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CamocTosiTe/IbHbIE paﬁoTbl

Bapuanm 1.

C-1.
1. IToctpoiite myu OA. Otnoxure oT Touku 4 otpe3ok A4' = AO.

2. Tk 322, TO d' :laZZ,S cM U ¢’ :lc: 1,75 cm.
b 2 2

C-2.
75 6 12
1. TpeyroipHUKH MOJOOHBI IO TPEM CTOPOHAM, T K. —— = — = —— .
25 20 24
2. T.K. yTJIbl IIpY OCHOBAaHUH PaBHOOEIPEHHBIX TPEYTOJILHUKOB PABHBI, TO OHU
MOJIOOHBI 110 2-M yTJIaM.

C-3.

B 1. CD = AC? = AD? =+/100-16 = /84 =221 ou;
Z/BCD = 90° — ZCBD = ZBAC, 3uauut, ACBD n AADC
HOIIO6HI>I 110 IBYM YyTJ1aM, CJI€O0BaTCIbHO,

AD_CD _ g 4CCD 102000,
AC BC AD 4
D ITo teopeme ITudaropa 8 AABC Haxomum,
AB =+ BC? + AC? =/525+100 =25 cm.
C A

2. T.x. CD*=AD - BD, 10 CD =+/4-9 =6 cm.

C+4.

1. ZABC :% ZAO0C :% - 88° = 44°, o cBolicTBaM OKPY>KHOCTH.

2. T.x. M — nentp okpyxkHoctH, T0 BC — nuamerp = £4 =90° =

180°-90° o,

= /4B=/4C=
C-S.
1. Ctpoum Touky A’ cUMMETpUYHYIO TOuke 4 OTHOCHTENbHO TOUKH C ¢ KO3d-
¢bunmeHToM 2 U TOUKy B’ CHMMETPUYHYIO TOYKE B OTHOCHUTENHLHO TOUKH O ¢
ko3¢ punuentom 2. I[poBogum s1yy 4'B’.
2. T.x. MK||AC, To £/BMK = ZBAC (xak cootBeTcTBeHHbIe) = AABC ~ AMBC
1o 2-M yriam (£ABC — obuimii) = 4 = 3 = 4B 87 14 cm.
7 AB 4
AC
3. AABC ~ AA,B,C; 1o 2-My npu3HaKy = A_= 25=>4,Ci=4cm.
141
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C-6.
1. ITo Teopeme KOCHHYCOB UMEEM:
2 2 _142
14°=9°+12-2-9-12-coso. = cosa. _9 o4 = 2 >0 = o — OCTpBIii.
2-9-12 216

2. T.K. ocTpblii yroa paBeH 52°, To Tynoil — 128° = auaroHanb paBHa
V42 +522.4.5c08128° = /41— 40cos128° ~ 8§ cu.

C-7.

V2
. 4.2
AB A -
‘ - C 2AC=AB.smLB: 2 _4f3 om.
sin/C sin/B sin/C 1
2
2. T x. PQ — MeHbI1ast cTOpoHa, T0 ZPRQ — HauMeHbIuii, a ctopoHa PR —

HauOombInas, To ZPOR — HanOONbIIHNA.
C-8.

1. LC =180° — 80° — 40° = 60° < LB = AB < AC. (T.K. B TpEyroJbHUKE MPO-
THUB MEHBUICH CTOPOHBI JIGKHUT MEHBILIHH yrod).

1. ITo TeopeMe cHHYCOB:

152 +82 172
2. ITo Teopeme KOCHHYCOB: cosa=W =0 = o = arccos 0 = o = 90°.
C-9.
1. ITycTs nONOBHHA MEHBILETO YIJIa paBHA X, Toraa 2x + 2x + 3x + 5x = 360° =

360°
=>X=

=30° = 60°, 60°, 90°, 150° — yrIBI 4eTHIPEXYTOJIbHUKA.

2. IIycTb 1 4MCIO CTOPOH MHOTOYTOJIbHHKA, TOTJa CyMMa BHYTPEHHUX YIJIOB
paBHa 180°n — 360°, a cymmMa BHEIITHUX —
~3-360°

180°n — (180°n — 360°) = 360° = 2 - (180° - n — 360°) = 360° =n 360°

C-10.
1. T.x. paanyc BucaHHOW OKPYHOCTH paBeH 1, TO CTOpOHa paBHa 2 =
= JHMaMeTp ONHCAHHOW OKpY>KHOCTH 1m0 Teopeme Iludaropa paseH

V22422 = 2«/5 CM, CIIEZIOBAaTENbHO, PAANYC PaBEH % 2& = \/5 CM.

2. ITpoBeauTe MpAMyIO 4epe3 LEHTP OKPYKHOCTH, 3aTEM HEPIEHIUKYIIPHYIO K
HEM, 3aTeM COeIMHUTE TOUKHU N1E€PECEUECHHS IPSMBIX C OKPY’KHOCTBIO.

C-11.

1./=2nr=2n-5=10m cm.
2. T k. pamuyc BIHCAaHHON OKPY)KHOCTH IMPOMOPIIMOHANICH CTOPOHE KBajpara,
TO OHH TAKXeE U OTHOCATCA = 3:1.
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C-12.

1. Ilo TeopeMe KOCHHYCOB MEHbLIast JMaroHab paBHa

Va2 +a? —2a% cos120° = ay/3 , Torma no Teopeme Indaropa Gopmas aHaro-

Haib paBHa Va? +3a® =2a.
2.l:l '2TCI”:l-27I'2:TCCM.
4 4

C-13.

1. T.x. MeHbILIas BHICOTA OMUPAETCS HA OOJIBIIYIO CTOPOHY, TO
S 9
§=6-3=18 cMm = gpyras BbIcOTa paBHa 7 = 7 =45 cm.

2. IToctpoiite TpeyronbHUK. M3MepbTe €ro CTOPOHBI U BOCIONL3YHTECH (PopMy-

noui 'epona: S= \/p(p —-a)(p-b)(p—c), rae p — nonynepumerp, a, b u ¢ —

CTOPOHBI TPEYT'OJIbHUKA.

C-14.

B C 1. AF=ED=BF (1 x. LA=/D =45°) =>BC=FE =
=AD—-AF—-ED=
=AD-2BF=70-2-10=50cMm.

ul ul _1 _1 _ 2

A F E D S—E(AD+BC)-BF—E~120~10—6OOCM.

2. IToctpoiite Tpanenuio u ee BbICOTY. M3MepbTe UX U BOCIONIL3YHTECH (opMy-

. 1 .
non S = E(a +b)-h,rne au b— mIMHBI OCHOBAaHUH, @ i — JJTHHA BBICOTHI.

C-15.

1 1
1. T.x. xoaddurnuent nonodus k = 2—?) = 7 TO OCTAJIbHBIC CTOPOHBI PaBHBI §-k=

=8 .-—=4cm; 16~k:16'%:8CMI/I12'k:12~%:6CM,aHJIOH.[aI(LBTO-

N | =

1
POro 4€ThIpeXyrojlbHUKa MEHLIIC IUIOMaAu IEPBOro B k_2 =4 pasa.

2.k:3:i:k2:>S1:SZ~k2:50~2:25~9:225cM2.
2 7S, 4
C-16.
1. T.x. [ =27, ror=_t-1 :>S=nr2zl~3,14:ﬂ:15—7=0,785 oM.
2n 2 4 400 200
2 2
2.8=d -2 Loar a2 L= T _ o3 1)
2 4 4 8 4 8
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C-17.
1. ITycTh cTOpOHBI IPAMOYTONBHUKA PaBHBL 8x U 15x, Torna no reopeme Iuda-
342 1156 4
64+225 289
Hbl 16 oM 1 30 oM = S =16 - 30 =480 cm”.

2 2 2
2. 8=n(r’ = r)=n(dr — =3 =6 = ' == === M= =22 M
I b I

ropa 34> = 64x” + 225x" = x* = = X = 2 => CTOpPOHBI paB-

Bapuanm 2.
C-1.

1. Iocrpotite cepenunnt oTpe3koB A0 u BO. TN TOUKH — HCKOMBIE.

1 1
2. Koadpdunuent nonodus k :’TS => CTOpPOHBI PaBHBI 7 ’TS =2,625 cm;

5 L5 1,875 cmu 4 ~£:1,5 CM.
4 4
C-2.
1.P=3+4+6= 13:>k:i:—58’5 =
P 13

=> CTOpPOHBI PaBHHI 4 58—’5 =18 cm, 3 58—’5 =13,5cmu6 58—’5 =27 cMm

13 13 13
2. T.x. Tyno#i yroxn paseH 180° — 54° — 18° = 108° = oauH U3 yrjoB B OTCe-
YCHHOM TPEYTOJIbHUKE paBeH 54° = TpeyrojlbHUKH MOJOOHBI M0 JBYM YTJIaMm,
T K. €Ille OAUH YroJI — OOLIHHA.

C-3.
1. T.x. ZC=90°,10 CD=vAD-DB =+/36-64 = 48 cm =
= AC =482 +36% =60 cM, a BC=+/482 +542 =80 cm. B
2.Tx.CD*=BD - AD, 10
2 2
BD:—CD = @ -—13 ZIECMD
AD 13) 11-13+41 13

= AB=1 1L+ 12 = 13 cm. [To Teopeme ITudaropa
13 13 D
02 +(11-13+1)2
dC=AJcpr+ap? = |20 HAL13+DT o, c 4

132
= BC=+A4B*-AC?* =5cm.
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C-4.
1. T x. ZABC— BUMCaHHBIH, TO LABC=% (360°—4AOC)=% (360°—84°)=138°.

2.
¢ ZABD = ZACD =40° = £BAD =
=180° —40° — 60° = 80°.

C-5.
1. Pazgenute otpesku A0, BO u CO nononam. 3aTeM 5TH «IOJOBHHKI» OTJIO-
xute oT Touek A, B u C Ha nydyax OA, OB nu OC. KoHIbI TOTy4YUBIINXCS OT-
PE3KOB COCTUHHMTE.
2. Tk. AABC ~ AA,B,Cy, T0 LA = ZA,, nycTh D; — TOYKa nepeceucHus Ouc-
cektpuc TpeyroiabHukoB ABC u A,B,C; co croponamu AC u A;C; — cOOTBeT-
crBenHo. T k. ZB = ZB,, to LABD = ZA,B,D, = AABD ~ AA,B,D, 1o 2-m

BD 4B
yriam = =——=k
BD,  AB
3. Tk AB = Ac = &l u /4 — obmuii, To AABC~AHPQ = PQ=E -BC=6 cMm.
AP AQ 3 5

C-6.
1. T k. 0,3% + 0,4> = 0,5%, T0 110 Teopeme, 0bpaTHOiT K Teopeme ITudaropa, 1ot
TPEYTOJBbHHUK MPSIMOYTOIbHBII.

2. Tlo Teopeme kocuuycos: AC =+ BC? + AB2 —2BC- AB-cos /B =

=052 40,62 —2-0,5-0,6-0s23°28' ~ 0,24 cm.

C-7.
1. Ilo Teopeme cHHYCOB UMeEM:
N
L 10-
CD__ CM__ oy, CDsindD 105 V6
sinZM  sinZD sin ZM V3 3

2
2. Her, T k. TOT/1a YTOJI, JICXKAIIMIA POTUB CTOPOHBI, PaBHOM 9 cM, ele Ooble,
HO CyMMa yTJIOB TpeyrojibHUKa paBHa 180° = nmporusopeuue.

C-8.
AB BC
= =
sinZC sinZA4
BC-sinZC 12-0,7 3-7 21

= =— >1=smC=#0,7.
AB 8 210 20

1. ITo Teopeme cunycoB =

= sin/4 =
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2. TTo Teopeme KocuHycoB RQ = \/PQ2 +PR%2-2PQ-PR-cos /P =

=452 47,32 =2.45.7,3-cos(42°16') ~39,9 cm.

C-9.
1. CyMMa yIJIoB BBIYKJIOTO MATUYTONBHUKA paBHa (5 — 2) - 180° = 540°, mycTb
ero yriel paBHbl X, 3x, 5x, 7x u 1lx, Ttorma x + 3x + 5x + 7x + 11x = 540°;
27x = 540°; x = 20°, cnenoBareiabHO, UCKOMBIE YIIIBI paBHBI 20°, 3 - 20° = 60°,
5-20°=100°,7-20°=140°u 11 - 20° =220°.
2. CyMMa yTJIOB BBIITyKJIOTO #-yroiibHUKa paBHa 180°(n — 2), cymma BHEITHUX
yrnoB paBHa 180° - n — 180°(n — 2) = 360°, ciegoBaTesbHO,

180° - (n —2) =360°; 180° - n=720°; _ 720 =4
T 180°
C-10.
1. T k. mo Teopeme CHUHYCOB R =.L , Tne a — cropoHa, a 60° — yron
2sin 60°

NG

MPaBHJIBHOTO TPEYTONbHUKA, a = 2RsSin60° =2 - 6 7 = 6\/5 CM = IIIOIAJAb

2
TpeyroipHUKa S = aT 3, anepumerp P =3a.

N
2.8 243 f [6«/_ 3 en

r

== :
~a
4

2. IToctpoiite neHTpanbHbIA yroi B 60°, 3aTeM OTJIO0XKUTE OT HETO PaBHbIN eMy.
[ToBTOpHTE 3Ty Omepanuio emie 3 pa3a. B Toukax mepeceyeHus: CTOPOH YTJIOB C
OKPYXHOCTbIO IIPOBEAUTE KacaTeIbHBIE.

C-11.
1. Tlo Teopeme Iludaropa rumorenysa pasHa +v3°+42 =5cM, IOCKOJIBKY

LIEHTP OKPY>KHOCTH, OIIMCAHHOM OKOJIO MPSAMOYTOJbHOIO TPEYTOJIbHUKA, JTEHKHUT

5
Ha CCpCAMHE T'MIIOTCHY3bl, HAXOAUM R 2522,5 CM, CJI€OO0BATCIILHO, JJIMHA

OKpyXHOCTH [ =21R =21 - 2,5 = 51 cM.
2. T x. CTOpOHBI 2-TO TPEYroJbHUKA B 2 pa3a MEHbIIEe CTOPOH 1-ro, TO paguyc
OKPY>KHOCTH, BIIICAHHOM BO 2-if TPEYTOIBHUK, B 2 pa3a MEHBIIE.

C-12.

1. Kaxxzaplii U3 yriioB paBUIbHOTO BOCBMUYTOJIbHUKA PABEH:

W:BSO'
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ﬁ}_

Io Teopeme kocuuycos: AC” =2b*(1 — cos135°) = 2b° (1 +T

T x. LZABC = ZBCD :w =135°, 10 LBCA :@: 22,5° =

= LACD = 135° —22,5°=112,5° = mo TeopemMe KOCHHYCOB
AD =1JAC? +CD? —24C-CD-cos112,5° =

—\/sz(l+g]+b2 —2b24J2 442 -cos112,5° =
=bJ3+ﬁ—2-\/2+ﬁ-;:b 1++/2 .

2+\/5

1 15
2. — - 2mr=3=r=— M.
5 2n
C-13.
1. B mapannenorpamme Ha OOJIBIIYIO CTOPOHY MaJacT MEHbIIAs BHICOTA, 3HA-
2
YHUT, TUIOIIAAh Mapaienorpamma S =2 - 5 = 10 cm”, ciegoBarenbHO, HCKOMAast

S
CTOpOHa paBHa —— = 4 CM.

s

2. HeoO0X0auMO M3MEpUTH CTOPOHBI TPEYTOJBHUKA, BEIYUCIUTE €r0 MOJTyIepH-

METp U BOCIHOJIB30BaThcs popmyiioit ['epona: S = \/ p(p—a)p-b)(p—c), e

a, b, 1 ¢ — CTOPOHBI TPEYTONBHUKA, p — MOIYHEPUMETD.
C-14.

2

1. BreicoTta Tpaneuuun paBHa 40 - sin45° :40-7 = 20\5 CM = ee IUIOMIA]b

paBHa %(24 +60)-2072 = 84042 ov.

2. ITocTpouTh CepelUHHBINA NMEPHEHUKYISIp K JII0OOMY U3 OCHOBaHMU Tpare-
I[1, U3MEPUTDH BBICOTY Tpameuu (0Tpe30K CepeInHHOTO MepHeHINKyIsIpa, 3a-
KIIFOUEHHOTO MEX/y OCHOBAHUSIMHU), U3MEPUTh OCHOBAHUs Tpaleluu; BbIYMC-

JIUTH TUIOHans 1mo ¢gopmyne S :%(a+b)~h , Tne a u b — ocHoBauwus, h —
BBICOTA.
C-15.

1. BeluncnuTe mI0Maab YeTHIPEXyrojbHUKA 110 TeopeMe I'epoHa:

\/(p —-a)(p-b)(p—c)p—d), a3sarem ymHOXUTH ee Ha 1000, rue p — moiy-
TepumMeTp, a, b, ¢ 1 d — CTOPOHBI YETHIPEXYTOJIbHHKA.
8
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2.P=11+3+6+7=27cm. = %=k=%=8 => CTOPOHBI BTOPOIO Ye-
1
ThIpexyroibHuka: 11 - 8§ =88 cm; 3 8 =24 cm; 6 - 8 =48 cm; 7 - 8 = 56 cwm,
ILIOMA b BTOPOTO YeTHIPEXYTOIBHIKA GOJIBIIE MIIOMIAM MEPBOTro B k- = 8 = 64
pasza.
C-16.
1. Tlnomass kBagpata S = a’, IJie @ — CTOPOHA KBAJPATA, IUIOMIA/b BIHCAHHO-
) (azJ S 1 4
TO B HETO Kpyra S, =" =T > 3HAYHUT, — = = —.
I

5 (af ol
) 4

o3 o 23]

C-17.
1. ITycts DH1AB u CK1A4B. T k. DC||AB, o DH= CK =

2.8 =

= S(4BD) = S(CAB) =%DH -AB, T X. AB — ux o0lI1iee OCHOBaHUE.

2. [lyctb @ — cTOpOHA KBajpata => 10 TeopeMe IIndaropa quameTp xpyra pa-

2
BEH a+/2 , Torma R=L:>7rR2=a2+4563 K=L12+4562az= 912 =
V2 2 -2
2
= Sepyra = Z O 156 eni,
2 n—-2
Bapuanm 3.

C-1.
1. Haxonum cepemunbl otpeskoB CO u OD, myctb 310 OyayT Touku A u B —
COOTBETCTBEHHO, TENEPh UIIEM cepeaAnHbl 0Tpe3koB A0 u OB, mycTth 3T0 OynyT
ToukH P 1 K — COOTBETCTBEHHO; IIPH JTaHHOW ToMOTeTHH Touka C mepeiieT B
TouKy P, a Touka D nepeizier B Touky K.

3,5
2. Koaddumuent nompodus k :? , 3HAYHT, HCKOMBIC CTOPOHBI PaBHBI 3,5 CM,

4-k=4-£=lCMH3-k=3'£=ZCM
6 3 6 4
C-2.

1. ITycTh CTOPOHBI TPEYTOJIbHUKA PaBHBI 5X, 6x U 8x, TOrJa CTOPOHBI TOJOOHO-
ro — Skx, 6kx u 8kx = 8kx — Skx = 3kx = 15 = kx = 5 = UCKOMBIC CTOPOHBI
paBHbBI Skx=5-5=25¢cM,6kx=6-5=30cMm, 8kx=8-5=40cm.

2. IlycTs MeHBIINN yTOM paBeH X, Toraa x + 3x + 6x = 180° = x = 18° = yram
TpeyronbHUKa paBHbl 18°, 3x =3 - 18° =54°u 6x = 6 - 18° = 108°. Jlanee cMm.
Bap. 2. C-2.2.
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C-3.

1. BricoTa gaHHOTO TpeyrojibHUKa (OMyLIEHHAast Ha THIIOTEHY3Y) paBHa (110 Teo-

peme ITudaropa) 10?2 —8% =6 1M, MycTh NMPOEKLHs HEM3BECTHOTO KaTeTa X,

Torma 6> =8 - X, x= % =4.5 nM; TumoTeHy3a pasHa 8 + 4,5 = 12,5 am, mmo teo-

peme TTuaropa HemssecTHBIN KaTeT paBeH /12,52 =102 = 7,5 mm.

2
2. [TycTh mpoeknust Apyroro KaTeTa paBHa X, TOT/Ia (7ﬁj =13—x =

1202 17 64 4 64
X = —+—— = — IIM, 3Ha4uT, runoteny3a 13— +— =17 1M, o teope-
172 225 17 17 17

2 2
Me Iudaropa oauH M3 KaTETOB paBeH \/[7%j +(l3%) =15nm, a ocrag-

mmiics kateT paBen v172 —152 =8 am.

C-4.
1. U3 Toro, uro LABC — Bnucanusid, a ZAOC — UEHTpaNbHBIA U OHU OIH-

paroTcsl Ha OAHY H Ty>XKe XOpay, ciaenyet, 9yto LABC :% ZLAOC=146°:2 = 73°.

2. Z/BCD = ZACD + ZADB = 70° + 50° = 120° (kak yrJibl, ONHpArOIUecs Ha

OJIHYy XOpAy), cnenoBatenbHo, £BAD =180°— ZBCD = 180° — 120° = 60°.
C-5.

1. ITycte Touku M', C' u K" — cepenunst otpe3koB MO, CO u KO, cooTBetct-

BEHHO, TOTAa pu AaHHOM romorernu AMKC nepeiiner B AMK'C'.

2.
B N3 Toro, uro AABC~AA'B'C', cnenyer, duTO
1
—AC
LBAD = sBAD w A2 _2 4 AB
AD 1 e A'B'
2
4 D c cienoBatenbHo, AABD~AA'B'D' o nBymM CTOpOHaM U
B’ BD AB
YIiy, 3Ha4YHT, =——=k
B'D'"  AB
A D, CI

10
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3. 4
ITycts cTopoHa KBajpara paBHA @. TOTIA U3 MOJXOOHS Tpe-
yronbHUkoB FAD u CAB cnepyer, 4ro 6 = 3 3 WA
a —a
— Fhb D

4_374 6 da=3a=6=a=2om
6 3

cH = B

C-6.

1. Tlo TeopemMe KOCHHYCOB COSOL = 7A8 o128 3 <0, rmEe oI, 1ie
' P Y 278 12 yror

KAl IPOTHUB CTOPOHBI B 12 CM, 3HAUUT, TaHHBIN TPEYTOJILHUK TYHOYTOJIbHBIHA.

2. Tlo Teopeme kocuuycon AB =y AC2 + BC2 —24C-BC -cos £C =

=152 4102 -2-15-10-cos123°17' ~ 22 cm.

C-7.
1
KD _ PD PD-sin/P ¢ p
1. ITo Teopeme CHHYCOB — =— = KD:.si — 2 26 em.
sin/P  sinZK sinZK V3

2
2. He MoxerT, Tak Kak B NPSIMOYTOJIBHOM TPEYTONbHHUKE THIOTEHYy3a OOJbIe
KaXJI0T0 U3 KaTeToB, a 6 cM < 8 cM.

C-8.

BC AC
1. He wmoxer, Tak kak Torma Obl TIO TEOpeMe CHHYCOB —— = — ;

sin4 sinB
4 11
0,4 sinB

= sinB = 1,1 > 1, a cunyc mo6oro yria He 0OJbIle eMHUIIBL.

2. ITo Teopeme kocuHycoB KE = \/MK2 +ME? - 2MK - ME -cos /M =

= /5,62 +4,22-2.56-4,2-cos(67°13) ~ 5,55 cm.

