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[image: image2.jpg]3acnyxeHun yuutens YKpaiku,
asiyi naypear Copociscbkoi npemii
Pynonstg MNerposuy Ywakos —
YHMTENb~METORMCT CepeaHsOi LKkonu Ne173
W.Kuega, y sKiii npauoe noHag 27 pokis.
3a 35 pokie neparoriykoi po6oTH Hanucas
6araro kuur, cTaten. Cepejl KHKOK
P.N.Ywakosa Ha3semo Taki: “Poas'aaysanns
HepieHocTen”, “[loBefeHHs HepiBHOCTeR”,
“MaremaTuka Ans nocTynaloumx B Bysel”,
“HepigrocTi", “TMcbMeHHbIE PaboTel No
matematuke”, “Matemarvka. [loginkosui
NOBTOPIOBAMLHMIA Kypc”. POSPOGHE pas
MEeTOANHIX MociHuKie: “Ak odopmnaTi
TEKCTOR] 3aBAIAHHA
3 maTemaTikm’, “AK 0tbopMNATH MNCEMOBY
KOHTpONbHY poboty’, “ToTyemock Ao
onimniag’, “TIociGHIK 3 pO3B'A3YBAHHA
eK3aMEHALIHYX 3aB/1aHk 3 MATEMATHKY
3a Kypc cepeaHsol Wwkonu” Ta iHwi. Y xypHani
“MaremaTtika B LUKoni" ony6nikoBaHo noHas
200 3agay P.MN.Ywaxosa.
P.M.Yiuakos € YneHom pefakulitHol konerii
KypHany “Y ceiti maremaTvky’”,

Y HOBIA PO6OTI POSFNAKAKTECA MaiiXe BCi
BiAZM CTEPEOMETPHIHIX 3a/1a4 NIABULLEHOT
CKNARHOCT], SIKi NPOMOHYBANMCA HA BCTYMHUX
icnuTax /10 NPOBIAHNX BULLMX HABYANLHIX
3aKnaie YkpaiHu,

«lexHika»
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Jlana Kuura — Le CBOEPiAHMIt 36ipHUK 3a8ay, y KOXHIN 3
SKHX MOTPIGHO 3HANTH ACAKMI KYT y 1POCTOPI.

Kyrn y npocropi 6yBaiorh TPhOX THITIB:

1) kyT Mix npamuMu (y TOMY yncai | MEMOGDKHIMH) ;

2) KyT MiX NpPSMOI0 i IIOMHHOIO;

3) KyT MiX 1BOMA IIOMMHAMM.

BinnogigHo 70 LBOrO y KHH3i MPOBEAEHO PO3NOAIT Ma=~
Tepiany.

V § | «TeopeTnuni BiAOMOCTi» HABEAEHO OCHOBHI O3HAUCH~
HSI T4 TEOPeMH i (hOPMYIN LISl SHAXOMKEHHS KYTiB Y POCTOPI.
INo3sauenns saranpHOnpuithaTi. Ileit naparpad mae Besuxe
3HAYEHHS JUTSl POSYMiHHS NOAANBIIONO BHKJAAy Matepiany.
Orxe, paumo #oro peresbHo npounraty. [Tosnauenns «(4) § 1»
oauauae dopmyny (4) 3 § 1. SAxmo Gins hopMyan cToiTh HO~
mep Ges exkasisku mnaparpada, ue Homep dopmysau npu
Po3B’s3anHi KaHOi 3anavi.

§ 2. Kyt Mix npsmumu. Tyt ocobnusy ysary npuiiieso
BiALIYKAHHIO KYTA MiX MUMOGIUKHMMW MPAMMMH, IO 4ACTO
BHMK/JMKAE TpynHowi B yuHis. Tomy y naparpacdi HaBencHo
JeKibKa CrocobiB Po3B'S3aHHS 33/1a4 TAKOTO THITY.

§ 3. Kyr Mix npsmoro i nuiomunoio. TyT TakoX HaBOASTHCS
pisHi cnocobu poss’s3anHsi. 3a 10NOMONOK BEKTOPHOTO CIOCO~
Gy 3anauy AAHOIO THITY MOXHA 3IBECTH A0 BiAlUyKaHHS KyTa
MiX HOPMA/IbHHM BEKTOPOM MLIOWMHH TA HATIPSMHHM BEKTO-
POM TIpSIMOI.

§ 4. Kyt mix asoma miommHamu. 3a A0MOMOroi0 BEKTOP~
HOrO cnocoby 3amaui AAHOTO THUIMY MOXHA 3BECTH IO
BIUIYKAHHS. KYTA MiX HOPMA/JbHMMH BEKTODAMM JBOX MO~
. KoopaunaTruii crioci6 101isHO 3anpoBaxyBaTi y To-
MY BUMNAAKy, KOJIN JIETKO OAEpPXaTH piBHﬂHHﬂ TNIOWMH, micas
YOI 3HAXOMXKEHHS KYTa MiX HHMM BEAETLCS 32 BIAOMOIO hop-
MyJI0I0.

§ 5. Pisni 3anaui. TyT HaBenexo 3azaui, nos’si3ani 3 Tpu-
TPAHHUMU T2 MHOTOTDAHHMME KYTAMH, 4 TAKOX KOMOiHOBaHi
3ajiaui, e 3YCTPIYAlOTECS nepepiau, KomBinauii reomeTpuy-
aux Tin tomo. Ilepepaxsy Ginbwicts sajgau B3ATO i3
36ipHuKiB 3anay, 30KpeMa KOHKYPCHHX.




[image: image7.jpg]o xoxsoro naparpada HaBOAMTECS NOCTATHS KiJbKICTH
3a1a4 IS CAMOCTii{HOTO Po3s’3aHHs (Bnpasm). Y KiHui KHu-
™ HABEJEHO COHMCOK PEKOMEHIOBAHOI Ta BHKOPHMCTAHOIL
JITEPAaTYPH.

Sk Gauumo, OXOnAEHi MaiiKe BCi NUTAHHS WKLIBHONO Kyp-
cy reomerpii, 60 KyTu npucyTHi y Gyab-skii cutyauii.

3uax * 03HAUAE NOYATOK i KiHenb po3s’s3auus 3anayi abo
JIOBEIACHHS TEOPEMH.




[image: image8.jpg]§ 1. TEOPETHYHI BiloMOCTi
TEOPEMA KOCHMHYCIB

_Rii=a
e RS

KYT MUK ABOMA BEKTOPAMM
ab
s = alI51" )
Ae p — KyT Mix BekTOpamu @i b, 0’ < ¢ < 180",
Sxmo npami a i b mumobixmi (@ = b), subupawors
nosinbHy Touky O (puc. 1.1) i nposonats uepes Hei npami

A B a

b
Puc. 14 Pue. 1.2

@’ Varab' Ib Kyr mix npamusmu @’ i &' — ue Kyt mix
NPIMUMHU @ i b. KWO ¢ — BeAMUHA KyTa MiX NPAMHMH, TO
0° = p = 90°. SIKWO KyT MiX HANPAMHMMK BEKTOPAMH JBOX
MpAMHUX MAC BEAHYHHY @, TO

cosp = lcosa |, @)

A€ p — KYT MiX LMK NPIMAMH,
Hexai a ~ b (puc. 1.2). Bubepemo Touku A, B ua npamiii
airouku C, D Ha npsmiit b,

AD = AB + BD, @
3sinku AD? = AB? + BD* + 2AB- BD;

AC = 4B + BC,
3Binku AC? = AB? + BC? + ZZEBhC )

Binnimaroun nownewno pisusuus (4) sia pisHsnus (3),
MacMo:




[image: image9.jpg]AD? — AC? = BD? — BC* + 2AB (BD — BC) =
= BD? - BC* + 24B - CD,
3BiAKA
2AB-CD = AD? + BC? — AC? — BD*.
24b-CD-cos @ = AD? + BC? — AC? — BD%.
Hapewri
AD? + BC: — AC? - BD?
24B-CD %
e @ — KyT MiX BEKTOpaMu AB i CD. Sxuo @ — KyT Mix
APIMMMK @, b, TO 3TIHO 3 POPMYIOI0 @)
|AD? + BC2 — AC? = BD?|
2AB-CD TS

Busenena (hopMyna ac aMory B PAAi BHNAAKIS 3HAATH
BEMUMRY WYKAHOTO KyTa 6e3 ioro nobyaosH.

V 3agauax HA B3AEMHE POITAINYBAHHS MPAMMX i MIOWUH
BaK/IMBO BMiTH 200yyBaTH 3a13HY KoH(irypaiiio 10 SKoroch
MHororpaHHuka. (IHTYiTHBHC YSIBACHHS NPO MHOTOTPAHHUKM
2’9BASETLCA B YUHIB 3HAUHO PaHiule, HIX NpU PErysipHOMY
BMBUEHH ix B Kypci reomerpii 11 knacy.) Tak, Koucpirypauiio,
306paxcHy Ha puc. 1.2, MOXKHA MOB’S3aTH 3 TPUKYTHOK
nipamigow ABCD.

cosa =

cosp = lcosal =

KyTom Mix noxuoro i nio-
MMHOK0 HA3MBAETBCS KYT MiX
W€K OXHOIO i i OpToroHab-
HOIO MPOEKIIEK HA MUIOWMHY.

Hexait AB — noxuaa a0
niouwmun o (puc. 1.3), BO —
OpTOTOHAILHA MPOEKLs  uiel
Puc.1:3 noxu0i Ha naommHy o. Yepes

TOuKy B NpOBEACMO JOBIBHY
npamy [ 8 naomwai 0. Hexait ZABO = a, Kyt MiX NPEMHMH
OB i  nopisnioce B (0° < = 90%), LABC = y.

Mae micue gopmyaa mpbox KOCunycie

cos y = cos @' cos f.

[las AoBeaCcHHS Wici GOPMYIN NPOBEAEMO NCPNCHANK YLD
OC 3 Touky O 10 npamoi L. AC L[ 32 TEOPEMOK Npo TP Mep-
NEHANKYHPH. i3  npamokyrioro AAOB  picraemo:
cosa = OB/AB; i3 npamokytHoro AOBC  nicraemo
cos 8 = BC/OB.




[image: image10.jpg]cos @ cos ff = (j—g% = % = cosy, wo ¥ norpi6Ho Gyao
JIOBECTH.

Poarnanaoun Tpurpansmii Kyt B, Gopmysy TpeOX KocH-
HyCiB MOXHA CHOPMYJIIOBATH TAK: HEXal MJIOCKI KyTy Tpur-
PAHHOrO KyTa AOPIBHIOOTH &, f3, ¥, NPUUOMY MIOWMHK KYTiB
a i # B3AEMHO NepnenIuKyAapHi; Toai cos y = cos a-cos f.

Hexait npsma | yTeopioe 3
NJIOWMHOK 0 KyT @ (puc. 1.4),
7 — HOPMAJIBHMH BEKTOD NJI0-
WWHEH O, p — HATIPAMHMI BCK-
TOp NpaMoi /. Axmo ¢ — Kyt
MiX BEKTOpaMH 7 i p, TO Pue. 1.4

sina = lcospl = ©®

IBi MJIOWMAY, WO NEPETUHAIOTHCS, BUSHAUAIOTH YOTHPH
JABOTPAHHWX KyTH. MEHIWIMi 3 [UX ABOrPAHHMX KYTiB HA3uM-
BACTBCA KYMMOM MK 06OMAQ NAOWUHAMU. SIKIO ABI NIOLHK
Napane/ibHi, To KyT MiX HAMU BBAXACTLCH pisuuM 0°. Sxuio
¢ — BEIMYHHA KYTa MiX [BOMA [UIOWMHAMH, TO
0" < ¢ <90

Hexait 7, Ta 7, HODMAIBHI BEKTOPH JBOX MJOMIMH. KO
KYT MiX I[UIOIUHAMY JOPIBHIOE ¢, & KYT MiX HOPMaJbHUMH
BEKTOPAMH &, TO

cosp = lcosa |. (@]
Skmo aBi MAOLIHHK MawTh PIBHSHHS
ax+bytcz+d =0maax+by+cz+d,=0r10
e la,a, + b b, + ¢ c, |

Va+hR+aVaTh+a @®)

Teopema. Hexait S, i S, — naouti a8ox rpaueit TpukyTHOI
nipamizu 3 06’emom V, L — no-
BXHHA CUBHOMO pefpa umx
rpaHei, ¢ — KYT MiX UMMHA

rpansmu. Toni
St AL -
155 o4
* Ha puc. 1.5 zobpaxeno £
TPUKYTHY nipaminy DABC 3
of’'emom ¥, AC = |, Pue. 1.5




[image: image11.jpg]Suune = Si» Saucp = S, DO — Bucora nipaminm, OF 1 AC,
DEO — niniitauit kyT asorpannoro kyra AC, £ DEO = p.

i ol T 28, " _2SlS,sin~p
V= 3S,-DO—§S| DEsinp= SS‘AC e s R

3Biaku Maemo opmyay (9).*

Hexait MHOTOKYTHHK 3 IUIOUICIO S NPOEKTYETHCH OPTOro-
HA/IBHO HA TIOHMHY 0. S, — MAOWA npoekuii, & — KyT Mix
TNOMMHOKO MHOTOKYTHHMKA i Iomuuoio a. Toxni

cosa = §,/8. (10)

Posrnanemo puc.  1.6.
Tlpominb BA nexurs Ha rpasi
J(BOTPAHHONO KYTa, PIBHOIO &,
i yreopwe 3 peGpom uboro
JIBOPPAKHOINO KyTa KyT 3, a 3
iHIIOK HOrO rPaHHI0 KYT Y.
Mae micue ghopayra mpoox
cunycia

sin y = sin a-sin f.

* ACO — niniitHuii KyT JQHOTO ABOrPAHHONO KyTa. 3d yMO-
BOI0 LACO = a, LABC = f3, LABO = y . Tpurpanuuii Kyt A
Mae naocki kytu 90°—a, 90°—p, 90°—y, npuuoMy naowMHA
kyTis CAO i CAB nepnenaukynsphi. 3rinHo 3 dopmynoio
TPbOX KOCHHYCIB

cos (90° — y) = cos (90° — @)-cos (90° — f);
sin y = sin a+sin f,
wo # Tpeba 6ysi0 nosecty. *

TEOPEMA KOCUHYCIB JIIi TPUTPAHHOTO KYTA

Ha pebpax Tpmrpansoro kyra P (puc. 1.7) miaknanemo
oauHnuni BekTopu PA =¢,, PB = ¢, Ta PC = ¢,. Binpisku
BD ra CE nepneHanKy/IspHi Ao
npamoi PA. Jlsorpansuit KyT 3
pebpom PA mae Beanunny A,
TOOTO BEIMUMHY KYTA MiX BEK-
Topamu DB i EC. Hexait
LBPC =a, _LEPC =8,
LDPB = y. Toni | EC | = sinf3,
IDB | =siny, |PE| =cosf,





[image: image12.jpg]IPD | =cosy * 3, = PD + DB, &, = PE + EC.
L{aniuacuu__ i g, - 0
é,°¢, = PD-PE + PD-EC + DB-PE + DB-EC =

=cosf-cosy + 0 + 0 + sin f-siny-cos 4,
abo
cos @ = cos B-cos y + sin fB-sin y-cos A. an

3no6yra pismicTs HasMBacTHCS TCOpEMOIO KOCHHYCIB A5
TPUTPAHHOIO KyTa.
3 pisnocri (11) unmsae pisnicrs

_ Cosa —cosf-cosy ;
cox A = sinf-siny 3 (12)
Orxe, 3HAIOUM MI0CKI KYTH TPHIPAHHOTO KyTa, MOXHA 32
copmynoio (12) anaitru foro meorpansi KyTH.
3asnaunmo, mo 3 opmysu (11) npn A = 90° onepxyemo
opmyy TPBOX KOCHHYCIB,

BJIACTHBOCTI IUIOCKMX KVTIiB MHOrOrPAHHOTO KYTA.

1. Koxen mniocknit Ky mMesme CYMM BCIX iHIIMX TIOCKHX
KyTiB,
2. Cyma Bcix nuiockux KyTis Menma 360°,
fAxmo @, B, y — nmocki kytm Tpurpammoro KyTa
(0" <a<180%0° < < 180%0° < y < 180%), 1o
B-yl<a<B+y,
a+ B +y=1360°

Ls cucrema nepiBrOCTE# cKaanae Heobxiany i nocrarHio
YMOBY iCHYBaHHS! TPHTDAHHOTO KyTa.

3ayBaxHMO, O B PSAIi BUNATKIB MOXHA HANTH WyKaHuit
Ky 6ea #oro nobynosu. Y umux BUNAnKax Ailots hopmyan (5),
(6), (8)—(10). Hasenemo we asi Tunosi cuTyauii:

l.LA¢o, BEag, x— KYT MiX npsamoio AB i nioumsow
o.

sin x = 4. 9]
AB a3

e p (A, 0) — ixcranb Mix TOUKO A | nroWHHOK0 0.

2l=anp, A€H, Agta, x — KYT MiX niommuHamMu

a, B.
sin x = £i1e)

P(AD’ (14




[image: image13.jpg]3apaya 3. Hexaii € tpu Touku: A, B i O, wp He aexarth Ha
onuii npsiviit. Toi KaXyTs, 110 BiAPi3ok AB BHHO 3 Touku O min
Kyrom AOB. (0° < LAOB < 180°).

IMin sixum KyToM BUAHO pebpo ky6a Iy G
3 #oro nenTpa? \

* Ha puc. 2.3 sofpaxeno ky6 4, L 1
ABCDA,B,C,D,. 3 MipkyBass cu- \L\\
|
|
1
A

meTpii 9cHO, WO Byab-sxe pebpo Ky- \\f\
6a BMITHO 3 HOrO nenTpa O Mif OxHUM \ o
i tam camum kyrom. Ilposexemo LEOR N S Y
ARiaronani ky6a CA, Ta BD,. BOC — i
wykaunit  kyr. Hexain BC=1, 4 B
£BOC=x, 08 = OC = ‘/73-
3 ABOC 3a T€0peMOK0 KOCHHYCIB MAEMO:
cosx= OB +0C*—BC? _3/4+3/4—1 1
* 5 20B:0C. 2372372 3
TMokaxemo inmmit cnoci6. Tposeaemo memiany OE Tpu-

kyTHuKa BOC. L BOF=x/2, BE=1/2. 3 npamokyTHoro ABOE
MaeMo

7/
Vi

A

m

sinf=BE_1.V3_ 1
i) T R B T
Y  mepwomy BHDasky x=arccosé, y Apyromy

o= ol Z : Ao ¢
X = 2 arcsin 3 i Bignosiai  cmisnapanots, 6o

O T e e
cosx=1-2sin’35 =1 23—3.

Bidnogids. arccosl/3. *

3apaya 4. [liaronans MPSMOKYTHOTO napaneseninena yr-
BOPIOE 3 pefipamu, WO MAIOTD 3 LICHO AiATOHALIO CHiNbHY Bep-
wuHy, Kyt @, B, y signosigwo. [osectn, wo
cos? @ + cos? B + cos?y = I.

* Ha puc. 2.4 306paxeHo npsmokyTHMiI Tapaneneninen
ABCDA|B,C\D,. Hexaii
LDBA = a, LDBC = B,
£D,BB,=y. 3a3uaunmo, wo

_ AB ROBE M,
cosa = DB cosfl = D5
BB,
e S "

8
- Orxe, Puc. 2.4




[image: image14.jpg]aep (A, @) i p (A, I) pianosiano siacrani Bif Toukn A no nao-
wmEy @ i 10 npsmoi L. JIoBeAEHHS CHpPABENAKBOCTI (hopmys
(13), (14) TpueiansHe.

PIBHSHHY TUIONIMHHA V BIIPI3KAX HA OCHX

SIKINO MJIOMMHA MEPETHHAE OCi KOODAMHAT BiATIOBIAHO B
Toukax A (a, 0,0), B(0,b,0), C(0,0,c), Bosa Mac
PIBHSHHS

x/a+ y/b+ z/e= 1.
§ 2. KYT MDK [IPSIMAMU

3anaua 1. llano ky6 ABCDA,B,C,D,. 3uaitti KyT Mix
NPAMUMHA:
1, ¢, A CBiAD;6) CB,iBA;
8) CB, i BO, ne O — uentp
rpani ADD\A,.
7 8 ‘a)ADIIBC(pncZI)
AD.LAD u'mcCB 1 AD;
6) ockinbn DA, i CB,, 0
ST~ >*C BA,D — mykaumit KyT. Tpu-
A 7 KyTHUK BA,D piBHOCTOpOHHi,
Prc. 21 orxe LBA,D=60";
8) DO | CB), orxe DOB —
wykanuit kyT; BO — meniana pisHocroponnboro ABA, D, or-

A

xe ZBOD=90".
Bidnoeids. a) 90°; 6) 60°; B) 90°. *
3apava 2. O — uewrp rpaui ADDA, Ky6a *

ABCDA,B,C,D,. 3HaiiT/ KyT MiX MPIMHMH: 2) COIA 1By 6)
COi A, A
*a) DC 1 A,B, (puc. 2.2), oTxe

D 5} kyT DCO myxanuii. [ToMiTimo, wo
4 1 £CDO=90°. Hexait AB=a. Toni
™ ! ' CD=a, DO = aVZ /2. 3 npaMokyT-
N\o ! Horo ACDO maemo:
i 20D, VE o VT
I\!D ~ ctgLDCO DC—aZAa—z,
i~ 6) npoenemo Binpisok OF | AA,.
Puc. 2.2 8 Kyr COE wmyxkanmi. 3 npsmMoxyT-
y Horo ACOE maemo:
OF

ClgLEOC = CE

Bidnoaiow. a) arcig V1/2; 6) arcctg 1/V5. *





[image: image15.jpg]) AB? + BC? + BB} :
cos’a + cos?B + cos’y D5 =1,
mo # noTpi6ro Gyi0 noBecTH. *
3ayeaxenns. Hexail € BeKTOp @, SKMii YTBOPIOE 3 OCAMH
KOOPAMHAT BiATIOBIAHO KyTH @, B, y. Ynucna cosa, cosB, cosy
HASHBAIOTHCS HAMPAMHHMH KOCHHYCAMH BEKTOpa a. Bextop @
mae koopaunath a (12 cos a; |al cos fB; lal cosy), Tomy
a2 = |al? cos?a + 1@l? cos?f + lal? cos?y,
cos?a + cos?f + cos?y = 1.
by & 3apaya 5. Y npasuabHii
w_:m:pncymiﬁ zpaamﬁ mipami-
i CTOPOHM OCHOB AOPIBHIOOTH
a i b, a sucora nopisxE A.
C Tling sikuM KyTOM BHIHO Giune
pebpo apisaHoi 1mipamMing 3 TOY-
KH nepeTuny ii niaronanei?
Puc. 2.5 * D, E — BHCOTa npaBiib-
HOI YOTMPHKYTHOI 3pisanoi mipamizu ABCDA,B,C D, (puc.
2.5). 3a_ymosoio BC=a, B,C,=b, D,E=h. 3azsaunmo, wo
DB=aVZ, D,B, = bVZ.

Slcro, mo BE=—;—(BD+B,D,)= (a+ b)~g. 3 npsMoKyT-

Horo ABD, E Maemo:

D.E +hVZE _VI-h
ngD,B£=7‘E—=h:»(“—2)—= Fer
Ilykauuii xyt BOB, € 30BHiwHiM KyTOM piBHOGeApeHOrO
ABOD. Tomy "
LBOB, = 2. D BE = 2 arctg Su

at+b’
vI-h

*

Bidnoeids. 2 arcig

a+b’
o G

3anava 6. Y npamomy napase-
neninexi ABCDA,B,C,D; nauo:
AB=BC=a, BB=2a, LABC=120".
Bmaiiti KyT MiX npamamu B\ D i
BM, ne M nexursb Ha Binpiaky AC,
npuuomy AM : MC=1:3.
___* Bsegemo GasucHi BekTOpH
BA=a, BB, =%, BC == (puc.
2.6). 3rinno 3 ymoBo
lal=I¢l=a, 151 =2a,





[image: image16.jpg]@F=F=0,a%=aacos120°= — 5 o
Posknanemo sexropu B, D ta BM n0 Gasucrmnx BCKTOpAX:
BD=BB+BA+AD=-b5+a+5
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3anava 11. Tpusma ABCA,B,C, sanana xoopauHaTamm
uoTHpsoX Bepum: A(l; 1; —1), B(0; 0; 3), C(1; 4; ), B, (1;
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3apaya 13. T[IpaMOKyTHHK
ABCD sirayto no npiaromani AC
TaK, wo naomukn DAC i BAC nep-
nexpnKyagpHi. Binomo, mo AB=a,
AD=b, 3HaliTi KyT MiX NpIMHMH
AC i BD.

* IMicas TOro, SIK NPAMOKYTHHK
ABCD 6yn0 3iTHYTO no AiaroHani
AC, opepxanu nipaminy DABC
(puc. 2.12). Sxmo x — myKauni
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TpuxyTHUK POR i3 croponoio 2V2. Biune pebpo HR nepnen-
JUKY/ISPHE TUIOMMHI OCHOBHM i Mae nosxuny 1. Smaiitu Kyt
MiX ABOMA MAMOGIKHHMM NPSMHMH, OIHA 3 IKMX TPOXOJUTE
uepe3 Touky H i cepenuny pebpa
QR, a npyra npoxoaMTh 4epe3
Touky R i cepeauny pebpa PQ.

* 1-# cnoci6. Ha puc. 2.13
3o6paxeHo jaHy  mipaminy
HPQR. K — cepenuna peGpa RQ,
A — cepenuna Binpiska 7Q (T —
cepenuna pebpa PQ). AK Il TR,

orxe AKH — wmykaumii KyT

(abo cymixHMit 3  HuM). 4
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AC.
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JIO TIOIIMEM OCHOBH TijJl KyTOM
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uepes uentp O KO/, OMHCAHOTO
vl 6ins AABC (puc. 2.14). Binomo,
Puc. 2.14 WO O — CCPEAMHA TinoTEHY3H,

Orxe, PO — Bucora nipaming.
Hexait PO =h. Mposeaemo yep3 sepmuny B npsmy /, napa-
nensry go npamoi AC. OD L L Kyr PBD myxanuii. IToxna-
aemo LPBD =x. 3 APBD maemo:

sin x = Q
PB’ a
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= hVT ¥ cig’B-sin’2a.

Hapeuuri, 3 pisnocri (1) micraemo
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3apaua 16. Biune peGpo npaBMIBHOI TPMKYTHOI NipaMitn
PABC yrBOpIioE 3 NJIOMMHOK OCHOBM KyT y. M — cepenuna
pebpa PB. 3uaiiti xyT Mix npamamu PA i CM.

* 1-i cnoci6. Ha puc. 2.15
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TEOPEMOK KOCHHYCIB MAEMO: Pue. 215

_ IMD? + MC? — DC?| O
gl 2MD- MC

Hexait AB=a, Toni 03=7‘%, PB=PA=PC= -‘,ﬁg;
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Tpom rpani CBP, PE — Bucora rpani ABP. 3naiitu kyT Mix
p npsmumu MN i PE
* 1-i cnoci6. Ha puc. 2.16
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BEKHHY pebpa 3a 1. Beegemo 6a-
3HCHI BEKTOpH AP =g,
§ AB=75, AC = c. 333HalﬂlM0,
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Tenep Maemo:
g o
el :H or1 | |2PtaFma|@ )|
Y=TAR T-1CP 1 W4 coslat]l 4ws $1i

zﬂtzza—tz
4cos T 2V4cos%a+1 4:0: +1

T 2o




[image: image29.jpg]_ Isin%a — 2cos%al _ |1 — 3cos?al

T VI+dcosla VI + doosta

11— 3cos?al ,

L + 4 cos?a

3anaua 20. Koxue pe6po TpukyTHOi nipamian ABCD mae
noexuny 1. Touka P na pebpi
AB, Touxka Q Ha pebpi BC i
TOYKa R Ha pebpi CD Basti

1 1
TaK, umAP-i, BQ-§=CR.

Inomsua PQR nepernnac
npsimy AD y touni S. 3uaiitu
Kyt PSQ.
* Ha puc. 2.19 3o6paxeno
Puc.2.19 Aany mipaminy ABCD. Jlerko
GaunTh, MO BOHA MPaBH/IbHA,
Ilas noGynosm mepepisy no touxax P, Q, R NPOAOBXYEMO
Binpisok RQ 110 neperuny 3 npsMoio DB b ouni K. Nani npo-
BOIKYEMO Bizpisok KP o nepetumy 3 peGpom AD B Touni S.
¥ mepepiai 0TpuMyeMO YOTHPHKYTHUK SPQR, BE — meniana
ADBC.

Bidnoside. arccos

Loz CER=2:
ER=EC—CR—5—§—6, CR:ER=2:1, orxe
RQ | BE. 3sincu sunausac, mo BK:BD = ER:ED = %, orxe
BK = L BD = L. 3 AKBQ 3a TeopeMoi0 KOCHHYCiB Maemo:

3 J
KQ? = BK? + BQ? — 2-BK-BQ-cos 120° =
=1/9+1/9-2:1/3-1/3-(-3) =173 ikQ = 1/v3.
3 APBQ 3a TeopeMOo KOCHHYCIB MAEMO;

PQ?=PB*+BQ*~2-PB-BQ-cos60°=1+1 2. 1. 1.1_7

3 APBK maemo:
PK*=PB*+KB?—2-PB-KB-cos120°=
=11 S0 ST
Sgtoesals (‘z)‘zo LEk=e
3 APQK 3unaxoanmo:




[image: image30.jpg]195080

PK2+QK?—PQ* _ 36 336 _ 23
2PK-QK 2715‘ o 2
6 V3
TIpoBenemo Binpiaok BF | KS. PS — cepenusi niinia AABF,
orxe AS=SF. Jlani nomitumo, mo SF: FD = KB: BD = 13;

cosLPKQ=

orxeAS : SF: FD=L1:315D = 3.

3 ASKD maemo: SK2=SD%+KD2-2:SD+KD:cos60°=
16,06 5441 304 g WTT 5 50

AT T 1 T 1 15
MaemMo:
SQ*= SK*+ QK*— 2-SK-QK-cosLPKQ =
304 1 HT9 1 23 _ 139 V139

T ey 6 |l i
Hapemri 3 ASKQ maemo:

304 139 1
 SK2+SQI-KQ?_ 2517253 __46
o2 KSQ=""35K-S0 5 4 =VI6AT
157 718
r¥evy 46,
i0n0aidb. arccos yEaT
BIMPABH

1. Fuafitv KyT M AlaroRAAMIO KyGa | f0r0 pebpom.
Bidnoside. arccas .

2. «IlerMHO» HAMBAETLCS MPAMOKyTHMIt mApajenenines, y SXoro
sunipy siHOCKTSC, K 1+ 2 1 4. Buairi kyTH MiX alarouanmo uerim 1a i

pebpamm.

Bignoaids. arccos 75-‘— arccos 3y arccos A

3. Jlano ky§ ABCDALBLC1DY. TTia sknm KyTOM BIuHO S Bepumty A:

2 Hiaronans BD1; 6) peGpo BB1; 8) pebpo CC1; 1) minpiao D10, ae O —
uewtp rpani BCC1B1.

Bidnoaidw, a) 90°; 6) 45% 8) arcig 7‘1;  arcig VZ.

4. Buadiy xyT Mix Gisnnmst peGpamm PA | PC npanwaiiol HOTHPHEYTHOR
nipamian PABCD, y sxoi:
a) ncl pebpa pismi Mix co60I0;
6) sucoTa Bpiui GLibLLa CTOPOHH OCHOBH;
anodema Bsiui GLTbia CTOPOHM OCHOBH;
1) WIOWA TPHKYTHHKA PAC ROPIBHIOE MO OCIIOBH.

Bionoside. w 90°6) 2 arcig 57y ») 2arcig Jein 2arcig 5.

an




[image: image31.jpg]5.V npassuist worMpukyTHif nipamini PABCD sci peGpa pisal. 3nasimi
KyT Mix npsmumn: 8) AP § BC; 6) AP PD.

Bidnosidb. a) 60°; 6) 90"

6. V npamwibuift uomwpueytuiit apisauidt nipamini cropouw ocwos
AOPIBMIOIOTS @ i b, & BMCOTa AOpisHIoe h. [TiA AKMM KYTOM BUAHO CTOPOHY
MmKbol 0CHORM aphanct nipamizn 3 Touky nepeTHny aronanei?

b

Bidnosid. 2 arcsin V’LT .
4% +2(a + b
7. BHCOTA npassILHOT TPHKY THOT nipamian BaBiul GL1bIna CTOPONM OCHOBH,
M — cepenuna BucoTH. TTin SKHM KyTOM BHAHO 3 TOUKH M CTOPOHY OCHOBH
nipamimn? v
Binoaid. 2 aresin -

8. Y npasuanitt worupuxy it mipamigi PABCD mucora sasiul Mesma
cTopoun ocrosu, M — cepenuna peGpa PC. Ilia sxmm xyToM BuaHO 3
TouRM M:

a) sucory nipaminu; 6) peSpo PB; 8) pebpo PA.

Bidnosids. 2) 2 arcsin 7z 6) arccos 7 ) arecos v3y.

9. K — cepensna pefpa CD xy6a ABCDA1B1C1D). 3uasiy xkyT i
npamymu DB i D1K.

Bionoside. utoclvro-l 3

10. [liaronass NPSMOXYTHOTO Napanenenineaa yTBOpIoe i3 CTopoRaMH oc-
HOBM KyTM, CyMa sSxux jopimmioe 120°, JIOBXMMM fMX CTOpiH OCHOBM
signocaTues, sk 3 : 5. Suaiity uassani kytu.

Bidnosidw. arcig 13/3V3; 120" — arcig 13/3V3.

11. O — uewrp rpasi CDDCy ky6a ABCDA1B1 C1D1. Sumitrut xyT Mix
npsmumm A10 1a BD.

Bidnoside. arccos 1/2V3.

12. Ocnosoio napaneneninesa ABCDA181C1D1 € npsmokymiuk ABCD,
y sxoro AB=a, AD~2a. Bigomo, wo LA1AB=LA1AD=60", AA1=4a. 3uaiTn
Xy sabx npsmwn BLD Ta BM, ie M — cepesmsia pebpa CD.

Bidnoside. arccos 3/17.

13. Jliaronans NPIMOXYTHONO napaneseninesa yreopioe 3 omimm pebpos
xyT 60, a 3 ysoMa iHuMMM pebpamu, U0 BUXOASTS 3 TIET X CAMOT BEPIUMHH,
XYTH, CyMa sxux nopismioe 105°. 3uait ul xym.

Bidnoaide. 45" 1 60°.

14, Touxw E i F € cepenunamm sinpiaxis AB i CD sinnosiano, a npsma EF
NEPNEHMKyASPHA A0 KOXHOT 3 npsMux AB | CD. Binomo, wo AB=4, C D=6,
EF = V5, cos£ ACB=5/7. 3uaittu xyT Mix MuMoGixHiMu npamumu AB 1 CD.

Bidnosids. arccos V8/3.

15. Bai pe6ipa npaMoT TpHXyTHOT npuavm ABCALB1C1 piski. uadiits xyt
Mix npsmoio BC i 8) npamoio AC; 6) mpsmaio A1C.

Bidnoaids. a) arccos 1/2V7; 6) arccos 1/4.

16. Y npaswnsnift TpuxyTsbit nipamini PABC sci pebpa pisni, D — cepe-
Auna pebpa BC. 3uaity xyr mix npsmumu a) PDi AD;6) PDi AB.

Bidnoaios. a) arccos 1/3; 6) arccos V3 /6.

17. Ocwosowo mipamizu € npasuaskuii AABC i3 croponow a. Bucota
nipamiam PA mae nosxcuny b. 3uasiti xyT Mix npamumu PC i AB.

Bidnosids. arccos —Fi=—
: Wi+ 8




[image: image32.jpg]18. Bci pe6pa npasunsnol TpuxyTHOT nipamian PABC pini, AA;, —
mepiana rpani PAB, BB, — meniana rpani ABC. 3nakTh KyT MiX npaMumMu
AA, 18 BB,

‘Bidnoside. arccos 2/3.

19. Bl peipa npaswisioi TpukyTHO! npnsMu ABCA, B, C pisii. 3uasimn
Ky Mix npamuen A, B 18 B,C.

Bidnoside. arccos 1/4.

20. Biune pe6po npasbol TpuKyTHOT nipamian sasiui Giasue croponu
ocHoBM. 3aiTi KyT Mix anodemolo nipaMinn | BHCOTOIO OcHOBM, AKa HE
TIEPETMHAETHCS 3 L0 anodemoio.

Bidnoside. arccos V3/30.

21. Bei pefipa npasuaskol TpuxyTHO! npusMu ABCA, B, C pinsi. Suakitu
xyr wix npamn A,C 13 B\C,.

Bidnoside. arccos VZ/4.

22. ¥ npaswnbaiii TpnkytHidi nipamini DABC uci pebpa pisui. M | Q
BianosiHo cepenuny pebep AD 1 DC, a N | P sianosiauo ueutpu rpaneit BDC
i ABC. 3uadm xyr Mbx npsmumu MN 1a PQ.

Bidnoside. arccos 1/18.

23. Ocnooo nipamian SABC e pissoGenpenuit npamokytumit A ABC,
rinorenysa AB sixoro aopisiioe 4vZ. Biune peSpo SC nepnewyaspne 1o
TIOUIMHH OCHOBY | MAE ROBXHITY 2. SHRFITH KYT MIX MUMOGIKHUMHM NPAMH-
MM, OIHA 3 SKMX NPOXOAMTL wepe3 Touxy § i cepeqmny pebpa AC, a inwa
npoxonnTs uepes Touxy C i cepemuy pebpa AB.

