJBHHEA

Hokaxem (BeBegem ua ceoiicte I, I1, III), uto nnomaze npAMOYTOJE-
HHKA PABHA NPOHIBEJEHHIO AJIHH EI0 CTOPOH.
Ilycre @ 1 b — gJHHEL CTODOH NPAMOYIOJIBHHKA.

#) JOKa3aTEeALCTBO TEOPEMBbL CYINECTHOBAHHA IJOINAAH MHOTOYICJALHHKS MOBOJLHO
cnoxuoe. OHO cogepxuTcA, Haumpumep, B ¢rathe B, I'. Boarascroro «O moHATHAX
mromaan u o6némas (M. pasaen «Jlureparypas, c. 24).



A, Ecnu a m b — uenbie umncna, pa3fesnM CTODOHE DDAMOYIOABHEKA
COOTEETCTEEHHO HA @ 1 b pAaBHBIX 4acTeidl u pa3obeéM NPAMOYIOJBHHK HA
ab keagparos co croponoit 1 (puc. 1). IInomags KAMA0ro 13 KBAZPATOB
paesa 1 B cany akcuome III, 3pagnT, nnomage BCerc NpPAMOYIOABHEKA
paensa ab B cuny akcuoms 1.

B. IlyeTe ANMHB CTOPOH NPAMOYIOJLHMKA BHIPAXKeHE KOHEUHBIMH
JecATHYHBIMH APO0AMH, CKaMeM, @ = dg,d10g..&,, 0 = by,0185...6,, Tae
ag 1 by — menwle WHCHA, @1, Ay, «, @, A0, by, .., b, — mEPpE OoT 0 1O 9.
(MBI MOXKEM CUHTATE, YTO @ H § MMEOT OJHHAKOBOE YHCJO LHAQGD Hochae
2anATod, B OPOTHBHCOM CJy4Yac NPHIOHIIEM COPAEA K OJHOMY H2 YHCEJ
HeOOXO0AHMMOE KOJIHYECTEC HYJIEeH.)

BozpMéM egmHHUYHBIE KBAADAT M KAXXAYI0 €r0 CTODOHY pa3fesinM
Ha 10" paembix uwacteil. Bechr kBagpaTr pasofeém Ha 102" ManeHpKHX
KBAJPATAKOE (pHC. 2), KOTOPBIE B CHIY AKCHOMAI | MMEIT OfHHAKOBYIQ
mynomage S, . Ilo akcuome II nnowaaes efuHMYBEOrC KBAaapara pasHa

1028, . . H 1ak kax no axcuome III sra nuomaas passa 1,
=1 _ 10
M.x.—ﬁ—lo o,

Yucna a- 10" 1 b- 10" — wensie. [deaum CcTOPOHB NPAMOYTOIBHEKA
Ha @ - 107 m & . 10" papHBIX uacTeil cocoTBeTcTEeEHO. llpaMoyronpHEK
pasbusaem Ha ab - 10°” papHBIX ManeHLKNX KBaZDATHKCE (puc. 3), W B
cany akcuoMsl [l nynomags opAMOyronbHHKA PABHA

ab-10%".8  =ab-10%".1072" = ab.
B. Paccmorpum teneps o0mwit cayuail, korga ¢ u b — GeCcKOHEUHEIE

JecATHYHBIE APODH:

a=ay,a,ay..0,... B b=25,,0,b,..0,..
BozpMmEM panuoHanbpHbE NPUONHAKEHHA YHCea @ ¥ b 10 Hejgocrarky, T. €.
ag,3105...0, 1Dy,b,10,..5,,. [IpAMOYTrONpHEK C TAKAMHE CTOPOHAMH ABJIAET-
CH 9ACTHI0 IPAMOYTOJBHUKA CO CTOPOHAME @ u b: 3T0 cneayer U3 ceolicTs
JnuHB OTpe3koB. Takike paccMOTPHM OPAMOYTOJIBHHK CO CTOPOHAME
ag,3185...a, + 107" n by,b,b,...0,, + 107" (3r0 nprbanxenna uncen a u b
no u3beITKY); OH OyZeT COZep/KaTh HCXOAHHMH nNpAMOYronsHak (puc. 4).
Henoneaysa akcuomy I, HecJcKHO DONYYATE, 9TO OAOIIAAE JAHHOTO IIPA-
MOYTOIBHHKA YAOBAETBODAET YCIOBHIO

ag,q1..a, *by,b,...6, < 8 < (ag,a4..a, +107%) - (by,b;...0, + 1077).
IIpn HeOrpaHWYEHHCM YBEJIHYEHHH 72 JIEBAA W NDABAfA YACTH STOIO HE-

PABEHCTBA CTPEMATCA K OJHOMY H TOMY e JeHCTBHTEeNBHOMY 9HChay ab.
A 3T0 3HAYHT, YTO IJICNIAAE ZAHHOIO NPAMOYTOABHHEKA TaKJye papHA ab.
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IINOIIAJB TPEYTOJBHHKA, ITAPAJIJIETOTPAMMA,
TPAIELIHY U JIFOBOI'0 MHOI'OYT'OJIBHHEA

A llnonmages OpAMOYTOABHOTIO TPpeyronbuuKa. JloecTpoum
ero Jo IpAMoyronsHuKa (puc. 5). JluaroHane npAMOYTONLHEKA JeJHT eT0
HA JIBa PABHBEIX TPEYTONLHAKA, H u3 akcuoM [ u Il coegyer, uTo nnomase
TPEYTrOJIbPHHKA DABHA NOJOBHHE NJIOINAAH NDAMOYIONBHAKA,

B. Ecim )Xe TpeyTroJbHHK He NDPDAMOYTOJNBHHBH, TO ero
MOJKHO NDEACTABHTE B Buge obOrweamHenus (puc. 6) mam pazHOCTH

Puc. 5 Puc. 6

(pme. 7) ABYX OpAMOYTOJLHEIX TPEYTONBHHKOB. CrnegoparesnbHO, NJIO-
maabs eJHHCTBEHHA®) HA MHOJMKECTBE BCEX TPEYTOJBHHKOE.