C-9.
1. CymMMa yTIIOB BBITYKIIOTO IMIECTHYTOJBHHUKA paBHa 720°, MyCTh YTIIBI PaBHBI
2x, 4x, 4x, 6x, 8x u 12x, Torna 2x + 4x + 4x + 6x + 8x + 12x = 720°, 36x = 720°,
x = 20°, 3HaYUT, UCKOMBIE YTJIBI paBHBI 2x = 2 - 20° = 40°, 4x =4 20° = 80°,
4x =80°,6x=6-20°=120° 8x=8-20°=160° 12 - x =12 - 20° = 240°.
2. CymMmMa BHYTPEHHHUX YTJIOB BBITYKJIOTO n-yroibHUKa paBHa 180°n — 360°,
cyMMa BHEIIHHMX yrjoB paBHa 180°n — 180°(n — 2) = 360°, cnenoBarenbHO,

180°n —360° =360° + 180° = n = ?00 =5

o

11
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C-10.

1. Ilycte @ — ctopoHa 6-yrompHuka = rtg30° :% =

3
= 2g30°=2-1,5 -%:\5 —R=a=+3.

2. IpoBenuTe AMaMeTp OKPYKHOCTH, 3aTeM HEpICHANKYISIPHBIA eMy, 3aTeM I0-
BEPHHUTE dTH JUaMeTPhI Ha 45° U COeTMHNTE TOUKHU TMIEPECEUCHUS C OKPY>KHOCTBIO.
C-11.

1. TTo Teopeme ITudaropa guamerp oKpyKHocTH OyzeT paBeH V52 +122 =13cm.

JlnnHa MCKOMOW OKpY>KHOCTH paBHa 21r = d = 137 cm, rae d — nuaMeTp Ok-
PYKHOCTH.

2. OKpYXHOCTb, ONHCAHHAs OKOJIO TPEYTOJbHUKA, BEPIIMHAMH KOTOPOTO SIB-
JISTFOTCS. CEPEIMHBI CTOPOH JIaHHOTO PABHOCTOPOHHETO TPEYTOJIbHUKA, SIBIISCTCS
BIIMCAHHOW B JAaHHBIM PaBHOCTOPOHHHWH TPEYTONBHHK. Pammyc OKpyKHOCTH,

o a
OIMMCaHHOU OKOJIO PaBHOCTOPOHHCTO TPEYIroJIbHHKA, PaBCH R:f , @ paanuyc

o a
BIIMCAHHOU OKPYXHOCTH r=—=, I’I€ a — CTOPOHA TPCYIrOJIbHHWKA, 3HAYUT,

23

a
5: ﬁ =2:1
7 a

23
c-12.

1. Paccmotpum BocbMuyronbHuk ABCDMNKP co cTOpoHOH b, Tak e Kak U B

B2, C-12 1o Teopeme kocunycos AC? = sz[l +g} Tpeyronsauk KAC sB-

JISIeTCsI IPSIMOYTONIBHBIM, TaK KaK OH BIIMCAH B OKPYXHOCTb, OIIUCAHHYIO OKOJIO
JTAHHOTO BOCBMUYTOIBHUKA, a cTopoHa CK SBISIeTCS THAMETPOM 3TOI OKpyXkK-
HocTU. AC = AK, T.k. AKPA = ACBA 1o nepsomy npusHaky (KP = P4 =AB =

=BC=b, ZKPA = ZABC = 135°). Tlo teopeme ITudaropa CK =+ AK? + AC? =

4b2[1 +£J Zb1 1+% ,a CK ¥ eCTh HCKOMasl IMaroHab.
) 72

= > =
2. nr:4-360 = r=—— 1IMm.
250° 251
C-13.
I.S:a'h3h2§=2—64:4CM. 2. cm. Bap. 1.
a

12



http://alexbooks.ucoz.com

C-14.
1.
Paccmotpum tpaneunto ABCD u Boicoty BH,
nycTb AB =20 cm,
BC=12cmu AD = 30 cMm, Torma
/ZABH= Z/ABC - ZHBC = ul
= 150° — 90° = 60°, w3 TPAMOYTOIHLHOTO H D

AABH naxomgum BH = AB - cosZ4ABH =20 % =10 cm. Urak,
1 1
:EBH~ (4D + BC) =7 10 - (30 + 12) = 210 cm’.
2. Cm. B2, C-14.2.

C-15.

1. BerauciuTh miommap 4eThpexyroibHuKa o ¢popmyiie ['epoHa:

\/(p —a)(p—-b)(p—c)p—d), asarem ymHOXUTH ee Ha 5000, rue p — moiy-

MIEPUMETP YETBIPEXYTOJIBHUKA, d, b, ¢ U d — CTOPOHBI YETHIPEXYTONbHHKA.

2. Ilyctb k03 dureHT nmonodus paBeH k, torna 2k + 5k =28, 7k = 28, k= 4;
CTOPOHBI BTOPOT'O YETHIPEXYTOJIbHUKA paBHbI 2k=2-4 =8 cM, 3k =3 - 4 =12 cm,
4k=4-4=16cm, Sk=5 -4 =20 cMm, a IO BTOPOTO YETHIPEXYTOJIbHUKA
0O0JIbIIIE TUIOIIAAN TIEPBOTO YETHIPEXYTOJIbHUKA B K=4-4=16 pas.

C-16.

1. HycTI) CTOpOHA KBaJpara a, Torjaa AWaroHajlb KBaJpaTa, KOTOpas SABJISCTCS

a2

JTMaMETPOM OIIMCAHHOW OKPYXHOCTH, paBHA a2 , a paauyc paBeH R = -

2 2
wa S a 2
Inomaps KBagpaTa S=a’, a IIOMaab Kpyra S1=71'R2=7 ,TOrfd — =——>=—
1 Y
2

1 (a) na?
2.8=2a-a-2-—7 —| =242 ——.
212 4

C-17.

1. [Tycte BH — BEICOTa, OIyIIeHHAas U3 TOYKH B Ha npsmyto AC, nuaroHamu
napajulesiorpaMMa TOYKOM HepeceueHus JensaTes nomnoiuam, 3Hauut, 40 = OC.

[Inomanu tpeyromsankoB ABO u CBO cOOTBETCTBEHHO PaBHHI ) :% BH - A0
us, =% BH - OC, nonyuum S = S, Tak kak A0 = OC.

13
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a
2. Ilyctb cTopoHa KBajapara a, TOLJa paguyc Kpyra r =5 wiomagb Kpyra

2 2
S, =mr? = %, momanh KBagpara S, = a’, CIeI0BATEIBHO, %+86 =a?,
oTkyja a’ = 344 , Temepp S| = o344 = 8om. ~3l4cm’.
4-n 44-n) 4-m
Bapuanm 4.
C-1.

1. [Tycte Toukm E, G u K — cepenunsl otpe3koB AB, AC n AD, coOoTBeTCTBEH-
HO, Touku F, N u M — cepenunbl otpe3koB AE, AG u AK, atouku X, Yu Z —
cepenuusl oTpe3koB FE, NG u MK, coorBercTBeHHO. UeThipexyronsHuk AXYZ
— HCKOMBIH.

2. OTHOWIEHUE IPYTON CTOPOHBI K IWArOHAIA — 3TO CHHYC yTIia MEXAY APY-
roil CTOpoHOH W JuaroHanblo. C MOMOIIBI0 TPUTOHOMETPUYECKOro KpyTra I10-
CTPOHTE ATOT YTOJd U OTIOXKHUTE OT JaHHOW CTOPOHEL. B napyrom koHIe maHHON
CTOPOHBI IPOBEUTE NEPIEHIUKYJIAP. Uepes TOuKy UX IepecedeHus IpoBeaUTe
pAMYI0, MapajeabHyl0 AaHHOW CTOpOHE. 3aTeM elle OJUH MEePHCHIUKYJIP
4yepes IPyroi KoHell JaHHON CTOPOHBI.

B C-2.

1. AABC ~ ANBP 1no aym yriam (£LABC — oO6ummnii,
ZBPN = ZBCA, Kak COOTBETCTBEHHbIE IIPU [IEPECEUECHUU
NE P napajiensHeix npsaMeix AC u NP cekymei BC ) =

AC BH ~ BH  BH N

NP BF BH-FH BH-NP

-
AMH Q C
AC-BH 15 7

= AC-BH-AC-NP=BH-NP=>NP=—""—=—=1—c¢cM.
BH+A4C 8 8
B 2. AAKC n ABHC — npssMOyToJIbHbIE => OHHU TOAOOHBI,
T.K. UIMEIOT 00umii yromn C.
K
A H C

C-3.

1. Tlo Teopeme Tlugaropa runorenysa pasHa 92 +40% =41am. Thiomans
IPSIMOYTOJIBHOTO TPEYTONbHUKA C OJHOH CTOPOHBI PaBHA MOJOBUHE IPOU3BE-

14
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1 2 .
JIeHHs KaTeToB, T.€. 7 9 -40 =180 nm", a ¢ Apyroi CTOPOHBI IOJOBUHE IPO-

180 32
—— M.

H3BCICHHNS BBICOTHI HA T'MIIOTCHY3Y, OTKYyla BBICOTA paBHa = 8

2. IoBTOpsist paccykaeHus, IPOBEJCHHbIE B NMpebIayIei 3a1a-

qe, nonyqaeM
cp=25__a FMSZ-M(LM Ja2+b? .
4B g + b2

CH4.
1. ZAOC =360° -2 - LZABC =360° -2 - 99° =162°.
2. Tx. BO = OD = OP, to LOBA = ZOAB =

ZOAD = Z0DA = B, T.x. ZA =90° 10 o + B =90°. 4 B
Txk. LOBD + ZA + Z0DA = 180°, to Touku B, O u D @)

JIeXat Ha OJHOU mpsiMoit = BD — nuameTp.

T k. ZC = 90° u onupaercsa Ha nuamerp, To Touka C ne- D C

JKHUT Ha OKPY’KHOCTH.

C-5.
1. ITycTth TOYKH A ¥ B 1pu TUIOTETUH ¢ HEHTPOM Toukr O 1 K03()PUIIHESHTOM,
paBHBIM k, iepexoaT B Touku C u D, cooTBeTcTBEHHO, Torna AAOB ~ ACOD ¢
K03 GULHEHTOM 000U, PaBHBIM &, 10 2-My npu3Haky = CD||AB.
2. Ilyctb h, — BbICOTa, IPOBENICHHASI K CTOPOHE d, /1;, — BBICOTA, NIPOBEICHHAS
K CTOpOHE b, TOT/1a IJIOIIAlb TPEYTOJIbHUKA paBHA

1 1 h b
S=—h,-a=—h,-b,otkyna -+ =—.
e T e T d
3.T.K.£=£ 2=£I/IZA—06LL[I/H/I 10 AABC ~ AAED =
AE 6 8 4D
BC 20 _5

2
:>ED=—BC =—-30=12mMm.
ED 8 2 5 5
C-6.
1. TIpotuB OombIneii CTOPOHBI B TPEYTOJIBHUKE JIC)KUT OOJBIINN YO, U3 TEO-
PEMBI KOCHHYCOB, KOCHHYC HauOOJbLIEro yria OyaeT paBeH
82 +102-122 1 y
————— =—> 0, cenoBaTenbHO, TPEYrOJIILHUK OCTPOYTONBHBIH.
2-8-10 8
2. ITycTb KOHel BeKTOpa CUiIbl P, MpUIoKeHHOH’ K Touke O, ecTh TouKa B, mpu-
noxuM cuiry O K Touke B, MycTh KOHEIl BEKTOpa 3ToH cuiibl Oy et Touka C, To-

15
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rna ZOBC = 180° — 50° = 130°. [1o TeopeMe KOCHHYCOB paBHOIEHCTBYIOIIAS
OC =y OB + BC? —2-0B - BC-cos ZOBC =

=x/1002 +2002 -20-100-200-cos130° = 275,16 H .
U3 tpeyronsauka OBC 1o TeopeMe CHHYCOB
BC ocC

sin ZBOC _ sin ZOBC

= sinZBOC =£- sinZOBC =
ocC

5

= ZBOC = arcsin| 200 -sin130° | ~ 35°50' .
275,16
C-7.
1. Cymma yrioB tpeyronsHuka pasHa 180°, mycts LK = 4x, LL =2x, LM = 3x,
toraa 4x+2x+3x=180°, 9x = 180°, x = 20°, cnmegoBaTenbHO, LK =4 - 20° = 80°,
ZL=2-20°=40° LM =3 -20°=60°.

KL LM KM
sinZM  sinZK  sinZL’
KI— LM:smAM _ 8~.sm60 ~Tem a KM = LM~s1n4L _ 8~§1n40 ~520m.

sinZK sin80° sinZK sin80°
2. B tpeyronbHuKe IpoTUB OONBIIEH CTOPOHBI JIEKHUT OOJIBIINHA YToJI, Clle10Ba-
TEJNBHO, €CJIM YTOJI, MMPOTHBOJICKAIIMNA cTopoHe 4 cM, Gombiie 60°, To cymma
YIJI0B TpeyroiabHuka Oonbmie 180°, mpoTuBOpeuMe, Belb CyMMa YIJIOB Tpe-
yrojipHHKa paBHa 180°, ciieoBaTeabHO, YTodl, MPOTUBOJIEKAIINH CTOPOHE 4 CM,
He MOXXeT ObITh Oombie 60°.

ITo TCOpEMEC CHHYCOB CJICI0BATCIIBHO,

C-8.

1. ITycTh CTOpOHBI HapajIeorpaMMa paBHBL @ U b, a OCTPBIHA yroia paBeH o, TO-

Ila MO TeopeMe KOCHHYCOB AMArOHATH pasHbl a2 +b—2abcosa

\/a2 +b2 —2abcos(n—a) =va? + b2 +2abcosa , T.K. AMATOHATH MPOTHB Ty-
1Ooro yria OosbLie.

PO AP AQ
sind sinQ sinP

2. Ilo TeopeMe CHHYCOB = /0= arcsin[ﬁ—gsin Aj , TO-

PQ-sinP _
sin 4

rma LP=180°—- L4 - ZQ = 62°6', a cropoHa AQ = 8 cm.

C-9.
1. ITycTb y BBIIYKIIOTO MATHYTONBEHUKA YETHIpE MPSIMBIX yIiia, CyMMa BCEX YT-
JIOB BBIMYKJIOTO matuyroibHuka 180°(5 — 2) = 5400°, cymma 4eThIpex HpsSMBIX
yrioB 4 - 90° = 360°, cnemoBarenbHO, TATHIN yroi paBeH 540° — 360° = 180°,
YTO MPOTHBOPEUUT TOMY, YTO MSATUYTOJIBHUK BBITYKIIBIH.
2. Cymma yTiioB BEIYKIIOTO n-yronbHHKa paBHa 180°7 — 360°, cymma ero
BHemHux yrios 180°n — (180°z — 360°) = 360°, cnenoBarenbHoO,
180°n — 360° = 360° + 720°; 180°n = 1440°; n = 8.
16



http://alexbooks.ucoz.com

C-10.
1. Pamuyc BOrcaHHOH OKPYKHOCTH SIBJISIETCSI BBICOTOM TpEYroJIbHHUKa, COCTaB-
JICHHOTO W3 CTOPOHBI BOCBMHUYTOJIbHUKA M JIByX PaJHyCOB OIUCAHHOW OKpYXK-
HOCTH, TIPOBEJICHHBIM K KOHIIAM 3TOW CTOPOHBI, YTOJI NIPH BEPUIMHE 3TOTO PaB-

00
HOOEIPEHHOTO TPEYTONbHUKA PaBEeH n =45°,
h=r= R-cos(4§ j: 2-¢0s22°30" = \/2+\5 CM.
2. N
APBQ ~ AABC no 2-my npusnaky = MN||AC B g c
u BF=FO :E = F O
2 agl:
= MN=2FN=
2 A D
=2 R2_R_ :2.£R :\/§R=3\/§ CM.
\ 4 2
C-11.
.R=—21 4 4\/5 o r= 42 CM, TOTJa JIJIMHA OIHCaH-
) 2sin60° 5 3 3 W3 B

2

HOH OKpyxHOCTU L =2nR =2m-

CM, a IJInHa BIIMCAHHOM OKpYyX-

ENER ]
3 3

2 4m3

HOCTH [ =27r =270 —= =

B33
2. AMBN = ANCP = APDQ = AQAM 1o 2-m kareram =
= MN = NP = PQ = OM => MNPQ — pomb
ZBNM=/CNP = 45° = /MNP = 90° = MNPQ — xsanpar. M P

«/Ea a x/Ea
2

:>l”1:— ar,=
2’ 4

:izﬁ,aRlzﬁaH&:\Eﬁa:a :ﬁ=x5.

5] 2 R2

CM.

Iycts BC = a, Torma MN = = 4 QO D

C-12.
1.
180°(5-2) _ 180°-3
=
= LOAE = ZOEA = 180° — 108° = 72° =
= Z0=180°-2-72°=36°.

ZA =108°=4D =

17
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Io Teopeme kocuuycoB n3 ABOD momydaem, uto d* = 2a” (1 — cos36°), rie
d2
2 =

LD = OB = OD = a, caegoBareipHo, a4~ = ———
2(1—-co0s36°)

, Tenepb w3 AOLD 1o

TCOPEME KOCHHYCOB IT0JIy4aeM, 4TO

OL=\/0D2+LD2—20D-LD-Cos4D= 2a2(1—cos 108 ) = d fl—coleS )
1—cos 36
240° 3

2. [lycTb r — paanyc OKpy>KHOCTH, Toraa 2mr - 3

=4 =>r=—mMm.
T

ITo TeopeMe KOCHHYCOB U3 TPEyroJibHHKa, 00pa30BaHHOTO XOPJOH M paauyca-
MU, HpOBeﬂCHHbIMI/I K €¢ KOHLlaM, HaxXoaum ZlJ'Il/IHy XOp[[])I
343
T

00

I=Jr? 472 =2r-r-cos(360°-240°) = r 2(1+—J:rﬁ: M.

1

2
C-13.

1. ITycTts BeICOTa paBHa X, TOT/Ia CTOPOHA paBHA 3x = S = 3 =

:x—\/g = J? =4 = BpIcoTa paBHa 4 cM, a cTopoHa 3x =3 - 4 =12 cMm.

2. I cnocob: cMm. Bap. 2. 2 cnoco6: mocTpoiTe OAHY U3 BBICOT, U3MEPLTE €€ U
. . 1
BOCTIONB3yHTECh hopmyroit S :E a - h, rie a — cTopoHa, Ha KOTOPYIO OITyIIe-
Ha BBICOTA, a 1 — BBICOTA.
C-14.

B C 2 S oo

1. AB = BD = AD - cos45° =10-7: 5

A4 H D BH=BD~COS450=5\/E-%=SCMD

1 1
= S=§BH(AD +BC) =7 5(10 +20) =75 e’
2. 1 cnoco6: cMm. Bap. 2.
2 cnocob: nocTpoiite cepearHbl OOKOBBIX CTOPOH, IPOBEAUTE CPEAHIO JIMHUIO

Tpamneuy U BBICOTY K OJHOMY M3 OCHOBaHHi, U3MEPbTE UX U BOCIOIb3yHTECH

1
dopmynoit S ZE s+ h, rne s — cpeaHsis IMHUS, a i — BBICOTA.

Q C-15.
1. T x. S(BOC) = S(ABCD), To S(A0OD) = 25(BOC),
TK. ABOC ~ AAOD mno asym yrnam (£LAOD — oOmuii,

B,
ZOCB = ZODA xax cOOTBETCTBEHHBIE IIPU NTEPECEUCHHUH Ta-
4 D pajutenbHbIx  npsMelx  BC u AD  cexymeir  OD),
p_SMBOC) 1., 1 BC

) o k=—— ==, tae k— ko3 durpent nomgoodus.
S(40D) 2 J2 4D

18
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2. AABC ~ AMBN (cM. IpesIayLylo 3agady), a k =% =
25

= S(A4ABC) = ry S(AMBN).

S(AMNC) = S(ABC) — S(MBN) :%S(MBN) =

= S(AMNC) — S(MBN) = % S(MBN) — S(MBN) =% S(MBN) = 69 =

2S(MBN)=69'9CMZ:S(ABQ=§-$z246,4 oM’
C-16.
a a 6. 2£ 6342
Lo 2 _ 2 _B3a_aB3 S "4 T4 243
tg30° 3 2.3 2 S, 2 3na> T
3 4

C-17.
1. S(A0D) = S(ADB) — S(A0B) = S(ACB) — S'(AOB) = S(COB), nanHoe paBeH-
CTBO BBINIONHsIETCH, T K. S(ADB) = S(ACB).

B 3apmade ncronp3oBaics pe3ynbTart, moxy4eHHsni B Bap. 2. C-17.1.
2.Ilycts BP=BQ=CQ=CR=x,

Torga PA=AS=SD=DR=3—x = CB=2x, B_Q ¢
AD=6—2x:>S=(2x+6—2x)-%h=6:> P R
:>h:20MZ>V:£:1CM:>S0:TE7’2:TECM2.

2 A S D

19
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JAu¢ppepeHurpoBaHHbIe 3aJaHUA

A-1.
1. T.x. npu nogoOUu paBHBIE OTPE3KH MEPEXOIAT B PaBHBIC, a YIJIbI COXPaHs-
FOTCSI, TO POMO TIEPEXOIUT B pOMO.
2. 'omorerus sBisieTcs peodpazoBaHueM nogo0us = cM. 1. 1.
3. TIpoBeauTe OUCCEKTPHCY OJHOTO M3 YIJIOB, 3aT€M K HEH CepelMHHBIN mep-
NeHUKysap. Touka ero mepeceueHust co CTOPOHAMH TPEYTOJIbHUKA, a TaKkKe
KOHIIBI OMCCEKTPUCHI — BEPIIUHBI KCKOMOT'O poMOa.
4. Ilyctb nan AABC. V3 BepiuHbl B IpOBEJUTE JIyd, COCTABIIAIOIIUI CO CTOPO-
Ho#t BC yromn, menpmuit 60°. Ilycts 3TOT My mepecekaet ctopony AC B Touke
D. Ha otpe3ke BD noctpoiite paBHOCTOPOHHUI TpeyronbHuk BDF'. IIposenure
cepenuuHbId nepreHauKysip FH. Ilycte on mepecekaetr cropony BC u Todke
M. Yepes Touky M npoBeaute npsiMble, napamiensubie FB u FD. Touku ux ne-
pecedeHus co CTopoHaMu Tpeyronbanka ABC coequHATE.

A-2.
1. 1) T x. AB|INP, to £4 = ZNPC, 1 k. AC||MN, To ZNPC = ZMNP =
= LA = ZMNP. Ananoruuno, £C = ZNMP = AABC ~ ANPM 1o 1-my npu-
3HAaKy.

2)Momn. 1. ZA=ZMNP un Aj_jc\‘] = % = % = AABC~ANPM 10 2-My IpU3HaKY.

MN _NP_MP_1

3) = = =—= AABC ~ ANPM 1o 3-My IIpHU3HaKY.
AC AB BC 2
B 2. Tlycte cropona pomba paBHa x. T k. NP||AB, To
ZA = ZNPC = A4BC ~ APNC 1o 1-My npusHaky =
M NP NC X a-x
= — =— = —= =
N AB  BC c a
y 7 c = @r=ca-ox=>x= P AHANOrMYHO MOXXHO HO-

bc ab
JIYyYUTh X = 5 U Xx= 7 (ecni o1HA U3 BEpIUIMH poMOa COBIA/IAET C apy-

+c a—+
TOi CTOPOHOW TPEYTONBHUKA).
B JlonoaHUTENBHBIN BOIIPOC:

yepe3 TOUKy A mpoBeneM npsmyw AP tak, utoOsl AP = AB;
nyctb AP mepecekaer Ouccexktpucy BN B Touke P, Toraa
ZANP = /BNC xax Beptukanbuble, ZABP = /BPA = ZPBC,

A N C 1nockonbky APAB — paBHOOenpeHHBIN, a BP — Ouccekrpuca
yrna ABC, cnenoBarensHo, AANP~ACNB no 1-my npusHaky, u
AN AP AB
P AC  BC BC’
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a-3.
1. ITo Teopeme IIndaropa AB =x/AC2 +BC? =x/62+82 =10cMm.
. B
CD= BC-C4 =48 cm.
2 BC?
2. T.x. BC :BD'BA,TOBD:H:6,4 ™M = F
E D
= DE= BD-DC = 6448 _ 6,4-0,6=3,84 cm.
BC 8 C y
2 2
3.T.x. BD*=BE - BC, TOBE:%=£= 0,8-64=
S EF= BE-ED _ 0,8-6,4-0,6-6,4 =3,072 cMm.
BD 6,4
2 2
app=8<___ 4  cp-__®
BA a2 1p? Va2 +p?
3 2 2 4 3
— ED= 2ab2 _ 2ab2 :>BE:BD _ 2a - 2a _
(a=+b%)a (a”+b") BC (a*+b)a (a”+b*)
BE-ED & -a*bNa®+b*>  aPbVa? +b?
aFEF= = = =
BD (@ +b2)? - a? (a® +b?)?
R ab(a® +b*)? — a%b?(a® + b?)? _
(a? +b2)>
_ ab(a® +b%) - ap? B a’ a? _ a* -
(a® +b%)? a>+b2 N a? +b? (a? +b2)\/(a2 +b?)
40,2 L p2y_ 4 22
— FD=BD-pF=—&*b)-a _ a’b .
@ +02Wa2 162 (@ +b2Wa? + b2
-4.

