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§ 6. Uemeotpexyzonsnuru

Ne 1. Ha pucynxax 114-116 npencranieHsl TpH PHIVPDLI, Ka#Kaan
I3 KOTOPbIX COCTOUT H3 YCThIpEX TOUCK W YETHIPEX NOCASHO-
BATENbHO COCAMNAIOLIMX HX OTpe3koB. Kakas i3 oTHX ¢uryp
ABJINEYCA UCTHIPEXYIONbHIKOM?

Ja1aqa pewsera B yyediinke Ha c1p. 67 . 50.
Ne 2, [Toctpoiite karoit-EuGyae ucTbipexyroabuk PQRS, Vka-
AHTC E10 NPOTHROJICAHAUINC CTOPOHE! W BEPIBAHB,
p Q fipotiieonexaniie croporst: PS n

OR; a Takke PQ u SR,
\ \ IMpotaBonexammye pépwnnel;, P H R,
8 R RTAKXEe O US.

X, CrONbKO MOKHO [OCTPOMTL NapALCHOTPaMMOB C Bepilli-
HaM¥ B TpeX 3afaHHLX TOUKAX, HE NeXaluX va oanch nps-
soit? Moctpoidire nx.

Mo:xHO NOCTPORTL TPH PAHBIX N2PANAETOTPAMMA C TAKHM CBOHCT-

BOM

b
B8 Dy D a8
A C A C fa ¥
Ne d, Bokogaz ctopoHa pasnoGeapenHOTO TpeyroibHNKA PaBHa 5 M.

H3 TouKH, B3ATOH HA OCHOBAHHH ITOTO TPEYFrOAbHHNA, JIPORE-
JieHH J1B¢ MpAMBIC, MApaIcibabe §okophiM croponam. Hail-

AHTE NEPHMETP HOMYIHBLIETOCA MAPULAENOrPaMMa.

B LADC,. — puemnndt mng ADC,C
TAK YTO
G ZADC; = £ZDCC + ZC<CD
4 ZADC, = ZADA, ~+ 24D,
Tak 4YTO
_ ZDC.C + LCiICD = ZADA, -
A D ¢ + £A4,DC;



naxpect nexawue yrawl ZA;DC w ZDC,C pasut:. Tloareary
LC,CD=LADA, Ho ZC\CD = Z4,AD, nostomy ZA,AD = £4,DA, a
suaswt, AdA,D — pasnoGeapenabiii 1 AA; = A\D. Ananoriino aoka-
suisaetca, uto DC, =C,C.

P"'mp -2‘(AIB+ AID)= 2‘{A|B+ AA]} =2AB=25u=10 (M).
Oteer: 10 M. “ '

NS, PaccTosHIA OT TOUKM MEpecedeHs AHaroHanedl mapammeno-
TPaMMa A0 OBYX €rc BepminH paBus! 3 cM B 4 cM. Uemy pas-
HBl PACCTOAHHA OT Hee JO ABYX APYrHX BepuiHH? OObACHHUTE
OTBET.

Tlo caoficTBY AMArOHANEH NapannenorpamMMa pacCTORHHA OT TOUKI
HEPECEHEHUR RUArOHANCH napannenorpaMma A0 RPOTHBONENAUINX
- BEPITHA NapaRnciorpaMMa pasHb! COOTBETCTBEHHO PacCTOAHHAM N0
EBYX €ro BEepIIHH, TO ecTh 3 M 4 oM.

Ne 6. Yepes TodUKy NepeceusHUA AHArOLATEll Rapanienorpamma
nposeaeHa npAman. [oxaxHTe, 9T0 OTPE3OK €€, 3aKM0YeH-
HB M&XITy MAPANNERBHHIMY CTOPOHAMH, AEAUTCH 3TOl TO4-
Koif nononaM.

3agaua peirena B yaeORMKE Ha cTp. 69 N, 52,

N7, B nmapanenorpamme 4BCD Yepes TouKy Nepeccuesysn A3~
- rowaneil NpobefeHa NpAMAan, KOTOPAN OTCEKAET Ha CTOPOHAX
BC u AD ortpesku BE = 2m u AF = 2,8 m. Haidiante croponst

BCu AD. E tx |B c

Paccmorpum A AOF u AECO,
Touka O aeant auaroHash AC
nononaM, nostomy AO=0C. o
ZAOF = ZEOC (xax mepru-
KANBIbIE); A 28 m ir D
_ ZFAOQ = ZECO (kak uaspecT Aexauyue),
- Toraa, AAOF = AECO (no cTOpORe Bl IpIICKANLIM K Heil yTaaM).
A, anaupr, AF=EC=28m.
BC=BE+BC~=2m+28Mn=48mM.
Ananoruusio, BE=FD =2 m,
AD=AF+FD=28M+2u=43 N,
.BC=AD=48m.
OreeT: 4,8 w1,

»



Ne8. ¥V nmapanenorpamma ABCD AB = 10 cm, BC = |5 oM. Yemy
paenw croporst AD u CD? OGpxcHUTE OTBET

15 en

AB=CD u BC=AD no ceoiictsy mpo-
THBOACKAIINX CTOPOH MapassenorpaM-
Ma. [TosTomy AD=15 cMm u CD=10 oM

Oreet: 10 cM, 15 cum.

a9, Y napannenorpamma ABCD ZA = 30°, Yemy paBHH YTAH
8 B, C, D? O0BacHHTE OTBET
- [V
ZA n ZB — oznocto-
POHEHHE YIB! NpH nepece-
ueHur mapannenbusix BC u
AD cexymeii AB, nosTomy
4 & =7 D ZA+ ZB=180° or-
Kyga ZB = 180° - 30° = 150¢. ZA~=ZC u ZB~ZD no csoiicTBy HPOTH-
BOJGKAWMX YIIOB napasenorpamva. To ects LC=30° u £D=150°
Oteer: 150°; 30°% 150°,

Ne 10.  [Mcpumetp napanaenorpavma ABCD pasert 10 oM. Haliaure
anuRy aparovany BD, znan, 4vo nepuMerp TpeyronbHHKA
ABD pager 8 cM. :
B { [+

i
A ! n

Papco=2 (AB+AD), nootosy AB+AD=1 p,al,,ﬂ,--E - 10 eM = Scm.

Pasp=AB+AD+BD =8 cum, )
Oteyna BD=8 ¢cm - (ABA AD) =8 cM — 5 cM=3 ¢M
Oteer: 3 cM,

Nell. Onuu a3 yrioB napamunenorpaMma paseii 40°, Hafianre oc-
TaNbHbIC YTAbIL.

3azaua ananoriuauan Ne 9. CM. penlenise 3azayn Ne 9
Orrer: 140°; 40° 1 140°
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Ni12. Haiigute yribl mapannciuorpamMma, 3Has, MTO OfIMH M3 HMX
Goneie apyroro Ha 50°.

Taxue yriiel He MOrYT OHTh NPOTHBOACHKAINMH, TAK KAK OHH He
paBHL!. 3MAMHT, OHA NpHAeKAlEHe W WX cymma parta 180°. Tiycre
OAMR U3 YTIIOB paBeH X, Toraa ppyrofi pase x+50°, no ycnoswmwso.

Cnenpsatensno x+{x+50°)=180% 2x=180° - 50°; 2x = 130°% x = 65°

Tax ur0o LI = 65°% 22 = 65° + 50° = 115° Z3 =/1= 65° u
£4=£2=115° (1o cBOHACTBY YIMOB NPOTHBONEKAINMX YTNIOB Mapajic-
noTpamMMa).

Orser: 65°; 65°%; 115°; 115°,

Ma13.  MoxeT o OJWH YTOA mapanaencrpamMma GuiTh paBHeM 40°,
a apyroft — 50°?

Taxtie yrnbi #e MOTYT OLITh NPOTUBONCIKAINUMH , TAK KaK OHU HE
paBHbi, OHA He MOryT OLITh OpHISKALHMH X of1HOM CTOpPOHE mapaiLie-
norpaMMa, TaK KaK #X cymma pasHa 90°a cyMMa nmpHAeXalIux yiJoB
pasna 180°. 3uatiny, He CYMIECTBYST NAPaniciorpaMma, Y KOTOPOro
OfifK yron pased 50°, a apyroii — 40°,

Orner; He MoXeT,

M 14,  [{uaronans mapansenorpamma oGpazyer ¢ anyms ero cTopo-
HaMH yrast 25°  35°, Hailnure yrin1 napajnerorpamma.

Huaronans napamienorpaMma genuT Z1 Ha Apa yraa 25° p 35°, no-
FITOMY
Z£1=25%+ 35° = 60°.
£2=£1=60°
(npoTHBONEXAMIHS YTALL).
Z1+ 23 = 180° (£ u £2 npunexauye). [TosTomy
23 =180° - 60° = 120°,
Z4=/3 = 120° (npoTHBONEKALME YTABL).
QmseT: 60°; 60°; 120°; 120°.
M 15, Haitnure Bce yri napannenorpaMMa, €Clid CyMMa ABYX H3
Hux paerna: 1) 80°; 2) 100°; 3) 160°,



- Bo Bcex Tpex cayyasx YEIM He

3 © MOTYT GbITh MPHICKAIUMMH, TaK XaK
[ 4 // HX cyMMa #e pasra 180°. A 3maumur
OHH NPOTHBONCKALKIC, & IHAYMT CJie-

ROBATC/IBHO PABHbIC,
l){zn £2=80° {A = £2 = 40°
L4+ £3=180° £3=140*
2) it 3) BEINOTHAIOTCA AHANOTHYHO.
Oteer: 1) 40°; 40°; 140° 140°; 2) 50° 50°; 130°; 130°; 3) 80°; 80°,
100°; 100°,

Mo §6.  Haligure Bce YW NapansesiorpamMma, coti pazHoCTh ABYX
13 BuX pasHa: 70°; 2) 110°; 3) 140°,

JlatiHbie yrnsl He MODYT ObiTh MPOTHBONECHANMIMMH, TAK KAK ¢CRH On
OHit OBINH MPOTHBOACKAMIAMH, TO PASHOCTD MEOKAY HEMH PaBHANOCH
6t 0°. To coTh oHH MpUREXaLLyUE K OHOM CTOPONE, 2 IHAUHT HX CYMMa
pasra 180°, OGoznaymnm rpaaycHylo MEpy MEHLIUEro Yria 3a X, Noay-
9

1) x + 70° — rpaxycuas Mepa BTOpOro yria;

x+x+70°=180" 2x =110

X = 55° To ecTb

Z1=55% 22=125°, :

£3 1 Z4 coOTBCTCTECHHO NPOTHBOEKaMIHE yrnaM | n 2. A IR MT
2I¥=L1=55°, L4=,2=125°,

2) K 3) pematoTen aHATOTHYHO.

Ortset: 1) 55° 55%; 125°; 125% 2) 35°; 35°; 145°; 145°; 3) 20°; 20°
160°; 160°.
M 17. B napannenorpamme ABCD Touxa E — cepenusa cTOpoHul

BC, a F — cepeawna cropoun AD. Jlokaxite, 4T 4erh-
pexyrosiibniK BEDF —- napannenorpaMs.

]

b c

4 ‘ B o

Joxaxem, uto ZEDF u ZBFD — 0AHOCTOPOHHME RAA NPIMBIX
ED u BF u cexymeii FD u ux cymMa pasHa 180°, a 3naqupT, npamasd , .
BFI ED u, Torua, uersipexyroynaiuk BEDF — napannenorpasMm.

$



Paccmotprd A ABF n-A CDE:
AB = CD —- NpoTHBONONMKHEIE CTOPOHLI NAPANNEACTPAMMA,
ZA = £C — NpoTHBONONOKHLE YT NAPAANCIOTpavma,

AF=CE, ¥aX kaK AF=-;-AD-—-]EBC=CE

3naunt, A ABF = ACDE — no 18yM CTOPGHaM M YLy MeXIY Hu-
mu. Creposareaniio LCED=ZAFB. Ho ZCED = ZEDF (makpcceT ne-
wamMe Ang papamaensHeXx BC u AD u cekymeit ED). 3maunt
ZEDF=/AFB, llostomy ZEDF + ZBFD = ZAFB + ZBFD = 180°
TaK kak ZAFB #n ZBFD — cuexnue yraw. Torsa, BF||ED u veru-
pexyroabiix BEDF — napautenorpaMm. YUre W Tpefosanoch noxa-
93T,

Me18.  JokawKTe, UTO €CAU Y YETHIPEXYTONLHAKR JIBC CTOPOHLI Ma-
paniaeAkHLL H PABHLL, TO OH ABIACTCA MAPALTISNOTPAMMOM

3aaava pewena B yueSnuke Ha cTp. 70 . 53.

M 19. . B napanaenorpamme ABCD nposesena Succexrpica yraa A,

KoTopad nepecekacT cTopory BC B Touxe E. YUemy paBhb o~
peikn BE W EC, ecnt AB =9 cn, AD =15 em?

ZBAE = ZEAD (r1ax kak AE — Ouccextpica ZBAD). K toMy %e .
£BEA=/EAD (naxpecT NexaluHe yris npy napamensuetx BC n AD
u cexymeii AE). A snauur

ZBAE = /BEA . Torza, 2
A ABE — paBHOGezpenHelii y E ¢
u AB= BE = 9 cm (Gokostie
cropotnt). BC = AD=15 cM; 2 ca
BC=BE +EC;
15=9+EC, . ¢
otxyna EC=6 cM. .

Omser: BE=9 cM; EC=6cm. 4 16 cn D

g

M 20, e CTOPOHE! NAPaAICAOTPAMMA OTHOCATCA KeK 3:4. a nepn-
MeTp ero paseH 2,8 M. Hal{uute cToposl,

IlycTb 0aHa cTopora paena 3x, Toraa sTopan 4x. P = (4x *+ Ix)r2
10 ecth 14%=28 M. u x=02 M. HJamee, 3x =302 M =06 » u
4x=40,2 M. = 0,8 M. -

MpoTuRoNoNoXkHEE CTOPOHEI MApANNenorpamMMa paphsl, Tak 4To

CTOPOHBI NTapanaeiorpamsa 0,6 M; OGM 0,8 M; 0,8 M.
Oreet: 0,6 m;-0,6 m; OSM,OS\I



N 21. 3B napannenorpamme ABCD nepneRauxynsp, onyileHHR u3
sepulHHE B Ha ¢TopoHy AD genut ee mononam. Hatimure
auaroHams BD # cTopoHbl napannenorpaMa, ecii W3pecT-

HO, 9ITO NMepHMeTp NapannenorpavMa paesed 3,8 M, a nepu-

setp Tpeyronptnka ABD papen 3 M.

B c A ABD — paenobempeHHBIl, Tax
: kak BO sBnseTcA OMHOBPEMEHHO BBI-

coToit H Meananol. 3sauut AB = BD,

AB=CD (npoTHRONOAOAHBE CTOPGHM

nmapamienorpaMma). 3uauur BD= CD.

l-ll
4 o ' bp

Pupcr2(ABFAD) H Papcp=3,8 M
Papo~=ABi BD+AD=2AB+AD. Papp=3 M. Tax 470,
Pancp — Papp = 2AB + 2AD - AB-BD - AD = 2AD-AD=AD\
To ccte AD=0,8 M ‘

Bon-;-(Pm-AD)L;-(sm-o,s )= 1,1 M. AD = BC = 0.8 m;

AB=DC=11m.
Orger: BD = 1,1 M,; cropoust ABCD-panue; 0,8 M; 1,1 ™; 0,8 m; 1,1 M.

M22. [lectpoiire mapannenorpamm: 1) no ApyM CTOpoHaM W JHa-
TroHAAH; 2) IO CTOPOHE U IBYM AUATOHANISM.

1) Moctpoam AACD mo Tpem
cTopoHaM (iBe CTOPOHLI PARHH
CTOPOHAM MAPALTENOFpaMMa, a
TPETEA CTOpOHAa —- AHAroHa€h Ma-
panenorpaMmMa). Uepez Beprmmer
C n A npoeeiem NpsaMbic, Mapan-
nenstibie cropotiaM AD i DC, cooTBeTCTBEHHO TOYKA Nepeccyetia B Oy-
HET ABAATECA HeTsepToli BepmHnol neroMoro napannenorpaMmqa ABCD,

2) HAuaroHand mapauielorpaMMa TOI-
xoii nepecedeHus femsirea nonoaam. ITo-
CTPOHM TPEYTONBHNK 1O TpPeM CTOpPOHaM
{ncpBaa CTOpPOHA ABNRETCA CTOPOHOMH na-
panienorpaMmMa, ABC ARYTAC paBHH MOJIO-
EnHe muaroxaneif). Ha npomomxeHny cro-
porst AQ otnoxum orpesok OC = AQ, a
Ha npoao:nKeHH# cTopoHs DO otnoxum otpesox OB = DO. Toaxn B
u C ABNAIOTCA BEPUIMHAMY HCKOMOTO NapannenorpamMma ABCD.

B/ c

Me23,  iloctpoifre mapasinenorpams: 1) Mo nayM CTOPOHAM H yrily:
2) 10O AMArOHATAM M YITY MCKAY HUMH.
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1) Crpoia AABC no asym cto-
poHaM ¥ yriry Yepes eepuminel B n
C npoBOAHM mpAMBle, NapaLIeib-
Hble cTopoHam AC § AB, cootser-
CTEEHHO, TOYKa ncpeceveHua C as-
nseTes  deTBepTol  BepllHHOH
uckomoro napaanenorpamqa ABCD.

2) Crposm A BCO o peym cTo-
pOHaM, KOTOpLIC ABIAKOTCA [IONOBH-
HAMHM BAHHEIX AHAroHaseid, u yray
MeXTy HemH. danee Ha npoaonxe-
uuax cropo BO K CO u oTkiagHEea-
eM otpesku OD u OA, coOTBETCTBEH- ~\ //
HO paBlble MONOBUilaM guaroHateil.
TlonyyaeM AcKoMulfi mapanncaorpamm ABCD,

Ne 24,  [Hoxakute, 4TO €CNH Y NAPAAACIOrpaMMa BOE YIUTbL PaBiib.
TO OH ABAACTCA DPAMOYTONBIHKOM.

3agaya aA0Ka3ana B yqeGHUKE Ha cTp. 71 0. 54,

Ne 25,  okakHre, 4TO €CIH B napawuienorpaMme XoTd Obi OAHH
yFon npaMoii, TO Ol RBISETCA TIPAMOYTOILHHKOM.

IlycTb oK1 U3 yrrROB paBeH 90°, Toria, Npuiexkanii yron pasen
90°, T.K. WX cyMMa paena 180° V xaknoro W3 3THX YraoB ecTb MpoTH-
BOJICHalUME, paBHble UM yrInl. TOrA Bce YEThIpe YTiia NPAMBIC W HC-
KOMEIH NapannenorpaMM  SBIACTCA NPAMOYTOALHHKOM. Y10 W Tpelo-
BATTOCH JIOKA3ATD.

Ne26. [lokaxatie, YTO CCNH Y HapaluiciorpaMma AHATOHA M PaBHY,
TO OH ABIAETCA NPSMOYTONBHAKOM.

Mycts ABCD — napanaesiorpams. O — TOYKA MepecedcHHs Aua-
ronazeli. AC = DB (ro ycnosmio), Torna,

40=0C = DO=OB=-}TAB=-%AC uavur AAOB n ABOC — paHo-

deapenupie. Mycts ZBOC=x. CnenosarenpHo A’OBC=-12- (180°x1
1]



ZAOB = 180° - x, ZABO = % (180° - ZAOB) = -;- (180° - 180° +
-3} = %x. ZABC = ZABO + ZOBC = %x-!- % (180° - x) = -é—x-i-

- 90°- %x =90”, To ects ZB=90°,

AHANOrUHYH0 NOKAIHBACTCA, UTO OCTANLHAHIE YL WAPALICIOTpaMMa
TOXe MNpAMBe, CreloBatentHo, MAHHLH MEPLIICAOTPAMM ABJTACTCA

PAMOYTONBHHKOM,

MNe27.  BeronHas mwinTa ¢ NpaMONUHeliHbIME KPasry JOMKHA HMETh
¢$opmy npaMoyTONbHYKA. Kak mpa nomoin Getlcmm poBe-~
PHTh RPABRIBLHOCTH GOPMEI TUIHTEI?

Y npaswibHo¥ mAHTH RONKHA OnfTh dopMma NpAMOYTONbITHKA, 8
3HAYHT MPOTHBONCKALULUC CTOPOHE! M JHATOHATH AOMKHLL OLITH PABHSL.
TO MOXKHO MPOBEPUTE ¢ MOMOLLBIO GeUeBKH.

Me28. bBurccexTpuca ORHOrO M3 YrmoOB NPAMOYTOJALHAKS ACANT CTO-
_ poHy npAamoyroubHMka nonotaM. Haiinure nepuMeTp nps-
MOYTONLHHKA, €CIIH ero MEHBINAA cTOpoHa pasna 10 oM.

L o $ c

33M¢THM, YTO
= £2 (Tax x28 AO — BuccexTpuca).

/_'2 £3 (£ax HARPECT ACKALME YITB LA MoaMHX BC AD | ce-
kyneii AQ).

3nauut, £1 = £3-u A ABO — pasuoGeapeunuiii, [lostony AB =
BO = 10 em {cTopoitki papHOOeAPEHHOTO TPCYTONbHKA).

BO = OC (no ycaosuto). 3uauut, OC = 10 cw, BC = BO + OC --
=10 cm+ 10 cm =20 e,

Papcp = 2-(AB + BC) =2- (10 +20) = 60 cm.
QOreet: 60 cM.

Ne 29, B npaMoyroasHUKe TOUKA nepeccucHiin Quarouaneii oTcront
OT MeHsiel CTOpOoHE Ha 4 cM Jansiue, yeM OT Goaswed cTo-
porst. TlepuMerp npaMoyronbHuka pased 56 cm. Haltawre
CTOPOHM! MPAMOYTONIBHHKA,

12



x + 4 z+ 4

a
x
A D
ITycTe paccTosHLIE GT TOUKHA Nepecedenns Jo Soneiueli CTOPOHLE PABHO X
"CM, TOrm2 paccTonite a0 Menbiueii (x+4) M, Papcp=2-(AB-+BC)=56 cM

BC=2-(x+4); AB=2x; 2-{x + 4) +2x = 56; 2; 4x = 20(;
x=35. AB =2x=10 (cm), BC =2(x+4)= I8 (cm).
Oteer: 10 ¢m; 18 cM

M 30. Ms o1Hoif TOUKM OKPYKHOCTH MPOREACHL! HBE BIAHMHO Nep-
MEeHKYARPHEIC XOPAEI , XOTOPLIE YAANCHRI OT UCHTPa Ha 6
cM H 10 oM. Hatinure WX AMKHEL '

OnycTHM 13 HCHTPA O MEpreuaHKyasps C,
QC, u OB, ua paunme xopast AC u AB. Ye- idf-_h-
mpexyroasitik  AC,0B— nmpaMoyronsHux, “r

= 2]

AC, =B 0O =6 cum. '

Paccmotp AAOB. On pasHoGeapeHiblil,

tak xak AQ = OB =r, OB, — nepnesauxynap, B

MPOBENEHHNH K OCHORAHMIO PapnoleApenRoro TPEYTORLHNUKA, & 1Ha-

quT aEmeTcs w MexuaHoil. [Mostomy, ABs = B\B, n 3nauur AB =

AC=2AC;=26cu~= 12 cm;

Otser: 20 cM; 12 M

M3l. B npaMoyronbHuii TPEYTOXLHHK, KOKABIA KATET KOTOPOIO

paBeH 6 cM, BIHCAH NMPAMOYTOJMBHHK, HMCIOWMIT ¢ TPEYronb-

HuKOM o5wwkit yron. HaliavTe nepimerp npaMoyroabHuKa

no3ToMy
AB,=0C,=10¢cM;
=2AB,= 20cm
AHATOI'HMHO JOKA3LIBAETCH, 9TO

B
= 4
!‘ 4 n
|8 2N
A ) -]



ITo ycnosmo AB = AC = 6 cm, 3#aunT AABC — pabroGenpeHHsIi,
NO3TOMY

ZB=/C= % {180° - 90°) = 45°,

Paccmotpum ABDB,. -

LB = 90° (no ycnoBuw), £B = 45°, 3mauut /B ;DB=180°-
— (90°+45%) = 45°,

3uaunt ABDB, — pasnobeapeHubiil, Tak kak ZB = /B DB = 45°,
noyromy BB, = B,D.
PABIDQ = 2(AB1+B1D)=2(AB{|'B|B)=2AB“2'6 e =12 ¢um,
Otser: 12 cMm.

Ne32. B pasnoGenpeHHblH BpAMOYrONBMEI TPEYTONLHHK BIMCAH
RPAMOYrO/bIHK TaK, YTO HBe €10 BEPMMMH HAXOAATCA Ha
THIIOTCHY3€, 4 ZBe APYTHe — Ha KareTax. YeMy paBHEI CTO-
POHEL NPAMOYTONLHUKA, €CIH MU3BECTHO, YTO OHH OTHOCATCH
KaK 3: 2, a THIIOTEHY3a TPeYronsHuka pasua 45 cM?

. 4 L

o= L

A"y ET ¢
AABC — pasobeapermsif, oTciona 4A=zc=%(1so°-90°)=45°

AAFK u ACEL — pasuofeapentsie ; Tak kak ZAKF=180°-£F-
-ZA=180% — 90° — 45° = 45°= /A u ananornuno LELK=/C Tloatomy
AF = FK u LE=EC.

K toMy ®e KF = LE (cTOpoHH nNpAMOYTOAbHHKA), TaK HTO
AF=KF=LE=EC.

Tyets FK=2x, a KL=5x. Toraa AF=EC~FK=2x n FE=KL~=5x, ITo-
myuuM

AC=AF+ FE+ EC=2x +5x +2x=9x=45; oTkyIa

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

Oreet: 10 oMm: 25 oM.

Ne 33,  [Mokaxwure, 4TO ecid Yy NapanienorpaMMa JuaroHanu nep-
NeHIMKYAPHEL, TO OH ARAReTCH poMbGoM.
3anaua moxazata s yueOHuke Ha c1p. 72 . 55,
Ne 34, Hokaxure, uTo ecau AHATOHAMb napannenorpaMma ApJIAcTCH
GHccexTpHCOH €ro yrios, To OK SBNAeTCH poMBoM,
14



A D

[Tycte AC Ouccextprca u AwaroHans B napauienorpamme ABCD
Torpa ZBAC = ZCAD.

ZBCA = ZCAD (xak HakpecT ACKALIHE YIB! A4 DApaiicabHBX
BC u AD u cexyuieii AC).

Torma, ZBAC = ZBCA, a sitaunt AABC — paruoGeapcHnbiii ¢
ocHoBaHucM AC, 3uaunt, AB = BC. Io cBoficTBy napanaenorpamma
AB = CD, BC = AD, Kak NpOTHEOIOKOXHbIE CTOPOHBL,

Hrak, Bce cropeors napammeaorpamqa ABCD paphbl, 3waudt, OH
poMd. Hro u TpefoBanoch AOKA3aTE,

M35  Vrns, ofpasyemble AHaroHaniMd pomba ¢ oavoll u3 ero
CTOPOH, 6THOCATCA Kak 4:5. Hafinure yrnnt pomba.

Huarotany pomba asamoTcs OHCcekTpHCaMH ero yraos. [Tycrs no-
JIOBHHA MEHBRICTO Yina paBHa 4X, CIeoBaTeNbHO Bech YTon SyeT pa-
sed 8x. TTonosusia Gossiuero yraa Torya paBHa 5x, a Bech yroa 10x
Tak K&K 3TH YI71bl SBAAIGTCH HpHACKANHMA K CANOH CTOPOHE HX CyM-
Ma pasua 130°.

To ects, 8x + 10x = 180°; orkyna x=10°. Torza yras pomGa pasHbl
8x u 10x, To ccThb 80°; 1007,

Orser: 80°; 80°; 100°; 100°,

Ne36.  JlokakuTe, YTO YETHIPEXYTOMLHHK, ¥ KOTOPOTO BCE CTOPOHR
PABHEL, ABAACTCR poMboM.
Iyers AB=BC=CD=AD. 8 2 c
Paccmotpum AABC u AADC, Oun i
paBHOGepetHblE, TAK KaK
AB=BC u CD=AD.
HJanee AB=CD, BC=AD u
AC — ofmian,
3uaunr AABC = AADC (no tpem A .’ D
croposam), [Toyromy ZBAC =£ ACD
A 3TH YIRH ABNAITCA HAKPECT JNeWaHMK ang npameix AB n CD
cexymefi AC,

15



3uaunr, AB[|CD. Amanormauo joxassisaercs u1o BC[|AD. 3ma-
WHT, BAHEBI 9ETHIPEXYTONBHHK — Hapa/fIesorpaMM ¢ PaBHbIMHU €T0-
pOHAMH, TO ecTh — poMG.

Y10 B TpeOOBANOCE AOKA3ATS.

M 37. B pombe oana w3 awaroHaneii pasHa cropoue. Haligure yr-
Jiel pouGa.

B ) c

[}
A ¥ b

AD = CD (cTopowmt pomGa), n AD = AC {no ycnosizo).

3uavur, AC = CD = AD, nostomy AACD — pasiocTropouruti, n

ZD = 60° (yroj paBHOCTOPOHHCTO TPEYTOILHIKAY,

ZA + /D = 180° 1ax kak ZA u /D — npunexauise k oauoit cTo-
potie pomba. “

Ormxyna ZD = 120°,

£LB=/D=60" v LC=LA=120" ~ xax upOTHBOACKAUNE YLl POM-
0a

Tax uto yras: pomba 60°; 60°; 120°; 120°., 607; 60°; 120°; 120°,

Me38. [Ilocrpoiire pom6: 1) Mo yray W AHANOHANI, HCXORALNEH W3
BEPLIHHB STOTO YTNA; 2) MO AUArOHZAH W OPOTHBONCKAILS-
MY YELRY.

