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MHOroyrojisHHUKHY U UX CBOMCTBA

1. 3aganue 16 Ne 484621. Ha ctopone CD xBanpata ABCD nocTpoeH paBHOCTOPOHHHUM TPEYTOIb-
HuK CPD. Haiigute BbICOTY TpeyrojibHUKa ADP, npoBEeAEHHYIO0 U3 BEPIIUHBI [, €CIM U3BECTHO, YTO
CTOpPOHA KBajipaTa paBHa |.

Pemenmne.
ITycte TOukmM P M A nexxaT mo oaHy cropoHy oT npsimoit CD (puc. 1). TpeyronbHuk 1
ADP— paBnobenpennsiii (AD= DC= DP= 1), noaromy 4 ¢

1 1
/DAP = 2(180° — ZADP) = 7(180° —(90° — 60°)) = 75". | |

[Tycte DH — BbIcoTa Tpeyroasuuka ADP. 3 npsmoyronsHoro TpeyroasHuka A DH Haxo-
JUM, 9TO

\/€+\/§ 4 1 B
—

DH =ADsin/DAH = 1-sin75° = cos 15° =

ITycte Temepp Touku P M A JexkaT HO pa3Hble CTOPOHBI OT mpsmoit CD (puc. 2). Tpeyronsauk ADP — paBHOOEIpEHHBII
(AD= DC= DP= 1), nosromy 3

1 1
/DAP = 2(180° — ZPDA) = 7(180° —(90° +60°)) = I5°.

W3 mpssmoyronsHoro Tpeyronsauka A DH HaxoauM, 4To

) D L c
DH = ADsin /DAH = 1~sin15°:g. =

VE+VE  Vo-V2

OTBeT: 4 WU 4 .

IIpumeuanue.

: (o]
Ha Haru B30Is11, B OTBETE MOKHO OBUIO OCTABUTB BhIpakeHUst COs 15° u sin15°. Tem He
2

: o
MeHee, Ha TIPUMepe BBIMUCIEHUS 3HadeHus Sin15° ykaxem nBa croco6a Haxoxkmenus ostux A 1 5
BEJIMYHH:

sin 15° =sin(45° —30°) = sin45° cos 30° — cos45°sin30° =

WIH, UCTIONB3YS (hOPMYITy TIOJIOBHHHOTO YTIJIa:

1_ Q o
sinlSozy/%m:

3aMeTI/IM, KCTaTH, 4TO OAHO M3 BO3MOXKHBIX JOKA3aTCJIbCTB PABCHCTBA MOJNYYCHHBIX BbIPA’KCHUS CBOAWUTCS K BBIACJICHUIO I1OJI-
HOI'0 KBaJipaTa U3-110J] 3HaKa KOpHA:

_[4=2v3  [(1-+3)2 [1-V3] V3-1
”‘ﬂ’V_T_‘¢ Y B
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2. 3aganue 16 Ne 507353. PaccTostHust oT Touku M, pacronoKeHHON BHYTPH MPSMOTO yIvia, 10 CTO-
poH yria paBHbl 4 u 3. Uepe3 Touky M mnpoBeneHa npsiMasi, OTCeKaroumas OT yrjia TPeyroJibHHK, IUI0-

111a]1b KOTOporo paBHa 32. Haiinure nnuHy oTpe3Ka 3TOH NpsMOH, 3aKI0YEHHOIO BHYTPH yIia.
Pemenmne.

IIycte O — BepumHa gaHHOTO yriaa, P u () — HpoeKIuHu TOYKU M Ha CTOPOHBI

yraa, MP =4, MQ =3, A u B— TOYKH, B KOTOPBIX MpsMasi, MPOXOAIIas dyepe3 B

TOUKY M, mepecekaeT CTOpOHBI COOTBeTCTBEHHO OP m OQ JaHHOTO IPSMOTO ¢ M

yraa. O6o3znaunm OA =x, OB =y. Torna

1 1
S = —-0A-OB = —xy = 32.
AOB = 5 2)0’
N () r A
C npyToif CTOPOHBI,
1 1 1 1 3
SaoB = Saom + Spom = EOA-MP—I— EOB-MQ = 5x-4+ Ey-?) =2x+ Ey =32
U3 cucreMbl ypaBHEHUIT
1
—xy =32
2)0’ )
2x+ . 32
X+ -y =
2)’
16
HaxomuM, 9to X =4, y=16 mm x=12, Yy = ? CrenoBarenbHo,

AB=+/OA2+ 0B = \/x2+y> = /42 + 162 = 4V/17

NI

16\%> 4
AB = 122+(?6) — 2\/97.

4,/97
Ortser: 4\/I7 wm

3. 3apganue 16 Ne 507368. IIpsamas, npoBenénnas uepes cepeauny N ctoponbsl AB kBanpata ABCD,
nepecekaet npsimbie CD u AD B Toukax M u T cOOTBETCTBEHHO M 00pa3yeT ¢ npsiMoit AB yroi, TaH-
reHc KoToporo paseH 4. Haitagure momaae Tpeyroiabanka BMT, ecnu ctopoHa kBaapara ABCD paBHa
8.

Pemenne.
Bo3moxHEI Ba citydasi: Touka 7 JIEKHUT Ha IPOJOJDKEHUH CTOpoHbl AD 3a Touky A
WY Ha OpoaoikeHuu cTopoHbsl AD 3a Touky D. ITycTb o — yroa Mexay MmpsiMbl-

mu MTwu AB.
PaccMoTpuM nepBhIii ciydail. 3ametum, uto Spyr = SpnT + SBMN. OTpe-
3 o kAN=4, nostomy AT =ANtgo = 16. 3Haunr,

1 1
SpNT = 5 BN - AT = 32. Kpowme Toro, Spun = EBN'BC = 16. Cueno-

BatenbHo, SpmT = 32+ 16 = 48.
Bo BTOPOM cayuae Spyr = SBNT — SBMN - [Mo-nipesxaemMy

AT =16, Sgyt = 32, Spyn = 16. C1ie10BaTeIIbHO,
Spyr =32—16 = 16.

