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

Yron Mexay CKpenMBarOMMMHUCS PSIMBIMHA

1. 3aganue 14 Ne 507634. J{nuna pebpa mpaBuibHOro Tetpasapa ABCD pasua 1. Haiinure yron
mexay npsmbiMa DMy CL, tnie M — cepenuna pedpa BC, L — cepenuna pebpa AB.

Pemenue.
[Iycte MF npsimast mapamiensHas npsimoit CL u Frouka ee nepeceueHns ¢ AB. Toraa HCKOMBIiA
yron Mexnay npsmeimu DM n CL pasen yrity DMF. O6o3naunm yron DMF Oyksoi a. MF —
cpenHss TUHUA TpeyroasHuka BCL, mo3toMy:

1 1 1
MF:—CL:E, BF = =BL = —.
2 4 2 4

BrIpazuM KBazpat otpe3ka DF 10 TeopeMe KOCHHYCOB B JIBYX TpeyronbHukax: DMFu BDF: A

DF? = DM? + MF? —2DM -MF cosa = BD* + BF* —2BD - BF cos60°.

V3

Hockonsky DM = B BD = 1, noacrapnsis uucioBble JaHHBIE, NOTYYNM:

11
> R N
116 cosa=1+167°7"2

3,3 , V3 V3 1
2 4

1
Otkyna COS O = 8

1
Ortser: Qrccos —.

6

2. 3apanue 14 Ne 507675. B npaBunbHOM miectuyronbHo nupamune SABCDEF cTOpOHBI OCHOBA-
HUSI KOTOPOii paBHHI 1, a G0KOBBIe peOpa paBHHI 2, HAUTE KOCUHYC yTiia MEX Ty npsiMbIMu SBu AD.

Pemenne.
[Ipsmast AD napannensHa npsmoit BC. CnenoBarenbHo, uckoMblil yron — SBC. B paBHoOen- g
peHHOM TpeyroipHuke SBC poBenéM Meanany v Beicoty SM. Umeem:

BM = 1BC !
22
BM 1
U3 npsIMOyTOJIBHOTO TpeyronbHika SBM momydaem: COS ZSBM = <B = T
o 1
TBeT: 7.
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3. 3aganme 14 Ne 507788. Cropona npaBuiibHOU TpeyronbHOil npusmbl ABCA1B;C) paBHa 8. BeI-
coTa 3TOoM mpu3Msbl paBHa 6. Haiitu yron mexnay npsimeiMmu CA| u ABj.

Pemenue.
PaccMOTpHM TIpU3MY B OCHOBAaHMH KOTOPOii Jeskut pom6 ABDC. DTa npusma sBiseTcs nps- B D
mev mapannenenunenom. [lostomy B1D || A1 C. 3nauur, uckomsiii yron ABD. U3 nps- 1
MoyrossHoro Tpeyronbauka AA | B no teopeme Iudaropa maxonum: AB; = 10. Anano- S
ruano, B1D = 10. B pasno6enpennom tpeyronsuuke AB1D cropona AD pasna 8v/3. 4 ; - N
3HauwuT, A .
! s
. AD . 2\/§ ! s
ZAB1D = 2 arcsin = 2arcsin . ; Bk w----1 --5D
2 . AB 1 5 ! I;' T .
! -
A T
[Ipumeyanue. A C

JUy1st HAXOYK/ICHHS YTITa MOYKHO OBIIO BOCIIONB30BATHCS TEOPEMOil KOCHHYCOB:
AD? = AB} + B{D*> —2AB; - B{D - cos Z/AB| D &
64-3 =100+100—2-10-10-cos ZAB| D < cos ZAB D = 0,04.
Orkyma ZAB| D = arccos(,04.

2V/3

Orger: 2 arcsin wm arccos 0, 04.