1) Crpouns mamina#t yroa u npoeoaiint Siiccesrpicy. OT BepiliHel
OHCCERTPHCH OTKNAZBIBACM AMATOHANL AD W AchIM ce momonaM, Tog-
xoli O. Tposcaum NepueHanKyIAp uepes Touxy O k auaronann AB,
KOTOpuil DepecekaeT CTOPOHLL Yrita B Toukax C u D, Kotopuie senswor-
CA BEPLLILIAMI2 HCKOMOTO poy:Ta,
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2) lycte pad yron o A pMaroHank . HeoGxommd nocTpouTs poMb, B
KOTOPOM OOWH H3 YITIOB PABeH &, 2 TIPOTHBOISKALAN RUANOHAN pasHa d.

a d

Ipeanonoxum, uro cymecreyer pom6 ABCD, B koropoM mmaro-
Hane BD =d, ® ZBAD=a.

Huaronans AC — Guccextpuca ZBAD u AC L BD. Iponesem ue-
pes Touky A npamyto MN L AC n oThokuM 01PC3KE AM = AN = -;-d.

NO pasHbIe CTOPOHB OT TOGKH A, CleZosatenbuo, MNBD — npaMo-
YrOALHIK,

MocTporm ZLBAD = g. Mposeicw Ouccektpucy AC yrna BAD, Ye-
pe3 Toyky A nposciaeM npaMyio MN L @ B OT TONKM A OTAOKHM

AM = AN = %d. [posesem yepes M u N npameie, napanienstnie AC,

TOUKW MEPECCICHIR ITHK NPAMbLIX €O CTopoHamK yrna BAD ofosua-
M cooTBeTcTRenkO B # D. PacteopoM nupxyas, pasasiM AB, npose-
JEM DyTY ¢ LEHTPOM B, PH ITOM, TOUKY HepecedeHUs Ayry ¢ npaMoit
a obo3snasium C. Toayuum seTnipexyronsank ABCD,

Horazen, uvo ABCD — pomb B kotopoM ZBAD =g u BD =d.

ZBAL = g — N0 NOCTPOCHMUKY,

Tak kak MNBD — mpamMOYTOABUHK MO NOCTPOCHHIO, TO OTPE3OK
AQ — cepenunustii nepnernnxyasp k€ BD 1 ABAD — pasxoGenpen-
#uili (AB=AD); OC — cepeaunHsiit nepnenaukynsp B ABCD, 3Hauur.
ABCD — pasuoGepperuntii (BC = CD), Tak kak AB = BC no no-
cTpoeiiso, To AB=BC=CD=AD n ABCD — pomG ¢ ZBAD =a.

o noctpockino BD = MN = d, snayut, ABCD — uckomuii pomG,

17



Ne 39,  [octpotite pomB: 1) no cropone A AuaroHamu; 2) no ABYM
RUATOHANAM.

1) [Toctpoum auaronans AC. Crpoum TpeyromsHuk ABC no tpem
croponam AB, BC, AC, rne

AB = BC — panHsie CTOpOHH pomba, a

AC — anaroHane pomoOa.

Yepes Touky A nporoauM npamyro, napaniaciaby:o BC, a uepes
Touky C npaMyio, napauieasayie AB. Touky mepeceuemus JaHHBIX
npsMuX o6o3naunM D ABCD — uckomMsilt pom&,

2) Ctpoum awaronans CD 1 npoBoanM k Heil cepennnibii nepnea-
auicynap. Ot Touku O Ha cepeIMHHOM NEPNCHARKYAAPE B PasHHE CTO~

PoHHL OTKNanpiBacd oTpe3kd OA u OB pasHbie %- OT JIMHBl BTOPOH
muarosamd. Touku A, B, C, D -— BepiruHel wekomoro pomba. -

M40, Jlokaxmre, YTO €CAH AMArORANH NPAMOYTONMbHUKA nepece-
Kal0TCA OJ IPAMEIM YTJIOM, TO OH €CTh KBaapar,
3amaua aokazana B yuebmmge ga crp. 73 1. 56,
M 4l. B papHobenpeHHbiit NPAMOYTOABMEL TPEYTORBHHUK, KaXKI6IH
KaTeT KOTOpOro 2 M, BITHCAH KBAAPAT, HMEIOWHit ¢ M ob-
* ki yrox. Halianme nepimetp ksaapara.

B \
1 D

B,

-t -

b o
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AB=AC=2Mm,

AB;BD 1 AC,;CD — pasnobfeapentnie (20Ka3aTe/IbeTBO aHANOTHI~
Ho 3anage Ne 31 § 6). 3naumr

BB, = B,D (Goxontie cTopoHE! paBHOOEAPEHHBIX TPEYTONbHUKOR).

B,D = AB, (cTopossl xBanpara).

Torna, AB[ = BlB = B1D .

Saaunt AB=2AB, =2 M; AB, =1 M. P,ﬂ,ln,‘,;1 =4AB, =4 -1=4m,
Orger: 4 M.

Me42.  Jlan xsappar ABCD. Ha xacknoii m3 ero CTOpoil OTAOKENBE
pasHble oTpeakn: AA, = BB, = CC, = DD,. lokaxure, uto
YeTRIPEXYTONEHHK A B C\ D) ecTs kBagpAaT.

D, » PaccmotpamM  AADJA,, ADC,Dy ACB,(Cy,

A ABA,B,.

AA, = DD, = CC; = BB, {no ycnopuio). A
¢ 3uaunt H ADy = DC, = CB, = BA,.

4 \ /A= /D= /C = /B =90° (rx. ABCD

— xeagpar). Toraa, AADyA, = ADCD, =

ACB,C, = ABAB; (oo HBYM ka're'rau). 3ua-

B B. & umr, A|D| D;Cl C|B1 IA;, a TAKKe

ZAD A= /BAB,. '
ZADAy + ZAA D, = 90° (cyMMa OCTpHIX YIJIOB OPAMOYTONBHOFO
TpeyronbHnka). 3nauut, /BA B, + ZAAD, = 90°. A Tax kak
AAA]D] + ADV‘IIB] + ABA[B] - 1'30", TO
ZD;A 1B| =180° - (ABA131+£AA1D|)=90°.
ARanOTHYHO JOXAEIBACTCH, YTO M OCTAALHLIE YLl YEThIPEX-
yromiuka AB,C\D, npameie, Torma, RaHHui YCTHPEXYTONBHHK
ABC,D aengerca kpamparoM, Yro i Tpebopanoch A0Xa3aTh.

M43. [luaronans keagpara paeHa 4 M. CTOPOHA €ro paBHA AMATO-
Hanu Jipyroro kBaapara. Haliaume cTopony nocnegmero.

K

AN
S

0

LN
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flyctb B kBagpare ABCD azaroHaits AC = 4 M. fHarowass Keag-
paTa paBHEE, B TOUKE MEPECCHCHHA EENATCA NONOAAM I B3AHMHO Nép-
NEHANKYAIPHEL, 10dTOMY, ABOC -— pasncGezpenHniii 0. npaMoyronn-
HuI, JlocTpoHB ero 1o npsMoyronsHHka BOCK, nonyuum xsazpar ©
JHArOHANLID, pam{oﬁ CTOPONC NRFHIOTT KBaOpata Torna ero cTOpoHa

oc= —;-AC =2
Otaer; 2M.

Ne 44,  Jlam xkBaapaT, CTOpOHa KOTOPOro 1 M, 2iaroHalb €f0 papHa
CTOpOHE Apyroro kdaapara. Haliawre auarotans nocieane-
ro

Tlycts B kBagpate ABCD ctopona AB
= Im. IlposomxuM cropoumy AD u Ha
TPOAOMKEHHH OT TOUKH D, OT/IOKHB OT-
pezok DO = AD, aHATOFHYHO NPOTOMKHM —
CD, omnoxus otpesok DK = CD.

HonysnM uersipexyromsiur ACOK, B
KotopoM axaronand AO u CK B Touke
nepecedcHNs OCAATCA NONOJAM, 3 Tawke ’ x
PaBHLl H B3aHMHO [EPIICHANKYTAPHEL, 3HAYHT, ACOK — KBaIpar, aua-
rodany kotoporo AO=CK=2AD=2 IM=2Mm
Omer: 2 M.

N:i 45, B ksagpar BOuCaH NPAMOYTOLEHK TaK, ITO Ha Kakao# ¢TO-
poHé KBAAPATA HAXOAMTCA OJMHA BEPIINHA NPAMOYroNbHHKA
H CTOpOHH APAMOYTONBHHKA [APALIEJIbHE AHATOHAINM
xsanpara. Halimute croposhl OPAMOYTONbHHKA. 3Had, 49TO
OfHA H3 HMX BABOC OONMbIIE APYroll M UTO DHArOHANL KBaD-
paTa paeHa 12 m.

B <

ZBOA = 90° (auaroHanH Ksajspara fe-
PECEKMOTCA TIOA TPAMBIM YTTIOM

£B0A4A = cAYO,A = H)° ¢kaK cooTseT-
CTBEHHBIC YrAbl UM MAPAMICAbHEIX [ps-
Muix BD n A,D, u cexymeii ACY
AC — Ouccexpiica. mosToMy ZAAQ; =

=Z0,AD, = -%AA=4S°

Iuaunt, 2AA D, = LADWO, = 45°
AA,AD; — paBroGenpeHHnilt; Tak kak AO, sBuseTca BbicoTol, Guc~
CEKTPHCOM, a 3HAYHT W Meauanofl, 3naunt A0, = O\D, AAQ\D, —
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parHOGCAPeRHbIl, 3Haqur, AO; = O\Dy. Tak uto, A;O=AOQ=0,D,.

TIycrs otpesok A{O\=x M, Toraa A\D\=2x M u AB,/=2A,D~4n. "
Hanee, AC=-AQ, + 0,0; + 0;C=A0, + AB, + O,C, x+x+x= 12;
6x= 12u,x =2 Torma AD; =2x=22M=4M;

AlD, = B|C1 =4 M, A|B| 1C| M.
Otaer:4 M; 8 M.

Ned6. B paeuoGespevtbili HPAMOYTONLHMI TPEYTONBHHK BHHCAH
KBAAPAT TaK, UT0 Jbe ero BePilinHbLl HAXOAATCA HA runoTey-
3¢, a APYTHE ABC — Ha KateTaxX. Hallaure cropOHY KBaApata,
€CMU WIBECTIO, ¥TO TANOTEHY3a pasia 3 M.

B
B
4
L
A D c

AABC ~- npamoyronbHeiii pasHoGenpetii, roraa,
£ABC= ZACB = -‘- (180°-90°)-45°,

ADKC — pannoﬁenpeunuﬁ TaK Kak

£DKC =90°; LACK = 45°, roraa, u ZKDC = 45°, 3Hauur DKﬂ
KC. Ananorimno # ABLE — pamioGenpermsiii u BE = LE. LE =
=KD=EK - cTopotsi xsa;q}a'ra Nycts BE=x M. Toraa CK=KC=x M
BC=BE+EK+KC =3xm=3Mx=1m. O‘I'I()’MEK‘“IM
Orset: 1 M,

N2 47. M2 paunell TOUKM BPOBEACHB! K OKPYXKIIOCTH JIBC BIAUMHO
NEPNCHAMKYAAPHBE KACATSIGHWE, paiuye OKkpysiccTd 10
cM. Hadinure InuHst KacaTeasubixX (paccrosuue or namsoﬁ

 TOMKH A0 TOYKH Kacanu),
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KacartensHas neprcHANKYAAPRA PagUyCy B TOMKS Kacam#A. [loaro-
My LA = 2D =90° /B = 90° no ycnosHio, a 3HauuT, H £0 =90° Ye-
Teipexyronbiuk ABDO — npamoyronshnk, AQ = OD=10 cM (pamuy-
cil). Toraa BD=A0=10 cM u AB=0D=10 cM (Kak NMPOTHBOMONOXKHBIC
CTOPOHBI MPAMOYTOALHHKA),

Qreer: 10 cm.

Me48.  Pasgenure aannuiii otpe3ok AB Ha 3 pasHLIX yacTH.
3anaua pewena g yueGuuxe Ha c1p. 74 n. 57,

Me 49, Pazaenure naHHbIl OTPE3OK #la YKa3zaHHOE HHCIO PABITBIX
gacteis: 1) 3;2) 5; 3)6.

Cwm. peuienine 3azauu Neo 48,
In=3, 2)n=35, 3)n=6.

A B A B A B

Me 50,  Cropons! Tpeyronauka pasubl 8 M, 10 oM, 12 em. Haiisnre
CTOPOHB! TPEYroNbHHKA, BEPUIAHAMH KOTOPOINO ABAIOTCA
CepeNHHb CTOPOIl AAIHOTQ TPEYIOAbHHKA.

ITycrs TOukH Ay, B, C; — cepe-

et cropos AABC. ,

Torma A,C;, AB,, BC| — cpen-

HHUE¢ JHHAH JAaHHOTO TPEYIrobiHKE

ABC, 3nasur

A ! B, ' c A,C,=% AC=%-IZcm=6c.\|;

AIBI=‘%“AB=-;-'SCM=4CM;B|C1=% BC=-I—-10cm==5c,\|

2
OrpeT: 4 ¢m; 5 cu; 6 ¢m.
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Ne51.  Ilepumerp TpeyronbHuka paseH 12 oM, CEpENWHBI CTOPOH
coeanpiens! orpeskamu. Halnute nepumeTp nonyweHHOro
TPEYroNnbHUKA.

Bocnonssyemcs 3apauet Ne 50.
O1pesxu, coeauRAMOLIHe CePEAHHE! CTOPOH TPEYrONLHHKA, ABARIOT-
cfl CPERHHMH JINHUAMY W PaBHEI TIONOBRAHE WX WIHH . Pype= AB + BC +

. 1 1 1 . 1 _
CA=12cw; Pyyc =~ AB+—BC+ = AC= = (AB+BC -+ AC)

mi—-ucu=6cm. ) OTBeT: 6 M,

M52, Cpeanss NHHUS paBHOOCAPEHHONO TpPEYroALHHKA, mapan-
nenbHas OCHOBARWIO, pasHa 3 cM. Haiinure CTOPOHEI Tpe-
Yro:IbHHKS, eCIU €ro nepuMeTp paseH 16 oM.

B

AGJAC AC, =%AC=3 cM; AC=6 cM.

AABC— pasHo{elpeHHmii, 3Ha4MT
4, G AB =BC . Torra
Pase = AC + AB + BC = AC +
+2AB =6 cM+ 2AB = 16¢M.
¢ 2AB=10cem; AB=BC=5cmM.

A
OtBeT: 6 cM; 5 oM; 5 ¢M,

Nt 33, Kak mocTpOnTh TPEYTONbHHK, €CIH 3ajaHbl CepeANHB €ro
CTOpOHT? .

Ilpy nOCTPOEHHH BOCIIONE3YCMCA CBOHCTROM cpennei THHHM Tpe-
YTONBHHKA,

CoenuuiM TPH TOYKH, KOTOpHE ABRNMOTCA CEPEAHHAMH CTOPOH
1peyronsHuKa. Iomydsm TpeyroapHuk. UYepes KaxAyis BEPUINHY AdH-
HOTO TPEYrORLHUKA NPOBOAMM NPAMYIO, NapanNeRbHYI0 TPOTUBOMO~-
noxHolH ctopore. TOYKH mepecedeHnA TAKAX NPAMBIX U 00pasyioT Hc-
KOMBI TpeyTONBHHK.

M54, Jloxaxute, 4TO BEPWHHE TPEYTONLHUKA PABHOYAANCHDBI OT
npamoii, npoxoaateii Yepes cepeHAL! ABYX £10 CTOPOH.
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Tlponexem AD L DK; BO 1 DK; CK 1 DK (rae DK - npoaonxe-
Hue A,C,).

A ADA,, AA 0B, ABOC, u AC \KC — npamoyronsHsie,

Paccmotpid A ADA|; » ABOA,:

AA; = AB (1ak xak A; - cepenuna AB). ZDAA = ZBA;O (scp-
THKATBIBIC YIAki), 3HA9HT AADA, = ABOA, (no MiBOTCHY3C H 0CTpO-
My yray). ITostomy AD=BO. ARatoryuHO 10Ka3LIBagTCs, YTO
A BOC, = A CKC, ¥ BO = CK. 3naunr AD = BO = CK. A 2xauur,
pepimHHE A, B 1 C pasnioyxanesns ot npaMoit DK, npoxonameti uepes
cepeauubl cTopoH AB u BC. Yto 1 TpeGosanock AoKa3aTh. '

M 55,  Jlokakure, 4TO CepeauHLl CTOPOH HETHPCXYrOALHUNA ABIA~
JOTCH BepHIHHAMK NapawieNoIpaNMa.
3ang4a noxasasa B yueGHHKe Ha cTp. 74 0. 58,

Ne 86, Haiimmre cTOPOIE MIAPATMEROTPAMMA. K3 Npeakylnei 3ana-
. YW, €CHH M3BECTHO, ITO JWAFOHAIN YETHPEXYroNbKHKA PaB-
Hel 10 M0 12 M.
Henonbyem pemenie sagadn Ne 55 (cM. puc. 134 va crp. 91 y-ieﬁ-
MHKE), :
EF — cpeppas nunua A ABC.

3naunt EF=%AC = %1054 = 5M, a HG- EF - npotyronexaman cTopona,

to ecte HG=5m
EH —— cpeanas nuivwa AABD.

3HaunT Hf= -;-BD = -;—-12 M=6,aFG=EH - npmonemalﬁaa

CTopoHa, To ecTh EH = FG = 6u
Orne'rSMGu ‘

M 57, Ymupexyronbmamonannpanmaub Haifmrre ne-

‘ PRMETD FCTHPEXYTOALRNKA, BEPIIMHAMH KOTOPOIO ABNMEOT-
¢ CepeqMHBl CTOpPOH RaHHOTO HeThIpex-
YrONLHUKA. ,

B mpyx npensimynnx 3aagqax Ouino
BOKAIAHO; YT CTOPOHA MAPANNENOIPaMMa
'PABHA NOGNOBUHE IHATOHANH YETHIPEX-
YFONLHHKA,; KOTOPOI 0Ha mapannenba.

3uaudT, veTHipexyronbhuk 4,8,C\D;

~— NAPanACNQIPaMM; 0 CTOPOHAME A.B,*—'—;- an Bng‘"’% b.
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Pyacio, = A B, + B2 = 2(%.:; + %b] —a+b

Orpet.a t+ b,

N:58.  JlokawuTe, 4To cepeansit CTOPOH DPAMOYTOABMHKA ABAR-
10Tca BepunnaMu pomGa. H maoGopor, cepeanHm cropont
ponmba SBAKOTCH BEPLUINBAMH NPAMOYIOIbHIIKE.

c 1) Yetoipexyronphink ABCD — -
npsMoyronshuk, E, F, K n H— ce:
_ PEAMHBI €TO CTOPOH.
Yeroipexyrontisk EFKH -— na-
panIenorpaMM (CM, pelienne 3afaum
e 55).
A EBF = A KCF (tak kax

4 H D EB=CK u BF=FC). 3uauur EF =
FK, rae EF n FK - c¢roposst mapamnenorpamma. 3naunt, EFKH —
pombG, B
2 Tycth  UeTHPEXYTORLHHK
ABCD spractcapesmbomM u E, F, K, H E f 4
- CEpeAHHRL €10 CTOPOH. _
Yetuipexyronsiuk EFKH — na- 4 c
pannenorpaMm (cM. 3asauy Ne55). Ero
CTOPOHBI NAPANJICTBHB  AHATOHAIIAM K4 X

pomba (Kak cpegHue RTHHUM), A OHH

REPREHAUKYIAPHR, IHRYHT, YTABbE qempexymnhnm EFKH — npx-

mbie,- JHAIHT, YeTHIPEXYTONbHHK EFKH — npamoyrodbHHK. .
Y10 N Tpe6oBanOCh AOKAZATD.

M59.  Bokosas CTOpOHA Tpanelu pa3fencHa Ha TpU paBHLIe Hac-
TH, ¥ U3 TOYEK NICNCHUA TPOBEHCHE K APYrofi cropote or-
peskn mapannenbHble OcHOBaHWAM. Haitawre RaMHE ITHX
OTPE3KOB, ecnuocuonaaus'rpaueunnpammZu WM

B,C; — cpennas NHRHA 'rpa- B ™ P
nennn A BCD,. l'lycu. B,C,= f .*
A;D) — cpemnan nunKA 1pa.neuuu B, ¥ C,
ABC\D. Nlycts A\D; = x M. To- 4 7( L “' D,

THa: )( Gm *

B,c,_zl;i, 2BC =2+x, A b

2y=2+x A',D; =yT+5; 2A4D=y+5 2x=y+5 y=2x-5



[Tony4nm cUcTCMy yYpaBHEHHIL:

2y=2+4x

=2x-5,

2(2x-5)=2+x,
4x-10=2+x.
3x=12,
x=4,y=24 -5 =3, 3naumr,
AIDI =4 M. BIC| =3 M

Otper: 3 M; 4 M,
Ne60.  Jloxmxure, 4TO ¥ pasHOGOKON TpanelMK yrasl NPH OCHOBA-
HHW PABNEL,

3anaua peiena B yuebunxe Ha crp. 76 m. 59.

J6l. Yemy pasiul yrmel pasHoOorolf Tpameuus, ecaH H2BECTHO,
910 PAIHOCTE NPOTHROJERAIAX YINOB pasHa 40°7
HzsecTHO, uT0 y paBHOOOKOH TpancLUHH CyMMa NPOTHBOICHKAIINX
yrnos pasHa 180°. [TycTek rpaaycHas Mepa OAHOro yria pasia X, a npo-
THRONEHALIETO CMY — y. [ToNyuHM CHCTEMY:
{x +y =180

x—y =40, CKTAlLIBaCM PaBEHCTBA:

2x=220, x=110, 13 nepporo ypastenus y=180 - x = 180 - 110 = 70.
Vi npu ocHoBaHMH Y paBHOGOKOI TpaneUUH pasHbL.
Oreer: 70%; 110°

Me 62, B pasuofoxoil Tpanenuu 60neuI¢e OCHOBAHHE pasHo 2,7 M,
Goxopas cTOpoHz pasHa | M, yron Mexay uumn 60°. Hafau-
T¢ MCHbLUIEC OCHOBAHHE.

. B lod
A B, < D

Mycts ABCD — pasnoGokas Tpaneiss.
Toraa AB = CD, u ZA = ZD, torna, A ABB, = A DCC,
(rae BB, L ADu CC, 1 AD).
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H3 paseHCTBa TPEYNOALHUKOB CACAYET, 9T0 AB,=DC A ABB —
npamoyroaehsii, ZA = 60° (no ycnosrio), Toraa, ZABB, = 30°, sra-
MHT

ABg = %AB = %-1 M = 0,5 M (rarer, nexawmuii npoTHe yraa 30,

paseH —;— runoTeHysn ), 3uauut 0 DC, =AB=0,5 m.

BC = B, (NpoTHRODOA(MKHBIE CTOPOHBI MPAMOYTONBHMKA
BCC\By)
Torma AD=2,7 M, AD=AB+B,C+CiD=2AB,;+BC=20,5 u ~BC
2,7m=1M+BC,BC=1,7m.
Oreer; 1,7 m.

M 63. B panoGowoii TpaneUHH BLICOTA, NPOBCASHHAA H3 BEPIIHHL
TYTIOro yria, BenuT Gonslee OCcHOBaHHE HA OTPesKd 6 cM H
30 cm. HalinuTe ocHOBAHMS TPameLHy,

BocrionsiyeMca pelicHHeM H PHCYHxOM 3agauil No 62 B pemienuu
3amayun Ne 62 myt poxasany, 4to AR, =C,D =6 cm. [lanee
B\D=30cwm,
B\D= B.C, + C\D, B,C=B,;D-C\D=30 cM — 6 cm =24 e,
B\C,=BC=24cm.
AD=AB; +B\ D=6 cM + 30 cM = 36 cM.
OTtser: 36 oM; 24 oM,

Ne64*.  Meubuice ocHOBaHAC paBHOGOKOH TpANCIAN paeHo Goxonoit
CTOpOHE, 8 AMArOHANb NEPNeHANKYIApHa GOkorol cTopone
Haitgure yrimpr Tpaneusn.

B Cc

A , D
PaccmotpuM AABC:
AB = BC, 3naunt, AABC pasroGeapenHmii u ZBAC = £ZBCA.
INycts ZBAC = ZBCA =x°,
Ho ZCAD = ZACB (kax HAaKpecT JeKallHe [pH NapaieabHhx
npsveix AD u BC 1 cexymefi AC). 3nauur ZCAD = x® 3maunt, AC
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— Grecéxtpuca'yria BAD. B papHoBoKo# Tpaneuyn yriid pH OCHO-
BAWUH PABHES, TOTA2
ZD = £ZBAD =2x7,
PacemorpumM AACD:
ZCAD=x%; /D =2x% LACD =90°,
CocrabHM ypaBHEHYE: X + 2X + 90 = 180; oTKyda nonyunm
3x=90; x =30, T0 eCTh
ZBAC=30%/4BAD=LCDA =2 £ BAC=2"30°=60°.
ZABC = £BCD = ZACB + £ ACD = 30° + 90° = 120°.
Onreer: 60°; 60°; 120°; 120°.
Me 65. [lo oany cropony oT npamoill @ nanm Ase ToukK A H B Ha

paccToanurx 10 M # 20 M ot nee. Haligute paccroasue ot
copenuEsl OTpe3ka AB mo al: 4,

- npamois a. o \‘
Mpopenem AA, 1 a; BB, 1 a;CC; € N

'

1 a,AC=CB (C — cepemnha orpes- B \n
ka AB). Yernipexyromphnk ABB,A, '
— APAMOYTOAbHAA Tpamemms. . Orpe- &
ok CCimapannened ocHopanuam AA, u BB, (nepnennuxynupu, "po-
BeACHHBIE K 00l MpAMol, MapaLaensHEl), HOITOMY

CCy —— cpennns manpra Tpaneap ABB A, A suavn,

CC\ = A4+ BB, _ 10M+20m =15

2 2
Creet; 15 M,

Me66. [lo parusie CTOPOHB! OT MPAMOii 8 AaHs! A8¢ TOUKH A n B ua
paccroRiuax 10 cM r 4 cM oT Hee, Haliaure paccroraug or
cepennuet 01pe3ka AD o npavoit a.

u

B _dcu l:u B

A
i0 cu . 10 em A,

Hoctpou Touxu By v A| Ha paccToanuax 10 cum # 4 cM oT ApaModH
a. Tak yro'AA.la w BB la. Mepes Touky C cepepuy omem AB.
mpoBeAcH K npavoil a neprenarkynap CCy.

.28



BB CCjAA.. AC = CB (n0 noctpoerimo). BC, = C A Pac-
evotpita A ABA |, CC| — cpemuan mmmn A ABA . nrorvomy :

1 1
CC.=-2-AA|ﬂ-i «20 cm = 10 oM.

Paccmarpim tpaneviso FKBA |, OC) —~ cperias TISHItA Tpaneun
KB+F4 _ 4cm+10cu

noytonmy OC,; = 2 5 =7 cat. A IEaUMT,
CO=CC-0L,=10cMm-Tem=3 e,
Orser: 3 cm.

M 67.  OcuopanHA Tpanicuuit OTHoCATCA Kak 2.3, a cpeAnns MnHus
paexa 5 M, Haliaute ocHonatina,

NycTh InuHa MEHLIIEro OCHOBANIMA TPANENHN paBua 2x, a Gonbune-

ro 3x. CpeaHAs QHHIA TPANCILIH PaBHA MORYCYMME OCHOBaHMA. To
ecTh

5= 2x+3x i
2
0=5xx=2.

Meupttice ccHOBARIC paBRO 2 - 2 M =4 M, ﬁo:lbucc —3 2m=6w.
Ormer 4 M; 6 M. .

Ne 68. -  Konupr zHavetpa ynaaeHul OT XacarexbHoll X OKPYRHOCTY
na 1,6 m u 0,6 m. Haliaure nmuery nuaverpa.

AA La; 00. BB. da;
rorza, AA:] 0O, | BB,
AO = BO = 00,. — paEHyChl ONHOMH OKPYXROCTH.
Alol = OlB]
AAy=0,6 M; BB, = 1,6 M.
00, -~ cpemuan nuuna TpaneLmi AA,B,B. TTosroMy
00, = A&;BB_‘L 0,6“;-] ,6M =1IM
- AB=A0+0B=200,=1L1Im-2=22m, Jlﬂamempaaeullu.
Oreer; 2,2 M.




Me69. CpeaHas NHHMA Tpanmeuuu 7 ¢M, a OfIHO H3 €& OCHOBaHMIA
Gomeine gpyroro Ha 4 cm. Haliaare ocHOBaNHA TpaneLMn.

Cpenuss THHWA TpanelMu PaBHA DOMycyMMe ocHomaumi. ITycts
AAMHA MEHBINETO OCHOBAHWA paBHA X cM, Gonsmero — (x + 4) cMm.
Cpemvias nuuka pasna 7 oM. Torpa, 7= m;

14=2x+4;2x=10;x=85.

ScM — ofHO OCHOBAHME, BTOPOE OCHOBAHAE: 5 ¢M + 4 ¢ =9 CM.
Oteer: 5 cm; 9 cm. )

M 70. Boicota, npobeseHHaR M3 BepUINHL TYTOro yriaa pasHoGo-
KOH Tpaneuys, XeIdT GONKiNee OCHOBAHHE KA 9acTd, HMEI0-
lize ANMMH a B b (a > b). Haliaure cpeawioto nuHwo Tpane-
HH,

B c

SN
I\

A B ¢ D *
ITycts ABCD -~ paBnoGoxan Tpanewnus.
AB; =b; B,D =a (no ycnoeuio),
AABB, = ADCC, (cM. 3agauy Ne 62), orciona AB, =C,D=b,
BC=B,C,=a~b (BCC;B, — npsMOYIroAsHHK).
Cpennan puHus TpaNeMUH cocTouT m3 cpeAnux amAnit AABC n
AACD. Toectn

1 a-b 1 atb

00 =5 BC="2=, 0,0y =5 AD===.

