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3amaya ogHa — pelIeHNUsI pa3HbIe

B. H. Areituuk

MAOY «Jluyeu UI'Y 2. Hpxymckay, 2. Upkymck
A.T. 3enuosn
HOY «JIULIEU Ne 36 OAO «PK/]», 2. Upxymck

Annoramus. [IpuBoasTcs pasHble penieHus (JI0Ka3aTeNbCcTBa) reoMeTpHUye-

CKOH 3aJla4u C KOPOTKUMHU KOMMCHTAPHUAMU MCTOANYICCKOI'O XapaKTepa.

KiroueBble cjioBa: METOI peIICHUs, TEOMETPHS, KOJUICKIIHS 3a]1ay.

MeToaukoit 060CHOBAHO U MPAKTUKOM MOATBEPKIACHO TO, YTO MpU OOYyUEHUU

PCHICHUIO TCOMCTPHUUYCCKUX 3agad CymeCTBeHHBIﬁ BKJIaa BHOCAT 3agadyu C HC-



CKOJIbKMMH pemeHussMH. Koyekius Takux 3aaad yCUIMBAET METOAWYECKUM ap-
ceHan yuuTtens. «JliurenpHas paboTa HajJ OAHOM M TOM e 3a/adeil yacTo mojes-
HEe, YeM PEIICHUE HECKOJbKUX 3amaw» [1, 4].

B mpouiecce pemieHus 3aaun pa3aMuHbBIME METOJAAMH YTIIYOJSIOTCA U CHUCTe-
MaTU3UPYIOTCA 3HAHUS T€OMETpUH, GOPMUPYIOTCS YMEHHS HAXOUTh PEIICHUS 3a-
Jlay MOBBIIIEHHON CII0KHOCTH, PA3BUBAIOTCS UCCIEN0BATENBCKHE YMEHUS, TEOMET-
pUYecKoe BOOOpaKeHNE U MHTYUIIUA.

[IpuBenem npumep 3agauu, K KOTOPOl MOKHO MPUMEHUTH Oojiee 10 MeToa0B
penieHus (10Ka3aTeNnbCTB).

3amaya. PaBHOCTOpOHHUMI TpeyroibHUK ABC BnmcaH B OKpyXHOCTb. Ha
OKPYKHOCTH OTMEUYEHAa TOYKa M, HE COBNAAIOIIAsl HU C ONHOM n3 Touek A, B u C.
JlokaxuTe, 4TO pacCTOSIHUE OT TOYKH M 10 OJHOM U3 BEPUIMH TPEYTOJbHUKA PaB-
HO CyMME€ PacCTOSIHUN 10 ABYX IPYTUX €ro BEPIUKH.

B knure [1] aBTOpHI NpUBEIMN MATh PELICHUN 3TON 3agauv. Mbl pemuian a0-

IMOJIHUTBL 3T PCHICHHA, OIIMPAACh Ha U3JIOKCHHYIO BBIIIC TOYKY 3PCHUA.

1. MeToa 10NOJHUTEIbHBIX NOCTPOEHU

IIpooonscum MC 3a mouxy C max, umo CD = BM.

e Tax xax ZACD = ZABM = 120° — a, 20e a = ZBAM u
v AB = AC, cneoosamenvho,
mpeyeonvHuku ACD u ABM paenvi. Tpeyeonvrux
AMD nonyuuncs pagHocmopoHHuUU, c1e008amenbHo,
2 Oy AM = BM + MC.

M1 IMPHUBEJINW OAWH M3 BO3MOXHBIX BAPHUAHTOB 10-

IIOJIHUTCIIBbHBIX HOCTpO@HHﬁ.

2. MeToa nopoous

Ilycmv AB=4a, BM=b, AM=c, MC=d. Tax
kak yeavt ACM u APC paeuwt 60° + a, ciedosamenb-

Ho mpeyeonvHuku AMC u APC noodobnsi:




PC  AC ad

- => pC="",
MC  AM c
Tpeyeonvruxu AMC u BPM noooomwi:
E=%=>P8=a—b. PC+PB:ﬂ+a—b,
AC  AM c c c
a-2d, ab =>c=b+d.
c ¢

3aMCTI/IM, 4dTO YAAaYHOC IIPUMCHCHHUC JaHHOI'O MCTOJAd 3aBUCUT OT BI>I60pa Imap

0/T0OHBIX TPEYTOJIHLHUKOB.