1. Tx. LB=4Dwu £LBAC> ZDAC, 10 £LDCA> ZBCA.

2. AD n BC mepecekatorcs, T.K. IPU YKa3aHHBIX YCIOBUAX JTyd AD mepecekaer
BC, a nyu CB nepecekaet AD.

3.1lo n. 2. KM u LN nepecekarorcss = K u M nexar 1o pazHsle CTOPOHBI 0T LN.
4. O603HauMM Kak B HpeAbIIyILIeH 3a/1ade, T K. BOUcaHHble yriasl K u M omnu-
paroTcst Ha AyTW, CyMMa TPayCHBIX Mep KOTOPBIX paBHa 27, TO CyMMa CaMHX
YIJI0B paBHa 7. AHAJIOTUYHO U st yIiIoB L u N.

A-5.
1. LB =180°—-45°-70°=65°= 4B < LC = AC < AB (T.K. B TpeyrOJIbHUKE
MPOTHB OOJIBIIETO YIJIa JISKUT OOJIbILIAs CTOPOHA).
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2. T.x. ZBDA= ZCBD,u ZABD > Z/CBD, 10 ZABD > /BDA =

= AD>AB = BC> AB (tx. BC=A4D).

3. IHoctponm ACMK = AAMB, Torna ZMKC = ZABM =
B = LMKC>/ZMBC = BC>CK, Ho CK=4AB = CB > AB.

4. O4eBUIHO, YTO PaANyC ONHCAHHOH OKPYKHOCTH
B ok010 AMBN MeHbllle pajnyca OIUCAHHOMW OK-
M pyxHoctu okono AABC = 1o Teopeme CHHYCOB:
AC S MN
N 2sin/ZB  2sinZB
0os1ble HanOOoJbILEH CTOPOHBI = Y.T.JI.

B Z-6.

1. Tlo Teopeme kocuuycos BC> = BD* + DC* + 2BD -

-DC - cos£BDA,

aAB*=BD*+ AD* —2BD - AD - cos /BDA =

= BC?—AB*=DC*— AD*+4-BD - AC - cos/BDA =

BC? — AB?)—(DC? — AD)?

4 T DM C = cosZLBDA = ( 4B)D -(AC ) =

_(BC?-DC?)-(4B*-4D)*  DC* '[BCZ - j_ AD? _(AB2 _IJ_
4BD- AC 4BD- AC | DC* 4BD-AC | AD?

= AC > MN, o AC He

2
=(g—gz - }WIAC (DC* — AD?) > 0=>/BDA — octphiii=>~/BDC — TyToi.

2. [Mockonbky DC > AD, TO % = DC—;AD < DC , cnenoBatenbHO, cepearHa

ctoponsl AC npuHamiexut ayay DC.

3. O06o3HaueHus KaKk B mpeapayei 3amgaye. [lycte BM — MeauaHna, Toraa us3
ABMD, w3 Toro, uto ZBDM — tynoi, cnenyer, yto £LBMD — ocTpblil u
ZBMD < ZBDM, a B TpeyrojbHUKE MPOTHUB OOJBILIETO yIia JISKUT OOJbIlas
CTOpOHA, 3HaUuT, BM > BD.

4. O6o3HaueHns kak B mpenbimymei 3amade. [lycte BH — Breicota. Touka H
IIpUHAIIEKUT J1yuy DA, T.K. eciu Ob1 0Ha npuHaiexana tyay DC, o B ABHD
cymma yrioB /BHD + ZBDH > 180°, 94T0 mMpOTHBOPEUYUT TEOpEMe O CyMMe
yrioB TpeyroabHuka (£LBHD = 90°, ZBDH — tynoi, 1.e. ZBDH > 90°), cie-
JIOBaTeNbHO, TOUYKa D IeXHUT MeXIy ToukamMu H u M (Touka M nexuT Ha Tyde
DC no npenpiay1iei 3aiaue).
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A-7.
1. T k. o cBo¥icTBaM TpeyronbHuka 414,+A4,4:>A,43, TO 4
A]Az + A2A3 +A3A4 > A1A3 + A3A4 qTZ[ A3

2.cM. 1L 1. A\B + BAy > A\ Ay u A,C + CA; > Ar4; =
A\B + BA, + A,C + CAy > 414, + ArA4;. B 4 C

3.em. 1. 1. A\B, < A\By+ B\By, AjA; < A\B, + ByA,, B, 4, B,
A>B4 < A>B3 + B3By, AyA3 < AyBy + ByA; =

:>A]A2+A2A3 <AIB]+B]BQ+BQA2 +AzB3 +B3B4 +B4A3. Bl B4
4. MoxHo, T.K. 414, cTporo MeHsIe, uem A,B; + B|B, A

+ B,A4, u A,A; cTporo MeHslle, 4eM A,B; + B3B8, + ByAs. 4,

J-8.
1. T.x. AABC = ACDE = AEFG = AGAP no 1-my npu3Haky, TO
AC=CE=EG=GA = AGEC — poM0.

180°-6 180°-135°

LA=/B= = 135°:LHAG:4BAC:T:22,5°:>

= ZLGAC=135°-2-22,5°=90° = ACEG — KBazpar.

2. Ilyctp TOuka O — LEHTP ONHCAHHOH OKpPYX- BC

ot = A0 = OC = 0G = OF = AAOC = \

=ACOE = AEOG = AGOA =

=>AC=CE=EG=GAun LAOC = ’

=/A0G = LAOC=90° = P

= AGEC — kBajpar. \ /
G F

I1-9.
1. T.x. yron nmpu OCHOBaHUU paBeH 75°, TO yroi MpOTHB HETO —

180072'750=3003S=l'22'Sin30°=l'4'l=1CM.
2 2 2

2. Yron npu ocHoBaHuM paseH (180° — 60°) : 2 = 60° = TpeyroabHUK paBHO-

i

CTOPOHHUH = § =—a”.

3. B paBHOOEIPEHHOM TPEYTOJILHHUKE BBICOTA, IPOBEAECHHAS! K OCHOBAHMIO, SIB-
JsieTcs MeAnaHou, Torza o Teopeme Iludaropa BeicoTa, MpoBeieHHas! K OCHO-

1
BaHmio, paBHa /132 —(24:2)? =5 CM:>S:E -5.24=60 cM’.
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. . 24 4 3
4. §=5-6-sina. = sina =% = 3 = cosa =§ = II0 TEOpEME KOCHUHYCOB JHAaro-

HaJIA PaBHBI \/62+52—2~6-5~% u \/62+52+2-6~5-% ,ama 5 cmu 497 cMm.

J-10.
1.S=4-6-sinl50° =12 cm’.
B C 2. U3 momo6ust TpeyrosibaukoB AMF u ABC, a Takxe
CFN u CAD cnenyet, uto BC=6 cMm, AD =14 cm =

N :AH:KD:%(ADfBC):m:M:

M,
F
/ = no Teopeme [Tudaropa
01

4 WK D BH=CK=vAB? - AH? =52 -4 =3 cm =

- S:%BH. (AD+BC):%-3(14+6):30 o,

B__C 3. S(A4BCE) = BC - CK = 3CK; )
S(ECD) :% ED - CK.
us (1) = ck =2UBCE)
BC
Yo L D = sEcp) =SUBCEV ED - pe ppesED~6 cu.

2BC
4. Bricora Tpaneunu paBHa 4sin30° =2 cm; BC + AD =

=AB + CD = § cM. (10 cBOIicTBaM OIUCAHHBIX YETHIPEX-
1 2
TOJILHUKOB) => S=—-8-2=8cM".
Q y | 2

a-11.
B D S(A0B) A0-4B; 2 1 1
S(A4C) A4-AC 3 2 3’

HO S(44,0) =% S(ABC) = S(AOB) =%S(ABC).

4 f B f ¢ Ananornuno S(BOA,) =%S(ABC) =

= S(A0B,) = S(BOA,). U.1.1.
2 SUOB) _ 40-0B, _ 40 OB _
S(BO4) BO-O4 04, OB

24
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HOHOJ’IHI/ITGHBHOG 3aJaHHuC.

S(BOCI):%S(ABC):S(BOAI) = S(4,0C) = S(AC,C) :% S(ABC) u S(CC,B) =

=% S(4BC) = touku C,, O u C nexaT Ha OAHOHU NPSIMON => MeJHaHbI Ilepece-
KaloTcs B OJTHOM TOUKe.

A-12.
1. 8 comma =% n-ZAOB(R® — 1) =% n/AOBP,

TK. 7= 5 - 8" cexcropa :l n/AOB¥* = i =3.Yr.n.
2 2 S"

2. Tlo dopmyne s IIIOMAAM KPyra M TPEYroJbHUKA
AMeeM:

R .
S= SccmopaAOB — Sa08 = %Rz -ZAOB —T'Sll’l ZAOB .

3. T.K. paguycsl OKPY»KHOCTE! paBHBbI, TO

AAO,0, u ABO,0O, — paBHOCTOPOHHHE =>
ZAO]OQ = 430102 = 4140201 =
= /ZB0,0, =60° =

= Szbnrypu = 4Scexr0paA0102 - S(AOIOZ) =

=4-énR2—2-§R2 =R2[2 *E]

—n-—1.
2

4. ITo Teopeme I'epona

abc 25-29-36  25-29 1
§=4/45-20-169=4.92.5=360 > R=——= = =18—cMm;
45 4-360 4-10 8

2
=5 300 g = S=n(R-)=n 18L] g2 ~ 264,5 cM’.
P 45 8

I[OHOJIHHTCJI])H])IC 3agavuu

3agaum k §11

1. T k. npeobpa3oBaHusl 0OpaTHbIE K TOMOTETUM TAKXKE SABJIAIOTCS TOMOTETUEH,
a, CIIeI0BaTeNIbHO, IPEe00pa30BaHUAM TTOA00MS, TO Mpeodpa3zoBaHue 0OpaTHOE K
IpeoOpa30BaHUI0 TOJO0NUS, TAKKE ABIIAETCSA IPeodpa3oBaHUEM [10J00uS.
2. IIycts C u D — TOUKH JI€J€HUS U ITyCTh A0 = 98

oCc 0D
THH C IEHTPOM B Touke O ¢ K03(PHUIIMEHTOM paBHEIM k psmas CD mepeineT B
AB = CD||4B.

= k , Tor/a npu romMoTe-
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3. 1) IIpoBenure mpou3BoabHbIA 0Tpe30Kk CD, coeluHAOMUIl CTOPOHBI yIia.
Pa3znenute ero B oTHomenuu 1:2, 3ateM uepe3 TOUKy M MpoBeaUTE Mapaieib-
HBII eMy HCKOMBIII 0Tpe3ok AB.

2) JInst oJfHO¥ M3 CTOPOH yrja MOCTPOWTE TOMOTETUYHBIA €i JIyd C IIEHTPOM
TOMOTETHH B Touke M U K03()(HUIIEHTOM TOMOTETHH PaBHBIM JaHHOMY. 3aTeM
IOJIyYEHHYIO TOYKY IIEPECEUEHHMs Jyda COEMHUTE CO BTOPOM CTOPOHOM yrIila C

TOYKOU M. C

4. 4,B, L OM,.

U3 CBOMCTB KacaTeNbHBIX, IPOBEJACHHBIX U3 OJ- A, B,

HOM TOYKH CIIEIYET, 4TO K /M, L
CK=4,K+AM, n CL=B\L+ B,M,, H0o 103TO- 19)

MY K€ CBOUCTBY

CK=CL :A1K+A1M1:BIL+BlM1:> A B
= CA=AC,=CB+ BC,, Tx. AACC, ~ A4,CM, M C

u AC,CB ~ AM|CB| no 1-my npusHaky, T.K. 4,B||AB.

5.

1) AD||BC = ABEC~AAED, 3naunt EM u EN

— MeIuaHbl 2-X TOAOOHBIX TPEYroJbHH-
KOB => OHH JIeXaT Ha OJHON MpPSIMOH.
ABKC~ADKA = MK u KM — menuaHbl
2-X TMOAO0OHBIX TPEYTOJLHHUKOB —=> OHH Jie-
JKaT Ha OAHOM mpsiMod = Touku E, M, K,
N — nexar Ha OIHOW NPSIMOH.

AD || BC = AAOD — npsaMOyTOIbHBIH =
=0ON :% AD :% a. AHaJIOTUYHO,

B C 1 1
OM=Eb:>MN=E(a7b).

A N D

6. 13 nonobus cnenyert, utro LCAC, = ZCBC, = TtpeyronbHuk ABC — paBHO-
OepeHHBI ¢ OCHOBAaHHUEM AB, M YTOOBI MONYYHUTH ITOJOOHBIE TPEYTOIbHHKA
HYXHO Iposectu ouccexrpucy ZC.

7. llycte AAMC ~ ACMB = AM = CM, uo AM = BM, T x. CM — menuana =
AACM u ABCM — paBHOOeApeHHblE, HO M3 MOAOOHUS CIEAyeT, 4YTO
LAMC = ZBMC = AAMC = ABMC no 1-my npu3HaKy — HOpOTHBOpEUHE.
ITycts AAMC ~ ABCM = ZAMC = ZBCM = AB||CB — mnporuBopedne.
IMycts AACM ~ ABCM = ZACM = ZBCM = CM — menuana = AABC —
paBHOOeapeHHbIl = AACM = ABCM — npoTuBopeyue.
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8. Ilyctp LA=/C=20. = LADC =71 —-30,a LB =n—4a. B
T k. AABC — paBHOOEPEHHBI, TO OIOOHBIH eMy Toxe =
= mbo o = T — 30 6o o = 1 — 4a. D

b b
Ecm o =7 — 30, To o :Z = 2a :5 = TPEYTOJbHUK BBI- v

i 2n
poxnaercs B orpe3ok. Ecmm a=n—4a, To a:g, a 20(2? =72° = HWCKOMEBIE

yrasl 72°, 72°, 36°. B
9. Tx. £4 = ZC, 10 AAMC~ABNA 1o npusHaky nomo0us
IPSIMOYTOJIbHBIX TPEYTOIbHUKOB. M

10. L4HB, = Z/BHA, = LHAB, = ZHBA4, =

Bl _AB g1 BB =CB, - 4B, B

CB, BB,
T k. ZAHB, = /BHA, = ZHAB, = ZHBA, = n
= ABAH~A44,C =
= Al_H:B_141 3A1HAA1 =BA1 A]C I‘ITH

AC A4 4 B C
11. OTHouleHne APYroi CTOPOHBI yria K JAMArOHAIM SIBISETCS CHHYCOM yTia
MEXly CTOPOHOH U quaroHansro. [locTpoiite yroa mo ero cuHycy, 3aTeM 4epes
KOHIIbI OJJHOI CTOPOHBI IPOBEANTE NEPIEHIUKYJIISIPBI U OTIOKHUTE TOT YTOJl OT
JAHHOW CTOPOHBI. Yepes TOUKY ero rnepecedyeHus ¢ OJHUM U3 MEePIEeHAUKYISIPOB
MIPOBEUTE MPSIMYI0, apaJlJIeIbHYIO JaHHOH CTOPOHE.
12. 13 momo0ust TpeyronbHUKOB, OTCEKAEMBIX BHICOTAMH, CIIEILYET, YTO

b h c h .
—=-% g —=-—% 1o3TOMy CHaJaia MocTpoire TpeyroabHuk A,B,C,, mo100-
a hb a hC
- alha alha
HBIII UCKOMOMY, CO CTOpOHaMu a;, by, ¢, Tie by=—==4, ¢ =—"=+, a a; —
hy, h,.
b

HPOU3BOIIBHEI OTPE30K, a 3aTeM A4ABC ¢ ko3 duIIeHTOM noxo0nsT — .

13. o cBolicTBY KacaTeiabHbBIX:

P(CMN)=CM+ MN+ NC=CM+MP+PN+NC=
=CM+MR+SN+CN=CR+CS=(AC-A4Q)+
+(CB-BQ)=AC+CB—-AB=b+a—c;
ACMN~ACAB mno nsym yriaam (LCAB = ZCMN,
ZCBA = ZCNM, xax COOTBETCTBEHHBIE IIPH Tepecede-
Huu MN||AB cexymumu AC u BC)

a+b-c

= MN=c-
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14.
T.x. DE||AB, 0 Z/DKA = Z/KAB,
a ZEKB=/ABK = DK=DAuKE =EB =
=P(DCE)=a+b. AACB~ADCE =
_ a+b a+b

=>DE=c-———.
4 B a+b+c a+b+c

A
15. Tlo cBOMCTBY OMCCEKTPUCHI CCZ;I = 2 ,TkK. AC, + Ci\B=AB=c¢, TO
1 a

ch
AC=—P 4K — Guccextpuca AdC,c= S ZAG _atb o ¢ oy,
a+b KC AC b a+b
16. Ilo 3anayge 15: ﬁz bte , ﬁ= are = are bre =
KAI a KBI b b a
= a*+ac-b*~be=0 = (a+b)(a—b)+c(a—b)=0 = (a—b)(atb+c) =0 => a=b. Y.T.1.
B 17. T x. C,DJ|AC, o ZDC,C = £LC\CA =
=/ZCCD=CD=DCn
G AABC~AC\BD = CI—D:@ , IO CBOMCTBY OHCCEK-
AC  AB
CB (A CB BC
A C TPUCHl ——=—— = ——=—— =
BC AC G4 AC

AB BC+4 .
:3___:_£1i_£.:>Ch4z:giﬁg;:3(13:

G A AC BC+A4C
_4p_AB-AC _ AB-BC _p_pe-AC-CB _ AC-BC _ ab

BC +AC  AC + BC AB AC+BC a+b
A 18. T x. £LBAC=Z/ABE n AD||BE, 10 ZBAC=/BAD =
P = AB — O6uccexrpuca AACD. Ilycts AD = x = 10 3agade
2
17: AE=2"  pe—p_ap=2
b+x b+x
DB ¢ T ACBE~ACDA, 10 B2 _AE _ X _ pp-*
BC CE b b
2 > 2 2 b? - a?
ITo teopeme IMudaropa: AD"+ CD" = x" +| s+ 2| _p2 = x=p
b b? +a?

Io teopeme Iudaropa mst AABD: ¢* = AD* + BD* =

2.2 2 2_ .2 2 2\2

_2,ax a b —a (b= —a*) 2012, 272 22

=x"+ =[1+— | b- = = c(b+a)=(b"—a’)". U.r.m.
b? [ sz[ b2+a2] (b2 +a?) ( i )

19. Iycts BD — 6uccextpuca AABC, Torma ABDC~AABC = 4 _ ¢ _ b
CD B a

i

2
CD:%,BD:%. T x. /BAD=/DBA => BD = AD = b — CD = b*— &* = ac.
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20. ITo cBoiicTBaM KacaTeNbHBIX AE = AC=mu E
FB=BC=n=

= EF=/(m+n)?—(m-n)? =2Jmn (1x. EFlawb). c
21. T k. TpeyroJpHHUKH MOJIO0HKI, TO a = kay, b= kb, I

c= ke, = mo teopeme ITudaropa a* + b* =" =
= aka, + bkb, = ckc, = aa, + bb, = cc,.

2 B “‘ D

ZCBA = ZCEA, T.X. OHU OIIUPAIOTCS HA OIHY OYTy = /"\

— ADB~AMCE = AP _AB . yp_AB-AC [ N
AC AE 2R

23. Ilo mpenpinymieit 3agaue

AM -MB
HM = ——— . T.k. paccTosiHME OT TOYKU M OK-
2R
py’XHOCTH panmyca R 10 KacaTelbHOM, IpOBEAEH-
2

HOM B TOYKE A, paBHO

M =~2R-KM , BM =+2R-ML =
= HM=M=\/ML~KM i

24, Tlo 3anaue N0 22. Ilyctb p(X, YZ) — paccTosHUE OT

ToukH X 10 npsmMoit YZ, Toroa

AM - AC MB-MD
M, AC M, BD) = . AmHaro-
p( ) - p( ) = R R
ruaHo p(M, AB) - p(M, CD) = AM - Mlezt/[C MD

AM -MD - MB -MC
pM, BC) - p(M, AD) =

\x

, TO

4R?

25. Touka 4’ cuMMeTpU4Ha TOUKE 4 OTHOCUTEIBHO
toukn M, Torma A'K|K'A = 4BKA' =
= 180° — ZAXB. Iloctpoiite Touky K, UCHONB3YS
pe3ynbTaThl, HONydIeHHbIE B 3amade Ne 58.

x\
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4 PaccMOTpUM TOMOTETHIO C IEHTPOM B

TOUKE A, IEPEBOMIAIILYIO OKPYIKHOCTD ( B
OKpyXHOCTh ®;. Ilpu stom N—N,, a
M 9 a  pp = PN|PN= /MAN, =

W PIND = LOAP, = /MAN = ZQAP.

27.Tk. L0, + £0O,=180°, 10
LOWACH LO,CA + LO,CB + LO,BC =
=180° = Z£0,CA + LO,CB =90° =

@
0
= ZACB = 90°= touka C OIHCBIBAET OKPYXK-
y HOCTb, IMAMETPOM KOTOPO# siBsieTcst AB.
A B

28. Ilycts ABC — nannblil TpeyronsHuk (£C = 90°). A Touka O — BepLIMHA
yria, B KOTOPOM OH CKOJIB3UT.

ITycts LABO = o, ZCBA = ZAOC, ZACO = a., LCOB = LCAB

(T.x. £C= Z0 =90° = MOXKHO OIKUCATh OKPYKHOCTB ).

ZCOB=180°—- LOCB — ZCB4 — a.=180° (90° —a) - ZCBA — . =

=90° — LCBA — ©e 3aBucUT OT o0 = To4ka C IBMXKETCS MO OTPE3Ky, MPOXO-
nsmemy gyepes Touky O. Iycrs C(x; ), Torna

x = 10cosa — 8cos(a + B), rne B = LCBA, y = 8sin(a + B), Torna

OC=\/IOOCOS2 o +64—160cosacos(a+p) =

=\/1OOC°SZ o+ 64 —-160coso(cosacosB—sinasinf) =

=\/500052a +50— 1600050{0050(%— sina%) =

= /5008200 + 50 + 64 —128cos2 0 + 48sin 20 = y—14cos? o, — 14+ 48sin 20, =

=J50—5000s(20c —@),rae ¢ = arccos% , 0L E {O; g} =

= muauMyM OC nocturaercs npu oo = 0 u paBeH

1 5()—50-zl5 =6, MaKCUMYM IIpU 0L = TC;(p U paBeH

V50+50 =10 = nnmHa oTpeska pasHa 10— 6 =4 cMm.
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3agauu k §12.

30.
[To TeopeMe KOCHHYCOB:

AB*=AC*+ BC*—24B - BC - cos£C
a)AB2:9+1672'3~4'%:9 16-12=13;AB=y13cm. 4

0)

>

ABZ—4+162-2-4-(—%j—4+ 16 +8=28; AB=2y7 cm.

