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Abstract. This article discusses methods for proving geometric inequalities and methods for
solving extremal geometric problems. When solving extreme geometric problems and proving geometric
problems by different methods: coordinate, vector, trigonometric, triangle inequality.

Aunomayusa. B smou cmamve paccmompeHnvl Memoovl O0KA3AMENbCME  2eOMEMpPULecKUx
HepageHCme U AIKCMPEeMAIbHbIX 2eOMempuieckux 3aoay. [Ipu peweHuu SKCmpemanbHblX 2eoMempuiecKux
3a0au pasHeIMU MemoOamu: KOOPOUHAMHBIM, 8EKMOPHbIM, MPUSOHOMEMPUYECKUM U HEePABEHCMBOM
mpeyeonbHUKa.

Annomayus. By makonada eeomempur meHeCURIUKAAPHU UCOOMAAUL 84 IKCPEMAN 2eOMEMPUK
MACANANAPHY  equnl Memooaapy Kypcamunean. DKCMpeMal 2eoMempux MACAlalapHy eduuod 6d
2e0MempUK MeHeCUTUKAapHu ucoomiauioa mypiu memoonapoan gouodananurean. Koopounamanap,
6EKMOpP, MPULOHOMEMPUK 84 YUOYPUAK MEH2CUTUU.
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Kurouesvie cnosa. Hepsancmea, nepasencmeo mpeyoibHuKd, mMemoo KOOpOUHAm, 8eKMOPHbLU
Mmemoo, memoo Kowu.

Tasanu cyznap. Tenecuznukiap, yuOypuax meHecusnuey, KOOPOUHAMALIap Memoou, 6eKmop Memoou,

Kowu memoou.

Kupum. Kannmaaék reomeTpus akcuoMasnap CUCTeMacura acocaH Ty3WJIraH KaTbUM MaHTHUKHHI
JIenykTuB (aHra aimaHraH. Y Y3IMyKCH3 PHBOXIIAHTAH, SHTH TeopeManap, Fosulap Ba MeEToIuIap
Ounan 60inO Oopran. [eoMeTprapHUHT KU3UKHUIUIAPU Ba WIMHH TaIKHKOTIAPHUHT HYHAITUILIAPU
BaKTH — BakTH OwiaH y3rapu0 typras. 1y cababnu X03upru reOMEeTpUSIHUHT TIPEJAMETH, Ma3MyHH Ba
METOUTAPUHA KaMpad OJTyBUHM aHUK TabpH(GHH OCPHII KHHHH.

Dpammsnan assain Il acpaa kaguvru roHOH onumu EBxmmn “Hernsnap” nomiu acap €3au. EBkimug
Oy KuTOOM/IA 11y JIaBprada TYIJIaHTaH FeOMETPUK OMIIMMIIAPHHU KamJlaau Ba Oy (DaHHHMHT TyrajulaHTaH
aKCHMOMaTHK Oa8HWHM OepHUIITra Xapakar KAJIIH.

EBximpa xutoOuMma myxra YHiaHuO, YyKyp MaHTHKMHIUK OwiaH Oa€H JITWIITaH TEOMETPHS
MareMaTHKIapHH, EBKInA reomeTpuscuian OoIIKaya reoMeTpHs MaBxkyd Oynmaiau, neran ¢ukpra
o0 Kenau.

XIX acpmaruna, bupuHun HaBOatna pyc maremarura H.M.JlobaueBcknitHUHT MILTapu Tydaiinm,
EBkiuyi reoMeTpusick MYMKHH OYJraH sroHa TEOMETpHUs SMAclUrd aHUKJIaHIU. YHJaH CYHT
MaTeMaTHKajIap KYIruHa Typid “TeoMeTpus ap sSpaTauiap Ba yIapHH Ypranauwiap. BU3HUHT MyMKUH
OynraH reoMeTpurK (a3onap XaKuaard TacaBBYpIapuMU3HUHT KeHranmmra XIX acpia simarad HeMuc
maremarury @.b.PuMaHHMHT Xu3Mariiapu ailHMKca Karrta. Y 4YeKCH3 Kym “reoMeTpus’ Jiap KypHIl
YCYIMHU Kanid STau. YIapHUHT “KUUuK” OYnakmapu nesipyin EBKITHI TeOMETPHSCH CHHTapH TYy3HITaH,
amMmo Oy reomerpusi (Ha30CHHUHT KaTTapoK KUCMIIApH KapalraHaa “drpuiInK’ka sra OYIUIIM 1o3ara
YHUKAIH.