3. [IpuMeHeHne TeopeMbl KOCHHYCOB

Ilycmv AB = a, BM = b, AM = ¢, CM = d. B mpeyeorvnuxe BMC
a?=Db?+d?+ bd. B mpeyeconvnuxe ABM a?=b?+ c¢?—bc. U3 smux pasencme
creoyem d? +bd =c?—bc, b(d+c)=(c+d)(c-d)=>c=b+d.

4. IlpyuMeHeHHUe TeopeMbl CHHYCOB

Ilycmv AB=a,BM =b,AM =c¢,CM =d, ZACM = ZAPC = a.

b _ B pupuc-4 -_PC
sina  sin60°

BAAMC -5 =—2  BABPM
sinae  sin60°

b d a
CneoosamenvbHo, —— + —— = —
Sinag sSina sin60°

sinag  sin60°

=>h+d=c.

Bo3moskeH 0osiee TPUTOHOMETPUUECKUN BApUAHT IPUMEHEHHS] TEOPEMBI CUHY-

COB Ha OCHOBe (hopMyJIbl CHHYca CyMMBbI 1BYX yriioB (10-11 xi1.).
5. IlpuMeHeHHe CJIEACTBUSI TEOPEMbI CHHYCOB

Ilycmv 6 AMAB  /BAM = a. Tocoa MB = 2Rsina B A MAC,
MC = 2R sin(60° — @), AM = 2R sin(60° + ). Torna
MB + MC =2R (sin @ + sin(60° — @)) = 2R sin(60° + @), credosamenvho,
AM = BM + MC
6. MeTtoa nJiomanei
CHOBa BOCITOJIB3yeMCs ITPEAbIAYIINM PUCYHKOM. [lycmb AB = a, BM = b,

AM =c¢, MC =d, LZACM = LAPC = a, ZABM = 180° — a.



S aBMC =%AM -BC-sina, S,y =%AC-CM Sina | S gy :%AB-BM sina

Jiis miomaau Tpeyroibauka ABM npumenunu dhopmyiy Sin(/80° — a) = sina.
Suemc = Sacw + Saew == AM = MC + BM (BC = AB = AC).
7. KoopaumHaTHbIi MeTO
Touxa O — yenmp onucauHoti okpyscrocmu. Ilycms OC =1,
X2 +y2 = 1 - ypasuenue oxpyxcnocmu, A (1;0), M (

1 1. 3 1 +/3
Xy), —1<x<-=- B(5-5)C(3)

AM? = (x —1)2 +y? =2 - 2x,

BM =+/2+ X+ Y3, CM =2+ x-y+/3.

ITosnyuaem paBeHcTBo: AM? = (BM + CM)2

3aMeTI/IM, qTo HpGI[J'IO)KGHHBIﬁ BBI60p CHUCTCMBI KO-

OpIVHAT MUHUMHU3HPYET ajreOpandeckre BBIKIAAKUA. B
ATOM MOYKHO yOEIUThCS, BEIOMpAs APYTYH0 CUCTEMY KOOpAWHAT. Y Ja4HBIM BBIOOD
XOY pemraer crop o 1enecoo0pa3HoCTH KOOPIWHATHOTO METO/IA.
8. BexTopHbIii MeTO

Ilycmo AB=a, BM =b,AM =c¢,CM =d, ZCAM = a

MA=MC+CA=MB+BA 2MA=MC+CA+MB+BA
2MA-MA = MA-(MC +CA+ MB + BA)

2¢? =cd -€c0s60° +ca - cos(60° — o) +cb - c0S60° + Ca - CoSar

20:%d +a-COS(60°—a)+%b+a-COSO!, unu

4c =d +b+a-(3cosa+«/§sin «). B A4AHC AH
=acosa, HC =asina. BA MHC HM = HC-ctg 60°,

HM =iasina =>

J3




a-(3COSa+\/§Sin o) =3A4AM =3c, creoosamenvro, C =b + d. Cuwuras B 1aHHOI
3aJaue Heleaecoo0pasHbIM MPUMEHEHHE BEKTOPHOTO METO/1a, MBI IIPUBOIUM 3TO
pelieHre, KaKk 0JJHO U3 BO3MOYKHBIX.

