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Yron B KBagparte

A.BJTUHKOB, 10.6JIMHKOB

EUb MOWJET OB YJIVWBUTEJbHON TEOMETPUYECKOI

KOHCTPYKIIUU, BO3HHMKIIEH Ha OCHOBE psjla 3ajay 3aMeya-
TeJIbHOrO MateMaTuka BsiuecsaBa Bukroposuua IIpousBosiosa.
Bousbiasi yactb atux 3ajga4 Gblia IPUIYMaHA ABTOPOM JUJIS
TypHUPOB MaTtemaTudyeckux 6Goe mmenu A.Il.Casuna, a Tpu
3a/lauyll eCTb B €ro KHWXKKe <«3ajaud Ha BbipocT». B crarbe
HCII0JIb30BAHbI TAK)Ke MaTephasibl TeOMETPUYECKHX KPYKKOB
[O.A.Bymnkosa u /[.B.IIsenosa (http: / /www.geometry.ru /
kruzhki_big.htm).

Mbl nocrapaeMmcsi MpPOCJAEJUTb HECKOJbKO <«CIOXKEeTHBIX JIU-
HUIl» ¥ TOKa3aTh He TOJbKO TECHbIE CBSI3U MEK/1Y Pa3HbIMU
3ajlayaMu, HO U GOTaTCTBO reOMETPHYECKUX METOJ0B, KOTOPbIE
MO3BOJISIIOT UX PEIUTb.

Haunem ¢ 3ajaun, KOTOpasi yke JaBHO CTaja KJIACCHKOII.

3apava 1. Ha cmoponax BC u CD xeadpama ABCD
svlbpamnvt mouxu M u N coomeemcmeenro max, umo yzon MAN
pasen 45° (puc. 1). [okaxume,

B M C
P umo paccmosinue om mouku A 0o
npsimott MN paeéno cmopone xeao-
pama.
LN Paccmorpum Tpu criocoba periie-

HUst 9T0i 3aaun (ocieiHmil cro-

co6 — aBTOPCKUIL).

45° Pemenue. IIposesem oTpe3ok

MN u orycTuM Ha HEero rnepreH/n-

A D kyasip AE (puc. 2).

Piic 1 Ilepewiii cnocob. Tlposenem iu-
aroHaab AC KBajpara n paccMor-

pum tpeyroabiuk CMN (puc.2,a). Touka A jexutr Ha Guccek-

tpuce yriaa C atoro tpeyroJibuuka, Touku A u C Jexxart B pa3HbIX
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Takum cBoiicTBOM 00J1a/1aeT €INHCTBEHHAs] TOYKA — IEHTP
BHEBIMCAHHOI OKpY KHOCTH TpeyroJbinka CMN (1oapobhee —
CM. crarblo «BueBnucanHas okpy»KHOCTb» B «KBanrte» Ne2 3a
2009 r.). Caemosarenbno, AE = AB = AD (paguycbl aToit
OKPY’KHOCTH) .

Bmopoii cnoco6. PacnosioxuB KBajpaT Tak, Kak MoKazaHo Ha
pucynke 2,6, pacCMOTPUM TIOBOPOT ¢ 1ieHTpoM A Ha yroa 90°
MPOTHUB 4acoBoii cTpesiku. O6pa3om BepiinHbl [ Oy/1eT SBIATHCS
sepuinHa B, o6pasom npamoii DC — npamas BC’, eil nepnen -
KyJspHas, nosromy touka N (o6pas Touku N) Gyjer nexarb
Ha orpeske BC’. Tak kak ZNAN' =90°, to ZMAN’ = ZMAN ,
sHaunt, Tpeyroabiuk AMN’ pasen tpeyroabuuky AMN (o
JIBYM CTOpOHaM M yriy mexay numn). CiegoBaTesibHO, PaBHbI
U UX COOTBETCTBYIOIHE BbICOTHI, T.e. AE = AB.

Tpemuii cnocob6. «Ilepernem» kBagpar no npsambim AM u AN.
Tak kak ZBAM + ZDAN = ZMAN wu AB = AD, To mnocJe
neperubanus orpeskun AB u AD cosmecrarcs (puc. 2,6). Kpome
toro, ZABM = ZADN =90°, 3Ha4yuT, U3 TOYKH, B KOTOPOIi
okasayuch BepminHbl B u D, orpesku AM u AN BujHbl 10J
MPSAMbBIM YIJIOM, a 3TOMY YCJOBHIO Y/OBJETBOPSIET TOJbKO TOYKA
E. 3uauut, AE = AB = AD.

