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MATEMATHUYECKUHN KPYXOK

MednaHa

fO.6JIMHKOB

STOI CTATBE MBI PACCKAYKEM OB O/THOI1 3AMEYATEJIb-

HOI JINHUU, CBSI3AHHOI C TPEYrOJbHUKOM, — 0 cumedudae.
OxasbiBaeTcd, cuMe/uaHa SIBHO WU HESBHO IPUCYTCTBYET B
OrpOMHOM uucJge 3aja4. OHa cBg3aHa ¢ TIyOOKUMU T'eOMeTpHU-
YyecKMMHU uzaessMu M npeo6Gpasosanusamu (MHBEpCHs, MOJsApA,
aBoitHbIe oTHOMmIEHUs). OJHAKO MbI IMOCTapaeMcsi BbIOUPATh
HanboJjiee JOCTYIHbIE, <«IIKOJbHbIe» MOAX0/Abl. MTaK,...

OnpepeneHue

Paccmorpum tpeyroabuuk ABC, ero meaunany AM u Guccek-
tpucy AL (puc.1). Ilycrb npsimasi AS cummerpudsa npsimoin AM
OTHOCUTEJIbHO TpsaAMoidl AL
(touka S JEKUT Ha OTpe3Ke
BC). Torpa orpe3ok AS Ha3spi-
BacTCsl CUMeduanoll Ttpey-
rosibHnka ABC. noraa cume-
JINAHOI Ha3bIBAIOT IIPSMYIO, CO-
JlepsKalyo oTpe3ok AS.

AHTUNa panmnenbHoOCTb

[lng panpHEnIero 3HakoOM-
CTBa C CHUMeJMAHOW HaM
noTpebyeTcst 0JIHO BasKHOE
MOHATHE.

ITyctb Toukun B; u C;
JexxaT Ha npambix AB u
AC. Tosopar, 4ro ompes-
ku B.C, u BC anmuna-
parroior (omuocumenrvno
napvt npamoix AB u AC,
UIU OMHOCUMENLHO Y2d
BAC), ecau ZAC,B; =
= LZABC. Bo3MOXHbI pa3-

JINYHBIE CJIy4an pacroJio-

B C=1Gy B JKeHUA aHTH%apaJIIJ)IeJIbeIX

Puc. 2 orpeskos (puc.2,a—2).

Ynpaxkuenust

1. Jlokaxxure, uyto orpesku BC n B,C, anTunapaJiebHbl TOT/a
M TOJIBKO Torja, korjga tpeyrosbHuku ABC u AC;B; 110oa06HbI
(nHAYe TOBOPsI, OJIUH U3 ITUX TPEY-
TOJIbHUKOB MOJKHO TIEPEBECTU B JIPY-
TOil, BBINOJHUB CUMMETPUIO OTHOCH-
TeJIbHO OuccekTpuchl yria A m 3arem
rOMOTETHIO C IIeHTpoM B Touke A (Ha-
npumep, puc. 3).

2. Ilyct» B, C;, B, C — pasaunu-
Hble TOuku. [loKaskute, 4TO OTpE3KH
BCn BC, antunapaJijiebHbl TOT/1a 1
Bic 2 TOJIbKO Torjaa, korma B;, C;, B, C

JIE)KAT HA OJIHOW OKPYKHOCTH.

3. Ilycte BB” u CC’ — Boicotsl Tpeyrosbanka ABC. [lokaxure,
uyro orpe3ku B'C’ u BC anrtumnapaJiesbHbl.

4. Ilyctp B® u C’ — toukm Ha npsambix AB u AC rtakue, 4TO
orpeskn B’C’ n BC napaJsuiesbhbl. Jlokaxkure, uro orpesku B'C’ u
B,C; anTumnapaJuiesibHbl TOI/Ia U TOJbKO TOT/A, Korja orpe3ku BC
n B,C, anTunapasuiesibHbl.

Kak u3BectHO, MegnaHa TpeyrojbHuka ABC jpenut 1omnoJiam
He TOJIbKO CTOPOHY, K KOTOpPOil OHa IIpoBejieHa, HO U J0OO0M

OTPE30K, IapasieJbHblil 9TOH CTOPOHE, € KOHIlAaMU Ha /JBYX
apyrux croporax (gokasxkute a1o!). OKasbiBaeTcsi, aHAJIOTHYHOE
YyTBEPXK/eHNe € 3aMEeHON NMapaJlieJIbHOCTH Ha aHTHIIapaJlIe/Ib-
HOCTb OyJZIeT BEPHO /s CUMeJMaHbI.

Daxkt 1. B mpeyzorvnuxe ABC nposeden ompesox B\C,
anmunapanneavroil cmopone BC, ¢ konuyamu na npamvix AB
u AC coomeemcmeenno. Ilpsmas AS codepxum cumeduany
mpeyzoavhuxa ABC moe-
oa u moavko mozoda, Kozoa
ona deaum B,C, nonoian.

/loxazareabcTBo. Pac-
CMOTPUM CUMMETPUIO OTHO-
CUTEJIbHO OUCCEKTPUCHI YTJIa
A. Torpa orpesok B,C ne-
peiiier B 0oTpe3ok B,C,,
KOTOpbIN napaJsiened BC,
a ero cepeanna Ky — B p M S C
cepenuny K, orpeska B,C, oy
(nanpumep, puc. 4). Torza '

K, nexur na npamont AM, snaunt, K; sexut Ha npamoir AS.

Kommenmapuu. V1 naobopor, meamana AM TpeyrojabHHUKa
ABC — cumenuana tpeyroabanka ABC;.

