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Yron Mexay ImIoCKOCTIMHA

1. 3aganue 14 Ne 484562. B xyb6e ABCDA;B|CiD| HaliiuTe KOCHHYC yTlIa MEXIY IUIOCKOCTSIMU
BA1C1 u BAlDl.

Pemenue.

[ycts Touka O — nentp Ky6a, a M — cepemuna A1B. A1D11LA1B, a MO — cpennsis munust tpeyromsanka BA1D1,,
nosromy MO_LA|B. Tpeyronsuuk BA1C; — pasuocroponnnii, C1M_LA1B, cnenosarensHO, HCKOMBI yron paBeH Yy
OMC;.
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Tpumem amunbl pebep kKy6a 3a . Haiinem croponsl Tpeyronsanka OMCy. W3 tpeyronsuuka BA1 D1, naxomum OM = 5’

u3 paBHOCTOpOHHEro Tpeyronbuuka BA1C1 naxomum

V3 V3 \f

MCi = -"ZACi=~—=-aV2=ay/=.

C1 > 1C1 5 a\f a >
3

nockonsky O — cepemmna muaronamn ACt, to oC, = 617- Teneps npumennM K Tpeyroibauky OMC1 Teopemy KOCHHY-

COB:
1 2 3 2 3 2
OM?+MC}—0C} 3% 3% 3¢

B a? _\/5
2-OM-MC, 1 3 3 V3
Z-Ea-a 5 a?

cos ZOMC, =

2

2
OTBerT: g .
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2. 3apanue 14 Ne 508254. B npaBunbHoi yeTbipexyronbHoi nupamunae PABCD, Bce pedpa KOTOpoit
paBHBbI 6, Touka K — cepeanna 6okoBoro pedpa AP.

a) [locTpoiiTe ceuenne nupaMuibl INIOCKOCTHIO, MPOXOAIel yepe3 TouKy K 1 napauieabHOM mioc-
xoctu BCP.

0) Haiinure yroa Mexay MmI0CKOCThIO CEYEHUS U TIIOCKOCThIO OCHOBAHUS TTHPAMU/IBI.

Pemenne.
a) B mmockoctin ABP uepe3 Touky K TpoBeneM IpsMYyFo, TapajuieIbHyI0 IpaMoit BP 1o e-
peceuenus ee ¢ npssmoit AB B Touke G, a B mnockoctd ABC depe3 Touky G npoBeAeM Ipsi-
My0, TapajuienpHyto npsamoit BC o nepeceuenus ee ¢ npsmoit DC B Touke F. [1o npuzHaky
HapajieIbHOCTH JBYX IIOCKOCTeH miiockocTh KFG mapamnensHa mnockoctu BCP. Ilpavas
FG napamnensHa nipsiMoid AD, cienoBaTeNbHO, OHAa TapajuienbHa Mmiockoctd APD, a, 3Ha-
49uT, WI0CKOCTh KFG mepecekaeT miockocTb APD 1o mpsMoii, mapamiensHoi FG. O603Ha-
ynM 4depe3 E ToUKy mepecedeHuns 3Toi mpsmMoii ¢ pedbpom DP.

Taxum obpas3om, nckomoe ceuenne — tpanenusi EFGK.

0) ITnockocts EFG rapa’suiesibHa mwiockoctu BCP, 3HAYMUT,
Z((EFG); (ABC)) = Z((BCP); (ABC)). TIposenem Bbicory PN Tpeyronbhnka BCP
1 coeHNM TOuKy N ¢ ocHoBaHHEeM O BBICOTHI mupaMusl. 1o Teopeme o Tpex mepneHan-
Kynsipax oTpe3ok ON Taxoke nepneHukyisaper BC, a, 3Hauut, yron PNO — nuHeWHsIN yroa apyrpansHoro yraia PBCO.

AB PB\/§:3\[3

ITockonbky ON = 7 = 3, PN = T H3 TIPSMOYTOJIBHOTO TPEYrOJbHUKA

ON 1
PNO Haxomum COS ZPNO = PN - %7 OTKyZla OKOHYATEJIIbHO  ITOJIy4aeM

Z((EFG); (ABC)) = arccos %
1

Orger: Arccos 7
3. 3aganue 14 Ne 509121. B nupamune DABC npsimble, coaepxamiue pedbpa DA u BC, neprnenau-
KYJISIPHBIL.
a) [Toctpoiite ceueHmne MIOCKOCTHIO, MPOXOASIIEH Yepe3 Touky E — cepeauny pebpa DB, u napai-
nensHO DA n BC. JlokaxkuTe, 4TO MOJTYUYHUBILEECS CEYEHUE SBISIETCS IPSIMOYTOIbHUKOM.

0) Haiinure yroa Mexay AuaroHajasiMi 3TOTO psiMOYToJibHUKA, e DA =30, BC'= 16.
Pemenue.

a) Hocrpoenne EK||DA, EM||CB, KF||BC, EKFM — uckomoe cedeHue, HapamieIorpamm
DALCB = EKLCB = EMLEK EK||DA; EM||CB

3unaunt EKMF — npsiMOyTONBHHK.

6) EK||DA w E — cepequna DB, torna EK — cpennsis musms tpeyronsuuka DBA, sunaunr,
1 1
EK = 5DA =15, ananornuno ME = ECB = 8. MK*> = ME* + EK?, 1ax xax EKMF npsi-

MOYTOJILHHUK. MK?* =15% + 8% = 289, MK = 17. Ilycrs MK mnepecexaer EF B touke O.

1 1
MOzOKzEOzOFzEMK:;.

