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§ 6. Yempipexyzonsuuxu

N 1, Ha pricynxax 114-116 npencraniicHnl Tpi QUIYPDI, Ka#aas
13 KOTOPSIX COCTOUT M3 HSTLIPEX TOUCK W HEThIPEX NOCACHO-
BATENIbHO COEIMHAIOUINX HX 0Tpe3xoB. Kaxas u3 31ux Guryp
ABISCTCA YETLIPENYFONL HHKOM?

3aTava peuscra B yehinke Ha ¢1p. 67 m. 50,

Ne 2, floctpoiite Kakoi-Hubyap ueThipexyroibkuk PORS. Yka-

AMTC ero NPOTHBONEKAHINE CTOPOHBI U BEPILIHHBI.
[Mpotironexaniic cropoust: PS u

P
OR; a taxke PO u SR,
ITpotuBoiiexamue Bepwnnel: P u R,
8 R aTakke QuS.
Xe 3. CKkonpko MOXHO MOCTPOIiTe NapaICiorpaMMOB € Beplln-

HaMH B TPCX 3aJaHHBIX TOYKAX, HE NEKAUX Ha 0anoll nps-
Moit? TRectpoiire nx,

MoikHO NOCTPONTE TPU PA3HLIX NapasyieiorpaMMa ¢ TaKHM CBOHCT-
BOM:

B
B D, D, B
4 c
A C A C Dy
Ne 4. BoxoBasa cTopoHa paBHOGEIpEHHOrO TpEeYroJbHIKA paBHa 5 M.

M3 ToMKH, B3ATOH HA OCHOBAHMH TOTO TPEYroAbHUKa, ITpoBe-
JeHEL BE TpsAMBIe, NapajineibHbie GOKOBEIM cTopoHaM. Haii-
JHTE NEPHMETP TONYYHBIIETOCA flapatiesiorpamma.

ZADC,. — muewnuilt Jlﬂﬂ_ADC;C
TaK 4TO
LADC) = 4ADC,C ~+ «C«CD

ZADC, = ZADA; ~+ ZADC,
TaK 4YTO
4DC.C + LC,CD = ZADA, ~
A b ¢ + 24,DC;



HakpecT nexawne yrasl ZA;DC w £DC,C pasubi. Iio3ToMYy,
ZLC,CD=LADA,; Ho ZLC\CD = ZA1AD, nostomy LA |AD = £A,\D4, a
3HA4MT, AdA,D — pasrobenpensnili 1 AA; = A|D. AHanoruHHo noka-
ssiBaetcH, yto DC, = C,C.

PA|BC1D =2'(AIB+AiD)= 2'(/§!B+ AA‘) =2 AB=2-5m=10 (M)
OtseT: 10 M. ' '

Ne S, PaccrosHus OT TOUKH NepecedeHns AuaroHaneii napannenc-
TpaMMa A0 ABYX €ro BepliMH paeHs! 3 ¢M B 4 cM. Uemy par-
HBI PacCTOAHYA OT Hee [0 ABYX APYrHX BepwiuH? O0bscHUTE
OTBET.

[To cBOKCTBY AMATOHANICH NAPALICIOTPAMMA PACCTOAHUS OT TOUKI
fepeceyeHyA AMAroHajeH mnapaulesorpaMma IO [PCTHBOICKAUIHX
BCPIUMH MApaJUICIOrpaMMa paBHb! COOTBETCTBEHHO PACCTOSHUSM JI0
JIBYX €70 BEPUIYH, TO €CThb 3 U 4 CM.

Ne 6, Yepes TouKy mnepeceusHus AHArcHaiedl nmapauienorpamMma
NpoBEACHA MNpAMas. Hoxammc, Y70 OTPE30K €€, 3aKAIOCH-
HbIY MEXIY MApAUICNBHBIMH CTOPOHAMU, ASTTUTCST 3TOI TO4-
KOif noroJaM.

3agaqa pewrena B yueOHuUKE Ha ¢Tp. 69 . 52,

Ne 7. B napannemorpamme ABCD depe3 TOUKY NepCccHeHiin Aa-
* roHasneii NpoBefeHa npsMas, KOTOPas OTCeKAET HA CTEPOHAX
BC u AD orpeskn BE = 2m u AF = 2,8 m. Haliaute ctopousl

BCu AD. B :x |E : c

Paccmorpum A AOF u AECO.
Touka O genut auaroHans AC
nononam, nosromy AQ=0C.
LAOF = ZEOC (xax BepTu-
Kasibibie); A zaam H b
ZFAO = ZECO (xak HaxkpecT Aexaugie).
" Toraa, AAOF = AECO (1o cTOpOHe W NpILICHANLIM K Hell yTaas),
A, 3naumt, AF=EC=2,8 M.
BC=BE+EC=2mM+28mM=48nm.
Ananoruyuo, BE=FD =2 M,
AD=AF+FD=28M+2m =48\,
BC=AD=48m.
OtseT: 4,8 M.

.



Ne 8. Y mapa:utenorpamma ABCD AB = 10 cm, BC = 15 cM. Uemy
paBHbl cToporsl AD u CD? O6ssacHuTe OTBET

B 15 ex C

AB=CD u BC=AD no cBoiictsy npo-
TUBOJICKAIUUX CTOPOH Mapajenorpam-
ma. [Toaromy AD=15 ¢cm 1 CD=10 cm

10 cm

A D Ortset: 10 cMm, 15 cm.

Ne 9, VY napannenorpamma ABCD LA = 30°, Uemy pasHsl yribl
B B, C, D? OGpacHUTE OTBET
e 7
ZA 1 £B — oamnocro-
DOHHUE YIJIBl TIPH nepece-
yeHuu napamnenssix BC u
AD cexyueit AB, nosromy
A A <~ D ZA + ZB = 180°, ot-
Kyaa ZB = 180° - 36° = 150°, LA~£C u £B~£D no cBoficTBY NpoTH-
BOJICKAILUX YTIOB Mapannenorpamma. To ecth £ZC=30° u £D=150°
OteeT: 150°; 30°; 150°,

Ne 10, Ilepumetp napanienorpavsa ABCD pasen 10 cm. Haiiaure
JANHHY JuaroHand BD, swnas, 4TO nepuMeETp TpECYrolibHMKa

ABD paeen 8 cm.

B [+

L

H
A ! D

1
Prsco=2-(AB+AD), mostosty AB+AD= % Pasco=7 - 10 o =Sem.

Pasp = AB + AD + BD =8 cu, ,
Otkyna BD=8 cm - (AB+AD)=8 ¢cM —~ 5 cM=3 cMm
OTget: 3 cM.
Ne 11, Onun u3 yrnos mapanienorpamma pasen 40°. Hafianre oc-
TaJIbHbIC YTIJIBL.

3anaua auanoruyHas Ne 9. Cm. peuremie 3a1auu Ne 9
Otset: 140°; 40° u 140°
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Ne12.  Hafigure yrnel napaiyieiorpaMma, 3Hasg, YTO OJUH W3 HHX
Sonbine npyroro na 50°.

Taxuie yrabl He MOryT GHlTh MPOTHBOJCKALIMMH, TaK KaK OHY HE
paBHLL 3HauUT, OHM Npuiexaniye W ux cymma papra 180°. Ilycte
OJIMH U3 YTJTOB PaBEH X, TOT/I2 APYroil paBed X+50° no ycnosmio.

Cnenosarenso x+(x+50°)=180°% 2x=180° — 50° 2x = 130°% x = 65°

‘Tax uto Z1 = 65°% £2 = 65° + 50° = 115° 43 =/1= 65° u
Z4=22=115° (10 cBOMCTBY YINOB HPOTHBOJEKAUIMX YIJIOB Mapasic-
JorpaMma).

OtBeT: 65°; 65°;, 115°; 115°,

Ne13.  MoxxeT iy OJMH Yron papauiesiorpamma ObiTh pasteiM 40°,
a npyroit — <0°?

Takue yriel He MOTYT GbITh NPCGTHBONSKAMIUMH , TAK KaK OHM He
paBHbi. OH® HE MOTyT ObITh NPWISKaWMMHU K OLHOH CTOpOHE napajuie-
JiorpaMma, TaKk KaKk ux cymma pasHa 90°,a cymMMa Npuiexaliyx yijos
pasHa 180°. 3mauut, HE CYMISCTBYET mapaiejiorpamMma, y KOTOporo
ojuH yron pased 50°, a ipyro#i — 40°.

OtBeT: HE MOKET.

Ne14.  JluaroHans napansienorpaMma oGpasyer ¢ IByMA €10 CTOpo-
Hamu yriel 25° B 35° Hailaure ymisl mapaineaorpamMma,

JuaroHans napaunenorpamma aenut Z1 Ha jnBa yria 25° u 35°, no-

3TOMY
Z1=25°+ 35° = 60°.
L2=/1=60°

(npoTHBONeXAIUES YIAbL).
L1+ /3 =180° (Z1 u £2 npunexaugue). [TosTomy
£3 =180° - 60° = 120°,
Z4=/3 = 120° (npoTuBoneXaine Yrisl).

OtseT: 60°; 60°; 120°; 120°.

Ne 15,  Halinure Bce yrinl napanienorpaMma, €Clil cyMma IByX U3
Hux pasHa: 1) 80°; 2) 100°; 3) 160°.



p Bo Beex Tpex cayvyasx yriaW He

N “ MOTyT GbITh NpHRCKAIMMU, TaKk Kak

P £ X cymma se para 180°% A 3waumrt
OHM NPOTHBONEKAHIIC, A IHAYNT Clle-

A0BATCIABHO paBHbBIC,
{41 + 22 =80° {A = /2= 40°
3] =

L+ £3=180° £3 =140°

2} 1 3) BEINOMHAIOTCA GHANOT HYHO.
Oteet: 1) 406°; 40°; 140°; 140°; 2) 50°, 50° 130°; 136°; 3) 80°; 80°,
100°; 100°.

Ne 16,  Haiizute BCe yribl HapaiiesiorpaMmMa, €CJIH pasHOCTh ABYX
13 HisX pasHa: 70°; 2) 110°; 3) 140°,

JlanHbie yrisl HE MOFYT ObITh RPOTHBONICKAILUMH, TaK KaK eciu Owl
OHi1 ObUIM TIPOTHBOJEKAILMMH, TO Pa3sHOCTh MEXIY HHMM PaBHANIOCH
661 0°. To ecTb OHM TIpHNENKAILKUE K OJHON CTOPOHE, @ 3HAYUT HX CyMMa
pasua 180°. OGo3HauuM rpaycHyl0 MEpy MEHbLIIETO YIiia 3a X, nojy-
1M

1) x + 70° — rpazycHas Mepa BTOPOro yria;

X+ x-+70°=180% 2x = 110°%

X = 55° 10 ecTh

L1 =155% £2=125°,

£3 ¥ Z4 cooTBCTCTBEHHO NPOTHBOIEKAILKE YEaM | 1 2. A 3HAUHT
23=£1=55°, £L4=,2=125°,

2) n 3) pemaioTca aHAIOTHYHO.

Oteet: 1) 55° 55° 125°; 125°; 2) 35°; 35°; 145°; 145°; 3) 20°; 20°;
160°; 160°. .

Ne17. B napauenorpamme ABCD Touka E — cepeausa CTOpOHE!
BC, a F — cepeanna cropoust AD. Jloxaxure, 4To 4€Thl-
pexyronsRik BEDF — napasnnesnorpamm.

A

D c

A ' B o
Jokaxem, uto LEDF v ZBFD — opHOCTOpPOHHME IJA NPAMBIX
ED u BF u cexymeii FD u ux cymma pasHa 180°, a 3HauuT, npaMas . .
BF u ED u, Torma, uetslpexyronbHHk BEDF — napannenorpaMm.

8



Paccmotprv A ABF 1 A CDE:
AB = CD — npoTHBONO0XKHbIE CTOPOHDI apajIcioTpaMmMa.
LA = £ — DPOTUBONOAOKHBIE YIB! APAIEIOTpaMMa.

AF=CE | 1aX Kak AF=—;-AD=%BC=CE

3uaunt, & ABF = ACDE — 1o aByM CTOpOHAM W Y3y MEXLY HU-
su. CriegoBarenbilo ZCED=ZAFB. Ho ZCED = ZEDF (sakpecr ie-
waumde mas papanaeneHsix BC m AD wu cexkymeit ED). 3naunt
ZEDF=/AFB. Nlostomy ZEDF + ZBFD = ZAFB + ZBFD = 180°
TaKk kak LAFB u £BFD — cmexwbie yrael. Torga, BF “ ED u yethI-
pexyroibik BEDF — mapannenorpamMM. Yro i tpeGoBanoch noka-
3aTh.

Ne 18,  Mlowawxire, UTO €C/AH Y HSTHIPEXYTONLHNKE JIB¢ CTOPOHLI Na-
patiebHEL ¥ PABHBI, TO OH ABJIACTCA NapalelioOrpaMMOM

3apaqa peutera B yyeShuke na cp. 70 m. 53.

Ne19. B napannenorpamme 4 BCD npogenena Giccerrprica yraa A.
KoTopas nepecekaeT ctopoHy BC B Touke E. Yemy pastsl ot-
peikn BEMEC, ecmn AB=9 cm, AD =15 ¢cm? _

ZBAE = ZEAD (1aKk xak AE — Ouccextpuca ZBAD). K tomy xe .
ZBEA=/EAD (Hakpect exkauiue yris! npy napamiensusx BC u AD
u cekyiueii AE). A 3nauut :

ZBAE = /BEA . Tora, B

A ABE — pasroGeapeHHsIil / E _¢C

u AB= BE = 9 c¢m (Gokossie

croponsl). BC = AD=15 cM; 9 cu

BC =BE + EC;

15=9+EC, '

otkyna EC=6 cM.

Orset: BE=9 cm; EC=6 cm. 4 16 cu D

Ne 20,  [ise cTopoHkl napamienorpaMma oTHocsTCA kak 3:4. a nepi-
MeTp ero pasen 2,8 M. HalauTe CTOpOHEL.

IIycte ozea cTopona pasua 3x, Toraa Bropas 4x. P = (4x + 3x)2,
To eécthb 14x=2.8 M. u x=0.2 M. Hamee, 3x =302 M =0,6 M H
4x=40,2 .= 0,8 m. -

[poTHBONOIOKHEIE CTOPOHEI MApaIeI0rpaMMa pasHbl, Tak 410

cropoHb! napan;esiorpamma 0,6 m; 0,6 M; 0,8 M; 0.8 m.
Oteet: 0,6 M; 0,6 M; 0,8 m; 0,8 M.



Ne21. B napannenorpamme ABCD nepneHANKYNAP, ONMYILECHHBIA 13
BepwnHbl B Ha cTopoHy AD penut ee mounosam. Haitnure
AuaroHans BD u cTOpoHB! mapajuieniorpamma, eciiii U3BecT-
HO, 4TO NEepHMETp napawienorpamma pased 3,8 M, a nepu-
metp TpeyronpHuka ABD pased 3 M.

B c A ABD — pasuobenpensbiii, Tak
' kak BO aBnsieTCA OJHOBpPEMEHHO BbI-
coToi ¥ MeauaHoii. 3nauutr AB = BD.
AB=CD (npOTHBOIOJIOM Hbi€ CTOPGHLI
napamienorpamma). 3uauutr BD= CD.

{P—Il
4 ' o ' bp

Prpen=2(AB+AD) u Papen™=3,8 M
Papp=AB i BD+AD=2AB+AD. Popgp=3 M. Tak uTo0,
Pascp — Parp = 2AB + 2AD — AB — BD - AD = 2AD-AD=AD.
To cets AD=0,8 M '

BD = -;-(p,\BD - AD) = %(3 M-08n)=11m AD =BC =08 m;

AB=DC =1, m.
Otset: BD = 1,1 M.; cropotst ABCD pasunt 0,8 m; 1,1 M; 0,8 M; 1,1 m.

Ne 22, MocTpoiite napauienorpaMm: 1} 00 ABYM cTOpoHaM W AHa-
roHany; 2) o CTopoHe U ABYM JIMArCHAISAM.

8/ c I} Toctporv AACD no Tpem
________ CTOpOHaM (JB€ CTOpPOHbl paBHBI
CTOpOHAM  Tlapauienorpamma, a
TpETBbA CTOpOHA —- AMAroHann Ha-
palnenorpamMa). Yepes BeprumHe!r
C u A nposeliem npsmslc, napai-
nensHbie ctoponam AD n DC, cootreTcTBeHHO TOUKaA nepeceycigii B Oy-
JeT ABATHCA YeTBEPTOH BepIIMHOM HckoMoro naparuiesorpamMa ABCD.
2) JluaroHanu napauieNorpaMMa TO4-
KOji mepecedenus jaenarcs nonoyam. Ilo-
CTpOUM TPEYrolbHHUK N0 TPeM CTOpOHaM
(nepsas cTOpPOHA sBJAETCE CTOPOHOH Na-
pajuienorpamMmMa, ase APyrye paBHbI [10JI0-
4 BrHe nMaroHancit). Ha npoaomxenuu cro-
D ponst AO otnoxum orpesok OC = AO, a
Ha npoaokeHun croponsl DO otacxum otpesox OB = DO. Touku B
u C ABIAOTCA BEPIIMHAMY HCKOMOTO Mapamtenorpamma ABCD.

A —7 D

Ne 23. i1locTpolite napasuienorpamn: 1) Mo 1BYM CTOPOHAM K Yriy:
2) 110 JMAroHAISAM M YTy MEXKAY HUMHU,
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1) Ctpoum AABC no asyM cto-
poHaM u yriny Yepes BepuuuHu B u
C 1npoBoAMM mpsAMbie, Napasens-
Heie cTopoHamM AC u AB, coortser-
CTBEHHO, Touka nepecedenus C as-
JNS€TCR  YETBEPTOR  BEPLIHHOM
uckoMoro napanienorpamma ABCD.

2) Crpoum A BCO no psyM cTo-
poHaM, KOTOpbLIE ABJAOTCA IOJIOBH-
HamMHM JaHHBIX JMaroHaied, u yray
MexkIy uuMu. [anee Ha npojoinxe-
pudx cropod BO n CO u oTxnagsisa-
em otpe3kn OD u OA, cOOTBETCTBEH-
HO paBHbLIC [OJOBHUHAM nuaroaaneﬁ.
[Mosayyaem uckomblii mapaenorpamm ABCD.

MNe 24,  Joxaxure, 4TO €CiM y mapajiiciorpaMma BCE YIUibl PaBHbL,
TO OH ABASETCA NPAMOYFOJILHUKOM.

3amaua AoKazaHa B ydeOHuKe Ha crp. 71 1. 54.

Ne 25, JlokaxkuTe, YTO €CIM B TapaiieiorpaMMe XoTs Obl ORMH
YIOJ fIPSIMO, TO Ol ABASETCS TIPAMOYTONBHUKOM.

Ilycts 0auH 13 yrzoB paseH 90°, Toraa, npuiexawmmii yrosa pasen
90°, T.k. X cymMMa paeuia 180°. V kaxi0r0 U3 3TUX YIrAOB €CTh MPOTH-
BOJiCKallMe, papHele UM yriasl. Torga Bce Yerhipe yria ApsAMbic U HC-
KOMBLIT NapaliencrpaMM  ABIACTCH NPAMOYronsHuKoM. Yto u rpedo-
BATOCh JIOKA3aTh.

No 26. JoKaxure, YTO ecly y napajuieiorpaMMa JUaroHaliv paBksl,
TO OH ABIACTCA NPAMOYIOIbHUKOM.

B
x
A + + [od
\V

Hycts ABCD — napamienorpamm. O — Todka nepeceucHus rua-
ronaieil. AC = DB (1o ycnosuio), Torna,

40=0C = I)O=()B=%AB=%AC 3uaunt AAOB u ABOC — pasHo-

oeapeHtbie. [lycte ZBOC=x. CnexoBate/isHO LOBC=]5 (180°-x)

I



ZAOB = 180° -x, ZABO = % (180° - ZAOB) = % (180°- 180° +

= %x. ZABC = ZABO + ZOBC = %x+ % (180° - x) = —;—x +

1
~ 90° - Ex = 90" To ectp £LB=90°,
AHATOTHYHO JIOKA3BIBACTCA, YTO OCTANbHBIE YIJIbI IAPALICAOTPAMMA
Toke Opamete, Cie10BaTeNBHO, MAHMHBI NapAITCIOrpaMM ABNACTCH
MPAMOYTONBHUKOM.

Ne27.  BerouHas miMTa c NPAMOJIMHEHHBIMH KPasMH JIO/KHA UMETh
thopymy NpAMOYroabHUKa. Kak npu nomoms 6eqeaxﬂ npose-
PUTH NPaBUALHOCTS GOPMBI TUIHTH?

Y npaBuabHOil nAHTLH AOMKHA ObITh dopMa NPAMOYTONBHHMKA, a
3HaYUT MPOTHBONCKALLAC CTOPOHBI X AMATOHATN ROMKHBI GBITH PaBHLL.
ITO MOXHO MPOBEPUTH C MIOMOLLBIO GEeUEBKH.

Ne28.  BuccekTpHca OZHOTO U3 YIIOB NPIMOYTOABHNKA ACAMT CTO-
poHy mpAMOyrofsHUKa nonostaM. Haaure nepumerp nps-
MOYTONLHHKA, €CIIM er0 MeHblIad cTopoHa pasna 10 oM.

B 4 o 1 C

L4

A D

3aMeETHM, YTO

£ = £2 (1ax 2k AQO — GucceKTpuca).

£2 = Z3 {xax vaxpecT newamue yrast gd mpansix BC, A u ce-
kyiueit AQ).

3naynt, £1 = 23 1 A ABO — pasuoGeapennsniit. [Tostomy AB =
BO = 10 ca (cTopoitsi paBHOOEAPEHHOTO TPCYTO/bHIIKA).

BO = OC (10 ycaosuro). 3uauur, OC = 10 cw, BC = BO + 0C -

=10cMm+ 10 em =20 cu.

Pasep = 2:(AB + BC) =2- (10 +29) = 60 cn.

Oreet: 60 cMm.

Ne29. B npaoyrofbHUKe TOUKA MEPECCHEHIA ANAroHAICH OTCTOMT
OT MeHblieH cTOpoHsl Ha 4 ¢M Jalblue, yem oT boasinelt cTo-
poust. TlepuMeTp npAMoyroibHKka pascx 56 cm. Haitaure
CTOPOHB! MPAMOYTOJBHHKA.

12



z+ ¢ z+ 4

0
x
A D
ITycTh paccTositie 6T TOUKH MepeceyeH s Ko Oobileii CTopOHL! PaBHO X
“CM, Toraa pacctostue a0 Menbiteti (x+4) cM. Papcp=2-(AB-+BC)=56 cM

BC=2- (x+4); AB=2x;2-(x + 4)+2x = 56; 2; 4% = 20;
x=5. AB =2x=10 (cnm), BC =2(x+4)= 18 (cM).
Otser: 10 cMm; 18 e

Ne 30. M3 o1noit TouKM OKPYKHOCTH MPOBEAEHL! ABE B3aHMHO nep-
NCHINKYNAPHBIC XOPABl , KOTOPHIE YialicHbl OT LicHTpa Ha 6
cM 1 10 oM. Haliaure ux nauHEL

Onyctim w3 ueHtpa O [EPUCHAHKYAAPHI C,
OC, u OB, Ha aanubie xXopzs! AC u AB. Ye- A Hmrsit c
L =
Thipexyroieiuk  AC,0B,— npaMOyrosisHUK, J
noIToMy -
AB,=0C, = 10 cm; . B0
AC,=BO=6cMm. *
Paccmotpum AAOB. On pasHoGeapeHHbIi,

tak kak AO = OB =r, OB; — nepnenaukynsp, B
POBEJEHHEI K OCHOBAHHIO PABHOGEIPEHHOTO TPEYroNbHHKA, a 3Ha-
qUT ABIETCA W meauaHcl. ITostomy, ABy = BB, u 3xaunt AB =
=2AB,= 20 cM

AHLIOTHYHO J0Ka3LIBAETCH, YTO

AC=2AC;=26cMm =12 cMm;
Otget: 20 cM; 12 cM

Ne31l. B npaMoyronbHbiil TPEYTOJNBHHK, KaKIBIH KaTeT KOTOPOro
paBeH 6 cM, BIUCAH OPAMOYTONBHIK, HMCIOLIUI C TPEYroJib-
HUKOM ofiuuit yron. Haliaure nepUMeTp npsMoyroabHuka

B

uils

-
0
(]



ITo ycnos#o AB = AC = 6 oM, 3Haunt AABC — paBaoGenpeHHb1,
HO3TOMY

/B=/C= l (180° - 90°) = 45°,

PaccmoTpuMm ABDB,

ZB; = 90° (no ycioBmwo), ZB = 45°, 3Hauut £B,DB=180°-
—(90°+45°) = 45°,

31aaut ABDB, — pasroOenpeHHbIi, Tak xak ZB = ZB DB = 45°,
nosromy BB, = B,D.
Puppc, = 2(ABy+BD)=2(AB+BB)=2AB=2-6 cm =12 cm.
Ortser: 12 oM.

Ne32. B pasHoOenpenmblii NpsMOYronpHEIH TPEYrONbHHK BITMCaH
NPpAMOYTOJEHHK TaK, YT0 ABE €r0 BEPMUHH HAXoJATCH Ha
THIIOTCHY3€, a IBE Apyrue — Ha Karetax. Uemy paBHbI CTO-
POHBI NPSMOYTONLHUKA, €C/H H3BECTHO, YTO OHH OTHOCATCA
KaK 5: 2, a runoTeHy3a TpeyrojbHUKa paBHa 45 cMm?

AABC — pasuofeapeHusiid, oTciofa LA=LC= %(180°-90°)=45°

AAFK 1 ACEL — pasuoGenpennnie , Tak kak ZAKF=180°-ZF-
—ZA=180° — 90° - 45° = 45°= /A u ananormuno ZELK=/C Tloatomy
AF = FKuLE=EC,

K tomy xe KF = LE (cTOpoHBI NpsAMOYroJIbHHKa), TaK UTO
AF=KF=LE=EC.

Mycts FK=2x, a KL=5x. Torna AF=EC=FK=2x u FE=KL=5x. I1o-
TYYUM

AC=AF + FE+EC=2x+ 5x +2x = 9x =45, oTkyna

x=35. Janee, FK =2x=10 cM; KL = 5x =25 cM.

Orpet: 10 ¢M; 25 eM.

Ne 33. JokaxuTe, 4TO ecny y napaijiellorpaMMa AHaroHaiau nep-
ACHIUKYAPHBI, TO OH ABJASETCA poMOOM.
3azaua pokazaHa B yuecOHuke Ha cTp. 72 1. 55.
Ne 34, JoxaxuTe, 4yTO eIy AMATOHAITH napajieorpaMMa ABiIfeTCs
6ucceKTpHCOl €ro YrioB, TO OH SBISETCE poMOOM.
14



A D

Hycts AC OuccekTpuca M nHaroHane B napauienorpamme ABCD
torjga ZBAC = ZCAD.

ZBCA = ZCAD (xak HakpecT ACKalIHe YIIIbl A7 MapaiieibHbIX
BC u AD u cexyueit AC).

Torma, ZBAC = ZBCA, a 3nauutr AABC — pasnoGenpennbiii ¢
ocxoBauuem AC. 3uauut, AB = BC. Ilo cBoiicTBY mapaiieinorpamma
AB = CD, BC = AD, kak npOTHBOIOJIOKHBIE CTOPOHSI.

Urak, Bce croponsl napauieiorpamma ABCD pasHbl, 3nauuT, oH
pom6. Uto u TpeboBasioch AoKa3ark.

Ne35.  Vrnsl, ofpazyemele auarcHalaMH pomba ¢ OmHOW M3 ¢ro
cTopoeH, oTHocaTed Kax 4:5. Haltnute yrasl pomoa.

Huaronanu pom6a ABaAlOTCA OBCCeKTpHCaMu ero yrios. Ilycts no-
JICBUHA MEHBLICTO Yiuia paBHa 4X, Cile0BaTebHO Bech yroa Oyler pa-
BeH 8x. TTonosuua Gosiniuero yraa torya paBHa 5X, a Bech yron 10x
Tax KaK 3Td YIiibl ABIMIOTCA NpHACIKAUIMMHU K OZHOU CTOPOHE HX CYM-
Mma pagila 180°.

To ectb, 8x + 10x = 180°; orxyaa x=10°. Toraa yrisl pomGa paBHbl
8x 1 10x, To cerb 80°; 100°,

OteeT: 807; 80°; 100°; 100°.

Ne 36.  Jiokakure, YTO HETHLIPEXYTONLHUK, ¥ KOTOPOIO BCE CTOPOHBI
paBHEI, SBSETCA pOMOOM.

IIyers AB=BC=CD=AD. B P c

Paccmotpum AABC u AADC. Ouu ’
paBHOOepeHHRIE, TAK Kak

AB=BC u CD=AD.

Hanee AB=CD, BC=AD u

AC — o0muas.

3uauur AABC = AADC (mo tpem a 4+
croponam). [Tootomy LZBAC =£ ACD
A 5Tu yrisl ABNSIOTCH HAKPECT JiekaliuMy 1ns npameix AB u CD u
cekyiueit AC.

D
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3uaqut, AB|CD. Ananoruumo jokassisaetcs wro BC| AD. 3na-
9T, JAHHBIH 9ETBIPEXYTONbHHK — MApayieorpaMM C paBHBLIMU CTO-
poHamu, TO €cTh — pomO.

Yto 1 TPebOBANOCE HOKA3ATH.

Ne37. B pombe onna w3 guaroHaneii pasHa cropoHe. Haiinure yr-
a1 pomba.

B . C

!
A v D

AD = CD (cropoust pomb6a), u AD = AC (no yca0BImo).

3uayur, AC = CD = AD, nostomy AACD — paBHoCTOpOHHHI, 1

Z£D = 60° (yroj paBHOCTOPOHHETO TPEYTOILHUKAY,

ZA + £D = 180° tax kak ZA u £D — npuiexatise K oguod cTo-
poHe pomOa. '

Otkyna ZD = 120°.

ZB=/D=60° u LC=£/A=120° — Kax OPOTHBOICKAUINE YTIHl POM-
6a

Tax uto yris: pomba 60°; 60°; 120°%; 120°. 60°; 60°; 120°; 120°.

Ne38.  [locrpoiite pom6: 1) no yriy M AHATOHAN, MCXOANMICH K3
BEpUIHHBI 3TOrO Yra; 2) no fuarcHany U NpoTHBOISIKalE-
MY YIRY.

1) Crpoust padusi#l yroa U npoeoin Snccextpicy. OT BOPLUHHDI
GuCCeKTPUCH OTKMAALIBACM AUarcHans AB W aesuM ee nmononaM, Toy-
koii O. Mposcaum neprenaukysap yepes Touky O k auarorarm AB,
KOTOpHiH NepecexacT cropotisl yrna B Toukax C 1 D, KOTOpse ABNAIOT-
CH BEPILITZMIL HTEOMOTO poreda.

