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8 6. UeThIpexyroJibHUKH

Ne 1, Ha pucynkax 114-116 npencraBneHsl Tpu (QUTYPHI, KaXKaas
U3 KOTOPBIX COCTOMT H3 YeTBIpEX TOYEK U YeTHIpeX
MOCIIEJOBATENIbHO COCIMHSIOIINX WX OTpe3koB. Kakas w3
9TUX (UTYP SBISIETCS YETHIPEXYTOIBHUKOM ?

3ajaya perieHa B yueOHuke Ha ctp. 67 1. 50.
Ne 2. IMocTpoiite  Kakoi-HMOyab  deThipexyroibHUK  PQRS
VYKaxuTe ero MpOTUBOJISHKALINE CTOPOHBI U BEPIIMHEL.

[MporuBonexamue cropoHsl: PS u

P
QR; a Taxke PQ u SR.
IIporuBonexamue BepmmHbl: P u R;
s R aTakke Qu S
Ne 3. CKONBKO  MOXHO  TIOCTPOHWTH  MHApaJLICIIOTPaMMOB €

BEpUIMHAMHA B TPEX 3aJaHHBIX TOYKAX, HE JEXKAIHUX Ha
omHoi ipsamoii? [locTpoiite ux.

MOXHO TOCTPOUTH TPH PAa3HBIX MapajjieyiorpaMmMa ¢ TaKuM
CBOMCTBOM:

B
B D, D B
A C
A Cc A C D3
Ne 4, BoxoBas cropoHa paBHOOEIPEHHOTO TPEYTOIBHIKA paBHA 5 M.

W3 Touku, B3STOM Ha OCHOBAaHUM 3TOrO TPEYroJbHUKA,
MIPOBEJCHBI IBE MPSIMBIC, MapalIeIbHbIe OOKOBBIM CTOPOHAM.
Haiinure nepuMeTp NOIy4YHMBLIETOCS MapaIeIorpaMMa.

/ADC,. — Bremmuit gt ADC.C
TaK 4TO

/ADC, = «DC,C + «ZC,CD
ZADC, = ZADA, + ZADC,
TakK 4TO

ZDC]_C + ZCJ_CD = ZADA]_ +
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+ Z/ADC;

nakpect nexamue yrasl ZA;DC u £ZDC,C pasubl. [losTomy
£C,CD=ZADA;. Ho ZC,CD = ZAAD, nosatomy ZA;AD = ZADA, a
3Haunt, AAAJD — paBHoOeapennsii U AA; = A;D. Ananoruuno
nokaseiBaetcs, uto DC, = C,C.

Pagcp =2-(AB+AD)=2-(AB+AA) =2:AB =25m =10 (m).
Otser: 10 m.

Ne 5. Paccrosnaus oT TOYKH TepeceueHust ouaroHanen
mapajuieIorpaMMa JIo IByX €ro BEpIIHH PaBHBI 3 ¢cM B 4 CM.
UeMy paBHBI pacCTOSIHHS OT HEe O IBYX APYTHX BEPIIUH?
OOBSCHHUTE OTBET.

[To cBOWCTBY nuaroHajeil mMmapauienorpaMMa pPacCTOSHUS OT
TOYKM  TIEpecedeHUs]  JuaroHaleil  mapauiejorpamMmma o
MIPOTUBOJIEKAIIUX BEPIIUH napasuienorpaMma PaBHBI
COOTBETCTBEHHO PACCTOSIHUSM JIO JIBYX €ro BEepIIHH, TO ecTh 3 U 4
CM.

Ne 6. Uepe3 TOUKy nepecedeHHsl AUaroHajed napajuiesiorpamma
nmpoBefeHa  mpsMasd.  JloKakuTe, dYTO  OTPE30K  €g,
3aKJIFOUYCHHBIA MEXIY MapaJuIeIbHBIMI CTOPOHAMH, JCTHTCS
9TOM TOYKOH IOMONaM.

3ajaya perieHa B yueOHuKe Ha cTp. 69 1. 52.

Ne 7. B mapamnenorpamme ABCD 4yepe3 Touky mnepecedeHus
JUaroHaneldl INpoBeleHa npsiMas, KOTOpas OTCeKaeT Ha
cropoax BC u AD orpeskn BE = 2m u AF = 2,8 m.
Haiinure croponst BC n B 2x |E c
AD.

Pacemorpum A AOF u AECO.

Touka O [EMUT AMATOHAJD o
AC nononam, noatomy AO=0C.

ZAOF = ZEOC  (xak
BEPTHKAIIHBIC);

ZFAO = ZECO (kak HaKpecT JIe)KaIue).

Torma, AAOF = AECO (1o cTopoHe u NpUIekaliuM K Hell yriam).
A, 3gaunt, AF=EC =2,8Mm.

BC=BE+EC=2M+28M=48M.

Amnanornyno, BE = FD =2 M,

AD=AF+FD=28M+2M=48Mm,
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BC=AD=48wm.
Orser: 4,8 M.

Ne 8. ¥V mapamrenorpamma ABCD 4B = 10 cm, BC = 15 cm. Yemy
paBubl croporsl AD u CD? O0bsicHuTe

B 15 cxm C OTBET.
10 cm
AB=CD u BC=AD mno cBoiicTBy
MIPOTUBOJIEKALIIX CTOpPOH
A D napaenorpamMma. [Toatomy AD=15 cm
n CD=10 cm.

Ortser: 10 cMm; 15 cm.

Ne O, VY mapamnenorpamma ABCD ZA = 30°. UeMy paBHBI yIJIbI
B B, C, D? O0bsicuure OTBeT.
£ ‘-
ZAn /B —
OJIHOCTOPOHHHUE YTJIBI IIPH
nepece4eHun
napasuiensabix BC u AD
cexymei AB, noatomy
ZA + /B =180° orkyma £B =180° - 30° = 150°. ZA=/Cu
ZB=4D 10 cBOICTBY MPOTUBOJISKAIIHNX YTIIOB MMapajuiejorpaMmma.
To ectb ZC=30° u #D=150".
Otser: 150°; 30°; 150°.
Ne 10.  Tlepumerp mapamnenorpamma ABCD pasen 10 cm. Hatigure
ey nuaroHanmd BD, 3Hast, 4TO mepuMeTp TpeyrojbHHKa

ABD pagen 8 cm.
B | c

T

A A 7D
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Pasco=2-(AB+AD), ostomy AB+AD:% PABCD:% 10cm =

5cm.
PABD:AB +AD + BD :SCM,
Otkyna BD=8 cm - (AB+AD)=8 cm — 5 cm=3 cm
OtaeT: 3 cM.

Nel1l., Opmuw w3 yrnoB mapamrenorpamma paseH 40°. Haiigure
OCTaJIbHBIE YTJIBL.

3anaya ananornunast Ne 9. Cwm. pemenue 3amauu Ne 9.
Ortgert: 140°; 40° u 140°.

Ne 12.  Haiiaute yrisl mapamienorpaMma, 3Has, YTO OJWH W3 HHX
6oubIe pyroro Ha 50°.

Takwue yriibl He MOTYT OBITh ITPOTUBOJICIKAIINMH, TAK KaK OHH HE
paBHBI. 3HAYUT, OHU MpUIeKame U uX cymma papaa 180°. Ilyctb
OJIMH M3 YIIIOB PaBEeH X, Toraa apyroi pasen x+50°, o ycnosuro.

CnenoarensHo X+(X+50°)=180" 2x=180° — 50% 2x = 130% x =
65°.

Tak uro £1 = 65°; £2 = 65° + 50° = 115°; /3 =/1= 65° u
/4=,/2=115" (0 CBOWCTBY YIJIOB IIPOTHBOJIEKAIIUX YIJIOB
napajiesorpaMma).

Ortser: 65°; 65°; 115°; 115°.
Ne 13. Mosker Jid OJJMH YroJl mapajiesorpamma Obith paBHbiM 40°,
a apyroit — 50°7?

Takue yribl He MOTYT OBITh MPOTHUBOJCIKAIIMMHU , TAK KAK OHU
He paBHbL. OHU HE MOTYT OBITh MPUICKAIIMMHU K OTHON CTOpOHE
mapajuiejorpaMMa, Tak Kak uXx cymMa paBHa 90°a cymma
npunexammx yriaos pasHa 180°. 3HauMT, He CyIIECTBYET
napasuieniorpaMmma, y KOToporo oJuH yroi paseH 50°, a npyroit —
40°.

OTBET: HE MOXKET.
Ne 14, JluaroHans mapajuieiorpamMma oOpa3yeT ¢ OBYMS €ro

croponamu  yrael  25° B 35°. Haiioute  yruim
napasuiesorpamMmma.
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Juaronanp mapamnenorpamma nenut £1 va na yrma 25° u 35°,
MO3TOMY
£1=25°+ 35° = 60°.
£2=/1=60°
(mpoTHBOIIEKAIIIHE YTIIBI).
£1+ £3=180° (£1 u £2 npunexamrue). [losTomy
£3=180° - 60° = 120°.
£4=/3 = 120° (mpOTHBOJEKAIINE YTIIbI).
Ortser: 60°; 60°; 120°; 120°.
Ne 15, Haiigute Bce yriisl mapamieiorpaMma, eclid CyMMa JIByX U3
Hux pasHa: 1) 80°; 2) 100°; 3) 160°.

2 Bo Bcex Tpex cilydasx yIibl HE
3 MOTYT OBITh NMPHIEKAIIUMHU, TAK KaK
1 ¢ ux cymma He pasHa 180°. A 3Haumr

OHM TIPOTHUBOJIC)KAIUEC, a 3HAYUT

CIIEIOBATENIBHO PaBHBIC.

1) {41+ £2=80° {41: £2=40°

A1+ £3=180° £3=140°

2) u 3) BBITIONHAIOTCS aHAJIOTUIHO.

Ortser: 1) 40°; 40°; 140°; 140°; 2) 50°; 50°; 130°; 130°; 3) 80°; 80°%;

100°; 100°.

Ne 16. Haiinute Bce yribl mapauienorpaMma, €ciy pa3sHOCTh JBYX
u3 HuX paBHa: 70°; 2) 110°; 3) 140°.

JlaHHBIE YTIBI HE MOTYT OBITh MPOTHBOJICKAIIIUMHE, TaK KaK €CITH
Obl OHU OBUTH NPOTHBOJICKANIMMHU, TO PA3HOCTh MEXIY HUMH
paBHSIIOCH OBl 0°. To ecTh OHH MpuiIekalue K OJHOU CTOpOHE, a
3HaunT ux cymma paBHa 180°. OGO3HaYMM TpagyCHYI0 Mepy
MEHBIIETO YIiIa 3a X, TOTyJIM:

1) X + 70° — rpamycHas Mepa BTOPOTO yIJIa;

X + X + 70° = 180°; 2x = 110%

X = 55°, 10 ecTb
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£1=55°% £2=125°.

/3 u Z4 cCOOTBETCTBEHHO MpoTHBONexkamme yrimam 1 um 2. A
3HAuuT £3=/1=55°, L4=,2=125".

2) u 3) pemmaroTcs aHaTOTUIHO.
Ortser: 1) 55° 55° 125° 125°; 2) 35° 35° 145° 145°; 3) 20°; 20°%
160°; 160°.
Ne 17. B mapamnenorpamme ABCD touka E — cepennHa CTOPOHBI

BC, a F — cepeauna ctoponsl AD. Jlokaxwure, dYTO
yeTeipexyroibunk BEDF — napamenorpamm.

D c

A B
HoxaxeM, uto ZEDF u Z/BFD — oaHocTOpOHHNE AT TPSIMBIX
ED u BF u cekymiet FD u ux cymma papra 180°, a 3HauuT, npsmMas

BF || ED u, Torna, getsipexyronpank BEDF — mapannenorpamm.
Paccmorpum A ABF u A CDE:

AB = CD — npoTHBOMOI0KHBIE CTOPOHEI MMapajlieorpaMma.

ZA = ZC — npoTHBOIOIOXKHBIE YTIIBI apaJlieorpamMmma.
1 1

AF = CE , Tak xaKk AF :EAD=58C=CE

3uauut, A ABF = ACDE — 1o aByM CTOpOHaM M yIily MExXIy
uumu. Cnegosarensno /CED=/AFB. Ho ZCED = ZEDF
(makpect nexarue ms napautensibix BC u AD u cekymieii ED).
3nauntr LEDF=ZAFB. Iloatomy ZEDF + /BFD = ZAFB +
/BFD = 180°, tak xak ZAFB u /BFD — cmexHble yrisl. Torna,
BF || ED u ugersipexyronsank BEDF — mapamnenorpamm. Uto u
TpeOoBaoCh JOKA3aTh.

Ne 18.  JlokaxwuTe, YTO €CIM y YETHIPEXYTOJbHUKA JIBE CTOPOHBI
napajuiebHbI U PABHBI, TO OH SIBISIETCS MapaJUICIOrPAMMOM.

3ajaua perieHa B yueonuke Ha crp. 70 m. 53.

Ne 19. B mapamienorpamme ABCD npoBesieHa Ouccekrpuca yria A,

KoTopasi nepecekaer cropoHy BC B Touke E. Uemy paBubi
orpe3ku BE u EC, ecniu AB =9 cm, AD = 15 cm?

10
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/BAE = ZEAD (tak kak AE — 6uccektpuca /BAD). K tomy
xe ZBEA=/EAD (uakpect nexaniie yris! npu napauiensHsix BC
u AD u cexyeit AE). A 3Hauut

/BAE = ZBEA . Torna,

A ABE — paBHOOEIpEeHHBIN

u AB= BE = 9 cm (6okoBbIE
croponsl). BC = AD=15 cm; 7 %
BC = BE + EC: .
15=9+EC,

otkyna EC=6 cm. A 15 cu D

Ortset: BE=9 cm; EC=6 cm™.

Ne20.  JIBe cropoHBl mapamienorpaMma OTHOcATCS Kak 3:4. a
nepuMmetp ero paseH 2,8 M. Haiiiute cTOpOHBI.

ITycts oama cropona paBHa 3x, Torma Bropas 4x. P = (4x +
3x)-2; 10 ecth 14x=2,8 m. u x=0,2 m. Jlanee, 3x =3:0,2 m =0,6 M. u
4x =4.0,2 m. = 0,8 ™.

[IpoTuBoOIIOI0KHBIE CTOPOHBI TapajjieIorpaMMa paBHbI. Tak 4To

cropons! mapaenorpamma 0,6 m; 0,6 M; 0,8 M; 0,8 m.

Ortser: 0,6 M; 0,6 M; 0,8 M; 0,8 m.

Ne 21. B mapamienorpamme ABCD neprieHauKymsip, OnyIeHHbIH 13
BepunHBl B Ha cropoHy AD, nemur ee momonam. Haiinure
muaroHane BD  wm  cTopoHml mapamienorpamma, eciu
M3BECTHO, YTO TIEPUMETp TapajuienorpaMMa paseH 3,8 M, a
nepuMeTp Tpeyroiaparka ABD pasen 3 M.

B c A ABD — paBHOOeapeHHBIH, Tak
kak BO sBusercss OJHOBpPEMEHHO
BBICOTOM M MeauaHou. 3uaunt AB =
BD. AB=CD (mpoTHBOIOJIOXHEIE
" L CTOPOHEI napauiesiorpaMma).
3nagyutr BD= CD.

PABCDZZ(A B+AD) 1 Papep=3,8 M

PABD:AB+BD+AD:2AB+AD. PABD:3 M. Tak 4ro,

Pasco — Pagp = 2AB + 2AD — AB — BD — AD = 2AD-AD=AD.
To ectb AD=0,8 m

11
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BD = %(PABD _AD) = %(31\4 -0,8m)=11m AD =BC =08

M, AB=DC=11m.
Otget: BD = 1,1 m.; croporst ABCD pasubr 0,8 M; 1,1 M; 0,8 M; 1,1 M.

Ne 22, Tlocrpoiite mapamiengorpamm: 1) 1o AByM CTOpOHAM H
JMaroHaIH; 2) 10 CTOPOHE H JBYM AHUArOHAJISIM.
B/ c 1) Moctpoum AACD 10 Tpem
———————— CTOpPOHaM (B CTOPOHBI PABHBI
CTOpOHaM MapajuienorpamMma, a
TpeThsl CTOpPOHA — JUAroHaJIb
napajieiorpaMmma). Yepes
BepmHbl C ¥ A TIpoBeZIeM TpsSIMBIE, MapasuieNbHbple cropoHam AD u
DC, cooTBeTCTBEHHO TOUKa IepecedeHrs B OyIeT sBIsThCS YeTBepTOit
BEPILIHOM uckoMoro napauienorpamma ABCD.

2) JluaroHamd mapajienorpamMma
TOYKON TEPEeCeUCHUs AENATCS MOIOJIaM.
[ToctponM  TPEyroabHUK IO  TpPeM
cropoHaMm (mepBasi CTOpPOHA SIBIISI€TCS
CTOPOHOM napauiesorpaMma, IBE

D pyrHe pPaBHBI MOJOBHHE JHArOHAJECH).
Ha nponomxenuu croponsl AO otnoxum orpe3ok OC = AO, a Ha
npogospkeHnn ctopoHsl DO otinoxkum otpezok OB = DO. Touku B
u C SBISIOTCS BepIIMHAMHU HCKOMOTo Tapaurenorpamma ABCD.

A - 7 D

Ne 23.  Tlocrpoiite mapamienorpaMm: 1) o AByM CTOpOHaM U YTIIy;
2) 10 ANATOHAISIM U YTy MEXKIY HHMH.

1) Crpoum AABC mno aBym - B
CTOpOHaM U yrily. Uepe3 BEpIINHbBI
B u C npoBoguM mpsMEle,
napasuienbapie  ctopoHam AC u
AB,  CcOOTBETCTBEHHO,  TOUKa e
HEpeCeYEHHsI C apnsgeTca 4 ¢
94eTBEpPTON BEPIIMHON HCKOMOTo napaienorpamma ABCD.

2) Crpoum A BCO mo aBym
CTOpOHaM, KOTOpBIE  SIBIIAIOTCS 7
MIOJIOBUHAMH JAHHBIX JIuaroHamei, , < . >
u yrny Mmexnay Humu. [lanee Ha ~. \

~
12 Vv
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npoaomkeHusx cropod BO u CO u otknamsiBaeM otpe3kd OD wu
OA, COOTBETCTBEHHO paBHbIE MOJOBHMHAM nuaroHaiueil. Ilomyuaem
ucKoMBIi mapaenorpamm ABCD.

Ne 24, Jlokaxxute, 4TO €ciM y napajjiesiorpaMma BCe YIJbl paBHBI,
TO OH SIBIISICTCSA MPAMOYTOIBHUKOM.

3amada mokazaHa B yueOHHKe Ha cTp. 71 1. 54.

Ne 25. JlokaxwuTte, 9TO €ClId B TapairieiorpaMMme XOTs OBl OIHH
YTOJI IPSIMOM, TO OH SIBIISICTCS MIPSIMOYTOJILHUKOM.

Ilycte omuu w3 yrimoB paBen 90°, Toraa, NpuiekKalldd yroj
paBen 90°, T.k. ux cymma pasna 180°. V Kaknoro m3 sTux yrios
€CTh MPOTHBOJIEKAIINE, PABHBIE UM YTIbI. TOT[a BCEe YETHIpE yria
TIpsIMBIE i HCKOMBIM napaiesiorpaMmm SIBJISICTCS
MPSIMOYTOIBHUKOM. UTO M TpeboBalioch J0Ka3aTh.

Ne 26.  JlokaxwTe, 4TO €CJIM Y MapajuiesiorpaMMa IMaroHalIy paBHbI,
TO OH SIBJISICTCS IPSIMOYTOJILHUKOM.

B
A\
AWC

” 0

D
[Mycte ABCD — mapamienorpaMmm. O — ToYKa TepeceueHHUs

muaronaneit. AC = DB (1o ycioBHio), Toraa,

AO:OC:DO:OB:%AB:%AC?)HatH/IT AAOB n ABOC —

paBHOOeApenHble. [lycts ZBOC=x. CrnemoBarenbHO ZOBC:%
(180°-x).

/AOB = 180° - x, ZABO = % (180° - ZAOB) = % (180° -
180° +
1 B 1 1 S 1
+X) = EX' ZABC = ZABO + ZOBC = §X+ 5 (180° - x) = Ex+

+90° - %x = 90°. To ectb /B=90".

13
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AHajaornyHo JOKa3bIBACTCs, YTO OCTAJIbHBIC YTJIbI MTapajuiejiorpaMmma
TOXKE IPpsMBIC. CJ'IG,HOBaTeJ'II)HO, I[aHHI)If/'I napauiejiorpaMmm  sBJISICTCS
MNpsAMOYTOJIbHUKOM.

Ne 27. beronnas mmra ¢ npsSMOIMHENHBIMU KpassMH JOJDKHA UMETh
¢dopmy mpamoyronpHuKa. Kak mnpum momomm OedeBKH
[IPOBEPHUTH MPABUIBHOCTH (DOPMBI [LTUTHI?

VY npaBUIBHOU IJIUTHI JOJDKHA OBITH (hopMa MPsIMOYTOJIBHUKA, a

3HAYUT TMPOTUBOJIEKAIINE CTOPOHBI U JMArOHAIHU JIOJDKHBI OBITH
paBHBL. DTO MOXHO POBEPUTH C TOMOIIBIO OCUEBKH.

Ne 28.  Buccektpuca OXHOTO M3 YIJIOB TNPSMOYTOJIBHHKA JETHUT

CTOpOHY IHpsAMOYrojibHUKa nomnonaMm. Haiinure nepumerp
MPSIMOYTOJIBHUKA, €CIIM €ro MeHblIas cropoHa pasHa 10 cm.

B ; o ! c

Y

A D

3aMeTuM, 4To

/1= /2 (tak kak AO — Guccekrpuca).

£2 = /3 (xak HaKpecT Jexarue yriabl mis upsameix BC, AD u
cekymeit AO).

3naunt, L1 = £3u A ABO — paBrHoGenpennsrii. [loatomy AB
= BO =10 cM (CTOpPOHBI PaBHOOEAPEHHOTO TPEYTONBHUKA).

BO = OC (nio ycnorwuto). 3uauur, OC = 10 cm, BC =BO + OC =
=10cm + 10 cMm = 20 cm.

Pagcp = 2:(AB + BC) =2- (10 + 20) = 60 cm.
Otgert: 60 cMm.
Ne29. B npsMOyroJbHHKE TOYKA MEPECeUCHHs TUArOHANIeH OTCTOUT

OT MEHBIICH CTOPOHBI HA 4 CM [Jajbllie, YeM OT OOJIbIICH

cropoHsbl. [Tepumerp npsiMoyrosibHiKa paBen 56 cm. Haiinure
CTOPOHBI TPAMOYTOJIbHUKA.

14
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x+ 4 x+ 4

(o]
x
A D
ITycth paccTosiHHE OT TOYKH MEPECEUCHHsI 0 OONBINEH CTOPOHBI PABHO X
CM, Tor/ia paccTosiuue 10 MeHbiei (x+4) cMm. Papcp=2-(AB+BC)=56 cm.

BC =2 (x +4); AB = 2x; 2((x +4) + 2x = 56: 2; 4x = 20;
X =5. AB = 2x=10 (cm); BC =2(x+4)= 18 (cm).
Ortser: 10 cMm; 18 cm.

Ne30. U3 onmHOM TOYKM OKPYKHOCTH TPOBEACHBI JIBE B3aHMHO
MEPIICHINKYISIPHBIE XOPZbl , KOTOPbIE YAAICHBI OT IEHTPa
Ha 6 cm u 10 cm. Haiigure ux IIuHEL.

OnyctuM u3 1eHaTpa O MeprneHAnKYIISpPhI A C, c
OC; u OB; na mannsie xopasl AC u AB. H—r—ytt
YeThIpexyrobHUK AC,0B,— |
PSMOYTOJIBHUK, mosTOMy (B, LYo
AB;=0C;=10cwMm; "y

ACl = Blo =6 cMm.

Paccmotpum AAOB. Oi B
paBHOOenpenHsbIi, Tak kak AO = OB =r, OB; — nepneHauKymsip,
MPOBEJCHHBI K OCHOBAaHHIO PaBHOOEOPEHHOIO TPEYroJjbHMKA, a
3HAUUT sBisieTcs U Menuanoil. [loatomy, AB; = B1B, u 3Hauut AB
==2AB;= 20cwm.

AHaJIOTUYHO 10Ka3bIBA€TCS, UTO

AC=2AC;=26cMm =12 c™m;

Otsert: 20 cMm; 12 cm.
Ne 31. B npsAMOyroyibHbIM TpEyroybHUK, KaXJbli KaTET KOTOPOIro
paBeH 6 cM, BOHCAaH NPAMOYTOJBHHK, HMCIOIIUA C

TpeyroJbHUKOM  oO0muii  yrom.  Haiinute  mepumerp
MPSAMOYTOJBbHUKA.

15
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B
D
B, 7] )
N i,
A C c

1

I[lo ycmomro AB = AC = 6 cm, 3Hauutr AABC —
paBHOOEAPEHHBIMA, TTOATOMY

/B=/C= % (180° - 90°) = 45°.

Paccmotpum ABDB;.

Z/B; = 90° (mo ycnoBuio), /B = 45° suaunt /B;DB=180°-
—(90°+45°) = 45°,

3nauut ABDB; — paBHOOenpeHHbIH, Tak kak /B = Z/B1DB =
45°, mostomy BB, = B1D.
PABchl = 2(AB1+B;|_D)=2(ABl+BlB)=2AB=26 cm =12 cm.

Ortsert: 12 cMm.

Ne 32, B paBHOOEOpPEHHBI MPSMOYTONBHBINA TPEYTOJBHHUK BIHCAH
NPSMOYTOJBHUK TaK, YTO JBE €ro BEpIUMHBI HAXOIATCS Ha
THIOTEHy3e, a JABe JApyrue — Ha Karerax. Uemy paBHBI
CTOPOHBI TNPSIMOYTOJIBHHMKA, €CIM M3BECTHO, YTO OHH
OTHOCSITCS Kak 5! 2, a rumoreHys3a TpeyrojibHuKa paBHa 45

cMm?
B
K L
4
A F ET ¢
AABC — paBHOOGEIpEHHBIH, OTCIOIA LAZAC:%(18O°—

90%)=45"

AAFK u ACEL — paBHOGeapennbie , Tak kak ZAKF=180°-
/P
—/A=180° — 90° — 45° = 45°=/A wu amanormuno <ELK=/C
Mostomy AF = FK u LE=EC.

16



http://alexbooks.ucoz.com

K Tomy k¢ KF = LE (cTopoHBI MpSMOYrOJBHHKA), TaK YTO
AF =KF = LE =EC.

IMycte FK=2x, a KL=5x. Torma AF=EC=FK=2x u FE=KL=5x.
[Momy4ynm

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

x =5, lanee, FK =2x =10 cm; KL =5x = 25 cm.
Otget: 10 cm; 25 oM.

Ne 33.  JlokaxuTe, UYTO e€cid y mMapawiesorpaMma IHaroHaiu
TIEPIICHUKYIISIPHBI, TO OH SBJIACTCS POMOOM.

3amava jgoka3zaHa B yueOHUKe Ha cTp. 72 1. 55.

Ne 34, Jlokaxure, 4TO €CJIM AWATOHAND MapajienorpaMma sBIsSeTCs
OUCCEKTPHCOU €ro YIIOB, TO OH SIBIISIETCS POMOOM.

B C

A D

IMycts AC OumccekTprca W IWAroHalbF B IapairieJorpamMMe
ABCD, torna Z/BAC = ZCAD.

/BCA = ZCAD (kak HakpecT JeXKallde VIJIbl JUIs
napamienbasix BC u AD u cekymieit AC).

Torma, ZBAC = ZBCA, a 3aaunt AABC — paBHOOEApPEHHBII C
ocHoBaunem AC. 3naunt, AB = BC. TIlo cBoiicTBy
napamrenorpamma AB = CD, BC = AD, xak NpOTHBOIOJIOKHBIC
CTOPOHEI.

Urak, Bce croponsl napamienorpamma ABCD paBHbI, 3HauwT,
oH poM0. UTo 1 TpeboBanoCch 10Ka3aTh.

Ne 35, Vruel, oOpasyemble IUAroHaasIMH pomM0Oa C OIHOM M3 ero
CTOpOH, oTHOCATCS Kak 4:5. Haiinute yrisl pomoa.

Huaronamm pomOa SIBISIOTCS OMCCEKTpHCAaMH ero yrioB. Ilycts
MOJIOBUHA MEHBIIEro yria paBHa 4x, CIEA0BaTeIbHO BECh YIoJ
Oynet paBeHn 8x. [lonoBuHa GOJBLIETO yIia TOTIa paBHA 5X, a BeCh
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yron 10x. Tak kak 3TH yIJbl ABJSIOTCS MPHIICKAIIAMH K OIHOM
CTOpOHE MX cyMMa paBHa 180°.

To ects, 8x + 10x = 180°; orkyma x=10°. Toraa yrisl pombGa
pasHbI 8x u 10x, To ecth 80°; 100°.
Ortset: 80°; 80°; 100°; 100°.

Ne 36.  Jlokakure, YTO YETBHIPEXYTOJIbHHUK, Y KOTOPOTO BCE CTOPOHBI
paBHBI, SIBISETCI POMOOM.
ITycte AB=BC=CD=AD. B y ¢

Pacemorpum AABC u AADC.
Onu paBHOOEIPEHHBIE, TAK KAK

AB=BC u CD=AD.

Hanee AB=CD, BC=AD u

AC — oOmias. /

3uaunt AABC = AADC (o tpem 4 b
croponam). ITosromy /BAC =/ ACD. A 3Tu yIJbl SIBISIFOTCS
HakpecT Jexanmmu it npsameix AB u CD u cexymeit AC.

3nayur, AB || CD. Awmanmornu"o npokaseiBaercsa uro BC || AD.
3HAaUNT, JAHHBIA UYCTHIPEXYTOJAbHUK — MapaiesiorpaMM ¢
PaBHBIMH CTOPOHAMH, TO €CTh — POMO.

Uro u TpedoBanoch JOKa3aTh.

Ne37. B pombe onHa w3 nuaroHaneid paBHa cropoHe. Haiimure
Y6l pomOa.

B c

|
A ' D

AD = CD (ctoponsi pom6a), 1 AD = AC (o ycnoButo).
3naunt, AC = CD = AD, nostomy AACD — paBHOCTOPOHHHH,

£D = 60° (yros paBHOCTOPOHHETO TPEYTONBHUKA).

ZA + /D = 180° Tak xak ZA u ZD — npuinexanige K 0JHOH
CTOpOHE poMoa.

Otkyna #D = 120°.
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£/B=/D=60° u £C=/A=120° — kaK NpPOTHBOJEXKAIIHUE YIJIbI
pomoa.
Tak uro yrisel pomba 60°; 60°; 120°; 120°. 60°; 60°; 120°; 120°.

Ne 38.  Tlocrpoiite pom6: 1) 1m0 yrily W AMAroHa M, UCXOISIIEH W3
BEpIIMHBI ~ 3TOr0  yriaa, 2) 1O  [WaroHaidm |
NIPOTUBOJIEKALLEMY YTIIy.