Apyroe onpepeneHue: OTHOLWEHUE PACCTOSHUN
n nnaowagen

N3BecTHO, 4TO MeAMaHa JEJUT CTOPOHY M, COOTBETCTBEHHO,
IJIOIA/b TPEYroJbHUKa TonojgaM (MM, 4TO TO Ke CcaMoe,
paccTossHug OT TOYKM M [0 CTOPOH TpeyroJbHUKa OOPaTHO
IIPOIIOPIIMOHAIBHBI 9TUM CTOPOHAM ).

A B KaKOM OTHOILIEHWU JEJIUT CTOPOHY M ILJIONIA/lb TPEYTrOJIb-
HUKa cuMeanana’?

Wcnonbdyem cranpapTHble 0003HAUEHUWS [JII CTOPOH Tpe-
yroabuuka AB = ¢, AC = b. Paccrosinue ot Touku X /10 IPsAMOii
[ 6ynem o6osnauars d(X,/).

Daxr 2. [Tycmv mouxa S aexum na cmopone BC mpeyzonn-
nuxa ABC. Tozoa sxeueanrenmunvt caedyrouue ycaosus: (1) AS —
d(S;AB) ¢
d(S;AC) b
00 CMOPOH MPeYyzoNbHUKA NPSAMO NPONOPUUOHATLHBL IMUM CTNO-

Bene 16 d(B;AS) ¢* BS ¢
powan), (3) Sics b2’ (4) d(C;AS) b*’ ) s~y
Hoxa3zareanctBo. Ilycte AS — cumenmana. Ilpoegem k
npsimbiM AB n AC neprienukysisipel d, w d;, w3 cepeaninbr M
orpeska BC u nepneHjauky-
aappl d, v dy U3 TOYKN
S (puc. 5). Tak Kak morma-
AU TPeyroJbHUKoB ABM
u ACM paBubl, T0 C-d, =

=b-d, , 3nauur, ﬁzg.
Cpenn l[pHMoyl“COJIbeIX
TPEYTOJbHUKOB C BEPUIINHOI
A ecTb Be napbl 0A0OHBIX:

cumeduana, (2) (m.e. paccmosinus om mouxu S

A

c katetamu d, n dy; atakxke B M \) C
c kareramu d, u d, . Orcio- Puc 5

db’ AS d{/_; dc’ db C
J1a CJIe/lyeT, YTo , OTKYy/1a = ==, UMbl

d

c

d ~ AM  d, b
nosyunan yeaosue (2). lanee, tpeyroabhukn ABS u ACS

dy

0

UMeoT OOI[YI0 BBICOTY M3 BepUWHHbB A, I03TOMY

2

BS — SABS — C"dc’ — C

2

CS Sy b-dy b

[Ipesraraem yntareso pa3zo6parbest ¢ ycaoBueM (4) camocTo-
ATEJIbHO.

, 1 Mbl BbiBe I yeaosus (3) u (5).
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Yupaxkueuune 5. Boisegure ycaosue (4) usz (3).

Yuraresb MOKeT y6euThCs, 4To Kax,10e u3 ycaosuii (2)—(5)
Baeder (1). [lisg 9TOro AOCTATOYHO BBINOJHUTD CJIELYIONIEe
yIpayKHEHHE.

Yupaxknenne 6. [lokaxure, uro Jo6oe u3 yciaosuii (2)—(5)
O/IHO3HAYHO orpejiesisieTr Touky S Ha orpeske BC.

Kommenmapuii. Inorpa yciosue (5) UCIOIB3YIOT B KAUECTBE
OIpe/ie/IeH s CUME/IMaHbI.

CumepgmaHa Kak reomeTpumnyeckoe MecTto To4yek

[Tyctp uepe3 Bepmiuny A tpeyronbunka ABC 1poBeieHa
npamasi, rnepecekamoniasg ctopony BC B HeKOTOpoil Touke R.
A 3aMeTuM, 4YTO NPU JABUKEHUHN TOY-

Ku S no npsamoir AR otHolneHue

JIoIael TpeyroJbHukos ABS u

ACS coxpaHsgeTrcd U paBHO OTHO-

IIEHUIO TIePIeHNKYISPOB, IIPOBe-

JIEHHBIX K TnpsMoit AR u3 touek B

u C (puc.6). B uacrHocru

C Saps _ Sapr
= . OTcroga HecJI0X-

Sacs  Sacr
< HO TIOJIYYHUTh CJEAYIONIYI0 Xapak-

Puc 6 TEepPU3aIMIO TOYEK, JIeKAlUX Ha
cuMe/InaHe.

Daxrt 3. [Tycmv mouxa S nexum suympu yeaa BAC. Tozoa

akeusarenmuwl caedyrouue ycaosus: (1) npsamas AS codep-

B

d($;4B) ¢ Saps _ ¢
aum cumeouany, (2) 2(S:AC) b’ (3) Sics B2 (4)
d(B;AS) _¢*
d(C;AS) b*°

Yupaxknenue 7. [IpoBeure moJHOCTBIO pacCysKAeHUsT, TTO3BOJIS-
fore BbiBecTu hpakT 3 u3 dakra 2.

Tenepb MOKHO IIOMCKATb Ha CUME€/HaHE€ MHTEPECHDIC TOYKH.

CumeamnaHa un HOJJ,OGVIE

B reomerpuyecknx 3azadax O4€Hb YACTO BO3HUKAET CJEHYTO-
asi KOHCTPYKITUS.

[an ocrtpoyroJsbublii Tpeyroibunk ABC n touka X BHYTpH
HEro Tak, 4To0 ZBAX = ZACX, ZCAX = ZABX (puc.7).

A Dakrt 4. B xoucmpyxuuu nHa pu-
cynxe 7 mouxka X Je;xum na cumeou-
aue.