WnmMuii — TeXHUK jxapaéHIapHU Te3NalryBH, HHPOPMAIMOH TEXHOIOTHSJIAPHUHT YCUIII JKaIaJTHTH
Xap 6up cornoM (PMKpPIOBYM UHCOH yUyH T€OMETPUK OUIuMIIap 3apyp.

V3 BakTHna akanemuk A.J[.AnekcaHapoB mry Xakaa €3raH saM: O0apya TEXHHKa TeOMETpHsra
acoCJIaHTaH Ba FeOMETPHS OMITaH OOILTaHA M, YITIOB aHUKJIUTH Ba IIAKITH, Xap OUp KUCMHH JKOMIIaITyBU
— reomeTpus Kyunra TasHaau. [1, 58 6.].

BusnuHr GukpuMuzya, 6apua yiudain UIgapy Ba MyaMMOJIH MaTeMaTHK Macanaiap reoMeTpus Ba
YHHUHT MaTOJ[IapUra MyXTOX.

Tl'eomeTrpuk meTox

1
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I'eomeTleK meTon

1. Y4bypuak meanaHanapuHUHT MFUHAUCK S , YHUHT NepumeTpu 2}7 ra TeHr 6ynca,
3
Ep <S§<2p

KYWAMU TEHTCU3ANKHU UCOOTNAHT.

B BD =m, — AC

Eunw. AliTannumk,
meamaHa y4bypyakHUHT TOMOHAApU

BC=a, CA=b, AB=c, F

TOMOHTa TyLlypuUAraH

HyKTa BC (1-pacm)

TomoHHuHr yprack 6yncun. BFD yu6ypuak yuym
yuBypuaK TeHrcM3nurura Kypa

A D

1
m, < BF + FD=—(a+c)
1-pacm 2 . XyaAau wyHra

y m, _m, " .
yXWal TEHFCM3NMKAAPHM ¢ Ba ¢ MeAmaHanap yyyH €smb, ynapHu xaanab kywamus, HaTuxKaga
§<2p

6axkapuanLwn Kennb ymkagm.

ABM, BCM, CAM

ANTanNuK, M -HyKTa ABC Yy46YpPUAKHUHT MeAMaHaNapUHUHT KECULIFAaH HyKTacu B6YACKH.
yubypuaknapra yubypuak TEHICU3NIUTUHU KYNNab, ylbynapHu X0Cua Kunamms:

%(mu +m,,)>c, %(m,, +ml,)>a, %(mL +ma)>b

3
S>=p
YnapHu xaanab kywmoé XOCUN KNNamms.
2. ABCD TypTOYpUaKaa A ga C bypuaknap ytmac 6ynca, AC<BD HW McbOTNAHT.
Eunw. BD AnameTp Kuaub alinaHa unsamus (2-pacm).

Macana wapTura Kypa Aga C nap ytmac, y xonga A ga

)

C HyKTanap alnaHa nunga étagm, AbHu AC<BD

S

2-pacm

3. A4BC Y46YpUAKHUHT AC TOMOHUAA Kga M HYKTanap WyHAal ONIMHIaHKK, AK =MC (3-pacm). Arap
AB<BC 6ynca, y xonaa ZABK < ZMBC 6YNULWNHM ncboTnaHr.