1) CrponM maHHBINA YTOJ U TMPOBOAUM OuCCEKTpHCY. OT BEpIIHHBI
OMCCeKTpHCHl OTKJIaAbIBacM JHaroHanb AB u nenuM ee momoiawm,
toukoii O. IlpoBogum mepneHAMKYNAp depe3 Touky O K JUaroHaId
AB, xotopsrii mepecekaeT cropoHsl yriaa B Toukax C u D, koTopsie
SBJIAIOTCS BEPLIMHAMH HCKOMOTO poMOa.

c
~
/.\/
~
~
~
>~
; ul , >
A\o

A
“Dp

2) Iycts man yron o u quaronais d. Heobxomumo moctponts pomo, B
KOTOPOM OJIMH U3 YIJIOB PaBeH a, a MPOTHBOJIeKAILAs AHaroHanb paBHa d.

L

[Ipennonoxum, yto cymiectsyer pom06 ABCD, B kotopom
nuaronais BD =d, u Z/BAD=a.
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Huaronans AC — Ouccextpuca ZBAD u AC L BD. IIposenem
yepes Touky A mpsimyro MN L AC u otnoxkum otpesku AM = AN =

1
2 d, mo pasHble CTOPOHBI OT TOUKH A, ciemoBarenbHo, MNBD —

MPSIMOYTOJIbHUK.
Hoctpoum ZBAD = a. [IpoBenem 6uccexktpucy AC yrina BAD.
Uepes Touky A npoBenem npsmyto MN L a ¥ OT TOYKH A OTIOKUM

AM = AN = %d. [IpoBenem vepe3 M u N mpsimMble, apaiienbHbIe

AC, TO4YKHM TepecedeHHus ITHX MPSMBIX cO cropoHamu yria BAD
0003HaunM cooTBeTcTBeHHO B 1 D. PacTBOpOM ImpKyssi, paBHBEIM
AB, nposeaeM Iyry ¢ LeHTpoM B, mpu 3ToM, TOuKy mepecedeHus
nyru ¢ npsMoi a o6o3HaunMm C. IlomyduMm dYeTBIpeXyroJbHHK
ABCD.

Hoxaxewm, uro ABCD — pom6 B kotopom ZBAD = o u BD =d.

/BAD = 0 — 1o nocTpoeHHIO.

Tak xak MNBD — nipsiMOyTOJTBHUK 110 TIOCTPOSHHIO, TO OTPE30K
AO — cepenunHblii nepnenaukyisip k BD u ABAD —
paBuoOeapennsiii (AB=AD); OC — cepeauHHbII TEPIICHIUKYJISP B
ABCD, 3naunt, ABCD — paBaobenpennsiii (BC = CD). Tak kak
AB = BC no noctpoenno, To AB=BC=CD=AD u ABCD — pomb0
¢ ZBAD =a.

ITo moctpoennio BD = MN = d, 3naunt, ABCD — uckomsrit
pomo.
Ne 39.  Tlocrpoiite pom6: 1) MO CTOpPOHE U AHATOHANH; 2) TIO IBYM
JIMAarOHAJISM.
B
. //\\ c
\\\ //,
~~"
D

1) Tloctpoum muaronans AC. Ctpoum Tpeyroaphuk ABC mo
Tpem ctopoHam AB, BC, AC, rze

AB = BC — naHHBIE CTOPOHBI pOMOa, a

AC — nuaronais pomoa.
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UYepes Touky A mpoBoauM NpsMylo, MapamiensHyo BC, a uepes
touky C npsimyto, napayuienbuyto AB. Touky nepeceueHust JTaHHBIX
npssmMeIx 0003HaunM D ABCD — nckomsrii pomo.

c

2) Crpoum pguaroHansp CD u mpoBoguM K HeWl CepeAuHHBIN
neprneHAuKyisip. Ot Toukd O Ha cepeIMHHOM MEepHEHIUKYIIApPE B

1
pa3Hble CTOpOHBbI OTKIagbiBaeM oTpe3ku OA u OB paBHble 2 oT

JUTMHBI BTOpoW nuaronamu. Toukum A, B, C, D — BepmmHbI
HMCKOMOTO poMO0a.

Ne 40. I[OKEI)KI/ITC, 4qTo €CJIn JruaroHajiun MNpsAMOYTOJIbHUKA
TICPECCKAIOTCA TTOA MPAMBIM YIJIOM, TO OH €CTh KBaapar.

3ajaya goka3zaHa B yueOHUKe Ha cTp. 73 11. 56.

Ne 41, B paBHOOEeApEeHHBIN NPAMOYTOIBHBIN TPEYTOJbHUK, KaXKIbIH
KaTeT KOTOpPOro 2 M, BIMCaH KBajapaT, MMEIOIIMH C HUM
o0wmwmit yron. Haliante nepuMeTp KBajgpara.

B
N
B+ N2
7\

A * ¢, c
AB=AC=2wm.
AB;BD u AC,CD — paBHOOempeHHbIE (IOKa3aTEeIbCTBO
aHanmornyso 3amade Ne 31 § 6). 3uaunt
BB: = Bi;D (OoxkoBble  CTOPOHBI  paBHOOEIPEHHBIX
TPEYrOJILHUKOB).

B1D = AB; (cropoHsI kBaparta).
Torpa, AB1 = BlB = B]_D .

3nauntr AB=2AB; =2 mM; AB;=1m. P

wepc, =AAB1=41=4
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OrtBer: 4 M.

Ne 42. Han xBagpar ABCD. Ha kaxmoit U3 ero CTOpoH OTJIOKEHBI
paBHbIe oTpesku: AA; = BB; = CCy = DD;. [lokaxwure, 4To
yeTbIpexyronsHUK AjB,C,D; ecTb kBagpart.

A Dl D PaCCMOTpI/IM AAD]_A]_, ADC]_D]_’ ACBlCl,

ABAB;.
AA; = DD; = CC, = BB; (o ycmosuio).

C, Asmaunt u AD; =DC; =CB; =BA;.

/A=/D=/C=2/B=90° (r.x. ABCD

— kBajpart). Torma, AAD;A; = ADCD; =

B B, ¢ ACB;C; = ABA;B; (mo aBym kareram).
3HauuT, A]_D]_ = Dj_Cj_ = ClBl = Bj_Al, a

TaKXe ZADlA]_ = ZBAlBl

/ADA; + ZAAD; = 90° (cymMma OCTpBIX YIJIOB
IPSIMOYTOJBHOTO TPEyrojbHKKa). 3Haumt, /BAB; + LZAAD; =
90°. A Tak Kak

/AA,D, + ZD,A:B, + ZBA.B, =180°, To

/D;A,B, =180° — (ZBA]_B]_'*‘ZAA]_D]_):QOO.

AHanOTUYHO  JIOKA3bIBAETCSl, YTO W  OCTallbHBIE  YTJIBI
geTeipexyronbauka  A3Bi1CiD;  mpsmeie.  Torma,  maHHBIH
geThipexyroidbHuk  AiB1CiD~  sBisercs xBagpatom. Yto U
TpeOOBAJIOCH JIOKA3ATh.

Ne 43, Huaronans kBagpara paBHa 4 M. CrTopoHa ero paBHa
MUarOHANM  JPyroro  Kmajapara. Haiioure  cTOpOHY
TIOCIIE/THETO.

K

A D
ITycte B xBagpate ABCD nmaronans AC = 4 M. /Iuaronamu
KBaJpaTa paBHBl, B TOYKE TMEPECEUYCHUs JENATCS IOTMOoNaM H
B3aUMHO NEPIEHANKYISPHBI, To3ToMy, ABOC — paBHOOEIpCHHBIN
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U TpsaMoyroubHelid. JloctpouB ero no mpsamoyroiasHuka BOCK,
MOJIy4MM KBaJApaT C JUAroHaibio, pPaBHOW CTOPOHE JIaHHOTO
KBajpata . Torja ero cTopoHa

oC = %AC =2m
OrtBer: 2M.

Ne 44, Jlan kBagpat, cTOpoHA KOTOporo 1 M, AMaroHajib ero paBHa
CTOPOHE  Jpyroro  Kajaparta. Haliqute  nuaroHaib
IIOCJIETHETO.

[Tycte B kBampare ABCD cropona
AB = 1wm. Ilpomomxum ctopony AD n 4
Ha MPOAOJDKEHUH OT Touku D, 0TnoxuB ] .
orpesok DO = AD, anajgornyno 4 o | o
npoaomkuM CD, otnoxus orpe3ok DK T
=CD.

[Momyunm wersipexyronpauk ACOK, K
B kotopoMm guaroHamn AO m CK B Touke mepecedeHus: HEsATCS
MOTI0JIaM, a TaKyK€ PaBHBI M B3aWMHO TEPIEHAUKYISIPHBI, 3HAYHUT,
ACOK — xBanpar, nuaroHanu koroporo AO =CK=2AD=2:-1wm
=2M.

OrtBeT: 2 M.
Ne 45. B kBagpaT BOMCaH OPAMOYTONBHHK TaK, YTO HA KaXIOH
CTOpOHE KBajpara HaXOIUTCS oaHa BEpIINHA

MPSIMOYTOJIbHUKA U CTOPOHBI MPSIMOYTOJIbHHUKA MapaslIeIbHBI
JMaroHAISIM KBajapara. Haliiure cTOPOHBI MPSAMOYTOJIEHUKA,
3Has, YTO OJIHA W3 HHUX BJBOC OOJIBIIEC JAPYrOoH H YTO
JIMaroHaNb KBajpaTa paBHa 12 M.

B B C /BOA = 90° (amaroHanu KBajapata
[epPeCeKalTCs MO/ IPSIMBIM YIIIOM).
O /BOA = ZA0,A = 90° (kak
*AC, coorBeTCTBEHHBIC YTIIBI UL
o napaienbHpix npsmMeix BD m AiD, u
L cexymei AC).
AC — oOwuccekrpuca, moatomy £A;AO; =

1
A D D - _,0AD, = > LA=45°,
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3Ha'-II/IT, ZAAJ_O]_ = ZAD]_O]_ = 45°, AA]_AD]_ —_—
paBHOOeIpeHHbIH; Tak kKak AQO; sBIsSETCS BHICOTOH, OMCCEKTPUCOH,
a 3HaUMT u MeguaHol. 3Haumt A0, = O;D,. AAOD; —
paBHOOenpeHHbIH, 3Haunt, AO; = O;D;. Tak  uro,

A10,=A0;=04D;. ITycts oTpe3ok A;01=X M, Torma A;D;=2X M u
A1B1=2A1D1=4 M.
Janee, AC=A0; + 0,0, + 0,C=A0; + A1B1 + O.C, X+4x+x=
12;
6x=12m; x=2m. Torma AD;=2x =22m =4 m;
AB1=4x=8wm.
AiD;=B:Ci=4Mm; A1B:1 = D]_C]_ =8 M.
OrtBeT: 4 M; 8 M.

Ne 46. B paBHOOEOpPEHHBI MPSMOYTONBHBINA TPEYTOJBHHUK BIHICAH
KBaZlpaT TaK, YTO JIBE €ro BEpIIMHBl HAaXOAATCS Ha
TUIIOTEHY3€, a Ipyrue ABe — Ha Karerax. Hailnure cropony
KBaJIpaTa, eClI U3BECTHO, YTO T'HIIOTEHY3a PaBHA 3 M.

B
E
K
L
A D C

AABC — nipsiIMOYTONBHBIN paBHOOEAPESHHEIH, TOT/IA,
Z/ABC = /ACB = % (180°-90°)=45".

ADKC — paBHOOeApEHHBIH, TaK KaK

/DKC =90°; ZACK =45°, torma, u ZKDC = 45°. 3gauyut DK
= KC. Ananornuno u ABLE — paBnoGeapennsiii u BE = LE. LE =
=KD=EK - cropons! kBaapara. Ilycts BE=x m. Torma EK=KC=x
M.BC=BE+EK+KC =3xmM=3M; X=1mM. Orkyga EK =1 m.
OtgeT: 1 M.

Ne 47. VI3 naHHOI TOYKM MPOBEJCHBI K OKPYXKHOCTH JBE B3aMMHO
NEepHEeHANKYJISIPHBIE KacaTellbHble, paauyc okpykHoctu 10
cM. Haiinnte miauMHbl KacaTeabHBIX (paccTOsHME OT JaHHON
TOYKH JI0 TOYKH KACaHHs).
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KacarenpbHas mnepneHIuKylspHa paauycy B TOYKE KacaHUS.
IMosromy LA = 4D = 90°, £B = 90° no ycnoButo, a 3Ha4ut, 1 LO
= 90°. Yetsipexyroasauk ABDO — npsmoyronsauk. AO = OD=10
cMm (pammycer). Torma BD=A0=10 cm u AB=0D=10 cm (kak
MPOTHBOIIOIOKHBIC CTOPOHBI MPSIMOYTOIBHHUKA).

Otgert: 10 cMm.
Ne 48.  Pazpmenmre maHHBII 0Tpe3ok AB Ha 3 paBHBIX YacTH.
3amava perieHa B yueOHuKe Ha cTp. 74 m. 57.
Ne 49.  PaznenuTe OaHHBIA OTPE30K HA yKa3aHHOE YHCIO PaBHBIX
yacreii: 1) 3; 2) 5; 3)6.
Cw. perrenue 3amaun Ne 48,
Hn=3, 2)n=5, 3)n=6.

Ne 50. Croponbl TpeyrojbHuka paBabl 8 cM, 10 cMm, 12 cm. Haiiaure
CTOPOHBI TPEYTONBHHUKA, BEPIIMHAMH KOTOPOTO SIBISTFOTCS
CEpeMHbBI CTOPOH JaHHOTO TPEYTOJIbHHKA.

IIycts TOukm Aj, B, C; —
cepenunbl cropon AABC.
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Torma A;C;, A:B;, BiC; — cpemnue NMHUU JaHHOTO
TpeyronbHruka ABC. 3nauut

ACi==-AC= %-120M=6CM;

N[

AJ_Bl:%'ABzé'SCM=4CM;Blclz -BC= -10cm =5 cMm.

N~
N~

Ortser: 4 cM; 5 cMm; 6 cMm.

Ne 51. [lepumeTp TpeyrompHuKa paBeH 12 cMm, cepemwHBI CTOPOH
COCIMHEeHBbI OTpe3kamu. HaiijnTe mnepumerp MOIydIeHHOTO
TpEyroJbHUKA.

Bocmons3yemest 3amaueii Ne 50.
OTpe3kn, COCNUHSAIONINE CEPEIUHBI CTOPOH TPEYroJIbHUKA,

SIBJISIFOTCS] CPETHUMU JIMHUSIMU U PAaBHBI TIOJIOBUHE UX JUTHH . Pagc =

AB+BC + CA =12 cv; Pyge = %AB+ %BC+ % AC = %
(AB+BC + AC) == % 12 cm = 6 cm. OtBer: 6
CM.

Ne 52,  Cpemnsis  JuMHMS ~ pPaBHOOEAPEHHOIO  TPEYrOJIbHHKA,

napajuieNnbHasi OCHOBaHMIO, paBHa 3 cM. Haiimure cropoHsl
TpEyTOJIbHUKA, ECIIH €r0 eEpUMeTp paBeH 16 cum.

ACy " AC; A1Cy =% AC=3 cm; AC=6 cm.

AABC— paBHOOCIpECHHBIN, 3HAYUT
AB =BC. Torma
PABC:AC+AB+BC:AC+
+ 2AB =6 cm + 2AB = 16¢Mm.
C 2AB=10cMm; AB=BC=5cm.

Ortser: 6 c™; 5¢cMm; 5 eMm.

Ne 53.  Kak mocTpouTh TPEyrojbHHK, €CIH 3aJaHbl CEPeAuHbI €ro
CTOpOH?
[Ipu mocTpoeHUM BOCHOJB3YyEMCS CBOMCTBOM CpeAHEH JIMHUU
TpPEYTOJIbHUKA.
CoenuHUM TPHU TOYKH, KOTOPBIE SABJISIOTCS CepelMHAMH CTOPOH
TpeyronbHuka. [lonyunm TpeyronpHuk. Uepe3 Kaxaylo BEpIIMHY
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JAHHOTO TPEYroNbHUKA IPOBOIUM MpPSIMyl0, HapaieldbHYIO
IIPOTUBOIIOJIOKHONU CTOpOoHE. TOUKH IepecedeHusl TakKuX IPsSMBIX U
00pa3yroT UCKOMBIif TPEYTOJIBHHUK.

Neb4, JlokaxxuTe, 4TO BEPUIMHBI TPEYroJIbHUKA PABHOYIANCHBI OT
NIPSAIMOM, IPOXOAIIEN Yepe3 CEPENMHBI IBYX €0 CTOPOH.

IMposemem AD 1 DK; BO 1 DK; CK L DK (rme DK —
npogomkenne A;Cq).

A ADA1, AA;0B, ABOC; u AC;KC — npsMoyToJIbHBIE.

Paccmorpum A ADA1 u A BOA::

AA; = A;B (tak xak A; — cepenuna AB). Z/DAA = ZBA;0
(Beprukasnphbie yribr). 3uaunt AADA; = ABOA; (o runorenyse u
octpomy yriy). [Tostomy AD=BO. AHaoru4Ho JOKa3bIBa€TCs, YTO
A BOC; = A CKC; u BO = CK. 3uaunt AD = BO = CK. A 3naunr,
BepmmHBl A, B u C paBHOymanensl ot npsmoit DK, mpoxoasmieit
gyepes cepeuHbl cTopoH AB u BC. Uto u TpeOoBaIoCh T0Ka3aTh.

Ne 55, JlokaxuTe, YTO CEpenMHBI CTOPOH YETHIPEXYTOJbHHKA
SIBIISIFOTCS] BEPIIMHAMHE HapauIeIorpamMma.

3amaya goka3zaHa B yueOHHKe Ha cTp. 74 1. 58.

Ne 56. Haiinute cropoHsl mnapamienorpaMma M3 MpeablIynien

3a7a4M, €CIIM M3BECTHO, YTO JAWArOHAIN YETHIPEXyTOJbHUKA
paBuB 10 M 11 12 ™.

Hcnonpdyem penienue 3amaun Ne 55 (cm. puc. 134 Ha ctp. 91
yueOHHKA).
EF — cpenusis munus A ABC.

3Ha4HUT EF:%AC = %lOM =5m, a HG=EF - nporusonexamas

cTopoHa, To ectb HG=5™

EH — cpenusis muans AABD.
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3payur EH = %BD = %-12 M = 6 , a FG=EH -

MPOTHBOJISKAIIIAS CTOPOHA, TO ecTh EH = FG = 6 m.
OtseTt: 5M; 6 M.

Ne57. YV dgerwipexyroibHHKa auaroHanud pasHbl & u b. Haiimure

[epUMETP  YETBHIPEXYTOJbHUKA, BEPIIMHAMH  KOTOPOTO
ABJIAIOTCSA CEPEeAWHbl CTOPOH JIAHHOTO
YETBIPEXYTOIbHUKA.

B nByx mpenplaynmx 3amadax ObuUIo
JIOKa3aHo, YTO CTOpOHA
napajuieiorpaMma  paBHa  IIOJIOBUHE
JIMarOHalIl YeThIPEXyrobHUKA, KOTOPOI
OHa IapajulebHa.
3HauuT, yeThipexyroidbHuk A1B;C;D; — mapamienorpamm; co

croponamu A,B;= % au B.C= % b.

1 1
PAiBlciDl =2(AB; +BCy)2= Z(Ea‘*‘abj =a+b
Otser: a+ b.
Ne 58, Jlokaxxure, 4YTO CEpEeAMHbl CTOPOH IPSMOYTOJIbHUKA

SBIIIOTCS.  BepuinHamu pomba. W HA0GOpOT, CepeirHbI
CTOPOH poMOa SIBJIIFOTCS. BEPIIMHAMHE TIPSIMOYTOJIBHUKA.
B F 4 c 1) UYersipexyronmsuuk ABCD
' — npsMoyToNbHUK, F, F, K u H—
CepeINHEI €T0 CTOPOH.
UYertbipexyronbuuk EFKH —
napaienorpamMm  (CM.  pelleHue
3agaun Ne 55).
A H D A EBF = A KCF (tak kax
EB=CK u BF=FC). 3naunr EF = FK, rme EF u FK - croponsr
napasuienorpamma. 3uaunt, EFKH — pom6.
2) TIlycTh  YeTHIPEXYTrOJBHUK B
ABCD sBnsiercs pomoom u E, F, K,
H — cepeauHs! ero CTOpoH.
Yerbipexyronbank EFKH — 4 c
napayutesorpamm (cM. 3amaay Neb5).
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Ero cropoHBl mapajuieNbHbl auaroHansM pomba (Kak cpeaHue

JIMHUH), a OHH MEPIIECHAUKYIISIPHBI, 3HAYHT, YTIIBI

gyeTelpexyronpHuka EFKH — npsivbie. 3HauuT, 4eThpexyroipHUK

EFKH — npsmoyTosbHUK.

Uro u TpeboBanoch A0Ka3aTh.

Ne50.  BokoBas CTOpoHa Tpamenud pas3felicHa Ha TpU paBHBIC
YacTH, ¥ M3 TOUYEK AENCHUS MPOBEICHBI K APYrod CTOpOHE
OTpE3KHU NapajuieibHble OCHOBaHUAM. Haiinure nimmHbl 3THX
OTPE3KOB, €CJIM OCHOBAaHUS TPATCHH PaBHBI 2 M 1 5 M.

B:Ci — cpennss nmuHUS B 2u c
tpanenuu AjBCD;. ITycts B1C; = B ]l 3(0
y M. AiD; — cpennsas nuHuA ‘7[ . * !
tpanemn AB;C,D. Ilycts A;D; 4 ]{ D,
=x m. Torna: 4 5 x )‘:D

8C - 225 280 = 2+,

y+5

2y=2+X PngzT; 2AD=y+5 2x=y+5 y=2x-5

[Tomyuum cuctemy ypaBHEHUH:
{Zy: 2+X
y=2x-5,
2:(2x-5)=2+x,
4x -10=2+ X,
3x =12,
X=4.y=24-5=3. 3nauur,
AlDl =4 M. Blcl =3Mm.
OtBeT: 3M; 4 M.

Ne 60.  JlokaxkuTe, UYTO y pPABHOOOKOW Tpameuudl YIribl Tpu
OCHOBAaHHUH PaBHBI.

3ajaya perieHa B yueOHuKe Ha cTp. 76 1. 59.

Ne 61.  Yemy paBHBI yriibl paBHOOOKOH TpameuuH, eClii H3BECTHO,
YTO pa3HOCTH MPOTHUBOJISKAIINX YTI0B paBHA 40°7?

W3BecTHO, 4YTO y  paBHOOOKOH  Tpamermuu  CcyMma

npoTuBojekamux yrimoB paHa 180°. Ilycte rpamycHas Mepa

OJIHOrO yIJla paBHa X, a IpoTHBOjexamero eMmy — y. Ilomyuum

CUCTEMY:
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x+y=180
x—y = 40, CknazpIBaeM paBeHCTBA:

2x=220, x=110, u3 nepBoro ypasaenus y=180 —x =180 — 110 =
70.

YTIIBl Py OCHOBaHWY y PAaBHOOOKOH Tparenuy paBHbI.
Ortser: 70°; 110°

Ne 62. B paBHOOOKO# Tparernu 0ojbllice OCHOBaHHE PaBHO 2,7 M,
OokoBas ctopoHa paBHa 1 M, yrom mexmy Humu 60°.
Haiinute MeHblllee OCHOBAaHUE.

B c
[ u
A B c D

1 1

[Tycte ABCD — paBHOOOKas Tparenus.

Torma AB = CD, u ZA = /D, torma, A ABB; = A DCC,
(rme BBy L AD u CC; L AD).

W3 paBeHCTBa TpeyrodsHUKOB cienyet, uto AB; = DC;. A ABB;
— mpsMOyTONBHBIH, /A = 60° (o ycnosuro), Toraa, ZABB; = 30°,
3HAYUT

AB; = =AB = =1 m = 0,5 M (karer, Iekanuii IPOTUB yria

Ll SR SN
N |-

30, paBen > runorenyssl). 3aaunt u DC; =AB1=0,5 m.

BC = B;C; (IpOTHBOIOJOXHBIE CTOPOHBI MPAMOYTOJIBHUKA
BCC;B;)

Torma AD=2,7 M, AD=AB;+B,C+C;D=2AB1+BC = 20,5 m +
BC.

27m=1MmM+BC;BC=17wm.
Otsert: 1,7 M.

Ne 63. B paBHOGOKOI Tparenuu BeICOTa, MPOBEIEHHAS U3 BEPIIUHBI
TYIOrO yIJja, IEIUT OOJiblliee OCHOBAHHUE HA OTPE3KH 6 cM U
30 cm. Haiinute ocHOBaHUS Tpamenuy.
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Bocnosnp3yeMcst perieHneM ©u  pucyHKoM 3amaun Ne 62. B
pemeHun 3amaun Ne 62 mb1 jnokasamu, uto AB; = CD = 6 cm.
Jlanee

B1D =30 cm,

BlD = BlC]_ + ClD, B]_C]_:B;LD—C]_D=3O cM —6cm =24 CM,

BlC]_ =BC =24 cwm.

AD=AB;+B:D=6cm+30cm =36 cMm.

Ortser: 36 cM; 24 cMm.

Ne64*.  Menbliee OCHOBaHHE PaBHOOOKOH Tparenuy paBHO OOKOBOH
CTOpOHE, a IMaroHajb MepHeHANKYIISIpHa OOKOBOM CTOpPOHE.
Haiinure yras! Tpanenuu.

B Cc

A D
Pacemorpum AABC:
AB = BC, 3naunt, AABC paBunoGeapennsiii u ZBAC = ZBCA.
ITycts Z/ZBAC = ZBCA =x°.

Ho ZCAD = ZACB (kak HakpecT JeXalue Ipu
napanteapHbix mpsaMeix AD u BC u cekymieir AC). 3uaunt ZCAD
= x°. 3nauutr, AC — Ouccekrpuca yrma BAD. B paBHOOOKOM

TpaIeIMy YIIIbl P OCHOBAHUY PABHBI, TOTIA
/D = ZBAD = 2x°.
Paccmotpum AACD:
ZCAD =x°;, D =2x°, ZACD =90°.
CocraBuM ypaBHenue: X + 2x + 90 = 180; oTkyna mosxyanm
3x =90; x =30, To ecTb
/BAC =30%«BAD = ZCDA =2- ZBAC =2-30° =60°.
ZABC = ZBCD = ZACB + £ ACD = 30° + 90° = 120°.
Ortser: 60°; 60°; 120°; 120°.
Ne 65. ITo onHy CTOpOHY OT mpsiMOM a JaHbl 1Be TOYKH A U B Ha

paccrosiausax 10 M u 20 M ot Hee. Haiiaure paccrositHue ot
cepenuHsl oTpe3ka AB 1o npsimoit a.
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A A
IMpoBenem AA; | a; BB; L a; c
CC,; La.AC=CB (C — cepenuna G
orpeska AB). UeTwelpexyrombHuk B [ B
ABBA; — OpsAMOYTONIbHAA

tpanenusa. Otrpe3zok CCimapasieneH
ocHoBauusIM AA; n BB; (meprneHauKysapsl, MpOBeACHHbIE K OTHOM
OPSAMO#, MApaIIEIBHbI), TOITOMY
CCq — cpennsis nunus Tpaneunn ABBjA;. A 3HauuT,
AA+ BB 10m+20m

CC.= =15m.
2 2
Otget: 15 M.
Ne 66.  Ilo pa3Hble CTOPOHBI OT MPSIMOIA & aHbl iBe TOUKH A 1 B Ha

paccrosiuusix 10 cm u 4 cm ot Hee. Haiinute paccrosHue ot
cepenuHbI oTpe3ka AB 1o mpsmoii a.

B 4cm 4dcu B
7 +
C
o ¢,
i r F /A
A 10 cx 10 cM A
a

IToctpoum Touku B; m A; Ha paccrosHusx 10 cM u 4 cMm oT
npsmoit a, tak yro AAila u BBjla Yepes touky C cepeauny
otpe3ka AB, mpoBenem k mpsimoii a neprieHaukyisip CCi.

BB ||CC1||AA1. AC = CB (mo moctpoennio). BC; = CiA;
Paccmotpum A ABA ;. CC; — cpennsist muans A ABA1, moatomy

CC, = %AA1= % .20 cm = 10 om.

Paccmorpum  Tpamenmro FKBA;. OC; — cpenHss nuHHS

Tpaneuu.

KB+FA 4cm+10cm
2 2
CO=CC-0C1=10cMm-7cm =3 cMm.

OtgeT: 3 cM.

=7 cM. A 3HauwT,

nostomy OC; =
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Ne 67. OCHOBaHUS Tpamneuuu OTHOCATCS Kak 2:3, a CPeIHsS JTUHUS
paBHa 5 M. Haiinute ocHOBaHUsI.
[lycte anMHA MEHBIIET0 OCHOBaHUSI Tpalelnud paBHAa 2X, a
Ooonpmiero  3x. CpenHsiss JIMHUS TpamnelWd paBHA IONyCyMME
ocHoBaHus. To ecTh

5_ 2x+3x;
2
10=5x;x=2.

Menbliee ocHOBaHUE paBHO 2 - 2 M = 4 M, Oojbiiee — 3 - 2 M
=6 ™.
OrtseT: 4 M; 6 M.

Ne 68.  KoHIpl auamerpa ynalieHbl OT KacaTellbHOH K OKPY>KHOCTH
Ha 1,6 M u 0,6 M. Haiiaure nimuny nuamerpa.

A

AA;1a;00;L1La; BB la

Torza, AA | 001 || BB;

AO =BO = 00;. — paanycsl 0THON OKPY>KHOCTH.

Alo]_ = OlBl

AA]_ = 0,6 M; BB = 1,6 M.

001 — cpennss nuaud tpanenuu AA;1B1B. TToatomy

00, = Aﬁlz BB, _ O,6MJ2rl.6M —11m

AB =A0+0B=2-00; = 1,1m - 2 = 2,2 M. /TuameTp paBeH 2,2 M.
OrtsBeT: 2,2 M.

Ne 69. CpenHsisi JIMHUS Tpameiud / CM, a OJHO W3 €¢ OCHOBaHHIA
Ooutblie pyroro Ha 4 cM. Haitnure ocHOBaHuMS Tpamnenuy.
Cpennsist TMHMS Tpaleluy paBHA MOJIyCyMMe ocHOBaHUH. [TycTh
JUIMHA MEHBIIIEr0 OCHOBAaHHUS paBHa X cM, Gojbmero — (x + 4) cm.
X+(X+4
Cpenusist nuawmst paBHa 7 cM. Torma, 7= # : TO €CTb

33



http://alexbooks.ucoz.com

14=2x+4; 2x=10; x =5.
5cM — o1HO ocHOBaHUME, BTOpoe ocHOBaHUe: 5 cM + 4 ¢cM = 9 cMm.
OrtseT: 5 ¢cMm; 9 cMm.

Ne 70. BbicoTra, TpoBefeHHas W3  BEPIIUHBI  TYIOro  yria
paBHOOOKOI Tpameuuu, IeNuT OoJiblliee OCHOBaHHE Ha
yacTH, umeroriue JuHel a u b (a > b). Haiigure cpenuroro
JIMHUIO TPANCIUH.

