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1 .
AOCAIIKEHHSA E—HPSIMOI TPHKYTHHKA

OnucaHo pesynbmamu OOCAIOKEHHST KilbKoCcmi Knrouoei cnoea: HASUAHHSL YuHI8 z2eomempii;
NPSIMUX, UL0 NOOLISLIOMb NIOWY MPUKYMHUKA HA- nowa mpuKymHuKa.
enin, siki 6ysno npedcmaeneHo Y OOCHIOHUUBKIU
pobomi Manoi akademii HayK.
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IIocTanoBka npobaemu. Biaburicts aymo-
BUX BIAKPUTTIB y reoMeTpii Tak 4YM iHaKIIe
[IOB’sI3aHI 3 TPUKyTHUKOM. Kpuaaty dpasy
Kospmu [IpyrkoBa «HixTo He 00ilfiMe HeoCsK-
HOT'o» B IIOBHiM Mipi MOXKHa BiJHECTH OO T'€O-
MeTpii TpHUKyTHHUKA. Y IIKIABHOMY KypCi Iaa-
HiMeTpii po3B’I3yeThcda LiAWE pan 3amad Ha
IIOMiA TIAOILI TPHUKYTHHKA HABITA 3a 33aJaHU-
MH yMoBaMH [1; 2]. 3aaexkHO Bin yMOB 3aga4a
Moxe OyTH IIpoCTOI0 abo [JIOCAITHHUIIBKOTO
xapakrepy. [IpukaagoM AOCAITHUITBEKOI 3aaa4i
€ 3azada MIpo IIOUIYK IIpAMOi, sKa IIomiAde
IIepUMeTp i MAOLLy TPUKYTHUKA HaBIIiA [1-6].
Hac 3amikaBuao y3araabHeHHd ITi€i 3amadi —
YM MOXKHa 3’ICyBaTHU KiABKICTb IPSMHUX, SKi
IIPOXOASTh depe3 TOYKy TPUKYTHHKA 1 IOoAi-
ASIFOTB FOTo maoIy y BigHomeHHi 1:(k-1) (=3,

. . 1
keN). Taki npami HazuBaTUMEMO Pl IpaMHU-

MU TPUKYTHHKA.

AHaai3 ocTaHHIX mocAizkeHb i my0ai-
Kauii. TpUKyTHUK BUBYAAHU IIIE€ B JABHI 4acu
(Apximen, Ban-O6eab, Etiaep, 'epon, MenHe-
aaii, Tlidarop, ITrosemets, YeBa Ta iH.). ['eo-
MeTpis TPUKYyTHHKA JKUBA ¥ [0 CBHOTOAHI —
BUBOIATHECS HOBI 1 HOBi BAACTHUBOCTI TPHUKYT-
"Huka (K. Amamap, I'.Il. Bess, C.I. 3eteas, [.A.
Kymuip, B.M. Aetidpypa, B.}O. [Iporacos, 1.d.
[Tapurin, B.A. Ycincpkuii Ta iH.).

1

MeTa cTaTTi — [OOCAIIUTH KIiABKICTBH -

OPSAMHX TPUKYTHHKA.

Bukaaa OCHOBHOI'O MaTepiaay mJocai-
axeHHs. Hexati y AABC AB=c, BC=a, AC=bh.
Hexatt P — pedaxka Touka TpuUKyTHHUKa ABC,

1
FK - E—npﬂMa, dKa IPOXOAUTH YE€pPe3 TOUKY

P. MoxauBi Tpu Bunaaku: 1) npsama FK nepe-
TUHae cropoHu AC i AB; 2) npama FK mepe-
TUHae cTopoHu AB i BC; 3) npama FK mepe-
TuHae cropoHu AC i BC. [Iag KOXXHOT'O BUIIa-
OKY HeoOXiTHO PO3rAdfaTH IIpsMi, sIKi BimTH-

HaioTh Binm AABC TPUKYTHHUK IIAOII %SABC,

TaK i Ipsami, gki BigxTuHAaOTE Big AABC 90TH-

D>0

.1 . .
PUKYTHHUK IIAOMLI ESABC. Y mocaimkeHHi

TPUKYTHHKA CKOPUCTAAUCH METOI0M KOOPIH-
Hart [7].

llepmui Bumanok: npama FK mnepeTuHae
cropouu AC i AB (puc. 1). Bubepemo Ha mao0-
IIMHI KOCOKYTHY CHCTeMY KOOpPAMHAT Tak,
o6 A(0; 0), B(0; ¢, C(b; 0). Hexait Plu; v) —
[OOBiABHA TOYKa TPUKyTHUKA ABC.