B 1
AK =MC<—-AC

Eynw. neb xucobnaw MymKuH. AKC
xon4a 6us bypyaknap numaaH ZMBK yypr YMyMUin
KUCMUHM axkpaTub, K ga M HYKTanap poavHu

aAIMaWTUPULWLNMNU3 MYMKUH. BD MmeanaHaHu VTKa3aMM3.

A K D M C 4B > BC naH £BDA yTMac aKaHAUrn Kennb

3-pacm

unKaam, B HYKTaHWUHT AC 4 npoekuuacm DC Hypaa étagu. Jemak, KB wuur npoekuuacm BM puur
NPOEKLMUACUAAH KaTTa Ba KB >BM  pwmo ABK ga CBM yubypuakaap TeHr4owW, AbHU

AB - BK sin ZABK :CB-BMsinLCBM, ByHaaH, sinZMBC >sinZKBA pexyn £LABK yTmac
6YMLWN MYMKUH 3mac. LYHUHT yuyH £ZMBC > ZABK .

4. Arap ABC yubypuaKKa TalKM Ba MYKM YM3UAraH aitiaHanap paguycaapy mMoc pasviiaa Rgar 6ynca,

R 2 2}" 3KAHAUTMHU UCBOTNAHT.
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4y, By, €, -4BC yubypuak

Eunw. ATannumk,

A AIBICI

TOMOHNAPUHUHT YpTanapwu 6yncuH (4-pacm).

R
Bl y4bypyaKKa TallKW YU3UAraH ainaHa paguycu 2 ratenr.
R
—2r
dHAN 2 3KaHAWUTM paBLwaH 6yanb Konaam,
G B,
4-pacm
YYHKW, Al Bl Cl y4bypuaKKa TalKuM Yn3naraH anaHa ABC yubypuaK YerapacmgaH Talwkapura YuKaam.

Kyinagarmya v TyTu MyMKuH: by aitnaHara ABC y4bypYaKHUH TOMOHAApUra napannen 6yaraH ypuHmanap

yTKa3amus; HaTuKaaa A2 B2 C2 y4bypUaKHM XOCKUN Knnamus, by yubypuak acanumiumra Kypa ABC ra yxwaw, 6y

R
—2>r
pagmycnu ainaHara Talku YmsuaraH 6yau6, y ABC y4bypyakHu ¥3 nunra onagu. emak, 2

0|

yubypuak
xm R>2r .

5. YTKMp Bypyak yu6ypUYaKHUHT TOMOHapK a, b Ba € ra, yHra TalllKy UM3nAraH aiinaHa paguycu R ratenr 6ynca,
y xonaa:
2 2 2 2
a) @ +b"+c” >8R g)a+b+c>4R

TEHICU3NUKNIAPHU ncbotnaHr.

m, = CD — ABC

Eumw. a) alTalinuk, y4bypUaKHUHT
meanaHacu 6yncvH. MegunaHa y3yHAUTMHU Tonuww
dopmynacura kypa
1
m’ = 7(2a2 +2b* —cz)
4

6yHAaH

3
a’+b*+c’ =2mf+502

5-pacm

ABC YTKUpP Bypyaknun 6yAraHaUIm yuyH o HYKTa y4bypuak nunga 6ynaau. ACIB CID < CD, YYHKHU

Z£C0D>COD g

a’+b*+c’=2m’ +%c2 >2C,D’ +%c2 = AC} +C,B* + BA> =8R’
6) Japxakukar, a, b Ba ¢ nap 2R OaH KNYKK, ¥ xonaa
2R(@+b+c)>a* +b* +c* >8R?

LeMakK,
a+b+c>4R.