B. [Inomaas napajgnesorpamma, Tpa-
NEUHHN, OPOHIEONBHOIO MHOTOYIOJMBHIH-

Pnc. 8 Puc. 9 Pnc. 10

Ka TOKEeQHHCTBeHHA: 9T0 CJAEAYET H3 CBOHCTE NJI0INA A A U3 e HHCTBEH-
HOCTH NJICIIAJH TPCH3BONEHOTO TpeyroneHuKa (puc. 8, 9, 10).

SATAYH O PABHOBEJTHKHX OHIYPAX

Pasnoseaurumy HAIHIBAKTCA QHCYDH, HMEKIHE OFHHAKOBYIQ
nCIAgE.

B pemeBnax 5THX 33749 HEe HCHOOABIYIOTCA QOPMYJIB! AJid BEIYHCTIE-
HHA naomagei (TpeyroisHUKOB, NapannesorpaMMoR, Tpaneinii) — Mbl
ONKPAeMCH TOJLKO HA OCHOBHEIE CEOHMCTEA NJIONIAAH, T. €. HA AKCHOMHEI [,
I, TII.

#) To ecThb cymecTByeT He Gosee oguoll pyuruun S (mromaas), yA0BAeTBOPAOIIEN aKCH-
omam I, T1, I11.

]



3anpaua 1. Ha cropore AD napannenorpamma ABCI Baara Touka M.
Ilnomags Tpeyronsauka BMC pasma S (puc. 11). Kakopa nnomagsp
napananeaorpamma?

Pemenne. llporeaem uepes Touky M npamyio, napannensHYIO CTO-
poue AB (puc. 12). Tpeyronvankn AMB nu NBM paBHH; TPEYTOJALHHKH
CMD u MCN rak:xe papaH. Takam o0pasoM, 0J0MaAF HE3AMITPHXOBAH-
HOH wacTu napansencrpaMma PaBHA NJIOHIAAH FAMTPHXOBAHHOH, 1103TO-
My OJCIIaAE BCETO napanjencrpaMmMa paeHa 28, O

B C B N C B C
A M D A M D A D
Puc. 11 Puc. 12 Puc. 13

3apaua 2. llycte Teneps Touka M B2ATA BHYTPH IapanjencrpaMmma
H COoeJHHEeHa co Bcemr ero eepmmuamu (puc. 13). IInomasas 3amrpu-
XOBAHHOH uactn napasnencrpamma paera 8. Yemy paBHa nioiuaik
napanneaorpamma?

Pemenne. Kak n B npegeaynieit 3ajade, npoBegs geped Touky M
npAMeie, napajaeasHbe cTOpoHaM (puc. 14), ydexxaaemca, 94rC na0mase
He3aIMTPHXOBAHHON YACTH mapanjesorpaMmMa PaBpHa OJCIAAHN 3AINTPH-
XOBaHHOH, a mIoNags BCcero napajajienorpaMma paegHa 28. O

3agzaua 3. llapannenorpammer ABCD u A'BCI), y KOTODBIX CTODOHBL
AD u A'DY nexart na ogsoit mpamoii, papaoEenukH (puc. 15).

B (C B C
A D A n A D A n
Puc. 15 Puc. 16

Pemenne. Tpaneuna ABCL' ects, ¢ 0gHOH cropoHBI, 00BEAHHE-
Hue TpeyronsHuka ABA' u napannenorpamma A'BCH (puc. 16), ¢ apyroii
CTOPOHBI, O0beguHeHHe Tpeyroasauka DCD' w napannenorpamma ABCD;
rpeyroneEEKE ABA' w DCI) pasamb. O
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3anpaua 4. Han napannenorpamm ABCD. Paccmorpum HOBHIH Da-
pannesnorpamMM, v KOTOPOI'C OfHA BeDIIHHA COBIAAAEeT C BEePINHHCH B,
cocepHAA ¢ Hel BepmwuHA M Jjexxur mHa cropore AD, a cropoma KL,
OPOTHEOHONOKHAA cTOpoHe BM, neuT HA NpAMO, npoxogamel ge-
pea2 sepmuny C (puc. 17). Hoxkaxure, uro napannencrpammer ABCD n
BKILM paBHCBEeHKH.

Pemenne, Moxuo cumrTare (GM. OpegAyIIYyI) 3a4a4dy), €TO
cropona KI cogepyxur touky C (puc. 18). Tpeyronsanx BCM — «o00-
nuii» ana oboux mapanyienorpam-

K MOB, H S, pep = 2854c = Sgxry 1O
zagaqe 1. O

¥ A
B ¢ B ¢

A M D A M D
Puc. 17 Punc. 18

3apaua 5. Meguana TpeyrocAbHAKA AENHT €I'0 HA JBA PABHOBEJHKHX
TPEeYroNEHHKA.