/lokasareapcTBO. 3aMeTHM, 4YTO
tpeyroabuukn ABX u CAX 1noao6-
Hbl. CJieloBaTe/IbHO, OTHOIIEHNE BbI-
COT 9TUX TPEYTOJBHUKOB, MPOBE/CH-

(. HbIX M3 TOYKH X, paBHO OTHONIECHUIO

B cropoH AB u AC. Tenepb ocraercs

p BOCII0JIb30BaThCs yeaoBueM (2) dak-
me. 7 Ta 3

Yupaknenust

8. Boisegure dakt 4 u3 nogobus tpeyronbHukoB ABX u CAX u
ycaosust (3) ¢akra 3.

9. Boieaure dakt 4 u3 noaobus tpeyrosbHuKoB ABX u CAX u
cBoiicTBa GuccekTpuchl (npsiMasi AX coJepKUT OMCCEKTPHCY YIJia
BXC).

10. /lokaskure, 4yTo TouKa X JIEXKUT HA OKPYKHOCTH, OIMCAHHOM
okoi0 Tpeyroabauka BOC (O — 1eHTp ONMCAaHHOH OKPYKHOCTHU
Tpeyroabuuka ABC).

FapMoHUYeCKUN YeTbipexyronbHUK

I'apmonuueckum Ha3bIBAIOT BIIMCAHHBINA YETBIPEXYTOJbHUK, Y
KOTOPOTO NMPOU3BEEHU ITPOTUBOIOJOKHBIX CTOPOH PABHBI.

2015 /Ne4

Jlo6aBuM B Hallly cTapyl0 KOHCT- A
PYKIIMIO OKPY>XHOCTb, OINHUCAHHYIO
0K0JI0 TpeyrojabHuka ABC, u TOYKY
D, nexaiyio Ha ayre BC, He coaep-
xameit toury A (puc.8).
MDaxt 5. [Ipamas AD codepxum
cumeduany mpeyzoaviuxa ABC moe- B C
da u moavko mozoa, Kozda uemwlpex-
yeoavnux ABDC zapmonuueckuil. 2
HokazareabcTBo. Ilycth npsimas Puc. 8
AD copepxur cumeauany. M3 ycaosusa (3) ¢dakra 3

2
SABD — AB C o
= 7 - APpyrou CTopoHbl, IMOCKOJIbKY Y€TbIPDEXYTOJIb-
Sicp AC

HUK ABDC BIINCAHHBIN, MOy YHM iABD _

_ AB-DB-sinZABD AB-DB Brmar CACDO
A€ DC-sinlAChH AC-DC" e leeRe it

DB AB

DC_ AC' T.€. 4YeTbIpexyroJbHuk ABDC rapMOHNYECKUI.
YnpakHenust

11. /Tokaxwure o6parHoe yrBep:kaenne (ecou ABDC — rapMoHu-
yecKuii, To npsMas AD COAepKUT CUMeIHaHy).

12. /I BnmcanHoro yetbipexyroibHuka ABDC fokakuTe sKBU-
BAJIEHTHOCTD CJIe/IYIOIUX YCJIOBHIL:

a) ABDC — rapMOHWYECKMUIi;

6) 6uccekrpucsl yraos BAC u BDC nepecekaioTcsi Ha OTPE3Ke
BC:

6’) 6uccexkrpuchl yriioB ABD u ACD mepeceKaioTcsi Ha OTPE3Ke
AD:;

B) TouKa D JIeKUT Ha OKPY KHOCTH Attositonust' st touek B u C,
IIPOXO/AIIEN Yepe3 TOUKYy A;

r) auaroHab AD copepxxut cumeanany tpeyrosbinka ABC (nam
DBC);

r’) mpuaronanb BC comepKuT cuMmeauaHy TpeyrojbHuka ABD
(i ACD);

1) tpeyrosibiuk BDC nojgo6en tpeyronbianky BKA (i AKC),
rae K — cepenuna AD.

13. Ilyctb cumeanana AS tpeyroabuuka ABC niepecekaeT onmcaH-
HYIO OKPY>KHOCTb B Touke D). Jlokaxkute, yto Touka X u3 daxra 4
— cepeauna orpe3dka AD.

VKasanue: MOKHO BOCIIOJIb30BATbCS YCIOBHEM /1) TIPEIbILYIIEro
yIpasKHEHUS.

OcHOBHafA 3aga4ya: cmMmeanaHa U KacatenbHble

[Ipognmum cumeaunany ere Jajib-
mie. OKaspIBaeTcss, Ha HeW JIEKUT
ele o/lHa 3HaKOMasd TOYKa.

Daxr 6. Tpeyzorvnux ABC enu-
can 6 oxpyxnocmu. Illycmv xaca-
meavHovle K OKPYKHOCIU, NPOBEOCH-
novle 6 mouxax B u C, nepecexaiomcsi
6 mouxe P. Tozda npsmas AP codep-
sKum cumeduany mpeyzovnuxa ABC
(puc.9).

[Moxa3areabcTBO. 3aruiiemM OTHO-
IIeHue MJI01a/(eil U UCTIOJIb3YeM YT0J1
ME3K/1y KacaTeJIbHOM U XOp/oi, pa-
BEHCTBO KacaTeJbHbIX U TEOPEMY CH-
HyCcOB /7151 Tpeyrosbuuka ABC:

Susp AB-PB-sinZABP  AB-PB-sin/ZC _ AB’

Sip AC-PC-sin/ZACP AC-PC-sin/B AC*"
Mb1 nipuxoaum K ycaosuto (3) daxra 3.