31.
a) a.=45°,0) o= 60°, B) o. = 90°
ITo Teopeme kocunycos: BC® =a’ + b’ — 2abcosa.

a) BC=+a?+b2—2ab; 6) BC=+a®+b*>—ab ;
B) BC =a?+b? .

32. Ilo TeopeMe KOCUHYCOB B
BD’ = AB* + AD’ —24B - AC - cosZA

BD2—4+9—2~3~2~%; BD=13-642 oM.

>

L

X

A D
33.
AB?+ AC2—BC? 9+36-16 29 B
a) cosZA4 = = ==
2-AB-AC 2-3-6 36
29
LA—arccosg. y C
2 2 4p2 _
6)cos4C=AC +BC° 4B :36+16 9:£; LC=arccos£.
2-AC-BC 2-6-4 48 48
34.

ITo TCOPEMC KOCHHYCOB:
BD*=AB*+ AD* —24B - AD - cos/A =

= BD=+a®+b>—f3ab ;

AC=a*+b’—a - b - 2c0s150°, T k. ZBAD+/ABC=180°u 4

/BAD =30° = /ABD = 150° = AC =+/a®+b% ++/3ab .

35.
ITo teopeme Iugaropa AC* = AD* + CD* =

= AC =+ a? +4a? =a\/g;

a

. \ bk‘m

o

BC*=BD* + CD* = AC =+ a?+9a% = a 10 .
[To TeopeMe KOCHHYCOB:
AB*=BC*+ AC* - 2BC - AC - cos/BCA =
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2 2_ 2 P 2_ )
:>cosLBCA=BC +AC° - 4B~ 10a” +5a” —a 14

7

= £LBCA= arccosL .

5\2

B 36.
v ITo TeopeMe KOCHHYCOB
BD* = AB*+ AD* —2A4B - AD - cos /A
A D Ananornuno: AC* =a* + b* + x/E ab
AC - BD* = (a*+ b 2 ab)( (a* + b* +/2 ab) =
=@+ b)Y -2db" =a" + b* + 24’0 - 24°b* = a* + b
37.
a) ITo Teopeme cuHyCOB

5 0. V2
ij .a _ .AC ja:AC.~51n45 _ 2 =10\/ECM.
sin45°  sin30° sin30° 1
A C —
2
a AB AB -sin30°
0) ITo Teopeme CHHYCOB ———— = > ag=———=104J2 c™m.
) P Y sin30°  sinl35° sin135° \/_
38.
B
A C
a
a) TTo TeopeMe CHHYCOB =
) P Y sin30°  sin45°
5 V2
5-sin45° 7,
a= = =542 =BC.
sin30° 1 V2
2
Ananormano: —— = A€, 3810561050 = 4B.
sin105°  sin30° 1
2
6) LABC =180° — L4 — ZC =180° — 100° — 50° = 30°;
a b

AC
ITo Teopeme cuHycoB — =— =—
sin30°  sin100°  sin50°

a=2sin100° = BC
b =2sin50° = AB

32
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39.

BC  4AC
ITo Teopeme CUHYCOB B

AB
= = =
sinC  sind4 sinB
a) ,20 =80 :sinC:l :>4C:arcsinl. A
sinC 4 4

[To Teopeme kKocuHyCOB AC*=AB*+ BC*~2 AB - BC - cosB; A C
AC* =400 + 1600 — 1600cosB.
AC
sin B
Moxcrassem: 6400sin’B = 6400 — 6400cos’B = 2000 — 1600cosB;
64 — 64cos’B =20 — 16cosB; 16 — 16cos’B =5 — 4cosB,;

451245 1235
8

T k. =80 = AC = 80sinB.

16c0s’B — 4cosB — 11 = 0; cosB = ,TK. ZAn £C — ocrt-

32
pble, To LB — tynoit = £B = arccos i Z\/g .
AHaNOruyHoO B 0). 40 = i = i = & = 40\/5 = sinC :i .
J2  sinC sinC 42 42
2
4CB =40v2 = AC=40/2 sinB = 3200-3200c0s’B=900+1600 — 2400cosB;
sin
32c0s’B — 24cosB — 7 = 0;
+44/ +4/ -
cosB = 24249117 = 64117 = /B= arccosw ,T.K. 6+4/117 <16
64 16 16
40. k3 AABC 1o TeopeMe CHHYCOB B

AC BC 4B Ne—7
sin(ABC) sin(BAC) sin(BCA)
BC||AD = ZBCA = ZCAD (uakpecr Jiexaiiue) = A

d BC AB A D
= =

= /BCA=p= — =— =
sin(ab+B) sina  sinf
— BC= .dsmot AB - .dsmB ' 3
sin(o + ) sin(a + )
41. ZBAD = £ZDAC, ZBAD = a.
AC 4B
ITo TeopeMe cUHYCOB — = =— = D
sin200  sinf}  siny

4c = S%HB , T K. AD — Ouccekrpuca =

AB  siny A C
N ﬁ:@: s?ny — BD = DC.'smy

AC DC sinf sinf3
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sinyj_a N

BD+DC=a:>DC[l+ -
sin3

— DC= .asm[i% — BD—a- .asm[iﬁ _ .asm\.( .
siny +sin 3 siny+sinf}  siny+sinf
W3 AABD n AADC 1o TeopeMe CHHYCOB: — D = 1,4D
sino.  sinf}
:180—2B—y N BD+ _ ,-4D 4D = asinysinf} —.
cos B+y sinB (siny +sinf)cos| B+y
2 2
42. Ilycts CB, =x, BB, =y, Torga no teopeme Iudaropa
2+y2=a? 12 =2 -2
= =
(b-x)*+y? =c? b2 +x2-2bx+a?—x?=c?
2,522 2,22
x= w , clieoBaTenbuo, AB; =b —x :u .
2b 2b
B
Cy 4,
o
D
A4 L1 C
B 4,
252 _ 2
ACBB~ACA Ay = Ads = BB, w Budy= Cay = Bc=9"F0" =
2 2 4b
2,12 _ 2
AMAA~AAOB, = A4, _ A4, _ AB, + B4, 144 +b°—c '
OB, 4B, AB, 2(b? +c? —a?)
ITo cBOWCTBY OMCCEKTPUCHI IMEEM:
BB, BC+CB, 2ab BB, 244,
—= =1+ ,TK,. — = ,
OB, CB, a’+b>-c? OB, OB,
2ab a’? +b?—c? 2ab 2b?
I+ ——F——-= = =
a2 +b% -2 2(b2+cz—a2) a2+b2—c? p24cr-4?

ab* + - =b@+ b - =ab +alt—a —d’b- b+ b =0,
(a+b)(@*+b*—ab)—c(a+b)+rab(a-b) = 0, (a+b)(a* + b — ¢ — ab) + ab(a — b) = 0,
(a+b)d+ b~ +abla—b)—aba+b)=0, (a+b)d’+b*—c")=2ab".
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43. AK = KB 1o CBOHCIBY KacaTelbHbIX.
[To Teopeme cunHycoB U3

. AC A0  CO -
"sinAOC  sinACO  sinCAO
ABOD: BD _ OD _ OB :
sinBOD sinOBD  sin BDO
sinAOC:ACSIHCAO;
Cco
SinAOC:BDsmOBD N
OD
- ACsinCAO _ BDsinOBD
co oD

AC - OD - sinCAO = CO - BD - sinOBD,;

AK =KB = Z/KAB = ZKBA = sinCAO = sinOBD. U.t.x1.

44. Tlycte CD=x, AC=CB=a, ZA=4ZB=aq,

TOT/Ia TI0 TEOpeMe KOCHHYCOB: X' =a"+AD*~2a - AD - cosa;
¥=a*+BD*~2a -BD - cosaL;

a*=da" + (4D + BD)* — 2a(4AD + BD) - coso.

CJ0>XUM HEepBbIE 1BAa M BEIYTEM TPEThE YpaBHEHHE, TOTYIUM:

2% + a* =3a*+AD*+BD*~(AD + BD)*—2a-cosa(AD + BC— AD — BD) =
2x*=2a" —24D -DB = CD* = AC’ — 4D - DB. Y.t.n.

45. Ilycts Touka O — LEHTp BIUCAHHOM, a Touka K — LEHTp OIUCAHHON OK-
pyxuocti okono AABC. CM — 6uccextpuca. Jins AMOC ¥ = R* — CK - KM
(mo 3amaue 44). B AMKB

ZMKB = ZMBK :# = MK = MB, o MB = 2Rsin§ .

Tk. CK . LC’TOd R —2Rr.
sin——
2
46. [lano: AABC, CC; — duccekrpuca. B
Tokasatb: CC)>=CA - CB— AC, - BC,.
JloKasarensCTBO:
IL . C11
0 TeopeMe KOCHHYCOB:
2 2_ 2
s AACC,: cos2ACC, = A€ ;ACCCICCCIA :
2 .2 1 2 4 ¢
u3 ABCC,: cosZBCC, = BC"+CCG-GB .
2BC-CC,

T k. CC, — 6uccektpuca = LACC, = ZBCC; = c0sZACC, = cos£ZBCCj;
AC?+CCE-C 4> BC?2+CCE-CB?
24C-CC, 2BC-CC, ’
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AC?-BC+CC?-BC—-CA*-BC-BC?- AC-CC?-AC+CB?*- AC _
AC-BC
CCIZ(BC—AQ =(C,4*- BC+BC*- AC—- C,B* - AC — AC* - BC B 3TOM paBeH-
CTBC HOJ'Iy‘II/IM HOBBIC I‘pyHHHpOBKI/I, Tenepb
CCA(BC—AC)=BC - AC(BC— AC) + (C,A* - BC— C,B* - AC)
BC-AC . _ BG-AC
BC, AC,

0;

(o

MOACTaBMM B IPCABIAYIICC YPAaBHCHUC AC =

CBOWCTBY OMCCEKTPHCHI);
CC(BC - AC)=BC - AC(BC — AC) + C,B - AC,(AC — BC).
Paznenum Ha (BC — AC). Tlonyunm: CC>*=BC-AC-CiB - AC,.
47. Hano: AABC, AA, =1, BC=a, AC=b,AB=c,
AC+BC+A4B
2

A Joxkazate: /4 =b—ic1/bcp(p—a) .

JloKa3aTeNnbCTBO:
A C Tlo dopmyie I'epona S50 = x/p(p —a)(p-b)(p—c)
Taxoxe Sypc = Sapa, + Saca,- [lycts LBAA, = .

1 .
T x. A4, — 6uccexrpuca, 1o LBAA, = LCAA, = ¢; SABA] =E-c~la -singQ;

1 .
SABc:;la'Smw(bH)=\/p(p—a)(p—b)(p—0)- ()
Haiinem sing.
Io hopmye u3 Kypca anrebpsr:  sin’Q =%;
b*+c?—a?
C082(p =———  , 110 TeOpeMe KOCHHYCOB.
2bc
b2 +c*-a?
T 222 2 _(h_ )2
sin’p = 2be =2bc b=+a-—c _a (b-c) _
2 4bc 4bc
_(a=b+c)a+b-c) (p-b)p-c)
4bc 4bc '
2Jp(p-a)p-bp—¢c) 2 ———
Uz (1) Beipazum I: 1, = = bep(p—a) .
(1) popasint Ly: 1 (b+c)sing prc PP

B 48. p(p—a)=(b+c+a)(b+c—a)=

bc abc
b*+c?—a® 2bc 1

—  +—=—(cos 4+1) =
4 ¢ abc abc 2( )

36



http://alexbooks.ucoz.com

) A - p(p—a)

A
=cos” — =cos—.
2 bc 2

_p(p-a) _ 4bc —b* —c* +a* - 2be B

sinzézl—coszézl
2 2

bc 4bc

_ @B+ =2be) @ =(b=0)’ _(azbrofatb=0) (p=bXp=c) .

4bc 4be 4be be
49. Pemenue: B
1) Onyctum BbicoTy U3 BepiunHbl C — CH.
W3 ACBH: cosB =Q ; U3 ACAH: cosA =% H

a

CB+CA=cosB-a+b-cosd; (CB+CA=c).
AHAIOTHYHO, OCTAIIBHBIC JBa COOTHOILICHHS A C

2) BoiBesieM U3 9THX COOTHOIIICHHUIT TeOpeMy KOCHHYCOB
c=a-cosB+b-cosd; c*=a*cos’B+2abcosd - cosB + b* cos’4;
cos’B =1 —sin’B;

¢ =a’+ b* — (asinB — bsind)* + 2abcosA - cosB — 2absinA - sinB,

HO asinB — bsin4 = 0, T K. 110 TeOpeMe CHHYCOB .a = ,b .
sind sinB

Hanee 2ab(cosA - cosB — sind - sinB) = 2abcos(4 + B) = 2abcos(4 + B) =

= 2ab(cos(180 — (4 + B))) = —2abcosC = ¢* = a’ + b* — 2abcosC. U.T.1.

50. ITycte £C — tynoi. Toraa mo TeopemMe KOCHHYCOB

AB*=AC’ + BC* ~24C - BC - cosZC.

T . cosZC <0, To Bce ciaraeMble B PaBOW YaCTH — ITOJIOKUTEIHHBI —> JIeBast
4acTh 0oJIblIe JH000ro u3 HUX = AB > AC u AB > BC.

51. AB> AC=BC. cM. npeaplaymyo 3a1a4y. B

52. AB=15. cm. 3amauy 50. M.

53. AC — Oonbuias cropoHa. Paauyc oKpy>KHOCTHU, OIH-

canHol 0k0j10 AAMN = r, okono AABC=R.R>r N

MN < AC = MN < AC .Y.1.1. 4

2sinB  2sinB
T x. AC — 6onbiias ctopoHa £B > /A = sin/B > sinZA (MN < AC).

54.
DH=CK = DA - sin/A = CB - sin/B = o D
= DA = s%n = <1, 1.x. £ZB = ZA4 u cuHyc BO3pacTaer
CB sinZA L L
ot 0° 10 90° = DA < CB. Y.T.1. B K H 4

55. T k. AC>BD u AAOB~ACOB, 10 OC+OC - k>0D+ OD - k=

= OC > OD, ananornuno A0 > OB. U.1.1.

56. Paccmotpum tpanenuo ABCD. ZA+ /B =180°, 1.x. AD||BC, nu6o
ZA = /B =90° n10b0 OUH U3 YTJIOB TYTOM.
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AABD — nipsitMmOyTONBHBIN, THe AB — kateT, BD — runoreny3a. AB < BD.

2) Ilycts £B — Tynoil.

Pacecmorpum AABC. /B — tynoit = AC — 6onbinas cropona AABC.
AB<AC

57. HeBepuo. Paccmorpum Tpaneunto ABCP, AD || BC, u BD L AD u BC. B
nanHoM ciyvyae BD < AB, DC, t.x. BD — nepnenaukymsp, a AB, DC — Ha-
KJIOHHBIE.

58. CB> AC

Pemenue:

T k. Touka M — 1ienTp onucanHoi okono A4ABC okpyxHoctd =MC=AM=BM;
AAMC, ABMC — paBHOOEIpEHHBIC TPEYTOJbHUKH.

LMCA > 45°, ZMAC = £LMCA, 3uauut CB > AC.

59. U3 toro, uto LA > /B + ZC He cnenyer, 4To sinfA4 > sinB + sinZC
IMpumep: £A4 =150°, LB =30°= ZC.

3agauu k §13.

60. /Toxazars: AD < (AB + BC + CD).

ITo nepaBenctBy Tpeyronpauka AC < AB + BC;
AD<AC+ CD<AB+BC+ CD.Y.t.n.

61. 1o HepaBeHCTBY TpEyTOIbHUKA:

AC<AB+ BC;

D C AD<AC+CD<AB+BC+CD. Y.r.n.

62. T.x. cyMMa JUIMH HEPBbIX YEThIPEX CTOPOH MEHbIIE AJIUHBI IISITOH CTOPOHBL,
TO HE MOXET.

63. Her, T.x. anuHa Oombliel CTOPOHBI paBHA CyMMeE JUTMH OCTaJIbHBIX CTOPOH.
YeThIpeXyTOIbHUK BBIPOKIAETCS B OTPE3OK.

64. AB=3cm, AC=14 cm, DB=5 cm, DC =6 cMm.

Tx. AC=AB + BD + DC, To Touku A4, B, C, D nexxat Ha OqHOH TPsSMOi.

65. Ilo HepaBEHCTBY TpEyTOJIbHUKA.

PO <PB+BQ; RO<RC+ QC; PR<AP+ AR.

CI0>XKUB 3TH HEPABEHCTBA, OIYIHM:

PO+RQO+PR<PB+BQ+QC+RC+ AR+ AP; Ppor <P,pc. U.T.1.

66. [liuHa oTpe3Ka, COeIUHSIONIET0 KOHIIBI JIOMAaHOW — KpaTdaiilee paccTos-
HHE MEXIy STHMH KOHI[AMH, 3HAYUT TI000€ JPYTroe PacCTOSIHIE MeXIy KOHIa-
MH JIOMaHOW OOJIbIlIE JJIMHBI 3TOTO OTpe3Ka. 3HAYUT JJIMHA JIOMAHOH OoJIbIIe
JUIUHBI OTPE3Ka, COEIUHSIOIIET0 €€ KOHLIBL.

67. JlomycTuM, 4TO mpsiMasi @ He TiepecekaeT HU OJHY U3 OCTAbHBIX CTOPOH Ye-
TBIPEXyToJbHHUKA. 3HAuuT, npsMast a||BC, a||CD, a || AD.

3nauurt, BC||CD||AD — npoTtuBopeywue.

3HauuT, OpsMas g NepeceKkaeT XOoTd Obl OJHY U3 OCTAaIbHBIX CTOPOH YETHIPEX-
YTONBHHUKA.

68. He moxerT, T.K. I00bIE IBE€ COCEJHUE BEPILIUHBI JIEXKAT 110 Pa3HBIE CTOPOHBI
OT 9TOM MPSIMOU.

69. Cm. 3agadqy Ne 68. 70.a) TOIBKO OJHY, T K. TOJIbKO OJHA BEpIIUHA HE SABJIA-
eTcst coceiHel.
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0) ABe, T K. IB€ BEPUIMHBI HE SBJISIOTCSA COCEIHUMH.

B) TPH, T K. TPH BEPIINHBI HE SBISIOTCS COCEIHUMHU.

r) n—3, T.K. n — 3 BEpILIUHBI HE SBJISIOTCS COCETHUMH.

71. T . muaronaineit nse (cM. 3agauy Ne 70), TO TpEYTrONBHUKOB TPH.
72. T k. nuaronaneit n — 3 (cM. 3agady Ne 70), To TpEyroJIbHUKOB 1 — 2.

73. Cymma yrioB B nstuyroiasHuke 540°. T.k. ms- Cc !l
TUYTOJNIHAK CUMMETPHYEH OTHOCHUTEIBHO MPSIMOMN B ; D
I, o ZA=/E=70°% /B=/D 140
3Hauwr,
= 540°—24A—4C:540°—140°—140°:1300. .
70
2 2
A E

74. CymMa BHYTPEHHUX YTJIOB B BBIITYKIJIOM #1-yrojbHUKE (11 — 2)180°.

3uayur (n — 2)180° +x =2250°;, (n—2) - 180°=2250° —x;

2250° — x — xpatHo 180.

3HaunT, x =90°. (n—2)180°=12-180° n—-2=12,n=14.

Ortser: 14.

75. CyMMa BHYTpEeHHUX yTi0B: (n —2)180°.

CymmMa BHemHuX yrioB: 180° - n — (n —2)180° =180°n — 180° - n+ 360° =360°.
3HAuYUT, OAUH U3 BHYTPEHHUX YTIIOB paBeH: 468° — 360° = 108°.

T k. BHyTpeHHHUE yIIbl paBHBI, TO 108° - n = (n—2) - 180°;

108° - n=180° - n—360; 360°=72n; n=>5.

Ortsger: 5.

76. CyMMa BHELIHUX YITIOB BBIITYKJIOIO MHOTOYyToJbHUKA: 360°.

Ecnu BHyTpeHHHH yroia MHOTOYTOJBHHMKA OCTPBIH, TO COOTBETCTBYIOILIMA €My
BHEIIHUHN yrosl — TyHod. 3HaYMT, MHOTOYTOJIbHUK HE MOXET UMETh OOJIbILe
TpeX OCTPBIX YTJIOB.

77. C
ZAOD = 180° — LZOAD — ZODA =
B
_ 1goe_ZBAD _ £CDA _
2
_ 1800—(360 —(ZAI;C+ZBCD)) _ b
150e_ 10 + ZABC+ZBCD _ ZABC+ ZBCD
2 D
A

78. He o6s3arenbHo. [Tpumep — pomo.

79. byner.

U3 nieHTpa OKpYKHOCTH IIPOBEIEM PAaINyChl B TOUKH KacaHus. COeIMHUM LEHTP
C BEpIIMHAMH MHOTOYTOJIbHHKA. MBI TMOMYYdUM 271 TPEYrOJbHHKOB. DTH Tpe-
YTOJBEHUKH — MPSIMOYTOJIBHBIE M PaBHBI 10 THIIOTEHY3€ U OCTPOMY YIiy. 3HAYHT,
CTOPOHBI MHOTOYTOJIbHHAKA PAaBHBL. 3HAYHT, MHOTOYTOJGHHK MPABHIbHBIMH.
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80. Bce nmaronanu B npaBUJIBHOM MHOTOYTOJIbHHKE paBHbI. CyMMa BHYTpEH-
HUX yrioB: 540°. 3uauuT, BHyTpeHHU# yrom 108°.
Haiinem nymny auaroHainy 1o teopeMe KOCHHYCOB:

Va? + a2~ 242 - cos108° = y/2a%(1 - cos108°) = a2(1—cos108°) .

81. AABC = ABCD = ACDE = ADEA = AEAB (110 IByM CTOpPOHAaM U yTJIy MEX-
ny Humn). 3uaunt, LCAB = /DBC = LECD = ZAEB = ZABE = /BCA =
=/BDC= ZLCED = ZEAD.

3nauut, AABK = ABCL = ACDM = ADEN = AEAP (10 CTOpPOHE U JIByM IIpuU-
JIeKAIUM K HeH yTiiam)

3nauut, AK=BK=BL=LC=CM=MD=DN=EN=EP=AP.

T x. quaronanu paBHsL, T0 PK = KL = LM = NM = PN.

T x. AABK = ABCL = ACDM = ADEN = AEAP, To

ZAKP = ZBLC = ZCMD = ZDNE = ZEPA.

3nauut, ZKPN = ZPNM = ZNML = ZMLK = £ LKP.

3HauuT, mATUYTONBHUK KLMNP — TipaBUILHBIN.

82. ITycts MC — cTOpoHa §8-yroibHUKA U IIYCTh PAAUYC OKPYKHOCTH paBeH R.

360° _R,

ZMOC = MC=\/2R3—2R2~cos36O ; OA=R; OK=R; O

7
2 o
BK—‘/R2—RT:—R\/—; MC-BK=Ry2- 5360 - gz

360° { 1 cos
/ = 1,002 1=0,002.