\c/

AN



2) Iycte mad yron o u puaroHans d. HeoGxoauMo noctpouts poM6, B
KOTOPOM OIVH H3 YTIOB PaBeH a, 2 MPOTHBOJISKALAs AMArOHaIh pasHa d.

« d

TipeanonoxuM, uro cywectsyer pomG ABCD, B koropom muaro-
Haie BD =d, u ZBAD=a.

HNearosans AC — Guccextpuca ZBAD u AC L BD. Iposesem ue-
pes touky A npamyio MN L AC »n otnokuM o1pessu AM = AN = -;—d,

MO pasibie CTOPOHBI OT TOYKH A, CieoBaTeNbHo, MNBD — npsmo-
YTOiBHIK,

Moctpoum £ZBAD = «. Uiposc.acy Guccektpucy AC yrna BAD, Ye-
pe3 Touxy A nposciaeM mpaMyro MN L g W OT TOUKY A OTHAOXKHM

AM = AN = %d. Hposesem uepes M u N npamsle, napannensusie AC,

TOUKW MEpECCeHiin 3THX NPpAMEX €O cTopoHamK yrina BAD obo3ua-
i cooreeTeTBenH0 B M D. Pacteopom nupkyns, pasuniM AB, npose-
AeM JyTY C LSHTpOM B, mpu 3TOM, TOUKY TIEpeceUeH s AyTH ¢ NpAMOii
a obozuatum C. Iony:uum wersipexyronphuk ABCD.

Hoxaxem, 4yvo ABCD — ponib B kotopom £BAD = o u BD =d.

ZBAD = a — no nocrpocHmo.

Tak kak ANBD — mApaMOYTOJbHHK MO MNOCTPOCHHIO, TO OTPE30K
AQO — cepenusnbii nepneanHxynap k BD u ABAD — pasHoGeapes-
Hulit (AB=AD); OC — cepeanunsiii neprevauxynsp 8 ABCD, snauur,
ABCD — pasHoGeapenunntit (BC = CD). Tak xak AB = BC no no-
crpoetiiio, To AB=BC=CD=AD u ABCD — pomb ¢ ZBAD =q.

ITo moctpocso BD = MN = d, suauut, ABCD - uckombsiit pomG.

17



Ne 39, Tloctpoiite pomD: 1) no cTopoHe @ AuaroHamy; 2) no JAByM
IHaroHajsaM.

1) IMoctpoum auaronans AC. CtpouM TpeyronsHuk ABC 110 TpeM
croponaMm AB, BC, AC, rae

AB = BC — pnanHsie cTopoHbI poMOa, a

AC — puarouans pomba.

Yepes Touky A NpoBoauM NpAMY0, mapamiensHyto BC, a uepes
Touky C npaMyio, napauieipnyto AB. Touky nepeccuenyst JaHHBIX
npsaMseix 0603nauM D ABCD — uckoMelii pomo.

c
-~ ~
g ~N .
~
A'/ 1. P \B
< 0 + S~
~
~ ”~
~ -

2) Ctpoum guaroHans CD u npoBoauM K HCH cepeanHniblii nepres-
aukyssp. OT Touku O Ha CepeIMHHOM NEPACHAKKYAAPC B pa3Hble CTO-

1 o
poHbI oTKnaabiBaeM otpeskd OA u OB paBHbIe > OT IUIMHEI BTOPOIii

auaroHany. Touxu A, B, C, D — Bepuiudsl HCKOMOTO pomoba.

Ne 40,  fokaxuTe, YTO ecny IHATOHAIH NPAMOYTONLHHKA nepece-
KaroTcq MO NPSAMBIM YIJIOM, TO OH €CTh KBaapar.

3anaua Aoka3ana B yueOHuke Ha ¢Tp. 73 11. 56.

Ne4l. B paBrobenpeuusiit IPAMOYTONBHBIE TPEYTONBHUK, KaX Ibi

KaTeT KOTOpoTo 2 M, BIHUCAH KBaJpaT, HMEIOWH C HUM 06-
- 1wt yroa. Halizure nepumetp ksaapara.

[
L
8
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AB=AC=2mMm.

AB;BD u AC;CD — pasHoOeapeHHbIe (IOKA3aTENECTBO aHAIOIHY~
Ho 3ajaye Ne 31 § 6). 3nauur

BB; = BD (60xoBbI€ CTOPOHB PaBHOOEAPEHHEBIX TPEYTrOJbHUKOB).

B,D = AB, (cTopoHEI XBaapara).

Torna, AB] = BlB = BlD '

3uauutr AB=2AB, =2 m; AB, = 1 m. PABIDCl =4AB;=4-1=4m.
Otser: 4 M.

Ne 42.  [au xsagpat ABCD. Ha xaxaol u3 ero cTopoH OTJIOXKEHbI
paBHbie oTpeskn: AA, = BBy = CC, = DD,. JJokaxuTe, 4T0
yeTeipexyronsuuk 4,8,C D, ecTb KBaparT.

D Pacemotprim AADJA, ADC,D ACB,Cy,

A S D ABAB,.

AA, = DD, = CC,; = BB, (no yciosuto). A

c snaqnt H AD, = DC; = CB; = BA,.

4 ! LA = /LD = LC = £ZB = 90° (t.x. ABCD

— xsanpar). Terma, AAD|A; = ADCD, =

ACB|C; = ABA B, (o aBym Karetam). 3ua-

B B‘ C uur, A]Dl = DlCl = CIBl = BlAls a TaKKe

ZAD;A, = ZBAB,. '
ZAD A, + ZAA D) = 90° (cyMMa OCTPBIX YIJIOB MPAMOYTOJIEHOFO
TpeyronbHuka). 3Hauut, ZBAB; + ZAA D, =90° A tak kak
ZAAlDl + éD]A]B] + ABAlBl = 1800, TO
ZDA B, = 180° — (Z/BA B,+ZAA;D,)=90°
AHaNOTHYHO JAOKa3bIBAETCA, YTO M OCTAJbHBIE YINIbI YeThIpex-
yrombapka AB,CiD; mpsmbie. Torga, AaHHBIH YeTBIPEXYTONbHHUK
A B;C,D ansercs xeappatom. Yto u TpeboBanocs 10Ka3aTs.

Ne43.  JluaroHans kBagpara paBua 4 M. CTOpOHa ero paBHa JHaro-
HaJy apyroro kBajpara. Halipure cTopoHy nocnenHero.

K
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Tlycts B kBagpate ABCD azaronais AC = 4 M. Jraronain Keai-
pata paBHBI, B TOUKC MEpeceHeHd peifics nononaM H B3akiMHO nép-
neHIHKYAspHbE, nodToMy, ABOC — pasHobeapeHnblil U npaMoyroe-
Heiit. JloctpouB ero no npsmoyroaskuka BOCK, noiyyunM KBaipaT ¢
JuareHansio, paBHOﬁ CTOPOIiC AaHOre Ksaapara Torna ero CTOpOH3

ocC - %AC =2
OTBeT: 2M.

Ne 44. " Jlan xBajpaT, cTOpoHa KOTOpOro 1 M, AHaICHasL €70 paBHa
CTOpOHC Apyroro kpaipara. Halianre auaronans nocne/ne-
ro.

[lycts B kBaapate ABCD cropona AB
= Im. Ilponomkum cropony AD u Ha
NPOJOKCHHH OT TOUKH D, OTIOKKB OT-
pe3ok DO = AD, aHal0TH4HO NIPOIOIKHM
CD, omnoxus orpezok DK = CD.

Monyuum uetsipexyronsuuk ACOK, B
kotopoM adaroHand AO u CK B TOuke
nepeceyeHUs AENATCA IMONOaM, a TakKe ' K
paBHbl ¥ B3aUMHO NEPEHANKYAAPHBI, 3HAYHT. ACOK — KBapaT, AHa-
roHany kotoporo AO=CK=2AD=2 IM=2Mm
OtBer: 2 M.

B c

Ned45. B ksanpat BrHcaH NpAMOYTOZbHEK TaK, 4TO Ha KaKROH CTO-
poHe KBaJpara HaXOAMTCA OAHA BEPIUMHA NPAMOYToOJbHHKA
H CTOpOHBl OPAMOYIOABHHKA OApaLIeibHLl AHAroHATAM
kBagpara. Halinute CTOpPOHBI MPAMOYTONBHHMKA. 3HAA, YTO
OllHa M3 HUX BJBOe Oonbule ApYrofl ¥ YTO NHMAroHasb KBad-
para paBHa 12 M.

‘B B C £ZBOA = 90° (auaroxanyn Ksaapara re-

: PECeKaloTCA MO MPSAMBIM yTTOM\
£BOA = £ AO A = 90° rkak cOOTBET-
O\l ¢ crBeHHBe yrabl IA MApaNIENBHEIX P~

0 meix BD u A,D, u cexyueit AC)
AC — OGuccekTpuca. mostomy ZA A0, =

A, Ko,

: 1
=Z0,AD,; = -2- ZA=45°

A D b 3uauur, <AAQ, = LAD\O;, = 457
AAAD, — paBHoOenpeHHsiit; TaK Kak AO, ABNAETCA BRICOTOH, GHC-
CEKTPUCOIl, a 3Ha4NT U Meauanoil. 3uaunr A,0, = 0,D; AAO\D, —

20



passoGeapenHbii, 3Hagur, AO; = O|D,. Tax uto, A;0;=A0;=0,D;.

Myecre otpesok AjO=x M, Toraa AD=2xmu AB;=2A,D;=4 M. -
Ilanee, AC""AO[ + 0102 + 02C=AO| + A[Bl + 02C, X+4X+x= 12; ’
6x=12M;x=2M Torma AID; =2x=22M=4 m;
AB=4x=8m.
AiDl =B|C| =4 M; A|B| = DlCl =8m

Oteet: 4 M; 8 M.

Ne46. B pasnoGenpeHHbll npAMOYrojibHEIl TPEYTOABHHK BRUCAH
KBaJpaT TaK, YTO ABE €70 BEPUIMHLI HAXOAATCA HA THIOTEHY -
3¢, a Apyrre ABc — Ha Karerax. Haltnute cropoHy ksaapara,
€CY M3IBECTHO, YTO THTIOTEeHY3a paBHa 3 M.

B
E
X
L
A D C

AABC — npsmoyronbisii pasHoOeapentif, Toraa,
ZABC = ZACB = l (180°-90°)-45°.

ADKC — pasﬂoﬁeupeﬁﬂbm, TaK Kak

ZDKC = 907, ZACK = 457, Toraa, u ZKDC = 45°. 3uauur DK=
KC. AHanoriuno u AB_LE — pasuodenpennstii u BE = LE. LE =
=KD=EK - croporus ksaapata. Ilycte BE=x m. Toraa EK=KC=x m
BC=BE+EK+KC =3xm=3mx=1mOrkyraEK =1 m.
Orset: | m. .

Ne 47, M3 pauncil 1O HPOBEACHD! K OKPYKIOCTH JIMC BIaUMHO
NEPHCHEHKYAPHBIC KacaTS.ibibic, paznyc Oxpyxaccty 10
cM. Hailaure anuusl KacaTeabibiX (paccTodune oT Xauuoil
TOUKH G TOUKY KacaHysi). ' :
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KacarensHas neprneHANKYAAPHA Paiuycy B Touke Kacar#d. [1o3To-
My ZA = ZD =90°;, £B = 90° no ycnosuto, a 3HauuT, 1 Z0 =90° Ye-
TeipeXyronsHuk ABDO — npamoyroashuk. AO = OD=10 c¢M (paguy-
cel). Toraa BD=A0=10 cm u AB=0D=10 cM (kak rpoOTHBOIONOXKHbIC
CTOpOHBI NPSIMOYTOJLHUKA).

Otger: 10 cm.

Ne 48,  Passendre nauHbiii oTpe3ok AB Ha 3 paBHBIX 4acTH.
3agauya petueHa B yueOHHKe Ha cTp. 74 1. 57.

Ne 49, Pazgennrte nanHbI OTPC3OK HA YKAa3aHHOE YMCJIO PaBHbIX
qacteit: 1) 3;2) 5; 3)6.
CM. peurenue 3ana4qu Ne 48,
n=3, 2)n=35, 3)n=6.

A B A B

Ne 50.  Croponsl TpeyroneHuKa pasbl 8 cM, 10 oM, 12 cm. Haliunre
CTOPOHBI TPCYTONIbHUKA, BEPLUIMHAMH KOTOPOTO SABIAIOTCS
cepeantbl CTOPOH AaHHOTO TPCYTOMbHUKA.

[lycts TOuku Ay, By, C; — cepe-

Iutbl cTopoH AABC. _

Toraa A1C1, A]B], B|C1 — Cpea-

HHE JIMHHM JAHHOTO TPEYroibHHKA

ABC. 3uauur

A ' B, ' c A,C,Zl AC:—'-I—'12CM:6CM:
2 2

1
A‘Bl:_l_.ABz-1--8c1\,1=4cm;B|C,=l BC=—-10cm=35cm
2 2 2 2

OtseT: 4 cM; 5 cM; 6 cM.
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Ne 51, Tlepumerp TpeyronbHuka paBeH 12 cM, CEepPENMHLI CTOPOH
coeaurenbl oTpeskaMu. Hailinure nepumeTp noiryyeHHOro
TPCYrONBLHUKA.

Bocnonesyemcs 3anaueii Ne 50.
OTpesxu, COCAMHAIOLINE CePETUHBI CTOPOH TPEYTroNbHHKA, ABJIAIOT-
CA CpeLHUMM JIHHUAMU Y PAaBHB! NONOBHHE UX IIWH . Pypr=AB + BC +

CA=12cm; P,, . =L~AB+LBC++ Ac=1 (AB+BC+AC)=
4B o 2 2 2

% ‘12cMm=6com. . Orset: 6 cm.
Ne 52, Cpennas nuHus paBHOOEAPEHHOrO TpPeyrosibHHUKA, Mapai-

nenbHAd OCHOBaHMIO, pasHa 3 cM. Hapure CTOpOHEI Tpe-
YrOIBbHUKA, €CIH ero nepumMeTp paseH 16 cm.

AG||AC; AC, =% AC=3 cm; AC=6 cMm.

AABC— paBHOOEAPEHHEL, 3HAYUT
AB =BC . Torna
PABCZAC‘*‘AB“’BC:AC"‘
+2AB =6 cM + 2AB = 16¢cM.
¢ 2AB=10cm; AB=BC=5c¢cm.

OtBeT: 6 cM; 5 ¢eM; 5 oM.

Ne 53, Kak nocTpontb TPEeyrojbHHK, €CAM 3afaHbl CEPEAMHBI €ro
CTOpOH? .

[pu necTpoeHyH BOCIONbIYEMCA CBOHCTBOM CpeAleH JIMHUM Tpe-
YTOJbHUKA,

CoennHUM TPHM TOYKM, KOTOpBIC ABJIMOTCA CEpelMHAMH CTOPOH
TpeyronbHuka. IToayuum Tpeyronsauk. Uepes Kaxaylo BEpUIMHY aH-
HOTO TPEYrojbHUKa MPOBOAUM NPAMYIO, NapaUiesibHYI0 TIpPOTHBOMO-
NOXHOM cTopoHe. TOUKH MepeceyeHU TaKUX NPAMBIX ¥ 06pasyloT He-
KOMBIH TPEYronsHHK.

Ne54. JIOKaXnTE, YTO BEPIIMHEI TPEYroJIbHNKA PaBHOYAANEHB! OT
ApsAMON, MPOXosllel yepes cepeinHbl ABYX €ro CTOPOH.

B
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INposeacm AD L DK; BO L DK; CK L DK (rac DK - npononxe-
uue A,C)).

A ADA|, AA,OB, ABOC, 11 AC,KC — npssoyronssisie,

Paccmotpum A ADA, n ABOA:

AA, = AB (1ax kak A; — cepeanna AB). ZDA A = ZBA,O (sep-
THKaIBHBEC yIuibl). 3HaUKT AADA| = ABOA, (o runsIeHy3e 1 oCTpo-
My yray). Hooromy AD=BO. AnasornyHo 1oKa3bBaeTcs, W10
A BOC; = A CKC, u BO = CK. 3nauur AD = BO = CK. A znawur,
BeplHHLl A, B 1 C pasHoynanessl oT npamoii DK, npoxonduleit uepes
cepenuHbl cropoH AB n BC. Yro 1 TpeGoBaioch A0Ka3aTh. :

Ne 55,  Jlokaxure, YTO CEpeiuHbl CTOPOH HETHIPEXYTONLHUKA SRS~
JOTCA BEpILHHAMM NapauieiorpaMMa.

Janaua 1okalana B yueGnuke Ha cTp. 74 n. 58.

Ne 56.  Halizure cTOpOHEI TIAPANACAOTPAMMA K3 NPEALLAYILEH 3314~
. Y, €CJIM U3BECTHO, YTO JUAFOHAIM YETHIPEXyrodbHiKa pas-
Hbl 10 MU 12 M.

Hcnonpiyem pemenne 3azaun Ne 55 (e, puc. 134 na crp. 91 yued-
BHK2). T
EF — cpenyas nunus A ABC.

Suauut EF= %A C= %IOM =5m, a HG= EF — npoTuRcHRekallas cTopona,

ro ectb HG=5m
EH — cpennss nunus AABD.

3Jnayut LH = -;—BD = %-12 M=6,aFG=EH ~ npomnone;xamax

cTopoHa, To ecth EH=FG =6 M.
OrBeT: S M; 6 M.

N 57. VY geTbipexyrolibHUKa JHaroHanM paBHel a ¥ b. Haiigure re-
' PHMETD YCTHIPEXYTONIBHHKA, BEPIIHHAMA KOTOPOrO ABIMOT-
€4 CEepeaMHbl CTOPOH AAHHOTO YEeThIpeX-

yroNBHMKA.

4 < B nByx mpeambigymmx 3aavax Guino
[0Ka3aHO; YTO CTOPOHA MapaieforpaMma
pPaRHA [GAOBMHE [HArOHAIM YCTHIPEX-
YFOJILHUKA, KOTOPOI OHa Mmapaniesibua.
3HauuT, uYeThipexyroneHMK 4,8,C\Dy

— NapanicnorpamMM; co cTopoHamu A By~ —;— auB,C= -;? b.
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P-'iﬁ;(“u’.?. =24 B+ BiC\)2 = 2(%51 +%b) =a+b

Otset. a + b.

Xa 58. JloKawHTe, YTO CCPCAMHLI CTOPOH HPAMCYIOILHHKA ABIS-
10Tca BepuHamu pomGa. M raoGopor, cepeiuusl CTOPOH
pomba SBIfIOTCA BEpUIMHAMY NPAMOYFCIbREHKA.

B Y F y c 1) Yerwipexyroabuuk ABCD —

’ i npsMoOyronsHuk, E, F, K n H— ce-
pEeRHHEI MO CTOPOH.

Yeroipexyroasiuk EFKH — na-

pajienorpamMM (CM™, peleHne 3aAa4un

Ne 55).
A EBF = A KCF (tak Kak

A H D EB=CK u BF=FC). 3uauur EF =
FK, rre EF n FK - cropons napannenorpamma. 3uasmnt, EFKH —
pom0. B

2) TlycTh  YeTBIPEXYTOIBHHK
ABCD saprnsetcsa pombom u E, F, K, H E F
~—- CEPeAMHLI €TO CTOPOH, ,

Yeroipexyronbiik EFKH — na- 4 ¢
pamienorpamM (cM. 3agagy NeS5). Ero
CTOPOHBI TapaieNbHbl AHArOHAIAM H K

pomba (kak cpeaHue NHHHM), a OHM D

ECPNEHAKKYJIAPHBI, 3HAYUT, YIJbl YETHIPEXYTONLHIKA EFKH — npx-

MbIC,- JHaUMT, YSTHIPEXYTONbHUK EFKH — npaMOYTOJbHEK. :
Y10 4 TpeGOBaNOCH I0KA3ATb.

Ne59.  BokoBas CTOpOHA TpalelMU pa3ielicHa Ha TPH PaBHBIE 4ac-
TH, ¥ U3 TOYEK JEJICHUA [POBEACHBL K APYrofi CTOPOHE OT-
pe3xu napaiienbHble OCHOBaHusAM. Halinxutre nnuHel STHX
OTPE3KOB, €CJIM OCHOBAHUA TPANICUMH PABHBI 2 M H 5'M.

BCy — cpeanas sauHMa Tpa- B 2x

c
neunn A\ BCD,. Tlycts B,C, =y M. '
— B ]l ] *c
AD| — cpeaHas muHMA Tpaneumu
ABC\D. Tlycte A|D; = x M. To- 4, 7[ x *‘ D
. 1
raa. , / 5 *
BC, = ”; 2BC =2+4x, 4 b
2y=2+x ,{,D,-y—” WD =y+5 2x=y+5 y=2x-5
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[Tony4sm CUCTEMY YpaBHEHHI:
2y=2+x

{y=2x—5,

2:2x-5)=2 +x,

4x-10=2 +x.

3x =12,

x=4.y=24-5 =3 2uauur,

AlDl =4 M. BlCl =3 M.

OtBet: 3 M; 4 M.

Ne 60.  Jloxaxure, uro y paBHOGOKOH TpaneuMu Yriisl 0Py OCHOBA-
HUY PaBHEHI,

3agaua peuleHa B yuebunke Ha crp. 76 n. 59.

Ne 61.  Uemy paBubt yriel paBHOOOKOM Tpaneuuu, eciid H3IBCCTHO,
YTO Pa3sHOCTh MPOTHBONEKALNX YTJIOB pasHa 40°7

UasecTHo, uTO y pasHOGOKOM TpamcLui CyMMa NPOTHBOIICKALIMX
yrioB pasHa 180°. [TycTs rpasycnas Mepa OJHOro yria pasra X, a npo-
THBOJIEXKALIETO CMy — y. [10JIyUlUM cUCTEMY:

x+y=180
x—y =40, CxnaaniBaeM paBeHCTBA:

2x=220, x=110, u3 nepsoro ypasuenna y=180 —x = 180 - 116 = 70.
Vet Ipy OCHOBAHKUK Y paBHOGOKON Tpanciyy pasHBIL.
OtBet: 70°; 110°

Ne 62. B pastobokoi Tpaneuuu 60nbluce CCHOBaHHC paBHo 2,7 M,
6okosas ctopona pasHa 1 M, yron mexay Humu 60°. Haiinu-
T€ MCH5LIEe OCHOBaHHE.

B c
" 1
A B [ D

1 1

[Tycts ABCD — papuobokas Tpancuust.
Torma AB = CD, u ZA = /D, torma, A ABB, = A DCC,
(rne BB, L ADu CC, L AD).
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M3 paBeHCcTBa TPEYroNbHUKOB caelyeT, w10 AB; = DC A ABB —
npAMoyTosbHEI, ZA = 60° (o ycnosuso), Torna, ZABB, = 30°, 3na-
HHT

AB; = —l-AB = 5-1— -1 M = 0,5 M (kater, nexawmuii npotus yrna 30,

3]

paBeH % runoTeHysbl). 3uauut u DC, =AB=0,5 m.

BC = B(C; (DpoTuBONOJMOXKHBIE CTOPOHEI NPAMOYFOJNLHUKA
BCC,B))
Torma AD=2,7 M, AD=AB+B,C,~C,D=2AB,+BC =2-0,5m -~ BC
2,7M=1M+BC;BC=1,7m.
Otser: 1,7 m.

Ne 63. B paBHOGOKO# Tpaneiuyl BbiCOTa, NPOBCAECHHAA U3 BEPIIHHbL
TYIOFO YI714, NeAUT Gonbluee OCHOBAHE HA OTPEIKU 6 CM H
30 cm. Haitaure ocHOBaHMA TpaneLMm.

Bocrione3syeMcs pelueHUeM M PUCYHKOM 3afaukt Ne 62 B pemeHuH
3amaumn Ne 62 mui nokazamy, uto AB;=CD = 6 cum. [Tanee
BiD=30cMm,
BD= B]C] + ClD, B]ClzBlD—ClDz:;O M — 6 cM =24 ¢cMm,
B,C,=BC =24 c™m.
AD=AB;+BD=6cM+30cM=36cm.
OrseT: 36 cM; 24 cMm.

Ne64*.,  MeHblce ocHOBaHUC paBHOOOKOI Tpaneuuy pasHo 60koBoit
CTOpOHE, @ AMaroHajb [epreHankyaspia GOKoBOH cTopoHe
Haiinnre yripl Tpaneuumn.

B C

e o]

A . D
Paccmorpum AABC:
AB = BC, 3nauut, AABC pasHoGeapennniii u ZBAC = ZBCA.
[ycts /ZBAC = ZBCA =x°,
Ho ZCAD = ZACB (KaKk HakpecT nexalllve NpH napalienbHbiX
npsmMeix AD u BC u cexyweit AC). 3naunut ZCAD = x° 3uauur, AC
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— Guccextpica yria BAD. B paBHOGOKOM Tpamemuit yribl TPt OCHO-
BaHVIH PaBHBI, TOTAAQ
ZD = £ZBAD = 2x°.
Paccmorpum AACD:
£ZCAD = x°; ZD =2x°, ZACD =90°,
CocrasrM ypasHeHHd€: X +2x + 90 = 180; oTkyaa nonyuus
3x =90; x =30, T0 eCTb
ZBAC=30"/BAD = ZCDA =2 - ZBAC =2 -30°=60°.
ZABC = /ZBCD = ZACB + £ ACD = 30° + 90° = 120°.
Orser: 60°; 60°; 120°; 120°,

Ne 65. [lo onwy cTopeHy oT npAMoif @ maHsl aABe TOYKH A 1 B Ha
paccrosanuax 10 M u 20 M ot nee. Halinute paccrosnue ot
cepenuist otpeska AB mo 4 | A,

npamoii a. - P
Mposenem AA, L a; BBy La;CC, © N

la.AC=CB (C— cepeanna otpes-
Ka AB). UYetsipexyronaphik ABB A,
— npAaMoyrosisHad Tpamenus. Otpe- @ :
3ok CCnapannened ocHoBaHuAM AA, u BB, (nepneﬂ:mhympm fipo-
BEJIEHHDLIE K OJIHOI MPAMO, TIapasiesbHbI), TO3TOMY

CC; — cpennns nudns tpancuud ABB A (. A 3Hauur,

CC = AAH;BB, _ 10M42-20M

=15m.

OtseT: 15 ™,

Ne 66.  [lo passinie CTOpOIB! OT NpAMOI @ AaHB! ABC To4KH A 1 B ua
paccrosiuax 10 cm u 4 oM or Hee. Haiianre paccroadue ot
cepeniunt 0Tpe3ra AB 1o npamoii a.

4em | 4cx B

U
A 10 cu 10cn 4
a 1

TMoctpoum Touku By v A; Ha paccrosnusx 10 cm 1 4 oM oT mpamModl
a, Tax 4ro-AA,la w BB,la. Yepe3 Touky C cepeauny ome:ma AB
nposeneM K npanoit a nepnenaukynsap CC.
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B,B[|CCi[]AA.. AC = CB (no noctpoenino). BC, = C A Pac-
eMOTpitM A ABA,. CC. — cpeanas aunug A ABA . nresytomy

CC, =——AA,—— 20 cm = 10 cMm.

Paccaorpin tpanetuto FKBA. OC| — cpeatsg JTiHHR Tparciin
KB+ F4 4dcm+10cwm

noytosy OC, = 5 = 5 =7 eM. A JHRUHT,
CO=CC-0,=10cM-Tem=3 cm.
Orger: 3 cm.

Ne 67. OcHoBaHHA TpanelUMd OTHOCATCA Kax 2.3, @ cpeanas MHHnA
pasha 5 m. Haiinute ocHoBaHuA.

HycTtb nnuna Menbllero OCHOBaHMA Tpanenil pasHa 2X, a Gonbe-

ro 3x. Cpeanss AHHMA TPancilHH paBHA noMycymMe ocHobauns, To
ecTs

5:2x+3x’
2
10=5x;x=2.

Meubinee ocHoBanle paBHO 2 - 2 M =4 M, Ooaeee — 3 2M =6 M.
Otser 4 M; 6 M.

Ne 68. - Konup! IHameTpa yaaneHsl OT KacaTeibHO K OKPYKHOCTH
va 1,6 M 11 0,6 M. Haiinure winny auaverpa.

A1 A
0,

S
a

AA;1a;00,1La;BB,la;

Torma, AA, | 00, || BB,

AO = BO = 00,. — pannycsl OJIHOI1 OKPYKROCTH.

A O] =0 B‘

AA1 06M BB]“]6M

00, — cpenusa nuums Tpaneuuu AA B, B. HMosromy

00, = A4 ; BB _ 0,6M:21-l,6M

AB =AO+OB=2-00,=1,IM-2=22wm. Jlnamerp paBeHZ 2 M.
OtBeT: 2,2 M,

=LlM
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Ne 69. Cpeansda nUHWA Tpaneuuud 7 CM, a OJHO H3 €€ OCHOBaHuii
Gomvine gpyroro Ha 4 cM. Haiinure ocHoBanua Tpameuuy.

Cpenuss nuHus Tpaneuuv paBHA moimycymme ocuoBauuii. Ilyctsb

ANHHA MEHBIIECro OCHOBaHMA paBHa X cM, Oombmero — (x + 4) cm.
x+(x+4
Cpenuss nunns passa 7 cM. Torma, 7= -—-—(——l; TO €CTb
2

14=2x+4;2x=10;x=5.

5cM — OHO OCHOBaHHUe, BTOPOE OCHOBaHue: 5 cM + 4 cM =9 cm.
OteeT: 5 cM; 9 cm.,

Ne 70.  BeicoTta, mpoBeneHHas M3 BepUIMHBI TYMOro yrjia paBH0GO-
KOH TpaneiyH, AeiHT Oonblilee OCHOBAHHE Ha YacTH, NMel0-
e JUMHEL @ ¥ b (a > b). Haiiaute cpeaxioro AuHuIO Tpane-

UK.
B c
o o, o,
LE N\
N[
A B, C, D *

ITycts ABCD -— paBHOOOKas TpaneLus.
AB, =b; B{D = a (mo ycnosuio);
AABB,| = ADCC; (cm. 3apauy Ne 62), orcroma AB;=C,D=b.
BC=B,C,=a~-b (BCC,B| — npaMoyronpHux).
CpeaHas IMHUA TpareUuyd COCTOUT M3 cpemnux numkit AABC u
AACD. To ecrb
-b a+ b

00]"—BC— O]OZ——AD“
2 2

002 —00| +0102 ——-—+——=—-= a
OrseT: a.
Ne71*,  TlocTpoiite TpameLMiO MO OCHOBAHHMAM U GOKOBBIM CTOPO-
HaM.