Bidnoside. 60",

24.Y Tpuxymif nipanizi SKLM sucora SO npoXomTs uepes uewp O
xona, snucanoro 8 AKLM. Le xono noruxaerscs 10 pebpa KL y touui D, a
70 pebipa LM y Tou E. Binowo, 0 £ SKL=/3,a £ SLK~x/4, Bisowenis
nnowl ADBE 1o naowi AKLM nopissioe > "ﬁ, Suadirw xy LSM.

Bidnoaide. 0.

25. Y npaswaswiit woTHpHkyTHift nipasisi PABCD £BPCea. 3uaity
L4PC.

‘Bidnoside. arccos(2cosa—1).

26. Y npaswabHift YoTMpukyTHIA nipamigi PABC nci pefipa pinui.
cepeguna pebpa AB, F — cepennna pe6pa PC. 3HaitTy KyT MUK npsmymm:
a) EFi BC; 6) EF) DC; 8) EFi PD.

Bidnoside. a) 30°; 6) arcsin1 /2V3; 8) 90"

27. Y npasunsiift woTMpuxyTHii nipamiai PABC sucora popismioe €10-
poui ocHOBM. BianauuTy kyT Mix npamumi PC | AB.

BiOnooiD. arccos .
28. Ocronow nipamian e npamaxytuuk ABC D, nputiony Ali=a, AD=b, PA —

mucoTa mipamims. 3naliti kyr Mix npsmusu: a) PB 1 AC; 6) PDi BC; w) PBi
DC: 1) PDi AC.

Bidnoside. 8) arccos 3 6) arcige/b; ») arcig c/a;

3
@ +A) (@ + )
TR e
VE+HE +d)

29. PO — sucora npaswasoi n—xyTaoi mipamim PA1A2... An. 3uadimi kyr
Mix npamimu PA2 | OA1, sxuio £ A1 PAya.

Bidnosid dna/anZu/u)

r) arccos

cos x/n




[image: image33.jpg]30. Kocuyc xyra mix Giunamu peGpamu npaswisOl HOTMPMKYTHOL
NiPAMIZI, 110 HE NEXKATH B Ok FPANI, A0PIBHIOE k. FHAHTH KOCHHYC NAOCKOIO
KYTa (pM BeMHI mipAMIAH.

g ek

Bidnosids. 7

31. Biuni rpai NPABKALHOI TPUKYTHOT NPUIMHM — KBAPATH. SHATH KyT
MiX Aiaronanano Giunoi rpaui i CTOPOHOIO OCHOBM, SKA HE MEPETMHAE LK
AiaroHans.

Bidnosidb. arccos VZ/4.

32. ABCD — tpukyTHa nipamina, aci pefpa sxof Maiots gosxuny 1. R P
sianosiano cepenuny pebep AB 1a CD. Touxa Q nexuts Ha pebpi BC, npusio-
My BQ': CO=1 : 2. Tlnomuna PQR nepetunac pebpo AD 8 rouui S. 3uafity kyr
Mix npsmumn RS § CD.

Bidnosidy. arccos 1/V7.

33, OcHOBOIO NPAMOT NPHAMH E NPAMOKY THMIA TPUKY THHK 3 FOCTDHM KYTOM
a. HanGinsuwa 3a niowmeso Giuna rpaus npuaMy — KBaAPaT. 3HaiTH KyT Mix
AlaronansMM ABOX iHuX Giuyx rPaNeit, AKi NePETHHAIOTHCE.

i

Bidnoside. arccos ————s——————.
(1 + sin%a) (1 + cos’a)

34, Ky mix momMa MumoGikimMMi npsMumy zopismioe 45°. Touxa M
NEXHTH HA ORHIA 3 HHX, @ TOUXa N Ha Apyrifi. JIoBXMHA CRLILHOO nepresay-
KyASpA MUMOGDKHMX MpaMux yaiul Grsiwa BicTani BIR Toux M 10 HBOMO |
BTpuul MeHa BincTani Big rouxu N 10 HBOrO. 3HaiTH KYT MIX CniBHMM
NEPNEHAMKYASPOM i IPMOK MN.

V31 £ 6vZ
Bidnosidw. arctg |———5—— .
35,V rpukyrsih npuai ABCA1BIC1 mawo: AB=c; AC=b; BC=a;

LBAAy=a; £CAAL=B. Bnaiitu LBCC.

Bidnoside. arccos (Mﬁ) :

a

§ 3. KYT MIX ITPIMOIO 1 IUIOMMHOIO

3anava 1. [pama yTBOPIOE i3 CTOPOHAMHM NPSMONO KyTa

rocTpi KyTd @ i f. BusHaumtu KyT Liei npsiMoi 3 nomuHOL
npSMOro KyTa.

* Ha puc. 3.1 306paxero cutyauiio, AaHy B ymoBi, A —

BEPUIMHA NPAMOIO KyTa, PO — NEPNeHANKysp A0 TIOUKEA

p LBOO KyTa, OB ta OC — nepnen-

JMKYJSPH, MNPOBEAEHI [0 CTOPiH

npsMoro Kyra 3 Touku O. 3a ymo-

BOW LPAB = a, LPAC = B

0°<a <90°, 0°< B <90). He-

c, o Xali PA~. 3 APAB wmaem

AB =lcosa; 3 APAC wmaemo:

AC=lcosfl. YorupukyTHuk ABOC

7 7 MAaE TPH NPSIMi KYTH, OTXE LE Npsi-

Puc. 3.1 MOKyTHHK. 3a Teopemoio Ilidaropa





[image: image34.jpg]\

\
OA = VAB™+ ACT = yPcos’a + Pcos’f = Wcos?a + cosB.
PAO + wyxanuit xyr. Hexait 2 PAO=x. 3 APAO macmo:

%=WX=M= vcos?a + cos?p.

Bidnoaide. arccos Vcos?a + cuszﬁ‘ i

3ayeancenns. Posrnisnaioun TpurpaHumit Kyt A, Gauu-
Mo, mo a + B > 90°. 3 npyroro Boxy, ns ymoBa € i gocrar-
oo, Jlilicno a + B > 90°® a > 90°— f @ sina > cos f &
« sin’a > cos?8 < | > cos’a+cos?f i arccosveosa + cos?P
icHye.

};lana'-la 2. KyT npu Bepuiusi pisHOGEAPEHOTO TPHKYTHUKA
ABC (AB=AC) popisnioe . [Tromusa o npoxonuts ucpea
meniany BO uporo TPpUKYTHUKA | YTEOPIOE 3 BiUHOI0 CTOPOHOIO
AB xyt f. 3uaiiTi KyT MiX CTO-
poHoio BC i IIOMHHOK 0.

* Ha puc. 3.2 so6paxeno
namuit pisroGeapenmii AABC.
A4, 1a CC, — nepnennukyns-
py o wiomunn o. Jlerko 6auu-
T4, wo AA, = CC, = AB sin .
3 AABC smaiinemMo, wo
BC = 248 sin a/2. Kyr CBC,
wykanuil. 3 npsSMOKyTHOro
ACBC, anatinemo:

sinx = i = —LAB ?I" = _L?lﬂ .
BC!  24Bsina/2  2sina/2
Bidnogide. arcsin —L2 S
sin a/2

3anaua 3. Y npsaMokyTHOMy TpuKYTHUKY ABC C=90°,
AC=8 cM, BC=6 cm. Uepes rinotenysy AB NpoBeaeHo naomy-
HY 0, KA YTBOPIOE 3 KATETOM
AC xyt 30°. SIxuii KyT yTBOpIOE
3 IUIOMMHOI0 0 KOXHA MeiaHa
AABC?

* CO — nepnerankynsp,
nposenienuit 3 Toukyu C 10 mio-
mwunn o (puc. 3.3). 3a ymosoo
£CAO =30°. 3 A CAO maemo
CO = AC -sin30°= 4 cm.
CC,0 — Kyt Mix MmeniaHowo





[image: image35.jpg]CC, 7a nomuHolo @. [loMiTimo, mo CC, = %AB =5Son
3 ACOC, maemo: |

sinZCC,0 = L

g
[ et

AA, — mepiana AABC
AA, = VACT+ ACF = VBT ¥ 37 = VT3;
AK L BO.KA, = %co = 2.3 AAKA, maemo
A K 2
sinZAAK = S = I

BB, — me onua meniana AABC:
B,B=VBC™+B,CT=V§"+4*=V32=2V13. B,P L OA.

B, P=A,K=2.
7 BP 2 1
3 ABPB, maemo sinZB,BP = B,B =W - V3"

Bidnosides. arcsin %; arcsin m; arcsin V-lB- e

3anava 4. [IpsMoxyTHMit TPHKYTHHK ABC, y sKoro
£C=90°; BC=8; AC=6, nexxursb no oaun 6ik Bix rwromusH o.
Horo BEPIIMHA BiafajeHi Bin
NJIOMMAK O Ha BincTani AA =3,
BB =7 ta CC,=8. 3uaittn Kyt
MiX MJIOMMHOI O i NPONOB-
xennsM meniaan AABC, npo-
Benenoi 3 Bepmuny C.

* Hexah CO — Meniana
AABC (puc. 3.4). AB=10,
CO=1/24B=5, 00, — cepenust
ninis Tpameuji ABBA,, orxe

00,= L4 +8B)=2@+7=5. 0p 1 ocC,

CD=CC,—00,=8—5=3. Kyr COD mykanmi. Hexai
£COD=x. 3 ACOD maemo:

Puc. 3.4

CD

sin x = 55

tales

Bidnoaide. arcsin 3/5. *
3anaua 5. Mix 180Ma napasie/IbHUMH MUIOMIMHAMA JIEXATh
1B BIAPISKM 3 KiHUAMY Y X MiomuHax. [JOBXUEM BinpisKin




[image: image36.jpg]BigHOCaTHCH, Sk 2:3, a KyTH
UMX BIAPISKIB 3 IIOIMHAMHY, SK
2:1. 3uaitty uj KyTH.

* Curyauilo 3azaui 306pa-
Xeno Ha puc. 3.5. 3rigHo 3
ymoBow AB : AC = 2 : 3,
£LABO:LACO=2:1. (O — npo-
CKILisl TOUKH A Ha OfHY 3 napa-
nebuux wiomus) . ITokranemo
AB =12y, AC =3y, LACO =x, Puc. 3.5
£LABO=2x. 3uaiiieMo Binpisok
AO 3 tpukyrHukis ABO i ACO: AO = 2y-sin 2x = 3y-sin x,
3Biaku sin 2x = 3/2 sin x, 2sinxcosx=3/2sinx, cosx=3/4.

Bionosids. arccos 3/4; 2arccos 3/4. *

3apnaya 6. [1aockuit KyT NpH BEPUIMHI NPABMIBHOI N-KyT-
HOI 1ipaMizn ZOPiBHIOE . HANTH KYT MiX IIONMHOIO OCHOBH
i a) Giummm pebpom; 6) anodemoro nipamiau.

* a) na puc. 3.6 306paxeno %—y vac-

THHY TPaBHJIBHOI N-KYTHOI mipamimu.
3a ymoBoio £ APB=a. TlocainosHo 3Ha-

XOIUMO: £ PAB:L (180'—a)=90'7c‘

LAOB—ﬂ LOAB= (180' )=4
=90" — l_8n0_ 3riggo 3 opmynoio
TPbOX KOCHHYCIB MaeMo:

c0sZPAB = cosLOAB-cos £ PAO; RS

cos (90° — a/2) = cos (90-— ﬂ) oS LPAO;

4 ‘ & s __Sina/2
sina/2=sin180°/n-cos £ PAO,3sinku CQSLPAO__sinISO‘/n'

6) nposenemo anodemy PC. PCO — wykanuit kyt. Hexait
£LPCO=x, AC=a. 3 APAC maemo: PC = a-clg %; 3 AAOC

maemo: OC = a-cig &

Tenep 3 APOC Maemo
_0C _cigl180°/n _
cos x = 5 —_ctga/Z tga/2 ctg 180°/n.

sina/2

. : 180°
Bidnoaide. a)arccos (_sinIBD'/n) 6)arccos (Igzclg )

aa




[image: image37.jpg]Banaua 7. Y npsamokyTHuky ABCD AD=a, AB=b. Bepun-
HA A JIEXMTh y NJOWMHI 0, CTOPOHM AB i AD yTBOPIOIOTD 3
WIEI0 MJIOIKMHOI0 KyTH @ i B BianoeigHo. kMt KyT yTBOpIOE

4 miaronans AC MpSAMOKYTHHKA 3
IIOMUHEOK a?

* TpoeKui€lo NPIMOKYTHHKA
ABCD sa niiousy o € napane-
sorpam  AB,C,D;, (puc. 3.7).
CAC, — wykannit kyr. Hexait
LCAC,=x. TlocninosHo 3Haxo-
p, AMMO, O BB, = b sin a,
DD, = asin 8, O — ueHTp nps-

8 MokyTEMka ABCD. 00, L o,
A 0O, — cepeans niHis Tpaneuii
Puc. 3.7 BDD, B,, Tomy

200, = BB, + DD, = bsina + asin .
3 npyroro 6oky, 00, — cepenns ainis AACC,, Tomy
CC, =200, = bsin & + asin f.
Tenep 3 ACC, A maemo:

E CC, _ bsina + asin
sinx = S = EYEL L.
Bidnoeids. arcsin & a2+ 4P,
a + b2

Banava 8. ABCDA,B,C,D, — npsmoKyTHuil napaie-
neminen, y skoro AB=2, AD=AA=l. 3uafitn Kyt Mix
Aiaronasmo BD, i NAOWMHO©, MO NPOXOANTS Yepes Touky D,

2 ¢ CiA,. al k .

* 1-i_cnoci6. Bsegemo GasucHi
sektopu DA =a; D,C,=b; D,D=7¢
A (puc. 3.8). Tomirumo, mo |a 5
151 i =0¢ 5

—=¥0 D, B=a+b5+C. Hexalt I — HOpMasb-
8 \| - 1
- Hui _BekTop _maomumn  DAC),
A= 2, 7 = xa + yb + zc. BizbMeMo y_mwio-
Puc. 3.8 wwni asa sektopu: DC, Ta DA .
DC, =T -, DA, = a — ¢. Ockinbku
n— HOp_MmHBﬁ_B;_K[Op naomuru DA,C,, MawTh Micue
pisocti - DC, = - DA, = 0.
(xa + yb + z20)(& — ©)=0, [y5? - zc2=0, [4y-2=0,
(xa + y§ + z0)(@ - ©)=0, | xa? — zc2=0, | x—z=0.

=





[image: image38.jpg]Bsincn x=4y=zin = 4a + b + 4c. 3riguo 3 popmyaowo (6)
§ | maemo:
 wDE
RSN TP W
A X — WyKaHH KyT.
nDB=@4a+b+4)(@a+b+70) =
=422+ P+ 4t =41+ 4+4-1=12;

17l =V (4a+5+4)2 =V 16a*+5+ 162 =VI6+4+T6=6;
1D,B1=V @+5+3)2 =V 24+ B2+ =VIF4F T =V6.

Tenep 3 dopmyan (1) macmo:

A 12 2 ‘/ 2
sinx=gE=7g= V73
2-# cnoci. Beexemo cuctemy koopamsar Tak, wo D, —
TIOYaToK koopmuHar, D,C, — sick Ox, D;A, — sick Oy, D,D —
Bicb Oz. Ouesuano B(2;1;1) i D,B(2;1;1). Maowmuna A, DC,
MAE PiBHAHHS

x/2+y/14z/ 1=1, orxe 7 (Zl 15 l).

3rigno 3 popmynoio (6) § 1 Maemo:

el ImDBI 14141 _\/_
S s ST e
V6

V3

Bionoaidw. arcsin V2/3. *

3anava 9. Y npaswibniil YOTHPMKYTHIN nipamini PABCD
BCi pebpa pisni Mix coboio. 3uaiiTh KyT Mix GiunumM peGpom
PB i nnoumsoio PDC.

* 1-i1 cnoci6. Ha puc. 3.9 306-
PaxeHO MPaBHABHY YOTHPHKYT-
uy nipaminy PABCD, y sikoi Bci
pebpa pisHi Mix cobow. PE —
anodema mipamigu, [ — npama,
IO NPOXORUTS Yepe3 Bepmuny C
napanensHo anodemi PE. BF —
NEPEHANKY ISP, NPOBENCHNN 3
Bepunnn B na npamy L. DC L BC
i DC L I, orxe npsma DC nep-
NeHAuKyASpHa wiowusi BCF i





[image: image39.jpg]DC L BF. BF — nepnesaukyasp 1o niowusu PDC, nposene-
Huit 3 Touky B. Takum unsoM, BPF — mykanuit KyT. Hexait
£ BPP=x. TIpaMoKkyTHi TpHKYTHUKM BFC i BFP pieri, 6o ma-
I0Th CriibHuA KaTeT BF i pisHi rinorenysu (BC=BP). O'rxe,

LBPF = LBCF= LOEP = x Hexait AB = a, Toui OF = 2,

E\/—:{ .3 APOE maemo cos x = % —% a\/3 7'3-
R cnocx6 Baegemo GasucHi_pextopn OD=3a, OC=5,

OP=¢. Tom BP +% DC=3-a, PC b-v¢.

TMomitamo, mwo @b ¢ = ¢+a = 0. [oknanemo OC=t, Toni

1al =151 =121 =1t n=xa+yb+zc — HOpMAMbHMIL

BEXTOD niomuEn PDC.

n-DC=0, (xE+y§+zE)(75—Z)=O,{—t’x+t’y=0.{—

a
a

n-PC=0,) (xa+yb+2c)(b—¢)=0,] P~y—12z=0,
3BIAKM X=y=z.

Bisbmemo 71 =2 + & + ¢. 3riguo 3 dopmysoio (6) § 1
MAEMo

|BP-7il __|(@a+o)(a+b+e) | _ 12421 _ 2 /2
SCYS BB Tnl T%N’i =TRs T A

3-# cnocib. Beenemo npocTopoBy cHCTEMY KOOpAMHAT. O —
noyarok xoopaunat, OC — Bick Ox, OD — Bicb Oy, OP —
Bick Oz, OC=1. Jani snaxonumo: C(1;0;0), D(0;1;0), B(O,
—1;0), P(0;0;1), BP (0;1;1). Mnomuna PDC Mae piBHSHHS
x/14y/ 14z/ 1=1, abo x+y+z—1=0. Orxe n(1;1;1) — HOpMans-
HUi BEKTOP i€l nomuny. Tenep maemo

1BP7 | 2 ﬁ

HAX=TEp Tt Ve V3"
Bidnoeide. arccos 7% ¥
Tlepesipre, mo arcsin V273 = arccos 1/v3.

3anaua 10. Anodema npa-
BWIBHOI TPUKYTHOI mipaMminn
YTBOPIOE 3 ILIOLIMHOIO OCHOBA
TAKH# caMuit KyT, K i 3 Giunoto
rpanHi. 3HaiTH Lei KyT.

* PO i PE signosiano sucora
i anodema npaswaBHOI TPHKYT-
HOI mipamizu PABC (puc. 3.10).
CD — sucora AABC, EF 1 CD.
MpsiMa / mpoxoauTh uepes Tou-
Puc. 3.10 Ky F mapanenbHo npsiMiit PD.





[image: image40.jpg]EK L I. EK — neprneHguKyaap, NpoBeacHui 3 Touku £
no naomunu PAB. Orxe, KPE — wykauuit kyr. Hexait
LKPE =x. 3riHo 3 yMOBOK MAaEMO:

LKPE=LPEO={PDO=LKFE=x.

TpsimMoxyTHi TpukyTHuks PKE i FKE pisui, 60 Maoth
cninbanit karer KE i pipai rocrpi xyH. 3 piBHOCTI UMX TPU-
KyTHuKiB BuUmMBac, mo PE=EF. Jlerko Gaumrs, mo
FE:DO=3:2. 3 APOE macmo:

cosx=0E/PE=0D/ FE=2/3.

Bidnosids. arccos 2/3. *

3anaua 11. Biune pe6po npaBuabHOI TPUKYTHOI mipamiau
JopiBHIOE b, A BACOTA — A, 3HAHTH KYT MiX MEAiaHO0 OCHOBH
i GIYHOIO rPAHHIO.

* Ha puc. 3. 11 306paxeno
npaswbHy TPHKYTHY mipamiay
PABC. PO — sucora mipaminm.
Megiasa AD ocHOBM mipamian
YTBOPIOE pi3Hi KyTH 3 FPaHHIO
PBC i rpantio PAC. Ockinbku
momuHa PAD nepneHanky-
nspHa no peGpa BC, PDO —
KyT Mix MeniaHow AD i rpan-
Hi0 PBC. Hexan £PDO =x. 3a
yMoBoKW PA=b, PO=h.

op=140=LF=72.

PO 2h

3 APOD maemo 1g x 0D~V —TZ"

BE — meniana AABC. DT )| BE. Yepes touxy T npoBcaeno
npamy [ | PE. DK L I ficso, mo DK — neprenaukynsp,
nposefenuit 3 Toukyu D va mommny PAC, a tomy KAD — kyT
mix menianoio AD i ruromuroio PAC. Hexait £ KAD=y. 3 npsi-
mokyTHOTO AKAD Maemo:

KD _ TD:sinLKTD

Puc. 3.11

BRI T AT M

Ockinskn £DTA=0", a LDAT=30", 10 TD = 74D. 3
pisrocti (1) maeMo

sinZKTD @

siny= 3




[image: image41.jpg]3aanaunmo, mwo

k B PO By
sinZKTD = sin PEO = PE - VP —AET @)

HamuacquD:M—AE\’I \/Ez—hz,aninxu

AE = ﬁ VBEZ = R2. Tenep 3 pienocti (3) nicraemo:

T _;@z- ok s 8
SR - CoaSty
Hapemrri 3 piBsocri (2) maemo sin y = By

Bidnoside. arctg Wz_l-l_h"; arcsin 77:'37!- ;

3agasa 12, Ocnosolo
nipamimn PABC € pomb ABCD
3 uentpom O. Cropona pomGa
JOPIBHIOE @, a rocTpuit KyT
A=a. PO — sucora nipaminu,
WO Mae NOBXuHy A. 3uaiitn
KYT MiX npsmolo PB i naomu-
HOMW PCD.
Puc. 3.12 ¥ ABCD — pomb, y sixoro

AB=a, LA =x (0°<a <90°).
O — uentp pomba, PO — pucora nipamian (puc. 3.12). Bube-
peMo cucremy xoopnunav TAK, 9K noxa:auo Ha puc. 3.12. Tlpu
upomy C (acos 3 0; 0); D(O asm 5 0); P(0; 0; A). Tlaomuna
—+ —L— i
acos 3 asin 5

n ;n; %;% — HOPMAJIbHMH BEKTOP MJIOMIMHA

acosz  asin

2.2

PCD. BP = OD + OP,’orxe

BP (0; asin%; h). Hexaii x — mykanuit kyt. 3riano 3 dop-

PCD mac piBHSHHS

Myz010 (6) §_l_uacuu:

Jekftes 1041411
B R
Inl-18PI

sinx:





[image: image42.jpg]\ ahsin a

5 ;o
| B+ %a’sm’a R+ a’sm’i
ahsina

VA2+%ulsinza \/h1+alsinz%

3apava 13. YV npasnabHil TpuKyTHIA nipamini SABC i
pebpa pisxi. [iommna @ npoxoauTs uepes sepumun S, C i
cepenury M pebpa AB. Tlaomuna f upoxonuts uepes Bepim-
Hy B i Toukn K i L — cepennnu pebep SA i SC sianosiauo.
Maoumen « i f neperuna-
1ThCH MO mpaMiit /. 3Haitti
KyT MiX npsimoro [ i naomm-
How ABC.

* SO — BuCOTa MPABMIB-
HOi  TPHKYTHOIi  mipamimn
SABC (puc. 3. 13). Hexait pe-
6po nipaMiau Mae I0BXHHY a.
Tnomyna a(SCM) i nuromu-
#a B(BLK) wmaiors crinbhi Puc.3.13
ToukH L i T(T=BK N SM).

Orxe LT — npsma L L, i T; — npoekuii Touok L i T na

Bidnoaids. arcsin

nuommey ABC signosizHo. Binmitumo, mo OC = 7‘%‘
1 a = 2 ;

OL, = 2OC =33 = OM. Ocxkinsku BK i SM — meniann

1 2 a 2

AABC, 10 MT = 5ST. Orxe, OT, = FOM = 37 Hani

2
maeno: T,L, = OL, + O, = 3% + 3% = /. 3 AS0C

1/ 2 1 /
gicranemo: SO = VSC2—0C2 = V a2 — % =g % :

a/T, lso- 2L .
w3 = SO—3‘/3, NS L EL;

L, =150 =
¥, e _av2 avl _aVl, = _Sa
e S v e L T
TMpsma ! mepetvrae mommAy ABC y Touui F. LFO — wyka-
nui kyT. Hexai £ LFO=x, Toni £ LTN=LLFO=x.
@2, Sa _ V2

Bidnogide. arctg VZ/5.*




[image: image43.jpg]* Ha puc. 3.15 sobpaxeno na-
Hy nipamixy PABCD. TToGyayemo
NpSMOKYTHMH  mapaJesneninen
KTLEMCDN 3 piaronanmo DK.

a) wykauuit Kyt KDM.
KM = 3 h,MD = ——f“f. 3 AKDM
MaeMo:

O KMk Puc. 3.15
1gZKDM = MD = a3’

G)WYKBMKYI'KDT‘KT‘_ or=V a +— ——V4az+h
3 AKTD maemo:

T, RN
te<KDT = o = Vi 1 72
B) mykanui Kyt KDE. KE=a, ED = %v a® + h.3 AKDE

MaeMo;
KE 2a
18LKDE = bF = Var+ 1T’

r) nposenemo Biapisok NF, napanenbuuii i pisnuit
Binpisky AP. AMNF=ABAP. KG L NF. fcno, mo KG — mep-
TEeHAMKYISp, NPOBEACHHUI 3 TOuKH K 10 niaomuun PAD.

Mlykasuii  kyr  KDG. TlocninosHo — 3Haxoammo:

2
=Va+2Z 1 g, MN-ME
DK=Va+% FVoar+ ki MH =—r—
ah
MH L NF); = 3 KG=1/2MH: .
¢ R Va* + h? Dt Wat + h?
3 AKDG maemo:
KG ah__ V3ath ah

SineKDG =3 =57t 3 V@ G -

Bidnogide. a) arclg ;‘—33; 6) arctg T » i
2a : ah
1) - rCs| i
B) arcty R 1 A T 5ak + 1)

3apnava 16. Bci n/10CKi Ky TH NIPH BEPLIMHI NPABUIBLHOI TPH-
KyTHOI nipamizn PABC npsmi. Ha Giunux pebpax PA, PB, PC
Bubpani Bignosiano Toukn M, N, Q, npuuomy PM:MA=1:1,
PN:NB=2:1, PQ:QC=3:1. fxuii xyr yrsopioc sucora PO
nipamian PABC 3 nuomunoio MNQ?




[image: image44.jpg]3anava 14. Ha peGpi SA npaBuabHOT TPUKYTHOT mpawﬁnu
SABC 3 sepmuuHO0 S B3ATO TOUKY D, uepes siKy 3po6)lEHO
nepepi3 mipamiaM, skuit neperuHac anodemu rpauei SAC i
SAB y Toukax M i N. Binomo,
1o npsimi DM i DN yTBOpIO!
KYTH f§ 3 MJOMIMHOK OCHOBH
mipaminu, a kytu DMS i DNS
nopisaolTs @ (0 < @ < /2).
3uaitta kyr MDN.

* SABC — npaBuibHa TpH-
KyTHa mipamiga (puc. 3. 14).
D € SA, H — npoekiijs Toukn
D na mnoumny ABC. DEF —
JaHMit B yMOBi mepepia mipa-
Lk mign. EF | CB, DE N AC=R,

EG | RH (G € DH). L —
cepeauna sigpiska EF. LDEG=(DRH=f. B AMKR
LMKR=90°, Go SK — anopema, LKMR=a, orxe
LKRM=90°—a. 3rizHo 3 (opMyn010 TPHOX KOCHHYCIB
cos LKRM = cos LDRHcos LARH, abo cos (90° — @) =
=cosB-cosLARH, 3Binkm COSLARH = ——s:;;. OHR —
30BHiWAIE  Kyr AARH, orxe LOHR=LHAR+LARH=
=30"+LARH=.LGE. Hexaii DE=a i LEDF=x, toni

LEDL=7%. 3 ADEG macwo: EG=acosp, 3 AEGL macwo:
EL = EG-sinZ LGE = acos f sin (30°+ LARH) = acosﬁ X

1 V3 = 1 sina
x (iws LARH + =~ sin LARH | = acos % [2 casﬂ

—_— _.Sli:g Al i c0528 — sin
+ 5 1 o —za(sma+\/3'\/ws/3 sma).
3 ADEL maemo:
sm%=—g%=—(sma+\/3'VcosZﬂ~sm‘a)

Bidnoaide. 2arcsin E (sin a+ V3 Veos?B — sinza)m]l. e

3anaua 15. OcHOBOIO YOTMPHKYTHOI MipaMinM € KBaapar
ABCD. Pebpo PB € Bucotoo mipaminn, K — cepeanna pebpa
PC. AB=a, PB=h. 3naiita KyTs, sxi yreopiot npsma DK: a) 3
naomuHol0 ABCD; 6) 3 naowmkow PBA; B) 3 MUIOWMHOK
PCB; r) 3 iomunon0 PDA.




[image: image45.jpg]4 * Ha puc. 3.16 so6paxeno

nany mipaminy PABC. BuGepe-

MO BEpIIHHY P 32 OYATOK KO-

M, opnuHat. PA — sice Ox, PB —

Bice Oy, PC — Bicb Oz. [Tokna-
neMo PA=PB=PC=1. Tomi

A 8 A(1;0;0), B(0;1;0), CO;0;1),
0(1/3 1/3;1/3), 60 O — Tou-
kxa mepermny Mepmian AABC.
POW/3;1/3;1/3). M(1/2;0;0),
N(0;2/3;0); Q(0;0;3/4). Tno-

o

Puc. 3,16
wuHa - MNQ wmae piBHSHHS
f-{— % + % = 1. n(2;3/2;4/3) — HOpManbHMI BEKTOP M0~
T gk 4
wurn MNQ. [NoznaunMo mykanuit KyT uepes x.
ta 2.1.4
eSOl L 32t 4
“Tar-1POI = T
2. (3) 4 (4) VL) (L) L
AECRORATRTRD
29
IR s 720
NS T
6 3

. ; o 20w
Bidnogids. arcsin 3
3anaua 17. Y npaswibHii YOTHPHKYTHI# mipamini SABCD
6Giune pe6po SA i aiarona b BD OCHOBY YTBOPIOKOTh PiBHI KyTH
3 miomuHol Giunoi rpami SDC.
3uaiiTi KyT Mix pebpom SA i mo-
muHow SDC.
* Ha puc. 3.17 306paxeHo nany
NPaBHJIbHY YOTHPHKYTHY mipamizy
¢ SABCD.
Tlo3Hauumo mMyKaHWi KyT ue-
pes x. 3rigHo 3 dopmyow (13) § 1
MAEMO:

. _p(4,SDC) _p(B,SDC) W
sin x = SA = BD .

Tyt p (A, SDC) — BiICTaHb B TOUKM A 70 TUIOUMHH
6iunoi rpani SDC. Ockinsku p (4, SDC) = p (B, SDC), 10 3




[image: image46.jpg]pisrocti (1) BunnBae, wo SA=BD. Hexait SA=BD=a, SE —
anodema mipamian. Slcko, wo p(B, SDC)=2p(0, SDC) (O —
UEHTP OCHOBYM nipaminn). p (O, SDC) — BUCOTA NPSIMOKYTHO-

a .
ro ASOE. Bpaxosyioun, mo SO = (i OE = Y3 MacMo:

a3 a_
SO-0E 2 WI a3
POSDO)=TeorroRT = = W7

i p(B,SDC) =“7‘g—‘

Tenep 3 pisnocti (1) Maemo:

V3
49
-

sin x =

Bidnoaide. arcsin V377. *
B3apava  18. Jlano ky6 4 B
ABCDA,B,C,Dy; uepes peGpo AA,
MPOBENEHO TUIOIMHY, SK3 YTBO- A, - 5
i
|
|

G

PIOE piBHi KyTH 3 npsMumu BC, Ta
B, D. 3najinith ui KyTH.

* Ha puc. 3.18 306paxeno ky6 Ly
ABCDA,B,C\D,. Baexemo cucre- )t t
My KOODIMHAT TaK, SK MOKA3aHO L
ua puc. 3.18. A — novarok koop- 4 8 x
Aunat, AB — sice Ox, AD — Bich Pueiris
Oy, AA, — sicb Oz. Jlerko Gaunry, mo 4(0;0;0), B(1;0;0),
D©0;1;00, B,(1;0;1), C,(1;1;1), DB, (1;—1;1), BC,(0;1;1).
Tnommua, mo mpoxoAnTs Yepes Bick Oz MAE PIBHSIHES y=kx
abokx — y — 0-z = 0. 7(k;—1;0) — HOpMaTBHHIL BeKTOP Lici
TIOMMHA, SKIIO X — WyKaHui KyT, TO

g 17-BC, | |7 DB, | .

SN X = R 1-TBC,1 ~ Tn1-1DB,T *

3aincu MaeMo:

I7-BC,I |n-DB,l
IBC,| ~ DBl

abo

b i U R

42




[image: image47.jpg]Posrnsmenmo nsa sunanku.

D k=

sin x =

1 £ 1
vI-ViZ+l n<\/(—\/¥~l)z+l
1

YOl

1
E —
VI
X = arcsin 3

2) lc:—\/g—l.

sinx =

1

Vi-av6 Y61 5 °

VB +1

1

g 1 -
VZ V241 VI-VIIZF0Z+1
1 1

TVIVIZZ+W3E Vieave VAT

Bidnoaide. arcsin L

VB
x = arcsin —

=1

ks o

3apnaua 19. Y npasunsrilt uoTHPHKyTHIN nipamizi Busna-
UHTH MAKCHMAJIBHE 3HAYEHHS KyTa MiX Giurum pebpom i mio-

Puc.3.19

muHow Giunoi rpami, ska me
MiCTHTb 1BOTO pebpa.

* Ha puc. 3.19 so6paxeno npa-

f BwbHy uoTHpEKyTHY nipaminy

‘ PABCD. PE — anodema mipamian.

Tpsma [ npoxonuts uepes pepmu-
Hy C i napanenssa npsmiii PE.
Tposeaemo 3 Toukn B mepnenu-
Kynsp BF no npsmoi . BPF — xyr
Mix GiuruM pebpom PB i miown-
HOW Giunoi rpami PCD. Hexaii

BC=a, L FCB=LPEO=a. 3 ABFC maemo: BF=asina. 3 APOE

 PH
Maemo: PE Teos

= PM. 3 APBM maemo:

2 2
PE=VErrr P =V £, & _ o/l veosla

4 ¥ Jeosa 2cos a




[image: image48.jpg]Tenep 3 APBF pmicraemo:
¥ 2 BEIaT 'a\/l-i-wsza _ 2sinacosa _
SinLBPF= P =S gy~ VTscosta -
3uafinemo  HaGiswe  suavenns  Gymkuii  fla),
a € (0;2/2).

Pl =

Moknanemo  cos’a =1 i omepxumo  dyHKuilo
4(1-nt
gO="y37 (€O

-
x‘(I)=ﬂl(l3’11)1ll's’(f)=0npmt:»/’1-l.3amm~
ummo, mo mpn 0<t<VZ-1 g (>0, a npu
VI-1<it<lg(H <0, orxe

max g(x)=g(ﬂ—l)=ﬂ-2;"%i‘/1"—ll=4 WI-1)2

4sin’a cos’a _ 4 (1 — cos’a)cos’a
I +cos’la 1 + cos’a

1€ (0:1)

Slcuo, mo
max f () =V max g() =2 (VZ - 1).
a€| 0% 1€(0;1)

Bidnogide. arcsin 2 (VZ — 1). *

3anava 20. Touxa O — CniibHA BEPUIMHA ABOX PIBHHX
KOHYCiB, PO3TAIIOBAHMX TO OAKH 6iK BiA NJIOIMHM O TAK, WO
TiIbKH O7IHA TBIPHA KOXHOTO Konyca (OA ais oxsoro i0OB pns
APYTOro) HAJIEXHATH MIONIMHI 0. 0y
BinoMo, mO KyT MiX BHCOTaMH
KOHYCIB NOPIBHIOE &, @ KYT MiX
BHCOTOK 1 TBIPHOIO KOHyca
JHOPIBHIOE , MpUUOMY 2p < Q.

3uaiiTi KyT MiX TBipHOIO OA i. § U
TIOMMHOI0 OCHOBH APYIOro Ko- P
Hyca, sIKiil HAJICKHTD TO4KA B.

* Hexalt O, i O, — ueHTpH N
OCHOB fianyx KoHycis (puc. 3.20). Puc. 3.20

0,4=0,B=r — paniyc OCHOBH
KoXHoro 3 Konycis. O,M L OB, O,N L OA. Slcuo, wo
0,M 10,Ni0,M=0,N, 60 AOO,B=A00, A. Orxe, 0,0,MN —
npsMOKyTHUK. £B0O0,=LA00,=p, £0,00;=a. Hexait y —
nrommEa ocHoBM Komyca 0,0B. 00, L y, orxe
AOQ, = 1/2 — X, ne X — BEM4HHA MYKAKOrO KyTa.