B C
o/| o o,
L A\
.l ]
A B C, D

1

[Tycte ABCD — paBHOOOKas Tpamnenus.

ABj =b; B1D = a (o ycnosumo);

AABB; = ADCC; (cMm. 3amauy Ne 62), orcroma AB; = C:D = b.

BC = B;C; =a—b (BCC;B; — npsiMOyroibHUK).

Cpennsist TuHUS Tpanenuu cocTout u3 cpequux JuHuii AABC u
AACD. To ecTp

1 a-b 1 a+b
00,=—BC=——, 0,0, =—AD=—+—.
%=3 2 =275 2

a-b a+b 2a
00, =00, +0,0) =———+—=—=
> =00, +0,0, > > >

OrTBer: a.

Ne 71*.  TloctpoiiTe TpamenmuiO IO OCHOBaHWUSAM ¥  OOKOBBIM
CTOpPOHAM.
ITycTs mamsl oTpesk a, b, ¢, d, Takue, uto B Tpamemmu ABCD ¢
ocuosauusymu AD u BC AD =a; BC = b;
AB =¢; DC=d (AD >BCQ).
ITycts ects Ttpamemust ABCD, ynoierBopsiromas TakuM
YCIIOBHSIM.
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IIpoBenem B Tpamemun  ABCD  mpsmyro  CK || AB,
nepecekaronryio AD B Touke K. Tlomyunm mapamnenorpamm ABCK,
B koropoMm CK = AB =¢; AK=BC =h.

Hanee paccmorpum AKCD:

KC=¢;CD=d;KD=a-h.

JaHHBIN TPEYyrOoJBHUK MOXHO ITOCTPOWTH IO TPEM H3BECTHBIM
croponam. Torna

[octpoum Tpanemuto ABCD o mnany:

1. Ha npou3BOJbHON MpsIMOM OT TOYKHM A OTJIOKHUM OTPE30K
AD = a, Ha 9TOM OTpe3Ke OT TOUKU A oTi0xuM oTpe3ok AK = b.

2. MToctpoum AKCD co croponamu KD = a - b;

KC=c;CD=d.

3. Tloctpoum mapamrenorpamm AKCB, ans storo mposeaem
yepe3 Touku A u C mpsmeie napamiensabie npsmeiM CK 1 AK u
nepecekaromyecs B Touke B.

JokaxkeM, 4TO MONyYHMBIIMICS YeThlpexyronbHuk ABCD —
HCKOMasl Tparmemnus.

AD = a (mo moctpoenuto). BC || AK, BC ||AD, Tak kak ABCK —
napasuienorpamm mno nocrpoeruto. BC = b (o nmocrpoenuto).

Ecimm BC ||AD, BC = b; AD = 4, To ABCD — Tpaneuus ¢
ocHoBanusimu AD = a, BC = b, ym0BIeTBOPSIOIIUMHU YCIOBHIO
3aJa4d.

CD =d; CK = ¢ (0 moctTpoeHuro).

AB = CK = ¢, Tak xak ABCK — mnapannenorpamMmMm. bokosbie
ctoponsl CD 1 AB ynoBIeTBOPSIIOT YCIOBHIO 3aa4H.

Hrak, ABCD — nckomas Tpanenus.

3aMeTuM, 4YTO 3ajJada HUMEET pEeIeHHs TOJBKO €CIH MOXKHO
noctpouth AKCD co croponamu d; ¢; a — b. D10 Bo3MoxkHO Torma u
TOJIBKO TOT/a, KOTJIa OJIHA CTOPOHA MEHbILIE CyMMBI ABYX APYTHX,
HO OOJIbIIIE Pa3HOCTH JBYX JIPYTHX, TO €CTh, IPH yCIOBHAX:
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d<c+a-b
d>c-(a-b),
d<c+a-b
d>c+b-a,

d+b<a+c
d+a>b+c,
Tak kak B maHHOH TOdyIuiockocTd otHocuTebHO KD MoxHO
nocTpouTh ToJMbKO omuH AKCD ¢ 3agaHHBIMH CTOpPOHAMH, TO
pellieHune, To eCTh KCKOMasl Tparemus, 0yaeT e TMHCTBEHHBIM.

Ne 72* . TlocTpoiiTe Tparnenuio 0 OCHOBAHUSAM U JHATOHAIISM.

Jausr otpe3ku a, b, d; u dp. Heo6xoauMo moCTpouTh Tparenuio
ABCD (¢ ocmoBanmsmu AD m BC, AD > BC), Ttakyi, d9ro
AD=g4; BC=b; AC=d; BD =d,.

Jonyctum, uto ABCD — nckomas tparnenusi.

Torga wa mnpomomkenuun AD ortnoxum ortpesok DE = b.
CnenoBatensno, DBCE — mapamienorpaMm, Tak Kak JBE €ro
ctoponsl BC u DE napasutensHs! u paBHsl. [losTromy croponst BD u

CE mapasutensibl 1 paBasl. BD=CE=d,.
B b c

N

4 a D b E

Paccmorpum AACE. AC=d;; CE=dy; AE=a+h.

IInan nocrpoenus Tpanenuu:

1) Ha npou3sBojbHON mpsiMOil oTioxuM oTpe3ok AD = a. Ha
npoposnkeHnd AD otioxum otpesok DE = b.

2) TToctpoum AACE mo u3BectabiM ctoporam AE =a + b; AC =
dl; CE = dz.

3) Uepes Touky C mpoBeqeM mpsmyto, mapawiensayo AE, u Ha
9Tol mpsAMol OT Touku C B Ty ke MOJYIIIOCKOCTh OTHOCHUTENIBHO
CE, rue 1 Touka A, omioxuM orpe3ok CB = b.

4) Tlonyunm uetsipexyroapauk ABCD. lokaxem, uro ABCD
HCKOMasl Tpamenus.
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BC || AD (o moctpoenuio). Tak kak AD # BC (1o ycnoBuio), To
ABCD He sBusercs mnmapauieorpaMMoM, a 3HAYHT, SBISETCS
tpanermeii ¢ ocaoBanusamu AD = a, BC = b (o moctpoenuio).

ITo moctpoenuto auaronans AC = di; CE = d,. Tak xak BCED
— mapatenorpamm (ero nporuBomnonoxusie croporsl BC u DE mo
MTOCTPOEHHIO MapaieabHbl 1 paBHbl), To BD = CE = d,.

3uaunr, auaronand AC u BD pasubl cootsercTBenHo di u dp, U
cnenoparenbHo, ABCD — wuckomas Tpamenus. 3amMeTuM, HTO
3aj]aya UMEET PEUICHUS HEe BCET/a, a TOJBKO B CIyYae €ClId MOXKHO
noctpoutsh AACE co croponamu B + b, d; u do. D10 BO3MOXKHO
TOTJIAa M TOJBKO TOT/IA, KOT/a OJ{Ha CTOPOHA OOJIbIIIE PA3HOCTH ABYX
JIPYTUX W MEHBIIIE CYyMMBI IBYX IPYTHX, TO €CTh, Koraa |[dy — d; [< a
+ b < d; + d;. B atom cinyuae AACE omnpesensieTcs OAHO3HAYHO U
3ajJada MMeeT eIUHCTBEeHHOe peuieHue. B npyrux ciydasx AACE
MOCTPOUTH HENB3S U 3a/1a4a PeIICHUH HE HMEeT.

Ne 73*.  Jlaubl oTpesku a, b, ¢, d, €. IToctpoiite otpesok x = % .
e

Jausl TATH OTpPE3KOB: a, b, ¢, d, e Heob6XxoauMo MOCTPOHTH

abc . ab
OTpPE30K x:d—. ITocTporM cHa4aja OTPE30K JaHHOM y=F, a
e

. abc
34aTEM UCKOMbBIN 0Tp€30K X= d_ .
e

[Moctpoum 000 OCTpBIA yron ¢ BepmuHOH O M Ha OJHOM
cTopone 3Toro yria oTioxuM otpeskd OD = d u OA = a, a Ha
npyroii cropore oTpe3ok OB = b.

Yepes Touky A mpoBezeM IpsAMyIo, mapauiensHyto BD, koTopas
niepecedet 1yd OB B Touke Y.
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Tax kak BD||AY,T0 %:ﬂ; OY:M:@:
OD OB oD d

JHanee, na cropore OA orioxum otpeskn OC = ¢ u OF = e.
Uepes Touky C mpoBemem mnpsMyro, napauiensHyio YE u
nepecekatonryro OB B Touke X. Tak kak YE ||XC, TO

OY OE., OYv.OC_yc_ab

OX OoC’~  OE e de
0O603H29M OX=X — HCKOMBII OTPE30K.

Ne 74*.  1). B tpeyronsauke ABC mtpoenensl menuansl AA; u BBy,
KOTOpBIE MepecekatoTcst B Touke M. B Tpeyromsauke AMB
npoBefeHa  cpenuss swmHuA  PQ.  Jlokaxkwurte, 4TO
4eTeIpexyroiabHuk AjB;PQ — napaienorpamm.

2) Jlokaxute, 4TO JFOOBIC JBE MEIMAHBI TPEYTOJBHUKA B
TOUYKE MEPEeCceyeHus! NeNsATCS B OTHOlIeHHH 2:1, cuuTas or
BEPIIUHEI.

3) [okaxuTe, 4YTO BCE TPH MEAWAHBI TPEYrOJbHHUKA
IepeceKaroTcs B OHON TOUKE.

1) Tax xax PQ — cpemussn murus AAMB, To PQ”AB u
PQ= %AB.

A1B; — cpennsis munus AACB; nosromy

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

PQ"AlBl. A tak xe PQ= %AB =AB.
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3HaunT, 4erslpexyronpHuk A;B;PQ — mapamnenorpamm, tak
KaK JIB€ €r0 CTOPOHBI MapajuieNbHbl U PaBHBI, Y€M JIOKa3aHO TIEpBOE
YTBEPXKICHUE.

2) Joxkaxem, uto meauansl AA; u BB; B Touke mepecedyeHus
nensaTces B oTHomeHnd 2:1, cumras ot BepmmHBL. PQ — cpemuss
maaust AAMB, cienoBarensro AP = PM = x; BQ = QM =y. Brimie
MBI JOKazamu, 49ro A;B;PQ — mapammenorpamm, 3HaYHT, €ro
JIMaroHajy B TOYKE MEepEeceUeHus AEIATCS MomnoiaM, To ecTb A1M =
PM = xu BIM=MQ=Y.

[Momygaem

BM:MB; = 2y:y = 2:1,

AMMA; = 2x:x = 2:1;

UeM 10Ka3aHO BTOPOE YTBEPKACHUE 3a1aUH.

3) Tlposemem Tpethto Memmany CCp KOTOpas IepeceKaer
Meauany AAj; B HEKOTOpOHl TOYKE M, COIVIACHO JOKa3aHHOMY BO
BTOPOW YacCTH 3a/1aydl, 3Ta TOYKa JOJDKHA AENUTh Menauany AA; B
otHomeHuN 2:1, cumras oT ToukH A. Tak Kak IOJIOKCHHE TaKOM
TOYKH Ha OTpE3KEe ONpenessieTcs OJHO3HAYHO, TO OHAa COBHANAET C
toukoit M. 3nauut, CC; nmpoxoaut uepe3 Touky M. To ecTb Bce Tpu
MeJHMaHbl TEPeCceKaloTcss B OAHON Touke. UTo M TpeboBasioch
JI0Ka3aTh.

8§ 7. Teopema IMudaropa

Ne 1. IMoctpoiiTe yroi, KOCHHYC KOTOPOro paseH: 1) %; 2) g;

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

[ToctpouM  MpsIMOYrofbHBIA ~ TPEYrOJBHUK, Y  KOTOPOTO
OTHOILIEHHE KaTeTa K THUIOTEHy3€ pPaBHO 3aJaHHOMY 3HAYEHHIO
KOCHHYyCa. A 3HaUUT YTOJI TPEyrojbHUKA, MPUISKAIIUNA K ITOMY
KaTeTy, SBJIACTCS HCKOMBIM yTJIOM.

|)COSOL:§;2) cos<>c:i;
5 9
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2 5
a
3 4 1 4
3)cosa =0,5; 4) cosa=—
0,5 = 1 0.8= E = ﬁ
2 10 5
Ne 2. V [psIMOYTOJIBHOTO TPEYTOJNIBHUKA 3a/IaHbl KAaTEThl @ U 6.

Haiingute runorenysy, eciu:
a=3,b=4;2)a=1,b=1;3)a=5b=6.

Eciu ¢ — rumorteHy3a, a u b — KareTsl, TO MO Teopeme
[Mudaropa:

=a?+b%c= m.ﬂanee:

1) c= /32 +42 = J9+16 = 25 =5:

2)c=2+1% =214

3)c= /5% +62 = 25+ 36 = /61~ 7.8.
Otser: 1)5;2) V2 ~14;3) V61 ~ 7,8.

Ne 3. VY OpsSIMOYTOJIBHOTO TPEYTONIbHHUKA 3a/IaHbl THIIOTCHY3a C |
kater a. Haiinure BrOpoi Kater, eciu: 1) ¢ = 5, a = 3;
2)¢c=13,a=5;3)c=6,a=5.

Ecmu b — Bropoii karet, To 110 Teopeme ITudaropa:
c=a’+p* b’ =c’-a’bh= m JHanee:
1)b=+52-3 =259 =16 =4;
2)b=+13? - 52 = /169 25 = 144 =12,
3)b=62 52 =/36-25= Y11~ 33.

Otser: 1) 4; 2) 12; 3) /13 ~ 33.
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Ne 4., JIBe CTOPOHBI IPSIMOYTOJIEHOTO TPEYTOJIbHUKA PaBHBI 3 M U 4
M. Haiinure tpeTbio ctopony. ([Ba ciny4asi.)

HaHHbIC CTOPOHBI MOTYT 6I>ITI> ABYMs KaT€TaMU HJIA OJHUM
KaTeTOM U TUITOTEHY30H.
a=3m
1)
b=4u

c=ra?+b? =32+ 42 = /9716 = \25 = 5u

2) a = 3 M — KaTeT, ¢ =4 M — TUIOTEHY3a, ¢ > a. Toraa BTopoi
kareT, mo Teopeme [udaropa:

b=vc?—a? =y42_32 = \16-9 = /7 ~ 26m.

Ortser: 5 M; unu \/_z 2,6 M.

} KaTeThl, TOTIa TUIIOTeHY3a, o Teopeme Iludaropa

Ne 5. MoryT 11 CTOPOHBI IPSMOYTOJBHOIO TPEYrOJbHUKA OBITH
MIPONOPIIMOHAIBHBI yuciaM 5, 6, 77

O0o03HaYNM CTOPOHBI TpEyrombHHKa Sy, 6x, 7x, rme x —
HEeKOTOpbIil ko3ddurent. Tak Kak TPEyroNbHUK MPSIMOYTOJIbHbIH,
10 1o Teopeme IMudaropa (5x) +(6x) = (7xf, 10 ecth 25+ 36 =49,
HO 3TO HEBEPHO.

3HAYUT, CTOPOHBI MPSAMOYTOJIBHOTO TPEYTONbHHKA HE MOTYT
OBITH IPONOPIIMOHATIBHEI ITUM YUCIIAM.
OTBeT: HE MOT'YT.

Ne 6. Haiinure cropony pomba, eciu ero IuaroHadd paBHbI
1)6cmu8em; 2) 16 mvm u 30 am; 3) S u 12 m.

JuaroHamm pomOa TEpICHIMKYISPHEI U B TOUKE TEpPECEUCHHUS
nensitest ornosiam. 3HauuT AAOB — npsiMoyronbeHbiil 1 AO= EAC,
2

BO= 1BD.
2

3HayuT,

1) AO=3cm; BO=4cm
2) AO=8 am; BO=15 oM
3) AO=25m; BO=6M™m
ITo TeopeMe HH(baropa

AO2 + 802 TO €CTh
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1) AB=y3?+4? =/9+16 =/25 =5cm.
2) AB = 82 +15% = /64 + 225 = /289 =17 M.
3) AB=1/25% + 62 =,/6,25+ 36 =4/42,25=65M

Ortset: 5 cMm; 17 1M, 6,5 m.

Ne 7. Croponbl npsimoyrosipHuka 60 cm um 91 cm. Uemy paBHa
JIMAroHaJIb?
Juaronans IPSAMOYTOJIbHUKA SABIIACTCS THIOTEHY30H

HpﬂMOerHBHOFO TpeyFOHbHI/IKa C Kar€rtaM, pPaBHBIMH CTOpPOHAM
HPSIMOYTOJIbHUKA. 3HAYMT MHIIOTEHY3a, 110 TeopeMe [Tudaropa, paBHo:

c=+a? +b? =+/60% + 912 = /3600 + 8281 = /11881 =109 (cm).
Otser: 109 cMm.

Ne 8, Juaronanp kBajpara a. Yemy paBHa CTOpOHA KBajpara?

O06o3HauM CTOpOHY KBajpaTa 3a X. lorma Mo Tteopeme
[Mudaropa nomydum:

2
2 2 2. .2_~2. a
a“=x +x,a—2x,x2:7,

x a? a a2

X= _——

2 2 2
0 s

OTBeT: .
2

Ne 9, MOHO JId W3 KPYyIJIOro JMCTa JKeie3a nuamerpoM 1,4 M
BBIpE3aTh KBApaT co CToponou 1 m?

YroObr w3 kpyra muamerpom 14 ™
MOXHO OBUIO  BbIpE3aTh  KBajparT CoO
cTopoHO# 1 M, mUaroHanp KBajapara JOJDKHA
ObITH He Oonblie auamerpa kpyra. Haitmem
JMaroHajb KBajapara no ¢opmyie

d=v12+12 =42.
Tak uto d = \/E >4/196 ~14
To ecth nuaronans KBajapaTa OOJbIIE AUaMeTpa Kpyra, a 3Ha4UT

KBaJpaT BbIpE3aTh HEIIb3.
OTBET: HETb34.

1,4 M
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Ne 10. Haiinute BBICOTY paBHOOOKOH Tpamenuu, y KOTOpPOM
ocHoBauusg 5 M n 11 M, a 6okoBast ctopoHa 4 M.

[Iposenem BeicoTel BB u CCj .
AABB; = ACC.D (no rumotenyse u
OCTPOMY YIJIy).

3uaunt AB; = DC;.

BC = B;C; (tax xak BCC;Bj-
PSMOYTOJBHHK). 4 B ¢, D

ABF% (AD=B,C,)= % (11-5)=3

u
a
b~

M.
AABB; — npsmMoyronbaslii. [TosTomy

BBy = {AB2 - AB? = 4237 =16-9 =7 ~2,6 M.
Orser: ﬁM ~2,6 M.

Ne 11.  Haiijaute wMeauaHy paBHOOEIPEHHOTO TPEYTOJIBHHKA C
OCHOBaHHEM a H OOKOBO# cTopoHOM b, mpoBemennyro K
OCHOBAHHIO.

3amava perieHa B yueOHuKe Ha cTp. 86 m. 63.

Ne 12, MoryT i yBUAETh APYT APYyra KOCMOHABTHI, JICTAIINE HAL
MOBEPXHOCTHIO 3emin Ha BbicoTe 230 KM, €l PAacCTOSIHUE
MEeXAy HUMHU 10 npsmoit paBro 2200 km? Pamuyc 3emnun
pasen 6370 km.

[Tycth A 1 B ToukH, B KOTOPBIX HAXOIATCS KOCMOHABTHI

AO]_ = OzB =230 kM.

AB = 2200 kM.

00:=00,=R=6370 KM. YT1o0BI
KOCMOHABTBI, HaxXosIuecss B Toukax A u B,
MOTJIH BHJETh JApPYr Jpyra, Hajao, 4YTOOBI
BbeicoTa OC AAOB Obuia Oombliie pajuyca
3emutn.

AAOB — paBHoOeapenHsbIi, moaTomy OC — BbICOTa, a 3HAYUT
u menuana AAOB, nostomy AC = CB = 2200: 2 = 1100 km.

JHanee, AO=A0;+0,0=230+6370=6600 km.
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OC = Y AO? - AC? = /66002 — 11002 =
= /(6600 -1100)(6600+1100) = 4/77-100-55-100 =100y/77-55 =

=100y7-11-11-5 = 11004/35 ~ 1100- 6 ~ 6600(km),

— 410 OoublIe yeM R.
Tak 4TO KOCMOHABTBHI MOTYT YBHJIETh APYT JIpyTa.
Otget: Moryr.

Ne 13. B paBHOCTOpOHHEM TPEYTOJIBHUKE CO CTOPOHON a Haijaute
BBICOTY.
[IpoBenem BeicoTy. OHa Takke OyAeT SBIATHCA U MEIUAHOH, TaK
KaK TPEYTOJNBHUK SIBISICTCS] pABHOOCIPCHHBIM.
JHaiee o Teopeme ITudaropa:

/()Pwi
a3

OTBerT:

Ne 14, Jlaust otpesku au b. Kax moctpouts orpesok: 1)yaZ +b? ;

2) Va2 -b? ,a>b?
1) Manbr gBa otpe3ka a W b, TpebGyeTcs HMOCTPOUTH OTPE30OK
vaZ+b? . ITocTpouM mpsIMOYTOIBHBIA TPEYTOJBHUK C KATETAMH a U
b. Ero runorenysa o teopeme Iudaropa pasua va?+b? Jastom

€CTb HCKOMBII OTPE30K.
2) Heo0X0quMO MOCTPOUTH MPSMOYTOJNBHBIA TPEYTONBHUK IO
M3BECTHBIM TUTIOTEHY3e au Karery b. Bropoit kater — 1o Teopeme

[ugaropa paBen va® —b? , To ecTh ABIAETCS HCKOMBIM OTPE3KOM.

Ne 15%.  [lanwl oTpesku au b. Kak mocTpouts oTpe3ok X = Jab ?

a+b _a-b

n , TO,
2

MOJTB3YSICh TMPEABIAYIIEH 3a/a4uei!, MBI CMOKEM MOCTPOUTH OTPE30K

2 2
Jym2—n? = @—@ =yab=Xx  — HCKOMBIif OTPE3OK.

Ecnmm ™Mbl mocTpouM OTpe3km m=
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(a+h)® (a-b)* a’+2ab+b’-a’+2ab-b® 4ab

ab.
4 4 4 4
2 2

SR

2 2

2 2

a+b a-b

— | -|——| =+ab
(5 @

a+b a-b
To ecTb, €ciii IOCTPOUTH OTPE3KU M = — n= —
10 Jab =ym? —n2.
a+bd
N M
\‘/
A N b B b C
a-b
a+b a-b
Teneps moCTpOUM OTPE3KH m:T, n:T,
Ha tyue AC otoxum AB =, BC = b.
a+b _

AC = a + b, pazaenus ero momnomnam, nonydum AM =

Ot touku B ornoxum Ha jgyde BA orpesok BN; = b, momxyunm

a-b
AN; = a - b, pazgenus ero momonam, moxyaum AN = — =n.

Ne16.  Mexnay nBymsi (aOpUYHBIMU 3[aHUSIMH YCTPOEH IOKaTbIi
KenmoOd IS Tepeiadd MaTrepuajoB. PacCTosHHEe MEXITY
snaHusiMA paBHO 10 M, a KOHIIBI jkeno0a pacroioKeHbl Ha
BbIcOTe 8 M U 4 M Haj 3emuied. Haliaure nnuHy kenmooda.

C
B 18w
o
4 u
A4 10 M D
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[posenem  BOLCD.  UYerspexyromsuuk, ABOD —
MpSIMOYTONBHUK, 3HaUnT, AB = DO =4 M; AD =BO =8wm.

CO=CD-0D =8u—4wMm = 4m. ABOC — npsIMOYTOJbHBIH, 110
teopeme [Tudaropa momyuum:

BC = YBO? + CO? = y10% + 42 = y100+16 = /116 ~ 10,8 m.
OrtBer: mmHa xenobda 1116 ~ 10,8 m.

Ne 17. JIOKaXXHTe, 9TO €CIM TPEYyroMbHUK UMEET CTOPOHH! @, b, ¢ n
a®+b”=c% 1o y HEro yrod, NMPOTUBOJIEKAIIUN CTOPOHE C,
HIPSIMOI.

3amada mokazaHa B yueOHHKe Ha cTp. 86 m. 63.

Ne18.  Yemy paBeH yroia TpeyroibHUKa co cropoHamu 5, 12, 13,
NPOTHBOJIEKAIUKA cTopore 13?7
CropoHnsl Tpeyronpauka 5, 12, 13.
TpeyronsHuk co cropoHamu 5, 12, 13 — mpssMOyronbHBIH, Tak
Kkak 57 + 122 = 13% (cm. 3agauy Ne 17).
3HaunT CTOpPOHA, paBHAas 13, SIBISIETCS THIIOTEHY30M, TaK Kak OHa
00JIbIIIe KAaTETOB M MPOTHBOJICKAIINKI ei yro paBeH 90°.

Ne19. Ha cropore AB Ttpeyrompauka ABC B3sita TOouka X
Hoxaxute, uro oTpe3ok CX MeHBIIE TO KpaifHeH wmepe
omHo# u3 ctopod AC wmu BC.

3anava goka3zaHa B yueOHuUKe Ha cTp. 87 1. 65.

Ne 20.  JIoxaxkure, 4TO paccTOSHUE MEX/TY JIOOBIMH JIByMsI TOYKAMH Ha
CTOPOHAX TPEYTOJIBHHKA HEe OOJIbIIe OOJIBIIEH 13 €ro CTOPOH.

B

A C
[Tycte B AABC AC — 6omnbiias ctopona, K € AB, M €BC.
Pacemorpum A BKC. Cormacro pesynbrary 3amaud Ne 19,
MO>KHO yTBepkaaTh, 4to KM < KB unu KM < KC.
Ecnmu KM<KB, To KB<AB, a 3uaunt u KM<AB, HO Tak xakx AC
— Oombimnas cropoHa, To AB < AC, 3Hauut u KM < AC.
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Ecau KM < KC, 1o cornmacHo 3amauye Ne 19 nus AABC MoxHO
yrBepxaath, uro KC < BC umu KC < AC, Ho Tak kak AC —
6onpmas cropona, To KC < AC, a 3Hauut, u KM < AC. Tak uro
KM < AC B moboM citydae.

UYro u TpeOOBaIOCh 0KA3aTh.

Ne21.  Jlausr mpsimast u Touka C Ha paccTossHUM h OT 3TOMH TpsAMOI.
Joxaxmwure, 9To n3 Touku C MOXKHO NPOBECTH JIBE U TOJBKO
JIB€ HAKJIOHHBIE [UTUHEI |, ecm | > h.

A D B
ITposemem CD_LAB, CD=h (0 ycrmoButo).
Otnoxum ot Touku D nHa mpsimoii otpeskn 4D u DB, paBubie

V12 -h?  Tlomyuum, uto
AC = (,/|2_h2j2+h2 12 -nZ ih2 =12 <

Ananormyro CB = | (mo teopeme Iludaropa). Tperpeit
HAKJIOHHOW HE MOXXET OBITh 1O CBOHCTBY HAKIOHHBIX. UTO H
TpeOOoBaIOCh JOKA3aTh.

Ne 22*%.  Jlokakute, UTO MpsAMast, OTCTOSIIAS OT LEHTPa OKPYKHOCTH
Ha PacCTOSIHUE, MEHBIIIEe paanyca, IepecekaeT OKPYKHOCTb
B JIByX TOYKAX.

ITycts maHa okpyxHOCTh ¢ neHTpoM O u paguycoM R u mpsimas
a, OTCTOsAIIAst OT EHTpa Ha paccrosHue h < R.

Tak kak R > h, 1o u3 Touku O MOXXHO MIPOBECTH IBE M TOJHKO
JBe HaKJIOHHBIE IMHON R (cM. 3amauy Ne 21 § 7). OGo3HaunM 3TH
maksonasle OCq; u OC, Tak kak OC1 = OC, = R, 10 Touku C1 1 Co
JIeKaT Ha OKPY)KHOCTH ¢ IeHTpoM O u paamycoM R. A 3Hauwr,
mpsMasl @ UMeeT ¢ OKPYXKHOCThIO JABe oOmue Toukd. B 3amade
Ne 14* 8§ 5 6bUT0 10KA3aHO, YTO OKPYXKHOCTH U TIPSMas HE MOTYT
UMETh 0oJiee TBYX OOIMUX TOYCK.
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3HAYUT, €CIM PACCTOSIHUE OT IIEHTPA OKPYKHOCTH O MPSIMOM
MEHBIIIE pajnyca, TO IMpsMas TMepeceKacT OKPYKHOCTh B JBYX H
TOJIBKO JIBYX Pa3IUYHBIX TOUKaX. UTO U TpeOOBAIOCh JOKA3aTh.
Ne 23, JlokaxxuTte, 4TO JitoOask XOpAa OKPYKHOCTH He OoJiblie

AuaMeTpa MW paBHA JUAMCTPY TOJBKO TOrAa, KOoraa cama
SABJIACTCA AUAMCTPOM.

3ajaua perieHa B yueOHuke Ha ctp. 88 . 66.

Ne 24. Hoxaxure, yto Touku A, B, C jexar Ha OJHOU MPsAMOIA,
eci: 1) AB =5wM, BC =7 m. AC = 12 m; AB = 10,7,
BC =171, AC =64

4% B 7 ¢ ¢ 64 4 107 B
— \_17.1/

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

Tak kak paccTossHHE MEXIy IBYMS M3 STUX TOUYEK PaBHO CyMMe
PACCTOSIHMIA OT HUX JIO TPETheW TOYKH, 3HAYUT, 3TH TOYKH JISKAT Ha
OJTHOM TIpsiMOii. UTo 1 TpeOoBanoch T0Ka3aTh.

Ne 25.  Jlokaxwure, 4TOo Jt00as CTOpPOHA TPEYroJIbHUKA OoJblIe
Pa3HOCTHU IBYX JAPYTHX €ro CTOPOH.

ITycTh cTOpPOHBI TPEYTOIBHUKA &, D, c.

B n1r0060M TpeyronbHUKE Kaxaas CTOpOHA MEHBIIIE CYMMBI JABYX
JPYTUX CTOPOH (HEPABEHCTBO TPEYTOJIbHHUKA).

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

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

b+c¢>a, torna, b>a-c.

Tax 9to sr00ast CTOpoHa OO0JIbIIIE PA3HOCTH JABYX €ro CTOPOH. UTo u
TpeOOBAJIOCH JI0KA3aTh.

Ne 26. Mosker Jin y mapajuiesiorpaMma co ctopoHamu 4 ¢cM u 7 cM
OJlHa U3 MaroHajel ObITh paBHOW 2 cM?
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JlnaroHanbs pa30uBaeT mapajuieliorpaMM Ha JiBa TPEyTOJbHHKA
co cTopoHamHu 2 cM, 4 cM, 7 CM, HO HEPaBEHCTBO TPEYTOIbHUKA HE
BBITIOJIHACTCS, TaKk Kak / ¢cM < 2 ¢cM + 4 cM — HEBEpHO, 3HAYHT

JIUaroHaIb He MOXKET OBITh PaBHOMU 2 CM.
OTBET: HE MOXKET.

Ne 27. B tpeyrojbHUKE OfiHA cropoHa paBHa 1,9 M, a npyras —
0,7 m. HaiiauTe TpeThio CTOPOHY, 3Has, YTO €e JUIMHA paBHA
L[EJIOMY YHCITy METPOB.