83. HyCTL NP — cTopoHa MHOTOYTOJIbHUKA U IyCTh PAJANyC OKPY>KHOCTH pa-

BEH R, Torna ZNOP—%:%C NP=R-x/5x/l—cos36° =«/2—200$36°-R

A B K

360°

ZAOB = =90°; AB=+vR2+R? = R2 ; AK=22R ; Z/BAO = 45°;

0K=x/8R2+R2—2-2x/5R-R-cos45°:\/9R2—4\/5R2-g:
=9R? —4R? = /SR = MK=KO - OM= R(5-1).
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Ilo TEOPEME KOCHHYCOB CTOPOHA MPABUJIBHOTO BIIMCAHHOT'O lo-yFOHBHI/IKa paB-

Oj = R,J2(1-c0s36°) =
—R\/2[1——1+4‘/§]_R\/2—1+2‘/§_R\/3_2‘/§_R\/6_j‘/§—
. /5—2f+1=R {ﬁz_lJ J_ V51 qaon

84. Jlnuna nyru

2R2| 1—cos 360
10

-0l
180°
3 AB 3

ﬁn

6)1=’T7 AB=RY2;

Bzf

- AB=+R2+R2—2R2.c0s120° = R (2+2%J=R\/§;

p) 1= 2R 2nR
3

1 2R 2n 243m,
AB 3.RA3 343 9
/ 4R 4

r)l=%nR;AB:«/R2+R2—2R2-c05120°:R\/§:>—= =

AB 3R W3

0 1= R 3000 PR30 _mR-10_SmR .
180° 18 6 3
AB=R, T x. ZAOB=360° —300° = 60°; AAOB — paBHOCTOPOHHHII. ﬁ :STTC.

85. a) mycTh MeHbIIMN Yo x, bonpmwmii 3x.  x + 3x =360°; x = 90°,

torma 3x =3 - 90° = 270°. Otsert: 90° u 270°.
0) MeHbIIHA yron Sx, 6onbimi 13x. Sx + 13x =360°; x = 20°.
torma 13x =13 - 20° = 260°. Otsert: 100° u 260°.
B) MeHbIINH — X, 6onpwmii 300° + x. 300° + 2x = 360°; x = 30°.
torma 300° +x = 300° + 30° = 330°. Ortser: 30° u 330°.

. . y—x=90° y =225°
I') MEHbIIMH X, GonbImInii y.

y+x=360° |x=135°

Ortser: 135° u 225°.

R n-5 5n
86. Jmuua nyrtu [ =——-o; [ = -60° cMm =— cwMm.
Alousia ny 180° ' 180° 3
I, = on -60° cM =31 cMm.
180°
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87. lnuna nyru [ = -

180°

/- 3,14-10 570 — 3,14-10-19 _ 3,14-19 ~9.94 e,
180° 60
88. /| — nnmHa nyru; d — JuiMHA XOpIbl; R — pajguyc OKPYKHOCTH.
nR
= a
180°
2) [ = nR-135° _7R-15 _3mR R T— R=4—l,
180° 20 4 3n
d =2R? —2R? -cos135° :R-‘/2+2g = RV2+42 =;—I-J2+\/§.
T
6) l:nR-240 =TER-8=4TCR . 3wauur, R:i;
180° 6 3 4n
d =J2R2 —2R? - cos(360° — 240°) =R~,/2+2% = R3 = 35’ )
T
A

89. BC=VR2+R2 =RY2 ;

ﬂ JUTHHA OKPYXHOCTH: [ = 2TR;

D

R 2nR — 4R 2 R=
’ B 5
/ =R 2n—4—£ :RM:
C 5 5

= R(wj ~ 0,00034R — abconroTHAs IOTPEIIHOCTb.

0,00034R

2nR
90. » =5 cM, r — paanyc OKpYKHOCTH. Poup—?
OAZOB:V; POAB:OA+OB+IAB:10+ZAB
1 1 nr 5w

Tx. LAKB=90°% ljp=—lw= —21r= —=—,
4 4 2 2

~ 0,005% — oTHOCHUTENbHAS.

S5
P()AB: 10+7:E(TE+4).

§14.
91. zmepsieM CTOPOHBI KBaAPATOB d. Sy, = a
92.2) S=AB*=2,5"=6,25cm; 6)S=(4A'B) =(0,21)*=0,441 m.
93. S,scp = a) 256 cM’; 6) 76,8 M°; B) 14,6 Mm*; AB =2
Sw=AB*= AB=.[S,, .
a) 16; 6)~8,763; B)=~ 3,8209.
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94. S,pcp=2,5 M Py — ?

Sw=AB* = AB~1,58; P, =44B = Py~ 6,324 \.
95. a) Spcp = 24 oM’

BC=6; BD,—?

Stap = BD; -AD:>BD]=LZE=4CM.
AD 6
6) S=41cM’, BK, AM —?
Sy = BK - AD =AM - CD = AM:i=ﬂ;3K:i=ﬂ:4,1cM.
cD 5 AD 10
96.
BK:4,BM: I;SABCD:6;AB,AD—? B C
Smp=AB-BM=AD-BK:>AB=LZE:6CM.
BM 1 M
AD:i=§:1,5 CM. L]
BK 4 A K D
97.a) AB=4cm, BC=17 cwMm;
6)AB=12m, BC=3,5M;
SA=%-AB-BC:> a)SA=%-4-7=14CM2. 6)SA=%~1,2-3,5=2,1M2.
98. AH —? SA=1-BC-AH:>AH=£:ﬂ=3CM.
2 BC 32
99, AB=34C, 3K _, SA:l-BK-AC:l -CH-AB =
CH 2 2
= BK-AC=CH A= 2K _AB _34C _+ _ pr.cn=3:1
CH AC AC
100. B
SA:lAB'BC:ﬁ=24CM2;
2 2
1 48
Sy=—BH-AC=BH-AC=48 = BH=—"-=48 cM. 0
2 AC
C A
101. DM —?
AACD = ACAB 1o 3-m ctopoHam (T k. ABCD — B C

napanenorpamm, AB=CD, BC=4D, AC — o0uias).
SACD=%DH-AC=% -4-16=32=
A D

S 64 16
=S =2-31=64;S =DK-AB=>DK=——=—=—~53c¢cM
ABCD ABCD 1B 12 3
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A B 102.
4 S =L n. BL:
3 2
1|2 L ]
SZZ—'}Z LC,
2
D K c BL=LC =S, =5,

Amnanoruyso: Sz = S,.
AABC = ACDA = SAABC = SACDA = S1+2 = S3+4 = S1 = S2 = S3 = S4.
B 103.
ABC — panublii TpeyronpHuk. Haxomum juuny BH, LeHTp
AC — touka K. VI3 Toukn K cTpouUM MEePHEHIUKYIISIP, PAaBHBIN
A c BH, coenyHsieM BepIIMHY MeprneHAuKymspa KM ¢ Toukamu
A n C. AAMC — uckomslil.

M

104-3)SA21AB-BC'sin3O°: LT SR
2 2 2
1 . 1 1
0) Sa=—AB-BCsin150°=—-2-4-— =2cm.
2 2 2

B c 105.

1 1 1
V S, =—-AB-AD -sin30°=—-4-6-— =6 cMm
AABD 5 2 3
A Sasp = Sppc = Sapecp =2 - Sapp =6 -2 =12 cm.
D

106. SABC=% - AB - BC - sin(150°) =% 1010 -%=25 oM;

A

Sisc = Saco = Susco =2 - 25 =150 cm.
B c 107.

AC = 8cm, BD = 6¢em, BO = OD, AO = OC (1.x. O —
v TOYKAa IepeceueHuss AuaroHajaeil mnapajienorpamMma)

. = A40=4;BO=3.
V2

y D SABOZSCOD:% ~B0-A0~sin(BOA):% 34 = 32 .

Suop= Saoc= % -3 - 45in(£BOC) =% 3.4 .g:a/i = Suen=1242 .

3 ¢ 108.BD =4, BH = HD = AH = HC = 2 (rx. ABCD —
I IPSMOYTOJIbHUK);

SABH:SAHD:SBIIC:SCHD:% '2'2'Sin300:% 22 l =lcm=

[\

:>SABCD:4'1:4CM.
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109. o + B =180°; SABC=%AB~BC~ sinol

. . AB-B
Spsr=— SE - ST - sin(180 - o) =~ SE - ST - sina. = Sapc _ AB-BC y
110. CC, —?

SABC:l~5'8~sin60°:l-5~8-£:10\/§CM2.

2 2 2

1 o 1 o 5 s
SCICBZE - 8 - sin30° - CCl =2CC1. SACCI ZE -5 -sin30° - CC] :Z CCl CM ;

5
Suce, T Se,cn= [Z + 2)CC1 =103 = S,c

%CCI =1043 :CC1—40;/§ c

111, Sypxn = M B K C
BK =KC; AH = HD;

Sy KCHHD) o (BK+AH) o

d
= SABKH = SHKCD- qTH A TH D
112. CFH — npsMOyToJbHbIN Tpeyronbuuk, /F = 45° = FH = CH =

:>2]?]’12:253C‘f]=i SCDEF M CH:li: 35 CMZ.
V2 22 22
113.
1 3 B ¢
ZBAH=30°= BH=— BA=>= CK;
° — _3' ul nd
ZCDK =45° = CK =KD = ; i s
sin(ZABH) = AH ‘/_ — AH= ENE) ,BC=KH=1;
4B 2 2
AD =142+ —3*/_ El 3[
2 2
5 3\/_ 3 7 33) 3
S ——AD+B pr=L|2,33 4133 743
ABCD ( OF 2 [2 j 5 4(2 > J ( \/_)

114.
AB =~ AC? + BC? =5a

[Iycts CM1AB, OH1AB, torna S, sc :% -4a - 3a= 6a2;

45



http://alexbooks.ucoz.com

2

Sppe=22.CM = 62> = cp=124" 12 _

2 Sa 5

2
= MB=~/CB? - CM? = |94 —% =9?“;
AADH = ABCM (1o runoteny3se u katery) = AH =MB = HM =
2
5080 70 e e 22 185, | 0af 32 I g e
5 5 2 55 505 25
115.
B S —S(ABM) - S(ALC) —
I — S(CKB) = S(POR) — S(BKQ) — S(KLC) —

— S(APM) = S(POR)=S(BKQ) + S(KLC) +
M + S(APM).

D MF||CK:>AAFM~AAKC:>AF:§AK:

AB =

W |
o | o

L AB:>FB=1AB;
3 9

KB_50 _ B0

AFBM~AKBQ = —— = =
FB BM B

3
=— =
7

Ve | —

= S(BKQ) =52 SUBM) = SABM) =S,

Amnanoruuno, S(RLC) = % Su S(APM) :% S = S(POR) :% S.
116.

S5
4 C

S T
SABC:S; \/EZ\/S_I"F»"SZ +\/S_,
BC||YT, BC||SP = AABC~AXYM~AMPK;
XK|AC = LYXM = LXMS = LMSTwn LYMX = ZMTS =
2, 2 2. p?2
:>S1~S33S1~S2~S3~S:> i: AB2 BC 5 i= AB~-BC 5
S, Xy?2.ym*' S, MP?-PK?
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2.2 . : :
S _ AB®-BC? J5 = J5[ XY -YM o+ MP PK +SM - MT ,
Sy SM?-MT? AB-BC

XY-YM  MP-PK  SM-MT _ XY-BP BY-PK AX-KC

=1 =
AB - BC AB- BC AB-BC  AB- BC AB - BC AB-BC
V545,
Y.r.1.

117. Ilycts K — cepenuna BC;

a) AK = AB? — BK2 =+/100-25 = 53 em;

10=2 4 =108 g N0 g e 00,100
6) [Tycts ABCDEF — naHHbBI| 6-yTOJIBHUK.
ZAFE = w 120° = LAFO = 60° = LFAO = AAFO — paBHoCTO-

ponnnit = AE=FO=A0=10=R = S=nrR"=100x.

R:AB
2

4; =5ctg22,5° = S =R = 25mctg’22,5°.

B) [Iycte ABCDEFGH — naHHBIHA 8-yroyibHUK U Touka O — €ro IeHTp, Toraa

110 TeopeMe KOcHHycoB umeeM: AB° = 2R’ (1 —cos 3680 j =

NG

=100 =2R2[1—7J = R=

100 — S—n. 100 ond?
2-42 2-42
118. a) OCD — paBHOCTOpOHHUH TpeyroabHuk, OM — Meanana =

= OM=+100-25 =53 =r = S = = 75n cM’.

6) Ilycts ABCDEFGH — naHHBIi 8-yroipHUK U Touka O — ero ueHtp, u OM

LAB= OM:%AB-ctg%%O =5c tg4§

45 245
cos—  2cos”— 45° +1 2 +1
s (2O 5 jeosdstel o NDHL o s
sin% sin45° sin45° N2

3+2\/5
5

119. [Tycts MK — naHHast XopJa, I€PECEKAET MEHBUIYIO OKPYKHOCTb B TOYKE
Oy, a Touka O — TEHTP OKPYKHOCTEH, TOTAa

Scomma = TOK* — 100" = (OK” — 00,%).

AKO,O — nipsIMOYTOJIBbHBII = 01K2 =0K - 0012 =

= Scomm = 0K, T.x. MK — auaMeTp AaHHoro kpyra u MO' = O'K (u3
AMOK: MO = OK; O'O — nepneHauKymsip) = Sepyra = nO'K*. 4.t

120. BDOE — kBagpat = S = 5% =25 cm’;

257 25
DOE — cexrop; Spor = 4 = Sgur =25 7Tn = 25(1 —Z\J oM’
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2 2
AM:MOZOK:KB:%; SuAB:%:%;

mR? m 9d? 9d%n T d?  md?
BSuAKZTZ—'—:—; w40 = =05

2 64 128 216 32
2 2 2 2
SUAM:TEd - 1:Twl _9Tcd +nd _L g2

—=—
128 8 8 128 16

5

RGon okp VRZ +R2 :R'\/E9
UAB = UBC = UAC; ZABC = 90° (AC — rmamerp)
nR?  nR%

SCSKTO]JE[ ABC = - s

4 2
1 'Y 2 2 T
S, =—AB"=—R -2=R = S 4c=R" | —-1{;
AABC ) 5 AC (2 j

2 2
*i+%—R2 =R%(n-1) cM’.

2
B S, = R5in60° R :
2 4
R? R? 3R2
Sce](r :TrT :SUAB_TET_\/;
2 2 2

Paznuunsie 3a0auu no kypcy ceomempuu VII—IX knaccoe

TpeyrojibHuK
y 1. ZMNP+ZNPQ = (180° — 2/BNP) + (180° — 1 ZNPB) =
M =360° — 2(LBNP + ZNPB) = 360° — 2 - 90° = 180°.

Tx. ZMNP u ZNPQ — BHyTpeHHHE OIHOCTOPOHHHE IpU
nepeceueHuu NpsMeIx MN u PQ cexymeit ND, To npsiMble
MN un PQ mapannenbHbI, a, 3HAYUT, JIyd H3MEHUT CBOE Ha-
IIpaBJIeHHUE HAa IPOTUBOIONIOKHOE.

B
P

2. ZAOB = /DOE = 180° 7%_%: 1800 4*B
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/DOA = ZEOB = 180° — ZAOB =°‘T+B .

3. JlomycTUM, 4TO MOT'YT.

ZAOB =90° = ZDOA, cnenoBaTeIbHO,

o npeapLayei 3agaue L4 + ZB = 180°, 4To HEBO3MOXKHO,
ecn ZC = 0° = nosydaeM IpOTHBOPEUHE => HE MOTYT.

4. /BAC=30° AB =32 cMm.

AD —? BD —?
sinBAC=B—C:l; BC=1AB= 16 cm;
AB 2 2
V332

AC = cosBAC - AB == =164/3 cm

n3 AADC: cos DAC = @

5

AD:AC.£:16\/§.£:£:24CM;
2 2 2
u3 ADBC: % =sinDCB = l ; DB :E =8cm.
BC 2 2
5. AB=2BC;
BC 1 .
E = 5 =sin BAC = cos ABC , 3nauut, ZBAC =30°, ZABC = 60°.
6. AB=4CD; O — cepenuna AB.

1 1 co

CO=40=0B; CO=—AB;CD=—A4B; ——=2;CO=2CD.
2 4 CD

3Hauut, cosOCD :2 = l , 3HauuT, ZOCD = 60°;
co 2

£ZDOC =90° -Z0OCD = 30°; ZA0C = 180° — £DOC = 150°;
LOAC:% (180° - LA0C) =15°; ZABC=90°—- ZBAC ="15°.

7. CoeuHUM 3TU TPH TOUYKH. Uepe3 BEpIIMHBI 3TOIO TPEYTOJIbHUKA IPOBEAEM
MpsIMble, TapajuleNibHbIe TPOTUBOJIEKAIIUM CTOpOHAM. TOYKHM mepeceueHHs

9THX NPSIMBIX SBISIFOTCS BEPIIMHAME HCKOMOTO TPEYTOJIBHUKA.
8.a) L4=10°,LC=78°, £LB=180°—- 44— ZC=180°—-10°—78°=92°.
T k. HAMPOTHUB MEHBIIIETO yTIIa JIEKHUT MEHbIIas cropona, To AC > AB > BC.

OtBeT: b, ¢, a.
6) £B=180°-Z4 - £C=180°—-178°—1°=1°,

T K. HAIPOTHUB MEHBIIIET0 yIJIa JISKUT MeHbIas cTopoHa, To AC = BC > AB.

OtBeT: ¢, a = b.
9. Z4=180°—- 4B — ZC=180° - 67° — 78° =35°,
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T K. HAIPOTHB MEHBIIETO YIia JEKHUT MEHbIIAss CTOPOHA TI0 CIEICTBUIO U3 TEO-
pembl cunycoB, T0 BC <AC < AB. Otser: a, b, c.
C 10. a) T.x. NM — wmemuana u Bbicota B AACN, TO
AACN — paBHoOenpenuslit u AN = CN; Tk
AN+ NB=a, 10 CN+ NB = a.
3unauut, PIACBN)=CN+NB+BC=a+c
30° 6) ZMAN = /MCN = 40° (1.x. AACN — paBHo-
4 40° B OenpeHHbIil);
N ZABC =180° — 40° — 30° — 40° = 70°.
3uauut, ZACB = ZABC =70°.
3uaunt, AABC — paBHOOepeHHbIH ¢ ocHoBaHueM BC.

M

YeTpIpexyroJbHUK
B C 11. AB = BD = CD, T1.x. tpeyronsauku ABD n BDC —
y paBHOOEPEHHBIC
ZABD = ZBDC = 90° no ycnoBuio
A4 H D AD = a, AD — 6onpluasi CTOPOHa, T.K. 3TO THIIOTEHY3a.
ITycts AB = BD = x, Torna P a2; 2% = a2; x= a22 .

T k. AABD — paBHOOEIpeHHBIN, 3HAUUT, LBAD = ZBDA = 45°.
A 3naunt, ZBAH = ZABH = 45°.

2 2
Mycts AH=BH=y; 2" =x% 2*=%.2=2 . =2 Oper. £,
y y; 2y V= == >
12.
a) 0)
B C H_B C
H
D
L A
A K D "
ZHBK =25°. 3uaunr, ZHDK =360° —  /HAK = 125°.
—90° — 90° — 25° = 155°. /BCD = 360° — 180° —125° = 55°.
uaunt, ZBAD = 180° — 155° = 25°. ZADC = 180° — 55° = 125°,
13.

CrpouM JIBe mapajuleNbHbIe TpsMbIe, YAAJCHHBIE IPYyT

B C or Jpyra Ha paccTosiHue, paBHoe 2 c¢M. OT IPOU3BOIIb-
HOH TOYKH A OHHON M3 HUX OTIIOKHUM OTPe30K 4B, pas-
HBIT 3 cM. 3aTeM MPOBOANUM OKPY)KHOCTH C IIEHTPaMH B
/| Toukax A u B pagmycom, paBHBIM 5 cM. Todku mepece-
A H D YEHHUs ITUX OKPYKHOCTEH CO BTOPOH NpsAMOHN aayT oc-
TaJIbHbIE WCKOMBIE BEPIIHMHBI IapajuieliorpaMMa. DTHX

Touek nepeceveHus Oyner 4. BoibepuTe X HU3 B KauecTBE BEpIIMH KOO 4eT-
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HBIE, INOO HEeUeTHBIE. 3a1a4a uMeeT U BTopoe pemieHre. OHO MoTy4yaeTcsi, eCiu
CHayaja OTJIOXHUTb AB =5 cM, a 3aTeM U3 To4YeK A U B mpoBecTH OKpY>KHOCTH C
pamrycom, paBHBIM 3 CM, TOJBKO B Ka4ecTBe 2-X IPYTHX BEPIIUH BBHIOCPHUTE U3
4-X TOUEK TepeceveHus Kakue-H1UOy b IBe KpaiHue.
14. cm. pemenne 3anaun 13. Toabko 37eck OyAeT OAHO peleHue, T.K. 3 < 4, T.e.
OJlHA M3 CTOPOH MapaijieIorpaMMa MEHbIIE BBICOTHIL.

15. MN=% (BC + AD). Noxazats, uro BC||AD. B c
UYepes Touky D npoBelieM MpSIMYI0 d, NapaulesIbHYIO \‘
npsimoit BC. M

K — Touka nepecedenus a u BN, A
ABCN = AKDN mo Bropomy mpusnaky (CN = ND, 4

ZCNB=/DNK (xax Beptukanbusie), Z/BCN = LZKDN

(xak HaKpecT JIeXall¥e TIPY IIePeceueHNH MapauTeNbHbIX IpsiMbIXx BC u DK ce-

kyuei CD)).
3unauut, BN = NK, BC = DK, x. BN= NK u AM = MB, To MN — cpennss nu-

HMS, 3HAUUT, MN :% AK.

o ycnosuto M. :% (AD + BC) :% (AD + DK).

3uaunt AK = AD + DK.

3HauuT, Touku 4, D, K nexxar Ha OJHOMN IpsMOi.

3nauurt, AD || BC.

16. T x. K — cepenuna BC u L — cepenuna CD, 10 c_ |
KL — cpennsas nunus B ABCD. K D
Amnanoruuno, NK — cpennss nuaust B AABC,

LM — cpennss munust B AADC, B

MN — cpenusist nuaus B AABD. M
3nauurt, KL||BD|/MN, NK]||AC||LM. N

3naunt, NKLM — mapanmnenorpamMm; IUaroHaIH Mapaienno-

rpamMma TOYKOH TepecedeHus neysTes nomonam. Y.t.m. A

17.

a) 0)

. .

18. Jluaronanu TOUKOH NnepecedeHus AEIATCS IOI0IaM.

19. /lnaroHanu TOYKOH MEPECEUSHHS IEIATCS MOTONIaAM.

20.a) LA=3x, LB=4x, LC=2x, LD =4x, LA+ LB+ ZC+ 4D = 13x,
LA+ £B="x, LC+ £ D=6x, LA+/B+/C+/4D=2(LA+4B)=2(£LC+4D);,
13x = 14x = 12x — nporuBopeuue. OTBET: HE MOT'YT.

6) LA=8x, LB="x, LC=13x, LD =12x, LA+ £ZB+ ZC+ 4D = 40x;
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LA+ 2/D=20x, /B+/C=20x, LA+ /B+ /C+ /D=2(/LA+ £D)=40x.
OTBeT: MOTYT.
21. £BAD =60°, AB =24 cm, BC + AD =44 cm.

B ¢ BH — BrbICOTA.
A—H =cosBAH = l ;
AB 2
h | 1
A H K D AH=EAB=12 cM. AD = BC + 24H,

BC+24AH+ BC=44 cm; BC+AH=22cm; BC=10c¢cwm;
AD =44 cm — 10 cMm = 34 cMm.
C 22. ZBAD = 60°, BC =15 cm, AD =49 cm.

B
BHwu CK — BoIicoTh, AH = KD; BC = HK,
AD=BC +24H =49 cwm;
2AH=49 cm— 15cm =34 cm. AH=12 cwm;
AH 1
ml m P —_ -
4 17 x D 1B cosBAH X

AB=2AH =34 cm; AB = CD.
3uaunt, P(ABCD) = AB + BC+ CD + AD =
=34cm+15cm+49cm+ 34 em =132 cm.
23. T k. npsiMast @ — KacaresbHast, To OM La.
T k. BClawu ADla, To OM||AD||BC.
T x. O — cepenuna AB (AB — nuamerp), To OM — cpen-
B was munus ABCD.

L Q C S(MOQD) :%
u é%g{é Tx. FR —lcpeaﬂfm JIMHUSA, TO
A’A B
P

S(MEQ) = % : % S(MOQ) = % S(MOQ) =

A =

= S(FERO) = % (MOQ) + é S(MOQ) = % (MOQ) = % S(MDQO) = % S.