Ilycts naust oTpe3ku a, b, c, d, Takue, uto B Tpanenuu ABCD ¢ oc-
Hosaunamd AD n BC AD = qa; BC=b;

AB =¢; DC=d(AD> BC).

ITycts ecth Tpaneuma ABCD, yaosietTsopsiowias TAKUM yCJLOBUAM.
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ITposenem B Tpameuun ABCD npsamyro CK" AB, mepecekatouryio
AD B Touke K. ITonyunm napasuenorpamM ABCK, B xoropom CK =
AB=¢; AK=BC=b5.

Janee pacemotpum AKCD:

KC=¢;CD=d,KD=gqg-5.

JanHbiit TpeyroJbHUK MOXKHO [IOCTPOUTH MO TPEM H3BECTHBIM CTO-
ponam. Torna

IMoctpoum Tpaneunio ABCD no nnay:

l. Ha npouseosibHOH DpAMOI OT TOUKM A OTIOXKUM OTPE3OK
AD = a, Ha 3TOM OTpE3Ke OT TOUKH A OTIOKHM 0oTpe3ok AK = b.

2. Tloctpoum AKCD co ctopoHamu KD = a - b;

KC=¢;CD=d.

3. Toctponm napaenorpamym AKCB, 1is 3Toro nposegem yepes
Toukd A U C npsaMbie napamenbhble npamMbeiM CK 1 AK ¥ nepecexato-
1ecs B Touke B.

JokaxkeM, 4ro nogyduBmuiics yeThipexyroabHuk ABCD — ucko-
Mas Tpaneuus.

AD = a (no noctpoetuio). BC||AK, BC||AD, Tak xax ABCK —
napaienorpaMm no nocrpoenuto. BC =  (no nocrpoenmo).

Eciu BC||AD, BC = b; AD = a, To ABCD — Tpaneuus ¢ 0CHOBa-
HusamMu AD = g, BC = b, y10BIeTBOPAIOIMMH YCIOBHIO 3a1a4H.

CD = d; CK = ¢ (110 HOCTPOEHHIO).

AB = CK = ¢, Tak kak ABCK — napai;ieniorpamm. bokossie cTopo-
#b1 CD 1 AB y10BNE€TBOPAIOT YCIOBHIO 381a4H.

Hrax, ABCD — uckomas Tpaneuus.

3ameTuM, YTO 3a]a4a UMEET PEILCHHUst TONBKO €CIIH MOXHO NOCTpO-
utb AKCD co cropoHamit d; ¢; a — b. DTO BO3MOXKHO TOTAA M TOJNBKO
TOrJa, KOrja OfHa CTOPOHA MEHbLle CYMMBI JBYX JPYTHMX, HO OoJbiie
Pa3HOCTH BYX APYTHX, TO €CTh, IPU YCIOBUAX:

d<c+a-b

{d >c—(a-b),

d<c+a-b

{d >c+b-a,
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d+b<a+tc
d+a>b+c,

Tax Kak B FaHHOH# NOJYIUIOCKOCTH OTHOCHTeNnbHO KD Moo mo-
CTpOUTHL TONLKO OAWH AKCD ¢ 3amaHHBIMU CTOPOHAMU, TO peilicHME,
TO €CTb HCKOMAA Tpaneuusi, 6y)1eT CIAHUHCTBCHHDBIM.

Ne72*,  IlocTpoiiTe TpareLyio O OCHOBAHUAM H JHATOHAIAM.

Jauet otpesku a, b, d) u db. Heobxoauma mocTponTts Tpancuo
ABCD (c ocHomasuamu AD u BC, AD > BC), rakyw, uro
AD=a;BC=b; AC=d, BD = 4d,.

Honycrum, aro ABCD — nckomas tpaneis,

Torna na mpoaomxenuu AD otnoxum otpesox DE = b. Crenosa-
teasHo, DBCE — napamnenorpamM, Tak Kak JiBe ero cropousi BC u
DE napannensus: ¢ passsl, [loaromy cropoust BD u CE napasens Hsl
u pasusl: BD=CE=d,.

B

b c

A [ D b

Paccmorpum AACE. AC=d;; CL =d;; AE=qa + ).

IInan moctpoenug TpareLyin:

1) Ha npou3noasHoil npamoii otnoxuM otpezox AD = o, Ha npo-
nomwerun AD otnoxum otpesox DE = 4.

2) ocrpomy AACE no u3secTHbIM cTopouam AE = a + b; AC = d;;
CE= dl-

3) Uepes Touxy C nposedeM npamyio, napawneisiyio AE, u na
3T0# npaMoit 0T Toukd C B Ty e MONYILIOCKOCTh OTHocuTensHo CE,
rae U TouKa A, o1s10%uM oTpe3ok CB = b.

4) Tlony s wersipexyronsruk ABCD. Hoxamewm, uro ABCD uc-
KOMasi Tpaneuus,

BC||AD (o noctpoenmio). Tak kak AD # BC (no ycmsmo) T
ABCD He sBiisAeTcA napaiieiorpaMMoM, a 3Ha4UT, ABNFETCA TPAriciiii-
eii ¢ ocHosaumavia AD = a, BC = b (110 nocTpoeHiio).

Mo nocrpoenmic nuaronans AC = d;; CE = d,. Tak xak BCED —
napasenorpaMM (ero nporuBonosoxHwe cropousi BC n DE no no-
CTPOCHHIO HapaiieToHbl ¥ paBHel), T0 BD = CE = d,.

3nauut, avarodat AC u BD-paBHb! cOOTBETCTBEHHO d| U dh, #
cneposatensto, ABCD — mckoman Tpaneuus. 3aMeTeM, 4TO 33734a
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HMEET PEICHIA HE BCETAA, @ TOIbKO B CAYHae €C/IH MOMHO HOCTPOHTE
AACE co croponams B + b, d| U d>. DTO BO3MOXHO TOTZIA H TONBKO TO-
ria, KOrAa OJHa CTOpOHa 00;bIE PAa3HOCTH ABYX. JIPYTHX W MCHBIUS
CYMMBI [IBYX HPYTHX, TO €CTb, Korga |d; — dy [<a + b < d, + d;. B atom
cayyae AACE ompegenaercsi 03HO3HAYHO M 33/1aUa UMeeT eAUHCTBEH-
Hoe peuwieHue. B apyrux cmydasx AACE mocTpouTs Henb3fl H 334a4a
pemenuii HE WMEET.

Ne 73*%,  Hausi otpessit a, b, ¢, d, e. [loctpoiite otpesok x = "Tbc_

e

0™ D C A
Jlausi IATH OTPE3KOB: 4, b, ¢, d, e. HeoGxoauM0 nOCTPONTE OTPEI0K

abe . ab
x =—t-1—. TlocTpouM cHauada OTPE3OK JAHHOH :7, 4 3aTeM HCKG-
e

" abc

MbLH OTPE3OK X = ———
de

[Toctporm 000# ocTpsiit yros ¢ BepinitHoi O u Ha OHOM CTOPO-
He 3Toro yria orioxw orpeskit OD = d u OA = a, a wa npyrod cre-
pose orpesox OB = b,

Yepez TouKy A mposencs npsMyio, mapamiensHyro BD, xoropas
nepeceyet 1yd OB B Touke Y.

Y : :
Tax sax BD||AY, 10 24 -9 . oy 0408 _ab_
oD OB oD d

Hasace, Ha ctopone OA otaoxum orpeskst OC = ¢ u OF = e. Yepes
Touky C nposesem npsMyio, naparnensayto YE u nepecexawuryo OR
B Touke X, Tak kak VE " XC, to

oY _OE_ .  Or-0C_ y-c

ox oc’ " OE e
O0o3nayiM OX=x — HCKOMBIN OTPE3OK.

_abe
de
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‘Ne 74*,  1). B tpeyronbHrke ABC npoBeacusl Meauanst AA, u BB,
KOTOphle Nepecekarotcsa B Touke M. B tpeyronbuuxe 4MB
uposeieHa cpeauas nuEua PQ. Jlokaxurte, 4TO 4ETBIpEX-
yroibH#K 41B{PQ — napannieiorpaMmm.

2) Nokaxkute, uto JMFOObC IBe MeAHaHLl TPEYFOJILHHKA B
TOYKE [epecevyeHms Aendrca B OTHOwewwn 2.1, cumras or
BEPLIHHBI. '

3) JlokaxuTe, 4TO BCe TPU MeIHAHBLI TPEyroJibHUKA mepecc-
KaloTcs B OJHOM TOYKe.

1) Tak kak PQ — cpemusa nunus AAMB, 1o PQ||AB u
PQ=%AB.

A;B| — cpenuss nunus AACB; nosromy

AB,[|AB u AB, = % AB. Tak kak A,B,|[|AB u PQ|AB, 10

PQ||AB,. A Tak xe PQ= %AB = AB.

3HaunT, HeThipexyroibHuk A B\PQ — napannenorpamm, 1ak Kak
JBE €ro CTOPOHbI NApa/LIENbHBI M PaBHLI, Y€M JI0Ka3aHQ NepBOe yTBEp-
HACHHE.

2) Joxkaxem, uyro Meuansl AA; 1 BB, B Touke nepeceucHust Henst-
¢4 B OTHOowieHUH 2:1, cYyWTad OT Bepluutibl, PO — CpeaHAs JMHUA
AAMB, creposatensHo AP = PM = x; BO = QM = y. Beimie Mel i0Ka-
3armm, uto A B,PQ — nmapannenorpamm, 3Ha4uT, ero AMaroHaId B TO4-
Ke TepeceueHus JCIATCH nonojam, T0 ectb A /M = PM = x wu
B M=MQ=Y.

Nonyuaem
BM:MB, =2y.y = 2:1,
AMMA, =2x:x=2:1;
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Yem n10Ka3aHO BTOPOE YTBEPIKIACHHUE 3a/1a4H.

3) Mpoenem Tperbto Meanany CC, koTopas HmepecekaeT MeXHaHy
AA, B HEKOTOpOI1 TOYKE W, COrNACHO ROKa3aHHOMY BO BTOpOH yacTd
3aJa4yy, 3Ta TOYKA NCIDKHA JACIUTh MenuaHy AA; B oTHomeHun 2:1,
cuntas ot Toukd A. Tak kak nonoxkeHHe Takoil TOUKH Ha OTpe3Ke Of-
peAenseTcs OAHO3HaYHO, TO OHA COBMajaeT ¢ Toukoi M. 3uauur, CC,
ApoxoJuT uepes Touky M. To ecTh BCE TPH MEAMaHbI NEPECEKAIOTCS B
oaHoii Touke. Uto u TpeboBanock K0Ka3athb.
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§ 7. Teopema IHughazopa

Nel, Ioctpoiite yroj, KOCMHYC KOTOpOro paseH: 1) —2—, 2) —g

3)0,5;4)0,8.

TocTpouM APAMOYTONBHBIN TPEYTOABHUK, Y KOTOPOrO OTHOLICHUE
KaTeTa K unoTeHy3e PaBHO 33JaHHOMY 3HAYEHHIO KOCHHYCA. A 3HAYHT
Yrojt TpeyroibHuKa, npuiexaliuil K 5TOMy KaTeTy, SBASeTCS HCKOMBIM
YTIOM,

l)cosa=§-.2) cosazi,
5 G

5 b4 2 6
3 4 1 4
4
3)cos a=0,5:4) cosx =3
05=1 08=—>-2
2 10 5
Ne 2, VY npsMOYFroBHOTO TPEYroNbHHKA 3aiaHkl KaTethl ¢ U &

Haiipure runoredysy, ecau:
Na=3,b=4;2)a=1,b=1;3)a=5,b=6.

Ecnu ¢ — rumnotenysa, a H b — katersl, To 1o Téopeme Indaropa:

F=al+bhc= Ja? +5? Hanee:
pe= V3242 <9716 =425 = 5:
2)c= \/I—2_+_l?=\/5z1,4;

3)c= V52162 =257 36 = v61 ~ 7,8.

Utse 1)5 2) V2 ~1,4:3) Y61 ~ 7.8
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Ne 3, Y npsMOYyrofsHOTO TPEYroNbHIHKA 3aaHbl MHIOTEHY3A ¢ I
katet a. Halipure Bropoil kater, ecnm: 1) ¢ = 5§, a = 3,
2)c=13,a=5;3)=6,a=5.

Ecau b - Bropoit kater, To no teopeme [ludaropa:
a4 b = —at b= —a Janee:
D)b=v52-3? = J25-9 =16 = 4;
2)6=v132-52 =169 -25 =144 =12;
b =62 -5 =36-25 =133,
Orser: 1)4;2) 12;3) V13 = 3,3,

Ne 4, JIBe CTOPOib! IPAMOYTOALHOTO TPEYTONbHMKA paBHe! 3 M 11 4
m. Halinute tpersio cropony. (JIBa coryuas.)

JlaHubie CTOPOHB! MOTYT OHITH ABYMS KaTeTaMH Wi OfHHM Kate-
TOM H TUTIOTEHY301. ’

a=3m
b=4x

c='\/az+b2 =\/32+42 =\/9+16:s[2—5=5m. :

2) a= 3 M — Karer, ¢ = 4 M — rHNOTeHyza, ¢ > a. Toraa Bropoil
katet, no teopeme [udaropa:

b=\,/t:2——a2 =\/42-—32 =4/16-9 =wﬁz2,6m.

OtaeT: 5 M; HIH \ﬁ = 2,6M.

} KaTeThl, TOTAA THIOTEHY3A, no Teopeme [Mudaropa

Ne S, MoryT n# CTOPOHb! UPSMOYTOJBHOIO TPEYrojbHHKA ObiTé
NpONOpLUHOHANBHEI Yucam 5, 6, 7?2

O0031a49uM CTOPOHB! TPEYTOABHUKA X, 6X, 7x, T ¥ — HEeKOTOPHIi
ko3ddumuent. Tak Kak TPeyronsHUK NPAMOYTONLHLIH, TO MO Teopeme
Mudaropa (Sx)l + (6)5)2 = (7xy, TO €CTb 254 36 = 49, HO 3TC HEBEPHO.

3Ha‘lHT, CTOPOHB! NPAMOYT0/IbHOIO TPEYTOJNbHHKA HC MOTYT OuiTh

fIpONCPLUOHANBHBI ITHM YHCHAM.
Otset: He MOIyT.

Ne §, Halinute ctopoHy pomda, ¢CiH ero IMaroHajy pasHel
1)6cmu8cem;2) 16 aM 30 am;3)SMum 12 v,

JnaroHany pomda nepreHAHKY/APHBL U B TOUKE MEPCCeUeHs NENITCS
nononasM. 3nauut AAOB — mpaMoyrosibHblif 1 AO= %AC? BO= _;.BD
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3HayuT,

1) AO=3cm; BO=4 cm
2) AO=8 gm; BO=15 am
3) AO=2,5m; BO=6Mm
o reopeme Mugaropa

AB= JA0? + BO? , 10 ccn

B
/J»\ 1) AB=v3"+4% =916 =25 = 5cm.
i it

AN, o7 C 2) AB = 82 + 15% = J64 1+ 225 = 289 = 17 oM.
3),43=Jz,52 +6% =6,25+36 = J4225=65M

D OteeT: 5 om; 17 am; 6,5 m.
Ne 7, Croponsl npamoyronbHuka 60 cM 1 91 cm. Yemy pasna aua-
rosans?

JuaroHans npAMOYroibHUKa ABNIAETCA TMIOTEHY3O0H NpPAMOYIOJib-
HOTO TPEYroJibHUKA € KATETAMH, PABHBIMH CTOPOHAM MPAMOYTOJIbHHKA
3HauuT runoTeHy3a, no teopeme Iidaropa, pasto:

c=Va +5° =60% +912 = 3600+ 8281 = 11881 = 109 (cM).
OtBeT: 109 cM.

Ne 8, Junarosane kBajgpara a. Uemy paBHa cTopoua kBajpata?

Odo3nauumM cTopoHy kBaapata 3a X. Torna no reopeme [Indaropa
NOTYYHM:

2 9 > - 02
a=x+xhal =2 8 = Y
G
x @ a a2
X = —— T e——
2 S 2
H
x aﬁ
OtBeT: .
Ne 9. MOKHG M U3 KPYIJIOro MHicTa Kene3a uameTpom 1,4 M Bbl-
o pe3arthb KBajpar co cTopoHoi 1 M?

Yrobel 43 kpyra anamerpoM 1,4 M MOxHO
OLINO Bbipe3aTh KBAApaT CO CTOPOHOH 1 M,
| IMaroHanb KBajipaTa AomKHa OhiTh He GoMbluc
IvameTpa kpyra. Hailaem auaroHans Ksanpara
no ¢gopmyre

d=12+12 =2

1,4 u
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Tak uto d = \/5 > ‘/1,96 ~ 1,4
To ecTb puaroxalb kajapata OOJbliS AMAMETpa Kpyra, a 3Ha4MT

KBaJpar BbIPE3aTh HENL3A.
OTBeT: HENb3A.

Ne10.  Haifnure BpicoTy paBHoOoKoOH Tpamneuns, y xompon OCHO-
BaHus 5 M u 11 M, a Gokopas cropoha 4 M.
IMposenem Beicotst BB, 1 CC, . AABB, = ACCD (no ru:sioreHyse
1 OCTPOMY yrny). B C
3uauut AB, = DC,.
BC = B;C, (vax xak BCC/B;-
PAMOYTONbHUK).

=
AB,:.;_(AD_B,c,F%(11—5)=3M. A B ¢ D

AABB| — npsmoyroasHetit. [loaTomy
BB, = yAB2 - AB? =v42 =32 = 16-9 =T ~ 2.6 m.

OraeT: ﬁM ~2.6 M.

Nel1l.  Haitaure MenuaHy pasHOOEIPEHHOTO TPEYIOJibHHKA ¢ OCHO-
BaHHeM a U OOKOBOM CTOpPOHOIl b, MPCBENCHHYIO K OCHOBA-
HHIO.

3azaua peulena B yyeGHuKe Ha cTp. 86 1. 63.

Ne12.  MoryT v yBUAETE APYT Apyra KOCMOHABTHI, NIETALUUE Haj
HOBEPXHOCTHIO 3emin Ha BoicoTe 230 KM, ecnd paccTosHUe
MeX 1y HUMU 10 npamoi paeHo 2200 xM? Paauyc 3emiu pa-
BeH 6370 kM.

[lycts A u B TouxH, B KOTOPLIX HAXOAATCHS KOCMOHABTBI

A0| = 023 =230 km.

AB =2200 km.

00;=00,=R=6370 M. Utobbi KOCMOHaB-
ThI, HAXOJAIKMECA B TOYKax A ¥ B, Moruu Bu-
IeTb Apyr apyra, Hamo, 4roOel BricoTa OC
AAOB 6bina Gosibliie paguyca 3eMin.

AAOB — paBHOGeapeHnbiit, nostomy OC
— BBICOTa, a 3HauuT u meanana A4OB, nosto-
My AC=CB =2200: 2 = 1100 km.

Hanee, AO=AO,+0,0=230+6370=6600 kM.

39



0C =V 40? - AC? = {6600% —1100% =
= /(6600 ~ 1100)(6600 + 1100) = +/77-100-55-100 = 1004/77-55 =
=100v7-11-11-5 = 1100435 ~ 1100- 6 ~ 6600(km),

— 410 Gonpbe yeMm R.

Tak 4To KOCMOHABTLI MOFYT YBHAETH APYr Ipyra.
OtseT: Moryr. .

Ne 13. B paBHOCTOpOHHEM TpeyronbHHKE CO CTOPOHOH a Hailnurte
BBLICOTY.

TpoBeneM BLICOTY. OHa Takke GyAeT SBNATHCA ¥ MeaMaHOlt, Tak
KaK TpEeYIrOJIbHHK ABJIICTCA paanchnpeimbm.
Ilanee no teopeme IMudaropa:

R

Me14,  Jlaum oTpe3ku a n b. Kax noctpouts otpesok: 1)1.’a2 +b%

2) Ja? -2 ,a>b?

1) Jauet nBa oTpe3ka a M b, TpeGyeTcs MOCTPOHTHL OTpE3OK

OrBeT: ——

Va2 +b? . MocTpouM NpAMOYroBHEL TPEYFOMbHUMK C KATeTaMM a | b,

Ero rimoteiry3a no teopene Ilnudaropa pasHa \/a2 +b2 , a 310 U ecTh

HCKOMBIi OTpe30K.
2) Heo6Gxonumo MocTpoutb NpAMOYTONbHLINH TPEYTONLHAK MO M3-
BECTHEIM TMIIOTEHY3€ a U kaTteTy b. Bropoii xareT — no teopeme [lu-

daropa pasen Ya® —b? , T0 €CTb ABIACTCA HCKOMBIM OTPE3KOM,

Ne15*,  Jlansi otpesku a u b. Kax nocTpouTs o1pe3ok x = Jab ?

a-b
Ecay Mbl NOCTPOMM OTPE3IKKH m = n= '—2— , TO, ITOJIL3YACH

rpeiplaynied  3amayed, MBI CMOXEM  HOCTPOMTb  OTpE30K
[ a+ b a- b "
( )2 ( )2 — HUCKOMELIT OTPE30K.

(a+b) _(a—b)2 _a +2ab+b2.—a2+2ab—b2 _4ab _
4 4 4 4

ab.
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(55 -5 -
(2] -5 -

) a+b a-b
To ecTh, ecu NOCTPOUTE OTPE3KN m = = 5
10 Vab = Vm? - n?
a+b
N M
,<\\\\--______1——”//’
A Nb B b C
a —-b
a+b a-b
Tenepb nocrponm oTpesku m = 3 ; n= 2 ,

Ha myde AC oTaoxKuM AB = a, BC=5.
' a+b _

AC = g + b, pa3aenys ero nononam, noayyuM AM =

Ot 1o4k# B o1i0:KuM Ha yde BA ortpe3ok BN, = b, noayuum AN
' a-b _ :

= a - b, pa3jieIUB €10 NONoAaM, NoayyrM AN = n.

Ne16. Mexny asyMa GaOpuuHbiMH 3IaHMIMH YCTPOEH NOKaThI
xenob s nepeaadyd MaTepHalos. PaccToaHue MEXAYy 3aa~
HUAMH paBHO 10 M, a KOHLEI xKenoba pacmoyioXKeHbl Ha Bbl-
core 8 M 1 4 M Hax 3emiteil. Haliaute aumy xenoba.

C
B 8
(4]
4
A 10 M D

TIposezem BOLCD. Yetsipexyronsuuk, ABOD — mpaMoyrons-
HEK, 3Ha4uT, AB = DO =4 m; AD = BO = 8 m.
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CO =CD ~ OD = 8M — 4 M = 4M. ABOC — npsAMOYTObHBIiA, 110
reopeme [Tudaropa nomyuum:

BC = VBO?*+C0? =10+ 4% = J100+16 =116 ~ 10,8 m.

Orset: anuia xenoba V116 ~ 10,8 m.

Ne 47, l{oxamme Ln"o €CM TPEYTObHUK UMCET CTOPOHEL a, b, ¢ U
@ + b = ¢%, T0 y HEro yroJi, NPOTKBONEKAILKIT CTOPOHE C,
npaMoit.

3azaya foxa3aHa B yueOHHKE Ha ¢Tp. §6 11, 63,
Ne 18. YeMy paBeH YroJi TpeyroibHHMKA c0 c1opoHamu 5, 12, 13,
fpOoTHBGJIEkKALUMIi cTopose 137

Cropotbl TpeyroibpHuKa 5, 12, 13.

TpeyronsHUK €O cTOpoHamH 5, 12, 13 — npaAMOYroJibHbIH, Tak Kak
52+ 122 = 13% (em. 3amaqy Ne 17).

3Ha4RT CTOPOHA, paBHasA 13, ABNJECTCA THIOTSHY30M, TaKk Kak OHa
6osblie KaTeTOB U MPOTUBOJIEKAIIHHA ¢if yron pasen 90°.

Me 19.  Ha cropone AB tpeyronthuka ABC B3sta Touka X. Jlokaxu-
T, 4To oTpe3ok CX MeHblle MO KpaliHell Mepe olHOH U3
cropon AC wiu BC,

3amaya jokasana B yueOHuke Ha cTp. 87 11. 65.

Ne 20. JokakuTe, 4TO pacCTOSHHUE MEXALY ROObIMU JABYMSA TOYKaM¥ Ha
CTOpOHaX TPEYTO/bHUKA He 60:1L1ue COMbIUEH M3 €F0 CTOPOH.

B

A [

Mycts 8 AABC AC — Goasbuiasn cropona, K €48, M € BC.

Paccmotpum A BKC. Cornacuo pesynerary 3azaud Ne 19, MoxHO
yiBepxaath, uto KM < KB umm KM < KC.

Ecm KM<KB, 10 KB<AB, a 3unaunt 1 KM<AB, Ho Tak xak AC —
Oosbuwias cTopoHa, To AB < AC, 3Haunt u KM < AC.

Ecnu KM < KC, To cornacto 3anaue Ne 19 nna AABC moxio yr-
sepxkaats, yto KC < BC uan KC < AC, Ho Tak kak AC — Gonbuias
cropona, To KC < AC, a suaunt, u KM < AC. Tak uto KM < AC B
Jro0oM Liydae.

Yo 1 TpeGoBaOCh 1OKA3AThb.
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Ne2l.  [laubl opamas ¥ touka C Ha pacCTOAHUM /1 OT 3TOM npAMoii
Hokaxute, 4To M3 Touku C MOXKHO MPOBECTH JBE U TOJBLKO
JIBE HAKJIOHHbIE Jutnubl [, ecin /> A,

C

A D B
1posesiem CDLAB, CD=h (no yciosuro).
OtnoxuM OT ToukM DD Ha npamolt orpeskn AD u DB, paeHble

NIER . Tlonyuum, uto
(\112 ~—hz) +h?

Ananoruuno CB =/ (no reopeme [Tudaropa). Tperveli naxnonuo#
He MOXeT ObiTh N0 CBORCTBY HAKIIOHHBIX. YTO M TpeGoBajioch HOKa-
3aTb.

AC = 2en?

v

Ne22*,  JlokaxuTe, 4TO NpAMas, OTCTOAIIAA OT LEHTPa OKPYKHOCTH
" Ha paccTOAHME, MEHbLIEE PATycCa, TICPECEKAET OKPYKHOCTD
B /IBYX TOUKaXx.

Hycts aaHa okpyxHOCTb ¢ ueHTpoM O u pasuycom R u npamas q,
OTCTOALAs OT LCHTPA Ha paccrosHue i < R.

Tak kak R > A, 10 13 Toukn O MOXKHO NPOBECTH JIBE U TONLKO HBE
HarJoHHbIe LIMHON R {cM. 3agayy Ne 21 § 7). OGo3uauuM 3TH HAKIOH-
Hele OC; 1 OC, Tax kax OC; = OC, = R, 1o Touku C; u C, nexar Ha
okpyxHocTh ¢ neHtpoM O u paguycom R. A 3HAYHT, IpAMas a HMCET ¢
OKPYHOCTBIO 1Be ofiue Touku. B 3anaue Ne 14* § 5 6pu10 nokasaho,
4TO OKPYKHOCTD 1 lIpsiMast He MOTYT HMCThb DoJiee ABYX ODLIUX TOUEK

a cx el \CI
h

3nauiT, eciiM pacCTOAHME OT ICHTPA OKPYKHOCTH O FIPAMoii
MeHEWIE PRARYCA, TO NPAMAs NCPECEKACT OKPYIKHOCTD B ABYX U TONBKO
IBYX pazAMUHBIX Toukax. Uro u tpeGoBasocs aokasaTs.
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Ne23.  Jlokaxurte, uTo Modas Xopaa OKpYHKHOCTH HE Gonbilic jgua-
METpa U paBHa AMAMETPY TOALKO TOrAA, KOr/Aa caMa ABNALT-
CSl IUaMETPOM,

3amaua petiicHa B yueduike Ha cTp. 88 m. 66.

Ne 24. Hokaxute, 1o 1ouxku A, B, C nexar Ha onnoii npsmoi% ec-
m; 1) AB=5m BC=7wM AC = 12'm; AB = 10.7,
BC=17.1,AC=64.

A5 5 7 64 07 g
W \—-
12 171-—/

AB + BC=12=AC AC+AB=6,4+10,7=17,1=BC

Tak kax paccrosHue mexk/Ay ABYMA M3 3THX TOUEK PaBHO CyMMeE
paccTosiHuil OT HHX N0 TpeThell TOUKH, 3HAYMT, ITH TOUKY JIEKar Ha
oaHo# NpsAMOH. YUTo U TpeGoBAIOCH HOKA3ATE.

Ne25.  Hokaxwure, 4ro J00as CTOPOHA TPeyronsHuKa Gosiie pa3-
HOCTH JBYX APYTUX €70 CTOPOH.

ITycth CTOpOHBI TpeyTOILHUKA 4, b, ¢.

B moGoM TpeyrojbHUKE KaXJad CTOPOHA MSHbLIC CyMMsl ABYX
JPYTHX CTOPOH (HEPABEHCTBO TPEYTONLHUKA).

a+b>c,Torna, a>c- b,

at+tc>b.Torna, c> b-a,

b+c>a,torna, b>a-c.

Tax uto nmobas cTopoda GoJibile pa3HOCTH ABYX ero CTOpoH. Yro n
TpeboBai0Cch JOKA3aTh.

K

Ne 26. MoxkeT it y napaiienorpaMMa co CTopoHamit 4 ¢M 11 7 oM
0Ha M3 gHaroHasici OsiTh paBHO# 2 cM?

JuaroHans pa3busacT napaiienorpaMM Ha J1Ba TPEyrofibHHKA CO
cropoHamMu 2 cM, 4 cM, 7 CM, HO HEPaBEHCTBO TPEYrOALHHKA HE Bbl-
MOJIHSAETCH, TAK Kak 7 ¢t < 2 ¢M + 4 cM — HEBEPHO, IHAUNT AHATOHATE
He-MoeT ObITh pagHOil 2 cM
OTBET' HEe MOXKET.

Ne27. B Tpeyrosbuuxe oaHa cTopoHa pasha 1,9 m, 2 apyras —
0,7 M. Haitnute TpeTio CTOpPOHY, 3HafA, 4TO €¢ ATMHA PaBHA
IEIOMY YMCIY METPOB. :

B TpeyronpHHKE Kaxaad CTOPOHA, MEHbLIE CYMMBI ABYX APYIuX
cTopoH, HO Goabtue ux pasHocTd. IIyCFb X — TpeThsl CTOPOHA Tpe-
yroabuuka, a = 1,9 M, b = 0,7 m — gBe apyrue croponsl. Toraa
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‘a-b<x<a-b. TaKk yro
19-0,7<x<19-0,7:1,2<x<2,6
Tak Kak X — 1enoe Yucno, To X = 2

OtBeT 2 M.