2
00, =00, +0,0, La=b arb_2a_

2 2 2
OreeT: a.
N 71, Il'locmoﬁ're TpaneiMio NO OCHOBANHAM H OOKOBHM CTOpPO-
HAM.

IycTh NaHbt 0Tpe3kH a, b, ¢, 4, Taxue, uTo b Tpanem ABCD c oc-
nosaHnAaMi AD nBC AD =4, BC=5;

AB =¢; DC=d (AD> BC).

IycTk ecTh Tpaneims ABCD, ynosneTsopmiomas TakiM YCIIOBHAM,
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Tpoeenem & Tpanenun ABCD npamyro CK|| AB, nepecekaiomyio
AD B Touke K. ITomyynm napamnenorpamd ABCK, 8 xoropom CK =
AB=¢; AK=BC=5,

Janee pacemotpum AKCD:

KC=¢;CD=d,KD=gq-b.

JaBHbIA TPeYronbHAK MOXKHO ROCTPOHTS MO TPEM HIBECCTHBIM CTO-
posam. Torsa

Noctpoum Tpanenio ABCD no nnay:

1. Ha npoiseoneroil npaMoli OT TOUKH A OTIOXKHM OTPe3OK
AD = a, Ha 3TOM OTPE3KE OT TOUKH A OTAMKHM 0Tpe3ok AK = b.

2. Mocrporm AKCD co cToporamu KD = a - b;

KC=¢CD=d.

3. NMocrpormM napamnenorpamM AKCB, ana storo nposencM qcpes
ToukH A # C npaMeic napamiensibie npamMeiM CK B AK M nepecekaio-
Inecd B Touxe B.

AokaxeM, T10 noTyunBINiC YeThipexyronsHuk ABCD — pcko-
Masf Tpaneums.

AD = a (no noctpociuo). BC||AK, BC] AD, ok xax ABCK —-
napaenorpaMm 1o nocrpoenmo. BC = b (ro noctpoenmo).

Ecnu BCJ|AD, BC = b; AD = g, T0 ABCD — Tpaneuss ¢ 0cHoBa-
HusMu AD = g, BC = b, yI0RIETBOPMOWNMH YCHOBHIO 3aRa4H,

CD = d; CK = ¢ (no nocTpocHmo).

AB = CK = ¢, Tak kak ABCK -— napanaenorpamm. Bokopbie cTopo-
Hel CD u1 AB y10BReTBOpAIOT YCNOBHIO 2ana'H,

Hrax, ABCD — uckoMasn Tpaneum,

3amernM, 9TO 3aia¥a HMEET PEIHCHHA TONBKO €C/IH MOXHO HOCTPO-
uth AKCD co cropotiamy d; ¢; a — b. IT0 BO3MOKHO TOTEA # TONBKO
TOrJa, KOTJA OAHA CTOPOHA MEHBIE CYMMBE JIRYX APYTHMX, HO Golbmie
PasHOCTH /IBYX APYIHX, TO €CTh, NIPH YCIOBHAX:

d<cta-b

{d »c—(a~-b),

d<c+a-b

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

Tax Kak B JAHHOH NOMYNNOCKOCTH OTHOCHTENLHO KD MoxHo no-
CTPOHTL TOMLKO OAMH AKCD ¢ 3aJaHHLIMH CTOPOHAME, TO DEIICHME,
TO €CTh HCKOMAA Tpancuus, Gyne'r COHHCTECHHDIM,

Ja72*. ToctpoiliTe Tpaneuyio NO OCCHOBAHHAM H JHATOHAIAM.

Jamrt otpesey a, b, d, n . HeobxoauMa nocTpours Tpancuino
ABCD (¢ ocsosanuamn AD u BC, AD > BC), Takyw, 4rto
AD=ag;BC=5;AC=4d. BD =4,

Howyeram, aro ABCD — mckoman Tpanemi(s.

Torma Ha npoaomkeHUR AD omtokum otpesok DE = b. Cnenosa-
Tensko, DBCE — mapannenorpamm, Tak Kak nse ero croponst BC u
DE napannensun 1 paeusl, [Tosromy croponst BD u CE napamnensHisl
w pasHst: BD=CE=d,.

B

d 4

A e D b E

Paccmorpum AACE, AC=4d,; CE =45 AE =g + b.

IInan nocTpoeng TpanewHu:

1) Ha nposn3nossHoi mpaMoii otaoxumM otpezox AD = a. Ha npo-
nomxers AD otnowuM orpesok DE = b,

2) [Toctporm AACE nio n3secTabiM cToporam AE = a + b; AC = d,;
CE=4d.

3) Yepes Touxy C nposeseM mpamyio, mapauensuyio AE, u ma
voll npaMoii 0T Touku C B TY X%¢ noayniockocTs oTHOocHTensHo CE,
T ¥ To4Xa A, OT10XAM 0Tpesok CB = b,

4) Homyyinv weTeipexyroasink ABCD. Moxasew, yro ABCD ne-
KOMas n#s, :

BC AD (no necrpoenmo). Tak xak AD # BC (no ycnosmo), 1o
ABCD ne sanse1ci nmapaienorpaMMoM, a 3HAYTHT, ABARCTCA TPAncili-
eif ¢ ocriopaimmamn AD = g, BC = b (o nocTpocHmo).

Mo nocrpoewic marouans AC = d;; CE = d;. Tak xag BCED —
napamenorpamy (ero nporvsononokHue cropousl BC u DE no no-
CTPOGHHIO Mapaiie.ThHi! U paBHu), T0 BD = CE = d..

3uawnr, auarovaad AC u BD-pasus! COOTBETCTBEHHO ) W b, 8
caeposarensio, ABCD — mcxoman Tpaneund. 3aMeTHM, 4TO 3aZava
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MMEET PELICHHA HE BOErAd, A TOABKO B CAYUAE CCAN MOXHC HOCTPOHTL
AACE co croponams B + b, dy ¥ db. 370 BOZMOXKHO TOTA2 H TONLKC TO-
43, KOCKA OAHA CTOPOHA GOALINE PAZHOCTH ABYX. HPYIUX M MCHBINS
CYMMBI ABYX APYIHX, TO €CTh, Korga |y —d) [<a+ b <dy + d;. B aTom
cayuae AACE onpepeisercs 0ZHO3HAUHO ¥ 327a4a UMEeT eANHCTBEH-
Hoe pemieHue. B apyrux crywasx AACE mocTpouTs mens3a i 3agaya
pemennit e uMeeT,

N T3*.  Hauwt o1pessu a, b, ¢, 4, e. octpolite mp-.éaoac x= f{;ﬁ

{4

Jlann nATH OTPEIKoB: 8, b, ¢, d, . HeoOGXoanMO NOCTPOHTE OTP2S30K

x -i:iﬁ TocTponM CHauaAa OTPe3OK JNaHHoH y -—%{7- A 3aTeM HCKO-

abc
MB{ OTPEIOK X = —
de

HNoctporm nioGo#f ocTputit yros ¢ sepmntoit O 1 Ha oaoit cTopo-
HE 3TOro yrra oriaoxuM orpesks: OD = 4 u OA = a, a na gpyroit cro-
poue otpesok OB = b,

Yepes TOUKY A mposeacM NpAMYIO, NapaiicAbHyO BD KoTOpas

nepecedet Tyd OB a8 Touke Y.
04 OY OA- OB ab
Tax kax BD|AY, 10 —=—; O s —0 —="" =y,
sax BD] oD OB op 4 7

Hance, ua cropore OA oraoxkum otpesxn OC = ¢ n OF = e, Yepes
Touky C mpoBenem npamyio, napaniensuyio YE K nepecexaouryic OB
B Touke X. Tax kax VEf XC, 1o

Or_OE 0 Or-0C_y.c_ab

ox oc’ OE e de
ObmHaynm OX =% - HCKOMBIH OTPE3OK.



‘Ne 74*.  1). B 1peyronshmke ABC npoBenennl Meananm AA, u BB,
KOTOphIe nepecekalorca B Touke M. B Tpeyronmsunxe AMB
apobezieHa cpemuaa nuuMA PQ. JokaxuTe, 910 “eTLIPEX-
yronbiuk 44B8,PQ — napautenorpaMm.

2) Noxaxute, 910 A00bic ABe MCAHAHE TPCYFONBHHEA B
TOUKE MepecedeHHA HMensTcA B OTHOmMewaM 2:¥, cuETas of
BEPLIHHBI. '

3) JoxakHTe, YTO BCE TPH MeAHAHbI TPEYrOAbHMKA Mepece-
KaloTCA B OOHOI TouKe.

1) Tak xak PQ — cpemsaan nuuus AAMB, 1o ;’QIAB H
PO = %AB.
ABy — cpeansa nunna AACB; neatomy

A.B,HAB HAB;, = % AB, Tax kak A,B, "AB H PQ“,AB, TO

PQJAIB,. A tax xe PQ= %AB = A48,

3uauuT, ueTnpexXyronbHuk A;B,PQ — naparnenorpams, Taxk Kax
ABE €10 CTOPOHB! NAPALICABHBE H PABHEL, €M J0Ka3ana nepsoe yTeep-
HAEHHE,

2) Nokaxem, uto meanansl AA; 1 BB, B Touke nepeceycnua nenat-
¢4 B OTHOWMEHUH 2:1, CUMTAR OF BepWHipl, PO — cpeauns NUHHA
AAMB, cnenoparensdo AP = PM = x; BQ = OM =y, Bume MK A0Ka-
3am, yto AB;PQ — napannenorpamm, 3HaYuT, €re EMATOHATH B TOY~
K¢ MepeceueHna JISIATCA nomonam, To ecth A, M = PM = x u
BM=MQ=Y. .

Nosyuaem
BMMB, =2y:y =2:1, P
AMMA, =2xx=2:1;
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YeM 10Ka3aHO BTOPOC YTBCPIKACHHE 3A/1AYH.

3) IpoeeneM Tperhio Meauany CC) koTopas NepecexaeT MeiHawy
AA, B HekoTOpOii TOUKE W, COTNACHO AOKA3aHHOMY BO BTOpol uacTH
3adaqH, 3Ta To4YKa JOMKHA ACAMTL MEIMAHy AA, B oTHomeHuu 2:1,
cuHTan oT Toukn A. Tak Kak mojoxeHue Takodt TOUYKH HA OTPE3KE O~
pefendeTca OAHO3HAYHO, TO OHA CoBMajaeT ¢ Toakoit M. 3nauut, CC,
DpOXOAHT uepes Todky M, To ecTh BCE TPH MeAHAHBL MEPECEKAIOTCA B
oxHol Touke. Uto B TpeboBanock JoKa3aTs.
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§ 7. Teopesma Hudpazopa

Nel, IMoctpoiite yron, KocHHYc kOTOpoOre pamen: 1) %, 2) -g-

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

IocTpoum mpAMOYroNBHLIA TPEYTONbHUK, Y KOTOPOTO OTHOLICHHE
K2TeTa K FMROTEHY3e PABHO 33JIAHHOMY IHAYEHHIO KOCHMYCa, A JHAUHT
YTOfl TpeyroNbHHKA, RpUNeXalLsi K 3TOMY KaTeTy, ABAASTCA HCKOMBIM
YIAOM. '

3 4
] ==.,2 =—,
Jeosa 3 } cosu 5

8 4 1 4
4
3)cosa=0,5:4)cosa=;
1 8 4
§= s =
0, 2 0.8 10 5

Ne 2, VY OpAMOYroNBHOIO TPSYrOSbHHKA 32/aHbl KATCThl & H 6
Hatiaure rHnOTEHY3Y, €CIM:
Na=3,b=4;,2)a=Lb=1,3)a=35,b=6.

Ecnu ¢ — runoTenyaa, a M b — kaversl, To mo Téopeme [Thdaropa:
F=at+bhc= \'.:rzhb2 Janee:

ne= \,32+42 =Jo516 =425 =5;

2c= 12412 =42 21 4;

3)c= ¥52+6 = y25+36 = y61 ~ 7,8.

uUteer )5 2) 2 14: V61 = 7.8
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e 3. Y NpAMOYIOMBHOTO TPEYroibHKKA 3A0aHK FANOTEHYy3a ¢ M
water o. Haliaure sropolt xateT, ecni; 1N ¢ =5, a = 3;
2)c=13,a=5;3)x=6,a=35.

Ecau b — sropoil kater, To no Teopeme [Tudaropa:

C=a+ b b =c—alb=vc' -a'. [lanee;
Db=Vs?-3? = J25-9 = fi6 = 4;

2)6=V132 = 5% = 169 -25 =143 =12;

)6 =62 52 = 3625 =1~ 33.

Omer: 1) 4;2) 12;3) V13 = 3,3.

M4 JBe cTOPOHE! OPAMOYTOALHOID TPEYTOABIHKA PaBilbi 3 M H 4
M. Haiiaute 1pevnio cropony. (/Iea cnyvas.)

JlanHbie CTOPOHE! MOTYT OMITh ABYMA KATCTAMH Wil OfHMM KaTC-

TOM H FHITOTEHY30M. '

a=3m - '
1) bod } KATeTHy, TOrAA THNOTEHYIA, No Teopese Mudaropa
=4
c=1,a2 +b? =1’3;'-|-42 =v9+416 =25 =5m. -
2) a=3 M — Karer, ¢ = 4 M — THOOTCHY34, ¢ > a. Toraa sropoeii
arter, no Teopeme Mudaropa:

b=vc?-a? =42 3% =16-9 =7 = 2.6m.

Otser: 5 M; JUTH J‘? = 2,6 M,

NS5, MoOTyT NH CTOPOHH! LPAMOYTONLHOIO TPEYrOoAbHHEA Oblié
TPONOPHMOHANBHE! YHCAaM 5, 6, 77

0003HAYHM CTOPOHD TPEYTONLHAKA JX, fX, /X, rAe X — HeKOTOPHI
kodupinrent. Tak xak TPeyroNeHUK NPAMOYTONLHLI, TO NO TeopeMe
Mudaropa (5x} +(6x) = (7x), 10 ects 25 + 36 = 49, Ho ITo HevepHO.

JHA9HT, CTOPONL NPAMOYTOABHONO TPEYTONbHHKA HC MOTYT ObiTh

ApONOPUHOHANBHE) 2THM YHCAAM.
O18eT: He MOTYT.

Ne 6. Hatizure cropoHy pomba, ccIH ero AMArOHAAM pauHLL
DécunBem;2) 16 amu30am;3)Smul2 v
Jiaronany pomba NePREHIHKYAPHB! M B TOUKE NEPCCEUCHHS AENITCA
noronaM, Jeauut AAQB — npsMoyroncHit n AO= %AC, BO= %BD
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3uaumrT,

1) AO=3 ¢M; BO=4 cu
2) AO=8 gm; BO=135 am
3) AO-2,5M; BO=6M
Tlo Teopeme IMudaropa

8 AB= J40% + BO? , 0 ecms
‘L 1) AB=32+4% = J9+16 =425 = Scu.

A cZ)AB =82 +15% = J6a+ 225 = 259 = 17 am.
3)4B= Jz,s2 +6% = J6,25+36 = J42,25 = 6,5M

b Oreer: 5 om; 17 am; 6,5 M.
N7, Croponnl nipamoyronbEnka 60 cM ¢ 21 cm. Memy paBHa Aua-
roHanp?

JluaroHanb NpAMOYroNbHUKA ABIAETCA THROTEHY0H NpAMOYTOJib-
HOrO TPEYro/leHUKA ¢ KATETAMH, PAEHLIMK CTCPOHAM NPAMOYTONLHUEA
3xagut runorety3a, no Teopeme Indaropa, paplo:

e=ya + b7 = J602 +91° = J3600 + 8281 = JT1881 =109 (cm).
Ormaet: 109 ¢cM,

N8, Huarconane keaapata a. Yesy papra cropona kpaapara?

OGo3HauuM CTOPOHY KBaapata 3a X, Torna no 1eopeme [Mudaropa
1101y HM:

al=xt+xha’ =2 ¥ =i;-
* em a2
2 o 2
* Otper: 2= 2
2
Ne O, MOoX%H0 JTH M3 KPYTIOTo ANCTA ede3a JuameTpom 1,4 M k-

pe3arh KBaapaT co CTopoHoii 1 M?

Yrobel #2 Kpyra anaveTpoM 14 M MoxHO
Obino BLIpelaTs KBaapar co croponodi 1 M,
AWaroHeNlb KBaapaTa xOMKHA OLTh He Gonbine
adamMeTpa kpyra, laiinem auaronant Ksaxpara
no dopmysne

N d=vP+1* =2
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Tak uto d = ﬁ:- 1,96 = 1,4

To ecTh Duaroxads Keaapara GonbLi¢ XMaMeTpa lcpym, a 3HaYMT
KBAAPAT BBLPE3ATh HENML3N,
OTpeT: HENB3A,

M10. Ha#aute puicoTy pasHolokoit Tpanewwm, y m'ropoﬁ OCHO-
BaHua 5 M 1 11 M, a Goxorasd cTopora 4 M.

Ilposenem sricorsl BB, u CC; . AABB; = ACC,D (no rniuorcHy3ze

M OCTPOMY yray). 8 <

3uaunt AB; = DC;.
BC = B|C, (vax kak BCCB;-
PAMOYTONBHHK).
b
ABI=%(AD_BICI)= ';‘(“—5)=3 M. 4 B rcn 2

AABB, — npamoyroasheilt. [losToMy
BB, = {AB? - AB? =47 =3 = J16-9 =T =2,6 .

Omer: \ﬁu =26 M.

M11. Haligkre Mexuady paBHoOEAPERHOIO TPEYTOIILHUKA C OCHO-
BaiMeM a W GokoBo#t cToporoli b, NpoReneHNyi0 K OCHOBa-
HHIO,

3agaua pewiena 8 yueGHuKe Ha CTp. 86 1. 63.

Nel2.  MotyT nid YBHAETE ApYT BPYra KOCMOHABTHI, JISTALIHE Hap
NOBEPXHOCTHIO 3eMNH Ha BHICOTE 230 KM, ecNH PACCTOAHHE
MENRY HUMIM no Apamoit pasxo 2200 km? Pamtyc 3eMnu pa-
BeH 6370 xm.

Hycte A 1 B Toukl, B KOTOPLIX HAXOIATCA KOCMOHABTHI

AQy =B =230 kM.

AB = 2200 km.

00;=00;=R=6370 xM. Ytobsl KOCMOHAB-
TH, HAXOARHECH B Toukax A i B, mMornu BH-
AeTs RpYT Apyra, Hano, urobnt Buicora OC
AAOB Grina Gonsllie paayyca JemiH,

AAOB -~ pasroGenpenssiit, nostomy OC
— BBICOTA, & 3HA4YHT H MeauaHa A40B, nosr1o-
My AC=CB =2200: 2 = 1100 xm.

Ranee, AO=AQ+0,0=230+6370=6600 kM.

39



OC = ¥40? - 4C? = 66002 —11007 =
= J(6600 - 1100)(6600 + 1100) = 4/77-100-55-100 = 10047755 =
= 10047 11-11-5 = 1100435 2 1100- 6 = 6600(xm),

— q10 Gonptwe ueM R,

Tak 970 KOCMOHABTRI MOFYT YBHACTD RpYr npyra
QOreet: MoryT.

M 13. B pabaocTOpOHHEM TpeyronnHHKE co croponoif a maltnwre
BEICOTY.

fposenem BuicoTy. OHa Takxe GyfaeT ABNATLCA M Meauanoli, Tak
XaK TpeYroJILHAK SBJIACTCA papHOOCAPEHHBIM,

HJanee no 'reopcuc Mudaropa:
=J,, X J -25-28,
Orset: %

M 14, Jlam otpeskn a u b. Kak nocTponts oTpesok: l)\'az-ib; ;
2) a2 b2 ,a> b7

1) Jlanm npa oTpe3ka a8 M b, TpeGyeTcs nOCTponTL orpe‘aox

Jaz +b% . TlocTpouM APAMOYTOALHE TPEYFONBLEMUK ¢ KateTamMM a U b,

Ero runoteiysa no Teopeme IMudgaropa pasna Va2 +b? , 2310 necTh

HCKOMBIl OTPR30K,
2) Heo6xopumo NOCTPONTH NPAMOYTONBHBIIH TPEYTONBHHK MO H3-
BECTHbIM FHEIOTENY3C a i KateTy b. Bropeil karer — no teopeme Inu-

daropa pasen va? ~b2 , TO €CTh ABARETCA HOKOMMM OTPEIKOM,

e 15*,  Hamn orpeskn a u b. Kak nocTpouTs otpesox x=+ab?
a+d a-b

Ecan MBIl nocTpouM OTpeIKR m = S~ # n="7=, T0, NONL3YACh

nperpioyuieit  3apaueii, ML CMOXEM  DOCTPOMTE  OTPEIOK

Imi—p? = v‘(a-:b)z —(“;b)z myfab=x  — HCKOMLI OTPEIOK.

(@+by (a=b _a*+2ab+b’-a+2ab-b" 4ab
4 4 4 4
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() -5 -
() -

To ecTh, ectH MOCTPOUTS OTPEIKH m=

10 Jab = Ym? - ?

a+b n_a-b
> 2 L]

a+b a-b
2 N n:-—E—-’
Ha e AC oTnoxim AB=ga, BC=b.

Teneps nocTponM OTpeskH m =

AC a + b, pa3neNvB €TI0 NONOAAM, IORYYHM AM = %b =m"~
Ot Touxi B or10KuM Ha ay4de BA oTpesok BNl =b, no.uytum AN
' -b

2

MNe16. Meway nsyMs (aGpHiHbIMM 3BakHIMH YCTPOSH noxarthili
Kenob and nepenaun MarepHanos. PAcCcTOAHHE MEXAY 3Aa-
HUAMH PaBHO 10 M, 8 KOHUE ken00a PacnoNoKEHB Ha BbI-
core 8 m M4 M Hal 3emaeil. Halinure aausy xenoba.

=a- b, paneanns ero nononam, nomyIHM AN = =

[ b4
B 18 m
[4]
4w
A 10 m D

Iipoeege BOLCD. Yetsipexyronptink, ABOD — npaMoyrons-
HHK, 30340, AB=DO =4 M; AD=BO=8m.
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CO =CD - OD = 8M — 4 M = 4M. ABOC — npamMoyronbHbiii, 1o
reopeme [Tudaropa nomyunm:

BC = VBO? +CO? =107 +42 = J100+16 = 4116 = 10,8 m.
Oreer: amuia xenoba 116 » 10,8 M. '
Ne )7, ﬁoxaxme, HTO €CNH TPEYTONEHHK UMeeT CTOPOHK 4, bcn

+ 8 = &, 70 y nero yron, npoTHBONEKALIHH CTOPOHE C,
npaMoi,

3anaua noxasana B yueGHHKe Ha ¢Tp. 86 1. 63.

Je18. Yemy paBeH yroa TpeyroiabHHKA €O cTOpoHaMH 5, 12, 13,
npoTHBOIEKAHT cTopoHe 137
CTOpORSL TPEYFONBHMKR 5, 12, 13,
TpeyroasHuk co cTopoHamMu 5, 12, 13 — npaMoyronsHEIl, Tak Kak
52+ 122 = 132 (cm. 3amauy Ne 17).
3HauKT CTOPOHA, paBHad I3, ABIIEICA THMIOTEHY30H, TaKk KAk OHa
fonablue kaTeTos U ApoTHBONCKAMKRH €if yroa papeH 90°, -

M 19.  Ha cropoue AB tpeyronsuuka ABC p3gTa Touka X, Jokaku-
Te, 4TO OTpe3ok CX MeHbme no KpaifHell Mepe oaHoit M3
cTopon AC wau BC.

3anaua soxaszaHa B ydeOHMKe Ha cYp. 87 a1, 65.

Ne20. JlokauTe, YTO PACCTOSRKE MEXKIY MOObIME ABYMA TOUKAMH Ha
CTOpOHAX TPEYTO/bHIKA He §0:1LLe GonbiueiH 13 €ro CTOPOH.

& [+

Ilycts B AABC AC — Goanutas ctopona, K €4B, M €BC,

Paccvorpum A BKC. Cornacro pesynetaty 3azaud Ne 19, moxiio
yraepwaaTh, uT0 KM < KB naw KM < KC.

Ecau-KAM<KB, To KB<AB, a sHaunt 1 KM<AB, 1o Tak xak AC —
Gonnwan cTopona, T0 AB < AC, sHauut W KM < AC,

Ecmu KM < KC, 1o cornacio 3anave Ne 19 wia AABC moxuo yr-
pepxaath, 4o KC < BC nne KC < AC, Ho tax kak AC — Gonbiuas
ctopoka, To KC < AC, a 3uaunt, H KM < AC, Tak yto KM < ACB
moBOM LIYaae,

Uro 1 TpefoBanoCch AOKA3ATD.
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Ne2l.  [ladel npaMan ¥ Touka C Ha paccTOAHWH h ot 310l Npamoti
JokaxuTte, 470 U3 ToukH C MOKHO MPOBECTH JBe U TOJALKO
JIBe HAKROHKLIE ANHHbE /, ccTH > A,

c

A D

Hposeaen CDLAB, CD=h {no yciosHio),
Otonum oT Toukd D na npaMmoil otpesku AD n DB, pasHBie

\hz -2 . HoayuumM, 4To
2
AC= Jr%hZ | +h2 =12 on? ekt =1t =1

Ananoruusio CB = I (no teopeme [MTudaropa). Tperre#i naxnonnok
HE MOMeT ObtTh N0 CBONCTBY HAKNOHHMX. YTo H TpefoBanoch Hoxa-
3aTh.

Ne22*,  JloKaxuTe, YTO NpAMAd, OTCTOSIIAS OT LEHTPA OKPYRHOCTH
" Ha pacCTOAHHE, MEHbLLIES PRAsyCa, NMCPEceKasT OKPYKHOCTh
B ABYX TOHYKax.

HycTt nana oXpyXHOCTE ¢ ueHTpOM O u panuycoM R 1 npaman a,
OTCTOAILAA OT LCHTPZ Ha paccToanue /2 < R,

Tak kak R > A, 70 3 forkn O MOXKHO MPOBECTH ABE H TOARKO ABE
Haitonele amanoft R (cm. sapauy Ne 21 § 7). OGo3waunM 3TH HAKROH-
Hue OC; u OC, Tak kak QC; = OC; = R, 10 Toukh C; u C; NCKAT H#a
OKPYHOCTH ¢ neHTpoM O U paarycoM R. A 3HaMUT, NPAMAA 3 HMEeT ©
OKPYAHOCTEIO B¢ obiue Toukn. B 3anave Me 14* § 5 Gpino aoxazano,
YTO OKPYKHOCTE I HpRMad HE MOTYT HMCTh §oNce ABYX ODLIHX rodek

a C, /“""":\‘_C‘
A

3Ha"iT, CCIM PACCTOSNHHE OT LiCHTPA OKPYNKHOCTH N0 TPIMOl
MeHRIIE PARHYCa, TO NPAMaA NCPECEKAET OKPYKHOCTD B ABYX W TONBKO
ABYX painHUHbIX TOVKAX. Yro u TPESOB&IIOC]: AOKa3aTh.
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Me23. Jlokawwure, uro ji00as xopra OKpyXHOCTHE He Gonbmie gua-
METPa H PaBHA AHAMETPY TOMLKO mrna, KOT/IA caMAa HBNACT-
€A AUaAMETPOM, :

Janaua peuwiena B yyeSuiske 5a ¢1p. 88 n. 66.

MNe24. . Jloxawwure, M10 ToUkH A, B, C nexar ua oanoli mpaMoit, ec-
ad: 1) AB =3 wm, BC =7 m AC = 12'm; AB = 107,
BC=17.1,AC=64.

A8 5 7T ¢ o4 4 0w g

—;-____._-.,
12 \m—/

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

Tax kak paccToanue meXgy ABYMA M3 ITHX TOYEK PaBHO CYMME
paccrosHuii OT HUX AC TPeThel TOUKM, 3HAYMT, STH TOMKH JIOWAT HA
oaHoH npavoit. UTo U TpeGoBanoCcs I0KA3ATH.

M25.  Jlokaxure, yTo MoJan CTOpOHA TPEYroasHuKa Goasiue pas-
HOCTH HBYX OPYTHX €ro CTOPOH, |

[Iycts cTOpoHBI TPEYrOMBLHAEKS 4, b, c.

B moGoM TpeyronsHHKe KaxAaas CTOPOHA MEHblle cymuu ABYX
JAPYTHX cTOpPOH (HEPaBeHCTRO TPEYNONBHHKA).

a+b>c,Torma, a>c-b,

atc>b.rorna,c>b-a,

b+c>ag,1orma, b>a-c.

Tax 410 moban cTopona 6oMBLUIE PAIHOCTH ABYX €10 CTOPOH. Yro n
Tpeﬁosa:tocs JCKAIATh.

Ne26, Moxer it y napa.ﬂnenorpauma <0 cropoHamit 4 ¢cM 1 7 ¢M
0aHa W3 Anarouasicii OuTs pabHol 2 cM?