Ortsert: 16 ninu 48.
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4. 3apanue 16 Ne 507369. Ilnomaas Tpaneunn ABCD paBHa 90, a 0qHO U3 OCHOBaHUW Tparneuuu
BJIBOE OoJibIie Apyroro. /[naronanu nepecekaroTcst B Touke O; OTPE3KH, COSTUHSIONINE cepeauny P oc-
HoBaHusA AD c BepmHamu B u C, niepecekaroTcs ¢ JuaroHajasiMy Tpaneuuu B Toukax M u N cooTBeT-

ctBeHHO. Halinure miomanes yeteipéxyronbsauka OMPN.
Pemenue.
[lycts i — BBICOTA TpareIyy, a OCHOBAaHU paBHHI 4 1 2 4. Toraa

a—+2a 3

SaBcp =

Otkyna ah= 60. Ilycte AD = 2a, BC'= a. Yetsipéxyronsanku ABCPw BCDP —
mapajuieorpamMmel, modtomy M u N — cepenunasl BP u CP COOTBETCTBCHHO, 3HAYUT,
CMu BN — Meauansl TpeyroasHuka BPC. CregoBaTenbHO:

1 11 1
SOMPN = §SABPC = g . Eah = 8 . 60 = 10

Iycte Teneps BC = 2a, AD = a. Ilycts AM = 3¢ Tpeyroasauk AOD nonobeH Tpe- B
yronsHUKy COB ¢ ko3 ¢dunmenrom nogodus 2, a repeyroibHuk AMP — Tpeyroib-

AP 1
HuKy CMB ¢ k03¢ dpunnenTom BC = 4 Torna

MC = 4AM = 12t, AC = AM + MC = 3t + 12t = 15t,

M

1 AM 3t 3
AO=AC=5t, — = — = —. : -
3 "AO T 5t 5 g g v
DN 3 1
AHanoru4so, % = g Bericora Tpeyronsauka AOD, npoBenéHHas u3 BepmnHsl O, paBHa §h> 3HAYUT:
I 1 1
Saaop = —a-~h=~-60=10.
AAOD 261 3 6
g _g B AM AP o 31 10 =3
ADNP — AAMP—AO AD AAOD—5 ) - -
CrnenoBartenbHo,

SompN = Saaop — Saamp — Sapnp = 10 -3 -3 = 4.

Otset: 10 unu 4.
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5. 3apganme 16 Ne 507370. lan napamtenorpamm ABCD, AB=2, BC=3, £ A= 60°. OKpy>KHOCTb C
LEHTPOM B Touke O KacaeTcsi OMCCEKTPHUCH yriia D U IByX CTOPOH MapajuieorpaMMa, UCXOIAIINX U3

BEpILKHBI OJHOIO ero octporo yria. Haiinure miomanes yeteipéxyroasauka ABOD.
Pemenmne.
OkpyXHOCTeH ABe: KaK[as U3 HUX BIHMCAaHHAs B MPAaBUIBHBIA TPEyTOJIBHUK.
OTH TPEyroNbHUKN UMEIOT CTOPOHBI PaBHbBIE 3 U 2 COOTBETCTBEHHO. [ Tpe-
3-sin60° V3

YTOJIFHUKA CO CTOPOHOI1 3 paanyc paeH ' — —— 5 — - B 'S

3 2

Haﬁ):[eM IJI0IIaZlb HEBBIITYKJIOTO YETBIPEXYT'OJIbHUKA KaK CyMMY ILIOINA-
neit tpeyronsankoB AOB u AOD :

O
1 1 1 . V3 5V3
S = -AB- —AD-r=—--5-—=——
ABOD = S AB T AR T =5 T =y
A D
Hus TPEYroJIbHUKA co CTOPOHOM 2 paauyc paBeH
2-sin60° /3
== —.
3 3
I‘ITOGI)I HaWTH IJ1o1m@azab Y€ThIPpEXYTrOJIbHUKA ABOD, BbIUTEM U3 IJIOIIaaH I1a-
paienorpamma ruromiaau tpeyronsankos BOC u DOC :
! 1 13v3 B ¢
S =AB-AD-sin60° — —BC -r— =CD-r = ——.
ABOD sin 3 r > r 6 O
5V3  13V3
Ortger: 4 wm e A D

6. 3amanmne 16 Ne 507386. B mpsimoyromnsanke ABCD AB = 2, BC =+/3. Touka F Ha npsiMoii AB
BBIOpaHa Tak, uto £ AED= £ DEC. Haiinure AE.

Pemenwe.
Beeném o0003HaueHMsi Kak IOKa3aHO Ha pUCYHKe. [lo CBOWCTBY NapaUICbHBIX MPSMBIX E,

/AED = ZEDC. Cnenosarensuo, tpeyromsank DEC paproGenpennsiii, 1 EC = CD = 2. “\m.\
IMonyyaem, uro Ttpeyrombiuk EBC — mnpsmoyronpbiii ¢ rumorenys3oi EC =2 u kareTrom e 8
BC = \6 . Tlo Teopeme Mugaropa BE = 1. Touka E MOXeT Nexath Kak 110 OJHY, TaK U 110 JPYTYIO “
CTOpOHY OT TOuKH B. B \\ R
Eciu touka E nexut mexny A u B (touka E1 na pucynke), o AE = 1. ',/f
Eciu Touka B nexut mexny A u E (touka E7 na pucynke), o AE = 3. /)\/
Otgert: 1 wm 3. E = Y
.
\\M\
~
A = D
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7. 3apanue 16 Ne 507387. Jlana tpaneuns ABCD ¢ ocHoBanusMu ADu BC Briicana B OKpY>KHOCTb
3
=

¢ uentpoM O. HaiiiuTe BBICOTY Tpamneluu, eCiiu €€ cpeHsis JIMHKA paBHa 3 1 sin ZAOB =

Pemenue.
Mycts Z0 = ZAOB. V306pa3zum jie cutyaiuu: korja yron O, octpblii u korja O — TymHoi