6. ABC y46ypUAKHUHT B ga c y4napuaaH YTkasuaraH meguaHanap y3apo nepneHaunkynsp 6ynca, y xonaa
2
ctgB+ctgC> 3

3KAHAMUIMHM MCBOTNAHT.
Eumw. Arap AD - 6anaHaNuK, AN—MegmaHa, M HYKTa 3Ca MeAMaHaNapHUHT KeculuraH HyKktacu 6yaca, y xonaa
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DB CD CB _CB CB 2MN 2
cgB+ctgC=—+—=—-2—=—"—=——=—
AD AD AD AN 3MN 3MN 3

ol

7. Arap yubypuak BUCCEKTPUCANAPUHUHT Y3YHANKAGPK BUpAaH KUUKMK BYAca, Y XONA4a YHUHT 1031 AaH KUK
6y AUWnHU ncboTnaHr.

Eumnwi. KKK X0NHU Kapaimus: 1) 6epunraH yubypuak yTkup bypuaknun. AiTalinuk, 4B y4bypuak bypyaknapu numaa

3Hr KaTTacu 6YACUH: 60" < B£90 . PaBwaHky, Aga C bypyak buccektpucanapu 1 gaH KMumK 6yaraHanmm yyuyH

yU4bypUaKNApHUHT BanaHaNMKNAPK hA Ba hC Nap xam 1 aaH Knuuk 6ynaam.
h,.
ho.tc
h,-a_"" sinB _h, he <\B

S, = -
e 2 2sinB 3

2) Arap y4bypuak bypuyaknapuaaH 6upwm yTkup 6ynmaca, macanaH, B bypuak YTKMP amac, y X0n4a YHUHT TOMOHAapu
! 1.3
2 3

Sipc =
Moc BucceKTpucanapaaH KMUMK, AbHMU 1 aH KUUMK, 1031 3Ca 2 [laH oWwMaiaun, AbHMU

8. KaBapuK TypTOYpUaKHUHT TapTU6 BUNaH oNMHIraH TOMOH Y3yHAMKAAPU a, b, c, d, 1031 3ca N 6ynca, y xonaa

1
S <—(ac+bd)
2 3KaHAUIUHU UCbOTNAHT.

4

Euynw. Arap 4 € gy b’ d TOMOHANAP KYLIHU TOMOHAAP
6ynraHaa 6U3HU TEHICM3NUIMMK3 OCOH UcboTnalap 3gmn
(y4bypUaKHUHT 1031 MKKMTA TOMOHM KYNaNTMacMHUHT ApMUAaH

KatTa 6ynonmainam). bepunran ABCD TWPTOYPYAKHM

D B ABC,D
7 A

5 BC,D

TWPT6YpYaKKa aitnaHTMpamus (6-pacm). byHaa

y46ypuak BCD yubypuaKkKa TeHr.

6-pacm

ABC,D
L bd

Jemak,

TypTOYpUaK ABCD TypTOypUakKa TeHrgow. YHaa ACI LMaroHanNm YTkasmnb, MKKMTa TOMOHIapu 4, ¢

yubypuaknapra aspatamus.

(ac+bd) S

SABCID = =9
ABC,D ABCD

N | =

6ynraHnaurngaH
1
S isep < E(ac+bd)

1031 1oKOpUAQ eyraH macananapummnsaa reoMeTpUK yCyanapHu KYAnaguKk. FeoMeTpuk MeTogHM Kyaial YKYBUMHU
(tanabaHu) reomeTpuK Acall, FreOMETPUK aNMaLITUPULLAGP, FEOMETPUK TacaBBYPUHU Ba TadakKypuHM
LWAKNANAHTUPASM.

Il. AHaAMTUK meToa. Kynnab reomeTpuk macananap, })KymnagaH reoMeTpuK TEHFCU3AMKAApra oug macananap
reoMeTpUK aNMalTUPULLAAP, FeEOMETPUK AcaLLiap, CMMMeTpUaA, BypuLl, napannen KyumpuLl, reomeTpus
MeToANapAaH TaWwKapy AnddepeHuman xucob, aHaNUTUK MeToaNap EpAamUAaa Xan KUTUHULWN MYMKUH.
Kyiunaary reomeTpuk TEHICU3NUKAAP aHaZIMTUK MeToAra MaHcy6amp.