JuaroHans pazdueaeT RAPANNENOTPaMM Ha ABA TPEYrONLHHKA CO
cropoHas# 2 ¢M, 4 cM, 7 CM, HO HEPaBEHCTBO TPEYronbHAKA 1S Bhi-
MIONHACTCA, TAK KAk 7 CM <2 ¢M + 4 CM —— HEBEPHO, 3HALNT AHATOHATH
He-MoxeT ObITh paBHOit 2 oM
OTBET" He MOWeET,

Me27. B TpeyronsHure ogHa ctoposa pasha 1,9 m, a Apyrar —
0,7 m. Haitaure TpeTsio cmpony, 3HaM, YTO €€ AMKHNA PaBHA
LEJIOMY MHCY METPOB.
B TpeyroAbHHKS KAXJAd CTOpOHA, MEHLIIEC CYMMBI ABYX APYrix
¢TOpoH, Ho Gonbme WX pasHocTH. IlyeTe X — TpeTH# CTOpOHA Tpe-
yromehuka, 8 = 1,9 u, b = 0,7 » — npe npyrue cropousl. Torza
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‘a=-b<x<a-hb. TaKk uro
1,9-0,7<%x<19-0,7:12<x<2,6
Tak KaK X — 1ejioe 9HcAo, TO X = 2

Orser 2 M.

Ne28*. [Jokaxure, uTo Melnana Tpeyronskiuxa ABC, npopepenman
H3 BEPIIHHBI A, MEHBUIE NOTYCYMMLI cTopol AB u AC

B ____““_?D
-
i 4

oy

/
/
A ¢
_‘ [Tyets B AABC mcmmana AA;, Hyxuo aoxazats, yto
Ad < AB;AC

Tponomsuym meaHalHy AA ) 3a A 1 Ha GPOAOHKEHHH oTnoXuM A D=
=AA; Toraa nomydennnii yernpexyronsink ABDC Oysner napanseno-
rpaMMoOM, Tak Kak ero saroHany AD w BC B Touke niepecedeHus nenar-
cfl nofioNam, 3HaMHT, BD = AC I Tomy ke AD=2AA,.

B AABD cropoHa MeHBIIE CYMMBI ABYX EPYTHX CTOPOH, TO' cm
AD<AB+BD,2AA, <AB+AC

AA< AB; AC

* Y710 1 Tpefonaniock AOKAIATE.

Ne 29*,  HM3BeCTHO, WTO AHArOHaNH YETH
pEXYronbHYKa nepeceKaiores, JIoOKuKHTE 4TO

CYMMa WX JUTHH MeHbme NepuMeTpa, HO
. € Gonblue MORYISPUMETPA YETHPEXYTONBIHKA

Nycts gnarosara AC m BD uernipes-

yroasiuka ABCD pepecekatorcs B Touke D

Hyxro aokaiats, uto AC .+ BD Gonbiue no-

NMyTICPUMETPA METLIPEXYronpHHKa ABC™ HO

MEHBHIE mepHMETpa. [IpaMEHsa HepaBeHCTBO

b Tpeyronbhuka a8 A AOB, A Bw
A COD, A AOD nonyunu :

AO+OB> AB.
BO~0OC >BC,
« OC+O0OD>DC,
AO+0OD> AD,
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CROXHB NMOWJEHHO HEPABEHCTBA, MOTYYHM:'
20B +20C +20D + 2A0 > AB + BC +CD + AD;
2((BO + OD) + (AO + OC)) >Papcp.

2BD + AC) > Pascp, BD + AO%PM

PaccMoTpes HepaseHCTBO TpeyronsHHKa ana A ABC, A ADC, A
DAB, A DCB, nonyqum:
AC <AB + BC,
+ AC<AD+DC,
BD <AB + AD,
BD<BC+CD.
2AC +2BD <2AB + 2BC + 2CD + 2AD, AC + BD <Pagcp.

%PMD<AC+ BD < Pypcn.
Yto u TpefoBaNoch AOKA3ATL. -

Me30.  Orpeszu AB u CD nepecexarores B Toue O. Jlokaxure, uTo
CYMMa PacCTOAHHIA 0T MoGo# TOUKM IIIOCKOCTH IO TOUEK A,
8. Cn D He mensme, yeM OA + OB-+ OC + OD.

B
¢ o
D
4
b 4
Hcnonw3ys HepaseHcTBo Tpeyronstuka ang A ABX u A CDX no-
TYHM;

AX+ BX >AB, AB = AQ + OB,
CX+ DX 2CD, CD =CO + 0D, 10 ¢cTb
AX+BX+CX+ DX 2AB+CD,
AX+BX+CX+DX240+0B+CO+0D.
Y10 u 1peforanocs NOKAIATE.

M 31*,  Ha npasonuneiiroM mocce TpedyeTed YXa3saTh MECTO aBToO-
GycHOl OCTAHOBKYW Tak, YTOOH CYMMA paccTosHuil 0T Hee 10
HacCeJEHHBIX TMYyHKTOB A i B Ghina uarsvensiueli. PaccMor-
PHTE ABa cydaf: 1) HaceNCHHBIC ITYHKTH! PACTIONOAEHH MO
pasHbIe CTOPOHEL OT WOCCE; 2) laceSeHARE NMYHKTH Pacnoxo-
WCHE 110 OBy CTOPOHY OT LIOCCE.



b

OGo3HaaHM Wocce &,

Ecanm A 1 B nexar no pajHue CTOPOHM OT 4, TO ocraMosxa O
AomicHa GuiTh B TOMKe nepecedenua otpesxa AB ¢ g. Ecnn O He nexur
Ha AB, T0 N0 HEPaBeHCTBY TPeyYroNbHHKA B A AQ B cyMMa ABYX CTO-
POH TpeyronbHAKa Gonbine TpeTreii cToponsl; T0 ecTh BO, + AC> 4B,
BOy+ AO > BO + AQ, 3uavnr, BO + AQ = AB — HaumMeHbIDAA CYMMa
paccTosHKi 0T ocTaHOBKR .40 HaceneHHHX MyHKTOE 4 H B, H Touxa
O — icKoman,

2)

B /
N / o
l 5" -0
- B
[TocTpoum TOURY B, CHMMETPHYHYIO B OTHOCHUTENLHO NpaMoil a.
[Tycte Touka O — Touka nepeceucHun A8, u a. Toraa cyMma paccron-
Huit oT O 10 4 1 B, Syzer namvensinei. Tax kak OB = OB, T0 n cym-

Ma paccToaHnit ot O A0 4 n B toxe Gyzer namMeHbinelt u 40 + OB =
AB,.

M 32. Moryr nu CTOPOHH TpeYroiLHHKA GLITE NPONOPLHOHANDL-
HBIMM wHciaMm 1, 2, 37

Ilycts x, 2x, Ix, ~— CTOPOHBI TPEYTONEHHKA, 4 X HEKOTOPLIH Kodhdn-
wreHT. Bocnombayemcs HEPABCHCTROM TPEYrOAbHEKA: ¥ + 2x > 3x. Ho
3TO HEBEPHO. SHAHIT TAKOTO TPEYTONRHUKA HE CYMIECTRYET.

OTBeT: He MOTYT.

xZ-""0,

M 33.  Nlokaxnre, 4TO B TPEYTOJALHMKE KOKAAA CTOPOHR MCHbLlE
NONOBHHBL MEPHMETPA.
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Oycte a. b, ¢ — CTOpOHL! TpeyrofbHika, [Mo HepABCHCTBY Tpe-
YrONbLHHKA:
cat+b,cte<a+b+te,2¢c<at+tb+ec.
g +b+c

2

c<-—’-)-
2

Hro # Tpebosanock AoKadars.

Ne34.  Buyrpa oxpyxuocTu paguyca R p3fra TOYKa HA PACCTOSHMEE
d ot uenvpa, Haifaure nanboncmee H HANMEHBINCE PACCTOA-
HHA OT 3TO# TOYKM RO TOHEK OKPYKHOCTH.

{lycts D — nponsposhHAA TOUKA HA OKPYRHOCTH.

o Hepasencty Tpeyronshika: OD< OCHCD, R HCD, CDZR d

3pech PABEACTBO AOCTHCACTCA TONBKO MPH COBNANCHUN TOReK D u B,

CD<OD +0C,

CD<R+d

* 3mech papencTso .nocmrae'rcxmmnpucomueum 'roqeuDuA.
3auur, HanvensiLee paccrosune CD pasHo R - d, a nauonsimee R+ 4.
Omer:R+d, R-d.

M35, BHe okpyXHOCTH paguyca R B3ATA TOUKA Ha pAaCcTORHMM d
ot uentpa, Haitnure naubonsiiee # HaUMeEnbILES PACCTOR-
RHA OT TOH TOUKH JO TOYCK OKPYMHOCTH,

3apaua pemiaeTcA AHANOTWMHO NpeapiTymIeit.
Omer: R+d;R-d,

M 36,  MoryT Jm nepeceKaThea OKPYKHOCTH, UCRTPH KOTOPHIX Ha-
XONATCA Ha paccToAnuH 20 cM, a pamuycel 8 e m L1 com?
OO0BACHUTE OTBET.

l'lm Oy, 1 O — BERTPLI OKPYRHOCTEIK, Ech OKPYKHOCTH Tiepe-

CEeKAAOTCA B HeKOTOPO#H Touke D, 10 monxHO GbiTh:

-0y,D + QD 2 0,010 HepaBesicTY TPEYrONbHUKR), TO €CTh -
Ryt Ry 2d,
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8 + 11 2 20 — nesepHoe HEPABCHCTBO, B IHAUNT, OKPYIKHOCTH HE
MOCYT MEPECCKATHOA.
OTBET: HE MOTYT.

Ne 37,  Moryr Ainl niepeccRaTbCA OKPYRHOCTH, LEHTPH KOTOPHK HA-
XORATCA Ha PacCTOAHKH 5 cM, a paguyce! 6 ¢ o 12 cm?
Ofuacuure oTaer.

)

° 0

HomycTiM, YTO RakiHbie OKPYXKHOCTH TIEPECEKAtOTCR B Touke A,
Crenoparemao QA =R = 6 oM, (A = R, = 12 oM, 0,0; =5 ¢M., Co-
FIRCHO HEPABCHCTBY TPEYTOABHWEA AQ, SAC| + 0)0), To ecTh 12 £6

+ 5, uT0 HeBepHO. Bumonpyxnocmnenepecemmu.
Oreer: Re MOTYT.

M 38%, oxaxnre, YTO B 3agaye 36 OKPYKHOCTH HAXOAATCH OAHA
BHE ApYyTOl, a B 3a7a4¢ 37 OKPYKHOCTH panuyca 6 cM HaXo-
AUTCA BHYTPH OKXPYXHOCTH painyca 12 om,
1) Hano noxasarh, 9TO ecny PacCTOSHHE MEXAY LEHTPAMH OKpYXK-~
toct 20 cm, a panuycst 8 oM i 11 oM, TO OKPYKHOCTH HAXOAATCA OANA
sue npywﬁ.

Tpamem Oy, Oy— HCHTPH OKpYXRHOCTEI, 2 Ry, R; — uX paguychi;
00, =20cu, Ry =8B cM, Ry =11 ¢m.

JlomycTie, YTO 371 OXPYRHOCTH HMEIOT OIIXYIO BRYTPERIBOIO-TOMKY
A, cnegosateaniio 4 < Ry, (b4 S Ry, Tax xak. At mobhax Tpex To4ER
PacCTONHHE MEAKLY MoGbIMI ZBYMA 13 HUX HEe GONbUIC. CYMMEL pacCTON-
HHiA OT HHX Jo TpeThel ToukH, 10 00 S OA+(hA4, 010, 5 Ri+R; Tax
Kak O d S R), OhA. <R, Tomyam 20 < 8 + 11, 20 <19, 910 reaepHO, 2
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3HAYHT, OKPYXHOCTH He HMEIOT OOLLIMX BHYTPEHEHX TOYEK It JEXKAT 01Ha
BHE APYTOi.

2) Hapo pokazate, uto ecnd Oy = Scm,a Ry =6 ¢M, R = 12 cm,

TO OKPYIKHOCTE € USHTPOM () H paIMycoM R, HaXOARTCA auy'rpn BTO-
poii OKpYXHOCTH C LeHTpoM O; K pauycoM R,

IlepBas OKPYXKHOCTb HaXOJHTCA BHYTPH BTOPOMN, €CNH BCE TOMKM.
nepBoil OKPYXHOCTH ABIAOTCA BHYTPEHHHMH TOYKaMH BTOpoit oOk-
PYXHOCTH,

TTpeAnOAOKHM, UTO CYLISCTRYET TOMKE B Ha mepeolf OXpYXHOCTH,
KOTOpan JICKUT BHE BTOPO# OKPYRKHOCTH.

Cacnoparentio BO, = Ry, BO» > Rx

BOy=6com; BO, > 12cm,

TTo HepaBeHCTBY TPEYTONMLHIUKA UM Touek B, Oy, O, noayuum:

BOy < BO + O10y;

BOX 6+5;

BO< 11 em.

HNomyunny npotueopeune (B0, > 12; BO, < 11). 3naunt, BCe TOUKH
neppoll OKPYKHOCTH ABNMOTCA BRHYTPEHHHMH TOUKAMH BTOpoit Ox-
PYKHOCTH, TO €CTh NEpbas OXPYAHOCTD JISKAT BHYTPH BTOPOii.

M 39.  MoryT nn nepecekaThC OKPYRHOCTH ¢ paauycami R, H R,
M PacCTOSHMEM M&xIy uentpamu d, e R, + Ry <d?-
Iyers O 1 Oy — HeHTPH OKpyxHocTeH, Een OKpYRHOCTH mepe-
CEKaloTCA B HekoTopoli Touke D), T Mo HEPABEHCTEY. TPEYronbHAKA:
oD + O,D = (WO,,, T0 ecTk Ry + Ry 2 d. Ho mo ycnoswio 3afaun
R;+ R; < d Tax uro oxp:mmocm nepecexarbea e MOFYT,
OTRET: HE MOTYT,
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M 40*. [aum Tph NONOXKWTENBHBIX YHCAA 4, b, €, YAOBIETBOPALO-
mue yoIoBusM g b < ¢ < a + b. JJokaxure nocnexosa-

TeNLHO YTBEPKACHAA:
1) g ital=b? .
2¢
2) cymecreyeT npsasoyroasEbifl TpeyronsHuk BCD, y koto-
, 2 2 .
poro renoTenysa BC = a, a karer BD = ."_2";:_“’;
3) mpeyronstux ABC, y xoroporo BC = a, AB = ¢, a pac-
2,.2 32
cronrme BD pasno f-l;c—'-’; , HMeeT cropory AC = b.

1) HokaxemM, 410 Ang TpeX OONOXKWRERBHRX uucea a, b, ¢, rakux
410 0 < g $5 S¢ < a+b, BHNONHAETCA HEPABEHCTBO:

2 2
0(#( a,
c
E+a? 82 (F-tP)+a® (c-bNc+b)+d
2c 2% 2¢

Ilo ycnoeito ¢ 2 b, a 3uaunt (¢ - b) 2 0, a Taxk xak a, b, c nonexu-
- 2
remuie wcns, o =M1 e_
ra’-p? N
2c

>0, TO ecTh

0

cral-p?
2c

_S4at-bl-2ac _(+a’-2a0)-8 _
- 2¢c ac -
_(c-a) -8 (c-a-b)c—a+b)
ET 2

o yenoHio ¢ < a + b, cneaopatense ¢ - g - < 0, ¢ 2 a, caenosa-
refbho ¢ — a2 0,a ¢ —a+ b > 0, Tak Kak b — ROMOKNTENLHOR YHCTO

{c—a-bYc—a+h) <0. .
2e

Paccmorpum pazHocTs a=

Tak YTO

2,2 42
UeM A0Ka3aHO HEPABEHCTBO 0 < # <a.

2) MokaxeM, 410 CYIECTBYET npaMoyronbynit ABCD, y xoToporo
runcredysa BC = a, karer
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BD = crat-b

2c

A ] D B
2,2 32
c“+a“-b
M noxasany, uTo 4, z—nonomensme YHCAO, NPHHEM
c

el +a-p?

2c

ct+a?-p?

2c

< g .. Moxno nocrponts orpesck BC = a m orpesok BD =

, mpuyeM BD < BC, Tak kak

2 2
BD = -%e-a-—w-b—), a orpeskn x=22, y—% MOXHO [t0-
[ -4

CTpONTE Coco00M NOCTPOSHUA YETBEPTOrC NpONOPLHOHANEHOMO OT-
peska. ClienoBaTenpHo, MOXHO NOCTPOUTDL pAMoYronekHbill ABDC (rno

xm‘rynmno-reuyae)cnpmmymouD karerom BD u ranoreHy3ofi

3 ) Hokaxem, uro AABC, B xoTopom BC =g, AB =ca paccrounue

BD = c2iad-b

2c
PaccMotpum  npamoyroashbit ABDC, 8 xotopoM BD =
2

Y
EMHBC a.
2¢

» HMEeT cropory AC = b

2,2 22\
Ilo reopeme [ndaropa orpesok CD = Jaz _[__"' "';c., 4 ] _

Katers A BDC
2 2 1
AD=AB-BD=¢ _E_.‘:_g::_é..
A ACD - Tox¢ NpAMOYTORBHHIH, Tak MTO
2

2
__’H*_—b’ vat-| a2t ) |
AC=ADHCD>=|€ % “ 2
=t el? +a2-b2)+a2 =52
Tak uro AC
Y10 n TpeboBanock KOKAIATh,
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Nedl.  [Tanw! TPY MOACKUTENBHBIX Yucna a, b, c. Joxaxkure, 1o
eCNY KAKIOC M3 DTHX YHCEN MEHBING CYMMB! ABYX HPYTHX,
TO CYISCTBYET TPEYFOJILHEK CO CTOPOHAMH 4. b, ¢.

Mycrs ancha a, b, ¢ pacnonokeHsl B NOPAIKE MX BO3PACTAHHA, TO
ecTh a £ b < ¢. Tak KaK KAWIOE H3 THCEN MEHBIIE CYMMS! JIBYX IPYTHK,
MO YCIOBHIO TO ¢ < 8 + b, 3HauHT 8, b, ¢ YIOBNETBOPAIOT YCIOBHAM 2a-
Aaqv Ne 40, M cymecTBYET TPEYrOABHHKK CO CTOPOHAMH 8, b, ¢,

Uto 1 1pefioBanoch AOKAXATH,

Ned2, Moxuo 14 NOCTPONTS TPEYFONLHIX CO CTOPOHAMM:
Da=lcm,b=2¢cm,c=3 cm;
Da=2cm,b=3cm,c=4cM;
3)a"3cu,b=Tem,c=11cm;
4)a=4cem b=5cM, c =9 cm?

Ecnu Gonsman cTOPOHA MeHbILE CYMME! ABYX ADYTHX CTOPOH, TO
TPEYTONEHUK MOCTPOUTH MOXKHO,

Da=1cm;b=2cM;¢c =3 cm, :

3 <1 +2 — HEBEPHO, 3HAUUT TPLYNOALHUK noapom HeN53IA.

a=2cem;b=3cm;c=4cm,

4 <2 +3 — BEpHO, 3HARHT TPEYTONBHIK MOXKHO TOCTPOUTD.

a=3em;b=7c¢m; ¢c=11cm, 11 <7 + 3 — HeBEPHO, AHAUHT

TPEYTOABHUK MOCTPOHTD HEMB3A,

4)a=4 cM;b=5cm; c=9cM, 9 <5 +4 — HEBEPHO, 3HATMT Tpe-
YIONLHUK MOCTPOUTD HEABRT. |
Oreer: 1) Her; 2) Aa; 3) seT; 4) HeT.

Ne 43*,  Mawst Ase OXpyRHOCTR ¢ paxiycamu Ry, R: u paccTonHNeM
Mexpy iesmpams d. Jloxaxmte, Ym0 eCiid KaXI0e U3 qvcen
Ry, Ry ¢ d°MeHEINE CyMMBI ABYX APYTHX CTOPOH, TO OKpY®K-
HOCTH NEPECERATCY B ABYX TOYKAX,

TﬂKKaKd<R.[+R2;R; <d+R;
Ry< d + R, , ToO MOXHO NOCTPORTS TPEYTONLHUK CO CTOPOUAMH, HTHHA
KoTophix Ry, Ry, d. Ofo3naunM 310T Tpeyronsiuk 004, rae 0,0,=d,
OA = R;; QA = R,, Ho oxxty ctopony ot npamoii 0,0, pacnionoxeH
A 0,AQ,, CaenoBatensho, 1o APYryio cTOpoHy oT 0,05 MOXHO OTIO-
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axute yron 040,B, paermiit yray 002A, n yron 0.0\B, pasHsiii yrny
0,0,A. Tlonyuurea A0 0,B=A0,0,A ne cropoxe # AByM npHaexa-
IoHM K Helt yrnaM. 3uauur, OB = O)A = R, 1 O;B = Q4A = R;. 3Ha-
YHT, TOUKY A W B npusaanexar ofeumM OKpYKHOCTAM, a TaK KaK ABe
OKPYKHOCTH HE MOTYT HMeTh §oee BYX 0DIMEX TOHEK, TO OKPYXKHO-

CTH NEPECCKAIOTCA B ABYX M TOILKO HBYX MOCTPOSHHLIX HaMH TOMKAX
AurB.

Yro 1 1peGoBanock A0KA3aTh.

Ned4. V¥V npaMoyroipHOTe TPEYrONBHMKA OJHH KATET papeH 8 ¢M, a

CHHYC MPOTHRONEKALIErO eMy yraa paven 0.8, Haitaure ru-
MOTeHy3y H BTOpoit KaTeT.

[N
&

. N a
a=38cm,sing=0,8, sinot==—,TOrNA ¢ = —— =——— =10 CM;
[+

b= ye? ~a? =v107 -8% =/100-64 =36 =6cm.
Otbet: 10 cv; 6 CM.

Md5. B npaMoyronbHoM TPEYTO/IbHUKE THIOTEHY3’a PaBHA 4, 2
OfHH H3 OcTpuiX yrios o. Haligure pTopoti ocTpwiilt yron u
KATETHE,

B

A c
Tak xaKk ZB+a=90° 10 ZB =90° - q.

Jance, sina =-‘£ : JHAUMT cosa =£, TaK uTO
a8c BC

AC=BCcosu=gsina
Oteet: 90° — a; asing; acosc.
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Med6. B npaMoyroibHOM TPeYroAbHHKE KATET paBeH &, a NpOTHBO-
nexamuil eMy yron o. Haitgute sropoit ocTpuiii yron, npo-
TYBOMCKALIHA eMy KaTeT ¥ FHNOTEHY3Y.,

C
a
B AV}
ZC =90° - g, Tax Kak £ C+o=050"
sina=£, nodToMy AC = ’,BC = .a
AC sing  sing
AB -
COS ¢t =, TAK YTO
AC
AB = ACcosa =—f’--oosa =fﬂ=—‘-{-—.
sin sing go

OrBeT:QOG-a;i; .a
go - sinoe

Ned7, B npAMoyronabfioM TpeyronbHUKE JAHEI THIOTEHY3A C B OCT-
pulii yron ¢. Haifaure kaTeTsl, WX NpoeKUHN HA THACTEHY3Y
H BLICOTY, ONYINEHHYIO HA THROTEHY3Y,

c

4 D B
cosQ =§%, AC = AB cosg = c cosa.

sina = %, BC = AB sing = ¢ - sing. Janee, ZDCB=90"-

— ZB=/0u=ZA,
Tax uro BD = BC sing = csina-sing = ¢sine .
AD = AC cO50L = CCOSCL- COSO = ¢COs2at .

CD = AC sina= ¢ sinu cosal,
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M 48. - 1) Haitaure sin22°; sin22°36'; sin22°38°; sin 22°41°; cos68°;
cos68°18'; cos68°23°.
2) Haiinute yroa x, ecim sinx = 0,2850; sinn = 0,2844; cosx =
0,2710. .
1) sin22°=0.3746; cos 63° =~ 0,3746;
sin 22°36'=~0,3843; cos 68°18' = 0,3697,
5in 22°38'~(,3848; cos 68°23' = 0,3684,

sin 22°41° = 0,3856; _ -
2} sinx = 00,2850 npn | sinx = 0,2844 npu cosx = 0,2710 npu
x = 16°34"; x=16°31% x= 7417

M 49, Haiipure 3HaueHHf CHHyca 11 KocuMyca yrnoB: 1) 16°;
2) 24°36’; 3) 70°32; 4) 88°49’
1) sin 16° = 0,2756;
cos 16°=0.9613,
2) sin 24°36* = 0,4163;
c0s 24°36' = 0,9092.
3) sin 70°32' = 0,942%;
cos 70°32' = 0,333,
4) sin 88°49° = 0,9998;
cos 88°49' = 0,0206.

M} 50. Haliaare penHunny octporo yria X, ecam: 1) sinx = 0,0175;
2) sinx = 0,5015;3) cosx = 0,6814; 4) cosx = 0,0670,
)sinx=00175mpux=1°
2)sinx=0,5015 mpa x = 30°6-.
3)cos x = 0,6814 npu x =47°3°.
4) cos x = 0,0670 npu x = §6°9",

NeS1.  Hafigare 3padeHde Tamrenca yrna: 1) H®; 2) 407307,
3) 50°30'; 4) 70°15".
Deg10°=0.1763; 2)tg40°40'=0,8591;
3)tg 50°30' = 1,213; 4)tg 70°15'=2.785,

Ne52. Haftaure octpmit yron x, ecm: 1) tgx = 0,3227,
2) tgx = 0,7846; 3) tgx = 6.152; 4) tgx = 9,254,
1)tgx=0.3227; 2)tg x = 0,7846,
x=17°53", X =387,
Itgx=6,152; 4)tgx=9,254;
x = §0°46', x=83°50.
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M 53. Beicora pasHOOEAPEHHOrO TpeyrolbHuka pabHa 12,4 M, a
ocxopanue 40,6 M. Haitaure yrim TpeyronsHuxa 0okoBRYIO
CTOpOHY.
AB = BC (TaK kKak TpeyrofbHuK papHobeapeHHsiil).
BD mserca BHICOTOH, A 3HAYHT, # MEAHAHON, TaK trro

AD~—406M 20.3 M.

AB= \’AD2 +8D° = 2032 +12,4% = 23,78 M (110 Teopeme Mudaropa.
‘ B

1 g N

A b 7 e

BD 124
R e = e 1 (1,61 1°25°
igZA =5 203&0 08, 3HaUMT L4 = 31°25

LA = ZC = 31°25' (yrant npr OCHOBAHHR pasnoﬁe.npeunoro 1pe-
yroabhmxa). £B = 180° -2 - 31°25=117°10".
Orser: 23,78 M; 31°25% 31°25'; 117°10°

M54,  Ornomende KareToB OPAMOYTONBHOFO meyronmﬁxa paBHO
19: 28. Halinure ero yriel.

tgLA= % » 0,6786, Tak uto ZA = 34°10", Jlanee,

ZB =90° - LA =90° - 34°10' = 55°50".
Orteer: 90°, 34°10°; 55°50',

M55, CropoHu npaMoyronsHHKa pasii 12,4 u 26. Haitaute yron

MEXIY JANATOHANIMIA,
A
Lip
B
[+3 [
AD= %AC 124 ¢ BD— 1 =32f‘-=13;
g £ABD = 22 “’D ?:a 0,4769;
Tak aro AABD = 25930'; LZABC =2 ZABD = 51°,
Onser; 51°
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M 56. [inaronanu pomba pasum 4,73 u 2,94, Haitavre ero yrmi.

D
BO=0D= -8p =221 47,
2 2
AO=0C= -;—Ac=-‘!’-213-=2,365;

tg ZBCO = % 1,47: 2,365 = 0,6216, T2k uyro ZBCO = 31°52;
ZBCD =2 /BCO = 31°52' «2 = 63°44';
ZA = LC=63°44";
B = 4D = 180°-ZA=180° — 63°44' = 116°¢".
Oreer: 63°44"; 116°16",
M} 57.  Cropoua pomGa 241 m, seicora $20 M. Hatiawre yrast.

sing = 4!2%07 = 0,4979 , 3naguT 0 = 29°52"
B= 180 a = 180° - 29°52' = 150°%".
Oreet: 29°52' 1 150°8",

M 58.  Paxmuyc OKpYXHOCTW paBeH 5 M. H3 Touku, OTCcTOAwWell OT
ueHTpa Ha 13 M, NpopeneHH KacaTeNkhie K OKPYXHOCTH.
Haiianre anniel KacaTensHBIX M YFOJN MEXIY HHMH.




AABO — npamoyroibhslil, Tak 41O

AB= VA0 -08* =132 =52 =J169-25=4/144 =12 m
24 =2 ZBAO.
sin 2840 = 323 . 0,3846, Tax wt0
A0 13
ZBAO =22°37, a 3nauKt
ZA =22237 = 45°14".
OteeT: 12 M; 45°14".

Ne 59,  Tenb 0T BEPTHRANILHO CTOALLETO LWISCTA, BHICOTA KOTOpOIo 7
M, cocTapifeT 4 M. Boipasute B rpamycax BBICOTY COTHUA
HAN FOPHIOKHTOM.

fga= i— = 1,75, TaK "4to

@ = 60°16°.
Orser: 60°16”.