3ameuanue. ITOT aBTOPCKUii mpuemM, koropblii B.B.[Ipounsso-
JIOB HA3BaJl <«CBEPTbIBAHMEM», KOHEYHO, UMeeT M <«HayudyHoe»
o6ocHoBanue. OH OCHOBaH Ha TOM, YTO KOMIIO3UIIUS JIBYX
OCEBBIX CHMMETPUII € TePeCceKaINNMUCS OCSIMHU SIBJISIETCS TIOBO-
POTOM Ha Y/IBOEHHBII YTrOJI MEXK/ly OCSIMU C IIEHTPOM B TOYKE UX
nepecevenus. B gannom cayuae peub ujieT o noBOPOTeE € IIEHTPOM
A na yroa 90°, KOTOpPBIl ABJASETCS KOMIIO3UIUEH CUMMETPHIl
oTHOCUTEIbHO NpsAMbIX AM u AN.

Ynpaxuenus

1. /lokaxkure, 4yTo B YCJOBHSX 3a/a4n 1 nepuMerp TpeyroabHUKa
CMN paBeH TIOJIOBUHE TIepuMeTpa KBajpara.

2. [lokaxkute oGpartHoe yTBepkaenue: ecanm touku M m N Ha
croponax BC u CD xBagpata ABCD TakoBbl, uYTO nepuMeTp
tpeyrosibauka CMN paBeH 110JI0BHHE IIepuMeTpa KBajpara, TO yroJ
MAN paseH 45°.

Cneayiomas 3ajava, cojepskaiasi /Ba B3aUMHO OOPATHBIX
VTBEPIKJCHUS, WITIOCTPUPYIOT €llle O/HO CBOWCTBO paccMaTpu-
BaeMOil KOHCTPYKIIUH.

3amava 2. a) (X Typuup nmenn A.Il.Casuna, 2004) Ha
cmoponax BC u CD xeadpama ABCD svi6panvt mouku M u N
coomeemcmeenno max, umo yzor MAN
pasen 45°. [loxaxume, 4mo uenmp onu-
cannou okpyKnocmu mpeyzoavuuka MAN
aexum na duazonaiu AC.

6) (XIV Typuup umenn A.Il.CaBumna,
2008) Oxpysxnocms ¢ ueHmpom na Ouazo-
naau AC xeadpama ABCD npoxodum ue-
pe3 sepuuny A u nepecexaem cmoporvt BC
u CD 6 mouxax M u N, ne cummempuunvLx
omnocumeavio AC. /lokaxume, umo yzoa
MAN pasen 45°.

U omnath — Tpu crocoba perieHus.

Pemenue. [lepswviii cnoco6. Ilycte O —
IEeHTP JaHHOI OKpyskHOCcTH, TOrga OM =
=ON (puc. 3,a). a) Tak kak ZMON =
=2ZMAN =90° u ZMCN =90°, TO ye-
ThipexyroibHuk OMCN — BIUCAHHBIN.
Torpa nz pasBenctsa OM = ON caeayer,
yro CO — 6uccekrpuca yrjaa MCN, mnoaro-
my touka O sexut na AC.

6) Bocmosibayemcst TeM, 4To cepeduiiblil
nepnenouKyiap Kk cmopone mpeyzoivHura

U 6uccercmpuca €20 npomueojieKduezo yeid
nepecekanmcs Hd OKpYKHOCMU, ONUCAH-



Hott oxoso mpeyzoavruxa (nokaxure!). Touka O Jexur Ha
cepeINHHOM TIepIeHANKYIspe K oTpeaky MN u Ha 6uccekrpuce
yraa MCN, 3naunt, oHa siBJasgercs cepeAnHoi 1yru M N okpyk-
HOCTH, OIMCaHHoil okoJsio Tpeyrojbuuka CMN. Tak kak
ZMCN =90°, tou ZMON =90°, spauutr, LMAN = 45°.
Bmopoii cnoco6. Ilyctb I — 1IeHTp OKPY’KHOCTH, BIUCAHHOIT B
tpeyrosibink CMN (puc.3,6). a) Tak kak A — HEeHTP BHEBIIH-
CaHHOU OKPY’KHOCTH 3TOTO Tpeyroybuuka, 10 LZAMI = ZANI =
= 90°, snaunt, Toukn M n N JekaT Ha OKPYKHOCTH C AUAMETPOM
Al. CnepoBatesibHO, 11eHTPp O OKPY’KHOCTH, OIMHUCAHHOH OKOJIO
tpeyrosbHuka AMN, gaBiagercsa cepeaunoin Al, T.e. JeKUT Ha
AC. 6) Touku O u A nexar Ha 6uccekrpuce yriaa C TpeyroJib-
Huka CMN u OM = ON = OA, 3nauut, A — 1IeHTP BHEBIIUCAH-
HOIl OKpY’JKHOCTH 3TOro TtpeyroabHuka. CiepoBarenbHO,