3 AOO,B maemo: 00;=rctgp=00,. 3 AO,00, macmo:
0,0,;=200,sina/2=2rctgpsina/2=MN. 3 AOO,M maemo:




[image: image49.jpg]OM = 00,cosp = retgpcosp. 3 A OMN Maemo:
el _ _MN _2rctgpsina/2 _sina/2
O T 2rclgpcosp — cosp
PoarisHeMo Tpurpasruii KyT 3 pebpamu OB, OA, 00,. Ino-
umHM KyTis BOO, 13 AOB neprnesauky.ispai. 3riguo 3 dopmy-
JIOI0 TPBOX KOCHHYCiB MAEMO: C0S £ AOO, = cosp cos LAOB =

in2% in2%
A inzLMON L l_Zsm fls _25m
=cosp s ) 5P o R
ini
5 =z o 2sin 2
Ocxinbku £AOO,= 3% 10.x =5 arccos | cosp— o

4 b3 5
Hapewri, BpaxoByious, mo 7 — arecos u = arcsin u,

nicraemo
2 ] a
2sin 2
i i0b. arcsin [cos @ — ——=| ¥
Bidnoaide. arcsi S @ s p

3ayeaxeris. YMOBa 29 < a NPUBOAMTS 0 TOTO, 1O KOHY-
cH, KpimM Touku O He MalOTh XOMHOT CIILIBHOI TOUKH,

BIPABU

L. Mpama yrsopioc I3 CTOpOMAMM KyTa, WO Mae Berwwmmy
(0° < @ < 180°), pimi roctpi Kyrn 3 sesuunnamm f. Busnauuth kyt uiel
NIPSMOT 3 ILIOUIMHOIO KyTa a. 38 kol yMOn 3a1ana Mae ceic?

cos f
Bidnoside. arccos — . 3anaua Mae cenc npy a < 26.
a

cos 5

2. MpsmoxyTimii AABC mae xatern AC =4 1a BC =3 cu. Uepes weziany
CO OO TRMKYTHYKA NPOBENEHO NIONIHRY 0, SXA BIAEH Bi TN A 112
2cm. Sk KyTH yTHOPIOIOTH 3 IIOUMHOIO 0 Kaet CB Ta tinorenyaa AB AABC?

Bidnoside. arcsin 2/3; arcsin 4/5.

3. Kyr npu nepunsui pinnoSeaperoro AABC (AB=AC) nopisiioe . Touka

0 sexums ua croponi AC, npiiomy AQ: OC = % Tlaouksia. o Tpoxomwm

uepes npsmy BO i yraopioe a Giuioio croparoio AB xyr f. Suaiiti kyri Mixc
1I0LOI0 i 4) cTOpONOI0 BC; 6) cropotoi AC.

Bidnoside. a) arcsin ﬁ% 6) arcsin (5/3 sin ),
3sin 2
4. Iaomuna o npoxouTs uepea Gicektpucy BO TpukyrHika AABC. Jlo-
BECTH, WO CTOPOHM AB i CB LLOTO TPHKYTHUKA YTHOIOIOTS 3 MIOWMHOIO &
pisHi kym
5. Jlosecth, 110 napaseasHi NPsIMi YTROPIOIOTH 3 Gy Ab-SIKOI0 MAOWHHOI,
AIKY BOHK NEPETHHAIOTH, Pinki KyTH.




[image: image50.jpg]6. TLiouna o npoxomws uepea rinorenysy AB npamoxyrioro AABC i
y{sopioe kym a i B 3 fioro katerams, Slkuit KyT yrRopioe Meiaiia CO uboro
THMKYTHIHKA 3 TUIOIIMHOIO 0

| Bidnosids. lrcsln#‘,%ré—
sin’a + sin’f

7. Kareru npsmoxymioro AABC AC | BC maiors Romskuii 8 1a 6 cM
fianosiauo. TLIOUAA & NPOXOIMTS uepes HnoTeiydy AB | yTopioe kyT @ 3
karerom BC. 3uaifty KyTH MIX MIOLAHOI 0 | KOXNOIO 3 BicexTpye AABC.

7si Ssina o VSsina
arcsin Zpn aresin ===

. sina
Bidnoside. arcsin ~— 7

8. Binpisox Mae aosxuity a. Moro xinul siganeni nin naouum wa
mincTany m i n. 3HAATH KYT MiX BIAIAKOM i MIOUMHOIO (POSTASHYTH BA
nMnaTKH)

Bidnosids. 1) arcsin ""T

m+n
a

nl ’
npy |m — nl S a 2) arcsin nipu

m+nsa

9. Biapisok AB mapane/nHyii nouH. 3 ¥toro kinuis nposeaeso 10 nao-
uny api noxuai: AC=c i BD=d. Tloxuna AC yTBOPIOE 3 MAOMIMHOIO KYT &.
BUgnauMTH KT MIX NOXHAOK0 BD | 110uno0.

csina
d

10. ¥ rpani roCTpOro BorpaNHOrO kyTa AB nponeserio npsmy CD. Jloecry,
110 LR TIPAME YTBOPIOE 3 APYPOI0 FpANHIO HABLsMii kYT, Komu CD L AB

11,3 TouKM M, 110 HE IEKMTH B ILIOUIMHI O, MPORE/IEHO BIAEMHO IEPTIEH-
Juxysspri noxwri MA @ MB, i YTBOPIOIOTS 3 naouLHo0 o kyrv 30° i 457
‘DINHOBIIHO. BHAATH KyT MIX UIOUMHOIO 0 | IEPTIEHAMKYASPOM, POBCACHIM
3 Touxw M 710 npsamoi AB.

Bidnoaids. 60°.

12. V AABC xyr A npasuit, AB=12, AC=16. AM — Nepreniysp 10
[UIOIHHM TPUKYTHUKA ABC. AM=10. 3uaitTi KyT MiX IIOUHHOIO TPHKYTHI-
xa ABC i npamoio MO, ae O — cepenyna rinotenyam BC

Bidnosids. 45°

13. OPTOrOHABHA MOEKLLIA PIBHOCTOPOHUBOTO TPHKYTHHKA A NIOU-
1Y, 10 IPOXOANTE HEPE HOTO CTOPONY, & MPSMOKYTHHH TPHKYTHIK. SIKi Ky
YTBOPIOIOTH 3 LEI0 MLIOIHMHOIO CTOPORH PIBHOCTOPOHHLON) TPHKYTIHKA, ki
He nexaTh B HiK?

Bionoaidy. 45°, 45°.

14. 3uaiti KyT MK AANOHAIO | rPaHIO Ky6a.

Bidnosidv. arcsin

Bionoaids. arccos V 3 .
15. Bei peGpa mpasyibHOT SOTHPHKYTHOT Nipasiawu pisui Mix cobo10. Buait-
T4 KyT MIK TIOWMHOI0 OCHOBM i 2) Girim peSpom; 6) anodemoro mipaminy.
1

Bifnoaidv. a) 45";

6) arccos

16. Bl pe6pa npasuasuor TpUKyTHOT nipaMinu piniii Mix co6oi0. 3uaiitit
KYT Mi% ILIOUIMHOIO OCHOBH i 4) Gium pcé:)m; 6) anodemoo nipamian.
Bidnosidv. a) arccos 1/¥3 6) arccos 1/3.
17. Koxia rpab napaneaenineaa saise co6oio pomG 3 rocTpuM KyTom
. Buaiim kyT Mix GiuruM PeGPOM | LIOWHMIOI0 OCHORH.
cosa

a
cos =

Bidnoaide. arccos





[image: image51.jpg]18, V npamokytHomy napaseneninesi ABCDAIB)CiDy £ByCB~;
£ A1BA=B. Buaitrin KyT Mix Zi2roHa0 naApanencinena | LAOULIHOI) fi
OCHOBY,.

Bidnoside. arcig W. /

19, Jlaso ky6 ABCDA1B1C1D1. Buaitrm Ky i Alaronanno kyba BD: 1
TLIOWIMHOIO, 10 MPOXOIMTH uepes touxm D, C11 Ay,

Bidnoside. 90°. (

20.3 ToMKM M, 110 NE AERNTH Y TNOMN 0, NPOBEAERD A noXyA MA i
MB, xyT Mix sKumMu OpinIIoE &, LI noXmal yTHOPIOIOTS 3 IIOMMHOIO KyTH f |
¥ BiAnOBixH0. 3HAMTH KYT MK IVIQUHHOIO 0 | IEPTIEHMKYASPOM, NPOBEEHUM
3 10uKM M no npamol AB, =
VsinB + siny — 2 sin f sin y cos &

sina ;i

21. TLaommna G NPOXOAHTS Yepes OCHOBY PIBHOGEAPEHOND TPHKYTHUKA |
YTBOPIOE 3 GIHII0I0 CTOPOHOIO KYT a. BHAITH KYT MId BHCOTOIO TPUKYTHHKA,
POBENEHOI0 A0 GiuHOT CTOPOHK, | NIOUIMHOK ¢, KKIIO KYT Mix PIBHMMK CTOPO~
HAMM TPMKYTHHKA ROPIRIIOE 7.

Bidnoside. arcsin (sina 1gy/2).

22. B 0CHOBI IPABNILHOT HOTHPHMKYTHOT niPAMITM JEXHTS KBAZPAT 3 CTO~
ponosoa. Bucota nipamizu aopismioe b. ITin ki kyrom Giure pe6po naxmiene
10 NAOUIMHM OCHOBM Mipaminy?

Bidnoside. arcsin

Bidnoeids. urcty —DT'”.

23. ¥ npaswsiit wotHpukyTHil nipamiai sucora B k pagis Gibwa sa
cTopomy ocrosk. ITin axum kyToM Giune peGpo HaXKAEHE A0 NAOIIMHM OCHOBH
nipawian?

Bidnosios. arctg (k VI).

24,V npasuabhif TpuxyrHid nipamial sucora s k pasin Ginvwa 3a cropony
ocrosu. Tli sKuM KyToM Glune pebpo naxwiewe 70 MAOMUANH OCHOBM
nipaniau?

Bidnogidy. arcig (k V3).

25.Y npasnbnii n-kymidit mipasil sucota o k pasis Glasia 3a cropony
ocuopH. Tlin sxum kyTom Giune peGpo Haxuiese A0 MAOMIMHM OCHOBHM
nipaminn?

" - . 180"

Bidnoside. arctg | 2k sin el

26. Jliaronans npRMOKYTHONO napaseneningia yTsopioe 3 Tphoma ¥oro
HEPIBHMMM rpaRAaMM Kyt @, B 1 y signosiao. Jlosectw, w0
cos’a + cos?f + cos?y = 2.

27. Jliarosans npSMOKYTHONO mapajsesieninesa yTsopioe 3 miowHHaMm
Giunmx rpasest Kyrn 30° | 45°. SIKuit kyT BOH YTHOPIOE 3 NIOUIMHOIO OCHOBH?

Bidnoaidy. 30°.

28. Ocnopoio nipamian MABCD ¢ npsmoxyTiuk ABCD. MB — sncota
nipamiau. Biuni pebpa MA 1a MC yrsopioiors 3 nI0muHoI0 0CHOBH KyTH a |
B signosinmo. Skuit kyT yTOpIOE pe6po MD 3 nuI0UMHOH OCHOBH Mipamian?

Bidnoaidy. rccig (\/cng’n +cg’B )

29. TLnowA OCHOBM MPARMABHOI HOTHPHKYTHOI mipamian ARRiui Gibiua
nsowi AarokaabHOro nepepiay. 3nasitn seauumHy kyra Haxuay Giunoro pebpa
10 NAOIHMHM OCHOBM NipaMiak.

Bidnosidy. 45°.




[image: image52.jpg]30. Thnouma plEHOCTOPORHLORO TPHKyTHAKA fopiniioe 108V cm2. Horo
sepuuuyn waRanenl BIA (IOWMUM @, WO He NEPETHHAC TRMKYTHUKA HA
aincranl AA;=25 cm, BB,=22 cv, CC =10 cm. [T skim KyTOM NEpeTHide
NPONOBKEHHS Mesiann AM nuownsy o7

Bidnosids. 30°.

31, Jllaronans npanuABHOL HOTHPHKYTHOT PUIMH YTROPIOE 3 MAOLLMIOIO
Gianol rpal kyT a. SKHit KYT BONA YTHOPIOE 3 MAOWIMHOI0 OCHOBM NPHIMH?

Blidnoaide. arccos (VZ sin a).

32. lawo npuwkabHy TPHKyTHY Npuamy ABCA1B1C1. Binpisok A1C yio-
pioe Kyt a3 Glunoio rpaniio CBE1CL. 3uaiitn kyT MK sinpiakom A1C i a)
naoumMKao ABC; 6) naommioio ABB1AL.

Blongaide. ) arccos (252%):6)a

33. Touxa k — cepepua peGpa BB xyﬁa ABCDALB\C1Dy. 3uaiy xyT
Mbx npsvi0 BD3 | ntoutoio AKC.

Bionosidy, arccos 1/3,

34. Ha pefipax xy6a A8, BC i DBx B3IATO TOUKM E, F, G mianosine,
npuiomy AE : EB=1 ¢ 1, BF : FC=I : 2, BG : GB1=1 : 3. ittt YT mixk
niaronaano ky6a 801 | MDHAHNO!OEFG‘

Bidnooiov. arcsin %m-

35, Y npanwasnii TpukyThii npusmi ABCA1B1C1 vei pebpa piuni mix
coboio. 3uaiim xyT Mbk npamoio CAJ i nuouunoio ABCY.

Bidnosids. arccos 1 VT

36. Biune pepo npasuabiol TpukyTiol nipamian PABC naxirene g0
A0UMHM OCHOBM NiA kyToM a. Touxa D ulaim, cropony ocxosu nipamim y
niguowenni 1 2, Bughiauury xkyT Mbk npasoio PD 1 niomsHoi0 octosh
nipai.

Bidnoaids. arcig (V3 g a).

37. 3 1ouKu M nposeneno vk moxual A0 NACUKMHI 0, ROBKHHM SIKUX
BIAHOCATRES #K B 1 § | YTHOPIOIOTH 3 IIQUIMAHOIO & KYTH, DMK 3 fkhX yiwiui
Giantumit Apyroro, Busnaunty ui kyru.

Bidnoside. arccos 4/5, 2arccos 4/5.

38. 3 rouku P nposeseni anl noxwal 10 naoutii o: PA=36 cM, PB=16cm.
OfHA 3 WHX MOXHAMX YTAOPIOE 3 MAOHIMIOIO @ KYT, YTphui Gianwii Big kya
APYOT NAOUWIMEK, FHARTH KYTH HAXHAY LUX TIOXHITHX /10 ILIOULHIK 0.

Bidnoaide. arcsin V3/4; 3 arcsin V3 /4.

- 39, B ocnosi nipamins PABC aexuth npsmoxkyTHmii tpukytiik ABC, y
SKOTO £C=90°, AC=b, BC=a. PA — wucora nipaMiny, sika Mae OmKuiy /.
Sumdrn kyr Mk npsvoio PC 1 oo PAB.

Bidnoaide, arcsin 7—,—-—-——-;"’ -~

(@ +b%) + h*)

40. B ocroni nipamiau PABC a¢xuts pinobeapeinit TpukyTIMK ABC, ¥
SKOTO AB»AC=a, LBAC=a. PA — scora nipamiys, ska Mae aosskwmy A.
Buakirn Kyt Mbk: a) npamoto PC | iaotmio PAR; 6) npamoio AC i naouww-
noio PBC,

heosS

Bidnooidu u) arcsin —EE; 6) arcsin ———rlrr.
Va*+ i ‘/hlﬂ'mi

41, Bei pe6pa npasianiol tomiprk yTHOT nipasiu pinni Misk coboio. 3uait-
i1 Ky ik anodbemoio nipaviin i GMHOI rparino.
RBidnogide. arcsin VZ/3; arccos 1/3.




[image: image53.jpg]42,V nipaswbHis TpuKyTitiis nipamii Bl peGpa pisi Mix coboio. 3natitu
Xyt MK Gl PeBpOM 1 GINHOI0 TPAHIIO, it L PEGPO HE HATEKHT.

Bidnogids. arccos 1/V3.

43. Y npaswbiii Ty nisist nipamial sl peGpa pisi mik coboi0. iatiti
KyT MK A1IOEMOIO nipamiz i NIOLLHOIO Giikol rpasl, it us anopema He
HANEXHTE,

Bidnoaidy. arcsin VZ/3.

44, Y upaswabuifi uotupuxyTHif mipaMigi sMcota masiai menma 3a
JATORAM, OCHOBH. 3HajiTH KyT MK 200(EMOIO THpaMiH | GIHHOI rpatHIO.

Bidnoaids. arccos vZ/3, arceos | /3.

45. V npasuasiiin wotupukyTHiG mipamigi PABCD kyt Mix Giusim pe-
6poM PA i nnommnowo ocnonu ABC D iopisiioe KyTy mix pe6pom PA i mouts-
1010 PBC. 3HaTH tedt kyT.

Bidnoside. arcig VT,3.

46. AnodeMa MpaBKALHOT HOTHPUKY THOT NIPAMIAM YTBOPIOC OAHAKORI Ky~
T3 3 ILIOLLMIOIO OCHOBH | AIOUIHMHOIO GiuroT rpani. 3uaittyt ui kyTi,

Bidnogide. 60°.

47. B 0CHOBI NPABKILHOT MIPAMILH IEKMTH KBAAPAT i3 CTOPOHOI0 . BrCoT
nipaMiam AOPIBHIOE A. Buatmv KyT MK Gitsm pepoM | miomMIOI0 Gitnoi
rpai, A0 K0T 1€ PE6PO HE HANEKHTH.

2V2 ah

Bidnosido. arcsin i =
Va+ 4 V& + 2k

48, Cropona ocsony ABCD npammsbol SoTHpyKyTHOT iipamian SABCD
JOPIBHIOE 1, 4 BMCOTA OpIBMIOE 2. TLIOMHA @ NPOXONATH Sepes BepummHy A,
Sicepemity M pelpa BC, iwiomuiia f npoxowts, uepea sepumnny B i 1ouxw K
1L — cepeaunn pebep AS i SC pinosiano. oy & B iepetuaionics o
npsivi £, 3HakTH Beniy KyTa MUK IPAMOIO /i nouton ABCD.

Bidnoaids. arclg 5%

49, Cropoua ocuonu ABC npasuasol TpuxyTHoi npuamu ABCA'B'C’
opinmmoe |, Giuse pe6po opinioe 2. TLIOUMAE & POXOANTH UEPed BEPUIKII
A, Bi C'; nnouwma f npoxoauTs uepes sepunmin B, C i Touky M — cepepuiy
pedpa AA'. [nomkma a i B nepeTHHAIOTHCS N0 NpaMif [ 3HAATH KYT MiX
npamoio i naoutmnoio ABC.

Bionoside. arclg 2/VT3.

50. Y ky6i ABCDA’B'C' D' niiowuia a npoxonuts uepes nepimii A, B’
i D', mnoumna B npoxoamts uepes sepuninu A', C' i cepennny M peGpa BC.
[Laowmun @ i f neperunaoThes 10 npsiMiF L 3uaitti Ky Mik npsmoio | i
nouHKoi0 ABCD.

Bidnosiw. arcig 4/VT0.

51. Ha Giunomy peSpi npannaboi uoTHPHKY THOT Mipamiz 3 BEPIIHHOK §
B3HTO TOUKY A, u€pEa Ky B naowmuax Giuuux rpaned nipamizy nposeseHo
NPAM, IO NIEPETMHAIOTS anobemH WX rpanedt B Toukax B ta C i yreopioloTh
KYTH BEAMMMHOK @ 3 MAOMWMNOI OCHOBM nipaMimw. Bizomo, wo

LABS=LACS=8 (B > %). Buatin £BAC.

Bionosie. 2 arcsin [1/VZ (sin f — Veosp - sinza)J

52. Yepea Giunie peo PC npassnsnoi tpukyTHoi nipastinn PABC npose-
1eHo muIouMHY , napanesshy pebpy AB. Biune pebpo PA yrsopioe 3 wieio
TLIOUMHOIO KYT BEnumHOIO arcsin VZ/3. 3uaitn KyT Mix Giuitim peGpom i
TUIOUMTOK OCHOBH nipasinu,

Bidnoaide. 1/2 arcsin 4V2/9; 1/2 (x — arcsin 4V2/9).




[image: image54.jpg]53, Y npasunbiii TPUKYTHI NipAMUL MIOCKMA KyT npu sepuisi
AopiBKIOE a. 3UARATI KyT HAXWITY BiuHOr PEGPA A0 MO OCHONN

Bidnoaid. arccos (2/V3 sin a/2)

54, Y npasumbif M0THPHKYTHIM TiPAMIL MIOCKHE KyT nph Bepuiii
JOPIBRIOE y. 3HaRTH KyT HAXMTY GiMHONO PEBPA K0 ILIOUIIH OCHOBH

Bidnoside. arccos (V2 sin y/2).

55. Y npanuabuiii wectuxyTHil mipamini Giune pebpo naxusiene 10 mio-
WHHM OCHOBY Nzt KYTOM cr. BHARTH FLIOCKHSI KyT IPH BEpuwIHHi Hipami

Bidnosidw. 2 arcsin (1/2 cos a).

56. Y npaBwbHiit n-KyTuisi mipamial ABOTpaHIMI KyT Npu Giuiomy pedpi Mac
seunHy a. 3HAATH KYT MK Ginnam peGPOM i TIouHOI0 OCHOBI iPAMIH.

Bidnoside. arcsin (ctg 2/n cig a’2).

7. Hauo ky6 ABCDA, B,C, D, Yepes pe6po AA, nposcacio nionuny,
KA YTBOPIOE piBii KyTH 3 ipsvumit BC Ta By D. Buaitity i kyu.

Bidnoaide. arcsin g7

58. Jlano xy6 ABCDA, B, C, D,. Yepes pebipo BB, npoueiicno naouiuiy,
sIKA YTBOPIOE PiBKi Kyt 3 npamitvn BC, ta CD,. 3uaiizirs i kyt.

Bidnoside. 30°.

59. Anodema Giyrol rpani NPABIALHOT 7-KYTHOT HiPAMixH YTHOPIOE 3 11110
WHAHOI0 CyMiXHOT GiuHOT rpani Kyt y. 3uaiiTi naRGLIbIE SHancHis y.

Bidnogide. arcsin (sin? z/n).

60. Jlsa pisicx konyca 3 cibabioio BepuoN D postauosaii 10 pisiii
GOKM Big NAOWHM @ TAK, WO TLALKM OHA THIPHA KOKIIONO Konyea (DE s
0aHor0 i DF ans Apyroro) HaexKwrn nomui . BiRomo, wo £ EDF=p, a ky
Mix JIHIEI0 MEpeTHHY NAOWIMI OCHOB KOHYCIB | IIOWNION & A0piBIoE f.
3uaiiti KyT MLX BUCOTOIO | TBIPHOI) KOXKHOIO KOHYCE.

Bidnoside. arcig (sm g /f]

§ 4. KYT MK IBOMA TUIOLL{UHAMM

3anava 1. PisroGeapennit TPUKYTHUK MAC KyT & npn Bep-
i, T110IMHA 0 MPOXOANTH Yepes OCHOBY LbOrO TPHKYTHHKA
i yTBOpIOE 3 GiUHOK0 CTOPOHOI KyT A. 3HaiiTh KyT MiX nioum-
HOIO TPHKYTHHKA | IVIOMUHOK 0.

* Ha puc. 4.1 so6paxenuit
nanmit AABC, y sikoro AC = BC
i LACB = a. C; — npoexuis
Touku C Ha niouuHy 0. 3a ymo-
BOKW £CBC, =f. CD — meniana
AABC, CDC| — wrykauuii KyT.
Hexait CB=b,a LCDC, = x.
3 ACBDwmaemo: CD=bcosa/2.
3 ACBC, maemo: CC, = b sin f.

= cc bsin

3 A CDC, maemo: sin x = C_Dl = m% =

Bidnoeios. arcsin C ol .

cosa/2

*





[image: image55.jpg]3anaua 2. [T1ockuit KyT Npu BEPIIMHI IPABUIBHOT 1-KYyT-

HOi mipamiau nopiBHIOE a. 3HaltTH ABOrpaHHmiA KyT npH pebpi
OCHOBH Mipamiau.

4 * Ha puc 4.2 sobpaxeno 1/n-y uac-

THHY NpAaBAJIbHOI n—KyTHOI mipaminu.

PC — anotbema nipaminn. LAPB=a 3a

yMOBOIK. PO — Bucora nipamian. PCO —

myxanuit kyr. Hexait AC=a, LPCO=x.

0 3 npsmokyTHOro APAC maemo: PC =

= a ctg a/2. Ockinbku mipamiza mpa-

BuibHa, LAOB =2r/n i LAOC =x/n.

B 3 AAOC maemo: OC=actg x/n. Tenep 3
Puc. 4.2 APOC nicranemo:

os x = OC _ acten/n _ clgn/n

COSX = PE  wotgal2 ctga/2"
clgn/n\

ctgas2 )"

Bidnogide. arccos (

3apaua 3. CTOPOHM MPAMOKYTHMKA AOpiBRIOOTS | i 2;
MEHINA 3 HUX JIEXATH y IUIOMMHI 0, 4 AlaTOHAIb NPAMOKYT-
HHK3 YTBOPIE 8 IJIOWMHOK &
KYT Q. SIKuif KYT yTBOPIOE ruio-
IWMHA NPSIMOKYTHIKA 3 IUIOMH-~
nowo o?

* O, — npoexuis seputHy
C [aHOrO mpSMOKYTHWKA HA
niomuny o (puc. 4.3). CAC, —
KYT MiX JiaroHaiio npsMo-
KyTHHKa CA i niiomuHoio 0. 3a
Puc.43 ymoBow £CAC, = a. CBC, —

mykannii kyt. Hexait CBC, = x.
CA=VABTFCB? =VIT+ 22 = V5. 3 ACAC, maemo:
CC,=V3sina. 3 ACBC, nicracmo:

o oG - VEsitg
lnX—CB— '2*.

Bidnoeids. arcsin (ﬁ—;'ﬁ) N

3ajnava 4. Yepes rinoTenyay NpAMOKYTHONO TPHKYTHUKA
MPOBENEHO IUIOMIMAY 0, SKA yTBOPIOE 3 KATETaMu KyTH a i f§




[image: image56.jpg]BiANOBiaHO. 3HaiTH KyT MiX
TUIOUIMHOIO O | TIOUIUHOIO TPH-
KYTHHKA,

* Ha pwc. 4.4 306paxeno aa-
auit AABC (£C = 90°). CC, —
NEPEeRIMKYIAP A0 MJIOWMMUHH 0.
3riguo 3 ymosow LCAC, = a,
LCBC, = B. CD — mucora
AABC. CDC, — myKaHuii KyT.
Moxnanemo CC; =hi £CDC =x. B

5y el a0,
3 ACAC, maemo: CA = )
3 ACBC, maemo:
et
CB= Sinp’
D= CA-CB_ __h/sina-h/sinff h

AB " Vhi/sinfa+h?/sin?B  Vsinfa+sinip
3 ACDC, maemo:

(e T

sin x=— = =V sin’a+sin’
; sin? @ + sin?

Bidnosids. arcsin V sin a + sin2 . *

Bapgaua 5. Bei pepa npanwibHO! TPHKYTHOI NPHIMH
ABCA,B,C, pisni mix coboto. Ycpes sepumnnn B, A, i cepe-
uHy M pebpa CC, NPOBEAEHO MUIOWMHY 0. 3HARTH KYT MiX
niomusamu o i ABC.

* Ha puc. 4.5 aobpaxeno 4 ¢
nany npusmy ABCAB,C, '
AM N AC = L. AAMC,
=ALMC, orxe CL=C A, =CA.
Mepniana BC AABL nopisHioe
noaosuRi croponn AL, orxe A
LABL = 90°. 3rigHo 3 Teope-
MOIO TPO TPH TEPHEHAMKYASPH PHe. 4.5
AB L BL. TakuM uUHHOM,

A, BA — niiithuil KyT ABOTPaHHONO KyTa BL MX NIOWMHAMK
ABM i ABC. Ockimskn ABBjA, — ksanpar, LA BA=45".

Bidnoeioe. 45°. *

3apnava 6. [lano onunuusnit Ky6 ABCDA,B,C,D,. Touka
M nexwurs Ha pebpi CC,, mpuiomy CM = 1/2; rouka N ne-
KATh Ha pebpi DD,, npuuomy ND = 1/3. 3uaiinite KyT Mix
nuouuxamu BMN ta ABCD.

&7




[image: image57.jpg]b [i * Ha puc. 4.6 sobpaxenuii ky6

7 1 ABCDAB,C.D, 3 pebpom omu-

(Ety 8]y mnunci mosxunm, I=MN neo,

f =7 /| K= LB N AD. Yotupukyruux

A= 0P7'C BMNK — nepepis ky6a naomu-

A 8 HOW BMN. CT — Bucora ABCL.

RHEHHG 3 nonibHocri TpukyTHUKiE LND

Ta LMC maemo: —ﬁ% = LAA;C“M abo % = LD; 1, 3BiAKM
3 2

LD =2, Orxe, CL=3, CT:BCB‘LM=7T!?+_33T=7[§U'

MTC — mykamuit  Kyr. 3 ACMT  maemo:

TlokaxeMo e onuu cnoci6 poas’s3anms 3anavi. BuGepemo
TOuKy C' 32 mouarok koopamnar, CC, — sick Oz, CL — sick
Oy, BC — sico Ox. Bpaxosyioun, mo B (—1; 0; 0), Z (0; 3; 0),

M (0; 0; %), OACPXHUMO DiBHSHHS miOuHu  BMN:

+ 31 i —f— =13 E(—];%; 2) — HOpManbHMIL BEKTOP 110~
2
wuni BMN; 71 (0; 0; 1) — wopmanbmii BEKTOP TUIOLMHH

ABCD. TlosHauMBLIM MIYKAHMIT KYT 4EPE3 X, MACMO: COSX =

AE e 2 S
TR \/ﬁ—k = 74g- Mpononyemo unra-
L e 9 4

uesi nepesiputy, wo arctg VI0/6 = arccos 6/v46.

Bidnoeide. arctg vI0/6 . *

Banaua 7. OcHOBOIO mpIMOi npuamu ABCA B,C, € nps-
MokyTHUI AABC 3 npsmuym kyTom C. Binomo, mo AC = BC
i AA, = 2AC. N i M siznosiano cepeanu pebep AC i B,B.
Buaittn Ky mix naommsamu C,MN i ABC,

* 1-it cnoci6. Ha puc. 4.7

i 300paxeno  mamy  npuamy
ABCA,B,C, Hexait AC = I,
To1i AA; = CL = 2. TTokaxemo,
sk moOyaysatd nepepis nmo-
wmHOW C; MN. Byayemo touky
A L (L =CM N CB. Cnony-

Pyc. 4.7 uacMo Toukm L i N i Gyayemo

L]





[image: image58.jpg]Touky K (K=LN N BA). Yormpuxyrauk NC,MK — wyxa-
wwit nepepia. CT — sucora ALCN. Kyt C,TC — wykanuil.
Hexait £C,TC = x,

c¢
18x =G )
oA
A LG il
= Vici+ o \/4—,‘71'7"
jregls
4

3 pisnocti (1) Maemo 1g x = % = 1T

E|

2-it criocio. TTpuitvaenmo Touky C 3 NOATOK KOOPAMHAT,
npsma AC — Bich Ox, npsma CB — sick Oy, npsama CC, —
Bich Oz, Maemo: C (0; 03 0), A (=15 05 0), L (0; 2 0, C, ©;

0; 2). PipHsHHS TnIOWMHA C,MN : s ey Z_ .

-1/2 72 2
= 10, - i
(=2 5; —i) —  HOpMajbHWI  BEKTOp LIEl TIOLIMHN
m (0;0; 1) — HOpManbHHit BexTOp oumay ABC. cos x =
ln-ml 172 —v3/6.

STal-1iml  Va+1/4+1/4

[TpONOHYEMO NEPEBiPHTH, 1O arctg VIT = arccos V2 /6 .

Bionoside. arctg VIT . *

3ajaua 8. [JaHO NpaBuIbHY TPAKYT-
uy npuamy ABCA,B,C,, y Kol BCi pe-
6pa pisui mix coboio. N i M BINOBIAHO
cepenwnn pebep AC i BB,. 3naitite kyr
wmix muommnammn C,MN i ABC.

* Ha puc. 4.8 nokasaso fany npus-
My ABCAB,C, L=C,M N CB, K=&
=LNNAB. Yorupuxyrank C,MKN —
nepepis NpU3MH TIOLINHOK C,LN.
Hexait AB=a. Toni C,C=a, CN= a/2,
CL=2a. 3a Teopemolo KocuryCis 3 ACLN maemo:

NL?=CN?*+CL?*~2CN-CLeos60°=

JORE R
at.

2
:%+4a’—2-%-2a-

NL = n\;ﬁf: CT — sucota ACLN; C,TC — wmykauui

kyr. Hexait £C,TC = x.

55




[image: image59.jpg]5CT - NL = CN - CL - 5in60" = Sy,

cr~—2—=—-2a~if~. aminkn cr=§% 3 Ac,CT

w3 VI3 |

c\
Maem)igx—ﬁ—am 3 {

Tokaxemo me BeKTopHmMit crnoci6 poss’asanus aanaui. He- |
xali CN=3 CL=5, CG G =¢. Tlomitamo, mo lal =

131 = 2, IEI=I,E<(7=?'5=O,H-E=-

Hexait 7 = xa + y§ + 7¢ — HOpManbHMIT BEKTOP IIOUWHHY
C,MN. Toxi n - C,N n:C,L=0. Jlerko Gawmru, wmwo

C N=a-"z, __!: b — . Maemo cucremy pmmu,

b
(T 9B+ DY@-D)=0, [xit 9 F-i=0, |§5+19=0,
(xa+yb+2¢)(5~2)=0, | xa-B+yb*—zc2=0, |1

ix+4y—z=0.
s cucrema mac Geaniu poas’szaus Tany (x= 141, y= —f,

z = 30, pe tE€R. Tloknasmm = 1, wMaeMo:
n=14a-B+ 3c.

171 =V(14a-5+30)2 =V196- 1 T 14—_‘/?8' 4v3.
b HOPManbHU BeKTOp wowuHH ABC.

PRSWET - 73 e OVE
"l -1ml &3-1 4°

. : VI3 V3
Tlepesipre camocTiitno, wo arctg /3 = arccos 7.

Cos x =

Bidnogids. arccos g >

3anava 9. Bucora npasnis-
HOI TpHKyTHOI mipaminm zo-
PiBHIOE h, & BIACTAHB BIA OCHOBK
BycoTH a0 Giunoro pebpa
nopiBHIoE @. 3HaliT nBOTpAH-
HUH KYT MiX GIMHHMH rpansMu
mipaminu.

* PO — BHCOTA NPaBUALHOI
TPHKYTHOI mipamigy PABC
(puc. 4.9). OF L PB. 3a ymo-
Puc.4.9 BOIO PO =h, OF =a. E — cepe-





[image: image60.jpg]nuna pe6pa AC. [Tposenemo 3 Touky E nepnedaukyssp £D 10
Giunoro pebpa PB. ADC — niniliHuit KyT BOTPAHHOIO KyTa
PB. Hexait LADC = x, toni £EDC = x/2. 3 APOF maemo:

i ~OF a .
sin LOPF = oF = k' 3 AOPB maemo:
a/h & T s
OB = OP tg LOPF = h - JT——17p7 = Yr=—at
V3ah

EC = 0BVI/2= 5yme0r.

a

E| %
Jlerko Gauury, u.(oo—g = % = 3/2, 3sinku ED=3/20F=

=3/2a. 3 npamokyTHOro AEDC Maemo:

SRR h .

Bidnogide. 2arcig Va—(hmz—).

3asava 10. YV npasuibHifi YOTMPMKYTHIH mipamizi aso-
rpasHuil Kyt npyu Giunomy pebpi nopisHioe . Hepea BepunHy
nipamizn i CepeAMHA ABOX CYCIAHIX CTOPiH OCHOBH NPOBEACHO
nepepis nipaminy. 3uaiTH KyT MiX
TUIOIIKHOIO L{bONO EPEpi3y Ta rio-
IIMHOK OCHOBH MipaMiu.

* Ha puc. 4.10 s06paxeno npa-
BHJIbHY HOTHPHKYTHY mipaminy
PABCD. BKD — ninifinuit Kyt
nABsorpanHoro Kyra PC. 3a yMoBoio
LBKD= ¢. M i N — cepenunu
cTopin ocHosu AB i BC Bia- B
nosiauo. L = MN N BD. PLO — EUeLD)

mykannit kyr. Hexait £PLO = x. TlomiTmo, wo g x = S—CZ

= Fo.
1g LPCO = o0 oTHE

tg x = 21g LPCO, (48]

60 OL=%O(.‘. 3 AOKC maewo: sinzPCO=2K. 3 AOKB va-

oc
emo: QS=clgcp/2 Ockinbku OB=0C, o sin£ PCO=clgp/2.

OB
___cigp/2 _ cosp/2
tgLPCO = 7,—5‘%—77_ o7 = V—L-_Cosw




[image: image61.jpg]Tenep 3 piBrocri (1) aicraemo:
cos p/2
=27y
/2
Bionoaids. arclg( 2 % ) *

3anava 11. Y npasuabHiii YOTHPUKYTHIN mipamini uepes
CTOPOHY OCHOBH MPOBE/ICHO NEPEPi3, MIOWKKA SKONO MEpNeH-
IMKYJSPHA MIONMH] NPOTHIIEXHOI Giunoi rpani. 3uaiTu Kyt
MiX MIOIMHOIO Nepepiay i miomu-
HOKX OCHOBHM, SKIIO TUIOMWA Tie-
pepisy AOpiBHIOE 3T niomi oc-
HOBH TipaMizy.
* Hexait PABCD — npaBujibHa
¢ uoTMpHKYTHA mipamina (puc. 4.11).
PK — anodema mipaminu. M —
cepeausa pebpa AB. MN L PK
Puc. 4.11 (N € PK).Yepes touxy N nposomm-
Mo einpisok EF, napaneabnuii pebpy DC (E € PD, F € PC).
Ockinbkn MN — nepneHaukyasp A0 rpaki PDC, TIOWMHA
ABFE nepnernukyaspaa niommsi PCD. Tpanenis ABFE —
HasBaHuil B yMOBi nepepia. NMK — myxann# kyt. Hexaii
LNMK = x, AB=a, S — nioma nepepiay.