Bunamok 1.1. %—npﬂMa KF BinTuHae Bifg
AABC TpPUKyTHUK, IIAOIIA SIKOTO IOPiBHIOE

ESABC.
1 11 .
Tomi EAF-FK-smA—E-EAB-AC-smA,
%mAB-pAC -sinA:%% AB-AC-sinA. Maemo
:% , AK=mAC, AF=pAB. Toni %Spil,

lSmSl.
k

X

A(0; 0) \K(bm; 0) 'C(hl 0)

Puc. 1
BanmmieMmo piBHaHHA npsamol KF: kbm2y-
cbm+cx=0.  Ockiapku TOuka P HareXuTb
npamiii KF, To: kbm?2v-cbm+cu=0. dxmo v=0
(rouka P nHaaexutb cropoHi AC), To icHye

1 1
OoIIHAa I—I‘IpHMa 3a yMOBH ISmSI. Axiro 10,

TO piBHAHHA kbm2uv-cbm+cu=0 € KBagpart-
HUM. B 3aaeXHOCTI Bifi 3HAaYE€HHS OUCKPUMi-
HaHTY, MOXe icHyBatu abo omHa, abo ABI mIy-
KaHi nIpaMi abo He icHyBaTHMe Takoi mpsMoi
(puc. 2).

Puc. 2
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D=c2b2-4 kcbuv>0, Tomi cb—4kuv=>0.

D=0, cb=4kuv. 3a ymoBH, LIO Z—bks u Sg,
L <v<® maemo aoyry rimepboam U= b .
2k 4kv

dkimo Toyka P HaaeXXUThb BKasaHill maysi rine-
. 1
pboamu, To icHye omHa E—anMa TOYKHU P.

D>0, cb>4kuv. Jdxuio KooparHATH TOYKU P
TPUKYTHHUKA 3a/10BOABLHSIIOTH HEPIBHICTH
cb>4kuv, TO MOXKyTb iCHyBaTH [OBi NIyKaHi
IPSMi.

PiBHOHHS MaThMe OBa PO3B’I3KH, SKi Hase-

L kbv—cb+cu >0;
KATb TPOMIKKY {E, 1} , 910 <bv-cb+kcu>0;

£ c
2k<V<2.

OT}Ke, AKIIO KOOPpAHMHAaTH TOYKH P 3a10BOAB-

. .1 .
HAOTHh CUCTEMY, TO ICHYE OBl K_HPHMI TOYKH

Puc. 3
Ha pucyuky 3 300pa>keH0 KpHUBOAiIHIHHUEH
TPUKYTHUK LMD, aKoMy HaAeXKaThb TaKi TOYKU
P.
PiBHAHHSA MaThMe OOWH PO3B’I30K, SKHH

HaAEXKUTb IPOMIKKY {%

{kbv—cb+cu20, {kbv—cb+cu30,

, l} s AKIIIO

OTxke,
bv—-cb+kcu <0, bv—cb+kcu >0.

gKII0 KOOPAMHATH TOYKU P 3a/10BOABLHSIOTH
CYKYITHICTBb IIUX CHCTE€M, TO iCHy€ O[HA IIIyKa-
Ha npsama. Ha pucyHky 3 300pazkeHO TPHKYT-
Huku C1BM i MB;C, SKUM HaAe¥XaTb TOYKH P,

. 1
YEPEI 4Kl ITPOXOAUTH OJHA K—HpHMa.

1 . .
Bunanok 1.2. E—HpﬂMa KF BigTuHae Bif
TpuKyTHHKa ABC 4YOTHPUKYTHUK, IIAOIIA GKO-

ro mOopiBHIOE S = ESABc. Tonmi p :E, 1<
k km

k-1

< , 1<

K =p

k-1
k

<

m

. AK = mAC, AF

E AB.
km

55

BanunieMo piBHaHHS IIpsaMmoi KF:

(k=1c
x-0 km
bm—0 o (k-Dc ’
km

apimcn kbm?y —ch(k—L)m+c(k—1)x = 0. OCKiAbKE
P npamiti  KF,
Kbm 2y — chb(k—Dm+c(k—u=0.

1. dgmo v=0, TOGTO TOYKa P HaAEXKUTH

TO4YKa HaAEXKHUTDb TO

. . 1
cropoHi AC, To icHye omHa E—HpHMa 3a yMo-

k-1
B TSmS 1.