LMAN = 90°—%AMCN =45%,

Tpemuii cnoco6. a) Ilyctb N’ — BTOpasi TOUKa lepecedyeHust
fpanHoit okpyxuoctu u cropoubl BC (puc.3,6). Tak Kak yeTbi-
pexyrobauk AMN’N — Bnucannbiii, 70 ZCN'N = ZMAN =
=45°. Torga AC siBasiercsi cepeJMHHBIM EePIEH/HKYISIPOM K
orpesky NN’ , noaromy 1ientp O pacecMaTpuBaeMoii OKPYsKHO-
cti aexkut Ha AC. 6) lnaronanp AC KBaJjlpaTa SBJISIETCS KaK ero
0CbI0 CHUMMETPUHU, TaK U OCbI0 CHMMETPUU JIAHHOI OKPYKHOCTH,
noatomy Touka N’ , cummerpuunas N ornocurenbio AC, sJis-
€TCs e1lle OJIHOI TOYKOH IepeceyeHns OKPYKHOCTH CO CTOPOHOI
BC (cMm. puc. 3,6). Tak xak NN’ L AC, to ZCN'N =45° .
Yerbipexyroabuuk AMN’N  — BIUCAHHBIIH, CJe0BAaTEIbHO,
ZMAN = ZCN'N =45°.

3ameuanue. YTBepK/JeHHE 33jaul 2,a MOKHO Tak)Ke JlOKa-
3aTh, MCI0JIb3Ysl U30IOHAJBHOE CONPSIYKEHUE [eHTPA OIIMCAHHOM
OKPY>KHOCTU U OpTOlleHTpa Tpeyrosbuuka. [logpobuee 06 uso-
TOHAJIbHOM COTIPSIKEHUN cM., Haripumep, B kuure B.B.IIpacoso-
Ba «3ajlauM 10 TJIaHuMeTpun», 4.1, ri.5.

Yunpaxuenue 3. [Iycrp K u L — Touku niepecedenmnst OKpy>KHOCTH,
npoxozsamnieii yepes Touku A, M u N, co croponamu AB n AD
coorsercrBento (cM. puc. 3,68). Jlokaxure, uro KL — amamerp
okpyxHoctu U AK = AL.

[TpogoskuM u3yyeHne KOHCTPYKIIMH, PACCMOTPEB TOUKH Ile-
peceuenusi ctopod yraa MAN ¢ anaronanpio BD. B atom nam
IIOMOKET 3aj1a4a, B YCJIOBUU KOTOPOIT KBajipaTa HET, HO «He3pu-
MO» OH IIPUCYTCTBYET.

3anaua 3 («3aauu Ha BbIPOCT» ). B pasnobedpennom npsimo-
yeoavrom mpeyzoavnuxke BAD na zunomenyse BD svibpanvi
mouxu P u Q max, umo £LPAQ = 45° (P aexum mexoy Bu Q).

Joxaxxume, umo PQ2 = BP? + DQ2 .

Pemenue. [lepeuiii cnoco6. Pacnoioxkum tpeyroibHuk BAD
TaK, Kak Ha PUCYHKe 4,4, 1 pacCMOTPHUM IIOBOPOT C IleHTpoM A
Ha yroa 90° nporus yacoBoit crpenku. O6pa3zom BepiuHbl D
Gyer sBsATbCS BepiinHa B, a o6pazom touku Q — touka Q’,
snaunt, DQ =BQ" u DQ L BQ'. Kpome toro, ZQ'AP =
= ZLQ'AQ — LPAQ = 45° = ZPAQ , 1103TOMY PaBHBI TPEyToJib-
aukn APQ nu APQ’, otkyna PQ = PQ’ . Toraa nokaspiBaemoe
yTBep)K/leHue ecTb He 4uTo MHoe Kak Tteopema IIudaropa B
IPSMOYTOJIbHOM Tpeyrosbhuke BQ'P .

a) B 6) }'5’

Puc. 4

Bmopoii cnoco6. Tlepernem uepresk 1o npsimbim AP u AQ (r.e.
OIATD MCIOJIb3YEM «CBEPThIBAHKE» ), TOT/Ia TOUKH B n D coBMe-
crsares B touke E (puc.4,6). Tak kak ZPEA = Z/PBA = ZPDA =
=ZQEA =45°, o ZPEQ =90°. Toraa u3 npsimoyroJibHOro
tpeyrosibinka PEQ: PQ? = EP? + EQ* = BP? + DQ*.