B TpeyronpHUKE KaXkasi CTOpOHA, MEHBIIIE CYMMBI JIBYX JAPYTHUX
CTOpOH, HO OoJyibllie WX pa3HocTU. IlycTh X — TpeThs CTOpOHA
TpeyronsHuka, a = 1,9 M, b = 0,7 M — n1Be npyrue croponst. Toraa

a-b<x<a+hb, tak uro

19-0,7<x<19+0,7; 1,2<x<26.

Tak KxaK X — I1eJI0€ YUCII0, TO X = 2.

OrtBeT: 2 M.

Ne 28*.  Jlokaxkute, 4to Meauana tpeyroisHuka ABC, mpoBeneHHas
13 BEPIINHEI A, MEHbIIIE MoycyMMbl ctopoH AB u AC.

A
ITycts B AABC menuana AA;. HyxxHo noka3aTs, 4T0o
AB+ AC
2
[Mpomomxum Memanany AA; 3a A; M Ha MPOJOJIKEHUHN OTIOXKUM
A;D= =AA;. Torna noxy4eHHbli yetbipexyronbauk ABDC Oynmer
nmapajuieJiorpaMMoM, Tak kKak ero juaronamn AD u BC B Touke
nepecedeHust nensrcs momonaM, 3Haunt, BD = AC. K Tomy xe
AD=2AA1.
B AABD cropoHa MeHBIIIE CYMMEI IBYX JAPYTHX CTOPOH, TO €CTh
AD < AB +BD, 2AA; < AB + AC.
AA,< AB+AC
2

AA<

Uro u TpedoBasoch A0Ka3aTh.
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Ne 29*.  U3BecTHO, 4TO JuaroHaiau YETHIPEXyToJbHUKA
B nepecekarorcs. Jlokaxure, 4Tro CcymMma HX
JUIMH MCEHBIE IepUMeTpa, HO OoJjbplie

‘» ¢ TIONYTIEpUMETPA YETHIPEXYTOJIbHHKA.

N [Myctp  pmaronamu AC u  BD
yerslpexyroabanka ABCD mepecekatorcs B
touke O. HyxHno nokaszars, uto AC + BD
OoJibllle TOJyTIEpUMETpa YETHIPEXYTOJIbHUKA
ABCD, HO MeHpmie mepuMetpa. [Ipumenss

D HEPaBEHCTBO TpeyronbHuka 111 A AOB, A

BOC,
A COD, A AOD nonyunm:

AO + OB > AB.
BO + OC >BC,
+ 0OC+0D>DC,
AO + 0D > AD,
CJ'IO)KI/IB MOYWICHHO HEPABCHCTBA, HOJ'IyLII/IM:
20B + 20C + 20D + 2A0 > AB + BC + CD + AD
2((BO + OD) + (AO + OC)) >Pagcp.

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

PaccmorpeB HepaBencTBo TpeyronsHuKa 11t A ABC, A ADC, A
DAB, A DCB, nonyuum:
AC < AB +BC,
+ AC<AD+DC,
BD < AB + AD,
BD <BC + CD.
2AC +2BD < 2AB + 2BC + 2CD + 2AD, AC + BD < Papcp.

%PABCD <AC + BD <Pagcp.

Uro u TpeboBanoch A0Ka3aTh.

Ne 30.  Orpesku AB u CD nepecekarores B Touke O. Jlokaxure, 9T0

CyMMa pPacCTOSIHUH OT JF000# TOYKH IUIOCKOCTH A0 TOYEK A,
B. C u D ue mensire, yem OA + OB + OC + OD.
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b.¢

HUcnonk3ys HepaBeHCTBO TpeyroibpHuKa amsi A ABX u A CDX

MIOJIyYHM:

AX+ BX>AB, AB =AO + OB,

CX + DX2=CD, CD =CO + OD, To ecTh
AX+ BX+ CX+DX2>4B +CD,

AX+ BX+ CX+DX>40+ OB + CO + OD.
Uto 1 TpeOOBaANOCH JT0KA3aTh.

Ne 31*.

1)

Ha mpsMosmHeiiHOM 1mocce TpeOyeTcst yka3aTh MeCTO
aBTOOYCHOW OCTaHOBKH TakK, YTOOBI CyMMa PacCTOSIHUH OT
Hee JI0 HACEICHHBIX MyHKTOB A W B ObUta HaumMeEHbBIICH.
Paccmorpute gBa cinywas: 1) HaceNeHHBIE — ITYHKTHI
PAacIOJIOKEHBI M0 pa3Hble CTOPOHBI OT LI0CCE; 2) HAaCETIeHHBIE
MTyHKTHI PACHOJI0KEHBI IO OJIHY CTOPOHY OT LIOCCE.

O603Ha4yMM 110CCE a.
Ecmu A n B nexat mo pasHble CTOPOHBI OT @, TO OcTaHOBKa O
JoJbKHa OBITH B TOUKe IepecedeHust orpeska AB ¢ a. Ecin O; He

JIC)KUT Ha

AB, T0 10 HepaBeHCTBY TpeyroibHuKa B A AO1B cymma

JIByX CTOPOH TPEyroJibHUKA OOJIBIIE TPEThEH CTOPOHBI; TO ecTh BO;
+ AO1> AB, BO1 + AO1 > BO + AO, 3nauut, BO + AO = AB —
HaVMEHbBIIAsi CyMMa PAacCTOSHHUN OT OCTaHOBKH O 10 HACEIEeHHBIX
nyHKTOB A u B. U Touka O — uckomas.

2)
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[MocTpoum Touky Bj, CHMMETPUYHYIO B OTHOCHUTEIBHO MPSMOM
a. Ilycts Touka O — Touka mepeceuenuss AB1 n a. Torga cymma
paccrostamii oT O 10 A u B Oyner Haumensiiei. Tak kak OB = OB,
TO U cymMa pacctosiauid oT O 10 A u B Toxe OyJieT HauMeHbIIeH U
AO + OB = AB,.

Ne 32. MoryTt I CTOPOHBI TpPEYroJIbHUKA OBITH
MIPONOPIIMOHATBHBIME yHciam 1, 2, 3?

IMycts x, 2v, 3x, — CTOpPOHBI TPEYrOJBbHUKA, & X HEKOTOPBIH

ko3 duent. Bocrmons3yeMcsi HepaBEeHCTBOM TPEYTOJBHHKA: X + 2x

> 3x. Ho 310 HeBepHO. 3HAYUT TaKOTO TPEYTOJIbHUKA HE

CYILIECTBYET.
OTBeT: HE MOT'YT.

Ne 33. I[OKEI)KI/ITC, YTO B TPCYTOJIbHUKE KaXJaasd CTOpOHAa MCHBIIEC
TOJIOBHUHBI ITICPUMETPA.
ITycts a, b, ¢ — croponsr TpeyrompHuka. [1o HepaBeHCTBY
TpEyroJIbHUKA!
c<a+b,c+c<at+b+c 2c<a+b+c.
a+b+c
< S —
2
P
c<—
2

UTto 1 TpeOOBaANOCH I0KA3ATh.

Ne 34.  BHyTpH OKpY>KHOCTH paamyca R B3siTa TOUKa Ha pacCTOSHHU
d or wuenrtpa. Haiigute HaubosplIce W HaMMEHbIIEE
PacCTOSIHUA OT ATOM TOUKU 0 TOUEK OKPY’KHOCTH.
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[Tycte D — mpoun3BosibHAS TOYKA Ha OKPYKHOCTH.

ITo mepaBencTBy Tpeyromsanka: OD< OC+CD, R< d+CD, CD >R
-d.

3/1ech paBEHCTBO JOCTUTAETCs TOJBKO TPU COBIAAeHNU Touek D u
B.

CD<0D +0cC,

CD<R+d

31ech paBEHCTBO JOCTHTACTCSI TOJBKO TPH COBMAaZCHUM Touek D u
A. 3Haunt, HanMenbIee paccrossaue CD paBHo R— d, a HanbonbIiree
R+d.
Ortser: R+d; R-d.

Ne 35.  BHe okpyxHOCTH paauyca R B3sra Touka Ha paccrosHuu d
or 1ueHTtpa. Haiimure HanOosbiee W HaWMeEHbIIEe
PaccTOSsIHUA OT ATOM TOUKHU 0 TOUEK OKPY’KHOCTH.

3amaya perraercsi aHaJIOTUYHO MPEIbIIYIIEH.
Orser: R+d; R-d.

Ne 36. Moryr nu mepecekatbCs OKPY)KHOCTH, LEHTPBI KOTOPBIX
HaxoxsaTcs Ha paccrostaun 20 cM, a paguycel 8 cm u 11 cm?
OOBsICHUTE OTBET.

ITycts O3, 1 O, — 1eHTPHI OKpykHOCTeH. Ecnu okpyxHOCTH
nepeceKaroTcsi B HeKoTopoi Touke D, To 1oImKHO OBITH:

041,D + O,D > O;0,(110 HEpaBEHCTBY TPEYTOJbHUKA), TO €CTh

Ri+R;>d,

8 + 11 > 20 — HeBepHOE HEPAaBEHCTBO, a 3HAYHT, OKPYKHOCTH

HE MOTYT IepeceKaThesl.

OTBeT: HE MOT'yT.

Ne37.  Moryr M mepeceKkaTbCsl OKPYKHOCTH, LEHTPBI KOTOPBIX
HaXOJITCSl Ha PAcCCTOSIHUM 5 cM, a paauychl 6 cMm u 12 cm?
OOBsSICHUTE OTBET.
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JlomycTHM, YTO NaHHBIE OKPYKHOCTHU MEPECEKAIOTCS B TOUKE A.
Cnenosarenso O/A =Ry =6 cm, O A =R, =12 cm, O;0, =5 cm.
CornacHo HepaBeHCTBY TpeyroybHuka A0, < AO; + O10,, To ecTh

12 < 6 + 5, 9T0 HEBepHO. 3HAYUT OKPYKHOCTH HE TIEPECEKAIOTCS.
OTBeT: HE MOTYT.

Ne 38*.  Jlokaxwure, uro B 33j1aue 36 OKPYKHOCTH HAXOIATCS OJHA
BHE Jpyroif, a B 3amade 37 OKpPYXKHOCTb pajguyca 6 cm
HAaXOJUTCS BHYTPH OKPYKHOCTH paanyca 12 cu.

1) Hamo nokasaTh, YTO €CIAM PACCTOSIHHE MEKIY IIEHTpaMH
okpykHoctn 20 cM, a paauychl 8 cM u 11 cM, TO OKPYXHOCTH

HaXOJATCS OJJHa BHE APYTOH.

A

[Mpumem O;, Or— 1ueHTpPBHl OKpyXHOCTEH, a Ry, R, — wux
pamguycel, 010, =20cMm, Ry =8 cMm, R, = 11 cm.

JlonycTuM, YTO 3TH OKPYKHOCTH HMEIOT OOy BHYTPECHHIOO
Touky A, cnenoBarenbHo O14 < Ry, 024 < Ry. Tak kak ajst r00bIx
TpPeX TOUYEK PACCTOSHHE MEXIY JFOOBIMH ABYMS M3 HHX He OOJIbIe
CYMMBI PacCTOSHUM OT HUX JI0 TpeThei Touku, To O0; < 01A+04,
010, < Ri+R; tak kak 014 < Ry, 024. £ Ry IMomyunm 20 < 8 + 11, 20
<19, 4ro HEBepHO, a 3HAYWT, OKPYXHOCTH HE HMEIT OOIINX
BHYTPEHHHX TOYEK U JISKAT OJTHA BHE JIPYTOM.
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2) Hapmo nokasats, yro eciit 010, =5¢cm,a Ry =6 ¢cm, R, = 12
CM, TO OKpPYXKHOCTh ¢ IeHTpoM O; u pagumycoM Ry, HaxomuTcs
BHYTpPHU BTOPOH OKpYXKHOCTH ¢ IIeHTpoM O 1 paguycoM Ry.

IlepBasi OKpYXKHOCTb HaXOIOUTCS BHYTPH BTOPOM, €CIM BCE TOUKH
MEPBOIl OKPYKHOCTH SIBIAIOTCS BHYTPEHHUMH TOYKaMHM BTOpOIt
OKPY>KHOCTH.

IIpennonoxkum, dYTo cCymiecTByeT Touka B Ha 1nepBoit
OKPYKHOCTH, KOTOPAst JISKUT BHE BTOPOH OKPYKHOCTH.

CnenoBarensio BO1 =Ry, BO> > R,

BO1=6c¢cMm; BO>>12 cwm.

[To HepaBeHCTBY TpeyrombHHUKA Al ToUeK B, O1, O OTyInM:

BO, < BO; + O,0;;

BO<X6+5;

BO,< 11 cm.

[Moayunnu npotuBopeune (BO, > 12; BO, < 11). 3uaywur, Bce
TOYKH TIEPBOH OKPYKHOCTH SIBJIAIOTCS BHYTPEHHUMH TOUYKaAMH
BTOPOH OKpPY>KHOCTH, TO €CThb IEepBasi OKPYKHOCTDH JIC)KUT BHYTPH
BTOPOH.

Ne 39. MoryT I IepecekaThCcsi OKPYKHOCTH ¢ paanycamu R; u Rp
U paccrosiHueM Mexay nerrpamu d, ecmm Ry + Ry < d?
[ycts O3 u O, — UeHTpHI OKpyX)HOCTel. Eciu okpyx)HOCTH
nepecekaroTcsi B HeKoTopod Touke D, TO 1O HepaBeHCTBY
TPEYTOJIbHUKA:
OD + O:.D > 010y, 10 ecth Ry + R, > d. Ho mo ycnosuio
3agaun Ry + Ry < d. Tak 4T0 OKpY’)KHOCTH II€PECEKaThCs HE MOT'YT.
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MOT'YT.

I[aHBI Tpu MOJIOXHUTCIIbHBIX qucia a, b, C,

yIOBJIETBOPSIIONIHE YCIoBUsAM a < b < ¢ < a + b. Jlokaxure
IIOCJIEA0BATENBHO YTBEPKACHUA:

2 2 2
1) g S +a b7

as
2c
2) cyuecTByeT NpSAMOYTONbHBINH TpeyroabHuk BCD, y
2., .2 12
KoToporo runotenysa BC = a, a karer BD = % ;
C
3) tpeyromsank ABC, y kotoporo BC = a, AB = ¢, a
¢ +a?-p?
paccrosiuue BD paBHO — umeet cropony AC = b.
c

1) okaxxeM, 4TO JJIs TPEX MOJOKHUTEIBHBIX YHCEN a, b, ¢, Takux

yro 0< a <b < ¢ < a + b, Bemonusercs HepaBeHCTBO:
c2+a?-b?
0< <a,
2c
c?+a’-b? 3 (c?-b?) +a? 3 (c—b)(c+b) +a?

2c

2c 2c

ITo ycnosuio ¢ > b, a 3naunt (¢ - b) > 0, a Tak kak a, b, ¢

(c—b)(c+b)+a?

MOJIOKUTEIIBHBIE YHUCIIa, TO0 ———— —— > 0, TO €CTh

c®+a®
2c

2c
2
—b >0

2, 22_p2

c
PaccmoTrpum pasHOCT ——————a=

c2+a2—

2c
b? - 2ac B (c? + a2 - 2ac) - b? _

2c ac
_(c-a)®-b® _(c-a-b)c-a+h)

2c

2c

IMo ycnoruio ¢ < a + b, cinemosarensho ¢ - a - b < 0, ¢ > a,
cienoBarelbHo C — a > 0a c — a + b > 0, Tak xak b —
MIOJIOKUTEILHOE YUCIIO

TakK 4TO

(c—a-b)(c—a+b) <0
2c '

c®+a%-b?

YeMm 10Ka3aHO HEPABEHCTBO 0 < ——————<a.
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2) JlokaxeMm, YTO CylecTByer mpsmoyronsHeiii ABCD, y
koTtoporo runorenysa BC = a, kater

2, .2 2
c“+a“-b
BD=—~—_ ~—
2c
C
b a
A c D B
2.2 2
c“+a“-b
Mgl gokasaid, 4YTO d, Z—HOHOX(I/ITGJILHOC YHCIIO,
C
2.2 12
c“+a“-b =
npu4eM 2—<a. Moo mnoctpoutb otpe3ok BC = a u
C
_ c?+a?-p?
otpe3ok BD = — npudyem BD < BC, tak kak
C
_ 1 a? b2 a-a, b-b
BD = =(—+c-—), a OTpe3kH X=——; y=—— MOXKHO
2 C c c c

MOCTPOUTH CITOCOOOM MOCTPOCHHSI YETBEPTOrO MPOMOPIIHOHATIHHOTO
orpe3ka. CremoBaTeNbHO, MOXHO MOCTPOWUTH MPSIMOYTOIBHBINA
ABDC (10 xatery u rumoTenyse) ¢ npsmbiM yriiom D, katerom BD
u runoteny3oit BC.

3) Hoxkaxem, uro AABC, B xoropom BC = a, AB = ¢, a

c?+a%-p?

paccrostane BD = , umeet cropony AC = b.

Paccmorpum  mpsimoyronbubiii ABDC, B koropom BD =
2,.2 2
= ﬂ uBC =a.
2c

2
02+a2—b2J

ITo Teopeme IMudaropa orpesok CD = a2 —[ >

xarer B A BDC.

2 2 2
AD=AB-BD=¢ _cra-b
2c

A ACD — Toxe psIMOYTOJIbHBIH, TaK 4TO

57



http://alexbooks.ucoz.com

2 2
c®+a’-b? 5 [c?+a%-b?

AC=AD*CD*=|¢ "~ 5 | '@ 2 B
=c? —(c2 +a? —b2)+ a? =b?.

Tax uro AC=b

Uro u TpeboBasoch A0Ka3aTh.

Ne 41. JlaHbl TpU MOJIOKUTENBHBIX 4Hciaa a, D, c¢. Jlokaxure, uTo
€CIIM Ka)JI0€ M3 ITUX YMCENl MCHbBIIE CYMMBI IBYX NPYTHX,
TO CYIIECTBYET TPEYTOJBHUK CO CTOPOHAMHU a. b, c.

ITycth umcna a, b, ¢ pacrmonokeHsl B MOPSIIKE UX BO3pACTaHMS,
TO ecTh a < b < ¢. Tak Kak KaxJ0e W3 YUCET MEHBIIE CYMMBI IBYX
JpPYTUX, [0 YCIOBUIO TO ¢ < a + b. 3HauuT a, b, ¢ ymosiaersopsior
yenoBusM 3aaa4ui Ne 40, U CyIiecTByeT TPEYTOJIbHUK CO CTOPOHAMH
a, b, c.

Uro u TpeboBasioCch J0Ka3aTh.

Ne 42, MO3KHO JI1 IOCTPOUTD TPEYTOJBHUK CO CTOPOHAMHU:
a=1lcm, b=2cm, c=3cmM;
2)a=2cMm,b=3cm, c =4 cm;

3)a 3cm,b=7cMm, c=11cMm;
da=4cm,b=5cm, c=9cm?

Ecnu Oonblras cTopoHa MEHbIIE CyMMBI JBYX JIPYTHX CTOPOH,
TO TpeyFOJ'H)HI/IK HOCTpOI/ITL MOXKHO.

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

3 <1+ 2— HeBepHO, 3HAYUT TPEYTOJIBHUK IIOCTPOUTH HEJIB3SI.

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

4 < 2 + 3 — BepHO, 3HAYHUT TPEYTOJILHHK MOKHO IIOCTPOHTb.

3)a=3cm; b=7cMm; ¢ =11 cm, 11 < 7 + 3 — HEBEPHO, 3HAYHT
TpeyFOJ'H)HI/IK HOCTpOI/ITB HCJIb341.

d)a=4cm;b=5cm; ¢ =9cmMm, 9<5+ 4 — HeBepHO, 3HAYUT
TPEYTOJIBHUK MOCTPOUTH HEIb3S.
Ortser: 1) wer; 2) na; 3) Het; 4) HeT.

No 43*.  JlaHBl 1BE OKPYXKHOCTH ¢ pagmycamu R;, R, u paccrosarem
Mexay neHrpamu 0. JIokaxure, 94TO €Cii KaKA0e U3 YHCeI
Ri;, R, m d MeHbime CyMMBbl ABYX JAPYrHX CTOPOH, TO
OKPY>KHOCTH [IEpECEKAIOTCS B ABYX TOYKaX.
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Takkak A< R; + R Ry <d + Rx

R< d + Ry, T0O MOXHO MOCTPOUTH TPEYTOJIBHHK CO CTOPOHAMH, JUTHHA
KOTOpbIX Ry, Ry, d. O603Haunm s10T Tpeyronbauk O;0,A, rae O,0,=d,
OA = Ry; OA = Ry. o oxny cropony ot npsimoit 010, pacnosioxeH
A O;AO,. CnenoBarenpHo, 1Mo Apyryto ctopoHy ot O;0, MOXHO
orioxuth yron 0;0,B, pasusiit yriy 0,0,A, u yron 0,0;B, paBHbIii
yroy O,0,A. Tlonyumtcs AO,0,B=AO,;0,A 1o cropoHe u ABYM
mpuiekamuM K Helt yraam. 3Hadut, OB = O;A = Ry u OB = OA =
R,. 3HaunT, Touku A m B mpuHamIexkar o0eMM OKPYXHOCTSIM, a Tak
KaK JIBE€ OKPY)KHOCTH HE MOTYT MMETh Oojiee AByX OOIMIHMX TOYEK, TO
OKPY>KHOCTH TIEPECEKAIOTCS B ABYX M TOJIBKO JBYX MOCTPOCHHBIX HAMH
Toukax A u B.

Uro u TpedoBasoch A0Ka3aTh.
Ne 44, VY npsiMOYroJIbHOTO TPEeyroJjbHUKA OIMH KaTeT paBeH 8 cM, a

cUHYyC mpoTHBoNiexkaiiero emy yrina paser 0,8. Haiigure
TUIIOTEHY3Yy U BTOPOH KaTeT.

b
a=8cMm, Sina=0,8. sincx:E,Torna co_ @ _8BM_ocm:
C sinoo 08
b= vc?—a? =102 -8 = /10064 = /36 =6 cm.

Ortser: 10 cMm; 6 cM.

No 45, B npsMOyroibHOM TpeyroJlbHUKE THIIOTEHy3a paBHA d, a
OZIMH W3 OCTPBIX YrioB o. Halinure BTOpOi OCTpbIN yros u
KaTeThl.
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A c
Tak xax Z/B+0=90°, To #B =90° - a.
. AB . AC
Janee, sino. =— ; 3HAYUT COSOL = — , TAK YTO
BC BC

AC=BCcoso=asino
Otsert: 90° — a; asino;, acoso.

Ne 46. B mpsSMOYroapbHOM TpPEYroibHHKE KaTeT paBeH &, a
MPOTHUBOJISKAIIMK eMmy yron o. Haiiaure BTOpo ocTpbiid
YroJi, IPOTUBOJIEKALIUI €My KaTET U TUIIOTEHY3Y.

C
a
B A
ZC =90° - a, Tak kak ZC+a=90°
sjnonzE , [I03TOMY AC:_B—C:_i
AC sino  sSha
AB
coso. = ——, TaK 4TO
AC
AB = ACcosa = ,i~COS(x = a(.:OS(x = i.
sin sina tga
Otsert: 90° - a; 2 ; _i
tga  Sha
Ne 47. B npsMOyrospHOM TpEYrojbHUKE JaHbl T'MIIOTEHY3a C H

ocTpblii yron o. Haligurte karerbl, MX MPOEKUUHU HaA
TUIIOTEHY3Y U BBICOTY, OIYLIEHHYIO HAa TUIIOTEHY3Y.
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A D B
coso. = & AC = AB coso = ¢ cosa.
AB
sino =%,BC = AB sino = ¢ - Sina.. Jlanee, /DCB=90"—

—/B=/o=/A.
Tak uro BD = BC sina. = csina.-sina, = csin®a. .
AD = AC cOSo. = CCOSo. - COSa. = CCOS . .
CD = AC sina= ¢ Sino. cosa.
Ne 48, 1) Haiigure Sin22°; sin22°36'; sin22°38'; sin 22°41’; cos68°;
€0S68°18"; cos68°23’.
2) Haitoure yrox x, eciu Sinx = 0,2850; sinx = 0,2844; cosx =
0,2710.
1) sin 22° ~ 0.3746; cos 68° ~ 0,3746;
sin 22°36' = 0,3843; ¢c0s68°18' = 0,3697;
sin 22°38' = 0,3848; co0s 68°23' = 0,3684.
sin 22°41' = 0,3856;
2) sinx = 0,2850 mpu | sinx = 0,2844 mpu cosx = 0,2710 mpu
X =16°34", X =16°31"; X =74°17'.

Ne 49, Haiinqure 3HaueHus cuHyca W KocuHyca yrioB: 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;
cos 24°36' = 0,9092.
3) sin 70°32' = 0,9428;
cos 70°32' = 0,3333.
4) sin 88°49' =0,9998;
cos 88°49' = 0,0206.
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Ne 50.  Haiigure BenuuuHy octporo yria X, eciau: 1) sinx = 0,0175;
2) sinx = 0,5015;3) cosx = 0,6814; 4) cosx = 0,0670.
1) sinx =0,0175 pu x = 1°.
2) sin x = 0,5015 npu x = 30°6-.
3) cosx = 0,6814 mpu X = 47°3'.
4) cosx = 0,0670 npu x = 86°9".
Ne 51. Haiinute 3Hadenwe Ttanrenca yrma: 1) 10° 2) 40°40;
3) 50°30'; 4) 70°15.
1) tg 10° = 0.1763;  2) tg 40°40' = 0,8591,
3) tg 50°30' = 1,213; 4) tg 70°15' = 2.785.
Ne 52. Haiinure octpeii yron x, ecmm: 1) tgx = 0,3227;
2) tgx = 0,7846; 3) tgx = 6.152; 4) tgx = 9,254.
1) tg x = 0.3227; 2) tg x = 0,7846;

X =17°53". X =38°7-.
3)tgx =6,152; 4)tgx =9,254;
X = 80°46'. x =83°50'.
Ne 53.  BrlcoTa paBHOOEIpEHHOTO TpeyrojibHHMKa paBHa 12,4 M, a
ocHoBanue 40,6 M. HalinnuTe yribl TpeyroibHUKa U OOKOBYIO
CTOpOHY.

AB = BC (Tak kKak TpeyroibHUK paBHOOCAPEHHBII).
BD sBisercs BBICOTOM, a 3HAYWT, U MEAUAHOM, TaK 4TO

AD = %40,6 M =203,

AB=yAD? + BD? = /2032 +12,42 ~ 23,78 m (110 Teopeme [Tugaropa.

B
L L
A ’ D ' c
tg£A= BD _124 ~ 0,6108 , 3Hayut LA = 31°25'.
AD 20.3

LA = ZC = 31°25' (yruisl mpu OCHOBAaHWH PaBHOOEIPEHHOTO
TpeyrojabpHuka). /B =180° —2 - 31°25'= 117°10'.
Orser: 23,78 M; 31°25'; 31°25'; 117°10'.
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Ne 54, OTHOIICHHE KAaTETOB MPSIMOYTOJIBHOTO TPEYTOJILHUKA PABHO
19: 28. Hatigure ero yrisl.

tg LA = ]2'—2 ~ 0,6786, Tak uto ZA = 34°10'. [Janee,
/B =90° - ZA =90° —34°10' = 55°50.
Ortset: 90°; 34°10'; 55°50.
Ne 55, Cropons! npsmoyronsHuKa paBHE 12,4 n 26. Haiinure yron
MEX]y AUaroHaJsIMH.

o C
AD = %AC: %:6,2; BD=-0C= 2—,f=13:

N

tg /ABD = 22 _ 52 ¢ 4769;
BD 13

Tak utro ZABD =25°30"; Z/ABC =2/ABD =51°.
Ortser: 51°.

Ne 56. Juaronanu pom6a pasubl 4,73 u 2,94. Haiinure ero yrisl.

B

BO=0D = EBD:Z'—;’"’:LM;

N

A0 =0C = %AC=%= 2.365;

tg /BCO = % 1,47 2,365 = 0,6216, Tax uro /BCO = 31°52"
/BCD = 2 /BCO = 31°52' +2 = 63°44"
VA = /C=63°44"
/B = /D = 180°~/A=180° — 63°44' = 116°6.
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Ortser: 63°44'; 116°16'.
Ne 57.  Cropona pomba 241 M, Beicota 120 M. Haiinure yrosr.

] \ a1
P ’

sina = @ ~ 0,4979, 3gauut o = 29°52"
241
B =180°-a = 180° —29°52' = 150°8".
Ortset: 29°52' 1 150°8.
Ne 58,  Pammyc okpykHOCTH paBeH 5 M. M3 ToukH, OTCTOSIIEH OT
neHTpa Ha 13 M, mpoBeneHbl KacaTelnbHBIE K OKPY)KHOCTH.
HaliguTe [UIMHBI KacaTeNbHBIX U YTOJI MEXIY HUMH.

AABO — npsIMOYTONbHBIH, TaK 4TO

AB = JAO? —0B? =132 —52 = [169—25 = /144 = 12 m.
/A=2 /BAO.

sin ZBAO = 22 2 03846, 1ax uro
AO 13

/BAQO = 22°37, a 3HauuT
ZA=2-22°37 = 45°14',
Ortser: 12 M; 45°14'.

Ne 59,  Tenp OT BepTHKaJIBHO CTOSILETO IIECTa, BEICOTA KOTOPOTO 7
M, coctaBisieT 4 M. BrIpasuTte B Tpagycax BBICOTY COJHIA
HaJl TOPH30HTOM.
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7
o
4
7
tga = Z ~ 1,75, Tak 4TO
o =60°16'".
Ortser: 60°16'.
Ne 60.  OcHoBanue paBHOOEIPEHHOTO NPSIMOYTOJIEHOTO
TpeyrojbHUKa paBHO a. Haiiinte G0KOBYIO CTOPOHY.
X
a
VYriel 1pH  OCHOBAaHMM  PAaBHOOGIPEHHOTO  IPAMOYTOJBHOTO

TpeyrosibpHuKa paBHbI 45°, [TycTh G0KOBasi CTOpOHA paBHa X, TOT/a:

sin 45°

X .
~:X=asin45° =
a

a2

a2
2=

OtBer: ——.
2

Ne 61.

Haiinute HeusBeCTHblE CTOPOHBI U OCTpPbIE  YIJIbI
MIPSIMOYTOJIBHOTO TPEYTOJIBHUKA 10 CIIETYIOIINAM TaHHBIM:
1) o aByM KareTam:

a)a=3,b=4

6) a=9, b=40;

B) a=20,b=21,

r)a=11, b=60;

2) 10 TUIIOTEHY3€E U KaTeTy:
a)c=13,a="5;
6)c=25a=7,
B)a=17,a=28;
r)c=85a=84;
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3) IO TUIOTEHY3€ ¥ OCTPOMY YTIIY:

a) ¢ =2, a =20%

0) ¢ =4, 0. =50°20,

B) c=8,0=70°36";

r) ¢ =16, a =76°21";

4) 1o KaTeTy W MPOTHBOJICKAIIEMY YTITY:
a)a=3,a=30°27;

0) a =5, a =40°48';

B) a=7, a = 60°85';

r)a=9, o= 68"
1) Mo nByM KaTeTam:
a)a=3,b=4;
c= a2 +b? =P +42 —J9416 = /25 =5.
a 3

tga: E:220,75, o = 36°52' B=5308'

2) Ilo rumoTeHy3e U Karery:
a)c=13;a=5.

b= +c?—a? =132 -52 = J169- 25 = /144 = 12.

sina = 1—53 ~ 0,3836, o = 22°37" B =69°23.