Ne28*%  Hokaxure, 4yTo meluaHa Tpeyronbiuka ABC, nposenenHas
M3 BEpIMHBI A, MeHblIE NOAYyCyMMLI cTopoH AB n AC

B D

U4

/
/
/
A c
‘ yets 8 AABC menuana AA |, HyxHo nokaiaTs, 4To
A< AB+AC
A -_—

IpoaomxyM Meanany AA, 32 A| M Ha NPOJOIKEHHH oTnoXuM A D=
=AA, Toraa nony4enHsiit yeThipexyronsHuk ABDC Oyzner napamieno-
rpaMMoM, Tak kak ero auaronany AD u BC B Touke riepeceueHus nenar-
c4 nofionam, 3nauut, BD = AC K romy xe AD=2AA,.

B AABD cTopoHa MeHBIUE CYMMbl JBYX ADYFHX CTODOH, TO €CTb
AD <AB +BD,2AA, <AB + AC

AA< AB; AC

" Uto n TpeGoBanoch X0Ka3aTh.

Ne 29*,  Ma3BecTHO, 4TO AMArOHaNd YeEThHl-
pexyronbHUKa nepecekatoreda. Jokaxure 4To

. B

CyMMa HX [UIMH MEHEbE MNepUMeTpa, HO
. € Gomblue Moy I2PUMETPA HETHIPEXYTONBHIKA
A

Hycts nuarosann AC u BD uersipes-
yroneunka ABCD nepecekaroTcs B rouke J
HyxHo goka3ars, uto AC .+~ BD Gonblie no-
NynepuMmeTpa ueTeipexyronsiuka ABC™ Ho
MeHbllie nepuMeTpa. [IpaMeHss HepaBEeHCTBO
b Tpeyronshuka mim A AOB, A Bud
A COD, A AOD nonyuum
AO + OB > AB.
BO ~O( >BC,
- OC+O0OD>DC,
AO+OD> AD,
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CnoxHB MO4JICHHO HEPABCHCTBA, NMO.TYUHM:”
20B +20C+20D +2A0 > AB + BC +CD + AD;
2((BO + OD) + (AO + OC)) >Papcp.

2(BD + AC) > Pagcp, BD + AC>%PABCD.

PaccMoTpeB HepaseHCTBO Tpeyronmbhuka mia A ABC, A ADC, A
DAB, A DCB, nomyuum:
AC <AB + BC,
+ AC<AD+DC,
BD <AB + AD,
BD <BC +CD.
2AC +2BD <2AB +2BC +2CD + 2AD, AC + BD <Ppcp.

';‘PABCD <AC + BD <Pggcp.
Uro u TpeGoBaioCh 10KA3aTh. .

Ne30.  Ompesku AB u CD nepecekatorca B Touke O. JIokaxute, 410
CyMMa pacCTOAHUI OT J1F000# TOYKH TUTOCKOCTH 10 TOUEK A,
B. C u D e Mennliue, yem OA + OB+ OC + OD.

B
c o

X

Hcnonesysa HepaBeHCTBO TpeyroasHuka wia A ABX 1 A CDX rmo-
JYYHM:

AX+ BX2>AB, AB=A0 + 0B,

CX+ DX 2CD,CD =CO + OD, 10 €cTb

AX+BX+CX+ DX 2AB+CD,

AX+BX+CX+DX>40+0B +CO +OD.

Yro u TpeGoBasock A0Ka3aThb.

Ne 31*, Ha npamonnneiiroM mocce TpebyeTcd ykasaTb MECTO aBTO-
OycHON OCTAHOBKM TaK, YTOGH CyMMa pacCTOsHHIl OT Hee 1o
Hace/IEHABIX IMyHKTOB A M B Obuia HauMeHbwreid. Paccmor-
puTe ABa ciyyas: 1) HacelIeHHBIE ITyHKTBI PAcCIIONIOKEHB! 110
pa3Hble CTOPOHBI OT LIOCCE; 2) HaceJeHHLIC MYHKTH Pacrolio-
KCHBI 10 OJIHY CTOPOHY OT LIOCCE.
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o~
s
B

0OG603HaYMM 1LOCCE a.

Ecnu A u B nexar mo pasHbE CTOPOHBI OT 4, TO ocTaHoBKa O
A0JKHa ObITb B TOUKE nepecedcHus oTpes3ka AB ¢ a. Ecau O, He nexwur
Ha AB, T0 N0 HepaBeHCTBY TpeyronbHUka B A AC\B cymMMa JByX CTO-
POH TpeyronbHIKa Golblle TpeTbelt cTopoHsl; To ecTb BO, + AO> AB,
BO, + A0, > BO + AO, 3naunt, BO + AO = AB — HauMeHbIIAA CyMMa
paccTosHuit 0T 0cTaHOBKH 0.0 HaceNeHHHIX MyHKTOB 4 ¥ B. 1 Touka
O — ucxomas.

2)

B /

| A0 / a
2

' - (4]
X _ L
Bll

[ToctpouM TOUKY B), CUMMETPUIHYIO B OTHOCUTENLHO NpAMOi a.
IycTb Touka O — Touka nepeceuenus AB; u a. Torma cymma paccros-
Huit ot O 10 A 1 B| 6yzet HaumeHbmei. Tak kak OB = OB, 10 u cym-
Ma paccrosuuit or O 1o 4 u B Toxe 6ynet nanMenbineit u AQ + OB =
AB,.

Ne32.  Moryt I CTOPOHBI TpeyrojbHHKa OBITh NPONOPUHOHANE-
HBIMHM 4kcaaM 1, 2, 3?

[TycTs X, 2%, 3x, ~— CTOPOHBI TPEYTOJIbHUKA, @ X HEKOTOPBIH Ko3ddu-
HHMEHT. Bocmonp3yeMcs HEPaBEHCTBOM TpeyronbHuka: x + 2x > 3x. Ho
3TO HEBEPHO. 3HAYNT TAKOr0 TPEYTONBLHIKA HE CYIICCTBYET.

OTBeT: HE MOIYT.

Ne33.  JlokaxuTe, YTO B TPEYroNbHHUKE KaXKJas CTOPOHA MEHbLIE
NOJIOBUHBI NIEPHMETPa.
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[lycts a. b, ¢ — ctopoust TpeyroneHuka. Ilo HepaBeHCTBY Tpe-
yroabHuKa:

c<atb,ctc<at+b+c,2c<at+b+e,
a+b+c

2

c<

<=
2

Uro u TpcOOBANOCH A0KA3ATS.

Ne 34,  BHyTpd OKpY#HOCTH paguyca R B34Ta TOYKA HA PAacCTOSHHUU
d ot uentpa. Haiizure HanGonpinee H HANMEHBLIEE PACCTONA-
HHA OT 3TOif TOUKH 0 TOYEK OKPYHKHOCTH.

[Tycte D — npoussoibHas TOUYKa Ha OKPYXKHOCTH.
Mo uepasexctBy Tpeyroasuuka: OD< OC+CD, R< d+CD, CD 2R-d.
31eck PaBEHCTBO JHOCTUIAETCA TOJNBKO NPK CoBNafeHnu Touek D u B,
Ch<OD +0C,
CD<R+d
' 31ech PABEHCTBO AOCTHIAETCS TONBLKO NMPH COBMNAJSHUM TOYEK DuA.
3HayuT, HanMesnbluee paccrosiuue CD pasHO R — d, a Hanbosslee R + d.
Otser: R+d-R-d.

Ne 35. Bue oxpyxnocTu pagdyca R B3STa TOYKa Ha pacctosHuu d
ot ueHrpa. Hailnure nanGosbimee ¥ HAUMERBILICE pacCTos-
HUA OT 3TOi TOUKH A0 TOUEK OKPYHKHOCTH.

3anaua pewraeTca aHaJIOTHMUHO MpenbiTyLeit,
Owser: R+d;R-d.

Ne 36,  MoryT nn nepecexarhCs OKPYKHOCTH, UEHIPH KOTOPHIX Ha-
xonstcs Ha paccrosHuu 20 cM, a paauycel 8 cmM u 11 cm?
' OO0nAcHUTE OTBET. .
Mycts Oy, ¥ O; — neHTpL OKpY)KHOCTEH. EC/Ii OKPYXHOCTH mepe-:
CeKaloTCs B HEKOTOpOil Touke D, TO NomKHO GbITh:
0,,D + O,D 2 0,0,(110 HepaBEHCTBY TPEYTONLHUKE), TO €CTh -
‘Ri+Ry2d,
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8 + 11 2 20 — uesepHOE HEPARSHCTRO, @ 3HAYHT, OKPYKHOCTH HE
MOTYT NePeceKaTHEA.
OTBeT: HE MOTYT.

Ne37.  MoryT it HePECCKAaTbCA GKPYIKHOCTH, LICHTPH! KOTOPHIX Ha-
XOOATCHA Ha PACCTORHMHU 5 CM, a paguycht 6 cM u 12 cMm?
O0BACHUTE OTBET.

JloycTuM, YTO AaHHBIE OKPY)KHOCTH NEPeceKaroTcs B TOYke A.
Crenosarenbo QA = Ry =6 cM, QLA = R, = 12 c™, 0,0, =5 ¢m. Co-
F712CHO HepaBeHCTBY Tpeyroiibhuka AQ, S AO, + 0;0,, T0 €cTb 12 £ 6
+ 5, 4TO HEBEpHO. 3HaUMUT OKPYXKHOCTH HE [1EPECEKAOTCH.

OrtBeT: HE MOTYT.

Ne38*, Jloxaxure, YyTO B 3a4a4e 36 OKPY)KHOCTH HAXOZATCA OAHA
BHE ApYroif, a B 3aaa4ye 37 oKpyKHOCTS paauyca 6 cM Haxo-

JUTCS BHYTPH OKPY)XHOCTH pasuyca 12 cM.
1) Hano nokasars, 4TO €Cly PacCTOAHUE MEXAY LIEHTPAMH OKPYXK-
Hoct! 20 cMm, a paauyce! 8 cm K 11 cm, TO OKPY>KHOCTH HAXOSTCH OZHA

BHE APYTOHL.
A

Ipumem Oy, Oy— HeHTPBI OKpYKHOCTEH, a R, R; — HX pagdyChi;
0/0,=20cM, Ry =8cM, R, =11 cm.

JormycTum, YTo 371 OKPY>KHOCTH UMEIOT O0ULYHO BHYTPEHHISH TOUYKY
A, cnenoBateno Oyd < Ry, Ou4 S R,. Tax xak.am MOOHIX TpeX TOUEK
paccTosiHye Mexay SEeObIMU IBYMA M3 HUX He GoNblle. CyMMSI paccToA-
HMH OT HHX X0 TpeTbeit Touku, 10 0,0, < O,A+0,4, 0,0, < Ri+R, Tak
kak O4 < Ry, Oh 4. <R, Monyumm 20 < 8 + 11, 20 <19, 910 HeBepHO, a
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3HAYMT, OKPYKHOCTH HE HMEIOT OOIMX BHYTPEHHHX TOUCK I JIEKAT 0.1Ha
BHe JIpyToi.

2) Hano nokazath, yto ecnu 010> =5cm,a R, =6 cM, Ry, = 12 cm,
TO OKPYXHOCTb € LeHTpoM O ¥ paguycom R, Haxoawtcs mryTpu BTO-
poi OKPYXHOCTH ¢ LeHTpoM O, U panuycom R,.

TlepBas OkpyXHOCTb HaXOOUTCHA BHYTPH BTOPOM, €Ciil BCE TOUKM.
NEPBOIl OKPYKHOCTH ABISIOTCH BHYTPEHHHMH TOYKaMH BTOpPOH OK-
PYXHOCTH,

TpeanonoxuM, 4To CyLIecTByeT Touka B Ha nepeoif OkpyKHOCTH,
KOTOpas JICHUT BHE BTOPOH OKPYHHOCTH.

CnepoparenbHo BO, = R;; BO; > R,

BO, =6 cm; BO, > 12 cm,

ITo HepaBeHcTBY TpeyroiabHuka i Touek B, Oy, O, noaydum:

BOZ < BOI + 0102;

BOZ< 6+ 5;

BOy< 11 cm,

Moxyuunu npotusopeune (BO, > 12; BO, < 11). 3sauut, BCE TOUKHU
nepeoil OKPYKHOCTU ABISHOTCA BHYTPEHHMMM TOYKAaMM BTOpPOH OK-
PYKHOCTH, TO €CTh NIEPBAS OKPYKHOCTB JISKUT BHYTPH BTOPOH.

Ne 39. MoryT 14 nepecekarTbcs OKPYKHOCTH ¢ panuycaMu R, u R,
W PacCTOSHMEM Mex Iy leHTpamu d, eci R + Ry <d?
Iycts Oy ¥ Oy — HeHTphl OKpyxHOCTEH. E€n oxpyHOCTH nepe-
CEKAIOTCA B HEKOTOPO# Touke ), TO IO HEPABEHCTBY TPEYFOILHAKA:
0,D + O,D 2 0410,,, T0 ectb R, + Ry 2 d. Ho no ycioBuio 3anayu
R+ R; < d. Tax urto OKPY?KHOCTH IEPECEKATLCA HE MOFYT.
OtBeT: HE MOTYT.
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Ne 40*,  JlaHel TpW NOJNOXKUTENBHBIX YMCHA a, b, ¢, YAOBIECTBOPAIO-
e yeIoBusM a < b ¢ < a + b. [Joxaxure mociaexosa-

TCNBHO YTBEPXKACHHUA:

2, 2 ;2
l) 0<£_+%.b._<a’
c

2) cymecTBYET NpsAMOYroibsHbL TpeyronsHuk BCD, y koto-
. 2 2 2
poro runioteny3a BC = a, a kater BD = .C_i_;_:_b_ :
c
3) Tpeyronouuk ABC, y kotoporo BC = a, AB = ¢, a pac-
c? +a® - b?
ctostuie BD pasnro — umMeet cropoHy AC = b.
C

1) Mokaxem, uTo AN TpeX HOJOKUTENBHBIX uuceln a, b, ¢, Takux
410 0 < @ <b <¢ < a+b, BHINONHACTCA HEPABEHCTBO:

et +a? b
)< ~eeo—«a,
2c
A+a? -5 (P -bP)+a’ (c-b)c+b)+a?
2¢c 2c 2c

Mo ycnosuio ¢ > b, a 3nauur (c - b) = 0, a Tak xak a, b, ¢ MOJOKU-
(c-b)c+b)+a?

TeMLHAIC THCI, TO ~——— —— > 0, TO ecTh
[4
2, 2 42
c”+a“—b
- >0
2c
¢ +a’-b?
PaccmoTpum paszHocTs 4=
c

_ c?+a*—b' —2ac _ (¢ +4d® —2ac) - b* _
- 2c B ac -
_(c-a)’-b" (c-a-b)ic~a+b)
B 2¢ - 2¢

Mo ycnosuio ¢ < a + b, cnenosarensho ¢ - a - 5'< 0, ¢ 2 a, clicAoBa-
TenbHO ¢ —~a = 0,a ¢ —a+ b > 0, Tak xak b — HOTOKNTENILHOE YHCIO
(c-a-blc—a+h) o

2c

TaK 4TO

ct+a? b’
Uem 10Ka3aHO HEPABEHCTBO 0 < 5 <a.
C
2) Jokaxem, 41O CyIIECTBYET npamoyroasuniil ABCD, y kortoporo

runoteHy3a BC = a, karer



et +a—bt

BD =
2¢
c
b a
A ‘ ¢ D B
2,2 42
¢c“+a° -b
M&l noka3any, 4To a, S NONQKHTENLHOE YHCIO, OpHYeM
C
clral_p2
— < .MoxHo nocrpouts otpesok BC = a v otpesok BD =
¢
2, .2 ;2
c“+a’—-b
— npuuem BD <BC, Tak kak
C
_ 1.4 b* a-a b-b
BD = —(—+c~-—), @ OTpe3KH X=——, y=—— MOXHO lO-
2 ¢ c ¢ c

CTpOUTh €1ioco6oM NOCTPOEHHS YETBEPTOro MPONOPIMOHANBLHOIO OT-
peska. CnenosarenkHO, MOXHO HOCTPOUTH npaMoyroisusiii ABDC (no
KareTy ¥ THNOTEHY3€) ¢ MpaMbIM yriioM D, karerom BD u runoteHy3oi
BC. :

3) Moxaxem, uto AABC, B kotopom BC = a, AB = ¢, a paccTosnue

c?+a? -b?

2c
Paccmotpum  nipamoyroaeneiii ABDC, B koropom BD =

_ e va?-b?

BD = , HMeeT cTopody AC = b;

nBC=a.
2c
2,2 ,2)
Io Teopeme IMudaropa otpesok CD = la? _[c +z; b ] B
c
katerB A BDC

_ ct+al-bt

AD=AB-BD=¢ - """
2¢

A ACD - T1oxe nIpAMOYTOAbHBI, TaK 4TO
2 2
__c2+a2—b2 e 2iat-p? _
AC=ADMHCD=|“ " 5, | T4~ 2% |

=c? -(cz +a? -—b2)+a2 = b
Tak yto AC=b
Yro 1 TpeboBaOChH LOKA3aATh.
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MNedl.  [aubl Tpy MOAGKUTENBHBIX YuciHa a, b, c. Jlokakute, 4To
€CIY KaXJO€ M3 DTHX YUcET MEHBIE CYMMbl ABYX HOPYTHX,
TO CYIIECTBYET TPEYFOJIBHHK CO CTOPOHAMU 4. b, ¢,

MycTts yrcna a, b, ¢ pacnoNoXeHs! B NOPARKE HX BO3PACTAHIA, TO
ecTh a < b < ¢. Tak Kak KAWI0E U3 YKCEN MEHbIIE CYMMB! ABYX APYTHX.
no ycnosuio 10 ¢ < a + b, 3xauur a, b, ¢ YIOBIETBOPAIOT YCIOBAAM 3a-
Aaqu Ne 40, v cymiecTByeT TPEYrofbHUK o cTOpoHamu a, b, ¢.

Uro 1 TpeboBaioch AOKA3ATH.

Ne 42,  MOXKHO I NOCTPOHTH TPEYTORbLHHK CO CTOPOHAMU!
Da=lcm,b=2cm,c=3 cm;
2)a=2cM,b=3cm, c=4 cMm;

a 3cem,b=7cm,c=11cm;
fa=4cm,b=5cm, c =9 cm?

Ecnu Gonbuas cTOPOHa MeHBIIE CYMMBI JABYX APYTHX CTOpOH, TO
TPEYTONBHUK NOCTPOUTH MOMKHO.

Da=lcm;b=2cm;c =3 cm,

3 <1+ 2 — HEeBEepHO, 3HAYUT TPEYTONLHUK MOCTPOUTE HENIBAA,

2)a=2cm;b=3cm;c=4cMm,

4 <2 +3 — BEepHO, 3HAYHT TPECYTONbHIK MOXKHO NOCTPOHTS.

3ya=3cm;b=Tcm;c= 11 cm, 11 <7 + 3 — pesepuo, 3Ha4HT
TPEYroibHHK MOCTPONTE HENb3A,

Ya=4cm;b=5cm; c=9cM, 9 <S5+ 4 — HEBEPHO, 3HAYMT TpE-'
YTONBHHX NOCTPOMTH HEMB3A.
Ortser: 1) Het; 2) Aa; 3) werT; 4) Her.

Ne 43*,  J{aws1 Ase OKkpy®HOCTH ¢ paanycamy Ry, R, u paccTosHeM
Mexay uentpamu d. JIokaxuTe, UTO €CIH KaXA0e M3 Gucen
Ri, Ry u d'Meuniie cymMsl ABYX JPYTHX CTODOH, TO OKPYXHi-
HOCTH MEPECeRADTCA B ABYX TOYKAX,

Tax kak d < Rl + Rz;R; <d+ RZ.
R,< d + Ry, To MOXHO MOCTPONTh TPEYTOIbHUK CO CTOPOHAMH, MIHMHA
Kotopblx Ry, R,, d. OG03Ha4uM 310T Tpeyronsink 0,0,4, rae 0,0,=d,
0,A = R;; QA = R;. o oxdy cTopody ot npamoit 0,0, pacnonoxex
A O,A0Q,. CnepoBatenbHo, 10 ApYyryio cTopory ot 00, MOXHO OTIO-
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xuth yron 0,0,B, pasusiit yrny 0,04, n yron 0,0,B, pasHbiii yriy
0,0,A. Tlonyuurca AOQ,0,B=A0,0,A no cropoHe ¥ AByM npuiexa-
MM K He#t yrnaM. 3uauut, OB = OA = R; n O0,B = O4A = R;. 3Ha-
yuT, TOUKU A U B mpunamnexar o0euM OKPYXKHOCTAM, a TaK Kak JBe
OKPY/KHOCTH HE MOFYT MMeTh Oosiee 1BYyX O0LIMX TOUEK, TO OKPYXKHO-

CTH NEPECEKAIOTCA B JBYX ¥ TOJILKO ABYX MOCTPOCHHBIX HAMH TOYKAaX
A uB.

Uro 1 TpeboBanocs qoKas3arh.

Ned4. YV npaMOYrOIBHOTO TPEYroiabHHKA OJIMH KaTeT pabeH 8 cM, a
CHHYC NpOTHBOJICKALLErO eMy yrna pases 0,8. Halinure ru-
NMOTEHY3y M BTOPOii KaTeT.

N
b

. . a
a=8cMm,sina=0,_8. sino=—,Torna ¢ =—2 w§f_"i'_=m o™,

sina 0.8

[
b= vc?—a® =10 -8 = J100—-64 =36 = 6 cm.

Otser: 10 cM; 6 cMm.

No 45. B npaMoyrojibHOM TPEYroisHUKE THIOTEHY3a paBHa a, a
ouH U3 ocTpsix yraor o. Haiinure Bropoit ocTprlil yron u
KaTerhl.

A c
Tak kak ZB+a=90°. T0 ZB =90° - a.

Al

. 4
Jlanee, sina = 4B ; 3HAYUT cosa = A , TAK YTO
BC BC

AC=BCcosa=asina
OtBeT: 90° - @; asina; acosa.
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Ned46. B npsaMoyrofibHOM TPEYroJibHHKE KaTeT paBeH a, a IPOTUBO-
nexawmuit emy yron o. Haitnute BTopoit octpsiii yron, npo-
THBOJIEKALIHA eMY KaTeT ¥ HIOTEHY3Y.

ZC =60° - g, Tax kak LC+0=90°
BC a

sina  sina

. B
sino = BC , I03TOMY AC =
AC

AB
cOS o = —— , TaK YTO
AC

. a acosa _ a
AB = ACcoso = — - costt = — =—
sin sina 1ga

o a a
OteeT: 907 - ¢} —— ; —
g sina

Ne 47, B npaMoyroJbHOM TpeyroibHuke AaHsl THIOTEHY3a € M OCT-
priit yron o. HaifauTe KaTeTbl, WX NPOEKUMHN HA MMIIOTEHY3Y

H BbICOTY, OITYIUCHHYIO Ha TMIIOTCHY3Y.

(4

A D B

cosQL = ég, AC = AB cosa = ¢ cosa.
AB
. BC _ . . 0
sina, =5 BC = AB sina = ¢ - sino. Hanee, ZDCB=9%0°"-

- ZB=/0=/A.
Tax uto BD = BC sina = csino-sina = ¢sin’ o .
AD = AC cos(t = ccosa.-cosOL = ¢Cos>qt .

CD = AC sina= ¢ sinc cosc.
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Mo 48. - 1) Haitnute sin22°; sin22°36°; sin22°38’; sin 22°41°; cos68°;
c0s68°18'; c0568°23°.
2) Haiinute yroa x, ecnu sinx = 0,2850; sinx = 0,2844; cosx =
0,2710.
1)sin22°=0.3746; cos 68° = 0,3746;
sin 22°36' =~ (,3843; cos 68°18' = 0,3697,
sin 22°38' =~ 0,3848; cos 68°23' = 0,3684.
sin 22°41° = 0,3856; -
2) sinx = 0,2850 npu | sinx = 0,2844 npu cosx =0,2710 npu
x=16°34"; x=16°31%; x=74°17

Ne49.  Halinure 3HayeRUA CHHYCA Ul KOCHHyca yrioB: 1) 16
2) 24°36’; 3) 70°32'; 4) $8°49'

1) sin 16° =0,2756;

cos 16°=0.9613,

2) sin 24°36° = 0,4163;

cos 24°36' = 0,9092.

3) sin 70°32' = (,942§;

cos 70°32' = 0,333Z.

4) sin 88°49” = 0,9998;

cos 88°49' = 0,0206.

Ne50.  Haligare Bemunny oCTporo yria X, eciu: 1) sinx = 0,0175;
2) sinx = 0,5015;3) cosx = 0,6814; 4) cosx = 0,0670,
1)sinx=0,0175 mpu x = 1°.
2)sinx =0,5015 npa x = 30°6-.
3)cos x = 0,6814 rpu x = 47°3°.
4) cos x = 0,0670 mpit x = 86°9",

Ne 51. Halinure 3naueHue Tanrenca yrna: 1) 0% 2) 40°40°,
3) 50°30"; 4) 70°15".
1)tg 10°=0.1763; 2) tg 40°40' = 0,8591;
3)tg 50°30'=1,213; 4)tg 70°15'=2.785.

Ne 52, Haiizure octpeiff yron x, ecm: 1) tgx = 00,3227,
2)tgx = 0,7846; 3) tgx = 6.152; 4) tgx = 9,254,
1)tg x =0.3227; 2)tgx = 0,7846;
x=17°53, x = 38°7"-.
Dtgx=6,152; 4)tgx=9,254;
X = 80°46'. x = 83°50'.
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M 53.  Beicota paBHOOECAPEHHOTD TpeyrofbHEKa paBHa [2,4 M, a
ocHosaHue 40,6 M. Haitaure yris TpeyroabHHka 0 60KOBYIO

CTOpOHY.
AB = BC (T1ak KaK TpeyrojibHuK paBHOO€IpeHHbIi).
BD sBiseTCs BHICOTOH, @ 3HAYUUT, ¥ MEAHAHONU, TaK 4TO -

AD = %40,6 M=20.3m.

AB=y4p? ; 8D% = 2032 +12.47 23,78 1 (110 Teapeme Hudaropa.
) B

1 i
L5

A D C

igza=52 122 66108, smanur 24 =31°25°
ZA = £C = 31°25' (yriel npd OCHOBaHUM paBHOOEAPEHHOTO fpe-
yrojeHuka). ZB = 180°—2  31°25'=117°10".
Orset: 23,78 m; 31°25%; 31°25"; 117°10°
N 54.  OrHomeHHE KaTeToB MPAMOYTONBHOTO Tpeyronbﬂﬁxa paBHO
19: 28. Haitaure ero yrisi.
tg LA= % = 0,6786, Tak uTo ZA = 34°10'. lanee,
ZB =90°— ZA =90°-34°10' = 55°50".
Ortser: 90°; 34°10'; 55°50'.
Ne 55,  CropoHbi npaMOyroibHHKa pasubl 12,4 1 26. Hailaute yron
MEXIY JHATOHANSIMHU.

A
D
B
o [+
AD= _I.ACz_ l&i:é,z;BD= 1 OoC= 22: 13;
2 2 2 2
tg «<ABD = 42 _ 82 4 .4769;
BD 13

Tax uro ZABD =25°30"; ZABC =2/ABD =51°.
Orser: 51°
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Ne 56.  uarouanu pomb6a pasHbl 4,73 i 2,94. Haiinure ero yrisl.

D
BO-0D=Lpp=224_147.
2 2
AO=0C= %AC=4’—273-=2,365;

tg ZBCO = % 1,47: 2,365 = 0,6216, Tak uto ZBCO = 31°52;

ZBCD =2 /BCO = 31°52' +2 = 63°44;

ZA = £C=63°44’;

£B = £D = 180°-LA=180° — 63°44' = 116°6'.
Oteer: 63°44'; 116°16'.

Ne 57.  Cropoua pom6a 241 wm, Beicota 120 m. Haiinure yruwr.

) \2a
b ‘

sino = ]—i% = 0,4979 , 3uaunr o = 29°52";
B =180 o = 180° —29°52' = 150°8".
Ortser: 29°52' u 150°8..
Ne58.  Pamuyc OXpYXHOCTH paBedH 5 M. M3 Touke, OTCTOAWICH OT

ueHTpa Ha 13 M, mpoBemeHbI KacaTeNbHbIE K OKPY>KHOCTH.
Haiinute aAnuHbl KacaTebHBIX M YO MEXKIY HUMH.




AABO — npamoyroJlbHblil, TaK 4TO

AB = VA0 - 08 =137 =52 =169-25 =144 = 12 ™
/4=2 /BAO.
sin 2840 = 323 10,3846, tax uto

1013

e
£BAO =22°37, a 3HAYKT
LA =222°37 =45°14".
OtseT: 12 M; 45°14".

Ne 59, Tenb 0T BEPTHKAILHO CTOALLETO LieCTa, BLICOTA KOTOpOro 7
M, cocTaBifeT 4 M. Beipasutre B rpalycax BBICOTY CONHUA
HaJl TOPU3OHTOM.

7
a
4
tga= i— ~ 1,75, TaK uto
a = 60°16°.
OrseT: 60°16°.
Ne 60.  Ocnosahue paBRHOOCIAPEHHOrO HPAMOYICiLHOIO TPEyroib-

HHKa pasHoO . Haitaure GOKOBYIO CTOPOHY.

a
Yritsl 0pM OCHOBAHMH paBHOOEAPEHHOrO IPAMOYIOABHOIO Tpe-
yroabHika pasHel 45°. TTycTs 60KOBasg cTOpoHa pasHa x, TOrAA:

a2
5

. X .
sin 45° = — ; x=asin 45° =

OtseT:

a
av?2
.
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Ne61.  Haliaure Heu3BECTHHIE CTOPOHBI M OCTPHIE YIJIBI [PRMO-
Yro;ibHOIO TPEYTOMBHMKA 10 CNEAYIOLMM JaHHBIM!
1} no ABym Karetam:

a)a=3,b=4;
6)a=9,b=40;
B)a=20,b=21;
a=11,b=60;

2) no rHNOTEeHY3C H KaTeTy:
ac=13,a=35;
6)c=25,a=7;
B)a=17,a=8§;
rjc=85,a=8§4;

3) 1o runoTeHy3€e M OCTPOMY YIily:
a)c=2, a=20°%

0) c =4, a =50°20;

B)c =8, a=70°36";
r)c=16,0=76°21;

4) no KaTeTy ¥ NPOTHBONCKALIEMY yriy:
a)a=3,a=3027;

6)a=15, a=40%8’;

B)a=17, o =60°85,

ra=9, a=68.
1) Ilo a8y™ KareTaMm:
a)a=3;b=4,
c=Va 46 =y32+42 =or16 =425 =5,
tga= %:-}:0,75, o =36°52' B =53

2) INo runorexy3e i1 KATeTY:
a)c=13;a=5.

b=vct—a? =132 -5% =169-25 =144 = 12.

sina = %= 0,386, o =22°37 [=69°23'.