=%(M+EF)-MN=%3~a’. W
Ockinbku EF || DC, T0
EF_PN_PK—NK . PK-NK NK)
DEPKT PE AP PR “(1 PK)° @
3 npsamokyTHOro AMNK Maemo: NK = asinx, MN = acosx.
OK"." @ 1
3 npamokyTHoro APOK maemo: PK= 05(90"—%) T Te
nep 3 ¢opmynm (2) nmicraemo: EF=a | 1 - is;n_x =
2sinx
=a (1 — 2sinx) = acos 2x . [Tinctasasioun'y dopmyny (1)
3HAWACHI 3HAUCHHSA, MAEMO! -%(a-facost) acosx:Ta’.

3 S N3 T, V3 .
apiku cos’x = —g= i cosx = 7, orxe x = 30°.
Bionoaide. 30°.




[image: image62.jpg]3apava 12. Ocnosoio mipamiau € npsMoxyTHUK ABCD.
Biune pe6po PA € Bucotolo mipamiau. Bigomo, O
LPBA=a, LPDA=f. 3naittu P
ABorpaHHmMi KyT npu 6iuHOMy pe6pi
PC.

* 1-i cnoci6. TTposesemo BUCOTH
DL Ta BR tpukytHukis PDC i PBC
Bianosigso (puc. 4.12). LK1PC
(K € BC). Kyr DLK — wykannii.
Hexait £DLK = x. 3 ADLK 3a Teo-

peMoro KOCHHyCiB Maemo: a Ptpm_ 4.12
_ DL? + KI? — DK* _ DI? + KI? - DC? — KC? _
R SN 7 G T B 2DL - KL =
_=(DC?— DI?) - (KC2 - KI?) _ -2CI2 _
e 2DL - KL H2DL KL T
€L OF i, . =
=— DL KL= "“1BLPCD:ctg LPCB=
=_DC BC _ £<M=—cosacosﬁ.

PD PB~ ~PB PD

2-# cnoci6. Tposenemo sucotn AM i AN TpuKyTHHKiB
PAD i PAB sixnosiauo (mus. puc. 4.12). PD — npoekuis npsi-
Moi PC Ha mnommny PAD. Ockinbkn AM LPD, 10 32 Teope-
MOI0 NpO TPX NEPNCHAMKY.ASpH AM L PC. AHAJIOriuHO f0BEae-
Mo, wo AN L PC. Otxe, niomuna MAN MEPNEHAUKYASPHA 10
npamoi PC. T — Touka nepetuny npsmoi PC 3 MAOIHMHOK
MAN. MTN — niuiitauit Kyt asorpanHoro kyra PC. Skmo
LMTN = x, 10 LMAN = 180° — x, 60 L AMT = L ANT = 90".
Poarnsemo Tpurpannnit kyT A 3 pebpamu AM, AP ta AN.
Jlerko 6aunr, mo LMAP =8, LNAP = & i niowmnm Kytis
MAP 1a NAP nepnenpmkyaspsi, 3rifuo 3 opmyoio Tphox
KOCHHYCIB COSLMAN = cosLMAP - cosZNAP, abo
cos (180° — x ) = cosficosa, 3pinku cosx = —cosacosf.

3-i cnoci6. Poarsemo Tpurpannmii Kyt 3 BepuIMHOK0 C.
Hexaii ZPCD=a, , £ PCB=,. 3rinHo 3 TEOPEMOIO KOCHHYCIB
ANS  TPHTPAHHOIO KyTa CoSLBCD = cosficosa;, +
+sing,sina,cosx. Ockinbku £BCD = 90°, 10 0 = cosp,cosa, +

— cos a, cos

+ sinfsina,cosx, sBimkM cosx=-—— Lo
Ay 2 g sina, sinf,

4-# cnoci®. Bubepemo Touky A 3a mouaTok KoopanHar,
npsamy AD 3a sice Ox, npsmy AB 3a sics Oy, npamy AP aa




[image: image63.jpg]Bick Oz. Hexait AP = a, Toxi A (0; 0; 0), B (0; actga; 0),

D (actg B; 0; 0). Tnommna PBC mae pisHsHHS
z

O-x+$+s— 12600 - x + tga - y + z = a, [nown-

na PCD mae pisnanns 1g8 - x + 0+ y + z = a. Ioznaunmo

uepes @ Kyt Mix nuouusamu PCB ta PCD. 3rinso 3 dopmy-

010 (8) § 1 Maemo:

| +tga-0+1-1:

cosp = T & e = cosacosf.

Illykanuit Kyt x Tynmi i popisaioe 180° — ¢, omxe
cosx = —cosacosf.

5-i1 cnoci®. 3rinio 3 dopmyno (9 § 1 maemo:
st e QPG
sinx = 55
PABCD, S, Ta S, sinnosinno romi rpaseir PBC ta PDC.
Maewmo:

, e X — wiykauuii Kyr, ¥ — o6’em nipamian

1
5 3PC'§PA~AE‘AD PC - PA
sinx = i =

2-3pp-DC-3pB-BC TP PP
Bpaxosyiouu, mo X — TYIuii KyT, MAEMO:
\/ PC?-PA?
=~ Vi=sin’x = — ST L R
cosx 1-sin®x 1 PO B
VPD? - PB? — PC* - PA?
PD - PB : )
3asnaunmo, wo PD? - PB2 — PC2 - PA2 = PD? - PB2 —
— (PD% + DC?) PA? = PD? ( PB% — PA%) — DC2 - PA2 =
= PD? AB? — PA? - AB® = AB? (PD* — PA%) =AB? - AD%.
AD - AB _
PD-PB
Bidnoaide. arccos ( — cosacosf). *

3 pisrocri (1) nicraneMo: cosx = — — cosPeosa.

3apava 13. [losect, mo ABOr-
paunuit Kyr npu Giunomy pe6pi
Oyab—5KOI NPABHUIBHOI HOTHPHKYT-
HOI mipamiay Tynui.
8 * 1-# cnoci6. Ha puc. 4.13 306-
PAXEHO NpABMIBHY HOTHDHKYTHY
nipaminy PABCD. DELPC, Scso,
mwo i BELPC, orxe BED —
niniitnmil KyT aBOrpanHoOTO KyTa PC,





[image: image64.jpg]OE<OC, 60 OE — karer, a OC — rinoTedy3sa npaMoKyTHOrO
ACEQ. Orxe, OE<OB i £BEO>45°, 3siaku £LBED>90°, 6o
LBED=2LBEO.

2~it cnoci6. BE? + DE? = BC? — CE? + DC? - CE? =
= BD?-2CE?, orxe BE? + DE? < BD?, a ue, B CBOIO Yepry,
03HAayae, mWo Kyt BED tynmit, *

3anaua 14. Y npasuibHil TPUKYTHIH nipamiai asorpassi
xyrs npu pebpi ocHoBu Ta npu Giusomy pebpi Bignosiano
nopisumoioTs & i B. osecrs, mo 3cos’z + 2cosf = 1.

* 1-ii cnoci0. Ha puc 4.14
306PaXEHO TPHKYTHY NPaBHIh-
Hy mipaminy PABC 3 BHCOTOIO
PO. BEA — niniiHu# KyT 180T~
pausoro kyra PC. Tliomuna
BEA nepnenauxyaspHa npsamii
PC, orxe miommsn PCB i BEA
nepnesARKYIapHi, 60 IIomu=a
PCB micTHTh NEepneHRMKYAsp
PC no mromusn BEA. 3asua-
uuMo, o miomuna PAO nep- Fyc. 414
TeHAMKYASpHA npamil BC, orxe miomunn PAO i PBC nep-
nesauKynspri. AK=POANBEA, orxe AKLPCB. Takum un-
HOM, IOBEZIEHO, 10 TPUKYTHHKH AKF i AKB npsMoKyTHi.

LABK=%( 180° — ) = 90° —%.
3 npamokyTHOrO AAKB Maemo:

AB = "—Ax—é = ﬁ ()
sin( 90° — 3 ) e 3
3 npamokyTHoro AAKF Maemo:
s AR @
sina’
cos5
Pospinnmo pisnicTs (2) Ha pisnicts (1): :; sin:' Oc-
8
3 AF _V3 b PO Bt
KUIBKH 2% =S, T0 o> =5, 2c0s5 =VIsina,

tcos? B 3sina, 21 +cosp)=3sinc, 24 2cosp=3(1 ~cost),
3cos?a + 2cosf = 1, wo # norpibro Gyno KoBECTH.




[image: image65.jpg]2-i cnocif. Hexall niioma ocHOBH nipaMiay 10piBHIOE S,

a nuioma Giunoi rpani §,. CnipoekTyemo mipaminy PABC na
niowwnHy ocHoBd. 3rizo 3 dopmynow  (10) § 1
S, = 38, cosa. Tenep cnpoekTyeMO LI Nipamiy Ha NIOUMHY
Giunoi rpaui. Maemo: §, = S, cosa + 25, cosf. Mu onepxanu
CHCTEMY PIBHSIHB

S, = 38 cosa

§, = S, cosa + 28, cosp.

TlincraBnsiouu y Apyre PiBHSHHS CHCTEMH 3HAYeHHS S, 3
nepuioro  piHsHHS, Maemo: S, = 38, cos?a + 28, cosf,

3sinku 3cos?a + 2 cosp = 1.

3-it cnoci6. Posrasxemo asorpannnii Kyt AC. Tlpsima AB
nexuts Ha rpani ACB i yrsopioe 3 pebpom AC kyr 60°, a 3
rpannio PAC — kyT BAE. 3rinHo 3 GopMyJI0io TPhOX CHHYCIB
(mus. § 1) Maemo: sinZBAE = sina - sin60°  abo

sin(%'—é)—sma 2cosé V3sine i nani ax npn 1-

My crocobi. *
3anaua 15. Y npasusbuill n—KyTHi#l mipamini AsorpanHi

KyTH npy pebpi ocHoBH Ta nipy Giunomy pebpi BianosiakHo pisHi

a ip. losectu, wo cosg = sin% + sina.

P * Ha puc. 4.15 so6paxeno
YACTHMHY TMPABWILHOI n—KYTHOI
nipaminn PABC. AKC —

X NiHifHMA KYT JBOrpaHHOrO
kyra PB. PosmisHemo aBo-

p rpanuuit Kyt BC. Ilpama AC

JNEXuThb Ha rpani ABC i yTBO-

pwoe 3 naomuuoio PBC kyT

ACK, a 3 pebpom BC — Kyt
Puc. 4.15 ACB.

LABC = —(—Ho “ = 180° — 3‘20.

LACB = (lSO"—LABC) '80'

3rino 3 QopMynol0  Tpox cuHyciB  SinZACK =
= sin a - sinZ ACB aGo sin (m—_EJ =sina - sin 18’10 s

Z




[image: image66.jpg]Biand . T . g -
cosy = sina - sin, mo # noTpiGHo GyJ10 oBeCTH.

Peaynwrar sanaui 14 € 4aCTKOBMM BUMAZAKOM PE3YJBTATY
3apaui 15.
3anaya 16. 3ualTi KyT MiX CyCiTHIMYM TPAHSIMHM NPABUTh~
HOI n—~KYTHOI MipaMifH, KO CTOPOHA OCHOBHM, IO JIEXHUTh B
ORHil 3 HA3BAHUX IPAHEH, YTBOPIOE 3 APYIOIO IPAHHIO KYT &.
* Poarianemo aBorpanumit KyT AB i npamy BC (puc. 4.15).
3rixso 3 Gopmy 1010 TPHOX CHHYCIB
sina = sinf - sinZ CBA, [¢))]
ne B — neorparEmit KyT 3 pebpom AB. IMTosHaummo uepes x
BE/MYAHY HIYKAHOrO KyTa. 3rigHo 3 peayawratom sapavi 15
cosx/2 = sinf - sin/n, 3BiNKHM, BpaxoByious piBHicTh (1),
MaeMo:
sina - sinz/n
SinZCBA @

cosx/2 =

Jani 3a3HauMMO, 1O LCBO=%(:¢—LCOB)=~;—(7;—%:'—),

oTxe LCBA =1 — -n—isinLCBA = sinT. Tenep 3 pieHocTi

sina - sin/n sina
(2) maemo: cosx/2 = T A T
Bidnosids, 2arccos s |. *
2cosn/n

B3anava 17. Y npasubHil n—KyTHil nipamigi ABorpaHumit
Kyt npn Giusomy pebpi nopiseie 2a. 3HaiTH KyT Haxuay
6iuroro pebpa A0 IIOWMHK OCHOBY Nipaminu.

* Ha puc. 4.16 306paxeHo yac-

THHY TPABWJILHOI n—KyTHOI mipa- P
minu PABC... AMC — nidiituuit
KyT ABOTPAaHHOrO KyTa MpH
Giunomy pebpi PB. 3a ymoBoi
LAMC=2.  N=ACNOB. 0
TpukyTHuk AMC pisHoGeapenuit, 8
MN — ioro meniana, Gicextpuca i
BucoTa. LAMB = 90°. PBO — my-
kauuit kyr. Hexait ZPBO=x,

AB = a. LOB. =i(n

Puc. 4.16

2
1 : x
BN = acoss OBA=asm;; AN = asin LOBA=acos;.

= ; —Z 3 AABN waemo:
n





[image: image67.jpg]3 AMAN maemo: MN = ANctga = acos/ nciga. Slcuo, wo
MNLPB. 3 npamokyTHoro ABMN maemo:

. MN _ acosn/n - ciga
SINY=TBN T asinn/n

Bidnoaide. arcsin(cign/n - ciga). *

3anaua 18. Ha pe6pi rocTporo ABOrpaHHOTO KyTa 3 BEM-

YMHOIO ¢ B3sTO TOuKy A. Binpiskn AB i AC, KyT MiX SKMMH

60°, AexkaTh y TPAHIX UHONO ABOTPAHHONO KYTa. Binpisok AB

YTBOPIOE 3 PeGpOM ABOrPaHHOMO

KyTa KyT @. 3HaiiTH KyT MiX

naomuHoK ABC i rpaHHIO ABOr-
‘ PaHHOTO KyTa, Ha SKifl JEXHTH
Bixpizok AC.

‘! * Hexait B, — TIPOEKIList TOUKH

B na Jpyry rpaHb ABOPPAHHOTO
kyTa (puc. 4.17). Braxaemo, wo
AB=a. 3rizno 3 hopMy.I0K0 TPHOX
cunycis sinZ BAB,=sinp-sina.
3 A ABB, maemo: BB, = asinZ BAB, = asing sina. B,DLAC,
Toai BDLAC 3a TEOPEMOIO MpO TPH nepnexaukyaspu, 3

= ctgn/n * clga.

Puc. 4.17

AABD maemo: BD =asin60°=a—-. BDB, — inifiHgi KyT
nsorpanHoro kyra AC. 3 ABDB, maemo: sin £ BDB, =

BB, gsing sinx _ 2singpsina
- 5o g o Janggee
2 «
Bidnoaide. arcsin (@ﬂﬁf‘n—a] *

3anaua 19. [Tpasunsauit wecTukyTHUK ABCDEF 3irayTo
no miarowani AD. Tlpn upomy Bepumna £ nepeMicTunacs y
Take monoxKeHHs E,, O KyT MiX Npsmo0 E|D i nomyHO©O
ABD OPiBHIOE . 3HANTH KYT MiX IIOUTHAMM ABDi AE,D.

* PosrasiHemo aBorpanHmit Kyt AD i npaMy E; D (puc. 4.18).
[pu 3rMHAHHI WECTHKYTHAKA N0 niaronani AD kyr E, DA mae
nocrifiny seamunny 60°. 3riano 3 GopmyJioi0 TPLOX CHHYCIB
sina=sinx-sin60°, ne x—Beau-

; & MEA LIYKAHOTO KyTa. [lani Maemo:

3 Al 2sina

2 p sina = —-sinxi sinx = —73=.
> < Bidnooido. arcsin (%;‘—’—) &

Puc. 4.18




[image: image68.jpg]3anaua 20. Kyt mix naommromn kBaapara ABCD i nnowm-
HOI0 0 Mae BeAMuMHy a; cTopona AR KBazpara yTeopioe 3
TUIOMHHOK0 0 KyT f. kit KYT yTBOPIOE CTOpOHa AD KBazpara
3 IUIOWUHOI o7 ¢

* Bes srpatw saransmocri
MOXHA BBAXATH, L0 BEPLINHA
KBafpaTa NEXUTh B NJIOMUH]
o (puc. 4.19). E i F sianosiguo
TOMKH nepeTuny npamux CB i
CD 3 nrommsoi0 0. Ockinbku
4B 11 €D, 10 £ CFO=p.
CEO — wyxanmii kyr. Tpuit-
Maemo, wo £LCEO = x. 3riguo 3 Gopmya010 TpEOX CHHYCIB

sinf=sina ‘sinZ CFE, spinkn SINZCFE = :'

Puc.4.19

ing Aaai Maewmo:
sinx = sina - sinZCEF, (€8]
Ockinbkn £LCEF=90"~£CFE, 10 SinZCEF=cos/CFE=

} A 2 m o
Sl!ﬂ in“a — sin . .
= 1~ (sina) B =y - Tenep 3 pisuocri (1)

i X sin‘e — sin’ = 7
Maemo: sinx = sina Sing = VsinZa —sin%.

Bidnoeidw. arcsin VsinZa — sinZj.

3anauva 21. TpamokyTank ABCD mac CTOpoHu AB=a, BC=
=b. Len TIPAMOKYTHHK 3irHyTO no Aiaronani AC Tax, wWo mo-
uHn ABC i ADC cranu s3aemuo nepnesankyaspuumu. [Ticas
UBOr0 yTBOpAAIACK Mipamina DABC, 3uaiiTu: a) ABOTPAHHMIA KyT
DC:; 6) nporpanumii Kyt DB,

* 1-4 crioci6. Ha puc, 4.20
306paxeno nipaminy DABC,
OREPXaHy 3 MPAMOKYTHHKA
ABCD, sixuit 6ys0 3iTHYTO 110
diarowani AC. HBorpanumii
KYT 33 YMOBOIO NpsiMuii, BE —
BHCOTa AABC. ITposenemo 3
TOYKH A nepnenaukynsp xo
npamoi AC. AFLAC (FECB).
AD — npoekuis sinpiska FD Puc. 4.20
Ha mrommny DAC. Ockineky
ADLDC, 10 3a TEOPCMOIO PO Tpu nepnenaukyaspu FD1 DC.
ADF — niniiiauit KyT asorpanuoro kyra DC, TNokaanemo
LADF = x. 3 AADF maemo: E

Card




[image: image69.jpg]3 AACF Ma€eMO: AF=AC-\gLACB= Va + br~%. Tenep 3
aVaz+l—77 aVaz-&-bT
LR W, g

pisnocri (1) aicTacmo: 18X = 5 7

2-i cnoci. 3riaHo 3 chopmy 1010 »§l
sinx = 3’“;‘!— 2
25,8, @

e V — ob'eM nipamias DABC, S, 12 5, pipnoBiAHO IO
rpaneit DAC Ta DBC. Bucora DO TPUKYTHHKA ADC € BORHO-

4 (e gl - .
yac | BucoTOI mipaMian DABC. DO = m. [lani MaEMO:

e T, Lo L

V=300 Susc=3Va* 5" 3 %= T Sy =gk

g 3 opMysIoi0 TPBOX KOCHHYCIB cos,£BCD =
b

=cosLBCA * cosL DCA= W'VFEIF= Z&b’?'
g

252
Tenep 3 GopMyH (2) maeMo sin X = 3a -W%P:b—z:

> FwTee]
s,=%absin/_ecn='»24b "(ﬁ‘fﬁ) =3ab Vrao bl

E 2-l ab<l g \la]-i»azlzz+b1 P 25
il T ) a+ bt vV + T+ b

3 cnocio. BizpMeMo 33 [O4ATOK KOOpAUMHAT Touky O. 0D
— picw 0z, OC — sick Oy, 0G — pich Ox (GOLAC).

b a
: 0 (0;0; 0, D (0 ;—\/-fﬁ“ (O g O
Maemo: O ), D (0; 0 a+b)(‘(0 e 0;)
3
a $ b .
G (b e 7 0; 0). TMaomuHa DAC mae piBHSHHS x=0 i
HOpMANbHIH sexrop 7 (1505 0). Tlaonmua DBC mac piBHSHESL

x z
+—’\,J_,'—;=ﬁ+ ~1 i wop-
a’/hVai+l7i at/Va*+ aI’/Va5+;E Sl
) W

MaJipHHI BEKTOP M (;3—, —“3; T

it 3
Tenep MAEMO: COSX = .—_‘—_"'—'—‘:I— = ,,b/‘“———’ =
T 1A | 5
o
&b & ab?

B

=Vp+abr+a




[image: image70.jpg]4-i1 cnociG. a) poarasEemo Tpurpanuuit KYT 3 BEPIIMHOK

C. 3rinno 3 dopmyowo (12) § |
— C0SZBCA — cosLACD - cos£BCD _
e SinZACD - sinZBCD o

_bVa A —a/ VAR -ab/(a*+b2) 2

b Va'+a2pl+ Vit 2R
Va2 + 52 a*+b?

6) moanawumo mykauui kyr uepes ¢. 3riano 3 opmy.roi0
9§t
sinp = 382V, @
252
ae V — of'em nipaminu DABC, S, — nnoma ADBC (spa-
KAETBCA, WO TPUKYTHUKH DBC i DAB pisni). 3 ADBC 3a Teo-
ab__ a*+b*
@+62 b

PEMOIO KOCHHYCiB Maemo: BD>=a2+h2—2abh

Tenep 3 hopmysn (3) Maemo:

atbt 2
0 IR (R
@t + 22400 T et

sing = 1
B
2-7a b2
Bidnoaioy P ), i
i0n0GiOb. @)  ACCOS e al x
) ot + o’ + bt g
L@+ PV pF |
a + a2 + p*
3anaua 22. Mepumerp Giunoi TPaHi NPaBUABHOI n-KyTHOT
nipaminn BTpuyi 6ibwe 3a i BrcOTY. 3HaiiTH ABOTPaHHMI KyT
npu pebpi 0OCHOBH.
* Ha puc. 4.21 :oﬁpzmcnu%-y HACTUHY NIPABMJBHOT N-KyT-
HOi nipamizn, PO — Bucota nipamiau,

PK — i anocema. Hexait £ PKO = B 2
LPB ¥, PO=h. LPKO — mykanuit
KyT. 3riH0 3 ymoBoko
AB+2PB=3h. (€8]
3 Tpukyrukis PBO i PKO 3naxo- i b
Pl i

umo: PB = Siny: OK = hetgf. 3 AOKB
Maemo: KB = OKIg% = hclgﬂlg%; .

Puc. 4.21




[image: image71.jpg]niniss AEBC, orxe BE = 2BA = 2. [lani 3sHaX0AMMO, 100

CF=V3/2, EF=3/2, FM =1/2. FG — BuCOTa NPIMOKYT-
_EF-MF_ 3/2:1/2 _ 3

Horo AEFM, orxe FG= EM = VO/ATT/4 3710 3npa-

2-#i cnocid. Posrassemo mipaminy MCEF. 3rinno 3 ¢op-
myzoo (9) § 1 maemo:
3EM -V
%=, 5, m
ne V — ob’em nipaminn MCEF; S, — naowa AEMF; S, —
moma AEMC. Tlocninosro anaxoammo

sinx =

vio 1 113V
Al Sl A s et
R e 85,
ot o R
Tposenemo sicory MK 8 A EMC. FK1LEC. FK=%EC=%.
3 AMKF wmaemo: MK=YMFE+KFe= l,+‘i =£43‘.
s =dyk.pe=d. Y3 V3
Sy=gMK:EC=5-—=-V3=—g=
- : . Ve St VB0 ek /10
Tenep 3 pisrocTi (2) Maemo: sinx = L 3

Ao

3—i1 cioci0. Boenemo cucTeMy KOOPAMHAT, SK NOKA3AHO HA
puc. 4.22. A — nouarok Koopanuar, AB — sick Oy, AD — sich
Oz, AP — Bics Ox (PALAB). 3HaX01MMO KOOPAMHATH TOYOK
TICPETHHY IJIOMMHK O 3 OCSMH Koopausar. P(V3/3; 0; 0), E
©;~1; 0), L (0; 0; 1/3). Mnommuna ABD mac pisusang x = 0;

IIOWMHA O Mae pPIBHSHHS ,/]_x/j + —_-VT + ﬁ =1 a6o
V3x—y+3z—-1=0.

Brinno 3 dopmysoio (8) § 1. maemo: cosx =
e SRS VL <
TNSeETED T 13"

i i \' 3 .
Bidnogide. arccos 3

3aysaxenns. Tlepesipre, wo arccos V3713 =arcsin vI0713 =
= arctgy1073.




[image: image72.jpg]AB=12KB = 2hctyﬁig%. Tenep 3 pissocTi (1) maemo:

€ oL e X FIST
2I|clgﬂtg; + e 3h abo 2 ctgh g, + S 3@
1 V ctg?
3agrauumo, mo —— = VI + Clgy = 1+ .
e f cos %

v A b ctg?
3 pisHocTi (2) Maemo: Zn:tgﬂtg; +2V 1+

7 cos?®
2 2
2V1+“‘—g%=3—2ugmg%,4+“‘g =

2 2k
. jrs €os“ —
co! n A

~ 120188 1+ 4clg’p 182, Actg?p + 12tg7ctgf - 5 = 0.

Bpaxosyxuu, mo f — rocTpuit KyT, MAEMO ctgf =
v - AR L
Ytg’ = +35 3(5" :

5 2
Vo % 5 315%
Bidnogids. arcclg: 7 o

3anaua 23. B ocuosi TpukyTHOI nipamiau DABC nexuTh
npapunbanit AABC, CTOPOHA SIKOTO MA€ AOBXKAHY 1. Pe6po AD
€ BucoToio nipaminn i AD =1, Touka M — cepennHa pebpa BD.
Uepea npamy CM napajieibio BUCOTI AH TPHKYTHHK ABC
NPOBEAEHO TUTONMAY 0. 3HANTH KYT MiX MUIOUHHAMK ABDig.

1-it cnocid. Ha puc. 4.22 sobpaxeno famy nipamigy
DABC. Yepea Touxy C mnposenemo mpsmy [, napareasny
npsimiit AH. E=INBA. [lnoumna CME — ue Hassana B YMOBI
iomuKa o, 60 BOHA NPOXORKTH Yepes npsimy CM i mapasenn-
Ha npsimiii AH 3a 03HaK0I0 napaeabHOCTI NPSIMOT | NIOMUHA.
EM — pefpo ABOrpaHHOro KyTa
mix rommEamu 0 i ABD. CFra
CG BIMOBITHO BHCOTH TPUKYT-
uukis CAB ra CEM. GF — npo-
exuig piapiska CG Ha WIOWHMHY
ABD. 3rizso 3 TCOPEMOIO MpO
TpH nepneHguKyaspn FGLEM
i CGF — niniitanii KyT Asor-
pansoro xyta EM. Hexait
LCGF=x. AH — cepenns





[image: image73.jpg]3anaua 24. TIiommAa NPOXOINTH HUCPE3 CEPEANHY BUCOTH
NPaBHIBHOI MiPAMITN NAPAJIE/IbHO TVIOMHMKI 1T OcHOBH. [Lomi
MOBEPXOHb YTBOPEHHX MHOTOFPAHHHMKIB BIHOCSTHCS K m : 1
(m < n). 3ualiTi ABOFPAHHMIA KYT npH pedpi OCHOBY TTipaMizK.

* Ha puc. 4.23 sobpaxeno . npa-
BUJIbHY mipaminy PABC (mu He Gyne-
Mo BGpary 10 yBaru Te, WO BOHA TPH-
kyrna). Ilepepis 4,B,C, poabusac
nipamily Ha ABa Tija — nipaminy
PAB,C, i s3pisamy mipaminy
ABCA,B,C, Hexaii niowa nepepiay
nnpmmoc S a nsorpam-um KyT npu
pebpi ocHosd — @. S, i S, — naomi
TIOBCPXOHb  THpamian PA ,B,C, Ta
3pisaHoi  mipaMigu AECAIB|C,

Puc. 4.23

signosiano. 3a3naunmo, mo S, = § + coia 5 Spapc =485
S, S+4S+4S S—SS+ 3S 3rmun:yuenoms /8y=m/n,

L
orxe ——2% = spinun cosa = 5o i

55 + 3s n Sm—n
cosa
Bidnosid. arccosa— Jm. *
Sm—n

3anaua 25. Kyt npu Bepuuni 0Cb0OBONO nepepisy KoHyca
nopisrioe 150°. Yepea pepmuHy KOHYCAa MPOBEACHO nepepis,
SIKMi € NPIMOKYTHAM TPHKY THUKOM. 3HAMTH KYT MiX n1011m-
HOIO TIEPepi3y i MIONIMHOK OCHOBH KOHYCA.

* PO — BucoTa Nanoro Konyca (puc. 4.24). APAB — ochb-
osuit nepepis, APAC — naunii nepepis. 3a yMoBo0 LAPB =
=150°, LAPC = 90°. D — cepeauna Biapiska AC. PDO —
wykasuit kyr. [Moknanemo PA = [, LPDO = x. 3 APAO
MAEMO: PO =lcos75; i3 A PAD MaeMo:

= lcos4S® = g ;'3 APOD maemo:

et s T e
siny = 5r=lcosT5" =1 = VZcos75"=

=\/2~V 14cos150° =V1 V3

2

Bidnoside. arcsinV 1 — e iE

2

!

=1

Puc. 4.24




[image: image74.jpg]3anaua 26. Y npasuibHiil TPUKYTHIN nipamini. posramo-
saHi gsi kysi. Biswa, 3 pagiycom 3, enucana B mipaminy, a
MEHIIA, 3 PaliycoM 2, I0TUKACTHCA 30BHI Mepuiol KyJi 7a BCix
Giunmx rpaned nipaminn. 3HaiiTy Be-
JMYHHY ABOTPAHHONO KYTA, yTBOPEHO-
1o GiuHUMH rpaHSMM Hipaminy.

* Ha puc. 4.25 306paxeno npasuib-
HY TPMKYTHY mipaminy PABC. PD —
anopema nipamina. O, i O, pignosizHo
uentpy Ginbwoi i Menmol kyns. O,M
Ta O,N — paniycu Kymb, nposeaeHi s
TOYKH AOTHKY Kyab A0 vpasi PAC.
Tlposenemo sinpizok O,K |1 NM. Hc- Puc. 4.25
1o, mo 0,0, = §, a O,K = 1. 3 npamo-
KyTtHoro AO, O,K maemo: cos£0,0,K = 1/85. Jlerko Gausr,
mo £0,0,K = £PDO, orxe cos£PDO = 1/§. 3rigHo 3 pe-

3yabraTom 3azavi 14 § 4 3cos2ZPDO + 2cos:
wykauuii KyT. Maemo: 3 - 1/25 + 2cosx =
cosx = 11/25.

Bidnoaioe. arccos11/25. *

3anava 27. Teipua umainapa aopisuioc 32 oM, a pagiyc
#oro ocHoBM — 13 cM. Bepmmnn npsiMokyTHUKA n€xXaTh Ha
KOJIAX OCHOB LMJIIHAPA, NPHUOMY MCHIIA CTOPOHA NMPIMOKYT-
HHKA JIEXUTb Y MIOMMHI BEPXHBOT OCHO-
By uwikapa. ITig skuM KyToM niommna
MPSIMOKYTHMKA HAXMJICHA N0 MUIOWMHM
OCHOBH LIMJIBAPA, TKIIO CTOPOHH MPAMO-
KYTHUKA BiTHOCHTLCH 9K 1:47

* ABCD — nannii B yMOBi IpSMOKYT-
HUK (puc. 4.26). CC, Ta DD, — TBipui
umuninapa. ABC\ D, — mpoexitis npamo- 7
kytHuka ABCD Ha NUIOIMHY OCHOBM Puc. 4.26
uninapa, Tomy ABC, D, — Takox nps-
MOKYTHHK 3 Riaronaamo AC, = 26 cm. CBC, — wykaumii KyT.
Toknanemo AB = x, LCBC, = a. 3 npsmokytsoro ACBC,

Maemo: BC?=BC2-CC}=16x2—322. 3 npamokyroro AABC,
Maemo: AC? = AB% + BC2, abo 262 = x2 + 1642 — 322,
ssigkn x = 10, BC = 40 cv. 3 ACBC, maemo:

oo [EC 552 51
sing'=pr=0=7%
Bionoaide. arcsin 4/5. *





[image: image75.jpg]3anava 28. [liaronani AB, i CB, asox cyciamix Giunmx
rpaseil npAMOKYTHOIO napaseaenineaa ABCDA B,C D, yr-
BODIOWTh 3 miaromanno AC ocHoM ABCD kymw « i f8
BiANOBiAHO. 3HalTH KYT MiX MIOWMHOK AB,C i niowMHO©
B ; OCHOBM napanumnmena

* Ha puc. 4.27 :o&paxeno
j D, | npamoxkyTHui napanenenines
) ABCDA,B\C,D, 3a  ymosoi0
bl \ LBAC'= a, £B,CA = p. BE — nu-
/ 5L ' cora AABC. 3a Teopemoio mpo TpH
7 nepnesukyaspn B,ELAC. BEB, —

Puc. 27 WyKaHUH KyT. Hexaﬁ LBEB, = x.

BE BE?

2y = o

B =g
Ockinbku £ ABC=90", 1t BE?=AE-CE i
= Velga - cigB.

i
Ar—T
7

/

cosx =

Bidnoeids. arccosVciga - cigh. *

Banaua 29. Yci Giuni rpani nipaMiau yTBOPIOITH 3 MAOLIM~
HOIO OCHOBM DiBHI KyTH i BUCOTA NipaMiaK SHAXOAMTHCH ycepe-
auui pjiei nipamian. Yepes nexTp KyJii, BOUCAHOI y nipamiay,
P MPOBEAEHO NJIOWMHY, Napajenb-
Hy 7O OCHOBM mipamiam. Bimwo-
WIGHHS TUIOM Nepepiay Ao miomi
OCHOBM mipamizu popismioe k. *
3ualiTh OBOrpaHHMA  KyT TpM
peGpi ocHosM mipaminu.

* Ha puc. 4.28 soGpaxeHo ya-
cTHHY RaWoi mipamiaw. Bucota
mipaMiny NPOXOAKTH YEPE3 UEHTP
Puc. 4.28 O Xona, BIOMCAHONO B MHOTOKYT-

HHMK, IO € OCHOBOI MipaMiau.
Uenrp O, pnmcanoi B mipaMifly Kymi JexnTb Ha BHCOTI
mipaMinu. chrxo Gaunry, mo KO, — Gicexrpuca APKO
(OKLAB). PKO — mykanuit Kyt. Hexa#t £PKO = x, oni

LOKO, = % IMosnaunmo uepes S, i S signosinHo mromi e~

pepisy i ocsosu mipamizu. Binomo, mo (PO,/PO)? = S, /8.
Auie 3a ymoBOR S, : § = &, oTke

(PO,/PO)? = kiPO,/PO = VE. )




[image: image76.jpg]Tocainosro 3HAXOMMO, mo PO = OK - 1gx,
0 Q= 0K - tgx/2 = POcigxtgx/2. 3  pisxocri ()
AICTaHEMO:

PO-00, oo sinx/2 )
PO _‘/El Sclpraxide W‘—smxcosx/Z =L

2c0s2x/2 = l/\/E; 1 + cosx = 1/Vk; cosx = | /VE — |.
Bidnosids. arccos(1/Vk — 1), *
3ajiaua 30. JlaHo npaBwIbHy TPUKYTHY 3pidany nipaminy,

B 9Ky MOXHA Brucatd kymo. Binomo, wo icaye xyns, axa
JIOTHKAETBCS O BCix pebep nawoi 3pizasoi mipamian. Suaiitn

ABOrpaHHMit Kyr npu  peGpi A
GinbIoi ocHOBH 3pisaHoi mipaMiny. w
* Ha puc 4.29 z06paxeno nany
spisany mipaminy ABCA,B,C,. 4 \
00, — mncora mipaMinu, wo <

s'enHye uEHTPH OocHOB. MN —
anodema 3pizamoi  mipamiau.
NMO — wykanmit xyr. Hexai i Puc. 4.29
LNMO = x, BC=a, B,\C;=b.r —
paniyc KyJi, BnucaHoi B spisaHy nipaminy. O' — LUCHTP BOH-
canoi kynmi. 0,0’ = 00' = r. £ OMO' =§, £ ONM =
=180"-x, LO,NO’:OO'-%. 3 AO'OM maemo: OM =rclg%;

3 AO'O,N maemo: O, N = retg(90° — -)25) = rtg)z—c. Slcho, wo

MN=OM+ON=r(lg§+clg%). W

Ockinpku icuye Kyas, mo noTukaeTscs 70 Beix peGep
3pisaHol mipaminm, TO icHye Kono, BrMcaHe B Tpamewito

BCC,B,. 3sincu mumimsae, mo B,B = NB, + MB = L b.

2

B,L — sucora tpaneuii BCC,B,. BL=MB — NB, = 2= 2 |

3 npamokyTHOrO AB, BL Maemo:

BL~VEF=pi7=V ( ( ) V@b =M.