3amerum, uto ME < EK. TIpumeHuM TeopeMy KOCHHYCOB B Tpeyronbauke £OM :

289
26 g6
EM? = MO? + OE* —2MO - OE - cos ZEOM, cneposarensio, <°° LEOM = ) 289 289
161
OTtBeT: aArccos —289 .
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4. 3apanue 14 Ne 509202. B kyoe ABCDA| B C1D) Bce pébpa pasnsl 4. Ha ero pebpe BB) oTmeue-
Ha Touka K Tak, yto KB = 3. Uepe3 Touku K u (] NOCTpOEHa IIOCKOCTh 0., MapajuieibHast IpsIMOn
BDy.

a) Jloxaxwure, uto A;P: PB; =2 : 1, e P— To4ka nepecedeHus MmIOCKOCTH o ¢ pedpom A1 Bj.

0) Haiinure yron HakjoHa MIOCKOCTH 0, K TIockocT rpanu BB C C.

Pemenne.
B mnockoctr BBy DD 4epe3 Touky K IpoBeAeM NPSMYIO NapajjieabHO

BD,. Ilycts 3Ta npsMas nepecekaer quaronans By D; B Touke L. B moc-
Koctu ocHoBanusa A B C) D, nposenem npsamyto C|L, mycTh OHa nepece-
kaeT cTopoHy A B B Touke P. Tpeyronbauk KPC| — cedeHue, IpoxXos- 4

mee yepe3 Touku K u €| napamienbHo npsamoit BD,. [ledcTBUTENbHO,
npsMas BD,; napanienbHa MIOCKOCTH CEYEHUs, TAK KaK MapajieibHa Jie-

JKaieil B HeM npsimont K.

B mockoctu ocHoBanus A B C) D, yepe3 TOYKy A; NpOBEIEM Hpsi-
Mmyto napaiensHo C|P. Ilycts ona nepecekaer D) B; B Touke M. 3ame-
™M, uro BjL :B/D; =1 : 3 uDM :BD =1 : 3, nosromy
ML : LBy =2 : 1. Ilo Teopeme daseca napajuieibHble IPsMblE BBICEKAIOT

Ha cropoHax ymia A{B;M nponopHHOHANbHBIE OTPE3KH, IMOITOMY

AP: PBy=ML,: LB =2:1.Yt0 u TpeboBanock 10Ka3ars. 4

[Iycte Temepr Touka N — OCHOBaHUE BBICOTHI PN TpeyrojibHUKa
KB, (), asnsiomerocs npoekuuei HaknonHoil PN Ha mockocts BB C|C. Torna yron PNB; — nuHEiHBIH yrojl HCKOMOTO JBY-

rpa"Horo yria. Imeem:

1 4 1
PB, = -A1B; = = S =—-4.1=2
1 3 1D1 37 B|CK D) )
28 4
CiK=v 42 412 = v 17, BN = —C = —17
1

tgPNBy = .~ =

— 17
Tem camsiv, PNB| = arctg 3

2016-02-25 3/19


http://xn--80aaasqmjc6cd.xn--c1ada6bq3a2b.xn--p1ai

Oo6pa3zosatensHblii noptan «PEIY ET'O» (http:/mMaremaTuka.peutyers.pd)

5. 3apanue 14 Ne 510019. Bce pébOpa mpaBuibHOM TpeyroiabHOW mnpusmbel ABCA|B;(C] umeror
mHy 6. Touku M u N— cepenunsl pédep AA; 1 A; C| COOTBETCTBEHHO.

a) Jlokaxwure, uto npsiMmpie BM 1 MN neprneHiuKyJIspHbI.
0) Haiinure yron mexay miockoctsimMu BMNu ABB;.

Pemenue.
a) [lycte Touka H— cepenuna AC.
Torna

BN? = BH? + NH? = (33/3)? 4+ 6 = 63.

BwMmecte ¢ Tem,

BM? +MN? = (32 46%) + (324 32) = 63,

a Toraa mo teopeMe, ooparHoil Teopeme [Iudaropa, TpeyronsHuk BMN SBISETCS NPSIMOYTOIBHBIM C
MpsIMBIM yriaoM M.
0) IIposeném nepnenaukynsp NPk npsamoit A B.
Torna NP L AByu NP 1L A, A. Cnenosarensno, NP 1 ABB,. Iloatomy MP — npoexuus MN Ha nnockocts ABB;.
[Mpamas BM nuepnenaukynsipHa MN, Ttorma mo Teopeme O Tpéx nepneHaukyisipax BM L MP. CrnenoBatenbHo,
yrojl NMP— nuHelHbI! yroi HCKOMOTO yria.
3V3

Juna NP paBHa NOJI0BUHE BBICOTHI TpeyroiabHuka A; B C}, To ecTh NP = >

IToaromy

NP  3V3 3

smNMP= — = —— = —.
MN  2.3v2 /8

. /3
Crenosarensno, NMP = arcsin \/g .

) 3
OTtBeT: 6) arcsin \/g.
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6. 3ananue 14 Ne 507496. B ky6e ABCDA| B C1D; Haiinute yron Mexay IuiockoctssMu AB D) u
ACD;y.

Pemenne.
ITycts Touka M — cepenuna orpeska AD| Tlpumem muHbl pebep ky6a 3a d. Us 4 D,
npsiMmoyronsHoro tpeyronsuuka ABB] no teopeme Iudaropa naiiném ABq : |
7
| s
/ B C e
ABl - AB2+BB%:G\/§ 1‘6:—-..______ : : A /,/
~ - I .'?'/
. 113
Amnanornuno, B1D1 =CDy =AD; =AC =BC = a\/i. OmyctuMm mep- “-\‘\‘4: /// f"'
neuaukysapsl BiH u CK na cropony AD) tpeyronsuuxu AB1D; u ACD) pas- 7 D
HOCTOPOHHHE, TI03TOMY TeprneHIuKyaspel B1H u CK Ttaxxke sBIIOTCS OUCCEKTPH- ’_,f"’ \'\ ,JI
camMu U MenuaHamu, iostomy Touku H, K u M conanaror. Yron BiMC — wucko- ;;""f ‘*\
Mblit. M3 npsamoyronbHoro Tpeyronsuuka AB1M : B C
2
AD; a2  aV3
BIM = \/AB} —AM? = \[AB} — | — | =4/2d%— — = ——.
2 2 2
ITo Teopeme kocuHycoB u3 Tpeyroabhuka B1MC :
3a>  3d®
2 2 I
BiM~+MC”—B,C 2 2 1
cos ZBi1MC = = = —.
2BiM -MC av' i3 a\/g 3
2. 2V
V2 V2
1
CrnenoBaTebHO, YIOJI MEXK/Ty IUIOCKOCTSMH paBeH al'CCOS 3
1
OTtBeT: aArccos §
IIpnmeqanue.