3) Io rumoTeHyse U OCTPOMY YIIIy:
a)c=2;0=20°

sin 20° = %;a:csin20°:2-0,3420::0,684z0,68.

cos 20° = % ;b=ccos20°=2-0,9397=1,879~ 1,88.

B =90°-20°=70°.
4) Tlo kaTeTy 1 MPOTHBOJICKAIIEMY YIITY:
a)a=3; a=30°27"; B =90° - 30°27' = 59°33".

sino = Sin30°27’ = % ;

- a 3 N
sn30°27° 05068
tg30°27 = 2;
b
a 3

- ~5,
tg30°27  0,5879
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3aganus 0), B), T') BBIIOIHSFOTCS QHATIOTHYHO.

Ne 62.  Ympocrute BbIpaKEHHS:
1) 1-siny;
2) (1 - coso)(l + cosw);
3)1+ sin“a + cosa;
4) sino. - sina cos’a;
5) sin“a + cos’a + 2sin’a cos’a;
6) tg’a — sin‘a tg’a;
7) cosa + tgPa cosu;
8) tg’a (2cos%a + sino - 1);
9 1-tg2a+tg*a _

0082 o

1) 1 -sin“a =(sin“a + cos’a) — sin‘o. = cosa.

2) (1 - cosa )(1 + cosa) = 1 — cos’a = (sin‘a + cos’a)— cos’o =
sin‘o.

3)1+sina+cosfau=1+1=2

4) sino. - sina cos?e = sina. (1 — cos’a ) = sina-sin‘a. = sin*a.

5) sin*a + cos’a + 2sin’a cos?a = (sin‘o + cos’o)? = 12 = 1.

6) tg’a — sin‘a tg?a = tg?a (1 — sin‘a) = tga-costa = sin‘a.
-1

7) cos’a + tg’acos’a = cos’a (1 + tg’a) = cos? o —
COS™ o

8) tg’a(2cos’a + sin“a — 1) = tg?a (cos’a + cos’e + sino — 1) =
.2

= tg%a - cos?a = sza

COos a

.cos?a =sina.

2

9) 1—tgz(x+tg4(x _ 1
cos? o cos?

attg'a)= =1 + tg’a.
(Iomnb3yemes hopmyioii (a + b) (a2 —ab + b?) = a® + b°)

(1-tg?o +tg’a)=(1+ toa )1 -tg
o

Ne 63. Brruncinre 3HaueHus Sino u tgol, eciu:

1) coso. = E; 2) cosa = E;3)003(120,6.
13 17

3amava perieHa B yueOHuke Ha ctp. 91 m. 68.
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Ne 64. Haiigure coso u tgo, ecnmm. 1) Sina = g; 2) sino, = %;

3) sina = 0,8,
1) sino = >
5
sin’a + coa = 1.
\/7 3 6
coso = v1-sin“a =,/1- E
sino § 4 3

tgo =
cosa 5 5 54 4

3amanus 2) u 3) pemaroTcs aHAIOTMYHO 3aJaHuio 1).

Ne 65. IMoctpoiiTe yrom o, €caM W3BECTHO, 4To: 1) COSo =

~N S

2) sino. = ; ; 3) sina. = 0,5; 4) tga. = g; 5) tga. = 0,7.

3agaya pemaercsl IMyTeM IIOCTPOSHHS NPSIMOYTOJBHOTO TPEYTOJbHHKA
TI0 KaTeTy ¥ THIIOTEHY3€.

1) co 4; 2) sina = ; 3) sina =0,5;

N D B

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

Ne 66. B npsMOyroiabHOM TpEyroJIbHUKE ¢ TUIIOTEHY30H & U yrioM
60° HaiimuTe KaTeT, MPOTUBOJICKAIINNA ITOMY YIITy.

a3
=

sin60° =E,Ta1< 410 b= asn60° =
a
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Otger: a—ﬁ.
2
Ne 67.  Haiigure paguyc T  OKPY)KHOCTH, BIHCAaHHOH B

PaBHOCTOPOHHHI TPEYTOJNBHUK CO CTOPOHOH a, M paamyc R
OKPY>KHOCTH, OTIUCAHHOH OKOJIO HEro.

Y  DPaBHOCTOpDOHHErO  TPEYrOJIBHUKA LEHTP  BIUCAHHOU
OKPY>KHOCTH COBIIaJacT ¢ LEHTPOM OIMCAaHHOW, TaK Kak
OMCCEKTPHCHI JIeKaT Ha CePEeAUHHBIX EPICHANKYIIIPAaX K CTOPOHAM
TPEYTOJIbHUKA.

Tax 4To panuyc BIIMCAHHOHN OKPYKHOCTH I = % .1g30° = 2

23

c0s30° = 2, MO3TOMY
2R

Panuyc onucanHOW OKpY>KHOCTH
@ a2 a
2

243 3

R=2:cos300=2
2 2

Orser: ;2

T =y T

2J3 ' V3

Ne 68. B TpeyronpHHKE OJUH U3 YTIIOB P OCHOBAaHUH paBeH 45°, a
BbIcOTa neiiT ocHoBanue Ha yacty 20 cM B 21 cMm. Haiigure
GONBIIYI0 GOKOBYIO CTOPOHY .

B

45’
A D C

Paccmotpum AABD.
/A =45° (o ycioBwmio).
/D =90° (tak kak BD | AC), 3nauntr Z/ABD =45° u

WNHorna B IPOM3BOJBHOM  TPEYTOJBHUKE,  HEOOS3aTeNIbHO
paBHOOEIPEHHOM, CTOpOHA, IIPOBEJICHHAs TOPH3OHTAIBHO, HA3BIBACTCS
OCHOBaHHUEM, a J[Be Apyrue — OOKOBBIMH CTOPOHAMH, KaK B JaHHOH 3aj1ade.
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AABD — paBHoOGenpennsiit, nostomy AD = BD = 20, a DC =
21.
Hamnee

AB = yAD? + BD? = /202 + 202 = /400 400 = 4/2- 400 = 202 ,

BC = YDC2+BD? = 202+ 212 — /400+ 441 = 29 .
Bonpmas 6okoBast cropona 29 cm. Eciiu AD =21, a DC = 20, To

AB = 2142, BC = 29, 3nauut Gonbluas 60koBas CTOpOHa paBHA
21\/5 cM = 29,7 cM.

OrtBeT: 29 cM niu 21\/5 cM = 29,7 cMm.

Ne 69. VY tpeyrojbHUKA OJJHA U3 CTOPOH paBHa 1 M, a MpHIIEKAII[He

k Heit yribl paBHbl 30° u 45°. Haiiaute npyrue cTOpOHBI
TPEYTrOJbHUKA.

45

30 45
A D N C

ITposenem BDLAC

ABDC — paBHoGenpennsbiii, (tak xak Z£C=/DBC=45%) BD =
DC. Ilycts BD = x M.

AC=1m AD=1-x.

g30r_ B0 _ X
AD 1-x
1
(o)
L+tg30°) = tg30°, x = 930 _ ~/§1 __t
1+t930° 1, — 1+\/§
J3
1
Tak uro BD = =CD.
1+\/§
sin45° =E
BC
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BD 1 2 2
- = SN2 ~0517M
Sin45°  1+43 2 1443
sin30° = BD ,
AB
B 1 1.2 _omowm
sin30° 1443 2 1443
Otser: = 0,517 M; = 0,732 m.
Ne 70.  JlmaroHanb IpsSIMOYTOJIbHMKA B JIBa pa3a OOJblLIe OJHOW U3

€ro CTOpoH. HaﬁI[PITe YIJIbl MCXKAY JUaroHajIssMU.

B (&

A D

JlnaroHaau TPSIMOYrOJIbHMKA PABHBI M TOYKOW TEpeceueHust
nenstess momojaMm. Ilycts CD x, torma AC = 2x, ZCAD = 30° (B
NPSIMOYTOJIBHOM TPEYrojbHUKE KaTeT, MmpoTuBojexaumid yrimy 30°,
paBeH MOJIOBUHE TUIIOTEHY36I).

AAOD — paBHoOGeapeHHbIi, 3Haunt U < ODA = 30°. Torna

ZAOD =180° -2 -30° = 120°.

ZAOD u ZDOC — cMmexHbIe, TOITOMY

~Z/COD =180° —120° = 60°.

Ortset: 60° u 120°.

Ne71.  JImaronanu pomOa paBHBI & U @ \/5 . Haiinure yriier pom0a.

B
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Huaronanmu pom0Oa MEpHeHAUKYISIPHBI JpYyr JAPYTY, TOYKOM
MIEpECEeUCHUs JICNATCA MOMOJIaM U SBJISIIOTCS OMCCEKTpUCAMU YTJIOB
3TOro pomoba. VIcronbe3yst 3TH CBOHCTBA MOTyUHM:

AO=2:BO= a3
2 2
thBAO: E:a_3+3:a_\/§.3:\/§, 3HAUUT
AO 2 2 2 a
Z/BAO =60°.

ZA =2/BA0O =2 -60° =120°;

ZA=2C=120°

ZA n /B — yruel pom0Oa, IpHiIexamue K OJHOH CTOpOHE,
3HAYUT

/ A+~ B=180°, To ecTh

/£ B =180° - ZA =180° —120° = 60°.

/D= /B =60°.

£ZC=Z£A=120.
Ortset: 60°, 60°, 120°, 120°.
Ne 72. Kako#t w3 yrios 6osbite — o wid B, ecmu: 1)Sina = %;
. 1 . 2 . 3 3 2
sinp = 4,2)smot— 3,sm[3— 4,3)c0501— 7,cos[3 =
4) coso = 0,75, cosp = 0,74; 5) tga = 2,1, tgB = 2,5

8 5
6)tga= —,tgf = —?
)tga 3 gB >

[Ipu pewieHnH 3aa4u UCIONIb3yeM Teopemy 7.5.

1) sina= %; sing = % ; Sino, > sin. Toraa, o > B.

. 2 . 3
2)sno=—;snNB=—;
)sina = = sinf = 2
Sino < sinB, Toraa, o < f.
3 2
3)cosu=—;cosB=—;
) 7 s 5

Coso. > Cosp, Torma, o < f.
4) coso. = 0,75; cosp = 0,74; coso. > cosP. Toraa, o < .
5) tga = 2,1; tgp = 2,5; tga < tgp. Tormaa, a < B.
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6) tgo = g ,tgp = g; tga > tgp. Torxa, a > .

Ne 73. Y mpsmoyronbHoro TtpeyrosisHuka ABC yrom A Oosblie
yrna B. Kakoit u3 xareto 6ompnie — AC wmu BC?

A

c B
/A > /B, Torna, cornacHo Teopeme 7.5 sin/A > sin/B.
HoBC=ABsSnZA,a
AC = AB sinZ B. Tak uto
BC > AC, tak kak AB = AB, sinZA > sinZB.
Ortsert: BC.

Ne 74, 'V npsmoyromsHoro Tpeyroinbanka ABC karer BC Gombiie
kareta AC. Kaxkoii yron 6omsire — A wim B?

Yron A Oonbme. Pemenue 3amaum permaeTcd aHAJIOTHYHO
pemenuto Ne 73.
OtBer: ZA.

§ 8. /lekapTOBBI KOOPAMHATHI HA

INJIOCKOCTH
Ne 1. IIpoBenuTe oCH KOOPAWHAT, BHIOEPUTE €IUHUILY UIMHBI Ha
ocsiX, moctpoire Touku ¢ koopmunaramu: (1; 2), (-2; 1),

(-1;-3), (2 -D).
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N (-1; -3)

Ne 3. Ha npsmoi, nmapainenbHORM OCH X, B3ATbl JBE TOYKU. Y
OmHOW W3 HUX opaumHata y = 2. Uemy paBHa opanHaTa

JIPYTOH TOUKU?
Y Bcex TOUeK Ha MNPsAMOM, MapaJyIeAbHONM OCH X, OpAMHATHI
TOYEK PAaBHBI, 3HAYUT OPJIMHATA IPYTOH TOUKH TOXKE paBHa 2.
Ortser: 2.

Ne 4. Ha npsiMoii, neprneHIuKyJIapHON OCH X, B3AThI IB€ TOUKU. Y
oJIHOM M3 HUX abcuucca X = 3. Yemy paBHa aOciucca qpyroi
TOUYKH?

[Ipsimast, meprieHaUKYISIpHA OCH X, @ 3HAYUT MapajuiebHa OCH Y,
mo3ToMy abcIcca APYroi TOYKU TOKE paBHA 3.
Ortser: 3.

Ne 5, W3 toukn A (2; 3) omymieH NEpHEHANKYISIP HA OCh X.
HaiizuTe KOOpJMHATHI OCHOBAHUS MEPIICHIUKYJIISIpa.

Ortser: (2; 0).

Ne 6. Yepes Touky A (2; 3) mpoBezeHa mpsiMast, apaienbHas OCH
x. Haligute KOOpAMHATBI TOUKH [IEPECEUEHUS €€ C OCBIO ).

74



http://alexbooks.ucoz.com

A
3 |c A

12

Ortser: (0; 3).

Ne 7. Haiinute reomMeTpuueckoe MECTO TOYEK IIOCKOCTH XY, IS
KOTOpPBIX abcmucca X = 3.

I'eomMeTpuYeckUM MECTOM TOYEK IJIOCKOCTH XY, JJIS KOTOPBIX
abcicca X = 3, ABISETCS MpsAMasi, NEPIEHAMKYISPHAs OCH X,
napajuiesibHas OCH y | mpoxofsias depe3 Touky (3;0), To ecTh
OTCTOIOINAsI OT OCH ) Ha 3 eJ1. BIIPABO.

Ne 8. Haiinute reomMerpuueckoe MECTO TOYEK IIOCKOCTH XY, IS
KOTOpBIX [x| = 3.

I'eoMeTpuUecKoe MECTO TOYEK, I KOTOPHIX [X| = 3, cocTouT U3
JBYX MPSIMBIX, TAPAJUICTBHBIX OCH Y, OMCMOsWUX om Hee Ha 3 el.
Ne O, Hanbt Toukn A (-3; 2) u B (4; 1). Jlokaxkure, 9TO OTPE30K

AB 1iepecekaer och y, BO HE [IEPECEKAET OCh X.

3ajauya perieHa B yueonuke Ha crp. 101 m. 71.

Ne10. Kakyoo w3 momyoceir ocu y (HOMOKHTENBHYIO WA
OTPHUIATENIFHYIO) MepeceKaeT OTpe3ok AB B mpempiaymieit
3ajaye’?

VY touek A U B opauHATEHI MONOXKHUTENBHBIE, 3HAYUT 00€ TOUKHA A
u B nexar B BepxHeH MONYIJIOCKOCTH. A 3Ha4UT OTpe3ok AB
MIEPECEKAET MOJIOKUTENBHYO IT0JIyOCh OCH ).

Ne 11.  Haiiaure paccrosaue ot Touku (-3; 4) 10: 1) ocu x; 2) ocu y.

Paccrostane ot Toukwu (-3;4) 10 ocu x paBHo 4, a 10 ocu y 3.
Ortser: 4; 3.
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Ne 12, Haiinute koopauHaTel cepeauHsl oTpe3ka AB, ecnu:
)AL -2,B(56),2 A(-34.B(L2);3 A(57),
B (-3; -5).
DA (1; -2); B (5; 6). ITycts O — cepenuna otpeska AB. Torga O
UMeEeT KOOPIUHATHI:
_1+5 _ _ —2+6 _
Xo= — =3,y = =
2
2)A(-3,4):.B(1,2);

x—_3+1:—Lyb:4;2:3. 0 (-1 3).

2. 0O (3; 2).

¢ 2
3)A (5 7);B(-3;-5);
-3 7-5
T —"=1ly=—=1 0 (1 1.
X 5 y 5 (L1

Otser: 1) (3; 2); 2) (-1; 3); 3) (1; 1).

Ne 13. Touka C — cepenuna otpeska AB. Haliaure xoopauHATHI
BTOpOro konma orpeska AB, eciu: 1) A (0; 1), C (-1; 2);
2 A(-1,3),C(L5-1);3)A(0;0),C (-2 2.

1)A(0; 1); C(-1; 2). ITycts B(x; y) — BTOpOI#i KOHELI, TOrIa
0+x
2
X =—2;y = 33naunr B(-2; 3)
A (-1; 3); C (1; -1); B (x; y) — BTOpO#i KOHEII OTpe3Ka.
_1;)( =1; 3L2y:1; OTKyZa
x=3;y=-5B(3; -5), 3nauur,
A (0; 0); C (-2; 2); B (x; y) — BTOpOIi KOHEIIl OTpe3Ka.
0+ Xx O+y
=-2, =2, 0TKyaa
2 2 A
X =—4;y =4, 3naunr, B(-4; 4).

Ortset: 1) (-2; 3); 2) (3; -5); 3) (-4; 4).

Ne 14, Jlokaxwure, uyro 4erslpexyroabnuk ABCD c Bepmmuamu B
toukax A (-1; -2), B (2; -5), C (1; -2), D (-2; 1) sBnsiercs
napajienorpammoM. Haliure TOuky mnepeceueHus €ro
JUaroHaien.

=-1; —1J;y =2, OTKyJa

Ilo cBoiicTBYy mmaroHanei derslpexyroassHuka ABCD —
napajuiesiorpamMm, eCiii KOOpAHHATHI cepeaud oTpeskoB AC u BD,
copriogart. O6o3naunm cepeauny AC — O, a BD — O,.
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A(-1-2); C(L-2);  Oa(x1yn)

—1+1 -2-2
X = 2+ =0,y = > =-2; 0. (0; -2)
B (2,-5);D (-2.1); 03 (x2; y2).
X1:_2;2:0; Yo = _52+1:_2 02 (0; -2)

KoopauHaThel cepeanH cOBNaM, 3Ha4YMT, YeThipexyroipHuk ABCD
— mapastenorpamm. Touka rmepecedennst quaronaneit (0; -2).
Ortser: (0; -2).

Ne 15,  Jlawsl Tpu BepmmHbl mapamwienorpamma ABCD: A (1; 0),
B (2; 3), C (3; 2). Haiigure KOOpAMHATBI YETBEPTOI
BepIIUHBI D ¥ TOUKH MepeceueHust AuaroHasiei.

3ajava perrena Ha ctp. 102 1. 72.

Ne 16. Haiinute cepennHbl CTOPOH TPEYrOJbHUKA C BEPLIMHAMU B
toukax O (0; 0), A (0; 2), B (-4; 0).
ITycts (X1; Y1) — cepemuna OA; (Xo; Y2) — cepenuna AB; (Xs; Ya)
— cepeauna OB.

0+0 0+2
=——=0,1= —= =1 (0 1)
X1 5 1 > ( )

0-4 2+0

=—— =2, yo=—"—=1 (-2, 1);
X2 = = V2= = (-2, 1);

0-4 0+0

=—— =2,y33=——=0; (-2,0
X3 > Y3 5 ( )

Ortset: (0; 1); (-2; 1); (-2; 0).
Ne 17.  [auwl Tpu Touku A (4; -2), B (1; 2), C (-2; 6). Haiinure
PACCTOSHUS MEXy STUMH TOYKAMH, B3STHIMH TIOMAPHO.
Paccrosiaue Mexay toukamu A(xi;y1) U B(xp;yz) BeIUMCIsETCS
o popmyre:

AB=\/(x2—x1)2+(y2—y1)2 ; B HAIllEM CITy4ae
AB=(4-1P+(-2-2 =/9+16 = 25 =5

AC = J(4+ 28 + (- 2-6) = /36 + 64 = y100 =10;
BC =1+ 2f + (2-6F ~V0+16 =25 =5

Otser: AB=5; AC=10; BC =5.
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Ne 18. Joxaxuwure, uro Touku A, B, C B 3amaue 17 jexar Ha 0IHOM
npsimoii. Kakast u3 HUX JIKHUT MEKAY IBYMsI IPYTUMU?
AC = AB + BC,
10=5+5.

Tak kax cymma paccrossHuit ot Touku B no Touek A u C paBHa
PACCTOSIHHIO MEXKAY 3THUMH TOYKaMH, TO TOUku A, B, u C mexar Ha

onHoii psimoit. [Tpuuem B nexxut mexay A u C.
Otger: B.

Ne 19.  Haiigure Ha ocH X TOUKY, paBHOYAAJICHHYIO OT Touek (1; 2)
u (2; 3).
3ajauya perieHa B yueOnuke Ha crp. 103 m. 73.

Ne 20.  HaiinuTe TOuKy, paBHOYJAJICHHYIO OT OCel KOOpAWHAT U OT
ToukH (3; 6).

[TockonbpKy TOYKa paBHOYJaJleHa OT OCedl KOOpAMHAT, TO OHa
JSKUT HA OnccekTpuce 1-To i 3-T0 KOOPIMHATHBIX yIiioB. Torma ee
koopauHatel A (x; x). To ecTh OHa yJaneHa OT KOOPIUHATHBIX OCei
Ha OJINHAKOBOK PacCTOSIHUE.

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

Hanee,

A0=J(3—X)2—(6—X)2 — N9 6x+ X2 +36-12x+ X =
= v2x? ~18x+ 45 . Tlockomeky AO=AC=AD, To
Vx% =4/2x? —18x+45 ;

X% = 2x%- 18x + 45;
2x2 —x>—18x + 45 =0;
x*—18x + 45=0.
X1 =15; X, = 3.
Ortsert: (3; 3) mm (15; 15).

Ne 21*.  Jlokaxkute, uTo 4eThipexyroabHuKk ABCD c BepmmHamu B
toukax A (4; 1), B (0; 4), C (-3; 0), D (1; -3) sBimsercs
KBaJIPaTOM.

JoxaxxeMm, uto ABCD — kBajpar.
BrruncniM AHHEL CTOPOH YeThipexyroasHuka ABCD.

AB = {/(4-0)2+(1-4)2 =416+9 =25 =5,
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BC = /(-3-0)%+(0-4)% =9+16 =25 =5,
CD = {(1+3)%+(3-0)2 =416+9 =+/25 =5,

AD = /(1-4)%+(-3-1)? =/9+16 = /25 =5,

AB =BC = CD = AD = 5, 3naunt, ABCD — pom6.

Berancimm nuaronamu pomba AC u BD.

AC = \J(-3-24)%+(0-1)% =50 =5/2

AC=BD.

Ecnau amaronanu mapamnenorpamma (pom0a) paBHBI, TO 3TOT

Uro u TpeboBasoch J0Ka3aTh.

SABJISIIOTCS BEPIIMHAMHA KBaJgparta.

napajeraorpaMM SIBIsSeTCS MpPSIMOYTOJbHUKOM. B cBoro ouepenb
pOMO, SIBISIONIMICS MPSIMOYTONBHUKOM, — 3TO KBaJpaT, 3HAUMT,
ABCD — kBazpar.

JHoxkaxwure, uro uerbipe Touku (1; 0), (-1; 0), (0; 1), (O; -1)

Iycts A (-1; 0), B (0; 1), C (1; 0), D (0; -1) — BepumHbI

YETBIPEXYTOJIbHUKA.

1) AC= {(-1-2)2+(0-0)2 =4 =2

BD = +/(0-0)% + (1+1)? =4 = 2, tax uro AC = BD

2) AB = {/(-1-0)2 + (0-1)? =+1+1=+2,
BC= {(0-)%+(1-0)% =42
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CD = 4/(1-0)2 +(0+1)? =2,

DA = /(0+1)% + (-1=0)2 =+/2, Tax gr0 AB=BC=CD=DA

Cropoubl u pauaroHanmu ABCD pasuel, 3Haunt, ABCD —
KBaJIpart.

Uro u TpedoBasoCch A0Ka3aTh.

Ne 23, Kakue u3 touek (1; 2), (3; 4), (-4; 3), (0; 5), (6; -1) nexat Ha
OKPY/KHOCTH, 33/[aHHOH ypaBHeHHeM X’ + y° = 257

IMoacTaBuM KOOPAMHATEL BCEX TOYEK B YPABHEHHME OKPYKHOCTH:

1) (1; 2). 1% + 2° = 25 - HeBepHo.

2) (3; 4), 3% + 4% = 25 - BepHo.

3) (0; 5), 0° + 5% = 25 - BepHo.

4) (5; -1). 5> + (-1)* = 25 - HeBepHO.

5) (-4; 3). (-4)? + 3% = 25 - BepHo.

Buaunt Toukm (3; 4), (0; 5), (-4, 3) nexar Ha maHHON
OKPY’KHOCTH.

Ne 24,  HaiiiuTe Ha OKPY)KHOCTH, 33/IaHHOI ypaBHEHHEM
2, 2_ .
X° + y© =169, Touku:
1) ¢ abcrmccoii 5;

2) ¢ opauHaToii -12.

ITycts Touka (5; y) TeXKUT Ha OKPYXKHOCTH, Toraa 57 + y* = 169 u
y = +4169-25 =+y144 = +12. [Tosryyum aBE TOUKU
(5; 12) u (5;-12).
2) Ilycts Touka (X; -12) 1e)UT HA OKPYKHOCTH, TOTIa
X2+ (-12)> =169 u x = +169-144 = +,/25 = + 5,
nonyuuM e Toukd (5;-12) u (-5;-12)
Ortset: 1) (5; 12); (5;-12); 2) (5; -12); (-5; -12).
Ne25.  Jlauwt Touku A (2; 0) u B (-2; 6). CocraBpTe ypaBHEHHUE
OKPY>KHOCTH, THAMETPOM KOTOPOH sIBIIsieTCs 0Tpe30K AB.
Haiinem koopawHaThl IEHTpa OKPYXHOCTH W pamuyc AB —
nquameTp. O — teHTtp okpyxHoctd. A (2; 0); B (-2; 6).
2-2 . 0+6

£2_0; =3,0(0; 3
X=— y==3 (0; 3)
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R=AO=4(2-0)%+(0-3)? =4/4+9=413, R= 413.

3HauuT, ypaBHEHHE OKPY>KHOCTH NIPUMET BH/T
(x=0)%+ (y—=3)?=(413)? 10 ectb X%+ (y-3)? =13.
Ortser: X? + (y —3)* = 13.
Ne 26. Hanbl Toukn A (-1; -1) u C (-4; 3). CocraBbTe ypaBHEHHE

OKPY>KHOCTHU C LIEHTpOM B Touke C, Mpoxonsmieii 4epe3 TOUKy
A.

Haiinem pagnyc okpyxuaoctn R=AC

R?= (-1 + 4)? + (-1 — 3)* = 25, T0 ecTb R=5.

K tomy e C (-4; 3) — UCHTp OKpPYKHOCTH, 3HAYHUT, €€
ypaBHEHHE!

(X +4)> + (y —3)* = 25.

Otser: (X + 4)* + (y —3)? = 25.

Ne 27.  HaiiauTe meHTp OKPYXKHOCTH Ha OCH X, €CIIH U3BECTHO, YTO
OKPY)KHOCTH TIpoxoauT uepe3 Touky (1; 4) wm pamuyc
OKpPY>KHOCTH paBeH 5.

R =5, O (a; 0) — ueurp okpyxuoctu, A (1; 4) nexur Ha

OKPYKHOCTH.

(1-a)® + (4-0)? = 5% — ypasHeHue oxpyxHocTd. I10ACTABUM B
HET0 KOOPIUHATEI TOUKU A, TIOIyYUM
1-2a +a’ +16—25=0.
a’-2a-8=0.
a; = -2; ap = 4, 3Hauwr,
O (-2; 0) unu O (4; 0).
Ortsert: (-2; 0) ww (4; 0).

Ne 28*.  CocraBbTe ypaBHEHHE OKPYKHOCTH C [IEHTPOM B Touke (1;2),
Kacarollencs: OCH X.
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ys

3aMeHNM ypaBHeHHe OKpyxkHocTH ¢ uentpoM (1 2), (x — 1)? +
+(y = 2)?> = R?, rme R — pamuyc OKpyKHOCTH. YPaBHEHHE OCH X:
= 0. OKpYXHOCTh M OCh X KacalTCs, 3HAYHT, CUCTEMa YPaBHEHHI
{(yx—cl))z +(y-2%=R? YIMeeT eIMHCTBEHHOE PEIIeHHE.

Pemnim cucremy.

Hy=0.

(x-1)*+(0-2°=R?,

X*—2x+1+4-R°=0,

X*=2x+(5-R%)=0.

Cucrema Oymer umeTh emaumHCTBeHHOe perrenue (a; 0), ecmu
JIAHHOE ypaBHeHHUe OyAeT UMETh OJIUH KOPEHb X = a, TO eCTh eciu D

=0 wunu 2 =0.
4

3TO 3HAYUT:.

% =1-(5-F)=R-4=0, 10 ects R=2, tax kax R>0. A

3HAYMT
(x=1)%+ (v — 2)* = 4 — ypaBHeHHE HCKOMOI OKPYKHOCTH.
Oteer: (X — 1)+ (y—2)°=4.
Ne 29.  CocraBbTe ypaBHEHHE OKPYXHOCTH ¢ ueHTpoM (-3; 4),
MPOXOISAIIEH Yepe3 HAaYano KOOPIANHAT.

O (-3; 49 — ueurp okpyxuoct, A (0; 0) nexur Ha
okpyskHOCTH, I03ToMy R? = (0 + 3)? + (0-4)°=9+ 16 =251

(x + 3)? + (y-4)? = 25 — ypaBHEHHE HCKOMOIT OKPY/KHOCTH.
Orgert: (X + 3)* + (y —4)? = 25.
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Ne 30*.  Kaxast reomerpuueckas (pUIrypa 3ajaHa ypaBHeHHeM X- + )7 +

a® b2

+ax+hy+c=0, 2 +7—C>O?

IIpeoGpasyeM ypaBHeHne x° + y> +ax + by + ¢ = 0,

2 a 2 b
X*+2X-—+Yy +2y-—=-C.
2 y y 2

a2 b2
[IpubaBum k obenm yactsam | < 4 2 |:
4 4
2 2 2 2
x2+2x-3+a—+y2+2y~2+b—=a—+b——c
2 2 4 4 4

a) b a2 b2
X+=| +|y+=| ==—+—-c
2 2 4 4

2 2
Tak Kak i+b7_c>o, TO 3TO ypaBHEHHE OKPYXXHOCTH C
4 4

2 2
3-,EJ u paguycom R= |2, D" 3pauur,
2 4 4

— A

LIEHTPOM B TOYKE O[

JJaHHOE YpaBHEHUE 3a/1a€T OKPYKHOCTb.
OTBET: OKPY>KHOCTb.