R }/ p— 5
% ] “

B. = = e C % !
% NN AN .
f/ ."'I \F“H I"'. ™, J.-/J JllI tl. , | “
i f \'\ Ml L f LA III\
) rn' M ‘\_ 11 L] | | \ .\.‘ \ !
Fi \ ) . I'\ L1 f IJI -,1 x\. 1 i
a’f " 2O N\ || | MO N \
T A | ! il \ |
'1 "-. H ."I I ) % .,'l 1 % ll|II rI.II
\ i N\ N S
™, F . . j
4 ¥
\\‘H. _,-d-"/ : \N""\-\.H e L
o e A -

Mposeném Boicory BH u puaronans BD. Otpesox HD pasen cpenneii nunun. U3 npsmoyrosbsHOro tpeyronbauka BHD

Zo
Haiiném seicory: BH = HD -tg ZBDA = 3tg 7 IMocnenHee paBeHCTBO BEPHO, MOCKOIbKY BrucauHbii yron BDA B nBa
sin o

pasa MeHblie LeHTpanbHoro yria AOB. Bocnonbsyemest popMylIoi TaHresca nonosunHoro yrua: BH = 3—1 T cosa

3
4 3
EcnnéOC<90°,To COSlazg’HBH:f;.lj_% =1.
3
— 5 =09.

Ecmm 20 > 90°, 1o COs L0t = —g,HBH:3~ —
5

Ortser: 1 mim 9.
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8. 3aganme 16 Ne 507392. Yepes cepenuny ctoponsl AB kBaapara ABCD nipoBeneHa npsimas, repe-
cekatomast mpsimele CDu AD B Toukax M u T cOOTBETCTBEHHO M 0Opasyromias ¢ npsiMmoit AByron a, tg

a = 3. Haiigute miomaap Tpeyroiabuuka BMT, ecnu ctopoHa kBaapata ABCD paBHa 4.
Pemennue.

b/

M \

=]
0

M

T

e
ol

Paccmotpum iBa ciydast (cM. puc. 1 u puc. 2):

1 1 1 1
) Sapur =Sapre—Sasue =5 BE-AT - -BE-AD= - BE-(AE-tga~AD) = --2:(2:3-4)=2.
1 1 1 1
2) Samur =Sapre +Sapue = BE-AT+ 2 -BE-AD = -BE-(AE-tg0(+AD) = 5 -2-(2:3+4) = 10.

Ortser: 2 wm 10.
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9. 3amanme 16 Ne 507393. Jlana tpanenus ABCD, ocHoBanus kotopoit BC = 44, AD = 100; AB =
CD = 35. OkpyxHOCTb, Kacatomascs npambeix AD u AC, kacaercst ctoponsl CD B Touke K. Haiinure
JUTMHY oTpe3ka CK.

Pemennue.

Haiinem nuaronans AC. Onyctum u3 BepminH B u C Ha ctopony AD mnep-
neHaukyisipel BEu CF cooTBeTcTBeHHO. AE = FD, Tak Kak Tparneuus paBHoOe -
perHas. BCFE— npsMOyTOJbHHK.

100 44
- 2
AC = \/AF2 +CF2 = /722 4212 = 75.

AE =28, BE =/352-282=21,

B03MOXHBI IBE T€OMETPUYECKNE KOHPUTYPALIH.
[epBrIit BapHaHT: OKPY>KHOCTh BIHCAHA B TPEYTONBHUK ACD:

_ACHCD-AD _75+35-100 _

CK

2 2

B C
Bropoii BapuaHT: OKpY»KHOCTh KacaeTcs MpoonKeHus ctopon ACu
AD 3a toukamu Cu D cooTBeTCTBEHHO U oTpe3ka CD:
K
AD+CD—-AC 100+35-75

CK = = = 30.

2 2

A E F D

Otset: 5 unu 30.

IIpumeyanue.

Pemenne ommpaercss Ha H3BECTHYIO TEOPEMY: PACCTOSHUE OT BEPIIMHBI TPEYTOIBHUAKA 10 TOYKH KacaHHs UCXOAAIICH M3 dTOH
BEPIIUHBI CTOPOHBI CO BIUCAHHOW B TPEYTOIBHHUK OKPYKHOCTBIO, PABHO Pa3HOCTH MOIyIEpUMETpa TPEYTOIBHIUKA 1 CTOPOHEI, TIPO-
THUBOJIEXKALIEH 9TOM BepLIMHE.

10. 3apanue 16 Ne 507394. B tpeyronsuuke ABC Ha ctopone BC BbiOpaHa Touka D Tak, uro BD :
DC=1: 2. Menuana CE nepecekaer otpe3ok AD B Touke F. Kakyro yacTe mionaau TpeyrojbHHUKa

ABC cocTaBiser miomaaps Tpeyroyibuuka AEF?
Pemennue.

Bossmem touxy K na AB tax, uto DK || EC. Eciu BK = X, 10
KE =2x u EA = EB = 3x. 3nauur,

3\ ? 9 5
AEF (5> ADK 25 6 ABD
9 51 1
=256 35480 = - Sanc
1
OTBeT: 10°
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11. 3apanue 16 Ne 507395. B Tpeyronsuauke ABC npoBenensl Ouccektpucsl AD u CE. Hailigute
ey otpeska DE, ecnu AC= 6, AE=2, CD=3.
Pemenne.
O603maunm BD = y,BE = 7. Torma mo CBOWCTBY GHCCEKTPHCHI: y
34y z z+2 y
6 2" e aomm

y+3 =3z z=1,6,
=4
z+2=2y; y=1,8.

AB=3,6,BC =4,8; cosB=

C D B

AB*+BC?—AC*>  3,6>+4,8> — 6 o
2AB-BC - 2.3.6-4,8

[Tonygaem:

3uauntr, /B =90°. Torma ED? :y2 +22 = 1,62—|— 1,82 =5,8.

OtBeT: 5 s 8.
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12. 3apanue 16 Ne 507641. Ilnowmane tpaneuuu ABCD paBHa 560. JlnaroHanu nepecekaroTcs B
touke O. OTpe3ku, coequHsomue cepeauny P ocHoBanus AD ¢ BepmmHamu B u C, niepecekaroTcs ¢

JUaroHalisiMU Tpaneuuu B Toukax Mu N. Halinute miomans TpeyronbHuka MON, ecny 0qHO U3 OCHO-

BaHMI Tparelyu B MOJITOpa pa3a 0oJIbIe APYroro.
Pemenue.