M 60,  OcHosaHke paBHOOGADPEHHOIO APAMOYIOILHOTO TPCYFodh-
KUK pasHo 4. Halinute 60xoBY10 CTOpOHY.

a
Yranl npH OCHOBAHWK paBROOEIPCHHONO NPAMOYIONLHOFO Tpe-
yroaeiuka pasiel 45°. [Tycte Gokosas cropoHa paeia x, TOrAA:
sin 45° = -'E;x=asin45° = ——“‘E.
a 2
Orset: a2

3
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Ne6l, HaiauTE HEIMIBECTHBIE CTOPOHBI M OCTPHE YTIIBl OPAMO-

YrOALHOrO TPEYTOMBHUKA MO CNEAYIOLMM HAHIbIM:
1) no mayM raTeTam:
aja=3,b=4,;
8)a=9,b=40;
B)a=20,b=21;
r)ya=11,b=60;
2) ne rEROTEHYIC H KaTETY:
ayc=13,a=5,
6)c=25,a=T;
Bya=17,a=8,
r)c=385,a=84;
3) 0o rUmOTEHY3E M OCTPOMY YTUNIY:
a)¢c =2, a=20%
6) c =4, a=50°20"
B) c = &, o = 70°36";
r)c=16,0="76°21";
4) no KaTeTy H UPOTHRONCHALIEMY YTY:
aya=3 u=30°27"
6) a=5, x=4048%";
B)a=7, a=60°85",
rfa=9 a=63"

1) [lo aBy™ KaTetam:

a)a=3;b=4,;

c= V457 =y3244% = 9416 =425 =5.

tga=2=2=075, a=36°52 B=53F

2) o ramoTeyse 11 KaTery:
aye=13;a=35.

b=yt —g? =132 =52 =4169-25 =144 =12,

sing = %# 0,3836, a =22°37 P=69°27,

3) INo renoTeHy3e ¥ OCTPOMY 'yr:ly:
aye=2;a=20°

sin 20° = -E ;a=csin20°=2-0,3420 ==0,684 =~ 0,68.

c0s20°= 2. b=c c0s 20°=2-0,9397 = 1,879 = 1,88.
C
B =90°-20° = 70°. ‘
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4) Mo KaTeTy H NIPOTHBONEKAIEMY YIAY:
aya=3; =307, ﬁ 90° - 30°27' = 59°33"
sinct = sin30°27° = : ;

a 3

c= = 5,92,
sin30°27 05068

30027 = 2.
tg =2

b= —I = _a5,1

1230727 0,3879
3apanua 6), B), r) BRINOAHAICTCR AHATOTHYHO.

M 62, YnpocTHTE BLIPaXKCHHA:
1) 1 - sin’a;
(1 - oosa)(l + cosu);
3) 1 + sin’a + cos o
4) sma sina cos’a;
5)sin‘a + cosza + 2sin’a cos?a;

6) tg’a - sina tg%c;
7) cos’a + tg’a.

8) tg’a (2cos’a + sinuza - 1),
9) l-tgza;!g"a
cos’ a
1) 1 - sine. =(sin’a+ cos’a) ~ ~ sin %0 = cos’a. e
(- oosa)(l +oosa)'- | — cos’a = (sirfa + cos® u)——cosa sin’a.

3)l+sma+oosa"l+l—2

4) sing - sina cos’e = sina (1 — cos’a ) = sinesin’e = sin’a,
S)sma+cosa+28mucos2a (sin°c + cos’ r l’—l
6) tga — sirfax tg%a = tfa (1 — sin‘a) = tgercos’a = sina.

7) cos*a + tgfacos’e = cos’at (1 + tg%a) = cos’ =1

cos” &
8) tg’a(2cos’a + sin‘a— 1 )= tgzu (cos’at + cos’a + sin’a - 1)=
. 2
sin” o .
= g% cos’ e = ——-cos’ @ =sin’a
cos“a

1o i gt

gy 1=t atige, '2 (1-tgfa+rgta)= (1+ tga )(1 -tg’ a-ig'ar
cos" &

=1 +tghe.

(Uonesyemca dopMysoit (a + b)a’ - ab + b)) =2’ + )

&



Me63. BoiuncaMTe 3HAYSHRA Sina H g, ecan:

{)cosa = 1—55;2)cosa= -ll-;sf;.?.)cosa=0,6.

Jagaua peureHa B yueOHHKe Ka ¢Tp. 91 n, 68.

M 64. Haligure cose M tga, ecnm. 1) sinat = %; 2) sina = %;
3)sine=0,8.

1) sinae = 3
s
sinfq + cosfa= 1.

sma 34 3.5_3

cose 55 54 4
3anauun 2) M 3) pemaroTca aHAROTHYHO 3aAaHEo 1).

65, [octpoitte yron o, ecnd wspectHo, wrto: 1) cosa = %;

2) sina = i;3) sine = 0,5; 4) tga = -31; 5) tga = 0,7.

3aaaua peiuaeTca nyreu NOCTpOeHHA npmoymmnoro TpeYToNLHAKA
RO KATeTy H FHNOTEHY3C.

l)oosa=-4-, 2)sma==i; 3) sina = 0,5;
Htga= ;; 5)tgu=0,7




MNe66. B npaMOYronbHOM TPEYTOABHHKE ¢ FHNOTeHY30l a H yrnoM
60° HailguTe KATET, MPOTHBONEKALIHIA YTOMY YITY.

af3

sin60° =2, Tak 410 & = asin 60° -2

- .
Orser: 593
P

Me67. HaiiauTe paauyc r OKpYXHOCTH, BIMCAHHOK B pasubc'm-

poHHMil TPEYTONBHAK O CTOPOHO# a, M paauyc R OKpYyKHO-
CTH, ONTUCAHKON OKONO Hero.

Y PaRHOCTOPOHHETO TPEYIONLHHKA LEHTP BNHCAHHON OKPYXHOCTH
COBNAmAeT ¢ USHTPOM ONHCAHHOLM, Tak Kak OMCCEKTPHCE! 1eXar Ha ce-
PEAHHHEIX NEPNEHAMKYAPAX K CTOPOHAM TPEYTONbHHUKA.

Taxk o BIUCAHHON OKPYKHOCTH = 2 1930°= 2
pannyc xpy 5 g3 25
3 =—a—, 0
cos30° SR 109TOMY

Paauyc omvcasHoil OKpYKHOCTH

R=£:c0530°=£:£=—ﬂi=-‘3—

2 22 243 3
OTBeT: —o= | .
W3 B

Ne 68. B 1peyroiuHuke ofHi H3 YINIOB NIPH OCHOBAKHM paBeH 459, a
BRICOTA JICNIHT OCHOBaHHE Ha vacTH 20 cm B 21 oM, Halinute
Gonsuwy GokoBYIo CTOpOHY'.

B

' Hioria B npoH3RONLHOM Tpeyronbiuke, Neobglatcabio pasrobeapen-
HOM, CTOPOIiA, HPOBCACIIIAA FOPHIOUTAILHO, HAILIBACTCH OCHOBAIIHEM, A ZBC
APYTHE — GOKOBLIMH CTOPOHAMH, KAK B ZanHoi jazaye.
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Paccmorpum AABD.

LA = 45° (1o ycnosmo).

ZD = 99° (tak kag BD 1 AC), sHaunt ZABD =45%u

AABD — papHoGenpennlii, noatoMy AD = BD =20, a DC =21

Hanee

AB = VAD? + BD? =420% +20% = J400 + 400 = y/2-400 = 202,

BC = YDC? + BD? =v20% + 212 = J400+ 441 = 29,

Boneiuag Gokosad cTopoka 29 cM. Eca AD =21, a DC =20, o0
AB = 2142, BC = 29, sHaqur Gosbluas Gokopas CIOpOHA pasHa
212 M 29,7 om,

Omeet: 29 om waen 21 V2 oM = 29,7 om,

Me6Y.  V TpeyronLHHEA OAHA M3 CTOPOH paBHa | M, & MpHNeKanMe
K Heil yruel pasubt 30° u 45°, Hatigure Apyrue cropounl
TPeYTONLHUKA.

A

ITposepen BDLAC
ABDC — pasnoGeapenskiii; (Tak kak ZC=ZDBC=45°%) BD = DC
Mycte BD=x M.
AC=Im;AD=1-1
BD x

=22 __*
830 =D " 1=x

1+ 130°)=re30% x = B30 1 )
'( 530" )= 30, 1+1g30° 1 1443

Tak yro BD =ﬁ;-‘= cD
+

. ..o BD
singd’" =—
! BC
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sind5°  1+y3 2

stn 30°=£
. AB

= ‘5 20517M.
l+73 S

BD 1 | 2
F—= = 0,732 m.
sm30° l+J_ 2 1+3

Orer: ~0 517 ;0,732 m.

MNe 70,  HwaroHads npAMOYroiislidka 8 Apa pa3a Ooaslie OqHOH U3
ero cropoi. Hatimute yrast Mekay AnaroHanAmMy.

B c

A D
Huaronanu npAMOYroNbItHKa PasHbl B TOMKOH NEpeceuCHUs REANT-
cq nononaM, Mycts CD x, Torza AC = 2x, ZCAD = 30° (8 npanmo-
YTOABHOM TPEYIONBHUKE KaTeT, npoTneoackawmii yrry 30°, pasen ro-
NOBHAZ THROTCHY3bI).
AAQD — pastioSenpenntsiil, 3HauHT H ZODA = 30°. Torna
ZAOD = 180° ~2 '30° = 120", : ,
ZAOD 1 £DOC — CMEAUBIC, TOITOMY
ZCOD = 180° - 120° = 60°.
Oreer: 60° 1 120°.*

M 71, J.'[uarmla;qn posbapasubt g a V3 . Haitanve j:n‘m:; pomba.

B8
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HAuaronann poMGa nepneHRMKYNAPHL! APYT IPYry, TOUKOH nepece-
YeHHA JEMATCA NONOVIAM H ABAMIOTCA OHCCEKTPMCAMH YINOB 3TOrO
pomGa. Ficnons3ys 3TH CBOHCTRA MOMYHHM®

Ao0=2 :BO = ﬂ

2 2 .

tg/BAO = Bo_ a3 + 2 af3 2

AO 2 2 2 g

ZLBAO =60°,

ZA=2/BA0=2-60°= 205

A= C=120°

ZA 1 £B — yruel pomGa, HpHACKaLIHE K ONHOI CTOPOHS, IHAYHT

Z A+Z B=180° 10 ecTn

ZB=180°—- £ZA =180° - 120° =60°.

ZD =~/ B=60°,

LC=ZA=120,

Oteet: 60°, 60°, 120°, 120°,

=3, Imauut

M72. Kaxoit 13 yrnop Gonbme — o mne B, ecm: 1)sina = %

en_ L0 2 .. 3 . 3. 22,
sinp 4,2)s_ma 3,sm[.’. 4,3)<>cnm 7,cosﬁ L

4) cosa = 0,75, cosp = 0,74; 5) tga = 2,1, 1gf = 2,5;
3 5
Oiga = =, tgff= =7
8 3 & 2
Ilpn pemrenny 3aga4y UCMOAL3YEM TeOpeMy 7.5.
1) sina = -;-; sinp= %; sin > sinp. Toraa, 0> B.
. 2 . 3
2)sina= —;sinf= =;
) siha 3 sinf 2
sina < sinf, Torma, o < p.
3 2
3 T e s = -
) cose > cosp s
coso > cosf, Torna, a<p.
4) cosu =0,75; cosp = 0,74; cosa > cosp. Toraa, a <.
Stga=2,1;12gp=2,5; t1go. <1gp. Torma, ¢ <PB.

6) tga = -g-,tgﬂ= —:-;tga>th.Torna, a>p.
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Ne73. -V mpamoyronbHoro TpeyronbHuka ABC yron A Gonbiue yi-
na B. Kakoit u3 katerob Somsuie — AC unn BC?

A

c B
ZA> /B, Torga, cormacHo Teopeme 7.5 sinZA > sin/B
HoBC=ABsinZ A, a
AC = AB sinZ B. Tak yto
BC > AC, Tax kax AB = AB, sinZA > sinZB.
Orset: BC.
N 74,V npamoyroasHoro TpeyroneHnka ABC karetr BC Gonstie
kareta AC. Kakoil yron Gonse — A wnu B?

Vron A Gonswe. Pelliexiie 3anault peiaeTca aHANOMMHO PELUICHUIO
M 73.
Orser: ZA.
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§ 8. flexapmossi keopdunamer Ra nrockocmu

1 Ipoeexnure ocu xoopamiat, BuGepTe eAHHHLY MMMHBI Ita
OCAX, mocTpelite TO4Kd ¢ koopawrHaramm: (1; 2), (-2; 1),
1-1,-3), (2, -1)

VA
B¢-21) _”’A(l; »
CxM, 1 !
-t 4 ~»
-2 «~1 ..o. x
1t 1 To@-
N(% -:l-
N3 Ha npamoii, mapanacastiol OcH X, BIATM ARE TOYKH. ¥ OA-
HOll H3 HHX opAKHATa ¥ = 2. YeMy paBHa OpAMHATA APYFOdi

TOHRH?

V BCeX TONEK HA MpAMOf, napaaneAbRolt OCH X, OPAWHATE TOYEK
paBHRl, 3HAYNT OpPAHHATA APYroi TOUKH Toxe papHa 2,

Orger: 2

M4, Ha npsmMoii, nepneHaABKyNApHoll oCK X, BIATH ABE TOUKH, ¥
onHoi i3 Hux aboupcca x = 3. UeMy pasua aGeuncca apyroil
Toukn?

Hpsman, nepneHAHKYAIpHA OCH X, a SHAMMT NMapayienbha OCH ¥,
noavomy abcnucca apyrolf TourA ToXe paBHa 3.
Oreer: 3,

N5, H3 Touxn A (2; 3) omyiieH nepneHaUKYASp Ha OChb X. Hial-
AHTE KOOPAHHATEI OCHOBAHMSA TEPIIEHANKYIIpa.

A
A
3L
{ [
4 >
12

Orser: (2; 0).
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M6 Yepes rouxy A (2; 3) npoBeAcHa NpAMas, MAPAIIC;IbHER CUH
' x. Hal{z0me ROOPIMHATH TOUKA AEPECCHEHHA €€ € OCHIO

Oreer: (0; 3).
»T, Haltaure reomeTputeckoe MECTO TOUEK MAOCKOCTH xy, ANA
koTOphIX abcuncca x = 3.

TeoMeTpuecKuM MECTOM TOHEeK IUIOCKOCTH Xy, AN KOTOpsIX abc-
IMCCA X = 3, ABMACTCA NPAMast, NCPICHAMKYNSPHA OCH X, Mapalrens-
Haf OCH ¥ H NpOXoAAuman 9epes To9xy (3;0), To ecwh oTCTOOWAR OT OCH
yHa3 ex. Bnpaso.

M8 Haliaure reoue’rpuqecxoe MECTO TOUEK TUIOCKOCTH Xj, AN
' KoTOpRIX [x| =

TeoMeIpuveckoe MECTD ToOMEX, Aaf8 KOTopux |x§ = 3, cocTomT I3

ABYX UPAMEIX, TIAPANACHBHUEX OCH ¥, OMCmORHjux om Hee kad e, .

M9, Hamt Tousd A (-3; 2) u B (4, 1). Joxaxure, 4to mpezon
AB nepecexaeT 0Ch y, BO HE NepecekacT OCh X, :

3Jazava pewiera B yyebnuse wa c1p. 101 0. 71,

Ne 10, - Kaxyro w3 nonyocel ocit ¥ (MONOXOTCIBHYIO BRI OTpUua-
TeLHYI0) nepecekaeT 0Tpa3ok AB B npeAp ayinei Samqt_a?

¥ To4ex A ¥ B OpAMHATE NONOKHTENRHLIE, SHAMHT 00€ TOukH A H
B nexar B pepxueli nOMYNAOCKOCTH. ‘A 3HAYUT 0Tpe3ok AB nepecexaer
NONOKMTEABHYIO TOMYOLE OCH J. vt

Nell.  Haiigure pacctoanne oT touin {-3; 4) no: 1) ocux; 2)ociy '
v .
4 f— ‘1 .

'

i

' -

Ia‘: LT _..._‘-
-3

PaccrogHie ot Toukd (-3:4) A0 ocH x pasno 4, 4 10 ocH y 3
O'I'BCT 4 3 P T |



M 12, Haliaute KOOpAMHaTH cepematii orpeska AB, ecan
DA(;-2),B(56;2)A(3:45B(2,3)AS,7),
B (-3;-5).
DA (1; -2); B (5; 6). Iycts O — cepeapna orpesxa AB, Toraa O
HMEET KOOP AUHATHL

145 246 :
%= == =3, %= =2. 0@3:2).
2)A(-3;4), B (1;2);
Xo= '32“ =1y, = % =3 0(1,3)
3)A (S T B(-3;-5);
5-3 7-5

= | Y= —— = Ok 1)

= = Yo= = (K1)

Orser: 1) (3;2); 2)(-153) 3 (1 I

M13, Toaka C — cepenauna orpeska A8 Haiinure xoopamHaTn
BTOPOrO KoHIA 0Tpeaka AB, eci 1) A (O; I), C (-L; 2):
2)A(-1;3),C(1;-1); 3) A (0, 0), C(-2; 2).

DA(D; 1); C(-1; 2). Ilyess B(x; y) — pTOpoll KOHEL, TOTAa
O:I-xg_l. l+y=2 oTKyza
2 ) ’
x=~2; y=3 aHauur B(-2; 3)
A (-1;3); C(1; -1); B (x; ¥) — Bropoli koHeL[ OTpeska.
14+ =1 3+yp
2 T2
x = 3;y=45,B(3; -5), anaumur,
A (0; 0); C (-2;2); B (x; y) ~ BTOpOi KOHEN OTpe3ka.

O+x 0+y=2_ a

7 -
x=~4, y=4, 3084ut, B(-4;4).
Orser: 1) (-2; 3); 2) (3; -5); 3) (-4; 4).

N 14, Jioxaxure, wyro weThipexyronsHHKk ABCD ¢ pepmuniamm B
Toukax A (-1; -2), B (2; -5), C (1; -2), D (-2, 1) ssnneTcA na-
pamesorpamMon. Haiinute TOMKY nepecetcHHs €ro AMaro-
HameH, ‘

Mo cpoitcTry AvaroHaneii wetwpexyronsunka ABCD — napanne-
norpamMmM, eciu KoopruHaTe! cepenun otpeakos AC u BD, cosnonator.
Ofosnaaus cepeany AC — O, a BD — O,

ACL2) C(1-2);  Oilxpys)
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-1+1 22

X =— =0;)'|='—'2—-=—2; 0,(0;-2)
B@2,-55D(-2.13 Oy
2-2 -5+1

=-2 0:(0;-2)

KoopaunaTel CEpelHH COBMANM, 3HAYHT, ueThipexyronbHux ABCD
—- mapannenorpamn. Totuka nepecenetna auaronaneii (0; -2).
Omzer; (0; -2).

M 15. [anut TpH BepmMHL napamnenorpamma ABCD: A (1; 0),
B (2; 3), C (3; 2). Hatlixure k0oOpAMHATE YeTREPTONH BEpIN-
Hel D U TOYKH mepeceveHns auaroHaneti.

3amava pemrera va crp. 102 n. 72.

Xr=g==0; =

M 16. Hailnure cepenmtpt CTOpOH ‘meyronu IMKA ¢ BepLIHHAMU B
ouxax O (0; 0), A (0; 2), B (-4;0).

Myets (xi; y1) — cepenuda O4; (xz; y3) — cepennna AB; (xa y3) —

cepenna OB.

0+0 0+2

T — =_=] 0'];

== == 3 (0;1)
0-4 2+0

Xy = e =2 pm T =] -2; 1);

2 2 Yz 2 ( )
0-4 040

X3 =5 =.2,y3= e =0; (-2;0)
Oreer: (0; 1); (-2; 1); (-2; 0).

Me17.  Jlansut Tpu TOukH A (4; -2}, B (1; 2), C (-2; 6). HattauTe pac-
CTOAHHUA MEXAY THMH TOUKAMH, BIATHMH FIONAPHO,
Paccrosrue mexmy Toukamu A(x;;y;} u B(x;y;) BeoMucIzercs no

popmync:
AB=f(xy -1} +{y2 ~» ) ; B Hamem cynae
AB=(4-1} +(2-2F =0 +16 =425 =5
4C = J(4+2F +(-2-6F =36+ 64 = 100 =10;
=J(+2F +@-6F = o416 =425 =5

Ormeer: AB=5; AC=10; BC=35.

M 18,  [okaxuTte, 9To Touky A, B, C B 3amave 17 aexart Ha onvoif
npamoii. Kakas 43 AWX JISKUT MeKIY ABYMSA APYTHMH?
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AC=AB+BC,

10=5+5.

Tak xax cyuua PAacCTOARNI OT T0uKH B 1o Touex A n C paBna pac-
CTORHIIO MEXIY 3THMH TOUKaMH, TO TO4ku A, B. H C nexar Ha oaHoi
rpamoii, pirdem B nexxur Moxay A 8 € :

Oreer: B )

N 19.  Haitaure Ha OCH X TOUKY, PRBHOYRANEHHYI0 oT Touek {1; 2)
u(2; 3).

3anaua perena B yuebuuxe ra ¢rp. 103 n. 73.

Ne 20,  Halinute T09KXY, PaBHOYARICHIYIO OT (Cclf KOOPAHHAT ¥ OT
Toukil (3 6).

TockoneXy TOuKa paBEOYAANEHa OT oceli KOOPAHKAT, TC OHA NEKHT
na 6uccexrpuce 1-ro ¥ 3-ro KoopaRHATHEX yraos. Torxa ee xoopAd-
navit A (x; x). To ecTh oHa ynanena or Koop,nnnarmxx oceif na oxuHa-
KOBOK PacCTOSHHE,

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

HAanee,

AO=J(3=x)? ~(6-x)? =V9—6x+x2 +36-12x+x% =
= J2x? —18x+45 . Mockonbky AO=AC=AD, 10

J.\:—"’:dzx" —~18x+45;

x? = 2x%- 18x +45;
2 -2+ 18x+45=0;
¥~ 18x +45=0.
A =15 x=3,
Orteer; (3; 3) um (15; 15).
M 21*.  Jlokaxute, uTo Herbipexyronbuuk ABCD ¢ BepimmaMH B
Toukax A {4; 1), B (0; 4), C (-3; 0), D (I; -3) smaserca KBan-
- paToM. . -
HowaxeM, yro ABCD — xBappart. :
BLYHCARM ATHHB STOPOH HeTHPEXYronbiiKa ABCD

AB = J(4-0) + (1-4)? =16+9 =25 =5,
BC= {(-3-0)* +(0-4)? = J0+16 = V25 =s, . ’

CD==.1I(1+3)2 +(3-0) =-J16+9=J2_5‘== 5,
AD = Jﬂ?at)h(—;-l)’ =fo+l6=V25 =5
n |




AB = BC = CD = AD = 3, snauut, ABCD — pomfi
Beoitinenum asaronaau pouGa AC u BD,

AC= |f(-3-4)? TO-12 =50 =547

BD = (1-0)2 +(-3-4)? =50 =5/2
ACf _BD.

Ecau muaronany napasnenorpaMsa (pomta) papkel, T0 10T aapay-
JENOrpaMM ABNRCTCA NPAMOYrONeHAXOM, B ceolo Ouepenn poMG B-
JIACMHHCT PAMOYrOILHHKOM, — ITO KBaApaT, 3Hauwt, ABCD —.

KBaapar,
Y10 1 mpefoBanoch KoKa3aTs.

X222,  Hokaxure, uto ueTnipe Touku (1; 0), (-1; 0), (0; l), (-0 -
SBNAIOTCA BEPIIMHAMY KBAZpATa,

IMyets A (-1; 0}, B (0; 1), C(1; 0}, D (0; -1) — pepumnne tle-rupe&-
YFONbHHKA.

AC= Jc1-12 +(0-0)2 =1 =2

BD= 4(0-0)? +(1+1)? =4 =2, rak 40 AC = BD.
DAB= J1-0 +(0-1)2 =T+1=42;

BC= J(0-D%+(1-0)? =42

CD = {J(1- 0)2+(0+1)2=J'

DA= (0 + 1) +(-1=0)2 —J_ Tax 40 AB=BC=CD-DA .

Croponiv 1 gnaronani ABCD pasHbI, 3Ha9HT, ABCD — lcnanpar
Yto 1 1pefoBanoch A0Ka3aTh, .

Ne23.  Kaxue w3 touex (15 2), (3; 4), (4; 3), (0; 5), (6; ~1) nexar Ha
OKPYKHOCTH, J98AHHO#N YpaBHEHWEM XC + y° = 257




[oacTaBHM KOOPAKHATH BCEX TOHEK B YPABHEHMHE OKPYRHOCTH'
1)(1.2). 1* + 2% =25 - nesepno.

2¥3.4), 32 + 4% =25 - peprio.

N(0. 5), 02 + 52 =25 - pepHo.

A5, -1). 5% + (-1)? = 25 - newepho.

5%(-4. 3). (-4)?+ 32 =25 - mepno.

3nauut Toukn (3; 4), (0; 5), (-4; 3) aexkar ua aAaHHOH OKPYKHOCTH.

M24. Haiinure Ha GKPYXHOCTH, 3alaRHOH ypaBHCHEEM
X +_V2 = 1469, Touku:
1) ¢ abcrmccodt 5;

2) ¢ cpannarolf =12,
MycTs Touka (5; ¥) ReXKUT HA OKPYKHOCTH, TOra 5% + y2 = 169 u

3 = = /169-25 = +/144 = £12. [Tosryuum aBe TOUKU
15.12) m (5;-12).
2) Mycts Touka (x; =12) NeXHT HA OKPYKHOCTH, TOrAa
-2 =169 ux=+169-148 = £/25 = 5,
noxysuM jee Toukn (5:-12) u (-5;-12)

Omser 1)(5; 12); (5:-12); 2) (5; -12); (-5, -12).

25,  Mans Touxm A (2; 0) n B (-2; 6). CocTaBrTe ypaplieHHE OK-
PYXHOCTH, AHAMETPOM KOTOpOit ABASETCE oTpe3ok AB.

HaineM KOOpAHMATH HEHTPAa OKPYMHOCTH H paguyc AB — aua-
meTp. O — UeHTp oxpyxHOCTR. A (2; 0); B (-2; 6).

x:&:—z-=0° =M=3 qo'3)

2 My 2 ’ s

R=A40=y(2-0 +(0-3) =/4+9 =13, R= JI3.

3na4uT, ypasHeHHe OKPYAXHOCTH APUMET BHA

x-07+y -3 =(13), Toects x> +(y-37 =13.
Oteer XX +(y—3)2=13.

MNe26.  Janu Touxu A (-1; -1) u C (-4, 3). CocrarbTe ypapHEHHE OK-
PY&KHOCTH ¢ HEHTPOM B Touke C. npoxoaaureii aepes TOYKy A,
Haitaenm paanye oxpyxnoct R=AC
R?=(-1 +4)* + (-1 —3)* = 25. 10 ecTB R=5.
K 1omy xe C (-4; 3) — LeHTp OKPYXHOCTH, 3HAYKUT, €€ YpaBHeHUe:
(x+4) F(y-3)'=25.
Orser: (x +4)° +(y - 32 =25,
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M 27. Ha#aure HeHTp OKPYKHOCTH HB OCH X, ©CIM HIBECTHO, YTO
OKDYXHOCTb [POXOANT depes Touky (1; 4) # parnyc oxpyx-
HOCTH paBen 5.

R =5, O (a; 0) — uentp oxpykHocTH, A (1; 4) neXUT Ha OKpYXHO-

CTH. .

(1-0)* + (3-0)’ = 5% — ypasHenue oxpymuoct, TIOfCTABUM B Hero

KOOPAMHATHL TOMKH A, RONYIHM

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

¢ ~2a-8=0.

ay = -2; ay = 4, 3HAYMT,

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

Oreet: (-2; 0) 1nu (4; 0).

MNe28*. CocrasbTe ypaBHeHHE OKPYHHOCTM ¢ IeHTPOM B Touwe (1,21,
Kacalonieiics ocH x,

¥

JameHnmM ypasHeHue OKPYXHOCTH ¢ UEHTPOM ;2), x-12 -
+(y—2)" = R%, rae R — paamyc okpyx#ocTH, YpasHeHHe ocH X. y = 0
O¥pYXHOCTE H OCh X KACAIOTSHA, JHAYHT, CHCTEMA ypaBHenuit
{(—": P +(r=27 =K eer SAMHCTBEHHOE pPelleHHe.

Pemun cictemy.

y=0.

x=1P2+0-20=R%,

X¥-2x+1+4-R*=0,

¥ -2x+(5-R*)=0.

Cucrema OyzeT HMeTh eqHHCTREHHOS pemeHne (a; 0), ecni ZaHHOE
ypaBHenHe SyJeT HMETh OAHH KOpeHb X = a, TO ecTh eciit D =  van
2o
7V

L]



IT0 IHANHT: ,
%- =1 —(5-RY=F-4=0,70 ects R=2, TaK xak R>0. A mauur

=1V (y- 2) = -—gmlmeune HCKOMO# OKPYKIHOCTH.

Orser (x- 1) +(y-2)'=

Ne29.  CocraepTe ypasHeHHe OKPYXHOCTH ¢ LeHTpOM (-3; 4), npo-
XOAAWIGH YePe3 HAYAn0 KOOPAHHAT.

03 4)— LieHTD OKpYXKHOCTH, A (0; 0) nexnT Ha OXPYHHOCTH,
ROITOM) . R’=(o+3) +(0-4=9+16=25n

-3y +(¥-4) =25 — ypaBHEeHHES HCKOMO#l OKPYRHOCTH.
Oraet (x +3)° +(y—4)=25.

Ne30*  Kaxan reomeTpryeckan ¢urypa 3anaua ypaaaeﬂuem X+ y2 13
2 bl
+ax+by+tc=0 242 _ ?
ax + oy 4+4 ¢>»0
[ipeoGpasyeM ypasueune x° +y° + ax + by + ¢ = 0,
2 a 2 b
+ 20— +2p.—=—c.
x 2+y ¥ 3¢

a® b
TipuSasum x oBeHM YacTAM T+T
x +2x. .‘14.9—2.‘4. .|.2 .‘:+£—iﬁ.+.b_z_..c
2 Y TYITTTTT
2 22 2
a bl .o b
* 3) ‘{”'2'] I

2 2 . I
Tax kax 24—-!--54— —¢ >0, TO ITO YPABSHCHHS OKPYAHOCTH C UCHTHOM

8 TOUKE 0(_E ...2.] H pasuycosm R = 1’.414.&:_-,; 3ua'nrr .uaanoe

YPaBHEHMHE 3282CT OKPYKHOCTD,
OTBeT" OXPYXKHOCTD.