Pemenne. Ilycts BM — megumana tpeyroavauka ABC. Ioctpo-
HM TpPeyTOJBHUK A0 napannenorpamma ACKFD, nposeas uepez Touky B
npAMy0, napanaensuayio AC, a ueped Touku A u C — npaMeie, napas-
neneasie BM (puc. 19). llapannenorpammbt ADBM uw MBFC pasabi:

R
napannentHbil nepeHoc Ha BekTop AM mepe-
BOZHT NepBbil B3 HAx BO BrOopoHd. Ilocstomy
Sipam = Supre. AdBarosans napansnesacrpam-
Ma JeJIUT €rC HA AEA DABHBIX TPEYTCJBHHKA,
3HAYHAT,

Sapm = %SADBM u Scpu = %SMBFC'

Pnc. 19

CrnegosatensHo, S gy = Scgar- O

H 3apaua 6. MeguaHbl TPEyroNBHAKA JEAAT €r0 HA 6 PABHOBEIHMKHX
TgacTei.



Pemenue. Ilycte O — TOuKa nepeceueHuna meguan AK, BL. n CM
tpeyroneHuKa ABC (puc. 20). OM — meguana tpeyronsHuka AOB, ana-
4T, Sy = Spoai 0003HAUMM 3TY BeysHUn-

uy uepes x. Ilycre Tarme ¥ = Spox = Scoks B
z = Scgr = Syor- Iockonexy BL — mean-
aHa TpeyronpHuKa ABC, 8,5, = Sqp;, T. €. M K
2x+z =2y +z, oTKyAa X = y. AHAJOTHYHO,
y- e - ‘\
3apaua 7. Ka)xaaa cropoHA TPEYICABHHE- A4 L C
ka ABC npogossKeHa HA CBOK JJIHHY, TAK Puc. 20

uro Touka B — cepeamBa orpeska AR, C —
cepeauna BC', rouka A — cepeauna CA' (puc. 21). [Inomans Tpeyroib-
Huka ABC pasna S. Haiitu nnomaas tpeyroneanka A'B'C/.

B B

A -"* A;‘&
C (54
Puc. 21 Puc. 22

Pemenue. Iposegeém orpezkun A'B, B'C u C'A (puc. 22). CB —
meguaHa TpeyronsEuka ACB', nostomy Sgop = S (cm. 3agauy 5); B'C —
meguaHa Tpeyronssuka BB'C', nostomy Spige =

BJ’
= S. Paccyagaa aHATOTHYHO, NONYUAEM, UTO
I
Scac = Saca = Sapa = Spas =85, AII ¢
CAEAOBATENBHO, Sy = T8, O ﬁ D

AI

3anaqa 8. [Jan BHINYKJIBIH 4eTBIPEXYIOIE-
HUK ABCD nnomagu 8. IlpogonskumM ero ¢1o- o
TOHBI, KAK B npeguayineil aagaue: myctes To49-

p Puc. 23

Ka B — cepeguna orpeaka AB', C — cepeanHa
BC’', D — cepeguna CID', A — cepeguna DA’ (puc. 23). Haiitu nnomage
weTeipéxyroneanka A'B'C'IY,



Pemenue. lIporegém B uernipéxyronsanke ABCD anaromans BD
u 0003HAUHM NOJIONAZE TPeYroJabHHKA ABD uepez p, a naomage Tpe-
yroneauka BCD qepez g, Tak aro p + g = 8 (puc. 24). Paccyxpan
TAK K€, KAK B IPeABAyLIIeH 3agade, no-
AY9aeM, 910

Sppa=Sgag=p
Cl H SC’DC = SDtC:D =q.
Taxkum obpazom,

SA’B’A_‘_SC"D’C = 2p+2q= 28.

)
-

Al
AHANOru4HO, NpoBOAS auarcHanes AC,

MOJKHO JOKA34aTh, 4TOD
_D’ SBJC/B == SD/A’D =28,
Puc. 24 HTaI{, SA’B/C’D' =S+25+25=588. U

3AIAYH O PABPE3AHHUAX OUTYP

PaccvoTpum cepHio 3aaa4 0 pPa3Pe3aHHH TPEYTOJBHHKA, BBIIIYKJIOTO
YEeTHPEXYIOJBEHHKA HEKOTOPOH OpAMOM Ha JBe DABHOEBEJIHKHE YACTH.
Ham nouagofuTca BCooMorareJeHAadA 3a7a44a.

H Bagaua 9. Ilycres guarosanu rpaneuwun ABCD (AD || BC) nepecexa-
wrcda B Touke O, Torga rpeyronsEaku AOB u DOC paBpHOBEIHKH,

Pemenne. Ilposepém dwepez Touky B mnpaAMyl), DapajlenbpHYK)
AC, a uepea rouky C — upamyio, napamnensnyio BD (pre. 25); roukn
MepecetueHnd STHX OPAMHEEX ¢ npamoil AD o6ozaaunm cooTeeTcTEeHHO B’
u C'. Ilapannenorpammu ACBB' u DBCC' papnoeennku (cm. zagauy 3),
2HAYHT, PABHOBEJHKH HX «HOOJOBHHKH» — TpeyronsHuKkH ABC u DCH.
«BribpaceiBafg*» H2 9THX TDPEYrOJIbHH-
KCE OJJHH H TOT K€ TpeyrosasHuk BOC,
yGexgaemcd, 4rto TpeyronsHEKH AORB
u DOC takie DABHOBEJIHKH; APYTHMH
CJ0EaMH,

Saos = Sanc — Spoc =

Puc. 25

= 8pcs — Ssoc = Spoc- U
Ha stom cpoiicTBe Tpaneyud H OCHOBAHHE DPEMEHHA HOCAEAVIOIIHX
aajzad.
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3apaua 10. Yepez npoHIBONBHYIO TOUKY HA CTODOHE TDEYIOABHHKA
OPOEBECTH NPAMYK, KOTODAas JEJHT ro HA JAEBE DABHOEEJIHKHE YACTH.