3) Io runoTeiy3c 1 OCTPOMY YLIy:
a)c=2;0=20°

sin20°= £ :a=csin20°=2-0,3420 == 0,684 ~ 0,68.
C

c
B =90°—20° = 70°.

cos 20° = 3; b=ccos20°=2-0,9397=1,879 ~ ,88.
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4) Ilo kaTeTy M MPOTUBOACKAILEMY YFIY:
a)a=3;a=30°27; f=90°-30°27' = 59°33"
sina = sin30°27’ = £ ;
[
e=—3 -3 .50
sin30°27°  0,5068

tg 30°27’ = 2 ;
g =

a 3

B —— e — &

1g30°27 05879
3ananiia 0), B), ) BBITIOMHAITCSH aHAIOTHYHO.

Ne 62,  YmpocTuTe BBIpAXCHUA:
1) 1 - sino;
2) (1 - cosa)(1 + cosat);
3) 1+ sin’a + cos’a;
4) sina - sina cos’a;
5) sin*a + cosza + 2sina cos’a;
6) tg’a — sin’ a tg? 0;
7)cos a+tgacos j
8) tg o (2cos a+sin‘a-1),

-1, t
9)1 ga+ga

COS2 o

l)l—sma—(sma+cos(x)—sma—coso. :

2) (1 - cosa 1+ cosa) = 1 - cos’a = (sir‘a + cos a)— cos’a = sin’a.
3) 1 +sina+cosfa=1+1=2.

4) sinq - sina cos’a = sina (1 — cos’a } = sinossin’a = sin’a.

5) sin*a + cos’a + 2sin®a cos’a = (sin’a + cosa)’ = 12 =1

6) tg’o — sinfa tg%a = tg?a (1 — sin’a) = tg’a-cos’a = sina.

I
7) cos’a + tghacos?a = cos’a (1 + tg’a) = cos’ a == ]
cos“ a

8) tg’a(2cos’a + sin“a — 1 ) = tg%x (cos’a + cos’a + sin’a - 1) =

) 2 sin’ o 2 .2
= 1g 0 cos" o = ———-cos" a =sin"a
) cos“ o
l—tg2a+tg4a 1 2 4 ) ) 4
9) 3 =—s—(1-tg"a+1g a)=(1+tg7a (1 tg” a—1g’al=
cos“ cos*a, :

=1 +tgba.
(1fonb3yemcs dopmysoit (a + b)@® -ab+b*)=a’+1’)
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Ne63.  Bolunciure 3HaYSHUA Sino i t20, €CN:

1) cosa = i; 2) cosa = —1-2 ;3)cosa = 0,6.
_ 13 17
3apaua peireHa B yueOHHUKE Ha ¢Tp. 91 . 68.

3

Ne 64, Haiinute cosa u tga, ecnu. 1) sino = -z-; 2) sina =

41
3)sina=0,8.
1) sing= —
sina + cosfa=1.
cosa=\/]—s'm2a—‘f —2— 1’ - ‘/ -—.
sin o 3 4
1go = —_——
cosa. 5 5 5.4 4
3anaHus 2) u 3) pemaroTca aHaTOTHIHO 3aaaHmo 1).
‘ o .
Ne 65.  Tloctpoitre yros o, eciu HW3BecTHO, uTO: 1)} cosa = 7

4 .
2) singt = — ; 3) sina =0,5; 4) tga = 3; 5)tea=0,7.

3ajaua peaercs nyTeM NOCTPOEHUA npﬂMOyI‘OﬂLHOI‘O TpeyronbHHKa
HO KaTeTy ¥ FHIIOTEHY3€.

1) cosa = i 2) sina= % 3) sine = 0,5;
3

4) tgo = g 5) tga =0,7
3 7

10
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Ne 66. B npsaMoyroiibHOM TPEYrojlbHHKE C TMHOTEHY30i a ¥ yriom
60° HaiiaUTE KaTET, MPOTUBOJIECKAILIUHA ITOMY YIITY.
a3
7

sin60° =—, TaK 410 b = gsin60° =

Q| o

a

1S

OrtBeT:

2

Ne 67, Hafigure paguyc T OKpYXHOCTY, BIHCAHHOH B PaBHOCTO-
POHHMIT TPEYTONBHUK CO CTOPOHOH a, U paauyc R oxpy»xHo-
CTH, ONKMCAHHOH OKOJIO HEro.

V paBHOCTOPOHHETO TPEYTOJMbHHKA LEHTP BNMCAHHOH OKPYXKHOCTH
COBMANAET C LIEHTPOM OIMCAHHOM, TaK Kak OMCCEKTPHCHI JEKAT Ha ce-
PENMHHBIX NEPNEHANKYIAPAX K CTOPOHAM TPEYTOJIbHHKA.

~ a
Tak 4T pajmyc BIHCAHHON OKPYKHOCTH F = =  1g30° = ——

23

00s30° = -2, nooTOMyY
2R

Paauyc ormucanHoit OKpyKHOCTH

w/— a2 a

R=Z:cos300=5. 2242 - 9
2

272 2.3 3
Orser: —2— ;L.
243 \3
Ne 68. B tpeyroiibHitke 0HH 13 YTJIOB ApH OCHOBaHMM paBeH 45°, a

BRLICOTA JAEJIMT OCHOBaHMeE Ha yacTH 20 cMm B 21 cm. Halinure
00bi Y10 OOKOBYHO CTopOHy'.

B

Huoraa B npousBoibLHOM TpeyroibHuke, Heoba3aTrcabHo paBHoOeapet-
HOM, CTOpOHa, [IPOBCACHIAA I'OPHU3OHTAILHO, HA3bIBACTCA OCHGBAHHCM, a JBC
ApyTH¢ — OOKOBLIMM CTOPOHEMH, KaK B LanHOH 3aia4e.
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Pacemorpusmt AABD.

£A = 45° (no ycnosuio).

£D =99° (tak kak BD L AC), 3naunur ZABD =45y

AABD — pasuofSenpenssii, nosroMmy AD = BD =20, a DC =21
Nanee

B = VAD? + BD* =20% +202 = 400+ 400 = /2400 = 2042 ,

BC = VDC? + BD? =v20% +21% = 400+ 441 = 29 .
Bonbiuan Gokosas cropoHa 29 ¢m. Ecam AD = 21, a DC = 20, 1o

AB = 21«/5 , BC = 29, 3nayut Oosbwiags GoxoBas CTOPOHA paBHA

2142 oM = 29,7 cm. ‘

Orset: 29 cm um 21 V2 cM=~29,7 oM,

Ne 69.  V tpeyrosibHHKA OAMA U3 CTOpOH paBHa | M, a mpunekamme
K Hel yrnel paBHbl 30° u 45°. Haligute mpyrue cTopoHsl
TPEYrONbHUKA.

B
45

3¢ 45

5

A _ D N [+

Iposenem BD1AC
ABDC — pasHoGeapensbiii; (Tak kak ZC=£ZDBC=45% BD = DC
IMycts BD =x M.
AC=ImAD=1-x
BD x

1230° = — = —
& AD  1-x

0
{1+ 1g30°)= rga07, x = E2C__
]+tg300 1

-
_I&
_

l+\/§.

+

&

1
l+ﬁ

sin45° —2
BC

Tak uro BD = -CD .
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BD 1 2 2

e e 2 = 2T 2 0,517 M
sind5° 1443 2 1443

sin300 =22 '

ST . AB

AB: 5D = L %-I—Z 2 z0,732 M.

sin30° 1443 2 1443

Oteer: ~0,517 M;~ 0,732 m. o

Ne78.  JiuaroHans npAMOYTOibtidKa B ABA pasza 00.blue OMHOH U3
ero cropoii. Halinure yrast Mexay AxaroHanmu.

B c

A D
Jinaronany npsAMOYronsHUKA pasHbl U TOUMKON NEPCCCUCHUA HCIAT-
cx nononaM. Ilycte CD x, torma AC = 2x, ZCAD = 30° (8 npavo-
YTOABHOM TPEYTONBHUKE KaTeT, fpoTusonexaiuii yriny 30°, pased ro-
JOBUHE THIIOTEHY36L).
AAOQOD — pasnobenpennbiit, 30auut # LODA = 30°. Torna
ZAOD = 180° -2 :30° = 120°, S
ZAOD u £ZDOC — eMeztEIC, 110 TOMY
ZCOD = 180° - 120° = 60°.
Ortser: 60° u [20°.*

Ne 71, Huarouanu poniba pasusi gy a \,[Z’: Haiianre yrnb: poyba.

¥:]
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Jinarodqanu pomba nepneHAMKYIAPHBE APYT APYFY, TOUKOIM nepece-
4EHUS JICNATCA NONOJIAaM W SBIAIOTCA OHCCEKTpHCaMM YINOB 3TOrO
pom6Ga. Micnone3ys 3TH cBOHCTBA NOMYyYHM'

av3

A0O=Z:;BO=
2 2 :
tgZ/BAO = Bo = fl/—_3—+£ a‘/‘ 2 ﬁ 3HAYHT
A0 2 2 2
ZBAO = 60°.

LA =2/BA0=2-60°=120°%
LA = £ C=120°,
ZA n ZB — yrabl pomba, npueKaliie K 0JHOH CTOpOHE, 3HAYUT
Z A+Z B=180°, 10 ecThb
ZB=180°-ZA=180°- 120° = 60°.
£ZD=2Z B =60°
LC=/ZA=120.
OrtseT: 60°, 60°, 120°, 120°,

Ne 72,  Kaxoit u3 yrnos Gonpiie — o wm B, ecau: 1)sina =

u:le|—

. 1 2 . 3 3
sinfB = —; 2) sing = —; sinf = —; 3) cosa = —; cosP =
B= 732 sine= < sinp = = 3) cosa = = cosp
4) cosa = 0,75, cosp = 0,74; 5) tga = 2,1, tgf =
8 5
O)tga = —,tgf= =7
e 3 B >
ITpu peliennu 3agauu ucnonb3yem reopeMy 7.5.
1) sina = -;—; sinf} = -i—; sino > sinf. Torma, a> .
2) sina = z‘sin[3= =3
3 b 4 »
sina < sinf, Torna, o < B.
3 2
3)cosa= = ; cosp= —;
) 7 P 5
cosa > cosp, roraa, o < B.

4) cosa = 0,75; cosp = 0,74; cosa > cosf. Torna, a <f.
S)tga=2,1;tgf = 2,5; tga < tgP. Torna, a <p.

6) tga = 3;—, tgp = -;— ; tga > tgf. Toraa, o> .
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Ne73. Y mpsmoyronbHoro Tpeyroabtuxa ABC yron A 6onblue yr-
na B. Kakoit u3 katetoB 6onesuie — AC unu BC?

A

c B
ZA > /B, Toraa, coriacHo TeopeMe 7.5 sinZA > sinZB
HoBC=ABsinZ A, a
AC = AB sin/ B, Tak uto
BC > AC, Tak kax AB = AB, sinZA > sinZB.
Orset: BC.

Ne 74,V npsamoyroasuoro tpeyronsHuka ABC katet BC foasie
xareta AC. Kakoit yron 6onsme — A unu B?

VYron A Gonbue. Peinene 3anauu pelaeTcs aHanoruyHO PELIEHHIO
Ne 73.
Otser: ZA.
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§ 8. Jlexapmoest koopOuname! na niockocmu

Xel Mpoeenute ocu xoopiamitar, BeiGepUTe €AHHULYY JUIHHB!I Ha
0CsIX, MOCTPOATE TOYKM ¢ koopamHatamu: (15 2), (-2; 1),
i-1,-3),(2,-1)

¥y A
LA 2)
B¢-2;1y !
« 14!
-+ +—i >
-2 -}l _oil 3 x
c(2; -1)
0-3-._.
N (~31; -3)
N3 Ha npsamMol, napannenstiofl oCH X, B3ATHl ABE TOUKH. Y 0A-
HOH M3 HUX opiaMHaTa y = 2. Uemy paBHa OpJAWHATa APYrof

TOYKH?

VY BCex Touek Ha NpAMOM, napannenbHoi OCH X, OPAUHATHI TOUEK
PaBHbI, 3HA4KHT OpAMHATA OPYTOH TORKHM TOXE paBHaA 2.

Orrer: 2

Ne 4, Ha npaMoH, nepneHauKynaspHOi oCH X, B3ATH ABE TOYKH. ¥
oxHoi M3 HUX abcuucca x = 3. UeMy pasua aGcuucca apyroif
TOukH?

Ipsmas, neprieHAUKyIspHa OCH X, @ 3IHAYUT IapauieNibHa OCH Y,
no3roMy abeuycea apyroi TOUKH Toxe paBHa 3.
OrpeT: 3.

Ne S, W3 touku A (2; 3) onmyiueH nepneHAUKYAp HA OCb X. Haii-
IHuTe KOOPAMHATEI OCHOBAHWA NMEPHEHANKYSpPA.

Orser: (2; 0).
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Ne6.  Yepes Touky A (2; 3) nposeacHa npsaMas, Ir1apauie/ibHai CoH
" x. Hailmute KOOPIAHHATHI TOUKH NEPECEUEHHA €€ C OCHIO J

A

3¢ A

1+

-—

o+

O1eet: (0; 3).

Ne 7. Haitaute reoMeTpuucckoe MECTO TOUEK MAOCKOCTH Xy, AnA
xoTOpsIX abcuucca X = 3.

TFeoMeTpuseckuM MECTOM TCUEK IUIOCKOCTYU Xy, M KOTOpsiX abc-
Hcca X = 3, ABNACTCS MpAMas, NCPICHAMKYNSPHAR OCH X, Tlapalieib-
Hasg OCH Y W NPOXOAALan yepe3 Touxy (3;0), To eCTb OTCTOIOUIAR OT OCH
¥y Ha 3 en. Brpaso.

Ne 8, Haifgure reoMeTpuucckoe MeCTO TOYEK IJIOCKOCTH X)), AAf

KOTOpHIX [X| = 3.
FeoMerpuveckoe MECTO ToYeK, A8 KOTGpsIX |X| = 3, cocrout H3

ABYX NIPAMEIX, TAPAAALABHBIX OCH Y, OMCMOsyux om Hee Ha 3 eA.

M2 9, Hanpt Tourd A (-3; 2) u B (4; 1). Hoxaxure, 410 GTp“BOf\
AB nepecekaer och y, BO HC [EPECEKACT OCh X,

3azaua peucHa B yseOnmxe va crp. 101 n. 71,

N 16. - Kakyio 43 moayoceil ocit ¥ (MONOXUTCIBHYIO HAH OTpULA-
TeNbHYIO) fiepecekact 0Tpe30k AR B upenviayiueit zanaye?

Y Toyex A U B opauHaTs! NOJOKUTENBHLIC, 3HAYUT 00¢ TOUKH A 1
B nexat B BepXHCi NOAYMIOCKOCTH. A 3HAUUT 0Tpe3ox AB nepecexaet
ROSCKUTENBHYIO [ICYOCE OCH ). o

Ne 11. Haitmirre pacctostue o1 tourn {-3; 4) no: t) ocux; 2) ocity
v :
A_ _ 4
! S 4 3
i
1
-
I i 3 1 i _x.
-3 _Lo

Pacctosuue ot touky (-3;4) mo ocu x pasiio 4, a 10 ocu y 3
Orset: 4; 3.



Ne 12, Haliaute koopavHaThl cepenusisl orpeska AB, ecim
1)A(1;-2),B(56);2)A(-3;45,B¢1;2);3)A (57,
B (-3;-5).
DA (1; -2); B (5; 6). Iycts O — cepeanna orpeska AB. Torma O
HMEEeT KOOPMHATHIL:

_ L%é S3y=2 o2 0@

2)A(-3;4);B(1;2);

~3+1 4+2
.= =-Ly,=—— =3 0(1,3
X ) Y 5 ( )
3) A (5; 7); B (-3; -5);

5-3 7-5
K= 5= =hyo= = =1 O (L 1).

Otset: 1) (3;2);2) (-1;3); 3} (L; ).

M 13,  Touxka C — cepeavna otpesxa AB Haiinure xoopanHatsi
BTOPOrO KOHIa oTpe3ka AB, ecmu: 1) A (0; 1), C (-1; 2);
2)A(-1;3), C(1;-1); 3) A(0; 0), C(-2; 2).

A(0; 1); C(-1; 2). [ycts B(x; ) — nTOpoii koHelt, Toraa
0+x =-1; I+y =2, oTKyna

2 T2 ’

x =—2;y=3 3gaumt B(-2; 3)

A (-1; 3); C(1; -1); B (x; y) — BTOpOii KOHELL OTpE3Ka.

“lex =1; m:l‘orxyua
2 T2 ’
x = 3;y=-5,B(3; -5), 3nauur,
A (0; 0); C (-2; 2); B (x; ¥) — BTOpOIf KOHEN OTPE3Ka.
O+x O+y
= —-2 N
2 2
x =—4,y =4, 3Ha4ur, B(-4; 4).
Ortset: 1) (-2; 3); 2) (3; -5); 3) (-4; 4).

Ne 14, Hokaxure, yto uersipexyronpiuk ABCD c Bepumnamu B
Toukax A (-1; -2), B (2; -5), C (1; -2), D (-2; 1) sBnserca na-
pauie;iorpammoM. Haiiaure TOUKy nepecedyeHHs ero amaro-
Haneil.

=2, 0TKyJa

[To croiicTy auaroHanci uetsipexyronbiuka ABCD — napanne-
JOrpaMM, ecillH KoopauHathl cepenut otpeskor AC u BD, coBnoznatoT.
O6o3nauuM cepeaurHy AC — O, aBD — O,

A(-1;-2); C(1;-2); Oulxsy1)
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-1+1 -2-2

X = =0;y;=-—2—=—2; 0,(0;-2)
B(2,-5);D(-2.1); Oy y))
s 222205 5, =2 0,0;-2)

2
Koopaunatst cepelliH COBMajy, 3Ha4uT, ueThipexyronsHuk ABCD

— papautenorpamm. Touka nepeceuenna nuarounaneii (0; -2).
Orser: (0; -2).
Ne 15. Hanel Tpu BepwvHbl napannesorpamma ABCD: A (1; 0),

B (2; 3), C (3; 2). Halizure xoopauHats! ueTRepTOii BEPILU-
Hel D ¥ TOuKH nepecedenns auaroHaneii.

3amaya peniena Ha cTp. 102 . 72.
Ne16.  Haiinute cepeamts! CTOpPOH lmeyronbnuxa ¢ BEpLIMHAMH B
toukax O (0; 0), A (0; 2), B (-4;0).

Oycts (x(; y1) — cepenuna OA; (x,; y2) — cepenuna AB; (x3; y3) —
cepenuta OB.
0+0 0 0+2

=== =0hn=— =1; (0; 1)
0-4 2+0

=S =2 = =1 -2 1);

X3 ) Y2 > ( )
0-4 0+0

= =2, 3= ——=0; (2;0

X3 5 V3 ) ( )

O1ser: (0; 1); (-2; 1); (-2; 0).

Ne17.  Janel Tpu Touku A (4; -2), B (1; 2), C (-2; 6). Haitaure pac-
CTOSHMA MEKIY ITUMH TOYKAMY, B3ATbIMH {10NTAPHO.
PaccrosiHue Mexnmy toukamu A(x;;y;) u B(x;y;) BEMHCIAETCS TIO

popmyne:
48=(x; -x, )2 +(y2 -y, )* ; B Hawem cryuae
4B =(4-1) +(-2-2F =Jo+16 =425 =5
AC =@+ 2) +(—2—6)2 = 36764 =100 =10;

BC=(1+2F +(2-6F =9+16 =425 =5

Orteer: AB=5; AC=10; BC=5.

Ne18.  Jloxaxwute, 9To Touku A, B, C B 3amaue 17 nexat na oauoit
npamMoit. Kaxas U3 HUX JEXKUT MEXKAY ABYMS APYTUMH?
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AC=AB -~ BC(C,

10=5~+5.

Tak Kak CyMMa paccTosuuif ot Touku B 1o Touex A n C paBna pac-
CTOSHUIO MEXIY 3THMM TOUKaMH, TO Touku A. B. u C nexat Ha oaxo#
mpsamoit. [puaen B nesxur Mexkay Au C
Orser: B

©19.  Haiizite Ha OCH X TOYKY, PaRHOY ANEHHYIO OT Touek (13 2)
u(2; 3).

3anaya peweHa B yuebruKe Ha ¢Tp. 103 o, 73.

Ne 20, Hatiaute 104Ky, paBROYJAICHHYIO OT Ocell KOOpAUHAT U OT
T0uKH (3; 6).

INockonbKy TOLuKA paBHOYyAQNieHa OT ocell KGOPAKHAT, TO OHa JICKIT
Ha Guccextpuce 1-ro ¥ 3-ro koopaunaTHLIX yraos, Torna ee koopau-
natil A (x; x). To ecTb OKa ynaneHa ot KOOp}]HHaTHbIX oceil Ha oauna-
KOBOK pacCTOsiHHUE,

3naaut, AD = AC=x. D (0; x), C (x; 0).

Janee,

AO=3=x)? = (6-x)? =V9—6x+x2 +36-12x+x% =
=v2x? —18x+45 . IMockensky AG=AC=AD, 10
Jx? = —18x +45 ;

X2 =2x%- 18x +45;
2 -~ 18x + 45 =0;
X'~ 18x +45 =0,
x;=15;x,=3.

Oteet: (3; 3) mnn (15; 15),

Ne21*. JlokaxuTe, 4TO 4eThipexyroashuk ABCD ¢ BEpILIHAMH B
Toukax A (4; 1), B (0; 4), C (-3; 0), D (1; -3) aBaserca kpan-
- paToM. ' ’

JlokaxeMm, yro ABCD — kBazpar.
BBIYHCIMM AJIMHBI CTOPOH YeThipexyronsHuxa ABCD.

AB = (4-0)2 +(1-4)2 =16+9 =25 =5,
BC= {(-3-0+(0—-4)> =40+16 =25 =5,

D= {1437+ (3-0) =41679 =425 =5,
AD = J(1=47 +(=3-1)° =9+16 =25 =5
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AB =BC=CD = AD =5, 3uauur, ABCD — poufi
Beitnicnum aMaronain pomGa AC u BD.

AC= J(3- 47 +(0-1)> =50 =52

BD = y(1-0)2 +(-3-4)2 =+/50 =542
ACT_— BD.

Ecnu auaronany napannenorpamma (pomoa) pabHbi, TO 3TOT fapai-
JenorpaMM ARIMETCA NPAMOYFONBLHUKOM. B cBOO ouepens poMG 4B-
JIAIOHIMKCA MPAMOYTOILHHKOM, — 3TO KBaapaT, 3na4uT, ABCD —
KBajpar.

Yro n TpeboBanock A0Ka3aTh.

Ne 22,  Jlokaxkwure, 4to uetsipe Touku (1; 0), (-1; 0), (0; l) (O -
ABNAKDTCA BEpITUHAMH KBaapara.

Hyers A (-1; 0), B (0; 1), C (1; 0), D (0; -1) — Bepunnnl qublpe{—
YrONbHHKA.

AC= J(-1-1)2 +(0-0)2 =4 =2 _
BD = J(0-0)? +(1+1)* =4 =2, tax 410 AC= BD
2)AB = J(-1-0)2 +(0-1)% =T+1 =42,

BC= 4(0-1)7+(1-0)* =2

D= Ja-0) +(0+1)? —;/_E

DA = (0+1)? +(-1=0)* =2, Tax 410 AB~BC-CD-DA

Croponut u anaronanu ABCD pasHel, 3HAUUT, ABCD — KBaIIPaT
Yro 1 TpeGopanock X0Ka3aTs, :

Ne 23. Kakue 13 touex (13 2), (3; 4), (-4; 3), (0; 5), (6; -1) nexar Ha
OKPYAHOCTH, 32IaHHOM ypaBHEHUeM X + y* = 257




[foacTaBHM KOOpAKHATHL BCEX TOUEK B YpaBHEHHE OKPYKHOCTH
1)(1.2). 1 +2% =25 - neBepro.

3. 4), 3%+ 4% = 25 - pepro.

3)0. 5), 0° + 5% = 25 - BepHo.

4(5.-1). 52+ (-1)2 =25 - HEBEPHO.

5V(-4. 3). (-4)* + 3% = 25 - BepHo.

3uauut Toukn (3; 4), (0; 5), (-4; 3) AexaT Ha JAHHOU OKPYKHOCTH.

Ne24.  Haiinure Ha OKpyXHOCTH, 3alaHHCH ypaBHCHHEM
2, 2 .
X" +y° =169, Touku:
1) ¢ abenuccoii 5;

2) ¢ opaumnaroii -12.
[Tycts To4ka (5; ¥) IeKHT Ha OKPYKHOCTH, TOrJa 52+ y2 =169 u
y == J169-25 = +/144 =12, [Monyuum ase TOHKH
5. 12) u (5;-12).
2) IlycTb Touka (x; -12) NeXKUT Ha OKPYKHOCTH, TOrAa
- 1-12)2 =169 u x = =169 144 = £/25 =% 5,
noayuum jase Touku (5;-12) w (-5;-12)
Oteet 1) (5; 12); (5;-12); 2) (5; -12); (-5; -12).
Ne25.  JRaubi Touku A (2; 0) n B (-2; 6). CocraBbTe ypaBHEHHE OK-
PYKHOCTH, IMaMETPOM KOTOpOii ABAsETCA OTpe3ok AB.
HalineM KOOpAMHATHI HEHTPA OKPYXHOCTH M paguyc AB — nua-
MeTp. O — LEHTP OKPYXHOCTH. A (2; 0); B (-2; 6).
2-2 0+6
> =0: y=T=3,O(O, 3
R=40=2-0) +(0-3)* =V4+9 =13, R = I3.
3nayut, ypaBHEHHE OKPYKHOCTH NPUMET BHA
(x-0)* + (y-3 Y= (\[1?)2, TO ecTb X% +(y-3)> =13.
Oteer x>+ (y—3)"=13.

X =

Ne 26. Hanbt Touku A (-1; -1) u C (-4, 3). CocraBbTe ypaBHEHHE OK-
PYXHOCTH C LeHTPOM B Touke C. MpoxXoadiIei yepes Touky A.
Haiiaem paauyc okpyxHoctd R=AC
R?=(-1 +4)* + (-1 — 3)* = 25. 10 €cTb R=S5.
K Tomy e C (-4; 3) — LEHTp OKPYKHOCTH. 3HAUHT, €€ YpaBHeHHe!
(x+4) r(y-3)*=25.
Oreet: (x +4)" + (y — 3)*=25.
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Ne 27, Haiinaute LeHTp OKpYXHOCTH Ha OCH X, €CJIM H3BECTHO, 4TO
OKPYKHOCTb IPOXOAMT uepes Touky (1; 4) n paanyc okpyx-
HOCTH paBeH 5.

R =5, O (a; 0) — ueHTp oKkpyX)HOCTH, A (1; 4) NEKUT HA OKPYKHO-

CTH. .

(1-a)* + (@-0)* = 5% — ypasHeuue okpyxuocty. [TogcTaBum B Hero

KOOPIMHATBL TOUKH A, NOTYYHM

1-2a+a*+16-25=0.

a*-2a-8=0.

a; = -2; a, = 4, 3Hauwur,

O (-2; 0) wm O (4; 0).

OtseT: (-2; 0) unu (4; 0).

Ne 28*.  CocTtaBbTe ypaBHEHUE OKPYKHOCTH C LeHTpoM B Touke {1,214,
Kacatoueiics ocu x.

y

:
4

3aMennM ypasHehue okpykHoctu ¢ uenrpom (1; 2), (x — I? -
+(y —2)’ = R rae R — panuyc okpyxHocTH. YpasHeHue ocu X. 3 = 0
OKpyXHOCTb M OCh X KacaloTcd, 3HAYHT, CUCTEMA YpaBHeHui

2 2_pt
{(‘r "(])) (=27 =R yeer enuncTeennoe pewenue.
y =

Pewnwm cuctemy.

Dy=0.

(x—1)+(0-2)'=R%,

X¥-2x+1+4-R*=0,

¥ -2x+(5-R*)=0.

Cuctema 6yaet umeTh eNMHCTBEHHOE pewieHHe (a; 0), eci aanHoe
ypaBHeHHe OyaeT MMeTb ONMH KOpeHb X = a, TO ecThb ecid D = 0 unu

D
— =0,
4

5



3TO 3HAYHUT:

v =1-(- RZ) =R%4 =0, T0 ecTb R=2, tak xak R>0. A 3Hauur
w-1°- - 2y =4— ypaBHEHUE UCKOMOH OKPYIKHOCTH.
Otser (X - 1)z +(y -2)°=4
Ne29.  CocraBbTe ypaBHeHHE OKPYXHOCTH ¢ nentpou (-3; 4), npo-
XOJAIICH Yepe3 Ha4YAN0 KOOpAHHAT.
0 (-3, 4) — LEHTp OKPYXKHOCTH, A (0; 0) nexuT HA OKPYIKHOCTH,
TI03TOM) R2 =0+ 3) +(0-4)°=9+16=25u
ix-3)7+ (y-4) =25 — ypaBHEHUE UCKOMOY OKPYKHOCTH.
Ortaet (x + 3) +(y— 4)>=25.
Ne30*  Kaxas reometpuueckas (urypa 3a42Ha ypagsHeHHEeM X + y2
2 2 ’ :
rax+by+e=0 2 . 00
4 4

[ipeoGpazyem ypasweune X" +)° + ax + by +¢ = 0,

Pl a 2 b
X428 —+y 42y —=—c.
2 Y TS

2 2
Mpubasum k olenm HacTam (E_,L b .
4

4
2 ' 2 2 2
x2+2x-3+-l—1-+y2+2y-£+£—=9——+~[-)——c
2 4 2 4 4 4
b_) +”] A
V 4 4
2 2

Tak kak 0_4-+.4_ —¢>0, TO 3TO YPaBHCHHC OKPYAHOCTH C USHTPOM

2 2 o
8 ToUKE O(_ﬁ;_ﬁ) u pasrycom R = b .. 3Buawur, nasnoe
2 .2) - ¥4 4 . o

YPaBHEHUE 324aCT OKPYKHOCTD.,
OTeer” OKpYKHOCTD.

Ne 31, Haunure KOOpZIHHdTH Toqu nepeccySHuA HBYX oxpymﬂo-
creit: X2+ )P =1,x>+p* 2x +y -2 =0,
KoopauHaTs! ToUEK NepeccucHus 1ByX okpymHoctedl x° + 3 = | u
xt- y2' 2x +y — 2 = 0 9BAAIOTCA pPelICHHEM CUCTEMbI
x* 4 y2 =1,
Y,.2 -0,
X4y =-2x+y-2=0
1
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1-2x+y~2=0,"

-2x+y-1=0,

y = 1 + 2x, noacraensieM B NEPEOE YpaBHEHHE
X+ (A+2x)0°=1,

X2+ 1+ 4x +4x2—1=0,

55 +4x =0,

xA(5x+4)=0,%70. %, = —:51-. Hoayuanm

4
x =0, 2="7
=1, 3 - PCUICHHSA CHCTEMBI.