4. 3aganue 14 Ne 507791. B ocHoBanuu npsmoit npusmbel ABCA| B C| nexXuT paBHOOEIPEHHBIN

IpsIMOYTOJIbHBIN TpeyroibHUK ABC ¢ runoteny3oil AB, paBHOI 8v/2. BeicoTa npu3Mel paBHa 6. Haii-
nuTe yroa Mexay npsmeimu AC| u CBj.

Pemenne.
JocTpouM npusmy 10 OpsIMOYTOJIBHOIO MapajuieIenuela ¢ OCHOBAaHUEM ACBD u BEPXHUM C
1

ocuosauneM A1CB1Dj. Tlpamas AD| napannensna npsmoit CB|, mostoMy ucKoMblit
yron C1ADq . U3 npamoyronssoro tpeyronsauka ACB waxogum: AC = 8. 3nauur, AD
A

toxke paBHo 8. M3 mpamoyrombueix TtpeyrompaukoB ACC)  u ADD; momywaem: B,
AC| = AD| = 10, a muaronams C D xsanpara A1 B C1D1 pasua 8v2. U3 paBHOGE -
pennoro tpeyronsauka C1A D nonyuaem:

A B

CD 22
ZC|AD| = 2arcsin =1 _ Darcsin i
21 5 D

IIpumeuanue.
JUst Hax O’k ACHHS YIiIa MOYKHO BOCIIOJIB30BAThCS KOCHHYCOB:

C1D? = AC? +AD? —2AC; -AD) -cos ZC1AD; < 128 = 1004100 —2-10-10-cos ZC1AD) <
& cos ZC1AD = i =0,36
1 1= 75 — Y .

C2V2
Oreet: 2 arcsin

umu arccos 0, 36.
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5. 3apanue 14 Ne 509092. B nupamune DABC npsmble, conepsxaiue pedpa DC u AB, nepneHau-
KYJISIPHBIL.

a) [TocTpoiiTe ceueHmne I0CKOCThIO, MPOXOISIIeH yepe3 Touky EF — cepenuny pedpa DB, u mapai-
nenbHOo DC'u AB. JIoKaXuTe, 4TO MOJyUYHBIIEECS CEYEHUE SIBISETCS MPSAMOYTOJIBHUKOM.

0) Haitnure yron Mexay IuaroHaJIssMU 3TOT0 MPAMOYToJbHUKA, eciiu DC= 24, AB=10.

Pemenue.

a) Toctponm npameie EK, EM, KF, taxue uro: EK || DC, EM || AB, KF || AB, torna
MF || DC ucxomoe ceuenne napannenorpamm £ K F M . Tloxkaxewm, uro EKF M npsvoyronsiux:

EM || AB, EK | DC, DC 1. AB = EM | EK.

6) EK || DC w E — cepenuna DB, torna EK — cpenusis mnns tpeyronsanka DBC, snaunt

1 1
EK = EDC = 12, ananornuno ME = EAB = 5. Tak xax E KM F npsmoyronbHuK, HOMydaem:

MK? = ME? + EK? & MK? =12%1+5%2 = MK = 13.

1 13
Hycts npsivas M K nepecexaer npamyto EF' B touxe O, Torna: MO = OK = EO = OF = EM K= 5
3amerum, uto EM < E K. TIpumenum TeopeMy KocuHycoB B Tpeyronbauke £OM :
169
2.— =125 119
EM? = MO? + OE? —2MO - OE - cos ZEOM , cnenosarenso, cos ZEOM = 4169 = 169"
2. >~
4
o 119
:arccos ——.
TBET 169
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6. 3apanue 14 Ne 500408. Touka E — cepenuna pedpa CCy kyba ABCDA|B1CyD;. Haitnure yron
Mexy npsimbiMu BEw B D.

Pemenue.

[Ipumem pebpo kyba 3a a. Torma DB = \/5 a Tposeném vepes Touky B npsimyto, napai-
1

nenvhyto BE. Ona nepecekaer nponomkenue pedpa CCy B touke F, npuuém C1F' = = a.