VYkaxxeM Apyroil myTe HaxoxneHus yma ByMC. B npsamoyronsauke CDA| B mposeném gepes 3 4
Touky M — cepenuHy G6okoBoil croponsl DA; — otpe3ok MK, mapamnensHsiii ctopone CD (cM. ﬁ
puc.). Torna: ey

e MD V2 K M
BI\MC =2KMC =2MCD = 2arctg e = 2arctg -
N
9
C 1 D

2016-02-25 5/19


http://xn--80aaasqmjc6cd.xn--c1ada6bq3a2b.xn--p1ai

O6pa3zoBatensHblii noptan «PEIY ET'O» (http://mMaremaruka.peutyers.pd)

7. 3apanne 14 Ne 507581. D

B mpsimoyromeHoM mapamenenunene ABCDA1B\Ci Dy, > G
y kotoporo AB=4, BC=6, CC; =4, HaliAuTe TaHIEHC
yria Mexay IiockoctamMu CDDy u BDA;.

4
4
)
-
)
bt
-
Ty
> Ny
E C
= \
- A
o 3 6
A -
1
Pemenne.
Bmecro mnockoctu CDDy Bo3eMem mapamienshyio eii mmockocts ABBi. Ilycts E — cepenuna BA;. DE | BAj,
AE | BA:. 3naunr, yron DEA — numeiinsiii yron uckomoro ymia. M3 mpsmoyrombsHoro Tpeyroibauka DAE Haxomum
AD 6 32
tg/DEA = = —

AE 22 2

3v2

Ortser: T
8. 3amanue 14 Ne 507592.
B PSIMOYTOJIBHOM napaJuieNienumnesie
ABCDAB,C\D;, 'y xotoporo AB=6, BC=6,
CCy =4, HaliiuTe TAaHTEHC yIla MEXIY IUIOCKOCTS-
MU ACD; u ABC;. Ay '
] -~
J" ! : By
I i "," My i
r ID b o
P ,-"r:"s"'"'-*-:::- C
! - -
£ £ s :'L. e |
.l'r I‘- e = E ﬁ
AW
6
Pemenne.

Bumecro mnockoct A1B1C| Bo3sbMeM mapamitensHyio eii miockocts ABC. Tlycts E — cepemmna AC. Di1E L AC,
DE 1 AC. 3nauur, yron DED| — numeiinsii yron nckomoro ymia. U3 npsimoyronsHoro tpeyronbianka D1DE naxomum

DD 4 22
te/DED; = —— = _2v2
DE 3,2 3

2V2

OTBerT: ?
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9. 3apanue 14 Ne 485978. B npaBuinbHOM TpeyroasHoi nupamuae SABC ¢ ocHoBanueM ABC Touka
M — cepenuna pebpa SA, Touka K — cepeauna pedbpa SB. Haliqute yron mexay miockoctamu CMK
u ABC, ecnu SC=6, BC=4.

Pemennue.

OTtpe3ok MK — cpenHss JHHUA TpeyroyibHuka SAB, cienoBaTeibHO,
MK || AB. 3nauur, depe3 MK MOXHO NMPOBECTH IUIOCKOCTh MapajjIeIbHYIO
mwiockoctu ABC u, Tak kak MK C CMK, MK napannensHa IpsaMoi mepece-
yerust miockoctet CMK u ABC.

Tpeyronsank CMK — paBHOOenpennsiid. [Iposenem nepnenaukyisip CQ
k MK, Q — cepeauna MK. W3 Touku Q omycTuM nepneHaukyissp QP Ha
IJIOCKOCTh OCHOBaHUA. Touka P nexuT Ha CL — MenuaHe TpeyrojbHHKa
ABC, P — cepequna LO. CL 1 AB, cnenosatensho, CL 1 MK u
CQ 1L MK. Taxum obpazom, £ QCP— nuHEeHHBIH yroJ HCKOMOTO yTJa.

Jlanee HaxoguM:

2
4.3 23
SO =+/SC2—C0% = ,|62— 4-V3 =24/ =2
3 3
1 3
OTtkyna QP = ESO , CL = gBC = 2\/5.

\/g_

ITockonpky CP =

v23-V3 _
V35

Ortser: arctg 5

HNMECEM:

%\

tg/QCP =

AN
Emm

R

10. 3apanue 14 Ne 486000. B npaBuibHON TpeyroyibHOM nupamuie SABC ¢ OCHOBaHHEM ABC TOYKa
M — cepeaunna pebpa SA, Touka K — cepeauna pedpa SB. Haiiaute yron Mexay MIOCKOCTIMU CMK
u ABC, eciiu SC = 8,AB = 6.

Pemennue.