Ilycts AD = EBC (puc. 1). Tlonoxum BC = 2a, AD = 3a, OC = x. Tpeyromns-

B O

NN A

BC 2 FANN yaa

HuKk COB nopoben tpeyronbHuky A O Dc ko3¢ dunneHTom AD = g, a TPEyTOJIbHUK Y \ o /)

BC 2a 4
CMB niono6eH TpeyronbHuky AMP ¢ ko3¢ dunneHTom AP )

! [
/ /\\I}' |I
' 4 ¢ |
[ h .
: = 3’ MIO3TOMY .f'll 1"/& / N |
2

[~ -~ ~"~I f:f \\\ IIl
3 5 4 10 = / =
= —X. = = — = —X. = — = —X. A F D
OA 3x, AC = 0OA+0C 2x+x 2x, MmcC 7AC = X3
10 3
OM =MC—-0C=—x—x= =x,
7 7
OM 3 3 2 ON 2
SHAUMT, "o 4" ?x: Ex = 7 AHanoruyso oD 7
[Tycte A — BBICOTaA Tpanenmu. Toraa miomangs Tpamnenun
2a+3 5
a; h= ~ah =560, ah =224,
1 3 1 3 9 9 9-112
Spaop = ~AD-—h=--3a-“h= —ah=—-224="—"=
A S R R ST R T 5
2
a Tak Kak TpeyroipHuk MON nono6en tpeyroiabauky AOD ¢ koadduirenTom ?, TO B (
N 7|
» Y \‘\C\\ S
E (2 4 912 576 N>/
sMON = | 5 £AOD = 5 5 T 35 NN\ N ."
) \\ s |
eS|
l'-.l f/ ™, _I;' . |I
Paccmorpum ciydaii, xorma BC = EAD (puc. 2). AHAJIOTHYHO MPEBIAYIIEMY IIOJTY- v AW
oM 3 448
YUM, 4TO a - gI/I Spa0p = —(/—

|
\"\.I

A P
5 CrengoBartenbHO,

3\ ? 9 448 63
Samon = (8) Sppop = —— = —.
576 63

OTBET: 57 WIH &

35 5°
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13. 3apanme 16 Ne 507671. Ilpsmas, npoBenéHHas uepe3 cepennHy N CTOpoHBl AB KBajpara
ABCD, nepecekaer npsimbie CD u AD B Toukax M u T COOTBETCTBEHHO M 00pasyeT ¢ mpsimoii AB
yroJj, TaureHc kotoporo pasen 0,5. Halinute mimomane TpeyroibHuka BMT, eciu cTopoHa KBajpara
ABCD paBHa 8.

Pemenwue.
B03MOKHBI [IBa CIydas: Touka 1 JIeKuT Ha IpopoikeHun ctoporsl AD 3a Touky A ninm

n Y A
Ha npojomkennn croponsl AD 3a Touky D. Ilycts O — yron mexay npsimbivu MT u
AB.
PaccMoTpuM mepBbIid cinydait. 3ametum, uto Spyr = ST +SBMN. OTpesok
1
AN =4, noaro;ay AT = ANtga = 2. 3uauur, SBNT = 5 BN -AT = 4. Kpome A%
Toro, SBMN = EBN'BC = 16. Cnenoarensro, Sgyr = 4+ 16 = 20. T

Bo Bropom ciydae Spyr = SpnT — Smn.  o-npexnemy AT =2, Spyt =4, Spun = 16.  Crnenosarensho,
Spgyur =16 —4 =12.

n C
Ortsert: 12 nin 20. M
7 %\
A N B

14. 3apanue 16 Ne 507697. Jlan tpeyronsuuk ABC co ctopoHamu AB=17, AC=25u BC=28. Ha
ctopone BCB3sita Touka M, npuaém AM = 241. Haligute tutomaas Tpeyroisauka AMB.

Pemenne.
[lycts p — monymnepumetp Tpeyroiapauka ABC, AH — BricoTa TpeyronbHuKa. Toraa

_ 17425428 70 _ N
p= 2 T2 T W\

ITo ¢popmyne ['epona Voo
C H M B

Saasc=+/p(p—AB) (p—AC) (p—BC) =+/35(35—17) (35 —25) (35—28) =V/35-18-10-7 = 210.

2Spape 2210
AH = — —15.
Toraa BC 28 >

W3 npsMoyronbHbIX TpeyroabHUKoB AHM u AHB HaxoauM, 4To

MH = \/AM? —AH? = \/241 — 152 = 4,
BH = \/AB? —AH? = /172 — 152 =8.

Ecnu Touka M nexut mexay Toukamu Bu H (puc. 1), To

BM =BH —MH =8 —4=4.

CrenoBartenbHo, SAAMB - EBM -AH = 5 -15-4 =30. Ecnu xe Touka M nexuT

Mexy Toukamu Cu H (puc. 2), To / -"\\.
BM — BH +MH — 8+4 = 12.
/"/ ll "\\"
1 1 Pt F A I
CrenoBatensuo, SAAMB = EBM -AH = 3 15-12=90. C M H B

Otset: 30 nnu 90.
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15. 3aganme 16 Ne 507701. J{an tpeyronsauk ABC co ctoponamu AB= 34, AC=65u BC=93. Ha
ctopoHe BC'B3sita Touka M, npuuém AM = 20. Haitaure miomanb Tpeyroibauka AMB.