Puc. 9 (P

' Ha mrockoctn ganbt e Touku B u C. TeoMeTprueckoe MeCTo Touek
M, nna xoroppix BM : CM = k+#1, Ha3bpIlBaeTcs OKPYKHOCTbHIO
Anonnonusa ansa Touexk B u C.
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Kommenmapuu. Ha camoMm ziesie, OCHOBHYIO 3a/1a4y O CUME/U-
aHe Mbl BCTpeyvaJii B cJeyIolleil reoMeTpunyecKoil KOHCTPYKIIUH.
PaccMorpeB ee, MOKHO IOJIYUYUTb JIPYroil crocob /10KasaTesib-
crBa. Ilycte BB” u CC” — Boicorbl Tpeyrosbuuka ABC, M —
cepeuna BC. Tlockoabky B'C’ w BC antunapaJsuiebubr (cM.
ynpaksenue 3), to AM — cumeanana AB'C’ (daxr 1). C
JIPYTOii CTOPOHBI, 1ipsimbie MB" 1 MC’" SBJSIOTCS KacaTe IbHbI-
MU K ONMCaHHOI OKpyskHOCTH Tpeyroibnnka AB'C’ (mokaxu-
te!). CaenoBarenbro, paxr 6 gokasan s Tpeyroabinka AB'C”
a 3Ha4yuT, U 1mojgo6Horo emy tpeyrojabiuuka ABC.

Yupasknenust

14. Kak usmenutcst pakt 6 /Ui TpeyroyibHUKA ¢ MPSIMbIM YTJIOM
A?

15. [lan BumcaHHbIN 4eTbipexyroabHUK ABDC. Jlokaxure, 4TO
KacareJbHble K ONMMCAHHON OKPY>KHOCTH, MPOBeJIeHHbIe B TOUKaxX B
n C, nepecekaoTcsa Ha mpsamoit AD ymbo mapaJiienbHbl TOTAa 1
TOJIbKO TOr/la, KOr/la KacaTeJIbHble K OIMCAHHOW OKPYXKHOCTH,
npoBejieHHble B Toukax A u D, nepecekatorcs Ha npsamoit BC im6o
napaJijieJibHbl

Vxasanue: xaxjnoe m3 sTuX yCJOBHIl 9KBHUBAJEHTHO TOMY, 4TO
YeThIPEXyTOJbHUK TapMOHUYECKHII.

Hanpn cumepmnany!

PaccMoTpuM HECKOJIBKO 3a/1a4, B KOTOPBIX MOTYT OBITh IIPUMe-
HeHbl IepeunceHnble Bbiie @akrtbl. Hekotopblie u3 3ajau
BeCcbMa CJIOKHDBI, 6e3 peABapuTeJbHOI MOATOTOBKU OHU BbI30-
BYT 3aTPy/HEHUd U y UCKYIIEHHbIX B reomerpuu. Ho M0OKHO
HaTH KOPOTKHE, U3SAIIHbIC PellleHud, eCJAu YMeJO <UrpaTb» C
pas3HbIMU CBOWCTBAMU CUMe€/IMAHbI.

ITepBag necsokHag 3a/1a4a IMOKA3bIBAET, YTO HA CAMOM JleJie C
CHUMe/IMaHOM, BO3MOKHO 3TOTO He 3aMeyasi, CTAaJKUBAJICS TMOUYTH
o060 TMKOJBHUK.

3agaua 1. /Joxaxume, umo 8v.cOma nNpsmMoyzoabHoz0 Mpey-
20JIbHUKA OeAUM 2UNOMEHY3Y 8 OMHOUEHUU KBAOPAMOE KAMemos.

Pemenue. I[lyctb M — cepeauna runorenysot AB, CH —
Boicota (puc.10). Torna LZACH = ZABC = ZBCM, 1.e. CH —
cumeana. Vcrnosb3yst Bropoe ornpejesierne cumeananbl (yc-
gosue (5) dakra 2), mosyuum
TpeGyemoe.

Kommenmapui. Crangapraoe
JI0KA3aTesIbCTBO 3TOro (hakra —
. 4yepe3 cpe/IHKe ITPOIOPIMOHAb-
A H L M B HbIE B IIPAMOYTOJIbHOM TPEYTO.JIb-
Puc. 10 HIHIE

Caenyomnasa 3ajavya IpejJa-
rajacb Ha MockoBckoili MatemaTnueckoil osumnuajge B 2008
ro/ly B KayecTBe CJOXKHOI.

3agava 2. Buicomwvt AA; u CC; ocmpoyz01v11020 mpeyz0.1o-
nuxa ABC nepecexaiomcs 6 mouke H. Touxa B, — cepeduna
cmoponvt AC. [lokaxxume, umo mouxa nepeceuenus npamvix,
cummempuunvix BBy, u HB, omnocumeavno oGuccexmpuc
yea06 ABC u AHC coomeemcmeenno, aexxum na npamot AC; .

Pemenne. 3amerum, uto A;C; — oTpe3ok, aHTUIIapa/le]b-
ubiii AC (puc.11). U3 ¢axra 1 caemyer, uto npsiMmasi, CUMMET-
puunasg BB, oTHOCUTEJbHO
6uccekrpucol yriaa ABC, npo-
xoaut vyepe3 cepeanny A,C;
(Touky M).

AHaJOTU4YHO, TmpaAMad,
cumMmerpuunas HB, orHo-
CUTEJIbHO OMCCEKTPUCHI yTIJIa
AHC, npoxoaut yepe3 TOY-
Ky M.

Peuutp caenymomme tpu
3ajjaun 6e3 3HAHUS OCHOB-

Hoit 3ajgaun (akr 6) BecbmMa HENPoO-
CTO.