2

Vcxowmblii yron pases yriay DB F (unu cMesxxHOMY ¢ HUM).
B npsmoyronsrom tpeyronbauke B C1F ¢ npamemv yrmom C

5
B\F =\/B|Ci+CF2 = ga.

B npamoyronsaom tpeyronshuke DCF ¢ npambiv yriaom C

V13
DF =+/DC?*+CF? = ——a

B tpeyronsuuke DB F' no teopeme kocunycos

DF? = DB} + B|F>—2-cos /DB F - DB, - B|F,

DB +B\F?—DF* /15 V15
otkyna cos ZDB1 F = IZ-DBll BF = G ,atorna ZDB{ F = arccos 5

V15
OrtBet: arccos F

Ilpumeyanue.
OTBeT MOXKET OBITH IIPEACTABJICH U B IPYTOM BHJIE:

/DB F = arcsin

V210
= arctg v 14.
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7. 3aganue 14 Ne 500112. Touka E — cepenuna pedpa CC, xyba ABCDA|BCD;. Haiigute yron
MEXIY NpsIMBIMU BE u AD.

Pemenne.
— D (84
Ipumem pe6po Ky6a 3a enunmny. Torna CE = 5 ;
[
[
[
[psamas AD mnapamnensa npsimoit BC, 3HAauMT, MCKOMBIA yroj paBeH Yoy 4 : 5
[
[
U3 npsmoyronsroro tpeyronbhiuka CBE ¢ npsvbiv yriom C umeem: :
[
[
CE 1 Di C
tg/CBE = — = —, Wy =
BC 2 i
Torna //.r’
1
/CBE = arctg 3 4 B

) 5
OTBeT TaKke MOXKeT ObITh npescTaBnex B crenytoutem sune: ZCBE = arcsin 5 wi Z/CBE = arccos 5

1
Ortser: arctg 5
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8. 3amanme 14 Ne 500213. Ha pebpe CC; xyb6a ABCDA;B{C\D; oTMedeHa TodYKa E Tak, 4TO
CE : ECy) = 1: 2. Haiigure yros Mexxy npsmMeiMu BE u AC|.

Pemenue.
IIpumem pe6po ky6a 3a a. Torna AC| = av3. D. C.

ccC 1
Hockonsky CE : ECy = 1 : 2, nonywaem: CE = Tl = ga |

2
ClE = CC[ —CE = ga.

[Tposenem uepes Touky C| mpsimyto, napamtensuyto BE. Ona nepece- ' B
kaer pebpo BB| B Touke F, mpuuem tpeyromsmmxku BCE u C|F B ’
pasnb1. Mckomsiit yron pasen yry ACT F (uiu cmexHOMYy ¢ HEM). )

B npsmoyronsaom tpeyronbauke Cp F B ¢ npsmbiv yrom B y

Y ] Jc
C1F = BE = /BC?+ CE? = “‘gﬁ //

B npsimoyronsrom Tpeyronsauke ABE ¢ mpsMemv yriom B //

av/13 A 5
3

AF = \/AB2 + BF? = \/AB> + C\E? =

B tpeyromsauxe ACTF

AF? = AC? +C1F? —2.cos ZAC|F -AC, - C1F

OTKyZa

,  10a*  13a°
AC+CiF2—AF? 3¢ +—5———5 4 230

2-AC,-C\F J10 V30 15
1-C1 2.a\/g.a310 30

cos ZAC F =

230

Torna ZAC| F = arccos 5

05 V14
uwm ZAC F = arctg —.

OTBeT MOKET OBITH IPEACTABJICH U B IPYTOM BHJIC: ZAC 1F = arcsin )

2v/30
15

OTseT: arccos
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9. 3aganue 14 Ne 500387. Ha pebpe CC; kyba ABCDA;B;C;D, oTMe4YeHa TodYKa E Tak, 4TO
CE : ECy) =2 : 1. Haiigure yros Mexay npsmMeiMu BE u AC|.