Mpoenem nepnenaukysp CO x MK, tak xax tpeyronmsauk CMK —
paHOGeapennsiii, T0 O — cepeqmna MK. U3 Touku O onycTuM mepreH-
mukynsap OP na mnockocts ocuopamms. Touka P nexur sa memmane CL
tpeyronbuuka ABC. Tpamas MK napaniensna npsmoii iepecedenus mioc-

kocreit CMK w ABC, QP1MK w CQ1MK. Crenosarensuo, ZQCP

— JIMHEHHBINA YTOJI KICKOMOTO YTJIa MEXKTY MIIOCKOCTSIMH.
Jlanee HaxoquMm:

2 2
CO = —CL_ z \ch 2V/3.

SO =+/SC2? — 002—\/ — )2 =2V/13.

QPZESO V13 CP_§0L+OC_§+2W V3.

OTtkyna
v13-2 2+/39
tg ZQCP = = .
V3-5 15
24/39
Ortger: arctg T
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11. 3aganme 14 Ne 507639. B mnpaBunbHON 4eThIpéXyronbHOl nupamuae SA BCDc ocHOBaHHEM
ABCD touka M — cepenuna pedpa SA, Touka K — cepeauna pebpa SC. Haliaute yrom Mexay mioc-
kocTssMu BMK n ABC, eciu AB=4, SC=1.

Pemenue.

[IpoBeném u3 Touku B NEPHEeHIUKYJISIP BOx MK, O — cepenuna MK. Touka O sasnsercs cepenunoit Beicotsr SO. Tlps-
mast MK napannensna npsmoii nepeceuenns miockocteit, OB | MK, OB. Cnenoatensuo, ZQBO — nuueitublit yron ucko-
moro yria. Haiiném QO.

BO =2V/2,
2
SO =SB~ 0B> = |7~ (2v2)" = VA9 —8 = V4,
1 V41
0==-50=—.
¢ 2 2
€/ OBO — VAl /32
3uauut, '8 —4\/5— .
v 82
Ortser: arctg T

12. 3ananmne 14 Ne 507705. B npaBunbpHOM ueThlpéxyronapHoil nupamune SA BCDc ocHOBaHHEM
ABCD Touka M — cepenuna pedpa SA, Touka K — cepenuna pedpa SC. Haiinure yroi Mexmay Iioc-
koctsamu BMKwu ABC, ecmu AB=8, SC=6.

Pemenne.

IIpoBeném n3 Toukn B mepnengukymsap BQ k MK, Q — cepenuna MK. Touka Q sBisieTcs: cepeauHor BHICOTH SO. Ipsimas
MK napastensHa npsiMoit mepeceuernst miockocreid, QBL MK, OB MK. CnenoBarenbHo, £ QBO — nUHEHHBIH yToJl HCKOMOTO
yrna. Haitném QO.

BO = 4V/2;
2
SO = \/SB2— OB2 = /62 — (4&) — \36-32=2:
|
00=50=1.

‘ "

|5

3naunt, (8 ZQBO = 4 =

N

V2
Ortser: arctg R
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13. 3apanue 14 Ne 507695. lana npsimas npusma ABCDA|B; C1Dy. OcHoBaHue npu3Mbl — pomoO
co cTtopoHo# 4 u ocTpbiM yrmoMm 60°. BeicoTa npusmsbl paBHa 5. Haiinure yroyn mMexay IIOCKOCTBIO
AC| B u nnockoctero ABD.

Pemenne.
IMoctpoum ceuenue npusmel wiockoctbio ACTB. Tonyuum napamnenorpamm ABC1Dj. W3 touku D npoBeném nepresu-

kynsp DH x npsmoiit AB. Torma no Teopeme o tpex mepnenaukyaspax D1H L AB. Tinockuit yron DHD| — uckoMmblii.
DH = AD -sin60° = 2v/3 , CJIEIOBATEIBHO,

5V3
Orser: arctg 6
14. 3ananue 14 Ne 507699. Jlana npsimas npusma ABCDA|B; C)Dy. OcHoBaHue npu3Mbl — pomoO
CO CTOpOHOHM 8 U ocTpbIM yrioMm 45°. BreicoTa npusmsl paBHa 6. Haiinure yroyn mMexay IIOCKOCTBIO
AC| B vu nnockocteio ABD.

Pemenmne.
IToctpoum ceuenne npusMel mw1ockocTeio ACB. Ilomyunm napamnenorpamm ABC|D;. 13 Touku D npoBenéM NepreHIuKy-

asp D Hx npsamoit AB. Torma mo teopeme o Tpex nepnenmukyispax DjH 1 AB. Ilnockuii yron DHD; — HUCKOMBIH.

DH = AD -sin45° = 4V/2. CrenoBaTeIbHO,

3v2
Otger: arctg T .
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15. 3apanue 14 Ne 508972. Ha pebpe AA; npsmoyronsHoro napamenenunena ABCDA| B C1 Dy
B3sTa Touka E Tak, uto A1E: EA=3:4 . Touka 7 — cepenuna pebpa Bj (). U3BecTHO, uTo AB=9,
AD=6, AA|=14.

a) B xakom otHommenuu mwiockoctb ETD| nenut pedpo BB?

0) Haiinure yron mexay miockoctbto ETDj u mockocThio AA; Bj.