11
=85=4-—85=—§8. Y11
s 24" 6

25. SZABC =S80, Sarosy ACIALICH|42Cs;
AABC, = AA4,B,C, (4,BC,B; — napamienorpamm) =
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2
= AABC~AA,BC, = Sasc _ A32 ,aTK.
SAIBICI 4B
AB 2
AAAleAAlBICI :>AA1 :AIBID _— =,
4B 1

AHANTOTHYHO BBIACHACM, 4YTO

A,B, 2
AA282C2 ~AABCwu 272 - T = SZABC =16= SAIBICI . SAZBZSZ =4.4, Y.r.1.
26.
BD = AC. C_ 1
Jlokasats, uto S(4BCD) = KM - NL. K D
NK — cpenusist muaus AABC.
3uauut, NK||AC. B
AmnarnoruuHo, KL||NM. M
3uaunut, NKLM — napaienorpamm. N
T x. KL — cpennss nmunaust AABC, To NK=% AC. A

T x. AC = BD, to NK = KL. 3nauut, NKLM — pomb0 ¢ nuaronansimu NL u KM.
1 1 1
S(NKLM) = E NL - KM;  Sypc =Z Sasc; Siom = Z Sacp;

1 1
Swvex T S.ou = N (Susc + Sacp) = n S4scos

1
SNKLM:SANCDf(SNBK+SLDM) - (SCKL + SANM ):SABCD 72 SABCD - SABCD == SABCD

4 2

1 1
— NL - KM=E SABCD' 3Han/IT, SABCDZNL - KM.

2
27.
AC=BD=a; KM+NL=b. C_ 1
KLMN — poMm06 (cM. ipeApIayIyIo 3a1a4y). K D
S(KLMN) = % KL - MN; B
1 a M
LM — cpennsist munust B AACD, 3Haunt, LM ZE AC=E . N
Amnanornuno, KL :% . A4
IIycts KO=x,0OL=y
a? a’
2=l x2+yr=— x+y=>b x+y=>b
4 4
b* b* a?
b 2 5 b2 2xy=——-—— |xy=——-——
X+y=E(H0yCH~) X +2xy+y = 4 4 8 8
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2_ .2 2_ 2
Snaunt, KO - OL =2 8“ . NL-KM=4K0-oL=2"=¢

bZ _ 2
3uaunt, Sypcp = NL - KM =

(cM. TIpenBITyITyTo 33134y ).

28. Ilycts ABCD — pnausblii kBagpar, MNPQ — naHHBII Hapauieorpamm,
npudeM M € AB, N € BC, P € CD, Q € AD. Ilycte MN=b, NP=c, /BNM = a.,
torna AB = a = bsina. + ccosa,, BC=a =

= bcosa + ¢sina, = T.K. AB = BC = a, T0 bcosa + csina, = bsina, + ccoso. =

= (sina — cosa)(b — ¢) = 0 = sina. — cosaa =0 = a =% ;
a* = 2S(MBN) + 2S(NCP) + § = bsina. - b - coso. - ¢ + ¢sina. - ¢ - cosa + § =
= % sin2a(b” + %) + S =a’;

MP =b? +¢? =\/2(“,2_S) = 2(aj/5—S) =\2V2(a2-$) .

smao

2

JlekapToBBI KOOPAMHATHI HA MVIOCKOCTH

29.y =kx + b, k=2, T x. uckoMas npsMas napajienbHa IpsaMoi
y=2x-5;Toy=2x+b.

T k. npsiMast mpoxoauT yepes Touky A(3; —1), To-1=6+b,b=-7.

3HaunT, y = 2x — 7.

30. A(x1; y1), B(xz; ¥2), Clxs; y3).

Urobsr 4, B, C nexanu Ha OJHOW NPSIMOW, HE MapajyieIbHOH OCH OpJMHAT,
HYXHO, 4TOOBI yIiIoBble KO3(duIreHTs! NpsMbIX AB 1 AC ObUTH PaBHBIL.
AB:y=kx + b;

yl=kxl+b .

y2=kx2+b,

M-y =k(-x); k=20 go k=30
Xp =X X3 =X
V2= N _I— J’l'

3HaYUT, HY)KHO, YTOOBI
X=X XB3TX
Ecmu touku 4, B, C nexxat Ha IpsIMOH, TTapaieIbHONH OCH OPAMHAT, TO X1=X,=X3.
31. cM. penieHue npeabIAyel 3a1aun.
2-1_ k-1
3.2 0-2°
k-1
-3= ,6=k—1,k="17.
2
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32. BeibepeM cucTeMy KOOpAMHAT Tak, Kak
MokasaHo Ha pucyHke. 40 = a.

3uauur, A(a; 0), B(0; a), C(—a; 0), D(0; —a). B C
VYpaBuenue npsmoit KN: y = kx.
OO6uee ypaBHeHHE TPSAMOM, MEPIEeHANKYIISp- R "
HOﬁKHpHMOﬁy:]QCZy:—£+b. M
k K (@]
a a P
VYpaBuenue npsamoi AK: 0= Z +b. Z =b.
X a A D
=4 —
y P x
__ X, a y=hk
Haiinem koopauHate! Touku K: I k k X a
——+—=kx
y=hx k k&
ak
y=kx = kx =
y=hx g e
a 1 2 a
;zx(k+—} a=x(k”+1) x=k2 T lx= a
* * k% +1
Haiinem 4K:

2 2 T IPAY. 2
UK = a —al ak _|a ak“—a N ak _
k2 +1 k2 +1 k% +1 k% +1

Z\[(ak2)2+(ak)z I e
k2 +1

k2 +1

VYpaBuenue npsmor BL: a=b; y=-— % +a

Haiinem koopauHaTe! TOUKH L:

2
X y:kx y:kx y= ak
y:__+a 2 k2+1
k X ke +1
=k a=;+kx a =X Z e ak
k2 +1
Haiinem BL:

ak YV ak? ’ x/(atk)2 +(ak? —ak? —a)?
BL = —+ —a = —
k% +1 k% +1 k% +1

va’k? +a? a \/_

= = k*+1.
k% +1 k% +1

ZBOL = ZDOM (xak BepTHKAaIbHBIE).
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BO = OD (1 x. O — ueHTp KBajpaTa).

3nauut, ABOL = ADOM (110 TUNIOTEHY3€ U OCTPOMY YTIIy).

3uauut, BL = DM.

ZBPL = ZDRM (xak HaKpecT JeXalllye yIbl NP NepecedeHuH MapaielbHbIX

npsmbIX AB u CD cexymieit PR).

3uauut ABPL = ZDRM (110 KaTeTy u OCTpOMY YIiIy).

3uaunt BP = DR; AP=AB—-BP=CD-DR=CR

ZAPK = ZBPL = ZDRM = ZCRN.

3aaunt AAPK = ACRN (110 THIIOTeHY3€ U OCTPOMY YTITY).

3naunt 4K = CN.

3uaunt AK® + BL> + DM’ + CN* = 24K’ + 2BL* =

. a’k2 (k2 +1) . a*(k*+1)|  2d?
(k2 +1)? (k2 +1)? (K2 +1)

HE 3aBUCHT OT k.

3HauuT, cyMMa KBaJpaTOB PacCTOSHUIN OT BCEX BEPIIMH KBajapara 10 MPSIMOH,

MIPOXOSAIIEH Yepe3 ero HEeHTpP, He 3aBUCUT OT BEIOOpaA MPSMOIA.

Ay 33. T k. paanyc OKpy>KHOCTH paBeH R, TO CTO-

poHna kBanpara 2R.

B L C BriGepeM cucteMy KOOpAMHAT Tak, Kak IOKa-

3aHO Ha PUCYHKE. 3HAYWT,

A(R; —R), B(R; R), C(—R; R), D(-R; —R).

VYpaBHEHHE OKPYKHOCTH X+ y2 =R

ITycts kOOpAMHATH TOUKU M(X; ¥),

MK=R-x, ML=R-y, MN=R+ux,

MP=R+y, MK*+ML*+MN +MP*=

=R -2Rx+x*+R*-2Ry+)*+ R* +2Rx +

D +x*+ R+ 2Ry +y, =4R* + 2x* + ) =

=4R*+2(x* + Y)=4R*+ 2R*=6R*. U.T.11.

(k2 +1) =242

LY

Ilycte AB=a, AH=b, AL = c.

BribepeM cucteMy KOOPJHMHAT TaK , KaK MOKa3aHO
Ha PHCYHKE:

A(0; 0), B(a; 0), D(b; ¢), C(a + b; ¢).

Iycts M(x; y).

AMP =x*+y*, BM* = (x—a)’ +)",
CM*=(x—a—b)+(y—c),

DM’ =(x— b)' + (y~c)’,

AM? — BM* + CM* —MD* =x*+y* — (x —a)’ —
—y22+(x—(a * b))’ + (V—C)zz—(x—b)zz (y—c) =
=X —(x—a) t(x—(atbh) —(x-b) =

= (x—xta)(xtx—a)+(x—a—b—x+tb)(x—a—-b+x—-b) =
=a(2x—a)—ax-2b—a)=

=2ax —a* —2ax + 2ab — a’ = -2a* + 2ab,

HE 3aBUCHUT OT X U J, 3HAYUT HE 3aBUCUT OT BbIOOpA TOUKU M.
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3s. y M
BribepeM cructeMy KOOpAMHAT TakK, KaK MOKa3aHO Ha
PHCYHKE.

A(0; 0), D(a; 0), B(0; b), C(a; b).

Iycts M(x; y).

AMP+ MC =x*+y* + (x—a)’ + (y - b)’

BM*+ MD*=x*+ (y— by’ + (x—a)* +)*

3uaunt AM* + MC* = BM* + MD? Bcerna. A D X
3uaunt I'MT — Bcs 1II0CKOCTb.

36.a) LAOB = 60°.

Ipoeenem CM||OB u CN||OB.

ZLAMC = ZAOB = 60° (1.x. MC||OB);

ZACM =90° — LZAMC = 30°;

Z0CA =90° - ZL4A0C =90° — 30° = 60°
£LMCO = ZACO — LACM = 60° — 30° = 30°;
£ZMCO = £ZMOC.

3uaunt, AOMC — paBHOOCAPCHHBIM.

3nauutr OM = MC

3Hauut, yeThlpexyroabHuk ONCM — poMmo, T K.
ZACM = 30°, T0 B IpSIMOYTOJILHOM

AMACAM=%MC.

3HauuT, AM:%MO; AO=MO+ AM:% OM.
I, Y — 2

3unaunt, OM :EOA. Amnanornuno ON :EOB.

e 2 —

OC:OM+ON:§ OA+ OB).

0)

LS

l B
<P

OC = 04+ O0B;
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B) AM||OB, BM||04;

ZAOM = ZMOB = ZOMB = ZAMO = 60°;
ZOAM = ZOBM = 60°.

3Hauut AOAM = AOBM — paBHOCTOPOHHUH.
OM =0A4+0B ; OB=OM;

Z0OCB =90° - ZMOB = 30°;

OB =%OC . 3Hauwr, OM=%OC ;

OC =20M =2(0OA+OB).
37. a) AM||OB, BM||OA.
y OAMB — poM6 (moKa3aTenbCTBO aHANOTUMHOE 10~
Ka3aTeIbCTBY B IIPEABIAYIIeH 3aaue).
AOAB — paBHocTOpoHHUH (T K. OA=0B =,

O
%& B /AOB = 60°). e

2 2
OK = OB? — KB? :1/}’2 :’"T :1/% ==

OM=0K=r\/§; OC=r. OM =0C- 3;

O_C=OM3‘/§; OM = (04+0B):

M 0) AM||OB, BM||OB;
OAMB — xBagpar;
A /\ OM = r2+r2:r\/§;
OM =0C 2 ;
WZ—OMz'ﬁ ;

OM =04+0B

oC = %@ +O0B);
A
— B) AC||OB, BC||04;
N ZAOC = ZLCOB = Z0CB = ZLACO = 60°;

Z0AC= LOBC=60°.

3aaant AOAC = AOBC — paBHOCTOPOHHUH.
OACB — pom0.

OC=04+0B.
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38. M — cepenuna BC: M(O; %j . N— cepenuna C4: N[%; 3) .

P — cepenuna AD: P —l;é . MN| i;—l ,FP —2;—l ,W l;1 .
2°2 22 2 2
39. 4(2; 3), B(-1; 4), C(1; 1)
a) myctb D(x; y). AB=DC. CB=DA
-3=—x+1 |[x=4
D(0; 4).
l=—y+1 y=0
6) CB=A4D

-2=x-2 |x=0
D(0; 6).
3=y-3 y=0

B) AB=CD.

-3=x-1 |x=-2
D(=2;2)
l=y-1 y=2

40. 4(0; -1),B(3; 1), C(1; -2).

1
Ay — cepenuna BC; A4, (2; Ej ;

1 3
B, — cepenuna AC; B, [E,—Ej ;

C) — cepenuna AB; C, (%, 0] ;

a2~ |: BB -2 ool L2l
2 22 2

41. A(1;-2), B(5; 4), C(2; 1), D(0; ~4);

AB(4:,6), CD(-2;-3), AB=-2CD,

TK.-2<0,T0 AB u CD MPOTHUBOTIOIOXKHO HATIPaBIIEHBI.
42.2x+my—-1=0, mx+8+2=0, my=-2x+1, 8y=-mx—-2,

2 1 1 2

y=——x+—, y=—ﬂx——, —:ﬂ, m’ =16, m=x+4.
m m 8 4 m 8

OtBeT: 4.

43. alb . |E|:|B|;

a (xo; ¥o), b(x;¥);

x—?2y—2?

x-xg+yvy=0

2

Tx. alb u |E|:|E|’TO {xo +yg =32+
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Wo __ Yo =X
X=—" r=- __ W { _
Xo Xo X = X ==Y
2.2 2..2 o
yy X +y = —X,
3§+ 3G =5+ X8+y8=y2(—° 3 OJ V=g |77
X0 X0 X =Y

OrTBer: E(fyo; Xo) WA b (705 —x0)-
44. A(1; 1), B(2; 1), C(-1; 4).
AA,; BBy; CCy, — MeauaHsl;
13
A, — cepequna BC = A, | —;— |;
1 P 1 [2 2}
5
By — cepenuna AC = B, (O; 5) ;

C, — cepenuna AB = C, [%, Oj , TOT 12
A4 —l;l , BB —2;1 , CC| i;—4 , 3HAYMT,
2 2 2

2
AAI—‘/1+1:\/I:£,BBI— 4480 N6 oo o B Y80

474 V2 2 4 2 4 2
45.

AN

4 N

1o cBolicTBY MenuaH TPEYrolbHUKOB.

ﬁzg, PN :lBN, MP :lMD, Smp :lSABD, T.K. BBICOTBI Y 3THX Tpe-
PN 1 3 3 2

YTOJIBHUKOB OIMHAKOBEIE, a ocHOBaHWEe AAMD B 2 pa3a MeHbIE OCHOBAHHS
AABD.

1
Sup =§SAMD, T.K. BBICOTHI Y 3THUX TPEYTOJbHHUKOB, OIYIIEHHbIE U3 TOYKH A,

paBHBI, a ocHoBaHue A4AMP B 3 pasza meHblie A4MD.
1 11 1 1

3uaunrt, Syyp == Siup === Susp == Susp = Suscp-

3 32 6 12
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IIpeodpasoBanus ¢uryp.

46. Vckomoi siBisieTcst o01iast XopJa JaHHOH OKPYXXKHOCTH M OKPYXKHOCTH, €i
CUMMETPUYHON OTHOCUTENBHO JaHHOH TOUKH.

47. CtpouM mpon3BoIbHYI0 ToManyio ABCD Tax, uto ABCD — BBITyKIIBIN Ye-
TBIPEXYTOJbHUK, U 0TOOPa’kaeM BCE €€ TOUKU OTHOCUTENIBHO AD.

48. llentp cummerpunn ABCD — O. Uepes Touky C IpoXoAsT HpsMEIe, Tapa-
JISNIbHBIE CTOPOHAM U JEJsIIMe BBICOTHl MapajiesorpaMma Iornojam =
= cTpouM TouKy O.

49. Oceii cummeTpuu — He 6omblie 4, T K. 0Ch IMO0 COAEPKUT JUAroHaib, 1160
SIBJISIETCSL OOIMM CEepeIVHHBIM HEPIeHANKYISIPOM JUTSl IPOTUBOJISKAIINX CTO-
POH. 4 OCH COZIEPIKUT KBaJparT, 2 — poMO U IPsIMOYTOJIBHUK, | — paBHOOeIpeH-
Hasl Tparelys. 3 OcH He UMeeT HU OfHa U3 GHUTyp ¢ 4 yriaMu.

50.

D,

Uepes Touky M mpoBenem npsimyto /. Dy cumMeTpuvHa D OTHOCHUTENIBHO [ =
MD, — 06pa3 HCKOMOM IPSIMOH.

51.
A
C M
p
B
4,
[Tycts A; — cummerpuuHa Touke 4 oTHocuTenbHO p. [IpoBenem A4,B, nepece-

Karomyto p B Touke M. Touka M — uckomas.
52. Jla — TOuYKa nepeceyeHus NpsMbIX.
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53. Crpoum tpeyronbHuk ABC 1no 2-M CTOpOHaM U YTy MEXIy HUMH. 3aTeM
0TOOpakaeM €ro OTHOCHTEIBHO CEPeANHHOTO MEepNeHANKYIApa, MOIydaeM
AADC, npuuem LADC = ZABC = o. — B. Ilycts £ZDOA =, Torna ZAOC =1 —

y:LOAC:% :ADAC:n—a+B+% N

= /ZADB=a + +% . Ioctpotite o + B, 3aTeM © — o — . 3aTeM Tpeyroib-

HUK 10 2-M CTOPOHAM H yTIIy MEXIY HHMH.

54. He MOXeT, T K. B 3TOM CJIy4ae KOJIMYECTBO BEPIIHNH, JEKAIINX C OJHOU CTO-
POHBI, TOJDKHO OBITH PABHO KOJIUYECTBY C JAPYTOM, YTO B 5-YrOJbHUKE HEBO3-
MOJKHO.

55. cm. 54.

56. IIposemute npsmyro. OTIOKUTE HA HEH JaHHBIC YIJIbI, & HA UX CTOPOHAX OT-
PE3KU @ U ¢. 3aTeM MPOBEAUTE OKPYKHOCTh C IIEHTPOM B KOHIIE OTPE3Ka ¢ U pa-
JTILYCOM, PaBHBIM b. 3aTeM MpsMYI0, apaLICIbHYIO MEPBOi, Yepe3 KOHel| 0Tpe3-
Ka c. Uepe3 TOUKY MepeceueHus MPSIMON C OKPY)KHOCTHIO MPOBECTH MPSIMYIO,
napajuieNibHyto ¢. [ToiyduM UCKOMBI 4eThIPEXyTrOJIbHHUK.

57. Ocb cuMMETpUM INATHYTONBHHKA IIPOXOAUT 4Yepe3 BEPIIUHY U CEPeAUHY
MIPOTHBOIIOIIOKHOW CTOPOHBI, TOTA /3 CHMMETpUYHA [, OTHOCUTENbHO!] => [5 —
0Ch CUMMETPUH. AHAJIOTHYHOE JI0Ka3aTeNbCTBO U I [y U Is.

58.
E
F c
A | B
Her.
59. IIpoBenute npsAmbIE a;, ay, a; YEPE3 LEHTP OKPYKHOCTH NEPIEHIUKYISIPHO
naHHeIM npsiMmeiM. Ho OM — mpousBonbeHEIH paguyc, a OM; — cuMMmeTpud-

HBIA €My OTHOCHUTENBHO a1, OM, cummerpuueH OM| OTHOCUTENBHO ay, OM; —
cummerpudeH OM, OTHOCUTENBHO a3, Torna Ouccektpuca LMOM; npoxoauT
yepe3 BepIIMHY MCKOMOIO TpeyrojibHuka. Jlanee mpoBeauTe yepes Hee 2 mps-
MBIX, TTapaJule/IbHbIE JAHHBIM, a 3aT€M COCJUHUTE TOUYKH UX IIePECEUECHHs C OK-
PYKHOCTBIO.

60. ITycts AB — xopna JaHHOU [uuHBL 1IoCTpOMM OKpPY’KHOCTH C LIEHTPOM B
touke O u paguycom OM. Ilycts ona nepecekaet AB B Toukax C u D. Ilosep-
Hure AB Ha yron COM. 3anaya He UMeeT pelieHus eclid AB Gonblie AuameTpa
OKPY>KHOCTH.

61. Takoil YeThIPEXyTOJBHHUK SIBJISCTCS PAaBHOOOKOW Tpamelueidl = ecTh 0Ch
CUMMETPUH — NpsAMasi, COEJUHAIONIAs CePEAUHbBI OCHOBAaHHUM.

62. cMm. 3anauy 59.

63. TTapannensHo 1000 M3 TUaroHaNeH MPsIMOYTOJIbHUKA.
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64. TTo popmyne I'epona: S :Jp(p—a)(p—b)(p—c)(p—d) ,rae a, b, cud

— CTOPOHBI, p — HOJIYNIEPUMETP.
65. Ilyctes O; nu O, — TEHTPHI JaHHBIX OKPYXKHOCTEH, a Touka O — HaHHas
Touka. IToBepHuTe OfHYy U3 OKpyxHOcTel Ha 60° Bokpyr Touku O. IlycTh OoHa
repeceyeT BTOPYIO B TOUKax A u B u mycTh ux oOpa3zamu sBistoTcs ToYku C U
D cootBercTBeHHO, TOrna ACOA u ADOB — HCKOMBIE.

IIpeoOpa3zoBanus nogoous.

66. T.K. IEHTPBI TOMOTETUH pa3IMYHbI U IPOU3BEACHHE KOIDYUIIEHTOB PaBHO
1, To 9TO MapayIeNHHBINA IepeHoC.
67. Eciu npousseneHne kod3(p(GUIMEHTOB HE paBHO 1, TO pe3ylbTHpYIOLICE
npeoOpa3oBaHIe TOMOTETHS = MPSAMBIE, IPOXOAAIIHE Yepe3 LEeHTP 3TOi roMo-
teruu. Eciu pesynsTupyromiee npeodpazoBaHie — NapajuienbHbli nepeHoc, To
IpsiMBbIE, IapajlieIbHbIE BEKTOPY 3TOT0 IEPEHOCA.
68. T.x. AdABM~ACDM, TO OHU TOMOTETUYHBl = FOMOTETUYHBI U OKPY>KHOCTH,
OIUCAaHHbIE OKOJIO HUX.
69. cMm. 3aauy 68.
70. TpeyronsHUK, 0Opa30BaHHBIA CPEJHAMH JIMHHUSAMH, T0J00CH TaHHOMY C KO-
sddurenTom 1 =R, =£.

2 2
71. T k. TOUKM KacaHUs 3aJaHbl, TO
IIPOBEAS IMOCTPOCHUS, IIOKa3aHHbIC HA
pPHCYHKEe, MOIy4dM TOouky O; —
LEHTP OJHOW U3 OKpyXHOCTell. AHa-
JIOTUYHO MOXKHO IOJIYy4YHTb M APYIue
LEHTPBL

72. Ilycts MN — nanHas xopaa, Touka O — ee neHtp. IlocTpoiite npou3Boib-
HbIld kBaapat ABCD Tak, 4yto0Obl Touka O Obuia HIEHTPOM cTOpOoHBI AD. Ilycthb
OB u OC nepecekaltoT nyry B Toukax P u Q. Omycrure U3 HUX NEpHIEHIUKYIs-
pet Ha MN n poBeaute otpe3ok PQ.