Pemenue. Ilycrs P — 1touka Ha cropone AC tpeyronbsanka ABC,
M — cepeguna AC. Ecnn P coenagaer c M, o BM — mckomas npamas.
Paccvorpum cnyuaii, korga P nexutr mexay toukama M n C (ecnm P
JeKHT HA orpe3ke AM, paccymxpenusa aHanormuHbI). Torga naomage
TpeyronsHuKa APB Goabme NOJ0BHHBL IICHIAAH TPeyronsHuka ABC,

Ecnm spamare npamy PN Bokpyr touku P (Touka N cKose3ut 110
orpesky AB), nnomage rpeyronsHuka APN Oyger yOmsare. B Hauane
ABHJXEHHS, KOraa Touka N copnagana ¢ B, sta nnomags Ovina Goseinoe
%SABC, B KOHILE, opu N = A, 9Ta IJIoMAaAkb CTaHeT paBHOH Hymi0 (Tpeyrone-
HUK BeIDOKaaercA). Ilo nprBELHIY HEODEDHBHOCTH J0JKeH HACTYNHUTE
MOMEHT, KOrjla T4 NJoL1ajdb PABHA gSABc-

<5
<z
L7

Ve,

RTINS

e e e e

S e et

LRSI AINA

SRR AL

D S o T e Ve

2RI AT AL RIS

S T O R G TS O Ve

L7 AT AL T AL AL TAL AL

S e e W Y SN /

S e S e SO e

,.,
L

Henonsiya npeaslfyinyo 3ajady, MOMHO OOKasarb, 9T0 STO IpPO-
HI0HAET, KOrjga ueThipexXyronapHHK BPMN npeppartuTcA B TpPAIELHIO
(puc. 26). [lelcTBHTENEHO, MOCKONBKY Sgpoy = Spgy (O — TOuka
IepecedeHnsa AUATOHAJIEH Tpaneun),

» - - =1
Sapn = Samon T Spom = Samon + Sson = Sapm = 55asc
Hrax, ot cuocob nocrpoerns npamoll PN, penameil nononam nio-
mage TpeyronrHuka ABC: npoeegém tuepeid touky M npamyio, mapan-
neneHYI0 BP, torga N — TOouKa nepecedeHnd 310 npAamMoH co cTopoHOH

AB, ecnu P nexut Ha orpeake MC (unu co croponoit BC, ecnu P JexKHT
HA OTpeaKe AM). ]

3amaua 11. Yeped pepIIHHY BHIIOVKJIOTO YETHPEXYIOJIBHHKA NPOEE-
CTH NDPAMYIO, KOTODAA AEJIAT €r0 HA JEE DAEHOBEJHKIE YACTH.

Pemenne. Ilpoeegém sty npAMyI0 depe3 BEPIIHHY A 9eTBIDEX-
yroasanka ABCD. Ecann pnaronans AC penut nnowanae ABCH nononam,

11



zagaua pemesa. llycrs O — rouka nepeceueHnua guarosaneit ABCD, M —
cepeguna BD. Jlomanaa AMC penuT UeTHDEXYIOJBFHAK HA DABHOBEJIH-
Kue vactu. looycrum, uro Touka M jexur ma orpeaxke OD (puc. 27).

D
Punc. 27

IIpoeegém uepes Touky M npamyio, napannenbHyi AC, K — rouka mepe-
ceueHnA 5Tol npamoii co croponoi CD. Torga

_ _ _ 1
Sanck = Sascr T Scrx = Sascr T Sarm = Sapcm = 5S4ncn- U
C noMouiko 3ToH 382Ul HECHOIKHO PELINTE CJIELYVIOIYIO.

3apaua 12, Ha cTopone TpeyronbHHKA KAK HA AUAMETPE ICCTPOEH
nonykpyr (puc. 28). IlpoBecTn IpAMY0, KOTOpAaaA AeJHT STY (DHTYPY HaA
JE€ DAEHOEEJIHKHE YACTH,

3ameuanue. Jra QHrypa He ABNAETCA MHOTOYTONNEHAKOM, HO HH-
TYHATHBHO HOHATHO, 9TO MOKHO ONPENEeTHTE PYHKIUIO NNCINAAH APYTHX
«xopoinux» (uryp (B uacTHOCTH,
Kpyra W OOJAyKpyra) tak, 49robs
ebinoaHANACE akcuomsr I, I1, TI1.

Pemenune. IlycTes nonykpyr
NOCTPOEH HA CTOPOHE AB TDEyIrose-
Huka ABC, D — rtouka, Koropas
ACTUT NOJYCKPYXHOCTH IIOOOJIAM
(3Ty TCYKY JIeTKO IIOCTPCHTL: OHA
JIEKHT HA CePEAMHHOM NEDIEH.H-
Kynape K oTpedky AB). 3amTpuxoBaEHEE cerMeHTH (puc. 29) pasHH
(TAK KaK CHMMETDHUYHE) H, CNEZOBATENBHO, HMEIT OZHHAKOBYI) IUJIO-
mage. Ilposegém depez Touky ) npAmMyio, KOTOpad AEJHT HOOOJAM
miomaak derbipéxyroneauka ADBC. QuesupgHO, 910 npamad u Oyger
HCKOMOH, (I

Puc. 28 Puc. 29

12



Teneprs — oGobienne 3agaun 11.
3amaua 13. Yepes TOUKY HA CTOPOHE BHIIIVKJIOTO YeTBIPEXYTOIBHAKA

OPOBECTH HIPAMYK, KOTOpas JEeJHT ero Ha ABe DABHOEEJINKHE YACTH.
IIycte M — gaHHaA Touka Ha cTOpoHe Al) yeTHIPEX-