Ne 31. Haiinute  koopauHaTtbl  TOYEK  IIEpeceYeHUs  JBYX
oxpysxkHOCTe: X + Yy =1, x2 +12 " 2x +y —2=0.
KoopaunaTe! Touek nepeceueHust AByX OKPY>KHOCTEH X2 + y2 =1
1 x% +1%72x + y — 2 = 0 SIBISIOTCS PELICHHEM CHCTEMbI
x*+y? =1
x2+y2—2x+y—2=0-
A
1
1-2x+y-2=0,

—2x+y-1=0,

y = 1+ 2x, moacTasisieM B IIEPBOC YpaBHEHUE
X2+ (1 +2x)° =1,

X2+ 1 +4x+4x° -1 =0,

5x° + 4x =0,

x(5x +4) =0, x3=0, x, = —%.Honqu/IM
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4
¥ =0, X2 =g
Vi =1 3 - p€UICHUA CUCTCMBI.
Y2 = 5

Touku nepecedyenus (0; 1) u (—g ;—gj )

Ortsert: (0; 1); [—%;—gj .

Ne 32. Haiimute koopauHATBI TOYEK NEPEeCceUeHHsS OKPYKHOCTU
X2 + y?-8x-8y + 7 =0 ¢ 0CBIO X.
TouKa mepeceueHns OKpyKHOCTH X + Y?-8x-8y + 7 = 0 ¢ ocbIo X
umeer koopauHatel (x; 0). JlaHHas Touka TakXkKe YAOBIETBOPSET
ypaBHeHuto X>-8x + 7 = 0.

XzBi\/64—28 _ 8+4/36 _8%6.

+
— X1=7;X2=1.
2 2 2 't 2

3naunT, Touku nepeceyenus (7; 0) u (1; 0).
Ortsert: (7; 0) u (1; 0).

Ne33.  JlokaxuTe, 94TO OKPYXKHOCTb X> + y? +2ax + 1 =0, |a|> 1
HE IIePECeKaeTCs C OChIO V.

[Ipeobpazyem ypaBHEHHE X2+ y2 + 2ax + 1= 0k Buny:

X2 +)% + 2ax + 1+ a*-a’=0

X+ 2ax+al+)y?+1-a?=0.

(x+a)’+)y*+1-a’=0.

Huxkaxas touka (0; ) He yJIOBIETBOPSET TAKOMY YPABHEHHIO, TaK
kak (0 + @)’ +1)° + 1 — a® = y* + 1 0. 3HaunT, OKPYKHOCTH He
nepeceKaeTest ¢ 0ChIO V.

Uto u TpeboBaAIOCH TOKA3aTh.

Ne34.  Jlokaxure, 4To OKPYXKHOCTb X° + y° + 2ax = 0 Kacaercs ocH
v, a#0.

Haiinem touku nepecedenus (O; y) OCH ¥ ¢ OKPY>KHOCTBIO:

0?+y*+2a0=0,

y? =0, y = 0. IToy4nMm, 9TO CIMHCTBEHHAs TOUYKA [IEPECEUCHHS
(O; 0). OxpyskHOCTE TIEpeceKaet och y B equncTBenHoi touke (0; 0),
a 3HAYMUT, KacaeTcs OCH .

Uro u TpeboBasioCh J0Ka3aTh.
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Ne 35.  CocraBbTe ypaBHEHHE TNPSIMOH, KOTOpas IPOXOAWUT 4epes3
touku A (-1; 1), B (1; 0).
3amaua perieHa B yueoHuke Ha ctp. 105 m. 75.

Ne 36. CocraBbre ypaBHenue mpsmoii AB, ecmu: 1) A (2; 3),
B (3;2);2) A (4;-1). B (-6; 2); 3) A (5; -3), B (-1, -2).

[psimast 3amaercs ypasaenueM ax + by + ¢ = 0. Eciu Touku A u

B nexar Ha mpsiMOM, TO 3HAYHMT, UX KOOPIMHATHI yIOBIECTBOPSIOT

3TOMYy ypaBHEHHIO. IlofcTaBisis KOOpAMHATEL Touek A W B B

ypaBHeHue mpsmoii, monyunm: 2a+3b+c=0u3a+2b+c=0.13

STHX YPaBHEHHUM MOKHO BBIPA3sHUTh JBa KO3((DUIIMEHTa, HATIPUMED,
awu byepes c.

{2a+3b+c:j—2

3a+2b+c=03.
—4a-6b-2c=0,
9a+6b+3c=0.
Ba+c¢c =0,
1 .
a=-— < c [ToacraBuMm B cuctemy:
2(—lcj+3b+c= 0,
5
b:—lc
5
IToxcraBuB B ypaBHEHHE TMpPsMOi 3HaueHus a u b, momyuwmm:
1 1 .01 1
T cx—gcy+ c=0, T X_E y+1=0 — moay4aeTrcs COKpalleHUEM

MPEABITYIIErO YPaBHEHHS Ha C.
-X—-y+5=0;x+y-5=0.
Hckomoe ypaBHeHue nipsimoii X +y —5=0.

3a1aHus 2) U 3) BBITOJHIIOTCS aHATIOTHYHO.
OtBer: 1) X+y—-5=0;2)3x+10y—-2=0; 3) x + 6y + 13=0.

Ne 37. CocTaBpTe ypaBHEHHS IPSAMBIX, COACPXKAIIMX CTOPOHBI
tpeyrojibpauka OAB B 3amaue 16.
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1 t x
/B 0

BBenem cructemMy KOOpAMHAT TaKyIo, 9TO

0 (0; 0), A (0; 2), B (-4; 0).

1) Cropona AO ieXuT Ha OCH Y, TOTJa, YPaBHCHUE MPSIMOIA,
conepxkaieit cropony AO, x = 0.

2) TloxcraBuM KoopauHaThl ToYeK A U B B o0lee ypaBHeHHE
ax+by+c=0

2)0a+2b+c=0,2b=—c, b= —%c.

—4a+C = 0;-b+c=0, — 4 &= —c, a:% c. Jlanee ypaBHeHHE TIPUMET

BUJI.

C C
—X——=Yy+Cc=0, To ecTpb
4 2

1 1
—X-=y+1=0,
4 2y
x—2y+4=0.

YpaBHeHue npsiMoid, copepxaiiei cropony AB, x —2y +4=0.
3) Ypasuenwne mpsiMoii, comepxkarieii cropony BO, y = 0, tak
kak BO nexur Ha ocu x.
OtBer: X =0,y =0, Xx—2y +4=0.

Ne 38. Yemy paBHBI KOOPAWHATH & ¥ b B ypaBHEHHH TpsAMOi ax +
+ by = 1, ecnu M3BECTHO, YTO OHA MPOXOAMT Yepe3 TOUKU
1,2 u (2, 1)?

IToacTaBUM KOOPIUHATE TOUEK B YPaBHEHHUE MPSIMOIA;
a+2b=1u2a+b=I.

a+2b=1-2
2a+b=
—-2a-4b=-2
2a+b=1,
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-3b=-1,
_1
3
2a=1-h,
1
1--—
g b " 3 1
2 2 3
OrtBer: a= bzi.
3
Ne 39. Haiigure TOUYKM MepeceyeHust ¢ OCAMHM KOOPAUHAT MPSMOH,

3ajaHHON ypaBHeHueM: 1) x + 2y + 3=0; 2) 3x + 4y = 12,
3) 3x-2y + 6 =0; 4) 4x-2y-10=0.
1) IIycte touka mepecedenust 310 (x; 0). Torma onHa
YIOBJIETBOPSCT YPABHEHHUIO NIPSMOHA, TO ecTh X + 2- 0+ 3=0, x = -3.
3uaunT, Touka nepecedenust (-3; 0).
Touka nepeceuenus ¢ oceio y (0;y) yIOBIETBOPSAECT YPABHEHHIO
MIPSIMOM:
0+2y+3=0,y=-15.
3nauur, Touka nepeceuenus (0; -1,5).
IMomy4aeM, 4TO TOYKH mepecedeHust ¢ ocsimMu koopauHar (-3; 0)
u (0; -1,5).
3amaun 2), 3) u 4) pemaroTcst aHATOTHIHO.
Orset: 1) (-3; 0) u (0; -1,5); 2) (4, 0) u (0; 3); 3) (2; 0) u (O; 3);
4) (2,5; 0) u (0; -5).

Ne 40. Haiinute  TOouky  mepeceyeHuss  IpsSMBIX,  3aJaHHBIX
YPaBHEHHSIMH.

Dx+2y+3=0, 4x+5y+6=0;

2)3x—y-2=0, 2x +y-8=0;

3)4x +5y+8=0, 4x -2y —-6=0.
KoopauHaTel  TOYEK  MEPECEYCHHS  MPSAMBIX  SIBJISIFOTCS

pELIEHUSIMH CUCTEMBI YPABHEHUH, 3aJa0IMUX 3TU NPSAMBIE!

1) X+2y+3=0 |-(-4)

4x+5y+6=0
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-4x-8y-12=0
(ckmampiBacm)
4x+5y+6=0
-3y —-6=0,
y=—2,x=-2y—-3=4-3=1.
(1; -2).
X-y-2=0
2) {ZX ty-8-0 (ckmampiBaem)
5x —10=0, 5x=10
X =2,
y=-2x+8=-22+8=4
(2; 4).
4 =0 (-
3 X+5y+8=0-(-1)
4x-2y-6=0
—-4x-5y-8=0
(ckmampiBacm)
4x-2y—-6=0
-7y — 14=0 —7y=14,
y=-2,
Ix=2y+6=—4+6=2,
x =0,5.
(0.5; -2).

Ortset: 1) (1; -2); 2) (2; 4); 3) (0,5; —2).
Ne 41*.  Jlokaxxure, 9To TpU NpsiMbIe X + 2y = 3, 2X—y=1u3x+y =4
[IEPECEKAIOTCS B OJIHOM TOUKE.
Haiinem Touky mepecedeHust mpsambix X + 2y =3 u 2x —y = L

KoopauHaTel TOYKM NEpPEeceueHMst 3TUX MPAMBIX — 3TO PpeEIICHHE
CUCTEMBI YPAaBHEHUI!

X+2y=3,
{Zx— y=1
1) x = 3— 2y moacTaBisieM BO 2-¢ ypaBHEHHE.
2)2:(3-2y)-y=16-4y-y=1,
S5y=5y=1
)x=3-21,x=1.
TOYKa [epecedeHns mpsAaMbIX X + 2y = 3u 2x —y = 1 at0 (1;1).
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IMoactaBuB B ypaBHeHue 3X + y = 4 BMECTO X M Y KOOPJHHATHI
toukw (1; 1), momyuwm:

31+ 1 =4 — BepHOE pPaBEHCTRO.

3uaunt, npsmas 3x + y = 4 mpoxoauT yepe3 touky (1; 1). A
3HAYUT, BCe TPU MpsiMbie mepecekaroTcs B Touke (1; 1). Tak kak
HHUKaK{E JIBE Pa3lIMYHbIe MpsSMble HE MOIYT HMETh 0oJjiee OIHOM
obei TOYKH, TO
(1; 1) — enuuast obmiast Touka.

Yto n Tpe60BaIIOCL J0Ka3aThb.

Ne 42*,  Haiigure KOOPAMHATBI TOYKH IEPECCUCHHMST  MEAHMaH
TpeyrombHuKa ¢ Bepmuaamu (1; 0), (2; 3), (3; 2).
ITycts 8 AABC A (1; 0); B (2; 3); C (3; 2), AA1, BB;,. CC; —
METUAHBI.

B, (1+3 0+2j B, (2 1),
2 2

c, (12 1+2 0+3 Cy EE
2 2 2 2

[Monywaem ypaBHeHue npsiMoii BBy X = 2.
u ypaBHeHue npsimoit CCq: X —3y + 3=0.
Koopmunater O (X,, Y,) — Touku nepecedenust meauad AABC

oy ———a % =2
P X, —3y,+3=0 |2-3y,+3=0,

Xo=2
Yoz 2
o 3 .
2
OrTBerT: (2;1—).
3
Ne 43, JlokakuTe, 4TO NPSAMBIE, 3aIaHHbIe ypaBHEHHUAME Y = KX + 4,

y = kx + |, npu |11, napanensHsl.
3ajaya perieHa B yueOnuke Ha crp. 106 . 76.

Ne 44, Cpemu mpsIMBIX, 3aJaHHBIX YPaBHEHUSMH, YKaXKHTE Maphl
mapauenbHbIX psmMbIx: 1) x +y=1;2)y—x =1, 3 x —y =
2,4 y=4,5y=36)2x+2y+3=0.

Dy=x+1k=-1, Hy=4,k=0;
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2)y=x+1,k=1; 5 y=3,k=0;
yy=x-2,k=1; 6) y=-x-1,5, k=-1
y=-x—-15k=-1.
[Mapamnensusie npsmeie 1) u 6); 2) u 3); 4) u 5), Tak Kak
k03 hurenTs! K y HUX paBHBI.
Ortset: 1) u 6); 2) u 3); 4) u 5).

No 45, CocraBbTe ypaBHEHHE IPSMON, KOTOpas MapajuielbHa OCH V
M TIPOXOJIUT uepe3 TOUKy (2; -8).

3anaya pemieHa B yueOHuke Ha ctp. 107 m. 77.

Ne 46. CocraBpTe ypaBHEHHE MpPSIMOW, NapajuIeIbHOW OCH X U
npoxoIsIen yepes Touky (2; 3).
Tak kak mnpsMas mapajjielbHa OCH X, TO OHa 3aJaeTcs
YpPaBHEHUEM BHJIA Y = C .
Tak xak Touka (2; -3) JEKHUT Ha MPSAMOM, TO ee KOOPIMHATHI
VAOBJIETBOPSIOT 3TOMYy ypaBHeHHI0O -3 = ¢ . To ectb ¢=-3 u

ypaBHEHHUE MpsiMoi Y = 3.
OtBer: y = 3.

Ne 47, CocTaBpTe ypaBHEHHE NPSMON, MPOXOISIIIECH depe3 Havyajio
KOOpAWHAT U TOUKY (2; 3).

IMycts ax + by + c= 0 — ypaBHenue npsimoit. TIpsiMast IPOXOIUT
4epe3 Havauo KOOpAUHAT, modtomy ¢ = 0.

Taxk uto ax + by = 0, Tak kak npsimast mpoxoaut yepes (2; 3),

to 2a+ 3b =0, To ectb a= -1,5b. VpaBHenue npumer BUI

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

Ne 48.  Haiiaute yriosble K03 GHUIMEHTH IPSIMBIX U3 3a1a4n 39.
VYriaoBsie k03 duIMeHTs! npsiMbix ax + by +C =0 HaxomaTcs 1o
a 1 3 3
k=—=. Dk=—=;2)k=-=;3)k==;4H k=2
dopuye k=-2 Jk=-2:29k=-23;9k= 2,9

1 3 3
O 1)—=:;2)—=;3) =;4) 2.
et 1) ~232)—,13) 21 4)

Ne 49, Haiinure ocTpble yIibl, KOTOpble 00pa3yeT 3aJaHHast MpsMast
cocbrox: 1) 2y = 2x +3: 2) x/3-y =2, 3) x + y+/3 + 1-0.
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1)2y=2x+3, xN3-y=2, 3)x+y+3 +1=0,
y=x+y3-2, yy3 =-x—1,

1
=X+1!5| kz\/gl :_i__!
k=1, tga = J3, k:—g,
tga = 1. o =60°. tgp :_—;/5 ,
o =45° p=150° a = 180°-f =
30°.
Orser: 1) 45°; 2) 60°; 3) 30°.
Ne50.  HaiiguTe TOYKH IepecedeHmHst OKpyKHOCTH X° + y? = 1
cmpsmoit: 1) y =2x + 1, 2) y=x+1; 3) y =3x + 1

4)y=kx+1.
3anaya pemieHa B yueOHuke Ha ctp. 109 . 80.

Ne 51*.  Tlpu kakux 3HaueHHsIX ¢ Tpsimasi x +y + ¢ = O ¥ OKPYKHOCTh

x* + y? = 1: 1) mepecekarotcs; 2) He mepecekarotcs; 3)

Kacarorcs?

KoopauHaThl TO4YeKk mnepecedeHHs SBIAIOTCS DPEIICHHEM CHCTEMbI
YPaBHEHUH:

X% +y? =1,
X+y+c=0.
OKpy)XHOCTh M TIpsIMas TIEPECEKaloTCsl, €CIM CHCTeMa HMEeT
pelIeHusI.
ly=—x-c.
2) X2 + (-x-c)* =1,
X2+X2+2XC+02—1=0,
2 +2cx + (c-1)=0.(2)
Cuctema OyZeT MMeTh PELICHUS, €CIIU KBaJIpaTHOE ypaBHECHUE

D
UMeeT KOPHH, TO €CTh, €CIIH " =c?-2(c® - 1) = 2 - ¢ 6yner

HEOTPHULATEIbHBIM, 2-¢c? >0, < 2, |c| < \/E, —\/ESCS 2.To
€CThb IpU — \/E <c< \/5 ypaBHenue (2) mMeeT 1Ba KOPHS, a 3HAYMT,
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CUCTEMA UMCCT ABa PCUHICHHA, OKPYXXHOCTD U IIpsAMas NEPECCKAIOTCA

D
B JBYX PasIMYHBIX TOUKAX, MPH ¢ =—2mwm c=+/2, 2 =0
ypaBHeHue (2) uMeeT oauH KOPEHb, CHCTEMa HMEET OJHO PEIICHNE,

3HAYUT, OKPYXKXHOCTDb U IIPpAMas KaCaroTCH.

D
A npu c<—+2um c>\/§, Z<O’ CHUCTEMA HE HMEET

penieHuii, Tak Kak ypaBHeHue (2) He HMMEET pEIICHHi, 3HAYMT,
OKPY’KHOCTb M IIPSIMasi HE MEPECEKAOTCSI.

Ortser: 1) nepecekarorcst, €Ciid — \/E <c< \/E :
2) He MepeceKaroTCsl, €CIH ¢ < — 2 Wik ¢ > \/E ;

3) KacaroTcs, eClid ¢ = —v 2 WK ¢ = \/E .

Ne 52. Haiinute cunyc, Kocunyc u Tanrenc yrios: 1) 120°; 2) 135°;
3) 150°.

1) o = 120°,

Sino. = sin (180°-60°) = sin 60° = g ;

cosao. = cos (180°-60°) = -cos 60°= —% :

tga. = tg (180°-60°) = -tg 60° = —+/3..
2) o = 135°,

sina = sin (180°-45°) = sin 45° = % .

coso. = cos (180°-45°) = -cos 45° = —g ;
tga = tg (180°-45°) = -tg 45° = -1.

3) a = 150°,
sino. = sin (180°-30°) = sin 30° = % :

coso. = ¢os (180°-30°) = -cos 30° = - % :
tga = tg (180°-30°) = -tg 30° = _g
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Ne 53.  Haitgure: 1) sin 160°; 2) cos 140° 3) tg 130°.
1) sin 160° = sin (180°-20°) = sin 20°~0,3420.
2) cos 140° = cos (180°-40°) = -cos 40°~ -0,7660.
3) tg 130° = tg (180°-50°) = -tg 50°~ -1,1918.
Ne54.  Haiigure cuHyc, KOCMHyc W TaHreHc yrios: 1) 40°%
2) 14°36; 3) 70°20; 4)30°16; 5) 130° 6) 150°30;
7) 150°33; 8) 170°28..
CuHyc, KOCHHYC U TaHT€HC OCTPBIX YTJIOB HAXOJIUM C MOMOIIBIO
tabmun bpanuca. 1), 2), 3) u 4).
5) o = 130°.
Sing = sin (180°-50°) = sin 50° = 0,7660.
3HaueHust COS o U tg o HaXOAATCA aHAJIOTUYHO.
6) o = 150°30'.
sin 150°30" = sin (180°-29°30") = sin 29°30' = 0,4924.
3aganus 7) u 8) BHINOIHIIOTCS aHAIIOTHYHO.

Ne 55. Haiinute yrasl, aast kotopeix: 1) sina = 0,2; 2) cos o = -0,7;
3)tga=-04.
1)sina=0,2, 0 =11°32
WA
o =168°28.
2) cosa =-0,7,
cos (180°-a) =
=-coso =0,7
180°-0 = 45°34'
o = 180°-45°34,
o =134°26'.
3)tga=-0/4.
tg (180°-a) = -tga. =0,4
180°-a = 21°48;,
o = 180°-21°48'
o =158°12'

Ne 56. Haiigure Sin o u tg o, ecam: 1) coso = %; 2) coso. = —-0,5;

/3

3)cosa=£;4)cosa=——.
2 2
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1) cosn = % TOrZa

sina =+v1-cos? a =1/1—£:\/§:&,
9 9 3
go - Sne _22:3_, 5

coso. 31

2) cosa=-0,5,

sina=+1-(-05)? =41-0,25=,/0,75 = \E = %
coso 2.1

3aganus 3) U 4) BHIMOIHIIOTCS aHAJIOTHYHO.
Ne 57. Haiinqure coso u tg a, ecnmu: 1) sina = 0,6, 0 < o <90°%
2) sino. = % 90<0<180°; 3) sina = i , 0< 0 <180°.

72

1) sina =0,6, 0° < 0<90°. Torma

COsa = y1-062 = 1-036 = /0,64 =08, tgor = 2n* _20_3

coso. 08 4
2) sino. = E , 90°< o <180°. Torma

cos- F _g

COSOL 3. 2\/_ 2\/_

3) sino = — , 0°< 0 <180°, Toryia

J2
2 1
- 1 1 — .
CoS0 = + [1-|——| =+ 1-= =*—;
[JE) V"2 2
Sina 1\/5

~ coso J_ 2.1

=+1.

5 .
Ne 58. H3BecTHO, uTO tgot = — E . Haiinure Sino 1 coso.
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1+tgzoc = 12 ; cos? o :;2 , cos? o = ! ,
cos” a 1+1t9%a 1+ )
144
cos? a:& ; coSoL :iE,
169
. 5.12 5
Sna =tga -cosa = * =+—.
12-13 13
. . 3
Ne 59, [octpoiiTe yrom a, eciu U3BECTHO, 94TO SN0 = g .
3
2 5 exn.
1
[+
)

CTpouM TpSIMOYTONBHBIA TPEYrONBHUK C KaTetoM 3 |
TUIIOTEHY30# 5. YTom HanpoTHB KaTeTa 3 — MCKOMBI#, TaK Kak Sino.
3

g .

N 3
Ne 60. IMoctpoiite yron o, ecau U3BECTHO, UTO COSOL = — —

CTpouM NpsIMOYTOJIBHBIA TPEYTOJIBHUK C KaTETOM 3 U THIIOTEHY30H 5.
VYT051, CMEXHBIN C yIIIOM [ -TPEYTroJbHUKA — HCKOMBIH.

Tak kak c0s (180°-B) = -cos 8 =_3 = cosa.

Ne 61*.  Jlokaxwre, 4To eciu coSo = COSB, To o = .
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X
IMTo onpenenenuto COSo = El , Tae R — paanyc oKpy»XHOCTH C

meatpom (0; 0), a A(Xy; Y1) — TOUKa mepecedeHus OIHOW U3 CTOPOH
yrila o ¢ 3TOH OKPYKHOCTBIO, €CIM JAPYras CTOPOHA COBITANAET C
TIOJIOKUTENTBHON TIONYOCBI0 X, W YIOJN 0 OTJIOXKEH B BEPXHIOKO
MOJTYIIOCKOCTh, T1e > 0.

X
AmHanornaHo Cosp} = EZ , a B(X2; Y2) — cOOTBETCTBYOIIAS TOYKA.

[TockonbKy COSoL = COSP, TO
X Xy
— = —=, 3HAYMUT, X1 = X2
R R
Tak kak Toukn A U B npunamiexat okpy:kHocTH ¢ neHtpom (O;
0) u paguyca R, T0
X2 +yi’ =R

A TaKk Kak X1 = Xp T0 yi° = Y5°. IIocKOmbKY Y1, Yo—
MOJIOKUTENBHBIE YHCITA, TO Y1 = Yo, 3HauMT, A (X1; y1) U B (X2 y2)
COBITAJIAIOT.

A 3Ha4wWT, 00 = P.

Yt0 1 TpeGOBAIOCH TOKA3AT.

Ne 62*.  Jlokaxure, uTo ecam Sino = SinB, to ymbo o = P, au6o
o = 180° — B.

IMycte A (X1; Y1)- B (X2} y2) — TOUYKH TepeceyeHus OKPY>KHOCTH
¢ meutpom (0; 0) pammyca R co croponoit yrma o u f3
COOTBETCTBEHHO, OTJIOKEHHBIX OT TOJOXKHTEIBHON MONYOCH X B
BEPXHIOIO MOYILIOCKOCTB, Tie y>0.

ITo onpenenenuto Sino = %1 ;SINB = y—r\f . ITockonbKy TOYKH A U

B nexar Ha okpyxkHoctr ¢ uertpom (0; 0) paguyca R, To Xi° + y;° =
Ru

Xo* +yo° = RE, HO Y1 = Y», Tak Kak Sin o = sin P.

Tak KaKk Y1 = Y, TO X1 = X2, [X1] = [X2|. Bwauut, MO0 X1 = X7,
b0 Xq = -Xp.

Ecmu x1 = X2, TO0 A 1 B coBmagawt u o = B; eciau X3 = -Xp, TO
OIlyCTUM IeprneHauKyysipel AA; u BBy u3 A u B Ha ock x. Toraa
0OA;=0B;, OA=0OB u AA;=BB;.

96



http://alexbooks.ucoz.com

N
(=]

-
[ .} l-m-
L.
L 4

o1
™

»

ITosromy AOAA = AOB4B (o Tpem croponam), 3uauunt, 2 B;0B
= ZA;0A = B, £ZB1OA = a sBiseTcs cMexHBIM ¢ yriioMm AjOA,
3Haunr, o+ = 180°. To ectpb

B = 180-a.

Uro u TpedoBasoch A0Ka3aTh.

8 9. /IBH:KeHHnE

Ne 1. Jlokaxkure, 4TO IpU JABUKEHUU NapAJIIEIOrPaMM NIEPEXOAUT
B IIapaLIEIOrPaMM.

JlaroHajaM mapajiejorpaMMa MepecekaroTcss B TOUKe, KOTopas
IETUT KaKIyl0 W3 HOX HomojaM. Ho 1pu  JBHKEHHH
nmapajuieliorpaMM TepeiiieT B YETBIPEXYTOJbHHK, y KOTOPOTO
JAruaroHalii B TOYKE HepecequI/m JACJIIATCS IIOIT0JIaM. A 3HAYUT 3TOT
YETBIPEXYTOJIbHIUK — MTapajlIeIOTPaMM.

Uro u TpeboBasioCh J0Ka3aTh.

Ne 2, B kakyio ¢urypy mnepexogmT NpW ABWKCHHH KBaapar?
OOBsicHUTE OTBET.

[ockonbKy IBMXKEHHE — 3TO TpeoOpa3oBaHMEe OAHOW (UTYpHI B
JIPYTYI0, COXPAHSIOIIEE PACCTOSHUS MEXKAY TOUKAMHU U COXPaHSIIOIEe
YIJIBI MEXIY MOIYNPSIMBIMHU, TO KBAAPAT NEPEHICT B HUTYPY, CTOPOHBI
KOTOpOH OyZyT paBHBI M YIJIBI HpsMBIE, a 3HAYMT, 3Ta ¢GUrypa —
kBazapaT. To ecTb KBazpaT nepeiaer B kpaapar.
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Ne 3. Janbsr Touku A u B. Iloctpoiite Touky B', cummerpuunyio
Touke B OTHOCHUTENIFHO TOUKH A.

Ha nponomxkenun npsimoit BA otknagsiBaem otpe3ok AB'=AB.

B’ AB=AB’
T
No 4, Pemmre mpemsioymnyro  3amady, THONB3YSACH  TOJBKO
LHUPKYJIEM.
D
C
B B,

AB=CB=CD=DB,.
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Ne 5. JloKakKTe, 4TO HEHTP OKPYXKHOCTH ABJIIETC €€ LEHTPOM
CUMMETPHH. , )

Jo6ast Touka A OKpPYXHOCTH NHpPH CHM-
METPHH OTHOCHUTENBHO LEHTPa OKpYX)HOCTH O B
orobpaszutcs Ha TOYKy B, nexamgyio Ha Ok-
pyxHoctd. Haobopot, mobas touka B ok-
PYXHOCTH ABISETCA CHMMETPHYHOH HEKOTO-
poit Touke A, nexame#d Ha TOll  Ke A
OKPYKHOCTH, @ 3HAYUT, NPH CHMMETPUH OT-
HocUTensHO O OKPYXHOCTh 0TOOpasnTCa cama
Ha ceba. Tak uto O — LUeHTP CUMMETPHH, 4TO ¥ TPeOOBANOCH AOKA3ATH.

Ne 6. Ilp# CHMMETPUH OTHOCHTEILHO HEKOTOPOH TOYKHM TOuKa X
nepexoaur B Touky X' Iloctpolite Touky, B KOTOPYHO Ipu
3TOi CUMMETPHHU NEPEXONUT TOUKa Y.

X Y

o
Y X

HeHtpoM cummeTpun aBaderca Touka O, KOTopas €CTh CepeAnHa
orpeska XX'. Tak yto Y  -— TOUKa, CHMMETPH4HAA Y OTHOCHTEABHO
To4kH O.

Ne 7. MosxkeT i y TPeyroJibHuKa ObITE LEHTP CHMMETPY}?

Ilpn cuMMeTpuM TPEYFOMBHUK NEPEHNET B TPEYroNbHMK, NpHYEM
BEpLIMHBI nepeiinyT B BepmuHel. Jormyctum, 4T0o AABO nmeer HEHTp
cummetpun O. Ho Toraa cummerpudHas Touka nomxHa OblTh Jnbo
Touka B, mbo touka C. Jlomyerum, uto 310 B. Cnenosarensto, UeHTp
cumMetpun O sansetcs cepemunoit AB. Ho torna rouka, cummerpii-
Has Touke C otHocutensHo O, He OygmeT npuHamiexars AABC. 3na-
YUT, Y TPEYFOJIbHKKA HET LEHTPA CUMMETPHU.

OtBeT: HE MOXKET.

Ne8. Jokaxure, 4TO Y -MApajiesiorpaMMa TOuKa MNEPeceYecHus
JMaroHasieil ABNseTCs IEHTPOM CUMMETPUH.
B
c
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.

Juarosany napajureorpamMma B TOUKS NEPeCeYSHUs NENATCA ITOTIo-
JlaM, a 3Ha4uT, IIpH CHMMETPHHM OTHOCHTENHHO LeHTpa O BepIMHbI na-
pannenorpaMMa otoSpassTes Ha NDOTUBOIONIONHBIS BEPLIMHB! 3TOr0
xe napannenorpamma. IIpu cumMmeTpuu oTpes3ok oTofpaxaeTes Ha OT-
pE30K, IO3TOMY M CTOPOHB! MapauiesiorpaMMa oTo0pa3stcs Ha NpoTH-
BOMOJIONKHBIE CTOPOHBI, @ 3HAUUT, NapajuIeIorpaMM OToOpasHTCA cam
Ha cel01, To ecThb, O — LEHTP CUMMETPHH.

Yro u TpeboBaioCh AOKA3ATS.

Ne 9. Jlokaxure, 4TO YETHIPEXYTOAbHHK, ¥ KOTOPOrO €CTh LEHTP
CHMMETPHH, SBIIFCTCA NapALIeNioTPaMMOoM,

Hycts O — LEHTp CUMMETPMM KAKOTO-TO YETHIPEXYrofdbHHKE
ABCD. Bo3MOoHbI TpH Cliy4as CHMMETPUYHOTO 0T06pa>xem/m AepB,a
CeD,umABC,aBeD,umuABD,aBBC.