1. Arap ABC Y46YypPUYAKHMHT TOMOHNApU a, b’ C, YHWHT 1031 S 6ynca,

a’+b* +¢? 24\/§S+(a—b)2 +(b—c)2 +(c—a)2

TEHTCU3IMKHU UCOOTNAHT.
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Eumw. UcboTnawmmms 103MM B6YIraH TEHFCUSNMKHUHE YHT KUCMUAAMM BUPUHYM KYLLIMAYBYMHU KONANPUG, a,b,c ra
60fnunK 6YnraH npoaaHu Kyinaarvya rypyxaanmms:

(a2 —(b—c)2)+ (b2 —(c—a)z)z +(c2 —(a—b)2)
6y ndoaaHu xap bUp KYLIMAYBYUCUHM KYNakTyBUMNApra axXpaTnb Ba

x=atb-c, y=a—b+c’ z=—a+b+c aAMaWTUPUWHK Baxkapamus, y xonaa

@ —(b—cf +b —(c—a)22 +c*—(a—bf =xy+xz+yz

a+b+c 1 1 1 1
P=———=—(x+y+z) p-a=—z, p-b==y, p—c=—x
=5 Wryrz) pma=cz pob=cy, poe=
S= 11/(x+y+ z)xyz
ara 6ynamus. F'epoH dopmynacura Kypa . BU3HWMHT Terrcuaamummmms 2 V> £ 6yinua

Kyiunaaru KypuHuwra sra 6ynagu.
xy+yz+zx21/3ix+y+zixyz

xXyz -
OXVPIY TEHFCU3NINKHM Xap MKKaNa KUCMUHK ra 6ynamus Ba
1 1
Uu=—,v=—, w=—
X y z
aNMaWTUPULWAAPHK baxkapub ywbyra ara 6ynamms.
u+v+w> 1/3(uv+vw+ wui

XOCUN BYNraH TEHTCU3NMKHU Xap MKKana KUCMUHW KBagpaT KyTapub

2 2 2
u +vo+w Zuv+vw+wu
TEHICU3/IMKKa 3ra 6ynamus. By TEHICM3NNMKHU NCOOTNALIMMMNZ KMMMH 3Mac. KOKopUaarv TEHrCM3NnK

2 2 2
w+v) +(w=vf +(w-u)f >0
TEHICU3/INKKA TEHT Kydan. TeHreusamk ucbot 6yaam. Tenrank waptm Y =V =W Gypga X =V=Z=a = b=c,

2. Y4ybypuaKKa TallKy YM3MAraH aitnaHa paguycu R | yukn unsnnran aitnama paguycu 7 Ba p -ApUM NepUMeTp

ngw/6Rr

6ynca, 3KaH/IUIMHM NCBOTNAHT.
Eun.
(a+b+c)r_a7bc Rr:a—bc
2 4R pay 4p
8p3
< £
2p=a+b+0233\/abc' abe= 27
3 2
Rr_9bc 80 _2p°
4p 27-4p 27  GyHaan

pzngpzi/% 3\/6Rr

2

3. Tyfpu bypyaknu y4bypuakHUHT KaTeTaapu a,b 6ynca, y Xonaa YHUHT 1031 S YYYH yWw by TEHTCU3AUK YPUHAU
9KaHIMIUHU UCOOTNAHT:

(a+b)
4

S<

Eum. S=p- (p - C) (byHaa p -ApUm nepumeTp). by popmynaHuHr ncbotm | 6064a KenTUpUAraH.
JS = _c)<p+p—c_2p—c_a+b+c—c_a+b
pp 2 2 2 2
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(a+b)

y —c#
4 ; TEHTIMK KUCMU Baskapuamanam, YyHKu P=C# P Teurcmanuk ncbotnaHaun.
a, b 5