Pemenmue.
yroasEEKa ABCD. IIpoeegém ueped Touku B u C npaMEBIe, KOTODHE AEAAT

IA0IALE YeTHDEXYIOABHUKA NOIQJIAM,
Paccmorpum cragana ciay4ai, KOraa 9T NPAMBIE IEPECeKAal0T CTOPC-

Hy AD B Toukax B' u €’ coorsercreenno (puc. 30). Ilyers Touka M nexuT

Ha orpeake AC'., Ecnum M cosnmagaer ¢ €', 1o CC' — uckomas npamas.
Ecnu M He coenazaer ¢ Toukolf €', To MoxHO npoeectn npamyno C'K,

napannensayio npamoii CM (K — touka ma cropone CD) u
- - - 1
Saperm = Sapcom T Scox = Sascom T Smoc = Sasce gSABCD
(O — rouka nepeceueHud guaroHanei rpaneunu KCMC').
Ecnu M nexut Ha orpeake B'D, 10 npoeegém npamyio B'K napan-
nensHo BM u nckomoil npamoit 6yaetr npavmaa MK (puc. 31).
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Pnc. 32

B cayuae, korga touka M nexut HA orpeazke C'B', M0yHO npoOBC-
auTes u npamyio 'K napannensno MC, u npamyio B'K napannensao MB
(puc. 32); oba nocTpoeHHA IPHBOAAT K OQHOH 1 TOH Ke Touke K,

13



OnucanHBH IPAEM IOCTPOEHHA NPOXOAHT U E CAYHUAe, KOTJa TOJABKO
O HA U3 OPAMHBIX, NDOXOAATNX 1Ueped TOUKKH B u C B JenAnax 4eTeIpex-
yroasHEK ABCD Ba aBe paBHOBENTHKHE HUaCTH, Nepecekaer cTropory AD
(puc. 33 u 34).

C
B B__AT
A% A ,
M =\ 18
M
Puc. 33 Puc. 34

U
A M D
Puc. 35

M makcHen, paccMOTDUM cayuail, KOTZa HH CJHA A3 STHX NDAMEIX
He nepecexaet ctopoHy AD uermpéxyronsanka ABCD (puc. 35). B aroit
CHTYALMH OPOBEIEM uepez BepmuHy A npamyo AA', KoTopas jejdT ge-
THIPEXYTOJBHEK Ha ABe paBHopenukue uactu. llpamvaa AK, napannens-
Haa npamoii A’M, nepecexkaer cropony BC B rouxke K. MK — nckomas
npaMad. O

DOPMYJA IJS INJIOHIATH TPEYTOJBHHUEA
ITnomage TPeYroNBHAKA BRIYHCAACTCA 110 (hopmysie
8= Eaka,

rae ¢ — AJIHHA CTOPOHBI TPEYTONBHHUKA, 1, — BBICOTA, ONYIIEHHAA HA 3Ty

cropony (puc. 36).
JoxkazarenbCTBo 3T0H opMynE MBI (JAKTHYECKH IPOBEJIH HA CTD. 6.

14



Cnepersne 1. llnomagy TpeyronbPHHKCE, HMEIOTHX OJHC H TO JKe
OCHOBaHHE, NPONOPLHOHANLHE BEICcOTaM (puc. 37):

SABC — hB

SADC E ’

B B
hy h )
a A A C C
Puc. 36 Puc. 37 Puc. 38

Cneperene 2, llnomaam TpeyroibHHKOB, HMEKONTAX OJHY H TY JKe
BEICOTY, IPONCPIIHOHANLHEL CcHOBAHUAM (pHc. 38):

Symc _ AC
Syge ACT

-4 B

A c A c
Puc. 39 Puc. 40

Caepersue 3. Ilnomagn TpeyronspHHAKOB, HMEIONHX O0miui yron,
OPONCPIHOHANEHEL NDOUZEEAEHUAM CTODOH, 3aKJAIUAINIUE ITOT YICa
(pmc. 39):

Sssc _ AB-AC
S,we  AB-ACT
HokazarenecTBo cneacreua 3. Ilpoeeaém orpeszox BC
(pme. 40). Torga, cornacHo cnegcTBHIO 2,

Sspc _ AB

Saac _ AC = AD
S,pe AB’

Spe  AC”

a

15



IlepemHOaa 5TH PABEHCTEA, OJIYYaeM, UTO

Sapc _ AC-AB O
Siwe AC-AR

Ilpueegém Tenepe CEpHIO 3a7a4, DPEIIEHHE KOTODBIX OIHDAETCHA HA
bopmyny § = %aha H €€ CJEJCTBHSA.

3anpaua 14, Tpaneuna pazgesieHa AHATOHANAMHE HA UETHIDE TPEYTOJb-
auka, [laomagu rpeyroEHAKOB, NPAJIEralIinX K CCHOBAHAAM, DABHEL
8, 1 §,. Haiitn nnomage Tpaneuu.

Pemenne. Ilycre O — rouka nepecedeHuns amaroHaneil rpamne-
vun ABCD, AD | BC; Sz = 84, Syop = Sy (puc. 41). Msr 3naem
(cm. zagaay 9), uro 8,o5 = Spoc, 0003HA-

B ¢ UM 3Ty BeJHINHEY depes x. TpeyroisanKkn
v AOB u BOC umeioT OZHY H TY JXe BHCOTY;
O tpeyroasHuEKn COD u AOD takxe HMeOT

s OAHY H Ty K€ BHCOTY. LlosTomy

2
x A0 x _0OC
bt B S, 0C’ S, A0
2
Puc. 41 = S”ICSZ =1 = x=+8;8,.

(Bennunna +(S; S, HagEIBAETCA CPEIHAEM reoMeTpHYeCKHM uncesn S; u S,.)