OtmernM, yto Touka E Ham yxke 3Hakoma. /[leficTBUTENIBHO,
ecJIM JIaHHBII TPeyroJIbHUK JOCTPOuTh A0 KBajpara ABCD, a
orpeskn AP u AQ npogosmxuth o0 nepeceyenuss ¢ BC u CD B
ToykaXx M u N cOOTBeTCTBEHHO, TO £ — ocHOBaHuUe TepIreH/nKy-
asipa, omymientoro u3 A na MN (cm. puc. 2,a—6). Tenepb
JIOTHYHO PacCMOTPETh CJEAYIONIYIO 3a/ady.

3apava 4. Ha cmoponax BC u CD xeadpama ABCD
svlopanv. mouxu M u N coomeemcmeeno max, umo yzor MAN
pasen 45°. /[uazonarv BD nepecekaem AM u AN 6 mouxax
P u Q coomeemcmeenno, E — ocnosanue nepnenouxyiapa,
onywennozo us3 A na MN. [oxaxume, umo ompesku MQ,
NP u AE nepecexaiomcs 6 001ot mouxe.

Pemenue. Tak kak ZMAQ = ZMBQ = 45°, 10 Touku A, B,
M n Q neskar Ha ojiHOI OKpyskHOCTH. Kpome Toro, ZABM = 90° |
3Hauut, AM — puamerp 3TOH OK-

» B M C
pyxuoct, a ZAQM =90°, T.e.
MQ — BbicoTa Tpeyrosabauka MAN L
(puc. 5). Ananornuno, rouku A, D, P
N u P nexar Ha OKPYXHOCTH C
auamerpom AN, a NP — BbicoTa
tpeyroabuuka MAN. YuaurbiBasd,
yto AE — elile o/iHa BbICOTA TOTO K€ Q
TPEYTrOJIbHUKA, MOJYYUM, YTO yKa-
3aHHBIC OTPE3KH TIEPECEKAOTCsas B 4 D
Toyke H — opToleHTpe TpeyroabHu- Puc 5
ka MAN. )

3ameuanue. I1onmyTHO OTMETHM, YTO Ha 06EMX PACCMOTPEHHBIX
OKPY’KHOCTSAX JIEJKUT TakyKe M Touka E, T.e. obmas xopaa AE
paccMOTPeHHbIX OKpYy»KHOocTell neprenauxyasipua MN. Kpome
Toro, Beicotbl MQ u NP tpeyroabuuka MAN paBHbI OTpe3KaM
AQ u AP coorsercrBenno (Tak Kak /MAN = 45°).

Vupaxkuenue 4. /lokaskure, 4To B YCJOBUSX 3aja4d 4: a) ve-
ThIpexyroabHnKk PONM — Brncautbiii; 6) ZPCQ = 45°;B) Syyuny =

=2Sxpag; T) AH = MN = PQV2 ; 1) MN? =2(BP? +DQ2) ;

B 3agaye 2 MbI paccMaTpuBaaM OKPY’KHOCTb, ONUCAHHYIO

OKOJI0 TpeyrosbHuka MAN, ¥ TOYKH ee 1epecedyeHus co CTOpPo-
Hamu KBajipara. B cuay cummerpun, o6pasdoBaJiach JioMaHas
KMANL c BepmimHaMu Ha OKPYXK-
HOCTH M YTJIOM 45° Mex /1y coceHU- -
Mu 3BeHbsME (CM. puc. 3,6 U yIIpaxK-
nenme 3). Pacemorpnm ary momanyio M
nojipoGHee.

3anaua 5 («3ajaun Ha BBIPOCT» ).
Bepuwunvt nomanou KMANL 1e-
sam na oxpyxnocmu u LKMA = K
= ZMAN = ZANL = 45° (puc.6).
Jokxaxume, umo niowadv 3axpa-
Wennou vacmu pasnd noLlo08uNHe nio-
waou kpyeza.

Pemenue. [Iposesem orpesok KL (puc. 7,a,6). Ou sBasiercs
JINAMEeTPOM OKPYXKHOCTH, TaK KaK CyMMa YTJIOBbIX BeJUYHH JIyT
KA n LA pasna 180°. [lasiee MOKHO paccysk/aThb I0O-pasHOMY.