Pemenue.
IIpumem pe6po ky6a 3a a. Torma AC| = av3.

D, £
2CC; 2 :
Hockoneky CE : EC1 = 2 : 1, nonyusaem: CE = =—amu J
3 3 s
| .
C1E=CC1—CE=§CI. /
[Iposenem uepes Touxy C'| mpamyro, napamiensHyto BE. Ona mepece- A,

kaer pe6bpo BB B Touke F, npuuem tpeyromsuuku BCE u C1F B
pasnbl. Vickomsiit yron pasen yrny AC|F (unu cmexnomy ¢ Hum).
B npsmoyronsrom Tpeyronshuke C F B ¢ npsameim yrioom B

V1 | ==y ....... : _____
C\F = BE =\/BC2+ CE2 =2 3 3. Ve

B npsamoyronsHoM Tpeyronbauke ABF ¢ npsambiv yriom B /_//
av 10 4
AF = \/AB? + BF? = \/AB> + C\E? = — p

B tpeyronbanke AC|F

AF? = AC? +C|F? —2.cos ZAC|F -AC, -C|F

OTKyZa

2 2 2 3a*+ 137 - 10a” /39
ACT+C1F”—AF~ 9 9 5 5v/39

2-AC,-CiF 3 ~ 739
G SVRTIER

cos ZAC F =

5v/39

/ACF = arccos .
TOT/1a 1 39

) 46 Vv 14
OTBET MOKET OBITH TIPEJCTABJICH U B IPYTOM BHJIC: ZAC 1F = arcsin wm LAC F = arctg T

5v/39
39

OTBeT: arccos
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10. 3amanue 14 Ne 505387. bokoBoe pebpo mpaBmiibHOM TpeyroiabHoM nupamuasl SABC paBHo 6, a

1
KocuHyc yria ASB npu BepiirHe 00KOBOM IT'paHU pPaBEeH 5 Touka M — cepenuna pebpa SC. Haiinure

KOCHHYC yria Mexay npsaMbiMu BM u SA.

Pemenne.
Iycts N — cepemuna AC. Hockonsky MN | ’SA 0 TEOPEME O CPEIHEN JIMHUU Tpe-
yronbauka, yron BMN uckomeiit. Haiiném croponst tpeyronsuuka BMN . Tlo Teo-

peme o cpeaneii muann tpeyronsanka MN = — = 3. ITo Teopeme KOCHHYCOB 13

2

tpeyronsauka BSM monyuaem:

1
BM:\/36+9—2-6-3-§:\/H.

Yro6sl Haiitn BN | Haliném cHauyana cTOpoHy OCHOBaHHS 110 TeOpeMe KOCHHYCOB 13 Tpeyroibauka BSC :

- M
BC = \/36+36—2-6-6-— =Vv64=8.
9 /A1 3
Teneps BN = 4\/§ KaK BbICOTA B PABHOCTOPOHHEM TPEYTOIBHUKE CO CTOPOHOM
8. OcTanock BEIYUCIUTH KOCHHYC HYXHOTO yTJIa: B 4-/3 N

9+41-48 1
2.3./41 34l

cos /NMB =

OTBeT:
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11. 3apanue 14 Ne 505408. bokoBoe peOpo mpaBmiibHON TpeyronbHoi nupamuasl SABC pasho 10,
a KkocuHyc yria ASB npu BepiiuHe O0KOBOI I'paHU paBeH ok Touka M — cepenuna pedbpa SC. Haii-

JUTE KOCUHYC yria Mexay npsMeiMu BM u SA.