Pemenne.
Iycts P — nonynepumerp tpeyronsunka ABC, AH — Bricota Tpeyronbauka. Toraa i
A
~ 34+65+93 192 96 //"J W,
N 2 2 T '-.h \
Io popmymne Tepona /,»'/ _ ..\"\\
¢ H M B
Snasc =+/p(p—AB) (p—AC) (p —BC) =
= \/96(96—34) (96 —65) (96 —93) = V96-62-31-3=31-4-6=231-24.
2SaaBc 2-31-24
AH = = =16.
Torma BC 93
W3 npssmoyronbHeIX Tpeyroibaukos AHM n AH B naxoxum, uto
MH = \/AM? — AH? = /202 — 162 = 12,
BH = \/AB? — AH? = /342 — 162 = 30.
Ecmn touka M nexur mexny Toukamu B u H (puc. 1), To 4
BM = BH — MH =30 — 12 = 18, N
1 1 .z"’/ ."r: x
CrnenoBatensno, SAAMB = EBM -AH = 5 18-16 = 144. Ecim xe Touka M yd \"~..\
nexut mexay Toukamu C u H (puc. 2), T0 s L | A

BM = BH +MH =30+ 12 =42.

1 1
CitenoBatenbHo, SAAMB = EBM'AH = 5 4216 = 336.

Otset: 144 nnu 336.
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16. 3apanue 16 Ne 507707. Ilnowmane tpaneuuu ABCD paHa 240. JlmaroHanu nepecekaroTcs B
touke O. OTpe3ku, coequHsomue cepeauny P ocHoBanust AD ¢ BepmmHamMu B u C, niepecekaroTcs ¢
JUaroHalisiMU Tpaneuuu B Toukax Mu N. Halinure miomans TpeyronbHuka MON, ecnu 0HO U3 OCHO-

BaHUH Tpareuuu BTpoe 00bllie APYToro.

Pemenue.
Hycts AD = 3BC (puc. 1). Honoxum BC = a, AD = 3a, OC = x. Tpeyronbsuuk ' -
BC _1 —\
COBnono6eH tpeyronbHuKy AOD ¢ koadduirienTom AD = 3 @ TPEYTONLHHK CMB niopo- / I"*.\\\ 0 / || \,
L g A
BC B a B 2 II.II 1! || " l'\__\
OeH TpeyroiabHuKy AMP ¢ koaddurreHToM E = % = §7 MO3TOMY * / ‘ || \\ \
."II / g ‘II'\. II \\"\ ‘\'\
3 .."'f,// 'l.\. [ \\\
OA =3x; AC=0A+0C=3x+x=4x; MC = gAC = gx; 4 \ Ny
A P D
3

8
OM =MC — OC = gx—x: gx,

OM 3 3 1 ON 1
— = —X . J3X = —. _— = =,
3HAYUT, OA 3 3 AHaNOru4HO OD 3

HyCTL h— BrICOTA Tpaneuuu. Torua Ijiomazab Tpaneuun

At 34, oan =240, ah— 120,

1 3 1 3 9 9
S =—-AD--h==-3a--h=-ah=--120= 135
AOD = R At T T T R TR !
1 b i
a TaK kak TpeyronbHuK MON nomo0eH TpeyronbHuky AOD ¢ K03 UIEeHTOM Z 5 TO
> N\ Yy
2 AN 7/
1 1 27 RN A7
Samon = 3 Spa0p = o 135 = 5 VAN S/
INRNRN?) *///
VN W /
PaccmorpuM ciyuaii, korna BC = 3AD (puc. 2). AHaIOrM4HO NpeblayleMy MOy- \ M /\< N _,fj
oM 3 \F/ \.l" f.;
4UM, 4YTO a = ? u Spa0p = 15. CrnenoBarepHO, !
3\° 9 135
S == S =—.15=——.
AMON (7 ) AAOD 49 49

27 135

OtBer: ?I/IJII/I E
17. 3apanmne 16 Ne 484623. Ha cropone CD kBagpata ABCD nocTpoeH paBHOCTOPOHHUIN TPEYTOIb-

HUK CPD. Haiinure BbICOTY TpeyrojibHuka ABP, npoBeAEHHYIO U3 BEPUIMHBI A, €CJIM U3BECTHO, YTO

CTOpOHA KBajipara paBHa 1.

Pemenue.
[Tycts TOUKH Pu A nexar 1o ogHy cropony ot npsmoidr CD (puc. 1). Tpeyromsank BCP— paBHoOeapennstii (BC= CD = CP

= 1), mosTomy

I I
/CBP = (180° — ZBCP) = - (180° — (90° —60°)) = 75°,

3HAYMT,

ZABP =90° —175° = 15° .
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A B

[Tycte AH — BBIcOTa TpeyronsHuKa ABP. U3 mpsMOyroiasHOTO Tpeyronbanka A BH Haxoaum, 9To

AH = ABsin /ABH = ABsin Z/ABP = 1-sin15° =sin15° =

[TycTs Temeps Toukn Pu A nexar 1o pasHsle cTopoHs! oT npsimoit CD (puc.2). Tpeyronsauk BCP— paBHOOenpeHHbIH (BC =

CD= CP= 1), noaromy

V6—V2
o

1 1
/CBP = (180° — ZBCP) = 7(180° —(90° +60°)) = 15°.

3HAYUT,

ZABP =90° —15° =75°

P
1 B\ 1
D 1 C
o 1
TF
A B

U3 mpsmoyronpHOTO TpeyronbHuka A BH HaXx0auM, 9To

AH = ABsin Z/ABH = ABsin ZABP = 1-sin75° = sin75° =

V6—v2  V6+2
OrtBert: WA 4 .

4
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18. 3aganme 16 Ne 500009. [1an tpeyronsHuk ABC, mnomaas kotoporo pasHa 55. Touka E Ha nps-
Mot AC BeIOpaHa Tak, 4To TpeyrodbHuk ABE — paBHOOeIpeHHbIN ¢ ocHoBaHueM AFE u BbicoToil BD.

4
Haiinure momans Tpeyronsanka ABE, ecnv u3BectHo, uto £ ABE= £CBD=a u g0 = 3

Pemenue.
Beenem cnenyromue o6o3nauenns: AB=BE =c, BC=a, BD = h.