Ilepeswiii cnoco6. Tlposesem vepes3 ToUKy L mpsiMyio, mapaji-
Jesbhyio MK, [0 1iepecederusi ¢ OKPYKHOCTbIO B Touke Z (cM.
puc. 7,a). Torga ML = KZ, a tak kak KL — quaMeTp OKpPYKHO-
cti, To yrabl KML n KZL — npsamoele, nosatomy KMLZ —
npamoyroybiuk. [Iycts U — touka nepecevenuss KN u ML, V
— rtouka nepecedennss MA u KZ, torna UV ||LZ (B cuny
CHUMMETPUH OTHOCHTEJNHHO FOPU3OHTAJIBHOTO JHAMETPa).

A
Puc 6



36

a) N
M U L
K s 7
A
) B
E

A D C
Puc. 7

[Tposegem Takxke oTpe3ok AZ, mocne 4ero yTBep:K/eHUe
3a/layl CTAaHOBUTCA TPAKTHYECKH OYEBU/HBIM: I KaxK/10ro
«KyCKa» 3aKpalleHHOil 4acTH HalJeTcsi CAMMEeTPUYHbIN eMy He
3aKpallleHHbIl <«KYyCOK». [leiicTBUTE/NIbHO, PaBHbl CErMEHTHI,
orpannyennble xopaamu MK u LZ, NL u AZ, paBubl Tpanenun
UVAN n LZAN, pasubl Tpeyroapuuku MUV u VKM, a Takxe
— KpuBoJinHelnnbie TpeyrojibHuku MUN u KVA.

Bmopoii cnoco6. Ilycts KL nepecekaer AM n AN B Toukax F
1 G coorsercTBenHo (cM. puc. 7,6). Torpa yrep:kieHue 3ajiaqn
PaBHOCUJIBHO PABEHCTBY Saxar + Saing = Sarac -

Tak kak KL — nguameTp okpyKHOCTH, a a1yru AK u AL paBHbl,
TO TpeyroJbHnK KAL — mpsMOYTOJIBHBII U pPaBHOOE/PEHHBII.
Wcnonbsys pesyabrar 3ajauu 3, 1M0Jy4uM

FG?*=KF*+ LG,

3ameTuM Takxke, uto TpeyrojbHuku FMK u LNG 1noao6ubl
tpeyronbinky FAG (mo asym yraam) ¢ koaddguimentamMmn

ky = AL n k= =G coorBercTBeHHO. Torza SakmF _ Rk =
2’ g A
- I;gz " iﬂLNC =ik igz . CkJajpiBasi 3TH paBEHCTBA
AFAG

IOYIEHHO, ITOJIYYHUM
Sakmr + Sang _ KF2 +LG? _
SAFAG FG*

PaBeHCTBO Saxmr + Sarng = Sarac MOYKHO JIOKa3aTh MHayve,
FCIIOJIb3Y S TY JKe UJIel0 «CBepThiBaHusA» . /Lt aToro norpebyercs
BCIIOMHUTD ellle O/IHY KJIaCCHYEeCKYylo 3ajauy.

Jlemma. /lan neevinyxaviii uemuvipexyzoavnux ABHC, 6 xomo-
porm yeavt A, B u C pasuvino 45° . [lokaxume, umo: a) ompesxu

1 ;
AH u BC pasnvl u nepnenduxyaapuvt; 6) Saprc = EAHJ.

1.

JokaszareabctBo. a) IIpoamum orpesku BH u CH 10 nepece-

yenns ¢ AC u AB B toukax D u E coorsercrsenno (puc. 7,6).
Torna ZADB = ZAEC =90°. Tak kak BD u CE — BbICOTHI
tpeyroabiuka ABC, To H — OpTOLEHTP 3TOr0 TPeyroJbHHUKA,
anauur, AH 1 BC . Kpome Toro, tpeyronbuuku ABD u CHD
— paBHOOGe/I[peHHbIe U TIPSMOYTOJibHbIE, 3HAauuT, AD = BD u
HD = CD. CaepoBatelbHO, NPSIMOYTOJIbHBIE TPEYTOJbHUKN
AHD u BCD pasubi (1o asym Kareram), otkyaa AH = BC.

3ameyanue. Ob6a YTBEpKIAEHUS MOYKHO TaKkKe IOJYYUTD,
paccMOTpeB MOBOPOT ¢ IeHTpoM [ Ha yroa 90°. 3aoano
OTMETUM, YTO JI0Ka3aHHblil (pakT MOXKHO 3(PPEKTUBHO UCIIOIB30-
BaTh /ISl PEHICHUS YIPAKHEHUs 4,2.