3azaua 3 (Bcepoccuiickas 0JnM-
nua/ia mo marematuke, 1995). B ocm-
poyzoavrom mpeyzoaviuxe ABC na
svicome BK xax na duamempe nocm-
poena oKkpyKHocmv S, nepecexkaro-
was cmoponvt AB u BC 6 mouxax E
u I coomeemcmeenno. K okpyxnoc-
mu S ¢ moukax E u F nposedenwi
Kacameavnvle. /lokaxume, 4mo ux
mouka mnepeceuenusi P aexum na
npamoil, cooepxawetl meduany mpe- F1C 12
yeoavnuka ABC, nposedennyio uz eepuiunvt B.

Pemenune. V13 ocnoBHoIll 3azaun caeayert, uro BP — cumeu-
ana B TpeyrosbHuke BEF (puc.12). Torpa mpocratoyHo JoKa-
3atTh, uTo EF antunapasienpia AC (cm. dakr 1). [leiicTBureib-
Ho, /BAK = Z/ZEKB = ZEFB , 4T0 1 Tpe60BaJOCh.

3anaua 4. /lee oxpy:xnocmu nepecekaromcs 6 moukax M u
K. U3 mouxu A o0noil oxpyxnocmu nposodsmcs ayuu AM u
AK, nepecexarwuwue emopyro okpyxuocmv ¢ moukax B u C
coomeemcmeenno. Jokaxume, umo npsamwie, cooepxaujue me-
duanvt eécex maxux mpeyzorvuukos ABC, npogedenmvie
u3 eepwunv. A, nepecexkaromcs 6 00HOU MOYKe UIU NAPAJ-
JeIbHbL.

Pemenue. 3ameruMm, yto Ttouku B, M, K u C gBiagiorcs
BepIIMHAMK BIIMCAHHOTO YeTbipexyrosibuuka (puc.13). V3 atoro
caeayer, yro MK aHTHIIa-
pasienbia BC, mostomy Mme-
JAuana B Tpeyrojbuuke ABC
COJIEPKUT CUMEUAHy Tpey-
rosbanka AMK (cm. dakr
1). VI3 ocHOBHOII 3a/1aun, CH-
MeJMaHa TPeYyTroJbHUKA
AMK npoxoaut yepe3 (puk-
cupoBaHHyio Touky P (Tou-
Ky Iepecedenusi kacateab- /¢ 13
HBIX K IEPBOil OKPYKHOCTH, IMPOBEJAEHHBIX B Toukax M u K)
nan neprnenaukysasippa MK, ecim MK — puamerp nepBoi
OKPY>KHOCTH.

OTMeTuM, 4TO KOHCTPYKIIUS, PACCMOTPEHHAs B MPEAbIAYIIe
3ajlaue, SABJISETCS YACTHBIM cJydail gaHHol KoHcTpykiuu (cM.
puc. 12 u 13).

A BOT elle o/lHa TTOX0Kasl 3ajiaya.

3amaua 5 (Bcepoccuiickasa onmmnmajia 1mo reomerpun, 2012).
[an mpeyzoarvnux ABC. Kacamenvnasa 6 mouke C k ezo
ONUCAHHOU OKPYKHOCMU nepecekaem npamyio AB ¢ mouxe D.
Kacamenvnvie ¥ onucannot oxkpyxnocmu mpeyzoavuuxa ACD
6 moukax A u C nepecexairomcs ¢ mouxe K. /lokaxume, umo
npsamas DK deaum ompezox BC nonosan.

Pemenne. Tak kak £ZDCB = ZBAC |, to BC — antunapai-
nenb K AC (puc.14). [la-
Jiee ucnosb3dyem gaxrt 1 u
OCHOBHYIO 3ajiavy.

Tenmepp paccMoTpuMm
M3BECTHYIO 3ajlayy, KOTO-
pas IpOCTO pelaeTcs Mnpu
MTOMOII CUME/IUAHBI.

3azaua 6 (reopema o
CUMMETPUYHOIT 6GabouKe).
Ha ouamempe KW ok-
pPYKHOCIIU 63MA MOUKA
M, omauunas om uenmpa
okpyxnocmu. Jyuu MA
u MD maxoewv, umo
ZKMA =2ZWMD <90°
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(A u D — mouxu nepeceuenus: 3Mux ayueil ¢ OKPYKHOCMbIO —
aexam 6 00HOU NOAYNIOCKOCMU OMHOCUMESLHO NPAMOU
KW). lloxaxume, umo éce npsamvie AD, nocmpoenmnvie onucan-
Hoin 06paszom, nepecexkaiom npsimyio KW e oonou u moi xe
mouxe P.

Pemenue. [Iposenem uepes M xopay BC, nepneHankyJisp-
nyio KW. Ilycrb AM 1nepecekaer OKpPY’KHOCTb B TOuke E
(puc.15). Torna LEMW = ZAMK = ZDMW . CrenoBaTeib-
2 HO, Toukn E u D cuwm-

. METPUYHBI OTHOCUTEJIb-
HO auametrpa KW, T.e.
ayru BD n CE, a 3Ha-
4yuT, U yraol BAD u
CAE paBubl. Tak Kak
AM gBigerca Mejua-
HOW TpPeyroJbHHUKA
ABC, to AD — cumenn-
aHa. VMcroJsb3ys ocHOB-
HYIO 3ajla4y, MOJIyYUM,
Brie: 1B yto AD 1poxXoauT ye-

pe3 TOUKY IepecevyeHust
KacaTeJbHbIX, IIPOBeJeHHbIX B Toukax B u C.

Pemasg sty 3ajady, Mbl IOIYTHO /IOKa3aju elle OJUH He-
CJIOKHDII, HO BaKHbII (PaxT.