! y2=-3

Touxn nepeceqenus (0; 1) n(—%;—%)

Oteet: (0; 1); (—i;—-i)
5 5
Ne32.  Haitaute KOOpIAMHATEI TOYEK TIEPECCUEHUA OKPYKHOCTH
x> +y*8x-8y+7=0c ocslo x.
TouKa niepeceueHna OKpYKHOCTH X° + y*-8x-8y + 7 = 0 ¢ ochlo X

uMmeeT koopauHathl (x; 0). JlaHHad Touka TaKKE YI0BICTBOPIET ypaBs-
HeHnio X°-8x + 7 =0.

L 3:V64-28 _8+436 816

2 2 3 ,X|=7;X2=1.

3HauMT, TO4KM nepeceueHus (7; 0) u (1; 0).
Orset: (7;0) u (1; 0).

Ne33.  JlokaxuTe, 4To OKPYKHOCTE X* +y? +2ax+1=10, a > 1
He MepeceKaeTcs C OChio V.

IIpeobpazyem ypaBHeHHE x* + y2 +2ax + 1 =0 K Bugy:

X+y*+2ax+1+d-a*=0

XH22ax+d+y P +1-a*=0.

_ (x+a)2+y2 +1-a*=0.

Hukakaa touka (0; y) He y10B/IETBOPAET TAKOMY YPaBHCHHIO, TaK KaK
0 +a)+3*+ 1 -a" =3+ 1#0. 3HauuT, OKPYKHOCTB He NepeceKaeTcs
cochloy. '

Yto 1 TpeboBaiOCH AOKA3ATD.

Ne 34,  Jlokaxkute, YTO OKPYKHOCTE X2+ y2 + 2ax = 0 kacaeTca ocu
y, a#0,



Haiinem Touku nepecedequs (0; y) ocH y ¢ OKPYKHOCTBIO:

02+3*+2a0=0,

y> = 0, y = 0. IMofy4uM, YTO eAUHCTBEHHAS TOHUKA {1EPECEUCHUSA
{0. 0). OxpyXHOCTb TiepecekaeT 0Ch ¥ B €XMHCTBeHHOI Touke (0; 0), a
3HAYUT, KACAETCHA OCH V.

Y10 u TpeGOBANOCH HOKA3ATh.

Ne35.  CoctaBbTe ypaBHEHHE TIPAMOH, KOTOpas NPOXOAUT uepes
Touku A (-1; 1), B (1;0).

3anaua peieHa B yueGHuke Ha crp. 105 . 75.

Ne36. CocrasbTe ypaBHeHWe npamoii AB, ecim: 1) A'(2; 3),
B (3;2);2) A (4;-1). B (-6;2); 3) A (5;-3), B (-1; -2).

[pamas 3anaercsa ypasHetiveM ax + by + ¢ = 0. Ecau toukn A u B

JAexat Ha NpAMOH, TO 3HAYUT, UX KOOPAMHATH YIOBNETBOPAOT ITOMY

ypasHenuw. Iloncrasnsis koopaunarel Touek A 1 B B ypaBHeune nps-

MOH, nonyunm: 2a +3b + ¢ =0 u 3a + 2b + ¢ = 0. U3 31X ypaBHeHMi

MOHO BBIPa3uTh 1Ba kKod(pduumeHTa, Harmpumep, a U b vepes c.

2a+3b+c=0-2
3a+2b+c=03.
—4a—6b—-2¢c=0,
9a+6b+3c=0.

Sa+c=0,

1
a =—§-c TloacTaBum B cucTeMy:

2(—%C)+3b+c =0,

b=—lc
5

HoxcraBue B ypaBHeHue NpsMoii 3HaueRus a u b, moAydUM:

1 1 1 1
—-g-cx-§cy+c=0; ——S—x—-gy+l=0 — TIOAY4YaeTca COKpaUICHHEM

ApenblLYLIEro ypaBHeHHA Ha .
X-y+5=0;x+ry-5=0.
Hckomoe ypapnenue npamoli x +y—-5=0
3aMaHua 2) K 3) BHIMOAHAKOTCA aHAIOMMYHO.

Omer: DNx+y-5=0:2)3x+~10y-2=0:3¥x+6y~13=0.
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N 37. CoctasbTe YpaBHEHHA NMPAMbIX, COLEPXKAIIUX CTOPOHBI Tpe-
yronsHuka OAB B 3agaue 16.

y /
4
/B t +— o) - X
BeeaeMm CUCTEMY KOOPAUHAT TAKYIO, YTO
Q(0,0),A.(0;2),B (4;0).

1} Cropora AO nexHT Ha OCH ), TOFAR, ypaBHEeHHE RAPAMON, co-
Aepaaiieii cropoHy AQ, x =0,

2) Tloacraum koopadHATBI ToueK A u B B oGuiee ypasHeHue
ax+by+c=0

2)0a+2b+c=0,2b=—¢, b= —%c.
~4a+C = 0;b+c=0,-4 a=—c, a=71t- c. [lanee ypaBHeHNE NPUMET BUHI.

c (44
—x—-—y+c=0, 10 ectb
4 2

11
—x-—y+1=0,
4”727

x—2y+4=0,

YpasHeHue npamoi, coaepaxalier ctopony AB, x -2y +4 =0,

3) YpasHenue npamoit, coaepxainei cropony BO, y = 0, Tak xak
BO nexur Ha ocH x.
OteeT: x=0; y=0; X -2y +4 =0.
Ne 38. Yemy paBHbl KOOPAMHATh @ 4 b B YpaBHeHHUM MPAMOI ax -

+ by = 1, ecli U3BECTHO, YTO OHA MPOXOAMT Yepe3 TOUKH
1D u;1)? 4
[ToacTaBUM KOOPIMHATE TOYEK B YpaBHEHUE NPAMOii:
at2b=1lu2a+b=1
a+2b=1-2
2a+b=1

{—2a—4b=—2

2a+b=1,
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3
2a=1-b,
1-4 - 1
a:-——-—:——i::—-
2 2 3
O1ser: a=b=l.
3

Ne39.  Haitaure TOuky mniepeceveHHs ¢ OCIMH KOOPAMHAT NPAMOIL,
3afaHHOi ypaBHenuem: 1) x +2y +3 = 0;2) 3x + 4y = 12
3) 3x-2y +6 =0; 4) 4x-2y-10=0. .
1) Mycts To4Ka nepecedenus 310 (X; 0). Toraa oua yuoaneraopner
ypasHeHu10 npsamoii, To ectb X +2+ 0 + 3=0, x = -3.
3uauuT, Touka nepecevenus (-3; 0).
Touxa nepecexerus ¢ oceio y (0;y)} yaosnersopsct )p&Br{{?HHK)
npaAMoil’
0-2y+3=0,y=-1,5.
3ua4uT, ToOuKa nepeceudenia (0; -1,5).
[Tonyuaem, 4TO TOUKH MepecedeHus ¢ ocamu koopausat (-3; 0) u
10. -1,5)
3anaun 2), 3) v 4) pewaroTcs aHanoriiiHo,
Otset 1) (-3; 0) u (0; -1,5); 2) (4; 0) u (0; 3); 3) (=2; 0) u (0; 3);
4)(2,5,0) n (0; -5).

Me 40.  Haitnnre Touxy nepecedeHHd NPSMbIX, 3aJaHHBLIX ypaBHe-
HUAMY:

i)x-2y+3=0, 4x +5y +6=0;

2)3x-y-2=0, 2x + y-8 = 0;

3N4x-5y+8=0, 4x -2y -6=0.
Koopasuuatol Touex NepecedcHus NPAMBIX SBAAIOTCA PCiCHUAMI
CHCTEMBI YpaBHEHHH, 33 J310UHX ITH OPAMBIE;

X +2p+3=0 |-(~4)
_ 4x+5y+6=0
~|-4x-8y-12=0
x_ Y (cknaasizacm)
4x+5y+6=0
3y-6=0.

. 80



y=-2,x=2y-3=4-3=

(1; -2).
—y—2=
2) -y 0 (cxnagpisaen)
2x+y-8=0
5x —10=0, 5x=10
Xx=2,
y=-2x+§=-22+8=4.
(2;4).
3) 4x+5y+8=0/-(-1
J
4x~2y-6=0
~4x~5y-8=0
(cxnaasisacy)
4x-2y—-6=0
Ty - 14=0 ~Ty=14,
y=-2,
4x=2y+6=-4+6=2,
x=0,35.
0.5;-2).

Otaer: 1) (1;-2); 23 (2; 4); 3)(0,5; -2).

Nedi*,  [loxaxure, 4o Tpy npmuibie X 2y =3, 2x -y =1 a3y +y =4
nepeceKareTes B 0JHOM TOUKE.

Haiigem Touxy nepeceucHua npaMbix X + 2y =3  2x —y = 1. Ko~
OpaMHaTsl TOUKH NCPHSTCUCHHS 3THX TIPSAMBIX — 3TO PEUISHHE CUCTEMbI
ypasteHuii:

{x +2y =13,

2x-yp=1.

1) x = 3 — 2y n1oacTasiAest BO 2-¢ ypaBHEHHUE.

292G -2y)-y=1;6-dy-y=1,

Sy=5,y=1.

33x=3-24, x=1.

TOUKA HepecedeHus npameix X +2y =3 u2x —y = 1 oto (1;1).

IioacTasus B ypasdenue 3x + y = 4 BMECTO X M Y KOODIAHHATH! TOYU-
ki (1; 1), noayunm: '

3-1 + 1 =4 — Bepuoe paseHCTBO. .

3ua4nT, npamas 3x + y = 4 npoxoaur yepes Touky (1; 1).-A 3naunr.
BCE TPH MpAMble nepecexaotcs B Touke (1; 1). Tak kak Hukaxhe aBe
PaTIMYHLIC PAMBIE HE MOTYT UMETh 6osiee onHoM Ofue#  TO4KY, TO
(1; 1) — enunan oGiuan Touka.

Yro u TpeGoranoCh OKA3ATH.
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Ne 42*.  Haiiaure KOOpPAMHATEI TOYKM HREPECEHEHUS MENuaH Tpe-
yronsHuka ¢ eepundamu (1; 0), (2; 3), (3; 2).
ITycts B AABC A (1; 0); B (2; 3); C (3; 2), AA;, BBy,. CC) — me-
IUaHBL.

B, [143.0%2) .5 (2 1),
2 2

e, [132,043) (3.3
272 2°2

Moxy4yaem ypaBHeHHE npamoi BB 1 x = 2,
u ypasHenue npsamoil CCy: x -3y +3 =0.
Koopnunater O (%,, ¥,) — Touku nepeceycHus Meauad AABC ato

pelieHHE CUCTEMET {i‘; f 32y0 +3=0 {2 _ 3“§::)j§= 0,
Xo =
_5
Yo 3

OrtseT: (2;1 %) . -

Ne 43, JloKaxxHTe, 4TO NMpAMbIC, 3a4aHHLIE YPABHEHUAMU y = kx + [},
y =kx+ L, npu I, napannenbHsl.
3apaua penicHa B yueOHuke Ha crp. 106 m. 76.

Ne44.  Cpenu npsaMbIX, 3aJaHHBIX YPABHECHWAMH, YKaXKHTE Naphl na-
paienbHelX ApaMuix; 1) x +y=1;2)y—-x=53)x -y =2,
4)y=4;5)y=3;6)2x+2y+3=0. '

Dy=x+1Lk=-1;, 4)y=4,k=0;
Dy=x+l,k=1; Sy=3,k=0;
Ny=x-2,k=1; 6) y=-x-1,5, k=1
y=-x-15k=-1.
[MapannensHbie npamuie 1) u 6); 2) u 3); 4) u 5), Tak kak ko3pdu-
LHUEHTEL £ Y HUX PaBHBI.
Otset: 1) 1 6),2) 1 3);4)u5).

Ne 45,  CocraBbTe ypaBHEHHE NMpAMoOH, kOTopad HapallelibHa OCH y
H NPOXOIHUT uepe3 TOUKy (2; -8).
3amaua pemena B yae6HMke Ha crp. 107 n. 77.
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Ne 46,  CocraBbre YpaBHEH¥E MPAMOM, NapajliensHON OCH X U TIpo-
xoasmeii gepes Touky (2; 3).

Tak xax npsiMas napauiesibHa OCH X, TO OHA 3aacTCA YPaBHEHUEM
BHAAY=C. :

Tax kax TouKa (2; -3) JICKHUT Ha TPAMOIl, TO €6 KOOPAHHATHI Y/I0B-
JAETBOPSIOT 3TOMY ypaBHEHHIO -3 = ¢ . TO ecTh ¢=-3 U ypaBHEHHME TIpsi-
Moliy = 3.

OtBeT: y = 3.

Ne 47.  CocraBbTe ypaBHEHUE TpSAMOH, npoxoisieil yepe3 Hayaio
KOOpAMHAT U TOUKY (2; 3).

[Tycts ax + by + ¢= 0 — ypaBHenue npamoii. IpsMast npoxonur ue-
pe3 HavyaJo KeOPAMHAT, Mo3TOMY ¢ = 0.

Tax uro ax + by =0, Tak Kak IpsMas NPOXOANT Uepes (2; 3),

10 22+ 3b =0, TO ecTh a = -1,5b. YpasHenue npumet BUI

-1,5bx + by =0, To ectb 3x-2y = 0.
Orser: 3x-2y = 0.

Ne 48.  Haiinute yriossie ko3hdHULUHEHTH NPAMBIX H3 3aaa4u 39.
Vrnosbie kod3qpuimenTsl npAaMbIX ax + by +c =0 HaxomATcA IO

. __a =_1. -_3. = 3. =
dopmyne & = 5 Dk 2,2)k 4,3)k 2,4)k 2

' 1 3 3
0 D-—=;2)-=;3)=;4) 2.
1BeT: 1) > ) 2 )2 )

Me 49.  Haifnure ocTphie YIjibl, KOTOpBIE 00pa3yeT 3aJaHHas npaMas
€ OCBIO X! l)2y=2x+3;2)xsﬁ-y=2; 3)x+yJ§ +1-0.
Dw=2+3,  2xB-y=2,  Hx+y3 +1=0,
.y=xJ§—2, y\/5=—x-l,
1
=x+ 15, k=43, e,
} y Jg \/3-
k=1, tga=w/5, k='—-J3—-3—,
ga=1. a = 60°, tgﬁ=:—3£,
a =45°. F=150° o= 180°-4 = 30°

OrtseT: 1) 45°; 2) 60°; 3) 30°.
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Ne50. - HaiiguTe TOUKM TepeceueHus OKPYXHOCTH X ‘-i yo=r
cmpamoit: 1) y =2x+ 1;2)y=x+1;3)y =3Ix + 1;
Ayy=kx+1. o v

3anaua peueHa B yuebuuke Ha crp. 109 n. 80.

Ne 51*. [lpu Kakux 3HAUCHUAX C npsamaa x +y + ¢ = O 1 OKPYKHOCTh
X2+ y* = 1: 1) nepecekarotcs; 2) He nmepecekaotca; 3) Kaca-
1oTCa?

Koopuuuatel Todek NMEPECEUCHHA ABMAAIOTCA PEIUEHUEM CHCTEMBI
YpaBHEHMIA: ‘ :

x2+y2 =1,
x+y+c=0.

OKpy)KHOCTb M TIpsAMast NepeceKaloTCsl, eCnM CHCTeMa UMEET pelie-
HUA. :
Ny=-x-c.

2) X%+ (-x-c)’ =1,

X +x2+2xc+c?-1=0,

25°+2ex + (¢ 1)= 0. (2)

Cuctema OyzeT UMeTh pelieHus, eclid KBaJpaTHOE ypaBHEHHE HMe-

D
€T KOpHH, TO €CTh, ecnn —- = ¢ - 2(c* - I) = 2 - ¢? 6yner neorpuna-

TensHbIM, 2—¢2 20, ¢® < 2, MS‘E’ -2 <e<+2. To ects npm

2<e<2 ypaBHeHHe (2) MMEET 1Ba KODHA, a 3HaYHT, CHCTEMA
HMeeT JBa PeLIeHHA, OKPYKHOCTh B NpAMas NEPeceKaroTca B ABYX pa3-

JMIHBIX TOUKAX; MpH c=~v2 mm c=\ff, —? = 0 ypasHenue (2)

HMEET OAWH KOpPEeHb., CHCTEMA MMEECT OJHO PeIlicHMe, 3HAYHT, OKpYyK-
HOCTB M NMPAMas KacaloTcs.

C D "
Ampu ¢ < —w/-2' Wi ¢ > ﬁ , 71‘ <0, cucreMa He HMeeT PelicHuid,

TaK Kak ypaBHeHue (2) He uMeeT peileHsi, 3HAUMT, OKPY/KHOCTb M
apAMas He NEPeCeKaloTCs,

OrtseT: 1) nepecexarotes, ecnu —v2 <¢ < 2 ,
2) He mepeceKaloTCA, eClid ¢ < —v2 UM ¢ > \[2- ;
3) kacaroTca, €cnd ¢ = —JE W ¢ = \5 .
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Ne 52. .. Haitnure cuHyc, KOCUHYC ¥ TaHreHc yrios: 1) 120%; 2) 135°;

3) 150°.
1) o=120°,
sing = sin (180°-60°) = sin 69° = _‘_/i;

2

cosa = ¢0s (180°-60°) = -cos 60°= —% ;

tga = tg (180°-60°) = -tg 60° = —/3 .

2) &= 135°,
sing = sin (180°-45°) = sin 45° = f :
V2

cosw = cos (180°-45°) = -cos 45° = ——-—2—- ;

tga =12 (180°-45°) = -fg 45° = -

3y a=150°,

sing = sin (180°-30°) = sin 30° = -;—
€03 T €03 (180°-30°) =005 30° = — _\/_E :

2

V3

tza =1z (180°-207) = -t 30° = e

Ne53. . Haiiaure: 1) sin 160° 2) cos 149°3) tg 130°.
1) sia 160° = sin (180°-20°) = sin 20°x0,3420.
2) cos 140° = cos (180°-40°) = -cos 40° -0,7660.
3) tg 130° = tg (180°-50°) = -tg 50°= -1,1918,

Ne54.  Haiinute cuHyc, KOCHHYC W TaHrewc yrwos: 1) 407
2) 14°36%..3) 70°20% 4)30°16; 5) 130°; 6) 150°30%
7) 150°33"; 8) 170°28".
Cutiyc, KOCHMHYC M TAHTEHC OCTPHIX YIVIOB HAXOAHM € MOMOIIBIO’
tabnun Bpagnca. 1), 2), 3) H 4) ' o
5)a=130°,
sina = sin (180°-50°) = sin 50° = 0,7660.
3uaueHHA COS ¢ U tg o HAXONATCA AHANOTUYHO.
6) a=150°30'.
sin 150°30' =sin (180°-2'9°30) = sin 29°30' = 0,4924.
3agawun 7) v 8) BLINONHAIOTCA aHAIOTUYHO.
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Ne 55, Haiigute yrasl, s kotopeix: 1) sina = 0,2, 2) cos o =-0,7;

PDtga=-0,4.
)sina=02, a=11°32
Uny
o=168°28"
2)cos a=-0,7,
cos (180°-a) =
=-cos a=0,7

180°-0 = 45°34'

o= 180°-45°34',

o =134°26".
HNtga=-04.

tg (180°-a) = -tga =0,4
180°-c. =21°48',

o= 180°-21°48'
o=158°12

Ne 56. Haifaure sin o u tg o, ecau: 1) cosa = —;—; 2) cosa = -0,5,

3

3)cosa = ~\@—;4) oS =———,
2 2

1
1) cosa = —, Toraa

3
sino=vl-cos? o = ’1—l=‘/.§_=2_{_2_’
9 9 3
sina=2«/5-3zzﬁ

tga =
cosa 31
2)cosa=-0,5,
sino = \/1—(—0,5)2 =1-0,25 =,J0,75 =‘E =§,
tgar = sina =-‘—/.i-2-=—‘/§
cosa 21

3ananusi 3) U 4) BBITIONHSAIOTCH aHAIOTHYHO.
Ne §7. Haiigute cosa u tg o, ecnu: 1) sine = 0,6, 0 < a <90°,

2) sina = %, 90<a<180°; 3) sina = L , 0< e <180°

2
1)sin o = 0,6, 0° < 0<90°. Toraa
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cos o= \/1 062 ,/1—03 —,/06 =0,8; tga= sma—&g___}_.

cosaa 08 4

2) sina = l ,90°< 0 <180°. Toraa

(“ \pz___

sin G.

cosa 3. zf J—

3)sina= L , 0°<a <180°, Torna

V2

1go =

V2
1ga = Sn% G
cosat 2.1

5 . .
Ne S58. H3BecTHO, uTO £g0 = — Tz— Haiinure sina 1 cosa.

2 R S 1
l+tg a—c 5 ,cogoz_l 5, Cos" o= 35
0s” o +igTa 1+-=
144

c052a=l—4§—;cosa=i£,
169 13
5-1

sino = 1goL- cosQL = + 2 i—s-.

12-13 13

3
Ne 59,  TIlocrpoiite yroa o, €C;11 HIBECTHO, 4TO sina = -5-

CrpouM pAMOYTOJIEHBEIH TPEYrOALHUK € KATETOM 3 ¥ FUTIOTEHY-

308 5. Yron HanpoTHB KareTa 3 — MCKOMBIN, Tak Kak sina = 3
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.

o 3
Ne 60. TlocTpoiite yron @, eciiv H3BECTHO, YTO COSK = —g o

Crpoum npaMOYrONEHBL TPEYrOAbHUK € KaTETOM 3 U runoreHysoh 5
701, CMCKHEIH € YrioM B -TpeyronbHuKa — MCKOMBILH.

8 ex.
‘ [
] 3
Tak xax cos (180°-f) = -cos P = a—i- = COS ¢.

Ne 61*%,  Jlokaxure, 4TO eCiiH COs6 = cosP, To & = f.

x
Tlo onpeneneHno cose = 7} , Tl R — pajifyc OKpYMHOCTH C HEH-

TpoM (0; 0), a A(X,; ¥y) — TOUKa nepecedeHit OJHOMH U3 CTOPOH yria ¢
C 3TOM OKPY>XHOCTBIO, €CITH Apyras CTOPOHA COBMAMAAET C MONONKHTENb-
HOH NOJMYOCBH) X, M YIOJ1 @ OTAGKEH B BEPXHIOIO [ORYTIIOCKOCTH, TIE
y>0.

x
AHaNorHuHo cosfl = ?2 » @ B{; ¥2) — COOTBETCTEYIOLIAA TOUKE.

Hockoabky cosa = cosp, 1o

X

'R

" Tak kdK TO4KH A U B NpHHALIEKAT OKPY#HHOCTH c uempom (0* 0}
7] palmyca R TO

x, + y =R% S

Xz + y =R2 :

A TaK Kak X; = X, T0 yy = y,°. TIOCKOMBKY Y, Y2~ IONO/KKTEIbHBIC
YHUCNA, TO Y = Y2, 3HAUHT, A (X1; Y1) 4 B (X2; ¥,) coBnanaior.

A 3uauur, 0. = f.

Y10 4 TpeGOBANOCH ROKA3ATh.

X
= 7 » 3Ha'{PlT, Xy = X,

Ne 62*,  Jloxaxkure, wTo echM sina = sinp, 1o nubo a = f§, aubo
a=180°-p.

Myctb A (X1; ¥1)- B (%2; ¥2) — TOUKM nepeceyeHus OKPYKHOCTH C

uentpem (0; 0) pamiyca R co cropono#i yra o ¥ B COOTBETCTBEHHO,



OTAOKEHHbIX OT MOAOXKUTERLHOH MOMYOCH X B BEPXHICHS IHOTYIUIOC-
KOCTS, rae y>{.

ig!

Mo ornipenenckito sing = —E; sinf = 22

. Tlockosbky TOukit A n.B:
AeKaT Ha OKpykHOCTH ¢ uentpo (0; 0) panmyca R, 10 x> + 3, = R u

X +y22 = R, HO Y1 =3, TaK Kak sin o = sin f.

Tak kak yy = ys, 10 Xt =x2, |xi| = 1¥,|. 3nauut, nube x; = x,, 1160
X = =X,

Ecnu X, = X3, 70 A 1 B cosnazaior 1 o = fB; ecau X, = -X3, TO ONyc-
TiM nieprenzrkynspsl AA; 1 BB, u3 A u B na ocs x. Toraa OA,=0B,,
OA=0OB u AA,=BB,.

w

HNoatomy AOAA = AOB;B (1o tpem croponam), 3naunr, £BOB =
ZA0A = B, £ZB;0A = o aBiseTcad CMEXHBIM ¢ YoM A;OA, 3nauuT,
a+f=180° Toects

B=180-a.

Y10 u TpeGoBanoch K0Ka3arh.
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§ 9. Jeuosicenue

Ne 1. JokaxuTe, YTO OPU ABHKEHUH NApasIesorpaMM MepexoanT
B MapauleNiorpamM.

JluaroHanu mapajienorpaMMa nepecekarorcs B TOUke, koTopas je-
JIHT Kax Iyl M3 Hux nononaM. Ho mpu msmxeHHH napannejorpamm
TNICPEIACT B YETHIPEXYTONBHUK, Y KOTOPOr0 AHaroHAIH B TOYKE niepece-
YEeHU AENATCS MONoJaM. A 3HAYHUT 3TOT YeThIPEXYTONbHUK — Mapa-
nenorpamm.

Yto u TpeGOBAIOCH 10KA3ATh.

Ne 2. B Kakyio ¢urypy nepexoaur npu ABHxeHUH kBanpat? O0b-
SICHUTE OTBET.

Hockonexy JABHXEeHHE — ITO mpecOpa3oBaHue OAHON (urypst B
JpYTYI0, COXpaHAIOUIee PACCTOAHKS MEeXIy TOUKAMU U COXpaHAIoiee
YIIbl MEXIY MOJYNpAMBIME, TO KBaIpar nepeitnet B ¢urypy, CTOpoHsl
KoTopo#l OyAyT paBHbI ¥ YIJIbl PAMBIE, @ 3HAYUT, 3Ta QuUrypa — KBal-
par. To ecTb kBagpart nepeiiieT B KBaapar.

Ne 3. HMaust Touku A u B. Tloctpoiite Touky B', cumMmmeTpUuHyO
Touke B OTHOCHTENBHO TOUKH A.

Ha npogomxenuu mpsamoii BA otknaxsiBaeM otpezok AB'=AB.
B’ AB=AB’
f’-*/i/”_’/

Ne 4, Peminre npexsiaymyio 3agauyy, MONB3YACH TONBLKO LHPKY-
nem.

D

AB=CB=CD=DB,.
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Ne 5. JlokaxuTe, 4TO LECHTP OKPYXKHOCTH ABJACTCA €€ LCHTPOM
CHMMETPHH.

Jlio6as TOYKa A OKDYXHOCTH [PU CHM-
METPHK OTHOCHTENHHO HEHTpa OKpyx)HocTH O B
otobpasuTcs Ha Touky B, Jexamyio Ha Ok-
pyxnoctd. HaoGopot, mobas Touka B ox-
PYXHOCTH ABIAETCA CHMMETPUIHON ~HEKOTO-
pod Touke A, Jexamlei Ha TOH ke
OKPYXHOCTH, a8 3Ha4HT, IIpU CUMMETPUHU OT-
HocuTensHO O OKPYKHOCTB OTOOpasuTCs cama
Ha ceb64. Tak 4to O ~ HEHTP CHMMETPHH, YTO U TPcOOBANOCH KOKA3aTh.

A

Ne 6. IIpy cuMMETpPHH OTHOCHTENBHO HEKOTOPOH TOYKH Touka X
niepexoauT B Touky X'. TlocTpoiire TOuky, B KOTOpPYIO NpH
9TOit CHMMETPUH NEPEXOIMT TOUKa Y.

> ¢ Y

o]
Y X
LlenTpom cumMeTpuu sBigeTca Touka O, KOTOpas €cTh CepeirHa
orpe3ka XX'. Tak uto Y — Toyka, cuMMeTpuuHas Y OTHOCHUTEALHO
Touku O.

Ne 7. Mo:xeT i1 y TpeyrojbHHKa ObITh LEEHTP CUMMETpUn?

ITpn cuMMeTpHH TPEYrONbHMK MepeiieT B TpeyroNbHHK, NpUdeM
BEPIUIMHBE TIepeinyT B BepwnHbL. JormyctiM, yto AABO nmMeer ueHTp
cummerpur O. Ho Torza cummeTpudHas Todka RODKHa ObiTh JHOO
touka B, mibo touka C. JomyctuM, 4yro 310 B. CnenoparensHo, LEHTp
cummerpun O apadetca cepeanHodl AB. Ho tornma Touka, cnvMmerpud-
Has Touke C otHocutensto O, He Oynet mpunaanexats AABC. 3ua-
YUT, Y TPEYTONbHHUKA HET LEHTPA CUMMETPHH.

OTBET: HE MOXET.

Ne 8. HoxaxuTe, YTO y napaienorpaMma TOdKa MepecedeHuns
JuaroHanen ABaseTCA UEHTPOM CUMMETPHHU.
B c
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JaaroHamy napaienorpamMMa B TOYKe nepecedeHus AENATCA nomno-
J1aM, a 3HAYMT, NPH CHMMETPUU OTHOCHTENLHO LenTpa O BepIIMHE! Ma-
pauienorpaMma 0To0passTCA HA NPOTHBOMOJNOXKHBIE BEPIIHHBI ITOTO
*e napauenorpamma. [Ipd CHMMETPHH OTPE3OK 0TOGpaXaeTCs Ha OT-
Pe30K, MOITOMY ¥ CTOPOHBI NapaieiorpaMma 0To6pasarcs Ha npoTH-
BOIIOJIOXKHBIE CTOPOHD!, 3 3HAUUT, NMAPAIEIOTPAMM 0TOOPA3UTCH CaM
Ha ce6, To ecTb, O — LIEHTP CUMMETPUH.

Ute 1 TpeboBasiocs AOKa3aTh.

Ne 9, Jokaxute, YTO YETHIPEXYTONbHUK, Y KOTOPOro ecTh’ uemp
. CHMMETPHH, ABJIACTCA NApALICNOTPaMMOM,
Iycte: O — LEHTP CHMMETPHHM KaKOTO-TO YeThIPEXYTO/bHUKA

ABCD, B03MOXHSI TpH CJTyqast CHMMETPHIHOTO otoGpaskenus: A B B, a
CeD,umABC aBsD,umABD,aBsC.