2 2 @)




[image: image77.jpg]B3assaunmo, mo OM = —2%. ON = % , 3BimKH

o a G R Xk X
relgs = 375 rgy =5ygia= 2\/3'rclgi, b= 2\/3'rlgi.
3 pisHocTi (2) MaeMo:

MN = V(2V3)rt = 2V3r. 3

Tenep 3 pisnocreit (1) i (3) maemo:

r(tgx/2 + ctgx/2) = 2V3r, spinku z + 1/z
e z=1gx/2; 22—23z+1=0; z=V3+ VT; tgx/2=V3+ V2.

Bpaxosyioun, mo 0°<x<90° i 0°< x/2 < 45°, Maemo:
tgx/2= V3 = V2, x/2= arctg(V3 — VI).

Bidnoaide. 2arctg(V3 — VZ). *

Bupass

1. Uepes oy CTOPOHY MPABAILHONO TPHKYTHHKA MPOBEACHO ILIOWIKHY O,
AKA YTROPIOE 3 IHIIIOI0 CTOPOROID 11BOTO TPYKYTIHHKA KYT a. SKufi KYT yT8OpIOE
ILIOUMAA 03 TIOLHHOIO TPHKY THUKA?

Bidnoaids. arcsin (2 sina/V3).

2. Yepes CTOPOHY KBAZPATA MPOBENCHO MUIOMHY O, SKa YTBOpKE 3
IATOHALTIO KBAAPATA KT . SIKUit KYT yTBOPIOE IIOULMHA KBAZIPATA 3 IO
100 07

Bidnoeids. arcsin (V2 sina).

3. Uepea rinoTesysy AB npaMOKyTHOTO AABC POBEACHO TUIOUIMKY 0, 5Ka
‘siranena sia BepuHiH NPEMOro KyTa C 1ia 3 cm. Biiomo, wo AC =7,5, BC =
= 10 cw. 3uaiTH KyT MDK IUIOLIHHOIO 0 | IAOIIMHOIO TPHKYTHHKA.

Bidnoside. 30°. v

4. Uepea Ginnuy ocHony AB pinsoGiunol Tpaneuil ABCD nponesieHo nio-
Lty 0, sixa yrEOpioe 3 Alaronamo AC Tpaneuil KyT a. 3uakTH KYT MiX
TLIOMIMHOIO | IONMHOIO Tpanewii, axuio £CAB=p.

Bidnosidp. arcsin (sina/sing).

5. Cropoitu napanesorpama SAHOCSTHES K 1:2. Menla CToposa exuTs
y nnouAni 0. TTapaneavHa i CTOPOHA NaPAAEAOTPAMA BI/ULATEHA BIA LAOMIMIK
13 BCTM, 110 AOPIBHIOE BIACTaMi MK GLTbUIMMH CTOPOHAMH NAPATENOTpa-
& 3HASTH KYT MIX TLIOLIVHOIO NAPANIENOTPAM | TIOLLMHOIO 0.

Bionoaids. 30°.

6. Touxa M — cepenwua pebpa C1C ky6a ABCDALBIC1D). Touxa P
sewuTs A pe6pi AAL, npusomy ALP: AP =2: 1. 3uaiTi kYT MiX rUIOUHNA-
mu DyPM i ABCD.

Bidnoside. arcig 5/6.

7. OcHoBOI0 MPSMOT NpH3MH € npsMoKyTHKi AABC 3 npsna kyTOM B.
Biue pe6po Mae powxity b, M — cepemuna pepa BBL. Suniiru kyT Mix
nnoumamu CMAy i ABC.

Bidnoaids. arctg (b/a vZ).

8. V npaswisuiii TpukyTHiA npuaMi ABCALB1C) ke pebpa pishi Mix
cobo0. M — cepeayna pebpa AC. 3uasir xyT Mix niouymamis ALBM i ABC.

Bionosidw. arctg2.





[image: image78.jpg]9. Ocuosoi0 npanol npusmu ABCDA, B,C, D, ¢ powb, y sxoro £A = a
(0" < a < 90°), AB = a.Bisse peGpo npuamu mae gomxsmy b, M — cepenuia
pebpa AB. 3uaiiti xyr Mix nomunamu D, CM | ABCD.

Bidnosids. arctg ((bV5 + 4cos a)/2a sin a).

10. Y npaswnsiit rpukyruiii nipamini PABC nci peGpa pisui Mix cofoio.
M i N — signosinno cepenuii pebep PA | CA. 3uaiitn kyr Mik naoummamy
BMN i CAN.

Bidnoaids. arctg (2YI/VT).

11. Ocuosa mipamiau — keanpar. Jsorpanui xyTt npw ocxosi nipamizm
BIAHOCATECS AK 2. 3uadity i kymi.

Bidnoside. 15*; 30°, 105%; 30°.

12. ¥ mpaswibsiit otvpukyrii mipamigi naockwi kyT npi sepuni
Aopisiioe 60°. Tlosectw, w0 ABOrpaHHMit KyT npw Giunomy pebpi mamiui
Ginbuunii ABOTPARKONO KyTa npH pebpi OcHOBM.

13. I'noutna nepepisy npasmHol TPHKYTHOT niipaMiAH NPOXOAHTS Hepes
BEPULIHHY OCHOBM | Cepeiin 180X Girunyx pebep. TLnommna nepepiay nepreian-
kyaapua Giusii rpasi nipaminu. 3uaiir asorpanswii kyr npi peSpi ocHOBM.

Bidnogidy. arccos 1/V8.

14. Hepea nepuuiry C ocsoay npaminsiol TpuxyTHOT mipavizu PABC npo-
BE]EHO ILIOILHIY, NEPREnKY ISPHY Glunowmy pebpy PA, Lis iouma yrsopioe
ILIOUHMHOI0 OCHOBH KY'T . SHAHTH KYT MiX 7180M GIHHM TPAHIMH TIPaMiM.

Bidnosids. arccos (3cos® & — 1)/(3cos? @ + 1).

15. Octosoio nipaminu PABC € npamoxyTHsii TpukyTiux ABC. A = 90°,
AB = AC. Bucora nipamiau PA Mac Taxy camy JOBKHHY, SK | CTOPOHa OCHOBH
AB. Hepes sepuniny B NPOBEAEHO MIOMMIY, NEPMEHTMKYASPIty 10 GiMHONO
pebpa PC. Buaiirst kyr Mix wicio nommior0 | rpansmi nipasinm PABC.

Bidnosidn. 45°; 90%; 45°; 90°.

16. Ocnosoo mipaminu PABC € npsmoxyThuii tpuxyTimk ABC. Bizowo,
1o £BAC = 90°, AB = AC = AP. M i N winnosizno cepenmin Giunux peep
PC L PB. 3uaitti xym mix niomunoio AMN i rpausmut nipaseiau.

Bidnoside. arccos 1/V3; arccos 1/V3; arccos 1/¥3; arccos 1/3.

17. Ocnosoio nipamian € npasinsumit TpukyTimk ABC. Bucota nipamis
PA mae Taky camy nomxuny, sk i cropona ockosw. Touxn M i N sianonimo
€ cepeautamy Giumnx pebep PB i PC. 3uaiitu kymn ik naoumioo AMN |
rpansmu nipamign.

Bidnoside. arccos 1/7; arctg 2/V3; arccos 1/VT; arccos 1/V7.

18. Ociosoro nipavin € npaswwunii TpikyTiik ABC. Bucora nipaminu
PA mac Taxy camy nosxiny, s i cropowa ocwoaw, Yepes nepuiry B npone-
JACHO ILIOWHRY, NEpneHanKyaspuy 10 Giunoro pebpa PC. Ski xym yTBOpIOE
uS nIowMHA 3 rpansivy mipaminu PABC?

Bidnoside, 45, 90°; 90°; arccos V6/4.

19. Bizomo, mo 8 npasuasky TPUKYTHY MPU3IMY MOXKHA BMCATH KyMI0.
SHBHTH KYT MIK IIOLIMHOIO OCHORM wici NPH3MH TA TLIOUMHOIO, 1O 1POX0-
RUTH NEPES CTOPOHY OCHOBH | CepepIy NPOTHACAKIOND Gisoro pebpa.

Bidnoside. arcig 1/3.

20, V tpuxyrulit nipamini PABC sinomo: PA= PB=PC= AB= AC =1,
BC = V7. 3uaiitn ABOrpanmi KyTH npH KOXHOMY pelpi mipastizi.

Bidnosids. arccos (—1/3); 90%; arcsin v273; arcsin 3 arcsin V273;

arcsin V273,

21. Oz pe6po TpukyTHOT nipamizss Mac Aowxaiy 6, 2 pewa pebiep —
1105 cu. 3ualiTi ABOTPARH KyTH NPK KOXHOMY PeBpi nipaminy.

4
Bidnogide. arcsin + arccos 7/32 ; arcsin VI3/4 ; arcsin VI3/4 ;
arcsin VI3/4; arcsin vI3/4.





[image: image79.jpg]22, Qe peBpo TpHKyTHOT NipaMiz MAE JOBKMNY 4, & peurra pebep — b.
BuafiTr ABOFPANHI KyTit M KOKHOMY PeOPi nipai.

2V3-a —4
Bidnoside. arcsin i ATCC0S i KOKEH 3 IHUIKX HOTHPLOX
3p 4y’ —a
3b*-a*

ABOFPAHHMX KYTIB MAE BEJIUMHY, Arcsin m npu0<a<by3.

23. Y Tpuxymiss nipavial PABC BC=6, AC-B, PA=PB=PC-AB-10.
3Tyt ABOTPAHH] XyTH TP KOXKHOMY PEOD mipaniz.

Bidnosids. 90" amuga -n:lz%q; arcsin

6

arceos | = T5TT | ] G

24. Bci pefpa npauasi0 TpHKYTHOT nipaninu piski Mix coboro. Buatitn
ABOTPAHHHT KYT NP GYRb—SKOMY pebpi.

Bidnoside. arccosl/3.

25. Y npassnsuiit oTipuxyTHiR nipasiai oci peSpa ploni Mix c0BoI0.
BuafiTy ABOrpAHHMA KyT TIPH BiuHOMY PeGpi.

Bidnoaid. arccos(=1/3).

26, Buicora npassUibOl TPUKYTHOT mipamian ssiul Glanwa sa cropowy
ocHon#. 3waiiTit ABOrpanHMH KYT @) NPH PeSpi ocHoBw; 6) npH GitoNy peGpi.

Bidnoaid. @ arcigéV3; 6) arceosiy:

27 Bucora npamumsHol TpKyTHOT nipavix snwisi Giasia 3a cropouy
ociosu, Yepea CTOPOHY OCHOBH MPOBEACHO MIOUHEY MEPNENMKYARPHO Npo-
TtexHoMy Gisomy PeBpy. BHANTM KYTH MK UIEIO TIOWUHOIO | rpausmit
nipamiam.

Bidnoaide. 90%; 90" nr:lgz—-}f; ll’!‘g%-

28, [loi Ginni rpani apisanol TpuKkyTHOI nipaminu — piski npAMOKYTHI
TpaneLi 3 FOCTPUM KYTOM @ | CLIBHOIO MEHLIONO GitHOIO CTOpONOI0.- Jlporpasi-
HHE KYT MUK UHMH TPAHSMH JIOPIBHIOS . BuaiTH KyT MIX TPETBOIO Giunowo
FPAIKIO | ILIOUIMHOIO OCHOB.

Bidnoaide. arctg(c1gacosy)-

29. Ocuonow nipamiaw € AABC, y sxoro AB=AC, £ ABCa. Biune peSpo
PA € sucotoio mipamigy. 3uafiTu ABOrpani KyTH mPM KOXHOMY pebpi
nipamian, sxuo £ PBA=B.

Bidnoaid. 90°; 90% 180" — 2a: urmg{—‘i]:an:cosv__-L Mol oy
sina 1 — cos’acos’f
COSACK
arccos .
V 1 — cos cosiﬂ

30. Yepes ueHTp KBAAPATA NPOXOAHTE nepreH/MKYASP A0 HOO NACIHHK.
Tnommua, NPOBEACHA YEPe3 CTOPOHY KBAAPATa, MepeTMHAE HAIBAKMIA nep-
NENTHKYARP Y TOHU, BANANCHIF BIA TIOLLMIH KDARPATA HA JOBXHIY el
CTOPOHH. 3HAHTH KYT MIK NPOBEAIEHOI0 TIOKHOI0 i NIOWMHOIO KBAAPATA.

Bidnoaids. arcg2.

31. Tipo tpwxymiuxu ABC i DBC sizowo, mo LBAC=90", AB=AC.
BC=BD=CD=AD. Jlosecty, W0 TUIOWMAK UHX TPUKYTHHKID TEPNEHAHKY-




[image: image80.jpg]32. Y npasunbHifi woTHpHKyTHIl nipaminl Asorpanii kyTH npi peSpl oc-
Houw Ta npy Giumomy pepl miznosinuo aopiswioT @ i B, JlosecTi, uto
cos%a + cosp = 0.

33,V npasunbniit usecTikyTHif mipasial Aworpassi kyTi npu pedpi ocio-
Bu 1a npu Giunomy pefpi mixnosiguo nopinwioiots a i B. Josecty, wo
cos’a + 20088 = — 1 | BMBECTH SHIACH, 11O ABOTPAHHMA KyT npH GiunoMy
pebpi Tynuit.

34, Y npaswbii r-KyTHidi Ripamini ABOrpassi kyTH ph peGpLocHosH T
npu Giuwomy peGpi sianosimno nopismioiots @ i f. Jlosecrn, wo

2sin? Jcos%a + cogB = — cos © I nunceTawiACH, wOMPH 1 > 4 aworpani

KyT npw GiusoMy pe6pi Tynui.
35. V npaswnbuift TpwkyTHIA nipanini asorpasmii Kyt nph Gianomy pebpi
Ropistioe 2z, a Giune pe6po yreopIoe 3 wIowmMuoIo ocHoBk KyT f. losecTi, Wwo

in2f —
eontirim S =
3sin’g + 1
36. Y npaswuifi sOTMpHKyTHIA nipamial Anorpanieit KyT npy Glusiomy
Pebpi zopisioe 22, a Giue Pe6PO YTBOPIOE 3 TIOLIMHOK OCHORH KT f. Jlose-

2,
e
1+ sing
37, Y npaswnuuii wecrxyiift nipamiz xsorpamwit kyT npu Gluomy
Pebpi sopisHioe 2, a Giune PeGPO YTBOPIOE 3 IIOWMHOIO OcHOMM Ky . Jlone-

sin?f - 3

38,V npassuisift i—xyTHif nipamial ABOrpanHKi KyT npi Giomy peSpi
nopisxioe 2a, a Giune pe6po yTEOPIOE 3 NAOLLHHOI0 OcHoBK KyT f. [loBecTH, 1o

2 2
conz =SB I\ o sninew, o miph i = 4 kyr 22 vy,
sin“B1g” x/n + |

39, Y npasuabHif n-KyTHif nipanial 1BOrpanHit KyT np# pebpi AopiaIon
a. 3uaditn Kyt Haxuty 6iunoro pebpa nipaMin 10 NIOWMIK OCHOBH.

Bidnosidy. arctg (1ga - cos x/n).

40. Y npaswasniti n-xymuidi nipamiai PA1A2...An AmOrpaimuil kyT mpit
Giumomy pefpl aopimmoe y, a LPAiA2 = a. [losecti, wo

_ —cos2a/n — cos’a
sina

41, Jlsorpanumit kyT npu peGpl OCHOBH NPABHABION A-KyTHOT MiPaMiAH
opisiioe . Kyr wix Gittnim pEGPOM | MIONIMHOIO 0CHOBH JOPIBHIOE . Jlone-
cw, wo sin’a — sin’y = sin? x/n cosYysin’a.

42, [lsorpaunuii xyT Mix GluWAMM rpansMM NPABMALHOT TPHKYTHOD
nipamiau npsMui. BuaiauuTi anorpasnmit KyT npy ocHosi nipaminu.

Bidnosidw. arcigVZ,

43, Jlporpanuuii KyT Npu OCHOBI MPABUILHOI WICCTHKYTHOT mipasian
soplesioe 30°. JoReCTH, 110 nepepia, mpoBexeNHH uepes BepuIHity nipamia i
May JIATOHATE OCHOBM, HAXWICHMH JIO TIOLIMHM OCKOBM N KYTOM 45°.

44, Kinui niapiaka AB 2081010 10 CM HANEKATH FPANAM ABOFPANNOID.
xyra. Biacrani AA, i BB, wia xinuis naworo sizplsxa 1o pefpa avorpantioro
KyTa AOpiBIONOTS 51 6.CM BIATOBIANO. A, By~8 CH. SHANTH BenHUMNY 1010
JBOTPANHON KyTa.

Bidnosidv. arccos 5/12.




[image: image81.jpg]45, Y npaswasHiit MOTMPUKYTHIR nipamigl ABOrpaHHMit KYT npH peGpi
0CHOBH AOPIBMIOE cr. Yepes BepuImiy MPAMIAK | CepEAHITH ABOX CYCIAHIX CTOPiK
OCHOBM mpoBE/ieo nepepia mipaminu. SKuit KyT YTEOPIOE TUIOUMHA LHOTO
nepepiay 3 IIOHHOIO OCHOBH TlipaMiAN?

Bidnoaide. arctg (V21ga).

46, Y npasuabhiit SOTUPIKYTHIf MpaMil 3 IOCKHM KYTOM & NpH Bep-
MK NPOBE/IEHO TUIOWMHY Uepes Cepeluuy ABOX CYCIAHix CTOPiH ocHOBM i
‘BepumHy nipaMiaM. 3HaTH Ky T MDK IIOLMHOI0 NEpepi3y | IUIOUIMHOIO OCHOBH
nipamian. i

e cosax

Bidnoeide. arctg. (slmz/z g

47, TL10CKM#A Ky'T TpH BEPLIMH NPABHALHOT TpiKYTHOT MiDaMIAM AODIBHIOE
. BuaiiTi BOTPAHHMI KyT NPK GiuHOMy peSpl nipamian.

Bidnosidv. 2arcsin Feosa/ 2"

48, TLiockwil KYT NDH BepUIMKI NPABMALKOT HOTHPUKYTHOT nipamim
HOPpiBHIOE a. 3HATI ABOMPANMI KYT rpH GiusioMy pebpl nipaminu.

Bidnoside. 2arctg 7%“- >
49, TLnockwit KT NPy BepuiMii NPaBMIILHOT n~KyTHOT NipaMiau AopisHIOE

a, a8 m punit kyt npu Giusomy pefpi jpopiewioc ¢. Jlosectw, mo
3dn2n/n sin’ a/2

cigh cos/n

50.V rpaneuii ABCD AD — 6insa ocosa, £ BAD =60". Uepes cropoity
AD nposeieso ruiommiy o nig KyTom 45° 20 croponn AB. 3uaith kyT Mix
IIOLIHMHOIO @ | LIOLLIHHOIO TPaneLil.

Bidnosidb. arcsin V273.

51. Y npasibHif TPURYTHI NPHIMI UEDES CTOOHY OCHOBM MPOBERCHO
oMKy TAK, WO B NEPEPi3i YTBOPMBCS TPHKYTHHK 3 NEPUMETPOM, YABIti
6LbUIHM 3 NEPHMETD OCHOBM. BHATTH KyT MI NIOWMHOIO Tiepepiay | oy~
HOIO OCHOBH.

Bidnoside. arcsin V7/8. v

52, Jlano xy6 ABCDA1B1C1Dy. E — cepenwma pe6pa AB, G — cepeanna
pebpa CC1. 3uasimn kyr Mix: a) nowwniolo EDG | naowmnoio ABCD; 6)
nnonwnoio EDG § nnommnow BBC) B1.

Bidnoside. a) arccos 742—  arcg
1

53, Jlano ky§ ABCDALB1C1D1. E — cepennna pebpa C1Dy, F— cepe-
una pebpa BiC1; G — cepexuina pebpa BB1.3HaiiTn KyT MUK NAOWHHAMH
EFGi ABCD.

ionoai L 20
Bidnoaide. arccos e i

54, Y TpukyThi mipamiai DABC rpass ACD — npanibuii THKYTHIK
3 CTOPOHOIO @, rpans ABC — plsnOGeAPEHHHMF NPAMOKYTHUI TPHKY THIK
3 npsmum xyToM C. Binomo, mo BD = b. 3uaiiTy BeaMUMIY ABOTPAHHONO
kyma AC.
2’ - b
Bidnoeios. arccos —5——
v

S5. Y rpukyiit nipamiai DABC pano: AB= 14, DC=8, AC=BC=AD~
= BD= 9. 3naiiTH BOTPANHUH KyT Npw pebpi AB.
Bionosids. 90°.




[image: image82.jpg]56. Tlnowwma, AKa QKT HABNIA ABOTpaiMA KyT npw peGpi ocwonn
HPABMALHOT HOTMPHKYTHOT NipAMLIM, TDOXOLHTH HEPES CCPEANIO Ao Glunol
rpas. JuariTit TBOrPAHMMI KyT npH PEBPi OCHOBM Mipami.

Bionoside. 60",

57. Ocnos010 nipamiay € AABC, y sixoro £B=90°, £A =a. Kowe Giue
€60 YTBOPIOE 3 MIOUIMHOIO OCHOBH KYT 457 BHaliTH KyT Mik MIOUHHEMH
SAC i SBC, e S — vepumua nipavim.

Bionoaide. arcg(VZciga).

58. Ocuosoio nipamizu PABC € AABC, y skoro 2B=90°, Z A=a. Koxue
Giune eGP0 YTBOPIOE 3 MAOLIMKOIO OCHOBH KyT B. BHAITH RBOTPAHMHIL KYT
npu pebpi PB.

2
Bidnoaid arccos 7—;“"—"’?’”’2— 5
2Vsin‘g + cos Psin“acos‘a

59. Biuna rpaub | AlaroHanbHMil Mepepis MPABMABHOT HOTHpHKYTHOT
nipasizu pisnoBeKi. 3HaiTH ABOTPANHYI KYT DY ebpi OCHOBY MipaMAM,

Bionoeidw. 45°.

60. Ha naoutui OCHOBH DIBHOCTOPOHHEONO KOHYCA RAHO TOUKY, SKa
BiAfasena BiA UEHTPA OCHOBH KOHYCA HA BIACTAIL, WO AOPIBHIOC QBOM
paalycam. Uepes WO TONKY NPOBEACHO ABi TLICWIMIM, ROTHUHI 70 KOHYCA.
BHAATH KyT MUK LIAMM IIONMHAMM.

Bidnoaids. arccos1 /8.

61 KyT 1ipu BepLumii 0Cb0B0r0 TIEpepiay KOHyca J0piBHioe a. B ueit komyc
BIHCAHO MPABMABHY TPUKYTHY IPAMifY. 3HARTH ABODAHMIA KyT TIpH a)
pebpl ocHom; 6) Giunomy petipi.

1
ol
cosz

62. TaipHa KOHYCA YTROIOE & MIOLIMHOIO OCHOBH KyT a. Y Ueit KoHye
BIMCAHO NPARKALHY HOTHPHKYTHY NMipamiy. 3uaith ABorpannuit kyT fipn a)
pebpi ocsosn nipamian; 6) Gitnomy pebpi nipamizm.

Bidnosids. a) arctg(v2iga); 6) arcig(cosec a).

63. Cropona 0CHOBM NPABMALKOT TPHKYTHOT MipaMizH opiswioe a, Giane
PeGpo zopiBHIOE b. BiaitTy ABOrpAHAHMIt KYT MpH BiHOMY Pebpi.

T b

Bidnosids. 2arcsin

Va

64. Yepes CTOPOHY OCHOBM NPABMALHOT TPHKYTHOT NPHIMH NPOBENENO
TUIOULMHY, SKA NEPETHHAC ABi Giuki TPANi N0 NPSMIX, UIO NEPETHHAIOTHCS 1A
Giunomy peGpi MPHIMH | YTBOPIOIOTS KT @. 3HATH KYT MDK TIOUMION fe-
pepiay | naouMKoI0 0cHOBY NpyaMK

Bidnosids. arccos(V3 tga/2).

65. Y npaswmbHiit n-xyruiit nipamizi sicora s k pasis meiua sa cropony
OCHOBM. 3HAFITH IBOTPAHHHI KyT NPH PEBDI OCHOBH.

Bidnosids. arcig(2/k gx/n).

66. OcHoBaMu NpaBuaBNGT aplaakol nipamian ¢ knaapatw. Biutie pe6po
YTHOPIOE 3 MAOMHOI GLTbIIOT OCHOBM KyT cx. 3HaiiTh ABOIPAKHHI KYT NPH
pebpi Ginbwoi ocHosy apisanoi nipamiam..

Bidnoaide. Arcll(‘l’gua).

67. B ocuosi uoTuprkyTHoi mipamian SABCD ACKWTY NPIMOKYTHHK
ABCD ia croponamu AB=4, BC=2. Bei Giuni peSpa Matots nomxsy 3. M —
cepenuna peGpa SA. Yepes npaMy BM napaseanso niaronai ociioss AC
nposeaeHo moumky. [Tin skuM KYTOM NIOWMKA nepepisy nepeTHHae nao-
iy SAC?

Bidnosids. arcigys.

Bidnogids. a) nrcu(Zcu%); 6) 2arcig





[image: image83.jpg]68. B ocuosi wotispukyTHOI nipaminu SABCD nexwts pisnobiuna Tpa-
newis ABCD 3 rocTpim KyTom 60° i ociosamu AB | CD, 1o MaioTh A0BKHIH
2a i a sianosiaso. Fpaus SCD NEPNEHAMKYASPHA A0 TUIOWMHM OCHOBM | €
NpABMABIMM TPUKYTHYKOM. Yepea Bepumviia A | C NPOBEACHO MOLANY, Na-
panessuy npsamisi SD. 3uaitn KyT MDK LIEI0 IIOLLMHOK | MAOUIMKOIO OCHOBH
nipasizm.

Bidnoeios. arccos 1/VT3.

69. KyT npu Bepuimni 0C50B0r0 nepepiay Koiyca aopisiioe . Uepea sep-
MHY KOMYCA NPOBEAEHO Mepepis, skuit € PIBHOBE/PEHHM TPHKYTHHKOM 3
KyToM 8 NpH Bepuisni. 3HAATH KYT MK FLIOLIMHOIO NEpepiay | MACULHNOI0
OCHOBH KOHYCA.

Bidnoside. Imlngﬁ] . 3

70. ¥ npasunsuiit woTMpUKyTHi nipaminl postamosani kyni Qy i Q.
Kyas Q, Bruscana n mipaminy | Mae paaiyc 2, kyas Q, 0THKAETHCS 30mit Kyl
0, i ncix Givuux rpasei nipaminw. Paniyc kyi Q, nopiswioe 1. 3uafiv nwor-
panuuit Kyt npu GiuHoMy pebpi nipamiau.

Bidnosidv. arccos -15 5

71, Y npaswabuiit TPMKYTHIA nipaminl nioma ocHoby BAsiki Ginbwa 3
nnomy nepepiay mpAMiAM MIOWMHEOK, WO NPOXOHTS Yeped Giune pebpo |
sucoTy nipaminu. 3uadty KyT Haxuay GiuHOT rpami 0 MAOHIMHK OCHOBM
nipamiau.

Bidnosiow. 60°.

72. Y npasunsii TpUKyTHil nipamiai nposeneno mioumny uepes Giune
pebpo | Bucory. Bimwowennst nuoul nepepisy 10 rowi MOBHON NOBepXHi
nipamiam 1OpIBHIOE K. 3HANTHM IBOTPAHHMFA KyT npy pebpi OCHOBM Ta HOMY-
cTuMi SHAYEHNS k.

1

Bionooidn. 2arctg(2kV3); 0 < k < 37w

73.  Ocuosowo  mipaminn PABC e AABC, y sxoro
LA=a (0°<a<90), AB = AC. Koxue Giune pebpo nipamimm yrsopioe 3
IOMKMHOIO 0cHOBK KyT fB. Yepea cropony ochosn BC 1 cepeanny BucotH
1ipaMi/ POBENEHO MLIONLMITY. BHARTH KYT MUK LIIEI0 MLIONIHHOIO | ILIOUIHHOIO
ocHoBH.

s 128

Bidnoside. nm(!(uw 8

74, Bigcrans Big CTOPOHA OCHOBM NPABMALHOI TPHKYTHOI MipaMiaM A0
MHMOBKHONO PeGpa BABINI MCHLLA CTOPOHM OCHOBH, 3HAFTH ABOTPANIHIL KYT
npw pebpi ocHoBK mipami.

Bidnogids. arcigyZ.

75. CTOpOHA OCHOBM NPABMILHOT HOTHPHKYTHOI nipamiau Aopiswioe a, a i
Giuna mosepxus AOpiBMIOE S. 3uaTM ABOTPAHHMA KYT NpH GiumoMy peOpi
nipaminu.

Bidnosids. arccos(— a*/§?).

76. BiApi3ok, wo 3'€AHYE UEKTP OCHOBM NPABMABLHOT TPUKYTHOI MipaMinm
3 cepeannoio Giunoro pebpa, MOPIRKIOE CTOPOHI OCHOmM. 3HARTH KYT MiX
cycipnivu Ginsnmn rpassmi nipamian.

Bidnosids. arccos1/15.

77. Biapiaok, w0 3'€AHYC UEHTD OCHOBM NPABWALHOL HOTHPUKYTHOT
nipaMin 3 CepenmHOI0 Glukoro peGpa, A0PIBHIOE CTOPOHI OCHOBM. 3waiiTit
NBOTPARMMT KYT MiX CyCinHivm GluHMMH rPANIMA NipAMIAN.

Bidnoeide. arccos(—1/15).




[image: image84.jpg]78. Binpiaox, w0 3’EAHYE UENTP OCHOBM NPABKILHOT n—KyTHOT mipamii 3
cepenunoio Gitioro pefpa, AopiBios CTOpOwI OCHOBM. 3uaiiTh BOrPAHNMT
xyT npu Giusomy pebpi mipaminu.

Bidnosiae.arceos [ ~cost — Zeos™ |; nz 3 nEN.

79. OcHOBOIO NipaMIAM € NPAMOKYTHII TPHKYTIHK 3 TOCTPHM KYTOM @.
Bci Giuni pefpa opHaxoso Haxmaeni A0 NAOWMHK OCHOBH. BHCOTA nipamian
AOPIBHIOE HNOTENY3 TPUKYTHHKA, L0 € OCHOBOIO Mipamiau. 3HafiTi ABOrpaHH
KyTH pH pebpax ocHOBK nipaiaK.

.. i 2

Bionoside. 90°; arciga s arclg

80. Bluna rpaws npaswmsiol tpmxyTol mipamizs PABC yrsopioc s mioum-
HOIO OCHOBM KyT . Uepea pe6po BC nposeseHO IIOLIMHY, SKA NEPETHHAE pebpo
PA 81040l D, npyiomy AD: DP=k. 3uaittv xyT Mix noumsams 5CDi ABC.

Tredlpee kiga

Bidnogide. arclg T+1)

81. CTopoHa OCHOBM MPARKILHOT TPMKYTHOT MIPAMINN AOPIBHICE @, &
paniyc Ky, BIMCAnol B mipamiiy, AOPIBIIOE 7. 3HAKTH ABOTPANHKFA KyT NpH
Giunomy pe6pi nipamizm.

2
L %af [a’ - lz#]

Bidnoside. arccos |5 — 5 | 5
2 2|2 +127

82. C1opoHa OCHORM NPARKILHOT HOTMPHKYTHOT NipAMIAW ROPIBINGE @, &
PaNiyC KyAi, BMcaHol B nipamiay, A0PIBHIOE 7. 3uaiiTh ABOTPANHUI KyT HPH
Giusomy pebpi nipaminu.

2
4t —a®
4+

83. Y npanuHit wechuxyHift MipaMiai CTOPOHA OCHOBH AOPIBHIOE a, &
PAAiYC Kyati, BNMCANOT B NipaMiNy, AOPIBIIOE 7. 3HARTA ABOPANIME KyT MK
Giunomy peGpi mipaminy.

Bidnosids. = — arccos

KT i
Bidnoeidy. arccos 272

84. Y npasuashift n—xyruiit nipamini cropona ocnosu fopismIoe ¢, a
paaiyc kysl, Bcanol s mipamiiy, — r. 3uaiTH AOrpaNHMT KyT NpU GiumOMy
Ppebpi mipamiz.

2

ritesy 2 o alag? 7_1 -4
Bidnoaide. arccos —cosT= — 2sin” s b
a‘cg + 4r

85. B OCHOB NPABMILHOT TPMKYTHOT IPHIMH AEKNTH HPABHILHII TPH-
XyTHHK 3 CTOponoio a. Ha Giunux pebpax santo touen Ay, B, Cy, sinaaneni
Bl MIOUMKM OCHOBM BIANORIANO 1A siacTani a/2; a; 3a/2. 3naith kYT Mixk
naowmnamu ABC i A, B,C,.

Bidnoside. 45°.

86. ¥ AABC nawo: AC=12 cM, AB=CBH=9 cm. Cropona AB nexuts y
TUIONMRI @ , @ TPOEKLiS ABOX IKUTMX CTOPIH 114 TUIOIMHY @ BINHOCHTHCS 9K 1:2.
Buakti xyT MbX LIOWMNHOI0 @ § AoUMIOK0 AABC.

Bidnosids. 60°.




[image: image85.jpg]§ 5. pi3Hi 3AmAH1

3anaua 1. JIBa TIOCKMX KyTH TpMIPaHHOIO KyTa
nopisuroote 65° ta 135° sianosigso. fki sHauenHs Moxe
npuitMaTH TPeTii MIOCKMit KyT &

* 3rigHO 3 yMOBOIO iCHYBAHHS TPHIPAHHOIO KYTa (AUBHCH
§ 1) maemo cucTemy HepiBHOCTEH

a + 65° + 135° < 360°, a<170°%
135° — 65" <a < 135° + 65°, 70" < <200°,

3sigkn 70° <a < 170°,

Bidnoside. 70° < a < 170°. *

3anava 2. Hexali miocKi KyTH TPHrpaHHOIO KyTa
NOPIBHIOKTD &, 3, ¥ BixnosinHoO. ITpoTH KyTa a JEXHATH ABOT-
paunmii KyT A, npors § — ABorpaHEMii Kyt B, npoTH y —
ABOTPaHHHI KyT C. Jlosecty, mo
sinae _ si = siny.
Sind = sinB ~ sinC et
CHHYCIB JUIsi TPUTPAHHOTO KyTa).

* Ha puc. 5.1 3o6paxeno
Tpurpanamit Kyr OABC 3 niocku-
Mu Kytamu &, B, y. ITporu kyta
@ JNIeXHTh ABOTPAHHMH KYT 3 pe-
6pom OA, a ipotu KyTa f§ — asor-
pansmit Kyt 3 pebpom OB. C, —

Puc. 5.1 npoexuis Touku C Ha TUIOWMHY
AOB. 3rigHo 3 TEOPEMOIO TPbOX
CHHYCIB sin£COC, = sinasinB = sinfsind, 3BiIKH
sina _ sinf
sind ~ sinB’
Ananoriuso noBOAMTHCS |1 Apyra piBHiCTH Teopemm
sinf _ siny
sinB ~ sinC’

3anaua 3. Iocki KyTH TPHIPAHHOIO KYTa AOPIiBHIOIOTH &,
B, v, a npoTuaexHi iM nBorpanHi Kytn — 4, B i C sianosiaxo.
Hosectn, mo cosA = —cosBcosC + sinBsinCcosa (npyra Te-
OpeMa KOCHHYCIB [UISt TPHIPAHHOTO KyTa).

* BispMeMO BCEpeaMHi TPUIPAHHOIO KyTa TOMKY i mpoBe-
nemo 3 Hei mepneHnMKyaApu Ha rpami Kyra. Onpepxanmit
TPUTPAHHMI KYT HA3UBACTHCS JIOMOBHSIBHAM KYTOM AQHOTO
Tpurpansoro kyra. Jlerko Gaunty, mo AiHilHi KyTH 10MoB-
HSUIPHOTO KyTa JlopiBHIOWOT T — A, x7—B, n-C
BiNNOBINHO, a MBOrPaHHi KyTH JONOBHSJIBHOMO KyTa
JIOPIBHIOKTH 7 — @, 7L — f3, 7 — y. BriAHO 3 TEOPEMOIO KOCH-




[image: image86.jpg]HYCiB JUIS TPMIPAHHOTO KyTa cosa=cosScosy+sinfsinycosA.

3acTOCOBYIOUM IO TEOPEMY /15t AOTIOBHSIBHONO KYTA, MAEMO

cos(w — A)= cos(w — B)cos(w — C)+sin(z — B)sin(z — C)x

X COS(7—c), 3BIAKM BHILIMBAE APYra TEOPEMA KOCHHYCIB. *
3anava 4. Bci niocki KyTH TpUrpaHHOro Kyta npsmi. Jo-

BECTH, 1O a) GyAL—SKHil IEPEPI3 TPHIPAHHOTO KyTa MIOWM-

HOIO, IKA MepeTHHAE BCi Horo pe- ¢

6pa, € rOCTPOKYTHMII TpPHKYT-

Huk; 6) y nepepisi moxsa onep-

XaTH TPUKYTHHK, PiBHMI Gyns—

SIKOMY TOCTPOKYTHOMY TPHKYT-

HHKY.

*a) Ha puc. 5.2 so6paxe- 8
HO TpurpaHEM# Kyr OABC.
3rigHo 3 hopMy/I010 TPBOX KOCH-
HyCiB  cOSZABC = cos£ZOBA x Puc. 5.2
% 05 0BC > 0, 60 Kyt OBA i
OBC roctpi. Orxe, Kyt ABC rocTpHil. AHANOTIYHO JOBOAHTH-
cs, mo i Kyt ACB i BAC roctpi.