S<

4. TOMOHNIAPUHUHT Y3YHAUKAAPU a € ByaraH yubypyak yuyH Y6y TEHFCU3AUKHU YPUHAN SKAHAUIUHN

ncbotnaHr:

a b c
>

3
b+c a+c a+b 2

Eunw. Ywby 6enrvnainapHu KUpUTamms:
b+c=x, a+c=y, a+b=z

By TEHIIMKNAPHU KYLWINMG, KyMUAATMHU XOCUA KUNaMU3.

z(a+b+c)=x+y+z, a+b+c=%(x+y+z)

a:y+z—x’ b:x+z—y’ oo Xty-c
2 2 2
,D.eN\aK, 6ep|4f|raH TEHICU3ZIMKHU Yan KNCMun
yrzox xtzoy xty-z Uy, 2z (X 2 g,X.Y |-
2x 2y 2z 2{x x y oy z z
LY (P UANE SHESNE S SHD 21(2+2+2—3):—
2\x 'y x z y z 2

m,, m,

,b

5. ABC yubypUaKHUHI TOMOHIapK @0 gy, 6y TOMOHAapra TyWMpWAraH MeauaHanap Moc paBmwaa
m, _.
Ba ¢ 6ynca,
2 st >t 2 <z
b +c® a +c° a +b" 8

Eumww. MeawnaHa Tonuw dopmynacura Kypa

mj=1(2b2+202—a2), mjzl(2a2+2cz+b2) m§=1(2a2+2b2—cz)
4 4 Ba 4
m’ m; m’ 1 a 1 c?
+ = =

b+ at+ct P +b 5_4(b2+cz)+5_4(a2+b2)_

_E_l a2 N b2 N CZ
2 4\ b*+cr dP+t AP+ b

IoKOpMUaary macanara Kypa

a’ b? Ve >3
2 7T 7T 2= 5
b +c a +c a+b 2
JAemak,
3@ b |3 139
2 4\ 4+ a+ A+b) 2 42 8

TEHICU3NNK MC6OTﬂaHAM.

MaKCMMyM Ba MUHUMYMra oW, reOMETPUK Macananap
1. R pagauycauv ainaHaga AB [AMameTp YTKasuaraH. [lnameTp aiinaHa mapkasuga ¢ macodasa M HYKTa
bepunraH. M HYKTaZaH WyHaan CD BaTap yTKasuaraHku, byHaa xocun 6ynarax ABCD TYPTOYpUaK 3HT KaTTa

to3ara ara 6ynaau. ABCD HWHT 03V HUMAra TeHr?
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Ssop _OM _ a
Supep  AB 2R (*)

1-pacm

Eynw. coD yubypuaKkHM Kapaiimus (1-pacm). Arap a AB Ba
CD opacugaru bypuak 6ynca, y xonaa
1 1 .
S sep =—AB-CDsina Sgop =—OM -CDsina
A O ? fa B AP , e . ByHaaH
D
p

Oemak, ABCD TYpTOYpUaK 103K 3HT KaTTa 6YAnLLIN yuyH coD y4bypUaKHM 103U IHT KaTTa 6YnLLKN N03UM. JIeKUH,

1, .
Ssop = R*singlp = 2COD) 0, <P <180

. Jemak, SINP 5 karra 6ynuLIN KepaK. AMMO, , byHaa

—o0° (COS% = ) <90 =90
—a= ra moc 2 R 6ypuak. Arap Po= 6ynca, y xonaa P = aa coD yu6ypuax t03u

o

3HT KaTTa 6ynagm. Arap P> 90 6ynca, y xonaa by to3a P=% 6ynraHaa aHr katTa 6ynagu.