Daxr 7. [Tycmv AM — meduana mpeyzorvnuxa ABC, a mouxa
D npunaonrexum ezo onucannoi okpyxnocmu (cm. puc.15).
IIpsmas AD codepixum cumeduany mpeyzoarvnuxa ABC mozda
U Mmoavko mozda, kozoa LAMB = /ZDMB.

Kommenmapuu

1. OrmetruM, 4yTO 3TOT (paKT HaAMU Yy3Ke ObLI IMPaKTHUYeCKH
JI0Ka3aH B ynpaxkuenun 13, Tak kak Touka M cOBIIa/laeT ¢ TOYKON
X u3 ¢akra 4 (¢ TOYHOCTHIO 10 0603HAYEHHIA).

2. Ucnionb3ysa ynpaxknenue 10 wam teopemy o6 yrie MexXIy
XOp/laMu, MOYKHO IOJIy4yuTb, ut0 LAMB = ZACD .

3. Ucnonb3ysa ynpaxuenue 10 m MHBEPCUIO OTHOCUTEJHHO
JTAHHOU OKPY>KHOCTU, MOKHO TOJIYYUTD IPYTO€ 10Ka3aTeTbCTBO
TeoOpeMbl O CUMMeTpUYHOi 6Gabouke.

3anaua 7 (Bcepoccuiickas osmMnuazia 1o reomerpun, 2013).
B ocmpoyzonvnom mpeyzorvnuxe ABC evicomvr AA;, BB, u
CC, nepecexaromcs 6 mouxe H. 3 mouxu H nposenu nepnen-
Juxyasapol k npamoein B,C, u A,C;, xomopwvie nepecexau ayuu
CA u CB 6 moukax P u Q coomeemcmeaenno. /lokaxume, umo
nepnenouxyasp, onyuwennviii uz mouxu C na npamyio AB;,
npoxooum uepe3 cepeduny ompesxa PQ.

Pemenue. Tak kak orpesok A;B; anrunapaJuienen AB otHo-
cutesibHO yria ACB, 1o neprneHaukyadap u3 Touku C Ha npsamylo
AB; n Bbicotra CC; — cUMMeTPUYHbI OTHOCUTEIbHO OHCCEKTPHU-
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cbl yria C (puc.16). TTosromy gocraTouHo jgokasath, yro CH —
cume/nana B TpeyrojbHuke PCQ.

Wcriosib3yd paBeHCTBO BIIMCAHHBIX YIJIOB B OKPY’KHOCTH,
npoxoaduieit yepe3 touku B, C, B;, C;, u npsamoyroJibHbie
TpeyroJbHuku, nouayuuMm, uyro ZQCH = ZBCH = ZBB\C, =

= ZCPH . Ananornuno, Z/PCH = ZCQH, 1.e. CH — cumeiu-
ana (cM. dakr 4 u puc. 7)

3azxaua 8 (Bceepoccuiickas onmmnmaza mo maremaruke, 2009).
B mpeyzovnuxe ABC nposedena 6uccekmpuca BD (mouxa D
nexum na ompesxe AC). Ilpsamas BD nepecexaem oxpyx-
nocmy L, onucannyio oxono mpeyzoaivnuka ABC , 6 mouxax B
u E. Oxpysxnocmsv o, nocmpoennas na ompeske DE kax na
duamempe, nepecexaem okpyxnocmv £ 6 moukax E u F.
oxaxume, umo npamas, cummempuunas npamou BF omnocu-
menvho npamotl BD, codepxum meduany mpeyzonvuuxa ABC.

Pemenne. [[okaxeMm, uro BF — cumeaunana (puc.17).

K

Puc. 17 E

[Tyctp K — Touka nepeceyennsi FD ¢ okpykHoctbio Q . Tax
kak yroa EFD npsamoit, to KE — qfuaMmerp OKpy>KHOCTH, a TOYKa
K — cepenuna qyru ABC. B dersipexyrosbauke ABCF 6uccex-
Tpuchl yrios B u F nepecekaiorcs Ha cropone AC (B touke D),
T.€. OH rapmMonuyeckuii (cM. ycaoBue 6) yupaxuenus 12) u ero
auaronanb BF asasgerca cumeamanoil (cMm. dakr 5).

Tem, KTO 3auHTEpECOBAJICS ITPUMEHEHNEM CBOMCTB CUME/IUAHbI
B 3ajlayax, IpejiaraeM ele HeCKOJIbKO 3a/ad.

331[3‘"{ Al CAMOCTOATEJIbHOIO pEHICHUSA

1. JlokaxkuTe, 4TO B HepaBHOOEPEHHOM TPEYTOJIbHUKE O/HA U3
CUMe/IHaH COBIIQ/IAeT C BBICOTOH TOT/la U TOJIBKO TOT/Ia, KOT/a 3TOT
TPEYTOJIbHUK — MPSMOYTOJIbHbIH.

2. Ilycrb CL — 6uccekrpuca yrya BCA tpeyrosbanka ABC, CD
— cumeuana tpeyrosbauka ABC. Touka D — nepeceyenue cume/u-
aHbl C ONMMCAHHOU OKPYXHOCTHIO. /lokaskute, uro DL — 6GuccekTpuca
yraa BDA.

3. OkpyxHOCTb S; NpPOXOAUT yepe3 TOYKU A u B u Kacaercd
npamonn AC, okpykHOCTb S, npoxoaut uyepe3 Touku A u C u
Kacaetcs npsamoit AB. Jlokaxkute, 4To 0611agd X0p/1a 3TUX OKPYKHO-
cTeil ABJAeTCs cuMmenanoil tpeyroabHuka ABC.