M3l HalfiauTe xOOpAMHATH TOYEK MeEpeccYCHA nayx omyumo-
cieli: ¥+ = 1,2+ p* 2 +y -2 =0.
l(oopnuuam TOYEK MEpPeceucHUL ABYX OKpyRHoCTE X+ y2
sty 2x + y 2 = ) ABAMOTCH PeNISHHTM CUCTeMb

x +y =],
2_
x? +yt-2x+y-2=0-

!
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1-2x+y-2=0,-

_2’( +Y"" l:=03

y=1++2x, noacrasnseM s Nepeoe ypabBHeHHS
1+ (1+2x) =

X +1+4x +4x'~1=0,

5:(_2-!-4x=0,

x(5x+4)=0,%=0, x5 = —%. TMoay4yum

4
- Xy m=—,
{:‘l ;(l)’ g = PCHICHHA CHCTEMBI.
) V2= “;Z

Touky ﬁepecetlelma @ 1)n [—%;—%]

Oreer: (0; 1); [-i,- :]

M 32. Haﬁnu‘re KOOPAMMaTH TOueK nepeceqemm OKpyAHOCTH
x* +y-8x-8y + 7=0c ocsio x.

Touka nepecedcHHs OKPYXMHOCTH 2+ yz 3x-8y + 7 =0 c ocsi0 ¥

HMeeT xoopaiHATH (X; 0). JlaHHaA Touxa TaKke YAOBICTBOPACT ypaB-
nenuo x>-8x + 7 = 0.

coB2J64-38 85436 _ 816
2 2 2
JHauHT, TOUKK NepeceqeHua (7; ) u (1; 0).
Oreet: (? Ou(l;0).

233, Jlowmxure, uto oKkpyscocTs X2 +y? + 2ax + 1 =0, a > 1
He NEPECEKALTCA C OCHIO V.

'l'lPeoﬁpaayeuypanHeHuex +y* +2ax+1 ==0xsm:y
+y2+2ac+ 1 + ot =

XH2ax+a+y +1- a’-

(taf+y+i-a =0,

Huxaraa touxa (0; y) He yA0BAETROPACT TAKOMY YPABHSHHIO, Tak Kak
0+ af+y +1 - g =)+ 120. 3HauNT, OKPYXHOCTE He NIePECEKAeTCA
cOoChIOY. “

Y10 ¥ TpeGoBalOCE JOKA3AT,

=T %=1,

M34. Joxaxure, YTO OKPYKHOCTS X2+ yz + 2ax = 0 KacaeTca ocH
v, a0,

ay



Haiigem Touxy nepecedcHus {0; ¥) OCH ¥ ¢ OKPyRHOCTBIO!

02 +3°+240=0,

y: = 0, y = 0. [omyaum, 4TO eAMHCTBEHHAA TOMKA, AepeceveHHA
t0. 0). OxpyxHOCTD epecekaeT och y B exnHCTBeHHOH Tovke {0; 0), a
BHAYHT, KACACTCA OCH V.

Yvo u TpeboBanock AoKazaTk.

M 35. CocraesTe ypaBHeHHE TpAMOIl, KOTOpad NPOXOAUT HEpe3
ToukH A {-1; 1), B (1; 0).

3anaua pewiena B yweSHuke va crp. 105 n. 75,

M 36, CocraeeTe ypasrenne npamoii AB, ecmu: 1) A (2, 3),
B{3;2);2)A(4;-1).B(-6;2); 3} A (5;-3), B(-1;-2).

Hpaman zanaerca ypasHeHueM ax + by + ¢ =, BEcay rouxu An B

NeXatT Ha OPAMOH, TO 3HAUNT, X KOOPIHHATE YIORICTEOPAIOT ITOMY

ypaatenuio. [loacraenas koopamuatsl Todek A H B 8 ypasHenne apa-

MOH, noayduM: 2a + 3b + ¢ =0 n 3a + 2b + ¢ = 0. FI? 21X ypaBHeHWR

MOXHO BHPA2HTE NBa Ko3dduLaeHTa, HanpuMcp, a U b qepes c,

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

S5a+c=9,

a=-—-;-c TToacTaBMM B CHCTEMY:

2[—%::]4—3!)4—.':-0,

i
b=—m
50

ToacTaBe B ypaBHeHHe NpAMo#l 3HaueHuA a H b, monyunm:
—%—cx-—-%q'{-c-o ; —v;-x—-%y+l =0 — AOAYYAaeTCH COKpalUeHHEM
APEALIAYLIErD YPaslieHHd Ha ¢,

X-y+r3=0;xry-5=0.
Hckomoe ypaeHenne npamoli x +y—5=10
3a1aHMX 2) H 3) BRINOAHAIOTCA AHANOrHUHO,
Omeer; 1)x+y-5=0:2)3x+10y-2=0: Nx+6y—-13=0.
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M 37. CocraBbkTe YpaBHEHHA NPAMBIX, CORCPHKALIHX CTOPOHH Tpe-
yronsHHka OAB B 2apaue 16.

/3 * — lo z
BeeaeM cHCTeMY KOOPAHHAT TAKYO, YTO
0(0,0). A (0;2), B (-4, 0).

1} Cropona AO AGKAT Ha OCH Y, TOFAA, YPABHCHHE BPAMOI, co-
aepxautedi cropony AQ, x =0,

2) TloactaBum koopasiHate! Todek A H B B oiee ypasHeHue
ax+by+c=0 '

2)0a+2b+¢c=0,2b=-¢, b= -%c.
~4a+C = 0;-b4+c=0, - 4 a=—c,a=71'- ¢. Hanee yparHEHHR NPUMET BIA.

[+ [+
—x—;y+c=0,1‘oec-u.

4

Pl
LI S Y
4727
x—2y +4=0.

YpasueHue npamoii, coxepxamed ctopony AB, x — 2y +4 =0,

3) Ypasnenue npaMoit, conepxame# croporry BO, y = 0, tax xax
BO nexuT Ha ocH X,
Omer:x=0;y=0;x-2y+4=0.

Ne38.  Yemy pasnbl koopaHHATH 3 K b B ypasHeHu npaMoHk ax =
+ by = 1, ecnu U3BECTHO, YTQ OHA NPOXOAMT 4Yepe3 TOUKH
(2 (1) '
TToacTaBHM KOOPAHHATH TOUeK B YpaBHeHHe NpAMOi:
at2b=1n2a+b=1

a+2b=1-2
2a+b=1
-2a-4b=-2
2a+bH=],
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=3b=-1,
1

3
2a=1-b,

|

-5 -
{ = m—v—— =
2

MI
Gl
[}]
W |-

Omer a=b= 1 . ,
3 .

Ne )9,  Haitaure ToukH niepeceueHHa ¢ OCAMM KOOPAMHAT npasmoli,
saganHoit yparuennem: 1) x +2y +3 =0;2) 3x + 4y —-12
32y +6=0;4) 4x-2y-10=0.

1) IMycte 199K nepeceuerun 310 (x; 0), Toraa oua ynosnemopner

YPABHEHWIO NPAMOif, To ecTh X +2+ 0 + 3=0,x =-3,

3uauuT, To4ka nepecevenny (-3; 0).
Touxa nepecenenus ¢ ochio y (0;y) yaosneraopacT ypasucuulo

APAMO#H"

0-2y+3=0,y=-15.

3naudT, TOYRA nepeceaeHia (0; «1,5).
TMoayyaeM, 4TC TOYKH MEPECEHEHHA ¢ OCAMHM koopawHat (-3; 0) u

0. -1,5)

3angun 2), 3) ¢ 4) pewaIoTea aHANOTIFHD.

Orser 1) (-3; 0) 4 (0; -1,5); 2) (4; ©) u (0; 3); 3) (=2; 0) u (0; 3);

4)(2.5,0)n(0;-5). -

M 40. Haiiaure Touky nepeceteiid NPAMBIX, IATANHBIX ypasue-

HUAMM,
[)x-2y+3=0, X +5y+6=0;
2)I-y-2=0, 2X+y-8=0;

N4x-5y+8=0, 4x-2y~6=0.
Koopavmatu Touex nepeceycins APAMBX ADIAIOTCA POULCHUAMM
CHCTEMBI YPaBHEHHHA, JAA0UHX STH NPAMBIC:

Y x+2y+3=0 |- (4)

) 4x+5y+6=0
]-dx-8y-12=0
{4x+5y+6=0
Sy~-6=0.

. 80

{crnaaniBaeM)



y=-2,x=2y~-3=4-3=1.

(1; 2).
Ix-y-2=

2) {Zx +y-8=0 (CKIlaanBae\!)

x=2,

y=-2x+§=-22+§=4

2. 9.

3) 4x+5y+8 :oi.(_,)
dx-2py-6=90

—4x-5y-—8 =0

{4 x=2p—6=0 (cxnamisacy)

Ty - 14=0 -Ty=14,

}"'_-'29

4x=2y+6=-4+6=2,

x=0,5.

0.5;-2).

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

Nedl*  JJoxakure, «To1pdnpaase x + 2y =3, ik —y=1uldx+y =4
AEPECEKACTCA B 0AHOH TOYKE,

Haiiges Touxy ricpeceyenus npaMeIX X + 2y =3 u 2x —y = |. Ko~
OPARUATA TOUKH HOPOSCUCHHA ITHX RPAMBIX — 3TO PEBISHHE CHCTEMBI
ypasueHuit:

X+ 2y_ =3
2x-p=1.

1) x = 3 — 2y neacradines 80 2-¢ ypaBHerue.

2)2(3-2y)-y=L6-dy~-y=1,

Sy=5,y=1I.

"3 x=3-24,x=1,

TOYKA HepecedeHia npamstx X + 2y =3 u2x—y = | oo (1;1).

[ToacTasus 8 ypasuesnne Jx + y = 4 8MeCTO X # ¥ KOOPAHHATH TOY-
ki (1; 1), momyuune:

3:1 + 1 =4 — Bepuoe paBeKCTRO.

3isauuT, npaman 3x + y = 4 npoxoaut uepes Touky (1; 1). A 3Hatnre
8ce TpH npAMbie nepecexaiorca B Touke (1; 1). Tak xax nexaxhe gpe
PaIMNHLIE TIpAMBIE He MOrYT HMeTs Gonee omiod oBuol: Towem,. 70
(1; 1) — enunas obman TouKa. )

Y1o v TPeBORRNOCE AOKAIATE. :
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M 42*. Haiizure KOOPAMHATH TOYKHM NEPECEHCHHA MEAMAH Tpe-
yroibHiKa ¢ sepumsamu (1; 0), 2: 3), (3; 2).
Iycts B AABC A (1; 0); B (2; 3); C (3; 2), AA,y, BBy,. CC; — me-
JOWAHBI,

l-|-3 0+2
2;
.[ 23,04 ) By (2; 1).

i [l_+%;_0+3) o [i,g")
2 2 2°2

Moxy4aem ypasnernne npamolt BB x = 2.
H ypaBHeHHe mpsmoli CC: x -3y +3 =0.
Koopaunatst O (X, ¥,) — Touxu nepeceycHus Mmeauan AABC sto

pe‘“e'“'e““m”“{xo-s'zy,,u 0{2 3y,,+§ =0,
Xo=2
=3
Yo< 3
2
O'me'r‘[213] -

M 43).  Joxaxure, 9T0 NpsMble, 30 AaHHBIC YPaBHERUAMH y = ix + 4},
y=hx+ I npu l»; napannensHyl.

3apaya pemena b yde0uuke Ha cp. 106 n. 76,

M 44. Cpen npsaMbIx, 3a5aHHGIX YPABHCHHAMH, YXaXNTE Naphl I~
pavienbHux mpaMex: Ix +y=1;2)y—-x= 13)x -y=2,
Ny=4;5)y=3;6)2x+2y+3=0,

Dy=-=x+1k=-1; HDy=4,k=0;
Dy=x+l,k=1; 5y=3,k=0,
Ny=x-2,k=1; 6) y=x-1,5, k=1
y==x—-15%=-1.
IMapannensnsie npamsie 1) u 6); 2) u 3); 4) u 5), Tax Kak kodypu-
HMUEHTHL X Y HUX paRHEL.
Orger: 1)n 6),2)u 3); 4)u 5).

Me 45,  CocraBbTe ypaBHeHHe NpaAMoil, XOTOpad NapannensHa ocH y
K IPOXOQUT Yepes To4Ky (2; -8).
Japaua pemesz b yreGruke na erp. 107 n. 77,
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M d46. Cocrasere ypasHeHHE TIPAMOH, NapannensHoOl OCH X H NpO-
xoasmieit gepes rouky (2; 3).

Tax xax npAMas BapaLIeNbHA OCH X, TO OHA 3AJACTCA YPaBHEHHEM
BHAAY =C. )

Tak Kax TOYKA (2; -3) ACKHT Ha NPAMOIl, TO e¢ KOOPOHHATE! YAOB-
RETROPRIOT ITOMY YpaBHCHHIO -3 = ¢ . TO ecTb ¢=-3 H ypaBHCHME Npa-
Moliy=3.

Oteer:y=3.

M47. CocraebTe ypasHeHue npaMoi, npoxoaswest depes HaYalo
KOOpAKHAT W TOouky (2; 3).
Ilycts ax + by + ¢= 0 — ypasreHun¢ npaMoii. [paman npoxoaur ue-
pe? Hauamo KOOPAMHAT, To3ToMY ¢ = ().
Tak 470 ax + by =0, TaK Kak IpAMas NPoXoAMT Jepes (2; 3),
T0 22 + 3b =0, TO ecTh 3 = -1,5b. Ypanrenue npumeT I
-1,5bx + by =0, 10 ecTh 3x-2y = 0.
Orper: 3x-2y =0,
M 48.  Haifaure yrnoesie kodphHLUHEHTH NPAMLIX {3 3a0a9H 39.
Yraosme xoadpimumentl npaMux ax + by +¢ =0 Haxoaarca no

=-2 = L.yk="3.nk=3. k=
dopMyne &k = 5 Dk 2,2)l< 4,3)k 2,4)]{ 2

' LI 3,243,
Ome‘r:l)-—E,Z) 4,3)2,4)2.

M 49.  Hadiaure ocTphie Yk, KOTOPLIE O0pasyeT 3a1aRHad NPAMaR
cocsox: )2y=2x+3;2)xv3 -y=2; ) x+y43 +1.0.

1)2y=2x+3, Dxd3-y=2, 3x+yh +1=0,

.y=xq/5-2, yJ‘aT =x~1,
1
'=x+l,5, k= J;s == i - E]
¥ R R
k= lr ‘ga: ﬁ, k-_‘.-g’
tga=1 = 60°. tgﬂ=_—gi,
a =45° B=150° a=180°-4 = 30°

OreeT; 1)45°;2) 60°; 3) 30°,
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250, ' - Haliawre Touxm mepeceuenns okpykwocta x>+ y* = ¥
¢ npamoii: 1)y =2x+ 1; 2y =x + 1; 3)y 3x+1
Hy=kx+1.

Sanata pewena B yuebHHke Ha crp. 109 n. 80.
Ja 51", l'lzpu KaKHX 3HaYEHHAX ¢ npamMag x + 3 + ¢ = 0 4 OKPYKHOCTH

+¥? = 1: 1) nepecexarores; 2) He nepecexaiores; 3) kaca-
1o1ca?

Koopannatel TO049€K nNepeceIcHHus ABAAITCA pemeunem CHCTEMM
ypannennﬁ

x4 y =1,
x+yp+e=0.
Olcpy:mocn. H NpAMad NEPECEKANOTCH, ECH CHCTEMA HMEET peme-

l) y=-i-¢,
x; 2) %%+ (-xc)’ =1,
+x? +2xc+c -1=0,
22 +2ex + (¢ 1) =0, (2)
CHcrena GyAeT HMETL PEHICHHSA, €CAM KPAAPATHOE YPaPHCHNE HME-

T KOpHU, TO €CTh, ecni -i-)- = ¢? - 2(c? - I) = 2 — ¢* Gyzer HeoTpUUa-

YensHbM, 2—-c2 20, ¢ <2, Hsﬁ, -V2<e<V2. To ectn mpu
-2 <¢ <42 ypamuenne (2) macer aBa KOpRE, A 3MAUMT, CHCTeMa
HMEET J1pa PEUICHUA, OKPYRHOCT: U NPpiMan NepecekatoTea B ABYX pad-
NMIHEIX TOYKaX; NPR ¢ =2 unn c=ﬁ, -?- = ( ypaeHeRue (2}
HMEET OZBH KOPCHB, CHCTEMA HMEET ORHO PellicHHe, 3HATHT, OKpYK-
HOCTD H MPAMANA KACAIOTCA.

" A npu ¢ <—2 wm c>w/§., -?CO, CHCTEMA He HMeeT pelneHuif,
TaK KaK ypaBHeHHe (2) He uMeeT pememli, 3HAYNT, OKPYKHOCTH M

apavMas HE AEPECENAIOTCS,
Orser: 1) nepecexalorcs, ecnu - «2 <c<J2-,

2) He nepecexaloTCa, eCK c<—J5mm c>1E;
3) xacarorca, ecnu c=—J5ium c=w/§..



Ne 52. .. Halinure CHHYC, KOCHHYC H TAHTeHC yraos: 1) 1207; 2) 135°%;,
3) 150°. ' oo

Boa=120°

5

sina = sin (180°-60°) = sin 68° = T;
cosa = cos (180°-60°) = cos 60°= -..'i ;

tga =tz (180°-60°) = -1g 60° = —f3 .
2) a=135°, .
J2 : E

singr = sin (180°-45°) = sin 45° = 5 :

V2

cosa=cos (180°-45°) = -cos 45° = ——-5-;

tger =1 (180°-43°) = -1g 45° =-1.
3) = 150°,
1

singe = sin (180°-30°) =sin 30° = -2-;

€3O T ¢0S (180°-3D°) = ~C0§ 307 = --‘g-;

taa=tg (180°-30°) = -:g30°—--‘?'
NeS3. . Hammwre: 1)'sin 160° 2) cos 140° 3) tg 130°. .
. 1)sin 160° =sin (180°-20°) = sin 20°~0,3420.

2) éos 140° =cos (180°-40°) = -cos 40° -0,7660.

3) g 130° 5 1g (180°-50°) = -1g 50°~ -1,1918, . .

N 54. Hailawre cuHyc, KOCmHyC W Tasrewc ymios: 1) 40°
2) 14°36%_3) 70°20%, 4)30°16; 5) 130° 6) 150°30%
7) 150°33'; 8) 170°28".
Catiyc, KOCHHYC M TaHFEHC OCTPHIX yINOB HaxolaM ¢ nomoun-lo‘
1abnmu Bpaguca. 1), 2), 3) u4) '
Sa=130°
sina = sin (180°-50°) = sin 50° = 0,7660.
SuaseHuA COS ¢ H g ¢ uaxomrrcx AHANOrHWYHO,
6) o= 150°30".
sin 150°30¢' = sin (180°-29°30") = sin 29°30' = 0,4924,
3agauna 7) u &) BLINOAHAIOTCA AHATOTHYHO.



M 55.  Haitaure yrasl, ans koropsix: 1) sin g = 0,2, 2) cos ¢ =-0,7;
Niga=-04,

Dsina=02, a=11°32
HNH
a = 168°28",
Dcosa=-07,
cos (180°%q) =
= =cos a=0,7
180°-a =45°34"
a = 180°-45°34",
= 134°26"
Ntga=-04.
tg (180°-a) = -tga=0,4
180°-¢=21°48',
o =180°-21°43"
a=158°12

Ne 56,  Hailinure sin a u tg a, ecna: 1) cosa = %; 2) cosa = 0,5,

2 V3
>

3)cosq = -3—-;4)cosa=——

1) cosa = -l- , TOFRA

sma=Jl —cos’a JI—-— JE---—-

cosa 3-1
2)cosa=-0,5,

sinm=\’l-(—0,5)2 =J1—0.25 =J(F=J§={ia
siua=“-\/5-2=_ﬁ

cosa 2
3anaHnd 3) u 4) BLINOAHAIOTCA AHANOTHYHO,
Nt 57, Halizure coso u tg a, ecnn; 1) sina = 0,6, 0 < a <90°

2) sina = % 90<a<180° 3) sin @ = —= , 0< & <180°

N

o=

1)sin a = 0,6, 0° < a<90°, Toraa
26



cosu==Ji-—062 Jl 0,3 -—JOG =0,3; tga —w -03 -

3
cosQ 4

2) sine = l , 90°< ¢ <180°, Torma

__J.—_,(,_

e TaE

3} sine = L . 0°< 0 <180°, TOorAa

cosa = 1“1 -1111 -— “i
2

Me58.  HsmectHo, ¥ro igo = -%.Haﬂnmesinuucow.
1
l+sgla= : costor = . costo = ’
e 1+1g’n 1422
144
2 (44 12
=—~; =i—,
cos” oS i cosa = £oT
5-12 5
= she—t—,
sino. = (go.-cosox = TRTIRT
Ne 59,  Tloctpoitre yron o, €I U3BECTHO, YTO Sing = %
s
s &w

CrpouM nOpAMOYTONEHEIH TPEYTOABHNK € KATETOM 3 H FHIOTCHY-

30#i 5. Yron HapOTHB KaTeTa 3 — HCKOMBIH, TaK Kak sing = —

37



a

" }e60.  TIOCTpOliTE YrON 0, CCAM HIBECTHO, 4TO COSK = -

Crpoam npaMOYronbHBI TPEYroABHHK ¢ K&TeTOM J H rRnoTeHysoil 5
¥roa, cMexHEIT ¢ YraoM B -TpeyroasHHKE — HCKOMBL,

Tax xak cos (180°-f) = -cos B=—% = C0S O,

Ne61*. Jlokaxure, UTO ecnm cosa = cosP, To a = f.

X
Ilo onpexrencHiuo cosa = }L s FAC R — paniyc OKpYy¥HOCTH C HeH~

TpoM (0; 0), a A(X;; ¥,) - ToUKa nepecetenia OAHOM H3 CTOPOH YIN2 @
C 3701 OKPYKHOCTEIO, €CITH APYTaA CTOPONA COBNIANALT ¢ HONOXKHTENL-
HOH MOMYOCBIO X, H YrOl- ¢ OTAOKSH B BEPXHIOW MORYNAOCKOCTS, T/E
y>0.

Ananoruuno cosfl = x_Rz_ » @ B{Xz] ¥2) — COOTBETCTBYIOUIAN TOMKE,

Tockonbky cosa = cosf, 7o
o o_ % -

"R ‘R 5, @ SHAYHT, X) = X2,

" Tak Kdk TO4KH A u B npHHAMIEKAT CKPYRHOCTH c uempou (0' 0}
a pa.:myca R, TO

Xl + }’1 =R>

X2+ yy =R>

A TaK KaK 3 = X2 TO yy° = y22. TIOCKONLKY ¥y, Yz— MONGKETEbILIC
YHCHA, TO ¥y = Y2, 3HATHT, A (X3} ¥} B B (%2 ¥,) coBnanaior.

A navuT, o =B,

Yro n pefoBaiiock BoKasats.

P

Ne 62*, Iloxaamre, wo ecam sina = smﬂ, 10 aubo o = P, anGo
=180°-pB.

IMycrs A (x1; Y1) B (x3; y2) — TOUKK nepeceeHna OKpPYKHOCTH C

uenTpoM (0; 0) parryca R ¢o ctopoHoit yriaa & H B coOoTBeTCTBERNO,
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OTROMEHHBIX OT MONOKMMTEIRHONR NONYOCH X B BEPXHICIO MOXYILIOC-
KOCTh, e y>(.

To onpeacackmo sine = -J% s sinp = y?z . TlockoawpKy TouNi A n.B:
JIgKAT Ha OKPYXHOCTH ¢ ueHTpoM (0; 0) papuyca R, 10 onl+yl=R W

X3 +y3? = R%, HO ) = )3, TAK KaK sin ¢ = sin f.

Tak Kax y; =¥z, T0 X2 = X%, ixil = |x4f. 3nauizT, 2160 Xy = X5, ANGO
X1 = =X

Ecmu Xy = X3, T0O A # B cosnazaor u o = f§; ecan x; = <x3, TO Omyc-
THM nepresgakynapsl AA; 4 BB a3 A # B #a ocs 3. Torza OA~0B,,
OA=OB n AA,=BB,,

Nostomy ACAA = AOBB (no Tpem creponam), suauny, ZBOB =
ZA0A = B, ZBOA = o ABMIETCA CMEXHBIM ¢ YoM A OA, 3HauuT,
oHp = 180°, To eetn

B= 180-a.

Yro 1 Tpefopanoch A0KAAT.
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§ 9. Jeuswcenue

1. JlokaxuTe, 970 APU ABIDKEHUH MAPAILIENOTPAMM MEPEXOIUT
B RapanIenorpamm.,

JIvarouanH napainenorpaMMa nepecexaliTca B ToUKe, KoTopan ne-
JNHT Kaxmyw w3 HuX nomotaM. Ho mpu apMikeHRW napannenrorpamMm
NICPEHACT B MCTRIPEXYTONBHUK, Y KOTOPOTO RHATOHAJM B TOYKE nepece-
YEHHA MeNATCS NONONaM. A 3HAYHT 3TOT YETHIPEXYTONLHHE — Mapal-
NenOTpaMM.

Yro o TPEGOBANOCE AOKAIATE.
N2, B Kkakyio Gurypy nepexoaut npH ABMKEHHH kBanpaT? O0b-
ACHUTE OTBET,

IockoaLky ABIKEHHe — 3TO mpeobpazoBaHHe oaHOH Quryps! B
ApYTYIO, COXpAHAIONEe PAcCTOAHHA MEKKY TOUKAMU M COXpaHAIOUIee
YTILE MeXIy TIOMYNPAMEIMH, TO KBaApaT nepeitaer B Gurypy, CTOPOHK
koTopoit OyAYT PaBHEI R YTALL HPAMBIE, 4 3HAYHT, 3Ta $HTYpa — KBajg-
pat. To ecTh KBaJpaT nepeilficT B KBaapar,

M3 Nannt Toaxu A # B. Hoctpolite Touky B', cumMeTpranylo
To4ke B OTHOCHTENBLHO TOUKH A.

Ha npogonxennn nmpamoi#i BA oTknaguieaeM otpezok AB =AB,
B’ AB=AB’
f—_—"’_’-:_—'P/
Nt 4, Pemmre npeamayllyio 33134y, NONbIYACh TONBKO LMPKY-
neM,

D

AB=CB=CD=DB,.
920



M 5. JOKaKHTE, YTO LCHTP OKPYXKHOCTH SBJIAETC €€ LICHTPOM
CHMMETPUU.

JkoGax Touka A OKPYKHOCTH IpPH CHM-
METPHW OTHOCHTENHHO EHTPa OXpYXHOCTH O B
orofpasuTca Ha TOUKy B, nexamryro Ha OK-
pyxnoctd. HaoGopor, mo6as Touxa B ok-
PYXHOCTH ABJIACTCA CHMMETPHIHON-HEeKOTO-
poli Touke A, nexameli Ha TOH ke
OKDYXHOCTH, @ 3HAYHT, IPH CHMMETPHU OT-
HOCHTeNbHO O OKPYKHOCTh OTOOPAINTCA CaMa
Ha ce64. Tak 90 O ~ HEHTP CUMMETPHH, ¥TO H TpefoBaNoCh AOKAIATH.

A

N 6. IIpH cUMMETPHH OTHOCHTENLHO HEKOTOPOil TOSYKH TOUKa X
nepexoxuT B Todky X' Hoctpoiire Touky, B KOTOPYIO NpH
3ToH CHMMeTpUH MEePEXOAMT Touka Y,

x v

L]
Y X
LeHTpoM cHMMETPHH ABIACTCA Todka O, KOTOpas €CTh CepeAuHa
orpeska XX, Tak yr0 Y’ - TOYKa, cCUMMETpUYHAA Y OTHOCHTCABHO
TouKy O,

N7, MokeT N y TpeyronbHHKa OBTE HEHTP CHMMETPHN?

Tipy cHmMMeTpHR TpeyronsHuk mepelifer B TpYrOALHMK, MpHdeM
BEpUIHHEL MepeliayT B pepwHHEL. JonycTuM, 4to AABO mueet LeHTp
cummerpre O. Ho Torza cHMmeTpiMHas Todka AOMKHA ObiTh nubo
Touxa B, mi6o Towka C. JlomycTHM, yTo 310 B. CnezonarensHo, OEHTP
cnmmerpun O sasetea cepeaunoil AB. Ho Toraa Toaxka, cCHMMETpH-
Hat Touke C oTHOoCHTENsHO O, He GyaeT nprHaLiekaTh AABC. 3Ha-

YT, ¥ TPEYTONBHUKA HET LIEHTPA CHMMETPHR,

Orser: He MOXeET.
N 8. Hokaxure, 9T0 Yy NApaUIENOFPaMMa TOYKA RepecedeHnA
AMaroHaneH FsNACTCA UEHTPOM CHMMETPHN.
8 c
]
A D

91



JIHATOHANK NAPANNICIOTPAMMA B TOYKE NICPECCICHHUA HEAATCA MoNo-
JIaM, & 3HAYMT, IPH CHMMETPHH OTHOCHTENBHO HeHTpa O BePIIMHEI Ma-
pamcnorpaMMa oroﬁpaam HAa MNPOTHBOMOJIEHBIC BCPUTHHL 310['0
%e nmapannenorpamma. [py cuMMerpun orpesok oTobpaxaeTcd Ha. Ot-
Pe3oK, MOSTOMY ¥ CTOPOHB NAPANENOTPAMMA OTOGPA3ATCH HA MPOTH-
BOTNONOXKHBIE CTOPOHBI, 3 3HAYHT, NAPALIENOIPAMM OTOOPAIUTCH - CaM
Ha cefi, 10 ecTs, O — LEHT CHMMETPHH.

Ure n Tpeboranocs AOKA3ATE.