Pemennue.
a) Tak kak A1E : EA=3:4 u AA1 = 14, 10 AE =8 u EA| = 6. IInockocts ceue-
Hust nepecekaer napamtensasie miockoctn DAA| u BCCy no napannensubivM mpsmbiM, mo- B T G

sToMy oHa mepecekaeT pe6po BB B takoii Touke (0, uto npsmas T'Q napannensua npsmoit 4

|
ED;. 3uaunr, TrpeyronbHuku EA1D1 u OB1T  1omoGHB, a MOCKONBKY . JI»E:; D
EA; =A1D1 =6, tou OB1 =BT =3. 3nauur, OB=11u OB : QB=3:11. - |» .7/~ 1
6) Tak kak npsmas A1D1 eprneHIUKyIsSpHA TIOCKOCTH AA1By, OIYCTUM TIepIIEeH- Lt A IH,:
makynsap AjH u3 Touxn A Ha npsamyio £ Q nepecedenns stux miockocteit. Yron A1HDq ¥
Oymetr uckombiM. Haiiném AH. Jns aToro mpoBenéM B Tpamneuuu EAlBlQ BBICOTY P

QL =9 (ouesumno, L — cepenuna EA1). Teneps, Borauciss AByMs ClIOCOGaMHU MIIOMIAb
Tpeyronsunka EQAY, naiingm A1H-EQ =AE-QL, TO €CThb -~'B _/'//C

e
QLQ-fEnE: 92-6 _ 18 Toraa EAIHD) = 6 :\/10. y 5
V92432 /10

A1H =

[ele}

! 3

3

Vv 10
Orser: a) 3 : 11; 6) arctg =

16. 3aganne 14 Ne 505549. B ky6e ABCDA|B;C1D; HaliuTe KOCHHYC yIjla MEXKIY IUIOCKOCTSIMU
AB1Di n ACD] .

Pemenne.
Iycts Touka M — cepenuna orpeska AD| Ilpumem nnusbl pebep ky6a 3a d. Us 4 D
npsimoyronbHoro Tpeyroibhuka ABB1 no teopeme Iudaropa naiiném AB] : I = '
| "y
B C il
AB| = \/AB*+ BB} = aV2. T
~ TT=< :
\.\‘\ | ;;/
Amnanornuno, B1D; =CD; =ADy =AC =B|C = a\/i. Onycrum miep- s ‘.{: L7 f"'
~ s
nenaukynsapsl BiH u CK na cropony AD1 tpeyromsauku AB1Dy u ACD; pas- e d 4 S D
HOCTOpPOHHHE, T03TOMYy TeprneHauKysipel B1H u CK Ttaxke sBISIOTCS OHCCEKTPH- /«"’ "\ ,’I
caMH ¥ MeIMaHaMH, TO3TOMY TOYKHU H, K u M cosnanator. Yron BiMC — wucxo- f,--" ”‘\
Mblii. I3 ipsMoyronsHoro Tpeyronsauka AB1M : B C

AD;\? 2 3
B\M = \JAB2 —AM? = [AB? — (Z1 ) =y/2a2— L =22
2 2 V2

ITo Teopeme kocuHycoB u3 Tpeyroasauka B1MC :

2 2 2 3a2+3a2 2a?

B{M?+MC? - B,C H T, T4 1

cos ZBi1MC = LA+ = _ 2 2 = —.
2B1M -MC 5 4 3 aV3 3

OtBeT: 5 -
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17. 3ananne 14 No 485981. OcHoBaHue NPSAMOUM YETHIPEXYyroyibHOM mnpusMbl ABCDA|B|C1D; —
MPSMOYTOJIBHUK ABCD, B kKoTopoM AB =12,AD =35. HaliguTe yrojg MeXIy IUIOCKOCTbIO OCHOBAaHHMS
IPU3MBI U TJIOCKOCTBIO, MPOXOIAILEH Yepe3 cepeiuHy pedpa AD nepreHIuKyJsspHo npsiMoit BD1, ecnu
paccTossHue MEXy IpsAMbIMU AC U B1D; paBHO 13.

Pemenwue.
Paccrosiare mexay npsmeiva AC u B1D1 paBHO pacCTOSHHIO MEXIy OCHOBAHHAMH, &
TO €CTh BBICOTE IPHU3MBI. 3HAYHT, BRICOTA IIPU3MBI paBHa 13. = A
Yron Mexay IUIOCKOCTSIMH PaBeH yIIy MEXIy MPSIMBIMH, TEPIEHIUKYIIPHBIMUA 3THM p‘?.\\
mIockocTsM. [103TOMy MCKOMEIA yroi paBeH ymiy mexmy peopom DD1 u npamoii BD; . I \.\ Sao
Paccmotpum NPSIMOYTOJIbHBIN tpeyronsauk BDD; . Ero karersl  paBHBI 4 : "y i 2}
/ %
DDy =13, BD = \/AB? +AD? = 13. 3uauur, /BD|D = 45°. DJT___J___ S o O
o " h o=
OrTBer: 45 . fu’ o —'\’{—F'
s ==
¥ L ~ %\
P
A B

18. 3ananue 14 Ne 485997. OcHoBaHue MpsIMOW YETHIPEXYroiabHOW mnpusMbl ABCDA1B|CiD; —
npsimoyrosibHUK ABCD, B koTopoM AB =5, AD = v/11. Haiiaure yroa Mexay MiIOCKOCTbIO OCHOBaHUS
MIPU3MBI U TIJIOCKOCTHIO, MPOXOISIIEH uepe3 cepeuHy pedpa AD mepneHauKyIsapHo npsmMon BD1, eciaun

paccTosiHue MeXKIy NPAMbIMH AC B BiD; paBHO 2V/3.
Pemenwue.
Paccrosiane Mexay npsmbiMd AC u B1D1 paBHO pacCTOSHHIO MEXIy OCHOBaHHUSIMH, TO

I a
€CTh BBICOTE MPHU3MBI. 3HAYMT, BHICOTA MPU3MbI PABHA 2v/3. Vron MEKIY TIOCKOCTSMH = :
PAaBEH YNy MEX/Ly NPSIMBIMH, TIEPIIEHTUKYIISPHBIMA 3TUM TIIOCKOCTSM. CIleI0BATENBHO, HC- I M
KOMBIH yroJ paseH yriy Mexay pebpom DD u npsamoit BD; . I ‘-\ l“'\_‘\\

PaccMoTpuM tpeyronsink BDD1.  Ero  xatetst  pasuet DDj = 2V/3 , A ! % B o
AL e, Wt it o
BD = \/AB? + AD? = 6. Tlostomy o N e
6 4 TaeX
/BD|D = arctg —— = arctg /3 = 60°. T L
2\/§ A B B

Otser: 60°.
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19. 3apanue 14 Ne 500064. B npaBusibHOM TpeyrojibHOW npusMe ABCA1B;C; CTOPOHBI OCHOBAHHUS
paBHbI 2, 60KOBBIE pebpa paBHBI 3, Touka D — cepeauHa pedpa CCi. HaiinuTe yron Mexy miockocTs-
MU ABC u ADB,.