4. KacaresibHast B TOUKe B K OIIMCAHHOU OKPYKHOCTHU S TPEyTroJib-
nuka ABC mnepecekaer npsimyio AC B Touke K. M3 Toukm K
npoBejieHa BTopasi KacatesbHass KD k okpysknoctu S. /lokaxure,
yro BD — cumeamnana tpeyrosibuuka ABC.

9. Buccekrpucol BHENTHETO ¥ BHYTPEHHETO YIJIOB IPU BepiiuHe A
tpeyrosibiuka ABC mnepecekaior npsmyio BC B Ttoukax D u E.
OxpyxHocTb ¢ AuamMerpoM DE niepecekaer ONMCaHHYI0 OKPYKHOCTb
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tpeyronbunka ABC B toukax A m X. [okaxure, uyro AX —
cumeinana tpeyrosabunka ABC.

6. Ilyctb M — cepeauna ocHoBanus BC paBHOGE/IPEHHOTO
Tpeyroabunka ABC. Touka K BHYTpU TpeyroJibHUKAa TaKOBa, YTO
LACK = ZKBC. [okaxwure, utro Z/BKM + ZAKC = 180°.

7 (Bcepoccuiickast osmminuajia o reomerpuu, 2008). Ilycrs CC,
— Meauana tpeyrosibiuka ABC, cepenHHble TepHeHANKYISPbI K
AC u BC nepecekaior CC, B Toukax A'mu B’ , npsmbie AA” u BB’
nepecekaiorcsa B touke C;. [lokaxure, yro CC; — cuMmeauana
Tpeyrosibiuka ABC.

8. Toukmu A u A’ WHBEPCHBI OTHOCUTEJIBHO OKPYKHOCTH O,
npuuem A” — BHyTpm . Yepes A’ mpoBogsarcs xopabl XY.
Jlokaxxnurte, 4TO LEHTPbl BIUCAHHOW M OJHOW W3 BHEBIMCAHHbBIX
okpyskHocTreil TpeyrosibHuKa AXY (ukcupoBaHbI.

9 (Bcepoccuiickag onumnuaga 1o reomerpuun, 2008). Ilps-
Mble, CUMMeTpHUYHbIe Juarodaaun BD derbipexyroibHuka ABCD
OTHOCUTEJIbHO OUCCEeKTpUC YrjaoB B u D, mpoxoaaT uepes
cepeauny auaronasn AC. Jlokaxure, 4To psAMble, CUMMETPUY-
uple auaroHaan AC orHocutenbHo Ouccekrpuc yriaos A n C,
IPOXOJAT uepes3 cepeAuny auaronanu BD.

10. /Toxaxkure, 4To ecsiv u3 Touku D niepeceuenus cumeinanbl CS
C OMKMCAHHOI OKPYXHOCTbIO Tpeyroabuuka ABC onycTuTh nepreH-
aukyasapsl DDy, DD, u DD; na npsamble AC, AB u BC coorser-
CTBEHHO, TO D, — cepeauna orpe3ka DD; .

11 (MockoBckas ycrHag oauMnuazga 1o reomerpun, 2004).
Tpeyrombnuk ABC Bnucan B OKpy»KHOCTb. Yepe3 Touku A u B
MIPOBe/IeHbI KacaTesibHble K 3TOW OKPYKHOCTH, KOTOPBIE TlepeceKa-
iorcsa B Touke P. Toukn X u Y — oproroHajbHble IPOEKIIMN TOYKHU
P na npsambie AC u BC. [lokaxute, uro npsMag XY TnepreH/IuKy-
JgpHa Meauane tpeyroabunka ABC, nposejenHoi n3 sBepunnbl C.

12 (Bcepoccuiickast osmmmmaga mo reomerpun, 2006). TIpsivbie,
co/iepskane Meauanbl Tpeyroyibanka ABC, BTOpUYHO TepecekaroT
€ro OIMCAHHYI0 OKPYXXHOCTb B Toukax A, B;, C,;. Ilpsawmbie,
npoxoaduue yepes A, B, C u napaJjiesibHble ITPOTUBONOJIOKHBIM
CTOpOHAM, IlepeceKalor ee ke B Toukax A,, B, , C, . [lokaxure, uTo
npsimpie A;A,, BB, , C,C, mepecekaioTcsi B OJ{HOI TOYKE.

13 (MockoBckasg matemarndeckad onumnuaza, 2007). Touku A’
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B’ m C" — cepeannbi cropon BC, CA u AB tpeyroibauka ABC
COOTBETCTBEeHHO, a BH — ero Bbicora. /lokakute, 4To €CJM ONUCAH-
Hble OKO0JIO TpeyroJibHUKOB AHC” u CHA’ OKpPYKHOCTHU IPOXOJIST
yepe3 Touky M, orsmunyio or H, to ZABM = ZCBB’ .

14 (MockoBckag ycraag osmmmuaga no reomerpuu, 2009). K

JIByM OKPY’KHOCTSIM @, U @,, [epecekaonmmcs B Toukax A u B,
nmpoBe/ieHa ux ooOmas kacareabiass CD (C u D — TOYKHM KacaHWs
COOTBETCTBEHHO, TouKa B 6uike K npsmoit CD, yem A). Ipsimas,
MpoXo/sias yepe3 A, BIOPUYHO Iepecekaer o, U @, B Toukax K u
L coorsercrBerno (A nexur mexay K u L). Tlpsmbie KC u LD
nepecekaiorcsi B Touke P. Jlokaxkute, utro PB — cumejuana Tpey-
rosibnuka KPL.