73. Ilycte AOB — naunnblii cextop. Iloctpoiite
MPOM3BOJNBHBIN KkBagpaT MNP(Q Tak, 4TOOBI
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AB||MN]|PQ. Ilycts ON n OP niepecexaeT ayry B Toukax KL. IIpoBexute otpe-
30k KL. 3arem uepe3 Touku K u L mpsimeie, napamiensasie NP u MQ, nyctb
OHU IEPECEKAIOTCS C pajlycaMu B ToUkax S U R COOTBETCTBEHHO, Torna SKLR
— HWCKOMBIN KBaJpar.

74. Ilycts AOB pannblil cexrop. IlocTpoiite npousBoibHbli kBaapar MNPQ
Tak, 4to0bl M€ A0, a P, Q€ OB. Ilycte ON nepecekaer ayry B Touke C. Omnyc-
tute u3 Touku C nepneHauKymsip Ha OB — nonyunm touky D. Ilycts CE||MN
nepecekaeT A0 B Touke E. [Tycts EQLOB, Torna GECD — UCKOMBII KBagpart.

IIponopuuoHaibLHBIE OTPE3KHU
75.
B;

B,

Touka C, nepeiiner B Touky C; u Touka C; B Touky C; (IIpH TOMOTETHH C LICH-
-04, —04;
04 04
oxHoit npsimoit u touku P, C; u C; — ananornuno = C,,Cy, C; nexar Ha oA-

HOH NpsMoH, npoxoasieil gepes Touky O.

TpoM B Touke O U k| = ) = Touku O, C; u C, — nexar Ha

76.
S
DANLN ¢
A M B
Ilycts AD JCD

D
I'omoreTus ¢ ueHTpoM Su k = i:—A NEPEeBOJUT TOUKY B B TOuKy B, a Touky M

B Touky M;. Cpenusis nuuus ACDB, He mapajuienbHa OCHOBAHHIO, YTO HEBO3-
MOXHO = AB||CD.

1. K D C

KO||CB; AANO ~ ADNK (nio aByMm yriam) = M
N,
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= A9 ANy prisc
KD ND

AN A0 4O a-
OR=A0 =KD = N _A0_A0 _a-d _,
ND OR NP d—b

:k:a—d I/Id:a+kb.
d-b 1+k
78. PR||AB =

= AADB~APDS u AACB~AQCR,;
AB 4D " AB BC
PS PD QR CR’
AD = BC u PD = RC, yuuTbIBasi 3TH IPOTIOPIIHH,
PS=QR = PQ=SR.Y.r.n.
79.
Iycts DC || AB u M, N, S — nexar Ha
onHoi nipsimoi. [Ipoonum DC\||AB u
CeAC. MNNDC, = P, npuuem P—
cepenuna DC; = NP — cpenusis nu-
st ADCC, u NP||CC,, uTo npoTHBO-
peunt ycnosuto SeNP = DC||AB. 4 B

T k. AD||CB|PR, TO

il
{
]

.
\

D

;

<

IonoOue puryp
80.
MN Y AC u AABC~AMBN
Takoe BO3MOXKHO, Hampumep, 4B = /B, ZA = 4N,
Z£C = ZM. Y1 neBo3mMoxHO, eciu A4BC — paBHOCTOPOH-
HHUI, T K. B 3TOM Clly4yae
ZM=/N=/C= /4 = MN|AC. 4
81.
[pennonoxum, utro AABH~ACBH, 3 3TOro aBTomMaruye-
CKH CIIeyeT PaBeHCTBO BCeX YIJoB —> BH — menuaHa u
BBICOTA =>
= AABH = ACBH = ycrioBue HEBBITIOTHUMO.

Q

<
= ™
=

=

B 82.
M AB=BC = £BCA = ZBACwu LAMC = ZANB =90°;
AAMC~AABN 1o 1ByM yriiam.

83.
65
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Ioctpoum npsimeie DM v DM, || CBu C,B, B A ADM w A,D\M,

d_i_ a-c

d b a-q
a ¢ a a a-c a-¢_ a-c ¢ b

TK. —=—, —=—H = ; = =—=— — OHH
a ¢ ¢ q c a a-¢ ¢ b d

oJ00HBI 110 3-eMy Mpu3HaKy => L4 = LA4,.

84.
A4 B

D C

ABAC~ACD = A8 _AC _BC . 4 uBDC= = ab= d=ab .

AC DC AD
85. CtpouM npsAMOYToNbHBIN TPEYTrOJIbHUK IO OTHOIIEHHIO THIOTEHY3bl K Ka-
TETY, IOTOM CTPOUM €My FOMOTETHYHBIH, UCIOb3Ys U3BECTHYIO CTOPOHY Hps-

MOYTOJIbHUKA.
86.

AS = SB 110 cBONCTBY KacaTeNlbHbIX;
£LMAD = ZMBN u MBC = ZMBN 1o cBOWCTBaM YIJIOB, 00pa30BaHHBIX XOp-
namu 1 kacarenbHbiMu = AMAD~AMBN u AMBC~AMAN no 2-m yriam =
MD _MA_AD MA_MN NA _
MN MB BN MB MC CB

MD MN
= N MC = MN=vMD-MC .Y.1.0.
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6)

1»*

ZBAM w ZBAN 0o coBnaaaioT, 1100 ABISIOTCS CMEKHBIMU =
BM Rl

BN R,

= /BOM = ZBO,N (ueHTpanbHbie) = ——

88.

B

AAOB — npsamoyronsuslit, CO =R =
= A0=Am?+R? ;BO=vn?>+R> = AB=m?+n?+2R> =(m+n) =
=m’+n +2R =m’ +n*+2mn = R=mn =

= paccTosiHue MeXIy a U b, paBHOE 2R, paBHO ZM .
89.
a b ¢
TpeyronbHUKH MOJOOHH = — = —=—=k =
o boq
= a; = ka, b, = kb, ¢, = k¢ = 1o teopeme Iludaropa a12 + b12 = c12 =
=kaa, + kbb, = kcc, = aa, + bb, = cc,. U.T.1.
90.
B AABD u AABC:
/BAC — obuwuii, /KAB = ZACB, T K. OHH OIIH-
paroTcs Ha OfHYy Iyry, TK. a || BD, to ZKAB =
ZABD (xak BHYTpPEHHUE HAKpECT JieKallue) =
ZABD = ZACB = AABD ~ AACB =
A
C = — AB AD = AB*=AC - AD. Y.r.o.
H AC 4B
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Brnucannbie U onucaHHbIe MHOI'0yroJibHUKH
91. 2+3+4)a=360°= a=40° = UKB = 80°, UBC = 120°,
UAC=160°, t.x. ZBAC, Z/BCA, ZABC — BnMCcaHHbBIC =

= £ZBAC =% UBC=60°; ZBCA =% UAB =40°, LABC =% UAC = 80°.

92. UAB =24°51' = ZACB :% UAB =12°25'30" = ZBAC.

T k. TpeyronbHUK paBHOOeApeHHbIH = LABC = 180° — 24°51" = 155°9'.

93. IlpoBeauTe MEPHEHAUKYIAP K MPSIMOM, PaBHBIM BbICOTE. 3aT€M MOCTPONTE
MenuaHy. Uepes TOUKy ee IepeceueHus ¢ NpsMOil IpoBeAuTe NePHEHAUKYIAP-
Hylo npsmyto. HalianTte Touky nepecedeHust 3Tol mpsAMoi U OMCCEKTpUCHI. 3a-
TeM IIPOBEINUTE CEPEIUHHBIN NEPIEHIUKYILIP K OTPE3KY ¢ KOHIIAMH B 9TOH TOY-
K€ M BEpLIMHE TpeyrojpHUKa. IIpoBeaure OKpYKHOCTh C LIEHTPOM B TOYKE
HepECEUEHUs CEPEMHHOTO MEPIEHAUKYJIISIPA ¢ CEPEAMHHBIM NEPIEHAUKYIIPOM
K CTOPOHE TPEYTOJIbHUKA M PaJyCOM, PABHBIM PACCTOSHHIO JI0 BEPLIMHBI Tpe-
yroiabHuKa. TOUKM IepecedeHHs OKPYXKHOCTH C IPAMON OyIyT APYTMMH Bep-
LIMHAMH TPEYTOJIbHUKA.

94.

a) AB =20 cm, BC=2lcm.

ITo teopeme ITudaropa: AC =29 cMm = 2R =29 = R= 14,5 cm.

SABC:%AB -BC =210 cM™.

SA:rZJr%(ZOfr)-r+%r-29+%r(217r):210

27+ 207 — 72 +29r + 217 — #* = 420; r = 6em.

6) 40 u 30 cM, periaeM aHAJIOTHYHO a)

R =25cm, r=10cMm.

95. AC — nnameTtp OKpyXHOCTH, T K. ZABC =90°;

no teopeme Iudaropa: AC =+ AB>+BC? =25 =R :A—zc =12,5cm.

96.

AABC — npsmoyronbabrit (AC — auamerp) = LABC =90° =
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= LABH =22°30" = £ZBAC = 67°30' = £ZBCA = 22°30'.

97.

BD — 6uccexrpuca; AH = HC = BH = R (onucblBaeM OKpYX-
HOCTH) = LABH=55° = LHAB = 55° = ZACB = 35°.

Q

98. B
AK=AB=CK=R
CH — buccektpuca = K

= LACH=45° = LACK = LCAB =52° = H

= ZLABC =38°.

99.

1) Iycts ZABC =20, ZADC = 4a., ZBAD = 3. B

T k. ABCD — Buucannbiii = LABC+/ZADC = 180° =

= 60 = 180° = a = 30° = LABC = 60°;, ZBAD =90°;, 4

ZADC = 120°; ZBCD = 90°.

2) Iycts ZABC =20, ZADC =30, /BAD = 40 =

= LABC+ ZADC=180°=5a = a.=36° =

= LABC=172°, ZADC = 108°, ZBAD = 140° u D

ZBCD = 180° — ZBAD = 36°.

3) lycts LABC =3a, ZADC =4a, /BAD =20 = ZABC+/ADC=180° =
80° 540° 720° 360°

=To=>a= = LABC= , ZADC = ,ZBAD:T,I/I
ZBCD =180° — ZBAD = 900 .
100.
B
C
K
A - c

B,
JHoxazate: 4, B, K, C; — nexat Ha OAHOH OKPY>KHOCTH =>
= AB,KC| — onuCcaHHBII YETHIPEXYTOIbHUK =>
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= CyMMa IMPOTUBOIIOIOKHBIX yTiIoB — 1o 180°

ZLAC,C= £ABB =90° — no ycnosuto = LAC,C + £LAB,B = 180°
AABB|~AACC, (4B, = £C,=90°, L4 — obumit) = LABB, = LACC, =

= /B KC=90°—- LACCin LBAC =90 - LACC, = £BAB, = ZBKC,
£C\KB=180°-4£B,CH=/BAB+/C,KB,=/BAB+180°-4ZBAB,=180° =
CYMMBI IPOTHBOIIOJIOKHBIX YIJIOB PaBHBI = MOXHO OIHCaTh OKPY>KHOCTb.

I'eomeTpuueckne HepaBeHCTBA

101. ITycte B AABC AB = AC,BC=a, LA = a, A4, un BB, — Mennansl.

A4
BIDLBC:CD:%,BD:%":BID:_IZ a_.

a
4+tg—
g2

Z/BBD = [} ipu BO3pacTaHWHU O YMEHBIIIAETCS =

:>AA1 = ZBID = ZBBI . SinB, o= 600 = B = 300, AA] ZBBI,
ecin o < 60°, To A4, > BB,.

102. 0 < 0. <£90°, sina. + cosaL < \/E

Io ¢popmysie sinal + cosa, = \/Ecos(g - aj < \/E =

b
= cos [Z - ocj <1, YTO UCTHUHHO.

2
103. m,, mb—Mez[HaHH:m,,z:aerbT;
2
a’ T (4 ) 1wy
mi= b= = : :_( 2 2} — = b5
4 m; a—+b2 4\ 4a° +16b 4 m, 2
4
m, 1 1 m,
AHAJIOTHYHO, >S— = <=4 <) Y
mb 2 2 mb
104.

ca
T a’+| —— —13
a+c”—b° a+b

cosZB = =
2ac ca
24
a+b
122 (arpp-c?)=29f < |
(a+b)? a+b a+b

2 =pl [ 1- c 2ab+ - b 2ac+ __¢@ \Zbc
a+bja+b a+cla+c b+c}b+c
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2ab _a+b
Tk ——< - (aHANMOTUYHO 7S IPYTHX CTOPOH)

a+b
I+, +1°<p(a+b-c)+(@+c—b)+(b+c—a)=p-.

105. S =+p(p-a)p—b)p—c); S= pros =Pz =bp=c)
p

p—a+p-b+p-c ’ _p_3
3 27

=

H3BectHO, uto (p — a)(p — b)(p —¢) S(

p2

)4
> r<— =>85=rp<—.
33 P30

106. TTo popmyie Tepona S° = p(p — a)(p — b)(p — ¢) =
a2a—(b-c)=4p-b)p-c)=

k= \/4p<p Ap-BNP=0) ¢ [0y

h22

a
107. cm. 3amauy 104.
2> 2bcp 4bc

la :(p+C)2( - )_( N )2 p(p a)

Tk 4bc<(b+c) =1, <p(p—a).
besino b_c
2

b +c? b2 +c?
(uepasenctBo Komm) = S <

108. Sy =

Tk. be <

2 a+b+c’

_c (a+b)2+c(a+b) a+b
R 2 =R 2(a+b+c) 2Jab =25

109. S5 = azb (a+b+cjr:>r= ab

Pa3nble 3agaun
110.
AB=A4,C;BA,=A4,C,= B,B=CC,,CB, =CB + BB,,
C,B=BC+CC,=CB =CB
111. MA+ AG =MG ; MB+BG = MG ;

MC+CG=MG = M_G=§(W+W+M_C)+(E+E+E) =

:%(W+W+M_C) 1k AG+BG+CG=0.

112.
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[Tycts O — mpoun3BoIIbHAS TOYKA TUIOCKOCTH => U3 3ama4du 111:

W:ém + OB+ 0C), OM, :%(O_AI+O_BI+O_C1)
_OMI—Wzé(O_AlJrO_BﬁO_CI—m—@—O_C)

i, =< (4 + B8, +C)).

4 B 113. AB||CD, AM* + BM*
3 AAOB u ABOM 1o Teopeme KOCUHYCOB:
BM? = OM? + R* —=20M - R - cosBOM
D c AM'=OM +R*~20M - R - cosAOM
oM AB||CD = Z/BAO = ZAOC =
= c0SBOM = —cosAOM =
= BM’ + AM* = 2(OM’ + R*). U.1.11.
114. cos’4 + cos’B + cos’C + 2cosdcosBeosC = 1
_ AB*+ AC?-BC? AB? +BC? - AC?

cosA ; cosB= ;
2AB-AC 2A4B-BC
AC? + BC? — 4B?
cosC = ;
2AC-BC

(AB*+ AC* - BC?)(AB? + BC? — AC?)(AC? + BC? - AB?) _
8AB2- AC?-BC? N
= (4B - AC* -BCHYAC* + BC* — AB).
[ToncTaBuM MoNTyYeHHBIE BHIPAXKEHHSI B PABEHCTBO (*):
(AB?* + AC? - BC?)? . (AB* + BC? — AC?)? N (AC? + BC? — 4B?*)?
4A4B?-AC? 44B?-BC? 44B?-BC?
. (AB* — AC* — BC*)(AC? + BC? — 4B?)
4AB?AC?BC?

cosAcosBcosC =

CUHUTACM YHUCIIUTECIIb.

(AB*+ AC* + BC* + 24B*AC* — 24B*BC* — 2AC*BC*)BC” +

+(AB*+ BC' + AC* + 24B’BC* = 24B*°AC* — 2BC*ACHAC® +

+ (4B + BC' + AC* + 24C°BC* = 2BC*AB* — 2AC*AB")AB* +

+(AB*AC* + AB*BC* — AB° — AC® — BC’AC* + AB*AC* — BC*'AC* -

—BC*+ AB’BC") = 44C°BC’AB* = AAC?BC?AB? _ 1.YT.x
44C*BC?AB?

115. Ecniu ZA > ZA,, 10 BC > B,C,

ITo Treopeme xocunycos u3z AABC u A4,B,C;:

BC*=AB*+ AC* —24B - AC ~ cosd

BiC* = A,B)> + 4,C\> = 24,B; - A,C, - cosA,

BC™—B,C\*=24,B,-A,C, - cosA—2AB - AC - cosA=24,B,-A,Cy(cosA,— cosA),
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TK. LA > /A, = cosd, > cosd = BC* - B,C,>> 0= BC> B,C,.
116. Ananornuna 3agade 115.
117.

Bl Al

4 5 PN g
cM. popmynsl 3anaun 104.

JUIHA OUCCEKTPUCHI PaBHA! AA12= 2bep (1 — j ; BB ,2 = Zacp [1— b j

b+c b+c c+a a+c
a+b+c
rae a, b, c — CTOPOHBI TPEYTOJILHUKA U P :T,
ecmn Ad, = BB, 10 —2{1-—4|=—¢ [1__b | 5
b+c b+c) a+c a+c
b a — 11 c(b—a)  abla-b)a+b+2c)
b+c a+c (B+c)? (a+c)? (b+c)a+c) (b+c)*(a+c)?

W YYUTBIBas, 9TO @, b, U ¢ — CTOPOHBI TPEYTONbHUKA 1 =
= MOJIOKUTEIbHBI = a = b (4T0OBI JOCTHYH paBeHCTBa). U.T.1.

118. AABC = AEDC = AC = CE u 1o Teopeme cunycoB uz AABC
FC=CE= 2asin% ;

180 -

ZBCA=4DCA = = LACE =20.— 180°.

ITo Teopeme xocunycos u3 AACE:
AE*=AC* + CE* - 24C - CE - cos(2a. — 180°) =

= 4azsin2% (1 - cos(2a — 180°)) = AE = 2dsin% cosa - /2 = 0;

sin%[l —2sin? gj = !

2) 22"
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3n
Pemiast ypaBHEHHE, HAXOIM, 9TO O, =? +2mn,neZ=

3n o .
=>a =?= 108° = NATUYroJbHUK — NPaBUIbHBIN.

119. BCFC; — npamoyronbhuk, C;C — nuamerp, T.k. ZC;BC =90°,
ZBOC = 45° = no TeopeMe KOCHHYCOB:

@ =2R* — 2R%c0s45° = 2R* —2R? => R=—2 _ :CIC

o Teopeme [Tudaropa

2
442 22 = 242 +a\/_ . BC,=a 2+\/E -
22 2-42 2-42

— 2a .
A

BCIZ =

:SBCFCI :(12‘ % = az(\/z+1).

120. CepennrHa MCKOMOW XOpABI COBMANAET C OCHOBAHHMEM IEPIEHINKYISPA,
OIYIIEHHOT'O U3 JJAHHOW TOYKW Ha APYTYIO0 CTOPOHY yrjia. 3ajaya He UMEeT pe-
LIEHHs, €CJIM PACCTOSIHUE OT OCHOBAHMS IEPIEHIUKYNSpa IO BEpIIUHBI yIia
MEHBIIIE [TOJIOBUHBI JJTMHBI XOPIBL.

121.

ITo Teopeme IMudaropa R* =32 = R’ =42 ;
AO=0B = AH=HB =4 = u3 AAOH: OH=+/32-16 =4 cm.
122.

W3 AATO: sinOAT:% =% = LOAT =30°= LOB4A = LAOB = 120°.

123. OM=R=~3*+42 =5; ,,=2nR=10m.
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124.

4,

ABNCD = O — ponycTum.
ocC AC

ITo Teopeme cunycoB u3 AOAC: —— = — .
sinOAC sina

OD BD
AHaJIOTUYHO: ————— = — .
sinOBD sina
T k. sinOBD = sin(n — OAC) = sinOAC = o = AC ;
OD BD
AC, A,C, BD, B\D — xacaTenbHbIE =
A A
AC=4,C;; BD=B,D = AC =—C;
BD BD

A
CDNA,B, = K u 1.k. nenut CD B OTHOIICHUH % =

= Touka K coBmazgaet ¢ Toukoil O = CD mpoXoauT uepe3 TOUKY IepecedeHus
JMaroHajeil BIMCAaHHOTO YeTHIPEXyroMbHUKA. AHAIOTHYHO, JOKa3hIBAaeM C APY-
roil IMaroHaJblo.

C 125. ZBAC — menblnii yroi, ctopoHa 4AC IpOXOAUT MEXKAY
cTopoHamu yria BAD (uHaue — MPOTUBOPEUME BBITYKIOCTU
qeThIpexyronbHuka) = AC nepecekaer BD ¢ KOHIIAMH Ha €ro

D B CTOpOHAX.
AHanorudHo nokassiBaem, 4t0 BDNAC = ACNBD. U.1.1.

A
126. KoHupl m1000#1 CTOPOHBI YETHIPEXYTOJILHUKA JIEKAT B

OJIHOHM MOIYIUIOCKOCTH OTHOCHUTEIBHO MpPSIMOH, COIEpXKallledl MpOTUBONIEXKA-
ero e cropoHy. B To#H, rie HaxoquTcs Touka MmepeceyeHust TuaroHaiei.

127. Sn_Ka=%AC-BD - sin 30° =%- 12-8 -%=24 eM’.

128. Ilycts nan AABC, ZC=90°, L4 =15° LB ="75°.
CO — memmnana. S(ABC) = S(CBO) + S(CAO) =
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12 1% . c? o o
=—.—-8in30°+——"sin150° = — (1 k. LBOC =30°, ZAOC = 150°,
2 4 2 4 8

aCo=%).
2

129. OM =+/144+25 =13 cm;

a) AB — mennana = AB :%R = % cMm;

13 ABC: sin60° =22 = 4c=32. 2 _ 133 ou:
AC 2 43
13\/_ 13\/_ [ 1 501\/5 CMZ;
0) BD — nuametp = BD =26 cwMm;

SKB:%BD AC: 26 * 26 = 338 CMZ;

B) Sxi08 =% R*-sin72° = 129 sin72° = S5 =5 - % $in72° ~ 402 cM’.

130. OM =R =~/9+16 =5cM. Sy, = TR” =251 cv’.
131. EF — cpenusis nmuaus ABCD;

DC,=AH=a, CK=BL =b.
Unycrs ECi=EH=x,EF =1, FK=FL=y;

a)
A B
E F
G H K L
D C
at+b by
Supre=({+y—x 2, e ;
apre = (I +y —X) L)
a+b by _ax

Seper= =y +x)—— 2 )
= S\ arE — SZCDEF = (a +b)(y—x)—by+ax=ay-bx;
ecnu S| =S5,, To — = ﬁ = AD||BC;

Xy

a+b by

0) S.usre=(~y—x) 2 2.z > 5 4 B
S,coer=(+y+ )a+b_b7y_a_2x = G/|H LI \F
=8 -8 =(a+b)(y+x)—by—ax= E
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=ay+bx>0=
= IJIOINAIU HE OJUHAKOBBIE.
132. Beenem 0003HaYeHUs aHAIOTHYHO 3aaue 131.

Mo=NP=2L. ¢ - pk HO=OL

EMFN — mapaiienorpamm.
a)

x+y;0E:0F:%;

PO=00=

AH +M EH-AH OQ- M
SAMOFZHQ( 2 j+ 5 - Q2 Q:

2
_g(l+x+yj +a+b(l jzl 3a+b b—x+ﬂ:%EQ+MQHO,

2 2 4 4 4
KC+NP_OP-PN+KF-CK=
2 2
l+x+y+a+b(i_4]:L.L3b b_x_ax
2 4 (4

l(“;b):%(ABCD), Tk To 3amaue 131

2l 6 4 \2 )2 4 2

S(CFON)= PK

_KC o (NP o b
2 2 2

otkynma S(AMOF) + S(CFON) —
S(ABCD) = l(a + b). U.T.1.