2. D=c2b?2(k-1)2 —-4k(k-1)cbuv>0, cb(k-1)-
4kuv=0.
b(k -12) b
2.1. D=0. 3a ymoBH, IO <us—,
YMOBHL T o 2
MSVSE Ma€eMO OyTy rinepbo-
2k 2
a u= 2K
4kv
2.2. D>0, cb(k-1)—4kuv>0. PiBHaHHSA

MaTHME OBa pO3B’H3KI/I, SIKi Haae-

) [k—l }
XKaTb IIPOMIXKKY T,l, AKIIIO

kbv — (k —2)cb + (k —2)cu > 0,
(k —1)bv —cb(k —1) + kcu > 0,
ctk=1) <v<l.
2k 2
OTxe, SIKIO KOOPAWHATH TOYKU P
3a/J0BOABHSIOTH I[}0 CUCTEMY (TOUKa
P HaaeXXUThb KPUBOAIHIMHOMY TpH-
KyTHUKY RM:Q), To icHye ABiI IIy-
KaHi npami (puc. 3).
PiBHAHHA MaTUMe OOWH PO3B’A30K, SAKHH

HaAEXKUTH IIPOMIXKKY {%, 1}, AKIIIO

abo
(k=2)bv—cb(k-1) +kecu <0
kbv —(k —1)cb+ (k —1)cu <0,
(k—=2)bv—cb(k —1) + kcu > 0.

JKIO KoOpAWHATHU TOYKU P 3a10BOABLHSI-
IOTh CYKYIIHICTE IIUX cHCTeM, ToO6To Touka P
HaA€XUTh TPUKyTHUKaM CBM; i M1B;C, To
icHye omHa IIyKaHa npsaMa (puc. 3). 3araabHi
pe3yAbTaTHu A BUNAAKY 1 IogaHoO Ha PHUCY-
HKY 3.

Y mpyromy Ta TpPeTbOMY BUINAAKAX MipKy-
BaHHS OyAyTh QHAAOTIYHHUMH, SIK 1 V IIEPIIOMY
BUNagky. IlimcymyeMo pe3yAbTaTH yCiX TPBOX
BUNAOKIB. [asd TOYKH P, 9Ka A€XHUTH Ha CTO-

{kbv—(k ~1)ch+ (k—L)cu >0,
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. . 1 .
POHi TPUKyTHHKAa, iCHye nBi E—HpﬂMl. Has

L 1
TOYOK P TPUKyTHHKA KIABKICTh E—HPS{MI/IX

II03HAYEHO Ha PUCYHKaxX 4-5 cuMBoaaMH A i
¢. CumBoAOM A TI03HAYEHO 00OAACTH, Yepes

. 1
KOXKHY TO4YKY dKOl IIPOXOOUTH K—HpﬂMa, daKa

BiITUHAE Bifl JaHOTO TPUKYTHHKA, TPUKYTHHUK

.1
TIAOIII ESABC. CUMBOAOM ¢ IIO3HAYEHO 00-
AACTDb, YEpPEe3 KOXKHY TOUYKY SIKOI ITPOXOIUTH

1 . .
E—HpﬂMa, dKa BI1ATHHAE Bl OJAaHOTO TPHUKYT-

.1
HUKa, YOTUPHUKYTHHUK IIAOII M Sasc.

Puc. 4
Tak dYepe3 KOXKHY TOYKY YOTHPHUKYTHHKA

BNgT1 Ns TpoxXonuTh ABi %—HpﬂMi: npaMma, gKka

nepetruHae cropoHu AC i AB, i npsma, ska
nepetuHae cropoHu ACi BC. 3ayBaxkuMo, 110
Jepe3 KOXKHY TOUKY 00AacTi, SKy OOMEXYIOTh
rinepboan (Ha PHUCYHKY 4 Taka obaacTh He
BUiA€HA KOABOPOM), HE IPOXOAHTH Hi OmHA

1
E—HpHMa. 3’acoBano, 1o Touku T1, Tn, T3, T4,

Ts i Ts € TOUKaMM IIEPETHHY BiApi3KiB AAj,
AA;, BB;,, BBy, CC;, CC, i HaasexaTh Memia-

HaM TPUKYTHHKA.

. . 1 .
KiaBKicTB E—HPHMI/IX B OKOAl Touku Tp

IIPOIAIOCTPOBAHO Ha PUCYHKY 5. Taka K KiAb-
KICTh IIyKaHUX IIPSIMHX i B OKOAAX TOYOK T i
Ts.

1
OTxke, I—HpﬂMI/IX [AS TOYKH TPHUKYyTHHKA

Moxke OyTu abo yoTupH, abo TpH, abo aBi, abo
onHa, abo B3araai ix He OyTH.