Hrax,
Sapop = 81 + Sz + 28,85 = (8, + V/S,)2. O

3agaua 15. Touxka M nexxut BaA cropone BC, a touka N — HAa cTo-
pore AC Tpeyronsunka ABC. Orpeaxn AM u BN nepecekarmrca B TOU-
ke 0. Ilnomagm TpeyroneHHKOB AON,

AOBu BOM paeHuL 8, 8; u 8; cooTBer- B
creeHHO. Halitn nnomage TpeyrosicHA-
xa MCN,
Pemennme. 003HAYHM NIONAIE M
rpeyronsHuka MCN uepez x, a TpeyroJib- V
auka MON — uepea y (puc. 42). Torga A
A N C
Si_oN_ v o 55
Sz BO S3 Sz ’ Puc. 42

16



S1+8y _ Suav _ AN _ Samw _ ¥t 5
x+y+8;  Syge NC  Syuc x

IloacraBnaa y =

5,5,
—g, B UOJYHEHHOE ypaBHEHHE

2
S5, +8 _ytSs
x+ty+ 8, x

HAXOAHMM
X = 5.8:(8, + 8;)(8; + 83)

3 O
S5 — 518,

3amaua 16, Touxku M, N, P nexar Ha cropoHax AB, BC u CA 1pe-
yroneErKa ABC, npuuém AM : AB= BN : BC=CP : CA=1: 3.
IInomags rpeyroneauka MNP paesa . Haiite miioimmaas TpeyroabHA-
xa ABC.

Pemernne. Tpeyroneankn ABC u M BN umeror o6mni yron B, npu
arom BM = %BA u BN = %BC (puc. 43). Cornacuo caegcreuio 3

Spmn = % : % “Sanc = %SABC'

B
N ITo Tem e cooOpaKeHUAM
M Syap = gSABC " Spey = %SABC'
CanepoBaTesibHO,
A 2
Pnc. 43 S - SABC - 3 . gSABC’ OTKYyJa SABC = 38. (|

3apaua 17. Touxkm M, N, P nexar ma croporax AB, BC u CA rpe-
yroneHnka ABC, npuuém AM : AB=BN :BC=CP:CA=1:2. Ilpn
nepeceueHny oTpe3koB AN, BP u CM obpazyerca rpeyronsank A, 8B,C,,
miIcmaar Koroporo paeHa S (pue. 44).
Haiitn nnomaas Tpeyronsaunka ABC.
Pemenmne, Beruncnum, Kakywo
9acTe nAcIagu TpeyroasaEKa ABC co-
CTABJIAET NNOINAAE TPEYTONEHEKA AA M,
Jna sroro maligém, B KakoM OTHOIIE-
HHHA OTpe3ck AN penmrca orpezkom CM.
Ilposeaém NN, | CM (puc. 45). Torga

AM'zéAB,

17



BN1=%BM=%-%AB=%AB
1
AA, _ AMm AM  _ 3AB _

IosTomy Sy apm = % % *SaaN

= %SABN = ?-%SABC = %SABC' TouHO TAK

e MOMKHO NOJIYIHTE, 9T0 Sy gy = ﬁSABC L ﬁSABc- Hrak,

8§ =384pc — SABB1 - SBCC1 - SCAAI -

=8apc — (Sapy — S an) — (Spep — Sciep) — (Scaps — Sajam) =

= S4pc 8 (%SABC - i&wc) = %SABC’

Orkyza 8, 5. = 78.

Ilocnepgnune TpH 3azadu

O

— u3& 3ameuarenbHo KHurm Bukropa

Bacunreenua IIpaccnosa «3agaun no niasamMeTpan» (cm. pazgen «Jlu-

reparypas, c. 24),

3apaqa 18, Ilycre K u L — cepeausst ctopod BC u AD BeinyKaorc

yeTelpexyronsEnka ABCD.
orpeaku CL u DK — B Touk

yroneHAEKOB ABP u CD() papHa nioinagn
yerelpéxyronsanka K PLE (puc. 46).

Pemenue. Hz rouexk B, K u C ony-

Orpeskn AK u Bl nepecekatorcd B Touke P,
e ). Hoxkaxure, 4ro cymma njoinaaei Tpe-

crum Ha AD nepnenaukynapu BB, KK, n
CC, (puc. 47). Torga BCC,B; — Tpaneuns,
a KK, — cpegHaa nTUHHA 3TOH Tpaneuun.
Crnegosatensno, KK, = 3(BB,+CC,). 06o-

aHauuM ueped a gnuy AL = DL, Hueem:

18

=848 T Sper-

C apyro# cTopoHH,

Saxp = Skprq + Sapr T Sper-
Sapr = Sapp T Saprs  Sper = Scoe T Spers

BHAYHT, Sgpro = S,4pp + Scpg- O



3apaua 19. [Iee npaMbie JeNAT KAKAYI0 H3 ZBEYX IDOTHBOIOJOXHBIX
CTODOH BBHINYKJIOIO UEeTHDEXYIONBHHKA HA TDH DaBHHE uactu. Hoka-
JKHATE, 9TO MEXAY 9THMH IIDAMBIMHA 3aKJIOYCHA TPCTHh NA0OINAAH YCThI-
péxyronsauka (puc. 48).

Pemenne. I[Iycrs rouku K u M gendar Ha TDH PABHBIE 9ACTH CTOPOHY
AB,artoukr N 5 L — cropoRy CD BEIDNYKIOro 4eTH pEXYronsEAka ABCD
(AK = KM = MB, CN = NL = LD). Kaxayio uz «nonocok» MBCN,
KMNL, AKLD pazobpéM AHATOHANBI) HA JBA TpPeyroabHHKa. Pacemo-
TPHEM 3aIITPHXOBaHHEE TpeyronbHAKH BCN, MNL, KLD (puc. 49).