1 cimydaii (Touka E nexut mexnay Toukamu A u C, cM. puc. 1).

o
TpeyronsHuk ABE paBHOOCIPECHHBIA, IO3TOMY /ABD = /DBE = 5, a 3HA4MUT,
(04
/CBE = =
2
Vet ABEu CBD tpeyronsHukoB ABEu CBD paBHBI, 3HauuT,
SADBE hc h
= —=—-=cos0
Sacee ac a ’
OTKyJa SM)BE = SACBE cos X,
o 1 3
IMockonmpky €OS & = = Z, moJNy4aeM
Y V1+tg2a 50
3
SADBE = gSACBE,
OTKyZIa
6
SAABE = gSACBE,
3HAYHT,
6 6
SaaBe = ——Saapc = — 55 =130,

11 11

2 cimy4ait (Touka A IeXuT Mexay Toukamu Ewu C, cM. puc. 2).

AHanorn4so ciydaro 1 Haxoaum

6
SABE = 5 SaaBC = 5'55266.

Ortgert: 30 mm 66.

Puc. 2
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19. 3apanue 16 Ne 500003. [lan tpeyronsauk ABC. Touka E Ha npsmoit AC BeiOpaHa Tak, 4To Tpe-
yronbHUK ABE, miiomaas Kotoporo paBHa 14, — paBHoOenpeHHbIN ¢ ocHoBaHueM AFE u BbicoToil BD.

24
Haitaure nomans tpeyronsauka ABC, ecnu u3BecTHO, UT0 £ ABE= LCBD= o u g0 = =

Pemenne.
Beenem cnenyromue o6o3nauenns: AB =BE =c¢, BC=a, BD = h.

1 cimyqaii (Touka E nexut mexny ToukamMu A u C, cM. puc. 1).

(04
1. Tpeyronsuuk ABE — paBHOOCIPEHHBIN, TOITOMY /ABD = /DBE = 5, a 3HA4MUT,
o
/CBE = —
2
2. Yrast ABEu CBD tpeyronsankoB ABEu CBD paBubl. ClieoBaTeNnbHO,
SADBE hc h
= —=—-=cosl
SACBE ac a ’
OTKyZa
S _ SADBE
ACBE coso’
3. ITockonbky
1 7
COSOl = —F——— = az,
V1+tg2o 25
MOJTyYaeM:
25 25

4. OxoHYATEIbHO HAXOIUM:

Saagc = Saage +Sacge = 14+ 25 =39,

2 cimy4ait (Touka A nexuT Mexay Toukamu Ewu C(cM. puc. 2).

AHanorn4so ciydaro 1 Haxoqum

25 25
SaaBc = = SappE = = 1=125.

OtBeT: 25 nmm 39.

Puc. 2
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20. 3apganue 16 Ne 484608. B npssmoyronsauke ABCD co cropoHamu AB =4 u BC= 10 nHa cTopo-
He AD pacrnionoxensl Touku M u N takum oOpa3om, yto DM = 4, nipu 3ToM P — Touka nepeceueHus
npsiMbix BN u CM. [lnomans tpeyronsauka MNP pasHa 1. Haiinure qinHy oTpeska, COeIMHSIONIETO
Touku Mu N.

Pemenwue.
B 3aBucumocTH OT mopsiaka pacnonoxkenus Touek Mu Nua AD ecth 2 ciydas:

MN? 6—x
IlepBbiii ciyyail. Sunp = 2(Ctg0€—f—ctgﬁ) = 1, rae Ctga = , Ctgﬁ =1.
Torna 22 +x—10=0<x=2.

B 10 -

4
x 4

A NVM D
P

Suvp= N ctea =
Bropoii ciny4aii. MNP_Z(CthC—l—Ctgﬁ)_ , e ClgX = 4 ,ctgf=1.

Torma 2x° —x—10=0<x=2,5.
10 -

E

Ortsert: 2 wiu 2,5.

21. 3amanme 16 Ne 484612. B mnapamienorpamme ABCD OuccekTpHUChl yIIIOB HpH cTOpoHe AD
nenst cropony BC toukamu M u N tak, uto BM : MN =1 : 2. Halinute BCecnu AB=12.

Pemenwe.
X 1

Iycts E — Touka nepeceuenus 6uccexrpuc, BM = x, MN =y, NC = z. Tax kak ; =5 <1, 10 touxa M nexur

MEXIy ToukaMd B 1 N BO3MOXKHBI JIBa CITy4ast.
1. Touka E — BHyTpH mapasnenorpamma. Tpeyronsuuku ABN u DMC pasuobenpennsie, X +y = 12 =y -2z, cnenosa-

TEIbHO, X = Z, OTKyJa, yYUTbIBAs, UTO Y — 2x, rnojy4yaemM < = X = 4,y=8,BC=2x+y=16.

b 2 N a4 F
E
k] M -
4 D | n
2. Touka F — BHe mapamienorpamma. Torma X =2 =12, orkyma yuwmreBas, uro Y = 2X, mnomydaem

y=24, BC =2x+y=48.
Otser: 16 nmmn 48.
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22. 3ananue 16 Ne 484613. OcHoBaHMe paBHOOEAPEHHOTO TpeyrojbHUKa paBHO 40, KOCHHYC yTia

15
NPH BEPIIMHE PABEH - - JIBe BepIIMHBI NIPSIMOYTOJIbHUKA JIEKAT HA OCHOBAHUU TPEYTOJIbHUKA, a JIBE

Jpyrie — Ha OOKOBBIX cTOpoHax. Haimute ruromans MpsSMOYrojbHUKA, €CIIM U3BECTHO, YTO OJHA U3
€ro CTOPOH BIBOE OOJIbIIIE APYTOM.

Pemenmne.
IIycte Bepmunsl K u L npsmoyronsHuka KLMN nexar Ha ocHoBaHMH BC paBHOOEAPEHHOrO TpeyroyibHHKa (Touka K —

Mexay Bu L), a Bepuael My N — Ha O0KOBBIX CTOpoHaX Mu N COOTBETCTBEHHO.

O6o3uaunm ZBAC = o, ZABC = ZACB = ﬁ .