Ecmu A nepexonur B B, a C 8 D, 10 O — cepeanna otpeska AB u
otpe3ka CD, 4TO HCBO3MOXKHO, TAK KakK T OTPEIKH ABJIOTCA PaA3HbI-
MH cToponamu MaoreyronsHuxa ABCD. Awamordso Touka A He Mo-
xet fepeditn B Touxy D, a B B C. 3naunt A nepexomut B C, a B 8 D,
TaK 4To otpe3kd AC 1 BD B Touke O aenArca NononaM, HO OHH AsJA-
I0TCS MAarOHAMAMHM HYETHIPEXYTOJNBHYKA, a4 3HAYMT, 3TOT 4YeThipex-
YTONGHUK [apasienorpaMm.

Uto 1 TpeGOBANGCH HOKA3ATH.

Ne 10%,  Jawst niepecexaiolluecA NPAMBIE K TOYKR3, HC JOKILAA HA
ytux npsmsix. [Tocrpoiite oTpe30ok ¢ KOHIAMY HA JIAHHBIX
MPSAMEIX 1 cepeInHOM B aHHOH ToUKe.

[Tycte M — Touxa nepecedeHus npsaMblx a ¥ b.

[Moctpocuue:

1) IToctponm M, cummeTpruaHyio M oTHOcuTeRbHO To4KH O,
2) Uepes M, nporozum npsamsie a, || a u by ||b.
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3) TouKy nepeceyenus NpsMbiX a M by 0603HauuM A, a TOuKY nepe-
cedeHus npsmeix b u a; o603naunM B,

JioxaxeM, uTo AB — nckoMbIift OTpe3oK.

CropoHb! UeThIpEXyroibHuka MAM,\B monapHo napauielibHbl, Tak
KaK aﬂa,, b|| by, a 3naunt, MAM, B — napannenorpavm.
"~ Toyka O — cepeauna auaronany MM, tak kak M u M, — cimmer-
pHUHEI OTHOCHUTEILHO TO4kH O. '

Tak xak ruaroHaIH napauic/iorpaMMa B TOUYKE fepeceucHHs ACAT-
cq nonoiaM, To auaroHane AB coxepxur Touky O, KoTOpast SBIACTCA
cepeaunoil AB. Tak 4o sckomelil oTpes3ok -~ 310 AB. ‘

Ne 11.  Yro mpencrasaser coboil Qurypa, cHMMETpHYIHAS OTHOCU-
TeNLHO AaHHOM Touku: 1) oTpesky; 2) yrny; 3) TpeyroasHu-
Ky?
"1) durypa, cuMMeTpHyHas OTHOCHTEABHO RAHHON TOUKH OTPE3KY,
ABJAETCA OTPEIKOM. '
2) durypa, CHMMETPHUHAS OTHOCHTENLHO RAHHOM TO‘IKPI yriy, fB-
ASETCA YTNIOM,
" 3) durypa, cHMMETPHYHAA OTHOCHTEALHO nam{on mqkn Tpeyromr
HHKY, SBJIAETCA TPEYTOIBLHUKOM.

Ne 12, Haurr Touku A, B, C. IToctpoiite Touxy.C’, CHMMETPUMHYIO
Touke C OTHOCHTENLHO TIipsAMoif AB.

Ne13.  Pemure 3anauy 12, nonb3yACh TONBKO LHPKYJIEM.
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Ne14. HYemy paBHBl KOOpPAMHATBI TOYKHA, CHMMETPHYHOIN TOHKE
(-3; 4) ot"ocurenbHo: 1) 0cH x; 2) ocH y; 3) Hauana KOOpAH-

nar?

1)(-3;-4),2)(3;4);3)(3; - 4).

Ne 15,  [Ipu cUMMETpUH OTHOCHUTEILHO HEKOTOPOik npsaMoil Touka X
nepexonuT B Touky X°. [TocTpoiite TOuKy, B KOTOPYIO MpH
3TOH CHMMETPUU NEPEXOJHT TOUKa Y.

X

:
[IpsaMas, OTHOCUTEBEHO KOTOPOM NPOUCXOUT CUMMETPHS — Cepe-

IMHHBIH TIEPIICHAUKYNAP K OTpe3Ky XX,

Ne16.  [okaxure, uTOo npsAMas, coxepxamias OHcceKTpucy yria,
ABAKETCH €10 OCHIO CHMMETPHM.

A
X
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[ycts OC — Guccextpuca LAOB,

U3 moboit Touku yrna AOB nposeneMm npamyto, X'X", nepnenau-
KyJIpHYy10 6uccekTpuce yrna, X'X" £ 0C.

Pacemorpum AOXX' u ACXX".

OX —— obwas cropoHa.

LX'0X = £XOX" (tak xak OC — OuccekTpuca).

LX'X0 = £X"XO0 = 90° (Tak kax X'X" L 0C). Tax yto

AOXX' = AOXX" (no cTOpPOHE M ABYM HpHIEKAIHMM yrnam). 3Ha-
yut XX = XX".

3HauuT, TOYKH X' 1 X" CHMMETPHUYHBI OTHOCHTEILHO IPAMOIA, co-
Jepxallielf GHCCEKTpUCY, a 3HAYUT, 3Ta NpAMas SBIAETCH OCBIO CHM-
MeTpHH yrna. Yo u TpeGoBaNoch TOKa3aTh.

Ne 17. Jlokaxkure, 410 TNpsMas, CoAepXamas MejaunaHy paBHOOen-
PEHHOI'O TPEYTONbHHKA, NPOBEACHHYI) K OCHOBAHHIO, ABJS-
€TCS OCBIO CUMMETPHH TPEYTObHUKA.

V paBHOOGEIPEHHOrO TPEYrOJAbHUKA MEAIHaHa, NPOBEACHHAA K OCHO-

BAHHIO, ABNACTCA OUCCEKTPHCOIL.

Tak 4To A0KA3aTEILCTBO JAAaHHOM 3aaud aHATOTWYHO AOKA3aTe/b-
crBy Ne 16. '

Ne 18.  JEokaxurte, HTO €C/HH Y TPEYrOJLHHUKA €CTh OCh CHMMETPHH,
T0: 1) OHa MPOXOAUT uepe3 OJHY M3 €ro BepHIMH; 2) Tpe-
YTONbHUK paBHOOEApEHHBIH.

1

B

) -i J'L

A Q (4

Ecnu y TpeyronsHuka ecTh 0Ch CHMMETPHH, TO OHa ABMACTCA cepe-
AUHHBIM [EPIICHAKKYIAPOM K OAHOM U3 €T0 CTOPOH.

HomycTiM, 410 | — cepelHHbIN NepHneHAMKYIAP K cTopoHe AC

Ecnu Gb1 Touka B He npuHapiexaia CepeAHHHOMY MePIICHAMKYAA-
py I T0 Haunace 6kl cuMMeTpHuHas Touka B' B AABC, oTHOCHTENBHO
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Touxu B. A 3eaunt BB’ || AC, uero He MoxeT 6517h. Tak uto Touka B
MPUHAUTIEIKMT OCH CUMMETPHHL.

Hanee AAOB = ACOB (1o 1ByM CTOpOHAM U YTy MCIKIY HAMMU).

(A0 =0C, ZAOB = ZBOC = 90°, BO — o6inas ctoposa).

Tak utro AB = BC, u AABC — panﬂoﬁenpeﬂumu Yro u tpebona-
J0CH I0KA3ATh.

Ne 19, Ckoabko 0Ceit CHMMETPHH Y PaBHOCTOPOHHETO TPEeYyroIbHU-
ka?

™~

V paBHOCTOPOHHErD TPEYTONLHIKA TPH OCH CUMMETPHH.

Ne20.  [loxaxstre, YTO MpPAMbIC, TIPOXOAAIME 4EHC3 TOUEY nepece-
YeHHA JHUAroHIRH MPAMOYroNbHHUKZ NAPAICISHO €70 CTO-
poHaM, SBIFIOTCA €T0 OCAMU CUMMETPUH.

A X

C X D
o
B X"

Yepes Touky O nepeceuctns auaronaneil OpAMOyroasHEKa Mpose-
nem mpaMeie AB u CD, napanneibHble CTOpPOHAM MPAMOYTOMbHUKA.
Teneps yepe3s Mpow3BOMBHYIO TOYKY Ha CTOpOHe, napamnensHod CD
nposeneM X'X" — napannessHo AB. Tlycte X — Touka nepecevueHus
X'X"c mpamoit CD. Tak kak AO = OB, a XX = A0, X X" = OB, 10
XX=X"X - nodtoMy X' ¥ X" TOYKM CUMMETPHUYHBIC OTHOCHTCILHO
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-aprAmoil CD. 3Ha4uT, upamas CD sBASETCA OCbK) CUMMETPHU TPAMO-
yrofbHHKa.

AHaNOTHYHO J0Ka3piBacTCA, YTO MpaMas AB Toxe ABIACTCS OCHIO
CHMMETPHI MPIMOYTONBHYKA.

Yro & tpeboBanocs H0Ka3aTh.

Ne21.  Jlokaxure, 4re nuarotany pomda ABANIOTCA €0 OCAMY
CUMMETPIEH. ‘

Lyarodanu pomba nepecexatoTCa 1101 APAMBIM YIIOM M TOHKO{T e~
peceueHHA ASATCA DoNoNaM. '

A 3uauut, BD sBnserca cepeauHHBIM NEPHCHAMKYNAPOM OTPE3Ka
AC. Touxa A cummetpuuna Touxe C otROCcHTensHO BD.

Uepes NpOU3BOALHYIO TCUKY X' Mpo-
sedeM, npamywo XX, napatiensHyio AC.
ABXX=ABXX" (no cropose u HBYM yI-
fam), 3HaanT, XX = XX, X' n X" —
cHMMeETPUYHB! OTHOCHTENBHO BD. A 3Ha-
uuT, Auarodans BD — ock cummerpun.

AHATOTHMHO JOK23ILIBAETCH, UTO AMA-
rouats AC TaKKe ABISETCH OCHIO CHM-
MeTpHIL

Uto u TPCGOBaﬁOCb BOKa3aTh. D

Ne 22, Hoxakure, 470 JuaroHaild
KBaApaTa W MpAMLIE, NPOXOAAILNE HEPE3 TOUKY HX mepece-
!ie'mm MapaiesibHO €r0  CTOPOHaM, SBJAIOTCA  OCAMH
cwvmerpuu KBaJpata,

Tax kax kBaapar — 310 poMO ¢ APAMBIMII yrnaum TO 334a4a AOKa-
3bIBAETCA AHATIONHHO Ne 20 HNe2l.

Ne 23, Hoxawure, 4TO mpsMatd, npoxommax liepes LECHTP OKpYy®i-
HOCTH, ABAACTCA €¢ OCbI0 CUMMETPHH.

[Mycts O — LEHTP OKPYXHOCTH, & —
X A X npsaMas, npoxoasiuas uepes touky O. [pe-
00pa3oBalMe CHUMMETPUH  OTHOCHTENHHO
MpSMOi a NepeBOAUT TOUKY C OKpPY:KHOCTH
o B Touky C', a Touky O ocTaBiseT Ha MecTe.
BospMeM npon3BONbHYH TOUKY X Ha
OKXPYKHOCTH H.IOCTPOHM .TOYKY X', CuMm-
a METpUYHYIO TOuke X OTHOCHTENLHO [psi-
MoOH a.
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AOAX = AOAX' TaKk Kak y HEX YIJIBl TIPpU BEpUIMHE A npsMBIC,
ctopoHa OA — obmas, AX = AX", tak kak X 1 X' — cHMMETpUYHBIE
TOUKH.

3nauut OX = OX’, a 3HaUMT TOYKa X' NEXUT Ha OKpyxkHocTd. To
€CTh, OKPYXHOCTb [P CHMMETPHM OTHOCHTENBHO NPAMOIl a nepexo-
AT B ce04, TaK YTO NpsMasi @ — ee 0Ch CHMMETPHH.

Yro u Tpe6oBanock 10Ka3aTh.

Ne 24*,  JlaHbl TpH IONIApHO MepeceKarolluecs mpaMsie a, b, ¢. Kak
IIOCTPOHTH OTPE30K, NEPHEeHANKYNAPHEI npameil b, ¢ cepe-
AMHOM Ha MpAMOif b M KOHIAMM Ha npAMbIX a A ¢? Beerna mu
3aJaya UMECT pelcHue?

\] * e

a\

[TycTh npaMele a B ¢ nepecekaiorca B Touke K, b w ¢ B Touke M, an
b B Touke N.

Tpeanonoxum, 4T0 3a1a4a peuiena ¥ oTpe3ok AC ¢ xoHUAMYU Ha npA-
MBIX a H € NEPrEHAUKYISIPeH b U B TOUKe Tepecedens ¢ npamoli b xenur-
ca nononam. Toukn A n C cHMMETPHIHE! OTHOCHTENLHO MPAMOH b,

PaccMOTpuM CHMMETPHIO OTHOCHTENBLHO npsMoii b. TTpn stom npg-
Mas b oroGpasurcs Ha b;

Touka N — Ha N (kak Jiexalas Ha rnpsmoii b);

Touka M — Ha M (kak Jiexainas Ha npsmoii b);

To4ka K—Ha K';

Touka A —Ha C.

CnenosaTenbHO MpAMas ¢ 0TOOPA3UTCA Ha NpPAMYIO €', NPOXOAf-
uyto depes K', M, A, Tak kak ¢ npoxoaut gepe3 K, M, C;

npAMas a — Ha MpAMYIo a', npoxoaautylo yepes toukn K', N, C, tak
Kak npaMas a npoxoaut yepes Touku K, N, 4.

© Yepe3 Touky A NPOXOHAT .ipsAMHIE a U ¢', yepes TouKky C — npsAMsle
cua.
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MocTpoenue.

1. Ctpoum Touky K', cummerpiranyio K oTHocHTEnBHO psAMoit b.

2. Yepes Touku K' 1 M npoBoauM MpAMYEO €', CHMMETPHYHYIO TIpA-
Moii ¢ Tak kak K' cummerpuuna K, a M cummerpiraHa M, oTHocuTesb-
HO mpaMoit b.

3. Yepes Toaku K' ¥ N 1poBOAMM NPAMYIO ', CUMMETPHUHYIO TIPA-
Moit a, tak kak K' cummetpuuna K, a N — cummerpiuna N, .OTHOCH-
TeJILHO NPAMOii b.

4. O603HaYMM TOYKY IepecedeHus npaMeIx ¢ ¥ a' toukoii C, a Toy-
Ky fiepeceyeHHs NOpsaMbIX a ¥ ¢’ o6o3HaumuM A. [Toctpoum orpesok AC.

HokaxeM, uro AC — HCKOMEIH OTPE30K.

1o nocrpoenuo npsMbic a ¥ @', ¢ ¥ €' CHMMETPIYHBI OTHOCUTEJIBHO
npsAMoii b, A — Touka nepecedeHNs TIPAMBIX @ ¥ C', 3HAYHT, CHMMET-
py4Has e ToYKa 3TO TOUKa MepeceueHus NpAMBIX a' H ¢, TO €CTh TOYKA
C. 3uauut Touku A u C cHMMeETpHYHBl OTHOCUTENBHO MpAMOIf b, 3Ha-
yuT, AC — HCKOMBIH OTPE3OK.

Heenexyem, Bceraa iy 3agaua UMEET PELICHUS U CKONLKO pelleHui
BO3MOXKHO.

3anaya He OyJeT UMETh pelleHuUe, ECIIU HeNb3a IOCTPOUTh TOUKH A
# C, To eCTb, €CJIH NpsMbIe @ U ¢' WM € U @' HE TIEPECEKAIOTCS, TO CCTh,
eciu a[] c'Hc u a'.

[Tpambie a 1 ¢’ napainensHbl TOrAa ¥ TOILKO TOrAa, korua L1 = £2
(cooTBETCTBYIOLHE YIJIBI IPU NIEPECEUECHUHU NIPAMBIX a U ¢ ceKylleii b)

Ho npamas C cummetpuana C', nodstroMy obpasyeT ¢ npamoii b yron
3, pasuslft yray Mexay C' u B, To ectb yrny 2. Tak uro

L1=12,/2= /3, T0ecth L] = /3

3HaquT, AMKN — paBHOOeApeHHBIH.
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To €CTh €ClH NPU MONAPHOM MEPECceYEHMH NPAMEIX 3, b, ¢ nomy-
yutci paBHoGeapennsiit AMNK ¢ ocuosanuem MN, MeXalyM Ha npa-
Moii b, TO 3agaua He OyAET UMETh peLICHHA.

Hanee 3ameTuM, uTO Npu MOOGOM Apyrom crnocofe OCTpOeHns OT-
pezok C'A', ynopsieTBOpMIOWKI yCAOBMIO 3aJa4H, AODKEH OBITH CHM-
METPHIEH OTHOCHTENLHO NMPAMOl b, a 38a4UT, ero KOHULI JOIKHEI Je-
XKarh KaK Ha OPAMBIX a H C, TaK M Ha CHMMETPUYHBIX NPAMBIX a' 4 €', TO
ecThb ToUKH A' K C', RO/KHE! COBNARATH € MOCTPOCHHLIMH TOUKaMH A U
C.

3uauuT, mpd JroOoM cmocobe MNocTpoeHMs 3anaua Oyner MMeTh
€MHCTBEHHOE pEIUCHUE, eCJIM TOUKH IepeceueHis NpsAMBIX He ABJ-
I0TCS BEpLIMHAMU paBHOOGEIPEHHOrO TPEYroJIbHUKA C OCHOBAHHUEM, Jie-
KaLMM Ha npAMoii b, B IPOTUBAOM CTyyae 3a1aua peleH i He HMEeET.

Ne 25. 1) Mocrpoiite Touky A;, B KOTOPYIO NEPEXOIUT TOYKa A IIPH
TIOBOPOTE OKONO TOIKK O Ha yroa 60° Mo 4acoBoOH CTpEKe.
2) HocTpoiite Qurypy, B KOTOPYIO HEpeXOAHT orpe3ok AB
Hpy noBopote okono Toukn O Ha yron 60° no 4wacosoi
CTpeJIKe.

3anaua peurena B yueGHuke Ha cp. 120 1. 86.

Ne26.  Tocrpoiite durypy, B KOTOPYIO UEPEROAMT TPEYroJbHHK
ABC nip# noBopoTte ero oxono BepipHsl C Ha yron 60°.

B

AC=A,C,BC=BC;
[Tpu nosopote AABC nepexoaur B paBHbIi emy AA,B,C

100



Ne 27. Hausr Touku A, B, C. [loctpoiite Touky C', B koTOpYytO ne-
_ pexoaut Ttouka C npy mapasieNbHOM NEpeHoce, NepeBous-
1eM Teuky A B B.

B ' c

A c
Cepennna orpeska AC' ABiSETCA cepeArHON oTpeska CB.

N2 28, [MapauensHbiii nepeHoc 3agactea dopMynamu x' = x + 1,
y'=y-1. B Kakye TOYKH OpH ITOM NapajienbHOM MepeHoce
nepexonat Touky (0; 0), (1; 0), (0; 2)?

Dx'=0+1=Ly' =01=-1(0; 0) »(1;-1).

Dx=1+1=2,y'=0-1=-1 (1;0) >(2; - 1).

NX=0+1=1y'=2-1=1(0;2) > (1; 1).
Otaer: {1;-1); (2; -1): (1; 1). -

Ne29.  Haiinure penvunnn a ¥ b B dopMynax napannensHoro me-
peHoca X' = X +a,y =y + b, ecnu u3BecTHO, 4TO: 1) TOYKA
.(1; 2) mepexomut B TOUKy (3; 4); 2) Touka (2; — 3) — B TOUKY .
(-1; 5); 3) Touka (-1; — 3) — B TOUKY (0; - 2).
1) Tax kax Touka (1; 2) nepexonut B Touky (3; 4), 70 3 =1 + 3,
4=2+b.Orcrogaa=2,b=2.
AHANOrHYHO BHIIOAHMOTCA 3afaHus 2) u 3).
Oteer: 1)a=2;b=2;2)a=-3;b=8;3)a=1;b=1.

Ne 30. Ilpu napamnensnuom nepeHoce Touxka (1; 1) nmepexogur B
Touky (-1; 0). B xakyio TOUKY MEpPEeXOAUT Ha4ano KOOpAM-
Har?

3agaua pemiena B yrebunxe Ha crp. 147,

Ne31.  CyuwecTsyer 1M napauleibHbl NMEPeHOS, NpH KOTOPOM!

1) Touka (1; 2) nepexoaut B Touky (3; 4), a Touka (0; 1) — B
Touky (-1; 0); 2) Touxa (2; — 1) nepexoaur B Touxy (1; 0), a
Touka (1; 3) — B Touky (0; 4)?

({1;2) > (3;4):(0; 1) > (-1; 0);

x=x'+a;0=-l+a;

y=y +b;1=0+b;

I=3+aa=|



2=4+b.b=1L

a=-2;b=-2,

Tax kax 3HaueHHs a M b He PaBHbI B 1IEPBOM M BTOPOM Cy4asX, TO
TaKoro NapanieibHOro nepeHoca He CyUieCTBYET

2)(2;- 1) = (15 0); (1;3) > (0; 4);

2=1+a;a=1;1=0+a,a=1;

1=0+b;b=-1.3=4+b;b=-1.

3uHaveHus a n. b pasHbf, napauICIbHbLH NEpeHOC CYILECTBYET.
OteeT: 1) HeT; 2) na.

Ne 32, Tlpameie AB u CD napamiesnvhel. Touku A n D aexar no
oxHy cTopoHy or cekyiueit BC. Jokaxure, yro nyum BA n
CD oanHakoBo HampaBieHsbl.

3anaua peureHa B yueGHuke Ha cTp. 149 n1. 8%

Ne33.  Hokaxwure, uto B 3a1a4e 32 qyun BA u CD npotusononox-
HO HanpaslleHbl, eciii Toukd A U D nexar no pasnsle cro-
POHbI OT ceKylueit BC.

BrINOIHMM NapaiieabHbif IePeHOC, TPH KOTOpoM Touka C COBMe-
tiaetca ¢ Toukoit B. Ilpu stoMm Touka D nepexopur B Touky D) Ha nps-
Moii AB, tak kak AB IrCD. Touku D' u D nexar no oaHy ¢TOPOHY OT
npsaMoli BC, Tak.kak D'D"BC. Torna, Touxkn A u D' Aexar no pasHble
CTOPOHBL OT TOUYKHM B. A 3710 3HaunT, yto npamsie BA u BD, npotuso-
MONIOKHO HAMpaBiieHbl, ec.Td TOUKH A 1 D nexaT no pasHble CTOPOHB
ot cekyueit BC.

Yo 1 TpeboBaNOCh 10Ka3aTh.

Ne34.  UYerspexyronasHuxk ABCD — napamenorpamm. Cpean sy-
yeli AB, BA, BC, CB, CD, DC, AD, DA nasoBuTe napsl
OIMHaKOBO U IPOTHBOMNOJCKHO HANPaBAEHHBIX Ty4eii.

[N

OnnHakoso Hanpasietele tyud: AB u CD; BA u DC;

ABuCD; BA uDC. '

[TpoTuBononoxHo Hanpasjcuusie nyun: AB u BA; BCuCB; CD u
DC; AD uDA; ABuDC; BA uCD.
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Ne35.  Jlokaxudre, YTO OTPE3KM paBHOH MITMHBE ¥ YIJIbl C pPaBHOMU
TpaxycHO Mepoii COBMEMIatOTCs ABHKEHHEM.

A B
.
a
b .
\ B‘
4 0
B

1

HycTs anuuel 0Tpe3koB AB u AB, paBHsl.

loxgepruem oTpesex npeolpa3oBaHio CHMMETPHH OTHOCHUTEIBLHO
MpAMO# a, NCPHEHANKYNAPHOA oTpe3ky AA| ¥ MPOXOAAWICH Hepes ero
cepeauny. [lomyuum otpesok A B, ecnu B, u B, coBmagator, TO 3Ha-
yuz, AB u A B, paBHsi, eclid He COBNaAdloT, TO MOABEPrHEM OTPE30K
A,.B; npeoGpa3oBaHHI0 CUMMETPHU OTHOCHTENIbHO NpsiMoli b, coaep-
xaweit 6uccektpucy yrna B,A;B;. Tak xak AB,A,Basnserca pasHo-
GeaperHbIM, TO ero SUCCEKTpHCa ABNAETCS CePeJMHHBIM NEePHeHARKY-

“qapoM k B{B, u, 3HaYMT, OpH CUMMETPHH OTHOCHTEJBHO NPAMOI b

TouKka B oepeiiger B TOUky B,.

Taxnm oGpa3zoM, o1pe3ox AB B pesynsTare pacCMOTPEHHOrO BH-
WEHHUA Mepees B 0Tpe3ok A B,

A

ITycTb rpanycusie Mepsl yriaos ABC u A B,C, pashbl.



B pesyabTare CMMMETPUM OTHOCHTENIBHO MpsAMOl a, ABAIOLLCiicA
CepenHHHEIM NepneHAnKypoM k BB, u noBopora Bokpyr B, Ha yron
A;B,C, yron ABC cosmectutes ¢ yriiom ABC;. Uto u tpeSopanocs
JIOKa3aTh.

Ne 36*., Y napaanenorpammoB ABCD u AB|CiD;, AB = AB,,
AD = A\D, u ZA = ZA,. JoxaxuTe, YT0 NapawienorpaMMel
PABHBI, TO €CTh COBMCIIAIOTCA ABHKEHHEM.

c C, (C)

A'_,D

r[yCTb B napannenorpawwax ABCD, AB ClDl AB = ABj,
AD=ADy; ZA=ZA,. Co

Tak kaxk AABD = AA,B D, 1o a8yM CTOpOHaM M yTJIy MEXAY Hu-
MH, TO CYMECTBYCT ABHxeHHME, Nepesoasmiee AABD ‘B AA;B,D,
(cM. 1. 90). Tpu 310M IBMWKEeHHU Tyd AO NOMKEH COBMECTHTECA C JIY-
yoMm A0, (rae O, O, — ToukH nepecedenns auaronaneii), Tax kak O n
O — cepenunr otpe3koB BD u ByD,; xotopbie npn uammm mamxenma
COBMEILAKOTCA. :

IpH fiBMKeHUy COXpaHAETCA PACCTOAHME MEXAY TOUKAMK, 3HAUMT,
wiuasl AO 1 AO|paBHbE. '

AO = OC u A0, = 0,C, (no cBoiicTBY auaroHaneii napanienc-
rpamma).

Touka C, nexawias Ha nyde AOQ Ha pacctoaHuy, pasHom 2A0 ot
TOUKH A, PU JAHHOM LBHKEHUM COBMCCTUTCA C TOUKOH C,, nexaureii
Ha Jiyue A,0, Ha paccrosnun 2A0 ot Toukn A. Touka C; Jexur Ha
ayue AO; na paccroanud 2A,0, = 2A0 ot Touku A; Tak kak Ha JaH-
HOM JIYUC OT JaHHOM TOUKHU MOXHO OTHOXKUTHL TONLKO OAMH OTPE30K
JaHHOM [UtHHbL, TO To4kU C, u C| cOBNamaloT.

Takum ofpasoM, npu JBibKeHHH, coBmemaiomieM AABD ¢
AA B \Dy, touku C u C; ToxKe COBMEINAKTCA, @ 3HAYUT, APU STOM JIBH-
*enun napajenorpamm ABCD coememiaeTcs ¢ napaienorpaMMoM
A;BCD;
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Ne:37*, Roxasre, 4to pomﬁu paamﬂ €CIH y HUX paBm,x zmarona-
©oan, )

ftycts B pomGax ABCD u A B,C, pasubr guaronam AC u A C
BD u B|D,. Tlycrs auaroxanu pom6os ABCD u A B;C,D, nepecexa-
101cq B Toukax O 1 O COOTBETCTBEHHO.

Pacemorpum AAOB n AA 0 B;: :

ZAOB = £A,0,B, Tak kak quarosany pomda neprneHauKyaspHbl,

AO = A,0,, BO = B|0,, Tak kak auaronanu pom6a B TOUKE nepe-
CCYCHHA NEAATCA nononaM u no ycnonmo muaronamt ACn A C, BDu
B\D, paBHuI;

AAOB = AA0 Blno JBYM CTOPOHAaM M YIiy MEXAY HIIMU, CAEAO- -
BaTeNibHO AB = A B,

Tak kax B pomGe Bce CTOpoHBI pasHbl, To AB = BC = CD = AD =
=AB; = B,C,=CD,=AD,. :

PaccmorpnM AABCuAAB,C: .

AB = AB;; BC = BiC, u AC = AC, (o yenosuo), AABC =
= AA B,C, 1o Tpem CTopOHaM snagnt, ZABC = £ZABC;. .

B samaye Ne 36* § 9 Gbur0 0KA3aHO, YTO €CJIH ABE CTOPOHBI H YTOJ
MEXAY HEMM OZHOTO TapajnesiorpaMMa COOTBETCTBEHHO PaBHBI IBYM
CTOpPOHAM M YTy MEXIY HMMH JPYroro NapauvieiorpaMma, TO Takue
-[IApanAEAOFpaMMbl PaBHbI.

B. pomGax ABCD u A;B,C,D, AB = A|B,, BC = B,C; ZABC =
= £ABC,, 3pa4uT, 3T pOMOBI paBHBI.

Ne 38,  JlokaxuTe, YTO JBE OKDYKHOCTH OMHHAKOBONG paauyca
PaBHBI, TO €CTh COBMEIIAIOTCA IBUXKEHUEM. '

05



Iycts oxpyxkaocTH ¢ neHTpamit O M Oy MMEIOT PaBHBIE PAHYCHI.

Tak kak IBUKEHHE COXPAHAET PACCTOAHHUE MEXKIY MOOLIMU ABYMS
TO4YKaMy, TO MpH JIK)_GOM JABHKEHHH PACCTOAHUE OT TOUCK OKPYXKHOCTH
JI0 LIEHTPa COXPAHSAETCH, 3 3HAUMT, OKPYKHOCTh TMCPEHIACT B OKPYX-
HocTh. Temeps paccMOTpHMM FapanienbHbL MEpeHOC, NepeBO SN
touky O;B O,.

B cuiay BBILIECKa3aHHOTO, MNEpBas OKPYAKHOCTb COBMECTHTCH CO
BTOPOIi.