Pemenne.
Mycts N — cepemuna AC. Tlockonsky MN ||SA no Teopeme o cpemmeii mumun Tpe- §
yronbuuka, yron BMN uckomeiit. Haiiném cropoust tpeyronsuuka BMN . Tlo Teo-

peme o cpenneit mann Tpeyroasanka MIN = — = 5. 1o Teopeme KoCHHYCOB U3

2

tpeyronsauka BSM nonyuaem:

17
BM — \/100+25—2-10-5-2—5:\/5_7.

Yro6bl Haiitn BV, Haiiném cHadana CTOpOHY OCHOBaHMS 110 TEOPEME KOCHHYCOB
u3 tpeyronbauka BSC : A

N

17 g
BC:\/100+100—2-10-10-£:\/64:8. (

Teneps BN = 44/3 xax Bicora B PaBHOCTOPOHHEM TPEYTOIbHHUKE CO CTOPOHOM 8. OCTanoch BBIUUCIUTH KOCHHYC HY’KHOTO

yria:
2 7—4 17
cos ZNMB = Sk 8: )
2.5-v/57 557
17
OTtBeTr

H 43 N

12. 3aganue 14 Ne 484563. B npaBuiibHOM TeTpasape ABCD HalaUTe yroyi MexAy BbICOTOM TeTpa-
sapa DH u meanaHoit BM 6okoBoi rpanu BCD.

Pemenue.
Myctsu MK — cpenuss munus tpeyronsuuka CDH. Torna MK || DH, suaunr,
MK (ABC ) u, cinenosatensHo, MK | BK. Kpome TOrO,
Z/(DH,BM) = Z/(KM,BM) = /BMK.

[Tycts nuna pebGpa TeTpasapa paBHa d, TOTIa HMEEM:

2 V3 V3

CH=Z. 1" AB=""q=

3 2 370 3
i

2 6 ]
DH = \/CD? —CH? = —“— - %,KM:EDH:
BCV3  aV3 KM a-2
BM = — /BMK = =2 — _vZ
2 7 BM ~ 6.av3 3

V2
OrtBer: arccos T
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13. 3aganue 14 Ne 484567. B npaBmibHON mecTuyroiabHoi nupamuae SABCDEF cTOpOHBI OCHOBA-
HUSI KOTOPOii paBHHI 1, a G0KOBBIC pedpa paBHHI 2, HaiiauTe yroa Mexay npsimeivu SBu CD.

Pemenne.
Bwmecto npsamoit CD paccMoTpuM mapaisiensHyto eif nmpsimyio BE. VICKOMBI yroll paBeH yIity Ry
SBE. TpeyronsHuK SBE paBHOCTOPOHHHUH, TIOCKOIBKY OOJNBINIAs TUATOHATH MPABWIHHOTO IIECTH- }

yronbHiKa BBoe 6oubiue ero cropots: BE = 2CD. Crenoparensuo, SBE = 60°.

Orger: 60°.

14. 3amanue 14 Ne 484569. JInuHbl Bcex pedep MpaBUIBLHOW YETHIPEXYTOJIbHOW mupamMuisl PABCD
paBHBI MEeX 1y coboi. Halimure yron Mmexay npsimeiMu PH v BM , eciiin oTpe30K PH — BBICOTa JaHHOM
nupaMuibl, Touka M — cepenrHa ee 60koBOTO pedpa AP.

Pemenne.

Iycts otpesoxk M N — cpenusis munus tpeyronsuuka A PH | napannensnas ero cropone PH (cm. pucyHOK).

Tockonsky PABCD — npasunbhas nupamusa, Touka [ — nentp xagpara ABCD. Tax xkax PH | (ABC)u MN||PH,,
o MN L (ABC), a, snauntr, MN L BN, Tipamste MN u PH napasutenshsl, ciefoBatensto, yroi Mexay npamsimu PH u
BM pasen yriy mexay npsmbiva MN u BM , to ects octpomy yrity BM N npsmoyronsroro tpeyronbauka BMN .

P

V3

<[5

V2
4

[pumem juHY pebpa JaHHOM nupamusl 3a d, torma M B = 3 a,AH=PH = —a, MN = EPH = amu,
MN 6
cienoBareibho, COS /BMN = VB = %, /BMN = arccos ?

6
Orser: ZBMN = arccos T
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