Pemenmne.
Ipsimas B1D nepecekaer npamyro BC & touke K. Ilnockoctn ABC u ADB)| nepecekaror- B
cst o nipsivoii AK. M3 Touku D omycrum nepnenmukyiap DH na npamyio AK, torma orpesok
CH (npoexuus DH), no teopeme o Tpex IepHeHAUKyIApax, HepneHaukyaped npamoit AK. \
VYron CHD srsiercst TMHEHHBIM YIIIOM ABYTPaHHOTO yriia, 06paszoBanHoro miockoctsimu  ABC

u ADB;.

Touka D — cepennna pebpa CCy, MO3TOMY CD=DC, = i .

U3 pasenctsa Tpeyronsunkos B1C1D u KCD nonyuaem: CK = B1Cy = 2.

B pasno6enpennom tpeyronsanke ACK yron C pasen 120°, AC = CK = 2, ppicora
CH sBnsercs BeicoToii u Guccextpucoit, orkyna CH = AC - cos60° = 1.

U3 npamoyronsHoro tpeyronsauka CDH ¢ npambiM yrinom C nonyyaem:

A B

H

ch 3 3 :
tg /ZCHD = @ = 5’ TOrJa /CHD = arctg 5 g

3
Orset: arctg 5

3V13 3v/13

Zameyarme: OTBET MOXKeT ObITb IpeicTaBieH u B apyroii gopme: SINZCHD = 13 & Z/CHD = arcsin 13

2v13 2v/13

cos ZCHD = 3 < /CHD = arccos G
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20. 3apanme 14 Ne 500347. B npaBwiibHON TpeyroyibHON npuzmMe ABCA|B;C; CTOPOHBI OCHOBAaHMS
paBHBbI 1, O0KOBBIE pedpa paBHHI 2, TOuka D — cepenuHa pedpa CCi. Haiimute yrona Mexay miocKoCTs-
MU ABC u ADB,.

Pemenmne.

IIpsmas B1D nepecekaer npsmyio BC B Touke K. Ilnockoctu ABC un
ADB; mnepecexatorcs 1o npamoit AK. U3 touku D onyctum nepneniu-
kynsp DH na npamyro AK, torna orpesox CH (npoextms DH) nep- B
nenukyisipen npamoit AK. Yron CHD sBnsieTcsi TUHEHHBIM yIIIOM
JIBYTPaHHOTO yria, oopazosanHoro mwiockoctsimu ABC u ADB; .

Touka D — cepernna pe6pa CC1, nostomy CD = DCy = 1.
U3 pasencrsa tpeyronsuukos B1C1D u KCD nonyuaem:
CK =BC; =1.

B pasuoGenpennom Ttpeyronsuuke ACK  yron C  pasen 120°,
AC = CK =1, Bricora CH sBnsiercst GHCCEKTPHCOI, OTKy/1a

1
CH = AC -cos60° = 3

U3 npsamoyronsHoro tpeyronsauka CDH ¢ npameiv yoiom C nony-
qaeM:

CD

tg /CHD = @ = 2, TOrZIa /CHD = arctg2.

OTBeT MOXET OBITh TMpencTaBieH W B Apyrod  dopwme:

2 2
sin/CHD = ?\/5 < /CHD = arcsin T\/g;

cos ZCHD = g < /CHD = arccos g

Orger: arctg?2.
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21. 3amanne 14 Ne 500588. B nmpaBuiibHOM 4eThIpEXYTronbHOM npusMe ABCDA|B1CiD| CTOpPOHBI OC-
HOBaHUS paBHBI I, a OokoBbie péOpa paBHBI 5. Ha peOpe AA; ormedyeHa Touka E Tak, 4TO
AE : EA; =2 : 1. HaliguTe yroy Mexay miockocTssMu ABC u BED;.

Pemennue.

Ipsmas D1 E nepecexaer npsmyio AD B touke K. Ilnockoctu ABC u BED;
nepecekaroTcs mo npsimoit KB.

U3 touku E onycrum nepnenpuxynsp EH na npamyro KB, Torma orpesok
AH (npoexuuns EH ) nepnenaukynspen npsamoii KB o Teopeme o Tpex mepreH-
nukynspax. Yron EHA ssnsercs nuHeiiHbIM yIIOM JBYTpaHHOTO yIiia, 06paso-
BarHoro miockoctsamu ABC u BED; .

Iockonbky AE :EA; =2:1, MOJIy4aeM:

24A; 10 5
=20l U EA =AA, —AE = .
3 3 3

AE

W3 mono6ust tpeyroipunkos A1 D1E n AKE Haxomum:

AK=A2E 4 p -2
T EA, VTS

B mnpsamoyromsroM Ttpeyrombuuke AKB ¢ npameiv yriom A @ AB =1,
AK =2,BK = \/AB? + AK? = \/g, OTKYy/1a BBICOTA
_AK-AB_ 2-1 2
BK V5 V5
U3 npsimoyronbHoro Tpeyronbaika AHE ¢ mpsaMeiM yriaoMm A momydaem:

tg /A 3 .\ arctg 3

AH

5V/5

Orger: arctg T .
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22. 3ananue 14 Ne 500132. B npaBuiibHOM 4eThIpEXYTroiabHOM npusMe ABCDA|B1CiD| CTOpPOHBI OC-
HOBaHUS paBHbI 2, a OokoBble p&Opa paBHbl 3. Ha pebOpe AA; oTmeueHa Touka E Tak, 4YTO
AE : EAy =1 :2. Haligute yron Mexay INOCKOCTsIMU ABC U BED; .