Yro 1 TpeGoBanoch AOKa3aTh.
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§ 10. Bexmopui

Ne 1, Ha npsamoii 1auel Tpu Touku A, B, C, npyieM T0%Ka B exur
mexay Toukamd A u C. Cpeau Bexropos A8, AC BA n

BC Ha3oRuTE OXHMHAKOBO HANpaBACHHLIC W NMPOTHBOIONOXK-
HO HalpaBJICHHLIC. '

A B C -

BeKTopbl OAMHAKOBO Hanpamrl€Hbl, €CJAH COOTBETCTBYIOUIHUC NOJY-

npAMBIC OnHakoBo Hanpaeneusl. 1) BC. AB u AC — oauHAKoBO
HarpasieHbl;

2) BA u 'If; BA n AB; BA n AC — NPOTUBONONOKHO Ha-
TIpaBeHbL.
Ne 2. Yeroipexyrofibiik ABCD — napanienorpamM. Jlokaxure
paBeHCTBO BEKTOpOB AB 1 DC .
3azaua peweHa B yye0Huke Ha ¢Tp. 156 1. 92,

Ne 3, Jaust Bekrop AB u Toyka C. Otnoxute ot ToUkH C BEKTOP,

paBHblit BekTopy AB, ecnu: 1) Touxka € nexxuT Ha NpaAMoi
AB; 2) touka C He nexut Ha npsaMoii AB.

AB=CC,

Ne 4. Bekropsl ;(2; 43, b (-1; 2), c {(cy; ¢,,) OTIIOKEHBI OT Ha4Yana
koopauHat. YeMy paBHbI KOOPAMHATHI MX KOHHOB?
A (0; 0) — nauaJio BCKTOpA,
B (a; b) — konet Bexropa.,
a (2;4).



2=a-0,
4=b-0

AHAIOTHYHO HAXOAUM JJs aub.
Oteer (2; 4); (-1; 2); (cq; cp).

Ne §, AOcomoTHan BeIMYKHA BEKTOpa a (3, m) pasua 13, a Bek-
TOpa b (n;24) pesHa 25. Halttu m u n.
AGcomoTHoll BeANYITHOL BEKTOpA HA3BIBACTCH AIHHA OTPE3Ka, W30-
6pan§grou1er_o BEKTOP, a (a;; az).

= 2 2
aj = - .+ a
| Q 2

13= V52 +m? , 169 =25+ m, = 144, m = £12.

25= n? 4247 257 =i +24%, 625 = n? + 576, = 49, n = £,
Oteer m=%12; n==7.

Ne6. - Jlauni Toukd A (0; 1), B (1;0), C(1; 2), D (2; 1). Jokaxute
paBeHCYBO BeKTOpoB AB CD
A0, 1); B(1;0).

AB = (1-0;0-1) =(1; -1)
C (1,2); D(2; 1).

CD =(2-1; 1-2) = (1n—1).
AB = CD.
N . Hatist Tpu Toukn A (1; 1). B (-1; O) C (0 l) Haiigure ta-

KYIO TOYKY D (x; ), 4TOOBI BEKTOPSH! 4B u CD 6Goun pae-
HBI.

3apaya pewena B yueduuke Ha cTp. 158 m. 93.

Ne 8. Hakaure BekTop E, paBHbINf CYMME BEKTOPOB aub , it aG-
COMIOTHYIO BEJIHYUHY BEKTOpa E ecny: '
1) a(1;-4), b (48
2) a (2;5), b (4:3).
c=a+b.
)a(;-4), E(-4 8),
¢ =(1-4;-4+8), ¢ (-3; 4).

108



H=\/(‘—3)2+42 =916 =425 =5

Da®9b %3
c=(2+4;5+3), ¢ (6;8).

l2|=\/62+82~=:J36+6 4 =100 =10
Orper: 1) ;(~3;4), H:S; 2(6;8), H:lo.

N9, Haun H TPEYrOJIbHAK ABC. Hafigute  CYMMY B BeKTOpOB
l)ACuCB 2)ABnCB 3)ACHAB 4)CA u CB

1) AB= AC+CB

B
. — oS
'Z)TB—EliZ‘EH' ‘ ' 3)E=TC-+ZE

) = A6 +CB

A

4YCD =CA+CB



Ne 10. Hafiaure sexrop c=a-buero abCOSIIOTHY10 BCIMUMHY,
eciul) a (1;-4), b (-4:8;,2) a (-2;7), b (4;-1).
c=a-b
1) a (1;-4), b (-4;8), ¢ (1-(-4); - 4-8).
¢ (5;- 12) |5]=J52 +(=12)? =425+144 =169 =13
2) a (2;7), b (4~ 1), ¢ (24 7-(-1)), c(-63)

[f| = v36> + 64% =100 = 10
Otser: 1) |E](5;12), |E|=13; [E](-é;s), lZ]:lo.
Ne 11, llal{b_l__lieKTOpbl ¢ obuuM Hauantom: 4B u aC Joxasxure,

4to AC-A4B = BC
3agaya pewcHa B yueGHuke Ha ¢Tp. 169 n. 94.

Ne12. B mapamnenorpamme ABCD nuaronanu TH MepeceKaoTes B
TOuKe M. Bblpazme BEKTOPLI 4B u CD yepe3 BEKTOPHI
a= AM , b =

AB = AM - BM = E ~ E;
CD=-AM =b -a

Ne 13.  Haueprute Tpu Npou3BONbHBIX BEKTOpa a, b, C, KaKk Ha
puCyHKe. A Tenepk NOCTPOHTE BEKTOPLI, paBHble:

l)a+b+c 2)ab+c 3)—a+b+c

o

110



2) x=a-b+c; 3)z=-a+b~rec.

ot
Nj

Ne 14, 1) Hokaxure, 4T0 AJA BEKTOPOB 2—5, BC u AC wumeet wme-
CTO HEPABEHCTBO tE I<| 4B I+ BC J.
2) Hokaxure, 4T0 AN mo6ux Bemopoe au b uMeeT MecTo
HEPABEHCTBO |a+b [<la |+[b l

1) HepaseHcTtBO |AC <} 4B |+ BC | cneayeT U3 HEpABEHCTBA TpE-
yroashuka: AC < AB + BC.
HepaseHctso [ a+b P < a | + | b | cnenyer 3 TOTO, HTO A

BEKTOPOB AB n BC PaBHBIX COOTBETCTBEHHO BEKTOPaM awu b ume-

€T MEeCTO HEPABEHCTRO | AC | < AB|+|BC |
B

A a+b c
Ne15. K ropusoHTanbHoii Oajike Ha IBYX PaBHLIX HHTAX INOJBEILEH
rpy3 BecoM P. Onpesenmre CHIbE HATAIKCHUA HUTCH.
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— — — .
Pasuoaeiicteyowas Feun F, u F, uaTskenus HWTCH AOMKHA
6b1TH MO BeNUYHKE PaBHA BeCy P.

F ABNAETCA AMATOHATBIO pombda ¢ OCprlM yrnoM 60°, Berxoasiueii
W3 3TOTO YTNA.

i P _i..;P_‘/“?_',

2c0s30° _2.£_‘/§:_ 3
> |

-;—f‘l=|f]'~cos30°; IIT‘,'=

Ne16. C kakoii cunoit F Hano ynepxcuBaTb rpy3s Becom C Ha Ha-
KJTOHHO TWIOCKOCTH, YTOOB! OH HE Cro:13aln BHm"

3apa4a pewseHa B yueOHuKe Ha crp. 161 . 95

Ne 1™ I[am,l ToukH A (xi; y1) 1 B (x5, 32). Jonamne, lno Benopu
4B u BA MIPOTUBONONOXKHO HATIPABJICHEL.
3agaqa peuieHa B ydeOHuKe Ha cTp. 163 . 96.

Ne18.  Jloxaxure, WTO BEKTOPEI a (l'. 2) h b (0,5; i) OAHHAKOBOD
_ HATIPABJICHBI, 3 BEKTOPBI c (-1;2)m a (©, 5 - l) NpOTHBO —
" FON0KHO HANPABJICHSL.

|); (1; 2); b (é—~ 1; 5-2); ;=—;—l;;l= -;-; 3> 0, BexTOpB! O3~

HaKoBO Hanpasneﬂm
2)c‘(l 2); d (0.5;-1);

d=-2 c;A=-22<0, BEKTOPBI NPOTHUBONONOXKHO Harpasne-
HBbI

Ne 19. Ilam,l Belcropbx a (B:2)nm b (0; — 1). Haiigure sexrop
c=-2a+4b uero aGCOJ[lOTHle BCJIH‘{MHy
a3, 2),b(0 -1
¢(=-2a +4b
—2a(—2 3;-2-2)=(-6;-4), 4b(4 0; 4 (—l)) (0 -4);
c (-6 +0;-4+(-4)

C 1-6;-8),1c) = y(-6)2 +(~8) = JW*!O

Orser' (-6; 8); 10.
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Ne 20. A6comomax BEVYHMHA BEKTOpa Xa ‘pasHa 5. Hafinure A,
ecam: 1) a (-6;8);2) a (3;-4)3) a (5 12).

hal=

1) a(6 8): | al JC6? +8 =36+ 62 = 100 =
A-10]=S5; ~

x—+l

2)a(3—4)|a|“\/ +(-4) J9+1 J‘—s

[A-51=5;

A=l
3) a (5; lz)gap—Js2+122 J25+14 J19
IN13]=5;
A=t
13

5
O e.:li:—-;2 21 3) £—.
Orset: 1) 3 )£153) T

»21. B T‘péYf;)anilKe ABC npoBeneHé _Li'enuéua{ A'M.i};{oxamme,
yto AM =‘—12— (E + A_C_).

BHINOHHTE CHOKEHIE B“kTOpOB AB n AC no npaswry napae-
norpamma.

AB + AB = AD.
M — Touka nepecedeHns AUaroHanei napannenorpamma KoTopas
JENUT UX onosam,

AM ==4D, ~ ( 4B * AC )=~ 4D,
2 > 2 2
5 (4B + AC)= 4.
Yro u TpeboBajioch XOKA3AT.
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Ne22.  Touku M u N ABastoTcs cepeaudami orpeikos AB u CD co-
OTBETCTBEHHO. Hoxaxute BEKFOpHOE PaBEHCTBO

W:%(TC‘@’E).

A C
M N
B D

MN = MA+ AC +CN
" MN = MB+BD+ DN

2MN = (MA + MB)+ (AC + BD) + (CN + DN),
TaK Kak W:—-W, FJJ:—m, TO
2MN = AC + BD
W:%(E@E)-

Yr1o u TpeboBanock 10Ka3aTth.

Ne23.  [lan napannenorpamm ABCD, AC = 2, DB =b. Beipasu-
TC BEKTOPHI AB, CB,CD u AD yepes au E

AB=sa+t—b=~(a+h),
22 2

Ne 24*,  JlokaxkuTe, uTO Yy KOJIIMHEAPHBIX BEKTOPOB COOTRETCTBYIO-
HIHE KOOpIMHATht NponopunoHanbHel. ¥ ofpare: ecnu y
IBYX HEHYJEBBIX BEKTOPOB COOTBETCTBYIOIME KOOPIWHATHI
NPOTIOPUMOHAJIBHEL, TO ITH BEKTOPH KOIIHHEAPHD,
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1) Ylpumem a (xy;y, ) u b (xy2) KOJUTHHEApHbIE BEKTOPSBI, CNelo-
BaTEJILHO, COrNIACHO JIOKA3AHHOMY B 1. 97, cymiecTByer ynucio A0, Ta-
Ko€, 4To Z =\ a

[To onpesenento npousBeicHs BEKTOPA HA YHCTO

Xy =A-X
{ 2 ! cnenosarenbro ~ =\; 22 3
Y2 = 7“.)’1 X N

Xy W

22 _ 22 | 3nayuT, COOTBETCTBYIOLLME KOODIMHATH BEKTOPOR @ M
XN

b TPONOPLUOHATBHDI.
- . 7 (v X, Y2 _ - T

2) Tipimem a (x;; ), b (x3 y2) M —= === =], Tak Kak a u b
’ XN

HEHyJIeBbIe BEKTOPbI, TO A£0, cneaoBaTeNbHO X; = A'X;; Y2 = Ay, 3Ha-
4UT, BEKTOP b (X2, ¥2) =\ a(x;,yl)

[To Teopeme 10.2, ecxm A>0, TO HanpaBieHUE a coBnazaet ¢ Ha-
npaBieHHEM E, ecnu A<0, TO IPOTHROMOJIOKHO eMY.

Takum obpazoM, npu M06oM A#0 BeKTOpLl @ U b OYAYT KOUIUHE-
apHBl.
Yto ¢ TpeboBanoch 10Ka3aTh.

Ne 25. Janu BekTopnl @ (2;—-4), b (1; 1), ¢(1;-2), d (-2; - 2).
YKaxuTe napel KOJUIHHEAPHBIX BeKTOpoB. Kakue M3 JaHHBIX
BEKTOPOB OJMHAKOBO HaNpaBJICHbI, 8 KAKHE -— NPOTUBONO-
JIO)KHO HATIPABNCHBI?

a (2 4)n c (1;2);

Ac = a; k=220, BEKTOpLI auc Konnuueapm,l H ORMHAKOBO
HanpasJieHs!.

b Dud (-2:-2)

d = lb A = -2, A<, BEKTOPHI dn b KONu#Heapibl 1 NPOTUBO-
MOJ1I0%KHO HaMpaBJCHBLI.

Ne 26. H3BecTHO, YTO BEKTOPLI a (;,-Dmu b (-2; m) xonnuHeap-
Hel. Halinure, uemy pasno m.

a(l; - 1), b(-2;m);
b= Xa A=-2,b(2;2),m=2.
OrtserT: 2.
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Ne27.  Jlambl BeKTOpHI a (1; 0), b (; Dn c (-1; 0). Haii,;un'e Ta-
ke qucna A 4, 4T00Bl HMENO MECTO BEKTOPHOE PAaBEHCTBO
c=\a+ ub .

a (1; 0), b (L; 1), c (-1; 0), Tak kax c=Aa+ pz,'ro
~I=A+y,
{0=7tv0+u.
n=0,
.
OrBer: -~ 11 0.

Ne28.  JloKakuTe, YTO /N5 MOOLIX BeKTOpoB an b (a b)<a’b>

ab= la " blcos o, T & — YTONl MEXKAY BCKTOpaMH au b
Tak kak | cos a| <1, To(ab) <a?bl

Ne 29, Haiigure yron Mexxay BEKTOpaMu a 2y b ({ -—%).

~1:9). B (1 —Ly
a(l;2),86( 2),

a-b *11+2(—l) 0.

CKalApHOE NMPOM3BENCHHE BEKTOPOB PaBHO HYIIO, IHAYMT. yro.n Me-
KXY HAMH NIPAMO¥L.
Otset: 90°.

Ne 30*. : Jlanm BEKTOpbl a M b . Haitnure abCOMOTHYIO BETHMUHY

BekTopa @ + b, ecnn W3BECTHO, YTO aGCONMOTHBIE BETHIUHEI

BEKTOpOB aub pasHbl 1, a yron Me)!(lly HHMH 60°. '
(a+b)2=a +2ab+b2“|a| +2/a ||b1cosa+ b:

TIe o — Yrojl MeX/y BEKTOpaMH a H b. (a + b) -—l(a + b)]2

(a+By= 1+211%+1—3.

(la|—l |b 1, cosa~c0560°—-§- .

a+bP=3a+b|=45.
O'rne'r:ﬁ.
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Ne3l.  Haiinure yron nexay BekTopamu anatb 3agaum 30%.
Fpavem | @ [=| b | =1:(a”b)=60°.
a-(a+b)=a’+ab=|al|b|cos60°=1+ 1-% =1,5.

B 3apaue Ne 30 Haifmeﬂai a+b | = \/—

PE (a+b)—]a| |(a+a)|cos(a a+b)
|a||a+a|cos(a a+b)

. LS 15 L5343
cos(a, ’\a+b) H|a+bl —3- T
3HauuT, (Zz; a+b ) = 30°.

Ortser: 30°,

Ne 32, Jlaww Bepuwruusl Tpeyroassuxa A (1; 1), B (4; 1), C (4; 5).
Halinure xocuHycsl yrnos TpeyrojbHuKa.

A(1;1),B(4;1),C(4;5)-
1) 4B (4-1;1-1), AB (3;0),| 4B |= Jo+0-=3,
AC (4-1;5-1), 4C (3;4),] 4C |= 9 +16 =5.
AB-AC =9+0=9. AB- AC =|AB}| AC|cosA.
cosA— —-?—-3- =0,6. '
3.5 5
cos A=0,6.
2) BA (-3;0).| B4 |=3.
BC (4-4; 5-1), BC (04).| BC |=4. BA-BC =—3-0+0-4=0.
BA-BC =| BA || BC | cos B.
0 =3-4cosB,cos B=0.
3) CB (0;-4),|CB | 4.
CA (-3;-4),|CA| =
CBCA =0 (-3) +(-4) () (4) =0+ 16= 1.
CB-C4 =|§Ha]cosC.
16=4-5¢c0sC,cosC= 1—65=% =0,8.
cos C=0,8,
OraeT: 0,6; 0; 0,8.
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Ne 33.  Haiiaute yrnbl TpeyrojiibHMKa ¢ BepilMHamil A (O;-fS— ),

BQ; J‘)C<3 ‘f

A0;3), B2 ﬁ),u%; ——‘/2—5-).
4B (2-0; V3 -3), E(z-O) | 4B |=2.

AC (——o —‘C—I) AC( __‘g).
=345 =95
?173'A_C=2-%+0-[—£}=3.

2
E-Zz':!A—BI-ImcosA.
\/—

3= Z\BCOSA COSA=——+ 3 ——=i2—— ZA=30°

243
2) BA (2;0),| BA|= {(-2P +0* =VF =2.

w222 -4i)
724 m—\/i 3

BA- BC = =-2:(- —)+0(——-)— 1

BA- BC =| BA || BC |cos B.
=2-1cosB,coBB= %,LB=60°.

3) Cymma yrnioB TpeyronsHuka pasHa 180°, Toraa,

£ZC =180°-(LA + £ZB) = 180°-(30° + 60°) = 90°.
OtBert: 30°, 60°, 90°. .
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Ne34.  [Jlokaxkure, uto BekTopni a (m; vy u b (-n; m) nepneHanky-
JIAPHEI MM PaBHBI HYJHO.

BekTopel NeprieHOUKYMApHBI, €CNY HUX CKALAPHOE NPOM3BEIEHUE
PABHO HYJTIO. :

a-b=|al|b|cosa.
a'b=m-(-n)+n-m=0,]a|+0,] b |=0, rorna, cosa. =0,
a=90°.

BekTtopst a (m;n)u b (-n; m) nepreHaNKYI9pHSI.
Ecl a |=0,Tom’ +1n°=0,3sauurm=n=0, a = b = 0. AHa-
ROTHYHO, eci | b |=0,T0 a = b =0.

Ne 35.  Jaubi Bextope! a (3;4) u b (m; 2). [Ipu xakoM 3HAYCHHU m
3TH BEKTOPEI NIEPIICHAUKYAAPHBI?
BekTopsl NEpneHANKYJAPHLI, €CAH MX CKANAPHOE MPOU3BEACHHE
PaBHO HYJO,

a-b=|al-|b|cos90° a (3;4), b (m;2).

0=3-m+4-2
im=-—8,m= ~§,m= - 3
3 3
OrBeT: — 2~

Ne 36. JaHbl BeKTOpBI a (1,0)u b (1; 1). Haiinure Takoe wucao A,
q100BI BEKTOP a +Abbbun nepACHAHAKYAAPEA BEKTOPY 4.
Umeenm: a (; +)~E)=0, ;2+l(; -l;)=0,}\(; Z)=— a.
A
ab 1
OtgeT: -1.

Ne 37. Jokaxwure, yTo ec1M a U b — eJMHUYHBIE HEKOJUIHHEap-

HbI€ BEKTOPbI, TO BEKTOPbL @ + b U a-b OTAuUHBI OT HYIA
H TIEPNIEHAUKY IAPHBI.

Hafinem ckanapHoe MpoM3BeacHUE Bexropoa(; + 1_7) n(;-z ).
(a+b)(a-b)=a b =|al~ |bf=1-1=0.3nauur, (a + b)
u(a-b) TEePIICHAHKYJIAPHEI.
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Ne 38*.  JlokaxuTte, YTO CyMMa KBalparoB NUaroHICH. Hapanjneso-
rpamMmMa paBHa CyMME KBaapaToB €ro CTOpOH.

3apaua pemeHa B yueOHUKe Ha cTp. 166 . 98.

Ne39*%,  Jlauel cTOPOHSI TPEYrONbHUKA a4, b, c. Halinute ero MeauaHsl
Mg, My, Mc,
B AABC rae a = BC, b = AC, ¢ = AB, meauann AA, =m,, BB, =
Mg, CCI

Hponomxnm meananel AA,, BB, CC, 3a foqu A,, B, C, coortBer-
CTBEHHO M Ha MX MPOJOJLKEHHH 0TNOKMM A D, = AA,, BD; = BBy u
C,D, =CC,.

B uereipexyronsHukax ABD,C, BCD;A u BCAD, nmarenanu B
TOYKE NEPECCUCHHA JEATCA NOMOJIaM, SHAUHUT, 3TH YeThIPEXYTOIbHHKH
SBJEHOTCA MapaUielorPaMMaMEt.

B 3anaue 38* § 10 6bu10 JOKa3aHe, 4TO CyMMa KBAApATOR Jvaroua-
Jeil mapannenorpaMMa pasHa CyMME KBagpartoB €r¢ CTOPOH, YOITOMY
o napasuienorpamma 4 BD,C MOXHO 3amicarh:

AD,? + BC? ="2AB? + 2AC’ umu (2m,)? + a? = 2¢7 + 2b%,

3HAUMT,

2 20 +202-a’.

"= ——
4

’ 2 2_ 2 ) -
ma = _2_c_+_%4b—a =l‘f2c2+2b2 _a2~,

U1 nlapajuiesiorpamma BCD3A
BD,? + AC? = 2BA% + 2BC, (2my ) + b2 = 22> + 2¢ ;
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3

. > 282 1. -
m2 :M—b— . mb 211}202 +2c2 _b2 .
4 . 2 A N
hilji ] napan.rxenorpamvxa BCDA,:

CD/’ +ABZ—2AC2+2CBZ (2mc) +¢? =24 +2b2
.mz 242 +2b% -

C ———__'_a
=-l\/2a2+2b2 -
2 :
OtseT: m, =%w/2c2 +2b% - a*; m, =—§-\/2a2 +2¢% - b? :
n, = —%\/2a2 +2b% -2,

Ne 40,  JIokakuTe, YTO I'COMETPHYLCKOE MECTO TOHEK, CyMMa KBaj-
paToB PaCcCTOAHHIA OT KOTOpBIX A0 ABYX JAHHBIX TO-EK NO-
CTOSHHA, €CTh OKPYXKHOCTL € LEHTPOM B CEpeJINHE OTpe3Ka.
COEAHHSAIOMIETO JaHHbIE TOUKH,

X

- L4 ¥
y. | 0 B
- Tlpumem XA* + XB® =m, m > O, 3uauur, CYLIECTBYCT ¢ = Jn—1 \
cllefoBaTenbho XA + XB? = ¢’ o Tcopeme, oGparoii Teopeme IMuda-
ropa, XA u XB ABAMOTCA KaTeTaMH IPSMOYTOJILHOTO TPEYrONbHUKA,
THAIOTEHY3a KOTOPOTO paBHa ¢, HO e¢ltd XA u XB — KareTnl, TO runo-

TeHy30# asigeTca oTpe3ok AB. Ilpumem O — cepeanna AB, caenosa-
TENBHO:

0——(—+XB)
70" -4 ([ + el +[ @ cos LAXB J
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A )
R =44 el

3xayut, X NpUHAANCKUT OKPYXKHOCTH ¢ LeHTpoM O u paauycom,

paBHBIM % AB.

Uto u TpeboBanoCcs J0Ka3aTh.

Ne 41, BeKTopbl a+bua-b nepnesauKyIApHLL. JLoKakuTe, 4ro
a =| b I
Tak xak (a +b )u ( a-b ) NEPIEHRUKY IAPHE,
'ro(a + b)(a b)=0.70 ecTs a’- b2=0
a*=b2% al=|b|
Yo u TpeboBanioch 10Ka3aTh.

Ne 42, JlokaxuTe € MOMOLIBbIO BEKTOPOB, HTO IWaroHaiu pomoda

NEPIEH IUKYJISPHDIL.
B c
A D
BpmﬁeABCD
AC = AB + BC .

BD =8C + CD = BC-4B.

AC-BD =(BC + AB)(BC -AB)= BC - 4B*=
= BC ?- 4B|*=0.

3Haqm,-/TC__L735.

Yro u TpeboBanocs NOKAZATE.
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Ne 43, Hanbl yersipe Touku A (1;1), B (2; 3), C (0; 4), D (-1, 2).
Hokaxure, uto wetsipexyronbHik ABCD — npamoyrons-
HUK.

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

AB (2-1;3-1)= 4B (1;2),

DC (0+1;4-2)= DC (1;2).

4B = DC. 3uauut, ABCD — napannesorpamm.

AD (-1-1;2-1)=(2;1). AB *AD =1-(2)+2-1=2~2=0

3naunt, £ BAD = 90°, ABCD — npaMoyronbHHK.

Ne 44, [Hausl werwipe Touku A (0; 0), B (1; 1), C (0; 2), D (-1, 1).
JlokaxuTe, UTO YeThipexyroibiuk 4BCD — xBagpar
A(0;0),B(1;1),C(0,2),D(-1; 1).

Mpumem O— cepenuna AC, O, (%2,%2], 0,=(0;1). 2

0, — cepeauna BD, O, [* ]2+1 -1—;-1—) ;02=(0; 1)

Otpesxn AC u BD nepecekatorcs B Touke O (05 1) u aendrea 2roii
TO4KO#t nomonam, 3Haunt, ABCD — napanienorpamm.

AC =(0;2);] AC /= AC -AC =0-0+2:2=4;| AC|=2.

BD =(-2;0);| BD =BD-BD =4;| BD |=2.

Tax kak auarcHanu napainenorpamma ABCD pasHbl, TO OH SBJS-
eTCA NPAMOYTONBHUKOM.

AC- BD =0-(-2)+2-0=0.

Taxum obpazom, AC 1 BD, npamoyronennk ABCD — pomb, 3na-
4UT, YethipexyronsHuk ABCD — kBappar.

Uto 1 TpeboBanocs 10Kas3ath.

- 3 4)<s(2 2 -
Ned5, Cpemu BekiTopoB -=;=1,b1=;=1, ¢ - D,
p p ( p 3) (3 3] ( )
- (3 4) .
d ——;——5- HaHAUTE €IHHUYHBIE W YKaXHTE, KaKHe U3 HUX

KOJUIMHEAPHHI,
5(—3;3} b (3;3 ,c(0-1) d (3;—i),
5'5) 373 575

123



a — eAMHIMHBIH BEKTOP.

b — He ABASSTCH €AHHITIHBIM,
|E] = +(1) =T =1;

¢ — eTHHUYHBIT BEKTOP.

— CAMHIYHDLIN BEXKTOD.
:‘_.3_ =_-3--:_3 =—l;
5 5
(¢

— KOJUTHHCAPDHBI.

Ql vilw i

Ne 46.  Haiigute enuHU4HBI BCKTOP €, KOJUIMHEAPHBLIT BEKTOPY
a (6; 8) ¥ onUHAKOBO C HUM HamNpaBJiC HHBIIL.

a (6:8)=k-e (x;y).
6 = kx,
8=ky.
|;|= Lox+y* = 1.
PewuvM cuctemy:

8

X ==

fx = 6; k

8

ky =8; =;;
*+yt =1, 36,64 _,
?-f--k—z— .
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]00 =1; k%= 100; k, = 10; k, = - 10 ~ He NOJXOANT, TaK KaK au

€ OIHAKOBO HAYIPABJICHE.
x =0,6;
y=10.238.

Otser: (0.6; 0,8).

Ned7.  JlaHBI KOOPAUHATHBIE BEKTOPBI el (L0 u ez (0, I) Yemy

paBHbl KOOPAMHATEI BEKTOPA 2e e -3e, !

e, (1;0). e, (0;1).
2¢:3¢, =(2°1-3:0;2-0-3-1)=(2;-3).

Orser: (2; -3).

48*, 1) Haunbt Tpu T0uku O, A, B. Touka X neaut otpe3ok AB B
OTHOIICHHM A:|1, cumTas OT ToukH A. Bripasure Bexrop OX
yepe3 BEKTOPhI OA=auOB= b 2) lloxax(m% uTO Me-
Ilﬂal-[bl TPEYTOJbHHMKA HepeCCKaK)TCﬂ B OlIHOH TOYKE,KOTOpasA

OCNAT WX B OTHOHMICHMH 2:1, cuMTas OT coo’raercmyromnx
BEPITHH.

1

o 5 B

4B = OB-0OA = b-a

X aenut AB B OTHOWEHNM A:jL CYHTAA OT A, 3HAYHUT AX =,—Ai i
_ XB n
Tax kax AB = AX + XB, 10 ﬂ:—k—- AX = -AB 3Ha=|;s.
AB k+p , A+p i
AX =—~_. 7B,
A+p

125



(A+p)-a+i(b-a) )

OX =Od+AX = a+—"—(b-a) =
’ A+

A+p

Aa+pa+rb—Aa _pa+Ab
- A+p - Atp
p(—1+?j)

Arp

OX =

2)

co_x
ON
_ pb+r-=c
A0 =
A+p
—_ — 1= 1-
Ho AO xosnuneapeH AM:Eb+Ec
i3}
B2
CrenoBaresnsHo, ;“J]'” =2‘%
2 2
A2
pol

Yro o TpeGOBANOCH J0KA3ATh.

Ne49.  Jlokaxure, 4uTO NpoeKHHs a_BeKTOpa ¢ Ha OCh abeumce ¢
KOOPAHHATHEIM BEKTOPOM e, (1; 0) samaercs ¢opMynoi

a=ke‘ rzxek=cel.
Mpumem c (x ¥), CNE0BATEIbHO, €r0 NPOEKLHA Ha OCh abcnyee a

(x, O)Tar\Kalce1 (1, 0), Toa—xel cel~xl+y0 X.
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To €CTh, 3aMCHHB X Ha k , [IOJTYYHNM:

a=k-e
H
Yto u TpeGoBanoch A0Ka3aThb.

k=ce

Ne §50.  [lokaxkute, 4TO NpoeKUMs CyMMbl BEKTODOB Ha OCb paBHa
CyMMe [IPOeKIIHil CnaraeMbiX Ha TY JKe OCh.
Npumem a (x;; 1), b (x33y2). @ + b = ¢ (x, +X2; Y1+ Y2)
Mpoekuus 3TUX BEKTOPOB Ha ock abcumce at (x; 0),

b1 (x5 0); cp (X1 +Xp; 0), Tak kak a1 + by = (x) * Xz, 0), T0 a1 ~

+bi=¢.

AHaNOTHYHO, €Cil ;2, Bz, Z NPOEKNHKH BEKTOPOB ;1, b , a Ha
0Cb OPAUHAT, TO c_zz ©0; vi); Zz 0; y2);

a0 +3,)

ma,+b, =c,.

Yto H TpeGOBaNOCh JOKA3ATh.
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