Ecnu A nepexozut B B, a C B D, To O — cepenuna otpeska AB n
orpeska CD, ¥T0 HEBO3MOXHO, TaK KaK 3TH OTPE3KH ABJAIOTCA Pa3HbI-
MH CTOpOHaMM MHoroyroibHuka ABCD. AHaIOrMYHO TOYKa A HE MO-
xeT nepelite B Touky D, a B B'C. 3naunr A nepexoaur 8.C,a B8 D,
Tak 9To o1pe3ku AC u BD B Touxe O nensarces nomnonam, HO OHU ABIS-
I0TCA JMarOHaJIAMU 4YETHIPEXYTojibHHKA, @ 3HAYMT, 3TOT 4YETHIpEX-
YrOIbHHAK Mapajuie/iorpaMM.

Yto 1 TpeGoBaNoch JOKA3aTh.

Ne10*.  Jlansl nepeceKarOIueca NPAMbIC M TOUKA, HE JeXaumlas Ha
41ux npsmMeix. TocTpolite OTPE30K € KOHUAMH HA JaHHBIX
OPSMBIX K CEPEAVHOMU B TaHHOW TOYKE,

IMycrs M — Touxa nepeceyeHUs NpaMelX a i b.

MoctpoeHue: '

1) [ectpoum M, cummerpuudyio M oTHocuTenbHO Touku O.
2) Yepes M, npopoaum MpaAMsIC q, u aub, || b.
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3) Touky nepeceuenys NPAMEIX a u.b; 0603HAYNM A, @ TOUKY niepe-
cevueHus NpAMBIX b ¥ @; 0603HaunM B,

JlokaxkeM, uTo AB — HCKOMBILt OTpE3OK.

Croponb! yetbipexyronsHuka MAMB nonapHo napajuieNnbHbl, TaK
Xak a" a;, b " by, a 3HaunT, MAM, B — napasuiesnorpamm.

Touka O — cepeauHa quaronam MM,, Tak kak M 1 M; — cummeT-
PHMHBI OTHOCUTENBHO ToUkH O,

Tak KaK JuaroHajiy napajuieliorpaMma B ToYKe NepecedeHus Aenst-
¢ Nonojam, To auaroHansy AB cozepxxut Touxy O, koTopas ABNAETCA
cepenunoif AB. Tak yTo nckoMmlit oTpe3ok — 310 AB.

MNe11.  Yro npexcrasnser coboit ¢urypa, cHMMETpHYHAas OTHOCH-
TeNbHO .NaHHOM ToukH: 1) oTpesky; 2) yray; 3) Tpeyronbuu-
Ky? .
1) ®urypa, cnMMeTpHUYHasd OTHOCHTENIBHO JaHHOH TOYKH OTPE3KY,
ABJIAETCA OTPE3KOM. - - :
2) durypa, cCUMMETpHYHAA OTHOCUTENbHO N2HHOH TOUYKH Yriy, fB-
NAETCA YIIIOM.
3) ®urypa, CUMMETPHUHAA OTHOCHTEILHO IaHHOH TOYKH TPEYrob-
HUKY, SBASETCA TPEYrONbHIKOM,

Me12.  Janw Touku A, B, C. Tlocrpoiite Touky C', CHMMETPHYHYIO
Touke C OTHOCHTENBLHO NipsAimoii AB.

Ne13.  Pewmnre sagauy 12, nons3ysacek TOALKO HUPKYIEM.
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Ne 14, YeMy paBHbI KOOpAUHATH! TOYKH, CHMMETPHYHOM TOUKe
(-3; 4) otHocuTensHo: 1) ocH x; 2) ocu y; 3) Havana KOOpPIH-

Har?
M M
+ -+
+—————— >
+ +
M M,

1) (-3;-4),2) 3;4):3) 3; - 4).
ITpu cUMMETPUM OTHOCHTENIBHO HEKOTOPOI MpAMOif Touka X
nepexoautr B Touky X' Iloctpoifre Touky, B KOTOpY1O MpH

9TO# CHMMETPHH MEPEXOANT TouKa Y.

Ne 15,

X

' t
Ipsamas, OTHOCUTENIBHO KOTOPOH MPOHCXOAUT CHMMETPUS — cepe-

OUHHBIN NEPNEHIUKYIAP K OTpe3Ky XX,
Hoxaxure, 4TO npsMas, cojepxalas OUCCEKTPHCY Yria,

Ne 16.
ABJISETCS €r0 OCHI0 CUMMETPHH.

' A
x
lx c
5 ,
x” N
8 .
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Ilycrs OC — Guccextpuca ZAOB.

3 moboii Touxu yrna AOB nposesieM npsamMyio, X X " TIeprneHxn-
KyJApHYIO Guccextpuce yraa, X'X" L 0C.

Paccmotpum AOXX' 1 AOXX".

OX — ofwas cTopoHa.

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

LX'XO = £X"X0 = 90° (tax kak X'X" L 0C). Tak uyto

AOXX' = AOXX" (no CTopOHe W IBYM NpUIEKAIUM yraaMm). 3Ha-
aut XX'= XX",

3uauut, Touku X' u X" cummeTpmm,x OTHOCHUTENBHO TIPAMOI, CO-
Jepkameit GHCCEKTPUCY, a 3HAuMT, 3Ta NpsAMas SBAAETCA OCHIO CHUM-
MeTpun yria. Yro i TpeboBaIOCh JOKA3aTh.

Nel17.  Jloxaxurte, 4TO mnpsaMas, COfepxallag MeluaHy paBHoGen-
PEHHOTO TPEYroibHUKA, MPOBCACHHYIO K OCHOBAaHMIO, ABIS-
€TCH OCBhI0 CUMMETPHHU TPEYFOJbHHKA.

V paBHOOeApEHHOro TPEYroabHUKa MeuaHa, NPOBeeHHas K OCHO-
BaHMIO, ABJIAETCA OHCCEKTPHCOM.

Tax 4T0 mOKA3aTENBLCTBO JAHHOM 3alauy aHAJIOTHYHO ROKa3arelb-
ctBy Ne 16.

Ne18.  Joxaxure, 4TO €Cd Y TPEYrodbHUKA €CTh OCh CHMMETPHH,
T0: 1) OHa NMPOXOZHMT Yepe3 OAHY M3 €ro Bepmx«m 2) Tpe-
YrONbHUK paBHOOE IpeHHbI.

i
B

; i
A o ’ c

+-

Ecau y TpeyronsHHKa €CTh OCh CHMMETPHH, TO OHA SABJISETCA cepe-
JHMHHBIM NEPNECHINKYIIPOM K OJHOM M3 €r0 CTOPOH.

HonycruM, yto | — cepeauHHbIi nepneHauKysp x cropore AC,

Ecnu 681 Touka B He npuHamnekana cepeIHHHOMY MEPIEHIRKY -
py I To Hamnack Gbl cumMMeTpudHas Touka B” B AABC, OTHOCHTENBHO
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touky B. A 3Hauur BB’ " AC, uwero e Moxet ObiTh, Tak 4T0 Touka B
APHHAAENKAT OCH CUMMETPHH. '
Janee AAOB = ACOB (110 ABYM CTOPOHAM H YIITy MEXIY HUMU).
(AO=0C, ZAOB = £BOC = 90°, BO — 0611ias CTOpoHa).
Tak uto AB = BC, u AABC — pasroGenpennsiit. Uto u Tpebosa-
JIOCh I0KA3aTh,

~Ne19.  Ckonbko ocelt CHMMETPHH Y PaBHOCTOPOHHETO TPEYTrONLHH-
Ka? ’

V paBHOCTOPOHHErO TPEYTrONBHUKA TPH OCH CHMMETPHIL

Ne20.  Jlokaxure, 4TO TPsAMBIE, NPOXOIALIHE Yepe3 TOUKY mepece-
YEHUS JHUArOHaNCH NpsMOYTONBHMKA NAPATUIEHBHO €ro CTOo-
pOHaM, ABJISIOTCA €10 OCAMH CHMMETPHU,

A > ¢

C X D
0
B X’

Yepes Touky O nepeceucHus AMaroHaieil npsaMoyroibHIKa MpoBe-

nIeMm npambie AB u CD, napamienbHele CTOpPOHAM NPSMOYTOJBHUKA.
- Temeps uepe3 MpOM3BOJBHYIO TOYKY Ha CTOpOHe, mapamrenbHoit CD
nposeseM X' X' — napamwienbao AB. Ilycts X — Touka nepecedeHus
X'X"c npsamoit CD. Tak xak AO = OB, a X'X = A0, X X" = OB, 10
XX'=X"X — nostomy X' 1 X" TOUKM CHMMETPHYHBIE OTHOCHTEIBLHO
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npaMoit CD. 3xaqut, npsmast CD ABAAETCA OCBIO CUMMETPUH RPSAMO-
YTOJILHUKA,

AHAJIOTHYHO JOKa3bIBAETCH, UTO MpsAMas AB Toxe fIBJIETCA OChio
CHMMETPUH HPAMOYTOJILHUKA,

Y10 ¥ TpeGOBANOCH ICKA3aTh,

Ne2l.  JlokaxuTte, YTO [MarcHand pombGa ABIAIOTCH €ro OCAMU
CHMMETPHH., '

JuaroHanu pomba nepecexaoTcs TIOA NPAMBIM yTJIOM i TOUKOH me-
pecedeHus AeaATCa NONoIam, ‘
A 3Haunt, BD sBjsieTcs CepeauHHbIM - NEPICHAUKYASIPOM OTPE3Ka
AC. Touka A cummMerpuvna Touke C otHocuTenbHO BD. '
Uepe3 npoU3BONBHYIO TOYKY X' mpo-
BefeM, npamyio X'X”, napamenshyio AC.
ABXX=ABXX" (o cTOpoHe M RBYM yr-
nam), 3HauuT, XX’ = XX, X' uw X" —
CUMMETPHYHB! OTHOCHTENBHO BD. A 3Ha-
YHT, AMaroHaik BD — ock cumMMeTpui.
AHaJIOTHYHO JOKA3bIBAETCS, YTO IMa-
roHans AC Takxke ABISeTCA OCBIO CHM-
METpPHH. -
- Yro u Tp&ﬁOBaJIOCL ZJOKa3aTh. : D

Ne22, .  JHoxaxwure, ,_'-ITO IvaroHanu
KBajpaTa M NpsMble, NPOXONAIIME Yepe3 TOYKY UX mepece-
HeHHA MapajuIeNbHO ero CTOPOHAM, ABJAIOTCA OCAMH CHUM-
Merpym KBagpara. ’

Tak kak KBAZpaT — 3TO POMO C MPAMBIMH yTNaMH, TO 3a/a4a A0Ka-
3BIBaeTCA aHANOTHYHO Ne 20 1 Ne 21.

Ne 23. Jloxaxme, 4TO MpAMas, NPOXOAsAulas Yepe3 LCHTP OKPYX-
HOCTH, SBJISIETCA €€ OCLIO CUMMETPHH.

ITycts O — ueHTP OKPYKHOCTH, a —
npsmar, npoxozsamas uepes Touky O. Ilpe-
o0pa3oBaHHEe CHMMETPHH OTHOCHTEJIHHO
npsAMOit a repeBORUT TOUKY C OKpYKHOCTH
B Touyky C', @ Touky O OCTaBNIAET HAa MECTE.

.. Bo3pMeM npomsBoibHYI0O Touky X Ha
OKPYXHOCTH U IOCTPOMM Todky X', cHM-
METPHUHYIO To4Ke X OTHOCHTENLHO MpA-
MoO# a.
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AOAX = AOAX' Tak Kak y HUX yIJibl NIDH BepiHHE A IIPAMEIE,
cropona QA — obmas, AX = AX', tak kak X 4 X' — CHMMETPHYHBIE
TOYKH. :

3uauur OX = OX ', & 3HAYUT Toyka X' JIEKHUT Ha OKPYXKHOCTH. To
€CThb, OKPYXHOCTb IPH CUMMETPHM OTHOCHTENBHO MPAMOM a mepexo-
JuT B cebs, TaKk 4TO NpSAMad @ — ee 0Cb CUMMETPHH. '

Yro u TpeboBanioch A0Ka3aTh.

Ne 24%.  Jlanbl Tpu NONapHO nepecexaiomuecst npamMele a, b, ¢. Kak
TIOCTPOUTh OTPE30K, MEepNeHANKYIIAPHBIA npamoit b, ¢ cepe-
InHOMH Ha npsaMoii b 1 koHUaMH Ha NpsaMseIX a ¥ ¢? Beerna u
3ajavya UMeeT pellicHue?

\] ¥ e

@\

IMycTs npsamMele a u ¢ nepecexatorcs B Touke K, bu ¢ B Touke M, a u
b B Touke N. N

TTpeanonoxym, uTo 3anaya pewena u otpe3ok AC ¢ KOHIAMH Ha mps-
MBIX @ ¥ C IepAeHARKYJIAPeH b 1 B Touke MepecedeHus ¢ mpsaMoit b rennr-
cs nonoaM. Touku A 1 C CHMMETDHYHEI OTHOCHTENTLHO NPAMOIA b.

PaccCMOTPHM CHMMETPHIO OTHOCHTEIILHO TIPAMOI b Tpu 3TOM NpA-
Maa b 0T06pa3mcx Hab;

Touka N — Ha N (kak nexaimas Ha npamoit b);

Touxa-M — Ha M (kak nexalnas Ha npamoii b);

rouka K—Ha K '

Touka A — Ha C. _

CrienioBaTeNsHO TIpsAMas € OTOGPAsUTCS Ha TIPAMYIO C', TIPOXOAA-
1Lyio yepes K', M, A, Tak kaK ¢ npoxonut uepes K, M, C; '

TIpAMas a — Ha ApAMYIO a', NPOXOALLYIO uepes Touxu K', N, C, Tak
KaK fpsAMas a NpoXoauT yepes Touku K, N, 4.

Yepes TOUKy A TpOXOAAT npmme au ¢!, uepe3 Touky C — ApAMbIE
cua.
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Hoctpoenne.

1. Ctpoum Touky K', cummeTpuunyto K oTHOCUTEbHO psModi b,

2. Yepes Touku K' ¥ M npoBoiM npsaMylo €', CHMMETPUYHYIO Npsi-
Mmoii ¢ Tak kak K' cummeTpruna K, a M cummeTpuusa M, OTHOCHTE Tb-
HO HpAMOH b. .

L3 Yepes Toukid K' ¥ N NpoBOAUM NpAMYI0 @', CHMMETPUUYHYIO Nps-
Moit a, Tak kak K' cummerpmdna K, a N — cummerpuyna N, otHocu- |
TENLHO MPAMOH b. '

4, O603HAYHM TOUKY NEPECECUCHHUSA npxmmx ¢ 1 a' Touxoit C, a To4-
Ky nepecedyeHHs MpaMbIX a | ¢’ 0603naaum A. IToctpoum otpesok AC.

JlokaxeM, yro AC — HCKOMBIH OTPE30K.

Ilo nocTpoeHMIO NpsiMBIE @ U @', C U €' CHMMETPIYHbI OTHOCUTENEHO
npsamoii b, A — Touka NepeceveHHs NMPAMBIX a M C', 3HAYHUT, CUMMeT-
pHYHasA ef ToYka 9TO TOYKa NepecedeH A NPAMBIX &' M €, TO €CTh TouYka
C. 3Haunt Touku A ¥ C cUMMETPHYHEI OTHOCUTENBHO NpsMoii b, 3Ha-
9uT, AC — HCKOMBIH OTPE30OK.

Heeneayewm, Bceraa 4 3a7aqa UMEET PEHICHNI U CKONBKO peleHnit
BO3MOXHO.

3agaua He OyIeT UMETD pELICHHE, €CITH HEB3S HOCTPOUTh TOUKH A
U C, TO €CTh, €CITH NPAMBIE A U €' WK € 1 @' HE NEePECEKaI0TCH, TO €CTh,
“ecmafjc' wm clfa.

TpAMeie a 1 ¢' napaieNbHb TOTAA ¥ TONLKO TOrAa, koraa L1 = £2
(cooTBeTCTBYIOINHME YIB! TIPH NEPECEYEHUU NPAMBIX @ H € CeKyLiel b).
Ho npamas C cummerpirina C', nosroMy obpasyer ¢ npamoit b. yron
3, pasusiii yrury mexay C' v B, 1o ects yrity 2. Tak uro '
L1 =/2,£2= /3,10 €cTh L1 = L3, :
" 3uayut, AMKN — pasHoOeapeHHbIH.
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To ecTh ecny mpH MONAPHOM MNepeceyeHnH NMpAMBIX a, b, ¢ nomy-
unTca paBHOGeapenHnIit AMNK ¢ ocHoBanneM MN, nexamuM Ha Aps-
Moii b, To 3a1aua He GyaeT HMETh pElIEHHS.

Jlanee 3ameTnM, 4TO NpH JI0GOM ApYroM crocobe NoCTPpOeHUs OT-
pesck C'A', yIoBIeTBOPAIOWMIA YCIOBHIO 3aa4H, A0KeH OBITb CHM-
METPHYEH OTHOCHTENLHO NPAMOH b, @ 3HAYHUT, €10 KOHLBI JOMKHDI Jie-
WATh KaK Ha NMPSIMBIX a ¥ €, TaK ¥ Ha CHMMETPHUHBIX NPAMBIX @' U €', TO
€cTb To4KM A' 1 C', HOJIKHBI COBNAAATH C NIOCTPOSHHBLIMHK TOUKaMHU A 1
C. _

3uauut, npu mobGom crocobe nocTpoenus 3agaya OyneT MMeETh
€OUHCTBEHHOE PELICHME, €CJIH TOUKH NEPECEHEHNA NPAMBIX HE ABJA-
10TCA BEpIIHHAMH paBHOOEAPEHHOTO TPEYTONbHIKA C OCHOBAHHEM, Jie-
aLMM Ha 1pAMoii b, B NPOTHBHOM ClTyyae 3aflauya PeLIeHNil He UMEeT.

Ne 25. 1) IocTpoiite Touky A;, B KOTOPYIO TIEPEXOANT TOUKA A NpH
noBopoTe 0koi10 Touku O Ha yroa 60° no yacoBoii cTpenke.
2) TToctpoiite Qurypy, B KOTOpYIO NEpexoianT OTpe3ok AB
NpU NOBOPOTE OKONO ToukH O Ha yronm 60° 10 4acoBoli
CTpEJIKE.

3azaua pemeHa B yueOnuke Ha c1p. 120 1. 86.

Ne 26. ~ Tloctpoiite ¢urypy, B koropylo NEPEXOANT TPEYTONbHHK
ABC pu nosopoTe ero oxoso BepiunHsl C Ha yron 60°,

‘B

AC=AC;BC=B,G; ‘ A o
ITpu noBopote AABC nepexomut B paBHblii eMy AAB,C. ’
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Ne'27,©  [Hanst Touku A, B, C. IToctpoiite Totuxy C', B KOTOpYIO ne-
‘pexoauT touka C IpH RApajuIessHOM MEepeHOCe, nepesouﬂ-
meM To49Ky A B B.

A ' c
. Cepeanna otpeska AC' ssnseTca cepeauHoii otpeska CB.

Ne28.  Mapannensusiii neperoc 3agaercs gopMynamu X' = x + 1,
y’ = y-1. B xaxue TOUYKH NpH 3TOM NapasiensHOM NepeHoce
nepexoaar touxu (0; 0), (1; 0), (0; 2)?

Dx'=0+1=Ly =01=-,(0;0) >(1;-1).

2)x'=1+1=2;y=0-1=-1, (1;0) =(2; - 1).

Bx=0+1=1y'=2-1=1,(0;2) > (1; 1).
Otser: (1;-1); 2; -1); (15 1).

Ne29.  Haiiaure BesrauHel @ B b B opMynax mapasniensHOro re-
peHoca X' = X + &, y' =y + b, ecnu u3BecTHO, uTO: 1) TOUKA
(1; 2) nepexonut B Touky (3; 4); 2) Touxa (2; - 3) ~— B TOYKY
(-1; 5); 3) Touka (-1; — 3) — B Touky (0; — 2).
1) Tak kak Touxa (1; 2) nepexoaur B Touky (3; 4), TO 3=1+a,
4=2+b.Orcrogaa=2,b=2.
AHUIOTHYHO BBITTONHAIOTCA 3a1auus 2) U 3).
Otrser: 1)a=2;b=2;2)a==3;b=8;3)a=1;b=1.

Ne30.  Ilpu napamnensHoM mneperoce Touxa. (l; 1) nepexoautr B
touky (-1; 0). B xakywo Touky nepexoJuT Hayas0 KOOpIH-
Hat?

3anaua peiueHa B yueGHuke Ha c1p. 147.

Ne31.  CywmectsyeT Ny MapajulenbHsii nepeHoc,‘ npH koropom:
1) Touka (1; 2) mepexonut B Touky (3; 4), a Touka (0; 1) — B
toyky (-1; 0); 2) Touxa (2; — 1) nepexoaur B Touxy (I; 0), a
Touka (1; 3) — B TouKy (0; 4)?
D(52)—G;4;0; 1) > (-1 0
x=x'+a,0=-l+a;
y=y+b;1=0+b;
=3 +aa=1;
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2=4+b.b=1

a=-2;b=-2.

Tax Kak 3HauCHUs a ¥ b He PABHLI B IIEPBOM U BTOPOM CIIyqasx, TO
TAKOro NapauleNbHOIo NEpeHOCca HE CYLIECTBYET.

2)(2;-1)—=>(1;0)(1;3) > (0: 4);

2=l+aa=1;1=0+aa=1;

-1=0+b;b=-1.3=4+b;b=-

3nayenus a ¥ b paBHbl, NapaUICNbHbIH NEPEHOC CYLIECTBYET.
Ortser: 1) "eT; 2) na. '

Ne32. . Hpsmele AB u CD napannensssl. Toukn A u D nexar no
ofiHy cTopoHy oT cekymeii BC. Jloxaxure, yro nyun BA n
CD oauHakoBO HAanpaBJICHEL.

3anava peweHa B yueOHuke Ha c1p. 149 . 89.

Ne33.  Joxaxwure, yro B 3anade 32 ayuu BA u CD nporuBononox-
HO HallpaBJIeHbl, €CliM TOUkH A ¥ D aexar no pasHsle CTO-
ponsl ot cexyueit BC.

BrinonHnM napasniensHbIH NEPEHOC, NpH KOTOpoM Touka C coBMe-
maerca ¢ Toukoii B. IIpu atoM Touxa D nepexoaur B Touky D, Ha nps-
Moli AB, Tak kak AB erD Touku D' u D nexar 1o onny CTopoHy ot
npsmoit BC, Tak xak D'D||BC. Toraa, Touxu A u D' nexat no pasusie
CTOPOHBI OT TOUkM B. A 3T0 3Ha4mT, 4To npamele BA u BD; nporuso-
TOJIOKHO . HANpaBJIeHbl, €CI¥ TOUKA A B D nexar 1o pasHble CTOPOHBI
ot cexyneit BC.

Yto 1 TpeGoBanoCh KOKa3aTh.

Ne 34, ' YeThlpexyroiabHHK ABCD — napauienorpamM. Cpeau iry-
: ueii AB, BA, BC, CB, CD, DC, AD, DA wna3zoBuTe naps
OJIUHAKOBO U IPOTHBOTIONOXKHO HANPABJICHHBIX JTy4eit.

A B

c D

OnnuakoBo HanpasieHHsle nyun: AB un CD; BA y DC;

AB n CD; BAuDC.

TTpOTHBOTIONOXHO HATpaByieHHbIe Tyuu: AB u BA; BC u CB; CD "
DC; AD uDA; ABuDC; BAuCD.
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Ne35.  JlokaxuTe, YTO OTPE3KH PaBHOU JIHHLI W YIIHl C pPaBHOI
rpagycHO MEpPOH COBMEINAIOTCA ABIIKEHNEM.
A B

P
v

- 5

4 0

3

Hycts mnunst otpeskoB AB u A B, paBHsL.

Ioxeepraem oTpe3ok nMpeoOpazoBaHUIO CHMMETPUN OTHOCHTEJIBHO
npAMOi a, NepHeHANKYIAPHOI 0Tpe3ky AA, U mpoxoasluei yepes ero-
cepeauny. ITonyuum otpesok A,B, ecnu B, u B, coBnajaioT, To 3Ha-
unt, AB ¥ A;B, paBHBI, €CJIM HE COBNAJAIOT, TO NMOJABEPrHEM OTPE3OK
A,;.B; npeoGpa3oBaHro CHMMETPHH OTHOCUTENBHO NpAMoii b, coxep-
xaeit GuccexTpucy ymia B,A;B,. Tak xak AB,ABaBnsercsa pasHo-
GeapeHHsIM, TO ero GHCCEKTPHCA ABJAETCH CePEAUHHBIM MEPHEHIUKY-
sapoM K BB; #, 3Ha4HT, NpH CUMMETPHH OTHOCHTCABHO NpaAMoil b
touka B,nepeitnet B Touxy B;. '

Taxnm obpasom, otpesok AB B pesynbrate paccmorpeunom BU-
XKEHHA nepeinesn B oTpe3ok A B,.

A

ITycts maﬁycme mepst yriios ABC u AyB,C, pasubl.
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B pesynbTaTe CHMMETPMH OTHOCHTELHO NpAMON a;° ABnsiomelics
CEpeMHHBIM nepneHankynspom k BBy, u nosopora Bokpyr B Ha yron
A,B,C, yron ABC coemectuTes ¢ yrinom A,B,C,. Uro u tpeGoanocs
IOKa3aTh.

Ne 36*. 'V napaimenorpammos ABCD u A;B,C;D; AB = AB,,
AD = A\D; u LA = ZA,. loxaxuTe, 4TO NlapajieSiorpaMMsI
PaBHBI, TO €CTh COBMELUAIOTCH BIKEHHEM.

C, (C)

Ilycts B napannenorpammax ABCD, AB,C,D, AB = ABj;
AD= Ath LA= lA]

Tax kak AABD = AA,B;D; no aBymM cTopoHaM H YIiy MEXIy HU-
. MM, TO CYLIECTBYeT HBIXeHHe, mepesomsimee AABD B AAB/D,
(cm. 1. 90). Ilpu 3ToM mBKeHNH Tyd AQ HOMIKEH COBMECTHTRCA C JTy-
yom A O (rae O, O — Touku nepecedeHus auaroHaneit), rak xak O u
O, — cepennnsl 0Tpe3koB BD u B;D; koTopsie NpH JaHHOM ABHKECHHH
COBMEIIAIOTCA.

Ilpu EBWKEHUH COXPaHAETCA PaccTOAHNHE MEXAY TOUKaMM, 3HAYHT,
aineet AO n A;O,paBHslL.

AO = OC 1 A0, = O,C, (no croiictey xmaroraineii napanneno-
rpamMma). ’

Touka C, nexaiuas Ha aydye AO Ha paccTosHuH, paBHoM 2A0 or
TOYKH A, TIpH JaHHOM ABIKEHHH COBMECTHTCH ¢ Toukolt Cp, nexameit-
Ha ay4e A,;O; Ha paccrosnuu 2A0 ot Toukn A. Touka C, nexur Ha
nyse A0y Ha paccrosnun 2A,0, = 2A0 ot Toukn A, Tak xax Ha maH-
HOM JIyde OT JAHHOH TOYKHU MOKHO OTJIONHTH TOJBKO OAWH orpeaox
nmanHoM AuHEL TO ToykH C,; B C; COBNanaloT.

Takum ofpasoM, npu HABIWKECHMM, cosmemiaiomieM AABD ¢
AA;BDy, Toukn C u C, TOXE COBMEHIAIOTCH, @ 3HAYMT, NPH 3TOM [BH-
XeHuM - mapamenorpaMy ABCD .coBMemaerca ¢ napajienorpaMMom
ABCD, ' .
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Ne37*,  Hokaxure, 4to p0M61>1 PABHBL,~ECIIH Y HMX pamn,l AuaroHa-
I

Nyctb B pomb6ax ABCD u A;B,C; pasnbt aunaronann AC u A\C,,
BD u B;D,. Ilycts muaroHann pom6os ABCD u A B,C,D, nepeceka-
1or1cg B Toukax O u Oy COOTBETCTBEHHO.

Paccmotpum AAOB u AA OBy :

~ ZAOB = £A,0,B, TaK kak Auaronann pom6a neprenanKyspHsl,

AO = A,0,, BO = B,0,, 1ax KaK afiaroHaau pomba B Touke nepe-
CEYeHNs AEAATCA NONoiaM ¥ 1o ycsnormo auaronanu AC u A|C; BD n
B;D; paBubl;

AAOB = AA|O B,no ABYM CTOPOHaM M YTy MEXAY HMMH, ClI€f10-
BaTenbHO AB = AB,.

Tak kak B pombe Bce CTOpOHBI paBHbl, T0 AB = BC CD AD =
=AB;=B,C;=CD;=AD,.-

PaccmorpnM AABCu AAB,C;:

AB = A;B;; BC = B,C; u AC = A,C; (no ycnosuwo), AABC =
=AA;B C, o TpeM CTopoHam, 3Haunt, ZABC = ZAB,C,. '

B 3anaue Ne 36* § 9 6o foKa3aHO, YTO €CJIM JABE CTOPOHB! U yrdn
MeXJy HHMH QHOTO NapajUieNorpaMMa COOTBETCTBEHHO PaBHBI ABYM
CTOPOHaM H. YFIY MEXIY HUMH ADPYForo rapauieslorpaMMma, TO TaKue
TIApANNENOTPaMMbI PaBHBL. '

B pom6ax ABCD u A,B,C,D; AB = A;B,, BC = B,C, ZABC =
= £AB,C,,.3Ha4HT, 3T1 pOMGBI PABHEL

No 38.  JIokaxure, uUTO JBE OKPYKHOCTH ORMHAKOBOTO paguyca
PaBIbL, TO €CTh conmemalorca IBIDKECHHEM.
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Iyctb okpyxHOCTH ¢ HieHTpamMu O 1 O HMEIOT paBHbIE PALHyCHI.

Tak Kak ABMKEHHE COXPAHSET PacCCTOSHUE MeXay JIOOBIMU JBYMA
TOYKAMH, TO NPH.1000M ABMKEHHH PacCTOAHUE OT TOUEK OKPYKHOCTH
JI0 LIEHTpa COXPAHAETCA, a 3HAYHT, OKPYXHOCTb MepeiiieT B OKpyX-
HOcTb. Temeph paccMOTPUM NapajuiebHBIH mepeHoC, MepeBOAsMIUi
Touky Oy B O,.

B cuny BBIIECKa3aHHOTO, NEpPBas OKPYXHOCTh COBMECTHTCA CO
BTOPOH.

Yto u TpeboBanocs 4OKA3aTh.
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§ 10. Bexmoput

Ne 1. Ha npsmo#i naus! Tpi TOuKH A, B, C, IPH4eM ToUKa B JIexHT
mexay Toukamu A u C. Cpenu BextopoB AB, AC, BA u

BC Ha3oBuTE OJMHAKOBO HaﬂpaBHeHHSIe ¥ NIPOTHBOMNOJIOXK-
HO HaIlpaBJICHHBIC.