Pemennue.

Hpsivast D1 E nepecekaer npsimyio AD 8 touke K. ITnockocrn ABC n BED1 nepe- o C
cekarorcs 1o npsmoit KB. ,

13 toukn B onycrum nepnenukynap EH wa npsamyio KB, Torma orpesox AH ! :
(npoeximst EH) nepnenmukynspes npsmoit KB. Vron AHE ssnsercs muneitasiv /
YIIIOM JBYTPAHHOTO yIiia, obpasosannoro miockoctsmu ABC u BED . i

Hockomsky AE : EA] =1 : 2, nonyuaem:

AA
AE — Tl — 1:EA, = AA, — AE = 2.

K :
W3 nmogo6us tpeyroipunkos A1 D1E u AKE naxonuwm: H

AE
AK = —-AD; =1.
Ea, D
B npsimoyronsHoM Tpeyrombauke AKB ¢ npsmbiv ymiom A: AB=12; AK =1; BK = \/AB?> + AK? = V5 , OTKyJa

BBICOTa

AK-AB 2
AH = = Vs
BK 5

U3 npsamoyrosbHoro Tpeyronsanka AHE ¢ psaMbiM yriioM A nosydaem:

AE 5 5
tg /AHE = — = £ < /AHE = arctgi.
AH 2 2

. V5 2
OTBeT MOXKET OBITh IIPEJICTABJICH U B IPYroi Gopme: ZAHE = arcsin 7 wim ZAHE = arccos 3

V5
Orser: arctg 7
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23. 3apanue 14 Ne 505237. Kocunyc yria Mexay O0KOBOW IpaHbIO M OCHOBAaHUEM MPaBUIBLHOU Tpe-

V3

YTOJIbHOW MUPAMUJIbI PABEH e Haiinure yron Mmexxay O0KOBBIMH TPaHsSIMU STON MHUPAMUIBIL.
Pemenue.
Iycts SABC — nannas mupamuza ¢ Bepmusoit S, SH — ee Boicota, M — cepemuna BC, S

CK — Bricota Tpeyroibpauka BSC. Yron SMH — yron mMexay G0KOBOU IrpaHbiO MHPaMU-
bl 1 OCHOBAHUEM.
Iycte SM = 4a. Torna

MH = SMcos ZSMH = \/ga; AM = 3\/§a; g v
_ C
BC = 6a; SB = \/BM? + SM? = 5a. A 7
B

1
Haiinem muromans tpeyroipuuka BSC. nByms crmocobamu: ESM -BC = ECK -SB.
24
3HauuT, CK = ?Cl-

Pe6po AC nepnenmuxynsapuo miockoctn SBH, nosromy SB u AC nepnenaukynspHsl, cienoBatensno, miockocts AKC

neprnenuKyaspHa pedpy SB. MckoMelil yron Mexay G0KOBBIMU FPaHAMK PaBEH YLy OPU BEPLIMHE PABHOOEAPEHHOIO TPEyrob-
auka AKC :

2KC? —AC? 7
JAKC="— 7% L
, cos 2KC? 32

Otser: arccos ——.
32

24. 3apanue 14 Ne 505247. Kocunyc yrina Mexay O0KOBOM IpaHbi0O U OCHOBAaHHEM NPaBUIILHON Tpe-
V6

YTOJIbHOW THUPaMUJIbI PaBEH % Haiigute yron Mexay O0KOBBIMU TPaHSIMU 3TON MHPaAMUIBL.
Pemenne.
Iycts SABC — naunas nupamuna ¢ Bepumnsoi S, SH — ee Bricota, M — cepeauna BC, S

CK — sricota tpeyronbuuka BSC. Yron SMH — yron mexmy 60KOBOM TpaHbIO THPAMH-
IIbl 1 OCHOBAHHUEM.
Iycte SM = 6a. Torna

MH = SMcos /SMH = av/6, AM = 3av/6, 1
BC = 6aV/2, SB = /BM?+ SM? = 3a\/6. , C
1 1
Haiinem muomanp TpeyronbHHKa BSC. IIByMsI CIIOCOOaMH: ESM -BC = ECK -SB. 4 M
B

3naunt, CK = 4av/3.

Pe6po AC nepnenmuxynspro miockoctd SBH , nostomy SB u AC nepnennukynspHsl,
crenoBarenbHo, miockocts AKC nepnenaukyispaa pebpy SB. Wckomblit yron Mexy 60KOBBIME TPaHSIMHU PaBeH yIIly PU BEp-
muHe paBHOOeapenHoro Tpeyronsinka AKC :

2KC?—AC* 1

/AKC = ——
cos 2KC? 4

1
OTtBer: arccos L_‘. .
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25. 3apanue 14 Ne 500816. CtopoHa OCHOBaHMS IPABWIBHOW TPEYroJbHOM Npu3Mbl ABCABC,

paBHa 2, a AMarOHANIb OOKOBOH rpaHM paBHa /5. Haifaute yrom Mexay MmiockocTbio A;BC U TIIOCKO-
CTbIO OCHOBAHHM: ITPU3MBEI.