2014 /Ne4

6) AH v BC — auaroHa/ii HEBBIIYKJIOTO YE€ThIPEXYTOJIbHUKA.
Tak kak naowadv 1106020 YeMblpexyzo0abHUKad PasHa NOJOBUNHE
npoussedenus Ouazonaiell Ha CUMYc Yyeia Mexoy HUMU, TO

S pHc = %AH . BS'sin 90° = %AHQ _

Tenepb BepHEeMCs K PelIeHUIO 3a/la4l 5 M MMOKaKeM, 4TO U ee
MO’KHO PElINTb, UCIOJIb3YSl «CBEPThIBAHUE.

Tpemuit cnoco6. IlpubaBuB K 06eUM YacTsM JOKa3bIBAEMOr0O
paBeHCcTBa IL1011au TPeyroJabHUKOB AFK u AGL, nojayuum, 410
OHO PABHOCHJIBHO PABEHCTBY Saxara + Sarna = Saxar (puc. 7,2).
[Tycte H — touka nepeceyenuss KN u ML. Tak kak KL —
aAuamMerp OkKpy:xkuocrtu, 1o yroa KMH upamoii. Toraa
ZHMA = ZKMA =45° ,u ZMKH = ZMAN = 45° , noatomy
AM 1 KH . 3uayut, Nnpu <«CBepTbIBaHUM» 1O npamoit AM
Touka K coBmecTuTcst ¢ TO4Koil H. AHa/OrMuHO, IIPU «CBEPTbI-
BaHun» 1o npsamoin AN Touka L coBmecTutcss ¢ TOukou H.
CaenoBaresbHo, Sagaa + Sarna = Sanma + Sanna = Samun -

B neBbInyKJI0M yeTbipexyrosbauke AMHN tpu yraa mo 45°,

1

=3 AH? = 1 AK - AL = Sk 4 , 4TO 1 TpeGoOBa-

3HAYUT, S pmN >

JIOCh.

Yupaxkuenue 5 (koukypc wmenn A.Il.Casnna <«MaremaTnka
6—8», 1996). JlokaskuTe, 4TO B YCJOBHMSAX 3a/auydl 5 BBINOJIHAETCH
paserctBo KM? + AN? = AM? + LN?.

A reniepb — 3a/1a4a, B KOTOPO# Oy/1eT IPUCYTCTBOBATH KBaJpar,
touku M u N u3 3agau 1 u 2, roukn F u G (P u Q) u3 3ajau 3
n4. A ele OKpyKHOCTb, OITUCAHHASA OKOJIO TpeyrojbHuka AMN
U3 3aJa4n 2 ¥ JJOMaHad B 3TOH OKPYKHOCTH M3 33/a4M 5, XOTs
PO HUX B YCJOBUM HUYErO HE CKa3aHo.

3amava 6 (XII Typuup umenu A.Il.Casuna, 2006). Ha
cmoponax AB, BC, CD u DA xeadpama ABCD e3samuvl
coomeemcmeenno mouxu K, M, N u L max, umo KMA = MAN
= LNA = 45°. Hycmv KL nepecexaem AM u AN ¢ mouxax F
u G coomeemcmeenno. /loxaxxume, umo Saxar + SainG = Sarac -

[Tokaxkem, 4TO aTa Tpy/AHAs 3ajadya HaMH yXKe IPAKTHYECKU
peiieHa, mpudyeMm He ojHuM crioco6om. [lyig ee pelnenus jpocra-
TOYHO JO0Ka3aThb paBeHctBO AK = AL, u3 xortoporo Oymer
ciaeoBarhb, uto Toukn A, K, L, M w N nexar Ha OJHOU
okpyxnoct (cM. ynpaxnenue 3).

[lelicTBUTE/IBHO, JOKa3bIBAEMOE PABEHCTBO PABHOCUJIBHO pa-
BEHCTBY TIoMIa/eil n3 3ajgaun 5 (M. BTOPOil croco6 perieHus
9TON 3ajaun).

Pemenue. [lepsviti cnoco6. Ilyctb OKpy’KHOCTD, OIUCAHHAS
okos0 tpeyrosbHuka AMN, nepecekaer croponbt AB u AD
kBajipara B toukax K' u L" coorsercrsenno (puc. 8,a). Tak kak
ZMAN = 45° , o uentp O aroii okpysknoctu jaesxut Ha AC (cM.
3ajauy 2, a). 3uaunt, Toukn K’ u L’ CHUMMETPUYHBI OTHOCH-
trenbio AC, t1.e. ZK'L’A =45°. W3 paseHcTBa BIMCAHHbBIX
yrioB caeayer, uto LK'MA = ZK'L’A = 45°, 1.e. Touka K’
coBnajiaet ¢ Touko K m3 ycaoBus 3ajadn. AHAJOTUYHO JIOKa-
3bIBaeTCs coBrajeHue rouek L u L.