Ne 9. Joxaxure, YTO YeTHPEXYTONbHHK, Y KOTOPOTQ eCTh l.wll'rp
" CHMMETDUH, ABNACTCA ApaRNeNoTPaMMOoM,

Iycts. O — .UCHTP CHMMETPHH KSKOTO-TO YeTLIPEXYIONbHHKA
ABCD, BosMOKHE! TPY CTy9ad CHMMETPHIHOTO orolpakenmi: A8 B, &
CeDumuAsC,aBerD,amAsD,aBeC.

Ecnu A nepexoaut B B, a C B D, T0 O — cepeauna otpeska AB n
oTpeska CD, 4TO HEBO3MONKHO, TAK KaK 3TH OTPEIKH SBIAIOTCA PAEI-
MK CTopoHaMH MHOroyronsHaka ABCD, AHanOradHO TO9Ka A He MO~
*et Repetttu B Touky D, a B B C. 3Haunt A mepexogur 8 C, a B s D,
13K 4710 01p¢3ke AC 1 BD 8 Touke O AeATCA NONONAM, HO OHK ABJA-
10TCA  AHAFORAMAMHY UETHIPEXYNONLHHKA, & 3HAYMT, 3TOT YeThipex-
YTONBHMK [IAPAJLIETOTPAMM,

Uro H Tpeboraoch NOKA3ATE,

M 10*%,  Haws nepecekalomuecs MpAMBE H TOUKA, He ucn\am‘.x fa

THX NpamMeIX. TTocTpoiite OTPe30K ¢ KOHUAMY HA JAHHLIX
npAMHIX W cepeauHol B mannolt Touxe.

Tlyets M - Touxa nepecedenns npaMuix a u b,

Moctpocuue:

1) Hoctpoia M, crMMeTpHINYI0 M OTHOCHTEABHO TOXKH O,
2) Yepes M, nposoauy mpsinsie a, || a 1 by || b.



3) Touky nepeceveHus NpAMEIX a # by 0603Ha4YMM A, 2 TOYKY Népe-
ceueHHA MpAMEIX b U a; 0603Ha9MM B,

Jokawem, a1o AB — nckoMelll oTpesok.

Cropomnl wernipexyroibiuka MAM\E TIONApHO NapanienbHbi, TaK
Kak ala,, blbl, 2 3HaunT, MAM, B -— napannenorpams.
© Tomxa O — cepeasAHa ARATOHANH MM,, TaKKaKk M u M, - CHMMET-
PHYHES OTHOCUTENEHO TOUKH O,

Tak Xax ZnaroHATH NapajnclorpaMmMa B TOUKE NEPCCEUCHHA ACHAT-
A NONOR2M, TO AKArcHANk AB cozepiuT Todky O, KOTOPaN NBIACTCA
cepemumiol AB. Tak uro HCkoMbIi OTpe3ok — 370 AB. :

X 1l. Yro mpencraenseT coGoil durypa, CHMMETpHIHAS OTHOCH-
TeNbHO manHok Touku: 1) o1pesxy; 2) yray; 3) Tpeyronsmm-
Ky?
" 1) durypa, CHMMETPHUHAR OTHOCHTENBHO namioﬁ TOYKH OTpesxy,
mams OTPEIKOM,
2) @urypa, CHMMETPHIHAA OTHOCHTENLHO RAHHOH romm YTy, A8~
ARCTCA YTAOM.
* 3) Ourypa, CHMMETPHIHAR OTHOCHTCHLHO nauuoﬁ ro'iun 'rpeymnb-
HHKY, SBIIAETCA TPEYTONLRHKOM.

M 12,  Jauul Toukn A, B, C. IToctpoiite 'roqu,C’, CHMMETPHUHYIO
Touke C OTHOCHTENLHO TIpsAMoii AB.

M13.  Pemure 3a5auy 12, MoAb2YACE TONBKO RHPKYREM,
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M l4. emy pasHbl KOOPAUHATH TOYKH, CHMMOTPHUHOH TouKe
{-3; 4) orHocutensHO! 1) 0cH x; 2) OCH ¥} 3) Hauana KOOpIH-

uar?
M M
+ +
1+ >
+ * +
M M,

1)(3;-4)2)(3;4);3) (3; - 4).
} 15, [lpu cHMMETPUR OTHOCHTENBHO HEKOTOPOH npamMoll Touxa X
nepexonnt B Toaxy X'. Hocrpoifte Touxy, B koTopyo npu
310l CHMMETPHH TIEPEXOAHT TOUKa Y.

X

!
IpsMan, OTHOCHTEABHO KOTOPOH NPOUCXORUT CHMMETPHA — CEpe-

AWHHBI EPREHANKYAAP K 0Tpe3Ky XX*,
Ma16. Jloxaxnare, YTO NpAMan, congpxaiias (GHCCEKTPHCY YIva,

ABRANETCA €TO OCHIO CHMMETPHH.
A
x
X c
]
x
a



Ilycts OC — OuccekTpuca LAOB,

H3 moboit rouku yrna AOB mposenem npamyto, XX, nepneHau-
KynapHyio Guccextpuce yraa, XX £ 0C,

Paccmorpud ACXX" u AOXX™,

OX -~ obuman cropona.

LX'0X= £ZXOX" (Tak kax OC — GnccexTpHca).

ZXKO = X"X0O = 90° (Tak kax XX L 0C). Tak uto

AOXX" = AOXX™ (no cTOpoHe M JABYM NpUACKAIHM YriaMm), 3ua-
yut XX = XX".

3uayuT, TOukH X’ M X" CAMMETPHYHLI OTHOCHTENLHO MpaMoil, co-
Jepxaieli GUCCEKTPHCY, 8 3HAYMT, 3TA NPAMadA ABAAETCA OCHIO CHM-
METpHH yraa. Yto x4 TpeGoBanoch £okasath.

N 17,  Jokaxure, uT0 NpAMax, COACpAAmAL MeOHAHY paBHOGem-
PEHHOTO TPEYTOALHRKA, MPOESACHHYID K OCHOBAHKIO, ABNS-
eTCA OCBI0 CHMMETPHH TPEYTONBHHKA.

V papHOGeIDEHKOTO TPEYTONBHUKA METHARA, NPOBSRSHHAA K OCHO-

BaHMIO, ABNAETCH GHccexTphcoft,

Tak uTo ACKA3ATEALCTEO NAHHON 3aaYH AHAIOTHMHO JHOKAZATENh=
crey Ne 16, '

N 18.  Jloxamwure, 4TO €ClH Y TPEYTOALHHKA €CTh OCh CHMMETPHH,
10: 1) ona npoxoauT uepe3 ORHY W3 €ro BepHiMH; 2) Tpe-
YTONLHHK paBHOGEApeHNkIi.

Ecnu y TpeyronbHuka €CTh OCh CHMMETPHH, TO OHA ABASETCA cepe-
AHHHLIM NEPICHIHKYIAPOM K OROH H3 €ro CTOPOH.

TonmycTam, uto / — cepenuHHNi nepneHaBKyip K cropone AC

Ecau 61t Touka B He npunaanexana cepeaguHOMY NepreHANKYRt-
py / To Hapnack Onk cuMMeTpHYHAR Touka B B AABC, otHoCHTENEHO
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Touki B. A seaunr BB’ AC, wero e Moxet 61i7e. Tak ¥TO Touka B
APHHALNEAKHT OCH CHMMETPHH.
Hanee AAOB = ACOB (no msym cmponam H YTITY MEHAY HHMM).
(A0 =0C, ZAOB = /BOC = 90°, BO — o6mas cropoHa).
Tax wro AB = BC, n AABC — pannoﬁenpemmﬁ Yro u TpeGona-
NOCh AOKA3ATH,

M19. Croapko ocell CHMMETPHH Y PaBHOCTOPOHHETO TPEYTOIbHI-
Ka?

V PaBHOCTOPOHIErD TPEYTONLHHKA TPU OCH CHMMETPHH.

2220,  [lokaxure, TG MPAMEIC, NPOXOIAMIME Yepes TOUKY nepéce-
YEHMA SHAMOMANEH NPAMOYTONBIMKA MAPAMNCALHO CTO CTO-
pOHaM, RBH:OTCA €70 OCAMHM CHMMETPHH.

A ).+

C X D
o
B X"

Yepes TouRy O nepeceueting auaronaneid npaMoyroabiixa npoee-
agn nipaMuie AB n CD, nmapannenbible CTOPOHAM NPAMOYTOLHIKA.
Teneprs uepes MpoWIBONBHYIO TOYKY Ha CTOpOke, napamneasuoil CD
nposeseM X' X" — napannensio AB. Tlyers X — Touka nepecedeHHs
XX" npamoit CD. Tak xak AO = OB, a XX = A0, X X" = OB, 10
AX=X"X - noatomy X' ¥ X" TOUKH CHMMETPHMHEIC OTHOCHTCIBHO
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- mpstoii CD.- 3nausit, npaman CD AerAeTCH: OCBIO cumerpuu TpAMO-
YrOALHUKA.

AHATOTHYHO AOKA3HIBAETCA, 4TO NpaMan AB TOxe ABNACTCA OCHIO
CHMMETPHH NPIMOYTOTLHHKE, s

Y70 1 TpeSoBANOCH ROKA3ATS.
Ne21.  Joxaxure, 4ro anaroHand poMm0a RBANKGTCA €ro OCcAMH
CUMMETPHH,

Juarodany pomba nepecexaloTc MO APAMLIM ymom ¥ Toukoli ne-
PECCUCHAA NEARTCA MOTIONAM, '

A avauur, BD menmerca cepeuHHLIM NEPNEHAHKYNAPONM OTPS3Ka
AC. Touka A cmmmeTpana Touxe C otHocHTensHo BD.

Yepes npoM3BONGHYI0 TOYKY X' PO~
Befen, npamyio X'X”, mapawiensHyio AC.
ABXX=ABXX™ (no cropone M ABYM ¥~
xam), IHaveT, XX = XX, X" uw X" —
cHMMETPHINB oTHOCHTERLHO BD. A 3na-
wur, asarosans BD — oce cuiMmerpun,

AHATOTHIHO HOKAIBIBAETCA, UTO AM¥A-
rouats AC Taioke ABASETCA OCBH) CHM-
MeTPHL, o : iy

Uto s TpeboBaiocs AOKAIATH. D

N2z, JloxaxuTe, 4T0 AHArOHARK

KBJAPATa W NpAMBLE, NIPOXOAAILHE Yepes TOUKY HX mepece-
HYCHHA nHApaNCHsHO €10 CTOPOHAM, ﬂBﬂ.ﬂl’OTCﬂ OCAMN

cm\duerpml KBAJpaTa,
Tax KaKk kBaapar — 310 poMb ¢ ApAMBIME yrnamu T0 330343 AOKA-
3BIBACTCHA AHANOTHIHO Ne 20 m Ne 21.

Ne 23, Jlomure, 4TO npAMad, npoxonxmax qepea HENTP OKDYR-
HOCTH, ABNACTCH €€ OChI0 CHMMETPHH.

Mycth O — UEHTP OXKPYWKHOCTH, 8 —

x A x  Tipamas, mpoxonsuas gepes touky O. [Mpe-
. oﬁpa::onalme CHMMCTPHH OTHOCHTEIBHO
cl—. o PAMOIE 4 NEPEBORHT TOHKY 'C OKPYKHOCTH

o 8 Touky C', a Touky O OCTARNAET HA MECTE.
k J Bo3bMeM npOHIBORBHYIO TOMKY X wua
OKPYRHOCTH U .DOCTPOMM TO4KY X', CiM-
s MeTpHUHYI0 TO4Ke X OTHOCHTERBHO MNps-
Mmoii a. -



AOAX = AOAX' TaKk Kak ¥y HMX YITIBI TIPH BEpUIMHE A npAMbie,
cropoHa OA — obmas, AX = AX', TaKk ¥ak X H X" — CHMMETPUHUHEIE
TOUKH.

3uagnT OX = OX', a 3uawmT TodMka X" nexur Ha oxpyxHocra, To
€CTh, OKPYKHOCTh IPH CHMMETDHHM OTHOCHTEABHO npaMoli a nepexo-
IuT B ce0a, Tak uTO NpAMAL g — ee OCh CHMMETPHH.

Yto ¥ Tpeforanock A0Ka3aTh.

Na 24*%, Jlasm TPH NONApHO Mepecexalomuecs npaMme g, b, ¢. Kax
NIOCTPOHTD OTPE30K, NepneHANKynapnbitt npsnoli b, ¢ cepe-
JMHOMK Ha mpAMOl b 1 KOHIAMY HA IPAMKIX & B ¢7 Beerna nu
187444 HMEeT pemenue?

\ F e

ll\c
\
/i

N\
o\

IMycTs npsAMbic a 1 ¢ nepecekaloTea B Todke K, buc B touke M, an
b B TOUKE N,

TlpeanonoxuM, 4TO 3ana4a peulena ¥ oTpe3ok AC ¢ koHIaMpr Ha Ipa-
MBIX A H ¢ NEPReHANKYNAPEH b 11 B TOUKE NepecedeHus ¢ mMpaMoii b zenkt-
ca nononam, Touku A 1 C CHMMETPIMHEI OTHOCHTENEHO Mpamolt b.

PaccMOTPEM CHMMETPHIO OTHOCHTENRHO Mpamoli b. ITpu 3ToM.npw-
man b oroGpazurca Ha b;

Toyka N — Ha N (kak nexawas na npsMo# b);

Touka M — Ha M (kax nexamas Ha npamoit b);

T0uKa K—Ha K';

Toyka A —Ha C.

CnegoBaTenpHo npAMat ¢ oTo0pasHTCA HA DPAMYKO €', TpOXOAR-
uyro sepes K', M, A, Tax xax ¢ npoxoznr yepea K, M, C:

npaAMad a -— Ha npAMYHO a', MPoXoRAuUyIo Yepea Touxu K', N, C, Tak
KaK fpsMan a mpoxoauT Yepes Toukd K, N, 4.

© Yepes TouKy A APOXOAAT \ipAMBIE A K ¢, Yepes Touky C — npamMue
cua.
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IMocTpoeHue.

1. Crporm Touxy K', cummerpranyio K oTHocHTensHO nipsaMoti b.

2. Yepes Touxn K' n M nposogum npaMyio ¢, CHMMETPHIHYIO [P~
modi ¢ Tak kak K' commverpwana K, a M eummeTpuana M, oTHoCHTeIB-
HO npamoti b,

3. Yepea Touxu K' u N uposofHM NPAMYIO a', CHMMETPHURYIO [P~
Moii a, Tak xak K' cimmetpuusa K, a N — cummetprara N, oTHOCH-
TeNLHO MpAMoii b,

4. O6o3HauMM TOYKY Nepecedenda NpAMBIX ¢ B @' Touko# C, a Tou-
Ky nepeceucHNA NpaMelx a ¥ ¢’ obozHauyuM A, TToctpous otpeszok AC.

JokaxeM, yro AC — HckoMblif 0Tpesox.

o nocrpoenio npaMeie a K &', ¢ H ¢’ CHMMETPHYHBI OTHOCHTENBHO
npamoli b, A — Touxa nepeceucHUA IPAMBIX A H C', IHATHT, CHMMeET-
puMHaA eif TOYKA 3TO TOUKA MepeceueHHs NPAMBIX &' H ¢, TO eCTh TOYKa
C. 3ugaynT ToukM A u C CUMMETPHYHB OTHOCHTENRHO NpamMoit b, 3Ha-
4yuT, AC — HCKOMBI OTPE30K.

HeenexyeM, beeraa Nu 3aga9a UMEET PelleHHs W CKONBKO pemieHui
BO3IMOXKHO.

3aaaua ne Oyner UMETDb pelueHHe, €CIIH HEMb3A MOCTPOUTL TOUKH A
u C, TO ecTb, €CJIH NpAMBIE @ U C' WM C U 8’ HE NEPeceKaloTc, TO CCTh,
ecmu afj¢' wan cfa.

[IpaMuie a u ¢’ rapannensHbl TOrAa W TONBKO TOTAA, Korma Lt = /2
(cOOTBETCTBYIOLIHE YTIhI OPH NEPECEICHHH NMPAMBIX a U ¢ cexymieli b)

Ho npamas C cammerpuana C', nodroMy o0pasyer ¢ npaMoii b yron
3, pasuniii yrmy mexay C' u B, o ectb yray 2. Tak uro

L1=42,42=23,10 ecTh £] = £3

FHawut, AMKN — pasnofeapennnfi,
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To €CTe CC/IM NPH NONAPHOM TEPECEYCHHN NPAMBIX 8, b, ¢ nony- '
aurch pasHoGeapennitt AMNK ¢ ocosakmem MN, AXAUMM HA Npa-
Moii b, To 3aza%a He GyeT HMETh PemeHuA.
Janee 3ameTM, 41O IpH MOGOM APYTOM CHOCOBE MOCTPOSHHN OT-
pe3ok C'A', yaosneTBopaiomuil yCIOBHIO 3a3a4H, IOKEH OHTE CHM-
METpHIeH OTHOCHTENLKO NpaMofi b, 2 MAUKT, er0 KOHUBL ZOMKHLI Je-
%ATH KaK HA MPAMEIX 4 H ¢, TAK B HA CHMMETPHYHLIX NPAMBEIX a' | ', TO
¢cTh Toukn A’ i C', I0/DKHES COBTIAJATD ¢ NOCTPOCHHLIMMY TOYKAMM A B
C.
3navuT, npH JpoGoM cmocofe nocTpoeHns 3ajasta GyneT MMeTh
CAHHCTBCHHOE peIlCHUE, CCIH TOYKH NepecedcHHd MPAMBIX He ABAA-
KOTCS BEPUIMHAMK PaBHOOGCZPCHHOTO TPSYTONLHHKA C OCHOBAHHEM, Jie-
xaumM Ha npamoli b, nnpomuoucuyqacaanaqapemeunﬁnemm
Me25. 1) octpoitre TouKy Aj, B KOTOPYIO nepe:gomrom A npr
noBsopoTe okoo ToukH O Ha yron 60° no gacopoif crpenxe.
2) Hoctpoiire durypy, B KOTOPYIO MEpeXOAHT OTpe3ok AB
npH noBopote oxoso ToskA O Ha yrom 60° nmo 4acopoli
cTpenke.

3anaua pemena B yueGuuke Ha crp. 120 n, 86.

Ne26. Hocpolire ¢urypy, B KOTOPYIO NEPEXOAUT TPEYrONLHHK
ABC npu noBopore ero okoso bepuiirel C Ha yron 60°,

B

HUY
C

AC=A,C,BC=B{; ’

[Ipu nosopore AABC nepexonur B pammﬂ euy AA,B .C

3
L
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Ne27. [asw Toukw A, B, C. [loctpoiite Touky C', B KOTOPYIO NC-
. pexomHT Touka C npy MapannensHOM: fiepenoce, nepepons-
ieM Touky A B B. .

B “ c

A ‘ C
Cepennna orpeska AC' ABRETCA cepeAnHoii oTpeska CB.

Ne28. [lapannensamii nepcHoc 3agaeTca dopMynamy X' = X + I,
¥y’ =y-1. B xaxyie TOUKA OPH 3TOM NAPAneILHOM [EPEHOCE
nepexoaat Toukws {0; 0), (1; 0), (0; 2)?

Dx'=0+1=1y =0-1=-L (0; 0) =5{1; - 1).
DxX=1+1=2,y=0-1=-,(1;0)=>(2;-1).
Ix=0+i=Ly=2-1=L(0;2) > (1; 1)

Omer: {1; -1} (-1 (11 1). -

Ne29. Haliaure peamaunm a u b B dopmynax mapannesasHoro ne-
peHoca X' = X + &, y' = y + b, ecnu nipecto, uro: 1) TOUKa
-(1; 2) nepexonut B Touky (3; 4); 2) T0uka (2; — 3) — B TOYKY .
(-1; 5% 3) vouka (-1; - 3) — B T0uKy (0; - 2).
1) Tax xak Touka (1; 2) nepexonuT 8 Touky (3; 4), T0 3 = 1| + 8,
4=2+b.Orcionaa=2,b=2.
AHAIOTHYHO BHNONIGOTCA 3a0aHuA 2) # 3).
Omeer: 1)a=2;b=2;:2)a=-3;b=8;3a=1;b=1,

3 30, Ilpu napamnensnoM nepesoce Touxa (1; 1) nepexom‘ B
Touky {(-1; 0). B xaxkylo TOUKY MEPEXOANT Havyano KOOpAM-
Har?

3agaua pemeHa B yneGnuke Ha crp. 147,

Ne31. CyupiecTeyer IH nmapannenbHeId nepenoc, (pH KOTOpOM!

1) Touka (1; 2) nepexorur B Touxy (3; 4), aTouxa (0; 1) —=8
Touky (-1; 0); 2) Touxa (2; — 1) nepexoaur B Touxy (1; 0), a
Touxa (1; 3) — B Touky (0; 4)?

1y(1;2) > (3; 4% (0; 1) > (-1 0);

x=x'+a;,0=-1+a;

y=y+b1=0+b;

I=3+aa=§



2=4+b.b=L
=-2:b=-2,

Tak KaK 3Ha%eHua a ¥ b He PaBHEI B NEPBOM M BTOPOM CIY4asX, TO
TAKOro MApPasIenLHOTO NEPEHGCA He CynIecTBYeT

232 - 1) > (1; 0% (1;3) > (0, 4);

2=1+ga=11=0+aa~1;

d=0+bb=-1.3=4+bjb=-1.

3navcHid a 1, b pasHer, napaiensimii TEpeHoC CYIIECTBYET.
Omset: 1) Her; 2) na.

2} 32. Ipamue AB u CD napamieabhiet. Toukn A u D nexar no
oaHy cropoHy or cexymeli BC, Jlokaxure, 910 myyn BA n
CD opuHakoBO HaOpaBNeHH.

3anava pemeHa B yueGanke ra crp. 149 n. 89

Ne33.  JDokaxuve, uro B 3agaue 32 nyun BA n CD npoTuRononox-
HO HanpaejieHbl, eclid Toukn A B D nexar no pasakie c10-
POHBI OT CeKywie BC,

BuiioHi napamneasHpi iepeHoc, NPH KoTopoM Touka C cosMe-
unaerca ¢ Touaxoit B. TipH atoM Touka D nepexoaur 8 Touky D) Ha nps-
Moit AB, Tak kak AB||CD. Touxu D' 4 D nexar no oasy cTopouy oT
npamoii BC, Tax.kak D'D]] BC. Toraa, Toukd A u D' nexar no pasHLie
cTopoHst oT Touks B, A 310 3HauuT, 470 NpAMuie BA 1 BD, nporuso-
MONOXKHC HAIpABIeHbl, €¢I TOUKH A U D NeWAT AO pasEnie CTOPOHL
ot cexymeli BC.

Yto H TpeboBAIOCH BOKA3aTS,

N34, Yerupexyromank ABCD — napamnenorpams. Cpers my-
yeli AB, BA, BC, CB, CD, DC, AD, DA HazopuTe napsl
OAHHAKOBO U NPOTHBONONOAKIO HANPABNCHHBIX Ny¥eH,

4 B
OnpHakoso panpasieHHsie nyqd: AB u CD; BA 4 DC
AB 1 CD; BAuDC.

[TIpotHRonONOX10 HanpaeAckuele Ay AB 3 BA; BCuCB; CD n
DC; ADuDA; ABuDC; BA nCD.
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Me35. [Iokawkure, YTO OTPE3KH PABHOK ANAHM H YLl C paBHOMH
rpamycHoO Mepoil COBMEIAIOTCA NBHKEHHEM.,

A B
vt eertrem——
a
L2
‘N 8.
4 0
B

[TycTs AnuHL: OTpeskon AB u A(B, papHsL.

[Monpepruem oTpezok npeclpazoBaHHI0 CHMMETPHU OTHOCHTENLHO
npamoft a, neprieHIHKYNAPHON OTpe3Ky AA, M npoxogameii uepes ero
cepennny. [Tomyasm otpesox AB, eciu B, u B, copmamator, To 3ta-
gur, AB ¥ A\B; paBHLL, eCNH He COBNANAIOT, TO MOABEPTHEM OTPE3OK
A.B; npeoOpazoBaHHIo CHMMETPHH OTHOCHTENLHO npsmoii b, coaep-
xame GuccekTpucy yrna B;AB,. Tax kak AB.A B asnserca pasno-
GegpeHHMM, TO €0 JUCCEKTPHCA SBIACTCH CEPEAHHHLIM NEPNeHANKY-

" agpoMm Kk B;B; B, 3HaYMT, OpH CUMMETPHH OTHOCHTCABHO NpAaMod b
TouKa Bonepeiiner B Touky B;.

Taxum ofipasoM, oTpe3ok AB B pesyasTarTe PacCMOTPEHHOrO RBH-

WEHHA CpeIen b OTpe30k A B,

A

O

Hm rpanychbie Mepbt yriior ABC u A \B|\C, parnul.



B pesyarTate CHMMETPUM OTHOCHTEABHO MpAMOii a, ssmioutclics
CepenHHHLIM NepneHAHKYAIpOM K BB, u nosoporta nokpyr B, #a yron
A;B\C, yron ABC cosmectutca ¢ yraod AB(C,. Yto u tpeSoranocs
AOKAIATh.

e 36*. Y napamncrorpamMmoB ABCD n AB,CiD, AB = AB,,
AD = A\D} n ZA = ZA,. lokaxuTe, uTo NapamnenorpaMmMhl
PAaBHBI, TO €CTh COBMSIIAIOTCA FBIMKEHHEM.

Hyc'rb B napannenorpamm ABCD, A,B CID, AB = A Bi,
AD=A\Dy; ZA= LA,

Tak xak AABD = AAB D) no xayM CTOPORAM H YIAY MEXAY HR-
MHA, T0 CYMECTBYCT NBHXenue, nepepopsmiee AABD B AAB D,
(cM. 11. 90). Tpn 3TOM IBImKenuHy Ays AQ ROIIKEH COBMECTHTECE C Y-
yoM A0, (rae O, Oy — TOUKH nepeceyeHA miaroha.ueﬁ), Tax kax O n
O} — cepeauHn oTpeskos BD u B,D, xotophie npn naunou Immenuu
COBMEIHAtOTCH. ™« -

Npn fpickeBHy COXPAHASTCA PACCTOAHHE MEATY TOUKAMM, 3HAMHT,
mnvee AQ 1 A O paBab. '

AQ = 0OC n A0y = O,C, (no croiicTey miarosaneil napanneno-
rpama).

Touka C, nexamas Ha ayse AO Ha paccTogHmy, pasHoM 2AQ or
TOUKH A, NpH RaHHOM ABWXKEHHH COBMCCTHTEA ¢ TouKol Cp, nexanieli
Ha ayue A O, na paccroannn 2A0 or roukn A. Touka C; sexur Ha
ayqe A\O; Ha paccroanmn 2A,0, = 2A0 oT Touku A, Tax kaK Ha Zal-
HOM JY4€ OT JaBHoH TOUKH MGXHO OTAONMHTE TOMLKO ONHH OTPEIoK
Jannoit e, TO TOUKM C; U C, COBMAAlOT,

Takud ofpazoM, TpH HABMKCHMH, coBMemaiomeM AABD c
AA\B\D,, ToykH C # C, TOkE COBMENIAOTCA, A IHAYMT, IPH ITOM ABH-
aeHWH napannenorpaMM ABCD cosmemaercs ¢ nap@nueuorpauuou
AlB]C|D] .
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AT, Roxsidsre, uro pomGel paBHE, €CNTH ¥ HIX PaBHH AMaroHa-
- Jll‘l. . .- . . T e et
H

fiycto » pombax ABCD u AB,C,; pasunl agaronais AC w A C
BD u ByD,. Ilyctt anaroHanu pomGos ABCD u A,B,C\D, nepecexa-
107ca B TouKax O H O COOTBETCTBEHHO,

PaccvorpuM AAOB u AA,0.B;:

ZAOB = /A,0,B, Tak kak AnaroHany pom6a nepreHAMKyaapHLl, -

AO = A0y, BO = B0y, Tak kak anaronanu poMba B Touke nepe-
CeMEHIUA ACAATCA NOTIONAM B HO yc.noamo muaroHand AC u AC, BDu

B,D, pasmxi;

AAQB = M.O.B.no JBYM CTOPOHAaM WU YIiY MEMAY HEMH, c.ne:lo-_-_
BatennHo AB = A\B,. i

Tak xax B pombe Bce CTOpOHE: paauu, WMAB=BC=CD=AD=
=AB;=B,C,=C,D, = A\D,.

Pa&cumplm AABCu AABCy: *

AB = A By BC B;C] H AC AC, ([IO YCJIOBHIO), AABC = .
= AAlBlcl N0 TpeM mpouau, auauHT, ZABC = ZAB,C,. -

B Jazage MNe 36* § 9 Obino xoKa3aHO, YTO €CNH ABE CTOPOHH H yro.ll
MEELY HHMH OZHOTO MAPaiIea0rpaMMa COOTBCTCTBEHHO PABHK HBYM
CTOpOHAM W YTAY MeXRY HHMU JPYroro NapanneiorpaMMa, TO TakHe
-NAPAANETOFPAMMBL PABHLI. ,

B. pomGax ABCD u A;B,C,Dy AB = AB,, BC = B,C, ZABC ~
= ZA B,C,, 3nauur, 312 poMGsl paBHEL.

M 38,  Jloxakkre, YT0 ABC OKPYNHOCTH OXHHAKOBOIO panwyca
PAaBHE, TO €CTh COBMEIIAIOTCA ABUMEHHCM. ' ‘

@.



lycte oxpyxBOCTH € uenTpaMi O M O HMEIOT paBHLIE PalUYCHI.

Tak xak mpmKeHHe COXPAHACT PACCTOSHHE Mexay mobpimH aByMs
TOYKAMY, TO NPH MOGOM ABHKEHHER PACCTOAHHE OT TOMEK OKPYHKHOCTH
KO LENTPa COXPAHACTCH, & BHAYMT, OKPYKHOCTh lepeliicT B OKpyx-
HOCTH, Teneph PACCMOTPRM FapannensHb repeHoc, nepesoaawmd
Touxy Oy B O;.