15 (Typuup marematnueckux 6oes umenu A.Il.Casuna, 2014).
Yepes Bepmnny A tpeyrosbHuka ABC mnpoBejeHa mnpsimas d,
napasenbHasg BC. Cumeauana TpeyrojbHHUKa, I[POBeJeHHAs U3
BEPHINHBI B, BTOPUYHO MEPeceKaeT OMUCAHHYI0 OKPYKHOCTb TPeY-
rosibHUKA B Touke D. Ilpamaa CD nepecekaer npsAMyo d B TOYKe
X. Hoxaxwure, yto yribli ABC u AMX, rtne M — cepenuna AC,
PaBHBbI.

16 (Bcepoccuiickasg onmMnuajga 1o reomerpun, 2014). lanbi
OKPY’KHOCTB, ee xopaa AB n touka W — cepeauna MeHbIIeN 1yru
AB. Ha 6ousbiieit ayre AB BbiOupaetcst mpousBoJsibHas Touka C.
Kacarenbnast k okpy»kHOCTH U3 Toukn C mepecekaer KacaTesbHble
n3 Touek A u B B roukax X u Y coorBerctBeHHO. [Ipgmbie WX u WY
nepecekaior npsmyio AB B Toukax N u M coorBerctBenHo. /loka-
J)KuTe, 4To AjunHa orpeska NM me 3aBucut ot Bbibopa Touku C.

17 (Bcepoccuiickag onumnuaga 1o reomerpun, 2015). B ocrpo-
yroJibHOM HepaBHOGeapeHHOM TpeyrosibHuke ABC Bbicotbi AA” n
BB’ mnepecekaiorcsi B Touke H, a meauanbl TpeyroibHuka AHB
nepecekaiorcsi B touke M. Ilpsamas CM penur orpe3ok A'B’
nonoJsiam. Haitgure yroa C.

ABTOp OnarogmapeH [.AKOXeBHMKOBY 3a UEHHble 3amMedaHus,
CNOCOOCTBOBABLUME CYLLECTBEHHOMY YMyYLEHMIO TeKCTa CTaTbMy,
CBOEMY Y4eHUKyY (a Tenepb y>e BbINyCKHWUKY) A.3epLanoBy, 0b6cyx-
LleHWNsi C KOTOPbIM aHHOW TeMbl MOATONKHYIM aBTOpa K HaMMCcaHWIo
ctatbun, U E.ClTopckon 3a BbINOMHEHME 3CKM30B PUCYHKOB.

IITPAKTUKRKYM ABUTYPUEHTA

CTOHHUK B Leri
[MTOCTOAHHOIO TOKAd

A.YEPHOYLAH

3YUEHUE TTOCTOAHHOTO TOKA HAYMHAETCA C OJIHO-

POJITHOTO ydYacTKa Iel, B KOTOPOM /[IBUJKEHUE 3aps/i0B
(Hocuresieil TOKa) MOAAEPIKUBACTCS 3JEKTPOCTATUYCCKUM I10-
jgeMm. B mpocrteiinieMm ciaydyae OJHOPOJHBINM y4ACTOK COJIEPKUT
1/leaJibHblil PE3UCTOP, TOK Yepe3 KOTOPbIA MPONOPIMOHAJEH
[PUJIOKEHHON K HEMY Pa3HOCTH IOTEHIMAJIOB:

U =RI (1)

(xopormro 3nakoMbIil Bam 3akoH OMa jiuis1 yyactka renu) . Viapivu
cJIoBaMu, BOJIbT-amIiepHas xapakrtepuctuka — BAX — Takoro
sJleMeHTa TpejcTaB/isier co6oil npsmyo juauio (puc. 1). B
JIeCTBUTEIBHOCTU 3aBUCUMOCTD TOKA OT PA3HOCTH MOTEHITNAJIOB
MOYTH 11 JIIOOOr0 pPe3nucTopa He SBJSeTCS JIMHEHHOM, TaK Kak
[IPU YBEJIMYEHUU CUJIbl TOKA PE3UCTOP HArPEBAeTCs, a COPOTUB-

JieHue pesucropa oObIYHO 3aMeT- U‘
HO 3aBUCUT OT TeMmmeparypbl. K
IPUMEPY, COITPOTUBJICHUE METAJI-
JITYECKOTO TTPOBOJHMKA ITPU Ha-
rpesanun Ha 100 K Bospacraer
IIPUMEPHO Ha OJHY TPETb, a CO-
IPOTUBJIEHUE HEKOTOPBIX TOJY-  pyc 7
IIPOBO/IHUKOB IIpU HarpeBaHUM,
HAa000pOT, yMeHbIaercsd. [[ys yrporenus 3aaun 0ObIYHO OTO-
BapuBaercss (MM 1oApa3yMeBaercs), YT0 COINPOTUBJIEHUE ITPO-
BO/IHUKA OCTAETCS ITOCTOSIHHBIM; ITOHATHO, YTO TaKoe IpubInsKe-
HUe SBJISIETCS, MSITKO TOBOpsi, He coBceM KoppekTHbiM. He
cJyyaitHo B Bompocax M 3ajadax EI'D mosaBisgioTcs seMeHTbl
nenu ¢ HesnHenubiMu BAX.

JHeprus, TMOTJONEHNS OJHOPOHBIM YYaCTKOM IIeTH, paBHA
paboTe 3JAEKTPOCTATHYECKUX CUJI HaJ[ 3aps/loM, ITPOIIEIINM
yepes J000e ceyeHune:!

>
1

W =qU.

CoOTBETCTBEHHO, /18 MOIIHOCTU IIOTJIOIIEHUSI SHEPruu O HO-
PO/IHBIM YYaCTKOM IIelIi MOKHO MCII0JIb30BaTh J1I000€ U3 Tpex
BbIPAXKCHUIA:
2y _ U
P=1U=I'R= R (2)