15

I+ —

15 8 (04 o l+cosa 17

cosa=-—,sina=—,tgfl =t (90"——):ct - =— = =4.
Toraa 17 7 eh=te 2) %27 Tsina B
17
[pennonoxum, uro cropona KL mpsmoyrombauka Basoe Gombire ero croponsl KN TTonoxum KN = x, KL = 2x. W3
X X

npsiMoyroneHoro  tpeyromsnka BKN — maxomum, uro BK = KN ctgf = h Torna LC = BK = 4’ @ TaK KaK

5
KL= MN = 2x, 10 BC =BK +KL+LC = §+2x+%: Sx =40,

Otkyma x = 16. Torma KL = 2x = 32.
Crenosarensto, Sxzyuny = KL- KN =16-32 = 512.

A
ot | e
M N
x
de
AL xR
) )

Iycts Teneps cropona KN npsamoyromsauka Basoe Gombire ero croponst KL. Iomoxum KL =y, KN = 2y. 13 npsamo-

y
YrOoJIbHOI'O TPEYrOJbHMKA HAaX0A1UM, YTO BK = KN Ctgﬁ — 5 Torma LC =BK = %7 atak kak KN = MN = Yy, TO

BC=BK +KL+LC = %+y+%:2y:40,

orkyna Y = 20. Torna KN = 2y = 40. Cnenosarensno, Sxkryny = KL - KN = 2040 = 800.

A

[]
2

N

OtseT: 512 nnu 800.

23. 3amanue 16 Ne 486002. Ilnmomane Ttpanenuu ABCD paHa 810. Jluaronanu mepecekaroTcsi B
touke O. OTpe3kH, coequHsomne cepeaquny P ocHoBanust AD ¢ BepmmHaMu B u C, epecekaroTcs ¢
JTUaroHalisiMM Tparneuuu B Toukax M u N. Haiiaute momans tpeyroyibauka MON, eciu 0qHO U3 OCHO-

BaHM Tparenuu BIBOE OOJIbIIe JPYTroro.
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Pemenue.
Ilycte AD = 2BC (puc. 1). Uersipexyrompaukun ABCP u
BCDP — napannenorpamwmel, mostomy Mu N — cepeautb

BPu CP, spaunt, CM w BN — MemuaHsl TpeyronbHHKa
BPC. Oycts B —  Beicora Tpamemun.  Ilomoxum

BC =a, AD=2a, OM = x. Torma

2
a—+ ah:§
2 2

ah = 810,ah = 540,

a OC = 2x, 1. x. O — TOUKa IePECeUCHNs MEIUAH TPEYTOIb-
unka BPC, nosromy

OM x 1
AM =MC=3x, OA=AM+0OM =3 =4x, —=—=-
* - XIS A T4 g
ON 1
AHanoru4Ho, oD = 4 3HAYHT, TPEYTONBHUK MON mnonob6en tpeyronsHuky AOD ¢ xosdduimeHToM 4 3ameTruM, 4To

MocKoNbKy TpeyronsHukn AOD u BOC nono0OHBI ¢ K03 QHUIIMEHTOM 2, BRICOTa TpeyroiabHnka AOD BBoe 0OJbIIE BHICOTHI Tpe-
yronsHuka BOC 1 coCcTaBIsIET ABE TPETU BBICOTHI Tpanenuu. Mmeem:

2

1 1 1. 2 1 1 45
s () Siun= =20 Ch= —ah— — 540 ="
LMON (4) LAOD = T 5 2 3= 5= oy 2

PaccmoTpuM ciydaii, korma BC = 2AD (puc. 2) Iycts /1
BBICOTA Tparneuuu. ITonoxum

AD = a,BC = 2a,AM = 3t. Torna ah = 540.

Tpeyronpauk AOD nono6en tpeyronbauky COB ¢ xko3¢-

1
burrerTOM 5> @ TPEYTONBHUK AMP — tpeyronsuuky CMB ¢
AP 1
KO3 PUIHEHTOM BC 4 Torna
Puc. 2
AM_ 1 PM_ 1 MC=12t, AC=AM+MC =15t, AO=5t, MO =12t
MC - 47 B - 57 - ) - - ) - b - )
oM _u 2 oN_2
3HAYHNT, OA 5 5 Amnamoruyso, oD 5 CletoBaTelbHO,
2
2 4 1 1 2 2 72
S =|=1] -S =—-—a--h=—ah=—-540= —.
LMON (5) £A0D =55 4 3 T 75 T 75 5

45 72

OrtBer: Emm ?
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24. 3apanue 16 Ne 500114. Ha npsamoit, conepxanieit mequany A D npsiMOYroJIbHOTO TPEYTOJIbHUKA
ABC ¢ npsimbiM yraom C, B3siTa Touka E, yaalleHHast OT BepuIMHbl A Ha paccTosiHue, paBHoe 4. Haliau-
Te TIomane Tpeyronbuka BCE, ecnu BC= 6, AC=4.

Pemenmne.

ITo teopeme IMudaropa AD = 5.

ITycte TOuka E nexut Ha nyde AD. Menunana AD nmmnHee AE, n Touka E
JeXUT BHYTpH Tpeyronsanka ABC. Torna ED = 1.

Onycrum u3 touku E nepnenmuxynsap EF na npsmyro BC u paccMoTpum mo-
no6ubie mpsiMoyrossHbie Tpeyroabiukn DEF u DAC. W3 momobust TpeyronsHu-

!
KOB HaxXoJuM: 3 r
AC-ED 4 é i i
EF=""7"_-" -
AD 5 i o

—=2.4.

::%*-:c
Sy,

|

1
CrieoBaTenpHoO, SpcE = 5 -6-
AC-ED 36
Iycts Teneps Touka A nexur mexay E u D. B otom ciyuae ED =9 u EF = TAD = 3 Torna Spce = 21,6.

Otser: 2,4; 21,6.
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25. 3apanue 16 Ne 501047. PaccrosiHus OT TOYKM M, pacloioK€HHOW BHYTPH MPSMOro yria, J0
CTOpPOH yria paBHbl 3 U 6. Uepe3 Touky M mpoBeneHa NpsiMasi, OTCEKAroIIasi OT yIla TPEYrOJbHUK,
II0IIAb KOTOporo paBHa 48. Haiinure [uiMHy OTpe3Ka 3TOM NpsIMOid, 3aKIIOYEHHOTO BHYTPH yIJia.