A B c

BeKTOpbl OJMHAKOBO HAMPABJIEHB, €CITH COOTBETCTBYIOWIHE MOy~

npAMbie OAMHAKOBO HampasieHbl. 1) BC. AB nu AC — 0QuHaKoBO
HaTpaBJIcHBI,

2) BA n E; BA u AB; BA u AC — MPOTHBOIIONOKHO Ha-
TIpaBfeHbl. S
~ M2, Yersipexyromsuuk ABCD — mnapaienorpamm. Jiokaxure
PaBeHCTBO BEKTOpOB AB u DC.
3agaua perueHa B yqeOHHKe Ha cTp. 156 . 92,

Ne3. Jansl Bektop AB 1 Touxa C. Otnoxure ot Touxn C BeKTOp,

paBHbI BexTopy AB, ecau: 1) Touka C nexuT Ha npaMoi
AB; 2) Touka C He nexut Ha npsamoit AB.

alld

€ . AB=CC,

Ne 4, BexTops a ; 4, b -1; 2), c (cy; ¢2,) OTNIOKEHBI OT HAYaIa
KoopauHraT. Yemy paBHbl KOOPIMHATH NX KOHLIOB?
A (0; 0) — nauamo BeKkTOpA,
B (a; b) — koHen BexToOpa.
a (2;4).
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2=a-0,
4 =b-0.

AHaIOrHuHO HAXOAUM I E H B
Otsert: (2; 4); (-1; 2); {cy; €2)-

Ne 5. AOcomoTHas BeIUYHHA BEKTOPA a (5; m) passa 13, a Bex-
Topa b (m; 24) pasHa 25. Haiftu m u n. '
AGCOMOTHOH BEeJMUMHON BEKTOPA HA3bIBACTCA JUTHHA OTPe3ka, u3o-
Opaxarollero BeKTop, a (a;; a).

IEI:‘\’QIZ +a22
13=v5%2+m? ,169=25+m?, m® = 144, m = =12.

25= Yn? +24% 257 = n* + 247, 625 =’ + 576, 0’ = 49, n = 7.
Otmser: m=+12; n =47, :
Ne 6. Hanbl Touxy A (0; 1), B (1; 0), C (1; 2), D (2; 1). Hokaxute
' pPaBEHCTBO BEKTOPORB AB CD
A (0; 1); B(1;0).
AB =(1-0;0-1) = (1;-1)
C(1,2); D(2; 1).
CD =(2-1; 1-2) = (1; -1).
AB = CD.

Ne7. ° [Haust pu Touku A (1; 1). B (-1; 0), C (0; 1). Haliaure Ta-
kyto Touky D (x; y), 4ToOsl BEKTOpBI AB u CD 6binu paB-
HbL,

3apaua peltena B yueOHuke Ha ctp. 158 . 93.

Ne 8. Haiigure BexTop E, PaBHBIH CyMMe BEKTOPOB au l;, u ab-
CONIOTHYIO BE/TUUHHY BEKTOPA c, ecn: I
1) a (1;-4), b (-4;8);
2)a (2,5, b (43).
c=a+b.
1) a (1;-4), b (4 8),
¢ =(1-4;,-4+8), ¢ (-3;4).
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H=,/(—3)2+42 =JO+16=425=5

2) a (2;5), b (4;3)
c=(2+4;5+3), ¢ (6;8).

H=\/62-+82 =36+ 64 = /100 =10
Orser: 1) c{-3:4), H:s; c(68), |d=10.

Ne 9, Han Tpey[‘OJ;bHPIK ABC. Haitaute cyMMy BEXTOpOB!
1) AC w CB;2) AB v CB;3) AC u AB;4) CAn CB.

B ' B

Bv
D
A A ‘ ¢
' Z)EC_}?EE 3)X5=R+E
Z—C-']:ﬁ-f-EE o
Co B
D

YA
4)CD=CA+CB
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Ne 10. Hamxme ® BEKTOp ¢ = a - buero a6cémomy;o BEJIHUMHY,
ecin 1) a (1;-4), b (-4; 8); 2)a 27, b (4;-1).

E=a—b )
1) a (1;-4), b (-4:8), ¢ (1-(-4); - 4-8).
¢ (5:-12): H \/52+( 12)? =25+ 144 =169 =13.

2 a (27, b 4i-1), ¢ (-2-47(-1), o(~6:8)
H = 1/36_2 +642 =100 =10
Omser: 1) H(S;n), H=13;_ H(—é;s); Hzlo.

Ne 11. JlaHbi BEXTOPHI ¢ OOLMM HAYASIOM: AB. w AC. Jlokaxure,
40 AC-AB = BC .
3agaua peuena B yueGHuke Ha ctp. 169 m. 94,

Ne12. B nmapamnenorpamme ABCD puaronanu nepecexéxo*rc;[ B
' Touke M. Bolpasute BexTophl AB u CD uepes BEKTOPHI

a=AM ,b=BM

AB = A

CD=- A

§|

=a-b;
a

]
S

Ne13.  Haueprurte Tpu Npou3BONBHBIX BeKTopa a, b, ¢, Kak Ha
pHCYHKe. A Teneps I nocrpom“e BEKTOpEI, paBHble: -

1)a+b+c 2)a b+c; 3)-a+b+c

1 ;=Z+E+;;

]
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‘*2);=2—5+;; 3)_z=-2+l—7+g.

>

Ne 14, 1) HokaxuTte, 4TO I BEKTOPOB AB, BC un AC umeer me-
cro nepasencTso | AC [<| AB |+| BC |.
2) Jokaxure, 4TO Ui JEOOBIX BeKTopon au b uMeeT MecTo
HEPABEHCTBO ]a+b |<|al+lb|
1) Hepasenctso | AC I<| AB |+ BC | cnenye’r U3 HepaBeHCTBa Tpe-
YrosibHHKA: AC< AB +BC.
HepaBeHcTBo | a+ b [<|al+] b | ciemyer u3 TOTO, 4TO AN
BEKTOpOB AB u BC [PaBHBIX COOTBETCTBEHHO BEKTOPaM au b Hme-

eT MecTo nepasencTso | AC |<| AB|+|BC|.
’ B

A 34D C

Ne 15, K ropusoHTanbHoit fanke Ha ABYX paBHBIX HUTAX NOABEIIEH
rpy3 BecoM P. OTpenennTe CHibl HAaTHKEHUS HUTEH.

Y
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. L . - — p— M
* PasHogelictByomas Feun Fy u F, HaTaXeHWf HUTEH HOo/DKHA
ObITh IO BEIMYHUHE paBHa Becy P.

F ABseTcA AuaroHanbio pomba ¢ ocTpeiM yraom 60°, Beixoasei
M3 3TOTO yIJIa.

|- A _» _p_rB
2¢cos30° \/5 N

2.¥2
2

%tl‘:l=|f‘ll-cos30°;

Ne 16, C xakoit cunoit F Hano yAepxuBaTh Ipy3 Becom C Ha Ha-
KJIOHHOIT ITOCKOCTH, 4TOOBI OH HE CHOM3ad BHU3?

3anaua perreHa B yueOHuxe Ha cTp. 161 . 95.

Ne17.  Jlauni ToukH A (Xi; Y1) ¥ B (x2, y2). Jloxaxure, 910 BEKTOPbL
) AB H BA 1pOTHUBOIOJIOKHO HATIPABJICHBI.
» 3ajaua petreHa B yuebHuKe Ha cTp. 163 m. 96.

Ne 18,  Jlokaxwure, 4to BEKTOPbI a (1; 2) n b €0,5; 1) onuHakoBO

HAaMpaBJIeHbl, a BEKTOPbI c -L2)u a ,5; - 1) MpOTHBO —
* FONIOKHO HANpaBeHSL.

- - = i~

1)@ (1,2); b (5' 1; —2-~2); ——b A= l ; 2> 0, BexTOpHI OAH-
HaKOBO HANPABICHBL.

2)c(1 2) d (0.5;-1);

d=-2-c;h=-2,)<0, BEKTOPbI NMPOTHBONONIOKHO HANpasJie-

HBI.

Ne19. l{aHm BEKTOPbI a 3;2)n b (0; — 1). Haitgute Bextop
c=-2a+4b uero a6comomyxo Bemmm{y
a2, b O:-1);
=-2a +4b;
2a (-2:3;-2-2)=(-6;-4); 4b (4 - 0; 4 - (-1)) = (0; — 4);
¢ (-6 +0; -4+ (-4);

¢ (6:-8),|c|= {(-6)? +(-8)° ./F 10.

OTBeT (-6, 8); 10
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Ne20.  AGcomoTHas BeWdMHA BEKTOpA Aa pasHa 5. Haitaure A,
ecmm: 1) a (-6;8);2) a (3;—-4);3) a (5; 12).
Ma|=5.
1) a (-6;8);| a|= ,/(—6)2 +82 =36+ 64 =100 = 10;
A10]=5; -
1

A=t
2) 7 G4y a |= P +(-4F =O116 =425 =5;
51=5
A=+l
3 a (512 a |= V52 +122 =25 +144 =196 = 13;
[M13]=S5; ‘
resd

13

Orser: l)il;2) +1; 3) i-s—.
2 13

Ne 21, B‘ Tpeyfoﬁbﬂnke ABC nposeaeHa Meauana. AM. Jlokaxure,
aro AN = L (3B + C),

'BBITONHATE ClOMKeHHe BekTopoB AB u AC mo npaswiy napasmie-
JlorpamMMa.
AB + AB = AD. v
M — To4ka mepeceyeHus AMAroHaseR MapauieNorpamMma, Koropas
JENUT UX FONoNaM.

am=Ltap. L(as+ac)=-1ap
2 * 2 2
%(E+ZE)'=‘W.*

Yto 1 TpeboBaNOCh HOKA3aTh.
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- Ne22.  Touxu M u N asasotes cepeunamu otpeskos AB u CD co-

OTBeTCTBeHHO Jokaxure BEKTOpPHOE PaBEHCTBO

MN (AC +BD).

A C

B
MN =MA+AC+CN
*MN =MB+BD+DN

2MN = (MA + MB) + (AC + BD) + (CN + DN),
TaK Kak MA = -MB, CN =-DN , TO
2MN =AC+BD
MN = (AC + BD)-

Yro u TpeGoBanoch 10Ka3aThb.

Ne23. [aun MapaieNorpamM ABCD, AC = a, DB =b. Bripasu-
_Te Bextopsl AB, CB, CD u AD 4epes aub.
AB=12+15=1@+h),
2 2 2

| §=_§;+lz=l<z_;>,

& =75 =-Li+3)

;5=-E§=5(a'_z).

Ne24*,  JlokakuTe, UTO y KONIMHEAPHBIX BEKTOPOB COOTBETCTBYIO-

e KOOPAMHATHI [POTNOpUMOHAAbHB., W obparHo: ecnn y '
JABYX HEHYJEBBIX BEKTOPOB COOTBETCTBYIOHIME KOOPIHHATHI
APOTNIOPUMOHAIBLHEL, TO 3TH BEKTOPBI KOJIMHEAPHBI.
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1) INpameM @ (x;; 1 Y B b (x3; y2) KONMHEAPHBIE BEKTODBI, ClIEHO-
BATENbHO, COMNAcHO 0Ka3aHHOMY B II. 97, cyntectByeT MHCIO A£0, Ta-

Koe€, 4To b=Aa
o onpeneneHuIo NPOU3BEACHUS BEKTOPa HA YHCIIO

Xy =AX

{2 ! , CIIEOBATEIBHO ——}. 22 7«,
Y2 =‘7~')’1 X N
X2 _ ¥

= <= | 3HAYUT, COOTBETCTBYIOIHE KOOPAHHATH BEKTOPOB @ U -
I N ’ : -
b TNpOnOpHUOHAIBHEL
 x. b (. X2 _ Y2
2) Ipamem a (xi; Y1), b (03 y)) u —==—=
XN
Heuynenme BEKTOPBI, TO A#0, cnenoBaTensHo X; = k X(; Y2 = Ay, 3Ha-

=A,TaK KaKk a u b

T, BexTOp b (X33 ¥2) = @ (x13 y1)
Mo 'reop'e:Me 10.2, ecnn 2>0, TO HanpaBleHHWE a COBIANAcT C Ha-
TIPABJICHAECM b ecnu A<0, TO IPOTHBOTIONIOKHO emy.

Takxum obpazom, npu mobom A#0 BexTOpH! @ H b BymyT KoNIHHE-
‘apHEL.
Yro u TpebOBANOCE A0KA3aTh.

Ne 25,  Hanmbi Bektopsl @ (2;-4), b (1; 1), c(1;-2), d (-2; - 2).
VKaxHTe napsl KOJUTMHEAPHBIX BeKTOpoB. Kakue U3 HaHHBIX
BEKTOPOB ONMHAKOBO HaNpaBJEHBI, @ KakHe — HPOTHUBOMNO-
JIOYCHO HANpaBAeHHI?

a 2 -4uc (L:2)

Ac = a; =230, BEKTOPSI anc KOJUTHHEapHbl H OAHHAKOBO
HanpasJicHbl. .

b ( l)ud(2-2) o

d =Ab;\=-2,A<0, Bextopsl d H b KOJUIMHEApHUH H TIPOTHBO-
HOJI0XKHO HAMPAaBJICHBI,

Ne 26,  H3BECTHO, UTO BEKTOPHI a (;-Hu b (-2; m) xoyuHHEap-
Hbl. Haiinure, yeMy paBHO m. )
a(l - 1) b(-2;m),
b= la A=-2, b(-2 2), m=2,
OtseT: 2.
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Ne27.  [iaHbl BEKTODHI a (1; 0), b (I; Dn c (-1; 0). Haiinure Ta-
KHe 4Hicia A | M, YyTOOHI IMeJI0 MECTO BEKTOPHOE PaBeHCTBO

c=ia +pb
a (1;0), 5 (1;1), ¢ (L 0),Taxxaxc—xa +pb, 10
—1=A+p,
0=A-0+p.

{u _ 0’
Otser:—~ 1 u0.
Ne28.  JlokakuTe, 4TO Ans MoBbIX BekTOpoB a M b (a b)<a’b.
ab= IE " 5] €OS O, TOE 0. — YT'OJI MeXKIY BEKTOPaMH anb.
- Tak kak |cosa.|<1,T0 (@ b)Y < a®b’
Ne29. -Haiigure yron Mexay BEKTOpaMH a (2)m b ;- —;— ).

5 -1y
(1;2), b @ 2),

Qi

ab =1~1+2-(f%)=o.
CKAIAPHOE IPOH3BENICHHE BEKTOPOB PABHO HYIO, 3HAYMT YOI Me-
KRy HUMH NpAMOH.
Ortser: 90°.
Ne 30%,  Jlaubt BEKTOPbI aub. Haiinure aGCOMIOTHYIO BENHUHHY
BEKTOpa @ + b , €CIM W3BECTHO, YTO AGCOMOTHBIE BEMIMHEL
BexTopOB anb paBHbI 1, a yros Mexxy Humu 60°.
(a +bY=a’+2ab +b2—12 l2+2|a I & [cosa+]b P,
FJi€ 0 — YroJl MKy BEKTOpamMut @ 1 b. (a + b) —](a + b)|

(a +b) =1+2-1-l'-;— +1=3.

(a|=1,]b |=1,cos a=cos 60°= % |
la+bP=3]a+b|=43.

Omser: 3.
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Ne3l.  Haiigure yrofl MEWKAY BEKTOPaMu aWa+b samaun 30%,
Mpuvem | a |=| b |=1.(a™b)=60°.
a-(a+b)=a*+ab=lal-|b |cos60°=l+1.-~;- =1,5.

'B 3apaue Ne 30 Hafigéna| a + b |= V3.
;-(;+1;)=|3|-|(;+E)[cos(;;;+l;).
|5[[5+Z[cos(;'a+5)

Na+b) 7 15 15\/’ V3
3 F :

3xauur, (a ; a+b ) =30°.
Otser; 30°. .

COS

Ne 32,  [laubl Bepmunbl TpeyronsHuka A (1; 1), B (4; 1), C (4; 5).
Haiigute KOCHHYCHI YTJIOB TPEYTONBHHKA. .
AL D,B@&D,CH;5)
1) AB (4-1;1-1), AB (3;0),| AB |= 9+0 =3,
AC (4-1;5-1), AC (3;4),] AC |= {9+16 =5.
AB-AC =9+0=9. AB-AC =|AB||AC cosA.
3

CosA = i=— =0,6.
3.5 5

cos A=0,6.
2)BA(3 0)|BA]-
BC (4—4 5-1), BC (O4)|BC[—4 BA- BC-—3 O+04 0.

BA- BC—I BAHBC[co;B
0 =3-4cosB, cos B=0.

13) CB (0;-4),|CB |—
CA (:3;-4),|CA|=
CB-CA=0- (-3)+(-4) (4) - (-4)=0+16 = 16.
CB-CA =I.C—B|'|a|cosC.

16=4-5cosC,cosC=1—6-=% =0,8.

4.5
cos C=0,8.
Orser: 0,6; 0; 0,8.
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Ne33.  Haifaure yrabl TpeyrojibHHMKa ¢ BEpIUHHaMH A (0;\/5 ),

B(; JS),C(3 £)

A0;43), B2 \/5),0(%; —‘?—).

1)AB (2-0; Y3 -43), AB (2;0),| AB |=2.
V3 V3

— 3 -— .3
AC (=-0; Y= -43), AC (=; -2
G0 =3, AC (S -

9 3

.AEi= 2o

| T Ny

A73-A_c=2-§+o.(—-‘/—§}=3.
2 2

73 7C ~[78} [ic|cosa

33 B

3= 2\/§cosA cosA—-3—-—=— ZA=30°

243 23 2
2) BA (-2;0),| BA | = 2P+ 0 ={a=2.

Bt
)

BA- BC =~2(——)+0(——)—1
BA- BC =| BA || BC | cos B.
1=2-lcosB,conB=%,éB=60°.

3) Cymma yrios TpeyroiibHuka passa 180°, rorma,
ZC = 180°-(LA + £B) = 180°-(30° + 60°) 90°.
Ortser: 30°, 60°, 90°. .
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Ne34.  Jloxaxure, 4TO BEKTOpH a (m; #) u b (-n; m) NepueHIMKY-
JISPHBI WM PaBHbI HYTIO.

BeKTOpHl TEpNeHAUKYIAPHbI, €CIU MX CKAISPHOE MPOM3BENEHUS
PaBHO HyJTiO.

a b—|a| | b | cos .

a-b=m- (n)+n m= 0|a|¢0|b|¢0Tomacosa 0,
a=90°.

BekTopsl a (m;n)u b {(~n; m) mepHeHANKYISAPHLL.

Ecmlla[-O Tom’+n?=0,3mauurm=n=0,a = b = 0. Asia-
snoruano, ecn | b |=0,10 a = b =0. .

Ne 35, . Jlausl BexTOpBI a 3;4m b (m; 2). Ilpu kakOM 3HAYECHUU M
3TH BEKTOPbI NEepneH JUKYIApHbI?:
BexTops! HeprieHIUKYNAPHBL, €CIH MX CKaIAPHOE NpPOM3BEICHHE
paBHo HyJTIO.

a-b=|al|b]|cos90° a(34)b(m2)

0=3-m+4-2
3m=—8,m=——8-,m=—23.
] 3 3
OTBeT:—2—2—.'
3

Ne 36,  [lausl BEKTOPS! ¢ a 1, 0) ub (1; 1). Haiigure Takoe uucno X
yTo0BI BEKTOp @ + A bb 6ol IEPTICHAMKYIIAPEH BEKTOPY a.

HMeenm: a (a +lb)=0, a +l(a b)—O,Mab)=—a .

a1
ab {
OtseT: ~1

Ne 37. Hoxaxure, 4TO €Clid @ U b — €IMHHYHBIE HEKOJLIMHeap-

HBIE€ BEKTOPHI, TO BEKTOPbl @ + b M a-b OTIIMUHBI OT HYAA
H NEPIEHANKYIAPHEL. '

Hatinem ckanspHoe Npou3BeaeHHe BEKTOPOB (E + 1—7) H (Z -b )
(Z + 5) (a-b)=a *b?= |¢—z|2— ]1—)|Z= 1-1=0. 3uauurt, (a + b)
H (;_-l; ) mepreHANKYIAPHEL
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Ne 38*.  JlokakuTe, 4TO cymMma KBaJpaTOB JUaroHalIeH napanneno—
-rpaMMa paBHa CyMMe KBaJpaToB €ro CTOPOH.

3Janaua penrena B yueOHuKe Ha cTp. 166 1. 98.

Ne39%,  Haup CTOPOHBI TPEYTOIBHMKA a, b, c. HaliguTe ero MeauaHsl
B, My, M,.
B AABC, rae a = BC, b = AC, ¢ = AB, Meauanst AA; = m,, BB, =
my, CC=m,

MpopomxumM Mepuans! AA |, BBy, CC; 3a touky A,, B, C, coorser-
CTBCHHO M Ha WX Npogo/keHnn omnoxum AD, = AA,, B\D; = BB, n
C,D; = CC,. : ‘

B uersipexyronsHiikax ABD,C, BCD;A u BCAD, mmaronanu B
TOYKE TiepECEUEHH ASTATCA HOTIONAM, SHAYHT, 3TH YETHPEXYTOJbHUKA
ARJIAFOTCH MapaUICIOrPaMMaMIL. ’

B 3angue 38* § 10 Oblno 10Ka3aHO, YTO CyMMa KBaZpaToB AUaroHa-
sielf mapanienorpaMMa paBHa CyMMe KBaZpaTOB €T0 CTOPOH, ITOTOMY
Iuta napannesorpamma ABD,C MOXKHO 3anucarh:

AD,? + BC? = 2AB? + 2AC% wnm 2m,)” + a% = 2¢% + 2b%,

. 3HAYHT, '
» 2% +2w%-d°
my = ——————
4%

e (B HhE

Jilj | napa.nnenorpaMMa BCDsA:
BD;? + AC? =2BA? + 2BC?% (2m, )* + b = 2a% + 2¢%
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2 2 2
- ' o
:w. mb=—2- 2az+2c2—b2;

2
b 4 :
s napannenorpamva BCDA,
CDI + AB*=2AC? + 2CB%; (2mc) +c?=2a"+2b%
24% +2b* - ¢*
mc _—
4 .

m, LN NP
2
Ortset: m, ——'\}26‘ +2b2—a mb=-—\}2a +2c% -~ b2
m, =—i\/2a2+252 -ct.

Ne 46. Joxaxure, YTO FEOMETPHYECKOE MECTO TOYEK, CyMMa KBaj-
paToB pacCTOAHUM OT KOTOPBIX A0 ABYX JaHHBIX TOYEK MO-
CTOSIHHA, €CTh OKPYHOCTh C MEHTPOM B CEPEIIHE OTpe3Ka,
COEMHAIONICTO AaHHbIE TOUKH.

’

X

L4 -
A o B
Hpumen XA> + XB® = m, m > O, 3Ha4uT, CyWleCTBYeT ¢ = Vm ,
cnenosarensHo XA + XB = ¢, Tlo Teopeme, o6patHoii Teopeme uda-
ropa, X4 u XB ABIAOTCA KaTeTaMH NPAMOYTONLHOTO TPEYTOjbHHKA,
THIOTEHY3a KOTOPOro PaBHa ¢, HO eciid XA u XB — KateTsl, TO THIO-

TEHY30i1 AB/eTCA 0Tpezok AB. HpHMeM O — cepeauna AB, caenosa-
TEILHO!

7(5:%(22+ﬁ);
70" = 5 Pl ] + i i cos 215 )=

121



http://alexbooks.ucoz.com

A )L 7
 [Rof 4 ol .

3HauuT, X NpUHAIIEKUT OKPYKHOCTH € ueHTpOM O 4 paguycom,
paBHBIM % AB.
Uro u TpeGoBanoch A0Ka3aTh.
Ne4l.  Bekroper a+bua-b neprieHAuKynapHsel. Jlokaxure, 4to
lal=|b|
Tax kak (a +b )u (a b ) MeprieHAUKY TSPHE,
To(a + b)(a b) 0.To ects a2-b2=0.

a’=b%|al=|b}
Yto u TpeboBanocs ZoKa3aTh.

Ned2,  JloxaxuTe ¢ HOMOIHIBIO BEKTOPOB, YTO JHaroHand pombGa
Nepres IUKYIApHbL.

B o c

A
B p0M6e ABCD:
AC = AB + BC.

BD = BC + CD = BC-4B.

AC-BD =(BC + AB)(BC-AB)= BC%-AB’=
=|BC - IAB|2—0

3Hayur, AC L BD.

Yto u TpeboBanoch AOKA3aTh.
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Ne 43. . Janw! uetsipe Touku A (1;1), B (2; 3), C (0; 4), D (-1; 2).

Hoxaxure, uto 4erbipexyronbHuk ABCD — npsamoyrons-
HHK.

A(l ,B2; 3),C(0 4),D( I;2).

AB (2-1;3- 1)—AB (1;2),

DC (0+1; 4-2)= DC (1; 2).

AB = DC. 3Hauwur, ABCD—napannenorpaMM

AD (-1-1;2-1)=(-2;1). AB AD =1-(2)+2-1=-2+2= 0

. 3nauut, £ BAD = 90°, ABCD — npAMOyroJIbHHK.

Ne 44. Jaubl gersipe Toukd A (0; 0), B (1; 15, C(©0;2), D(-1; 1.
Jlokaxure, 9ro deThipexyronsHuk ABCD — kBaapar.

A(0;0),B(1;1),C(0;2),D(-1;1).

INpumem O— cepepmnna AC, O, (OZLO—Q—;—z), O,=(3;1).2
O, — cepenuna BD, O, ( 1+1 1-;]] 0,=(0; 1)

Orpesku AC u BD niepecexarorcs B Touke O (0; 1) u mensrea 3Tol
TOYKoli nornonaM, 3Hauur, ABCD — — Napajenorpamm.

AC—(OZ)[AC[ = A€ -AC =0-0+2-2= 4|AC]-

BD =(-2;0);| BD = BD-BD =4;| BD |=2.

Tax kak nuaronanu mapannenorpamma ABCD pashsi, T0 OH sBAS-
€TCA NPAMOYTOJIEHUKOM.

AC-BD =0-(-2)+2-0=0.

Taxum obpasom, AC L BD, npamoyronsauk ABCD — pom6, 3Ha-
yyT, yeTeipexyronsuuk ABCD — ksanpar.

Yro 1 TpeGOBaNOCH J0KA3aTh.

-{ 3 4 2 2 - !
Ne 45, Cpeayt  BEKTOpOB bl—:—|, ¢@© -1,
g 3(-3:5)3 (3] Fo -

= (3_4 - '
d (——-5— HaliiuTe eAHNYHbIE U YKaXure, KaKHe¢ U3 HHX

KOJUIMHEAPHBI.
al =34 5(2.2) Z o) af3-2
5°5) 0303 575)
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N 2
A S 3
H= -——=1 + -f‘- = i'*'E:l;
5 5 25 25
a— €IUHUYHbI BEKTOD.

i3] -3

: b -— He ﬂBHﬁeTCﬂ CANHUYHBIM,
E!:Jo% “1)=41=1;

C —— eAUHUYHBIH BEKTOP.

-2 4] -

e AMHMYHBIM BEKTOD.

d -
3 .
a uc,bud,cund— Hexdnnuﬂeapﬂbx. aund.

— KOJUTHHCAPHbI.

Ne 46. Hafmme CAMHMIHBI BEKTOP €, KOJUIMHEapHHbIil BEKTOpY
- a (6; 8) 1 OIMHAKOBO ¢ HHM HANPABICHHBIIL,

a 6;8 =k- e x; ).
6 =kx,
8 =ky.
[el=1,Tox*+y*=1.
Pewinm cucteMy:

8
xX=—;
kx=6 k
Jiy=s 8,
. k’
% y =1. 36 64 -1
ra k2 '
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—1%0-=1 1 k2 = 100; k; = 10; k, = — 10 — He NOAXCAUT, TAK KaK au

€ OIIHAKOBO HaNpaBJieHBI.
x =0,6;
y=0.8.

Orser: (0.6; 0,8).

Ned7.  JlaHbl KOOpAHHATHbiE Bemobm Z (; O)n Z (0; I). Yemy-

- =9
paBHbBI KOOPAMHATHI BeKTopa 2 ¢, -3 ¢,

e (1;0). ¢, (0;1).
2e,-3¢, =(2-1-3:0;2-0-3-1)=(2;-3).
Orset: (2; -3).

48*, 1) Jlanst pu Touxku O, A, B. Touka X pennt otpesox AB B
OTHOMIEHHA A}, CYMTAd OT ToUkH A. Bripasure Bektop OX

yepes Bektophl OA = a n OB = b . 2) Jloxaxure, uto Me-
IMaHbl TPEYTONBHNKA TIEPECEKAIOTCA B ONHOM TOUKe,KoTOpas
IENUT ¥X B OTHOIWIEHHH 2:1, cuMTas OT COOTBETCTBYIOWIMX

BEpUINH.

AB = OB-0OA = b-a.

AX A
X nenut AB B OTHOIIEHHH At cuuTas OT A, 3HAYUT -X—B- = ; .
. Y
Tax xax AB = AX + XB, 10 Ax = A AX = + AB 3uaunr

AB . A+p’ A+p

AB.

— A
X =—".
AFp
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(5_;)= (A+u)-a+Ab-a) _
u A+p

[ |
= X= +
OX =0A+A a Ty

_ Ag+pa+Ab-Aa _ pa+Ab

A+l Atp .
— uZ+A5 :
X = .
S Atp
2)
co_x
ON u
__ ub+he—c
AO=
AtU

Ho AO KOJUTHHEapeH AM = 3 I—) + 52‘

1
w27
Atp _Atp

1
2

CnenosatennbHo, 1
2
A2
w1
Yro 1 TpeboBaNIOCH JOKA3aTh.

Ne49,. JRokaxute, 4TO NPOEKUMA a4 BEKTOpa ¢ Ha OCh abcuuce ¢
KoopAuHaTHEIM BekTopoM e; (1; 0) 3amaerca dopmynoit

a=ke,rne k =ce.

IMpumem ¢ (x; y), CredoBateNsHO, ero Npoekuys Ha ock abeuwec a

(x; 0); Tax xax Z (1, 0), 10 a=x e.ce =xl+y0=x
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To ectb, 3aMeHHB X Ha K , momydum:
a=k-e k=ce

1, 1
Yro u Tpe6oBanoch A0Ka3aTh.

Ne50.  Jloxaxure, 4TO NMPOESKIMA CYMMBI BEKTOPOB Ha OCh DaBHa
CYMMe NPOEKLHii cllaraeMbIX Ha Ty Xe 0Ch.

Tipumem a (xy, 1), b (x5 ¥2). @ + b = € (x,+ %3 y1 + ).

INpoexuus 3THX BEKTOPOB Ha 0Ch abcLuce a x; 0),

b1 (xy 0);; (%1 + xg3 0), Tak Kak a1 + b1 = (X + X2; 0), T0 ar +
+bhi=¢. \

AHAJIOTHYHO, eciy az, b, c_z- NIPOEKITHH BEKTOPOB ;1, bi s Z’: Ha
OCh Op/IMHAT, TO ;2 (0_; Yu); 52 ©; y2;

@y +)

Haythy =y

YTO 1 TPEGOBATOCH 10Ka3aTb.
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