Pemenne.
O6o3nauum H cepenuny pebpa BC. Tax xak tpeyronsaux ABC paBHOCTOpOHHUH, a Tpe-
yronsuuk A1 BC — pasno6enpennsiii, otpesku AH u A1 H nepnenauxynspust BC. Creno- E:rn

BarensHo, ZA1HA — nuneiinmiit yron nsyrpansoro yria c rpanamu BCA u BCA;. U3 tpe- rBl
yroneanka A1AB wmaiinem AA| = 5 —4 = 1. B 1peyronsauxke AHB HaiineM BBICOTY 4,
AH=+4-1=13. .
AAl 1 fl
U3 tpeyronsurka HAA| Haiigem: tg LA\ HA = AH = ﬁ / "x_ %
Hckompiit yron pasen 30°. II %
el H

Ortser: 30°.

26. 3ananue 14 Ne 501045. B npaBunbHO#N yeTblpéXyroapHoi nupamuae SABCD Touka S — Bep-
muHa. Touka M — cepenuna pebpa SA, Touka K — cepenuna pedpa SC. Haitnure yromn Mexmy mioc-
koctamu BMKwu ABC, ecmu AB=8, SC=10.

Pemenue.

Iposenem u3 Touku B nepnenauxynsap BQ x MK, Q — cepenuna MK. Touka Q sBisiercs cepeanHoii Boicothl SO. TIps-
mas MK napannensna npsmoii npsiMoit iepeceuenns miockocreii BMK u ABC, QO 1. MK, OB 1 MK, CnenosarensHo,

—

QBO — uckowmsiii nuneiinpi yron. Haiinem QO:

BO = 4f
SO = +/SB2 — B2—\/ — (4V2)2 =2V/17;
00 = ESo V17.

L
Han/ITt BO = —= = .
3 g0 42

/34

Otger: arctg T
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27. 3ananue 14 Ne 484565. B npaBuibHON uyeThipexyronbHOi nupamune SABCD, Bce pebpa KOTo-
poil paBHBI 1, HaliIUTE CUHYC yIlla MEXKIY TUIOCKOCTBIO SAD U MIOCKOCThIO, IPOXOASAIIECH Yepe3 TOUKY

A TIepIeHUKYISIPHO NpsiMont BD.

Pemenmne.
Iycts Touka O — nenTp ocHoBauus, a M — cepenuna pebpa AS. Hockomexy AC_ L BD u SOLBD, nnockocts SAC nep-

NeHMKyIspHa npsimoii BD. D10 3Ha4uT, 4to muockocts SAC ¥ eCTh IIIOCKOCTB, MPOXO/SAIIAs Yepe3 ToUKy A meprenamkyispHo

BD.
Iposenem orpesku MD u MO. Tak kak Tpeyromsank SAD npasunsasiit, MD 1 AS. Tak kak tpeyronsauk ASO — pas-

no6eapennniii, OM 1 AS. Cnenosarensno, uckomsiii yros pasen yrry OMD. Haiiniem croponsl Tpeyronsauka OMD :

ITo Teopeme KOCHHYCOB:

1 3 1
OM*+MD*—-0D®> 7t775 1 V3 1
cos ZOMD = + —4 4 2:_;£:_,
2-OM-DM 5 1 \/§ 2 2 \/§
22
Otcrona
/ 1 2
in/OMD = 1——:\/j.
sin 3 3
2
OtBeT: g
IIpnmeqanue.
OD

PelieHne CyLIECTBEHHO YIPOLIAETCS, €CIIM 3aMETHTh, YTO Tpeyroibauk MOD — npsamoyrosbupiii: S Z0OMD = MD

28. 3amanue 14 Ne 484561. B npssmoyronsHoMm napamnenenunene ABCDAB;C1D, u3BecTHHI pebpa:
AB =6,AD = 8, CCy = 16. Haiiaute yroja Mexmy miockoctssMu ABC u A1DB.

Pemenue.
[nockoctu ABC u A1DB wumetor o6myto npsamyro BD. TIposenem neprnenauxynsp AH 4
L
K BD. Tlo teopeme o Tpex nepnenmukynspax A1 H L BD. 3uaunr, muneiinsiii yron aByrpan- n B
HOro ymia, obpasosansoro miockoctamu ABC u A1DB, — 510 yron A{HA. W3 npsmo- i s
YTOIBHOTO Tpeyronbauka BAD Haxommm: o / Y NS
l Ly N Y
— Tz
AB-AD 48 24 Pl SR
AH = = — = —, i L‘l L \.\
BD 10 5 | AT —=7z
U3 npsiMoyrosbHOTo Tpeyronbauka AjAH naxomum: Py T
s - ’fﬁr-r
f -
AAy16-5 10 i
tg/AJ/HA = — = —— = —. bl o
AH 24 3

3HaunT, MCKOMBIH yron papen arctg 3

Ortser: arctg ? .
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29. 3apanue 14 Ne 505429. B nmpaBunbsHO# TpeyroiabHoi nmupamuae MABC ¢ BepumHoil M cTopoHa
ocHoBanusi AB paBHa 6. Ha pedpe AB ormeueHa Touka K. Ceuenue MKC siBnsieTcsi paBHOOEIPEHHBIM
TpeyrojabHUKOM ¢ ocHoBanueM MC. Haiinure yron mexnay miaockoctssmu MLCwu MBC, tne L — cepe-
nuHa AB.

Pemenue.
B npsimoyroneabix Tpeyronpiukax MKL u CKL cropona KL — obmast u MK = CK.

3naunr, 91u Tpeyronbanku pasusl u ML = CL = 3V/3. [psAMOYTOBHBIE TPEYTOIBHUKH
MBL v CBL papnbl no nsym kareram. 3uaunt, MC = MB = AB = 6. Ilycts N — ce-

penuna MC. Torna npamas MC nepnenmuxynspaa BN u LN, nosromy uckoMmerii yron
MEXIy IUIOCKOCTSME paBeH ymry BNL. B mpsmoyromsHOM Tpeyronbauke BNL umeem

BL =3, BN = 3/3. 3uauur,

sin/BNL = — =

BL /3
BN 3

V3

Ortger: arcsin 3
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