6) Hexaii AABC mae cropons a, b, ¢ (aus, puc. 5.2). Ckna-
JIEMO CUCTEMY DiBHSHB

OA* + 0B* = ¢,
OB* + 0C? = a?,
OC? + 042 = b2,

I on i

Po3p’s3aBuy wio cucremy, maemo: OA=

2 222 2 - B P 3
os=Ve toot ,oc:\/“ H; £ . Hcuo, mo

KOJH Ha pebpax AHONO TPUIPAHHONO KYTA BIIKAACTH Bif TOU-
kH O sinpisku OA, OB i OC i3 BKa3aHUMH NOBXUHAMH, TO
AABC mae croponn a, b, c. *

3anaua 5. lano xy6 ABCDA,B,C, D,. Uepes cepennny pe-
6pa D,C, nposeneno upsmy /, sixa nepetMHae mpami BA, i
AD,. Sxmit Kyt yTBOpIOE npsMa [ 3 npsi-
Moi0 BA,?

* Touka M — cepenuna pebpa D,C, 4
Ky6a (puc. 5.3). [nommna ABC, D, npo-
XopuTh uepes Touky M i npamy AD, i
neperunae A, 8 B Touui B. Tenep npose-
nemo npamy / uepes Touku B i M. La
TPAMA JIEKHTE B ONHIA niouui ABC) 3
npamow AD, i He napanenbHa uiit





[image: image87.jpg]npawiit. Orxe, npsma ! neperunac npsami BA, i AD,. Kyt
MBA, urykaumii. Mu sHaitaemo uek kyr s AMBA, 3a nonoMo-
TOK0 TeOpeMH KocuHyciB, Hexa LMBA, = x.
BM? + A,B? — AM?

2BM - 4,8 &

Hexakt AB = 1; BMI=C,B4CMP=2+5=9, pur=3;
AM?= A\ DX+D M= 1+1/4=5/4, AB* =2, AB=VT.
9/4+2-5/4_ 1 "
e s e 1 45°.

25\/1

Ccosx =

3 pisnocri (1) Maemo: cosx=

Bidnogids. 45°.
3anaua 6. Y TpurpaHHOMY KyTi
4 OABC LAOB= a, LBOC=f, £COA=y.
Skwit KyT yTROpIOE npoMinb OA 3 mio-
8_ mmnowo BOC?

* A, — npoekujs TOuKH A Ha Mo~
muny BOC (puc. 5.4). Kyt AOA, —
Y mykann#. Hexalt £AOA,=x. 3rinxo 3

OpMyYNOK0 TPHOX CHHYCIB

=

Puc. 5.4 sinx =sinasinZ OB. )
3a Teopemoro KOCHHYCIB /18 TPHIPAH-
cosy—cosa cosf . 4 22
HOro Kyra cosZOB = smasEp 3sincn sinZ 0B=

=LV sinta sin?f—(cosy—cosa cosf)? = i e

sinf

xV(sinasinf+cosy —cosacosp)(sinasinf—cosy +cosacosp) =

= ?1:17“‘“" —cos(a + P)1lcos(@ = B) = o] =

L ;\/ 2sintBtr g atBy)  a-Bry . Bty-a
sinf 2 2 2 2
Bidnogids. arcsin x

.:[ 2 \/ sin B g () g, (e=fitr) ““W;—ﬂ"

sin 8

84




[image: image88.jpg]3anaua 7. Mporunexui peGpa TpukyTHOI nipamian nonap-
HO NEPNEHAUKY/SpHi. JOBECTH, WO MIOCKi KYTH KOXHOTO
TPUTPAHHONO KyTa Takoi mipa- p
Mizn abo Bci roctpi, abo eci Tyni,
a6o Bei npsiMi.
* Ha puc. 5.5 3o06paxeno 5
TPUKYTHY mipaminy PABC.
3rino 3 ymoBolo PALBC,
PBLAC, PCLAB. Hexait
PA=3, PB=7, PC=F. Toni # ¢
BC=¢-b, AB = b — a. 3rigno 3
yMoBow _ a(c~b)= t(B~a)= 0, ]
3Bigku a-c=a'b=cB, abo Puc. 5.5
PA-PCcosLAPC = PA*PBcos, APB = PC-PBcost BPC.
Orxe, kocunycu KyTis APC, APB ta BPC MaloTh 0OAHAKOBI
3HAKH 260 NOPIBHIOKOTH Hy.1I0 ONHOMACHO. 3BiiCH BUNMBAE, 11O
IVIOCK KYTH TPHIPAHHOIO KyTa P a6o Bci rocrpi, abo s Ty, a6o Bei
npsiMi. AHATONUHI I0BEACHHS! # LIOO IHIIMX TPUrPAHMIX KyTiB, *
3apava 8. [losiabunit BEKTOP U YTEOPIOE 3 NORATHHMM Ha-
TIpSIMaMi KOOPAHHATHHX Ocelt Kyt «, f i y sianosigno. Yucio
€05, Cosf, COSy HA3UBAIOTH HATIPSIMHKMH KOCHHYCAMH BEKTO-
pa 4. Jlosectn, mo | cosa + cosf + cosy | < V3.
* Bigomo, wo cos’a+cos?B+cosy=1 (qus. sagauy 4 § 2).
Posragremo BekTopr @ (cosa; cosf; cosy) Ta B (15 15 1).

12-5 1 = Icosa + cosf +cosy | < lal - 16| =
= VeosZa + cosZB + cosy - V3 = V3.

Pisnicrs nocaraetees mume npu cosa=cosf=cosy=1/v3. *
3apnava 9. a, f, y — BeAMUHHMA IIOCKUX KYTiB TPUIPAHHO-

ro kyra. losect#t, mo aff + fy + ya < %:zl g

* JloBeReMo, wo AAs IOBIBHAX IICHHUX uMcesn a, b, ¢
CrpaBe;NMBa HEPIBHICTH

ﬂb+bc+ca5—31v(a+b+c)’. )

Riiicro, (1) @ ab+be+ca < a2+ b*+c? « 2ab+2bc+2ca <
<2a + 26 + 2¢? 0= (a* — 2ab + b?)+(b? — 2bc + cA)+
+(?~2ca+a?)® 0 < (@ —b)* + (b - ¢)? + (¢ - a)?, mo
capasewuBo. 3rinwHo 3 HepisHicTio (1)

uﬂ+ﬂy+ya5%(a+ﬂ+y)’.

Ockinbkua + f + y < 21,100 + fy + ya <%7L’,uml7|
Tpe6a Gy1o nosecru. *




[image: image89.jpg]3anauqa 10. CyMa ABOX MIOCKHX
KYTiB TPUTPAHHOTO KyTa HOpiBHIOE
180°. osectu, wo ix crizbHe pe-

3 6po nepneraukyaspue Gicekrpuci

TPETHOro NIOCKOro KyTa.
* Hexaii TpurpaHHuMii KyT 3 Bep-
A wHHOKW O Mae [IOCKi  KyTH
LBOA=a, LCOA=p, LBOC =y,
T npuuomy a + f = 180" (puc. 5.6).
PHC. 5.6 Ha pebpax OB i OC siasmemo
BiINOBIAHO OAUHAYHI BEKTOPH ¢, Ta
€,. Bektop e=¢,+e, cnisHanpsmieHuil 3 GiceKTPHCOI KyTa
BOC. Ha pebpi OA Bisbmemo sextop a. Tenep:
a-e=a(e, +¢,)=a?e +ae = lalcosa + lalcos fp =
=lal(cosa+cosf)=0, 60 cosp = cos(180° — a) = —cosa.

TaxuM UMHOM JOBEAEHO, o @ * ¢ = 0, oTxe zle. *

3agava 11. Tpu ABOTpaHHi KyTH
TPUKYTHOI MPaMiH, O HC HAEXATH
oamift BepmuHi, KOpiBHIIOTE mo 90°
KOXHHM#. lHWi Tpu ABOTpaMHi KyTH
piBHi Mix cobolo. 3uaiTH Ui KyTH.

* Ha puc. 5.7 s06paxeHa TPuKyTHA
nipamina DABC, y 9k0i ABOrpaHHi Ky-
T 3 pebpamu AB, AC Ta BD npami
3asnauumo, wo £LDAB=/LDAC =
=/LCBA=LCBD=90°.  Nlsorpausi
Puc. 5.7 KyTH 3 pebpamu DA, CB ta DC pisHi.

Hexait KOXEH 3 HUX MAC BEJIMUKHY X.
Jlerko 6aunTn, o nepneHAUKyYAsp AM, npoBeaeHHit 3 TOUKH
A no pebpa DB, — ue Biacranb il Touku A no wiomuau DBC.
AN 1DC. 3rinno 3 dopmynoio (14) § 1

g & AM
sinZ DC = sinx = AN* o)
Hexait DA=a. Toni AM=acosx, AC = ﬁ, 6o CB=AD=a.
3 npsmokytHoro AACD wmaemo: AN = % =
iy
A sinx s a
2 VsinZx + 1 °
a2+ -Z
sinx

Tenep 3 pisnocti (1) picranemo: sinx = cosx V Sin?x+ 1.




[image: image90.jpg]Hani maemo: sin? x=cos?x(sin’x+1), sin2x =(1-sinx) x
R 3 3 Vel oo T
x(1+sin%x), sin’x=1—sin"x, sinx= , sinx= g

2 2
Bidnoaidw. arcsin V ‘/52

3anava 12,V tpukyrtHit  nipamini  PABC
LPCA=LPCB=LCBA=LPBA=90", LPAC=«a,
LCAB =3, LPAB =y. [lsorpannuii kyr 3 pebpom PA =p.
Josectu, mo a) cos y =cos a cos B; 6) sin f=sin ¢ sin y;
188
sina’

* a) Ha puc. 5.8 aobpaxeno nany
nipaminy PABC. Bci rpami  njei
nipaMinM — MPSIMOKYTHI TPHKYTHH-
xu. Crispigsomenns a) — ne hopmy-
J1a TPHOX KOCHHYCIB;

6) npaMa AB sexuTh Ha rpasi
PAB nBorpanHoro kyra PA. Ilg npama 4 *.'
yTBOpioe 3 iommHolo PAC kyr 8,3 g \
pe6pom PA KyT y, a BeTHUMHA IBOT- H
panHoro kyra PA nopisuioe ¢. Orxe, Puc. 5.8
cniBBigHoweHHs 6) — ue hopMmyaa TPLoX CHHYCIB;

B) NpoBeAEMO nepneHaukysspd BD i BE BinnosiaHo a0
Binpiaka PA i CA. Slcwo, wo BE — nepneHauKy.sip Ao mio-
munu PAC, Tomy DELPA i BDE — niniiinuit KyT 1BOTpan-
HOTO KyTa 3 peGpom PA. 3a ymorow £ BDE = . 3 npsMokyT-

DI
Horo ABDE maeMmo: cosp = oS Sl = tg_a' mo i

B) COSp = %; r) tgp =

noTpibuo Gysio fosecTy;

r) 3 npamokytHoro A BDE  mMaemo: tgy =
_BE_ ABgS _ tgf

" . .
DE = AEsina — sing’ MO no‘rplﬁr\m 6y10 A0BECTH.

3apava 13. [Trockuit KyT npu Bep-
wyHi NPaBHIBHOI n—KyTHOI nipaminm %
nopiBHIOE KyTy Haxuay Giuworo pe-
Gpa 110 MIOMMHN OCHOBH. 3HaliTh Hei
KyT.

* Ha puc. 5.9 sofpaxeno % ~y uac-
THHY NPABHJIBHOI 7—KyTHOT nipamizn. Lle
TpSMOKYTHA nipamina PABO. 3rigxo 3

yMOBOW LAPB =LPBO = x. Iocni- p
NOBHO 3Haxomumo: LAOB = 2zt/n, &

/! 0

Puc. 5.9




[image: image91.jpg]LABO =n/2 — n/n, LABP = nt/2 — x/2.3riguo 3 hopmy-
21010 TPBOX KOCHHYCIB COS L ABP = cos £ ABO * cos£ PBO, abo
cos(n/2—x/2)=cos(x/2—n/n)cosx, sinx/2 = sinx/ncosx.
BpaxoByioun, mo cosx =1 — 2sin?x/2, Maemo piBHSHHS

2sin/nsin?x/2 + sinx/2 — sine/n= 0, 3wigku  sin -)25 =

Vi+8sinZr/n—-1

4sinz/n

YT+ 8sinZa/n - 1
Bidnoside. 2arcsin (JM"—
sin ./ n

npu n23, n € N*.

3anaya 14. Biune' pe6po npaBwIbHOI YOTHPHKYTHOI
nipaminu PABCD yTBODIOE i3 CTODOHOIO OCHOBH KyT 2a. Y
Giumiii rpani PBC nposenero GicekTpucy Kyra PBC. Sxuit Kyt

yTBOPIOE 1% GiCeKTPHCA 3 MIOMUHOIO OCHOBH nipamizn?
» * PO i PF pinnosiano ucora i
anodema NPaBMABHOI mipamian
PABCD (puc. 5.10). 3a ymoroio
LPBC =2a. BE — bicektpuca
APBC. 3  APBF  maemo:

13
E%:ctgLPﬂqugh. 3 APOF
4
F ' MaeMo: %; = cosLPFO = cosy
(]
Puc. 5.10 (PFO — nBOrpaHHMit KyT npu

pe6pi ocuosn). Ockineku BF=OF,
10 cosy = ctg2a. [TosnaumMo urykanuit KyT yepe3 x. 3riqno 3
(hOpMYJI010 TPHOX CHHYCIB MAEMO:

sinx = sinasiny = sinayT — cos? = sinaV] — cig’2a =

_ sinay—cosda _ V—cosda
sin2a ~ 2cosa

3ayeaxenns. Posrnapaoun Tpurpanumi Kyt B, onepxu-
Mo, mo 2a + 2a > n/2 ie > x/8. 3 inmoro 6oky, OCKibKH
LPBC<n/2, 10 2x<m/2 i a<mn/4 Orxe
n/8 <a<a/d.
V—=cosda

2cosa

3anaua 15. Biuke peBpo npaBMIBHOI HOTHPHKYTHOL
nipaMilH YTBOPIOE 3 MIOWMHOK OCHOBH TAKHi CAMHH KYT, 5K
i 3 nuomuHEOW Giunoi rpami, fKii ue pebpo HE HANCKHUTD.
3HailTH el KyT.

Binnosia. arcsin Jpen/8<a<mu/4.*




[image: image92.jpg]* Ha puc. 5.11 so6paxero na-
Hy mipaminy PABCD. [Tposenemo
uepes Touky C npsmy /, wo napa-
nenpna anodemi PK Giunoi rpani
PCD. 3 Touxu B nposenemo nep-
neHaukyasp BL no mpaMoi L
Ockineku BLL! i BLLDC, t0
npsmMa BL — ue neprnesauKynsap 4 7
Ji0 nionku PCD. BPL — myka- Puc. 5.11
mmit kyr. Hexalt LBPL=x=
=£PBO. TlpamokyTHi TpHKYTHUKK POB i PLB pisui, 60 Ma-
10Th ChiZibHY rinorenysy PB i piemi roctpi kyru. Orxe,
PO=BL. IlpsimoxyTai TpuKyTHUKYM POK i BLC Takox pisHi,
60 LPKO = £BCL. 3pinku Bnn:uuae, wo LC=0K. Hexait
BC = a 7toni OK = = g/2. 3 ABLC wmaemo:

BL=VBCT=Ix*=V & 2

——=PO. Tenep 3
APOB nicraemo: Br=gp=—"t175-= V3.

2
0B

Ay i

ianosia. arctg V 3 .

3anava 16. [liaronab npSMOKyTHON napaseneninena y1-
BOPIOE 3 TPbOM #oro pebpamu Kymh a, f, y sianosinuo. lose-
crH, mo atfy < m.

* iarosams AC, npnmoxy'mom 23 5
napaneseninena ABCDA B\C,D; D f—Hc A
yTBOpIOE 3 iioro peﬁp;mn xy'ru
2CAB=a, LC,AD=f, LC\AAi=y |/
(puc. 5.12). JloGynyemo no mamoro Hy
e ABAa TAKMX CAMHX rnapane-
neninena  ABEFA,B.E\F, 1a
ADHGA,D,H,G,. Jlerko Gaunru, M
wo £ C,AE, = 2a, £ CAH, = 2B,
LEAH = 2y. Hosenemo Bix CYNPOTHBHOTO, 10 TouKH 4, C,,
E,, H, ne nexars B onniit niowmni. Beenemo 6asucki sextopu
AB=4, AD =5, AA ,=¢. Maemo: AC,=a+b+75
AE,=a-b-¢;AH, = —a + b - C. Axmo toukn 4, C, E,, H,
Jiexath B OnHik niomusi, 1o Bektopu AC,, AE, 1a AH, xom-
nnanapni. Le osmauae, mo icHyoms uMcaa X, y Taki, wo

|
y i

&
™

Puc. 5.12





[image: image93.jpg]AC ,=x-AE ,+y AH |, abo at+ b+c=x@a-5-9o+
+y (—a+5~7), 38iAKH ONEPKHMO CHCTEMY
==l
—x+y=1,
SRy,
sKa He Mac Po3s’s3kis. Mu onepxanu mporupivus. Taxum
uunOM, npoMeri AC,, AE, ta AH, yTBODIOIOTh TPUIPaHHH
KYT 3 IIOCKMMH KyTamu 2a, 28 Ta 2y. 32 B1aCTHBICTIO IUIOCKMX
KyTiB TpHrpanHoro kyta 2a+28+2y < ria+ f+y <m. *
3apaua 17. OcHoBoio uoTupukyTHOI mipaminn SABCD e
poMb ABCD, a Bucota SO npoxoauTh uepes LeHTp poMOy.
Bucora SO yrsopioc 3 pebpom SA KyT a, a 3 pebpoM SB — KyT
p. 3naiis ABorpaHHuil KyT npu pe6pi ocHOBM MipaMinu.
* Ha puc. 5.13 3o6paxeno na-
Hy mipaminy. 3a  ymoBol0
LASO= a, LBSO= f. ITposene-
Mo nepnesaukynsp OK 3 uentpy
O pomba no cropoun AB. SKO —
NiHIAHMEA KYT HIYKAHOTO IBOrPAH-
o Horo kyra. Hexat SO = h,
£LSKO = x. 3 npIMOKYTHHX TPH-
xytaukis SOA ta SOB maemo:
AO = higa, BO = htgB. 3 npsamo-
xyTHOro AAOB maemo:

ok =40 80 _ h%gglg% __ htgatg8 -
AB h*1gla + h*tg*p 1g%a + 188"

Tenep 3 ASOK maemo:

S0 higat Vigia+igf
kR At 1gla+1g2f = tgatgh

Bidnoside. arctg Vcigha + cigZp. *

3anava 18. OcHosoio yorspEkyTHOI mipamign OABCD ¢
npaMoKyTHHK ABCD i3 croponamu AB=2, BC=Y3. Biuni rpaui
OAB, OBC i OCD yTBOpIOKOTS 3 IIOIMHOK OCHOBH KYTH 45°,
60° i 45° innosinko. 3HaitTh KyT
Haxuay rpani ODA 10 miomuHM
OCHOBHM MipaMiau.

* OL — sucora 1anoi mipamizu
(puc. 5.14). Yepes Touky L mpose-
nmemo Biapisku MP ta KN, napa-
JIENbHI CTOPOHAM NPAMOKYTHHKA
ABCD. OML ta OPL sinnosigHo
KyTH Haxwiy Giunux rpaneit OAB

=Vctgla+ciglf.





[image: image94.jpg]Ta OCD. 3a ymoBow LOML = LOPL = 45°, LONL = 60°.
Moknanemo LOKL = x. TpukyTHuks OLM i OLP pisni. Or-
xe, LM = LP = V3/2. 3 AOLM maemo: OL = ML = V3/2.
3 AOLN maemo: LN = OLctgb0° =vV3/2 - 1/V3=1/2 ,
KL=KN—-LN=2~1/2= %2. Tenep 3 NpAMOKYTHOrO
3 oL 2 5 .
AOLchraeuo.txx=ﬁ—T.2 —Tu.-a(].

Bidnoside. 30°. *

3apnava 19. Jlaso npaBuibHy TPHKYTHY mipaminy SABC.
AD i BD sinnosinHo Gicektpucu TpukyrHukis SAC i SBC.
IMnommusa ADB noziige BUCOTY MipaMiay y BinHomenHi 1:m,

. paxyioud Bil IUIOUMHH OCHOBH,
3naitri kyT Haxmay Giuroro pebpa no
IIOUHHH OCHOBH.

* Ha puc. 5.15 3o6paxeso nany
npaswibHy mipaminy SABC. SO —
BHcoTa mipamind. SCO — wykauHuik
KyT. £ — cependHa CTOpoHH AB.
M=EDNSO. M — TOYKa nepeTusy
BucotH nipamian SO 3 MIOWMHOWO (]
ABD. 3rinso 3 ymMoBo OM:MS=1:m. Puc. 5.15
TMposexemo Binpisox OF mapaneab-

Huit Binpisky ED. 3a reopemoro Qancca DF:FC=E0:0C=1:2.

3a Tiew x Teopemoio SM:OM=m:1=SD:DF. 1l¢ osHauae, mo

SD:DF:FC=m:1:2 i CD:SD=3:m. 3rigo i3 BaacTusicTio

BiceKTPHCH KyTa TPHKYTHHKA CD:SD-CB:S‘;I;&m. 1 Asoc
A0, Lol SRS S T

3HAXOTUMO COSX = G = Jarep = = — =

Bidnoeids. arccos g. *

3anava 20. Yepes sepuiMHy OCHOBH NMPABHJIBHOI YOTHPH~
KYTHOI MipaMinH NPOBENEHO MJIOWIWHY, NEPNEHAHKYISPHY
npotwiexHoMy Giunomy pebpy. [Tnowa nepepiay sasiui MeH-
1A 33 MUIOHLY OCHOBM mipaMinu. 3HailTi KyT MiX GiusuMm pe-
6poM | TNUIOMMHOK OCHOBH p
nipaminu.

* Ha puc. 5.16 3o6paxeno
RaHy nipaminy PABCD.
BK1PD. O=BKNPO. Yepea
Touky O, NpoBEREMO Bimpisok
MN, napaneabuuit Binpisky AC.
Yorupnxyrauk BNKM — Ha- 4
3panmii B ymOBi nepepis, 6o Puc. 5.16





[image: image95.jpg]MNLPD i BKLPD. Hexait AB=a, LPDO = x, § — naowma
woTHpUKYTHHKA BNKM. § = %MN - BK = %az. 3BIAKH

MN - BK = a*. 1)

3 ABKD 3uaxonumo, mo BK = avZsinx. Jlerko nomituty,

mo £B0,0 = x. 3 ABOO, maemo: 0,0 = Vafctgx. 3 APOD

Maemo: PO = 7‘&"”'

Tpukyrauku PMN ta PAC noni6ui, orxe
MN _PO, _PO-00 00

AC T PO PO S PO !
a
M LN RS U
a’l 7”2' i sin?e 2
_ aVZ(2sin’x — 1)
MY = sinx 2

Tenep 3 pienocri (1) nicraemo
inZx —
T vl el

sin’x
3pigku 4sin’x — sinx —= 2 = 0. Bpaxosywouu, mo sinx > 0,
, 1+v33
MAaEMO: Sinx = .
1+V3 o

Bidnoeidp. arcsin 3

Bapava 21, Y  npaMokyTHOMYy mapaiesemineai
ABCDA, B,C, D, nauo: AB=a, AD=b, AA =c. 3HaliTH KyT MiX
nomunamu AB, D, i A,C,D.

* Ha puc. 5.17 so6paxeHo nanuit npsMOKyTHHMI napane-
neninexy ABCDA,B,C,D,. Bsenemo cucTeMy KOODAMHAT TaK,
siK nokasaso Ha puc. 5.17. A (0; 0; 0) — nouarok xoopaMHAT,
AD — sics Ox, AB — sich Oy, AA, — sicb Oz, B (0; a; 0),
B, 0;a;c), D (5;0;0), D, (4;0; 0,
C (6;4,0), C, (b a;0), A, (0;0; c).
Tnommua AB\D, mac piBHSHHS

A
e 0. Ilommna DA,C,

Mae piBHAHHS %—‘}+f=l. Ilo-

X 3HAUMMO Yepe3 X WyKaHHH KyT i





[image: image96.jpg]arinso 3 dopmy.ioio (8) § 1 onepxumo:
1 1 1

_1® @ 2| 1a%+ b2 - 22|
g (l L1V~ a22+p2+a2
=

10202 + B2 — a2 |,
PR+ P2+ i3
3anava 22. Bei pe6pa TpukyTHOI mipamiau pismi mix co-
6or0. Poarasnalorscst KyTa, mo ix YTBOpIOE GyAp—siKa niomu-
HAa 3 WIOWMHAMM rpaHel uiei mipaminu. Hosectn, wo cyma

Bidnoside. arccos

KBaJIpaTiB KOCHHYCIB KX KyTiB MOCTiHHA i JODIBHIOE %

* BeeneMo npocToposy crc- 2
TeMy KOOPAHHAT TdK, SIK MOKa- ¢
3aH0 Ha puc. 5.18. Lientp O oc-
HOBM mipamiau mnpuiiHaTO 32
TOYATOK KOOpAMHAT. Bucora
PO mipaminn nexuts Ha oci
Oz, a sepmuna C — ma oci
Oy. Hexait pebpo mipaminun
Mae nosxuny 1. 3naxomumo
KOOPIMHATH BEPLIMH Mipamian.

POIOYD), A(~5i—5bmi0),

B (%; _WIS'; ) (0;713; 0). Mosinesa niomuna o mac

piBugHES axtbytcz+d=0. 3naxomumo piBHAHHS MJIOUWMH, B
AKHX JIEXATh rpaHi nipamiau;

R e .o Tes er g N
PAC:F 4 R S e
3 VI VI 3 BT
PAB;—ILJ,VZT:L
W3 V3

Tnowmna ABC mae pisnsmus z=0. Iicas cnpouieHs oaep-
KYEMO piBHSHHS ruionms PAC : —3x + V3y + V g 2= 1k

PBC:3x+ V3y+ v%::l;PAB:—Zﬁy+ V%z:l.

Kym, wo miommea o yreopioe 3 muownnamu PAC, PBC,
PAB ta ABC, sinnosinno nopisioiors a,, a,, a, Ta a,. 3rigHo
3 opmy.ioro (8) § 1 macmo:





[image: image97.jpg]l-sm--/!w \' % :l lam»ﬂ‘ln— Vv %c

€O = s Vaabac Lot

5

VIS Va + 02+ &

3

-2V3b+ el

cosa, = jcosa, = T -
E VAt S T Vat+ b+

Tenep
-3a+v/50+v
[__—AL.*

2 2 24 cosal=
cosa?+cosaj+cosay+cosay T35 @ 4+ c)

2 2
3a+\/5'b+véc‘ [—zanvlty
+( 2 2l 4+

13,5 + B2 + &) s 13,5(a® + 5 + ¢)

S c2 (@) 4

Z+r+ 3 135@+ 2+ ¥
o # noTpi6Ho Gyn0 nosecta. *

3anaua 23. B ocHosi nipaminu PABCD 3 BEpUIMHOIO P ne-
xuTb pisuoGiuna Tpaneitis ABCD 3 MCHIIOK OCHOBOIO AB=ai
rocTpHM KyToM a. Bucora PO nopisuioe h. Tpama AO nepe-
unae cropony CD B ii cepenuni K. 3uaitTa KyT Mix GiuHOK
rpasnio PBC i MJIOMMHOW OCHOBH, axmo AO:OK=8:1 i

p LAOB = 90°.

* Ha puc. 5.19 so6paxeno
nipamizy PABCD. 3a ymoBoio
AB=a, LBCD= LADC=a,
DK = CK, BOLAK. Touka O
JexuTh BCepeanHi Tpanewii, 6o
¢ B MPOTHBHOMY pasi rinoTenysa
BK npaMoxyTHoro ABOK 6yne
menma 3a karer BO. INoknane-
M0 AO = 8x, OK = x. Toni BK = AK = 9x. 3 npsSMOKYTHHX
Tpukytaukis  AOB T2 KBO  3Haxomumo, W0
OB = a? — Bx)2 = (9x)% — %, ssimxm a2 = 14422 i

1 _sd

x=qza. Tenep Macmo: 0B? = 80x2 = 80 T%z; =9

OB = # Tlposenemo 3 TOukH O NEPNEHAKYNAP OE na

Puc. 5.19

i

peGpo BC. PEO — wykauui KyT. Tomitumo, mo LOBE=
=/ ABE—-LABO=180'-a—-LABO. 3 AABO nicraemo:




[image: image98.jpg]sincABO=A082 8 2. o/ iz0 "35 3 AOBE macwo:

OE= OB-sinLOBE= -"aﬁ(sinlso'—-(a+LABO))= 4‘1/33— x

x sin(a+ LABO)= 5v;—s~(sinacusz_ABO+cosasinAABO) =

3
3 APEO mMaemo octaTouHo!
PO _ h %

EQ &(ssina+2VScosa) a(Ssina+2V5cosa)’

. 5 9k
Bidnoaids. arctg (ﬁ_a Golna + 3 cm)).
3ajaua 24. Y npaBuibHy TPUKYTHY NipaMiny BIHCAHO KO-
Hyc i 6ing mei onmcaumit Konyc. Bigowenns niow Giumux
TOBEPXOHb LAX KOHYCiB fopiBaioe 1:3. 3uaiiTh maockuit kyT
TIPH BEpUIMHI Nipamizu. ;
* Ha puc. 5.20 noxasaro na-
Hy mipaminy PABC, PB — tsipna
onucaHoro Komyca, PK — amo-
dema mipaminm i BomHouac
TBipHa BmHCaHOrO Komyca. He- 4 8
xaf ZCPB = x, OK=r,
OB=R, PK=l PB=1L,
BC=a. 3a ymosow samaui

=235 Lsina - gﬂ:osa ¢ %J = % (Ssina + 2 V3cosa).

gL PEO=

Puc. 5.20
””lgi =%, 3sigku 3] = 2L, 6o
R=2r. 3 npsmokytHoro APBK maemo coSZBPK =

=cosx/2=Il/L=12/3.

Bidnogids. 2arccos2/3. *

3anasa 25. Y Kouyci 3 BepmmHoIo S KyT Mix TBipHMMH SA
i SB nopiBHIoE @, a KyT MixX iX mpoeKuismMu Ha MUIOWMHY OC-
HOBH popiBmioc f. 3maittn KyT Mix
Gicextpucamm KyTis OSA i OSB, fe O —
UEHTP OCHOBH KOHYCA.

* SO — Bncora kouyca (puc. 5.21).
3ritio 3 ymoso LASB=a,
LAOB=p. SC i SD — signosinno
Gicexpucn TpukyTHHKiE SOA i SOB.
Hexat LCSD=x, LOSB=y.
3rigao 3 opmynolo Tprox Kocumycin
€os £ SBA = cos £ SBO - cos £ ABO





[image: image99.jpg]a6osina/2 = sinysinf/2isiny = Z:n“z;; (Mu Bpaxysanu, wo

LSBA = 90" — a/2i LABO = 90° — g—). 3acrocyemo e pa3

hopmyay TPHOX KOCHHYCIB: cos£SDC=cos£SDO cosLCDO
a6o sinx/2 = siny/2sinf/2. Tenep

cosx = l-Zsin’%=l—Zsin’ % sin? 7= 1—(1—cosy) sin’g =

= I—sin’% (1-VI=sin¥)= 1~ sinzfg [1— e
3
=l—sin’é+sin§ \4 m’é—nnl"i =cos'%+sin% V nn’%—:lnﬂz'.

3ayeaxenns. sing = i%‘ sin% = % Ockinbku

i > sine
OB<SB,‘I‘O§U‘I2 > sin.

Bidnogids. arccos (ms’% + sing sin’g == s'm’% e

3anaua 26. Ha niommsi o Jexats Tpu Ky 3 paniycaMu
1, 2 ta 3 cm signosinHo. Lli Kyai IOTHKAIOTHCS MOMAPHO. 3uaii-
TH KyT MiX TUIOIMHOI O i IIONWMHOIO, WO NPOXOAHTH HCPe3
LICHTPH JIAHAX KYJIb.

* A, B, C — UeHTpH TPhOX Aa~
HUX Ky7b (pHc. 5.22). 4,, B, C; —
OpTOrOHA/bHI MpOEKIii TouoK A,
B, C Ha miomuuy 0. 3riTHo 3 ymo-
B0iI0 CC, = 1, BB, =2, AA; =3 cM.
OCKinBKH KyJi MONapHO JOTHKA-
10Tbest, AB =S5, BC=3, AC=4 cm.
Orxe AABC mnpaMOKyTHHH, HOro
nioma nopisuioe 6 cM?, CNLBB,.
Prc. 5.22 BN=2—1=1 cM. 3 ACBN maemo:

CN= VBCE - BN? =V3 = 1=

= 2V2 = C,B,. Asanoriuso 3uaji-

& nemo, mo CM =273 =Ci4, i

PB=2V6 = A\B,. Bunecemo y

cporransy maommny AA,B,C,,

WO € OPTOrOHA/IBHOKO NMPOEKIUICIO

8, ¥ A AABC wa miowmny o (puc. 5.23).
Puc.5.23 C,K — sucora AA,B,C,.





[image: image100.jpg]Hexait B,K=x, toni C,K*=C,B}—B,K?=C, A2~ 4,K? a6o
8 = x2=12~ (2V6 - x)2, amimku x = 5/V6.

Hani
—3-8_2 ., V2.
C.l(‘—s—6—6,C,K— 6
V23

1 1
le'lCl =3 B4 -CK= 3" 26 - b V23 cm2,
Mosnaummo  mwykammii  Kyr  uepes ¢.  Toni

Saape, _va3
R

Bidnoaide. arccos '\/—Z:{ 7

3anava 27. 3ualiti ABOrPAaHHKA KYT NPK GiuHOMy pebpi
OPaBMABHOI n—KyTHOI mipaMmiam, 3Haoum, wWo uei KyT
AODIBHIOE KYTY, Mmia sikum Giune pepo p,
mipaMizi BIAHO 3 HeHTpa chepH, omucanol
Gistst i€t mipaming.

* Ha puc. 5.24 so6paxeno dparment
NpaBAUAbHOI n—KyTHOI mipaminm PABC... p
Lenrp omucanoi chepu O’ nexurs na /
npsmiit PO, ne O — HEHTp oCHOBH mpa- -
BHJIBHOTO n—KyTHHKA ABC... O'TLPB. Puc. 5.24
Biune pebpo PB suano 3 uentpa O’ onu-
canoi cepu g kyrom PO’ B, Hexait 2 PO'B = x.3a YMOBOIO
LALC = £PO'B = x (ALC — niniftuwit KyT ABOrpaHHOrO Ky-
74 3 pebpom PB). Tpukytux PO'B pisnobenpenuit, ockinbku
O'P=0'B=R (paniyc onucauoi chepn). LPO'T = x/2 £PBO,
6o PO'T i PBO — rocrpi KYTH, 110 MAlOTb B3AEMHO MEPeH-
IUKYASIpHi cropory. K=0B N AC. Moknazemo AB=a. Momi-

THMO, WO LAOB=2x/n, a LABO=%(n—2n/n)=n/2-n/n.

3 AABK  wmaemo: BK =acos £ ABK = asin a/n;
AK = acosn/n. 3 AAKL maemo:

KL = AKctgx/2 = acosn/ncigx/2. [¢}]
3 ABKL maemo:
KL = KB sinx/2 = asinn/nsinx/2. 2

3 pisnocreit (1) i (2) gicraemo:
cosn/ netgx/2=sinn/nsinx/2, abo ctgn/ncosx/2 = sin2x/2,
3Binkn cos2x/2 + ctgn/ncosx/2 — 1 =0 .