V2 1

a>22R Py 2R 1 b2 R
<O(F sop = — = IR .
9 <90 6ynraHaa, AbHM 6ynraHaa 2 (%) pan ) a % >90
g< B2 s ?
~ p2
6ynraHaa, AbHu 2 2 R EKun

I-cosp a’

2
: 4a* 2
sing = = 7‘% :R—i\/Rz -a

1 1 2a
Seop == R>sing=—R*>- 2R - &’ =aJR* - &
con =5 @ 2 R
OXMPru TEHTAWK Ba (*) AaH

2R
S pep == aVR —a* =2R\R* - &
a

AB AB o h,h,h _.
2. C YY6YpPUAKHUHT BC, AC, TOMOHNapura YTkasuaraH 6anaHanmknap moc pasuwgaa > "2’ ¢ 6yncu.
Y% M v U,V W ey

Ybypyak nunaaru HYKTaZaH Wy TOMoHAapraya 6yaraH macodpanap moc pasuwaa Ba 6ynca,

KynaarnnapHm ncboTtnar:

h, h, h . h.hyh, .
—++—+—<—>min ——— —>min
a) U v w 6) uvw

Euynw. a) gactnab Kynnparm macanaHu edamms. AMTaunuKk, M HYKTa y4bypyUaKkHUHT AB TOMOHMAa 6ynnb, M

- h ., h
HyKTagaH BC gy AC TOMOH/apuraya 6yaraH macodanap moc pasuwaa % sa V sa ¢’ P GanaHanuknap moc

pasuwaa BC g AC TOMOHAMapra TywmpuaraH 6anaHanuknap 6yncuH. M HYKTa AB tomonumr ypTacu
6ynraHaa ndoaaHu aHT KUYMK KMiimaTra ara 6yanwmnHm ncbotnanmms. ByHUHT yuyH ywby 6enrnnalunaptu

BC=a, AC=b, S— ABC

KUpUTamms. y4bypyakHUHT 1031, ByHaai xonaa
_ 28 —au h, N hy .y
au+bv=2S g nan b ey u Vv

2
o _atu- —2Stu+2h S=0 o

noopara Kymmob S “S ara 6ynamus. by

TEHrIAMaHUHT AUCKPUMUHAHTA HOMaHOUIA, AbHU
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2-pacm

48’ —4ah, - 25t =4S =165t >0, S’t>0

6ynramm yayH £ 24 5ur kmank Kuitmarra I = 4 @ 3pULaam, AbHKU

min(h" +hbj =4
u v

=— = —”’ v b
a 2 2

ByHAaH Kennb YnKkaamku, 6epuaraH a) macana aHr KUYMK KuiimaTra M HYKTa MeZMaHaNapHUHT KecuLraH

HYKTacuaa sKaHAUIM Kennb unmkaaum. byHaaH

Y X043 TeHrIAMaHUHT UALU3M

u

=

hiu >3, b
u v
h, + By + ke 29
u v o w
6) toKOpPUAArY TEHICU3NMKNAPHU Kagnab KynankTmpcak,
hahbhc > 27
uvw

min(h“ + L3 + h) =9 minihahbhc =27
Llemax, a) u_v.ow . 6) uvw .

3 4 b, c

>3,

S
\V4
(98]

, AbHU

TOMOH/Iapra ara 6yaraH yubypuakHUHT yunapu 6yTyH KoopAuHaTanapra ara. Yubypyakka TalKu Ynsuaran

ainaHa paguycu R ravenr 6ynca,

—— —> min
y abc
4 §= AR a,b,c
1 Eunw. YubypyaKHUHT 103U , byHaa "’ 7?7 yybypuak
C TOMOHNApH, R -TalWKW YM3WATaH ainaHa paguycu. LLyHUHT
! 1
B, S>—
YYYH 2 TEHTCU3NNKHM UcboTNaLW eTapan. AUTalamK,
0 X > YUBYPUAKHUHI 4,8,C yunapu (xl’yl )a (xz’ 0 )a (x3, J’3)
3-pacm
KoopAuHaTanapra ara 6YAcuH. YNapHUHT Oy yKAarv npoekumsanapu Al’ B, C‘ (3-pacm). Y xonga
AA, + BB, A4, +CC, BB, +CC,
§= SABBlAl _SACC,A, _SBCCIB1 = AB, - ) -4C- 5 -BC- =
1
= E[(Jﬁ _yz)(xl +x2)_(Y1 —y3)(xl +x3)—(y3 _J’2)(x2 +x3)]
KBagpaT KaBc numaaru connap 6yTyH (macana waptura kypa). lemak, 28 Xam BYTyH COH. §#0 , Y Xonaa 25#0,
. _abc
min— =2
LWyHAaan knanb, 2§82 1, byHAaH 3KaH/IUTU Kenunb ynkaau.