22

I

Puc. 48 Puc. 49

IIporeaém ux ewicotel BB, MM, KK,. W caopa BKK,B; — Tpaneuuns,

MM, = %(BBI + KK;). OcHoBaEuA TpPeyroONEHHKOB DABHEI, IO3TOMY
Suwnr = %(SBCN + 8xrp). Amnanormu- B P

HO, Sgry = %(SMNB + 8,4px). Caegpo-

BaTeNBHO,

Sgmnr = %(SMBCN + 8 akrp);
3Sxmnr = (Susey + Saxzp) T Skmnzo

Sgmnz %SABCD' U

3amaua 20, Kaxgaa U3 CTOPOH BBI- Pac. 50
NYKJIOTO YeTHPEXYyroJbHHKA pasjene-
HA HA TPH DABHBIE YACTH, H COOTEETCTEYIOIIHE TOUKH IDPOTHEOIOJOM-
HBIX CTODCH COeJHHEHBI. JOKa)XHTe, 94TO IJI0IaAb LEHTDAJIBHOrO (24a-
IMTPHXOBAHHOIC) YeTHDEXYIOJBHAKA B JEBATH DA MEHBINE NJOIANH
meaoro (puc. 50).
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Pemesue. Beegém obo3HaueHnd, kak Ha pac. 50. Ilo npeasigyimeit
zajate mJomanke «cpegaeil monocku» KMNL cocrapnser TpeTh BCcel nio-
magu 9eTelpExyronsHaka ABCD, Ecnn
MBI goKamem, uro MB, = B|/C; =C;Nn
KA, =AD, =D,L, zagaua pemeHa.

Hoxaxcem, nanpumep, uto MB, =
= B,C,; = C;N. TI'omorermsa c HeHTPOM
B Touke B n xoshduuuenrom 3 nepero-
aut orpezok MP B orpeaok AC, nostomy
MP | AC u MP - %AC (pre. 51). To-

MOTETHA C UEHTPOM B Touke [) m Koad-
Puc. 51 buuuerTom % NEPEBOJHT OTPe30K NG B

orpesok CA, noaromy N@ | AC u NQ = %AC, Bnaunr, MP | NQ un

MP = %NQ, H FOMOTETHA C LEHTPOM B To04Ke B, u KoshpuunerTom —2
nepesogur MP 8 N@. CnegoparensHo, MB, = %BIN, MB, = %MN.
Amnanoruuno, C|N = %MN, aTorgam B,C, = %MN. O

SATAYH OJ51 CAMOCTOATEJIBHOI'O PEIIEHHAA

21, Ilyere K, L, M, N — cepeaunsl ctopon AB, BC, CD, DA (coor-
BETCTBEHHO) BEIIYKJIOrO 4eThpExyroneaaka ABCD (pue. 52), Orpeskn
KM u LN nepecexatorca B Touke O, [o-

KAXXuTe, 94T0 cymMMa nnomagell yerspex- B L c
yroneHEKOB AKON n CLOM paeHa cym-

Me nJonaged yeTspeXyronsHaKoE BKOL

u DMON. 8] M

22, Nokaskure, ©UTO BHIOYKJIBIE YETHI-
PEXYTONBHUKH, CEDeJHHBI CTOPCH KOTO-
PEIX COBNAAAIOT, PABHOBEJHKH. A N D

Puc. 52

23. Onuua cropous AC TPEyroJibHHKA
ABC paena a. lIlpamasa !, napannensHas
cropoHe AC AeHT TPeyTONLHHK Ha NBe papHOBenuKHe harype. Halian-
TE JJIHHY OTpe3Ka nNpAMOH [, 3aKJII0YEHHOTO BHYTDH TpeyroJisHuKa ABC.

Oreer: 2.

V2
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24, NnmHb ocHOBaHHUH Tpaneuwu paBHH a u b. llpamas I, mapan-
JeIEHAA OCHOBAHHAM TDAIEUHAH, AEJHT TDANELHIO HA ABE DABHOBEJIH-
kue puryper. Halignre gnmay orpeska npamol !, 3aKNOYEHAOTO BHY-
TPH TDANICUHH.

Oreer: 1/#.

25, Huaromanu LN u MK npamoyronsauka KLMN nepecekaiorcsa
B Touke O. Tpeyronsaunkn MON 1 MO ;N cHEMMeTDHYHEL OTHOCHTEIE-
HO 06meil croporsr MN. ¥roa MON B gea pa-
3a Oonpeme, gem yron LO, K. HaiiguTe cropors
npamoyronsHaka KLMN, ecnm maBectHo, 49TO0
naomaae naruyronbanka LMO, NK paena 5V3.

Oreer: 2V3m 2.

26, Yepez HEKOTODYIO TOUKY, B3ATYI0 BHY- A
TPH TPEyrOJEHHKA, NPOBEACHBI TPH HPAMBIE
COCTBETCTBEHHO NAPAJIJIENbHBIE CTOPOHAM Tpe- 83

YrOJBHAKA., OTH HOPAMBIE JEeNAT TPEYTOJBHHK
HA MEeCThk YacTelf, TPH B3 KOTOPHX — TPeyroJik-
HHKH C niomagamu S, §; 7 8; (puc. §3). HallgaTe niomags AaHHOTO
TPEeYroJBHHKA.