6)
A 1] 1] B
Ll Ll
0
P|Q
: :
D c
Sepo— pi| KC+NP\_OP-PN  KF-CK _
2 2 2
_b Iyxxy axb(l N 1 ax3b bx ay
2 2 4 2 2 4 4 4
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CkuazipiBas, nonydaem S + S, =@ =% Suscp, TK. Sypcp = l(a + b)

(cm. 3amauy 131). Y.r.a.

133.

G p ANBK~AABC (£B — obui, AB _ BC _ l):>
K NB  BK 2

= NK||AC.

B Amnanornuno: MS||AC; MN||BD||KS.

M Taxoke oueBunno: NK = MS; NM = KS = NMKS — napai-
JIETIOrpaMM.
A T k. NK||AC = £4A0B = ZMNK,

S,

napy

=MN - NK - sinMNK;

SABCD :%AC -BD - SlnAOB,

TK. AC=2NKn BD =2NM = Sy.p, = 2NK - MN - sindOB =

= St =E =5 =l Sy Y.
S, 1 2
134.
C I MN = 5cm, KS = 9cm, BD = 5cwm;
K D ABKM~AABC (£B — obuuii, 4B = £) =
KB BM
B = KM||BD||MS u KM = NS u KN = MS =

= KNSM — napaiienorpamm.

MS = KN :% BD = 2,5cm = B AKON 110 Teopeme KOCHHY-

A

COB:
KN*= KO+ ON* - 2KO - ON - cosKON;

1,52+2,52-25% 15

cosKON= =0,3 = sinKkKON= 0,95 =
2-15-25 5

1
:>SKMSN=5 -3:5:095~7 = u33amaun 133: Spcp=2-7=14 oM.

135.

141 4 l)l
A,B,CD; — napannenorpamm, B,Cy||BD = £LCC\D = LCOD;
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Siap = B1Cy - C1D; - sinCC\D;  Sypep =%BD -AC - sinCC,D;

BB,C\D — napamnenorpamm = BD = B,C,, AC=C\D; =
S, 2
—2 == = Snap = 2SABCD~
S 4Bop
136.

B
4

D
u3 3agaun 133 cnempyer, YTO MIIOMIAAN 3TUX YETHIPEXYTONBHUKOB PaBHBI 28, 3cp
= paBHBI MEX1y COOOM.

137.2) KM =6, KL =16 +16 =442 , LM =16 +4 = 2/5 ;

KL:y=x= LZLKM =45° =
:>SKLM=%KL-KM~sin45°=%-4\/§~6-g= 12.

6) ABCD — xBanpar = S = AB’

AB=+9+16 =5= S5=25.

B) PORT — xBagpar. S=QR’

OR=+16+9 =5= §=25.

r) ABCD — tpanenus;
AB=AD=4,DC=6:>S=%(AB+DC)-AD=% (4+6)-4=20.
n) BE =5, BCDE — tpanenus =
:>STP=%(BE+CD)-CH=%(3+6)-2=9;

SABE:%'AH'BE='3 '6=9:>SABCDE=9+9= 18.

138. Yron 10-yronpHuKa paBeH (n=2)180 = 3. 180 = §k (k=90°);,
10 10 5

5-yroiabHHKa =§k = %x + ﬁy =4k =

5 5 5
= 4x + 2y = 10 (x — uucno 10-yronpbHUKOB; y — 5-yroJbHUKOB, CXOIATCS B
onHol Touke). [TonGopom Haitem nenble 3HaUeHUs I X U y: x =1,y =2 =
= B oznHoll Touke cxoaarcs 1 1ecATHYroabHUK U 2 MATHYTOIbHUKA => IIPHU 00-
X0JIe MATHYTOIbHUKA OKOJO OJHOH CTOPOHBI JIEKHUT JECATUYTONBHHUK, OKOJIO 2-
i — ISATUYTONBHUK, 3-e — NecATUYTONbHUK, 4 — ISATUYTOJIbHUK, 5 — Hecs-

79



http://alexbooks.ucoz.com

THYTONIBHUK => K | U 5 CTOPOHAM NIPHJIETAIOT MATHYTOIBHUKH, YTO MPOTHBOPE-
YUT YCIOBHIO = HEBO3MOXKHO.
139. R — pamguyc 3. mapa; »— paguyc §. mstua; = 2nR; Ly = 277

crano: 2nR + 1; 2nr + 1 :R,:ZnR+1 ;r,:2nr+1 N
T 2n
3R'*R:2nR+lfR;r’frzan_l—r
21 o

1 1
R —R=—/; 7 —r=— = 3a30pbl OIUHAKOBBI.
2n 2n

140. Bo3smem 3 mpou3BOIbHBIE TOUYKH HA OKHE.

AA4,B,C, onpenenseT eAUMHCTBEHHYIO OIKUCAHHYIO OKOJIO HET'O OKPY>KHOCTb; U3-
MepuB CTOpoHbI A4,B,C| HalijeM paauyc 3TOH OKPY>KHOCTU U BBIPEKEM CTEK-
110.

141. Ecnu momepeMeHHO YKIJIaAbIBaTh B JJIUHY TpPANEINH C Pa3HBIMH OCHOBA-
HUSIMU, TO B psia yMmectutces 10 tpaneuuid, T.x. BH = 10, To B IIUPUHY MOIY4YUM
8 psimoB.

U ocraercs ¢anepa pazmepom 10x80 cM, rue momecTurcs eme 3 Tpamnenud =
Bcero Tpanenuit 10 - 8 + 3 = 83 mryku.

142, Sy, = 24 M2,

SrmuTKu = 6 N R2 % Sin600 —iz.mg = 600\/5

Suons 240000 40043

S 60043 3

5% = 20;/5 => IUINTKH HY¥KHO: 422\5 ~ 243 mTyKH.
2
143.S6=6-R2-§= 3€R ;

MK — meaunana = MK :%R ;

iy MK . MK-2 3R
AM

5

S

1

SA
144. S, = nR* = 1007 cm*;
S, = o= 56,251 CMZ;

2
=7 => TPEYTOJIbHBIX IIIMTOK NOTPeOyeTCs B 2 pasa OobLIE.
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S _ 100
S, 56,25
145. S = R* = 504171 MM’

5 - 2g_loosam o,
3 3

=R, = /10(3)82 ~58 MM = D; =116 MM =

= 142 - 116 =26 MM — yMEHBLIMICS JUAMETD.

146.

Seer = R = 11,5625 Mm* ~ 4,9 MM = Harpyska: 4,9 - 65 =319 kr.

147. Sypopa = 110 - 150 = 16500 M

Suexos =4 - 40 - 10 = 1600 M*;

Senanos = 20 - 20 - 10 = 4000 m°.

JlomxHO ocTaThesl paccTosiHue (R) He MeHee 5 M IO NepUMeTpy NOMEIEHUH U
3abopa, T.e.

Suexon + R=4-50-20=4000 M". Sy +R=10-30-30=9000 m".

Sgews T R=1 - 157 % 707 M.

Sia60pa=16500—(100-140)=2500=>cB0O0OaHOr0 Mecta=16500-16207=293 M, B
J1F000#1 TOUKE KOTOPOTO MOKHO PACIIONOXHTH IIEHTP KITyMOBI.

148. Ecnu Obl Takas mpsiMas CyIIECTBOBaa, TO YHCIIO BEPILIMH 10 00€ CTOPOHBI
OT Hee OBUIO O/IMHAKOBO, a T.K. MHOTrOyronbHukK umeer 1001 yrom = 3710 He-
BO3MOJKHO.

149. Bos3smem mpoumsBoibHO 5 Touek A, B, C, D, E. Jlokaxem, dTO
BCDA — Bbinyknslid. [lo ompeneneHuIo BBITYKIOCTH, NMpsMasi, IPOBEICHHAs
Yyepe3 JIBE COCEIHUE BEPIIUHBI, OCTABISIET MHOTOYTOJIBHUK B OJTHOM IMOJYILIOC-
xoctu. Ilposens npsmele AB, BC, CD u AD, ybeaumcs B UCTUHHOCTH yTBEp-
JKICHHS.

150.

~ 1,8 paza.

=

a) Ecau 3TH TOUKM COCTaBILSIOT BBITYKJIbIHA HIECTUYTOJIBHUK, TO OTBET OYEBUJIEH,
T K. CyMMa BCEX CTOPOH YIioB 720° = xoTs Obl 07MH U3 HUX > 120°.
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6) ecmu kakue-HUOYIb 3, 4 WK 5 TOUEK JIeKAaT BHYTPU 3TOTO LIECTUYTOIbHUKA.
[Iposenem nuaronanu BF, BE, BD. Touka Me(ABF). IlpoBenem mnpsmbie AM,
MB, MF. Cymma 3tux yrios 360° = ZBMF (wampumep) > 120°. U.t.1.

151. Haiinem cymMMmy BHYTpEHHHX YTIJIOB TpeyroibHHKa. Ecimm TpeyroiapHHK
UMeeT BEPILUHY B JaHHOH TOuke, TO yIibl B cymMMe cocTaBisitoT 360°. T k. To-
gek 30, To cyMMa COOTBETCTBYIOLIMX yTriIoB paBHa 360° - 30 = 10800°.

CymmMa yriioB 100-yrompauka: 180(100 — 2) = 17640° =

= CyMMa BHYTPEHHUX YIJIOB TPEYrONbHHUKA:

10800 + 17640 = 28440° => 4KrCNIO TPEYTONLHUKOB: 28440

= 158 mryk.

152. JlaHHbIe TOYKH JIe)KaT BHYTPU U B BepIIMHAX HEKOT'O /-YTOJBbHUKA, TAe 1 <
1000. TIpoBeaeHHBIC OTPE3KH Pa30MBAIOT ATOT /-YTOJIBHUK HA Psifl TPEYTOJIbHU-
KOB, JMOO COBMaJAlOT C €ro CTOpOHaMH. UHWCII0O BHYTPEHHUX BEpUIMH Tpe-
yronpauka: 1000 — n. OGImas cymMmma BceX YIIIOB TPEYroJbHUKA:

180(n — 2) + 360(1000 — n).

Yucino tpeyroiabHUKoB: (n —2) +2(1000 — ) = 1998 — n.

Yucno cropoH: 5994 — 3n.

O61ee yncio k OTpe3KOB PaBHO:

n +% (5994 —4n)=2997 —n, Tk. 1000 2 n > 3, T0 1997 < K <2994.
153.

SABDI = SDBCZ;
SACD3 = SABC4;
S +8;=8+8;
28480+ Ssoc + Saop = Ssoc + 28cop + Saop
40 0D
A0-BO=0C-OD _ 0OC BO
BO-0OC=A0-0D A0 _ BO
oC DO

= S4p0 =Scop

= Suop =Soc

=BO=0DuA0=0C=

= ABOC=ADOA = (BC=A4D) =

= LCBD = Z/BDA; /BCD = ZCAD = BC|AD u BC=AD =
= ABCD — napannenorpaMm.

154.
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K
Iposenem npsmyro DK||AC = DACK — Tpanenus =
= S(AMD) = S(KMC) = S(DABC) = S(KAB) = touka O N0KHA COBMAATh C
TOuKoOH K.
155. BoiGepeM TpeyrojbHUK C HAMOONBIICH IUIOIAbI0 B TAHHBIX BEpIIMHAX S
< 1. Yepes Kax1yr0 BEpIIMHY IIPOBEJEM NPAMYIO, NapaJljIeJIbHYI0 IPOTHUBOJIE-
JKalen CTOpOHeE.
Sa, 00pa30BaHHOIO 3TUMHU MPAMBIMH, 45 < 4.
Bce TpeyronpHUKH C 3aJaHHBIM OCHOBaHHEM b MMEIOT IUIOMAah He OOJNBIIYIO
4yeM S U 3aKJIF0UeHbl B IPOCTPAHCTBE MEXKY IBYMs MPSIMBIMH, MapalieIbHBIMU

28
OCHOBAHHMIO U OTCTOSAIINMH OT HETO Ha hh =— .
a

VICKOMBIii TPEYroJbHUK MOKPBIBAET BCE /1 TOUYCK.
) S
156. S=mr;r=,— =
b1
= r'e0JIOT BBIAIET U3 Jieca, eClii OyIeT UATH 0 OKPYXKHOCTH pajuyca

S
r=.—.
T

157.

| |
A M K H D
AC* — BD* = AB* + CD%;
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AC? = H? + 2a +x)?

BD? = H? + (a + x)?

AB? = H? + (a +x)?

CD? = H? + x?

H+Qa+xyY—H —(a+xy=H +(a+x)+H +x

4d* +dax +x* —2d* —dax - 2xX* - 2H — x> = 0;
2d* - 2H — 2x° = 0;

x2=a27H2:x=i\/az—7Hz;
=>MD=a+2+a?>-H?

= AD=2a+2Va?-H? ;
3SABCD:%(AD+BC)-BK=%(3ai2x/ﬁ)-H
Da=5cm,H=4cm =

:>SABCD=%(15+6)-4=42 o’

2)a=13cm, H=12cm =

S =%(39+ 10) - 12 =294 cn?,

S, =% (39-10)- 12 =174 m*.

a
3az[at1a HUMECT [IBa pCHICHUs, CCIN <H<a , HIPpU 3TOM a OOJIKHO OBITh

MEHbIIIe R\E , TIe R — paamyc onmrMcaHHON OKpy>XHOCTH 0koii0 MBCD.
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KoHTpoabHbIe padoThI

K-1.

B-1.

1.
KM||BC = LAKM = ZABC; ZAMK = ZACB =
= TPEYTOJIbHUKH MOI00HBI 110 IByM yTJIaM.
Pyr=15cm; K
A_K = l = A_M = % = l:> C B
AB 3 AC BC 3
= AB=34K, AC=34AM, BC =3KM =
= AB+ AC+BC=3(AK + AM + KM) =3 - 15 = 45 cm.
2.

ABCD — xBagpar, T k. yron mexny AC u BD pasern 90° u Bce yrisl paBHBI 90°
Y CTOPOHBI PaBHBL.
AB=BC=CD = A4D = 8cm; AO = OB = 1o teopeme [Tugaropa

240" =64 = AO* =32 = A0 =42 cm = AC = BD =8+/2 cm.
B-2.

B C

o

A D
AD|BC = £ZBCO = £0AD, LCBO = LODA =
= ABOC~ADOA 1o 2-m yriam =
B0 _oC_BC 1
DO 40 AD 2
= BC :% = 6CM.

2.
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Z/BAC =90° = BC — nuametp =

= BAC — npsMOYTONBHEII paBHOOEIPEHHBIA TPEYTOIBHUK

Amnanornuno ¢ AACB.

AK = KO =KC=4cm = AC =8 = AB; AO = OC; no teopeme ITudaropa 240°

=64 = A0 =42 oM = BC =240 =82

B-3.
1. AB||MN = ZABC = ZMNC, /BAC = ZNMC =
= AABC~AMNC 1o 2-M yrnam,
TK.AM :MC=1:1= AM="Tcm = AC = 14cm, BC =12¢cm, AB = 8cwm.
2.
B

<

UAB: UBC: UAC =1:2:3;

ZAOB =x = ZBOC =2x, ZAOC = 3x = 6x =360°,x = 60° =

= AC — muametp = ABC — npsAMOYTOJIbHBINA TPEYTrOIbHUK

(£B =90°).

AO=0C= 0B =10 cm = 1.x. AAOB — paBHOCTOpOHHUI => AB = 10cMm, AC =

20cM, 1o Teopeme ITudaropa BC =y AC? — AB? = 10\/5 cM.
B-4.
B C

o

A D

a) BC||AD = ZCBO = 4BDAwn Z/BCO= ZLCAD =
= ABOC~ADOA 1o 2-m yrnam.
CO OB BC

6) 1.x. ACOB~A4OD = C0 _ OB _BC 6 _2
40 OD AD 9 3
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30—32%:6CMDBD=BO+OD=4+6=IOCM.

4
&

D
AOB — paBHOOEIPCHHBIN TPEYTOJIBHUK;
ABCD — npsMOYTOJbHHUK.
T k. AB||CD, BC||AD w Bce yrisl paBasl 90°;
BO =4cm = LBOC=60°, BO=0C = BO=0C=BC=A4D = 4cwM,
BD = 8cm = no teopeme [Tudaropa

CD=+BD?—BC? =J64—16 =48 = 443 cm =

= Pucn=4+4+43+43 =8+83 cm.

= 0D=
2.

K-2.

B-1.
L B
ZABC — tynoit = AC = 14 cM, T K. IpoTuB OoJblIeil cTo-
POHBI JIEXUT Ooabmui yroi. I1o TeopeMe KOCHHYCOB:
AB? + AC?-BC? 7

cosd = =— = /LA= arccosl.
2-AB-AC 8 8

2.

4B = AC = 8¢ = AC = 8sin100°,
sin30° sinl00°  sin50° A
BC = 8sin50°.
W3 AABD 1o TeopeMe KOCHHYCOB:
BD* = AB*+ AD* —2AB - AD - cos80° = 16 + 64sin*50°c0s80° =
= BD =~ 7,9cm.

H
B C
AB — MeHbIIas CTOPOHA, T K. JIEKUT HPOTHB HaH- v
MeHbIero u3 yrios. 3 A4BC 1o TeopeMe CHHYCOB:
D

B-2.

87



http://alexbooks.ucoz.com

B
A C
BC — menb1mast cTopoHa, T K. JIEXKUT IPOTHUB MEHBILIETO yTiia
AB BC
10 TEOPEME CUHYCOB — =—
sin60°  sin40°
— 4B = BC..sm60 _ 3\/5 ~8.1.
sin40° sin40°
2.
B C
(@]
A D
U3 AACD 1o Teopeme CHHYCOB
cb  AD  AC N
sin25° sinACD sinCDA

— §indCD =$ — /ADC = 155° — arcsin [%) -

4sin| 155° — arcsin| Zsin25°
CDsinCDA 4

sin25° sin25°
AHanorn4Ho pemaeM, eciin BC — 00nblias AuaroHaib.

= AC= ~ 9 cMm.

B-3.

B

A C
ZABC — nanbonemuii, ZACB — waumenbmuii, T k. AB = 5cm, AC = 8cwm;

AB? +BC? - AC? 25+49-64 1

cos(4BC) = — = ZABC= arccosl .
2-AB-BC 2-5.7 7 7

2.
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C

A

ITo Teopeme kocunycoB u3 A4OD:

AD* = AO*+ OD* —240 - OD - c0s70° =49 +25 -2 -7 -5 - cos70° =
=50 = AD ~ 7,07cMm.

Amnanornuno u3z A4ABO (LAOB = 110°),

Haiinem AB ~ 9,8cMm =

=P=707+7,07+9,8+9,8=33,74 cm.

AD  BD _ AB

sinB sind sinD’

7
L,

W3 A4ABD 1o TeopeMe CHHYCOB:

ws adop: —AP2_ 2 A0 Gop =T5070% 693 =
sin70°  sinD 7,07
= sind = 22509 604 L4~ 710 =
AB

= ZABC=180°— /4 =109°.

B-4
1.

B
A C

BC = 5cm (Gonbuias CTOpoHA), T K. JISKUT HANPOTUB OOJIBILIETO YIJIa.
AB aHaIOTMYHO — HAUMEHbINAsl CTOPOHA.

B AB
[To Teopeme cunycoB = — ¢ =——— = 4B = .5 ~ 2,54cMm.
sin80°  sin30° 25in80°

2. cM. 3amaugy K-2.B-3 Ne 2.

B C
LN
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K-3.
B-1.
1. ITo Teopeme Iudaropa BM =v AB? — AM? ~ 4,3 cm;
BM — mennana = BO :2 BM=~2,9 cm :iCM.
3 V3
T K. NIECTUYTONBHHUK BIIUCAH B JaHHYIO OKPY>KHOCTh = €r0 CTOpOHA paBHA pa-
5
JINYCY OKPYXXHOCTH = PaBHa —— CM.
3
2. UAB=2n, ZAOB = 120°
UAB=R - LAOB:>R=ﬂ=30M;
120
BO =3, BM — menuana = BM =4,5 cm.
B-2.

L Ry =% AB =2 cm.

—a
TK.EZI",TO 4 :Zjﬁa:2:>a:£:4\/§CM.

p 3, 6 NE)
2
4 2

UBC=R-ZBOC = R=38 cwm;
D ABCD — kBanpar.

ITo Teopeme ITugaropa

B
, AB*=2R*=128 = AB=BC=CD =AD =82 cm.

C
B-3.
1.
B
K
A ' ¢
F D
E

IllecTryronbHUK MPaBUIBHBIA =
= BC=CO=BO, rne BO u OC — panuycsl ONIMCAaHHON OKPYKHOCTH.
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A

vd
B

C
U3 ABKO no teopeme [Tudaropa OK =+/100—-25 = 5\/3 cM;
0C=5y3 cMm = AC=104/3 cM = 10 teopeme Iludaropa

24D =300 = AD =+/150 = 10\/§ = Sx/g CM.

2.

K
UAB =31, ZAOB = 60°, T x. AB = OB = AO (cM. npebIayIIyIO 3a/1a4y )

UAB=R-ZAOB:>R=%=9CM.
KH — menunana u Beicota, OK = 9cMm = KH:% -9=13,5cm.

B-4.

4

v
B

C

BD — nnamertp; u3 ABAD no Teopeme [Tugaropa
BD*=72=BD =632 cM = R =32 cm.
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AKMN — npaBunbsHblii = OP _3\/5 cM = KP = 95 cM (T k. KP — menuana)

sin60° =—— kP KM—9\/_ —18\/:c
KM V3 3

2. cMm. K-3.B-2 3ayaua 2.

K-4.
B-1.
1.
B C' AD|BC = /BAD = 30°;
; a) Spap = AB - AD - sind =5 - 8 ~%=200M2.
A H D 20
6) Suap = BH - AD =20 = BHf?f 2,5¢cM.
p ¢ *
ITo Teopeme Iudaropa 24H=50 = AH = HD=5cm =
Z; ; § :SA=[20;12J-5=80 oM’ SAlADB=%DH-AB;
A H B |
Sa,B4C :E DH - AB = Supp = Spac-
B-2.
B 1.
1 1 1
Sy=—AB-AC -sin30°=—-4.7.—=7cm’;
H, 2 2 2
Sy —%CH AB = 7:>CH—17—35CM
A C
B c *

AABC = ACDA (4B = CD, BC = AD,

V AC — obmas).
) 1
LN

SACAD:l.gJ —=14=8,,=2-14=28 o’
2 2
SAB():%AO-BH;

1
SBCO = E BH - OC,
AO = OC 1o cBoiicTBY napamienorpamMma = S,zo = Scpo-

B-3.
1.2) S, = AB*= 0,64 = AB=0,8 nm = P, =4A4B = 3,2 nm;
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6) Ry =%AB = 0,41m; S, = 1 = 0,167 1M’

2. B C
a)KS:@ = 9x =36 = x = 4ou; X s
BC=4cm, AD = 32cmM; L L
H D
6) AB=CH = Tx=28 = S, —(4+32)'28 = 504 v,
B-4.

1

a) Sy, =x-2x=72=>x=6,4B = 6cM, AD = 12cMm.
ITo Teopeme ITudaropa uz AABD: A
A

BD =+/x2 + 4x> =6\/§=AC

AC — nuametp kpyra = R = 3W5em= ¢
0)S= TR = 451 oM.

D
2. . .
Susc = Sicp, T.XK. AABC = AACD;
SACD:%'AC'HD:%'16'4:320M2; K
Sup=2-32=64 M
64 16 A4 D
Supsa = DK - AB =64 = DK =——- === cm.

93



	Самостоятельные работы
	Вариант 1.
	Вариант 2.
	Вариант 3.
	Вариант 4.

	Дифференцированные задания
	Дополнительное задание.
	Дополнительные задачи

	Различные задачи по курсу геометрии VII-IX классов
	Треугольник
	Четырехугольник
	Декартовы координаты на плоскости
	Преобразования фигур.
	Преобразования подобия.
	Пропорциональные отрезки
	Подобие фигур
	Вписанные и описанные многоугольники
	Геометрические неравенства
	Разные задачи

	Контрольные работы