Bmopoti cnocob6. Tlpu nepernbanuu KBajpara 1o npsimbi AM
n AN toukn K u L coBmectarca B Touke H — opronenrpe

a) 6)
B M C N’ B M C
‘ ]
K
R K
N N
A L D A L D
Puc. 8
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TpeyrosibHuka MAN (cM. puc.8,a). dro cJielyer u3 Toro, 4tro
Toukn B n D coBMmeniaioTcss B ocHoBaHun E BbicoTbl AE 3TOTO
tpeyrosbhnka (cM. 3agauy 1), a LZAMH = ZANH = 45° (cMm.
JJeMM}_f). 3uaunt, AK = AL, yto u TpeboBaOCh.

Yuopaxuenue 6. /lokaxxute, 4T0 B yca0BHAX 3ajaun 6 TOUKH
nepeceyenust jauaronasneil tpanenuit AKMN n ALNM nexar Ha
BD.

Tpemuii cnoco6. PacniosioxuB KBajpaT Tak, Kak MOKa3aHO Ha
pucyHke 8,6, pacCMOTPUM TOBOPOT ¢ 1ieHTpoM A Ha yroa 90°
IIPOTUB YACOBOU CTPeJKU. AHAJIOIMYHO BTOPOMY criocoly peliie-
Husg 3ajaun 1 mosyumm, uyto o6pazoMm TpeyroibHuka AND
ABJIIETCS TPEYroJbHUK AN’'B .

Jloka>kem, 4TO NPU TAaKOM [1OBOpPOTEe 00pa3oM TOYKH L sABJIsS-
erca Touka K. Jlisg 3TOro 0CTAaTOYHO /J0KasaTb, 4TO
ZAN'K = ZANL = 45° . Tak kak ZN'AM = ZAMK = 45°, to0
npsaMas MK copepxkut Bbicory TpeyroJibhuka AMN’. Tlo-
CKOJIbKY AB — ellle o/iHa BbICOTAa 3TOTO TpeyroJibHuka, 10 K —
€ro OpPTOIEHTP. 3HAUYUT, TPEThbsl BHICOTA JIEKUT Ha TIPSAMOIL
N’K u ZAN’K =45°. Takum o6pasom, AK = AL, 4ro n
TpeboBaJIOCh.

BosHukaeT ectecTBeHHBIN BOIIPOC: a KaK pelarb 3Ty 3ajauvy,
ecJid He 3HaTh 3aja4y 5?7 Oka3bIBaeTcsi, MOKHO HCIIOJIb30BaTh
BCE TO K€ CBepTbIBaHUE WJIM IIOBOPOT U MOJYYUTDb YEThIPEXYT0JIb-
HUK U3 JIEeMMbi!

Hanpumep, tpernii cioco6 penennss MOXXHO MPOJ0JIKUTD TaK
(cMm. puc.8,6). JlokaxeM paBeHCTBO Sigaa + Sazna = Sakal »
paBHOCHJIbHOE TpeGyeMoMy. 3aMeTuM, uT0 Saxara + Sazna =
= Saxma + Saena = Samrn - dervipexyrombauk  AMKN' -

9TO BCE TOT JK€ YeTbIPEXYTOJIbHUK, TPU YTIJia KOTOPOTrO PaBHbBI 110
L g
45° , I03TOMY €ro IJIONIA/lb paBHa 3 AK? | 4T0, B CBOIO OYEPE/Ib,

paBHO ILI0MAAN Tpeyrojibuuka KAL.

[lpyrue cBoiictBa 3T0i1 3aMevaTe/IbHOI KOHCTPYKIMH U Pas-
BUTHE HEKOTOPBIX PACCMOTPEHHBIX METO/I0B MOXKHO IOJIYYUTb
P PeIleHnt cjepyionmx 3ajxad (aBTopoM 3azau 7—9 Takxke
asaserca B.B.IlpousBosos, a aBropom 3agaun 10 — /[.B.IlIBe-
110B).

Saﬂa‘lﬂ AJisl CAMOCTOATEJbHOIO penieHus

7 («3amaun mwa BbipocT»). Ha moJocy HaJOXKHJIN KBajpar,
CTOPOHA KOTOPOTO paBHa IIMPUHE IOJIOCHI, IPUYEM ero rpaHuila
nepeceKkaeT I'paHuilbl MOJOCHI B deTbipex Toukax. Jlokaxkure, 4to
JIBE TIpsSIMble, TIPOXO/ISAIINE KPECT-HAKPECT Yepe3 3TH TOYKHU, Tepece-
KaloTcs T0/1 YTJIOM 45° .