Oreer: (\/S; ++/8; +/S3)%

27. WUz TouKn, PACHOOJIC)KeHHON BHYTDH OCTDOYIOJBHOIO TPEYIOJb-
HHKA, ONYIIEHb NEPHEHIUKYJNADH HA CTOPOHH. JJIHMHBI CTODOH H
ONYIIEHHLIX HA HAX NEePHOeHAWKYJSPCE DABHEL @ H R, b u m, c 1 1
(pme. 54). Haliante oTHOMIEHHE NICMAAM HCXCAHOTO TREYIOABHHKA
K IUIOL[AAW TPEYTCJIBHHKA, BEEPIMHHAME KOTODOIC CAYXKAT OCHCOEAHHA
NepUneH HKYAAPOE.

. abc
Ornel mke + nkb+ mna’

Punc. 53

Puc. b4 Puc. 55

28. Ha nsiockocTn pacnoiojkeH paBHOOeaDEeHHBIH NpAMOYTIOABHEIH
TPEYTOABHHK, KATETH KOTOPOro HMeloT giuey ¢. IloBoporcm gaHHOrO
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TDPEYICJRFHHKA BEOKDYT BEDINMHEL EI0 NPAMOIC yIJa Ha yroa 45° noayuqa-
eTca Apyro# paeHofeapeHHEBIH NPDAMOYTOJIBHH H TDEYTOABHEK (PHC. H3).
Haiignre noomage 4eTHPEXYroNBHAKA, ABJIAKIerocd obmel yacreio
9THX ABYX TPCYTONBHHKOB.

Oreer: fziglaz.

29. Oxono oxkpysxHCCTH paguyca R onmcana rpaneunsa. Xopaa, co-
eAHHAKINAA TOUKH KACAHNA OKDYIXHOCTH ¢ OCKOBEIMH CTODOHAMH TDA-
HEeUHN, APANJIENEHA OCHOBAHUK) TDANELMH; JJHHA 5TOI XODAB DAE-
Ha b. HaliguTe nnomaae Tpaneunn.
8R°.

b

30. B tpeyronsanke ABC ma croponax AB u AC BpIGpaHBI COOTEET-
CTBEHHO TOUKH B, u C; tak, at0 AB; : AB=1:3,AC, : AC=1: 2.
Yepea rouxn A, B, n C, nposejena OKPyXHOCTE. Uepea TouKy B, npose-
JeHa npsamMas, nepecexaninas orpe3ok AC; B rouke ), a OKPy#HOCTb —
B Touke E. Hailiaure nnomagre 1peyronesnka B C E, ecnn AC, = 4,
AD =1, DE = 2, annomans TpeyronsHuka ABC paeua 12.

Oreer: 3,5.

Oreer:

31. B rpeyroasanke KLM c ccuoBanunem KM = 6 npoeegena meana-
ma LP. UapecTHO, 9T0 PACCTOAHHAA OT T09KH P 10 60K0BH X cTOpeH KL 1
LM orHOCcATcA Kak 1 : 2 (pue. 56). Haliaure gnuny meguassl LP, npun
KoTOpO# nyomaas Tpeyroncauka K LM 6yaer wanbonbineii.
OteeT: V41.
¥Yrxazanue, lHockoneky Sg;p = S;py, 10 KL : LM = PH, : PH, =
= 2 : 1. Bece takue roukn L jexar Ha OKpyxHOCTH (HAlgnTe €€ MEHTD H

pagmyc).
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32. B tpaneunio ABCD c ocHopann- B Q C
avu BC u AD BnmcaHa OKPYXKHOCTE C - Y
mentpom (0. Haligure nnomaiaes rpane-
uwuu, ecyin yron DAB npamoit, OC =2 n

%

0D - 4. O
OreerT: 14,4.
¥xkxazanmne. Cm. puc. 57. L QA
A P D

33. BEyTpH DpPAMCYIOJBHOTO TpE-
yroneEEEa ABC (£ B = 90°) Baara Touka Puc. 57
D r1ak, uro naomMAZM TPEYTOJABHHKOB
ABD u BDC cooTBeTCTBEHHO B 3 B 4 paza MEeHBINE IJOIIAAHN TPEYTOJIE-
auka ABC. Hnmaw orpe3koB AD u DC paBHE COOTBETCTBEHHO ¢ H C.
Haiigure gnuny orpeaxa BD,

OTEer: 3a’ + 82
.,/73 .

34. Oxono rpanennn KLMN onucasa OKDYKHOCTE, ODAYEM OCHOBA-
aue KN asnserca eé gpmamerpom. HasectHo, uto KN = 4, LM = 2,
Xopga MT nepecekaer guamerp KN B Takoi Touke 8§, uto K85 : SN =
=1: 3. HaiiguTe nnomage Tpeyronsauka STN.

"3

14 °
35. Ilnomage rpaneunn ABCD paena 30. Touxka P — cepeguua 0o-

koBoil eropoHbl AB. Touxa E Ha Gokosoii cropone CD BopiGpana Tak,
uro 2CD = 3RD. llpambie AR u P nepecekaioTcd

Oreer:

B Touke &). Halianre nnomaas rpeyronsanka APGQ), B
econ AD = 2BC. 4
H
Orser: 19, ISS
d ==
==
36. B ocrpoyronsHom tpeyronsHnke ABC npo- §§
> 3

pegessl BeHCOTH CM m AN, touka O — ueHTtp M I

OOHCAHHOH OKOAC TpeyronsHaka ABC oxpysxHOC-
tu. HasectHo, uto JABC = [, a nyiomage 9eTH-
péxyronsauka NOMB paema 8. Haiigure gnuny 4 C
cTOpoHH AC. Punc. 58

Oreer: 2\Stgp.

¥xazanne. Illnomags germpéxyroneHEka NOMB papra nony-
NpOHIBEJeHHIO AnuH ero gumaromancd OB m MN, rak kak OB | MN
(puc. 58).
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