[image: image101.jpg]BpaxoByous, WO X/2 — BEJIHYMHA roCTPOro KyTa, OAcp-
XMMO 3  KBA[PATHONO  DiBHSIHHS: cosx/2=1/2%

x (V 4+:lz’;/n —ctgn/n).
Bidnosidp. 2 arccos % (V4 T cigla/n —cig n/n)] 5

n€N, nz3.*
3anaua 28. Binsomenns 06’eMa Ky, BuCanoi y KOHYC,
70 06'eMy OmMMCAHOI Kyai AOpiBHIOE k. 3maiiTH KyT MiX
1 TBiDHOK KOHYCA i IIOUMHOIO Oro OCHOBH.
A * Ha puc. 5.25 306paxeno 0ChoBuit ne-
pepia konyca i rcanoi kyJi. Lle xonio 3
uentpom O i pajiycoM r, BOHCaHe B
‘ ‘ pisno6enpenmii APAB. BO — GicekTpuca
A ZA; APCB.  Hexaii  £PBC=x, Tomi
& LOBC=x/2. 3 AOBC  maemo:
BC = retgx/2. AB = 2BC = 2retgx/2.
3asnaunmo, mo ZAPB = 180° — 2x. 3rinHo 3 TEOPEMOIO CH-

Puc.5.25

3 ~ AB _ 2rctgx/2 . retex/2
uycis 2R = GorRer — 2x) = sin2x | <. sinlx °
TMoasawmmo yepe3 V, i V, BIAmOBinHO 0G’eMI BIMCAHOL |
%
ONMMCAHOI KYJIb. k——l=i:zﬁ'4—m‘!c7‘g 3BiKH k= 2l e
il TV, 3 3sin2x ’ UREEN = 4872
ayp . SIN2X g p 2sinxcosxsinx/2 _ 7
VE = te ¥/2" VE = Averi = 4cosxsin’x/2.
3VE = 2 cosx (1 — cosx), 2cos?x—2cosx+ Wk =0;
cose = LEV 2R
3ayeaxenns.  3posymino, mo 1- 2%k =0 i
0<k=<1/8.
Bionoaids, arceos (12 =2 V% [2'2” ,me0 <k=s1/8.*

3anaua 29. 3aiTh gBorpammmi Ky mph pebpi ocHosn
[IPABW/IRHOI YOTHPHKYTHOI mipaMinu, AKIO paniyc omucaHoi
P Ging uiei nipaminu chepn BTPUYD

Gispimit 3a paniyc BnMcaHoi cepy.
* O' — uenTp chepu, BIHCAHOT B
NpABU/IBHY UYOTHPHKYTHY mipaMiny
PABCD (puc. 5.26). PEO —
niHiiEwit KyT KBOrpaRHOrO KyTa BC.
Hexait O'O=r, BC=a, LPEO = x. 3
AOO'E  maemo: r=a/2tgx/2,
a/2 = rctgx/2. 3 APOE Maemo:





[image: image102.jpg]PO = h = OEtgx = (rctgx/2) 1gx. Binomo, mo
b = 2Rh, 1
ne b— Giune pe6po, R — paniyc onucanoi cpepu. 3 APOC maemo
2
b2=h2+OCI=r2clgL;tg2x+a7=r2clgL;lg2x+Zrzclg%‘
Tenep 3 pieHocTi (1) onepxkyemo:

Potg Eagix + 220825 =2 - 3r - r1g £ agr,
g5 2 2

clg%lg’x + Zﬂgg = 61gx, tg2x — 61g§tgx +2=0.

oknanemo tg’% = z, Tomi

:
2z 1222 o S VE
(1_12)—1_12+2=o. Tt =0, 2 ==t
nert SikiVD =y ‘/3:\/2 gt 3+Vv2

tgzi=—7 J g5 = —7 , x = 2arclg 7
VT o

Bidnoaide. 2arctg
3anawa 30. Biuse pebpo
NPaBHABHOI TPUKYTHOI MipaMin
nopieaioe [. Paniyc cdepn, onn-
caHoi Gins mipamigu, AopiBHIOE M
R, a nBorpaHHmit KyT npu
Giutomy pebpi nopisuioe a. o-
BectH, wo ctga/2 = V3I/2R. A 8
* Ha puc. 5.27 306paxeno
NpaBHIbLHY TPUKYTHY mipamiay
PABC. AMC — ninifinui KyT
IBOTPAHHOIO KyTa 3 pebpom PB. RIS
LAMC =a 3a ymosolo. N — cepenuna pe6pa AC.

= . MN _ o
ACMN—Z. 3 AMCN wmaemo: on =87 Hexait

a

clgs

- SN o PN 2D
LPBN=p. 3 AMNB macmo: BN _S""P‘CN\/H_W’ oTXe
clg% = V3sinp. Hexait PO=h. 3 APOB maemo: %:sinyx
a
clgy
Binomo, wo #=2Rh, orxe P=2Rising i [=2Rsing = 2R ¥

3BiOKH (:1gE = @. o # morpibro 6yao nosectn. *
2= 7R i




[image: image103.jpg]3anaua 31. ¥ npasuibiy HOTHDHKYTHY MipaMijly BIHCAHO
KyJ10. 3HaHTH KYT HAXHITY Giuroi rpani nipaMiax 10 nAOMMHH
BCHOB)I, npa AKOMYy BUXHDII.IBHH!I I'IJIO]-D,I HDBCprI Ky.lll Ao
ﬂﬂDl.l.ll GiurOi HOIEPXHI HIpaMIJn‘l MaKCHMAJIbHE.

* O' — ueHTp Kyni, BOHCAHOI B
NpaBuIbHY YOTHPHKYTHY mipaminy
PABCD (puc, 5.28). PO — Bucota
nipamizu, PE — ii anodema. Hexai
AB=a, LPEO=p, toai 4050'%.
0'O = r — paniyc BOMCaHOl KyJi.
. r=a/21gp/2 (3 A OO'E);

PE = 5-%— (3 APOE). Hexait §, —
2cosp

Jioma noBepXHi Kyai, S, — nioma

6iuHOI MOBEPXHI mipaminu.

i R STt
8, = dnr* = na’tg 7 8, Tosp’
£ 92
s watg? 1-1g
S—' = Aa—z = mig? "ecusnp = nlx2 2. .
2

7008 = 3t
Cosp 1 +1g? 7

S, s
Tloknanemo !gz L—x. Toni S—‘ =g ﬂll—_"—:l PoamngneMo

x(1 - x) - e it
dynkuio f(x) = T x€ (0; ). f'(x) = T+
/(x) =0 npu x =VZ — 1 (spaxosyioun, wo x > 0). Ipn
0<x<VI-1/f(x)>0, npn x>VZ-1/(x)<0, orxe

max f (x) = f(VZ — 1). dani macmo:
X € (0; =)
_‘gzt i
ol 2, S & 0Z =y,
182 5=v2-1, cosp= l_ngﬂ vt =21

Bidnogide. arccos (VZ — 1). ‘

3anaya 32. Anodema npaBuIbHOI n~KYTHOI mipamimn Jie-
XUTh B il 6iuHii rpani i yTBOPIOE 3 NIOIMHOIO CYCinHBOT BiuHOT
rpasi KyT y. 3naitTh HaliGiabe 3HAUCHHS V.

* PO — BHCOTA NPABWILHOI n—KyTHOI nipamigu PABCD...
(puc. 5.29). PD i PE — anodemy, WO AEXaTb y CYCIAHIxX
Giunux rpansx PAB ta PBC sinnosinso. [ToByayemo kyT Mix




[image: image104.jpg]anodemoro PE i mIOmMMHOK0 rpaHi
PAB. JIns uporo npoBeseMo mep-
nengukynsp EF 3 Touku E j0 nps-
Moi AB. Yepea Touky F nposeaemo
npsmy Z | | PD. EG — nepnesauky-
JISp, NpOBeAeH it 3 TOuKn E 10 npsi-
Moi L. Ouesunro EG — ue nepnes-
AMKyasip #o maommuu PAB. Otxe,
EPG — ue Kyt mix anopemon i
wriomuuolo  PAB.  3a  ymosoo
L EPG=y. Hexati AB = a.

LPDO=yp=LGFE. 3 A EFB maemo: EF=§sin%

3 AEFG wmaemo: GE = EFsinp = —%sin%sim;x 3 APOD
n
oD actg—
Maemo: PD = @ = Toosp: 3 npsMoxyTHOro APEG Macmo:
T
siny = Lzl £singsin ﬂ‘i = sin2psin?™,
V= pE=PD = %% P f Jcosp ~ SNAPINT:
Ockinekn  sin2¢ <1, 710 siny< sinZ% i

maxy=arcsin (sin%] .
Bidnogide. arcsin (sin’%) ;86n €N, n=3.*

3apnaya 33. Y npasunbHii n-KyTHik mipamiai asorpanamit
KyT npn pebpi oCHOBH A0piBHIOE @, a Giune pebpo yTEOpIoE 3
IIOUHHOIO OCHOBH KyT 7 Hosecri, wo
0 < sin%a — sinZy < lg72—];.

* Jlema. 3a yMOB 3amaui BHKO-
HyeTbes  pisHicTs  sinx — sin?y =
= (sin? /n) cos? y sin? a.

Ha puc. 5.30 noxasano % —y uacti-
HY MPABWIBHOI N—KYTHOI mipamian 4.4 0
PAB... PK — anodema nipamian, ‘
LPKO = a, LPAO =y. Ilokaanemo L
PO=h, PA=b, PK=l, LPAB=p. B
Maemo: Puc. 5.30




[image: image105.jpg]B h_’(l »
b2

sinla — sin% = FoEm T —-) = sin’acos?p.

)

3rizio 3 GopMya00 TPhOX  KOCHHYCIB  COS ik

= cosy cosZ OAK = cosy sinz/n. Tenep i3 pisnocri (1)

nicraemo: sin2a — sin?y = sin%acosZysin?r/n. Jlemy nosene-

Ho. 3 nemu pumiHBae, mwo sin’a — siny > 0. (Xou i 6e3

nemu ue scHo, 60 sina >siny). 3 aemn Maemo:

sin?y

1 — cos?ysin?a/n’
o sin%y A (sin?z/n) sin?ycos?y _
" | - cos¥ysin?x/n = cosZysinzt/n

e = torpdloesty) T a(lon e e,

sinfa = orxe, sin2a —sinly =

n 1—(sin? n/n) cos? y =P g
z=cos?y.
Posrisxemo  dynkuio [ (z) = Z—l(l_;p:)—, z €(0;1);
2
_pP-2+1 5 =
/"(,:)————-——(l e 3 f (z) = 0 npu pz2 — 2z + 1 = 0. Bpa-
xosyioun, mo 0 <z <1, omepxumo, wo /' (z) =0 npu
_1=~¥T=p _1l—cosm/n _ 1 T
2 P R R B
1 ,
0<z<l+cosn/n [(2)>0, a npu l+oosn/n<z<| f(2)<0.
Orxe max f(z) = f —l—” i
2E(0:1) 1 + cos—

: : Lo 55580
Takum unHOM, sina — sin%y = san - f(z) s san x

cosn/n
n oo (1 +cosn/n)?
= sin?— - =
n cosn/n

= 1g? .f—" , 10 it moTpiGHo 6y-





[image: image106.jpg]Banaua 34. Bci nnocki KyTH npu BepuiMHI TPMKYTHOT
nipamian npsmi. JsorpaHsi KyTu mnpm pebpax OCHOB
NOPIBHIOITE @, f, y. Jlosecty, mo tga + 1g8 + tgy > 3V7.

* Ha puc. 5.31 :-mﬁmm-rpu—

KytHy mipaminy PABC, y sikoi
LAPB =LBPC =£LCPA = 90",
PD — sucora rpani PBC. lps-
Ma BC nepneHanKy/spHa nio-
wuni  PAD, 6o BCLAP i

BCLPD. PDA — aiuiitnnii Kyt Abs 8
nasorpanHoro kyra BC. Hexait 7
£LPDA = a. TMoknanemo PA=a, T
PB=b, PC=c. Puc. 5.31
H A be _alF &
Be=Pp =4 VFFE& " b
Slkwo ZAC =, To tgh = %, Sxmo £BC =y, 10
gy = _aa;—“ Tenep
m/l72+c2 b‘laz+cz AL +b
tga+1gh + tgy= e
VL mf Ll +c\/ Ll V2,
a?

2 g c
+b PRl E—ﬂ(m+m+m)zﬂ-3x

Sv a b B
* V.95 t Ve t Va5 =32

2 1
(Mu  cxkopuCTanuch HepiBHOCTSMM 7+ = Ta
*

S|
|

x gz 23 3\’x_yz). PiBnicTs jocsiraeTbes  AMwe  npu
a=b=c, T0670 nMwme y npasubHii mipamini. *

3anaua 35. Hai6inpiua MOX/IMBA MowW@ nepepisy, wo
TPOXOAMTH YEPE3 BEPIIMHY KOHYCA, yaBiui Gisbiua 3a naouy
0CBOBOTO NEpEpisy KOHYCa. 3HANTH KyT HAXHY TBIPHOI KOHY-
€a 10 TIONIMHA OCHOBH.

* ko nyIoa nepepiay NPOXOANTL Yepes BEPIIMHY KOHY-

ca, 10 S = %ﬂ sing, ae S — nioma nepepisy, [ — TBipHa
KOHYCA, ¢ — KYT Nnpu BepWmHi nepepisy. Iopisusemo ocbo-




[image: image107.jpg]Buii nepepis KoHyca 3 Gyab—saKuM HOro NEPepisoM, 1o MPoXo-
MTH yepes BepmmMHy Koryca. Lle pisnoGeapeni TpuKkyTHHKH,
10 MaoTh 1O ABi PiBHI CTOPOHM AOBXMHOI /. Tpers cTopona
Ginbwa B ocboBoMy mepepisi. OTxe, HaWGinbmmi KyT npu
BepmMHI Mae ocboBwit nepepis. Ockinpku dysxuia y = sing,

v € (0; l',) 3pOCTaKoua, TO MUIOIA OCKOBONO TEpepiay, y SKoro

KYT NPU BEPUIMHI HETYIH, € MAKCHMABHOIO Cepez IO BCiX
nepepisis, NPOBEJEHAX Yepe3 BepUIMHY KOHyca. Buxoasum 3
YMOBH 33a4i, POGHMO BHCHOBOK, IO ¥ AQHOMY BHNAAKY KyT
NpH BEPIIHHI 0CKOBOTO NEPEpidy KOHyCa TYNUil.

Tenep MakCUMaNbHy TLIONLY MAE TOM NEPEPI3, L0 MPOXo-
MMTh YEpes BEpuIMHy KOHyca i Mae npy Bepmmsi Kyt 90°. Or-
xe, % 2=2: %Ilsinw, 3BiaKH Sing = % i¢=150° — kyT npn
BEPIIMHI OCBOBONO mepepisy. Skmo x — wWykasui KyT, 10
x= %(180' -p) =15

Bidnoeide. 15°.

3apaua 36. Y TpurpanHomy KyTi nposefeHi GicexTpucu
KOXHOTO TUIOCKOTO KyTa, [IOBECTH, LIO MOMApHi KyTH Mix
TpsoMa M GicekTpucamu abo Bei rocTpi, a6o Bei Tymi.

* Bubepemo Ha pe6pax TPUrPaAHHOTO KYTa OAMHHYHI BEK-
Topu @, b,¢. Bekropm a+ 35, B+T Ta ¢+a inyts mo
Gicekrpucax muiockux kytis. Hexait 2, =a+3, e, =b+7C
e, = C+a TloMiTiMO, WO E, "2, = €, &, = €, ' & =
=1+a'5+38-c+a-c Ormxe, KOCHHYCH MONAPHMX
KyTiB MiX BEKTODAMM €,, &, T4 £, MAIOTE OQHAKOBi 3HAKH,
3BiKK BUIUTHBAE TBEPAXEHHS 3anavui. *

3anava 37. [lano xy6 ABCDA,B,C, D,. [liowmna « nep-
MEeHAMKYASPHA A0 npsMoi 4,C, a naomuHa p napancabua 10
npsivoi CD,. SlKka HAaHMEHIIA MOX/IHBA BEMYMHA KyTa MiX
nomuEaMA & i B7

* Ha puc. 5.32 s06paxeno ky6 ABCDA, B,C, D,. BuGepemo
BEpIMHY A 33 MOYATOK KOODAMHAT.
Tlpsma AB — sick Ox, npama AD —
Bich Oy, npama AA, — sick Oz. Hexait
AB =1, 3 ycix nJIOWMH, NEPNEHANKY-
asipuux a0 npsmoi A,C, (sci ui nro-
IWMHY napanesbri Mix cobok) Bube-
pemo miomuny BB,D,D. Bona mae
pisasHHg x+y=1. Bynemo nposoguTy
niommHy yepe3 npsamy CD,, ug wro-

%





[image: image108.jpg]WMHA napaneilhaa a0 wonman 3. Hexai I:lsl TUIOUINHA nepe-
THHAE npaMmy AA, y meski#t touwi K (1;0; z,). Maowmna

D, CK mae piBRSHHS x+2oy+2z=1+2,, SlcHo, 1o KyT MiX mIo-

umHaMy @ i f nopisrioe KyToBi Mix maoumHamu BB.D\D i
D, CK. Tlosnaummo ueit Kyt uepes . 3riaxo 3 opmysoio 8) § 1

e LISt Wi cun DLEAOIE Sl (1+2,)2
O VT VI+Z+T VIVZ+ 2z VE ' 242
(1+z)2

Posrnguemo  dynkuio f (z) = T f (z)=
200 +2)(2-2)
== —tEmanT
Cknanemo TablMLIO MOHOTOHHOCTI Td EKCTPEMYMiB
dynkuii / (z).

2 (==, =1) s, (-5 2) 2 (2 )
I (z0) — ) + 0 =
7 (z0) oy min — max —

Baswaunmo, mwo f(z,) =0 npu z, ER i lim f(z) = 1.
Pmoey

Bpaxosyioun ueir dakr i Gepyun 1o \/Ly{aam nani’ rabauui,
maemo: 0 = f(z) < % i 0= cosp < a5 Bpaxosyiouu, mo

(pynxuist cosp cnapsa npn 0 < ¢ < %, MagMo: p = %

Bidnosids. . *

3anaya 38. B ocHOBi nipamizu 3 BACOTOI H NEXUTL nps-
MOKYTHMH TPUKYTHHK 3 kateramu a i b. Bepmmuu ocHou i
cepeaunn Giunnx pebep nipamiau
Aexarb HA onHii cdepi. 3naiTn
KYTH HAXWITY /IO IVIOLWMHY OCHOBM
a) Giuumx pebep; 6) Giunmx rpa-
HEit.

* Ha puc. 5.33 s06paxcHo aa-
Hy mipamigy PABC. 3a ymoow
LABC = 90°, BC=a, AB=b. D, Fi
E Binnosinso cepenunu Giunux
pebep PA, PC i PB. Yorupukyr-
Puc.5.33 Huk ABED — Tpaneuis, 60 DE —





[image: image109.jpg]cepenns ninis APAB. Ockinbkn rouku A, B, E, D nexats Ha
cdepi, Tpanenis ABED snucana, orxe pisHobiuna. AD=BE i
AP=BP. Amanoriuso posefemo, mo AP=CP, orxe
AP=BP=CP, 10670 BCi Giuni pebpa piHi Mix coboio. 3 uboro
BHIJIMBAE, IO BUCOTA NiPAMi/IM IIPOXOANTH YEPE3 LEHTP KOJId,
onucanoro 6ins AABC, Ockinbku AABC npsMOKyTHui, cepe-
ausa O rinorenysn AC — neHTp onucaroro koaa i PO —
Bucora mipamimu. 3a ymoBoio PO=H. PAO — kyT Haxuiy
6iunoro pepa PA 1o miomuHy ocHosH. [To3Haummo ueit Kyt
uepes x. 3 APAO maewmo:

D S 0
Y AT

Ockinbku Giuna rpanb PAC MictiTb BHCOTY mipaminu, us
rpaHb NEPNEHAMK Y ISPHA IJIOMMHI OCHOBY nipaminu. OM i ON
BiAMIOBIAHO NEPNEHAMKYISPH, TPOBEeH] 3 Toukn O 10 KaTeTiB
AABC. PMO i PNO — KyTH Haxwiy A0 MJIOLIMHA OCHOBH
womme PBC ta PAB sianosizso. 3 APMO wmaemo:

PO H 2H
tgLPMO = a1 T Ve Ve i 3 APNO MaeMo:
PO H 2H

2H 2H
Bidnoeide. a) arclg V‘T‘TT' 62 70 ArCIE™ 5 amgT

___3anava 39. [laro BekTOpH MaA (2; 1; —1), MB (—2; 3; ),
MC (3; 5; 1). 3naiiTy BeAMUHHY JBOrPAHHONO KYTa, Yy TBOPEHO-
IO IIOMWIMHAMY, IO IPOXOASTH BiAMOBIAHO Uepea sekTopu MA,
MBiMA, MC.

* Hexait M (0; 0; 0), Toni 4 (2; 1; —1), B (—2;3;5),C
(3; 5; 1). Tpeba snaittn kyT Mix miomunamu MAB i MAC.
Tnommna MAB Mae pisusins x—y + z =0, a momusa MAC —
6x—Sy + 7 = 0. SIKmo ¢ — KyT MiX UMMH [UIOMUHAME, TO
3riguHo 3 opmynowo (8) § 1

# 16+5+71 AR TN
O =T V6T (<5 + 7% V3 VIO VIO

Bidnoaid. arccos 76]% s

3anava 40. Biuni peGpa npasuabHOi TPUKYTHOI nipamiau
SABC BaxujieHi 10 IUIOMMHK OCHOBH mix KyTom 45°. Kyas
JHOTHKAEThCH TIOMMHE OCHOBH ABC y Touwi A i, kpim TOro,
JIOTHKAETHCS PORoBXeHHs peGpa BS 3a sepuuny S. Yepes
LEHTP KyJi i BACOTY BD OCHOBH NPOBE/IEHO IIOMMHY . 3HAWTH
KYT HAXWIY L€l MIOIMHM IO ILUTONIMHM OCHOBH.




[image: image110.jpg]* Ha puc. 5.34 306paxeno nany
mipaminy SABC. SO — sucora
nipamigu. 3a ymosow £SAO =
= £SBO = £L8CO = 45°. Tlokna-
nemo AB=a. O' — uenTp Kyni, Ha-
spanoi B ymosi.  Ockinbkn
ADLBD, T0 33 TEOPEMOIO NIPO TPH
nepnesaukynsps  O'DLBD i
0'DA — myxannit KyT. [Toknane-

Mo O'A = R (pamiyc Kyni), T
LO'DA = x.3 AO'AD maeMo: ERENSas
O'A _ 2R
LT )

O'MALBS, O'TLOS. Tpukyrauku O'AB i O'MB pissi, 60
MaloTh CrnizbHy rinotenydy O'B i O'A=0'M=R. Tom

BM=BA=a. 3 ASBO wmaemo: SB=0B- \/7-473-

MS=MB—SB=a-aV‘/§-=agV}VZ. la AO’MS 3a Teopemoi
¢ ey V3-v2)’
[Miparopa maemo: 0'S2=0'M?+SM?=R*+a? | -

O'T=AO=f5iST=10S = 0'A | = | 75 — R | (Munxn-

11 3HAK MOAY s, GO MOKM 1O HEBinoMO, wo Ginbwe R uu OS).
Tenep 3 npﬂmoxymom AO'ST maemo: O'S?*=0'T?+ST? abo

7

= 25 m,zm_m
R’*“’( Z “)] S
2R

=5 (2\/6 Do o= g G 3)_2\/7—\/3‘

Tenep 3 piBnocti (1) gicranemo:
tgx = 2V2 — V3,
Bidnoaide. arctg (2VZ — V3). *

BIPABH

1. TLAOCKi Ky T TpMIpAHHOID KyTa fopimuoiors @) 70°§100% 6) 7571 110°.
SIKi IHAUEHIS MOXE TDHIAMATH TPETIR IIOCKH KyT &

Bidnoside. a) 30" < a < 170 6) 35* < a < 175",

2. Cyma IIOCKHX Ky TiB TPHIPAHHORO Ky A0iniioe: 180°. Jlonecty, wo sei
KyTH rOCTpl.

3. Bei n70cKi KyTi TPUIDAIONO KyTa npami. JIOBCCTH, 110 el ABOrpauNi
KYTH L{bONO TPHIPRHHAND KYTd TAKOXK (psmi.

4, Jlva TUIOCKE KyTH TPHTPAHHOTD KyTa piBHl Mk C0G0I0. JloBecTH, UG
POTIARAHI L34M TIAOCKHM KYTAM ABOTDARH KYTH TAKOXK piBiti.




[image: image111.jpg]5. Tpurpaunssi xyr Mae nuocki kyrv 60°, 90 i 120°. 3uadimu fioro asor-
pannl kytH.

Bidnosidn. arccos1/vV3; arceosl /3; a-arccos) /3.

6. J18a IIOCKE KyTH TPHIPAHHONO XyTa AOpiBMIoioTs 30° | 90°, A Asorpan-
Wyt KYT MDK M3 TPSMUA. 3UaRTY B (HIAX ABOTPAHHMX KyTa.

Bidnoside. 30" i 90°.

7. BICEXTOPOM OMYKJIONO ABOTPAHHONO KYTA HASHBAETLCS HACTHHA MIOUIM-
HM, WO ALMTH ueH ABOTPANHMA KYT HABMLA, SKA JEKWTH BCEPEAMHI UBOTO
AROrPAHHONO KyTa. JlosecTH, o GiCexTOPU BCiX JBOTPAHIMX KYTIR TPUrPAH-
HOMO KYTA MAKOTH CILTBHY NPAMY. BUBEAITS 38IACH, O & Gyb=aKy TPUKYTHY
nipamizy MOKHA BITCATH KYJIO.

8. Y TpurpanHOMY KyTI MPOBOARTLCA TPU ILIDHLHHH — UEPE3 KOXHE Pe6po
1 GiCeKTPHCY NPOTHJIEKHON [LAOCKONO KyTa. JIOBECTH, WO Ui TPH AAOWIMHK
MRIOTH CRLIbITY NpAMY.

9. Y Tpurpansomy kyTi aocki Ky aopisiaioTs 90°, 90° i 45°. Mosecru,
1110 WEF KYT HE MOXKHA NEPETHYTH MLIOUHHOIO TaK, ol y nepepial yreopuscs
IPABMALHMI TRHKY THUK.

10. Tiocki KyTH TPUIPaRKONO KyTa fopiamoiots 60°, 60 | 90°. Snaiti
KYT HAXHTY PeGpA, NPOTHAGKHOND NPIMOMY KyTY A0 MAOUIMHM 10O KYTA.

Bidnoaiow. 45°.

11, [Iosects, mid CyMa ABOTPAHHUX KyTiB Gyab—SKOr0 TPMIPAHKON XyTa
Ginbiwa .

12. Bei pefpa mpamwisiol TpuKkyTHOI npuamu ABCA,B,C, pinni mix
06010, M — cepeauna pebpa A, C,. Uepes Touxy M npoxaiuTs npava £, o
neperuuac npami BC i Ay A. 3navims xyT Mix npamoio /1 naonumoro rpani a)
ABC; 6) BCC, By; v) ABB,A,.

Bidnoaiow. a) arcig2; 6) arcsinyT3/10; 8 arcsinyT3/10.

13. Bel pe6pa npaswisHol TpyxyTHOL nipaMizn PABC plai Mix co60i0.
Tpsiva [ npoxoanTs Hepea cepejiny BUCOTH nipamian | nepetuuae npsmi PC
i AB. 3nafim xyTht MUK NPSMOI0 |1 rpansMu nipamim.

k . V3, W7 2
Bidnoaide. arctgVE; arccos™g — arcsinz e arcsing .

14. Touxa K ¢ cepepunoio peSpa DD1 ky6a ABCDALB1C1D). 3uaiit kyT
sk mpsMimin CK | ALD.

Bidnosids. arccosV10/10,

15. Bei pe6pa TpuxyTHOT mipaminy DABC pisui mix c06010. M — cepesu-
1a pebpa DB, N — cepenvna pebpa BC. 3uaitr kyr mbx npsmumu AM | DN.

Bidnoside. arccos /6.

16. ¥ npamokyTHoMy napaseseninesi ABCDA, B C, D, siactans Mix
sinpiskamu A, D ta D, C nopisuioe tpetuii sarowasi mapasenenineaa. 3uai-
TH KYT MUK LHMH BIADIAKAMH,

Bidnosidw. 60°".

17. ¥ tpuxyTHiit nipamini mumoGisxkui peGpa nonapio piski. Josectd, mo
CyMa IIOCKMX KyTiB npH KOKHiit nepuimi fopisuioe 180°.

18. Y TPUKyTHI MPAMIA HEHTPH BNHCANOF | ONMCAHOT Kyb BIrAIOTHCS.
Jloecty, WO CyMa MLIOCKHX KyTiB NPy KOXHiA sepuimni ropiuiioe 180°.

19, Cyma niockux KyTin mpu BCIX BEpUIMHAX N'STHKYTHOT MpPHIMM
ROPIBHIOE CyMi TLIOCKHX KYTi D BCIX BEpIIMHAX AEKOT nipamizm. CKinbki
pebep mae us nipamiza?

Bidnoeide. 18.

20. OcHOBOI NIPAMIAN € MpABMALHIG TPHKYTHIK, ORHA 3 Bivmnx rpareit
TEPNENMKYAPHA 10 TIOUIHHH OCHOBM, & 7B LIl YTBOPIOIOTE & NIOLIMHOI0
OCHOBM KyTH @. 3uaiTh KyTH Haxwiy Giunmx pefep 10 niomms ocHoBy.

Bidnosids. arcig(1/21ga); arctg(V3/21ga); arcig (V3 /2iga).





[image: image112.jpg]21. Binpisox, 10 CNOAYYAE BEPIIMHY TPUKYTHOT NIPAMIZN 3 TOUKOIO NEpe-
THHY Meflal IPOTWAEKHOT rPani, IAIMBACTLCR MEMIANO0I0 mipaMiaw. Biiomo,
o meaiakn Gyab-KoT TPHKYTHOT NipaMinu NnepeTHHAIOTLCS B ORHIN Tou, Y
Aesxid TpuKyTHIl TipaMial TouKK nepeTHiy Mealan | BEPIIMIH OCHODY € Bej
UIMHAMM TIDABIIBHOND TETPACAPA. SHAATH Ky'T M GI4HHM peGpOM NOYATKOBOL
TPHKyTHOT MipAMIAK | ILIOLIMNOIO OCHOBH.

Bionogide. arcigdvZ.

22. Nlorpaummit Kyt npu Giunomy pefpi npasuibnoi sOTHpMRYTHO
nipamian PABCD nopisiioe . 3naiith kyt APC.

Bidnoside. arccos(2cig? % — 1)

23. Bluxe pe6po MpaBwbHOL H—KyTHOT nipaMiin A0piBHIOE b, & BUCOTA
nipamiau gopismioe a. 3uaiti neorpanuuit Kyt npy pebpi ocuony.
n

asec—
n

Bidnosid. arctg .
b -
24, Bci Giwi rpani npasusnol n'sTukyTiol nipamins — npaswsi Tpu-

KYTHYKH. 3uaitTi JBOTPalIyi KyT i PeGp OCHOBH MIpaMITH.
Bionoside. arccos (B

25. Uu MOXE TLIOCKHH KYT NTPH BEPUIMHI NPaBMIbHOT n=KyTHOT HipaMign
(n 2 4) nopisxiosati aROrpanHoMy KyTy npu Giunomy pebpi?

Bidnosids. He mosxke.

26. Y y6i ABCDA1B1C1D1 nposesieno alaronansai nepepiau uepes pe-
6pa AB i BC sinnosiano. 3uaiitn asorpanmuit KyT Mik niOmHAMM WX
nepepiais.

Bidnoside. 120°.

27. Taockudi KyT npu Bepisil IPABHUILHOT H-KyTHOT nipamiam Aopiskioe
KyTy Haxwiy Giunoro pebpa 1o mIOuusHM OCHOBH, 3HAHTH ABOIPAHHMI KyT

npw pebpi ocHosu.
V1 +8sin® 2/n 1
2sina/n
28, Tiockwit KT Npn BepuIMKI MPABMABHOT HOTHPHKYTHOI NipAMigM
AopiBHIoe . 3HalTH KYT Mix anodemolo Giusol rpani i NIOWHHOIO CYCiHbOT

Givsol rpai.
Bionosidn. arcsin [V EES/2)
cosar2

29. Tiaockuit KyT npi BepwMHI NPABWABHOT MOTHpHKYTHOT nipaMian
ROpiRIOE, . 3uaktrit Ky Mix anodeMamit cyciaix Giansx rpaned nipamin.
Bidnosids. arccos (- |
o’y
30. TTepepia npamsATBHOT HOTHPHXYTHOT NipaMiz IOHHIIOND, 11O MPOXO-
WTh uEpE3 AAOHAMS OCHORH | BHCOTY TIPAMIAH, MAE NAOWtAY 5, @ CTOpOA
ocHoBH A0pinwioe: b. 3uasiry uworpaniw kyT npu GitKomy peSpi nipasi,
Vo' + 48

Bidnoaide 2arctg ——

31 3uaiTn nAOCKMA KyT MM BEpUIMNI NPADHALHOT MOTHPHKYTHOT
nIPAMIK, SKILO CTOPOHA OCHOBM ZOPIBHIOE @, A PAAIYC BIUCAHOT Kyl — 7.

Bidnosids. 2arctg :z = :'j
+ 4r

Bidnoside, arcsin s n23, nEN.





[image: image113.jpg]32, TL70L@ HFOKHBOT OCHORH NPABKALHOT HOTHPHKYTHOI 3Pi3anOl mipamiai
5 4 pask BLTsIA NAOM BepXHKO] OCHOBH. 3HakTH ABOTPANNIH KYT 1pi peSpL
HIDKHBOT OCHOBH 3DI3AHOT NiPAMIZH, AKLIO BIAOMO, 1O B L0 apisany nipamixy
MOXHA BIMCATH KYJIHO.

Bidnoaids. arccos 1/3.

33. Biuna rpaHb NPABWIBLHOT TPUKYTHOT 3pisanct nipamiam pisioBEMKA
OCHOBL. 3HAIOUM, MO JOBKMHM CTOPIH OCHOB BimHOCATECS, Ak 1:2, anaiimi
AwOrpANHMIt KyT TpH Pebpi BLTBIIOT OCHOBH 3PIRAKOT NIpAMIZH.

Bidnosids. arccos 1/4.

34. OB'eM NpABKIBHOT WIECTHKYTHOT NpH3MH AOPIBHIOE. XYGY AOBXWHit
Maiof miaronani ocHosu. TTit SKUM KYTOM BHIHO CTOPOHY OCHOBH NPH3MM 3
cepemmin GMHONO Pe6pa, 10 NEPETHHAE 1O miaronans?

Bionosids. 60°.

35. Yepes CTOpOHY OCHOBY NPABIILHO TPUKYTHOT MipamiAn nposeaeHo
[IonMHy, SXA ALMMTS HABNLY ABOTPAHHMH KYT Mpw wiit copomi ocHOM i
ALIMTS BUCOTY nipAMian y simomenni 5:1, paxyioun six sepuknu. 3uaiith
Ky Mix Giunynd PEGDOM | 1IOULHHOIO OCHOBH MIPAMIAH.

Bidnoside. arcig V6.

36. BE — Bicextpuca TpuxyThika PBC, wo ¢ Giunoio rpaniio npasiib-
1o HoTHpHKyTHOT Ripamizy PABCD. TLIOUHA, IO NPOXOANTS HEPES TOUKM
A, B, E, noiase sucoty nipamiau y sianowensi 1:4, paxyloun six ocuosiu
‘nipavian. 3HaiTy KyT HAXiiy GiNHONO PEGPA 4O NAOLAHM OCHOBH.

Bidnoeids. arccos V2/4.

37, Yepes Alaronaib OCHOBH | BUCOTY NPATABHOT HOTHDMKYTHOT NipaMiak
nponeeno maoutHy. Binomenns riouti nepepisy 10 nnonti Giunol nosepxui
noplsmioe k. BuaiiTh KYT MiX anOGEMAMM MPOTHAEKHIX Glunmx rpanei
nipamiau.

Bidnoaids. arccos (16k*—1).

38. Uepes BepuMHy MPABALHOT HOTHDHKYTHOT TIPHIMH MPOBEAEHO 110~
Ly TaK, 1O Y NIepepisi YTEOPHRCS POMG 3 TOCTPHM KYTOM . 3HAHTH KyT
MiK 1IEI0 TIONIMHOIO | MLAOUIMHOIO OCHOBH NIPHIMA.

Bidnosids. arccos 1g «/2.

39, CyMa 1011, OCHOBH | AATOHAALHIX NEPEPI3IB PABHALHOT HOTHPUKYT-
40T nipani AOpiBHIOE MO GiKol nosepxwi nipamiw. 3nafiri nockiti kyT
npwt BepuiHi MipAMM.

Bidnoid. 2arctg 1/3.

40. Uepes cTopony PQ HHXHBOT OCHOBH NPABHABHOT TPMKYTHOT MPUIMH
PQRP,Q, R, nposenewo City ruiouy, ska nepetwac pe6po RR, i poabiu-
BAE NPU3MY HA ABA MHOrOrparHNKa. Bignowens 06’ emy MHOFOrpaHHMKA, L0
wae rpais PQR, 70 0f'emy wiororpammka, wo wae rpans 00,P:P,
OpIBHIOE ¢. Bigomo, 1o npsmi PQ, Ta R, yTBOPIOIOTh KYT . SHAiTH KyT
HAXHJTY CIMHOT TLIOUAHM 20 TUIOWIVIA HIKIBOT OCHOBH NPHIMH.

Bidnoaide. arclg ——wf fq 5

41. Y nepepisi NPEMOKYTHONO napaneneninesa, WO MAC OCHOBOIO KBAT-
par, ofepxaio pom. BIIOMO, 1O NAOLGHA MEPEPISY HE NEPETHIAC OCIOD
NApAnCACninGAR. 3HARTH KyTH UBOFO POMGY, KO TIOUMHA NEPEPI3y YTHO-
PIOE 3 MIDIIMHOK ocHoBy KyT 30°.

‘Bidnosidw. 2arcig 2/¥3; 2arceig 2/V3.

42. Yepea niaronans AC ksanpara ABCD, w0 € 0CHOBOK NPSMOT0 napa-
seneninena ABCDA,B,C D, | nepuuiy By NPOBCACHO naoulyy Tax, WO 8
Nepepisl yTBopHBCa TPUKyTHIK AB)C'3 KyTom By, yninl Gitbiuma, WX KyT Mix
ILAOULHHORD Tepepiy | IIOUMHOIO OCHOBM Napanenerinena. 3uaiity kyr AB,C.

Bidnogidv. 2arcsin

5




[image: image114.jpg]43. BN — Gicextpuca TpuxyTiuxa PBC, 1m0 ¢ 6145010 IPaHIIO NPABKILHOT
aoTupukyTiol nipamizm PABCD. Yepea touxu A, B N npOBEAEHO MIOWUHY,
sK@ AUIMTb BMCOTY mipamimu y BignoweHui nil, paxylouu sin Bepuimim
nipaniay. 3HaliTH kyT HAXHULY GIHHONO PeGpA A0 ACLLHAI OCHORH NPAMIAN.

Bidnosidv. arccos VZ/n.

44, Y npasyunbiift TPUKyTHIA nipamial niowa Giunoi noepxii y 5 pasis
Gitbina Bi LAOUI OCHOBH. BHIHAUHTH IIOCKHF KYT NpH BepuiHil mipanian.