8. Ha croponax BC u CD kBaaparta ABCD BbiGpanbl TOYKkn M
n N cooTtBeTcTBeHHO Tak, uto yron MAN pasen 45°. Jlyun AM n
AN 1epecekaioT OKPY)KHOCTb, OIHCAHHYIO OKOJIO KBajipara, B
toukax M; u N; coorBercrBeHHo. [lokaxure, uto M|N, || MN .

9 (IX Typuup umenu A.I1.Casuna, 2003). B ksagpare ABCD
BbIOpanbl Touku S u T BHyTpH TpeyrosbaukoB ABC u ADC
COOTBETCTBEHHO Tak, 4To LSAT = ZSCT =45°. [lokaxkure, 4ro
BS || DT .

10 (XX Typuup nmenn A.Il.CaBuna, 2014). BueBnmcanmuas
OKPY’KHOCTb TPAMOYTOJIbHOTO Tpeyroibuuka ABC kacaercs 1po-
noskenuii ero katetoB CA u CB B Toukax A; U B; COOTBETCTBEHHO.
Onucannag okpykHocTb TpeyroiabHuka ABC nepecekaer AB; B
toukax P u Q. Haiipure yron PCQ.

MATEMATUYECKUMU KPYJXOK

O ogHOW
KOHCTPYKLMA
C KacaloWwmmmncs
OKPY>KHOCTAMM

N.60r4JAHOB

EJABHO ABTOP CTATbU OBHAPYKWJI CJNEAVIOUIEE 3A-
6aBHOE yTBep:K/JeHHe, KOTOpoe Mbl copMyJaHpyeM Kak
3ajady (aTa 3agaya npejiaranach yuactoukam [lepBoro TypHu-
pa Maremarnuyeckux 6oes «Jlura IloGemaureneii» ).
3agava 1. I[lycmv H — mouxa nepeceuenusi 6b.com ocmpo-
yzoavrozo mpeyzoavruxa ABC. Ilycme ©; u 0y — OKpYyKHOC-
mu, onucannvie oxoa0 mpeyzoaviukose AHB u AHC coomeem-
cmeenno. Paccmompum npoussonvnyio okpyxmnocms I, npoxo-
dawyio uepes mouxu B, C u nepecexaiowyro ompesxu BH u CH
emopuuno ¢ mouxax B u C' coomeemcmeenno. Ilycmo,
HAKOHeY, OKPYKHOCMb Y Kacaemcsi O u Oy GHewHUM 00pa-

Puc. 1

30M, @ maxKe Kacaemcs Hympennum oopazom maou oyzu BC
okpyxnocmu T 6 mouxe T (puc.1). Jlokaxume, umo mouxa T
aeasemcs cepedunoi oyeu B'C’ okpyxnocmu T,

OmnbiTHbIE JIOOMTENN T€OMETPUN 3HAIOT, YTO 3a/la4, B KOTO-
pbIX pedyb uaer 00 OKPYKHOCTSIX, KacaloIUXCs HEeCKOJbKHUX
OKPY’KHOCTEl W MPSMBIX, ObIBAIOT BecbMa TPyAHbI. Onucanne
JIAaHHOI KOHCTPYKIIMU TOXKe He IpejBeliaer Jerkoro myTtu. Tem
He MeHee, JIOCTaTOYHO KOPOTKOe pelieHue CyIecTBYeT, U Mbl ero
ceifyac NpuBejeM.

3a0/1HO MbI IPOUJLITIOCTPUPYEM TE3HUC, YTO HEKUI (PaKT MMOPoii
Tpy/Hee 0OHAPY>KUTb, YeM JloKa3aTb. VIMeHHO, Mbl yBUJUM, 4TO
yCJIOBUE 33/1a41 B HEKOTOPOM CMBICJIE IUKTYET, YTO UMEHHO HAJI0
c/leslath U1 ee peleHus.

Anamm3 u pemenue 3azauu 1. /g wavyana Xopomio Obl
HEMHOTO pa3o06paThbCs B KaPTHHKE, a JJIs1 3TOTO MOJIE3HO BCIIOM-
HUTb HECKOJIbKO OOIIen3BeCTHbIX (PaKTOB.

Kak n3BecTHo, OKPYKHOCTH ®; U ) CUMMETPUYHDBI OKPYIK-
HOCTH ( , OIIMCAHHOI 0KOJI0 TpeyroibHuka ABC, OTHOCUTEIBHO