Pemennue.

Iycte O — BepuIvHA TaHHOTO YTV, P u Q — mpoekin Touku M Ha CTOPOHBI yria, MP = 3, M Q = 6, A uB—
TOUKH, B KOTOPBIX TpAMas, mpoxojsamias depe3 Touky M, mepecekaer croponst coorserctsenrno OP n OQ naunoro IIPSIMOTO

yria. O6osuaunm OA = X, OB =y. Torna Samop = sOA-OB = ~xy = 48.

2 2
B

C apyroii CTOpOHBI,

1 1 1 1 3
Saa0B = Sraom +SaBom = EOA-MP—FEOB'MQ: 5x-3+§y-6: §x+3y:48.

U3 cucreMsl ypaBHEHUIT
1
—xy =48
) y )

3
§x+3y =48.

Haxomum, ato X — 8, y= 12 wm x = 24, y = 4, CleioBaTeibHO,

AB=\/OA2+O0B2 = \/x2 +12 = /82 + 122 =413

U

AB = /242 442 = 4+/37.
Otser: 4V 13 nim 4V 37.
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26. 3aganue 16 Ne 501218. M3 BepmmH octpbix ymioB B u C tpeyroinbHuka ABC npoBeIeHbI ABE
ero BeicoTbl — BM u CN, nipuuem nipssmble BM u CN nepecekatorcs B Touke H. Halinure yron BHC,

€CJIM U3BECTHO, uTo MN = §BC :

Pemenne.
Ciydgaii 1. Yron A — ocTpsIif (CM. pUCYHOK 1).

AM _ AB N AM AN
AN ~ AC ~ AB  AC’ ™R
AM _MN 1 1

AAMN ~ AABC = B _BC 3 Jlasnee HAXOMUM:

HNmeem: AABM ~ AACN =

a) U3 IPSIMOYTOJILHOTO TpeyroJibHuKa ABM: ZBAM = arccos g;

1
0) n3 uetsipexyronsuuka AMHN: ZMHN = /BHC = 1 — arccos 3
Fucl

Cry4aii 2. Yron A — Tymno# (CM. pUCYHOK 2).
AHanorn4so ciyvaro 1 umeem:

a) AHNB ~ AHMC;

6) AHNM ~ AHBC;
1

) ZBHC = arccos 3 i

1 1
OtBer: ArCCoOS g i T — arccos §

FPrie 2

27. 3apanue 16 Ne 507204. Menuansl AA|] u BB u CC| TtpeyronbHuka ABC nepecekarTcs B
touke M. Touku Ay, By u (5 — cepenunbl otpe3koB MA, MB u MC cOOTBETCTBEHHO.

a) Jlokaxure, 4To mowaas mectuyroibauka Ay By C1 Ay B (5 BIBOE MEHbIIE TIOHIAAN TPEYTOib-
Huka ABC.

6) Haiinure cymmy KBaapaToB BCEX CTOPOH ATOTO IIECTHUYTOJbHUKA, €CIIHM W3BECTHO, YTO AB = 4,
BC=7Tun AC=28.
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Pemenwue.
a) ITnomane Tpeyronsuuka A;MB, B Ba paza MEHbIIE ILIOIAAU TpeyronsHuka A ;MB, nockonsky MB = 2MB,, a BbIcoTa,

HpOBG,Z[éHHaﬂ 13 BCPUINHbI A[ Y 3TUX TPEYTrOJIbHUKOB 06HIa$[Z
SAlMB = 2SA1MBI

AHaJIOTHYHO T0JTy4aeM elie 5 paBeHCTB:

SaMC =284, MCy, SByMC = 28B,MC,, SBiMA = 2SB,MA,» Scima = 2S¢, MA,, SciMB = 2S¢, MB, -

CKHaHBIBa}I 3THU paBeHCTBa IIOYJICHHO, HOJIy‘{aeM
SABC = 284,6,B,4,C1Bs -

B

6) O6o3naunm mmHBl cropoH BC, AC, AB tpeyronsauka ABC
uepes a, b, c.

1
JlokakeM, uTo KBaJpaT Meauansl AA ; paBeH 1 (2b2 +2¢% — az).
A

Jns noxasarenbcTBa Ha MPOJOKEHUH oTpe3ka AA ;3a Touky A; or-

C

J0kUM OTpe3oK A P = AA ;. Ilomyuyum napamnenorpamm ACPB co croponamu AC = PB =b u AB = CP = ¢ u quaroHaiasMu
BC& an AP=2AA,; CymMma KBafpaToB JHaroHajei napamieaorpaMMa paBHa CyMMe KBaJpaToB €ro CTOPOH:

1
20% +2c% = a® +4AAT & AAT = Z(2b2+2c2—a2).

1
AHaNOru4Ho JI0Ka3bIBAETCS, qTo BB% = Z (2612 + 26‘2 - b2)’ a B P
2 1 2 2 2 A
CCi = 1 (261 +2b"—c ) Otpesok C| A, — cpenHsis JUHUS TpeyroiabHuka ABM,
3HAYMT, A C
1 2 1
CiA = —-BM = —--BB; = —BB;
23 3

Paccyxnmas aHaIOTMYHO, MBI MOJYYHMM, YTO CTOPOHBI LIECTHYTOJbHMKA BTPOE MEHbIIE MeAWaH TpeyroabHuka ABC:

B)Cy =B, = §AA1 yAoB1 = A1By = gCC 1- CrenoBarenpHO, CyMMa KBaJpaTOB CTOPOH LIECTHYTOJIbHUKA PaBHA
2 2 2 2 2 2 2 21 2 2 2 2 2 2 2 2 2

1 1
—8-3-(a2—|—b2+02) = 8'(d2—|—b2—|—6‘2).

HO}ICTaBJ'IHH B OTY (bOpMyJ'Iy JJIMHBI CTOPOH TPECYTOJIbHUKA ABC; ojiy4a€M OTBET: CyMMa KBaJpaTOB CTOPOH HMICCTUYTOJIbHUKA

43

paBHa —5 -

2
43

OTBeT: —~ -

2
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