(c=90") cD L 4B, ACD CE, BCD

S!S

4. ABC TyFpu Bypuyaknm yubypyakaa bypuak buccekTpucacu bypuak

buccekTpucacu aca CF (4-pacm) 6ynca, CEF ucbaTHUHT 3HT KMYMK KMIMMaTUHM TOMUHT.
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¢ Eunw. AiiTannuk, BC=a, ACZb’ AB=c 6yncak, y
xonaa
A S ipc — C
D { SCEF EF
4-pacm EF wy Cc opKanu ndogananmms.

ZBEK =90° — ZDCE =90° — ZACE = ZECB gypcannurapan, BC =BE =a \iyura yxwauw
AF =AC=b_EF =BE+ AF — AB |y yonpa EF =a+b—c @’ +b’ = suanpurunn sa 2ab =<

xucobra onmb,
a+b=~c*+2ab <~2c

X0CUA KMnamms. byHaaH
EF <(2-1)

[emak,

S (BC C 1 f

minﬁ:ﬁ+l

CEF

[\

5. Ty£pu Bypuaknm yubypuakHUHT KaTeTaapu a, b, runoTeHysacv sca € ra TeHr. YHra TallKy UM3naraH aiinaHa
PagNYCUHUHT MUKW YM3WMAraH aiinaHa paguycmura HUCGATUHUHT SHT KMYMK KMIAMATUHM TOMUHT.

Eunw.
a+b+c)r (csina+ccosa+c)-r
S:r2+2Rr:( ) :( ) =
2 2
_c(sina+cosa+1)-r  2R(sina+cosa+1)-r
2 2
= R(sina +cosa + 1)'r
R
2 5=X
OXMPrv TEHIIMKHW Xap UKKana kucmuun 7 ra 6ynamums Ba 2 neb 6enrnnab

1+2x= x(sina +cosa + 1)
X0Cun Kunamms. byHaaH

=V2+1

x= ! > !
sina +cosa —1 \/5—1

WyHAAN KUamn6,
. R
mmz = \/5 +1

Xynoca

X03UprH KyH1a TeOMETpHs OMINM Ba TaJlabaHUHT TEXHUKA MabHOCHAATY Ta(akKKypHHUHT MaxCyau
XHUCcoOIaHa .

TeomeTpust THIH Ha (hakat WiMIa OaiKH, TEXHUKAIA, KYHIATMK XaéT/1a Taa0uK ST, AMamuéria
TEOMETPHUK MOJIeIUTIap KEeHT KyIaMa Mypakka0 kapaéHIapHu JIOWUXanall HIUIapUHA aMalira O PUIIIa
épnam Oepanu. By mozesiap, reOMETpUK YXIIANUIMKIAP acoCHAa KypPHITaH, OOBbEKTIapHH ONTHMA
KoMnmamTrpunuiap Ouinan OOFIUK OYJiraH MacasalapHU Xajl KWIMIITa UMKOH sparand. [eomerpus Ba
YHUHT METOJIAPHHY YPraHUII TanadaJapHUHT KacOMi MaxopaTiaapiHu TAKOMUJUTAIITHPHIIT UMKOHUHH
Oepanu.

TanaGanuHT (pa30BUIl Ba MAHTHKHHN TahaKKypHHU MAKIUTAHTHPAIA. YHUHT METOAJIApH MaTeMaTHKa
Ba TEXHHMKAara ouj MacajajapHy eduIia KyJIaHuIau.
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