Bidnosids. 2arcig V3/5.

45. Y npaswibHif TpHKyTHiA nipamini sepes T micory i Giuse pe6po npo-
peseno naomuny. Iiowa yTBOPEHOro nepepidy B 4 pasH MCHWA 33 MJOULY
OBHOT NOBepXHi MPaMiAH. BHIHAUHTH JBOTPAHIMI KYT PM OCHOBI nipaMinH.

Bidnoside. 2arcig V3 /2.

46, Yepes CTOPOHY OCHOBM NIPABHIBHONO TETPAEAPA NPOBEAEHO MICIIMHY,
axa noginse o6’emu Tetpaenpa y siaHowenui 1:3, paxysouu sia ocuosy. Bia-
HAYMTH KYT MUK LIEI0 ILIOLIMHOI | LIOUIMHOIO OCHOBH TeTPACADA.

Bidnosioy. arctg VZ/5.

47. Y npaswisuii TpuxyTHif nipaviai SABC sucora nopienioe pagiycy
K072, OnMCaHOro 61 ockosu ABC. Uepes Bepuimity A NPOBEASHO NAOUIRY,
napanensty peSpy BC i nepriesmuxysipiy 70 rpani BSC. Buaaumi kyt Mix
WI€I0 TLIOUIMHOIO | [UIOMMHOIO OCHOBH TipaMIAH.

Bidnosidw. arcsin 1/V5.

48. Croponu pisHoGiunol Tpaneuil J0TMKAITLCH A0 LMAIHAPHUHOT NO-
BepxHi, BiCh KO NEPNCHANKYASPHA 10 NAPANLALHUX CTOPIH Tpaneuil. Buana-
4MTH KYT HAXMIY OCI MAIHAPUYHOT NOBEPXHI 10 MIoUMHY Tpaneuii, sKimo
CHOBM TpATeUT MAIOTS ROBIHIN @ i b, @ T BUCOTA MAC AOB3KuTy A

Bidnosidv. arcsinVab/h.

49. Bci peGpa TpixyTiol nipamizn PABC pisni Mix c060io. Yepes sepuun-
Hy A napanenso peSpy BC pOBEAEHO NIOLIKHY TAX, U0 KYT MiX NpsMoi0 AB
i 1e0 naowMHOI0 A0piRKIOE & (0°< a < 90°). BHARTH KYT MiX MIOWMIOI0
nepepiay | nIOUMHOIO 0CHOBM nipaMian.

Bidnoaid. arcsin %?) .

50. Bci peSpa soTMpukyTHOI npaswbHO mipamizn PABCD pisni Mix
c06oi0. Yepes sepumny A NPOBEACHO IIOWMHY NAPAAEALHO NpsMiA BD.
BiAOMO, 10 npaMa AB yTSOPIOE 3 MIOWMHOIO nepepiay kyT 30°. 3uafiti xyT
MIX TUIOUIMHOIO NEpepisy i NIOMMHOIO OCHOBH MipaMian.

Bidnosids. 45°.

51. POSrIsa@ioThes KyTH, WO IX YTBOPIOE 0BIABHA MOMMHA 3 (IOUMHA -
MM [PAHEH NPIMOKYTHON Napaneseninesa. Jlosecry, wo Cyma KBaiparis ko-
cumycin X KyTis nocTiFua i JopisHioe 2.

52. B ocHosi wotupukyTHol nipaMiau SABCD nexuts ksanpar ABCD.
Biune pe6po SB nepmesauxysspHe 110 mAOmHHM OCHOBM | wapiwi Gimue
pagiyca xona, onucanoro Gias ocHoBH mipamMizm. 3HaiTH KyT MIX 0I0WMUHOK
ASD ] nI0WHMHOK 0CHOBY MipaMiny.

Bidnosids. arctg vZ.

53. Y npaswaswiii woTMpHMKYTHIA nipamiai Giuse pe6po aopismoe b, a
BMCOTa — h. 3HAlTH ABOTPANIMIT KyT NPH PEBPi OCHOBY MipAMRH

Vor- 12

Bidnoaid. arcig — 75—

54. K'i P — cepeptin pefep A1B1 i A1C1npasuibiol TpHKyTION PHIMIL
ABCA1BIC). Bigomo, mo b uotupukyTiuk BKPC MOXHA BUHCATH KOAO.
Buaiitri kyr Mix nionsavm ABC | BKPC.

Bidnosidb. arccos V6 /4.




[image: image115.jpg]5. Ocionoio soTHpwkyTHol nipamian SABCD € Tpaneia 3 npaMunit
KyTamu A Ta B, onucana Gins kona 3 nentpom 0. LCDA = 60°, 01 — uentp
04, ONHCAHOO Gins AABS, 02 — UEHTD KOMA, OMMCAHONO 6ins AABC.

Binomo, mo 0102 = %CD‘ §C=4 cm. Pebpo SC nepnenamky aspHe 0 Iiowtu-

1 0cHoBw nipamian. 3uaiity £ SDO.

Bidnoaids. arccos VG /4.

56. JlaHO NPABHILHY TPUKYTHY nipamizy DABC. 'epes cTopony AB npo-
BeAeHO TUIOLIMHY NEPREeHIMKYISPHO 10 Bisoro pefpa DC. Iliowa 1soro
nepepisy ® k pasis Glrswa 3a nouLy nepepidy, O NPOXOAMTE uepes Glusie
pebpo i BrcoTy nipamiay. ‘3nafiTh ABOTPAHHMI KYT np¥ peBpi 0CHOBH nipasizu.

2V3-#

Bidnosidv. arclg % :

57 Jlawo npanwby TpuKyTHY nipaniny DABC. K — cepemia Giaworo
pebpa DC. Touxa nepersiy Meaian AABK sijtanena sig nioumin ABC na
sincrans y 18 pasis Menty NepHMETPA OCHORH nipamiam. 3HaiTi IBOrPAHHNA
xyr np Glusomy pe6pl nipaniau.

Bidnoaidy. arccos 5/13.

58, JlanO NPABMABHY HOTHPUKYTHY NpHany ABCDALBIC1Dy. Ki P —
cepenin pebep ALB1 i 51C1 pianonimuo. BLAONO, w0 B uoTHpUKYTHIK AKPC
MOKHA BMCATIC KON, BHAIATH KYT Mix iounaMK AKPC 1 ABCD.

Bidnoaide. arccos VZ/4.

59, PisxoGiuna Tpanenis ABCD (AD 1 BC;AD > BC) onucana 6ins xoma.
IMoursasa el Tpanewl nepriewaKyARPH 1O TIOUHHH TpRMOKYTHORO AAKD
(£LAKD=90"). Binomo, wo DK=V3AK, KT — sucora AAKD, BT — sucora
~paneuii ABCD. 3naiitu L BAK.

Bidnoside. arccos 1/6.

60. J{ano npaBHAKY TPUKYTHY nipamiay DABC. Yepes pebpo AB nepnex-
AHxyARpHO 20 GitHOro peGpa DC MPOBERCHO MIOWIMAY, SKA MOALTAE BUCOTY
nipamizu y sinsowensi 6:1, paxyroum ‘it BepuIviM nipaninu. 3HaiTH KYT MDK
npaMoro BC i NIOHIMHOIO nepepisy.

Bidnoside. arcsin 1/VE.

61. Jano xy6 ABCDALBAC1Dy. K | P — cepemwiy pefep 51C1 1 AD
sianosiaso. 3uakiTy kyT Mk owMHAMK PALKC i ABCD.

Bidnoeidy. arccos 1/V6.

62. Jlano xy6 ABCDA1B1C1D1. 3uaditn Kyt mix nnommuolo ABLC i
nouwsoio 2) ABCD; 6) AB1C1.

Bidnoeide. n) arcigVZ; 6) um:o.ff;.

63. B ociosi uorvpwkymiol nipaminu PABCD nexurs pinuobia Tpa-
neuis ABCD (AD | BC: AD > BC). Toctpuit xyt pancuil aopisiioe 60°.
Koen aorpaiiti KyT py pe6pax ocHoms nipamian Mac seamuiry . 3uaft-
134 Ky M IpamoI0 PD § aoun0i0 8) ABCD; 6) PKT, ae K1 T sianoninio
cepensiy pebep AD i BC.

Bidnoside. a) arclg (% " ¢) +6) arcsin Lvﬂug—l
|+ doglp

64. B ociosi npamoT TpHkyTHol npam' ABCALBIC1 hexurs AABC, y
ax0r0 A=60°, B=90". Buaiiti xyT Mix nousnamy ACLB 1 BAIC.

Bidnosion. arcos g5y





[image: image116.jpg]65. Octonoio TpuKyTHOl nipasia DABC € AABC 3 npasum kyrom A.
Pe6po DC nepnesyikyapHe niouuii octons. KpiM Toro, oMo, wo AB=4,
AC=3, DC=6. 3uaiirys xyT Mix npsmimn a) AD | BC; 6) BD1 AC.

Bidnosids. 3 arccos <7 6 arccos ﬁ.

66. OcoBOI0 YoTHPHKYTHOT mipaMiz PABCD € powt ABCD 3 roctpum
xytom A. Bei asorpanui kyTi npu pe6pax ocHosw piski Mik coGoio. TpuyT-
sk APC DRMOKYTHUR, 2 TPHKYTHUK BPD — pluniocroponniii. Toukw F 1 E
sionizHo — cepenunn pebep AD i CD. 3uainit: a) kyr uaxsay Giunol rpaii
RO naouEy OCHOBM nipamian; 6) kyTH pomba ABCD; B) mnocki kyTi npu
wepusi nipaminu; r) £PAD; 1) kyT Mix naowmnamu PFE | ABCD; e) kyt
Mbx nowusamu CPF i BPD; €) kyt Mik npsamoro PA | naomunoio PCF.

Bidnoside. a) arcig 2; 6) 60° i 120°; 8) koxew kyT gopisiioe arccos V6 /4;
1) arccos V6/4; n) arcig 2V3; e) arccos 1/V2T; €) arcsin 2/V29.

67. Ocnonoio nipaminm DABC e pisobenpeni AABC, y sxoro AB=BC i
M — Touxa nepetiny meplan TpuxyTHUKa. Biapisox DM — srcoTa nipamian.
Biztomo, 110 £ DAM=30", £ DBM~=60". 3uatitn: a) nnorpassi Kyt npu pebpax
ocHoBw nipamian; 6) maocki Ky npy epumni nipaminn; 8) Ky AABC.

Bidnosids. a) arctg2v3; arcigh %

35 SVI 53 Fuze ks
6) 2arcig 13 + arc z‘.mcmT.l)A C-uml;m.ﬂ x—

—hru‘#A

68. Ilnowwmmw tpuxymura EAD i tpaneuil ABCD (AD I BC;
AD > BC) nepnenpukynspii. LABC=LBAD=LEAD=90°, £BCD=120".
Paniyc xona, BTMCaROM B Tpanewiio, Aopisiioe | cu. 3nafity kyT Mik NPAMOI0
EC i nnouunoio ABCD.

Bionoside. arcig—33_

V16 + 2v3

69. [Laoutnsa piswoGinnol rpanewii ABCD (AD 1| BC; AD > BC) nepnen-
AMKYDHA ILOLHHI IPIMOKYTHON TpHKyTHIKE DAE (£ A=90°)., Bitomo, 1o
£LABC=120°, CD=3, DE=2AE. Kyt mix nounamu ACE | DAE popisnioe
30°. 3uadmy kyT Mix naomunamy CDE | DAE.

Bidnosidv. arccos 1 /Y13,

70. KyT npu sepuimni 0csosoro nepepiay xouyca aopistioe a. 3uafitn
UEHTPALHHI KyT POBrOpTKH iuHOI OBEpXHI KoHyCA.

Bidnosidy. 2xsina/2.

71. Wanbiuap | xoryc maiors crinbky ocuosy i cniiawny sucoty. Maousi
TXHIX TIOBHIX NIOBEPXOH BIAHOCATECS S /2. 3HARTH KYT HAXHTY THIDHOT 210
TUIOIUMHM OCHOBH KOHYCA.

h=Van* —mn
Bidnoside. arcty ——————

72. TLI0CKMA KyT NP BepLIMI NPABKLHOT 1-XyTHOT NpAMiAH AOPIBHIOE .
Bnalir kyT Mix TBIPHOIO | BICCIO KOHINHOT NOBepXMi, OMMCAHOI 613 NipaMiH.
Bidnoside. arcsin 't ENnz3.

llni





[image: image117.jpg]73. Y KOHYC BIHCAHO LWAIHAD TAK, 1O OJHA OCHOBA WWLIIHAPA JIEXMTH ¥
NAOUIHI OCHOBM KOHYCR, & KOI0 RPYFOT FIOTO OCHOBM ACKHTS 1a Gl 1o~
BEPXHI KOHYCA. BHCOTA LMAIHAPA AOPIBHIOE JIAMETPY OCHOBH KoHyca. TTosna
NOBEpXHS IWTIHAPA PIBHOBENVKA OCHOBI KOHYCA. 3HAMTY KYT MiX TBIPHOIO
KOHYCA | TLIOUIMHOIO FIOrO OCHOBH.

Bidnogioe. lrcqu‘%“l.

74. Unainap | konye Maiots cninshy octosy | iy sucory. Iliousi
TXHIX TOBHMX TIOBEPXOHL BHOCHTHCS 9K 7:4. 3HAMTM KyT HAXMAY TRIHOT
KOHYCA 210 TIIOULMHHM HOM0 OCHOBH.

‘Bidnoside. 2arcig 1/2.

75. Ha nioutusl 0 1€Kath, A0THKAIOUHCH NONAPHO, TPH Kyl 3 pagiycamu
1, 1, 2. 3uaitTy KyT MK IUIOUMHOIO O | IUIOWMHOIO, WO NPOXOIMTE Uepe3
UEHTPH KYb.

Bidnoaide. arcsin 1/V8.

76. Ha niowusi o ekats, AOTHKAKUMCH NONAPHO, TPH Ky 3 pajiycamy
2, 2, 1. 3uaiiTH KYT MUK TUIOWMHOK O | MJIOLMHOK), W0 NPOXOANTH Yepes
UEHTPH KyIb.

Bidnosido. arcsin 1/V5.

77, Uepes Touky Ha nosepxHi Kyii HpOBEAEHO JBa nepepian. BILOMO, 1o
cyma TXHIX NIOUL AOPIBHIOE NIOHL BEAMKONO KPYra. 3HaNTH KyT Misk MAOH1H-
‘HAMM nepepiain.

Bidnoeide. 90°.

78. ¥ Konycl 3 BepIMHOI0 § RyT MiX 8UC0TOI0 SO | TBIPHOIO HOPIBIOE 0.
Ha nuiomsi OCHOBH 308HI KOHYCA 8O gl TouKM A | B TaK, mo npani SA i
SB B3AEMHO NEPNCHANKYANPHI | YTBOPIOIOTSL 3 BHCOT0I0 SO KyTH Bianosimio
a1 f. 3uaiTh KyT MIK TRIDHUMH, IO FKMX GiuHA NOBEPXHS KOHYCA NEpeTHHAE
TpukyTHUKH OSA i OSB.

Bidnoaide. arccos (cos’p—sin’pcigacigh).

9. Y npaswawitt sorupukyHit nipamigi R/r =m, ne R i r sianosimo
paniycy onMcanol Ta Bnucanol chep. IHaiiTH ABOTPAHHUT KYT Npw pedpi oc-
OB mipamizm.

Bidnoaide. Jarctg v "

2m+ 1
80. Y npaswmy n-kyTiy nipandy smicano kymo. J10 el kyai nposese-
10 AOTHHIRY IIOWIMHY, 3 PAEBHY 0 ILIOIMHH OCHOBH NipaMizH. L1 nom-
Ha AinTh 06€n MpAMLTH Y BTHOWERHI /2K, PAXYIOUM BN BepIIMHM, SHasith
ABorpaiHuit KyT Ipu peGpi ocHoBM nipavizm.
6

5 m
Bidnoaids. 2arcig V ~ .

81. Y KoHyCi NPOBEACHO NEPEPI3 YEPE3 LEHTP ONMCAHOT CEPH nepneHam-
Kya8pHO 710 BcoTk. Llei nepepis nonLsie 06'em koMyca Hawmin, uafti KyT
MiX TBIPHOIO KOHYCA | ILIOLIMHOIO HOTO OCHOBH.

3

Bidnoaide. arcsin VA /2.

82, Y KOHYC BIMCAHO KY/TI0, NI0LA NOBEPXHI SIKOT A0PIBHIOE MWL OCHOBH
KOHyca. 3HANTI KYT TP BEPUIKHI B OCLOBOMY Nepepiai KOmyCa.

Bidnoaids. arccos 7/25.

83, TnouHna, NPOBEAEHa MAPANIEALHO OCHOBE KOMYCA HEPEd LEHTP KyJil,
BIHCAHOT B KOHYC, ALMMTL HOr0 06'cM HABNiA. 3HaiTH KyT NPH Bepumii 0ch-
0BOFO NEPepi3y KOHYCa.

Bidnoaids. 2arcsin (VI—1).




[image: image118.jpg]84, Lientp KyJii, BIACANOT y NPABMILHY HOTHPHKYTHY mipaminy, AlmuTy
ucory mipasdan y sigHOwWeRHi mtin (paxyious nin sepuusin). 3uaith gsor-
pauHui kyT npy Glusomy psﬁp\ mipaMinu.

Bidnoais. arccos (—n*/m?).

85. Y nipaBMABHY TPUKYTHY NipaMiy BAHCARO kY10, BiwHOMENNS 06'EMY
nipami 70 06'emy Kyl nopisHioe 27v3 : 47, 3uaiTH ABOIPARKMI KYT 1IPH
pebpi ocHoBH.

‘Bidnosids. /3 abo 2arcig VZ73.

86. Paniyc cdepy, Bnucanci y npamiibiy TPHKYTHY MipaMigy, stpuui
‘MeHuIMiA paaiyca onucaHoi cpepy. 3HaiTy ABOrPAHHKI KYT NPy PeBpi OCHORM
mipasdzm.

Bidnosidv. arccos 1/3.

87. Paniyc kyai, onucaol 6118 npaBwAbHOT n-xyTHOT mipamiaw, y k pasin
Gibiundi 3a paniye BMMCANOT Ky.1l. & — BETMHUHA ABOTPAHHOND KyTa P peGpi

2 & 3
ocuonu. Jlonects, w0 18%c — 2kig tga + sec’ 2= 0.

88, Biune pe6po npasuaLHOT n-KyTHOT mipamiaw opiswioe [, a paniyc

onmcanot cpepu aopinmioe R. & — Aporpasmmi kyT npu Giunomy peGpi. Mose-
4Rlewgn/n
£ + 4R%cigx/n

89. Koo, simcase y npaswbimii ALMN, € nepepiaom ceph, uentp skol
nexuTs y Touui 0. BiasoweHks 0w noswoi nosepxii nipanim OLMN 10
‘o nosepxni cbepy opinoe k. 3uafitn ZOLM | 3'acysath, sxi HaveHHS
Moe npuitsaTh k.

2 3V3
F23

Bidnoside. xrcv:lx—+T3 npu0 < k < 5—.

crH, wosina =

90. Bina Ky7i OMUCANO NPABMILAY A-KYTHY NPH3MY. SHAATH KyT MiX
AAPOHAAIO GiNHOT rPALS IPUIMH | ILIOLIMHOKO T OCHOBH.
. om(n
Bidnogide. 5
91, Bins xyi onucaiyit 3pioansit KoHyC, 06'eM skoro axnisl Ginbiui 3a
06'eM Ky1i. 3HAMATH KYT HAXMY TRIPHOT 3PISAHONO KOMYCA 210 TOUIHH HOTO
OCHOBM.

Bidnoside. 2arctg ¥ > *2” abo2aregV 2 _Za ;

92, 3uatit KyT IPK BEPUIMHI OCHOBONO NEPEPI3Y KOKYCA, ONMCAHON Bins
HOTHPBOX PIBHMX KY.lb, POSTALIOBAHMX TAK, O KOKHA AOTHKAETHCS 10 TPHOX
inuex.

Bidnogide. 2arcsin 1/V3.

93,V 3piaanuit KoHyc, w0 Mac ity NOBEPXHIO S, BIMEAIO KY10, 110 MAE
I0BEPXHIO M. 3HAATH KYT MK TRIPHOIO | NIOIIMHOIO OCHOBM 3PI3AHOTO KOHYCA.

Bidnosidv. arcsin kvs -

94, Biomo, WO mIOWA NOBHOT NOBEPXHI KoHyca B n pasis Girbwa 3a
11701l NOBEPXHi BIMCAHOT KyJii. 3HRFTH KYT HAXHIY THIPHOT KOHYCR RO (10~
UIMAK FOrO OCHOBH.

% : 4m -1

Bionoaide. arccosz .

95. ¥ kosyc Brmcano miscepy, BEAUKMI KPYT SKOT ACKNTY ¥ 10utMHi
ocroBH KOHYCa. A0 TOBHOT NOBEPXHI KOHYCA BIHOCHTECS 710 Mowti Cipe -
puunol nosepxwi nincepy k. 18:5. 3uaimh kyT npu BEPUIMIT OCLOBOIO e~
pepiay xomyca.

Bidnoside. arcsin 5/6 abo 2arcsin 1/6.





[image: image119.jpg]96. Bu3naumTyt KYT MAXWAY TRIDHOT KOHYCA 20 NAOWIMHM OO OCHOBM,
AXWIO 1LIOWA OCHOBH, TIOWA MoBepxill BMCANOT Kyl T8 MoWA GiukOT o=
BePXHi KOHYCA YTROPIOIOTS apudiMeTHUHY rporpeciio.

Bidnosids. 2arcig 1/VZ.

97. Y kowyc Bnvcano kymo. Jliis 10TnKy cepuunoi i koniunoi nosepxii
noainse nosepxuio Kyal y sigHomenui m : n (m < n). 3uaiTh KYT HAXHAY
TBipHOT KOHYCa 10 AOro oci.

Bidnoside. 2arcig V.

98. ¥ xOHyC Briscano kymo. [Lrowa nosepxHi Ky.ii BIAHOCHTECS 210 miow
ocuosw sx 4:3. 3uaitTi KyT NPH BEPUIMHI OCKOBOTO NEPepIsy XoHyCa.

Bidnoaioe. 60°.

99. Cdepa 3 uesTpom S npoxonuTts uepes sepummnm ocuosn ABCD npa-
BuABHOT HOTHPHKYTHOT mipaminn SABCD. Bignowenns miow nossoi mo-

‘BepXHi 1iipaMin 20 TLIONL NOBEpXHE cepw A0piEMoE k. 3natru £ ASB.
Vi—ank—4a?k -1
Bidnoside. 2arch )

100. Y npaswasiii n-xyThif nipasizi LenTH BICAHOT | ONMCANOT Ky
x

cos—
n

cnisnapaiors. [osecty, wo % - TrAeri R — paniycn umx kyab

1 + cos—
n

BiANOBIAHO.

101, 3 ycix Kouycis, BIMCAHNX y AaHY KyMIO, BUOPANH TOH, 10 MaE
Haibirbmmit 06'em. 3uaiTi KYT HaxWTy TBIPHOI UBONO KOHYCA 10 IUIOWMHA
ocHoBH.

BiGnooide. arctg VZ.

102. ¥ npsmoxytiomy napanenerimexi ABCDA1BIC1D) 3 pe6pamu
AB=6, AD=2, AA=1 uepes fioro aiaronans AC) NPOBENEHD NAOUIMHY TAK, MO
onepxauuii mepepis MAE HAMMEHLY CYMY KBAZPATiB CTOpiH, SHaiTH KYT Mix
Giuroio mnouwmiowo § rpansuo ABCD.

Bidnosidv. arcig VI0/12.

103. Anodema NPaBMAHOT HOTMPHKYTHOT mipamimi AexwT B Giuniit
rpani, YTBOPIOE 3 IIOIMHOIO OCHOBH KYT @, @ 3 ILIOUIHHOIO CyCiAHbOT Giunoi
rpani — xyTy. Jlosects, mo

sing +siny < 3—4—

104. 3 ycix xonycis, onucanix 6ins Aanoi kyAl, BUGHPAIOTH KOHYC 3 Haft-
menuM 06'eMOM. 3HANTH KYT HAXWIY TBIPHOT 0 MIOMMHM OCHOBH UBOIO
KoHyca.

Bidnoeide. arccos 1/3.

105. 3 yeix xonycis, saucaunx y gauy chepy, subupaiors 1o, y 9xor0
06'es naiGimuuinit, I SiM KyToM HAXMAENA THIPHA OO KORYCA 210 110~
KM HOTO OCHOBM?

Bidnogide. arcig VZ.

106.3 ycix KoRyCiB, 110 MaIOTH 7aKy A0 GiwnoT nosepxai, sHOMpAIOTY
T0#, 1o Mae HaibibuMi of'eM. Tlia kMM KYTOM HAXMJEHA TBIPHA ULONO
KOHYCA /10 FLIOUIMHM OCHOBH?

Bidnosidb. arcig VI.

107. 3 ycix waniHApis, BIMCAHMX Y AQHY KYJIO, BUGHPAIOTH TOM, 10 MAE
naitbinbumit 0f’em. 3ualiTi KYT M AIArOHALTIO OCHOBOND nEpepisy LLOTO
UMATHADA | TUIOUIMHOIO AOTO OCHOBH.

Bidnogide. arcig VZ/2.




[image: image120.jpg]108, 3 ycix npaBmabHUX TPHKyTHIX nipanin 3 Giuim peGpoM 3ananol
ROBXMHA BUGMPAIOTH Ty, MO Mae HAHGLIbwMA 06'eM. 3naiTh nockui KyT

npu -epnuul uiei nipamiau.
imjosine. 90°.
ma. 3 yeix NPABMILHMX n-KyTHMX mipaMin 3 Giunim peGpoM 3anaHol
ROBXUHM BHOHPAIOTL Ty, WO MaE HaibLAbuIi 06'eM. Hexad a — miockuit
XyT npw sepumni wiel nipamigu. Jlosecry, wo cos a = :!5 (1 + Zm% e
110. 3 yeix MPABAIIX WECTHKYTHIEX NIPAMIA, BIMCARMX y ARHY Ky1I0,

BHGHPAIOTS Ty, 110 MAE HAKBLNbIM{ 06'€M. 3naiiTi gROrpanHuit kyT npu pebpl
OcHOBM Uil nipaMiaK.
" 26

Bidnogide. mer.

111, Yepes sepuiniy § KOHYCA UPOBEACHQ NAOULMIY . AKE NCPETUHAE OC-
oy no xopai AB. Meiany AC | SD pukytiyxa SAB MAIOTs A00KUIM M1 |
m2 BiAnoBIAHO. 3HAHTH KYT NPK BEPWHHI S B OCKOBOMY NEPEPI3i KOHYCA, FKILO
BIAOMO, {0 IIOULA TPHKY THHKA SAB MAE HARGLIBIIIE MOKIMBE IHAUCHHS.

aml - m
Bidnoaids. Zarctg——3— 1‘mu li < ':i < VZ3; yns-sxuii xyr i3

npowbxa () npw = V23 ma.

112. JIsorpanuuit kyt npw GiusoMy pe6pl nNpaHIBLHOT HOTHPHKYTHOT
nipamiai BTpuui GLibuinit 3a 1BOrPaRKMI KYT npy pebpi 0CHOBYM. FuaiiTi 8O-
rpanM KyT npu peSpi ocnosm.

Bidnosidy, arccos 3/4.

113. Y tpukyrhis nipamini DABC rpani ABC | BCD — npasmawsi tpuky -
uuxn. KyT Mix usMm rpansmm jopisHioe ¢. [lpu sxomy suauensl ¢ naowa
noBHOT nOBEpX K NPAMIZM MAKCHMALHAY

Bidnoside, arccos (—1/3).

__ 114, Y tpuxyTHit nipamini SABC pebpa AB, BC i BS marors josmuny 21
B3a€MHO nepriewamkynspni. Yepes cepeamnn pebep AC i SB nposeneo mio-
UUHY, WO NepeTHHaE pebpo AB i yrsopioe pisii KyTH 3 niouMHAMM rpaneit
ABS i ABC. 3uaitTi BEAHHWHH LMX KYTIB.

Bidnoaids. arccos 1/V§

115. B opmiit i3 rpaneit ABOrPAHHONO KYTA, WO MAE BEAMUMHY ¢
(0°< ¢ < 90°) zexwTh kBazpar. Oaua 13 CTOpIH KBAADATA YTRODIOE KyT & 3
PeBPOM ABOrPAHKHOIO KYTA. 3HAKTH KyTH MiX IATOHANIMHU KBAAPATA | APYTOI0
IPAKKIO REOTPRRHOTO Ky Ta.

Bidnoside. arcsin (singsin(45°+a)) i arcsin | sin psin (45°—a) |

116. Pagiyc kyai, Buucanol y apiaaiitii Konyc, IOpIBHIOE 7, & onvcanol —

. BHAATH KYT MIK TBIDHOIO 3PI3AHOTO KOHYCA | MAOIMIOIO OCHORK.

Bidnoside. arcsin V175

117, Mnouwmna & 3anana rouxamu A(1;—2:4), B(0;1:2), C(— 1:3).
[aowsa B 3anana Touxamu Ay (1; 2), C1(4;6:1). 3naiirn
Kyt Mk niowmamMu a i B,

Bidnosidn. arccos 1.

118. JTaHo By rpansmii KyT 3 B0 . B i #1010 rpasi nposeieHO
MPAMY, IO NEPREHAMKY.ISPHA JI0 PeGPa 1BOIO ABOFPAHKOND KyTd, @ B APYrii
rpaui — npaMy, WO YTROPIOE 3 pebpom kyTa kYT A. 3uaitty KyT MK WiMu
APAMHMH,

Bidnoaide. arccos (cosasing) .




[image: image121.jpg]130. Beputsn B i C tpukymimxa ABC Aexath y pianix rpansx 1oorpan-
HOPO KyTa BENHYHHOK 45° 3 pebpom L. Cropowa AC neprenamkyaspha o
OZHIET rPaHi ABOPPAHHOND KYTA | NEPETHHAETHCS 3 Helo y Caoli cepeauni. Mpo-
exuis croponn BC ua npyry rpans napasensia 10 pebpa /i zopisioe aigcrant
8i Touxs € 20 npamoi [. 3nafiy kym AABC.

Bidnosids. 60°.

131. Mpaswiby TpuxyTsy nipaminy SABC snucano s cepy 3 uentpom
0. lovectn, m0 cosZ AOS+£cosAOB=—(2/3).

132.0 — uentp kysi, Buscanol y TpukytHy nipaminy DABC. Bizomo, 1o
£0DC=90". Jlosecty, wio nouun OBD | OAD nepuenankyasp:

133.V npasnasriiit n-kyTHift nipamiai georpanni xymi npy pebpi ocuonn i
Giunomy pebpi Mawots memvummu @ i B signosinwo. [osectw, o

cm»m%s\h Fsin? a/n.

134. ¥ rpuxymuiit nipawisi ABCD AB=CD=a, AC=BD=b, AD=BC-c.
3uadiTn kocuryCH KyTiB Mix f0ro mporiuiexHIMH peGpamu.

153- 2| 13- a1 1a?= 21
Blémlda4lmm-+;arccusc—bza‘;arcc £
a

135. Binomi naocki Ky Tpurpustoro kyta SABC: £BSCma, £CSA=,
LASB~y. 3uaiimn kyrn Mix: a) peGpom SC i Gicexrpucoo kyra ASE; 6)
Gicextpicamu kyTin ASC | ASB; ) pe6pom SC i 0r0 OPTOrOHAMBHON NpO-
exuiei0 na noumity ASB.

1+cosa+ cosB+ cosy)
= H
deos?y cosh:

» mm&# cos% + cos’f — 2cos @ cas foos .

136. Jlawo worwpurpaiuii kyr PABCD. Jloneninu reopemy. Jlns Toro,
w106 naowmks APC | BPD Gy nepnes Ky ispimH, HeoSXiano | 10crariso,
06 BUKORYBaNACH piBHicTy COSL APBCOS L CPD=cos L APDcos L APC.

137. Yepea cropony pomba nposeaeHo nioutMmy, sxa yIEOpIOE 3
maronassmn pomba kym a i 2z (0°<a <d45%). Josectw, mo

e i S
4cos’a—1" -

138. TOCTPHIt KYT NPAMOKYTHONO TPHKYTHHKA. JOPIBHIOE . Uepea waii-
MEHLIY MEAIAHY TPHKYTHUKA MPOBE/IEHO IIOLHHY, KA YTROPIOE 3 AOLHTHOID
TPMKYTHIKA kYT f. 3HGHTH KYTH MIX LEID IOUIHOI | KATETAMM TRHKYT-
HHKA.

Bidnoside. arcsin (sinasin); arcsin (cosasingl)

139. TLnougwse ABOX pisix MPAMOKYTHMK TpHKyTHHKiD ABC i ADC i
cninbioi0 rinorenysoio AC yTsopioioTs kyr @. AB=AD, CB=CD. £BAD=f,

£BCD=y. Nlowecrs, wosin £ =
140. Lentpy ocos wuninapa e kinusmu piamerpa cepu, sika imrs
KOXHY TRipHY Ha. TPH piBil uACTHHM. 3HAVTH KyT MiX AIATOHATAMH OCHOBOID.
nepepiay uwinapa.
T

Bidnoside. 2arctg =3~.
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[image: image122.jpg]119. ¥ npanwwit woTpukyTHifi npussi ABCDABIC1D: G pe6po
‘nRiul GLTBIIE BiZt CTOPORM OCHOBM. SHATTH KYT Mix mpsamMoio BD1 i naowunoio
BC1D.

Bidnosidy. arcsin V6/9.

120. TIpAMY p3a]AHO SX NEPETHH ABOX MUIOMINH 3 DIBHIHHAMMU 2x+3yr4z—
8 =01 dx+y+3z— 6= 0. 3Haiiris KyT Mix NPAMOIO pi LIoMHOW X0z,

Bidnoide. arcsin 2/3.

121. lano uorups Toukm: A (1; —2;2), B(1;4,0),C (=4 1; 1) iD(—5;
5, 3). Buaiity kyT Mix npsmimus AC i BD.

Bidnosids. 90°.

122. Ocuosoio nipaminn SABC ¢ pipiioctopouiii AABC 3 ctoponoio 1.
Pefipo SA aopisioe V3 | & pucotoo nipamiau. TLiouyka a napatensta nps-
Mum SB i AC, a nzomusa B napanessia npamum SC i AB. Buaith KyT MiX
noumHamit a i B.

Bidnoeide. arccos 1/5.

123. Tlpu sxOMy 3HAueMHi @ KYT MiX BEKTOPaMH F=T47+% 1

y=a+j— Inppi-umlmmoi%'!
Bidnosidy. V273.
124, Y nipaBbHif n-KyTHiA mipasial kyr Mix Giuim pebpon i nnowy-

HOIO OCHOBH JIOPIBHIOE @; ABOTPAHHUH KyT NpH peGpi ocHoBn AOpiBHIOE B
fnoCKwf KyT TpW Bepuiil JODIBIOE ¥; ABOTPANNM KYT NP Giukomy pebpi

sopistioe 8. Hosects, mo: a) 1§ @ = cox% 186 sin L = sin 2 cos
5 8 x S T o
ssinag =cig3 cig ",r) cos f=1§ 3 ".n) cos 7 = sin sin B,
£ )
¢ costy = cossiny
125. Bucora kOHycA NOpIBHIOE AiaMETPy HOTO OCHOBM. ‘epes jesxy
TBipiy KOHYCA TIPOBEAEHO LIOWLHHY, ZOTHAHY A0 Giunol nosepxi Kokyca. ¥

Wift nOWMHI NEpe3 BEPUIMHY KOHYCA MPOBEAEHO NPANY M XYTOM & 70
TBIpHOT. 3HANTH KYT, KM YTHOPIOE NPOBEACHA NPSMA 3 ILIOWHHOIO OCHOBM.

Bidnoside. arcsin (5 cosa).

126. Y npassnbiry woTHpHKyTHY riipasizy SABCD srucaso kymo. Jipyra
Ky AOTHKAETHCH epwol, @ TAKOX Tommi ocrosw mipaminn ABCD y
o4t A. Yepes cropony BC OCHOBM § TP APYTOT KyJii IPOBEAEIO MAOUIHIY
0. 118 niomuua neperunae pebpo SA y touul K. Bigomo, wo SA L CK.
3aiiTH KyT HAXWTY IIOUMHH O 10 TIOUMHH OCHOBH NipaMiay.

Bidnosids. arcig/3 /6.

127, Tpurpauswii kyT Mac n10cki kyrh 457, 45°1 60 Uepea fioro vepuuiny
NPOBEAEHO MPAMY, MCPMEHAMKYSPHO OnMifl 3 rpaHed, MIOCKMA KYT SKOT
OpiBioc 45°. BHATU KyT Mi LLICIO NPSMOID | PESPOM TPHIPAHIONO Ky T, AXE
1 JEKHTH y HAIBAHIF TPANI.

Bidnosios. 45°.

128, Y ALMN nano: £LMN=90", 2 MLN=30". Hepes 104Ky L nposeseno
11psMY, NEPNENANKYAHY 10 NPavoi LN. Ha uiit npamit n3sto touky Frax,
10 LP=MN. Tlaoutyn LMN | LNF yToopioiots Aorpanim kyr 60°. Suaiim
KyT Mix npammys LM i NF.

Bidnosids. arccos 5/8.

129, ¥ rpiupasmiomy kyri OABC kyr M rpansvn OAB | OBC mpavssi,
eI KOAHORD 3 [HIUDAX JBOX ABOPAHHIX KYTiB fopisoioTyy. raiimu £ AOC.

Bidnosidy. arccos (c1g’y).