Y xXomi mocaimzkeHHd 3’dcoBaHO, IO

OPSMY JOIIABHO JOCAITUTH OKPEMO.
1
E—npﬂMa IIPOXOOUTDH Yepe3 TOYKY TPHUKY-

THHUKA 1 ITofiAsgI€ HOT0 IIAOIILY HaBITiA.
[ag Toyku P, gKa A€XUTh Ha CTOPOHI TpU-

KyTHHKA, iICHye omHa %—HpﬂMa. dxmio Touka
P HaaeXUTb KPUBOAIHIAHOMY TPUKYTHUKY
ZRD (6e3 To40OK HOoro CTOpiH), TO icHye TpHu %—
nopami (puc. 6). Yepes KOXHy 3 TO4OK Z, R, D

1
IPOXOOUTH OOHA 3 —IpsMa.
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JKuio Todka P HaAe€XXUTh CTOPOHaM KpH-
BOAIHIHHOTO TPHKyTHHKa ZRD (0e3 BepIIHH),

. .1 . N
TO 1CHYE OBl E_HpHML ‘-Iepes 1HIII1 TOYKH

TpuKyTHHKa ABC IpoxoauTs oogHa %—npﬂma.

Hast Touku P, 9Ka A€XKUTH Ha CTOPOHi TpH-
KyTHHKA, iCHye omHAa %—HpHMa. dxuio Touka
P HareXUTh KPUBOAIHIHHOMY TPHKYTHUKY
ZRD (6e3 To40K #Ooro cTopiH), TO iCHyEe TpHU %—
npaMi (puc. 6). Yepes KoXHy 3 TOUOK Z, R, D
IIPOXOAUTH OOHA %—HpﬂMa. dxkiio Touka P

HaAEXKUTh CTOPOHAM KPHUBOAIHIHHOTO TPUKY-
THUKa ZRD (0e3 BepiwH), TO icHye naBi
1 . o
E—HpﬂMl. iHIIi

Yepes TOYKH TPHUKYTHHKA

ABC npoxoouTk ogHa %—npﬂma.

BHCHOBKH i NIEepPCHEKTHBH INOAAABIIHX
nocAimxeHnb. HaMu CHCTEMHO [JOCAIIZKEHO
KIiABKICTb INPSAMUX, SIKi IIPOXOASTDH UEPe3 TOoU-
Ky TPUKyTHHKa i HOMIASIOTH HOro maouty y
BigHOmewnHi 1:(k- 1), ne k&3, keN.

1
3’acoBaHoO, IO — -TIPIMHX MOXKe OyTH He
k

. 1
OiAbILIe JOTHUPBOX. E —IIPAMY MOXHa IIPOBECTHU

IAsT OyIb-SIKOI TOYKM TPUKYTHUKA, B3araai ix
Moxke Gyt abo Tpu, abo aBi, abo omHa. Pobo-

Ta MO3Ke OyTH IIKaBOIO [IAS yYHIB, sIKi 3aXOII-
AIOIOTBCS MAaTeMaTHKOIO, Ta BHKOPHUCTAHA
YYUTEAIMHU Ha ypoKaxX, (paKyAbTaTHUBaX, Typ-
TKaxX 3 MaTeMaTHKH.
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THE RESEARCHING OF %— TRIANGLE’S STRAIGHT LINE

Summary. Introduction. The school course in plani-
metrics includes a number of arithmetic problems to do
with the division of a triangle in half according to the
given conditions.

The problem may be either easy-fetched or of research
nature. The sum of searching for a straight line that di-
vides both triangle’s perimeter and area in half is known
to be an example of a research-nature arithmetic problem.
We got interested in generalization of this problem -
whether it is possible to find out the number of straight
lines that pass through the point of a triangle and divide
its area in relation of 1:(k-1), (k=3, keN). Such lines will

be called %— triangle’s straight lines.
Purpose: to work out a research of the number of
%—triangle ’s straight lines.

Methods. To do the research work the coordinate
method was used.

57

Results. Providing that P is a point of the triangle ABC,
FK — %—straight line that passes through the point P. The

possible cases are: the straight line FK crosses the sides
AC and AB; the straight line FK crosses the sides AB and
BC.

For each case it is necessary to consider straight lines

which detach from ABC the triangle area of %SABC, as
well as the straight lines that detach from ABC the quad-

1
rangle area M Sagsc.

The research revealed that the %— straight line’s re-

search must be carried out separately. Originality. Similar
conditions have been derived under which it is possible to

get %—straight lines for the given triangle.
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Conclusion. We have worked out systematic and com-
plete research of the number of straight lines that pass
through the point of the triangle and divide its area in
relation 1:(k-1), where k>3, ke N. We have found out that
the quantity of straight lines cannot exceed four.

%—straight line is a straight line that can be made for any

point of the triangle, in general there can be either three,
two or one points. The work can be of interest for students
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who are keen on mathematics, it can also be used by the
teachers who conduct lessons, collectives and math cir-
cles.
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