9. MeToa KOMILIEKCHBIX KOOPAHHAT

Pacnonooswcum nawano cucmemuwi KoopduHam 6 UEH-

S, mpe onucaunou okpyxcrHocmu. Toukam A, B u C coom-
o~ 8emMCmeyIom KOMNIAEKCHble Yucia Ip, i, Zc, mouke M co-
/ omeemcmaeyem 1.
Z; = 1_ e I, Z,=— 1_ [
2 27 h 2 27
‘ ° J3
Ilycmob € = cos 60° + i sin 60°, e= +7i,

J3

e 1= cos 120° + i sin 120°, e—1=—%+7i.

Yucny (1 — 2)e coomsemcmayem 6eKmop, NOLYYEHHBLU NOBOpomom Ha 60 °
npomue uacoeou cmpenku éexkmopa 1 — 2. Yucny (7 — zc)(e — 1) coomsemcmeyem
BEKMOp, NOJYYEHHBIU No8opomom eexkmopa I — Zc Ha 120° npomuse uacosou
cmpenxu. Bexmopwt (i — 2)e u (z — zc)(e — 1) conanpasnensvt ¢ éexkmopom Zn — 1.
Tax xak evinonnsemcs pasencmeo (1 —2z)e + (2 —zc)(e — 1) = za — Z, credosa-
menvro, AM = MC + BM.

Mu1 INPpUBCIX OAWH M3 BO3MOJKHBIX BapHAHTOB IIPHUMCHCHUSA MCETOJa KOM-

IUICKCHBIX KOOpAHWHAT.

10. MeToa noBopoTa

Tpeyeonvnux PEM nonyuen nosopomom
mpeyeonvHuka BCM eokpye mouku M na 60°,
PM = BM, ME = MC = CE. PE Il AC u
PE=AC=> AP = CE => AM = CM + BM.

JlaHHOE paBEHCTBO MOYKHO IOJIYYUTh, I10-

BEpHYB TpeyrojbHuK BCM Bokpyr Touku C Ha

60° potus yacosoii ctpenku [1, 28].



11. IlpuMeHeHUE JONMOJTHUTEIbHONH TEOPEeMBbI

Pemenue psna reoMeTpuuecKuX 3ajad ynpouaercs Osarogaps NpUMEHEHHUIO
TaKuX JOMOJHUTENBHBIX TEOPEM, KaK, HAIpUMED, TeopeMa MeHenass uim teopeMa
[Itonemes. IIpumenum Tteopemy lltosiemes sl BOIUCAHHOTO YETHIPEXYTOJbHUKA
ABMC B namiem nipumepe: AM - BC = AB - CM + AC - BM. Ctoponsl BC, AB, AC
PaBHBI 110 YCIOBUIO, ciienoBaresibho AM = CM + BM.

B 3akiroueHun 3ameTuM, 4TO OOJBIIMHCTBO NMPUBEACHHBIX PEUICHUM MOKHO
paccMaTpuBaTh, Kak KOMOMHAIIMM T€OMETPUUECKUX U alreOpandyeckux METOOB.
KomnekimonupoBanue 3a1ad ¢ pasHbIMU PEIICHUSMH aKTyaJIbHO ISl YYUTENA U

IMOJIC3HO JJIA yHalluXxcCs.
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There is the only one task, but different solutions
B. Ageychik, A. Zentsov

Annotation. We present different solutions (proof) of a geometrical task with
brief comments of a methodological nature.
Keywords: method of solving, geometry, the collection of problems.