B cwiy BLIUECKA3AHHOTO, (EpPBas OKPYXHOCTL COBMECTHTCA <O
BTOPOIL.

Yro n 1pebosanock AOKa3aTE,
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§ 10. Bexmopwt

Ne 1. Ha npsamoli 2aust Tpy Touku A, B, C, TIPIEM TOKw B nexnr
MEXAY TOYKaMi A n C. Cpean BexTOpos AB AC Bd w

BC Ha3oBUTE OLMHAKOBO HATIPABACHHEIE W npomnononom—
HO HATIPaBICHABLE.

A B ¢ -

BeKTOPLI 0AHHAKOBO HANDARUIEHK!, EC/iE COOTBETCTBYICUIAC FIOMTY-

npAMBIC OBMHAKOBO HanpasneHbl. 1) BC. 4B w AC —— onuHaxoso
HATIpasAeH

Z)E n}f; B4 u?ﬁ; BA u AC — NpPOTHBONOCNOKHO HA-
TIpanmexst.
M 2. YerwipexyroneHuk ABCD — napanaenorpaMm. Jlokaxure
PABEHCTRO BeKTOpoB AB u DC .
3agaua pemena B yueGHHKe Ha ¢1p. 156 m. 92,

Na 3, Jlaunl BeKTOp ABw qua‘C. Ornoxure o1 Toukd C BeKTOp,

paeBHbIi BEKTOPY AB , ecni: }) Touxa € sexuT Ha OpAMOR
AB; 2) Touka C He naexxur Ha npamoii AB.

Ne 4. Bekrophl a (2;4), b (-1;2), c {c;; C3,) OTNOXKEHBI OT HAYANA
KoopIHHAT. YeMy parHbl KOOPAHHATH HX KOHIWEB?
A (0; 0) — navuano sekToOpa,
B (a; b) ~ koHen BexTopa,
a (2; 4),



2=a-0,
4=b0 . fe

AHATOTHYHO HAXOAWM RIS d M 3-
Orser (2;4); (-1; 2); (cy; ¢3).

NS, AGcomoTHA BENIHYUNA BEKTOpA a (5; m) pasua 13, a pek-
Topa b (n;24) pasna 25. Hatiru m un. |
A6comoTroli pemranHOill BEKTOpa HA3LIBASTCA AANHE OTPEIKA, H3IO-
wero Bexop, o (a; az).

i 2 2
R
Ia= a\l &y .

13=V524m? ,169=25+m% m’ = 144, m = +12,

25 = 2 +24% , 25 = 2 + 24% 625 = + 576, n* =49, n =7,
Orser m=%12; n =47,
M6, - Mawwt Touxu A (0; 1), B (1; 0), C(1; 2), D (2: 1). Hoxaxure

PasCHCTEO BEKTOPOB .ZE a).

A0, 1); B(1;0).

4B =(1-0;0-1} = (1; -1)

€(1,2);D(2; 1),

CcD = =@-1: 1-2) = (15-1).

A8 = CD.

M. Hawiss Tpu Tousu A (1; 1). B (-1; 0), C (0; 1). Haltaure Ta-
ky10 Touky D (x; )), 47008l BEXTOPD! 4B u CD 6w pas-
HBL. '

3apaua pewena B yieGuuxe ua c1p. 158 . 93,

N8 Haligure BekTOp E, pabHbiit cyMMe BEKTOPOB 2w 3, # ab-
COMOTHYIO DEAHYHHY BEKTOPA <, ecnm: '
l)a(l -4), b (-4, 8),
2 a5k
c=a+h.
Da(l;-4), 5 (43),
¢ =(14;-4+8), ¢ (-3;4).
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H=,I(—3)2+4’ =916 =425 =5

2D a 5 %3)
c=(2+4;5+13), ¢ (6;8).

H=J6’+82=W=M=lo
Oreer: 1}?(—3;4),_H=5; (6:8), H=|o.‘

M9, Jan tpeyronstink ABC, Halizure cymmy sexTopos:
1) AC W CB;2) AB uCB;3) ACu AB;8) CAu CB

B

K
‘)BC=CB " 3)AD=AC+A4B
yry :

D [‘ “
; C S

A
4)CD=CA+CB



M2 10.  Haliaure BekTop ¢=a-buero abCoMOTHY IO BOIHCRKY,
ecnul) a (1;-4), 5 (-4:8%2) a (-2; N, b (4;-1).

>R |

=a-b
)E (1;-4), b (4; 8), ¢ (1{-4); - 4-3).
(5:~ 12),|E|-J52+(-12) =25+144 =169 =13

)a (27, b (4 1), ¢ (-2 4; 7+{-1)), o(~6:8)
]E]=J 2100 =10

Otser: 1) |Z-|(s;12), |I-|=13; |E|(—6;s), |I-|=10.

11,  Jama pekTopst ¢ oBuyM Hauarom: 4B n AC Jlokaxurte,
yto AC-4B = BC
3anaya penteHa b yuebHHKe Ha crp. 169 n. 94,

Me12, B napamenorpamme ABCD nuarosiann 1H_MEPecekaoTcs B
TouKe M. Bupaame BEKTOPH 4B w CD uepes BEKTOpPH
a=4M ., b= BM

AB =AM -BM =a-b:
CD =-AM =b - a.

Ne13. Haueprure TpH NMPOH3BONBHLIX BEKTOpA ;, 3, E, KaK Ha
pHCYHKe. A Teneps NOCTPoliTe BEKTOPH, pabsibie:
Dat+tb+c;2a-b+e;3)—a+b+e.

1) y=a+b+c;
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M 14, 1) Moxaxure, 4TO ANA BEKTOPOB 4B, BC n TC_ HMeeT Me-
cTo Hepasenctso | AC [s} AB [+ BC 1.
2} Hokaxure, 410 ANA MoObIX nempon av b nMeet Mecto
HepaneumO|a+b[5[a|+lbl
1) HepanenmoiAC[slAB[ﬂBClcnewmmp@emmme-
YrOnbHHUKA: AC<AB+BC
Hepanenc‘rno[ a+bh i=<| a l-l-lb lcuenyermroro,qmm
BEKTOpOB AB n BC PASHEIX COOTBETCTBERHO BEKTOPAM @ H b, ume-

€T MECTO HEpPABEHCTBO | AC | <] AB|+|BC|.
B

Me15. K ropmsourannuoif anke Ha JByX paBHBIX HHTSX MOABEMICH
Ipy3 BecoM P. OnpeaennTe CHNM HATHKEHHE HHTCH,

I



Pasuoaciictayiomas Feun F, u F; HATEKCHHA HUTEH JOMDKHA
ﬁu'rh no aeMvMIe pasHa Becy P.
F SBAXETCA AWATOHANBEO pomba ¢ oc'rpuu yraoM 60°, seitonsueii

W3 3700 YTAa. o
Lo gz T Y
-2—F1=|F;"c0330°, Iﬂl_Zcos30° L, A

> _

M16. C xaxoli cunoii F mano ynepxnm )] BECOM C na Ha-
KIONHOH MIOCKOCTH, YTOGH! OH HE CNOT3an nﬂm" :

3azava pemeaa B yueBHHKe Ha ¢Tp. 161 m. 95

MNel” JIam.: TOuKR A (x1; ¥1) u B (x3,),) Jloxancm'e, m Bemopn
AB u BA MPOTHBONMONOKHO HANPABJICHLY.
3apaua pemcHa b y1ebHuKe Ha c1p. 163 . 96,

18 doxawure, uTo BEKTOPHI a (l 2) u b {6,5; l) onnHakobo
nanpannelm @ BEKTOPH c(1;2)n a (©, S'— l}npomo—

" FONOMHO nanpannem
Da (5255 (315 52 a=2b 1=%;» 0, BexTopst om-
HAKOBO HANPABJICHEL. \

2)c(l 2).d(05 -1);

d=-2¢g;1=-21<0, BEKTOPSI npomnononoxno Hanpasies
HEl

9. Ilam.laempu @ (3:2)ab (0; — 1). Haiigure pekrop
c=-2a+4b Hemaﬁcomomylosenmnuy
a {3, 2), b (0 -1);
¢ =-2a +4b;
—2a(—2 *3;-2-2)=(-6; 4),4b(4 04 (—l)) (0; 4),
c(-6+0;-4+(4) ‘

7 650,151 o7 1B =08 =10, -

Orper-(-6; 8): 10,

+ Lo
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Ne 20, Aﬁcomomau BE;MHHA BEKTOpa ka _pasna 5. Haitgure A,
ecnn: 1) a (-6;8), 2) a (3:-4)3) a (5,_]2)

Ilal» 5. !
1) a (-6; 8),lal J(-s:. +s=—J36+ =100 =10;
[A-10=5; ‘ Y
A=l
2
2)a (3 ~4),|a|-J'-2+(- J9+1 J_~s
- 5)=5; .
L=+l
3) a (5; 12).|a|-452+122_st+1 f‘_-ls
T3] =5, \
s
A= =t

5
Oreet: 1 1:—;2 5 3) o,
Ommer: ) &3 2) 13 3) £

Ne21.” B wpeyronshuxe ABC nposenena _MenaéuaE Jy.iﬂoxamm,
aro AM =‘-;— (4B + 4AC).

c
" BHNOAHUTE CAOKEHIE nﬂmpon AB u AC no npanwly napanie-
forpaMma. '
AB+ AB AD

M — Touxa mepeceqeHA AuaroHaned napannenorpauma. Rompan
JENUT $1X TIOTIONAM.

1_ St

AM-EAD —( AB +AC )-—AD

5(AB+AC)=‘-AM-. h IR RE R

Y0 1 TpeboBanoch AOKA3ATS.
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M 22, Touxu M u N asnaorcs cepeauuaMi orpesxon AB 4 CD co-
OTRETCTBLHHO. Joraxure BEKTFOPHOE PaBeHCTBO

m%aam.

A c
M N
B D

MN =MA+A4C +CN
*MN =MB+BD+DN
2MN = (MA + MB) +(AC + BD)+(CN + DN),

TAK kKK MA=~MB, CN =-DN,TO
2MN = AC+BD
m%@am-

Yo 1 TpeSoRaNocs AOKA3ATS.

N2y, Jan napasnenorpamm ARCD, AC = a, DB 5. Bripasu-
TC BEKTOPHI AB CB CD w 4D qepes an b

48 =%a+-—-b = —(a+b) ,

&_~%E+-;-b=-(b Y
D= —-AB=—E(5+b),

4D = -8 = 3a-3).

Ne24*, Jloxaxnre, YTO y KORAMHEAPHHIX BEKTOPOE COOTBETCTRYIO-
ImHe KOOpAHHATK NponopunoHareHsl. H ofparuo: ecmH y
IBYX HEHY/IEBBIX BEKTOPOB COOTBETICTRYIONHE KOOPAHHATE!
NPOMNOPUHOHANLHb, TO ITH BECKTOPS KQIINHCAPHEI.

i14



1} Mpumem E(x,; »u 3 (X2} ¥2) KORNAHEApHBIE BEKTOPHI, CAEAO0-
BATENILHO, CONACHO AOKA3AHHOMY B 1. 97, cymiecTByeT uncno A0, Ta-
Kog,utT0 b =% a

Tlo onpeaerenno Npou3BeICHHS BEKTOPA HA YHCIIO

{xz =A% , CNENOBATENLHO ﬁ=l; P/

y; =4y x hg!

X _J2

ST
b CPONOPUMONANEHEL

2) TMpimaem a x1; Y1), b (x:;¥2) | ﬂ-—--{f’l =1 TaxKiK @ ¥ b

; )
HEHYJieBLIe BEKTOpH, TO 220, CNemoBATENLHO X3 = A-X;; ¥y = A'y, 3Ha-
4T, BexTop b (Xa3 ¥2) =k @ (Xs; Y1) _

Mo Teopene 10.2, ecm A>0, To HanpaBneHWe @ COBNARAET C Ha-
npasnennem b, ecnm A<0, T0 [POTHBONONOKHO EMY.

Takum obpazom, npa moGoM A=0 BeKTOpH anb GYAYT KOJUTHHE-
aphbl.

Y10 1 Tpedovanach JoKa3IaTh,

MNe25.  Jammi extopH @ (2;-4), & (1; 1), c(1;-2), d (-2;-2).
YKaOKHTE Naphl KONAHHEAPHEX BEeKTOpoB. Kakhe W3 JaMHLIX
BEKTOPOB OAHHAKOBO HANpABACHbI, 3 KAKHE — NPOTHRONO-
JIOMHO HATIPABNSHH?

a @-4)nc (132 _

Ae = E; A =2, >0, BeKkTOpH aunce KOJUTUHEAPHM H OHHAKOBO
HANIPaBREeHst.

biud (22

d =13;l=-2,160, BEKTOpHE 2 n 5 KOARHHEAPAL] H NPOTHBO-
NONIONHO HANPABACHEL.

» JHAYHT, COOTBETCTBYIONE KOOPAHHATE BCKTOPOB ﬂ H

MN26. HsBectho, YTO BEKTOPLI a (;-1)n b (-2; m) Konnuueap-
HEL. Haltaure, yeMy pasnra »,
a(l - l)’ b(-2 !'l'l),
=)«.a A==2, b (-2;2),m=2.
Orner: 2.
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27. " Jlaum pextopst a (1;0), 5 (1; 1) u ¢ (-1; 0). Hallmure Ta-
KiHe HCHA A 1 J, 9700l HMERO MeCTO BeKTOPHOE PaBeHCTBO
~e=Akat+pb. _ : .
a (1;0), 5 (1;1), ¢ (};0), Tak kax ¢ =Aa +pd,T0

=l=A+y,
0=A0+u.

pr=0,
A=-1,
Orper: - 110, _ o
Me28.  JloKaxuTe, 4TO AnA MOGLIX BEKTOPOB a U b (;3)53132. '
ab“Ialblcosa,mea—ymuemunopaunanb
Tax xak|cosa]<1,10(a b)’< a?b>. ' :
}e29. Haitaure yron Mex Xy BEKTOpaMH a (1:2) b ([;-'%).
- . - .—‘l- . . ] . -
a(l;2,6( 2),

'&-3=11+2(-l) 0.

CRaNApHOE NPOH3BENEHHE BEKTOPOR PRBHO HYMO, IHATAT: yro.u Me-
KXYy HUMH NpAMOS, o
Omser; 90°. L :
N 30*. . Hanm BEKTODH a u b. Hawnure a0CONIDTHYIO BENHMHKY
Bem'opaa+b ecunmneﬂno,maﬁcomnmemmnm
nemponaubpanuul ayronuemnmnm’
(a+b)2 a +2ab+b’—|a1=+21aub;oosu br,
meu—yronuexnynempaunanb (a+,{:)3==l(a-l-a!:)!2
(a+b)2—l+2ll—+l—3
(|a|=l,lb /=l,eosa=cos60°=?,._
a+bfP=3%a+b|=43.
Oreer: sﬁ.
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L XTI

Haﬁ.nme ¥TOA MeKAY BEKTOPAMH auna+b 3aaa4u 30*.

Apmien| 7 |=| b | =L (a”b) = 60"
a-(a+b)=a+ ab=|al-|b|cos60°=1+ I-E =1,5.

1

quem30mH5i3+3|'J_
a-(a+b)=la| I(a+a)lcos(a a+b)
lafla +a|cos(a; a+b)

5
ool eF)ogts 15 1565

3naunr, (E;E + 3).——-3&“.
Orpet: 30°.

n 32.

Al

Ilanu BepwmHE! Tpeyroneauka A (1; 1), B (4 l), C (4 S).
Haiingire KOCHHYCH YIII0B TPEYTONbHHKR.
1), B4 1),C(4;5)-

1) 4B (4-1;1-1), AB (3;0),| 4B |= J9+0=3,
AC (4-1;5-1), AC (3;4),| 4AC |= O ¥16 =5,
AB-AC =9+0=9. AB-AC =|AB}| AC |cosA.

2) BA (-3;0).] B4 |=3.
BC (4-4; 5-1), BC (0:8).] BC |=4. BA-BC =—-3-0+0-4=0,

BA4-BC
0=3

=| B4 {BC |cosB.
400sB, cos B =0. .-

3) CB (0;-4),|CB | =4.
CA (:3;-4),1CA| =
CB-CA =0:(3)+(4)-(-4)- (-4) =0+ 16 = 16.
CB-CA =|CB}|CAjcosC.
16 4
=4o C =_=_=0’0
16 S5cosC,cosC 75°5 8

cos C=08.
Orper: 0,6; 0, 0,8,
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M}e 33.  Haiipure yrasl TpeyrolhHHKA ¢ Bepipnamn A fﬁ;ﬁ )

B(2; JzT),C(f- —-"--)

A@:V3), B Ji),C(%; %).

1)4B (2-0; V3 -+3), 4B (2;0),1 4B |=2.

i< G-o, 12_31-«/5), AC (3 -—‘?—)—
(i~ 242 45,
E-A_c=2-%+o-[-{3l]=3.
}E-}E=W-Mco&4.

J5 Ji

» LA=30°

- 3= ZJ—COSA cosA.—T
2) BA(-2;0),| BA|= J(—z)’+02 =JZ=2.

4]
isilan CRSIR=S

_— 1 1
. =24 —=)J+{—-—==])=1.
BA- BC 2o 2) 0+ 2) i

BA- BC =| BA || BC | cos B.
l=2°lcosB,cosB=-;-,£B=60°.

3) CymmMa yrmioB TPEYTOREHHKA pasHa 180°, Toraa,
= 180°-(LA + £LB) = 180"-(30" + 60°)=90°.
O'me'r 30°, 60°, 90°.
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M 34 Hoxaxwure, yTo nex'ropu' a {m;m)u b (-n; mr) nepneHaMKy-
JIAPHE! HTH paBHBI HYITIO.

BexTope!l NepreHAMKYNAPHBI, €CIH NX cmxpuoe npouIBeneHHe
PaBHO HyJO,

a-b -—|a| | |cosa

a+b= m:{(-n)+n-m= 01a]¢0|b|¢0 ToTna, cosa =0,
a=90°,

Bextopst a (2, n) n b (-n; m) nepneHARKYAAPHEL,

Ecm| ¢ | =0, Tom’ +n*=0,3sauutm=n=0, a = b = 0. Ana-
JoruqHo, ecmi | & =0, To g = b =0,
Ne35.  [Hauu sextopml a 3;4)n b (m;2). Ipn xaKoM 3HAUCHUI m

3TH BEKTOPE! NEPICHAHKYMAPHK?

BexTopbl NEpCHANKYNAPHE!, €CAH HX CKANAPHOEC NpPOMBEEHHE
PABHO HYMIO,

a-b=lal|b|cos90° a (3;4), b (m;2).

0=3-m+4-2.
3m=_s’m= _E’mz _23.
‘ 3 3
O'rae'r:—-Zz.
3

Ne36.  BaHwt BexTopht a (1;0)u b (1; 1). Hatinure Taxoe wucmo A,
qrodul sexTop a + A& b b 6t NEPBORARKYRAPEN BEKTOPY a.
Mueem: a (a +Ab)=0, a*+Ma b)=0,Mab)=-a’.

N
b 1
OreeT: ~1.

M37.  JlokaxuTe, 4TO €CAH 4 U b — enunmiHLe HEROJIJIHHeap-
Hbi€ BEKTOPEL, TO BEKTOPH @ + b 1 a-b ormmm ot HynA
H NICPTICHAMKY AAPHbI,
Hailnem cransproe npoH3seacHue senopon(; + 3) H{;-B).
(a+8)(a-b)=a b =|al’~ |6 =1-1 =0. 3uauur, (a + b)
n(a-b) TIePIIEHANKYNAPHBY,
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M 38*. [loxaxuTe, YTO CyMMa KBanparoB NHArCHa#cH. mapanncno-
rpamma paBHa CyMMe KBAPATOB €F0 CTOPOH.
3anavua pemena B yueOHuKe Ha cTp. 166 1, 98,

N 39*  Jlanm cTOpoHBI TpEYroNshuka a, b, c. Hafiante ero menuane!
Mg, My, M
B AABC, rae a=BC, b= AC, ¢ = AB, Meauanu AA, =m,, BB, =
My, CC| =m.

Tponomkum meanannt AA,, BB,, CC, 3a Touky A,, B, C, cootner-
CTECHHO H HA MX OPOROMKeHHH oTnoamM A\D; = AA,, B,D; =BB; 1
ClDl = CC].

B uernipexyronsuukax ABD,C, BCDyA n BCAD, aserenaan »
TOIKE NICPECCICHHS ACILATCA NOTIQNAM, SHAYHT, ITH YeTHPEXYTONbHAKH
ABMMOTCA NAPanNeyorpaMMaMH. .

B 3anaue 38* § 10 Guin0 10K3IRHO, HTO CYMMA KGAPATOR NHATOHA-
AcH MapaNNEnOrpaMMa PaBHa CyMMe KBaJPaToB €10 CTOPOH, HOITOMY
Ana mapannenorpaMMa 4 BD;C MOXHO 3amcaTh!

AD,;?+ BC? =2AB? + 2AC  unm (2m,) + a* = 2¢ + 2b%,

SHAMHT,

A b2-a?

m:-kzcz;%f._"—;

y 2"”24"2"“2 N TET '
Ana napannenorpaMMa BCDA:

BDy? + AC2 = 2BA? + 2BCE (2my P+ b2 =247+ 2¢ ;.
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- a4+ -8 --b2 1.
" = — My = 3
pili}] napmenorpamla BCDA;:
CD.? + AB?=2AC* + 2032 (2m¢)2 +ct=2a%+ 21:;2
‘ 202 +26% -2
w2

V2 +27 -0,

Ne 40,  JIokaxmTe, 4TO rEOMETPHUSCKOS MECTO TOUEK, CyMMa KBaj-
paTob pacCTOARMEA OT KOTOPBIX A0 ABYX NAHHREIX TO4EK MO-
CTOAHHA, eCTh OKPYXKHOCTS ¢ LEHTPOM B Cepelinie OTpe3ka.
COEIMHAIONIErO AAHIBIE TOYKH,

X

PR ] ¥ i
L4 L4

A o B

- Tpumem XA* + XB® ='m, m > O, 3uauut, CYLECTBYCT ¢ = Jn s
caenoBatensto XA” + XB? = ¢, I1o Teopeme, o6parnoii Teopeme IMidia-
ropa, XA u XB spAfiOTCA KATETAMU NPSMOYTOARHOTO TPEYrONEHUKA,
THNOTEHY3a KOTOPOro PaBHa ¢, HO ¢CitH X4 W XB — KateThl, 70 MHIN-
TeHy30H Apnsercs otpesok AB. IIpumer O — cepeamna AB, cneposa-
TeILHO:

ﬁ=—(ﬁ+x3) “
X0 _—(|E| +|XB'| +[ﬂ[-|ﬁ|-mst=
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- )- L
P’ - ;e ol -5

3uaynaT, X NpuHaANCKHT OKPYKHOCTH © LeHTpoM O ¥ pagnycom,
paBHEM % AB.

Uro u 1peboranocs JokazaTs.
Nedl. B_e-u'ropu“; +bua-b NePUeHAHKYIAPHDY. JRoxaxuTe, YTo
a =|b|
Taxk xak (a +b)u(a- b)nepneunuaynnpnu
-m(a+b)(a b)=0.70 ects a2-b2=0,
a*=b% a|=]b|
Y7o 5 Tpebosanocs A0KAIATE,

Ne 42, Joxakure ¢ NMOMOWDBI0 BEKTOPOB, HT0 AMaroHanH poMGa
nepneH UKy IspHLbL.

B c

3uavur, 7(.—‘ 1 Fﬁ.
Yro n TpeboBANIOCEH AOKAZATR,
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Ned43.  [Mambl verwipe Touxu A (1;1), B (2; 3), C (0; 4), D (-1, 2).

Hoxaxcure, uro sernipexyronsHuk ABCD — npaMoyrons-
WUK. .

A(l 1), B(2; 3), C(O 4), D(-1;2).

AB (2-1;3-1)= AB (I 2),

DC ©+1;4-2)= DC (1;2).

4B = DC. 3uauut, ABCD — napannenorpamm.

AD (1-1;2-1)=(-2;1). AB - AD =1 (- +2:1=2+2=¢

3iauut, £ BAD = 90°, ABCD — npaMoyroAbHEK.

M 44,  [Mans getwpe ToukH A (0; 0), B(1; 1), C{0: 2), D (-1, 1).
JlokaxciTe, UTe yeTbipexyronabiink ABCD — xsaapar
A0;0),B(1;,1),C(0;2), DL 1)

TMpumem O,— cepennna AC, G, (33259- %] 0,=(0;1).2

12+| 1+|) 0y=(0; 1)

Owpeaxu AC u BD nepecekatorca B Touke O (0; 1) 4 gensmea stoid
TouKoii nomonas, sHaqut, ABCD — napanaenorpassm.

AC =(0;2);]| AC '= AC -AC =0-0+2-2=4;| AC}=2.

BD =(-2;0);| BD |*=BD-BD =4;| BD |=2.

Tak kax AuaroHanu mapannenorpaMma ABCD pasisl, TO OH sBIA-
€TC2 NIPAMOYTOALHHKOM.

AC-BD =0-(2)+2-0=0.

Taxum obpazom, AC 1. BD, npsMoyronsik ABCD — pom6, 3ua-
HHT, yeveipexyronLHuk ABCD — xpanpar.

Yro u Tpebosanoct noKaIATh.

O— cepennsda BD, O, (

- 3 4)y+5(22 -
M 45, -Z;=1,&]l==1, 0 - 1)
Cpean  BektopoB a( 5,3) (3 3] cfl )

E (%,—g) HalRaHTE SAHHHIHLIE H YKaXKHTE, KAKHC H3 HUX

Tt
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; — HE ABARETCH SOHITHAIM.
H=J02+(-—l)=\fl-=l;

¢ — exuHIHLI BEETOP.

HJ[_--'

5 55
;HE,;!;E,BHE,E u?,?u?——aemnnuueapm auvd
— XONNHHEAPHBI.

M 46. Haitgure enunudHutt BeKTOp e, KOJUTHHeapkslii BeKTOpY
a (6; B) 1 ONHHAKOBO ¢ HHM HATIPABICHHBII,

a (6; 8)<k-e ).

6= kx,
8=ky.
lel=1,Tox*+y = 1.
Permm cucreny:
x=3;
kx = 6; g'
ky=8; _ y=;;
2ap=l, 36 64
—+—=1.
2 2
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l$=l;kz=l()();kﬁl();k;=-~l()—-uerlo;l'm.mjr,‘:rau::a‘lc; ®

€ OAMHAKORO HAYIPABICHEL
x=0,6;
y=08,

Omer: (0.6, 0,8).

Me47.  JlaHbl KOOPAMHATHBIE BEKTOpSHI el (1;0mu e; (0 l). Yemy
PABHEL! KOOPXWHATE BEKTOPA 2¢ € -3¢ P

& (1;0). ¢; (0;1).
2¢:3e; =(2°1-3:0;2-0-3- 1) =(2;-3).
Omer: (2;-3). S
48, 1) Mambl TpH Toukn O, A, B. Touka X aeant orpesox AB
OTHOMIEHWH L1, CyviTas OT TOSKH A. Buipasure sexrop OX
uepes BekTopst OA = g n OB = b. 2) JokaxuTe, e Me-
AMAHL! TPEYTONLHKKA NEPeCeKaloTca B 0ol ToUKe,KOTOpaN

DEIUT HX B oTHomenmun 2:1, cqmmoommnmm
BEPIIUH.

n

o

g |
by

AB = OB-OA = b-a.
A

X zenut AB B OTHOWCHIH A:| CYHMTAAL 0'r A, .'mé-:m % =-,-; L

Tak kak AB = AX+XB1D—AX-——;\' AX=—-—;\' -ABauam.
AB A4p’] X T TR

w=—"_ 1B o
A+p
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(A+p)-a+r(b-a)
A+p -

oxX = OA+AX a+-—-—-(b a}
A+

- JLE+pa+lb-la - pa-l-lb

A+H A+
a=p;+l-5
T _
2)
»
CO JL
ON T
pb+2L -c
A0 = ....._Z_
i

Ho A0 KOJTHHEAPEH E%E%E
1

IS
CnenopaTenbHo, ’L—';E =—7“—';E
2 2
A2
p 1

Y10 u TpeboBaNoch AOKA3ATE,

}Me49.  Jloxamure, HTO MpOEKUAA ; BEKTOpa ¢ Ha OCh aBCUMCE ¢
KOOPAHHATHLIM BEKTOPOM e, (1; 0) 3zamaerca ¢opmymol

a==ke, rnekwce,
ITprmem c (x ¥ CHENOBATENBHO, €r0 MPOSKUHA HA OCh aﬁcnncc a
(x,0), rax kak ¢, {1;0),70 a =x-¢,. c- e =xl+y0=x.
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ToeCTb 3aMeHMB X Ha K , nonyums:
a=k- g k=ce _
Yro u 'rpeﬁonauocb AOXA3ATb.

Me50.  [okaxuTe, 4YTO Npoexuss CyMMEl BEKTOPOB HA OCh paBHA
CyMME npoemmii clmaracMbpiX Ha 'ry e OCh.

TipumeM a (%1, 30 b (x5 y2). a+b=c (x5 it ya).

l'lpoemum ITHX BEKTOPOB Ha och abcupce ar (X; 0),

bl {xz; 0); cl (x; + xg; 0), Tak Kak a + b ={X1* X 0), To @~
+ E] = a

AHanOrHYHO, eCnH ;z, 32, E; DPOEKIHY REKTOPOR z_n, 3., a HA
ocb opawat, 10 az (0; y1); b2 (0; ya);

01(0,}’1 "'J’z)

H az + bz = 02

Yro 1 TpeboBanoch AOKA3aTh.

| g
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